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OITMICAHUE TUIIA CPEJCTBA U3MEPEHUI

YacroroMepsl yHHBepcalibHbIe Y3-89

Ha3na4yenue cpeacrBa usmepeHmi

YacroToMepsl yHuBepcanbHble UY3-89 (manee - yacToToMepbl) MpeaHa3HAUYEHBI I H3MEpe-
HUW 4acTOTHI (NIEPHO/Ia) HEMPEPHIBHBIX CUHYCOUATBHBIX U UMITYJbCHBIX CHTHAJIOB, BPEMEHHBIX Ia-
paMeTpOB HMITYJIbCHBIX CHUTHAJIOB (IUIUTEIHHOCTH, MEPUOAA CIIEOBAHUS, NIUTEILHOCTH (POHTA U
crajia UMIYJIbCOB), UHTEPBAJIOB BPEMEHH, PA3HOCTH (a3 ABYX CUHXPOHHBIX CHHYCOMIATbHBIX CUTHA-
JIOB, YaCTOThI HEMPEPBHIBHBIX CUTHAJIOB M HECYILIEW YaCTOThl CUTHAJIOB C aMIUIUTYIHOM, UMITYJIbCHOU U
YaCTOTHOW MOMAYJISIIIMK B IHMama3oHe cBepx BeIcOkuX yacToT (CBY), aHanm3a cTaTUCTUYECKUX Xapak-
TEPUCTUK CUTHAJIOB BO BPEMEHHOM 00JacTH (IucCIepcHs, CpeAHEKBAAPaTHIECKOE OTKIOHEHUE, THCTO-
rpaMma).

Onucanue cpeacTsa u3MepeHun

KoucTpykius yacToTomMepa BBIMOIHEHA M0 (YHKIIMOHATHHO-0I0UHOMY MPHUHIIUITY TOCTPOE-
HUs TprOopoB Ha 6ase Hecymiero koprmyca BHK «Hanen-85».

YacTtoTOMEep COCTOUT U3 KOHCTPYKTUBHO U (PYHKIIMOHAIBHBIX OJIOKOB: CYETHOTO OJ10Ka, O710-
Ka OMOPHBIX YaCTOT, YMHOXKHUTENS YacTOThI, MpeodpaszoBarenss CBY, MUKPOIIPOIIECCOPHOTO YCTPOUCT-
Ba, 0JIOKa WHIUKAIIMU U yIpaBICHUS U OJI0Ka MUTaHUS. Y CTAaHOBKA M 3aKpeTUieHHe OJIOKOB OCYIIECTB-
JISIeTCS Ha IIACCH, 3aKPEIUICHHBIX Ha OOKOBBIX CTEHKAX M 3a/IHEH MaHeNu Hecyiiero kopiyca. Ha me-
penHel maHenu npuOopa pacmoioKEHbI BXOJHbIE pa3beMbl, OPTaHbl YIPABICHHS KIABUIITHOTO THUIA U
IUCIUIEH.

CueTHblit 610K 0OecrieurnBaeT U3MEPEHUE YaCTOTHI (TMIEPHO/Ia) BXOJHBIX CUTHAJIOB MO BXOJaM
A, B, C u curHasiaoB Nojy4yeHHBIX B pe3yjbTaTe NpeoOpa3oBaHUs YaCTOThI U JEMOIYJISLUU UCCIIeTye-
mbeix CBY curnanos (Bxon /1); BpeMEHHBIX MapaMeTpOB BUA U UMITYJIbCHBIX CUTHAJIOB U UHTEPBAJIOB
BpeMeHu. CUeTHbIHN OJIOK ONpeIesisieT pa3pemiaroly0 CIOCOOHOCTh CUTHAIA.

brnok OmopHBIX YAacTOT oOcCyHIecTBIsAeT (OPMUPOBAHUE OMOPHOTO CHUTHANA YaCTOTON
10 MI'u mpu Mcnionb30BaHUM BHYTPEHHETO KBAapIIEBOIO '€HEPATOpa WM BHEIIHETO ONIOPHOTO CUTHAIIA
yactoror 5 wnu 10 MI'n u Beimauy curnana onopHoit yactotsl 10 MI'l k pa3bemaM BBIBEACHHBIM Ha
3a/IHIOIO [TaHEJIb YaCTOTOMEDA.

YMHOXHUTENb 4acTOTHI (hopMuUpyeT onopHbIi curaan yactoroi 200 MI'r cueTHOTro 6J10KA.

[TpeobpaszoBarens CBY ocymiecTBisieT MEpeHOC YaCTOTHO-BPEMEHHBIX IapaMeTpoB H3Me-
PSAEMBIX CUTHAJIOB, MOCTyNAIOUINX MO KaHainy D, B Auamna3oHne pabounx 4acTOT CYETHOTO OJI0Ka.

MukponpoleccopHoe YCTPOMCTBO 0OecrieunBaeT yInpaBieHne padoTol COCTaBHBIX YacTel U
YaCTOTOMEPOM B II€JIOM BO BCEX peKUMaxX U3MEpPEeHHH U 00paboTKy pe3ybTaTOB U3MEPEHMI 1O CIie-
[UAJIbHBIM aJITOPUTMaM, a TAKXKE CBSI3b C BHEIIIHUM KOMITBIOTEPOM IMPH UCIIOIB30BAHUH YAaCTOTOMEpa
B COCTaBE aBTOMAaTH3UPOBAHHBIX U3MEPHUTEIbHBIX CUCTEM.

brox ynpaBneHUsS W WHAMKAIMH TIO3BOJSET MPOBOAUTH BHIOOP pEeKHMMa M3MEpPEHUN U mapa-
METPOB YCTaHOBJIEHHOTO PEKKMa, a TaKKe OCYIIECTBIISET OTOOpa)KeHUE PE3yJIbTaTOB U3MEpPEHUH U
00paboTku B anpaBuTHO-IIM(PPOBOI U rpaduueckoii hopme.

brnox nuranusa obecrieunBaeT (GOpMHpPOBAHUE CTAOWIM3HPOBAHHBIX HAMPSIKEHUH MUTAHUS
BCEX Y3JI0B U OJIOKOB IpubOpa.

