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HA3HAYEHUE U OBJIACTDb ITPUMEHEHU A

YacToToMepsl 31eKTpOHHO-cueTHble U3-87 (110 TEKCTy - YacTOTOMEpHI) MpeNHa3HAYCHbBI IS
U3MEPEHUS 4YacTOThl M IE€pHOAA CHHYCOMAAIBHBIX W WMITYJBCHBIX CHUTHAJIOB, HW3MEPCHHS
JUIMTEJIbHOCTH HMITYJIbCOB, MHTEPBAJIOB BPEMEHM, OTHOIICHHS YacTOT 3JIEKTPUUYECKHX CHUTHAJIOB,
BBIJA4YM CHUTH&la OIIOPHOH 4YacTOThl, BHIJAYM MHQPOpMAIMM O pe3yjabTaTax HW3MEpPEHHH B
[IEPCOHAIBHYIO IEKTPOHHO-BBIUUCINTENRHYIO MaliHy (II9BM) u ynpasnenne ot IIDBM.

Yactoromepsl umerotT 0azoByro Mmoxens UY3-87 w jgse momudwmkaumn Y3-87/1, U3-87/2,
OTJIMYAIOIIMECH KOJWYECTBOM BXOJ(OB, JHANa30HOM 4YacTOT H TMpejeslaMd OTHOCHTEIBHOMH
IOTPELIHOCTH 10 4aCTOTE BCTPOEHHOI'O OIMIOPHOTO FeHeparopa.

YacToTOMEpBI MPUMEHSIOTCS U1 U3MEPEHUS U KOHTPOJIS YacCTOTHO-BPEMCHHBIX IapaMeTpOB
CUTH&JIOB B Pa3IMYHBIX OOJIACTSIX HAYKH M TEXHUKH, a TaKXe MPHU DKCIUTyaTalldd M MPOU3BOICTBE
PaIuo3EKTPOHHOM anmaparyphi.

OITMCAHUE

IpuHIMn aeicTBYUS YaCTOTOMEPOB OCHOBAH HA CYETHO-UMITYJIbCHOM METOME, 3aKITI0YaAIOIEMCs]
B TOM, YTO CHUETHBIHA OJIOK CUMTAET KOJHUYECTBO MOCTYMAIOMIUX HA €ro BXOJ HMIIYJIBCOB B TEUCHHE
OIPEENICHHOTO MHTEPBAJIa BPEMEHH.

IIpu u3MepeHUH 4acTOTBI CUETHBIH OJIOK CUMTAeT KOJIMYECTBO HUMITYJIHCOB, CHOPMHUPOBAHHBIX
U3 BXOIHOIO (M3MEPSIEMOTr0) CHIHANa, 3a BpeMs MIUTENBHOCTU CTpOOMMMyJbca. JMHTEeNBsHOCTH
CTpoOuMIyJbca (BpeMst cUeTa) B 3TOM peKHMe 3a1a&TCs OMOPHBIMU YaCTOTaMHU.

Ilpn wu3MepeHHH 4YacTOTHI HENPEpPBIBHOTO NEPUOAMUYECKOTO CUTHANA HCCIIEIYEMBIH CHTHAN
npeoOpasyercss B MOCJENOBATENbHOCTh HMMITYJIBCOB C IIEPHOJOM CJIEIOBAHHS, PABHBIM IEPHOLY
UCCIIEyEMOT0 CUTHAA.

IIpu m3MepeHnu nepuosia Ui JUIMTEIbHOCTH UMITYJIBCOB CUETHBIA OJIOK CUMTAET KOJIHMYECTBO
CYETHBIX HMMIIYJIbCOB OINOPHOM 4YacTOTHl (4acTOTHl 3allOJIHEHUS MMM METOK BPEMEHH) 3a BpeMs
IUIATEIIBHOCTU CTpOoOUMITYNbCa. JUIMTENBHOCTD CTPOOUMITYSIbCA MpPU 3TOM paBHA U3MEPSIEMOMY
NIEPHOLY WM U3MEPIEMON JUIUTENBHOCTH.

3aryck Impouecca H3MEepeHHH aBTOMaTHYeCKUH.

PesynbraTel M3mMepenus NPeACTaBIsOTCS B GopMaTe MHANKALUY IEBSATEH IECATUYHBIX Pa3psijioB.

