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1 O6mue cBegenus

(3]

1.1 Hacrosimas MeTOJWKA MOBEPKH PACIPOCTPAHACTCH Ha TEHepaTopbl CHUTHANOB  CIOWKHOI
/npousBonbHOi Gopmbl 81150A, 81160A, 81180A, 81180B (nanee — reHepaTopbl). H YCTaHABIHBACT
MOPAIOK H 00BEM X TEPBHYHOM M NEPUOIMYCCKON MOBEPOK.

1.2 MuTepBan MekTy moBepkam - 1 roj.

2 Onepauuun noBepKH

2.1 Ilpu noBepke aHATM3aTOPOB BBINOJHUTE paboThl B 00beMe, YKa3aHHOM B TabauLe 1.

Tabnuna 1
[lpoBenenue onepa- | 81150A. | 81180A. |
LMK TPH 81160A | 81180B
Homep nynkra | mepBuu- -
Haumenosanue onepauun METOIMKH NO- | HOI no- m]:qe
BEPKH BEpKe &
CKOM 110-
(mocne
BEpKe
pemMoHTa)
1 Baemnuii ocmotp 8.1 aa Ja + +
2 OnpoboBanue 8.2 Ja Ja + i
3 UnenTtudukanus nporpaMMHoOro
. huxas nporp 8.3 Ja na + #
obecrieveHus
4 OmnpeneneHde MNOIPeUIHOCTH yCTa-
gt P Y 8.4 Ja Jaa + g
HOBKH HacTOThI
5 OmnpejeneHne NOTPEMIHOCTH  YC-
oA P y 8.5 Ja na + -
TAHOBKH JUIMTEJILHOCTH UMITYJILCA
6 OmnpeneneHne BpeMeHH HapacTa-
HMf/CTIaZla CHTHAJa M TOTPEIHOCTH 8.6 Ja Ja + -
BPEMEHH HapaCTaHMs/Ca/la CHIHAJA
7 Omnpeaenenue TMOrPeLIHOCTH yCTa-
HOBKHM aMIUIMTYIbl HMIIyJIbCa H [M0-
IPEIIHOCTH  YCTAHOBKH  BBIXOJHOTO 8.7 aa Ja * +
CMCILUCHHWA HAIPAMKCHUA [MOCTOAHHOIO
TOKa
8 Omnpenenenue ManasoHoB MOMY/IA-
LMK
9 Onpenenenve rapMOHHYECKHX HC- 89 aa aa + E
KayKeHH I .
10 Omnpenenenue HepaBHOMEPHOCTH na aa : +
AUX 8.10

2.2 [lpn nosryyeHHH OTPHLATEIBLHBIX PE3y/IbTATOB NPH BHIIOIHEHHM MO0OH U3 onepaituii
noBepKa Npekparaercsi 1 npubop Gpakyercs.

3 CpeacrBa noBepku

3.1 Tlpu nposeneHMH MOBEPKH HCIOJIB30BaTh CPEACTBA H3MEPEHMEl M BCIOMOTaTe/bHOE
obopyaoBaHue, peJICTaBIeHHbIe B Tab/auLe 2.

HAYYHOE
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Tabnuua 2

Ne mynkroB me- | HanmeHnoBanue paboumx 3TalOHOB WM BCIIOMOTaTe IbHBIX CPE/ICTB MOBEPKH: HO-

TOAMKH TIOBEP- | Mep JOKyMEHTA PErJaMeHTHPYIONIEr0 TeEXHHYeCKHe TpeboBanus K pabo4uum 3Ta-

KH JIOHaM HJIH BCIIOMOI'ATe/IbHBIM CPEICTBAM; pas3psl 0 roCy1apCTBEHHOMH 10BepoY-

HO# cXeMe H (HIIH) METPOJIOrHYeCKHE H OCHOBHBIE TEXHHYECKME XapaKTCPUCTHKM
Cpe/CTBa [MOBEPKH

8.4 Hactotomep anekTponHO-cueTHbIH Agilent 53132A (26211-03) ¢ onmsimu 010,
030: AHAIA30H H3MEPSEMBIX 4aCTOT OT 0 mo 3 I'Tu, norpemHoOCTs MO YacToTE
2,5:10°

8.5,8.6 Ocuumnorpad mudposoit 3anomunaronmii MSO-X 4154A (nosoca mponyckanus

1,5 TTu, Bpems napacranns 300 e, mpefesibl J0MyCKaeMoii OTHOCHTEIBHOI 10~
IPEIIHOCTH ONOPHOIO HCTOYHHKA 4acToThl = 1x107)

8.7 Mynbrumerp 3458A (ananazoH u3MepeHHi HANPSKEHHs IEPEMEHHOTO ToKa oT 10
MB 10 1000 B, nmanason wactot ot 1 ['m 1o 10 MI'u, norpemHocTs H3MepeHus
Hanpskerus 0,03%): Bartverp E4418B ¢ npeo6pazosarenem N8481A (npeseibl
JIOMYCKAeMOH OTHOCHTE/IbHOH MOrPELIHOCTH H3MEPEHHI MOIIHOCTH OT £ (4 110 6)
% 3aBMCAT OT IHMANa30Ha YacTOT, 3HAYEHHUS M3MEPAEMOr0 YPOBHS CHIHAIA W THIIA

npeoOpazoBarelis)

8.8 Wsmeputens moaynsuun Beruucantenshbii CK3-45 (morpemsocts uiMepeHus
MOy sIuA + 2.5 %).

8.10 Barrverp E4418B ¢ npeobpazosarenem N8481A

8.9 Ananusarop cnektpa E4443A (1manazon wactor ot 3 [t 10 6.7 I'T'11, yposeHs

rapMOHHYECKHX HCKaKEHHH BTOpOro nopsiaka munyc 82 nbx)

3.2 JlonyckaeTes MCTIONb30BaHHE APYTHX CPEICTB H3MEPEHHIT H BCMOMOTaTeIbHOTO 000pYy-
NIOBaHHs, UMEIOIIHX METPOJOIHYECKHE M TEXHHYECKHE XApPAKTEPHCTHKH HE XVXKE XapakTepHCTHK
NpHOOPOB, NPUBE/ICHHBIX B TaOIHIIE 2.

