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1.2.

OnuncaHue ycTponcrBa

TexHnyeckune XapaKTepucTnkmn

AnanasoH n3mMepsemMblxX YacToT:
n3mepseMblii nepuoa;

nimepAaeman gnnTeibHOCTb OANHOYHbIX UMMYJIbCOB:

n3mepaembii KO3GPUUNEHT 3anoNHeHA:
n3mepaemas yactoTa BpaLleHusa:
KonnuecTso BbIBOANMbIX 3HAKOB:
N3MepuTeNnbHbIN NHTEPBa:

pa3peLueHne aHanoroBoro nHTepnonaTopa:
KONMYeCTBO yCpeaHeHWIA:

BblU/TaHNE NPOMEXKYTOUYHOWN YacTOTbl:
BblUMC/IAEMble 3HaUEHWA:

pexXnm yaepkaHusa nokasaHum:

KoabdrumneHTa geneHna BHELLHEro npeckanepa:

ANanasoH n3mepaeMblX YacToT C NpecKanepom:
BXOQHOE CONPOTMBEHNE:

BXOZ:

BXOAHOW aTTeHloaTop:
YyBCTBUTENbHOCTb:

MaKC/ManbHOe BXOAHOE HanpsXeHune:
nopor KoMmnaparopa:

yacToTa cpesa oTkntoyaemoro OHY:
OMOPHbIN reHepaTop:

nuTaHue:

notpebnaeman MOLWHOCTb:

rabaputbl:

BeC:

HasHauyeHune ycTpoincrea

0.1Ty...1700 Ml'y,

10 HC...10C

100 HC...10cC
0.00000001...0.99999999
6...9999999 06./MUH.
o9

1mc...10c

1 HC

1...100

+99,9999 Ml'y,

Fmin, Fmax, dF

ecTb

1...1000

po2Ilmuy

1 MOm || 30 n®
OTKpPbITbIN, 3aKPbITbIN
1:1,1:10

100 mB (go 50 MI'w)
+50B
-0.5...+40.5B;-5...45B
100 kl'y,

TCXO, £2.5 ppm (-20...+70°C)
cetb 220 B +£10%, 50 'y

He 6onee 5 BT

150 x 130 x 50 mm

0.4 kr

L"|aCTOTOMep FC-510 npeaHasHadyeH anAa namepeHna 4aCtoTbl SNEKTPUYECKUX CUTHANOB B

ananasoHe ot 0.1 Ty go 100 MIu (c BHewHMM npeckanepom — go 2 [Tu). bnarogaps
NCNosib30BaHMIO MeToAa 06paTHOro cyeTa OTHOCUTENIbHAA MOrPELHOCTb N3MEPEHMNA HE 3aBUCUT
OT M3MepPSEMON 4acTOTbl M ONpPeaensaeTcA TONMbKO BpPeMeHeM u3mMepeHusa. Mcnonb3oBaHue
aHaNnoroBOro NHTEPMNONATOPA NO3BOANIO 3HAYNTENBHO NMOBbLICUTbL Pa3peLlaloLLyt0 CMOCOOHOCTD.
B pe3ynbTate oTHOCUTENbHAA NOrPELIHOCTb U3MEPEHUA Ha HTepBase 1 ¢ He npeBbiwaeT 4107
(6e3 yuyeTa HecTabunbHOCTM OMOPHOro reHepartopa). Kpome mamepeHna 4acTOTbl BO3MOXHO
n3MepeHne nepuvoga CUrHana, AJINTENIbHOCTU MOJIOXKUTENbHBIX Y OTPULUATENbHbIX MMMYJbCOB,
Koa¢dnumeHTa 3anosniHeHNA (BennuymHa, obpaTHaA CKBaXKHOCTM), YacTOTbl BPALLEHMA, a TaKxe
CTAaTUCTUYECKMX XapaKTePUCTUK CUTHana.

