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OIMMCAHUE THUIIA CPEJICTBA U3MEPEHUN
( B penaxnmu, yTBepxaeHHOH nmpukasom Poccrannapra Ne 254 ot 11.03.2016 1)

MaluuHb HenbITaTeabHble YHUBepcanbHbie MT

Haznagenne cpeacrsa n3MepeHHi
MamuHsl HCOBITaTeNbHbe YHEBepcanbHble MT (zamree — MammHEI), OpeaHA3HAYEHBI VLA
M3MEPEHUS CUII IIPH MCIBITAHUIX 00pa3ioB MaTepHAIOB Ha PaCTsHKEHHE, CXKaThe, H3rHD.

Onucanne cpeacTsa H3IMepeHHi

KOHCTpYKTHBHO MAaIWHBI COCTOSAT W3 KOpIIyca, IPHBOJA, CHIIOM3MEPHTEIBHOIO TEH30pE3H-
CTOPHOrO Jar4dka (Jajee - [arTd¥K), 3axXBaTOB JUI KpEIUICHHWS MCIBITHIBaEMOro obpasia,
3MEKTPOo0OOPYIOBaHAA B MUKPOIIPOIIECCOPHOTO IpHOOpa W/ mepcoHambHOro KoMmsiorepa (1K),

Kopnyc mpezncrapiger co0oH JeCTKYI0 HECYIIYIO paMy ¢ ONHOM KM IOBYMsS CTOMKAaMH,
OpeAHAa3HAYCHHYIO /IS KpEIUICHHA BCEX O3JIEMEHTOB MamuHbl. KOpIyc BBIIYCKaeTcs B JIBYX
BapHaHTaxX: IMTOH U3 ATFOMHHHEBOrO CIIaBa H CBApHOM M3 NPOQGHIBHOTO CTATBHOTO IPOKATA.

[IpuBoa mpenHasHa49eH I MEpEMENIEHHs aKTHBHOTO 3aXBaTa W COCTOMT M3 IIAroBOro WM
aCHHXPOHHOI'O JBHIaTellsd, TPAHCMHCCHH, GJIOKA MHTAHUS U YIIPABIEHHS [MATOBBIM HJIH ACHHXPOHHBIM
xsurareneM. Bpamenue msurarens mepenaércs Ha mapukoBuHTOBYIO mapy (IIBII) wim Ha mapy
IUTHGOBAHHBIX IPEIM3HOHHEIX XOMOBBIX BUHTOB, KOTOPHIE IIPpeobpasyioT BpamarelbHOe JBIKCHHE B
NOCTYTIaTe/IbHOE IIEPEMEICHHE aKTHBHOTO BEPXHET0 3aXBara.

OnekTpoobopyZoBaHHEe — I3TO YCTpOMCTBA MNHTAHHS H YIPABICHHSA INArOBBIM  WIIH
AaCHHXPOHHBIM JBHTaTelIeM, BBEIKIOYAaTelb, COCJUHHUTENBHEIE DPa3hEMEI, KOHIEBBEIE BBIKIIOYATEIIH,
KJIEMMBI 3a3€MJICHH, JIAMITBl HHIMKAIWHA, IPEeIOXPaHUTENH | T.]I.

Bremnwu# BHA MallliH HCIBITATEIBHBIX YHABepcaabHbIX MT npusesen Ha pucyHKax 1 — 3.

MT 110-0,005/0,5 MT 110-1 MT 110-2/5
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MT 120-5 MT 120-10/50

.i'-._.i. .- : ;l. = 5

Pucynok 2 — O6mmit BU MallliH HCTIBITATEBHBIX YHEBEpcaTbHbX MT 120

MT130-10/100 . MT130-200/500

Pucynok 3 — O6mmit BuI MalyH HembITaTenbHbx MT 130

L]

ITpurmmn fefcTBAS MaNMH OCHOBAaH Ha NPeoGpPa30OBAaHHM JaTIMKOM HATPY3KH, NPAJIOKEHHOM
K HCOBITBIBAEMOMY 00pasily, B aHAJIOTOBBIM  OJIEKTPUYECKHH CHTHAN, H3MEHSIOMmMICS
IPONOPIHMOHATIBHO 3TOX HArpyske. [IpuiiokenHas Harpyska, co3zaBaeMas MalIHHAaMH, AebopMupyer
HCTIBITYeMbId 00pasell, IpH TOM MPOM3BOMMTCS H3MEpEHHE 3HAUEHHS BEIWYHHBI STOH Harpysk u
COOTBETCTBYIOLICH €if cTeneHy aedopmanuu oOpasia.

