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B Kkiiire npHBOEATCS OCHOBHbIE CBCAEHHA 06 3/EKTPOH3MEpHTENAL-
MbIX Np#60pax, MHX CBOHCTBAX H 006JaCTH NPHMEHEHHS; OMHCHIEAITCH
TUML NPUGOPOB MO CHCTEMAM C YKa3aHWEM HIKAJbHOCTH, TEXHHYECKHX
X3apaKTEPUCTHK H CXEM BKJIOYEHHS; TAKKe OCBEILEHbI BOMPOCH 3KCNA0a-
TaUMM M PeMOHTa MpuGOpOB.

Bo BTOpO# 4acCTH KHHTH OMHCHLIBAIOTCS PAAMON3MEPITENbHBIE MpH-
G6opbl, HX HasHayeHHe, NPHHUKN REHCTBHA M TEXHIIYECKHE XapaxTe-
PHCTHKH.

Kunra npeanasHaveHa AAs 3J€KTPHKOB M DaAICTOB.



MPEOUCITIOBHE

Hacrodmas kHMra Hanmcada ¢ leJbl0 JaTh HpeACTaB/eHne
© BLITYCKAEMBIX 3/JCKTPON3MEPUTE/JbHHX H pPafHOH3MEPUTENbHBIX
npubopax M paccudTaHa HAa NPHMEHEHHEe ee B KauyecTBe CHPaBOY-
HUKa.

[Mpu cocrabseHHn 3asBOK H Boi6ope npu6GOpPOB, YHNOB.IETBOPA-
(€ {UUX YCAOBHAM 3KCMI0ATAUMH, PYKOBOAALINA TEXHHIeCKu#d cocTam
BMC wualiger B xuure CBeJeHHa MOYTH O BCeX THMAX 3JeKTPOU3ME-
PUTEJBHBIX H PailON3MEeDHTEIbHBIX MPHOOPOB.

B xHure pasa kaaccHduKauus 3JeKTPOU3MepHTeJbHEIX npubo-
pOB MO Pa3/MYHbIM TEXHHUYECKHM NPH3HAaKaM, a4 TaKXe MNOMEIleHH
. TEPMHHB M OUpeJeJeHHs, OTHOCALIMEeCK K eIHHHLAM Hn3MepeHH#,
usMepHTebHbLIM NpHGopam u Metoaam muaMmepensit. Kpome Toro,
NpuBELAEHbl OCHOBHble CBEAEGHHA O Ha3HAYeHHM, CBOHCTBAX, 00.1aCTH
NpuMeHEHus M TPe6oBaHHAX, NPeAbABIAEMBIX K 3/1eKTDPOH3MEpPH-
TeJbHLIM TpH6OPaM H H3MEDHTENbHBIM TPaHcPopmaTopaMm TOKa
H HanpaXeHHs. .

I HHXXeHepa-nmpaKTHKA M KOHCTPYKTOPA B KHHIre NpUBOIATCA
riaBnefilide TeXHHYeCKHe XapaKTEepPHUCTHKH NpubopoBs, ux rabaput-
Hble Pa3aMephl, BeC H BCMOMOTAaTeAbHBIE NPHHAANEIKHOCTH (WyHTH,
KO6ABOYHEIE CONPOTHBJEHHA, H3MEpPHTEJbHBIE TPaHCPOPMATOPH),
YCTAHABAHBAEMBbIE [IPH MOHTAXE 3JEKTPOH3IMEPHTENbHBIX LIHTOB
H NYyJAbTOB.

B paspene ,Jkcnaoatanus 3JeKTPOH3MEPHTENbHHX npubopos”
OMHCaHBI OCHOBHbIE HEHCIPABHOCTH 3JEKTPOH3MEPHTENbHHX MpHEO-
pPOB, HACTO BCTPEUAIOIHECH B NPEKTHKE, H YKA3aHBl CNOCOOH HX
YCTPaHEHHS, NPOBEPKH M TPalyHPOBKH.

Kuura mMoxer 6biTh mMo/e3Ha CTapWHHCKOMY COCTaBY, 00CHYIKH-
BAIOUIEMY 3/IEKTPOYCTAHOBKH M DAAMOCTAHUMHM Kopabselt m uacref
BMC. C 370t mesbl0 1aHO KpaTKOE ONHUCAHMe NPHHIHUNA AeiCTBHSA
npu6OPOB KaXAO0H CHCTEMbl, MOMEUIEHH CXeMbl BKJOUEHUs 1pu6o-
pOB B 3JIEKTPHYECKHE LN H JAaHW CBeNeHHs o cnoconbax uaMepe-
HUA Hau6O/ee PAaCNPOCTPAHEHHLIMH MEPEHOCHHIMH NpuGopaMi.

Bo BTOpoX wuwacTu xuiuru (,Paxnousmepurenpusie mnpu6opu®),
TaK Xe KaK M B NEepPBOH, B Hayaje NMOMEWEHb TEPMHHH H OMNpee-
AeHHuA, OTHOCAILMECS K PafiMOH3IMEpeHHAM, a 3aTeM OMNHUCHIBATCA
THNUL P3AHOH3MEFHTEJbHEIX NPHUBOPOB.



3Ta 4acTb OTJMHYAET S CXKATOCTBIO, TAK KaK PA3MEpPHl KHUI'M He
NO3BOAMJIH  ONHCATh PAaAMOH3MEDHTRJNbHblE MNPHUBGOPH C Goabuldil
NOJHOTOI; 3TOT HEAOCTATOK BOCHOJHAGTCA TeM, 4TO BCE CJOKHLIE
pDAfHOH3MEPHTEIbIIbE NPHGOPHL BHIMYCKAIOTCSA € 3aBOACKHMM HHCTPY K-
uUAMY, B KOTOPHIX HAAETCS AOCTATOYHO MOAPOOGHO OMHCAHME NPLGG-
pO3, NPHUBOAATCA CXeMbl, cleuuduUKau¥d H YKa3blBAIOTCH METGbi
u3MCperui. '

OracabHble MPHGOPH, ONHCAHHbIE B KHHIE, CHATHI .C NPOUBBOA-
crBe. B3amen nx pa3paboTaHBl ¥ BLINYCKAIOTCS HOBBI?, NpHOAH3H-
TeIbHO paBHOUeHHBe 11pHOOpH. [lepeyeHb CHATBHIX C MPOHM3BOALTSE
# BBINYCKAeMblX HOBuiX NPHGOPCB NMOMELIEH B KOHIE KHHTA (nipu-
noxesue 1).

OrpeapHble MaTepuafbl, NPHBEACHHBIC B KHKre, Kak To: ,O0wne
CBCHCiB2 3ACKTPOU3MEPUTENbHLIX TIpndOpoB* u ,Marepuaar, nups-
MeHsieMLIE B NPHOOPOCTPGAHNHY, 3BaUMCTBOBAHB! K3 KHHIH ,O.i@KTRO-
u3MepHTeAbHAs TexHuka® nox pemaxumeit B. O. Apyrionoma, wuu:
srope, TOHTH, 1939 1.

Cunrard CBOHM A04f0M BHIPA3HThb 6J/1arOA2PHOCTh HHXKEHEDaM
L. T'. Maxauuy u I'. T. Pnuxuny 3a noMclip M LieHHBIE yKasanud,
Z3HHLIE MUMH NPH COCT283€HKHM HACTOAINEro TpyAa.

ABTOD

3AMEYEHHBIE OMEYATKH

Crp. Crpoxa Haneuarano Homxuo GHTh
192 28 cB. dnekTpocKon CHHX pOHOCKON
208 | 2u3ca ® b

218 4 cB. Ucos9 IUcosg
282 4 ch. WHIHKATOpPHHIH WHAYKTOPBHI
409 21 cs. HanpasleHuf HanpmXEHnA
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PA3EJ MNEPBbIH

OCHOBHHE CBEAEHMA OF 3JEKTPO-
HSMEPHTEJIBHHNX MPUBOPAX

Fmasa l

EXHHUIIHI HU3MEPEHUMA. TEPMUHLI A ODPEXEJIEHUA
§ 1. EIUHANL H3MEPEHHH

O6meﬂpHHﬂTble 9/MEKTpHUYECKHE EAHHHUB H eAHHHIL YaCTOThH

npuseneHsl B Tab.r. 1 u 2,
Ta6aunygal

MexAyHADOARRIE JASETPAIECKHES SNHEHIK
(13 OCT 515)

CokpatenHoe

06o3HaueHne E ‘§
HauMeNoBaKHe <. Onpexeaenne g s

£, o3 B3

o

$22 23 6 Y

EfuHHUB 91€KTPUYECKOr0 COMPOTHBACHHSA
MexayHapoaHbIft oM Q oM ConpoTHBaeHHE (NPH HEHIMEHAIO-
wIeMCa 3NCKTPHYECKOM TOKE U NpH
TeMnepatype TaloWero AbAa) PTYT-
Horo cron6a maumHo# 106,3 cu,
UMewuero ceyeHHe, OAHHAKOBOS

o Bce# AAWHE, H Maccy 14,452 2 . 1
Merem MQ | mzom Oauu Muaanox omos (1 000000 Q) | 106
Mukpoowm pQ |xxom| OnnHa MHANMOHHAA OMa
(0,000001 Q). . v . v ... ... 10~¢
EXMHHUBI CHNBI TOKa
Mex AyHapOAHDIN A a CHaa HEH3MEHAIQWErocs 3JeK-
aunep TPMYECKOro TOK3a, KOTOpbLIH, mOpo-

XORf uyepes BOAHbLIH  pacTeoOp
a30THOKHCAOTO cepebpa, OTaaraer
0,001118 2 cepebpa B cexymay . .

ﬁ'}‘nnnuamnep mA | ma Oana Thicaunan amnepa (0,001 A) | 1073
HKpoamnep pA | Mxa Oaxa  MHIAHOHHAn  aMnepa
(0,00C001AY. . . v . o v v . .| 1078



CoKpalleliHoe

0003Hauenue 2
=
HauMeHoBaHHe . Onpeaenerte ; § g
g3 .o ERE
aw vo o5
$22| 8 Sei
Eputunbl 3JeKTPHYCCKOro BANPANMEHN H SJIEKTPOABINKYWEN (bl
MexAyHapoAHbI# v 8 DAEKTPHY2CKAE HAMPAKHIE 1Al
BOMBT 3NEKTPOLBIDKYILAS CHAA, KOTODPHIE '
B MPOBCAM:KE, HMEOWIM cOnpo- |
T/BJEHIE B OAVH OM, MPOH3I0AAT '
TOK B ORHH ammep . . ol
KinoBoabT kV 7] OniHa ThICAYA BOALT (1 000 V) 10
MuaauBoabT mV | wue Onua teicaunas goasta (0,001 V) . 10-2
MukpogoaeT uV MK8 Onna MHJIJIHOIIHAA BOALTA | 6
©,00000LV). . . .. ... ...l10"
ExWHHLEN 3JIeKTPHYeCKON MOLLHOCTH
MexzayHaposuuift Batr | W sm MowmnocTe  HeM3MEHSILroCH
3/EKTPHYECKOTO TOKA B OLH I aM-
nep NpH HaMPAXEHNH B OLUH BOABT 1
Merasatt MW | s26m Oauu MiaavoH BatT (1 000 000 W) | 106
KunoBatr kW | kem Opna Thicsiua Bart (1 000 W) 108
TexTOBAaTT hW | 26m Cro Barr (100W) . . ... 102
Muannpart mW | mem | OgaHa ThicAunas BaTta (0,001 W) .| 1073
Mukposarr wW | mxem Onua MEANTHCHHAS BJ17d
(0,00000l W) v v v o ... 10-¢
EXvHHUB KOJHYECTBA 3JEKTLHYCCTRA
Mexaynapoaunit ky- | C K Koauuectso anexti nuyectsa, npo- |
R0H (aMmnep-cexyHna) TeKalollee 4epe3 Nomnepeu:oe ceve-
HHEe MPOBOJHHKA B TEYeHie 01H: K
CeKYHABl Mpi TOKE CH.10# B 0AHH
aMmep .« . .« . . 0. “ . 1
Awmnep-uac Ah | a-u Tpu Thicau:n wectbeoT KyllOHOB
3600C) . . .. ... .. .. .|36:107
Mukpokynon pC | Mrx OaHa  MMAAMONHAA  KY/AOHA 6
(0,000001C) . . . v ..o . .. .| 107
Eaunuubl padoThl 3JeKTpUYECKOro TOKa
Mexcaynapoauas Barr- | Ws | em-c Pa6ota, coBeplwaeMas aiexTpu-
CeKYyHAa  (MEXAYHapon- YEeCKUM TOKOM B TE€YEHHE OAHOH ce-
Hblll KOy Jb) J 0%/ | KYHAbI IPH MOLIHOCTH TOKd B OAHH
BaTT . . . e .. 1
Bartr-yac Wh | em-4 Tpu THICAUH LWECTCOT BATT- cexyl-m
(3600 Ws) . . . .. .. ... .|36-10
MeraratT-1ac MWh | szem-«| OARWMH MHUIIHOH BAaTT-4acoB
(1000000 Wh) . . ... .. ..|36-10°
KunoBatr-uac kWh |xem-4 OFHa ThHCAYa BaTT-vaCoB
(1000 Wh) . . . .. . |364108
FexToBarT-vac hWh | zem-4 CTO BaTtT-yacos (100 Wh) <. 136100




CoxpzuleHHoe
“0603HayeHNIE

K QCHOBHOM
eIHMHuLe

Hanmenosan: e Cnpejaenenne

Meuny-
HUpoA-
Hoe
pyc-
cKoe
OTHoleHHe

EANBHLbl MCKTPilyeCKOA eMKOCTH

Mexaynaponnas ¢a- F & Evrocts KoHiencaropa, 3apsixae:
pana MOFO /10 HANPSXKEHNA B OAHWH BOABT
. ORNIIM KYJOHOM . + ¢ & o o & & °

Mrkpodapana pF | ard Onua MuaanonHas ¢apalinl
pogap 0000001 F) .+ v v e v v . .|10°8
Mukpomriik podapaaa b | suenng OnHa MUITHOHHAR Mquocpapam N
P (©,000001 PE) . o v v e aw e .| 1070

—

Eannnab CAMOMHAVKIHA H B3auMyoil HPAYKUHAH

MexinyHapoaHufi rcupi) H 2H CaMOMHIYKLUHS 3JeKTpUYecKoH
1eny, B KOTOPOH HHAYKTHPYCTCH
3ACKTPOABINKYIMAK CHJAA B OAMH
BOJBLT NpH DABHOMEPHOM H3MEHe-
HWH TOKJ B 3TOH JKe UenH co CKO-
PCCTLIO ORKOTO aMNnepa B CEKYHay
BsanMuas HHIYKOHA B CHCTeMe
AByX 3NeKTPHUECKNX UENeH, B OX-
HOM M3 KOTOPHIX HMHAYKTHpYyeTcs
3MEKTPOABINKYINAT CHAA B OAWH
BOJIBT MpIH PasHOMEDHOM H3MeHe-
HHH TOKA B APYTrOH menu co Cko-
POCTBIO 0HOTO amnepa B ORHY
cekynny . - 1
Musiavrespu mH | men Onua THCTUHas rerH (0 001 H) 10~2

Mukporenpu wH | mren Ofna MUAIHOHHAA TeHpPH
(0000001 H) + . v w1078

MNpumewanwus.

1. Cokpautennbie 0603HaYeH) s EAMHIIL NPIMCHIOTCS B TEKCTE TOJBKO MOC/AE
YACJAOBLIX 3HAYCUMM W MUIIYTCH B CTPOKY G6e3 moCacAyOWEA TOUKH KaK 3HAKE
cokpaitenns, Hanpumep, 120 Boabt — 120 V, nau 120 6

2. Pexonmenayercs NEHMEHATL MEXAYHaPOAHble COKpalIeHHbie 0603HAUEHIIA; Py C~
CKHC COKPauieHHbie 0G03HIYEHHA ROGYCKAIOTCS TOJALKO B TEX CAydasxX, KOrAa mpH-
MeHeHle HHOCTPaHKOTO WPK{Ta BCTPEYAET 3aTpyAlEHKA

3. CI0BO ,MEXAYHAPOAHLIA® B HaMMeHOBAININ 3NEKTPHUCCKHY ERIHHIL MOMET
ONYCKAaTbCA BO BCEX C.ydyasX, KPOMe TeX, KOTJa HeoOXOAMMO OTAHUYHTL MEXKAYHA-
poiuble EANHHLB OT OAHOMMCHHBIX MPAKTHYCCKHX ELHHNI| a6CONIOTHOR 3/neKTpo-
MaTHHTHOW CHCTEMBI
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Ta6baunua 2
EjnHANE 92CTOTHI '

(43 OCT 5037)

Cokxpawuentoe
0603HaveHHe £
Haumerosanue Tx Onpepenenus g g §
= =
22| o8 EZE
22 ] Oxe
Fepy Hz 2y YactoTa mnepHOAMYECKH H3Me-
HAIOLWIENCA BO BPEMEHHM BEAHYMHbI,
NepHoA KOTOPOR paBeH ogHOH
cperHER CONHEYHOH CeKyHAE . . »| 1
Knaorepn kHz | xzy4 OaHa Thicsya repy (1000 Hz) .| 109
Merarepn MHz | mzey OAMH MHJIJIHOH repl )
(1000000 Hz) . . . . . ... .7 .| 108

§ 2. OCHOBHEIE TEPMHHABI H ONPEIETEBHA

B rabn. 3 m 4 npuBOAATCS TEPMHHB M OIpeJe/eHHs, YyTBep-
wpaeunsie BcecowanHnm Komuterom CranmaproB kak o6s3aTe/bHble
8 ynoTpebJeHHH NPH COCTaBJIEHHH y4eOGHBIX NMOCOGHA M pasJHUHOM
TEXHHYECKOH JOKYMEHTalHuH.

[TpuBoauMMblE TEPMHHBI M ONpeJeJeHHS OXBATHIBAIOT TOJAbKO
Te BbIPaXEHHH, KOTOpble OyAyT BCTpPeuaThCs B JalbHefumeM npH
ONMHCAHHK ~ PA3/JIHYHBIX THIIOB 3JEKTPOH3MEPHTEJBHHIX NPHOOPOB.
Orpesbubie omnpejeseHHs, Kacamolqgecs Takike stoli obsactH, npu-
senens! B raase Il ,Kunaccudbukauus s/n1ekTpPOH3MEPUTE/BHBIX NPH-

SopoB*.

Ta6auua 3
Mepnl M mavepuTeIbALIE HWPHOOPLI
OCT
3 —— 7636
( BKC )
N
P TepMunu Onpejenenne
I. Mepnl H H3MepuTeldbHbie NPUOOPDLI
1 Mepa ¢ NOCTOAHHBIM 3Have- BewecTBeHHOE BOCNPOHM3BElEHHE €AHHHUL
HHEM HJIH NOCTOAHHag Mepa M3MepeHia JH60 ee KPaTHOro Hau Jpo6HOTo

3HaueHnA
[Mpiumepw: rupsa, wrpHXoBas mepa AMH-
Hbl, MVIHTKA, 113MEPHTENbHAs K003, MafATHHK,
KaMepTOH, KaTylKa CONPOTHBAEHHS, HO PMab-
HLIH 3NEMENT, KOHAEHCATOP MNOCTCSIHHOH em-
: KOCTH, 3ANMIICOHA MAarHUTHOTS MoMenTa
2 Ycaosnan mepa Mepa, Bocnmpou3BOAdIas eAHAHLY An6O ee
KpaTnoe MAM npobHOE 3HaUYEHHE MPH NpuMe-
HEHHH C OMPEAEACHHLIM H3MEPHTEAbHBIM NPH-
6op0u
[TpumMephn: rupn HepaBHONACHHX BECOB,
TPy3bl BECOBLIX MaHOMETPOB.

10



a®

TepMun

OnpepeJeniic

10

HaGop mep

Mara3sun mep

Mepa ¢ nepemeHHbIM 3Ha4e-
HHEM

O6pasen, (BemecTBo-ofpasen)

Hameputenphbil nprGop

Komnaprpyiowmu# npaop

MokasuBaomnafi npuéop

Hurerprpylomuf npuGop

CoBOKyM:10CTb Mep, KOMBLHALMA KOTOPBIX
MO3BOJAET MONY4YHTh 33AaHHOE 3HAYEHHE He-
KOTOPCH BeNHUlIHB MEXAY OMNpeAc/EeHHbIMA
NpeAENdMH, MpPHUIEM KAMAAA MCPa MOWKET MpPI-
MEHSTHCA OTREJbSO I 11€3aBBCHMO OT NPYLHX

Mpusepu: pasiioBec, HA60pP KOHUEBHIX
Mep

CoBOKYNHOCTb Mep, COEAWHEHHbHIX B ONHO
MEeXaHHUYeCKoe uel0e, CHaGXEHHoe npucno-
COGJCHHSIMH, NO3BOASIOUIMMH MOAYYMTh 3a-
AAHHOC 3HAYEHVE HEKOTOPON BEAHYHHBI MENK-
Ay ONPENCALHHBLIMH NpefesaM i

MMpraepr: Marasuh CONPOTHBAEHNA,
Maraszi'i cMioctefl

Mepa, Bocnpon3Boxsitas ato6oe kpaTHoe
Ay ApobHoe 3HayeHne EXHHHLLI MEWAY Of-
peAe/eHHbIMH npeleaaMu

[1p HMepb: pa3aenennas aunelika, BapHo-
METp HMHAYKTHBHOCTH, NEpeMCHHbIH KoHAed-
catop

BeutectBo, 0&HO ¥3 CBOACTB KOTOpOTO CAy-
WHT I OlpeAencHus eRuHHUM Jan6o ee
KPaTHOTO I, APOBHOro 3HaueHus

P HMEDp B Cepa—uad onpeaeleHus Toy-
kH 444,6° C, Gcu3ofHas KHCIOTa — AR onpe-
HENEHHA eAMHUUbl KOAHYECTBA TENJOTHl, Mar-
HHTHblE MITEpPHabl, LBETHbIE CTEKJAA AJIA Ka-
JIOpHMETPOB

[Ipn6op, NOCPEACTBOM KOTOPOTO ocylle-
CTB/ISIETCA CpPABHEHHE H3MEPREMOH BEAHYMHH
C eHBHIEN »3MepeHns

Wamepntesbupi#t npub6op AAs CpaBHEHHR
Mep APYr € APYrOM MAH AAf CPaBHEHUA H3-
MepSIEeMOH BEJHUHHBI C OTAENbHbLIMH OT MpH-
Gopa mepamu rau obpasuaMu

[Tpumepn: xkoMoapatops! AJS LWITPHXO-
BbIX M KOHLEBLIX MED AJNHRbI, BECHI, KOMMEH-
canpounbi#t nprbop, dgoromerp, KalopHMETp

Wsmeputenpuniit npubop, nalomu# yucao-
BOE 3HAYEHNE H3MEPRCMOH BEJHYMHH MO ero
OTCHETHBIM MpHCnecobaeHusM

MMpumepn: uHpep6aaTHbie BeChl, Yachl,
TEPMOMETD, NHPOMETP, CTPENOYHBIE 3]EKTPO-
H3MEPHTENBHBIE MPHOODHI, aApEOMETpP, 3JeK-
TPHYECKUH  CYETYHK, BOROMEp, NJIAHHMETP,
6aporpad, TepMorpag, camonHWylHHE Mano-
MeTp

[MokaspiBalomuf#t npubop, HawOWIUA HHTE-
TPalbHOE YKCI0B0E 3HAYEHHE H3MepseMofi Be-
AMYIHBI HAa CYETHOM MeXaHuaMe

T1pnyep bl 9AEKTPHYECKHH CUSTUHK, NAa-
HYMETD, CYeTYHK 06OPOTOB

11



Tepmuu

Onpeneaenne

14

15

12

KomMnekTHolH npr6op

Mpub6op ¢ HenocpeACTBER-
HBIM OTCYETOM

Camonuwymuii nprGop

MpuGop ¢ nHaBoakoR

O6pa3noBble Mepnl H 06pas-
1 OBLle U3MEPHTEAbHBIE MPUOOPH

PaGoyne Mepnt H paGouue
H3MepHTEAbHble NMPHGOPLI

JlaGopaTopHble Mepnl W Ja-
GopaTopHbie H3MepHTeIbHhle
npuoéopst

TexHuueckne Mepnl H TEXHH-
YeCKHe H3MEPHTe/bHble NpH-
Gopnl

W3ameputesbHas ycTaHoBKa

WaMepuTeabusti npudop, 3aKaOHaOUITH B
cebz Mepn, M KoMmnapupywiun#t npuGop,
06BbeAHHEHUbIE B OAHO MEXAHNYECKOE Henoe

Tipumepbni: MOCTH A48 MOCTOSHHOTO M
NCPEeMEHHOTO TOKOB

3uepuTeNbHbIH NpHGop, KoTOpU i, GyAyun
NPUBSAEH B AEHCTBYlOWICE COCTOSHIE, JAeT
NoKa3anysd, HENOCPEACTBEHHO OTCUHTHIBAEMLIE
N0 WKL, CYETHOMY MEXAaHH3MY i APy THM
OTCHETHBIM npHcnocofaeHnsM, 6e3 BCAKHX
0co6biX MaHHUMyAAUHE c mpHOOpOM M €ro
4aCTIMH

Mpumeps: wnudpepbaaTibie Becu, TeP-
MOMETD, 3MEKTPHYECKIH CUeTHIK

Wamepntessunift nprbop, koTopuit, 6yayuk
npleeieH B AeHCTBylolllee COCTOSHHE, 3BTO-
MATHMECKH 3amuChbiBaeT CBOM NOKa3auMs Ha
EBMYLIUXCA JMEHTE, UMAKHIAPE HIN AVCKE

MMpumepn: Gaporpad, HHAHKATOD Aa-
BIEHNS, CAMOMHIIYUHA MaHOMETp

WaMepuTeabHbilt npu6op, koTopolfl, 6yayun
NprHBEAEH B HeHCTBYIOIIEE COCTOSIHYUE, Tpe-
6yeT Ans MOJyyeHHs NokasaHHH elc 0cobHX
nepeABHKEHHH caMoro npnbéopa WAX €ro ya-
cTed

ITpuMep b OKyI9pHLIK MHKPOMETD, MJa-
HEMETP, KaTeTOMETD, NOTEHIHOMETP, SNEKTPH-
4ceKkui MocCT

Mepsl ¥ npabopsl, NpeiHA3naYEHHLIE AJA
BOCNPOH3BENEHHS M XPaHCHHS €TWHHL[ H3Me-
PEHH# M AJs NPOBEPKH M TPaiyHPOBKHK BCs-
¥Oro pojia Mep ¥ M3MEpHTEelbHBX MpHGOpOB
(OCT 6101
\ BKC )

Bce Mepsl ¥ npu6oph! (kpoMe 06DasnoBLIX),
npeiHasHayeHHble AN NPAKTHYECKUX 1Lened
u3MepeHus

Pa6oune MépH H npu6ophHl, NMPH NpHMEHE-
HHH KOTODBIX HEO6XOJMM YUET TOYHOCTH H3-
MEpeHHs

Pa6ourie Meprt H npu6ophl, OpH NPHMEHE-
HHH KOTOPLIX INPHHHMAeTcs ONMpeAeleHHas,
Hamepel yCTaHOBJAEHHAsi TOYHOCTb M3MEpPEHMS

CoBOKYyNHOCTb Mep, H3MEPHTENbHHX MpH-
60pOB ¥ BCMOMOTAaTEeNbHBIX NpHCNOcoGaeHuH,
o6be1HHEHHbIX B OAHO ILENOE W MpeiHasHa-
YEHHDLIX A%l U3MepEHHs KaKOH-THO0 BENHYNHb!

II. Orcuer ¥ orcueTiibie MpHcNOCcO6eHUs

Orcuer

Yncao, NPOYHTAHHOE NMPH JAHHOM H3Mepe-
I [0 OTCYETHOMY MpHCNOCco6aenuio Hay
AmrarpaMMe Jan60 NoJyyeHHoe NYTEM CHETa
nocne10BaTeNbHEIX OTMETOK HAH CHTHaAOB,
Ha OCHOBAHHH KOTOPOI'O BHIBOAMTCH 3Hade-
Hi€ Mepbl MM NMOKasaHue mpubopa



Onpene..enne

an Tepmits
[
2] j Wgana
ol
72 | Besmyaesas wsana
i
!
23 = QAHOCTOpOHHAS MWKaaa
24 1 JBycTOpOHHSS wKanra
25 OTMeTKAa wWKaJH
26 Hyab wxaan
27 Yncnosag oTMETKA
28 Havaso wxkans

l

COBOKYNMHOCTb JLHEHHO (BAOJb KaKoH-a1160
JAHHAY) PaCnoloXkKEHHBIX OTMETOK, KOTOpHEe
M300paXanT PSR MNOCACAOBAaTEAbHLIX YKCeH,
COOTBETCTBYIOIIMX  3HAYEHHAM H3MepsieMoft
BEJIHYHHbI

Ilxaxna, He MMeOWIan HY/ s, HAYANO U KOMEL
KOTOPOH COOTBETCTBYIOT KGO OAHHM I[10Ji0-
HHTEABHLIM, JMH60 OAHHM OTPMUATEJbHBIM
3HAYEHHAM H3MEepHeMOH BEJHUIHbI
. UWlxana, uMeowas Hy b, KOTOPLI# CAYXHT
HayajJoOM HJAHM KOHLOM LUKaJbl

[llkana, nmelouast Hyib W OTMETKH, pacme-
JOXEHHbI€ N0 00€ CTOPOHLI OT HyJad

Yepra, WTPHX, TOYKA, 3y6ell H T. L., COOT
BETCIBY IOUIHE KAKIOMY OTAEAbHOMY 3HaYeHH
HaMepsieMoli BeJHYHHBI

OrmeTKa, COOTBEICTBYIOWAA HYAEBOMY 3Ha-
YeHHIo

Otmetxa, 0603nayeHHass uM@paMu, yKasw-
BaIOIMMI GHCJIO JeNeHHH# OT Hy/ad WKalbi
HIH HEMOCPEACIBEHHO YICJI0BOE 3Ha4YeHHe
H3MEPAEMCH BEANYMHBI

OTMeTKa, COOTBETCTRYICILAA HAUMEHbIIEMY
3HAYEHHIO 13MEPAEMOH BENHYHHBI

ITprumeuanne. Ecau usMepsemas apli6opoM BeNRUHHA MMEET OTPHUATENs-
H0€ 3HayeHne, TO HAYAJ0 IWKanbl €CTb OTMETKAd, COOTBETCTBYIOIIAA HauOGO.JbLIEMY
40CONIOTHOMY 3HAYCHHIO 1I3MepsieMOfi OTPHNATEAbHOH BEJHYHHBI

29 Komen wxann

OrMeTKa, COOTBETCTBYIOIIAA HaHOO/bLIEMY
3HAUYCHHIO H3MEPAEMOH BCIHYHHBI

[Ipumeuwanne Havaso n kouen [IKaJbl ONpeReAsioT Npefeiabl MOKasaHus
ap160pa M OrpiHMYMBAIOT ero 06JacTb [OKA3aHHH

30 Jenedue mikaanl
31 PaGouvast vyacTe uwiKaam
a2 Ykasatean

Ipumevarue B mexoropnx
4 -THOCHTEIBHO JIETr0 NEpeMculaercs

33 Cuetnuit mexauusm

!

I

| .

34! CTpeslouHbiit  cuerHsifi mexa-

1 HH3M

JInne#iHpI NTPOMEKYTOK MENAY OCAMH HAM
LEHTPAMH RBYX CMEKHLIX OTMETOK

YacTp WIKajdbl, B MPEACIax KOTOPOH mOKa-
3anus npuéopa MOAYMHAIOTCA yCTAHOBAECHHbIM
HOpMaM

flepeMelanluasca OTHOCHTENBHO  LIKANH
NOABHHAA 4yaCTb HAHM CBETOBOM Jiy4, OTME-
YIIOIHA  JeneHyie WKansl (MAH €ro foJio),-

COOTBETCTBYIOLEE OTCUETYy

CAydadax yKaszaTeab OCTACTCA HENOABHKHEIM,
mxana Hin ce HSOGP&)K&H!!E

YacTe HHTErPHDPYIILETO H3MEPHTEIBHOTS
npubepa, MO KOTOPOH ONPEAEnsieTcs HHTE-
rpanbHOE 3HAYEHHE U3MEPAEMON BeAHYLHB
(cM. m. 10)

CueTHLI MeXaHi3y, B KOTOPOM OTCYeT Npo-
H3BOANTCA MO NOJNOXEHHIO CTPEJoK, Mepeme:

LAY XCA MO KPYTOBLIM LIKAJAIM

13
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el

35 PONHKOBHIA CHeTHBIA Mexa-
" HH3M
i

o

36 i JIACKOBBIA  cyeTHBIA Mexa-
. HH3M

37 EmxocTh yueTa cuerHOro Me-

XaHH3Ma
38 NMuwywuh Mexannsm
39 HuarpamMma

Onpene.ienne

MexannsM, B KOTOPOM OTCYET [ peHIBY-
AHTCA NO MNOJONEHII0 BPAWAUIHE T PCAH-
KOB C HaHeCEHHLIMH MO0 60K0BOH NGRENIHOTH
I pamu

MexaHH3M, B KOTOPOM OTCUST POIi3BOAKTCA
[0 MOJOXEHNIO BPalAoWiXcs AHCKOB € ka-
HECCHELIMH Ha HOX uudpaMu

Haubosabumee 31aucHile noxa3uwiBaeMo cyeT-
Hb/M MEX3HH3MOM BEAMYHHLI

Mexanr3ay, rpaduyecky oTMeuaio nepom
1M CBCTOBBIM JYYOiM OTCYET CaMOMHILYIUEro
H3MepHTeAbHOTO Npubopa

3ankCh MOKa3aHHH caMonHUIyMmEro Mame-
pPHMTECJIBHOTG NPHOOpPa Ha MNOBEPXHOCIH, Pas-
rpadaCHHOH B BHAE KOODAHHATHON CETKH,
OlHA M3 KOOPIMHAT KOTOPOH COOTBETCTBYET
0TCYETy, ApYyras — BPeMEHH WJIH HHOH Bea-
YriHe

Mpumeuwanue B cayyae orcyTrcTBMA Ha AHAarpaMMe HAHECEHHOH KOOPAH-
HATHOH CETKH, IIPEANONAraeTcs, YTO 3. 1EMEHTLl 3aMHCH ONpeAeneHbl OCOGLIMH MacluTa-

3anuce, Npu KOoTOPON noxasasus npuéopa
Aalotca B BHAE HENpepbBHOH AlHMH

3annch, NpH KOTOPOH MOKa3aHwa apubopa
BaloTCs B BUAE PANA O1ACABHBIX TOYCK

IIl. HomMHHanbHLIE M NeACTBHTE.TLHLIE 3HAYEHNR

6amy

40 HenpepniBras 3anucs
41 Toueunas 3anuch

42 l Noxaaanue npuGopa

43

44
45

|

l

HenocpencTBernbift pe3ynbTaT H3MepeHiis,
BHPAXAIOIWHACA B BHAE YHCAOBOrO 3HayeHis
W3MEpPAEMON BEAMUHHB B AGHHHIX ERHHHUAX

Npurevanus. 1. MNokazanue npu6opa BHIBOAKTCH H3 OTCHETOB NYTEM Y-
HOXEHHA MOCAEAHErO0 HAa MOCTOAHHYW NpHOOpa HAM UGHY ACAEHHA WKaawl, AH6O
Ha OCHOBIHHM TpPagyHPOBOYHOH KpHROR

2. YKasanuHLI# TSPMAH PACMPOCTPAHAETCA TAKWE HA MepH, CHabkeruie OTCYET-
HLIMH AIPUCHOCOGAEHHAMH (Mepbl C NEPEMEHHBIM 3HAYCHHEM, MarasiHu)

MocTosunaa npuGopa

Uena aencHus WwKaan

Homunaasioe sHaueHue Mepul

14

Uncno, Ha KOTOPOE ROAKEI OhiTh YMHONEH
oTcueT, YyTo6H MOAYYHTH 3HayeHlie HIMepsc-
MOt BeTHUYHBH (noKa3anne npibopa)

3uayeHHe H3MepAeMOH BEAMYHHbLI, COOTBCT-
CTByIOLIEE OXHOMY RENCHHIO IWKAALI

3Hayenue, yKa3aHHOe Ha Mepe HAM oOnpe-
AeaseMoe Ha OCHOBAHHH TeXHMYECKHX NMAHHBIX
ee M3roTOBAEHHA



ﬂ)}f’~ Tepumun Oapeieaenie
i
6 JeficTBHTEIbHOE ~ 3HAUEHHE 3unayeune, onpefeasemMoe 06pasuGaLIMI e-
| mepbl paMH HAn 06pa3loOBLIMH  H3MEDHTEAbHbIME:
i npubopamu .
47 LeficTBATENbHOE MOKa3aHHE [Moxasanue, onpeacasemoe 06pasuoBLIME
npusopa MepaMH HaH 06pa3uoBLIMH H3MEDHTEAbHBIMK
npubopamu
48 JleficTBHTE/IbHOE  3HaUCHHE 3HaueHHe, onmpeaeaneMoe HEeHCTBHTEBHbIl
| H3MEpAEMOH BEJAHUMHB 3Haye€HHEM Mepbl HaAH ACHCTBNUTEABHBLIM MOKa--
{ 3aHKeM M3MepHTeabHOro npubopa
49 | ¥YcaoBHoe noxa3saHHe IMokasanue, BbIPaXEHHOE B YCAOBHbIX E€AH-
HULAX MJH B EAWHHUAX, HE COBMNAajaloNIWX
¢ elMHHIEH M3MEPEHHs HAHHOH BEAHUYHHbI
50 | HomnrHaabHoe 3HaueHHe Be- 3HaueHHe BeIHUMHbI, 0603HAUECHHOE HA Mepe
| MHYHHGI, XapakTepusyiouiee Me- | HIHM npu6ope, KOTOPHM ONPEAEARAIOTCE HOP~-
| py Han npu6op Ma/JbHBIE YCAOBHS HX PaboOTH
1]
|

TpuMeuanue. B oTHOMEHUN H3MepAEMOA BETHYMHBI MEpa HAH H3MEPUTERb--
Hpll MPH6OP XapaKTepPH3YeTCA HaHGOJbLIAM €€ 3SHAYEHHEM, COOTBETCTBYIOML{HM
BEPXHEMY Mpefeay H3MepeHuft mepel Hau npubopa

&1 lpeaennt H3MepeHHS Mephl 3HayeHHs M3MEpREMOH BENIHYMHH, DHYTP%-
HAH npHGOpa KOTOPbIX MOKAa3aHHA NOAUYMHSIOTCA YCTaHoO-
BJEHHBIM HODMaM

MpuMmeuanne [Ipeaens naMepeHn# orpaHHINBAIOT 0614CTh H3MEPEHHS MEPR::
xau npubopa

IV. MorpewHocTA H nonpaBkRr

52 MorpemwHOCTL SBAYCHAA MEPH OTk/0oHEHN S HOMHHAIBHOT'O 3HAUCHHS MEPh::
OT ee REHCTBMTENBHOTO 3HAYEHWs, paBHOE.
PA3HOCTH MeXAY HOMMHAABHBIM 3HAYCHHEM -
Mephl H ee ReHCTBHTEAbHHIM 3HAUEHHEM.

53 Morpemwnocts mepw OTk/IOHeHHe JeHCTBUTENBHOrO 3HAUEHMUR :
MepH OT ee HOMHH3JIBHOTrO 3HAYEHH:, RO-
NYHEHHOE NPH H3rOTOBJGHHH M PaBHOE pas- -
HOCTH MEXAY HeACTBHTEALHLIM 3HAaYEHHEN
MepH M ee HOMHHAABHBIM 3HAYEHHEM

[Mprumeuanne IorpemwHocTs MEPH! paBHA NOTPEWHOCTH 3HAUCHNHS MEDLI, B3A-
ToR ¢ OGpPaTHWM 3HAKOM

54 MorpemnocTs nokasanga OTKJIOHeHHE MOKA3aHHST MepPhl HAH MPROODE .

: OT ACHCTBHTCABHOTO B3HAYEHHA H3MepseMofR-
BEJIHUYMHL], DABHOE PAa3HOCTH MEXAY mNOKasa-
HHEM H NEHCTBUTEABHBLIM SHAYEHHEM

85 OTHOCHTeILHAS MOTPEWHOCTH IMorpemsocTs, BHpaxkeHHas B ROAAX Wik

(Aeﬂc‘rnnrenmag) npoueHTax NeRCTBHTEABHOTO 3HAYEHHA H3Me-
paeMO BEAHUYHHH

56 HommuanbHaa  ornochTenn- [TorpewHocTs, BuipadeHHas B AOAAX HAH

Had norpemHocTsb NPOLEHTAX MOMHHAJIBHOTO 3HAYCHHA Mephl

HAH MOKAa3aHHA H3MepPHTEeAbHOro npHbGopa

18-
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37 [puBeaenHas morpeinucThb [TorpelrocTs nOKa3aBHA MEPH HAM  H3-
HOKA3aHHsA M2PHTENBHOTO Ap1i60)a, BbIPAKEHHAA B ROIAX

HAM NPOUEHTAX HOMMWHA,IBHOrO 3HAYCHHR n3-
MEPAEMON  BeMHYIIHLI, XapaKTepH3YIouEro
npubop

MpuMmevarmne, i navepuTeibublX NpH6ODOB CO WKANOHK MOA NPHBEAEHHOR
10rPEeINHOCTLIO MOAMMAETCA NOTPEWHOCTh [10Xa32HNS, OTHECEHHAA K BEpXlieMy npe:
1eny uamepenns (ecanm npu6op MMEST OAHOCTOPOMHION WKANy), K CymMMe BepIHers
H HHXHEro npeRenoB usmepeHn#h (ecim npru6op HMEET ABYXCTOPOHHIOWO IIKaty)
MAH K DA3HOCTH MEXAY BEPXHUM MNDPCASNOM M3MEPEHNS M 3HAYCHUEM H3MepAenof
BCAWYUHL!, COOTBETCTBYIOUIHM Hadany wkaanl (ccau nprbop mnmeer Gesuynesyis
-aIKany)

58 HonycTHMas morpewiHocTh Haubonbwas no a6comotHoH Beanyrue
NOTPEeWwHOCTh 3HAYCHHS MEpH Uil MOKa3aHHs
npubopa, Aonyckaeman AeHCIBYOUINMUY HOP-
MamMi. JlomyCTHMoR [OTPEIHOCTh XAPaKTEPH-
3yeTCa MOCTaBACHHOIMY MepeA nell 3HAKaMH +
HAH OXHMM K3 9THX 3HaKOB, €CAH OHA pic-
NPOCTPAHAETCA TONBKO HAa OAHN NONOXKHTEAb-
Hbi€ HAM OTPHUATEJbHbIE 3HAYEHNS ZOMyCKae-
MbIX HOPMaMH NOTPEMHOCTEH

59 Monpaska Benuuuna, xotopas gomixa 6uTh aarebpait-
yeCkH npubaBleHa K HOMMHAJbHOMY 3Hauc-
HHIO MEpb! HJH NOKa3aHI0 H3MEPHTEAbHOTO
npubopa, 4To6bl MOJYYHTb HEHACTBHTEALHOR
3HayeHue u3vepaeMcH Beanuunnl (AEHCTBH-
TeAbHOE MOJONCEHMe, AeHCTBHTENbHOS 3Haue-
HHE MeEpbl)

Mpuueuanne [Nonpamka paBHa NMOrPEWHOCTH MIOKA3aHIA HAK NOTPEWHOCTH
<3HAYEHHA MEpHI, B3ATHIX C 0GPatHLIM 3HAKOM

60 OTHOCHTEAbHAA NoNpasxa [Nonpasra, BhipaxeHHas B LOAAX HIH NPO-
LEHTaX HOMIHAABHOIO 3HAYEHHA MEphl Hak
nokasaHua M3MepHuTelpHOro NMprbopa

Mpuveyanne OrHocuTeabHas monpaBka pPaBHA HOMHMHAJABHOX OTHOCHTEXb:
40K morpemwHocTH, B3TOH ¢ 06pATHLIM 3HAKOM

61 lMonpaBounbii MHOKHUTEND | MHOXHTEIb, HAa KOTOPBHIX AOMKHO OLITa
YMHOXEHO MOKa3aune H3MEepPHTeAbHOTO MpPH-
60pa, yToBH NoOAyYHTH AeHCTBNTENbHOE 31A-
YCHHE HM3MEpPSIeMOl BCAHYMHBL  (AEHCTBUTCAL-
10C MoKa3aHue)

- fpumeuanre. [lonpazoyHbli MHOXMTEIb YHCAEHHO PAaBEH EAHHMIIE, CAOXKEH-
740} (aare6pamyeckH) ¢ otHocureabHo# nmompaBKoOH

62 Bapuauus noxasauus npm- Han6oabluas, mnoayueHHas  3IxCnepUMEs-
Gopa Ta/JbHO PA3HOCTh MEXAY OTAC/JbHBLIMH NOBTOpR-
4 HBHIMH TOKa3aHMAMM MEDPBl LN Y3MEPHTEeIb-
Horo npunéopa, COOTBETCTBYWUIHMH GRHOMY
1 TOMY e REHCTBUTENbHOMY 3SHAYEHHIO 13-
MepAeMoll BEAMYHHb NPH HEM3MEHHBIX BHE L
HHX YCAOBIAX

16



nm TepmuH OnpeaeneHnae

lMpumeuanus 1. OTHocHTeNbHAs M HPUBENEHHAss BapHallHH ONPEAEISIOTCA
NOAOGHLIM e 06pasoM, KaK U aHaJOrHYHbIE MOrPEWHOCTH

2. Jlas npu6opoB, NOKa3aHHs KOTOPHIX UMEIOT HEO6PAaTHMBIR XapaKTep (HanpuMep
RHTErpUPYIOWMX NPHOOPOB) H OTCYUET KOTOPHIX HE MOXET ObiTh IIOBTOPEH, NOX
BapHallMel MOHHMAeTcs Han6oabIUas NOJAYYEHHAA SKCIIEPUMEHTANbHO PAa3HOCTh MEXAY
OTAENbHLIMH TMOTPEWHOCTAMH, COOTBETCTBYIOUIHMH ORHOMY H TOMY e HHTErpaib-
HOMY 3HaY€HHIO H3MepsAeMON BENHYHHBI NPU NPOYHX OAHHAKOBHIX YCAOBHAX

V. MpaBRALHOCTH H TOYHOCTH

63 TMpaBRABHOCTL MEpH HJIH A3- Crenedb npuGAMKEHHS HAEHCTBHTENLHOrO
MepuTeAbHOro RpuGopa 3HAaYEHHs MEPBI WIH JEHCTBHTENLHOrO NOKa3a-
HUg MnpuHbopa K HOMHHANLHOMY 3HAYEHWIO
MEDbI WAH JAIHOMYy TNoKa3auHio npubopa,
OLEH"BUEMass NyTeM YKasaHus abcoJaoTHON
BEAHYHMHB MOTPEUIHOCTH 3HAYEHHS MEDbI HIH
foka3aHua npubopa

Mpumeyanue [paBuAbHOCTE MEPH MU H3MEPHTEILHOTO NPHOOPa XapaxTe-
pHU3yercst CI0BaMH ,Me€pa npaBuiAbHa A0 . . . “, ,NOKa3aHM NPUGOPa RpaBUIbLHBI
RO . . . "

64 ToqHoCTe MEPH HAH H3MepH- Crenesb AOCTOBEPHOCTH pPe3yJAbTaTOB H3-
TeAbHOro RpRGopa MEpEeHHs, OLleHHBaeMas MyTEM YKa3aHHs N0A0-
XHTENBHOTO U OTPHUATENbHOTO MPEREnos ()

HauGOobWel BO3MOXHOH NOTPELIHOCTH MU

TaKOBBIX )K€ TMpEAeAOB OAHOH H3 CpEeaHHX

norpewniocredl, yCTaHaBANWBAaEMbIX TeopHel

CIy4afiHbIX MOrpeuwHocTed (CpeaHas «Baapa-

THYHas, BEPOSATHAS, CPENHAA apH(PMeTHUecKasn)

MprMeganue. Tounocts Tem Goawbure, ueM MeHblle MO a6CONWTHOH Beau-
YHHE MOTPEUIHOCTh

65 Tounoctn orcuerta TouHOCTb, JOCTHTHYTas® NPH TIPOU3BOACTBE
OTCYeTa MO NaHHOW Mepe HIH H3MEepPHUTEfb-
Homy npuéopy

66 TouHocTh 3HAYEHHS Mepbl HAR TouxocTb, ROCTHTHYTast MPYU ONpelencHuH
noKa3aHus A3MEPHTENLHOro | MONPAaBKH HAM MPH CPaBHEHUM NAHHOH MephI
npuGopa MW H3MEPHTEAbHOro npubéopa ¢ 06pa3uOBLI-

MH MepaMH M 06pa3LoBLIMM M3MEPHUTEALHLIMU
npubopamu

67 Tounoctb m3mepenus TounocTb 3HaYeHHsT H3MEpsAEMON BETUYHHEI,

JOCTHTHYTas NpH ONPeACNEHHH €€ NpH Io-
MOWH [3aHHOH Meph HAH H3MEpPUTENBHOrO
npu6opa B yCAOBHAX HOPManbHOH pPabOTHS
M C BBEAEHHEM HEOGXOERMMBIX MONDABOK

Mpnu 1:{ €Faune. JlI TEXHHYECKHX MEP M H3MEDPHTEABHBIX npu6opos, Aas
KOTOPHIX YCTaHOBJEHbI AONYyCTHMbIE MOTPEWHOCTH, 3 MONPABKH He ONpEREIAITCS,

TIOA TOYHOCTBIO MOHKMAETCH OMEHKA CTEMeHH AOCTOBEPHOCTH MYyTEM yKasaHMs }O-
NYCTHMBIX AOTPELIHOCTE

2—1755 17
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VI. YyBcTBHTEALHOCTD

63 YyBCTBHTENBHOCTS  H3MEpH- OTvowenne nMHEAHOro ¥am yriOROTO ne-
TeAsHOro npuGopa PEMCIUCHNA yKA3aTeas K H3Mel eHHI0 H3Me-
pPAeMON BEAHUMHLI, Bbi3BaBLUEMY 3TO nepeMe-

ienne ‘

Mpumeuanns. 1. Ilngs npu6opoB €O IMKano# 4YyBCTBHTEIBHOCTH O0GpaTHO
NPOMO PNUC HANbHA LEeHE JeNeHVs WKaAbl

2. YunazuHHCe onpeicieHne uyBCTEMTENBHOCTH HE PAacnpoOCTPAHAETCS HA HHTE-
IPHUD) IOLI€ M3MEPH1€IbHBIE NPLOOPH, O1CHET KOTOPBIX He MOMET 6hTb ROBTOPEH

69 lopor 4yBCTBHTGILHOCTH Me- HanMenbliee wn3MeHeHHe 3naueHus uame-
PB! WM HM3MEPHTENLHOrO NpPH- | PAEMON BeAHUMHB, cnocobHoe BLI3BATH Ma-
Gopa AcHulee 13MEHEHHNE NOKA3aHMA MEpbl MAW H3-

MepuTeabHOro npubopa.

VII. TemnepaTypubii Ko3unueat

70 TemnepaTypHuHi KO3(URHEHT OTHocHTENbHOE M3MEHEeHWe 3HAaueHHA Mepbl
: HAH TMOKa3aHWA H3MepHTeAbHOro nprbopa
Np¥ HIMEHEHMH TeMnepaTypbl Ha OAMH Tpa-
LyC, QpeaenseMoi npy NOMOLIM TEPMOMETPA,
NOMELIEHHOrO BHYTPb Mepbl MaH npubnpa,
€CNY OHM CHabXeHLI CnenraibHRIMH (IPHCNO-
co6aeHuAMH A48 MOMELleHWs TePMOMETPA,
WM B OKDPYXAWILyl0 CpeAy, €CAH TaKux
HPHCNOCO6ACHHH He nMeeTcs
71 TemnepatypHas d¢opmyJaa ®Dopuyna, Bblpaxalowas 3aKOH H3MEHEHHs
3H3UEHHH MEpbl KAV MUKAa3aHWH H3MePHTENb-
HOro NpHéopa ¢ M3MEHEHHMEM €ro TcMnepa-
TypPbl

Ipumeuanvue Temnepatypubéi KOSGHUMEHT H TeMmnepaTypHble (QOpPMYJH
ONpeAessioTCH N0 OTHOIWIEHHIO K HOPMaJdbHON TeEMIepatype

VIII. MeTponoruyeckse mnpouecch

72 MpoBepka ™Mep © nA3Mepu- IMpouecc cpaBHeHHs Mep M NOKasAHWH
TeAbHbIX NpHGOpPoB . H3MEPHUTEAbHLIX NprY6opoB ¢ 06pa3ioBLIMH
MEpPaM¥ NAW NOK33aHWAMH OOpAa3UOKLIX M3~
MepHTEJbHbIX NPUOOLOB B LEaiX olpelche-
HHSl MX MOrpewmHocTe#
73 Hcnbitanue mep H H3mepn- [Tponece, BkaloualoWK# NpoBEpKy Mep H
TeABHBX NpPHGOpOB U3MEDPHTENbHBIX NPHOOPOB B  yCiOBHAX MX
' BOpManbHOH paboThl H HCCACACBaHI'€ RBAUA-
HHSl Ha HHUX DPa3JMyYHbIX (aKTOPOB, HiPylWalo-
LIHX YCAOBHA HOPMajabHOH paboTul

18
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74 dtanoHnpoBanuc Mep H H3- Ipouccec cpaBneBUa Mep H K3VEPHTENBHbLIX
MepHTebHbIX NPHGOPOB npu6opos (06pa3ucBuX 1 0060 TOUYHLIX) He-
IOCPc " CTBEHHO € STANOHUAMH
75 Kann6poBka Mep M H3MepH- [Ipouecc onpcaeacHus norpewnocTed Hau
TeabHBIX NPUGOPOB nonpaBoK COROKYNHOCTH M¢P HAH 3HAYEHHH

wkannLl, OCyW CIBAAEMbIH NyTev CpaBueHUA
Lpyr ¢ ApPYyrov B pdsauyHmX KOMOIHauwax
OTACJbHBIX MEP HJH OTHAEAbHbIX 3HAYEHHHA
UuIKaasl, NprycM OAHA M3 MEP WIN OAHO H3
3HAYCHWR wWKaAul RLIOMpPAeIcA YCAOBHO 32
OoCHOBY cpaBHehHs. [lpu sToM Aan noayue-
HUs  QENCTBNTEAbVBIX 3HaYelHd Mep vad
WKaau BLIOPaHHLIE 83 OCHOBY CluBHEHHA
MEPd FIH 3HAYLHWE KA bl JOAMHbI 6.Tb
NPOBEPEHLI 110 COOTREICTBYIOWHM 00p43LO-
EbIM  MepdM  WaH 06pdazlusbiM  M3MEpHIENb-
HbIM Dnpr6opam

76 FpanynpoBka mMep B u3MepH- [Tpouecc, npy NOMOWH KOTOPOTO AEAEHUAM
TeJbHBIX npubopos WKaALl NPHIAIOTCA  3LAaYEHHUs, BblIPUIKEHHDBIE
B YCT4HOBAGHHLIX €AHHMIAX H3MEpPeHHs

Mpumeuanne B wactHocTH, rpaflynpoBkofl Ha3wiBaeTCs MPOLUECC HAHECEHHMs
ONpPEAECNCHHOTO YHCAAa TOYEK WIKAAbl B KayeCTBE OMOPHLIX JAAA MOCIPOCHus Beelt
IKaAbL.

77 IOcThpoBka (BbiBepka) mMep M ITpouecc npuBenenns Mepu HIH H3MEpH-
H3MEPHTEJLHLIX NPHGOPOB TeAbHOro npr6opa B pabouyee COCTOAHUE,
062CcneuynBanIlICce HAAAEKAILYI0 HX MPasHib-
HOCTb M Hajied HOCTb AcHCrTsra NyTeEM MNOA-
FOHKW WX Y4CTEH WM MaHMnyasuuv# CO cneuu-
a1bHBIMH, NpelHa3HaYeHHbIMH JA 3TOR ueaH

NpHCMOCOOAEHHAM K

lMTpumeuanue. B uacTHOM cayyae 1OCTHPOBKA HA3LIBAETCA PETYAMPOBKOH,
€CIM OHa CBOAUTCH K OAHWM TOJNbKO MaHVNYAALUAM CO CHELMaAbHLIMW NpPHCROco6-
AEHHAMM, NpeIHa3HAYEHHBIMM JA8 3TOH uUesn

Ta6bauma 4
daexTpoN3MepATEILHEE® UPOGOPK!
(13 OCT 7656)
L
nn. Tepyun Onpenenenue
I. OcHoBRbIe NOHATHSA
a) O6wmue
1 | 3naexrporamepnrensumii npu- [pr6op AN U3MEPEBHs 3JIEKTPHUECKHX
6op BENMYHH

[Tpumeuanwne B nouarne ,saexTpowaMepuTenscEn# mpwGOp* BXOAAT M3-
MEpUTEJb H BCNOMOrarteAbHble YaCTH Hu33BUCHMO OT TOTO, TA€ OHH MNOMCIIEHbLI:
B O0leM C H3Mep4TeneM Kopnyce MAM BHe 3TOru iopnyca

20 | 19



Tepmus

Onpepenenue

()]

< o

11

12

13

14

1

16

17

20

H3mepurens

D.eKTPOU3MEPHTENbHAsA yCTa"
HOBKA

fizmepurensHblil TpaHchoOpMa-
TOPp

HsrepuTeAbHBIH TpaHCdoOpMa-
TOp TOKa

H3mepuTensHbI# TpaHcthopma-
TOp HAMPSKEHHS

tlen, Ttoxa mpuGopa (nocae-
jloBaTeJIbHAn Uenb)

Llens nanpsikengst (napaa-
NenbHan uens)

Padoune uenu npudopa
JlnvHa nyTH YTeUKH TOKa

Paspsininoe paccrosuue

BHewnee KpuTHueckoe Cco-
NPOTHBICHHE

Montoe kpurHueckoe compo-
THBJACHHE

Mexanun3wm, cayxaiui ans H3MEpeHuH, 3a-
KJIYEHHBIH B KOpNyC, 3alMMIMAIOILHA ero or
MEXAaHHWYECKHX BO3AECHCTBHH M 33aTpR3HEHUs

YcTaHOBKa ANISi M3MEPEHUS 3SJEKTPHYECKHX
BENHUUH

Tpancdopmatop, npegnasHadeHsLdl Aag H3-
MEPHTEJNbHBIX Hese# u 06JaZaolui COOTBET-
CTBYIOILEH# TOUYHOCTbIO

WamepuTensHblii TpaHncdopmaTtop Ajs npe-
06pa3oBaHHsa CHABI TOKa

WsmepuTenbuplfi TpaHchopMaTop AAs nOpe-
06pa3oBaHHs HanpAKEHHS

Llenb, no KOTOPOH MPOXOAHMT Bech NMOAJe-
WAV U3MEDEHHIO TOK MJK TOYHO ONpeae-
JIEHHaa YacThb 3TOTO TOKa

Llenb, X KOTOpCOH npuaOKeHO BCe Hamps-
XEeHKe, NOMNENK:UEe M3MEPEHHIO, HAH TOYHO
onpenenesHas 4acTh 3TOrO HaNpsMEHUs

Lenn Toka u nmenn Hampsxenus

Kpatuaiiwee paccrosuue, i3MepeHHOE BAOMD
MOBEPXHOCTH HM30JAUHH MEXAY AByMs yacTd-
MH npn6opa, MEXAY KOTOPHIMM CYLUECTBYET
9JIEKTPHUECKOE HanpsiKeHde

Kpatuaiiuiee paccrosHHe, M3MepeHHOe IO
BO3XYXYy, MexJAy 7ABYyMA YacTAMH npubopa,
MEXZY KOTOPbIMI CYLIECTBYET 3AEKTPHUYECKOE
HanpsaxeHue

anboJbillee ¥3 BO3MOXKHHX CONPOTHBIE-

: Hufl, 3aMblkalomux npr6Op, NpPH KOTOPOM

6) Cn

[lepeaatouHoe uyHcao cuet-
LHKa

HomuHaabhan NOCTCsHHASA
cyeTynka

Ileﬁcwmem,}iaa nocronaHdan
CHeTYHKa

Hewitnaasusit Tok wyuTa

ABHXEHHME MNOABMXKHOA uwacTu mnpubopa cTa-
HOBUTCH aNepHOIHYECKHM :

CyMMa BHEIUHEro KpHTHYECKOro COmpo-
THBAEHUA ¥ COMPOTHBAEHHA BHYTpEHHEH Ie-
NMH H3MEpPHTENbHOTO npubopa

€EUMHAaNbHDb €

Yucno o60poTOB MAHM KOJIEGAHHHA MOABHIK-
HOM YacTH CyYeTyrka, MPHXOAfILEeCs Ha efll-
HHLY 31€KTPHYECKOH BEAHYHHDI, 3aPETHCTPH-
POBAHHOW CYETHBIM MeXaHH3MOM

dnekTpHYeCKast BeNHYMHA, 3aperHcTPHPO-
BaHHasi CYETYHWKOM 3a ORHKE 060poT, MaM
n0aHOE KO0J4e6aHME ero MOABMKHOW YacTH

KonnyecTBo 34exTpWyecTBa, 3HEPrua LIH
Jpyras 3neKTpHueCcKast BeINUHHA, NOTpebaen-
Hafl NPUEMHHKOM 32 Bpems OAHOTO 060poTa
HAM NOAMOro KoaebGaHiis TNOABHXHOH uyacTH
CYeTYMKa, BKIIOYEHHOTO AN H3MEDEHHA STO#H
BEAMUHHDI

VYKa3adHas Ha WYHTE CHA3 TOKA



. TepMHH Onpe.ereHuc
18 HomuHaabHoOe  HanpsiKeHHe Hanpsxenune, koTopoe nMeeics Hi NOTeH-
wynra LHaJBHBIX 33aXMMaX IUYHTa NpH TNPOXOKAe-
HHMH N0 H3MEPHTEAbHOMY NPHGOPY HOMHHAMb-
HOrO TOKa, NPH 13MEpUTENEe, NPHCOERHHEH-
HOM K MOTEHUMANbHBIM 3aXXHMaM WYHTA
19 HomuHaabHast 4acToTa TNpH- YacroTa, yKasaHHas Ha npuéope, HiH, ECAH
6opoB NEpeMeHHOro TOKa 3TOrO yKa3aHHs He HMeercs, yactota B 50 Hz
20 Homanaabhblii  KO3GhHUHEHT OTHOWIEHHe CHABI HOMHHAABHOLO NEPBHY-
TpaHcOpMaUHK M3MEPHTENbHO- | HOFO TOKa (HOMHHAJbHOrO NEPBHYHOrO Ha-
ro Tpanciopmaropa ToKa (Ha- | NMPAKEHHA) K CHIE HOMHHAJAbHOTO BTODHY-
npsKEeHus) HOro TOKa (K HOMHHAAbHOMY BTOPHYHOMY
HanpsXKEeHHI0)
21 JeACTBHTENbHBI KOI(BHUHEHT OTHOLWeHNe KERCTBHTEABHON BEIHYHHbI CH-

23

24

25

26

27

TpaHchopMaLHH H3MEPHUTEbHO-
ro rtpanchopmatopa Toka

JleHcTBHTEIbHbIH KOIDHUUEHT
TpaHcopMAUHU H3MEPHTENbHO-
ro TpancdopmaTopa Hanpsike-
HHA

OTHOCHTE/bHAA MOrPewHOCTb

Ko3duunHeHta TpaHchopMauHH
H3MEpPHTEAbHOTO  TpaHchopma-
Topa

YrioBas norpeumHocTs M3me-
puTeanHoro TpaHcdopmaTopa

TokoBas norpewHocTs (no-
TPEUINOCTb TOKA)

Morpewnocts nanpaxenns

Bapuauns norpewsiocty cuert-
Ynka

Abl TOKA B NMEPBHYHOH LENMH K JEHCTBHMTEJb-
HOH BEJAHYMHE CHAbI TOKa BO BTOPHUHOH
uenu

OTHOweHHe ACHCTBUTENbHOH BENHUHHbBI Ha-
NPAXEHUA B NEPBHYHOH uENH K 1eiCcTsH-
TeJIbHON BEJHYHHE HANPSKCHHA BO BTOPHY-
HOM uenmu

PasHoCTb MEXAY HOMMHAJBHbBIM M T1eACTBH-
TEABHBIM  KO3(GMUMEHTaMH  Tpa’chopMmaukH,
BbIDAXK€HHASA B NPOUEHTAX OT JENHCTBHTEIIh-
HOTO KO3(HIHERTa TpaHCHOPMAUHHU

Yros MexAay BEKTOPOM NEPBHYHOTO TOKA
(HanpsKEeHHS) ¥4 moBepHYThiM Ha 180° Bekrto-
poM BTOPHMYHOrO TOKa (HANpsKEHHs). Yrio-
Bas MOCPEWHOCTh CYHTAETCSA IOJOXKHTENBHOI,
KOTAa MOBEPHYTHIH BEKTOP ToKa (Hanpske-
HRf) YyNpexXBRaeT BEKTOP NEPBHUHOrO TOKa
(HanpAXeHHs)

[MorpewnocTs cuabl TOKa f; BbipaXkeHHas
B NpPOLEHTaX OT CHAbl NEPBHYHOTO TOKd H
onpepesasemMas no gopmyae

PRy Y
I .
rae K, — HOMHHanbHBIH KO3(RIMEHT TpaHc-
dbopmaunn;

I, — nepBHYHas CHAA TOKa;
l; — BTOpHyYHasg cHaa ToOKa
lNorpewxocts HampsikeHUus f,, BbIpaxeH-
Hasg B NPOLEHTAX OT NEPBHYHOrO Hanpsxe-
HHS M onpenensiemas no gopmyae

K,U; — U, N
Ju= nT - 100,
rie K, — HOMMHA/MbHLIA KO3(HLHEHT TPaHC-
(popmaunuy;

U, —neperyHoe mHanpsikeHwue;
Uy — BTOpHUYHOE HANpAKEHHE
Han6oabinas pasHocts Mesiy ero oTAesb-
HbIMH  TIOTPEIHOCTAMH, COOTBETCTBYIOLLMA
OHOA M TOH e Harpyske NpU MNPOYHX
O (HIIAKOBbLIX YCAOBHSX
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29

30

31

32

33

34

35

36

22

YyBCTBHTENLHOCTb CHETYHKA

YyBCTBATENBHOCTD 3€PKaJib-
HOro rafbBaHOMETPa MO TOKY
(rokoBasn 4YBCTBHTEJNbLHOCTb
rajiLBaHOMeTpa)

YyBCTBHTEALHOCTD 3€pPKalib-
HOro raabBaHOMETPa MO Hanps-
MMEHUHIO

YyBCTBHTE/NBHOCTb 3€pKaljib-
HOr0 Fa/bBAHOMETPA MO KOJH-
YecTBY 9JEKTPHYECTBA

Tepmuyeckass yCTOAYHBOCTb

JuHamuueckan yCTOHYHBOCTb

AcHmMeTpust Tpexdaznoro
ToKka (HanpsKeHHA) WM CTe-
neHb acUMMeTpuu TpexdasHoro
TOKa (HanpsKeHus)

Hepapnomepnocts  (cTenens
HEepaBHOMEpPHOCTH) Tpexda3Horo
HanpsHKeHus

TeopeTHueckHH

KOS(PHUHEHT
106po rHOCTH

Havmenbwan ajekTpuyeckass BeHUHHA, MPA
KOTOPO# CYeTUHK NPU HOMHHAANBHOM MpHAO-
HEHHOM HANPAXKEHHH M (145 CYUETYMKOB nepe-
MEHHOTO TOKA) NPl HOMHHAABHOW uyacToTe
paboTaeT 6e30CTaHOBOYHO. DJEKTPHYELCKas
BeJU4I'Ha, B KOT poli Bbipaxaerca YYBCTBH-
TEAbHOCTb CYETYHKA, ABASECTCS NPOU3BOAHOH
no BpeMeHH OT 3MeKTpHUeCKOoH BEAHUHHEL,
NOKAa3blBAEMON CUYETUHKOM

W3mepennoe B MuasuMeTpax IuKaabi, OT-
CToAMEd OT 3epkanbila HA paccrosHuu 1 w,
O1KJOHEHHE  rajibBaHOMeTpa,  BHI3BAHHOE
TokoM B 1 @A, npoxoAsuluvM uepe3 raap-
BaHNMETP

Navcpentoe B MHAAMMETPAX wWKaahm, OT-
CTOfIUCH OT 3epkanbla Ha pacctonHun 1 M,
OTKJUHEHHE TanbBaHNMETpa, BbI3B. HIIOE TO-
KOM, IPOXORAIIMM Yepe3 ran,BaHoMeTp, Koraa
K €ro 3a)XMMaM MNPHJAOXKEHO HaNpseHUe
8 1 pV
" WsM:penHas B MuaauMmeTpax wkanbl, OT-
cTuselt oT 3epkaabua Ha paccTosHvH 1 M,
aMnAMTyla NEPBOrO OTKNOHEHHA [anbBaHO-
MeTpd, NOAYy4YeHHas NPW NPOXOXAEHHH Yipe3
ranbBaHOMETD KOJAHYECTBA  3AEKTPHUECIBA
B 1pC

OTHOoweHe AeHCTBYIOMIErO 3HaYEHUS CHAB
TOK3, KOTOPYI0O NPHOOD MOXET BLIACPKATH
B TeueHne 1l cek. 6e3 KaKoro 6b TO HH GbliO
M3MEHEHUSI CBOMX CBOWCTB, K leHcTBYyOUlEMY
3HaYEHHI0 HOMMHANbHONW CHABI TOka mpubupa

OTHOWEHNe aMOAWTYAbl CHABI TOKAa Npo-
HOJMKHTENAbHOCTBIO B OAKH MOAYNEPHOA, KOTO-
pyio nprn6op MOMET BhiAepxaTh 6e3 Kakoro
6L TO HHM ObIIO H3MEHEHHS CBOMX 3NEKTPH-
YeCKHX MAM MEXaHHYeCKHX CBOUCTB, K aMNJH-
TyN€ HOMWHANbHOH CHABI TOKA Mpu6oOpa

OTHOwEHHE  BEJIHYPH BEK1Opa 3Be3Aul
o6paTHO# nOCNEN0BaTENLHOCTH (a3 1 BEK-
TOpa 3Be3Abl NPAMON MOCAENOBATEABHOCTH
(a3, a MPH HAJH4YMKY HEHTPANBHOrO MpPoBOAAd—
OTHOLUEHHE CYMMbl BEKTOPOB 3Be3n o6paTHOH
H HyAcBOH 110CNEN0BATENLHOCTH (a3 K BeK-
TOPY 3B€3AbI NPAMOHN NOCAENOBATEABHOCTH (a3

Yucao, ykasunBawilLee, Ha CKOJbKO MNpoO-
[EHTOB HanpsxeHue ynpexaawouwed ¢asml
Bulue (HMXE), a OTCTalowel qassl  HHXe
(BuiIE), YeM HanpsXeHWe HCAO0AHOH a3k,
nprHaToe 3a 1009,

OTHowenne yaeaLHOro yCTaHaBAMBAIOLIETO
MOMEHTa TNpH [AdHHOM YTie OTKJ/OHEHHs,
YMHOXEHHOTO Ha yroJ BCeH wKanwl, K BeCy
NONBUXHOW 4acth npubopa, B34TOH B CTe-
newn n. Yucno n, nexawee B npeacrax 1 —
1,5, B KaX10M YaCTHOM Cay4a€ AOMKHO ObITh
TOYHO YKa3aHO



"”;?L TepMuE OnpeaeneHue

37 MpakTHYECKHH  KOSGHUHEHT OTHOwWeHHe NeCATUKPATHOTO nNpoTHBONeH-
NOSPOTHOCTH CTBYIOUIEr0 MAMEHTa Nprb6OPA, COOTRETCTBYIO-
Wero yray noBopoTa NOABIOKHOK uvacTH 1O
KOHUA paOoyel YICTH IWKAsbl H  BblpaxeH-
HOr0 B TPaMMCaHTHM2TPaxX, K BECY MOABHXK-
HOH HacTH npubOpa, BhIPAKEHHOMY B rpam-
Max M B3gTOMy B cremeHu 1,5

NMpumeuvanne MMyukrst 36 1 37 oTHOCATCA TOALKO K NpHOOPAM, MOABHMKHAS
4aCTh KOTOPLIX BPAILAETCA HA KEPHE MAM HAa ABYX KepHax

38 PeryanpoBanHe cHeTd9uKa IMpouecc, B pe3yabTaTe KOTOPOTO CYETYHK
: CTaHOBUTCA YN OBJAETBODPSIIUM TNpEABABIse-

MbIM K HeMy Tpeb6oBaHMAM

39 Camoxoa cyeTYHKa M3avenenne nokasaHui cyeTywka npu paso-

MKHyToff mocneloBaTeabHOR WeNH ¥ TNpH-

JOKEHHOM HAMPSAK *HUU

40 Ocunanorpamma Kpusas, 3anucaHHas ocuuanorpadpom

41 KauaoHorpamma ®Pororpadnyeckas 3anucs purypsl Jinxren-

6epra, noay4eHHas KAHLOHOTpatoM

Il. Buaw snekTpMdeckoi annapaTtypsi

a) DneKTPHUECKHE MEPH

42 AneKTpHIECKan Mepa Mepa anexkTpuueckoft BeAMUHHBbI
43 Katymka conpotusienns Mepa 9JeKTPHYECKOTO COMPOTHBJAEHHUSA

Mpumeuanne [Tod HANMEHOBAHWEM ,KATYWKA" MOHAMAETCS KaK COGCTBEHHO
KaTylwka C mMPOBO/OKOH, HAMOTAHHOA HA UMAMHADPUYECKOH MOBEPXHOCTH, TaK H CO-
NPpOTHBJEHUE B BHIE MJACTHHLI, JEHTH ¥ T. M., COTHYTHX Pa3nH4YHbIM 06pasom

44 | Mexcaynapoaubnit  HOpManb- Mepa 34eKTPOABHKYLIEH CHIIBI
Hblit anement BecToHa

I puMevyaunve, [Iaa KPaTKOCTH B TeX CJayuadX, KOrja He BO3HHKACT HERO-
pasymenud, MC)KD.yHapOB.HbIﬁ HOpMaJIbelﬁ anemedT BecToHa Ha3nisaertcs HODpMalb-
HbIM 3JEMEHTOM

45 Karywka HHAYKTHBHOCTH Mepa HHAYKTHBHOCTH C MOCTOSIHHBIM 3Hade-
HUEM
46 Bapunomerp Mepa MHAYKTHBHOCTH C MEpEMEHHbIM 3Haye-
HHEeM
47 H3mepute bHmfi  Konpenca- Mepa anekTpuuecko#f eMKOCTH
TOp
438 Jexagumii marasun conporn- Marasuu compoTuBIeHHH, COCTOAIYA H3
49 BJCHHH . OAHOH MAH HECKOJbKHMX AEKAd COIPOTHBACHHHA .
Pasnomepguu MarasHi co- MarasHH COnpoTHBAEGHHH, Kakaas CTyMeHb
npotueaeHni KOTOporo 06pa3oBaHa U3 HECKOJbKHX COMpPO-
THB/EHHH, UMEIOLWMX MeHee HEeCATH BhIBOA-
HbIX KOHLOB M NO3BOJSIOUMX H3MEHATb
BKJIOHAaEMOE CONPOTHBIEHHE uepe3 OJIHY €AH-
HHULY AAHHOHM CTymeHw NnyTeM Ra6opa OTAEAb-
HblX COMPOTHBIEHHH

23



n);. Tepmua Onpegenenne
50 IlltencenbHblit  Marasus co- Marasun conportuBienuf, y KOTOpOro
NPOTHBAEHHIA BKJIIOYEHHE OTAEAbHBIX COMPOTHBAEHHR npo-
H3BOAHTCA LITENCEAMH
51 Priyaxkuuléi  marasun conpo- llexaaunl# MarasuE COMPOTHBACHHH, y
THBJCHH KOTOPOro BKJIOYEHHE OTAENbHBIX COMPOTH-
BICHHH MPOH3BOLAHMTCA pbluaraMu
6) DdnexkTpouaMepuTreabHune npubopw
52 Becneperpy3ounnit  ammnep- Amnepmerp, He nMelown# o6jsacTh nepe-
meTp TPY3KH
83 3amMieHHwii amnepMeTp AMREDMETP INEPEMEHHOrO TOKa, TEpMHYE-
CKas M JHHAMHUYeCKas YCTOHYMBOCTb KOTO-
POro MOBHILIEHA NMPUMEHEHHEM CMEUHAABHOTO
. 3aIHTHOrO TPaHcopMaTopa
54 Hynesoit BoanTMETP BoabT™MeTp, 4yBCTBMTENBHOCTD KOTOPOro
npH HyJe WKaAbl ABASETCS MaKCHMaJbHOH H
KOTOpbIf NPERHA3HAYaEeTCs M YKas3aHHs OT-
CYTCTBHS HAaNpsXEHHs, a HE 1A €ro Huame-
peHHs
55 AMNAATYIHbIH BOJNBTMETP BoabTMeTp, KOTOpPHIA nokassiBaeT Han6oJb-
Hiee MFHOBEHHOE 3HaueHHe H3MepseMoro
HanpseHus
56 YeToipexkBajpaHTHHI ¢da3o- dasoMeTp, HMEOILHHA WKaay c yraoM B 360°
MeTp
57 OmmeTp IMpubop c HenocpeiacTBEHHbIM OTCYETOM
Ans H3MEDPEHHS COMPOTHBJEHHS
58 OmMeTp ¢ mnocJjieloBaTenb- OMMETp, ¥ KOTOPOro H3MEpseMOe COMpo-
HOM CXeMo# THBJEHHE BKJIOYAETCS MOCAENOBATENbHO C pa-
6oueit uenblo mpubopa .
59 OmmeTp C mapanjenbHoi cxe- OmMMeTp, ¥ KOTOPOro M3MEPSIEMOe COmpo-
Moii THBJEHHE BKJIOUaeTCs lapanienbHo ¢ pabo-
yeld nenbi0 mpubopa
60 OMMeTp no cxeme HeypaBHO- OMMeTp, ¥ KOTOpPOro H3MEpsAeMOE COMpo-
BELIEHHOro0 MOCTa THBJEHHE BKJIOYaeTCs B KauecTBe OJHOro
u3 naey Mocra BurcroHa, a oTcueT npoOHU3BO-
AUTCST MO mpH6OpY, BKAOYEHHOMY B AMAro-
HajJb MOCTa HJM B TO )K€ NJedYo, B KOTopoe
BK/OYEHO M3MEPSEMOE CONPOTHBJEHHE
61 OmMeTp mo cxeme Joromerpa OMMeTp, HMMeEULHA ABEe KaTyIKH, reoMe-
TPHYECKHE OCH KOTOPHIX HE COBNIAAIOT, NMPK-
YyeM TOK B OAHOH K3 HHX HE 3aBHCHT OT H3-
MEDPSEMOTO COMPOTHBAEHHs (B MNpPEAIoJoxKe-
H{M, YTO CONMPOTHBJEHHE HCTOYHHKA TOKa
pPaBHO HY/10), @ B APYro# 3aBHCHT OT H3Me-
pAEMOro CONPOTHUBJEHHA
62 OmmeTp no cxeme audepen- OMmeTp ¢ AByMst 0OMOTKAMM, OAHA M3 KO-

NHAJNBHOTO ranbBaHOMETPA

TOPHIX BKJIOYAETCA TOCAENOBaTENbHO C W3-
MepsieMblM COIIPOTHBJAEHHeM, a Apyras na-
panaenbHo eMy

MMpumeuanne k n. 52—62, [Teped HauMeHoBaHHEM TPHOOPOB AOMYCKAeTcs

NPHMEHEHHE NPHCTABOK: MHANHK, MHKPO, KUJA0, MEra HJAH WHBHIX INPHCTABOK METPH-
YECKHX €AWHNI

24
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63

64

65

66

67

68

69

70

71

72

73

74
75

JBycTOpOHHHHA CYETHHK

HanpaBjeuHslii CYETHHK

CyeTYHK H3NMIIKOB SHEPrRAE

CyeTYynK ¢ MAKCHMaJbHBIM
BaTTMETPOM

CHuxpoHockon

JloromeTp, Hanm u3IMepuTEsD
OTHOLWIEHHS TOKOB

Mpudop co ckpeweHHbIMA Ka-
TyWKamu

Monspusosannslit npuGop

®epponuHaMHYecKnii RpuGop

Avdepenunansiui npuGop

Hynesoit npucop

Crpenounwii raabsakomerp

3epKaJsibHbIA ranbBanoMeTp

CueTynk, CHaGWEHUBIH JBYMS CUETHHIMHK
MEeXaHH3MaMll, OAHH M3 KOTOPHIX Y4YHTbIBaeT
3HEPIrHI0, HAYILYIO B OAHOM HAanpaBJEHHH, &

' ApYyrO# — 3Hepruio, HAyuyio B o6paTHoM

HanpasJAeHHU

Cuetynk, cHabGKEHHBH OAHHM CYETHHIM Me-
XaHH3MOM, KOTOPHIf YYUTBIBAET 3HEPrHIO
MM MHYIO 3JIEKTPHUECKYIO BEAHUHMHY, KOraa
OHA WAET B OAHOM HAaNpaBJAEHHH, M 3aCTOMO-
pHBaeTcsl, KOTAa OHa MAET B OOPAaTHOM Ha-
NpaBJAEHHH

CueTyMk, YYHTBHIBAIOWIWA 3SHEPTHIO IHKOB
HarpyskH, T. €. PasHOCTb MEXAY 3/MeKTpHye-
CKOW 3Hepruei, norpeGicHHON NpH MOLL-
HOCTH, MNPEBHIIAIOMIEH HEKOTOPLIA YCTaHO-

‘BACHHBIH MpeAen, U 3JeKTPHYEeCKOH sHEPTHEH,

noTpe6neHHON MNpH 3TOM 3apaHee YCTaHO-
BAEHHOM npejelne

CyeTunk 21EKTPHYECKOH 3HEPLHH, CHa0-
XEHHBIH NpHCNOCO6GJEHHEM, NOKa3biBalOUIHM
M3aKCHMAaJbHYI0 MOILHOCTb M3 CPEAHHX MOLUI-
HOCTEH, COOTBETCTBYIOUIHX ONPEACHEHHBIM,
HanepeA YCTAHOBJIEHHLIM NPOMEXKYTKaM Bpe-
MEHH

[pn6op, nokaseiBatoUIUyl CHHXPOHNH3M ABYX
reHepaTopoB NEpPEMEHHOro TOKa, T. €. HpH-
60p, nokasviBatomuii 1160 cosnasenue, AM60
pPasHOCTh (a3 MexAy HanpsEeHMAMH HBYX
reHepaTopos

[Tpnbop, mokazauus KOTOPOro 3aBHCAT OT
OTHOUWIEHHS [IBYX CHJI TOKOB, IIPOXOIUSIUHX
no €ro ABYM paGouynM UensaM

JloromeTp, paMKH KOTOPOTO HMEIOT OAHY
o6UIYI0 OCb M XKECTKO CKPemJeHbl Mex Ay cO-
60off MOA HEKOTOPHIM YIrJAOM TakK, 4TO ABE
CTOPOHbI HX MEpeKpellHBaloTcs APYr C ApY-
roM

IMpu6op, OTKIOHEHIE MOABHKHOH YacTH
KOTOPOro MeHfeT CBOH 3HaK NPH H3MEHEHHH
3Haka H3MEpPSEMOU BEIMUHHDBI

[Mpu6op 3/.eKTPOIMHAMHUECKOH CHCTEMH,
B KOTOPOM (PEpPPOMArHWTHbLIN Majiepuan npH-
MEHEH C LeAbI0 3HAYMTENbHOTO YBEIHYEeHHS
Bpallalolero MomenTa npubopa |

[pu6op, nmoxasauus KOTOPOro 3aBNCAT OT
pPa3HoCTH CcuA  ABYX TOKOB, MOPOXOASUIMX
mo ero AByM pabouHMM penswm

[lpubop, npeanasHayeHHslii A48 yKa3aHus
OTCYTCTBHSl TOKa HJAM Kako#-aubo HHOH Be-
JWYMHBL B KaKoH-n1ndo uenn (manpumep, B
MOCTOBLIX CX€MaX — raJibBaHOMErp)

lasbBanoMeTp, yKasaTeap KOTOPOro Bbi-
NOJHEN B BHAE CTPENKH

I'anbBaHOMETP, y KOTOPOro OTKIOHEHHE
MOABHKHON 4acTH HabJIOAAETCA NPH MOMOMH
3epkana, K Hel NPUKPENNICHHOTO
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Hyaesoii ranbBanomeTtp

BuGpauHoHHbfi ranLBaHOMETP

CTpyHHBIA rajbBaHOMETP
BaaauctHyeckndi  raabBaHo-
mMeTp

Ocunanorpad

Unepuvonn®f ocuuanorpad
be3unepuHOHHBIA  OCUMANO-
rpag

Ocuunaockon

KaunzxoHorpag

daszoykasatenb (ykasareab
$as)

YpaBHoBelleHHbIH MOCT
HeypaBHoBemIeHHBI MOCT

[lotenunomerp

HeypaBHoBewleHHBLIA  NOTeH-
auometp

KomniercHu# noteHuHoMeTp
-, WHA QA8 H3MEPEHHs ABYX COCTAaBARIOILMX
3NEKTPOABHIKYLIEH CHJAbI (HanpsHKEHHS nepe-

[CanbBanomeTp, cayxawv#i [Af  yKasauus
OTCYTCTRHA TOKAa B ero pabouecH uenu

Hynesoit raspBanomerp nepeventoro toxa,
NOABHIKHAA YdCTb KOTOporo su6pHpyer mox
BJHSAHHEM NPOXO0AALIRTO TOKA OKCJO CBOEro
HYJAEBOTO MONOXKEHHS, TIPHYEV MEP'IOA KoJae-
G6anuag MOABMIHON YacTH ero 6JAH30K MaH
PaBEH MEPHOAY H3IMEPSEMOTO TOKa

[aubBaHOMETD, MOABHKHAA YACTh KOTOPOTO
BbINOJHEHA B BUAE HATAHYTOH CTPYHBI

[asbBaHoOMeTp, MOJBHKHAA YACTh KOTOPOTO
06a:1LA€T TaKuM nepuoaoM KonebGaHHs, KO-
TOPLIH N€NaeT €ro NpUroAHbIM AJs Gaanu-
CTHYECKNX H3MEepEeHuH

Camonuwywuét npu6op, cayxamui ans
3aNUCH MTHOBEHHBIX 3HaYEHHH 31EKTPHUECKHX
BEJWYHH NEPEMEHHOro 10Ka

Ocunancrpad, MOABHIKHAR YACTH KOTOPOTO
ABAAETCA BEIMCCTBEHHOH M NcatoMy o6aa-
AazT MHepuHeH

Ocuvanorpag, NOABHXHAS YaCThb KOTOPOTO
06pa3oBaHa NyukoM 3MEKTPOHOB H MO3TOMY
npakTHyeckn He (OGianaer mHepuMel

[prb6op, crnyxamuit A1a Ha6AIOAEHHST MTHO-
BEHHBIX 34ayeHHWH 3N1EeKTPUUECKHX ' BEJHUYHH
NEepEMEHHOTo TOKa

Camonuwyuie e npucnoco6.ierne, Cryxalee
Ans ortorpadnueckoit 3anucu ¢Huryp Jinx-
Tenbepra, RbI3biBAEMBIX ACHCTBHEM BOJH mepe-
HanpaxseHus

Npu6op, ykasuizaOUWH# MNOPAROK CAENO-
BaHWA (a3 MHOTO(A3HOH CETH

Mocr, nokasaine KOTOPOro Oonpenensercs
10 MNOJOXEHMIO €ero Iutencenel, pouiuaros
M T. M., 00yCHOBAEHHOMY OTCYTCTBHEM TOKa
B TanbBaHOMETPE HJH 11HOM HYyJIEBOM YKa3a-
Tene MOCTa

MocT, nokazaHHe KOTOPOTO OmpeAensercs
HEe TOAhKO MO MONOXEHWIO €ro wTencenew,
PHIYATOR W T. M., HO TAKXE H MO OTKJIOHEHHIO
ranbBaHOMETpa, BKIWYEHHOTO B OJHY H3
BETBE} MOCTa

Komnapupywownit npubop, nOCPencTBOM
KOTOPOro NPOH3BOMMTCA H3MEPEHHE 3NEKTPH-
YEeCKHX BEJAHYHH KOMMNEHCAUHOHHbIM METOAOM

KoMnapupympown# npu6op, cocrosmii us
NOTEHLHOMETPA, AAIOULILTO HEMONHOE YDPAaBHO-
BEIIEHHE M onpejlensioulero MepBbie 3HaKu
v3vepsieMolt BeaHUYHHBL, M npubopa C Heno-
CPEACTBCHHbIM ~ OTCYETOM, ONpelensiollero
NOC/AEHHE 3HAKK H3MepAeMON BeaHUHHbI

[MoTeHuNOMETP MEpPEMEHHOro TOKa, CIyXa-

MEHHOTO TOKa), ()asW KOTOPbIX OTAHUAKOTCA
Ha 90°
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B) BcnomMorateabnbe 4acTu npub6opos

BcnomoraTtebHblE YacTH Npu-
Gopa

LloGaBouHOe COMPOTHBJIEHHE

Jlo6aBouHbI KOHAEHCATOP

[ynTupytouuis KonjaeHcaTop

Hdeanteab HanpaKeHHs
Huaykrop

3ymmep

Jar4ynk

Wyut

WUHAMBHAYANbHBIA OYHT

KanuGpoBanHbe wyHTH

KomGuunpoBanHbiit wynt

HBoitnoit wyut
Tpoituoit wyur
Muoronpeaeabhuit wyst

Hupusuayanshoe
HOE conpoTusneHne

Ro6asoy-

Yactn aaexTpuyecko#t menu mpubopa, Ko-
TOpblE HE NPUHMMAIT HENOCPENCI BEHHOTO

y4acTHs B CO3JAHIH  BPALIAIOIErO HIH
NpOTHBONEHCTBYIOILErO MOMEHTA, HanpAMeEp
WyHTH, J06aBOYHHE CrOPOTHRAEHFS, pe-

aKTHBHLIE KaTywkH, N06aBOYHLIE KOHAEHCA-
TOPHl M T. M.