OcHoBoW YacTtoToMepa AnsaetTca Mukpocxema CPLD Tuna EPM3064A ¢upmbl «Altera». B
KayecTBe WCTOYHMKA OMOPHOW 4YacTOTbl MPUMEHEH TEePMOKOMMEHCUMPOBaAHHbIN KBapLEeBbI
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reHepaTop Ha uactoty 12.8 Ml ¢ HectabunbHOCTblO He 6onee +2.5 ppm B [Mana3oHe
Temnepatyp -20...+70°C. MaTemaTuueckyio 06paboTKy pe3ynbTaToB WM3MEPEeHWUii, a TaKkke
yrnpasfieHne BCeMn GYHKLIMAMM YCTPONCTBA OCYLIECTBAET MUKPOKOHTponniep ATmega8 ¢prpmbl
«Atmel».

1.3. KoHcTpyKumsa ycrponcrsea

YacTtoTtomep cobpaH B nnactMaccoBom Kopnyce pasmepom 160 x 140 x 60 mm. Ha
nepegHen naHenm pacrnosfioKeHbl BXOAHbIE pa3beMbl, OpraHbl yrnpasneHuA n aucnnen. Ha
3afiHen naHenm 4YyacToToMepa HaxoAuTCA BbIKOYaTeNb MNUTAHWUA, CETEBOW LHYP U KiemMmma
3a3emneHunA. BHelwHni Bua nepegHen naHenn 4actoTomepa nokasaH Ha puc. 1.

(a \(NSM lab_ FREQUENCY COUNTER _model 510 )

(19 4 )

;--- " 2

! 3 3
4

5 +
. LEVEL, V

FOPK
56 6 0dddde B o6

Puc. 1. NMepeaHnaa naHenb yacroromepa FC-510.

1 -0ucnnel; 8 — kHonka sktoyeHua OHY 100 klu;

2 — KHonka exo0a 8 meHw (MENU); 9 - KHONKa sK/oYeHuUs oeaumens 1:10;

3 - kHonka «meHbwe» (DOWN); 10 — KHONKQ 8K/IHOYEHUS 3aKpPbIMo20 8x00d;
4 - kHonKa «6onbwe»(UP); 11 - ceemoduod uHOUKAaUUU UHMepsaa

5 — kHonka noomeepx0deHusa (OK); cyema;

6 — pyyKa pezysiuposku hopoad 12 - 8x00HOU pasvem;

Komnapamopa; 13 — pazvem 0719 NOOK/IOUEHUS 8HEWHe20
7 — KHONKa hepek/itoyeHus ouana3oHo8 npeckanepa;

nopoza komnapamopa;

1.4. BxopHble pa3bembl

YactoTtomep nmeeT ABa BXOAHbIX pa3dbema: pasbeM BNC gna noaknioyeHns BXOQHOMo
cirHana u pasbem mini-DIN-4 gna nogkntoueHne BHeLWHero npeckanepa.

Pazbem BNC sABnAetcA OCHOBHbIM BXOAOM 4YactoToMepa. OH MO3BONAET U3MEPATb
yactoty go 100 Mly (go 50 Ml coxpaHsaeTca HOMMHanbHaA 4vyBCTBUTENbHOCTb 100 mMB, Ha
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6onee BbICOKMX YacTOTax YyBCTBUTENbHOCTb Mafaer). OCHOBHOW BXOf4 WMMeEeT CTaHZAPTHble
3HayeHMA BXogHoOro conpotmsneHna n emkoct (1 MOm un 30 n®). OTO0 genaeT BO3MOXHbIM
NCNOMb30BaHME COBMECTHO C YaCTOTOMEPOM CTaHAAPTHbIX ocuuniorpadrnyeckmx Lymnos, B TOM
yncne u c genutenem 1:10. Ucnonb3oBaHue aenutena No3BOAET MOYyYnTb BbICOKOE BXOAHOE
COMpPOTMBJIEHME W MAaJleHbKyl0 €MKOCTb. B pesynbTaTe npu um3mepeHMm 4acToTbl B CXEMY
BHOCUTCA OYeHb Hebonbluaa MOrpewHoCTb, YTO MO3BONAET, Hanpumep, KOHTPONMPOBATb
YacToTy NPSAMO Ha BbIBOAAX KBApPLEBOro pe3oHaTtopa B reHepaTopax. OgHako Heobxoanmo
NMOMHWTb, YTO Aake HeboNbLUaa eMKOCTb LiyMna Bbi3biBaeT HEKOTOPOE OTKIIOHEHMeE YacToTbl. [nA
Nosny4YeHNA JOCTOBEPHbIX PE3YNIbTaTOB HY»KHO KOHTPONIMPOBaTb YacTOTY Ha Bbixofe 6ydepHOro
KaCkaja reHepaTtopa.

