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MPEOWCJIOBUE

B ycnoBHAX HayYHO-TEXHHYECKOrOo Mporpecca, Koraa
BHEeJpeHHe HOBOH TEXHHKH H B TOM YHCJe CpeacTB aBTOMa-
TH3aUHH H pOH; nrrneuuux

IT upe; AHO HMHT ICOK: -
ﬂ"Te.’leOCTb TpyAa MOXeT 6BITh nﬁecneuena TOJH:KO B TOM
cayyae, eCJH 3TH yc‘rpoucTaa pa60'ra)0'r C BLICOKO# HalcxX-
Hocteio. Ho TNpaBHJbHAa#A HX 3KCNJAYaTalUHA HEBO3MOXHAa
6e3  ct X X CcpeacTs P n
KOHTpO.Im

Tenepanbnbm HanpaBJieHHBM MOJHTHKH KOMM)’HHCTH‘IE-
CKoM NapTHH H CoBeTcKoro NpaBHTENbCTBA B o6aacTH CTpoO-
HTeJIbCTBA MaTEPMa}leD-TEXHH'{ECKOﬁ 6a3bl KOMMYHH3Ma
ABAAETCE NOCTOSHHOE NMOBHILIEHHE YPOBHS 3/eKTPHOHKAUHH
npo 0 H CeJlbC TBEHHOro ACTBa,
nenpepbmuoe yBeJHuYEeHHE BHPZ60TKH SJIQKT]')DSHepl"MH B
CTpaHe, OCYlIECTB/IEHHE NJIAHOB KOMINJIEKCHOM MeXaHH3aUHH
Il aBTOMATH3aUKH MPOH3BOACTBA. DTO TpeGyeT CO3MAHHA
KayeCTBEHHO HOBbIX yc‘rpoﬁc‘rn ABTOMATH3alUHH H KOHTpOJA,
B TOM YHCJE 3JeKTp PHTE/bHBIX NPHGOPOB,

HbIX Ha HOBNX‘HPHHHMHEX H3MepeHHA.

Tax, B nocJjeiHee AeCATHJETHE AJA 3JIeKTPHYECKHX H3-
Mepenm‘( HayaJH LWHPOKO HCMOJIb30BATbCA ABTOMAaTHYECKHE
npu6opsl ¢ UHGPOBLIM OTCYETOM, KOTOPHe O6ecneuHBalT
He TONbKO GBICTPOTY W TOYHOCTh H3MEpeHHii, HO H CBA3b
€ CHCTeMaMH aBTOMAaTHYeCKOro ynpaBleHHs H peryJaHpoBa-
uuA. Benetca 60/biias paGoTa No MOBBILIEHAIO KayecTBeH-
HbIX TNOKa3aTesell 3/eKTPOH3MEPHTE/bHLIX NMPHGOPOB: TOY-
HOCTH, YYBCTBHTEJIbHOCTH, CTaﬁH.ﬂbHOCTH, yCTOﬁ‘lHBOCTH K
BHELUHHM BJIHAHHAM, HANEXKHOCTH H AP.

OT paGOTHHKOB, CMEUHAJAH3HDPYIOWHXCA MO PEMOHTY
3NeKTP PHTE.TbHBIX MPHGOPOB, TpebyloTcs TIAYGOKIC
3HaHHA YCTPOIICTBA 1 MpPHHILNIA PaGOTH NPHGOPOB, TEOPIi
It MPaKTIHKI 3JEKTPHYECKHX |I3MCPEI{HI"[, OBJIaIeHHe HaBLI-
KaMH, IPHEMaMH H METO/laMH PEMOHTa, COOPKH, IKCMIyaTa-
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UMM, PeryJMpOBKH H NMOBEPKH Pa3JHUHBIX 3JIEKTPOH3MEpH-
Te/IbHLIX NPHGOPOB H YCTPOACTB.

BOI'[PDCaM OPraHH3alUHH H TEXHOJIOTHH DEMOHTA 3JIeKT-

POH3MEpHTEe/IbHHIX NPHOGOPOB, a TaKkKe HX NpeaPeMOHTHOH

nocJiep THOM CGOPKH H MO ZaHHOe
noco6ie. TeopHs, yCTPOHCTBO H pa6oTa NMPHGOPOB H MeTO-
sl uamepenlm 3JIEKTPHYECKHX BEJHYHH DAacCCMOTPEHH B
khure L. M. Anykepa «dJeKTpoH3MepHTebHbe NMPHGOPHI»
(M., Buicwas wkoxaa, 1976) u 3necb NMOBTOPHO He H3Jja-
ralpTca.

OcHOBHOe BHHMaHHe B YYeGHOH MNOAroToBKe G6yAYLIHX
CMEWHATHCTOB N0 PEMOHTY 3JIeKTPOH3MEPHTEeNbHLIX NPHGO-
POB JIOJKHO GHTb YJeNeHO H3YYeHHIO OGLIHX MeTONOB H

PEMOHTa NMPHGOPOB Da3/HYHBIX CHCTEM, a He
OT‘IeJIbHNX HX THMOB H MapoOK, KOTOpbie B YCJOBHAX COBpe-
MEHHON HayYHO-TeXHHYECKOH DeBOMIIOUHH OYAYT KOHCTPYK-
THBHO MOCTOSIHHO MENAATbCA B HallpaBJEeHHH HX COBepI.llEH-
CTBOBaHHA.

TFaasw [ u 11 Hanucauw T. K. Kotoswmm, 111, IV u npe-
aucaosre — B. 3. PacoBckum.




Faasa |

OPTAHHM3ALLHSI PEMOHTA
3JIEKTPOUSMEPHTEJIbHBIX MPHEOPOB

§ 1. CHCTEMA NJIAHOBO-NPEAYNPEAHUTEJIbHOIO
PEMOHTA

B 3/1eKTpONpHGOPOCTPOEHHH, KaK H BO BCeX APYrHX OT-
pacafix TeXHHKH, NPHMEHSeTcs ciicTeMa NJaHOBO-Mpeay-
npeautensHoro pemonta ([IP), nanpaBnenHas Ha NoBbI-
UIeHHe YPOBHS 3KCMJYaTalHH KOHTPOJILHO-H3MEPHTEbHbIX
npu6opos 1t cpeacts abromatusaiuk (KHIuA). Oua sxaio-
yaeT B ce6s OCHOBHBIC OPTaHIf \aUHOHIO-TEXHHYECKHE Mepo-
NPHATHS MO HaA30py, MOBEpKe 1l PEeMOHTY npHEOpOB.
Cucrema IMP KHIIMA paspabotana B MacwTabe Hauweit
crpanbl TocynapcTBeHHbIM KOMHTeTOM cTaHaaptoB CoBeTa
Munuctpos CCCP. CywHocTb 3TOH CHCTeMBl 3aKJio4aercs
B TOM, YTO Yepe3 omnpejesieHHOe BpeMs PaGoTH MPHGOPOB
NPOH3BOAATCA HX 06f3aTesbHble KOHTPOJIbHblE: OCMOTPbI
HJIH TMOBEPKH, B pe3y/bTaTe KOTOPbIX JHGO BhIABASETCH
HeO6XOAHMOCTL B TOM HJIH HHOM BHIE PCMOHTa, JH60 fesa-
eTcs 3aKJi04eHHe 06 HCMPaBHOCTH MpHGOpPa H ero MpHroa-
HOCTH AJIS1 AajibHefilledl SKCayaTaumi.

Bce 3J/1eKTpOH3MEDHTE/IbHbIE MPHGOPLI C TeYeHHeM Bpe-
MEHIl H3MEHSIOT CBOM KauyeCTBeHHble NOKa3aTesH He3aBHCH-
MO OT TOr0, HaXOAATCA JH OHH B paboTe HJH He 3Kcmaya-
THpyloTCS. .

Tak, npH HOpMaJbHOM 3KCnayaTauun npu6opa y TOKo-
NPOBOASWINX NPYXKHH B pe3yJbTaTe MJHTENLHOrO MPOXOXK-
ZleHHsl IO HHM TOKA H3MEHSIOTCA YNpyrhe CBOACTBA, KePHbI
1chOpPMHPYIOTCS, HCTHPAIOTCS MNOANATHHKNM, OKHCASIOTCS
KOHTaKTHl 1 T. 1. [To3TOMy rocyiapcTBeHHbIMH OpraHaMu
32 COCTOSIHHEM 3JIEKTPOH3MEPHTEJbHbIX NPIGOPOB YCTaHOB-
nen KouTpoab. B Coperckom Colose co3nana cHcTeMa rocy-
NlapCTBEHHOrO H BCOMCTBEHHOTO Hal30pa. ”

TFocymapcTBeHHBIi HA130p 33 MepaMH H H3Me-
pHTeJIbHBIMH NPHGOPaMH ocyulecTBaseTcs [ocynapcTBeHHBIM
Komutetom ctanaaptos Cosera Munctpos CCCP, koTopbiit
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BO3r/IaBJsieT BCIO METPOJIOTHYECKYI0 CJAYX6y B | CTpahe.
KomuTeT npoBoaHT 3Ty pa6oTy uepe3 cnelHabHbie Yupex-
ZIeHHS: MeTPOJIOTHYECKHEe HHCTHTYTH M J1a6OpaTOpHH rocy-
AapCTBEHHOTO HaA30pa, BXOASLHE B €ro COCTaB.

MeTpoJiornueckue HHCTHTYTH HanpaBJsiOT CBOK Jesi-
TENbHOCTb Ha OPraHH3alHI0 MEeTPOJIOTHYECKON  CJIYXKObi
BHYTPH Halleli CTPaHbl, Ha KOOPAHHALHIO ee C MeTPO.IOrH-

“YeCKHMH cay}6aMH ApYrHX CTPaH H B MepBYIO Oyepedb ro-
cynapctB — unesos C3B, Ha o6ecneuenne TpeGyeMoit Tou-
HOCTH H3MepeHHit BO BCeX OTPac/AX TEXHHKH, Ha
Pa3paboTKy 3TaJOHOB H 06Pa3UOBBLIX Mep.

B ¢yuxuun saGopatopHH rocynapcTBEHHOro Hanaopa
BXOAAT:

1) opranusauus coBeplueHHOH JlaGopaTopHO# 6a3bl,
N03BOJIAIOLLIEH NPOBONHTL HIMEPEHHS C BLICOKOMH TOYHOCTBIO
H B TakoM o6beMe, KOTOPbii HEOGXOAHM AN MAaKCHMalb-
HOr'O YJ0BJIETBOPEHHA NOTPeGHOCTeH HAPOMHOro XO3AHCTBa;
®  2) rocyAapcTBeHHbIi KOHTPO.1b BHITyCKaeMbIX 3aBOAAMH
H3MepHTEJIbHBIX MPHGOPOB, HX NCMLITAHHA, aTTeCTAUHs H
HaNl30p 32 KayeCTBOM CEPHHHOrO 113rOTOBJCHHS;

3) KOHTPOJIb 332 TOYHOCTbIO H HCMPABHOCTHIO H3MepII-
TeJIbHBIX NpHGOPOB, 33 CBOEBPEMEHHOCTBIO MpeACTaBeHHs
MX Ha MOBEPKY H 3a MPaBHJbHLIM NPHMEHEHHEM;

4) rocynapcTBeHHasi NoBepKa NpHGOPOB ¢ cO6JIOAeHHEM
BCeX MPaBHJ M HMHCTPYKUMii, paspaGoTanubix [ocynapct-
BEHHbIM KoMiTeToM cTanaaptoB Cosera Muuuctpos CCCP.

Cpokit 06513aTebHOM TOCY1apCTBEHHOH NOBEPKH H3Me-
PHTEJIbHBIX NPHGOPOB DEriaMeHTHRYIOTCA B COOTBETCTBHH
C yCNOBHAMHM WX 3KcnayaTauuu. Tak, npu6opbi, npHMeHse-
Mble Ha NPOH3BOACTBE, HYXAAIOTCA B 6OJee YaCThIX MOBep-
Kax, yeM NpHGOPH, HCMOJb3yeMbie TONLKO A HAay4YHO-HC-
cnief0BaTesibCkHX Ueseil. O6pa3loBbie NPHGOPLI, KOTOpbie
npeaHa ansa PKH PaGOYMX MPHGOPOB, AOMNKHB
MMeTb BBICOKYIO TOYHOCTb H HadexHocTb. [losTomy ouH
NPOXOAAT rocyAapcTBEHHYIO NOBepPKy cpa3y e No nocryn-
NeHHH B 1a6OpaTOPHIO rOCyAapcTBeHHOro Hapsopa. [lata
NoBEPKH YKa3blBaeTcs B JOKYMEHTalHH, BbllaBaeMoit I'o-
CynapcTBeHHbIM KOMHTeTOM cTanaaptos Coseta MunucTpos
CC

OcHalleHHOCTDb 1a60PaTOPHH rocy1apCTBEHHOrO Haf3opa
3Ta/IOHaMH, 06GPA3UOBLIMH MEDAMH H H3MEDHTE/bHbLIMH NMPH-
6GopaMH, a TakxKe CTPYKTypa H WITaThl JJaGopaTopHH ompe-
NeNsoTCA NOTPeGHOCTAMH TOrO PaiioHa, rie AaHHas J1a6o-
patopus ¢yHkuHonupyer. Onnako B mo6oit naGopaTopuH
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0673aTe/IbHO HMEeTCA B HaJ N4l OTAe] Ml CEKUNA 3JeKT-

PHUCCKNX H3MepEeHIiil, KOTOpas 3aHHMaeTcs OpraHu3aumuei
31EKTPONIMEPHTEJLHOH CayXG6bl it mpoBeaeHHeM paGoT no
PKe 3JIeKT] PHTEJLHBIX NPHGOPOB B MOABEAOMCT-

BEHHOIl 30He.

BenoMmcTBenHbift 1a130p 32 HIMCPITENLHOR an-
napa'rypo)'i OCYLECTBJJAETCA COOTBETCTBYIOUHMH OpraHamii,
CO3/1aBaeMbIMi{ Ha MpeANpHATHAX. TakHMH OpraHaMH apJas-
I0TCA: H3MEpHTeJIbHble IlaﬁopaTOPHH, HHCMEKUHH H3MEepH-
TeJbHHX NpPHGOPOB, MacTepCKHE HJH leXa MO PEeMOHTY
KHITHA. Ha opraHn BeOMCTBEHHOTO HaJ30pa BO3JIOXEHBI:

periaMeHTHbIe paﬁoTu no onpenesieHHI0 TeXHHYECKHX
XapPaKTEPHCTHK H MapaMeTpoB, TpeGyeMmoit H3MepHTeNbHO#M
annapatypsl, y TEHHIO ee;

unpeneneuue nepuonuuuoc’ru 06l33TEJleOﬁ TNoBepKH
Ka10ro npu6opa M NpoBejeHHe 3TOH MOBEPKH B YCTaHOB-
JIEHHbIe CPOKH; N

KOHTPOJIb 33 COJLEPXKAHHEM M XPaHEHHEM CPEICTB H3Me-
peHHus B HaAJeXaMHX YyCAOBHAX, CBOQBPQMQHHOﬁ nepenaueu
MX Ha roCylapCTBEHHYIO NMOBEPKY B 1a6OpaToOpHiO rocyaap-
CTBEHHOTO HaJ30pa H MNpOBEJeHHeM peMoliTa npHOOPOB,
BbIlUEALWHX H3 CTPOA HJAH TNPH3HAHHBIX HErOAHBIMH AJA
JAanbHeillledl 3KCMJYaTaluHH, ¢ Tpe6yeMbHIM KauecTBOM H B
CPOK.

PykoBoacTBo Bcelt pa6oToit no BeAOMCTBEHHOMY Haa3o-
Py BO3JaraeTc Ha Haya/bHHKA H3MepHTebHOM JaGopato-
puH, a OTBETCTBEHHOCTb 33 HaJIHYHE H TEXHHYEeCKoe COCTOfA-
HiHe CPECTB H3MEPEHHH HECYT PYKOBOAMTEJl Tex Mpeanph-
RT}‘IVI KOTOpbieé HMH MOJIb3YIOTCH.

TakuM 06pa3oM, cuctema MNP KHITHA obecneunsaet
noanepxKanne npu6opos B paéo‘rocnocoﬁuom COCTOSIHHH B
TeyeHHe apaHTHPOBAHHOTO cpoka HX paboTh, a TaKxke
CHH)XXKEHHE PacXOAO0B MO 3KCMJyaTauHH H PEMOHTY NpH BbI-
COKOM KauecTBe ero.

§ 2. BAAbl PEMOHTOB, HX CONEP)XAHHE H CPOKH

B 3aBHCHMOCTH OT 06eMa DEMOHTHHX PaboT MPHHATO
pas/HuaTh TEKYUHH, CPEJHHAH KaMHTa/bHbIT PEMOHTHIL

TekywHi peMOtIT NpelycMaTpHBAaeT YCTpaHeHHe
He3Ha'HTEeJbHLIX NMOBPEXIEHHH, He  CBA3AHHBIX C pa36opKoil
MOABHXHOM 4YacTH NpHGOpa (PEMOHT CTeKJa, KPHIUKH H
T. n.). Tekywuit PeMOHT IHTOBBIX MPHGOPOB NMPOH3BOAHTCA
HemocpencTBenHo Ha paGouem Mecte. Heo6xomnmocte B
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3TOM BHIe peMOlTa ycTaHaBANBAaeTCA B pe3ydbtate oC-
MoTpa.

. CpenHui pemMoHT Tpebyer 0643aTeNbHOM YaCTHYHOH
Pa36opKH MOABINKHOA YacTH NPHGOPa, I/ 3aMEHB MOBpeX-
JeHHHX neTasnell (KePHOB, MOANATHHKOB, TOKOMOBOMALIHX
NPYXHH H 1p.), @ TAKXKC /A YCTPAHEHHA OTAGALHLIX MeXa-
HHYECKIX NedeKTOoB, NPCNATCTBYIOWIX IOPMabLIIOR pa6oTe
npu6opa. ITOT BIA PCMOHTa MOXET MPOM3BOANTBCA KaK
HENoCPeCTBEHHO Ha MecTe yCTaHOBKH 11pin6opa, Tak it B
peMoHTIION MacTepckofi. [leproaiunocts cpennero pemonta
ANA GOJNbLWIHHCTBA [10KA3bIBAIOWHX aneKrpouamepurenbuux
npu6opos — 6 mec. -

KanuTanabHblit peMOHT cnusau ¢ noJHOM pa3bop-
KO/t MOABHIKHOM 4acTH xcs
B npouecce 31(cnnyarauuu H BOCCTaHOBJIeHHeM NOBpEeX 1eH-
HBIX c60pOYHBLIX elHHHU. B cBA3n ¢ GoabwmuM o6beMOM H
3HaUHTC/bHOM CJIOMKHOCTBIO PEMOHTHBLIX PaGOT KaMHTa/LHBI
PEMOMT He MOXeT MPOXOMITh Ha MecTe yCTaHOBKH NpHGoOpa,
a 10JKeH GLITh OCYLLeCTBJIEH TOJILKO B PEMOHTHOII MacTep-
CKOM 1.1 B H3MepHTeabHOM JnabopaTopiii. Kanu‘ranbnuﬁ
pemont aas 6ol TBa 3/IEKTP
JIOJKeH MPOBOAHTLCA HE pexe OJHOro pasa B ron "Hekao-
YCHHEe COCTABJAIT NPIGOPH CACUNANLHOMO I1a3llayeHHs.

Kax nokasuiBaeT NpakTHKa, CaMBIM DacnpoOCTPaHeHHbHIM
BH/IOM DEMOHTa SIBJACTCA CPeAHKM, NpHyeM HaHGo/bluee
KOJIIUECTBO HEHCNIPaBHOCTeM OTHOCHTCA K KepHaM M Moa-
NATHIIKaM.

Ec/H K HAacTYN/ICHHIO PEMOHTIIOFO CPOKa B pe3yJbTaTe
OCMOTpa HJII NOBEPKH BLIACHHTCA, YTO KaKoM-1n60 npu6op
N0 CBOEMY TEXHHYECKOMY COCTOSHHIO He HyXJaeTcs B pe-
MOHTe H BMOJIHE NPHrojeH AJA AaabHeiiluefi paGoTh, TO me-
PHOLL €ro MeXPeMOHTIION 3KCMAyaTauMH JOJKeH 6biTh
NPOALAIeH 110 C/IeNlYIOLEero NAaHOBOro CPoOKa.

Kak nocse cpeamero, Tak M MocJje KamHTajlbHOFO pe-
MOHTa NPHGOP AOJMKeH 6BTh 06A3aTe/IbHO MOABEPrHYT Mo-
BepKe.

§ 3. 3A1AYH H CTPYKTYPA LLEXA KHMHA

Ha KpynHHIX NpeAnpHATHAX UeX KOHTPO/LHO-H3MEpH-
TeJbHbIX HPHGDPOB H CpeACTB aBTOMAaTH3alUHH B aJAMIIHHCT-
PaTHBHOM OTHOLUEHHH MOAYHHAETCA HENOCPEACTBEHHO rJaB-
HOMY INOKEHEPY, 3 Ha CPRIHITX BKIIOUGETCA B COCTAB OTAe
FJ1aBHOrO 3HEpPreTHkKa.. -



Ha nex KHIMuA Boanoxchn coienyoitne gpyHKuwin:

TeKyutee 06cny: 1 o6opy.
pa3MelleHHbIX B Llexax npennpuunm

OpraHH3aliifl M NpoBeJeHHe MepHOMIYECKIIX MOBEPOK H
PCMOHTHHX Pa6OT — KaKk NJAHOBBIX, TaK H BHCMJIAHOBBIX,
NPOBONMMBIX MPH BbIXOE NPHGOPOB U3 CTPOS;

Pa3paboTKa HHCTPYKLIH MO 3KCNJYaTauHH KONTPOJbHO-
H3MEpHTE/bHHX MPHOOPOB 1t YCTPOACTB aBTOMATHKH, HMelo-
LHXCA B HAaJHYHH HA MPeANPHATHH, NPHMEHHTEJBHO K KOH-
KPeTHBIM YCJIOBHAM HX PaGoThi;

CBOEBPeMEHHas' Mepellaya KOHTPOJbHO-H3MEPHTeNbHBIX
npH6oOpoB Ha rocyaapcTBEHHYIO MOBEPKY;

KOHTPOJIb 32 XPaHeHHeM M 3KcluyaTtauueit npu6opos,
H3BATHE H3 ycTap HIH PaBHJILHO HC-
nosb3yembix NpH6opos;

pa3pa6oTKa MepOMPHATHA MO MOBHLIUEHHIO HaAeKHOCTH
H CROKa cJyXG6b NpHGOPOB;

KOHTPOJIb 33 OTMYCKOM H Y4eTOM MaTepHaJoB H 3JeKT-
pHYecKOi 3HeprhH;

y4eT IIMEIOUHXCA Ha NPeAnpHATHH CPEICTB aBTOMa-
TH3aLHH;

BHIMOJIHEHHE MOHTAaXHbIX PaGOT HJH KOHTPOJb 3a HX
OCyllecTBJIEHHeM B TeX CJY4asAX, KOFNa OHH MPOBOMATCA
NPYTHMH ODPraHM3aUHAMH Ha NOTOBOPHbLIX HauaJjax;

COCTaBJIeHHe 3aABOK Ha HOBbie NMPHGOPH, a TaKxe lla
06opyi0BaHHe, 3anacHble YacTH, HHCTPYMEHTH H MaTepHa-
JiBl, HeoGXOMHMbIE N/ IKCM/IYaTallkh H PEMOHTa CPeAcTB
H3MepeHHs;

OpraHH3auus T it yue6bl nep na

PyKOBOAICTBO LI€XOM OCYILECTBSET HaYa/bHHK, 3aMCCTH-
TeJieM KOTOpOro siBJfeTcs cTapluit nixenep. Hauanbhuxy
1exa HenocpeiCTBEHHO MOAYHHAIOTCA aJMHHHCTPATHBHO-
X03AfiCTBEHHARA TPynna, rpynna BeJOMCTBEHHOTO Han30pa
H TeXHHYeCKHA ceKTop. B mpAMOM mNOAuHNeHHH cTapiuero
HHXKEHepa HaXONATCA TpYNna 3KCNJYyaTallHH, PEeMOHTHbie
MacTepcKHe, oBepOYHbe 1a6opaTopHH.

AIMHHHCTPAaTHBHO-XO3ANCTBeHHasA rpynna
BKJIIOYAET COTPYNHHKOB 6yXra/iTepuH, TabeJbUlHKa H CKIal-
CKHX pa6oTHHKOB. Ha Hee RO3/I0XKeHH O6S3aHHOCTH MO
y4eTy H XDaHEHHIO KOHTPOJbHO-H3MEPHTEeJbHHX NpHGOPOB
H CPe[CTB aBTOMAaTH3allHH, HaXoAsllluXxc Ha GanaHce npen-
NPHATHSA, Il ApYyrHe GYHKUHH.

Fpynna BenOMCTBEHHOrO Halx30pa oOCywecT-
BJSIET KOHTPOJb 32 NMPaBHJBHOCTbIO HCMOJIb30OBAaHHA NMepCo-
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HaJOM NpeanpHATHS A B-ero p T
KOHTPO/IbHO-H3MEPHTE/IbHHIX NPHGOPOB H CPEeACTB aBTOMa-
TH3aUHH.

TexHnyeckuit CEeKTOp BeleT BCIO TEeXHHYECKYI0
NOKYMEHTauHio no o6paboTKe M aHAaJH3y pe3yJLTaToB
NPOBOAHMLIX HA NMPEeANnpUATHII HSMepeHMf{, BbLINOJIHAET Heo6-
XONuMble pacyeTnl it PBGOTH N0 H3MEIIEHHIO CXeM KOIITpOJs,
uaMepeum“( H aBTOMAaTH3aUWH, COCTaBJfAET Ha OCHOBE [aH-
HbIX aﬂMHHHCTPaTIIBHO-X03HHCTBEHHOi“I rpynnbel 3afBKH Ha
KHITuA, o6opy. YacTH M MaTepHaubl.

MoBepouHbie Na6OpPaTOpPIiH NPOBOAAT MOBEPKY
3JIEKTP TeJIbHBIX Np p nocje 1x CpefilHero HJaH
KanHTaJbHOrO PeMOHTA, a TaKXe KOHTPOJHPYIOT MpaBHJib-
HOCTb HX 3KCIJyaTalHH.

I'pynna 3KCNJAYaTaUHH — ONHO I3 TJIaBHLIX MOA-
pa3jiesieHHit uexa, KOTopoe obecneyHBaeT HOpPMaJbHYIO pa-
60Ty H3MepHTeJbHOro 06opy. P 0 B
pa3myHbLIX Uexax npeanpuaTHa. pynna skcnayataumuu ne-
KYPHT KpPYrJIOCYyTO4YHO, B OT/IHYHE OT OCTAaJIbHOro nepcoHana
uexa KHUIIHA, KoTopuit pa6oTaeT TOJNLKO AHEM, B OJHY
cMeny. [ToaToMy nepconas rpynnul 3KCMJyaTaUHH BBOJAHTCA
B COCTaB APYroro LeXa — TEXHOJIOTHYECKOro, ToXe GYHK-
LHOHHpYIOULero KpyraocyTouno. Hnave rosops, 6yayun an-
MIIHHCTPAaTHBHO H TeXHHYEeCKH NOAYHHEHHBIM CTapliemy
unxenepy uexa KHUITHA, oH onepaTHBHO MOAUHHAETCH Ha-
YaJbHHKY CMEHLI TeXHOJIOrHYeCKOro uexa, pa()o'ralcu.leﬁ B
To xe Bpema. [ToaToMy Bce paGoThi, CBA3aHHHie C 06OpY-
nosanneM uexa KHITHA, nepconan rpynnbl sKcniyaTauuu
MOXeT NMpOBOAHTL TOJBKO C pa3pelueHus HayaJIbHHKa cMe-
Hbl TEXHOJIOrHYECKOro uexa.

CocTaB M YHCJEHHOCThb CMeHbl JHMKTYeTcs 06beMOoM
060pY/I0BaHHA H €ro CJOXHOCTbI. Ha MHOrHX mpeanphs-
THAX CMeHY BO3rJaBjseT AexXypHuiit HHxenep. ITpu 60Jb-
wom o6beme KUIMHA oH MOXeT HMeTb 3aMeCTHTe]d H3
yHciia HauGoJiee OMBITHBIX COTPYAHHKOB. OnepaTHBHOE 06-
CJyXHBaHHE OT/EeJIbHbIX Y4aCTKOB, paccpeng‘roueunux Ha
3HaYHTeJbHON TepPPHTOPHH, B CMEHEe OCYLIECTBJAIOT Aexyp-
Hble TEXHIIKH MO ONHOMY Ha KaIblii y4acTOK. 3aMeHy H
PEMOHT NpHGOPOB H annapaTypbl MPOH3BOMAT JNeXYpHbe
cnecapn 4—6-r0 pa3paNOB, YHCAEHHOCTh KOTODHIX onpene-
nsieTci 06beMOM 060pyloBaHHA. PaGoTaioune mpuGOphl
06CyKHBAIOT jeXypHHe NpHGOpHCTL 2—4-r0 pa3panos
M3 pacyeTa Mo OHOMY 4esoBeKy Ha Kaxaule 200—250 oa-
HOTHMHBIX NPHGOPOB.
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PaGora rpynnel 3KCIJyaTallilH perJaMeHTHpyeTcss mo-
JIOXKEHHEM 00 JKCMyaTallHOHHOM MepcoHaje H AOJKHOCT-
HBIMH HHCTPYKUHAMII. B 3THX NOKYMeHTax yKasaub npasa
H OGA3aHHOCTH MNepPCOHana CMeHB, NpaBHAa MNpPOBeAeHHs
pa6oT, KBanHHKAUHSA CNEUHANHCTOB H T. M.

Tpynna sKcnayatauuu BeneT paGoTH He TOJbKO MJaHO-
Bble, NPeNyCMOTPeHHbe rpadHKOM MOBEPOK H DPEMOHTOB,
HO Il BHENJIaHOBHe, CBA3aHHME C JIHKBHIalHell BHe3anHo
BO3HHKIUHX HEHCNPABHOCTEH, a TaKxe OCYILIECTB/AET aBa-
PHiiHbIE NePeKJIOUEHHS B CXeMaXx.

Mactepckne no pemonty KHIIuA otHocatcs
K uMcay HanGoJsee BaXKHHIX H OTBETCTBEHHBIX MOJApa3jiese~
HHit uexa. OHH BHIMOJHSAIOT CPefIHH M KamHTalbHbIH pe-
MOHT 3JIeKTPOH3MePHTebHBIX NMPHGOPOB H CPEACTB aBTOMa-
THKH, a TaKXe MOHTaXHble onepaunH H paGoTel no
PEKOHCTPYKUHH H MepeHasajKe NefCTBYIOUIHX CXeM.

PykoBonHTeNleM PEMOHTHBIX MaCTePCKHX ABJSETCA Ha-
YaJbHHK HAH cTapuwufi MacTep. B 3aBHcHMOCTH OT oOcHa-
WEHHOCTH MPEANPHATHS CPEACTBAMH H3MEPEHH H aBTOMa-
TH3aUHH (GOPMHPYeTCA IUTATHHIH NEPCOHaN MacTepCKO.
OcHOBHOe Ha3HayeHHe MaCTePCKHX — 06eCneyHTb PEeMOHT
cpeacTB H3MepeHHsA. TH pa6oTLl B 3aBHCHMOCTH OT 06beMa
NPeANpHATHA MOTYT GBITh Y3KO CMEUHAJH3HPOBAHH, T. €.
CO3/1aHBI, HaNpHMep, Y4acTKH MO PEMOHTY TepMonap, Tep-
MOMETDOB CONPOTHBJICHHS, MarasuHOB COMPOTHBJIEHHH, MO
PEMOHTY JaTHYHKOB M CHIHA/IH3aTOPOB, MO DPEMOHTY 3JIEKT-
POHHBIX NPHGOPOB H T. A. KpoMe TOro, nepcoHan peMOHTHLIX
MacTepCKHX BHIMOJHAET BCMOMOraTe/bHe paGoTH, KOTOphe
TaKkKe MOryT GBITh CMeLHAJH3HPOBAaHH (CJECapHO-MeXaHH-
4eCKHe, OKPAacKH Il raJbBaHHYECKHX NMOKPHTHH M T. Mm.).

§ 4. NOBEPKA NPHEOPOB

TMox noBepKoit NOHHMAIOT COBOKYMHOCTD ONepallHii, B pe-
JyIH:TaTE KOTOpbIX YCTaHaBJIHBaeTCA COOTBETCTBHE Xapak-
TePHCTHK NPHO6OpPa TexHHYeckKuM ycnoBusm uan [OCTy.

Xapakrepucr ukn npuGopos

Mpenesi OCHOBHOA M AONOJHHTENbHOA AONYCTHMBIX
norpewnocreii npubopa. Ilpenen OCHOBHOH nOrpelwHOCTH
He JOJuKEH NpeBbIlaTh KJacca TOUYHOCTH. ﬂDI‘lOJlH‘HTeJleaH
MOrpeliHOCT, BO3HHKAET BCJENCTBHE OTKJOHEHHA TeMmnepa-
TYPBl OKpYXKaiolllero Bo3Ayxa OT HOpManbHO#. [lonycTHMble
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3HayeHHdA npenena JLOMOJIHHTEIb 1O MOrpelHOCTH 3J1eKTpo-
H3MEpHTEeJIbHLIX anﬁOPOB persiaMenTHPOBaHbl COOTBETCT-
BYOLWHMH CTZH).lapTaMH

orp H va-
CTH. l'lpu OTKJIDHEHMH\I'IOKai'IHBaIOlI.lHX NpHOOPOB C pacTAX-
KaMH, CO CBETOBbIM yKa3aTeJeM Ha 5° oT pa6ouero noJioxe-
HHA B JI06OM HanpaBJIeHHH 3Ta NOrpelHoOCTb He MAOJKHA
6biTb GoJiblue KJacca TOYHOCTH. TO Ke OTHOCHTCA K CaMo-
MHWYWHM NpHGOpaM. Y OCTaJbHBIX Ke NPHGOPOB TakKoe
e 3HayeHHe MOrpewHOCTH OT HeypaBHQBEIUEHHOCTH AOJK-
HO Ha6JI0AaThCA NPH OTKJOHeHHH Ha 10°.

Morpewnocts oF 4acrothi. ATa MOrPewHOCTb He AOMXNK-
Ha MpeBbIIATh KJAacca TOYHOCTH M uﬁopa TIPH OTKJIOHEHHH
YacTOTH OT HOMHHAJbHOI Ha *1 %

Bapuauus noxasawwit. [as MammosneKTpuqecxux H
3JIEKTPOAHHAMHYECKHX NPHOGOPOB BapHalHs MOKa3aHHi
JoJKHa GbLITb He Bbille KJacca TOYHOCTH, AJA HPHGOPOB
ApYrux CHCTeM, a TaKXe [JA CaMOMHUYLUHX —He Gosee
)lBOﬁHOrO 3HaYeHHA KJaacca TOYHOCTH.

Hesoaspawenne ctpeakn Ha uyab. [Ins MaruuTos/eKkT-
pHYECKHX ﬂpKﬁOpOB OHO He MpeBLILIAeT MOJOBHHLI KJacca
TOYHOCTH, @ AJIA OCTaJIbHbIX npuﬁopua BbIYHCJIAETCA MO
dopmyae

y=0,01 &/,

rie k— uHC/leHHOe 3HayeHHe KJjacca TouHOCTH; [ — Aau-
Ha LIKaJabl, MM.

BpeMa ycnokoewns nopuxHoi 4acth. [Ias npu6opos
C pacTAXKaMH H NOJABECOM BpeMsl YCMOKOeHHS nonqumnoﬁ
YaCTH JOJIKHO GHTh He GoJsee 6 c, a AJIA OCTaMbHLIX NMPH-
Gopos —4 c.

dneKTpHYeCKan MPOYHOCTb H30MMUHH. H3onsauns Mexay
TOKONPOBOAAUHMH YacCTAMH H KOPNYCOM JOJDKHa ™ Bbilep-
XKHBaTb B TeuyeHHe | MHH CHHYCOHl1aJIbHO€ HanpsXeHHe
2 KB npoMblllIeHHOM YacTOTHI, AeHCTBYIOllee 3HAYEHHE KO-
Toporo npusesedo B NOCT 22261 — 76 «Cpeactsa uame-
peHHil 3neKTpuyecknx Beauuyui. OGulie TeXHHYyecKHe yc-
JIOBIISI»,

Teproa HYHOCTb H BHAB NOBEPOK

TMoBepka GOJBLIHHCTBA 3JEKTPOH3MEPHTENbHLIX NMPHEO-
POB NPOBOAHTCA He pexe OJAHOro pa3a B ABa roma, a Mno-
BEpKa H3MepHTe/NbHLIX TPaHCHOPMATOPOB — MPH  BHMYCKe
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HX H3 peMOHTa. Takne CPOKH TMO3BOJIAIOT BLIABHTb HEHC-
NPaBHOCTH, KOTOpble He MOTyT Gm'b oGHapy)KeHu npu na-
PYXKHOM OCMOTpe mp K n p M
OTHOCHTCH, Hanpumep, OCTaTO'IHaH IIEQ)OPMZLIHH TOKOl'lOll'
poasutHx npyxHH. OHa MOXKeT NMPHBECTH K 3HAYHTEJbHOMY
YBEJHYBHHIO MOTrPElIHOCTH NpHGOpa, KoTopas GyHeT Heyk-
JIOHHO BO3pacTaTh NO Mepe ero 3Kcnayatauuu. O6HapyKHTb
3TY NOrpelHocTs 6e3 CneuHanbHoM NMOBEPKH He yAaeTcs.

Ins nosepku Mep M u3MepuTeabHbX npuGopos Tlocy-
AapCTBEHHLIM KOMHTETOM CTaHAapTOB. Cosera MHHHCTPOB
CCCP pa3pa6oTaHbl HHCTPYKUHH H MeTOJHYeCKHe YyKa3a-
HHA, B KOTOPbLIX ONMHCaHA METONAHKA NMOBEPKH. B cootsercT-
BuH ¢ HUMH B CoserckoM Colose YCTAHOBJIEHLI TPH BHAA
NOBePKH H3MCPHTE/NbHbLIX NMPHGOPOB: rocynapcTBeHHasi, Be-
AOMCTBEHHasl H TeKyllas.

ocy. 70T BHA 'PKH NPOXOAAT
Bce o6pasuoBbie Mepbl H NMpHGOPL, NpelHa3HayeHHble AN
noBepKH paGouHX Mep H NPHGOPOB, a TaKKe HEKOTOpHE
pa6ouHe npu6OpLI, MO MOK KOTOpBLIX Tp AATCA
AeHEeXHble pacyeTbl C l'lOTpeﬁHTEIlEM (HanpuMep, CYETYHKH
3/1eKTPHYECKOH 3HePrHH).

TocynapcTBeHHass noBepka MOMET NPOBOAHTbCA JHGO
na6opatopuamu [ocyNapcTBEHHOrO KOMHTETa CTaH1apTOB
Coseta Munnctpos CCCP, /160 no ero paspelleHHio Me-
CTHLIM ODPraHOM Be1OMCTBEHHOTO Haa30pa, 3aperHcTpHpo-
BayiiLIM B 3ToM Komurere. TNepronnunocts rocynapcrses-
MDH NOBEPKH oﬁpaauoaux Mep H 3VIeKTPOH3IMEePHTEIbHBIX
npH6OpOB — OAMH Pa3s B TOA; MEPHOAHYHOCTL MOBEPKH OA-
HOq)aCﬂIbIX CYETYHKOB SlleKTPH‘leCKOﬁ 3HEprHH, HCnoJjb3ye-
MbIX A1 GLITOBLIX HYXJ, — OJHH Pa3 B MATb JeT.

