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BBEJAEHUE

Hacrosmas MeToaMKa IOBEpKH pacnpocTpaHsiercs Ha IlpeoOpasoBaTenu IaBiIeHHs
usmepurensable KM35 (nanee — npeobpasoBarenu), cepuiino Beimyckaemble OO0 HITIT «[KCy,
r. Kazaup B coorBeTcTBuM ¢ TpeboBanmsmu TV 4212-022-94291860-2017, u ycTaHaBIMBaeT
METOJIbI U CPEACTBA X IIEPBUYHON U IIEPUOAUYECKON TOBEPKH.

IlepBuYHyI0 M  NEPMOJMYECKYIO TOBEPKY IIPOBOJAST oOpraHbl | OCyaapcTBEHHOI
METPOJIOTHYECKOil CIIy>KOBI WIIM IOPUIMYECKHE JIMLA, AKKPEAUTOBAHHBIE HA MPAaBO MOBEPKU B
COOTBETCTBHH C ACHCTBYIOIIUM 3aKOHOATECIHCTBOM.

WHTepBan Mex1y MOBEpKaMH — AT JIET.

[leproMyecKy o IOBEPKY MOJDKEH IMPOXOMMTH KaKIbIH SK3eMILIAp IpeoOpa3oBaTeleil.
ITepuoauyeckoii moBepke MOTYT He IOABEPraThes Ipeodpa3oBaTen, HaXO SILIHeCs Ha JUTHTEILHOM
xpaHeHud. llepuoauyeckyro moBepKy mpeoOpaszoBarelneil, HCIOIb3yeMBbIX IS H3MEpeHHil Ha
MEHBIIEM YHCIIe AUana30HOB H3MepeHuH (Ko3()(HIHEHTOB NepeHacTPONKH), JOIycKaeTcss Ha
OCHOBaHHUHM PEIIEHHs ITTABHOIO METPOJIOra UM PYKOBOJHUTENS FOPUIHYECKOrO JIHMIA IPOM3BOUTD
TOJIBKO JUI IPUMEHSIEMBIX JTUAIa30HOB U3MEPEHUIA.

BreouepenHoii nosepke B 00beMe NepHOANYECKOH TOABEPraloT peodpa3oBaTey B cIydae
YTpaTbl JOKYMEHTOB, MOATBEPIKAAIOIIMX MPOX0XKIACHHE TOBEPKH, BBOJAE B JKCILIYaTALHUIO MOCIE
JJIMTENPHOTO  XpaHeHus  (Oomee  OJHOro  HMHTEpBajlla  MEXAy  IIOBEPKaMH)  HJIH
HEYJOBJICTBOPUTENIbHOM pabote. [lpu mepenacTpoiike AHama3oHOB H3MepeHMil B Ipeienax
YCTaHOBJICHHBIX B OKCIUTyaTal[HOHHOW JOKyMEHTAllMH BHEOUYEpENHas MOBEpKa npeobpaszosarerieil

HE IIPOBOTUTCSI.

1 OIIEPAIIMH ITOBEPKHA

1.1 Ilpu nmpoBeaeHMH NEPBUYHON U MEPUOUYECKON MOBEPKH MPe0Opa3oBaTesieil BBIIONHIIOT
olepanuy, NpuBeIcHHbIE B TabuIe 1

Tabmuua 1 — Onepanun noBepku

HaumeHnoBanue onepamuu Howmep Omnepanuu npu npoBeIeHHH
IIOBEPKH MTyHKTa . .
IIEPBUYHON | MEPUOJAUYECKOM
METOTUKH
HIOBEPKH MOBEPKHU
IOBEPKH
1 BHemHuit ocmotp 6.1 Ja Ja
2 [IpoBepka  3JEKTPUYECKOH  MPOYHOCTH U
COMPOTHUBJICHUS U30JISAIUN 6.2 a Jla
3 IloaTBepkaeHHE COOTBETCTBUS IIPOrPAMMHOIO
obecrieueHus 6.3 Ja Jla
4 OnpoboBanue 6.4 Jla Jla
5 Onpenenenue OCHOBHOW MOTPEITHOCTH 6.5 Ja Ha
6 OnpeneneHre BapyaIiy BBIXOJHOTO CHTHAJIA 6.6 Jla Jla




2 CPEJICTBA IIOBEPKHA

2.1 Tlpu npoBeneHUH MOBEPKH IPUMEHSIOT CPE/ICTBA IOBEPKH, YKa3aHHBIE B Tabume 2.

Tabnuna 2 - Mcnonb3yeMble cpeicTBa moBEepKU

HanmenoBanue cpencts
IIOBEPKH

XapaKTePUCTHKHU CPEJCTB IOBEPKH

Kamu6patops! naBnenus
CPC2090, CPC2000, CPC3000,
CPC6000, CPC8000,
CPC8000-H, CPH7600

Juanason wusmepenuit or -0,1 mo 70 MIla, npenensl
nomyckaemoi norpemnoctd ot +0,0026 % Px; +0,004 % Pk;
+0,005 % Px; £0,01 % Px; +0,0125 % Px; +£0,025 % Px; +0,03
% Px; £0,008 % Px; £0,01 % Px; +£0,02 % Px; £0,025 % Px

Mepa snexTpudeckoro

CONPOTHUBIICHHUS OJIHO3HAYHAS
MC 3050M

HomuHanbHple 3HAaueHHS CONpPOTHUBIEHMS W3 psama 1x10" (rme
n=0,1,2,3,4,5) u He xparHble Jecsiti B auanasone (1,1...99999),
ksaccel TouHoctu 0,0005; 0,001; 0,002; 0,005; 0,01

MynpTMeTp U pOBOIA ¢
cucteMoit cbopa manusix 2700

JluanazoH u3MepeHHH MOCTOSIHHOTrO HampsikeHus oT - 1000 1o
1000, ocnoBHast morpemHocts (A*  wu3M.3Hau. + B*
npenusm.)*10%, rme A u B — MynpTHUIIIHKaTUBHAS U
aJIMTUBHAs IOTPELTHOCTH

McTOYHUK IOCTOSIHHOTO TOKA

3HaueHue HanpsHKeHHs Ha BbIxoJe oT 10 xo 50 B. Ipenensr
noryckaeMoro otkioHeHus £0,5 % oT ycTaHOBJIEHHOTO
3HAYEHUs HANPSDKEHHSI

ManomeTp u30bITOYHOTO

JIaBJIEHHUS IPY30II0PIIHEBOMN
MII-600

IIpenensr nomyckaemoif ocHOBHOH mnorpemnoctu: +0,01 %,
£0,02 %, +0,05 % oT u3MepseMOro HaBieHHs B IMAIA30HE
u3Mepenuii ot 1 1o 60 MIla

ManomeTp u30BITOUYHOTO
JIaBJIEHUS I'PY30MOPIIHEBOM
MII-2500

IIpenensr nomyckaemoil ocHoBHO#M morpemnoctu 0,01 %,
£0,02 %, +0,05 % oT u3MepseMOro naBieHHs B AHANA30HE
n3MepeHui ot 25 no 250 MIla

ManoBakyymMMeTp rpy30-
nopirHeBoi Tuna MBII-2,5

Kunacca toynoctu 0,02; 0,05, nuana3on usmepenuii oT MUHYyC
95 mo 250 kIla, TY 4212-005-48318935-99

ManomeTp H30BITOUHOTO

JIaBJICHUS I'PY30II0PIIHEBOM
MII-6

[Ipenensr nomyckaemoit ocHoBHOM mnorpemnocta: 0,01 %,
£0,02 %, +0,05 % OT u3MepseMOro aaBjeHHs B AUANA30HE
usMepenuit ot 0,1 no 0,6 MIla

Kam6parop naBnenus
IIOPTaTUBHBIN (M30BITOYHOTO,
BaKyyMMETPHUYECKOTO K
pasnoctu nasienuii) [TK]I-

Huanason wusmepenuit or 0,01 mo 160 «Ila. Ilpenenst
JornyckaemMoi OCHOBHOM morpemHoctd £0,05 % or BepxHero

npeJeia U3MEpPEeHUH o auana3oxa MoxyJs aapienus, TY 4212-
002-36897690-93

ManomeTp U1 TOUHBIX
usmepenui MTHU

Jlmanason usmepenuit ot 0 mo 160 MIla. Knacc Tounoctu 1,0,
TY 25-05-1481-73

BakyyMMeTp 1Sl TOYHBIX
u3mepenuit BTU

Jlnanazon u3mepenuii ot Muryc 100 mo 0 xIla. Knace Tounoctu
1,0, TY 25-05-1481-73

3amaTunK JaBICHUS
«Bozmyx-1,6»

IIpenensr BoCHpou3BeAeHUS HM30BLITOYHOIO JABJICHHS OT 1 10
160 xIla. Ilpemensl momyckaeMoil OCHOBHOM IIOIpPEIHOCTH -
0,02 %, +0,05 % ot 3amaBaemoro nasinenus, TY 50.552-86

3amaTunK JaBJICHUS
«Bo3myx-2,5»