3.3 IlpumensiemMble CpeCTBA MOBEPKH [OJUKHBI OBITh YTBEPHKAEHHOIO THIIA, MCIIPABHBI H
MMETb JICHCTBYIOLINE CBH/IETEILCTBA O TIOBEPKE (OTMETKH B (JOPMYJIsipax WM Macnoprax).

4 TpedoBanus Kk KBaTHPHKAIMH NOBEpUTeICH

4.1 K npoBe/icHUIO IOBEPKH T€HEPATOPOB JOMYCKACTCS HHKEHEPHO-TEXHHUECKHIl epcoHal
CO CPEIHETEXHUYECKHM HITH BBICIIIHM 00pa30BaHHEM, 03HAKOMIICHHBII ¢ PYKOBOICTBOM I10 JIKCILIVa-
Tauuu (PD) M nokymenTanmeil mo moBepke, AONYLIEHHbIH K paboTe ¢ JMEKTPOYCTAHOBKAMH W
MMEIOIIHE TIPABO Ha MOBEPKY (aTTECTOBAHHBIMHU B Ka4eCTBE MOBEPHTEIEH ).

5 TpeboBanus He3onacHoCTH

5.1 Tlpu nposeiennn noBepKH A0KHBI ObITh COOMOACHBI TPEOOBAHMS GE30MACHOCTH B CO-
orBercTBUH ¢ ['OCT 12.3.019-80.

5.2 K pabote ¢ renepaTopaMH JOMYCKAKOTCA JIMLA, H3yuHBLIHE TpeGoBaHHs 0e30MacHOCTH
no 'OCT 22261-94, TOCT P 51350-99. HHCTPYKIMIO 10 MpaBHIaM W MepaMm 0Ge30macHOCTH U Mpo-
HIe/IIIHE HHCTPYKTAXK Ha paboyeM MecTe.

5.3 Ilpu mpoBejieHHH NMOBEPKH HEOOXOIMMO MPHHSTH MEPBI 3alUTBI OT CTATHYECKOrO Ha-
NPSOKEHMS, MCIOJB30BATh AHTHCTATHYECKHE 3a3eM/IEHHBIE OpacieTsl ¥ 3a3eMIEHHYIO OCHACTKY. 3a-
NpEeaeTes MPoBe/ICHHE U3MEPEHHI IIPH OTCYTCTBUM MJIM HEHCIPABHOCTH AHTHCTATHUYECKHX 3aLlMT-
HBIX YCTPOMCTB.

HAYYHOE
OBOPYNOBAHME



6 YcaoBusi noBepkn

6.1 IloBepKy MPOBOIMTE MPH CIEAVIOUINX YCIAOBHAX:

- TEMIIepaTypa OKpyKaroiero Bosayxa, °C 23 =5%;
- OTHOCHTEJIbHAs BIQKHOCTE BO3AyXa, %o ot 5 o 70;
- atMochepHOe TaBICHHE, MM PT. CT. o1 626 10 795;
- HallpsKeHHe nuTanus, B ot 100 10 250
- yacrora, [ i ot 50 110 60.

*Temneparypa BBIOHPAeTCs B COOTBETCTBHH C PYKOBOJCTBAMH TI0 IKCILIYATAIMH CPE/ICTB MMOBEPKH.
Bee cpenctsa mamepeHHil, HCTIONB3YIOMIHECS MIPH MOBEPKE TEHEPATOPOB, JI0KHBI padoTaTh B HOP-
MaJIbHBIX YCIOBHSX 3KCILTyaTalnH.

7 IloaroToBKa K noBepke

7.1 Ilepea npoBeaeHHeM MOBEPKH HEOOXOAMMO BBINMOIHHTH CIEAYIOUIHE TOATOTOBHTE b-
Hbl€ paboThI:

- BBIIIOJIHUTH OMEPallHi, OFOBOPEHHBIE B J1OKYMEHTALIMH M3TOTOBHTEIA HA MOBEPSCMBIH Ire-
HEpaToOp MO €ro NOAroToBKe K padore;

- BBITIOJIHKTE OTIEPallHH, OrOBOpeHHbIE B PD Ha npHMeHseMble cpeiacTBa MOBEPKH 110 HX
HOATOTOBKE K H3MEPEHHSIM;

- OCYILIECTBHUTH MPOrpeB npubOpoB /LISt YCTAHOBIEHHS HX paboyHX PeKHMOB.

8 IIpoBenenue noBepkn

8.1 BHewHui ocMOTp

8.1.1 Ilpu BHEITHEM OCMOTpPE MPOBEPHUTH:

- OTCYTCTBHE MEXAHHYECKHX MOBPEKIAEHHH U ocnaliieHue 1eMEHTOB, YETKOCTh (PUKCALlHH
UX MOJIOKEHHS,

- 4€TKOCTh 0003HAUCHUH, YHCTOTY W HCIIPABHOCTh Pa3béMOB M THE3J., HAJIHYME W 1IEJI0CT-
HOCTEL MeYareil H mioMo;

- HAJIMYHE MAPKHPOBKH COTJIACHO TPeOOBAHHAM IKCILUTYaTAIHOHHOH JIOKYMEHTALIHH.

