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Ieneparopsl  dyukumonanshsle “JJUATECT-4” npenHasHaueHbl And (OpMHPOBaHHSA
NPENU3UOHHBIX KATMOPOBOYHBIX CHTHAJIOB JUIA IIEPBHYHOM M IIEPHOJHYECKOH IIOBEPKH
anekTpokapauorpapuueckux (B tom umcne OKI-KkaHATOB MOHHTOPOB — MEIMIMHCKHX),
sieKTposHIearorpabuueckux,  MEKTpoMHOrpapuyueckux,  peorpaguyeckux  IpubOpOB
OTEYECTBEHHOT0 U 3apyOeXHOro MPOU3BOACTBA.

Onucanne

I'eneparops! dynkuuoHanbHbIe “JIUATECT-4” gBnstoTcs 3JIEKTPOHHBIMH YCTpoHCTBamuy,
¢bopMupyrOIIUME HaGOp CUIHANOB B COOTBETCTBHM C METOJMKAMH:
o P 50.2.009-2001 «DnexTpoxkapauorpadsl, 3NIEKTPOKAPAUOCKONBI u
IEKTPOKApAMOAHAIN3aTOPbL. MeToauKa NOBEpKU »;
o P 50.2.049-2005 «MoHHTOPEI MEAUIIMHCKHE. METOIMKA IOBEPKU»;

o MU 2523-99 «nekrposHuedanorpader, 3MEKTPOIHIE(HATIOCKOTIB] 7§
aeKTposHIedanoananu3aTopsl. MeToauKa HOBEpKU Y,
. MU 2524-99 «Peorpadpwi, peoruieTu3Morpagsl, peonpeobpa3oBaTenn u

peoaHanu3aTopbl. MeTo/IMKa IOBEPKU »;
. MM 2527-99 «nextpomuorpaduueckue npubopbl. MeToauka moBEpKH».

I'enepaTopsl 00ecnieYnBalIOT Y€ThIpe peXXHMa paboThbI:

- PEeXHM 3KcIpece GOPMUPOBaHHS KATMOPOBOYHBIX CUTHAIOB, HCIONB3YEMBIX JUIS ITOBEPKA
npubopoB. B 3TOM peXHMe OCHOBHBIE CHUTHAIbl HAYT B HadaJe IPONEAYpPHl INOBEPKH H
HCKJTIOYAlOTCS 3afEP:KKH IIPH BBIBOJAX JOMOJHUTEIBHOH compoBoxaaromeil mHpopmanuu. I10
IIO3BOJIIET  JIOCTATOYHO ONEPATHBHO ONPEACTUTh MPUHLUNHAIBHYIO paboTOCHOCOOHOCTH
NIOBEPAEMBIX IPUOGOPOB B IKCTPEMAIBHO KOPOTKHH CPOK;

- pexuM QopmHpoBaHUA KaIMOPOBOYHBIX CHTHAJIOB MU IOBEPKH NpUGOpPOB IO
COOTBETCTBYIOLMM METOJHMKaM, IAe N0 MOPSJKy, Lnar 3a maroM (OpPMHPYIOTCS CHTHAJIBI,
OINUCAHHBIE B KAXIOM IyHKTe METOMUKH. [IpH 3TOM aBTOMaTHuecku 3aaaercs Tpebyemas ¢opma
CHUTHaja, 3aJaeTcst HeoOXoauMas aMIUIUTYAa U 9acTOTa CIeIOBaHUs UMITYJIbCOB;

- PeXHM, I[O3BOJMIOUMH M3MEHATh HACTPOMKH TIE€HEpaTOpOB, a TAaKXE€ BKIIOYHTH
JOTIOJHHUTENIBHBIH PEXHUM PabOTHI FEHEPATOPOB, B KOTOPOM IIPeAyCMOTpeHO GopMUpOBaHHE psiaa
TFapMOHHYECKHX CHTHAJIOB ¢ PACIIMPEHHBIM YaCTOTHBIM JHAIa30HOM JUId npoBepkn AUX kaHanoB
IIOBEPAEMBIX TPy NpHOOPOB;

- pexxumM GOpMHpPOBaHMs Ha0opa CUTHAJIOB JUIS IOBEPKH CaMOro reHeparopa

«AUATECT-4».