Mamuss! conepxar 1Ba H3MEPHTEIBHEIX KAHANTA: KAHAT H3MEPEHUs Harpy3KH, BKIIOYAIONIHI B
ce0sl CHIOM3MEDHTENBHBIH TEH30METPHYECKHH MaTdWK, ¥ KaHAI H3MepeHHs HepeMeIIeHHS
NOABHOKHOH TpaBepChl, BKIOYAIOME B cebf ONTOIIEKTPOHHBIA IPeoOpa3oBaTeNh YIJIOBBIX
NepEeMEIeHNH (JaTIMK MEPEMENICHNUS). DIEeKTPHIECKHE CHTHANBI OT NATYMKOB IONAI0FES
aHaNOroBO-IM(POBOro MpeodpazoBareis, Ie aHATOTOBBIA CHIHAT Ipe0Opa3OBEIBIETES
KOZ, KOTOPBIH MEPENacTCs B MHKPOIPOLECCOPHBIM MpPHOOp, pasMEIieHHBIf B A
Jlajiee, A3MEpHTeIbHAY HHQOpPMANKS BBIBOTUTCA HA JHCIUVIEH mpubopa WiIH
(ITK MOxeT GBITh pacIoIOXKeH Ha KOPITyce OCHOBaHHSA MAIIHHEI HIIH B OTAETHHOM }
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Mamuss! paGoTaroT B peXKHME ITOJIyaBTOMATHYECKOrO YIPaBJIeHHs, a 3alIpaBKa HCIIBITYEeMOM
npoObl B 3aXBaThl OCYLIECTBISAETCS BPYUYHYIO. YIpaBicHHe pabOTOM MalIMH OCYIIECTBISETCS
nporpammoit  «Metpotekc». Ilporpamma oOecnednmBacT BBOA BCEX IApaMETPOB HCTIBITAHUS
CAHHHYHOI'O 06pa3ua HJIH CEpHH oGpa3u03 ¢ KJIaBHATYpPHl B JHATTOTOBOM PCXHME, HCIBITAHHC
06pa3ua IO 3aJaHHOMY aJlIrOpUTMYy; IIOJHYH aBTOMarh3alWio IIpolccca HCIbITaHHWA, BRJIHOYad
OBICTPBIH aBTOMAaTHYECKHUH HJIM 110 KOMaHJIEe OIepaTopa BO3BPAT TPABEPCH B HCXOAHOE MOJIONKEHHE
nocje paspylleHus o0pasiia; MaTeMaTH4ecKylo oOpaboTKy pe3ynbTaToB MCIBITAHHSA, BbLIAYY
uHDOPMAIMH O pe3y/IbTaTax UCIBITAaHUH Ha JUCIUIEH MHKPOIIPOIIECCOPHOTO MPHOOpa UM MOHUTOP
[TK; cBSI3b C BHEITHUMHU YCTPOHCTBAMH.

Ha mapxupoBouyHON TabIH4Ke MAIHHBI YKa3bIBAKOT:

— ycnoBHOe 0003HaYeHUE MAIIHHBI;

— PpOJI MHUTaHHUS;

— 3HaK YTBEP)KIEHUS THIIa;

— 3aBOJICKOM TOPSIKOBBIM HOMED;

— TOJ H MECHIl H3TOTOBJICHHA.