ConpoTusierdHe, KOoTOpoe BKJ/IOYaeTcs No-
C1EN0BATENbHO C UENbI0 Hanpsxenus npubopa
H CAYWHWT HMAM JAs PacCWiVDeHHs Npeleios
H3McpeHHs npH6opa, HAW AASL PETYAHMPOBKH
nprbopa

Kownencatop, BkiioyaeMolli nocaenoBatensb-
HO C 31eKTPOCTITHYESKHM BOAbTM TPOM M CTY-
Xalllh@ A yBENHYEHHS TMpENelNoB HaMepe-
HHSL NOCNENAHTO

Konaenzatnp, BxIovaeMblf napanaienbHo
¢ pafouelt uennko mpu6opa

Bcnmovorarenbnas uacTe, caywauiag Aas
MNOHH/KEHH HAMPAKEHHUS B TOUHO ONpPEAENEH-
HOE 4HCA0 Pa3 np“ WIMEPEHHH 3TOrO Hanps-
WEHHWR NOTCHUHOMETPOM

MaruuToanekTpuyeckHit reHepatop nepe-
MEHHOTO MJAH MyAbCHPYIOIIEr0 TOKA Maaoh
MOULHOCTH

DAeKTPOVATHHTHLH FeHepaTop Majo# Moul-
HOCTH 3BYKOBOH 4acTOTbl

IMpucnocobaenue, cayxaiee ans npeobpa-
30BiHUSA H3MepseMOH HealeKTPHUYECKOH Be-
AHYHHBI B 3EKTPMULCKYI0, KOTOPAs 3aTeM H3-
MEPAETCSH 3JEKTPOH3MEPUTENBHBIM NPHOOPOM

BcrioMoraTtensHas wacTe mpubopa, 3akdio-
yaouiasn B ccb6e ConpoTHBAEHHE, NMaPalienbHO
KOTOPOMY BKJIOYaeTcs Henb Toka npubopa

Lyut, KOTOpuLH NPHrOAEH TOABKO JUIA
OHOTO ompele’acHHOTo npubopa

IyHuTbl, mpegHa3HayeHHble AJS NOOLIX U3-
MepuTeaeli, KOTOpble PacCYHTaHbl Ha BnoJHE
onpejeneHHble CTaHRaPTH30BAHHbIE HOMHHANb-
Hble NaAeHWs HanpsHKeHUs, W HMEKollHE OLHO
M TO € CONPOTHBJACHHE M OAHOTO H TOrO
e mpeiena v3MepeHHH

LyuT, KOTOPbLIH NpUrOJEH AAs HECKOJIbKHX
npenenos uaMepeHH#h. KoMOUHHPOBaHHBIH
WYHT MOXET OblTh KaK HWHIMBHAYaNbHLIM,
TaK 1l KaAHOPOBAHHBIM

KomGuniipoBanapli WyHT AAs ABYX Opeje-
0B H3MepeHHi )

KoM6uHupoBanHbIl WYHT AN TPex mpepe-
J0B HM3MEPEHHH

Kom6uuupoBanuelf WYyHT AJA HECKOABKHX
(6oablwe Tpex) npeseaos H3MepeHHH

Hob6asounoe conpoTHBieHHE, KOTOPOE MPH-
TOAHO TOJALKO AJA JaHHOTO npH6opa
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n‘;ﬁ. TepMuH Onpexeachue
!
107 KaanGposannoe pno6aBoyHoe ' Jlo6aBOYHOE CONMPOTHBAEHHE, NpPeAHa3HA-
conpoTuBJeHHe yeHHOe Aas J06bIX H3MepHTened, kofopnie
PaCCUMTAHW Ha BMOJHE ONpeAeJeHHble CTaH-
NapTH30BaHHbie HOMHHaJbHbie CHJAb TOKa, H
HMEIOUIEE OAHO M TO XK€ CONPOTHBACHHE AJS
OJHOTO ¥ TOrO e npelena W3MepeRn#
108 Mepenocuoe noGasoyHoe co- OtpenbHOe R06aBOYHOE CONMPOTHBAEHHE,
NpoTHBJAEHHE HE WMElee npHcnocobaeHus ANA HeCTKOro
KpEenJaeHHs €ero
109 CrauuonapHoe  J06aBouyHOe OtneasHoe 106aBOYHOE CONPOTHBIAEHHE,
COnpoTHBIEHHE HMellee npUcnocobaeHHe AJs  KECTKOTO
: Kpen/eHns ero
110 Kom6uuupoBanuoe 06aBod- [o6aBoyHoe CONPOTHBIEHHE,  KOTOpoOe
HOE CONpOTHBJEHHE HMEET HECKOJbKO BBIBOAOB H MOTOMY RaeT
BO3MOMHOCTb HMETb HECKOJbKO TNpPERESOB
n3MepeHnil. OHO MOXeT 6bITh KaK HHAHBH-
: AyanbHbIM, TAK M KaJHOPOBAaHHHIM
111 OtkpuiToe Jo06aBoYHOE CO- OraenbHoe A06aBOYHOE COMPOTHBIAEHHE, He
HPOTHBJEHHE HMelLee Koxyxa
112 3akpbiToe 100aBOYHOE CO- OraeabHoe J106aBOMHOE COMPOTHBJCHHE,
NpPOTHBJIEHHE HMEIUlEE KOXKYX, 3allHIAI0WMKA ero or rpy-
6bIX MEXaHHYeCKHX BO3AeHCTBHH
113 BuyTpennee J06aBouHoe co- Jlo6aBoyHo€ CONPOTHBIAEHHE, NOMELUEHHOE
NpPOTHBACHHE BHYTpPHM Kopnyca npu0opa uau NpHKpenje-
HOE€ CHapyxu Kxopnyca Gpu6opa TakHM oopa-
30M, YTO OHO BMECTE CO CBOMM 3aMIMTHHIM
NOKPhITHEM HE BLIXOAHT 3a rabapHThl LOKOJS
npubopa
114 HapyxHoe po6aBouHoe co- | /[lo6aBouHoe cOmpoOTHBIAEHHE, NPHKPEMJEH-
NpoTHBICHHE HOe CHapyXH Kopmyca npub6gpa H BbiXOAf-
mee 3a ero rabapur
115 OtaeabHoe Rn06GaBouHOE CO- Jlo6aBouHoe COMpPOTHBAEHHE, NoMeleHHOoe
NPOTHBAEHUE BHe npubopa H He NpHKpenjieHHoe K ero
Kopnycy
116 TepmonpeoGpasoBaTte/ib IIpucnocobnenne, 3akaloualoliee B cebe
ONHYy MJH HECKOABKO TepMmonap, npejiHa3Ha-
ueHHoe JJas npeobpa3oBauus H3MEpPsSEMOro
NEPEMEHHOro TOKAa B NOCTOSIHHBIA TOK, Mo-
JyyaevH i BCA€ACTBHE HAarpesa MeCT COEAH-
HEHH}i Tepmonap

NNpumeuaunne. JlaHHoe onpefeneHHe OTHOCHTCS K .TepMonpeo6pa3oBaTensM
KaK WMEKILUM CIeuHaabHblH MNOoAOrpeBaTenb LA HarpeBa TEPMOKOHTAKTOB, TaK H
HE MMEIoWHM TaKoBOTO

117 Tepmoanement Tepmonpeo6pasoBatesb, HMEOIHA OBHY
TepMonapy

118 Bo3ayuHblii TepMO3NEMEHT Tepmoanement, TepMonapa KOTOpOro Ha-
XOAHTC B BO3LYyXe

119 BakyyMHHil TepMo3NEeMENT TepMosaement, TepMomniapa KOTOpPOro Haxo-
JLUTCA B COCYAe, H3 KOTOPOT O BblKa4aH BO3AYX
120 Cyxoi BhpsAMHTEND BunpsiMmuteap, OCHOBAHHBIA Ha MNpHMEHE-
HHH TOJbKO TBEPABIX Marepuanos, 06aagaio-
IIHX MOHHOH MJAH 31EKTPOHHOR MNPOBOAM-
MOCTBIO
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MeHO3aKHACHBIH BHINPAMHTE ML

r) letaan n3Mme

TopMo3HOH' MarHAT CHETuHKa

Bpawawowui 3/1EMEHT CcyeT-
yHKa HJH BaTTMeTpa

Bu6patop

Netas uau wnedd
Maeyo mocTa Burcrona
JlvaroHaabr ™mocT2 BuTtcrouwa

CTyneHb MarasHHa CcONpoOTH-
GJCHHM

Jlekafa conpoTusJeHuM

3axumsl npuGopa

ToKOBHE SaXuMbl Y WYHTA
WIH Y KATYWKH CONPOTHBAEHHA

Motenunanphbie 3a)amMbl y

WYHTa MW Y KaTymKH COMpo-
THB/IEHUR

H3onsuuonnan xonogka

Cyxoit BLIIpsIMHTENb, B KOTOPOM BHMIPAM-
JIEHHE NPOHCXOAMT B NEPEXOAHOM CN0E MEXKAY
Menbio H 06pa3oBaHHON Ha HEH 3aKHCbIO MENH

pPHTEAbHBHX NpHOGOpPOBRB

IMocrosinHbI# MarHuT, yvacrsymouwi B co-
3AaHWH TOPMOS3SILIEr0 MOMEHTa CYeTYHKa

CoBOKYNHOCTb HENOABHKHBIX uYacTeH, yua-
CTBYIOUIMX B CO3llaHHM BPAMIAIOLISTO MOMEH-
Ta MOABWXHOH Yacth y npubopa ¢ OA&HOMH
nocjAeA0BaTENbHOH UEMNbI0 AN CcOCTaBasiolle !
3TOTO MOMeHTa V npubopa C HECKOJbKHMH
NOCNeA0BATENbHLIMH LEMAMH

W3sMeputeas ocumanorpada wau subpauu-
OHHOTO TalbBAHOMETPA

MMoaswxkHan yacTe BUOpaTOopa MarHHTO3JEK-
TPHYECKOH, (EeppOAMHAMWYECCKON HAM 3J6K-
TPOAWHAMHYECKOH CHCTEMbLI

Jlio6oe H3 yeTbipex CONMPOTHBIEHHH, COEAH-
HEHHMIX B CXeMY, 006pasviollyl0 3aMKHYTHIH
4eTbIPeXyroJbHUK MocTa BurcTona

Jliobas ¥3 ABYX ueneH, COEANHANLIMX ABA
NPOTHBOJEXKSGWIMX Yria YeThipexyronbHHKa,
06pa3oBaHHOTO nueyamH Mocrta Burcrona -

Habop conpotusaenuii ¢ aeBsTbI0 M MecHee
BLIBOAHLIMH KOHLUAMH, NO3BOJAKIINMH H3Me-
HAATb BKJIOY4€MO€e COMPOTHBACHHE Yepe3 OAHH
OM, Yepe3 JEeCATHYHbLIE AO0JAM OMa HAH uepe3
HeCSITHKPATHbIE 3HAUEHHA OMa :

Habop conporuBaenuii ¢ necatbio BHIBOA-
HBIMH KOHUAMH, TO03BOJSAKIWHMH U3MEHATh
BKJIIOYaEMOE COMPOTHBJCHHE Yepe3 OAHH OM,
4yepe3 AecaTHYHHIE N0AH OMa MAN yepe3 Ae-
CATHKPATHBIE 3HAYEHHS OMA HEMpPEephiBHBIM
nepexoAoM OT OJHOrO KOHTaKTa K cocelHeMmy

Metaannyeckve uacTH, MOMELLEHHbIE CHA-
PYXH Kopnyca npuabopa, KOTOpPHE COEHHHE-
Hb! 3/JEKTPHYECKII JAMO60 C paboUMMH LELSMH
npubopa, nubo c ero KOpnycoM H KOTOpbi€
NpelHa3HayeHb! Ans NPHCOESIUHEHHS BHELIHHX
NpOBOAOB

3axcumMbl, 4epes KOTOpPhHie MOJBORHMTCA TOK,
NpOXOAAWHH Yepes WYHT MAM KaTylwKY co-
NMPOTHBJEHHUS

JaXUMBI, K KOTOPbIM MPHUKJOYAETCS M3Me-
DHTENR WAH [OTEHUHOMETD AAS H3MEpeHus
nanenvs HanpsXKeHHs Ha WYHTE MAW KaTyll-
Ke COMPOTHBISHHUSA

Ietanp W3 H30IMDYIOLETO MaTepraia ¢
METanNHYeCKHMH OykcaMu B HeH, HMEIOLIHMH
pe3s6y BHYTPH MO1 TOKOBEAYUIHE CTEPXHH
HIH BHHTbI, KOTOpas CAYXHT AJNR H30JHPOBA-
HHUs OT Kopnyca npu6opa yacTel, NORABOAALLHX
TOK OT CETH K M3MEpAIOLIEMY MEXaHU3MY
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3axumHan xopoOxa

MarHnTHRM 9KpaH

DNeKTPOCTATHYECKHIT BKpaH

Pamka

Kapkac

Bbeckapkacnas -pamka
MonlocHBE HAKOHEYHUKH

NMonBecka

Moasoaka

OctoB n06aBOYHOro compo-
THBJIEHHUS

O6moTka n06aBOYHOrO co-
NpOTHBJIEHHs
CrepxeHb TOKOBeAyHi

Bykca TokoBeaymas

byxca wusoanpyomas

Kanndposannune nposoaa

Yacts cuetynka, B KOTOPOH novewweHs
ero 3aX(HMbl W KOTOpas CHAOKEHA KpbiwKoh,
3.UL' IMAI0MEH MX OT JOCT)Na M3BHE

Detaas #3 GeppoOMarHITHOrO MaTepuana,
OXBiTLIBAOWAA NO BO3MOXHOCTH CO BCeX
CTOPOH H3MepAWHA MeXanusM M CayXawas
Aasl 34WMTL €ro OT BO3ACHCTBHMSA BHELIHUX
MarHHUTHLIX ToacH

lleTanb M3 mMeTanna, 0XBAaTHIBAKWINASA 10 BO3-
MOJKHOCTH (O BCEX CTOPOIl H3MEPSIOWHUA MeXa-
HH3M H CAYXKallas BJas 33Tl €10 OT BO3AedH-
CTBMSl BHELWHHX 3JEKTPCCTATHYECKHX TNO.ef

[MonByKHAA KATYLIKA M3MEPAIOUIETO MeXa-
H¥3Ma nprbopa

Netasb, Ha KOTOpylo HamMOTaHa oOGMOTKA
pavikH

Pa 1xa, He nmeloulast Kapxaca

Hetann 13 xene3a, KOTOPbIE COENHHAOTCE
C KOHUAMH NMOCTOSIHHOTO MaruuTa HaM 3JeK-
TPOMAarHMia M CAyXaT COBMECTHO C Cepaey-
HHKGCM (Mau 6e3 Hero) A4 CO3AdHMA HEOG6-
AOAMMOTO pacnpeAefeHHss MarHu1HOro noTo-
Ka B BO31YLIHOM 3330P€ MAarHUTHOH CHCTEMbI

Hute, Ha KoTOpO# noABELEHd NOABHXHAs
yacTb npubGopa, co3nai0INas BCALACTRHE yOpy-
rHX HanpaKEHHWH CBoero MaTeépuHana npo-
THROJEHCTBYIOIIHY MOMEHT

Mertaaaryeckas HHTb, cryxallas Aasd NOA-
BOAa TOKa K MOABHXHOW wactu npubopa, HO
He ANA CO31aHHA NMPOTHBOAEHCTBYIOLIETO MO-
MeHTa

Kom6uHauusa KOHCTPYKTHBHBIX Ae€TaneH, Ha
KOTOpbIX HaxoAMTCA 06MOTKa A06aBOYHOTO
COMPOTHBIEHHS

IpoBonnuk, KoTopnit ob6pasyer pabouyiwo
uenb 106aBOYHOrO CONpPOTHBACHHSA

[MTpoBoaHHK LHAHHAPHUECKOH GODPMBI C BHH-
TOROM Hape3Kol Ha 0060WX KOHHNAX, CAyKa-
WMl Aas NOABOHA TokKa K pabouedl uenu
nprn6opa

Mertaanuueckasi neTanp, HMEOWAs LHIWH-
IPHYECKOE OTBEPCTHE C BWHTOBOH Hape3koi
(napesnas 6ykca) HAH TAaflKOe OTBepCTHE €
GOKCBLIMH 3aXHMHBIMH BHHTaMH (30)K1WMHag
6yKCa), CKOHCTPYWPOBaHHAst TakHUM 06pa3oM,
4To6bl obecneyrBaTh €€ OT NPOBOPAUMBAHNAR
np1 33BHHYMBAHWM B HEE TOKOBEAYIUETO
CTEPXKHS

O6ecncuendas OT NPOBOPavYuWBaHHMA COBO-
KYMHOCTb ACTajeH M3 M30AMPYIOWIETO MaTe-
pluana, cayxauas 1A H30OAHUHH TOKOBeAY-
LEro CTEPXHA OT METaAJHUYECKOTO . OCHOBA-
Hhel, CKBO3b KOTOPOE OH MPOXOAMT

[TpoBoaa, cayxaimue AN COEAWHEHHS H3-
MepHTEeas C WYHTOM HWAH TEPMO3TEMEHTOM K
MMElolLHe YCTaHOBAEHHOE CONPOTHBACHHE



Caasa I
KIACCIHODIRAIIT SJAERTPOH SMEPHTEJBHLIX IIPHB()I’OB

§ 8. KIACCL@URAINA JJERTIOLSMEPUTFIBIBIX IPUBOPOB
HO PA3JHYHBIM HPHSHARAM

Cornacso OCT 8005, 7656 u 40008 32/4eKTPpOH3MEPHTEJbHHE
npuoopbl KAacCHHUKPY I0TCA:

1) no poay u3MepsemMOH BeJHYHHLI (ta6n. 5);

92) no poay Toka (1aba. 6);

3) mo cTeneHu TounocTH (raba. 7);

4) N0 NPUHUMNY AEHCTBUA B 3aBHCMMOCTH OT cucTeMBb! (Taba. 8);

5) no cnocoby moJay4yenud orcrueTa (1aba. 9);

6) no xapaxktepy npuuvetenus (taéa. 10);

7) no cnoco6y MouTHpPoBaH4HA (Taba. 11);

8) no ¢opme mxaawl (1a64. 12);

9) no ¢opme BHpe3a B KOXyXe A wxaasl (Taba. 13);

10) no cnocoby 3awuTel Koprnycom (taba. 14);

11) no cnocofy 3auiThl OT BHEIHHHX MArHH1HBIX HJIH 3JEKTPO-
cTaTrueckux noaeit (raba. 15);

12) no BBLIHOCAMBOCTH B OTHOWeHWH neperpysok (tab.. 16);

13) mO NpPpUrOoAHOCTH K MNPHMEHEHHIO NPHU PAa3JHUHLIX TeMmiepa-
TYpPHBIX YCJAOBHSX (Ta6a. 17);

14) no rabapuTHuiM pasmepam (tabu. 18),

Tab6anua &
Kaaceupukranua mo poay mamepAewoli BeqHMYMHEL
H3mepsgemas Beauunsa Haﬁgigg;a‘mle OnpezeneHue
I
Cuna Ttoka Awvnepmerp [Tpubop € HENMOCPEACTBEHHBIM OT-
CYETOM AJS H3MEPEHWS] CHABI TOKA
Hanpaxenue (anek-| Boabtmerp [MpuGop ¢ HeNnocpepcTBEHIbLIM OT-
TPOMBIAKY AT CHAB) CyeToM AN M3MEpeHWs HanpsKeHus
daexTpivcckoe co-| a) Ommerp a) Mpn6op ¢ HenoCpeACTBEHHbIM OT-
NPOTHBJAEHHE CYETOM AAS M3MEPtHHS CONPUTHBACHHH

6) Moct aas mn3-| 6) lputop ¢ HaBoaKkOH, cocrofwmi
MepeHHsa CONpoTH- (U3 Habopa COOTBETCTBEHHO BKJIOYEH-
BAEHHS HbIX CONPOTHBAEHHH H NO3BOJRIOIMH
HYJCBbIM METOAOM H3MEPHTb CONPOTH-
BaelHe

MocT xapakTepH3yeTcA HajlHYHEM
ABYX Napanje/bHblX NO OTHOLWEHHIO K-
NUTaOUIEMY HCTOYHMKY TOKAa BCTBEH,.
COCTORWIMX Kaxaas H3 psAAa nocaeno-
BATEJblIO HJIH NapasicibHO BKAIOYEH-
HbIX CONMPOTHBAEHHH, M  HanHuneMm
TPETbe# BETBH, COCAMHAIOWSH OARY
i Gosee NpPOMEXYTOYUHbBIX  TOYEK
KaNO0W M3 YKa3aHHbIX Bbille [ABYX
BeTBEH M COAcpXKalleH# HyaeBo# npH-
! 60p, yKasblBaoW i PaBHOBECHE MOCTZ,
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HaumenoBanue

Onpeaeaenne

Vlamepnemau BeNHYHHL npnﬁopa

Moinuocts 3aeKTpH- | BartrtMerp [1pu6op c HenmocpeACTBEHHBIM OTCYe-
4ecKOro TOKa TOM AJSl W3MEPEHHs MOLLHOCTH

aexTpuueckas sHep- | CueTynx  aack-[ Wurerpmpyrownit npubop, cayxa-

THA

Koanuectso  anex-
TpUYECTBA
Yacrota  mepemeH-
#OTO TOKa

Yron casura ¢as

UupykTHBHOCTD

JiekTpHueckas
KOCTb
MarautHbifi moTok

eM-

HanpssxenHocTs Mar-
HHTHOTO TOAS

KoapuntnsHas cuaa
BenvuuHa B 3aBHCH-

MOCTHY OT Pafly MPOBKH
mwxaaw HabaonateneM

Tpnqecxoﬂ 3HEepruu

a) Kynonowmerp
6) BoabTameTp

Fepumetp (yacro-
TOMEp)

dazomerp

Fenpumerp

Papanomerp
datokcMeTp
(MakcBeOMeTp)
dpcreamerp

Kogpuumerp

FanbBanoMeTp

WHH 1aA W3MEPEHHA KOAHYECTB2 2J€KT-
pHYECTBA, 3NEKTPHUECKOH SHEPTHU HAHM
ADYTrMX 9JNEKTPHYECKHX BEAHYMH, B
KOTOpbI€ OJHMM M3 MHOXHTeAeH BXO-
AUT BpeMs”

a) Ipubop c HemocpeacTBEHHLIM OT-
CYETOM AN H3MEPEHHs KOJAHYeCTBa
3/IeKTPHUYECTBa

6) [Npubop nns maMepeHrs Koanue-
CTBa 9NEKTPHYECTBA MO MacCe BbIAEAHB-
werocs Ha KaTOAE BellecTsBa

[Tpu6op C HENOCPEACTBEHHLIM OT-
CYETOM M M3MEPEHHS YaCTOThI

Tpn6op c HenoCpeACTBEHHBIM OT-
CYETOM AJIl M3MEPEHMS yTJa CABMra
a3

[Mpu6op ¢ HEMOCPENCTBEHHBIM OT-
CYETOM AJNISI HBMEPEHNsI HHAYKTHBHOCTH

[Mpu6op c HeMOCPEACTBCHHBIM OT-
CYETOM AJSl U3MEDEHHS E€MKOCTH

TTpn6op ¢ HenocCpeuCTBEHHHM OT-
CYeToM JAAS u3MepeHHs MarHHTHOTO
noToKa

TMpubop ¢ HENOCPEACTBEHHHM OT-
CYeTOM AJS M3MEDPEHHS HampsKEHHOCTH
MATHHTHOrO N0Js

INpuGop AN M3MEPEHHSi KOSPLUTHB-
HOH cuabl (PEeppOMAarHHTHBIX MarepHa-
70B

IMpu6op ¢ HeNmOCPeACTBEHHHIM OT-
CYeToM, HMelowyH GoabWYIO YYyBCTBH-
TeNbHOCTb, IKaJa KOTOPOro TpaiyH-
pyeTtcs camuM Hab.alopatenem

Ta6bnuua 6

Raacen{nranusa mo pogy Toka

Poa Toka

HaumenoBaHue
npubopa

OnpefeneHne

[TocTosHuBI
[Nepemenunii

Toku o6oux poaor

32

I'lpn'6op nocTosiH-

HOTO TOKa
lipuGop  nepe-
MCHHOTO TOKa
{Tpubop nocro-
SHHOTFO W MepeMeH-
HOTO TOKA

[Mpu6op, NPHTOAHBIA K NPHMEHEHHIO
TOABKO AJS TMOCTOAHHOTO TOKA

[Mpn6op, NPHTOAHBIK K NPHMEHEHHIO
TOJMLKO A/ NMEPEMEHHOTO TOKa

[Mpu6op, NpHTroAHbIH KaK AaAs M0O-
CTOSIHHOTO, TakK MK aJaqa nepemMeHtHoro
TOKa .



Tabanuyga 7

Kaaceupusamun N0 CTeHeHH TOYHOCTH

Knace
npuGopa

Onpenenerite ¥ NOSCHeHHe

| ——ter—e s e

Nt O O
IO ni

METpH, BOJNLTMETPal

OTkIOHSHHE TNO0Ka3aHua nprHbopa OT ACHCTBHTEALHOTO 3HaYeHMA
H3MeDAEMOH BeAMuHHbl, PABHOE Pa3HOCTH MEXJIY NOKa3aHUueM H Ael-
CTBUTEJNbHBIM 3HAUEHNEM .

Kaxaeifi K1acc npu6opOB XapaKTepU3yeTca HaMGOAbIIEH AONyCTH-
MOl MpHBEREHHON IMOrpelIHoCTbio, BEAHYHHA KOTOPOH paBHA HoMepy
gnacca. Ecan npu6op He YROBAETBOpPAET KJaaccy 2,5, OH CYHTAeTCH
BHEKJAaCCHbIM. JIaHHas KJacCH(HKAUMA PACTPOCTPAHAETCH Ha aMmep-
1 BATTMETPbl MarHHTOSJEKTPHMYECKOI,
MATHHTHOM, 3JAEKTPOAHHAMHUCCKON M HHIVKLKOMHOH CHCTeM

3,1€KTPO-

Tadauuya 8

BEaaceansanus mo upmannay TeHersus B 3aBHCHMOCTIH OT CHCTEMEI

Cucrema

HanmenosaHite
npr6opa

Onpenenenne

Marus#ToanekTpu-
YecKast

DrekTpOMardTHasn

OneKTPOAMBAMY ge-

€Kag

Wuryxumonnasn

8—755

MaruuToanexTpH-
qecKni

DaSKTPOMATHHT-
HBIf

DASKTPOAHHAMH-
qyeeknit

UuaykuyioHg i

Cicrema, BpallAOMIMA MOMEHT KO-
Topofl co3faerca Onarofapsi B3aHMG-
ACHCTBHIO MEXAY MOJEM MOCTOSHHOIG
MaCHUTAa H OLHHM HJH HECKOAbKHMH
MPOBOAHHKAMH C TOKOM

Cictema, BpPAAKIIHA MOMEHT KO-
Topo#t co3paercss Gnaroidps B3alMo-
ZEACTBHIO MEWAY OAHOH MIH HECKOAb-
KHMH KaTyLUKaMP[ C TOKOM H oaxok
HAH HCCKOJNBKHMH YaCTaMH H3 MATKOTG
cpeppo.\fammﬂoro MaTepHana

Crcrena, XapakTepH3yIOWasncs MpH-
MeHeHHEeM HEeCKOAbKHX KaTyleK, ONHH
Y3 KOTOPHIX YKPEeNnaeHui HENoABHKHO,
a IpyrHe OTKJOHSIOTCA MOA AcHCTBHEM
TOKOB, MPOXOAIULHX N0 HEMOABHKHBIM
11 MOABMIKHBIM KAaTYWIKaM, MPHYEM TOK
B MOABHXHbIE KATVIUKH NORAETCS de-
Pe3 NMPOBOAHUKH

CrcreMa, XapaKTepU3yIOMascs [PH-
MEHEHHEM HECKONbKHMX HEMOABHKHBIX
KaTyuleK, NHTaeMbIX NEePeMEeHHBLIM TO-
KOM M CO3AAI0WMX Bpawaoueecs, 6e--
Tyliee HJIM MNEePEMEHHOE MATHHTHO®
none, KOTOpPOE HHAYKTHPYET TOKH B
NOZBMXKHOH 4YaCTH MSMEPHTENs H BH-
3HBAET ee ABHKEHHE

33



rlapmeHoBale

CucteMa npu6opa Onpeaeenue
Tenaosan TenaoBo# CHcTeMa, XapaKTepH3Yiomascs TeM,
YTO OTKJOHEHME NOJBHXHOK yYacTh
W3MEPUTENR BHI3bIBACTCA MAM YARJIHHE
HUEM HAH H3MeHeHHeM (opMbl  ua.
o6bemMa Teia, HALPEBAEMOrO H3MEps:
MbIM TOKOM
TepmozaexTpinuye- Tepmoanextpu- Cucrema, xapaxkTepusylowasica mnpH-
cKas YcCUni MeHelHeM OAHOR MaM HECKOJAbKIX

JeTexTophas

ek TpOHHas

Dor03eKT pHUECKaS

DaeKTpoCcTaTHYECKAS

DAEKTPONHTHYECKAss

34

Nerexropubit

SneKTpOHHbIR

$or02ASKTPHUE-
CHB

DnexTpocrarnie-

cuni

D1eKTPONUTHYe-
(1§

TepMoIlap, AAIOUMX NMOA BIHUSHHUEM Ten-
713, BBIAEJSEMOTO HM3MEPAEMbIM TOKOM,
MOCTOAHHbIA TOK B HM3MEpPHTEAb MarHi-
TO3EKTPHUSCKON CHCTEMBI, LIKana KO-
TOPOTO TPAAYHPOBAHA HAa M3MEPIIAYIO
BEJAUYHHY NEPEMEHHOrO TOKi

Cucrema, XapaKTEpH3yOWasnca Mpu-
MEHEHHEM OJHOro HAH HECKONbKHX
KOHTAKTHBIX BBIPAMUTENEH W H3Mepll-
TEeAs] MarHHTOJEKTPHUYECKON CHCTEMBI,
COGAHHEHHBIX B CXEMY, MO3BOJNAIOINYIO
NMPOHZBOAHTD ¥3MEPEHHA SJEKTpHYe-
CKHX BEJIHYHH MEPEMEHHOTO TOKa €O
wKajlolt B3Mepurens, rpafiyHpoBakBOi
Ha N3MEPSCMYI0 BEIMYHHY nepeMeir-
JiOro TOKa .

CucreMa, XapakTePH3YIOIAACa npi-
MEHEHHEM IaA NEAEH M3MEDEBHA Njpu-
11€CCOB H3JMYYECHHS 3/EKTPOHOB, APOhC-
XORAUMX B 3/JCKTPOHHBLIX TpyOGKax

CucreMa, XapaxTepusyriuasca npu-
MEHEHHEM OFHOTO HIH HECKOMBKHX
$HOTO3/EMEHTOB H H3MEPUTE N MATHUTO-
NEKTPHYECKON CHETEMB, COEAHHEHHLIX
B CXEMYy, NO3BONAIONIYI0O MPOH3BOALTE
H3MEPEHNUE AEKTPHUECKHX BEAHYHH

CiicTeMa, XapakTepHaymoluascs Inpi-
MCHEHEEM HECKONbKHX MNpPOBOAHNMKOB
4 ONHOrO HJM HECKOJbKHX RH3ACKTPH-
KOB, 06pasyoIHX KOH/IEHCATOP, B KO-
TOPOM TMNOX BAHAHHEM 3NEKTPHUECKHX
CHJI MOABINKHBIE IIPOBOAHHKH HAM RH-
3NEKTPHKH MEPEMEIIAIOTCA OTHOCHTEN -
HO HETMONBHXHHX IFPOBOJHHKOB H TCM
BbI3LIBAIOT  OTK/JOUEHHE NOABHKHOH
YaCTH H3MepHTeas

CucreMa, XapaKTepuaylowanaca MnpH-
MEHEHNWEM 3/JEKTPOJNTa, MO KOTOPOMY
NPOXOAKT BECb TOK, HAYHMIMH B LEDH,
B KOTODYIO BKJIOUEH uaHHLIR rpubop,
HAH TOYHO OnpeAeNeHHas YacTh €ro
H KOTOPAas MO3BOJSET U3MEPHTh 2AEK-
PHUECKYI0 BEIHYHHY TNO KGJAHYECTBY
BHIACNNBLIETOCH H3 3JNEKTPOANTA BC-
mueCTBA



CHcTema

HaumeHoBaHne
npubopa

OnpeneaeHue

Bu6pauuonnas

pubops cOmpoTH-
BACHHSA

Bubpaunonsniit

a) Mocr

6) [Morenunomerp

Cucrema, XapaKkTepHaylouianca NpH-
MEHEHHEM DSAA3 HACTPOEHHHX MAACTH-
HOK, MMEWOIIHX pa3Hbld IHepHoR CoG6-
CTBEHHHIX KONEOaHHH M NO3BOJAAIOWIUX
NpO#3BOAUTL M3MEPEHHE YACTOTH 6.a-
rofapsi pe3oHaHcy  koJjebaiomeica
NJaCTHHKH C H3MepseMol yacToTo#

a) IMpn6op ¢ HaBOAKOH, cocTosmnu#
H3 Habopa COOTBETCTBEHHO BKJIOYESH-
HbIX CONPOTHBAEHHH, EMKOCTEH HaH
VHIYKTUBHOCTEH M MO3BOASIOIUA HY-
NE€BLIM METOJOM H3MEDHTb CONMpOTH-
BJAEHHE, EMKOCTb, HHAYXTHBHOCTb MJH
BEJVYHHY, XapaKTEPH3yeMylo coueTa-
HHEM MOCAEAHHX (Yyron moTeph M Ap.)

Mocr xapakTepusyercsi HajdHuneM
ABYX napalljesibHblX 0O OTHOIIEHHIO K
€ro HCTOYHHMKY TOKAa BETBEH, Kaxupas
¥3 KOTOPbLIX COCTONT H3 PAJd NOCAEA0Ba-
TENbHO HJH NapaijfelibHO BKJIIOYEHHBIX
CONPOTUBJIEHHH, €MKOCTEH MIH HHAYK-
THBHOCTEH (B TOM uUHCHAE H H3MepaeMoh
BEJMUHHbI), W NAJHYHEM TPETbEe BeTBH,
coennnsolle oAHy Ham 6osee mpo-
MEXYTOUHLIX TOYEK KaXAOH M3 yka-
SaHHBIX Bbillle HBYX BETBEH H COHAep-
walmeH Hyneso# npubop, YykasbBaw-
wHH# paBHOBECHE MOCTa

6) Komnapupynomut npubop, uo-
CPEACTBOM KOTOPOTrO IPOH3BOJHICH
H3MEPEHHE 3JJEKTPHUECKHX BEIKuHH
KOMNEHCALHOHHBIM METOAOM

Tabannas 9

Kaaccapnranua mo cmocofy moayyemma OTCTIETa

Cnoco6 noayueHus
oTcyeTa

HanmeHnosaHie
npu6opa

Onpegnenexue

Henocpeacrsesnbiit
OTCYET

33

[Tpn6op ¢ Heno-
CPEeNCTBEHHbIM OT-
CueToM

Wavepurenshuiit mpr6op, KOTOpLIA,
6ynyun mpuBeAeH B AeHCTBYylollee Co-
CTOfIHME, JAeT MOKa3aHHs, HEeMoCpeA-
CTBEHHO OTCYHTHIBAEMblE MO LIKaje,
CYETHOMY MEXaHH3MYy HIH APYTHM OT-
CYETHbIM NPHCNOCOOAEHUAM, 63 BCAKHX
OCOOHX MaHHNYJAaUHR ¢ APHOOPOM
HAM €T0 YaCTAMH

NpuMepn: uudepbraTinie Becw),
TEPMOMETP, INEKTPHUECKHA CUETYHH

35



Cnoco6 noayuexus HaumeHoraume
onqer); npu6opa Onpenesenue
Camo3sanuce CaMonuwyuiHi HUsmepurenvunit npu?op, KOTOpbI#,
npu6op 6yAyuH npuBefeH B JEHCTByIOWEE CO-

C uapoako#

[pubop c nason-
Ko

CTOSIAWe, ABTOMATHYECKH 3aMHCbIBaer
CBOM MOKa3aHH# Ha JABHXKYIIEHCH nen-
Te, UMAHHAPE HJH RHCKE

Mpuwmepn: Gaporpagp, HHAUKATOP
JlaBJ€HHd, caMOMUIUyIui MaHOMETp

Usmepnrenbun i npu6op, KOTOpPHIf,
6yAYyYH npHBEeEEH B XelicTBylollee CO-
cTosHue, Tpebyer AaA NOAYYEHHs Mno-
KA3aHHH eule O0COOLIX nepeABHKEHHH
camoro npu6opa uMau ero uyacreit

I[ITpuMeph: OKyAspHHH MHKpO-
MEeTD, IIaHHMETP, TOTEHUHOMETP, 9JeK-
TPUUECKUH MOCT

Ta6aunmna 10

Raacen®uxansd 00 XaPaKTepy NpPHMCHEHHS

Xapawiep npHMeHeHHs

HanmMexoBaHue
npubopa

|

OnpepaeneHie

CrauuoHapHbi#t
Mepenocunbift

Oans

YCTaHOBOK

MONBHIKHBIX

CraumonapHbl i
IMepeHocubi

Ilus  noXBHXKHBIX
YCTaHOBOK (Tpasc-
MNOPTHbIH)

[Ipu6op, Kopmyc KOTOPOro mpH-
cnoco6aeH AJs MeCTKOro KpenaeHus
Ha MeCTe YCTaHOBKH

Tpuéop, npeHasHaueHHbBIA AAS yCTa-
HOBKH B J1000M MECTE B TODH3OHTaNb-
HOM MIOCKOCTH

ITpn6op, BhAEpXHUBACIIHE TPACKY,
npepHasnayeHHLId Ass pa6GoThl Ha {io-
ABHXHbBIX YCTaHOBKAax

Ta6aunma 11

Riacendpranua mo cnocob6y MORTHDOBAHHA

Crnoco6 MOHTHPOBAHHS

HanmeHnoBauie
npubéopa

Onpenenenie

Ha wure

LlutoBo#t

Mpu6op, npucnocobaeHunit s ycra-
HOBKH H paboTbl HAa LXTE

Mpumevwanue LutoBsie npu6op » Moryr 6uiTe: a) BhicTynawowuie, 6) yTo-

M/EHHbIE
Ha nyabte

Ha  kononkax
KPOHUITEHHaX

H

36

NMynsToBO#

YcrauasnvBae-
MbIl Ha KOJOHKAaX
H KpPOHWTEHHAX

[Tpn6op, npucnocobaeH bt Aas ycra-
HOBKH ¥ paboTbl Ha nyJabTe

IMpubop, npucnocobaeHusl it 314 ycTa-
HOBKH M paboThl Ha KOJOHKaxX H KpOH-
wreklHax




Teb6banna 12

Kaaccapnranua mo opMe mEaaLl

®opma mKanbi

Hanmenoszuie npu6opa

Mnockas
Brinyraan

C nnocko#t wkaaotk
C BHINYKAOH WWIKazoH

Ta6anua 13

Eaxacenduranma mo (opMe BHPC3A B KOEYXE AN UIRAILI

Popma BbIpe3a B KOKYyXe
AASl WKANB

HaumenonsHue
npu6opa

Onpeneneniie

OTkpbITan

3aupoiTan

OTKpHITH

3aKpbIThif

[Tpubop, Bcs nepeassa CTOpPOHa Ko-
TOPOr0 NpeAHasHayeHa Aas HaGaioze-
HHSA, Clle/IaHa M3 NMPO3PayHoro MaTeps-
ana, 3a HCKJAlOYeHHEeM 06OAKa, Kpens-
Wero 3TOT Matepran

[Ipnbop, Bcs nepeaHsa CTOPOHZ KO-
TOPOTrO 33aKPLITA HENpO3pauHbiM MaTe-
PHANOM, 338 HCKAIOYEHHEM BHIPE33 Liw
HabNIORSHHA tUKa/Nb

Ta6avuwa 14

Rascenduaranga mo cunocely SampiTH BOPTYCOM

3amuTa Kopnycom

Hanmenosanue
npujopa

Onpenescuue

OG6BIKHOBeHHas

Bogonenpoununaemas

OO6bIKHOBEHIBI i

Boaonenponnuae-
Mbl#

Kopnyc jpomxen 3amiuiiaTe HSMe-
PHTEZbHBIA MEX3HHU3M OT MEXaHHYECK uX
BO3AEHCTBHH H MONARAaHHS B WHEro
MBI

Kopnyc soaonenpecHHuacvoro npH-
60opa N0OMKEH BBLIAEPKHBATHL CACAYiO-
IHE HCOLITaHHA: TPHOODP MOrpyKaeTcs
B NPECHYI0 HAM MOPCKYIO BOAY, HME 0~
IMYI0O TY K€ TeMNEepatypy, 4TO H Npu-
60p, M HAXOAHTICH B BOXE B TeueHue
30 MuH. noa masnenHem 0,7 TEKTOMbE3.
[Tpubop euHTaeTCs BLIZEPKABIIMM HC-
AbITaHKd, €CIH BHYTPH HEro HE OKa-
AETCA MPOCOYMBINEHCS Baarm



3z2wHTa KOPTIYCOM

HauvenoBanue
npu6opa

Onpegaenenne

—

Munexenpodryae-
Mas

BprisronenponHnuae-
Mas

FCepmernyeckas

ITsineHenpoHH-
uaemul i

Bpei3roHenpony-
HaeMu i

FepmeTnueckn

Kopnyc nuinenenponunaemoro npwu-
6opa AO/MKEH MOABEPraThCA B TEUEHHE
5 MuH. 06RYyBaHNMIO TIOPOIIKOM JHKO-
MOANA B CTDye BO3AYXA, ABHKYLIErocs
BLOJb CTEHNK NpHOOpa CO CKOPOCTBIO
AE MeHee O M B CEKyHHy, INPH HACH-
WEeHNH BO3AYyXa JHKOMOAHEM He McHee
50 2 Ha OAuWH KyOHMUECKHMH MeTp BO3-

nyxa. [lpy OKOHYaHHH HCOBLITAHYA
BHYTPH KOpTyca He JOMKHO OuTh
THKOMOAHSA

Kopnyc 6pLI3TOHENPOHHIIAEMOTO

npubopa AOMKEH MPEenITCTBOBATH MPO-
HHKHOBEHHIO BAarH BHYTpPb npu6opa,
KOrAa mnocaenHuil mnoABepraercs nef-
CTBHIO MCKYCCTBEHHOrO JROMJIS CHJIOHK
S5 Mm B 1 MuH. nOA yrioum 45° ¥ ro-
PH30HTaNbHOH TNNOCKOCTH B TEYCHHE
5 MIH.,, NpUYeM BO BpeMSs HMCOBITAHHS
npH6op NOMKEH 3aHHMAaTb HOPMalabHOE
MO0JIOXKEHHE H NOBOPAYNBATLCA PA3HH-
MH CTOPOHAMH BCKPYP RepPTHKalbHOM
ocu. Ilocne yxasannoro HcnbiTaHHS
npubop o6TupaeTcs Hacyxo M 3aTeM
BCKPbIBAETCA AJAA TOTO, YTOGHL yCTaHO-
BHTb HAaNHYHE HAH OTCYTCTBHE BJATH
BHYTPH Kopmyca

Kopnyc repmernueckoro npubopa
ROJXEH  BLIIEPMHBaTb  CACAyloliee
ucmbiTapse:  mpnbop  morpyxaercs
B BOAY, M BHyTpPb mnpHbupa Harue-
TaeTcss BO3Ayx mnoa nasaenuem 0,35
rexktonbe3. [lpm atoM u3 npnbopa He
LOMKEH MNPOCauyHBaThCA BO3AYX. Boi-
€cOTa YpOBHA BOAbL Hak mnpuHbopoM
AomxHa ObiTh He Gonee 1 cu

IMpnbop cuuTaercs BbHIAEPKABILHM
HCMbITaHHE, €CAH B TeueHHe MepBbIX
TPeX MHHYT NoC/e HarHeTaHHs BO3AyXa
He Obli0 3AMETHO HH ORHOTO NMy3h pbKa
pOCcayyBalOLIErocs BO3AYyXa

Mpumeuanne. Kopuyc repverHueckoro npH6opa RoMKeH HMETb NPHCNO-
cobnenne AN DPHCOENMHEHMA K HEMY LUNaHra

BapriBo6e3onacHas
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Tpe6OBaHUAM, H3JOXKEHHBIM B OCOOGHX
NpaBH/JaX, YTBEPKJAAEMHX OPraHaMu
TEXHHKH 6e30MacHOCTH



Ta6auna 15

% xrceudRAMASA WO cUOCOCY JBMUTH OT BHEMANX: MAPEHTHAIX
HAN 3/eETPOCTATHYECEMX moJel

3awkTa OT BHEWHKHX HanmeHonauue
M2THHUTIBIX HAH S/eKTPO- Onpeneuelme
cTatiueckids noaen npubepa
Axpen dxpauupoBahHp# | [lpn6op, sammeHHtfl MarHUTHHM
HIH SJEKTPOCTATHYECKMM BSKDAaHOM OT
NENHCTBHA BHEIIHHUX MATHUTHBIX HJAH
: S/IEKTPOCTATHYECKUX nojel
He uueerca HeakpaRruposan- IMpu6op, HE 3aLLHILEHIIbIH MATHUTHBIM
HBI# HJH 3NEKTPOCTATHYECKHM 3KPAHOM OT

ReHCTBHH MarHHTHBIX HJH 3JE€KTPOCTa-
THUYECKHX modeft

CTATUYHOCTH Acratnueckuit Mpubop, HMEOIHIE ABE ONMHAKOBHE
BPAWAOWHMECT Y3aCTH, JXECTKO CKpen-
JeHHbie Ha oflel ocCH, BO3AEHCTRYSN
Ha KOTODble BHelHHe MarHkTHbIE N0/
BbI3bIBAOT MOMEHTHI B3alIMONIPOTHBO-
NOJI0XKHBIX 3HAKOB

Ta6nannmua 16
EaccerdnEannd mo BRHOCJIHBOCTE B OTHOIISHIH HEPErpy30k
BbIlIOCAHBOCTE Hawumerosanue
R OTHOMIECHAU MEPerpysox npuéopd Onpenesenve
Orcytcreyer Becneper pysou- AurepMerp, He HMeOWNH 061aCTH
BLIR Meperpyskn

Wiueerca [eperpysounniit AMniepMeTp C YANUHEHHOH wkanoH,
T. €. HMeWui 0061acTh neperpyskH

TMpumeuanne, MNeperpysoynsie npuGopul MOTYT 6bTb: a) MPOCTO Aeperpy-
3oudbie U 6) 33UIMLIEHULIE OT TOKOB KOPOTKOLO 3aMBIKAHUS CNEHHANbHLIM 34 LHT-
HblM TPAHCPOPMATOPOM °

Tabawnupa 17

Kusccmnranmd mo UPETOZEOCTH E NPAMEREHNIO HPH Pa3IUUBEIX
TeMOepaTyPHHIX YCA0SHAX

[ipuroxHocTh NpuMeHeHus HaumenoBanune
NPH PasIAUHLIX TeMnepa- Onpeznenenne
TYPHHX VCIOBUAX npu6opa
B o6nunbix Temne-| Hopmaapnu# Ipubop, paccuuTanHbift HA NMpHMe-
PATYPHBIX YCIOBHAX HEHHE B HOPMAJbHEIX YCAOBUAX B COOT-

BetctBHH ¢ [OCT 1845-42
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" F1pHroANOCTb NPlMEHEHHS
npi PasiHYHLIX
TeMI1ePAaTy PHOIX YCAORHAX

HapmeHoralue

npu6opa

Onpeneaenne

B ocobbX yCAOBHAX

B ocobmx ycaosuax

Tponuueckn#

[TonspheIft

IMpubop, paccuuTanHbiA Ha npume-
HEHHE HE TONBKO B HOPMAa/JbHBIX yCiO-
BHAX, HO TaKXe M B yCA0BHAX NOBbIlIEH-
Ro#t TeMmmepatypw (nopsixa +60°C)
H NOBLILUEHHOR BJaWHOCTH (NOPAAKa
80—1000/,)

[Tpn6op, paccuuTaHHbL¥ Ha NpHMSe
HEHUE HE TO/JbKO B HOPMa/AbHLIX yCAO-
BUAIX, HO M B YC/IOBHAX HH3KHUX TEM-
nepatyp (nopsaka —50° C)

Mpumeuvanue. TponuuyeckHe M mnoaspHble NPHGOPH H3TOTOBAAIOTCR MO
NOAPOGIHIM TEXRHHYECKHM YCAOBHAM, YCTalaB/AMBAEMbIM OCOGBIMHM CTaBAAPTIMA

TaGtanua 18

KaaceM@Rranma mo ralapETHLIM pasMepax

Iaézpurn HanMeHoBanue Luamerp
(pasmepsi) npu6opa uo:&.‘ulﬁ, OnpeaeteHne
Boabinue Bospwo#t . . . 225 Oriiecedsie npubopa no raGapnTHHM
pasMepaM K UMCAY GOAbIIHKX, HOPMA:!NH-
: HbIX H T. Il. yCTaHaBJNBAETCA KawAbI#
Hopwmains- HopMmansruifi . . 185 pa3 cco6bIMH CTAaHAAapTAMH Ha COOT-
Hile BeTcTBYylolLHe npubopol. [1pHBeneHuse
34echb pas3Mephl AHAMETPOB 10KO.%
OTHOCATCA K GOJBLIKHCTBY KPYTABX
Manpre Manw#t . . . . 135 npubopoBs, BLINYCKAEMbIX B HACTORILLE
BpeMsI
YMeHbleH- | YMeHbIIeH LA o 110
EblE
Munna- MHHHATIOPHEIN . 40
TIOPHbIE

§ 4. OBO3HAUYEHHA CHCTEM I3JAEKTPOH3MEPHTEIBRLIX
OPHBOPOB

PacmndpoBka YCJAOBHHX 3HAKOB, HMEKIIUXCA Ha WKalax
®JeKTPOU3MEPHTEAbHBHX NPHGOPOB, mprBeleHa B Taba. 19.
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TaG6awna 19

C60o3HaTeHAA CHCTOM JdJAGETPOH3MEPHTOABHKIX NPuGCPOB
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Faasa I

OBNLHE CBOMCTBA JJIEKTPOH3MEPHIEJDHEIX IiPHBOPOB
H TPEGOBAHHA, MPEN'LABIAEMBIE K HHM

§ 5. OBUIUE ONPEAERJIEHASA

DJCKTPOU3MEPHTONIBHLIM TPHGOPOM Ha3LIBAETCA COBOKYMHOCTD
nerasneil H MeXaHH3MOB, CJYXAUHUX [Jis HeNMOCPEACTBEHHOTO H3Me-
DEHHA KaKOH-1160 3/eKTPHYECKOH BeJHYHHBL.

B npunnune paSoTel 3/1eKTPOU3MEPHUTENLHBIX NPUGOPOB HCIOJb-
30BAHBl Pas3/HUYHbIE NPOSBJECHHS SJACKTPHUECKOTO TOKA.

[as uamepenus Kakoi-n1160 3JEKTPHUECKON BeJHYUHBI B 3jieK-
TPOU3MEPHTEJbHEIX NPUOOpax NPOSBJACHHE 3JEKTPHUECKOrO TOKa
Bcerga npeo6pasoBLiBAa€TCA B MEXAHHUGCKVIO 3HEPTHIO, CJYMKAILY0
N1 TepeMelleHys ykasaTeas Hal CCOTBETCTBYIOLLEH IIKaJaoil.

Besakyit a7eKTpOKR3MEepHTENbHEIH NTPUGOD COCTOUT M3 NMOJBHXHOM
v HenmoJBuxkHO# uactefl. [lo BenwunmHe mnepemelleHHs NOABUXHOR
YACTH CYAAT O BeJHYHHE K3MEDSEMOTO TOKA, HaNpsAXeHHs, MOLIHO-
CTH, TO3TOMY 3TO NepeMellelre NOJMKHO 3aBHCeTb TOJbBKO OT H3-
vepsieMoll BEeJHUHHL, & He OT Kakux-A160 APYrux (pakTopos.

§ 6. BPAIMAIEYY A DPOTHBOAEVCTBYIODIHI MOMEHTE

Bpamense noABHXKHOA 4YacTH MPpu6opa BH3BIBAETCH BPALIAOIUUM
MOMEHTOM, NMOfABJAIOLIUMCS NOJL ACHCTBUEM H3MEPseMOH BeJHUYHHBI.
DTOT MOMEHT TeM 6oJbile, yueM OoJblue H3MepscMas BENHUHHA.

Has oTcyeTa no mkaJzae npu6opa sHAYCHHSA H3MEPAEMOH BeJHUUHBI
KaXAbl NPHOOP CKOHCTPYRPOBAH TaK, YTO PASNHYHBLIM BPAIIAOLHM
MOMEHTAM, a CJeJOBaTebHO, U PAa3JHYHLIM 3HAUYEHHAM H3MEpPAEMOH
SeJUYHHbl COOTBETCTBYET PA3/MUHBIA YroJ IMOBOPOTA NOABHKHOMN
uacTn npubGopa. BmecTe ¢ 3TUM HMeETCA HEKOTOPHIA NPOTUBOACIH-
cToylOWp i MoMeHT (CO3aBaeMblil, HAaNpUMeD, MPH MOMOILH IPYKIHLY),
KOTODHIY, NPOTHBOACHCTBYS BpallalonieMy, YCTEZHaBAHBAET CTPEJKY
npubopa B TO MJAY MHOE NOJOXKEHHE B 3aBUCHMOCTH OT H3Mepde-
Mol Beanuunel, Torga 60JpLHIHHA BPAaawWIMHHA MOMEHT,
npeojosieBas TNPOTHBOLEHCTBHE TDYXHHBE, BLIBOBET OTKJOHEHHE
OABWIKHOK uyacTh HA Gouxpbwui yroua Ortcioga crenyer, 4To
fI0JIBHXKHAST 4acTh OCTAHOBHTCHS B PAaBHOBECHH TOJbKG TOTAa, KOTria
RpAlIAIOIK{T MOMEHT CTAHET paBHbLIM NpOoTHBOAeHCTBYWOuEeMY. ITo
BLIKJIKYEHHH Npubopa M MCUESHOBCHHH BPAIIAIOLIEr0 MOMEHTA Ipo-
THBOAEHCTBYIOLHA MOMeHT (Mpy>XHHa) BO3BpallaeT CTPeJKy Ha
HyJb.

B OG6CAbINMHCTBE 3JEKTPOH3MEPUTENbHHIX NPHGOPOB OCH, Ha
KOTOPOHl YKpemJeHa NOJBHXKHAsg YacTh, ONUPAETCHs HA HENOLBHXK-
#ple YacTH, TaK HasbiBaemblie omopbl. CrexoBaTenpHO, B ONopax
fMpU BPAWEHUH OCH CO3JAI0TCAd CHJB TpPEHH, KOTOpHE, Kak
¥3BECTHO, BCErJa HanpaBjJeHbH HaBCTpeuy JABimxkenuio. [losTtomy
CO313eTCA KOTOJHHTEJbHbIH MOMEHT TPEHHS, KOTOPHH NDH yBende-
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HGM #SMEPAEMOl BEJIHUEHB HAMPaBJ/ieH K HY1i0 H yMEHbIIAeT noxasa-
HHSl, 4 NIPH yMEHbIIEHNH H3MepPsEMOH BEJHYNHL HAPaBJeH OT HYJsA
H, CJeJOoBaTe/bHO, YBEJHUHRAET NOKa3aHud. TakuMm 06pasoM MOMEHT
TPEHHA BHOCKT COOTBETCTBYHOIIYIO OWHNGKY NpPH H3MEePEHHHM 3HaYe-
HUA oNpefe]eHHOH Be/lHYHHBH, T. € OAHOMY H TOMY XK€ OTKJOHE-
HHIO CTPeJKH MOTYT COOTBETCTBOBATH Pas/IHYHLIC 3HAYEHH: H3uepse-
MOH BeTHYUHKIL

§ 7. DOTPEIMEOCTH 4 NOIIPABKH

BcaencTsre TpeHHs B ONOpax, a TakXe BCJIGACTBHE psAna Jpy-
rUx NPHYHH moKasanue npubopa HECKOJIbKO OTJAXYALTCA OT JeHCTBH-
TEJLHOTO 3HaueHH:A H3MepsAeMOd BeJHYMHBL

PasHocTh Mexny nmokasaHueM npu6opa U fe#CTBUTEABHEIM 3HaUe -
HUEM H3MeDsAeMOli BeqHYMHB Ha3blBaeTcd a6COJIOTHOR ToO-
rpemHocTbo0. OTHOWeH1e abCONICTHON TOrpemHocTy K maefi-
CTBHTENBHOMY 3HAYEHHIO H3MEPAEMOH BeJHUTHHBI HA3bIBAETCH O T H O-
CUTENbHOH MNOrpemHOCTbLIO H XapaKTepu3yer TOYHOCTH
H3MEpeHNs.

Mo HeTouHOMY mMOKa3aHHIO NMPHOOPA MOMXHO NOJYYHUTb JAeHCTRHU-
TEILHOE 3HaYeHHe H3mepseMOofi BeJHYHHBI, €CaH npu6aBiTh (anre-
6panueckH) K mokazauuio nonpasky. [lonpaska onpenensiercs 3apa-
Hee, NIPH NPOBEPKE KaKMM-In00 TOYHLIM MeronoM. [lonpaBka paBHa
a6Co/IIOTHON MOTPEIIHCCTH, B3ATOH ¢ O06paTHHIM 3HAKOM.

Benuumna norpemHoctd npuGOpPOB pacCMaTPHBAETCS TOJbKO
B pa6ouelt wacTu IKaJb, KOTOPas NPH HEPABHOMEpPHOH IUKaJje
HayHHaeTcs OT 25°/, mpenesna uamepeHuil. B ocTanbHOM yacTH WKaJb,
HaseiBaeMOH Hepabodell, MOrPemIHOCTb MOXET OHTEL GoJblIE npeny-
CMOTpeHHOH cTaHpaptoM. Ilpu paBHoMepHOl mIKane BCS NJIHHA ee
cyuTaerca paboueil.

IMorpemnoctes npuGopa (aMmepmerpa, BOJbLTMETPa, BaTTMETpa)
BCETAa YKasHBAaeTCs B IPOLEHTAX OT HAHOOJbIICrO MOKAa3aHudg NpH-
Gopa uanm OT CyMMbl HaHOGOJBWHX MNOKA3aHMH, €CA¥ IUKada IBYX-
CTOPOHHSIA, T. €. HYJb €€ HAaXOLMTCH INOoCDelaHHe, HE3aBHCHMO OT
TOTO, /Mg KaKOH TOYKH LIKaJbl [OLPEIIHOCTL MNOACYHTHIBACTCH.
Onpenenennas TakuM 06pa3oM NOTPEIIHOCTh HA3BIBAaeTCA T P H-
BENEeHHOHN.

[lpuBenesnas norpemwnocTh xapakTepusyeT TOYHOCTb TNpudopa,
€€ He CjelyeT CMENIHBATL C OTHOCHTENLHOH NOrpemHoCThI0 H3-
MEpeHHns, NOACYMTHIBAEMOH OTHOCHTEJNBHO MAHHOH HM3MepsieMOH
BEJNMYNHBL. I/ HayaJbHBIX TOYEK IUKaJAbl MOTPEIIHOCTE H3MEPEHHS,
MOACYUTLIBAGMasl OT AAHHOM BEJMYHHGL, MOXET OhITb OYeHb 00.Ib-
uo#. I10TOMY Npu OTBETCTBEHHBIX M3MEDEHHAX He CAelyeT NOJb-
30BaTbCA MEPBOH NOMOBHHON MIKAJBL

YkasaHHbe Bbllle NOTPemIHOCTH TMPHGOP HMeeT NpH Hanboaee
6/1aroNPHATHEIX YCJIOBHAX PaGOTH, NO3TOMY OHU Ha3HBAIOTCH O CH O B-
HEI M Y. Pas/uunpie BHewHHe GaKTOPH MOTYT CO3A4aTb A O T OJH H-

TeJbHB € MNOTPeIHOCTH, BEJHYMHA KOTOPHIX TaKXe€ YCTaHABAK-
BaeTCs CTAHAAPTOM.
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§ 8. KOPUMAEHT AOBPOTHOCTH

OTHOCHTE/IbHAA TOTPElHOCTh OT TPEHHSA ONpPelenaeTcs GTHoWe-
HHEM MOMEHTa TPCHHS K BpallalolleMy MomenTy 5. Tak kak

MOMEHT TPEHHsl MPOMNOPLUHOHAEH BECYy NMOABHKHON 4aCTH B CTENEHH
G5
1,5, T0 morpemsocTs OT TPeHAs NPONOPUHOHANLHA OTHOMIEHHIO —5-

b
rae G (Bec MOABMANHON uacTH) BHIpAKEH B rpammax, a Moment U —
B rpamm-canTHMerpax. OG6paTHad BeJHYMHA, XapaKTepH3yioWias
CTeneHb HE3aBHCHUMOCTH INoKa3aHA# npubopa OT TPeHHUS, HA3bI-
BaeTCd KOO HUHMEHTOM LOOPOTHOCTH H ABIIETCSA BHXHON
XapaKTEpPUCTHKOH mnpubopa.

B BripaxeHue xosduuueHtra AOGPOTHOCTH BXOAMT UHCJACHHBIA
MHOXHTeb 10 C Leablo MOJNyYeHHs YAOOGHBIX HHCEeJ AJST OOBIYHBIX
npubopos.

Ko>dununeHT AG6POTHOCTH ONpele/AeTcs CAeAYIHM BHDaKe-
HHeM:

10D
K= m 0

HucsneHHoe 3HaueHue KoaduuumenTa no6pOTROCTH Aasg npubopa
¢ TOPH3OHTaNbHOA OChI0 AO/MKHO ObITh He MeHee 0,5, a ana npiu-
60opoB c BepTHKaA/NbHOH ocbhio — He Menee 0,05.

§ 9. YYBUTBHETEJIDHUCTD

Bo MHorux cayuaax rFpedyiooTca mpubopsl, 06eCneyHBaouine
BO3MOXHOCTb H3MEDeHus OuYeHb Mavslx BeauunH. [ToaBuxkHas wacTh
TaKuX NPUOOPOB ACJ/IKHA OTKJOHATHCA Ha G0 puIoN yroa yxe npu
oueHb MaJOM H3MEHEHMH u3MepsAeMoi BeanunHy. Yem Goabie
6yrer NpHpPAaUeHHEe yrJga OTKJNOHEHHS NPU OJHOM H TOM
e NPUPalleHUH H3MepsaeMOll BEeJNHYHHB, TEM MEHDUIHE
BEJHUMHBl MOXHO H3MepATh NPHGOPOM, TeM BHIIE ero Yy BCTB K-
TeJAbHOCTb, Mepoll UyBCTBHTEJBHOCTH CJAYXKHT OTHOLIEHHE NPH-
pallleHHs yraa OTKJOHEHHS K NPHPALICHHIO H3MePseMOH BeNHYHHL!.

He ciepyeT cMeminBaTh NMOHATHE YYBCTBHTEAbHOCTH C TOYHOCTHIO
npubopa; 4yBCTBHTENBHOCTh M TOYHOCTb HE HaXOJATCA HH B KAKOH
cBA3u. MoryT 6biThb NPHGOPH BEICOKOH 4YBCTBHTEJIbHOCTH, HO MaAQH
TOYHOCTH, ¥ Ha0OOpOT.

§ 10. BJOSHEE BHEIMRHAX ®ARTCPOB

Ha nokasanus u3MepUTEIbHBIX NPHOOPOB BJHAT CJAEAYIOLUC
pHewnue GakTophi: 1) U3MEHEeHHe TeMIepaTyphl OKpyxaloules CPesi,
2) BHELIHME MarHHUTHBIE 10Jf, 3) H3MEHeHHEe uaCTOTH MNEPEMEHHGTO
TOKa ¥ 4) MeXaHHUYECCKHE COTPACEHHA.
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KpoMe sTHX OCHOBHBIX BJMAIT TAiOKE U BTOPOCTENEHHbIE bak-
15pb, a HmeHHo: (opMa KPHBOH H3MEpAEMOro TOKa, BHeuldde
SJCKTPHYECKHE TO0Jd, BJAXKHOCTb OKDYyNaloweh cpeab H ap.

Jlnsi yMeHblIEHHs IOTOMHATE/bHLIX MOrPellHOCTeH B KOHCTPYK-
HHSIX MPHGOPOB IPHMEHAIOTCS PA3JUUHBIE 3aLUTHbIE YCTPOHCTBA
B BHAE SKPAHOB, CXeM TeMNEPaTypHOH KOMMNEHCAUMH, Pa3/MuHBIX
aMOpPTH3aTOPOB M APYTHX YCTPOHCTBE.

[ToMHMO BEJHYHH NOrpPEUIHOCTeH, CTaHAAPT YCTAHABAHBACT Oupe-
nenennbe TPeOGOBAaHUSA K HEKOTOPHIM APYTMM CBOMCTBAaM NMpHGOPOR,
paccMaTpHBAEMBIM HHXE.

§ 11. YPABHOBEIMERHOCTH

KoHCTpYKUHS H3MepPUTeIbHOTO NPHSOPA NpeaycMaTpuBaeT onpe-
neJeHHoe pabGouee moioxenwe. Ha mkase mnpabopa CraBuTCs
COOTBETCTBYIOLHH 3HAK, NOKA3bIBAIOIUMH HOpMaibHOE padoyee mMoJo-
sHeHue,

Texunyeckne npu6opsl O6GHIYHO MOTYT paboTaTh npu JobGom
FIOJIOXEHHH IIKAAL, J1a00paTOPHBIE — TOJbKO NPH FOPH30HTAILHOM
myxaJje.

Haubosbiiye fTpeHHs, a C/AeROBATEJIbHO H MNOrPeIIHOCTb OT
3TOro NMOAYYalTCsd y Tex NPHOGOPOB, OCb MOARHMKHOH YacTH KOTO-
pbIX HAXOAHUTCS B TOPH3OHTANBHOM NOJOXeHHH. B 1enax ymeHpule-
HUf MOTPELIHOCTH OT TPEeHHsI NOJABHXKHas 4yacTb Npubopa Kpenurcs
Ha KepHax. KpoMe TOro, npu H3roTOBJEHHH NPHOGOPOB TNOABHK-
HYIO 4aCTb YPaBHOBELIWBAIOT TaK, UTOOH IEHTD THXKECTH ee Jexan
H3a OCH BpalleHus, T. e. yToObl MOJBHXHAf{ YaCTh HAXOAHJIACH
B 6e2DasNHYHOM NOJOXEHMH paBHOBecud. Ecau 3to TpebGosanue
He OyJeT BHINOJNHEHO, TO CHJA TSAXKECTH NPH HakJAOHax Oyper cosaa-
BATb [LOMNOJHMTEAbHBIH MOMEHT, KOTOPHH OTpasuTCsl Ha noKasa-
Huy apubopa.

CoBmemienre LeHTPa TAKECTH MOJBHKHOM YacTH C OChIO Bpa-
HEHNA M[POHCXOMHT INPU INOMOIIHM TNepeABHralIIBXCA TpPYSHUKOB,
HACaXeHHBIX Ha O0aJiaHCHPHBIE pHIYAXKKH, CKPENJEHHbHE C OChIO.

Coraacro craunapry npuGopsl, NpefHA3HAYEHHBIE AA PaGOTH
B OMNpefe/eHHOM INOJIOXEHUH MIKaJb, He JOJKHB JaBaTh IpH
HaksiOHe Ha 5° B /MOGOM HATpPABAEHHH [ONMOJHHTENLHYK TNOTpe-

HOCTb GOJbUIYI0, YeM NPHBEJAEHHAA NOTPEMIHOCTh AN AAHHOTO
KJacca nmpu6opos.

§ 12, BPEMA YCIIOKCEHHA

Bpewus, NPOTEKUIee OT MOMEHTA BKJ/IOUEHHA npubopa KO MOMEHTA,
HaYKHA C KOTOPOro CTPeska €ro He yjaJaseTcs oT CBOero OKoHUa-
TENLHOTO IOJIOXKEeHHS! Ha pacCcTOsiHWe, npesbmamomee 1°/, oT HOMHU-
HaJBEHOH BEeJIMYMHBL, NOJIKHO GLITh He GoJplie 4 cexk. [NpakTruecku
60/ IHHCTBO NPHGOPOB, 0COGEHHO MAarHHUTO3/IEKTPHUECKOR CHCTEMUI,
HMEET BPEeMsl YCNOKOEHHS OKoJo 2—3 cex.
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§ 13. IEPErPY309HAH CUOCOBHOCTH

HamepurenbHbiM 1pubopaM, 0COOEHHO aMIepMeTpa, BKIIYaEMEM
B llens NOCAEN0BATe/bHO, HEPeAKO NPHXOAHTCA BHIAEPXKHBATL 3HA-
4YuTe/bHBIE MEPEerpyskH, NPH KOTOPHIX MNPHOOP HE JOMKEH 6HTh
noepexJeH. Pasinuaor aBa BHAA YCTOHUMBOCTH MNPHOOPOB mpH
neperpyskax: AMHAMHYECKYI0O H TEPMHUYECKYIO.

[Ton tMHEAMHYEeCKOH YCTOHNUYHMBOCTH!O NOAPIZYMEBALTCS
cnoco6HoCTb mnpubopa NPOTHBOCTOATH MEXaHHUECKHM YCHJAHAM,
BO3HMKAWOIWIUM 1pH neperpyaxe. HauGosee caabbiM MECTOM TpR-
6opa oxa3biBaeTCsl OOHYHO CTpPesKa, KOoTOopas THeTCs INPHU YJI&pax
06 orpaHuuyHTeJbHHIe ymopbl. Jlas npenoTBpalleHHss IOBP2XKIEHMH
CTpeaKH NPUOOPH CHAGMKAITCA NPYKHUHALIUMH YNOPaAMH.

TepmMuuecko#h ycrto#iuuBoCTbhIO npubopa HA3LIBAETH
CIoCOGHOCTh €I0 BBHIAEPXKHBATD MOBHIICHHE TEMNeparyphl, BO3HH-
Kawoliee npd neperpyske. Haubojsee nojBepMeHHHMH MNeperpesam
OKa3blBAIOTCA MPYXKHMHKH, TO KOTOPHIM MOAROAUTCA TOK K TMOABHM-~
HOH wacTu npubopa, a Taxkie usoasuua karywek. [leperpysouunas
Crnoco6HOCTb, COIJIaCHO CTa#AapTy, INPOBEPAETCA NATHKPATHBLIMH
nNeperpy3kaMu JIJIUTENLHOCTHIO OT 1 0 5 cek. aJsd aMnepMeTposB
H TOC/Ie0BaTRJbHLIX IleNelf BaTTMETPOB M JABYXKDATHHIM Halpamxe-
HHEM /1 BOJbTMETPOB C IJHTEJAbHOCTBIO BKJ/WYCHHSA OT 1 A0
3 cek.

§ 14. BPOYHOCTb H3OIHLHH

BesonacHOCTb 3KCM/I0ATALMH H3MEPHTEJbHLIX NPHOOPOB TPebyerT,
4yTOGB BCE JOCTYNHbE NPUKOCHOBEHHIO dactu mnpubopa Oban
HOLEXKHO HM30J1MpOBaibl OT TOKOBEAYIIHX 4acTell. D10 Tpebomanye
BLI3BIBEETCA eLle M TeM, YyToOb Hu30€XKaTh BO3MOXHOCTH 3aMLIKa-
HHSA yepe3 mpubop HA 3eMII0.

Msonsanus kaxjaoro npu6opa nposepsiercs MNOBBILIEHHLIM nPO-
THB HOPMa/NbHOrO HanpsiKeHHEM, NIPHJAOXKEHHBIM MEXAY KOPNyCcoM
1 COCHNUHEHHBLIMM BMecTe 3axuMmaMu. McnbTatespHoe Hanpsaixenue
JOKKEO npesnluaTth pabouee BABoe u eume ra 1000 V. [lpm pabo-
YHX HanpaxeHusax Ao 650 V BkaouydTeasHO 6epeTcs Goaplimil samac
H MCILITATEJbHOE HANpPSXKeHHE NPeBOCXOAUT pabouee B 4—10 paa.
Kpose rapantum oT npobGosd Ha 3eMJai0 TpebyeTca eme, 4TOGH
pacCTosHHe MeXJAY TOKOBEIYLIMMH 4aCTAMA H MeTaJJIH4eCKHM KOp-
nycom ObJIO He MEHbIIEe ONpPeAeJeHHLIX BeNHYHH. DTH PaACCTOHHHA
YCTQH4BJAHBAIOTCA OTHAEJBHO MO BO3AYXY (paspsiuble pacCTOfHUA)
¥ IO MOBEePXHOCTH W30Jsilnu (nyTn yreuku). [1pn aTom yuuTHBaeTCH,
4TO CO BpPEMeHeM, BCJASACTBHE 3arpsa3HEHHd, U30/AUMA YXyIIaeTcs,
OcoUeHHO H30JSLNSA, HAXOJAAILAACA CHAPYXH Kopmnyca.

§ 15. MAPRHPOBRA NPABCPOB

Coranacho ['OCT 1845-42, Bce mnpuOOpH, HMEWLiHe AHAMETP
kopnyca 80 44 u GoJplue, KOJKHBL HMETb MapKHPOBKY, COAEPNKA-
HIyX OCHOBHLlE CB2ACHHS O NPHOOpe, NOMEYeHHHE YCAOBHEIMH
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MsMu. a uMeHHo: 1) eAuHHUB U3MepieMOA BeJIHUHHLL.
g)éiiﬁaacqceﬂnpuéc’)pa n nomep TI'OCT (sa BHEKJACCOBHIX npxzﬁopa)?
toabko HoMep [OCT), 3) obGosHadeHHE POAA TOK], 4) 0603HaUeHHC
cucTeMbl MpHOOPA, 5) 0603HaueHHE HOPMAJIBHOrO nonome}ma’npn»
6opa, ecau OHO MMEeT 3HAUCHHE, 6) ucnuiTatesbHOE Hanpﬂx‘.emie
H3UJIALMH, 7) 0603HAUYEHHE HOMHHAJbHOH TeMmnepaTyph, 8) obo3Ha-
yeHye tTHna npubopa U rol BHNYCKA, 9) o6GosHauyeHue HOMHHAAb-
HOH uacTOTH, ecaH oHa He cranjaprHas (50 Hz), uau ee mpenenos,
Ipu KOTOPHIX TapaHTHPYeTCs TOYHOCTh TMOKa3aHisA npuGopos,
10) saBoackoii Homep u 11) o6o3HaueHHe MNOJOXKEHHsH mnpubdopa
GTHOCKTEJEHO 3eMHOr0 MarHHTHOIO 10Jd, €CJAH OHO HMeeT 3Hane-
HI:e.
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Puc. 1. O6pasen wkann aMnepMmerpa thna 2H.

Kpome 3TOoro, ammnepMerphl, HMMEIOLIHE HADYXHBIH IIYHT, CHal-
AUI0TCA HAJANKCHIO HA WIKa/ae ,C HADYXHBIM HIYHTOM“, @ BOJAbT-
sMeTPHl, HMeIollue OTAe/NbHOe J06aBOYHOE CONPOTHBJEHHE, KOJKHLI
¥MeTb HAARHCh ,C OTAENbHBIM NO6ABOYHHIM COMPOTHBJiEHHEM®,

BosbTMeTpH nepeMeHHOTO TOK2, BKJAIOYAaeMble 4Yepes H3Mepk-
TeJbHBIE TPAHCHOPMATODH HAMPSAKEHHs, CHAGKAIOTCH HAANHCHIO
+C TpaHCcPOPMATOPOM HANpPsKEHHUA* C YyKasaHHeM INePBHYHOTO
H BTOPHYHOTO HaNpsIKEHUS.

Oobpasen ukaab aMnepMerpa 3JAE€KTPOMATHUTHOM CHCTEMBI HG[-
ManbHOro (nnameTp wokoJas 185 i) usoGpaxen Ha puc. 1.

§ 16. JOCTOMHCTBA H HEROCTATHH 3JIEKTPOUIMLPHTEABHBIX
. OPHBEOPOB PA3JNHIEBIX CHCTEM

JocTouHCTBa M HeaoCTaTKH npubOPOB DPA3JUYHLIX CHCTEM TNpu-
BegeHs B TabJa. 20.
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Tabauma 20

JOCTOHHETBA W HEJOCTATKA JIICKTPOMIMOPHTCALHKX HPHGOPOB PA3IAYHKIX

cacreM

Cuctema npnéopa

TocTonncTra npubopa

Hepnocratkn npucopa

MarwugTosnekTpUyeCKan 1. Bricokas uyBCTBHTENb- 1. [IpuroaHoCTb  TOJB-
HOCTb KO AJs NOCTOSHHOTO TOKa
2. Boabluas TOYHOCTH 2. YyBCTBHTEABHOCTD ¥
3. OtnocHTenbHO HEOOIbL- | Meperpy3kam
woe BAHAHHE BHELWHHX I10- 3. Boicokas CTOHMOCTb,
nei 06yCJOBJCHHAA  OTHOCH-
4. Manoe no :pe6aeHHe | TeAbLHOM CAOMHOCTRIO KOX-
94eprHu CTPYKUHHN
5. Maxoe Bansnue Temme-
parype
BaerTpoMarHHTHAR 1. IIpocToTa KOHCTPYKLKH, 1. Manas TouHOCTB
BO3MOXHOCTb HMETh Npu60O- 2. 3aBMCHMOCTb MOKala-
pil Ha 6oabWIOH TOK, BKMIO- | HHH OT BHEWIHHMX MarHuI-
4as HX HEMOCPCACTBEHHO, HC | HBIX moxel
nprberas x WyHraMm 1 TPauc- 3. HepaBHomepHas mka-
DOPMATCPAM TOKA na
2. CrofikocTh IpH mepe-
rpysKax
3. IIpuroaHoCTh B8 IO-
CTCAHHOTO U .MEePEMEHNHOro
10KOR
4. HazexHocTh B 3KCHO-
aTauuH
5. HeurestiaHa
SnektpopuHaMHUECKas 1. Buicokasi TOUHOCTb 1. 3aBHCHMOCTL MOKa-
2, Tlp¥irogHocTe REAs MO- | 3aHHR OT BIUEWHHX Mar-
| CTOSHHOrO M IEePEMEHHOTO | HHTHHIX moJjel
| TOKOB ' 2. UyBCTBUTEIBHOCTE K
| neperpyska
3. Boabuoe cobcrBeH-
HOE moTpebaeHne sHepruu
4.  HepaBromepHoCTS
KA
5. Bbicokas cTOMMOCTb
Tennosas 1. HesaBucuMOCTh noxa3sa- 1. 3aBucuvocThb TOY-

HHil OT YacTOoTHl H GOpPMH
KPHBOHK mH3MEpsieMOM Bean-
YHMHLI M BHEWHHX MarHuT-
HBIX moJne#

2. [Ipuroanocts Ans mO-
CTOSHHOTO M MEpeMEeHHOro
TOKOB

3. BoamoxiocTs npumene-
HUR WYHT03

HOCTH OT TeMMepaTtypH
2. YyBCTBUTENBHOCTD K
neperpyakam
3. Boabwoe
HHE 3HEeDTHHU
4. Hepannomeprocis
LKA bl

norpedae-



Cuctema npubopa

TlocTonMHCcTBA npa6opa

Hepoctatkit npubopa

TepmoasexkTpHyeckas

1. HesaBHcHMOCTL  moOKa-
3aHHil OT 4acCTOTh! H QoOpMbl
KPUBOH H3MepsieMOH Bejk-
YHHbl 3 BHEWHHX MarHMT-
HbIX moJaef

2. MpuroaHocTe Ang n0-
CTOAHHOTO H NEPEMEHHOTO
TOKOB

3. bonbluas 4yBCTBUTEAb-
HOCTb

4. Manoe norpedienne
3HEPTHH

1. Boabwas  uyBCTBH-
TeALHOCTb K neperpyskam
2. Boicokas cTonMocTb

WHuaykunornas

1. Boabwo#t Bpaianouri
MOMEHT

2. CTOHKOCTb K meperpys-
KaM

3. TlpoyHOCTs KOHCTPYK-
K

4, Manoe piausupe RBHeill-
HHX monernt

5. HamexHocts B pabote

1. Manas ToYHOCTB

2. MpuroaxHocin T10Nb-
KO 148 MePEMEHHOTO TOKa

3. HepasnomepHocTs
WKAAb!

4. 3aBucuMoCTh TNOKa-
33HHH OT TeMmepaTtypol,
yacToThl I hOpPMbI KPHEBOHK
H3MepAEMOH BEAHYHHbI

1. Manoe  motpebaenue

2. HesaBmcuMocTe 0T ua-
CTOTbI, TEMNEepaTypbl H BHELL-

1, ITpocToTa KOHCTPVKUKH
H HaleXHOCTh 8 pafore

2. Bo3M0XHOCTh BKJIOYe-
Hua npubopa o uenu ¢ pas-

1. 3aBHCHUMOCTH oT
BHEUIHEFO 3JEKTPHYECKO-
ro noas

2. 3aBuUCHUMOCTb oT
BAQKHOCTH BO31yXa

1. Bubpaumg mnaacius
OT BHEIWHHX TOJUKOB

2. llpepbIBHCTOCTH LWKA-
dbl, BCAEACTBHE Yero 3a-
TPYAHAETCA OTCYET NpH
DPOMEXYTOYHOH uacToTe

1. Bosblwas TOYHOCTH
2. Maaoe  norpebaexue

3. PasHoMepHaa wkana

daexTpocTaTHyeckas

3HEpruu

HEro MarHHTHOrO NoJA
Bu6paunonnas

JANYHBIM HANPAKEHHEM
SaexTpoHHas

IHEPruK

4—-755

1. Boabwne rabaputu
H Heyno6CTBo npu nepe-
HOCKe, Tak Kak npubopu
TPeOYIT aKKyMy.asaToOpoOB
I8 MHTAHUS JaMmil

2. CnoxHocTs npous-
BOACTBA H3MepeHHil
. 3. llns HekoTOpbLIX mpH-
6opos Tpebyerca uactas
rpaayMpoBKa

4. Biusnve  BHEWHHX
neszi
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' I'maBsa IV
MATEPHUAJBI, IPUMEHAEMBIE B IIPHGOPOCTPOEHUE

§ 17. TPYNIIBI MATEPHAJOB

[lpumensemble B 3/1eKTPOU3MEPUTENbHBIX NpPUGOPax MaTepHasb:
MOryT OLITb MOApPAa3AesNeHsl HAa TPH Tpynmsl: 1) OpPOBOIHUKOBBIE,
2) ¢eppomaruuTHbe ¥ 3) H30JAUMOHHBe. BaxHeiimme CBOWHCTBa
STHX MaTepHaJOB OMHCAHbLI HHXKe.

§ 18. HIPOBOJHUKOBBIE MATEPHAJBI

W3 npoBoAHNKOBHIX MaTepuHatoB H3FOTOBJAAMTCA JAETa]H, NO
KOTODbIM TEuUeT 3/EKTPHYECKHH TOK; OHH HeJsITCS Ha JBe MOj-
TPYNNb: MaTe€pHaJbl HH3KOTO CONPOTHBJAEHHA H MaTepHaabl BbICO-
KOTO CONPOTHBJIEHHS.

Martepuanbl HM8KOrO CONPOTUBJEHHMS. Baxkneiimme Marepnaisl
3TOW MOATPYMNMbl: MEAb M ANIOMHHHI.

Menb. B npuGopocTpoeHuy MNpUMeHSIETCS 3JEKTPOJHUTHYECKAR
Melb, yJleabHOe conporusJaeHne kotopoit 0,0175 @ mm?/m. Menb
06/1a1aeT BLICOKHM TeMIepaTypPHEIM KO3(QHIHEHTOM CONPOTHB/ICHHS,
paBHBIM npuMepHo + 4%, na 10°C. M3 Mexu HM3roTOBJASIOTCS NpPO-
BOJa, MIYyllHe HAa HAMOTKY KaTylleKk M COeJMHEHHE OTAeJbHBbIX
TOKOBEAYIIMX yYacTeil mexay coboil. [IpoBosa mna HAMOTKM KaTy-
IWeK OGLIYHO H30/IMPOBAHH, NPHYEM H3ONALKHA NPH JAOCTATOYHOH
3JeKTPHYECKOHl MPOYHOCTH HMEeT MajJylo TOJALHHY BBUJY OrpaHH-
YEeHHOCTH MeCTa Ha KaTymkax. HauboJee xommaxTHbHeE KaTyUIKH
noJyyalTcsi M3 npoBonoB Mapku [1D ¢ 3amaneBoit usoasuuei.
OnHako 3Ta H30JALMs He BNOOJIHE HaleXHa, TaK KaK sMa/b MpH
HaMOTKe€ NpPOBOAA HHOTJAA TPECKaeTCAd M OCTABJASET OTKPbITHIMH
OTAeJbHbE Hen3OoJHpoBaHHbE Mecra. [losToMy uacTo nmpuMeHsercs
NPOBOJA B OAMHApPHOH IweJKOBOK omserke (mapka J1LIO) uau B onu-
HapHO# wIeNKOBOH onJeTke MOBepPX 3MaJeBON wu30JaunM (Mapka
[M321HO). [MocaeaHuil paeT BMNOJHE HAREKHYIO H3OJALHIO DU MajaoH
TOJILKHHE ee M BeCe, NO3TOMY IIMPOKO NPHMEHSeTCa OCOOEHHO NpHu
H3rOTOBJIEHHH NOIBMIKHHIX KaTylulek NpHGOPOB.

[MpoBona ¢ aBo#ino# wenkoBofi uzoasuueh (mapxu IMHII) u ¢
oauHapHOi OGymaxuo#l H3oasiuueir (mapku JIBO) npumensiorcs
JOBOJIBKO pPeJKO, rJaBHHIM 06PasoM KaK TOJCTbie INpoBojaa AJs
HENOABHXKHLIX KaTylLlekK. '

Heo6xoaumo oTmeTuTh mWIHpOKOe NpHMeHeHHe B nmpubopocTpoe-
HHH OYeHb TOHKHX NPOBOJIOK auaMmetrpom oT (.03 M, a B mocaen-
Hee Bpemsa naxe or 0,02 wma.

AnoMuHuUA. YAelbHOE CONPOTHBJEHHE aMIOMHHUS OKOJO
0,028 @ mm?/m. TemmepaTypHHIi KO3(DHUUEHT NPHMEPHO TOT Xe,
YTO ¥ y MeiH. ¥ eJbHBIH BeC aJIOMHHHS TOpPasno MeHblle, 4YeM
y meau: 2,7 zfem® Bmecto 8,9 2/cm® y memu. HasrortossenHwe us
aJIOMMHHEBOH MPOBOMOKM KAaTYyIIKH, NPH DPAaBHOM CONPOTHUBJIEHHK
H YHCJEe BHTKOB, NOYTH B NOJTOpA pasa Jerde Meaumx. [losTomy
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aNlOMHHHEBAsl INPOBOJOKA 4YaCTO TNPHMEHAETCH A TMOABHKHBIX
karymek. Ofnako y TOHKHX [POBOJOK pasHHIA B Bece MaJjo
3aMeTHa, TaK KaK BeC H30JALMH COCTaBJseT 3HAYUTEJbHYIO 4YacTb
o6uero Beca, Tem GoJee, YTO 3MaJUPOBAHHbIE aJIOMHHHEBHIE NPO-
BOJA H3TOTOBHTb OYEHb TPYIHO, TaK KaK 3Majb IJOXO JAEPKHTCH
Ha aJIOMHHHUH.

Anomuuuessie nposoaa auamerpoM Mesee 0,05 mum B HacrOs-
mee BpeMs HE NPHMEHSIOT s, BBHAY MaJO# MPOYHOCTH HA PaspeiB.
3uauuTesnbHble 3aTPyAHEHHs HPeNCTaBJseT NPHCOEJHHEHHE KOHLOB
aJIOMMHUEBOH NPOBOJOKHU. ¥ JOBAETBOPHTEJbHBIH NPHIOH A0 CHX
nop He Hanjed. [TosaTomy nmpm mnafike KOHUOB MPOBOJOKM H TMpH
3aXKaTHH ee BO3MOXHO HapylleHHe KOHTAaKTOB CO BPEMEHeM, O0CO-
6eHHO NOJ BO34EHCTBHEM BJArH.

AJIOMMHHI HAKM €ro ChJaB C MeAblo M MaprauueM (1ypasioMHR),
OTJIMYAIHACSA 60NbIOH NPOYHOCTHIO, IHPOKO NMPHUMEHACTCH TaKXe
AJ  H3TOTOBJIEHHS PAa3JMUYHBIX JleTaled MOJBHXHOH 4YacTH, e
CyIIEeCTBEHHOE 3HAaueHHe MMeeT Manabi Bec. '

Marepua 16l BbICOKOro CONPOTHBJAEHMS. 3TH MaTepHanbl, HHaue
Ha3blBaevble BLICOKOOMHBIMH, TNOJYYHIH GoJblIOE TNpPHMEHe-
HHe JAJs K2lOTOBJEHHS NPOBOJOK, MAYIUHMX IJs HAMOTKH KaTylHek,
COMPOTHBJEHHE KOTOPHX HE [IOJXHO 3aBHCelb OT TEMMepPaTyphl
Ho Bce u3BecTHble 10 CHX 10pP Marepualsl C MajablM TeMIepaTyp-
HBIM KO3(QUUHEHTOM HMEIT BBICOKOE YJe/dbHOe CONPOTHBJEHUE,
TaK YTO 3TH JABa CBOHCTBA OKAa3HBAIOTCS CBSI3aHHBIMHU, B kauecTBe
MaTepHaJOB BLICOKOTO CONPOTHBJEHHA NPUMEHSIOT pasjHyHbIe
CIlJIaBHI.

[ToMHMO yKa3aHHBIX CBOMCTB, CIVIaB AOJKEH OHBITh YCTOHYHBHIM
NPH HarpeBaHWUM M B HEKOTOPHIX CJAY4YasX OH AO/JKEH HMEeTh OYeHb
Malyl TEePMO3JEeKTPOABHXKYILYI0 cHJay B nape ¢ mexblo. [Iposoa-
HHK BBICOKOTO CONPOTHUBJEHHA 4acTO COELHMHSAETCS C MEAHLBIM U IpH
CIy4YaHHOM HarpeBaHHH MecTa COeJHHEHHS HOSIBUTCA TEPMO3JEKTPO-
JABHXYIIass CHJA, KOTOpas B HEKOTOPHIX M3MEpPHTEAbHHIX CXEeMax
MOXeT BbI3BaTh 60JblIMe NOTPEUIHOCTH.

Hau6osnee pacnpocTpaneHHbIMH B TPHGOPOCTPOEHMH CIIaBaMH
ABJAAIOTCS MAHTAHWH M KOHCTAHTaH.

Masuraunn. INpumepHnft coctaB manranuea: 84°/, menm, 12°/,
Mmapranna u 4°/, uukens. OTHe/LHBHE COPTAa MAaHTaHHHA ~NOBOJbBHO
CHJIBHO Pa3HATCA 10 COCTABY. Y feabHoe conpotusaenue 0,45 @ um/u,
HO CHJBHO KOse6JEeTCA Yy pasauyHelx copToB. TemnepaTypHblii
xoadnunent mopsaxa 0,01 —0,02°/, na 10°C. TepmosiexTpoaBH-
HKylas Cuaa BecbMa Mana m coctasasetr 1 —2 pV Ha 1°C.

Henocratox Madranuna — Manas  aonmycTumas TeMmepaTtypa
HarpeBa. [Ipeaenbnas paGouas Temneparypa manranusa 100—120° C.
[Ipn Gosbwem Harpese nusMensoTCs CBONCTBA MAaHraHHHa.

Koncranrau. [Tpumepunt cocras koucrantana: 609/, Mean
u 40°/, nukens. Yneabuoe conportuaenue 0,50 Q mm?/m. Temne-
patypuuiit kosduunent 0,03 —0,04°/, na 10° C. Koncrauran Bmaep-
;Kmalla(?& Eopasllo Go/iee BLICOKMIA HArpeB, YeM MAHTAHHH, IPHMEPHO

0 - C.
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O6.1acTb NPpUMEHEHNSI KOHCTAHTAHA CHJbHO OTPaHUUYKBaeTCa 60/b-
OH TEPMO3MEKTPOABHIKYILEH CHAOH B Mape C Melblo, BeJHYHHA
KOTOpO# A0X0AuT A0 3,5 mV npu pasHulle TeMOepaTyp ropsauero
¥ xoaoaHoro cnaes B 100°C.

§ 19. PEPPOMATHHTHBIE MATEPHAJIBI

Hasnauyenne n cBofictBa, ®eppoMarHuTHele MaTepuastbl CAyXar
NPOBOAHUKAMH MAarHuTHOro noToka. Mx cBoiicTBa xapakTepHuayloTcs
KPUBBLIMH HAMArHHYMBAHUS, CBA3BIBAIOUIHMY HANPAXKEHHOCTb MArHUT-
Horo noas f, pmeificTBylouiero Ha martepuasn, C MarHUTHOH HHAYK-
uueit B, Bo3Hukawineit B MaTepuase. OTHolleHue HHAYKUHH B
K Hanps)XXeHHOCTH noJas [ Ha3biBaeTcd MATHUTHOMN NP OHH-
HaeMoCTbIo U v603HaYaeTC OOLIYHO OYKBOH .

Kak u3BecTHO W3 TeopHH 3/JeKTPOMArHeTHama, eppoMarHuTHble
MaTepuaasl TOAPA3AeNAOTCA Ha JBe MNOArpynmsl: 1) Matepuann
C BHICOKOH KO3DUMTHBHON CHJOH M 2) MaTepHa/bl C HHU3KOH KO3P-
HUTUBHON CHJAOH.

