M3MEPUTEJIb COITPOTUBJIEHUS 3A3EMIJIEHUN ®4103-M1
[Tactiopt
ba2.729.008 TIC

1 OBIIUE CBEJIEHUA

1.1 Usmeputens conpotusienus 3azemieHuii ®4103-M1 (manee mo TeKCTy - H3MEPHUTENb) TPE]I-
Ha3HA4eH JUI U3MEPEHUS COMPOTUBIICHUS 3a3€MIISIOUINX YCTPONCTB JIIOOBIX T€OMETPHUECKUX pa3-
MEpOB, YACIBHOTO COMPOTUBIICHHS TPYHTOB U AaKTUBHBIX CONMPOTHBICHUN MPU HATWYMU U (WIJIH) OT-
CYTCTBHUH ITOMEX.

1.2 Usmepurtens oTHOCUTCS K cpenctBam m3mepenuit rpymmsl 4 [OCT 22261-94  «Cpencrtsa
U3MEPEHUH JIEKTPUUYECKUX M MAarHUTHBIX BeJU4uH. OOLIMe TEeXHUYECKUE YCIOBMs», HO C pacllu-
PEHHBIM 3HaueHHEeM pabouux Temreparyp oT MuHyc 25 °C no mmtoc 55 °C ¥ OTHOCHUTENBHON BIIAX-
Hoctr 710 90 % tipu Temnieparype 30 °C.

1.3 Usmeputens coorBercTByeT TpeboBanmsiM ['OCT P 51350-99 «be3omacHOCTh 31eKTpUye-
CKUX KOHTPOJIbHO-U3MEPUTENbHBIX NMPUOOPOB U J1abopaTtopHoro obopyaoBanus. Yacte 1. OOmme
TpeOOBaHUM» U OTHOCUTCS K M3JEIHSIM KaTeropud MOHTa)a (kareropuu nepeHanpsokeHus) | u
CTEIIEHU 3arpsi3HeHus 1.

1.4 UzroroBurtens u3mepurenss — OAO «YmaHckuii 3aBoj «MeroMmmeTpy.

IIpumeuanue. M3roroBuTenb ocTaBiseT 3a cOO0N MpaBO BHOCUTH B M3MEPUTENb U3MEHEHHUS, HE
yXyAUIAIONUe KaueCcTBa, SKCIUTyaTallHOHHbIE XapaKTePUCTHKHU MM KOHCTPYKLUIO, M HE OTPa’KEHHbIE
B HACTOSAILEM MacIopTe.

1.5 Ceenenus o cepTuuKaIuy MPUBEICHBI B MPHIOKEHAN A.

1.6 IlosicHeHHEe CUMBOJIOB M 3HAKOB, HAHECEHHBIX Ha U3MEPUTEIIE:
iy

O - PEryJIsATOp HYJIS;
Q - 0003HaUEHUE eIMHULBI U3MEPSAEMON BEIUYUHBL;
2,5 1...15000 Q Y ob6o3HauUEHUE KIACCOB TOUHOCTU MTPH HOPMHUPOBAHHUH
4 03Q MOTPEIIHOCTH B MPOLIEHTaX OT JMana3oHa U3MEPEHUN B
IIPUBEJICHHOM MHTEpBaje CONPOTUBIECHUH;
— - Ipi1OOp ISl UCHIOIB30BAHUS C TOPU3OHTAIBHBIM ITU(EepOIaTOM;
ﬁ - ucnpITareabHoe Hanpsbkenue 0,5 kB;
A - Bunmanwne! (CM. cOnTpOBOIUTEIBHBIC TOKYMEHTHI );
[ ‘ - MAarHUTOJIEKTPUUECKUI MPUOOP C MOABMKHON KaTYUIKOW U
—_ C DJIEKTPOHHBIM YCTPOMCTBOM B U3MEPUTEIBHOM LIENH;
0O - 00opyaoBaHuE, 3aTUIIICHHOE TBOWHOMN WIIM YCUIICHHON H30JISIIINCH;
CAT I - KaTeropusi MOHTaxa (KaTeropus nepeHanpspkenus) |,
—= 12V - mutanue 12 B mocrostHHOTO TOKA, TOK motpebneHus 0,16 A;
0,16 A

T1,T2,I11,I12 - TOKOBBIEC U IIOTCHIIUAIILHEIC 3aKIMBI;
I[TPEAEJIBI, Q) - nepekntoyaTenb qUana3oHOB U3MEPEHHUS;
POJI PABOT - mepekitouaTellb peKUMOB U3MEPEHMS;

KII - UHUKaTOp KOHTPOJIS IUTaHUS;

KIIm - UHAUKATOP KOHTPOJIS YPOBHS IIOMEX;

N3M - KHOIIKA U3MEPEHUSI;

YCTO - pyuKa yCcTaHOBKH «0»;

KJIb - pyuKa KalnuOpOBKH;

IJCT f - py4Ka IIOACTPOMKH YaCTOTBI NU3MEPUTEIBHOIO TOKA;
"4 - TOBAPHBIN 3HAK U3rOTOBUTEIIS;

@ - 3HaK YTBEPXKACHUS TUIIA CPEICTB U3MEPUTEIILHOU TEXHUKH Y KPAUHBI;
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.g - 3HaK COOTBETCTBHUA YKpaI/IHBI;

034

@ - 3HaK cooTBeTcTBUA Poccuiickoit @enepanuu.
0001
2 OCHOBHBIE TEXHMYECKUWE JAHHBIE
2.1 JlnanazoHbl ©3MEPEHHUH U IOMYCTUMBIX 3HAUYEHUI COMPOTUBICHHUS OTEHIIMATBHBIX U TOKO-
BBIX 3JIEKTPOJIOB MPUBEICHHI B Tabuie 2.1.

Tabmuua 2.1
JlnanazoH JOIMyCTUMBIX 3HAYCHUHN
CONPOTHUBIIEHUS 3JIEKTPOI0B, KOM
Junanason uzmepenuii, Om MOTCHIUAIBHBIX TOKOBBIX
Rnl, Ro2 nnm ux cymmapHoe Rrl, RT2 nnu ux cymmapHoe
compotuBieHue (Rml+ Rm2) COIIPOTUBJIEHUE
(Rtl+ R12)
0-0,3;0-1 0-2 0-1
0-3,0-10 0-6 0-3
0-30;0-100
0 - 300; 0 - 1000 0-12 0-6
0 - 3000; 0 - 15000
IIpumeuanue. Rtl, Rnl,Rn2, RT2 - ycnoBHbIe 0003HaYEHUST COMMPOTUBICHUH 3JIEKTPOJIOB, MO/I-
KJIFOYA€MBbIX K COOTBETCTBYIOLIUM 3aKMMaM.

2.2 Knacc tounoctu 4,0 Ha quamazone (0 - 0,3) OM u 2,5 Ha oCTa bHBIX AHANIa30HAX.

2.3 Tlpenensl goMyCKaeMO# OCHOBHOM MpuBeAeHHON morpentHoctd + 4 % ua quanasone (0 - 0,3)
OM u £ 2,5 % Ha ocTaibHBIX UANa30HaX OT KOHEYHOT'O 3HAYCHUS JIUAIIa30Ha U3MEPCHHSI.

