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KOHTPOJIbHO-WU3MEPUTEJIbHOE OBOPYAOBAHWE N AKCECCYAPbI CBY

AHAJT3ATOPbI LIENEWN
BEKTOPHbIE CEPUW P4M

@ BHECEH B FOCPEECTP CH

KPATKOE OMWCAHNE

BekTopHble aHanusatopel ueneir (BAL) cepun P4M
npegHasHayeHbl ANA  U3MEpPEeHMA  KOMMIEKCHbIX
S-napameTpoB JAMHENHbIX OJHO- W [BYXMOPTOBbIX
YCTPOMCTB, Pa3/IMyHbIX XapaKTepUCTUK HENUHERHbIX
uenen.

O6nactb npumeHeHus BAL, cepun P4M — nccnepoBa-
HWe, HAaCTPOMKa, UCMbITAHWA, KOHTPO/b U MPOU3BOJ-
ct8o BY n CBY ycTpoicTB, MCNoNb3yeMbiX B pagno-
3NEKTPOHUKE, CBA3M, PafMONOKaL MK, NU3MEPUTENbHOI
TeXHUKe.

MpuHUMN pencTBMA aHanu3atopa OCHOBAH HAa pas-
LEeNbHOM M3MepeHWu napameTpoB najarmlien, oT-
pa)KeHHO! U npolweawein yepes ucciesyemoe
yctpoiictBo (MY) BOMHbI cuUrHana c npuMeHeHuem
HanpaBNeHHbIX OTBeTBMTeneil. B coctaB npubopa
BXOLAAT CUHTE3UPOBAHHbIA UCTOYHWUK 30HAUPYIOLLEro
CUTHaNa M NPUEMHUKKM OTPAKEHHbLIX U NPOLWeEALNX
yepes WY curHanos.

Ynpasnenne BALL P4M ocywecTaseTca ¢ noMmoLbio
BHELLHEro nepcoHaNbHOr0 KOMMblOTepa C YCTaHOB-
NIEHHbIM  NpOrpaMMHbIM obecneyeHnem «Graphit
P4M». WHdopmaumnoHHbIn 0bmeH mexay BAL, u nep-
COHaJbHbIM KOMMNbIOTEPOM OCYLECTBAAETCA MO MH-
Tepdeicy Ethernet.

MHOrokaHanbHas cuCTeMa CUHXPOHM3auunm obe-
crneynMBaeT COBMeCTHylo paboty P4M c ppyrumu
npubopamu. BoamoxHocTb ynpasneHus P4M yepes
komaHabl SCPI no3sonser nHTerpuposartb npubop B
aBTOMaTU3NPOBAHHbIE KOHTPONbHO-U3MepUTENbHbIE
KOMNNEeKChl.

XAPAKTEPHbIE OCOBEHHOCTH

® lI3mepeHune S-napamertpos ot 10 Ml go
20 Iy,

e JluHamuyeckuit nuanasoH 6onee 100 ob

® |AI3mepeHuns B UMNYyNbCHOM peXUMe: KTOYKA B
UMnNynbCey, «KNPoduab UMNyabLCa»

® |I3MepeHue napaMeTpoB YacTOTHO-Npeobpa-
3YIOWMX YCTPOWCTB C BEKTOPHOW KannbpoB-
Kou

® |I3mepeHne ypoBHEN FapMOHUK U UHTEPMO-
BYNALUMOHHBIX COCTABAAIOLWMNX

® B03MOXHOCTb CKaHMPOBAHMA NO YacToTe
W/UAK NO MOLHOCTM 30HAMPYIOLWErO CUTHaNa

e AHanus3 u GunbTpaLumMa BO BpeMeHHoW obna-
CTW, MaTemMaTMyeCcKoe BCTPauBaHWE U UCKIIO-
yeHue uenei

® B03MOXHOCTb NpOBefEeHNA BEKTOPHbIX Kanu-
OpOBOK ANl KOAKCMANbHOIO, BOJIHOBOAHOTO
M MWUKPONONOCKOBOrO TPAKTOB, MOALEPIKKA
3NIeKTPOHHOTO Kanubpatopa

Bnaropaps rubkoi apxuTekType, obnapalwoliei Bbl-
COKOW WHTErpuMpyemoCTbi0 U BO3MOXHOCTbIO KOH-
turypupoBanua, aHanusatopel uenen cepun P4M
ABNAIOTCA MAEaNbHbIM TEXHUYECKUM pelleHneM Ans
peann3auuu CNOoXHbIX 3aAau.

