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1. UEAb PABOTHI

1.1, Wsyuenve npmiywnos zeficteus  anarorosbix H  [HQPOBbIX
KOMOHHHPOBAHHbIX NPHEOPOB, HMEIOIMX  PEeXXHMbl  HSMEPEHHA CHAbI H
HarnpsKeHHA NOCTOAHHOIO TOKA, COMPOTHBAEHMHA MOCTORHHOMY TOKY.

1.2. Vsyuenue anropurmon onpesercHWR METOAMMECKMX MOTpeMIHOCTEN,
BOSHMKAIOWHX TPH WPMEPEHHH CHADI M HANPAMEHMR [OCTOSHHOIO . TOKa,
CONPOTHRAEHUA MOCTOSHHOMY TOKY.

1.3, Wayucnme meromos nosepun xombuHupoBaHHbIx npuGopor Ha
APEAEAAX MSMEPEHHMA HANPAMEHMS [OCTOSHHOTO TOKA M COTIPOTHBASHMS
NOCTORHHOMY TOKY.

1.4. Mayuenne arropurmon 06paboTky nsmepHTeAbHOR HHpOpMaysy Npy
MHOTOKPATHDIX [PAMDIX HSMEPEHMAX HATIPAAKEHHS  TMOCTOSHHOTO TOKA M
KOCBEHHDIX MIMEPEHHAX COMPOTHAACHMS MOCTOSHHOMY TOKY,

1.5. Tlpuobperenue npaxruueckux Hasbikos paGoTbl ¢ MarasuHom
COTIPOTHBACHHIL MCP-63, saexrponsmepuresvibiM  KOMGHHHPOBAHHBIM
npubopom 114353, ynpponniM  komGuHnpopatubm  npubopom  MIZA
(Hnonun), soavTMerpom yhisepcarstbiv yudpossiv B7-34.

2. KPATKHE CBEJAEHHA U3 TEOPHHU

. Hsmepenste cuabt noctontnoro M nepeMeHMHOro TOKOB, TOCTOAHHOIO M
TIepEMEHHOTO  HanpskeHuH,  conpoTHeaenuil - HanmboAee [aCIIPOCTpaHEHHDIE
BHABI  HSMEpeHMH. osromy  wmpoxoe NpuUMeHEeHHe  MOAYYHAH
koM6uHHpoBaHHbie IPHGOPDI, AARl KOTOPDIX XAPAKTEpHDL:

ya06CTBO MpHMEHEHHS TIpH PEMOHTE H HCCAEJOBAHHWAX OAHOro npHbopa
AR MBMEPEHHA HECKOAbDKHX BEAHWHH;

HESHaYHTCAbHbIE SaTPaThl A obecriedeHHs TpeOyeMol yHHBEPCAABHOCTH
npubopos.

K npocreiinnm  ornocwres npuGopsl, OCHOBY KOTOPBIX COCTaBAAET
MarHUTOSAEKTpHueCKHH  MaMepureAbubti  mexanmam  (MOIIM]). Ilpunyun
aciicrmmn MOKIM  ocnosan  Ha  BsaumoaeficTBHM  MarHMTHbIX  noaei
MOCTOSHHOTO MarHMTa W Karymikn ¢ Ttokom. Cpean muoroo6pasws
KoHcTpykrHaHoro uchoasenus {1, 2] namGoavinee npumenenune Ha npakTHke
noayusan MIHM ¢ Henopaumsbim MarnuTom M noasuasiol xatywkoil. Ilo



npunyuny zedicraun M3VIM ssanerca usmepurerem nocrossmoro Toka c
ypaBHEHHEM LIKAADI
a=3S;-1, 2.0
rae & - yroa orkionenmn crpeaku MOWM; | - rok B xarymke; S, -
YyBCTBUTEALHOCTh N0 TOKY, HMEIOWAd NOCTORHHOE BHAYeHHE AAA AAHHOIO
M3HM.
[pu rpaaynponounocii mkare M3KIM ero nokasanne momuo Bbipagurb
4epes MHCAO AEAEHHH 1, HA KOTQPOE OTKACHMAACh CTPeAKa TpPH INPOTEKaHNH
no xaryuke Toka I:

I=C; n, (2.2)

- yena geenws mxarpi MOUM no roky; I, - Tok
Nypax
MOAHOTO OTKAGHeHHA (HOMHHAADHBI TOK); Moy = MHCAO ACACHMH LIKAAbL

K uncay apyrux napamerpom, xapaxrepusyiomux ceoiicrea MIKM,
OTHOCHTCA €ro RHYTPeHHee COMpoTHBAeHYE Ry, ONpeleAsieMOe B OCHOBHOM
COMPOTHBACHHEM KATYLIKH MOCTORHHOMY TOKY.

Boaee noapobno ¢ xoucrpyxpueil u-passosuanocramu MIOWMM momno
osHaxkomuTben 1o Aurepatype [1...5].

MBHM  camocToaTeAbHO  NPUMEHAIOTCH  AAA  MSMEPEHHA  CHADI
TNIOCTOSIHISOrO TOKA PEAKO MB-Ha HeGOABIIMX Npeseros uamepenna. Pacumpenis
NPeieACE HSMEPEHMA MO TOKY B CTOPOHY OGoAbinux sHavenuit AobupaioTcs
sraloueHvem napaareasHo MESVIM cnepuarnibix HuskoOMHBIX pesucTopos -
wynron (pre. 2.1). B pesyavrare Tok I, uepes mexanusm cranosurcs menbuie
TOKA B HBMEPHTEADHOH Lenin

la Iu /\R"u B mi = I:l /IH pas.
e - i Conpo’rnmeﬂue IWYHTA R,_u
@ Ha  SajaHHbIH npeaea
usmepensn I, paccuurnisaercs
no gopmyAae
f ] Ry =Ry /(m;=1. (2.3)
R CoorsercrBeHHO  LeHa
b JAeAeHMA TAKIKE YBeAMMUBACTCH
B In; pas:
c. 2.1 !
Pue C,=C,-m, (2.4)



2 BHYTpeHHee CONPOTHBABHHE amriepMeTpa 1, CTaHOBMTCA paBHbIM

R, ‘R
e = M m (2.5)
R +R,
M3WM momer spmoanats dyHkuum BOAUTMeETpA

C npeaeAoM UH = IH ‘Rllﬂ' pesy)\b'ra'r HSMEPEHHA MNPH STOM ONpeAeAsieTch

no dopMyae
U=C,n, (2.6)
rae Cy =U, /n,y - gewa aeaenns MIHM no nanpmenno.
"Paciumpenne npeseroB A0CTHIEETCH MOCAEAOBATEABHBIM BKAIOWEHHEM

Aobamounbix pesucropon R, (puc. 2.2). B pesyavrare naaenue Hanpmmenys
R na MOBOHWM ymensmwaerca, a

a /\ Ry HpeAeA HSMepeHHs PacUIHPAETCA
‘l ll M3WM B m, = U,, /U" pas.
U Conporimaenne R, ao6anouroro
Upa pesHCTOpa Ha sasiaHHbII MpeseA
U, paccuuromaerca no gopmyae
U, R, =R, (m,-1). (27)
Coorsercraenno  nsmensmiorca
Puc. 2.2 LeHa ZeAeHHA
C,=C,-m, (2.8)

M BHYTpeMHEE COTPOTHBACHHE
R,=R,,+R,. (2.9)

JaBHCHMOCTD TOKA OF CONPOTHMBAEHHMA YWYACTKA SAEKTpHYeCKON Ueny
nossoaner  ucrnoabsopats’ MOIMM  ann usmepenna  conporBAenmn
NOCTOAHHOMY ~ TOKYy. |BKOM MeTos WSMepeHHR HasblBAeTCH  MeTOAOM
HeMocpeacTBeHHON ouedkd. B npubopax AAR  MSMepeHHA COMPOTHBACHHS
HOCTORHHOMY TOKY - OMMETpAX, WsMepsiembit pesucrop R momer Gomo
BKAIOYeH  MocaegoBateabo  {pHc. 2.3) (nocaeaopareavHas cxema) HAH
napaareavio (puc. 2.4) ¢ MIOVIM (naparreavuan cxema). Obe cxempi
oMMeTpoR copepmar HcrTounmk tocroanHoro toka (MIT), nepemenmvii

pesucrop xaan6posku R, v MOHM.
B nocaenopareanmoit cxeme {prc. 2.3) R, caymur aan ycranobky wyan

UWKaAbl OMMETPa MPH KOPOTKOM BaMbIKaHHH BaXsHMOB R TOK B enH MS“M
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NpH STOM MAKCHMAAEH, W, CAEJOBATEABHO, HYAeM ARASIETCH Kpailhsn nNpapas
orMerxa WkKaAabl | locAeAOBATEADHAH CXeMa HCMIOADSYETCSH AAR  MSMEPCHHA
CPABHHWTEADHO GOADIIMX CONPOTHBAEHMH, Tak Kak cam no cefe MIMM
HIMepAET MaAble TOKH, H B o6aacTH maabix R 6oAbiloe BAHAHME Ha TOK

oxasviaior conporuaaenma Ry u Ry,

1 [ Y A—
Hit W R, un 1%
Ru“
y M2UM A
Puc. 2.3 Puc. 2.4

[pu usmepennn marbix conporuBAeHHit 6oree sddexTHBHA NaparreAbHaA

cxema (puc. 2.4), B xoropoit pesncrop R, cayxur aan ycraHosku 00 IKaAbl
npw pasomiuyThix sammumax R. Hyaesomy smavenmo R coorsercrayer
Hyaenoi Tok vepes MIVIM, u, Takum obpasom, Hyab 1DKAADI HAXORMTCA Ha
KpailHel Aenoit oTMeETKe.

K neaocrarkam TakMX OMMETPOB MOMKHO OTHECTHM TO, YTO INKAADI MX
HEPABHOMEPHDI, TaK KAk YpaBHEHHA IMKAA JAAA  TOCASAOBATEABHOH M
NaparReABHOH CXeM GyAyT COUTRETCTBEHHO

U 8
=S Jm . =8, M (210
Uyocn 1R+R0+Rm‘ 0L“‘P I~R'R“"..+R ( )
R+R,, °

Kax cacayer us gopmya (2.10), rpaaynposka ommerpoB sasucur ot

nanpuacerin U, o, uro Tpebyer obssareabHoll kaaubpoBky nepea usmepenuem,
7 R
veyiyecTBAReMOl ¢ nomowbio R,

Kpome  1eroma  HenocpeAcTBeHHOR — OUCHKH,  NPH  HMEpEHMH
conpotvpaeniit ¢ nomowsio MM moser 6rvep ucnoabsonan  Meton
AMIIEpPMET Pa-HOADTMETPA,  KOTUPLIL  HBAHCFCA  KOCBEHHDIM  H  CBORAHTCA K
HeMepeiu TOKa M Hd“jlﬂ?ﬂtﬁ”“ﬂ B uedn ¢ l‘laﬁi(“ﬁL‘Mbibl penit TOPOM R 14}

L



NOCAEAYIOLIMM PACUYETOM BHAYEHMA CONpoTHBAeHHR 1o sakoHy Owma. [lpu srom

sralotene R B nsmepHreabHylo penb Bosmomno no asym cxemam (pue. 2.9,a
u 2.5,6), a sHadeHHe MIMEPAEMOTrO COMPOTHRACHHA B 060HX CAYHanX paBHo

R, = Ot @.11)
If
rae Ur -~ INMOKasaHue BOALTMETPA; ]' -~ fIOKasaHHE aMriepMerpa.
R, k Iy R, AN
A f—g—pb—" —r A
R Ry ; R
MI1 Iv l Ur MI1 Ur Url %
R
v 1 *
a) 6)
Puc. 2.5

ITpn  nomepensx  cnabl M ‘HanproweHHR  NTOCTOAHHOFO  TOKa,
COTPOTHBAGHUA DOCTOAHHOMY TOKY BOSHHKAIOT METOAMUECKHE MOrPeHIHOCTH
HSMEpEHHA.

