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OIIMCAHUE THUTIA CPEJICTBA U3MEPEHUM

['eHepaTOpbl CUTHANIOB MPOH3BOIBLHOU GopMel cepur AFG31000

Ha3znaveHnne cpeacTBa u3MepeHuid
['enepaTopsl CHrHaIOB IpoM3BOILHON QopMmbl cepun AFG31000 (mamee — reHeparophl)
IIpeIHa3HAYEHHI JJI BOCIIPOM3BEICHH A JIEKTPUUECKHX CHTHAIOB CIIOXKHOU H IPOU3BOIBHON (OPMEL.

Onmucanue cpexcrsa H3MepeHHId

ITpunuun AeHCTBUS TEHEPATOPOB OCHOBAaH Ha MPAMOM LH(POBOM CHHTE3€ CHUTHAIOB C
MCIIOJb30BAaHHEM BHYTPEHHEIO YCTpOMCTBA NaMATH, NIH(PO-aHATIOrOBOTO IIpeodpasoBaTeris,
IpPOrpaMMHUPYEMBIX aTTEHI0ATOPOB. ['eHepaTophl MO3BOIAIOT BOCIPOM3BOIUTE CUTHAIBI CTAHIAPTHBIX
GopM, a TaloKe CHTHAIBI ¢ aMIUTUTYIHOM, 4ACTOTHON M (Pa30BON MOYJIAUMEH OT BHYTPEHHETO HIIH
BHEIITHETO MCTOYHHMKA MOIYJNHPYIOIIEro CHrHaja. llapameTpsl CHrHaJloB MPOH3BOJIBHON (DOPMEI
33JJatOTCS MOJIB30BATENIEM.

VYIpaBiieHHe reHepaTopaMy OCYIIECTBISIETCS BPYUHYIO C JIMIICBOM MAHEIH HITH JHCTAHIHOHHO
o uHTeppeiricam GPIB, LAN (10/100BASE-T), USB.

Cepust reneparopoB AFG31000 BxmowaeT B cebf AecATh MOAHMDHKALMH, OTIHYAFOIHXCS
KOJIMYECTBOM KaHAJOB M BepXHEH rpaHuuell 4acTOTHOro jauanazoHa. llepedeHb MOIH(pUKAIIMIA
npuBelieH B Tabmuie 1.

Tabauua 1 — Mogudukanuu reseparopos cepur AFG31000

O0o3HaueHue Konugecrro BepxHsist rpanuna
MOAHHKALIH KaHAJIOB YaCTOTHOro Auanazona, MI'n
AFG31021 1 55
AFG31022 2
AFG31051 1 50
AFG31052 2
AFG31101 1
AFG31102 2 100
AFG31151 1
AFG31152 2 S
AFG31251 1
AFG31252 2 ak

KOHCTpYKTHBHO IE€HEPaTOPhI BBINTOJITHEHEL B BH/IE MOHOOIOKa B HACTOJILHOM HCIIOJIHCHUM.

OOummi BHI TeHEpaTOpOB H cXeMa IUIOMOHPOBKM OT HECAHKIMOHHPOBAHHOTO JOCTYIIA
II0Ka3aHbl Ha pucyHke 1. Bun 3annell naneny ¢ ykazaHueM MecTa HAaHECCHHS 3HAKa YTBEPIKIEHUS THIIA
1 3HaKa MOBEpPKH ITOKa3aHbl Ha PUCYHKE 2.

IIporpammHoe oGecneueHue

IIporpamMHoe oOecredyeHHe, YCTaHOBIEHHOE HAa BHYTPEHHHH MHKPOIPOLECCOP, BBHIIOIHIET
GyHKUMH yIpaBIeHHS peXXUMaMH paboTel U 0TOOpaXkeHHs HYHKIIMHA, €r0 METPOJIOTHUECKH 3HAYHMA
YacTh CIIYKUT AJIA 3alaHUs 3HAYEHUH HANPsDKEHUS U YaCTOTHI BRIXOHEIX CHTHATIOB.