I/I3mepeH|/|e 6oniee BbICOKMX YacTOT BO3MOXHO C WCMO/Ib30BAaHWMEM BHELUHEro
npeckanepa. Ona ero nogknoyeHus npegycMmoTpeH cneymnanbHbIn pa3bem. Ha3sHaueHue
KOHTAKTOB 3TOr0 pa3beMa Noka3aHO Ha pUc. 2.

Puc. 2. HasHaueHne KOHTAaKTOB pa3beMa npeckanepa.

MNoaknioueHne BHELWHEro npeckanepa YactoTomep ornpependeT aBTOMaTUYeCKM nNo
notpebnaemomy Toky. Korga B uenu +3.3 B (KOHTaKT 4 pa3bema) BO3HMKAET TOK 6osblue 3 MA,
npeckanep cynTaeTca NOAKMOYEHHbIM. [1pM 3TOM YacTOTOMEpP HauyMHaeT yunTbiBaTb B CBOUX
nokasaHuAx Ko3pPuUMeHT aeneHUsA npeckanepa, KOTOPbIN MOXHO YCTaHOBWTb B Auana3oHe
1...1000 B COOTBETCTBYIOLEM MEHIO.

BbixoAHOW curHan npeckanepa nocTyrnaeT Ha KOHTAKT 1 pasbema. ITOT KOHTAKT yepes
3alMTHYIO LernoyKy MOAKMIUYEH K OCHOBHOMY Bxody uyactoTomepa. MMostomy npu pabote c
Nnpeckanepom pasbem OCHOBHOIO BXOZa YacTOTOMepPa JOMKeH ObiTb OTKItoueH. Mpu paboTe ¢
npeckanepom paboTaloT Bce [AOMNONHWUTENbHble GYHKLUUKU, TakMe Kak perynMpoBKa MOpora,
aTTeHtoaTop, GUNbTP N NepeKknioYeHne OTKPbLITbIN/3aKpbITbl BXOA. [o3ToMy Ans npaBUnbHOM
paboTbl Npeckanepa opraHbl yNpaBneHUs AOMKHbI HAXOAUTCA B COOTBETCTBYIOLLMX MOSTIOKEHUAX,
3aBUCALLMX OT TMMNa Npeckasnepa.

KOHTaKT 3 pa3bema MOXEeT UCMoJib30BaTbCA OIS YPaB/IeHNA Npeckanepom C MOMOLbIo
OZHOMPOBOAHOro nopTa (B Mogenu yactotomepa FC-510 3Ta pyHKUMA He NOAAEPKMBAETCA), A
TakXke ONa nepefauyy aHaNoroBOro CUrHana C Bbixoda OeTeKTopa ANia U3MepPEeHUs BXOAHOro
YPOBHS Npeckanepa.

Kpome npeckanepa K pasbemy MOryT 6biTb MOAKIOUYEHDI APYriie akceccyapbl: aKTUBHbI
NPOGHVK, reHepaTop ANA M3MepeHus NnapameTpoB KonebaTesNbHbIX KOHTYPOB M KBapLEeBbIX
pe3oHaTopoB 1 T.4. B 3ToM cnyyae B MeHI0 HEOOXOAMMO YCTaHOBUTb KO3OULMEHT AeneHus
npeckanepa, paBHbIi 1.
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1.5. Pexumbi pa60Tbl OCHOBHOrO BXoga

OcHoBHOM BXOA MOXeT 6biTb OoTKpbiTbiM (DC) n 3akpbitbim (AC). [MepeknioyeHune
npowunsBoanTca kHonkon 10 (puc. 1). MNpn oTKpbITOM BXOA€E NOCTOAHHAA COCTaBNAIOLLAA MPOXOAUT
Ha BXOJ KOMMapaTopa YacToTomepa. OTO NO3BOJIAET NyTeM perynMpoBKM Nopora komnaparopa
BbIAENATb CUTHANbI, UMeLMe NbefecTan NOCTOAHHOIO YPOBHSA. [py 3aKpbITOM BXOAE Ha BXOS
KOMMapaTopa NPOXOAUT TOMbKO NepemMeHHasa COCTaBnAwLlan curHana. B astom cnyyae moxet
OblTb YCTAHOBNEH HYNEBOW MOPOr KOMMapaTopa, KOTOpbI noponaeT Ans 6GonblMHCTBA
CUIHANoB.