[Ipenenel BocnpousBeneHust U30BITOYHOTO JABICHUS OT 2,5 110
250 xIla. ITpenesnsl momyckaeMoit 0cHOBHOI# norpemHocTy: 0,02
%, £0,05 % ot 3agaBaemoro nasienus, TY 50.552-86

3aIaTuymK JaBIICHUS
«Bo3nyx-6,3»

IIpenensl BocpousBeneHus: U30BITOYHOrO AaBieHus or 10 1o
630 xIla. Ilpenensl nomyckaemoil OCHOBHOW MOIPEIIHOCTH:
+0,02 %, +0,05 % ot 3agaBaemoro nasinenus, TY 50.552-8




3amaTurK pa3psoKEHHS Ipenensl BocmpousBeleHns paspexenns ot munyc 0,25 1o
Mertpan-503 Boznyx munyc 63 klla. [Ipenens! qomyckaeMol OCHOBHOH abCONIOTHOM
norpemnoctd +0,8 [la B nmamasone u3MepeHHil OT 0,25 mo
4 xITa. Ilpemensl AOMyCKaeMOW OCHOBHOWM IOTPEHIHOCTH B
nuanasone u3mepenuii ot 4 no 63 xlla £0,02 % ot 3agaBaeMoro
nasienus, TY 4381-003-36897690-2003

OO0pa3ioBast KaTyllIKa Conporusnenre 100 Owm, kmacc touynoctu 0,01, TY 25-
conpotuBiieHus: P331 04.3368-78
coniﬁiiiiﬁﬁpg;}?gggzgﬂaa Comporusnenre or 1 OM no 1000 xOm, Kjmacc TOYHOCTH
MC 3006 0,001, TY 303-10.0035-90
MarasuH CONpOTHBIIEHUI Comnporusienue 10 99999,9 Om, xnacc Tounoctu 0,2, TV 25-
P-33 04-296-75

IepcoHanbHBIH KoMIboTep B KomIuIekTe ¢ mpeobpasosaterem curuanos HART B curaansl
unrepdeiica RS232/USB 114 ¢BsA3M ¢ IepCOHATBHBIM
KOMIIBIOTEPOM Uepe3 ero CTaHJapTHBIN IOCIe0BaTENbHBIH OPT
(Taxyxe 0060pyIOBaHUE U IPOrPAMMHOE OOECIIEUEHHE [T OTpoca
npeoGpasosareneii no mudposeM nuaTepdeiicam Profibus PA u
FOUNDATION Fieldbus)

2.2 JlomyckaeTcsl IIpUMEHEHHEe aHAJOTHYHBIX CPEICTB MOBEPKH, 00ECTICYUBAIOIIHX TOBEPKY

METPOJIOTHYECKHX XapaKTEPHCTUK NpeobpasoBatenel ¢ TpebyeMoil TouHoCThIO (cM. I 6.5.5 1

. 6.5.6).

2.3 CpencrBa MOBEPKH JOJDKHBI OBITh HCIIPABHBI, CPEJICTBA H3MEPEHHH IOBEPEHBI U UMETh
CBHJIETEJILCTBA O NIOBEPKE HIIM OTTHCK MOBEPUTENIBHOTO KJIeHMa Ha MpuOOpe UM B TEXHHUECKOU

JIOKyMEHTAIIHH.

3 TPEBOBAHUSI K KBAJIM®UKAIIMU MOBEPUTEJIEN

3.1 IloBepka J0JDKHA OCYIIECTBIATECS JIMIIAMH, aTTECTOBAHHBIMU B KA4Y€CTBE [IOBEPUTEIICH B
YCTAaHOBJIEHHOM IOPS/IKE.

3.2 K noBepke mpeoOpa3zoBareiieil JOMyCKaIOTCs JIMIA, MPOIIEANIHe HHCTPYKTaX O Mepax
6€30I1aCHOCTH IPH paboTe ¢ AMEKTPOU3MEPUTEILHEIMH IPUOOPAMH ¥ U3YYHBIINE TEXHUIECKYIO U

SKCIITyaTalMOHHYIO JOKYMEHTAIUIO Ha NpeoOpa3oBaTelli U CPe/ICTBA TOBEPKH.



4 TPEBOBAHUSI BE3OITACHOCTHU

4.1 Tlpu mpoBeNEHHUH TIOBEPKH JOJDKHBI OBITh COOMIOAEHBI Bee TpeGoBaHus OE30MaCHOCTH B
coorserctBun ¢ [OCT 12.3.019-80

4.2 3anperaercs CHUMAaTh IIOBEpseMBIH IpeoOpa3oBaTesb C YCTPOWCTBA IS CO3MaHH
naBneHus 6e3 copoca JaBJIeHUS.

4.3 VIcTOYHMKOM OIIACHOCTH IPH MOHT@Xe M OIKCIUIyaTalluu IpeoOpasoBaTesiell SBISIOTCS
DIIEKTPHUYECKUN TOK U JABJICHUE U3MEPSAEMOM CPEJIBL.

4.4 Tlpu Bcex paborax ¢ mpeoOpazoBaTeNssMM M CPENCTBAMM IOBEPKH HEOOXOINMO
COOJIIONATE CIIEAYIONINE MEPHI IPEAOCTOPOKHOCTH:

- epell KaXIbIM BKJIIOYEHHEM HEOOXOJMMO IPOBEPUTH MCIPABHOCTH CETEBOrO LIHYpa H
3a3eMJICHHS;

- yctpaneHue ae(eKTOB, 3aMeHa MNpeoOpa3oBaTesel, NPUCOSIMHEHHE M OTCOSIHHEHHE
kabenell JTOKHO IMPOBOJUTHCS TOJBKO IIPH OTKIIOYEHHOM IHMTaHHM (BHJKA CETEBOrO IIHYpa

JIOJKHA OBITH BEIHYTA U3 PO3ETKH) M IIPHU aTMOC(HEPHOM JaBICHUU.

5 YCJOBUSA IIOBEPKH

5.1 Ilpu npoBeeHUH OBEPKH JOKHBI OBITh COOMIOAEHEI CIIEYIOIIUE YCIIOBHUS:

~ TEMIICPATY DA ORPYKAIOIIErQ BOSHYNE, C 1svmommemaernmmem mr s mmpssosssens ot 15 o 25;
- OTHOCHTENIbHAS BIAXKHOCTD OKPYIKAFOIIETO BO3AYXA, Y0 c.vveeiiericiiiiiiiiiniiiiiienins ot 20 mo 80;
- atMoc(epHoe naBieHue, KI1a (MM PT. CT.).cccoveieviireiennenn ot 84 1o 106,7 (ot 630 o 800);
- HAPOKCHWE TTHTARUA TOCTOAHHOT0 TOKA; Buiisiisisvmmmmmmssmsinsssmressessssassnnsness B COOTBETCTBHUH

C MacrmopToM Ha mpeolOpa3oBarelib;

- BUOpanusi, TpACKa, yaapbl, HAKJIOHBl U MarHUTHBIE MOJIS (KPOME 3EMHOT0), BIMAIOLINE Ha
paboty npeoOpa3oBaTeneil, 10KHBI ObITh HCKITIOYEHBI.

5.2 Tlepen mpoBeneHUEM MMOBEPKHU JIOJDKHBI ~ OBITH ~ BBIMOJHEHBl  CIEAYIOLLHE
[IOJITOTOBUTEILHBIE PA0OTHI:

- mpeoOpa3oBaTeb JOJDKeH ObITh BBIIEPKAH IPH TEMIIEpAType, YKa3aHHOH B II. 5.1 He MeHee
4 gacos,

- mpeo6pazoBareNb JODKEH ObITh YCTAHOBIEH B pabodee IOJNOXKEHHE C COONIOICHHEM
yKa3aHu#d B TEXHHYECKON M AKCIUTyaTallHOHHOH JNOKyMEHTAllMH. YPOBEHb M3MEPEHUH NaBJICHHUS
npeobpasoBaTesieM JODKEH HAXOAHThCS B ONHOM TOPU3OHTAIBHOM IUIOCKOCTH C YPOBHEM
M3MEepEHHii 1aBJieHusl pabOviM TAIOHOM JABJIEHHUS C JIOIyCKAEMBIM OTKJIOHEHHEM + 2 MM.

[Ipy OTCYTCTBHHM TEXHHYECKON BO3MOXKHOCTH BBINOJIHEHMS M3MEPEHMH JaBIECHUs PabOvnM
3TAJIOHOM H TIOBEPSIEMBIMHE IIPeoOpa3oBaTeseM B OJHOH TOPH30HTAIBHOM IIOCKOCTH, B IIOKa3aHHs

IIOBEPAEMOr0 Mpeo0pa3oBarTeis BBOJAT IIONPAaBOYHBIA KO3()(QUIMEHT, pACCUUTHIBACMBIH TI0

dbopmyre:



K=1+0yg,H/P, 1)

rae: P - naBnenue, usmepsieMoe STaTOHHBIM pubopom, 1a;
Py - TNIOTHOCTH pabouei *KHUIKOCTH, Kr/MC;
g - 3HAUCHHE MECTHOTO yCKOPEHHUs CBOOOIHOTO MaJeHH , Mm/c?;
H - pa3HOCTB BBICOT MEX/Ty YPOBHSIMH U3MEPEHHI ATAJIOHHBIM U [IOBEPSEMBIM IPHOOPAMH, M.