BremH#il BU yacTOTOMEPA MPEJICTaBIEH Ha pUCYHKE 1. %ﬁﬁ\\\

4 - N

MecTo HaHECEHHs! Ha YACTOTOMEpPAX ITOBEPUTENIBHOIO KiIeHMa IIPUBEAEHO B IIPHHK ;i(em(fp <
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4 OtHOcuTeNbHAs NOTPEUTHOCTh H3MEPEHHS YacTOThl CHHYCOMJAIBHBIX CHTHAJIOB M YaCTOTHI
CJIEZIOBaHMs MMITYJILCHBIX CUTHAJIOB O He 6oJiee 3HaYeHUH TIPEeiOB, BHIYHCIISIEMBIX 1O popmyIie
|Afpaspl
Or = £(|8| + ——), (1)
fx

rae O, — OTHOCHUTENIbHAs MOTPEMIHOCTh MO YacTOTE€ BHYTPEHHErO WJIM BHEIIHErO0 OIOPHOIO
reseparopa;

Afpep — ammapaTHas paspelnaromas criocoOHocTh, ['n, ompenensemas HpH H3MEPEHHHU IO
BxogaM B n C kak Afjap, = £l/teuc, THE teuc - BpeMsi cuera yacToTOMepoB mo Bxojam B u C B
CEeKyH/IaX; IIPH U3MEPEHHH 4acTOTHI 110 BXOAY D — kak Afpapp = £64/tcy ;

fy — m3mepsiemas gactoTta, I'1I.

5 Bpewms cuera yactoromepa, GopMUpPYyEMOE U3 CUTHANA OIIOPHOTO TeHeparopa:

-1, 10, 102, 103, 10* mc IIpY U3MEPEHHUH YacTOTHI 1o Bxodam B u C;

- 641, 64+10, 64+10% Mmc IIPH U3MEPEHUH 4acTOTHI 10 BXoxy D.

6 YacToToMephl HMMEIOT BCTPOSHHBIH OIOPHBI T'€HEPaTOp C HOMHHAIBHBEIM 3Ha4YCHHEM
YacTOTBIL:

- 5 MI'y ans wactroromepos Y3-87, Y3-87/1;

- 10 MI'u s wacrotomepa U3-87/2.

OTHOCHTEIpHAS OTPEITHOCTD 110 YAaCTOTE BCTPOEHHOTO OMOPHOTO reHeparopa depe3 1 4 mocie
BKJIIOUEHUS 1 cCaMOIIporpeBa He Ooltee:

-+1107 gas yactoTomepoB Y3-87, Y3-87/1;

-+110° s gyactoTtomepa U3-87/2.

JlelficTBUTENIBHOE 3HAUYEHHWE YacCTOTHl BCTPOEHHOTO OMOPHOIO TE€HepaTopa IIpH BBIIYCKE
YacTOTOMEPOB H3 IPOM3BOJCTBA YCTAHOBJIIEHO C JAOMYCTHMOH IOTPENIHOCTBIO OTHOCHTEIBHO
HOMMHAJILHOTO 3HAa4YeHUs IOoclie BpeMeHH camorporpeBa 1 4 He Goree:

-£5¢10” ms yactoromepos Y3-87, U3-87/1;

- 410 s wactoromepa U3-87/2.

7 YacroToMeps! 1o BxofaMm A U B U3MepSIOT eqUHUYHBIA U YCpEeTHEHHBIH IepHOIbl CUTHAIOB
CHHYCOHJAJIbHOM UM UMOYIbCHOM (Gopmbl M060# MONMIPHOCTH NPU JJIUTETLHOCTH UMIYJIBCOB HE
MeHee

0,5 MKc B quanasone ot 1mke 1o 10*c (or 1 MI'u o 10 I't1) mpu ypoBHE BXOAHOrO CUTHAJIA:

- or 0,01 mo 30 B cpenHekBagpaTHyecKoro 3HAYCHUS HAINPSDKCHUS Ui CHUTHajIa
CHUHYCOMJATBLHOU (OPMBI;

- o1 20,1 10 £40 B nuxoBoro 3Ha4eHus HaNpsDKEHUS I CUTHAJIA UMITYJIHLCHOH (OPMEL.

Uwcno ycpeaHseMbIx IEPHOJI0B BXOJHOTO CHIHAJIA: 100, 101, 102, 10° , 10*.

8 Ilepmonm MeTOK BpeMEHH YacTOTOMEPOB (GOPMHUPYETCS W3 CHTHAJa BCTPOCHHOTO WK
BHEUIHETO ONMOPHOTO IT'e€HEPATOpa: 10'7, 10'6, 10° , 10'4, 103 ¢.

