MUKPAH 1. KOHTPOJIbHO-USMEPUTE/IbHAA AMNMAPATYPA

AHanusartopbl ueneu ckansipHole cepuu P2M

LLinpoknin gnanasoH 4acToT:
o110 Ml'y go 4/20/40 I'Tu.

LLinpoknin gnanasoH peryimpoBKN MOLLHOCTM BbIXOA4-
Horo curHana: ot —90 gbm * go +15 gbm.

Bbicokasi cTabMAbHOCTb YaCTOTbl U MOLLHOCTU BbIXOA-
HOro curHana.

B0O3MOXHOCTb paboThbl B HECKO/IbKNX KOAKCHaibHbIX
TpaKTax.

OpHoBpeMeHHas paboTta C TpeMA N3MEPUTE/IbHBIMU
KaHanamm.

BoamoxHocTb namepenus moayns Kri, KO n KCBH,
rpynnoBOro BPEMEHU 3a4ePXKKU, AMHAMNYECKUX
XapaKTepuCTUK, MapameTpoB YCTPOUCTB C Npeobpaso-
BaHMEM MO YacToTe, YCTPOWCTB B UMMY/TIbCHOM PEXM-
M€, U3MEPEHUS C OMOPHbBIM KaHaIoM.

AHanusaTtopsbl Lenen ckanspHbole cepun P2M (ganee —
aHanmzaTopbl P2M) npegHasHaveHbl Ans U3MEpPEHNn Mo-
aynsa koadduumenTa nepegaun (KM), mogyna kosaddmum-
eHTa oTpaxeHus (KO), koaddunumnmeHta cToayen BO/HbI
no HanpskeHuto (KCBH), MowHoCcTM 1 ansa ¢opmMmpoBaHus
HenpepbIBHbIX FAPMOHNYECKUX CUrHaNoB. JononHuTens-
Hble pexuMbl ** paboTbl aHanMsaTopa P2M nossonstort
KOHTPONNPOBAaTb ANHAMUYECKNE XapaKTePUCTUKK, rpyn-
noBoOE BpeM4 3a4EPXKMW, NapaMeTpbl yCTPOUCTB C Npeob-
pa3oBaHMEM MO YacToTe M NapaMeTpbl YCTPOWCTB B UM-
NySIbCHOM pexume.

O6nactb NpMMeHeHuns aHanmsaTopoB P2M: uccnegosa-
HWe, HaCTpOIiKa, UCMbITaHME, KOHTPO/Ib NPU NPOW3BOA-
ctBe BY- 1 CBY-yCcTpoicTB, NCMOMb3yeMbiX B paanosek-
TPOHWKE, CBA3M, PAANONIOKaLMN, U3MEPUTENBHON TEXHUKE.

MpuHUMN gencTema aHanmsatopoB P2M ocHoBaH Ha Bbl-
AENEeHNN BbICOKOYACTOTHbIX 3/IEKTPOMAarHUTHbIX BOJIH
(mnapatowen, npowelien yepes nccnegyemoe ycTpom-
CTBO M OTPaXXEeHHOW OT ero BXOAoB), Npeobpa3oBaHnm
MX B HN3KOYACTOTHbIE HaMpsXeHus, NpPonopLMoHarb-
Hble MOLLHOCTM 3TUX BOJIH, USMEPEHUN HANPAXKEHWNN
n pacudete moayns Krl, mogyna KO n KCBH. BeigeneHne
1 Npeobpas3oBaHMe 3N1EKTPOMAarHUTHbIX BO/IH B HU3KOYa-
CTOTHOE HanpsKeHWe MpPomn3BOAMUTCSA C MOMOLLbIO AeTeK-
TOPHbIX FONOBOK U aatynkos KCB.

* C onuuein «<ATA/70».

BHecéH B ®UD OEU

Cepusa aHannzatopoB P2M BknovaeTt B cebsa Tpu TMna
nprbopoB, pasnnyaoLWmUXcs No AnanasoHy paboumnx vac-
TOT:

P2M-04A: ot 10 MI'y go 4 Iy;

P2M-18A: o1 10 MI'y go 20 I'Ty;

P2M-40: ot 10 MI'y go 40 IMu.

YnpaBneHue aHanusatopom P2M ocyuiecTtBnseTcs c no-
MOLLbIO BHELLHEro NepcoHanbHOro KoMmbloTepa C ycra-
HOB/EHHbIM MporpamMMHbiM obecnedyeHnem «Graphit
P2M», koTopoe obpabaTbiBaeT U3MepPeHHbIe AaHHble
n obecneymBaeT oTobpaxeHne pesynsTaToB M3MEepPEHUN.
MHdopMauUNOHHbIN 06MeH Mexay aHanusatopom P2M
N MepCOoHasbHbIM KOMMbIOTEPOM OCYLLECTBASETCHA MO MH-
Tepdency Ethernet.