2.4 YactoTa U3BMEpUTEITLHOTO TOKa HaXOIUTCs B peaenax oT 265 'y go 310 I'm.

2.5 Tlepemennoe HampspbkeHue Ha 3axumax T1 u T2 npu pazoMkHYTO# BHemIHeH 1ienu He Oosee
36 B.

2.6 DrexTponuTaHWE M3MEpPUTENsl OCYIIECTBISETCS OT NeBATH siemeHntoB 373, A373, (R20,
LR20) ui OoT BHEHMIHETO MCTOYHMKA IMOCTOSHHOTO TOKa HampspbkeHuem oT 11,5 B mo 15 B.

2.7 Tok noTpebyieHns OT UCTOYHUKA MUTaHUs He Oonee 160 MA.

2.8 Bpems ycraHoBieHus nmokazanuii B nonoxennn U3M I He Gomnee 6 ¢, B monoxenun U3M 11

He 6onee 30 c.

2.9 Bpems ycraHoBieHus pabouero pexuma usmepurens He 6omuee 10 c.

2.10 IIpoaomKUTENbHOCTh HEMPEPHIBHON PaOOThl U3MEPUTENS IPU MUTAHUU OT BHEIIHETO UCTOY-
HUKa He orpaHuyeHa. [IpogomKUTeTbHOCTh HEMIPEPHIBHOM pabOThl OT BCTPOCHHOTO MCTOYHMKA IH-
TaHWsI OTPAHUYMBAETCS] EMKOCTBIO SJICKTPOXUMHUUECKOTO HCTOYHHUKA TOKA.

2.11 T'abGaputHbie pazmepbl 305 MM x 125 MM x 155 mm.

2.12 Macca usmepurens He 6omnee 2,2 KT.

2.13 Hopma cpenneii HapaboTKu Ha oTka3 7250 .

2.14 Cpennwmii cpok ciryx0s1 10 neT.

2.15 Ilpu yTunuzamnuu u3MepuTesi HeOOXOAMMO PYKOBOJICTBOBATHCS CAHUTAPHBIMA HOPMaMH T10
YTUIA3AIMU U TIPaBUJIAMU OOPAILIEHUS C OTXOAaMH.

3 KOMIUIEKTHOCTD
3.1 KoMIUIEKTHOCTB TIOCTaBKH U3MEPHUTENSl COOTBETCTBYET Tadmuie 3.1.
Tabnuna 3.1
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O0o3HaueHue HaumenoBanue
JOKyMEHTa KomnuectBo

- N3meputens conpoTtuBieHus 3azemiennii ®4103-

M1 1 .
ba6.640.350 [Inayp 1 .
ba2.729.008 IIC [Tacniopt 1 7k3.

IIpumeuanue 1. [IpuHIIMNIUATBHAS CXeMa U3MEPUTENS IPUBEACHA B IPHIIOKEHUH b.

IIpumeuanue 2. [Ipu u3MepeHUH CONPOTHBIIEHUS TOYEUYHBIX 3a3€MIISIOLIMX YCTPOMCTB WM
CJIOKHBIX 3a3€MJIMTENEH ¢ AMaroHaiabio KoHTypa 10 15 M uamepurens ®4103-M1 pekomenayercs
HCIOJIB30BAaTh COBMECTHO C KOMIUIEKTOM IpuHaanexxnoctei [14126M2 TY?25-04-1328-76.

B cnyuyae n3mepeHus CIoKHBIX 3a3eMIIMTENEH ¢ IMaroHaiblo KOHTypa Oonee 15 M, HeoOxonu-
MO HCIIOJIb30BaTh MPOBOAA OOJIBbIIEH JUIMHBI, @ IPU U3MEPEHUH YJIeIbHOTO COIPOTUBIICHHS TPyHTA
— JIOTIOJIHUTENIbHBIN 3JIEKTPOI.

3.2 Vxkazanus no nosepke (npuioxkenue I macnopra ba2.729.008 I1C) mocrasmsieTcst 1o oT-
JIEJIbHOMY 3aKas3y.

4 TPEBOBAHNA BE3OITACHOCTHU

4.1 Usmeputens sBisiercs Oe3onacHeIM. [Ipu paboTe ¢ m3MepuTEnsiMu HEOOXOIUMO HPUIEPKU-
BaThCsl MPaBHJI OE30MACHOM 3KCIUTyaTallud 3JIEKTPOYCTAHOBOK MOTPEOHUTENEH COIIacHO ¢ rocyaap-
CTBeHHbIM HopMaTHBHbBIM akToM /IHAOII 0.00-1.21-98.

4.2 MI3MepuTens UMEET YCUIICHHYIO H30JIALUIO U OTHOCUTCA K Kiaccy 3amuThl 11 mo TOCT 26104-
89 «CpencrtBa u3MepeHuii J1eKTpoHHbIe. TexHuYeckne TpeOOBaHUs B 4aCTH 0€30MacHOCTH. METOIbI
VCIIBITAHUI.

5 [TIOATI'OTOBKA U3MEPUTEJIA K PABOTE

5.1 YcranoButh AeBiath 3neMeHToB 373 (R20) B oTcek muTaHus.

[Ipy muTaHUM OT BHEIIHETO MCTOYHUKA CHATH KPBILIKY (P HEOOXOIMMOCTH 3aKpENuTh €€ Ha
OOKOBOI1 MMOBEPXHOCTH KOPITyCa) U MOJIKIIOYUTH U3MEPUTENbh K BHEUTHEMY UCTOYHUKY C IMOMOILBIO
IIHYpa MUTAHUS.

BHUMAHUNE! HOMUHAJIbBHOE HAIIPSDKEHUE TIMTAHWA OT BHEIIHEI'O MCTOY-
HUKA [TOCTOAHHOI'O TOKA 12 B.

5.2 YCcTaHOBUTH U3MEPUTENH HA TOPUZOHTAILHOM MOBEPXHOCTH.

5.3 [IpoBepuTh HampsikeHHe NUTaHUS u3Mepurens. s atoro 3akopoTuth 3axumsel T1, 111, T12,
T2, ycranoButs nepexmouarens PO/l PABOT B nonoxenue KJIb, nepexmtouarens [IPE/IEJIBI, Q -
«0,3», pyuky KJIb - B kpaitHee mpaBoe nonoxxenue. Haxates kHonky M3M. Ecnu nipu sTom nHanKa-
top KII He cBeTuTCs - Hanps>KEHUE MUTaHUSL B HOPME.

5.4 TIpoBeputhb pabOTOCIIOCOOHOCTH U3MEPUTEIIS.

[MpomsBectTn  KanWOpPOBKY  W3MEpHTENs. Y CTaHOBHTH MEPEKITIOYATEND POJI PA-
BOT B nmonoxenue KJIb, ycranoButh «0» pyukoit YCT 0, naxats xkHonky M3M, pyukorr KJIb
YCTAHOBUTH CTPEJIKY Ha OTMETKY «30».

[Tpu HEBO3MOXKHOCTH IPOBEICHUS KATMOPOBKU U3MEPHUTEIH MOITICKUT PEMOHTY.

BHMMAHUE!

1 [TIOCJIE OKOHYAHUS U3MEPEHUI YCTAHOBUTb ITEPEK/IFOUATEJIb POJI PABOT B
[TOJIOXKEHUE OTKJI. JUIA BJIOKMPOBKM  BKIIOYEHUA UWU3MEPUTEJIA, 3AKPLHITH
KPBILIKY.