TpuHnmun paGoThl FeHEpPaTOPOB OCHOBAH HAa CUMTHIBAHMA M3 LHQPOBOH MHKDPOCXEMBI
TMaMATH [PEABAPUTENBHO 3aIMCAaHHBIX IU(POBBIX KOJOB CUTHAIOB 3aaHHBIX MCTOXHKaMH dopM.
IludpoBble KOABl INOCTYNaroT Ha NH(PO-aHATOTOBBIA  IpeobpasoBaTeNb (LIAID), rme
IpeoBGpa3yioTes B aHAIOroByIo dopmy. Jlasee CHrHaN II0CTyTaeT MacTaGHbIA peobpasoBaTenhb 1
cxeMy, KOTopas MpOM3BOAMT HEOOXOAMMOE COIJIACOBAHHE C OTBOMAIIMMH  3JICKTPOJAMH
3JIEKTPOKapAHOrpadIIeCKuX (BKI), 3IIEKTpOdHIEehaorpagpHIeCKux B3N),
anextpomuorpapuueckux (OMI) npubopos. Kaman mosepku peorpaduueckux (PI') mpuGopos
COCTOMT H3 KOMMYTHDYEMBIX PE3HCTOPOB (HUKCHPOBAHHOIO HOMHHANA, a TaK e UudppoBoro
MOTEHOHOMETpa. JTOT KaHal TaJlbBaHMYECKH H30JMPOBAaH OT OCHOBHOrO IpuGOpa, HuMeeT
OTAEJILHBIN HCTOYHUK MATAHUS U H30JMPOBAaHHBIE LIEIH YIIPaBJICHUS.

Oprass! yrpasjieHus Ha HepeIHeH aHeIH IpeIHA3HAYEHbI JUTSl BKIIOYCHHUS M BBIKITIOUCHHS
reHeparopa, BBIOOpa pEXHMOB pabOTBI, Iepexoja K CIEAYIOIIEMY IYHKTY BBITOJIHCHHSA
mpoleaypbl ITOBEPKH, BKIIOYEHHS HIM OTKIIOYECHHS MOACBETKH HHIUKATOpa H 3BYKOBOIO
TIOATBEPKICHUS HAKATHUS KHOMOK. ['paduueckuit MHIMKATOp IpeJHA3HAYeH IS OTOOpaKeHHUs
3HaYeHHs YacTOThl M pa3Maxa BBIXOAHOTO HANpPSXKEHUs, MHHHATIOPEl (YIPOLICHHOrO
CXEMaTH4YHOro H300paxKeHHsA) (opMBI BBIXOJHOTO CHTHAJa, HOMEpa NYHKTa MOBEPKH IO
MeTOAHNKaM. B JIeBOHM 4acTH HHOMKATOpa MOKa3bIBaeTCs CTENEHb pa3psia HUCTOYHHKA MTHTAHUS
npu6opa. BeIXonHbIE pazbeMbl reHepaTopa PacloIOXeHB! TAaKKe Ha IepeaHed JacTH npubopa u
pasziesieHbl KOHTYPaMH 10 TPYIIaM B COOTBETCTBHH C BUJIaMH IIOBEPAEMBIX IPUOOPOB.

OcHoOBHBIC TEXHHYECKHE XapaKTePHCTHKH

Tabnuna 1 — o0CHOBHBIE TEXHHYECKHE XaPAKTEPUCTHKH
IBrbI BBIXOHBIX CUTHAJIOB CHHYCOUNATBHEIH, IPAMOYTOIBHBIH (MEaHAD),

PEYTOJILHBIH, MHII000pa3HbIi, IIOCTOSHHOE
unanpsxerue, « 9Ky, «<HCCly», «<HCC2»,
«UCC3», «UCC4», «I3I-T», «OMI'-2»,
«OMT-6%, «OMI™-9», «OMI-14», «OMI-18»,
«OMI'Cy», «MT-3», «JlekpeMeHT-TeCT»,
«MH-1», «MH-2», «PT-1»
/TuanazoH yCTaHOBKH [TOCTOSHHOIO HanpsukeHus ot —300 MB g0 +300 MB Ha narpyske > 1 MOm
U_ Ha BBIXOZax DKI-kaHama

ot —25 MB 1o +25 MB Ha Harpyske > | MOwm Ha

BbIxoax OMI -kaHana
ot 0,5 MB 50 +0,5 MB Ha Harpy3ke > 1 MOwm
Ha BbIXxofax DOl '-kaHana
[Ipenensl 1omycKkaeMoi OTHOCUTENILHOH + 1 % st 3HaveHwH HanpsoxeHus 10 MB,

