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00 yTBEpXKICHUH THIIA CPEICTB H3MEPEHUI

OIIVMICAHVE TUIIA CPEJICTBA M3MEPEHUU
KoHTpoJuIephl K3MEpHUTENBHBIE perucTpupyromue Mepanar-M

Hasnauenne cpecTBa H3MepeHHi

KOHTpOJLIEpH! H3MEPHTENBHBIE perucTprpyomme Mepanar-M (zaniee - KOHTPOJLIEPHI) [peHa3HAYe-
HBI [T H3MEPEHHUs (COBMECTHO C MEPBHYHBIMA H3MEPHTEIBHEIME IIpe00pa3s0OBaTENsiIMi) U PErUCTpa-
[IMY CUTHAIOB CHJIBI M HANPSKEHHS MOCTOSHHOTO M IEPEMEHHOI0 TOKA, CONPOTHUBIICHHS, TEMIIEpaTy-
PBI, IMITyJIBCHBIX TIOCIEI0BATEIBHOCTEH OT IIEPBHYHBIX H3MEPHTENBHBIX IPEoOpa3oBaTeIet, a TakKe
GOpMHUPOBaHHs AHATOTOBBIX CHTHATOB CHJIBI M HAIIPSUKEHHS [OCTOSIHHOTO TOKA JJIA PEryIMpOBaHHUS
apamMeTpOB TEXHOJIOTHYECKOI0 IpoIiecca.

OnmucaHue cpeacTBa H3MepeHHIH

[IpuHIUI 1eHCTBAS KOHTPOJLIEPOB, MPEICTABIAIONINX COO0H MUKPOIIPOLECCOPHOE YCTPOHCTBO, OC-
HOBaH Ha aHAJIOro-IM(poBOM NpeoOpa3OoBaHMU CHIHAIOB, MOCTYMAOIINX OT NEPBHYHBIX HM3MEPH-
TeNbHBIX PeobpasoBaTeNel, CpaBHEHHH IU(PPOBOrO KoJa ¢ 3aJaHHBIM 3HaueHHeM (YCTaBKOM), Gop-
MHPOBAHHEM BEIXOJHOTO yIIPABJISIOIET0 aHAIOTOBOTO CHTHAJIA U TIepe/iaueii ero Ha HCIIOMHUTE bHBIH
MEXaHU3M.

KOHCTPYKTHBHO KOHTPOJLIEPHI BBIIOJHEHBI B BHJIE OJHOIO HJIM HECKOJBKHX OJIOKOB COSTHMHEHHBIX
MexIy coboit mudpoBoii cBsa3bi0 (00mmeit muHoi). Ha mureBol maned 0J10Ka pacmooKeHbl KHOIKH
YIIpaBJIeHHs, CBETOIMUOIHAS HHANKAIUS U JUCIUIEH, Iie 0TOOPaKaroTCs 3HAYCHHE H3MEPEHHBIX T1apa-
MeTpoB. Ha 3aiHelt mOBepXHOCTH Kopiyca OJI0Ka yCTaHOBJIEHbBI KJIEMMBI NOJKIIOYCHHUS MEPBUTHBIX
npeoGpa3oBaTeNeli, HANPSKEHHs MUTAHHS, YIPABIMIONMX BBIXOJOB, KIeMMbl HHTepdeiica. bioku
KOHTpOJUIEpAa MOTYT UMETh 0T 1 10 36 M3MEPHUTEIbHBIX KaHAJIOB.

Kopiryca 6710K0B KOHTPOJUIEPA BHIIOMHAIOTCS B IISTH Pa3IMYHEIX [0 raGapuTHBIM pasMepaM Moxuu-
KalUaX Ul pa3MeNIeHns] Pa3IuIHOrO KOJIMYECTBA H3MEPHTEIBHBIX KAHAJIOB B COOTBETCTBUM C Tpe-
Oyemoil KOH(Urypalie KOHTpoJUIEpa.