2 BCE BHUJbl U3MEPEHUIA, IIPUBEJEHHBIE B JIAHHOM IACIIOPTE ITPOBOJATCSA
ITPU YCTAHOBKE IIEPEKJIIOUATEJIA POJ PABOT B ITOJIOKEHMU U3M Il. [TPU OT-
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CYTCTBHUU TIOMEX AOITYCKAETCA ITPO- BOJUTH U3MEPEHUA B ITOJIOXXEHMMU I1E-
PEKJIFOUATEJIA U3M .
6 ITOPAIOK PABOTBI
6.1 V3MepeHne conmpoTUBIECHHS 3a3eMIISIOLINX YCTPOMCTB.
6.1.1 M3mepenue CONPOTHBICHHS 3a3eMIIIONINX YCTPOUCTB (3Y) BBIMOIHATH 1O CXEME, MpUBE-
JICHHOH Ha pucyHke 6.1.

®4103-M1
3y Tl I'(:’l M2T2
3Y |~ Rz Rr2
7 /. Z
(0,2-0,8) L3r
L3r=3/]
Z[ - HanOoJIbIIast AruaroHaljib 3a3€MJIAIOLICTO yCTpOﬁCTBa
a) 0)

Pucynoxk 6.1

Hanpasnenue paznoca snektpogoB Rn2 u RT2 BeIOMpaTh Tak, 9T0OBI COCIMHUTENIBHBIC TIPOBOIA
HE MPOXOIUIIN BOJU3M METAUTOKOHCTPYKIIMI U TapaIeIbHO Tpacce JIMHUM snekrponepenay (JIDIT).
[Tpu 5TOM paccTosiHuE MEXAYy TOKOBBIM U MOTEHIIMAIBHBIM MPOBOIAMHU JOJIKHO OBITH HE MeHee 1 M.
[TpucoenuHenne nMpoBooB K 3Y BBIMOIHATH HA OJHOW METAJNIOKOHCTPYKIIMH, PACCTOSIHUE TOIKITIO-
YCHUS MEXK/y TOKOBBIM U MOTeHIHa bHbIM TipoBoaamu (0,2 - 0,4) m.

N3MepurenbHbie 3JEKTPOJbI pa3MElIaTh MO OJHOIYYEBOM WM JIBYXJIYy4eBOM cxeme. TOKOBBIi
anektpon (RT2) ycranoButh Ha paccrosann L3t=2]] (pexomenayercst L31=3/]) oT kpas ucmpITyemMO-
ro YCTPOMCTBA, a MOTeHIHaANbHbIA 35ekTpoa (Rm2) - moouepeano Ha paccrosuusx (0,2; 0,3; 0,4;
0,5; 0,6; 0,7; 0,8) L3t ot 3V.

W3mepeHust CONpOTHBIICHUS 3a3€MIIIONINX yCTPOHCTB MMPOBOAUTH MPU YCTAaHOBKE MOTEHIMAIHHO-
IO DJIEKTPO/a B KAKIOH M3 yKa3aHHBIX TouYeK. [10 JaHHBIM M3MEpPEHUH TOCTPOUTH KPUBYIO «0» 3aBHU-
CUMOCTHU CONPOTHUBIICHUA 3Y OT pacCTOSHUS MOTEHIIUAIBHOIO JIEKTPO/Ia 10 3a3€MIISIIOIIETO YCTPOM-
ctBa. [IpuMep Takoro mocTpoeHus MpHUBEICH Ha PUCYHKE 6.2.

Ruam a

LaT

3y 1

Pucynok 6.2

[Tomy4yeHHyI0 KpUBYIO «0» CPAaBHUTH C KPUBOH «a», €CiIH KpHuBas «0» UMEET MOHOTOHHBIN Xapak-
Tep (Takol ke, KaK y KpUBOM «a») U 3HAYCHHsI CONPOTUBICHUH 3Y, U3MEpEeHHbIE NMPH MOTOKEHHIX
MOTEHITHAIBHOTO 3JIeKTpoa Ha paccTosausx 0,4 L3t u 0,6 L3t, oTnmnuarotcs He 6omee, yem Ha 10 %,
TO MecTa 3a0MBKU 3JIEKTPOJIOB BHIOpaHBI MPABWIBHO W 3a CONPOTHBIICHHE 3Y NMPUHUMAETCS 3Haye-
HUE, MIOTyYeHHOE TIPU PACTIONOXKEHUH MOTSHIIMATBFHOTO JeKTpoAa Ha pacctossHun 0,5 L3T.

Ecnu kpuBas «O» OTIIMYaeTCs OT KPUBOU «a», HE UMEET MOHOTOHHOTO XapakTepa, (CM. pUCYHOK
6.2), 9TO MOKET OBITH CJICICTBUEM BIIMSHUS TMOA3EMHBIX U (MJIHM) HA3€MHBIX METAUIOKOHCTPYKIIUH,
TO U3MEPEHHS MOBTOPUTH MPU PACIIOIOKEHUH TOKOBOTO JICKTPOJA B JAPYTOM HAMpPABICHHH OT 3a-
3eMIIsIIolIero ycrpoiictBa. Ecnu 3HaueHust conpoTuBieHus 3Y, U3MEpeHHbIE IPH MOJOKEHUSAX TO-
TEHIMAIBHOTO 3JeKkTpona Ha paccTossHusax 0,4 Lat u 0,6 Lart, ornmuatores 6onee, yem Ha 10 %, 1O
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MOBTOPUTh U U3MEPEHHUS CONPOTUBIEHUS 3Y mpu yBeiauueHHoOM B 1,5 - 2 paza pacctossHuu ot 3Y
JI0 TOKOBOTO 3JIEKTPOAA.

6.1.2 IlpoBeneHune U3MEpEHUH.

6.1.2.1 Pa3oMKHYThH BCE 3QKHMBI U TMOAKIIOUUTH MPoBoAa OT Rn2 u 3Y cOOTBETCTBEHHO K 3a3KU-
mam [12 u 11 (cMm. pucyHok 6.1).

3ATIPEHIAETCSA ITOAKIIFIOYATH ITPOBOJIA K 3AXKMIMAM T1 U T2.

6.1.2.2 IIpoBepuTh YpOBEHb OMEX B MPOBEPSEMON LIEeTH. 151 3TOr0 yCTaHOBUTH MEPEKIIOYaTE-
mu POJ] PABOT B nonoxenue U3M 11, ITPE/IEJIBL, Q2 B nonoxenue «0,3» u HaxxaTh kHONKy U3M.
Ecimu mnaukarop KIIM He CBETUTCS, TO YPOBEHb IIOMEX HE IPEBBIIIAECT JOIYCTUMBIN U U3MEPEHHUS
nomyckaercs npoBoauTh. Eciu unnukarop KIIM cBeTutcs, To ypoBeHb NMOMEX NPEBBIIIAET JO-
nyctumMbid s auamasona (0 - 0,3) Owm - 3 B, HeoOxomumo nepeiitu Ha auamnas3on (0 - 1) Owm, rae
JIOIyCTUMBINA ypoBeHb nomex 7 B. Ecnu B aTom cinyuyae nnaukatop KIIM He cBeTUTCS, MOXKHO IPO-
BOJIUTH U3MEpPEeHHS Ha Bcex auana3onax kpome (0 - 0,3) Om.