Mpy HEo6XOAMMOCTM M3MEPATb CUrHaNbl C BbICOKMM YPOBHEM, MOXHO KHOMKOW 9
BKNOUNTb aTTeHoatop 1:10. Mpu 3TOM >SKBUBANIEHTHOE 3HAUYeHMEe Mopora KommapaTopa,
npuBeaeHHOE K BXOAY YacToToMepa, yBennuntcs B 10 pas (go +50 B).

AnAa orpaHunyeHMA nNonocCbl MPOMYCKaHMA YacToToMep KMeeT BCTpPOeHHbin OHY ¢
yactoTom cpesa okono 100 Kl'y. OunbTp BKNOYAETCA C NOMOLLbIO KHOMNKK 8. DunbTp Heobxoaum
npyv W3MEPEHUN YacTOTbl HM3KOYACTOTHLIX CUFHANOB C Masloll CKOPOCTbIO HapacTaHuA
(Hanpumep, cuHycouganbHbix). [MpumeHeHe unbTpa yBeNNUMBAET OTHOLIEHME CUMHAN/Wym n
yCTpaHAeT napasuTHble cpabaTbiBaHWA KOMMapaTtopa Ha MedsieHHbIX (GPOHTax BXOAHOrO
curHana.

1.6. YcTaHOBKa nopora Komnapatopa

PerynupoBka nopora Komnapatopa Npov3BoANTCA C MOMOLLbIO MepeMeHHOro pe3ncropa
6 (puc. 1). Npepenbl perynMpoBKnN NepeknioYyaloTca KHONKOW 7 1 MoryT 6biTb +5 B nnmn +0.5 B.
Ecnn BknoueH BxogHon genutenb 1:10, TO SKBUBaNEHTHOE 3HaYeHMe Nopora, NpuBedeHHoe K
BXofy 4yactotomepa, yBenuuutca B 10 pa3. To Xe camoe npoucxoamT U Npuv MCNOAb30BaHUN
BHELLHEro wyna c genvrenem.

1.7. WNHankaumsa npouecca cyerta

Ha nepegHeli naHenn yactotomepa nmeetca ceetoamnog 11 (puc. 1). OH 3aropaetcs B TO
BpPeMs, Korga npou3BoguTcA cueT. [na Toro ytobbl 3amycTWicA Mpouecc cYeTa, Ha BXOf
yacToTOMepa [AOJHKEH MOCTynaTb CWrHaj, a Mopor KomrapaTopa AO/MKeH OblTb NpaBMSIbHO
HacTpoeH. Ecnin komnapatop He NepekioyaeTcs, TO U3MEPEHME HE HAaUMHAETCA, U CBETOAUOL,
noraweH. Takum o6pa3om, cBeToamon YAOOHO WCMONb30BaTb AN HACTPOWKM Mopora
KoMnapaTtopa.

Ecnu 3a YCTaHOBJIEHHOE BPEMA U3MEPEHUA BXOOHOW CUrHan He o6Hapy>KeH, n3ImepeHumne
3aBeplaeTcda, MHAnuMpyeTca HyneBaA 4acTOTa, U U3MEPEHUE 3anyCKaeTCA CHOBa. Korpa
BXOOHOW CUrHan o6Hapy>K|/|BaeTc;4, cgeToamopg 3aropaeTca, U HaYNHAEeTCA CUeT. Ecme npouecce
cyeTa BXOAHOW CUrHan wuc4yesaet, TO nponsBoanTCca ero oxwmnaaHune B TedyeHne WHTepPBala
BpemMeHWn, PaBHOIro BpeMeHUN WN3MepeHUA. Ecnn curHan He O6Hapy>KI/|BaeTCﬂ, TO M3MepeHNne
3aBeplaeTca N NHANUNPYETCA HyJ1ieBaA YaCTOoTa. Taknm o6pa30M, MaKCMaJIbHOE BpeMA OO4HOro
M3MepeHNA MOXKET 00 ABYX pa3 npeBbilliaTb VI3MepI/ITerIbeIIh MHTEpBal.
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2. MeHio ynpaBneHus

