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HA3HAYEHHE U OBJIACTD IITPUMEHEHUSA

YacToToMepsl AMIEKTpOHHO-cYeTHhIe U3-87 (10 TEKCTy - 4acTOTOMEpbl) NpeAHA3HAYEHBl I
WU3MEPEHHs] YacTOTBl M IIEpUoja CHHYCOMIANBHBIX M HMIYJIbCHBIX CHUTHAIOB, H3MEPEHHUS
JUIATETBHOCTH HMMITYJIbCOB, MHTECPBAJIOB BPEMEHH, OTHOIIEHHUS YacTOT 3JIEKTPUUYECKUX CHUTHAJIOB,
BLIJAYM CHMTHaja OIOPHOM 4YaCTOTHl, BBLAAYM HHOGOpPMALMM O pe3yibTaraXx H3MEpeHuH B
IEPCOHATBLHYIO JIEKTPOHHO-BBIUUCIUTENBHYIO MauHy (IIDBM) u ynpasnenue ot IIDBM.

YactoroMepsl HMEOT 0OazoByto mojens 4Y3-87 u nee momudukanumu Y3-87/1, UY3-87/2,
OT/IMYAIOIIHECS KOJMYECTBOM BXOJOB, JHANa30HOM YacTOT M TIpeieraMH OTHOCHTENBHOM
MOTPEUIHOCTH 110 YaCTOTE BCTPOESHHOTO OIIOPHOr0 I'eHEpaTopa.

YacToToOMephbl NIPUMEHSIOTCS [UI W3MEPEeHHMs M KOHTPOJIS YacTOTHO-BPEMEHHBIX IapaMeTpoB
CUI'HAJIOB B Pa3UYHBIX OONACTSAX HAayKd M TE€XHHMKH, a TaKKe IpH SKCIUTyaTallMd U MPOU3BOJCTBE
pamuodIEKTPOHHOH anmnapaTypsbl.

OIIMCAHHUE

[IpuHLMI IEHCTBUS YACTOTOMEPOB OCHOBAH Ha CYETHO-UMILYJILCHOM METOJE, 3aKIIHOYaAr0IIEMCs
B TOM, YTO CUCTHBIA OJIOK CUMTAET KOJUYECTBO NOCTYNAIOIIMX Ha €ro BXOJ HMMILYJIbCOB B TEYECHHUE
OIpEeJICIEHHOTO UHTEPBajla BpEMEHH.

ITpy M3MEpPEeHUH YacTOTHI CUETHBIH OJOK CUMTAET KOJIMYECTBO MMITYJIbCOB, CPOPMUPOBAHHBIX
M3 BXOJHOro (HM3MEpSeMOro) CHTHaia, 3a BpeMs JUIMTENBHOCTH CTpoOUMIynbca. JIIUTeNnbHOCTH
CTPOOHUMITYIIBECA (BpeMs CHETA) B 3TOM PEKUME 331aETCs1 OIIOPHBIMHU YaCTOTaMH.

IIpu M3MepeHUM 4YacTOTHl HENPEPBIBHOTO IIEPHOJUYECKOr0 CHUTHAJla MCCIEIYEMBIM CHUTHAII
npeoOpa3yercss B NOCIEAOBATENbHOCTh HMMILYJIHCOB C IIEPHOJIOM CIIEJOBAaHHsA, PaBHBIM IEPHOLY
HCCIIElyEMOr0 CUTHANA.

IIpu M3MepeHUH NepHoJia WM JUTUTENBHOCTH UMITYJIBCOB CUETHBIH OJIOK CUHTAeT KOJIUYECTBO
CYETHBIX HMMIIYJIBCOB OMOPHOW YacTOTHI (YAacTOTHI 3alOJIHEHUS HMH METOK BpPEMEHM) 3a BpeMsd
JUIMTENILHOCTH CTpOOUMIyJbca. JIMUTENbHOCTh CTPOOMMITYJbCa IIPH 3TOM pPaBHA H3MEPAEMOMY
MEPUOY WJIM U3MEPIEMON NIIUTEIILHOCTH.

3anyck npoiecca u3MEpeHH aBTOMaTHYECKUH.

PesynbTaTel H3MEpEHHUs NPEACTABILIIOTCS B popMare HHANKALMU AEBITH JECSITUYHBIX pa3psi/ioB.

BHemHui BUJ 4acTOTOMEpa MPE/ICTaBJIEH Ha PUCYHKE 1.