= MEPAAAT-M =

puc. 1 Brennuit Bug koHTpostepoB Mepanar-M

IIporpammHoe obecriedeHne

[Ipu6op (GYHKIMOHHpPYET MOJ YIpPaBIEHHEM BCTPOCHHOTO CHEMATBHOTO MPOrPaMMHOIO obecmede-
uus. [IporpaMMHOe oGectiedenre ocymecTsAeT GyHKIHuI coopa, 00pabOoTKU, XpPaHCHHS U IPEICTaB-
JIeHHs M3MEPHUTEIHHON HHOOPMALIH, a TaKKe HACHTHOUKALMIO TapaMeTPOB, XapaKTePU3YIOIMX TAIL
CpeJICTBA H3MEPEHHIA, BHECCHHBIX B IIPOIPaMMHO€E 00eCTIeYeHHUE.

Unentuukanuonusie nanusie [10 mpuBeneHs! B Tabmume 1.
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Tabnuna 1
neHTHOUKAIMOHHBIE TaHHBIE (TPH3HAKHA) 3HaueHue ]
UnenTudukanuonnoe Haumenosanue 110 Meradat m
Homep Bepcuu (uneHTuduKanuorHsi Homep) 10 1.0
[udposoit unenTHduKarop 10 HEJIOCTYIIEH

CreleHp 3aIUThl IIporpaMMHOIO obecmedyeHus OT IpeaAHAaMEPEHHBIX UJIH HeIpeIHAMEPEHHBIX H3MC-

HEHHIA, COOTBETCTBYET YPOBHIO «cpenuuii» mo P 50.2.077-2014.

BiisiHEe IPOrPaAMMHOTO 00eCIedeH s YITEHO IPH HOPMUPOBAHHH METPOJIOTHYECKIX XapaKTCPUCTHK.

MeTPOJIOFl/l‘-IeCKI/Ie U TeXHHYECKHEe XapaKTEePpHUCTHKH

Tabmuna 2
HanmMmeHOBaHME XapaKTEPUCTUKH 3HayeHre XapaKTePUCTHKH
1 2

I[I/I&IIEBOOH M3MEPEHHUH BXOTHBIX CUTHAJIOB B TEMIIEPaTypPHOM SKBHBA- o SiiiEye 250 10:2500
nenrte, °C
Tunbl nepBUYHBIX IIpeoOpazoBaTesen
JlMara30H H3MEpPEHUH TapaMeTPOB SIEKTPUIECKHX LeTed (Hanpshke-
HUsI, CHIIBI TOKA, COPOTUBIIEHHUST), TAPAMETPOB HMITYJILCHON MOCIE-
JIOBAaTEIIbHOCTH B 3
IIpenensl HoIycKaeMoil OCHOBHOM IPUBEICHHOM IIOTPELIHOCTH B Ha-
CTPOEHHOM JHaIla30He U3MEPEHUH, %o
[Ipeienbl JOMyCKAeMOi JOOTHATEIBHON IPUBEICHHON MOrPENIHO-
CTH, BBI3BAaHHOH OTKJIOHEHHeM TeMueparypsl ot 20+5 °C na 10 °C, %
Jlnana3oH yCTaHOBKH Ry 1151 TepMOIpeoOpasoBaTesiell CONpoTUBIIe-

or 10 o 150
aust, OM
KommeHncanus X0JIOIHBIX CIIacB €CTh
Hanpspxenue nutanus, B
TIepeMEeHHBIM TOKOM 220
yacToTOMH, ['11 50
MMOCTOSTHHBIM TOKOM 24
[ToTpebisieMast MOIIHOCTD, B-A, He Gortee 80
["abGapuTHBIE pa3Mepbl, MM, He OoJiee
UCIIOTHEHHE KOpITyca
PA 96x96x110
PE 230%135%110
PM 230%135x%78
PB 160%93%60
PC 96x144x110
Macca, kr, He OoJee
UCIIOJIHEHHE KOpITyca
PA 1,2
PE 3,0
PM 2,6
PB 1,8
PC 2,0
VcnoBust SKCIUTyaTalluu:
JMAaIa30H TeMIepaTyphl OKPYIKaIOIIero Bo3ayxa, °C or5 no 50