[NporpaMmMHbIn MHTEpdenc aHannsatopos P2M coBme-
cTuM co ctaHgapTtamu [VI-COM u SCPI, 4yto faeT BO3MOX-
HOCTb ynpaBnsaTb aHanusaTtopom P2M ¢ nomoubio cTo-
POHHEro NPOrpamMMHOro o6ecrneyeHnsa n MHTerpupoBaThb
npmMéop B aBTOMAaTU3NPOBaHHbIE KOHTPOJ/IbHO-NU3MepHK-
Te/bHble KOMMAEKChI.

AHanunsatopbl P2M nocTaBnaoTCcs B HECKOMbKUX MOAW-
buKaumax, Kaxaas U3 KOTOpbIX XapakTepusyertcs onpe-
AeNeHHbIM HaBOPOM OMLMIA.

** MorpeLwHoCcT nsMepeHnin aHanmsatopos P2M npu paboTte B 4ONOTHUTENBHBIX PEXMMaX HE HOPMUPYETCS.



MUKPAH

DyHKLUMM 1 onuum npuéopa

Tun BbixogHoro CBY-coeguHutena

Tun BbixogHoro CBY-coeanHmntensa reHepaTtopHO-n3Me-
putenbHoro 6510ka onpefenseTcsa onuuMsMmn aHaamnsaTo-
pa P2M:

onuusa «01P» — coeguHutens tun lll (poseTka);

onuusa «11P» — coegmHutens Tun N (po3eTka);

onuusa «03P» — coeanHuTens tmn IX, Bap. 3 (po3eTka);
onuus «13P» — coeanHutens tMn 3,5 MM (po3eTka);

onuna «05P» — coeanHuntens Tun 2,4 MM (po3eTka).

PaclumpeHHbIn AMHaAMUYeCcKUii AnanasoH —
annapartHas onuus «ATA/70»

Ha CBY-Bbixoge aHanm3atopa yCTaHaBIMBAETCHA BCTPO-
E€HHBbI 3/TEKTPOMEXAHUNYECKUI CTyNeHYaTbln aTTeEH0AaTOP
0..70 pb c warom 10 gb gnsa pacwupeHna guanasoHa pe-
rY/IMPOBKM YPOBHS BbIXOAHOW MOLLHOCTU M AMana3oHa 13-
MepeHus.

PeXxum ckpbiToro oto6paxkeHns — onuusa «CPIM»
Mo3BonseT 3aWwmnTuTb KOHGUAEHUMaNbHbIE AaHHbIE O pa-
60u4MX YacToTax UCCNeayeMbIX YCTPOMCTB NyTEM CKPbITUSA
oTo6paKkaemMom CETKM 4acToT.

CuHTe3aTop YacToT

Anannzatop P2M moxeT ncnonb3oBaTbCa KakK CUHTe-
3aTop 4actoTr, GopMUpYOLWNA CTabUIN3NPOBAHHbLIN
NO 4YacToTe M MOLLHOCTU HEMNpPEPbIBHbIA rapMOHMYe-
CKWIA CUTHaN C HU3KUM YPOBHEM $a30oBbIX LYMOB B LUW-
POKOM AmnanasoHe YacToT U MOLLHOCTEN B CriegyroLmx pe-
Xumax:

durKkcrMpoBaHHasi YacToTa Y MOLLHOCTb;
CKaHMpoOBaHMe Mo 4acToTe ¢ PUKCUPOBAHHBIM LUAroM;
CKaHMpOBaHMe No CrMCKY 4acToT,;

CKaHMpOBaHMe MO MOLLHOCTU C GUKCUPOBAHHBIM
Larom;

CKaHUpOBaHWE MO CMUCKY MOLLHOCTEN.

Kpome Toro, ¢ NoMoLLbiO BHELWHEro UMMY/IbCHOro MOAY-
NATOPa M CUHXpOreHepaTopa, BCTPOEHHOro B aHa/nsa-
Top P2M, BO3MOXHO $OpMMpPOBaHNE CUrHaMa C UMMy/b-
CHOI Moaynaumen ¢ AnnuTenbHOCTbO nmnynbca ot 20 HC
0o 4 ¢, nepnogom ot 30 HC 40 4 C 1 OINTENbHOCTbIO
dpoHTa/cpesa ormnbatoLen pagmommnynibca MeHee 10 Hc.