MecTo HaHeCeHHsI Ha 4aCTOTOMEpaX MOBEPUTENILHOTO KileliMa PUBEACHO B NIPUIIOKEHAN A. .
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4 OTHOCUTENbHAs TOTPEIIHOCTh W3MEPEHHs YacTOThl CHHYCOMIAIBHBIX CUTHAJIOB M YacTOTHI
CJIeI0BaHHUsI UMITYJILCHBIX CUTHAJIOB Of He Oonee 3HaUeHUH MpeeNioB, BEIYMCISAEMBIX 1O GopMmyie
|Afpasp)
8¢ = H(|8o| + —— ), (M
fi

rie O, — OTHOCHTENIbHAS MOTPEIIHOCTh IO YacTOTE€ BHYTPEHHEro WM BHEINHETO OIOPHOTO
reHepaTopa;

Afpap — anmaparHas paspemiarolnas cnocoOHocTh, I'l, ompenesnsemas Ipd H3MEpEHHH MO
BxomaM B um C kak Afpe, = £1/teuc, Tae teuc - BpeMs cdeTa 9acToTOMEpoB IO Bxojgam B u C B
CeKyHJax; IIPU U3MEPEHHH YacTOThI 10 BX0oXy D — kak Afpapp = £64/tcy ;

fy — u3Mepsiemas yactora, [ 1.

5 Bpems cuerta yactoToMepa, GopMHpyeMoe U3 CUTHaJIa OTIOPHOT'O reHepaTopa:

-1, 10, 102, 103, 10* mc IIpH U3MEPEHHH YacTOTHI 1o Bxojam B u C;

- 641, 6410, 64+10% mc IIPY U3MEPEHMH YacTOTHI 110 Bxoxy D.

6 UacToToMepsl HMMEIOT BCTPOCHHBIM ONOPHBIA TIe€HepaTop ¢ HOMHUHAIBHBIM 3HAYEHHEM
YacTOTHI:

- 5 MI'u s wacroromepoB U3-87, Y3-87/1;

- 10 MI'q nns wacrotomepa U3-87/2.

OTHocUTeNbHAs MOTPEITHOCTh N0 YaCTOTE BCTPOEHHOTO OIIOPHOro reHeparopa yepes 1 4 mociie
BKJIIOUEHHS U caMOIIporpera He 6oiee:

- +1+107 wis yactoromepos U3-87, U3-87/1;

- +110° 15 yacTotomepa U3-87/2.

Jle#ficTBUTENIbHOE 3HAYeHHE 4YacTOTHl BCTPOEHHOIO ONOPHOTIO TIeHeparopa Npd BBITyCKe
YacTOTOMEPOB M3 MPOH3BOJCTBA YCTAaHOBJIEHO C JOIYCTMMOW IOTPELIHOCTBIO OTHOCHTEIBHO
HOMHUHAJILHOTO 3HAYCHHUS MTOCJIe BPEMEHH camorporpesa 1 4 He 6oJiee:

- +5¢107 as yacTotomepoB U3-87, U3-87/1;

- +410" gyt wacroromepa U3-87/2.

7 YactoToMepsl Mo BxoaaM A U B H3MepstoT eAMHMYHBINA U yCPEAHEHHBIA HEPUOBI CUTHAIOB
CHHYCOHMJAIIHOH MM UMITYJIECHOH (popMBl 000 MONMAPHOCTH NPU JUIMTENBHOCTH HMITYJILCOB HE
MeHee

0,5 MKc B auanasone ot 1mxc 10 10* ¢ (or 1 MI'n z0 10™ ') npyt ypoBHE BXOIHOTO CHTHANA:

- or 0,01 mo 30 B cpenHekBaapaTHYeCKOro 3HAYCHWs HANpPSOKEHUS JUIs CUTHalIa
CHHYCOUIATEHON (HOpPMBI,

- o1 £0,1 10 +40 B muxoBOro 3HaueHUs HAIPSXKEHUSA JUIsl CUTHAJIA HMITYJIBCHOR (GOpPMBI.

Yurcno yepeaHsaeMbIX [IEPHOIOB BXOAHOTO CUTHAJIA: 10° 10', 10%, 10°, 10°.

8 Ilepuox MeTOK BpeMEHH YacTOTOMEPOB (OpMHUpPYeTCs H3 CHUTHala BCTPOEHHOIO HIIH
BHEILHETO0 OIIOpHOro reneparopa: 107, 10,107, 10%,10%¢.