[TepBrle xapakTepu3ylnoTcst TeM, 4TO Ha HX HaMarHMUYHWBaHHUe
tTpebyerca GoJblian HAMPAXKEHHOCTb MAarHUTHOro mnoJs H, 4ToGel
MOJYYHTh BBICOKYIO HHAyKUHI0 B. Kpome TOro, martepna/bl 3To#
NOATPYNNHl CIOCOGHB! COXPaHATL HAAOJIO OCTATOUHYIO MArHUTHYIO
HHLYKIIMIO, MO3TOMY WX Ha3blBalOT MaTepHanamu ¢ 60JblIOH 3aaep-
JHBAIOLLEH HaNPsXKEHHOCTbiO, XapakTepU3yooLiell Cnoco6HOCTh MaTe-
pHaja yAepxHBaTb HamarHuuuBaHHe. Takue MaTepHaJbl HCNOJb-
3yI0TCSl Ji/i H3FOTOBJEHUsT MOCTOSIHHBIX MAarHHUTOB.

Martepuaabl ¢ HH3KOH KOIPUMTHUBHOH CHJOH XapakTepH3YHOTCH
TeM, 4YTO Ha HMX HaMarHUYMBaHHE M MNepeMarHuyMBaHue He Tpe-
6yercs 60/bLIOH HAaNPAMEHHOCTH MArHATHOrO noJs U, KPOMe TOrTO,
OHH He CnoCobOHbl COXPaHsATb CBO€ HAaMArHM4YuWBaHHE LJAMTeJbHOE
Bpems. BMecTe ¢ Tem OHM 006,1afal0T BBICOKOil MAarHMTHOH NMPOHH-
1aeMoCThbi0 p. Takue MaTepuasbl HCMOAL3YIOTCA AJNR W3rOTOBJAEHHA
MarHHTONPOBOAOB, HANPHUMEP CePAEYHHKOB JIEKTPOMArHUTOB.

Matepunanpl ¢ BBICOKOH KOSPUMTHBHGH cuaoi, Hauboabuiee
npuMeHeHHe B NpHOOPOCTPOEHHH TOJYUHJAH HHXKeCJelylolue
MaTepuaas, o6sanamilre BHICOKOH KO3DUHTHBHOU CHUIOM.

BoasppamoBas ctaab. Colepxut npumepuo 5%, Boab-
dpama u (,5°, yraepoma, ocTasbHoe Keae3o. OCTaTOYHAA UHAYK-
uns paBHa B cpeaHem 10500 G!, xospuutnBHas cuna 600 Oe!, [lo
nocJaeHero BpeMeHu 3To HauboJjee paCNPOCTPAHEHHAs MarHuTHas
cTanb.

Xpomuctasa craab. Copepxur npumepuo 5%, xpoma, 1%/,
yraepoaa. ITo MarHUTHBIM CBOMCTBaM aHaJoOruuHa BoJb(pamoBoil
CTaJH, HO HMEeT HECKOJbKO MEHbIIYI0 OCTATOYHYK HHAYKLHIO.

KoGasbTtoBasa ctanb, Comepxur npumepHo 35°, kobaabTa.
O6nanaer BbICOKOH KO3pUMTHBHOH CHJoH, npuMepHo 250 Oe npu
octatouHo#t wuHayxuup B 9000 G. llupoxkoe npumeHeHue 3TOH

! G —raycc; Oe — apcrea.
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BLICOKOKAYECTBEHHOH CTaJdu OrpaHMYHWBAETCA NOPOTOBH3HOW KO-
6anbTa. [TostTomy GbliM pa3apaboTaHbl CTaad C MOHHKEHHBIM COAep-
wanueMm xobaapta (0T 5/, Co), HO uMeloUlMe XYAIHEe MArHHTHLE
CBOMCTBA.

Hukeab-antoMuHuesass cT1anab. COLepKHT NPHMEPHO
259/, uukeas, 12°/, aqOMUHUS, OCTANTbHOE IKeJe30. Otauuaercs
eme GoJblIei KOIPUHTHBHON CHaofi, goxomamei no 650 Oe, Ho
puMeeT MEHbLIYIO OCTATOYHYI HHAYKLHIO, 06bl4HO nopsaaka 7000 G.
[MpumeHeHne 3TO# CTank B npuGOPOCTPOEHUH 3aTPYAHAETCH upes-
BHUAHHON TBEPLOCTbIO M XPYNKOCTbW ee. MaTepHan MOXHO obpa-
6aTHIBATb HCKJAOHUTENbHO WAHdoBkOi. [losTomMy HymHYyi0 dopmy
MarHUTy MOXHO MNpPHAATb TOJABKO OTAHBKOM.

CrtapeHue MarHuToB. MardiuTasle CTald H3MEHAIT CBOH
CBOiCTBA B nepBoe BpemA nocde 3akanku. Ilpuw 3Tom ocratouHas
HHAYKUWS M KOIPLUHTHBHAS CHJIA HECKOJbKO yMeHbIIAlTCA. Mexny
TeM MarHuThl B 3/J€KTPOU3MEPUTENbHBIX NPUOOpaX AO/KHH OBITb
cTporo nocTosHHeiMH. Cael0BaTeNbHO, MarHUT HeJAb3d HMCMO/b30-
BaTb, MOKA He 3aKOHYHUTCH NPOLECC M3MEHeHHd CBOWHCTB ero Mare-
puasa, noka OH He ,COCTapuTCa“.

OnbiT MOKasbiBaeT, 4TO MPOLECC CTAPEHHS 3HAYHUTENAbHO YCKO-
psieTCs TpH MNOBHIIIEHHBIX TeMmnepatypax. OH MOKeT CYHMTaTbCA
NpaKTHYECKH 3aKOHUYEHHHIM, ecJH MarHut nporpetb npu 100° C
(o6blyHO B Kunsimeil BoAe) B TeueHue 8 yaC. DTUM JOCTHraercs
TaK Ha3bIBaeMoOe CTPYKTYpHOe CTapeHHe.

[ToaBepruyThiit 3aTeM AeiiCTBUIO NePEMEHHOTO MAarHUTHOTO MOJA
NOCTOSIHHBIL MAarHUT HECKOJbKO pa3MariuiyuBaetrcss M ocaabesaer.
Onnako torana NMOBTOpPHLIE BO3AEHCTBHA MArHUTHBIX NOJiell He Bbl-
3bIBAIOT JaJbHellero ocJaabJeHuss MarHuTa, €cJau TOJAbKO Harps-
KEHHOCTb 3THX MoJIefl He MNPEeBOCXOAUT HANpPSKEHHOCTH MepBOro
noas. IlosToMy MarHuT [0 rpaiayupoBku npubopa mMOABEPraloT
MarHUTHOMY CTapeHHIO, MOMellasg €ro B NEePeMeHHOe MAarHuTHoe
noJje, Gosee CHJbHOE, YeM HOPMaJbHO BCTpevaiolleecss B yCJAOBUAX
3KCNJ0aTal¥ MarduTa.

Matepuanml ¢ manoit Ko3puuTHBHOM cuiof. Kax yxe ormeya-
JIOCh, MaTepuaJbl C MaJoOH KO3PLUUTHBHOH CHJOH NPUMEHSIOTCH
B npHGOPOCTPOEHHH NI W3FOTOBJEHHS MArHUTOMNPOBOAOB. OHu
06J121a10T BBICOKO# MarHUTHOM NPOHUUIAEMOCTbBIO H, CNENOBATENbHO,
MaJbiM  MAarHWTHEIM COMNPOTHBJEeHHeM. Masag KO3pUUTHBHAS CHJA
HEOOXOAMMA /sl YMEHbIUEHHA NOTEPh HA FHCTEPE3HC NPH TPOXO-
HKACHUH N0 mMaTepHaJy IlePEeMeHHOr0 MarHUTHOrO NOTOKa.

[ToMumo moTeps Ha ructepesuc npu nepeMEHHOM HAMATHHUHBA-
HHW B MaTepua/e BO3HUKAIOT TOKH Pyko, BCAeACTBHE UYero HOAB-
AATCsT AONONHUTEAbHbIE MOTepH. [/ yMeHbleHdd HX yJdeabHoe
SJEKTPHYECKOE COMPOTHBJAGHHE MaTephHala MAOJ/KHO OBITh BEAHKO
M CEPACHHHUK NO/KEH HabupaThCi M3 OTAENbHHIX JHCTOB, H30/H-
POBaHHBEIX APYT OT apyra.

B kauecrse Matepua/a BHICOKOH NPOHHLLAEMOCTH 4YacTO NpHMe-
HACTCS MATKO® iKeses0, T. €. Kejle30 C OYEeHb Ma/JbiM COJEpHKAHHEM
yraeposa. MakcuManbHas NPOHHLAEMOCTb €r0 paBHAa MPHMEPHO
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10000, kospuutuBHas cuaa ot 0,56 10 2 Oe. ¥Yaeabuoe COnpoTHu-
BJEeHHE CDAaBHHTEJNbHO HeBeauko, nopsaka 0,1—0,2 @ wumu?/x.

B kauecTBe MmaTepuaJa Aasg CepAEYHHKOB IIHPOKO NpHUMeHsieTcd
TaKke CHJAB ke/ae3a C KpeMHUeM, y/JAeJbHOe CONPOTHBIEHWE KOTO-
poro ropasao Beime — 10 0,5 Q mm®/m, a MarHATHHE CBOiCTBA
NpHMEePHO OAMHAKOBH. 2Kesne3o ¢ ripuUcankoil KpeMHHsi HasbiBaercs
JEerupOBAaHHHM HIH TPAHCHOPMATOPHBIM.

B HacTosillee BpeMsi HMMeloTCs MaTepuanbl, o6samallide O4YeHb
BLICOKOH HayaJbHOH NPOHHULAEMOCTbIO, T. €., CH/AbHO HAMATHUYHBAIO-
muecsd yxe B OYeHb CAa6bIX MATHUTHLIX MoJsx. KospuuTusHas cuaa
3THX MarepuasoB oOuyeHb Mana, npumepHo 0,05 Oe, makcumanabHas
nponyilaeMoctb coctasaser 50000 — 100000 1 y HeKOTOPLIX AOCTH-
raet 600000. dtu maTepuanbl W3BECTHH MOJX PA3NUYHHIMH QHUDPMEH-
HelMd  HaumeHoBauuamu: ,[llepmannoit, ,laitnepuux®, ,Mywme-
Tamn®“ u T. 1. OHKM NpeacTaBAsAOT COOO0H CHJABH HAKEA C XKeJde-
30M H HEKOTODBIMM ApyruMu mnpucaiakamu. CopmepxaHue HHKeas
o6biyHo 6biBaeT oT 50 po 78%,.

Martepuansl 3TH NO3BOJAIT NPOH3BOAUTH HAMarHuuHUBaHuUe cep-
JeYHHKOB 3JEeKTPOMArHHTOB OYeHb MAJBIMH TOKAMH C HUYTOXHOM
3aTpaToO# 3HEPrHH.

§ 20. H30JIANHOHHBIE MATEPHAJIBL

B npubopocTpoeHuu H30AIUMOHHLIE MaTepHa/lbl JOJUKHE 06Ja-
JaTh CAeAYIOLHMHU CBOHCTBaMu: 1) BHICOKOH MPOYHOCTbIO HA MPO-
60% ¥ BHICOKMM CONPOTHBJEHHEM C HEH3MEeHIeMOCTbIO BO BpeMEHH;
2) MeXaHHYeCKO# MNPOYHOCTbIO; 3) TEmJIOCTOHKOCTBIO; 4) HErurpo-
CKOGHYHOCTBIO; 5) Xopouleii 06paGaTLIBaeMOCTbIO W 6) A€lIeBH3HOM.
Kak mu3BeCcTHO, BCeil COBOKYNHOCTH 3TuX TpeboBaHuil He ynoBie-
TBOpsSieT HH OMMH H3 CYILEeCTBYWOWHX AH3JAEKTPUKOB. [loaTomy,
B 3aBUCUMOCTH OT YCJAOBHH, B KaXIOM KOHKDETHOM CJyyae HpH-
XOAUTCS BuIOMPATb CaMbll MOAXOAALIMH 1O CBOMM CBOHCTBaAM
maTtepuast. Huxe paccmarpuBaiotcs Haubogee ynorTpeGHTeJbHHE
8 NPUGOPOCTPOCHUH H30JAUNOHHHE MaTepHabl.

Hepeso. IlepeBo He OT/IHYaeTCd BHICOKHMH H30JHUDYIOLWHMH
¥ MexaHWYyeCKMMH CBOICTBaMH, 103TOMY B HacTosllee Bpemsa IJas
Jertaseil npubGOpoOB NpuUMeHseTcd JOBOJIbHO DeIKO, HECMOTpsA Ha
ero gemesu3ny. OnuH u3 HauboJjiee 4aCTO BCTPEYAIOU[UXCH CaAY-
YyaeB HCMOJb30BaHHUS JepeBa —3TO KOPNychl MEPeHOCHHX npHb6o-

0B.

P d60uuT. ConepxuT npumepuo 70°/, xayuyka u 30°, cepsl.
[Tocje MOJAMPOBKH, KOTOPOH OH XOpOWIO NMOAAAETCH, OTJAHYAETCS
BHICOKHM NOBEPXHOCTHHIM CONpoTHBJAeHueM no 10'° R/cm, mouemy
npuMeHsieTcs B J1a60paTOPHBIX npubopax, OCOOEHHO B MarasMHax
COMPOTHBJIEHUS H MOCTax. DOOHHT BHAEPXKHBAET 3JEKTPHYECKOE
Hanpsokenue B 10—50 kV/ua.

Mexaunueckass npoyHocTb 360HMTA HeBeauka. OH He MOXeT
NpUMEHSATBLCA NPU MOBhIIEHHbX Temmepatypax (csuiue 40—50° C)
BCJI€1CTBHE MaJOH TEeNJOCTOHKOCTH.
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Mox Bo3geiicTBUEM cBera M3 300HHTA BHAEJASETCHA cepa, Tak
4TO MOBEPXHOCTb ero H3 6JecTsuleil 4epHOi CTAaHOBHTCS TPA3HO-
weatolf. I[losToMy 360HHT HYXHO 3alMWATb OT BO3AEHCTBHSA
cBeTa.

Cetuunakc. Usrotosaserca ropsyed NpecCOBKOH C/0MKEHHBIX
B CTONKY JUCTOB OyMard, MPONUTAHHBIX OGakKeJWTOBLIM JIAKOM
(uCKyCCTBEHHAst H30JAMUOHHAA CMOJIA, HM3rOTOBASEMAas M3 CMECH
dopmanuHa ¢ kap6oaosoit kucaorto#). [lpu ropsueit mpeccoske
6aKe UT H3MEHsIeT CBOIO MOJIEKYJ/SPHYIO CTPYKTYpPy H CTaHOBUTCA
TBEPABIM HEroploYHM BelleCTBOM C BLICOKHMH HM30/UPYIOIUMH
CBOUCTBaMH.

liMes HeCKOJbKO MeHbliee [OBEPXHOCTHOE COMPOTHBJ/AEHHE
(nopsiaka 10! Q/cm) B MpoYHOCTH Ha Npo6Oil, ueM 360HUT, TeTHU-
Haxc o6JajaeT ropasfo JyYUIHMH MeXaHHYeCKHUMH CBOHCTBAMH.
TennoCTONKOCTL ero 3HaunTeAbHO BHIIEe (nmpumepHo o 120° C).
FeTunakc xnpouo o06GpaGaTHBAaeTCS PeXYIHMH HHCTPYMEHTAMH.
VisrotoBaseTrcs OH B BHAe JUCTOB, KPYIJILIX UITHIpeidt U TPpyOOK.

Yrasanuble cBoHCTBAa obeCcneuusa¥ TreTHHAKCY ILIMPOKOE MpPH-
MeHEHHe.

Texcroaurt. Harotosasercs TeM Xe NyTeM, YTO M FeTHHAKC,
HO TOJBKO BMeCTO O6yMaru QJs Hero NpUMeHAeTCs TOHKas XJoMm-
yaToOymaxkHass Marepus. TexcToauT otauuaercs 6oJbLieli MexaHH-
YeCKOH MNPOYHOCTbIO, YeM TreTHHAKC, NOo JAU3JCKTPHYECKUM CBOH-
CTBAM H TeIJOCTOMKOCTH OH MoZoGeH emy. kl3roToBasieTcd B TAKOM
e BUAE, UTO M TeTHHAaKC.

Qkxcuenbcuop. [log 3TuM Ha3BaHWEM H3BECTHA TOHKAsI JbHS-
Has, XJonuatobyMaxxHas WM LIeNKOBas TKaHb, NDONHTaHHAA XKeJ-
THIM MacJaHeIM JakoM. OTaHyaeTCcss BHICOKUM COMPOTHUBJEHHEM HA
npo6o#i — 10 50 kV/um. Hacto npuMeHsieTCss A/ M30JSUMKH KaTy-
[ieK M AJd H3TOTOBJEHHS TOHKHX M3O0JISUHOHHLIX npokaanok. Ilpu
MOHTd)Xe MPOBOAOB BHYTDH MPUGOPOB LIMPOKO MPUMEHAIOTCH 3KC-
e/ bCHOPOBLIE TPYOKH (CTEPJHHT-UIIAHT).

[fnacrtuyeckune macch, [lracruueckue MacCel NOJYYHIAH
B HACTOfiliee BPeMd HCK/AIOYUTENbHO LIMUPOKOE NMpHUMEHeHHe B INpPH-
6opocTpoeHuu 6sarofapss CBOWM BLICOKHM 3JIEKTPUUYECKHM M Mexa-
HUYECKHUM CBOWCTBAM, NPOCTOTE, yAOGCTBY M OGHICTDOTE H3roTOBJE-
HUs JeTasel naxe OYEHb CJI0XKHOH KOH(purypauuu. eranu uaro-
TOBJSAIOTCS NPECCOBKOH M3 MOPOWIKOOOPa3HOil MaccCel, MOJy4aroT
r1aaKyo OJecTAIlyI0 MOBEPXHOCTb M He TPeGylT nocaeayioue
o6paGotku. [Ipu mupeccoBke peraneil pasmepsl BblAEPKUBAIOTCA
¢ O60abUIOH TOYHOCTHIO H, KpOMe TOro, B JeTajJd MOTYT OblTb
3aMpPeCcCOBAHBl MeTaNJHYeCKHe 4YacTH, HanpuMep KOHTAKTH HJAH
KpenexHsle raiki.

Jlns M3roTOBMEHMS MAACTMACC NPHMEHAETCH MHOFO PAasAHYHBIX
MaTepuanoB. HauGosee pacnpoCTpaHeHHBIMH SIBASIOTCA KapOOJAT
M monoGHbie eMmy GakeauT u peamMaHoa [lopomkoo6pasnas
Macca M3roToBafeTCcs M3 6axke1uTOBOH (KapOOJHUTOBOH) CMOJB
C BOJIOKHHCTBHIM BewlecTBOM (HampuMep LEANI0N030H) U HAMOJIHH-
TeneM (HanpuMep KaonuHOM).
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[Tpeccoska nMpou3BOAUTCSH HAa FOPSAYMX mpeccax.

Maactmaccel oGnanaT BeicokuM o6beMHbIM (101°—10'3 Q/cu)
u noBepxHOCTHHIM (1011—101* Q/cm) conporusaeHneM. IIpoGusHoe
Hanps)KeHHe cocTasJ/isieT npuMepHo 15—40 kV/um.

TensocTofikocTb mnJAACTMacC HDOBOJNBHO 3HAUMTeNbHAa, OOLIUHO
100—120° C. pu oTHOCHTENbHO GOJABLION TBEPAOCTH MJIACTMACChi
OTJMYAIOTCA XPYNKOCTbhIO, OCOOGEHHO npM HeHOJbILNUX TOJULMHAX,
YTO 3aTpPyAHAET M3rOTOBJEHHE M3 HUX OYeHb TOHKHX A€Tajied.

F'nasa V

KPATRHE CBEIEHHA 06 H3MEPHTEJIBHBIX
TPAHC®OPMATOPAX

§ 21. OBIIUE HOBATHA

TpaucopmaTopem HasbiBaeTCs npuGop, He copepxainuil B cebe
BpallaloUIMXcs yacTed M MNpefHa3HaYeHHbH! A5 NPEeBpalleHus 3J/eK-
TPUUECKOH 3HEPTrHHM IepEeMEHHOro TOKA K3 OJHOTO HanpsHKeHHs
B Apyroe.

HMamepurteabHble TpaHC(OPMATOPH MNPHUMEHSIOTCA IIA yBeauue-
HHUS NpeJesoB H3MEpPeHHUs B llensx NepeMeHHOro Toka. Kpowme Ttoro,
NpUMEHeHHEM M3MepHUTeNbHEIX TPaHCcPOpMATOPOB B HENAX BHCO-
KOro*HanpsikKeHus AOCTHraercss 6e30macHOCTb OOCAYXKMBAHHS H3Me-
pHUTeNbHBIX NPUGOPOB M yCTpaHsfeTcAd HeOOXOAHMOCTb B H3MepH-
TeJbHHX MNPU6OPAx CrneuHalbHHX K KOHCTPYKIUHMH [Jf BLICOKOTO
HanpsKeHUd.

CyliecTByloOT 1Ba BHAAa HW3MEPHUTEJbHHX TPaHCHOPMaTOPOB:
TpaHCcpOpPMATOPH TOKa M TPpaHCGOPMATOPLI HaNPSIKEHHS.

Besaxuit TpancgopMmaTop COCTOMT H3 Tpex OCHOBHBIX yacTed:

a) xejesHoro ceppeusuka F (puc. 2) 3aMKHYTOH (DOPMBI, H3ro-
TOBJEHHOTO M3 CIelHaJbHOro JHCTOBOrO TPaHC(HOPMATOPHOTO XKe-
J1e3a;

6) nepBUYHOH OOMOTKH C uyucAOM BuTk0oB W, HaMOTaHHOH u3
MeJHOH MPOBOJIOKH C ONpeleNeHHHM YHCJIOM BHUTKOB, BKJAIOUAEMOH
B llenb KaK MPHEeMHHK TOKa;

oA
- 9 - ?_ B) BTOPHYHO# OGMOTKH C 4UCJIOM BHT-
Vo xoB W,, HAMOTAHHOMN TaKke U3 MeIHOMH
< NPOBOJIOKH, HO C IPYTUM YHCIOM BUTKOB.
1 ) Y [MepBuunas o6MoTKa TpaHCcHOPMATO-
POB TOKAa BKJIOYAETCA B LeNb NOCJen0-
O BaTeNbHO, BO BTOPUUHYIO OOGMOTKY
“, ‘ ﬂ [ BK/I0YAeTCH aMNepMeTp W/ aMiepHble
A OGMOTKH BaTTMETPOB, CYETUUKOB H T. A.
? W [TlepBuynass o6moTKa TpaHCpopma-
—_— TOPOB HANPAKEHHUA BKAIOUAETCS rapas-

! JeJbHO K NpoBOAaM uenyd, KO BTODUY-

HOH 06MOTKE MPHKJAIOYAIOTCA BOJbTMETD

Puc. 2. Cxema u ycrpoicrso /U BOJBTOBbIE 0OMOTKH BaTTMETPOB,
Tpanchopmatopa TOKa. CYeTYHKOB M T. Il
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[MpuHuun neficTBUA  TpaHCchHOpMATOpa OCHOBAH HAa fABJAGHHK
3JIEKTPOMArHUTHOH HHAYKIHH. [MepemeHHbllt TOK, NpOTEKAOHIUIL
no nepBuYHOX OOGMOTKE, CO34A3eT B kesese TpaHcpopmaTopa nepe-
MEHHBIH MSTHHTHBII NOTOK, HENPEPHIBHO MEHAIOUWMHACSH MO BeJHUYUHE.
DTOT mepeMeHHbIH MAarHATHBIA MOTOK, OXBATHIBAEMBIl TaKKe BUT-
KaMu BTOPHYHOH OOMOTKM, HHIYKTHPYET B Hell NepeMeHHYIO
3JeKTPOABHKYILYIO CHJIY, KOTODYIO MOXHO HCNOJ/b30BaTh KakK
HOBEIfI HCTOYHHK TOKa. i

§ 22. TPAHCPOPMATOPBI TOERA

[TepBuuynass o6MoTKa TpaHcpopmaTopa Toxka HMeeT HeGoJblioe
YUCJIO BUTKOB TOJICTOH NPOBOJIOKH, Kabens WAM LIHHB, N0 KOTO-
pPHIM TPOXOAMT H3MepseMblit ToK. Bropuunas o6moTka HMeeT
CpPaBHUTEJAbHO 6OJbIIOE YHUCAO BHTKOB NMPOBONOKH H 3aMKHYTa Ha
amnepmerp. [Ipy H3MeHEeHHH NEPBHYHOTO TOKA NMPOMNOPIUHOHAALHO
H3MeHsieTCsd H BTODHYHBIA TOK M, CJAe]OBaTeJbHO, WIKaJaa aMmmep-
MeTpa MOXeT rpaiyHpOBaTbCsl HENOCPEACTBEHHO B eJHHHLAX Nep-
BHYHOro ToKa. Cusa TOKa BO BTODHYHOH LeNH MEHbIIE CHJBI TOKA
B NMepBUYHOH NPHOAU3UTENBHO BO CTOJbLKO Pa3, BO CKOJbKO UHCJAO
BUTKOB BTOPHUYHOH OOMOTKH GoJiblIE YHCJA BUTKOB NEPBUYHOM.
OtHolleHne TOKOB B OOMOTKAaX Ha3blBaeTCsi KO3 (DHUIHEHTOM
TpaHCchOpMaLUHUM.

Yro kacaercs BepXHero npepesa AJs TOKa B NepBUYHOH 0OMOTKE,
TO 3TOT npenea MoxeT OHTb TeM BHile, ueM GoJblue KO3PUUHEHT
Tpaucdopmauuu. Yem Boiie KO3DHUMEHT TPaHCHOPMAIMH H3MEpPH-
TEJbHOTO TpaHChopmaTopa, TeM GOJbIIHA TOK MOXHO HU3MEpPsSTh,
NnoJib3ysACh OnHUM amuepmeTrpoM B 5 A. Jlna moaasaswoiuiero 60/b-
UIMHCTBA WU3MEDHTENbHBIX TPaHCHOPMATOPOB TOKA HOMUHANBHBIE
BTODHYHBIA TOK cocTasaseT 5 A. Koabpuuuedt tpauchopmaunun
06o3HauyaeTcss OOLIYHO B BHJAE OTHOIIEHWS NEPBHYHOTO TOKA KO
BTODHYHOMY, Hanpumep, 600/5 A.

Ins TpaHcopmaToOpoOB TOKA HMEET MeCTO TaKoe COOTHOLIeHHe:

I, _w,
T w, = R

rne /;,—TOK B MepBUYHON OOMOTKe,
I,—TOK BO BTODMYHO# OOMOTKeE,
W, —4YHUCJO0 BHTKOB B NEpPBUYHOH OOMOTKe,
W, — 4UCA0 BATKOB BO BTOPHUYHOH OOMOTKe,
k. —xospuuuedt tTpauchopmamuu.

W3 sToil dhopmyssl BHIHO, UYTO TOKH B MepBMYHON M BTOPHY-
HOM 0OMOTKax TpaHchOpPMaTOpa OTHOCATCA OGPATHO NPOMOPLHO-
Ha/bHO YHCAY BUTKOB B HHUX.

HMamepurenbusiit Tpanchopmatop Toka pab6oTaeT BCe BpeMs NnpH
3aMKHYTOH BTOPHYHOM OOMOTKE, NPHYEM CONPOTHBAEHHE, HA KOTO-
poe 3aMbIKaeTCss BTOpUYHass oOMOTKa, OuYeHb HeBeauko. Ecau
PasOMKHYTb BTOPHYHYIO OOMOTKY TpaHcpopmaTopa, TO MOKHO
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ZICNOPTUTbL €ro, TaK KakK NMpH 3TOM BO BTOPHUHOH 06MOTKe Oymer
WHAYKTHPOBATbCA 3JEKTPOABHIKYILAS CHJa, BO MHOro pa3 Impe-
BocCXoJslass HOPMaJbHY!O, B pDe3yJbTaTe 4Yero MOXeT 6HITb npo-
-6uTa M30/411MM OOMOTKH, 8 TAKKe MOXET IeperpeTbCsl CepAeYHHUK
TpaHchopmartopa.

Kpome TOro, noc/ie pasMblkaHus BTOPHUHOH OOGMOTKH TOYHOCTD
TpancdopMaTopa TOKa U3MEHAETCs, BO H3bexaHHe yero Heo6xoaumo
Pa3sMarHUTUTb CepAeYHHK Tpancopmartopa.

B 3aBucHMOCTH OT HasHauyeHusl TpaHC(HOPMATOPH TOKA MO CBOeH
‘KOHCTPYKUMH NeNATCS HA CTAUHOHAapHLIE M lIepPEHOCHBHE.
CrauuoHapHble B CBOKIO O4depelb AeNsATCS Ha NMPOXOLHHE H OMNOP-
HbI€E.

[TpoxonHele TpanchopMaTOpH OLHOBPEMEHHO CJy)KaT Kak Ipo-
XOJHbBIE H30/ATOPH B pAacHpefeNUTeNbHbBIX YCTPOHCTBAX.

OnopHbie TpaHcHOPMATOPHl HewuieBJe MPOXOAHBIX B UMEIT INpe-
UMVIIIECTBA Nepex MPOXOAHBIMH B OTHONIEHHH TNPOCTOTHL H raba-
PUTOB, KPOMe ‘TOro, OHH NPenNOUTHTENbHE® MPH OYeHb BLICOKHX
HanpsokeHusx (Boiuwie 150 kV). Onopusie TpaHchOpMaTOpH BecbMa
ynoGHBl A MOHTaXa Ha OTKPLITOM BO3AYyXe.

[TepeHocHble TpaHCchOPMATOPL TOKA MpefHa3HAYeHb! A paboTH
‘B 1a60pATOPHLIX YCAOBHAX U NMPH KOHTPOJAbHBIX MCIBITAHMAX yCTa-
HoBok. [TosToMy O0OBYHO mNepeHOCHHE TpaHchOPMATOPH UW3rOTO-.
BJ/IAIOTCA HA HECKOJbKO TNPeJeJOB U3MEPeHUS M OXBAaTHIBAIOT 3HAYM-
-TeJbHbIH JHAMNa30H TOKOB.

§ 23. TPAHCOOPMATOPBI HAIPAREHAA

[1Ipu ¥3MepeHHH BBHICOKHX HANPAXKEHHWH NMepeMeHHOro TOKa IpH-
MeHeHHe N0O6aBOUYHHLIX " CONPOTUBAEHHUN /s PAaCHIMPEHHA NpPene/oB
M3MepeHuss OKashBaeTCd 3aTpyAHUTeAbHbIM. Jo6aBouHble COUPO-
TUBJEHHUS TNPH 3TOM MOJAYUYATCA TPOMO3X-

s KHMH, a ycTaHOBKka mnpu6OpPOB CTaHOBUTCH
omacHo#t A/ XH3HH OOCJAYyXKHBAwUlero

¥ X ’* nepcoHasa. B aTux cayuasx nosab3yroTCs
Anaa TpaHchOpMaTopaMu HanpsiKeHHd, OCHOBHOE

\\H\ Ha3HauyeHHe KOTOPLIX 3aKJIYaeTCs B MOHH-
T‘W;“‘““ KEHUH u3MepsieMoro Hanpsikenus. Hame-

puTesbHble TpPaHCHOPMATOPH HaMPAXKEHHS
M3rOTOBJASAIOTCA ABYX THNOB— 0AHO(pAa3HHIE

Wy u Tpexdasuule. '
/ / [epsuynas o6moTka TpaHcdopmaTopa
- HANpSOKEeHH OGBLIYHO COCTOMT M3 GOJBLIOTO

¢ YKHCJa BHTKOB CPaBHUTEJNBHO TOHKOH npo-

BOJIOKY. Bropuunass o6MOTKa MMeeT MeHb-

iee 4ucao BUTKOB M3 GoJiee TOJACTOH MpPO-
BOJIOKH.

Hadg O TKA W H MaTtopa

Puc. 3. CxeMa u ycTpoit- Iepeuy ( 6M03I)< 1 Tpa C(‘(I:);)DAB egb

cto Tpanchopwatopa  HampskeHus (puc. BKJIIOYaeT It
HAOPAXKEHHS. aHaJOTMYHO BOJbLTMETDY, T. €. NapasjesbHo
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TeM mpu6opaM H COMPOTHBJEHUSAM, Hd 32)KHUMAX KOTOPHIX HeoGXo-
IMMO M3MepHTb HanpsukeHue. Bropuusaa oGMOTKa W, NPUKAIOYaeTCs
HEMoCPeACTBEHHO K BOJbTMETPY. Ha 3axumax HanpsikeHus BTO-
puyHO# o6MoTKH GboiBaeT o6biuno 100—110 V. Hanpskenue nep-
BUUHOH OOGMOTKH MOXeT ObTb OueHb BhICOKUM. [TepBruHas o6MOTKa
Ha/le)KHO M30/JMPYETCs OT BTOPHYHOH OOGMOTKH, 4eM JOCTHUraetcs
6e3onacHOCTb npu paboTe ¢ BONBTMETPOM.

OTHOuleHHe HANpsKEHHss nepBHYHOH ob6bMoTkM U, K Hanpsxke-
HUI0 BTOpPUYHO# o6MOTKH U, NpPAMO NPONOPLUHOHAAbHO OTHOLIe-
HUIO YuCJa BUTKOB:

Ul_wl =k

Ug_w; T

B wusmepurenbHoM TpaHcGOpMaTOpe HANDSXKEHHS HU B KOEM
C/1yuae HesMb3sd 3aMbIKaThb HAKOPOTKO BTOPHYHYIO OGMOTKY TpaHC-
¢opmatopa, TaKk KakK NMpH 3TOM MOTYT CropeTb 06e ero OOGMOTKH.

§ 24. BRIKNWYEHUE IPAEOPOB YEPE3 H3MEPUTEJIDbHBIE
TPAHC®OPMATOPBI

[Tpu cocTaBneHHH BCEBO3MOXHBIX CXeM C H3MepHTENbHLIMH
TpaHcopMaTopaMud HEOGXOAHMMO TMPHIEDXKHUBATBCA  CJAeyLIUX
OCHOBHBIX NDPABHJI:

1. BropuuHas nenb TpaHcopvaropa TOKAa HU B KOeM CJAydie
ge NOo/DKHA ObITh pasoMkHyTa. Oda no/mkua ObIThb 3aMKHyTa JAd60
Ha ¥3MepuTenbHbIlt npubop, AM60 HAKOPOTKO.

2. Bropuuyuas o6moTka TpancopmaTopa HanpshKeHus Bcerna
AOJIXKHA ObLITb 3aMKHYTa HA BOJBTMETD HJH TapajjenbHble Uend
BaTTMETPA HUJAMU CUETYHUKA, JUOO OCTAaBATHCA PA3OMKHYTOH.

3. Ha cTtopoHne BbICOKOTO HampsixeHus TpaHcdopmatopa Hamps-
HKEeHHsl NOJKHBL ObITh BKJAIOYEHB! NMpefoXpPaHuTenu B o6a nposoia.
Ha BTopuuHoii cTopoHe mpemoxpaHdTenn AOMKHEL GbITb BKJOYEHB
JUIIb B He3asdeMJeHHble MNPOBOAA. BrkiaouyeHne nperoxpaHuTeneit
B NEePBUYHYIO LeNb TpaHcOpMATOPA HANPSIXKEHHUS UMeeT IleJablo
3alIUTUTb TPaHCHOPMATOP OT MOBPEXKACHUU WM NEpPEHANPAKEHHI.
[Tpesoxpanurenu Bo BTOPUYHOM LENH 3aWHIIAIOT TpaucdopmaTop
HANPIAKEHUST OT INeperpysok, MPOUCXOASAUIMX BCJAeLCTBHE Hemnpa-
BH/IbHBIX BKJWYEHUH H3MepUTe/NbHbIX MNPUOGOPOB, HempaBUJAbHOrO
33a3EMAEHHA HWJIH KODOTKOrO 3aMbIKAHMUA BO BTOPHYHOH UENH.
B GoabuinncTBe cayyaeB OKAa3HBAETCH JOCTATOYHLIM BKJKOYEHHS
apepoxpauurens Ha 2 A. [lpu sTOM caeayeT MOMHATb, 4TO
MPEAOXPAHATE/Ib MOXKHO BKJAKYATb TOJNbKO B HE3a3eMJAEHHbLIH Mmpo-
BOZ, TaK Kaxk B NMPOTHBHOM CJyuyae NPU NMepPeropaHud mnpenoxpa-
HUTEJ/IA 3a3€MJICHHE BBIKJIIOYAETCHA, YTO ABAALTCA COBEpPLIEHHO HEO-
f1yCTUMBIM.

4. [Ipy onHOBpeMeHHOM BK/IIOUEHUH TPAHCHOPMATOPOB TOKA
¥ HanpsDKeHHss HMX BTOpPHMYHbIE LEeMH H KOpOyca JO/KHH GHITh
3asemneHbl. Hanmenbee gonyctumoe ceuenue MeAHOrO 3a3eMJsio-
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mero npoBofa AOMXKHO GuTh 16 mm2 Heo6xoauMmocTb 3asemJ/eHus
BTODHUYHBIX Leneil TpaHcpopmMaTopoB 0O6YyCJAOBJAEHA MOBLIILIEHHEM
6e30MaCHOCTH CXeMbl I/ OOCJAyXHBAlOLEro nepcoHa/na, TakK Kak
B He3a3eMJeHdHBIX BTOPHUYHBIX LEMsSX MOTYT BO3HHKHYTb ONacHble
IJIsl XKH3HU HanpsKeHHs.

5. [1pu Bk/OUeHHH TOABKO TpaHCcdHOpMaTOpa TOKAa BTOPHUHAA
LeNb He 3a3eMJseTCH, HO OHA AOMKHA MUMeTb OJHY OOILYI TOYKY
C NMEePBHYHOH LeNblo, YTOOH Pa3HOCTH MNOTEHUHAA0B B OOMOTKAax
U3MepHUTebHBX NPLOOPOB GblAM HaHMEHbIIHMH.

6. [1pu BK/JIOUEHHH H3MEPHTEJbHbBIX TPAHCHOPMATOPOB ACJKHA
OLITb NPUHATA BO BHHMAaHHE HX MOJASPHOCTb; FeHEPATOPHble KOHLUM
TpaHCOpMAaTOPOB M H3MEPUTENbHbIX NPHGOPOB NOMKHE OHITH
cornacoBansl Mexnay co6ofi, Bo n3bexaHne HeNpaBUILHBLIX 110OKa3a-
HU#i npuGOpoB. DTO NpaBuio OCOOGEHHO BAaXKHO B leNfxX TPex-
(¢asHoro Toka, rje OYeHb YaCTO OTPHUATEJNbHBIE NMOKa3zayus H3Mme-
PHUTENbHLIX NPUOOPOB He NAWQT elle OCHOBAHWH YTBEPXKAATH, UTO
BKJIIOYEHME MPOU3BEAEHO HEMpPABHABHO.



PA3/EJ BTOPOH
CUCTEML IPUBOPOB

FTaasa VI

3JERTPOUSMEPUTEILHBIE IPHBOPHI
MATHUTOSJEKTPHYECKOH CUCTEMBI

§ 25. HASBHAYEHHE ONPUBOPOB

MarduTOaeKTPHYeCKHe H3MepuTeNbHble NPUGOPEl TPUMEHAIOTCA
[As M3MEPeHUs CHUAbl TOKAa (ammepMeTpnl M MHJAJHAMOEPMETPHI)
¥ HanpsixeHus (BOJIbTMETPH) B Lensx NOCTOSHHOTO TOKa H H3ro-
TOBAAIOTCA KaK CTalMOHapHble (WHUTOBbE), TAK U TMEPEHOCHBE.

§ 2. HPHBNUNO REICTBASA

MexauuaM npuGOpPOB MAarHUTO3JEKTPHUECKOH cucTeMbl (puc. 4)
COCTOMT M3 HENOABHXKHOMO MOAKOBOOODPA3HOTO TMOCTOSIHHOTO
maruuTa A, K moJiocaMm KOTODOro mpu-

AeJlaHbl HAKOHEUHHKI K H3 MSATKOro %
J’e/e3a, OXBaTbIBAIOLKE CHJOILHOM Xe- A
JesHblit  uKauHAp-cepaeuduk D. [lo-

CAENHHE YKpeNn/aeH HeNnoOABHXKHO H Tak, \\\\\\\\ll I
YTO MEXAY HUM H NOBEDXHOCTBIO IIO- I[[
JHOCHBIX HAKOHEYHHMKOB KHMEET(Cs KOJb- ]l,
ueoOpasHblii BO3AYWHBIA 3330p B1,5— g | I
2 MM; B =TOM 3a30pe cbpasyeTcsi CHJIb-
HO® ¥ TNpPaKTHYeCKHW paBEOMEPHO pac-
npeleNeHHOE MAarHHUTHOE MOJe.

[TonBuxkHYIG wYacTb Mexawu3Mma co-
CTaBJsAeT Jerkasg npsaMOyroabHasi pa-
MOYKa B, wmecvmas Ha cebe 06MOTKY
W3 TOHKOH HM3CJIMDPOBAaHHON NPOBOJIOKH
¥ NOMEILeHHAast TaK, YTO OXBaTbiBaeT
}KEJIESHbIg UHJUHAP-CEPACYHHK M MO-
KeTt CBoGOJHO MOBO -

Ly IHOM 32]1130p e. H%iquﬁ?)'l(‘)l;ﬁ?mzei&su Puc. 4. Cxematnueckoe ycTpoit-
: CTBO MpHGOPa MAarHHTO3NEKTPH-
TOKa 4Yepe3 OOMOTKY 3TOH paMOYKH HeCKOH CHCTeMbl.
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BO3HHKAeT MarHMTHOE N0Je, KOTOPOe BCTYNAeT BO B3aWMOAEiCTBUE
C MAarsMTHbBIM 10JeM, C03[1aBaeMbiM HENOJABHIKHEIM [OCTOSIHHLIM
maruutoMm. Iloa B/AMAHHEM Takoro B3aHMOLEHCTBHA MArHUTHLIX
noJsefl paMoyYKa HayuWHAaeT BPawlaThCd B Ty RJH JAPYTYI0 CTOPOHY
(B 3aBHCHMOCTH OT HampaBJeH’s TOKa, NPOXOJsLIEIo Yepe3 ee
06MOTKY), NIpHYeM BeJHYMHA OTKJIOHEHHs (BpalleHHs) 3aBHCUT OT
BeJIMYMHBI CHJ/IBl 'TOKA, NPOXOJALEro Mo O6MOTKe paMOYKH.

C paMoOukoi#l cKpemneHsl ykasareab S (cTpeaka npuGopa) ¥ ABe
COHpadbHble NPYXHUHKH £ U3 HEeMAarHHTHOrO MartepHasna, KOTOpHE
OKa3blBaIOT NPOTHBOJEACTBHE BPALIEHUIO PAMOYKH U OJHOBPEMEHHO
CAYXKaT A4 [0ABOJAA TOKAa K KOHNAM ee OOMOTKH.

[Toxasanue npub6opa B J11060M MecTe IIKaJh COOTBETCTBYET
MOJIOXKEHHIO, KOrAa 3/eKTpHYeCKHH Bpalarwlldii MOMEHT YpaBHO-
BeIIEeH NPOTUBOAECHCTBYIOIHM MOMEHTOM, CO30aBaeMblM CHHPaJ/b-
HbIMH TIPYXHWHAMH,

§ 27. €BOMCTBA H OBJIACTH NPHMEHEHHAA

MarnuTtoanekTpuueckie NpuGOPH NPH COBPEMEHHOM COCTOSHUH
TeXHUKH H3MEPHUTENbHLIX npubopoB Ogaaromaps CBOeil TOYHOCTH
M BLICOKO#l YYBCTBUTENbHOCTH SBJSIOTCA ONHHMMH M3 OCHOBHBIX
THNOB H3MEPUTEJbHHX TpuGOpoB. OHM TpPHMEHSIOTCA KaK Ha
TeXHHYECKHX 3/eKTPOYCTaHOBKAX TNOCTOAHHOTO TOKa, TaK W B pas-
JHYHBIX JAa6CPAaTOPHBIX YCTAHOBKAX KAaK KOHTPOJbHbBIE NPHOOPHL.
KpoMe TOro, oHM IWIMPOKO PacmpOCTPAHEHbl MJs Lejeill H3MepeHus
CONMPOTHBAEHHH M AJAs TeNJOKOHTpoasd. OHHM Takxke ABISIOTCA
H3MEpDUTENAMH Pa3JMUYHBIX NPUGOPOB AAS PaJHON3MEpPEHHH W A4
CnenvanbHbIX H3MEpeHHIi Ha NepeMEHHOM TOKe MPOMLIIJIEHHOR
YaCTOTHI. '

MarHuTossekTpuueckHe NpUOOPH NMPUTOAHBI TOJbKO IS H3Me-
peHHUsi MOCTOAHHOrO TOKa W Hanpsikenus. lllkaaa npubopa pasHO-
MepHa, a caM npubop MoJsipeH, T. €. IJs, NPaBHJAbHOrO OTKJOHe-
HUS ero CTPe]KH He0OXCAMMO NMPONyCKaTb Yepe3 Hero u3MepseMbli
TOK B CTPOTO ONpejeJeHHOM HampaBJ/eHHH.

M3 Bcex npubopoB C HENOCPEeACTBEHHHIM OTCUETOM OHHM JaIOT
HauGo/bIUyI0 TOYHOCTh H3MepeHHs. [IpHOOPHI JYUIIHX KOHCTPYK=
uufi uMeT norpemHocts 0,2°/, oT HauGosblIEro NMOKA3aHHSA.

Kpome Toro, upe3BnuaiiHo BaXKHHIM Ka4eCTBOM MAarHUTO3/EKTDH-
YeCKHX NPUGOPOB sBAseTCS HeOoablIOE mnOTpebJeHHe HMH 3Hep-
rud, HopMalbHO IQUTOBEHE BOJbLTMETPH HMEIOT COMNPOTHBJEHHE
100 —300 @ na 1 V. JlaGopaTopHbie BOABTMETPH 06/1aJaI0T CONPO-
THBJeHHeM nopsiaka 1000 Q@ ua 1 V, a 1a6opatopHble MHAIABOJALT-
meTpel 10 20000 Q na 1 V. lNpakTuyeckn cob6CTBEHHOE MoTpebJe-
HUe 3JIEKTPOIHEPruH y TeXHHYeCKHX BOJAbTMeTpoB Ha 150 —200 V
He npesBuimaer 2 W, a y amnepmerpoB Ha 5— 10 A oHO He npe-
Buimaet 0,5 W.

OnfHUM M3 KPYNHLIX JOCTOUHCTB MArHHTO3/JEKTPHUECKHUX NpH-
60pOB sBJAETCA TO, YTO LIKa/a HX DPaBHOMEpPHAa HA BCEM CBOEM
NPOTSAKEHHUH.
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Ha nokasanne npu6opa MOCTOPOHHHE MarHHUTHbBIE MOJs OKa3bi-
BAICT HE3HAUHTEe/JbHOE BJMAHHE TNOTOMY, 4TO caM NpuGop umeer
JOBOJILHO CHJIbHLI NMOCTOSIHHBIA MAarHuT.

BJausinve TemiepaTyphl Ha NMOKasaHue npubopa He3HaYMTEJbHO,
HO IS TOUHBIX U3MeDeHH#l MHUJLIHBOJIbTMETPAMHM H aMnepMeTpamu
C WyHTaM¥ MPUMEHAIT TEMNEPATYPHYI KOMIEHCALHIO.

K HegocTaTKaM MarHuTO3JeKTPHYECKHX INpPHOOPOB CAeAyeT
OTHECTd: a) NPUTOAHOCTb HX TOJbKO M H3MEPEHHs B lensx
NOCTOSAHHOTO TOKa W 6) HecnocoGHOCTb BHIAEP:KUBATb GO/bLIKE
neperpy3kd TOKOM.

§ 28. HPEJAEJRI H3MEPEHAA

HsrotosasgeMble MHAJHAMIEPMETPHl M aMmepMeTpHl MarHHTO-
3JeKTPHYECKOH CHCTEeMbl HEeNOCPeACTBEHHOrO BKJIOUEHHS N03BO-
JAAI0T M3MepHTb cuay Toka oT 1 mA mo 100 A. IlpumeHeHue wyH-
TOB B CHJIbHOH CTeMeHH pacIuupseT mnpeseabl H3MEPEHHA CHJBL
Toka (no 5000 A u Gosee).

AMmnepMeTpEl HOpPMANbHO H3rOTOBJAAIOTCA C HADYXKHbIMU IMIYH~
TaMH Ha CHJY TOKa, COBNAJdIOUIYI0 C BeDXHHMH MNpenesamd nusme-
penuss npubopa. OZHAKO B HEKOTOPHIX CJAydYasX H3TOTOBJSIOTCSE
TaKXe aMnepMeTphl, Y KOTOPLIX MIYHTH DACCUMTAHbl HA CHJAY TOKa
MeHee BePXHero npejena H3mepeHus. B nocrenHem cayuae mpH
NOJHOM OTKJOHEHHMH CTPeJKH MO lIKane WyHT paboraet ¢ mnepe-
rPY3KOH, BeJHYHHA KOTOPOH paBHAa OTHOLUEHHWIO BEPXHEro npeaena
H3MepeHHs npuéopa K HOMHHAaAbHOH cuJae TOKa MyHTa. Takue
aMnepMeTpsl BK/IOYAIOTCA HA NOBBIIEHHYI0O HArpysky KpaTkospe-
MEHHO H HOPMAa/JbHO JOJUKHEI paboTaTb C Harpy3ko#H, He MNpeBbi-
Wanieid HOMHHAAbHOM CHJ/bl TOKa wyHTa. LIyHTH npHKAIOYAOTCSE
K 3axumMaM npubopa KaauO6pPOBAHHBIMH MpPOBOAHMKAMH, C KOTO-
pHIMH NpHOGOpP BhINyCKaeTcs C 3aBoja.

B Tex cayuwasx, koraa no yc/n0BHSM MeCTa pacCTOsHUE OT
mWyHTa A0 aMlepMeTpa NPEBHINAET IJHHY COeJHHHTEeAbHBIX MPO-
BOLHHKOB, NMPHAAHHBLIX K IIYHTYy, CJAeAyeT 3TH MNPOBOAHUKH 3ame-
HUTb GOJsiee NJIHHHBLIMH, HO 0053aTeJbHO COXPaHHTb MX AAHHHE NG
CONMPOTHBJAEHHIO,

CxeMbl BK/IIOUEHHS AMIEPMETPOB B 3JEKTPHUECKYIO LeNb MOKa~
3aHbl Ha pHc. 5.

a (4
’
” () )2
I
D
—-.rs
o LUV YU
Is

Puc. 5. Cxembl Bxaouenus aMnepMeTpa B 3/EKTPHYECKVIO Lenh:
@ — HefloCPeACTBeHHOE BKJIOYEHMe; 6 — ¢ HaPYXHBIM WYHTOM.
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Bo/bTMETPE MArHHTO3JEKTPHYECKOH CHCTEMH, BKJAOYaeMmble
B LeNb HCNOCPEACTBEHHO, MNO3BOJAIT HU3MEPSATb HaNpsXKEHHE OT
0,1 10 600 V. C 106aBOYHLIMH CONMPOTUBACHUAMU MOXHO U3MEPHTH
ganpsikende 10 15000 V u 6Gouee.

CxeMbl BK/IOUEHHs1 BOJIbTMETPOB B 3J/IEK1PUYECKYIO LeMb MOKa-
3aHBl Ha pHC. 6.

X
y

o
3

-

Puc. 6. CxeMbm BKJIIOYEHHS BOJbTMETP2 B 3JEKTPHMECKYIO LeNb:
@ — MernocpeACTBEHHOE BKJIOYeHAe; 6 — ¢ A063BOYHLIM CONPOTUBNEHUEM.

§ 29. BHEIIHEE BbIIOJHEHAE

HluToBble MPHOOPH MAarHUTOSJNEKTPHUUYECKOH CHCTEeMEl, KaK npa-
BHJIO, U3TOTOBJASIIOTCA B KPYT/ABIX )KEE3HbIX, OKPAUIEHHHIX B uep-
HbI UBET KOPHNyCax M HMEIOT NMPAaKTHUYeCKH pPABHOMEPHYIO IIKagy
4 KONbeBHAHYIO CTpeaky. Ha snnmueso#t cropone Kopmyca HiXOLHTCA
npucnocobaeHue iasi yCTAHOBKM CTPeJKH Ha HyJb. Takad ycra-
HOBKA 00siaTesqbHa Nepe] KaXAbLIM M3MeDEeHHeM, eCaH CTPe/aKa He-
BKJIIOUEHHOTO npu6Opa HAXOAWTCA He HA HyJe LIKaJbl.

[Moason TOka K TOKOBEIYLIHM CTePXKHAM IPOM3BOAMTCH C3ajiH
npubopa.

[TepeHoCHbIe TPHOOPH! BHIMOJAHAIOTCA B AEPEBAHHBIX NOJIKPOBAH-
HBIX KOpHycax C H30JHPOBAHHBIMH KJeMMaMH. B mocaeaHee Bpewms
yaiie BCero KOpmyca JHeJaloTCs M3 MJacTMacChl, a Kopmyca MajblX
npuGOpOB, TaK Ha3biBaeMbIX KapMaHHBIX, NPEUMYILIECTBEHHO MJAaCT-
MacCoBble.

labapuTHbE pa3MepH M KOHCTPYKTHBHbIE OCOGeHHOCTU mpubo-
POB MarHUTO3JEKTPHUYECKON ChCTeMbl OYAYT MOKasaubl NpH omnuca-
HHM KaXJIOro THNAa NPUOGOPOB.

§ 80. THILI IPUBOPOB MATHATOYJIEKTPHYECKOH CHCTEMBI

Tuns U3MepHUTeNbHbIX TPUGOPOB MArHHTOIIEKTPUYECKON CHCTEMBL
npuBejeHs B Taba. 211 '

Ilpn 3akase npub6opoB HEOOXONMMO YKa3biBaTh: HA3BAHHE W THI
npubopa M Impejenbl H3MEPEHHA.

1 Usroresaenue npu6OpOB, oTMeyeHHbix B Tabauue 21 3Be3nouKkod, Guiio npe-
KpaweHo B 1941 r. U A0 HacTOAIEro BPeMEHH BLIMYCK HX HE B0300HOBJEH.
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Ta6anna 21

DIAEKTPOU3MEPRATEIbHBIO npuﬁopu MaI‘BHTO?JIOETpE‘ICCBOﬁ CHCTOMAE

HaumeHoBahme

NuameTp uokoag
HAH ra62pHTHHE

Tun pasmepn
MU
A. llluToBRie NprbGOpPHI
MH AvnepMeTpbl H BOJbTMETPbl HOpMaabHblE . . 185
MM MuniuamnepMeTpbl, aMNepMETPEl H BOABTMETPH
MATBIE « v o o o o o + o o o ® o« 8 o o o 4 o o 135
2MY MuannaMnepMeTphl, amuepmeTpu H BO,'leMeprl
YMeHbWEHHbIE « o « . . e e 110
MHC* AvnepMmerphl, BoanMeprx cneuﬂanbume 6pb13ro-
HEMPOHULAEMBIE « + & v v ¢ ¢ o o & & o ¢ o o & 185
MB* AmnepMeTpbl ¥ BOJABTMETDPH TepMETHYeCKHe . . 160
4MB* AMrnepMeTpsl H BOJbTMETPLI FepMeTHYeckHe . .| 80 X 80 X 68
4MIIIL MuaanaMnepMeTphl, aMIEPMETPbI H BOJNBTMETPHI
B WITAMOOBAHHOM KOPHOYCE ¢« « « o . « v & o & . 82
f1IM-70 MunainamnepMeTpbl, aMNePMETPL H BOIAbTMEpr] 70
SMJTt MuynasnaMoepMeTpsl, aMIepPMeTpul ¥ BOJAbTMETPbI
(MUAHOYTL) v 4 v o v o o s o o o o o o o o o & 70
MK-55 MuaauamnepMeTpsl, aMIEPMETPLl ¥ BOJbTMETPHI 70 % 70
M-13 AMmnepmerpun 6pb13r0Henp0HnuaeMbve ABYXCTpE-
JOYHBIE . . . . . . <+« . .[200 x 200 X 90
M-110 AmnepmeTpbl, BOJ]bTMeprI 6pb1310uenpommae-
MBIE . « « v o v 4 v v b e e v e e e .. |18 % 184 %X 100
M-113/1 AMRCpMeTpL M BOJABTMETDH rFepMeTHyeckHe . . |175 X 175 X 96
M-415 AMnepMeTpsl M BOJBTMETPH FEPMETHYECKHE Ma- -
JOTABAPHUTHBIE « ¢ & & « + « « + o« v« 4 o . o 83X 8% 72
M-61/1 MuannaMnepMeTpbl, aMIepMeTpbl MHHHATIOPHBIE . | 43 X 43 X 40
M-61/2 BoOMbTMETPHI MHHHATIOPHBIE « . & « v , . & « o 43X 43 X 40
M-63/1 BoabTMETpE MMHHATIODHBIE . . . . . . . « . .| 43X 43X
A-040 AMNEpMETEL! aBHALHOHHBIE .+ v & o + o « o 4 60
B-040 "BonbTMETPLI aBHALMOHHBIE o . o « . + . 4 . & 60
BA-C40 BonbTaMnepMeTpbl aBHALMMOHHBIE . . . . . ., . . 60
M-41 MunnrnaMnepMeTpsl, aMaepMeTpel # BOJIbTMEpr]
YTOMJIEHHbIE HEIKPAHHPOBAHHBIE « o « . o « o . . 80
M-42 MunnuaMinepMeTphbl, aMNEPMETPLl H BOABTMETPLI
YTOTIEHHLE 3KPAHHPOBAHHLIE « .+ . . . + . . . 80
M-43 MuannaMnepMeTpsl, aMnepMeTpsl M BOJleMéprl
BLICTYTAIOUHE HE3KPAHUPOBAHHLIE . « « , .+ , . . 80
M-44 MunnisaMnepMeTpb!, aMNepMETPE H BoJleMEpr!
| BPICTYMAIOUINE 3KPAHMPOBAHHBIE . « . . . . . . 8¢
M-51 i MujnnaMoepmeTps!, aMnepMeTpsl H BO.’leMeprl
| yTon/eHHbIE HEIKPAHMPOBAHHBIE . . . . o & & o . 60
M-52 MuaanaMmepMeTpel, aMOepMETpbl 1 BOJ]bTMeprl
yTON/NEHHbIE 3KPAHHPOBAHHbIE « . . . e 60
M-53 MuannaMnepMeTph, aMnepMeTpsl H BOlleMeprl
BLICTYNAIOUNEG HEesKPaHWPOBaHHbIE . . . . , , 60
M-54 MunnnavmepMerpe, amnepMerpbl BOJleMeprl
. BHICTYNAIOIHE 3KPAHHPOBAHHBIE 5 + . . . . . , . 60
M-63 BoabTmerp MHRHATIOpPHBIR « . .+ v o . . . . . . 40

! B Kacrosnuiee BpeMma aru npu6OPEl C NPOH3BOACTBA CHATHI;
4MLUI MoryT 6biTb 3aMeHeHb T
puaMmn Tuma MK-55.

5—

755

npubopsl THNa

pnbopamu Ttuna [M-70, a npubopur SMJI — npubo-
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LuameTp tokoss
Tun Hanmenosanue "'l'"pl;gffe%ﬂm"e
- M
B. [lepenocHble mpu6oph
2MIT* MunnnaMnepMeTpbl, amMnepMeTpbsl U BoabTMeTpsl | 187 X 187 X 108
MICc* AMnepMeTpsl M BONLTMETPBI CMEHaNbHbIE 3Kpa-
HHPOBAHHBIE . + & & « = v & & o o+ o . . 187 X 187 X 108
MIIK* MujinaMnepMmerpbl, aMnepMeTpsl BO']bTMeprI
KOHTPOABHBIE . « v v v v = &« o . . . L1215 X 195 X 88
M-45 AMnepMeTpbl, BOABTMETPb! 1 BOJ]bTMHIIJlHaMﬂep
METPbLl MaJAOrabGapuTHBIE .« « « o o o & o & o . . 123 X 113 x 51
SMIT Amnepmerpsl, BOALTMETPBI M BOABTMUJIHAMMED-
METPDLl KAPMAHHBIE . . . & v o « o 4 . .| 95X 68 x 37
MK-60 AmnepMeTpbl, BOAbTMETPLI H BO.’]bTMHJIJ]HaMI'lep-
METPbLl KADMAHHDLIE . . « .+ . « . . . N 60 X 60 .
M-65 Bo/mbTMETpbl MHHHATIOPHBIE . « + « o o 4 & . . 80 X 60 x 37
M-55/1 AMmepMeTpbi, BOJBTMETPH H BOJbTMIUIAHAMOED-
M-55/3, METPDLI KARMAHHBIE . o + & v ¢ o o« & o o & . 92 X €0 x 37
M-55/4 n
M-55/5
C2M MpaavamoepMeTphl Augepenuuansubie . . .. . | 150 X 145 X 80
M3r* 3epkaibHble FanbBaHOMETPL! -(CTaLIHONAPIIBIE) . . 230 X 247
MO* CTpenouHble Fd1bBAHOMETPbl . . . o « & . . . 195 X 125 x 82
mri CTpeaouHbie ranbBaHOMEIDBl " « « v . o . « o .| 85X130X 107
§ 31. AMOEPMETPBI I BOJABTMETPLI THIIA MH
OcHOBHLIE CBEICeHHAM
[Mpuboput THna MH (MarHHTO3/eKTpHYECKHE, HODMaJbHbIE)

ABJAIOTCA HamboJiee pacnpcoCTpPaHEHHHIMH HIMTOBBIMY npubopamu
MAarHuTO3/MEKTPHUYECKON CHCTeMbl M NMPeAHA3HaualTCa AJd H3Mepe-
HYS CHJIBl TOKA W HampsKEHHWsl B LENsX  NOCTOAHHOro Toka. Ilpu-
6opul usrotosastorcss no OCT 40107, Ho MOTyT OBITb H3rOTOBJEHH!
NO ChneuHdaJbHbIM TEXHUUECKHM YCJAOBHUSAM — TPACKOYCTONUYUBLIE /5
. IepeJBKKHEIX YCTaHOBOK.

[Morpewnocts He npeBwinaer 1Y/, y BoabTMerpoB u 1,5%/,
Y aMiepMeTpOB OT BepXHero npejena H3MepeHHd, ecaH npubop
HMeeT OJHOCTOPOHHIOI MLIKAJy, HIH OT CyMMbl BeDXHMX Npenesaos,
ecau 1pH6op MMeeT NBYXCTOPOHHIOIO IIKany.

AMmnepMeTpbl HM3rOoTOBJAIOTCA TPex BHAOB: a) 6e3 Hapy:KHbIX
_ WIYHTOB, 6) C HapyXHLIMM WIYHTAMH M B) C HAPYXHbIMH LIyHTaMH
¥ NOBLIIIEHHOH MPOYHOCTBIO H3oaauuu a0 7 kV.

BepxHue rnpesenbl u3MepeHHs aMnepMeTpPOB 6e3 HaPyKHHIX IIYH-
tToB 10 100 A, ¢ HADYKHLIMH LIYHTaMH 1O 5000 A u c HapYKibIMY
WIYHTAMHM ¥ NMOBLIIEHHON n3oasuueir no 3000 A.

Bo/bTMeTPEl H3rOTOBJAAITCS TaKXKe TpPeX BUAOB: a) Ge3 noba-
BOYHHIX CONMPOTHBJEHHH, 6) C N06ABOYHBIMM CONPOTHBJEHHAMH H

! B gacTosulee BpeMa STH NpubGOpb C NPOM3IBOACTBA CHSATH; NpHOOPLI THNZ
SMIT MoryT 6oiTh 3aMeHeHbl npubopamu Tma MK-60.
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+B) C N06aBOYHLIMM COMPOTHBJIEHUSMH H TMPOYHOCTBIO H3ONAUUH
10 7 kV.

Bepxuue mnpenesn u3MepeHHs BOJILTMETPOB 06e3 100aBOUYHBIX
conpoTusaeHnit o 600 V, ¢ 100aBOYHBIMM COMPOTHBJAEHUAMII 10
10000 V u ¢ no6aBouHEIMH COMDPOTHUBJEHUSIMH U MOBBILUIEHHOMH 130-
asauueir go 4000 V.

Puc, 7. O6muit Bua amnepmerpa tuna MH.

Taxnhedy wue
Ciaepmnit

T
164,5

|
e 52 e 75 — ]

Puc. 8. l'abapntunie pasmepnl npuGopa tnna MH (D =5 mu u L =65 um
y amnepMeTpos 10 S50 A M ¢ HapyxHbIMH WIYHTaMi, 3 TaKXKe Yy BCEX BOJbTMETPOB;
D =10 mm v L =75 un y ammepmerpos oT 50 no 100 A).

5 k3 G 7



[Ipu6opst Tuna MH, nepeunc/ieHuble B HHXENPHUBOAUMbIX Tab-
JAYLEX, 00 CHeuHaJbHOMY 33aKa3y MOTYT GLIThb H3FOTOBJEHB C HyJIEM
nocpeanHe mxajnsl. B aTOM cayuae newa pejeHus uIKajabl yABaH-
B1eTCH.

Llensl, yxasauHee B Tabuuuax OTHOCATCS K npubOpaM, H3roro-
gaeHHbIM Tojbko 10 OCT; npuboph!, H3roTOBJAAEMbIE 110 CHEIH-
a/bHBIM TEXHHUECKHM YCJAOBUSM, NpuMepHo Ha 509/, mopoxe.

O6wnii Bua npubOpPOB TMOKA3aH Ha pPHUC. 7, a rabapuTHLHE pas-
Mepbl Ha pHCc. 8.

IIpepenn m3mepeHHEs

[Mpenensl namepenuss npu6Gopos tuna MH noxasanet B TaGa.
22, 23, 24, 25, 26 u 27. -
Ta6anuua 22

Avnepuerpnt Tana MH (6e3 HApymHKX MYHTOB)
MNpenenst usme- Liexa nenenuas LUyHTH Bec LleHa 3a eAHHHENY
P A I muyrpennue Ke py6.
0o— 1 0,02 75WB- 1 1,7 45
0— 2,6 0,05 75WB- 2,5 1,7 45
0— 5 0,1 751UB- & 1,7 45
0n— 10 0,2 75WIB- 10 | 1,7 45
0— 20 0,4 75L11B- 20 1,7 45
0— 30 0,5 751UB- 30 | 1,7 45
0— 50 1,0 75111B- 50 2,0 45
0— 75 1,0 75WB- 75 2,2 45
0— 76 1,0 7511B- 75 2,2 45
0— 100 2,0 75U1B-100 24 45
Ta6anua 23
Anmepmerpsl TEma MH (¢ Bapy:RHRIMH IYHTAMH)
[lpexennl usme- {lewa nenesus Wynts Bec LleHa sa eauHsuy
peHus
A A HapyHbie K2 pyo.
)— 150 2,0 45tUC- 150 3,0 65
0— 200 5,0 45UIC- 200 3,6 65
0— 300 5,0 450C- 300 | 4,0 65
0— 500 10,0 451UC- 500 | 5,4 100
0— 750 10,0 45UIC- 750 | 5,5 100
(0 — 1600 20,0 45111C-1000 9,0 160
0 —1500- 20,0 4511C-1500 | 12,0 160
0 — 2000 50,0 45111C-2000 | 16,0 190
0 —3C00 50,0 45111C-3000 | 24,0 225
0— 4000 100,0 45110C-4000 | 30,0 350
0 — 5000 100,0 451LIC-5000 | 40,0 450
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A mnepMeTph!

Tuna MH (¢ Hapy:cHbIMH IDIyATAMHE
m3oaawn 7kY)

Ta6auua 24
H DPOTHOCTDHIO

Tpeneas u3ame- Llesa nenenus Iynrn Bec LleHa sa eaunnny
pe:ml A HIPYOKNbIE 2 pyeé.
7 |

0— 200 10,0 45111C- 200 ) 38 159
0— 300 10,0 4511C- 300 4,0 159
0— 500 10,0 4511C- 500 5,4 180
0— 500 10,0 75LICT 500 | 54 198
0— 750 10,0 451UC- 750 5,5 180
0— 750 10,0 75LIC- 750 | 5.5 198
0 — 1000 20,0 45111C-1 000 9,0 240
0—1000 20,0 75UI1C-1000 | 12,0 240
0 — 1500 30,0 451IC-1500 | 16,0 270
0—1500 30,0 75WC-1500 | 19,0 240
0—2000 50,0 751UC-2000 | 24,0 350
0 — 3000 50,0 751IC-3 600 | 32,0 385

Boaprmerpsl Toua MH (6e3 oTae bHbIX 1062BOYHBIX COMPOTHBIRRNAT )

Ta6auuna 25

Ipeneast u3Mme- LleHa aeneHHA Nlo6aBoyHOe Bec Lera 3a eminnuy
peHHuA conpormusaeHue
\% v BHYTpeXHee K2 pyo6.
0— 8 0,2 MH-1393,1 | 18 45
0— 15 0,2 MH-1393/1 1,8 45
0— 30 0,5 MH-13931 | 1,8 45
0— &0 1,0 MH-1393/1 1,8 45
0—150 2,0 MH-1393/1 1,8 45
0—250 5,0 MH-1393/1 1,8 45
0— 300 5,0 MH-1393/1 | 2,0 70
0— 450 10,0 MH-1393/1 | 2,3 70
0 — 600 10,0 MH-1393/1 2,5 70
l
Ta6anna 26

Boavrverpur Tama MH (¢ oTaeabHEIMA A06GABOYHKIMHE CONPOTHEIC-

HBEAMA)

Tpenean usMe- Llena nenenus No6aBoynoe Bec Llena sa eannnu)
peHng CONpoTHBJAENHE

\% v HapyxHoe 2 pyo6.
0— 1000 20,0 140C/2 2,5 120
0— 1500 20,0 11B/104 3,0 120
0— 1500 50,0 11B/104 3,5 140
0— 3500 10,0 11B/104 4,0 140
0— 5000 . 100,0 orl1y16 4,5 308
0—10000 | 200,9 or1/16 6,0 400
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Ta6anuma 27

Poantyerpst 1iuna MH (¢ oTZeaLhLIMA JO6GABOYHLIMII CONPOTHBAE-
HNAMU H € DPoyKocThLI0 n3oasnan “kV)

|
INpeneabt u3me- Lleda neaexus No6asouoe Bec Uena 3a eanHuuny
penusa .| conpotuBaenne | :

Y A Hapy#KHOE Ke i 1y6.
0—1¢C0 | 20,0 1C0/2 2,5 222
0—1500 20,0 11B/104 3,0 222
0-2500 50,0 11B,104 3,5 238
0—3 500 . 100,0 11B/104 4,0 238
0—4 000 100,0 11B/104 4,5 250

§ 32, MHATIHAMOEPAETPLI, AMUEPMEIPHL I BOJABTMETPBI THIA MM
' (OcHOBBEE CBCICHHA

[Mpudopsl Tna MM (MarHUTO3/MEKTPHUECKHE, Masble) mpexcra-
BAAIOT COGOH Pa3HOBHAHOCTb NIUTOBBIX MPUGOPOB MArHHTOSAEKTPH-
yeCKOH CHCTEMBI M MpPEeNHAa3HaualoTCsd AJMd HM3MEpeHHUs CHaAbl TOKa
W HanpsKeHHs B LeNsX MOCTOAHHOro Toka. Marorosssiorcs mux-
JHaMrnepMeTpbl, aMmnepMeTpel ¥ BOJBTMETPEl IO OCT 40107, no
MOrYT ObITb W3TOTOBJEHbl MO CIEUHANbHBIM TeXHHYECKUM yCJI0-
BUSIM — TPACKOYCTOHUMBLIE, AAS NMOABHKHBIX YCTAHOBOK.

[TorpemwrHoCTs He mnNpeBH-
maet 1°, y BOJIBTMETPOB W
1,6%/y y amnepmeTpoB OT Bepx-
Hero mpefesna M3MepeHHs, eCad
1IKaJa OJHOCTODOHHSS, UJAH OT
CYMMEl BEDXHUX NPEJEI0B, €CaH
1Kasna ABYCTOPOHHSS.

AmnepMeTpsl H3TOTOBJA-
IoTCA: a) 6e3 HApYXHLIX WIYH-
TOB C BEDXHHM TNpejesnoM H3-
Mepenusi 1o 50A, 6) c Hapyx-
HbIMH IIYHTAMH W BEPXHUM Ipe-
nenoM usMmepenuit 1o 500 A.

" BoabTMeTPH H3roTOBASAIOT-
ca: a) 6e3 OTHAeAbHHX J06a-
BOYHBLIX COMPOTHUBJEHUH C BEpPX-
HUM TMpENEeJOM H3MEepPeHHH 10
300V, 6) ¢ oTaeabHbHM 106aBOY-

Puc. 9. C6uwuii BHA BOABTMETPA HEIM COMPOTHBJEHHEM C Bepx-
THma MM. HUM [OpeaeaoM- U3MepeHuit Ao
10000 V. :

[Mpu6oper Thna MM, nepedrcaeHHbIe B HUKENPUBOAUMBIX Tabau-
1ax, MO CIeLHaJIbHOMY 3aKa3y MOTYT ObiTh H3FOTOBJIEHH C HyJeM
nocpenuHe mwkaasl. B aToM cayvyae ueHa JAesieHHs LKaJAbl yABau-
BaeTCs.
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Puc. 10. Tabaputibie pasmepst npkGopa Tuna MM.

Lleurl, yxa3anHsle B TabJuIax, OTHOCATCA K npubopam, H3roto-
pjaexHbM ToJbKO no OCT; npu6opsl, U3rOTOBJAGHHbIE MO CNELHAalb-

HbIM TeXHUYECKUM yCJaOBusaM, npuMepHo Ha 50°/, aopoxe.

Buewnu#t BuI npu60opoB nokasaH Ha puc. 9, a rabapuTHHIE pas-

Mepbl Ha puc. 10.

IIpeneast uamepennd
[Mpenenn uaMmepenus npubopoB tTuna MM pokasaHs B Tabu. 2B,

29, 30 u 31,

TaGaunalys

MnaanaMoepMeTpsl 1L 2MIOepuMeTphbl
Tuna MM (663 HQPYILHLIX INYHTOB)

Tpeaennt Llena WysTst
Hamepenns NeJieHus -

A A BHYTpeHHUE
0-0,05 0,01 © 7E11B-6,05
0—0,1 0,05 75111B-0,1
0—0,25 0,05 7511B-0,25
0—0,5 0,1 7510B-0,5
0—1 0,1 7511B-1
0—2,5 0,1 7511B-2,5
0—5 0,1 75111B-5
0—10 0,2 75111B-10
0—20 0.5 75111B-20

0—30 1,0 75111B-30
0—:t0 1,0 - 751118-50

Npumeuyanne. Bec upubopa 1 xe;

nena 4o pyo6.
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Tab6bsiunna 28
AvuepMerpn Tnna MM (¢ mapy:RHERIMA M yATaMII)

Mpeaenut usme- Llena penenusn Dlynte Bec IleHa 3a eanHHUy
eH ua

P A A HapYiKHble K? | py6.
0— 75 2,0 451IC-75 1,5 60
0— 100 2,0 45111C-100 | 1,7 60
0—150 5,0 4511C-150 2,3 60
0 — 200 5,0 45111C-200 | 2,8 60
0 — 300 5,0 45111C-300 3,3 75
0 -— 500 10,0 4511C-500 3,8 75

Ta6awnua 30

BoastveTpur THma MM (6e3 OTAEIBHLIX
© R06aBOYHEIX CONPOTHBJIELNIi)

fpereasl n3me- LleHa [lo5aBovHOE CONpO-
pennn neneHus T IeHUe
v v BHY1penH2e

0— 8 0,2 MH-1393/1
0-— 15 0,5 MH-1393/1
0— 30 0,5 MH-1393/1
0— &0 1,0 MH-1393/%
0 — 150 : 5,0 MH-1393/1
0—250 | 50 MH-1393/1
0 — 300 ' 5,0 MH-1393/1
Nprumeuanne. Bec mpubopa 1 «xe;
uesa 45 py6.
. Ta6anya 31
BoanTwerpw tEna MM (c oTaelbHuiMH A06aBOUHBIME
COOpPOTABICHHAMHA)
MNpeaennt u3me- | Liens geaewns fNlo6aBoyHoe Bec Llena sa eanvuuy
perHus €ONnpoTHBAEHHE
v v HapyXHoe Ke py6.
0— 450 10,0 1CO/1 1,2 55
0— 600 10,0 1Ca/1 1,2 60
0— 1000 20,0 1CHO,/2 1,5 115
0— 1500 50,0 11B/104 2,0 115
0— 2500 50,0 11B/104 2,5 125
0— 3500 100,0 11B/104 3,0 125
0— 3600 100,0 11B/104 3,0 125
0— 5000 100,0 OTI1-16 3.5 210
0 — 10 000 200,0 OIl-16 9, 300




§ 83 MAJIHAMIOEPMETPBI, AMOEPMETPHI H BOJBTMETPBI THIA 2MY

OcHOBHEIE CBejeHId

MpuGopsl THua 2MY (MATHWTO3/IEKTPHUYECKHUE, yMeHbIUEHHBIR X
npencrtasiaioT COGOM PasHOBMAHOCTH MIMTOBBIX NPHOODOB MarHH-
TO3/JIeKTPHYECKOH "CHCTeMBl H TMPEJHA3HAUAIOTCA A/  H3MEDeHun
CHJILl TOK3 M Hamnps.KeHHs B lLUENuX MNOCTOSHHOro TOKa.

Puc. 11. O6wmuit Bu1 amnepmeTpa Tuna 2MY.

H3roToBAsoTCS MUANHAMIEPMETPbl, aMNepPMeTPhl U BOALTMETPh:
no OCT 40107, Ho MoryT OBITb H3rOTOBJEHH [0 CHeUHATbHLIM
TeXHHUYECKHM YCJAOBHUSM — TPSACKOYCTOHUHBble, AAA  [OJBHIKHBX
yCTaHOBOK.

[Torpeuinocts ue npesniwaer 1%, y BoabTMmerpoB H 1,5%,
y aMmepMeTpPOB OT BEPXHErO - pejiena n3MepeHus, ecau npubop
HMeeT OJHOCTOPOHHIO IUKAJAy, H OT CyMMbl BEPXHHX TNpenestos,
ecad npubop uMeeT NBYXCTOPOHHIOW LIKaAy.

AmnepMeTpBl H3roTOBAAIOTCS: a) 6€3 HapyXHbIX WYHTOR C BEpX-
HHUM npepnesoM uaMmepenus A0 10A, 6) ¢ HAPVIKHLIM HIYHTOM C BEPX~
HUM npenenoM usMmepenus no 300 A.

BosbTMeTpBl H3roTOBAAWTCA: a) 6e3 106aBOUHOTO CONPOTHB.IE-
HHA C BEPXHHUM npenesoM uaMepeHus o 150 V, 6) ¢ n06aBouHbm
CONPOTUBAEHHEM C BEpPXHHUM MpeleaoM usmepeuus ao 10000 V.

[MpuGopel THna 2MY, nepeuuc/eHHbIE 8 HHXKENPHBOIHMBIX Ta6-
JIMLAX, MO CneunalbHOMY 33aKa3y MOTYT ObITb H3rOTOBJEHB C HY.1€M

nocpeanHe wkaani. B sToM c/ay4dae ucHa JeqaeHHd UIKaabl yABGH-
BaeTcsd.

LleHsl, ykasanuble B Tabaulax, OTHOCATCA K npuGopaM, M3r0TO-
BACHHBIM TOAbKO 10 OCT; npuGopbl, H3rOTOB/NEHHbLIE MO CMENHaTh=
HbBIM TEXHUYECKHM YCJA0BHsAM, npiiMepHO Ha 50 °/; ;ropoxe.
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C6uwwuit Br1 npu6opoB noxasaH Ha puc. 11, a rab6apuTHbie pas-
Mepbi Ha puc. 12,
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Pnc. 12. l'aGapnTHbie pa3mepw rpubopa Tnna ZMY.

Ilpeean nzmepennu

[peseanl n3Mepenuit npubopos THUNA QMV noKa3aHsl B Tao..
32, 33, 34 u 35.

Tadbnmnuma 32

MaainaMuepMeTpsl N aMITepMeTpsl
Tuma 2MY (6e3 Hapy:RALIX MYHTOB)

Ipenens Llena WyHsrut

“BMege”“ﬁ ne‘“anﬂ BH)’TPQHH"C
0—C05 | 0000 | 2MY-1393/1-0,05
0—01 | 0002 | 2MYy-1393/1.0,1
0—025 | 0005 | 2MY-1393/1-0.25
0—05 | 001 IMY-1393/1.0,5
0—25 | 002 2MY-1500-1-2,5
0—5 | 01 HMY :1500-1-5
0—10 02 2MY-1500-1-10

Mpumeuaune. Bec npunbopa 1 wz;
vena 70 py6.



Annepuerpbl TROA 2MY (¢ HApPYAHBIMI MYHTAMIL)

TaGaunua 33

Ilpenenb HaMe- Liesa neneHus UlyHThl Bec Llewra 3a epnunmy
p2Hua )

A A HapyHble Kz py6.
0— 20 0,5 45LUIT-20 1,0 70
0— 30 1,0 451111-30 | 1,0 70
0— 50 1,0 451IT11-50 1,3 70
0— 75 2,0 45U111-75 1,5 95
0— 76 2,0 45UIT1-75 1,5 95
0— 100 2,0 4511T11-100 | 1,7 95
0— 150 5,0 45M111-150 | 1,8 95
0— 200 5,0 45U1T1-200 | 2,0 95
0— 300 10,0 451T11-300 | 2,2 95

Ta6anua 34

RoanTyerpnl Tooa 2MY (€3 oTALALABIX X00AROYHBIX COMPOTIRICHIH)

Lena pesenus JTio6aBounoe

lpeneabi mame- Bec Llena sa eaununy
penun CONPOTHBJAEHNE

v \Y BHyTpeHHee K? py6.
0— 8 0,2 2MY-1393/1 1,0 75
0— 15 0,5 2MVY-1393/1 1,0 75
0— 50 1,0 2MY-1393/1 1,0 75
0— 150 5,0 2MY-1393/1 1,0 75

Tabanua 35

Boavtverpsr Thnma 2MY (¢ OTAEJALHLIMI X0GABOUHLIMII CONPOTH-

BJIEHOAMIT)
]
Tlpenenst uame- LleHa nenenus Io6aBoyHoe Bec Llena 3a exuHuuyY
peHus CONpoOTHBAEHUE

v v HapyHoe e py6.
0— 250 5,0 5153/4 1,0 95
0— 260 50 5153/4 1,0 95
0— 300 10,0 5153/4 1,2 95
0— 600 20,0 1CI/1 1,5 105
0— 1000 20,0 1CO/2 1,5 150
0— 1500 50,0 11B/104 2,0 150
0— 2500 50,0 11B/104 2,5 160
0— 3500 100,0 11B/104 3,0 160
0— 3600 100,0 11B/104 3,0 160
0 — 95000 100,0 Or11-16 3,5 290
0—'10 000 200,0 Orl1-16 5,0 315
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§ 34, AMIEPMETPHI H BOJABTMETPLI THIIA MEC
OcmonHnie cBefeHHA

Mpu6oput Tuna MHC (MarHuTO3.eKTPUUECKHE, HOPMaNbHHIE,
crenHabHbie) N0 NPUHUMNY AefCTBMS NPEACTABAAIOT COGOA pa3-
HOBHAHOCTb HOPMAJbHbIX MPUOOPOB MATHUTOSIEKTPHUCCKON CHCTEMbI
M KOHCTPYKTHBHO BHIMOMHEHbl A/ O0ecreyeHus HaACKHOH pa6oTh
Ha CYHOBLIX 3/EKTPOYCTaHOBKAX. K3roToBJASIOTCA TOJLKO ammep-
MeTpbl M BOJLTMETPBI i NPUMEHAIQTCA AN H3MEPEHHS CHJB TOKA

v HanpsiKeHHs B lLensx no-
CTOSIHHOTO TOKa.

Kopnyca npn6opoB 6pui3-
roHeNnpoHHUAaeMble M 3aliy-
AT H3MEPUTE/IbHEA Mexa-
HU3M NpH 00/MBAHUK BOJOH
¥ MONafaHuW KPYNHHX BO-
ASHBIX ODHI3T.

[TorpewHocts npubopos
He npeBnimaer = 1%, ot
BEPXHEro npejena H3mepe-
HHa, ecau 1npubop uMeer
OMHOCTOPOHHIOW KAy, H
OT CYMMBI BEePXHHMX mnpe-
IeJIOB HU3MEpEeHHIl, ec/iu Npu-
6op HMeeT ABYXCTUPUHHIOW
wKagny.

Prc. 13. OGwu#t BHI ammepMeTpa Bepxuue mnpepnennl uame-

THina MHC. peHuil 1A aMmepMeTpPoOB He
Buime 5000 A 1 BOABTMETPOB
40 600 V. AmnepMerpbl H3roTOBJASIIOTCS TOAbKO C HaPyXHBIMH

WYHTaMH, @& BOJAbTMETPbI C A00AaBOUHLIMH COMPOTUBAEHHAMH u Ges
Hux. UlyuTsl npukaouaioTes K 3axumam npubopa KaauGPOBAHHBIMH
OpPOBOAHHKAMH (C KOTOPHIMH TPHGOP BHIIYCKAaeTCsl C 3aBOAA),
uMerumMy  conpotusaerne 0,035 = 0,002 Q.

Ecan npu6opel OTperynupoBaHel M BHOYLIEHH C 33aBOAA AAA
BK/IOYEHHA CO CHELMaJbHbLIMH NPOBOJHUKAMH, TO Pa3MepoB 3THX
NPOBOAHHKOB (AJMHA W CeUeHHe), KOTOphle YKa3aHbl Ha M0Je WIKalbl,
HCOOXOAUMO CTPOTO HPUAEPKUBATLCS NPY MOHTHPOBAHHUI TPHGOPOB.

B rtex cayuasx, Korpa no ycaOBHSIM MeCTa PacCTOSIHHE OT IIYHTa
N0 aMnepMeTpa IpeBbwaeT NJHHY COEJHHHTENbHbIX [POBOAHHKOB,
MPAJNTOKEHHBIX K INYHTY, CJA€IYeT 3TH MPOBOAHHKH 3aMEHHTb TpO-
BOJAHMKAMH COOTBETCTBYIOLIEH JJNMHbLI H CeUeHHs, HO TAK, 4TOOH
conpoTusJeHue HX pasusaoch 0,035 * 0,002 Q.

[Tpn MonTaxke npu6GOPOB C OTAENbHLIMH LIYHTAMH HEOO6XOLMMO
NPOBEPUTL COOTBETCTBME nNpubopa W WIYHTA.

AMnepMeTpbl M IIYHTHI BbIAEDXKHBAIOT MEPerpysKky TOKOM B Te-
ueHue 45 mud, Ha 20"/, 60oablle HOMHHAJABLHOTO.

Boabrmerpr Tiina MHC H3roroBastoTC CO CTanAapTHLWM  il0-
TpeGaeHdHeM Toka, paBHblM 7,0 mA. Ins uaMepenus COMDOTHBIR-
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Puc. 14. FabaputHbie pasMepsl npubopa tama MHC,

una no merony dpuuia oHE CHaGKAOTCA CTAHNAPTHBIMH CONPOTH-
sresuamu (50, 100, 150 u 250000L), BeNMYHHE KOTOPBIX YKAa3H-
BaWTCA Ha WKaqe npubopa.

Mpudopu Tana MHC paccuurtausl AAs paboThl NPH H3MEHEHHH
Temnepatypsl 0T —25°C 10 +60°C u BnaxrOCTH HO 95 = 59,

[puboper 3amuUIeHb OT BJAHAHHA BHELIHHX MArHUTHHIX 1oJed
W OT BAMSHHWA COOCTBEHHOH MArHUTHOH CTHUCTEMBI Ha JADyrde nNpH-
6OpHI. ’

[lokonb npuGopoB CHabXeH UETHIPbMA YLIKAMH I/ KpenJeHAs
npubopa Ha wute. Tok K npubopy NOABOJUTCA C33AU HOKOJAA K
ABYM TOKONOABOLALIMM CTEPXHAM C radkamu H maibamu.

O6muit rug nprbopa noxasad Ha puc. 13, a ra6apHTHHE pas-
MepH Ha puc. 14.

IIpepenn msmepeHns

fIpenenst naMepenus npu6opos tuna MHC nokasaHm B Taba.
36 u 37.

Ta6awnnpa 36
AnMpmepMerpn Tama MHOC
[penenm u3MepeHHs ileHa peneHus Bec L{exa 3a CAXHALY
A A K2 pys.
0—5 0,1 2,0 200
5--0—5 0,2 2,0 220
010 0,2 2,0 200
10—0—10 04 2,0 220
0—2 0,5 2,0 200
20—0—20 1,0 2,0 220
0—30 0,5 2,0 200
30—0—230 1,0 2,0 220
0—350 1,0 23 200
0 —0—350 2,0 2,3 220
0—-75 1,0 2,5 200
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[Mpeneani usmepeuns l tena zesnenns Bec Lena 3a exmuiny
s A he pyo.
15—0-75 2,0 2.5 220
0—100 2,0 2,7 200
100 — 0—1C0 4,0 2,7 290
0—150 2,0 3,3 215
160 — 0 — 1390 40 3,3 236
0—20 50 338 215
200 — 0 — 200 109 38 236
0— 300 5 43 215
300 — 0 — 300 10,0 4,3 236
0 — 500 10,0 5,0 250
500 wynt 300 10,0 4,3. 215
500 — 0 — 5C0 20,0 5,7 275
500 —0 — 500 wynr 300 20,0 43 236
0—750 10,0 5,8 250
750 wyut 300 10,0 43 215
750 — 0 — 750 20.0 5,3 275
0— 1000 20,0 9,3 280
1000 wynr 500 20,0 5,7 250
1000 —0—1000 40,0 9,3 308
1000 -—-0-—-1000 wynr 500 40,0 5,7 275
0— 1500 20,0 12,3 335
15C0 wyur 1000 20,0 9,3 300
1500 — 0 —1 500 40,0 12,3 368
1500 — 0 — 1500 wysnt 1000 40,0 9,3 308
1500 — 0 — 3000 wyur 2000 40,0 16,3 456
0—2000 50, 16,3 415
2000 -—0— 2000 1€0,0 16,3 456
2000 — 0 — 4 C00 wynt 3000 100,0 243 517
0— 3000 50,0 24,3 550
3000 wyur 2000 50,0 16,3 415
3000 — 0 — 3000 100,0 24,3 572
3000 — 0 — 3000 wynr 2000 100,0 16,3 456
.3000 — 0 — 5000 wynsT 3 000 100,0 24,3 572
4000 — 0 — 4000 260,0 30,3 572
4000-—0—4CCO wynt 2000 200,0 24,3 572
5000 —0— 5000 200,0 40,3 572.
5000 — 0 — 5000 wynt 3000 . 200,0 24,3 572
Ta6anma 37
Boastverpbl Tima MHC
Jo6aBouHde
Mpeaean! \1;3mepeuuﬁ co:gog;]«)i::s;ne néﬁ:;ﬂ i—ﬁ:“:ﬂ:‘)‘,
o \'4 pyo.
0—30 — 0,5 200
30—0—30 — 1,0 . 220
0—350 — 1,0 200
50 —0— 30 — 2,0 220
0—150 — 2,0 200
0—150 50 000 2,0 220
150 -—0 — 150 — 4,0 220
150 — 0 — 150 ' 59 000 4,0 2490



. ﬂoGaBQ\moe 4s
Mpe:eaut (Ime;,e}mn co;go‘;;n;.’f;ne J&E\g]mﬂ en]l-!l“’;;:l}_ a

o ryé.

