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OITMCAHVE TUTIA CPEJICTBA M3MEPEHUI

['enepaTopsl curHanoB BeICOKOYAcTOTHBIE I '4-229
Ha3navenue cpeacrBa n3MepeHni

I'enepaTopbl cUTrHAJIOB BEICOKOYAcTOTHBIE 1'4-229 (manee nmpubopsl) nmpeaHa3HAYSHBI AJIS Te-
HEPUPOBAHUS HEMPEPHIBHBIX FApMOHHYECKHX CUTHAIOB B PEXHMME HEMOIYJIMPOBAHHBIX KoJeOaHWH
(HK) u curHanoB ¢ aMIUTUTYJHO-CHHYcOuAabHOM (AM), gacToTHO-cuHycouaansHoi (UM), ammiu-
TynHo-uMnynscHOM (UM) u kBaapatypHoit amruutynHoi (KAM) BugaMu MOAYJSIIMKM B JAHMAana3oOHE
gacTtoT oT 0,009 no 6000 MI'ny, a Taxke sl TeHEPUPOBAHUS IBYX CONPSDKEHHBIX CUTHAJIOB B JHAmas3o-
He gactoT oT 0,001 I'm mo 30 MI'u. JIBa Hu3koyacToTHBIX KaHana (oT 0,001 I'm mo 30 MI'm) popmupy-
IOT CUTHAJIBI CHHYCOUTAIBHOM, MAIO00Pa3HOM, TPEYTOJIBbHON, UMIYIHCHOM M IMPOU3BOJILHON (POPMEI C
yCTaHaBIMBAEMbIM OIepaTOpoM (ha30BBHIM WJIM BPEMEHHBIM CIBHTOM MEXIy HUMHU. DTH JBa KaHajla
IIpeIHa3Ha4YeHbl KakK JJIs He3aBUCUMOT'O HCIIOJIb30BaHUs (OHU BBIBEJCHBI HAa IEPEIHIOIO MTAHEINb), TaK U
B KadecTBe UCTOYHMKA BHyTpeHHeH KAM B nuanazone Hecymux 4actoT oT 0,009 mo 6000 MI'm.

[TpuGops! mpeaHa3HAUEHB! A7 UCIIOIB30BAHUS IPU pa3paboTKe, pPeryJIupOBKe, UCIBITAHUIX
U SKCIUTyaTanuu o0pa3oB pagro3IeKTPOHHON TEXHUKH.

Onucanne cpeacrea mmepeﬂm‘i

B mpubopax umeeTcs 1Ba OCHOBHBIX HCTOUYHHKA CUTHAJIOB:

HUCTOYHHUK CUTHAJIOB Ha OCHOBHOM («BBIXOm» Ha mepenHel MaHeNW) U JOMOJIHUTEIHHOM
(«dOI1» Ha 3amHel naHenn) BhIX0AaxX B quana3zoHe 4acTtoT oT 9 kI’ 1o 6 ['T';

JIByXKaHaJIbHBIN reHepatop Hu3kux yactot (HY), cozmaromuii curaans! Ha Beixogax [ u Q Ha
nepeIHeH MaHeI U MOAYJIUpYroInue curaaisl it KAM cursaia Ha OCHOBHOM BBIXOJIE.

[TpuHIMD cOo3MaHUs CUTHAJIOB B quama3oHe oT 2 10 6 I'Tn ocHOBaH Ha reHepUpPOBaHUU rap-
MOHHYECKHX KoJieOaHWH NByMs IMEpPEKIIOYaeMbIMH T'€HEpaTopaMH, YIPaBISEMBIMH HampsHKEHUEM
(I'VH), xotopsle mepekphiBaioT auana3zoHbl 4acToT oT 2 10 4 [T u ot 4 mo 6 I'Tu. YacToTsl OoT
250 MI'm o 2 I'T momyyaroTcst AefI€eHUEM 4acTOThl reHepaTopa ot 2 10 4 ['T'n B menurene ¢ nepe-
KIIF09aeMbIM KodddunreHToM nenenus: 2/4/8. [lpu ycTaHOBIEHHBIX 9acTOTaX Ha OCHOBHOM U JOTOJ-
HuTenbHOM Bbixozax ot 0,009 mo 250 MI' wacToTta curnaiza GopMHpPYyeTcs METOJOM IpAMOTro mug-
POBOTO CHHTE3A.

['eHepaTOpBl CHHXPOHM3UPYIOTCS cucTeMaMu (a30Boi aBTOMOACTpoikH JacToThl (PAIIY) ¢
OIOPHBIM KBapIEBHIM I'€HEPATOPOM BHYTpeHHeH omopHO# 4yactoThl 100 MI'1. OTa omopHas yactoTa
MOJXXeT OBITh CHHXPOHH30BaHa ¢ BHEIMHUM cHTHAIOM 5 wmm 10 M (Hanuyue u 9acToTa BHEIIHETO
OIIOPHOT'O CHTHAJIa OMPEAETIAIOTCS aBTOMATUYECKH) C IENBIO MOBBINIEHUS CTAOMIFHOCTH 9aCTOTHI BBI-
XOJTHOTO CHTHAaJa.

Ha uvactoTax 60see 50 MI'11 MOIIHOCTD CHrHAJIA OIEPXKUBACTCS IIOCTOSIHHOM CHCTEMOH aB-
TOMaTH4ECKOU peryaupoBKU MoiqHOCTH (APM). PerynupoBka BBIXOIHON MOITHOCTH OCYIIECTBIISIETCS
¢ IToMoMIbIO 3TO0i ke cucteMbl APM. [[ns wactoT, MmeHpInuxX win paBHbIX 50 MI', BEIXOaHAs MOII-
HOCTh Ha OCHOBHOM BBIX0/I€ HE CTaOUIH3UPYETC.

[Ipubops! nomyckaror AM, UM, M u KAM curHana oT BHYTPEHHHX UCTOYHUKOB MOMIYJISI-
[ Ha OCHOBHOM BBIXOJI€ Ha MEpeIHEel MaHeIN U UMEeT BXOJbI AJIs BHEIIHUX MCTOYHUKOB MOJIYJIS-
nuu. Bee mMonymmpyromue CHUrHaibl OT BHYTPEHHHX HMCTOYHMKOB CHHXPOHH30BaHBI C BHYTPEHHEH
onopHo# gactotoit 100 MI'1, mosTOMYy CTaOMIFHOCTh X YAaCTOTHO-BPEMEHHBIX ITapaMeTPOB OIpee-
JII€TCs BHYTPEHHEH HMIIM BHEIIHEN OIIOPOH.

Ha Bexoze «J1OID» Ha 3amHe#t manenu GopMupyercs HeCTaOWIM3UPOBAHHBIM IO MOUTHOCTH
CHUTHAJI, KOTEPEHTHBIN CUTHATY Ha OCHOBHOM BbIXojie. CHrHaI Ha 3TOM BBIXoJe mojasepxeH UM, HO
He noasepkeH AM, UM u KAM, u MoXeT UCHOIp30BaThCS ISl CHHXPOHHU3AIMH [IPH PEIICHUH pa3-
JMYHBIX U3MEPUTEIBHBIX 3a1a4.
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®opMupOBaHHE CUTHAIOB B HU3Ko9acTOoTHOM auana3one (ot 0,001 I'm mo 30 MI'm) mpowusso-
JTATCS ITA(GPOBBIMHA METOJaMH MPH CHHXPOHHM3AIUU OT CHUrHaya onopHo# gactotel 100 MI'n. Iudpo-
BO# IOTOK IMOJaeTCs Ha JBa HMHU(PO-aHATIOTOBBIX MpeodpazoBaTens, GOPMUPYIOIIUX CUTHAIBI HA BBI-
xomax I u Q. Ha aTux BbhIXOAAX (HOPMUPYIOTCS CHTHAJIBI CUHYCOUIAIBHOM, TPEYroIbHOH, MII000pas-
HOM ¥ TPOU3BOJIBHOM ()OPMEI C 3a1aBaMbIMHU aMILTUTYIOH, YaCTOTOH M Pa3sHOCTHIO (a3 (3aIepiKKoii).

Curaansl mpoU3BOJIBHON (HOPMBI, MIPEIBAPUTENILHO CO3aHHBIE Ha NMEPCOHATHHOM KOMIIBIO-
tepe (II9BM) npu momomy MpHUIaraeMoro CHeIHaTH3HPOBAHHOTO MPOTPaAaMMHOTO oOecnedeHus
(CIIO), 3arpy>xaroTcst B mpuOOp AJIs TeHEepaIyu JByMsI CIIoco0amu:

yepes kabenb USB, coenunsromuii komnsiorep U pazbeM «USB-2» npubopos;

C HaKOIUTEJIs, COBMECTUMOTO ¢ pazbeMoM USB npubopos.

KoncTpykuus npuOopoB BHIIOTHEHA Ha OCHOBe 0a30Bo¥ Hecymel koHcTpykiuu BHK «Ha-
nen-85».