9 OTHOcHUTENbHAs MOTPEMIHOCTh U3MEPEHHUs NEPHOJOB CHTHAJIOB CHHYCOMJAIBHOU (HOpMEBI U
CHI'HAJIOB MMIIYJLCHOW (OPMBI ¢ JUIMTENBHOCTBIO (PpoHTa UMITYyNbCOB Oo0Jiee NMOJIOBUHBI MEpHOJa
METOK BPEMEHH YaCTOTOMEPOB Ot He OoJiee 3HAUEHUH NIPENEIIOB, BEIYUCIIAEMBIX 110 popmyie

T,

) @)

&1 = (|80 + [83an , +
nTx

rae 8, — OTHOCHTENIbHAS MOTPENIHOCTh 0 YaCTOTE BCTPOSHHOTO WM BHEITHETO ONIOPHOrO TEHEPATOPA;
8;an — OTHOCHTENDBHAS IOIPEITHOCTh YPOBHS 3allyCKa;

T, - mepHoa METOK BpEMEHHU, C;
n — YHCJIO YCPEHSIEMBIX IIEPHUO/IOB;
Ty — mepuoJx BXOJHOrO CUTHaJA, C.

10 OTHOCHTENBHAS TOTPELIHOCT YPOBHSI 3aIyCKa O5aq ONpPesenseTcs o popmyjie’

i
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3oy Kar + Uy
Osan = £2 5 (3)
nS Ty

rne Ky — koadpunuedt ocnabieHus BXOJHOTO aTTEHI0ATOpa, yCTaHABIMBACMBINA KHOIIKOM
1:1/1:10 u paBHbI# cooTBeTcTBeHHO 1 HMnu 10;

3o — YTPOEHHOE CpeJiHee KBaApaTHUECKOe 3HAYCHHE [ITyMa H3MEPHUTEIBHOIO TPAKTa B
paboueii moyioce 4acTOT, HIPUBEAECHHOE KO BXOIY U paBHOE 10° B;

Un — IIHKOBOE 3HAYCHUE IOMeXH BXOJIHOI'O CHT'Hala, B;

S — KpyTH3HA Niepenajia HanpsHKeHHs BXOJHOIO CHTHala B TOYKe 3amycka, B/c;

ITpu mmnynscHOH QopMe BXOAHOTO CHTHaja ¢ JUIMTEIBHOCTBIO (PPOHTA UMITYJIBCOB He Golee
IIOJIOBHHBI MEPUOJA METOK BPEMEHH 4acTOTOMEPOB OTHOCHTENIbHAs IOTPELIHOCTh H3MEPEHHUS Ot He
0oJsiee 3HAYCHMH, BEIUUCISEMBIX 110 popmyie

To

&1 = £(|8 | + —), 4)
nTy

11 YacToToMephl H3MEPSAIOT OTHOMIEHUE YAaCTOTHI INEKTPUYECKOTO CUTHANA, MOCTYNAONIEro Ha
BXx0J B, K yacToTe 3JEKTPUYECKOro CUTHAIA, HOCTYIAIOIIEro Ha BXO A.

Yactoromepsl Y3-87, U3-87/1 wu3MepsAIOT OTHOILIEHHE YacTOTHI 3JICKTPHYECKOTO CHUTHana,
nmocTynaromero Ha Bxo C, K 4acTOTe 3JIeKTPUUYECKOT0 CUTHaJIa, TOCTYIIAIONIETO Ha BXO A.

JlnanazoH BeiclU€l U3 CPABHUBAEMBIX YaCTOT:

- mo Bxoay C ot 1 go 250 MI'n ans cunycounansHoro curiana u ot 0,1 ' go 250 MI'y nns
UMITYJIECHOTO CUTHAJIA;

- o Bxoxy B ot 10 'y o 1 MI'g CHHYCOUJAJILHOIO ¥ UMNYJBLCHOTO CUTHAJIA.

YpoBHH U PopMa BXOIHBIX CUTHAIOB 1o BXojaM B 1 C cooTBeTcTBYIOT myHKTaM 1) u 2).

Jnana3zoH HU3IEH M3 CpPaBHUBAEMBIX 4YacTOT II0 BXoay A OT 10* Tm mo 1 MIn
CHHYCOHJAJIGHOTO U UMITYJILCHOI'O CUTHAJIA.

VYpoBaH 1 PopMa BXOAHBIX CHTHAJIOB 10 BXOAY A COOTBETCTBYIOT IYHKTY 7).