PacmionosxeHne OCHOBHBIX OJIOKOB YacTOTOMEpPA M MX KpEIUICHHE 00ecreYrBaeT HEOOXOIU-
MYIO KECTKOCTh KOHCTPYKIMU M JOCTYIl K HUM IPHU PEryJUpOBKE U peMOHTE. Mexy3noBble (Mex-
0JIOYHBIC) COCTMHEHHUS BBITIOJHEHBI ¢ moMoIisio BY - kabenelt ¢ coenmuHUTensIMA BPYOHOTO THUIIA U
JeHTOUHBIX Kabeneil-ueiipoB ¢ HU coenmuutensmu. [lng obecrieueHus: TEIJIOBOTO peXuUMa Ha
KPBILIKAaX 4YaCTOTOMEpA PacHoIOKEeHbl BEHTUIISILIUOHHBIE OTBEPCTHSI, 00ECTIEYNBAIOIIUE €CTECTBEHHYIO
KOHBEKIIHNIO Bo3ayxa. Opransl ypaBiIeHHsI YaCTOTOMEPOM MPEICTABISIFOT COO0 MHUHUATIOPHBIC TIepe-
KJIIOYaTeNu, SBJSIOUINECs] KOHCTPYKTUBHO 3aKOHUEHHBIMH KOMMYTAllMOHHBIMU 3JIEMEHTaMH, KOTOpbIE
pacIoyoKeHbl Ha eIMHON MeYaTHOM 1uiaTe. B ycTpolicTBe MHAMKALMY NMPUMEHEH rpaduuecKuii 1BeT-
HOM JKMJIKOKPUCTALTUICCKAN TUCIIICH ¢ pa3pemaromei crnocooHocThio 240x320 Touek.
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[TpuHIMI PabOTHI YaCTOTOMEpAa OCHOBAH Ha ()OPMHPOBAHUU BPEMEHHOTO MHTEPBaJa, PaBHO-
IO IPU BPEMEHHBIX M3MEPEHUAX U3MEPAEMOMY IapaMeTpy WM LEJIOMY YHUCIy MEPHOIOB BXOJHOTO
CUTHaJIa IPU MU3MEPEHUU YacTOThl U MEpHUOJa 32 YCTAHOBJIECHHOE BpeMs cueTa U MOCIEAYIOLIUM €ro
n3MepeHnn. PopMUpPyeMbIil HHTEPBaJI BpDEMEHHU U3MEPSAETCS MHTEPIIOJIALIMOHHBIM METOIOM.

[Tpu pabote yacroTromMepa B COCTaBE aBTOMATH3MPOBAHHBIX U3MEPUTEILHBIX CHCTEM YIIPaB-
nenue pabotoit ot BHewHe [I9BM nposoautcs yepes unrepdeiic RS-232 win USB.

Brewnuii BuJ yactoToMepa ¢ yKkazaHHEM MeCTa HaHECEHUS 3HaKa YTBEP)KJICHUS TUIIA TpUBe-
JIEH Ha PUCYHKeE 1.

Cxema TIoOMOMPOBKHY YacTOTOMEpa yHUBepcainbHoro U3-89 npuBeneHa Ha pUCYHKE 2.

MecTto HaHeceHHs 3HaKa
Pucynok 1 - O6muii Bu yactoromepa

MecTo ocHOBHOro I'IJ'IOM6HPOBaHH‘;|

MecTo gononHuTenbHoro I'IJ'IOMGVIPOBEIHVIH

L -

~220V 50Mz 100 BA

MecTo ocHOBHOrO I'I}'IOM6MDOBEHVIF|

P HCYHOK 2 - Cxema HJIOMGI/IpOBKI/I OT HCCAHKIIMOHHUPOBAHHOI'O AOCTYyIIa

IIporpammHoe o0ecnieyenue

[IporpamMHOEe oOecrmedeHrue 4acTOTOMEpa MPENCTaBIsAeT COO0H MPOrpaMMHBIA TPOIYKT B
BUJIE IPOLIMBAEMON B IPOrpaMMHUpPYEMBbIE MHKPOCXEMBl MUKPOIPOLIECCOPHOIO YCTPOMCTBA CHELM-
aIbHON IPOrpaMMBbI MPU €r0 M3TOTOBJIEHWH. Y CTaHaBIMBaeMas mporpaMma obecrednBaeT (QyHKIHO-
HUPOBaHUE YaCTOTOMEPA U €r0 TEXHUYECKUE XaPAKTEPUCTUKH B YCTAaHOBJIEHHBIX NIPEAEIaX B COOTBET-
CTBUU C PEKMMaMH, 3a/1aBa€MbIMU OpraHaMH YIpPaBIIEHUS, PACHOJIOKEHHBIMU Ha JIUIIEBOW CTOPOHE
gactoTomepa, Inb6o komangamu ot BHemHei [IBOM uepes unrepdeiicet RS-232 wnu USB. Iporpam-
MHUpPYyEMbI€ MUKPOCXEMBI 3aIIUIICHbl OT HECAHKLIIMOHUPOBAHHOTO JJOCTYTIA.