9 OtHOCHTENBHAs NOrPEIIHOCTh U3MEPEHHs [EPUONOB CHTHAIOB CHHYCOMJAIBHOM (opMbI H
CHTHAJIOB UMHNYJIBCHOH (GOPMBI C JTUTEIBHOCTBIO (PpOHTA MMIYJILCOB 0OJiee IOJIOBUHBI MEpHoja
METOK BPEMEHH 4aCTOTOMEPOB O He 0oJiee 3HAYCHUH TIPE/ICIIOB, BEIYHACIISIEMBIX 1O (hopmMyie

T,
&1 = (|80| + [dsan | +

)s (2
nTy

rzae 8, — OTHOCHTENbHAS TIOrPENIHOCTh 10 YaCTOTE BCTPOSHHOI'O HJIM BHEIIHETO OIIOPHOT'O reHepaTopa;
Osan  — OTHOCHTENIbHAS MOTPEIIHOCTh YPOBHS 3aIIyCKa;

T, —mepuojx METOK BpeMeHH, C;
n — YUCIIO YCPEAHSIEMBIX TIEPUOJIOB;
Ty —mepuon BXOAHOIO CUTHAlA, C.

10 OTHOCHUTENBHAS IOTPEMIHOCTE YPOBHS 3aILyCKa Oz ONIPEIENAETCS MO GOpM
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3oy Karr + Uy
Osan = %2

, (3)
nS Ty

rae Ky — kKoaddurment ocnabieHust BXOJHOTO aTTEHI0AaTopa, yCTaHABIMBAEMBbIH KHOIIKOR
1:1/1:10 u paBHslit cooTBeTcTBeHHO 1 1y 10;

30w — YTPOEHHOE cpeJiHee KBalpaTHUECKOE 3HAYEHHE IIyMa H3MEPHTEIEHOTO TPaKTa B
paboueil nojoce 4acToT, NPUBEICHHOE KO BXOy ¥ PaBHOE 10 B;

U, — MMUKOBOE 3HAaYEHHE IOMEXU BXOJHOIO CUrHania, B;

S — KpYyTH3Ha Iiepenaa HanpshKeHst BXOJHOTO CHIHalla B TOUKE 3amycka, B/c;

Ipa ¥MIIyIBECHON (OpME BXOJHOTO CHTHAJIA ¢ JUTUTENLHOCTBIO (PpOHTa MMIYNIBCOB He Oomee
HOJIOBHHBI TIEPUOJIa METOK BPEMEHH JaCTOTOMEPOB OTHOCHTENIbHAS MOIPEIIHOCTh U3MEPEHUsS Ot HE
OoJiee 3HAUCHMH, BHIMUCIIAEMBIX 110 opMyIie

T,
31 =2(|do | + — ), “4)
nTy

11 YacToTOMEpHI H3MEPSAIOT OTHOLICHHE YacTOTHl JIEKTPHIECKOTO CUIHAJIA, IIOCTYNAIOIETO HA
BXOA B, K HacTOTE 3JIEKTPHYECKOro CUrHAJa, HOCTYNAKOIIEro Ha BXoa A.

Yactotomepsl Y3-87, U3-87/1 m3MepsioT OTHOIIEHHE YacTOThI JJIEKTPUYECKOrO CHTHAIA,
MoCTymaromero Ha BxoJ C, K 4acTOTE JIEKTPHUECKOr0 CUTHANIA, IIOCTYNAIOMETO Ha BXOX A.

Jnana3oH BhICIIEH U3 CpPaBHUBAEMBIX HacCTOT:

- o Bxoay C ot 1 mo 250 MI'y qns cunycompansHoro cursana u ot 0,1 I'm no 250 MI'y mns
UMITYJIbCHOTO CHTHAA;

- o Bxoxy B ot 10 I'y o 1 MI' CHHYCOMAATEHOTO X HMITYJECHOTO CHIHATA.

YpoBHH ¥ (hopMa BXOTHEIX CHrHAIOB N0 BXoAaM B u C cooTBeTcTBYIOT MyHKTaM 1) 1 2).

JnanazoH Hu3mIe W3 CpaBHUBaeMBIX dYacTOT IO BXoay A OT 10" Tw no 1 Ml
CHHYCOHJANBHOTO 1 HMITYJILCHOI'O CUTHAJA.

YpoBHU ¥ PopMa BXOJHBIX CUTHAIOB IO BXOAY A COOTBETCTBYIOT IIyHKTY 7).

Yucno ycpeaHsieMbIX NEPUOJOB CHTHAIA HU3IIEH M3 CPAaBHHBAEMBIX 4acTOT 10%, 10', 10% 10°,
10%.