0 — 250 — 5,0 200

0— 250 100 0CO 5,0 220

250 — 0 — 250 — 10,0 220
250 — 0 — 250 1C0 000 10,0 240
0 — 350 — 5,0 220

0— 350 . 100 000 5,0 242

350 —0—350 — 10,0 242
350 — 0 — 350 10 000 10,0 264
0—450 — 10,0 220

0— 450 150 0CO 10,0 242

450 — 0 — 450 — 20,0 242
450 — 0 — 450 150 000 20,0 264
0 — 600 = 10,0 220
0—600 250 000 10,0 242

600 — 0 — 600 — 20,0 242
600 — 0 — 600 250 000 - 20,0 266

Mpumeuanue. Bec npubepa 4,6 xe.

§ 35. AMIHEPMETPBH H BOXIBTMETPBLI THIIA MB

OcroBHBE CBEeJeHHI

Mpuboper Tuna MB (MarHaTOs/JeKTpHUYECKHE, TEpPMETHYECKHe)}
Mo NpUHUUIY AEACTBHS MPEACTaBJAAOT COG0OH Pa3HOBHAHOCTb HOP-
MaJbHBIX PUGOPOB MArHMTO3/EKTPHUYECKOH CHCTEMbl H KOHCTPYK-
THBHO BBITIONIHEHB JJIsi o6ecrnedyeHuss HafAeXKHOA pabOTHl Ha CYyLO-
BbIX 3JEKTPOYCTaHOBKaX. K3roToBafIOTCS TOJbKO aMIepMeTphl U
BOJIBTMETPBl U NPUMEHSIOTCA AN H3MEPEHHA CHJAbl TOKA M Haups-
JKEHHSI B LIeNsiX IIOCTOSHHOTO TOKa.

Kopnyca npubopos repmeTnueckye 1 3alHILAIOT H3MEDPUTEIbHBIH
MeXaHHM3M OT II0NajnaHus BOAbl ¥ BJIATH.

[Torpewnocts npu6opos He mpesblwaer =+ 1°, OT BepxHero
npeznesa M3MepeHHs, ecad NPUGOP HMeeT OAHOCTODOHHIOI IUKaJay,
M OT CyMMbl BEPXHMX NpPELeJOB H3MepeHHs, ecau nprbop Hmeer
ABYXCTOPOHHIOIO ILKAJY.

Bepxuue mnpemeasl usMepeHus JJs aMmnepMeTpoB He Go.aee
1500A u nnst BoAbTMETPOB He Gogee 600 V. AmnepMmMeTpsl H3roTo-
BJAIOTCS TOJABKO C HApYXHBIMH IIYHTaMH; BOJbTMETPH — C jpoba-
BOYHBIMH CONPOTUB/AEHHAMH ¥ Ge3 HuX. UIyHTH npHKII0OYAIOTCA K
3axuMaM npubopa KaAHOPOBAaHHBIMM MPOBOJAHKHKAMH (C KOTOPBIMH
npubop BLIMYCKAeTCsi C 3aBOJAA), UMeIOUMMU conpoTuBaenue 0,035 ==
=+ 0,002 Q. -

Ecan npubopsl rpaayupoBaHbl M BhINyIIeHB C 3aBOAA AJS BK.1i0-
HUeHHs CO CMeuHaNbHLIMH NPOBOAHMKAMH, TO pa3MepoB 3THX IpO-
BOAHHKOB (AJHHA M CeyeHHE), KOTOPHIE yKa3aHHl Ha Noje WIKaJbi,

HEOOXOLHMO CTPOrO NPUAEP:KUBATBCA NPH MOHTMPOBAHHH NpPHOO-
pos.
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B Tex cayyasx, Korga no yc/aoBHUAM M2CTAa PAacCTOSIHUE OT WIyHTa
;0 aMrepMeTpa npesblilaeT AJHHY COeJHHHTENbHBIX NPOBOAHHUKOB,

Puc. 15. Odwnit BuA BoabTMeTpa THRA MB.

NPHUJIOMKEHHBIX K WIYHTY, CJjes-
Ly2T 5TH TIPOBOAHHKH 3aMe-
HUTH TPOBOAHHKAMH COOTBET-
CTBYylOIEH AJUHBI H CCUEHHH,
HO Tak, 4ToOb CONPOTHEJe-
Hue ux 6eia0 pasHo 0,035 =
==0,002 Q.

[Tpu MoOHTaxe aMmepMer-
POB C OTIE/NbHBIMH LIYHTAMH
HeoBX0AMMO NPOBEPHThL CO-
oTBeTCTBHE NpU6Opa M IIYH-
Ta. AMnepMeTpel W UIyHTsl
BLILEPKHUBAIOT  NEPErpysky
TOKOM B TedeHue 45 MUH. Ha
2079/, 60nblle HOMMUHAABHOTO.

BoapTmerpn THma MB
M3TOTOBJAIOTCS CO CTAHAAPT-
HblM nOTpebJ/eHMeM  TOKa
pamkofi 7 mA. Ias npume-
HEeHHsl BOJBbTMETPOB B CXe-
MaX HM3MepeHHsl 3JeKTpHYe-
CKOro COMPOTHUBJ/IEHHUS O Me-

Toay Pprwia oHM CHAGKAIOTCH CTaHAAPTHHIMH CONpPOTHBJICHHAMHU
{50, 100, 150 u 250 000 ), BequuuHa KOTOPHIX YKA3LIBAETCA Ha

wkane npubopa.

[MpuGopw Tina MB paccuntanh maa paGoTHl NPH M3MEHEHHH
Femneparypel B npeapenax or —25° C po +60°C u BAAXKHOCTH IO
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Puc. 16. Ta6aputHbie pasmepsl npubopa tmna MB.



95 £ 59, ITpubopsl 3aUIMUIEHB OT BJAUSAHHS BHELIHHX MACHHTHHX
0 A

noJe# W OT BJAHSHHMII COOCTBEHHOH MAarHHTHON CHCTEeMbl Ha JApyrHe

npu6opsl. Llokoab npu6opoB cHabXeH TpeMs yumIKaMH I/ KpernJe-

HHs1 Ha muTax. TOKk Kk mpuO6Opy MNOABOAHUTCS uepe3 chelHaJbHHe

caabuuku. O6muit BUA npubopa nokasaH Ha pHc. 15, a rabapur-

Hble pas3Mepnl Ha pHuc. 16.

Ilpejgeqan n3Mepenmii

[Tpeneabl uamepenuit npu6opos THma MB

nokasaHsl B TabA.

6—755

38 u 39.
Ta6anua 38
AMmepMerpsl Tnoa MB
Mpeneast nsMepenus LleHa pe.enus Bec Lleva 3a exunnuy
A A L py6.
0—10 0,2 7,1 275
10—0—10 0,4 7,1 302
0—20 0,5 7,1 275
20 —0—20 1,0 7,1 302
0—30 0,5 7,1 275
30 —0—30 1,0 7,1 302
0—50 1,0 7,1 275
50 — 0— 50 2,0 7,1 302
0--75 1,0 7,3 295
75--0—175 2,0 7,3 324
0 —100 2,0 7,4 295
100 —0— 100 4,0 7,4 324
0— 150 2,0 7,4 295
150 — 0 — 150 4,0 7,4 324
0 — 200 5,0 7,8 295
200 —0—2(0 10,0 7,8 324
0 — 300 5,0 78 295
300 — 0 — 300 10,0 78 324
0 — 500 10,0 10,0 335
500 wyur 300 10,0 7,8 295
500 — 0 — 500 20,0 10,0 368
500 -— 0 — 500 wyut 300 20,0 78 324
0—750 10,0 10,0 335
750 wynt 500 10,0 10,0 335
750 — 0 — 750 20,0 10,0 368
750 —0 — 750 wyHt 500 20,0 10,0 368
0 — 1000 20,0 16,2 360
1600 wynt 500 20,0 10,0 335
1000 — 0 — 1 000 40,0 16,2 396
1000 —0 — 1000 wynt 500 40,0 10,0 368
0— 1500 20,0 16,3 400
1500 wynt 1000 20,0 16,2 360
1500 —0 — 1 500 40,0 16,3 440
1500 — 0 — 1 500 wyur 1000 400 162 396
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Tabanua 38
BoabrMerpn Tuna MB

npeneélzxu;lameo mﬂ;ﬁiﬂ‘;ﬁ,‘;ﬁie Llena neseHus Bec lleHa 3a eannuny
P v ne cl;pnmy \% K2 py6.
0— 30 — 05 6,6 275
30—0—30 — 1,0 6,6 302
0— 50 — 1,0 6,6 275
50 — 0 — 50 — 2,0 6,6 302
0— 150 — 2,0 6,6 275
0—150 50 000 2,0 6,6 302
150 — 0 — 159 — 4,0 6,6 302
150 — 0 — 150 50 000 4,0 6,8 330
0 — 250 = 5,0 6,8 275
0— 250 100 000 5,0 6,8 302
250 — 0 — 250 - 10,0 6,8 302
250 — 0 — 250 100 000 10,0 6,8 330
0—350 — 5,0 6,8 300
0—350 100 000 5,0 6,3 330
850 — 0 — 350 — 10,0 6,8 330
350 — 0 — 350 100 000 10,0 6,8 360
0 — 450 — 10,0 6,8 300
0—450 150 000 10,0 6,8 330
450 — 0 — 450 — 20,0 6,8 330
450 — 0 — 450 150 000 20,0 6,8 360
0 —- 600 — 10,0 6,9 300
0— 600 250 000 10,0 6,9 330
600 — 0 — 600 — 20,0 6,9 330
600 — 0 — 600 250 000 20,0 6,9 360

§ 36. AMOEPMETPBI H BOJBTMETPBI THIA 4MB
OcHOBHLIE cBelleHASA

Mpu6opu THna 4MB (mMarHuTO3/MEKTPHUYECKHE, FEPMETHYECKHE)
no MPpUHUUNY AEHCTBUA NMpPEACTABAAIOT COOOH PA3HOBHIHOCTbL HOP-
MaJbHbIX MPHOOPOB MArHUTOIJIEKTPHYECKOH CHCTeMbl U KOHCTPYK-
TUBHO BHIMOJHEHH! IJiA ofecneuyeHds HagexHOH paboThH HA Cylo-
BBIX 3/JIEKTPOYCTaHOBKax. M3roToBasiOTCS TOJbKO aMmMnepMeTpbl
BOJAbTMETPHl M NMPHUMEHAIOTCS [/ U3MEPeHHss CHJAb TOKAa M Hanps-
XKEeHU B UensX HOCTOSHHOrO TOKa.

Kopnyca npubopos repmetrnyeckue H 3allULIAIOT H3MEPHTE/b-
HHIf MeXxdaHu3M OT NomnaiaHus BOJAH M BJAru.

[MorpemwHocTs npu6GopoB He npeBuimaer = 2%, oT BepxHero
npegena U3MepeHus, ecau npubop HMeeT OAHOCTOPOHHIOK MIKaly,
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M OT CyMMbl BEPXHMX NpelesoB M3MEepeHH#, ecau npubop umeer
ABYXCTOPOHHIOW Kaay. Ksmenenue nokasauuiy npuéopa noa nei-
CTBHEM BHellHero MarHuTHoro mnosas B 5Oe He npeBOCXOAUT + 2%
OT BEPXHEro npeje.a-usMepeHui.

Puc. 17. OGwnit B2 amnepmerpa 1iia 4MB.

BepxHue npeneab u3MepeHuii amnepmeTrpoB He Gosee 2000A u
BOJbTMETPOB He 6oJjee 250 V. AMnepMeTpbl H3TOTOBJASIOTCSA TOJABKO
C HapyXHbIMH LIYHTAMH; BOJbTMETPH — C N0GAaBOYHEIMM COMPOTH-
BJeHUAMH U 6e3 Hux,

X
~

Al

—— 8 ———

Prc. 18, TaGapntHe pasvepu npubopa 1una 4MB.

B ocranbnom npu6opsl THna 4MB anasoruusbn npubopam Tuna
MB. Kopnyc npu6opa yTOnJeHHOro THNa MMeeT YeThipe OTBEPCTHS
oA KpenaeHua xk muTty. Tok noABOAMTCA c3aiAd Kopmyca K JABYM
TOKOBEAYIIHM CTEPKHAM,

OO6wwuit Bux npnGopoB noxasaH Ha puc. 17, a raGapuTHble pas-
Mepel Ha puc. 18.

lpegean n3mepenns

[Ipenenn uamepenns npu6opos 1una 4MB nokasass B Taba. 40
u 41.
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Ta6bauuma 40
Avuepaerpu Tuna 4B

Mpepeast u3m: penns Llenwa nenenus Bec Llexa 32 exvnnuy
A A K2 pye6.
0—5 0,1 1,0 80
5—0—5 0,2 1,0 88
0—10 0,5 - 1,0 80
10—0—10 1,0 1,0 88
0—20 0,5 1,0 &0
20—-0—20 1,0 1,0 88
0—30 1,0 1,5 80
30 —0—30 2,0 1,5 88
0—50 2,0 1,5 80
50 —0—50 4,0 1,5 88
0—T75 2,0 2,0 80
75—0—175 4,0 2,0 88
0— 100 5,0 2,7 100
100 — 0-—100 10,0 2,7 110
0—150 5,0 3.3 100
150 — 0 — 150 10,0 3,3 110
0—200 5,0 3,8 100
200 — 0 — 200 10,0 3,8 110
0 — 300 10,0 4,0 100
300 — 0— 300 20,0 4,0 110
0— 500 20,0 5,0 145
500 wyut 300 20,0 5,0 100
500 — 0 — 500 40,0 5,0 159
500 — 0 — 500 uiynt 300 40,0 5,0 110
0—750 20,0 5.5 145
750 wynt 500 20,0 55 145
750 — 0 — 750 40,0 5,9 159
750 — 0 — 750 wyur 500 40,0 5,5 159
0—10€0 50,0 9,0 170
1000 —0— 1000 100,0 9,0 187
0— 1500 50,0 12,0 230
1500 — 0 — 1 500 100,0 12,0 2563
¢ —2000 - 50,0 16,0 230
2000 — 0 —2 000 100,0 16,0 253
[
Ta6anua 41
BoasTMerTphl THUa 4MB
Tpeness usmepenss Nlo6asounoe conpo- Uena Bec © Uewa 3a
TusAeHHe no Ppully | AeaeHUs efUHULY
v Q \ K2z py6.
0—8 - 0,2 1,0 75
8—0—38 — 0,4 1,0 82
0—15 — 0,5 1,0 75
15—0—15 — 1,0 1,0 82
0—30 . — 1,0 1,0 75
30—0—30 — 2,0 1,0 &2
0—50 — 2,0 1,0 75




Npeaenb usMepenns Nlo6asouioe conpo- Llena Bec Llena 3a
TuBJenye no dpuwy | genexus eqnHuLy
\ Q v Kz pY6.
50 — 0 — 50 — 4,0 1,0 82
0— 150 — 5,0 1,1 75
0—150 50 €00 5,0 L1 82
160 — 0 — 150 - 10,0 1,1 82
150 — 0 — 150 50 000 10,0 1,1 90
0— 250 — 5,0 1,2 75
250 — 0 — 250 — 10,0 1,2 82

§ 37. MUNVIMAMOLEPMITPBI, AMOEPMETPBI H BCJIBTMETPHI THIOA 4MII!

(cHoBHBIE CBeTeHHA

Mpu6opr tina 4MIIl (MarHuTO3/MEKTpHYECKHE, B IITAMIOBAHHOM
KOpnyce) NpeiACTaBA»IOT CO6OH PasHOBHUAHOCTb NPHOGOPOB MATHHUTO- .
SMEKTPUUECKOH CHCTEMbl M MNPHUMEHAIOTCH /s H3MEPEHHUs CHAM
TOKd W HanpsiXkeHHsd B LeNsX MNOCTOSIHHOT® TOKa.

Pre. 19. O6umu#t Bua npu6opa Trnd +MIIL

Bararonapa masneiM pasmepam npuGops tvna 4MILI nawau 6oab-
o€ MpHMEHEHHe Ha MePeABHXHLIX 3JEKTPHUECKHX yCTaHOBKAX M
paaloCTaHUHUAX. i

[lorpewnocts npu6opoB He npeswimaeT 29/, 0T HOMHHANBLHOLO
3HAYEHHs], €Cau NpubCP HMEET ONHOCTOPOHHIOK WIKANY, H OT CyMMb
HOMHMHA/MBHBIX 3HA4€HMH, €CAW npubOpP HMEEeT ABYXCTOPOHHIOKI
LWKaaAy.

! B nacrosuee Bpems 31u npr6opsl CHATH NPOUSRORCTB:; B3aMEH MX BbIMY-
CKaloTCs mpuGopbl THma [IM-70 (cm. cTp. 88). -
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‘AMnepMerpsl U3roTOB/AMUCH 6€3 WIYHTOB C BEPXHHM NpeaesoM
H3MepeHus 10 1 A u C HapyXHbBIMM IIYHTAMHU C BEPXHHM Mpenesom
n3mepenus a0 500 A.

Bo/bTMETPH H3rOoTOBAANHCHL 6€3 OTAeAbHOro JA006aBOYHOrO CO-
NPOTHBJEHHA C BepPXHUM mnperesoM uaMepenus 10 50V; BoJibT-
MeTpbl C OTJeJbHbIM N06aBOYHBLIM CONPOTHBJEHHEM HMENH BEPXHHI
npenea usmepenus 3000V,

HsmeputenbHblit Mexanusm npubopa.tuna 4MUI cMmouTuposan
B KDyIJIOM METaJMH4eCKOM, OXPAalleHHOM B YepHLIl LBET Kopmyce,
Ha sauueBolt cTropoHe Kopmyca HaxoAWTCsl NpUCTOCOGJEHHE s
YCTAaHOBKH CTPEJNKH Ha HYJb.

) 36

-1 5 |
t.?.? — ol Y f—

Puc. 20, [aGaputhbie pasMepbl npubopa tnna 4MILL.

[Tpu6opsl WMeT NMPaKTHYECKH PABHOMEPHYIO IIKaly K KOlMbe-
BuaHYyio cTpeaky. [Ipu6oph npeaHasHaueHsl Aas paGoThH B BEPTH-
Ka/JbHOM HJH B HaKJOHHOM MNOJIOXKEHHH.

O6wuit Bua npu6opa (BoabTMuAIHaMmepMerpa) Tuna 4MII u
ero raGapuTHbie pa3Mepnl npuBeleHs Ha puc. 19 u 20.

Ipepean m3mepeHnit

[Mpenenw usmepennit npubopos tuna 4MUI nokasaner B TabJ
42, 43 u 44.

Tab6awnma 42
Maaamamuepyerpbl Tuua 4$MILH
[Mpeneabt usme- LleH| feseHus
penus mA
mA
0— & 6,1
5— 25 0,6
0— 50 1,0
0—100 2,0
0— 150 5,0
0— 250 5,0
0— 500 10,0

MMpuvmeuanue, Bec mnpu-
6opa 0,3 xz; uena 50 py6.
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Ta6anua 43
Awmepmerpbl THma 4MIIF

INpenenst 13Mes Llena aenenus Bec Llena 3a enunuuy
penust
A A K2 pYyo6.

Be3 Hapy)XHbIX WYHTOB

0—1 | 0,02 | 03 | 50

C Hapy¥(HbIMH WIYHTaAMH

0—2 0,05 0,3 50
0—5 0,1 0,3 50
0—10 0,2 0,3 50
10—0—10 0,5 0,3 50
0—20 0,5 0,3 50
20 —0—20 1,0 0,5 50
0—30 1,0 0,5 50
30—0—30 2,0 0,9 50
0 — 50 1,0 0,5 50
50 —0—350 2,0 0,5 50
0—76 2,0 1,0 50
76 —0—76 4,0 1,0 50
0—100 2,0 1,5 50
0—150 5,0 2,0 50
Tabannua 44

BoabTMeTpsl W BoABTMOJIHAMEepMETPHI THOa 4MIE{

[Tpeneasl n3MepeHus lleHa neneHus Bec Llena sa
eAMHHLLY
\ A4 K2 py6.

BoabTmeTp 6e3 oTAeNbHOro J06aBOYHOrO COMPOTH-

BJIEHHSA
0—15 0,5 03 50
0— 20 0.5 03 50
0—25 0,5 0.3 50
0—35 1,0 0.3 50
0— 50 10 0,3 50

BOJIbTMeTp C OTJeNbHBIM N 06aBOYHbBIM CONMPOTABJICHHEM

0— 150 5,0 0,8 50
0-- 250 20,0 0,8 50
0—- 6C0 20,0 1,0 50
0— 800 20,0 1,1 50
0— 1500 50,0 1,3 50
0 — 2500 50,0 1,5 50
0 — 3500 100,0 2,0 50



Ipesens usMepeHHs LleHa aenenus Bec LeHa aa
enUHKLY
\"2 v K2 py6.

BosbTMeTpbl ABYX- H TpexnpejelbHbie

0—30 0,2
0 —300 10 038 50
0—8 0,2
=200 5 08 50
0—8 0.2
0 =800 200 08 50
0—75 0,
0—150 50 0,8 50
0—15 05
0—30 10,0 0,8 50
0—75" 02
=150 50 0,8 50
0—15 05
0—150 50 0,8 50
0—300 T0.0
Kom6uHHpOBaHHble BOALTMUIJIHAMOEPMETPbI
0—15V 0,5V
0500 mA 0 mA. 0,5 50
0—15V 05V ,
0— 1000 mA 20,0 mA 0,5 50
0 - 200V 5V
0_—5mA 0,5 mA 0,5 50

§ 38. MUVWWIMAMOEPMETPBI, AMIEPMETPbBI u BOJbTMETPhI
THIOA HM-70

Hassauenne mpudopos

[puGops Tuna [MTM-70 (MarH¥TO31EKTPUYECKOH CHCTEMBI, LIUTO-
Bhle, 6PLI3rOHENPOHHIAeMble, C HENOCPEACTBEHHLIM OTCYETOM) MPEA-
HAa3HAYaloTCa AN M3MEPEeHHUs CHJBL TOKA H HANpsKeHHA B lenax
NOCTOSAHHOTO TOKa.

3t npubGopbl Hayald H3rOTOBJATLCA B CEPHUEHOM TOpPAAKE
c 1946 r. B3aMeH CHATHLIX C MPOM3BOACTBAa mnpuH6oposB tuna 4MILI.

OcHOBHEIE CBeleHHA

[Tpuboper tuna [IM-70 H3roToBaAfIOTCA NO BPEMEHHBIM TEXHHYE-
ckum ycaosuam ,THB“ n ynosnerBopawT Bcem Tpe6oBaHusM,
npenbsapasiembiM [OCT 1845-42 x npubopam kaacca 1,5. Onu pac-
CUMTaHBl JJS 3KCNJOATaUWH mnpu Temnepatype 1t —I15°C 1o
+35°C u oTHOCHTeabHOM BJaxxHocTH oT 30 x0 80/,
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OCHOBHas TOrpeHOCTs NPHGOPOB NPH HOPMANLHOII Temnepa-
type (+20°C) He npeBnimaeT *1,5%, OT HOMHHANLHOTO 3HAaYeHHUs
LIKaABl, ecl NpUGOp HMeeT OJAHOCTOPOHHIOW WIKaJy, H OT CYyMMbl

HOMHHAJbHBEIX 3HAYeHHH, echHd
npu6op UMEET NBYXCTOPOHHIOW
mikaay. JlonoaHuTenbHas 1NO-
rpemHOCTb NPHGOPOB OT H3MeE-
HeHHs TeMmnepaTypbl B Ty HIH
Ipyryl CTOPOHY OT HOpMasb-
Hoit He mpeBbliaer *=1,6°%, Ha
kaxnase 10°C.

[To CBOMM TeXHUYECKUM Xa-
pPAKTEPHCTHKAM TIDUGOPHI THNA
[IM-70 uMelOT  cJeAyloUlKe
OT/JIMUHS OT TnNPpHOGOPUB THNA
4MUI:

a) pacuIMpeHbl Ipejesabl HU3-
MepeHHd;

6) xopnyca M3rOTOBJIEHb H3
nJaacTMacchl H MPHCIOCO6JEHH
I YTOMJEHHOrO MOHTaXka.

[To ocobomy 3akasy HpH-
60pbl MOTYT ObITb H3rOTOBJIEHB
C HyJeM TNOCpeiuHe WKabl,

Puc. 21. O6wn#t BuA npubopa
thna [M-70.

B 3TOM CJayYae leHa AeJeHHUs WIKa bl yIBansaeTcsi. ITH npubopbt

MOTYT ObITh TaKXe H3rOTOBJIEHbI:

a) Ha JIBa WJAM TPH Npenesa M3MepeHHs;
6) TPACKOYCTOHYMBbLIE, TMPUrOJHbBIE [/l MOABHIKHBIX YCTAHOBOK;
B) CO LIKa1aMu, MOKPHITBIMH CBETAUIMMCH COCTABOM MOCTOSH-

HOro JeHCTBHS;

r) pacCuuTaHHble IJIf YCAOBHH 3KCNJOaTAUMH OPH TeMnepaType

or —40°C no +50°C.

O6wuit Bun npubopa tuna [IM-70 nokasan Ha puc 21, a raba-

pHTHBlE pa3Mephl HA puc. 22.

e QN — e m—

N
.

Y

Puc. 22. [a6apuThbie pasMepn npuGopa <una TTM-70.
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Mpexean n3mepennsa

[Mpeneasl usmepeuus npubopos tuna [IM-70 nokasanw B TaGi.

45, 46 u 47.
Ta6bauua 45
Upegeanr usmepenus MU.aamavMmepumerpos Tama IM.70
| |
Mpegesst Llena i Crnocod [Mpenenabt Llena Cnoco6
n3MepeH in AC.J€HHY HIKA.1bl [‘K.’llO'-lEl:IHﬂ navepeHus AeJIEHUST ulKaJabl BKAKYEHUSA
mA | mA mA mA
0—35 0,1 _Henocpea- .| 0—75 2,0 Henocpea-
CTBEHHO CTBEHHO
0—10 0,2 To xe 0— 100 2,0 To e
0—15 0,5 , 0— 150 5,0 »
0—30 1,0 » 0 — 300 10,0
0'— 50 1,0 0 — 500 20,0 .
Mpuscuanne. Bec npnbopa 0,3 xe; 1ewa 150 py®.
Tabawuna 46
Ipexeant uavepeuuss ammepyMerpo tuma IIM-70
IMpenpeant LleHa Bec Lena
nsMepeH:is AeJleHus Cnoco6 BKaAWOYEHHA 3a eAMHHUYy
A wKans A K2 py6.
0—1 0,02 | HemocpeacisenHo 0,42 150
0 -2 0,06 |C nmepeHocHbiM wyHTOM Ha 75 .V, 2 A 0,42 200
0—3 0,1 To we na 75mV, 3A 0,42 200
0—35 0,1 e w15, 5, 0,42 200
0—10 0,2 w o 16, 10, 0,42 200
0 —20 0,5 C  nepeHoCHLIM HaAH  CTAUMOHAPHLIM 0,5 200
wyuToM 1a 75 mV, 20 A
0—30 1,0 To xe wa 75 mV, 30 A 0,5 200
0 —350 1,0 . » 15 , 50, 0,5 200
0—75 2,0 . 715 75, 1,1 200
0— 100 2,0 . 75, 100 1,5 200
0 — 150 5,0 ” . 15 , 150, 2,0 200
0— 200 5,0 " , 75 , 200, 2,2 200
0 — 300 10,0 Co cTauMOHapHHIM WYHTOM Ha 75 mV,
300 A 2,6 200
0— 3500 10,0 To e na 78 mV, 500 A 4,0 380
0—750 20,0 » , 15 , 750, 5,1 330
0—11C0 50,0 y . 45,1000 , 7,6 380
0— 1500 50,0 » , 45 , 1800, 10,6 450
0 — 2000 100,0 " . 45 , 2000 , 14,6 450
0 — 3000 1€0,0 » ., 45 , 3000 , 22,6 800
0 — 4000 100,0 . , 456 , 4000 , 28,6 800
0 — 5000 100,0 ” » 430 , 5000 , 38,6 800

MMpumeuanne. K npu6opam [NM-70 npuUMEHAIOTCH Te e HapYKHbIE

Uy HTSI

M OT1eALHble A06aBOYHLIE COMPOTHBAEHHMS, 4TO M K mpubopam tHma MH, MM u

2 MY (cM. ra. XV).
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Ta6nunua 47
Opegeabl u3MepeHNA BOABTMOTPOB THma IIM-70

Llexwa Bec Llena 3a
cIpemenst u3aMe- | e jenng e X

peHv”g P Cnoco6 BKAIOYEHUR e en;;él‘uy
0—3 0,1 |HenocpeacrBenn> 0,3 150
0—175 0,2 To xe 0,3 150
n—1 0,5 » 0,3 150
0—30 1,0 R 0,3 150
n—>50 1,0 » 0,3 150

0—175 2,0 |C oTaeisbHbIM A06aBOUHBIM CONPOTHUB-

nAeHdeM Ha 75 Q 0,6 200
0 — 150 50 |[To we mHa 150 Q 0,8 200
0—250 5,0 » » 250, 0,8 200
0 —3n0 10,0 » » 300 0,8 200
0 — 450 10,0 » . 450 , 0,8 270
0— 600 20,0 » , 600 , 1,0 270
0— 1000 20,0 » , 1000 , 1,0 270
0— 1500 50,0 " , 1500 1,3 350
0—30u0 100,0 » , 3000 , 2,3 350

§ 39. MIVITHAMIIEPMETPBI, AMIOEPMETPBI H BOJBTMETPBI
THIA 5MJIt
OcHOBHBIE cBegeHUI

MpuGoper_tna 5MJI (MATHHTO3IEKTPHUECKHE, AUAUNYTH) npes.
CTAaBJIAIOT COGOH PAa3HOBHAHOCTb IPHGOPOB MArHHTO3IEKTPUUECKOH
CHCTEMBl W MPUMEHSAIOTCA LI U3MEDEHUA CHJIBl TOKA H Hanpsxe-
HUs B LeNSAX MNOCTOSIHHOTO TOKA.

Puc. 23, O6mni sun BO/MbTMC1DA Ti'ma SMJI.

—

' B nacroswee Bpems atu npu6opui cuate c NPOH3BOACTBA; B3aMeH HX BhHIMY-
ckaloTes npubopsl Tuma MK-55 (cm. ctp. 94).
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‘Tlpn6opet 3TOr0 TUNa npuMeHsioTCH 6.aarofaps CBOMM MHHHa-
TIODHBIM pa3MepaM B PaAHOCTAHIHAX MaJblX Pa3MepOB, B Pas/iuy-
HEIX 32JEKTPOTEXHHYECKHX anmapartax, a TakKike Ha MOABUKHBIX
3JIEKTPOYCTAHOBKAX.

IMorpemnocTs npu6opoB He npeBbimaerT =3, HOMHHAJABHOrO
SHAYeHHf, eCJH OHH HMEIT OJHOCTOPOHHIOW LIKAJAYy, H OT CYyMMbl
HOMHHA/IbHBIX 3HAYEHHH, ecjJu npuGOp HUMeeT ABYXCTOPOHHIOK
miany.

12 ~-12~

Puc. 24. T'abaputHble pasmepwer mpuGopa tuna SMJL

Bepxuuii npenea uamepeHus wmuaauamnepmerpoB ao 500 mA.

AMnmepmeTpH H3rOTOBAAAHCL 6e3 HAPYXHHIX LIYHTOB C BepX-
HMM npenesoM Hu3Mepenus o 10 A.

Be3 oTaenbHOro 106aBOYHOTO CONPOTHBAEHHS BOJBTMETPHI
H3rOTOBJAJNCHE C BEPXHHM MpenesoM uiMepenus no 50 V, a ¢
OTZe/bHBIM 106aBOYHBIM conpoTHBaeHHEM — 10 300 V.

MamepHuTeabHb#l MexaHu3M npub6opa CMOHTHPOBAH Ha OCHOBa-
HHM W3 M30/HDYIOLIErO MaTepHana M 3aKPHIT KPYTJLM MeTasH-
YeCKUM KOXKYXOM OTKPBITOrO THIA.

[MpucnocoGaeHne A1 YCTAHOBKM CTPEJKH Ha HY./b OTcyTCTByeT
B CJayuae He06XOAMMOCTH YCTAHOBUTb CTPEJAKY B HYJ/IEBOE MOJO-
XEeHHe IIKaabl CJaelyeT CHUMATb KOXYX.

[Mpu6op HuMeeT nNpaxkTHYECKH PaBHOMEPHYIO .LIKATY H HOXEBHI-
HYIO CTpeJKY.

Tokosenyumue nporona moiasoasrcs c3anu. [Ipubop npennasmua-
yeH A8 paboTH B BePTHKAAbHOM HJH HAKJIOHHOM MOJOXEHHH.

Buewnu# Bux npuGopoB mokasaH Ha PpHC. 23, a rabapuTHbie
pasMephsl Ha puc. 24.

Mpenean m3mepennd

Mpeaneas namepenus npu6opo tuna 5SMJI nokasaHsl B Tao.1.
48, 49 u 50.
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Ta6ania 48

Muaawammepaerpsl THuA 5W.1

! eHa [pexenst (leHa
nns.gngfp:::;ls ﬂe%ﬁun Halg:&eﬂuﬁ nen:;‘un
0—15 0,5 0—100 5,0

15—0—15 1,0 100—0—100 10,0

0—30 1,0 0—300 10,0
30—0—30 2,0 300—0 - 300 20,0
0—60 2,0 0—500 20,0
60—0—60 4,0 500—0—500 40,0

Mpumeuvanne. Bec npnbopa 0,17 xz; ucna 35 pyd.

Tab6anuna 49
AvMuepverpor Tiuma S5M.
[Tpeneant Llexa Bec Llena 3a
H3MepeHNs AeNeHus eaAuHALY
A A Kz pyeé.
0-—3 0,2 0,17 35
5—0—3 0,2 0,17 35
0—6 0,2 0,17 35
6—0—6 0,5 0,17 35
0—10 0.5 0,17 35
10—0—10 1,0 0,17 14
Taéanua 50
BoapTmerprr TEHRA SMI
MNpegeabt Lena Bec LleHa 3a Ipeneast LlexHa Bec llena sa
H3MepeHna HeneHus efuHNILYy H3MepeHHs AeseHusT i efHHALY
\ v pYG. v \ K2 pY6.

'

bes otaeabHoro nobasouHoro
COMPOTHBACHHSH

C otaeabHnM 106aBOUYHbLIM
CONpOTHBIACHUEM

0—3 0,1 0,17 35 0—150 ! 50 0,5 35
3—0—3 0,2 0,17 35 150 —0—150 10,0 0,5 35
—8 0,2 0,17 | '35 0 — 300 10,0 0,5 35
8—0—38 0,5 0,17 35 300 — 0—300{ 20,0 0,5 35
0—15 0,5 0,17 35 0—38 0,2 05 35

15—0—15 1,0 0,17 35 0 — 800 20 ’
0—30 1,0 0,17 35 0—15 0,5 0.5 35

30 —0—30 2,0 0,17 35 0 —300 10 ’
0— 50 1,0 0,17 35 0—30 1,0 05 35

50 —0—50 0,17 35 0 — 300 10 ’
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§ 40. MAVIHAMOEPMETPBI, AMUEPMETPBI 1 BOJBTMETPbI
THIIA ME-55

Hazmagenue npuGopon

[Mpubopel Tuna MK-55 (Mar€uTo3/1eKTPUYECKOH CHCTEMH, LIUTG-
Bble, OPBI3rOHENPOHHUIAEMbIE, C HEMOCPEACTBEHHBIM OTCYETOM) Npea-
Ha3HA4alTCAd a8 M3MeDEeHHs CHJIb TOKa M HANDSMKEHHA B LENAX
MOCTOSIHHOTO TOKA.

OTH npubopH KauaJdM H3TOTOBAATHCSA B CEpUHHOM ToOpAdke
¢ 1946 r. B3aMeH CHATUX C npousBoAcTBa rpubopoB THNa SMJI,

Puc. 25. O6wmn# Bua npubopa tvna MK-55.

OcHoBHEIC cBefeHBd

[Tpu6opsl THna MK-55 u3roToB.AI0TCA MO BPeMEHHBIM TEXHHYE -
ckuMm ycaosuam ,THIB“ u ynosaerBopsiior BceM TpeGOBaHHAM
npexbaBasembim [OCT 1845-42 k npubGopam kuaacca 2,5. Owuu
pacCyuTaHbl JAA7 YCJAOBME SKCMJAOATAUHH MPH TeMmmepaType OT
—15°C po +35°C u oTHOcuTeabHO#H BJaaxcHocTd oT 30 mo 80°¢,.

OcHoBHasi MOrpelHOCTs NPHGOPOB NPH HOPMAJbHOH Temmepa-
type (+20°C) ne npeBnimaer *25Y/, OT HOMHHAJIBHOTO 3Hauye-
HUA IDKaJbl, €CAH NpU6OpP HMEeT OAHOCTOPOHHIOW [IKaAy, H OT
CyMMbl HOMHHAAbHbIX 3HAYEHHH, ecau MpUOOpP HMMeeT ABYXCTOPOH-
HIOI0 wkaay. JlonoaduTe/bHAd NMOrpewHOCTb NPHOOPOB OT H3MEHe-
HYA TeMnepatypsl B Ty WM APYLyl0 CTOPOHY OT HOPMAaAbHOH He
npeBocxoauT = 1,5/, Ha kaxasie 10°C.

[To cBOMM TeXHHYECKHM XapaKTepHCTHKAaM nmpubops TAma MK-55
HMMEIOT CJeldyloulHe OT/aHYHsl OoT npubopos tuna SMJI:

a) KJaacC TOYHOCTH npubopos 2,5 (npubopsl THma S5MJI 6oy
BHEKJ/aCCHble);

6) pacwupeHsl npenesas H3MEpEeHHs;

B) nepejesaHa KOHCTPYKUHS MOJABHXKHOM CHCTEMbl H M3MEHEeHa
¢opMa MOCTOSIHHOrO MaruuTa, 6Jaronaps yemy KoaguuHeHT 106poT-
HOCTH NPHOOPOB yBEJHYHJCS;
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Piic. 26. Iabaputhble pasMepbl npubopa Tuna MK-55.

r) xopnyca npiGOPOB H3TOTOBJAAITCA U3 NJAaCTMACChl W NpH-
FOAHLI AJS1 BHLICTYNAMOIIETO M YTONJEHHOrO MOHTaxa.

[1o ocobomy 3aka3y npubopbl MOTYT ObTb HW3rOTOBJAEHBI

a) Ha 1IBa WJM TPH Npefeta U3MEepeHus,;

6) TPACKOYCTOHYMBBEIC, NPUrOAHBIE AJIsi MOABHKHBIX YCTaHOBOK;

B) CO IUKAaJaMH, MOKPBLITHIMH CBETALIAMCA COCTAaBOM MOCTOsH-

HOTO [efCTBHSA;

r) pacCuMTaHHbBIE /s YCJIOBHIl KCNIOATALMH NPH TeMNEPaType
or —40°C no +50°C. :

O6wuit BuA npubopa NOKa3aH HAa puc. 25, a radapuTdeie pas-
Mepbl Ha puc. 26.

IIpepensi m3mepennd

[Tpeneast uamepenus npu6op03 tuna MK-55 nokasann B Taba.
51, 52 n 53.

Tabana L
Maaanamuoepmerpnr Tuna MK-56
INpeiedubl u3mepeHus Llena aenedns wKajbl
R mA mA Bec Lena 3u
—_— Cnoco6 BKAOYEHuS eNNHMILY
¢ nysem | ¢ nyaeM c uyaeM | ¢ myaem e py6.
cJeBa nocpeinHe caesa nocpeline
0—5 5—0—35 0,2 0,2 | HenocpeacrBento | 0.2 135
0—10 ; 10—0—10 0,5 1,0 To xe 0,2 135
0- 15 ‘ 15—0—15 0,5 1,0 . 0,2 135
0—30 30 —0 — 30 1,0 2,0 R 0,2 135
0—50 | 50 —0—50 2,0 5,0 . 0,2 135
0—75 | 75—0—75 3,0 5,0 . 0,2 135
0—100 ' 10 — 0 — 100 5,0 10,0 R 0,2 135
0—150 : 150 — 0 — 150 5,0 10.0 » 0,2 135
0-—3"0 | 300 — 0 — 300 10,0 200 . 0,2 135
€— 500 | 500 — 0 — 500 | 20,0 50,0 . 0,2 135




Amuepmerpnl THma MK-66!

Tabanua 52

Mpeaeast y3mepeHus Llera aenenus
. A A Bec Liexa 3a
—_ Cnoco6 BKalOUEeHH S efuHuLy
C Hy1eMm C HyJem C Hy/1eM ¢ AyJaeM Kz py6.
cueBa nocpeavHe C eBa | nncpen''H>
0—1 1—0—1 0,05 0,1 Henocpencraetto 0,2 135
0—2 2—0—2 0,1 0,2 To we 0,2 135
0—3 3—0-3 0,1 0,2 . 0,2 135
0—5 5—0—5 0,2 0,5 » 0,2 135
0—10 10—0—10 0,5 1,0 ” 0,2 135
0—20 20—0—20 0,5 1,0 C HapyXHbIM WYH-
ToM Ha 75 mV,
20 A 0,4 185
0—730 30—0—230 1,0 2,0 To xe,na75mV,30A| 0,6 185
0—350 50 - 0—350 1,0 2,0 " .75 , 50, 08 185
0—-175 75—0—75 2,0 5,0 » » 75 , 75, 09 185
.0—100 { 100 —0—1€0 | 2,0 5,0 . . 19 , 100 ,| 1,4 185
0—150 | 150 —0— 150 ! 5,0 10,0 " 150 , 180, 1,5 185

BoabTmerpsr Twma MEK-55 1!

Ta6nuua 53

L.pcAeabl n3mMepenus, V U:Ha sesneHas, V
- T T T Bec Hewna 3a
¢ Hydem ¢ HyaeM ¢ Hyaem| c Hyaem Cnoco6 BkaOYeHUS efuHauY

caesa nocpejuue caeBa | mocpenne Kz py6.
0—3 3—0—3 0,1 0,2 . Hemocpeactsenno 0,2 135
0—7,5 7,5--0—175 0,2 0,5 To e 0,2 135
0—15 15—0—15 0,5 1,0 , 0,2 135
0—30 30 —0—30 1,0 2,0 ’ 0,2 135
0— 50 50 — 0 — 50 1,0 2,0 » 0,2 135

0—75 75--0—75 2,0 5,0 C otgenbHbIM R06a-

BOYHHM COOpPOTHBJE-
HueM Ha 75 V 0,7 185
0—150 ! 150 —0— 150 5,0 10,0 To xe na 100 V 0,7 185
0—-250 | 250 — 0 — 250 5,0 10,0 » . 250 , 0,7 185
0—300 |300—0—300| 100 20,0 ., 300 , 0,8 185
0-—450 | 450 —0—450 | 10,0 20,0 s » 450 0,8 185
0—600 | 600—0—600| 20,0 40,0 . . €00, 0,9 185
§ 41. AMODEPMETPBI THOA M-13
Hasnavenne npu6opos
Avnepmerpsl THna M-13 (MarHMTO3/JIEKTPHYECKOH CHCTEMBI,

UMTOBLIE, OpPHI3TOHENPOHHIIAeMble, ABYXCTPEJIOYHbIE, C Henocpex-
CTBEHHHM OTC'-leTOM) NPpUMEHSIOTCA OJis1 U3MEPEHHA CUJbl TOKA NPpH
3apsiKe aKKyMyJAsiTOPHbIX 6atapeil U npeAHa3HavalTCA A5 9KCIA0a-
TaluMM Ha xopabasx BMO.

t K npu6opam Tuma MK-55 npimeHsioTca Te e HapYKHBIE WYHTH W 106aBoy-
Hbie COMPOTHRAEHHS, 4To W K npubopam tuma MH, MM u 2MY (cM. ra. XV).
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Puc. 27. O6mn# BHA amnepmerpa Turia M-13.

Oci'oBHhle CBeJeHHH

AmnepMetpsl THina M.13 H3roTOBJASIOTCA MO CHEHAJbHHM Tex-

HHUeCKUM ycaoBuaMm Ne 4508.
~O6wwuit BUL aMnepmMeTpa MOKAa3aH Ha puc. 27, a rabGapuTHole
pasMepsl na puc. 28.

Amvnepmerpel M-13 paccudrtamsl AJd 9KCIIOATAUHU B YCAOBMAX
H3MEHEHHUs OKp)Kalolllei TemnepaTtypsl B npemeaax or —25°C
10 +60°C ¢ oTHOCHTEAbHOM  BAAXHOCTbIO A0 95 +59/. .

OcHoBHast 1orpewHoCTs npn6opos npu Temhepatype 20°C He
npesbaeT *=1Y/;'0T HOMHHAABHOTO 3HAYEHUSA LIKAJBL.

JononnuTenbHas TeMnepaTypHass NOrpewHocTb Npu6opoB npu
temnepatype +60°C He npeBbiwaetr *+3Y/y OT HOMHHA/IbHOrO MOKa-
3aHHS LWKAJbI.

H3menenue nokasauwmit ‘npu6opa, BHI3BAHHOE BAHSIHHEM BHeEI-
HErO MarHUTHOro noJas HanpsykenHocTbio B 5 Oe, He npeBblilaer
*1%, or HanboablUIero NOKa3aiusd.

Ilpn oTkAoHeHnu npuGopa OT HOPMAABLHOrO NOJOKeHUs Ha 45°
B JIO60M Hanpas/JeHUH H3MEHEeHWEe MOKa3aHWil ero He NMpPEBOCXOUHMT
*1%, 0T HOMHHAALHOTO 3HAYEHHS LIKAABI.

[IpuGopet MCNBITaHL HA yNapHOH TPACKE M BHODALHH.

Conpotusnenne nsonauum npu6opos He mence 10 MQ npu Hop-
MaJbHOH TeMmnepaTtype u BAaXHOCTH. M3oasuus npubopa ucnobiTaHa
HanpsixeHueM B 2000 V nepeMeHHOro Toka.

[IpuGopel BHIIEPKHBAIOT meperpyYsKy TOKOM B TedeHHe 45 MHH.
Ha 20°/, 6onee HomMHHaAbHOrO. Kopnyca npu60pos 6 pEISFOHENPOHH-
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Puc, 28. Ta6aputubie pasmepni amnepmerpa tuna M-13.



uaeMble, OKpalleHsl B LBET CJAOHOBOH KOCTH H [PEAHA3HAYAIOTCA
AN BHICTYNAOLEro MOHTAaMa.

Bce BiiyTpennne H HapyjXHble AeTald KOPNyca 3alMIIeHBl aHTH-
KODPO3HHHBIMU NOKPBITHIMH.

Ha awuueBoit cTopoHe pacmoJIOXEHH ABA KOPPEKTOpa AJAd yCTa-
HOBKH CTpesiok nprGopa Ha nyab wkaael. JlocTynwaa uyactb Kop-
PEKTOPOB W30AMPOBAHA OT HAXOAAIWMXCA IOA HANPAXKEHHEM YaGTeH
npub6opa.

IlIxana pa3psaaHOTrO TOKAa M NpeACTaBleHHble HAa Hell OTMeTKH,
3HaKHW, UHGPH M HAAMUCH — HYEPHOTrO UBCT3; AYra, OTMETKH, 3HAKH
H uMGpH LIKAJB 3apSAHOro TOka — KpacHoro usera. Hlkana sapan-
HOTO TOKa MMeeT TpH 3eJleHble 4YePTH, COOTBETCTBYyIOLiHE TpeM
3HaYEHUAM CHJAB 3apAAHOTO TOKAa, OroBapHBaeMbIM MpH 3aka3se
npu6opos.

Crpeaxku npu6opoB konveBuaHble. CTpéaka 3apaQHOFO TOKa
OKpauleHa B KDacHBIH L(BET, a Pa3psiJHOrO TOKAa — B YEepHHIil I[BET.

[Tpubop umeer nBa 3axuma. TION0XKHTEJbHEI 32)KHM pacnoso-
XeH ¢ npaBoi CTOPOHB (ecau CMOTPEeTb CO CTOPOHB LIKaJK)
H 0603HaveH 3HakoM -+ (mi0C). '

Ilpepnean n3mepcHAs

Mpu6opu umeioT nperesst u3mepends 1000—2500 A u 2000—
5000 A u BKJIOHAIOTCS Yepe3 HApYXKHbBEe WYHTH COOTBETCTBEHHO
2000 A, 100 mV u 4000 A, 100 mV.

TeMmnepaTypa IIyHTOB INpPH HOMHHaJbHOM TOKe He JOJDKHA
noBHILIAaTLCA Golee uyem Ha 80° cBepx OKPYIKAWOWEH TEMNEepPaTyphHl.

[TorpemHocTs WYHTOB NPH TeMmMnepartype .B ‘npegejax oT -10
10 35°C u a060M TOKe, He NPEBBIIAIOLIEM HOMHHAAbHBIN, He.
I0J)KHAa npeBocxoants =*+0,59,.

ConporuB/eHHe IWYHTOB NPH HOPMA/AbHON TeMmepatype H CuJe
Toka, paBHoii,20°/, HOMHHAAbHOH, NOAOTHAHO C TOYHOCTBIO *=0,2°/,.

CoeaunHuTesbHbBIE MPOBOLA K IUYHTAM ¢ npuGopamMu He MOCTa-
BasloTcsl. Ha Mecte MoHTa)a npoxJalwBaloTCs NPOBOAA COOTBET-
CTBYIOLIEH IJIMHB M CeYeHus, YKazaHHbHX Ha wwKazae npubopa. [Ipu-
6opel TpaiyMpyOTCs C 3aMelalOlIMMH MPOBOAAMH TAaKOrO XKe
pacueTHOro CONPOTHBJEHHS C JONYCKOM B CONPOTHBAeHUH =*3?/

Bec npu6opa na 1000—2500 A (c wynTOoM). 20,2 #2; UEH:
1620 py6.; Bec mpu6opa Ha 2000—5000 A (¢ wyutom) 31,2 xz;
uera 2070 py6. ‘

§ 42. AMIEPMETPH H BuJdbTMETPHI THIIA M-110

Haznagenne npaGopor

[Ipu6oper Tuna M-110 (MarHMTO3NEKTPUUECKON CHCTEMBI, UIHTO-
Bble, GDLISrOHENPOHUUAEMble; C HEMOCPEACTBEHHbIM OTCYETOM) NpH-
- MEHSIIOTCA I M3MEPeHHs CuJABl TOKAa M HanpshKeHMS B Lensx
NOCTOAHHOTO TOK3 H MNpeaHa3HA4yaloTCAa AJAA 3KCOJjaoaTallHKM  +a
kopabasx BMO.
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Puc. 29. Obmit Bum awnepmerpa tuna M-110.

OcHOBHHE CBeISHHIA

H3roToBASIOTCA aMOepMeTpbl W BOALTMETPHI MO CHELHAAbHEIM
texHuueckum ycaoBuam Ne 4503. ‘

O6wmuit Bua NpPuGOpoB moxasaH Ha puc. 29, a raGapuTHHe
pa3mepnl Ha puc. 30. .

Mpu6opul Tuna M-110 paccyuTansl A4 3KCMJAOATAUWH B YCJO-
BUAX H3MEHEHWs OKPYXalowei Temnepatyps B npegeaax or —25° C
20 +60°C ¥ OTHOCHTE/NbHOH BJAXHOCTH 10 95 *5°/.

QcHosHast morpewHocTs npu6opos npu temneparype 20°C ne
apesbiwaeT *1,5%, OT HOMUHAILHOrO 3HAYEHHS WIKAJbl, €CAU MPH-
60p MMeeT ONHOCTOPOHHIOO WIKaly, M OT CyMMbl HOMHUHAJbHBIX
3Hauenuil, ecau NpubOp MMeeT ABYXCTOPOHHIOW IUKATY.

[pu m3MeHeHuu TeMnepaTypel OKPYXKaloUIero BO3xyxa B TY HJH
ApyTylo CTOpOHY OT HopmaabHO# (20°C) norpemHocTs noxka3aHHs
npu6opa He npeBOCXOANT =1,5°/, oT naHHoro nokasanus (B mpe-
nenax 50—100¢/, 3HaueHns Wkanbl) Ha kaxasie 10°C.

VM3menenue moxasanus npu6opa, BbI3BAHHOE BAMAHHEM BHELIHEro
MarHATHOTO MOJsl HanpsDKeHHOCTblo B 5 Oe, He npesuimiaer *29/,
(otcuer Gepercs MpH NOKA3aHHW, PaBHOM 75°/, OT HOMHHAJBLHOrO
sHaueHus IKajasl npubopa).

[pu OTKAOHeHHH NPHUGOPA OT HOPMAJILHOTO MOJOXEeHHs Ha 45°
B JI060M HAanpaBAeHdH HM3MeHeHHE TMOKa3aHWd He NPEeBOCXOAUT
*+1,5%, OT HOMHHAJABHOrO 3HAYeHUs WIKAJbIL.

[MpuGopwl ucnbiTaHbl HAa ylapHO# TpsACke u Bubpauuu. Ksoas-
U4d npUOOPOB HUCNBITAHA HANPSAKEHUEM NepeMeHHOro Toka B 2000 V.
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CdnpoTusienne H30A5 10U PH HOpMaJibHOH TemnepaTtype (20° C)
M BJAAWHOCTH B YCNOBHAX 3KCOJOATaUHH JOMKHO ORITb He Menee
10 MQ.

AMIepMeTPH ¥ WYHTH BblAEPKHBAIOT NEPErpy3Ky TOKOM B Teue-
nue 45 mun. Ha 20°/, Gosiee HOMHHAJLHOrO.

Kopnyca npuGopos Gpuisronenposnuaemsie, HW3FOTOBACHH U3
MJ1aCTMAcCH M NpeAHasHayarloTcAd AJ1d yTONJEHHOro MOHTaxa. Bce
BHYTDCHHHE W HapYyHble N€Tal¥ KOpNyea 3alHileHbi aHTUKOPPO-
3HUHHBLIMY MOKPBITHAMHU.

Ha anuesoit cTopoHe npuBopa pacrofiomeHd KOpPPeKTop Ads
YCTaHOBKH -CTPeJNKH HAa HyJab wikajdel. JlocTynHas gacth KoppekTopa
M30/MPOBAHA OT HAXOAAUIMXCA MO HANpsuKeHdem wacTed NpH-
dopa.

Crpeska npubopa cTep:KHeBMAHAA C HOXEBUAHLIM KOHILOM,
OKpallleHHBIM B YepHBIA LBET.

Ipexeam msMepeRHus

Mpeaear uaMepenuasi npu6opos tuna M-110 nokasanu B ra6.n
54 u 55,

Ta6anua 54

AumepmMerpn THna M-110
Llena feseHus WK3NH
Ipeaeant A Bec Lena
H3Mepenus 3a eAMHALY Brawuenne npu6opa
A c, HYJEM ¢ Hydem K2 P¥6.
cuena no¢peaute
0—5 0,1 0,2 3,04 782 | C HapyxubiM WYHTOM
Ha 75 mV

0—10 0,2 0,5 3,04 782 To xe
0 —20 0,5 1,0 3,08 800 - .
0—30 0,5 1,0 3,09 800 .
0—3580 1,0 2,0 3,09 800 .
0—176 2,0 5,0 3,10 800 .
0—100 2,0 5,0 3,10 848 .
0—150 5,0 5,0 3,43 848 .
0— 200 5,0 10,0 3,45 248 .
0—300 9,0 10,0 3.85 913 .
0— 500 10,0 20,0 4,70 1002 .
0—750 20,0 50,0 5,99 1002 .

0 - 1000 20,0 50,0 6,48 1085 .
0— 1500 50,0 0,0 8,.,- 1185 -
0-—26€00 50,0 100,0 8,52 1185 .

0 —3C00 50,0 100,0 11,32 1287 .
0—5000 | 100,0 200,0 17,00 1485 -

Npumeuanne. [Ilo cneunansHomy 3aka3y gmnepMmeTpw MoryTr Guite ware-
TOJNEHH C WYHTAMH HE HA HOMHHalbHYIO CHIY TOKa.

102



Ta6anua 85

BoabTverpsl THHa X-110

Uena uenevuwn WKAIb ]
MNoegeant Bec Llexa 32 exuHu- Briakyenge
HsMepeHna S «r uy, pyo6. nputopa

v ¢ HyJeM nocpe-
c-Hynam cieza auHe
0— 50 1,0 20 - 2,92 685 Henocpenetpen-
. Hoe

0 — 150 5,0 10,0 2,92 685 To we
0 — 250 5,0 16,0 2,92 - 685 ”
0 — 350 10,0 20,0 2,92 685 «
0 —- 450 10,0 20,0 2,92 685 P

Mpumeuvanune. Mo cneunansuomy 3akasy BoAbTMETPH MOTYT 5T H3ro-
TOBJEHB C 3aQdHHBIM BHYTPEHHUM COUPOTHUBIEHHEM Zis paboTdl B cxemax Ppuipa.

§ 43. AMOEPMETPSE M BOJNBTMETPHI THIA #-113/x

Hasnagense npr6opoen

[pn6opw THna M-113/1 (MArHATOAEKTPUYECKON CHETEMH, IUTO-
Bbie, Fep,MeTHYeCKHe, C HeNCCPeACTBEHHLIM OTCYETOM) IIPAMEHS"
0TCA A3 M3MEPEeHHA CHJAB TOKA U HANpPAKEeHUs B UENAX UOCTOAH-
HOTO TOKA H NPE/HA3HAYAT(A AAS IKCN/A0aTanRK Ha KopaGanx BM®.
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OcHoBHEIE cBeleHHS

HarortoBaaiorcs amRepMeTpH M BOJbLTMETDH MO ClHEeLHadbHbLIM
TeXHUYeCKHM -ycuaoBuam Ne 4507.

lFabaputhble pasmepsl mMpudopa MokasaHel Ha puc. 31.

(Tpu6opm M-113/1 paccyuTaHbl AJs 3KCMJIOATAUMM B yCJAOBUSX
M3MEHEHHA OKpyXXawoweld Temnepatypsl B npegenax ot —25°C
A0 +60°C u oTHOCHMTEnbHOH BJAXHQACTH A0 95 £5Y/,.

OcHosuas norpemwHocTb npuGopa npu temnepatype 20°C we
npesbimaer *1;5%/, OT HOMHAAJbHOrO 3HAYEHHMs IUKAJbl, €CIH NPH-
60p HMeeT OAHOCTOPOHHIOW WIKady, X OT CYMMbl HOMHHAJBHBIX
SHaueHu#t, ecv NPHOOP HMeeT ABYXCTOPOHHIOK WIKAJY.

[Tpn n3menenun TemnepaTypnl OKDPYXaloLero BO3AYyXa B Ty UM
ApYrylo cTopoHy ot HopMasabno# (20°C) norpewiHocTs NokasaHus
npub6opa He npesocxoaut 1,5° OT JaHHOrOo nokasaHus B npeje-
aax 50—100°/, sHauenus wraJjbl Ha kaxaoe 10°C.

H3menenne nokasanuii npu6opa, BEI3BaHHOE BJIHSHHEM BHELIHEro
MAarHATHOTO NOJs Hanps:KeHHOCThbio B 1 Oe, He 10/KHO NPeBLIIATD
*2%, (oTcueT Gepercs NpH MNOKAa3aHWH, PABHOM 75Y/, OT HOMH-
HaJbHOTO 3HAYCHHS WKaJb Mpu6opa).

[lpu oTks0oHewnn npu6opa OT HOPMAJLHOTO MNOJOXEHHS Ha 45°
B /M060OM HanpaBaeHHH M3MEHEeHHe NOKAa3daHuil ero He MPeBOCXOIANT
*=1,5%, OT HOMHHaNbLHOI'O 3HAYEHHS IIKAJHI.

Ilpu6opu WCMBITaHW Ha yJapHO# Tpacke ® Bu6pauun. Mso-
Asuus  npu6OPOB  MCMBEITAHA HANpPAXEHWEM [MEPEMEeHHOro ToKa
B 2000 V.

ConporHBsieHne H30JIUHA NPHGOPOB NPH HOPMAAbLHOM Temnepa—
Type M BAMKHOCTH B YGJAOBHAX. 3KCIIOATAUHMHM JONKHO ObITh He
Menge 10 MQ, :

AMnepMeTpH M WIYHTH BHAEPXKHBAIOT NMeperpysky TOKOM B Teve-
Hye 45 MMH. Ha 20"/0 60/blIe HOMHHAMNBHOTO,

Kopnyca npudopos repmeTnueckue, n3ruTOBJIEHB K3 NIACTMACCH
H NpeAHa3HAYaloTCA IS BHCTynamllero MoHTaxa. Bce BHyTpeH-
HHE W HADYXHble NeTanu Kopnyca 3AUMILEHB AHTHKOPPO3HIIHBIMH
MOKPEITHAMY,

ITpubop .cuaGxaerca tpemss amopTu3aTopamu Ttuna ,JIqpa“,
BCTPOEHHLIMH B KpenexHble sankd npubopa. :

Ha nuuesoét cropone npuGopa pacnosioxeH KOpPpPeKTOp AJA
YCT4HOBKH CTpeJKH npubopa Ha Hy/ab IukaJabl. JlocTynHas 4acTb
KOppPeKTOopa H30/6HpPOBaHA CT HAXOAAIMKXGI NOJ HanpsKeHUeM
wacrefi npubGopa.

. Crpesika npu6opa CTepxHEBUAHAs C HOXEBHAHBLIM KOHUOM,
OKpalleHHad B YepHHIA I1BeT.

HOpepean un3mepennd

Mpenens usmepenus npuGopos thuna M-113/1 nokasanut B Taba.
56 u 57.
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Amuoepverpsl THOA M-113/1

TabBauua 56

Llers AedeHHs LIKkadbl
Ilpeaean A Bec Llena
M3MepEHNS j xz 3a eAuHUUY BrJauoueltue npubopa
A ¢ Ayaem c Hy1em py6. :
caesa |nmocpeauHe
0—5 0,1 02 3,22 967 | C wuHapymHbM WyHTOM' Ha
75 mV.
0—10 0,2 0,5 3,22 967 To we
0—20 0,5 1,0 3,26 985
0—30 0,5 1,0 3,27 985 .
0—50 1,0 2,0 3,27 985 »
0—76 2,0; 5,0 3,28 975 .
0— 100 2,0 5,0 3,36 1033 .
0—150 5,0 10,0 361 1033 .
0— 200 5.8' 10,0 3,63 1033 .
0 — 300 5, 10,0 4,03 109% .
0— 500 10,0 20,0 4,88 1187 .
0— 750 20,0 50,0 5,77 1187 .
0—1000 20,0 50,0 6,66 1270 .
0—1500 50,0 50,0 8,70 1370 .
0 — 2000 50,0 100,0 8,70 1370 .
0 — 3000 an,0 100,0 11,50 1470- .
0 — 5000 100,0 200,0 17,0 1670 .

Mpunveuvauue. [lo cnenHaibHOMy 3aKasy aMmepMETpH MOTYT GuTh H3ro-
TOBAEHb C WYHTAMH HE H3 HOMMHAABHYIO CHAY TOKa.

BoasTmerpr Toma M-113/1

Ta6auna 57

Lleva p.e'..‘enﬁl‘d'iuxa}cbl \4
flpezert n3Me- " Bec Lleua 3a
. penua ¢ nyaem ¢ Hynem ennuuy Bxaiouenne npubopa
v cieBa nocpesune K2 Py6.
0— 50 1,0 2,0 31 870 | Henocpeacrsensoe
0 — 150 5,0 10,0 3,1 870 To xe
0 — 250 5,0 10,0 3,1 870 .
0 — 350 10,0 20,0 3,1 870 .
0 — 450 10,0 20,0 8,1 870 .

Mpumevanwue. Mo cneumansiony 3aKa3y BOJAbTMETPLI MOTYT ObITb H3roTO B
ACHH C 33AAHHLIM BHYTPEHHMM CONPOTHBAEHHEM A3 paborul 8 cxeMax Ppuwa,
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§ 44. AMUEPMETPBI M BOUBTMETPBI THIIA M-415
Hasmavenne npnGopos

Mpubopel THna M-415 (MarHMTO3/EKTPHYECKOH CHCTEMBI, LIMTO-
8bi€, FepMEeTHYEeCKHe, C HENOCPEACTBEHHBIM OTCYETOM) NMPHMEHAIOTCA
4% M3MEDPEHHS CHAbl TOKAa M HaNpsKeHUd B LeNaX MNOCTOSHHOTO
TOKa M MpeAHA3HAYalOTCA LS 3KCMA0aTaudu Ha Kopabasx BMo,

Puc. 32. O6uuft Bua amnepmeTpa tThHna M-415.

OcHoBHRKIE CBC¢ICHHH

M3roToBASIOTCA aMNEPMETPH M BOALTMETPH MO CNeuHaJbHHM
TexHuuyeckum ycaosuam Ne 4504.

O6muit Bua npubopa nokasan Ha puc. 32, a rabGapuinbie pas-
Mepsl Ha puc. 33.

(lpun6opw THna M-415 raccyuTanbl A4 SKCIVIOATAUMH B yCJAO-
BHAX MW3MEHeHHS OKPYXalolei TeMnepaTypbl B npenesax or
25°C a0 +60°C 1 OTHOCHTeJbHOI BJAAXHOCTH 10 95 =59 .

OcHoBHast norpewHoCTb npu6opoB npu Teunepatype 20°C ne
npesbimaer +=2,5%, OT HOMHHAALHOTO 3HAUYEHHs LUKAJBl, eCJH
npu6Op UMeeT OJHOCTOPOHHIOW WIKAaAy, H OT CYMMBI HOMHHa/b-
HBIX 3HAYEHHI IWKaJbl, €CMH NPubGop MMeeT ABYXCTOPOHHIOI IMIKaJy.

[Tpy u3meHeHMH TeMnepaType OKPYXKAWlIero Bo3gyxa B TY
HAM APYryl0 CTOPOHY OT HOpMaabHOH (20°C) norpewHoCTb noKa-
33HUS MpHGOpa ‘He NMPEeBOCXOIUT *2,5°%, OT MAHHOTO MNOKA3aHUA
8 npegenax 50—100°/, snauenua wkansl Ha Kamawe 10°C,

M3ameHenne nokasanus npu6opa, BbI3BAHHOE FJAWSTHHEM BHEIIHErO
MarHUTHOTO NOJAS HANPAXeHHOCThI0 B 5 Oe, HC NOKHO NpPEeBLIHIATH
*2,5%, (oTcuet GepeTcs npu NOKA3AHWU, COOTBETCTRYIOLIEM /5",.)
HOMHHAaNLHOTL 3HAY€HHS LIKAAbI npuoopa)
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[Mpu oTkJOHeHHH npu6opa OT HOPMAJbLHOTO MOJIOXKEHHA Ha
45° B MI06OM HanpaBleHHH M3MEHEHHE NOKA3aHUA HE NPEeBOCXOAHT
+2,5%, OT HOMHHAJILHOTO 3HAYEHHS IIKAJDLL.

[MpuGopel HcnbiTane! Ha yxapHoil Tpsacke M Bubpauuu. H3zoas-
uns npubOPOB HCMBITAHA HAaNpsxeHueM nepemeHHoro Toka B 2000 V.
ConpoTHBJ/EHHE H30J5MU NPH HODMaJbHOH TeMIepaType M Baax-
HOCTH B YCJOBHSIX 9KCIJMOATAUKM AOJKHO OHTb He MeHee 10 MQ,

AMnepMeTpH .M WYHTH BB IEPXKHBAIOT NEPErpy3Ky TOKOM B Teue-
nue 45 MuH. Ha 20/, 6Go/bIIE HOMHHAJBHOTO.

Kopnyca npu60poB repMeTuyecKkHe, H3rOTOBMEHBI U3 MAACTMACCH
¥ npeAHa3HaYeHbl AJA YTOMJEHHOro MoHTaxa. Ha suuesoit cropone
Kopnyca pacrosioxKeH KOPpPeKTop Aad yCTaHOBKH CTPesKH nprubopa Ha
HyJb WKaabl. JloCTynHas 4acTb KOPPeKTOPa N30JNHPOBAHA OT HAXOAA-
_ LIMXCH O Hanpsi:keHueM uyactell npubopa. Bce BHyTpeHHHe H Hapyx-
Hble JeTa/ji KOPNyCa 3aIUIIEHbl aHTHKOPPO3HAILIMU NOKPHITHAMH.

Ctpesika npHOOpPOB CTEePKHEBHUAHAA C HOXEBHIHBIM KOHLOM,
OKpAlleHHAss B YepHLIH LBeT.

AMnepmeTpsl BKJAIOYAOTCA B LEMb TOJbKO C HAPYXKHLIM LIYHTOM
Ha 75 mV. BoabTMETPH BKJAIOYAIOTCS HEIOCPEACTBEHHO.

Ipege.an m3mepeHnd
Tlpenenn uaMepenus npu6opos tuna M-415 namel B Ta6n. 58.

Tabuanuyga SR
AMrepMeTpH W BOALTMeTPHI Tana M-115

AMnepmespn BoabTMmeTpwn
npeneas 1eHa HeHa 3a npenenn uena ueHa 3a
ReaeHus Bec neseHug Bec
H3MepeHUus WIKAAB CANHULY | HSMEPEHHS | “yykanpy : eAuHMUy
A A e py6. \ v e py6.
0—5 0,2 0,56 204- | 0—6 0,2 0,44 203
0—10 0,5 0,56 294 0—15 0,5 0,44 203
0—20 0,5 0,60 312 0—30 1,0 0,44 203
0—30 1,0 0,61 312 0—50 2,0 0,44 203
0—50 2,0 0,61 312 0—150 | 50 0,44 203
0—175 3,0 0,62 312 0—250 10,0 0,44 203
0— 100 5,0 0,70 3€0
0— 150 5,0 0,95 360
0 — 200 5,0 0,97 360
0 — 300 10,0 1,37 425
0 — 500 20,0 222 | ol4
0—750 20,0 3,11 514
0—1000 50,0 4,00 597

Mpumeuwanwnsa 1. Jlo cnennantHoMy 3akasy MOTYT GbiTb H3TOTOBJEHHL

a) amnepmerpnl Ha 3(0A ¢ napyxubiM uiyHTOM Ha 100 A, amnepMerpol Ha 500 A
¢ HapyxHbiM WwyHnToM Ha 300 A 1 amnepmerpw Ha 750 A ¢ napyxubiM wynToM Ha 500 A;

0) BOJABTMETPH (C 3aAaHHLIM BHYTDEHHMM COMpPOTHRAEHHEM A paboTh
B cxemax Ppuwa) Ha 150 V, ¢ conporuBaenneM 3P C00 2502 u na 250V ¢ co-
nporuenenrem 100 000 =500 Q. |

2. Mo cneunaabHOMy 3aKa3y npHGOPHl MOTYT ObLITh H3TOTOBACHH C HyJeM
MOCPEAHHE, B STOM Chyyae LeHa AeJeHHsl WKalh yABaHBAETCA.
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§ 45. IPABOPHI THIIA M-61/1 & M-61/2
Hasnavenne npnGopos

Mpu6opu Tuma ‘M 61/1 (amnepMeTpsl H MHUJIHAMIEPMETDHI)
# M-61/2 (BoabTMETpbH) IPENHA3HAYAIOTCA M H3MEpPEHHS CHJbI
TOKA M HAOpPAKEHHA B LENAX OOCTOSHHOTO TOKA M NMPHMEHSIOTCA |

NpeHMyIEeCTBEHHO B PAUASIX U ADPYTUX 3JIEKTPOYCTaHOBKAX KOpa-
6eabHOro THMA.

Puc. 34. O6wuit suR BoabTMeTPa THma M-61/2.

OcroBHEI® ¢BeJeHAN

Mpr6ops THna M-61/1 u M-61/2 u3roToBASIOTCA TO CHeHA/b-
HHM TexHHyeckuM ycaosuam. OOulnit BUA MX MOKa3aH Ha pHC. 34,
a rabapuTHHe pa3Meps Ha puc. 35.

Za_—.-]

15—
1
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"-' TR g

o
i

S 395 ——

Puc. 35. Tabapntasie ‘pasmepet pubopos THna M-61/1 » M-61/2. -
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FMpu6Gopsl pacCYHUTaHH AJs IKCNJIOATALUKH B YCAOBHAX H3MEHe-
HHUSA OKpyXawlueld TemnepaTyps B npenesnax oT —25°C go +460°C
H OTHOCHTeJbHOf BiaxkHocTH 10 95 =5Y/,. O¢cHoBHas norpefiiHocTs
ux npu teMmnepatype 20°C e npeBbimaer 5%, o HOMUHAAbHOrO
3HAauYeHHs WIKaJbI, :

Hzosnauusa npubopoB HcObTaHA HA MPo6GOH mMepeMeHHbLIM Hampsi-
JKeHHEeM NMpoMBblIlIIeHHO! yacToThl B 500 V.

Kopnyca npuGopoB 6pui3aroHenpoHHIdeMBEle, HM3TOTOBJEHb K3
NJAacTMacChl M MNpeAHa3HaueHbl L3 NOJYYTONJNEHHOTO MOHTAXa.
Bce BHYTpeHHHe M HapyXHbe JeTald KOpnyca 3allMIleHbl aHTH-
KOPPO3HIHBIMH MOKPbI THAMH.

" Ilpn6opel MCMLITAHB Ha YAAPHYWO TPACKY M Bubpanuio. Pabouee
MO/10YKeHHEe — BepTUKaJIbHOE U TOPH30HTaJAbHOE, '

Ctpeska npuGopoB HOXEBUAHAS, OKPALIEHA B YePHHIA LBET.

MuaauaMnepMeTpsl M aMnepMeTphl BKJIOYAIOTCH B leNb TOJABKO
HemnocpeacTBEHHO, T. €. 6e3 HapyXHHX IyHToB. BoabTMeTpn Ha
BepXHHI mpenes H3MepeHHs BKJIOYAIOTCA uepe3 n06aBOYHOE <CO-
NpOTHBJIEHHE. )

IIpepean m3mepeHnd

Mpenens u3MepeHHss MHAAMAMOEPMETPOB W  aMNepMeTpoB
Thna M-61/1 nokasann B TaGa. 59.

BoabTmerpe THna M-61/2 uMeloT 1nBa npejena H3MepeHHa:
or 0 1o 8 V u or 0 no 400 V.

, Ta6anua 59
MujamaMmepMeTphl H aMmepMeTphl Thna M-61/1
MNpeaennt usme- Llena pesenns Bec npnopa | Llewa 3a enn-
peHud WKaAb! A e HhLy I'ipumeuzHne
A A pyo6.
0 — 0,05 0,002 0,10 70 AvinepMeTpul  MOTYT
0-—0,15 0,005 0,10 70 H3roTOBAATBCS C HYJEM
0—3,0 0,01 0,10 70 nocpenuue; B 3TOM
00— 15,0 0,5 0,11 ! 70 cayuie NeHa NENCHHS
YABauBaeTCA

Bec ‘BonbTMETpa U UeHa npubopa OAMHAKOBE C aMIepMETpPOM.

§ 46. BOJLTMETPHI THIIA M-63/1
Hazgawenue mpuGopos

BosabrMeTpn THna M-63/1 (MarHUTO3M1EeXTPHUYECKON CHCTEMBI,
IUTOBLIE, GPLI3TOHENPOHHIIdEMble, C HEMOCPeACTBEHHbIM OTCYETOM,
NONYyTOMJIEHHOTO MOHTAa)a, TPSCKOYCTONUMBbLIE) NpenHa3HAyaloTCo
IJis1 N3MepeHHs HanpsKeHHWs B LeNAX MoCTosfiHHoro Toka. Ilpu-
MEHAIOTCH NMPEHMYILIECTBEHHO B PauHAX H APYTHX 3JeKTPOyCTaHOB-
Kax KopaGeabHOro THMma. '
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Puc. 36. O6wuit Bua BosnTMerpa Tuna M-S3/1.

OcHoRane cBOICHNI

BosabTMerpol Tuna M-63/1 H3TOTOBJAAIOTCS NO CnelUanbHbLIM
TexHHuyeckuM ycaoBusM. O6uiuit BUA npuGopa moxkasad Ha pHc. 36,
a rabapuTHble paaMepwel Ha puc. 37.

Mpubopu PACCUMTAHbl JLIS 3KCMJIOATAIHU B YCAOBHAX H3MeHE-
HHA OKpy:XA4loUlel TeMuepaTypsl B npesejax oOT —25°C Jo +60°C
M OTHOCHTEeJbHOM BJaXHOCTH A0 95 *5Y/,.

OcHoBHas norpemsocTs nNpuGopos npr Temneparype 20°C ue
npesnimaer *5%, OT HOMHHAJALHOrO 3HAYeHHUs IIKAJMH.

[1puGopul HCOBITHBAIOTCA HAa YyXapHYIO TPACKY ¥ BuOGpauuio.
Msonsauns wux ucnbiTeiBaeTCA HanpsKeHHeM NEpPEeMeHHOro ToKa
NPOMHINAEHHOR YacToTH B, 500 V.

—— 43—

e 34 + Q75 ]

ui

e 402090 ——=|

,_g—fl

—

f

40

Puc. 37. Tabapurisie pasmeps! BoabTMETpa Tvma M.63/i.
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Kopnyca npu6opoB 6pbiaronenpoHHLaeMble, H3rOTOBJAEHH - H3
NAacTMacCH H NpelHa3HavaloTCs AJAS NOJYYTOMJEHHOTO MOHTAaXKa.
Bce BHyTpeHHHe W HapyXHble HeTanH Kopnyca 3aMHMLIEHB aHTH-
"KOPPO3HHHBIMH MOKPBITHAMM.

PaGouee noJsoxeHHe BepPTHKAIbHOE H l"OpHSOHTaJleOE Crpenka
npu6opa HOXEBHAHAA, OKPaUleHHas B YEPHH ILBET.

Bec npubopa 0,10 x2; uesa sa ezunuuy 70 pyo.

pegean usmepeHnd

Boabt™erps THma M-63'1 uMelOT ABa mnpexena H3MEPeHHUs:
ar 0 1o 3 V u ot 0 no 300 V.

Il nepekJaOYeHHst C ONHOTO Mpejena H3MepeHuWss Ha JPyron
MMeeTCcsl KHOMKa, npuyeM HOPMAJbHO NPHOGOP MOKa3biBAET HA HHUXK-
HEM npejene M3MePeHHS KW NPH HAXATHM KHONKW H3MeDeHHe mnpo-
MCXOAUT Ha BepXHeM mpejnene. Bkaluenwe B uenb C BEPXHHM mpe-
LeoM H3MepeHdsi MPOU3BOAMTCS uepe3- OTAENbHOe A06aBoufoe
COnpoTHBJ/EHHE.

§ 47. ABHATHOHHBIE IIPHBOPBI THIIA A-040, B-040 uBA-010

Hasnaqenne

Awmnepmerp A-040, BoabTMeTp B-040 u BOJIbTaMnepMETp BA-040
NIpeNHa3HAYATCA AAA U3IMePEHHs CHJIbl TOKA M HaNpsKEHHS B Lensax
nocroauHoro Toka. [Ipub6opr paccuuTaHel Ha paboTy B YCJAOBHAX
3KCOJa0aTaUMH caMmoJaera.

OcuopBEle cBeleHHA

Mpubopu A-040, B-040 u BA-040 sBasoTCa NpuGOPIMU MATHATO-
sAekTpuueckoil ~cuctempl. O6mult BHX npubOpoOB 1OKa3aH Ha
puc. 38 u 39.

Pitc. 38, O6mn#h Bun amnepuerpa Puc. 39. O6muil BHI BONBTZMIEPMETPS
THua A-040. 1uma  BA-040.
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MexaHusm npu6opa MOMELIAETCS B MeTaNNTMYECKOM Kopnyce,
COCTOSIIEM K3 KOXYXa W HHXKHEro 3KpaHa.

OcHOBHasi morpelHocTs npu6opos npu Temnepatype 20°C ne
npessiimaer *2°, OT HOMHHA/JIbHOIO 3HAYEHHS MPH OJHOCTOPOHHEH
WKajse ¥ OT CyMMbl HOMHHAJbHBIX 3HAYEHHH NpPH ABYXCTOPOHHEH
wkasne., [Ipn H3MEHEHHH TEMIEpPaTypsl OKpPYXKallled cpeasl OT
HopmaabHoii (20°C) JomoJHHTe/]bHass TMOTPeIHOCTb mnpubopa He
npesnimaer +1°/, Ha Kamawse 10°C.

M3oasuus npu6opoB HCNbITaHa HanpsikeHuem B 500 V.

Boabtmerp B-040 umeer Bepxuuii npesea 30 V u BkawyaeTca
B llenb HenocpeacTBeHHo. AmnepMerprl A-040 BHIMOJNHEHH C HapyX-
HBIMH LIYHTaM{, KOTOPbIE NPHAAralTCs BMeCTe C KaaAuGpPOBAHHBLIMU
COeNMHHUTeNbHEIMH IPOBOAaMH (conpoTusaenue napel 0,03510,002 Q).

Boabramnepmerp BA-040 nopmanbHO paboTaer, Kak aMnepmerp,
HO MPH HaXaTHH KHOMKH, PACMONOXEHHO# Ha JHUEBOH CTOPOHE
npu6opa, noxassBaeT HanpsnKeHWe LenH.

Yemvipe ombepcmus ¢ 5+0,16

V-
Puc. 40. TMpuanunuanbuas Puc. 41. Cnoco6 kpenxeHus npubopas

CcXeMa BOJAbTaMmepMeTpa tHna A-040, B-040 n BA-040.
tuna BA-040. ’ .

[Mpunuunuanbhas cxema npu6opa nokaszana Ha puc. 40. [Tpubop
BKJIIOYAETCA B leNb C HAPYXKHBLIM IIYHTOM, KOTODBI €My NPHAaeTCs
BMECTE C KaJMOPOBAHHLIMM COEIHHUTENbHBIMM MPOBOJAMH K-
noit 0,75 m u wrenceabHoit poserkoi. Ha Bepxuem mnpegene us-
MepeHus WYHTH paboraoT ¢ neperpy3koi.. [Toatomy, noabupas
aMnepMerp Aad JAUTeNbHOH HArpyskd, ero Heo6xoxumo 6parthb
C TaKUM MpenenoM HM3MepeHHs, NpPH KOTOpOM MAaKCcHUMaabHas Ha-
rpy3Ka He npesBnllIaeT %/, HOMHHAJAbHOTO 3HA4YeHHS WIKAABI amuep-
Mmerpa.

[Tpu6opel A-040, B-040 um BA-040 uMme0T yCTPOHCTBO AJA
YCTQHOBKH CTPE@JKH HA HYJb IMKajAbl, KOTOPHIM CJ/AEAYyeT I0/b30-
BaTbCA MNPH HeBKJIOYeHHOM npubope. Pabouee noJsioxeHue npu-
6opoB — BepTHKaJbHOe. Kpensnenne ux Ha naHenn (wmure) upous-
POJHMTCA NPA OOMONA CTAHAAPTHOTO KOJAbLA M ueTbipex 60JTOB,
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Puc. 42, Tabaputuuie pasmepn npu6opos tTuma A-040 u B-040,

859

860

e 74

63

7% = 14,5
Puc. 43. l'abaputHoie pasmepsl npubopa Tuma BA-040,
M5EX0,8 Mx05

Puc. 44. lMNabaputune
pasumcpHl  IUYHTA.
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KOTOpHE nocTapasgioTca BMmecTe ¢ npubopamu. Crnocob kpenaeHus
nokasaH Ha puc. 41.
lFa6aputueie pasmepn npu6opos A-040 u B-040 noxasanmn Ha
puc. 42, a npu6opa BA-040 na puc. 43.
Bec kaxgoro npuGopa He mnpeswiaer 0,4 »¥2, Bec myHTa He

6oaee 0,1 xe.

Iyt k npubopam A-040 u BA-040 oxun u TOT Xe, ero raba-
pUTHLIe pasMephl NMOKa3aHbl Ha puc. 44.

Hpenean uzuepenns

lpenens naMmepenus amnepmerpos A-040 mokasauet B Tad.1. 60,
a soabtamnepmerpos BA-040 B Taba. 61. '

Ta6anua 69
AvmepMerpsi A-010
LWyHTol K npa6opam
YcsoBHre Ipeaesst HoMunaapHoe | AONYCTHMas RonycTuMas
0603HayeNHe uaMepeHus HOMUHaNbHAA naneHue CHJA TOKA MDY |cyaa Toka B Te-
npubopa A CHJa TOKa HanpsKeHus AauTEAbHOR yeHme 2 cek.
A mV Harg‘ysue A
A-140 10—0-—30 30 75 20 90
A-240 20— 0—60 60 75 40 180
A-340 40—0—120 120 75 80 360
Ta6anua 61
BoantaMmepmerp BA-010
LyHrl kK npuéopam
YcaoBxoe Hglll: EAEAB! Aonycrumas o
o06o3Havenue exenua HOMHHa/IbHas Hor:l;x:::m:oe cHMA TOKA NPH c,,’,‘,‘;“,y:,f;"f’;e,
npuéopa v cuna Toka HanpsKeHNs RJIUTELBHOH | “yeypye 2 cek.
A mV uar;{\ysxe A
10—0—30
FA-140 - 2 90
=30 30 75 0
J 20 —0—60
BA-240 - 7 4 180
0—%0 60 5 0
BA-349 %'_20 120 75 80 360

§ 48. MAJUIHAMIOEPMETPLI, AMOEPMETPHl H BOJLTMETPHI THIIA M-41
1 M-42

Hasnauenne mpaGopos

[pu6opul THna M-41 u M-42 (wuTOBEE, GPHI3rOHENPOHUIIAEMEIE,
C HEMOCPeJCTBEHHBIM OTCYETOM) MPeAHA3HAYATCH AJs H3MeDEeHHUs
CHJIBI TOKd M HAMPAXEHHUA B LENsAX MOCTOAHHOTO TOKa.

8*
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[TpuMeHAI0TCA NPeuMyIeCTBEHHO B PalHsX ¥ APYLUX 3JAEKTPO-
yCTaHOBKAX CTaHIMOHAPHOrO H MOJBHHOrO THNA, . B KOTOpHIX
BHI3bIBAGTCA  HEOOXOLUMOCTh
YyCTaHOBKH Masora6apuTHHIX 13-

MEepHTeJbHbHX NpHOOpPOB,

OcHoBHEI® cBOJIEHAS

Hsrortosnsiorca amnepMer-
pbl, BOJbLTMETPHL H MHJJIH-
aMnepMeTpsl MO BeLOMCTBEH-
HbIM  TeXHMYECKHM YCJOBHAM
Ne 308-45.

O6wuit Bug npuGopos mo-
KasaH Ha puc. 45, a rabapur-
HBlE pasMepsl Ha puc. 46.

[Mpubopu THHA M-42 OTaIH-
yaloTes oT npubopos THna M-41
TOJIbKO 3KPAaHOM, BbIIONHEHHBIM
H3 TOHKOTIO XeJe3a B BHAe CTa-
KaHa C OTBEepPCTHAMH JAd TO-
KONOABOASIMIMX WIMNHJACK H Ha-
NETHIM Ha LUJAMHAPHYECKYI0 dYacTb Kopnyca. JluameTp IHJAHHIAPH-
4eCKOH 4aCTH MX He npesblraer 80 .

[Tpu6oprl paccuutansl Aas 3KCNJIOATALMH B YCJAOBHSX H3MeHe-
HUS OKpyxKawouled TemnepaTyps B npepeaax or —50°C po +60°C
M OTHOCHUTEJbHOH BJaxxHOCTH 10 959%/,.

OcnoBHas norpemHocTs npubGOPOB NMPH HOPMAAbHOH TeMmmepa-
type (20°C) He npeBnimaer =2,5°, OT HOMHHaJAbHOTO 3HAYEHHS,
ecai¥ npubop WMeeT OAHOCTOPOHHIO WKaAy, H OT CYMMbl HOMHHAb-
HBIX 3HAYeHHH, ecad NpubGop MMeeT ABYXCTOPOHHIOK LIKaay.

[lpn u3meHennm TeMmuepaTypsl OKpyXKalouiero BO3AyxXa B Ty
HWJIH APYTYI0 CTOPOHY OT HODMa/JbHOH JOMOJIHUTE/AbHAass MNOrpell-
HOCTb NMOKa3aHus npubopa He NPeBOCXOAUT +£2,5°/, na kaxasie 10° C.

Kopnyca npu6opoB u3roToBJSIOTCA M3 MJAaCTMACCH, HA JHIEBOH
CTOpPOHEe npu6Gopa HMeeTcs KOPPEKTOP A/ YCTaHOBKHM CTPeAKHU HA
HY/Mb WIKaH.

Puc. 45. O6wnit Bra npu6opa Tuna M-41.

& ( I
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Puc. 46. I'abaputhble pasmepbl npu6opor M-41 u M-42.
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Hsoasuua npu6GopoB MCObITaHa HanpsaxeHndeM B 2 kV

Pa6ouee 11010XeHHe TIPU6OPOB BePTHKANIbHOE H TOPH3OHTANb-
Hoe. AmuepMerpsl 10 10 A H3rOTOBJAAITCA At HENOCpeACTBEH-
HOTO BKJKUYeHHs, CcBhimie 10 A —C HapyXHbBIM HIYHTOM, KOTODHIA
npunaercs kK npubopy BMecTe C KaJiuOPOBAHHEIMH NPOBOAHHKAMH,
umeow MK conpoTuienne 0,035 @ =10°/,. BoabTMerps 10 300 V
H3TOTOBJAAIOTCSA AAs HEMOCPEACTBEHHOTO BKJOYeHus, cBoie 300 V—
C OT/AeJbHBIM A06aBOYHBIM CONPOTHBJIEHUEM, KOTOPOe npuiaetcs
K npubopy.

BoapTMeTpHl Ha HanpsakeHue cBeimie 650 V. MoHTHpYylOTCA Ha
HAPYKHBLIX H30J4TOPaX, KOTOPHE C NMPUOOpPaMd He MOCTaBASIOTCS.
Hesxpanuposanusie npubopsr (Thna M-41) He NO/MKHBI MOHTHPO-
BAaTbCs HA JKeJe3HbIX TaHesdX.

IIpexean: msmMepeHAs

[peneast uavepeHus npu6opos M-41 u M-42 nokasaus B Ta6.. 62,
. 63, 64 u 65.

Tab6anuua 62
Muaaeamuepmelpol TAma M-41 u M 42
INpeneas usmepenns, mA Bec, «2z
Llena 3a

¢ Myaem ¢ Hynem eAunMUy

cJaeBa nocpeaune He3KPIHHUP. SKPaHup. py6.
0—1 1-0—1 0,33 0,37 a5
0—5 5—0—5 0,33 0,37 55
0—10 10—0—10 0,33 0,37 55
0—350 50 —0—50 0,33 0,37 55
0—100 100 — 0 — 100 0,33 0,37 85
0— 500 500 — 0 — 500 0,33 0,37 &5

Ta6anuuoa 63
AvuepMerphl THma M-41 u M-42

Ilpenean namepenns, A Bec, x2

Llena 3a

¢ HyJneMm C HyJaeM e MUy
caeBa nocpenute HesKpaHup. SKpanup. pyeé.
A. Be3 HapyXHbIX MIYHTOB
0—1 1—0—1 0,33 0,37 55
0—5 5—0-—-5 0,33 0,37 55
0—10 10—0—10 0,33 0,37 55
B. C napynoiMu wyatamn na 75 mV (tEna 75PI1, em. puc. 221)

0—20 20—0-—20 0,45 0,49 77
0—30 30—0—30 0,45 0,49 77
0—50 50 —0 —50 045 0,49 77
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BoasrMerph THna M-41 m M-42
(6e3 oTnebHBIX N06aBOYHBIX COMPOTHBAECHHH)

Ta6banuma 64

INpexeavt usMepenns Bec, 2
A Llexa 3a
eAHHHLY
ccl,:z':: M n%g;,’;i;’:,e HEIKPEHHP. 9KPaHUp. py6-
0—3 3—0—3 0,34 0,38 55
0—38 8—0—8 0,34 0,38 55
0—15 15—0—15 0,34 0,38 55
0—30 0,34 0,38 55
0—350 034 0,38 55
0-—150 150 — 0 — 150 0,34 0,38 55
0 — 250 0,34 0,38 55
0 —3c0 0,34 0,38 55
0—3/30" 0,34 0,38 55
0— 8/200 0,34 0,38 55
0 — 8/300 0,34 0,38 55
0 — 15/300 0,34 0,38 55
0 — 30/300 0,34 0,38 55
Ta6anua 65

BoaprMerpu THOAa M-41 1 M-42
(c oTaensHbBIMH 106aBOYHBIMH CONMPOTHBAEHHAMH, CM. pHC. 252, 253 u 254)

Bec, k2
Tpepean nsMeperus Tun otaeapsoro Llena 3a
06aBOYHOTO eANHHKY
A% COnpoINBACHUN He3KpaHuP, 3KP HHUP. py6.
0 — 460 P-105 0,36 0,40 58
0 — 600 P-102 0,52 0,56 58
0—1000 P-102 0,52 0,56 58
0— 1500 P-103 0,94 0,98 61
0— 2500 P-103 0,94 0,98 61
0— 3500 P-103 0,94 0,98 61
0 — 15/150/1 500 P-103 0,94 0,98 61

§ 49. MUNIAAMOEPMETPLI, AMOEPMETPHI H BOJABTMETPH THIHA M-43

u M-44

HasuaueHnue mpuGOPOB

[Mpubopnl THna M-43 u M-44 (wuTOBLIE, GPHI3rOHENPOHUIIAEMELE,
C HEMOCPeACTBEHHHIM OTCUETOM) MPeaHA3HAYAIOTCH AT M3MepeHHs
CH/IBl TOKAa M HaMPsi)KEHHS B LENsAX MOCTOAHHOrO TOKA.