YPOBEHB 3aIMTEI IPOrPAMMHOIO O0ECIeUeHHs] OT HelmpeIHAMEPEHHBIX U MpEeIHAMEPEHHBIX
W3MeHeHHH «Hu3kuE» o P 50.2.077-2014.

Hnentuduxanonsble JaHHBIE TPOTPAMMHOTO 00ecIIcUeHud PUBEAEHEI B TabIHIE 2.



Jluer Ne 2
Beero nuctos 6

Tektronix

cxema IJIOMOUPOBKH (CTHUKED)

PucyHok 1 — O0muit Buj (nepeansist NaHess) FeHepaTopoB
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MECTO HaHECEHH S 3HAaKa YTBEPXKICHUA TUIIA H 3HaKa IIOBEPKH

Pucynok 2 — O6mwmii Bu (3a1Hss 1aHeIb) TCHEPaTOpOB
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Tabmuna 2 — MaeHTHUKaIMOHHBIE JaHHbIE IPOTPAMMHOT0 o6ecIeueH s

W enTndukanoHHble TanHble (IPH3HAKH) 3HaueHue
M nenTudurannoHHOe HAMMEHOBaHHE AFG31000 Firmware
Homep BepcuH (MaeHTUQHKAITMOHHBIH HOMED) He Hike 1.4.6

MeTpo.noquecmle H TEXHHYECKHE XapaKTePHCTHKH
MeTponomquKHe H TEXHHYECKHUE XapaKTCPHCTHKH IIPEACTABIICHbLI B tabmunax 3 u 4.

Tabimna 3 — Merposioruueckue XapakKTepHCTHKH

Mo nudukanus
AFG31021| AFG31051 | AFG31101| AFG31151| AFG31251
AFG31022 | AFG31052] AFG31102| AFG31152| AFG31252
MakcumaTbHas 9acToTa CHIHAJIOB CTAHAAPTHAIX GOPM U IPOH3BOIIBHOM (opmbl, MI 11
CHHYCOUJANIbHBIA 25 50 100 150 250
IPAMOYTOJIbHBIH, UMIYTbCHBIH 20 40 80 120 160
NUI000pa3HbIi 1 Apyrue , 0.5 0.8 1.0 1.5 2.5
CHUTHAJIBI CIIOKHOM (OpPMBI
MIPOU3BOJIBHOH (hOPMBI 12.5 25 50 75 125
Brixonnoe comnporusienue, Om 50
Jlnana3zoH ycTaHOBKH aMILTHTYA6! Um nepemMeHHOTo HanpsokeHus (m-m), B
Ha Harpy3ky 50 Om 0,001 <Um<10% 0,001 <Um<5?
Ha BBICOKOOMHYIO Harpy3Ky 0,002 <Um <20 0,002<Um <10~
HepagnomepHocTh AUX CHHYCOMIATRHOTO CHTHANA Ha yacToTax F, 1B, ne Gomnee
F <5 MI'np +{),2 +0,2 +0,2 +0,2 +0),2
SMI'm<F=<25MIng +0,3 - - - -
SMIm<F<25MI - - - +0,3 +0,3
SMI'm <F <50 MI't - +().3 - - -
5MI'm<F <100 MI'n - - +0,3 - -
25 MI'u <F <100 MI'n - - - +0,5 $1hL3
100 MI'm <F <150 MI' - - ’ s 1) -
100 MI'm < F <200 MI'y - - ’ ’ +1,0
200 MI'm < F €250 MI'y - - ) ) 7.0

1) Sin(x)/x, mym, I'ayce-dopma, Jlopenu-popma, sxcroHeHIHaNbHAs Gopma, XaBep-CHHYC.
2) ina cunycouanibHoro curuana: 0,001 < Um < 8 na yacrorax 60 MI'y < F < 80 MI'u;
0,001 <£Um < 6 ga yacrorax F > 80 MI'1.

s npsMoyronbHOro U uMnyascHoro curuana 0,001 < Um < 5 ga yactorax F > 40 MIw.
3) Jns cunyconaansnoro currana: 0,002 < Um < 16 na yactorax 60 MI'ny < F <80 MI1i;
0,002 <Um < 12 Ha yacrorax F > 80 MI .