B 3aBMCMMOCTM OT COCTaBa UCMO/Ib3yeMbIX B Npubope
annapartHbiX OMUMiA, aHanu3aTopbl pa3fenstTca Ha
mogudukauuu. K BeibpaHHoit Mogndukauum npubo-
pa MoryT go6aBnaTbCs Nobble NPOrpaMMHbIe, anna-
paTHble ¥ MporpaMMHo-annapaTHbie onumn.

OYHKLW N Onunn NPUBOPA

KONMMYECTBO MOPTOB N TUMbI BbIXOLHbIX CBY CO-
EOVHUTENEN (ONLNA «20A»)

Onums «20A» - annapatHas onuua. Onpepenser
KONMYeCTBO M3MEpPUTENbHBIX MOPTOB U TWUM BbLIXOA-
HbIX coefiuHuTenei. [1ByxnopToBbI U3MEPUTENbHbIN
6ok ¢ coegunutensamu tun NMD 3,5 mm (BUAKA).

N3MEPEHUA KOIOOULNEHTA LLYMA
(ONMUKNA «NKILL»)

Onuua «MKLW» - nporpammHo-annapaTHasa onuua.
Mo3BonseTr NpoBOAUTL M3MepeHUs Ko3duumeHTa
WwyMa C BEKTOPHOI KOppeKLMen HenonHoro cornaco-
BaHWA MEXAY MCCneayemMblM YCTPOUGTBOM; MyBXOLOM
npuemuuka P4M. Mpu paboTe € AaHHOW OMNEN, He-
00XO0AMM reHepatop LiyMa (APUOOPETAETCS OTAENb=



HO) 1 BHelWwHKe hunbTpbl, 6onee nofpobHy0 UHGOP-
MaLMIo 0 KOTOPbIX Bbl MOXeTe y3HaTb Ha caiiTe www.
micran.ru, uau 06paTUBLUMNCH NO KOHTAKTaM, yKa3aH-
HbIM B KOHLLe KaTanora.

N3mepeHna npoBoaATCA WTATHbIM NPpUEMHUKOM P4M,
KOTOpbIi  [ONONHUTENbHO OCHAWAETCH ManolWyMs-
WKUM npegycunutenem n Habopom nepeknoyarenei,
No3BOAAIOWMNX KOH(MUIYpUPOBaTh WU3MEPUTENBHYIO
cxeMy B 00X0/ HanpaBNeHHOTo OTBETBUTENSA C LieIblo
YBENWYEHUA YYBCTBUTENIbHOCTU MPUEMHOTO TPaKTa.
[na n3mepeHnsa KosdduumeHTa wyma MCNonb3yeT-
CA MEeTO[, «XONIOAHOr0» UCTOYHUKA C NPUMEHEHUEM
BEKTOPHOW KOppeKuMu paccornacoBaHuna mexay WY
1 BXogom P4M, 4yTo No3BONAET HE MPUMEHATH reHe-
patop lWwyma B W3MepuTenbHoW cxeme. [eHepatop
wyma HeobxoauWM TOJbKO NpU KanubpoBKe Npuem-
HUKOB. PekomeHpayeTcs uMcCnonb3oBaTb reHepaTopbl
wyma cepuu lLIM2, 6onee nogpobHas nHdopmaums
0 KOTOpbIX npefcTaBieHa B pa3pene «KoHTponbHoO-
usmepuTensHas annaparypa CBY». [ns kannbpoBku
npubopa ncnoib3yetcs TPAAULNOHHbIA Habop Kanu-
6poBoyHbix Mep (HKMM) unu mogynb 3neKTpOHHOO
kanubpatopa (P4M-3K4).