[TpuMeHs0TCA NpeuMyLIECTBEHHO B palusiX W APYrHX 3JeKTpO-

YCTaHOBKAax CTAUVWOHApPHOTO M IMOABHIKHOIO THIA,

B KOTODHX

BbI3LIBAETCA HEOOXOAUMOCTb YCTAHOBKHM MaJOrabapHTHHLIX H3MEpH-
TeJbHHIX NPHGOPOB.
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Puc. 47. O6mu#t BN npubopa THna M-44.

OcHOBHBIE CBeJeHAA

H3rotoBasioTcs aMnepMeTphl, BOJAbTMETPE H MU/JIHAMOEPMETPH
f10 BEIOMCTBEHHHIM TeXHHUecKuM ycaoBusm Ne 308-45.

O6muit Buag npu6opoB NOKa3aH Ha puc. 47, a rabapuTHHe pas3s-
Mephl Ha puc. 48.

IMpu6opw Tuna M-44 otaunvaloTcs OT npubopos THna M-43
TOMBKO 3KPaHOM, BHITOJHEHHHIM H3 TOHKOro xeJesa (B BHAe
CTaKaHa C OTBEPCTHAMH AJAA TOKONMOABOAALIMX WIMUAEK M KpPEmex-
HBIX BHHTOB) H HajeThiM Ha Kopmyc npubopa.

[Mpubopw paccuuTaHb LIS 3KCNJAOATALUM B YCAOBHUAX H3MEHe-
HHA OKpyXKalouiei TeMmnepartypn B npefeaax ot —50°C po +60°C
M OTHOCHTEJbHOH BJAAXHOCTH RO 959%/,.

OcHoBHasg norpewHoCcTb NPUGOPOB IPH HOPMATIBHOH TeMmepa-
Type (20°C) He npesnimaer =2,5°, OT HOMHHAaJIbHOTO 3Ha4yeHHA,
ecad npuéop HMEeT OAHOCTOPOHHIONW WLIKaly, H OT CYMMBI HOMH-
HaJAbHBIX 3HaYEHMH, €cau NPUGOP HMEET ABYXCTODOHHIOI WIKAAY.

rﬂﬁé

fa—— @30 —

fe—3911-~
52—

Puc, 48, Tabaputhsie pasmepu mpuGopos tuma M-43 u M-4d.
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Ilpn naMeHeHHH TeMNEpPaTyPhl OKPYKAIOIErO BO3AYXa B Ty MM
ApYryio CTOPOHY OT HOPMaJbHOH NOMOJNHHTENbHas MNOrPEHIHOCTb
110Ka3aHHA NpH6opa He MpPeBOCXOAHT *£2,5°/ Ha kaxawse 10°C.

Kopnyca npu60poB H3roTOBJSIOTCH M3 NJAAaCTMACChl; HA JULEBOH
cTOpOHe Npubopa MMeeTCs KOPPEKTOP A yCTAaHOBKH CTPEJIKH Ha
HYJIb LUKAJBbl.

HM3zonsuna npubopoB ucneiTaHa HanpsokenueM 2 kV.

Pa6ouee nmosioxeHHe NpUOOPOB BEPTHKANBLHOE H FOPH30OHTAIbHOE,

Amnepmetpsl 10 10 A H3roToBJAIOTCA AN HENOCPEACTBEHHOrO
BKJIOUeHHs; CBhile 10 A—C HapyXHBIM WIyHTOM, KOTOPHI mNpH-
naercs Kk npuGopy BMeCTe ¢ KanuGPOBaHHBIMM NPOBOAHHKAMH,
umeromuMu conportusaenue 0,035 =10°/, Q,

BoabTMerprl A0 300 V H3roToBASIOTCS A HENMOCPEACTBEHHOTO
BxJwoyeHus; cBuille 300 V—c oTAebHBIM 106aBOYHHIM CONMPOTHBIE-
HHEM, KOTOpoe Npupaercs K npubopy.

BoabTMeTpH Ha Hanpskenne cBblme 650 V MOHTHpYIOTCS Ha
Hapy:XHBIX H30MATORAX, KOTOpHE C npuGopaMH He NOCTABJSIOTCA.

HeskpauupoBannsie npun6opn (tuna M-43) He HOJKHBEL MOHTHPO-
BATbCSl HA XeJIe3HBIX MaHelsiX.

Tlpegean mamepennd

IMpenenw uamepenus npu6opos M-43 u M-44 nokasaue! B Ta64. 66,
67, 68 u 69.

Ta6baunua 66
MuaauaMoepMeTpsl Thona M-43 m M-44
Tpeneasl usMepenus, mA Bec, x2 | Llewa sa exn-
¢ Hyzem cneBa] ¢ HyJeM mocpeave He3KPIHED. | SKPAHuUP. l H'T"‘y' Py
l
0—1 1—0—1 0,33 0,37 55
0—35 5—0—5 0,33 0,37 55
0—10 10—0—10 0,33 0,37 55
0—50 50—0—350 0,33 0,37 55
0—100 100 — 0 — 100 0,33 0,37 56
0— 500 500 — 0 — 500 0,33 0,37 56
Ta6anna 67
Avnepuerpar Tnoa M-43 u M-44
TNpeneast uaMepenns, A Bec, x2 Liena 3a equ-
| , Huuy, pye.
c Myaem cnesal C HyJeM mocpeauHe He3Kpanup. SKPAHHUD.
A. Be3 HapyXHBIX WYHTOB

0-1 1—0—1 0,33 0,37 55
0-95 5—0—5 0,33 0,37 55
0- 10 10—0—10 0,33 0,37 55

B. C Hapy)XHbiMH WmyHTaMH Ha 75 mV (Tan wyHra 75PI)
0—20 20—0—20 0,45 0,49 77
0—30 30—0—30 0,45 0,49 77
0—350 50 — 0 — 50 0,45 0,49 77
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Tab6aunna 68

BoantMerpn THna M-43 n M-44
(6e3 oTAENbHBIX HOGABOYHBIX COMPOTHBIACHHMI)

[peaeast usmepenus, V Bec, 2

Lena

. ¢ HyJaeM 3a elMHMULY
c MyJaem caesa nocpeauye He3KpaHup. SKPaHUP. py6.
0—3 3—-0—3 0,34 0,38 55
0—38 8—0—38 0,34 0,38 55
. 0—15 15—0—15 0,34 0,38 55
0—30 0,34 0,38 55
0—50 0,34 0,38 55
0—150 150 — 0 — 150 0,34 0,38 55
0— 250 0,34 0,38 55
0 — 300 0,34 0,38 55
0 — 3/30 0,34 0,38 55
0 — &/200 0,34 0,38 55
0 — &/300 0,34 0,38 55
0—15/300 0,34 0,38 55
0 — 30/300 0,34 0,38 35

Ta6aounuya 6%

BoanTverps: THoa M-43 m M-44
(c OTAENbHLIMH AOGaBOUHBLIMU COMPOTHBAEHHAMHN)

Bec, ne
INpexen Tum oraentHoro 1leHa 3a
naMepenus A06asouHOTrO eInHUuLY
\'4 CONPOTHBACHUS HesKkpauup. 3KpaHup. py6.
0 — 460 P-105 0,36 0,40 5%
0 — 600 P-102 0,52 - 0,56 58
0—1000 P-102 0,52 0,56 58 -
0— 1500 P-103 0,94 0,98 61
0— 2500 P-103 0,94 0,98 61
0— 3 500 P-103 0,94 0,98 61
0 — 15/150/1500 P-103 0,94 0,98 61

§ 50. MHJUIHAMOEPMETPBI, AMOEPMETPBI, BOJbTMETPBI
H BOJIBTAMOEPMETPBE THIIA M-51 m M-52

Hasnavenne nmpu6Gopos

IlpuGopr THna M-51 u M-52 (wHTOBEE, GPHI3rOHENPOHHIIAEMBIE;
C HenmoCPeACTBEHHbHIM OTCYETOM) MPEIHA3HAYAIOTCA AJIsi M3MEpEeHHs
CH/Bl TOKA M HanpsXEeHUA B IENsAX HOCTOSHHOTIO TOKa.

[IpUMEeHSI0TCH NMPeNMyIEeCTBEHHO B PaluAX U APYTHX 3A€KTPO-
YCTaHOBKAaX CTAalMOHAPHOIO H IOJABHKHOIO THNA, B KOTOPHX BH-
3bIBA€TCSl HEOGXOAMMOCTb YCTAaHOBKH MaNOraGapuTHHIX H3MEPHTENb-
HbIX NPUGOPOB.
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Puc. 49. O6wn# Bnx npudopa tuna M-52.

OcHOBHEI® CBOJEHHA

H3rotoBasloTCs aMmnepMeTphl, BOJbTMETPH, MHU/ANHAMIEDMETPH
#1 BOJIbTAMIIEDMETPH MO BEAOMCTBEHHBIM TEXHHYECKHM YCJAOBUAM
Ne 309-45. :

O6mui Bua npuGopoB mMokasaH Ha puc. 49, a rabapuTHbe pa3-
Mepu Ha puc. 50.

[Mpn6oprr M-52 orauuatorca ot npubopos THma M-51 TOABKO
SKPAaHOM, BLINOJIHEHHBIM H3 TOHKOTO Kene3a (B BHAe CTaKaHa
€ OTBEPCTHUAMH A/ TOKONOABOJSAIIMX IUNHJAEK) M HaJeThiM Ha
UUAHHADPHYECKYIO 4YaCThb Kopmyca. JluaMeTp UMJIMHAPUYECKOH YacTH
He npesuiaetr 60 ma.

lMpu6opul paccuuTaHBl AJs 3KCMJAOATAIHH B yC/IOBHSAX H3MeHe-
HUSA OKpYyXKalouled TemmepaTyps B npefenax ot —50°C go 460°C
H OTHOCHUTEJBbHOH BJAXKHOCTH H0 95Y/,.

OcHOBHasi MOTpelwHOCTh NPHGOPOB MPH HOPMaAbHO# Temmnepa-
Type (20°C) He npeBniwmaer *£2,5/, OT HOMHHAJIbHOrO 3HAYEHHS,

[/}
] — T |
L0
%&730.2—— L36‘,5'—'0f
fe——— §3 ——= bl 2 —

Puc. 50; TabapurHuie paaMépn npubopos tHna M-51 u M-52
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ec/i npuGOp MMeeT OLHOCTOPOHHIOIO WIKady, H OT CYMMbl HOMHHA/b-
HbIX 3HAYEHHii, ecan NpuOOp HMEET UBYXCTOPOHHIOI WIKAJy.

[pn M3MeHeHHH TeMNePATyPH OKPYHKAWUIErO BO3Ayxa B Ty H/H
ApPYTYI0 CTOPOHY OT HOPMa/bHO# JOMONHUTENbHAS MOrPEWHOCTb
noxasanus npu6opa He NPeBOCXOMMT ==2,56°/, Ha kamawie 10°C.

Kopnyca npu60pOB H3rOTOBJSIOTCA M3 MNAaCTMACCHE; HA JIHUEBOR
cTOpOHE TpPH6opa HMeeTcsl KOPPEKTOP MIs yCTAHOBKH CTPEJKHM Ha
Hy/b UIKaJbl.

Hsonsuns npu6OpPOB HCMEITaHA Hanpsxenuem B 2 kV.

Pa6ouee NON0XKEHHE NPUOOPOB BEPTHKANBLHOE H TOPH3OHTANbHOE,

AmnepmeTpsl A0 10 A M3roTOBASIOTCS IS HEMOCPEACTBEHHOTO
BxJoueHns; cBhime 10 A —C HapyXHHM IIyHTOM, KOTOPLIH npH-
paeTcs K TnpHGopy BMecTe C KaJHOPOBAHHBIMH [POBOJHHKAMH,
umeomuMu conportusaenue 0,035 =10%/, <.

BoabTMeTphl A0 50 V H3roTOBAAOTCA JJAd HenocpeACTBEHHOTo
BK/IOUEHHs; cBhine 50 V—c OTAe/AbHBEIM J06aBOYHEIM CONPOTHBIAL-
HUeM, KOTOpOe NpHuuaeTcs K npubopy.

BoabTMeTpsl Ha HanpsxeHHe CBoeimie 650 V. MOHTHPYIOTCH Ha
HapyXHbIX H30/19TOPAX, KOTOpPbIE C NPpU6OpaMu He NOCTABAAITCA.

HeskpanupoBasHbie npu6opbl (tun M-51) He KOMKHH MOHTHPO-
BaThCS Ha XKeNe3HBIX MaHeafX.

IIpepearnt usmMepeHud

[peaeant uamepenns npu6opos M-51 u M-52 nokasansi B Taba. 70,
71, 72, 73 u 74.

Ta6awua 70
MuaanaMuepverpsi TAma M-61 u M-52
Npeneabt H3MePHuA, MA Bec, x2 Llera sa eu-
l Huuy, pyo6.
¢ HyneM cJeBa | ¢ HyJeM nocpepuye He3KpaHHp. 3KpaHup.
|

0—1 1—0—1 0,18 0,20 45
0—5 5—0—5 0,18 0,20 45
0—10 10—-0—10 0,18 0,20 45
0— 50 50 —0—50 0,18 0,20 45
0—100 100 — 0 — 100 0,18 0,20 45
0 — 500 | 500 — 0 — 500 0,18 0,20 45

Ta6awua Tl

Avmepmerpsr tiuma M-51 n M-532
|.peaeant uamepeHds, A bec, a2 Lena 3a exu-
c ﬁynéu caena' € MyJeMm nocpeluHe He3RPINUP. ‘ 9KDPAHHP. Huity, pyo.
A. Be3 HapyMHHbIX WYHTOB

0—1 1—0—1 0,18 0,20 45
0~—5 5—0—5 0,18 0,20 45
0—-10 100—-0—~10 0,18 0,20 45
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Tipeneavl uaMepenus, A

Bec, x2

C Hy/ eM cjaeBa l C HyJeM nocpeavHe

HesKpPaHup. ' SKpaHUp.

Llena 3a eau-
Huly, py6.

B. C Hapy)XHbIMH HyHTaMu Ha 75 mY (Tun mynTta 75PI1)

0—20
0—30
0—50

20—0—20
30 —0—30
50-—0 — 50

0,30
0,30
0,30

0,32
0,32
0,32

BoaprmMerpnl THmna M-p1 m M-52

67
67
67

Ta6auua 72

(6e3 oTaenbHLIX AOGABOYHBLIX CONPOTHBIEHHH)

Ipenenst usMepenus, V Bec, xe
Llena 3a
¢ nyneMm ¢ HyJeMm exuHALy
caesa nocpennne He3KPaHup. | IKPIHup. py6.
0—3 3—0—3 0,2 0,22 45
0—38 8—0—38 0,2 0,22 45
0—-15 15— 0—15 0,2 0,22 45
0—30 0,2 0,22 45
0—50 0,2 0,22 45
0 — 3/30 0,2 0,22 45

Ta6anua 73

BoOJIBTMETPE! ¢ OTASIBHLIM XOGABOYHBEIM COUPOTHBJICHHEM

Bec, k2
ITpeneant 113me- Tun oTAeabHOro Llena 3a
penus A06aBOYHOrO ejuHnuy
\% COMPOTHBACHHUS He3KPAaHMP. | IKPLHHP. py6.
0— 150 P-1056 0,22 0,24 48
150 -0 — 150 P-105 0,22 0,24 48
0—250 P-105 0,22 0,24 48
0 — 300 P-105 0,22 0,24 48
0 — 400 P-105 0,22 0,24 48
0 —600 P-102 0,38 0,40 48
0 — 1500 P-103 0,80 0,82 5l
0—2500 P-103 0,80 0,82 51
0 — 3500 P-103 0,80 0,82 51
0— 8,200 P-1056 0,22 0,24 48
0 — 15/300 P-105 0,22 0,24 48
0 — 30/300 P-105 0,22 0,24 48




Ta6bauua 74

BoapramuepmeTpst TAoa M-51 m M-52

| Bec, x2
Tpexant T Llena
Hamepennd TlononHUTebHOE YCTPOfCTBO 33 eAMHHILY
Al HesKpaHip. SKpaHup. py6.
]
. 0%015 - 0,18 0,20 45
p— 1T
g— gg To e 0,48 0,50 70

§ 51. MIJLIHAMIOEPMETPBI, AMOEPMETPDLI, BOJBTMETILI
H BOJBTAMIEPMETPHI THITA M-53 u M-54

Haznayenne npuGopos

lMpu6opsl THna M-53 u M-54 (wuroBble, GpLIBrOHenpoHHLAe-
Mble, C HENOCPEACTBEHHHIM OTCYETOM) NpEAHA3HAYAITCA AJd H3-
MEpeHHs CHJAbl TOKAa M HAaNpPsXKEeHHT B LEMNAX NOCTOSHHOTO TOKa.

Puc. 51. OGwuit Bux amnepmerpa THna M-53
C HapyXHbIM LIYHTOM.

[IpumensoTcs npenMymecTBeHHO B PAUMSIX W APYTHX 3JEKTPO-
YCTaHOBKAX CTALMOHAPHOTO W NOJABHKHOTO THIIA, B KOTOPHIX BLI3H-
BAeTCsl HEOGXOAMMOCTb YCTAHOBKH Ma/JOraGapUTHHIX H3MEPHUTENb-
HBIX NpHOOPOB,
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OcHoBHHe cBeTOHHSA

H3roTosasioTcs aMnepMeTprl, BOJAbTMETPH, MHJJIHAMIEPMETPHI

N BOJAbTAMIIEDMETPH MO BEJOMCTBEHHLHIM TEXHHYECKHM YCAOBHSAM
Ne 309-45.
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Puc. 52. l'a6apurHbie pasmeps npubopos tHnma M-53 u M-54,

OO6wmuit BuA NPUGOPOB mMOKasaH Ha puc. 51, a rabapuTHbie pas-
MepH Ha puc. 52.

[Tpu6opu TtHna M-54 orauuatorcs ot npuGopoB Tuma M-53
TOJIbKO 3KPAaHOM, BHINOJHEHHHIM H3 TOHKOTO Kejae3a (C OTBEPCTHAMH
AAsi TOKOMOABOAAUWIMX WIMHIEK U KPEeneXHblX BUHTOB) M HAlETHIM
Ha Kopnyc mnpubopa.

[Tpu6opsl pacCUMTaHBl A/ 9KCHOJAOATAUHH B YCJOBHSX H3MEHe-
Husl OKpyxaouwe# TemnepaTyph B npeaenax or —50°C xo +60°C
¥ OTHOCHTEJNbHOH BJaXHOCTH 10 959%/,.

OcnoBhas morpewmHocTs NpUGOPOB NPH HOPMaNbHOH TeMmnepa-
Type (20°C) He mpeBnimaer =+=2,5%/, OT HOMHHAJBLHOTO 3HAYEHHS,
ec1d npu6op HMeeT OJHOCTOPOHHIOI UIKaAy, H OT CyMMBl HOMHHA/b-
HBIX 3HAYeHH#, ecaAn NpubOp UMeeT NBYXCTODOHHIO LIKAJy.

Ilpn waMeHeHHH TeMnepaTypbl OKPYXKaiOUIET0 BO3AYXa B Ty HJH
APYTLYI0 CTOPOHY OT HOPMaJbHOH MOMOJNHUTE/JbHAsds NOrPEMHOCTb
nokasawus npubopa He mpeBocxoAuT +2,5°/, Ha kaxuase 10°C.

Kopnyca npu6GopoB H3roToB/A0TCS M3 MIACTMACCH; Ha JHLEBOH
CTOpoHe nMpubopa HMeeTCss KOPPeKTOp AJs YCTaHOBKH CTPeJKH Ha
HYJb IIKaJbl.

Hsonauua npubGopos ucneiTaHa nanpsikeHuem B 2 kV.

Pa6ouee nosoxenne npu6opoB BepTHKAJAbHOE U TOPH3OHTAAbHOE.

Amnepmerpn 10 10 A u3roTOBASAIOTCH AN HENOCPEACTBEHHOTO
BKJIOYeHUN; cebiie 10 A —C HapyXHBIM IIYHTOM, KOTOpPBIH mnpH-
AaeTcs K npubGopy BMecTe C KaAHODOBAaHHLIMH IIPOBOAHHKAMH,
uMewKME conportusaerune 0,035 @ =10°/,.

Boabtmerpsl g0 50 V M3roTOBJAAIOTCA [JS HEMOCPEICTBEHHOTO
Bk/loueHHs; cBoie 50 V—c oTaebHbIM A100aBOYHLIM CONPOTHE/E-
HHEM, KOTOpoe npunaercs K npuGopy.

BoabTmeTpul Ha HampsikeHue cBbiiie 650 V. MOHTHpYIOTCA Ha
HapYXHBIX M30/1ATOPAX, KOTOPHE C NMPUGOPAMHA He MOCTaBJAATCA.
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HeakpauupoBannbie npu6opsl (Tum M-53) ne DOJKHBI MOHTHPO-
BaTbCsA Ha JKeJe3HbIX NaHegsX. :

IlpegeJsl B3MepeHHA

MMpenenr usmepenus npu6opos M-53 n M-54 nokasausi B Ta61. 75,
76, 77, 78 n 79.

Ta6anua 75
MuoaaopaMoepyMeTphl Tana M-53 m M-64
Mpeaeasl u3Mepexus, mA Bec, xz Lena 3a exu-
¢ HBVJIEM c.qena' ¢ HyJeM nocpeauHe HeaKpaHup. 3KPaHip. Huuy, pyo.
0—1 1—-0—1 0,18 0,20 45
0—5 5—0—5 0,18 0,20 45
0—10 10—0—10 0,18 0,20 45
0 -—100 100 — 0 — 100 0,18 0,20 45
0 — 500 500 — 0 — 500 0,18 0,20 45
Tabawuma 76

AMuepMerpn TEoa M-53 B M-54

[Trezeam usMerenus, A

Bec, x2

Llena sa enu-

C HyJaem caesa! € HyJieM nocpeauHe I He3Kpadup. BKPaHHD, Huuy, py6
A. be3 HapyHBIX IIYHTOB
0—1 1—0-—1 0,18 0,20 45
0—5 5—0—5 0,18 0,20 45
0—10 10—0—10 0,18 0,20 45
B. C HapywHbIM wyHTOM Ha 75 mV (Tum wmyunTta 75PI)
0—20 20—0—20 0,30 0.32
0—30 30—0—30 0,30 0,32
0—350 50— 0— 50 0,30 0,32
Ta6auua 77
BoapTMerps: THma M-63 m M-54
(6e3 oTnenbHBIX A06aBOUHBIX CONPOTHBICHUH)
npeneam usmepenusg, A% Bec, re )
Lleua 3a
c Hynem c HyJaem eAnHuLy
cseBa nocpeaune HeJIKpaHUp. 9KPSHU e pyeé.
0—3 |3-0—3 0,2 0,22 45
0—8 8—-0—8 0,2 0,22 45
0—15 15—0~—15 0,2 0,22 45
0—30 0,2 0,22 45
0— 50 0,2 0,22 45
0 — 3/30 0,2 0,22 45




Ta6auua 78
BoanTMerpnl THHa M-53 1 M-54

(C OTAEAbLHLIMH A0GABOYHBLIMH COMNPOTHBACHUAMH)

Bec, #x:
Mpeneast THN OTAENBHOre Llena sa
M3v.epeHus 1063aBOYHOrO eMHHLY
\ CONPOTHBACHHT HE3KPaHUP. 9KpaHUP, py6.
0—150 P-105 0,22 0,24 48
150 — 0—150 P-105 0,22 0,24 43
0—250 P-105 0,22 0,24 43
0 — 300 P-105 0,22 0,24 43
0— 400 P-105 0,22 0,24 48
0—600 P-102 0,38 0,40 48
0 —1000 P-102 0,38 0,40 43
0—1500 P-103 0,80 0,82 51
0—2500 P-103 0,80 0,82 51
‘0 — 3500 P-103 0,30 0,82 51
-0 — 8200 P-105 0,22 0,24 48
0—8/300 P-105 0,22 0,24 48
0—15/300 P-105 0,22 0,24 48
0 — 30/300 P-105 0,22 0,24 48

Ta6auua 79
BoapramnepuMerpsl Tnona M-58 m M 54

Bec, r2
ﬂ - ’
pe}l;:ll;lmusme o Lena 3a
\'4 JlonoaHuTeAbHOE YCTPOHCTBO eguHauy
3 HEe3KPaHHUp. 3KpaHup. pyo6.
60’—_00151 0,18 0,20 45
0 — 500 m
0—10 C RapyXHbIM WIYHTOM 0,48 0,50 67
0—5- tuna 75PIIT
0— 50
0=350 To xe 0,48 0,50 &7

§ 52. BOJBTMETPHI THIOA M-63
Hazmagenme npaéopor

MarHuTO3/MeKTpUYECKHe BOAbTMETPH THna M-63 (uMTOBHE,
MUHHATIODHBIE, TOJAYYTOIIJIEHHBIE) NPeAHA3HAYATCA A/ H3MepRHHsA
HAMPSIXKEHUs B lensX MOCTOAHHOIO TOKA M NPUMEHSIOTCA MpeuMy-
wleCTBEHHO B MaJjora6apHTHOMN, mepeHOCHMOl paauoammaparype.

OcHOBHEE CBeTeHHI

BoabTMeTph THna M-63 U3roToBASIOTCA MO BEJOMCTBEHHBIM TeX-
HUuecKkuM ycaosuaM Ne 341-45 ua npeneast usMeperus 0 — 3/300V
W TIpeJHa3HaueHH JJs1 MOHTAa}Xa Ha NadeJsaXx H3 JMUCTOBOro KeJ/esa
TosmuHOM 1,56 mm. -Kopmyca npabopos H3 NnaacTMaccChl.
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Puc. 83. O6wnii Bia BoanbTVeTpa THia M-63.

O6wmufi BUA BOaAbTMETpa nokasaH H4 puc. 53, a raGapuTHbie
pasmephel Ha puc. 54.

OcHOBHast MOrpeIHOCTh NMPH H3MepeHUU Ha npenpese 0 — 300 V
He mpeBmmaeT = 5’/ OT HOMWHAJILHOIO 3HAYEHHs] LIKaJAbl, a MOpPH
uamepeunn Ha npenene 0—3 V He npeBbiwaer =39/,

JlonoaHuTe/bHAR INOTPEMIHOCTb OT H3:eHEHUS TeMIepaTyphl
OKpy#&alolef cpelbl B TY HAU APYTyIo CTOPOHY OT HOpMaabHoii (20° C)
He npesbimaer *1Y, ua 10°C.

Ha npenen usmepenus no 3 V npubop uMeeT BHyTpPeHHee A0~
6aBouHOe compoTHBAeHHe, a Ha npeaea po 300 V—oraenbHoe
K06aBouYHOE COMPO INBJAEHHE, BLIIOJHEHHOE B BHAe KaTymku 6e3
3aLHTHOTO KOXKYyXa,

Pesunt

1 ! 2
\\\\iluv/,/

SO B

3
Joov com3 dob’ :mpoa
-0405xv
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Puc. 54. Tu6aputubie pasmepsl BoabTMeTpa Tuna M-63.
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Ha auueBoil cropoHe kopnyca WME@TCs KHOTKA AJf lepexaiode-
HHS H3MepuTeJsi C HHXKHero mnpejgesa Ha Bepxnuii. Hopmaibno
npubop nOKa3LIBAET HAMPSAXKEHHE HA HHIKHEM Mpelese H NHUWb NpH
HaXAaTHH KHOMKHK T[OKa3blBaeT HA BEpPXHEM I[peae/e li3MepeHHus.

O6wuM 3axkumoM oboux mnpefesoB SBASETCA OTPHLATE/bHbI
N0JI0C, PACHOMOXEHHbIH CNpaBa, €C1i CMOTPETb CO CTOPOHbB! IKAIbI.
HUszoasiuua npubopa ucCnbiTaHa tiepeMeHHbIM Hanpskenuem B 500 V
¢ yacrtoroit 50 Hz. Bec npudopa 80 e. Llena 70 py6.

§ 53. MILLIHAMUEPMETPAI-AMUEPMETPBI U BOIATMETPHI THIA 2MI
OcHoOrBbIe CBeNCHUS

[Tpu6opul THna 2MI1 (MarHdTO3/JeKTpHUECKHEe, NEPeHOCHbie)
APeACTABJAOT COOOH PAa3HOBUAHOCTb NPHOOPOB MATHHTO3JTEKTPH-
YeCKOU CHCTEMbl H NMPUMEHATCA A7 H3MEPEHHs CHJbl TOKA M Ha-
NpAXKEeHUs B LenfAX NOCTOAHHOTrO Toka. OHH HAXOMAAT lIpeHMYILIe-
CTBEeHHOe npuMeH€HUe B 1a6OPaTOPHBIX YCTAHOBKaX, B COOPHBIX
H BpPeMEeHHbIX CXeMax, a Takie B MPOBEPOUYHBIX H3MEPEHHAX pas-
JAUYHBIX HCTOUHHKOB 3J¢KTPONHTAHHSA.

Puc. 55. O6Gui1i suA amnepmerpa tiHia 2MI1.

OG6umuil BuaA NnpubGOPOB NOKA3aH HA PHC. 5O, a raGapuTHwe pas-
Mepsl Ha puc. 56.

[MorpewHnocTe npu6OpPOR He npeBblwlaeT =1Y, OT HOMHWHAJb-
Horo 3unauenus wkaael. llxana npubopa paBHoMepHa ¥ wWMeeT
75 nenennit.
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Puc. 56. ['abapHTHEle pa3mepnl nphHbopos THna 2MII,

MuJaauamnepMeTp H aMnepMeTp KOHCTPYKTHBHO BbINIOJAHEHH
B 0AHOM NpUOOpE H M3MEpPEHHEe CHJbl TOKA NPOMCXOIUT C NMpHMeHe-
HHEM HapYXHbIX IIYHTOB HAa ONMH, ABa W TPH TNpejena uaMmepe-
uuit (cM. Tta6a. 80a). BepxHu#t npenen usMepeHus amnepMeTpa
¢ coorsetcTBylomwumM wyHtom no 1500 A.

Bo/sbTMeTPbl MOTYT ObITb MCMOAb30BaHbLI 0€3 OTAeAbHbIX 1006a-
BOUHbIX CONPOTHBAGHUH M C HUMH. B nocaegnem caydae npenean
M3MepeHHss COOTBETCTBEHHO H3MEHSIOTCA C MCHOJb30BaHWEM OAHOI
W TOH ke uikaJabl npubopa. BepxHuilt npenen u3MepeHHs BOJIbT-
merpos 10 1500 V.

AmnepmeTrp co wWwKajno# B 75 AeneHuil pacCUMTAH Ha HOMHHAJb-
HOe IajJleHHe HanmpsHKeHHs Ha 3axumax 75 mV, a BoabTMeTp (TaK e
CO WKa/aoi B 75 neseHHil) pacCUMTAH HAa HOMHUHANbHOE RNOTpel.Je-
HHe CHJbl TOKa 7,5 mA.

9TO 06CTOATENBCTBO MO3BOJSET N0/b30BATLCH KaAHOPOBAHHbIMHK
WYyHTamM “ Kaau6GpOBaHHLIMM N0GABOYHBIMM COMPOTHBJIEHHSIMU.
CxeMbl BKJIIOYGHHS aMiepMeTpa C INYHTOM M BOJbTMETPA C OTAENL-
HbIM CONPOTHBJ/IEHHEM TMOKA3aHbL HA puc. 57 u 8.

A3MEPAENbIU NOK

Mpunnovaem-
CH M JaMUMY
coomBemcmby-
wwemy npede - Hanubpobarveie
2y uIMEpenud wHypsr
2x0,01722 06,0022
t5mA

Puc. 57. Cxema Brmouens amMnepveTpa 1hna 2MI1
C WYNTOM HA& HECKOJAbKO NPEAEIOB M3IMEPEeHNs,
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I13MepuTenbHbiil MexaHusMm npubopos tuna 2MII cMOHTHpPOBaH
B JePEBSIHHOM JAKHPOBAHHOM slLHKe, KOTOPbIH CHAaOXeH pyuyKok

Lob28 conp

. Loba8 conp
- /51 150/ @ o 150V |
iﬁ[mammemp \a0ov
’\ Jv + Oty 750V
I -
—w{fs0r
5y

- 3ov§
b——— 75v

300v
750v

Pric. 3%. Cxema BK/IIOYEHHA BONLTMETPA
Tuna 2MI1 yepes noGaBounoe conpo-

KaJabl.

THBJEHIE,

Crpeaxka mnpubopa HOXeBUAHAS.

AN nepeHocku. BepxHss moJso-
BMHA MepefHed KPBIUWIKH ALIHKA
OTKHMHAs; 32 Hell HAXOAUTCS paMKa
CO CTEKJOM, 3aLHIAI0UHM LKAy
U cTpeaky mnpubopa OT MexaHu-
YECKHUX MOBPEXAEHUH U NONaAaHHUA
NbliH BHYTPb npubopa.
Tokosenyuine KOHUbl NOAKJIO-
YalTCA K 32XHMaM C H30JHPOBAH-
HbLIMH TOJJOBKAMH, Pacno./10KEHHB!-
MH HAa BEepXHeH cTopoHe Kopmnyca.
Ha nmnepenneit kpoimke xopnyca
HAXOAUTCA npucrnocobaeHne AJs
YCTAaHOBKH CTPeJKM HA HYJb
HopmanbHoe pabouee

nonoxxeHne npubopa ropH3OHTAJbHOE.

peneast n3mepennd

[Tpenenst nsmepenus npuoéopos tuna 2MI1 nokasanu B Tada. 80,

80a

81.

Ta6anua 80

MpaanavMuepyeTprl-aMuepmMeTpsl THma 2MII

Yucao penenutht Ipeneant Llena geaenus Bec LleHa
n3vepeHus 3a eplHUUY
Ha WKa.e m mA K2 pr6.
75 15 0,2 19 110

Ta6anua 80a

Hapy:#uble MyATH R MuJgInamuepMerpy tana 2MII

Hueao [pexeasl u3veperuit Ueta Bec Lena sa
rpeaenos A AeneHns PA eanHuLLy,
w3mMepenui A pveé.

1 0—175 1 2,5 45
1 0— 150 2 26 45
1 | 0--300 4 3,1 45
1 | 0— 750 10 5,0 90
1 0 — 1500 20 9,3 125
2 0—3/7,5 0,04/0,1 2,1 20
2 0 —15/30 0,2/0,4 2,1 20
3 0 — 0,03/0,075,0,150 | 0,004/0,001/0,002 2,1 20
3 0—0,3/0,75/1,5 0,04/0,01/0,02 2,1 20
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Tabanua 81

BoabTMeTpbi THma 2MIL

npeﬂenbl\;ls.“epemm 1ena ;{;&nﬂ-nm i hj‘ezc eL};‘l:‘H‘M;‘:
pyo.
3—15—150 0,04/0,2/2,0 1.9 130
15 — 150 — 1500 0.2/2,0/20,0 2,0 160

§ 64. MUNIHAMUFEPMETPBI-AMHEPMETPBl U BOJIBTMETPhI THIA MNC
OcroBHLIC CBEleHEA

[Tpu6opel tunma MIIC (MarHATO3/MEKTpUUYECKHE, TMEpPEHOCHbIE,
9KPAHHPOBAHHbIE, CMENHANbHbIE) IPHMEHIIOTCS AM8 W3MEPEHHA CILIbI
TOKa M HaMPSXKEHUs B LENAX MOCTOAHHOTO Toka. H3roTosadorcs
MHJJIHAMIepMeTpbl-aMIIepMETPLl H BOJBTMETPBl M B OCHOBHOM pac-
CYHTAHb 119 NPUMeleHHd B CyZOBHIX YCJ0BHAX. OHHM 3anifuleHtl

Pic. 39, O6witit BrA Boabiverpa 1nna MIIC,
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O1 BHEUIHHX MArHUTHBIX MOJeH# 4 OT BJAHSIHUA COOCTBEHHOIH MACHUT-
HOW CHCTEeMbl Ha Apyrue mpuGope. MoryT HopmaabHo paboTaThb

MPH HM3MEHEHHH TEeMNepaTypsl OKPYXKAWOILeHh cpessl

—--1J2

Puc. 60. aba

82a un 83.

.. ] |
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pUTHblE pasmepbl npHOOPOER
tuna MIIC.

B npejenax
or —15°C pmo +40°C u
npu BaaxHocTH Ao 80Y/,.

[Torpemnocts npubo-

pos He npesblwaer =19/,
OT BEpXHEro npejena Ha-
mepenus. llkasa npubo-
poB paszneseHa Ha 150 pag-
HOMEDHBIX JeJIeHHH.
- Tok noasoaurtcs k 3a-
XKHUMaM C H30JHPOBAHHHI-
MH TOJIOBKaMH, pacnoJio-
XKEHHBIMH Ha BepxHed ua-
cTH npubopa.

O6wuit Bug npubopos
nokasaH Ha pHc. 59, a
rabapuTHble pasMeps Ha
puc. 60.

Tipepean msmepeHms

[Tpenens uamepenus npudopos tuna MIIC nokasans B Taba. 82,

Ta6anua 82
MpaanamuepMerp-amnepymerp rama MIIC
Hucno Tpesen usMe- | [jepa genenns LleHa 32 eAHHH-
Aenexuit petus Bec, w2 )
Ha [uKajne mA mA ! ay py6
150 15 0,1 2,0 170

Ta6auna 82a

Hapy:ruple mMyHThl K ModamamMmepmerpy MIIC

- INpexenst -
oviieasy | g | TR e, e[ 0 cae
1 0—75 0,5 2,5 45
1 0— 150 1,0 2,6 45
1 0— 300 2,0 3,1 _ 45
1 0—759 5,0 5,0 90
1 0—1500 10,0 9,3 125
1 0 — 3000 20,0 11,0 175
1 0 — 4500 30,0 13,0 300
2 0—15/0—30| 0,1/0,2 2,1 20




Ta6awua 83
BoapTMeTpul THDa MIOC

! . )

llgl‘f%:::lﬁ I Uena {lf"'emm Bec, xz ue"iyfapi%':"m
0-—3 0,02 2 150
3—15—150 | 0,02/0,1/1,0 2 180
0 — 300 : 2,0 2 159
150 — 300—450\ 1,0/2,0/3,0 2 180

§ 35 MHLTUHAMUEPMETPLI-AMUEPMETPBI U BOJBTMETPHI
TIIIA MIOK

Ocaosanple cBejleHEs

[Mpudopsl Tuna MIIK (MaruuTO3/MeKTpUUYECKHEe, TEPEHOCHHE,
KOHTPO/bHbIE) MPeACTaBAA0T COGOM pasnOBHAHOCTL NPuUGOPOB
MATHUTO3JEKTPHYECKON CHCTeMLl W (IDAMEHSIOTCS A H3MepeHHs
CHJIBl TOKAa M HANpPsXKeHHs B lensix noCTosHHoro toka. Kak npm-
60pBl MOBBHILIEHHO! TOUHOCTH OHH MCMO.b3YIOTCH IPEUMYLIECTBEHHO
B 1a60pPaTOPHSX W NPH KOHTPOJAE JPYyruX npubOpos.

Puc. 61. O6unit Bna aMnepmerpa tuna MIIK.

MuannamMuepMeTpsl 4 aMmnepMeTpbl KOHCTDYKTHBHO BHIMOJHEHH
B oAHOM mpubGope, W U3MepeHHe COOTBETCTBYIOIIMX BeJNHYMH TOKa
IPOUCXOJHUT C OPHMEHEHHEM HApYXKHBIX IIYHTOB, HM3rOTOBJSEMBIX
Ha OA¥H, ABa M Tpu npenena usmepeHusa. K BoabTMerpam maas
YBeJHUYEHHUS TPENeNOB HW3MepeHus NPUIalTCsa OTAeJbHble n06aBoy-
Hble COMPOTHBJEHHS. -

[Torpewnocts npu6opos tuna MIIK ne npesnimaer 0,59, or
sepxHero npenena uamepenus. lllkana sepkasbHas — pasjfeseHa Ha
150 paBHomepHblx Hesnenuil. CTpesKa — HOXKEBUIHAA,

AMnepMeTpbl pacCyHTaHbl Tak, 4YTO CHJAa TOKa MpPH TOJHOM
OTKJAOHEHHUHW CTPeJKM paBHa 15 mA, a mnajseHue HanpsKEHUs HA
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XOHUAX CTAHAADTHLIX WIYHTOR, Yepes KOTOPhle BKJIOUAETCH NpH-
6op, paBHo 75 mV. BoAbTMETPL pacCuMTaHbl HAa CHAY TOKAa MOJ-

HOT0 OTKJOHEHWA CTpERJKHY,

f-— 12 ——

|

- 2f

ot ———

Puc. 62. ['abaputHbie pasMepsl NpHOOPOB
tuna MIIK

——

88 =

C H30JIMDOB4HHBIMH TOJIOBKaMH.

JSIPHOCTH.

3aKumbl

pasnyio 3 mA.

[Tpubopel  TnHma MIIK
CMOHTHPOBaHbB HA NepeBAH-
HOM OCHOBAHHH M 3aKPHITHl
BLICTYMAOWUM  MeTalJuye-
CKHM KOXYXOM, OKpaeH-
HbIM B YepHbI LBeT.

Ha smneso# cropone kop-
nyca HaxXOJHUTCA NPHCNOCOG-
JieHue J/is YCTaHOBKH CTpeJ-
KH Ha HyJ b wKaabl, [1pu6opsl
npejgHasHa4yeHbl Oas paGoThl
B TOPH3OHTAJbHOM TMOJOXKe-
Huu. Tokoseaymue KOHIBI
NOAKJAIYAIOTCS K  32)XKHUMaM
MMET 0603HaYeHHe Mo-

Buewnuit Bul npu6opos nokasaH Ha puc. 61, a rabaputunie
pasmepn Ha puc. 62.

Mpepean usmepeHna

[peneas uamepenusa npubopos Tuna MIIK MoKa3aHH B Taba. 84

84a n 85.

Ta6anna 84
MuganamnepMeTpbl-aMaoepMerpsl Thoa MIIR
Yucno aenenufs Npenenst | jeya peneuns ) Llena 3a
uKanbt "3M|€“F’:“““ mA Bec, x2 eAUHIILY, PYG.
150 15

2,0 l 325

Ta6anna 84a

Hap)Hble mMyR1bl K Muaanavoepmerpay MUK

ene- Ipegenst usme- eHa feseHiis Llena 3a

foraiohi o pess Lens 2 Bec, st | i
1 0—75 0,5 2,5 45
1 0—150 1 2,6 45
1 0—300 2 3,1 45
1 0—750 5,0 5,0 90
1 0—1500 10,0 9,3 125
2 0—3/0—-17,5 0,02/0,05 2,1 20
2 0—15/30 0,1/0,2 2,1 20
3 0—0,03/0,075/0,150 | 0,0002/0,0005/0,001 [ 2,1 20
3 0—0,3/0,75/1,5 0,002/0,005/0,01 21 | 20
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Ta6anua 8
BoapTMerpsr Tnua MIR

Mpeneast uame- Llena gesenus | Bec Llena 3a
perus Y
\"% \% ne pYy6.
|
3—15—150 (,02,0,1/1,0 1,9 345
K Hum oraeisbHbiCc 106aBOUHbIE CONPOTHRAECHHS
0 — 30/75 0,2/0,5 2,1 40
0 — 3:0/750 2,075,0 2,2 60

§ 66. AMIOEPMETPDLI, BO.IBTMETPBI Il BO.IBTAMIEPMETPbI
THOA M-45

Hassavenne npn6opon

[Ipu6oper THma M-45 (MAarHUTO3JEKTPUUECKOH CHCTEMB, Hepe-
HOCHBIe, OpHI3rOHENpPOHULAEMbIe, 3KPAHHPOBAHHbLIE, C HENOCPeL~
CTBEHHBIM OTCYETOM) NPHUMEHAIOTCS JAJAd H3MEPEHHS CHAB TOKa
H HANpsXXeHUss B uensXx MNOCTOAHHOTO TOKd U NPeLHA3HAYAWTCs
HJd 3KCNJoaTaudu Ha kKopabasx BMO,

Puc. 63. O6uwnit riz amnepmerpa Thna M-45 ¢ naGopoM WyHTOR.
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OcHORHELI® cBeOHAA

[Tpu6opel M3rOTOBAAIOTCA NO CNEUHANAbHBIM TEXHHUECKHM YCaA0-
suam Ne 4505.

O6wui Bug npubopa noka3aH Ha puc. 63, a radaputHele pas-
Mepbl Ha pHC. 64.

[Ipu6opel Tuma M-45 paccuuraubl A4S 3KCOJAOATAUUM B YCa0-
BHAX H3MEHEHHs OKpY:Kawlueil TeMmnepaTypsl B Ipeaenax or
—25°C po +60°C u oTHOCHTeAbHOIT BJaMHOCTH A0 9559/,

OcHoBHas norpewHocTb npu6opos npu temneparype 20°C ne
npesbiwaer *1Y, OT HOMHHAALHOrO 3HaueHus wWKkaabl. [IpH u3zme-
HEHWX TeMmepaTypbl OKPYXaIoOWlero BO3JAyxXa B Ty HJAH IPYryio
CTOpPOHY OT HOpMaabHo# (20° C) norpewHOCTh NOKa3aHus npubopa
He 1PeBOCXOAMT * 1Y/, OT JaHHOrO noka3anus B npenenax 50—100Y/,
3HaueHHs IKaasl Ha kaxase 10°C. .

Mamenenne nokasanua npubopa, BbI3BAHHOE BJHAHHEM BHelU-
HEero MarHUTHOTO NGOJAA HanpsikeHHocThio B 15 Oe, He npeBwIaeT
+29/, (oTcuet GepeTcsi npu NMOKasaHWH, paBHOM 75°%, HOMHHaJb-
HOrO 3HAUeHHMs lIKaabl Mpubopa).

[Tpu OTKJOHEHHH NpuBoOpa OT HOMUHAJABHOrO moJsoxxeHus Ha 30°
B 1I060M HampaBJeHUM W3MEHEHHe MMOKA3aHMs ero He MPeBOCXOAUT
+1°/, OT HOMHHa/LHOTO MOKa3aHHA.

[Mpu6opel HCnbITanbl HA ynaprod Tpsicke W BUOpauun. Msoas-
uusa 1pn6GOPOB UCIBLITAHA HANPSKEHHEM NepeMeHHoro Toka B 2000 V.
ConpoTHBaeHnHe H30JsiUNKM NP HOPMaAbHOH Temnepatype (20°C)
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Puc. 64. Tubaprtipie pasMcpsl npuoopa tuna M 45.
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W BJAAXKHOCTH B YCJAOBHAX 3KCMJI0ATAUHH AOJIKHO OBITb He Meuee
10 MQ.

AnnepMeTpHl M WYHTbl BHIAEPKHBAIOT NEPErpy3Ky TOKOM B Tede-
Hue 45 wmuu. Ha 20°/, 60/1biIe HOMHHANBHOTO.

Kopuyca npu6opoB OpPbI3TOHENDOHUIAGMbIE, H3rOTOBJEHB K3
naacTvaccebl, Bce BHYTPEHHHE M HAapy)XKHbIE JeTajd KOprnyca 3aliM-
lieHbl AHTHKOPPO3MAHBIMU MOKPHITWAMH. Ha snuesodt cropone
npu6opa pacnoJOKeH KOPPEKTOD st yCTAHOBKH CTPE/NKH HA HyJb
mwraabl. JlOCTynHas yacTb KODPEKTOPa H30JMpPOBaHAa OT HaxoAsd-
LMXCa NoJ HanpspKeHHeMm udacTeil mpubopa.

[llkana npubopa-c 3epKaabHbiM OTCYeTOM. Paboueit nacTobio WKain
seaseTcs o6aacTb nokasaHus ot 0 go 100Y/, HOMHHaAbHOrO 3Ha-
vennsi. Crtpesnxa npubOpPoB HOXKeBUAHAS.

MMonoXHUTEMbHBIA 33XKUM PAaCNONOXKEeH C NPaBOi CTOPOHH (ecau
cMOTpeTh Ha MPUGOP CO CTOPOHLI IUKaJbl) H 0603HAYEH 3HAKOM
+ (nnoc). OcTanbHbiE 32XUMBI 0 NpPEAeNdM M3MEpPeHui pacuoJa-
raloTCd MO BO3pacramollell CTENeHH BJEBO OT IJIOCOBOIO 3a)XHMa.

Jlnsa coenunenus npubopa C LIYHTOM MNpuAalTCs KaaubpoBaH-
Hele npoBoAHMKH AauHo#l 0,75 m ¢ conporusaeHuem 0,035 Q.

Bce npubGopsl ¢ mpenesoM u3MepeHuna 70 mV MOryT CHaGxaTbCA
wyntamu tuna 75PH ¢ npenenamum unamepenus 1,5/6 A, 15/30A,
30/60A, 76 A u 150A B maacTMacCoBHIX KOpHycax.

OTtu npubopsl TaKixe MOryT ObITb CHAOMEHH OTAeNbHbLIMH CTa-
uuoHapubiMu wyHTamu tuna 75U1C ¢ npenenamu namepenus 300 A,
750 A, 1500A, 3000A u 4500A. -

[Mpubopel nocrasastorcs B (PyTagpax, npuueMm QyTaspsl AN
aMmepMeTpPOB pAacCUMTaHbL HAa MOMelleHHe, Kpome npubopa Tpex
wyHToB THna 75PH M coefUHHTeNbHBIX I11POBOAHUKOB. PyTaAapHl
A1 BONLTMETPOB, HMEIOIIKHX mnpeden 75mV, paccyuTalbl TOJAbKO
oast mpu6opa M COGAMHUTE/AbHHX NPOBOAHHKOB.

[To ocobomy 3aka3y MOryT 6bITb H3rOTOB/IEHbl NPUOOPE! H WIYHTH
C ApPYyTHMHU TpejesaMu H3MepeHus, a Takxe QYTAAPH C APYyramu
KOMIVIEKTAMH TIPHGOPOB H IIYHTOB. \

IIpenean usmepennd

Ipepens usmepenuss npuGopos tuma M-45 mokasausl B Tab6.a. 86.

Ta6anna 86
Opo6opur Tuna M-45
Mpenean uamepenusn Llena nesenus wiKaasl
\Y \%

0,3 0,05
0—0,075/3/15/150 0,001/0,05/0,2/2,0
0—0,075/3/30/300 0,001/0,05/0,5/5,0

0—0,075/150/300/450 0,001/2,0/5,0,6,0
0—0,075 0,001

Mpumeuaunune., Bec npubopa 0,72 xz; uena 600 py6.
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§ 67. AMOIEPYETPHI, BOABTMETPH H BOJIBTMHIIAAMNEPMETPBI
THOA S5MHO!

OcuoBHBIC CBEIEHNA

[Tpubopnl Tuma S5MIT (MarHMTO3/NEKTPHUUECKHE, TNEPEHOCHbIE)
NPUMEHAIOTCA [OJs HW3MepeHus CUJb TOKA W HanpPaKEHHd NPH KOH-
TPONE AKKYMYJASITOPOB U raJbBaHHHECKUX 3JEMEHTOB.

Prc. 65. O6wmnii BHA BOAbTMHJIMaMNepmeTpa THna SMIT.

[MorpeuwHocTbs 3TUX NPUGOPOE He mpesbimaeT =3°, OT HOMH-
Ha/lbHOrO 3HAYEHHs LIKaJ/bl, €CAH NPUOOP HMEeT OLHOCTOPOHHIOO
WKaly, ¥ OT CyMMbl HOMHHAJbHLIX 3HaYeHUH, ecan mpubop ummeer
IBYXCTODOHHIOIO LIKaJaY. .

AmnepMeTpsl H3rOTOBAAIOTCA 0€3 HAPYXHBIX IIYHTOB C BEepX-
HuM npenesnom u3mepeHus no 10A.

BosbTMeTpbl H3rOTOBJAAITCA 06€3 OTAeAbHOTO A06ABOYHOIO
COUPOTHB/AEHHs C BEPXHUM mOpeneaoM HsMepenus 1o 50 V u ¢
OTAEAbHbBIM N06aBC'UHBIM COMNPOTHBJEHHEM -C BEPXHUM MpPEAENOM
u3mepenuds o 120 V.

Bo/AbTMUANHGMNEPMETPEl H3TOTOBAAIOTCA C BEPXHUM IIpeaeoM
uamepenuss 1o 30 V u 300 mA.

H3mepnTeapHblit MeXaHM3M npu6OPa CMOHTHPOBAH B KPYIJAOM
MeTalInuecKOM Kopryce 3akpetoro tuna. Ceepxy npuGopa pac-
MOJOXKEHL OJHH, NBa WJW TPH 3axuma (B 3aBUCUMOCTH OT 4dHCJa
npeaesoB W3MEPEHHS), 8 CHU3Y HAXOAMTCA OAMH 3aXHM C 3a0CT-
peHHbIM KOHULOM. Takas KOHCTPYKUMS TNO3BOJsSeT Npu 06CaAyKHBa-

1 B pacrosiliee BpeMsi 3TH mpuOGOPbI CHATH C NMPOM3BOACTBA; B3aMEH WX M3rO-
TOBAsI0TCS NpnGopel tHna MK-60 (cM. crp. 142).
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HUU AKKYMYJATOPOB OCTPBLIH KOHel MPHXKHMATh K OLHOMY MOJI0CY,
a APYroil 3aXHM Npu NMOMOILM MATKOIO H30/MHPOBAHHOTO MNpPOBOL-
HHKA, MMEOMIero TAKXe 3a0CTPEHHbIi HAKOHEYHHK, COeNMHHTD
¢ apyrum nomocom (NPOBOAHHK C HAKOHEYHHKOM NpHAAraercs
Kk npu6opy).

Ha aumesoli CTOpOHe npubopa HMeeTcs Npucnocobaende s
YCTAaHOBKH CTPEAKH Ha HYJb.

g5

1
68 37

Puc. 66. [a6aputunie pa3mepnl npubopa thna SMIL.

[MpuSop umeer NpPakTHYECKH PAaBHOMEPHYIO IIKAJNY U HOXEBHI-
Hyio cTpeaky. K npubopy npuaaercs ynakoBouHas kopo6ka, B KOTO-
pylo ykjanelBaeTcs npubop BMecTe C NPOBOAHUKOM.

O6wnit BuA Npu6OPOB (10Ka3aH Ha PUC. 65, a ra6apuTHee pas-
Mepel Ha pHC. 66.

Hpepesst n3mepennsd

[Tpeseabt u3mepenus npuéopOB tuna SMI1 noka3sauwl B Tads, 87,
88 u 89.

Tadana 87
AvmepMeTpnl H BOJALTMeTpPs! THoa SMI
,g{’,if,iﬂ?},, Llena penenus 1332#33;1 Llena nenenus
R A . v
BoguueTpe oo eTacanioro no-
0-3 0,1 0—-3 0,1
3--0—3 0,2 3—0-3 0,2
0—6 0,2 0—8 0,2
6—0—6 0,5 8—0—8 0,5
10—=0—-10 1,0 0—15 0,5
15—0—15 1,0
0—30 1,0
30—0—30 2,0
0—>50 1,0
50—0—50 2,0

Mpuveuanne Bec npubopa 0,17 xz; uexa 55 py6.
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Tadbanna 88

BoabTMerpn TAna S5MI ¢ oTAGAbHBIMH
H00aBOYHEIMA CONPOTUBIEHNAMI

Ilpeseant usMepenns Lena Bec Liena 3a
v neaenus P eAHHALY
\% py6.
0—12/0 — 120 0,5/5 0,4 65
12—0—12/120—0—120 1/10 0,4 71
Ta6anna &9
BoabTMuaaMaMuepMeTps Tnua »>MII
Llesa 3a
[lpepensl usmepenus MNpeneavr usmepe- | lLleda genenus,| Bec en-
\Y wus, mA V/mA k2 | RHLY
[
3—0—3 300 —0—300 | 0,2/200 | 0,17 | 71
3—0—3 30 —0— 30 0,2/2,0 017 | 77

§ 58. AMOEPMETPBI, BOABTMETPHI H BOJIBTMHLIHAMUEPNMETPLI
THIIA MR-60

Hasmagenue npuéopos

[Mpu6oper Tuna MK-60 (MardauTo3sjJeKTPHYECKON CHCTEMbI, nepe-
HOCHBIE, KapMaHHbIE, C HEMOCPEACTBEHHBIM OTCYETOM) IMpenHasHa-
4alTCsd AAS  M3MEPEHMs CHJbl TOKAa M HANpsKEeHHs B iensx
NOCTOSHHOTr O™ TOKA.

Oty npubGOPH HAYaAH HM3TOTOBAATHCA B CePHHHOM mnopsaike
¢ 1946 r. B3ameH CHATHIX C MPOM3BOACTBA npubopos Tuna OMIL.

OcHoBHBIE CBeICeHUSA

[TpuGopel Tuna MK-60 H3roTOBJASIOTCH MO BPEMEHHBLIM TEXHH-
yeckum ycaosusim ,THB“ u ynosaerBopsaioT Bcem TpeGoBaHHAM,
npeabsasienHsiM [OCT 1845-42 k npuGopam kaacca 2,5. Oum pac-
CYMTAHBl AJS 3KCHJAOATauWu npu Temmepartype or —15 no +35°C
M OTHOCHTeAbHO#N BJaaxHocTH oT 30 mo 80°%, °

OcHoBHast MOrpewHOCTh NPHGOPOB NPH HOPMaJAbHON Temnepa-
Type (+20°C) He mpesbiwaer *+2,5Y, OT HOMHHaJbHOTO 3Ha4YeHHS
HiKajbl, eC1H NMPHGOP HMeeT OAHOCTODOHHIOK MLIKAaJly, H OT CYyMMbl
HOMWHaJbHbIX 3HAUEHHH, €Cd NPUOOP HMEeT ABYXCTOPOHHIOINO IIKAMAY.
Jlono/sHUTEAbHAS MOTPEWHOCTh NPUOOPOB OT H3MEHEHHS Temnepa-
Typbl B Ty HJAH APYTYIO CTOPOHY OT HODMaJbHOH He mNpeBHIIEET
+=2,5%, Ha xawase 10°C.

[To cBOMM TexXHHYECKMM XapaKTePUCTHKAM MNPHOOPH THIIA
MK-60 uMmeT caeaywouine oTanuus oT npubopor thna SMIT:

a) KJacC TOYHOCTH npuGopoB 2,5 (mpudopel Tuna SMI1 Gbian
BHEK./1aCCHble);
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Puc. 67. O6mni BuA
THNA {-60
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Piic. 68. Tabapurnwe paavepm npubopa tana MK-60.
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6) pacliMpeHbl NMpefesbl H3MepeHHUs;

B) nepeneniaHa KOHCTPYKIlMS MOABHXHOH CHCTEMBI ¥ H3MeHEHaA
¢opma NOCTOAHHOrO MarHuta, 6Jarojapsa yeMy Ko3QuuueHT 106poT-
HOCTH NMPUBOPOB YBENHUHUJCS;

r) Kopnyca npu6OpPOB M3rOTOBJIATCA W3 MJIACTMAaCChl.

O6wuit Buag npubopa tTuna MK-60 noxaszan Ha puc. 67, a raba-
puTHBIE pasmMepsl Ha puc. 68.

leene.'l bl H3MeépeHAdA

[Mpeneast n3mepenns npudopos Tuna MK-60 noxasaust B Tab.s1. 90.

Ta6auna 90
Ipexeanl nawepenns mpnGopor Tnma MK-60
Iipeaeabl 13Mepenus Llena aenenus ‘§ A
hauverosanie o - HKanL Cnoco6 :%
lipusopos ¢ Hyaem ¢ Hytem ¢ HyneM|c, H}.'”:l_“ BKJIOUEHHS It ; =
caesa nocpiiune o caena T,:Se é gg
. T
Axnepmerpn | 0—3 A 3—0—3 A| 0,1 A} 0,2 A‘ Henocpen- |0,2 | 140
CTBEHHO
0—6 , 6—0—6 , |02 ,! 05, To xe 0,2 | 140
0—10, 10—0—10, 0,5 .| 1,0 , » 0,2 | 140
BoastMerpbl 0—-3 V 3—0—3 V| 0,1l V| 02V, Henocper '0,2| 140
! cTBEHHO |
0—8 8—0—8 102,105,  To we 0,2 | 140
0 — 15 » 15—0'—15 » 0,5 ” 1»0 ” » 0’2 140
0—3 , 30—0-30,(10,]20, S 0,2 | 140
0— 50 30—0—50,120 ,| 40, . 0,2 | 140
0— l?/120 V — 05/5,| — C otaeavHbiM | 0,7 | 200
106aBOtHBIM
CONpoTuBAe-
HueM .
0—3C0V 300—0—300,| 10 ,| 20 , To xe 0,7 | 200
Boantumuann- ’
amMnepMeTphl 0—0—-30mA, 2 mA| Henccpea- |0,40} 140
3—0-3V 0;: CTBEHHO
30-0—30 V 2V |
300-0-300mA 20 mA To xe 0,40\' 140
3—0--3V 02V
0,40 140
3-0—30mAl |2mA| '
3--0—=3 V 0,2 V

§ 99. BOIBTMETPBI THOA M-65
Hasuawenue upudopa

BoabrMerpnl Tna M-65 (MarHHMTO3/MEKTPUUECKOH CUCTEMBI, Nepe-
HOCHbIE JIBYXNpeledbHbie, C HEITOCPEACTBEHHBIM OTCYETOM) Mpeln-
HA3HAYATCA [Jd H3MepeHud Hanpamemm B ILE(AX NOCTOSHHOTO
TOKA.
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[TpuMeHsIOTCS A5 NMPOBEPKH HIMPSKEHHA 3MEMEHTOB aAKKYMy-
JATOPHLIX GaTapei, CyXuX 3JEMEHTOB M aHOMHLIX 6aTapei, a Takxe
ADYTHX HMCTOYHHKOB MOCTOSIHHOTO TOKA, UMEIOIHX HanpskKeHHe
no 300 V.

OcHoBHEIE CBeleHHI

BoabTMerp T#na M-65 H3roToBaseTCS MO CUEUUANbHLIM TEXHH-
YeCKHM YCJOBHSIM.

Puc, 69. O6wmuit Bua BoabIme:pa

tHna M-65.
O3 -6) l___'}}@_
3 300

-

. =—20 —

Puc. 70. Ta6aputusie pa3zuepsl BOJAbTMETPA Tnna M-85,
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KouctpykTuBHo npudop OOpMJeH TaK, UTO H3MEDPHTENbHbIM
MEXaHH3MOM CJAYXHT UHTOBOW BOJbTMETP THNA. M-63/1, 3akpenaen-
HEl B CHemHanbHbIl KOPNyC H3 MJAaCTMAacCHI.

[Tpubopbl paccuvTaHb JJs 3KCOJNOATALHH B YCJAOBHAX H3MEHe-
HUS OKpYyKamolleld Temnepatypet B mpeneaax ot —25°C 1o +60°C
M OTHOCHUTENBHOH BJAXHOCTH A0 95*x5¢/,.

OcHoBras norpemnocTb Npu6opos npu temneparype 20°C ue
npeBnlaeT +5°/0 OT HOMHHAJAbHOrO 3HA4YE€HHUs IIKAJbI.

Hsonanus npuoopoa HCMLITHIBAETCA HAaNpsKeHHeM NepeMeHHOro
TOKa mpoMmbluleHHo# yacToTel B 500 V.

Bce BHyTpeHHME U HapyXHble NeTaJd KOPNyca 3alHLIeHbl aHTH-
KOPPO3WIHLIMU NOKPHITHAMH.

Pa6ouee noJoxenue BepTHKAJAbHOE U TOPH30HTaJbHOE.

Crpeaka npubopa HOXeBUAHAsi, OKpAllEHHAs B uepHbIA uBeT.

O6wuit BHA BOAbTMETpA MokasaH Ha puc. 69, a raGapuTHble
pa3mepsl —Ha puc. 70,

Bec npu6opa 0,17 x2; uena 70 py6.

Ipexean m3mepeHnmd

Boavrmerpnl Tuna M-65- nMeroT fABa npefena H3MEPEHUS OT
0 no 3V uor 0 xo 300 V.

Ha npu6ope umeoTcs TpH KJAEMMBl, OAHA U3 KOTOPLIX MOAKJIO-
yaeTdsd K MHUHyCy (NpH H3MepeHHsX KaKk Ha HHXHEM, TaKk H Ha
BepXHeM. .Nnpeneaax), a ABe JApDYrHe .KJEMMbl, HMEIlHe HAANHCH
»3% 1 ,300% COOTBETCTBEHHO MNQAKJAIOYAIOTCSI K H3MepeMOMY
HaNpsXeHHUIo.

§ 60. AMIEPMETPSHI 0 BOJXbTMAJJIMAMOEPMETPHI THIIA M-55
" Hasmavenme mpuGopos

MaruuroasexkTpuyeckue npubops Ttuna M-55 (mepeHocHble,
KapMaHHBIE) NpeNHAa3HAYalTCAd AN H3MepeHus CHJbl TOKa M Hamps-
MeHus B_ Lendx MNOCTOAHHOro ToOKa. [IpuMeHdOTCa npenmylle-
CTBEHHO AJSi KOHTPO/S aKKyMyJAsiTOPOB, CyXHMX 3JIeMEHTOB H 6ara-
ped B 1IOJIEBHIX YCJOBHfX.

OcHOBHKI® CcBegeHHA

U3roToBASIOTCS BOJBTMETPH H  BOJAbTMH/IMAMIEPMETPHL MO
BeJJOMCTBEHHBIM TeXHHYEeCKUM ycaoBuam Ne 310-45,

[To cBOeMy Ha3HaueHUI0 U KOHCTPYKTHBHOMY BHINOJIHEHHIO MPH-
Gophbl UMET pasauuHble 0603Ha4YeHHs, & UMEHHO:

M-55/1 —c nmBymsi 3axuMaMH, M3 HHMX OAMH C KOHHAYECKHM
KOHTaKTOM; - :
* M-55/2—c aByms 3axumamu; :

M-55/3 —c TpeMs 3axXMmMaMu, W3 HUX OLHH C KOHMYECKHM KOH-
TaKTOM;

M-55/4.—¢ qETupbma 3a)XXHMaMM, U3 HUX OAHH C KOHHYECKHM
KOHTaKTOM;

M-55/5—c Tpems 3axKUMaMH.
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3aXUM C KOHHYECKHM KOHTAKTOM HAaXoAUTCAd B HHXKHEH yacTua
npnﬁopa H NpeaHa3HayaeTcs pig) KpaTKOBpeMEHHQFO npucoeauHe-
HHA K aKKyMYJAATOPHBIM HLMHAM HJH KJeMMaMm.

Ha BepxHeit CTOpPOHE KOPTYCa 3aXHMBl C  H3O/JSALHOHHBLIMA
rOJOBKAMH, NpUYEM Y MHOTONpeneJbHBX NPHGOPOB, HMEIOUHX
OIMH W3 MpeAe/]OB M3MEPEHHs Bhile 250 V, 3axHuM, COOTBETCTBYIO-
mui 3TOMy npejeay M3MEPEHHH, OTJIHYAeTCss OT OCTaJbHBIX CBOUM
L[BETOM.

r(;;'rf,]trg;r o
v }
b
o
<> S l}
@ ‘
L S5 -/ st
60 p—372 { —>{
Puc. 71. O6wM# BHA BOALTMHUIJIH- Puc. 72. ['a6apuTHblie paavepnl npuGopa

amnepmeTrpa thHna M-55/4. tHna M-55/4

BoabTMmeTph ¢ npenenamu usMmepenufi Bhime 150 V  1OMKHHE
BKJIOYATbCAd B LleNb KpaTKOBPeMeHHO, He Gosbme 10 MHH.

Kopnyca npu6opoB u3 njacTMacCHi.

Ha auneBoit ctopone npuGopoB uMeeTcs KOPPEKTOp A yCTa-
HOBKM CTPEJKH HA HYJAb IUKAaJH. :

OcHoBHas norpemHocTs npu6opoB npu temnepatype 20°C He
npesnmaer =25%, oT HOMHHAALHOrO 3HAYEHHS WIKAJbl, €CJAH NPH-
60p HMEET OJHOCTOPOHHIOI IIKaly, H OT CyMMB HOMMHAJbHBIX
3HaYeHWH, ecaud npubop uMMeeT ABYXCTOPOHHIOI wkaay. [Ipun uame-
HEHHH TEMIEPaTypH OKpYKamolled CpPeAn B Ty HIAH APYryio CTO-
poHy OT HopMaibHOH (20°C) HOMONHHUTENbHAS MOTPEIHOCTh TNPH-
6opa He npeBhimaetr *£25°, na kaxase 10°C. ' ‘

OO6wmuit BuA Npu6opoB mokasaH Ha puc. 71, a raGapuTHHeE pas3-
Mepbl Ha pHc. 72.
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Ilpegean m3mepeHAd

[Mpenensl usmepenus npu6opos M-55 mokasauel B TaGa.
92 u 93. ~
Ta6nuna 91

AvnepMerpsl TAna M-55
Ipenenst usMepenus, A ,
" O603HayeHHe Bec Lleyla 3a efHHMIY
© O R | € APCTORRMER | npuoopa w2 py6.
0—1,5 1,5—0—1,5 M-55/2 0,21 55
0—30 3—0—3 M-55/2 .| 0,21 55
0—5,0 5—0—35 M-55/2 0,21 55
0—75 76—0—175 M-55/2 0,21 | 55
0—10,0 10 —0—10 M-55/2 0,21 55
Ta6auma 92
BoapTverpsr THoa M-55 .
Ipepeant namepenus, V
O6o03HayeHITe Bec Llena 3a euHUALy
R R it T I
0—3 3—0—3 M-55/1 021 | 55
0—38 §—-0—38 M-55/1 0,21 55
0—15 15—0—15 M-55/1 0,21 55
0—30 M-55/1 0,21 55
0— 50 M-55/1 0,21 55
0 — 150 - M-55/1 0,21 55
0—15/150 -~ M-55/3 0,21 55
0 —300 M-55/5 0,21 85
Taéanua 93
BoasTMnaaBaMmepyeTpbl THHA M-55
O6osHa- Bec . Liena 3a
Tpenensi usMeperiun yeHue Ke e INHULY
npubopa pyo6.
30 —0 — 30 mA y
300 — 0 — 300 mA o
03V M-55/3 | 0,21 55
30 —0—30mA
S M-55/4 | 0,21 55
30 ~0—30V
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§ 61. MOJIJIAAMOEPMETPBI THHA 2M]
OcHOBHEI® CBeJeHAH

MunnuamnepMetpsl THna 2MJL (MarHuTO3/eKTpHUECKHe, AH(e-
peHLHaNbHEIE) TPHMEHSAIOTCS T/IaBHEIM 06pa3oM MpH paGoTe TeJe-
(oHHBIX annapaToB BUTCTOHA W CIyXaT AJs OMPEAE/NeHHs CTeneHH

YPaBHOBEIIEHHOCTH JHHUH.

Puc. 73. O6mu#t BHA Muanuamnepmerpa tMma 2M/L.

[MorpemHocTs npubopa, pnpeneneHHas NPH HOPMA/bHLIX YCJO-
BHSIX ero paboTh, He MPEeBOCXOAHT CJAEAYIOLIHX BeJHYHH, BHIpa-
XEHHBIX B MPOLEHTaX OT YJBOEHHOTO TOKAa MOJHOTO OTKJOHEHHS:

‘a) MPH BKJIOYEHHU TOJbKO OAHOH uenu npubopa B pabouei
yacTH wkaxasl (T. e. or 0 go !/, npenena nokasauuit)— He GoJee
1,5%,, B Hepaboueit yacTH wKaJbl (T. e. OT !/, mpefesa nokasaHuit
L0 KOHIA LIKanw) — He Gosee 4°/; - ¢

6) npu BkJIOHUeHMH oOeux ueneid npubopa B paboued uyacTu
WIKaJabl He 6osee 4%/, 1 B HepaGoueit yacTu LIKaasl — He GoJee 59/,

[Ipn nocnenoBaTe/bHOM BKJIHOYEHHH OGMOTOK HaBCTpPeuy Apyr
APYTY H NpU NPOXOXKIEHHH MO HHUM TOKA, COOTBETCTBYIOLIETO TOKY
NOJIHOTO OTKJ/OHEeHHs, CTPesika npubopa He AOJ/KHA CXOAMTb C HYJd
6onee 4yem Ha !/, meneHus.

Bannuctuyeckas 4yBcTBHTE/bHOCTb mpubGopa B mpefenax ero
nepBbIX JAeCATH AEJECHHH OT HyJ/s IOJKHA ObITh HE HHXE OJIHOTO
aenenus Ha 1p.C npy BHemwHeM conpoTusiaeHun uenu npuéopa 1000 Q.

Conporusnenne kaxgoit uend npu6opa pasio 50 R, npHuem
CONMPOTHBJIEHHE OAHOA LEMH He AOMKHO OTAMYAThCS OT COMPOTH-
BJEHHS Apyroi 6osee uem Ha 49/,
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MsmepuTenbHbl MeXaHU3M NPHGOpPAa CMOHTHPOBAH B HepeBsH-
HOM JIaKHDOBAaHHOM NPSIMOYTOJbHOM KOpPHYyCe, 3aluIaloleM Mexa-
HU3M OT MeXaHWYEeCKHX MOBpeXJeHUH W nonafaHui nulau. Ha aue-
BOIl CTOpPOHE Koplyca MMeeTCs YCTPOACTBO i YCTAaHOBKH CTPEJNKH

-npub0opa Ha HyJb WIKaJAb}, [IKaAa IPHOOpa HEpPaBHOMEpPHAaA — B KOHIe
cyxeHa. Crpesarka kouuueckas. [Ipubop mosxeH paboraTh B BepTH-
KaJbHOM IOJIOXKEHHUH.

|<__H76'————- -——804 .

|
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| ' B
wrrsvesy 7 i (rrivarsvs 7777773
=-:§ L_sa—— ’ ? ? g ,

- Afzg i —= 20 60-—1 20 =

Puc. 74. FabaputHsie pa3mepbl npu6opa tHna 2M[I.

TokoBenyilue KOHIB TNOAKJIIOYAIOTCH K ABYM NapaM MeTaMIu-
YeCKMX 3aXKHMOB, PacnoJOXeHHhX Ha OCHOBaHMM mnpubopa.

3axuMbl UMelOT o603HaueHHe noaspHocTH. Cnepenu Ha OCHOBa-
HAY PACMOJIOXKEHbl JBe KHONKH, MPHU MOMOIIM KOTOPHIX MOXHO
HAKOPOTKO 3aMBIKaTh TY MJAM APYryno uenbs npubopa. ’

Bn7n npubopa NMokasaH Ha puc. 73, a raGapuTHHE pasMepn Ha
puc. 74.

IIpenean msmepeHHS

[Tpenens uamepeHus MuaanaMnepmerpoB THna 2MJl mokasaHw
B Taba. 94

Ta6anmuma 94
Meaxnamnepmerpsr Tumna 2MJ -
n
g, | e | 2| S
30—0--30 Or 0 no 10—0,5 23 110
- Ot 10 go 30—5,0
60 — 0 — 60 Ot 0 no 20— 1,0 23 110
Ot 20 no 60— 5,0
150 —0— 150 [ Or 0 no 50 — 5,0 23 110
Ot 50 mo 150 —25,0
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§ 62. BEPKAJLHBIE PAJIBBAHOMETPBI THIOA M3T
OGmue cBeleHad W HassadeHne npuGopa

laibBaHOMETpPaMHd Ha3HIBAOTCA BHICOKOYYBCTBHTE/NbHLIE MPH-
6Ophl, MpenHa3sHaueHHbe /s HM3MEDEHHs BeCbMa MaJuX TOKOB,
HaTNpsOKEHHA W KOJHYECTB 3JMEKTPHUECTBA.

Heo6X0AMMOCTb B MOAOGHOTO pPOAa M3MEPHTEAbHHX npubopax
BO3HHMKAET NMPH M3MEPEeHHH MOCTOBBIMH METOJAaMH, rlie MpH NOMOIIH
raJbBaHOMETPOB YCTAHABJIHMBAGTCA OTCYTCTBHE TOKA B ONpeResNeH-
HOH YaCTH LEMH.

Puc. 75. O6mu#t BUR raabpaHoMeTpa THna M3[ ¢ OCBETHTENBHBIM YCTPOACTBOM.

BansncTHyeCKHM rajbBaHOMETDPOM HAa3blBaeTCd TajJbBaHOMETD,
fipeHa3HaYeHHBIN JJIS1 M3MepeHHs ObICTPONPOTEKAIOIIUX KOJHUECTB
ajekTpuuecrsa. [Ipu pabore ¢ HUM HAGJIOAAIOT He YCTAHOBUBLIHECSH
OTKJOHEHUS MOIBHXHOH 4aCTH, a TaK Ha3blBaeMbidl OANJMUCTHYECKHH
oT6poc, KOrza paMKa TrajJbBaHOMETPa, NOJYYHB TOJYOK OT Npo-
XOXJeHHA KPaTKOBPEMEHHOTO HMMNYyJAbCa TOKAa, OTKJOHSETCHS OT
CBOEro HyJ/IeBOro MOJIOXKEHHS ¥, LOCTUTHYB HEKOTOPOTrO MaKCHMyMa,
BO3BpAallaeTCd K HYJ0. DTO MAaKCHMa/JbHOE OTKJOHEHHE Ha3blBaeTcs
6anAIUCTHYECKUM OTOPOCOM M SIBJASETCA MepO# KOJHMYeCTBa 3JeKT-
pUyeCcTBa, NMPOTEKUEro yepe3 rajibBaHOMETP.

[anbBanoMeTp uMeer cnenuanbHoe NpUCHIco6GaeHUe, O3B0
fiee B Cayyae HagoOHOCTH NMOBOPOTOM BHIBEJEHHOTO HADYXY IPH- -
Oopa pblYaXKa HATPY3HTb IOABHIKHYIO YacTb HeGOJBUINM MaXo-
BUYKOM, YBEJHUMBAIOIIUM €e MOMEHT HMHEpPUHH; 3TO HAET BO3MOXK-
HOCTb NMPHUMEHATb Ta/JbBaHOMETD IJs OaMIMCTHYECKMX H3MepeHHH.

lFanoBaHomeTp THma M3I (MarHHTO3/JEKTPUYECKUil, 3¢ pKAJbHLIH)
apelHasHayeH A/ U3MEDEeHHUs OoueHb CJAab6BIX TOKOB M HaNMpPsKEeHUR
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MOCTOAHHOTO TOKA M yNoTpebJsieTcs KaK YyBCTBHUTEJbHBI HYJIeBOMH
npubop. [Ipubop umeer mnpucnocob/eHue, KOTOpOe NpeBpamaer
ero B 6a/JMIMCTHYECKHl rasbBaHOMETp, BCJEINCTBHE 4Ero OH MOXeT
6LITh HCNONB30BAH U AJSI M3MEpEHHs KOJHYEeCTBA 3JEKTPHYECTBA
NpH MATHHUTHBIX H3MEPeHHsX.

Npnanun geiicreaa

B cus0BOM MarHMTHOM noJe, 06pa30BaHHOM MOCTOSSHHBIM CTallb-
HLIM MArHHTOM, TIOMelleHa Jerkas pamMouka, O6MOTaHHAs GOJIbIIAM
YHC/IOM BUTKOB OYeHb TOHKOH H30JHMPOBAHHOMN MPOBOJOKH. Pamouka
nojABelUleHAa Ha JIJMHHOH TOHKONH OpOH30BOH JeHTOuke (mOABECE)
H MOXET Jerko BpalaThCd B MarHWTHOM mnoJe. BponsoBas JeH-
TOYKa, 06/1afass ynpyrocTbio, CO31aeT MOMEHT, NIPOTHBOAEHCTBYIO-
LIYHA BpallEeHHIO, U YCTAHABJUBAET PaMOYKY B ONpeAeJIeHHOM Moo -

XKEeHHUH.
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Puc. 76. TaGaputubie pa3mepbl mpu6opa tuma M3I.

ITpn mpoxoxaennu TOKa uepes OOMOTKY PaMOYKH BOSHMKAeT
MarHATHOE MoJe, KOTOPOe, B3aUMOAEHCTBYS C MarHHTHBIM TIOJEM
MOCTOSIHHOrO MAarHWTa, CO3JaeT BPAallalOMKM# MOMEHT M MOBOpAauH-
-BaeT PaMOYKY BOKPYr ee OCH BpalleHHusi, NMPHYeM yroJ MOBOPOTA
paMku OyJeT 3aBHCeTb OT BEeJMYHHB CHJABl TOKA, MNPOTEKAaKLIEro
no ee o6MoOTKe.

Tok nogBonuTcs B O6MOTKY paMKu uepe3 OpPOH3OBYIO JEHTOUKY
nmojBeca M OTBOAMUTCH yepe3 TOHKHe rHOKue cepebOpsHbe JeHTOYKH,
He o6./agaollde BPalLIAIOIMM MOMEHTOM.

XKectko ¢ paMko#l cBs3aHo He6oJbLIOE 3€pKajblle, KOTOpOE
BpallaeTcss BMeCTe C DaMKOH.

Hepmaseko oT ranpBaHOMeTpa YyCTAaHABJHBAETCH CHEUHaNbHBIA
doHapy, Jyd OT KOTOPOrO NajaeT Ha 3epKanble PaMKH, JaeT OTpa-
JKeHHe Ha IIKaJy, PacHoJIOKeHHYI0 Ha paccTosHud 1,7 M OT rajb-
BaHOMeTpa, U 06pasyeT Ha LIKaje CBET/]OE MNATHO, T. €. CBETOBOH
ykasareas. [Ipu noBopore paMKH OT MePBOHAYAJbHOTO MOJIOKEHHA
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NPOHCXONHMT TepeMellleHHe CBETOBOTO yKasaTeasd MO IIKate, Ha
KOTOPO# BeJeTCsd OTCYeT U3MEPeHHs BETHUHH. CrneunanbHblit ¢o-

Hapb fBJsEeTCs HeOGXORMMOH npu-
HaJJEeXKHOCTLIO TMAJbBAHOMETDA THNA

Ma3T.
Pamka npuGopa umeer ABe Camo-
CTOsATeNbHBIE OGMOTKH: B OMHOH 06-
MoTke 660 BUTKOB C O6iHM compo-
tTuBaeHnemM 610 €, a B Apyrox — ' I

24 BuTKa C CONPOTHUBJAEHHEM 5,5 Q. =
Hanuune aByX OTAeNbHBIX OOMOTOK \I\ \

195

no3BOJseT JAenaTh NPubOp 4yBCTBHU- W
TEeNbHHIM HJM K TOKY HJM K Hanps- 41
XEHHIO, T. €. H3MEepsATb TOK MJH Ha-
npsixeHue, KpPoMe TOro, OJAHA H3

hy
il
06MOTOK HCMOJb3yeTcs . AJAs YCHo- j I

—_—
(

koeHuss npubopa, KOrja H3MepeHHe
NPOU3BOAKTCA APYro# OoOMOTKOM. )

[Tepuon cBoGogHOro KoJeGaHus
NOJABHXKHOU YaCTH TraJjbBaHOMeETpa
10 cex. [Ipu GanmauCTHUECKHX H3Me-
peHHAX C MNOJBHXHOH 4YacThlO NpPH
nomomu ocoboro mnpucnocobaeHus
CBsI3bIBAa€TCA AJIOMHHHUEBBI MaXOBH-
yox, 6sarogapss ueMy COOGCTBeHHBIH
nepuoj KoJeGaHUH yBe/JHYHBALTCH
1o 25 cek.,

1350

1850

BHelmnee BHOOJHOHHE

O6wwuit Bua npuGopa noxasau Ha
puc. 75, a rabapuTHele pa3Mepsl Ha
.puc. 76. ; L Crmion

VsmepuTenbHBII MexaHU3M raJb-
BaHOMeTpa, Tuna M3l MOHTHpDyeTCa Puc. 77. dcku3 yCTaHOBKH raibBa=
B JlaTYHHOM Kox(yxe’ OKpauleHHOM HOMETpa THNA M3rI' ¢ ocBertuTenb-
B UepHbI HBET M YKDEeIIeHHOM Ha . HbIM yCTPORCTBOM.
JIATYHHOM OCHOBAaHHH, KOTOPOE UMeeT
CrnenuanbHele BHHTHI, 1103BOJIAIOUIHE YCTAaHOBHUTb NPUGODP B NMPaBUIb~
HOM IIOJIOXKEHUH MO KPYrJOMY YPOBHIO. : :

Ceepxy Ha kopnyce pacnoJsioxena JaTyHHas Tpy6ka, B KOTOPOit
HaXONMTC mMNOABeCcKa raabBaHoMerpa. Ceepxy TpyOkHM uMmeercs
OKOIIKO CO CTEKJIOM, 4epe3 KOTOpOe MPOHHKAeT JydY K 3epKaJ/blly.

[Ipubop ycraHaBiMBaeTCs Ha MeTalIHYeCKOM KPOHLITe#He,
YKPEn/sieMOM Ha KanuTanbHOH cTeHke (puc. 77).

OcserutenbHOe  ycTpoiicTBO npencTaBaseT uepHB  (OHApb,
BHYTPH KOTOPOTO. HaXoZMTCA Jsamnouka 12V mowHocTeio 30 W
M NOHM3MTENbHBEIA Tpancdopmartop 120/12 uau 220/12 V pau nura-
HHA JIAMIIOYKH.
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Illkana npubopa COCTOHT M3 3epKaJbHO pelikM U pelkn ¢ Ma-
TOBBLIM CTEKJOM, CBA3aHHBIX HIADHHPHO U NMO3BOJASIOIINX YCTAHOBHTH
ux B KejaeMoMm ‘nosoxeHnn. O6e pefiKu HMeEIOT YepHoe JiepeBsiH-
Hoe obpamaeHue.

doHapb M 1IKaJla YKPEnasioTCd Ha YePHOM MAaCCHBHOM KPOH-
wTeliHe, MPUIaraeMoM K rajJbBaHOMETDY.

Bec Bcelt yCTaHOBKH 5,5 K.

TexHnyeckHe HaHHBIE
- Buicokoomnas Huakoomnas

06MOTKa 06MOTKa
Ylotpebaenve Toka Ha 1 MM -0 o v o0 v v o v o v 1,5.107° 40-10~°
YyBCTBHTENBHOCTb K TOKY B Mx Ha 1 pA . . . . . . . 666 25
YyBCTBUTENBHOCTS K HAMpsKeHHI0 B MM Ha 1 pV (npu
KPATHYECKOM COMPOTHBAEGHHH) .« v o v o o o o & + & 0,11 3
ConpoTHBAEHHE OOMOTKH, & . + . . v « o v o . v o 610 5.5
ConpoTHBAEHHE MEXAY 3aXumaMp, @ . . « . . . . . . 1000 5,5
BuewHee kpUTHUECKOE @OINPOTHBIEHHE, & . , . . . . . 5000 2
Tlepuon NOJHOTO KOMEOAHHS, CEK. v o o v o « « o o o 10 10

Il:m 6annuctuuyeckod paboTn npubopa

‘BannucTugeckas yyBCTBHTENbHOCTL B MM Ha 1pC . . | 150 5,6
Baasuctryeckas YyBCTBUTENBHOCTb C YCMOKOEHHEM B MM .

ToHal pCooL L L L e e e e e e e e e e e e e 60 2,2
Buewyee KpHTHUECKOE CO[‘lpOTHBJIeHHe, QL. L. *1.300 —
lepnop MOAHOTO KONEGAHMS, CEK. . « « = o o o o ¢ o & 25 25

Npn mMeuanme. Bce nanubie 4yBCTBHUTEABHOCTH TPHBEAEHb! K PACCTOAHHIO
Ao mkanst B 1 u. [pu ycranoske ¢ paccTodnueM B 1,7 # 4yBCTBHTEABHOCTb 6yneT
8 1,7 pasa Goablue, yeM yKa3aHo B BbilleNPHBEAEHHOH Tabauue.

§ 63. CTPEJOYHBIE TATBBAHOMETPHI THIIA MO
Hazmavenme npmr6opa

CrpenouHbit raspBaHoMerp Turia MO (MarHUTO3/eKTPUYECKHH,
HyJeBOM) NMpHMeHseTcs A1 PaboThl TOJNBKO Ha MOCTOSHHOM TOKe-
npU HyJAeBHIX MeToaax H3Mép2Hmil. [ajbBaHOMETP H3rOTOBASETCH
¥aKk OTJeJbHHIM NpPUOGOPOM, TaKk H BIEJaHHBIM B KOpPHyC MOCTa
Burcrona tuma IIMB.

llpusman peficTBHA

[ToneuxHass yacTh raibBaHOMETpa NpeAcTaBAsieT COOOH pamky
¢ o6MOTKOU, NMOMEIeHHO# B CHJBHOE MarHUTHOE NO0Je MNOCTOAHHOIO
MarHuTd. TOK, mpoxoas mo oGMOTKe paMKH, CO343aeT MarHUTHBIH
TI0TOK, B3aUMOJEHCTBYIOIIUHA C MOTOKOM MAarHuTa, BCA€ACTBHE Yero
co3gaeTcsl pe3yabTHpYyIOLlee 1oJie, . NOBOPAYKBalOlee  paMKy
BOKDYr ee OcCH. ¥Yros moBopoTa paMKH -OyAeT 3aBHUCETb OT Be/H-
9UHBL, CUJIBI TOKa, MNpoTeKaiuero no o6Morke paMmxu. Bpaurenue
B Ty HJHM APYryl0 CTOPOHY 6yHeT 3aBHCETb OT Hanpapm/JeHHs TOKa.

C paMKOH XeCTKO CBfi3aHbl CTpeAKa H JBe ClupaJbHbe Mpy-
XKHUHKH, KOTODHE CJyXaT IJsi MOJBOJAA TOKAa M CO34aI0T NMPOTHBO-
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Puc. 78. OO6GmH{E BHA CTPENOUYHOTO
raneB HoMeTpa THna MO.

178
195
160
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10
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Puc. 79. Fa6apuineie paamepn npu§opa tunma MO.
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AefCTBYOWUA BpaueHuio MoMeHT. [Ipu OTCYTCTBHH TOKka mox mefi-
CTBHEM NPYXKHUHOK paMKa, a CleN0BaTe/NbHO, W CTPe/aKAa NPUXOAAT
B HCXONHOE TMOJIOXKEHHE — HA HYJ/b LIKaJbl

Ycnokoenne konebaHuil noABHXKHOH wactH npubopa 0cyu1e~
CTBJISIETCS TOKAMH, HHIAYKTHPYeMBIMH B OOGMOTKE paMKu npu Bpa-
IIEeHUH €€ B MAarHUTHOM I0OJIe MOCTOSSHHOTO MarHuTa.

BHeliHee BLIMOJHOHRHE

HamepuTebHEIH MeXaHH3M rajibBaHoMerpa tHna MO cMoHTHpO-
BaH ‘B JAepeBAHHOM JIAKHPOBAHHOM KOPIyCe, 3alUIAIOUIEM ero
OT MEXaHHYeCKHX MOBpexJeHUH u monafaHus newin. llkana npu-
60pa IBYXCTOPOHHAA C HysaeM nocpeaune u no 20 aeneHuit mo obe
croponel. Crpesxa HoxeBunHass. Ha mepeanelt cropone kopnyca
NMeeTCs 3aCTeK/JeHHOe OKOIUKO Haj IIKaao# u mpucmocobaeHue
JJIf YCTAHOBKH CTPEeJKH Ha HyJb IIKAJbL

TokoBenyuHe KOHIB! NMOAKMIOYAIOTCA K JBYM 3a)XXHMaM C H30-
JYPOBAHHEIMU TOJIOBKAMH.