Pucynox 4 — IIpuMep MapkupoBOYHOM TaOMUYKU MAIIHHBI

MamuHel U3roTaBIMBAIOTCA B JABYX KOHCTPYKTHBHBIX MCIIONTHEHHSAX — OJHOCTOEYHBLIE U
JBYXCTOEYHBIE, KaK/Jasi U3 KOTOPHIX HU3rOTAB/IUBACTCS B HECKOIBKAX MOAMGHUKaIHIX (Tabuuma 1).
MO,I[HQJHKEH_IHH MallkiH OT/IHYAaTCA OHama3oOHaMHd HW [OIPEeHIHOCTBIO H3MCPCHHA HAIPy3KH,.
pabO4YUMH XOJaMH IOJBHJKHOH TpaBepChl, a TakkKe rabapuTHBIMEH pasMepamu. OO03HauYeHHE
MoaudUKaIHi UMEeeT BUIL:

Mainuna ucneitatenbHad yaupepcaibhas MT XX-XXX-XX-XX, rae

1 2 3 4

1 — MomuduUKaIms MalIHHbBI B COOTBETCTBUH ¢ Tabwumeii 1;

2 — nauboJsbLIas npezesbHas Harpy3ka usmepenus B kH (cm. Tabu. 3, 4, 5);

3 — TOYHOCTB M3MEpEeHUsI HAarpy3Kku, % OT usMepsemoit Harpysku (01 mwmm 05);

4 — xommteKTHOCTB nocTaBku: 01 — ITK; 10 — MukponponeccopHbiit mpudop.

Tabmuma 1
XapaKkTepUCTHKH MOJIeJIeit Modukanus MaiH
MT 110 MT 120 MT 130
HcnonHenne (KOJIMYECTBO CTOEK) OJHOCTOCYHBIC JABYXCTOCUHBIE JIBYXCTOEYHBIE
Konu4ecTBO 30H HCIIBLITAHHSA 0JTHA OJIHa BE
Jlnana3zoH u3MepsieMbIX Harpy3ok, KH 0,005-5 5-50
Jlnana3zoH u3MepeHui nepeMenieHust 0,005-200 (500, 0,005-400 (8004<9
aKTHBHOTO 3aXBaTa, MM 800)

[oCYAapCTaEH bR pEecTD
CpRAcTe VSN_E: Wi
PecryBawed DEnRapy!
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Cxema wiomGupopku CY 0T HeCaHKIMOHMPOBAHHOIO JOCTYIA HPHUBE/ICHA HA PHCYHKE 5. Ha
BCeX MOTH(HKAIMAX MAIIHH TIOMOUpYeTCs KOPIyC MEKPOIIPOIECCOPHOTO npubopa, OJUH U3 BHHTOB
KpeIUTeHHs JHAA K KOPITYCY MAlIAHBL, BHHT KPEIUICHAA IaTIHKa, a na MammHax Moudukamm MT
110-2/5 NONOHATENHHO IIOMOUpyeTCs Beplia Ha KOPITyCe MAITHHBL.

Kopiryc MEKpOIIPOIIECCOPHOTO
mHréopa

OmEH H3 BUHTOB KpEIUICHHS JiBepia Ha KopIyce
i IHWIA K KOPITyCY MalliHBL MaITHHEI

| | Prcysok 5 — CxeMa IIOMOHPOBKH MAITHHbL

TIporpamMmHoOe obecnedeHne

3anmta [10 u faHHBIX H3MEPEHHH OT IPEIHAMEPEHHBIX ¥ HETIPEIHAMCPCHHBIX BO3ICHCTBHH.

B cootsercTBHE ¢ paszaenom 4.5 P 50.2.077-2014 u Ha OCHOBaHHM PE3YILTaTOB MPOBEPOK 10
«MaIHHE HCIETaTeBHBX YEEBepcaTsHEX MT» yposers 3amuts I10 Manmis OT HENPETHAMEPEHHBIX
¥ TIpeHaMePEeHHBIX H3MEHEHHH COOTBETCTBYET YPOBHIO «BBICOKHI. :

* MGTPOJIOI'H‘:ICCKH 3HAYAMas 9acTh H H3MEPCHHBIC JaHHBIC BCTPOEHHOI'O IporpaMMHOI0
obecriedeHHs MOCTATOYHO 3alMIEHE] C IOMOIIBIO CIHENHANbHBIX CPEACTB 3allUTHI  OT
NpeXHaMePEHHBIX H3MEHECHUH.