2.1. KHonKmu ynpasneHun

[nAa ynpaBneHnsa 4acTOTOMEPOM UCMOSb3yeTcA cMcTeMa MeH1o. MeHto oTobparkaeTca Ha
ancnnee. YnpasneHue ocywecTsnaeTca ¢ nomowbio KHonok «MENU», <kDOWND», «UP» n «OK».

KHonka «MENU» ncnonb3yetca gna Bxoga B MeHIO pedakTUPOBaHWA napaMeTpoB 1 AnA
NPONUCTbIBAaHUA CMMCKa napameTpoB. Eule 3Ta KHOMKa vmeeT [ONOAHUTENbHYK GYHKUMIO
BbIKJIIOYEHUA peXKMMa YaepKaHuA nokasaHui «<HOLD» 6e3 cbpoca CTaTUCTUKMN.

KHonkamn «<DOWN» 1 «UP» pegakTnpytoTca 3HaueHUA napameTpos. Ecnm ogHy n3 3Tux
KHOMOK yAepXuBaTtb, To yepe3 0.8 ¢ HaumHaeTcA aBTonosTop ¢ nepuogom 180 mc. lNMocne 16
LIaroB aBTOMOBTOP YCKOPAETCA, ero nepunog ymeHbLuaeTca go 60 mc.

OpHoBpemeHHOoe HaxaTtne KHornok «DOWN» + «UP» B OCHOBHOM MeHIO BK/OYaeT Wi
BbIK/TIOYAET pPEXMM aBTOMATUYECKOro MaclwTabnpoBaHMa K3MepPAeMOn BennuyuHbl. [lpu
pefakTupoBaHun 3HaveHuA MY unm obpasyoBoON YacTOTbl OQHOBPEMEHHOE HaXaTuMe KHOMOK
«DOWN» + «UP» BbI3blBaeT MeHI0 peakTUpOBaHWA Lara.

KHonka «OK» CIYXUT OnAa noarsepxKoeHnA Bbl6paHHOFO NYHKTa MEHIO Ui BBEAEHHOIO
3Ha4yeHunA. |-|pl/| €€ HaaThn npomncxoaomT BO3BpalleHMeE B OCHOBHOE MEHIO. Ewe sTa KHONKa
nMmeeT ONOJIHUTENIbHYIO (I)yHKLI,I/IIO BKTIOYEHNA peEXMMa yaepPKaHUA noka3saHuin «<HOLD», a Takxke
BbIKTIOYEHWNA 3TOr0 peXmnma Cco C6pOCOM CTaTUCTUKN.

OpHoBpemeHHoe Haxatme KHonok «MENU» + «OK» B OCHOBHOM MEHIO BbI3blBa€T MEHIO
YyCTaHOBKM 06pa3uoBOli 4acToTbl. B MeHI0 pefakTMpoBaHMA NapameTpoB WM MEHI0 Liara
HaxaTne KHonok «MENU» + «OK» cOpacbiBaeT 3HauyeHMe pefakTpyemoro napameTpa K
3HaYeHMI0 NO YMOJTYAHWUIO.

2.2. MeHI0 3aCTaBKM

I'Ip|/| BKNMIOYEHUN TreHepaTopa Ha ancrnnee noABnAaeTca MEHIO 3aCTaBKU (pI/IC. 3).

Puc. 3. MeHI0 3acTaBKM.

B BepxHen cTpoKe BbIBOAWUTCA Ha3BaHMe mMofeny npubopa, B HMXHEN — HOMEpP Bepcuun
npowwmBKn. Yepes 2.5 cek. MeHIo 3aCTaBKM aBTOMaTUYeCKN ncyesaert.
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2.3. OcCHOBHOe MeHI0

OCHOBHOEe MeHI0 (purC. 4) CNYXWUT AN1A OTOOPaXKEHUA 3HAUYEHWA N3MEPEHHON BENUYMHDI
(BEpXHAS CTPOKa MHAMKATOPA) 1 YPOBHA BXOAHOIO CrHana (HWXHAA CTPOKa UHAMKATopa).