WnentudukamoHHbIe JaHHBIE TPOrpaMMHOTO obecrieueHus yactoromepa U3-89 npueacHbl
B TaOnuie 1.
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Tabmura 1

Unentuduka- | Homep Bepcuu | LludpoBoii ugeHTH- | ATrOpUTM BBIUHUC-

HaumenoBanue [IUOHHOE (mmenTuduKanu- | GUKATOp MPOrpaMM- | JICHUS MHPPOBOTO

IIPOrpaMMHOTO | HAUMEHOBAHHUE | OHHBIA HOMED) HOro o0ecrnieyeHus | UACHTU(UKaTOpa
o0ecrieyeHns: | MPOrPaMMHOTO | TPOTPaMMHOTO | (KOHTPOJBHAS CyMMa | IMPOrPAMMHOTO

obecreyeHus o0ecrievyeHns | UCIOJIHAEMOTO K0Jia) obecrnevyeHus
CamopacmnakoBbI-
BAIOLLMICS apXUB CH3- 0/n 13985726 Pacaer CRC-
89 Setup.exe CYMMbI

cucremsl [10

VYpoBeHb 3alUTBl IPOrPaMMHOI0 O0ecIeYeHusl OT MpeJHAMEPEHHBIX U3MEHEHUH U HeCaHK-
LIMOHUPOBAHHOI'O JOCTYIa COOTBETCTBYIOT YPOBHIO «A» coriacHo MU 3286-2010.

MeTposiornyeckue U TEXHHYECKHE XapaKTePUCTHKH

Tabnuna 2 - MeTpojornieckie XapakTepUucTHKU
HanmeHnoBanue XxapakTepUCTUKHU 3HaueHue
Jlnarna3oH u3MepeHuil 4acTOThl U NEPUOAA:
- HETIPEPhIBHBIX CUHYCOMIaIbHBIX CUTHAJIOB, [ 11
- 110 BXOZy A or 1107 10 150-10°
- o Bxozy B or 1:10” o 150-10°
- BUACOUMITYJIbLCHBIX CUT'HAJIOB ITPU MHUHUMAaIbHOHU
JUTUTEILHOCTH UMITyJIbca S HC, [':

- 110 BXOZy A or 1107 10 100-10°
- o Bxozy B or 1:10” 0 100-10°
YpOBHH BXOJIHBIX CUTHAJIOB, B:

- CHHYCOUJATBHOU (POPMBI ot 0,03 no 7

- BUJICOUMITYJIbCHOM (hOpMBI ot 0,1 no 10

JlnanazoH U3MEPEeHHUI TITUTENbHOCTA UMITYJILCOB
ITOJIOKUTENBHOW M OTPULIATENILHON MOJIIPHOCTH 110 BXOoAy A
Ha yCTaHOBJICHHOM YPOBHE 3aITyCKa IPU MaKCUMaJIbHOM
yactote cinepoBanus 50 MI' mpu ypoBHE BXOJHBIX
BUACOMMITYIbCHBIX curHaioB ot 0,1 go 10 B,c or1-10 1o 0,1
JlnanazoH U3MEpeHH IITUTENHHOCTH (PpOHTA U criaaa
HMITYJIbCOB TIOJIO)KUTENIBHON U OTPULIATEIBbHOM NOJISPHOCTH
0 BXOy A MpH YPOBHE BXOJHBIX BUICOUMITYIHCHBIX
curasioB ot 1 10 2,5 B, ¢ or 5-107 o 1-10*
Jnana3oH u3MepeHuil INIMTEIbHOCTH HHTEPBAIa BPEMEHU
(3aAepKKN) MEKIY UMITYJIbCAMU TOJIOKUTEIBHON WIIN/U
OTPHULIATETLHOMN MOJISIPHOCTH, MOCTYTAIOITUX HAa BXOABI A
u B, Ha 3a1aHHBIX YPOBHSX 3aIlycka kaHainoB A u B npu
MHHUMAJIBHOW JITTUTEIbHOCTH UMITYJILCOB 5 HC U YPOBHE
BXOJHBIX BUACOMMNYJIbCHBIX curHaioB ot 0,1 1o 10 B, ¢ or-10 10 + 10
Jlnama3oH u3MepeHuit pa3HoCTH (a3 IBYX CHHXPOHHBIX
CUHYCOMJIAJIbHBIX CUTHAJIOB, MOCTYNAIOLIMX HAa BXOAbI A
u B, c wactoroit ot 1 xI'ty 1o 10 MI't1 1 ypoBHE BXOHBIX

cuHycouiaabHbIX curHanos ot 0,1 1o 7 B ot 0 mo £360 °
Jlnama3oH yCTaHOBKHM Y MHJIMKAIIMM YPOBHEH 3ammycKa
Bxon0B A u B, B or-1,5m0+1,5

[Ipenensr gomyckaemoit abCOFOTHOM MOTPEITHOCTH
YCTaHOBKH YPOBHEH 3amycka, B 0,05
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HanmeHnoBaHue XapaKTepUCTUKHU 3HaueHue

JInama3oH u3MepeHnii 4acTOThl HENPEPBIBHBIX
CUHYCOMJIAJIbHBIX CUTHAJIOB 10 Bxoay C, mpu ypoBHE

BxoaHbIX curHanos ot 0,03 no 1 B, MI'g ot 100 mo 1000
[Ipenensr nomyckaeMoil OTHOCHTEIBHOM MOTPEITHOCTH

u3Mepenuit yactotsl u nepuoza o(f, P) mo sxogam A, Bu C O(f, P) = +( | 30 | + | d3ar |
PacCUUTHIBAIOTCS TIO (hopMyIIe: + | AtP | /tC)

rze: 00 - OTHOCUTEIbHAs
HOTPELIHOCTD 10 YAaCTOTE
OIIOPHOTO T'€HEPATOPa;
d3ar - OTHOCUTEINbHAs
MOTPELIHOCTD 3aIlycKa -
CIy4aifHasi COCTaBJISIIOILIAS
MOTPEUIHOCTH, 00YCIOBICHHAs
BJIMSTHAEM BHYTPEHHHX IIIyMOB
U3MEPUTENIBHOTO TPAKTA,
OTHOIICHUEM CHTHAJI/TITYM
BXOJHOT'O CUT'HAJIa U
KpyTU3HOH Ilepenaja
HaNpsHKEHUs! BXOJHOTO
CUTHAJIa B TOUKE 3aITyCKa;
Atp - anmapatypHast
paszpeniaromas CrrocoOOHOCTb -
cilyyaiiHasi COCTaBJIsIOIIAs
MOTPEUTHOCTH, 00YCIIOBICHHAS
HECOBIMaieHUueM (pa3 BXOJHOTO
1 OTIOPHOT'O CUTHAJIOB (HE
npesbimaet +3-10-10 c);
tC - YCTaHOBJICHHOE BpEMSI

cuera
[Ipenens! gommyckaemMon MOrpeHOCTH YPOBHEH 3aITyCcKa d3an = +2-(3om + Um)/S-tC
paccuuThIBatOTCA 10 (hopMmyJe: IJie: Ol - IPUBEACHHOE K
BXOA4Yy UBMCPUTCIBHOI'O TpaKTa
CpeIHEKBaIpaTHIECKOe