KoHTponbHO-n3mMepuTenbHasa annapatypa u anemeHTsl CBY-TpakTta

B kayecTBe BHELIHEro MMMy/IbCHOrO MOAYATOPA PEKO-
MEHAYETCHA UCMO/b30BaTb UMIMY/bCHblE MOAYIATOPbI Ce-
pun MU1, 6onee nogpobHan MHPopMaunsa No KOTOpPbIM
npeacTaB/ieHa B COOTBETCTBYIOLEM pa3gesie Katanora
«KOHTPONbHO-N3MepUTEeNbHaa annapaTtypa».

N3mepeHne moLHOCTH
AHanunzatop P2M mMoxeT umcnonb3oBaTbCHA B Kaye-
CTBE TPEXKaHa/IbHOro U3MepuTens MOLLHOCTH.

OuHaMmuuyeckue nsmepeHus

B aHanuzatope P2M peanunsoBaHa GyHKUNA N3MeEpPEHUs
ANHAMUYECKMX XapaKTePUCTUK — 3aBUCMMOCTU YpOB-
HS MOLLHOCTM Ha BbIXOAE UCC/IeQyeMoro yCTponcTea
OT YPOBHS MOLLHOCTW Ha ero Bxoge.

N3mepeHue ycTpoincTB ¢ Npeo6pa3oBaHUEM HacTOTbl
AHanunzatop P2M no3BonseT BbINONHATE U3MEPEHNE MO-
ayna Kl yctponcTB ¢ npeobpa3oBaHMEM MO YacToTe: KOH-
BEPTEPOB, CMECUTENEN, YMHOXUTENNEN U Aenutenen va-
CTOThbl. 15 usmepeHns cMecutenein HeoOXxoaMM BHELLHWIA
WCTOYHUK CUrHana retepoamHa, B kKayecTse KOTOporo pe-
KOMeHAyeTCa UCnosib3oBaTbh BTOPOK aHanusatop P2M,
cuHTEe3aTop 4actot cepumn '7M nnum nopraTtuBHbIN reHe-
paTop curHanos cepumn PLG. 3amepeHnsa cmecuTtenen mo-
ryT BbINONHATLCA C GUKCMPOBAHHOW YaCTOTOM reTepoau-
Ha WM C CUHXPOHHOW NePEeCTPONKOM YacTOTbl reTepoanHa
W curHana.

MN3mepeHne rpynnoBoro BpeMeHU 3aAepXXKu

B aHanunzatope P2M peanusoBaHa QyHKUNS namepe-
HWS FPYNMNOBOro BPpeMeHN 3a4epXKKW, XapakTepusytoLero
NMHENHOCTb $a30-4aCTOTHON XapakTepUCTUKK nccnegye-
Moro ycTpoucTtaa. Micnonb3lyemas ans onpeaenenuns rpyn-
NOBOr0 BPEMEHMN 3aA4EePXKN CBA3b Norapudma mMoayns
aMnINTYAHO-YaCTOTHOM M $a30-4aCTOTHOW XapakTepu-
CTMKWN nNpeobpa3oBaHueM MnbbepTa No3BONSET N3Me-
PATb rPYNNoBoOe BPeMS 384€PXKKN TONbKO AN MUHUMAa b-
HO $a30BbIX LEenen, <HyNn» 1 «NOoCbl» KOTOPbIX f1exaT
BHYTPU €ANHUYHOIO Kpyra Z-naoCcKoCTy.

MN3mepeHne napaMeTpoB YCTPOIACTB

B UMMNY/IbCHOM peXume

AnanuzaTtop P2M noseonget namepsarts moaynb K1, mo-
aynb KO n KCBH B uMnynbcHoM pexume. MruHumanbHasa
ANTENbHOCTb U3MEPSEMOro PaanonMMy/ibCca MOXET Me-
HATbCA OT 138 0o 22 655 MKC B 3aBMCUMOCTM OT CTENEHN
ycpeaHeHus. BapnaHT BbIGOPKM UMMY/IbCa — TOYKA B UM-
nynbce. B 3aBUCMMOCTM OT TMMa Uccnenyemoro ycTpoii-
CTBa BO3MOXHO [Ba BapuaHta GpOpPMUPOBAHUSA UMMYSb-
CHOrO CUrHana:

ynpasneHne BKIOYEHNEM/BbIKNIIOYEHNEM MOLLHOCTH
nccnepyemoro yCTponcTBa;
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dbopMrpoBaHME UMMYIBCHOrO MOAY/IMPOBAHHOMO 30H-
AVPYIOLLEro CUrHana C NOMOLLbIO BHELLIHEro UMMy b-
CHOro MopynsiTopa.