12 OTHOCHTEJBbHAs MOTPEIIHOCTh HW3MEPEHUs] OTHOIIEHHS 4acToT Oryp He Oosee 3HaYeHUH
IIPEJIENIOB, BEIUUCIAEMBIX 110 hopMyIe

f
St = £(Ssam2 + ), (%)
f1°n2
i€ 8snay  — MOTPELTHOCTS 3aITyCcKa KaHaa, Ha KOTOpbIi OCTYNAET CUIHAJ € 9acToTol f;
f) — BBICIIIAS M3 YACTOT CPABHUBAEMBIX CHTHANOB, I'II;
f, — HU3IIAS B3 YaCTOT CPAaBHMBAEMBIX CHTHANOB, ['I1;
n — YUCNIO yCpeIHAEMbIX HEPHOI0B CUTHANA C YaCTOTOH f.

13 YacTotoMeps! H3MEPSIOT MO BXoJIaM A U B JIHTEIBHOCTE UMITYJIBCOB JIFO00H MONAPHOCTH
ot 1 mMxc g0 10* ¢ IPH 4acToTe CIeI0BaHuA UMIyAbcoB He bostee 500 kI’ ¥ ypoBHE BXOIHOTO
curgana ot 0,1 no 40 B aMniuTyRHOTrO 3HAYEHUS.

14 AGcomoTHAs MOrPEIIHOCTh U3MEPEHHUS JUTUTENHHOCTH UMITYIbCOB Aty, c, He OoJiee 3HaueHUH
TIPe/IesIOB, BEIUMCIIAEMBIX IO hopMyaMm:

- P CYMMAapHOM JJIMTENBHOCTH (POHTAa M Cpe3a U3MEPSEMBIX MMITyIbCOB OoJi€e IOJOBHHEI
MIEPHO0J1a METOK BPEMEHH YaCTOTOMEPOB

Aty = [0 | tx+ (T + )2 + To]

i PERCT]Y
D e )

rae 60 — OTHOCUTEJIBHAA IIOTPENTHOCTD 110 YaCTOTE BHYTPEHHEIO UJIKN BHCIIHETO OIIOPHO
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tx — u3MepsieMast JNTUTEIbHOCTh UMITYJIbCa, C;
Ty Tc — JVIHTEIBHOCTH (PPOHTA U CPe3a U3MEPSIEMOr0 UMITYJIbCa COOTBETCTBEHHO, C;
T, - mepwon METOK BpeMEHH, C;

- [IpH CYMMapHOﬁ JIIATCIIBHOCTH (I)pOHTa H CpE€3a U3MEPSICMBIX UMITYJIbCOB HEC OoJee MOJIOBUHBI
nepuoaa METOK BPpEMCHH 4aCTOTOMCPOB

Aty = £(|8, | tx + To) (7

15 YactoToMepsl U3MEPSIOT 1O BXoAaM A W B uHTepBaibsl BpeMeHH Mexay (GpoHTOM/cpe3om
UMITyJbCHOIO CHUTHajla JIOOOH MOJSPHOCTH, TMOCTYIMAIOIIETO Ha OAWH BXOA M (HpOHTOM/Cpe3oM
UMILYJIbCHOTO CHUTHaJIa MOO0H NMOJIIPHOCTH, OCTYIIAIOIIEr0 Ha APYroi BXOJ.

Jlmana3oH u3MepeHus: HHTEPBAJIOB BPEMEHH OT 1 MKC 10 10% c.

YPOBHH U JJIUTEIBLHOCTH BXOAHBIX HMITYJILCHBIX CUTHAJIOB COOTBETCTBYIOT 5.14.

16 AGconioTHasi MOTPEUIHOCTh U3MEpPEHUsT MHTEPBAJIOB BpeMeHU Aty, ¢, He Oojee 3Ha4eHUU
IIpeJIesIoB, BEIUUCIISAEMBIX TT0 opMyJie

Aty = £(]8, | tx + T) , ®
rae o, — OTHOCHUTEJIbHASL IOTPEIIHOCTH 110 YaCTOTE BCTPOSCHHOTO MUIM BHEUIHEr0 OIIOPHOIO
reHepaTopa;

tx — U3MepsAeMblii HUHTEpBaJI BpEMEHH, C;