OCHOBHBIE COCTaBHBIE YacTH IPUOOPOB IPEICTABISIOT OO0 KOHCTPYKTHBHO U (PyHKIHO-
HaJIbHO 3aKOHUYEHHBIE OJIOKH: OJIOK MuTaHus, OJ0K KOMOWHUPOBAHHBIH, OJIOK CHCTEMbI HHIUKAIINHA U
yIIPaBJIEHUS, KOMMYTaTOp MEXaHUUYECKUH, aTTEHIOATOP CTYIIEHYAThIi, TeHEpaTOp CUTHAJIOB HU3KOYac-
TOTHBIH.

OYHKIIMOHUPOBaHNE MPHUOOPOB OCYINECTBISIETCS O/ KOHTPOJIEM BCTPOSHHOT'O I[€HTPAIBHO-
To IpoIleccopa, KOTOPHIH 06eceurnBaeT yIpaBieHHe PEKAMAMU paboTEl H 0TOOpaKeHHE TapaMeTPOB
Ha 5KpaHe, a Tak)ke JUCTaHIMOHHOe yrpaBieHue mo uHrepdeiicam KOII u yruBepcampHOMYy Imociie-
JIOBaTEeJIbHOMY HHTEpQEHCy.

BremonHenne anroputMa (QyHKIIMOHHPOBAHHS IPUOOPOB OCYIIECTBIISETCS IPOrpaMMHBIM
obecnieuenneM (I10). I1O nmpubopoB uMeeT CTPYKTYpY € pa3feieHHEM Ha METPOJIOTHYECKU 3HAUUMYIO
U METPOJIOTUYECKH HE3HAUUMYIO YacTH.

Mertponoruuecku 3Ha4rMasi 4acTh BKIIFOYAET B Ce0s:

BCTPOEHHOE MPOTrpaMMHOE OO0eCTIeUeHHe, JaHHBIE KOTOPOrO 3alIMThl B IOCTOSSHHOM 3allOMH-
HaromeM ycrporctee (I13VY), mporpammupyemoii norudeckoit uarerpainpHoi cxeme (IIJIMC), mukpo-
KOHTpOJIIEpE LEHTPATIBHOTO MIPOIIECCOpa, MPeJHAa3HAUSHO ISl YIIPABICHUS peXXUMaMu paboTsl mpubdopa
U MHIMKAIUHY, a TakKe JUCTAHIIMOHHOTO yrpaBieHus dyepes uatepdeiic KOIL;

BcTpoeHHOoe [1O 6moka reHeparopa curHanoB mpou3BosibHON Gopmbl (I TID) npenHaznaueHO
JUI TIpHeMa BHEITHUX KOMaH]l yIIpaBJIeHUs, H3MEHEeHUs pexuMoB paboTsl I'TI® B cooTBETCTBHH C 1O-
Jy4eHHBIMH KOMaHJIaMH, IpUeMa BHEIIHUX 3aIPOCOB O TEKYIIEM COCTOSIHUHU, OTIIPABKU OTYETOB, CO-
JIepKaluX JaHHble 0 TekymeM coctosHuu ['TI® npu moaxmouenun k [I9BM, BemmomHeHus mpoie-
oypsl camorectrpoBanus [TID, 3arpy3ku ¢aiiioB MOAYIUPYIOMHUX IIOCIEAOBATENIFHOCTEH B aMsATh
I'TI® npu NOAKIIOYEHUH K HAKOIHUTENIO, 00eCIeueHHs] BO3MOXKHOCTH 3arpy3Ku MOIYTHUPYIOMHUX I10-
cienoBarenbHoCcTed B naMsTh [ 11O npu noakmovenuu k II9BM u npoBenenust kKamuOpOBKH.

[13Y nporpamMMbl XpaHUT MporpamMmy paboThl reHepaTopa CUTHAJIOB HU3KOYacTOTHOTO. [Ipu
BKJIFOUEHHH NMPUOOpA MPOUCXOAUT MEPENHCH MPOrpaMMBbl B ONIEPaTHBHOE 3allOMUHAIOIIEE YCTPOUCTBO
(O3Y), Bocmipou3BoAUMYIO IIpH paboTe mpudopa.

B sHeprone3aBUCHMO# MaMATH HEHTPAIBHOTO MPOIEcCopa XpaHATCs KaTHOPOBOYHBIE KO-
¢bumuenTsl, Bepcus [10 u npyras uadopmanus, HeoOxomumast 111 GyHKIIMOHHPOBAHUS IPUOOPOB.

Mertponorudecku HesHaunMas yacth [10 mpennaszHaueHa A GOpMUPOBaHUS TECTOBBIX CHI-
HaJIOB ITPOoU3BOJIbHOM Gopmel Ha [IDBM u 3arpy3ku ux B mpubdop depes pazbeM USB.

Mertponorudeckn HesHaunmMas 9acTh 110 ympaBisgercs omeparioHHO# cuctemoit Microsoft
Windows XP SP2 wmu Gonee mo3mueit Bepcumedd. [10 mis ¢opMHpOBaHHS TECTOBBIX CHUTHAJIOB
THCK.00100-01 BxoAUT B KOMIUIEKT IIOCTaBKU IPUOOPOB.

B mpubopax mpemycMOTpeHBl cocoObl HASHTH(PUKAIUNA METPOJIOTHYECKHA 3HAYMMOM 4acTH
I1O, pacyera ero KOHTPOJIHHON CYMMBI H OLEHKH IO KPUTEPUSM LEIOCTHOCTH M ayTEHTUYHOCTH, a
TaK)Ke MEpHI 3alUTHI OT NIPEeIHAMEPEHHOTO M HEeMlpeJHAMEpPEHHOro u3MeHeHus. [lotpeburens He UMe-
€T BO3MOXXHOCTH OOHOBIICHMsI WM 3arpy3ku HOBBIX Bepcuil I10. B pexume BHEIIHEro ymnpaBieHHs
peaIn30BaHO OJHO3HAYHOE Ha3HAUeHHE KaXIOH KOMaHIbl B COOTBETCTBHH C PYKOBOJCTBOM IIO JKC-
IUTyaTalldd, T03TOMY HEBO3MOXHO MoABeprHyTh 1O mpubGopoB HcKaXaromeMy BO3JEHCTBHIO 4Yepes
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uHTep(eichl moap30BaTers. be3 HapymeHns MEeJTOCTHOCTH 3aBOACKHX IIOMO M KOHCTPYKIIHH IIPHOO-
POB HEBO3MOJKHO yaJICHHE 3aIIOMUHAIOIMUX YCTPOHCTB UJIM UX 3aMeHAa.
Berpoennoe I10 npubopoB uMeeT HACHTH(PHKAIMOHHBIE XapaKTePUCTHKH, MPUBEICHHBIC B

tabmune 1.
Tabmima 1 Wnertudukanuonssie xapakrepuctuku 110
HanmvenoBanue Unentuduxanu- Homep Bepcun | I{udpoBoit uneH- ANTOpPHUTM BBI-
IPOrPaMMHOT0 OHHOE HAUMEHO- | (WIeHTH(UKAIW- | THPHUKATOP MPO- | YHCICHHS HUPPO-
obecrieueHus BaHUE NIPOrpaMM- | OHHBIA HOMEp) | rpaMMHOro obec- | BOTO HACHTH(H-
HOro obecreye- IIPOrPaMMHOTO nedeHus (KOH- Karopa Ipo-
HUS obecrieyeHus TpOJIbHAs CyMMa | T'paMMHOTro obec-
UCTIOTHSIEMOTO NEYCHUS
KoJa)
CamopacnakoBbl- G4- 6/u 0182D585 CRC-16
Baromumiics apxuB | 229 Setup.exe
cuctemsl [10
Berpoennoe mpo- |  SetupPlant.exe o/u ED1099C940C MDS5
rpaMMHOe obec- 785AAF1B7B6
neyenue [ TIO AFF2C57950

3amuTa [10 npubopoB OT HempeAHAMEPEHHBIX U NTPETHAMEPEHHBIX U3MEHEHUH COOTBETCTRY-

eT ypoBHIO A corsiacao MU 3286 —2010.

Berpoennoe 110 He oka3pIBaeT BIUSHHS Ha METPOJIOTHUECKUE XapaKTEPUCTUKH IIPUOOPOB.
Bremnuii Bug npubopa npuBeieH Ha pucyHKe 1.

Pucynox 1

CxeMa mIoMOUPOBKH MpUOOpa VIS 3aIUTH OT HECAHKIIMOHUPOBAHHOT'O JOCTYIIA IIPUBEICHA Ha

pHUCyHKE 2.