8.1.2 PesynbTaThl MOBEPKH CYHTATh MOJIOKHTEIBHBIMH, €CITH BBITIOJIHAIOTCS BCE MEpeyHc-
neHHble TpeboBanus. B npoTHBHOM cityvae aHami3atop Opaxyercs.

8.2 Onpobosanue

8.2.1 IoaknrounTh reHepatop K ceTd nutaHus. Bxmounts npubop cornacuo P,

8.2.2 Haxats knasuury «Store/Recall» na kopryce reneparopa.

8.2.3 V6ennTbes B BO3MOKHOCTH YCTAHOBKH PE/KMMOB M3MEPEHHI M HACTPOHKH OCHOBHBIX
MapamMeTpoB H PEeKHMOB H3MEPEHHI! reHepaTopa.

8.2.4 PesynbTaThl 0npoOOBaHHs CYHTATH [OJOKHTEIBHBIMH, €CJIH NIPH BKJIKOYEHHH OTCYT-
CTBYIOT COOOIIEHHS O HEHCIIPABHOCTH W IEHEPAaTOpa MO3BOJISET MEHATH HACTPOIKH MapamMeTpoB H
peKHUMBI paboThI.

8.3 MaeHTuuKalys nporpaMMHOro odecriedeHus

8.3.1 IIpoBepKy COOTBETCTBHS 3asBICHHBIX HICHTHOHKAIMOHHBIX AQHHBIX MPOrPAMMHOTO
obecneuenns (I10) ananu3zaropa npoBOAMTE B CAEAVIONIEH 10C/IEI0BATEIBHOCTH:

- IpOBepUTHL HaumeHoBauHue [10;

- IPOBEPUTHL MICHTH(HKAIIMOHHOE HauMeHoBaHue [10;

- IPOBEPHUTL HOMEP BepCHH (MaeHTHDUKaHOHHBIH HOMep) [10;

8.3.2 PesynbTaThl HOBEPKH CUHTATH MOJIOKHTEILHBIMH, €CJIH HACHTHOUKAIMOHHDIC JIaHHbIE
[10 cooTBETCTBYIOT HICHTH(DHKALMOHHBIM JIAHHBIM, TPUBEIEHHBIM B TabmuIe 3.

HAYYHOE
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Tabnuua 3

HaumeHoBanue WUnentuduxa- | Homep Bepcun | [ndpoBoii naeH- | AJroput™ BelumMcIIe-
[1O IIMOHHOE Ha- | (MaeHTHdukanm-| THdukatop [1O |Hus wMdpoBOro HiaeH-
UMEHOBaHHE OHHBbIH HOMEP) |(KOHTpOJbHas cyM-|  TH(dukatopa [10
1O 10, e HIKE Ma)
1O anst reHepaTopoB .8] L0A:
curnanos caokmoit | © g 2-T0 | 81150A:2.07.0 .
/MpOM3BONILHOI HOPMBI o 81160A: 1.0.3.0 o
81150A. 81160A 81160A.1.0.3.0
SIléOA/B ’ 81150A/B: 81180A/B: 1.62
ag81180A-v1.62

8.4 Onpenenenne OTHOCHTENBHON MOTPELIHOCTH YCTAHOBKH 9acTOThI

8.4.1 OnpeneneHHe OTHOCHTENBHOH MOTPEIIHOCTH YCTAHOBKH 4acTOTHI Af MPOBOIUTE I1My-
TEM C/IMYEHHS YCTAHOBICHHOI'O 3HAYEHMS YaCTOThI fo C MOKA3aHUAMM 4HacTOTOMEpa fom. MOAKIIO-
YEHHOTO K BBIXOJY I'eHepaTopa.

8.4.2 YcranoBUTH peskuM paboThl IeHEpaTopa: aMILIMTY/1a BhIXOAHOro curnaia 2.5 B (2 B
Juis renepatopoB 81180A, B), wactora 1 hopMma BBIXOAHOTO CHTHANIA B COOTBETCTBHM ¢ Tadiuieii 4.

8.4.3 Onpeenenue MOrpeliHOCTH YCTAHOBKH YacTOThI BBIOJIHHThL HA YacToTtax M (hopmax

CUTHAJIa, YKa3aHHbIX B Ta0/IHIE 4:

Tabiuua 4.
Tun HomuHanbHOE 3Ha4eHne yacToThl, MI 11 [Ipenenst nonmyckaemoi
reHeparopa, MOrPEUIHOCTH
(dopma BBIXOI-
HOI'O CHrHasia
10
22,222
34.444
81150A i
CHHYCOMIQTbHAs 95,589 + 5107
71,111
83,333
95,556
107,778
120
81160A 10
CHHYCOHIa/IbHAs 50
100 )
200 +1:107
300
400
500
81180A/B 0,01
IPSAMOYTOJIbHAS 0.1
10 £1-10°
100
250

8.4.4 Onpenemuts norpemHocTs Af 110 hopmyiie:

Af = 0(: 'f-;-m)/fam

8.4.5 PesynbTaThl MPOBEPKH CUMUTATH [OJIOKHTEIBHBIMH, €C/IH HAJACHHOE 3HAUEHHE [10-
TPEIIHOCTH M3MEPEHHH YacTOThI Ha KaK/I0# M3 3a/laHHbIX 4acTOT M HA BCEX KaHajax reHepaTopa Ha-

XOIHTCS B IIpeJienax, NpUBeIeHHbBIX B Tadnuie 4. H AYL'HOE

OBOPYNOBAHME
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8.5 OnpeaeneHue NOrpelIHOCTH YCTAHOBKH JUTHTEIBHOCTH HMITYJIbCA

8.5.1 Onpenenenue MOTPEelIHOCTH YCTAHOBKH JUIMTEIBHOCTH HMILy/Ibca AT NPOH3BOJIUTH
IyTeM M3MEpPEeHUs BPEMEHHOIO MHTEepBajla MeXIy (QPOHTOM M CHAjoOM MMIyJIbca Ha
ypoBHe 0,5 aMIIHTY bl HMITYJIbCA.