Ilps  musmepenm cabl Toka amnepmerp ¢ conporwsaenwem R,
BKAIOMAETCA MOCAE/IOBATEADHO € YHACTKUM HCCACAYEMOH Lieny RH {puc. 2.6).
[1pu orom ypeanuunnaerca conporunaesue
y4acTka  UenH, H  HIMEPAEMbIT TOK

R
y A
u ymenpriaeres co suavemm 1= U, /R,
Une o

ao suavennn L, =U, /(R, +R)).
B pesyabrare BosHukaer meTomHiecKan
NOT PEIIHOCTD  H3MEpPEHHA TOKA, KOTOPan

r
Momer ObIth paccuyuTaHa no  Qopmyae

Puc. 2.6



5 .=I.-I

M1

-100% = -100% / (t+ Il:—“—) . (2.12)

a
Hs gopmyavi (2.12) caeayer, uro O,; Tem Membine, uem cHabiice

uepasencrso R, << Ru . Tax xak sra norpewmocrs cucreMarTHyecKasn ¢
MBBECTHDIM SHA4YeHHEM H SHAKOM, TO oOHa Moxer ObITb HCKAIOYEHA HB

pegyabrara MSMEpeHHUA BBCACHHEM NOlIpaBKH qi H
1 =1, +q;, (2.13)
...._8_'11._.1
u-
100+8,;

Ilpyu nsMepennn HanpsaseHus BOABTMETP ¢ BXOAMBIM CONPOTHAAEHHEM

rae (¢, =

RV NOZKAIOMaETCH NaPRAAEADHD HCCaRZyEeMOMY yuacrry UENH [

COMNPOTHBACHHEM R, .
R, Ben ocraaphan saexrpueckan

¢ geny fpH BTOM Momer ObITb

Ry R, npeACTaBAEHA 1} BHjAe

BKBHBAAEHTHON s.a.c. E

E r € BHYTPEHHHM COIIPOTHRAEHHEM

R, (puc. 2.7). Ouennano, uro
COMPOTHBAEHHE  HMCCAEAYEMOTO
yuactka yMenbinren. | laaerine
Puc. 2.7 Hanps:KeHHA Ha HeM Takke

YMeEHbIUHTCH Co BHACHNHA

R : )
U=E/(1+ I—{—(i-) ao snavern U, =E/(1+R, /R, +R,/Ry).
H
"Takum 06pasoM, NORBUTCA METOAHYECKAR NOTPEIIHOCTD UBMEpEHNS

- g!‘-é-gmlﬂt)% = -100%/ (14 g! ’ i}:! ). (2.14)

6uu -
H 0

ﬂul PeliHOCTD Suu reM MeHbule, HeM CHUAbHEE S8bHINOAHAKITCH HEePaBeHCTBa

R, >> R,, HAH R‘, >> Ro . Tak Kak ora norpeHOCTh CHCTEMATHUECKas €

HBBECTHPIM BHAYCHMEM W JHAKOM, TO OHa MOMET 6bITh  UCKAID4EHA M3

PEIYABTATA HIMEPEHHA BBEACHNEM MONPaBKN q03



U=U, +q,, (2.15)
LT
100+8,,
[Ipw namepenun conporuBAeHuit MeTOAOM aMnepmerpa - BOADTMETpA MO
cxemam puc. 2.5, u 25,6 BOSHMKalOT MeTOAMUYECKHE NOrPeliHOCTH,
0o6ycAOBAEHHBIE  KOHEYHBIMH  SHadYeHMAMH  BHYTPEHWMX  CONPOTHBACHMI

rae q“ =~

apubopos.

Conporunrenne R, nsmepentoe no cxeme puc.2.5,a, 6yaer mexbume
AeHCTHTEABHOTO SHAYEHHd, TaK KaK NoKasaHHe amnepmerpa Byzer sasbuiieHO
na smavenme toka I, (I, =17 +1.), a nokasanne soavrmerpa Byaer pasmo
nanpamenmio Ha R . Toraa orHocHreAbHan meroamueckan norpemsocts B Yo

Burt =R, —R)100% /R = -R-100% /(R +R, ). (2.16)

Hs (2.16) caeayer, uro norpemnocts O,y TeM Menbine, uem GoAblue
COTPOTHEACHHE BOADTMETPA MO CPABHEHUIO C HSMEPAEMBIM COTIPOTHRACHHEM.

B cayuae npumenennn cxembi, npunesennoi na puc. 2.5,6,

U=1-R,+U;; Ry,=R+R,,
¥ TOT/la OTHOCHTEAbHAs METoAMuecKas norpemHocts B Yo Gyaer
82 =/R, -R}-100% /R =R, 100% /R, (2.17)
T.e. TEM MEHDLIE, HeM MeHbIlle CONPOTHRACHUE AMIIEPMETPA HO CPABHEHHIO ¢
HBMEPAEMBIM COTIPOTHBACHHEM,

Taxum obpasom, ~cxemoi, npusenmensoit wa puc. 2.5,a, caeayer
NOADSOBATLCA AAS HSMEpEHHA MAABIX CONPOTHBAEHMH, a cxemoll, npumezenHol
na puc. 2.5,6, - aaa momeperun GOABIIHX COTPOTHRACHHH.

IMpu usmepennu Toxa, HanprmeHHs M CONPOTHBACHMA 8ce OoAbllee
NpHMeHEHHE HAXOAAT WH(POBbIE HSMepHTeAbHbie npuGopbl. PacnpoctpaneHte
MX o6yCAOBAGHG MBBECTHDIMM  AOCTOMHCTBAMM: M2AOH  MOTPelIHOCTDIO
HBMepeHHH, BBICOKMM GbICTPOACHCTBIHEM W YYBCTBHTEABHOCTBIO, OTCYTCTBHEM
CyGbeKTHBHOM OWHOKK OTCYETA PESYADTATA MIMEPEeHH.

Lingponsie npuboppl, kaxk nPaBMAC, HMEIOT CACAYIOMYIO CTPYKTYpY:
fipeo6pasaBaTeAn MSMEPREMBIX BEAHHHH B HarpskeHHe MNOCTOAKHOIO TOKa -
npeobpasopateAb HAMPAMKEHHA TOCTORHHOIO TOKA B KOA.

Kax npasuro, npeoGpasoBaTerb HanpnzeHHs TNEPEMEHHOIO TOKA B
HanpAKeRHe NOCTOAHHOIO TOKA MPEACTAaRANET cOGOH YCHAMTEAD W AeTeKTOp,
oxBaueHuble TAy6oKo#H oTpHUaTeAbHOll o6paTHoii ceasbio. [lpeoBpasopanme

9



CHABI TUKA B HAMpAZeHUE OCYUJCCTRARETCH NYTEM MPONYCKAHUA HIMEPAEMOra
TOKa “epes NpPEUSHOHHDI] PESHCTOP, MNAAeHME HANPAKEHHMR Ha KOTOPOM
nponopyiaHaabHe cHae Toxa. | lpeo6pasoparern conporuMBAeHHs B HanprzseHse
npeactaBAier coboll WCTOMNHHK TOKa, KOTOPLIM MPOTEKAET 4Yepes HM3MepReMoe
CONPOTHRACHHE M COSJAET HA HEM NajleHHe HANpsKeHusi, MPONOPUHOHAAL:OE
HIMEPAEMOMY CONPOTHBACHHIO.

B npeabpasoparernx HanpssmeHHs ROCTORHHOTO TOKA B KOA PEAAHSYIOTCH
PASAMMHDIE  METOABl  AHAAOIO-UHMPEOBOre  HpeobpasopaHus:  BpeMA-
HMITYADCHDBIN, YACTOTHO-HMAYADCHDIA ¥ KOZOBO-HMITYABCHDIN.

Boxee noapo6ioe uudponne npubopnr pacemorpensi v [3, 6, 7}.

Hucrpymenraroan norpemnocrs (r. e. norpewtiocts nipubopa) monsei
6oren abeoarornon (A), orHocurentioit (8 ) u npusegennoi (v ):

A=X,-Q; (2.18)
5=é -100%; (2.19)
Q
y=-2 100% (2.20)
=-—-.100%; .
4 Xx ;
LN 9TOM &=y -»X-&, (2.21)

rae X, - nokasanve ripubopa;

Q - aciicTBuTeAbHOE SHaueHHe BeAMUMIbI (OHO NPH TOBEPKE COOTBET-
C1ayer NOKAsaHmo obpasyosore npHbopa);

XN - HOpMUpyeMOt SHaueHHe, NPaBMAA BbIBOpa KGTOPOTO perAaMeH-
ruposannt 'OCT 8.401-80.

Aonyckaeres 8 gopmyrax (2.19) u (2.21) smecro Q ucnoavsosars
Nukasanne apubapa X, . |

Coraacio I'OCT  8.401-80, ecam npubop HMeer NpakTHYECKH
PASHOMEpRYIO UIKAAY, SHaveHMe Xy CAGAYer BbIGHPATh pasHbIM MPEAEAy
HSMCPEHHA TIPH HAXOMACHHH HYACBOR OTMETKH Ha Kpalo AHAIasoHa HSMepeHHil
HAH DABHDIM CYMME MOAYACH F[PeAeAOB HSMEPSHHH, €CAH HYAEBaR OTMETKA
flaxoANTCH BIYTPH AHanasoHa MsMepenni. Ecan npnbop smeer cylecr-nento
HEPABHOMEPHYIO WIKAAY, BHAYEHHE Xy TIPHHUMAIOT PABHDIM JAHHE LIKAADI HAH

€€ HALTH, COOTBETCTRYIOIEH AHANASOHY HIMepenHii.
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O6obigentoil  xapaxrepucTvoli npHEOpPa ABARETCH KAACC TOUHOCTH,
onpeaeAsieMblii NpelleAaMH AONYCKaeMbix florpemtnocted npubopa. Ecan  stu
NpeaeAb! BbIPAMSAIOTCH SHaueHHAMH O U Y 1o popMyAaM

d=1q; y=1p, (2.22)
TAe M P - OTBA€YCHHblE [IOAOHKHTEAbHbIE YHCAA,  BbibHpaeMmble us paaa
K=1[10; 1,5 2,0; 2,5; 4,0; 5,0; 6,0 }-10", n =1, 0, -1, -2, ..., (2:23)
TO KAACCHI TOYHOCTH 0603HAYAIOTCA YHCAAMH, KOTOpbIE PABHbI BTUM TipeeAaM

(» npouenrax) wu coorsercreylor paay (2.23). Ecan  me  npesean

AOHYCKAEMDIX MOTPEIHOCTEH BbIPAKAIOTCH SHaYeHHEM O N0 (opMyAe
A

8=i[c+d-(§xi—l)J, (2.24)

rae X - Goavumii (no MoayAai0) us npeaeros usmepemsii, ¢ u d -
NOAOIKHTEABHBIE HHCAA, He 3ABHCHIIHE OT HSMePEHHA BEAHYHHBI X, TO KAACCHI
TouocTH 060sHavaloT YHcAamu ¢ M d, paspeass ux kocoll ueproi.

Boaee noagobuo morpemrnoctu npnéopos pacemorpenni v [ 3 1.