[Tpn6op npenunaszHaven pJas paGoTel B rOPU30HTaJbHOM MOJO-
wenuu. O6wuit Bux npubopa noxasaH Ha puc. 78, a raGapuTHbe
Ppa3mepr Ha puc. 79. -

TexauUecKHe JTaAHHEE

‘-IyBCTBmeJIbHOCTb raspBaHomerpa tuna MO okoxo 0,2 mnm
Ha 1 mA. -BuyrpeHnnee - conpotusienne pasHo 100RQ, a BfewHee
KpuTHuyeckoe — okoso 300 Q.

Bec raabBaHoMeTtpa 1,9 x2; uena 60 py6.

§ 64. CTPEJOYHHIE TAJBBAHOMETPHI THIOA TMII
Hasnavenne

Crpenounnii ranpBanomerp THna I'MIT (MaruuTos/nekTpuuecKoi
CHCTEeMBI, NEepeHOCHHIH) mnpejHasHayaeTcss AAsd paboTH Ha MOCTO-
SIHHOM TOKe NpPH HYJeBOM METOJAe H3MepeHHH.

IIpnanun peficTBEA

Pa6ora raibBanoMmerpa tuna 'MIT ocHoBaHa Ha B3auMOAeHCTBHHI
JBYX MarHMUTHBIX TOJeH, CO34aBaeMblX MOCTOAHHLIM MATHHTOM
U u3MepsieMbIM TOKOM, MPOXONSMILIMM MO MOJABECHOH paMKe U3MepH-
TEJbHOTO MEXaHH3Ma. YTOJ OTKJOHEHHS paMKH NponoprHoHaleH
cu/le TOKa, MPOTEKAaeMOoro B OOMOTKe DaMKH, a BpallleHHe ee B Ty
HJIH APYIyi0 CTOPOHY OyNeT NPOHUCXOAHTh B 3aBHCHMOCTH OT Ha-
NpaBJAeHHsT TOKa. .

C pamkoif ckpenseHa CTpe/Ka, MO OTKJIOHEHHIO KOTOPOH mpo-
M3BOIAT OTCYET M3MepsieMOoH BeJWYMHBl TOKAa M ero HanpasJ/eHHs.

Tok k pamMke NOABOLUTCH yepe3 JBe MeTal/JHyecKue JEHTOUKH
(pacTsXKH), KOTOPbIE OJHOBPEMEHHO GAYXXAaT M IS CO3JaHHUs NPO-
TUBOJeHCTBYIOIIEr0 MOMEHTa M MOAJEPMXKaHUA MOABHAKHOH CHCTEMBI
B OOpeAeJeHHOM MOJOXEHHH.
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Puc. 80. O6muit BuE npubopa tuna IMIL.
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Puc. 81. Ta6aputusie pasmeps npubopa tuna I'MIL
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[py NPOXOXKAEHHH TOKA MO OGMOTKE PAMKH CO3LAeTCs BPAlAIO-
WKW MOMEHT, KOTODHIH OTKJOHfIeT paMKy, a CJIeJOBaTeJbHO, U
CTPeJKY Ha TaKOH yroJ, mpu KOTOPOM BpalalOUIH# MOMeHT 6ymer
paBeH mupoTuBoAeicTBylomeMy. [Ipum Hcue3HOBEHHH TOKa CTpefKa
BO3BDATHTCA Ha HYyJEBYI0 OTMETKY, DPaCHOJIOKEHHYI0 [MOCpelnHe
WK aJIBl.

YcnokoeHue koJaeGaHMi MOLBHXXHOM YaCTH H3MepUTeas OcCy-
IEeCTBJASAETCH TOKAMH, HHAYKTHPYIOLUMHCSI B OOMOTKE PaMKH Npu
BpalleHHU ee B MarHUTHOM IOJie MOCTOSHHOTO MarHHUTa.

TexHnYeckne XapaKTepHCTHKH

1. TanbBanoMerp Tuna [MII npenHasHayeH Aas8 paGoTH Ha
MOCTOSSHHOM TOKE MpH HYJEeBOM MeTOJe H3MepeHUH H pacCYUTaH
I/ 3KCIJA0aTallid B YCJAOBHMsX M3MeHEHHs -TeMnepatypol ot —15°
10 +35° C u oTHoCcHTeabHOH BAaxcHocTH oT 30 mo 80 Y/,

2. IocrosHHas TajabBaHOMEeTpa (T. €. YHCJO, HA KOTOPOE NOJIKEH
6biTh YMHOXEH OTCYeT, YTOOHB MOJYYHTb 3HaueHHe H3MepseMoik
BEJMUYUHB]) paBHA 1- 10~ ua OJIHO HeJieHWe IKaJbl. .

3. [Ipubop wuMeeT 3epkajbHylO. LIKaJay, pasfieJeHHylo no obe
cropousl oT-Hyas Ha 10 geneuuit (10—0—10); crpenka npubopa
HOXEBUAHAs, OKpallleHHass B YepPHBIA mBeT.

4. [Npubop cHabxeH KOPPEKTOPOM MAJA yCTAHOBKH CTPEJKH Ha
HyJeByI0 OTMETKY MIKaJsl H appPeTHpPOM, NPEeLOXPAHAIOUMM IO-
NBYMXHYI0 4aCThb OT COTPSICEHHH BO BPEMSI MEPEeHOCKH.

5. Ilpu6op He MMeeT MAarHMTHOIO 3KDAHA W OT BJUSHHS BHEUIHUX
MarHUTHHIX NOJIeH He 3au(yILeH.

6. Pa6ouee nosoxenne npubopa TOJNbKO FOPH3OHTAJIbHOE.

7. Ha yoapHylo TPACKYy M BUGDALKIO NPUGOP He UCMLITHBAETCH.

KoueTpyEnna

OGuiuit Bux raabBaHoMmetrpa tuma ['MII nokasan Ha puc. 80,
a rabGapuTHble pa3Mepel Ha puc. 8l.

Kopnyc mnpu6opa nuaactmaccosbit. Ha auunesoit cropone ero
pacrno/ioXeHb: a) NBe KJEeMMbl I/l MOJK/JIIOUYEHHS H3MEPAEMOro
HCTOYHHKA TOKa; 0) 3acCTeKJeHHOe oxomxo JJs HaAGJMIONeHHs 3a
CTpeJaKO#H; B) appeTHp C HAAMUCAMHU ,OTKP* M ,33KP“ M I') KOPPEKTOP.

Bec nmpubopa 1,2 xe; uena 450 py6

Yxazaamda mo 3KCILIOATANMHA

Apperup npubopa JOJ/KEH BCerJa HaXOAUTHCA B MOJOXEHHH
»3aKp“ (3aKPBITO) M OTKpBLIBAETCH TOJBKO NMPH H3MEPEHHH. l'lepen
HayaJOM H3MepeHHs appeTHp nepeBeCTH B MOJOXEHHe ,OTKP“ M
NPOBEPUTb, HAXOAUTCH JHU CTpPeJKa mpuOOpa Ha Hy/JeBO# OTMETKE
IIKaJbl; €CAM OHA OTOLILIA C 3TOH OTMETKH, ee clefyeT YCTaHOBHUTDH
KOPPeKTODPOM.

BekphiBaTh MPUGOP JHILAM, HE ABJAIOIMUMCA CMELHaNUCTaAMHA MO
2/IEKTPOU3MEPHUTENbHON TEXHHKE, He PeKOMeHAyeTcs.
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Faasa VII

9JEKTPOH3MEPHTEJIBHBIE IPHBOPHI 9JIEKTPO-
MATHUTHON CHCTEMBI

§ 65. HASHAYEHHE IPHBOPOB

[Mpr6opE 3MEKTPOMATHUTHOR CHCTEMBI NPHUMEHSIOTCA AJs U3Me-
‘peHUss CWJBl TOKAa M HanpsXeHHs B NenAxX MNOCTOAHHOTO H Te-
peMeHHOro TOKOB. [pamydpyioTcs npubGopbl Kak Ha MOCTOSIHHBIM,
TaKk M Ha MNepeMeHHbd TOK, NpHUUYeM eCJH 4acToTa NMepeMeHHOro
tToka He npesbimaer 50 Hz, To wkana npu6opa xax AAsf NOCTOAH~
HOTO, TaK W JJsl NepeMeHHOro TOKa OAMHAaKOBa.

OnHako BBHJY HeLOCTATOYHO OJHOPOIHBIX M BBHICOKHX KAUECTHE
)KeJe3a CeplAeYHHKOB TOYHOCTb MPUOOPOB, OTTPALYHPOBAHHEIX LJIsE
0o60MX DOLOB TOKA, OKa3WBaeTCA MOHHXKeHHOH. Bcaencreue srtoro
B Moc/aeJHee BpeMs 3JEKTPOMarHUTHole 0pUOOpPHEI TPaLyHDPYIOTCst
WIH Ha NOCTOSIHHBIA HJK Ha NepeMeHHb! TOK; B 3TOM CJjyuae HaX
uikase npuGopa CTABUTCS COOTBETCTBYIOIlIEe yCJIOBHOe 0603HaueHHe:
poxa Toka. Ho HecMoTps Ha 3TO, MOXXHO BCTPETHTb MHOro mpubo-
pOB, OTrpPaiyHpPOBAHHBEIX Ha INQCTOAHHBIA. MU TNepeMeHHBIH TOKW
C YCJIOBHBIM 0O0O3HauyeHHeM Ha IKaJe =, T. €. NPUTONHBIX A/
HU3MEpeHHsl B Lensax.ob6ouX POAOB TOKA W HamMpsKeHUs. __ -

B Hacrosuiee BpeMA 3/JeKTPOMarHUTHbIE NPHOOPH HM3rOTO-
BJISIIOTCSl NIPEHMYLIECTBEHHO A/ H3MepeHHUsl AeHCTRYIOIINX 3HaAYeHU ik
B lendX nepeMeHHoro Toka ¢ vacrotoit 15—60 Hz m ma mkanax
X CTaBAT YCJOBHOe 0603HAaueHHe 3HAKa MEepeMeHHOro TOKa.

[Tpu6opnl 3TH M3rOTOBJSIIOTCI KaK CTaUHOHapHbe (LIUTOBHE),
TaK ¥ NepeHOCHHE.

§ 66. MIPHHIAL AEACTBAA

IeiicTBue npu6GopoB 3JEKTPOMATHUTHOH CHCTEMbl OCHOBA'i0O Ha
B3aWMOAEHCTBUH MArHUTHOTO MOJS, CO3J1aBaeMOro H3MepsieMbIM-
TOKOM MpDH MPOXOXJEHHH ero no O6MOTKe HemOABHXKHOR pabouefr -
KaTyLIKH, HA MOJBHXHYIO YaCTh TOr'O HJIH HHOTO yCTPOHCTBA, CALMNAH-
HYI0 U3 MATKOrO JKeJe3a M YKpEenJeHHYI Ha
_ OIHOH O<CH C ykasareJsieM (CTpe/KoOil) npu6opa.

CxemaTnyeckoe ycTpoitcTBo npu6opa aJe-
KTPOMArHUTHOM CHCTeMBl TOKa3aHO Ha puc. 82.

HenoaBuxuyio uwacTh mexanuama ammep-
METPOB M BOJbTMETPOB 3/€KTPOMArHUTHOH
CHCTEMBI.COtTaBAsIeT MJOCKast paGouass Ka-
TyWKa A, Ha KOTOPYi0 HAMAaTHIBAeTCH, B 3a-
BHCHMOCTH OT CHJIBI TOKA, IHGO H30JUDOBaH-~
Hast KPaCHOMElHasA NPOBOAOKA HalJeXallero
ceueHuss, ambO KpacCHOMeAHas JeHTa, JAHGO,
HaKOHEeU, BMeCTO KaTyIIKH CTABUTCH LIHHHbIA
KPaCHOMeAHbH BUTOK (B ammepmeTpax Ha

Puc. 82. Cxematnyeckoe

ycTpo#cTBo npubopa anek~
Tok cBeiie 200 A). TPOMAGrHHTHOM CHCTEMBL.
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[Tpu npoxoxaeHuu uaMepsieMoro (MOCTOSHHOTO HJH MepeMeH-
HOro) TOKa no pa6ouefi KaTylike BOKPYT ee BHTKOB CO3aaeTcs
MarHuTHoe (MOCTOSIHHOE MM NepeMeHHOe) MoJe, CHJAOBHE JHHHH
KOTOPOTO CryllleHsl B NJOCKOH IIend, HanpasJeHHOH BAOJb OCH
Katyuky. BHe 3Tol HeMOARMKHON KaTYyIIKH, MepNeHAHKY/JIDHO ee
OCH, YCTAaHaBJHUBAETCA B araTOBLIX MOANATHHKAX OCb NMOIBHKHOMK
yacti £, Ha KOTOPO# SKCUEHTPHYHO YKPenaeH NPOTHB IIENH MJO-
CKkHu#l cepleyHuk B u3 markoro xese3a. [Ipy BO3HHKHOBEHHUH Mar-
HHTHOTO mnOAfA 3TOT CEepPAEYHUK BTACMBAeTCA B LIeAb KaTYIUKH;
CTeneHb BTATHBAHHMA 38BHCHT OT KOJHYECTBA MATHUTHBIX CHJOBBIX
JIHHUH, T. €. OT KOJHYECTBA aMHOEPBUTKOB.

[IpoTHBOmeiiCTBHE BpalleHHIO OCH OKa3bIBaeT CNHpaJbHasg MNpY-
xuHka. Ha ocu ykpennena crpeaka S, nepenBuxeHuHe KOTOPOH 110
mkane npu6opa, COOTBETCTBEHHO FpalyHpOBaHHOM, NO3BOJSET CHHU-
MaTh IMOKa3aHus, T. €. YUTATb H3MepsieMble MPHUOOPOM BeJHUYHHBI
TOKA MM HaNpsKeHHUs.

C oCbl0 NOABHKHOANCHCTEMB! CKPeNneH nopueHb £ BO3LyIHOro
ycnokourens D kosne6aHui NOABHXKHOM 4acTH npubopa.

§ 67. CBOJICTBA M OBJACTH HPHMEHEHHA

[MpuGopsl 371eKTPOMATHUTHOH CHCTEMBI MO CBOeH KOHCTPYKIHH
FBJASAIOTCA HauboJiee MPOCTHIMH, JAELIeBLIMU M HALEXKHLIMU B 3KCMJIO-
atauuu. Baarogaps 3TOMy (OHH HalUI¥ IUHPOKOE NMPHUMEHEHHE Ha
3JIeKTPOCTAHUUAX, PACIPeseHTeIbHLIX NMOACTAHIHUAX, HCIOJIHUTEdb-
HbIX MeXaHu3Mmax, B npubopax ymnpaeJeHus H CXeMmMax- peJfeliHO#
BaHIUTHL. ' .

[MorpemwHOCTb OGHLIYHBIX TEXHUYECKHX 3SJEKTPOMATHUTHBIX MpH-
6opos He npesbimaet 1,5—2°%, ot Hauboubiero noxkasanus. OaHaxo
B CnelHaJbHHIX KOHCTPYKIHAX 3TUX NPUOOPOB MOTPELIHOCTh YMEHb-
wena no 0,3%, B amnepmerpax u 0,5%, B BoabTMerpax. JlocTHr-
HYTBHE yCleXH B YBe/JHUYEHMH TOUHOCTH OOGECNeuyuaIH BO3IMOKHOCTH
npuMeHeHUst MTPUOGOPOB B JaGOPATOPHHIX YCTAHOBKAX.

OcHoBHbIMH (aKTOpPaM¥, BJAHAKIIMME Ha TOYHOCTh MOKa3aHHS
3JIEKTPOMATHUTHBIX NPHUOOPOB, ABAATCA ClepylOLIHe,

[Tpu u3MepeHHHM NMOCTOSHHOTO TOKA MNOTPEINHOCTb BHOCHUTCH OT
rucrepe3uca Matepuana cepreuHuka. OHa CKa3BIBaeTCsd B TOM, YTO
nokasaHus npubGopa MNPH BO3pacTalOLlefl CHJIE TOKA-B KaTyIIKax
U yOniBaiollelt He ONMHAKOBLL. [IpH H3MepeHHWH mepeMeHHOro TOKa
TIOABJASETCA NONOJHUTE/bHAA NMOrPelWHOCTh OT TOKOB Pyko, BO3HH-
KamoWux BOJIM3M MeTAaNJHYECKHX MAaCC, KOTOPHE CO34aI0T MAarHuT-
Hple moJisf, pasMarHUYMBAKILUE CepHeYHHK.

IOnsa yMmeHbllleHHsl NOrPEWIHOCTH OT TucTepe3uca B npubopax
xJaacca 1,0 u 0,5 ana cepaeyHMka NPHMEHAIOT BMeCTO TpaHcdop-
MATOPHOH CTaJHu CnJAaB MepMasnoi, 06aafaI0UINAH HHUTOXKHOA KO3P-
UMTHBHON CcHso#. J{1s yMeHbIUeHHS MOTPeIHOCTH OoT TOKoB Pyko’
YAANAT N0 BO3MOXHOCTH MeTalnddyecKHe Macchl OT KaTyLIKH
M yBeJUYMBAIOT COMpOTHBJAEHHe Lenei Aas Tokos Pyko. das atoit
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LeJH KapKac KaTyIUKHA Pa3pesaercd Tak, 4TOGEI OH HEe MPeaCTaBsl
C060it 3aMKHYTOTO KOHTYpa AJs TOKOB PyKo.

Ha noxasanue 3J1eKTPOMaTHUTHBIX NPHGOPOB BJIHSIET BHEIIHee
MATHHTHOe [oJe, KOTOpOe MOXET HCKa3uTh COOCTBEHHOe mnoJae
karyumkn, [Ipy MOHTaxe NPUGSPOB HA PACTPENRNHTRNbHBIX WMTAX
370 0OCTOATENbCTBO HEOOXONHUMO YUUTHIBATbL H CTPEMUTbCH pac-
o/MaraTh MHUHLI M MPHOOPHl TAK, YTOOH N0OJE, CO34aBaEMVUE TOKAMH,
NPOXOAAUMMH [0 WHHAM, He OblIO MeprneHAUKYIAPHO M0JI0
KaTywky npuGopa, B MPOTHBHOM Caydae MOTPELIHOCTb OT BJHs-
HUs BHewHero noJas OyneT Hauboabluel.

BnusyHe BHEIIHWX MArHUTHBIX mnoJgeil ocaabasercs 6aaromaps
JKeqe3HOMY KOXyXy Wpubopa, KOTOPHIH BHINOJNHAET DPOJb MarHuT-
HOTO 3kKpaHa. X

[TorpewrHoCcTb OT TEMMEPATYPHl OKPYIKAWULEH CPELbl B 31€KTPO-
MarHHTHBIX NpPHOOPIX He HMMeeT MecTa. ¥ BOJbTMETPOB 3Ta .
[IOTPEIIHOCTh ONpeJeaseTcsl COOTHOLUEHHEM CONPOTHBJEHHI MeJ-
HO{l NMpPOBOJOKH KaTyIIKH ¥ MAHTAHHHOBOH NMPOBOJOKH L00aBOYHOTO
conpoTvenus. Eciu Be/quunHa CONPOTHUBJEHUS KATYWKH U n06a-
BOYHOTO COMPOTHBIEHHA NMPUMEPHO OAMUHAKOBH, TO MOrPeUHOCTb
OT TeMmmepatyphl GyAeT cocTaBasaTb okoao 2°/, na 10°C. B BosibT-
meTpax Ha 150 V M Bbime A06aBOYHOE CONPOTHB/AEHHe B 5—7 pa3
Goablle CONMPOTHBAEHHWS KAaTYyLIKH, CJeL0BATENbHO, NMOTPELHOCTh
OT TemuepaTypsl, B 3TOM cJayuyae pocturaer ensa 0,3—Q,47%/,
wa 10° C. ) '

[Tpn nprMeHeHWH 3JEKTPOMAarHUTHOLO BOJbTMETDPA HA lepemeH-
HOM TOKe. MOXeT BO3HHKHYTb TaKXe€ MOTPeIlHOCTh BCJAELCTBHE
U3MEeHeHuss 4acToThl ceTH. [lorpemHoCTh 3Ta 06YyC/A0OBIEHA U3MeHe-
HieM HMHAYKTHBHUTO CONPOTHBJEHHS BOJbTMETPA.

[Ikanbl 31€KTPOMArHUTHLIX NPUOOPOB HepaBHOMEPHH. B 06HiY-
HBIX TeXHHUeCcKkux npubopax YYBCTBHTE/NbHOCTH B HAauaje IIKaJbl
HaWMeHbIlass, B CpPeLHHe IIKaJabl HYBCTBHTENbHOCTb 3HAYHTEJbHO
NOBLIWAETCS M K KOHLY BHOBb nanaer. ATo siBJeHHe 0O0DbACHseTCH
MCKAOUUTEeNbHO GOPMOIl M pPacrnoso¥eHueM CEepAeYHHKOB H3MepH-
TeJbHOTO MeXxaHu3ma. XapakTep ILIKAJBl MOXET ObITh H3MeHeH
‘B LIMPOKHX TINpeAenax, W HOBefwHe npubOPbL NOBHLIMEHHOTO
KJacCa TOYHOCTH MMeIOT T[NpPAKTHYECKH pABHOMEDHYiO  ILIKaJay,
Co6cTeeHHOe mnoTpebJeHde 32JEKTPUYECKO! dHEPrHu mnpudopaMu
HeBe/qlx0: y ammepmerpoB—oT 1 10 9 W, y BoAbTMETPOB — OT 5
no 12 'W. .

OCHOBHWMH [OCTOWHCTBAMH 3JEKTPOMATHHTHHX NPu60pPOB CJae-
AyeT CUHTaTb: 1) NPUTOAHOCTHL O/ HM3MeDEeHHH KaK MOCTOSHHOTO,
TaK ¥ MepPeMEeHHOro TOKa M HamnpsDKeHus, 2) cnoco6GHOCTh Buiaep-
KMBaTb 3HAYUTENbHYIO Neperpy3ky M 3) MpPOCTOTa yCTPOHCTBA,
C/MEeACTBHUEM UYEro fBJSIETCA WX AelleBH3HA.

K HexoctaTkam snexTpoMarHuTHHX NPUGGPOB CJAELyeT OTHECTH:;
1) OTHOCUTE/ bHO GO/bluMe MOTPEIIHOCTH H3MEPeHHs nopsiaka.2 0/,
OT HauGOoJbIUero mnokasaHus, 2) GOJbUIYIO 3aBHCHUMOCTb I[OKa-
3aHMIA -OT MOCTOPOHHWX MArHHTHBIX MoJel, 3) HepaBHOMEDHOCTH
LIKaJbl,
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§ 68. NPEAEILI H3MEPEHRA

BepxHuit npenesa u3vepeHuil y ammnepmMerpoB, OOYC/A0BJAEHHLIA
katyuikodl; coctasiaser 200—300A. LIyHTH Yy 2/JeKTPOMAarHHUTHBIX
aMnmepMeTpoOB He NMPUMEHSIOT, TAK KaK OHH BHOCAT CaAMOHHAYKIMIO
H 3HAYUTE/NbHO YBE/AMYHBAOT COOCTBEHHOEe NOTpebJ/IeHHE - SHEPTUH
npu6opoM, KpoMe TOTO, IUYHTH NPH 3TOM MOJAYyYAIOTCHA CAHLIKOM
FPOMO3AKUMH M JODOTHMH..

Huxuuit npenen m3mepeHudd! y ammnepMeTpoB, .00yCA0B/IEHHBIX
TaKxe KaTyliKo#, coctaBasgeT 6—8mA.

Iast yBennueHus npeaenoB U3MepeHNs 3MeKTPOMarHUTHLIX amnep-
METPOB, BKJIOUAEMBIX B CETb NePeMEeHHOrO TOKa, NPUMEHAKT H3Me-
putenbHble TpaHchopmaTopsl Toka. Cor/nacHo cTaHAapTy ammep-
METDHI, BKJAIOUaeMble depe3 TPAHCPOPMATOPHl TOKA, AOMIKHH HMETH
npenea uaMepenuss B 5A.

Cxema BikJI0OYEHUS aMIepMeTPOB HENOCPEACTBEHHO M uepes
M3MepHuTe bHbI TpaHCGHOPMATODP TOKa nMokasawa Ha puc. 83 u 84.

~
~ .
- . —

wl
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iE Wil

¢ WZ
Puc. 83. Cxema Henocpea- Puc. 84. Cxema Bxalouenus amnep-
CTBEHHOTO BKJIOYEHHS MeTpa Yepes H3MepHTeNbHbIH

aMnepMeTpa B LeMb. TpaHcdopMaTOp TOKa.

BepxHuil npenen usMepeHuii y BOJAbTMETPOB cocraBaser 500—
600V, mmxuuil —3—5V. [Ias ysesuueHus 1pelnesoB H3MepeHUs
®JEKTPOMATHUTHBIX BOJALTMETPOB, BK/IOYAEMBIX B CETb IePEeMEHHOTO
TOKA, MPUMEHAIOT H3MepHTeNbHbe TPAHCHOPMATOPH HaNPIXKEHHUS.

~
[
Puc. 85. Cxema uenocpen- Puc.86. Cxema BK/IOYCHHS BOABT-
CTBEHHOTO  BKJAOUYEHHUSA MeTpa tepe3 u3MepHTensbHHR

BOJbLTMETPA B LeENb, TpancopMaToOp HanpsKeHus.
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CornacHo CTaHgapTy BOJAbTMETPHl, BK/IIOYaeMhe uepe3 Tpaucdop-
MaTOp HampsikeHus, AO/KHB MMETb npenen uamepeuus 100V. _

CxeMa BKJIOYEHHS] BOJbTMETPOB HENOCPEACTBEHHO H Yepe3 uiMe-
pHTeJbHbIH TpaHcHOPMATOP HampsKEHHUs NOKasana Ha puc. 85 u 86.

§ 69. BHEINHEE . BHINOJIHEHHOE

Kopnyc npu6opa A0/KeH NPELOXPaHATb H3MEPHTE/JbHHIA Mexa-
HM3M OT MeXaHMUYeCKMX MOBpeXJeHWH W nomajaHund nelad. B Hexo-
TOPBIX CAyYasix OH JOJIKEH 3aUIATb MEXaHH3M OT MOMafaHHst BOAKL.

Kopnyca crauuoHapHblX (LIWTOBBIX) NPUGOPOB OGBIMHO H3TOTO-
BASIOTCA M3 MeTaa10B (Yalle BCEro u3 xkesesa), 3aLIMIIAOLIUX Mexa-
HU3M OT JAeHCTBHs BHEWHWX MArHUTHHIX moJgei. B nocaepnee Bpems
Koprnyca CTal{OHAapHbLX NPuGOPOB, OCOGEHHO MaJLIX rabapuTos,
H3TOTOBJAIOTCA M3 NMAAaCTMACChI

Ha auuesoit ctopoHe kopnyca npu6opa MMeeTCs mpHcnocobJe-

HHe A/ YCTAHOBKH CTPEJKH Ha Hyab, Takad ycTaHOBKAa 06s3a-
Te/MbHA Teped KaXIbiM H3MepeHHeM, eC/HH CTPeaKa HeBKJIYEHHOTO
npu6opa He HAXOLMTCA HA HyJae wKaabl. TOKOMOABOAALIHE KOHIIbI
MOAKJIOUAIOTCS C 3afHe#i CTOPOHBI npubopa.
" B 3aBHCHMOCTH OT NPEANOJAaraeMoOro MOHTAaXa IIUTOBbIE [PH-
60opHl pa3fensioTCS HAa BHICTynamllMe M yTomJeHHwle. BricTynao-
wHe npubopL YKPenasloTCa Ha IUTE IOKOJeM, yTONamwliie — Kpe-
naTcs B MPOpPe3d LUTa TaK, YTO WIKAJa HX HAXOAMUTCA B OLHOM
yPOBHE C MJOCKOCTbIO ILHTA.

Crpenka npubOpPOB KombeBHAHAS, oOpalieHHass BBepX.

JanHa mwKagsl HOpMaJbHBIX THMOB npubopoB okoao 100 mxm, a
MaJLIX THIOB OKoJo 70 mm.

[TepeHocHble MpUGOPH U3rOTOBAAIOTCSA B UMCTO OTAENAHHBIX Jepe-
BAHHBIX KOPNycCax, MMelolluX Ha BepXHell CTODOHE PYuYKYy AJs mepe-
HOCKH, @ Ha JIMLUEBOH CTOPOHE OTKMAHYIO KpHILUKY C 3alleaKo#.
B nocsniennee Bpems Kopnyca nepeHOCHHX NPHGOPOB Yalle H3rOTO-
BJAAIOTCS M3 NJACTMAacChl.

§ 0. THIBI NPHBOPOB

Tun u pasmepel M3roToBAsseMbIX MPUGOPOB 3JEKTDOMArHUTHOR
CHCTeMHl nmpHBeNeHb! B Tabua. 95.!-

Tab6anua 95
Ton o pasmepn npuGoOpoB 3JIEKTPOMATHHTHON CHCTEMEI
Tun npu6opa HaumeHoBaHue Ilname;g‘ Liokeaa
2H AMnepJ4eTp M BOJBTME1P HOPMANbHLIA . - . . . 185
oM AMnepyeTp M BOABTMETP MAJABLIA « . o . . . . . 159
SHN* . AMnepMeTp neperpy3ouHBIf « « o o 4w 4 4 4 . . 185
3HN/3 AMnepMeTp, 3allMIIEHHLIA OT TOKOB KOPOTKOIO
, 3AMBIKAHHA & 4 . ¢ v o v o v s 6w e e e 185

1 Msrotosnenue npn6opos, OTMEUEHHHIX B Tabx. 95 3Be3AOYKOHR, OblAO npe-
KpaumeHo B 1941 r. ¥ Ao HacTroswero BpeMeHH He BO30GHOBJEHO.
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Ouamerp uokoas

T 1pudopa Haumenosanite M
DHO* BoabTMeTp Hyacso#t . . . . ... .o 185
DHCH AMuepMeTp H, BOALTMETP HOPMaJbHbIH Crme-

UHAABHLIH « o v v v o b v v s e e e e e e e s 185
IBL* AMnepMeTp M BOJbTMETP B3phiBOGe3omacHbiit . . 225
3-12 Amnepmerp mnTOBOH GpLisroHenpounnuaeMni . | 184 % 184 %X 100
3-16 AvnepmeTp wuToBoii 6pb3roHenpounnuaemMstii . | 184 X 184 % 100
2-110 BousbrmeTp mutoBoil 6pb|3r0HenpouuuaeMbm . | 184 % 184 X 100
LRKD*# AmnepMeTp aBTOMOOHABHBIIE . , . e 45
ane AvnepMeTp H BOJbTMETP ncpeuocubm .o« . .| 187 ¢ 187 X 100
IHD Pa3oMETP HOPMAMBUBIE « v v o v & o & & + o 185
Ib® $a30MeTP GOABIOH o v « . 4 4 4 4 e 4 e . . 225
356C CHHXDOHOCKON GOJBIIOH + « 4 » « v o « o & 225

[ITpnMeuanue. [pn 3akase npu6opoB HEOGXOAHMO YKa3blBaTh 1a3BaHIe
(aMNEpMETP HJAH® BOALTMETP) H THM, NpPEAEN H3MEpeHus, cnocob BKIOYEHHA
(HEMOCPENCTBEHHO - HAH YEPE3 H3MEepHTeablibie TpaHchopmaTopr). Jas npubo-
PUB, BKJIOYAEMBIX 4EPE3 H3MEPHTENbHbIC TPAHCHOPMATOPL! TOKA H HAMpSIKEHNUS,
HEOOXOAHMO YKa3biBaTh NEPBHYIIOE W BTOPHYHOE 3HAYCHHE TOKA KJH lanpshie-
Hug. Ecju Tpe@Gyercst 3akasath 31eKTPOMArHNTHEE MPUOOPLI, NPHrONHLIE AAS

113MEpeHNsg TNOCTOSSHHOTO 'lleﬂ

HAH OpH6OpPLI TEPEMEHHOTO TOKA 11a 4acToTy

Bhiwe 60 Hz, neo6xommmo ' cuenaT npeaBapHTeNbHLIH sanpoc 06 ycaoBisix
HZTOTORJEHHA YKA3aHHBIX NPHGOPOB.

§ 71. AMOEPMETPH O BOABTMETPBI THIA 9H

(OcHOBHBIE CBeIeHAA

[Tpudopsl Tuna dH (aneKTPpOMarHuTHLIE, HOPMaJbHbIE, L{HTOBLIE,
TEeXHUYECKHEe) NPUMEHAIOTCST A7 H3VepeHuss CHJIB TOKa M Hanpd-
‘:KeHus B LEeMAX rnepemMeHHOTO Toka ¢ uacroto#t 40—60 Hz. Msro-

Prc. 87. O6uiun sua ammepMeipas tHna IH.
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Puc. 88. FaGaputHbie paaMeps npu6opa rtnna H

%g jt::} AmnepmeTpet 0T 150 o 200 A.

D= 5 mn AmnepveTrpsl 10 50 A M BKJIOUaEMbIe ¢ USMEPHTEABHLIMH TraHCQOp-
L =265 an MaTOLaMH TOKA, a TaK/Ke BOAbTMETpLI.

II) = ',l'g 4’:;;::} AmnepmeTpsl o1 50 no 150 A.

D=

~

ToBAsOTCA -amnepmerpsl U BoabTMeTprl 1o OCT 40108 & no cne-
UMaJbHBIM TEXHHUYECKHM VCIOBHSAM — TPACKOYCTOHUYWBLIE, A MO-
JNBUXHBIX YCTAHOBOK.

[Mpu6opsl, narorosasemsie no OCT, BKJI0YAIOTCH B I@Nlb HOMC-
CPEeNCTBEHHO # 4epe3 M3MepHTe/NbHbe TPAaHCHOPMATOPHI TOKJ H Ha-
npsikeHdad. MarotoBasemule ke M0 CNeudalbHbBIM TeXHHYECKHUM Y CI0-
BHSM BKJ/IOUYAIOTCH B-lefb TOJbKO HEnocpeaCTBEHHO.

[Morpewinocts npubopos He npesbiwaer 2%/, OT HOMHHAALHOTO
3HAYEHHS LIKaABI.

Bepxnue npesennt H3mepeHuii aMnepMeTPOB HENOCPEACTBEHHOTO
BKJAIOYeHUs He npesuimaioT 200 A, a BKJIIOYaEMBIX uepe3 H3.epli-
TesabHble TpaHchopmatope Toka — 10000 A.

Bepxaue npenens uaMepeHus BOJbLTMETPOB HENOCPEACTBEHHOrO
BKJIOYeHYn He npespmanT 600V, a BkalOYaeMbHIX uYepe3 H3MepH-
TeJbHBIE TPaHC(hopMATOPHl HanpsmxcHus — 42000 V.

[IpuGopbl 13roTOBAAIOTCS B 3aKPLITHIX BBICIYNAWOUIHX KPYrabiX
KOpnycax, oxpauleHHbX B. uepHbii 1uBeT. CTpesKa KoNnbeBHaHas,
obpauienHasa KoHuUcoM BBepX. Jauna. wkaasl okonao 100 as. Ha au-

ueBofi cropone npudopa umeercs npucrnocobaeHne Aas yCTaHOBKH
CTPEJKH Ha HY/b LIKAJh.

165



Tokosenywue NPOBOAHUKH MOAKMIOYAIOTCS C 3afHEH CTOPOHMB

npubopa.

O6wuit Ban mpu6opos moxasaH Ha puc. 87, a ra6apuTHbe pas-
mepbl —Ha pHc. 88.

Hpenean n3mepenmii

Mpenensl usMepenuit npu6opos tuna SH mokasanul B Tabu. 96,

97, 98 u 99.

Ta6bauua 96
AmvoepMerTphl TADA IH (X4 HemoCPeACTBeHHOr0 BRJIMICHNA)

Llewa 3a eanHuuy, pyé.
u’gipeepneeu"m ewa pesenus Bec, 2

A A ' M0 OCT  |reamiuecium yenonmmm
0—2,5 0,1 1,3 40 He wuaroroeasiorca
0—5 0,2 1,3 40 To we
0—10 0,5 1,4 40 65
0—20 1 1,4 40 65
0—30 1 1,6 40 He marorvosasiorca
0 —50 2 1,7 40 To xe
0—76 2 1,8 . 40 65
0— 100 S 1,8 40 65
0— 150 ) 2,0 40 65
0 — 200 ) 2,1 40 He unsrorosasiores

Amuepyerpsr Tona IH
(XI18 BRIIOYEHHA 4epe3 H3MepHTeIbHEIE TPAHCHOPMATOPHI TOEA)

Ta6bauma 97

. INepBuyHag 0 lNepsuyHag
n?n?:g:::n Uesa n:neﬂnn T;::llfq:oopl(:a- Hsnli)ee:«ee::;ln Lena ?nemm TSa:lfq:o%lﬁa-
A TOpR A TOpa

A A

0—7,6 0,5 7,5 0— 600 20 600
0—10 0,5 10 0— 760 20 750
0—15 1 - 15 0— 1000 50 1000
0—20 1 .20 0— 1500 50 1 500
0—30 1 30 0— 2000 50 2000
0—40 1 40 0— 3000 100 3000
0—50 2 50 0— 4000 200 4000
0—76 2 75 0— 5000 200 5000
0— 100 ) 100 0— 6000 200 6 000
0— 150 5 150 0— 7600 200 7590
0—200 5 200 0 — 10000 500 10 000
0— 300 10 300

0 —400 20 400

0— 500 20 500

Mpumenanue.
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. Ta6anua 98
Roapraerpsr Tnna W (Za0 HEMOCPETCTBERKOr0 BEATOUECHTA)

Lena sa enuuiany, pye6.

[penenst LleHa nesierus \
G I e R o
0—15 1 1,4 43 He usrortosaserca
0—>50 2 1,4 43 To xe
0—150 5 14 43 »
0—250 10 14 43 68
0—459 10 1,4 43 68
0 — 600 10 1,4 43 He narorosasercs

Ta6anua 99

BoasryMerpsr Tuma M

(AAA BRINUYCHHA Yepe3 H3MepPHTEJLHile TPAaHCHOPVaTODPBI
HAIPAIKEHNA)

Hanpsxenne Tpavchopmatopa
[3: EXI5 Lewa sa
ugn?eéemm Lexa vneum{ ' v B,‘?; e;u;,}-;é{ly
NepBHYHOe | BTOPUYHOE
- 0— 3600 100 3000 100 1,4 43
0 — 7200 200 6 000 100 1,4 43
0—12000 500 10 000 100 1,4 43
0—18 000 500 15000 100 1,4 43
0 —42 000 1000 35000 100 1,4 43

§ 2. AMIEPMETPBI H BOJBTMETPHI THIOA 9M
OcHOBHE® CBEIEeHAL

[TpuGopsl THnma DM (37€KTPOMArHUTHbLIE, MaJible, IHTOBLIE, TEX-
HHYECKHe) NPUMERSIOTCA AN M3MEPEHHA CHJIbl TOKA H Hanps HKEeHHS
B LlendX NePeMeHHOro Toka ¢ yactotoit 40—60 Hz.

Hsrotosasiorcs amnepmerpsl U BoabTmeTpsl 1o OCT 40108 u
MO CrenuasbHbiM TeXHUYECKUM YCJIOBUSM — TPSACKOYCTOHUHBLIE, A4
TI0JIBUKHBIX - Y CTAHOBOK. :

Amvnepmetpnl, usroroBasemsle no OCT, BKIOUAIOTCS B IeMb He-
MOCPEACTBEHHO M 4Yepe3 H3MepuTe/NbHble TpaHCHOpPMATOPL TOKaA.
BoabTMeTpLl M3rOTOBARAIOTCSA TaKXKe AASI HENOCPEACTBEHHOTrO BKJIO-
YEeHHs] 1 uepe3 W3MepUTeJbHble TPAHCHOPMATOPHl HATIPSIKEHHUS.

AMnepMeTpsl M BOJLTMETPH, M3rOTOBASEMble MO ClelHabHEIM
TeXHUUECKUM YCJIOBHAM, BKJIOUYAIOTCA B lENb TOJABKO Hemocpen-
CTBEHHO.

[lorpemsocts npu6opoB He mpeBhimaer 2°/, OT HOMHHAJbHOTO
3HAYCHUS IIKAbL ’

Bepxnue npenessi M3MepeHMH aMIepMeTPOB HENMOCPEACTBEHHOTO
BKJ/IIOWEHNS He MPEeBLWAIT 75 A, a BKIIOYaEMBIX Yepe3 U3MEePHTENb-
Hble TpaHchopmaTopsl Toka — 10000 A.
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Puc. 89. O6mnit Bua BOJBTMETPA Thna IM.

~ 19 =

73

Puc. 90. TabapuTHbie pasmepbl mprbopa Tuna M.

D= 5 Mn\( AnMpiepveTpnl 10 50 A M BKJIOUAEMbIE Yepe3 M3MEpPUTE.IbKble TpoHC-
L=65 mm{ opmMaTOPLI 10Xa, a TaK}Ke BCe BONBLTMETDhHL

=104
12:;5-»::} Avnepmetpur oT 50 10.100 A.



Bepxuue npeaesisl H3MepeHds BOJbTMETPOB HEMNOCPEACTBEHHOID
BKJIOYEHUS He npesbimwaoT 250V, a BKIIOYAEMBIX Yepe3 H3MepH-
TeabHble TpaHchopmaTophl Hanpsxedns — 42000V.

[Mpu6opsl U3roTOBAAIOTCSA B 3aKPEITLIX BRICTYMAIOWHKX KOPMOYLaX,
okpaweHsblx B UepHblii user. CTpenka KOnbesuaHas, oOpallenHas
koHioM BBepX. JauHa mkanwel okono 70 iu. Ha auileBod cTopose
-npu6opa nmeeTcs npucnocobaenne A yCTAHOBKH CTPEAKH HA HYJAb
wKaJbl. : 5

TokOBeAyLIHe NMPOBOJHMKH I[OAKAIOYAOTCA C 331HEH CTOPOHBI
npudopa. OGuwuit BUL npubOPOB NoKasaH Ha puc. 89, a rabapuTHbe
pasmepn Ha puc. 90.

Ipepeast m3mepenrui

[penenst usvepenu#t npubopos tina IM nokasans B Ta6.s1. 100,
101 n 102.

Ta6anna 100
'Amue]me'rpm Tina M

. LL;Ha 3a eauHnRy, pyé.
ITpenenst Llena Bec
,3Mepentis | AedeHis . !
o A l A K no OCT IeXT-l(;qcenci(L;l:::n;?;‘ov:j uam
| - |
0—1 0,05 (- 06 35 60
0—2,5 6,1 0,11 35 He wm3rorosascres
0—50 0,2 0,11 .35 60
5—10 0,6 0,11 30 60 -
0—20 1,0 0,6 35 60
0—30 1,0 0,7 35 He narotosasercs
0—50 2,0 0,7 35 61
0—76 2,0 0,7 HE H3roro- R 60
L .oBaseTCs

Mpumeuvanne. B tabanue AaHul npefensl H3MEPEHWss amnep-
METPOB, BKJIOUAEMbiX HENOCPENCTBEHHO. /[asi aMmepmeipoB, npenHa-
3HGUEHIIDIX AN BKJMYEHHS 4Yepe3 H3MEpHTeJAbHule TPaHCEOoPMaTOpH
TOKd, NPEAedbl 113MEPEHHs Te xe, 4TO M Aas amnepMeTpos THma DH

(Tabr. 97).
Ta6awuga 101
Boasrverpnr tnma M
(XA5 HEMOCPEACTBEHHOTO BRIIOUEHIIs)
N Uena 3a eannuuy, pyo.
INpejeib Lleua Bee
uame‘eemm ne..%nua s 20 OCT | mo c?iﬁi"“g'»‘c’;(’,'ﬁ‘.,;imm‘
0—15 0,5 0,6 40 65
Q— 50 2,0 0,6 40 65
0—150 - 5,0 0,6 40 65
0 — 250 10,0 0,6 40 65
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Ta6amnua 102
BoasTwerpn ThAma M
(A1 BEIIOUEHNS depe3 NM3MEPHTEIbHbIe TPAFCHOPMATODHI HANPAZKEHUR)

Nperenst vsMe- Liena nenenus Hanpskenue T\[./)aHCdJOpMJTOpa Bec Lena 3a
peHus . eanHuny
v \% ] I K2 py6.
nepi-1uHoe BTCpiuHOC
0—3600 100 3000 100 0,6 40
0— 7200 200 6 000 100 0,6 40
0 — 12000 500 10 000 100 0,6 40
0— 18000 500 . 15000 100 0,6 40
0 — 42000 1000 35000 100 0,6 40

§ 3. AMOEPMETPBI THOA 3HI
OcHoBHLI® cnegenAd

Amnepmetpun tinna DHII (anekTpoMarsHuTHLE, HOPMaJbHbE, Me-
PerpysouHble, LIUTOBHE, TexHuueckre) wuaroroBasiotcas no OCT
40108 u npuMeHAOTCST NS U3MEPEeHUsT CHJBl TOKa B UENsix mnepe-
MeHHOTo Toka ¢ uactotoii 40—60Hz. Onu mnpeacraBasioT co6Oi
BUIOM3MEHEHHE O3bIKHOBEHHOrO HOPMAJbHOTO AMIIEPMETPA 3JMEKTPO-
MAarHUTHOH CHCTeMbl C AuaMeTpoM LoKOJasA 185 mau u ymosaeTBo-
pAIOT BCeM TPeOOBAHUAM, NPelbABAAEMbIM K IIHUTOBBIM 3/€KTPOM3-
MEepHUTeJbHBIM TTpUdopam.

OcHoBHOIl 0COGEHHOCTbIO 3TOro npHbopa sABASETCS TO, UTO
KOHCTPYKUUS H3MePHTEJNbHOrO MexaHH3Ma BHIOJHEHA C AByMsl He-
TOABU/KHLIMU CepoeYHHKaMd O0CO60H (POPMBI, PACIONOXKEHHLIMH TAK,

4TO OAMH M3 HHUX CO31aer
BPALAIONIU{ MOMEHT, a4 ApY-
rofi— npoTHBOAEIiCTBYOIIHH
MoMeHT. [Ipu HOMHHanbHOM
TOKE NepBhlil cepaeuHnk 6JH-
30K K HACBIWEHHIO, a BTOPOH
C1ad0 HaMarHuyeH.

[Tpubop BLInep:xUBaET Ne-
perpysky B TeyeHde OJHOM
cekyHAbl 40-KpaTHBHIM TOKOM.
Taxoit npubop, ecTecTBeHHO,
He GOUTCS KOPOTKCTO 3aMBI-
KaHHA TOJAbKO B OTHOLUEHHH
CBOE# MexaHuueckoit npou-
1ocTH. B TepMuyeckon oTHO-
IIEHHH OH OT KOPOTKOFO 3a-
MBbIKAHUA He 3aLlULIeH, H Ka-
TYWKA €ro nmpu CUJABHOM ne-

Puc 91. O6writ rRun amsepuerpa Perpy3o4yHomM TOKe MOXeT
tuma SHII. HATpeTbCA  BHILIE  HOPMBL.
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Puc. 92. Tabaputhtie pasMepnt nprbopa tuna DHIL

Takum 06pasoM meperpysouHbiil ammepMeTp He MONKeT 3aMEHHThb
co6oit ammepmeTp, 3alUMUIEHHbI OT TOKOB KOPOTKOrO 3aMbIKaHHA.
Amnepmerpu tuna JHII BrkawuaTCT B LeNb HEMNOCPEACTBEHHO
M 4epe3 H3MepHTe/JbHble TPAHCHOPMATOPH TOKA.
Oo6wuit Bux npubopa moKasaH HA DHUC. 91 a rabapuTHHe pas-
Mephl Ha pnc 92.

Ipepean msmepeHnd

IMpenentt uamepenns amnepmerpos tuna IDHII nokasansl B Ta-
6auue 103.
- Ta6anua 103

Avmepuerpu Tuna JHI

Pa6ouas uscTh Llena penenns Teperpysousas Bec Llena 3a
IIK4JIBL Ydlab WKAAB e.nHuny
A A A K2 pye6.
0—5 0,2 156 1,3 55
0—10 0,5 30 1,4 55
0—20 1,0 50 1,4 55
0—30 1,0 100 1,6 55
0 —50 1,0 150 1,7 55
0—75 2,0 200 1,8 60
0—100 5,0 300 1,8 60

flpuMmeuanne. Brabavie nauw npesensl W3MEpeHus Aas ammuep-
METPOB, BKJIIOYAEMbLIX HEMOCpelACTseHHN. AwnepMembl, npeiHa3HayeH-
Hble 1JA BKJIOYCHHS uYepe3 HM3MepuTelbHbie TPaHCHOPMATOPHl TOKa,
H3roTOBJAAIOTCSA C TEMH Xe NpenesaMy H3MECPEHus, KOTOpble YKa3aHbi
B Taba. 97 Ans amnepmerpos Tuma dH )
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§ 74. AMUOEPMETPHI THUA 3HI/3
Hasnavenne npudopa

Avnepmerpel THna JHI1/3 (3/1eKTpOMarHuTHbE, HOPMAJ/bHHE,
3allUILeHHBle OT TOKOB KOPOTKOrO 3aMBIKAHMA) YCTAHABJNBAIOTCH
Ha JMHASX NEPEMEHHOro TOKA, TAe BO3MOXKHB MOLIHBE KOPOTKHE

3aMbIKaHUS, U HPHUMEHSIOTCS Aad HSJ\IEDQHHR CHJIBl TOKa € 4acTo-
TOH 40—60 Hz.

Puc. 93. O6muii sui amnepverpa tvna DHIT/3,

Hpuanau jeicrBug

AmmiepMeTp, 3alUWLIEHHBIA OT MOLHLIX TOKOB KOPOTKOIO 3aMbl-
KaHus, NpeNCTaBaser co6oit 0cobyl pa3HOBUAHOCTL NPiH6OpOB
5/MEKTPOMATHHTHOM CHCTEMBLI C NJOCKOH KaTylLKOH.

3amuTa MeXaHH3Ma TAKOTO aMNePMeTPa OT TOKOB KOPOTKOTO
3aMBIKAHM OCYLIECTB/AEHA NPHCOEAUHEHHEM -CNeluHaibHOTO (MHAHU-
BHAYaNbHOrO AJsi KaXJOro aMnepMerpa) 3aiiHTHOro TpaHcpopMa-
TOpa TOKa C 60AbLWIMM HACHIUIEHHEM, ¢ KO3(DHIHEHTOM TpaHIPOp-
mauuu 5/5A. I'papyupyercs amnepMeTp CO CBOUM CNEUHAAbHBIM
TpauchopMaTopoM Ha mpefenbl U3MEpPeHus A0 S5A # BK/AOUYEETCSH
B Uenb HenocpeACTBeHHO. B Tex cayuyasax, xoraa cunail Ttoka npe-
BHIIIAET npeies H3MepeHHd, T. e. Ooablie SA, aMmepMerp BKJIO-
yaeTcd B uUenb (CO CBOMM 3aLMTHLM TPAHCPOPMATCPOM) yepes
HOPMaJabHbll M3MepUTENbHbLIH TpaHcHOPMaTOD TGKA C JAOOEM Tpe-
Oylouiumcst kosuufentoM TpaHchopMaLnH.

O6MoTka 3auiMIHOrO TpauchopMaTopa HarpesaeTcs He OoJblue
200°C nocne aByx TtoaykoB 50-KpaTHOro TOka (NPOAOIKHTEb-
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HOCTHI0 B 2,5 CeK. KawAblil H C IBYXMHHYTHBIM MPOMEKYTKOM MEXAY
HUMH), ,

Tawum o6pasou amnepmerp tuna IHII/3 ocraerca wnenospe-
JKIEHHBIM MPH TMPOXOKIEHHH uepes lenb, B KOTOPYIO OH BKJIOUEH,
toka cusoil B 250 A. AHAJOTHYHO OH OCTaeTCAd HEMOBPEXKAEHHEBIM,
6yayud BKAHOYEH Yepe3 M3MepHTENbHbIH TpaHCHopmaTop, no BTO-
pHUHO{1 OO6MOTKe KOTOPOro npo#iaer TOK S0-KPaTHOH BeJMUYHMHbI
(250 A). M3 BLIl€ONHCAaHHOrO BHIHO, 4TO aMmepMeTpsl Tuna JHIT/3
IIPUMEHAIOTCH TOJbKO B IenaX NepeMeHHOro TOKa.

Axsnepverps THna IHII/3, npeanassaueHHbie AJa Henocpen-
CTBEHHOTrO BK/IIOYEHHUs, UMeIOT npefens uaMepenus 0-—5 A; uena 1e-
nenust 0,2 A; Bec 4,5 x2; uena 3a enununy 70 pyo6.

AvnepMmeTpsl, NpenHa3HAUYEHHbIE L5l BKJIOYEHHs depe3 H3MepH-
Te/bHbIe TPaHCHOPMATOPH TOKA, H3TOTOBJ/AIOTCA HA Te Xe NPeLebl
H3MepeHus, KOTOphle YKa3aHwl B Taba. 97 s amnepmerpos Tuna JH.

BHemrree BEINOJHEHHE

Amnepmerpsl Tuna JHII/3 usrortosasiorcs B Kopmycax npubo-
pos tuna dH, T. e. ¢ auamerpoM uokoas 185 mm u npyrumu raba-
PUTHBIMH pa3MepamMH, COOTBETCTBYIOIIHUMH ammnepmeTpy Tuna H.

C 3angHeit CTOPOHB KOpPMyGa MMeeTCs HAaAMUCL: ,33UlMLIeH TPaHC-
dopmatopou®. 3amuTHbIHA TpaHCHOPMATOP NPUAAETCH K aMNepMeTpy
¥ KOHCTPYKTHBHO BHIIOJNHeH oTHnenbHO. OH HMeeT YeThipe BLIBOA-
HBIX 32)KHMa, W3 KOTOPHIX ABa BepXHUe, MMelollHe HAaANHCb ,NpH-
60p“, coeauHAOTCA C 3aKMMaMH aMmnepmeTpa (MPOBOAHUKH npu/a-
ralTCs), ABa e HHXKHHE, OTMEUEHHble HAAMHCbIO ,JMHHHUA®, COeIH-
HAIOTCS, Kak OOBIKHOBEHHBIE aMNepMeTphl, ¢ AuHHed (unux C H3Me-
pureabauIM Tpanchopmatopom Ttoka). O6wuit Bun npubopa mnoka-
3aH Ha puc. 93, a rab6apuTHble pasmMepbl U CMOCOG YCTAHOBKH MpHU-

6opa L; TpaHcopmaTopa Ha pacrmpeleNuTeNbHOM MIMTE yKasaHbl HA .
puc. 94, .
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Puc. 91, Tabapuruuie pasvepn u cr;ocoé KpenjeHHa avnepMerpa
tuna SHI/3 smecte ¢ Tp'auclpopmawopom. pueTp
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Kak BuIHO W3 pHCYHKOB, TpawchopmMaTOp KDenurtcs K pacmpe-
JeNHTeNbHOMY ILIUTY TeMH ke 6O/NTaMH, KOTOpble KPensT ammep-
MeTp, AJAs uyero B TpaHcopmaTope HMEIQTCS OTBEPCTHSA, COBHajaa-
Iole ¢ OTBEPCTUAMH amnepmerpa.

§ 75. BOJBTMETP THIOA 3HO
Hasnauerane mnpnéopa

Boastmerper THna 9HO (anexTpomarHuTHIE, HOPMAJIbHEIE, HYe-
Bble) MPUMEHAIOTCA A YKA3aHHA OTCYTCTBUA HANDSIKEHHS MEXIy
UensAMd 3MeKTPUYECKHX MALIMH NPH BKJAIOYEHHH HX Ha mNapaJjelb-
Hy10o pa6oty. OHH npenHa3HavalTCs A4 BKJIOYEHHS B LeNH C Ha- -
npsxeHdem 127 u 220 V.,

Puc. 95. O6mu#t BuA BoAbTMerpa THna DHO.

Ilna ueneét 127 V npukaaasiBaetcs JaMnopoe 106aBOYHOe conpo-
THBJIEHHE C JaMmno# HaxaiauBaHus 60 waum 75W na 220 V.-Ilna nenu
220V npuk/aafbiBalOTCAd JBa OTAEAbHBIX JAMNOBHIX 106aBOYHHX CO-
NPOTUBJAEHUA C ABYMs JaMIaMH HakaauBaHHs 60 uau 75 W.

Ipaanan peficTBaa

Hyxaeso#t Boabtmerp THna DHO npeacrasaser co6o#t 06biKHO-
BEHHbI# BOJIbTMETD 3JCKTPOMATHHTHOM CHCTEMBl, Y KOTOPOro B Ka-
yecTBe A06aBOYHOr0 COMPOTHUBJAEHHS MOC/EJOBATEAbHO C €r0 H3Me-
puTe/JeM BKJAKYaeTCs JaMiia HaKaMHBAaHHA C METANAMYEeCKOH HUTBLIO
(BMECTO MaHraHMHOBOH NPOBOJIOKH).

3ameHa MaHraHWHOBOTO JA00aBOYHOrO CONPOTHBJEHHA JAMIOH
HaKaNuBaHHA CKa3blBaeTCd B 3HAYHTEJbHOM [epepacnpene/eHuu
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YyBCTBHTEJbHOCTH MO JJMWHE IIKaJbl U3Meputeas. B nauane wkanm
BOALTMETP Gosiee 4yBCTBHTEJEH, YeM B KOHLE IKaJkl. JTO 06bsac-
HIETCA TEM, YTO CONDOTHBJEHHE HHTH HAKalMBaHHA JaMNbl, HMEIO-
Hiee B XOJOLHOM COCTOsHHH oKono 44L, npn Harpese BO3pacraer,
AOXOAs1 NMPU HOPMA/JbHOM CBeYeHHH Haxana no 700 L.

YKasaHHOe MepeMelleHye yCHACHHO! UyBCTBUTENbHOCTH K Hauagy
niKajel, T. € B PadOH HAaOJIOACHHS BEAUUUH HaNPsIKEHHA, OMU3KUX
K HyJI0, JeJaeT Takod BOJbTMETP HauboJee MOAXOAAIHM npu6o-
pOM AJs TOro, 4TO6bl C AOCTATOYHOH TOYHOCTbIO YJaBAHBATb Hak-
JAeXAUH# MOMEHT AJ5 BKAOYEHUS OTAEJNbHbIX T€HepaToOPOB B FPynmy
pa6GoTaloUUX Napassie]bHo.

Baeumnee ogopmaeHne

O6wuil BUA HYJAeBOTO BOJbTMETPA 110Ka3aH HAa pHC. 95.

MexaHd3M H3MepUTeNd HYJAEBOro BOJLTMETPA 3aKJ/IOYEeH B KOD-
nyc oOGHIKHOBEHHOro BOJbTMeTpa Tuma SH ¢ auamverpoM uLokOAs,
. 185 mm (cm. puc. 88), a BKJAOUAeMas NOCAAOBATENbLHO C HUM JaMina
HaKaJaMBaHUs MOMELLAEeTCS B KOXYX, rabapUTHHEE pPa3Mepul KOTOPOra
noxkasaHel Ha puc. 96. :

TexHuYeckne XapaKTepHCTHKH

Hynesble BObTMETPH, NpeacTaBAss cO60i BULOU3MEHEHHE O6bIK--
HOBEHHOTO 3JIEKTPOMArHUTHOrO BOJBTMETDA, YJAOBJACTBOPAIOT Tpe-
60BaHUAM, NPEADBABAAEMBIM K LIUTOBBLIM 3]€KTPOMATHHUTHBIM MPH-
6opawm, usrotosasgemsiM no OCT 40108. CnenudrueckumM AJst BOMbT-
Mmetpos tuna DHO sBasercs cieaywoiee: A

1. Kopnyc npubopa BnosHe npegoxpaHseT MeXaHW3M H3MepH-
TeNs OT HEMOCPEeACTBEHHBIX MeXaHH4YeCkuX BoOsaelcTBuil. Koxyx.
OTIeJbHOr0 A00aBOYHOro CONPOTHBJEHHUS 3aIUILAET JAMIY* OT
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MEXaHMYeCKUX MOBpeXAeHuH H naeT CBOGOAHBLI AOCTYNm BO3Ayxa
JUIs 0TBOJA Tenaa.

2. Haua/no wWKa/nbl HaxXOAMTCA CJAeBa M JIEXKHMT HA OJHOH TOpHU-
3QHTANbHOU JUHHUKU C ee KOHILOM.

3. CTpem\a KOMNbeBHAHAS, NEPEKPHIBAIOILAST CBOHM KOHLUOM OT
1/, 10 ?/; ANMHBL KOPOTKMX OTMETOK IIKaJbl. .

4, BoanMeTp yMeeT npucnocobaeHne A/ YCTAHOBKH CTPEJKH
Ha HYJb.

5.- Bpemsa ycnokoenus He 6oJaee 5 cek.

6. M3oasuna TOKOBEAYWHUX YACTeHl OT KOPNyCa BLIAEPKUBAET
dcneiTaTenbHoe HanpspkeHue 2000V nepemeHHOro. TOoka 4acro-
Toit 50 Hz B Tedenne 1 MuH.; 3TO e HCHbITAHME BBIIEDKHBAET U
J06aBoyHOe CONpOTHUBJ/EHHE.

7. HyBCcTBUTEILHOCTL NpPHOGOpPAa y HyJeBOH TOYKH TaKOBa, 4TO
NpH BKJAIGUEHWH Ha HanpsixkeHue, paBHoe 1°/; HOMHHAIBHOTO, CTPEJKa
laeT 3aMeTHOEe CMelueHHe C HyJ/eBOW uYepTH.

[Tpu sakasze npi6opoB HeQ6XOAMMO YKa3aThk: HA3BAHHE M THII,
Ha Kakoe HanpskeHue OyneT BKJ/OYATbCA BOJBTMETP, YEPe3 KAKOMH
HU3MEPHUTENbHbII TPAHCPOPMATOP HANIPSIKEHHs Oy AeT BKJ/IOYEH B Li€Nb
3aKa3blBaeMbli BOJIbTMETD; HanpuMmep: HYJAeBOH BOJRTMETpP THIMA
IHO na 127V wuau Hy/€BOH: BONLTMETD THNA 9HO, Bk/104aeMblit
uepes usMepHTeabHLIl TpaHncdopmaTop (ykasaThb neanque Hanps-
KeHHue).

BoabTmerp aast wenu 127V umeer Bec 3,0 K2, CTOMMOCTb TpH-
6opa 57 py6., BoabTMeTp AAA uenu 220V BecuT 3,2 K2 ¥ CTOUT
75 pyo

§ 6. _U[l[EP)[ETPBI I BOJABTMETPLI THIA 9HC

OcHOBHBIC CBeICHRN

[puGopet Tuna DHC (s/exkTpoMArHHUTHBEIE, HOPMAaJbHbIE, Chne-
LHaJbHbIE) IPUMEHSIOTCS [JI H3MEePEeHHUS CHUJbl TOKa M HalpsKeHHs
B ilensiX nepemMeHHoro Toka c yacrortoit 40—60 Hz u npeanasnauens
AAS YCTAHOBKH Ha 1<opa6mn BM®.

Mo npuHuuny AeHCTBHA 3TH NPHGOPHl He OTAMYAIOTCA OT WHTO-
BBIX HOPDMAJbHLIX NPHOOPOB 3NEKTPOMATHUTHON CHCTEMBl H yHO-
BAETBOPSAIOT BCEM TEXHHYECKMM TPeGOBaHUAM, TNpeLbABASEMEIM
k nocaegiuM. OCHOBHO# 0¢06@HHOCTbIO NaHHBLIX TPUOOPOB sABAAETCA
TO, 4TO KOPUYCa HX OpPHI3TOHENPOHHIaeMble H CaMH NpPUOOpHI
JOMKHB HageXHo paboTaTb NPH U3MEHEHHH Temnepa'rypm B rpe-
aenax ot —25° 10+60°C u BaaxnocTH 100 95%£5Y,.

[TorpewnocTs npu6opos He mpesblmaer =2°%, oT BerHero
npeaesa M3MEpeHud.

AMnmepMeTpsl W BOJBLTMETPBI BKJAIOYAIOTCA B LEeMb Hemocpen-
CTBEHHO M yepe3 H3MepUTe bHble TPaHCHOPMATOPH TOKA M Hanps-
MWEHUS..

[Mpenehsl uamepenuss npu6opoB, nNpelHA3HAYEHHbIX AN Heno-
CpPeACTBEHHOTO BKJOYeHUs, He Boime S50A n 250 V.

17%



Puc. 97. O6wu# Bua BoabTMerpa THma DHC.
F-— 83,5—

T

g
f— 90 — -

Puc. 98. F'a6aputHbie pasmepsl npubopa tHna IHC.

[Mpu6opw, mnpenHasHAYeHHbIE I/ BKAIOYEHHS UYepe3 H3MepH-
TeqbHBIe TPaHCHOPMATOPH, MOTYT MOHTHPOBATLCH C JIOOBIMU H3Me-
pHTeJbHbBIMH TPaHCHOpPMATOPAMH, €CH KO3DHULHUEHT TPaHCPOPMALIHH
COOTBETCTBYeT 3HAUEHHIO, YKAa3aHHOMY Ha mkanae npubopa.

Crpenka npubopa KonmbeBHAHasd, OOpalleHHas KOHLOM BBepX.
Ha auueBoit cropoHe mpubopa HMeeTCs npucnocobaeHUe Anas ycra-
HOBKHM CTPEJKH Ha HyJ/b LIKaJabl

O6wuii BuA npubGOPOB MOKa3aH Ha pHC. 97, a rabapuTHbie pas-
MepHl Ha puc. 98. '
Ilpegean m3MepeHHS

[Mpenens H3MepeHHss amMmepMeTpoB K BoabTMeTpoB THma DHC
C HenOCPEeACTBEHHHIM BKJIOYeHHEeM MoKasaHbl B Taba. 104.
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IMpenensl n3smepeHus amMnepMeTpoB K BOJAbTMETPOB, NpeJHAa3Ha-
4eHHbLIX A/ BKJAOYEHUS 4Yepe3 H3MepUTeNbHble TPaHCHOPMATOPLI
TOKAa W HaNpsiXKeHWs, aHAJOTWYHbl yKa3aHHHIM B TabJa. 97 u 99 anas

Ta6anua 104

AvuepvMeTpnl H BoAbTMETPHI THOa IHC

[ipeuenst

eHa feneHus
u3MepeHus Hes RA
A

Tpenenst

Ilena xedewust
u3MepeHns v
\%

AMnepmerTpul

0— 5 0
0—10 0
0—20 1
1
2

y
i)
’
U

0—30
0—50

ocoouiN

y

BoasTMeTpH

0— &0 2
0—150 5
0—250 10

aMmepMeTpoB M BOJbTMETPOB THma JH.
Bec npubopa 3,4 xe; uena 3a enunuily 300 pyo6.

[MpuGopw THna BB (3;1ekTpoMarHuTHEIE, B3pbIBOGE30OMACHBIE)
NPUMEHSIOTCA A H3MeDeHHs CHabl TOKA M HaNpsAkeHud B lendx
nepemMeHHoro toka c uyacrortoit 40—60Hz u npennasnauvaioTcs A1s

§ 77. AMOEPMEIPHL U BOJIBTMETPHI THITA JBB

OcHOBHEIE CBeJIeHUA

3JIEKTPOYCTAHOBOK B LIaxTax.

178
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Puc. 100. Ta6aputHble pa3mepsl npuGopa tvna IBB.

StH N1puGOpPE NPeICTaBATIOT €060l Pa3HOBUAHOCTb OGHIKHO-
BeHHBLIX HOPMaJbHHIX MPUOGOPOB 3NEKTPOMATHUTHOH CHCTEMBI U YO~
BJETBOPAIOT BCeM TPeGOBAHHAM, TpPEABLABAAEMBIM K IIATOBBIM
3MEKTPOMATHUTHBIM NIpUGOpaM.

OcHoBHO# ocoBerHocTbio npuGopos tuna IBb asaserca 1o, uTo
KOPUyC MX BbLIIONHAETCS YyTryHHbIM (/MMTHIM), 3aKpPBITOrO THNA,
OKpALUEHHBIM B YeDHBIA LBET.

Amnepmerpsl M BOJLTMETPbl BKJ/IOYAIOTCA B Lenb Hemocpea-
CTBEHHO H 4Yepe3 H3MepHUTeabHble TpaHchopmaTophl. Tokoseaymue
MPOBOAHHKH NOJAKMOYAIOTCA K CNeLHaNbHBIM 3aXHMaM, pacmoJjo-
WKeHHRM c3aau npubopa.

O6muit Bua npubopa mnokasad Ha puc. 99, a rabGapuTHHE pas-
Mmepel Ha puc. 100.

Ipereant usMepeHRd

[Mpeneast uamepenus npudopos tuna IBE nokasanw B Taba. 105
n 106.
Tab6anua 105
AnMuepMeTpH M BOJXBTMETPHI TuDA IBDB
(X7 HeMOCPELCTREHHOT0 BRJIIOUEHHUA)

Tipenest | l'lpénenu
M3MepeHlis Lena zél\eneuuﬂ nam{)/enzm Uena l\l,e‘"e"”“
A
AmnepMerpul BoabTMeTph
0—5 0,2 0—140 5
0—260 10

AmnepMmeTpe, npeaHasHaueHHble I/ BKJAIOYEHHS Yepe3 H3MepH-
TeJbHbie TpaHChOPMAaTOpbl TOKA, H3TOTOBAAIOTCA C TEMHU Ke mpe-

JesaMu u3MepeHus, KOTOphie ykasaHel B TalJ/. 97 1/ aMnepMeTpoB
tuna JH. :
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Ta6aunua 106

BoabpTMerpn THNA IBB

(BEII0OYAEMEIe YePO3 H3MEPHTEJHHEI®
TpaucdopMaATIPEI HANPAEEHAA)

IMpenean Llena nenesus Hanpskenne tpancdopmaropa, V
H3MepeHUs v
\' nepsHuHQe | BTOpHYNOE
0—3600 100 3000 100
0—8 400 200 6 000 100

Kaxnauit npu6op Becut 5,4 kz; uexa npu6opa 150 py6.

§ 78. AMIEPMETPBI THIA 3-12, 3-16 H BOJIBTMETPBI THIA 3-110
Hazgagcernae npuéopos

MpuGopsl tTuma D-12, D-16 u 3-110 (a/1eKTPOMarHUTHLIE, WIUTO-
Bble, GPLI3rOHENpPOHUIIACMLIE, C HENOCPEACTBEHHbHIM OTCUYETOM) NpH-

Puc. 101. O6wnit Bua amnepmerpa thna 3-16.

MEHAIOTCA I/ H3MEepeHUsn
CHJbl TOKAa M HAMpPSKEHUA
B LIeNsAX NePEMEHHOr0 TOKa
4 MpejHa3sHayalTCa A
2KCIJIoaTallMd Ha kopab-
aax BM®. .

OcHOBHLIe CBeIeHHA

[MpuGoper THma 2-12
(amnepMeTpbl,  BKJIOUae-
Mble B llenb Hemocpen-
CTBEHHO M uepe3 H3MepH-
TeJbHbBle TPaHCHOpPMaATOpPH
Toka), 3-16 (amnepmeTphHl
HenoCpeaCTBEHHOTO BKJIIO-
yenusi) u D-110 (BOAbT-
MeTpbl  HenocpeacTBeH-
HOTO BKJIIOYEHHSI) M3ro-
TOBJSIIOTCS 1O CHELHanbs
HBIM TEXHHYEeCKHM YCJ0-
BusM Ne 4502 u wumewoT

OAMHAKOBbE KOpnyca. BHemwnuit Bux npu6opos nokasad Ha puc. 101,

a rabapuTHble pasMepsl Ha puc. 102.

[Tpu6opel paccyuTaHbl AJAA 3KCOAOATALUUH B YCAOBHAX HM3MeHe-
HUsl OKpyXawoolleHd TeMmmepaTyps B npenenax ot —25° mo +60°C
M OTHOCHTCALHOH BJAaXHOCTH jo 95 =5Y/,.

OcHnoBHasi norpewHocTb npu6opos npu temneparype 20°C He
npeBbimaer =3, OT HOMHMHAJBHOrO 3Ha4yeHHs MmKa/ab. [Ipu u3me-
HEHHUM TeMINepaTyphl OKPYKAIOLEro BO3AyXa B Ty HJAH APYrylo
CTOpOHY OT HOpMaabHO# (20° C) fomoAHKTEIbHAS MOTPELWHOCTb NOoKa-
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3aHus npubopa He npeBoCxoAuT *1%/, OT mauHOro mokasauus Ha
kaxasle 10°C,

M3ameHenue nokasaHusa npu6opa, BLI3BAHHOE BJMAHHEM BHELIHEro
MarHUTHOTO 1MOJs HanpsixeHHocTbio B 5Oe, He npeswmaer £39/,
(oTcueT GepeTcsa NPH MOKa3aHWH, paBHOM 75°/, HOMHHAJBLHOIO 3Ha-
ueHHs UIKaJK npuGopa).

[Tpu oTksoHeHUH npu6opa OT HOPMAJbHOrO MNOJOKEHHsA Ha 45°
B J1060M HanmpaBJeHHHM H3MeHeHue MokazaHus npubopa He npesoc-
xonuT 1%, ANUHBL IDKaJbI.

[1pu usmMeHeHHM 4YAaCTOTH MepeMeHHOro Toka Ha *£5°%, oT HOMHU-
HasabHO# (50 Hz) morpemnocTh noxasaHus He npeBocXonauT —==1,29,
OT HaubC/blLIero MoKa3aHHs.

[TpuGopsl HCMBITAHB HAa YyAApHYIO TPACKY M BHO6pauuio. Mzoas- -
uus npubopa HCNBITAHA HanpsKeHHeM nepeMeHHOro Toka B 2000V,
ConpoTuB/NeHHE H30JALUHH NPH HOPMAJbHOI TeMmepatype u
BJ4KHOCTH B YCJAOBHAX 3KCIJOAaTaUMM AOJKHO OLITH He MeHee
10 MQ. : :

Kopnyca npu6GopoB OpbI3roHenpoHUIaeMble, H3TOTOBJEHb H3
NJacTMacChl H NPeiHasHayal1Csd OA8 YTONJEHHOTO MOHTaxa. Ha
JULEeBOHd CTOPOHE KOpMycCa pacnoJoXeH KOPPeKTOp AJfA YCTAHOBKH
cTpeskn npubopa Ha Hyab WKaabl. JlOCTynHas yacTb KOpPpekTopa
H30JIHPOBAaHA OT HAXOAAUIUXCA TOJ HanpsxeHueM 4dacTed npu-
6opa. :

Bce BHyTpeHHHME M HADYXKHble [AeTald KOpNyCa 3alllHIEeHb
AHTHKOPPO3UHHBLIMH TIOKPHITHAMHU.

Pa6oueil yaCThl0 WIKaAbl CyuTaetrcs o006/1aCTb NMOKA3aHUH oT 25
1o 100°/, HOMHHAIBHOTO 3HAYEHHS.

Crpenka npubopa CTepPXKHEBHJHAA C HOXKEBUIHLIM KOHIIOM, OKpa-
LIeHHass B YepHH# LBeT.

Ipejpean m3mepenns

[Mpenens uaMepenus npubopos tuna -12, d-16 u I-110 noxa-
3ansl B Tab6a. 107, 108 u 109.

Ta6anua 107
AmnepmeTprl Tona J-12

NMpegean | Llena Tepsas
H3MepeHus ReneHus OTMeTKa Bxawouenue npubopa
A A wkanst, A
0—5 0,2 1,0 Henocpeactsennoe
0—10 0,5 2,0 To xe
0— 20 1,0 4,0 .
0—230 1,0 5,0 .
0—50" 2,0 - 10 oo
0—175 5,0 15 C TpaHcdopMaTopoM
Toka 75/5
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Ipexeast Lena Ilepsas
H3Mepenus aeneHust OTMETKa Bkaouyeniie npibopa
A A wkaast, A

|
0—100 | 5,0 20 C rpaucopmaTopom

' TOKa 100/5
0— 150 5,0 30 To xe 150/5
0 — 200 10,0 40 . 200/5
0 —300 10,0 50 ” 300/5
0 — 400 20,0 100 . 400/5
0 — 600 20,0 100 ” 600/5
0— 750 50,0 150 ; 750/5
0— 1000 50,0 200 ” 1000/5
0 —1800 50,0 300 » 1.500/5
0 — 2000 100,0 400 ” 2000/5
0—3000 100,0 500 N 3000/5
0—4000 200,0 1000 N 4 000/5
0 — 5000 200,0 1000 . 5000/5
0—6000 ., 200,0 1000 . 6 000/5

{

MpuMeuanua 1. Aumepmerpbl ‘THna 3-12

MOTYT OHITh M3rO-

TOBAEHH Ha mpeAean n3MepeHds 10, 20, 30 u 50 A A BKIIOUEHHs
yepe3 TpaHCHopMaTOpLl TOKa cooTBETCTBeHHO 10/5,20/5, 30/5 1 50/5 A.
2. Bec npuGopa 1,6 x2; uena 370 py6.

Annmepuerp THuUR J-16

Ta6auwua 108

(11 HENMOCPEXCTBCHHOTO BRINICHAA)

I1pefennt nsmpenus Lena penerus | Tepsas 01MeTKa Bec Llena 34
A WiKabl LIKa6l iz eAMNHILY

A pvo.

0-—75 5 15 1,9 370

0— 100 ) 20 1,9 370

0— 150 5 30 2,0 370

0 — 200 10 40 2,0 370

BoasTverpu: THHa 3-110

Tabawnna 109

(X1 HeNmoCPeACTBeHHOr0 BKIIUEHHA)

flpeneas: u3mepenus Liena pesnenus | [lepBas oTMeTKa Bec Llena 3a
v Kanpt iiti: BN K2 eARHUuY
v \'% pve.
0—30 1 5 1,8 370
0—350 2 10 1,8 370
0—150 5 30 1,8 370
0 — 260 10 50 18 370
0 — 450 20 100 18 370
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§ 79. AMOEPMETP THUA AK®
Hasmauenme npméopa

Amnepmerp runa JK® (a7eKTpOMArHUTHHIH, NOJAAPH3OBAHHMHA,
aBTOMOGH/BHEIM) NpegHa3HayeH A/ YCTAHOBKM HAa aBTOMOOHAAX
M [OKa3blBaeT CHJY TOKa NPH 3apsaAe M paspsale aKKyMYJASTOPHOMH
6arapeu. [IpuGop BHEK/NACCOBLIA, MNOrpeIIHOCTb €ro He TMpPeBhl-
maetr =109, oT cyMMbl KpallHUX 3HAYEHHH ILIKAJKIL.

Ipopoan peficTBua

Mexauu3M mnpubopa COCTOMT H3 BHTKA MeJHOH MPOBOJOKH,
Yepe3 KOTOPbII NPOXOAUT Hu3MepsaeMbld TOK. [lepmenaukyasapho
K DJOCKOCTH BHTKAa yCTAHOBJEHA OCb, HA KOTOPOH HacaxeH ceprey-
HHK M3 MATKOro XKeJse3a u ctpenka npu6opa. CepreuyHuk HaXOAKTCH
B MarHWTHOM TmoJe HeGO/bIIOr0 MOCTOSHHOTO MAarHuTa H IpH
OTCYTCTBHHM TOKAa YCTaHABJAMUBAETCA B HYJEBOM MOJOXEHHH, ONpe-
JesqsieMOM HampaBJeHHEM MAaCHHTHBIX CHJIOBLIX JHHHA TOCTOSHHOTO
maruuta. [Ipm npoxoxiaeHuy no BHTKY 3JAEKTPHYECKOTrO TOKa
CO31aeTCsl MarHWTHOE IOJe, CHJOBLIE JIHHUM KOTOPOTO B TOM MecCTe,
rIe HaXOAHUTCS CepJeyHHK, HanpaB/eHbl NepPHeHAHKYAAPHO CHIOBLIM
JVHUAM MOCTOSTHHOTO MarHuTa. 3TO MoJje, B3auMOJeHACTBYs C 10JeM
NOCTOAHHOTO MarHuta, o0pasyeT paBHOJEHCTByIOlllee MAarHWTHOYe
noJse, mnapasnjelbHO KOTOPOMY YCTaHaBakBaeTCs CepAedYHHK. [1pH
3TOM CTpe/ka npubopa MOBOPAYMBAeTCs Ha yTOJ, NPUMEPHO TPO-
NOPUUOHAJNBHBIH CHJ/IE TOKA, NPOTEKAIOUIEr0 MO BHUTKY.

[TpuGopel nNpUTrOAHBI TONBKO AJAs PaboThl Ha NMOCTOAHHOM TOKe.

BHeiunee BHIOOJHECHHE

INpuGop tuma JKP usroroBngercs B KPYyrJOM MeTaNIH4YeCKOM
KOpnyce OTKPLITOrO THMA, UMEET MeyaTaHHYIoO PABHOMEPHYIO 1IKaly
TeMHOro ¢oHa c GenbIMH JeJeHHSIMH H UUpamu.

R

Paape

i

)
—41,1
[
H 1

Puc. 103. TaGaputHbie pa3mepsl npubopa tHna AK®.

[MpuGop npenHasHayeH A5 MOHTaXa HAa BEPTHKA/JbHOM LIHTe.
FaGapurtHble pa3mepnl npu6opa moxkasadsl Ha puc. 103. Bec npr-
6opa okoso 0,1 xe.
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Ilpenesn A3MEPeHHE

Mpu6op tuna JK® wusrorosnseTcd Ha NPeiesr H3MEPEHHS -
B 20—0—20 A; 1eHa ogHOro AeneHus 2A.

§ 80. AMOIEPMETPHI H BOJABTMETPBI THIIA 91X
OcHoBHLIE CBEI¢HHA

Mpu6ops Ttuna DI (371eKTPOMArHHTHBIE, MEPEHOCHbE) MpHMe-
HAIOTCA AN W3MePeHHs CHJAbl TOKAa W HaMPsKeHUs B UENsx nepe-
vmenHoro toka ¢ uyactotoi 40—60Hz u BkaA0OYAOTCA B LeNb TOJAbKO
HenocpeACTBEHHO. )

[Mo mpuHudAny AeHCTBHA 3TH NPHOOPH HE OTAMHAIOTCHA OT OOHY-
HBIX IIMTOBBLIX NPUGOPOB DMEKTPOMATHUTHON CHCTEMbl H YHOBJe-
TBOPSIIOT BCEM TEXHHYECKHM TPeOOBAHUAM, IPeAbsBASEMbIM K TOCAE A~
nuuM. ToudocTb ux He upeBbiwaer *+2°%, OT HOMHHAJNBHOTO 3Haue-
HHS LIKAJBbl,

Puc. 104. O6wu# Buz amnepmerpa thna Il .

[Tpu6opr tuna D[] U3roTOBJAITCA B UHCTO OTAEJAHHBIX Aepe-
BAHHBIX Kopmycax (puc. 104). Ha Bepxueit cTtopoue xopmyca
MMeeTCs pyuyka /a5 MepeHOCKH, Ha JIHIeBOH CTOpOHE OTKHAHAR
KphlKa .c 3aweakofl, HOauua mxaast 100 xm. Ctpenxa KonbeBHA-
Has, OGPAIEeHHAs KOHIOM BBepX. 3aXKHMBl PACMONAraloTCs Ha BepXy
npubopa, mpuyeM y BCeX BOJbTMETPOB H y aMmnepmerpoB a0 S0 A
3aXKUMHB [OMELIAIOTCA BIepeLd PYYKH B PAaCCTOAHMHM 132 mae Apyr
OT Apyra, a y amnepMerpoB cbilie 50 A OHH PaCHOJNOXKEHH C3aLX
PyuYKH Ha paccTosHuu 128 mm apyr oT Apyra.

B HuxHe#l wacTH J1uueBOH CTOPOHB uMeeTcs mpucrmocobaeHue
A5 YCTAHOBKH CTPEJKH Ha HyJb LIKAJHl. :
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IIpegenn namepeHAd

[Npemenbl u3MepeHHs aMIepMeTpPOB H BOJbTMETPOB Thna II1
Tioka3aHs B taba. 110.

Tab6anpa 1i0

AMuepyMerpnl O BOJIBTMETPH Tuna III -

soepenn | atvewmn | Bee,wz | cammity | monepenin | acnemin | Bec, e | comaniy
A A py6. v | \Y pY6.
AMnepMmeTpbi BoabTMeTpu
0—-5 0,2 1,6 95 0—15 0,5 1,0 90
0—10 0,5 1,7 95 c—25 1,0 1,0 90
0—20 0,5 1,9 95 0—50 2,0 1,0 9
0—30 1,0 2,1 95 0—150 5,0 1,0 90
0—50 2,0 2,2 95 0-250 10,0 1,0 90
0—-75 2,0 2,2 115 0—450 10,0 1,0 110
0—100 5,0 2,4 115 0—6C0 20,0 ‘ 1,0 i10
0—150 10,0 2,6 130
| l

§ ¥1. ®ABOMETPH THUA 9H® H 9B
Hazmawenne mpuGopos

dazomeTpaMu HasBIBAOTCA MPUOGOPH!, CaAyXKallue AJs HEMOCPen-
CTBEHHOTO HM3MepeHus yrzaa casura (asbl Mexay IBYMS KaKUMH-
JH60 NepHOAHYECKHMH 3JIEKTPHYECKUMH BeJHMUHHAMH.

[n1aBHOe npumeHeHHWe OHM HaxoAsT ceGe B KauecTse NPuUGOpPOB,
U3MEPAIOMHUX CABUr (pa3bl MexJ1y TOKOM H HaNpsoKeHHeM B LEnH
nepeMeHHOro Toxa. PasomeTp OOHYHO YCTAHABJMBAETCS Ha pac-
fipeJe/IUTeNIbHOM IIHUTe 3JIeKTPHYeCKOM CTAHUMH U AaeT BO3MONK-
HOCTh OTMEYaTb BO BCAKOE BpeMs 3aNa3ibBaHUe TOKA OT HAamnps-
keHus. llIkaasl npu6opoB rpafiyHpoBaHbl Ha 3HAYEHHE KO3(HUHEHTA
MOWHOCTH (COS ).

daszoMeTpsl H3roTOBASIOTCA ABYX THITOB— DH® (asiexTpoMaruuT-
Hple HOpMaabHuE dasomerpsl) u IBP (a1exTpOoMarHuTHbE GOsbLINE
dasomerpsl). Illkana nepsoro npu6opa paccudTaHa Ha NpPejeJbl
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usmepenuss or 0,9 (emxocrHoro cusura) no 0,2 (MHAYKTHBHOrO
CABHra). :

Bropoit Tun ¢asomerpa (95P) mozsosser uamepsaTh cABur (a3
BO BCeX UYeTHpEeX YacTsaX ILIKaabl, MO3TOMY MOJy4YuJ Has3BaHUe
yeThpexkBanpanTHOro. Tako# (asomeTp npeaHasHaueH Aas H3Me-
PeHHs KO3(pUUHEHTa MOLHOCTH B LEMAX C H3MEHSIOUWHMMCS Hanpa-
BJEeHUeM SHepruu: BepXHss MONOBHHA COOTBETCTBYET MOJOXKHTEJb-
HOMy HampaBieHul0o (MOTJOIIEHHIO) dHeprud (Pexum ABHIaTess),
HHKHsIA MOJIOBHHA — OTPHUATEIbHOMY HANPaB/ICHHAIO SHEPrUH (PexuM
resepatopa). DTO NPEHMYLIeCTBO MOXeT OblTh peain30BaHO HA
POMEXYTOYHBIX TIYHKTaX Mepelauyd 3/AeKTPHYECKON SHeprud, rie
BO3MOX<HBI CJydYaH OGPAaTHOTO HaNpaB/JeHHS 3HEPruH.

lpaanun pedcTBAA

V3sMepuTe/NbHBIH MEeXaHHM3M 3JEKTPOMATHUTHBIX (a3oMeTpOB
npeacrasaseT cobo# cienywouiee yCTPOHCTBO.

JlBa JemecTka W3 MATKOro JeJje3a, pacnoJoXeHHbe C 0b6enmx
CTOPOH HEeNOABMXKHOH MNJOCKOH KAaTYWKH, CKPEMJeHb KeJe3HOH
TPy6OUKOR TaK, 4TO JenecTKH U TpyOouka 06pasyioT cepAedyHUK b
B hopme Oyksbl Z (3er). Ilpu npoxoxiaeHuu TOKa NO KaTyuIKe,
KOTOpasi BKJIOYAETCA MapaajenbHO Uend HalpsKeHHd, XKeJe3HHlil
Z-06pa3Hbll CepAeYHHK HaMarHWYHBaercs.

IMaockas kaTyimika BMeCTe C CepPAeYHHKOM BCTaBJseTcsd B ApPYy-
ryl0 TOXe HenoABHMHYIO KaTylIKy, HMEKILyl0 aABe OO6MOTKH, pac-
noJloKeHHbie Mexay co6oft mon yraoM 60° M BKJOUYEHHBIE nociae-
AOBATEeJNbHO B JBe JHHHMM Uend TpexdasHoro Toxa.

[MepemeHHbfi TOK, npoxois mno o6MOTKaM BTOPo# (BHemlHeR)
KaTyWKH, CO3JaeT Bpallaolleecs MATHHTHOE NoJe, KOTOPOe B3aHMO-
JeiicTByeT ¢ nmoJjeM mnepBofl (BHyTpPeHHeH) KaTyIIKH, HaMarHuiu-
BalOmUM Z-06pasHblli KeJe3HBIH cepleyHUK.

Beaencreue B3aumoaeficTBHA ABYX MarHUTHBIX TOJei, CO3/AaBae-
MBIX BHelllHefi M BHyYTpPeHHe# KaTylKaMH, oOpasyeTrcs pe3y/bTH-
pylollee MarHMTHOe moJe, KOTOpPOe H OpHeHTHpyeT Z-00pasHbiii
cepledHHK.

[pn wanuuuun B TpexdasHoff memu CABHra MEXAY TOKOM H
HanpsKeHUeM [10Jy4aeTCss COOTBETCTBYIOUMI CABUT MEXAY B3aHMO-
HEHCTBYIOIIMMH MarHUTHEIMM NOTOKAMH, B De3y/bTaTe Yero pesyb-
THpYyIOllee MAarHUTHOE MoJie CMeLlaeTcd Ha HEeKOTOPHH YTroJa M Tem
caMblM MOBOPAaYHBAET HA TOT XKe yroJ Z-o6pasHblil CepreyHHK.

C cepaeunnkoM Ha o6ie#t OCH XECTKO CBsi3aHa CTpeJka NpH-
6opa, KoTOpas, ABHUrasch nO MHiKaJle, YKa3blBaeT HEMOCPeNCTBEHHO
cos¢ B menu tpexdasHoro ToOka.

[Tpn atom, ecau TOK OTCTaer OT HampsiKeHHs, TO PE3yAbTHPYIO-
Hiee MarHUTHOE I0JIe CO3AaeT MOMEHT, OPHEHTHDPYIOIIHA NOABHIKHOM
‘3JIEMEHT HM3MepuTeJ isi, a BMECTE C HUM H CTPeJKY B OJAHY CTODOHY.
Ecan ke TOK onepeixaeT HanpshKeHHe, TO Pe3yJAbTHPYIOLIEE MATHHT-
HOE TOJIe CO3/lae€T BpallalLMi MOMEHT TNPOTHBONOJOKHOIO HaMpa-
BJIEHHUS.
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HsmepuTenbHbIf M:XaHU3M (Ha30MeTPOB yCTPOEH TaK, 4TO Manef-
mee H3MeHEeHHWe B CABUre (a3 MexAy TOKOM H HANPSIKEHHEM BhI-
3bIBa€T M3MEHEHHEe pe3yJbTHPYIOIIEro MAarHHTHOTO MOJsg, KOTOpoe
BJIEYET NMOBOPOT Z-06pasHOro CepiaeyHHKa, BCJIENCTBHE 3TOrO MpH-
60pbl ABJAIOTCH BEChMA YYBCTBHTEJNbHBIMH.