3AIIPEHIAETCS NPOBOAUTH U3MEPEHNM S, ECJIIM UHUKATOP KIlm CBETUTCA HA
JUATIA30HE (0 - 1) Om BO U3BEXKAHUE BBIXOA USMEPUTEJIA U3 CTPOSA!

IIpumeuanue 1. [IpuHATH MEpbl IO HEOMYCTUMOCTH MOSBICHUS MOMEX BO BpeMs MPOBEICHUS
U3MEPECHUM.

Ipumeuanue 2. [Ipy KpaTKOBPEMEHHOM TOBBIIIICHHH YPOBHSI TIOMEX BHIIIIE JTOMTYCTUMOTO TIPOBE-
CTH TIOBTOPHBIN KOHTPOJIb 10 UCTCUCHUU HEKOTOPOTO BPEMCHH.

6.1.2.3 3mepuTh CONMPOTHBICHHUE MOTEHIIMAIBHOTO JIEKTPOIa 1O ABYX3KHUMHOU cXeMe (pucy-
HOK 6.3). J[iis 3TOro yCTaHOBUTH JHANa30H H3MEPCHUS OPUEHTUPOBOYHO COOTBETCTBYIOIIMN H3-
MEpSIeMOMY  COTPOTHUBIICHUIO AJIEKTPOAA, OTKAIHOPOBATH MU3MEPUTENH MO 5.4. YCTaHOBUTH Mepe-
kmouarens POJ] PABOT B nonoxxenue U3M II naxxats kHonky U3M u oTcunrtarh 3Ha4€HHE COIPO-
TUBJICHUs. EClM OHO MpeBhIIaeT AOMYCTUMOE 3HAYCHHE, YKa3aHHOe B Tabmmie 2.1 115 BRIOpaHHOTO
JIUana3oHa U3MEpEeHHsl, ero He0OX0IMMO YMEHBIIUTE (3a0UTh JOMOTHUTEIbHBINA MITHIPh HA PACCTOA-
o (0,3 - 1,5) M o Rn2 u coequanTh ¢ R12 MPOBOJHUKOM; YIIYYIIHTh TPOBOAMMOCTE MPUIIETat0-
[IMX K HUM YYaCTKOB 3€MJIM BOJIOW WIJTH COJICBBIM PacTBOPOM H T.I1.).

®4103-M1

TiM1 N2T2
0—0 0o

3Y Rm2 Rmn

e 4 A

Pucynox 6.3

6.1.2.4 TToaK/IIOYUTH U3MEPHUTENH B COOTBETCTBHH C PUCYHKOM 6.1.

6.1.2.5 Ycranosure mnepexirouarenem [IPEJIEJIbI, QO HeoOXomuMmblidi auama3oH H3MEpPEHUH,
MPOM3BECTU KAMHOPOBKY m3meputens no 5.4. Ecau mpu kaauOpoBKe CTpesika HaXOIUTCS JeBee OT-
MeTKHU «30» - yMEHBIIUTh COMPOTUBIEHHE TOKOBOTO AiekTpona (ecm. 6.1.2.3).

Ycranosuts nepekitouatens POl PABOT B nonoxxenne M3M II, naxats kHonky M3M u or-
CUMTATh 3HAYEHHE COMPOTHBICHUS. Eciam cTpenka moja BO3JACHCTBHEM TOMEX COBEpIIAeT KoJjeba-
TeJbHBIC IBY)KCHUS, YCTpaHuTh uX BpamenueM pydku [TJICT f.

6.1.2.6 Ilpu HEOOXOAMMOCTH, IEPEUTH Ha UANIA30H U3MEPEHUs OONBIINX COMPOTUBICHUN, Mepe-
kmounB [IPEJIEJIBL, QY - B HeoOxomumoe monokeHue. OTkamuOpoBaTh HW3MEPHUTENb TI0
5.4.YcranoButs nepeximovarenb PO/ PABOT B nonoxenue M3M I u oTcuuTaTh 3HAaYEHHE COMPO-
TUBJICHUS.

6.1.3 M3mepeHue COpOTHBICHHUS TOUCYHOTO 3a3eMIIMTENS MPOBOAUTH Ipu L3T He Menee 30 m.
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6.2 3mepeHue yIENBHOTO CONPOTHBICHHUS TPYHTA.

6.2.1 M3mepeHne yaeapbHOTO CONPOTHUBIICHHUS TPYHTa MPOBOJUTH MO0 CUMMETPUYHON cxeme Ben-
Hepa (CM.pHCYHOK 6.4).

6.2.2 TloaKIIOYUTh K U3MEPHUTEIIO MOTEHIIUATBHBIE DJIEKTPOBI M0 JIBYX3)KUMHON cxeMe (pucy-
HOK 6.3) ¥ U3MEPHUTH UX COITPOTUBIICHHUS 1O MeTouke 6.1.2.3.

6.2.3 IloakmounuTh U3MEPHUTENTH B COOTBETCTBUU C PUCYHKOM 6.4.
®4103-M1

TiM1 nN2T2
© 0 00

d

Rri |Rm |Rm |Rm
%'c

a a a

Pucynok 6.4

6.2.4 IlpoBectu u3mepenue mo meroauke 6.1.2.5.

Kaxymieecss yaenpHOE CONPOTUBICHUE TPYHTA Praxc HA TIYOWMHE, PABHOH PACCTOSHUIO MEXKIY
AIIEKTPOAAMH «@» OTPEACTHUTH 1o hopMmyIe:

Prasc = 27Ra, (1)
riae R - nokazanue uzmepurens, Om;
a - pacCcTOsIHAE MEKIY DIIEKTPOJIaMH, M.

Ilpumeuanue. PaccTrossHue a A0MKHO OBITh B S5 pa3  Oouyblie TIyOWHBI — MOTPYKEHUS
371eKTpo10B d.

6.3 V3MepeHne akTHBHOTO CONPOTHUBIICHHUS.

6.3.1 M3mepeHne akTHBHOTO CONPOTHUBIICHHS ITPOBOIUTH IO CXEME
(cMm. pucyHok 6.5) u meroauke 6.1.2.5.

®4103-M1

TIMN1 N2T2
T 99

RX

Pucynok 6.5
BHUMAHMUE! ITPU [TPOBEPKE PABOTOCITIOCOBHOCTHU U3MEPUTEJIA C [TIOMOIIBIO
MATA3MHA COIPOTUBJIEHMU HA JUAITA30OHAX (0 - 0,3) Om (0 - 1) Om, (0 - 10) Om
HEOBXO/JIMMO YUUTBIBATH HAYAJIbHOE COITPOTUBJIEHUE MAT'ASHHA.
6.4 MeToauka v IpUMEPHI pacyeTa MOTPEUTHOCTH U3MEPUTEIS B PA0OUYHX YCIOBUAX TPHUMEHEHHS
IPUBE/ICHBI B IPUIIOKEHUHN B.

8 BAMETKMU 110 OKCIUIYATAIUN U XPAHEHUIO

8.1 B nmepuop sKkcIutyataliuy U3MEpUTeIb JODKEH MojBepraThes nosepke. [losepka qomkHa mpo-
BOJMUTHCA CPEACTBAMHM M METOJaMH, YKa3aHHBIMU B NpuioxkeHuH I'. MexnoBepouHbIil MHTEpBai
OJIUH TOJ.