Kaacc rounoctn npubopa nposepserca nyreM nonepku npubopa, TO ecth
cpapHeHMeM NokasaHMil npubopa ¢ nokasammAMM obpasyosoro npubopa M
NOCAEAYIOWMM  OTIpEAEAEHHEM TOrPEelNHOCTH, KOTOpaH HOPMHPOBAHA AAR
rorepAeMoro npuGopa.

JAs nospleHuA TOYHOCTH HSMepeHHH HCMOABSYIOTCH MHOTOKpaTHbIE
MPAMbIE  MAM  KOCBEHHbIE  MBMEpEHMA BeAWuuHbl Aaroputmer  obpaborTku
MSMEPHTEALHOR HHPOPMALHY NIpH TaKHX HSMepeHMsX NMpueeaennt B [3, 8, 9].

3. '1PUBOPLDI, HCITTOAb3YEMBDIE [1PH BbIITOAHEHHI
PABOTDI
/

3.1. Marasun conporuarennii MCP-63.

3.2. ITpubop arexrponsmepuresstbiii komGunmnponannpit [J4353.
3.3. Iugpponoii kombunuposannbiis npubop M9I2A (Anonmn).
3.4. Boavrmerp yuumepcaabubiti uvgposoit B7-34.

3.5. Aaboparopsbiit maxer.,
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4. OITMCAHHE AABOPATOPHOI'O MAKETA

Aaboparopubiit  maxer (puc. 4.1) cogepmur ucrOuHMK nNUTaHMA
- yHHBepcaAbbii, nepexaouateas Harpyska” aan  uabopa peswcropos,
HCTIOAbSYEMBIX B Ka4YecTHBE HArpySOK B peMMax HSMepeHuss TOKa M
HanpAmeHn, pasbeM ' Kommyrarop”, npumenseMbii cOBMECTHO ¢ Habopom
KOHTAKTHBIX KOAOAOK JAfl COSJAHMSL PASAMMHDIX PEKHMOB HSMEPEHHA:
Koncrpyxrupio scrpoen B aaGoparopHbiii Maker ungpoBoil KoMGHHEpOBAHHDIH
npubop M9I2A, koroppiii Tak e, Kak M PACAOAOGKEHHDIE - BHEILIHE I1O
OTHOWIEHMO K MaKeTy ripubop BACKTPOMSMEpPHTEAbHBIH KOMOHHHPOBAHHBIA
114353, Boabrmerp yuuBepcarvubii  pugposoii B7-34 4 marasuu
conporusrennit MCP-63, caysur aan pearusauum pasamubbix  pexasmoB
HSMEpPeHHA (TOKA, HANPAMEHHA ¥ CORPOTHBAeHWH) 6GrAArOAAPA KOMMYTaLMAM,
peasHsyeMuiM ¢ foMompiy pagbema IKomMyTatop” # Habopa KOHTaKTHbIX
KOAOZOK.

Henoavsobanne 9 xontaxrbiX KOAOGAOK NOBBOARET pearusomatb 9
pezsumoB  usmepenwa. |lpM  BKAOYMEHWM KOAOAKM BAFOpAETCH  CBETOAHMOA,
MHAMUMPYIONIHH  COOTBETCTRYIOIIHI 060SHAUEHHIO KOAOAKH PENSHM HSMEPEHHA
(prc.4.2...puc.4.10). B rabopatopnom makere HcrioAbsyerca TymGaep Ha apa
noaomennn: "[loaroroska x msmepernam” u “Mamepenre”. B noromennn
tymbaepa "[loaroropxa x usmepenusm” npubopm [I4353, M92A, B7-34,
MCP-63 orknouensr OT  MSMepHTeADHMBIX cXeM, M  JAHHOE COCTOAHHE
HC[‘OADSyﬂCﬂ AR NOATOTOBKH K “SMCPCH“HM € NOMOIUDbIY ITHX ﬂ?l’lﬁopoﬂ. B
noaorseHny Tymbaepa "Msmepenne” npomssoaurcs orcder Ha mikare maM Ha
TabAo NPRBOPOB PESYALTATOB HSMEPEHHH.

Sxauennst CONPOTHAAGHHMH HAarpysoK AAR  PAaBAHMHDBIX  [OAOHSCHMN
nepaaiovarean “Harpyska" npn nsmepenns Toka M nanpsnenun npuseaensl n
Tabn. 4.1,

Tabanua 4.1
THoamenne 1 2 3 4 1516171819110
neperAoMaTers
R, npn ramepe. | 0,507 0,980 | 1.61 | 2.17 | 2,65 | 2.96 | 3.59 | 4.29] 4,57 | 5,08
uin tora, kKOu
R, wm wawepe.| 765 | 11,6 | 130,3 | 170 | 220 | 223 | 362 | 526 | 750 | 907
AN Banpke-
nug, kOwm

i2
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Buavenun * conporuprenuii npubopon 114353 u MY2A m pexumax

HIMEPCHHH TOKa #M  HaNpAMEHHA Ha pPasAHYHbIX fnipeacAax

npusenennt B Taba. 4.2.

HBMePeHHA

TaGAuga 4.2

[Tpeaer I, MA ! Q12 0,6 3 12 60
[14553 R,, kOm 1.133 0,285 0,060 0,016 0.004
[peaea U, B 1.5 3 12 30
R,, kOm 30 60 240 600
Ipegen I, MA 0.2 2 20 200
M9ZA R,, kOm 1,01 0,104 0,015 0,006
Ilpeaer U, B 0,2 2 20 200
R,, kOm 10000 wa Bcex npeaerax namepenns

BleOAHOC CONPATHRAEHHE HCTOYHMKA TIHTAHHA YHHBCPCAADHOTO Ro

cocrasaser B pesume hsmepphin conpotuaaenn 140 xOm.
5. TIOATOTOBKA K BHINTOAHEHHIO PABOTHI

5.1. Tlo pexomenayemoii AMTEpaTyYPe HBYUHTD METOADI HBMEpeHMA CHABI M
HANPAXKEHMA  DOCTOSHHOIO | TOKA, COMPOTHBAEHHA TIOCTORHHOMY TOKY ¢
MOMOUIBIO AHAAOFOBDBIX M UMPPOBDIX KoMGnHHporanHbix npubopos.

5.2. Tlo npurosennamM K HACTOAIUHM METOAM'IECKHM YKASAHHAM HSYYHMTh
npnGopbl, TpUMeHsieMbie NIPH BHINOAHEHMM AaGopaTopholi paGoToi, npopezcHie
HIMepeHHHI ¢ HX MOMOIDbIO, OLEHKY HOAYYEHHDIX PESYABTATOB.

5.3. Orserurd Ha KOHTPOADHDIE BONPOCHI.

5.4. Caeaarp sarorosky oruera (oamn na Gpuragy) no aaboparopoit
pabure B COOTBETCTEHM ¢ TPEGOBAHUAMM HACTOSILMX METOAMMECKMX YKasaHHil.

5.5. Boinoanurs zomanmnee saszaHHe M BKAIQUMTD €M0 B SarcTOBKY
oTyera.

5.5.1. Ha ocriore MAMM c sryvpennum conporuprervem R, uenolt
aeaenvn no Toky C; v wkaroil ¢ N Aeaenmmu HeoGxoaumo cosparth npubop
AAn wamepenmn Toka ¢ npeaeaom [, u Hanpasenm ¢ npeaerom U, (raba5.1).

Paccumrars conpoTHBAcHHe UIyHTa, A06AaBOYHOIO CONPOTHBACHHR rniphbopa @
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pemiiviax HIMepeHisi TORA H HallpiaceHHA, OnpeJeAHTb LIEHY A€AeHHH Mo TOKY

H HanpaAseHHIO,
Tabamga 5.1

Homep 1 2 3 4 5 6 7 8 9 10
6purasn!
R,,, xOu |0.130{0,681[1,560 11,980 1,270 | 2,150 | 0,825 10,995 { 1,430 | 0,797

HM
ComcA/aen] 30 | 20| 25 [ 10 [05 |10 150 [20 [ 407|720

n, ZeA 100 7 50 } 200 1 150 | 100 | 75 50 1 160 1 50 1+ 75
I, MA 40 1200140013001 25 |30 {25 {100]20]150

U,, B 20 150 11001 751 20130 ]500 20150150

6. AABOPATOPHOL SAJAHME

6.1. Hsmepurs cury nocTosHHbIX TOKOB, Npot eKAIOIIHX Yepes HArpyskH,
¢ nomowbio npubopos [14353 u M92A. Ouennd mncrpymeniaabhym 1
MECTOAHYECKYIO TIOTPEITHOCTH HSMEPEHHA TOKa.

6.2. Vsmepurp uazenun sanpazseri MOCTORHHOFO TOKA 114 HATPY3KAX ¢
nomoigeio  npubopos  [14353 u M92A. Ogennrs  umctpymeirrarviyio  #
MEPOAHYECKYIO TIOTPEIIHOCTH HIMEPEHIB HATIPAzseHL.

6.3. Hamepurs conporsaaeins, Bociponssoiumbie marasunom MCP-63,
v nomoyisio npubopon” [14353 w1 M92A. Oienurs  uHCTpyMeHTaAbHYO
HOPPEITHOCTD HIMEPEHHA COTIPOTHBACHHSL,

6.4, Vismepurs  conporiBrenine  HArpYySKM  MeroAoM  aMliepMeTpa-
noABIMETpa ¢ oMoninio npuGapon [14353 u MY2A. Ouemimy Meropnseckyo
1o PEHHHOCTD HIMEPLHHS COTIPOTHBACHHA,

65. lpowecrn unusepny npuiopa 1314353 B vacrn  onpeaesenusn
HOI pEIRMOCTH HIMEPEHI HATIHNEHIS OCFOARNIOTO TOKa HPH HCIIOABBUBAIHK
iputopa  B7.34. Ouenmb  alcoam iy, OTHOCHIEABHYIO W NPHBEACHHYIO
vorpeuioct i npubopa 114333 npy mamepeling HaNpsReHsl HOCTOAHHOTG ToKa.

6.6. Ilposecrn nosepry upubopa [14353 8 wactu  oipenerenms
HO peIiHOCTH HaMe PCHVH CONPOITHBACHHRA NOCTUHHHOMY K‘OKy psy
sichoabsoparnn tpubopa 37.34. Ouentiie a0COANTHY R, GIHUCHECADHYIO H
nphvesennyio norpemmocts npubopa 114353 npu nwomicpenim conpoi usaehna

NOCT QRHHOMY TOKY.
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6.7. Tllpovectn MuOrokpaTHOE NPAMOE  HIMEPEHHE  HAMPANCHUA
NOCTORHHOrO Toka ¢ nomownio nputopa M92ZA u obpaGorare pesyanrarm
nabaoaennit, ©

6.8. Tlposectu miuOrOKpaTHOE KOCHEHHOE HEBMEpEHHE CONPATHRAEHHA
HAarpySKH METOAOM AMIIEPMETPA-BOABTMETPA ¢ Momoiuvio npubopos [14353 u
M92A u o6paborarh pesyAbTaTHl HABAIOACHHIL.

7. MOPAAOK BHIIMTOAHEHHA

Kamaen Gperana spmoassmer paboTy no nomepy BapRAHTA, COOTBETCTBYIOQIEMY
romepy Oprraaol.

[Mepea naunrom BpmoAuenma  ARGOPATOPHOTO  3AAAHHA  BPOBEPBTE  RAANYHE
REOE YORHMBIX COCANHERHR MemAy UPHOOPAMH B AGDOPATOPHBIM MakeToM coraache puc.4.1,

B xoae _ sminoawemms  adoparopuoro . 3azanus  HHkaxue AONOARKTEALULIE

DEPEXOMMYTAIMH_ COEANMATEADHDIS RPOEQAQN He JONYCRAICTSA.