VneHTHUKAMORHBIE JAHHBIE IPOTPAMMHOTO 00eCIeYeH s IPHBEICHBI B Tabimne 2.

Kortporiep ALUT Bepcum 1.01 mprmeHsercs Ha MalldHaX ¢ HOPMHPYEMBIM IPEZICIOM
ZOITyCKaeMOM HOrPeMHOCTH H3MEPEHHA HArPY3KH IIPH IIPSIMOM XOZIC +1,0%

Kortpomnep AL Bepcuu 2.01 mpEMeHseTcss Ha MallWHAX ¢ HOPMHPYCMBIM IIPEICIIOM
JIOIYCKAeMOM ITOrPEIIHOCTH U3MEPSHHS Harpy3KH IIPH MPSMOM X0Z€ +0,5%.

FocyaapcTaerHk9i peecT
COEAGTE MAMEDEHUA
Pe

cn-,lf-;nw. Er_‘.napycy
e
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Tabmara 2
HnentuduKanOHHBIE 3HaveHHE
JNaHHbIe (IpH3HAKA)

1 2 3 =
VeHTHQHKAITHOHHOE IIporpamma Konrpomwtep | Kourpomrep ALIII
npanMeHoBarue [10 yIpaBICHHA AITIT
Homep Bepcun 1.0 1.01 2.01
(aneHTHOHUKATTHOHHBIA
somep) I10
I{udposoit maenTudukarop | 2EFE16DA095691E74 | CFFC 7D73601C4D7941CC
I10 CA2038F44F331A4 5AAB72EC1A76934B
Hpyrue He mverorcs He mmerores | He umerotes
HICHTAQUKAIAOHHEIE
JAHHbIE

Bo sBkmamke «Ceemenmsa» (pue.6) OcHoBHoro oxma IIO mHaxomures HHGOpMalHs O
IIPOrpaMMHOM 00GECIIeYeHHH, YCTAaHOBICHHOM Ha IAaHHOH MallluHE.

Pucynok 6 — Uadopmamus o 110

Ha MuKpomponeccopHsIX mpubopax HAeHTH(uKanuoHHEM npu3HakoM IIO cmyxar HOMepa
BEpCHil YIIPaBIAIOMEH IUIATH ¥ ee IPOINMBKY, KOTOPBIH 0TOOpaXaeTcs Ha JUCILIee Nprbopa IpH ero
BKJXOYeHWH (puc.7).

e -
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Mertpotekc
Bep.ynp. n/m: v1.1
Bep.npommBku:
v1.01 (CRC-0xCFFC)
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Pucynok 7 — Uudopmanus o I10 Ha MHKPOTIPOIIECCOPHOM MpHGOpe