3Ha4YeHHe IIymMa B paboueii
M0JIOCE YacTOT, KOTOPOE He
npesbimaet 5-10-4 B;
Un - HanpsiKeHUe OMEXH
BXOJIHOT'O CUTHaJIa (MTMKOBOE
3HAYCHHE); €CITU TTIOMEXa UMEET
CIIy4alHBIN Xapakrep ¢
3¢ PeKTUBHBIM 3HAYCHHUEM OTI,
to Un = 3om;
S - kpyTu3Ha niepenaaa
HANPSDKEHUST BXOTHOTO
CHUTHaJIa B TOYKE 3amycka™ 1.
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HanmeHnoBaHue XapaKTepUCTUKHU 3HaueHue
[Ipenenst gomyckaeMoit aOCOMIOTHOM MOTPEIIHOCTH U3Me- AtX = £(00-tx + Atc + Atyp +
PEHMII BpEMEHHBIX ITapaMeTPOB UMITYJIbCOB (JIUTEIbHOCTD, At3ar + AtP),

(bpOHT, craT) U MHTEPBAIOB BPEMEHH PACCUUTHIBAIOTCS 110
dbopmyite

rae: tx - u3MepseMbli
BpEMEHHOW UHTEPBAl, C;
Atc - cucreMaTuueckas
MOTPEIIHOCTh U3MEPEHUH,
00yCJIOBJICHHAS HE
UJCHTUYHOCTBHIO TPAKTOB
MIPOXOKJCHUS CUTHAJIOB CTAPT
U CTOII; 3HaYeHne Atc He
npeBblIaeT +1 He;
Atyp - OTpeIHOCTh
U3MEpECHU, 00y CIIOBICHHAS
MOTPEIIHOCTHIO YCTAaHOBKHU
YpOBHEi 3ammycka*2;
At3am - ciyvaitHas
COCTABJIAIONIAS TTOTPEITHOCTH,
00yCIOBJICHHAS BIUSHUEM
IIYMOB U3MEPUTEIBHBIX
TPAaKTOB, OTHOIICHHEM
CUTHAJI/IITYM BXO/JHOTO
CUTHaJa U KPyTU3HOU
nepenaia HanpsHKeHUs
BXOJIHOTO CUTHAJIa B TOUKE
3amycka*3;

Atp - anmapatypHas
paszpeniaromas criocOOHOCTb -
ClIy4aifHasi COCTaBIISIOIIAS
MOTPEUTHOCTH, 00YCIIOBICHHAS
HecoBmaieHueM (a3 BXOHOTO
Y ONOPHOTO CHTHAJIOB

[Ipenensl norpenItHOCTH U3MEPEHUHN CPETHETO 3HAUEHUS
pasHocTH (pa3 IByX CHHXPOHHBIX CHHYCOHIATBHBIX
CHT'HAJIOB:

- B n1uamna3one yactoT oT 1 xI'm mo 1 MI'g

- ipu yacToTax Bbie 1 MI'n

+0,36°
+3,6°

YacroToMep obecrieunBaet 1o Bxoxy D m3mepenue
CpeIHEero 3a BpeMs cueta 3HaueHus, ['1u:

- YaCTOThI HEMIPEPHIBHOTO cuHycouanbHoro curnaia (HI')
- HECyILEH 4acTOThl HEMPEPHIBHOTO CUTHAJIA C YACTOTHOM
MoxayJsinuen (UM) o cuHyconaanbHOMY 3aKOHY €
napamerpamu: yacrora moayisiuuu ot 100 I'u go 100 kI,
neBuarys 9actotel oT 10 k' mo 10 MI'r (mukoBoe
3HaueHwue), [T

- HECYILIEH 4aCTOThI CUTHAJIA C aMIUIUTYIHOM MOAYJISLUEH
(AM) no cuHycouaNTbHOMY 3aKOHY C IMapaMeTpaMu:
yactota MoayJisiiinu oT 100 'y o 100 kI'1g

or 1 no 37,5

or 1 no 18

- uaaekc moayisiuuu 10 100%, I'T'n

or 1 mo 18

- HECyIIEH 4aCTOThl HEMPEPHIBHON paIMOUMITYILCHON
nocnenoBarenbHocTH (MM curnan) B Anana3zoHe HECYIIUX
qaCTOT*4, I'T

or 1 mo 37,5

MunnMaTbHBIN YPOBCHb MOIIHOCTH BXOJHBIX CUT'HAJIOB I10
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HanmeHnoBaHue XapaKTepUCTUKHU 3HaueHue

Bxony D:

- B PEXKUME aBTOM%;FHHeCKOfI HAaCTPOMKHU KaHAJIa B
JIHaIta30He 4acToT ~, MKBT:

- ot | no 8 I'T (c ucnosb30BaHUEM BHEIITHETO

aTTEHIOATOPA) 10
-cB. 810 18 I'Tx 40
-cB. 18 10 37,5 1T 50
- B pe&XKHM€ PYYHOU HACTPONKU KaHama:

-or 1l no 18 I'Tx 3
-cB. 18 10 37,5 I'T 10
MaxkcuMaabHBI YPOBEHb MOIITHOCTH BXOAHBIX CUTHAIIOB

o Bxoay D, He Oosiee, MBT 5
KCBH kanana D, He 6oiiee 3

[Ipenensr gomyckaemMoi MOrpeuIHOCTH U3MEPEHHI
HEMpPEepBIBHBIX KoNiebaHuii u Hecymieil yactotel UM, AM,
WM curnanos o Bxoay D paccuutsiBatotces mo gopmyne SfHX = SIP(tC) + K-613M +
OfIOII
rzae: onp(tc) - OTHOCUTEIbHAS
MOTPEIIHOCTh MPe0OpPa30BaHUS
HECYIIeH 4acTOThI BXOIHBIX
CUTHAJIOB B IMANa3oH
POMEXYTOUHBIX 4acToT firy,
00yCIIOBJIICHHAS OTKJIOHEHUEM
YacTOTHI TETEPOJIMHA HA
MHTEpBaJIC BPEMEHH CcYeTa
tc*6;
K - ko urment
npeoOpa3oBaHus;
K = firu / fux,
fu - mpeoOpazoBaHHas
(mpomesxkyTOYHas) 4acToTa,
u3MepsieMasi 4aCTOTOMEPOM;
fHX - 3HaUeHUe HecylIeH
YacTOTHI CUTHAJIA,

OU3M - OTHOCHUTEIIbHAS
MOTPEIIHOCTD OJTHOKPATHOTO
W3MEPEHUS TPOMEKYTOUHOU

vacToTs! {1y curnaina,

MIpU BPEMEHU cueTa tc,

dusMm = (/00| + [2AtP/tc|);

00 - oTHOCUTENbHAS
HOTPEIIHOCTD M0 YacTOTe
OIIOPHOTO TeHEepaTopa
Atp - anmaparypHas
pa3zpelaronas CocoOHOCTh
U3MEPEHUS - COCTABIISIONIAS
MOTPENTHOCTH, 00YCIIOBICHHAS
HEeCOBIaJieHueM (pa3 BXOIHOTO
Y OTIOPHOTO CUTHAJIOB, C;
ofon - IonoJHUTEIBHAS
MOTPEIIHOCTh U3MEPEHUS
cur”ayioB ¢ yactornot (YM)
MOIYJISIIUEH
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HaumeHoBaHue XapaKTepUCTUKU 3HaueHue
JlonosHUTENBHAs NOTPELIHOCT U3MEPEHUI CUrHanoB ¢ YM
paccUUTHIBACTCS MO hopMyIie: OfJIOII = (4Afg) /
(fHX-IT4-tC)
rne: Afg - neBuanus 4acTOThI;
fira = 70 MI'ny;
fHX - 3HaUeHUe HecylIeH
YacTOThI CUTHAJIA;
tc - BpeMs cuera
Bxomnoe conmporusienne, Om (MOm):
- BxoJa A 50,0£2,5 (1+0,1)
- Bxoaa B 50,0+2,5 (1£0,1)
- Bxoga C 50,0+£2,5
-Bxoma D 50,0+2,5
HomunanbHoe 3Hau€HHE 4acTOThl BHYTPEHHETO KBAapIEBOTO
reHeparopa, MI'n 10
[Ipenensr nomyckaeMoil OTHOCHTEIBHON MOTPEIIHOCTH
0 YaCTOTE OMOPHOT0 KBAPIIEBOTO reHEPaToOpa
- TP BBIITyCKE +2-10°
- Ha MEKIIOBEPOYHOM MHTEpBAJIE +2-10”
Jlnamna3oH KOppeKIHUH 4acTOThl OIIOPHOT'O KBapLEBOTO +3-107
reHepaTopa OTHOCUTEIHbHO HOMHHAILHOTO 3HAUCHUS
YacToTa BBIXOJIHOTO CUTHAJIA OMTOPHOTO KBAPIIEBOTO 10
reHeparopa, MI 1
Cpennsis HapaOOTKa Ha OTKa3 4aCTOTOMEpa, 4, HE MEHee 10000
['amMMma - mpoueHTHBIN pecypc yacToTomMepa
(pu 1OBEpUTENBHOM BEpOSITHOCTH Y = 95%), 4, HE MeHee 10000
["aMMa - IpOIIEHTHBIN CPOK CITYKObI YacTOTOMEpa
(pu 1OBEpPUTENBLHOM BEpOsITHOCTH Y=95%), 11eT, He MeHee 15
[TapameTppl MUTaHUS OT CETH IEPEMEHHOIO TOKA!
- HanpsbkeHue, B 220422
- yacToTa, 111 50+1,0
- noTpebIsiemMasi MOIIIHOCTh, B-A, He 6onee 100
PaGoune ycnoBus sKcITyaTaluu:
- TEeMIIEpaTypa OKpY Karoulero Bo3ayxa, °C or+ 5 o +40
- OTHOCHUTEJNbHAS BIAXKHOCTh BO3/YyXa IPU TEMIIEpaType
25°C, % ot 30 mo 80
- arMmocdepHoe napnenue, klla (MM pr. CT.) ot 84 o 106 (ot 630 no 795)
[IpenenbHbIC YCIOBUS XPaHEHHUS:
- TEeMIIepaTypa OKpy>Karouiero so3ayxa, °C ot - 50 o + 60
- OTHOCHTEINbHAsI BIAXHOCTh Bo3ayxa Temmneparype 25°C, % 10 98
["aGapuTHBIE pa3Mepsl YacTOTOMepa, MM, He Oostee:
- JIUINHA 496
- IIUPHUHA 459
- BBICOTA 174
Macca gactoromepa, He 6osee, KT 16
IIpumeyanus.