Bee_nepewaouenna pexumon pators: nprbopa MY2A (ycramonka zou A LV, )
BLUBOANATY ApH NoAoxeHRE TyMbAepa Aabopatepiore Maketa "[logroroska x wavepenuss”.

7.1. Bomoanurs usMepenna B cooraercrauH ¢ n. 6.1 sazanmn K
AabopaTopHOR paboTe.

7.1.1. Tymbacp AaboparopHoro  MaKeTa YCTAHOBHTD B ITOACMCHHE
"Tloaroroska x nsmepenmo”. [loaroromurs k paBore mcTouHMK nHTaHHH
yHuBepcaabHblfl coraaco n. 3 npua. 3. [loaroromwrn npubopm [[4353 w
MO92ZA & usmepensnio Toxa » cooreercranm ¢ nn. 4.1, 4.2.1, 4.2.2 npur. 1 1
n 3.01 npua. 2.

7.1.2. Brawuwre wonoaxy " Cxema 1 I, - [14353" 8 pasvem
aaboparoproro mawera. [lpu srom saropaerce cmeroamos, uHauynpyomuit
cobpannyo cxemy (cm. puc. 4.2).

7.13. Tymbaep asGopaTapHoro MaKera YCTAHOBMTD B [IOAOMSEHHE
"Momepenve”.  Boicrasurs wa  ucrounmke  nuranmn YHHEZPCAADHOM
nanpamenne Uyy, sagannoe s Taba. 7.1, corascro n. 4 npua. 3. Yeranomurs

nepexaouateas Harpyska” B noaomenve N{, sapannoe m Taba. 7.1
Hsmepyrrs Tok 1 ¢ nomowwio npubopa 114353 coraacno n. 4.2.3 npmr. 1
Boicrasurn nanpamenwe Ulgy,, ycranosus nepexaouarean "Harpysxa” 8
noaonenne Nz, sazannoe B Taba. 7.1, u nsmepurp Tok . Pesyavraroi

HIMCPCHHI H NIpeNieAbl, HA KOTOPbIX OHH BBIOAHCHDI, SaHecTH B TabA. 7.2.
Tyméaep anfoparopHoro Maxera ycranomurn 8§ noiossenme | loararamka x
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nsmepenmio” . Pyuky JIAABHO YCTAH. HAMPHIR. ucrounsxa

NHTaHHA YHHBEPCAADHOTO FOBEPHYTH BACBO A0 YNIOPA.

Tabavya 7.1
Homep 6puraani{ 1 2 3 4 5 6 7181910
(sapmanr)
Homepa [Nygf 1 2 3 4 5 1 2 3 4 15
narpysok |Nj{ 6 7 8 9 {10] 7 6 {10} 9 8
N3f 1t |2 (3451617819
Uyt B 5110014 |51 714813146
U2 B 31 4 31 4 1 31242 1 2
U, B 011|832 2|06]H18®]15
U,4. B 21314 516131 21{6]4 5
Ry «Om |06[08[ 1|3 |5 |8 [08[05[2 3
4 16 110 B BIBIB|W0O]1R2 6
25 130 |40 | 50 | 60| 80|40 ] 30 | 50|25
Uy, B 8 6|4 |4]6]4 23312
Uy, B 10 8 6 8 2| 12 3 6 8 35
Us, B zZlB 0215151618123
Ro«OM |03 03[ 1| t |05 1|2 (35 [w
T R,eom | 1| 22|23 555 |0|®
Ry Om | 2] 5 3 5 | W] 0] w2000
T Bl |O|2a|B|Bl2al0o|l0]6
P, 0,951099{0,95109910,9510,99]0,95]0,99{0.95[0,99
n {11917 115115 17 19| 211 23
7¢ 1.4. pa(‘c\llﬂ‘a'rb HHCTPYMEHTAABHY 10 DTHOCHT CALRY IO 8‘,

METOAHICCKYIO O,,; NOrpelIRNGET  HIMENEeHIt FOKa ¢ JHHOMOWDID ) Jllﬁn A
Ml e

(14353, nonpasky q;,aciicTRuTcALioe SHateHe TORa [, ucnoabzya Jopary am

(2.21), (2.12), (2.13) n pavmve vabang 4.1, 42, T (oM wpua 1)

Peayabraivi pacueros zanecty B Tata. 7.2




7.15. Brxawwnrs woroaky “Cxema 2. 1, - M92A" s pasmem
Aaboparopnoro maxera (em. puc. 4.3).

7.1.6.  l'ymbaep aaboparopHoro MakeTa YCTaHOBMTD B MOAnMSCHHE
“tlamepeune” u usmepsrn rox I, npubopom MIZA npn rex me snavermsx
Unts Uiz 8 noromemmx nepewnovarean “Harpyska”, wro s n. 7.1:3,
cotaacuo 0. 3.1 2 npun. 2. PesyabtaThl usmepetvit M DpeAeAbl, Ha KOTOpbIX
OHM GpEIOANERBEL SatecTh B Taba. 7.2,

7.1.7. Poccunain micrpymentarbiyio abcoatothyio A, Meroanicciyio
Bui norpemnocT i naMepennii Toka ¢ nomoignio nipnbopa M9I2ZA, nonpasky u,
W aeRcTeuTeAptinie avaversm Toka I, Henoavays gopmyant (2.12), (2.13) w
Aannoe ta6a, 4 1, 4 2. T12.1 (em. npun. 2)

TaGama 7 2
mA | 8. % 16,,% [q.mA ;L mA

114333 Homep Hypeaea I

N

Hal pYIRH | HIMepoHES

He

MYIZA Howmep Hpenea Ly MA JAMA |0, Y Tq,mA I, mA

HAl Py IKH HIAMC PetiHis

7 2. Bpwoanuwre  msmepenm 8 coorsercrmm ¢ n. 0.2 saaanus «
Aafiapatnpiai pabore.

7.2.1 "TymGaep aafiopatnpuoro MakeTa YCTaHOBHTD B NIOAOMCHIIE
"Tloaroronka k namepenmo”™. Pywy TTAABHO YCTAIL HATIPHMS.
HCTOMIIKA TUITAHHA ) HHBECAADIIONO AIOBepHYTD BieBo Zo ynopa. |loarorosyrsy

npntopn L4353 0 MO2A  x wemepermo wanprmenmst coraacuo nwn. 4.1,
4 34, 43.2 npna. L wn. 3.2.1 npun. 2.

7.22. Brawrnrs woroaxy "Cxema 4. Uy, - 1143537 8 pasvem
AaBoparepuoro marera (em. puc. 4.9).

7.23. "Tymbaep rabupaTopiuro MakeTa YCTaHUBHTR B [IOAGHCHHE
"Flamepenue”. Boicranure na uetounike nvranms yHHBepcaannos HranpreHbe
U ps» 3asannoe ® Taba. 7.1 Ycrawowurp nepekatouarean 1larpysxa” »
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noaosenne Nz, sapanioe 8 taba. 7.1, Hsmepurs nanprmenwe U, ¢
nomoigsio npubopa 114353 corracho 1. 4.3.3 npsa.l. Boicragurb nanpamncerie

U, 4, ycraHosurs nepexatoarerb "Harpyska” B noromenme Ni, sazannoe B
und P 15

Tabr. 7.1, n nsmepsrv nanpaaenne Uy, Pesyavrarsi usmepeumit v npeaeani,
Ha KOTUPDIX OHH BLIIOAHEHDI, BahecTH B Tada. 7.3. Tymbacp yeranommn B
naromenne “logrotosxa k wusmepenmo”.  Pyuxy HAABHO YCTAH.
HAITPHI. ucrounnka nuranus  yuusepcaAblioro MOBEHYTH BAEBO 0
yropa.

7.24.  Paccuurars  mucTpymenrasbHylw  oiHOCHTeAbHyK Oy,

METUARYECK o N0l pEIHOCTH  MSMEPEHHH  LApsmeHHs € FOMOLbIO
MU

apubopa 114353, nonpasky qy w aeficraurespioe  suavenwe roxka U,
ucrioabsys pupmyant (2.21), (2.14), (2.13), aannpe Tabamy 4.1, 4.2, 111.1

(cm. npua. 1). Pesyaprarn. pacueros sanectu B 1a6A. 7.3.
Tabamua 7.3

114353 1 THomep Tlpeaea UpsB 184% {6y | auB | UB
HArpy3sKy HIMEPCHHA ’-’0

M92ZA | Homep [Mpeaea U,.B ApB
HArPY SKH HIMCCH S

125, Brawwrs koavaky "Cxema 5. U, - MY2A" 8 pasuen
AadopatojHore makeTa {cy. prc. 4.0).

1.2.6. Tymbacp ralopaiophoro  Makela YCranowifib B fOACHEEH#E
"Hanepenne” w mameparn panpusenme Uy wgpmbopon MYZA npn vex e
suasernox U0, UL s 1 noxossermx neperanarean "Harpyska®, aro u s
. 723, coraacro n. 3.2.2 npua. 2. Peayanrarst namepeini sabectd B
|'115A.7.3.

1.27. Paccwmar, mc1pymentassnyn  aficoaiornyw /Ny norpenmocip
HoepeHHA Halpiikennd « posowse npuGepa NY2Z\. ucnoassys  aanuvie

1acr, 112 1 (em npua. 2)
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7.3. Bomoannre usmeperima 8 coorserctun ¢ n. 6.3 sazanun x
AaboparopHol pabare.

731 Tymbaep AaGopaTopHOTO MaKeTa YCTAHOBHTh B  TOAOKEHHE
"Toaroroska x nemepermo”. [Toaroroeure npubopm 114353 w MO2A «
M3MEpEHMIo conpoTHBAcHHi corracro nn.4.1, 4.4.1 npuad wn. 3.3.1 npua. 2.

7.3.2. Brawowrrn roroaky "Cxema 7. R, - 114353" b pasbem
Aabogaropiore makera {(cm. puc. 4.8).

1.33. Tymbacp arabopaTopHoro makeTa YCTaHORMTD B _HOAOHEHIE
"Hamepenne”. TTponssects karnbposky nprbopa Ha yCTanunACHHOM COFAacHO
n4.4.1 npur.l npenere usmepennn conporusrenns. Jan srora na marasmie
coniporisaennit MICP-63 wocnipoussoamres  conporunaenne ¢ Om  (sro
COOTBETCTBYET KupOTKOMY sambikauwio saxamon © 0 “ V, mA, Q, ,”) #
cTpeara npubopa yerawasanpaercs na O pyuxoii < ¥x®~ , "% nF “. ITpopecrn
nsmepenie conporunaenns R, ¢ nomomio npubopa [J4353 coraacho n.4.4.3
npna.l aan Tpex swavennii conporumaennii Ryg, sasansbx » taba. 7.0 u
BOCNPOHMBREIEHIbIX € MOMobio  marasuna - conporusaennin  MCP-63,
Pesyantarbl usMepennii W 1IpeieAbl, HA KOTOPbiX OHH IpOBEfIeHb, SAHECTH B
Taba. 7.4, TymGacp AabopaTopHoro Makera YVCTAaHOBHTL B OAQIKEHHe

“Tloaroroska k uamepenmo”.