- CHCT€Ma, COoCTosiasi M3  COCJAMHUTENBHBIX  JIMHUH, CPEACTB  HU3MEPEHUH U
BCIIOMOTaTeIFHOTO 00O0pYyIOBaHUsSI Ul 3aJaHUsl U Iepeladyd HU3MEpsieMOro MapameTpa J0JIKHa
OBITH IPOBEpEHA Ha TEPMETUYHOCT B COOTBETCTBHUH C II. 5.3.

5.3 IIpoBepka repMETHYHOCTH CHUCTEMBI IPOBOAMTCS IPHU 3HAUYCHUSIX JaBJICHHUS, PABHBIX
120 % oT BepxHEero mpe/iesia U3MEepeHUui IoBepsieMOoro peodpa3oBaTers.

CucTeMy CUMTAIOT TePMETUYHOM, €CIH 10CIIE 3-X MUHYTHOM BBIAEPIKKH MO UCIIBITATEIbHBIM
JIaBJIEHHEM, B TEYCHUH TIOCTIEAYIOIUX 2-X MUHYT B Heil He HaO/IIOAAIOT [1aJIeHNs! 1aBICHHS.

JlomyckaeTcsi W3MEHEHHME  JaBJE€HMs, OOYCIIOBJIECHHOE H3MEHEHHEM  TEMIIEPATyphbl
OKpY’Kalolllero BO31yXa H H3MeHeHueM TEMIEepaTypbl U3MEPSIEMOH Cpeabl, KOTOPOE HE IOJDKHO
[PEeBBIIATh 3HAYCHUH, YKa3aHHBIX B TaOauue 3.

Tabmuna 3 — Jlonyckaemble U3MEHEHHS IIapaMeTpOB

JlonyckaeMoe U3MEHEeHHe JaBIeHUs IPU
. Jlomyckaemoe IIPOBEPKE Ha TEPMETHYHOCTh, % OT BEPXHETro

BepxHuuii npenen a5

. W3MEHEHHUE TeMIIEpaTyphl npejesia H3MepeHuit
u3mepenuii, MIla -

B IIporiecce nosepku, °C [THEeBMATHYECKHM TUIPABINYECKUM
JTaBJICHHEM JTaBJICHUEM

ot 0,1 10 0,6 0,6 -
ot 0,6 1o 10 +1 - 1
ot 10 u Ooiee - 0,5

IIpumeuanue. [Ipy MeHbIIEM U3MEHEHUU TEMIIEpPATyphl JOIYCKaeMO€ U3MEHEHHE JaBJICHUS
IPONOPIHOHAIBHO YMEHBIIACTCS.

Ecnmu cucrema mpenHasHaueHa ISl IOBEPKU IpHOOpAa € pa3HBIMU 3HAYEHHMSIMH BEPXHHX
IpEIEIOB HU3MEPEHHiA, MPOBEPKY Te€PMETHYHOCTH PEKOMEHJIYETCsl NPOBOAUTH IPU JABJIECHHH,

COOTBETCTBYIOIIEM HaI/IGOJIBHIeMy W3 3TUX 3HAYEHUU.

6 TITPOBEJAEHHUE IIOBEPKHA

6.1 BHemHuii ocMOTp

[Ipu BHEmIHEM OCMOTpE NpeoOpa3oBaTeIs yCTaHABIUBAIOT:

- COOTBETCTBUE €0 BHEIIHETrO0 BHJA TEXHUYECKOH TOKYMEHTAIIMH W OTCYTCTBHE BHJUMBIX
ne(EeKTOB;

- HAJIMYKME KJIEMMHBIX KOJIOJOK M (WJIM) pa3beMOB Ui BHEIIHUX COCAMHEHHMH, yCTpOHCTBa
JUISL PETYJTMPOBKH «HYJISI» U IHANAa30Ha, KJIEMM KOHTPOJIS BBIXOJJHOTO CHIHANA M JIp.;

- HAJIMYHME JIOTOJHUTEIBHBIX BBIXOJHBIX YCTPOMCTB — 3JEKTPUYECKHUX AHAIOIOBBIX HIJIHU
MUQPOBBIX HHIUKATOPOB M (WIM) JPYTMX YCTPOMCTB, IPEAYCMOTPEHHBIX TEXHHYECKOM

7



JOKyMEHTaIlMel Ha mpeodpa3oBarelb;

- HAIMYKEe Ha Kopmyce mnpeoOpa3zoBaresss TaOMMYKH C MapKHPOBKOH, COOTBETCTBYIOLIEH
TpeOOBaHMIM TEXHUYECKON U 3KCILTyaTallMOHHOM JOKYMEHTALUH;

- Hanmuue PD u macnopra.

6.2 IIpoBepka 3MEKTPUUECKON IPOYHOCTH U CONPOTUBIICHUS] H30JIALUN

DJEKTPHYECKYIO0 MPOYHOCTh H3OJSAIMHU U CONPOTHBIEHUE H3OJISLUH CIEAYET MPOBEPSATH B
COOTBEeTCTBUHU ¢ TpeOoBaHUsIMH (1. 5.14) u meToaukoii (1. 8.10) 'OCT P 52931-2008.

6.3 IloaTBepikI€HUE COOTBETCTBHS IPOrPAMMHOIO 00eCeUeHUs

[Ipou3BomUTCS CpaBHEHHE HICHTU(UKAIMOHHBIX JAHHBIX MPOrPAMMHOIO OOeCIeueHHs
yKa3aHHBIX B pa3zese «[IporpaMmHoe obecnieueHue) macrnopTa Ha MOBepsieMblil Tpeobpa3oBaTelib U
NPUBEJICHHBIX B TaOuIe 4.

Tabmuna 4 — nentudukaniuoHHble JaHHBIE TPOrPAMMHOTO 00eCIeueHusI

WNnentudukainoHHble JaHHBIE (IPU3HAKH) 3HayeHue

- KM35-1-4xx3*, KM35-A-4xx3*, KM35-J]-4xx3*, KM35-AU-4xx3* |7MF4xx3* nwau KM35-x*
- KM35-1-4xx4*, KM35-A-4xx4*, KM35-]1-4xx4*, KM35-AU-4xx4* |7TMF4xx4* v KM35-x*
- KM35-1-4xx5*, KM35-A-4xx5*, KM35-J]-4xx5*%, KM35-AU-4xx5* |7MF4xx5* nnu KM35-x*

FW: Ix.xx.xx*

Homep Bepcuu (maeHTHGUKAUMOHHEIN HOMeD) 110 A
P BEP (un rxan P) FW: 3xx.xx.xx*

[luppoBoit MAEHTH(PHKATOP MPOrPaMMHOI0 00eCIeUeHUs 110 HOMEPY BEPCUHU

* B 3aBHCHMOCTH OT MOJIENIU U MCIIOJHEHUsI IpeoOpazoBaresis 1aBlIeHus,
rJe «XX» - 0003HAYaIOT HAMMEHOBaHUE, a TaKXkKe (YHKIUOHATIbHBIE H KOHCTPYKTUBHBIE 0COOCHHO-
CTH IIpeobpa3zoBares

Pe3ynpTaThl MOBEpKH MO JAHHOMY MYHKTY CYHTAIOT MOJIOXKHTEIBHBIMH, €CJIH YCTaHOBIIEHO
COOTBETCTBHE UACHTHU(UKALMOHHBIX JaHHBIX IPOrpaMMHOr0 obecredeHus nmpeodpa3zoBaTeeii.

6.4 OnpoGoBaHue

[Tpu onpoOOBaHUHU IPOBEPSIOT paboToCIIOCOOHOCTH npeoOpa3zoBaTeeii "
(GYHKIIMOHUPOBAHHE YCTPOUCTBA KOPPEKTOPA KHYJISIY.

PaGorocnocoOHOCTE mpeoOpa3oBaTeneil NPOBEPSIIOT, U3MEHSISI U3MEPSIEMYIO BEJIUYHHY OT
HIDKHETO JO0 BEPXHEro IpenenbHbIX 3HaueHud. [Ipu 3ToM nomwkHO HAOMIOAATHCS H3MEHEHHE
BBIXOJHOTO CHTHajla M  HMHAMKAIMM HA  JIONOJHHUTENBHBIX  BBIXOAHBIX  YCTPOWCTBAx
npeoOpa3zoBaTeneil pu HATHYHUU.