8.2 TpaHCHOPTUPOBAHUE U XPAHEHHE U3MEPHUTENS TOJIKHO IPOU3BOJUTHCA B COOTBETCTBUU C Tpe-
6oBanusiMu ['OCT 22261-94 «CpenctBa u3sMepeHH 3J1€KTPUUECKUX U MAarHUTHBIX BesnduH. O01ue
TEXHUUYECKUE YCIOBUS.
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8.3 YcioBus TpaHCIOPTUPOBAHMSI U3MEPUTENS JTOJKHBI COOTBETCTBOBATh YCIOBUAM XpaHEHUsS S5

no 'OCT 15150-69 «MaruHsl, npubopsl U Apyrue TeXHW4eckue uznenusd. VcnomHeHus uid pas-

JUYHBIX pailoHOB. KaTteropum, ycioBus 3KCIUlyaTalliM, XpPaHEHUS U TPAHCIOPTUPOBAaHUSA B YaCTH
BO3/ICUCTBUS KIMMAaTHYECKUX (PaKTOPOB BHEIIIHEH CPEIbI».

8.4 Ipu xene3HOJOPOKHBIX IEPEBO3KAX BUJ] OTIPABKHU - MEJIKasi MaJTOTOHHAKHASI.
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[MPUJIOXKEHUE
(cipaBouHOE)
METO/JIMKA U TIPUMEPBI PACUETA ITOT'PEIIHOCTU
U3MEPUTEJIS B PABOUYUX YCJIOBUAX TPUMEHEHU A

1 Hacrosimasi MmeToamka TpepaHa3HadeHa Uil pacdyeTa MaKCUMaJbHO BO3MOKHOTO 3HAUEHUS TIO-
I'PEIIHOCTH U3MEPEHHSI, YUUTHIBAIOIIETO BCE (PaKTOPHI, BIUSIOIINE HA TOTPEITHOCTH U3MEPEHUH.

2 HopmasibHbIC yCIIOBHSI IPUMEHEHHS U3MEPUTEIISI IPUBEIICHBI B
TVY25-7534.0006-87 u ykazanusx no moepke (mprioxkenue I' macropra).

3 IMorpenrHocTH U3MEPUTENST B pabOYMX yCIOBHIX MPUMEHEHUs npuBeneHsl B TY25-7534.0006-
87 ¥ HaCTOsIIEM NAaCIOPTE.

4 TlpuBeneHHAs MOTPEIIHOCTh U3MEPEHNUs A B 00IIeM Cllydae BBIYHCIAETCS 10 (hopMyJIe:

n
A=4,+ Y ACq, (B.I)
n=1

rae Ao - mpenen JOIyCKaeMON OCHOBHOM ITPUBEAECHHOMN MOTPEIIHOCTH;
ACn - ipefen AOIyCKaeMOW JTONOJIHUTEIbHOW INPUBEACHHON  IOTPEMIHOCTH OT N-TO BO3ACH-
CTBYIOLIETO (pakTopa.

5 Tlepen mpoBeACHHEM H3MEPEHUN HEOOXO0IMMO, TT0 BO3MOKHOCTH, YMEHBIIUTH KOJNIECTBO (DaK-
TOPOB, BBI3BIBAIONIMX IOIOJHUTEIBHYIO NOTPEIIHOCTh, HAIPUMEP: YCTaHABIMBATH U3MEPUTEIb I'O-
PHU30HTAJIBHO, BAAJIM OT MOILIHBIX CHJIOBBIX TPAaHC(OPMATOPOB, HCIOJIb30BaTh HMCTOYHUK IHUTAHUS
HanpspkeHueM (12+0,25) B, MHIyKTUBHYIO COCTaBIISIOLIYI0 YUUTHIBATh TOJIBKO JUIsl KOHTYPOB, CO-
MPOTHUBJIEHUE KOTOPBIX MeHbIIE 0,5 OM, onpenensars HaTu4ue moMeXx M T.I1.

IIpumeyanue. [lomexn MepeMEHHOIO TOKA BBIBIISIOTCS MO Ka4aHUSAM CTPEJIKH IPU BPALLEHUU
pyuku [TICT f B pexxume U3M II.

[TomMexu MMITYyJIBCHOTO (CKAYKOOOPa3HOIo) XapakTepa M BHICOKOYACTOTHBIE PATUOIIOMEXH BBISB-
JISFOTCS TIO MTOCTOSIHHBIM HEMIEPUOJUYECKUM KOJIEOAHUSIM CTPEJIKH.

6 Ilpumep pacyera NOrpeIIHOCTH.

6.1 YcnoBus npoBeeHNs H3MEPEHUN:
M3MEPSETCs CONPOTUBIICHHUE 3a3€MIISIFOIIMX YCTPOUCTB MoicTaHIMK HanpsbkeHueM 110 kB;
Temmeparypa Bozayxa Mmunyc 10 °C; Bnaxxnocts He 6omee 100 %;
U3MEPUTEIIb TUTAETCS] OT BHYTPEHHETO UCTOYHHUKA;
MI0JIO’)KEHNE U3MEPUTENST TOPU30HTAIBHOE;
M3MEPUTENb YCTAaHOBIICH BJIAJIM OT MOIIHBIX CHJIOBBIX TPaHC(HOPMATOPOB.

6.2 3mepennas BeauurHa conpoTusiaeHuss RX = 0,15 OM Ha nuamnaszone (0-0,3)Om. B
U3MepseMoil enu OblIM 0OHAPYKEHbI TIOMEXH JOIyCTUMOr0 YPOBHS NEPEMEHHOTO TOKa.

6.3 IlpuBeneHnyto norpemHocTs A onpenenum no ¢popmysie (B.1) yunTsiBas cienyromue cocTas-
JISIFOIME JTOTIOJTHUTENIbHBIX ITOTPEITHOCTEH:
OT WHAYKTHBHOCTH 3azemuutens Acl = 8 %;
20-(-10) 4 _19 o,

10°N
OT HampspkeHus nutanus Acs = 4 %;
0T TIOMEX NMEepeMEHHOT0 ToKa Acs = 2 %;
A=Mo+Aci+ A2+ Acs + Acs=4+8+12+4+2=30%

6.4 OTHOCUTENBHASI TOTPEUTHOCTD ¥ MOKET OBITh OIpe/eieHa 1o Gpopmyie:

OT TeMreparypsl Acz =

= _N.4, (B2
R, 4 (B.2)

rre RN - koHeuHoe 3HaueHue [uana3oHa usmepenuii, Om;
Rx- 3HaueHue u3mepsieMoro conpoTusiieHus1, Om;

~ 03 35600
7= 015 30 =60 %



BepositHoCTh

M3MEPUTEJISL COITPOTUBJIEHUS 3A3EMJIEHUI ®4103-M1
1 [ToBepky u3MepuTens ciaenyeT NPpOBOIUThH OUH pa3 B TOJI.

TOTO, YTO
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BCE COCTaBISIO- IIME TIOTPEIIHOCTH OYyAyT HMETh MaKCHMallb-
HYIO BEJIMYMHY C OJMHAKOBBIM 3HAKOM YpE3BbIYAMHO Malia, MO3TOMY MOTPEIIHOCTh U3MepeHuit Oy-
JIeT 3HAYNUTEIbHO MEHBIIIE.