T, — IIEPHUOJ] METOK BPEMEHH, C.
17 ®opmaT HHAMKAIMU PE3YIbTATOB U3MEPEHUS 9 ecATUYHBIX pa3psIIoB.
18 Ilotpebnsiemas MoIHOCTh, BeA, He Gonee 25.
19 Ilutanue OT CETH NEPEMEHHOTO TOKa:
- HanpshbkeHueM, B (230+23),
- HOMHMHAJIBHOH 9acToToH, I'11 50.
20 Crenensb 3anuthl o0onoukn o ['OCT 14254-96 IP20.
21 Macca, kr, He Ooiee 4,0.
22 "'abapuTHbIE pa3Mepsl, MM, He OoJee 325%268x100.
23 Pabouue yclnoBUs IPUMEHEHHUS:
- TEMIIEpATYpPa OKPYKAIOLIET0 Bo3ayxa, “C ot 5 1o 40;
- OTHOCHUTEJbHAS BIAXHOCTh BO3yxa, %o 10 90 mpu 25 °C;
- atMocdepHoe aaBinenue, klla ot 84 1o 106,7.

3HAK VTBEPXJEHWA TUITA

3HaK YTBEp)KJIEHUsI THIAa HAHOCUTCS HA IMEPEeJHIOI IMaHejJb YacTOTOMEPOB METOIOM
menKorpaduy ¥ Ha TUTYJIBHBIE JIMCTHI 3KCIUTYaTallHOHHON JOKYMEHTALUH THIIOTPadCKUM METOIOM.

KOMIUIEKTHOCTbD
1 YacToToMep 371€KTpOHHO-CUeTHBIN Y3-87 1 mr.
2 KomiuiekT 3anacHbIX yacrei 1 wr.
3 PyKoBOJCTBO IO 3KCILTyaTalluX 1 3k3.
4 Metoauka nosepku MPB MII1.1797 - 2008 1 5k3.
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TEXHMYECKUE JOKYMEHTDI

I'OCT 12.2.091-2002 “be3omnacHOCTb 3NEKTPHUECKHX KOHTPOJbHO-U3MEPHUTEIBHBIX MPUOOPOB
u naboparopHoro obopynoanus. Yacte 1. O6uue TpeboBanus”.

I'OCT 22261-94 “CpenctBa u3MepeHHIl 3IEKTPHYECKUX M MArHUTHBIX BeianymH. OOmue
TEXHUYECKHE YCIIOBHS .

I'OCT 22335-98 “YacToromepsl 31eKTpOHHO-cYeTHBIC. OO0IMMe TEeXHUYECKHe TpeOOBaHHS H
METO/bI UCIIBITAHUM .

TY BY 100363840.068-2007 “Yacroromep 3nekTpoHHO-cueTHbI U3-87. Texuuyeckue
YCIIOBUS .

MPB MII. 1797 - 2007 “YactoTtoMep 31eKTpoHHO-cueTHbIH Y3-87. MeToauka moBepku”.

3AKJIIOYEHUE

Yacrotomeps! anekTpoHHO-cueTHBIE Y3-87 cooTBeTcTBYIOT TpeboanusMm ['OCT 12.2.091-2002,
I'OCT 22261-94, TOCT 22335-98u TY BY 100363840.068-2007.

Mexnosepounslif HHTEpBAT — He Oosiee 12 MecseB, Uil YaCTOTOMEPOB, MPEAHA3HAUCHHBIX JIIs
IIPYMEHECHHUS, THOO0 NPUMEHSIEMBIX B Cepe 3aKOHOAATEIBHON METPOJIOTHH.

Hay4no-nccnenoBarenbCkuil LIEHTp HCHBITAHUR CpencTB H3MepeHUi u TexHuku benl UM,
220053, r. Munck, CrapoBuneHnckuit Tpakrt, 93, ten. 334-98-13.
Attecrat akkpenuranuu Ne BY/112 02.1.0.0025.

N3IOTOBUTEJIb

YacTHoe pou3BOACTBEHHOE YHHTapHOE peanpusaTae «3aBog CBTy,
220005, r.Musck, np. HezaBucumoctn, 58, xopm. 30, k. 801,
Teit. 293-94-68, daxc 284-46-47,

e-mail: kons-r@nm.ru.

JIMpexTop 4acTHOrO IPOU3BOACTBEHHOTO

yHUTapHoro npeanpustus «3asog CBT» J.I1. bapramesuu

2013

HauanbHUK Hay4YHO-HCCIIEIOBATENBCKOTO IEHTPA “ 04///
HCIIBITAaHUU CPEACTB U3MepeHuil u texuuku beial UM C.B. Kyprauckuii

2013

/@
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[Tpunoxenne A
(obs3aTenbHOE)

MecTo HaHeCceHHs
MOBEPUTENILHOTO KileiiMa

Pucynox A.1 — MecTo HaHEeCEHHS IOBEPUTENIBHOTO KieiiMa (BUl 4aCTOTOMEPOB C3a/iH)
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