J1a npamoyroasHoro 1 uMnyabscHoro curaana 0,002 < Um < 10 ua yactorax F > 40 MI'w.
4) 0,001 < Um < 4 ga yacrorax F > 200 MI'm.

5) 0,002 <Um < 8 Ha gacrorax F > 200 MI .

6) OTHOCHTEIBHO aMIIUTY b Hanpskenus (-11) 1 B na gactore 1 k[,
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Monaudukanms
AFG31021| AFG31051| AFG31101 | AFG31151| AFG31251
AFG31022| AFG31052| AFG31102| AFG31152| AFG31252
OTHOCHTETEHEIH YPOBEHb TAPMOHHK CHHYCOHIATEHOIO CHrHANA Ha yactotax F, 1B, He Gosee
100 <F<20kl'u 77 =77 =77 =72 —72
20xI'u <F <1 MI'g 72 72 =72 =72 =72
1 Ml <F <5 Ml —65 —65 —65 —74 —74
SMIm<F<25MIn —-56 - - - -
SMI'm<F<25MIn - - - —69 —69
SMIm<F <50 Ml - —56 - - -
SMI'm<F <100 MI'n - - —-56 - -
25 MI'm < F < 150 MI'u - - - -37 -
25 MI'm < F <250 MI'u - = - - —37
[Ipenesibl qUana3’oHa yCTaHOBKH MOCTOSHHOTO HAIIPSIKCHHUS cMeIeH s, B~
Ha Harpy3ky 50 Om k5.0 £ 0.5
Ha BBICOKOOMHYIO Harpys3Ky +10,0 +5.0
JlnuTensHOCTE POHTA/Cpe3a CHrHANA IIPSIMOYTOIBEHON QOPMBI, He, He Goee )
ammutyga (m-n) Um <5 B 7.0 5,0 3.5 3,0 2,0
amrumatyaa (n-n) Um > 5 B 8,0 6,0 4.2 - -
MuHuManbHas yacToTa curaana, Mkl 1 1,09
MakcHuMaIbHOE KOTHYECTBO Pa3psIoB HHIMKAIIHH YaCTOTEI 12

PaspemeHHe Mo 9aCTOTE

1 Mxl 'm0 MM et MIL. paspsiia

IIpenens 1omycKkaeMoit OTHOCHTENIBHOMH NOTPEIHOCTH YCTAHOBKH

YaCTOTEI [IPH BEITYCKE U3 NMPOU3BO/ICTBA WIIH 110C]IE NOJCTPOHKH A8} il,O-lO'6
OTHOCHTENBHEIH rooBoi Apeitd yacToTsl, He Ooliee +1,0-10°
ITapameTpe! cHrHaiia BHEIHEH CHHXPOHH3ALUH
aMIUTUTY 1A HanpspKkeHus (11-11), B ot 0,1 10 5,0
yactota, MI 11 10 £0,035
Paspsnnocts nudpo-aHanoroporo npeobpaszosareis, OUT 14
KosmuecTBO pa3psiioB HHAMKAMK HATPSKEHHS 4

Pa3pemeHHe 110 HAIMMPSZKCHHAO

0,1 MB wm en. M1, paspsiza

I[Ipenens! momyckaeMoli abCOMIOTHOM OTPELIHOCTH YCTAHOBKY HanpsikeHust, B

amrumatyaa (n-1n) Um cuHycoMIaIbHOTO curHaiia yactoToi 1 k'