BenomcrBenHas noBepKa. BenoMcTBeHHO! moBepKe non-
BepralOTCﬁ Bce paGouHe Mepbl H H3MepHTeJbHble MPHGOPHI,

p THH. BelOMCTBEeHHYI0 MNOBepKy
npoBOAAT co'rpyJ:lHuKu na6opartopun KHITHMA, npowenumne
aTTeCcTauHlo B Focyn CTBEHHOM KOMHTeTe CTaHAapToB
Coseta MunHcTpoB CC(?P H HMelolHe CneuHasbHoe pas-
pelicHHe Ha npoBejeHHe MOBEepOK. npu OTCYTCTBHH B LUTa-
Te NpCcANPHATHA TaKOi 1a6OpaTOPHH BeOMCTBEHHas MoBep-
Ka NMpPOBOAHTCA HAa NOrOBOPHLIX HauyaJjax a,naﬁoparopuﬁx‘
rocyllapcTBeHloro Haa3opa uan B Ja6opatopusax KHITHA
ApPYTHX NPeANpPHATHI.

IMepnoaHYHOCTb BeJOMCTBEHHOI MOBepPKH NMpPHGOPOB oM-
peiensieTcs paGOTHHKAMH OPraHOB Be1OMCTBEHHOrO Hal3o0-
Pa C MpHBJEYEHHEM JHL, PabOTAIOWHKX C STIMH NPHGOPaMH.
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B pe3yibtaTe 06C/eOBaHHA HOMEHKJIAaTYphl H KauecTa

13MepHTEbHBIX NPHGOPOB H CPeICTB aBTOMATH3allHH, KO-

TOPLIMH pacrnoJiaraeT NpeANPHATHE, COCTaBAseTCA rpadHK

BEJIOMCTBEHHOf NIOBEPKH, B KOTOPOM NO/MXKHA 6LiTh yuTeHa
a

1) pubopa, ero Ha: , YCJIOBHA PaboTHl H
T. &. Hanpumep, npu6opui, pa6oTaiouune B TaXeAbX ycio-
BuAX (Tpscka, Bu6paumi, arpecciBHas cpeaa n T. 1),

NPOXOAAT BEIOMCTBENHYIO MOBEpKY 4aule oCTaibHbix. I'pa-
UK yTBepK1aeTcsi PYKOBOAHTENEM MNpeNnpHATHA.

BenoMcTBeHHOl MOBepke MoAJexaT Takxe Bce 6e3 Hc-
K pHGOpBLI, OTPEMOHTHD B PEMOHTHHX
MacTepcKHX lexa KHHHK, nepef HX BKJIOYEHHEM B CXeMY.

Tekymas nosepka. Tekyulylo noBepKy HAOJIKHB MPOXO-
AHTb Mepbl i H3MepHTe/bHHe NpHGOpPH, HaxonsliHecs B
pa6ote. [Ipn 3TOM NOBepAIOT He Bce HX XapaKTEPHCTHKH,
a TOJIbKO HeKoTopble, OCHOBHble. Tekyulas noBepka nposo-
AHMTCA MO rpadHKy, COCTaBJEHHOMY TEXHHYEeCKOH rpynnoit
na6opatopun KHITHA; B rpaduke yuuTHBaioTCs yCJOBHA
pa6oTh npu6oOpa, ero Ha3HauyeHHe H AJIHTENLHOCTb SKCMIY-
aTaumH.

ToBepky NpOBOAHT NEpCOHa J1a6OPaTOPHH, OTBETCTBEH-
HOCTb 3a cobsiofieHHe rpaduKka NOBEpKH Bo3JaraeTcs Ha
PYKOBOLHTENs 1a60PaTOPHH.

§ 5. TEXHHYECKASl IOKYMEHTAUHS

TMosepka Kaxaoro npu6opa AomkHa GObiTb OTpameHa B
cleuHaJlbHOM ADKyMeHTe—npOTOKDJIe NMOBEpKH.
®opMa nNpoTOKOJa pa3pabaThiBaeTcA Tex it rpynnoit
na6opatopun KHUITHA u yTBepaaeTcsi r/aBHBIM HHXeHe-
pOM NpeanpHATHA. B npoTokose HOMKHBI GbITb 3alHCAHBI:
JAaTa npoBejeHHA NMOBEPKH; HaHMEHOBaHHe, THN HJH MapKa
npu6opa, ero HoMepa — 3aBOJCKOH H MHBEHTapHbIli; CHCTe-
Ma, KJacC TOYHOCTH, npeaesbl HBMCPQHHﬂ, a TaKXe YKa3bl-
BaeTcsl, HaXOAHTCA JH Npu6op B paboTe HJH .JEXHT Ha
ckaane. [lpuBomsTcss pesy/bTaThl MOBEPKH (NOKa3aHHA
06pa3loBOro H NoBepsieMOro [PHGOPOB NpH MPSAMOM H 06-
paTHOM Xoje, MOTPELIHOCTh MOBEPAEMOro NpHO6Opa H BapH-
aumus NoKasaHHit). B KoHlle MPOTOKOJA MOMKHO GbITH Cle-
JIaHO 3aKJIl0YeHHe O COCTOSHHH npuﬁopa H BO3MOXHOCTAX
ero ,ClaJIbHEI’[U.Iel’O HPZKTK'IQCKOI'O HCNOJIL30BaHHA. npOTOKOJI
MOANHCLIBaeT JIHUO, nponununmee TNOBEPKY.

Ecau B pe3y.ibTaTe NOBePKH BHIACHAETCH, uTO NpHGOp
npHrofieH K MaJbHefilueli SKCIIYaTauHH, TO OH KJeAMHTCS
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H naoM6upyetca. KaeitMo wuan naom6a meACTBHTEALHL
TOJILKO A0 CJefyioulell NOBEPKH 3TOro mprH6opa.

Huorna Baamen knaefiMa wm naoM6u npu6op Moxet
CHa6XKaTbCsl CMEUHANbHBIM JIOKYMEHTOM —aTTeCTaToM,
KOTOpbIii TOXe CJYXHT CBHAETEJbCTBOM TOMHOCTH NpHGOpa
H NeACTBITE/IeH Ha TOT Xe CPOK, 4TO H KJeiHMO ILH NJioM-
6a. B aTTectate yKa3nBalTCA: 1aTa NOBEPKIl, HAHMEHOBA-
HHe npu6opa, npeaes p Ha3BaHHe 3aBO.1a-H3ro-
TOBHTE/IA, 3aBO/ICKOH HOMep, MOTPeWHOCTb, a TaKke
3anuceiBaeTcsi, pa6oTacT JH MPHOOP HJH JEKHT Ha CKAale.
B KoHIle aTTecTaTa Ae/laeTcs 3aNHCh O pe3y/bTaTax Mosep-
KH, T/le I0JKHO GLiTb CKa3aHO, MO KaKOMY KJaccy TOYHOCTH
npu6op MoxeT GhTb AOMylleH K AafibHeiueit paGore. AT-
TecTaT MOAMICLIBAETCA Haya bHHKOM na6opaTopun KHUIMHA
Il COTPYNHHKOM 3TOi /1a6OpaTOPHH, NPOBOAHBIIHM NO-
BePKY.

OCHOBHBLIM 1OKYMelITOM Ha npuGop sBJseTcs ero mac-
NOPT, COCTaBJISICMbIil 33BOJOM-H3rOTOBHTE/ICM H MOCTaBJste-
Mblit BMecTe ¢_npu6opoM. dopMa 3anosHenHs nacnopra
pa3spa6otana Tocynapcrtsennoii [ManaToit Mep 1 H3amepu-
TeabHbX npuGopos. Ilpeanpuathe BnHchHBaeT B nacnopt
cBellelHs O FOCYNapCTBEHHOM, BeJOMCTBEHHOH H TeKylueit
noBepKax, a Takke O peMOHTe nmpu6opa. [Tacnopt AeficTBH-
TeJiell Ha Bce BpeMsi paGoOTH NPHGOPa — OT €ro H3roToBJe-
HHSA_JIO CIHCaHHA.

MpennpuaTHe NOMKHO MMeTb rpadHK mepHoaHYe-
CKHX MOBeEPOK, COCTaB/AEMbLIi €XEr0HO It yTBepKaae-
Mblit opranamu [lanaTel Mep M M3MepHTCJbHBLIX NpPHGOPOB.
B rpadike N0/MKNHA OTPaMaTbC NEPHOAHYHOCTb rocynap-
CTBEHHOH M BeJAOMCTBEHHOi NOBepOK NpH6OPOB.

TMepBiyHLIM NOKYMEHTOM MO MOBepke NpHGOpOa sBJAS-
@TCSA XKYPHaJ NPOTOKOJIOB, Kyaa MOAWHBAIOTCA NPOTOKOAL
BCeX HCMbHTaHHit npu6opos. B mpoTokonax otpaxaiorcs He
TO/IbKO e3y/ibTaThi MOBEPOK, HO H MAacnopTHule [aHHble,
MeCTO YCTAaHOBKH H T. M.

Xon u peaynbTaTul peMonTta 06bIYNO QHKCHPYIOTCA B
paGoueit KHHre MacTepa, KyJa Hapsay ¢ OGUIHMH CBeleHH-
SIMH O DCMOHTHpyeMOM npu6Ope 3aHOCAICS, HanphMep,
CXeMbl BHYTPEHHHX COCHHHeHHii npi6opa ¢ yKasanHeMm Be-
JIHYHI  COMPOTHBJEHI, TNPOTHBOAEHCTBYIOUETO MOMEHTa.
B Ty e KHHTy BHOCATCA CXeMbl MPHCOEAHHEHHs NpHGOPOB,
HeoGXoanMble TpadHKH, BEKTOPIIbe AHArPaMMbl H T. M.

Ha kpynHeiX npeinpusaTHAX BeleTcAs KHHra yueTa
npHGOPOB, BHIMYCKAaeMbiX MOCJE PEMOHTA HJH MOBEPKH.
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nopnnox B BeJEHIH TeXHHUCCKOH AOKyMenTaui nMeer
OueHDL GoJIbLIOE 3HAYeHHe AMA yyeTa paboTwul JaGopaTopiil,
N8 onpeleNeHHs B CJAyyac HEOGXOAMMOCTI YIIC.1a BE10M-
CTBEHHbIX NOBEPOK, a TaKke KosnyecTsa npn6opos, npo-
weawHx cpenmu"i H KanHTaJbHBIi PEMOHT.

Ha nepenoBbix mpeAnpHATHAX COCTaBASETCH MecAyIlbiil
1112 paboT, KOTOpHIH coobliaeTcs BCceM pabOTHHKAM. nabo-
patopu. Kpome Toro, npoBoAHTCS XpOHOMETPaX BHNOJHSIC-
MOH pa6oThl, NaHHHE O KOTOpOM 3aHocATcA B paouue
JIMCTH; B HHX YKa3blBaeTcs HaHMEHOBAaHHe onmepaliH, 3aT-
payeHHOe BpeMs, MNpHeMbl ee BHIMOJHEHHA. DTH JaHHble
H3y4aloTCsl, HauGoJee NPOrpecCHBHHE MeTOAB paGOTLI
06061al0TCs H PacnpoCTPAHSIOTCA CPelH COTPYAHHKOB Jia-
60paTOpHH. TO NPHBOAHT K 3HAYHTENBHOMY TIOABeMy Npo-
HM3BOJHTEJIbHOCTH TPYAa H MOBLILIEIIHIO KayeCcTBa PCMOHT-
HBIX pa6oT.

KouTpoasHsie Bonpocs:

I. Kakite oprans " 0 mansopa
Bul 3j1aete? OxapakTepusyfite ux ¢pyuxuii.

2. Tlepeyncante BIAW PEMOHTOB H HX CORepxiine. YKaxHTe Hx
NepHOAHYHOCTb.

3. Coopmynupyhte 3anaun uexa KHInA n obnAcunte ero crpyk-
TYPY.
4. Uto TaKoe MORCPKa 3MeKTPOHIMEpUTEAbILX npuGopop? Kakie

npiGopon aKne BIAW MOBEPKI cywecT-

eyioT? K70 1 B Kakke cpoK# X NpoBOAHT?

Fanasall

HWHCTPYMEHT, NPHCNOCOBJIEHHSA
H YCTPOACTBA, NPUMEHSEMBIE NPH PEMOHTE
JIEKTPOU3MEPHTEJIbHBIX MPUBOPOB

§AG. PABOYEE MECTO H HHCTPYMEHT PEMOHTHHKA

Ipu opranusauun pemoHTa oco6oe BHHMaliHe ylenseT-
CA MOArOTOBKE H oﬁopynusauum paﬁouero MecTa cJaecapsi-
peMOHTHHKA. B kpynmHbix MacTepckux paboyee MecTo Mac-
Tepa MO PeMOHTY NpHGOPOB oTAe/seTcs OT pabouux MecT
TOKaps H chaecaps. OHO COCTOHMT H3 CTOJIa-BE€PCTAKA C TYM-
6aMH H BbHIABHXHBIMH ALHKAMH, B KOTOPBIX Xpauarca nae-
Ta/H, MHCTPYMCHTH, HICTPYKUHH no peMoHty i T. A. Ilo-
BEPXHOCTb CTOJIA TUaTe/bHO noampyetcs. CTOAM ycTaHaB-
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JIHBAIOTCA MPOTHB OKOM, WA IHX Pa3MCUWaloTCA: 11aCcTOJbHAsA
JlaMna MecTHOro ocBelUellns, PO3eTKH AJA ee BKJIOYEHHH,
KOTesbHMit Tpancpopmatop uau JIATP  nas Harpesa
NasJbHHKOB, PpacnoyiOKeHHbIX Ha TneuHaJbHbIX NOACTaB-
Kax; THCKH Ha 40—50 mm (puc. 1). Hderaan pemoHTHpye-
MbIX npuﬁopon XPaHATCA MNOA CTEeKJAHHBIMH KOJNaKaMH.

Las yenewnoro unonxenns Tpe6yeMoro o6bema pa6oT
MO NpelpeMOHTHO Pa3bopke, PEMOHTY H MOCJAEPEMOHTHOl

Puc. 1. Cron-pepctak caccaps-peMOHTHHKA:
1= nactomn, Mna, 2— poleTK RAA BKAKYCHWA namnw. 3 —
TpancdopMatop, 4 — nas. K. on,
67— THCKH, 7 — CTEKARINMA KOANGK ANK XD

A naRABINK
A netanch

c6opke npu6Opa cjecapL-PeMOHTHIIK AOJKEH pacnoJarath
11€06X0lHMbBIM MHHHMYMOM CJ/IECaDHOrO HHCTPYMEHTa.

Becb’ clecapHbiii HHCTPYMEHT MPHHATO J@JNHTh Ha H3Me-
PHTEJIbHBII H MOHTaXHBIN.

M3aMepHTenbHBI/i HHCTPYMeHT BKJIOYaeT B ce6s
LITaHreHIHPKYIb, MHKPOMETP H CTaJIbHYIO JHHEAKY NJIHHOM

oM.

B o6f3aTenbHbli NepeyeHb MONTaXHOTO HHCTPY-
MeHTa BXOAAT: OTBEPTKH C JIEIBHAMH Pa3jHUYHON LIHPHHMI,
B TOM YHCJIe aHTHMArHHTHbIE, JIe3BHSA KOTOPBIX BBIMOJNSAIOT-
cs 113 docpopucToit 6pOH3LI; MIOCKOry6ubl H Kpyraory6ust
AByx rabaputoB: Ha 10 u 15 cM; Kycauku, 60KOpe3bl; MOJIOT-
KH Maccoit 0,4 H 1,2 Kr; HOXOBKH MO JepeBy H MO MeTajay
€ HeOGXOAHMbIM KOJIHYECTBOM HOXOBOYHBIX MOJIOTEH; THCKH
pyuible pa3Hoit GOPMbLI, @ TaKXKe HAacTOJIbHble; HAa6op KJIO0-
yell pa3nHyHOi (OPMBI H Ha3HAeHHA: TOPUOBBIX, LIECTH-
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FPaHHBIX, BHJIOYHBIX; JN0631IK H Haﬁop MU K HeMy; HOXHHUK
ANA Pe3KH MeTanna M GyMarH, B TOM WHCJ/ie NOPTAaTHBHbIE,
Han(HuAM W HaNHJAbHHKKH GapxaTHble, JIIYHLHIE H ApayeBble;
MHHUETH Pa3JHYHOH GOPMb C Pa3NHYHLIM NMOKPHITHEM Ha-
KOHEYHHKOB, B TOM YHCJe aHTHMarHuTHble H3 ¢opdopHucToit
6poH3bl; cBepaa & 0,3—1,6 MM; NJalIKH, JePKH, KJAyNmbl,
Ha6op MeTyHKOB & 0 5 MM; nyaHcoHb uHdposbe & 3

A

Pic.. 2. UKCTPyMeHT canecaps-peMOnTIINKa:
@— nactonbiiNe THCOUKN, 6, 8 — DySIIME THCOTKM, Z— KpYFAOryGuM, O — nAoeKo-
TYGUM, € — GOKOpEIH, % — Kycaukit

¢ )

4 MM M andaBHTHBlE C DYCCKHM andaBHTOM; NasAAbHHKH
TenJoBbie H 3JEKTPHYECKHE; YPOBEHb; KOMMJEKT JyN: Ha-
FJIa3HBIX C yBeJHueHHeM B 1,5—5 pas, ckJaaHeiX ¢ yBeJH-
yeHHeM B. 2,5—20 pa3, GHHOKYJADHHX C YBeJHYEHHeM B
15—45 pas3; yacoBoit HHCTPYMEHT, KHAIHKA, MOJIOTOK, HaKO-
BaJbHA.

OcClIOBHOM HHCTPYMEHT CJlecapsi-peMOHTHHKA NOKa3an Ha
pHc. 2—5. [lns nyyieit COXPAHHOCTH ITOT HIICTPYMEHT 10J-
eH HAXOAHTLCA B CMelHaNbHbiX (YPHHTYPHBIX AILIHYUKAX
(pHc. 6) uaH B AWKKax cToJa-BepcTaka. BHyTpH 6oJbluoro
AILLHKA, B KOTOPOM pa3MellleHbl KPyMHbie HHCTPYMEHTH, pac-
noMoXKeH BTOPOH, B 1Ba -pa3a MeHbLUHi NO NJOWAAH, nped-



Pic. 3. MOHTaXHHA HHCTPYMeHT:
4 — oTBCpTK padNuc, G — MNNUCTW pasite

PHc. 4. DneKTPHYECKHe MaRAbHHKR



Ha3HaYeHHBIit AN XPAaHEHHS MeJKHX HHCTPYMEHTOB H JeTa-
aeit. BepcTak Ao/KeH GHTb YCTOWYHBO YKpemJieH Ha noay.

B KOMHaTe AJs 3JEKTPOMEXaHHYeCKHX paboT yCTaHOB-
JeHbl TOKapHbil, (pe3epHbiii, TOKAPHO-BHHFOPE3HbIH, CBEp-
JMMJbHBIA, HaXAayHblil CTaHKH, TOYHJO, MyQesbHbe MNeuH,
TEPMOCTAThl, CYWHJbHHI LWKad, HAMOTOUHbI CTAHOK, CJe-
capHbifi BepcTak. B 3TOM MOMelleHHH BHINOJHAITCA rpy6bie

pabotbi.

Puic. 6. Oypuntypiiie AumKi A xpaichus Actancit

Ha cneunannHoM paGoueM MecTe — MasioraGapuTHOM
cTtosie (pHc. 7) ycTanaBJHBaeTCs MacoBOW CTaHOK / s pe-
MOHTa KEepHOB H MOAMATHHKOB, MHKPOCKOMN 3, HacTO/MbHas
JnaMna 2 H pO3eTKH A1 ee MUTaHHA.

B MacTepckoit HaXOIHTCA MOCTOBasA ycTaHOBKa (puc. 8)
A5 3aMepa conpoThe/eHni. OHa COCTOHT H3 yHHBepCabHO-
ro Mocta /, 060pyN0OBaHHOro B MPaBOil UacTH cToNa (MOCT
MOeT pa6oTaTb M KaK OAHHAPHLIA, H KaK ABOMHHOI); NpH-
6opa 3, cOnpOTHBJIEHHe KOTOPOro MOAJIEXHT 3aMepy; 3ep-
KaJILHOrO rajibBalloMeTpa, 1ICTOUHNKOB MHTAHHA H MepeKJio-
uateseii, pa3meutcHubix B npucranke. Llitopa 4 n3rotosas-
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Puc. 7. CTon pan peMoNTa Keplob H MOAMATHHKOD:
1= 43coBOR CTANlOK, 2 — HACTOANAR AANN3, I — MIKPOCKON

Puc. 8. Ycranonka 21 3avepa conporhnacumii:
1—woet MTB. 2 — ranisanovery . 3— ucnuryemun npuGop, 4 — wropa



eTCl 13 TEKCTOJIMTAa WM reTHHaKca ToJwmHof 0,5—0,8 MM.
I ns npenoxpaHenus oT nporn6anHHsA Ha HHUXKHeH ee MOBepx-
HOCTH MPHKJEHBAIOTCA AepeBAHHbIe peiiku. B ToM xe nome-
UeHHH HAXOAHTCS MpHCNOcoGeHHe A/ HaMOTKH NPOBOOB
Ha KapKachl KaTyweK M Jo6aBounbix compoTuBiennf. Ha
KPYMHBIX MPHGOPOCTPOHTE/IbHBIX 3aBOAX 3TA ONEPALHSA NPO-
H3BOAHMTCA HAa aBTOMAaTH3HPOBAHIILIX HJH NMOJYaBTOMAaTH3H-

Puc. 9. TN AN HAMOTKH

1~ TOKSDHWA CTAMOK, 2— CHETHWN MEXaHW3M, J — HACTOMBHMC THCKH

POBaHHBIX CTAaHKaX. Ha meaknx PEMOHTHBIX NPEeANpPHATHAX,
TaK Xe KaK H B 1a60paToOpHsAX, NpHCNOCO6IeHHe Il HaMOT-
KH NPOBOJIOB MOXHO H3rOTOBHTb BpyuHyio. [l 3ToA uesn,
HanpHMep, HCMOJb3YIOT YacoBOA TOKapHBIA cTaHOK / (pHc.
9), Ha CTaHHHE KOTOpPOro yCTaHOBJIEH CYETHbIH MeXaHH3M 2
(3amHAa 6abKa . CYNNOpT NpelBapHTEJbHO CHHMAIOTCA).
Crahok 3aKpenJisieTcsi B HACTO/bHBIX THCKaX J.

§ 7. NPHCNOCOBAEHHE ANA NPHKJAEHWBAHHSA
BYKC K PAMKE
Tpucnoco6enne A7 NPHKAEHBAHHA GYKC K paMke Mo-
KasaHo Ha puc. 10. K croitke / ¢ kapeTkoit 8 mphkpenJena
BTYJIKa 9, OfHH KOHell ee HMeeT JIeBYIo, a IPYroi — Npasyio
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Hape3kH. ITo N03BOJAET B NPOPE3H BTYJKH 9 yKpenuTh ase
rpe6eHkH — npaBylo 2 M JieBylO 4, nepeMellcHHE KOTOPHIX
NPONCXOANT NpH Bpawlennu BHHTA 5. Ha rpeGenkax kpemnt-
cs pamka 3 npu6opa. I'peGetikn 2 u 4 AOMKHB GbITL pacno-
JI0XKeHbl CTPOro CHMMCTPHYHO OTHOCHTEJbHO ocH 7 ¢ uandoi
6 Ha KOHle, B KOTOPOil 3axHMalT 6ykcy. OcHOBaHHe GyKCH
pacnosaraetcs napajijiejbHO OCH DPaMKH H CMa3blBaeTcs

Puc. 10. Tpucnoco6aenne
RAA TPHKJAGHBAHHA OyKC K
pamke:
1—crofiKe, 2, 4— rpeGenkn, I —

uKa npGopa, S

Kapetka, 9 —

uanda, 7 = oci
3

Puc. 11. Mpoctefiwee npucno-

cobnelHe AAS MPHKJAEHBAMHA

. YKC K paMke:

I'—pamxa, 2— onpasxa, 3 — ny-
aucon

KneeM B®d-2. PamKy c npHkJeeHHOH K Heit Gykcoii mome-
WalT B TepMOCTaT NpH Temnepatype +60°C u nporpesa-
10T TaM BTedenne 15—20 MuH. .
Bonee npocroe npucnoco6nenne Ans ITHX e uenedt
(puc. 11) BhnonHseTcs 3 mlopanioMuHusA. Pamky / pacno-
naraioT Ha onpaeke 2. B nyancon 3 BctaBasioT Gykcy, cMa-
3aHHYI0 KJeeM B®-2. DTHM Ke K/eeM cMa3biBaeTCA TO Mec-
TO paMKH, K KOTOpoMy 6yKca 6yaeT npukaensatbes. Hanas-
JIHBaf HA MyaHCOH, 3aKPENJAIOT ee BHHTOM H MPHXKHMAIOT
Gykcy K pamke. B TakoM nosoxenun GyKcy ¢ paMKoi cyuwat
B TepMocTaTe. TOUHO TaK e MPHKJEHBAIOT BTOPYIO GyKcy.
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§ 8. YCTPORCTBO AJIA PEMOHTA PACTA)XEK

YunsepcanhHoe yCTPOHCTBO AJA PeMOITa  pacTaXKeK
(puc. 12) paGotaer cacayiouinm oGpasoM. Bpawawowascs
pama 2 IUKCHUPYCTCS B HYKHOM MOJOKCHNI OTIOCHTCABHO
CTOMKIl / ¢ MOMOLULIO IAPHKA C NMPYXNIIKOM, 11aX0 sILerocs

Pic. 12, ymmcpcam,um npucnocoGaciie At nai-

H PaCTAXKEK:
Lo GoMka. 2 paya, 3. 8 6wt 4 2. 7
ar 8 — 3amumu, 9— puuar, 10 —r| 11 = amoprizanu-

e unymm, T2 pactaKka, 13— nANTA

B cToiike (112 pHCYHKe ile noka3san). IMocse storo Bmopauii-
BacTCA BIHT 3. KOTDpHﬁ HAXKHMACT 1a Kaun 4, C/KHMaA 3a-
Kumbl 8, 3axpaThiBaouhe pamky npiGopa. Paccrosime
MCXAY 3aXXHMaMH 8 peryanpyeTcs ¢ MOMOWILIO BHITa 61
3aBHCHMOCTH OT. KOHCTPYKILHH MPHGOpa, a BLICOTA 3THX 3a-
XXHMOB OTHOCHTEJLIIO PAMKH YCTallABJAHBACTCA BHITOM 5.
Pactsixkka 12 OAHHM KOHUOM KpemnHTcs K aMDPTHJallIIOI]HDi‘I
npyxuHe /1, coeanHeHHOM ¢ pHYaroM 9, Ha KOTOPOM MojBe-
WeH rpys, co3jalownii 11€06X0HMOe HaTsKeHHe. 3aTeM
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NHHUCTOM NOAXBATLIBAIOT BTOPOR KOllel PAacTAXKH H MpPH-
nanBaioT ee k pamke. Haxumaior Ha rpy3s /0 u pbiyar 9,
nocJjie yero NOBOPauHBAIOT paMy 2 na HOJI-OSOPOTB H TakKHMm
e 00pa3oM NMPHNAHBAIOT BTOPYI pacTskky. OnucaRuas
YCTaHOBKA NMpHroana aAnasa npuﬁopoa no6oro THNa.

Lpyroc ynusepcadbiioe NpHCNOCOGJEHIE HCNOL3YETCA
LSS NATSDKCNNA W Naikn pacTaxeKk B HPHGOPEX € XHAKOCT-

Puc. 13. TlpucnocoGaeime a1a nafikit pacTskek B mpnGopax
€ HHAKOCTHUIMIL YCIOKONTEANMI:

15— ountw, 3, 13, I(-c\‘oﬂxll 4. Il — crepxn
5 e ycrpofcreo, 6 — — Tp) rySuH 3.
ReaTuBaOWErO TPORCTS cncmmu -cruna. o L oy, 12

wapiup ¢ puva

I=e

HbiMH ycnokonTessamn (puc. 13). C nomousio BHHTOB 2 yC-
TaHaBJHBAIOT MNPAaBHJbHOE TNOJIOXKEHHe CTep)KHEﬁ 4u ll,
PacnooXKeHHbX BHYTPH cToek J H 13, KOTOpbe KpenaTca Ha
cranune /. Ha cTepxHe 4, B BepxHeil ero 4acTH, yKpenJeH
pHuar 6 ¢ rpy3oM 7, nepeMellalol il 3axBaThiBaloLee yCT-
poficTBO 5, ry6KkH 8 KOTOPOro 3aXKHMalOT KOHell PacTAMKH.
Ha pbivare ¢ waphupoM /2, 3akpenJieHHHIM B BEPXHeil 4aCTH
BTOpOro cTepxHs /[, nomewen rpys /0. K kouuy puuara /2
NpHCOEAHHACTCA CMEHHas BCTaBKa 9. HaTﬁmeuue'pacnmeK
coanaerca Ha“20—30% rpysom 7 u Ha 70—80% — rpysoM
10.
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§ 9. YCTAHOBKA IJIA HAMATHHYHBAHHA
H PASMATHHYHBAHHSA NOCTOAHHBIX MATHHTOB

B npouecce paGoTh 3/€KTPOHIMEPHTEbHBX MPHGOPOB
Mal'HHTDBJIeKTpll‘IeCKOﬁ H HH).lyKlll‘lOHHDI’l CHCTEM B pe3yJb-
TaTe CTapeHHsA NOCTOAHHLIX MArHHTOB yMeHbillaeTcA HX Mar-
HHTHAaA HHAYKUHSA, YTO H3IMEHAET XapaKTepPHCTHKH I'lpl‘l60~
poB. [l/A JMKBHAAUHK NOCAEACTBHA CTapeHH HEOGXOAHMO
BOCCT2HOBHTb MNEPBOHAYAJbHYIO HaNpAXEeHHOCTb MAarHHTHO-

NI

Puc. 14. YcraHoska Ana HaMarminiBaiua § paimar-
MHHBAINA MOCTOAHNLIX MArHHTOB:
L2 . 3— KaTywka
4—pyixka

ro mojsi MocTosiHHOro Maruuta. Hamaruuumeanue ero ocy-
LEeCTBJIACTCA 3JIEKTPOMArHHTOM, KaTyLlKa 3 KOoTOporo, mH-
TaeMas NMOCTOAHHBLIM TOKOM, 3aKpenjeHa Mexay MOJIOCHLI-
MH HakoHeyHnkamu [/ u 2 (puc. 14). Mexay cesepubim N
H IOXKHBIM S MOJIIOCaMH /IEKTPOMArHiTa BCTAaBJAIOT HaMar-
HIHUIIBaeMbIA MOCTOAHHBI MarHHT. 3a30p MeXAy MOJIOCaMH
5JIEKTPOMArHuTa TCA NMyTeMm P noJioca
Sc TOMOLUBIO PYYKH 4. BesnnuuHa 3TOrO 3a30pa 3aBHCHT OT
Pa3MepoB MOCTOANHOTO MArHHTA.

DJNIeKTpHUECKas CXeMa YCTallOBKH /A HaMarHitiBaHHs
NOCTOANNBIX MAarHHTOB NMPHBE€HA HA pHC. 15, a. Il)lﬁ nuTa-
HHS KaTYWKH CJAYXHT BHNPAMHTENbHbIA MOCT, COGpPaHHbI
no AByxnosaynepHoaHoi cxeme. B kaxnoe nJjeyo MocTa
BKJIIOYEHO MO JecATb pbinpaMutened tTuna [I215A. Hanpsa-
XKEeHHe HA KaTyWKY 3JeKTPOMAarHHTa nonaercsa TaKo# BeJH-
YHHBI, YTOGH CO3/1aTh MarHHTHOE MOJie HaNpAXEHHOCTbIO
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250—420 kA/M (B 5—7 pa3 6oJblue HanpsKEHHOCTH MOAs
NOCTOSIHHOTO MarHMTa). YCTaHOBKa A4 pa3MariMuMBaHHA
(puc. 15, 6) ycTpoeHa Tak e, HO pa3MariiHYHBaHHe ocylue-
CTBJISIETCA NepPeMeHHbIM TOKOM, BEHYHIIA KOTOPOrO peryJiu-
pyeTcs aBTOTPaHCHOPMaTOPOM.

= :ll @; o=~ E ?
oa-:ﬁ = ! E”
o k a5
3
a) 9

Puc. 15. DNCKTPHYCCKIEC CXCMB YCTANOBKH:

@ — AR MAMATHNSHBANHA MOCTORNNWX MarNNTOM, G — AR PasMarKiSNoaius no-
CTORNNNX MariNTOD

§10. YCTAHOBKA A1l OBHAPY)XEHHSA
MEXYBHTKOBbIX 3AMbIKAHHA

OTpeMOHTHPOBAHHbIE U MPOMHTaHIILIE J1AKOM PAaMKH Mpo-
BepAIOT Ha MEXAYBHTKOBble KOPOTKHE 3aMblKaHHA. Ol.lHa H3
CXeM, NMpelHa3HaYeHHbIX AJA 3TOM LeJH, — HHIHKaTOp KO-
POTKO3aMKHYTBIX BHTKOB — H306paxkeHa Ha puc. 16. I'nas-
NOM 4acTbio HHAHKaTopa sABJAeTCA Harpysolmuﬁ MOCT, B TPH
njeya KOTOPOro BKJIOYeHbl pe3nctopsl R1, R2, R3 u R4, a

Puc. 16. Ycranobka AAR OGHAapYMKCIHA MEXAYBAT-
KOBbIX 3aMbKaHHit



B ueThCpTOE — JiaMiloBbili renicpaTop. Tenepatop suinodnei
Ha 6a3c 3.ackTpoHHoii Aamnui 6H2IT, B anoanyio wenn Koto-
POit BXOAHT Pe3OHAaHCHbI KOHTYp [KaTywka L ¢ deppuro-
BbIM CepledyHHKOM H Konaencatop C/). B auaronanb mocra
BKJIOUCH MHKpoamnepMeTp pA MariMTO3/EKTPHYECKOH CH-
cteMbl. OT cetn HanpsxenneM 220 B uepe3 nepsiiunyiow/
~ M BTOPHYHYIO W2 06MOTKH TpaHc-
¢dopmatopa Tp u AByxnoaynepu-
OMHBbI BBLINPSAMHTENbHBI MOCT,
CO6paHHbIl  Ha BBLIMPAMHTENAX
N7)X, monaercs nuTanue Ha
anckTpoaHylo aamny. Llens na-
Kana ¥ namna JI (CHrHaiabHas)
NONYYaloT MHTaHHE OT TpeTbei
06MOTKH w3 TOro e TpaHcgop-
matopa Tp. 3naueHus conpoTHs-
nennit pesuctopon RI—R4 Bui-
GHDAIOT TAKHMH, UTOGLI MOCT Ha-
xoaunacsa B paBHopeciu. O6 3ToM
MOXHO CYAHTb MO HyJEBOMY MO-
Ka3aHHIO MHKpOaMnepMeTpa.

HcneityeMmasn kaTywka Hane-

Puc. 17. Bucwnmii snn yera-  DA€TCA Ha TOT Xe deppuTOBHI
HOBKH AR OGHapykenna ko- ~CEPACHHHK, 4TO Il Katyllka L.
POTKHX 3aMbikauufi:  , [IDH OTCYTCTBHH B Heilt KOpOTKO-
L gepacu. 2 uukpoounep:  3AMKIIYTHX BHTKOB TOK B CXeMe

3 4 J

g
e AT " He M3MEHHTCH, TaK KaK KaTyliKa

pa3oMknyTa. CTpe/iKa MHKpOaM-
nepmetpa GyneT Mo-NpexHeMY HaXOAHTLCA 112 IyJeBoi OT-
MeTke WwKaasl. Ecau ke B MCMBITYeMO#H KaTylke Kakoe-TO
KOJIHYECTBO BHTKOB OKaMeTCA 3aMKHYTBIM HAaKOPOTKO, TO
H3MEHHTCA COMPOTHBJIEHHE KoJeGaTeabHoro Kourypa LC/
H ToK B namne 6H2IT. TMo 3Toit npuyHHe Harpy30uHblit MOCT
pa3banancipyetcs H B UeNH MHKpPOaMnepMeTpa MNOABHT-
cAl TOK.

CxeMa CMOHTHPOBaHa BHYTPH KOpMyca WH1KaTopa, 06-
wnit BHA XOTOpOro npeactasien Ha puc. 17. Ha napyxuoit
naHesH Pa3sMELIaloTCA TOMbKO (eppHTOBbI cepreunuk /
AR HCMBITYEMOH KaTyWKH, MHKpOamnepMeTp 2, peryasro-
pbi 3 BEJHUHMHBI COMPOTHBJEHHI pe3ncTopoB R2 i R3 u cur-
Ha/bHas namna 4.

Ormiicanian yCTanoBKa I1al.ia .WipoKoe NpHycheiliic NpH
HCMILITAHHAX He TOJBKO PAaMOK H3MEPHTCJbHBIX MPHGOPOB,
HO H JI06bIX KaTylleK CPaBHHTE.TbHO HEGOJBLIOH MOULIOCTH.
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)lllﬂ HCMLITAHHIT 2Ke MOLUHBIX KaTylek H 06MOTOK TpaH-
copMaToOpOB MpPHMEHAETCA APYrOH HHAHKATOp, MO.Jynpo-
BOHHKOBBIi, HMEIOLLHIt CJIOKHYIO CXEMY.

Kontponbuwe sonpocs  ©

I. Kak yctpoeiio paGouee MecTo pemoNTIIKa?
2. Onuwnte cnecapibifi HICTPYMEHT.

3. Kakne ctankn ana paGot?
4. Kaxue ans Gyke
K pamke?

5. Kak MpOMIBOANTCA PEMONT pacTAKeEK?
1R 4ero 1 Kak TIPOHIBOLHTCA HaMar
BaNile NOCTORNNLIX MarHHTOB?
7. Kak py MeXKRY

1Baite 11 pasMarniun-

Faasalll

PEMOHT NETAJIEA H CBOPOYHBIX ENHHHLL
3JIEKTPOM3MEPHTEJIbHBIX MPHEOPOB

§ 11. HEHCNPABHOCTH 3JIEKTPOH3MEPHTEJIbHbIX
NPHBEOPOB

HencnpaBHocTH 3/1€KTPOH3MEPHTEILHBIX NPHGOPOB BO3-
HHMKAIOT B pe3yJibTaTe Pa3JHuHbIX npuunH. Hanpumep, npu
IJIHTeJIbHOM SKCMAYaTalluH TYNATCS, KPOWATCA HJH 3aMHHa-
I0TCA KOHUBl KePHOB, JIOMAlOTCA KOHUBI Oceif, ocnaGeBaeT
HaTAr KpemeXHbiX GDIITOB. MPOHCXOJAHT OKHCJelHe MeTan-
JIHYECKHX yacTeit npu60pos. [leperpy3kn MPHBOAAT K Hapy-
LWEHHIO H3O0JALHH 06MOTOK, K DﬁpHBaM 06MOTOYHOrO nposo-
13, K KODOTKHM 3aMBIKaHIAM MeX1y BHTKAMH KaTylleK H
Nb6aBOYHBIX CONPOTHBJEHHH, K OGrOPaHHIO KOHTAKTOB, K
NIOBPEXICHHIO CTPEJKH H IPYrHM 3JIEKTDHYECKHM H MeXaHH-
YECKHM HEHCNpaBHOCTAM. B YCJIOBHAX CHCTE€MAaTHYECKHX
BHODAUHit M YaCTHIX BKJIOYEHHH H3HALIMBAIOTCA MOANATHH-
Kit M ocH. [luTesbHOe XpaHeHHe MpHGOPOB Ha CKJIaje Bbi-
3bIBAET pXKaBJieHHEe OCEI7I, YTO MPHBOAHT K 3aTHPAHHIO B ONoO-
pax npH nepeMelleHHH CTPeJKkH Mo wkane. [Ipu naoxom
YNAOTHEHHH KQpNyCOB BHYTPb NPHGOPA MONAAAKT YaCTHYKH
TPA3H H NBbLIH. Ocenaﬁ B KpaTepe ﬂOlfﬂﬁTllMKa, OHH co3.aa-
10T AONOJIHHTEeJbHOE TPeHHe H Bbi3biBAIOT 6HCTpHﬁ H3HOC
KepHa M KaMmHs. Bosjeiictene arpeccuBHOii cpeibl —ra3os,
OKHC/AIOWHX M  pa3befalownX KHAKOCTeH — BH3KBaeT
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pKaBJieHHe ocefi, a TaKKe MOBPEeXAEHHe H30JAUHH OGMO-
TOK.