Pucynok 2

MeTPOJIOFH‘leCRPle H TEXHHYCCKHE XaPAKTEPUCTHKH

Jlnana3oH 4acTOT BBIXOAHBIX curHanoB mpudopa ot 0,001 I'p o 6000 MI' B ToM umce:
Ha OCHOBHOM H JONOJHHUTEIbHOM BeIXxomax ot 0,009 mo 6000 MI'm;
Ha BBIX0JIaX JABYXKaHAJIBHOr0 HU3Ko4YacToTHOro reeparopa [ m Q ot 0,001 I'm mo 30 MI .
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HpCI[CJ'IBI IIOHYCKaeMOﬁ OCHOBHOM IOTPCINTHOCTH YCTAaHOBKH YaCTOTBHI CUTHAJIa HA OCHOBHOM
U JOIIOJIHUTCIBHOM BBIXOJaX npn6opa IIPpH WCIIOJIB30BAHUH BHYTPCHHETO OIIOPHOI'O HCTOYHHKA, B 3a-
BHUCHMOCTH OT YCTaHOBJ'[CHHOI‘/'I YaCTOThI HA OCHOBHOM BBIXOJIC an6opa, He Oounee:

ms gactot ot 0,009 no 250 MI'n, kpareex 100 e +(3-107-D);
1ot gactot oT 0,009 mo 250 MI'm, ve kpatHeix 100 ' ... .. ae (3-10_7-f +0, 1)
g gacroron:250:000001 net6000 M sas irte e v s T T + (3-10_7'f),

rae f — ycraHoBiIeHHas yacTora, ['1I.

JIMCKPETHOCTh YCTaHOBKH YacTOTHI CHTHAJIA HA OCHOBHOM H JIOTIOJTHUTEIBHOM BBIXOZAX IPH-
6opa 1 I'm.

[TorpenrHoCTh YCTaHOBKH YaCTOTHI CHTHAJIA HA OCHOBHOM M JOMOJHHUTEIBFHOM BBIXOJAX IpHU-
60pa IpH HCIIOJIE30BaHHH BHYTPEHHETO OMOPHOTO HCTOYHHMKA B MHTEpBae pabodux TeMIeparyp Wiu
B YCJIOBHSIX NTOBBIIIEHHOW BIIQYKHOCTH, HE O0Jiee - (1-1041),

rae f— ycraHoBIeHHas yacToTa, 1.

HecTabmIbHOCTS YaCTOTHI MPUOOpPaA, IPH HCIIOIB30BAHUN BHYTPEHHETO OMOPHOTO ncroqmgxa
1104

rxae f — ycraHoBieHHas yactoTa, 1.

[Tpubop obecrneunBaeT paboOTy OT BHEIIHETO UCTOYHUKA OMOPHOM YacToThl 5 wimu 10 Ml B
nuana3zoHe HanpspkeHud ot 125 o 800 MB cpenHexkBagpaTudecKoro 3Ha4eHusl.

HomuHanbpHBIE Tpefebl H3MEHEHUs YPOBHS BBIXOJAHON MOIIHOCTH Ha OCHOBHOM BBIXOZE
npubopa B pexkume HK B 3aBHCHMOCTH OT YCTaHOBJIEHHO# YacTOTHI HA OCHOBHOM BBIXO/I€ IIpHOOpa:

IEgacTororn 0:0095me S0 VIS tasi - =8 e

s gacrot ot 50,000001 o 60O0MI_ . |

[Ipenensr momyckaeMoif OCHOBHOM IOTPEIIHOCTH YCTAaHOBKU OIIOPHOTO YPOBHS MOITHOCTH
0 nbm (1 MBT) Ha ocHOBHOM BBIXOJ€ IpHbOOpa B pexxume HK npu pabote Ha coracoBaHHYIO Harpy3Ky
(KCBH =e 60nee 1,4), B 3aBUCHMOCTH OT YCTaHOBJICHHON YaCTOTHI HA OCHOBHOM BBIXOJI€ IpHOOpa, HE
Gonee:

rRdacTorori0;009 neS OiNIBmE s B ass o0 o nes e D s e

nsgEacToror 50;000001:ne6000 MBI scns vivas ies seni B e + 1,0 ob.

[Ipenensl momyckaeMoii MOTPENTHOCTH OCIA0JICHHS WM YCHJICHHUS CUTHAJIa HA OCHOBHOM BBI-
xoje mpubopa B pexkume HK npu pabote Ha cormacoBannyo Harpy3ky (KCBH ne Gonee 1,4) otHOCH-
TeNBbHO onopHOro ypoBHs 0 nbm (1 MBT), B 3aBHCHMOCTH OT YCTaHOBJIEHHBIX YacTOTHI U MOITHOCTH Ha
OCHOBHOM BBIXOJi€ TIpubopa, He Ooee:

st gactoT ot 0,009 mo 50 MI'm;:

IUTSL yCTAaHOBJIEHHOM MOIMHOCTH OT MuHYC 110 mo munyc S abm___ . . +(0,012-A + 0,19 gb);
JUTSL yCTAaHOBJIEHHOM MOIMHOCTH OT MUHYC 4,99 mo O mb™m. + (0,05-A);
IU1s yeraHoBieHHOU MomHoct oT 0,01 mo 13 nbMm o +(0,012-A + 0,25 nb),

rne A — yCTaHOBJICHHOE 3HAYeHHE YPOBHS MOIIHOCTH BBIXOJHOTO CHTHajIa IO aOCONOTHOU
BeNUYMHE (MOIYJIh), BRIpAXKEHHOE B JenudenaXx OTHOCUTENIbHO MUUTUBATTa (I1bMm).

[TorpenrHoCTh yCTaHOBKH OMOPHOTO YpOBHsI BeIXOAHOH MomHOcTH 0 1bMm (1 MBT) B pexume
HK, npu pabote Ha cornacoBannyio Harpy3ky (KCBH ne Gonee 1,4) B uHTEepBasie pabouux Temiepa-
Typ WIH B YCIIOBHAX MOBBIIIEHHON BIQKHOCTH, HE O0JI€E + 1,5:1b.

HecraOunpHOCT MOITHOCTH Ha OCHOBHOM BbIXone mpubopa B pexxume HK, 3a moGoit 15-
MHUHYTHBIN HHTEPBAJI 110 HICTEYCHUH BPEMEHH yCTaHOBIeHHs pabodero pexxuma 30 muH, Hebamnee 0,1 b.
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JlomoHuTENEHOE BpeMs A IMONydeHHs TpeOyeMod HecTaOMIbHOCTH YPOBHS BBIXOJHOM
MOIIHOCTH TIOCJI€ MEPEeCTPOMKH Ha JPYIYI0 YacTOTy H/WIM MOINHOCTh, yCTaHaBIMBAaeMble Ha

MaxkcuMaTbHBIH TapaHTUPYEMbIif YPOBEHb MOIHOCTH Ha JONOJHUTEIBHOM BBIXOJE Mpubopa
He MeHee MuHyc 10 nbm (100 MxBrt). [lnanazon perynupoBaHus OCIabIeHHs YpOBHS MOIIHOCTH Ha
JOTIOJTHUTENIEHOM BBIXO/I€ TpHOOpa OTHOCUTENILHO MaKCUMaIbHOTO ypoBHS He MeHee 30 1b.

OTHOCHUTENBHBI YPOBEHb HETAPMOHUYECKHUX COCTABIIIOLIMX B CIIEKTPE CHTHAJa HAa OCHOB-
HOM BbIXoJie B pexxuMe HK ne Gonee munyc 55 n1b. OTHOCHTENBHEI ypOBEHb BTOPOM U TpeThEH rap-
MOHMK CHTHaJIa HA OCHOBHOM BBIXOJIe (OTHOCHUTENIBHO IepBoi rapmonuku) B pexkume HK, B 3aBucu-
MOCTH OT YCTaHOBJICHHBIX YacTOTHI U MOITHOCTH HAa OCHOBHOM BBIX0/Ie TprOOpa, He Ooee:

it yactoT ot 0,009 mo 50 MI't:

opi yposuec orsmayc 120 m0 10nbay - A o e munyc 40 1b;

npu ypoegeor 1001 a0 X3 b = munyc 30 1b;
g gactoT oT 50,000001 mo 6000 MI'x:

HpR-yposae or Munye- 14046 1 0abn - “ i 0 o o - o e e munyc 30 ab;

opu yposHe-oT 10,0 0 S AN e MuHyc 25 nb.

Jlmana3oH yCTaHOBKH JIEBHAIIAU YaCTOTHI HA OCHOBHOM BBIXOJ€ Npubopa B pexxume UM, npu
paboTe OT BHYTPEHHETO HCTOYHUKA MOIY/ISAIKHU YacToToit oT 1 1o 100 x['x wik mpu mojade BHEIIHETO
curHaia ¢ vacrotod ot 1 mo 100 x['m m mampsokenwem (1,0 £ 0,1) B, B 3aBucHMOCTH OT
YCTaHOBJIEHHOM YaCTOTHI HA OCHOBHOM BBIXOJIe Ipubopa:

IETEacTeTon2 010000015 ne S OOINIIEE fiarais B s Shaee e

I gacTor 05005000001 meoMi000:MIFE= st S AT T S e

g gactoT ot 1000,000001 mo 2000 MI'1y

I Macror 0T 2000:000001810i6000:MINIs = 5 e

Jst wactot ot 0,009 no 250 MI'y yacToTHAs MOIYIAIUS HE IPeAyCMOTPEHA.