MTOTPEITHOCTH YCTAHOBKH MOCTOAHHOI'O +300 MB na Berxogax OKI'-kanana
HanpspxeHus OU _

t 1 % s 3HaYeHuil HanpsxeHus 125 MB, Ha
BeIXOax OMI -kanana

+ 2 % mis 3HaYeHUH HanpspkeHus 0,5 mB, Ha
BbIXOJax III -KaHaa

/InanasoH yctaHOBKH nocTosHHOMN coctapysromme# [oT 10 OM go 500 OM ¢ BO3MOXKHOCTBIO
CONpOTHBIECHHS Ry YCTAaHOBKH CJIEIYIOINETO Psa JTUCKPETHBIX
sHavennii: 10 OmM, 20 OM, 50 Om, 100 Om,
200 Om, 500 Om, 1000 Om

[Ipenens! momyckaeMoi OTHOCUTEIIEHOM +2 %

[IOTPELIHOCTH YCTAHOBKY 3HAUCHHH ITOCTOSHHOM
COCTaBJIsIONIEH conpoTuBieHHs ORy

3HaUeHHS YCTAHOBKH pa3Maxa IepeMeHHOMH 0,05 Om, 0,1 Om, 0,25 Om, 10 Om
COCTaBJIAIOIIEH CONMPOTUBJICHUS R

[Ipenens nomycKaeMoi OTHOCHTEIBHOH + 2 % pnd 3aavennii 0,1 OM, 0,25 OmM, 10 Om
[TOTPELIHOCTH YCTAHOBKH 3HAYEHHUH ITEPEMEHHOR [ 5 % s 3Hadenni 0,05 Om
cocTaBsitomel conpoTupnenns 6R




JlMana3oH yCTaHOBKH 3HA4E€HHUH pa3Maxa
HanpsokeHHs Upp BBIXOJHBIX CHTHAIOB

Ot 0,01 MB o 1 MB Ha Harpy3ke 2 1 MOM Ha
BeIxogax DI -kaHana;

Ot 0,3 MB 10 50 MB Ha Harpy3ke > 1 MOM Ha
BeIxofax OMI -kaHana

Ot 0,06 MB 1o 600 MB Ha Harpyske > 1 MOwm
Ha Beixoaax DKI -kaHana,

[Ipenensl omyckaeMoit abCcoMOTHOR
OTPEIIHOCTH YCTaHOBKH 3HAYCHHM pasMaxa
HAIIPSDKEHUS BBIXOAHBIX CUTHANIOB AU,

+ (0,01*U,p + 0,0015) MB Ha BeIXOmax I0I'-
KaHaJa

+ (0,01*Up, + 0,003) MB Ha Bexogax OKI'-
kaHaa s 3Ha4YeHu Uy, 10 20 MB

+ (0,01*Up, + 0,003) MB na BeIxogax OMI -
KaHasa

paboTHI reHepaTopa

CHHYCOUJATBHOTO 0,5;1,5;2;2,5;3; 4,5, 10; 12; 15; 25; 30; 40;
curgana, I'n 50; 60; 75

3HavyeHus yacToT B |[[IpAMOYTOIBHOTO 0,1;1;1,5;2;2,5;3;4;5;10; 12.