Takum 06p PeMOHT 6oJb TBAa 3MEKTP
TeAbHBX NPHGOPOB CBOJHTCA K YCTPaHEHHIO MeXaHHUECKHX
HEHCNPaBHOCTeH, CBA3AHHBIX.C MOBPEXAEHHAMH oOcell, Kep-
HOB H MOANATHHKOB.

Onpenenenyne HencnpaBHOcTel B npuGopax BedeTcA B
crenyioueM nopaae. He cHuMas KpBIIKH HIH KOXYyXa,
0CMaTpHBAIOT MPHGOP. MeNseHHO NOBOPAaYHBAIOT TOJIOBKY
BHHTa KOPPEKTOpa Ha MOJIHBI Yroa H Ha6Ji0faloT 3a nepe-
MellleHHeM CTPeJKH no wkate. HecBo6onHoe ee mepemeélue-
HHC (3aTHpaHHe) yKa3biBaeT Ha HasHyue TpeHus. Haknouss
npu6op B pa3Hbie CTOPOHBI, NMPOBEPAIT YPaBIOBELIEHHOCTb

yactH. B yp pe cTpesiKa He
GYNeT CMelaTbcA C HyJeBOR OTMeTKH. 3aTeM CHHMAIOT
KpBIWIKY NpH6Opa M NPOBepAIOT XapaKTep BpalleHHs Mno-
ABHXHOM YacTH, AJIA Yero AyIOT Ha CTPeJKy, NepeMellan ee
no Beeit WKaJe. BK0YaloT npH6op B CXEMY H H3IMEHAIOT TOK
OT Hy/Ns 10 MaKCHMyMa M O6paTHO, Cleis 3a ABHXeHHEM
ctpeskn. HeBo3Bpallenne ee Ha HyJeByIO OTMETKY LIKaabl
CBHIETeNbCTBYET 06 OC/abJeHHH YNpYrHX CBOHCTB TOKO-
MOABOAALHX MPYXHH WIH pacTsxeK. [lpu cBoeM ABHXKe-
HHH CTpeJKa He NOJIKHA LeMJATbCA 33 BOPCHHKH MIKaJbl,
a MOJBHXHAsf 4acTb— 3a/leBaTb 32 CTEHKH YCMOKOHTEJS.
Tpu nerkoM nocTyKHBaHHH NO NPHGOPY CTpeJKa He AOJXK-
Ha MeHATb CBOero noJjoxeHus. Ee cMelnente cnmeTennct-
BYeT O MOBLILIEHHOM TPEHHH B ONOPAX.

Mpou3soasT rpaaynposKky npu6opa, onpenenss cosna-
ZleHHe ero NoKa3aHHi ¢ NOKa3aHHAMH 06pa3oBOro npH6o-
pa. OnHOBpeMEHHO NpOBEPAIOT MOCTOAHCTBO MOKa3aHHi
npu6opa. Ecan cTpenka ucnuityemoro npu6opa cMelaercs
€O CBOEro MOJIOXKeHHs, a cTpeika oGpasuosoro npu6opa
CTOHT Ha MeCTe, TO 3TO CBHAETEJbCTBYET O MJIOXOM KOHTaK-
Te B UenH HCnbiTyeMoro npu6opa. B GosbuwmHcTBe cayuaes
3Ta HEHCNPaBHOCTb HaG/IONaeTCA B MeCTaxX MPHNaiKH KOH-
110B PaMKH K NMPYXHHOLEpKaTeNlo.

§ 12. PEMOHT KEPHOB

Beanuuna TPeHHA Kepila O MOANATIHK ABJAAETCA BaXKHOM
IKCMyaTaUHOHHOM XapaKTepHCTHKOM NpHGopa.

Tpenue p onopax 3/eKTp TeJIbHBIX MPHGOPOB MO-
KeT MOBLICHTLCA MO PAAY NMPHUHH: H3-3a 'HeyNOBNETBOPH-
Te/IbHOH MOJHPOBKH NOBEPXHOCTEHl KepHAa M MOAMATHHKA,
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BCJIEICTDHE YBeHYEHHs PajiHyCa 3aTOYKH KePHA HH yMeHb-
wenus paauyca chepbl noaAnsATHHKa. I1pi noBbienHOM Tpe-
nim cTpe.ika npHGOpa OCTalaBAIBAETCS, HEMHOTO He 10X0As
10 NOJI0MCIIIS paBHOBECHH, T. €. NPHGOp AaeT 3aHINKEHHbIE
nokasanus. [NopblweHHoe TPeHHe KepHa O MOAMATHHK MpH-
BOMMT K Da3pylICHNIO HX MOBEPXHOCTeH H, KaK CJeACTBHe
3TOro, K YKOpauHBaHHIO CPOKa cayx6u mpu6opa. INostomy
onepauHil, CBA3aHHbIe C PCMOHTOM KepHOB, OTHOCATCA K
uHCAY HanGoJlee OTBETCTBEHHBIX,

P;lc 18. Hanneqcnme Keplia BpYuHYIO:

f 2= wnumen, 3— vaconoR monotok, 4~ pydue THCONKIL,
5 Zocuonaie, & - nepéxnazni

Ecan kepn 3anpeccoal ray6oKo W BHITAWHTbL €ro MJoc-
KOry6uaMH HeBO3MOXHO, TO MPHXOMHTCA Noape3aTh Gykcy
TopuoBo/ dpe3oii. OAHAaKO BO MHOTHX CJAyYasX ynaercs
H3BJEYb KePH J0CTaTOYHO CBOGOAHO. DTO MOXHO CleNaTh,
HanphMep} Bpy4HYI0, KaK NMoKa3aHo Ha puc. 18. B maseHb-
KHX DYYHbIX THCOUKaX 4 3a)XHMaiOT KOHell KepHa, BBICTY-
naioutit 3 6ykcol. TIpu 3TOM Mexay ry6KaMH THCOYKOB H
6YKCOM JI0JKeH OCTaBaTbCA 3a30p B MOJMHAAMMeTpa. B
3TOT 3a30p N0 06e CTOPOHBl KepHa BCTaBASAIOT ABAa KOHYC-
HbIX KAHHA. HUKHUA KA [ ONHPAIOT Ha NpoyHOe OCHOBa-
Hite 5, a N0 BepXHeMy KJHHY 2 HECHJhHO YAapAIOT YaCOBHIM
mosiotoukom 3. Tlpu 3TOM KkaHHBA 2 W [ 3aXOAAT ApYr 3a
ApYra H CABHraloT KepH. B pe3yinTaTe OH BBIXOAHT H3 6yK-
Cbl, KOTOpasi BMeCTe C PaMKOH MOBHCAaCT Ha MepekvialuHe 6.

3Ty XKe ONMEpalHI0 MOXHO BHMOJHHTL H HAa YaCOBOM
cTtaike (puc. 19), YCTaHOBJEHHOM Ha CMeUHANbHOM MaJo-
raGapHTHOM cToJle. B LaHry cTaHKa BCTaBAAIT CBOGOMHMI
Konel KepHa, CJjlerka OTTArHBas PyKOH PaMKy OT LAHMH H
noBOpayHBas WNHHAENb CTaHKa TO B OAHY, TO B APYryio
CTOPOHY, H3BJIEKAIOT KePH H3 GYKCH.
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TMpn anamerpax kepwon Ao 005 MM onucalinbie Bbiule
cnocoGul HEMpHMEHHMbI, TaK KaK O4YeHL BeJHKa BEpOAT-
HOCTb NOJIOMKII KepHOB. l'loa'romy Keplibl CTOJIb MaJbiX AHa-

L/

Puc. 19. Uaconoii cramok ana
WiB.TeaCnIst Kepia

9 9 9,

Puc. 20. Bitau nonpex el KOHIla KCPIa MO MHKPOCKOMOM:
@ —3atyunennuf, 6— croMamiuh, 6— cHATWN, 2 —GOKOBOR HanOC

Puc. 21. 3atouka
KepHa

MeTpOB NMPHXOAHTCA BHOHBATH H3 GyKChl
CreluHaabHOM BHKOIIOTKOﬁ, npHyeM npen-
BapHTE/NbHO GYKCY HYXHO OTKJEHTh OT
PaMKH.

Mocae u3BaeyeHHs KEepHOB HX OCMa-
TPHBAIOT NOJL MHKPOCKONOM H onpeess-
10T XapagTep nospexaenus (puc. 20).
SZTQM, €CJIH 3TO BO3MOXHO, MPHCTYNaoT
K 3aTouke H WaH}OBKe KepHa. KoHuwb
€ro 3aTayHBAIOT HA KOHYC C yrjom 55—
60° u 3akpyraswot (puc. 21). Paguyc 3a-

KpyrJeHHs y KepHoB Kose6aetca ot 15—100 MKM Aas npH-
60poB BLICOKOH UYBCTBHTEJbHOCTH 10 60—150 MKkM Aas
OCTaJIbHbIX MPHGOPOB. -
Kepn 3aTaunBaioT ¢ nomolubio 6pycKoB H3 a6pa3uBHbIX
KaMHeit — cHayasa Gosee rpy6oro (yepHoBas 3aTOuYKa), a
3aTeM — MeJIKO3ePHHCTOr0  (OKOHYaTesbHas 06pa6oTKa).
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KayecTBO 3aTOYKH KepHa NMPOBEPAIOT C MOMOLbIO GHHOKY-
JﬁpHOI’[ Jynbl HAH MHKpOCKONa. ﬂ)lﬁ JOCTHXEHHA BbICOKOro
KJsacca oﬁpaﬁm‘xu H MOBBILIEHHA NPOH3BOAHTENbHOCTH TPY-
11a 3aTOYKY H OKpYrJieHHe KepPHOB DEKOMEHIYeTc NMPOH3BO-
JAHTb Ha CneuHaabliblX anCnOCOﬁ.'IEHHﬁX, KOTOpbi€e MpoCThl

Puc. 22. MpncnocoSacime /s 06pa6oTKH  KoHyca
Kepua:

1 —nanra, 2 — pyKoATKa, J — NOAMPOBOYNLA KPYF

H MOryT GObiTb CaMOCTOATEJbIIO H3rOTOBJEHb B YCJOBHAX
MacTepckoit. OlHO H3 HHX — MPHCNOCOG/IeHHe AR 3aTOYKH
KOHYCOB KepHOB — N0Ka3aHo Ha pHc. 22. KepH, 3axartuiit B
uaure /, pacnosioxeH Tak, 4To ero oGpasyiolas cosnanaet
C KacaTesIbHOH K moJmupoBoyHoMY Kpyry 3. IloBbimenne ka-
4eCTBa 3aTOYKH JLOCTHraeTCs MyTeM COBMECTHOrO BpalleHHs
KepHa W Kpyra. BosBpaTHo-nocTynatenbiioe ABHXeHHE KpY-
ra obecneynBaeTca PyKoaTKo# 2.

KepH CKpyriisioT ¢ MOMOULbIO CMelHaAbHOTO MPHCNOco6-
nennst (puc. 23). OcH kepHa / H MOJHPOBOYHOrO Kpyra 3
CHaua/a pacnoJaraioT NepneHAHKYJIspHO APYr APYry, a B
npouecce 06paGOTKH KepH MNOCTENEHHO MOBOPAaYHBAETCA C
nomoutblo  pykoatku 4. Jlpyras pykosTka 2 nossoJaset
c6HXKaTb MOJHPOBOYHBI KPYr C KEDHOM HJH yNansTh HX
OJlHH OT Apyroro.

Mocne 06paGOTKH pajaHyca 3aKpyrJeHH NDOH3BOAAT
WAHGOBKY M MOJHMPOBKY MNOBEPXHOCTH KepHa. [aa 3THx
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OnepalHit NPHMEHAIOT Te JKe YCTAaHOBKH, YTO M AJA CKpYr-
JIeHHA KepHa, HO ANA WJHGOBKH BMECTO KPyroB H3 abpa-
3HBHBIX MATEPHA/IOB MOXHO HCMOJIb30BaTh UIMHQOBAJIbHBIE
KPYrH H3 filUMBI, @ AJS NMOJHPOBKH HYXHO NMPHMEHATb KPYyr,
npeAcTaBAsAOWHI co6oit Ha6op wWaiH6 H3 TeXHHYEeCKoro
deTpa, KoxH, np Ha, AepeBa, Ha p Tb KOTO-
PbIX HaHOCHTCA MOJMPOBOYHASA NAcTa.

Puc. 23. Tpucnoco6aenie 1as CKPYraenus Kepiia:
1—Kepi. 2, 4— PYKOATKH, J — NOAHPOBOTHNA KpYF

OTnonHpoBaHHLIH KepH NPOMBIBAIOT CHAayala KepocH-
HOM, 3aTeM aBHAUHOHHBIM GEH3HHOM, KJafyT Ha GHALTPO-
BasibHyl0 GyMary H CywaT Ha OTKPHITOM BO3ZyXe.

TlpH CHIbHOM Da3pylIEHHH KepHa DEMOHT ero CTaHOBHT-
CA HellesecoO6pa3HbIM. B 3TOM ciayyae MpHXOAHTCA H3ro-
TOBJATL HOBBlE KepHB. MaTepHaloM AJA HHX CAYKHT
cTasb-cepe6pAHKa HAH K06aibTO-BOJbGPaMOBasi, NOCTaBA-
emas B BHAe npyTkoB 0,5 uan 0,75 MM M AJHHOK | M.
Kowuen npyTKka Ha 4acoBOM TOKapHOM CTaHOYKe 3allHJ/IHBa-
10T Ha KOHYC M OT Hero OTpe3aloT 3aroTOBKY HYXHOW IJH-
tint. KoHyc 06pa6aTbiBaioT cHayana G6apxaTubiM HamJb-
HHKOM, a NOTOM — CTaJbHOM FJaHIKOM,

TMocne 3Toro NMPOH3BOASAT 3aKa/NKy KepHOB, AJs 4ero
NapTHIO 3aroTOBOK B KoanyecTBe 1500—2000 wT. 3arpyxa-
10T B MydeabHYIO Neyb H NPHCHINAIOT CMeChbio pPa3Mesibyel-
HOTO JIPEBECHOTO Yr/isi M ABYYF/IEKHCJOH COMbI, B3ATHX B
cooTHoleHuH 8:1. ITa cMech NpefOXPaHSAET KePHb OT OKH-
caenns. 3akanaka ocyuectBagetca npu 800°C B Teuenne
10 muH. TMocse 3TOro KepHbl GHCTPO BHCHNAIOT B BaHHOUKY,
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3ano. 10 noAco HAH  BepeTeHIbIM
MacJIoM, OTKYAa HX BLIHHMAIOT MarHHTOM, Pa3MarHHuHBaOT
B NMepeMEHHOM MariiHTHOM [MO.le, OYHWLAIT OT OKAaJHHbI
1iaX1auHoi GyMarof, MPOTHPAIOT XJIONYAaTOGYMaXHONH TPs-
NOYKOit 11 MPOMBIBAIOT B aBHAUHOHHOM GeH3uie.

Cnenyiomeit onepauueit npu
H3rOTOB.EHHH KEPHOB ABJAETCH
HX 06KaTKa, T. e. NoJyyenHe Tpe-
GyeMOro pajsuyca 3aKpyrJeHHs.
OG6KaTKy npou3BoAaT B Gapaba-
HaX, BLIIOXKEHHBIX H3HYTPH CBHH-
oM. B kaxawlit 3 Takux 6apa-
6aHoB 3arpyxaiotes 1,5—2 Thic.
kephoB. Bapa6anbl ycranasam- N
BalOT Ha WINHHAEJb CTaHKa NOA i
yraoM 30° K ero oci M B TeueHHe a7 I
2—2.5 cyT BpalaloT C YacTOTOR  pyc 94, Mpucuocobirenne
Bpawenns 30—40 o6/MuH. Kax- s nponcpkn kepha Ha Tep-
Abiit 3 6apabanoB Ha %/3 3anoJ- RoCTb:

HSAETCSA CBHHLOBOH APO6BIO D 1— 71— xepw. ?— pusar. 3—«
2 MM H Ha /s — KHAKOCTbIO A4S

06KaTKH, npeacTaBasiouleii co60it pacTBOP OKHCH XpoMa B
kepochne. CooTBeTCTBHE pajiHyca 3aKpyr/eHHs HOPMaJb-
10t Be/IHYHHE H KayecTBO MOJHPOBKH MPOBEPSIOT MOJ MHK-
POCKOMNOM.

TMoc.ne uarotoB/eHns KepH B Teuenne 30 c NPOBepAIOT Ha
TBepaocTh (puc. 24). Kepn 1, yKpennenHwiit Ha 01HOM KOHLe
pbivara 2, ONHPaeTCA OCTPHIM KOHIOM Ha KaMeHb 3, BHINOJ-
nenuniit U3 arata uau candupa. Ha apyrom Kouue puiyara
MOABEIIHBAIOT YalleyKy c rpy3om maccoit 900 r. TeepmocTb
Keplla Oonpefle/ifloT MO AHAMETPY MJOWALKH CMATHA, KOTO-
pult 3aBHCHT OT PafiHyca 3aKPYIIEHHS KepHAa H He JOJKeH
6uTb  60.MblIe  JOMYCTHMOrO 3HaueHHs, NpPHBELEHHOro B
Taba. I.

TaGanua 1. [lonycTHMble 3HAYEHHA AWAMETPA NJAOWAAKH CMATHA

Paxuye sawpyrae. |Huawerp maomank]| Paanyc sawpyrac- |Quawerp wiomasku
g, M cushg, HHE, SMM cuaTHs, MM

13 40 40 49
20 43 45 50
25 45 50 51
30 47 55 52
35 48
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§ 13. PEMOHT H YCTAHOBKA NMOANATHHKOB

TMoANATHHKH AN 3.1€KTPOH3MEPHTEbHLIX MPHEOPOB Bbl-
MYCKAIOT ABYX THNOB: C KOHHYECKHM H C UHJHHAPHYECKHM
yray6aeHnsaMH. Y NMOANATHHKOB MepBOro THNa pa6oyas mno-
BEPXHOCTb BHINOJHEHa B GOPMe KOHyca C 3aKpYr/eHHOi Bep-
wHnoit (puc. 25, @), y NOANATHHKOB BTOPOrO THNA -— B BHAE
cepuueckoro cermenta (puc. 25, 6)

P
a) 6)
Puc. 25. MoanaThiku: Puc. 26. Ynancmie non-
o = ounseckul, 6= chepuue: NATHHKA 3 ONpaBkl
oK

OCHOBHBIMH HEHCNPABHOCTAMH MOANATHHKA HABJAIOTCA
GAarpA3HEHHOCTb H pXKaBYHHA B yl'llyGIlEllllH, a TaKxeTpe-
ILHIIbI H LIEPOXOBATOCTH.

UacTHYKH TPA3H HAH PXKABYHHBLI MOXKHO YBHIETb B Jymy.
Hx nerko ounimaioT AepeBAHHOH NaJO4YKOH, 0GepHYTOH B
nanHpocHylo 6ymary, cMoyennyio B cnupte. [locsie ouncTkH
yray6Jente HyXHO NPOAYTb.

Tpeu.umu H mepoxonamc‘rn MDl‘yT NOABHTLCA TJIABHBIM

BCJIEICTBHE KHX BO3JlefCT-
BHil. DTOT nec})ek-r MOXHO JerKo 06GHApYXHTb C NMOMOLUBIO
0CTpo 3aTOYEHHON CTaJIbHOM HI.bl. l'lpu HAJIHYHH B yrny6:|e-
HHH TpPELHH HJH mepoxonaTocTeﬁ HrJa 3aleBaeT 3a HHX,
JABHrasacob no yr.nyéneumo. O).lHaKO Tako# MeTOA He O4YeHnL
XOpOll, TaK KaK H3-3a 6OJbLION TBEPAOCTH MOAMATHHKA Hr-
."a TYNHTCA, KPOLUHTCHA, OCTaB.1AA B yrnyﬁ.’lemlu YaCTHUKI
MeTaJsna, KOTOpbie 10BOJIbHO ()NCT[)D pKaBeloT 1 cuie 601>~
we paspywawlT noanathuk. IlostoMmy naas oGuapyxenns
u.lepoxoaa'roc‘reﬁ H TPELHH Jydllle HCNoJb30BaTbh ﬁHHOKy-
JIAPHYIO YNy HJH MHKPOCKON.
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HeucnpapHbie MOANATHHKN AOMKHBLI ObiTh yAa.1eHLl H3
OnpaBbi, KyNa OHH BCTaBJAIOTCA ANA YMeHbLUEHHS MeXaHH-
yecKHx BO3JeicTBHi (pHc. 26), H 3aMeHeHbl HOBbIMH. [las
yAaneHHs NOANATHHKA HYXHO BLICBEPJHTL B NPAMOYrObHOI
MeTa/.THYeCKOll NIACTHHE OTBEPCTHE AJHHOH 5—6 MM H aua-
METPOM, PaBHLIM HapyXHOMy AHaMmeTpy onpasul. B orsep-
cTHe BCTaBAfOT onpasy. [TocTykHBas 4acOBLIM MOJIOTKOM
1i0 KepHepy, BCTaBJEHHOMY B yrayGaenue, BLIGHBAIOT M3 He-
ro MOANATHHK. 3aTeM OMpaBy 3aXKHMAlOT B LaNry 4acoBo-
ro CTaHKa, BCTABJAIOT B Hee HCMPaBHLI MOAMATHHK H 3a-
BaJIbUOBLIBAIOT €ro MyaHCOHOM. YGeAHBIIHCL B TOM, UTO
TOANATHHK CHAMT B ONpaBe MJOTHO H 6e3 mepekoca, ouHla-
10T MOBEPXHOCTb ONPaBLl H Yray6/eHHe NOANATHHKA Naaoy-
KOMH, CMOYEHHO# B CTIHPTE.

Ipu pemoHTe NOANATHHKOB 0cOG6OE BHHMAlIHE NOMKHO
6biT O6pallleHO Ha YHCTOTY paGouero mecra. CTo.1, Ha Ko-
T0pOM MPOM3BOAHTCA PEMOHT MNOANATHHKOB, CJeAyeT Mo-
KpbiTh 6Genoit Gymaroil, nmoBepx KOTOPOH KJaAyT CTeKJo.
TpuKkacaTbcsi PyKaMH K MPOMBITHIM H CMa3aHHbLIM NMOAMAT-
HHKaM HeJb3s; /IS 3TOH LeJH Halo MoJb30BAaTLCA MHIILe-
TOM.

§ 14. PEMOHT CMHPAJIbHBIX MPY)XHH, PACTAXKEK
H NOABECOB

PeMOHT cnHpabHLIX NPYXKHH

Ilaxe npu npaBH.1bHOM 3KCN/yaTalkH, a TeM 6o.iee NpH
MeXaHHYECKHX WJIH 3/eKTPHYECKHX Meperpy3Kkax 3/1eKTPOH3-
MEpHTEJIbHLIX NPHGOPOB NMDYXHHLl TepsIOT CBOH YNpyrue
CBOHCTBA. DTy HEHCNIPABHOCTb JIETKO OOHAPYKHTb BH3yalb-
HO: B NMPHGOpaX C TaKHM NeeKTOM CTpe.KKiH MocJae MIH-
Te/bHOrO BKJIIOYEHHs He BO3PAlaloTCA 11a HYJeBYIO OTMeT-
Ky.

Ipu HesnauntenbHON NedopMalhH NPYXHHY YyAacTcs
JIerKO BBLINPABHTb, AJIS YETO €e HYXKHO OTNaATh, MOJOXHTbL
Ha 4HCTBIi Genblit AHCT GyMarH H PacnpaBHTb C MOMOUILIO
ZIBYX MHHLETOB. B GoJblIHHCTBE XKe CJyyaeB MPYXKHHBLI NPH-
XOAHTCA 3aMEHATb MCNPAaBHLIMH, NpPHYEM HOBAA NPYXKHHA
NI0.DKHA HMETb TOT JKe MOMEHT H 1apyXiuii AHaMeTp, uTo
W cTapas, nnaye npu6op nocse peMoHTa GyaeT AaBati le-
NpPaBHJbIIbIE NOKA3AHHA.

MOMEHT NPYXHHBI MOXET GbiTh Onpeaeiell CJA€AYIOUHM
cnoco6oM. TIpH6op ycTaHaBAHBAIOT TaK, 4TOGL  CTpeJiKa,
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CTOSIAA HA HY/IeBOH OTMeTKe LWIKajbl, PaclooXKHJach
BEPTHKa/NbHO (pHC. 27). 3aTeM Ha HEKOTOPOM PacCTOSHHH
| OT OCH Ha CTpeJIKY HaBEWHBAIOT THPbKH MAaccoii m, MpH-
4eM HGO yBeJHYEHHEM Macchi Tpy3a, JH60 H3MeHeHHeM
pacctosnna ! (nneya) n0GHBalOTCA TOro, 4TOGH CTpeska
3aHANa TFOPH3OHTalbHOE MoJsioxekue. A Goablueit TOUHO-
CTH ONpeje/ieHHss MOMEHTa MPYXHHbl HYXHO BH6PaTh BO3-
MOXHO GoJbluee nJeyo /, ONHOBPEMEHHO yMeHblUas Maccy
rpysa m.

Puc. 27. Onpeaenenne Mo- Puc. 28. TlpucnocoGaenne
MeHTa NPYKHHE QAR NafiKH NPYXKHHB:

1 — npymunoacpwaTens, 2~
yKHHa, J — NAACTHHA

Besnunny npotuBoneiictaylomero Momenta M (H-m)
MOXHO B 3TOM CJlyyae MOACYHTaTh MO CJedylolledl MPOCTOH
dopmyae:

M=9,81 ml-1078,

rae m — mMacca rpysa, Mr; [ — njieyo (paccTosiHHe OT OCH),
oM.

TpoTHBOAENCTBYIOWHI MOMEHT MPYXHHBI BCEraa ompe-
NeJSI0T NpH ee 3aKpyyuBaHwH Ha yroa 90°% Ilostomy B
npubopax, wKana KoTopbix Mehbie 90°, B TOM uHcae H B
npu6opax ¢ HyJaeM MocpefiiHe, NOJNyYyeHHOe MO 3TOH GopMy-
Jle 3HaYeHHe MOMEHTa HYXHO NMpuBecTH K yray 90%

90
Mep=M. 2,
®° a
3nech Mgo— NPOTHBONEHCTBYIOLWIHI MOMEHT NpPYXHHB NpH
ee 3akpyuuBanuu Ha 90°, H-mM; M —To xe, ans ucnmitye-
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Moro npu6opa H-M, a— yron OTK/JIOHEHHs CTpeJKH no Beed
IWKaJe HCMBITYeMOro mpH6opa, rpa.

3T1oT cnoco6 ompeleNeHHs NPOTHBOAEHCTBYIOLErO MO-
MEHTa HallleJl WIHPOKOe NMPHMEHEHHe H3-3a CBOEH MPOCTOTH:
3nechb rpe6ye‘rcn TOJILKO HaGop rupek (pa3HOBECOK) Mac-
coit 0,5—100 m

PaccyuTas no 3THM OpMy/aM Heo6XOAHMOE 3HayeHHe
NPOTHBOAEACTBYIOLLEr0 MOMEHTa, NOAGHPAIOT HYXHYIO Mpy-
HHHY (2 OHHM BCerja BhICHIAIOTCA DEMOHTHOMY MpeanpHs-
THIO B NaKeTHKAX, Ha KOTOPHIX YKa3aHbl MOMEHT H JHaMeTp
KaM ol M3 HHX) H NMPHMaHBAIOT €e Ha MecTO CTapoi.

TMaiiKa NpyXHHbI NPOH3BOAHTCA B CJelylOlleM NOpsAKe.
BHyTpeHHHA KOHell MPYXHHBl 3aYHILAIOT, AJf Yero ero 3a-
JKHM3IOT MeX/y KOHUAMH MHHUETa Ha PacCTOSHHH He GoJsee
5 MM OT Kpasi. [Ipyrofi MHHUET C HAKJEeHHON Ha ero KOH-
1kl KPOKYCHO WIKYPKOH NepeiBHraioT OT NepBOro MHHUeTa
K Kpalo NpyXHHbI. 3auHlleHHbI/ KOHEl NMPOTHPAIOT BaTHBIM
TaMNOHOM, CMOYEHHBIM B DacTBOpe KaHH}OJH, NPOrpeBaioT
H 06]YXHBAIOT NasAbHHKOM. [IpyXKHHY NpHNaHBalOT K He-
MO/ABHXHOMY MPY}KHHOAEPXKATeJIi0 ¢ MOMOLLLIO CMelHaIbHO-
ro npucnoco6aenus (puc. 28). INpyxuHonepxaresb / BcTa-
BAAIOT B N33 NJacTHH 3. Mex Ay 3TO# NIaCTHHON H OCHO-
BaHHeM MPHCMOCOG/IeHHS HMeeTCH 3a30p, BEHYHHA KOTOPO-
ro paBHa TOJILUHHE MPYXHHOAePXKaTeJs, 4To obecneynBaer
ero Bro/IHe HalexHoe 3auensenne. OTOrHYTH KOHell npy-
JKHHBl PacrmosiaraloT Haji NacTHHof 3 Tak, 4ToGbl OH BbiC-
Tynaa Ha 0,1—0,2 MM OT KOHUA NpYXHHH 2. BHyTpenHuit
KOHell MpYXHHb JH60 3arn6aloT ¢ NOMOLULLIO MHHUETA TaK,
KaK 3TO MOKa3aHO Ha pHC. 28 (A1 NPYIKHH, BHIMOJHEHHBIX
H3 OJIOBSIHHCTOM GPOH3bI), a 3aTeM NpPYXHHY KJaAyT Ha
NPYXHHOJEPXKATeb HJH NPHNAHBAIOT BHAXJECT K MPYXH-
HolepxaTeio (ec/iH MPY)KHKAa H3rOTOBJIEHa H3 GepHJHe-
Bofi GPOH3B), NpeaBapHTeJbHO MOABepras NPOTPaBJHBA-
Huio. TIpoTpaB/iHBaHHe 3aKJIOuaeTc B CJeAyIOUIeM: MPoO-
MBIBK2 B CNHpTe-peKTHHKaTe, kunsyeHHe B 20%-HoM BOA-
HOM pacTBOpe llaBeJeBOH KHCJOTH B MNpPOAOJKeHHe 6—
O MHH, NMOBTOpPHAsi MPOMBIBKA CHaya/ia B BOJAONPOBOAHON, a
3aTeM B AHCTHJJIHDPOBaHHON BoAe.

TMaiiky npy>HH NpoH3BOAAT MarkuM npunoem [10C-40
C npHMeHeHHeM ¢Jloca, B KayecTBe KOTOPOrO HCMOJb3YIOT
nH60 pacTBOp KaHH(oH B cnupTe, Au6o nak JITH-2. Ocra-
TOK ¢Jloca Ha MecTe cnas yAansioT pactsopHtesem PJIB
HAH cnupToM. Ecan noBepxHOCTb MpyXHHB He noaBepra-
Mach OKHCJ/IEHHIO, TO JOMyCKaeTcs ee npHnaiika H 6e3 daio-
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ca, HO B 3TOM CJ/lyyae KOHell NpYXXHHOLep:KaTens cJeayet
0653aTeJIbIO 33Ny AHTD.

Ipn naitke npyxuH HanGoJee yaoGeH MasoraGapHTHbI
NasJ bHHK C PEry/NHPYEeMEIM NOAOrPeBoM.

Onucaunuit  cnoco6 p Kak upe: iiHo
NPOH3BOAHTENbHBIM.

Mocae naitku NpyXHHY UEHTPHPYIOT, T. €. PacnoJaraioT
TaK, YTOGBl OCb BpallleHHsi MOJABHXHOM YacTH HaXOAHJACh
B UEHTpe NPYXHHH. [l1s 3TOro ee BHYTPeHHHUIt Kollel HeoG-
XO/IHMO HEMHOrO MOJOTIyThb.

B TaKoil e noc/e10BaTebIOCTH MPHNAHBAIOT HAPYX-
Hbiit KOHell mpyXHHB. Ho npeaBapHTe/bHO HYXHO KOppek-
TOP NMOCTaBHTb B HeHTPaJbHOE MOJOXEHHe, a CTPeJKY MpH-
Gopa nepeBecTH Ha HYJIEBYIO OTMETKY.

B snekTpon3mepHTeNbHbX MpHGOpax MarHHTO31eKTpH-
YecKoii, 3J1eKTPOo it u deppon cH-
CTeM, IIMEIOUHX MO JBe TOKOMOABOAAULHX MPYHKHHBI, B Mmep-
BYIO Ouepe/lb CJelyeT MPHNaHBaThb Ty, KOTOpas He CBA3aHa
C KOPPEKTOPOM.

Pemont PacTAXEK H noABecOB

TMaika pacTsXeK H MOJABECOB OTHOCHTCA K YHCAY CaMBIX
TPYAHLIX Il OTBETCTBEHHHIX OMepalHit. 3Ta TPyAHOCTb 06yc-
JIOBJIella TeM, YTO TOJIUHHA PAacTAXKKH HJH NMOoJABeca He npe-
BOCXOAHT BCEro JHLIL THICAYHBIX A0.1ei MHJJIHMeTpa, a BcA
naowanp naiiku He npesnimaer 0,8X1 mM2. EcrecTBeHHo,
4TO paboTa ¢ TAaKIIMH MHHHATIOPHBIMH JeTalasMH Tpe6yeT
cyry6oit ocTopoxHocTil. Mx Heab3st 6paThb pyKaMH, TaK Kak
OHH MOTYT OKHCJIHTbCA; AAf 3TOif UeJH MOXHO pexoMeHa0-
BaTb CMEUHAJbHBIA NMHHUET C KOCTAHBIMII 11AKOHEYHHKAMH
3aKpyrJeHHo# GOpMBL.

Mepen naiikoit KOHeU PaCTAXKKH 3a4HILAIOT WAGEPOM HJIH
re3pHeM  Ge3onacHoit GpHTBL M OGJYXKHBAIOT MpHNOEM
TMOCB (kanudoab u ¢paoc JITH) npu Temnepatype nasab-
nuka 260—280°C. Ocb pacTAXKH A0JXKHA 06A3aTeNbHO
COBNajaTh C OCbIO CHMMeTpHH npH6opa. Kakue 6b TO HH
6blI0 OTK. OT 3TOro no. HeponycThmbl. [To-
3TOMY Maiika PacTsXKeKk BelAeTCs He BPYUHYIO, a Ha MPHCNO-
COﬁ'IEHMII. MOKa3aHIOM Ha DHC.

Pamky 3 ycraHnaBaHBalOT TaK, 4TOGbl ee KOHUb 4 JerJm
TOYHO B yrJoBylo kaHaBky /. Ha onpesnesnennom paccTossnn
OT pPaMKil pacnoJsaraloT HaKOHeYHHKH 6, 3aKpenJieHHble NpH- -
XKHMaMH 2, YAepXKHBAIOLWHMH PaMKYy B HYXHOM MO./10X€HHH.
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PactaxKy 7 nponyckaloT ckBO3b OTBCPCTHE I1aKOHeullHKa 6,
3aTeM yepe3 Apyroe OTBEPCTHe, MNpOCBep.1eHHOoe B GOKOBO¥H
YacTH BTOPOro HaKOHCYHHKA, NMPOTATHBAIOT CHH3Y K NMPOTH-
BOTOJIOXHOH CTOPOHE PaMKH H TaM NMPOMYCKaloT yepe3 ApY-
ro# Tako# e HakoHeuHHK. [Tocse 3TOro KoHubl PaCTAXKH
KpenaT B NMPYXHHHBIX 33aXXHMax 5, CMOHTHPOBAHHBIX Ha
WapHHPaX i HEMHOTO HAaTATHBAIOWHX PACTAXKKY COGCTBEH-
HOH Maccoii.

Putc. 29. MpucnocoS.aeiiie Aas naiikii pacTaxex:
I — Kanaeka. 2— MPHXHMM. J — pamMKka, 4 — KOHUM PaMKH, 5 — 32XWMu,
6 — NAKOHCHHIIKN, 7 — PACTAKKA

Maiiky npousBoaaT Msarkumu npunosmu [10C-90 nau
MK. TeMnepaTypa Harpepa nasJbliika JOJXHA GbiTh Ha
60—70°C Bhile TeMmnepaTyphl NJaBJeHHs npunos. B mpo-
THBHOM cayyae He yJlaeTcsi 0GeCneyHThb XOpollero nporpesa
AeTajH, K KOTOPOR NPHNAaHBAeTCA PacTHAXKKaA. Mecra cnaes
XOpOLIO MPOMBIBAIOT CMNHPTOM-PeKTHYHKATOM HJH IGHpPOM
M cMaunBawT ¢aiocom. [punoii npH naiike A0JXeH AONO-
AHTbL TOYHO N0 KOHUA nasabHHKa. [To OKoOHYaHHW naiikh
OCTaTKH (b."l)OCa YyAansT ¢ MeécTa cnas, AJs 4ero HX npo-
MbIBAIOT CNHPTOM HAH pacTBopuTenem PJIB. IMocae atoro
JIHIIHHE KYCKH PacTfXXeK OTpe3aloT. Mecra cnaiiku 11 Bclo
pacTAXKY CJelyeT BHHMaTeJbHO DPaccMOTpeTb yepe3 Jyny
C TPOiHBIM HJH 60Jiee yBeNHUEHHCM H YGCAHTBCSA B TOM, UTO
pacTaXKa He OTOXXKeHa, 4To Ha Heil HeT UBeTOB Mo6exkano-
CTH H UTO OHAa NpHMNasHa 6e3 nepekoca.

l'lpouecc KpenJeHHs pacTAXKH 3HaYHTeJbHO ympollaeTt-
(S NpH NPHMEHEeHHH posnka W kauHa (puc. 30). Bykca 5u3
LIOPAJIOMHHHUS, NaTYHHbIH POIHK 2 H aJIIOMHHHEBHIH KAHH [
BMecCTe C TOKOMOABOAOM 3 KpensaTca K OCH ﬂp"50p3 HIH K
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paMKoAepKarteio. B cpeateii yacTH Gykchl mpopesaioT oueHb
Toukuit wHu. K TOKONOABOAY NpHNaHBAIOT OMHH  KOHeLl
pacTsxkH. Lpyroit ee KoHell OrHGaeT PONHK H NPHNaHBaeT-
cfl K aMOPTH3aUHONHOM NpYXKuHe. KAHH BCTaBASIOT B WML,
NPHXHMAas PAacTXKKY K POAHKY. Tak Kak KJAHH BHNOJHSETCA

Puc. 30. Kpennenne pac-
TAXKKH C NOMOWbIO POJHKA N
KauHa:

I— anoMHIHeBWA KN, 2 — na-
TywiluA poawi 3 = Tokononsod.
pacTaXKa, § — 6

H3 MaTepHana, 311aYnTebHO GOJiee MATKOTO, YeM POJHK H
PpacTaXKa, TO nocjeHsAs NPOYHO BAABJHBAETCA B KJHH TaK,
4TOGH ee cepelliHa Ha yYacTKe OT LEHTPa POJHKA 0 aMop-
TH3aUHOHHOH MPYXHHH coBnafaia ¢ ocblo 6ykch. Takoit
cnoco6 o6ecneynBaeT NPOYHOE KPenJeHHe PACTHKKH K GyK-
ce: MeCTO MafKH OKa3bnBaeTcs MOCTaTOYHO YAaJeHHHM OT
paboyero yyacTka pacTsKKH. ITHM H 06ycJoBJIeHO obJerye-
HHe npouecca nafkH.

IMaitka noaBecos NPoH3BOAHTCA TOYHO TaK XKe, KaK naii-
Ka pacTsaxek.

