[Ipunoxenue k cBuaeresnbecTBy Ne 66184 Jluer Ne 1
00 yTBEpKIEHUU TUIIA CPEACTB U3MEPEHUN Bcero nmuctoB 6

OITMCAHUE THUIIA CPEJCTBA U3MEPEHMIA

N3mepurtenu - CHrHaIM3aTopbl MOMCKOBBIE MCIT-PM1703 (PM1703)

Hasna4yenue cpeacrsa usMepeHni
W3amepurenu - curnanmuzaropsl ouckoBbie CITT-PM1703 (PM1703) (nanee mo TekcTy - mpuOopbI)

TpeIHA3HAYCHBI TSI M3MEPEHUI MOIIIHOCTH aMOMEHTHOTO SKBUBaICHTa 10361 H . (10) (manee mo Tekcry -
MDJI) ramMma - H3Iy4eHHs 110 JTHHAA ' CS B KOIIMMHPOBAHHOM H3IyYCHHH, [TONCKA (OGHAPYKSHHS I
JIOKATM3AIlMK) PAJHOAKTUBHBIX W SICPHBIX MAaTepPHUaoOB 10 MX BHEIIHEMY raMMa - M HEHTPOHHOMY
U3ITYUYCHHIO.

Onucanme cpeacTsa H3MepeHuH

[TpuHIMN KEWCTBUS TPUOOPOB B PEXKUME N3MEPEHHUST OCHOBAH Ha TOJCUETE YUCIIA UMITYJIHCOB,
MOCTYMAIOUIMX C BBIXOJIA IETEKTOpa raMMa - U3Jy4eHHs], U Beruuciaenun MO/,

B pexxume morcka nmpuOOphI OCYIIECTBIAIOT CPAaBHEHHUE YHCIIa MMITYJIHCOB B €AMHUILY BPEMEHH,
HOCTYMAIONIMX C BBIXO/IOB OJIOKOB JIETEKTUPOBAHUS raMMa - U3Jy4eHUs U HEUTPOHHOIO M3IY4YEHUs, C
MOPOTOBBIMH 3HAYCHHUSMH, PACCUUTAHHBIMH Ha OCHOBE 3HAYCHHWU DPAJMAllMOHHOTO (OHA Tramma -
U3IY4YEeHUSI U OTJIENIbHO HEUTPOHHOI'O M3IY4YEHUs, U3MEPEHHBIX NpU KaauOpoBKe mpulOopa ¢ y4yeTom
YCTaHOBJIEHHBIX KO3()PUIIMEHTOB.

briok nerekTpoBaHUS TaMMa - W3TyYEHUS BBIIIOJHEH B BHJE BCTPOEHHOI'O MOJYJsSl HA OCHOBE
CHMHTIILISITOpa-poToanona. bioku neTeKTHpOBaHUS raMMa - U HEHTPOHHOTO U3ITyYeHUs TIPeoOpasyroT
perucTpupyeMble raMma KBaHThl WJIM HEWTPOHBI B 3JIEKTPUUECKHE UMITYJIbChl KBa3UIaycCcoBOW (popMbl,
KOTOPBIE 3aTE€M MOCTYIAIOT B OJIOK 00pabOTKH.

bnok 06paboTKH OCYIIECTBISIET TECTUPOBAHUE IPUOOPa, YIIPABIIsAET BCEMU PEXKUMaMHU pabOTHI,
BEJIET MaTeMaTHYeCKyl0 oOpabOTKy CHUTHAJIOB U OCYIIECTBISET BBIBOJ MH(OpPMALMM HA >KUIKOKPH-
cramnueckuid maaukarop (PKKU), curnanmzaTopbl cBETOBOI, 3ByKOBOW M BHOpalMOHHBIA. Bpinaua
UHPOpPMALlUM HA CBETOBOW, 3BYKOBOW W BHOPALMOHHBIA CHTHAIN3AaTOPBI OCYHIECTBISETCS TPU
HPEBBIILICHUH YCTAaHOBJICHHOI'O IIOPOrOBOIO 3HAYEHUSI.