[Tpu orcyrcTBuM TOxa NOABHMXKHAS 4acTb npuGopa ycCTaHaBAH-
BaeTCs B 6e3pa3quMYHOM IMOJNOXKEHHH, TaK KaK NPYKUHKH, CO31al0-
uled  MPOTHBOAEHCTBYIOUIHII MOMEHT, . y 3Toro npubopa  He
HMeeTcsl.

Ina ycnokoeHus NOABHXHON YaCTH H3MepHuTe]sd HAa OCH ero
HacaXeH aJIOMWHHEBHIH AUCK, BpaulaloUWUHCa Mexay ABYMs NMapaMmu
KO/Mble0o6pasHblX MOCTOAHHBIX MAarHUTOB, BCJAEJNCTBHE Uero B JUCKe
UHAYKTUPYIOTCA TOKM Pyko, KOTOpble CO3ZAIOT CBOE MAarHuUTHOe
no/se ¥ MPOU3BOAAT TOPMOXKeHHe [UCKA, a BMeCTe C HHM H BCel
MOABUXKHOA yacTH mnpubopa.

BrewHee BLIOJaHEEAne

dasomerper THnoB JOH® u DBP gBagioTcs WHTOBHIMH npuGO-
pamu. O6wujt BUAL ux nokasad Ha puc. 105 u 106, a ra6apuTHHEe
pa3mepsl Ha puc. 107 u 108.

dazomerp tHna SH P uarorTosasgercs B 3aKpbITOM BUAE, B BBICTY-
naloueM KPyraoM Kopnyce, okpalieHHOM B uepHHH nBeT. CTpenaka
KonbeBuAHas, obOpauleHHas BBepx..JlsHHA MKaabl DaBHA 145 mu.
3axuMbl I TOKOBEAYHIMX KOHIUOB pAacNoNOXKeHH C3aiH TpH-
6opa.

Puc. 105. O6muit Bua npu6aopa thHma IHE.

®azomerp TtHna 6P 0o npuHUMNY JHEACTBAA He OTAHYAETCA
ot (azomerpa TtHna DH®P 4 u3roTOBAAETCHA B OTKPHITOM BLICTY-
natouteM kxopnyce. CTpenka KOMbeBHJHAasdA, OHAa He OrpaHH4YeHa
HUKAKUMH YIODAMH M MOXeT BpanlaTbCcd Ha 360° wikaJmbl.
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Puc. 106. O6unii Bna npubopa tuna 5.

L— @165

- 73 —

Puc. 107. I'abapuiHbie pasmeps npu6opa Thna SHo.

225
183

i
f— 97—

Puc. 108. 'a6aputnnie pasmeps npubopa tina IBP.
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Puc. 109. Cxemsr BraloueHus (asomerpos tTHna DHD u IBD:
a — UeNnoCpeacCTBeHHoe; O — yepe3 TpaHcopMaTtop TOKa;
8 — yepe3 TPaHCPOPMAaTOPLl TOKA M HANPSKEHHS.

Ilperean m3vepeBEnsd

[Mpenenw usmepenus ¢asomerpoB tuna dHP u 36 noxasanu
8 rtada, 111.

Ta6anmua 111
dazomerpsr Tuna IH® n IBD

u .
Hg]b?:l;l::p‘;‘a [penenst usmepe- LleHa xenenus Bec, x2 ol 3Sye6}.unmu)
Toka HHSI HaNPMKeHHs
v cos ¢
2H¢ ‘ 2% 2He Abd
5 127 Or 0.02 1,7 2,3 140 280
no 0,05
5 220 To xe 1,7 2,3 140 280
5 <80 » 1,7 2,3 165 290
5 500 » 1,7 ‘2,3 165 250

[[1a BeNHMYWH TOKA W HAMPSIKEHWs, NPEBBILAOWMX yKasaHHble
Bbillle 3HAYEHWs, BKJ/IIOUEHHE [POU3BOAUTCS U€pe3 H3vwepUTeabHbIe
TpaHchopMaTopel TOKA U HampshkeHusi. B mocaennem ca\vuae mpu-
MeHAIOTC Qa3omeTpsl C mpenenoM u3mepeHus SA u 127V,

Bkawouenune ¢asomerpos tuna dHP u IbP B Tpexdasnywo
1enb [POH3BOAMTCH MO CXeMaM, NPUBeJeHHBIM HA puc. 109. Llndpo
Ha CXeMax aHaJOTH4YHBl TEeM, KOTOpble MOMelleHbl TMOA COOTBeT-
CTBYIOUWHMA 32XUMaMH TOKa W HAONpSKEHHs, PacnoJoXeHHbIMH
c3aan npubopa.
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§ 82. CHHXPOHUCROOLI THIMA 3BC
Hasgadenne NpAGOpa

Cunxponockonsl Tuna dBC (3/1eKTPOMATHHTHbIE, 6oJbluKe) Npu-
MeHAIoTCH AJs yKas3aHdsi MOMEHTAa CHHXPOHHM3aLlWM MDU BKJIIOUEHHH
B TpexdasHylo CeTb Aaf napaajeqbHoil pabGoThl ABYX HJH HECKOAb—
KX TpeXx(asHblX reHepaTopos.

Puc.-110. O6mu# BuA cunxpoHockona tna IBC,

Hpaaman peficTrEda

JBa JenecTka M3 MATKOro xeJe3a, pacCHoJOXeHHble ¢ ofenx
CTOPOH HEMOABMXKHOH nNJOCTKOH KaTyIUKH, CKDEmJeHbl MXeJNe3HOH
Tpy6oOuKO#l Tak, 4TO 06pasywoT cepueuHux opmel Z.

[Npu npoxoxiaeHuu TOkKa uepe3 3Ty KaTyUIKy, KOTopas BKJIO-
yaeTcss mapajjenbHo Mexay 1 m 2 dasoft paborawllero resepa-
TOpA, KeJe3Hblfi Z-00pa3ublil CepAeYHHK HAMATHHUMBaeTCHd.

[Tnockast HemonBuWXKHAf KaTyllKa BMecTe C CepPJEYHUKOM BCTA-
BASIETCA B JAPYrylo HemoABMXKWYIO KATyLIKy, KOTOpas HMeer
0OMOTKHY, NpeAHA3HAUeHHBIE A5 BKJIOYEeHHA B TPex(dasHYIO lienb
MOAKJAIOUAEMOTO reHeparopa. DTH OOMOTKH 6Jaroaaps M3BeCTHbIM
CBOHCTBAM uUenu Tpexda3zHOr0 TOKA CO34AIOT Bpallalouleecsd MAr-
HUTHOE TOJIE, KOTOPOE B3aWMOAENCTBYeT C M0/eM, HAMarHU4YHBaK-
UM Z-00pasHblil KenesHblit cepaeuyHHK.

Beneactsve Takoro B3aMMOAEHCTBUA MArHUTHBIX MOJIell W TPH
HA/JMuUuY HepaBeHCTBA 4acTOT PpaboTaWILEero H MNOAKAIUYAEMOro
resepatopa Z-o6pasHbiit CepAeYHHK, 4 BMECTE C HUM M CHAALLAS
Ha OAHO# OoCH cTpesxka npunbopa HayHyT BpallaTbCs. DTO Bpaule-
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Hye OyAeT NPOHCXOAUTb TeM ObicTpee, uyeM O6o0Jblle pPa3HOCTb
8 4aCTOTax o6eux MallHH.

B MOMEHT HOCTHXeHHS CHHXDOHHOCTH, T. €. KOTJAAa DeXHUM MOox-
KJAI0YaeMOTr0 reHepatopa COBNajaeT C PexHUMOM PaboOTH LEenH Aei-
CTBYIOILErO reHepaTopa, CTpeJKa YCTAHOBUTCA Ha KPACHOH deprTe,
WMmemwoueficd Ha ukase npub60pa; B 3TOT MOMEHT NPOU3BOAAT BKJIO-
yeHue B OOLIYI0 Uenb MPHUK/I0 ideMOT0 TeHepaTopa.

. I[lpn orcyrcTBuM TOKa CTpeixa mnpubopa YCTAHABAHBAETCH
B 06e3pa3jMYHOM TMOJIOXKEHUHM MO UIKaje, TaK KAaK Yy CHHXPOHO-
CKONa OTCYTCTBYET NPYXKHHKA, CO3Jalollasg NPOTHBOACHCTBYIOMIHH
MOMEHT.

J1a ycnokoeHusd MOABHXKHON yacTH HAa ocH mpuGopa HacaxeH
aMIOMHUHHEBHIH NHCK, KOTOPHI# BpallaeTcsd MeXAy JByMs mapamu
KOAbLeOo6pa3HbIX MAarHuToB. Dbaaronaps 3TuM MarHutaM npu JiBH-
KeHHH TNOABHMXKHOH YacCTH B AUCKE HHIYKTHPYITCA TOKH Pyko,
KOTOpBIE NMPOM3BOAAT TOPMOXEHHe AUCKA, a BMECTe C HHM H TOp-
MOXEHHe BCel NMOMBUXKHOH yacTH mpHbopa.

BHeinHee BHNOJHEEHN®

IIvroBoit cuuxponockon tHna DBC H3roTOBAARTCA B OTKPHLITOM
BLICTYNalLEeM Kopnyce, OxkpalmleHHOM B uepHbil neeT. Crpeska
KonbeBuAHAaA. Hamnucu Ha mkane mo 06€ CTOPOHHL OT KPAacCHO#
yepTs! yKas3hHBAKT, UTO NMPHUK/OUAEMbll reHepaTop umeeT 60/bwYyI0
HaAd MEHBIIYIO CKOPOCTb A/ JNAHHOTO pexuma PpaboThl 3JeKTpPO-
CTaHUMH.

Bec npuGopa 2,3 x2; uena 260 py6. O6wuit Bua npuéopa noka-
3ad Ha puc. 110, a ero rabapuTHbe pasMepbl aHaJOTHYHBHL NpHBE-
deHHbIM HA puc. 108 aas npubopa IbP.

Aaexrpockon tuna IBC npenHasHauyeH /s BKJAIOUYEHHS B Lemb
C Hanpsbxenuesm 127V; ans  GOJbUIMX HaNpSIKEHHA BK/AOUEHHE
TPOM3BOAKUTCH Yepes3 HiMepHTedbHble TPAHCHOPMATOPLI HANPAKEHHU.

Bkaouenne npubGopa B Leib NPOM3BOAMTCA MO OLHOH M3 NDH-
seneHHblX Ha puc, 111 cxewm, rae mu@pel aHaJAOTHYHBI TeM, KOTODbIE

] -,
I I v
r m - -
= Pacomaruid g, B 2enepamo
S R P AN
Pabamary1d eenepamop 3 o
T
1 23
3 ©
.A‘:\\,’\(
: "kl cenepemop Npukniovaersic ? 2eHEPI MOP
2 ) ‘iz =T
N 3

Puc. 111. Cxemul BKJIOUEHHS CHHXpOHOCkona tHna DBC:
C/Ae6a — HENMOCPENCTBEHHOE; €Npasa — Yepe3 H3MEpHTENbHble TPaHCHOPMATOPH
HANpPSKEHHS.
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noMmelnieHnl Han COOTBETCTBYIOILMMH  3aXXHMaMH, DPacroJoxeHHbIMK
c3aauM npubopa.

CHnxpoHOCKON HMeeT GONMBbLIYIO YYBCTBHTE/BHOCTb; MPH H3MeHe-
HHM YacTOTHl NpHKJoueHHoro reHepatopa ua 0,1 Hz crpenka naunm-
HaeT BpalL[aThCH.

IMpuCop BkJIIOYAeTCA TOJbKO I[PH CHHXPOHU3AUMH U HOPMAJIbHO
AOJKEH ObLITh BHIKJIIOUEH.

I'masa VIII

9JIEKTPON3MEPHTEIBHBIE TPHBOPHI HHIYKIIHOHHOA
CHCTEMBI

§ 83. HASHAYEHHE NPHBE0POB

W3 npu6opoB HHAYKIHOHHOH CHCTeMbl H3rOTOBJISIOTCS BaTTMETPHI,
yKasaTeJsb NopsiaKa cjedoBaHus (a3 ¥ CUCTUMKH SHEPrHH.

BarTMeTpbl NpeaHa3sHAYAOTCA [AJsSA. USMEPEHHsT MOLIHOCTH B ILensx
olHO}a3Horo U TpexazHOIo TOKa npoMbllIIeHHOH yacToTl. HasHaue-
HHe yKasaTesisl MOpsiiKa cnejoBaHHA (a3 BUIAHO H3 ero Ha3BaHHA.
CyeTuuky npegHa3HayalOTCsl AJAA H3ME[EHHS SHEPTHH B IEMNaX OJHO-
¢azHoro u Tpex(asHoro Toxa.

§ 84. IPAHIUN AEHCTBUA

TpuHusn peficTBUA Np#6OpPOB HMHAYKUHMOHHOH CHCTEMbI CBOJHMTCS
X MCIO0.1530BaHUI0 BpallaloLlerocs, wid Geryliero, MarHHTHOTO IOJIS.

MexaHu3M 3THX NpHOOPOB COCTOUT U3 KOMOMHALIHH HeCKOJBKHX He-
fI0ABMXKHBIX KaTYIUeK, MocsefoBaTe/bHO M MapajiejibHO HaCaXKeHHbIX
Ha CepAeUHHKH M3 TpaHCHOPMATOPHOTO »Keje3a; MPH NMPOXOXKAEHHUH MO0
KaTylikaM Toka co3flaeTcs Oeryiiee IoJe, NMoj AeHCTBHEM KOTOPOTO
OTKJIOHsIeTCA NMOABHMXKHAsA 4yacTh, CBS3aHHas C yKasaTeJseM.

ITo npuHuuny AeficTBUA BaTTMETPbl M CUETYMKU COBEpILEHHO aHaJo-
TUYHBI APYT APYTY C TOH JIMIIb pa3HHLEH, YTO Y BaTTMETPOB yKasare-
JieM fABJAeTCS CTPeJKa, a y CUeTYHKOB — CUETHBbIF MeXaHH3M; KpoMe
TOro, y BaTTMETPOB NPOTHBOAEHCTBYIOUIMHA MOMEHT CO3JaeTCs CIHpaJib-
HOH NPYXKHHKOH, a y CUeTYHKOB NPHUMEHEHO MarHUTHOE TOPMOXKeHHe.

[TonsuKHON 4YacTblo H3MEPUTENbHOTO MeXaHH3Ma HHAYKLHOHHBIX
NpHOOPCB CJAYXKHT alNIOMHHHEBBINl [HMCK, HACaXeHHbI HA OJHY OCb
¢ ykasarejeM. DBeryumee MarHdTHOe IIOJie HHAYKTHPYET B NUCKE TOKH
<Tyko, KOTOpLIE CO3[aI0T CBOE MAarHWTHOE MoJe. B pesysbraTe B3auMo-
JEeHCTBHSL JBYX MarHUTHBIX [M0JIeH QJIIOMHHHeBbIH NHCK HAYMHAET Bpa-
WATLCA M YBJIEKAeT BCIO MOABHUKHYIO CHCTEMY.

§ 85, OBJIAC’!‘I) ONPHMEHEHHA H NOHATHE
OB AKTHBHOH H PEAKTHBHOH MOIHOCTH

HnayKuuOHHbIE BATTMETPEI H CUETUUKH HAXOMAT UWIMPOKOE MpHMeHe-
HHe KaK Ha 3JIEKTPOCTAHUMAX (MNPOU3BOLUTENSIX SHEPruu), TaK W y MO-
TpeGuTeseil aHeprud. OHU CJ1yXKaT KOHTPOJEM NMPOM3BOACTBA H MOTpC-
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6J1eHHs1 3JIEKTPOSHEPruH, M M0 HX I[OKa3aHHSIM MPOHCXOLHT paclJjara
3a KCII0JIb30BaHHYIO 3JIEKTPO3HEPrHIO.

BaTTMeTphl M CUETUUKH H3TOTOBJSIOTCH A/ H3MEpPEeHHA aKTHBHOH M
PEaKTHBHOM MOLIHOCTH U SHEpruH.

H3BecTHo, uTO moJie3Hasi 3/eKTpHYeCKas SHePrus, MorJolaeMas
B NpHEMHHKAaX 3JIEKTPUYECKOro TOKa (IBHraTessix, 3JeKTpoJaMiax),
NpoNopIHOHAMbHA a KTHBHONH MOLHOCTH 3JEKTPHYECKOH LenH.
[ToTpe6uTenb 3HAaET. TOJILKO 3TOT BHJ SHEPTMM: BATTMETPhbl MOKAa3LIBAIOT
aKTHBHYIO MOLLHOCTb B €rO IeNH, CYETYHKH YUMTHIBAIOT PAacXO[ aKTHB-
HOW 3HepruM B Hel; 3a 3Ty HeoOXOAUMYIO €My M HCIOJIb30BAHHYIO HM
SHEpPTHI0 OH pacIauMBaeTCs MO yCTAaHOBJEHHOMY Tapudy.

Ho wuHTepechl NpOW3BORMTEJS 3JEKTPOIHEPIUH, T. €. JNEKTPOCTAHIIHH,
OTHIOAb He OTpaHUYMBAIOTCHA 3TUM BUAOM 3Hepruu. CTaHUUsI 3aUHTepe-
COBaHa He TOJBKO B OTIYCKE ONpelesIeHHOrO 4YhCJa KHJIOBATT MOLIHO-
CTH HJM KHUJIOBATT-YaCOB 3HEpPrHH, HO M B DacCXOJOBaHHH HX MPR
BO3MOXHO GonblieM KOSGpUUHEHTE MOIHOCTH COS®.

Tak Kax BeJHYHHA COS ¢ 3aBHCHT TOJBKO OT XapaKTepa HarpysKH,
co3jgaBaeMoH NOTpeGuUTesNeM, TO, YTOOBl YJyHUIIUTh YCJOBHS pPaboThr
CeTH TyTeM YBEJHYEHHs] KO3(pHIMEHTa MOLIHOCTH, CTAHIHUA CTPEMHTCS
3aCTaBUTh MOTPeOUTeNA MAAaTHTh (XOT M IO Apyromy, Oosiee geme-
BoMYy, TapH(y) 3a co3gaBaeMylo Mo ero BUHE pe aKTHUBHYIO M O I~
HOCTb B CeTH.

W3 Teopun nepeMeHHOro TOKa HM3BECTHO, YTO PEaKTUBHAA MOLIHOCTE
ofycJoBJ/ieHa BO3HHKHOBEHHEM B LENM PeakKTHBHOTO CONPOTHBJeHHS X,
Ha NpeofiojieHue KOTOPOr'o TepsSeTCs MOILHOCTD.

Hasnnune BOKPYr NPOBOAHHKA C TlepeMeHHBIM TOKOM HEIpepPbiBHO

U3MEHSIOIErocss MaCHHTHOTO MOJIA CJIYXKHT TIPHYMHON MOSIBJIEHHUS BOG

BCEX HAXOMALIMXCH B ITOM IOJIe NMPOBOAHH-

U KaXx HaBeleHHOH, WHAYKTUPOBAHHON 3Jjer -

l : : TPOABMIKYIIed cuabl. DTa 3. A. C. B CBUHX

U3MeHeHHsIX He COBMaJaeT 10 BpeMeHH c

I BbI3BaBIIHM €e TOKOM, a OTCTaeT OT Herc

| no ¢ase Ha 90°. BosHukaer 3. n. c. Takxe

H B LENH BBI3BABIIErO ee TOKA H CJYXKHT

| 3[ech NMPUYHHOH TOSIBJIEHHS] HOBOTO D € a K-

| THBHOTO CONPOTUBJIEHHS M HecOBMafe-

[ HHUA 0 BpeMeHH H3MeHEeHHs AeHCTBYIOLLErc

N B LeNMd HaNpsixKeHus: ¢ cuyoil Toka I B TOW
ke uenu. ITpoucxomut casur ¢as.

B cBfi3n C TNOABNEHHEM pEaKTHBHOIO
Puc. 112. AktupHas u peax- COMPOTHBJIEHHS X 4acTh HanpsKeHus, MpH-
THBHas coCTaBAsiomue nmepe- JIOXKEHHOTO K HarpysKe, TpaTUTCA Ha Ipe-

MEHHOTO TOKa, Cl0JIEHHEe 3TOr0 CONpPOTHBJIEHHA, U AJS Ma-

AeHHMsl HANpSXKEHHs] Ha aKTHBHOM COMPOTH-

BJGHHH R oCTaeTcsi y»Xe TOJbKO 4YacTb OT MOJHOTO HAaNPSKEHHS.

IMosTomy c mosiBjieHHeM B Lelld PeakTHBHOTO COMNPOTHBJIEHHS H CHBHI2
(a3 BoigeneHne NMOJe3HOH 3HEPrHH yMEHbIIAeTcH.

~ %
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[lpy HanWuuM B LenH TOJbKO OJHOTO aKTHBHOTO CONPOTHBJEHHA
(otcyrerBue caBura as) 3jeKTpUYECKasl SHEPrHsi, MojBojHMasi K Ha-
rpysKe, MOJHOCTbIO MOTPeOJIsieTCs, Mepexols .B NONe3Hylo HaM GopMy
(Tenso, Mexanuueckasi paGota u T. A.). Yem OGOJbWIYI0 YacTb OT MOJ-
HOI'O COTpPOTHBJEHHSI Z COCTaBJf€T PeaKTHBHOE CONpOTHBJeHHE X, T. €.
yem Gosble CABHT (a3 B LeNH, TeM MeHbLIash 4aCTb 3JIEKTPHUECKOH
sHepruyu morpe6isieTcsl B NepeXoAUT B pabory. B Toit memn, B KoTopo#
aKTUBHOE CONPOTHBJIEHHE OYeHb MAaJO MO CPABHEHHIO C PeaKkTHBHLIM
CONpOTHBJIEHHEM, CABHUT (a3 ouenb 6JH30K K 90° m B He# He MOXKer
GbiTh MOTPEGIIEHH [10/1€3HOH SHEPrHUH.

TakuMm o6pasomM B (popMy,jy MOLIHOCTH NEePEMEeHHOr O TOKa
BBOIOUTCA O COGH A KO3 HUHEHT COS 9, 3aBUCAILAIA OT BENHIUHH
PEeaKTUBHOTO CONPOTHBJEHHA M ONpele/dAlolHil CBA3aHHLIA C . HUM
casur ¢as. INpu cose=1 (xorma yroa ¢=0° momuocrs P = Ul
ecau xe cos¢=0 (xorga yroa ¢ =90°), to momHocts P =0,

I'paduueckoe H30GpakeHHe aKTHBHOH M DPEAKTHBHOH COCTaBJsA-
IOIHX NepPeMEHHOr0 TOKa MOKa3aHo Ha puc. 112,

Ecan HanpsikeHue CeTH NMPeACTaBUTH B Buje BekTopa U, a cuay
Toxa B Buae Bektopa /, orcrosiero ot U ua yroa ¢, 10 / MoxHo
paccMaTpHBaTh KaK PaBHOAEHCTBYIOIIYIO ABYX BEKTOPOB: OAHOTrO /,,
HanpasJenHoro Bjaose U (coBmamaiouero ¢ HUM no ¢ase), 1 aApyroro
I,, nepneHANKYJIAPHOTO K HeMY. '

Tak xax

l,=1cose n [/, =/Isineg,
7O
P,=Ulcose=Ul, v P,=Ulsing=UI,

rae /,— aKTHBHas COCTaBAflOLIas TOKa,
], — peakTHBHasg COCTABJAIILAA TOKA,
P,— aKTuBHAasi MOLIHOCTb TOK3,
P, — peakThBHas MOWIHOCTb TOKa.

§ 86. BHENIHEE BBINOJHEHHE

WnaykunoHnble BAaTTMETPH BBINYCKAIOTCS AJisi H3MEPEHHS] MOILHO-
CTH B LeNsAX ofHOQasHoTO M TpexdasHoro Toka. [Io BHellHeMy BBIMOJ-
HEHHIO OHM OJMHAKOBHI: HX MeXaHH3Mbl MOHTHUDPYIOTCH B KpPYTJIBIX Bhl-
CTYNAalOWMHUX OTKPEITHIX KOpnycaX ¢ AuaMeTpoM wokoas 225 mm. Epunu-

CTBEHHBIM BHeLIHHM pa3/iHuHeM SBJSeTCS KOJHUUYeCTBO BHIBOAHBIX 3aXKH-
MOB. '

Ha unxreii cTopoHe nokons npubopa HakJewBaeTcs OTNeYaTaHHAR
¥a OGymare cxeMa BKJIOYeHMS BaTTMeTpa.

CueTunku SHeprMM BbiMyCKAIOTCA TaKXKe JJA BKJIOYEHHS B LeNH
onHOGa3Horo u TpexdasHoro Toka. Mx BHellHee BLIMOJHeHMe W raba-

PUTHBbIE pa3Mepbl pasyuyHbel. OCOGEHHOCTH KOHCTPYKUHH KaxAOTo. THIA
CYETYHKA TOSICHSAIOTCS HMKe.
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§ 87. TEXHAYECKHE JAHHBIE BATTMETPOB

TexHuuecKHe JaHHbIe BATTMETPOB NpHBedeHLl B Tabur. 112.

Ta6bawma 112
Texanueckde JaHHEIE BATTMETPOR

) Mpeaeast moxasaHuf
Xapaktepucruka 5A/110V - 5 Aj220 V
OMuyeckoe CONpOTHBAEHHE NOCAeN0BaTeIbHOH
OOGMOTKH, € . & & v v v v v e v o o o o o v v 0,05 0,05
To xe mapaanesbHo#t Oo6MOTKM, & . . . . . . 250 1700
Haun6oanwee notpebaenne ToKa B napannenbnun
o6MOTKE, A . . . . . . . .o 0,054 0,017
Hanboabee notpebaeHre MOUIHOCTH B mapau-
aAeabHo#t obmorke, W . . . . . . ... . .. L, 1,8 1,7
To we B nocnenosaveamoﬁ o6bmotke, W . . . 128 128
TMagenve HanpsKenHs B NOCAEROBATEABHOH 06-
MOTKE NpPH HOMHHAJibHOM Toke, V. . . . . . . . 0,26 0,26
ConpoTHBAEHHE MNOCAEA0BATEAbHON OGMOTKH
(npu nepemensom Toke 50 Hz), @ . . . . . . . . 0,052 0,052
To xe nmapannenbHo#t obMOTKM, €. . . . . . . 2038 12940

§ $8. TRIOGI IPHEOPOB MHAYKIMAOHHON CHCTEMBI

[TpuGopel HHAYKIHOHHOH CHCTEMBl B 3aBHCHUMOCTH OT Ha3HauyeHHS
H3TOTOBJISIOTCS CJIEAYIOUIUX THIIOB:

BaTTMETp MHAYKUHOHHBIA ofHodasHbit THna BHO;

BATTMETP HHI[yKLlHOHHind Tpexdasunii THna BUT;

BATTMETP MHAYKIHMOHHBIA C Hy/eBOH TOYKOH THNA BI/IH
BaTTMeTP MHAYKilMOHHBIH TpexdasHelil peakTusHoro tuna BUTP;
yKasaTeJib NOpsiiKa caefoBanus ¢as tuna UV P,

CYETYHK SHepruH ofHo(a3Horo Toka tHna bB,;

CUETYMK dHepruu TpexdasHoro toka tuma H;

CUeTYMK peakTHBHOH 3Hepruu Ttuma HP;

CYETUYMK SHEPrHH YeThIpeXNMpOBOAHOH cucTeMbl THnma WU,

I/IH).IYKU.HOHHI:IQ BaTTMETPBI BC/AeACTBHE 3HAYHUTEJBHOI'O pasﬂooépa-
3HA 3KCIJIOATALHOHHBIX yCJIOBPlﬁ U3roTOBJIAIOTCS TOJIBKO 110 CllelHaJib-
HBIM 3aKa3aM C NpeJBapHTEJbHBIM 3aIlpoCcoM.

Ilpn 3akase BaTTMeTpPOB HEOGXONMMO yKasbiBaTbh: THN BaTTMeTpa,
npeaen usMepeHus, KOS)HIUHEHTE! TpaHC)OPMALUY, HAaNpPAXKeHHe  CHITy
TOKa B TOH IemH, AJs KOTOpO# npefHasHauaeTca BaTTMeTp. B sampocax
0 Tpex(asHbIX BaTTMeTpaxX (BUT, BUH u BUTP) Heo6xoaumo ykasbi-
BaTh KaK JIMHeliHoe, TaK u (a3Hoe HampsKeHHe.

Hpu 3aKase CYeTYHKOB HGO6XO)1HMO YKa3blBaTh THII cquuna,
a TaKxke Ipelelibl H3MEPEHUA TOKa M HalpsaKeHHs.
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§ $9. BATTMETPbLI THUA B0
()cHOBHEI® CBeleHHd

Barrmerpnl TMna BUO (MHAyKUHOHHBIE, OnHOdA3HbIE) TNpelHa3Ha-
yalTCA A M3MepPeHUs MOILHOCTH B LeMNAX rnepeMeHHOro oAHO(da3Horo
TOKa MPOMBIILJIEHHOH 43aCTOThHI.

HamepuTeabHbli MEXaHHU3M BaTTMETPa COCTOMT M3 OJHOH MNaphl Ka-
TylleX — MOCJeI0BaTENbHON U MapaJesbHOH.

OGwuit Bug BaTTMETpa NokasaH Ha puc. 113, a rabapuTHble pasmepsl
Ha puc. 114.

BxJiloueHHe BaTTMETPOB B Liellb NPOH3BOLHTCS KaK HENOCPedCTBEHHO,
Tak U yepes3 M3MepHUTe/bHble TpaHC(HOPMATOPBl TOKA M HANpSIXKeHHs,
npugeM u3MepeHde MowHocTd o 1000 W mpoucxoauT mpu Hemocpen-

Puc. 113. O6mu# Buz BatTMeTpa ThHma BMO.

182.5

—

21 bnn—

—— 47—
Puc. 114. Ta6apurabie pasmeps npuGopa tuna BHO.
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CTBEHHOM BKJIOYEHHH, a NP MOLIHOCTH, NMpPEBbILIAIOUIeH 3Ty BEJMIHHY,
BK/IIOUEHHE MPOH3BOJAUTCS yepe3 H3MepuTelbHble TpaHc(HOpMaTopHI.
Cxembl BkoueHus BarrmerpoB Tuna BHO nokasanbl Ha pue. 115.

. Bec npubopa’ 4,3 xe; ueua 125 py6.
Ilpegean HsMepeHHA
[Mpenensl usmepeHuss BaTiMerpoB Tunma BHMO nokasansl B Ta6a. 113.

Ta6auma 113
Ilpexeasl m3vepeHHs BaTTMeTpoR TAma BHO

HomunanbHoe Tpu BKAIOYEHUU Yepes Mpu BkAIOYeHUHn yepes
HanpfKexue Tpu wenocpea- | yayepurensuetst Tpaucgop-| mamepuresvuei Tpancpop-
v CTBEHHOM MaTop HanpsKeHus ¢ BTO- MATOP HuNPRKEHHdA C BTO-
BKAOYEHUR puyHOR 1%%M‘(;Tkoﬂ . puuHoOR ﬁgu{),n(oﬂ
Ha Ha
HoMmianbyas ¥
cna’\ TOKa 127 | 220 ] 380 | 500 | 3 000( 6 000]10000(35 000 550 | 3 30| 6 670]11 000| 38500
.

5 600 1,0/2,0125| 15! 30| 50|200|3,0| 15| 30 | &0 200
7,5 1,01 1,5/3,0{4,0| 20| 45| 70|250| 4,0} 25 57 | 80300
10 1,5/20(40{50| 30| 60]|100|350( 5,0} 30| 60-| 100 |4n0
15 20(30(60!70]( 45| 90|150|500( &0 | 50| 100 | 150|600
20 2,5| 4,0 7,0 [10,0] 60100200 |70n|10,0| 60 150|200 |RnO
30 4,01} 6,0(10,015,0] 90|150(300| 1,u | 15|100|200|300]| 1,0
40 50| 90| 15| 20(100(250(400| 1,5| 20150250400 1,5
30 6,0| 10| 20| 25]150{300(500| 2,04 30|150|300(5C0[ 2,0
75 10| 15| 30| 40(200|450(700] 2,5 40|250|500|R80"| 3,0
100 15| 20| 40| 50(300|600| L,u |35 50|30 6N | L,v |40
150 20| 30| 60| 70|450/900| 1,550 | 8050007 1,5 6,0
200 25| 40| 70100 (600] t,0[2,0]7,0]100|600] 1,520 ] 8,0
300 40| 60100150 |900] 1,5]3,0|10,0[150] 1,0 | 2,0 (3,0 10
400 50| 90|150(200)T,0] 25|40 15]200[15]|25(4,0] 15
500 60|100]200(250] 1,5] 3,0 (50| 20]370] LL6|3,0(50| 20
600 70150 (250|300 25| 3,5(6,0| 20135°|20]|40]|6,0]| 25
750 100 | 150 {300 (400 3,0 | 45| 7,0 | 25[400| 25|50 |8,0]| 30
1000 150 | 200 | 400|500 3,5 6,0 { 10,0 351500 |3,0|6,0 | 10| 40
1 500 200300 |6001700) 4,5 9,0 15[ s01F00 .4,0 10 | 15] 50
2000 250|400 | 700 [0 6,0 15| 20| 70{T,0 (6,0 15| 20| 80
3000 400 (600 | T,0(1,5|9,0| 20| 30[100f1,5] 10 1 20 | 30|100
4000 500|900 1,5]2,0] 10| 25| 40[150]2,0| 15| 25 | 40150
5000 600|1,0(20(25( 15| 30| 50/200|3,0| 15| 30 | 50200
6000 70011,56(25)30(20) 35| 60(200(3,5| 20|40 | 60250
7500 LU[2,0/(30([40]|25]|45( 70|250|4,0| 25| 50 | 80300
10000 1,5(25(4,0(50( 30|60 100|300(50| 30 | 60 |100|400

ITpumevanua 1. [peness uaMepenus Boille XUPHOH TOMAaHOH TMHHH XaHbl
B KHJIOBAaTTax, HHe — B MerasaTTax.

2. Ha cuny toka B 5 A BkJloueHHE MONET OBITb HENOCPENCTBEHHOE HAM 4epe3
M3MEDHTENbHLIA TpaHCcPOPMATOP TOKA.

3. Mokasanusie B Tabanue TpanchopMaTops Hampskewus Ha 110 V Boimycka-
AHCh PAREC; B HACTOfLIEE BPEMA CTaHAaPTHSOBAaHO HaNmpsAieHHE BTOPHUAOH OOMOTKH
Tpauchopmatopos Ha 100 V.
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Puc. 115. Cxembl BKJAKUEHHs BaTTMeTpa THma BUO:

@ — AenocpencTBeHHOe; 6 — 4epe3 M3MePUTENbHbIt TPaHCHOPMATOD TOKA; & — uepe3 H3MepUTeabHble
TpaHchopMaTOPsl TOKA M HANP AKeHUd.

§ 90. BATTMETPHI THIIA BUH
OcHOBHEIE CBeIeHHS

Barrmerpel Tuma BUH (uHaykuuonuble, ¢ HYJeBOH TOUKOH) mpen-
Ha3HAYalTCs AJIS U3MepeHHss MOLIHOCTH B lleNdaX Tpex@asHoro nepeMeH-
HOTO TOKa NMpPOMBILIJIEHHO/ YacTOThl C paBHOMepHo# Harpyskoil ¢as, HO
np# COoeduHEeHHH OGMOTOK TeHepaTopa 3Be3NOd ¢ BhIBeJEHHON HYJ/eBOH
TOYKOH, a TaKXe U B HeNAX ¢ HCKYCCTBeHHOH HYJ/IeBOH TOYKOH.

O6wuit BuA BaTTMETpa nokasaH Ha puc. 116, a rabapuTHble pas-
Mephbl ero Takue e, Kak n BaTtMmerpa tuna BHUO (puc. 114).

[Mapannenbuasi 06MOTKa 3THX BATTMETPOB BKJ/IOYaeTcss Mexay da-
30H, B KOTOPYIO BKJ/IOYeHa Ioc/efoBaTesbHasi 0GMOIKa, W BhiBeJeHHOH
HYJIeBOH TOYKOH.

BxJ/oueHne BaTTMETPOB B LieNb POU3BOAHTCA KaK HENOCPeJCTBEHHO,
TaK U UYepe3 M3MEePUTENbHble TpaHC(OPMATOPbl TOKA M HaMpsKEHHS.

Ilns usmepenuss B Lensix C JUEEHHBIM HampsikeHneM 127, 220 u
380 V sartmerphl THra BUH wu3roToBastioTcs AJs1 HENOCPEACTBEHHOrO
BKJIIOUEHUs] TapaJieslbHOH OGMOTKHM, IOC/efoBaTe/bHAas e 0OMOTKa
BKJIIOYAETCs] Yepe3 M3MepUTesbHble TpaHChOpMaTopsl TOKa Ha 5 A.

Ilns uaMepenust B uensix ¢ JUHelHbM Hanpsokexnnem 500 V u Bbille
BaTTMeTpel THMa BUH wusrotosssiiorcst IJist BKJOYEHHS Kak IHapad-
JIeJIbHOH, TaK M MOCJEeOBATENbHON OOMOTKH uepe3 H3MepHTeJsbHbIe
TpaHcHOPMaTOpHI.

CxeMmbl BKJIIOUEHUs] BaTTMETPOB 110Ka3aHbl Ha puc. 117.

Bec npuGopa 4,3 xe; uexa 125 py6.
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Puc. 116. O6wu#i Bug BaTTMerpa THna BUH.
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Puc. 117. Cxembl BKJIOYEHHS BaTTMeTpa Tuna BUH:

@ - HeNOCPEeACTBEHHOe; 6 — uyepe3 H3MePHUTENbHHA TPaHchoOpPMATOpP Toka;, & — Yyepes H3MepHTEILEMS
TPaHCHOPMATOPE TOKA H HanpmxeHWs.,



IIpepeast A3MePOHEA

Ipenens u3amepennst BarTMeTpos tuna BUH nokasanel B Te6a 114.

Ilpeneanl H3MEPEHAA BATTMETpoB THma BHH

Tabanuga 114

\ Cnoco6 BKAIOYEHHS Napanieib- Hyae caesa Ryas mocpennne
HOMl UeMH M HOMHHaAbHoe

HanpaxeHue [pu BkAOYEeHUR IIpu BKAOYEHMIT
v IMpn He- | uepe3s wusmepu- IIpu He- | uepes usMepu-
nocpescr- | 1SIMME TPate | nocpecr | Tenbaie TP
BEHHOM | npgyenus ¢ Bro-| BEHHOM npml(eluugc BTO-
~ BKJAIOYEHHH| PUYHOA 0O6MOT- |BKANOYEHHH| puynoit obmoT-
HomaHanbHas CUM3 TOKA kol 100 V kofi ny 110 V
\ 220 | 38) (3000|600 [35000] 220 | 38 | 3 0n]6 a0 [2500)
5 2,00 30| 25| 50|300( 2,0(3,0] 25( 50300
7,5 30| 50| 40| 80(450|3,0| 50| 40| 80460
10 4,0] 6,0| 50|100|600| 4,0( 6,0( 50|100|600
15 6,0 10| 80(150|900| 6,0 10| 80| 150|900
20 70| 15[100]200)1,5] 7,0| 15/100/200] 1,0
30 10| 20150300 2,0] 10| 20(150]|300] 2,0
40 15| 25(200|400| 2.5] 15| 25(200400] 2,5
50 20| 30[250 (500 3,01 20| 30|250(500] 3,0
75 30| 50400|800) 4,5] 30( 50|400|&0t | 4,6
100 40| 60{500] 1,0] 6,0 40| 60]500) L,u| 6,0
150 60 100{ 8} 1,51 90| 60[100[®00] 1,5| 9,0
200 70150 ,u| 2,0| 15] 70| 150) 1,0 2,0| 15
300 100(200| 1,5| 3,0| 20]|100{20c| 1,5] 3,0] 20
400 1501259] 2,0( 4,0, 25]150|250] 2,0( 4,0} 25
500 20013001 2,5| 50| 30|200|300] 2,5| 5,0( 30
600 250(400] 3,0( 6,0 35|250(400] 3,01 6,0| 36
750 300|500 4,0( 8,0| 45]300|500| 4,0| 8,0| 46
1000 400) 6001 5,01 10,0 60|400|60n1 50| 10| 60
1500 600 1,0] 80| 15| 90|600) 1,u| 80| 15] 90
2000 k00| 1,5 10| 20|150)700| 1,5 10| 20| 150
3000 1LU] 20| 15| 30({200| L,u| 20| 15| 30]200
4000 1,51 2,5 20| 40(250| 1,5 2,5| 20| 40|250
5000 2,0 30 25| 50({3c0( 20| 30| 25| 50]300
6 000 2,51 40| 30| 60(350| 2,5| 4,0 30| 60360
7 500 3,01 50| 40| 80(450| 3,0, 50| 40| 80460
10000 4,0 6,0 50|100(600| 4,0| 6,0 50| 100 | 600

Mpumevanns 1 Mpeneasl HaMepenus Bhille KMPHOH JOMAHOH MHHMM AaHbi

B KHAOBATTAX, HAXE — B MeraBarTax.

2. Ha cuny toka B 5 A BxkawoueHHE MOXET GWTb HEMOCPEACTBEHHO HJIM uepe2

M3MEpHTENBHbIA TpPaHcGopMaTOp TOKa.

3. MokasanHvie B Tabauue TpaHcGOPMATOPH Hanpsxenus Ha 110 V BHmyckaancs
paHee; B HACTOAIEE BpEMs CTAHAAPTH30BAHO HanpsiKeHHe BTOPUYHOH OGMOTKM

Tpancopmatopos Ha 100 V.
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§ 9. BATTMETPHI THIIA BHT » BATP
OcHOBHEIE CBeIeHAA

Barrmerpsl tina BHUT u BHTP (unaykuuoHHble Tpexdasubie u
MHAYKIHOHHbIE TpeX(a3Hble peaKTHBHble) MPefHA3HAYAIOTCH AN H3Me-
peHusl MOIIHOCTH B LENsAX NepeMeHHoro Tpex(}a3HOro ToKa C HepaBHO-
MepHOH Harpy3ko#t ¢a3. HemoaBukHyI0 yacTh MexaHA3Ma B 3THX Bari-
MeTpax COCTaBJIIOT [iBe nocJe[oBaTeNlbHble ¥ [Be MapaJJelbHble Ka-
Tywku. [TepBeie 1 BTOpble KaTyWKH MeXAy co60i coBeplLIEHHO OAMHa-
KOBBI..

Puc. 118. O6wmu#t Bux BarT™MeTpa THna BUT.

BkJ/oyeHne KaTylieK B Lelld NPOMCXOANT Mo TaK Ha3blBaeMOM cxeMme
Apona.

Cxembl BKmaioueHust BatTMmerpoB tuna BUT u BUTP mokasamel Ha
puc. 119 u 120. DTu cXembl NPHTOAHBI KakK [Js1 PaBHOMEPHOA, TaK
¥ [JA HepaBHOMEDHOW Harpy3kd ¢as3 H mpi uoboil MX NOCJHemOBa-
“TeJIbHOCTH.

HeoGxonumo ormeruts, uto BarTMerpbl BUT He mpuMeRuMbl npH co-
ellMHeHHH 0OMOTOK reHepaTopa 3Be3foH C 3a3eMJIeHHOH HyJeBOH TOY-
Ko, TaK KaKk 3TO MOXEeT NMPUBECTH K cjyyar 4-NPOBOLHOH CHCTEMBI,
KoTOopass H3Mmepsiercs BaTTMerpoM Ttuna BUWIH. B ocranbHoM Batt-
merpol BUT nosHocThi0 cooTBeTcTBYIOT BarTMerpamM BIHH, onucaBHBIM
BEILLE, ‘ -

O6muii Bun BatrMerpa Turna BUT nokasan Ha puc. 118; ero ra6a-
pUTHble pa3Mepbl Te e, uTo BaTTMeTpoB Tuma BMO (puc. 114). Bec
lirgnéopgs 5,2 xe. Llena Battmetpa BUT 125 py6., a sartmerpa BUTP

0 py6.
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Puc, 119. Cxembl BKJIIOUEHHS BaTT- m .
merpa tTuna BUT: !

@ — HemocpencTaeHtoe: § — yepes usMepu-  2(3)

TeabH (e TPJHCPOPMATOPsl TOKA: 8 — Yepes
M3MepuTeabuble TpancopMatopw Toka B 3(2) L
HanpseHdd, 6

L
Puc. 120. CxeMbl BKJIIOUEHHS BaTIMETPa -
trna BUTP: T
a — "enocpencTeeHHoe; 6 — uepe3s H3MEPHTEAL” 1
Hble TpaHCcHOpPMaTOPHl TOKA: 8 — yepe3 uame- . Z e
puTeAbHblE TPAHCHOPMATOPH! TOKA M Hanpse: 3
HUA,



IIpeneans msmepennsa

Ipenenst usmepernsa BaTTMeTpoB BHWT wn  BHTP nokasaun
B Taba. 115.

Ta6anna 115

Mpexexnt n3Mepennd BaTTMeTpoR Tuna BHUT m BHATP

HomuHaabHoe .
“a"P"{',‘e"“e Tpu nenocpen- nszggul;;ﬁg:bf: I;v;a-:{ecpq’egp. usgggu?e(::::: lfl';)a‘;?gosp-
CTBEHHOM MaTopbl HanpsHKeHWsd C BTO- Ma'l‘opl:l HaDpAKEHHSA C BTO-
BKAIOYEHUH PHYHBIM HanpsiKeHueMm PHYHBIM Hanps.KeHHeM
100 V 110 V
HomuHaabHas =
CHMATON 127 | 220 ’38’) 802 }3000‘6000 10000|35000| 550 3300‘6600 11000{38 500
5 1,01 20| 3,0 4,0| 25| 50| 80(300| 50| 30| 60| 100|300
7,5 1,5 30| 5,0 6,0. 40| 20(150|450| 7,0 40| 80150500
10 2,5(4,0]6,0]| 80| 50|100|200[603! 10| 60 |100|200 |600
15 30| 60| 10| 15| 80150250 900] 15| 80 |150|300| 1,0
20 4,0( 7,0| 15| 20|100{200|350| 71,51 20100 200 |400| 1,5
30 6,0 10| 20| 25|150|300 (500 2,0| 30150 350|600 2,0
40 8,0| 15| 25| 35/200|400 [700| 2,5| 40|200|450 | 70n| 2,5
50 10 20| 30| 45:250{500 (8001 3,0| 50|300|600| T,u, 3,0
75 15| 30| 50| 60:!400|800] T,0| 4,5] 70[400|”00| 1,5] 5,0
100 25| 40| 60| 80!500 1,0] 20| 6,0]100[600 1,01 2,0/ 6,0
150 30| 60100 150'800' 1,5|25|90]150[80 | 1,5 3,0 10,0
200 40| 70(150|2001 1,0 2,0| 3,5| 15|200]71,0] 2,0] 40| 15
300 60(100(200(250] 1,5] 3,0] 50| 20]300] 1,5| 3,5| 6,0/ 20
400 80150 (250|350 2,0] 4,0|7,0| 25]400] 2,0] 45| 7,0| 25
500 100 {200 [ 300 {450 2,5| 5,0 80| 30]|500] 3,0] 6,0 10; 30
600 150|250 (400 [500] 3,0]| 6,0| 10| 35|600] 3,5| 7,0| 10| 40
750 150|300 (500 [ 600] 4,0| 8,0| 15| 45|700] 4,0( 8,0| 15| 50
1000 250 | 400|600 1 800 | 501 10| 2¢| 60| 1,0, 6,0 10| 20! 60
1500 300|600] 1,01 L,o! 80| 15| 25| 90| 1,5| 8,0 15| 30| 100
2000 400(700] 1,5/ 2,0| 10| 20| 35(150| 2,0| 10| 20| 40,150
3000 600|T,0] 20| 2,5| 15| 30| 50|200| 3,0| 15| 35| 60200
4000 800] 1,5| 2,5 35| 20| 40| 70|250 | 4,0| 20| 45| 70250
5000 10] 20| 30|4,5| 25 50| 80|300| 50| 30{ 60100300
6 000 1,5] 2,5| 4,0( 50| 30| 60{100|350 | 6,0{ 35| 70| 1061400
7 500 1,50 30| 50( 60| 40| 80|150(450| 7,0| 40| 80150 | 500
10000 25| 40| 6,0/ 80| 50|100|200|600| 10| 60{100| 200|600

NMpumeuanus 1. [peaessi namepenns Bbllle XHPHOH JOM3HOH AMHMK AIHBI
B KHWJOBAaTTaX, HHXE — B MEraBaTTax.

2. Ha cuny toka B 5 A BKIIOYEHHME MOXET ObiTh HEMOCPEACTBEHHOE MM Huepe3
H3MepUTENbHBIA TpancdopmaTop TOKa.

3. Mokazauubie B Tabanue 1paHcHOpMATOPH HanmpsxkeHus Ha 110 V Boinyckananch
panee; B HacTofllee BpeMs CTaHAaPTM30BAHO HAMpsKeHHEe BTOPHYHOH OOMOTKHM
TpancoopmaropoB Ha 100 V.
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§ 92. IPABOP THIA HY®
Haswadenue mpuGopa

[MpuGop Ttina UYP (MHAYKLHOHHBEIH yKasaTesb Nopsaka cJenoBa-
Hus (a3) mpeJHA3HAauaeTcs [ ONpeJeseHHs MoCAel0BaTe/bHOCTH
BpaiieHust ¢as, uTo ABJIAETCA Heo6XOAMMbIM NMpH BKJIOYEHHHA K CeTAM

Puc. 12]. OO6mmit BHA yKasaTens
nopsaka caegoBaHus (a3 thna UYd.

TpexdasHoro MepeMeHHOTO0 TOKa TAaKHUX 3JIEKTPOH3MePUTeJbHbIX MpHGO-
POB, KaK CUETUHKH 3JIEKTPHUECKOH 3HepPruH, Tpexdasnbie ¢as3oMeTpsl,
CHHXDOHOCKONBI M Ap. Ilepeq BKJIOUeHHeM IepeuHCJeHHBIX NPUOOpPOB
B llenlb BO3HHKAeT HeoGXoAHMOCTh B ompefesneHun 1, 2 u 3 da3 (uHoraa
ynotpebasior o6o3navenus R, S u T); B arom cuayyae npuGop LY P
SIBJISIETCS BeCbMa YJAOGHBIM M HENOCPeCTBEHHO YKa3biBaeT IIPaBUJIbHYIO
MoC/IeI0BaTeJbHOCTh BpalleHus (as.

IIpranan peficreud

B ochoBe paborei npu6opa MIY® ucnosb3oBaH NPHHUHUM Bpallaio-
merocs, WK Geryuero, nonas. Tpu cepieuHuka (MOJIOCH) U3 MATKOTO
xKesesa ¢ OAHOH CTOPOHBL CBSI3aHbl OOLIHM OCHOBaHHeM: U3 TaKOTo e
MaTepuaja M PaclojioXeHbl M0 CTOPOHAM MPaBUJbHOIO TPeyTOJIbHHKA.
Ha cepieynnku HacaxeHbl KaTYWKU C OGMOTKOH M3 GOJIBLIOTO YHCJA
BHTKOB DEOTAHOBOH MPOBOJIOKH (ROTOpas MHCKJIOYaeT HeOOXOJUMOLTh
B 106aBOYHOM CONPOTHBJIEHHH).

Hauana o6MOTOK Bcex Tpex KaTyweK coequHEeHsl BMeCTe, a KOHI(LI
HX BBIBEJ€HBl K TPeM 3a)kHuMaM, uMmeroluM o6osHauenust 1, 2 u 3. Ilpu
BXJIIOUEHHH TaKUM 00pa3oOM paclOJIOKEHHbIX KaTylleK B Lelb TpeX-
(ha3HOTO TOKAa MEXAy KeJe3HBIMHM CepAeYHHKaMH (IOJII0CaME) MOSABUTCA
Bpamlaiomleecss MarHHTHOE roJe.

B nsockocTH BpallleHHsi 3TOro MOJsi NOMeNleH CMOCOGHBIA Jerko
BpaIlaThCAd MeTa/lIM9eCKHHd JMHCK, KOTOphlil 6Jarogaps vHIYKTHPOBaH-
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HIM B HeM ToKaM Pyko yBjleKaeTcssi BpaUlalOUMCs MAaCHHTHbIM
noJeM. -

Ha nucke HapucoBaHa CTpeJika, YKasblBalolllas OMNpeAe/eHHOe Ha-
npaBJieHHe BpAILeHHst IPH MPaBHJBHOM IOPSAAKe uyepeaoBaHus Tpexdas-
Ho# menu. Ecnm muck Bk/oueHHoro npubopa BpamiaeTcsi B CTOPOHY,
yKasaHHYIO CTPeJKO#, TO 3aXUMbl onpefesseMoil TpexdasHoi wuenu
HMeIOT HoMepa (a3 COOTBETCTBEHHO BKJIOueHHOMy npubopy. Ecam xe
BpallleHHe AMCKa MPOUCXOJAUT B OGpaTHOM Hanpam/eHHH, TO CJeayeT
y 3aXKHMOB Tpex(asHoH IlenH MepeKk/JIOYHTh JBa NpOBOJda H3 Tpex,
nocJie yero JUCK HayHeT BPAILATbCA B CTOPOHY, YXa3aHHYIO CTDeJKOH,
T. e. 10 HampapmeHHuio uudp 1, 2 u 3.

Ilpu ompenesieHHH MoCAeA0BaTeNbHOCTH (a3 JOCTaTOYHO 3aMETHTh
MOMEHT, KOrla [JHCK HauHeT BpaliaTbCd, Iocje uero mnpubop ciaenayet
OTKJIIOYHTh, TaK KaK NpPH [JHTEJbHOM BKJIOYEHHH NHCK HabepeT GOJb-
IIYI0 CKOPOCTb BpallleHHs, YTO BeJeT K H3HOCY OCH H, CJIeLOBATEJbHO,
K YMeHbIIEHHIO YyBCTBHTEJbHOCTH npubopa.

BremHee BRNOJHEHHE

INpuGop tuna HMY® wusrotoBnseTcsi B 3aKpHITOM MeTaJIHYECKOM,
OKpAIIeHHOM B YEpPHBI LBET KOpIYC®, B KOTOPOM HMEETCsl 3aCTeKJeH-
HOe OKHO JIs HaOJ/IIOleHHs 32 JUCKOM.

O6wmuii Bug npuGopa mokasaH Ha puc. 121, a raGapuTHEle pa3Mepb!
Ha puc. 122.

Puc. 122. ['aGapuThbie pa3mepb npu6opa
tHma UYo.

IIpoTHB 3a)KUMOB, pacnoJIOXKeHHBIX MO OKPYXHOCTH Kopmyca, Nc-
ctaByieHsl OHGpel 1, 2 u 3. 3a:KuUMbl CHaGXKeHbl TOJIOBKAMH, KOTOpPbIE
NPeNATCTBYIOT MONHOMY CBHHUMBAHHIO TOKO3a>KHMHLIX TaekK.

PaGouee monoxenne npu6opa — ropH3oHTaJbHOE.

Bec npu6opa 0,2 xe; uena 25 py6.

IIpexean masmMepeHud

Ykasatenp (a3 tuna HMY®P wusroroBisercs /s HENOCPeACTBEH-
HOTO BKJHOUeHHs B TpexcasHele lLlenHd, HMelollHe HanpspKkeHne oT 60 a0
220 V. Ona nHanpsixkeHnus cereil Buime 220 V BkJoyeHue npubopa npo-
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R3BONUTCA Yepe3 HaMepuTe/bHble TPaHCPOpPMATOpbl, mpuieM B ykasaH-
HbIX Mpefle]ax HaNpsUKeHHsi MPUMEHsSeTCs OMHH ¥ TOT XKe npHoéop.
CxeMu! BKJjoueHus: nmpubopa thna Y@ HenocpeACTBeHHO W uepe3

H3MepETe/bHBI TpaHcopMaTOp MOKZ3aHBI HA DHC. 123.

——

)—— Tt

4

-~ &

Puc. 123. Cxempl BKaloueHnus upn6opa thna UMY P:

€/e6a — HENOCPEACTBEHHOE, CRpPABa — Yepe3 HaMe-
puTenbHbIH TPaHCHOpPMATOP HaNpPAKEHHS,

§ 93. CYETYHKH JHEPTHH THIA B,
Hassavesne npréopa

VIHAYKUMOHHBIA CUETYHK 3JIOKTPHYECKOH sHepruu Tuna b, mpeana-
3HagaeTcsl AJs YyueTa akKTHBHOH 3/eKTpPHUeCKOH 3HEprHH, . H3pacXono-
BaHHOA 32 ONpeJe/ieHHbi NMPOMEXKYTOK BpeMEHH B.OAHO(a3HOH wueni
nepeMeHHOTO TOKa.

Cuerunku THna B, peryaupyiorca npn O€3MHIYKLMOHHOH Harpyske
fcos g= 1,0), HO MOryT ObITE OTPETYJHPOBAHbl A5 y4YeTa SHEPTHH NP
HHAYKIHOHHOH Harpyske. :

Ilpuanan pgeficTeRd

Y4er 3jeKTpHuYecKoil SHepPrHH, pacxolyeMOH B LlefH, MPOU3BOAUTCS
HENoCPeCTBEHHBLIM OTCYETOM KHJIOBATTYACOB MO CYETHOMY MEXaHH3MYy
cueTynka. [Tocnennuil cuennsiercss ¢ yepBAKOM Ha OCH JIETKOTO aJlIlOMH-
HUEBOrO MMCKa, ABJAIOILErocs MOABHKHBIM 3JIEMEHTOM CUETYHKa.

Huck noMelieH Mexay ABYMSI CaMOCTOSITE/JbHBIMH HENOJBHXHBIMI
o6MOTKaMH, MO KOTOPbIM MpPOTEKaeT fepeMeHHblii Tok. OfHa M3 3THX
OGMOTOK BKJIOYAeTCS B 3JIEKTPHUECKYIO Ilerb MOCJ/e0BAaTe/bHO C Ha-
FPy3KoH, TaK 4TO 06pasyeMblii B Hell MarHHTHbI MOTOK @; MpONOpLHO-
HaJleH HarpysouHomy Toky /. Bropas o6MoTKa BKjIOYaeTcs B LeENb
napajeJIbHO Harpyske; Bo30y>KAaeMblil B Hell MAarHuTHblil NOTOK @,
NpONOPLUAOHAJIeH HanpsikeHuio cetn U. '

OGpasoBanubie oGenmu 06MOTKaMHU MoToKH @, M @D, CABHHYTHY
Mexay co6oii Ha 90° Bo BpeMeHH M HampaBJjieHH Napaje bHO APYT
Zpyry B mpocTpaHcree. Co3naBaeMOe MOTOKaMM Geryiiee MarHuTtHoe

nojie BBI3bIBAT B NHMCKe TOKH PyKo H, B3aHMOAEHCTBYSl C 3THMH TO-
KaMH, yBJIeKaeT JHCK.

207



Bpawarowuit MomeHT M, mponopunoHaneH notokaM @, u @, :
M, =k ® ,Pysing,

rae ¢ — CABHr (a3 MeXAy NOTOKAaMH;
k —Ko3buuueHT, 3aBHCALMA OT KOHCTPYKTHBHLIX OCOGEHHO-
cTefl cUeTuyHKa.
Tak xak @, nponopumonanen I, D, mnponopuuoxaren U,

a yroa $=90°—¢9 (rge @ — caBur (a3 MexAy TOKOM M HanpsxKe-

HHEM CeTH), TO
M, =k,IU "Ccos @

UJAH
M, =hP,

rae P — MoujHOCTbh 3/IGKTPHYECKOFO TOKa B IENH, B KOTOPYIO BKJIIOYER
CYEeTYUK. -

ITpu nomoi¥ NOCTOAHHOIO MarHUTa, PAclOJIOKEHHOTO TaK, 4TO ero
HOJIIOCHl OXBAaThIBAIOT JMCK, B MOcjeNHeM HHAYKTHPYIOTCS TOKH, TOPMO-
3fifliie JHCK NIpH ero BpalleHuH. I[lepemellieHweM MarHuTa BAOJB MJIO-
CKOCTH JHCKa MOXHO peryJupoBaTb TOPMO3fIIMH MOMEHT cYer-
uydka M.

Ilpu paBHoMepHOM BpalieHHH qucka (npu GoJibllioll CKOPOCTH €ro,
KOrjaa TpeHHeM MOXKHO IpeHeOpeub)

M, =M.

A Tak Kak TOpMO3fAmHH MOMEHT M MpsMO NMPOMOPIMOHAJNEH CKOPO-
CTWd Bpalledus MOABHXKHONU 9acTH, T. €. M»T-—-ksn (rme n — uucao o6o-
POTOB [HCKA B €JUHHLY BPEMeHH), TO

k,P = kin
I

TakuM oGpasom paGora W 3a BpeMs f, yuuThiBaeMass CUETUHKOM,
onpeaensercs U3 GOpMyJb!

&
W=?3nt.

Jra BeJHYHHA M OTMeYaeTcs CYeTHHIM MEXaHH3MOM CUeTUHKA.

Ins koMneHcauuu TPeHHs B BePXHEM H HHXKHEM NOMILMIHHKAX CYeT-
'HOrO MeXaHu3Ma M TPEHHs JHCKa O BO3[YX, BJIMSHUE KOTOPbIX PE3KO BO3-
pacTaeT NpH He3HAuHTesbHOH Harpyske cueTuHka (B npefesax 5—10%
OT HOMMHA/NbHOH Harpy3kd), B CUYETYHKEe CO3JaeTcs JOMOJIHHUTEJ/bHbIH
BpamaoImui MoMeHT. JIJi 3TOH LeJH CJYKHT JKeJie3Hbl BUHT, BBepHY-
THIi B CeplleyHHK MNapaJulesIbHOH LeNH CYETYHKa, OTBETBJSIOLIHH 9acCTh
MarHMTHOrO MOTOKA LeNH HaApsiKeHHs. Pery/MpoBKa 1OMONHHTE/LHOIO
8palallero MOMeHTa NPOU3BOAUTCA NyTeM YacCTHYHOTO 3aBEPThIBaHHSA
HJIM BLIBEPTHIBAHHA 3TOrO BHHTA.
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BueniHee BRINOJHOHHE

Bpamatomuii smeMeHT cueTyUKa (3/1€KTPOMAarHuTHasl CHCTeMa ero),
fI0JBUXKHAA YaCTb, NIOCTOSIHHBIH MarHHT M CUETHHIH MeXaHM3M Kpensrcs
BHHTAMH B LITAMTOBAHHOH CTOHKE H3 JIHCTOBOIO KEJe3a TOJILIHHO
2,5 s, :

Croiika cO CMOHTHPOBAHHbIMH Ha HEH 3JIeMEHTAMH CuYeTYHKa MoMme-
ulaercsl B ILITAMIIOBAHHBIH JKeJIe3HbIH I[0OKOJIb M3 JIHCTOBOrO KeJje3a
roamunoil 0,8 mm m 3akpbiBaeTcs TJIyOOKHMM KBaApPaTHLIM JKeJE3HbIM
KOXYXOM H3 TOr'0 XK€ ¥KeJje3a, UTO H LOKOJib

Puc. 124. Oowun Bua cyetynka D

—— 726 ~ff2
A

.

i
L
50

l
7 |
\EEii

)
b— 85 —
~———116—e=

142

RS

_
l-—-- 15

Puc. 125, I'a6a nTHHE pasMepbl cueTyHKa
Tuna b,
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B KOXKYyX€ HMEETCs1 3aCTEK/JIEHHOE OKOIIKO, 4epe3 KOTOpOoe BHAHL
l.lI/Iquibl CUYETHOI'o MexaHH3Ma U Kpaﬁ JAHCKa, TAKUM 06p830M CHATHE No-
Ka3aHUH CO CUETHOro MexaHuaMmMa U fIpOBEpPKa CYETUHKA BO3MOXKHbI npa
3AKPbITOM CueT4HKe.

O6m1411f2153u;1 CYETUMKA NOKasaH Ha puc. 124, a rabGapuTHbie pasMeph
Ha pHC. .

b

3

Puc. 126. Cxembl BKJIOYEHHA CYETUHKa Trha bg:
€064 — HENOCPENCTBEHHOE;, (7pasa — uepe3 TPaHCPOPMATOPH TOKA
W HanpsaxXeHus.

Hpenemﬂ ngvepeHnd H CXeMa BEJIYEHBA B mIelb

Cuerunkn Tuna B. BKmMouawTcss B IeNb KaK HEMOCPEACTBEHHO, TdK
M Yepe3 M3MepUTEJbHble TPaHC(OPMaTOpbl TOKA W HampsikeH—s. [lpe-
neJbl M3MepeHHsl CueTYMKOB NOKa3aHbl B Tabus. 116, a cxeMbl BKJOYe-

HUA uX Ha puc. 126.

Ta6awuna 116

Cuetanra Taoa B,

Cuna ToKa Hanpsxenue
B nocaesorateabHofl | napz.nenumof | [leperatousioe
o6moTKe 0bMOIKH
A Vv YHCa0
N\ =
] 127 1:500
10 127 1:250 g §
) 220 1:250
' =
Puc. 127. Cxema Bkaloue-
Hya cyeTyuka Tuna b, ana
yueTa peuakTHMBHOH 3uep-
TlH.

Cyeruuk TUna B, MoXeT OLITh HCNOJB30BaH TakXke WU U ydeTa
PeaKkTHBHOH 3Hepruy NP PaBHOMEPHOH HArpyske leNd, CHMMETPHH Ha-
NpsKEHHUA M NPH YCJOBHH COOTBETCTBYIOLLErO BKAIOYEHHS €ro OOMOTCK.
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CxeMa TaKoro BKJIOYeHHs I0KazaHa Ha puc. 127. B atom cayvae no-
Ka3aHHsi CueTuMKa HeoGXOAMMO YMHOXarb Ha )3 = 1,73.

Crnenyer uMeTh B BHIY, YTO CUETUHKH THna B, me umeror mpucno-
co6nends AJist 3anupaHus 0GPaTHOTO XO[a, MO3TOMY MOrYT y4HThIBATh
PEAKTHBHYIO SHEPTHIO TOJILKO B TOM CIyuae, KOTa Harpyska oCTaercs
HHIYKIMOHHOH M He MEPeXONMT B-eMKOCTHYIO /M, Ha0GOPOT, ocTaeTcs

TOJIbKO €MKOCTHOH U He nepexoauT B HHAYKLHOHHYIO.

Texnnueckne XapaKTepHCTHEHN

TexHnueckHe AaHHbBle cueTuMka Tuna DB, npuBemennl B Taba. 117

n 118.

Ta6anua 117

TexHHUecrRaa XapakTepueTHKA cdeTdnka B,

127 V)10 A

_ 127 V5 A 220 V/5 A
XapakTepHcTHka
Bpamaoum#t Moment My, 2c Ce 4,5 4,5 4,5
[lepenatouHoe 4ucmO . v . . . . . . .. .| 1:500 1:250 1:250
Yucao ob6oporos Ha l ¥Wh . . . - 5000 2500 2500
Bec cuerunka,xz. . . . . . . . 1,8 1,8 1,8
Bec moxbemuo yactH, 2 . 22 22 22

Mg,

Koaduuuent mo6poTHOCTH ——5‘-’ C e e 0,2 0,2 0,2

Jaunanie 0GMOTOR

cueTunkra B,

Ta6auua 118

l.pepeabt nusmepenns Liapasneabnas TNocaenoBateabtan
Xapaxrepuctuka 127 V 220 V 5A 10 A
Yucao BATKOB . . . . . . . . . . .| 6000 11 000 2% 11 2X5
IlmameTp npoBONOKH, MM . . . . . ., 0,15 0,12 1,35 2,1
Mapka nmpoBOAOKH . . . . . . . . . n3 na - nen BB
ConportusacHue ownqecvoe e ... 490 2000 0,02 0,01
Conportusnenve xawyweecs, . . . .| 5450 17 000 — —
Han6onbwice novpebaenne Toka, mA . 22 13 — -
[Torepn momncery, W. . . . . . .. 1,0 0,8 1,15 —
[Naaenne HanpsxeHns, mv. .. ... — — 170 118

§ 94. CYETYUKH 3HEPTHAA THIA H

Hazravenne nmpudopa

HHﬂ.yK]J,H'OHHbIH cueTunk tina U npenﬂaaﬂaqaerm IJ151 yueTta aKTeB-
HOH anepruqecxou JHEpruy, BprElOOTaHHOI/I HIH Hapacxonosanuou 3a

Ol'lpelleJleHHbIH NMPpOMEXKYTOK BpeMeHd B LENH TpeX(baSHOl‘O TOKa.

14*
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Hpauanrn xeicreud

Cueruuk THna M mpencraBaser coBoii coueTaHue ABYX caMmo-
CTOSATEJbHbIX 3JIEMEHTOB OAHO(A3HOro CUETYHKA, BKIIOYAEMBIX B Tpex-
MPOBOIHYIO 3JIeKTpPHUYECKYI0 Lellb Tpex(asHoro TOKa TO cxeme
Apona.

Puc. 128. O6muntt Bua cuetymka tuna H.

MarsuuTHble NOTOKH, BO3HHKaKilye B 000X BpAlLlAOUIMX 3JeMeH-
Tax, BO3AEHCTBYIOT Ha OMHH OGLNI aNIOMHHHEBBIH NHCK, CHAALIHII Ha
aloMuHUeBoll Ke oOcH, H, Kak B cuerunke D,, BhI3BIBAIOT B HeMm
tokn DPykc, B3aHMONEHCTBYS C KOTODBIMH CO3/1A0T  Bpallalomuii
MOMEHT HAHCKa, NPOMOPIHOHANBHBIA MOIIHOCTH 3JeKTPHYECKOTo TOKa
B IlelH. :

TopMmoxxeHHe B cueTuuke THNa K mpoM3BOAUTCS NPH MOMOLLH TO-
CTOSIHHOI'O MarHuTa, MOMellleHHOro 060MMH CBOMMM MOJIIOCAMH Haj M-
CKOM. MaruuTHbIH NOTOK MOCTOSIHHCOI'O MACHHTA ‘3aMBIKAETCS NPH IO-
MOIUM JKeJEe3HOrO sIKOPS, BBIIOJHEHHOrO B BH[E YKEJIeSHOH MJIacTHHKH,
3aKpCNJeHHbIH Hal AMCKOM cuerTuMka. Taxum o6pasoM MarHuTHbI 1O~
TOK TOCTOSIHHOTO MarHHTa NEOHH3biBaeT MUCK JB3XJbl B MPOTHBOMNO-
JIOXKHBIX HalpaBJIeHHSX, CO3laBasi BO3MOXKHOCTL Gojee CHJIBHOrO TOP-
MOX<eHHsI, HeO6XOAMMOr0 NpH 3HauuTeJIbHO OoJibllleM BpallaoleM MO-
MeHTe, yeM y cueTuvka tHna b, (5,8—6,5 acm).

MomeHT TODMOXKEHMS MpONOPUHOHAJEH 4Yucay 06OpOTOB [AHCKa
B €IMHHIY BpPeMeHH, MO3TOMY BCJeJACTBHE pPaBeHCTBA MOMEHTa Bpaule-
HHSl MOMEHTY TODMOXEHHsI

P=kFk-n.
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Pacxoj 3JIeKTPHYECKOH SHEPruH 3a TeKyUIHH MPOMEXYTOK BpEeMeHH,
onpejesifieMblit uncaoM o6OpPOTOB NHCKA, OYAeT yKasaH CYEeTHBIM MeXa-
HH30M, CHENJIEHHBIM ¢ 4YepPBSKOM Ha OCH JMCKa.

BHenrmee BHNOJHEHHE

O6a ABMKYLIMX 3JjieMEHTa CyeTYhKa, ero MOABHKHAs 4acTb, NO-
CTOSIHHBI MAarHHT H CYETHbI MeXaHH3M KpensTcs Ha WITaMIOBaHHOM
CTOlHKe JIMCTOBOrO XKeJje3a TOJIIIHHON 2,5 M.

CTolika CO CMOHTHPOBAHHBIM Ha HeH MeXaHHU3MOM CuYeTynKa IoMe-
IaeTcsa B LITAMIIOBAHHOM LIOKOJe H3 JucToBoro xxejeza 0,8 wmm u 3a-
KpbIBaeTCA MPSAMOYrOJIbHBIM TJIYGOKMM KOXKYXOM, LUITAMIOBAHHBIM H3
TOTO ’Ke »eJie3a, UTO U LOKOJIb.

e —

~200 r.—‘uﬂla —_—

-

202

170

&
i
255

N—

WV ° A4
k -}

———— 152

-~ —

Puc. 129. Ta6apuTHble pasmepr cueTunka Thma M.

BbipesanHoe B siMieBOH CTOPOHE KOXYXa OKHO, INIOTHO 3aKpbiTOe
CTeKJIOM, I03BOJIAET YHTaThb MOKA3aHHS CYETHOrO MeXaHH3Ma, HaGJio-
Aath 3a JNBHXKEHHEM JHMCKA H MPOU3BONHTbL TPORANKY CYETYUKA, HE CHH-
MAS C HEro KOXyxa. KoXyX MIOTHC MNPHBEPTHLIBAETCS < UOKOJIO TPeMs
BHHTAMH C OTBEPCTHAMHU [Js NJI0MOUpoBanHs. COOTBETCTBYIOLIHE OTBEp-
CTHS HMEIOTCA B KOXYXeE. '

O6wuit Bug cuerunka tina M moxasan ma puc. 128, a ra6apuTHele
pa3Mepn! Ha puc. 129,

Bec cuetyuka 3,6 xe.

Mpexean m3mepewni

Cuetunkn tMna Y pas HemocpenCTBEHHOTO BKJIOUEHHS B CETb H3ro-
TOBJIIIOTCS HA INpejeJbl, NokasaHHble B Tabu. 119; cxeMa BKJIOYeHHS ux
npusefeHa Ha puc. 130.
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Ta6aunma 119

Npexexn m3MepeHHsa cuerunra THOa H

Hanpskenue Cuana Toka Hanpsxenue Cuaa TOKa Hanpmxeuue Cuna 10ka
\' A v A \' A
110 5 220 5 380 5
110 15 220 15 3%0 15
120 50 220 50 330 50
120 100 220 100 380 100

Inst u3MepeHnst SHePrHH B JEKTPHYECKHX LeNsX ¢ HampsiKeHHEM
suimie 380 V u cunoit toka Gousibiie 100 A MOXHO BOCHOJB30BATHCA
cuerynkoM THna M ua 110 V/5 A n BKIIOYHTH €r0 yepes COOTBeET-
CTBYIOLIME H3MepHUTe/bHble TPaHC(HOPMATOPbl TOKA U HANPSIKEHHA 1O
cxemaM, npuBeleHHbIM Ha puc. 131 u 132.

1
il

~a
Jmpe
, 1 o
A I 0
28— 207 4
3 & JoF il

Puc. 130. Cxema HEMOCPEACTBEHHOTO

BKJAIOYEHHA cyeTyhKa THna U

|

500

~

X

1
1t

Puc. 131. Cxema Bxaouenus cyetqvka

tiia Y 4epes Tpancopuarop toka.

95E B [ ¢
s T
A APA ‘:')( -‘im i
iz/C/ a9 An 32
3(¥F A7 i

Puc. 132. Cxema BKJIOUEHWS CYETUWKA
tina W vyepes TpaHcdopmaTop TOKa
H HanpsKEHHS.

Mpeaynpexnenne. Cyuetunk Tuna M nmpaBu/ibHO yuHTHIBaeT SHEpPruio
9JEKTPHUECKOH WeMH JIHLIb [IPH YKa3aHHOH cxeMe BK/oueHus. [lpu u3-
MEeHEHHH MOpsIAKa csefoBaHus (a3 NOrpellHOCTb €ro NoKasaHus MOKeT
BLIATH 33 YCTaHOBJIEHHbIE NpeJeJibl.

TexHHYeCKHe XapakTepHCTHEH

TexHuyecKne naHHBlE cueT4yHKa THna U npuseners: B TaGua. 120 u 121.
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Ta6aunna 121

JauHnle 060MOTOK cueTuARa Tuna H

Tipenenbt U3MePeHKs llapaaneapnon lLiocaenosareabtoft

1m0V | 220V |38V | 5A 15A | 50A | 100 A
XapaKTepHCTHKA
Uncao BUTKOB . . . . . . . .| 6000(10000)16000| 2X7 5 2 | 2
napajiensHo
Ilwametp nposoaoxu, #x . . .| 015 | 0,12 [ 0,10 135 | 263 | 35 | 6
Mapka nposoaa . . . . . . .| I3 113 Mna-) NbA | NBJA | wuna (wTam-
NOBaHHas)

Conporunsnenne kaxyurcecs, @ | 520 |18600(31600( —
ConpoTusicHne omuueckoe, @ .| 490 | 1400| 2900| 0,016 — —_ —
Har6oaewee  norpebaeune

Toka, mA . . . ... ... 19 12 12 — — — —
Han6oabwine notepu MollHo-

cm, W ... ... ... . 08 1,0 0,8 1,1 — — —
TMagenue nHanpsikenus, mV . — — — 90 — — —

Bce cuetunku THna M ¢ ognHakoBbIM HOMHUHAJBHBIM HaNpSAXKEHUEM
06J1a1al0T OAHHAKOBLIMHU KaTyurkaMmy napaﬂnenbﬂoﬁ nend. To xe camoe
H B OTHOIIEHUH KATYyLIEeK noc/ie10BaTeIbHOH ey,

§ 95. CJETYHEH PEAKTABHOM SHEPTHH THIA P
Hasnavenue mpm6opa

Cuetyukn peakTuBHOK 3sHeprun tuna WP npennasnavarorcs aas
yuera peakTHBHOM 3Hepruu (/U siny) B TPeXNPOBOAHBIX LensaX Tpexda3s-
HOTO TOKa.

IIpnaman peiicTBaa

Inst Toro 4toObl BpallalOLHil MOMEHT CUeTYHKa Oblj NPONOPLHOHA-
aed [U sin ¢, HeoO6Xx0AUMO, uTOOBI CIBAr (a3 MeXKIy MarHUTHBIMH IIO-
Tokamu @; u @, BO3HUKAOUIUMH COOTBETCTBEHHO B OOMOTKax mocJe-
noBaTeabHOM u mapasuienbHol uend, Gul1 pased 0° uam 180°. dTo po-
CTHUraeTcsi COOTBETCTBYIOLIMM DaclOJIOKEHHeM KaTVileK TOKa W Hanpsi- .
JKEHUS B CUETUHKE H CXE€MOH UX BKJIOUEHHS B Liellb.

[locnenoBaTtenbHas LeNb CHETYHKA COCTOUT U3 TPex OOMOTOK.

[leprasi o6MOTKa BKJIOYaeTCs B NepByl0 (asy. ToKa H COCTOMT H3
ONHOW KaTyIIKH B 9 BHTKOB, Haca’KeHHOH Ha ofHYy BeTBb UJ-o0pasHoro
JKeJIe3HOro CepJeyHHKa JIeBOro Bpallaiollero sleMeHTa. Bropas 06-
MOTKa MMeeT JIBe TaKHe XKe KaTYILKH, BKJIIoYaeMble 0CJe/10BaTe/IbHO BO
BTOPYIO (ha3y TOKa; OJHA M3 HUX HACAXEHA Ha BTOPYIO BETBb CepleyHHKA
JIEBOrO BpalaloOlero sJeMeHTa, APYras Ha TaKoH ke cepleuyHHK Mpa-
BOTO Bpamamuiero sneMenta. [IoTox oT KaTyWKH BTOPoii (a3bl HA Ka-
JKIOM M3 3THX CEpAEeYHHKOB HampaBJieH HaBCTpeyy MOTOKY BTOpOH, Ha-
X0IdAIIeHcsT Ha TOM e CeDJeyHHKe KaTyUIKH.

Ha pmpyroit BeTBH npaBoro cepieyHHKa CHAMT TpeTbd o6MOTKa Mo-
CJIeIoBaTeNbHON 1leny, aHaJoruyHas nepBoil. TpeTbst 0OMOTKa BKJIOYeHa
B TpeThio (hady ToKa.
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KaTylexk HamnpsKeHdsi ABe — M0 ONHON B JIEBOM W 1IPaBOM ABHXMY -

KX 3JeMeHTax.
Cxema BkJIOuenus cyetunka tuna MP nokasana wa puc. 133.

TR

AAAA

b4

M

1

2
3

Fenepamop
w N Tt
Hazpyska

Puc. 133. Cxema BKJIIOUEHHS
cyetynka tHna MP.

BremHee BHOJHEeHHAE

Cuetunk Tuna MP nocrpoeH mosHocTbio Ha Gase cueTunka Tvna Y.
Bce ero pgerami (3a HCK/JIOYEHHEM CHCTeMbl OOMOTOK TOKa, CXeMbe
BKJIIOYEHHS W 3aXKHMHOH KOPOOKH) Te XKe, yTo M y cuerunka tuna M.

Buelunu#i BHJ W raGapuTHble pasMepbl TakXKe OJMHAKOBEHI.

Ilpepeas w3mepeHns

Cyeryuku tHna WP umetoT ciaenyoliue npejesbl H3MepeHHs:
110 V/5 A; 220 V/5 A u 386 V/5 A

TexHAYeckEne XapaKTePHCTHKN

TexHnuueckue XapakTepUCTHKH STHX CUETUYHKOB AaHAJIOTHUHBI XapaK-
TepUCTHKaM cueTuMKa Tuna M, 3a uckiaoueHneM O6MOTOK MocCief0Ba-
TeJbHOHM 1eny, JaHHble KOTOpPbIX NpuBejeHbl B Tabu. 122.

Ta6uwuma 122
Jasupie 0GMOTOR HOCIAEXOBATeJAbHCH memdm cueTunka Tnoa HP

XapakTepHCTHKA B 1 u 3 dasax l Bo 2 dase
Uucao BHTKOB . . . . 1%9 l 2X%9
HuameTrp NpoBOJMOKH, i . 1,35 1,35
MapKa mpoBOAA « . . .+ . .« . 4 . . nen neT
CollpoTuBaeHHe OMHuyecKoe, & . . . 0,012 0,024
MNageHue nanpsxenns, mV . . . . 70 120

§ 6. CYETYHKH 9HEPIHUHA ‘IETLIPEXIIPOBOII,,HOiI CHCTEMBI THIIA U
Hasnayennme mpuGopa

CueTunkH 3sexTpuyeckoll sHepruu tuna WY npennassavarotcs ANs
yucTa aKTHBHOH  3/IeKTPHYECKOH 3HEPrHM B LERAX Tpex(dasHOro Toka
c ob6paTHbIM (HeATpasnbHLIM) NPOBOIOM,.
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Hpnaoen pgeiicTendg

Caeraux TtHna MY daBasercs AByX3JeMEHTHbIM CYETYHKOM, Mo-
<TpoeHHbIM, Kak ¥ cueryuk Tuma HP, no cxeme Beprroabaa.

Bpawarownit Moment, nponopunonansheiii U cos ¢, aocTHraeres
TOOTBETCTBYIOLIUM' BKJIIOYEHHEM OGMOTOK B 4YeThIpeXNMPOBOAHYIO LNk,

Cueryrky BKJIIOYAIOTCS B LeNb Kak HEMOCPeICTBEHHO, TaK H wepes
2(3MepHTENIbHBIM TpaHchopMaTop Toka (puc. 134).

=
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M.
/ Zlﬂ;ﬂfﬁ

7

Lis

? 9 S

§1 ,‘5’ EI /%

gz 28 32 23

89 s - o6 38
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Puc. 134. Cxembr BKAtoYeHus cuetynka tuna MY cresa — menocpex-
CTBEHHOE; €nyasa — yepe3 TPAaHCHOPMATOP TOKa.

Ipegean m3mepenna
Cueryuku tina MY  usrotoBisiioTcs Ha . CleAyOLIHE Mpelesbl:
220 V/5 A u 380 V/5 A.
Brentaee BHIIOJHEHHNO
Cyeruux tHna MY no ceoemy BHeIIHEMY BbINOJHEHHIO TOXAECTBE-
Hed co cyeruydkom tuma HU.
Texandeckne XapaKTepHCTHKH

[No TexHMuecKHM XapaKTEPHCTHKaM 3ITOT CYETUHK BIOJIHE AHAJO-
ruven cueryuky tuna HP.

Ilpu 3aka3e cuyeTYHKOB HEOOXOAHMO YKasblBaTh THN CYETUHKA,
mpcaenbl M3MepeHHs 'TOKa M HarnpsiKeHHs.

I'nasa IX
;-)J[EI{’I‘POHSMEPI/ITEJ[I)HHE IPUBOPHI
INEKTPOIHHAMNYECKOU CHCTEMBI

§ 97. HASBHAYEHHE NIPHBOPOB

DJeKTpoAMHaMHUYecKue NpHGOpbl NpefHa3HAYAIOTC AJS U3MepeHHs
CHJIBI TOKAa (amMmepMeTpbl), Hanpsxkedus (BOJNbTMETPbI) M MOLIHOCTH
(BaTTMeTphl) B LeNAX KaK MOCTOAHHOrO, TaK M MepeMeHHOro TOKa
POMBIWINIEHHOW YaCTOThI.
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g 98. NPHANON JFACTBHA

l'[pn6opu S/IEKTPOIHHAMHUECKOM CHCTEMbI OCHOBAHbI Ha B3aHMO-
neficTBUH TOKA, MPOTEKAaloLlero Mo OLHOH M3 KaTyuwek (MOABHIXKHOM),
C MAFHUTHBIM TOTOKOM, CO34aBa€MBIM TOKOM, MPOXOASLIUM IO APYroi
KaTyulke (HEMOABHIKHOH).

Ha puc. 135 cxemaTHueckM H300paKeHO YCTPOHCTBO 3JIEKTPOAH-
HamMHueckoro npuGopa C KpyrabiMu KaTywkamu. Hemogsuxuas ka-
Tyulka COCTOHT H3 ABYX ONMHAKOBbIX MOJOBMH A; MeXLy HUMH Mpo-
xonut oce C, Ha KOTOpOH 3aKpelJeHbl TMONBHXKHAs KaTywka B,
ctpenka S W KpblIo M BO3AYLIHOTO YCMOKOMTEJsS.

‘\“"\“'II

Puc. 135. CxemaTHueckoe ycTpoli-
CTBO mnpré6opa 3ACKTPOAHHAMH-
YECKOA cuc1eMmbl.

Tok B MOABHKHYIO KATYIIKY NOABOAMTCHA MpH MOMOLIH ABYX CIH-
pajhHbIX NOPYXHH (TaKk e, Kak B MarHWTO3JeKTpHYecKOM [pH-
6ope), KoOTOopble CJyXaT [/ CO3AZHHUS INPOTHBOAEHCTBYIOLLEra MO-
menra. Ilpn nmpoxoxknoennu Toka Mo oGedMM KaTyllikaM MOJBHXKHas Ka-
TYIUKA CTPEMUTCS NMOBEPHYTbCH M 3aHATb TaKoe IOJOXKEeHHe, NpPH KO-
TOPOM MOTGKH, CO3/laBaeMble HENMOABHXKHOH M MOABHKHOH KaTylll-
KaMu, coBmaaanu Obl MO HampaBJeHUIO.

BsauMonedicTBie MarHUTHOro MOTOKA HEMOABHXKHON  KaTYLIKH
H TOKAa B MOABMXXHOH KaTyllKe CO3ZaeT BpallaiOlIMH MOMEHT U 3a-
CTaBJsleT MOJABHXHYIO KaTYWKY, a CJEAOBaTeJbHO, H CTpesKy IOBO-
payuBaThCA Ha YroJi, NPONOPLHOHAJLHbLIH MPOTEKAIIIeMY TOKY.

[TpcruBomelicTByomuit MoMeHT, Kak ObUI0O VKaszaHO Bbllle, CO-

3M12eTCH NPYXKHHKAMU H, CJIeLOBaTeJNbHO, IPONOPIHOHANEH YTy OTKJO-
HEHHyd TOJABHXKHOH KaTYMIKH.
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DNeKTpoauHaMHUeCKHe NPUOOPHI KOHCTPYMPYIOTCS TaKXKe € MpsMO-
YFOALHBIMH KaTylIKaMH, MNpHYeM MPHHUMO [AEHCTBHS B 3TOM cJyyae
ocraercsl TOT K€, YTO C KPYIVIbIMH KaTyLIKaMHu.

Karymku B anekrpomnHamMueckux mnpubopax, B 3aBUCHMOCTH OT
HasHaueHHs MNpuOOpa, COeJHHAIOTCS MeXAYy co6off WM mnocjaenoBa-
TeJLUO HJM NapajienapHo. IlocienoBaTenbHoe COeAMHEHHE KATYIIKH
npuMeHseTcss B BOJbTMETpPAX H B aMOepMeTpax Ha Majible CHJIbl
toka (mo 0,5 A). IlapasuiesnbHoe coeiHHeHHe KaTylleK NpUMEHsieTcs
B aMmepMmeTpax Ha CHJbI TOKa Bbiue 0,5 A,

YcmokoeHHe y 3JIGKTPOAMHAMHYECKHX MNPHGOPOB BO3JYIIHOE, H
TGJILKO B 9KPAaHHPOBAHHBIX NMpPHOOpAX, Ile KATYIIKH 3alllHL{eHbl 3Kpa-
HOM OT BHEWIHHX MOJieH, NMpPHMEHsIeTCS 3JIEKTPOMAarHHTHBIH YCNOKOM-
TeJIb C TNOCTOSIHHBIM MAarHHTOM.

§ 99. CBOMCTBA U OBJIACTHh HPAMEHEHUSA

Kak yxe OblIo ykas3aHo, 3JeKTPOAMHAMHYeCKHe NPHOOpHI MpHMe-
HSIFOTCS1 KaK Ha NOCTOSSHHOM, TaK U Ha INepEeMEHHOM TOKE.

Ilpu onHOBpeMeHHOM M3MeHeHHH HampaBJieHHss TOKa B ofeux Ka-
TyllkaX HamnpaBJieHHe BpALIaIoLler0 MOMEHTAa OCTAeTCs HEH3MEeHHBIM.
[Ipu BKJOueHUM mNpuGOpa B lieb NMepeMEeHHOrO TOKa MOABMKHasA Ka-
TYLIKa BCJIENCTBHE CcBOefl MHepPIUM He yclleBaeT CJIeAOBaTb 3a H3Me-
HEH{eM Bpalllaloliero MOMeHTa M OyIoeT 3aHMMAaTb OTKJOHIIBIIEECH
N0JIO)KEeHHe, oOlIpefielieMoe CPEeJHHM 3HayeHHeM Bpalllaloliero Mo-
MeHTa 3a neprox. CJlefoBaTesbHO, JEKTPOAMHAMHYECKHH Npubop Ha -
nepeMeHHOM TOKe H3MepsieT J[eHCTBYIOllee 3HaueHHe IepeMeHHOro
TOKA.

dnekTpoaHHaMHYecKHe NpHOOpbl MpPUMEHAIOTCs, IJaBHHIM 0o6pa-
30M, B KauecTBe JlabopaTOpHbIX NpUOOPOB BbiCOKOH TouHOCTH. a4
NepeMeHHOr0 TOKa M0 UYyBCTBUTENLHOCTH H MO TOYHOCTH OHH ABJfA-
I0TCS JIYYIUMMH npu6GopaMu MO CPaBHEHHIO C APYTHMU CUCTEeMaMH NpH-
60poB. ,

Pacxox MOLIHOCTH B 3JeKTPOAMHAMHYECKHX aMIllepMerpax COCTaB-
aster npumepHo 5—I10 W, a B BOJbTMETpax C INpeNeJIOM H3MEpEeHHs
no 300 V mpumepHo 7—15 W.

Ha nokaszaHue 3JeKTpPOAHHAMHUYeCKHX NPHOOPOB CHJIbHOE BJIHAHHE
0Ka3blBalOT MOCTOPOHHHE MAarHHTHbI® NOJs, TaK KakK cOOCTBeHHble Mar-
HUTHblE MOJIs KaTylleK OYeHb MaJbl.