Urncno ycpenHseMblX NEPUOJOB CUTHAIa HU3IIEH U3 CPAaBHUBAEMBIX YAaCTOT 10°, 10°, 10%, 10,
10,

12 OTHOCHTENbHAs] NOTPEITHOCTh M3MEPEHHS OTHOINEHHUS YacToT Ofp He Ooyiee 3HaYSHUM
TIpEJIENIOB, BEIYHUCIISIEMBIX 110 (opMyte

f
S/ = £(Ssan2 + ) &)
f] ‘ny
e 8,2 — HOTPEHIHOCTD 3aIlycKa KaHala, Ha KOTOPKIM IIOCTyNaeT CUTHAJ C YacToToi fy;
f, — BBICIIAS U3 4ACTOT CPABHMBAEMBIX CUTHANOB, [ 11;
£ — HU31Ias U3 9aCTOT CPaBHMBAEMBIX CHUIHANOB, [11;
np — YHCII0 yCPeAHSIEMBIX IEPHOJIOB CUTHANIA C YaCTOTOH f.

13 YacToTOMephl U3MEPAIOT IO BX0JaM A U B NIUTENpHOCTh HMILYJIBCOB JIFOOOH MOJIIPHOCTH
ot 1 mxc 10 10 ¢ mpu wacToTe creoBanus HMITYIbCOB He Gonee 500 kI’ ¥ ypOBHE BXOIHOTO
curana ot 0,1 1o 40 B aMIIUTYAHOrO 3HAYCHUS.

14 AGcoimoTHast HOTPETHOCTE U3MEPEHNS JUTUTENBHOCTH UMITYILCOB Aty, ¢, He 6oJiee 3HaueHH
IIPENENIOB, BEIMHCISEMBIX 110 GopMynam:

- IpH CYMMapHOM UINTENBHOCTH (pOHTa M cpe3a U3MEpSIeMBbIX MMITYJILCOB OoJiee MOJOBHHBI
nepruosa METOK BpEMEHH 4acTOTOMEPOB

Aty = =[|80 | tx + (tgp + 7c)/2 + To] (6)

2 o N
, “ XN

i,‘ ity
roe 8,  — OTHOCHTENbHAs NOrPElIHOCTH M0 YacTOTe BHYTPEHHETO WK BHEIITHETO onopﬁqro\reﬁf;paTopa; j
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% — u3Mepsiemasi IUTeNIbHOCTh UMITYJIbCa, C;
Tg, Tc — JJMTEIBHOCTH (PPOHTA U Cpe3a U3MEPAEMOTO UMITYJIbCA COOTBETCTBEHHO, C;
T, — mepuoj METOK BPEMEHHU, C;

- JIpY CYMMapHOW JUTMTEIHHOCTH (PPOHTA U Cpe3a U3MEPSEMBIX UMILYJILCOB He 0oJlee TI0JIOBHHBI
IIepHOJia METOK BPEMEHHU 4YaCTOTOMEPOB

Aty =£(8 | tx + To) (7)

15 YacroroMephl M3MepSIOT 10 BXxoxam A u B nHTepBasiel BpeMeHH MexIy (GpOHTOM/Cpe3oM
UMIIYJILCHOTO CHTHama J1000# NOJSIPHOCTH, IOCTYNAKOMIEr0 Ha OAMH BXOL M (POHTOM/CpE3oM
HMIIYIbCHOTO CHFHaJIa IIOOOH NOJISPHOCTH, MOCTYNAOIIETO HAa APYTO# BXO.

Jlnana3oH u3MepeHHsl HHTEPBaJIOB BpEMEHH OT 1 MKC 110 104 c.

YpoBHH U JUTHTENEHOCTH BXOJHBIX HMITYJICHBIX CUTHANOB COOTBETCTBYIOT 5.14.

16 AGcomroTHas MOTPeNIHOCTh U3MEpPEHNsT UHTEPBAIOB BpeMeHU Aty, ¢, He Ooliee 3HaYCHUH
IIpeesoB, BRIYACISIEMBIX 110 hopMyie

Aty =+£(8o | t« + To) , (8)
rae o, — OTHOCHTEJIbHAS TOTPEIHOCTH 110 YaCTOTE BCTPOSHHOT'O UJIM BHELITHETO OIOPHOIO
reHepaTopa;

tx — U3MepsieMbIi MHTEPBAJI BPEMEHH, C;