[TpoBepky (GYHKIIMOHUPOBAHUS YCTPOHCTBA KOPPEKTOpA «HYJIS» BBIIOJIHSIOT —CJIEIYIOIIUM
obpazoM. 3amaB omHO (Mo0oe) 3HAYEeHHE H3MEpSEMON BEIMYMHBI B IIpefesiaX, OrOBOPEHHBIX
PYKOBOICTBOM IO  OKCIUIyaTallMd,  KOPPEKTOPOM  «HYJs»  BO3BpAINAIOT  BBIXOIHOM
AHAJIOrOBBLIA/IIM(POBOM CHUTHAT K IEPBOHAYAIBHOMY 3HAUCHHIO. 3areM COpachIBAIOT H3MEpSIEMYIO
BEJIMYHMHY M OPH aTMOC(EpPHOM JaBJIICHWH HAa BXOJE NpeoOpa3oBarelisi KOPPEKTOPOM «HYJIsD» BHOBb

yCTaHaBJIMBAOT BBIXOJHOM aHAJIOT OBBIIi/ IIH(I)pOBOf/'I CUTHAJI B COOTBETCTBHE C UCXOAHBIMH 3HAUYCHUSAMH.



6.5 OmpezneneHne OCHOBHOMU TOTPELTHOCTH

6.5.1 OCHOBHYIO IOIPEIIHOCTH OMPEAEISIOT CIIEAYIOIIUMHE CIIOCOOAMH:

a) [lo sranoHy Ha BXone mpeoOpa3oBaTess YCTAHABIMBAIOT HOMHUHAJIBHBIE 3HAYEHHS BXOJHOIO
napameTpa (JaBJeHHs), a IO JPYTrOMy STAIOHY H3MEPSIOT COOTBETCTBYIOLIHME 3HAYEHHS BBIXOIHOTO
napaMerpa (TOKa WM HamlpspKeHHs). Y mpeoOpasoBatesieif, MMEIOLIMX II0KA3bIBAIOIINE BHIXOIHbIE
ycTpoiicTBa W/uiu 1u@poBoi HHTepdeiic, 3HAUEHHS BBIXOJHOIO I1APAMETPA CUMTBIBAIOTCS C
COOTBETCTBYIOLIETO ITOKA3hIBAFOLIEr0 BBIXOAHOIO YCTPOHCTBA W/HIHK B LI POBOM KOJIE.

0) B 000CHOBaHHBIX Clly4yasX IO ISTalOHYy Ha BBIXOAE MpeoOpa3oBaTeNsi YCTAHABIMBAIOT
HOMUHAJIbHBIC 3HAYCHHs BBIXOIHOIO MapaMeTpa (TOKa HJIM HANpPsDKEHHH), a M0 JAPYTOMY 3TAIOHY
U3MEPSIOT 3HAYECHHs COOTBETCTBYIOILETO BXOJHOIO Iapamerpa (maBneHus). Y mpeoOpasoBarelieii,
HUMEIOIINX TTOKa3bIBAIOIIME BBIXOIHBIE YCTPOUCTBA W/HIH IMPOBOI HHTEpQEIC, 3HaAUEH S BBIXOIHOTO
[apaMeTpa CYMTBIBAIOTCS C COOTBETCTBYIOLIETO IIOKA3BIBAIOIIETO BBIXOJHOIO YCTPOWCTBA H/WIIM B
1 pPOBOM KoJIe.

6.5.2 CxeMBl IOQKIIOYEHHUS! TTpeoOpa3oBaTeNell U CPEICTB IMOBEPKU I M3MEPEHHS BBIXOIHOIO
CHTHAJIa IPH IIPOBECHUH IIOBEPKH 110 criocobam a v O (1. 6.5.1) npuBeaeHbI B IPUIIOKEHHE A.

Cpencrsa 1moBepKH (3TIOHBI JABJICHHS) BKIFOUAIOTCS B CXEMY MOBEPKH B COOTBETCTBHH C HX
9KCIUTyaTalluOHHBIMHU IOKyMEHTaMHU.

6.5.3 YcTaHaBnMBaroT ClEIYIONIMe KPUTEPUH IOCTOBEPHOCTH ITOBEPKH:

Pgav - HanOombIIas BEPOSITHOCTH OMIMOOYHO MPU3HAHHOIO TOMAHBIM JIO00r0 B J€HCTBHTEb-
HOCTH J€(PEKTHOTO 3K3eMILIsIpa peodpazoBareis;

(Om)sa - OTHOLIEHHE HAHOOJBIIETO BO3MOXKHOTO MO/YJIsl OCHOBHOM MOIPEIHOCTH MOBEPSEMO-
ro 9K3eMIUIApa IpeoOpa3oBaTes, KOTOPIH MOXKeT OBITh OUOOYHO MPH3HAH TOAHBIM, K MPEETy
JIOIIyCKaeMOM OCHOBHOM IOTPELIHOCTH.

Jlomyckaemble 3HA4Y€HHs KPUTEPUEB JOCTOBEPHOCTH IIOBEPKH MPHUHUMAIOT PABHBIMH:
Praw = 0,20; (Ou)sa max =1,25.

6.5.4 YcraHaBIMBAIOT CIIEIYIOLIME TApAMETPhI TIOBEPKH:

m - YHUCJIO IPOBEPSEMBIX TOYEK B IMANa30HEe H3MEPEHHU, m>5;

n - YHUCJIO HAOIIONEHMH IPU SKCIIEPHMEHTAIBHOM OIpPEICICHHH 3HAYE€HHH MOrPEIIHOCTH B
KaXI0H M3 IPOBEPSIEMBIX TOUEK IIPH MPSIMOM B 00paTHOM Xoaax n=1;

Yx - aDCOMIOTHOE 3HAUYEHHUE OTHOIICHUS KOHTPOJIFHOTO JOIMYyCKa K MpeeNy J0MyCKaeMoii oc-
HOBHOM IIOI'PEIIHOCTH;

Op - OTHOLIEHHE IIpeJielia JOIyCKaeMOro 3HauYeHHsI MOTPEUTHOCTH 3TAJIOHOB, MPHMEHSIEMBIX
IIPH TIOBEPKE, K NpeJIeITy J0IyCKaeMOro 3HaUeHUsl OCHOBHOM MOTPEIIHOCTH MOBEPSIeMOro peodpa-
30BaTelIsl.

3Ha4eHus Yx U Op BEIOUPAIOT IO Tabiune 5 1. 6.5.5 B COOTBETCTBUM C NPUHATHIMH KPUTEPHUSI-

MH JOCTOBEPHOCTH IMOBECPKH.



6.5.5 BrIOOp cpencTB mOBepKH (3TAJIOHOB) [UIsl OIPEIEICHUs] OCHOBHOM ITOIPEIHOCTH IIOBEpSsE-
MBIX IpeoOpa3zoBaTenell OCYLIECTBISIIOT, HCXOJS W3 TEXHUYECKMX BO3MOXKHOCTEH M TEXHHKO-
9KOHOMHMYECKHUX IPEIOCHUIOK C YYETOM KPUTEPHEB TOCTOBEPHOCTH IMOBEPKH I1. 6.5.3 ¥ TaOIHIIBI 5.

Tabmuma 5 - [TapameTpbl U KPUTEPHH TOCTOBEPHOCTH OBEPKH

Op 0,2 0,25 0,33 0,4 0,5

Yx 0,94 0,93 0,91 0,82 0,70
Pav 0,20 0,20 0,20 0,10 0,05
(Om)sa 1,14 1,18 1,24 1,22 1,20

IIpumedanune: Tabnuna 5 cocTaBieHa B COOTBETCTBHU C MPHHATHIME B II. 6.5.3 KpPUTEPUAMHU
JOCTOBEPHOCTH MOBepKH corsiacHo MU 187-86 "['CH. Kpurepust 10CTOBEpHOCTH | MapaMeTpbl Me-
Tonux nosepku " 1 MU 188-86 "I'CH. YcraHoB/IeHHE 3HAUCHUIT TapaMeTPOB METOIUK MTOBEPKHU".