§ 15. NEPEMOTKA PAMOK H NARKA TOKONOABOA OB

p MariHTO3/1eKTP! #, 3EKTPONHHAMH-
yecKo# H q;eppommamwleckou CHCTEeM OJIION H3 CaMBIX OT-
BeTCTBEHHbIX AeTaslell SABJAeTCS paMKa. Oua AOJIXKHA 6bITb
}IEI"KOH, )KeCTKDﬁ, Herurpockonuwnoﬁ, HMETb CTpOro onpene-
JleliHoe conpoTHBJeNHe H yncao BHTKOB. Heco6onenne xots
6Bl ONHOrO M3 3THX TPeGOBaHHMi NPHBENET K HCKaXEHHIO No-
Ka3areJieil npu6opa.

TexHoJorHsa NnepeMOTKH PaMOK 3aBHCHT OT HX yCTpOﬁCT-
Ba. KapkacHbie paMkHu npexie Bcero 0cBOGOXIAOT
OT GyKC H pa3MaTHBalOT ¢ Kapkaca. [Ipn 3Tom o6s3aTeJb-
HO HYXHO H3MEPHTb AHAMETP HAMOTOYHOrO NMPOBOAA H MOA-
CYHTATb YHCJIO BHTKOB PaMKH. Ecan pa3moTaTh pamKy no
KaKOM-IHGO NPHYHHE OKAXKETCA HEBO3MONKHHIM, TO CJedy-
€T pa3pe3aTb ee nonepeKk BHTKOB H MOACYHTaTb YHCJO CJIO-
€B N H YHCJIO BHTKOB B OJIHOM CJiO€ W), 3Hast 3TH ABé BeJH-
YHHBI, MOXHO OMpeJeJIHTb YHCJO BHTKOB PaMKH: W=wn.
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Kapkac, octaBwmiici 6e3 OGMOTKH, HacaXHBalOT Ha
OMNpaBKy NPSIMOYro/ibHO# GOPMHI, BLIMOJNHEHHYIO H3 AepeBa
1l coBMajaluyio no pasMepam c ra6apuTaMn PaMKH.
OnpaBKy BMecTe C KapKacoM 3anpaBJsioT Ha Baay pyuHO-
I'0 HaMOTOYHOrO CTaHKa (pHc. 31), Ana uero B onpaBKe npo-
CBep/IHBAIOT OTBepcTHe. Bpawas cTaHOK, akKypaTHO, poB-
HbIMH pANlaMH HaMaTbiBAlOT HOBYIO paMKy Tak, yTo6bl ee
COMPOTHBJIEHHE H YHCJO
BUTKOB OblIH  TaKHMH
e, KaKk H Yy CTapoit.
Kamawit  HaMoTaHHbI{l
pAA CMa3bBawOT 6ake-
JIHTOBBIM  J1aKOM _ HJH
KneeM B®-2 uan Bo-4.

Mocae HaMoTKH npo-
BEpSAIOT, HeT JH 06phBa
BHTKOB BHYTPH PaMKH.
Ecnn pamka HcnpaBHa,
TO ee OKYHAalOT B CIHp-
TOBOM  pacTBOp  KJes
B®-2 uau Bd-4, nocae
Yero CywaTt npH KOM-
HaTHOH TeMnepaType B
TeyeHHe 16 u.

BeckapkacHbl e Puc 31. CTanok AnA HAMOTKH KapKac-
PaMKH HaMaTbiBaOT C HBIX PaMOK
noMoubIo wabnona
(pxc. 32), ocHOBaHHe KOTOPOro § pa3pe3aHo Ha ueThipe Ya-
CTH M CHAGXEHO CKBO3HBIMH WUMHJAbKaMH. DTH WNHAbKH 4
BXOOAT B Ma3nbl 2 neBoit H l'lpaBOﬁ naacThH | W 3aXHMalOTCA
6onToM c rafikoii, npoaeThiM B oTBepcThe 3. PaMky Hama-
THIBAIOT Ha OCHOBaHHe 5 Ha PYYHOM HAaMOTOYHOM CTaHKe.
Tpu 3ToM yepe3 Kaxabie 2—3 €05 O6MOTKY NPONHTHBAIOT
nakom. [Ilocae NPOBEPKH Ha OTCYTCTBHE oﬁpuaa BHTKOB
PaMKy NOKpHIBAIOT 6aKeJHTOBBLIM JIAKOM H CywaT BMecTe C
Wwa6JoHOM B TeyeHHe 18 y nmpu KOMHaTHOH Temnepatype, a
3aTeM Ha TaKoe Xe BpeMs MOMeLlaloT B TEPMOCTAaT C TeM-
nepatypoit 120°C. IMocne oxnaxnenus wa6aon pasbupaiot
H CHHMAIOT C Hero paMKy. Uto6bl np 3TOM He NOBpeAHTb
ee, nepej HaMOTKOM Wa6.10H H3HYTPH OKJIEHBAIOT (oJbrof.
NOKPHTON ¢ 0GeHx CTOPOH TOHKHM cjioev napaduHa. CHss
paMKy ¢ waG6JO0Ha, ee BHOBb MPONHTHBAIT GaKeJHTOBHIM
JaKoM, CHOBa CyWIaT 8 Y NpH KOMHATHOM TeMnepaType H
4 4 B TepmocTate npu 120° C.
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TMoce HaMOTKH paMKy MNpPHNaHBAIOT K TOKOMOABOAAM, B
KayecTBe KOTOPHIX HCMOJIb3YIOT JHGO TOT Xe NPOBOA, KAKHM
HaMOTaHa paMKa, JIH60 APYroil Toro xe ceyenns. TpyaHocTh
nafikKi COCTOHT B TOM, UTO, BO-NEpPBLIX, TOKONOABOA B MPO-
uecce NaiiKH He yJaeTcs 3aKPeNHTb B ONpe]esieHHOM MoJio-
JEHHH, M BO-BTOPHIX, YTO ONJIaBJEHHbI NpHMOH, pacTeka-
AICb, MOXET MONacThb Ha TOKOMOABOA H 3HAYHTEJNbHO CMe-
CTHTb €ro, NOITOMY HYXKHO NMPOYHO 3aKPENHTb H3MepPHTCJb-
HbIil MEXaHH3M B FOPH3OHTAJbHOM MOJIOXEHHH.

Puc. 32. Wa6aok nas wa- Puc. 33. TMaiika ToKONOANO-
MOTKH Gccxapxacnux paMok: :

1. 2— Repwartenx, 3 —ToKONOR-
3 — otsepcrite, 4 o

wmbKH, §—
cHoBaNHe

TMpouecc naikn MelHHX H GPOH3OBHX TOKOMNOABOAOB MO-

Ka3aH Ha puc. 33. [depxaTean / u 2 TIWATENbHO 06JIYXH-
balOT B TeX MeCTax, K KOTOPbM 6yNeT NpHNaHBaThCA TOKO-
MOABOA, H CMauyHBalOT JIOCOM. 3aTeM ONHH KOHell TOKO-
noasoia 3 MOABOAAT K Acpxartemo 2 (Ha puc. 33 310 mo-
Ka3aHO MNYHKTHPOM), YKJaABIBAIOT NPH MOMOWH NHHUETa
H YAepXKHBAlOT B 3TOM MOJIONEHHH A0 TeX MOp, NMOKa MpH-
1oi He 3aTBepleer.
. BTopoit KOHel TOKONOABOAA TEM e MHHUETOM NMOABOAAT
K pyromy Aepxatenio / M NOANepPIKHBAIOT B TeYeHHe BCero
npolecca naiKu B TAKOM MOJIOXKEHHH, KOTOPOe NOKa3aHO Ha
pHc. 33 cnuOWHBIMH JHHHAMH. Pykof, nepxallefi nHHueT,
cneayet OG/MOKOTHTbCA HAa MOAPYYHHMK, HHaye ecTb onac-
HOCTb CAABHHYTb TOKOMOABOA B Npouecce NaiKH.

Tako#t cnoco6 xopow NpH Maitke MeAHBIX H GPOH30BBIX
TOKONOABOMOB, TaK KaK K HHM MOXHO CBOGOJHO MpHKAcaTh-
Cfl NasAJbHHKOM, He DHCKYA Dacl/iaBHTb HX.

Tpu naiike 30J0ThIX H CepeGPAHBIX TOKOMOABOAOB, KOTO-
PHIC B 3.1€KTPOH3MEPHTENbHHX NMPHGOPaX HMEIOT OYeHb Ma-
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ayio ToawuHy — He Gosee 0,002 MM M MOITOMY NerKO MOTyT
6biTI» MOBPCKAEHB OGBIUMHLIM NMHHUETOM, MPHXOLHTCA MNOJb-
30BaThC CMCUHAJBHBIM MINLCTOM, KOTOPHi 06.4anaeT oT-
HOCNTCILIO 11CBLICOKOH YNPYTOCTHIO H HMEeT XOPOLIO OTMo-
ANpOBANHLIe MOBEPXHOCTH, MAOTHO npH.1eraiouke oaNa K
apyroii. [lepxaTean Taknx TOKOIOABONOB fepei NaitKoi
00513aTeabHO 06JYXKHBAIOT, MECTa NaiikH OGHJbLHO CMauH-
BAIOT $.TH0COM 1i C MOMOULBIO MINIUCTA YK.1a1bIBAIOT TOKONOA-
BOA, KOTOPLIit GbICTPO npHK.ienBaetcA. [MasibHuK npu naii-
1XC TaKIX TOKOMOABO/OB C1e/lyeT MPIKIAALBATL K TOKONOABO-
Ay I AepXKaTb ero 10 Tex NOP, NOKa NPHNOH He PacniaBHT-
31, NI1aUe MOMKET PacnAaBUTbCA TOKOMOABOA.

He caneayet na6npate MHOro MpHMOS, TaK KaK OH, CTe-
Kaf ¢ MasAbLNNKA, MOXCT CABHHYTH Tokonoason. Ecan pce
e 3TO CAYUINIOCH, TO HCMPABHTDL MN0.10XKEHHE MOXHO, Pa3o-
rpeB JcpXaTc.1, 1O TeMNepaTypbl, MpH KOTOPOH NpHNOi
P43MSArvYacTCs, a 3aTCM C NOMOLLBIO TOHKOH MeTasHyeckoh
HrJbl BEPHYTb TOKOMOABOA Ha mpexkHee Mecto. [Tocse 3toro
NasJbHHK HYXHO OTBECTH OT AcpxaTesis H y6paTb Hray ot
TOKONOABOAA.

§ 16. YPABHOBELUHBAHHE MOABH)XHORA YACTH

Ha wkane Bcskoro 3JIEKTP PHTCJLHOTO
YKasLBaeTCA CPCLH NPOUHX NaHHBIX H €ro paGouee MoAOKe-
Ie, T. €. NOJOXKEHHe PAaBHOBECHS, MPH KOTOPOM UEHTp TA-
HKCCTH HPMGOPB JI@XKHT Ha l'IPﬂMOH COeHHAW el  KOHUb
KepHOB H pactsxek. Korna npuGop ne ypasnoseuen, B HeM
Bceraa MosBJAETCS AOMOJIHTENbHAas MOrpelHoCTb OT He-
YPaBloOBeLIEeHHOCTH.

B cootsetctBun ¢ TOCT 22261 — 78 u3meHeHHe nokasa-
HHit B MPOUEHTaX NPH OTKJOHEHIIH NPHOGOPOB CO CBETOBHIM
yKa3aTeJeM Ha 5° H MPHGOPOB CO CTPeJOYHBLIM yKa3aTeseM
Ha 10° B 06e CTOPOHb OT paboyero MoJOKeHHs He AOJKHO
NpeBbIIaTh KJacca TOYHOCTH. ﬂc’lﬁ HPHSOPOB cneuHasabHo-
ro Ha TE Xe Tp JOJKHB ObiTb BBINOJHE-
Hbl NIPH OTK/OHEHHH npuﬁopa Ha 45°.

Ec/aH norpewHocTs npesbillaeT AONYCTHMYIO, TO MPOH3-
BOJHTCSA ypaBHOBEIIHBaHHe NMPHGOPa B CJiedyioLeM MOpsALKe.

Tpu6op, c KOTOPOro NpeBapHTENLHO CHHMAIOT KPLILIKY,
CTaBAT B paGol(ee noJI0XKeHHe H C MOMOLLbIO KOppeKTopa ne-
PEeBOMAT CTPEJKY Ha HyJeByio OTMeTKy wkans. IToBopaun-
BalOT NpH6Op 11a 60K. [IpH 3TOM OfHH H3 rPy3HKOB NMPHHH-
MaeT ropH30IITa.Tbll0€ MOJI0XKeHHe H 11e CO3aeT ppaiuaioule-
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ra moventa. TpocsienB 3a HanpaBieHHeM OTKJOHEHHs
crpekn. MepefBHraloT BTOPoi rpy3uk. Ecam cTpeaka npu
210M !IepCMellaeTcs K YNopy, To FPY3HK HYXHO NMPHABHraTh
K CiDeaKe, a NMPH IBHXEHIH CTPeJKH Brepel no WKaae —
01.,18UTaTh OT CTPeJKH. [py3HK ABHralOT 10 Tex nop, noka
CTpeKa He BePHETCA Ha HYJIeBYIO OTMeTKY wWKajb. CTaBAT
npnG.p Ha APYroi 60K H MOBTOPAIOT Ty Xe ONepauHio Aas
neprore 'py3nka, KOTOpHIil ellle He nepeBHrascs.

ZTH onepauuH NPHXONHTCA MOBTOPATb 1O TeX Nop, noka
CTpe.1Ka He NepecTaHeT YXONHTb OT HyJIeBOi OTMETKH IKaJbl
npil_OTKJOHeHHH NPHGOPA OT ero paGoyero MOJOMEHHS.

[py3HKH nepeMeltaloT cneuHaibilbiM KTIOYOM HAH TNOp-
TaTHBHLIM Nas/NbHHKOM, XOPOWIO NPOTPeTHIM H OYHLLEHHLIM
OT NMPHNOA HAH 0.10Ba. [1afNBHHK MPHKAAALIBAIOT K TPY3H-
Ky H lepKaT TaK 10 pacniaBjeHus weanaka. [locse sto-
rO FPY3HK NMepelBHraioT B HYXHOM HanpasjieHHH. CHAbLHO
HaXHMaTh Nas/JbHHKOM Ha TPY3HK He DPEKOMEHAyeTcs, TaK
KaK MpPH 3TOM MOXIIO NOBPeAHTbL KepHb H MOANATHHKH. [Toc-
Jle ypaBHOBEUIHBAHHSA FPY3HKH BHOBb 3aKDENJAIOT Ha cTep-
XKIle KanesibKoii We//1ayHoro KJed, a 3aTeM MporpesalnT A0
TIOJIHOTO €rO BbICHIXaHHA.

UpeaMepHas 11032 WeENNAYHOrO KJesi MOXET 3HaUHTeh-
HO YTSKENHTL MOJBHIKHYIO YacTb H TeM CaMbiM BHOBb Bbi-
BECTH NPHGOP H3 COCTOAHHA PaBHOBECHS.

Tpn6opH, He MMelOUHe YCTPOHCTB NS CO3NAHHSA Mexa-
HHYECKOrO MPOTHBOLEHCTBYIOUIEr0 MOMEHTa (JI0roMeTphi),
YPaBHOBEIUHBAIOTCA NMOA TOKOM, a MPHGOPH ¢ Ge3Hy.1eBoit
WIKao — NPH TaKOM 3HAYEHHH TOKa, NPH KOTOPOM CTpenKa
YCTaHaBJIHBAETCA Ha CPefHeit OTMeTKe LKabl.

Ecau paﬁoqee noJioXeHHe NpH6opa He yKa3aHo, 'ro ero
npH ABYX HO. : Bep-

JP
THKQJILHOM H ropuaonranbuou

§ 17. PEMOHT CTPEJIOK

CTpeJKi B 3/IeKTPOH3MEpPHTE/bHLIX MNpHGOpax AesnaioT
HAH H3 JIOPaJIOMHHHA, HAH H3 CTEKAAHHHIX TPy6ok. [lpu
601bIINX Meperpy3kax 3/eKTPHYECKHM TOKOM CTpeJKa C
CH.10/t yaapsieTcsi 06 ynop M FHETCA HIH JIOMaeTcs.

ToriyThie CTpesiki BLINPABAAIOT PYKOH HJH C NOMOLLLIO
nunuera.

CnoMaHHYIO CTPE.IKY, BHINO.THEHHYIO H3 CTEKMSHHOM TPYG-
KH, COEMINSIOT AIOPA.TIOMININCBLIM CTCPXHCM B dopMe UH-
JMHAPA AMHNO | CM. ANZMETP KOTOPOIO panell EnyTpeHie-
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My nHaMmeTpy cTpe.nkH. CTepiKeHL BCTaBJAAIOT B 0Ge YacTH
C10MaHHO# cTpesikH, no 0,5 cM B kaxayio. O6e yacTh cTpen-
KH JOJKHb HMETb PaBHbie NMOBEPXHOCTH H IJIOTHO MpHJe-
ratb Apyr K Apyry.

CTPeJIOK C HOXKEBHAIIBIMH KOIILaMH MOC/eNHHe Hepel-
KO OT.1aMBIBAIOTCA. B 3THX CJyyasx M3roTOBJAIOT HOBMIH HO-
JKCBHJHBIH KOHell, 1.1 yero GepyT KycOK aJIIOMHHHCBOIi npo-
BO.TOKH, HMelolleli 1HaMeTp, pas-
HbIit BHYTPEHHeMY 1HaMeTpy CTpeJ-
KH, Il DacnJIoLHBaIOT ero A0 TOA-
wuust 0,1 MM B THCKax Mexay ABy-
:r;m N1aCTHHAMH CO WITHIPAMH (PHC.
4).

Ipu OTCYTCTBHM  NPOBOJIOKH
HYXHOTO JHaMeTpa MOXHO B3fTbL
6o.iee TOJICTYIO MPOBOJIOKY H NMPO-  Puc, 34, MpicnocoGienne
TAHYTb €e Yepe3 BOJOUHJIbHYIO OC- AR M3rOTOBJCHHA HOMXe-
KY, YMEHbIUHB NHAMeTp MPOBOJIOKH BUANOrO KOHU3 CTPe.1KH
0 HYXXHOTO 3HAaYeHHS.

PH H3rOTOBJIEHHH HOXKEBHAHOrO KOHLA He06X0AHMO CJe-
AuTb, YTOGH OH MEpPeXOfHN B CTepXeHb NJuaBHo. B nporus-
HOM CJlyyae HOX Oy/leT OT/NaMbBaTbCA JHaxe MNpPH Masbix
neperpy3skax. Bepxuee pe6po Hoxa nocJie H3roToBJeIHs OK-
PalIHBAIOT B TOT Xe UBET, B KaKoit 6bi1a OKpalleHa cTapas
cTpenka.

KonbesnaHble CTPeaKH H3 1IOPAIOMHHHA 1€ PEMOHTHPY-
10T, @ 3aMEeHAIOT HOBBIMH.

§ 18. PEMOHT KOPNYCOB

PeMOHTHBIe OnepalH Mo BOCCTAaHOBJIEHHIO KOPNYCOB CBO-
ASTCA B OCHOBHOM K YCTPaHEIIHIO KOPPO3Iii Y METaNIHYECKHX
KOPNYCOB, JIHKBHAAUHH LAPaNiH, OTBEPCTHH, HEHaleXHbX
YNJOTHeHHIl, WnaTJaeBke H okpacke. IIpn kanuTanbHOM pe-
MOHTE HCMPABJAIOT NMNOJOMKH KOpNycoB, 3aleJbiBalOT Tpe-
UIHHBI, CKOJIbl, H3JIOMbl B HHX. OCKOJIKH KOpryca NpHKJeHBa-
10T K MeTaJlIHYecKoil 3an.1aTe, KOTOPYIO CTaBAT Ha 3aKJjen-
Ky 11a BHYTPeHHei NOBEpPXHOCTH KOPNyca; TPeWHHB H CKOJb
3aKJIeHBAIOT CTHPOMJIACTOM HJH CTipPaKpuJaoM. MoryT GbiTh
TaK»e C YCNexXoM 1ICNoJb30BaHbl MaTepHaJibl, NPpHMElIAEMble
B MCAIILIE: HOPAKPHJ, NPOTAKPH.1, 3PAKPHJI.

Tlpu rzoccTanoraCHHI KOPNYCOB YaCTO BHI3LIBAIOT 3aTPY A~
nenns Takie onepauii, Kak HX 3a/MBKa, CK.J1efKa Il MOKPH-
tHe. K HX BLINOJIHeHHIO NpHBJEKAIOT HanGosiee KBaaHHUH-
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posaniibiit nepcona. [1POYHOCTh COEAHHEHHS OTAEJbHbIX
yacTeit Kopnyca o6ecrneuiaeTcsi KayecTBOM CBA3YIOLLEero
MaTcpliaia: runca, a1e6acTpa, UeMeHTa, CMOJBI, 3aMa3kH i
KJes.

U3 pcex BuaoB 3aMa3KH i1anGoee lioAXOAAlLel NPH3NaNa
yHHBepcaabHas, colepxawas 68% cBuHUOBBIX Geam.1, no
13% cxununapa u csuHuOBOro cypuka, 6% apesecHoit 30-
Jibl. B 3TOT cocTaB n06aBasioT 0.1y A0 TpeGyeMoit rycro-
Thi. MOXIIO TaKXe MPHMENATb KHCJOTO-Le/IoYeyNOopHYIO 3a-
Ma3Ky, MNpeICTaBJAWYI co60it cMech 40% acGecToBoi
Myku, 40% xuakoro crekna u 20% cepHokHcaoro 6a-

CocTaB KJeeB TakKXe BecbMa pasuooﬁpaaeu TaK K.eH
B®-2 wom Bd-4 naer BHICOKYIO NPOYHOCTb COEMHMIEHHH H
npeAOXpailseT CcK TH OT KOpp , GeH-
3HNa, BOAbL, Macaa. MOI‘yT GHTb HCMOJIb30BAHbl TaKXe Q)E-
HOJIBHDIH, 6aKeHTOBbIH, KapsaMHﬂHNH Ka3eHHOBBIH H Kap-
GONABIBIA KAEH.

Hnoraa npu peMoiiTe KOpNycOB NPHXOAMTCA CK/EHBATH
JAOCTAaTOYHO TOHKHE NJIAaCTMACCOBbIE MJACTHHbLI BCTHIK. l'lpuq.
HOCTb TaKOTO CoeflHiieHHs HeBennka. [lna ee yBequueHus ae-
Tamm uenecooﬁpaaﬂo He TOJILKO CKJIEHTb BCTBIK, HO H 1a HX
DﬁpaTHle CTOPOHY HAKJEHTb TaKYIO Xe M.1aCTMaccoByio nJjaa-
CTHHY. N

B cayuasx, Korfia B NJacTMaccoBbiX KOPNycax OKa3biBa-
ercs COPBB][HO“ pesbﬁa B MeCTax KpenjeHus neTaJjei, cae-
AyeT Hape3aTb 10BYI0 pe3b6y Gauxaiimero 6oJbuwero no
CTallAapTy CeyeHHs.

Tocae peMolNTa nnacTMaccoBbie KOpnyca OYHILAT Me-
TaJJHUECKHMH LWETKAMH OT PIKABYMHLI H TPA3M, LINAKJIIOOT
il OKpalHBAIOT. ﬂ.’lﬂ WINaKJeBKH NMPHMEHAIT crneuHabHbli
coctas ALL-30 (huTpownakneska). [Npomnakaesanityio ne-
Taal cywar B TeyeHne 2—3 u npu 120—130° C. Buicywen-
1yI0 MOBEPXHOCTb 06pabaThbiBAIOT HaXAauHOil Gymaroi. B
TaKOM BH/€ KOpMYyC CYHTAETCA FOTOBbIM K OKpacke. Oxpacky
npn6opos NpoH3BOAAT JH6O KHCTOUKOM, W60 NMyabBepH3a-
TOpPOM. HOas OKPacKH NMPHMENAIOT MACJAAHYI0 3MaJib MapkH
2085, HHTPONAaK MaH HHTpOSManb Mapok LM-955 wam
MB-G. Tpn nosb30BaHHH KHCTOYKOH NOBEPXHOCTb Kopnyca
noayuactca 6.necTallel, a NPpH OKpacKe ¢ NMOMOLLbLIO MyAabBe-
pl13aTopa — MaToBOM.

Ha nokasanus npu6opa HHOrla MOTYT BJAHATH 3JIEKTPH-
‘IeCKHe 3apsillbl, CKOMHBLUHECA 1la NMOBEPXHOCTH Kopnyca H
co3jalolHe HAa JleTasAX, PAacrooKeHHHX BHYTPH nph6opa,
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3apanb HPOTHBOHDJID)KHOI'D 3HaKa. ﬂv’lﬁ 3aWHTLL  OT HHX
KOpnyC C BHYTPEHHeH CTOPOHB pEKOMEHAYyeTCA OK.1eHTb
cTa.b1ioi $o.1broi.

§ 19. CKJIEMBAHHE NETAJIER

[MyTeM CKNeHBAHHA MOXHO COENHHATb KaK MeTa.uilue-
CKile, TaK H HEMeTaJJIHYeCKHe [leTanH B KaKHX YTOMHO cove-
Tanusax. [Ipn atom MaTepuan neraneii H Tpe6oBaHus, KOTO-
phie MPeBABAAIOTCA K HX COeLHHEHHIO, ONpelesioT BHGOp
Knes. Tak, ANs CKJIeHBaHHA 1eTaseil H3 OPraHHYecKoro cre-
KJia Ha (EeHOJIbHOM OCHOBEe NMPHMENAIOT AHXJOPITaH WIH YK-
CYCHYIO KHCJOTY, a A.18 OCTa/bHBIX JeTajeil — JlakH Ha Ga-
KeMTOBOH H Ka3euioBOi ocHoBe. [lifi CKJIEHBAHHA ONTH-
UECKHX eTaJeil ynoTpe6asioT 6a/jb3aM, H3rOTOBJEHHbI H3
CMOJIbI CHGHPCKOH MHXTH, NOJHBHHH.IXJOPHAHBE AeTaNH CO-
@NIMHSAIOT MeXAy coGOl MAH C METaJJHYECKHMH JeTalfAMH
NOJHBIHHAXAOPHAHBLIM KaeeM. OJHaKO BO BCeX MepeunclieH-
HBIX CJIy4asix MOTyT ObITb C yCNexoM MpPHMEHeHH KJeH
B®-2 uan Bd-4, BhNOJHEHHBlE Ha OCHOBE 3MOKCHAHBIX
cMOA. DTHMH KNeAMH CK.1EeHBAIOT AeTaJH B CTPOrOil moc.ie-
Nl0BaTe/bHOCTH.

CHauasla HX TIMATe/bHO OYHWLAIOT HAXA4HOMH WIKYPKO#H
OT MbiJH, TPA3H, PA3THYHBIX MPHMECei, OT OKHCJOB H XKHPa,
NpPOMBIBAIOT B PaCTBOPHTEJE H XOPOLIO BHICYWIHBAIOT. 3aTeM
Ha CKJeHBaeMbie MOBEPXHOCTH HAHOCAT TOHKHI CJIOH Kies
W JIeTajn BbiAEpsIKHBAIT 10 «oTAHNax». [Tocne 3toro ux mo-
MeWaioT Ha 15 MHH B TepMOCTaT, Ile OHH HarpeBaloTca A0
55—60° C, BLIHHMAIOT OTTYAa H OX/aXAAIT A0 KOMHATIION
TeMnepaTyphl. BrcylenHbie AeTanH onATh NOKPHBAIOT C.10-
€M KJiedl, BHCYIUHBAIOT [0 «OT/IHNA» H 32XHMAIOT B ClelH-
aNbHOM TIPHC! NeHHH, KOTOpoe T NOCTOSH-
HOe JaBJICHHE MO Beeii CKJeHBaeMoii nosepxHocTH. [eTann
BMeCTe C 3THM NPHCNOCOG/eHHeM NOTpPYXaioT B TepPMOCTAT
H BLILEPXHBAIOT B HeM B Tevewne 1,5—2 u npH Temnepa-
Type, nocTeneHHo nosbiwaioweiica ot 90 no 140° C. Harpe-
Thie JeTanH BHIHHMAIOT H3 TEPMOCTaTa, OXJIaXJaloT Ha OT-
KDBITOM BO3/lyXe H NOCJe OCTHIBAIIHA CHHMAIOT C 3aXIIMIIOrO
npHcnoco6aeHus.

Mpenmywectsom knees BO sasnserca BHCOKaa npou-
110CTb COefMHeHHs Ha pa3pbiB (nopsaka 200—600 kH/m?),
KOTOpafl ¢ cfl B OYeHb 1 T p
TYp: —GO—+120°C HelOCTATKOM e STHX K.leeB SBJA-
eTcAi HeOGXOAHMOCTh JJIHTE/ILHOTO HaXOMJIEHHSi CKJeHBae-
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MbIX [cTa.qeil B 3aXXHMHOM NPHCNOCOG.1eHHH, TaK KaK B Npo-
THBIOM c/lyyae O6beM Kijesl MPH ero 3aTBepAeBAaHHH yMeHb-
waercs.

Hymna B TakoM ﬂp"CﬂOCDs}IEHMH OTnafaeTr MpH HCMOJb-
30BaHHH APYroro KJes, BbMOJIHEHHOrO TOXe Ha SHOKCHHHOﬁ
OCHOBE H COCTaBJIEHHOTO H3 SMOKCHAHOH CMOJIB H MajieHHO-
BOTO alTHAPHAA, B3ATHX B oTHoweHuH 10:3, KOoTOpHie nua-
BAT B Pa3HbIX COCyAax NMPH OJAHOH H TOH XKe TemnepaTtype
(60°C), cauBaloT BMecTe H Xopowo nepeMelwiBaioT. [lpu-
roTonnennbi K.neit 10JxKell 6HTb HCMOJML3OBaIN lie MO3aiee
ueM B Teueilile uaca. CkJeeHHble JAeTaJ cywart B npoaoJ-
xenne 6 u npn 100—110°C. CrenyeT NOMHHTBb, YTO 3TOT
KJeit 06/1afaeT OTPaBASAIOWHM AeACTBIIEM, NIO3TOMY NPHro-
TOBJIATH €ro Il CYWITb MNOKPbITHe HM AeTaJH HYXHO B BbI-
TAXHOM l.I.lKany H CJIeIHTD 33 TeM, 4TO6bl OH He nMomajnaJj Ha
KOXY PYK.

TIpH cK.1enBanuK pe3nibl ¢ APYrHMH MaTepHanaMH LWHPO-
KO MPHMENAIOT pe3niopbiit kaeir Ne 88, He pacTBOpAIOLLHiI-
«a B Boae. CKaeHBaeMble IMOBEPXHOCTH 3aYHIAIOT H 2 pasa
NPOMBIBAIOT GeH3HHOM, MocJe yero cymar 3—5 MHH. 3a-
TeM 3TH eTajH NOKPHLIBAIOT TOHKHM CJIOEM KJes H OonaTh
npocywHBaloT 3—4 MilH, HAHOCAT Ha HHX BTOPOIt CJIOH KJies,
TNPOCYLIHBAIOT CKJeelllibieé NMOBEePXHOCTH A0 «OTJHMa», Kpen-
KO 33XHMAIOT B 3aXKHMIIOM l'lpHCl'lOCDGIlelIHH H BblAepXKHBA-
10T B TaKOM COCTOfIHHH B Te4YeHHe CYTOK NMpH KOMHaTHO#
Temnepatype.

-§ 20. YCTAHOBKA CTEKOJ

Pa36HTHC HJIH TpecilyBlIHe CTeKJa YAa/fioT H 3aMeHs-
10T HOBBIMIL. [I15l ya/leHHs CTeK/1a KOpNyC NOMealoT B Tep-
moctat na 10—20 mui u nporpenaiot Tam npu 100—130° C.
Moc.1c 3TOro 3aMaska, CKpeM.isiowas CTeKJO0, CTallOBHTCA
MATKO# H .1crko cunutaetcsi. Ecain He okaxeTcs TepMocTarta,
TO MPOrpeTh CTCK.10 MOXHO HArpeThIM Nas/bHHKOM, NpoBeas
ero no WIBY 3aMa3KH, 1e 3aaepas Kopnyca. ITocne atoro 3a-
Ma3Ky I1yXI0 GLICTPO CUHCTHTL OTBEPTKOMH H BbLIIYThH CTCK-
n0. OcTapuwiecst 1e60.1b1e KYCOYKH CTeKaa MO0 BHONTD
4acoBLIM MO.TOTOMKOM H OTBEPTKOH CHATL OCTATOK 3aMa3-
Ki. 3aTeM GOPTHK AJ1si CTEK.Na C.1e/yeT NpOTepeTh GeH3IIoN.

[ns 13roTOBJEHHs 110BOrO CTEKJA HICNO.1:3YI0T TOALKO
CTeKJANIBE JIHCTE NepBoro copra. Yrto6ul npuaath uM
6J1eCK, HX TMPOTHPAIOT TPAMOUKOH 11 MesaoM. Crekasmunii
JHCT KA3NYT Ha POBIYIO MOBEPXHOCTb H a/IMa30M Bhpe3a-
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10T 3arOTOBKY HYXHO# KOHdHrypaunn. [l cTekos coxHOM!
¢opmb npumensioT wa6naoubl. Ilocse Bbpeskn 3aroToBKH
Ha KPOMKaX CTeKJa efaloTc $acku ¢ MOMOMUbIo HaxAay-
10r0 Kpyra. 3aTeMm CTeKJo cjellyeT NMPOKHNATHTb B MacJe
HJH BOJE AN TOrO, 4TOGH CHATL MeXaHHYeCKHe Hampsike-
Hua. Ecan 3TOro He cienath, TO CTEK.10 MOXET TPEeCHYTb.

OcThiBlIee NOC/Ae KHMAYEHHA CTEKJO YCTaHaBJHBAIOT Ha
MecTo. 3aMa3Ky NPOTATHBAIOT Yepe3 TOHKHe GHALEpH H BHI-
TATHBAIOT e B TOHKHH WHYp & 2 MM. DTOT WIHYP YKJaAb-
BAIOT Ha CTEKJIO MO BCeil ero KPOMKe, HarpesaioT B TepMo-
cTaTe WAH MOA HHPaKpacHOH JaMnoi 10 Tex mop, noka
3aMa3Ka He CTaHeT MATKOM, MJIOTHO MPHKHMAIOT CTEKJO K
Kpasm oTeepcTha B kopmyce. Iloce 3toro Kopmyc oxJax-
N30T 10 KOMHAaTHOIi TeMnepaTyphl, HaHOCAT NOBEPX 3aMa3-
KH CJIOi 3MOKCHAHOrO KJCA H CyWaT B TeueHHe CyTOK. 3a-
TeM CYHIMAIOT OCTaTKH 3aMa3KH H MPOTHPAIOT KOPNyC Ha-
YHCTO CYXOii TPANOYKOM.

B HEKOTOpLIX 3J1eKTp TeNbHBIX pax Koppek-
TOp pacnoJiaraeTcs Ha crexae. [ln ero yc-ranonxu npHxo-
ZIHTCSA CBEP.THTH OTBEPCTHE B MOBEPXIIOCTH CTEKAA. ITO MOXK-
HO Jle1aTh C NMOMOWbLIO MeAHOH TPY6OuKH, HMeloW el Ha KOH-
e Haceuky. BHyTpb Tpy6oukH HachinaioT KapGOpYHAOBLI
NOPOLIOK, CMOYEHHHi Ba3eJHHOM HJH BOMOA. TpyGouky
BCTaBJAIT B NaTPOH OGLIYHOrO CBEPJHJIBHOTO cTaHka. s
OTBEpCTHA AHaMeTpoM 1—3 MM BMecTO TPYGOuKH crepyeT
NPHMEHATL a/Ma3Hbie CBepa.

§ 21. PEMOHT KATYILEK, IIYHTOB H 1OBABOYHbIX
CONPOTHBJIEHHRA

OGpbiBb BHTKOB B KaTylIKax NpHGOpOB, WYHTOB H 106a-
BOUHBIX COMPOTHBJIEHHIT H KOPOTKHE 3aMbIKaHHs MEX 1y BHT-
KaMH — caMble PacnpoCTpPaHeHHble MPHYMHBI BLIXOAA 3.eK-
TPOH3MepHTE/IbHBIX NPHGOPOB H3 CTPOS.

PeMOHT 3THX AeTasieil NPOM3BOJHTCA ONHHAKOBO.

Tpu HaMOTKe HOBOM KAaTYWKH AOJMKHB GHTb COXPaHEHb!
NpexHHe ee MapaMeTphi: CONPOTHBJEHHE, HHIYKTHBHOCTD,
UHCJO C/I0€B, YHCJO BHTKOB B CJIO€, XKecTKocTb H Ap. Ho Ha
NpakTHKe 06bLIYHO GbIBAET TPYNHO MOJYYHTB 1OC/AE HAMOTKH
a6COMIOTHO TOYHBIE 3HAYEHHA BCeX ITHX MapaMeTpoB, NO3TO-
My, KaK NpaBHJIO, 3aJalOTCA KAKHM-HHOYNb ONHHM, OCHOB-
HLIM NapaMeTpoM, Ompe. Ha. a
ocTadblibie MOryT HMET, npHEAHKEHHOE 3Hauenie Mo cpaB-
HCNIIO CO CTApOi KaTYIIKOH.
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Tpu peMOHTEe 3J1EKTPOH3IMEPHTEbHbIX NPHGOPOB MPHXC-
AHTCA 3aMCHATL KaK MPOBOAIINKOBBE MaTepHaJsl (06MOTOM-
Hble MPOBOJa), TaK H H30JALHOHHBE (KapKachl, MEXAyBIT-
KOBYIO 11 MCXKC.10€BYI0 N301ALII0 H T. 1.).

OGMOTKH 3JIeKTPON3MCPIITEIbHHX NMPHOOPOB uyallle BCe-
TO AenaloT MeMNBLIMH — H3  MSATKOH  (OTOXKenHo#) nin
TBepAOA (HEOTONIKEHHOM) MeaH, pexce — aNOMHHHeBLIMH,
a KaTYIWKH WYHTOB, 106aBOYHLIX CONPOTHBJEHHH H peocTa-
TOB BLINONAIOT H3 CN.1ABOB C BLICOKHM COMPOTHB.1EHHEM,
O6LIUHO H3 MaHTaHHHA.

Ona u301sUNH HAaMOTOUHBX H3LeJHA NMPHMEHAIOT B OC-
HOBHOM .1aKOTKaHH, NpeicTaBisioluiHe co6oit X.lonuatoby-
Maxbie TKaHH, NPOMHTAliHble H3OJALHOHHBIMH JaKaMIl HAall
KoMnayHaaMH. JIaKOTKaHH Pa3pe3aloT Ha y3KHe JeHTH .ii-
60 BUOJbL BOJIOKOH, AH60 no auaroHanu. Ilocnemuuit THR
JIEHT, KaK 60.1ee THOKHI H 31aCTHYHbIA, HCMOJL3YIOT AAA
H30JIAALHK JeTasedl, HMEIOUHX HENpaBHALHYIO (GOpMY H.H
HEPOBHYIO NMOBEPXHOCTb. JIEHTH MEPBOro THNA MPHMEHAIOT
B KayecTBe MeXyBHTKOBOA H3O0MALLHH.

Ilns BcnoMoraTesnbHbIX paGoT pexouennylo'rcn xJionya-
To6yMaxcHule HHTKH Ne 10, 20, 30,

MouTaxHble NpoBOAa H KOMLUBI oﬁmomquux npoBo10B
H30IHDYIOT JIHHOKCHHOBBIMH  Tpy6KaMH. JIMHOKCHHOBLIE
TPYGKH H3rOTOBJAIOTCA H3 XJIONYaTOGYMaXKHOH TKaHH (B He-
KOTOPBIX CJIy4asiX — H3 LIE/KOBOM TKaHH, NMPOMHTaHHOM 3.a-
CTHUHBIM JaKoM). Onn HeBOCNPHHMUYHBH K JeACTBHIO GeH-
31IHA, MIIHepaaLHBIX Mace, BJIari.