B pexxume cBsizu ¢ nepcoHanbHbiM KomibioTepoM (I1K) BbIOOp pexuMoB pabOThI M MPOrpam-
mMupoBaHue npubopoB ocyuectsisierca ot IIK mo unTepdeiicy, coBMecTUMOMY ¢ HH(paKpacHbIM
KaHAJIOM CBSI3H.

[Tutanue mpuOGOPOB OCYLIECTBISIETCS OT BCTPOEHHOI'O TaJlbBAHUYECKOTO 3JIEMEHTa MUTAHUS
HamnpsikeHuem 1,5 B.

KoHcTpykTHBHO MprOOp BBHIIOIHEH B BUE MOPTATUBHOTO MOHOOJIOKA.

[Tpubop MMeeT KIMIICY U MOXKET KPEIUThCS Ha JIEMEHThI OJICXKIbI (PEMHH, KapMaHbl U T. 1.). Jls
yno6cTBa paboThl B TPYAHOAOCTYIHBIX MECTaX NPUOOpP MOMKET YCTAHABIMBATHCS HA YUIMHUTEIIBHYIO
mrranry. Ha nuneBoit nanenu 6s10ka 06paboTKH pactionokeHbl KHOMKY yripasienus v JKKU.

[TpuGops! BbITycKaroTCs B 4eThipex Mogudukanusx. O0o3HaueHre npruOopoB JiIs MOCTABKH 32
npeaensl crpad - yuactHull CHIT yka3aHsl B cKkOOKax:

— U3MepHTenb-curaanu3arop nouckossii UCI1-PM1703M (PM1703M);

— mMepHTeNb-curHam3arop rouckosblii UCIT-PM1703MA (PM1703MA). Ortmuaercst ot MCIT-PM1703M
(PM1703M) noBBIIIEHHON YyBCTBUTEIBHOCTHIO K FAMMa-U3Ty4CHHIO;

— mMepHTenb-curaam3arop nouckosbiidi CIT-PM1703I'H (PM1703GN). Ommyaercs ot MCIT-PM1703M
(PM1703M) HanuumeM JOMOIHUTEIBHOTO AETEKTOpA Ul PErUCTpallii HEUTPOHHOTO H3ITy4YeHUS;

— mMeputenb-curHamzarop  nouckoBbiii  UICIT-PM1703THA  (PM1703GNA). Ommuaercs ot
HCII-PM1703M (PM1703M) mMOBBILICHHOH YyBCTBHTEIBHOCTBIO K TaMMa-M3JIy4eHUIO M HaJMYUEM
JeTEKTOpa TOBBIIICHHOW YyBCTBUTEIIHHOCTH TSl PETHCTPAIN HEUTPOHHOTO M3ITyICHHS.

OO0wuwmii BU 1 MeCcTO MIIOMOMPOBaHUS TPUOOpa MPEICTaBICHBI Ha pUCYHKe 1.
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Pucynox 1 - O0mmii Bux u3mepureneit - curaanuzatopos nouckobix UCIT-PM1703 (PM1703)

IIporpammHoe obecnieuenne

[Mporpammuoe obecrieuenue (I10) mpuOOPOB SABISACTCS BCTPOSHHBIM, METPOJIOTHYCCKU 3HAYMMAs
ygacTh [10 pa3merniaercs B YHEPrOHE3aBUCUMOM MaMsITH MUKpoIpolieccopa 010ka o0pabOTKH, 3aMuch
KOTOPOM OCYIIECTBISIETCS B MPOLIECCE IMPOU3BOJCTBA C IMOMOMIBIO CIEUUATHLHOTO 000pYIOBaHUS
uzroroButessi. [1O 3ammuiieHo OT IMpeIHAMEPEHHBIX M HEMpeIHAMEPEHHBIX M3MEHEHUN ITOMOOH.
JocTym K MHUKpPOKOHTpOIUIepy Oyioka oOpaOOTKM HCKIIOYEH KOHCTPYKIMEH almapaTHOW YacTh
no3uMeTpa. 3ammTHas 1miomba orpaHmumBaer npoctyn k I10, mpu stom IIO He moxker OBITH
MoaudupoBaHo 6e3 HapyIIeHus 3aUTHON IoMObl. Kpome Toro, usmenenue [10 HeBo3MOkHO 6e3
CIeNUaTM3UPOBAHHOTO 000pyaoBaHus u3roroutels. [10 He TpeOyeT crenuanbHbIX CPEACTB 3aIIUThI
OT MpEeIHAMEPEHHBIX U HEMPEeTHAMEPEHHBIX W3MEHEHUH.