T, — NePUOJI METOK BpEMEHHY, C.
17 ®opMaT MHAMKAIIUY pe3yIbTaTOB U3MEPEHUs 9 NecATUYHBIX pa3psiIOB.
18 IToTpebnisieMast MOIIHOCTh, B*A, He 6olee 25.
19 IIutanue OoT ceTH NMEPEMEHHOT0 TOKa!
- HampsihkeHueM, B (230423),
- HOMHHAJIBHOM 4acTOTOH, 1’11 50.
20 CreneHnb 3amuTsl o6onouku 1o 'OCT 14254-96 1P20.
21 Macca, kr, He OoJee 4,0.
22 I'abapuTHBIE pa3Mepsl, MM, He OoJiee 325%268x100.
23 Paboune ycnoBusi IpUMEHEHHUS:
- TeMIlepaTypa OKPYKaroLEero Bosayxa, °C ot 5 1o 40;
- OTHOCHTEIIbHAS BIAXXHOCTh BO3ayXa, % 10 90 mipu 25 °C;
- atmMocdepHoe naByeHune, klla ot 84 no 106,7.

3HAK YTBEPKAEHUSA TUITA

3HaK YTBEPXKIACHUA THIIA HAHOCHUTCA Ha ICPCAHIOI0 IIaHEHb YacTOTOMEPOB METOAOM
menxorpadmm 1 Ha TUTYJBHBIC JIUCTHI BKCHHyaTaIlHOHHOi/'I JOKYMCHTAIlUH TI/IHOFpa(bCKI/IM MCTOAOM.

KOMINVIEKTHOCTb
1 YacToToMep 3JIeKTpOHHO-cUeTHRINA Y3-87 1 .
2 KoMIeKT 3amacHbIX 4yacTen 1 .
3 PykoBOJCTBO IO 3KCILTyaTaLllU 1 3x3.
4 Meromuka nopepkd MPb MII1.1797 - 2008 1 3k3.
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TEXHUYECKHE JOKYMEHTDI

'OCT 12.2.091-2002 “be3onacHOCTh 3JEKTPUUYECKUX KOHTPOJBHO-U3MEPUTENHHBIX NMPUOOPOB
1 nabopatopHoro obopynoBanus. Yactes 1. O6mue TpeGoBanus”.

I'OCT 22261-94 “CpenctBa U3MepeHMH D3JEKTpUYECKMX M MarHMTHBIX BenuuyuH. OOuue
TEXHUUYECKUE YCIIOBUS .

I'OCT 22335-98 “YactoTOMephl 3JIEKTPOHHO-cueTHble. OOIue TexHH4YecKue TpeOOoBaHUA U
METOABI UCIILITAHUM .,

TY BY 100363840.068-2007 “Yactoromep nayiekTpoHHO-cueTHBI U3-87. TexHuueckue
YCIOBHS.

MPB MIL. 1797 - 2007 “HactoTOoMep 31eKTpoHHO-cueTHBIH Y3-87. MeTtoauka noBepku”.

3AK/IIOYEHHUE

YacTtoToMeps! 31eKTpoHHO-cueTHBIe U3-87 cootBeTcTBYIOT TpeboBanusaMm 'OCT 12.2.091-2002,
['OCT 22261-94, TOCT 22335-98 u TY BY 100363840.068-2007.

MexmoBepouHbIii HHTEpBaN — He Oonee 12 MecdleB, A1 YaCTOTOMEPOB, NIpeIHa3HAYEHHBIX JUIs
IIpUMEHEHHS, THOO0 MPUMEHSIEMBIX B cepe 3aKOHOAATENBHOH METPOJIOTHH.

HayuHo-uccnenoBaTenbCKuii IEHTP UCIIBITAHUMA CpelICTB u3MepeHuit 1 texnuku benl UM,
220053, r.Musnck, CrapoBuiieHCKHi TpakT, 93, Ten. 334-98-13.
Artrecrtat akkpenutauuu Ne BY/112 02.1.0.0025

U3I'OTOBUTEJIb

YuurapHoe npeanpusrue «3asog CBT»

220005, r.Musnck, np. Hezasucumocty, 58, k. 30, k. 801,
Ten.293-94-68, daxc 284-46-47,

e-mail: marketing@zsvt.by

I'maBHBIA HHXKEHED
B.C. Csakepckuit
2014 r.

yHUTapHOrO npeanpustus «3asoa CBT»

HavanpHuk HayuHO-HCCIIEOBAaTENBCKOTO LIEHTpa
HCIBITaHUH cpeacTB u3MepeHuit u rexuuku beal UM . K‘YpFaHCKHﬁ
«
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I[Hpuiaoxenne A
(obs13aTenbHOE)

MecTo HaHeceHUs
MOBEPUTEJILHOTO KiieiiMa

Pucynok A.1 — MecTo HaHeceHHS IIOBEPUTENBHOIO KJIeHMa (BHJ 4aCTOTOMEPOB C3a/1H)
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