8.5.2 K BeIXoay redeparopa MOAK/IOYHTE BXOJ OcLuiorpada, YCTaHOBHTE BXOJHOEC CO-
MpoTHBJIEeHHE ocipuuorpada pasHsM 50 OM. M3MepeHHst BBIMOJIHUTD MPH 3HAYEHHUAX NapameTpos
MMITYJIbCOB, YKa3aHHbIX B Tadu1. 5

8.5.3 YcraHOBHTE XapakTEepHCTHKH BBIXOIHOTO CHIHANIA FeHepaTopa, YKasaHusle B Tabiu-
e 5.

8.5.4 U3meputs npu noMolu ocuuiorpada JIHTEIbHOCTE HMITYJIBCOB FEHEPATOPA T B CO-
OTBETCTBMH CO 3HAYEHHMsSMH M3 TaOJHUIbI 5, ycTaHAB/IMBAs COOTBETCTBYIOUIME NapaMeTphl FeHepaTo-

pa.
Tabnuna 5
81150A
[TupokonosnocHsii BbIxo1., yactora 10 MI', amnamnryza 2.5 B
HomuHanbHOE 3HAUCHHE YCTAHOBKH JUTHTENb- | [Ipesnen nonyckaeMoit norpetHocTH yeTaHOBKH
HOCTH MMITYJIbCA, HC JUTMTEIBHOCTH MMITYJIbCA, HC

10 +0.501

18.889 +0.501
27,778 + (0,501
36,667 + (0,502
45.556 + (0,502
54.444 + (0,503
63.333 + 0,503
72,222 +0.504
81,111 + 0.504

90 + 0,505

BeicokoBoabTHBIN BeIX0J, yacTota 10 MI'u, amnuuryna 2.5 B

15 +(0.501

22,778 + 0,501
30.556 + 0,502
38,333 + 0,502
46.111 + 0,502
53.889 + 0,503
61,667 + 0,503
69.444 + 0,503
17,222 + 0,504

85 + 0,504

81160A: yacrota 10 MI'u, ammummryza 5 B

1,5 + 0,300

10 = (.301

20 + 0,301

30 + 0,302

40 + 0,302

50 + 0,303

60 + 0.303

70 + (0,304

80 +0.304

90 + 0,305

98.5 + 0,305

HAYYHOE
OBOPYNOBAHME
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8.5.5 BeIYMCINTh TOTPELIHOCTh YCTAHOBKH JUIMTEIBHOCTH HMMIIYJIBCOB TE€HEpaTOpa. Kak
Pa3sHOCTb MKy HOMHHAIBHBIM 3HAYEHHEM H 3HAYEHHEM, H3MEPEHHBIM OocIHITorpadom.

8.5.6 Pe3ynbTaThl MPOBEPKH CUUTATH MOJIOKUTEIBHBIMH, €CJIH [TOTPEIIHOCTD JUIHTEILHOCTH
YCTAQHOBKH HMIIYJ/IbCa r€éHepaTopa Uld BCeX KaHaIOB reHepaTopa He NMPEeBbICHT 3HAYCHUH, YKa3aHHBIX
B Tabnuue 3.

8.6 Onpenenenne BpeMeHHW HapacTaHWs/Craza CHrHANA M MOTPEITHOCTH BPEMEHH HapacTa-
HHUsI/Craza CHruaua

8.6.1 Omnpenenenue BpeMeHH HapacTaHWs/Criaza CHTHalA ¥ MOTPEITHOCTH BPEMEHH Hapac-
TaHHUA/CNIa/la CHIHAIA MPOBOAMTH METOAOM H3MEPEHHI BPEMEHHOT0 MHTEPBAIA MEKIY YPOBHAMH
umiyibea 0,1 1 0,9 aMmauTy/IHOro 3HaYEHHS ¢ TOMOIIBIO OcHUJLTorpada.

8.6.2 YcraHoBHTH Ha reHeparope:

4acToTa ce0BaHus UMIyIbcoB 5 Ml

JUIMTEJIBHOCTh UMITyJIbca (transition time) 1 ue (a1s rereparopa 81160A):

JJIUTENBHOCTL UMITyTIbca (transition time) 2.5 He (Juis redeparopa 81150A Ha BbIXOJIE 1IH-

POKOIOJIOCHOIO YCHIIHTEIs);

JUIMTENIBHOCTh UMITyJbca (transition time) 7.5 He (g renepatopa 81150A Ha BBIXOJIE BbI-

COKOBOJIbTHOT'O YCHJIMTEI )

ycpeaHenue (average) pasroe 10;

HanpskeHue cMmerenus (0 B

aMIUTHTY/I1a BBIXOHOTO CUTHAJIA B COOTBETCTBUH C Tabauuei 6.
Tabsimua 6

81150A mupoKonoI0CHbIH BBIXO
MunumansHO jomnyc- MakcumanbHo gomnyce-
AMIINTY1a BbI- Bpewms Ha- Bpems "
S0 e Suns, | pacTEEmE el THMOE 3HaueHHe Bpe- THMO€ 3HaUeHHe Bpe-
B “ e MEHH HapacTa- MEHM HapacTa-
HHs/cnaja CUrHala, HC | HUsi/criaja CHrHania, He
0,2 2 3
0,733 2 3
1,267 2 3
1.8 2 3
2,333 2 3
2,867 2 3
3,4 2 3
3,933 2 3
4.467 2 3
5 2 3
BBICOKOBOJIBTHBIH BBIXO]1
0,2 6.5 8
1,289 6,5 8
2,378 6.5 8
3.467 6,5 8
4.556 6.5 8
5.644 6,5 8
6.733 6.5 8
7,822 6.5 8
8,911 6.5 8
10 6,5 8
81160A
1 0,7 I,
2 0.7 1,3