UNnentudukannonnsie nannsie [10 nmpuBenens! B Tabmuie 1.

Ta6mma 1 - Mnearudukarmonssie nanabie [10 uzmepureneii - curnamzaropos MCIT-PM1703

Wnentudukanmonnslie 1aHHble (MPU3HAKH) 3HayeHue
Wnentudukannonnoe Hanmenosanue [10 TUI'P.00031.00.02-25
Howmep Bepcuu (naeHtudukannonssiii Homep) 110 V2.5
Hudposoit npentuduxartop 10 He onpenenen *

ITpumeuanue. * - nocryna Kk uudpoBomMy HJIEHTHU(PUKATOPY HET
Baustaue 10 yuteHO pyu HOpMUPOBAHUHU METPOJIOTUYECKUX XapaKTEPUCTHUK.
B coorBerctBuu ¢ P 50.2.077-2014 ypoBenw 3ammthl BcTpoeHHOTo I1O m3mepureneit -
curHanuzaropoB nouckoBbix MCII-PM1703 ot HenpeaHaMepeHHBIX U MpeAHaMEPEHHBIX U3MEHEHUN
COOTBETCTBYET YPOBHIO «BBICOKHII».

MeTPOJIOFI/I‘leCKI/Ie U TEXHUYCCKHUEC XAPAKTCPUCTUKH

Tabmuma 3 - MeTposiornueckue XapakTepUCTUKU

3HaueHue
XapaKkTepucTuka UCIT HCTT- MCTT- 1CIT-

PM1703M | PM1703MA | PM1703IH | PM1703THA
(PM1703M) | (PM1703MA) | (PM1703GN) | (PM1703GNA)

Jlnanazon u3mepenud MDJI, Mx3B/4 or 0,1 1o 70,0

IIpenensr nonmyckaemMoil OCHOBHOM

OTHOCHUTEIILHOH IMOTPENTHOCTH U3Me-

penuit MOJI ramma - U3y4eHus 1o

auHuH - CS B KOJUTMMHUPOBAHHOM

u3nydyeHuu, % +30

UyBCTBHTEIBHOCTD K TaMMa - U3JTy-

qennio, ¢ /(MK3B/4), He MeHee:

- s *Am 100 200 100 200

- s *¥'Cs 85 100 85 100
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3HaueHue
XapakTepucTuka UCIT- HCTI- MCTT- YCIT-
PM1703M | PM1703MA | PM1703T'H | PM1703THA
(PM1703M) | (PM1703MA) | (PM1703GN) | (PM1703GNA)
YyBCTBUTEIBHOCTh K HEUTPOHHOMY
M3ITYUCHUIO, MMIT-CM, HE MEHEe:
- s Pu-o-Be - 0,035 0,07
- JIJIsl TETJIOBBIX HEUTPOHOB - 1,200 1,50
Jlnana3oH UHIUKAIIMU CPEAHEH CKO-
pocTu cuera, ¢
- TpU perucTpauuu raMmma - usnyde- | ot 1,0 mo or 1,0 no or 1,0 no or 1,0 no
HUS 9999,0 9999,0 9999,0 9999,0
- IIpU perucTpauy HEUTPOHHOTO or 1,0 no
W3ITydeHUS - - 71,0 1o 999,0 999,0
Jlrana3oH sHeprui perucTpupyemo-
ro ramMma - u3nydenusi, MaB ot 0,033 o 3,000