OCHOBHOM PEXUME  |curHana, [

TpeyronsHOro curuana, I'n

10

OKTI -xanan 0,159; 0,265; 0,53; 1; 1,59; 2; 3,183; 5; 8; 10;
15; 20; 25; 30; 35; 40; 45, 48; 49; 49,9; 50;
50.1; 51; 52; 55; 60; 70; 75; 80; 90; 100
D0I -kaHan 0,159; 0,265, 0,53;1,1,59; 2; 3.183, 5; 8; 10;
S3HAYEHHS YacTOT 15; 20; 25; 30; 35; 40, 45; 48; 49; 49,9, 50;
CHHYCOHJAJIBHOTO 50,1; 51; 52; 55; 60; 70; 75; 80; 90; 100; 120
CHrHalla B OMI -kanan 0,159; 0,265; 0,53; 1; 1,59; 2; 3.183; 5; 8; 10;
TOMOJIHHATEIHFHOM 15; 20; 25; 30; 35; 40; 45; 48; 49; 49.9; 50;
pexxuMe paboTsl 50,1; 51; 52; 55; 60; 70; 75; 80; 90; 100; 120;
reneparopa, It 150; 200; 250; 300; 350; 400; 450; 500; 1000;
2000; 3000; 4000; 5000; 7000; 10000; 20000
PI"-kanan 0,053; 0,159; 0,265; 0,53; 1; 1,59; 2; 3.183; 5;

8; 10; 15; 20; 25; 30; 35; 40; 45; 48; 49; 49.9;
50; 50.1; 51; 52; 55; 60

TIpenensl nomyckaeMoi OTHOCHUTENTBHOM
TOIPEITHOCTH YCTAHOBKH YacCTOTHI

1+ 0,5 % s wactor m0 450 ' BKIIOYHTETHEHO
+ 1 % nng gacror mo 1000 I'n BKIFOYHTEILHO
+ 2,5 % wuacror Gomeine 1000 I'ig

HepasaoMepHOCTE AUX OTHOCHTENBHO 9acTOTHI
300 I'ny

ot -0,5 1b mo 0 a1b Ha yacTorax mo 5 x['it
ot -2 n1b o 0 1b Ha wacroTax ot 5 kI'y KO
12kl

ot -6 1b o 0 n1b Ha yacrotax ot 12 xI'l

Kos(pdunueHT HeMMHEHHOCTH TPEYTONBHOTO
curHana Ha Beixogax OKI -, O0I'-, OMI -kananos

<1,0 %

OpSMOYTOJbHOR GOPMEBI

o3¢ duureHT HeMMHeHHOCTH TIooGpasHoro  [<1,0 %
curnaia PI'-xanana
KoabdunueHT rapMOHHK CHHYCOHIANEHOTO <1,0 %
CHUTHaJA
JlnTensHOCTh QpOHTa H cpe3a CHrHajia <30 MKC




[Tpenernsl JONYCKaeMOH OTHOCHTEIBHON + 3,0 % s 0,5 MB < A(n) <10 MB
MOTPEIIHOCTH YCTAaHOBKY aMILTUTYIHBIX + 5,0 % m1s 0,1 MB < A(n) <0,5 MB
mapameTpoB A(n) 37€MEHTOB KaInGpOBOYHOrO
KT -curuana (8 cootBercTBum ¢ P 50.2.009-2001)
[Tpenensl KOIMyCKaeMOH OTHOCHTEIBHON + 0,5 % nns napamerpa T1
[IOrPEINHOCTH YCTAaHOBKH BPEMEHHBIX APaMETPOB |+ 2.0 % mist mapamerpos T2...T11
T(k) anemenToB kanudpoBounoro OKI'-curnana (s
cootsetcTBuH ¢ P 50.2.009-2001)

Tpenens! omycKaeMo# OTHOCHTEIBHOM + 3,0 %
[HOrPEILIHOCTH YCTAHOBKH aMILTUTYAHBIX
[HapaMeTpPOB JIEMEHTOB KaTHOpoBo4HOro OI'-
curnana (B cootBercTBum ¢ MU 2523-99)

[Tpepens! JomyckaeMoil OTHOCHTENEHOR +1%
[OrPEIIHOCTH YCTaHOBKH BPEMEHHBIX I1apaMeTPOB
DJIEMEHTOB KanubpoBouHoro I '-curnana (8
cooTBeTcTBUH ¢ MU 2523-99)