[ns ycTpaHeHWs BAUAHUA HeXenaTeabHoro npeobpa-
30BaHMsA Ha TPeTbeil rapMoOHUKe B CMecuTese, Heob-
XOAMMO yCTaHaB/IMBaATb AONOAHUTENbHbIA NON0COBOA
(bunbLTp Ha BXOJL U3MEpUTENbHOro npuemHuka (no-
CTaBNATCA OTAENbHO). PekomeHayeTCs BKIOYeHUE
LOMONHUTENIBHOTO COFNacylLWero arreHaropa (Ha-
npumep, atteHioatopa cepun [2M B pa3pene «3ne-
MeHTbl CBY TpakTa») Ha Bxoae MY, 4ToObl MCKNIOYUTD
BWAHME BXOJHOTO MMNeAaHca Ha Ko3dduuneHT
wyma.

P4M-18, nepekntoyas cxemy C ManoWyMALWMM yCUAN-
TeneM, NOCNefoBaTeNbHO U3MepseT S-napameTpbl U
Ko3dduumeHTa Wwyma.
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BCTPOEHHbLIA NEPEKJIOYATENL OMOPHOMO MPYU-
EMHUKA (ONLNA «CNA»)

Onuna «CMA» - annapaTtHas onuusa. B u3meputens
YCTaHABNMBAETCA MNepek/yaTens, MNO3BOALMIA
yNpaBiATh NyTeM PacnpoCTpaHeHMs CUrHana nepso-
ro onopHoro kaHana. Onuus npegHasHayeHa ans pe-
anu3aumum BbICOKOTOYHbIX WM3MepeHWi napameTpos
YCTPOWCTB C Npeo6pa30BaHNEM YACTOTHI.

MPAMOA AOCTYN K TEHEPATOPY W MPUEMHUKY
(onuna «anA»)

Onuma «OMNA» - annapatHasa onuwua. AHanu3atop
KOMMJIEKTYeTCA nepemMblyKammn Ana Nnpsamoro foctyna

KOHTPOJIbHO-W3MEPUTENbHOE O6OPYAOBAHWE N AKCECCYAPBI CBY

K reHepartopam 1 BXogaM U3MEPUTEJIbHbIX U ONOPHbIX
NPpUeMHUKOB C LeNbio JONONHUTENBbHOTO ocnabnexus
nnn ycuneHuma CUrHanos.

PACLUMPEHHBIAN AUHAMUYECKNA ANANA30H
(ONuUKnA «OMA»)

Onums «AMA» — annapartHasa onuua. JOnonHUTENbHO
K onuun «[MA» ycTaHaBAMBaKOTCA YeTbipe 3NEKTPO-
MexaHU4YeCcKux aTTeHloaTopa ANs pacluupeHus aua-
na3oHa peryaupoBKM YPOBHA BbIXOLHOW MOLLHOCTH
1 obecneyeHuns ONTUMANLHOIO pexuma paboTsl npu-
€MHUKOB.

V3MEPEHWE TAPMOHWK U UHTEPMOLYNALNOHHbIX
NCKAXXEHWW (ONLUNA «NMIT»)

Onums «AMM» - nporpammHas onuusa. Mo3Bonser
pa3fenbHo ynpaBAATb YacTOTaMW  30HAMPYHOLEro
CUTHaNa W reTepojuHa Npu MCMONb30BAHUKU BHEL-
HEro reHepartopa M CyMMaTopa, a TaKXe WU3MepsaTb
VYPOBEHb TFAPMOHUYECKUX W UHTEPMOAYNALUOHHbIX
COCTaBAAOWMX. AHANM3ATOP M BHELWHUIA reHepaTtop
MCMOMb3YIOT 06LLYI0 OMOPHYI0 YACTOTY, @ C NOMOLLbIO
CUCTEMbl CMHXPOHM3ALMKN 06eCcneynBaeTCA CUHXPOH-
Haa nepecTpomka.