Jlrana3oH sHeprui perucTpupyemo-
r0 HEUTPOHHOTO u3inydeHus, MaB

OT TeIuIoBbIX 10 14,0

Koapdument Baprarm (mpu JoBepu-
tenbHO# BepositHocTH 0,95), %, He Ooree

+10

Yacrora (Y4KCIT0) JIOKHBIX CpadaThI-

BaHMI B pEKUME TIOUCKa, HE Oouiee:

- 3a 10 9 HenpepbIBHOH pabOTHI
(mpu 3HaYeHNU KOd(dHUIeHTA N
paBHOM 5,3)

- 3a 1 4 HempepbIBHOM paboThI (Ipu

3HaueHUH Ko3(Puimenta N pas-
HOM 4,5)

MunuMasbpHas OOHapyKrBaeMast ak-
TUBHOCTb MICTOYHHKA HA PACCTOSIHUU
0,4 M (pu mepeMeIeHHH CO CKOPO-
cteio 0,5 M/c u 3HaueHnM K03 duLu-
enra N paBHoM 5,3), kbk:

LY

- 187

- 80,

20,00
1,00
0,25

MunuMasbpHas OOHapyKrBaeMast ak-
TUBHOCTb MICTOYHHKA HA PACCTOSIHUU
0,2 M (ipu MepeMEIeHHH CO CKOPO-
cteio 0,5 M/c 1 3HaUeHHU N paBHOM
4,5), Mbk:

_ i3p,

- 137¢g

e

55
100
50

IIpenensr nmomyckaeMoW  JOIOJIHHU-
TEJIbHOW OTHOCHUTEIBHOM MOTPEIIHOC-
! npu u3mepennu MO/I, %

- IpU U3MEHEHUU TeMIIEPaTypbl OK-

PY’KaroIero Bo3ayxa oOT HOpMaJib-
Ho# (20£5) °C no -20 °C
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3HaueHUe
UCTI- UCTI- WCII- UCTI-
PM1703M | PM1703MA | PM1703rH | PM1703THA
(PM1703M) | (PM1703MA) | (PM1703GN) | (PM1703GNA)

XapakTepucTuKa

- TIpU U3MEHEHUH TEMIIepaTyphl OK-
PYXKaroIero Bo3Iyxa OT HOpMaJlb-
Hoii (20+5) °C 1o 50 °C +15

- TIPU OTHOCHUTEIHHOHN BIYKHOCTH
OKpy>katomiero Bo3ayxa 98% npu
temneparype 35 °C +15

- IpH OBICTPHIX U3MEHEHUSAX TEMIIE-
paTypbl OKpYKaroIIEro Bo3lyxa oT
HopMaibHOU 10 -20 °C u ot
-20 °C no HopManbHOU +10

- TIpH OBICTPBIX U3MEHEHUSIX TEMIIE-
paTypbl OKPYKAIOIIETO BO3IyXa OT
HopmainbHOM 10 50 °C u ot 50 °C
J10 HOpMaJIbHOM +15

- IpU U3MEHEHUH HaNpPsHKEHUS IH-
TaHUsI OT HOMMHAJIBHOTO 3HAYCHUS
710 KpailHUX 3HA4EeHUH Hampsi-

JKEHUA ITUTaHUA +10
Bpewms HenpepbIBHOI pabOThI OT Of-
HOT'O DJIEMEHTA IMUTAHUSA, Y, HE MEHEE 1000

Ta6n1/1ua 4 - OCHOBHBIEC TEXHHYECKHE XAPAKTCPUCTUKU

3HaueHue
XapakTepucTika HCII- HCIL- HCI- HCIL-

PM1703M | PM1703MA | PM1703I'H | PM1703' HA
(PM1703M) | (PM1703MA) | (PM1703GN) | (PM1703GNA)

HomuHanbpHOE HampsyKCHUE IHTA-

aus, B 15

CreneHs 3alUThI 110

I'OCT 14254-96 IP65

I"aGapuTHBIC pa3Mepbl, MM,

He OoJree

- JUIMHA 72

- I[IUpUHA 87

- BBICOTA 32

Macca npubopa, kr, He OoJiee 0,2

Cpennuii cpok ciyx0bl, JIeT 8

Cpennsis HapaOOTKa Ha OTKa3, 4 10000

Cpennee BpeMsi BOCCTaHOBJICHUS], MUH 60

3HaAK yTBep KIeHus THIIA
HAHOCHUTCS Ha TUTYJIBHBIN JUCT PyKOBOACTB Mo dKcruryararun THUI'P.412114.029 PO tunorpadckum
CIIOCOOOM.
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KoMnjieKTHOCTD cpeacrea I/I3MepeHI/Iﬁ