OTHOCHTEJbHAS BIAXHOCTH OKPYKAIOIIETO BO3AyXa IPH TEMIIEPAType
<35°C, %
Irana3oH atMocdepHoro naBieHus, klla

10 80 (6e3 KOH/ICHCALIIHN)

ot 84 1o 106,7
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1 2
BubpoycToiunBOCTh M BUOPOIIPOYHOCTE
- B Aara3oHe 4actoT oT 2 1o 13,2 I'n ¢ aMIumaTy 1o CMEIeHUs, MM +1
- B quanazone 9actoT oT 13,2 no 100 I'n mpu aMIummTyie yCKOpEHHs, m/c? 6,8
VY napHas yCTOWYMBOCTD U IIPOYHOCTH
- INKOBOE YCKOPEHHUE, m/c? 49
- JUTHTEeJILHOCTH YAAPHOTO BO3NEHCTBHS, MC or 10 o 15
- YacTOTa, yaphl B MUHYTY ot 40 o 80
CpemHuii CpoK CITy>KOBI, JIET, He MEHEE 10

[Tpumeuanue: 1) Ry — HOMHHAIBHOE COIPOTHBIIEHHE TEPMOIIPEOOPA30BATENS COPOTUBIICHUS TIPHU

temneparype 0 °C

Tabmura 3.

I[I/IaHaSOHBI I/IBMCpeHI/If;I TICPBAYHBIX Hp606p330BaTeH€fI " IIpeaeciIbl I[OHYCKaeMOfI IIOTPEIIHOCTH

DJIeMEHT Ha BXOJE

[Ipenensr  momyckae-
MOW OCHOBHOM IIpHBE-
JIEHHON IOTPEIIHOCTH

[Ipenesnsl nomyckae-
MO TOTIOJTHHATEIHLHOM
MIPUBEJCHHON I10-

JlnamnazoHbl
THIBI NEpBUYHBIX 6 IpeoOpa3oBaHUs CHUT- | [PEIIHOCTH, BHI3BaH-
npeobpazoBareneit TpeODpasOBaHIA Hana, % HO# OTKJIOHEHHEM
TEMIEPaTyphl OT
205 °C ma 10 °C, %
1 2 3 4
TepmonpeoOpazoBaTesId CONPOTHBIICHUS
Pt (0=0,00385 °C™") | or Mumyc 200 gm0 850 °C
I (¢=0,00391°C™") | or Mmmyc 200 g0 500 °C
M (¢=0,00428 °C™") | or mumyc 180 g0 200 °C + 0,1 & 051
Cu (W100=1,4260) ot muHyc 50 1o 200 °C
Ni (¢=0,00617 °C") | or munyc 60 1o 180 °C
TepmoanekTprdeckue npeodpazoBaTesid
Tun TXA  (K) ot muHyc 250 mo 1372 °C
Tun THH  (N) ot munyc 250 mo 1300 °C
Tun TXKK  (J) ot muHyc 210 mo 1200 °C
Tun TXK (L) ot muayc 200 1o 800 °C
Tun TMKu (T) ot muHyc 250 mo 400 °C
Tun TTIP (B) ot 400 o 1820 °C
Tun TIIIT 10 (S) or Muayc 50 nmo 1768 °C e £l
Tun TIIIT 13 (R) or muHyc 50 1o 1768 °C
Tem TMK (M) ot muayc 200 1o 100 °C
T TXKH (E) ot muHyc 250 10 1000 °C
Tun TBP A1  (A-1) or0 mo 2500 °C
Tun TBP A2 (A-2) or0 mo 1800 °C
Tunn TBP A3 (A-3) or0 go 1800 °C
BX01HO#M CHTHAJ CHJIBI HOCTOSIHHOTO TOKA
ot 0 1o 5 MA
ot 0 1o 20 MA =il 0,05
or 010 10 A +0,5 = 0,25
BxoHO# cHrHas HaNpsHKEHUsS IOCTOSHHOIO TOKA
ot munyc 100 mo 100 MB +0,1 +0,1
i i +0,5 +0,25