6.5.6 IIpu BeIOOpE CPENCTB MOBEPKH (ITAJIOHOB) IS ONpE/IENEHUI MOMPEIHOCTH TTOBEPSIEMOrO
npeoOpa3oBaters ULl KaXKI01 MOBEpSEMOi TOUKH JIOJDKHBI OBITh COOIEOICHBI CIIEYIOIIME YCIOBHSL:

- IIpH OBEpPKe 110 criocobam a u 6 (11. 6.5.1) u onpeeneHnH 3HaUYeHUI BEIXOIHOTO CUTHAIa B MA

Ap Al -
{Pmm B 3[112}{_]9} SIS (1)
rae Ap - mpenen NO0IycKaeMOH aOCOJIIOTHOH IMOTPEIIHOCTH 3TaliOHa, KOHTPOJUPYIOLIErO
BXOHOM napametp, klla nnu Mlla;
Pmax - BepXHUH npesen u3aMepeHuii (MM IUana3oH H3MepeHHii) oBepsieMoro npeodpa-
3oBarend, klla, MI1a;
Ai - mpenen AomyckaeMoH aOCONIOTHOH MOTPEHIHOCTH 3TajloHa, KOHTPOJIHPYIOLIErO
JJIEKTPUYECKHUH BBIXOJHOH ITapaMeTp, MA;
Imax ¥ Io - COOTBETCTBEHHO BepXHEe U HIDKHEE IMpeJIeNIbHEIE 3HAYEHUH BBIXOIHOTO CHUI-
Hala, MA;
Y - IpeeJIbl JOITyCKAeMOH OCHOBHOM IPUBEIEHHON IOrPETHOCTH K AMaNa3oHy U3Mepe-
Huit, %;
Op - OTHOLIEHHE IpeJiea NOIYyCKaeMOro 3Ha4€HHs MOIPEIIHOCTH 3TAJIOHOB, ITPUMEHSIE-
MBIX TNPH MOBEPKE, K MPEIENy JOMyCKAEMOIro 3HAY€HHMs OCHOBHOM IMOTPEIIHOCTH MOBEPSIEMOIO
npeobpazoBaTers.
3a HOpMHpYIOLIEE 3HAUYEHHE NPHHUMAIOT: I peobpa3oBaTeseil 1aBieHus - pa3perkeHus -
CyMMy aOCOJIIOTHBIX 3HAYEHHUH BEPXHHX IIPEJIEIOB U3MEPEHUH U30BITOYHOrO JaBJICHHUS U pa3pexe-
HHS; JUIS OCTaIbHBIX IIPeoOpa3oBaTeNeil - pa3HUIly MEX/Iy BEDXHHM M HIDKHUM IIPEJIESIOM U3Mepe-
HUH BBIXOJHOTO ITapameTpa.
- IIpHM MIOBepKe 1o crnocodam a u 6 (m. 6.5.1) ¥ onpeneNileHny 3HaYeHHil BEIXOAHOIO CUrHAJIA B

MB, B o nanenuro HaIIPsOKEHHUS Ha 9TAaJIOHHOM COIIPOTHBJIICHUH:

(B 11002 v @)
Pmax Umax —Ye Rze E
rae Ap - mpenen AomyckaeMoil abCOMIOTHOH IMOTPEUIHOCTH 3TallOHa, KOHTPOJIHPYIOLIErO

BXOAHOI nmapamertp, klla, MIla;

Pmax - BEpXHHUIl Ipeen HaMepeHui (MM Juana3oH U3MepeHHii) moBepsieMoro mpeobpa-
3oBarens, klla, MIla;

Au - mpezen JOIycKaeMOW aGCONMOTHOH IMOrPElIHOCTH 3TANOHA, KOHTPOIHPYIOIIErO
JJIEKTPUYECKUH BBIXOAHOM napametp, MB uiu B;

Umax-Uo - COOTBETCTBEHHO BEpXHEE U HUKHEE Mpe/ie/IbHbIC 3HAYEHHs BEIXOIHOIO CHrHa-
na, MB unu B;

Umax = Imax X Ros; Uo=lo X Ros, MB nnu B;
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AR - TIpezieI I0IycKaeMoii abCOMFOTHOM MOTPEIIHOCTH ITAJIOHHOTO CONPOTHBIEHHUS, Ros,
Om;
Ro6 - 3HaYEHHE 3TATIOHHOTO CONPOTUBIICHHS, OM;

- IIPU TOBEPKE MOKA3BIBAIOLIMX YCTPOMCTB W/MIM LU(POBOIi uHTEpdeEiic

(2l x100< v o 3)

max

rae Ap - mpenen JonmycKaeMoil abCONIOTHOM MOrpeIIHOCTH, MTOBEpsieMOro npeodpa3oBareris,
kI1a i Mlla;

Pmax - BEpXHUii IIpeen u3MepeHuid (UM AMana3oH U3MEpeHuit) mosepsieMoro npeodpa-
3oBarens, klla unu Mlla;

6.5.7 PacueTHBIe 3HAYCHHUsI BBIXOJHOTO CHTHaa MoBepsieMoro npeodpaszosatens B MA (Ip)
OIPEIEIISIOT B COOTBETCTBHH C IPUIIOkKEeHUEM b.
PacyeTHble 3HaYeHUs BBIXOJHOTO curHaia Up, BEIpaXEHHBIE B HAPSHKEHUH IOCTOSIHHOTO TO-

Ka, ONpeIeNIsIoT o Gopmye:

Up =Ip X R 4 MB unu B 4)
rae I, - pacueTHOE 3HAUCHHE CUJIIBI IOCTOSIHHOI'O TOKA, MA;

6.5.8 Ilepen onpeneneHreM OCHOBHOM MOTPELIHOCTU JTOJIKHBI OBITH COOMOIEHBI TPEOOBAHUS
pazzmena 5 u, B ciaydyae HEOOXOIUMOCTH, OTKOPPEKTUPOBAHO 3HAYEHUE BBIXOJHOIO CHUTHANA, COOT-
BETCTBYIOIIIEE HIDKHEMY MpPEJebHOMY 3HAUEHHIO M3MEpSieMOro Iapamerpa. JTa KOpPEeKTHPOBKa
MIPOBOIMTCS IOCIIE MOIa4u U cOpoca U3MepsieMOro InapaMeTpa, paBHOTO:

- Ui npeoOpa3oBareseil naBieHus-pazpexerus - or 50 no 100 % BepxHero mnpenena u3me-
peHuit U30BITOUHOrO JaBJICHUS;

- Ui ipeoOpazoBareseil abCOMOTHOrO AaBIeHUs NI0CIIE BBIIEPIKKU UX B npenenax ot 0 1o 10
% BepXHEro Mpejesa U3MEPEeHUH;

- JUTSL OCTAJIBHBIX NpeoOpazoBaTenel - oT 80 1o 100 % BepxHero npenesna U3MepeHHil.

[Ipu meproANYecKOoil MOBEpKe B Cilyyae COBMEINEHHs IPOBEPKU E€pMETHUYHOCTH C Iojaden
JaBleHHs (pa3pexeHusi) rmepesl KOPPeKTHPOBKOH BBIXOAHOIO CHIHAa BBIAEPIKKA IPOBOJUTCS IIPU
JIABJICHUH (pa3pe’KeHUH).

YCcTaHOBKY BBIXOJHOTO CUTHAJA CIEAyeT IPOBECTH C MAKCHMAaJIbHOM TOYHOCTBIO, obecrneun-
BaeMO#l yCTPOMCTBOM KOPPEKTOpPA U pa3pelIaroleil crocoOHOCThIO 3TaoHoB. [lorpemHnocts ycra-
HOBKH (03 yyeTa IOrpeIIHOCTH TAJOHOB) He J0/DKHA npeBplmarts 0,2 mpeaena AomycKkaeMoi oc-
HOBHOM IIOTPEIIHOCTH MTOBEPSIEMOT0 IIpeoOpa3oBaTels.

6.5.9 OCHOBHYIO IIOTPEUIHOCTh ONPEAEISIOT MPH IATH 3HAUYCHHSAX HU3MEPSEMON BEIMYUHBL,
JOCTAaTOYHO PAaBHOMEPHO PACIpPE/EICHHBIX B JUANa30HE U3MEPEHHH, B TOM YMCJIE NIPH 3HAYCHUSAX
H3MEPSIEMON BEJMYHHBI, COOTBETCTBYIOINX HM)KHEMY M BEPXHEMY IIPEJC/IbHBIM 3HAYEHUSAM BBI-
XOJHOro CHUrHaja. VHTepBan Mexay 3HauUCHHsIMU U3MEpsSeMON BEJIMYUHBI HE JTOJDKEH IPEBBIIIATH
30 % nuana3zoHa U3MEPEHHI.
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OCHOBHYIO NOTPEIIHOCTH ONPEAEIIAIOT IIPU 3HAYCHUH U3MEPSeMON BEJHYUHBI, T10TyYEHHOH
IpH OPUOIMKEHHH K HEMY KaK OT MEHBIIUX 3HAYEHHH K OOJIBIINM, TaK U OT OOJIBIIMX K MEHBIINM
(mpu mpsiMoM U 06paTHOM XOJie).

IIepen mosepkoii mpu oGpaTHOM X0/ IpeoOpa3oBaTesb BLIIEPKUBAIOT B TEUEHHE | MUH O]
BO3JICHCTBHEM BEPXHETO IIPENEIBLHOIO 3HAYEHHs H3MEPSIEMOro napamerpa, COOTBETCTBYIOIIETO
IpeeIbHOMY 3HAUEHHIO BBIXOHOTO CUTHAJIA.

JlomyckaeTest BBIIEPKKY IpeoOpasoBatenell JaBiIeHUsI-pPa3peKeHUs IPOM3BOAUT TOJIBKO HA
BEPXHEM IIpeJiesie H3MEPEHUH H30BITOUHOTO TaBIICHUSI.

IIpn meproauveckon MOBEPKE OCHOBHYIO IIOTPEMIHOCTH OIPEENIAIOT B JBa IIUKIA: 0 KOp-
PEKTHPOBKH JHANa30Ha H3MEHEHHs BBIXOJHOIO CUTHAJIA M MOCJIE KOPPEKTHPOBKHU JManasoHa. J{o-

IIyCKAeTCsl BTOPOU IIUKJI HE IIPOBOJIUTh, €CJIM OCHOBHAS TOTPEIIHOCTE:
Yg <Y XY

IJIE Yn — OCHOBHAS IOTPEIIHOCTD, %0 OT HOPMHUPYIOIIETO 3HAYEHUS.