Tabavua 7.4

114353 Rm‘&)m Hpeaex | R, kOm BM:/O A FOm 3,.% 1 A.xOm
HAMeDNCHHUs
M92A | RyeOm | Tpencea R, .xOm ALxOM
HAMEpeHHA
73.4. Paccuurats  orHocuTeAbHylw O, M abcoorhyo

Ay TOTPEIIHOCTH BOCTIPOMBDEAEHM COMPOTHBAEHHH C NOMOWDIO Marashiia
conipuruarehii MCP-63, ncnoavays popmyamt (I13.1) npma.3, (2.19),
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HHCIpPYMEHTaADHbIE OTHOCWTEABHYIO O; u abecomornyio A, norpemnoctn
HSMepeHHA CONPOTHDBACHHA ¢ nomowbio npubopa 114353, ucnoavsys dopmyan:
(IT1.1) npuad, (2.18) wu nannbe Taba. [111 (cm. npua.l). Pesyavrarm
pacueron saHectu B TabA. 7.4.

7.3.5. Brawwnrp xoroaxy "Cxema 8. R, - M9IZA" 8 pasvem
Aaboparoproro makera {cm. puc. 4.9).

7.3.6. Tym6aep raGopaTopHOro MakeTa YCTAHOBMTD B MOAOHEHHE
"HMamepenue” u npomectn nsmepesnive conporusrenns R, ¢ nomowvio npubopa
MO92A corracno n.3.3.2 npur.2 ars Tpex suavenmit conporusrennit R,
safaugbix B Taba. 7.1 W BOCMpoMSBEACHHDIX ¢ NOMUIBKD  MarashHa
conporusaerniit MCP-63. Pesyavrarnl usmepennit sanect B raba.7.4.

7.3.7. Paccunrarp uHcTpymenTaAbHylo abcoaloTHyio [\,  norpemsocTn
HSMepeHnA conpoTuBAenys ¢ nomowbio npubopa M9IZA, ucnoansys aannbie
ta6a.l12.1 (cm. npua.2).

7.4. Bomoanurb wusmepenvn B coorsercrsun ¢ n. 6.4 sapamum k
Aaboparoproit pabore.

7.4.1. Tymbaep rabupatopHOro MakeTa YCTAHOBMTD B [ICAOMEHHE
“THoaroroska x msmepenmo”. Pyuxy I[TAABHO YCTAH. HAIIPHZ.
MCTOWHMKA [UTAHHA YHMBEPCAABHOTO MOBEPHYTD BAEBO Ao ynopa. | loarorosmrp
npu6opor [[4353 u M92A x nsmepennio Toka W HanpazKeHHR COOTBETCTBEHHO.
Ycranonuro nepexnovareap. "Harpyska” 8 noromenne N3, sapantoe b raba.l.

7.4.2. Bruouursp wonoaxy "Cxema 3. R,.I; - [14353. U, - M92A" »
pasneM Aaboparophoro Makera {cM. puc. 4.4).

7.4.3. Tymbacp AabopaFopHOTe MAKETa YCTAHOBHTD B TIOAOHSEHHE
“Hamepenne”, Boicraburs na meTouHuke yHusepcaibHOM Hanpsizenue Uy

(cm. 1aba. 7.1) w nposecru nsmepenna Toka | cnomownis npubopa 114353 u

nanpaacess U, ¢ nomowbio npubopa MYZA. Peayavratmn  msmeperinii
{ r AL PHOOD.

samecti B Taba. 71.5.
Tapauya 7.5

IoMA U,B R,,xOwm 820
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7.4.4. Paccawrarp conporurenne R, no ¢opmyre (2.11) u
METOAMMECKYIO TMOFPEHMIHOCTD Oppy HMSMEPEHMA CONPOTHBACHHS  METOAOM
amniepmerpa - BoAbTMerpa no gopmyre (2.17), mcnorbsyn aanmnbie raba.4.2.
Pesyabrarnt pacueton samecTH B Taba. 7.5.

7.5. Bomoanurp msmepenun B cooreercremu ¢ n. 0.5 saganun k
AaboparapHoi pabure.

7.5.1. Tymbaep ycranosurs B norosenve 'Tloaroroska k usmepenmo”.
Pyasxy TIAABHO YCTAH. HAIIPHM. wucrounuka nuraums
YHHBEPCAADHOFO T10BepHYTD BAeBO Ao ymopa. |loarorosurn k pabore npubop
B7-34 (n.3 npuad) u k wmsmepenmio mHanpsmennn npubop 114353,

YcranoBurp nepexniosareap Harpyska” B noaomenne 1.

75.2. Braounrs woroaxy "Cxema 6. U,-114353. U -B7-34" »
pasbem aaboparopora makera (cm. puc. 4.5). \
7.5.3. Tymbrep aaboparopHoro Maxera YCTAHOBHTL B  TIOACHEHHE
“Usmepenne”. Pyuon [IAABHO YCTAH. HAIIPHM. ucrounnxa
NHTaHK YHUBEPCAABHOTO ycTaHomrrh crpeaky npubapa 114353 wa ormerxy,
coorsercTaylolsys Hanpamenmio [Jy, sagannomy B Taba.7.l. [Tpoussecrn
usmepenne nanpsmenne Uy ¢ nomoypio npubopa B7-34 ¢ rounocreio a0
TpeTbero sHaka nocae sanwroll coraacho n. 4 npun. 4. [Mosropurs nemepenng
arn Hanpsmennt U u Us, sagannbix B taba 7.1, Pesyanraroi nsmepenniy
sanecTy B Taba. 7.6.
Tabanya 7.6

NQ n/n U’B UO’B AuvB 6u,°/o 'Yu,o/o SOU,O/O AOU’ B

1

2

3

754, Paccaurars  abconworhyio A,  oTHochreabhyls Oy M
npuBeseHnyw Y, norpemnocrs  npubopa 114353, ucnoabsyn  gopmyan:
(2.18), (2.19), (2.20), a vawme HHCTpYMelraAbHbie OTHOCHTEALHYR) Og it

2BCOAIOTHYIO Ay norpetoctn npubopa B7-34, ncnoansys dpopmyant ([14.1)
apr 4, (2.19) Pesyavrarut sanecty B 1aba. 7.6.




7.6. Bomoaunrs usMepenua » coormeretoHH ¢ n. 6.6 sazamun K
AaBoparopHoit pabore.

7.6.1. Tymbaep ycranosHTh B noaomenue ' loaroroska K HSMepeHso”.
Pyswy TTAABHO VYCTAH. HAIIPAM. wucrounmka nurauma
YHUREPCAADHOIO NOHEPHYTD HAGHO A0 ynopa.

7.6.2. Tloararosurs x usmepenwo conporumaermim npubop [14353 u
npubop B7.34 (n.3 npun.4).

7.6.3. Brawunrs xoroaxy "Cxema 7. R, - [14353" B paswem
Aaboparoproro Makera {cM. puc. 4.8),

7.6.4. Tymbacp AabopaTopHoro MaKeTa YCTAHOBHTH B  TIOAOHECHHE
"Hemepenne”. [Tpouspectn warnGposky npuGopa Ha YCTAHOBAGHHOM MpelieAs
MBMepeHHA, HDUIOAHHMA  onepayws, npusegennvie 8 n.7.33.  Hoamensn
conporusaenue Marasua MCP-63, yeranosure crpeaxy npubopa [J4353 na
OTMerKy, COUTBETCTHYIOWYIO COnpoTHEAeHHIa Ry, sagannomy a taba. 7.1

7.6.5. Bmecto koroaru "Cxema 7. Ry, - 114353" sxaowsrs B pagbem
asGoparoprora Maxketa koaoaky Crema 9. R, - B7.34". [lpomnssectn

nsmepeurie conporusaeina R, marasmia MCP-63 ¢ nomowsio npubopa

B7-34 ¢ TounocTbio A0 TpeTvero sHaKa noce samatoli coraacso n. 4 npr.4,
Pesyavraror namepennit sanecrs 8 Taba.7.7,

7.6.6. [lomropury onepayum, npupeaennvie 8 nn. 7.6.3..7.6.5, ana

conporusacnnit R u Rj.

Taﬁmga 1.7

Nen/n { RxOm | R, xOm AnkOM | 8,% ¥, o oo Yo | Ay KON

1

b | A

7.6.7. Paccurats abeonothyo A, otHOCHTeAbHYI0 O), M npuBeaenmyio
¥¢ norpewnacry npubopa [J4353, ucnoavsyn dopmyam  (2.18), (2.19),

(2.20), a Takate MHCTpYMeHTaAbHDIE OTHOCHTEABHYIO O M abcontoTHylo Ay
norpeuiHoctH npuGopa B7-34, ucnoavsys dopmyast (11.4.2) npua.4, (2.19).
PeayAbTatbl pacueTon saHecTH B Taba. 7.7.
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7.7. Bomoanuro usmepenun B coorsercraid ¢ 1. 6.7. sasammA K
AaboparopHoit pabore.

7.7.1. Tymbacp ycranonurs B noaomenve 1 loaroronka k usmepenmio”.
Pysxy TIAABHO YCTAH. HAIIPHM. wnerounuka nuranuns
YHHBEPCAADHOTO MOBSPHYTH BACBO A0 ymopa. [loaroromnry npubop M9I2A x
HIMEPEHHIO HAMpPRsEHN,

7.7.2. Brawuurs worcaxy “Cxema 5. U, - M9IZA" a pawnem
anBopatopHoro  Maxera. | ymGiep AaGOPATOPHONO MAaKeTA YCTAHONHTL 8
noromenve  Hismepenwe”. Ycramomurn nepexaeuarean Harpysxa® B
noromenne 1.

7.7.3. Bricrasurp Ha MCTOMHMKE NMTAHMA YHUBEPCAADHOM HATIpSIKEHME

Uun3, samannoe B rtaba. 7.1, HMsmepury uanpmmenme Uy, ¢ nomoypwio
npubopa M92A u pesyavrar samecru » taba. 7.8. Pyusxy JIAABHOQO
YCTAH. HAIIPHAM. wcrounska nuraHus yHHBEPCAABHOIO MOBEPHYTD
BACBO /O YTIOpa.

7.7.4. [osropurs anepaguu no n.7.7.3 nq pas, rae Ny npuseaenc »
raba.7.1.

7.7.5. O6paboraTs pesyAbTaTsl NPAMDIX MHOTOKPATHLIX HSMepeHHH
HANPAMCHHA B COOTBETCTRHM ¢ PEKOMEHAAUMAMK, NpHBeAeHHbmu 8 3, 8, 9].
Axaropurm  obpaborku npHBectd B oTieTe N0 AabopaTopHOR  pabore.
Josepureavnan sepasruocrs P, soibupaercn us taba. 7.1, Pesyavrar

usMepeHuil npeacranurs B Qopme, coorsercrayiomeli Tpebopanuam [OCT
8.207-76 nan M1317-86 1 sanecry B 1a6A.7.8.

Tabanys 7.8
Homep nsmepenna 1 2 i e I mg-1 | ng
U, B
Pesyavrar nsmepenns Up=..i Pa =..

7.8. Bomoanurn usmepenmn B coorrercramn ¢ n.6.8 sagamm x
AaBoparophoit pabare.

7.8.1. Tymbaep yeranosurs 8 noaamenue “Tloaroroska x usmepenmo’
Pyaucy TIAABHO YCTAH. HAITPHM. ucrounmka nuranum
YHMBEPCAADHOIO NOBepHYTH BAeso aa yrapa. | loarorosurn npubop 113453 «
uamepenmo toka u npubop M92A k usmepenno nanpaaenna.
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7.8.2. Braouurs xoroaky "Cxema 3.err - 114353. Ul" - M9ZA" »

paspem aaboparuprora makera. Tymbaep raboparophoro MakeTa ycTanosurs B
nosomenne  "Homepenne”.  Ycranoswrp  nepexawuareas  "Harpyska” 8
noaamenune N3, sagannoe 8 taba. 7.1

7.8.3. BokTasurp #a MCTOMHHKE NWTAHMA YHHBEPCAABHOM HANpMeHMe
Uya3, sanannoe s taba. 7.1. Hsmepurd rok I; ¢ nomowmo npubopa 114353

w wanpmxenne UL ¢ nomowsio npubopa M9IZA u pesyavrarer nsmepennii
Aavtecth B Taba. 79.