Tabnmma 4 - KoMrurekTHOCTh U3MepuTenel - curHan3aropos nouckoBsix MICIT-PM1703

KonnyectBo Ha MO UKAIHIO

O0o03Ha- UCII- NCII- UCII- NCII-
YyeHue PM1703M | PM1703MA | PM1703I'H | PM1703r'HA

(PM1703M)| (PM1703MA) |(PM1703GN)|{(PM1703GNA)

HaumenoBaHue, TUI

N3mepurens-curnanm-|  TUI'P.

3aTOp NOMCKOBBII 412114.029
HCII-PM1703M
(PM1703M) 1 - - -
N3mepurens-curnanu-|  TUI'P.

3aTOp NOUCKOBBII 412114.029
WCII - PM1703MA
(PM1703MA) - 1 - —
N3mepurens-curnanu-|  TUI'P.

3aTOp NOUCKOBBII 412114.029
WCII - PM1703I'H
(PM1703GN) - - 1 -
N3mepurens-curnanm-|  TUI'P.

3aTOp MOUCKOBBII 412114.029
WCII - PM1703r'HA
(PM1703GNA) - - - 1
DneMeHT nuTanus: 6a-

tapes (Alkaline) 1,5V,

ne menee 2000 mA/h, | AA(LR6) Y 1 1 1 1
PykoBoacTBo 1o 3kc- THUI'P.
TUTyaTaIuu 412114.029
PO 1 1 1 1

Meroauka noBepku MPb MIL

1876-2009 1 1 1 1
Kommnekt
MIPUHAJICKHOCTEN 1 1 1 1
YnakoBka
MOTpeOUTEThCKAs 1 1 1 1
[Mpumeuanne. 1) Jlomyckaercst npuMeHEHHE APYTHX IEMEHTOB MTUTAHMSI, aHATOTUYHBIX I10 Ta-

pameTpam

IloBepka

ocymiectBisieTcss o gokymenty MPB MII. 1876-2009 «M3meputenu - CUTHAIU3AaTOPHI TOUCKOBBIC
WCII-PM1703 (PM1703). Meroauka nmoBepku», yreepxaeaHomy PYIT ben'MIM 12 ¢espasst 2009 r.

OcCHOBHBIE Cpe/ICTBA TOBEPKH:

- pabounii stanoH 2 pazpsya mo 'OCT P 8.804-2012 - ycraHOBKa IOBEpOYHAs TO3MMETPHYECKAs C
HAGOPOM MCTOYHHKOB TAMMA - H3ITyYeHHs M3 PAIHOHYKIHA - CS, IOrpEeIHOCTb aTTeCTALN
ycraHoBku 1o MOJ] He 6onee +7 % nipu toBeputeibHO BeposTHOCTH 0,95;

- ycTaHOBKa noBepovHas HeirporHoro mmydenus 1o [OCT 8.521-84 ¢ KOMIUIEKTOM ATAIOHHBIX
HEHUTPOHHBIX PU-0-Be pamnonykimmaHeXx HCTOYHUKOB 1-rO paspsma, co3maromias KOJUTAMU-
pOBaHHOE Mojie HEeHTpPOoHOB. llorpemHocTs arrecTaly 3TaJOHHBIX MCTOYHHKOB He Oonee
+7% npu noBeputenpHOl BepositHocTr 0,95.
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JlonyckaeTcsi MPUMEHEHUE AHAJIOTMYHBIX CPEJCTB MOBEPKH, OOECHEUUBAIOUIMX OIpEIe/ICHUE
METPOJIOTHYECKUX XapaKkTepucTuK nosepsieMbix CU ¢ TpeGyeMoii TOUHOCTBIO.
3HaK MMOBEpKHU (OTTHCK MOBEPUTEIBHOTO KJIeliMa) HAHOCUTCS Ha CBUJICTEIBCTBO O MOBEPKE.