[MPUJIOXXEHUE
(pexomenyemoe)

YKA3AHUA 11O ITOBEPKE

2 Onepanuu 1 CpeiCTBA TOBEPKHU.
2.1 Tlpu npoBeIcHUH MTOBEPKHU JOJKHBI BBITIOIHATHCS ONIEPALIMU M IIPUMEHSATHLCS CPECTBA MOBEP-

KU yKa3aHHble B Ta0mmie ['.1.

Tabmuma I'.1
HaumenoBanue Homep | CpencrBa moBEpKH U UX O0s13aTeTbHOCT TTPOBEICHHUS
orepanuu NYHKTa | HOPMAaTUBHO-TEXHUUCCKUE OTIEepALIUU TPU
MoKa3aTesu BBIITYCKE U3 | DKCIUTyaTaluu
MIPOU3BOJICTBA W | U XPAaHEHUHU
oCJIe PEMOHTA
Buemanii 4.1 Ha Ja
0CMOTp
OnpoboBanue 4.2 MarasuH COnpOTHBICHHUI Ha Ha
P4830/1
xiacc 0,05/2,5-10°*
JIMara3oH  BOCIPOM3BOIMMOTO
COIIPOTHBIICHUS
0,01-12222,21 Om
Onpenenenne 4.3 Bonsrmerp C504 Jla** Her
HaNpsDKCHUST Ha Knacc Tounoctu 0,5
3a)KHMax
Onpenenenne 4.4 YacToTOMEp 3JEKTPOHHO- Ha Her
4acTOTHI cuetHbIi U3-63
Onpenenenue 45 | Meraommertp Ha Her
CONPOTHUBIICHUSI 2C0210/2-T
U30JISIUH KJIaCC TOYHOCTH 2,5

BbIXOJIHOE Hanpspkerue 500 B
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Ornpenenenne 4.6 YTOoNbHUKN WM KIMHOOOpa3- Ha Her
BIUSTHUS HbIE TOJCTAaBKH, OOecreunBa-
HaKJIOHA IOIIHe

HakiIoH 10 ° OT ropu3oHTalb-

HOTO TIOJIO’KEHUS, Mara3suH co-

npotusneruit P4830/1

OO0pa31oBbIil Mara3suH
Omnpenenexne 4.7 conporusienuii P4830/1, Ha Ha
OCHOBHOI1 I10- MarasuH conpoTtusieHui P33
IPEIIHOCTH KJIaCC TOYHOCTH

0,2/6-10°5%,

JIMana3oH BOCIPOU3BOAUMOTO

COIIPOTHBIICHUS

0,1- 999999 Om

Cpeacta 1o myHKTy 4.7
Onpenenenue 4.8 Ha Ha
BapHaIuy MoKa-
3aHUI

* - mpenen JOMyCKaeMOTO OTKJIOHEHUS JEHCTBUTEILHOTO 3HAYCHUS

HOMMHAJILHOTO OIpeieNsieTcs o GpopmyJie:

nis marasuna P4830/1 5=+ 0,05+2,5-10_5(%—1) :

nns Marasuna P33 5=+ 0,2+6-10_6(%—1) :

rae Rk — Haubosblliee 3HaYeHUE COMPOTUBICHUS Marazuna, Owm;
R - HOMHMHaJIbHOE 3HAYE€HME BKJIIOYEHHOTO CONpPOTUBIEHUs, OM;
- TOJIBKO TMOCJIE PEMOHTA.

**

COIIPOTUBJICHUA B IIPOLUCHTAX OT

2.2 J1y11 KOHTPOJISI HOPMAIIBHBIX YCIIOBHA CIIEAYET MPUMEHSATh TEPMOMETP C LIEHOW JeNICHUs He
6onee 0,2 °C, nuamnazoHoM u3MepeHus He MeHee oT 15 °C no 25 °C; ncuxpomerp isl U3MepeHHs
BIQXXHOCTH B nuamna3oHe oT 45 % no 80 % ¢ morpemHocThio He Oonee 5 %.

2.3 Bce cpencTBa U3MEPEHUN TOJHKHBI UMETh JCUCTBYIOIINE JOKYMEHTHI 00 MX MMOBEpKE WU aT-

TECTAIHH.

2.4 JlomyckaeTrcsi MPUMEHSTh JPYTHE CPEICTBA MOBEPKHU, 00ECIICUNBAIONINE U3MEPEHUSI COOTBET-
CTBYIOIINX apaMeTPOB ¢ TPeOyeMOi TOYHOCTHIO.

3 YcnoBus MOBEPKH | MOATOTOBKA K HEH.

3.1 Ilpu mpoBeneHNN TOBEPKU JOJKHBI OBITH COOJIOICHBI CIICTYIONINE YCIOBHS:

1) remniepatypa Bo3nyxa (20+5) °C;

2) OTHOCUTEIbHAS BIAXKHOCTh Bo3ayxa oT 45 % no 80 %;

3) armocdepnoe naBiacaue ot 84 klla mo 106 kIla, (ot 630 MM pT. CT 10
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795 MM pT. CT );

4) nanpspkenue nutanus (12+0,25) B, ypoens mynbcaruii He 6onee 0,1 %;

5) OTKJIOHEHHE OT TOPU3OHTAILHOTO TOJIOXKEHUS +2 °.

4 TIpoBeaeHre TOBEPKH.

4.1 BHenrHuii 0cMOTp.

[Tpu mpoBeieHUH BHEIITHETO OCMOTPa U3MEPHUTENS JOJDKHO OBITh YCTAHOBJICHO:

COOTBETCTBHE KOMIUJIEKTHOCTH, OTYETIMBAs BUAMMOCTh BCEX HAANUCEH, NMPEAYCMOTPEHHBIX J10-
KyMEHTalue Ha U3MEpPUTEIIb;

OTCYTCTBHE CJEIyIOIUX HEUCIIPAaBHOCTEH U 1e(heKTOB:

HEYI0BJIETBOPUTEIBHOE KPEIUIEHUE JeTalIel JIEKTPUUECKUX COEIUHUTENIEH U 3aK1MOB;

HENPOYHOE KPEIUIEHNE CTEKJIa, TPEIINHBI, apanyHbl, 3aTPA3HEHUS U JPYTHe U3bSHbI, MEILAOLIIE
OTCUYMTBHIBAHUIO NTOKA3aHUA;

KOpOOJIEHHE WU 3arPsI3HEHHOCTD LIKAJIbI;

clieibl OOYTJIMBAHUS WM MTOBPEXKICHHS N30JIALMN BHEITHUX TOKOBEIYIUX YacTei
U3MEpUTEIS;

rpyOble MEXaHWYECKHE MOBPEXKIECHUS HAPYKHBIX YaCTeW M3MEPHUTENsl, OTCYTCTBHE PyUeK pery-
JMPOBKH;

HaJIMYMe OTCOEIMHUBIINXCS YaCTEW BHYTPH U3MEPUTEISL.

4.2 OnpoboBanue

4.2.1 Ilpu onpoOGoBaHWU MPOBEPSIOT UCIPABHOCTH MEPEKIIIOUaTeIeH, OpraHoOB IUIABHOW peryJin-
POBKM U KOMMYTHPYIOIUX YCTPOMCTB.