Mertponorngeckue u TeXHHIeCKHE XapaKTePHCTHKH

Tabmuma 3

HaumeHnoBauue

Momnduxarms

XapaKTEpPHUCTHK

MT
110-0,005

MT
110-0,05

MT
110-0,1

110-0,2

MT MT
110-0,5

MT
110-1

“MT
110-5

MT
110-3

MT
110-2

Haubonsimas
IpeaensHas
Harpyska, kH

0,005

0,05

0,1

0,2 0,5

Hanmensmas
npeaensHas
Harpyska, kH

0,00005

0,0005

0,001

0,002 | 0,005

0,01

0,02

0,03 | 0,05

HuckperHocTs
OTCUYETa IpH

A3MEPEHUH
Harpysku, kH

0,0000002

0,000002

0,000005

0,00001

0,00002

0,00005

0,0001 | 0,0002 | 0,0002

JuckperHocTh
OTCHeTa IpH

H3MEpEeHUH
YIUTMHEHHS, MM

0,005

Huanason
PeryJIUpOBaHMS
CKOPOCTH
TIepeMeINeHUs
aKTUBHOTO
3axBara,
MM/MHH

ot 0,05 mo 500

Juamnazon
W3MepeHHu#H
nepeMeIneHus
aKTHBHOIO
3axBara, MM

ot 0,005 mo 200

oT
0,005
no 500

ot 0,005 mo 800

["aGapuTHbIE
paszMepsr:
JUIHHA, MM

400

360

420

IIUPHHA, MM

300

300

550

BBICOTa, MM

600

1000

1800

Macca, kT, He

bonee

40

80

120
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HaumenoBanue

Monudukanus

XapaKTEPHUCTHK

MT MT

110-0,005 | 110-0,05

MT
110-0,1

MT
110-0,2

MT
110-0,5

MT
110-1

MT

110-2

MT
110-3

MT
110-5

DIeKTpUYECKOe
[IUTaHUe OT
CeTH
IIEPEMEHHOT0
TOKA:
HanpsokeHue, B
gacToTa, I'll

ot 187 mo 242
ot 49 no 51

notpebisemas
MOIIHOCTE, KBT

0,5

0,7

Tabmuna 4

HaumeHoBaHMe XapaKkTepHUCTHK

Moauduxanus

MT
120-5

MT
120-10

MT
120-20

MT

120-30

Haubonsmras npenensHas Harpyska, kH

10

20

30

Haumensmmas npenensHas Harpyska, KH

0,05

0,1

0,2

0,3

JIMCKPeTHOCTE OTCYETA IPH U3MEPEHHH
Harpy3ku, kH

0,0002

0,0005

0,001

0,0002

JIMCKpeTHOCTh OTCcUYeTa NPU H3MEPEHHH
YIAJTMHEHUS, MM

0,001

Jluana3oH peryiupoBaHus CKOPOCTH
IIepeMEILCHHUsT aKTHBHOTO 3aXBaTta,
MM/MHH

ot 0,05 mo 500

Jluanaszon u3MepeHuil nepeMereHus
aKTHBHOI'O 3aXBaTa, MM

ot 0 mo
400

ot 0 no 800

OJEKTpHYECKOE TUTAaHUE OT CETH Iepe-
MEHHOI'O TOKa:

HanpsixeHue, B

‘yacrtora, I'[

noTpedsemMast MOIIHOCTE, KBT

ot 187 no 242
oT 49 no 51
2

I"abapuTtHBIe pa3Mepsl:
IUIAHA, MM

250

550

LIMPUHA, MM

440

800

BBICOTa, MM

1600

2210

Macca, xr, He Goiee

200

250

fjcynaQEWnc;hi;ﬁ peectp
COEACTE MaMEDRHKK

Pecrryfinuien Benapycs
Han AIJH)'HBHTUB/
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I[Tpomomkerne Tabauis! 6

HaumeHoBaHHEe XapaKTepUCTHK Bcee Moauduxanuu

[Ipenemns! gomycKkaeMoi abCOTIOTHOM IOrPeLIHOCTH
H3MEPEHUH epeMENICHMS IT0OIBHKXHON TPaBEPCHI,
MM, He OoJtee:

Uit Mamue rpynnet 05

B IMANIa30HE U3MEPEHHS, MM: =0,015

ot 0,1 1o 50 +0,05

¢B. 50 1o 300 +0,1

¢B.300

JUIs ManuH rpynns! 01 +0,1

Y CrnoBHUS 3KCILTyaTallUU:

- TeMIIepaTypa OKpYKarollero Bo3ayxa, °C ot wroc 10 xo mwmoc 30
- OTHOCHTEIIbHAS BIAKHOCTH (6e3 KoHaeHcamu), %o He bomnee 80

3HaK yTBep/KAeHHA THIA

HaHOCAT (OTOXHMMHYECKHM CIOCOO0M Ha MAapKHpOBOYHYIO TabIHUKy, 3aKpeIlIeHHYI0 Ha KOpIyce
MalIWH; ¥ Ha TUTYJIBHbIA JIUCT PYKOBOJCTBA [0 SKCILTyaTalliHi TUIIOrPahCKUM CIIOCOGOM.