[Ipenens! gomyckaeMoif OCHOBHOH MOTPEITHOCTH YCTAaHOBKH JEBHAIIMHM YacTOTHI IPU pabore

OT BHYTPEHHETO MCTOYHHUKA MOy, HE O0IICC £ 10206
[Ipenensr momyckaeMoif OCHOBOM IOTPEITHOCTH YCTAHOBKH JIEBHAITUHM YacTOTHI HA OCHOBHOM
BBIXOJI€ MpUOOpa B peXXuUMe BHEIIHEH MONYISIUN, He 60oee ... .. ... . +20 %

Koadbdunuent rapmonnk orubaromeit UM curHaza Ha OCHOBHOM BbIXoJe Ipubopa, Ipu pa-

00Te OT BHYTPEHHEro HCTOYHHMKA MOAYJLSIIMHM B AWana3oHe Hecymux udactoT oT 250,000001 mo
6000 MI'i; e Gamees o s s o disdies -~ o oo et s S e 3%.
Jlnana3zoH ycTaHOBKY KodddunmenTa AM cursaia Ha OCHOBHOM BBIXOJIe IpUOOpa mpu pado-
T€ OT BHYTPEHHETO UCTOYHHUKA MOIYJISIMH WU TI0/Ja4ye BHEITHET0 MOAYIHPYIOIIETo CUTHAJIA B TAama-
30He gacToT ot 0,05 mo 5,0 xI'y ¢ ammmutyzoit (1,0 = 0,1) B, B 3aBUCHMOCTH OT yCTaHOBJICHHOMN Yac-
TOTHI HA OCHOBHOM BBIXO/Ie Mpubopa:
acTor O 0 009 o DIV e s o
g gacter 0T 505000001 1o 6000 MG == - e
[Ipenens! nomyckaeMoil OCHOBHOM MOTPEITHOCTH YCTaHOBKH ko3¢ dunmenta AM curnana Ha
OCHOBHOM BBIXO7Ie IpUOOpa MpH paboTe OT BHYTPEHHET0 HCTOUHUKA, He Oonee .+ (0,15-M + 0,2) %,
rae M — ycranoBieHHBIH k03¢ durert AM, %.

[Ipenensl nomyckaeMoif OCHOBHOM TOTPEITHOCTH YCTaHOBKU ko3 dummenta AM curnana Ha

rae M — ycranoBieHHbIH k03 pumment AM, %.

KoadduumenTt rapmonuk orubaromeit AM curraga Ha OCHOBHOM BBIXOZ€ IMpuOOpa, mpu pa-
00Te OT BHYTPEHHETO UCTOYHMKA MOAYJIALUH ITpH Koddduuuente moxysaiuu 30 %, e 6onee__ 10 %.

Koadpunuent napasutaoit AM curHajia Ha OCHOBHOM BBIXOJ€ MpHOOpa B MOJIOCE MOIYJIU-
pyrommux gactot ot 20 'y mo 20 xI'r B peskxume HK we Gonee 0,2 % ans gacrot ot 0,009 1o 2000 MI'
u 0,3 % - g gacrot ot 2000,000001 mo 6000 MI'n, a B pexume UM He Gonee__ (0,4 + 0,0125:D) %,

rae D — neBuanus 9acToTsl, KI 11.
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JeBuanus napasutHoit UM curxania Ha OCHOBHOM BBIXOJ€ Ipubopa B mojoce MOH_?’JII/Ip}’IO-
mux gacToT oT 20 I'm mo 20 xI' B pexxume HK, He Gornee S0+ 1046
rae f— ycraHoBIIeHHAs 9acToTa, ['1I.
OTHOCHUTENbHAs CHEeKTpalbHas IIOTHOCTh MOITHOCTH (ha30BOro IryMa CUTHajIa Ha OCHOBHOM
BBIXOJZle Tpubopa B oxHOoM OokoBoit monoce 1 ' B pexxume HK, B 3aBHCHMOCTH OT OTCTpOMKH OT yc-
TaHOBJICHHOU HECYIIeH 9acTOTHl Ha OCHOBHOM BBIXO€ MpuOOpa, He Ooree:
it gactoT ot 0,009 mo 500 MI'm:
npy orcTpolike ot RecymeR L0l s o o e s e e S SaEEE
Itpy oTcTpotiKe o eeymel 100K von o os i aasaie te s S leeg
st gactot oT 500,000001 mo 1000 MI'1x:
OpR orcrpoike orHeeymen OB . oo e e - o
npu oTcTpoiike or Hecymed 100 k'
g gactot ot 1000,000001 mo 2000 MI'1:
P QTCIpoHEe or Hecymei 10l oy . T
IpH OTeIpoiike oTHeeymen 100kl m ..~
st yactoT ot 2000,000001 mo 4000 MI'm:
1PN OICTpolke orRecymeR 10l @ . . -
PR oTeTpolke.oT Heeymel W00 Ry - = o o e
s gactot ot 4000,000001 mo 6000 MI'w:
npd GiCTpoiie 0T Heeyilel L TR T e munyc 85 nb/I';
IIPH OTCTPOHKE oT Hecymen 100 Kl m mMunyc 92 nb/T'm.
JeBuanus nmapasutHoit UM curHajia Ha OCHOBHOM BBIXOJ€ IpUOOpa B MOJIOCE MOIYJIUPYIO-
mux 4actoT oT 20 I'm mo 20 kI’ B pexkume BHyTpeHHeH AM unm BHemHeld AM npu nmogade Ha BXOA
AM/YM rapmonmueckoro curaaia ¢ ammiatynoi (1,0 £ 0,1) B ae 6omee 75T+ 107 £+ Fam'M,
rnae f— ycraHoBneHHas yactoTa, ['1;
Fam — ycTaHOBJIEHHas 4acTOTa BHYTPEHHEro MOAyJIHpyromero curHaia AM umu gacrtora
BHEIIIHETO MOAYJIHMpYIomero curaana AM, I'm;
M — ycranoBieHHBI K03 PunueHT AM B OTHOCHTENBHBIX €IUHHIAX (YCTaHOBIIEHHBINH KO-
s dunment AM, %, nenennsiid Ha 100 %).
B pexwume BHyTpenHel UM npubop BeIaeT Ha OCHOBHOM BbIXoe BY MMITy/IbCHBIE CHTHAIIBI
CO CIIEAYIOIIUMH apaMeTpaMH:

munyc 105 ab/T'n;
munyc 110 ab/T'm;

munyc 100 ab/T'm;
munyc 105 a1b/T'n;

munyc 95 nb/T'x;
munyc 100 ab/T';

munyc 90 n1b/T'm;
mMuHyc 96 n1b/T'1;

_____________________________________________________________________________________ ot 100 mc mo 20 c;
_________________________________________________________________________ ot 140 5C 10 30 ¢c;
JTUCKPETHOCTh YCTAaHOBKHU JUTUTENTHHOCTH UMITYJIbCa M IEPHUO/Ia CIIEIOBaHMS UMITYIbCOB 10 He.
B pexume xaymeit UM, npu nogade UMITyIbCOB MOJOXKUTENBHON MOISPHOCTH C aMILUIUTY-
noit ot 1 1o 3,3 B, npubop BIAaeT Ha OCHOBHOM BBIX0OJe BU HMITy/IbCHBIE CHTHAIBI CO CIIEIYIOITHMHU
napameTpamu:
SAACDIKES IMEIVIARCA: - 4ot TR ol o s i onariat e SRR R R
IRTSHBHOCTL BMEYIBEa -~ Bobl -y Ten T B TERGRes SRENNG ST
IUCKPETHOCTh YCTAHOBKH JTUTEIHHOCTH U 3aA€PXKKU UMITyJIbCA__ . 10 HC.
B pexume Bremneir UM npubop obecrieunBaeT MOAYJISAIUIO CUTHATIA HA OCHOBHOM BBIXOJIE
BUJICOMMITYJIHCAMH TOJIOXUTENBHOM MOISIPHOCTH CO CISAYIOIIMMHU MTapaMeTpaMu:

IIpenens! nomyckaeMoi OCHOBHOM MOTPEIIHOCTH YCTAaHOBKH AnuTenbHOCTH BU mMmnyneca Ha
OCHOBHOM BBIX0Ji€ Mpubopa B pexkxume VM 0T BHYTpEeHHEro MCTOYHHMKA M 33JE€pXKKU BbIxogHoro BYU
________________________________________________________________ + (10 1yer + 50 HC),

I'I€ Tycr — YCTAHOBJICHHOC 3HAUCHUE NIIUTEIbHOCTH UMITYJIbCA.
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[Ipenernsl momyckaeMoi OCHOBHO# IMOTPEITHOCTH YCTaHOBKH NIEPHOAA CIEOBAHUSA BBIXOIHBIX
BY wuMmynscoB Ha OCHOBHOM BBIXOAe mpubopa B pexxume MM OT BHYTpEeHHEro HCTOYHHKA
HEOOMBE o i i i She g o ar b S s s il o it sl e os ki i S P retie- ol e e = (10'6'Tycr),

rae Tyer — yCTaHOBIEHHOE 3HAYEHHE IIEPHO/A CIIEJOBAHUS HMILYJIbCOB.