ot munyc 10 1o 10 B
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1 | 2 | 3 4
BX0HOM CHTHAT COMPOTUBIIEHUS IIOCTOSHHOMY TOK
ot 10 mo 300 Om +0,1 + 0,05
Boire 300 OM go 10 kxOm +0,1 + 0,1
Beimre 10 7o 100 kOm +0,25 +0,125
BxoHo# cHrHaI HIMIYJIBCHON MTOCIIEN0BATEIbHOCTH
ot 10 mo 1000000 mmi. + 3 uMmI. + 1 M.
ot 0,1 m0 10000 I'rg +0,10 + 0,01
BXOHO} CHTHAJ HAIPSDKEHHs IEPEMEHHOTO TOKa B auanasose oT 10 10 400 I'n (3¢ ¢. 3Hauenue)
or0no 5B +0,5 + 0,25
ot 0 10 200 B (c myHTOM)
ot 0 mo 400 B +2,0 +1,0

ot 0 5o 700 B (¢ TparcdopmaTopom)

BXOZHOMN CUTHAJ CHIBI HepeMEHHOr0 ToKa B auanasone ot 10 1o 400 I'n (3¢ ¢. 3Havenue)

or 0 mo 10 A
* +
ot 10 mo 1000 A (c npeobpasoaresieM XoJuia) 2,0 1,0

BexoaHo# curHai Cuiibl IOCTOSHHOIO TOKA

or 0 mo 5 MA
+ +
oT 4 1o 20 MA 0.1 0,1
BrIxoHO#M cHrHaJI HanpsDKEHUS! HOCTOSIHHOIO TOKA
or0mn0o10B | +0,1 ] +0,1

[Ipumevanus:

1 TIpenensl qOMMycKaeMON OCHOBHOM IMOTPEITHOCTH, BEIPAXKEHHbIE B Yo, SIBJISIOTCS IIPUBE/ICHHBI-
MM K JTHana3oHy U3MEpEHHH;

2 Tlpenensl DOMyCKaeMbIX MOTPEITHOCTEN KaHAIOB C BEIXOJAHBIMH CHTHAJIAMU OT TEPMOIIap yKa-
3aHBI C Y4ETOM IOTPENIHOCTH KOMIICHCAIMH TEMIIEPATyPhl CBOOOIHBIX KOHIIOB TEPMOIIAPBI; IIPH 3TOM
TIpeIeNbl OCHOBHOH aGCOIOTHON MOTPEIIHOCTH KOMIICHCAIIMH TEMIIEPATYPhl CBOOOAHBIX KOHIOB Tep-
MOMAapkI JOJDKHBI COCTaBIATh A=+ (1,5 + 1 en. mut. paspsna) °C.

3HAK yTBep:KIeHHS THIIA ‘
3HaK YTBEpXKIEHHS TUIA HAHOCHTCS Ha THTYIBHBIH JIMCT SKCIUIyaTallHOHHOM JOKYMEHTAIWH THIIO-

rpadyecKuM CriocoOOM U Ha IPHOOpP B BHIE HAKIECHKH.