! ﬂﬂ}l CUHYCOUJAJIBHOI'0 BXOAHOI'0 CHUT'HAJIa IIPpU YPOBHC 3aIlyCkKa, pPaBHOM HYJIO0, 3HAYCHUC KPYTU3HBL

S = 2xnf Um/Katt. [y MMOyapCHOTO BXOTHOTO CHUTHasa 3HaueHue KpyTusHel S = Um/td-Katr, (roe: Um -
aMIUIuTyna curaana, Karr - koaddumuenT ocnabieHus aTTeHoaropa, td - JmMTeaIsHOCTh (PpOoHTA UMITYIIBCA).
Karr = 1 unu 10 B 3aBUCUMOCTH OT MOJIOKEHHUS BXOIAHBIX aTTEHI0OATOPOB «X 1» U «X10» COOTBETCTBEHHO.
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’ 3HaueHWs TOTPEmHOCTH Aty pacCUMTHIBAIOTCA 1O (opmyie: Aty H(AUy1/S1 + AU/S)),
rie: AUy, >-TIOrPEIHOCTH yCTaHOBKM YPOBHEH 3amycka KaHanoB A u B, ve mpespiraer £0,05 B; S, - 3Haue-
HUS KPYTU3HBI CUTHAJA IO KaHaJlaM «CTapT» U «CTOI» COOTBETCTBEHHO, B TOUKE HX 3aImycka, B/c.

3HaYeHUS MOTPEITHOCTH Ats,, pACCIUTHIBAIOTCS TI0 popMyite: Aty = £(At san + Atsam), TIE: Atsay, - TIOTpPEIII-
HOCTH 3aIyCKa KaHAJIOB «CTapT» M «CTOID COOTBETCTBEHHO. 3HAYCHUS MOTPEITHOCTH At,yy1,0 PACCUUTHIBAIOTCS
no ¢opmyne: Atynr,, = (36w + Uni2)/Si,, tae: Uy, - TUKOBBIE 3HAUYEHHs MMOMEXH 10 KaHajaM «CTapT» H
«CTOT» COOTBETCTBEHHO, B, 0, - IpUBEIEHHOE K BXOy M3MEPUTEIHHOTO TPAKTa CPEeIHEKBapaTHIECKOe 3Ha-
yeHue myma B paGoueil mojoce 4acToT, KOTOpoe He TpeBbimaer 5-107 B,
Si2 - 3HaueHWd KpPYTH3Hbl CHTHajla MO KaHajaM «CTapT» U «CTOI» COOTBETCTBEHHO, B TOYKE HX
3amycka, B/c
4 IlapaMeTpbl CHIHAJA PaJHOMMITYIIBCHON TIOCIEI0BATebHOCTH: ITHTENLHOCTD PAAHOMMITY/IbCA tH HA YPOBHE
0,5 ammmutyaer ummyisca oT 0,15 Mxc go 1 Mmc; gactora cinempoBanus paguoummyiscoB Fem or 100 I'm go 3
MI 11, CKBa)KHOCTB PaJIHOUMITYIHCHOMN TOCIEI0BATEIHOCTH OT 2 10 10°; hopma pamronmymbca - G1u3Kas K
MIPSIMOYTOJILHOM ¢ BpeMEHEM HapacTaHHS U crana kojebanuit He 6omnee 0,1t mpu tu > 0,3 Mxc u He Oonee 20 He
np tu <0,3 MKC; OTHOCHTEIIbHAS HECTAOMILHOCTD HECYIIeH YaCTOTHI BHYTPH PagHOMMITyIIbca He Gomee 1107
° B muanasone yactoT oT 1 10 1,6 I'TI H3MepeHns MpOM3BOASTCS HPH OCIA0ICHNN BXOJHOTO aTTEHIOATOpA
0 nb (ycranasmuBaetcs B pexxume «ATT PYUy).

OtHocHTeNnbHAsA TOTPENIHOCTE IpeoOpa3oBaHus (Onpy(t)) HE NOIKHA NPEBHINATh 3HAYCHHH, YKa3aHHBIX B
Tabnuie 3 Mpu 3aJaHHbIX 3HaUeHUsX t. 1 N = 1. 3HaueHus O,y(tc) onpeseneHsbl pacyeTHO-3KCIIEPUMEHTAILHBIM
My TEM.

Tao0nuua 3
Bpewms cuera tc | 0,1 mxc | 1 mxc | 10 Mkc 100 1 mc 10 mc | 100 mc lc
MKC
Srp(tc) 1.2:10° 1-10° | 1,2:107 | 4,5-10° | 1,5-10° | 1,5-107 | 1,5-107"° LS 10

3HaK yTBepKAeHHUsA THIIA
HAHOCHUTCS Ha JIMLEBYIO MaHeNlb 4yacToToMepa yHuBepcanbHoro U3-89 cerkorpaduueckum crnocodbom
Y Ha TUTYJIbHBIM JIUCT SKCILTyaTallMOHHON JOKYMEHTAIMH TUIIOTPa@)CKUM CIIOCOOOM.

KoMmieKTHOCTB cpeacTBa u3MepeHuil
KommiekTHOCTh yacToToMepa NpuBeieHa B Taduule 4.

Tabmnuua 4

HaumeHnoBanue, Tun O6o3HaueHNE Koin-Bo [Ipumeuanue
YacroToMep yHuBepcanbHblii Y3-89 THCK.411142.002 1
[uyp nutanus SCZ-1R 1
KabGenn coequnutenbabiii BU THCK.852.517-08 3
Kab6eins coemnaurenspusii CBY 4.609.005 1 (0-40)I'Ty
Ilepexo KOAKCHAJIBHBIN 434542.010 1 (1-18)IT1
[Tepexoa KOaKCHATBHBIH 434542.012 1 (1-26)IT1
[Tepexo1 KOaKCHaIbHO-BOJTHOBOIHBIHN 434543.002 1 (25,86 -37,5)I'Tn
Kab6enar RS-232 4.854.130 1
KabGens USB USB 1
KoakcuanpHelii nepexon 32-114/3 1
Tpoiiauk CP-50-95@ 'Y3.640.095TY 1
]23;:52;1331(21 miaBkas BII2b-1B 1 A - AT0.481 305TY )
Bceraska mmaskas BIT1-1 0,5 A -250B AI'O.481.306TY 2
BcraBka mnaBkas BIT1-1 3,15 A -250 B ATI'0.481.307TY 2
Bceraska mmaskas BIT1-1 2 A -250B AI'O.481.308TY 2
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HaumeHnoBanue, Tun O6o3HaueHNE Koun-Bo [Ipumeuanue
PykoBo/CcTBO MO AKCIUTyaTaIUH:
Knwura 1 THCK.411142.002P2 1
Kuwra 2 THCK.411142.002P21 1
Knwnra 3 THCK.411142.002P22 1