VICTOYHMK MOAYNMPYIOLLErO CUrHaIa MOXET ObITb KaK BHY-
TPEHHWUM, TaK 1 BHELIHMUM. B KauyecTBe BHELUHErO MMMy b-
CHOro MOoAynATopa PEKOMEHOYETCH MCMO/b30BaTb UM-
nynbCHblIE MOAynaTopbl cepun M.

N3mepeHue ¢ ornopHbIM KaHanom

MI3mMepeHns € ONOpHbIM KaHanoM MO3BOMSIOT Y/y4dLnTb
KauyeCTBO U3MEPEHUN 3a CHET OTCNexmBaHnsa GykTya-
LM MOLLHOCTM, BbI3BaHHbIX TEMNEPATYPHOI HecTabub-
HOCTbIO MOLLHOCTW U paccoriacoBaHNEM U3MEPUTENbHO-
ro TpakTa. Kak npaBuio, U3MepeHuns C ONOpHbIM KaHasioM
NCNONb3YIOTCS:

npu namepenun KN ycTponcTe ¢ ManbiMu NOTEPAMMU,
roe dnyKTyaumm MOLLHOCTU Ha BXOAe uccnegyemMoro
YCTPOWMCTBA MCKaXatoT pe3y/ibTaTbl UBMEPEHUS;

019 KOMNEeHcaunn TeMnepaTypHbIX U3MEHEHN
KoadPpuUMeHTa YCUNEHNSA BHELLHEIO YCUNUTENS,
KOTOPbI MOXET YCTaHaBNMBAaTbCS Ha BbIXo4e aHanu-
3atopa P2M gnsa yBenmyeHns MOLHOCTN 30HANPYIO-
LLLero curHana;

npwv AMHaMUYECKUX N3MEPEHUAX AR N3MEPEHUNS 3a-
BMCUMOCTUK KoabduMUmMeHTa nepegaym nccnegyemoro
YCTPOWMCTBA OT YPOBHSA MOLLHOCTW Ha €ro BXoae.

N3mepeHne B BONHOBOAHOM TpakKTe *

Mcnonb3oBaHWe AOMNOMHUTENbHbBIX aKCeCCyapoB (KOaKcu-
a/lbHO-BO/THOBOAHbIX NEPEXOAOB U BOTHOBOAHbIX HaMpaB-
NEHHbIX OTBETBUTENEN) NO3BOAAET UCNOMb30BaTb aHa-
nnsatopbl P2M gna namepeHus napaMeTpoB YCTPOWCTB
B BO/THOBOAHOM TpaKTe.

Koppekuus moLwHocTH

DYHKUNA KOPPEKLUMM MOLLHOCTM MO3BOAET yCTaHaBAN-
BaTb 334aHHbIN YPOBEHb MOLIHOCTU HEMOCPEACTBEHHO
Ha BXoAe uccnegyemoro yCTpoincTea, KOMAEHCHpys norte-
pu (Mnn ycuneHue), BHocMMble aneMmeHTtamm CBY-TpakTa,
coefuHaWNUMK nccrnegyemoe yctponctso ¢ CBY-Bbixo-
OOM aHanusatopa P2M.

CucreMa CUHXpPOHM3aLum

B0O3MOXHOCTb cTabunnmsaumm 4acToTbl BbIXOQHOMO CUrHana
OT BHELUHero onopHoro reHepaTopa vacroton 1, 5, 10 MIy,
BO3MOXHOCTb CTabMAN3aLMM HYACTOTbl BHELLHWX YCTPOWCTB
oT curHana 10 My BHYTPEHHEro ONopHOro reHepartopa
N rmbkasa cmcteMa UMdpPoOBON CUHXPOHU3ALMN aHann3a-
Topa P2M no3BonsioT opraHn3oBaTb B3auMogencramne
aHanusaTopa P2M c BHeLWHMMK yCTpoicTBaMK. ITO NO3-

BOMIAAET UCMO/b30BaTh aHann3aTop P2M B pasfinyHbIX 13-
MepUTebHbIX cxeMax 6€3 pa3paboTKu AOMOMHUTEIbHOMO
NporpaMMHOro obecneyeHns, Hanprmep:

n3MepeHne napamMeTpoB cMecuTenen,

M3MepeHne NapameTpoB YCTPOMCTB B MMMY/IbCHOM
pexume;

MMNynbCHaa MOAYNALNA B peXxXnme CMHTe3aTopa

4acToT.