HAYYHOE
OBOPYNOBAHME




3 0.7 1.3
4 0.7 1.3
5 0,7 1.2

8.6.3 Msmepenust MpoBOMMTS KaK [lsi [EPEAHEro, Tak U IS 3aaHero poHTa UMITy/Ibea Juls

BCEX KaHaJIOB reHepartopa.
8.6.4 Pesynbrarel MPOBEPKH CUUTATh YAOBIETBOPHTEIBHBIMH, €CIIH OHH COOTBETCTBYIOT

3HAYEHUAM, YKa3aHHBIM B Tabuie 6.

8.7 Onpesiesienne NOTPENIHOCTH YCTAHOBKH aMIUTHTY/BI HMIYJILCA W HOIPEUIHOCTH YCTa-
HOBKH BBIXO/JIHOI'O CMELIEHHS HANIPSIKEHHs TTOCTOSHHOTO TOKa

8.7.1 Onpenenerne MOrPeNIHOCTH YCTAHOBKH aMILTMTY bl MMITYJIbCA H IIOIPELIHOCTH YCTa-
HOBKHM BBIXO/IHOTO CMEIICHUS HAIIPAKEHHs MOCTOSHHOIO TOKa MPOBOINTH METO/IOM MPSMBIX H3Me-
peHHi ¢ momombro MyieTHMeTpa Agilent 3458A u Barrmerpa E4418B ¢ npeoGpasosarenem
N8481A, yctanaBiuBas aMIUIUTYBl BHIXOAHOTO CHIHAJIA M 3HAYEHHE CMELICHHS HAMPSKCHUS [10-
CTOSTHHOTO TOKa I'eHEepPaTOPOB B COOTBETCTBUHU C HUKENPUBEACHHBIMH Tabmuuamu 7. 7.1, 8, 9.
Tabnuua 7

81150A
HomunanbHoe 3nave-

[Ipenens nomyckaemoit | M3mepennoe 3Ha-
HHUE HaIlpsSKEHUA NOrPEIIHOCTH HamlpsiiKe- | YeHHEe HaNpPSKEeHHs
cmelneHus, B HUS cMeleHus, MB cMmenenus, B
Kanan 1,2: mmpokonosnocHsli Beixoa, 50 Om Ha 50 Om

[orpemsocTs Hanps-
JKEeHUA cMelrenus, MB

-5 o T
-4 + 65
-3 55
-2 + 45
-1 * 35

0 + 25

1 + 35

2 +45

3 + 55

4 + 65

5 £75

Kanan 1.2; mupokonoocuslii Beixo1. 5 Om Ha 50 Om
-9.091 + 141
-7.273 +123
-5,455 + 105
-3.636 + 86
-1,818 + 68
0 + 50
1.818 + 68
3.636 + 86
5.455 + 105
V13 & 123
9,091 + 141
Kanan 1,2; BeicokoBonbTHBI Bbixos, 50 Om Ha 50 Om

-10 + 150
-8 £ 130
-6 + 110
-4 + 90
-2 + 70

HAYHYHOE ——
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0 + 50
2 + 70
4 =90
6 + 110
8 + 130
10 + 150
Kanan 1,2; BbICOKOBOJNBTHBIH BBIX0J1. 5 OM Ha 50 Om
-18,182 + 257
-14,545 + 220
-10,909 + 184
-7.273 + 148
-3,636 + 111
0 =75
3.636 + 111
1,273 + 148
10,909 + 184
14,545 + 220
18,182 & 257
Tabnuma 7.1
- PP [Torpemnocts am- | Ilorpemuocts am- | [lorpemnocts am- ﬂpeaeﬂbluﬂo-
sHavenme avm | CHTYAB! HMIYb- | TUIHTYABI MMITYJTb- | TUIHTY/IbI UMITYITb- | ITYCKAEMOIi T10-
ca (HanpsKeHHe ca (HanpsKeHue ca (HanpskeHue IPELIHOCTH aM-
TY/BI UMITYJIbCA,
B CMELIEHHUS MHHYC cmernenus 0 B), cMmemenus 2, 5 B), TUITHTY /bl HM-
2.5 B).MB MB MB nyJjeca, MB
Kanan 1.2; mupokonosiocHsiit Beixoj, 50 Om Ha 50 Om
5 + 80
2,505 + 42,574
1,255 + 23,824
0,628 + 14,427
0,314 + 9717
0.157 + 7,357
0,1 + 6.5
Kanan 1,2; BBICOKOBOJIBTHBIN BeIX0, 50 OM Ha 50 Om
10 + 155
5,011 + 80.163
2511 + 42.663
1,258 + 23,869
0.63 + 14,449
0,315 + 9,728
0.2 + 8