Cnoco6 peMOHTa OGMOTKH 3aBHCHT OT TOr0, KaKO/ HMeH-
HO BIJL MOBpeX/CHHA B Hell 06HapyxeH. OTnass KOHUb 06-
MOTKH Il I3MEpHB ee COMPOTHBJENHE, MOMKHO 3adHKCHPO-
BaTh Hajuyie B Hefl 06pLIBA 1.1 MEXKAYBHTKOBOTO 3aMbiKa-
HHA.

Ipn 06pbiBe 06MOTKA 3aMeHAETCA HOBOH, BHIMO.THEHHOIl
NpoOBOJIOM TOH K€ MapKH H cedeHHs. ITO fenaeTcs ¢ NoMo-
LLIO YaCOBOTrO TOKapHoro cTaHka / (puc. 35), onmucanHoro B
§ 6. CTaHOK NMPHBOJHMTCA BO BpallleHHe OT 3JeKTPOABHraTe-
as 2. Katywka 4, ¢ KOTOpoii cMaTHBaeTCA NPOBOJ, YKpens-
eTcs B MOACTaBKe 3 MeXAY ABYMS HEMOABHXHBIMH KOHyca-
MH. Yro6ul KaTywka cBOGOAHO Bpallanach, B KOHycax 3a-
KpenJieHbl WapHKONOAWHNHUKH, [Ipyras KaTywka 7, Ha KoTo-
PYIO HaMaTLIBAaeTCA MPOBOJ, PacnosaraeTcsi Ha Ba.ly CTaH-
Ka /. TIpoBoa oT KaTyuKH 4 K KaTyllKe 7 nponycKaercs ue-
pe3 CHCTEMY POJIHKOB 5, C KOTOPHIMH COENHHEHL CUeTUiK
060poTOB 6 11 NpHCNOCO6GACHHE A7 OTCYETa AJHHbI NPOBOAA.
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MoxHo HCnoJIb30BaTh H pYuHOH cTaHoK (puc. 36), nph-
BOAHMMBIIt B NeficTBHe pykoaTkol /. Ha oaHoM Baay pasme-
eHbl: HaMaTbiBaeMas KaTylKa 3, 3aKpenJieHHas B CreuH-
anbHOM MPHCNOCO6.1eHiH 2, H CYeTUHK 060poToB 4. KaTym-
Ka, C KOTOPOIi IPOBOJ CMaThiBA€TCH, YCTaHABJIHBAETCA TOYHO
TaK e, KaK H B Npe/ibiaylueM cayyae.

TlpH KOPOTKOM 3aMbiKaHHH KaTylIKa pa3MaThiBaeTcs 10
Tex Nop, NOKa He OGHaXHTCA NOBPeXAeHHbIit yuacTok. He-
HCMPABHOCTb JIHKBHIHPYIOT, 3aH30JIHPOBAB 3TOT Y4aCTOK,
noc.1e Yero NpOBOA BHOBL HAMATHIBAIOT Ha MPEXHHI Kapkac.

Bo Bcex cayyasx AAf HaMOTKH HCMOJb3YIOT HaMOTOY-
nble cTaHkil. B npouecce HaMOTKH KaXblit €0/ NPONHTHIBA-
10T GAKEJTHTOBBIM JIaKOM HJIH AHMETHJIaLeTHJICHOBBIM J1aKOM.

Bake.inTtoBbiit 1ak — 3TO pacTBOp 6aKeJHTOBOH CMOJIbI
B cnupre. IIpouenTHoe conepaHHe CMOJIH B 3TOM pacTBOpe
3aBHCHT OT AHaMeTpa MpoBoaa: Aas nposoaos & 0,02—0,08
MM OHO HC 10.1KHO npeBbiwate 6%, aas & 0,08—0,15 MM —
15%, ans & 0,16—0,25 MM — 25%. BakeautoBuii 1ak Ha-
rpenaloT B cnellHabHLIX KaMepax-Gakeanaatopax ao 150—
170°C npn nasnennn, B 2—3 pa3a npeBbIIAlOIEM aTMOC-
tepHoe. [TpH 3THX YCAOBHAX OH CTAHOBHTCA HEPAaCTBOPHMBIM,
BAAroCTONKHM H MPOYHLIM.

JluMeTHNaUETHICHOBBI J1aK NPHOGPETaeT 3TH CBOHCTBA
npH TeMnepaTtypax, ropa3no 6oJjee HH3KHX—Bcero 18—20°.

HaMmoTaHHylo KaTyllKy cywaT B TepMocTaTe B TeueHHe
npumepro 80 mui npu 60—80°C, a 3aTeM oxsaxaalOT 10
40—50° C 1 norpy»aioT B J1aK, BbilepXHBas TaM ee 10 Tex
nop, NoKa He NPeKPaTHTCA BbilcAEHHe MY3bPbKOB BO3AYXa
Ha TNOBEPXHOCTH J1aKa. 3aTeM KaTyWKy BBLIHHMAIOT, HalOT
CTeybC Hee M3MHUIKY Jaka (OGLIYHO HA 3TO YXOMWT NPHGJH-
3uTeaAbHO 15—20 MHH), HanJbIBb J1aKa CHHMAIOT KHCTOYKOIL.
Mocsie 3TOro KaTyWIKYy OCTABJSIOT COXHYTb B NOMEIEHHH
NpH KOMHaTHOM TeMnepaType Ha 5—6 4, a 3aTeM OKOH4a-
TeJbHO MPOCYWIHBAIOT B TepMocTaTe nph 130—140°C B Te-
yenHe 8 u.

§ 22. YCTPAHEHHE HEHCNPABHOCTER NEPEKJIIOYATEJIER
NMPEAENOB H3MEPEHHSA

MMepexioyaTenn npene.10B H3MepeHHi MHOronpesesb-
HBIX 3JIEKTP PHTEIbHBIX NP MOFYT OKa3aTbcst
3arpA3HEHHbIMII, OKHC/JEHHBIMH, Ha HHX MOXET MOABHTHCS
Harap. OTo BHI3LIBAET 3HAYHTEJbHOE yBeNHYEHHe Mepexol-
10rO CONPOTHBJICHHA KOHTAKTOB NepeK.ioyaTens, H3IMeHeHHe
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XapaKTepHCTHK MPHGOPA M, KaK C.1GACTBHC 3TOro, Morpeiw-
HOCTb H3MEpEeHHS.

Insi CHATHA TPA3H H HAarapa KOHTAKTH MNepekJiovarens
NpOMbIBAIOT GEH3HHOM, a 3aTeM MNpOTHPalT ¢.aneneBoi
HJIH 3aMILeBOi TpHﬂD‘lKOI’l. anMeHRTb AJIA 3THX ueneil Ba-
Ty HEe pPEKOMeHAYyeTCs,, TaK KaK OHa OCTaBJifieT BOPCHHKH Ha
TNOBEPXHOCTAX KOHTAKTOB.

CJ0it OKHCH HHOT/1a JIETKO YAaJsieTcsl nocje MIOroKpat-
HOTO MPOKPYYHBaHHs nepekaiovatens. Ecan xe B peayan-
TaTe 3Toi ONepaUHH NOGHTbCA e H He yAaeTcs, TO C.10/ OKH-
CH MOXHO CHATb MEJKOH HaXAauHOH WKYPKOH, He OCTaB.ns-
ouel Ha NOBEPXHOCTH KOHTAKTOB PHCOK H LapamnHH. TMocae
3TOro cjejyeT NPOMbITh KOHTAKTHI, TIMATEJLHO OUHCTHTH M
CHOBa NpPOMBITH p TH HX Cnabuiit
HaXHM LIETOK nepexkjaioyarteas 'raxme NMPHBOAHT K yneml-
YEHHIO MEPEeXOJHOro CONpOTHB.EHHA. [INA YCTPaHeHHA 3TOi
HEHCNPAaBHOCTH CJeAyeT HeMHOro NOATAHYTb peryJnpoBoU-
Hbie BHHTHI LeTKOAepxaTessd, YTO6bl € MOMOLLLIO LIETOK
YMEHBIUHTD NepexofHoe CONpOTHBJIEHHE.

§ 23. PEMOHT ETAJIEA ONTHYECKORA CHCTEMbI

OnTHyecKas cucTeMa 3JIEKTPOH3IMEPHTECJIbHBIX ﬂpllﬁOPOB
(l‘alleaHOMeTpDB, 3JIEKTPOCTATHYECKHX BOJbLTMETPOB, OC-
unanorpadgoB H T. A.) BKJIOYaeT B ce6A JHH3Y-KOHAEHCOp,
nuacpparMy H OGEEKTHB, CKBO3b KOTOpbHIE OT HCTOYHIHKA CBe-
Ta Jlyy nonajnaeT Ha NOJABHXHOE H HEMOABHMHOE 3epKana.
CnomaBuuHecss HJH TPecHyBLUHE A€eTaJH ONTH!UeCKOro ycrT-
poficTBa noanexat 3aMeHe. [lA 3TOM UenH peMOHTHOE npel-
TNpHATHE NOJKHO HMeTb B CBOEM pacnopsidKeHHH KOMN.TeKT
3anacHbIX ONTHYECKHX JeTaJjell K KaX1A0My TakoMy NpHGopy
M B MepBYIO Ouepelib HAGOP 3epKaJj, YKPEMACHHBIX 1A pa-
CTAXKAX.

CrneundHnyeckoit H B TO Xe BpeMA HaHGojee TPYdHOI H
OTBETCTBEHHO OnepauHeli NMPH PEMOHTE ONTHYECKHX NeTa-
JIeit 3J1eKTp PHTEJbHBIX pOB sfBJAAETCA  Kpem.ne-
HHe 3epKana Ha pacTmxke nan noasece. Haknensas sepka-
710, HeO6X0 AHMO C/IEINTD 32 TeM, UTOGH ero NIoCKOCTh 6bia
napaJnneJsibHa I.LIHPOKOﬁ CTOpOHE paMKH. OTKJIOHeHHE OT
3TOro MoJioXeHHss Bcero Ha 5—10° C MoxeT MpHBECTH K Cy-
L1'1eCTBEHHO# HeCHMMETPDHH IUKaJbl, KOrja mnpH mnepemeHe
NONAPHOCTH NOCTOAHHOTO TOKA MPH OLHOM H TOH Xe ero Be-
JIHYHHE OTKJIOHEHHe CBeTOBOro Jiyya Ha likaje ﬁyne'r pa3-
JIHYHBIM.
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§ 24. PEMOHT CYETHBIX MEXAHH3MOB

PeMOHT CHUCTHBIX MeXaHH3MOB, KOTOpbIe ABJAIOTCA OAHOI
M3 OCHOBIBIX 'acTell CYETYHIKOB IJIEKTPHYECKOH IHEPruH me-
PEMCIIHOTO TOKA, CBOAHTCA K TLLATENLHOM NPOMBIBKE H YHCT-
Ke OTAC/bHBIX AeTajedl. [1.1 NPHrOTOBJIEHHS NPOMBIBOYHOI
Kuakoctin 270 © wase.1eBOi KHCJIOTH pacTBopalT B 10 A
BOABL, BBIJIHBAIOT Tyaa 0,4 21 XIAKOrO Tya.IeTHOTO Mblna, 10-
6aBAAIOT MaJbIMII 103aMH coay B KoamnyectBe 300 r, pa3me-
WIMBAIOT MOJYYEHHBIH COCTAaB H CHMMAlOT Hakunb. [locse
3TOro B PacTBOp BJHBAIOT | J feHaTypata H OXJaX1alT
3Ty CMecb /10 KOMHATHOIt TeMnepaTyphl. B oxnaxaenuuit pa-
cTBOp A06aB.1m0T ewe 400 r KHAKOrO MblJ1a, 5.1 aMMHaKa,
17,5 a1 BOABI, B NOCJCAHHI Pa3 ero NnepeMelnBaloT U GHb-
TPYIOT uepe3 Map.iio.

CueTHBI/t MeXaHH3M KGO MPOMBIBAIOT B 3TOM PacTBope
W B y/ILTPa3BYKOBOI YCTaHOBKE, THG0 NPOKPYYHBAIOT yepe3
FHOKHIl BAJHK, OJHH KOHell KOTOPOro COeHHSIOT C KaKHM-HH-
Gy b BPALIAKOLUIHMCS MEXaHH3MOM, a APYTofi Yepe3 pe3nHo-
DBbiii WKHB — C LIECTCPHAMH CYETHOTO MexaHH3Ma. JTa one-
palHa I0/KHa NpofoaxkaTthes He MeHee 1 muu. IMocse 3to-
rO BCe NeTa. 1 CYETHOrO MeXaHH3Ma NPOMLIBAIOT B ropauci
BOJE M CYWIAT B TepMOCTaTe (BpeMs NPOMBIBKH — 2 MHH).

P piKa CUETHBIX AHTCA  TOJILKO
npH NOAOMKaX 3y6UOB WIeCTepeH HH npyrux MeXaHHYeCKHX
HeHcnpaBHoCTAX. CHHMaeMble 1eTaJH OYHILAIOT NPH NOMOULH
KHCTOUEK, C/OMallibie lIeCTepHH 3aMeHAIOT HOBBIMH. Bce
1eo6X0HMBIe Naphi WeCTepeH PeMOHTHOE MpeanpHATHE 10.-
JHO MOJYYHTL OT 3aBO/A-H3TOTOBHTE/IS B KayecTBe 3anac-
HBIX YacTeM.

§ 25. PEMOHT YACOBBIX MEXAHH3MOB

Yacosble MexaHH3MBl AB.AIOTCA COCTABHON 4acTbio ca-
MOMHUIYWHX NPHG0PoB. OT HCMPABHOCTH HAaCOBHIX Mexa-
HI3MOB 3aBHCHT HOPMaJLias pa6ota npu6opoB. OCHOBHLIM
$akTopoM, HapywaownM HOpMaabHYi0 paboTy uacoBoro
MeXaHH3Ma, AiBJAETCA TpeHHe. [Inf yMeHbIIEHHA TPeHHA ya-
cOBble MeXaHI3Mbl NPH PeMOHTE NPHGOPOB CJienyeT TLATelb-
1O MPOMBIBATL H OYHILATD.

Hetaan uaconoro Mexain3ma nocse OYHCTKH Toi e
NPOMBIBOYHOM MKIAKOCTDIO, UTO Il CYETHble MEXaHH3MH, a
Takxke GensnioM B-70 onyckaior B macio MBII-12. Ha-
JIMIIKH Macja C MOBEPXHOCTH YacOBOTrO MEXaHH3Ma CHHMa-
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10T, 1A 4ero NPOTHPAIOT ero ManHupocHoit 6ymaroi, ocTarus
Ha CMa3alNbiX MOBEPXHOCTAX JHIUL TONYAMWIYI0 I.IeNKy
macna. O6paGoTaHHbiil TakHM 06pa3oM MexallH3M ycTanas-
JINBAIOT B NpHGOP.

Pa36opKa 4acoBbIX MeXaHH3MOB, KaK H CUETHbIX, MpoO-
H3BOMHMTCA TOJBKO B CJyyae MOJIOMKH KaKoi-HHGyab ero
neranu. Kaxayio neranb pa3o6paHHOr0 MexaHH3Ma npo-
MBIBAIOT GeH3HHOM H cMa3biBaloT MacaomM MBII-12. Heuc-
npaBHbie 1eTa/H 3aMeHsIoT HoBbIMH. LllecTepru yacoporo Me-
XaHH3Ma MOMHO B YCJIOBHIX MaCTePCKOH H3rOTOBHTb Ha Ya-
coBOM dpesepHOM CTallKe.

§ 26. H3rOTOBJIEHHE WKAJ

ﬂpouecc PeMOHTa 1UKan JIeJHTCA Ha ABa 3Tana: noaro-
TOBKY LUKAJIbl H 112lleCEHHE Ha llee 3HAKOB. MoaroToBka wWwKa-
JIbl COCTOHT H3 HECKOJIbKHX onepauuﬁ.

Moarotoska WwKaau

CTapylo WKaJay CIIHMAIOT ¢ NOALIKAJNbIIHKA. ﬂpouenelme
3TOi ONepauMH 3aBHCHT OT KJes, KakuM 6hiJa npHKpensena
CcTapas wkKana. Mapxy KJ1es MOXHO OnpelesHTb MO BHeL-
HeMy BHAY CTapoil WwkaJbl. Tak, ecim OHa Gblaa MpHKJIeeHa
Ka3eHHOBbIM KJieeM, TO Ha Heilt JAOJKHBI 6bITL 3aMeTHLl He-
GonbLine B3YTHA, Y LWIKaJ, NPHKJEHHBIX KPaxMaJbHbIM KJje-
©M, OTYET/IHBO 3aMeTHH CJeJbl M.1eCeHH, 0COGeHHO 11a Top-
LOBbIX MOBEPXHOCTAX. B o6onx cJyyanx cTapbie WKaabl OT-
MauyHBaIOT B XOJIOAHOH BOJE, TaK KaK B Heil JIerko pacTBops-
0TCA It K33eMHOBNI7l, H KpilXMaJleb"’l KJICH.

Lllennaunbit KJeit XopowwO BHAEH C TOPLOB WKanb. Llka-
Jty, MPHKJEEHHYIO ITHM KJeeM, BMeCTe C MOMLIKAJbHHKOM
NporpeBaloT Ha 3JeKTPHUECKOH M.1uTKe 1o 80—100° C. [pu
1aKOH TeMmnepaType IIeAJNaK MJABHTCA H WIKajaa CBOGOAHO
OTCTaeT OT MOAWKAaJbHHKA.

IlIkana MoXKeT 6HITL NPpHKJIE€HA K NMOALIKAJbHHKY TaKXKe
HHAKHM cTekaoM. OTphiBas ee, MOXIO 3aMeTHTb Geuyio
CTEK/JAHHYIO Nblfb. TakHe wWKa/abl COCKPCGBIOTCH ¢ noa-
WKAALHHKA HOXKOM.

INocae cuaTha c'rapoii WKaJab MNOAWIKAaJNbIHK cJheayeTr
OUHCTHTb OT KJefl, @ 3aTeM Ha ero NOBEPXHOCTb HYKHO Ha-
HecTH WabepoM uapanuHbl (N0 5—7 WapanuH Ha KaXAblil
KBaJPaTHBIl CAHTHMETP MOBEPXHOCTH). ITO AesaeTcss A1A
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TOro, YTOGHI Jiyyule 3aKpenHTb B nanbueﬁmem HOBYIO WIKa-
LTy Ha.nee NOBEPXHOCTb MOALIKAJbHHKA OGEJ)KHPKBBIOT H
NpOMBIBAlOT BOAOH. [ 06e3XKHPHBAHHA MPHMEHAIOT pacT-
BOP €/IKOTO Ka/JH HJH elIKOro HaTpa B BOJe.

Buipe3as H3 GyMmarH 3aroToBKY [ HOBOM MIKaJbi, HMe-
iolyio ¢opMy NOAMIKANLHHKA H HEMHOTO GOJIbLIHE pa3Mephl,
HAHOCAT HAa Hee H Ha NOALIKAJbHHK c/Iof KJes.

an HCMOJIb30BAHHH Ka3€HHOBOrO HJIH LIEJJAYHOro KJjes
3aroToBKY H MOAWKAJAbHHK HYXHO NMPOCYLWIHTb A0 TeX nop,
TIOKa NOBEPXHOCTb NMOALIKAJbHHKA He CTaHeT aunkoi. IMocse
3TOr0 Ha HEro HAKJEHBAIOT 3arOTOBKY, Pa3r/iaXHBaloT ee
yepe3 JIHCT Genoit GymarH H, NPOJIOXHB C 06eHX CTOPOH Ta-
Koit e 6ymaroil, nomeuaiot noa npecc Ha 3—4 u. [axe
nocJie 3TOro Ha IIKaJjae MOryT Oﬁﬂapy)KMTbCﬁ He3Ha4yHTeJb-
Hble B3NAYTHA. B 3tom CJlyyae ee Haao MpOrjafHTL ropsAyHM
yTIOrOM. i

l'lpn NPpHMEHEHHH HHTPOKJes Becb mnpouecc HaKJenKH
WIKab NPOTEKaeT TaK e, HO 3arOTOBKY HAaKJIEHBAIOT Ha
noAWKaNLHHK CPa3y, 6e3 npeBapHTebHOH NPOCYUIKH.

C.IlelelOl-Lleﬁ onepauuei ABJAAETCA ONMHJOBKA LUKAaJbI, KO-
TOPYIO NMPOH3BOAAT HANMHJIBHHKOM; €ro HyXHO AepxaTb noa
yraom npiMepHo B 60—70° k kpoMKe nofuwKaabHHKa. CHilb-
HO Ha/aB/IHBaTb HAa HANHJbLHHK He C/ellyeT, TaK KaK MpH
3TOM BMeCTe C 6yMaroﬁ MOXeT ONHJAHBATbCA H NOALIKAJAbHHK.
v 3€pKaJIbHbIX LIKaJ NpeaBapHTEJbHO Jie3BHEM 6e3onacHoi
GPHTBHI NPOPE3aIOT OTBEPCTHA HA MeCTe NPOPe3H AN 3epKa-
J1a, a 3aTeM 3TH OTBEPCTHA ONMHJHBAIOT KPYrJAbIM HaldbHAEM.
TeM e HaadHAeM NPOKANLIBAIOT OTBEPCTHA AN KPeMaeHHs
wkanbl. Mocne Toro kak Hﬂﬂq)}‘l)lb 33KJIHHHT B OTBEPCTHH,
€ro HeCKOJIbKO pa3 npoBOpPaYHBAOT AJA TOro, YTO6bI oTBep-
CTHE TOXe NPOMHJIHAOCD.

EcJH nocsie ONHIOBKH Ha WIKaJle 06HAapyXKaTcs BOPCHHKH,
TO ee caenyet o6xeub 1aja nJjaMeHeM CNHPTOBKH, 5HCTPO
nepeMellas HaKJeeHHYIO WIKany, 4yTo6bl He cxeub Gymary.

Hawuecenne Ha wKany 3HaKos

Mocne obxura Haj NJlaMeHeM LUKaJy MOXHO CYHTaTb
NOArOTOBJIEHHON K HaHECEHHIO 3HaKOB. Ecan uucao noaro-
TaBJHBAEMbIX IIKAJ HEBEJHKO, TO 3HAKH HAHOCAT BPYUHYIO,
4epHOM TYlIbIO C noMoltbio peficdenepa. [pn GoablioM ync-
Jie LIKaJa NPpHMEHAT MaLIHHHBIA CNOCO6 HX BH'{EP‘IMBBHHﬁ
(puc. 37). Ha croane 4 ycr JIHBAIOT
uIKaay, Hy/eByio OTMETKY KOTOPOH NOABOAAT nox pencq;e-
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nep 2. C nomowwio pykoaTki ! peiichencp onyckawoT na
WKany H NPOBOAAT Ha Meii MEpBYIO MO.I0CKY, AIHIY KOTO-
poit perynupyloT auckoM 3. 3aTeM MNoBOpauHBaioT cToa 4
TaK, 4To6bl MOA peficdenepoM 2 0Kaszanach KoHeullast OTMET-
Ka IIKaJB, H TOUIO TaK Xe HanocAT ee. PaccTosnite Mexay
ITHMH OTMETKaMIl NeJST ua 1yXHOe KO.1HYECTBO PpaBlbIX
HAI HepaBHBIX uacTeit. [lns 3TOM WeH HAXHMAIOT Ha phi-

Puc.37. Mawnna 199 puepUHBAINA KA.
1, 6. 9 —pyKoaTki, 2— peficheacp. I— Awck. 4 —cron. 5 — puar,
7—nyra, 8— -

yar 5 ¢ GHKcaTOpoM 8, KOTOpLIit BXOANT B OTBEPCTHA 11a AYy-
re 7. TIpn naxaTHH Ha 3TOT pbluar PYKOATKOIl 6 na wWKa.y
11aNOCAT MPOMEYTOUHbIE OTMETKII 112 1YXHOM (paBioM
HAH HepaBHOM) paccrommu ApYr OT Apyra, T. . BH'EPH-
BaeTcs p wkaia, Koag-
HUHEHT HepaBHOMEpMOCTII Pery HpyeTcs ¢ MOMOMWbLIO py-
KOSITKH 9.

Ecan Ha cTo/ie MAlIHHLI YCTaHOBHTbL KOMHP, TO €e MOX-
HO HCMOJIb30BaTh A/ BHYEPUHBAHHA IIKan 6c3 mpeaBapi-
TenbHOM rpanyHpoBKH. B 3ToM cayuae cieayer nosopaum-
BaTb CTOJ TaK, YTOGB OTMETKH KOMHpa MO OYepeaH nonaaa-
~1H NoA ocTpHe pefichenepa.

Koutpoasnue sonpocs:

1. OxapakTepuayiiTe OCIIOBIINE NCHCIPABIIOCTH 3ACKTPONIMEPITE.Tb-
kX npiGopos, OT 4ero oiiit BO3MNKAIOT?

2.'B e COCTONT PENOIT KEPHOB 1t KaK ol MPOKIDOMITCH

3. Kakoa n pevonTa 10,




4. Kax i i moment npy 2
OIIIRONTCH MAMTKA NPy, nmnccon [ pa:m»ﬂ:x’

5. Kakns oGpasost
pawki? B wewm ocobemiocti it rp\mmcm X npun’umu K TOKOMOL-
Roaav?

6. Kak 1pon3poanTca pemMonT CTpesioK. KOPNYCoB, NepexJmouateneri

1PEAC.OD 1L3MCPEINIIA 11 3IOTOBICNNE LKA
7. OmituinTe 0cOGENIOCTIH 1l N10C.1C0ATELIOCTL PENONTA HAMOTOM-
Hex naneand.
8. B vem cOCTONT cricuwndpiika PeMOITa CHETHWX II YACOBHX MexXa-

mason?

Fnasa IV

CBOPKA H PETYJIHPOBKA
3JNEKTPOU3IMEPHUTEJIbHBIX IPHBOPOB

§27. OCHOBHBIE NMOJIO)XEHHA NO PA3BOPKE
H CBOPKE NPHBOPOB

OncpaunH no npeipeMOHTHON Pa3GopKe H MOCJIEPEMOHT-
HO/ CGOPKe 3/1eKTPOH3MEPHTENbHHX NPHGOPOB Pa3HUHbIX
CHCTEM ABJAIOTCA O6WHMIL. B TO e BpeMs OfHH H Te Xe
PEMOHTHbIE ONMepauHH NOJKHbB BLIMOJHATLCA CMNElUHaNHCTa-
MH paZ.’lH‘IMOﬁ KnaanJuKauuu B 3aBHCHMOCTH OT BHAA NpH-
6opa. Tak, peMOHT LWHTOBLIX NPHEOPOB KJaaccoB 1—4 moxer
BLINOJIHATLCSA C/lecapsMH 4—5-r0 pa3psloB, a PEMOHT nepe-
HOCHBIX MPHGOPOB, JIOrOMETPOB H ra/ibBaHOMETPOB — 3J€K-
TPOMeXaHHKamIl 6-ro pa3psia HJH Nlaxe CNeUHaJHCTAMH CO
cpe/HeTeXHHYECKIM 06pa3oBanHeM. EcTecTBeHHo, uTo TeM
e JIHUAM NPHXOAHTCA Np IHTb P pKy npu6opa ne-
Pell Cro PeMOHTOM H CGOPKY MOCJe PEMOHTa.

3t onepauHH AOJKHBI MPOBOAHTHLCA TLWATEJbHO H aK-
KypaTHo. He6pexHas pa36opka MOXeT NPHBECTH K NOBpex-
JAEHHAM ﬂeTaﬂEﬁ, B pe3yJsibTaTe Yero K yxe HMeEOWHMCA
HEHCNPaBHOCTAM NpAGaBaATCsA Hobble. [TosTOMY 10 pa3GopkH
cJelyeT HaMEeTHTb NOPANOK €e NpoBeAeHHA.

Kak yka3siBanoch B § 1, nonnas pa3Gopka ajeKTpomexa-
HHYeCcKoro upuﬁopa NPOH3BOAHTCA TOJIbKO NMPH €ro Kamnu-
TaJbHOM PEMOHTE, CBA3AHHOM C MePEeMOTKONH KaTylleK H Co-
ﬂpOTMBﬂeHHﬁ, H3rOTOBJIEHHEM HOBLIX Il 3aMeHOI paspyuwer-
Hbix fetaneii. [Ipn cpenneM peMoHTe NPOBOAAT, KaK NpPaBH-
710, uacTHUHYI0 pa36opky npubopa. [Tpu TakoM pemoHTe He
upenycmatpunaefcu B UAaCTHOCTH, 3aMeHa LIKa/bi, 33 Hc-

CHJIbHO 3arp bIX H MOTY KaJa.
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§ 28. TOYHOCTb H HALE)XHOCTb CBOPKH

TouHOCTb PaGOTH 3JEKTPOIi3MEPITEALHHX NPNGOPOB B
3HAYHTCILHON CTEMEHH OMpefe.1MeTcA TOYHOCTBbIO COOPKH,
T. €. TOYHOCTHIO B3aHMHOTO PAcMOJIONEHHs OTAC.IbIIbIX feTa-
neit.

Kak u3BecTHO, BCAKAA JeTajb MOXNeET MepeMellaThcsi B
NpOCTPAHCTBE NO WIECTH HAaNpaBJEHHAM: ABHraThCA NapaJ-
JeNbHO TPeM KOODPAHHATHHIM OCAM H BpallaThCi BOKPYr
Kaxaoi u3 Hux. Ilostomy,
ANA TOrO0 4TOGB YyCTaHoO-
BHTb HY)XHOE MOJOMKeHHe
ZlaHHOM AeTaJH, AOCTaToy-
HO DaCroIOKHTL ee ompe-
neneHHHM 06pa3oM OTHO-
cuteabro oceit X, Y, Z npa-
MOYroJIbHOH CHCTeMb KOOP-
auHat. PaccMoTpuM, Kak
3TO JesaeTc HA MPHMEpe  pyc 3 ycranouxa Pk nph tar

onepauHH No _MpHKJEHBa- AeiKe M0.1Y0C

HHIO MnoJyocelt K PaMKE a—» kavectse nonyocel Henonb3obaiu
MarHHTO3.1€KTPHYECKOTO oo G pawa (lowkan ot
npuﬁopa. B 3tom cayyae B Jnavel MecTa HaKAeAKw)

KayecTBe oceif KOOpHHHAT

MoryTt 6LITb HCMOJIb30BaHbl JHGO CTEHKH PaMKH, nm6o och
OY MOXHO NepeHeCTH napaJJie.1bHO caMoii ce6e H NMpoBecTH
ee nocpediiHe CTOPOHBI PAMKH, COBMelleHHOil ¢ ocbio OX,
H3 TOYKIl, B KOTOPOif MOJyoChb MPHKJelRaeTcA K pamke. B
nepBoM cayuae (pHc. 38, a) 0653aTeJbHO CKaXeETCHA HEKO-
TOpO€ HeCOOTBETCTBHE MeXAay QJBKTH‘IGCKHM H HOMHHaJb-
HbIM pa3MepaMH paMKH H MO.17yOCb CMECTHTCA B CTOPOHY
OCH paMKH Ha pacCTOfiHHe, paBHOE MOJIOBHHE Pa3HOCTH MeX-
Ay 3THMH pa3mepamu. Bo BTopom cayuae (puc. 38, 6) no-
Jyoch Bcerfa GyNeT HaXOAHTbCA B CTPOTO OnpejesieHHoOM
MecTe, a HMEHHO: MOCpelHHe CTODOHbI, DacMoJOMXCHHOMH
BZ0.1b ocH OX. TakuM 06pa3oM, TOYHOCTb COGOPKH 3JEKTPO-
H3MEpHTEeJbHBIX l'lpHﬁOpOB 33BHCHT HE€ TOJIbKO OT TOYHOCTH
BOCCTAHOB.1€HHA NMapamMeTpoB Kaxaoit AeTanil, HO H TOYHO-
CTH ee yCTaHOBKH B MPHG0P.

Kamnan H3 NOCJeAYIOWHX YyCTalnaBJHBaeMbX B HPHGOP
neTaJeit n0aXNa 6bITb 3adHK TaKHM Xe 06p
NpHYEM 3TO NMO.NOXKEHHE He MOXKeT 6bITh HapylueHo B npouec-
ce aanbiefiwedi c6OpKH M 3KcnayaTaunu npu6opa. Mexnay
TeM cJelyeT HMeTb B BHAY, YTO MHOrHe AeTaJjH BGIIBILBIOT
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CTO/Ib He3HaYHTeJbHOH HKECTKOCTbIO, UTO MOryT neQ)opMupo-
BaTbCA NPH KPenJeHHH H yCTaHOBKe. B pe3yabTaTe Hapylia-
€TCA TOYHOCTb B3AHMHOrO PAacroJONKEHHs OTAebHBX NeTa-
Neit, a 3HAUHT H TOYHOCTb COOPKH NpuGopa B uesnoM. Iosto-
My C6OpPKY HYXHO MPOH3BOAHTbL B CTPOrO ONpesieeHHOR Mo-
C/Ne10BaTeNbHOCTH, a 4TOGH He HapywHTb B3aHMHOro
PacnosioxeHHs yxe co6paHHHIX AeTadell, llesecoo6pasHo
NPHMEHATL Pa3JHYHOrO POAa YNAOTHHTENH, NPOKAALKH, NaK,
KPacKy, KOTOpble 3aKpenJsioT AeTalb.

TouHocTb  CGOPKH  3.1eKTp TebHHIX NP
MOXET GWTb O6ecreveHa ONHMM H3 CACLYIOULHX METOMOB:
NOJIHO#M BSBHMDJBMEHHGMDCTH, HEMOJIHOH HJH YaCTHYHOM

T,
IIPHFOHKH HJIH HZFOTOBJIEH}‘IH TNO MeCTy H, HaKOHell, peryJu-

POBKH.
MeTon nOJMHON B3aHMO3aMEHAEMOCTH 3aKJIOYaeTcs B
TOM, UTO paco. netaned ol Tca

TOAbKO TOYHOCTBIO HX PEMOHTA, DTOT METOA XOPOIO MPHIO-
JieH TOr/a, KOrlla BCe NeTaJH, HCnoJb3yeMbie npH c6opke,
BOCCTIlOBJICHLI C BEICOKOM TOYHOCTBIO H HMEIOT Takyio dop-
MY, KOTOpas No3BosiseT HM cBO60AHO, 6e3 npeaBapHTe bHOM
NOATOHKH, CONPAraThC C APYFHMHM NeTansMH. Meton nos-
HO# B31HMO3aMeHAEMOCTH CNOCOGCTBYET 3HAUHTEBLHOMY CO-
KPaUIeHHIO C60POUHbIX PAaGOT, YMEHbUIEHHIO HX TPYN0EMKO-
CTH, YNPOLIEHHIO TEXHOJIOTHYECKHX OMNEPAUHH, NMOBHILIEHHIO
KduecTBa COOPKH, a FJaBHOE — Ha KaXAylo Onepaluio 3a-
TpayHBaeTcs MOCTOAHHOE BPEMA. YTO cO3jaeT 6aaronpHat-
Hble MPeANOCHI/IKH /5 BHeADEHHA NPOrPeCCHBHLIX METOA0B
c6opKH H 06JieryaeT H3roTOBJIEHHE 3aNacHbIX yacTefl s pe-
MOHTa 3.IeKTp TebHBIX

Tpi meTone HenmoaHOR (4acTHuHOI) ‘B3anMo3amenseMo-
CTH, KOTOPbIfi Ha3bIBAIOT TaKXe METOAOM Noa160pa I/IH Me-
TONOM CeJIeKUHOHHOM CGOPKH, B3aHMO3aMeHAEMLIMH AIBJSA-
10Tca He Bce netann. Hekotopnie H3 HHX, B3aHMo3aMense-
MOCTb KOTOPHIX N0 TEXHHYECKHM HJH IKOHOMHYECKHM C006-
PaxKeHHAM Hellesecoo6pa3Ha, npnxoantcs noa6upatsb. [lpn
3TOM MeTole C60PKH 06pallaloT BHHMAaHIlE He CTOJbKO Ha
TOYHOCTb COENHHEHHA OT/eJbHbIX AeTasefl, CKOJIbKO Ha Tou-
HOCTh HX OCHOBHBIX (H3HuecKHX napameTpos. Tak, HanpH-
Mep, MpPH 3aMeHe CNHPAaAbHbLIX NPYXHH HCXOAAT, KaK yKa-
3bIBaJIOCD Bhillle, FAaRAHBIM 06Pa30M H3 BEJHUHHBI HX NpO-
THBOAEMCTBYIOWCrO MoMeHTa. LloCTOMHCTBOM 3TOro Metoaa
SBJACTCA COKpAllCHHE 3aTPAT Ha MPOH3BOACTBO HEKOTOPHIX
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neTanell, a HelOCTaTKOM — BO3pacTaHHe o6beMa paGoT H,
KaK CJeCTBHe 3TOro, pocT H3/iepKeK NPOH3BOACTBA.

Meton rp TH 3aKJiouacTcs
B TOM, 4TO nepen HauanoM cGOpKH coedlinsieMbie JACTaNH
COPTHPYIOT MO rpynnaM B 3aBHCHMOCTH OT OTKJOHEHHA HX
NCHCTBHTE IbHBIX Pa3MepOB OT HOMHHA/LHBIX. BHYTpH Kax-
N0/t M3 TaKHX TPYNN NeTanH cOGipaloT Mo NMPHHUHNY MNoJ-
HOil B3aHMo3ameHsieMOCTH. Pasmepbl neTaJell, 06belHHeH-
HHIX B TPYNMy, JHIb HE3HAYHTEJbHO MOJIKHB OTJHYATHCA
OT HOMHHaJbHbIX. 3TO NO3BOJAET NPH CPaBHHTENBHO HEBHI-
{OKOM TOUHOCTH H3TOTOBJIEHHS OTAE/bHBIX AeTajeit noJy-
<HTb JIOCTAaTOYHO BHICOKYIO TOUYHOCTb CGOPKH, UTO ABJAAETCHA
HECOMHEHHHIM JIOCTOMHCTBOM 3TOro MeToaa. Tak, nyTem
noa6opa KepHOB H MOANATHHKOB MO Be/HUHHE pajHyca 3a-
KPYIJ/IeHHSl MOXKHO YCTAaHOBHTb MMy HHMH TaKoi 3a3op,
NPH KOTOPOM He MNPOHCXONHT 3aTHPAHHA 3THX JHeTasedd.
OnHako nomoGHas COPTHPOBKAa AeTaJjeil TpebyeT 3Haun-
Te/NIbHOrO YBEJHUEHHA HOMEHKJNATyphl KOHTDPOJIbHO-H3MepH-
TeJIbHBIX NPHGOPOB H YCJIOKHAET ONEPaTHBHLIN yueT npo-
H3BOACTBA.

Tpu MeTole MOATOHKH HJH H3TOTOBJEHHS MO MeCTy
pa3Mepnl KaxAoif 1eTaJH LO/KHbH COOTBETCTBOBATb pa3Me-
paM BCeX OCTa/bHBIX AeTaJeil, BXOAAMHX B COGOPOUHYIO
ennnnuy. TIpuMeHeHHe 3TOrO METOAa 3HAUHTEJLHO YIJIHHA-
eT H yCJIOXKHAeT mpouecc c60PKH, TaK KaK MmocJe COeaHHe-
HHA BCeX feTaseil HYXHO NPOBEPHTbL OTKJOHeHHe (aKTH-
YeCKHX Pa3MepoB OT 3afaHHbIX. Ec/H 3TO oTK/MOHeHHe He-
JIONYCTHMO BEJHKO, TO OMNepalHio MOArOHKH CJelyeT MoB-
TOPHTb, Pa306paB MOJIHOCTbIO BCE COENHHEHHS, H3MEHHB
pa3Mepnl AeTajiefi H BHOBb NpoH3Beas c6opKy. DTy omepa-
UHIO c/leflyeT MOBTOPATL A0 TeX MOP, NOKa He GYAyT AOCTHI-
HyTH (aKTHuecKHe pa3Mepn. Tak TNOCTYnaioT, Hampumep,
NPH MOATOHKE KAaTyLIeK HJH WYHTOB 0 HYXHOTO CONPOTHB-
nennst. EcTecTBEHHO, UTO BBIMOJIHHTL 3TY OMEPauUHiO C HaH-
MEHbIIHMH 3aTPaTaMH TPYAa MOTYT TOJLKO BbICOKOKBAJH-
¢HUHpOBaHHbe pabouHe, MOITOMY YKa3aHHBIi MeTOA Ha-
e oueHb OrpaHHueHHOe NPHMEeHEeHHe.