[Ipenenbl JOMyCKaeMOH OTHOCHTEIBHON + 3,0 %
MOTPEIIHOCTH YCTAHOBKH aMILIMTYIHBIX
apaMeTpoB JJIEMEHTOB KaTMOpoBO4HEIX OMI -
curnasioB (B coorBercTBuu ¢ MU 2527-99)
[Ipenens! fomyckaeMoil OTHOCUTEIBHOR + 1%
MOrPEIIHOCTH YCTAHOBKH BPEMEHHBIX IIapaMETPOB
PIIEMEHTOB KaMOpoBOUHBIX OMI -curuanos (B
cooTBeTcTBUU ¢ MU 2527-99)

[Ipenensl 10nycKkaeMoil OTHOCUTEIBLHOM + 3,0 %
MOTPEIIHOCTH YCTAHOBKH aMIUIMTYIHBIX
napaMeTpoB 3JIEMEHTOB KauOpoBo4HOro PT -
curHana (8 coorsercteun ¢ MU 2524-99)
[Ipenensl JOMycKaeMoil OTHOCHTEIBHOM + 1%
[OTPELTHOCTH YCTAHOBKH BPEMEHHBIX IIapaMETPOB
PIIEMEHTOB KaauOpoBouHoro PI'-curnana (8
cootBercTBUU ¢ MU 2524-99)

Tabnuna 2 — ycnoBus IPUMEHEHHUS

[TemMnepaTypa OKpy>KaroLero Bo3ayxa 20+£5°C
OTHOCHTENIbHAS BIAXHOCTh BO3yXa ot 30 no 80 % mpu Temnepatype 25 °C
ATMOC(EpHOE JaBleHHE ot 84 mo 106,7 xIla (ot 630 10800 MM pT. cT.)

Tabmuna 3 — obniye TEXHUYECKHE XapaKTEPHCTHKA

TUnbl BRIXOJHBIX Pa3bEMOB KJIEMMBI C BHYTPEHHHM AHAMETPOM 4 MM
36 201, 11 OKT', 10 OMT, 5 PT,

BIX0{HBIE KIIEMMBI 4 ranbBaHUYECKH H30JIMPOBAHHBIX
CHHXpOHH3AIMH (2 BXOA U 2 BBIXOX)

IlapaMeTpb! 3JIEKTPONUTAHUS 6arapen 1,5 B (tun AA-L-91) x 2 it

I"abapuTHBIE pa3Mepsl, He 6osiee, MM 300(nnuHa)x 185(mmmpuHa)x 1 15(BbIcoTa)

Macca ¢ aeMeHTaMu ITUTaHus, He Oonee, T 1300

[ loTpebnsgemas MomHOCTE, B*A, He Gonee 0,2

3Hak YTBEPXKACHHS THIIA

3HaK yTBEpPXICHHA THNIA HAHOCAT HA JIHIEBYIO TaHeNhb TeHEpPaTopa METOIOM
mesnkorpadun U TpadapeTHOU mevaTH, Ha THTYJIBHEIHA JIUCT GOpMyJiapa THIOrpadCKUM CIIOCO6OM.




KoMIJIEKTHOCTD

Tabnmuna 4 — KOMILIEKT ITOCTABKH

HanmeHoBaHHe KonnuecTtBo

['eneparop ¢yuxkuuonansHeiid “JJUATECT-4” ¢ ycTaHOB/ICHHBIMHI 1
MCTOYHHKAMH ITUTAHUSA

[YnakoBouHast kopoOka 1
PykoBOACTBO MO 3KCILTyaTalllu 1
Dopmynsap 1
CoeaMHUTEIbHbBIE IPOBO/IA ITEKKEP-INTEKKED 12
CoeAMHHUTENIbHBIE IPOBOAA IITEKKEP-KPOKOIHI 30

IMoBepka

IToBepka mpubopa NMPOBOAUTCH B COOTBETCTBHH C METONUKOW TOBEPKH, H3JIOXKEHHON B
pasnene «IloBepka» PykoBoacTBa o skcrutyaTaluy u coryiacoBanHoi ¢ PI'Y “PocrecT-Mocksa” B

asrycre 2008 rona.

Tabnuna 5 ~ cpencTBa MOBEpKH

HavMeHoBaHue 1 THI
CpeICcTBa TOBEPKH

OCHOBHBIE TEXHHYECKHE XapaKTCPUCTUKH CPEICTBA ITIOBEPKH.