HAYYHOE
ObOPYNOBAHME




Tabnuua 8
81160A
HomuuansHoe 3Haue- [Ipenenst nonyckaemoii | M3mepennoe 3naue-
HHE HalpsKeHusl HorpermocTs Banps- MOTPELIHOCTH HaTIpsiKe- HHEe HaNpsKEeHUs
cMmernenns, B RHEE CMCHIES, BB HHS cMetneHns, MB cmemenus. B
Kanan 1.2; 50 OM Ha BoIXOO
-10 + 150
-8 + 130
-6 + 110
-4 + 90
-2 + 70
0 + 50
2 + 70
4 + 90
6 + 110
8 + 130
10 + 150
Kanan 1.2; 50 Om ua 50 Om
-5 % 75
-4 + 65
-3 + 55
-2 + 45
-1 + 35
0 & 25
1 + 35
- +45
3 + 55
- + 65
5 =73
Tabnuua 9
[Torpemnoctsb L —
HomunaiabHoe | [IOrpelmiHOCTh aMIlTH- | aMILUTHTY b e s [Tpeaenbl aoryc-
3HAUYEHHE aM- TYJIbl UMITyJIbCA (Ha- UMITYJIbCA KaeMOH MorpeHo-
TUTHTY /Tl HM- NPSIKCHUE CMELleHus | (HanpshkeHue HyuRea (Emapa- CTH aMITHTYIbI HM-
nyieca, B MuHYyC 2, 5 B). MB cmerenus 0 e i nyiasca, MB
2,5B),MB
B). MmB
Kanan 1,2; 50 OM Ha 50 Om
0.05 +5.8
0.1 + 6,5
0,125 +6,9
0,25 + 8.8
0.5 +12,5
1 420
1,25 +23.8
2,5 +42.5
b + 80

8.7.2 Jlnst renepatopos 81180A/B npoBoanTE M3MEPEHHs aMILIMTY/Ibl CHIHAIA B COOTBET-
cTBHH ¢ Tabmuuamu 9, 10, 11 u 12.

HAYUYHOE
OBOPYNOBAHME
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8.7.2.1 Ycranoeuts Ha MynsTiMeTpe: ¢yHkums ACV, 1uana3od M3MepeHHsl B COOTBETCT-

BHH ¢ TaOauLe 9.

8.7.2.2 CoeauHUTh BBIXO/] FEHEPATOPa CO BXOJAOM MYJIbTHMETPA.
8.7.2.3 YcranoButs Ha reneparope: yacrora 10 k['m, Berxoast ON; Couple: DAC: 3nauenue
aMILUTHTY/IbI B COOTBETCTBHH ¢ Tabiauuei 9 u 10.
Tabnuua 9. [orpemmocTs aMmnTY b1, npsMoii Beixoa [ATT

VeTaHORIEHHOE 3HAUCHHE

JlonycTuMBIi JHana3oH U3MEHEHUs
amMruuTy s, MB

M3MepeHHbIe 3HAUCHUS aM-
WIHTY Il MB

aMIUTUTY/IBI
Kanau 1 Kanan 2
1.2 B (toasko 81180B) 424 26+17.7
500 mB 176.77+10.3
100 MB 35,3546

Tabmuua 10 - [lorpemHocTh aMILTUTY Ibl, BbIXO/ YCHIMTEIs

VCTaHOBRICHHOE 3HAYCHHE

aMIUTUTY/IbI

HOHyCTHMLlﬁ Juala3oH H3MCHECHHUA
amILTMTY b1, MB

I/I3M€peHHbI€ 3HA4YCHHS aM-
IIATY 6L, MB

Kanan 1

Kanan 2

3 B (tosnsko 81180B)

1,061 B £36.8 MB

2B 707 MB £26.2 MB

1B 354 MB £15.6 MB
500 mB 177 MmB £10.3 MB
100 MB 35.4 MB +6 MB

8.7.2.4 TlpoBecTH W3MepeHHs 3HAYCHUH aMILTHTY /1B,

8.7.2.5 CoeauHUTL reHepaTop cO BXOJ0M BaTTMeETpa.
8.7.2.6 YcranoButs Ha rereparope: Bbixojasl: On. Couple: AC, 3nadeHus BBIXO/{HOIT MO1LL-

HOCTH CHI'Hajla B COOTBETCTBHH ¢ Tabnuuei 11.

Tabnuma 11

VeraHoseHHOe 3HAYCHHE BLIXOIHOM
morHoctH 81180 A/B, ib/MBT

JlonycTuMbli 1Hana3oH H3MEHEHHS
BBIXOIHOM MolHOCTH, 1b/MBT

M3mepeHHOe 3HaUCHHE BbI-
XOIHOH MotHocTH, 1b/MBT

Kanan | Kanan 2
-10 (tosbko 81180B) -10£0.8
-5 -5+0,65
0 00,5
5 5 £ 0,65
10 (tonsko 81180B) 10+ 0.8

8.7.2.7 IlpoBecTn u3MepeHus 3HAYEHHH BBIXOJAHOH MOIIHOCTH.
8.7.2.8 YcranoButs Ha MynabTuMerpe: ¢yHkuus DCV, nuanazoH usMepeHus B COOTBETCT-

BHH ¢ Tabnuiei 12.

8.7.2.9 CoemHNTB BBIXO reHEpPaToOpa Co BXOJI0M MYJIbTHMETPA.
8.7.2.10 YcranoButh Ha reseparope: yacrtora 1 MI'u., ammumuryaa 50 mB, Beixoasi ON:

Couple: DAC; 3nauenne cMeleHUs HANIPSKEHHS B COOTBETCTBHHM ¢ Tabnuueii 12.