KoMIIeKTHOCTH CpeacTBa H3MePeHHH

KOoHTposiep M3MEpHTENbHBIN perucTpupytomuii Mepanar-M (koHbu- 1 mr.
I'ypalfesi OTpeIeIsIeTCs 3aKa30M)

[TporpammHoe obecnieuenue st PC 1 CD-ngwck (1o 3akazy)
PyKoBOICTBO 110 SKCIUTyaTalluy Ha KOHTpoiuiep «Mepazar-MXX» 1 oK3.
[Tacopt 1 3K3.
Meroauka nosepka MII 2064 - 0033 - 2009 1 9K3. (1o 3aKazy)

XX- cepust KOHTpoJUIEpa

IloBepka

ocymectsisgercs mo gokymerty MIT 2064 - 0033 - 2009 «KoHTpoiuiepbl H3MEpUTEIbHbIE PETHCTPH-
pyromue Mepanar-M. Metonuka noepkm» yrepxaerHomy I CHU @T'VIT «BHUMM nm. 11
MenneneeBa» B okTsi0pe 2009 r.

OCHOBHOE TIOBEPOYHOE 000PYNOBaHHE:

Kanmu6patop yHuBepcanbHbii H4-7 (B KOMIUIEKTE C YCHJIMTENEM HaNmpsHKeHHs M IpeoOpasoBaTereM
HanpsHKeHUue-ToK 519-44) B pexxumax:

- BOCIIpOM3BEIeHHE HATIPKEHUs IOCTOSHHOTO ToKa (mpexens 0,2 B, 20 B, morpemmocts + 0,001 %);
- BOCIIPOHM3BEIEHHE CUIIBI IOCTOSHHOTO ToKa (mpexen 20 MA, morpemsocts + 0,005 %);

- BOCIIPOM3BE/ICHIE HANPSKEHHs MEPEMEHHOrO TOKa B AHanasoHe JacToT ot 10 po 400 I'n, (mpenen
20 B, morpemnocts + 0,001 %; mpexen 200 B, morpemsocts + 0,005 %; mpenen 1000 B, morpem-
HocTh £ 0,006 %);
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- BOCIIPOM3BEIEHHE CHIIBI IIEPEMEHHOTO TOKa B quana3one JacToT oT 10 mo 400 I'm (mpexen 20 A, mo-
rpemHocTs £ 0,05 %);

[eHepaTop UMITYJILCOB TOYHOM aMmIutuTyabl ['5-75 (mepuon nmopropenus uMmyiabcos T ot 0,1 10" 1o
9.99 ¢, morpemHoCcTh +1* 107 T);

gactoroMep Y3-77 B pexumMe cueTa UMITYJIbCOB, IIOIPEIIHOCTD £1 UMITYJILC,

Marasun conporusienus P4831 (nuamazon ot 0 100 kOwm, morpemmHocTs £ 0,02 %);

MyneTaMeTp B7-64/1 B pexumax:

- H3MepEHHE HAMPsHKEHUS TOCTOSHHOTO ToKa (mpenen 12,5 B, norpemsocts £ 0,004 %),

- H3MEpEHHE CHIIBI TOCTOSHHOTO ToKa (mpexen 2000 MA, norpemsocTs + 0,2 %);

Perymapyemsiii uctounuk Toka PUT-3000 (muamazon ot 0 mo 3000 A, 50I'm);

Tpancpopmarop Toka TIIJI-0,66 ( HomuHANEHBL Tok 2000 A, K11. 0,2).

CaeneHnnsi 0 MeTOIHKAX (MeTOAAX) H3MePEeHHIl
MeTo1bI H3MEPEHHUS H3JI0KEHBI B PyKOBOACTBAX I10 3KCILTyaTallud Ha KOHTPOJUIEPH H3MEPUTEIbHBIC
peructpupyromue «Mepaaar-M».