ANHAMUYECKWE U3MEPEHUA
(ONUKNA «NKN»)

Onuua «MKM» - nporpammHas onuns. CuHTe3MpoBaH-
Hbli UCTOYHWK CUrHana CTabunuaMpoBaH CUCTEMOIA
thazoBoii aBTonoacTponku yactotsl (PAMNY) no yacro-
Te U CUCTEMON aBTOMATUYECKOW PEeryimpoBKU MOLLY-
HocTn (APM) no amnautyge. Hannune cuctemsl APM
no3BONAET NepeiTU OT CKaHUPOBAHMA B YACTOTHOIA
061acTU K CKaHMPOBAHUIO MO MOLHOCTU 30HAMPYIO-
Wero curHana. B paHHOM pexume ocyljecTsasercs
N3MepeHne KoMMpeccun KodpduumeHTa yCuneHus,
YPOBHS BbIXOJHOW MOLWHOCTU B TOYKE KOMMPECCHUM U
aMnInTyaHo-tha3oBoN KOHBEPCUU.

NMNYNICHBIE M3MEPEHS
(OMLNS «NNM»)

Onuua «MWM» - nporpammHas onuua. CuHxpoHu3a-
LA npouecca n3mepeHus napameTtpos Y c curHanom
YNpaBNe€HUA BHEWHUM WMNYAbCHbIM MOLYNATOPOM
WM KOMMyTauuel NUTaHMA M3MepAemMOoro yYCTpou-
CTBa MO3BONIAET U3MEpATb MapaMeTpbl Pa3nyHbIX
CBY n3penuit, paboTalowmx B UMNYILCHOM PEXUMeE.
MuHumanbHoe Bpema n3mepeHus S-napameTtpos (co-
OTBETCTBEHHO U MUHUMaNbHas AANTENbHOCTb PafMo-
umnynbca) coctanset 40 Hc. CaBuras mameputens-
Hoe OKHO (C warom > 10 Hc), u3mepsetca npocunb
nmnynbca.

AHANIN3 N GUNBTPALMA BO BPEMEHHOW OBJIACTY
(onuma «BOM»)

Onuua «BOM» - nporpammuas onuuda. [lo3sonser
npoBoauTh aHanu3 WY Bo BpemeHHoit obnactu. Mo-
3BoNiIfieT oToOpaxarth npowegwne YepesUY-uam ot-
paeHHble OT Hero OTKAMKMW BAOJb OCH BPEMEH I UK
pacctosHus. PunbTpalyus Bo BpEMEHHO 0baacTU no=
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3BOJISIET NOAABUTL MeLatolnue OTKANUKM, Bbi3BaHHbIE,
Hanpumep, NepeoTpaKeHUAMU B OCHACTKE.

V3MEPEHWE NAPAMETPOB CMECUTENEN C BEKTOP-
HOW KAJINBPOBKOW (TPEBYET HAMYMNA ONLUMN
«CMA»)

Pa3genbHoe ynpaBieHne 4acToTamMyu 30HMPYIOLLErO
CWUTHana u reTepofuHa NpUEMHUKOB NO3BONAET pea-
NN30BaTb U3MEPEHUsA YCTPOWCTB C NEPEHOCOM YacTo-
Tbl MPW HANUYWYN BHELWHErO reHepaTopa. BcTpoeHHblil
B aHanu3artop nepekntovarens (onums «CMA») no-
[AET HA OMOPHBIN MPUEMHUK CUTHaNbl 30HAMPYOLLEN
UM npeobpa3oBaHHOI YacToThl. 3TO NO3BONAET MO-
C/le BEKTOPHOW KannbpoBKM U3MepATb 5 KOMMIEeKC-
HbIX NapaMeTpoB CMecuTens:
®  ko3dduumeHT npeobpasosaHus C21 (c otobpa-
XeHuem mopyns, «dasbi» u IB3);
®  Ko3chduuneHTbl oTpaxeHus S11;

TEXHUYECKWE XAPAKTEPUCTNKN

DluanasoH pa6oumnx yactor
B koakcuanbHom Tpakte 7,0/3,04 MM
B koakcuanbHom TpakTe 3,5/1,52 MM

Npepenbl 4ONYCKaeMoii OTHOCUTENBHOI NOrPeLHOCTM YCTAHOBKM Y4acTOTbl

®  Ko3hPuuMeHTb oTpaxkeHus S22;
® u3onauma S21 Ha yacToTe 30HAMPOBAHUSA;
® u3onsauusa S12 Ha npeobpa3oBaHHOW YacToTe.