W3mepurenn He JOJKHBI UMETh HU OJJHOM U3 NIEPEUMCIICHHBIX HUKE HEUCIIPABHOCTEH!:

HE/IOCTaTOYHO YeTKas (PUKCAIs TOJOKECHUN MEepeKIiovyareneid, HEBO3SMOKXHOCTh YCTAaHOBKHU Iie-
pexrouaTesneil Xors Obl B OTHO U3 IPESYyCMOTPEHHBIX MOJI0XKEHUH;

HEHUCIIPaBHOCTb, HECOOTBETCTBHE CHEMHBIX YaCTe KOMMYTHUPYIOIIUX YCTPOUCTB;

HEIUIaBHBIM XOJ M 3a€JJaHUE OPraHOB IUIABHOW PEryJMpPOBKH, HEBO3MOKHOCTh IIOBOPOTA OPraHOB
IJIABHOM PETYJIMPOBKU HA ONPEACIICHHBIN yTOJI;

[IPOBOPAYMBAaHUE KPEIUICHUH MepeKiIrouaTesiell Wik 3J€MEHTOB IUIAaBHOM PeryJIMpoBKH JIMOO MX
pYUYexK.

4.2.2 TIpoBepstoT paboTy MEXaHHYECKOT0 KOPPEKTOpa, KOTOPHIH JTOMKEH MO3BOJIATh yCTaHABIIU-
BaTh yKa3aTellb HA OTMETKY MEXaHHYECKOro HyJIsl U MepeMeliaTh yKa3aTelb B 00€ CTOPOHBI OT 3TON
OTMETKHU HE MEHee, 4eM Ha | MM.

4.2.3 TloaroraBiMBalOT MOBEPSEMbIIl U3MEPUTENL K pabOTe B COOTBETCTBUU C YKa3aHUSMHU pa3-
nena 5. K 3axumam u3Mepurens NoAKII0YaloT Marasud CONPOTUBIICHUH, BKIIIOYAIOT U3MEPUTEND AJIs
pabotel Ha nuanasone (0 - 10) Om wim BhIlie, W, IJIABHO® HM3MEHSS COMPOTHBJICHHE MaraswHa,
y0ex/1at0TCsl B BO3MOXKHOCTH YCTAaHOBKHU yKa3aTells Ha JaHHOM JIMala3oHe Ha IOy OTMETKY IIKa-
Jbl M B OTCYTCTBUU 3aTHPaHMS MOJIBUKHOMN YaCTH U3MEPUTEIILHOTO MEXaHU3Ma.

Ha marasune conmpoTHBICHHH MOOYEPEAHO YCTAaHABIMBAIOT 3HAUEHUS CONIPOTHBIICHUM, OJIN3KHE K
cepellHe TUana3oHOB U3MEPEHMS BCEX OCTAJIbHBIX IMANla30HOB U M3MEPSIOT 3HaYEHHUE ITUX COIpPO-
THUBJICHUM.

W3mepurens He TOKEH UMETh CIIEAYIOLNX HEUCITPABHOCTEH:

HEBO3MOXHOCTb YCTaHOBKH MJIM KaJTMOPOBOYHOM OTMETKHU XOTs OBl HA OJTHOM U3 AMAIA30HOB;

HEBO3MOXKHOCTb pa0dOThI XOTs Obl HA OJJTHOM U3 UANIa30HOB;

CKa4yKo0Opa3Hble U3MEHEHUs MMOKA3aHUI NpU MJIaBHOM U3MEHEHHMHU MOJKIIOYEHHOIO0 COIPOTHBIIE-
HUSL.

4.3 OmpeniesnieHue HaPsHKEHHS Ha 3aKUMaXx.

Hanpsokenne Ha pa3oMKHYTHIX 3axkuMax T1, T2 uzMeputens onpenensitoT ¢ HOMOIIbIO BOJIBTMET-
pa nipu Haxkatou kHonke M3M.

4.4 OmpeneneHue 4acTOTHI.

OnpeneneHne 4acToThl U3MEPUTENIBHOTO TOKa Ha 3axumax 11, T2 mpoBoauTcs 4acTOTOMEpPOM
npu kpaitaux noioxenusx pyuku [IJCT f va auanazone (0 - 0,3) Om.

4.5 OnpepienieHre CONMPOTHBIICHUS U30JISIITHH.
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ConpoTHBIEHHE H30JALUU CIEAYET MpPOBE- PATh MEXKIY MOMAPHO 3aKOPOUYEHHBIMU TOKOBBI-
MH U TTOTEHIHAIBHBIMU 32)KUMaMU METaOMMETPOM ¢ HOMUHAJIbHBIM Hanpsbkenuem 500 B. M3mepu-
TEeJb CYUTACTCS BBIACPKABIINM UCIIBITAHNE, €CIIU CONPOTHUBIeHUE n3oisiuu He Menee 5000 MOwm.

4.6 Omnpepenenyie BIUSHUS HAKJIOHA HA TTOKa3aHMUS.

BnusiHue HakI0HA Ha MOKa3aHUsI U3MEPUTENS ONPEEIIAIOT Ha JIIOOOM JMana3oHe 3a UCKIIIOUEHU-
em auanazoHa (0 - 0,3) OM. YkazaTenb u3MEpuTeNIsl TP MMOMOIIM MarasuHa CONPOTHBICHUHN ycTa-
HABJIMBAIOT HA OTMETKY IIKAJbI, OJIM3KYIO K €€ TeOMEeTpU4YecKoil cepeaune. OTKIOHSAIOT H3MEPUTETh
OT TOPU30HTAIHHOTO TOJIOXKEHHS TTOCJIEIOBATEILHO BIIEPE, Ha3al, BIpaBo, BieBo Ha 10°. Cwmerie-
HUE yKa3aTellsd He JOJKHO MPEBBIIAaTh Ipe/ena JOMyCcKkaeMoil OCHOBHOW MOTPEIIHOCTH.

4.7 OnpeneneHre OCHOBHOM MOTPEIIHOCTH.

4.7.1 OCHOBHYIO IIOTPEIIHOCTD ONPEAEIAIOT METOAOM U3MEPEHUS MTOBEPSIEMBIM U3MEPUTEIIEM CO-
NPOTHUBIICHHST 00pa3oBOro MarasuHa conpotusieHnit P4830/1, yuutbiBast HagaqbHOE COMPOTHBIIC-
HUE MarasuHa.

Omnpenenennss OCHOBHOM MOTPEUTHOCTH MPOBOAUTCS IO CXeMe, MPUBEACHHON Ha pucynke ['.1.

- Tlo Rrl 1

= Rol ——
o lo - { } Rx

g T2 o | |

o Rm2 ——

| I |

Rml, Rn2, RTl R12 — marasun conpotuBienuii P33;
Rx — marasun conpotusienuit P4830/1.
Pucynok I'.1

4.7.2 OCHOBHYIO TTOTPENIHOCTh Ha BCEX JWAIa30HAX ONPEACIATh MPH CIEAYIOMNX 3HAYCHUAX CO-
MPOTHUBIICHHS AJIEKTPOIOB:

1) Rn1=Rn2 = Rtl =R12=0;

2) Rnl = Rrl=0, a Rn2, RT2 - paBHBI MakCUMaJbHBIM 3HaYCHUSIM, yKa3aHHBIM B TaOnuie 2.1 nac-
nopTa.