MporpammHoe o6ecne4vyeHune

MporpammHoe ob6ecneveHune «lporpamMMmHbIi KOM-
nnekc P2M «Graphit P2M», ncnonbsyemoe gnsa ynpaene-
HWSA aHanusatopamun P2M, o6napaet cnegyowmmm 4ocTo-
WNHCTBaMMU:

yO06HbI NONb30BaTENbCKUA NHTEPPENC;
rnmékasa cuctemMa cosgaHus OT4YETOB;

BO3MOXHOCTb COXpaHeHUs/3arpy3sku npobunei
ANS U3MEPUTENIbHBIX CXEM;

penaktop ¢opMyn AN BbINOAHEHUSA C/IOXHbIX MaTe-
MaTUyeCcKux onepauum;

HeorpaHn4yeHHoe KoONmnM4yecTtBo nMaMepuTe/ibHblX Tpacc
N Tpacc NnamMaTu,

HacTpanBaemMada CMCteMa MapKepoB.

* MNorpeLlHoCcT! U3MepeHns NnapameTpoB B BOSITHOBOAHOM TPAKTe He perfiaMeHTMPOBaHbI.
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TexHUYeckne XxapakTepUcTuKm

Mopenb P2M-04A
[nanasoH paboumnx YyacTtoT 10MINy ...4 Ty,

[nanas3oH yCTaHOBKMW YPOBHSI MOLLLHOCTU BbIXOAHOIO CUMrHana, abm:

6e3 onuun «<ATA/70» -20..+15 -20..

c onuuen «ATA/70» -90...+15 -90..
[nanasoH namepeHnsa moaynsa koadobuumeHTa nepenayn, ab:

6e3 onuun «<ATA/70» -70..+35 -65..

c onuuen «ATA/70» -70..+70 -65..
[nanasoH namepsaemoit MoLWHOCTU, ABM -55..+15 -55..
MorpeLHoCTb YCTaHOBKMN YPOBHSI MOLLHOCTU BbIXOAHOIO CUrHana, Ab:

-20..+15 (+13) pbm

-20...+7 npbm

-55...-20 gbm +1,5
MorpelwHocTb n3mepeHns mogynsa koaddpuumeHTa nepepayn, ob ** +(0,02x|Al+0,2)
[MorpelwHoCcTb n3mepeHns Moaynsa KoadpuumeHTa oTpaxeHns ** +(0,09x+0,02)
MorpewwHoct usmepenns KCBH npu K < 2,0, % *** H3xK 1)

MorpelwHoCcTb N3mMepeHns MowHocCTH, ab

[MCKPETHOCTb YCTAaHOBKM YacToTbl
BbIXOAHOrO curHana, Nny

OTHOCUTE/IbHAs MOrPELUHOCTb YCTaHOBKU
4acToThbl NpU paboTe OT BHYTPEHHEro OMOPHOro reHepaTtopa

[MCKPETHOCTb YCTAHOBKM MOLLLHOCTU BbIXOAHOIO curHana, ab

[InanasoH namepeHnst Mogyns KoabprumeHTa oTpaxeHns

[unanasoH nsameperunsa KCBH

* InanasoH paboumx vactotr P2M-18A ¢ onumsamn «01P», «11P» ot 10 MI'y po 18 'y,

P2M-18A

10 My, ...20 My *

413
413

435
465

413

+1x10°

0,1

.1

1,02..5

P2M-40

10 MIy .40 'y

-20..+7
-90..+7

-60..+30
-60..+60

-55..+7

+(0,02xIAI+0,3)
+(0,014xI2+0,04)
+(5xK_+3)

+15

A, T, K_, — “3MepeHHble 3HaYeHus Moayns KosdouumneHTa nepeaayn, KospouumeHta orpaxeHus u KCBH cootseTcTBeHHO.

*** [Npy MCNOb30BaHNK U3MEpPUTEIbHbIX akceccyapos Ao 18 Ty norpelwHocTs coctasnsaet + (3 x K +1) %, no 40 My norpewwHocTb co-

crasnaet + (5 x K_ +1) %.

N3meputenbHble akceccyapbl

Ona paboTbl B pa3HbIX CEYEHUAX KOAKCUaIbHOIO Tpak-
Ta C METPUYECKOWN N AOMMOBOWN TUNaMn pe3bbbl aHau-
3aTop P2M MoOXeT KOMMNeKTOBaTbCA Pa3/IMYHbIMU U3-
MEpPUTENbHBIMU akceccyapaMu (FrONI0BKN OETEKTOPHbIE,
natunkm KCB, Harpyskn KOMOUHUpOBaHHble, kabenn CBY,
nepexoabl KoakCcuarsbHbIE), KOIMYECTBO M TUMbl KOTOPbIX
OonpenensioTcs Npu 3akase.