7.8.4. Tlosropurp onepayun no n.7.8.3 ny pas, rae M, npuregenc s
raba.7.1.

7 8.5. O6paborars pesyAbTaTbi KOCBEHHDIX MHOTOKPATHDIX HBMEpPeH:t s
conporupacHu  Harpysku no  (gopmyae  (2.11) 8 coormercravM ¢
peromenaaumamy, npupeaennpiva B [3, 8, 9]. Aaropurm obpabotin nphsecrn
n orvere fo  Aaboparoproit  pabore. Jlosepureavnan mepostrocTs P,
umbupaerca ms  Taba. 7.1, Pesyavrar nsmepennit npegcrasurn B opme,
coorperctoyioytedi TpeGopanuwam TOCT 8.201-76 man M1 1317-86, »
sauccrp B 1a6a, 7.9.

TaGAuga 7.9
ng-l ] ny

N

Honep uamepenun 1 2

Ir, A

Ur, B

b QT = .
Pesyavtar nameperun R,=..; P, —..

8. COJFPMIAHHE OTUETA

Oruer no Aaboparopnodt pabore opOapMAAETCR HA CTAHAAPTHDBIX AHCTaX
uymarn. lexcr orueta goAmen coaepwars ueab paGorbt, AcGoparopHoe
yaganie, BCK Henbxoammylo MHpopMaumio o6 usydaempix npnbopax ([14353,
MY2ZA, 137-34, MCP-63) u npoaerannoii paGove, BolBoAbI 10 PesyAblaTam
BOHIOAIPHIM  Kamporo  nykxra  Aaboparoprore  sasamma.  Pesvanrarvi
HEMepeIItT M PAcYeTOB  CBOAATCE B TabAMUDL,  KOTOpDIC  AOAMHDI
COOFEPTCIBOBATD TIPHACAEHIDIM B MeTOAMMecKHX ykasauwix. Order aonmen
copepikaTh pabutHe CXeMbI N pacHeTHbie (PAPMYADI, B COOTHETCTBUI CKITOPDIMI

TPOBOAMACH AKCREPHMEHT H OCYILECTBAAAACD 06[)860"(3 NOAYHEHHBIX AaHHDIX,
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a lahke YCAOBHE H XOJ pPelleHHA 3afaud, NPHBeACHHUR B 11 9 Hacionu
ME10AHHCCIHE YKaSaH .

CheacHint 06 MCHIOADSYEMBIX HBMEPHTEABHBIX HPpHEUpAr AOARHDE i,
aopMAeHbi 10 Gopme, NpuBeaerHHon B Taba. 8.1,

Tabanga 8 |

N | Hanmenosanue Tun Basoackont | Ocnosnbie reximmecke

= ra d

n/n 1prdupa npnbopa HOMCp XapaKTepHC PHRH

9. KOHTPOABHDIE BOITPOCDHI

I. Tloschure npuspmi  AeficTBHA, PaSHOBHAHOCTH  KOHCTPYKUHM,
Aocionbcra 1 veaocrarkn MM,

2. Tloacuure cnocobbl pacliMpeHust NPEAEACB MYMEPEHHA 110 TOKY
KOMOGHHHMPOBAHHONO MAFHHUTOSAEKTPHUECKOTO Fpubopa, MpHBeAnTe  (POPMYADI

aAs sbrucAennn conporueaennn mynra (Ry) w BHyTpennero conpornpaenua
amuepmerpa (R, ).

3. Tloschure crocobpl  pacludpeHia  fPeJIeAGE  HSMEPEHMH MO
HAMIPAZKEHHIO KOMBHHHPOBAHHOTO MATHHTOBAEKTPHUYECKOrO Npubopa, NpuBcAIe

(POPMYADI AAfl BBINMCACHHS COMPOTHBACHMA JOOABOYHOIO PEBHCTOpA (RIL) H

BHYTpeHHero conpoTuareHun soabrmerpa (Ry).

4. Tloscuure npnHuun AeficTeMA OMMETpOB, BLIHOAHEHHbIX Ha Gave
M3MM no nocaeaoBaTeAbHoH W NapaAreAbHOH cXeMam.

5. Ilosicuure BAMAHHe ypPOBHS HAlIPAASEHWA HCTOYHMKA HHPAHHA Hd
FPAAYHPOBKY OTCHETHDIX IWKAA KOMGHHMPORAHHOIO MAFHHTOSACKTPHYECKOIO
npubopa B perHMe HSMEPEHHA COMPOTHBAEHMS.

6. IJosichure npunumn usmepeHHR CONPOTHBACHMH € HCHOABSOBaHHEM
MCTOZla aMIIePMETPA - BOADTMETPA.

7. 1loacnure npuusHy BOSHMKHOBEHHA METOAHYECKOH FOTPEUIHOCTH B
reasume HIMepeHiA ToKa c AOMOILBIO KOMGHHHPOBAHHOIG
MarHHTOSACKTPHYECKOTO NpHbopa.



8. Iloschure npuumHy BOSHHKHOBEHHA METOAMMECKOH NOTPEWHOCTH B
peHME  MIMEpPEHMS  HATIPAMEHHA € MOMOWbI0  KOMOHHHPOBAaHHOTO
MarHHTOBAEKT pUeckoro npnbopa.

9. [Tonchure npuumHy BOBHHKHOBEHMS METOAMMECKOH MOFPEIIHOCTH TIpH
MSMEPEHHH COTIPOTHBAEHHA METOAOM aMIIEPMETPA - BOABTMETPA.

10. [Toncuure crpyrrypy KOMOHHHPOBAHHDIX LM(PORDIX HBMEPHTEABHBIX
npndopon.

1. Oxapaxrepusyitre 0CO6€HHOCTH pASAMMHDIX METOAOB AHAAOIO -
uMbpoBOro  npeobpasoBanmsl: BPEMA-HMITYABCHOTO, YACTOTHO-HMMITYABCHOID M
KOLOBO-HMITYABCHOTO,

12. Tlonchirre, aro Takoe abcoalTHAs, OTHOCHTEALHAR M FipHREAEH}AR
norpewHocrH npnbOPOR, H KaKk NPHBEAEHHAA TMOTPELIHOCTE OHPEACARETCH AAR
PagHDIX BHAOB LIKAA.

13. Tlosicumre, wro Takoe kracc TOYHOCTH npHbopoB M Kak
OCYUIECTBAACTCS fI0BEpKa NpHGapos.

14, Tlpupearrre aaropurm obpafiorkn  pemyAbTaTop HabiioaeHwit ripu
FIPAMOM MIMEPEHMIT HATIPS HeHHS,

15. Tlpupeaure arropurm obpaborky pesyAbraTos nabawneHwil Tipu

KOCBEHHOM W3MPDEHHM COTIPOTHRAEHHS METO/IOM aMIepMeTpa - BOANTMeTpa.
10. AMTEPATYPA

1. Ulnax MU 3xeirpuyeckne uamepersm. Hacrp 2: Yue6. nocobue. -
Mse.: Flsg. MPTH, 1983. - 123 ¢.

2. DrexTpHueCKHE HBMEpCHMUA: Yue6. nocofue  aam  mysos/
B.M. Marxunonciaiit, P.M. [emupopa-llangepona u ap.; lloa  pen.
B.M. Maamnonckoro. - M.: Dueproarommazar, 1985, - 416 c.

3. Eausapon A.C. Daexrpopaasousmeperins: YueGuuk AAS BYS0B N0
cniey. "Pagnorexnuka”. - Mu.: Bonnatinan wroaa, 1986. - 320 ¢

4. Ocnonuvt merparoruu n saextphteckue usmepenwn/D . Auapees.
E.M. Antonok v ap.; Tloa pea. E.M. Ayumma. - A.: Sueproatomusaar,
1987. - 480 <.

5. Kpomosi B.I1., Mowucees 1.0 Dnexrpopasnonsmepenms. - M.:
Paauo n cenan, 1985, - 288 c.
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6. Mupwkuit 111, Paauosrexrponnpie nsmepennn. - M : Sucpius
1985. - 186 c.

7. Hsmepeuns B saexrponmke: Cupasounnn/B.A. Kysuewon, 57
Joarnx ¢ ap.; loa pea. B.A. Kysueuosa.- M.: Dueproarommusaar, 1987,
512 c.

8. Apximenxo AT, Kocrpmenn AM., Peyuyrnit B.C. Moroawscerie
yKasaHUA 110 pPHMEHEHMIO  BDIMHCAMTEADHOR  TexHrwH A olpaborfm
pesyavratop wemepenwin. - Mu.: MPTH, 1989, . 23 .

9. Ocuosbr MerpurorHM M CTaHAapTHIAUHMM: YuebHo - MeruAM4echok

focobue  anw uHAMBMAyaabnoH  paborut cryaenton/Ilog  obw.  pea.

C.B. Asabkora, - Mu.: BI'YHMP, 1995, - 81 c.
MPHANOIBEHHE 1

MPHUBOP IAEKTPOM3MEPH TEADLH DI
KOMBHITMPOBAHIDIM 114353

I HASHAYEHNE

Flpn6op saekrponsmepureabruiil KumGunrmuposannoii (14353 (puc. 111 1)
¢ ABFOMATHYECKON SAUIMTON OT SACKTPHYECKHX MEPErpysoR ITpeiHABHAUEH AN
USMEPEHIBE: CHABI M HANpsiseHsl HOCTOSHHOIG TOKa; CPeAHeKBaZpaTHYHO O
SHAUCHHA CHADL ¥ HAMNPSUKEHHMA MEPEMEIIHON0 TUKA CHHYCOMAAABHON hopmbi;
CONPOTHBACHNA TIOCTQAHIOMY TOKY; SACKTPHUECKOH eMKOCTH; alGcoAltioro

Y(OBH# CHMHAAA MO HAMPHMCHHIO TNePEMEHHUTO TOKA B SACKTPHYCCKHX LICHAX.

2. TEXHHMYECKHME 11 METPOAOTI'HMECKIIE
XAPAKTEPHMCTHKH

B aamnoil aaboparopnoit paGore npubop [14353 ucnoapyyeren toapno
AAst T HIMEpEHHt  CHABL M HANPSUKEHHs  MOCTOMHHONO  TUKA, A4  Talote
cotiporngaennn  nocrosndomy toky. Llostomy 8 raGa. T11 1 npuscacun
TeXHIMeCKHe H MCTPOAOIHYECKHE XAPAKTEPHCTHKH MMEHHO AAH STHX pEAHMUB

HINMEPCTFN.
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Tabanya 111

Hamepreman Juanazon Kaacc [Npenea aonyckaemoro
BEAMUHHA HBMepeHHit TOYHOCTH |  BHAYEHHA OCHOBHOH
npHBe JeHHOH

norpemnocru, %o (Y)
Cuaa 0...0,06; 0...0,12; 15 + 15

DOCTOSHHOFO 0..0,6; 0..3; 0...12;

__ Toka, MA 0...60:0..300;0...1500

Hanpsoseune 0..0,075; 0...1,5; 0..3; 1,5 + 15
NIOCTOAHHOrO 0...12: 0..30; 0...60;
Toxa, B 0...120; 0...600
Conporusaenne | 0..0.3; 0...10; 0...100; 1.5 + 15

NOCTOSIHHOMY 0...1000; 0...10000

Toky, kOwm

[Tpu arom ocuosman norpemnocTs  npubopa (Y) Boipamaercn 8
npoyeHTaxX B PHAC ApHBeAcHNNH norpemHoctH. no dopmyae (2.20), rae A -
9HAYeHHE AGCOAIOTHOR MOrPCHIIGCTH, BbIpAXEHHOE B €AHHMUAX HIMEpPAeMOH
BEAWMMHBI MAM B €AHHMUAX AAMHDI miKaaby Xy - HOpMHpyeMOe SHaueHue
(koMeunble SHaveHMH AMATABOHOB ~MSMEpPEHHIl CHADI TOKa, HANpAKeHHA
MOCTOAHHOIG TOKAa HAH 'MHHHMAAbHbIC SHaueHHA JAHH LIKAA AHANA3OHOB
MSMepEHHS COTIPOTHBAEHHA TIOCTOAHHOMY TOKY ).