KoMmniexkTHOCTH cpeacrea mmepeﬂnﬁ

Maiiibs WenErrateiishar yEsepcanbiad MT . . nvnnnnsnnnunaasmismanmsmsimsinaies 1 mT.
I g e el A ot AR AN AN 1 k3.
MO BOBRORE i i G s R S R S 1 3k3.
HO: ama ynpasneaud paboTOM MEMIEREY ... ...mmminsisimimsuiimnkammmis i mmsmaes] I
IloBepka

ocyurecTBisgercs mo gokymMeHty MII 57296-14 «Mamuns!l ucnelTaTenbHble yHHBepcaibHele MT.
Metonuka nosepku», yreepkaennomy OI'YIT BHUMMC B mapte 2014 r.

WnentuduKkannonHble JaHHBIE, a Takke mpoledypa uaeHtudukanuu [10 npuBeneHsl B pas-
nenax 2.2. u 5.11. «ineATHHKaINA OpOrpaMMHOro obecnedeHus» pYKOBOICTBA 110 SKCIIIyaTAlMH.

OCHOBHBIE CpeICTBa IOBEPKH:
— JTHHAMOMETPHI 3TaJIOHHbIE NIEPEHOCHBIE 2-T0 paspsia, OCHOBHAsS morpeuHocts + 0,12% u =
0,24% mo I'OCT 8.640-2014, T'OCT P 55223-2012;
— Habop rups (1+500 r) M1 T'OCT OIML R 111-1-2009;
— Mephl JUIMHBI KOHIIEBHIE IUTocKonapaiensusie 3-H2 'OCT 9038-90
+  — uHmuKarop MEoroodoporssi 2 MUI'-1 I'OCT 9696-82, xnace Tounocts 1, I.J1. 0,002 Mmm
— wradrespeicmac IIP-500-0,05 TOCT 164-90, (0-500) mm; I1.10. 0,05 MmM;
— mradrespericmac 11IP-1600-0,1 TOCT 164-90, (0-1600) mm LT.1T. 0,1 mMm;
— pynerka PSY3II T'OCT 7502 (0-5000) mm IT.JT. 1,0 mm.

3HaK MOBEPKH B BHJIE HAK/IeHKH HAHOCUTCS HA CBUAETEIHCTBO O OBEPKE CPEACTB H3MEPEHHIA.

Cpenennsi 0 MeTOAMKAX (MeTOIAX) H3MepeHHI

«PykoBomcTBO MmO IKCITyaTanud.  MamMHBI  HCHBITATENBHBIE  YHHBEPCAIBHBIC
MT 4271-002-42294599-12 PD», paszmen 5.
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HopmaTuBHBIe H TeXHHYECKHME AOKYMEHTbI, YCTAHAaBJIHBaKMHe Tpe0OBaHHA K MamIMHAM
HCOBITATEIbHBIM yHHBepcaababiM MT

Texnmueckume  ycioBus 1Y  4271-002-42294599-12  «MamuHbel  HMCHBITATETIBHBIC
yHuBepcanbasie MT».

H3roroBuTe/b
OGIIecTBO ¢ OrpaHUyYeHHOM 0TBeTCTBeHHOCTRIO «Metporekcey (000 «MetpoTekey)
WHH 5044075147
141551, Mockonckas 0611., CoHeUHOTOpCKuil p-0H, AHApeeBKa pIl., CTpoeHHe 3-A
T/ +7 (495) 902-54-90

HcnbiTaTeIbHBIH HEHTP

®eneparpbHOe TOCYJApPCTBEHHOE YHUTAapHOE NpeanpHATHe «BcepocCHiCKHH — HaydHO-
HCCIeI0BaTeIECKUN HHCTUTYT MeTpostorunyeckoit ciyx0s» (PI'YIT « BHUMMC»)

Anpec: 119361, r. Mocksa, yn. O3epHas, 1.46

Ten./axc: (495)437-55-77 / 437-56-66

E-mail: office@vniims.ru, www.vniims.ru

. Atrecrar axkpeautamuu OI'VII «BHUMMC» 1o TMpoBENCHHIO HCIBITAHUH CpEICTB

M3MEpeHHH B nenax yrBepxaenus tumna Ne 30004-13 ot 26.07.2013 1.

3aMecTUTEb

PyxoBomutens OenepaibHOro
areHTCTBAa 10 TEXHUYECKOMY
PEryIMPOBaHHUIO H METPOJIOTUH C.C. T'onyGes

2016.