MeTon perynHpOBKH, HAMPOTHB, MOJMYUHA WIHPOKOE pac-
npocTpanenne. TouHOCTL C6OPKH MPH 3TOM MeTOAC AOCTH-
raeTcsl PeryJHpOBKOH Pacno/IOKCHHA KaKOH-HHGYIb ONHOM
KeTaJH OTHOCHTENbHO BCeX OCTajbHbX. ITOT MeToa mo-
3BOJIAET OCTHIHYTh BLICOKOM TOYHOCTH CGOPKH MPH OTHOCH-
TeNbHO HeGOJIbIIMX 3aTPaTax BpPEMEHH Ha H3rOTOBJeHHE H
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PEMOHT [leTalH M HE3HAYHTE/NLHOM YBeJHueHHH o6beMa
cGopotiHLIX paboT.

M3 ckasannoro cneayer, 4To Ans o6ecneyeHHs TOYHO-
CTH CGOPKH 11e1eco06pa3io NPHMEHATh METOA MOJHOM HJH
rpynnonoﬁ B3alIMO3aMeHAEMOCTH, a Aas obecneveHHs TOY-
HOCTH NapameTpoB npn6opa —MeTOA PeryJHpOBKH.

§ 29. PA3BOPKA H CBOPKA MATHHTOJIEKTPHYECKHX
NPHBOPOB

Pa36opka MarHHTONEKTPHYECKHX NPHGOPOB

IMpu pasbopke MarHHTO3JEKTPHYECKHX NPHGOPOB 11€06-
XOMHMO cOO6J1I01aTh MOCJeA0BaTeNbHOCTh onepaum?l. ITocse
CHATHA KPHILUKH HJH KOXYXa NPHGOP OYHLMAIOT H3HYTPH OT
NLUM M rPA3H. 3aTeM onpeaensioT
NpOTHBOAEACTBYIOUWHA MOMEHT Npy-
JKHH, KaK 3TO 6biJ10 onHcaHo B § 15,
1 OTBHHYHBaIOT wKany. Iocae 31o0-
TO BbLIYEPYHBAIOT CXEMY 3JIEKTpHYe-
CKHX COelHHeHHA npu6opa, oTcoe-
JAHHAIOT TOKONOABOAfIHE NpoBOAa,
OTBHHYHBA!OT H BHIHUMAIOT MarHHT-
HYI0 CHCTeMy. 3aTeM OT MpYXKHHO-
ZepKaTeNn OTNAHBAIOT CMHPaib-
Hble MPYXHHB H H3 MexXAaynoJioc-
Puc. 39. Y.1aueune xepna HOro NpOCTpPaHCTBA H3BJIEKAIOT

nyanconom pamMky c cepneunukoM. ITpn 3ToM
NYXHO NOMETHTb BEPXHMﬁ H HHX-
HHIT KOHLBI ero.

Mocne ynaneHuss pamMKu NpoBepsioT MOA MHKPOCKONOM
Ka'uecTBO KepHOB. Ecan onn HEeHCNnpapibl, HX HYXHO BbLIHYTbL
H3 Gykc. OTa onepauus NPOH3BOAMTCA HA YAaCOBOM TOKap-
HOM CTaHKe, BO BTYJKY KOTOPOrO 3a)KHMaeTC KepH, H
PaMixa HecKOJIbKO pa3 NPOBOPAayMBAaeTCA B TY H B APYryio
CTOPOHBI 10 TeX MNOp, NOKAa KepH He CABHHETCA C MecTa. To-
r1a, cjaerka MNOTAHYB 3a KepH, MOXHO BhHYTh ero. Ecau
KePH 3anpeccoBaH OYeHb MJOTHO H BbIHYTb €ro TaKHM Cno-
cob6oM He yAaeTcs, NPHXOAHTCA BbIGHBATL ero NYaHCOHOM.
B 3tom CJy4yae HYXIIO OTNafATb KOHUBLI PaMKH, NpOrpeTb
GyKCy NasJbHHKOM TaK, YTOGM OT Hee ocTajics cJeA Ha
PaMKe (3TO OGJEruHT ee YCTaHOBKY Ha MpexHee MECTO NMPH
c6opke npu6opa), H OTKJAEHTb GyKcy. 3aTeM B Hell HYXKHO
OCTOPOXKHO MPOCBEPJHTbL OTBEPCTHE, AHAMETP KOTOPOro He-
MHOTO MeHbllle AHameTpa KepHa. OTBepcTHe CBepJHTCA
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BJIOJIb OCH NOCJENHEero, MoKa cBepsio He KocHercs ero. [Toc-
Nle 3Toro GyKca YCTaHaBJMBAETCA HAa CMEUHA/NBbHOM BTYJKe
H KepH BbiGHBaeTCa NMYaHCOHOM, KaK 3TO [MOKa3aHO Hd
puc. 39.

Has xp neraned p P o npu6opa cyuecr-
BYIOT onpejefneHHble npaBuia. Tak, paMKy co CTpeJKoi,
CnHpaJbHbie NPYXHHKH, MArHHTHYIO CHCTEMy cJeayeT Xpa-
HHTb MOJA CTEKJAHHBIM KOJMAaKOM, NpelOXPaHAIOLHM HXOT
CAyYafiHbBIX MOBPEeXJEHHMA, MbIIH H BAArH, BHHTH, Fafiku H
Zpyrie MeJKHe J1eTaJH NepXKaT B GYPHHTYPHOM sLULHKE CJIO-
¥EHHbIMH B OTJeJIbHble KOPOGO'{KM, Ha KOTOPHIX MHIIYT HO-
Mep npu6opa. B TOM Xe AALLHKE XPAHAT KEPHB H MOANATHH-
KH, NpHYEM KaXKAblii U3 HHX 06epThiBAlOT GyMarof, Ha Ko-
TOpOH TOXe yKa3biBaeTcsi HOMep nph6opa, a TaKkke JAena-
€TCA NoOMeTKa (BerHMﬁ» HJH «HHXHHIT>.

C6opKa MarHHTO3IEKTPHYECKHX npHGOpOB

C6opka npu6opoB ToXe NPOH3BOAMTCA MO ONpefeseH-
HbIM MpaBHAAM. TBK. ana CGDPK}‘I MArHHTO3JEKTpH-
YeCKHX NpH6OpPOB C NOABHXHOM YAaCTbIO Ha
KepHaxX H NOANATHHKAX KOMIJIEKTYIOT Mpexae BCero
NOABHMKHYIO 4acCTb, KOTOPas BKJIOYaeT B ce6f: OGMOTKY,
HAaMOTaHHYI0 Ha KapKac, KepHbl C ﬁyKCaMI‘I, TOKONOABOAA-
uHe npyxXHHB H cTpesky. [Ipn c6opke moaBHxHON wHacTH
LOMKHA GbiTb obecneyeHa TLATeNbHAs 3a4HCTKA KOHLOB
06MOTOYHOrO NpoBOAA, a TaKXe HaAexHas nafika BHIBOLOB
paMKH H npyxHH. Kepubl ¢ Gykcamu noMewanT cTporo B
LeHTPe PaMKH; UEHTPOBKY H HaKJeAKy GYKC MPOM3BOAAT He
BPYYHYIO, @ Ha npucnocoGaexnu, onncanHom B § 8. IMpyxn-
HY H CTPeJIKY C FPY3HKaMH PacnosiaraioT napajfesbHO Top-
1OBOM CTOPOHE PAMKH.

Ipn HeO6XOAHMOCTH OYHILAIOT OGOAMY H MAarHHTOMpO-
BOA OT YAaCTHYEK rpA3H. Il!lﬁ 3TOH UEJH HX NMOMELlaloT B
CMeuHabHyI0 BHGPOYCTAHOBKY, MPOMBIBAIOT aBHAUHOHHLIM
GeH3HHOM H CylaT NPH KOMHATHOI TeMnepaType B TeYeHHe
15 MHH. .

Yray6nenne B o6oiiMe mokpuiBaloT Kiaeem B®-4, Bd-6
HJIH LIeJJIaKOM, NocJse yero c'yl.ua'r CHayaJsa npH KOMHAaTHOM
TeMmnepaType B NPOAOJKEHHE NMOJYyyaca, a 3aTeM — B Tep-
mocraTe npu 120°C B TeueHHe TAKOro e BPeMeHH.

BHBO/IHBIE KOHIL DaMKH, MPOTHBOBECH, MPYXHHBI, pac-
TAXKKH H MOHTaXHble NpoBoAa COeAHHAIT naﬁxoﬁ, HCNOJb-
3ys npuno#t [10C-90 u Kauugosbuuift daoc. [Tpn sTom naii-
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Ka pacTseK BeleTCA B NPHCNOCOG/IEHHH, ONHCAHHOM B § 9,
obecneynBaiolleM HX NOJKHBIA HAaTAT H CTPOrO OnpejeJieH-
HOe N0JI0XKeHHe — B LeHTPe CTPe/IKOAepKaTes.

CrTpeJiKy 3aKpenJfloT B CTpeKonepxKaTee KieeM BO-2.
ToT e KJIef HCMoJIb3YeTCs NPH KpenJieHHH Gykc.

Co6panHylo NOABHXHYIO YaCTb HaJeBAIOT Ha CepAEYHHK
CHMMETPHYHO OCH NMOCJEJHEro M 3aKpensioT B TaKOM no-
JIOXEHHH C MOMOLLLIO KJHHbEB, BCTABJSEMbIX MeXAY paM-
KOM H CepleyHHKOM.

Mpysxuup noa6upaiot onnoponnue no pa3MepaM H cO3-
A y HMH NpOT y MomenTy. B cre-
UHAJILHOM  MPHCNOCOGNeHHH noﬁnsa:mcx onpee/ieHHOro
CIKATHA DPYKHH HIH HATAra pacTaMek.

Mocae 3Toro KOHTPOJHPYIOT YHCTOTY OGofMHE. OGHapy-
eHHbe BOPCHHKH CXHraloT Ha CNHpTOBKe. MecTa naiku
NPOMBIBAIOT CNHPTOM. YCTaHaBJHBAIOT CTPEJKY Ha HyJIeBYIO
OTMeTKY H NPOBEpAIOT paGoTy KOPpeKTOpa.

IMonBHKHYI0 YacTb YCTaHaBJHBAOT B 060iiMy, npeaBa-
PHTE/IbHO NPOBEPHB MO MHKPOCKONOM YHCTOTY KEPHOB H
noansTHHKOB. [IpH HEOGXOAHMOCTH KepHbl OYHINAIOT MamH-
pocHo#i 6yMarof, a NOANATHHKH — NaJOYKOH, CMOYEHHOH B
cnupre. PajHychl 3aKpyrJieHHs KepHOB H MOANATHHKOB, Ka-
4ecTBO 06paGOTKH HX MOBEPXHOCTEl TOXKeE OnpelesioT NpH
NOMOWH MHKpOcKona. BcTaBasloT KepHB B MOANATHHKH,
OCTaBHB MeXJy HHMH 3a30p, oGecneuyHBaiolHii cBOGONHOE
BpallleHHe NOJABHKHON 4acTH.

OG60iiMy C MOJABHXKHOM YacTbiO pa3MellaloT MexAay no-
JIOCaMH MAarHHTa, oGecrneyHB PaBHOMEpHBI 3a30p MeX1y
HHMH. 3a30p N0/KeH GbITh YHCTHLIM; HMEIOUHEC BOPCHHKH,
a TakkKe heppOMarHHTHblE YaCTHUL MOTYT GbiTh yAaJeHbl
H3 HEro ¢ NOMOWbIO JIATYHHOM MJIACTHHKH.

Mepen ycTaHoBKO# COGpaHHOrO H3MepHTEMbHOro Mexa-
HH3Ma Ha LOKOJb MPOBEPAIOT BCE BEAHYHHMB, OT KOTOPHIX
3aBHCAT NOKa3aHHA MAarHHTO3JIEKTPHYECKOro NMpH6Opa: pas-
HOMEPHOCTb BO3AYLIHOTO 33a30pa, BEJHYHHY MaCHHTHOA HH-
AYKUHH MOCTOSHHOrO MAarHHTa, YHCJIO BHTKOB PaMKH, 3Ha-
yeHHe MPOTHBOJeACTBYIOUlero MoMeHTa. [IpH Heo6xoaHMo-
CTH NPOH3BOMATCA COOTBETCTBYIOLIHE PeryJNHPOBKH.

CocTosiHHe BO3AYLIHOrO 3230pa KOHTPOJIHPYIOT MO MHK-
POCKONOM ¢ 50-KpaTHBIM yBeHYEHHEM.

TMpoTHBOAEHCTBYIOLHA MOMEHT NPOBEPSIOT MO BeJHUHHE
TOKa, MOTPe6/AeMOro H3MepHTEeNbHHM MexaHHaMoM. [Ipn
TOKe, MeHbIlIEM HOMHHA/ILHOTO, CJleflyeT 3aMeHHTb HJIH MOJ-
pe3aTh OIHY H3 TOKOMOABOAAWMX NPYXHROK, NpH GobLIOM




TOKE — HECKOJIbKO Pa3MarHHTHTb MOCTOSHHbIA Maruut. 3ty
onepauHio NPOBOAAT Ha YCTaHOBKe IS HaMarHHYHBAHHA H
pasmar B § 10. O, p ¢ npo-
Bepxou TOKa M3MEpPHTEeJbHOrO MeXaHH3Ma YCTaHaBJIHBAIOT
¢ax1‘ OTCYTCTBHA TPEHHA CTPEJIKH O LUKaAay, AJIA Yero njaBHO
H3MEHSAIOT TOK B paMKe.

C60pKy MarHHTO3JIeKTPHYECKHX NpPHGOPOB Ha pac-
THAMXKAaX BbIMOJHAIOT CieYIOLHM OﬁpaSOM

3anpeccokiBaloT B Gykcy cneunanbhnf wrupT; Gykcy
Pa3Ba/ibUOBLIBAIOT HA CTPe/KOfepKaTene W KPeNsT K pam-
Ke. PacTAXKH Npo/ieBaloT NoA WTHGT GYKCH, H KOHUB MpH-
NMaHBaIOT K Hel Ha CTpe/KoaepxaTeJe.

IMoaBHXKHYIO YacTb BCTAaBJAIOT B 060OiMY, uepe3 OTBep-
CTHA KOTOPOH NPONeBAlOT CBOGOAHME KOHUBl PACTSKeK H
TPHNAHBAIOT HX K aMOPTH3aUHOHHBIM MPYXHHAM. Cuauana
NMPpHNAHBAIOT BEPXHIOIO, @ MNOTOM— HHXHIOIO PpAaCTAXKKY.
Mocnie 3TOro NpHAAIOT PacTAKKAM HOMHHAJbHBLIH HAaTAr H
3aKpenJfioT HX. Mecra naiiku pacTaXKeK NpoOMbIBAIOT CMHP-
TOM.

§ 30. PEFYJIHPOBKA MATHHTO3JIEK TPHYECKHX
NPHBOPOB

PeryJHpoBKa MarHHTO3JIeKTPHYECKHX NpPHGOPOB Cay-
KHT ANA obecneyeHHs TJIaBHOH LENH PEMOHTa: BOCCTaHOB-
JIEHH TMPEeXHHX KayeCTBEHHbIX nokasareJsei npuﬁopa, B
nepByIo oyepelib — TOYHOCTH H UyBCTBHTebHOCTH. OcoGeh-
HO BaXXHO, YTOGH MpH peryjaupoBke Gblja COXpaHeHa CTa-
.pas wkKana. Bunyck npu6opoB H3 peMoHTa Ge3 neperpa-
ZYHPOBKH IIKa/bl MO3BOASET H3GEXaThb HAH 3HAYHTENBHO
COKpaTHTb TakHe OMepauHH, Kak pa:ﬁopKa CXeMbl, CHAATHE
NOAWIKAJbHHKA, HaK/MedKa MJH NokpacKa GymarH, c6opka
cXeMBbl H NpOrpeB NpH6OPa AJIs FPayHPOBKH B TeYeHHe MNpH-
MEpHO nosyyaca, rpafyHpoBKa WIKaJH, NOBTOpHasA pa3Gop-
Ka cxeMbl, BblYepYHBaHHE LIKAJbl, NOBTOpHARA CGOPK& CXeMbl
H nporpes npu6opa, nosepka ero. COXpaHHTb CTapylo WKaay
YyAaeTcs, KaK NpaBHJIO, B TeX CAy4asdX, KOria norpewHocTb
npuﬁopa HMeeT OlHH H TOT XKe 3HaK Mo Bcei LUKaJe. Ecau
K TOMY Xe B pe3ysbTaTe NOBEPKH BbIACHHJOCH, YTO MOrpeu-
HOCTb OT HayaJsa K KOHUY LIKaJbl yBeJHYHBAETCA paBHOMeEp-
HO, TO HYXHO H3MEHHTb BE.JIHYHHY CONPOTHBJEHHA B LeNH
PaMKH Tak, 4TOGb MOKa3aHHs NPHGOPa Ha KOHEYHONH OT-
MeTKe LKaJabl M3MEHI‘[.’IMCI§ Ha BEJHYHHY MaKCHMaJbHOH MNo-
FPELIHOCTH. 3rtoro xe MO)KHO ).lOﬁMTbCH nepeMeLeHHeM
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MarnuTHOro wWyHTa. Ha ocTanbHuIX OTMETKax WKaaul Mo-
Ka3anHa npu6opa GymyT HIMEHATLCA MNPOMOPUHOHANBLHO,
KaK 3TO MOKa3aHO AJI MAarHHTO3JIEKTPHYECKOTO BOJbLTMET-
pa (Taba. 2).

Ta6auua 2. I wKaas 0 npuopa
b |y | Ameemey | Cmmer
10 0,1 0,1 0-
20 0,2 0,2 [
30 0,3 0,3 ]
40 0.4 0,4 0
50 0,5 0.5 0
60 0.6 0.6 0
70 0,7 0,7 0
80 0,8 0,8 0
% 0,9 0,9 0
100 1,0 1,0 0

EcJa xe NOrpewHocTs No AJHHE WKa/ib HepaBHOMEpHa,
TO CJIeflyeT OTpery/iHpOBaTh YYBCTBHTENBHOCTh MPHOOpa My-
TeM nepeMelleHHs MarHHTHOrO LIYHTAa HJIH H3MEHEHHS YHC-
na BHTKOB paMKH. [TpH NOJIOKHTE/NLHON MOrPEelIHOCTH UyB-
CTBHTEJILHOCTb HYXHO YMENbIUIHTb, MPH OTPHUATEbHON —
yseanuuts. [lna BosabTMeTpa Kaacca 0,2 peaysnbTat pery-
JMHpOBKH mpuBefeH B Ta6n. 3. [auubie 3TOH Ta6JHubl
NOKa3bBAIOT, YTO MOCJE YMEHbLWEHHA UYBCTBHTCJILHOCTH
npu6opa Ha BepxHeM npenene H3Mepenus Ha 0,3% mo-
FPeWHOCTL NPHGOpPa HHrlle He NMpeBblIaeT npejenta Kjaacca
TOYHOCTH.

Ecan npu6op uMeeT yp PHO 6OJibLIYIO NOrp Th
@ cepe/iHHe WIKAJb, TO ee HaHGOJee YAOGHO yMeHblaTh My-
TeM CMeLUeHHs HyJeBoro nenenus WKaabl. [Ipn nosoxu-
TesIbHOM MOFPeLIHOCTH HyJeBOe Ae/eHHe CeNYeT CMecTHTh
BJIeBO (B «OTPHUATE/ILHOM» HANPaBJEHHH), YBEIHYHB LIKa-
sy, NpH OTPHUATE/NbHOH MOrPeLIHOCTH — YMElIbIIHTL ee,
CMeCTHB ‘HyJleBoe AenenHe BnpaBo. Tak, A/s BOJLTMETpPa

68




Ta6anmna 3. Mpanyuposka wkanw BoAbTMETPA Kaacca 0,2

NyTeM HIMEHEHHA YYBCTBHTEABHOCTH

o | pemm | s | ey
o 0,2 —o1
920 0,3 0,03
80 0,4 0,16
70 0,2 —0,01
) 0.1 0,08
50 0 —0,15
40 [ —0,12
30 0,1 0,01
20 0 —0,06
10 0 —0,03

Kaacca 0,2, MOrpelHOCTH KOTOPOro Ha PasHHX npesesax

H3MepeHHsi YyKa3aHel B Tabu. 4, myTeM

PACIIHPeHHA WKaJbl

Ha 0,4% (uto npu wkane B 100 nenenudt cootsercTByet 0,4
NeeHHs) NOBOAAT MOTPEWHOCTH A0 AOMYCTHMOTO 3Haue-

HHA.
TaGanua 4. TpaayHpoBKa wkass BoasTMeTpa Knacca 0,2
NYTeM CMELLEHHR HYNEBOR OTMETKH
| B | SRS | | | SESSE
0,4% 0,4%
100 0,2 *—0,2 50 0,5 0,1
90 0,3 —0,1 40 0,2 —0,2
80 0,4 0 30 0,4 0
70 0,5 0,1 20 0,2 —0,2
60 0,6 0,2 10 0,2 —0,2

MonpewHocTs NpHGopa HHUrAe He NMPEBOCXOAHT YHCIOBO-
O 3HAaYEHNA KJacca TOYHOCTH.
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B Tex CJayyasx, KOraa norpelHocTb HeAONnyCTHMO BeJH-
Ka TOJIbKO Ha BepXHeM npejese H3MEHEHHA, a Ha Bcex oc-
TaJbHBIX AeJIeHHsAX IKaabl OHA He NpeBOCXOAHT nonycrwmok,
npu6op peryJHpyloT myTeM CMeLleHHA MaKCHMalbHOR OT-
METKH WKaJabl. Korna NOrpeuHoCTs MOJIOXKHTEJbHA, WKaay
HYXHO CY3HTb, NepeMeCcTHB MaKCHMaJ/IbHOE leJieHHe ce BAEBO.
Tlpn oTpHuUATe/bHOM MOrpelHOCTH KpafiHAs NpaBas OTMeT-
Ka WKaJbl A0/MKHA GbiTb cMelleHa BH‘DZBO, 4YTO MO3BOJIHT
pacwHpHTh wWwKany. Tak, ecau norpewHocTs Npu6opa Kaacca
0,5 cocTaBuT Ha BepxHeM npenene 1%, To KpaiiHiolo OTMeT-
Ky Hago nepeHecrd Ha 0,5% BJeBO, MOAKOppeKTHpOBaB
AeNeHHA, HaxoaAlWHecsa Memny‘npennoc.ﬂenuel H nocnenneﬁ
OTMETKaMH WKaJbi.

§ 31. PA36OPKA H CBORKA 3JIEKTPOMATHHTHBIX
MNPHBOPOB

Pa36opka 31€KTPOMAarHHTHEIX NPH6OPOB

Pa36opka 3/1eKTPOMAarHHTHHX NpPHGOPOB HauHHaeTCA
€O CHATHAA KOPMyCca H OTCOEAHHEHHS MPYMKHHE OT NPYXKHHO-
nepxarens. 3aTem pa3bupaloT ycnokonTeab. das 3toro ¢
NOMOIBIO CMeUHaNLHOrO KJIoYa HIH MHHHATIOPHOA KOMGH-
HHPOBaIHOM OTBEPTKH OTBHHYHBAIOT KOHTpraiiky H OMpaB-
KY_C TIOXNATHHKOM H BHIBOAAT KPHJIO YCMOKOHTEM H3
Kamepl. [Tocsie 3TOro npoBepAIOT NOABHKHYIO CHCTEMY NpH-
6opa. KepHb M MOANATHHKH MPOCMAaTPHBAIOT MOA MHKPO-
ckonoM. [Ipn HeO6XOMNMOCTH KepH MOXHO BHHYTb H3
onpaBkH. [I1s1 3TEro ero HyXHO 3akaTh B PYUHBIX THCOY-
Kax MM 32XBaTHTb GOKOpe3aMH MJH KycCayKamMH H OCTO-
POXHO NMOBOPAYHBATh, C/ETKAa OTTATHBAA KePH Ha ce6s.

Ecan BO3HHKaeT HeOGXOAHMOCTb BHEYTb OCb, TO MPHXO-
AOHTCA pa3bupaTh MOABHXKHYIO cHCTeMy no wacTam. [as
3TOMO HYXHO np PHTEJIbHO ¢ 0BaTh
pacro. netaneit, pa X Ha OCH, C MOMOLBIO
NPHCNOCOGJIEHHS, KOTOPOe MOXHO H3roToBHTb (puc. 40). B
cTaHnHe [ CBepJAT OTBEPCTHE 2, B KOTOpoe IIPOMYyCKalOT
och 5 W KaHaBKy 3 aniA nopuieHbka 4 ycnokoutens. [Toso-
eHHe CTPeJKH 6 GHKCHPYeTCA C NOMOWbIO OGHYHOrO ae-
peBAHHOro yrosbHika 7. [Ipn coxpaHeHHH B3aHMHOro pac-
NOJIOMEHHs AeTaseit NPHGOP MOC/]e PeMOHTa yaaeTcs Ao-
BOJILHO JIETKO N0AOTHATh MOJ CTapylo WKaJy.

Ec/H H3roTOBHTH Takoe MNPHCNOCOG/AEHHe HEBO3MOXHO,
TO c/ielyeT BBIYEPTHTb 3CKH3bI B3aHMHOrO DaCTOAOMEHHS
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OTAe/bHEIX feTasefl HIMOPHTeJbHOTO MeXaHH3Ma C yKala-
HHeM HeoGxoauMbix pa3MepaB. ITo STHM -3CKH3aM MOXHO
6yleT COXPaHHTb Pa3Mepnl feTaseft npu c6opke.

Pue. 40. TMpucnoco6iienHe Aag. GHKCAUHH BIAHMHOTO
PacnosoXeHHA ReTane:
I —crownma, 2—oveepctHe, J—KaWaKa, 4— nopuieiiek

YCMOKOUTEAR, 5 — OCh, 6 — CTPEAK:

7 —yron

CG6opKa 91eKTpOMarHHTHHX NpHGOPOB

C6opka 3/1eKTp THHX NpHGOP p AHTCA B
ob6patHoM nopsake. OHa HMeeT Pl CTeUH(HYECKHX OCO-
GeHHoOCTel, KOTOpHEe 06yC/OBJIeHH, [IaBHHM 06pa3oM, TeM,
YTO NOKA3aHHA 3JEKTPOMATHHTHHX NPHGOPOB C KPYrJod
KaTYWKOM 3aBHCAT OT MOJIOXEHHS MOABHKHOTO CepleYHHKa
OTHOCHTEJIbHO HEMOJBHNCHOTO, a TaKXe OT PaQnOJIOXeHHs
NOABHXHOrO CepleYHHKa Mo OTHOLIeHHIO K cTpeske. [ToaTo:
My npH c6OpKe MOABHXHOM CHCTeMH npHGopa nocJe pe-
MOHTa LOKHH GHTb COG/IONEHH pa3Mephl H B3aHMHOE pac-
noJioXeHHe geTaJeil.

TonBHXHYI0 CHCTEMY yCTaHaBJMBaloT B onopu. Hux-
HIOIO OMPaBKy TIPOYHO 3AKPENASIOT KPHIIbYATKOM, a -Bepx-
Hell OMpaBKO/ YCTaHaBJHBAIOT OChb B NOANMATHHKaX. 3a30p
MeX(1ly OCbio H MOATIATHHKOM AOJXKEH HMeTb 3a/aHHyio Be-
JIHYHHY. DTOr0 MOXHO NOCTHYb MyTeM Ha6JI0JeHHs 3a me-
pemellleHneM CTPe/XH TPH JIENKOM JOKaIHBAHHH O ABHXHOA
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YacTH. an HOpMaJIbHOM 3330pe OHa He J10JI2KHA OTKJOHATDb-
cs 6osiee 1—2 MM B o6e cToponn. [Ipn masom 3asope mpo-
HCXOIHT 3aTHpaHHe CTPEeJIKH, NMp.H Ype3MepHo 60JbIIOM —
ONPOKHABIBAHHE NOJABHXHON CHCTEMBI.

. Bennunna 3a3sopa pery.mpyeTcs NaBHBIM NOBOPOTOM
onpaBkH Ha '/g—'/4 obopora. HyxHO nOMHHMTb, yTO on-
PaBKy He CJiellyeT JOBEPTHIBATH A0 YNOPa, TAK KaK MPH 3TOM
MOJXHO pa3pywnth noanatHuk. [locne peryauposk 3asopa
NpOBEPSIOT, HAaCKOJIBLKO CBOGOHO NePeMellaeTCA TI0ABHHAS
CHCTeMa. ﬂllﬁ 3TOro ONPaBKH NMOOYepeHO BBEPTHBAIOTCA H
BLIBEPTHIBAIOTCA - HA OJHHAKOBOE KOJHYECTBO DGOPDTOB.
Kpbisio ycrnokouTens He MO/KHO 3aleBaTh O CTEHKH KaMe-
PH, a NMOABHXHBI CEPIEYHHK — O KapKac KaTywkH. 3aTeM
NPHNAHBAIOT K MpPYXKHHOJEPKATeNIO HapyXHHH KOHel npy-
HHHKH Tak, 4TOGB CTpeJIKa CTofi1a Ha HyJe. Mocne storo
BHOBb NpOBEPAIOT CBOﬁO}lHOe JABHXEHHe MOMABHMXHOM YacTH:
NJIaBHO yBeJHYHBAA TOK, HBSIIIOJ-IBIOT 33 ABHXXEHHEM CTpeJ-
KH OT HyJs 10 KOHEYHOH OTMEeTKH LIKaJbl H ¢HKCMPleT oT-
CYTCTBHe TPeHHA CTpPeJKH O WwKany. [1naBHO yMeHbwas Tok
N0 HyJs, NMPOBEPSAIOT YCTAaHOBKY CTPe/KH Ha HyJab. Hepos-
BpalleHHe CTPeJIKH K Hynesoﬁ OTMEeTKe CBHAETeJbCTBYeT o6
OTK/IOHEHHH Pa3MepoB AeTajeli HJAH HX B3aHMHOTO pacno-
JIOXKEHHA.

§ 32. PETYJIHPOBKA 3JIEKTPOMATHHTHBIX MPHBOPOB

B 3J1€KTPOMarHHTHbIX IPHGOPaX MoOc/e PEMOHTA -PeryJiH-
PYIOT npefeb WKaau. B HOpMaJbHO OTpery/nHpoBaHHOM
npuﬁope Hy/J€Bas H MAaKCHMaJIbHafd OTMETKH AOJKHH 6bITh
CHMMETPHYHB OTHOCHTEJ/IbHO LUEHTPa LUKaJbl H pacnoJjaratb-
cA Ha oaHoM ypoBHe. CTpesiKka, ABHrafCb BAOJb. WKL OT
€€ HayaJa A0 KOHLA, AO0JKHA OTKJVIOHATHCA Ha 90°.

PeryaupoBka npesiesios WKa/bl BeleTCs C/eAYIOUHM.06-
pa3oM. BkaioualoT npH6Op B cXeMy, MapaMeTpH KOTOPOH
NO3BOJIAIOT MJIABHO H3MEHATb TOK OT HYJA A0 MaKCHMaljb-
HOro 3Ha4YeHHA WKaJbl, H MIPH OTCYTCTBHH TOKA OCTPO 3aTO-
YEeHHBIM. KaPaHAALIOM HAHOCAT Y KOHUA CTPEJKH HyJjeByio
OTMeTKY. 3aTeM LHPKYJeM OTMEpAIOT PaccTOSIHHE OT JIEBOTO
BHHTa, Kp 0 1WKany, 10 #t oTMeTKH, H nepe-
HOCAT 3TO PacCTOAHHE BJIEBO OT NPABOrO KPeNexHOro BHHTA.
Moay4aloT KOHEYHYIO OTMETKY LIKaJW. 3aTeM BKJIOYAIOT
TOK. CTPeJlKa NOJIXKHA YCTAaHOBHTbCA Ha 'KOHeYHOH OTMeTKe.
Ecan oHa He 1o01M1a 10 Hee, TO HYXHO CABHHYTb MarHHT-
HHI/l WYHT K UeHDPY KaTylku. Ecan xe cTpeaxa ywaa 3a
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KOHEUHYIO OTMEeTKY, WIYHT CABHTaloT B OGPAaTHYIO CTOPOHY.
B cayuyasx, koraa TakMM cnocoGoM He ylaeTcs OTperyJH-
POBaTh MPEE/H WIKANH, MPHXOAHTCS H3MEHJL UHCIIO BHT-
KOB KaTyLIKH.

OTpery/upoBaB npefensl WIKa/bl, MPOH3BOAAT FPaiyH-
poBky npu6opa. s 3TOro OTPEMOHTHPOBAHHHII NpHGOP
BKJIOYAlOT BMeCTe ¢ B cxeMy (amnep
foc/e10BaTeIbHO, a BOJIbTMETP — MapaJiielbHo 06pasiio-
BoMy). CTpesiky HCNBITYeMOro npu6Opa yCTaHaBJIHBAIOT Ha
KOHeYHyl0 OTMETKY IKaJb (BO/ILTMETP NpeABapHTENbHO
nporpepaloT B TeyeHHe 15—20 MHH NpPH HOMHHAJIBHOM Ha-
IpsXKeHHH). 3aTeM . H Ha-
HOCAT MPOMEKYTOUHHE AeNeHHs. BummqaloT TOK H mpoBe-
PAIOT, BO3BPAaTHJACh JH CTPe/IKa Ha HyJeBYIo OTMeTKY. [Iph
HEOGXOAMMOCTH ee YCTaHaBJHBAIOT HA HYJb C NOMOWbLI
KOPPeKTOpa. BHOBbL BKJIIOYAIOT TOK ‘H HAHOCAT OTMETKH NPH
NepeMeLLeHHH CTPeTKH cJeBa Hanpaso. M3-3a sapuaunu
NOKa3aHi OHH He COBNaNaIOT C JE/HHAMH, HaHeCeHHHMH
npH 'y i . Oas yerp
3TOfi MOrpeIHOCTH OKOHYaTebHbE OTMETKH Ha IKaje fe-
N30T MOCPefHHE MeXAY OTMEeTKaMH, MOJYYEHHBIMH MpH
ZBHKEHHH CTPeJKH B 06e cTopoHn. IpH rpaaynpoBke npH-
Gop clelyeT NOMeCTHTb @ kopnyc (6e3 crekna) Bo H3Gexa-
HHe BJIHAHHS BHEWHHX MarHMTHHWX noJefi. YcTaHaBaHBaThb
CTpeJIKy Ha rpaay OTMeTKH AyeTcs nJas-
Ho. Pe3aysbTaThl rpanyupomm odopMARTS B BHIE TIPOTOKO-
LER

OTcyeTn Mo 06pa3uoBOMy NpHOOPY HalO MPOHIBONHTH,
nayuHas ¢ 1/5 aanHp wkaas. [103TOMy NpH MaviBIX TOKaX,
KOTAa TOYHOCTb H3MepeHHfi 1O o6pasuoBoMy npHGOPY
y'MeHbIUAeTCs, 1eNecoo0pa3Ho B KadecTBe NOC/ENHEr0 HC-
T10/1b30BaTh NPHGOP C MEHbLIHM NpenesoM H3MepeHHs.

§ 33. PABBOPKA, CEOPKA H PETYJIHPOBKA
SNIEKTPOAHHAMHYECKHX NPHEOPOB

l'lm(a:auuﬁ 3JIEKTPOAHHAMHIECKHX HPWGDPOB 3aBHCAT
OT B33aHMHOIO pacnoJyioXXeHHs nonaumuoﬁ H HeMolBHXHOM
kaTywek. [To3TOMy MpH HX npeapeMOHTHON pa3Gopke ueJse-
€006pa3Ho, KaK H AJIA 3/1eKTPOMArHHTHHX NPHGOPOB, 3aHK-
CHPOBATh Ha JepTeXKe B3aHMHOE PAcCMoOJONelHe H Pa3mMephl
OCHOBHBIX ).le‘l‘alleﬁ NOABHXHOM CHCTEeMH, KOTOpHhe NO0JIK-
HBl OWTb COXPaHeHH NpH cGopKe.

Tok B MO ABHXHYIO Ka'l'yl.l.ll(y 3JICKTPOAHHAMHYECKHX NpH-
60pOB MOABOAAT TaK e, KAK M B PaMKY MarHHTO3JeKTDH-
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YEeCKHX NpHGOPOB — yepes ABe NPYXKHHKH, KOTOpHE OMIHO-
BpPEMEHIIO CO31al0T NPOTHBOAeRCTBYIOWMi MoMeHT. IlosTo-
My pa36opka H c60pKa MOABHXHOM 4YacTH 3THX NMPHGOPOB
UPaKTHYECKH HHYeM He OTJIHYaeTCA OT aHAJOTHYHBIX oOne-
pauHit A/ MAarHHTOS/IEKTPHYECKHX MPHGOPOB.

PerynupoBKa 3JeKTPOAHHAMHYECKOTO BaTTMETpa CBO-
ZMTCA K NMpOBepKe ABHXEHH CTPEJKH MO WKajne (He AOJK-
HO GBITh TPEHHs), BEHYHHBI 3330pa MeX1y KepPHOM H MoA-
NATHHKOM, a TaKe NPOTHBOAEACTBYIOLLEr0 MOMEHTa Mpy-
KuHpl. [lns 3Toro no o6euM KaTylKaM npH6opa npomycka-
eTCA NMOCTOAHHBA TOK. B HemoaBHXHOM KaTyulke ero 3Ha-
YeHHe YCTaHABJIHBAIOT PaBHBIM HOMHHAJLHOMY, a B NOBHXK-
HOM — TaKHM, YTOGM Ha ee 3aXHMax OBIJIO HOMHHaJbHOE
Hanpsixenue. CONpOTHBJIEHHE paMKH NpH  peryJaHpoOBKe
onpenesisiOT C MOMOWbIO ABOAHOrO MOCTa H IOBOASAT €ro Be-
JHYHHY 0 HOMHHAJbHOM NyTeM H3MEHEHHs 3HaYeHHA N06a-
BOYHOTO COMPOTHBJIEHHS (B BOJLTMETPAX H BaTTMETPaxX) HJIH
CONMPOTHBJIEHHSA, LIYHTHPYIOUEro paMKy (B aMmepmerpax),
" AJIA YEro Ha OHOM H3 Mpe/esioB H3IMEpPeHHN BKJIOYalT 10-
FOJIHHTE/IbHYIO KaTyWKy (HJH, HaoGOPOT, OTKJIOYAIOT ee).
TeM caMbiM H3MEHSIOT NOKa3aHHs NPHGOPa TONBKO Ha O-
HOM M3 Npe/leOB H3MepeHHs, He H3MeHsAs noxa:anuﬁ Ha
NpYrHX npefienax.

§ 34. PA3BOPKA, CBOPKA H PErYJIHPOBKA
SEPPOIHHAMHYECKHX NPHBOPOB

Mo npunuuny neficteus QeppoanHamuyeckui npuéop
CXO/leH C 3JIEKTPOAHHAMHYECKHM, a NO YCTPOACTBY Hamo-
MHHaeT MAarHHTO3JIeKTDHYECKHH, HO BMECTO MOCTOAHHOrO
MarHHTa B HeM HCNOJ/b3yeTcA 3JeKTPOMATHHT B BHAE ABYX-
CeKIHOHHOM KaTYIUIKH, HAMOTaHHOM Ha MaruuTtonposoa. [To-
3TOMy pa3bopka u c6opka deppoiHHaMHYECKHX MPHGOPOB,
N0 CYWeCTBY, HHYEM He OTJ/IHYAETCH OT OMHCAHHBIX BHlle.