IIpu moBepke npeoOpasoBaTenell ¢ BepXHHM IIpeleiioM u3Mepenuii paspexenus 0,1 MIla,
eciu armocdeproe naBienue pasHo uim MeHee 0,1 MITa, MakcHManbHOE paspexkeHue JOmycKaeTcs
ycranaBiuBarh paBHbIM 0,90-0,95 Patv (Patm - atmocdepnoe nasinenume). PacueTHoe 3HaueHue
BBIXOJIHOTO CHUTHAJa MPH 3TOM pa3peXCHHH ONPENEINIAIOT B COOTBETCTBUH ¢ 11.6.5.7. PatM cienyer
IIPHBECTHU K TEM €IMHHUIIAM, B KOTOPBIX BEIpaXeHO P.

OCHOBHYIO TIOrpPEIIHOCTE NpeoOpa3oBaTesnieil aOCOMOTHOrO IaBIeHUs ¢ BEPXHHM MpeIeIoM
u3mepennii Boiue 0,25 MIla cnenyer onpenenaTs B cooTBeTCTBHE € 1. 6.5.10 1 6.5.11. Jlonyckaer-
cst Mo MeToauKe 1. 6.5.10 onpenenaTs OCHOBHYIO IOTPELIHOCTE MpeobpasoBaTerneil abCoMOTHOro
JIaBJICHHUS C BEPXHUMHU IpenesnaMu usmepenui or 0,1 no 0,25 MIa.

6.5.10 Onpenenenre OCHOBHOM MOrPEeHIHOCTH MpeobpasoBareeil aOCOMIOTHOTO JIaBICHHS C
BEpXHHUMH Ipeenamu u3Meperui Boiue 0,25 no 2,5 MIla BKIIOUHTENBHO ClIELYET MPOBOIHUTE C
HCIIOJIE30BaHHEM O0PA3IOBBIX CPEICTB MMOBEPKH Pa3pPEIKEHHMS.

B stom cityyae npeoGpa3oBaTens OBEPSIOT HA TOUYKAX: MPH paspexenuu B npeaenax 0,90 -
0,95 P, npu 3HaueHHAX BEPXHETO MpejieNa U3MEPEHUH H30BITOYHOrO MaBIEHHUS Puss max M IPH Tpex

IIPOMEKKYTOUHBIX 3HAYCHUIX OTABJICHUS

3¢ P

uwsBmax ~ “afcmax

A,
r1€ Page.max - BEpXHUH IIpezie H3MEpEeHHH abCOIIOTHOTO JaBIe€HHs, PaBHbIHA Pmay, MI1a;
A =0,1 MIla;
6.5.11. OnpeneneHne OCHOBHON MOTPENIHOCTH MpeobpasoBaTeseii abCOMIOTHOrO AaBICHUS C
BEPXHHMH IpeleiaMu u3MepeHnii ceie 2,5 Mlla cienyer mpoBOAUTE ¢ MCIOIL30BAHUEM ITAJIO-
HOB M30BITOYHOTO JaBJICHHS CIEAYIOIIUM 00pa3oM:

1. KoppekTopom Hyis pu atMOC(hEpHOM JaBJICHHHA YCTAHOBHTH 3HAUYEHHME BBIXOJHOIO CHUT-
Haza, paBHOE lo;
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2. IIpoBecTr MOBEpKY Ha MPSIMOM M OOpaTHOM XOJe€, 3a1aBast U30BITOYHOE JABJICHUE, YHC-
JIEHHO paBHOE a0COJIIOTHOMY JIaBIICHUIO, C COOTIOICHHEM YCIIOBUM, H3I0)KEHHEBIX B II. 6.5.8,
3. ITocne onpenenenys OCHOBHOM MOTPEIIHOCTH IPH aTMOCHEPHOM IaBJIEHUH KOPPEKTOPOM
HYJISl yCTAaHOBHTH 3HAY€HHUE BBIXOJHOTO CHIHajA Ipy:
K
EPH = .. (Imax <k IQ} + Il} (5)

35C.MEX
rae K=0,1 MIla.
6.5.12. OcHOBHAs MOTPEMIHOCTE Yz B % HOPMHPYIOIIETr0 3HAYECHHsI BBIYKCIIAIOT 110 (GOpMY-

J1aMm:
Y. = —F— X 100 (6)
A Imax—Io
Yo = % % 100 (7)
= P"'pp
Y;; max —Po x 100 (8)

rae [ - 9KCnepuMEeHTaIbHO MOJTyYeHHOE 3HaUeHHEe BBIXOJHOTO CHTHAJIA Ha BBIXOJIE Ipeobpa-

30BarTens IpH U3MEPEHUH TOKa, MA;

U - 3KCIIEpUMEHTAIBHO IIOJIy4EHHOE 3HAaYeHHE BBIXOJHOIO CHTHAJA Ha BBIXOJE Mpeos-
pasoBaresns IIpY U3MEPEHUHN HaNpsbkeHuu, MB uiu B;

P - skcnepuMEHTANBPHO MOTy4YEeHHOE 3HAUCHHE BBIXOJHOIO JABJIECHHMsS Ha MOKAa3bIBaIO-
IIMX YCTPOHCTBE IpeoOpa3zoBaTelis H/HiId B IU(YPOBOM KOJIE;

Ip, Up - COOTBETCTBEHHO, pacueTHBIE 3HAYEHUS CHIIBI TOCTOSIHHOTO TOKa (MA) M Hamps-
xenuu (MB wm B);

Pp - naBneHue, yMCIeHHO paBHOE HOMHHAILHOMY 3HAYEHHUIO BXOJHOTO jJaBieHus, klla;
Mlla;
IIpeoGpa3oBarens NpU3HAIOT FOJHBIM IIPH IEPBHYHON MOBEPKE, €CIIK BO BCEX IPOBEPSEMBIX

TOYKax MOIYJIb OCHOBHOM IMOrp€UIHOCTH

Vsl € Iy, Xyl
IIpeoOpa3oBaTens NpH3HAIOT HETOAHBIM IIPH MEPBHYHOU IIOBEPKE, €CJIM XOTsA Obl B OJHOH

TOYKE MOJIYJIb OCHOBHOMW IOTPEUIHOCTH

¥l = Iy x vl

[IpeobpasoBaTeb MPU3HAIOT TOJHBIM IIPH NEPHOANYECKOI IOBEPKE, €CIM BO BCEX MPOBEpS-

€MBIX TOYKaX IIPH HEPBOM HJIK BTOPOM IIUKIIE OIIPEACTICHUS OCHOBHOH I[IOIrpC€IIHOCTH

YA| = h'p: X YI
Hpeo6pa3013aTenb MIPU3HAIOT HETOJHBIM IIPH IIEPUOJIUYECKON MOBEPKE, €CIH XOTsS OBl B O-

HOH TOYKE IIPU IIEPBOM IUKIIE OIPEIEICHUS] OCHOBHOU ITOIPELIHOCTH

Y,;‘ > |(8,.)ra max X ]
WJIH IIOBTOPHOM IIMKJIE

Yal > lye X vl

6.5.13 JlomyckaeTcs BMECTO OIpEJETIeHHs] JeHCTBUTENBHBIX 3HAYEHHH MOrPEIIHOCTH yCTa-
HaBJIMBaTh COOTBETCTBUE €€ NPENEIbHO JIOIyCKAaeMbIM 3HAYCHHUSIM.

6.6 OnpeneneHue BapHaIliK BEIXOHOTO CHTHAJIA.

6.6.1 Bapnanuio BEIXOAHOTO CHUTHAJIA ONPEAEISIOT IPH KaXIOM IPOBEPIEMOM 3HAYEHHUH H3-
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MEPSAEMOr0 IapaMmeTpa, KpOMe 3Ha4e€HUH, COOTBETCTBYIOUIMX HU)KHEMY U BEPXHEMY IpeesaM H3-
MEpEeHUH, HO OKa3aHUsIM, IIOJIyY€HHBIM P OIpe/IeJIeHUH OCHOBHOM morpemHocTtH (1. 6.3.1).

6.6.2 Bapuanuio BEIXOJHOTO CHTHalA Yr B % HOPMHUPYIOIIET0 3HAYESHHUS BBIYHCIISIOT 110 (op-

MyJIaMm:
_ -
¥, = Sy X 100 9)
__lu'-vl
Y%= m * 100 (10)

rae I’ u [ - a3kcrnepiMeHTaIbHO NONyYeHHbIe 3HAUEHHS BRIXOJHOTO CUIHANIA HA OHON U TOM
K€ TOYKE IIPH U3MEPEHHH Ha BBIXOJIE TOKA COOTBETCTBEHHO IIPU IPSIMOM U 00OPAaTHOM XO0Jie, MA;
U’ u U - 3KCIIepUMEHTaIbHO MOTyYeHHbIe 3HAYSHNs BBIXOMHOIO CHIHAIA HA OJHOM U
TOM K€ TOYKE IIPYM U3MEPEHMH Ha BBIXOJE NaJICHUS HANpPSDKEHHS Ha 00pa3lloBOM COMPOTHUBICHHUU
COOTBETCTBEHHO MU MPSIMOM U 0OpaTHOM xoj1e, MB uu B.
3HA4YEHHUs Yr HE JOJDKHBI IIPEBBIIIATH MIPEJeia €€ JOMYyCKaeMOro 3HauYeHHUs.