Otnuuue pmurensHOocTH BY mMITynbca Ha OCHOBHOM BBIXOJIE TPHOOpA OT ATUTENBHOCTH MO-
IYJTHPYIOIIEro UMITYJIbca B pexxume VIM 0T BHEITHEro HCTOYHUKA He BRIXOIUT 3a mpenensl _+ 100 He.

JlmaTenpbHOCTh PPOHTA M JTHTENBHOCTH cpe3a BU mMmynbca Ha OCHOBHOM BBIXOZ€ NpHOOpa

Ocnabnenne BBIXOOHOT'O CHUTHaJIa B IMAy3€ MCXKIY HMITYJIbCAMHU IIpH YCTaHOBHeHHOﬁ MaKCH-
MaJIbHOM MOIITHOCTH, B 3aBUCUMOCTH OT yCTaHOBHCHHOfI JaCTOThI, HC MCHEC!

I HacEe T O 0009 Mo SOV e e LT 60 nb;
I dacTor o 0000001 1o 250 MIIr = - e 90 nb;
g gacToror 290000001 me S 00 NI o 70 nob;
WELacToT 0T 500000001 e 000 NS == = = L e 60 nb;
atgacror-or 1000I000001Ere2 0NN s = Al s L 50 nb;
mragacroror: 2000:000001F mei2 SO0 MR S e s 40 nb;
migdacTor 2500000001816:6000 M T S e 30 nb.

Koaddumuent crosueit Bonusl o HanpsokeHuto (KCBH) ocHoBHOTO BBIXOAA MpubOpa, B 3a-
BHCHMOCTH OT YCTAHOBJIEHHBIX MOIHOCTH M YacTOTHI CHTHAJIa HA OCHOBHOM BBIXOJi€ IIpubopa, He 60-
ee:

11 MomHOCTH He MeHee 0 n1bM (1 MBT):

ArTyacTor 0T 0009 Tot6000IVIE: = = r e 2
uist MorHOcTH MeHee 0 n1bm (1 MBT):

mrrgacTer 01T 0:009 1o 4000V S e e rie ik S U e 1,6;
g dactoror 4000;0000015 16 6000 NI 19:

[Tpubop obecneunBaer popmupoBanue Ha Beixonax I, Q reneparopa HY curnanos cuHycou-
TAJIBHOM, TIPSMOYTOJIBHOM, TPEYroabHOM, MHI000pa3HO# U MPOU3BOIBHOM (OPMBIL.
Jluama3oH 4acTOT BBIXOAHBIX CHTHAJIOB Ha BhIXoAax I, Q reneparopa HY npubopa:
ot 0,001 I'm mo 30 MI'y;
______________________________ ot 0,001 I'm mo 1 MI'm.
[Tepwon crnemoBaHMS CHUTHAJIOB MPAMOYToibHOU (opMbl Ha BeIxonax I, Q remeparopa HY
OPROOPA v iy 5 inaC ok ey Sy S s o) e O i L STy R ot 0,1 Mxc 1m0 10 c.
[Ipenensl momyckaeMod OCHOBHOW IOTPEIIHOCTH YCTAHOBKM YacTOTHI CHTHAJIOB CHHYCOH-
TAJIbHOM, TPEYTOJIBHOM 1 MIT000pa3Hoii ¢popmel Ha Beixoaax I, Q rermeparopa HU mpubopa, mpu uc-

rae F — ycTtaHoBIeHHAs 9acToTa cUurHaioB reHeparopa HY npubopa, I'm.

[Ipenensl gomyckaeMoil OCHOBHOM MOTPENTHOCTH YCTAHOBKH IEpPHOJIA CIEJOBAHMS CHTHAJIOB
npsaMoyroisHOH Gopmel Ha BeIXoaax I, Q rereparopa HY nmpubopa npu ucnons30BaHAH BHYTPEHHETO
OIOPHOTO HCTOYHMKA He G0/ee. < ~U7 218 - HTere s s Ul L i SOl S8 Hue o008 2 e (3-10'7'T),

rae T — ycTaHOBIIEHHBIN TIEpHO/] ClIeI0BaHUs CUrHaIoB reneparopa HY mpubopa.

JIMCKpeTHOCTh YCTaHOBKHM YacTOTHI M EpUOJIa CIIEIOBaHMs CUTHAIOB Ha BbIxoAax I, Q rene-
patopa HY npubopa 0,001 I't 1 10 HC COOTBETCTBEHHO.

[TorpemHoCTh YCTAHOBKH YaCTOTHI CHTHAJIOB CHHYCOHJATBHOM, TPEYroIbHOM M MUI000pa3-
HO# ¢opMmbl Ha Bexoaax I, Q rermeparopa HU npubopa, mpu UCHOIH30BaHUU BHYTPEHHETO OIOPHOTO
HUCTOYHHMKA B HHTEpBaJe pabouuX TeMIepaTyp WM B YCIOBHSAX MOBBIIICHHOHN BIAXHOCTH, HE Ooiee
(1-10°F),

rae F — ycranoBneHHas yactora curaaioB reaeparopa HU npubopa, ['m.
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[TorpemrHOCTh YCTAaHOBKY IEPHOAA CIIEAOBAHHS CHUTHAIOB MPSAMOYTOJIBHON (OPMEI Ha BBIXO-
nax I, Q reneparopa HYU npubopa, pu HCIOIB30BaHUH BHYTPEHHETO OIMIOPHOTO MCTOYHUKA B UHTEP-
Bajie pabo4YuX TeMIepaTyp WK B YCIOBUSX IMOBBIIIEHHON BIaXXHOCTH, He OoJiee +(1-10°T),

rae T — ycTaHOBIeHHBIN NIepHo CHTHAJIOB reHeparopa HY mpubopa.

[Ipenenbl ycTaHOBKH aMIUTHTYIBI CHTHAJIOB Ha Bbxonax I, Q reneparopa HU npubopa mpu
nofxiodeHHo Harpyske (50+0,25) Om, B 3aBUCHMOCTH OT YCTAHOBJICHHOM YacTOTHI CUTHAJIOB Ha
BbIXognax I, Q reneparopa HU mpubopa, He Goee:

I yetaHoBiIeHHOM 4acToThl OT 0,001 I'm mo 20 MI'my o ot 0,01 no 5 B;

JUIsL yeTaHOBJIEHHOU yacToThl oT 20,000000001 mo 30 MI'rg ot 0,01 no 1,5 B.

[Ipumeyanue: npu Harpyske Oonee 10 kOM ammuTyna curHana Ha Beixomax I, Q reneparopa HY
npubopa paBHa yABOGHHOMY 3HaYEHHIO, YCTAaHOBJICHHOMY Ha 3KpaHe Npubopa opraHaMy yTpaBJieHHs.

[Ipenensr nomyckaeMoil OCHOBHOW NMOTPEIIHOCTH yYCTAaHOBKM aMIUIMTY[Abl CHTHAJIOB CHHY-
counanpHOM Gopmbl Ha BeIxogax I, Q reneparopa HU npubopa Ha gacrote 1 k['11 mpu moAKIFOUEH-
HoM BemHel Harpy3ke (50 + 0,25) OmM, B 3aBUCHMOCTH OT YCTaHOBJICHHON aMIUIATY/bl CUTHAJIOB Ha
BbIxozax I, Q reneparopa HU npubopa, He Gonee:

11 yetaHoBIIeHHOM aMIuTUTyAbl OT 500 10 5000 MB. ek 3905
IUISL yCTaHOBJIEHHOM aMIUTATYABI OT 50 10 490 MB e a5 WY
JUISL yCTaHOBJICHHOM aMIUTUTYABL OT 10 10 40 MB e ami 5] VA

[TorpenrHOCTh YCTAaHOBKM aMIUIATYIBI CUTHAJIIOB CHHYCOMAAIbHOM (opMbl Ha BeIxonax I, Q
regeparopa HU npubopa Ha gactote 1 kI'I1 B HHTepBasle pabodMX TEMIEpaTyp WIH B yCIOBHUSAX IIO-
BBIINIEHHO!N BIIQXXHOCTU MpPHU MOAKIIOUeHHOW BHemHe#d Harpyske (50 t 0,25) OM, B 3aBHCHUMOCTH OT
YCTaHOBJIEHHOM aMILTUTY/IbI CHTHAJIOB Ha BhIXoAax I, Q reneparopa HY mpubopa, He Goee:

IUIs yetaHoBIIeHHOM aMITUTY bl OT 500 10 5000 MB. £ 51%:

JUISL yCTaHOBIIEHHOM aMIUTATY B OT 50 10 490 MB 765104

JUISL yCTaHOBIIEHHOM aMIUTUTYABI OT 10 10 49 MB. e

[Ipenensl nomyckaeMoil OCHOBHOM IOTPEIIHOCTH YCTAaHOBKU aMIUIMTYAbI CUTHAJIOB MPSAMO-
YTOJIBHOH, TPeyroNbHON, MUI000pa3Hoil U MPOM3BOIBHON GopMel Ha BeIxoaax I, Q reneparopa HY
npubopa Npu NOAKIIOYeHHOH BHemHel Harpyske (50 + 0,25) OmM, B 3aBUCHMOCTH OT YCTaHOBICHHOH
aMIUTUTYBI CUTHAJIOB Ha Bbxonax I, Q reneparopa HY mpubopa, ae Gonee:

IU1s yetaHoBIIEHHOM aMILTUTY I OT S00 10 5000 MB e = 5%
IUISL yCTaHOBIIEHHOM aMIUTUTYIBI OT S0 10 499 MB =23 %,
I yCTaHOBIIEHHOM aMILTUTYABI OT 10 10 40 MB e ] £15%.
HecTaGmibHOCTE aMIUTUTYABI CHTHANIA CHHYCOMAATbHOM GopMbl Ha BEIXonax I, Q reneparopa
HY npubopa Ha gactoTe 1 kI'11 32 mo6o# 15-MuHyTHBIH HHTEpBaI He Ooee 1 %.

JlononmHUTENbHOE BpeMs Ul MOJXy4eHHs TpeOyeMoil HecTaOMIBHOCTH YPOBHSI BBIXOJHOU
MOIIHOCTH IOCJIE€ MEPECTPONKH Ha IPYTYIO YaCTOTY H/HJIM MOIHOCTH, YCTaHABIMBAaEeMbIe Ha BBIXO/aX

HepaBHOMEpHOCTh aMILTUTYIBI CUTHAJIOB CHHYCOHIaTbHON Gopmbl Ha Beixoaax I, Q renepa-
topa HY npubopa B auamna3oHe 4acTOT OTHOCHTEIHHO aMILTUTYABI CHTHaJIa Ha yacTtoTe 1 k[, B 3aBU-
CHMOCTH OT YCTaHOBJICHHON 4YacTOThl CHTHaJOB Ha Bbxomax I, Q remeparopa HY mpubopa,
He Ooutee:

Ui yetaHoBieHHRIX 9acToT 070,001l I'mpo 1 MIm oo - - - o D et

IS ycTaHoBJIeHHBIX 9acToT oT 1,000000001 mo 20 MI' i ® 7 %.

[Ipenensr momyckaeMoi OCHOBHO#M HOTPEITHOCTH YCTAHOBKH aMILIUTYABl CUTHAIA CHHYCOH-
JanbHOM (opMsl Ha BeIxoaax I, Q remeparopa HU mpubopa B auanazone gacrot ot 20,000000001 mo
30 MI' npu nmoakmoueHHOM BHemHe# Harpy3ke (50 + 0,25) OM, B 3aBHCUMOCTH OT YCTaHOBIJIEHHOM
aMILTATYBI CHTHAIOB Ha Bbxonax I, Q rerepatopa HY nmpubopa, e Gonee:

IUIs yCTaHOBJIEHHBIX amiumatyA oT 500 mo 1500 MB 5804

JUISL yCTaHOBJIEHHBIX aMIuATYZ oT 50 no 499 MB + 8 %:;

JIJI YCTaHOBJICHHBIX amImutTya oT 10 mo 49 mB +20:%.
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[Ipenenbl yCTaHOBKH HANpsDKEHUS CMEIICHWS CHTHAIOB Ha Bbixoaax I, Q renmeparopa HY
________________________________________________________________ oT MuHYyC 2,5 10 2,5 B.
[Ipenensl nomyckaeMoi MOTPEIIHOCTH YCTAHOBKH HANPSIKEHUS CMEIICHHS Ha Harpyske
(5020280 0BERe O0IBE = = o e e e + (0,01-U,y + 20 MB).
Kosddumment rapMOHUK CUTHAIOB CHHYCOMAAIBHON (opMbl Ha BeIxomax I, Q reHepaTopa
HY npubopa, B 3aBUCHMOCTH OT YCTAaHOBJICHHOM YacTOTHI CHTHAJIOB Ha BhIxojax I, Q rermeparopa HU
npubopa, He Ooee:
I yetaHoBiIeHHBIX 9acToT OT 0,001 I'm mo 20 KW 0,05 %;
I yeraHoBieHHBIX 9acToT oT 20,000001 mo 200 kI'my ] 05185
Ocnabnenne rapMOHUK OTHOCHTEIBHO IEPBOM rapMOHUKH, B 3aBUCHMOCTH OT YCTaHOBJICH-
HOM 9acTOTHI CUTHAJIOB Ha BeIxoJax I, Q rereparopa HU npubopa, HE MeHee:

g yeraHoBiaeHHbIX 9acToT ot 200,000001 xI'mmo 1 Ml 40 nb;
IS yCTaHOBJIECHHBIX 9acToT oT 1,000000001 mo 20 Mt 30 gb;
IUTSL yCTaHOBIIEHHBIX 9acToT oT 20,000000001 mo 30 Mt . 25 nb.

Jnana3oH yCTaHOBKU pa3HOCTH (a3 I CHTHAJIOB CHHYCOMJAIBHOM (OPMBI, CUTHAJIOB Tpe-
YTOJIBHOM U mmtoo0pa3Hoii ¢popMbl Ha Bexonaax [ u Q remeparopa HU ot munyc 360° mo 360°. uc-
KpPETHOCTh YCTaHOBKH pa3HOCTH (a3 curHasioB Ha Beixonax [ u Q cocrasiser 0,036° (oxHa AECATHTHI-
csraHas oT 360°). }

[Ipenensl momyckaeMoil OCHOBHOW MOTPEITHOCTH YCTAHOBKH OTHOCHTEIBHOTO CABHra (ha3bl
MeX/y CUTHaiaMu Ha Bbixojax [ u Q rereparopa HU (oTHOCHTENBHO JTF000T0 BBIOPaHHOTO 3HAYEHUS
¢a3sl curnanos [ u Q), He Oonee:

s yeranosieHHpX gacror or 0,001 I'mno 100kl . .. . oo oo +.0,012;

U1 yetaHoBieHHBIX 9acToT oT 100,000001 xI'm mo 1 MI'ng + (0,01-1g[F] - 0,01)°;

JUIS yCTaHOBJIEHHBIX 9acToT oT 1,000000001 mo 10 MI'm . + (0,06-1g[F] - 0,16)°;

IS yeTaHoBJIEHHBIX YacToT ot 10,000000001 mo 30 MI'm_ + (0,15-1g[F] — 0,52)°,

rae F — ycranoBnenHas gacrora curaanoB [ u Q reneparopa HU npubopa, kI'11.

JlnanazoH yCTaHOBKHU JJMTEIHHOCTH MMITYJIECA CUTHAJIOB MPSIMOYTOJIBHONU (OPMBI HA BBIXO-
______________________________________________________________ oT 50 HC 10 9,99999995 c.

[Ipenensr nomyckaeMoil OCHOBHOW IOTPEIIHOCTH YCTAHOBKH JJIHTEIHHOCTH HUMITYJIbCA MPH
HCIIOJIb30BAHUU BHYTPEHHETO OIIOPHOTO UCTOYHHKA He Ooliee + (1-10Ty + 30 He),

rae Ty — ycTaHOBIEHHAs IIUTEIFHOCTD UMITYJIbCA.

JIACKpETHOCTh YCTaHOBKH UIUTENBHOCTH UMITYJIbCA . 10 HC.

Jlnama3oH yCTaHOBKH 33JeP)KKH MEXIy CHTHAJIAMH MPSIMOYTOJIbHON Gopmbl Ha BEIXomax I u
Qrencparepa HY npubops - -~ - o i oT 0 10 9,99999995 c.

[Ipenens! qomyckaeMoit OCHOBHOM IOTPEITHOCTH YCTAHOBKH 3aCPKKH MEXy CHTHAIAMH, He
BOIee. . . . e e e R e S + (1-10™-T3 + 30 He),

rae Tz - yctanaBnuBaemas 3aJep)Kka MEXIY CUTHAJIAMHU IPU HCIIOJIH30BAaHUHM BHYTPEHHETO
OIIOPHOT'0 UCTOYHHUKA.

JlutenbHOCTh PpOHTA M Ccliafa UMITYJIbCa CUTHAJIOB MIPSIMOYTOJIBHOM (OpMBI Ha BeIXoax [ u
Q reneparopa HY nmpubopa He 60nee 30 HC. HepaBHOMEPHOCTs U BBIOPOCHI 3a (PPOHTOM U CIIAIOM
HMIIyJIbCa HE BBIXOAT 3a mpeaeisl £ 10 % oT aMIUTUTYABI UMITYJIbCA.