I Ipenensl H3MepeHHH

[lorpemHOCT

nudposoit B7-78/1

/Tuanazon R 4 MmOMm...100 MOm

Ocuusnnorpad [lonoca npomyckanus 100 MI 1, 5t = 107t + 0,02*(k-T Pa3BEPTKH),
Agilent 54645D Koaddunuent oTkioHeHUS oKy =*1,5 %
IMB/nen...5 B/nen BepTukanbHOe pazpemenne 8 6uT
Y cHituTeNb Kyc = (0...80) nb By = 11,0 %
i depeHnaNbHBIIH nojioca 4actoT (0...100) xI'ry
¥7-1
UacToTomep o BXoay A Or T £ 5%107 3aron
9JIEKTPOHHO-CYETHBIH Jlnanaszon F 0,005 I'n...150 MTI'ng
BBIYHCITUTEIEHBIA [IPY YPOBHE BXOJHBIX CHTHAJIOB
U3-64/1 MITYJILCHOM hopMBI
oT 0,15 B 10 10 B
[BossT™METD Tuanazon U_ 3,5 mxB...1000 B, Ay = £0,005*(Uuzm/100 + 3,5 mxB)

Ha npeaene 100 mB

AR = £(0,01*Ru3m/100 + 4 MOM) Ha
rpeaene 100 Om

Ar = £(0,01*Ru3m/100 + 10 MOM) H
npegese 1 kOm

b5-45

M3mepurens JInanason (0,1...30) % (0,05 Kr +0,05)%
HEJHHEHHBIX HCKaXEHUH]

C6-11

McTouHuK muTanus (0,1...49,9) B + 0,5 %

MexmnoBepounsrit uaTEpBa — 1 rox.



HOpMaTl/lBHBIe H TEXHMYECKHE JOKYMEHTbI

1. TOCT 22261-94 I'CH. CpenctBa u3MepeHHH 3MEKTPUYECKHMX M MArHUTHBIX BEHYHH.
Ob1ue TeXHUYECKUE YCIOBHUS.

2. Pexomenpmanuu 1o Metponmoruu P 50.2.009-2001. I'CHU. DOnekrpokapauorpadsl,
3JIEKTPOKApIHOCKOIIBI M 3JIEKTPOKapAHOaHAIN3ATOPEL.

3. Pexomenmamuu mno wmetponorud P 50.2.049-2005. I'CHM. MOHHTOpPH MEIHIIMHCKHE.
Metoauka noBepku;

4. Pexomengauus MU 2523-99 I'CU. Dnexrposnuedanorpadsl, 37eKTPOIHIIEDATOCKONB U
3JIEKTpO3HIepanoaHATU3aTOPEl. MeTOoIMKa IIOBEPKH;

5. Pexomenmanus MM 2524-99 I'CH. Peorpadrl, peonnetusmMorpadsl, peonpeoOpa3opareu
U peoaHanIn3aTopel. MeToIuKa MMOBEPKH;

6. Pexomenmanua MUK 2527-99 T'CHU. Dnexrpomuorpadpmueckue mpuboprel. MeTomuka
HOBEPKH.

7. Texnuueckue ycnoBus TY 6684-001-28940087-08 (BKDY.468789.109TY)

3akaodenne

Tun reneparopoB QyHKIHOHATBHEIX “JluarecT-4” yTBepXKAEH ¢ TEXHHYECKUMH U
METPOJIOTUYECKUMH XapaKTEpUCTUKAMHU, IIPUBEJCHHBIMH B HACTOSINEM OIMHCAHMH THIA, H
METPOJIOTHYECKH 0OECIIeUeH B OKCILIyaTallHH.

HM3rorosurenn

3A0 «PYJHEB-IIUIIAEB», Poccus, 127994, r. Mockea, yi. CymeBckas, a. 21
Ten/daxc: (495) 787-6367; 787-6368.
E-mail: adc@rudshel.ru
http:// www.rudshel.ru

I'enepaneneiit nupextop 3A0 «PYIHEB-II ¥ C.H. Ulnnses