6.6.3 JlomyckaeTcsi BMECTO OIpENENICHHs JCHCTBUTEIbHOTO 3HAUCHHs BapHALHH OCYIIECTB-

JIATb KOHTPOJIb COOTBETCTBHS €€ IIPEACIIBHO NO0IIYCKACMBIM 3HAYCHHAM.

7  O®OPMJIEHME PE3YJIbTATOB IIOBEPKU

7.1 PesynbraTel NOBEPKH 3aHOCATCA B IIPOTOKOJ, pEeKOMeHAyeMmas (opMa KOTOpPOro
NpUBEJCHA B IPUJIOXKEHUH B (B 3aBHCHMOCTH OT pe3yJIbTaTOB IOBEPKH MPOTOKOJ MPHKIIAJBIBAIOT
100 K CBUZIETENILCTBY O MOBEPKE, TMOO0 K U3BEIICHUIO O HEIPUTOAHOCTH).

7.2 IlonoxutenpHble pe3yJbTaTbl IIOBEPKHU YIOCTOBEPSIFOTCS 3alMChIO B  I1aCIIOPTE,
3aBepsAEMOH IOAINHUCHIO IIOBEPUTENE MM CBHUIECTEIBCTBOM O TIIOBEPKE B COOTBETCTBHU C
tpeboBanusamu [Ipukasa Munnpomropra Poccuu Ne 1815 ot 02.07.2015 r., 3HaK MOBEPKH HAHOCST
Ha OJIaHK CBHJIETEJIBCTBA O [TOBEPKE MIIMA B MACIIOPT.

7.3 B cay4ae OTpHLATENBHBIX pe3y/IbTaTOB IIOBEPKH, IPHUMEHEHHE mpeoOpasoBaTesien

3anpeIacTCs, BEIITAChIBACTCS U3BCIICHUE O HEIPUI'OAHOCTU K IPUMEHEHHUIO C YKa3aHUEM IIPHYMH.
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[Ipunaoxkenne A
(cipaBouHOE)

CxeMbl MOKII0YEHHUs Mpeodpa3oBaTe.ieil NpH NoBepKe

Cxema 1 1715 BKIIIOYEHHUs TpeoOpa3zoBaresist ¢ LH(GPOBBIM BBIXOAHBIM CUTHAJIOM U CUATBIBAHUH
HH(OPMAIMH TPH TOMOIIM NOPTATUBHOIO KOMIIBIOTEPA.

+/

-/

—=

F— — —O
Q
+

“Z

-

H

P — BxoaHas uaMepsiemas BenuunHa; J| — moBepsieMblil mpeoOpa3oBaTels;
G — HCTOYHHMK THUTaHUS IOCTOSHHOIO TOKa; R — HarpysouHnoe
CONPOTUBJICHHE;, 3HAUCHHE CONPOTUBIEHUS — B COOTBETCTBUH C
YCIIOBUSIMH TIOBEpKH; H — MOpPTaTHBHBIM KOMIBIOTEpP WM JApYroe
nudpoBoe  YCTPOHCTBO,  IMOJJEPIKUBAIOLIEE  KOMMYHHKAI[HOHHBIH
MPOTOKOJ;

Cxema_2 BrimodeHuss mnpeoOpas3oBarens ¢ IU(QPOBBIM BBIXOJHBIM CHTHAJIOM Ha Oase
npotokoia HART wu cuuThiBaHMM HHQOpPMALMH C IIOMOILIBKO  YCTPOHCTBA (Moaema
HART/RS232/USB) cBsi3u ¢ epcOHATBHBIM KOMIIBIOTEPOM.

+] o R -
P ¥
= J] B G
_2 ?
T :
HAR T -Modem
41M-808 L

Mozgem — yCTpOMCTBO CBsi3H H mnpeoOpasoBanusi curHanoB HART/
RS232/USB; I1K — nmepcoHalIbHBII KOMIIBIOTEP;
OcranpHble 0003HaYeHMsI YKa3aHbl B cxeMe 1.
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Cxema 3 BKMIOUEHHS MPeoGpa3oBaTess ¢ aHATOTOBBIM BBIXOJHBIM CHIHAIOM [OCTOSHHOIO
ToKa (4-20 MA) 1 nudpoBOMy curHaiy Ha 6ase nporokosa HART.

npumep 1
A
+ 7 o /Q -
T
P /7 ; G
2 L —ip -
T
T i
H
A — CpeJICTBO U3MEPEHHsI CUIIBI TOCTOSTHHOTO TOKA.
OcranpHble 0003HaYEHHUs yKa3aHbI B cxeme .
npumep 2
V
+] o K- R -
T : :
D | - -
T
L |
HAR [-mader
AM-608 il

V — mynsTHMETD;

Rsr — aTaoHHOE conpoTusieHue;

R| — Harpy3o4Hoe conpoTuBieHue.

OcTanbHble 0603Ha4YeHUs yKa3aHbl B cxeme 1 u 2.
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IIpuioxenue b
(cnpaBouHOE)

3aBHCHMOCTD BBIX0/JHOI'0 CHI'HAJIA NOCTOSAHHOIO0 TOKA OT BXOJHOH H3MepHeM0i:l BCJIHYHHBI

1) n1s mpeoOpasoBaTesell ¢ JIMHEiHO Bo3pacTawineil 3aBHCHMOCTBIO BBIXOIHOIO
CHIHAJIA MOCTOSIHHOr0 TOKA OT BXOJHOII H3MepPsieMOil BeJIMYHHBI 110 HopMyIIe

=L,

L=I,+ (P-P,), (b.1)

B_PH

rae Ip — pacyeTHOe 3HaYE€HUE BBIXOAHOTO CHIHAJIA OCTOSIHHOTO ToKa (MA);

Iy, Ip — COOTBETCTBEHHO HIDKHEE W BEpXHEE IpejelibHble 3HAUYEHMS BBIXOIHOTO CHrHAA
npeoOpazoBarens (/=4 MA, I5=20 MA);

P — IelCTBUTENBHOE 3HAYEHHE BXOJHOM M3MeEpSeMOW BEJIMYMHBI (11 1 npeobpasoBaTerieii
JaBICHHS-PA3PEIKEHUST 3HAYCHHE B 00JAaCTH pa3peKeHHUsl MOJACTABIseTCs B (GOPMyIy CO 3HAKOM
Mmunyc), (klla, MIla);

Pp— BIIN (unu nuanason u3MepeHuit) nosepsiemoro npeodpaszosarens (kl1a, MITa);

Py — HwKHUE mpenen uM3MepeHMil 11 BceX mpeoOpasoBatesiell, Kpome mpeoGpaszoBaTeneit
JaBJICHUA-PA3PEIEHUS], Ul KOTOPBIX 3TO 3Ha4YeHUE 4uciaenHo paBHO BIIM B oGnactu paspexenus
Ppr)n B GopMyiTy noacrasiseTcs co 3HakoM Munyc (kIla, MITa).

JUss ~ CTaHJapTHBIX  yCIOBHHM  HIDKHMM — IIpelell H3MEpeHHH  BCeX  HOBEpsSeMBIX
npeoOpaszoBaresiell U30BITOYHOTO JaBJIEHHUs, aOCONIOTHOTO JABICHHUS, PAa3PEXKEHHUs, PA3HOCTH
NaBJieHUH U peoOpa3oBaTesiell NaBICHUI-PA3PEIKEHHS PABEH HYJIIO.

2) nast mpeoGpaszoBaTesieii ¢ BLIXOJHBIM CHIHAJOM IOCTOSIHHOTO TOKAa M (yHKIHeii
npeodOpa3oBaHusl BXOAHOH H3MepsieMOii BeJHYHHBI 10 3aKOHY KBAaJPATHOTO KOPHsSI IO

bopmye
P
I,=1,+(1,-1,) |—, (b.2)
PB

rne Ip, In, Ip, P, Pp — 0Go3Ha4eHus Te xe, 4To U B popmyie (b.1).
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IIpunoxenue B
(cnipaBouHOE)

Pexomenayemasi popMa npoToKo./ia oBepKH

IMPOTOKOJI IIOBEPKH Ne

Haumenosanue cpencrba usMepenuii: [IpeoOpasoBaTens naBieHus uaMepuTeabHbiidi KM35
Mopens:

3aBOACKOW HOMEp:
['ox BeIyCKAa:
Bnanenen, HauMeHOBaHHE U anpec 3akazunka, MHH:
Meroauka OBEPKU:
MecTo npoBeieHUsI TIOBEPKU:

OT « » 20 T.