HAYYHOE

ObOPYNOBAHME



Ta6nuua 12 - Hanpsukenne cvetenns. [pavoit Beixon LATL
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HomuHansHOe 3Ha4eHHE Ha-

JlomycTHMBIH Mana3oH Ha-

HU3amepennoe 3HaueHHe Ha-

NpsKEHUs] CMELICHN S NpSUKEHHs CMElIeH s HPSKEHMUS
Kanan 1 Kanan 2
+1.5B 1,5 B+ 80 MB
+750 MmB 750 MB £ 42,5 MB
0B 0B+x5wMB
-750 mB -750mMB £ 425 MB
-1.5B -1.5B+80MB

8.7.2.11 IlpoBecTu U3MEpEHHS 3HAYECHHH HANPSIKCHHA CMCIICHHUS.

8.7.2.12 TMosroputh u3mepenus o n.n.8.7.2.8 — 8.7.2.10 ans soixoaos DC.

ITpu M3MEPEHUSX K HEHCTIONB3YEMOMY BBIXOJLY JI0JKHA ObITh MOAK/IIOYEHA HArPy3Ka 50 Om.

8.7.3 PesyibTarhl MPOBEPKH CUUTATH YAOBICTBOPHUTEIBHBIMH. CCJIH OHHM COOTBETCTBYIOT
3HAUEHMSAM, YKa3aHHBIM B Tabimnax 7 - 12.

8.8 Onpenenenue quanasoHoB MOTY/IAIHH

8.8.1 Onpejienienne IHANA30HOB MOJIYIISIHA MPOBOMTE METOIOM M3MEPEHHA MAKCHMalb-
HOTO M MHHHMAIBHOIO 3Ha4eHHil Kod(duuueHTa aMITHTYHON Moxynsauuy (pexum AM), makcu-
MAJGHOTO ¥ MHHHMAJIBHOTO 3HAYEHMH IeBHAIIMM YacTOThl B pekume UM u (a3oBoi MOIYyISIHN B
pexume OM.

8.8.2 U3mepeHus BBINOIHHTE € TIOMOILIBIO H3MepHTens Moy i CK3-45, noAKmoYeHHo-
0 HEMOCPEACTBEHHO K BBIXO/1y reHeparopa, Ha Hecyuiei yactore 50 Ml

8.8.3 Moy upyrolyio 4actoTy BeiOpath pasHoii 1 kI'u. B pesknme AM B reneparope ycra-
HOBHTB 3HaueHue Kod(Quuuenta ammautyaHoi moaymsuwun 120.0 % u usmeputs ¢ nomomibio CK3-
45, MOICTPOUTH YCTAHOBJIEHHOE 3HAYCHHE TAKHMM 00pa3zoM, YTOObI MOKa3aHHs W3MEPUTENs MOy~
uuu 6eumH paBHbIMH 120 %. C nOMOLIBIO OPraHoB YIPaBJICHUS I'eHepaTopa MIaBHO YMCHBIIATE yC-
TAHOBJICHHOE 3HaUYeHHE Ko3pPuurenTa aMmuTyaHoi Moayasiuu 10 0 %. [lpu a1oM nokasatus u3-
MEpHTEIs MOAYJISLUH JI0KHBl MOHOTOHHO YMEHBLIATLCS 10 3HAuYeHMs cOOCTBEHHBIX mymMoB (0.2
%).

8.8.4 B peskume UM npu moayimpytoweit yactote 1 k' yctaHoBUTH 3HAUCHHE JICBHALMH
500 xI'u (240 k' s 81150A) 1 u3MepUTh ¢ MOMOUIBIO W3MEPHTENISE MOAY/IALHH, MOJACTPOUTE YC-
TAHOBJICHHOE 3HAYECHHE TAKMM 00pa3oM, YTOObI MOKA3aHHsA W3MEPHTE/ MOAYIALMH ObUIH PaBHBIMH
500 xl'm.

VMEHBUINTh YCTAHOBJIEHHOE 3HAYeHHe aeBuaiuu 4actorsl 10 0 ['u. Ilpu sToM nokasanus
M3MEpPHTENs MOIY/IALMH A0JKHBI MOHOTOHHO YMEHBIIATLCS 0 3HAYeHMs COOCTBEHHBIX 1yMOB (12
['w).

8.8.5 B pexxume ®M nipu mojysupyroieii yactore | K[t yctaHoBHTHL 3Hauenue (asbl 360"
M H3MEPUTD C TOMOIIBIO H3MEPHTEIs MOIY/ISLUHH, TIOACTPOUTh YCTAHOBJIEHHOE 3HAYEHHE TaKUM 00-
pazoM, 4TOOBI MOKa3aHUs H3MEPHTENA MOLY/IAIIHH ObLTH PaBHBIMH 360",

8.8.6 YMeHBIINTh YCTaHOBIEHHOE 3HaUeHHe (asbl 10 0". ITpy 5TOM MOKa3aHUs HIMCPHTES
MOIYJISAIMN TOJKHBI MOHOTOHHO YMEHBILIATBLCA 10 3HAYCHHS 0.

8.8.7 Pe3ynbTaThl MPOBEPKH CUMTATh Y/OBIETBOPHUTE/IbHBIMH, €C/IM Y/IA€TCH YCTAHOBHTH
MaKCHMallbHble 3HaYCHUS KO3(D(DHLIHEHTa aMIUIHTYAHOH MOAY/IAINN H JCBHALMH 4aCTOThl U €CIU €
IIOMOILBIO OPraHOB YIIPABICHUS TEHEPaTOpa ITH 3HAYEHHS] MOHOTOHHO YMEHBINAIOTCH /10 YKa3aHHbBIX
ypOBHEH COOCTBEHHBIX 1IYMOB U3MEPHTEIS MOIYIAIIHH.