Buaueuus AAMH LUKAA l"p Ha "Q1" - He menee 62 mm, ra "KQ,MQ" - ue
menee 38 mm.

OcHosHan NOFPENIHOCTD B PerRUME MIMEpEHHA COTIPOTHBACHHA HAXOAMTCA

9 (PopMyAbl

1"
6='Y'-—1*‘~, (r]1.l)
H
rac 1, - aamsa ywacrka uwIKaAbl Medsly HYAEBDIM SHAuEHHEM W MECTOM
veTaHoBAeHHs Tokasakma npubopa na "2 " n "KQ, MQ".
Tok noAHOrO OTKAOHEHNA HBMEPHTEABHOTO MEXAHHSMA, HCTMOABSYEMOTO B
upubope, 29 MxA, ¥ conp: HBAEHHE MIMEPHTEADHOTO MEXaHWUSMa COCTABASET

we Goaee 1000 Om.
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3. YCTPOMCTBO U INPHUHINUIT PABOTDI

B npubope npumeHen nsMepHTeABHDIH MEXaHHIM MAarHHTODAEKTPHYECKOH
CHCTEMDI Ha PACTAMKAX € BHYTPHPAMOUHDIM MArHHTOM.

PacmpenHye AManasoHOB MBMEPeHHH OCYWIECTRARETCA C  [IOMOWBIO
KOMMYTalHH YHHBE[CAADHOTO WIYHTA H JOGABOMHDIX CONIPOTHBACHHHA.

Jrn paboThi B pemsMMe WSMepEHHA CONPOTHBAGHHH HCTIOABSYIOTCA
BAEKTPOXHMHUECKHE HCTOMHMKH TOKa, PacrioAOdseHHble B KaMepe ¢ THIAbHOH
CTOPORDI KOPITYCa.

4. METOAHMKA PABOTDI C ITPHUBOLOM

4.1. Jlo noaxaiovenna npubopa K MBMEPAEMON LJENM HEBABMCHMO OT pojaa
HSMEPAEMON  BEAMMHHBI [POBEPHTD M NPH  HEODXOAHMOCTH  YCTAHOBMTD
MeXaHHMEKKHH HYAb ¢ TIOMOIUbIQ Koppektopa. Pabovee noaomenne npubopa -
rOpUSOHTaAbHOE. DKAIOYHTL aBTOMAaTHMECKYIO SallfHTY, HaxaB AC ynopa
wonky _/ |F .

4.2. Msmepenye CHALI MOCTAAHHOTO TOKA

4.2.1. Tlepexnouarerem pexnmoB paboTbl YCTAHOBHTD poa  ToKa:
nocrosHHbi (—).

4.2.2. Ycranommrp npeser  WSMepeHHR  TOKA,  COOTHETCTEYIOWHH
HIMEPHEMOMY SHAYEHHIO TOKA; & MPH HEHSBECTHOM SHAYEHHH - MAKCHMAAbHbIA
npegea 1500 mA.

4.2.3. Kremmbi npubopa  “ * “ w “ V, mA, Q, r,” aoasupr 6o
110CAEA0BATEADHO MOAKAIQUEHBI K HCCAEAYEMOMY YHacTKy LeMH ¢ COBAI0AEHUEM
noasphoct. [1pH OTKAGHEHHMH CTPEAKH BAEBO OT HYAS MSMEHHTbD MOAAPHOCTD
Ha TIPOTHBONOAOMsHYW. DBbpibparp npezer unsmepenns, ofecriedMBRIOIIHH
MHHHMAABHYIO HOPpeliHOCT (CTpeAKa AOANHA HAXOAWTCH 110 BOIMOMKHOCTH
GAHMSE K KOHUY WIKaAbl), M ONPEACAMTb LeHy aeAeHus wkasbt. Orcunrars
MBMepeHHOE SHauMeHMe Kak FIpOMIBeJleHHE LeHbl JeAeHHA Ha KOAHYECTBQ
AeAeHKi, yKasaHHOe cTperkoit no mkare “V, mA ~".

4.3. Hsmepenne fanpr:enna nocTosHHoro Toka

4.3.1. Tlepexatouarerem pemsmoB paboTpl YCTAHOBMTD POA  TOKa:

noctoanHbi (—). >
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4.3.2. Ycranosnrs npeaea  usMmepenus , £OOTHETCTBYIOW M
HSMEPAEMOMY SHAMEHWIO HATPAMEN, A NPH HEMIDECTHOM SHAYEHWH -
MaxcHmaabHbiil npeaea 600 B.

4.3 3. Kremmbr npubopa aoamubi 6brrs nogkaodensi Kk © ¥ ¢ g
“V, mA, Q 1," napareavHo  nccresyemolt  uenu ¢ cobaiozenuem
noasprocrd. [lpn  oTkAcHEHMM CTPEAKM BAEBO OT HYAR -  HSMEHMTD
nioanpHocTb. Boibpate npezea nsmepesymi, 06eclieuHBAICIIMI  MHHHMAABHYIO
NGrPelIHOCTD, ¥ ONPEABAMTS HeHy AeieHMs wwkaaot (JrcuwraTh HsmepeHHoe
SHaVeHHE Kak TIPOMSBEEZEHME HEHDI JAEAGHHA HA KOAHYECTHO AEACHUM,
yKasaHHoe cTpeAkol no wkare “Y, mA ",

4.4. Vsmepenue conporumaeHusi OCTORHHOMY TOKY

4.4.1.  Ycranopurp  nepexnlguaTEAb  TIpeAEAOB | B NUAONKEHie
“Q; kQx1” n namars ofe xwomen “k Q, M{1” u "~ nepexnovarean
peasimon (npu usmepenun conporuprenns Menee 300 Om) uan ycranosmin
nepeKAIodaTeAb npeaercB B noromenma L2 K G x 1", maw “kQ x 10”7, wau
“x1007, man “MQ" u wamars xHonxy “k Q2 , MQ" HEPEKAIUMATEAR
pemsumon  (npu  msmepennn conporuaaeHua 6oace 300 Owm). B aammoh
AaboparopHoit paboTe HCMOADSYETCH TOADKO PEXKHM HSMEPEHMA COLPOTHBASHHH
6oaee 300 Owm.

4.4.2. Tlpomecin ycrawosky roka MOAHOro OTKAOHeHHH, AAropurm
BDUIGAHEHHA STOH ONepapyM MPH BLNTOAHCHHM AadHoM AaBoparoproti pabotb:
npuseged 8 . 7.3 3. B ofugem cayuae yeraHopuTh crpeaky npnGopa Ha 00 o
wkare ‘27 (npn usmepenny conporunrenns menee 300 Om) man na 0 no

g

wrare "k, MCQ, nF opn  sakopouenmbix  maxumax H

“V, mA, Q, r,” (npu usmepennu conporisaenns Goree 300 Om)  pyuxoit

'd A ppe
N,

443, Tlpu usmepenun conpotuprennit menee 300 Owm nsmeprembiit

pesmcTop noaraoueH K kaemmam o “ V. mA, Q) r,” n oTcunrbmaercs
snauenne conporuprenna no mare L2 Ilpn nsmepernm conporuBAeHHi
Goree 300 Om usmepsemblii pesuciop HOAKAIDUAETCR K KAeMMaM %y
“V,mA, €, r,” u orcuurpmaelch  sHadeHMe CONPOTHBACHHA 1O Ihare
k€, MQ" nupn  ymuoacenuu pesyamiara Ha xb x10wmwm 100 &
SABMCHMOCTH OT TIOAONEHHA MepekAlodareas npeneaon. [lpu  ycranobke

©
CTpeAnd 8a fipeaeAamh  paboueit wacti mKxaabl BmbupaloT Goaee yAobitni
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npeser, obecneyupaioyHii HanSoAbilylo TouHocTh oTcyera. llo oxomuawmm
uauepeuuﬁ CONMPOTHBACHHS HEOGXOAHMO NepensecTH NEPeKAIYaTeAb RNPEeACAOD B

aofoe noaomenve, wpome €25 kQx1”, “kQx107, “x1007, “MQ", a

MepeRAIOMATEAD pPEeASHMOB Paﬁmbl B NOAQHICHHE add HAAA — .
4.5. ITo oxonvannu paborbl ¢ NPUGOPOM OTKAIOMHTD SALMTY HAMATHEM

KHOTIKY -—-c/o—— .

MPHUAOKEHHE 2

LHM®POBOI1 KOMBHHPOBAHHBIN [TPHBOP
M92A { ATTOHUA )
1, HABHAUYEHUE

[Inpponoit  xomBuumposanumit  npubop MI2ZA  (pucII2.1)
TNpeAHASHAYMEH AAN MSMEPEHHS: CHABE M HATIDHIKEHHS OCTOAHHOPO TOKR; CHADI
¥ HANPRASSHHMA NEPeMEHHOrG TOKA;, COMPOTHBABHHA [IOCTOAHHOMY TOKY;
HApaMerpoB AHOAOR H TPAHAUCTOPOB,

2. TEXITMYECKHE M METPOAOTHMYECKIE
XAPAKTEPHCTHKH

B aammoi aaboparoproit pabore npubop MPZA wmcnoavayerca Toavko
AAR MSMepeHHMA CHAbL #  HAMpPAM(CHHA [OCTOSIHHOTO TOKAa, a TaKMe
COnpfUBAGKHA NOCTORNHOMY Toky. [lostomy B rtaba. T12.1  npuseaeuni
TEXUHNECKHE 1§ MeTPOAOTHYECKHE XAPAKTEPHCTHKH HMEHHO AAS 3THX peMsHMOB
HSMEpELiNA.

Braéa. I12.1 1, Uy, Ry - noxasamm npubopa B peasumax namepenin

T ,Ka, HanpAMeHUA H CONPOTHBACHKA COOTBETCTBEHHO.
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DIATAL MULTIMETER

= 460.8

COM V/gl
coovn
20 A @_ 200mA mvm:
Y 500V mag ™%
MASTECH () = M9ZA

Puc. T12.1




Tabasmia [12.1

Hamepaeman Ananazon Aébconorhas Llena eannnypi
BeAHYHHA HaMepeHuit norpeuiocts (A) | Mragmero paspaja
1 2 3 4
Cura nocrosmuoro | 0..200 mxA £ (0,008 x [, + 0,1 mxA
Toka 0.2 MA 1 ea. ma. pasp.) 1 mrA
0..20 MA 10 MxA
0..200nA + (0012 x [+ 100 mxA
1 ea. ma. pasp.)
0.20 A £(0,02 * [, + 10 MA
5 en. Ma. pasp.)
Hanprweune 0..200 uB | + (0,005 » U_+ 100 mxB
NOCTOSHHOTD 0.28 1 ea. ma. pasp.) 1uB
ToKa 0.208B 10 »B
0...200 B 100 «B
0..1000 B £(0,008 % U, + 1B
2 ea. MA. pazp.)
Conporunaenne 0..200 Om + (0,008 % R, + 0.1 Om
HOCTOSHHOMY 3 ea. ma. pazp.)
TOKy 0...2 xOm 1Om
0..20 «Om + (0,008 ¥ R, + 10 Om
0...200 xOm 1 ea. ma. pazp.) 100 Om
0..2 MOm 1 xOm
0..20 MOm + (0,01 x R, + 10 «Om
2 en. MA. pazp.)