HopmaTuBHbIE H TEXHHYECKHE JOKYMEHTBI, YCTAHAB/INBAKOIIHE TPeOOBaHUSA K KOHTPOJLIEpaAM
H3MepPHTEILHBIM perucTpupyomum Mepagat-M

1. TOCT 8.129-99. «I'CH. I'ocymapcTBeHHAs TOBEPOYHAs cXeMa ISl CPEACTB U3MEPEHUH BpeMe-
HHU ¥ YaCTOTHD».

2. T'OCT 8.022-91. «I'CH. I'ocynapCTBEHHBII IEPBUYHBIA 3TAJIOH U FOCY1apCTBEHHAS IIOBEPOY-
Has cXeMa JUIA CPEJICTB H3MEPEHHI CHIIBI IOCTOSHHOTO 3JIEKTPUYECKOI0 TOKa B JHAla3oHe
11076 =30 A».

3. TOCT 8.027-2001. «I"CH. I'ocymapcTBeHHAas TOBEPOYHAs cXeMa JJIsl CPEIACTB U3MEPEHUH IIEK-
TPHYECKOTO HAMPSKESHUS U DJIEKTPOABIIKYIIEH CHIIBI».

4. MU 1935. «I'CHU. I'ocymnapcTBeHHas MOBEPOYHAs CXeMa Ul CPEACTB U3MEPEHHH DIICKTPHYe-
ckoro HampspkeHus 1o 1000 B B nuanazone gacror 1- 1021+ 10° T

5. TOCT 22261-94. « CpencTBa SMEKTPUYECKIX U MarHUTHBIX BeTHYHH. OOIUE TEXHUIECKUE YC-
JIOBUS».

6. T'OCT 6651-2009 «I"CH. TepmonpeobpazoBaTey CONPOTUBICHUS U3 IIATHHBI, MEIU U HHKE-
1. OO1He TeXHUYeCKue TpeOOBaHUS U METOIbI UCIIBITAHUI.

7. TOCT P 8.585-2001 «I'CH. Tepmomnapsl. HOMUHAIBHBIE CTATHYECKUE XapaKTEPUCTUKH IPE00-
pa3oBaHUM.

8. T'OCT P 8.764-2011 «I'CH. I'ocynapcTBeHHAs TIOBEPOYHAS CXeMa JUIsI CPEJICTB U3MEPEHUI
€IMHHUIIBI SJIEKTPUUECKOTO COIIPOTUBIICHU.

9. Texuuueckue ycmoBus TY4210-015-12058217-2009

PexoMeHIanmu o 006/1aCTAM NpUMeHeHHs B cdepe rocyIapcTBeHHOr0 peryJHpoBaHHs olecme-
YeHHs eIHHCTBA H3IMepeHHI

BBINOJIHEHHE PAabOT MO OI[EHKE COOTBETCTBUS MPOIYKIHH U HHBIX OOBEKTOB 00s3aTeIbHBIM TPEOOBaHMU-
SIM B COOTBETCTBHUH C 3aKOHOaTeIbcTBOM Poccuiickoi denepany 0 TEXHUYECKOM PETYITHPOBAHHUH.

H3roroBurean
000 «MepagaT»
Anpec: 614031, Poccus, r. ITepmsb, yi. Jlokyuaesa, 31A, ten./daxc: +7 342 213 99 49
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HcnpiTaTe IbHBIA HEHTP

'L CU ®I'VIT «BHUUM um. 1. 1. Menneneesay,

Anpec: 190005, r. Cankr-Iletep6ypr, Mockosckumii mp., 19, Tem.: (812) 251-76-01, daxc: (812) 713-
01-14, E-mail: info@vniim.ru, http://www.vniim.ru

Arrecrar akkpemuranuu LI CU OI'VII «BHUVM mum. JI.A. MenneneeBay 1o MPOBEACHHIO
VMCIIBITAHUH CPEJICTB H3MEPEHHil B Helsx yreepxkaeHus Tama Ne 30001-10 ot 20.12.2010 .

3amecTuTeNb

PykoBonutens @enepanbHOro
areHTCTBA 110 TEXHUYECKOMY
PEryJIMpOBAHUIO U METPOJIOTHH

C.C. TomyGeB

M. « ’/ 5 » ©2  2015rT.