KoaddunueHT HeTHHEHHOCTH CHTHAIOB TPEYTOJIbHOM U MII000pa3Hoi (opMBI Ha BRIXOAAX I
u Q reseparopa HY nppbopa, He Golice. . . S despei s & 4 B0 il e 3%,

[Tpubop obecmeunBaeT 3arpy3Ky CHrHajia mpou3BoIbHO#N Gopmel reHeparopa HU ot [I9BM
gepe3 USB.

[Tpubop obecneunBaer KAM curaaiga Ha OCHOBHOM BBIXOJI€ OT BHYTPEHHETO M BHEIIHETO
uctouyHuka. [lomaBnenue Hecymel 9acTOThl U BTOpoH GOKOBOH IOJIOCHI IIpeoOpa3oBaHUs MIPH OIHO-
oJIOCHOM Moy sinuu He MeHee 30 nb (mociie HacTpoiky opraHaMu yIpaBieHHs Iproopa).

Bpewms ycranoBnenus pabodero pexxuma He 6osiee, MUH __ 30.

[Tutanue nmpubopa OCYIIECTBIIAETCS OT CETH IMePEMEHHOro ToKa HampsbkeHueM (220 £ 22) B
gactoToi (50 = 1) ',
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MoiHoCTE, OTpedIsieMas mpubopoM He G6omee, B-A 100
["aGapuTHBIC pa3Mephl He OoJiee, MM:

111702 (e e g fER T R e e e 487;
HHPUEA - o oo e e S e e e e e s T 498;
BBICOTA: o i i e b e e e = e o e e e e SR R I 136
Macca npubopa (6e3 ynakoBku) He OoJee, KT 15

KnumaTtuueckue yclioBus IpUMEHEHUS:
paboune yciaoBHS:

TeMIepaTypa OKpyXKaroIero Bo3ayxa, °C
OTHOCHTENbHAs BIAXKHOCTh BO3nyxa, % ... .
aTMocdepHoe naBieHue, klla (MM pT. CT.)
IIpeJeNbHbIE YCIOBHUS:

______________________________________________________ ot munyc 10 mo 40;
98 mpu Temneparype 25 °C;
ot 60 mo 106 (450-795).

npeacnbHad MOHIKEHHAS TEMIEPATY P, C munyc 50;
HpeaeALHAY MOREIICHEEN TCMICPATYP®E, 20 15 (o i i 13 52 7 3 o it i i 60
Cpenuss HapaboTka Ha otka3 (T,) mpubopa, He Meree, 9 50000
I'amma-miponeHTHBIA pecype npudopa T (Y), pu Y= 95 %, He Meree, 9 ... . . 10000
["amma-niponeHTHBIH cpok ciy>x05! mpudopa Tex(Y), ipu Y= 95 %, He MeHee, leT . 15

OneKkTpudecKas H30JAIMS CETeBBIX Ieneli MprOOpa OTHOCHTENBHO KOpIyca BBIAEPKHBAET
6e3 mpo6os ¥ MOBEPXHOCTHOTO IEPEKPHITHS UCIIBITATEIbHOE HAIPsDKeHuUE, B:

BHODNARBBERX. YONORBAX, . I Ta0i SustaS i g e

B Y CIIOBASX-IMOBEIIICHHON BHAKHOCTH, & = e o i o 8 e o e 900.

DJEKTpUYECKOE COMPOTUBIICHUE U3OJISAIIMU MEX/TY CETEeBHIMH BBIBOJAAMH M KOPILYCOM IpHOO-
pa, He meHee, MOM:

IIPY MOBBIIICHHOM OTHOCHUTEIBHOM BIAXKHOCTH OKPYXKAOIIEro Bo3ayxa ...

ONeKTPHYECKOe CONMPOTUBICHHE MEXIY 3KHMOM (KOHTAaKTOM) 3aIUTHOTO 3a3eMIICHHS U
KOpIlycoM npubopa, He 6o1ee, Om

3Hak YTBEPIKICHUSA THIIA

3HakK YTBEPXKACHUA THIIA HAHOCHTCA Ha TI/ITYJIBHHﬁ JILCT PYKOBOJICTBA IIO SKCILIyaTalliu H

bopMymsipa THIOrpapcKUM CHOCOOOM M HEMOCPEACTBEHHO Ha MPHOOPHI CETKOrpadUuecKMM CIIo-
coboMm.

KoMmiiekTHOCTB cpecTBa H3MepeHHii

KoMI1ekTHOCTh cpeicTBa U3MEpEeH i IIpUBeIeHa B TabHIe 2.

Tabmuma 2
J\I{;')/NQ HanmenoBanue, Tvn OG6o3HaueHue M [Tpumevanue
i} BO
1 | epaip Sam THCK.411653.002 1
BBICOKOYAacTOTHBIH ['4-229
2 | Kommiext KoMOMHHPOBAHHBIH B COCTABE:
2.1 | llInyp nutaHus SCZ - 1R 1 [MSL
2.2 | Kabens coenuauTenbHbI BU 4.852.517-08 3 | 517-08 («GaiioHeT»)
2.3 | Kabens coenuauTenpHbn BU 4.852.793-01 1 |793-01(7/3)
2.4 | Tpoiiauk CP-50-95® 3.640.095 1
2.5 | Kabens KOIT 4.854.130 1 | 4.854.130




JImer Ne 11
Bcero ymcroB 13

BcraBka mmaBkas BII2b-1B 1,6 A |OF00.481.305TY-P
2.6 250 B 4
3 | Jluck onTHYeCKHi THCK.411653.002]19 1 | Kommrekr gaiinos ais ycra-
HOBKH «CIielaTH3UPOBaHHO-
ro MporpaMMHOTO obecrede-
HUA U1 GOPMHUPOBAHUSA TEC-
TOBBIX CHTHaJIOB Ha [IT9BM»
4 | OkcmryaranuoHHAs TOKYMEHTALUS:
4.1 PykoBOZICTBO IO AKCILTyaTalH, THCK.411653.002P2 o | HacTs 2 Brmouaet MeTonuky
" | xaura 1 B IByX 4acTsax (gactsb 1, yacTp 2) TOBEPKH Npudopa
49 PykoBoACTBO IO 3KCILTyaTalluu, THCK.411653.002P21 1
g KHHra 2
4.3 | Onucanve NIpUMEHEHUS THCK.00100-01 3101 | 1
4.4 | PykoBoAcCTBO MpOrpaMMHuCTa THCK.00100-01 33 01 | 1 | Cnemmammsuposarsoe
4.5 | PykoBoacTBO oneparopa THCK.00100-01 34 01 | 1 | mporpaMmHoe obecriedeHue
4.6 | Onucanne mporpaMMEoro komnorenTa| THCK.00100-01 90 01 | 1 | ™ $opMHpOBaHIA TeCTOBBIX
curHanos Ha [I3BM
4.7 | ®opmar ¢aiinoB ans xpaneHus 1/Q- |THCK.00100-01 97 01 1
MOCJIEJOBATEIbHOCTEH -
4.8 | ®opmysip THCK.411653.00200 | 1
5 | Smuk yxiamgo9HbII THCK.323365.002 1

IIpuwmedanune— W3nenus, nepeyncieHHsie B myHkTax 2.5 u 4.2-4.7, MOCTaBIAIOTCS IO TPEOOBAHHIO 3aKa3duKa.
HHpopmanys, comepikaniasics B TEKCTOBBIX JOKYMEHTaX ILIL 4.3-4.7, conepxwurcs Ha ontudeckoM aucke THCK.411653.002/19.

IToBepka

OCyIIEeCTBIsETCS 0 MeToauke NoBepku (['eHeparop curHanoB BbICOKOYacTOTHBIH ['4-229. PykoBo-
nctBo 1o skcrryaranud. THCK.411653.002P3. Kaura 1. Yacts 2. IToBepka mpubopa.), yTBepKaeH-
Hoit pykoBogurenem ['TI11 CU OBY «Hikeropoackuii eHTp CTaHJApTHU3ALUNA, METPOJIOTHH U HCIIbI-
TaHuii» 1 aBrycra 2011 r.