CpencTBa IOBEPKU:

(THIT ¥ OCHOBHBIE METPOJIOTHYECKHE XapAKTEPUCTHKH ITATIOHHOTO 000py10BaHMHS)

(TUI ¥ OCHOBHBIE METPOJIOTHYECKHE XapaKTEPUCTHKH 3TAJIOHHOIO 060pyﬂosamm)

(THI ¥ OCHOBHBIE METPOJIOTHYECKHE XapaKTEPHCTHKH ITATOHHOTO 000py10BaHMs)

YcnoBHs MPOBEAEHUS TOBEPKHU:

Temneparypa oKpykKarolen cpeasl o6
JlaByieHuE OKpY’KarOIIEen Cpeibl klla
OTHOCHTENIbHAS BIQXKHOCTH OKPYXKarOIIel cpe/ipl %
Hanpsoxkenue nuranus B

Pe3yiabTarhbl NIOBEPKH:

Bremnwuit ocmotp:

HpOBCpKa 3JI€KTpI/I‘IeCKOﬁ IIPOYHOCTH U CONPOTUBJICHHUS U30JISIIIUHA:

HOHTBep)KJICHI/Ie COOTBCTCTBHUA IIPOI'PAMMHOIO obecreueHus:

OmnpoGoBanue:

OmpeneneHne OCHOBHOM ITOTPELTHOCTH:

IIpu npsimom xoze:

[To nuppoBomy KoOy:

HomuHanbHOe 3HaYeHHE DKCMEepUMEHTATIbHO
[Tpenens! nomyckae-
BXOJIHOTO 1aBjieHus Pp, NOJTy4eHHOE 3HaUeHHe - 2
Homep DaKTHYECKOE 3HAUEHHE MOI OCHOBHOH NpH-
k[la (;iuGo npyrue enu- BBIXOJIHOTO JIaBJICHUS Ha 9 o o
TOYKH OCHOBHOM NpUBEIEHHON BEJICHHOM morperu-
HULIBl U3MEPEHUs AaBje- MOKa3bIBAIOLLEM o
JMana3oHa . MOTPELIHOCTH Yy, Y0 HOCTH K AMana3oHy
HUS, HA KOTOpPbIE HACTPO- ycrpoiicTe (Mu uud- A
U3MepeHHi, y, %
€H npeoOpa3zoBaTeb) posom koze) P, xIla
1
2
3
4
5
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Ilo HanpspxeHuro:

HomuHanbHOE 3HaYeHHe
BXOJIHOTO JaBieHHUs Pp,

3KC1’ICpMM€HTaﬂbHO no-

dakTuyeckoe

[Tpenensi no-
MyCKaeMou

Jy4eHHOE 3HaY€HHE Bbl- | 3HAYEHHUE OC- |OCHOBHOIA MpH-
Homep PacuerHoe 3HaueHue N .
kIla (1ubo npyras enquHu- XOJIHOTO CUIHaJla Ha Bbl- | HOBHOII NpHBe- | BEIECHHOM I10-
TOUYKH HanpsikeHus Up, MB .
nanazosa | U@ H3MEPEHUA IaBIeHMs, - Xole npeoOpasoBaTens | JEHHOM M0- | IPEIHOCTH K
Ha KOTOPYIO HaCTPOEH NpU U3MEPEHUH HAMpPs- | TPEIIHOCTH Yy, |  AHANA30HY
npeoOpa3oBarelib) xenus U, MB unu B % U3MEPEHMUH, v,
%
1
2
3
4
5
ITo Toky:
[Ipenens no-
HoMmuHanbHOe 3HaueHue OKcnepuMeHTalbHO No- | DakTUYeckoe | MycKaemoii
BXOJIHOTO AaBieHus Pp, JIy4YeHHOE 3Ha4Y€HHE Bbl- | 3HAYEHHE OC- |OCHOBHOIA MpH-
Howmep PacuerHoe 3HaueHue . .
kl[la (1ubo npyras enquHu- XOJIHOTO CUIHaJla Ha Bbl- | HOBHOM NpHBe- | BEJAECHHOM I10-
TOYKH CHJIBI TIOCTOSIHHOTO s
11a U3MEPEHUS JaBICHUS, Xone npeobpasopaTens | [JEHHOM MO- | IPELIHOCTH K
JIuana3oHa Toka Ip, MA
Ha KOTOPYIO HACTPOEeH TNPU U3MEPEHUHU TOKA I, | TPEIIHOCTH V,, |  AMANa3oHy
npeobpa3oBareib) MA % M3MEPEHUH, Y,
%
1
2
3
4
5
IIpu o6paTHOM X07€:
I[To uuppoBomy kosy:
HomuHanbHOe 3HaueHue DKCMepUMEeHTaNbHO

Howmep
TOUYKHU
Juana3oHa

BXOJIHOTO AaBieHus Pp,
k[la (nubo apyrue enu-
HULIBI U3MEpPEeHUs 1aBie-
HMSI, Ha KOTOpbIE HAaCTPO-
€H npeoOpa3oBaTeib)

TMOJIYYEHHOC 3HAYCHHUE

dakTrueckoe 3HaUEHHE

[Ipenens! nomyckae-
MO# OCHOBHOI Npu-

BBIXO/IHOTO JaBJIEHUS Ha
MOKa3bIBAIOLIEM
ycTpoiicTe (M1 uug-
poBom koze) P, kIla

OCHOBHOM NpPHUBEIEHHOM
[OTPELLHOCTH Yy, Yo

BEJIEHHOI morpetu-
HOCTH K JIHana3oHy
U3MepeHui, y, %

— N WKW
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ITo HanmpshxeHHIO:

[Npenenst no-
HoMuHanbHOe 3HaueHue DKCcnepUMeHTaNIbHO 10- | PakTUyeckoe MyCKaeMoi
BXOJIHOTO JaByieHHs Pp, JIlyY€HHOE 3HAUCHHE Bbl- | 3HAYE€HHE OC- | OCHOBHOM MpH-
Homep PacueTHoe 3HaueHue . .
k[la (iubo npyrast equHu- XOJIHOTO CHI'HA/Ia Ha BbI- | HOBHOII MpUBe- | BEAEHHOH I10-
TOYKHU HanpsikeHust Up, MB N
—— 1a U3MEpEeHUs NaBJICHUS, win B Xoze npeoOpa3oBareis JNEHHOI Mo- IPELIHOCTH K
Ha KOTOPYIO HAaCTPOEH NpU U3MEPEHHUHU HANpPs- | TPEIIHOCTH Yy, J1anazoHy
npeoOpa3oBaTeib) xenuns U, MB nnu B % M3MEPEHH, v,
%
5
4
3
2
1
ITo Toky:
[penens no-
HomuHanbHoe 3HaueHne DKCNepUMeHTaNBLHO 10- | PakTHyeckoe IyCKaeMoi
BXOJHOIO JaByieHus Pp, JIyY€HHO® 3HAUEHHUE Bbl- | 3HAYEHHE OC- |OCHOBHOM MpH-
Homep PacueTHoe 3HaueHne N N
k[Ta (iubo npyrasi equHu- XOIHOIO CHI'HaJla Ha Bbl- | HOBHOM MpHBe- | BEIEHHOM Mo-
TOUYKH CHJIbI IOCTOSTHHOTO .
1a U3MEPEeHUs aBJIeHus, xoe npeobpazoBares JI€HHOI 1o- IPELIHOCTH K
Jauana3oHa ToKa Ip, MA
Ha KOTOPYIO HaCTPOeH NpU U3MEPEHUH TOKA I, | FPELIHOCTH Yy, J1anazoHy
npeoOpa3oBareb) MA % U3MEpEeHH, v,
%
5
4
3
2
1

Onpene.ﬂemle BapHaluH BbBIXOJHOI0 CHIHAJIa:

ITo mudpoBomy xony:

Homep Touku
JMana3zoHa

[Mpsamoii xox, kI1a (;iu6o apyras

€IMHULIA U3MEPEHHUS IaBJICHHS,

Ha KOTOPYIO HACTPOEH Mnpeolpa-
30BaTeb)

OGpatHblii xox, kIa (1ubo apy-

rHe eAMHULBI U3MEPEHHUs JaBlie-

HHsl, HA KOTOPBIE HACTPOEH Ipe-
o0pa3oBaTelib)

Bapuauus BbIXOJHOTO CUTHANA,
%

o HanpspxkeHuro:

Howmep Toukn
JIuanasoHa

[Tpsimoit xon, MB nnu B

OOpartHslii xoa, MB unu B

Bapuanus BbIXOZHOro CHrHana,
%
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ITo Toky:

Howmep Touku

[Ipamoii xon, MA
JMana3oHa

OOpaTHblii X001, MA

Bapuauus BbIXOIHOro CHrHaa,
%

3akiroyeHue

[ToBepurens

(@HO,

Q0NHCHOCHB,

«

opeaHuzayus)

» 20 1.
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