001 Um T 8001

IMOCTOAHHOC HAIIPAXKCHHC CMCILICHHA U[)

+(0,01-|Uo| + 0,005-Um +0,001)

1) ITpu amrututyie HanpsbkeHus (m-n) 1 B, TUIOBBIe clipaBOYHBIE 3HAYCHHS.
2) Ilpu HaIM4MK NepeMEHHOTI0 HANPsDKEHHS 3HAUCHUE TIPeeNia THATa30Ha MEHbIIE Ha BETHIHHY

MMAKOBOTO 3HAYEHHUA NEPEMEHHOI'O HAIIPSKCHHA.

3) TunoBsle cripaBOYHbIE 3HAYCHHUS.

4) 1 mI' 1015 CUTHAIOB UMITYTIECHOH M MPOH3BONBEHOM (POPMEL
5) B pabouem nuanasoHe TeMeparyp.

6) [lns curnana npou3BoabHOH (HOpMBI K a0COIFOTHOM TTOrPEIIHOCTH YCTAHOBKH YaCTOTHI CJIE/IYET

no0aBuTh 1 Mkl 11,
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Tabnuna 4 — OCHOBHBIE TEXHUYECKHE XapPAKTEPHCTUKHU

THI BBIXOJHOTO BBICOKOYACTOTHOTO COEAMHHUTENS BNC(f)
HomuHasbHble 3HaYeHHs HAMPSKeHHs ¥ 9acToThl ceTu nmuTanust | ot 110 no 240 B; o1 47 1o 63 ',
115 B; or 360 no 440 I'nx
ITotpebsiemast MonHOCTH, BT, He 6071ee 120
["abapuTHBIE pazMephl, MM
IIMpUHA 413
rinyouna 144
BBICOTA 192
Macca, kr, He Gosee 5,0
Paboune ycnoBus npUMeHEHHUs
TeMIieparypa oKpyXKarolero sozayxa, °C [ ot 0 10 50
OTHOCHTEJIBHAs BI2KHOCTE BO3/1yxa, %, He 6osee (O3 KoHIEHCaTa)
npu temreparype 10 40 °C Bxmod. 80
upu Temmeparype cB. 40 °C no 50 °C Bximou. 60

3HaK YTBepK/IeHHA THIIA
HAHOCHTCS Ha 3aJHIOK0 MaHeIb KOPIyca B BUJE HAKICHKH M Ha TUTYIBHBIA JKUCT PYKOBOJCTBA IO
SKCILTyaTaliy THIIOTPAPCKHM CIIOCOOOM.

KoMnIeKTHOCTH cpeacTBa H3MepeHMil
mpeacTaBieHa B tabnuue 4.

Tabnuua 4 — KOMIUIEKTHOCTH F€HEPATOPOB

Haumenosanue u 0003Ha4eHUE Kon-Bo
[eHepaToOp CHTHAIOB NPOH3BOILHON (opmbl ceprun AFG31000
Moaudukanus AFG31021/AFG31022/AFG31051/AFG31052/ 1 wT. 1o 3akasy
AFG31101/AFG31102/AFG31151/AFG31152/AFG31251/AFG31252
KabGens cereBoii Tim Al 1 .
PykoBoactBo mo skcruryaraipu 077-148-602R 1 miT.
Meroauka mosepku AFG31000/MII-2019 1 mr.

IMoeepka
ocymectsiasgercs mo gokymenty AFG31000/MII1-2019 «I'CH. I'enepaTophl CHTHAIOB [POM3BOTEHON
dopmsl cepur AFG31000. MeToauka moBepku», yrsepaaenaomy AO «AKTH-Macrep» 11.12.2019 1.