Caeiennsi 0 MeToMKax (MeTo1axX) N3MepeHHi
IIPUBEICHBI B OKCIUTYaTaLlHOHHOM JIOKYMEHTE.

HopMaTHBHBIE U TEXHUYECKHE IOKYMEHTBI, yCTAHABJIMBAIOLIMEe TPeOOBAHUSA K M3MEPHUTE/IAM -
curHaauzaropam nouckosbim UCIT-PM1703 (PM1703)

I'OCT 28271-89 IlpuOopsl paauoOMEeTpHUUECKHE M J03UMETpUYecKue Hocumsble. OOmume
TEXHUYECKHE TPEOOBAHMS X METO/IbI HCITBITAHUH

I'OCT 27451-87 CpencrBa M3MepeHHiA HOHM3UPYIOINX W3TydeHHd. OOI1e TEXHUUECKUE YCIOBHS

I'OCT P 8.804-2012 I'CH. I'ocynapcTBeHHast IOBEpOUYHAst CXeMa ISl CPEJICTB U3MEPEHHUI KEPMBI
B BO3JlyX€, MOUIHOCTH KE€PMbI B BO3/1yXe, SIKCIO3UIIMOHHOMN J103bI, MOLUTHOCTH 3KCIO3UIIMOHHON /103Hl,
aMOMEHTHOTO, HANpPaBJIEHHOTO W WHAMBHIYAIBHOTO SKBHUBAJICHTOB JI03bI, MOITHOCTEH aMOMEHTHOTO,
HAMpaBJICHHOTO M HMHJIUBUAYAJBHOIO 3KBUBAJIEHTOB JI03bl U IOTOKA 3HEPrHH PEHTTEHOBCKOIO MU
raMmma-u3JIy4eHuin

I'OCT 8.521-84 'CU. YcTaHOBKHM MOBEPOYHbIE HEUTPOHHOTO U3Iy4YeHUs. MeToIMKa TOBEPKH

TY BY 100345122.058-2009 W3meputenu - curHaiamsatopbl mnouckoBeie MCII-PM1703
(PM1703). TexHuueckue ycaoBHsl.

Hsrorosurein
OO0111ecTBO ¢ OrpaHHYeHHON 0TBeTCTBeHHOCTHIO «[lonumactep» (OO0 «Ilonumacrep»)
Anpec: Pecniyonuka benapycs, 220141 r. Munck, yin. @. Ckopunsl. 51
IOpunnaecknii anpec: Pecyonuka benapycs, 220040 r. Munck, yin. M. bornanosuya, 112-3H, 53
Tenedon: +375 17 268 68 19, daxc: +375 17 260 23 56.

HcnbiTareJbHbIN HEHTP

Okcneptusza npoBeaeHa denepaibHbIM TOCYJApPCTBEHHBIM  YHUTApHBIM  MPEAIPUATHEM
«BcepoccuiiCkuii HAy4YHO-UCCIEA0BATEIBCKUN HHCTUTYT MeTposioru uM. JI.1. MenneneeBa»

Anpec: 190005, Poccus, . Cankt- [TerepOypr, MockoBckwii mp. 1. 19

Tenedon: (812) 251-76-01; ¢axc: (812) 713-01-14

Web-caiit: http://www.vniim.ru

E-mail: info@vniim.ru

Artrectat akkpemutauuu PI'YII «BHUUM wum. AWM. MengeneeBa» Mo NPOBEACHUIO
UCTIBITAHUHN Cpe/ICTB M3MepeHuil B Lemsax yreepxaenus tuna Ne RA.RU.311541 or 23.03.2016 .

3aMecTuTeNb

PykoBogurens ®@enepanbHOro

areHTCTBA M0 TEXHUYECKOMY

PEerylIMpoOBaHUIO U METPOJIOTUN C.C. T'ony6eB

M.1m. « » 2017 r.
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