4.7.3 OCHOBHYIO ITOTPEUIHOCTH Ji JOMYCKASTCsl ONPEACIATh Ha JTUara3oHax
(0 -300) Om, (0 - 1000) OM Ha Bcex YHCIOBBIX OTMETKAX HIKAJIbI 10 GopMmyiie:

= 100%,  (@C.1)
Ré

rae A — abCconroTHAs MOTPENIHOCTb, ONpeeseMas B 3aBUCMMOCTH OT JMana3oHa U3MEpPEeHul Mo
4.7.5 nin 4.7.6;
Rx — koHeuHOE 3HaueHue quarnazoHa usmMeperuii, Om.

[To pesynbrataM ompeaeneHus MOTPEUIHOCTH Ha 3TUX AHAarna3oHax BBIOMPAIOT JBE OTMETKH Ha
IIKaJe: OTMETKH, KOTOPBIM COOTBETCTBYIOT HAaMOObINAsl U HAMMEHbIIIAS
MOTPEIIHOCTH, €CIIU MOTPEITHOCTH UMEIOT OJIMH 3HAK; OTMETKH, KOTOPBIM COOTBETCTBYIOT HanOOIb-
1K€ MOJIOKUTETbHAS U OTPULIATENIbHASI TOTPEIIHOCTH, €CJIH MOTPEIIHOCTH UMEIOT Pa3HbIe 3HAKU.

4.7.4 Ocnosuyto norpemmnocts Ha auanazore (0 - 15000) Om momyckaeTcst onpeaessTh Ha ABYX
YHCIOBBIX OTMETKaxX mIkajibl «10» 1 «20», Ha OCTaTbHBIX AMAMa30HaX — Ha BEIOPAHHBIX IBYX OTMET-
Kax IIKaJIbI.

4.7.5 AGCONIOTHYIO MOIPEUIHOCTh Ha JAaHHOW OTMETKE IIKaJIbl Ha AMANa30Hax
(0 - 15000) Om, (O -3000) Om, (0 -1000) Om, (O -300) Om, (0 -100) Om, (0-30) Om, (O
- 10) Owm, (0 - 3) OM onpeaesstoT B CASAYIONIEH MTOCIeI0BATEILHOCTH.

YcTaHaBIMBAaIOT HEOOXOAMMBIN AUAMa30H U3MEPEHUs, TPOBOISIT KAIUOPOBKY 10 5.4, 3aTeM mepe-
BoasaT nepexmouarens PO/l PABOT B nonoxenue U3M | u, usmensist conpoTtusieHue mepsl RX,
YCTaHABIIMBAIOT CTPEJIKY Ha MPOBEPSEMYIO0 OTMETKY IIKaJIbl, IJIaBHO MOJBOAS €€ K ATOH OTMETKE
CHayJala ¢ OJHON CTOPOHBI, a 3aTe€M C IPYTOM.

Ornpenenutsb 1Ba 3HAYCHHS aOCOTIOTHOM NorpemHocT A 1o popmyie:

A=R-Ro, (I'.2)

rae R — HoMuHaNbHOE 3HaYEHUE COMPOTUBIICHUS], COOTBETCTBYIOIIEE MTPOBEPSIEMOM OTMETKE IIKa-

161, OM;
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RO — 3HaueHWe CONpPOTHBIECHHS MPH IUIABHOM MOJBOJIE yKa3aTess C OJHONW CTOPOHBI U
JIPpyToil CTOpOHBI, OM.

3a a0COMIOTHYIO MOTPEIIHOCT A MPUHUMAIOT HauOONIBIIYIO (110 a0COTIOTHOMY 3HAUEHHIO) pa3-
HOCTb.

4.7.6 A6comoTtHyro norperrHocTs Ha guamasonax (0 - 0,3) Om u (0 - 1) Om onpeaenuts mo Gop-
myote (I'.2), u3MepeHus MPOBOASAT OUH pa3 — MEPEKIYaTEN b PO/JI PABOT B nonoxennu M3M
|, nBaxkawl — B mostoxkeHuu M3M Il. 3a abcomoTHY0 OrpemHoCcTh A  MPUHATH MAaKCUMaIbHOE 3HA-
YEHHUE U3 TPEX MOJIYyYEHHBIX.

IIpyu OTKIIOHEHMH CTPENOYHOIO yKa3aTells 3a KOHEUHYIO0 OTMETKY IIKaJIbl ¥ 3aTPYIHEHUHU OTCUETa
a0COJIIOTHON MOTPEIIHOCTH MPOBECTH OIPE/IeICHNE OCHOBHOM MOTPEIIHOCTH Ha ONKaiiien orudg-
POBAaHHOM OTMETKE IIKAJIBI.

4.7.7 Hu oiHO M3 MOJIy4YE€HHBIX 3HAaYEHUH MMOTPELIHOCTH HE JAO0JKHO MPEBBIIIATh Mpeena A0Imyc-
KaeMON OCHOBHOMW MOTPELIHOCTH.

4.8 Ompenienenue Bapuauy NOKa3aHUH.

Bapuanuio nokasaHuii u3aMepuTens ONnpeaessioT B MPOLECcCe ONPeAeIeHUs] OCHOBHOM MOTPEIIHO-
CTH Ha BCEX YMCIIOBBIX OTMeTKax mikaibl quamazona (0 - 300) Om, mpu
Rnl1=Rn2=Rtl1=RT2=0, kak pa3HOCTh 3HAYCHHA H3MEPSEMON BEIUYMHBI MPHU IUIABHOM TIOJBOIEC
CTPEJIOYHOIr0 yKa3aress K IIPOBEPSAEMOM OTMETKE C Ha4aJIbHOM M KOHEYHOW OTMETKH IIKaibl. M3me-
HEHHE TIOJIOKEHHUSI CTPEJIOYHOTO yKasaress HEeOOXOIUMO OCYLIECTBISATh MYTEM HM3MEHEHHs COIpOo-
tuBneHus Rx (pucyHok I'.1).

3HaYeHUs BapUALMK HE JOJDKHO NPEBBIIIATh HOPMUPOBAHHBIX 3HAYCHHM.

5 OdopmiieHue pe3yabTaToB MOBEPKH.

5.1 TonoxxuTenpHbIEe Pe3yIbTaThl TOCYJAPCTBEHHOMN NMEPBUYHONW MOBEPKU O(QOPMIISIIOT OTMETKOM
B [TaCIIOPTE U OTTUCKOM MOBEPUTEIHHOIO KileHMa.

5.2 IlonoxurenbHble pe3yabTaThl TOCYAAPCTBEHHON NEPHOINYECKOM OBEPKU OPOPMIIAIOT HaHe-
CEHUEM Ha U3MEPUTENh OTTUCKA IIOBEPUTEIBHOIO KJIEHMa.

5.3 N3mepurenu, He yIOBIETBOPSIOIINE TPEOOBAHHUIM TeXHUYECKHM yciioBusM TY25-7534.0006-
87 X BBIYCKY ¥ IPUMEHEHHIO HE JIOMYCKAIOT, KJIeHMa TacsAT U BIIAJCIbIly BBIIAIOT H3BEIICHHE O He-
IIPUTOHOCTH U3MEPUTENS, C YKa3aHUEM IPUYMH.
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