BO3MOXHOCTM NMPOrPAMMHOIO OBECNEYEHNA

MporpammHoe obecneyeHne «Graphit P4My, ucnonb-

3yemoe ans ynpasnenus BAL P4M, obnapaet cnepy-

OWMMU LOCTOMHCTBAMMU:

e yno6HbI NONb30BATENLCKUIT MHTEPDEIC;

® rubKas cucTeMa CO3AaHUsA OTYETOB;

® BO3MOXHOCTb COXpaHeHus/3arpy3ku npodunen
LN5l U3MEPUTENbHBIX CXEM;

® pepaktop GopMyn LAA BbINONHEHUA CIOXHbIX
MaTeMaTU4yeCcKux onepaLui;

®  HeorpaHWM4YeHHOe KONUYECTBO W3MEPUTENIbHbIX
Tpacc v Tpacc namATu;

® HacTpauBaemas CUCTEMA MAapKepoB.

10 MIy, ... 18 'y,
10 Mly ... 20 My,

npu pa6ote oT BHYTPEHHEro ONOPHOro reHepaTopa B TeYeHUe OAHOro roaa +2x10°
[lnanasoH yCTaHOBKM YPOBHSA BbIXOAHON MOLYHOCTH

bes onuun «AMA» -20...0 pbm

C onuuen «AMA» -90...0 abm
Mpepensbl fonyckaemMoi 0OTHOCUTENLHOM NOTPELHOCTU YCTAaHOBKU YPOBHA
BbIXOAHOM MOLYHOCTU B AUana3oHe ot MuHyc 20 ao 0 pbm £2 pbm
[luanasoH ocnabneHuii aTTeHI0AaTOPOB MCTOMHMKA CUTHaNA Ansa onuum «IMA» 0...70 b c warom 10 gb
JlnanasoH ocna6neHuit aTTeHI0aTOPOB NPMEMHUKA CUrHana ansa onuuu «JAMA» 0...304b cwarom 10 ab
NlnanasoH nsmepeHmit moaynsa Koathcuumenta orpaxenus (K0) 0...1
NlnanasoH nsmepeHmit moaynsa Koathcuuuenta nepepaun (KM) B puanasoxe yacror ot 125 go 18000 (20000) MTy

be3 onunn «AMA» -90 ... +20 gbm

C onuuen «AMA» 0...+50 gbm
VYpoBeHb CO6CTBEHHOrO WYMa NPUEMHMKOB npu nosoce ¢unstpa MY 10 My B <-100 gBm

AvanasoHe 4actot ot 125 o 18000 (20000) My

Mpenensbi gonyckaemoii a6CONIOTHOM NOrPELHOCTL U3MEPEHNA MOAYIA

ko3 uumneHTa nepeaaumn

NMpepensi gonyckaemoii abconoTHOM NOrpewHoCcTb U3MepeHus dasbl

Ko3¢duumeHTa nepepauu

Mpepensbi AOI'IyCKBEMOﬁ abconioTHOM norpewHoCcTb U3MepeHua moayna

ko3 uumneHTa oTparkeHuUa

Npenensbi gonyckaemoii a6CONIOTHOM NOrPeHOCTL U3MEPeHMUA (a3bl

Ko3(duumeHTa oTparkeHua

+(0,5 ... 2,5) ab B 3aBUCUMOCTM OT 4ACTOTbI U
moaynsa KoadduumeHTa nepegayn

o7 1,5° 0o 12° B 3aBUCUMOCTM OT YACTOThbI U
Moayns KoadhduumeHTa nepegain

+(0,01 ... 0,055) B 3aBMCMMOCTY OT YaCTOThI U
MOAYNA KO3 ULMEHTA OTPAKEHNS

ot 1,5° B 3aBMCMMOCTH OT YaCTOTbl U MOJYNA
K03t uumeHTa oTpaxeHns