Ecnu npuGop paGoTaer Ha NOCTOSSHHOM TOKE, TO BJIHSAIOT MarHuT-
Hble TOJIsi TONbKO INOCTOSIHHOTO HampaBjieHHs. IlepeMeHHble MarHur-
Hble MOJI He HCKaXaloT cOGCTBeHHbIX moJjeil mpudopa. Ecan npu6op
pa6oraer Ha NCpeMEHHOM TOKe, TO, H20OODOT, MOCTOSIHHbIE MarHuThbl
MoJIA HE BJHSIOT Ha €ro MOKa3aHWusd, a IepeMeHHOe MoJie BHOCHUT MOo-
IPELIHOCTb. i

Ins onpeneseHuss HaJU4usi MNCTPEIUHOCTH OT BHEIUHHX T0JeH
JOCTaTOYHO H3MEHWTh HalpaBJeHHe TOKa B ofeux Karylkax (nmepe-
KJIIOUMTh 3a)KHMbl), HE MeHsisl pacmosioxeHHs mpubopa. s noayue-
HUA JeHCTBHTEJBHOrO MOKa3aHHs Npubopa cjenyeT B3fATb MOJNYCYMMY
NoKa3aHUH# N0 W MOocje MepeKkJIoyeHHs 3a’KHMOB.
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VYMeHbllleHHe BJHAHHS BHELIHHX MOJIeH AOCTHraeTcss NpHMeHEHHEM
MACHUTHbIX SKPAHOB, a TaKXe NPUMeHEHHeM 0c00bIX KOHCTPYKIHi H3Me-
PHTE/IbHOrO MeXaHW3Ma, TaK Ha3blBAEMbIX ACTAaTHYECKHX YCTDPOMCTB.

. MorpemHocTs OT H3MeHEHUs! TEMIEpaTypbl OKpYyXKaioleid Ccpelbl
Y BOJNBLTMETPOB HE3HAYHTeNbHA, TaK Kak N00aBOYHOE CONMPOTHBIEHHE
M3 MaHraHuHa OoJibllleé CONPOTUBJIEHHS] OOMOTKH KATYIIKH MPHMEpPHO
B 5—6 pas. ¥ aMmnepMeTpOB BHEIUHss TEeMIepaTypa BHOCHT IOrpell-,
HOCTb, BCJIEACTBHE Yero B HUX MPHMEHsSeTCs TeMIepaTypHas KOMIIEeH-
cauus. .

[TorpeurHocTh OT HM3MeHeHHsl HaCTOThHI K3MePsieMOro TOKa B Mpenenax
yacrotrel o -1000 kHz y mna6GopaTopHblx mpuGOpOB BechbMa He3HayH-
TenbHa W He npesbimaer 0,2% OT HOMHHAJLHOTO MOKAa3aHHA.

Texunueckne npuGopbl 3JEKTPOAMHAMUYECKOH CHCTEMbl OTJIMYA-
10TCA OT J1a6OpaTOpHBIX: AJIS YBeJHUYEHHs Bpalllaloliero ~ MOMEHTa
H YMeHbLIEHHsI BHEIUHHMX MarHHTHbIX MoJiefi B HHX BBOAMTCS MArHHT-
Hasi uelb U3 (heppOMArHUTHbIX MaTepHasoB, NO3TOMY TaKHe NPHOOPHI
HOCAT HasBaHHe G eppoONUHAMHUYecKHX npubopoB. OHH Haxo-
AT TJIaBHOe MpHMeHeHHe B KayecTBe CaMOMHUIUYIIUX MpuGOpOB Ha
TNOCTOHHOM TOKe.

Bcnencreue Hanmuuusl kejiesa B (epponiHHaAMHuecKHX npubopax
MOSABAAIOTCA MOTPelIHOCTH, 0O0yCJOBJIeHHble BJHSHHEM THCTepe3nca
i TokoB PyKko B xejese. [Toatomy ¢eppoarHaMHuecKre NpHOOPDLI H3-
TOTOBJISIIOTCSl [OHHXKEHHOH TOUHOCTH MO CPABHEHHIO C JIAGOPATOPHBIMY,

ITpuGopnbl saekTpogUHAMHUYECKOH CHCTEMbl H3TOTOBJISIIOTCS TOJbBKO
MepeHocHble; THN M pa3Mepbl Npu6GOpoB MpuBefeHbl B Tabsa. 123.

Ta6auua 123
Tum n pa3uMepst HpoGoOpPOB ITERTPOXMHAMAICCKOH CHCTEMEBI

Tun npubopa Haumenosanue Pai"“;pb'
0K)A DNeKTPOAMHAMHYECKUH KOHTPOJbHBIK aMnepmerp | 257 X 207X 93
31K/B DAEKTYOANHAMNUECKHHA KOHTPOALHLIH BOALTMETD | 257X 207X 93
0K DUeKTPOAHHAMHYECKH I KOHTPOAbHbI# BaTTMETD | 210X345X90

[Ipumevanne MHsroroBnenne 3/ekTpoAMHAMHYECKHX NPUGOPOD
pekpawieHo B 1941 r. 1 no HacTOsALIEro BpeMeHW He BO30GHOBJIEHO.

§ 100. AMOEPMETPBI THIOA 3KA/A
OcHOBHEE CBeTeHHA

[leperocuuie amnepmerpsr Tvna DJK/A  (3;eKTpomuHaMHuecKue
KOHTPOJIbHblE aMNEePMETpPhl) MpefHA3HAYaAlTCA [Jii HU3MEPEHHs] CHJIbI
TOKa B UEMfX KaK MOCTOSIHHOTO, TaK M MepeMEeHHOro TOKa NpOMbILI-
JIEHHOU YaCTOThI. '

HauGonbwas monycrumas morpeuHocTs, BHpaXceHHas B NpOLeH-

Tax OT HOMHMHAJbHOTO 3HAUeHHS, y 3THX NPHGOPNB He MpeBbi-
maer *=0,5%.
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[TpuGopbl He 3KpaHHPOBAHbI U CHJBLHO MOJBEPKEHBI BJHSAUIO BHELL-
Aux noJed. [lpoHcxonsuias BcJENCTBHE S5TOr0 MOTPELIHOCTh MOXKET
OLiTh MCKJIOYEHA, eCs¥ caeaTh NBa OTCYETAa MPH M3MEHEHWHM Hampas-
JIEHWsl TOKa Ha 3a)XhMax npubopa M B3sAThL CPeAHEe apH(PMeTHuecKoe
H3 3THX IBYX OTCYETOR.

Puc. 136. O6wni Bup amMnepmeTpa THna JAK/A.

['papynpoBka ¥ mnpoBepka NPHGOPOB MOTYT MHPOU3BOJMTECA HA
NOCTOSHHOM TOKe.

[1puGopnl u3rotoBJsilOTCS Ha NBa mnpefesna usMmepenusi. Ha puc. 137
MOK233HO pacCloJIOKeHHe 3aXKHMOB M IIJIAHOYHOTO llepeKJodaTedst 1
H3MeHeHUsl MNpeleJoB H3MepeHHsa (B OTHoWeHuH | :2) nyTem Imepe-
KJIOUeHHss 0OMOTOK C MOCJeN0BaTeJLHOr0 COeJMHEHHs] Ha MNapaJiielib-
Hoe. PacnosioxxeHne nyiaHOK OJi MeHblUEro npejesa W3MepeHHs MOKa-
BaHO Ha pHc. 137,a, a mna Goaburero na puc. 137, 6. Ilepekntouats
NJaHKH NOJ TOKOM He cjelyeT. Ilpu mepekiioueHUH HaLO CJEAUTb 33
TeM, yToObl TIAHKM OblJM MJIOTHO MPHXKAThI.

Puc. 137, CxeMma pacnonoxeHwss 3aHWMOB M _MJa-
HOYHOTO mepeKalouateas amnepmerpa 1una DAK/A.

Mexanusm npuGopa MOHTHpYeTcs B NepeBsiHHOM simnke. B Bepx-
Heil ocke ALIMKA HMeeTCs Bbipe3, yepe3 KOTOpblil cTpeska mpubopa
BHIXOAHT K IUKaMe. pacmoJioXkcHHoil noBepx iocku. llkasna, crpeika
¥ Bblpe3, Yepe3 KOTOpbll BbIXOLHUT CTPeNKa, 3aKPbiThl METaJAHYECKHM
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KOXXYXOM, OKpallleHHbIM B YepHblid uBeT. B koXyxe nMeerca 3acrek-
ZeHHbIA BeIpe3 no (opMe IIKAJbl, Yepe3 KOTOPbIA MPOM3BOAMTCS Ha-
GmomeHne 3a mokaszanueMm npubopa. Jaumna wmxansl 140 mu. PaGouee
MOJIOXKEHHEe — TOPH30HTAJbHOE.

Buewnn#i Baag mnpuGopa nokasan Ha puc. 136, a raGapuTubie pas-
Mepnl Ha puc. 138.

257
—

38
207- 123 ]

f 131
Puc. 138. Fabaputnbie pa3mepn ammepmerpa tHna DJ1K/A.

Ipexean msmepenni

IMpenennt wu3mepenuit amnepMerpos Tuna IDIAK/A npuBeaeHb:
B Taba. 124.
Tab6anua 124
AuMwepwerprr THwa ATK/A

Npeneas usmepenns Llena nesenus Pec Uena 3a
A mA "z eRHUILY
py6.
0—0,025/7,050 0,25/0,50 2,0 370
0—0,50/0,1(.0 0,5M/1,0 2,0 370
0—0,25,0,50 2,5/5,0 2,0 370
0—0,5/1,0 5/10 2,0 370
0—2,5/5,0 25/50 2,0 370
0—5,0/10,0 50/100 2,0 370
0—10,0,20,0 100/200 2,0 370
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§ 101. BOJABTMETPBI THUOA 31K/B
OcHOBHEI® CBeleHHA

[lepenocHele BodbTMerpel THHa IIK/B  (snektpoaunamuyeckne
KOHTPOJIbHbIE BOJILTMETPbl) MpeJH43HAYaloTCA AJs1 H3MepeHHs Hanps-
7KeHWsl B UENfX Kak IIOCTOSIHHOrO, TakK H IePEeMEHHOr0 TOKa Mpo-

MBbIILJIEHHOH YacTOThI.
Hau6oabumiaas  pomy-
CTHMas [OTrPeIuHOCTb, BLi-
pa)keHHast B IpOLEHTaX
OT HOMHHAJLHOrO 3Ha-
4eHHs, He [MpEeBLIILIAeY
+0,5%. Ilpubopul 3TH
He  9KpaHMPOBAHBl U
CHJILHO NoJBepKeHbI
BJIMSIHUIO BHEIUHHUX TO-
neil (MeTom ycTpaHeHus
BHOCUMOIl ~ 3TUM  MoO-
FPSIIHOCTH  yKasaH B
ONMCAaHHM  ammepMerpa

SK/A).

[1puGopel usroron.is-
Puc. 139. O6wwu# Bua BonbTMeTpa THRa JJK/B. I0TCA Ha TPH Mpefe.a
’ ) H3MepeHHs, JOJs  uero
UMeIOTCsl YeThipe 3akima (puc. 139): omuH moJoc H3MepsieMOTO Ha-
OpsKeHHs MOABOJUTCA K JIEBOMY BepXHEMYy 3aXKUMy, a ApYyrod —
K 3aXuUMy c 0003HAYeHHeM COOTBETCTBYIOLLEro mnpefeja H3MEpeHHs.

BHelHee BhimosiHeHHe BosibTMeTpoB THna JDJK/B u  rabapuTbl
TOYHO TakHe e, Kak M y ammnepmerpos DIKJA.

Operean msMepeHRI

lMpeneabl M3MepeHHsT 3JEKTPOAHMHAMHUECKHX - BOJLTMETPOB THMA
OIAK/B nokasausl B Taba. 125.

Ta6anna 125

BoasrMerpur TaEna ITK/B

Mpeaeast szepenua Lleua \z;e.vlemm B:zc 3:]‘;"” :;‘
pyo6.
0-7,5/0—156—30/0—75| 0.05/0,1/0,2 2,0 370
0—30/0—75/0—150 0,2/0,5/1,0 2,0 370
0—150/0—300/0—(00 | 1,0/2,0/4,0 2,0 370
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§ 102, BATTMETPBL THIIA 3K
Hasgavenne mpa6opa

Fleperocubie BatTmerpbl Tuna JJK (snekrponunamuueckue Kos-
TpoJIbHbIe) MpeNHAa3HayaloTCsd JJs M3MEPeHHS MOIIHOCTH B LensaX Kax
§OCTOSIHHOTO, TaK M  [EPEMEHHOr0 TOKA NPOMEILLIEHHOH 4YacToPhi
(pue,. l40).|_

Puc, 140. O6wut Bna BarTmeTpa Tuma IIK.

BuyTtpenndad cxema BaTTMeTpa

[IpuRuMn neficTBHS 3JEKTPOAMHAMUUYECKHX NPUGOPOB OMKCaH Bhile
®eo6eHHOCTHI0 CXeMbl JaHHOrO NpHOoOpa sBJseTCR To, 4YTO HEMo-
ABHIKHAs KaTyIIKa COCTOHMT M3 ABYX OTJEJBbHBLIX ' [IOJIOBHH, KOTOpble HpH
soMo® ABYX MJAHOK BKJIOYAIOTCS JHOO moc/eqoBaresbHo, JxH60 na-
paJJIesibHO, YTO GyAeT COOTBeTCTBOBAaTh JABYM MpexesiaM H3MepeHHs
TeKa. C b K/

HenonBuxnas karylika cOCTOUT U3 }2 X 48 BHTKOB KpacHOMeRHOR
E30JIMPOBAHHOH MpPOBOJIOKM JHaMeTpoM !l MM, HANOKEHHBIX Ha- Mpec-
HMRAHOBYIO rusb3y. DTa 0OMOTKa BKJ/OYaeTcs B liellb KaK aMmepMer-
poBas (mocsnemoBaTesbHO).

Beckapkacuag nonasuxHas karywka cocTouT H3 300 BHTKOB alio-
waHHeBo# mnpoBosokH auamerpoM 0,1 mx M TNOMelleHa BHYTQA

® , 000 120¥ 2400

Puc. 141. Cxema napannesbHo#t uenu sarTMerpa
: : tuna DK,

15—755 225



- HenoasrxkHOH KaTywlku. [loaBhxHas KaTyllka BKMIOYaercsa B uems
KaK BOJILTMETPOBasi (HapaJuIeJIbHO).

IMoxBuxHass yacTb HUMeeT B08Ily1.[leIl/l YCHOKOUTEJI6.

B BOJBLTMETPOBYIO Welb BAaTTMETPA MOCJEIOBATENBHO BKJIOYEHbI
no6aBouHble CONPOTHBJICHHS (AJs mpefesoB u3mepenus 120 u 240 V),
kpame Toro, BoiBemeH 1| 000-OMHBIE 3a)KHM JJI BKJIOYEHAS] BHENIHHX
106aBOYHBIX CONPOTHBJEHHH INPH OCOOLIX HM3MepeHHsX, HanpHMep, pe-
aKTHBHOH MOLUHOCTH AByMs BaTtMerpamu tuma DK u fp.

Jlns xommeHcaluuu TMOTPEUIHOCTH OT M3MeHEHHsi TeMIeparyph,
a’ Takke NOTPEWIHOCTH OT CAMOHHIYKUHM MOJBHXKHOM KaTylIKW, fa-
pajle/lbHO K MNOCJeAHell MpHUKJIOYeHAa KaTylka, oGjagaiouias orpe-
ACTCHHbIM KO3(QUUHEHTOM CaMOMHAYKUHH.

Cxema mapajyielbHOH leny BaTTMeTpa H3o0paxkeHa Ha puc. 141,

BrJajouenne npuGopa BO BHEUIHIOW Ielrs

Ias BKJOueHHss TpuGOpa Bb BHEWIHIOW LeNb 3aHMb, 0603Ha-
YeHHbE 3Be3M0YKOH (*), MOMXKHBI ObITh COEIMHEHBI, KaK YKAa3aHO Ha
pue. 142; mpu 3TOM pyKOATKa NepekJioyaTesd LENH HaNpsiKeHus
JIOJDKHA CTOATB TOPH3OHTaJsHO. B ciayuae o06paTHOrO OTKJIOHEHHs
CTPEeJIKH PYKOSITKY MepekJioyaTess CJIeAYeT MOCTaBUTh BEPTHKAJbHO;
DY ITOM H3MepsieMasl MOMKOCTb GyaeT MMeTn HalpaBJjeHHe, o6par-
HOe YKa3aHHOMY Ha cXeMe.

1\248Y

1000%. —~li2gv

Pnc. 142. CxeMmb Bkalouenus BattMerpa DK Bo BHeuwiowo uens.

B 3agucuMoCTH OT Npenesa M3MepeHHA TOKA M HaUpaAXKeHHs go-
Jy4aloTcs cjelylolUlHe MOCTOSHHBIE MpHGopa:

MakcuManbHbIA TOK, A+ v & o o 2 v o« o v o 2,8 5
Makcumanbtoe Haopsxkenwe, V. . . . . . . . -120/240 1207210
-Mocrosunpie npubopa @ geaenue), W. . . . .  25/5 5/10

Barrmerp Tuma 3JIK .He '9KpaHUPOBAH H MOKAa3aHHE ero 3aBHCHT
OT BHellHHX MarHuTHbix fosieil. BosHuKaOWas MpH 3TOM HOTPEUIHOCT!
MozKeT ObiThb HCKJIOYeHa, ecJH COSNATb IBa OTCYeTa MpH H3MEHEeHHH
HanpaBJeHUS TOKa B MapauleJisHOH M MOCJEfOBAaTeNbHO# Lenax
H B371b_CPEeIHION apH(MeTHUECKYI0 M3 3THX [BYX OTCYETOB.
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Bpeuigee BWIOJHEHHO

Byemne BaTTMeTp O(OpMJIEH TaK XKe, KaK ¥ aMIepMeTpP H BOJIbT-
merp runma DK (puc. 140).

Ha pepxmeli mocke NepeBSHHOro Kopmyca. Haj KOMYXOM pacro-
MO EeHbl 32XKHMBbI:

a) uveTblpe 3a)XKMMa NapaJJielbHOH Uenu ¢ nsonupOBaHHblMH ro-
JOBKAMH H MapKHpOBKoﬁ JIeBbI BepXHHH «*», JIeBHIH HHXXHUU
«1' 000 », npasblil BepxHHH «240 V» u JieBbill HHXKHUH «120 V>,

6) nBa HUK@JHDOBAHHEIX 3a)XXHMa MOC/Ie10BATENbHOM Lenu, U3 KO-
TOPBIX JIEBLIH MapKHPOBaH «*», a mpaBbli «max 5 A»;

B) ueTblpe MeTa/JIMYECKUX HUKEJUPOBAHHbIX 3aXuMa H JBe
TLTaHKM, KOTOpble CJYXKaT IJisl NepeKJIoYeHHs MOoC]eN0BaTeiLHOH 06-
MOTXHM Ha 2,5 u 5 A.

Huxke KoXyxa Ha ZepeBSHHOM slIMKe MOMeELgHA PYKOSTKAa mepe-
Kaoyatenss (113 H30JHpYIOLlEro MaTepHaJa), OKOJO KOTOpPOH MNOCTaB-
JleHa 3Be3J0YKa.

HOpepeant msmepennsd

Ilpegens u3mepenuss BarrMerpoB TtHna DJIK noxasans! B Taba. 126.

Tabavuna 126
BarrMerpmt THHA IR

(Bepxnue npepeapt HaMepeHHs, W)

Homunanbnas cuaa ) A
Toxa, A 0,25/0,5 0,5/1,0 2,5/5,0 5/10 10120
FloMuHaabHOE
vanpsxkenue, V
150 37,5/75 | 75/150 | 375/750 | 750/1 500 1 500/3 000
300 75/150 150/3G0 {750/1 500 | 1500/3 000 | 3000/6 000

MpuMmeuanne. Bec} npubopa 2 wxe2; uena 335 py6.

Texanueckne XaPpaAKTOPHCTHRHE

IMpubopur thina 3K cHabGxeHbl 3epKaJbHOH 1LKAJOH, HOXKEBHI-
HOW CTpeJKOH M KOPPEKTOpOM, CAyXKalluM AJS YCTaHOBKH CTPeaKH
Ha HyJb WwKanabl. HopmajbHoe moJioxkeHde AJs npHGoOpa — rOpH30OH-
TaJlbHOe.

Uszonsuus cobpaHHoro mpubopa BblAEp:KHBAeT B TeyeHHE OLHOM
muHyTel Hanpsikenune 2000 V nepemenHoro Toka wuacroroift 50 Hz.

Ilkana BaTTMeTpa paBHOMepHasi: pabouyas 4YacTh e€e JIeXKHT
B npelenax MNOJHOH nauubl. Bpems yCl]QKoeHH.ﬂ CTpeJKH He GoJee
4 cek.

HauGosbiast 10MycTHMAasl MOTPEIIHOCT; BbIPAXXeHHas B MpOLEH-
Tax OT HOMHHAJBHOTO NOKa3aHusi, He'1npesbillaer —+0,5%.
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kisMeHeHHe TeMmepaTypnl OKpyxawolled cpemsl Ha: +10°C or
HopMasibHoi  (20° C)-  vBeanuyHBaeT HOMOJHHTENbHYIO TIOTPEIIHOCTH
fAe Gosbwe yem Ha 4-0,3% OT HOMHHAJLHOTO 3HaueHHs. V3MeHeHme
KO3¢uureHTa MOWHOCTH B npegesax or 0,9 mo 0,5 yBenuuuBaer mo-
rpewHocTe npu6opa He Gojbiie yem Ha 0,29%. Hamenenne uyactroTm
uaMepseMod uend Ha —4-109 OT HOMUHAJBHOH YBeJHUMBAET OCHOB-
HYIO NOIpeIIHoCTh BaTTMeTpa He Gosbwe ueM Ha 0,1% oT HOMUHAJL-
HOro 3HaYeHHS. ,

B nmeficTBUTEJNLHOCTH MOrpelWIHOCTL NPUBOpa 3HAUMTENILHO HUXKe,
YeM CyMMma MOrpelIHOCTeH OT M3MEHeHHsl TeMIlepaTypbi, Ko3(HIHEeHTa
MOILHOCTH M YacToThl, a HauGoJbllas MOrpelrHocTs npubopa He npe-
Boiimiaer 0,59% OT HOMUHAJBLHOrO 3HAUEHHSI MPU MOCTOSTHHOM H mepe-
MEHHOM TOKe J000H wyacToThl B Npegenax or 15 mo 60 Hz, ao6owm
KO3(¢HIHeHTe MOLIHOCTH U JMOGOH MPOLOJIKUTEJNLHOCTH BKJIOYEHHS.

Kak nenb Toka, Tak ¥ uenb HaNpsi)KeHHUS MOTYT GbITb NMpPOAOJIKA-
TEJNbHO MeperpyxeHbl Ha Bcex mpeiejax H3MepeHHs He Oomdee 10%
CBEDX HOMMHAJBLHOIO 3HAYEHHUS. ’

Fnmasa X

AJIEKTPONSMEPUTHIGHBIE IPABOPHI TEMJIOBOMI
CHCTEMBI

§ 103. HABHAYEHAE NIPABOPOB

TensioBbie 3JeKTpoH3MepUTe/IbHble NIPYGOPLI MO MPHHIMNY AeRCTBHA
APUTOAHbl RJS HU3MEpeHHS CHJIbl MOCTOSHHOrO H [epeMEHHOro TOoKa
APOMLIIIJIEHHOH M BLICOKOH YacTOThl. IDTH MNpUOOpPEl MpHMEHAIOTCA
r1aBHBIM 00pasoM [/ M3MepeHHs CHJbl TOKa B LeNsaX BbICOKOA Ha-
CTOTbl, TaK KAaK IpH MNPOMBIIJEHHOH 4YacTOTe MOryT ObITb HCMOMb30-
BaHBl HpUOOpPHI APYrHX cHcreM, GoJiee TOuHble H GoJiee JelleBbie.

§ 104, IPHHIAN ACHCTBHA

Tennosbie npubGOpel OCHOBaHbl Ha YAJWHEHHH KaJuOGpOBaHHOH
ApOBOJIOYKH (OObLIYHO NJATHHO-HPHAHEBOH) MNOX HeHCTBHEM NPOXOAs-
lero mo Hefl M3MepsieMOro ToOKa.

CxemaTtuueckoe ycTpoiicTBO mnpubGopa usobpakeHo Ha pHuc. . 143
[MpoBosiouka 3axpenseHa HemoaeHkHO B ToukaXx A u C; B Touke B
K Hell mpucoelIuHeHa Apyras mpoeojouka BL), oIHH KOHel KOTOPOH
TaKXe 3aKpelvieH HemoaBHkHO B Touke D, Bropasi mpoBosouka mon
RelcTBHEM cTajbHOU .NpyxKHHB FU OTFATHBAETCH TOHKOH ILEJKOBOF
HUTBIO, NIEPEKHHYTOH yepe3 poJuk R, HacakeHHbIH Ha ocb. Ha ocu po-
JauKa Haca)ieHa cTpesika S.

" Korna Tok npoiiner mo npoBosouke AC, moa meficTBHeM Temja OHa
HarpeeTcss H YAJUHHTCS, oOpasys mposec. [Ipyxuna FG, BbiGHpan
obpa3oBaBiuyiocst cj1abHHY, MepeMecTHT CHCTeMY HHTell Tak, Kak Mo-
Ka3aHO MyHKTHUPOM Ha pHCYHKe, cTpejka S Jact OTKJOHeHHe Ha
yron o H MOKa)keT Mo TpagyHpOBaHHOH LIKaje BeJHYHHY H3Mepsae-
MOro TOKa.
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Puc. 143. CxemaTHueckoe ycTpoicTBo mpubopa TennoBo#t CRCTEMh

Takum o6Gpa3oM JHHeHAHOE YAJHHEHHe HHTH NpeBpallaercs B yrio-
soe [BH)KEHHe OCH CO CTpesko#. JIag yCnOKOeHHs MOABHXKHOH 9acTs
ApUMEHsIeTCs - aIIOMUHUEBbIH cekTop L, 3akpenJieHHbI Ha OCH H Me
peNBMramIuica MeXAy MOJICaMH MOCTOSTHHOro MmarHutra M.

§ 105. CBOIICTBA H OBJACTH NPUMEHEHHA

A3 npu6GopoB TemJOBOH CHCTEMbl H3TOTOBJAIOTCA TOJBKO aMmep-
MeTpsl U MHJJIHaMIepMeTphl.

ITorpemHocTs H3MepeHHs1 HMX OTHOCHTeNbHO 6oJbluast, NOpsAKa
2—39%. B nauasbHO# e yacTH WIKaJbl OHa elle GoJiblle.

B Hauajie wkanbl gejleHHst OOBLIYHO OUYeHb MEJIKH, a MO3TOMY TOY:
HOCTb IOKa3aHHUH B 3TOH- 06JIACTH BeCbMa HeBeJHKa.

Ha norpemHocts npuGopa CHJbHO BJHSIET OKpYXKaiollas Temnepa-
Typa, BCJENCTBHE Yero NPHMEHSIOTCS pas.nuqﬂble yCTpOHCTBa, MMEIo-
tiMe LeJbio KOMNCHCHDOBATE YIJIHHEHHE rJIaBHOH HHTHU npu noBkilIe-
HHH TeMIepaTypbl OKpYyKamollel cpenbl.

BHewiHne 3JleKTpHuYecKHe W MAarHHTHble MOJIT, @ TaKXKe YacToTa
A3MepsAeMOro TOKa TNpaKTHYeCKHM He OKa3blBAlOT HHKAKOI'0 BJIMSHHS
Ha TOYHOCTh TeIJIOBbIX NPHGOPOB.

Crpeska Ha HyJle IIKaJbl HeycTOHYHWBa, MO3TOMY BCAENCTBHE T€-
MJIOBOA HMHEPUUHU TIJIaBHOH HHTH HeOOXOAMMO NPH H3MepeHHSX BBIXKEB-.
AaTh, MOKa HUTb MPOTpPEeTcst M CTPENKA OKOHUATENbHO YCTAaHOBHTCS.

CoGcTBeHHOe mnOTpe6JieHHe 3HEPrdd aMnepMeTPaMH OTHOCHTEILHC
6oJpiioe, mopsaka 3—5 W.
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Tleperpysounast -cnoco6HOCTL HH3KasA. Jlaxke HE3HAUMTeJIbHAA Mepe-
I'py3Ka npHGopa Bbi3biBaeT HeOGXOAUMOCTh €ro feperpanyHpOBKH.
Tennosble npuGopbL MosyuuiH GOJIbIIGE PacIPOCTPAHEHHE B PALHO-
¥3MePeHHUsIX, 0COOeHHO KaK aHTeHHble amnepmeTpbl. OfHako npu ua-
crotax cBbie 1-108Hz, T.e. npu aauue Boa-
Hbl Kopoye 300 m, BCJeACTBIle €MKOCTHBIX TO-
KOB 1npuOOpbl Ja)ie CHeuHasbHOH KOHCTPYK-
UHH TpHOGPETAT 60/IbULYIO MOTPEUHOCTL (M0-
paaka 5% u Bbiue)., B mnociaenHem cayuyae
NpUMeHSIOT 6ojee TOuHble NpPUOOPE TEPMO-
3JIGKTPUYECKOH CHCTEMBbl.
Ténnossle npuGopel  BCIeACTBHE 3HAup-
TEJIbHOTO Pa3JIMyMsl JJIHH BOJH, TNPH KOTOPLIX
OHH TPafyHpYIOTCs, W3TOTOBJSAIOTCS 10 NpeBa-
PHUTEJIBHOMY 3amnpocy.
K nocronHcTBam mnpHOGOpPOB TEMIOBOH Clii-
CTEMBI GjlelyeT OTHECTH:
1. IlpurogHocTh B OAMHAKOBOH Mepe [Js
HU3MepeHHs1 TOCTOSTHHOTO H TepeMeHHOro To-
KOB,
2. HesaBucumocTh NoKasaHU#l OT BJIHUSHHS
Puc. 144. O6uu# pup  TOCTOPOHHHX MarHMTHBIX MOJeH. ;

1paHchopMaTopa K TEMNO- 3. HeuyBCcTBHTeIBHOCTh K H3MEHEHHIO 4ac-
BHIM nmpubopam. TOTbl TEepeMEeHHOTU TOKa B OYeHb IIHPOKHMK
npenenax. .

K HemocrtaTkaM TemnJjoBbIX NMPHGOPOB OTHOCHTCS:

1. Bosblias morpeimHoCTs H3MepeHnusi, focTHrawwas 2—4% or Ho-
MUHAJIbHOT'O 3HAUYCHHS NOKa3aHMS LIKaJbl. '

2. HepaBHOMepHOCTD IIKaJbI.

3. 3aBHCUMOCTb MOKa3aHHH OT TeMIepaTypsl OKpyXKawowero BO2-
ayxa. )

4. Huskas neperpysoyHasi crnoCoGHOCTb.

5. MenseHHOCTb YCTAHOBKH CTpPEJKHM B KaXKAoe HOBOe IOJIQXKXeHAe
HIKAJbL.

§ 106. UPEJEJIB H3MEPEHAH

MsrotosaseMble MHIIHaMNEPMETPbl TEIJIOBOH CHCTeMBl HMelor
npesensl u3Mepenusi Toka ot 0 mo 500 mA. Amnepmerpnl Hemocpen-
CTBEHHOTO BKJIIOUEHNS MMeIOT npenebl H3MepeHus or 0 mo 1 A.

B uensx pacumpenus fpeiesioB H3MepeHHs TeIJIOBBIX aMiepMer-
POB NPHMEHSIOT BHyTPeHHHe M BHellHHe WIYHThl. OJHaKo NpHMeHeH: e
aAMIEPMETPOB C LIYHTAMU B LENsiXx BbICOKOH YacTOThl HeXeJlaTejbHO,
TaK KakK IYHTBl B HUTh 06JafaloT pasiuyHOH HMHAYKTHBHOCTBIO, 4TO
JIpH M3MEHeHUsX 4YaCTOThl HapylllaeT YCTaHOBJIEHHOe pacrpefesicHHe
_TOKOB MeKJy WIYHTOM H HHUTBIO H, CJ€J0BaTeJibHO, MOTPELIHOCTh OF
3TOro YyBenuuuBaercd.- [TosaToMy mjs pacliupeHus MpedesioB H3Mepe-
HHS Ha BBICOKOH 4acToTe OOLIYHO MPUMEHSIIOT 0C000 YCTPOEHHbd
(BBICOKOYACTOTHbIE) W3MepHTelbHble TPaHCGHOPMaTOPHI.
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AnnepMeTpbi ¢ LIYHTAaMH UMEIOT BeDXHHe Npejesibl H3MepeHds 1o
20 A, a ¢ u3mepuTeJbHbIMH TpaHcdopmaTopamu ao 100 A.

[pumensiemblii ¢ TENJIOBLIMA aMNepMerpaMu TpaHcdopmarop co-
CTOMT M3 JIaTYHHOH TPYOKH, TOBEPX KOTOPOH HajeBaeTcs TOp, co6pan--
Eblil M3 drJeJbHbIX JIMCTOB CHELHaJbHOLO JKeje3a (06MOTKa Topa
XOpOLIO HM30JMpPOBaBa OT JaTyHHOH 1py6ku). Tpybka ¢ Topom BcTa-
BJSIeTC B JiePeBSHHbIA LHJIHMHAD, *ClYyXKallkui KOXKYyXOM TpaHC(opMa-
Topa. ‘ )

JlaTynHasi TpyOKa sIBJISeTCA NePBHYHON LeMblo TpaHthopmaropa,
a o6MOTKa TOpa, CBOMMH KOHLUAMH BbIXOASINAS K HADYMHBIM 3aXKH-
MaM, MOMELIEHHbIM Ha KOXYXe TpaHcopMaTopa, SIBJIsieTCs BTOpPUY-
HO#l uenbio TpaHCchOPMATOPa 'H MPHK/IOYaeTcss K NpHGOpY.

I'panpyupoBka npubopa NpOU3BOAUTCA COBMECTHO C TpaHCchopMma-
zopom M Ha nocJieHeM CTaBHTCA HOMep TrpajyHpPyeMoro ¢ HHM MpH-
opa

Q6wwmit Bug TpaHcopmaropa nokaszaH Ha pHc. 144, a xapakre-

PHCTHKK H3TOTOBJIsSiEMbIX TPaHC(OPMATOPOB NpUBEAEHbI B Taba. 127.
Tadawnua 127
TpaucopMaTOPhl K TEUJOBLIM AMICPMETPAM ’
. Cuna nepsuy- | JauHa 1paMc- |[lnamerp 1panc- Bec
Tun HOro TOKA dopmartopa. ¢opmaTopa Kz
A MM MM
Tp-30 30 100 - 60 0,190
Tp-80 40—80 155 ) 78 0,670
Tp-150 90—150 400 108 1,470
§ 107. THIBI HIPHBOPOB TEIWIOBOH CHCTEMBI !
Tunel w  pasmephl npHGOPOB TEMJOBON .CUCTEMBI MPHBEACHL
8 Taba. 128. .
Ta6anua 128
IIpEGOPH TenJa0BOM CHCTEME
Tun Hanmeubeanué %ﬁiﬁ?
ML
TH Muanuamnepmerp n aMnepMe‘rp TENn0BO# -
HODMANBHBIA . o« o o'¢ ¢ v o o o o o o o . 185
TM | MuaauamnepMeTp H amMnepMeTp TEMAOBOK
) MaBHE . L 0 L e e e e s e e e e 135
TUC AmnepMeTp TenaoBof cTanmonapuu# . . .| . 170
TUP Munnnamnepuerp W aMNEPMETP TENJA0BOMH
YMEHBIICHHBIH + & o v ¢ o o o o o o 4 o 75

1 TpuGopst, nepeyncaeHnne B Taba. 128, CHATHE © NPOM3BOXETBA H HX MIrOTO-
BleHHE B NaJbHeHWIEM He NpeAuONaraeTcs,
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§ 108, MHJUIMAMIOEPMETPH H AMIEPMETPH TUUA TH

OcHOBHEI® cBegeHHHA

[lvtosbie MunammamnepMerpnl u amnepMerpbl tuna TH (Tennosnle,
HOpMa/bHble) NpelHa3HAa4alOTCs [J H3MepeHHs CHbl Tka B Lensx
[IOCTOSIHHOTO W . MEPEMEHHOr0 TOKa NPOMBILUINIEHHOK B BLICOKOH ua-
¢ToThl B npenenax or 50, Hz no 19 MHz.

Puc. 145. O6umit Bug Mnainammepmetpa tnma TH.

3tn npubOpbl OTHOCATCH K BHEKJACCOBBIM, TaK KaK #X NOrpem
gocTh cocrtaBasieT 3—4 Y% . oT HOMHHAJIBHOTO 3HAUeHWs LIKaJkl.

Bepxuue npenenbl HusMepeHusi Musaanamnepmerpos 500 mA, am-
nepMeTpOB HENOCPeJCTBEHHOro BKJIoueHHss  |A M amnepMerpos,
BK/IIOYaeMbIX uepe3 CleLuanbHble H3MepHTeJbHble TpaHCcHOPMaTOpH
Toka, 1o 100 A.

PaGouast HuTb npubopa .NiaTHHOBAast WJIM HUXPOMOBAsi, 3aKpenJien-
' Has KOHUAMH MeXIY HeNoIBHXKHOH KOJIOHKOH M OTTSrHBalolleidl npy-
xunoit. K atoli XXe Hpy)XHHe NpHKpenJieH KOHel[ OTHeJbHOKX MeTaJlid-
UeCKOH TNpPOBOJIOUKH, CJAYXKALHUH OJs KOMNeHCanmun (B HeOOJbLIAX
npelenax) BJUSHUA H3MeHeHMs BHeIUHeil TeMnepaTypbl Ha I0Ka3a-
HHs Npubopa:

Hamepurenbublii MexaHusM npuGopa CMOHTHPOBAH B KpYrJoM Me-
TaJJIMYeCKOM, OKpalleHHOM B uYepHblH LBeT KOpMyce 3aKpbITOro THNA.
Ha smuesoii cTopone npu6opa HaxoQUTCS OTBEPCTHE AJA BHHTA KOP-
peKTopa, MpH TNOMOLIM KOTOPOTO MOXKHO QeryJdpoBaTh HaTSXKEHH®
HATH W TeM caMblM YyCTaHaBJUBaTh CTPEJKYy npuGopa Ha Hyab. Takas,
ycTaHoBKa oOsi3aTesqbHa MNepell KaXXKIbIM H3MepeHHeM, ec/H CTPedKs
HEBKJIIOYEHHOT'O NpHGOpa He CTOMT Ha HyJle WKaJbl.,
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ToxkoBenymue CTepxHd PpacnofuXednl €3afH npaocupa. CTpeaxa
KembeBUAHAs, oGpamennas BeBepX. [Ipubophl @peanasHaueHw ON1a pa-
GOThl B BepPTHKAJbHOM IOJOXKEHHH.

- 75,5—] 65408 —n

Puc. 146. ['a6apuTHble pasmepnl nmpubopa thma TH.

85 ——

Iepen Tem Kak cHUMaTb TokasaHusi, npuGop cJefyeT MpoOrpers
HOMHMHAJILHLIM TOKOM B TeueHHe 15 MuH., mocjie 9ero CTpelKy yera-
HOBUTb Ha HYJb LUKAaJbl. ’

O6wwmit Buag npubGopa mnokasan Ha puc. 145, a rabGapuTHLHI@ pas-
Mepnl Ha puc. 146.

Mpenean masmepeHns

. “Tlpenensl m3MepeHnss aMnepMeTPOB M MuJaHamnepMerpoe tena TH
SoKa3aHnel B taba. 129 u 130.

Ta6banna 129

AMnepmerpn! Thna TH
Npeaeab usmepe- - . a -
pea ot P ﬂpe)l:;l;ﬁ'la Liena AAene“’ , B:; Len a "szyenu
A MHz pyo6.
0—1 0—-10" - 0,05 13 85
Q—5 0,1—1 0,2 1,4 95
0—10 01—1 0,5 1,4 95
0—20 0,11 0,5 1,4 95
0—30 0,1—1 1 1,9 95
0—50 0,1—1 2 1,9 130
0—175 01—1 2 2,7 130
0 — 100 0,1 —10,5 5 27 130

1 lna nperenoB uamepenuit 0—1 A xauHble .OTHOCATCR K amnep-
ue‘rpau "HEMOCPEACTBEHHOT0 BKJAIOYEHHS, AJR OCTaJbHLIX NpPEeAesoB —
X aMOepMeTpaM, BKJIOYAaeMBIM Hepe3 @nennaibHe H3MEepHTe/bHue
TPaHCHOPMATOPH TOKa.



Ta6anwa 130
MuaagamMnepyeTrpn Thma TH

{Tpencas nsmepe- | Mpeneast a- Llena nencnmn | Bec Uena 3a enu-
Hus CTOTHI mA | ke HULY
mA | MHz ! pyoG.
0 — 250 0—10 10 | 1,3 85
J - 500 0—10 20 I 13 85

§ 109 MAVINAMIOEPMETPBI H AMIOEPMETPBI THIA TM

OcuoBHEeE cBefeHHH

[lJurosble MuAAMaMNepMeTpbl W aMmepmerpbl Thna TM (renJiosble,
MaJibie)- TIpesiHa3HavyaloTCs JJI H3MEPeHHs CHJbl TOKa B Lensx mo-
CTOSHHOTO W TIEPeMEHHOTO TOKAa TIPOMbIUIEHHOH W BbHICOKOH 4acroThi
® npegenax or 50 Hz po 10 MHz. ’

Puc. 147. O6wnit Bna amnepmerpa tuma TM.

e 35— 735 -

Puc, 148. [aGapuTume pasmepn npn6opa Tuna TM.
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Ilorpewoctb Opu60pOB

3JHayeHUsl TOKa3aHHA IIKaJbl,
CJYXKHTb TOJIBKO KaK yKasaTeJibHble (BHEKJAaCCOBHIE),

Buewnnii Bux npuGopa tuna TM nokasan Ha puc.
pHTHBIe pasMepbl Ha pHC.

Mpeneasr n3Mepennd

148. -

He mpesbluaer 4%
BCJEACTBHE Yero 3TH NpuUOOpbl MOTYT

OT HOMHHAJIBHOI'C

147, a raba-

[ipenenbl H3MepeHHS MHJJHAMNEPMETPOR U aMOEPMETPOB- THOZ
TM nokasadsl B Taba. 131 u 132. .

MuainaMuepMerpsl THuA TM

Tadaunmna 131

Npeneast nsmepe- | Npepestt ua- | [{aya penennus Bec Lena 3a ean-
- Huf C10TH! mA Hiny
mA Mtz pyeé6.
0 —250 0—10 10 1,2 ! 80
0 -— 500 0—10 20 1,2 ! 80

AMaoepmeTphl! TEma TM

TaGanua 132

Tipenestt wzmepe- | Ilpefteapt 4a- | [{eyy gesenus L Bec Llena 3a enm-

HuB CTOTh A | K2 HUILR

A MHz | ryo.

0—1 0—10 0,05 1,2 80
0—5 0,1—1 0,2 1,4 95
0—10 0,1 —1 0,5 1,4 95
0—20 0,1 —1 0,5 1,4 95
0—30 0,1 —1 1 1,9 95

0— 50 0,1 —1 2 19 130-
—75 - 0,1 —1 2 2,7 130

3 — 100 0,1 —0,5 5 2,7 130

§ 110. AMOEPMETPHI THIOA THC
OcHOBHELIE CReJeHHH
lHluroBbie amnepMeTphl THNA "TUC (TemoBble, CTalHOHAPHbIE)

npeAHasHaYaloTCs AJIA M3MePeHHs! CHJIbl TOKA B UENsX MNOCTOSIHHOTG
¥ TepPEeMeHHOrO TOKAa NpPOMbILUJIEHHOH ‘M BBICOKOH 4YacTOThI B mpeje-
aax or 50 Hz mo 10 MHz. .

ITorpemHocrs npuGoOpoB He npeBbmyaeT 4%. or HOMHUHaJbHOrG
3HAYeHMsl MNOKa3aHWA WIKaJbl, BCJIEJCTBHE YEro 3TH INpPHOGOpbl MOrYT
CJIyXKHTb TOJbKO KaK YyKa3aTeJbHble (BHeKJiacCOBble).

1 lns npepenos nsmepenns 0-1 A gaHHbIE OTHOCATCS K aMnepMeTpaM HENOCPeA-
CTBEHHOFO BKJIOYEHHSl, AAS OCTaJbHBIX TPENENOB M3MEPEHNS —gk aMIIEPMETPAM,
BKIIOYAEMbIM Hepie3 CNENHANbHBE B3MEPHTEAbHHE TPAHCHOPMATOPH TOKa.
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Hsmepure/bHbII  MexaHM3M OpHGOpa COCTOHT M3 HECKOJBKHE*®
TOHKHX IJIATUHOBBIX TJIACTHHOK, HATAHYTbIX IapajlieIbHO MeXAay
EByMsi MacCHBHbIMK KoJsoakamu. K cpenuHe OXHOH H3 MJIaCTHHOK
NpUKpPENJieHa MeTaJlIHuecKas HHTb, BTOPOi KOHell KOTOPOIi 3ajneJan
B KoppekTtope. C 3TO#i HHTBIO CBsI3aH KOHel IIEJNKOBON HHTH, KOTO-
pas mepeTAHyTa uepe3 POJIMK, HacaXKeHHblii Ha och npu6opa. Hpyrmm
KOHLIOM HHTh CBf3aHa C OTTSAIYBAIOLLEH TMJOCKOM npymuno_ii,

Puc. 149. O6wu# Bua amuepmerpa tuna TUC.

[pu NPOXOXKIEHWH TOKAa IJIACTHHKH YIJHMHSIOTCS, NpUYem YANS
geHue OJHOIl M3 IJIACTHHOK IlepeflaeTCs HAa OCb, C KOTOpOHR cB#3aBH1
eTpesnka npubopa.

VenokoeHHe KoJeGaHMs CTpeJIKH JOCTHTraeTCs NPH MOMOIUH HACa-
JKEHHOTO Ha OCH H3MepHTeJNsl aNIOMHHHEBOrO CEKTOpa, Bpallaiouerecs

15
/ 52-___1
‘ & :
s
e 94—
—— 100 —e=

Puc, 160. Fa6aputHue pasuepu npnbopa THaa THC.



v@XIy MOJIIOCaMH HeGOJIBIIOro MOCTOStHHOro Maruuta. [lpu Bpaine-
AHE B CEKTOpe MHAYKTHpYIOTCsi ToKH PYKO, KOTOpble NMPOU3BOAAT TOP-
MOJKEHHe H, CJefl0BaTe/bHO, YCINOKAMBAlOT BCIO MOABUXKHYIO 4acCTh
upabopa.

H3mMepuTesnibHbIE MEXaHHU3M - npuﬁopa CMOHTHPOBaH B  KpPYIJIOM
AaTYHHOM, OKpALICHHOM B yepHbIH LBeT KOpPNyce 3aKpbITOro TuMA.

Ha Jmuuesoit cropone npu6opa HaxONUTCA BHHT KOPDeKTOpa, MpA
@OMOMLIH KOTOPOTO MOXXHO PpEFyJHPOBAaThb HAaTAXKE€HHE HHTH H TeM
caMbiM ycTaHaB/MBaTh CTPeJKy npubopa Ha Hy/Jb WKaael. Takas
yCTaHOBKa 0G6Gs3aTeéNbHa MNepel KaXKAblM H3MepeHHEM, €eJH CTpeJKa
4eBKJIIOYeHHOro npubopa HaXOAUTCS He Ha HyJle LIKaJbl.

TokoBenyliie KOHLb! TNPHKIOYAIOTCA K 3a)KUMaM, pacroJoxeR-
anIM cOOKY, C ABYX CTODOH. ' :

Crpenxa nmnpubGopa KombeBHAHAs, obpallleHHass BBepx. [IpuGop
apelHa3HaueH A paGoThl B BepPTHMKANbHOM MOJIOXKEHUH., Buewnud
eH] mnpubopa noKa3aH Ha pHC. 149, a raGapurHble pa3Mepbl Ha
pue. 150..

IIpepesant msMepeHHI

Ipenean usmepenusi amnepmerpoB tuna THC nokasanbl B TaGa.
133.
Ta6aunna 133
AmuepmMerpu TAma THC

MNpeneass Mpenean Liewa AeneHHs Bec Llexa 3a

m3MepeAus 4acToTh! } A K2 enuHuny
A MHz py6.
0— 35 . 0—1 . 0,2 2,4 165
5 41— 6 0,2 24 165
0— 5 5—10 0,2 2,4 165
0—10 0—1 0,5 24 165
0—10 4—6 = ] 0,5 2,4 -165
0—10 5—10 ] 0,5 24 1656
0—15 01—1 | 0,5 24- 165
0—20 0,1—1 1,6 24 165

§ 111, MHJIJIEA-MHEPMETPH H AM[[EPMETPH THIIA THP
OcHoB¥nie CBOIOHHT

laToBbie MPlJIJIHaMl’]epMeprI U amnepMetpnl THna THP (tenao-
Bble, YMEHbIIeHHble) NpeJHAa3HAYalTCA N/ W3MEPeHHsi CHJbl TOKA
8 LEAdX MOCTOSIHHOIO M INEePEeMEHHOTO TOKA NPOMLIILJICHHOH M BhICO-
KOfi wacToTbl B npenenax or 50 Hz mo 100 MHz. ‘

Morpewnocts npuGopos aocruraer 10—15% or BepxHero npe-
Aena H3MepeHus, BCJeNCTBHe Yero NpuOOopel fABAAIOTCS BHEKJACCO-
8bIMH M MOTYT CJAYXWTb JIMIIb KaK WHAHKATOPbI TOKA.

Bepxune mpenesibi usmepennss munamamnepmerpos ,no 100mA, am-
NepMeTpoB HEROCPEACTBEHHOrO BKJioueHUst 10 3,6 A ¥ amnepMeTpos,
BKJ/IIOYaEMbIX C HAPYXHbIMM IIyHTaMH, 00 8 A
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Puc. 151. O6mu# Bun amnepmerpa tHna THUP.

MamepuTenbHblii MexaHH3M npuGopa CMOHTHPOBaH -Ha ¢apdopo-
BOH MnuiaTe, moMellaiollleficsl B NPecCOBaHHOM KapOOJHTOBOM Kopmnyce.
Och moOBHKHOH 4YacTH YKpenjeHa He Ha KepHax, KakK oOblyHO, a Ha
Hangax B JATYHHbIX MOCTHKax, OgJaromapst ‘yemy npHGop NpoueH B
MeXaHUYeCKOM OTHOLIeHHH. POJINKH HA 'OCH OTCYTCTBYIOT, TaK Xe€ Kax
u ycgokouTesb. IlpoBec rnaBHOM HUTH MepefaeTcsi Ha OCb MNPH T10-
MOIIH OAHMHAPHOTO MOCTHKAa. TeMmmepaTypHas KOMIeHCAUHsi IOCTH-
raercsi KOMIeHCauWoHHOH HHUTbIo. CripaBa CGOKY BbLICTYNAeT BUHT
KOppeKTOopa, KOTOpblii NeHCTBYeT Hal I'JIABHYIO HUTh.

Ina usmepeHusi TokoB Bbiwe 1 A npuGop cHaSxaeTcst BHVTpEH-
HUM IIYHTOM B BHJAE MJATHHOBOH: IEHTOUKH, MPUMASHHOH MapaJjijiesibHO
raaBHCH HUTH. {11 H3MepeHus: TOKOB Bollle 3 A npubop cHabxkaercd
MHOT/1a HapYXXHbIM HHAYKIHOHHbIM IIYHTOM, MOHTHPYeMbIM HeIOCpex-
CTBEHHO Ha 3axkuMax mpubopa.

Bnarogaps cBOMM MaJjbiM pa3MepaM H OTCYTCTBHIO 3HaUUTEJbHbIX
MeTaJNHueckux Macc mnpuGopw “Turna THP BeceMma npuroaHot A/s

75 i 48. -

|
|26 ~

Puc.  152. Tabapurasie paaveps npu6opa tuina TUP.
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JeTKHX TPAHCNOPTHPYEMbIX PaJHOYCTaHOBOK (PabOTaloWuX Ha cpas-
HUTEJbHO KODOTKHX BOJIHAX), TJe OHH W HAIK ce6e MpeuMylNeCTBeH-
HOe TIpHMeHeHHe.

TokoBenylne KOHUb! NOAKJMIOYAIOTCS K 3aKUMaM, DPacIOJIOXKeH-
ubIM c3aiu npubGopa. [lpuGop npeaHasmauen aJs paéoTbI B BepTH-
KaJILHOM MOJIOXKEHUH.,

Brewnu#t Bux npubopa nokasan Ha puc. 151, a ra6apmm;1e pas-
Mepnl Ha puc. 152.

IIpeneant nsujepanna

Ilpepensl H3MepeHus MHJJIHAMIOEPDMETPOB H aMIepMeTPOB THNa:
THP nokazaHn! B Ta6a. 134 u 135.
, Ta6uunna 134
Muanranamumepmerpst Tama THP

Tlpenenn " Dpenens Llena pesenus Bec Llexa sa
H3MepeRus yacToThl mA we CAMHELY
mA MHz pPYy6.
" 0—100 0—10 5 | 0,18 45

Ta6aumuya 135
Amnepyerpn Tama THP ’ _

Tlpenest Tpenest Llena Xenenus Bec . Lena 3a
H3Mepenus 4acT oTH . A 12 enin Ly
MHz pyo.
MNMpu HenmocpeaCTBEHHOM BKJAIOUEHHH o
0—1 0—10 0,05 - 0,18 45
0—1,5 0—10 0,05 0,18 45
0—2 0—10 0,1 0,18 45
0—3,6 0—19 0,2 S 0,18 45
NpH BKAIOYEHHH C HAPYIKHBIM :MYHTOM
0—6 4—6 0,2 0,18 | 50
0—38 0,1 —1 0,5 0,18, 65

Faasa XI

3JEKTPON3MEPUTENBHBIE TPHBOPHL
TEPMOJJEKTPUIECKON CUCTEMBI

-§ 112, HASHAYEHHUE NPUBOPOB-

TepMo3/ieKTPHUECKHE 3JIeKTPOU3MepUTEebHbIe TNPHOOPBI MPHUMEHST—
HOTCA TJIaBHBIM 006pa3soM [Jisi H3MepPeHHs] CHJIbI TOKAa IIPH BbICOKHX. -
yacToTax B auanasoHe yactoT or 0,3 pgo 75 MHz (A = 1000 —4 n),:
npuyeM B OHMana3oHe "acror oT 6 mo 75 MHz mnpubop Moxker cay--
XHUTb TOJBKO B KauecTBe HHAHKATOpPa TOKA.

Hpnéopm TaKXKe NPUTOJHLI JAJs H3MePEHHs CHJIbI TOKAa NPOMbHIL-
‘REHHOH YaCTOTHI.
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§ 113, IPHEIAN AEACTBUSI

Tepmoripubop npencraBaser coGoil COBOKYMHOCTb UYYBCTBHTEJb-
BOro npubopa MAarHRTO3/eKTPUYECKOH CHCTeMbl M TepMOMaphl, co-
€TOsIleil M3 JXeJe3HOH M KOHCTaHTaHOBOH mnpoBosiodek. [lpu mpoxoxk-
HEeHHH H3MepseMOro TOKa Yepe3 MeCTO CNasi TepMomapbl B MOCJen-
HeHl pasBHBaeTCs TEPMO3JIEKTPOABHXKYIAS CHJA, BeJIHYHMHA KOTOpOR
Gyner 3aBuceTb OT MaTepualia 3JeKTPOJOB (mpoBojoueK, oGpasyio-
@HX TepMmolnapy) W OT TeMIepaTypbl Harpepa chaf.

— > &
p :

Puc. 153. Cxema MOCTHKA TepMONapbi.

[

BosHMKIIass TepMO3JEKTPOABUXKYILAA CHJIA CO3[aeT MOCTOSHALIA
‘90K B Ilend rajJbBaHOMeTpa, CQelHHeHHOro ¢ TepMmonapoil. Bsunmy
TOro, 4TO Cuja TEPMOTOKAa B raJjbBaHOMeTpe MpOMNopuUMOHAJbHA Tep-
MO3JIeKTPOABHXKYLIeH CHJe, a MOCHeAHsAsS — H3MepsAeMOMY TOKY, To
HMEETCs, MOoJIHAs BO3MOXHOCTb TIpaJyHpOBaTh H3MEpUTEJbHLIH MpH-
fop Ha cujay IMepeMeHHOro TOKa, MPOTEKAWIIero 4yepes TepMompe-
o6pasoBares. -

Harpes Tepmomapsl B npeoGpa3oBaTesie Moxe? OblTh OCylIe-
eTBJIeH JBYMS Pa3JIMYHbIMHM crmocob6aMHu.

B mepsom cayuyae (puc. 153, @) HarpeB NpoHCXOAHT OT ChemAalb:
80fi MpOBONIOKU WJM JeHThl [], Ha3biBaeMOH MojorpeBaTejeM M IoMme-
IIEeHHOH B CTekJIAHHOM Gasnnonunke Tak, 4YTO cepefUHa ee KacaeTcs
TePMONaphbl, MNpucoeAuHeHHoH K ramsBoHOMeTpy I. Tlpu mpoxox-
HEeHHH H3MepsieMOro TOKa [MoAorpeBaTeJlb HarpeBaeT cma# TepMo-
aapel, . : '
Bo Bropom cayuae (puc. 153, 6) psam oraensHeix tepmonap T (4
amn  8) coexuHsieTca B cxeMy Moctuka (Moctuk CaJloMaHCOHa),
K ONHGH NHAroHadM KOTOPOrO MONBOAMTCS H3MepsieMblil mepeMeHHbIA
TOK, a K JApyroii npucoeauHsercs rainBaHoMerp [I. Bsuly paBeH-
£TBAa CONpPQTHBJIEHHs BCeX TJey MOCTHKA, H3MepsieMblii nepeMeHHbId
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TOK, NpoTeKas MO TepMmonapaMm, oO6pasylOHIMM IUIeYH MOCTHKA, [0
IOMArOHaNM C rajbBaHOMETpOM He npoxoauT. ITox BjHsiHHEM mpoTeka-
IOIEr0 10 TepMolapaM H3MEpPSAeMOTo TOKa CHNAaW HMX HarpeBaloTcH,
B TO BpeMs KaK ApYyrHe KOHIbl HX, MPHCOENHHEHHbie K MacCCHBHLIM
JAaTYHHLIM KOJIOAKaM - K, OCTAalOTCA XOJIOAHLIMH; 3TO H 0GYCJIOBJH-
ae1l BO3HUKHOBEHHC 3JIEKTPOABHXKYLIEH CHJbI,

TepmonpeoGpazoBaTtead BTOPOro THIA BBUAY OAHOBPEMEHHOrO HC-
10/1b30BaHUsI HECKOJIBKHX TepMOMap MAalT COOTBETCTBEHHO GOJbLIYIO
MOLIHOCTb TOKa, OJIaroflaps uYeMy CO3JaeTcsi BO3MOXKHOCTb Ipucoe-
NHHEHHS K HHUM MeHee YYBCTBHTEJIbHBIX an6opoa yeM 3TO Heob6Xxo-
IHMO B NEPBOM CJyyae.

§ 114. CBOMCTBA H OBJIACTH NPHMEHERHH

TOYHOCTbL TEPMO3JEKTPHUECKHX NMPHOOPOB OTHOCHTEJBLHO GOJbIIaf.
I naGoparopHbix nphu6opax OCHOBHash MOTPELIHOCTb COCTaBJISeT
okomo 0,5% OT HOMHHAJBLHOTO 3HAyeHHsA, B ILIMTOBBIX — OKoJsio 19,
B TepMmonpuGopax MaJjoro radapura 1—2 %.

HonoiuuTeibHasi NMOTPeliHOCTb OT H3MeHEeHHs TeMIepaTypbl OKpY-
JKaloweil cpeisl He BHIXOAHMT 3a mpepensl 1—2 % wna 10° C usMene-
HAsl TeMrnepaTypbl: TepMO3JEKTPOABHKYLIAS CHJIA C H3MEHEHHEM TeM-
repaTypbl He MeHsieTcsl, TaK Kak INpH 3TOM OJHHAKOBO BU3pacTaeT
TeMmepaTypa H ToOpsYero cnas W XOJIOJHBIX KOHIOB TepMONaphl.

BilemlHee mepeMeHHOe MarHUTHOe MNOJle He OKa3biBaeT BJHMSHHS HA
nokasaHusl TepMonpH6opoB. 3aTO MOCTOSIHHOE MAarHHTHOE TMoJie OKa-
3bIBAET HEKOTOpoe BJIMsHMEe HA IOKasaHHe, TaK KaK H3MepuTeJeM
B TepMONpHOOpe SIBJSAETCS MarHUTO3JIEKTpHuecKuil mpudop.

Cob6cTBeHHOE moTpebjieHHe MOLLHOCTH TepMonpubopaMH OYeHb He-
Be/NMKO; TakK, HamnpuMmep, B npuGope - Ha 2 A 0HO cocTaBjAsieT OKOJO
0,003 W,

lllkana npuGopoB HepaBHOMepHast H O/NHM3KAa K KBaApaTHYHOM.

TepmosnekTpuyeckie mnpubopbl HaxomaT ceGe TIJIaBHOe NpHUMeHe-
HHe [ KauecTBe aMIepMeTPOB HA MaJble CHJbl NMepeMeHHOrO TOKa H
maJsible HampsikeHus. IlpuHuunuaneHO TepMoOnNpHGOpPbl NPHUTOAHBI AJd
H3MEpPEHHsl MepeMeHHOT0 M MOCTOSHHOI'O TOKa, OAHAKO OMHChIBaeMble
HHXKE THMBl NPUGOPOB TpaflyHPOBaHbl Ha TNepeMeHHbIH TOK W [Jd
MCCTOSIHHOTO TOKAa He MPHTOMHBI.

Ocob6eHHO Ba)KHO IpUMEHeHHe TePMO3JIEKTPHYECKHX aMIepMeTpOB
© LeNsX MOBBILIEHHO! W BBLICOKOH YacTOThi, T. €. B pajHOM3MepeHHSX,
rie OHM M MOJYYUIH MPEUMYIIEeCTBEHHOE MHCMNOJb30BaHHE.

K cymecTBeHHBIM HeZOCTAaTKaM TePMO3JIEKTPHUECKHX TNpubopon
- cjelyeT OTHECTH YYBCTBHUTEJBHOCTb HX K MeperpyskaM. ¥Yike nepe-
rpyska B 10 % (maxe KpaTKoBpeMeHHasl) onacHa, Tak KaK Harpesa-
TeJlb MOXET IeperopeTh. '

§ 115. THI(BI NPHBOPOB TEPMOJJEKTPHYECKOH CHCTEMBI

Tunsl # pasMepsl W3rOTOBJAEMbiX NPHOOPOB TePMO3JIEKTPHYECKOM
cucTeMbl npuBefensl B Tabua. 136.
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THOR DPHGOPOB TEPMOIICETPHIECEON CHCTEMEI

Ta6auua 136

“Tun

HaumeHosanue

Adnamerp

uoxons

M

AMUYT MuaaunaMnepMeTpbl TEPMO3JEKTPHYECKHE C BHYT-
PEeHHHM TepMOnpeo6pasoBaTeNeM . . . .« « . 82

4MLL/TII AMnepMeTphl TEPMOSJIEKTPHUECKHE € OTAEAbLHbLIM
TEPMOTIPEOOPABOBATENEM & o « « o o 4 o o o 82
MMT-70 AMnepMeTpbl TEPMONEKTPHUECKHE . o o o « o . 70
T-41 AmMniepMeTpPHl TEPMO3AEKTPHUYECKHE YTOIUIEHHBIE . 80
T-43 AmnepMeTphl TEPMO3JEKTPHUECKHE BHICTyMAaloLine 80
T-51 AMnepMeTphl TEPMO3JEKTPHYECKHE YTOTMJIEHHbIE . 60
T-53 AMnepMeTpHl TEPMO3JEKTPHUYECKHE BLICTYNAKOLIHE 60
- T-61 MunanaMnepMeTpbl TEDMOINEKTPHYECKHE o + o . o 40

§ 116, MWLIHAMUEPMETPBI THIA 4MIIT I AMIEPMETPHI

THIOA 4MII/TII!

OcHOBHEI® CBeJeHHA

Munnuamnepmerpsl Tuna 4MIL/T npuMeHslOTCH A4S H3MepeHHUS
"CWJLI TOKA B LeMNsX BbICOKOH YacCTOThl B JHANa3oHe 4acToT oT 4 1o
Y5 MHz. Amnepmerper tuna 4MII/TIT npumenstorca ana Tex xe
meneli B nuanasoHe yactor ot 0,3 go 7,5 MHz,

Puc. 154. O6wmnit BrA MHAIMaMOepMeTpa
THna 4MIL/T.

1 Uarorosaenne npubopos tHma 4MULT n 4MIL/TM 6mac npekpaleHo
B 1945 r.; BMeCTO HHX B HACTOAILle€ BpeMaA BHMNYCKawTCA npu6opbl THua [IMT-70

(cu. § 117).
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Puc. 155, O6mu#t sun avnepmerpa tuma 4MLL/TIT ¢ napyxHbiM
TepMonpeobpasoBarenem.

M3

./

L

105
gl

) -

Puc. 156. F'abaputubie pasmepbl npu6opos tuna 4MUIT u 4MLL/TII.
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[TorpemHocTs nMpu6OpPOB Ha pajguodacToTax or 3 - 10° mo 107 Hz
(amuHa BosHbl oT 1 000 go 30 m) He mnpeBblwiaer * 6 9%. Takuwm
o6pasom npubopbl 4MIL/T u 4MIL/TIT no BenuuynHe CBOEH MOrpeUIHO-
CTH SIBASIOTCS NPHOOPAMH BHEKJACCHBIME.

ke 24
—

< |

-

— T

" Puc. 157, [aGapuTHbiz pasMepor
Tepmonpeo6pazoBatens tuna TII.

¥

B npuGope tuma 4MUIT Tep-
Monpeo6Gpa3oBaTesib, MJIH  TEPMO-
3J/IeMeHT, NMOMellieH B Kopiyce [pH-

- bopa, B mnpubope Ttnma 4MII/TIT

OH BBIIOJIHEH B BHAe OTAEJNLHO
reTHHAaKCOBOM KOpoGOYKH, MpHCoe-
NuHseMo#l K mpubopy KannbpoBa-
HBIMH TIPOBOJHHMKAMH; Ha OJAHOH 13
KpblIIEK KOPOOGOYKH CMOHTHpPOBA-
Hol 10 npsMoyroaeHbix Il-06paa-
HbIX JIATYHHBIX CKOOOYeK, Mpe1HAa-
3HAUeHHbIX [JIg Jyyllero OXxJa-
KAEeHHsT XOJIOAHLIX CHaeB TepMo-
nap.

H3mvepuresnbuble MeXaHH3MBI I
Kopnmycsl 0OoMX MNpHOGOPOB OAHHA-
KOBBI.

BHemnu#i Bu1 npuGoOpoB MoKa-
3aH Ha puc. 154 u 155, a rabaput-

Hble pasMepbl NPUGOPOB H OTAESNBHOrO TepMompeobGpas3oBaTess MQKa-

3aHbl Ha, puc. 156 u 157

Ilpepeant m3mepeHnik

lpenenst usMmepennii npudopos tuna 4MIIT u 4MI/TIT noka-

3agbl B Taba. 137 u 138.

Ta6éauua 137

Muoaauamoepmerpsr THoa 4MIIT

Llena menenus | Bec | llewasaenu-
I'lpenenb[ml:\amepeﬂuﬁ mA K2 Huuy
pyé.
0— 100 ) 5 ‘ 0,4 90

Ta6aunpa 138

Avumepyerpn Tnoma 4MIT/TI

Llena 3a eal-
Ilpeneant n3MepeHui: l Llena nesenus Bec Ry
A A e -
py6. | Kom.
|
0—1 ‘ 0,05 0,5 69 | 70
0—2 | 0,1 0,5 69 70
0—3,6 T 0,2 0,5 69 'ZO
0—5 | 0,2 0,5 69 70
1 i
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§ 117. AMOIEPMETPHI TRITA MT-70
Haseagenae HNpEOOPOB

Awmnepmerpbl THNA [IMT-70 (TepMO3JIeKTpHYECKOH CHCTEMBI, LIH-
10Bble, BHEKJACCOBble, OpbISTOHENpPOHHMLAEMLIe, TPHACKOYCTOHUMBLIE, C
HemoCpenCTBeHHbIM OTCUETOM) MPENHA3HAYATCA  IJIS  M3MepeHHs
CHMIbI Toka B Lensix sbicokoit yactorel o 0,3 mo 7,5 MHz.

Puc. 158. O6muit sun npu6opa tuna [IMT-70 ¢ Tepmonpeo6pasoBaTene.

Jrtn  npuGopbl HayaaM HM3rOTOBJNATHCA B CEPHHHOM MOpAnKe
¢ 1946 r. u npenHa3HayeHbl [AJIT 3aMeHbl CHATBIX C TPOM3BOACTBA
ripu6opoB Ttuma 4MII/TII. ITo cBOMM TeXHMYECKMM XapaKTepPHCTHKaM
npu6opsl tHna IIMT-70 u 4MUI/TIT paBHOuUEHHBI; MO KOHCTPYKTHB-
HOMY BbIMOJIHEHHIO OHH OTJIHYAIOTCH APYr OT JApyra TeM, yTO MepBhe
YTOIJIEHHOTO MOHTaXa, a BTOpble BLICTYMAIOIIErO MOHTaXa, KpoMe.
Toro, kopnyca npubopoB THna IIMT-70 nnacrmaccoBbie, a npubopos
tuna 4MIUI/TIT — natyHHele.

(CcaoBHEIE CBeICHHAA

ITpn6opsl THna IIMT-70 H3roTOBNAIOTCA 1O BPEMEHHBIM TEXHHYE-
ckum ycnosusaM «THIB» u paccunTanbl AJ18 3KCIUIOATALUH NPH TeMIc-
parype or —45°C g0 +450°C M OTHOCHTeJLHOH BJIaXHOCTH OT
30 go 80 9%.

[MpnbGopbl cHabG:KalOTCsT HApYKHBIM TepMorpeofpa3oBaTesieM THIIA
TIT (cm. § 116) Ha cooTBeTcCTBYIOLIMiI NMpelesN H3MEpPEHHS C ABYMS
NpoBOAHHKAMU JJiMHOH 400 MM KaXAbIH [JS MPHCOeAMHEHHS €ro
K npubopy.

OcHOBHAsi MOrpelHOCTb MOKAa3aHHsi NpPUOOPOB MpH HOPMaJbHOI
temnepatype (420°C) we mnpeBocxoaur +39% OT HOMMHAJBHOIO
3HaueHusn npu yacrore 50 Hz u + 6 % npu no6om 3HaueHHH ua-.
croTel B mpefenax or 0,3 mo 7,5 MHz [lononxuTenbhasi morpeui-
HOCTb OT M3MEHEHHs TeMIepaTypbl B Ty HWJH APYIYl0 CTOPOHY OT
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HopMaJibHOH ~ (B mpemenax —45°C no 4-50°C) e npeBbimaer
+ 3 % Ha kaxzasie 10° C.

H3sonsiuusi cobpaHHbIX NpHGOpOB Ha NPoGOH HCNBLITHIBAETCS B Te-
ueHve | MuH. Hanpsikennem 1500 V mnepeMeHHOTro TOKa NPOMBILIJIEH-
voit yactoThl. ComnpoTHBJIeHHe H3O/SUMH TOKOBeAYIUHX HacTefi TpH-
Gopa oT ero Kopnyca HCHbITbIBaeTcss MerommerpoM Ha 500 V u gos-
XKHa GbiTh He Hke 20 MQ r-.1 HOpMaJsibHOH TeMmIepaType H BJax-
HocTy Bo3nyxa or 30 mo 80 Y.

Pa6ouefl wacTbio ILIKaJbl TMPUOOPOB sBAsieTcss 06JaCTh MMOKa3aHwufi
or 25 go 100 % HOMHHa/NBHOrO 3HaYeHHs.

[Mpubopbl MCTbITaHBl HA yAApHYIO TPACKY, a Tak)Ke Ha MNeperpysky
tokoM Ha 50 Y O6osblie HOMHHAJBHOI'O B TeueHHe | MuH.
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Puc. 159. I'aGaputible pasmepbt'npnﬁopa IIMT-70.

[TpuGopbl He . UMEIOT MArHMTHOrO 3KpaHa, [O3TOMY MOHTaX HX
Ha JKee3HOM LIMTe MJH BOJH3M GOJBIIMX JKeJe3HbIX Macc He HOMy-
ckaercsd. OHH HCHBITBIBAIOTCS HA BJIHSIHHE BHELHEro MAarTHHTHOTO M0Js
HamnpsKeHHOCTBIO B 5 Oe npu camMoM HeG/aronpHsTHOM HampaBJe-
HHH T0JIf, NPH 3TOM JAOMOJHHTeNbHAasl IMOTPEelIHOCTb He MpeBbillaer
= 3% oT HOMHHAJILHOTO 3HAUEHHS.

O6uinit Bug mnpuGopos tuna [IMT-70 mnokasan Ha puc. 158,
a rabaputHble pa3Mepbl Ha puc. 159.

Ipepeans wusmMepeHHA

IMpenens usmepenus mpuGopos Tuna ITMT-70 mokasanbi B Tabu.
139. - S
Ammepwerpnt Taua IIMT-70
Ta6auna 139

Ipeaeast Bec LieHa 3a
H3MepeHUd Cnoco6 BKAOYeHHS K2 eauHuLy
A py6.
0-—-1 C HapyXHbHM TepMompe-
o6pasosareaem Tthna TII
HalA......... 0,37 200
0—2 Towe Ha 2 A . ..... 0,37 200
0—36 » . 36A. ... 037 200
0—35 » . SAL. L. 0,37 200
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§ 118. AMOEPMETPBI THIA T-41 n T-43
Hasmauenne mnpa6opor

Amnepnmerpoi THna T-41 u T-43 (TepMoajeKTpHYeCKHe, LIMTOBEIE,
GpbIaroHenpoHuIaeMble C HeMOCPEACTBEHHbLIM OTCYETOM) MpenHasHa-
YalTes IS H3MePeHHA CHJbl TOKAa B IIersx MepeMeHHOTO0 TOKAa Bbl-
c¢okoli yactotel ot 0,3 mo 7,5 - MHz.

Puc. 1€0. O6wmuit BHA ammep- Puc. 161. O6mu#t BuR amnep-
meTpa THna T-41 ¢ HapyXHB'M meTpa tHma T-43 c HapyXHBIM
TEPMO3/IEMEHTOM. TEPMO3/IEMEHTOM.

OCHOBHEI® -CBOJEeHNA

Awmnepmerpst THna T-41 (yronnennele) u T-43 (BeicTynalouiue)
N3rOTOBJSIOTCS MO BENOMCTBEHHBIM  TEeXHHYECKHM  YCJOBHAM
Ne 311-45 u paccuuTaHbl HAa 3KCIJIOATALMIO HX B YCJOBHUAX H3MeHe-
Hus TeMmnepatypsl B mnpejgenax or —40° mo +60°C, cuabl Toka no
50 A u mpHu OTHOCHTeNBLHOH BJjaXXHocTH mo 95Y9%.

IMpubop KaKoOro THIMA COCTOMT M3 MarHUTO3JIEKTPUYECKOTO H3Me-
putesis M OTAeJbHOTO KOHTAKTHOro TepModjemeHra T1 wumm T2
¢ KaJuOpOBaHHLIMM TNPOBOLAMM [/ COEJHHEHHS C H3MepuTeJseM.
Tepmosnement T1 nmnpumeHsieTcss NpH H3MepeHMH B IpeHeJgax o7
0,5 A no 10 A, a Tepmosanemenr T2 — B mnpesenax u3MEpeHHs OF
15 A no 50 A.

OcHoBHas morpeuHocTs u3MepeHuii mpu uactore 50 Hz we npe-
sbimiaer + 2,5 % OT HOMUHANBHOTO 3HAYEHHMs, a NPH YACTOTAX OP
0,3 uo 7,5 MHz He npesbimaer +5%.
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PaGoueli yacTblo IIKaJbl TMpHGOpa sIBASETCH 006JacTb NMOKAa3aHMi
or 25 no 100 % HOMHHAJBHOTO 3HAUCHEHS.

[TpuGopbl BbILepKHUBAIOT Meperpy3ky B TeueHdne | MuH. Ha 50 9
CBepX HOMMHA/NbHOTO TOKA, MPM 3TOM MNOIPEIIHOCTH MPUGOPOB mocJe
CXJIaXKJIeHHs] He IpPEeBbILIAeT HOPMAJBHYIO.

Kopnyca npuGopos usroroBssiorcss W3 nyactMaccel. Ha smuesoil
CTOpOHe KOpmyca HMeeTCs KOPPEeKTOp [Jsi YCTAHOBKH CTPE/KH Ha
HYJIb LIKAJbl.

Bremnuit Bug npu6opos T-41 u T-43 mokasan Ha pic. 160 u 161.
I'a6aputubie pa3mepel npndopa T-41 noxasamel Ha puc. 162, a Tepmo-
3JIeMeHTOB Ha puc. 163 u 164, I'aGaputHbie pasmepbl npubopa T-43,
Takue xe, uro y npubopa M-43 (cu. § 49).

/
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Puc. 162. Ta6apuTHble pa3mepbl npunbopa thma T-41.

y

-{ I
E
®

o 17— 05—

126
a 7~ —\___ 1
Oo- OO o
i |
504 \\ | JJcoooo
: 7 y L
I
Puc. 163. TabapuTHbie paaMephi Puc. 164. ['a6aputHsie pasmepbl
TepMosneMenta Thma Tl. ' TepMosneMenTa tuna T2.
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Mpexeny mnaMepeHnd
[Mpenenbt uaMmepeHusi ammepmerpoB T-41 u T-43 nokasaHbl B

taba. 140.

Ta6anna 140
AvoepMerpsr Tuma T-41 m T-43

Ipeneabt Tun Bec Llena 3a
H3MepeHlis TepMo2ieMeHTa k2 equHuLy
A py6.
0— 0,5 Tl 0,43 90
0—1 T1 0,43 90
0— 2 Tl 0,43 90
0— 3,6 T1 0,43 90
0— 35 Tl 0,43 90
0—10 T1 0,43 90
0—15 T2 0,7 90
0—25 T2 0,7 90
0--50 T2 0,7 90-

§ 119, AM]IEPME.TPBI THOA T-51 u T-53:
Hasmagsenne npréopon

Amnepmerpsl tunma T-51 u T-53 (TepMo3JieKTpHUECKHE, LMTOBbIE,
.6pbI3rOHENpPOHHLAeMble C HeNMoCcPeJCTBEHHbIM OTCYETOM) MpefHas3Ha-
ualTCs A/ HM3MEepPEeHHsl CHJbl TOKa B leNAX NepeMeHHOro ToKa Bbi-
cokoit wactorel (ot 0,3 go 7,5 MHz).
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Puc.. 165. TabaputHbie pésMepbl npubopa tuna T-5l.

[TpuGopbl HM3rOTOBASIOTCS MO BEAOMCTBEHHbIM TEXHHUECKHM YCJ/O-
pusam Ne.312-45 Ha mpemenbl uaMepeHus 1 A, 2 A 36 A, 5 Awn
10 A u npuMeHsioTCs ¢ TepMo3aneMeHToM TI.

Texnnueckne xapakrepucruki npudopo T-51 u T-53 aHaJOrHyHLI
onucaHHbIM Bbille npuGopam T-41 u T-43. [TpuGops T-51 oriuuarorcs
ot npu6opoB T-53 Tem, yTo mepBble yTONJIEHHbIE, @ BTOpble BbICTYMAK0-
wue. O6WKMHA BUA U raGapuTHbe pa3Mcepbl 3THX NPUGOPOB Te 2Ke, 4TO
y npu6opos M-51 u M-53 (cm. § 50 u 51). Bec npubopa 0,28 ke,
neHa 70 pyo6.
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§ 120, MUTIUAMOEPMETPHI THIIA T-61
Haszgagenme npuGopos

Munnuamnepmerpel  THna T-61 (TepMo3JeKTpHYECKHE, LIMTOBbIE,
T0JIyyTOIJIEHHbIE, MHHUATIOPHbIE) NpeAHA3HAyaloTCsl O/ H3MepeHHs
CHJILI 10Ka B LleNAX MMepeMeHHOTro Toka BbICOKOW wactoThl oT 0,3 go

3 MHz.

Puc. 166. O6wuit Bua MusInaMnepMerpa
tuna T-61.

OcHOBHLIE CReJeHHSH

Mynnunamnepmerpet Tuna T-61 H3roToBAsIOTCS [0 BEAOMCTBEH-
4bIM TeXHHYeCKHM ycJaoBusaM Ne 342-45 Ha npepmen usaMepenus 10
250 mA u npepHa3HAyalOTCH [ MOHTaXKa Ha NaHEJsX H3 JHCTOBOrO
XKejesa ToamuHOH 1,5 M.

Kopnyca mpu6opoB u3 miacTMacchl.

OcHoBHasi MOTrPelHOCTh TIpHGopoB He npesbilliaeT + 8 % oF HO-
MHHAJbHOTO 3HAaYeHHs MOKa3aHHil. ,

IlpuGop uMeeT BHYTpeHHMH BaKyyMHbIH TepMO3JIEMeHT.

- 42 = 37—y

Puc. 167. TabaputHbie pasvcpn npubopa Tuna T-61.
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Tpengenom paGoueii uyacTH WIKaJbl SABJAETCS 06J1acTh MOKa3aHHi
ot 25 1o 1009% 3HaueHHs WIKAJbl.

Tlpu6opsl momyckaloT Neperpysky Ge3 H3MeHeHHs CBOHX MNapaMmer-
poB He Gojee 10 % cBepx HOMHHAJbHOTO TOKaA,

O6iuit Bux Tpu6OpoB NMOKas3aH Ha puc. 166, a raGapuTHble pas-
Mepnl Ha puc. 167.

Bec npu6opa okosio 80 &; uesa 70 py6.

IF'masa XII

JJIEKTPONSMEPUTEJNBHBIE TIPUBOPBI
JIEKTPOCTATHYECKON CHCTEMEI

§ 121, HASHAYEHLE OPHUBOPOB

U3 omuchbiBaeMOro Huxke NPHHUHMNA NeHCTBHA NPHGOPOB 3JIEKTPO-
CTATHUECKOH CHUCTeMbl BHJIHO, UTO HAaHHble NPUOOPH MOTYT ObiTh H3-
FOTOBJIEHE! TOJMBKO B KayeCTBE BOJBTMETPOB.

DJieKTPOCTATHUECKHE BOJBTMETPbI NpeAHa3HAYaTCs A/ H3MEpeHHs
BLICOKHMX HATNpsKEeHHH IOCTOSHHOTO M MEepPeMeHHOI0 TOKOB.

§ 122, IPHHIAN REACTBHA

[TpuGopsl  37€KTPOCTATHUECKOH CHCTeMbl OCHOBAHBI HAa B3aHMO-
IeHCTBUM 3JIEKTPHUECKH 3apsiZKeHbIX MeTaJulMyeckux Tea., M3 MHoro-
YHCJNEHHbIX KOHCTPYKIME  3JIEKTPOCTAaTHUECKHX BOJbBTMETPOB HHUXKeE
onuchiBaeTcs: HauGoJjiee pacnpocTpaHeHHBIE BOJLTMETP, H3TOTOBJsie-
MBIH B MOCJIe[lHee BpeMms.

Ha usosnsnuonHOM OCHOBaHMM RpHOOpa CMOHTHPOBAHBI JBE NPSMO-
yroJibHble MNapaJulesibHble MJIACTHHBI, MpeAcTaBJsiolne co6oit cBoeo6-
pasHblfi BO3AYLIHBI KOHAEHCATOp. OTH NJACTHHBI COEJMHEHbl ¢ 3a-
MUMaMH npubopa. Mexnay AByMs IJacTHHaMu (0OKJaaKaMH KOHHEH-
caTopa) Ha TOHKHMX GpPOH30BbIX JIEHTOUKAX OTBECHO INOJBelleHa Jier-
Kas MOIBHXKHAA aJIOMHHHMeBasl MJACTHHA, 3NEKTPUYECKH COEJHHEHHAA
C OJHOH M3 MOJNBHXXHbIX MNJIACTHH.

Ilpu BkJtoyeHuu npuGopa B H3MepseMYIO- Liellb MOJABHXKHAS H CO-
eJlMHEeHHAst C Hel HeNMOABHKHAS IUIACTHHBI MOJYYalioT .3apsili OJHOro
3HaKa, BTOpasl HeNOABHM)KHAs NJACTHHA 3apsikaercs 3apsiioM MpPOTH-
BOIMNOJIOXKHOTO 3HAaKa.

BesienctBre  3T0ro NMPOHCXOAHUT 3AEKTPOCTATHUECKOE B3aHMOME-
CTBHE MeXJY IMOIBHXKHOI MNJAaCTHHOH M HENOJBHXKHBIMM, BbIpaXKako-
ieecs B TOM, UTO MOJABHXKHAf NJACTHHA OTTAJKHBAeTCs OT OAHOH U3
HENOJBUXKHBIX TJIACTHH W NPUTATHBAETCS K APYTO# HemoJBHXKHOM.

ITon BiMAHHMEM BO3HUKIIMX CHJl TNOABHMXKHAs MJIaCTMHA IepeMe-
IaeTcs B CTOPOHY AeHCTBHS 3TUX CHJ M YyBJeKaeT 3a coGoif Jierkyio
GPOH3OBYIO TAry, NMOBOPAUMBAIOLIYI0 OCh NPuBOpPa C YKpeMJeHHOH Ha
neil crpeskoil. IlpoTHBojeHcTBYIOIYI0 CHly CO3AA€T CHJA TSIXKECTH,
KOTOpasi CTPEMHTCS BEPHYTh IOABHXKHYIO MJACTHHY-B IepBOHaYaJb-
HOe OTBECHOE [MOJIOKEHHE.

IIpuGop moxer paGoTaTh NPABHJBHO TOJBLKO B OJHOM OINpeIeeH-
HOM TMOJIOKEHHH, a HMeHHO BepTHKaJbHOM. [losToMy nepem pa6o-
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TOH ero HaMJIeXXUT YCTAHOBHTb Ha BEPTHKAJBHOM LIMTE TaK, YTOGH!
crpesika npubopa CTosiia Ha HyJe LIKaJbl.

Jna ObicTpOli YCTAHOBKH CTpeJku NpHbopa Ha ONpeleJIeHHOM je-
JIeHUU M JUIS YCTpaHeHMsl KauaHMA ocb npubopa cHabXeHa 3JeKTpo-
MarH¥THbIM YCNOKOUTEeJIEM B BHAE JIETKOTO aJIOMHHHEBOTO CEKTOopa,
Rpal]AIOlLerocss B MAarHUTHOM IMoJle CTaJbHOTO MOCTOSIHHOTO MAarHMTA.

OJIeKTPOCTATHUECKHH BOJILTMETP MMeeT appeTHp — mpucnocobie-
HHe, M03BOJIAIOILee NepeJBHXEHHEM pblya)Kka -CHapyxHu npubopa 3a-
nepxaTh OJHOBPEMEHHO TMOJBHXKHOE KPLIIO M aJIIOMHHHEBBIH CEKTOp
vcrnokouTe 1. Beakoe u3MeHeHMe moJsioKeHHst mpuGopa, a TeMm GoJee
TPaHCIIOPTHPOBKA €ro AOMYyCKAITCS TOJbKO IPH 3aKpbITOM appeTiipe.
Hecobmonenne 3Toro npasuia HeusOexxHo BereT K mopue npuGopa.
Kak mnpaBusio, npuGopbl BLICHIIAIOTCS € 3aBOAa-U3rOTOBHTENS C 37-
nepThiM M 3an1oMOUPOBAHHBIM appeTHPOM. ITY MIOMEY peKOMeH-
JyeTcsl CHMMAaTb TOJIbKO IOCJ® OKOHYaTeJbHOH YCTaHOBKH NpuGopa.

Jns  ycTpaHenuss BO3MOXKHOCTH BO3HHKHOBEHHSI KODOHBI BHYTPH
npubopa (BCJaencTBHe. U3MepsieMbIX BHICOKMX HamnpsKeHuil) Bce [e-
TaMH €ro BecbMa TNIAaTeJbHO OTHEJaHbl, JAaTyHHble [OeTaJH IOoJIIpo-
BaHbl M AN 3allUThl OT KOPPO3HU IO30JIOUEHbI.

Haxonsice B KoXyXe H3 H30JSIUMOHHOTO MaTepuaja, Npubop He
SalUILEH OT BJHMSIHUS BHELIHMX 3JeKTpHueckux mosieff. [Tostomy mas
IIOJIyUeHHs] BEPHbIX MOKA3aHUH »KeJlaTelbHO pacrnoJjaraTb npubop Tak,
uyToOH BCHKHE NOCTOPOHHHE MNPOBOJHHMKM Obljid ymalJleHb! OT Hero Ha
paccrosHue He MeHee ueM 250 mm. [lo To#l ke mpuuMHe He cjedyer
MOHTHPOBATb NPUGOP HA MeTaJJIMuecKHX LIHUTAX.

Bepxuuil npemen uaMepenusiw BoabTMeTpa — 5000 V. B arton
npegene npH6op OLMHAKOBO MPUTOAEH [JIsi M3MEPeHHsl MOCTOSTHHOTO N
nepeMeHHOTO HaNpsKeHHs.

Ilnsi usmepenuss GoJiee BBICOKUX HAMpSIXKEHUH IPHMEHSIOTCS OJHH
HAM gBa M0OABOYHBIX KOHIEHCATOPAa, BKJOUAEMbIX MOCAENOBATEJLHO
¢ BOJbTMeTpoM. B 3TOM ciyuae mnpemesbl H3MepeHHs pacIIMPSIOTCH
no 15000 V wu npuGop CTaHOBUTCS NPHTOOHBIM IS H3MepeHIist
TOJIbKO TNepEeMEHHOTO HampsiXKeHHs.

§ 123. CBOMCTBA H OBJACTh NIPHMEHEHAS

TouHoCTh H3MepeHHs 3JEKTPOCTATHUECKHX BOJBLTMETPOB OTHOCH-
1eJIbHO HeBesuKa. [lorpeniHoCTh OGLIKHOBEHHBIX UIMTOBBIX NMPHOOPOB
He mpeBbimiaeT + 4 9 OT MakcMMaabHOro npenena H3Mepenus. Ha
NnoKasaHue npu6opa OKasblBAIOT BJMsIHHE BHEUIHHE 3JIEKTPHYECKHe MOJS.

Hu MarauTHble TOJIf, HM TeMNepaTypa OKpY¥Kawlled Cpejbl, HH
uacToTa H3MepsieMOro HampsixkeHWss [06aBOYHON NOrpelIHOCTH He
BHOCSIT, 32 HCKJIIOUEHHEM TeX CcJyuaeB, KOTAa BOJLTMETp BKJouel
¢ 106aBOYHbIM KOHAEHCATOPOM.

B nocnenHem csyyae Ha €MKOCTh KOHAEHCAaTopa, a CJeloBa-
TeJbHO, W HAa [0Ka3aHphe BOJLTMETPA HECKOJbKO BJIMSIOT 4YacToTa H
TEeMIepaTypa, a TaKKe BJIAXHOCTb BO3[YyXa, OT KOTOPOTO 3aBUCHT
CONIPOTHBJIEHHE H30JSLMH TEEePAOro AH3JEeKTPHKA.
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[pubop Bhimep:kuBaeT Hanps:xkeHue 10 150 % cBepx HOMHHAMDL-
Horo. BoJee BbiCOKHE HAMpsiK€HHUs] MOTYT ObiThb ONMACHBI AJS LEJOCTH
npuGopa, 0ocCoGEeHHO B TOM CJyyae, €CJHH BOJbTMETp paGoTaer Gez
N06aBOUHbIX KOHAEHCaTOpOB.

OmHUM M3 CyUIeCTBEHHbIX NOCTOHHCTB 3JIEKTPOCTATHYECKUX BOJIBT-
METpOB SBJISIETCS TO, YTO YEPe3 HHX He NPOXONMT 3/eKTpHYeCKwil TOK,
T. €. OHH