Kommnaxrouck 11O

[IporpammHoe obecrieueHne THCK.411142.00219 1 THCK.411142.002]19
Dopmysip THCK.411142.00200 1
SuyK yKiIaq04yHbId THCK.323365.058 1
IloBepka

ocymectBisiercss o aokymenty THCK.411142.002PD. Kuura 1, pazmen 7 «IloBepka mpubopay,
corsacoanHoMy "I CU ®I'Y «32 THUNU Muno6opons! Poccun» B pespaine 2011 .

OcHOBHBIE CPEJICTBA TIOBEPKHU:

reHepaTtop CHUrHasioB HM3KkowyacTOTHbIM [3-122 (Per. Ne 10237-85), nuanma3oH 4YacTOTEI
BbIxogHOrO curHaia ot 0,001 T'm qo 2 MI'u, nuana3oH HanpspKEHHUsS! BBIXOJHOTO curHaia ot 30 mB
1o 1 B, morpenrHocTs 1o yactote +5- 10'7-f;

reHepaTop CUTHAJIOB BbICOKOUacTOTHBIM ['4-176 (Per. Ne 11207-88), nuama3zoH d4acToT
BbIxOoAHOrO curdaia ot 0,1 mo 1020 MI'1, HanpsbkeHUue BBIXOJHOIO CUrHaia a0 2 B, morpemHocts
1o acrore +1,5-107-f;

TeHepaTOp CUTHAJIOB BhICOKOYACTOTHBIN ['4-204 (Per. Ne 20772-01), nuana3oH 4acTOT BBIXO/-
Horo curHaia ot 8,15 no 17,85 I'Tu, nnana3zoH ycTaHOBKM MOIIHOCTH BBIXOJHOTO CUTHaja A0 oT 20
1o 100 MkBT, 0CHOBHAasi MOTPEIIHOCTh YCTAHOBKU YaCTOTHI £5- 107,

reHepaTop CUTHalIoOB BbicOkouacTOTHBIM ['4-208 (Per. Ne 39908-08), nuama3zoH dvacToT
BBIXOAHOTO curHaia ot 25,86 mo 37,5 I'T'n, nuama3oH yCTaHOBKM MOIIHOCTHM BBIXOJHOI'O CUTHaja
10 oT 20 7o 100 MkBT, ocCHOBHasi HOTPEIIHOCTh YCTAHOBKU YaCTOTHI £5- 10'3;

TE€HEepaTop CUTHAJIOB BbICOKOYAacTOTHBIM ['4-202 (Per. Ne 20772-01), amama3oH 4YacTOTHI
BBIXOJHOTO curHana ot 2,0 no 8,15 I'Tu, nuamna3oH ycCTaHOBKM MOIIHOCTU BBIXOJHOTO cUrHaia ot 20
10 50 MxkBT, oTHOCHTEIBHAS OTPENTHOCTh YCTAHOBKU YaCTOTHI £5° 107

BaTrT™MeTp nornomaemMor moutHoctd M3-90 (Per. Ne 11477-88), nuana3oH 4acTOT BXOJHOTO
curnana ot 0,02 go 17,85 I'T'u, nimana3zoH n3aMepeHuid MOITHOCTH BxoiHOro curHaia ot 10 go 100 MxBrT,
OCHOBHAasi OTHOCUTEJbHAS MOTPELUTHOCTh U3MEPEHUN MOIITHOCTU +6 %;

BaTTMeTp morjomaemMord MomHocTd M3-92 (Per. Ne 11479-88), nuanazoH 4acToT BXOJHOTO
curnana ot 25,86 no 37,5 I'T'u, Anana3oH u3MepeHuit MOIHOCTH BXo1HOTo curHaia ot 10 go 100 MxBT,
OCHOBHAasi OTHOCUTEJIbHAS MTOIPEIIHOCTh U3MEPEHNN MOIIIHOCTH +6 %;

re"eparop uMnyiabcoB ['5-56 (Per. Ne 5269-03), ¢dopma uMITyJIbCOB MPSMOYTOJIbHAS, JIt00as],
OJIMHOYHBIA, TIApHBIA, TIEPHOJ CliefoBaHus UMITyJdbcoB OoT 100 HC m0 1 ¢, mmuTenbHOCTH (PpoHTA
(cmaga) 10 He, HEpaBHOMEPHOCTH 5 -10 %, BEIOpOC 5 %05

renepatop umiyiascoB ['5-75 (Per. Ne 7767-80), ¢popma uMmyabCcoB MpsAMOyToJibHas, JTr00as,
OJIMHOYHBIH, JTUTEIBHOCTh UMITYIILCOB OT 50 He 10 100 MKC, mmuTenbHOCTH (hpoHTa (craga) ot S0HC
1o 100 mxc, HepaBHOMepHOCTH 1 %, BBIOpOC 0,3 %);

reHeparop wumiyibcoB ['5-78 (Per. Ne 8776-82), ¢opma HUMIyIbCOB MPSMOYTOJbHAs,
TpaneneuaanbHas, Jr00as, OAMHAPHBIN, JUTMTEIBHOCTh UMITYJILCOB OT S5 HC 10 100 MKC, JUTMTETBHOCTH
¢ponra (caga) ot 1 He 10 100 MKc, HEpaBHOMepHOCTD 10 %, BEIOpOC 5 %0;

ycranoBka m3meputenbHas PK2-01A (Per. Ne 33720-07), auana3oH yCTaHOBKH BPEMEHHOTO
CIABUra MEXIY ONOPHBIM M 3aJepKaHHBIM uMITyibcaMud OT 0 10 1 ¢, MOrpemHoCTh YCTaHOBKH
BPEMEHHOTO cliBUra £2- 107 %:;

crangapt yactotsl U BpemeHu Y1-1011 (Per. Ne 37233-08), HoMHUHaIbHOE 3HAYEHHE YACTOTHI
BBIXOAHBIX CUTHAIIOB 5, 10 MI'1, oTHOCHTENIbHAS TTOTPEIIHOCTH M0 YacToTe +2- 10'“;