Kak u3BecTHO, ¢(eppoaHHaMHueCKHe MOKa3blBaloLLHe
npHGOpHL BLINYCKAIOT B OCHOBHOM B KauecTBe BAaTTMETPOB
nepeMeHHOro Toka. PeryiupoBKa Takoro npH60pa MnpoBo-
AHTCA CJENYIoUHM 06pa3oM. YCTaHaBJHBAIOT CTPeJKY Ha
HYJIeBYIO OTMETKY LIKaibl, a 3aTeM NPH HOMHHAJIbHOM Ha-
NpAXKEHHH H COS =1 yBeIHUHBAIOT TOK, NPOBEPAS OTCYTCT-
BHE TPeHHSl O WIKaJy H BEeJHYHHY 3a30pa MEXAY KEPHOM H
noanatHukoM. Tlocsie 3TOro NpH HOMHHAJLHBLIX HanpAMXeHHH
H TOKe i NpH cos =0 CMOTPAT, yCTaHOBH/IACh JH CTpeJKa
Ha HyJb. Ecan cTpesika OTK/JOHHJACh OT HYJs, TO 3TO CBH-
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JleTeJbCTBYeT O HaJHYHH YrJoBOH morpewHocTH. [as ee
KOMMEHCalHH Mapajie/blio TOKOBOH KaTywke ¢eppoauHa-
MHYECKOro BaTTMeTPa BKJIIOYAIOT KOHAEHCAaTOp, eMKOCTb KO-
TOPOro NMOAGHPAIOT TaK, YTOOLI CTPesika MpHGOpa OKa3anach
Ha HyllEBDﬁ otMmetke. Ilocse 3Toro BHOBb NPOH3BOAAT MO-
aepky NPH HOMHHAJLHBX WaNpsKEHHH W TOKe i cosp=1.

¢asunit peppoal HA BaTTMETP peryJaupy-
10T 103, THo. [To y npubopy yct nnBa-
10T Harpy3Kky, COOTBETCTBYIOLLYIO NOJIOBHHE WKAJbl Pery.iH-
pyemoro npu6opa, H HaHOCAT Ha WIKaJy MOCJeAHero PHCKY.
BkJioyaioT noouepento saements 'pas A u C. Peryaupys
no6aBoyHbie CONMPOTHBJIEHHA MapaJJesbHbIX neneh. no6u-
BAIOTCA, YTOGH NPH 3TOM CTPeKa BATTMETPa B OGOHX Cay-
YasX COBMajana C HaHeceHHOH PHCKOA. 3aTeM NpoBepalT
NpPHGOP NpH BKJIOYEHHBHIX OGOHX 3JIeMEeHTaXx Ha HOMHHaJb-
Uble HanpAXeHHA H TOKH MpH cos p=1.

§ 35. PA3BOPKA, CEOPKA H PETYJIHPOBKA
KOMBHHHPOBAHHBIX NPHEOPOB

K xo OTHOCATCA MPHGOPHI, NpeACTaBs-
jouHe co6ofi coueTanme Marnmosnempuqecxoro H3MepH-
TeNbHOro MeXaHW3Ma C npeo6pasoBaTensiMi (TecTep, aBo-
MeTphl i 1p.). Mx pa36opka u c60pka HHYEM He OTJIHYAIOT-
¢ OT pa3GopkH M CGOPKH MarHHTO3JEKTPHYECKHX NpH6o-
poB. [Ins KOMGHHHPOBAHHHX NMPHGOPOB NpH cGopke TaKxke
KYXHO Tpexfie BCEro MPOBEPHTh HAJHYHE MEXIy moJjioca-
MH MarHuTa yacTHdek kene3a. [Ipn ux oGHapyxeHun Mar-
HHTHYIO CHCTEMY Halo NPONYTb BO3AYXOM, a 3aTeM OYHC-
THTb KHCTOYKOH. KaK H B MarHHTO3/IeKTpHYECKHX MpHGOpaX,
3jech caenyer oﬁecne-m-rb YHCTOTY OGOMMBI H MarHHTONpO-
BOZa.

PerynupoBka H3MepHTEJbHOTO MeXaHH3Ma KOMGHHHPO-
BAaHHOrO NPHGOPA CBOAMTCA B NEPBYIO OYepelb K ero HaMar-
HHYHBAHHIO, TaK KaK NpH pa36opKe npHGopa O4eHb CHJb-
Ho (npHMepHo Ha 70%) ocnabaseTcs noJje ero NOCTOAHHOTO
maruuta. Ilostomy nepen pa36opkoR NPHHATO pa3MarkH-
YHBATh Mar HHTHYIO CHCTEMY NIPHG0Pa MOCTOAHHEIM TOKOM Ha
yCTaHOBKe /1A HAMarHHYHBAHHA H Pa3MarHHYHBaHHA TNO-
CTOAHHBIX MaruuToB (cM. § 9). Co6panHbiii npu6op HaMar-
HHYHBAETCA Ha TOM JKe YCTaHOBKE 10 MOJHOTO HAcChilleHHs
maruuta. [IpH HaMarHHYMBAaHHH HCMOJBL3YIOT MOCTOAHHBIA
TOK, BeIHYHHA KOTOpOro coctasseT 80—95% OT HOMHHRa/b-
HOro TOKa npu6opa.
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TMocne HaMarHHYMBAHHA MarHHTHOM CHCTEMbl NPOBEps-
10T paBHOMepHOCTD 1Kaabl. Llkana cuntaeTcs npakTHyeckH
ecam OT ZVIHHB HaHGOJIblIero aede-
HHA K HauuanbmeMy He npesbiwaet 1,3 (FOCT 5365—67).
Mpn cxaToil wkane CHCTEMy HYKHO Pa3MarHHTHTb, a 3a-
1eM BHOBb HaMarHHTHTb 6oJee caa6biM TokoM. UTo6b noay-
YHTb TpeGyeMbifi XapakTep WKajbl, 3Ty ONEPauHio NpH-
XOAHMTCA NPOAE/BIBATbH HCCKOJBLKO Pa3, TaK KaK BeqHYHHA
HaMarHHYHBAIOLILEro TOKa Onpe1e/ifeTcs no160poM.

Cnenyiowas onepauns npx pery:mposxe H3MEePHTE/ILHO-
ro — NOAroHKa co-
NIPOTHBICHHS LEMH PaMKH. ﬂllﬂ 3TOr0 K paMKe JAH60 Mmoj-
KJIOUaloT 106aBOYHBlE KATYWIKH, JHGO OTK/MIOYAlOT MX OT
Hee. TOYHaA MOATOHKAa UEMH DaMKH OCOGEHHO BaxKHa AJs
MHOrONpe/ie/ibHbIX NPHGOPOB, HMEIOWHX OfHY WKaay AAf
HECKOMIbKHX NPe/1eJI0B H3IMePeHHs.

3aKJIIOUHTEIILHOI .C no peryJiup
poBanHoro npu6opa ABARETCH €ro noBepKa,Ha Bcex npene-
JlaX_H3MepeHHs.

Tpn pemonte, c6opke H peryJHpoBKe KOMGHHHPOBaH-
HbIX MPHGOPOB HYXHO PYKOBOACTBOBAaTbCA NAcNMOPTOM Ha
npu6op HAH ero co, HM cneul
NeTaneit  CXeMB! HX COELHHEHHHL,

§ 36. CEOPKA H PETYJIHPOBKA 3JIEKTPOCTATHYECKHX
MPHBOPOB

OGuwue nonoxenus no cGopke
BAEKTPOCTATHYECKHX IIPHGOPOB

Kak H3BecTHO, 3/IeKTPOCTaTHYECKHE MPHGOPH BHITYCKa-
10T B KayecTBe BOJbTMETPOB H KHJIOBOJIbTMETPOB AJIS H3Me-
PEHHA HanpsKeHHil B LeENAX NOCTOSHHOTO M MEepeMeHHOro
TOKa. OHH BHIMOJHAIOTCA B ABYX MOAH¢H’K3I.[HRX'. C H3MeHe-
HHeM aKTHBHOIl NJIOIWAAH NJAACTHH H C H3MEHEeHHeM paccTto-
SHHA MeXIY NJIaCTHHaMH.

Tpu6opy nepsoro THna OT/AHYaloTcA GoJbluei YyBCT-
BHTEJIbHOCTBIO. ﬂ}ll yMeHblIeHHS KOHTaK THOM Pa3HOCTH
TNOTEHUHAJIOB NOABHXXHbIE H HEeNOABHXHBHIE MJIACTHHH TaKHX
npu6opoB AesaloT 1030J04eHHHMH. [Ipn c6opke 3sekTpo-
CTaTHYeCKHX TIPHGOPOB 3TH MJACTHHH HeJb3s TPOraTh py-
KaMH, HYMCHO HCNOJIb30BaTh NMHHUET, MOABEpPrilMics Tpes-
BApHTEJILHO CMelHabHOH 06pa6OTKe B aBHAUHOHHOM GeH-
3HHe, aleToHe HIR CNHpTe C UeJbio OGQJ)KHPHB&HI‘M

Oco6eHHo BaxHO B mpouecce c6OPKH BhAepKaTbipa-
BHJIbHOE€ MNOJIOXKEeHHe 3epKaJbla —OHO AO0JIKHO 6LITh ycra-
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HOBJIEHO MapaJe/ibHO OCH MOABHXHOM yacTH. [lpn Hapyue-
HHH 3TOrO MOJIONKEHHS CBETOBOM JIyY MOXeT MepemellaThest
HE 10 BCefl [UIHE WKaJbi, a TOJbKO MO ee YacTH.
AMOpTH3aUHOHHBE NPYKHHH NPHGOPa YCTaHABJAHBAIOT
TaK, 4TOGb PAaCTANKKH NPOXOAH/IH B LleHTPe BTY/AOK. B npo-
THBHOM CJiyyae MOLBHXKHaf 4acTh MD)KeT OTKJIOHHTBCSA OT
CBOEro HOPMaJbHOTO Mo.
NOABHTCA JAONOJHHTENbHAR ﬂOl‘pEI.I.IHOCTb Iepen npunaﬁwxon
PacTAXeK K aMOPTH3AUHOHHBIM MpPYXIHAM HaA0 NPaBHJb-
HO YCTaHOBHTb Hauya/bHOe MOJIOXEHHEe HeMOJABHMHON NJa-
CTHHb OTHOCHTEJ/IbHO NMOABHXKHON. Hapywenue ux B3anMHo-
10 PacroJioXeHHs BLI30BET yMeHbLeHHe eMKOCTH MOJBHK-
HOM 4aCTH H CHHXKEHHe BpaUIaloLIero MOMeHTa.

Peryanp puGopos ¢
aKTHBHOA NJOWAAH NAACTHH

PerynpoBky paBHOMEDHOCTH WIKaJbi H ee JAJHHBI Npo-
H3BOJAT, NOCTENEHHO YBeJIHYHBAsA HanpsiXKeHHe OT HyJs 10
BEpXHEro 3HaueHHs WKabl' XapaKTep IWKan CYHTaeTcs
YHOBJNETBOPHTENbHHIM, €CJIH CaMoe JJIHHHOe pacCTOsHHe
MeXAy ee AeJeHHAMH 6oJblie caMOro KOPOTKOTO paccTos-
HHa B 2—3 pasa. [IJHHY IWIKaabl MOXHO OTPeryJHpoBaTb
nyTeM H3MeHEHHs PacCTOAHHA MeX:1y MOJBHXHOM H Hemoa-
BHXHOM nnacthHamu. [IpH 3TOM o MOMXKHBI Bce BpeMs
0CTaBaTbCAA NMapajJeNbHHIMH APYT APYry, YTO AOCTHraeTcs

3aKpy BCeX TpeX WMHAeK Ha nJa-

Tec BIIEKTpDIlaMH

B Tex cayyasx, KOria BO3HHKaeT HEOGXOAHMOCTb OJHO-
BPEMEHHO .OTPEry/IHpOBaTh AJHHY Il PABHOMEPHOCTD LIKaJH,
MPHXOAHTCA H3MCHATH B3aHMHOE PacloJOXKeHHe NOABHKHBIX
M HEMONBHXHbIX MJACTHH NyTeM NOBOPOTAa HEMOABHKHOM
naacTiubl. EcMit HYXHO yBeNHYHTb wWKany i chesath ee
GJH3KOH K PaBHOMEDHOH, TO HEMOJBHIKHBIE MJACTHHbI cJe-
AyeT NoBOPayHBaTb NMPOTHB YaCOBOM CTPEJKH, €CH ee HyX-
HO YMEHbIIKTb, TO N0 YaCOBO CTpeJKe. YCTallOBHB HYXHYIO
AJHHY M XapaKTep IIKajbl, MJACTHHb JKECTKO 3aKPenJsioT.

Inuny WKabl MOXHO OTPEryJHpPOBaTb TaKKe H3MeHe-
HHEM JJIHHbI BepXHell PacTSXKKH, AJA 4Yero Hafo ONMyCTHTh
BEDXHIOK BTYJKY. YMeHblUeHHe MJIHHbI DacTAXKH Ha | MM
YKOpauHBaeT WKany Ha 2—3 MM.

B otperyanpopanHoM npuGope paccTosHHe Mexay noi-
BHXHOH 1 HENOMBIKHOH NAAaCTHHAMH JI0JKHO GLITb He Me-
Hee 2—3 MM.
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Mocne perynMpoBKH MOABHXHOH YacTH NMPHGOP MOJKEH
6biTh noABeprHyT Harpeny Ao 60°C B Tpu npuema, no 6 u
Kaxablit. B npoMexyTkax Mexay 3THMH LUKAaMH npH6op
nom«en conepmarhcn no 6 4 Npil KOMHATHO# Temneparype

(15—

Ocoﬁo oTBeTCTBEHHON onepauneil sIBJASETCA PeryaHpos-
Ka ONTHKH 3JIeKTpocTaTHYecKoro npu6opa. das storo ycra-
HaBJHBAIOT TY6yc TaK, YyToGb CBETOBOH Jyd Obln Hanpas-
JleH Ha 3epKaJiblie H MOKPLIBAJ BCIO €ro MOBEPXHOCTb. ITO
LaeT MaKCHMaJbHYIO OCBeUEHHOCTb wWKaJabl. [lanbHefwnit
XOM Jlyya DeryJupyloT MOBOPOTOM HEMONBHXHBIX 3epKan
TaK, 4TOGb CBETOBOH 3ai4HK HAXOMH/JCA B CepejHHe Kax-
AOrO H3 HHX.

Pe3KoCTH CBETOBOrO MATHA Ha WUKaJje NOCTHraloT MyTeM
PEry/IHPOBKH MOJIOXEHHS OGBEKTHBA, He CABHras JHH3BI H
nuadparmul. [lpu BpalleHHH OCBETHTENS H OTCYTCTBHH Ae-
(heKTOB B ONTHYECKOH CHCTeMe TeHeBas MOJOCKA CMeLlaThCs
He JO/KHA; OHA N0MKHA GbiTh YETKO#, BEPTHKANLHON H Ha-
XOMHTBCA TOYHO B LIEHTPE CBETOBOrO NATHA.

OuHCTKA JIHH3 H NOBEPXHOCTEH MOJABHXHOFO H Henoa-
BHIKHOrO 3€pKaJ MPOH3BOAHTCHA, €CHH 3TO HEOGXOLHMO,
TPANOYKOH, CMOYEHHOH B CIHpTE.

eryHpOBKa npHGOPOB ¢
PacCTOfIHHA MeXAY NAACTHHAMH

HenoasuxHylo NJIacTHHY BMecTe C H30JATOPOM pa3Me-
AT Ha paccTostHhH 135 MM OT NOABHXKHON, BKJIOYAIOT
pHGOP B CXEMY H MPOH3BOMAT PEry/NHPOBKY JAJHHB LKA
B auanasoHe 0—133 mm. Hauano u koHeu wWKaaw mOMK-
Hbl HaXOMHTbCA HAa OAHHAKOBMIX PAaCCTOAHHAX OT KOHIOB
3KpaHa. )

Jlanee npoBepAloOT HEPAaBHOMEPHOCTb WIKAJbl, AJA Yero
B paGouyeil YaCTH Moc/NefHell H3IMEPAIOT PacCTOSHHE MEXAY
JBYMf COCeHHMH JeNeHHSIMH H ONpefe]AlOT OTHOLIeHHE
HaH60JbIIEro W3 ITHX AeJeHHit K HauMenbuieMy. OHO He
M0MKHO 6biTh Goabuwie 1,5. MiaMenenwe AJMHBI M CTeneHH
HEPaBHOMEPHOCTH LKa/bi NOCTHTeTCA MmyTeM NpHEAHKEHHR
MOABHXHOM NJIACTHHB K HeNnoABHXHOA HJH yAaneHHa oT
nee. [To mocTHxeHHH Tpe6yeM0ro xapam-epa wKanb HK-
CHPYIOT Ha HeMnoABHXHO/
NJACTHHB OTHOCHTEJIbHO I'lOﬂBM)KHOﬁ

Jas Bcex mpefesioB H3MEPEHHA [eJaloT KepHepoM OT-
MeTKH Ha IlKaJje, COOTBETCTBYIOLUIHE LEHTpaM DTBepCTHH
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npyxuH ¢ukcatopos. [locsie 3TOro BO Bcex OTMeYEHHHX
MecTax ycTaHaB/HBalOT dukcatophl. [lepek.ouenne npene-
JI0B H3MePEeHHsi Y 3/IeKTPOCTaTHYECKHX NPHGOPOB ocyluecT-
BJSIOT MyTeM NepeMellleHHs HeNOABHXHOM MJACTHHH 1o
OCHOBaHHIO npu6opa. IpH 3TOM HINO NOBEPHYTb CreELHalb-
HYIO DYYKY, Pa3MellleHHYI0 Ha GOKOBOH CTOPOHe NMOABHMKHOM
NJACTHHBI, YTOGH CMEHHTb WIKaay, N0 KOTOPOH MPOH3BOAAT
oTcueT (y Takux npHGOPOB Ha MOAMIKA/NLHHKE Pa3MellleHO
HECKOJIbKO WKax).

§ 37. PA3BOPKA 1 CEOPKA HHAYKUHOHHBIX NMPHEOPOB

HHIyKuHOHHbE MPHGOPH B HAcToAllee BPeMs BHIMYCe
KaloT B KayecTBe CYETYHKOB AKTHBHOH H peaxmsnoﬁ 3JIeKT-
pH‘IECKOﬁ 3HEprHH. OHH BLINOJHAIOTCA KaK OAHOQ‘)ZJHHMH,
Tak M Tpexpa3HbIMH (IBYX- H TpexJeMeHTHHIMH). K Kau
CTBY peMOHTa, CGOPKH H peryJHpoBKH Takoro npuH6opa
ﬂpeﬂ‘bﬁMmOTCﬁ NOBLILIEHHbIE TPEGOBBHHH TaK KakK no ero
NOKa3aHHAM NPOM3BOAATCA NEHEXKHbiE PacyeTh ¢ MOTPeGH-
TeJieM.

Pa36opka cueTynkoB

CyeTYHKH NepefaloTCAs B PEMOHTHYIO MAacTepCcKylo NpH
OGHapyXeHHH B HHX MeXaHHYECKHX TNOBPEXAeHHA H NpH
HMCK2)XXEHHAX MOKa3aHui. [Tepe/l PeMOHTOM CHETHHK HYXKHO
BCKPHTh H OCMOTpPETb JJIfi TOTO, YTOGH ONpefle/IHTh XapakK-
Tep W pa3Mepn noepexaenuit. [lpn ocMoTpe oGpamaioT
BHHMaHHe Ha HCNPaBHOCTh 3/IEKTPHYECKHX COeLHHEHHl.
Mocne storo npuctynaiot k ero pas6opke. CHadana CHH-
MalOT CYETHBI/i MEXaHH3M, BHHHMAIOT BEPXHHi MOAMATHHK,
HHXKHHA NOANATHHK M AHCK. TOPMO3HOM MarHHT H 3/1€KTPO-
MarHHTHas CHCTEMa, KaK MpPaBHJIO, He CHHMaIOTCA, 33 HC-
KJIOYEHHeM CJlyyaeB, KOrla MPHXOAHTCA NepeMaTHBaTbh Ka-
TYWIKH.

TMoANATHHKH NPOCMaTPHBAIOT MOJA MHKPOCKONMOM H MpH
HEOGXONHMOCTH HX 3aMeHAIoT. PEMOHT H 3aMeHy MoAmsT-
HHKOB NpPOH3BOAAT TaK, KaK 6uio onucaxo B § 13.

Ipu pemonTe o6pa-
WAIOT Ha YHCTOTY HIAB. YUHCTKY H MOJIMPOBKY ee NPOH3BO+
ZAT Ha YacOBOM CTaHKe, B MaTPOH KOTOPOTO 3aXXHMaeTcs
NOMWHAHKK. JINfi NOMHPOBKH NMPHMEHAIOT AePEeBSHHYIO OMn-
PaBKY, MOKPHITYIO CMeUHaNbHON NacTOM, C NPOAOJBHBIM OT-
BEpCTHeM, HaMeTp KOTOPOro paBeH AnameTpy ram. K oce

79




HOBaHHIO MOJLIHNHHKA CO CTOPOHbI HIJIBI -PHK/IAAbIBAETCH
Apyras onpaska. Jlerko yaapssi no Hefi MOJIOTOYKOM, MOX-
HO yCTpaHHTb Wwatanue nrasl. Ecan uraa cornyTa, To npen-
BapHTE/IbHO €e HYXKHO BLIMPAMHTh Ha CMeUHaJbHOM MeTas-
JIHYECKOM MJIHTe.

TMpakTHKa 3KCNJyaTalHH CYETYHKOB 3JIEKTDPHYECKOH

3HeprHH MepeMeHHOro TOKa Moka3niBaet, uTo 10 80% Bcex
Tefl CYETHOrO NPHXOAHTCS Ha A0JIO
NOANATHHKOB H ocei.
eMOHT Oceil MPOM3BOMAT TaK Xe, KaK H /i CTpeJoy-
Hbix npu6opos. Ilpu ycTaHoBKe ocii HyXHO cobJionath oc-
TOPOXKHOCTb, YTOGHI He Nouapanatb NOAMATHIK.
pe3yJbTaTe AJHTEJbHOA 3KCMJIYyaTalHH OTBEPCTHA B
BEDXHell YacTH OCH CTaHOBATCA 3HAYHTE/NbHO GoJblue, Yem
B HHXHell, H IHCK MOXeT HayaTh BHGpHpOBaTh. [aa ycTpa-
HEHHAl 3TOH HEHCNPaBHOCTH OTBEPCTHE 3aKJEMbIBAIOT Ha
creunasbHOM ONpaBKe, a 3aTeM BHOBb CBEPJAT CBEPJIOM
HYXHOTO HameTpa.

Bu6pauns AHCKa MOKET BOSHHKHYTb TaKKe u3-3a nao-
Xoit CGOPKH OTHE/NbHBIX JeTajeil MarHHTHOM CHCTeMbl.
B 3TOM c/lyuae MOXHO yC/IbIIAaTh XapaKTepHoe ryleHHe
YBHAETb KoJeGaHHA BepXHeMH UacTH OCH.

PeMOHT CYETHOrO MeXaHH3Ma CBONHTCA O6BLIYHO K Tila-
TeJbHOM YHCTKE H MPOMBbIBKe ero yactedi. [/ MPOMBIBKH
NPHMEHSIOT XHAKOCTb cOcTaBa: 40 r MbiJa, PacTBOPEHHOrO
B 0,7 11 ropsyeft BoAbl, 5 I LLaBE/EBOH KHCJOTHI, TaKoe e
KOJIHYeCTBO MNHTbeBOH coabl, 200 r cnupTa-pekTHHKATa,
100 r HawaTbipHoro cnupra. CyeTiblfi MEXaHH3M MOrpyKa-
10T B 3TY MHAKOCTb Ha 2—3 MHH, NMOCJe Yero NpOMbIBAIOT
€ro B ropsyeit BOLe H BBICYIIIBAIOT.

Pa36opKa CYeTHOro MeXaHH3Ma, KaK NMpaBHJO, He Mpo-
u3poanTcA. OHa HeO6XOAMMAa TOJBKO NpPH OGHAapyXeHHH
MeXaHH4ecKHX NoJioMok ero yacTeit. [Ipu pas6opke neTann
CYETHOTO MeXaHH3Ma CJelyeT OuHWAaThb KHcToukoi. [lpn
nocienyiolei c60pke MeXaHH3Ma BO BCeX OKHAaX CYeTYHKa
noMkHa 6uiTh BhicTaBaeHa uuppa 9. He pekomennyercs
ZeTanH OQHOrO CYETYHKA MEePecTaBJATh B APYroi, npu c6op-
Ke He CJlellyeT KacaTbCsi PYKaMH CTaJbHbIX Oceil BO n3be-
JKaHHEe HX PXKaBJIEHHSA.

Huoraa B pesyabtaTe C60PKH MOTYT BO3HHKHYTb il€no-
MepHO GOJIbIIHE CHJIb TPEHHs, MPHBOASLMHC K OCTaHOBKe
MCXaHH3Ma. DTO CBHIETE/NLCTBYET O HAJHYHH YPe3MEpPHO
60/bIIHX MPOAOJLHLX M0$TOB. CMa3Ka MNOANATHHKOB H
LleCTepeH CYETHOTO MEXaHH3Ma MO3BOJHT 3HAYHTELHO
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YMEHbIHTL TPEHHC H HANOArO COXPAHHTL CYETHBI Mexa-
HH3M B paboTocnoco6HOM cocTosiMHH. McnbiTanus cyeTyH-
KOB M0Ka3aJIH, YTO NMPHMEPHO 32 [1Ba rojla HX IKCMIyaTalUHH
6e3 CMa3KH MOYTH BCE OCH BHIXOAAT M3 CTPOA, a MPH HAJH-
UHH CMa3KH OHH PabOTaioT NMPaKTHYeCKH 6e3 aBapil.

[pu cMa3Ke KOHUB OCeil MPOMBIBAIOT CHayana B 06e3-
JHDHBalOlEM COCTaBe, a NOTOM — B ropsyeit Boae NpH
70—80° C. 3aTeM HX norpyxaior
B Ba3e/IHHOBOE MacJo, noce. ye-
TO KaXayio ocb 6epyT NHHUETOM
H NPOTHPAIOT ManupocHof Gyma-
roil, yAanAs H3JHUIHEe Macao H
OCTaBJAS Ha MOBEPXHOCTH OCH
JHIL TOHKYIO MaCJAHYIO MJeH-
Ky. [ToAnATHHK cMa3bBAIOT MpH
MOMOLWUH TOHKOM HIJIbl, C KOHUA
KOTOpO#i B €ero KpaTep CTeKaeT
Kanas MacJaa.

Mpaska AxcKOB npoute Bcero
OCYyWLeCTBJIACTCA  CJEAYIOLUHM
cnoco6oM. [IHCK KJadyT Mexay
JBYMA MeTaJ/IH4eCKHMH NJIacTH-
namu. Tlo Bepxwedi naacTuHe pyc. 41 IpucnocoGaente
JIeTKO  MOCTYKHBAIOT ~MOJIOTOY-  A/IA KeNJeHHR OCH HHAYKUH-
koM. [pu c6opke auck nomxeH OHHOro mpH6opa:
BPAlLaTbCA B 3a30pe MEXAy Ka- . '+ 2= naacTumi o= auck, 4=
TYWKamH 6e3 BHAMMBIX KoJe-

Ganuit.

Ocb KpenAT B UEHTpe AHCKA Ha CleLHaJbHOM NpHCNO-
cobaennn (puc. 41). Mexay AByMs naacTiHamu [ u 2 cle-
JlaHa CrelHaabHas KaHaBKa, B KOTOPOil pa3melnactcs AHCK
3 ¢ ocbio 4. ITO npHCNOCO6GeHHe HArpeBaloT Ha 3JEKTPH-
YecKoli MJHTKe, MOC/JE Yero B KaHAaBKY 3aJHBAIOT OJIOBSIHH-
CTHIt cnJaB. 3acTHBas, OH TBEPAO GHKCHPYET OCb B LeHTpe
JUER

C6opKa cYeTYHKOB

CSOPKH CYeTYHKA HAYHHAETCA C BHHMaTeJbHOro OCMOT-
pa MOABHXKHON CHCTEMB, NPOBEPKH KPENEeKHLIX BHHTOB H
NOCTOAHHOIO MarHHTa. 3a30p MeXay MOJIOCaMH MarHuTa
MOXIIO NPH H€06X0‘1MMOCTH NMOAYHCTHTb TOHKO#M (Ile 6oJee
0,2—0,3 MM) cTasibHOH naacTHHKOM. Bce aertann, moaro-
TOBJIEHHbIE K CGOPKC, AONXKHBI 6bITh YHCTBHIMH, BHHTBHI Ha-

81



ZIeXHO 3aKpenJieHbl, KOHTaKTH ymioTHeHn. CaM npouecc
COOPKH COCTOMT B YCTaHOBKe MOANATHHKA, AHCKA C OCbIO,
MOAIIHMHHKA M CYETHOTO MeXaHH3Ma. CHMMETPHYHOCTbL
JIMCKa JIOCTHraeTCA peryJHpoBKoit noawunxuka. [ocse sto-
ro 3aKpenJsioT BCe BHHTHl H KOHTPraifkH.

§38. PEFTYJIHPOBKA CYETYHKOB 3-’IEKTPHlIECKOH
3HEPrHH

IMepen perynnpoBkoit 0AHODAIHOrO CYETYHKA €ro cie-
Aayet «oﬁxa‘ra’rb» T. €. BKJIOYHTb B CeTb HAa HOMHHaJb-
Hoe Hanﬁn«euue H NpH TOKe, B NOJITOpa pa3a GoJbllueM pa-
Gouero. [TonyTHO peryanpyioT noJioxeH:e TOPMO3HOrO Mar-
HHTa TaKHM 06Pa3oM, 4TOGH MOA €ro MOMOCaMH JIHCK Gbia
PAcMoIONeH CHMMETPHUHO.

3aTeM NPOH3IBOAAT PEryIHPOBKY KOMMEHCAUHH CHJ Tpe-
HHA, AN 4Yero AHCK CYETYHKA CTABAT B TaKOe MNOJIOXKEHHe,
4TOGH HaHeCeHHble HAa HeM MaJeHbKHe KpacHbie NOJIOCKH
TMPHXOAHJHCb K3aK pa3 NMPOTHB OTCYETHOro OKHa. Pery}lw
POBKY BelyT [0 TeX MOp, MOKAa AHCK He HAayHeT MelJIEHHO
Bpamatbes. CieayeT HMeTb B BHAY, 4TO 3Ty ONepauHio
NPOBOAAT NMPH OTCYTCTBHH TOKa B noc/ie10BaTe/IbHOIH  Ka-
Tylge H HOMHHAaJIbHOM HaNpsAXEeHHH Ha 3aXXHMax napaJ-
nenbHoRt Katywku. [NepeMelenneM KoMneHcaTopa TpeHHs,
KOTOPHA MOXET GHTb BHIMOJNHEH HJH B BHAE BHHTA, HJH B
BHAe MJIaCTHHbI, H pacrnoJiaraercsa MOA AHCKOM, CO3JalOT AO-
NIOJIHHTE/bHbIA BPALLAIOWHi MOMEHT, He 3aBHCAULHIA OT Ha-
TPY3KH. nol.l ero BO3/efiCTBHEM [HCK HayHHaeT MeNJIeHHO
BpallaTbCA, YTO FOBOPHT O BO3HHKHOBEHHH camMoxoaa. Uro-
6Bl ero yCTPaHHTh, Ha MapajJie/lbHyl0 KaTyWKY NMOAAIOT Ha-
npsikenne, Ha 10% GoJblue HOMHHAJILHOTO, a MOC/EN0Ba-
TEJIbHYI0 KaTyLIKy OCTaBJAIOT OGeCTO‘leHHOﬁ; ycCTaHaBJaHBa-
10T AHCK B TaKoe MOJIoXKeHHe, MPH KOTOPOM NMPOTHB OTCYeT-
HOrO OKHa pacnoJaraetcs Gosbllas KpacHas modoca. ITocae
10r0 KaK OHa yfleT 3a npejesibl OKH3, HALO BPYuHYlO NpH-
FHYTb T f GAaXKOK K T y KPIOYKY TaK, 4YTO-
6B IHCK OCT: nca. Onep no
TPEHHA H NO YCTPaHEHHIO caMoon:la TIPHXOAHTCA MOBTOPATH
HECKOJIbKO pa3, TaK KaK peryJHpoBKa OJHOroO H3 3THX Ma-
PaMeTpoB MOUTH BCErfla HapylIaeT perynHpOBKY ApYroro.

Tocae p y! BIX NpoH3BOAAT
PeryJIMpoBKY NOpOra YyBCTBHTENbHOCTH. I'lpu 3TOM B moc-
JlefloBaTe/IbHYI0 KaTyWKy NMOAAIOT TOK, paBHuit 5% ot Ho-
MHHAJIbHOrO, a MnapaJJeJibHyl0 KaTYyWIKy BKJIOYAlOT Ha HO-
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MHHAaJIbHO€ HamnpsXKeHHe. HHCK B 3THX YCJIOBHAX NOJIXEeH
6e30CTaHOBOYHO BpawaTbCA. Ecan xe on CTOHT, a2 TOpMO3-
HOIl $G/1aXKOK HAaXOMHTCA NMPAMO NMPOTHB TOPMO3HOTO KPIOY-
Ka, T0 $pJ1a¥KOK HAal0 C/ierka OTOFHYThb OT KPIOYKa, yMeHb-
KB CHAY MPHTSXCHHA MexX1y HuMH. [Tocse 3TOro Hyx)HO
BHOBb MOBTOPHTb ONEPalLHi NO Pery/iHpOBKe TPEHHA H MO
YCTPaHeHHIO CaMoXoaa.

Ecsm ke TOPMO3HOH (1aXOK 11aXOAHTCA B CTOPOHE OT
KpIOYKa, KOFla JHCK OCTaeTcs B MOKOe, TO 3TO CBHAETelb-
CTBYeT O HA/JHYMH TPA3H B ONOPAaX, CYETHOM MeXaHH3Me,
3a30paX M APYrHX AeTansX. 3arps3HeHHble MecTa MpPOMM-
BalOT B NMPOMBIBOYHOH XHAKOCTH (cM. § 37) u nocae npo-
CYWKH BHOBb MNPOBEPAIOT MNOPOTr YYBCTBHTEJbHOCTH CYeT-
uHKa.

B 3akJjiouenne npoBoAAT Konrponbnylo NPOBEPKY MpH-
6opa npu Harpyskax 10, 20, 100% oT HOMHHaJAbHOM
# npu cosp=1 u 0,5. Ipu xou'rponbnoﬁ NpoBepKe HCMOJb-
3YIOT 3/1eKTPOAHHAMHYCCKHA BaTTMeTp Kaacca 0,1 nau 0,2
H CeKyHaOMep C LeHoM nenenuit 0,1 c.

Peryaupopky TpexdasHbix nnyxsnemeumux CYETYHKOB
TNIPOH3BOAAT AJIA KaXAOro 3J1eMeHTa B OTAEJbHOCTH. Hauu-
HAalOT C peryJHPOBKH BEJHYHHB TPEHHA. I'Iposepmo'r uyB-
CTBHTEJIbHOCTb H YCTPAHAIOT CaMOXOA. L] onepauuu BeAYT
CHayaJa AJifg KaXJaoro 3JieMeHTa B OTAE€JbHOCTH, @ NOTOM —
Ans 06OHX 3/IeMEHTOB COBMECTHO. MeTOHKa HX npoBeleHHs
TaKas Xe, Kak H Anasa onuo¢a:uux CYETYHKOB.

Ipu perynnpoBke BHYTPeHHero CABHra NapaijesbHHe
KaTyWwKH OGOHX 3/1eMEHTOB BKJIOHAIOT HAa HOMHHAJbHHE
HanpsXeHHd. Mo nocJsie 10BaTeJbHOM KaTyllKe OJHOro H3
3/1IEMEHTOB N0JI2K€H NPOXOAHTb HOMHHaJIbHBIA TOK, CHBKH)"
Tuifi o dase oT Hanpsxenus Ha 90° (cos p=0); uenb BTO-
poro snementa o6ectoueHa. IIpH 3THX YCJOBHAX AHCKH
CYeTYHKA JO/NKHBI HAXOAHTbCA B nokoe. Ecan xe oun Bpa-
WAITCA, TO M3MEHAIOT BEJHYHHY JMONOJIHHTENBHOT O conpo-
THDJIEHHS, Pa3MELIEHHOTO Ha CepleyHHKe NapajJesbHoR
KaTYWKH, NyTeM nepeMellleHHs XOMYTHKa. Ecau AHCKH H
nocse 3TOr0 He OCTaHAaBJHMBAKOTCR, TO CPE3AlOT OAMH H3
KOPOTKO3aMKHYTbIX BHTKOB, PacnoJIOXXeHHBIX Ha TOM Xe
cepreynnuke. Ecsin IHCK Bce paBHO MpojoJKaeT BpalaThes,
TO cpe3aioT Cc'le)llelLl}‘lﬁ BHTOK H T. A. 10 OCTAaHOBKH JHCKa.
AHaNOTHYHO PeryJHpYiOT BTOPOi 3JIeMeHT. -

Banchupoaxa 3JIEeMEHTOB 3aKJIO4Yaercs B TOM, 4TO na-
paJl.'lEIle.Ne KaTyWKH 060HX 3JIEMEHTOB BKJIIOYAIOT HA OAH-
HakoBoe uanpnmehue, a nocJjeaoBaTeJibHbe KaTyU.IKH BKJIIO-
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YalOT BCTPEYHO (HAYaJOo OMHOM H3 HHX COENHHSIOT C KOHLOM
ApYroit), M B HHX MOAAIOT TOKH, paBHHe NoO BeaHyuHe. [pn
TaKHX YC.JOBNAX AMCK BpaillaThcs He AosxeH. Ecam sce xe
OH NMPHXOIHT BO BpallCHHE, TO NMPOH3ROAAT 6ajlaHCHPOBKY
nepeMmellleliHCM MarHHTHOPO WIYHTA: B TeX CAydasx, KOraa
AHCK BpaluaeTcs B MPAMOM HanpasjeHHH (KpacHas 1oJoc-
Ka nepeMellaeTcs OT JIEBOro Kpas OTCUETHOrO OKHa K Mpa-
BOMY), OMEPHPYIOT LIYHTOM MEPBOro 3JeMeHTa; MpH Bpa-
WeHHH AHCKA B 06PaTHOM llanpaBJeHt ucno.nbayxor WYHT
BTOPOrO 3JIEMEHTa.

Jlanee mpOM3BOAAT PeryJHPOBKY CYETUHKA npu _Harpys-
Ke: CHayaJa KamJOoro 3JeMeHTa B OTAe/bHOCTH, a 3aTeM —*
BMecTe OGOHX 3JIeMeHTOB. PeryiHpoBKY BeayT NpH TOKax
Harpy3kH, paeubix 5, 10, 20, 100% ot womuHaJbHOrO, H
cos@=1 a TaKkxe NMPH HOMHHAaJbHOM TOKe H c0s=0,5.
TIpn peryJiHpOBKe HCMOJIb3YIOT 31€KTPOAHHAMHYECKHH BaTT-
MeTp knacca 0,1 uam 0,2 n cekyHaoMep C UeHOH AeneHHs
0lc

KontponbHas noBepka Heo6XooHMa Kak AAf KaXAO0ro
3/IeMeHTa B OTAENbHOCTH, TaK H LA OGOHX 3/1eMEHTOB
BmecTe. [loasieMeHTHYI0 NOBepKy BelyT NpH Harpyskax,
paeuux 20, 50 u 100% or HOMHHaJbHOH, H cos@=]1, a
1aKXKe NPH HOMHHA/bHOM Harpyske u cos ¢=0,5. CoBMecT-
HYIO MOBEPKY OCYUIeCTBJAAIOT NMpH Harpyskax 5, 10, 20, 50,

100% oT HOMHHaJbHON H cOS =1, a TaKxe NpH Harpy3sKax,
paeunix 10, 20, 50, 100% ot HOMiHa/bHOH, H cos ¢=0,5.
Tpu KouTposBHOIT TCA Te e NpHEOP

4TO M NpPH peryaHpoBke won HarpyaKoM.