3. METOAMKA PABOTHI C IPHBOPOM

3.1. Hamepenne cuapt nocrosunoro Toka

341

Ycranonurs

nepexkAloyaTeAb  Ha

npejea  HIMEPCHHA

CHABL

noctossrore toka (sona A=), cooTpeTcTBYIOWIMI MSMEpREMOMY BHAYEHIMI

TOKa, a NMPH HeWSDECTHOM SHa4YeHHH - MakcHMaAbHbi npezea 200 MA.

3 1.2. Kaemmnr npubopa “COM” u “MA” aoamunr 6orre noskaodeHbl

110CAeZ0BATEADHO K HCCACAYeMOMY ydacTKy uen. Boibpats npenea uameperivn,

fpH  KOTOPOM  BaAeHCTBOBAHDI
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HHAMKATOPHDIX paspRia, HET eAWHHUDI Y AEBOTO Kpas MHAMKATOPA, H
[1POHIBECTH OTCHET MoKasaHns MHAMKaropa. Haanume eaunnypi y Aesoro kpan
HHAMKATOpA TOBOPHT O Meperpyske NpH60pa H HEOGXOAHMOCTH MEPEXOAa Ha
6oree Boicokuit mnpeaer. [loasprocrp Toka oTo6pamaerca Ha HugHKalope
OTHOCHMTEADHO FoTeHumara kaemmbl - COM”,

3.2. Msmepenne nanpasceHia NOCTORHHOIG TOKa

3.2.1. Ycranosurp nepexAlouaTeAb Ha TIpeAer M3MEPEHMS HalfipizseHHA
nocToAHHOro Toka (30Ha V=), cooTBeTCTRYIOWMH  HIMCPACMOMY SBHAYEHHIO
HarpfnseHHA, a NPH HEHSBECTHOM BHaveHWH - MakcHmaAbhbil npegen 1000 B.

3.2.2. Kxemmni npubopa “COM” » “V/Q” armup 6pmb nogiansetsl
NapaAAEABHO HccAesyeModi genn. BoibpaTp npegen MsMmepeHms, NpH KoTopom
sazeficTaoBannl (mepman UHdpa He HyAb) BCE YeTblpe HHAMKATOPHDIX pasprza,
HET eAMHMUDl Yy A€BOTO Kpan MHAMKATOPa M TPOMSBECTH OTCHET MOKASAHMA
nuankaropa. Haamupe eamnugst rosopur ‘o neperpyske npubopa M
HeobxoauMOCTH Tiepexoaa Ha  Goaee  poicokumn npeier.  [loaspuocrin
HanpfseHHA oTGPaKaeTC Ha MHAMKATOPE OTHOCHTEABHO HOTEHWHara KAEMMbI
“‘COM”

3.3. Hamepenne conporuBAeH#Hs TOCTORHHOMY TOKY

3.3.1. Ycranosurp nepexaiouaTeAb Ha [peAeA MBMEPEHMS COMNPO1HBAEHHS
noctosnnoMy Toky (sona £1), cooTmercTBylOWHI WSMepAEMOMY BHAMEHMIO
CONPOTHBACHUA, A TIPH  HEMSBECTHOM SHAYEHHH - MAKCHMAADBHDIH  TNpeAer

20 MOm.

3.3.2. Knremmor npubopa “COM” wu “V/Q" agonmupmi  6oren
FOAKATOYEHDI K HCCACAYEMOMY y4acTKy Uenn. DbiGparb npeaer nsmepenss,
npu  koropom * sageificraomannt (nepmam uudpa He HyAb) BCE YeTbipe
MHAMKATUPHBIX | paspAfa, HET €AMHMUbI ¥ ACROFO Kpad HHAHKAaTOpa M
NpOMSBECTH OTCHeT 1OKAPaHMR MHAWKaTopa. Haauuie eanmmyupt rosopur o
neperpyske nipnéopa K HeLb¥r AUMOCTH Nepexoaa Ha GoAee BbICOKHH MpezeA.

3 4. Bomcaouenue npubopa npoHsBOANTCA YCTAHOBKON TepeKAIOUATEASt B
noxoxmenne OFF.



MPHAOKEHHE 3
MATA3HH COIPOTUBAEHHI MCP-63
{. HABSHAYEHHE

Maiasim  conporusaeunitn MCP-63 (puc.I13.1) npeanasnaven aan
BOCTIPOHSBEACHHY COMPUTHBAECHHS NOCTONHHOMY TOKY.

2. TEXHHYECKHE M METPOAOI'MYECKHE
XAPAKTEPHCTHKH

Marasun pocnpoussogur conpoiunaenve B avanasore 0.. 99999,99 Ou,
Kaace Tounocru - 0,05/ 4-10 %, B cooipercrami c xaaccom Tousocty

OCHOBHAA OTHOCHTEAbBHaf  (JOrpelinocrb  BOCIIPOUBBEACHHA  CONPOTHBACHHA

RAXQAHICA H3 (‘)OpMy}\bl

5m=:r_[o,05+4-10 “[ﬁﬁ-& 1”%, (113.1)
I Ruc
e Rgge = 99999,99 Owm < bauGuAbivee SHaweHHe BOCIIPOHSBOAHMOTO

conporuaesm; Ri,c- staveniie BOCTIpOHIBORIMOLO COMpOTHAACHHS.
1IPHIAOKEIHE 4
BOALTMETP YHHBEPCAAbHbII IH®PrOBOLT B7-34
I. HABHAYEHUL
Foautmerp yummepcarbimiii yupponofi 37-34 (pue 114 1) npeanasnatien

JAH HIMEPCHHA Ha e HHA AQCTOHHHOPO 1 HepeMeHHolo TOKOR,
CONPOTHBACHHST NOCTOTHHOMY TOKY, OIHO{UeHWs Haupxme;mﬁ
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2. TEXHUYECKHE U METPOAOTHYECKHE
XAPAKTEPHUCTHIKM

B aanuolt aaboparopoit pabore npubop B7-34 ucnoabsyerca Toabko
A MBMEPEHMR HATIPSMEHHR MOCTORHHOIO TOKA M CONPOTHBACHMA MOCTOAHHOMY
Toky. IlosToMy TexmimieckMe M MerpOAOrHMECKHEe XapaKTepHCTHKM RpHGOpa
MPHAEACHD! MMEHHO AAH STHX PEFRMMOB HM3MEPEHHHA.

IMpeneant usmepenns: Hampsimenus nocrosnsoro Toka ot 10 a0
1000 B( 1076, 1075;...100; 1000 B); CONPOTHRACHWA TIGCTOAHHOMY TOKY - OT
1072 20 1077 Om (1073; 10°7%; ... 105; 107 Owm ).

OcHoBran  OTHOCHTEASHAR  NOTPEUIHOCTD  MBMEPEHHMA  HATIPAASCHHA
NOCTOSHHONO TOKA HAXOAWTCH HS BOPMYADI

By, = 1{0,015+ o,ooz-(-gl -1)]% , (114.1)
.}

rae U" - MnpeAeA, Ha KOTOPOM [POBEAEHO WBMEpeHHe HATIpAKeHHsT; U" -
H9MEpeHHOE SHaYeHHe HarpAMeHHs.

OcHoBHasi  OTHOCHTEADHAS TNOFPEIUHOCTD HBMEPEHHSt  COTIPOTHBACHHA
NACTOSHHOMY TOKY HAXoAWTCA U8 QOopMyAb!

8y = i[0,02+ 0,002-(%"- -1)]% , (14.2)

rae Rn - npejeA MBMEpPEHHA CONPOTHBAECHHA, HA KOTOPOM OHO NPHUBEAECHO; R“'-
HBMepeHHOE SHAYeHHE COMPUTHBACHHSA.

3. MTOATIOTOBKA [TPUBOPA K PABOTE
Ycranomre rymbaep CETb na nepeanedt hanean soavTmerpa b nepxhee

HOAOSEHHE, HPpH BTOM HA WVHAHKATOPHOM Tabro nomeATcH NPONSBOAbHDIE

NOKASAHHA.
4. METOAHKA PABOTHI C I1PHBOPOM

4., Hammure xnonky ABIT ann obecneuennn pabotvs » pensyme

ABTOMATHYECKOFO BbiGopa NPEeJeAOn NIMepeHHH.
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4.2, Jan msMepenwn HanpAmeHHAn NOCTOAHHOTO TOKA AOAXKHBI Gbrrb
BbUTCAHEHD! COEAMHEHMR BOADTMETPA € HCCACAYEMbIM YHACTKOM LienH COPAACHO
puc. [14.2, a ara msmepennsa conpoTMBAeHMR MOCTOAHHOMY TOKY - COFAACHO
puc, [14.3.

4.3, Hammure kunonky “U =" npn usmepenns Hanpamesun HAM
kionkn “R” s “R2%np” npu usmepeni conpoTHBACHHA W TpOHMSBEAHTE OTCUET
PESYANTATA WSMEPEHHA Ha MHAMKATOPHOM TabAo.

Hy ~
17 } Kafenn
B7-34 Lu 'k / [}
all ]
Puc. [14.2
Hool “
BM  Lx (] Waberm, R
ol B
Puc. T14.3

MPUAOKEHHE 5
HCTOYHMK THTAHMA YHHUBEPCAAbHBIN
1. HABHAYEHHE

Hcrousnk nvranus  yuusepcaavmniti (puc. [15.1) npeamvasnaven znrna
BbIpaGOTKH BRIXOAHOMO CTAGMANBUPOBAHHONO HAMPAMSEHHA MOCTOAHHORO TOKA.
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2. OCHOBHbBIE TEXHHYECKHWE XAPAKTEPHUCTHKH

2.1,  luanason  peryAnMpoBaHiE  BDIXOAHOTO  CTAOHAHBMPOBARIULG
nanpssenun nocrostnoro Toka or 0 ao 30 B asyma crynenwsmu.  or 0 40
15 Buor 15 a0 30 B.

2.2, TlorpewiHocTb YCTAHOBKH CTaGHAMSHOBAHHOIO HAFIPAASEHHA | Mt

6oree + 4 % or woueunoro sHauenun paboued HacTH LWKaAbL.
3. TIOAI'OTOBKA K PABOTE

3 1. Tymbaep CETb BKA. ycranosnrp B HumHee noroserye.

3.2. Tyméaepom 0-15V,15-30VYCTAH. HAIIPHAM. yeranowmn
tpebyempiii  noaananason (8 AaGoparopHoH  paboTe HMCMUAbSYeTCR oA
awanason 0...15V),

3.3. Pyuxy [TAABHO YCTAH. HATIPHNK. nosepuyrs maenc ao
ytiopa.

3.4. Tyméaep CETb BICA. ycranosuro B pepxniee noromense. [lpu
BTOM JOAMHA SAropeTbc CWFHAADHAA AAMIOYha Ha TepeAHeH raHeAH.

4. TIOPAOK PABOTHI

ITo wucrevens Bpemenn nporpesa TymOAep HaMephTeAbHORw Mpubopa

ycranosurs 8 noaomenne BBIXOJ HATIPAN. u pyuroii TTAABHO
YCTAH. HAITPAM. ycranosurp TpeGyemoe Hanpazenue.