8.9 Onpenenenne rapMOHUYECKHX HCKAKEHUH

8.9.1 OnpesienieHre rapMOHMYECKHX HCKaKEHHH IPOBOAWTL METOAOM IPAMOIO H3MEPEHUsI
BTOPOI M TpeTeH rapMOHHMK BBIXOJHOIO CHrHAJa MeHeparopa ¢ MOMOIIBK dHalHM3aTopa CreKTpa Ha
4acToOTax M aMILIMTY/IAaX CHHYCOWJAIBHOTO BBIXOJIHOTO CHIHAJIA Ie€HepaTopa, YKa3aHHbIX B Taliiu-

nax 13 u 14. HAYYHOE

ObOPYNOBAHME



Tabsuua 13

81150A
MakcuMaibHO
Uckaxenune | Uckamenue Hckaxenune
Wi » Hckaxenue Hckaxenne = JOMYCTHMOR
Yactorta, | mo 2-ii rap- | mo 3-i rap- S & no 6-it
M1 NOHHEE, ety no 4-i rap- 1o >-i rap- — 3HauCHUE He-
monuke, 1b/c | monuke, nb/c KQKEHHH,
ub/c ab/c nb/e
ab/c
Kanan 1, mmupokononocHeii Out, avmntysa 1 B
0.1 -62
1 -62
1.9 -62
9.9 -57
34 -45
69 -35
120 =22
240 -22
Kanaun 1, mupoxononocusiit Out, avnantyaa 3 B
0,1 -62
1 -62
1.9 -62
0.9 -52
34 -40
69 -30
120 -17
240 -17
Kamnan 1. BeicokoBonbTHBIH Out, amrmutyaa 10 B
0,1 -40
0,99 -40
7.9 -40
50 -25
Tabmuna 14
S1160A
1 BoNBT
Yacrtora, MI'11 M3MmepeHHoe 3Ha4eHHne 2-0i rapMOoOHuKH, 1bc MakcumanbHoe 3HaueHue, jabc
0,1 -65
1 -65
1,9 -65
9,9 -62
49 -50
199 -30
250 -22
500 -22

Yactora, Ml 11

H3mepeHHOe 3HAUEHHE
3-eii rapMoHHKH, abc

MakcuMmasibHO€E 3HayeHue, jabc

0.1 -65

1 -65
1.9 -65
9.9 62
49 -50
199

HAVUKIOE
ObOPYNOBAHME



250 -22
500 -22
3 BOIbTA
Yactora, MI'11 W3mepeHHOE 3HaYeHHE 2-01 rapMOHMKH, 1bc MakcumasibHOE 3HadeHue, abc
0,1 -63
1 -63
1.9 -63
9.9 -53
49 -40
199 -27
250 -20
500 -20
YactoTta, MI'ny M3mepenHoe 3HaueHue 3-0if rapMOHHKH, abc MakcumasibHoe 3HaueHue, abe

0.1 -63
1 -63
1,9 -63
9.9 -33
49 -40
199 -27
250 -20
500 -20

8.9.2 Pe3ynbrarbl NpOBEpKH CUUTATH YAOBICTBOPHTE/IBHBIMU, €CIH OHH COOTBETCTBYIOT
3HAYEHUsIM, yKazaHHbIM B Tabnuuax 13 u 14 114 Bcex KaHa/IoB reHeparopa.

8.10 Onpenenenune HepauomepHocTH AUX
8.10.1 HepaBnomeprnocte AUX onpeiensite MeTOAOM [PAMBIX H3MEPEHHH € ITOMOLILIO
BaTTMETPa, YCTAHAB/IMBAS YACTOTY BBIXO/IHOTO CHIHAJIa FeHepaTopa B COOTBETCTBHH C Tabiuued 15.

Tabnuua 15
Yacrora JlonycTHMoOe 3HaueHHe HepaBHOMep- | JlonycTHMOE 3HaYeHHE HEPaBHOMEPHO-
noctu AUX 81180A, nb cru AUX 81180B. 1b
500 MI'n + 1 +=1.3
750 MI' + 1 +1.3
11T +1 o= 1] 2

8.10.2 YcraHOBUTH CleIyIOLIHE IApaMETPbl FeHepaTopa:
YPOBEHb BLIXOJAHOIO CHTHAlA 5 nb/MBT:

Output: On

Function: Arbitrary

Sample Clock: 4.2 GSa/s

Waveform: Sine

Frequency: 500 MHz (26.880 points, 3,200 cycles)

750 MHz (17.920 points, 3.200 cycles)

1 GHz (13.440 points. 3.200 cycles)

8.10.3 Pe3ynbTaThl MOBEPKH CUYHTATh YAOBICTBOPHTEIbHBIMH. €CIIM OHH COOTBETCTBYIOT

3HAUCHHAM, YKa3aHHbLIM B Tabuuue 15 U1 Bcex KaHaloB reHeparopa.

HAYYHOE
OBOPYNOBAHME
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9 Odopmiienue pe3yIbTATOB NOBEPKH

9.1 Ilpu nonokKHUTENBHBIX pe3yJibTaTax MOBEpPKH Ha QHAIM3ATOP BbLAACTCH CBH/IAETE/ILCTBO
YCTaHOBJIEHHOH (OpPMBI.

9.2 Ha 060pOTHO# CTOPOHE CBHJIETEILCTBA O MOBEPKE 3aIUCHIBAIOTCA PE3Y/ILTATHI TOBEPKH.

9.3 B ciiyyae OTpHLATE/IbHBIX PE3YJILTATOB OBEPKH MOBEPSAEMBIH aHATIM3ATOP K JlalbHEH-
meMy MpHMEHEHHIO He jonyckaercs. Ha nero BbyiaeTcst H3BEIIEHHE O HENPHIOAHOCTH K JQIbHEH-
el IKCIUTyaTallMy € YKa3aHUEM NPHYHH 3a0paKoBaHus.

Jam. HavansHuka HUO-1 0O.B. Kamuuckui

HAYYHOE
OBOPYNOBAHME