[lepedeHs 3TaNOHOB, IPUMEHSIEMBIX IIPH MTOBEPKE, IpUBEZEH B Tabmuie 3

Tab6muna 3
HammenoBanue
IIpenens! n3mMepeHus [TorpemHuocTs
CpeJICTBA IIOBEPKH
Yacroromep  yHH- | nuama3oH 4actoT oT 0,001 I'm mo 6000 MI'g paspemaromasl - crmocoo-
BEpCaJIbHBII JMAIIa30H W3MEPEeHHs BPEMEHHBIX HMHTepBaoB | Hocth 3-107¢
43-89 ot 10 Hc 10 1000 ¢

CranmapTt 9acTOTHI
Yq1-81/3

HCTOYHUK BBICOKOCTAOWILHOTO CUIHAJIA YacTo-
To¥ 5 MI'11

OTHOCHTEJIbHAs TOrpel-
HOCTH II0 YaCTOTE CHTHa-
Jla B UHTEpBaJIe BpEMEHU
1 rox, B penenax + 107

maeMol MOIIHOCTH
M3-90

AHanmuzaTop  cmek- | auama3oH 4actoT ot 0,009 mo 6000 MI'g MOTPEITHOCTh U3MEPEHUS
Tpa nosioca 063opa (Il,6:) He Meree 20 MI'g OTHOIIICHHUS YpOBHEH
C4-85 mosioca nmpomyckaaus 1 MI'mg + 1 b
HNOTPEUTHOCTh U3MEPEHUS
Pa3HOCTH 4acTOT B IIpe-
nenax = 0,005 Ilyss
Bartmetp moryo- | auana3oH 4actoT ot 0,03 g0 6 [T

JIAana30oH U3MEPSEMON MOIIHOCTH OT 10° 10 107
BrKCBH He 6oxee 1,4

+6%

I'eneparop curHasios
BBICOKOYACTOTHBIH
['4-227

CHHTE3UPOBAHHBIN HCTOUYHUK CUTHAJIA
ot 4 no 10 MI'g
JTAara3oH YCTaHOBKHU ypoBHs curHaina ot 100

10 800 MB

HeCTaOWIHHOCTE  YaCTOTHI
He 6onee 1-10%f




~
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HaumenoBanue
[Ipenens! n3mepeHus [TorpemnocTs
CpeICTBa MOBEPKH
Temepatop cursasos AMamasoH actot ot 0,05 1o 100 kI +5107 f

HU3KOYaCTOTHBIN
npenu3uoHHbIN [3-122

YPOBEHb BBIXOJHOTO HANpsDKEHUS IIpU MOJI-
KIIIOYeHHOM BHemHel Harpyske (50 £ 0,25) Om
-1B

I'eneparop umIyib-

JUIATEIIBHOCTH MMITYIhCOB 0T 0,2 10 2:10° MKc

+(0,1-7 + 3 HC)

coB I'5-56 nepuop noroperus ot 0,2 1o 410° mkc +0,1T
amIuMTyaa ummyiabea ot 1 1o 10 B +0,1U
Ocmuwtorpad C1-75 ko3 dunment passeptku ot 0,1 Mkc/eMm | £3 %
1o 0,1 c/cm
BoneTMeTp  Iepe- | AMANa3soH HU3MEPAEMBIX HanpsokeHu#t | £ 1 %
MEHHOTO TOKa ot 20 MB 0 30 B
BK3-78 nmuana3oH gactoT oT 0,009 mo 50 MI'n
JHaNa30H U3MePSAEMbIX HalpsDKeHUH mocrosH- | + (0,5-1) %
Horo Toka oT 10 MB 1o 5 B
IIpubop I H3Me- muana3oH yactot ot 0,1 mo 6000 MI'ng

peHus ocnabieHus

IWHAMHWYeCcKuil nuara3oH He MeHee 120 nb

+ (0,01-0,05) 1B

IIK1-26 HIpeeTbl U3MEpEHUs Pa3sHOCTH dba3
ot MuHyc 180° no 180 ° 4. 2"
Usmeputens Mopy- | AMANA3OH  HECYIMX — YacToT  OT 0,1
JSIIAA Brauciy- | A0 10000 MI'n
TebHbIH JHana3oH Moxymupyromux dactor ot 0,02 mo
i i J?[I(/)I(E)Hi(ar?:l;H HU3MEPEHHUS IeBHALIUHI
+ 0,
14C-103 or 1 I'mno 1 MI'n ot
JUara3oH u3MepseMbIx ko3¢ dunuerToB AM o7
0,1 mo 100 % +29,
mpenenbl u3MepeHuss Ko3((UIEeHTa IapMo-
HUK orumbaromeit or 1 1o 10 % B nmanasone
Moxymupyromux gactot ot 0,03 no 7 xI'n +10%
Usmepurens KCBH | AMANa3oH YacToT OT 2106ITn
1 ocnabienmii mano- | AManazon u3mepenus KCBH or 1,1 mo 5 £ 5K %

pamHBbIi P2-137

AHanu3aTop CIIeKTpa
E4440A B Bapuante
KOMILJIEKTalluH JJIs

u3MepeHus (a3oBOro | M3MepeHHe OTHOCHTENbHOM  crekTpanbHoit | MuHyc 80 nbM m He 6o-
mryma (Option 226), | WIOTHOCTH MOIMHOCTH (Ga3oBoro Iryma Ha | jee MuHyc 60 1bm oTHO-
¢. Agilent ypoBHe MuHyc 110 ab/I'm mpu OTCTpOMKe | CHTEIPHO HECYIEH oc-
Technologies, 10 xI'm 1 munyc 115 ab/I'n mpu oterpoiike 100 | HOBHOTrO CUrHaIa
E4440A Option 226 | xI'1g

Juana3oH 4actot oT 9 kI no 6,2 [T
JUHAMHYECKHM IHMala30H H3MEPEHHs CIEKTpa
80 nb

COOCTBEHHBIH  ypOBEHB
apa3suTHBIX KaHaJIoB
npuemMa HE 6onee

Ocmumtorpad nud-
poBoii moMuHODOP-

moJjioca mpomyckanus g0 300 MI'n, xoadduiu-
eHT oTKJIOHeHus oT 1 MB/men no 1 B/nen

HOTPENIHOCTh IIpH UG
pPOBOM H3MEpEHHH Hao

ue1ii TDS3032B K03 duIMeHT pa3BepTKM OT 2  HC/JelN | NpsDKEHHs CUTHAJIA MEXITY
1o 10 ¢/men 2 xaHana JIByMsI Mapkepamu + 2 %

Meraommerp IWara3oH  H3MEpSIeMbIX  COIPOTHUBIICHHHA

®4102/1-1M ot 1 10 100 MOmM 5%

ucIbITarenbHoe Hanpspkerue 500 B
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CBeneHus 0 MeToguKax (MeTOAAX) H3MepeHHUI

Caenenus o0 MeTOIUKAX (METOAAX) U3MEPEHUH IPUBECHEI B PYKOBOCTBE 110 SKCILTyaTalluy.
Kuwra 1. Yacts 1. THCK.411653.002P0.

HopmaTuBHBIE M TeXHHYECKHEe NOKYMEHTHI, YCTAHAB/IHBAKWINHE TPe0OBAaHUS K IeHepaTopaM
CHI'HAJIOB BBICOK04acTOTHBIM ['4-229

1 THCK.411653.002TY I'eneparop curHaioB BeIcOKOYacTOTHBIA ['4-229. TexHudeckue yc-
JIOBHUSL.

2 THCK.411653.002P2 T'enepatop curHaioB BeICOKOYAcTOTHBIN ['4-229. PykoBoacTBO MO
skcmutyaranuu. Kaura 1. Yacts 2. [loBepka mpubopa.
Pexomenganuu no o6aacTsiM npuMeHeHHs B cepe rocyAapcTBEHHOr0 peryJIMpoBaHHsA odecre-
YeHHUH eJUHCTBA H3MEpPEeHHH

Bremonsaenne paboT MO OIEHKE COOTBETCTBHS IPOMBIIUICHHON MPOAYKIUHA W MPOIYKITUH
IPYTUX BUIOB, a TAKX€ MHBIX OOBEKTOB YCTAaHOBJIEHHBIM 3aKOHOIATENBCTBOM Poccuiickoit @enepa-
UK 00s3aTeNbHBIM TPEOOBAHUSM.

HsroroBurenn

3akpeIToe akiuoHepHoe obmecTBo «Hayuno-mpousBoactBeHHas ¢upMma «Texnoske» (3AO «HII®
«TexHOsSKCY).

105484, r. Mockga, yn. 16-s [TapkoBas, 1. 30

ten./akc: (499) 464-23-47, 464-59-81, e-mail: mail@tehnojaks.ru.

UcnbiTaTe1bHBIA HEHTP

OenepanpHOe OI0KETHOE yUpexaeHue «I 0CyaapCTBEHHBIN PerHOHATBHBIN IIEHTP CTaHIapTU3ALUHY,
MeTpoJoruu u ucnbitanuii B Huwxeropoackoit obnactiy (OBY «Hmxkeropoackuit LICM»)

603950, Poccus, r. Hwxuuit HoBropon, yn. Peciybnukanckas, 1. 1.

ten. (831) 428-78-78, daxc (831) 428-57-48, e-mail: mail@nncsm.ru.

Artecrar akkpeautanud ©ObY "Humxeropoackuit [ICM" no nmpoBeAeHUIO UCOIBITAHUM CPEICTB H3MeE-
penuii B nensax yreepxkaenus tuna Ne 30011-13 ot 27.11.2013 1.

3amecTHUTENh

PyxoBonurens ®enepaibHOro
areHTCTBA [0 TEXHUYECKOMY
PETYIMPOBAaHUIO U METPOJIOTHH