YaACTOTOMEp IEKTPOHHO-cueTHBIH U3-64 (Per. Ne 9135-83), muamason msmepenuii ot 5-107
o 1,5-109 I'm HK curnanos, ot 100 go 1500 MI'u UM curnanoB, JIMTeIbHOCT UMITYJIHCOB 0,3 MKC,
JMana3oH U3MEpeHMsI MHTepBajioB BpeMeHu 10 Hc 1o 2:10% ¢ ¢ paspelmieHueM | HC, OTHOCUTEIbHAS
MOTPEIIHOCTh MO0 YaCTOTE BCTPOEHHOI'O KBAPIIEBOTO reHeparopa £5- 107 3a 1 rox;
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kaiuoparop ¢aszsl @1-4 (Per. Ne 7922-80), nuanazon gactot ot 5 'y o 10 MI'y quckperHO
¢ marom 1-2-5 (5, 10, 50, 100 I'ny, 2, 5, 10 MI'n), mpenensl BocrpousBeneHus paznoctu ¢a3 0+£360° ¢
muckpetHocThio 10° 1o wactoTsl 2 MI'nn 1 30° Ha yactorax 5 u 10 MI'1, norpenHocTs BOCIPOU3BEACHUS
pasnoctu a3 ot 0,03 1o 1,5 °;

ocumutorpad C1-97 (Per. Ne 7464-79), nonoca nponyckanus 350 MI'1, ntnana3oH JUTENbHOCTH
pazBeptku oT 10 He/cm 10 100 Mc/cM, OTPEIHOCTh U3MEPEHUM aMIUTUTYAbl M BPEMEHHBIX HHTEPBAJIOB
+5 %:;

BOJILTMETp yHUBepcanbHblil B7-79 (Per. Ne 36480-07), npenen nuzmepenuii Hampsbxkenus 100 MB,
Mpeiesibl 1onmyckaeMon norpenrHoct udmepenus £0,04 %.

Jlonmyckaercsi IpUMEHEHUE AaHAJIOTUYHBIX CPEJICTB MOBEPKH, 00ECTIEUMBAIONIUX OIpEaeIICHUE
METPOJIOTMUECKUX XapakTepucTuk nosepseMbix CU ¢ TpeOyemMoii TOUHOCTBIO.

3HaK MOBEPKM HAHOCHUTCS JAaBJICHHEM Ha CIELUAIbHYI0 MACTHKY JABYX IUIOMO, KOTOpBIE
PAacCIIOJIOKEHBI HA 3aHEH MMAHENIM B MECTAX KPEIJICHUSI BEPXHEH U HU)KHEHN KPBIILIEK.

CeeneHnst 0 MeTOAMKAX (METOAAX) U3MEPEHHU I
MPUBEICHBI B OKCILTYyaTallHOHHOM JOKYMEHTE.

HopMaTHBHBIE JOKYMEHThI, YCTAHABJIMBAKOIINE TPeOOBaHUS K YaCTOTOMEPAaM YHHBEpPCAIbHbIM
Y3-89

I'OCT 22335-98. «YactoTOMephl 3IIEKTpPOHHO-cueTHbIe. OOIINe TeXHUYECKHue TpeOoBaHUs
Y METO]Ibl UCTIBITAHUS.

I'OCT 22261-94 «CpenctBa u3MepeHHH >JIEKTPUYECKMX W MAarHUTHBIX BenuuuH. OOume
TEXHUYECKHUE YCIOBUSY.

I'OCT 8.129-99 I'CH «I'ocynapcTBeHHas IOBEPOUHAsl CXEMa Ul CPENCTB U3MEPEHUI BPEMEHU
U YaCTOTBD».

HN3roroBureb
AxnmonepHoe obmiecTBo «HaywHo - mpousBoicTBeHHas hupma « TeXHOSIKC
(AO «HII® «TexHOsIKCY)
WNHH 7719247218
Anpec: 105484, r. Mocksa, ynuua [Tapkoas 16-s1, nom. 30, 3T. 4, nom. I, komH. Ne 5
Tenedon (paxc): (499) 464-23-47, 464-59-81
Web-caiit: www.tehnojaks.com; E-mail: mail@tehnojaks.ru

HcnbiTaTeJbHBIA HEHTP

l'ocynapcTBEHHBIN LIEHTP MCHBITAHUN CpeACTB M3MepeHuil denepanbHOE TOCYIApCTBEHHOE
yupexaeHue «32 TocynapcTBEHHBIH Hay4dHO - MCCIEIOBATEIbCKUM MCIBITATENbHBIA HWHCTUTYT
MunucrepcrBa o6oponsl Poccuiickoit @enepanun» (U CU OT'Y «32 THUMM MuHOOGOpOHBI
Poccuny)

Anpec: 141006, MockoBckas 06sactb, T. Mertumiy, yi. Komaposa, 13

Temn.: (495) 583 99 23; daxkc: (495) 583-99-48

Atrectar akkpenutauuu 'l CU «Boenrect» 32 'HUNU MO P® 1o npoBeeHUIO UCTIBITAHUM
CpEICTB U3MepeHuii B nensax yreepxkacHus tuna Ne 30018-05 or 21.12.2005 r.
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