PerynHpoBKky TpexsJieMeHTHHX TPEX(ha3HbX CUeTYHKOB
NPOH3BOAAT TaK Xe, KaK M ofHodasunx. Ho perynmuposka
CHBHra H 6a/aHCHPOBKA 3JIEMEHTOB OCYUIECTBJSIOTCA MO-
sneMeHTHO npH cos@=1. BkJioyas noouepeaHo Kaxabiit
3JIEMEHT, AOGHBZIOTCFI C NMOMOLUbLI0O MArHHTHOrO WYHTA OOH-
BaKOBOM YaCTOTH BpalleHHs Aucka. 3aTeM nph cos g=0,5
BBINOJHAIT pPeryJHpoBKY BHYTDEHHero yrna casura ¢as.
B 3TOM c/yyae AMCKH TOXC NOJKHH ONMHaKOBO BpallaTh-
Cfl, YTO AOCTHraeTcs H3ME€HCHHEM BeJHYHHbI AOMNOJHHTEeJb-
HbIX CanOTHBJlEHHﬁ H YHCJA KOPOTKO3aMKHYTHIX BHTKOB
Ha Napa//e/bHOA KaTylKe. COOTBETCTBYIOWIEr0 3JjeMeHTa.

PEI‘yllMpOBKy CYETYHKOB peaKTHBHOﬁ 3HEpPrHH BHINOJ-
HAIOT TaK Xe, HO NpH slnq;—l using=

Mepen , koHTpOABHOI o‘rperv
CYeTYHK peKOMeHnye‘rcﬂ HECKOIbKO pas BchaxHyTh B
pyKax.
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§ 39. PEMOHT H PETYJIHPOBKA BHBPALLROHHBIX
FAJIbBAHOMETPOB

Bu6paunoHHKt ranbBaHOMETp npeacTabaseT co6oi pas-
HOBHIHOCTb MAarHHTO3JIEKTPHUECKOr0 NPHGOPA C MOABHINK-
HHIM MarHuTOM. OH NPHMEHAETCA B KayecTBe HyJb-HHAHKA-
TOpa B MOCTaX H KOMNeHCaTopaXx nepemeHHoro Toka. Ero
PaMKy H MarHMTHYIO CHCTeMy COGHPAIOT TaK Xe, Kak H y
OGLIYHOrO MarHHTO3JeKTpHueckoro mnpubopa (cm. § 29);
c60pka H 3aMeHa JeTajieli aHaJOrHYHA, HanpuMep, c6opke
H 3aMeHe JeTaJjell 3JEKTPOCTaTHYeCKOro npu6opa (cM.

36).

Hns pemonta DHHBIX Ta POB YCTaHOB-
ew onpejieseRKbIf NOPALOK. B nepayio ouepenb npoBepsioT
HCMP'aBHOCTb TPaHCOPMAaTOPa, MHTAIOWEro OCBETHTEJbHOE
yctpoitctso. Ero BTOpHuHOe HampsKeHHe NOMKHO OhiThb
6,3 B. Ipu HeoGxoauMocTH TpaHcGHOPMATOP: NEPEMaTHBAIOT.
TMocnie 3TOro 3aMepAIOT CONPOTHBJIEHHE KAaTYLIeK CTyneHuya-
TOro AeJIHTEJI1 HanpsiXKeHHsA, KOTOpoe AO0JKHO COOTBETCTBO-
BaTb HOMHHaJbHOMY. HeHcnpaBHbie KaTywkn nepeMaThiBa-
oTcs. 3ateM onpeaensioT IeJOCTHOCTb H HaTAXEHHe pacTs-
HKeK. Heucnpaanue PacTAXKH 3aMeHAIT HOBBIMH,
m:my'-xeuuumu C 3aBOJa B KayecTBe 3aMacHBIX 4acTeil.

Curenyiouteit onepauHei sBJfeTCA PeryJHpoBKa rajbBa-
HOMETpa Al NOJIYYEHHSA APKOH CMJIOLIHOI CBETOBOM NONOCH
Ha WIKane ¢ ABHO BBIPAXKEHHOH TEMHOM PHCKOH mocepelHHe.
9ta cBeToBas noJoca MOMKIIa MepeMellaThcs BAOJb Beeft
WKaasl.

Tpu peryaupoBke nepek/ioyaTesib OCBETHTENA CTaBAT B
noJioxeHue «BkJoueHo». l'lepemel.uan OCBETHTEJIb C JHH30M-
KOHMJIEHCOPOM  BIO/b TPYGKH, NOGHBAIOTCA MaKCHMaJbHO
pe3Koro H306paKeHHs NPH HeOGXOAHMON [JIHHE CBeTOBOH
noJsockH. Bpalas Tpy6Ky BNpaBo H BJ€BO, yCTAHABJHBAIOT
3TY NOJIOCKY NapaJenbHO OTMeTKaM wWKasbl. [ToBopaunBas
pyuky «Hso6paxenne», nepemelwaoT CBETOBYIO moJoOCy
BBepX H BHH3. PaccTosHMe, Ha KOTOpOE MNepeMellaeTcs no-
JIOCa, He NOJIXKHO 6HTb Kopoye NJIHHbI HAaHMEHbLUHX OTMETOK
Ha wKane. B npoTHBHOM cJayuae HYXHO OTperyJHpOBaTb
IKCLUEHTPHK.

Mocae 3toro raJbBaHOMeTp BKJIOYAIOT B CXeMy, NMHTae-
MYIO nepeMeHHbIM TOKOM l'lpOMHLLIlIeI{HOﬁ YacToTHl, H yCTa-
HaBJIHBAIOT TOK B 3 MKA, 3aTeM HaCTPaHBAIOT rajbBaHOMETp
B pe3oHaHc BpaulenHem pyukH «Hactpoitkax. [Tpu 3tom npo-
THB CepelHHH OKOLUKa-raJbBaHOMETPa AOJXKHA HAXOAHTbCA

85



HeoKpalleHHas YacTh 1HcKa. MelsleHHo NoBOpauHBas BCTaB-
Ky npu6opa, OnpeeflOT TOYKY MaKCIMaJbHOH YYBCTBH-
TeabHOCTH. Ec/in OHa OKaXeTcs c/iena OT HyJIeBOro JeNenus,
TO HAKOHEUHHKH H3 NMEPMaJJof HYKHO CHBHHYTb BJIEBO
(npaBbift — K BCTaBKe, JIEBbIii -— OT Hee); ec/H Xe OHa OKa-
HeTCA CnpaBa OT HYJA, TO HAKOHEYHHKH HaAO CHBHHYTb B
06paTHOM HanpasJieHHH.

TMocnenneii onepalkeit Npu peryanposKe rajibBaHoMeTpa
AB/ISIETCA ONpejesieHHe MOCTOAHHLIX MO NepeMeHHOMY TOKY
H HanpsXXeHHIO, a TaK)Xe MOJIOCH pe30HaHca.

MocTosuHbe NO nepemenHoMy TOKY Ci H No nepeMeHHO-
MY Hanpskennio Cy ONpefiesifloT NpH TPex 3HAaYeHHAX yac-
ToTh: 30, 50 u 100 't 1 NpH OTKJIONEHHH CBETOBOrO Jy4a
BnpaBo no wkaje Ha | cM. [aibBaloMeTp HacTpaHBalOT B
Pe30HaHC NPA KaXIOH H3 3THX ACTOT, pyuKy «UyBCTBHTEJb-
HOCTb» YCTAaHaBJIHBAIOT B TAKOE MOJOXKEHHE, MPH KOTOPOM
uyBCTBHTE/ILHOCTL MakcHMaabHa. [Tpn onpejesnennn nocto-
AIHHOA MO TOKY NOC/Ie10BATEbHO C T2 1bBaHOMETPOM BKJIO-
4aloT pe3ncTop conpoTHBenneM | MOM, a npu onpeaeieHnH
NIOCTOAHHOIT 110 HANPSKEHHIO MapajifebHO rajlbBaHOMETpY
NOACOeAHHAIOT pe3ucTop conpothaennem 0,01 Om. IMocro-
SIHHAA N0 TOKY HJH HalIPSXKEHHIO NOJACYHTHIBACTCA KaK OTHO-
IleHHe COOTBETCTBEHHO TOKA HJH HaNpPAXKEeHHA K OTK/IOHEHHIO
CBETOBOr0 J1y4a @ Mo WKaJe:

4 U
'C,=T H C"=T'

TanbBanoMetp THna BT cuutaeTca roaubim, ecan Ci=
=10-7 A/MM+=20% u C,=2-10-5 B/mm.

TMosnocoit pe3oHaHca MPHHATO HA3LIBATh TaKOe OTKJOHE-
HHe (B %) 4acTOTbI MePeMEHHOTO0 TOKa OT 4acTOTH COGCT-
BEHHBIX KosieGaHH# rajnbBaHOMeTpa, NMPH KOTOPOM aMMJHTY-
Jla 3THX KOAeGaHHiH yMeHbllaeTcs B ABa pasa.

[lllﬁ onpejeJsieHHA NoJIOCH pe30HaHCa HYXHO ua}'n'u CHa-
4a/1a OCTOAHHYIO I'aIbBAHOMETPA N0 NOCTOAHHOMY TOKY Cr.
C 370l uesiblo NPHGOP, NpeaBapHTEbHO HACTPOEHHBI B pe-
30HaHC c yacToToil 50 Fu, BKJIOYAIOT B UeNb MOCTOAHHOroO
TOKa MocJie10BaTe/IbHO C Pe3HCTOPOM, HMEIOUIHM CONMPOTHB-
nenne 10 KOM, H YCTaHaBJHBAIOT MAaKCHMAaJIbHYIO YYBCTBH-
TenbHoCTb. [Tosoca pesoHaHca nponopuHoHa/ibHa OTHOLWe-
HHIO NMOCTOAHHBIX ra/lbBaHOMETpPa MO NMOCTOAHHOMY H mepe-
MEHHOMY TOKY:

af—245SL
C -
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§ 40. PEFYJIHPOBKA CAMOMHWYIHKX NPHEOPOB

CamMonuuywme aMnepMeTpsl H BOJLTMETPH BHIMYCKAIOT-
€51 MarHHTO3/1EKTPI it cHCTeMbI, yluHe BaTTMeT-
pbl (Tpexda3snbie, AByX3JeMeHTHbE), Ga3oMeTpLl H 4acTO-
ToMepbl — deppoaHHaMuyeckoit. s 3anucH nepeMeHHHX
HanpsXEeHHH H TOKOB HCMOJIb3YeTCA MarHHTO3/IeKTPHYECKHit
MeXaHH3M c npeoGpa3oBaTeseM.

PeryaHpoBKa caMONHWYWHX
aMnepmMeTpoB H BOJALTMETPOB

YepHH/IbHHILY H pe3epByap HyJIEBOrO OTMETYHKa 3anoJ-
HSAIOT CMeLHaNbHHIMH YepHHJaMH. UepHHJa MOMHO H3roTo-
BHTb TaKHM 06Pa3oM: PacTBOPHTb OTAEJbHO B HeGOJBLIOM
KOJIHYecTBe TenJoil Boab (npu 60—80° C) KpacHTessb, riio-
K03y H ¢eHoJ. PacTBOpb CMeWIHBAIOT, CJAHBAIQT- BMECTE, J10-
6aBJAIOT TYAa elle rJOKO3b H Pa36aBAsioT TenJoi BOAOH,
a 3aTeM O0TOHAbTPOBHIBaIOT. Koraa Macca oTcTouTcs, A06aB-
JISIOT B Hee IJHUEPHH H TLWATeNbHO pa3Melwnsaiot. IToay-
YeHHbIi cocTaB colepkHT (%): Kpachreas — 1,2, rioko-
3b— 1,5, ranuepuna — 3, denona — 0,15, mucTHANHPOBAH-
Hoit Boas — 94,15.

HyneBoit OTMETYHK pacnoJaraioT TaK, YTOGH OH coBna-
Jlan ¢ JeBbIM KpaeM QHAarpaMMHOi GyMarH, MJIOTHO MpHJe-
FaloWHM K BaJHKY JNEHTONPOTAXHOro Mexanuama. C nomo-
Wbi0 KOPPEKTOpPa KAamu/Ap YCTaHABAHBAIOT Ha JHHHIO
HYJIeBOTO OTMETYHKA NPH ABHXKYlleiica Gymare i Ha KaJje
0TMeualoT COOTBETCTBYIOLLEe N0JI0XKeHHe CTPenKH. DTo Gynet
HyJeBasi (Haya/bHas) OTMETKA LIKaJbl. YCTaHOBHB KamJ-
P Ha KOHEYHYIO JIHHHIO HarpaMMHO/ GyMarH, HaHOCAT
Ha WIKany TaKkKe KOHeUHYI0 OTMeTKY. PacxoxaeHus Mexay
COOTBETCTBYIOUIHMH OTMETKAMH Ha AMarpaMMHoi Gymare
Ha lWKaJe A0NycKaloTcA He Gostee 5 M.

BKJIIOYHB JIEHTONPOTAMHBIA MEXaHH3M, NPOBEPAIOT COB-
najexHe KpaiiHHX OTMETOK MO Bceii AJIHHe GyMarH; BHIKJIO-
YHB MEeXaHW3M, CMOTPAT, COBNAAalOT JH CAeNaHHbe 3aMHCH
C IHHHAMH Ha Gymare. OTK. He 0JIKHO mp Tb
1 MM,

BHLABHraloT H3MEPHTENbHBI MEXaHH3M H3 KOpyca npH-
60pa HapyXy, YCTaHAaBJHBAIOT CTPENKY TakK, YTOGH Kanuj-
AP He Kacajics GyMarH, H CTaBAT MeXaHH3M 66paTHO B
kopnyc. Eue pa3 npoBepsioT no;0xenne CTPeJNKH Ha HyJe-
BOH 'H KOHEYHOMH -OTMeTKaX lWKanb. B TakoM Buae camonu-
WyuiHit aMIepMeTp HAH BOJLTMETp FOTOB K paGoTe.
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Pery npoBKa caMONHuymux
BAaTTMETPOB H BapMETPOB

CaMonuuywne BaTTMETPH M BapMeTpHl Mpexje BCero
NMpOBePAIOT HAa OTCYTCTBHE BJIHAHHA HaNpsXXEHHA H TOKa.
BansAHHe HAaNpsKEHHA ONPENeNsioT IIPH HOMHHA/JLHOM Ha-
NpsAXKEHHH H BBLIKJIIOYEHHOM TOKe, a BJHAHHE TOKAa— Hao60-
POT, NPH BLIKJIOYEHHOM HANpPAXKeHHH H HOMHHAJIbHOM TOKe.
B oGonx ciyyasnx cTpesika He OJIKHA OTKJIOHATLCA OT HyJe-
BOit OTMeTKH Gosiee yeM Ha | MM. Ecam e cTpeska oTKJo-
HHJIaCb NMpH MOJaye HaMpsXeHHA H OTCYTCTBHH TOKa, TO
perysupyeTcs 3a3op NapajJesbHOi KaTYWKH, a ecaH NpH
noaaye TOKa H OTCYTCTBHH HanpsXXeHHA, TO peryJjHpyercs
3asop nocJsie 10BaTeJbHOi KaTyLKH.

JHanee no 06pa3ucBLM NPHGOPaM YCTaHABJHBAIOT HOMH-
llaNbHbie 3HAYEHHS HANPSAKEHHA M TOKa, BpalleHHeM a3o-
perynaTcpa 3afaloT MeXAY HHMH COS ¢=1 A/ BaTTMeTPOB
1 sin@=0,8 ans BapMeTpoB. Pa3puiBaloT TOKOBYIO Lenb OA-
HOro M3 3JIeMEHTOB H, H3MEHAA BEeJIHUHHY 106aBOYHOrO CO-
NPOTHBJIEHHSA, MOAKJIOYEHHOrO K NapajnenbHoit o6MOTKe
Apyroro 3JieMeHTa, YCTaHAaBJIHBAIOT CTPeJKYy B cCepelHHe
wkanbl. [Tocse 3T0ro Tak e pa3MbIKaioT LeNb BTOPOro Je-
MEHTa H TaK e MOArOHAIOT CTPeJIKY K CepellHHe LWKaJbl.
Hakonew, BK/I04aIOT 06a 3/1eMeHTa H, ONHHAKOBO H3MeHsAs
BEeJHYHHB 106aBOYHBIX COHPOTHB.’IEHHﬁ, CTaBAT CTPEJKY Ha
KOHEYHYIO OTMEeTKY LIKaJbl.

Crnenyioweit onepauneit no peryHpOBKe CaMOMHILYLIHX
BaTTMETPOB H BapMeTpOB ABJAETCA KOMIMEHCAUHA yrnonoﬁ
nOrpelHoCTH. an HOMHHAJIbHBIX HaNpAXEeHHH H TOKe yCTa-
HaBJHBAIOT No dasoperyaaTopy cos =0 A/ BaTTMETPOB H
sin@=0 (cos p=1) naa BapMerpoB. 3aTeM mnoOYepenHO
OTKJIOYAIOT N0 OJIHOMY 3JIEMEHTY H ONpefieisioT, Ha CKOJIbKO
feNleHHA H B KaKYIO CTOPOHY CTpeJsiKa NpH6opa OTKJIOHH/IACh
OT Hy1eBO# OTMETKH. TO Xe camoe J1eNaloT NPH 060HX BKJIIO-
YyeHHbIX 3JeMeHTax. Ecan CTpeJsIKa CaMOMHCUa OTKJIOHHJACh
BMpPaBoO MO WIKaJe, TO YrJOBYIO MOrpewHOCTb YCJOBHJHCL
CYHTaTb MOJIOXKHTEJbHOH, NpH OTKJNOHEHHH B OspaTHle CTO-
POHY — OTpHUaTenbHON. [INs ~ KOMNEHCaUMH YrJaoBoi mo-
TPeWHOCTH B Lenb napannenbﬂoﬁ KaTYLIKH BKJIIOYAIOT KOH-
JAeHCaTop, EMKOCTb KOTOPOro yCTaHaBJIHBaeTCA HDRGDPDM c
nomoubio MarasuHa emkocreil.- Eciu yrJjioBas norpelHocTb
0GOHX 3/1eMEHTOB HMeeT OJIHH H TOT Xe 3HaK, TO KOHJeHca-
TOp BKJIouaeTcs B 06¢ Ga3ni; NpH HaNHUKHK B (a3ax yraoBux
nOl"PeLLlHOCTEﬁ NPOTHBOMNOJIOKIIOTO 3HAKA KOHAEHCAaTop WYH-
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THpPyeT N06aBoYHOE CONpoTHBJAeHHe Toil (a3bl, B KOTOPOit
Yr/0Basi MOrpewHoCcTs GoJblue No a6COMOTHONH BeJHYHHE;
€CJIH YrJjioBas norpelHocTb oénapymeﬂa TOJIBKO B O)lHOﬁ
ase, TO KOHAEHCATOP. BKJIOYAETCA HMEHHO B 3Ty dasy.

CxeMbl BKJIIOYEHHS KOH€HCAaTOpPOB 33aBHCAT OT 3HaKa no-
TPELUHOCTH: €CJIH OHA NOJIOXKHTEJIbHA, TO KOHAEHCATOP BKJIO-
LaeTca napajjejbHO ;loﬁaammomy COMPOTHBJIEHHIO, A €CJH
OTPHUATEbHO, TO OH WYHTHPYET MOJIOBHHY A106aBOYHOrO CO-
NPOTHBJIEHHA H NapaJJeJIbHYIO KaTyLWKY.

Mocae KOMMNEeHCaUHH yrnosoﬁ NMOrpewHoCTH BaTTMETp
nosepsioT npH cos¢=1, a BapMeTrp—npn sin@=0,8 u
npH HEOBXDRHMOCTH CHOBA MOATOHSAIOT.

PerynnpoBka BaTTMETPOB H BapMeTPoOB 3aBepllaercs
PeryJIMpoBKOt HaXKHMa nepa Ha Gymary. 9Ta onepauus npo-
H3BOAMTCA MPH MOMOLUH FPpY3HKa TakK, 4TO6H TNpH HakKJOHe
npu6opa Ha 5° oT paboyero MOJIOKEHHs 3aNMHCb He Mpepbi-
Banach.

§ 41. PEMOHT H HACTPORKA CBETOJIY'IEBMX
OCLLH/JIOTPA®OB

K ocHoBHBIM 6Ji0KaM cBeTosyyeBoro ocumusiorpada ot-
HOCATCA OCUHJNOrpadHYecKHit raibBaHOMETP H ONTHYeCKas
tuctema. [Ipn H3MepeHHAX Ha MOBLIIEHHBIX YacToTax (5—
20 xI'u) Henosb3ylOTNeT/IeBble FaIbBAHOMETPH, @ NPH H3Me-
PEHHAX Ha MPOMBLILIIEHHONH YacToTe — paMouHbie. [Ipenmy-
LeCTBOM NOCJEHHX ABJAAIOTCA HeGonbluHe raGapHTH, YTO
NO3BOJIHAO Ha HX 6a3e cO3AaTh NEPEHOCHHE OCLHIOTPadhl.

Tpu peMOHTe ranbBaHOMETPa HYMHO BBLIHYTb H3MepH-
TeNbHBIi MEXaHH3M, BLIIHTb H3 BHYTDEHHeH MOJIOCTH Fasb-
BAaHOMETPa YCMOKAHBAIOWLYI0 JKHAKOCTb, MPOMBITL KOPMyé
M3HYTDH CNHPTOM HJH 3GHPOM, OCMOTPeTh AeTajH OnTHue-
CKOW CHCTEMBI: 3epKana, PaMKy, PacTAXKH, a TakKe MecTa
naek — nojil MHKPOCKCNOM, yBeanunBaiolwum B 40—50 pas.
IMoBepxHOCTb 3epKana MOMKHA GLITb YHCTOH H He3aMyTHeH-
hoii. HencnpaBHyio paMKy MOXHO mepeMoTaTh Ha HaMOTOY-
HOM CTaHKe, CIOMaHHBIE HJH TPECHYBIUHe [eTaJH ONTHue-
CKOTO YCTPOHCTBA 3aMEHSAIOT HOBBLIMH.

CreqtyeT HMeTb B BUAY, 4TO BO MHOTHX OCUHJ/Orpadax

01! TBO AeTaeil YHHO H PEMOHT HX HelleJle-
c006pa3eH, TaK KaK ero CTOHMOCTb 3HAUHTEbHO NPEBOCKO-
ZHT CTOHMOCTb HOBBIX fleTaseil. Builweaune H3 CTPoOs NeTann
BBIrOJIHEE 3aKa3aTh Ha 3aBOJle-H3rOTOBHTEJE.

B pesysbTate A/HTENbHONH SKCMJYaTalHH BO3HHKAET He-
06XOHMOCTb B HAaCTpOiiKe (IOCTHPOBKE) ONMTHYECKOH CHCTe-
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MBI DCTHPOBK& rajJbBaHOMeTpa OCYILUEeCTBJAETCA CJeAyio-
wuM o6pa3oM. OT HCTOUHHKA CBeTa Jyu HanpaBJaseTcss Ha
3epKana raJbBaHOMETPOB H, OTpaXafAch OT HHUX, GOKyCHpy-
eTcs Ha ¢poTo6ymare. YeTKOCTH CBETOBOro NOTOKA AOCTHIaI0T

P LHJHHA| f THH3HL.

lOCTMpDBKy OTMETYHKa BpEMEeHH NMPOH3BOAAT C NOMOULbIO
3€pKaJ, peryJHpysa KOTOpbieé HanpaBJAiOT MY4YOK CBeTa Ha
UHAHHAPHUECKYIO JIHH3Y, a OT Hee — Ha lIKaJy.

OcBeTHTEJH CUHTAIOTCH HEHCNPAaBHBIMH, €CJIH MYUKH CBe-
Ta OT JlaMMN HanpaBJieHbl MHMO raJibBaHOMETpPOB HJIH TOJIBKO
YaCTHYHO NajfaloT HA MX 3epKaja. [IpH 3TOM Ha IOCTHPOBOU-
HOM 3epKaJie HeT HH OJIHOIO CBETOBOTO NATHA HJH eCTb NAT-
Ha He OT BCeX TraJbBaHOMETPOB. B 3THx cayvasax JamMnb
OCBeTHTeJieli MOBOPAYHBAIOT TaK, YTOGH HHTH HX PacnoJo-
JKHJIHCb BePTHKaJbHO. l'lepemmraﬁ JlaMnbl MO BEPTHKAJH H
FOPH3OHTA/H, CTaBAT WX TaK, YTOGH CBET OT HHX Najan Ha
BCe ranbBaHoMeTphl. Ecain 6yneT o6HapyseHo, 4TO KauecTBo
SaMHCH yXYALHJAOCh, TO ONTHYECKHEe AeTajH rajbBaHOMeTpa
HYHO NPOMKTL CMHPTOM HaH 3¢HpPOM. [IpH 3ToM He caedy-
€T CHJIbHO HaXXHMaTb Ha HHX, TaK KaK Ha HX MNOBEPXHOCTb
HaHeceH OTPaXKAIOWHA CJOA M NPH CHJALHOM HAaXaTHH OH
MOXET CTepeThCsl H JeTajH ONTHUECKOM CHCTEMH raJbBaHO-
MeTpa NnoTepsAloT CBOH CBOMCTBA.

§42. PEMOHT LLHOPOBBIX -NPHEOPOB

Tpu peMoHTe UHOPOBHX NPHGOPOB HEPENAKO MPHXOAHTCA
3aMeHATDb BHllUeLIHe H3 CTPOA AHOAH H TPHOABI (TPBHJHCTO-
pur) HoBrMH. Ho 110 3TOrO CcieayeT onpeaesuTh HX KauecTBo.

KputepHeM KauecTBa IHONOB ABASETCA 3HauYeHHe 06paT-
HOro TOKa npH o6paTHoM Hanpsikehud 300 MB, koTopoe
'onpene’nnercu C TMNOMOLLbI0 CXeM, MOKa3aHHBX Ha pHC.
2, a, 6, METOLOM MHJIJIH-
aMnepMerpa H BOJbTMeTpa.
Hrorna mocratouno GuwBa-
€T OrpaHHYHTBCA TOJbKO
KOHCTaTauueit ¢akra Hc-
npasHocTH auoma. [as
3Toro HYXHO H3MEepHTb
AaBOMETPOM HJIH TeCcTepoM
€ro COnpoTHBJEHHe B Nps-
MOM H O6paTHOM Hampas-

PHc. 42. CxeMH AJR noBepkH
AHONOB:
G = nampamenns, 6 — obpataoro Toxa JIEHHH.



TMepen ycTaHoBKoO# B NPHGOP AHOAB AOJIKHM GbiTh MOA-
BEprHyTbl HCKYCCTBEHHOMY cTapenuio npu 60° C B TeuenHe
16 u.

KauecTBO TPaH3HCTOPOB ONpefefseTcs CTaGHALHOCTBIO
1X OCHOBHbIX 1apaMeTPOB H B NEpPBYIO ouepenb TOKa KOJJIeK-
Topa H KO3 dHIHEHTa ycHaeHHs (pHc. 43)

1T

Piic. 43. CxeMbl 1.1 MOBEPKH TPaH3HCTOPOB:
. @ — TOKa KOANEKTOPA, 6 — KOIDOHUHEHTE YCHAEHHSR

Ilns onpesnenenns ToKa KoJsnektopa (puc. 43, @) ycra-
HABJIHBAIOT B CXEMe NacMOpPTHOe 3HaueHHe HanpsXeHHs Ha
HEeM H C/IellAT, KaKoii TOK NOKa3biBaeT MHJJIHaMnepMerp.
Ilas onpenenenns Kospduunenta ycuaenus (puc. 43, 6)
peoctaToM R/ ycTanarauBaioT TOK 6a3m, peoctaToM R2—
HanpsKeHHe Ha KOJJIEKTOpe, P'aBHble HOMHHAMBHBIM. ITH
BEJHYHHB QHKCHPYIOTC COOTRETCTBEHHO MHJ/HAMMepMeT-
pom pmA] u BoabT™MeTpoM pVI. Muaanamnepmerp pmA2
NOKa3blBaeT NpH 3TOM TOK KOAJNEKTOPA. 3aTeM YBeNHUHBAIOT
TOK 6a3bl (moka3anne MuanHamnepmerpa pmAl), octaBass
HEH3MEHHLIM HanpsXXeHHe Ha KOJJeKTope (noka3auus
BosbT™MeTpa pVI). INo Muaanamnepmetpy pmA2 onpenens-
10T HOBOE 3HaueHHe TOKa KoJsekTopa. OTHOLIeHHe H3MeHe-
HHA TOKA KOJIEKTOPA K H3MeHEeHHIO TOKa 6a3bl H Ha3blBaIOT
KO HUHEHTOM YCHIEHHS:

— Al 'Kl_'»ﬂ

YTl Ta—le’
rae Alx=Ig—Iw2— H3veneHHe Toka KoJsnekTopa, Als=
=I61—Is; — namenenne Toka 6a3n; fxi H w2 — 3HaueHHs
TOKa KOJIEKTOpa B MepBOM H BTOPOM cayuasx; /o1 H Jeo—
COOTBETCTBYIOLIHE 3HAYEHHA TOKA 6a3bl.

TpaH3HCTOPB! NpH YCTaHOBKe B MPHOGOpP ChAelyeT BHGH-
paTh TaKHMH, YTOOM HX KOIQQHUHCHTH YCHIEHHS OT/IHYA-
JMch ApYr OT Apyra He Govice ex Ha 20%.
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HcnpaBHocTh TPaH3HCTOPa MOXIIO TaKkxke oOnpenenth
OMMETpOM, 3aMepHB CONPOTHBJIEHHA Ha YyuacTKax 6asza —
KOJIEKTOp H 6a3a —- IMHTTEp.

§ 43. PEMOHT PENE

PaccMoTpennble B npeasinyuwem naparpade ungpossie
npu6opbl, BHINONHEHHblE HA AHOAAX H TPHOAAX, OTHOCATCA
K paspsay noaynpoBoanHkoBmX. Kpome Hux B 3xcnayaTa-
LUHH elle HaXOAHTCA 60JblOe KOJHUECTBO 3JIEKTPOMEXaHH-
UeCKHX UHGPOBBIX NPHGOPOB, BHNONHEHHBIX Ha peJe.

OCHOBHHIMH HEHCNIPABHOCTAMH peJie ABJAIOTCA OGPHBb
H MeXYBHTKOBble 3aMbIKaHHA KaTylleK, a TaKxe 3arpssHe-
HHe, OKHCJ/IEHHE H MeXaHHIeCKHe NMOBPeXAeHH KOHTaKTOB.

PeMOHT KaTylleK peJie HHYCM He OTJHYAeTCA OT PEMOH-
Ta KaTylleK 3JeKTPOM3MepHTeNbHbHX NpH6opoB W no6aBou-
HbIX CONPOTHBJeHHH (cM. § 21).

KOHTaKTH, Ha NOBEPXHOCTH KOTOPHIX HMEIOTCA UaCTHUKH
.CPA3H, MBI HJIH NJIEHKA OKHCH, MPOMBIBAIOT CMHPTOM HJIH
aBHAUHOHHBIM GeH3HHOM, NIPeIBAPHTEILHO NOBEPras OuHCT-
Ke C MOMOLUbI0 TOHK®H HaXAauHOH IUKYDKH, H MPOTHPalOT
Hacyxo ¢aianeneBoit TpAnoukoi. IToBpexaeHHble KOHTAKThI
3aMEHSAIOT HOBBIMH.

OnHaKO PEMOHT pesie MOXKHO PEKOMeH10BaTh JHlIb B
caMoM KpaitHeM caiyyae. [0pa3fgo SKOHOMHUHEe HX 3aMeHHTb
HOBBIMH, TaK KaK NpPH CePHIHOM BhINYCKe peJie HX CTOHMOCTb
OKa3blBAaeTCAA MeHbllle CTOHMOCTH PEMOHTa.

§ 44. PETYJIHPOBKA H3MEPHTEJNbHBIX MOCTOB

Pery/HpoBKa HM3MepHTE/IbHBIX MOCTOB 3aKJiOuaeTcs B
noAroHKe HX compoTHBienHit. [lpu 3ToM B nepsyio ouepenb
RONGHPAIOT CONPOTHBJEHHS MJeY OTHOWEHHA, 3aTeM mJjey
CPaBHEHHA H, HaKOHell, 06Pa3lloBbie PE3HCTOPHI.

TMoaronka conpoTHBAEHHi NJIeY OTHOLIEHHS NPOH3BOMHT-
C# C MnoMolWbio p 0 o PHO-1BOHHOrO
kocta, Chauana k ero 3axuMam «X» noakaiouaioT
06pa3uoByi0 KaTyWKY COOTBETCTBYIOULErO COMPOTHBJAEHHA
H YCTaHaBJIHBAIOT CTPEJIKY ra/jbBaHOMETPa Ha HYJEeBYIO OT-
veTKy. 3atem pa36anancHpoBbBaioT MocT Ha 0,01 %, yBean-
YHB HMJH YMEHbIIHB COMpPOTHBJeHHe Aekaan 10X0,1 npu
HEH3MEHHOM COnpoTHBJeHHH Aekaabl 10X 100, u 3anuchiBa-
10T NOKa3aHHs raibBaHOMeTpa Gea yueTa 3HaKa. ITo OTKJO-
HeHHe, BhIPaXKeHHOe B MuaJaHMeTpax Ha 0,01 %, naeT 3uave-
11He UYBCTBHTEJILHOCTH MOCTa. 3aTeM OMpefensioT 3HaK OT-
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KJOIIEHHS CTPe/KH, DHOBL H3MEHHB MOKa3aHus Toi Xe
nexkaas 10X0,1, Tak, uTo6b cTpenka ra/jbBaHOMepa Mmpol-
na yepes Hynesoe aeienne. Ecan aas 3toro npuuwioch
conpoTHBJeHHe Aekaabl 10X0,] yBeqHuHTb, TO 3TO O3Haya-
€T, YTO CTPeJIKa NepeMecTHAach B OTPHUATEbHOM Hamnpas-
JIeHHH M OTCYET N0 3TOM YaCTH WKaJH [OJXKEH BEeCTHCh CO
3nakoM MuHyc. Ecan xe conpoTHB/ieHHC 3TO/ AeKaaM CTano
MeHblle, TO HYXHO CYHTaTh, YTO CTpeJKa nepeMecTHaach B
MOJIOKHTE/IbHYIO YaCTb WIKaJB, H OTCYET CJedyeT BeCTH B
3TOIi YaCTH CO 3HAKOM NJIKOC.

BHOBb ypaBHOBEWHBAIOT MOCT 11 K €ro 3a)uMaM «X»
NOJIK/I0YAIOT NOArOHAEMOE CONPOTHBJIEHHE, He MeHAs COnpo-
THBJIEHHH [leKal, H Onpefle/ifAICT OTKJIOHeHHe cTpeskH. [lo-
I'PELIHOCTb 3TOrO OTK/IOHEHHS MOXHO MOACYHTATb, KaK OT-
HOLLEHHE NOC/IeIHero NOKa3aHHsA ra/fbBaHOMETPa K YyBCTBH-
Te/IbHOCTH MOCTa, BBIPaXK€HHOE B COTHIX MO/AX MPOLEHTa.
Jlnsi ee AMKBHAALHH [10AFOHSAEMOE CONPOTHBJEHHE MOAMHIH-
BAIOT MEJIKHM OCeJKOM HJH TOHKOH HaXAayHOM LWKYPKOil.
TakuM 06pa3oM MOAIOHAIOTCA CONPOTHBJEHHS BeJNHUHHON
100, 1000, 10 000 Om.

Conpotusaenne 10 OM noa6upaior mo-apyromy. Hdas
ITOH LeJH HCMOJb3YIOT  HH3KOOMHBI/i  MOTEHUHOMETp
TITH-1. B uenu 06pa3uoBoii H NOArOHAEMOM KaTyllek yc-
TaHaBaKBaloT ToK | MA. C noMolbio nepekioyaTens CTaBAT
CTpeJIKy raJbBaHOMeTpPa Ha HyJeBOe [g/ieHHe WIKaJbl, onpe-
ReNsioT MOrPeliHoCTb 3TOr0 CONPOTHBJEGHHA H YCTPAHSAIOT
ee NOAMHAHBAHHEM, KaK H B Npe/biAylleM cayyae,

ConpotaBaenns nied cpaBHenns 100 OM NOAroHAIT Ha
KOMGHHHPOBAHHOM MOCTe, BKJIIOYEHHOM 110 CXeMe OfIHHAPHO-
ro Mocta, a conpotusiaenns 0,1 u 0,01 OM — Ha ToM xe ca-
MOM MOCTe, HO MO cxeMe 1BOitHOro MocTa. ConpoTHBieHHe
10 OM noaronseTcs, Kak W As NJeu OTHOUIEHHS, HA MOTeH-
unometpe [I[ITH-1. MeTOA NOArOHKH COMPOTHBJEHH T NJeY
CPaBHEHHA TOT Xe, YTO H AR NJiey OTHOWIEHHS.

o 3TuM xe cxemast noaronsoTCs oGpasuoaue pesHcTo-
’bl, CONPOTHBJEHHS KOTOpPbIX paBHbl 1 1 0,001

§ 45. PETYJIHPOBKA NOTEHLLHOMETPOB

Pery/MpoBKa NOTEHUHOMETPOB, TAaK e KaK H MOCTOB,
3aKJIouacTcA B NOArONKe HX COMPOTHBAeHHil. [las sToro
CHavuana No/IrOHAIT conpoTHBieHHa aekan I u II, 3atem —
113MCpHTeAbIbe conpoTHBAenHs Ackaas III, 3amensiowne
CONPOTHDJIENHSA TOH XKe AeKaAbl H, HAKOHCL, CONPOTHBAEHHA
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nexkan IV, V u VL BelHYHHBl 3THX COMPOTHBJEHHA yKa3b-
BaIOTCA B NacNopTe NOTEHUHOMETPA, BHIAAHHOM 3aBOOM-H3-
FOTOBHTEJIEM.

ConpoTHB/ieHHe NepBLIX ABYX AeKall MOATOHAIOT Ha KOM-
GHHHDOBAHHOM MOCTe M0 CXeMe OAHHAapHOro MocTa. Mero-
JIMKa MOArOHKH HHYeM He OTJ/IMYaeTCs OT TaKoi Xe onepa-
UHH /1A COMPOTHBJIEHHH MOCTa.

Hamepurenbhbie conpotpienns ekannl I11 noarousior
Ha notenuxometpe [IMTH-1 npu Hanpsxenun 06pasioBoi
KaTYLIKH, PABHOM NafleHHIO HanpsXeHus NpH ToKa B 1 MA,
KaK H CONpOTHBJEHHe MocTa BesnunHoit 10 OM. OcTanbHbie
COMPOTHBJIEHHA MNOATOHSIOT HAa KOMGHHHPOBAHHOM MOCTe
no cxeMe 1BOHHOro MocTa. Bce onepaumn no noaroxke aTHx
COMPOTHBJIEHHH TaKXKe HHYEM He OTJHYAIOTCA OT COOTBET-
CTBYIOLUHX ONepalHil MO NOArOHKe TaKHX XK€ COMPOTHBJIEHHH
MocTa.

- KontpossHbie sonpocs

). OT 4ero 3aBHCHT TOYHOCTb H HAafeXHOCTb COODKH:
2. OxapakTepH3yAiTe OCOGEHHOCTH Da3BGOPKH H cdopnn noKa3uBa-
10WHX NPHOGOPOB Pa3HBIX CHCTEM.
. Kak NpOH3BOAHTCA pery/iHpoBKa NOKa3WBAlOWHX NPHGOPOB?
. B wem cocToHT pa3abopka, cﬁopm H PeryiHpOBKa HHAYKUHOHHBIX
cue'rlmxon 3/1€KTpHYECKOR SHEprH
5. Kak nponssoantes peuom H Pery.HpoBKa BHOPALUHOHHHX raJb-
sanouezpos?
. OnHWHTe NOPAROK PEryJHPOBKH CaMOMHWYWIHX NPHGOPOB.
7 Kak npoH3BOAHTCA PEMOHT H HacTpoRiKa ocunanorpagos?
8. B KaKoR Nocief0BaTe/bHOCTH NPOBOAHTCA PEry/HPOBKa MpPHGO-
POB CpaBHeHHA?
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