OcHOBHBIE cpe/ICTBa [TOBEPKH:

- CTaHJapT 4acToThl pyOuauensiit FS 725, peructpannonHsiit HoMmep 31222-06;

- yacToToMep yHuBepcaibhbii Tektronix FCA3000, peructpaiosHelil Homep 51532-12;

- myabtaMerp Keithley 2000, peructpannonssiii Homep 75241-19;

- mpeoGpasoBarels uaMepuTebHbii NRP-Z51, perucrpanvonssiii Homep 37008-08.

JlomycKaeTcss NPYMMEHEHHE aHAJIOTHUYHBIX CPEICTB IMOBEPKH, OOCCIEUMBAIOIIMX OINpe/le/ieHHe
METPOIOTMYECKHMX XAPAKTEPUCTHK TMOBEPIEMBIX CPEIICTB M3MepeHHH ¢ TpeOyeMOH TOYHOCTBIO.

3HAK [MOBEPKM HAHOCHTCA 3a/HIOI0 TAHETh KOPIyca FeHepaTopoB B BHIAE HAKIECHKH W/HiM Ha
CBHUJIETENIECTBO O IOBEPKE.

CrejleHus 0 MeTOIUKAX (MeTOAAaX) H3MePEeHUH
MPUBEAEHBI B KCIUIYaTallHOHHOM JOKYMEHTE
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HopmaTHBHbIE [JOKYMEHTBI, YCTAHABIMBAIOIIHE TPeGOBAHHS K reHepaTopaM CHIHAJIOB
npoH3BOIbHOI dopmbl cepun AFG31000

I'CH. T'ocymapcTBeHHast moBepodHas cxema I CPEACTB H3MEPEHHIT BPEMEHU M YacCTOTHI
(mpukas Poccranmapra ot 31.07.2018 . Ne 1621)

I'OCT 8.027-2001. T'CH. TocymapcTBeHHAs MOBEPOYHAS CXeMa IS CPEICTB U3MepeHui
IOCTOSHHOIO 3JICKTPHYECKOTO HANPSKECHHS H JIEKTPOABHIKYILEH CHIIBI

I'CH. TocynapcTeeHHas MOBEpOYHAs CXeMa /Ul CPEACTB H3MEPEHHIA NIEPEMEHHOT O
IEKTPUYECKOTO HampsikeHuss 10 1000 B B jmanazome wactor or 1107 mo 2-10° I'n (mpukas
Poccranpapra ot 29.05.2018 r. Ne 1053)

HzroroBurens
Komnanus “Tektronix (China) Co., Ltd.”, Kurait
Anpec:1227 Chuan Qiao Road, Pudong New Area, Shanghai 201206, P.R.C
Ten.: (8621)38960893, daxc: (8621)58993156
E-mail: moscow@tektronix.com

3agBuTeNb
IlpencraButensetBo koMmnannu « Texrponnke MaTeprsmm, UHK.» B Poccuu
Axpec: 125167, r. MockBa, JIeHUHIpaJICKHii TPOCTIEKT, 1. 37, K. 9
Ten.: +7 (495) 664-75-64, daxc: +7 (495) 664-75-65
Web-caiit: www.tektronix.ru
E-mail: moscow(@tektronix.com

HcnpITaTebHbIH LEHTP

AxuuonepHoe o6mectBo «AKTU-Macrep» (AO «AKTHU-Mactep»)

Anpec: 127106, r. Mocksa, HoBoBnaasIkuuckuit mpoes, 1. 8, cTp. 4

Ten./dakc: +7 (495) 926-71-85

Web-caiir: http://www.actimaster.ru

E-mail: post@actimaster.ru

Atrectar akkpeautauud 3A0 «AKTH-Macrep» 10 NpOBEIEHHIO MCHBITAHHE CPEACTB
U3MEPEHHH B Lenax yrBepxaeHus tuna Ne RA.RU.311824 ot 14.10.2016 1.

3aMecTHTEb

PyxoBonurens ®enepansroro B
areHTCTBA [0 TEXHHYECKOMY &
PETYJIMPOBAHHUIO U METPOJIOTHH o _ A.B. Kynemos
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