Puc. 4. OCHOBHOE MeHH0.

OGHOBNEHNE U3MEPEHHOWN BENNUMHBI MPOUCXOAUT MOCTE KaXKAoro LUKIa U3MepeHus,
OJINTENIbHOCTb KOTOPOro 3afaetca napametpom G. O6HOBnEeHVe LWKanbl YPOBHA NPOUCXOANT

Kakgble 100 mMc, 3TO BpeMsA WMHTErpMpoBaHWA U3MepuTens YpoBHA. Bpema obpatHoro xopa
n3meputens — 1000 mc.

2.4. MeHI0 pegakTUPOBaHNA NapaMeTpoB

[nA Bxoda B MeHI0 peJakTMpOBaHMA NapaMeTpoB HYXXHO HaxaTb KHonKy «MENU». 3Tton
Xe KHOMKOW MOXHO MponncTaTb MYHKTbl MeHi. [locne nponncTbiBaHWA BCero Cnmcka
napameTpoB MPOUCXOAUT BbIXOA B OCHOBHOE MeHio. BbibpaHHbI napameTp peaakTupyertca
kKHonkamn «DOWN» un «UP». [llocne pefakTMpoBaHWA MOXHO MepenTyn K ciegylowemy
napameTpy, HaxaB KHONKy «MENU», nnn BepHyTbCA B OCHOBHOE MeHI0 HaxaTnem KHonku «OK».
MNpu nepexofe B OCHOBHOE MEHIO OCYLLECTBNAETCA COXPaHEHMEe 3HauYeHM BCeX NapameTpoB B
EEPROM. Cnuncok napameTpoB npuBeaeH B Tabnuue 1.

Ta6bnuua 1. CNnnucok pegakTupyembix NnapameTpoB

MapameTp MvHnMyMm | Makcumym | HasBaHwme
Ind F, FIF, P, HI, LO, d, rot, FL, FH, dF | Pexxnm nHankaumm
G 1 mc 10000 mc Bpemsa nsmepeHnsa
A 1 100 KonunyectBo ycpegHeHun
IF -99999.9 kl'y +99999.9 kl'y | MpomexyToyHaa yacToTa
Pre 1 1000 KoaddpuumeHT geneHns npeckanepa
Int OFF ON BknioyeHne nHtepnonAtopa

2.5. Pexum mnHgnkaumm

Pexnm umHgnkaumm (pexmm paboTbl yacTOTOMepa) MOXKHO BblOpaTb B MeHI0 «Ind».
Pexxnmbl nponuctbiBatoTcAa KHonkamu «<DOWN» n «UP», Bbibop ocyliectBnsaetca KHonkom «OK»
(punc. 5). Bo3amorkHble pexunmbl paboTbl YacTOTOMepa NprBeaeHbl B Tabnuue 2.
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Ta6nuua 2. CNUCOK pexxnmMoB paboTbl YacToTOMepa

Pexum | MNonHoe Ha3BaHue OnuncaHne
F Frequency M3mepeHure yacToTbl
FIF Frequency + IF M3mepeHune yactoTbl + MY
P Period M3mepeHune neproga
HI High pulse duration N3mepeHre gnutenbHOCTM MMNYbCa BbICOKOTO YPOBHSA
LO Low pulse duration N3mepeHune gnntenbHOCTU MMMNYJIbCa HN3KOTO YPOBHSA
d Duty cycle N3mepeHne KoapdurumeHTa 3anonHeHnA
Rot Rotation per minute M3mepeHue 4yacToTbl BpaLleHuA
FH Frequency high value NHanKauma MakcumanbHOM N3MepPEeHHOW YacToTbl
FL Frequency low value NHankauma MMHUManbHOW N3MEPEHHON YacTOTbl
dF Deviation of frequency | ViHgukauusa gpenda 4actoTbl
Puc. 5. YcTaHOBKa peXXnuma nHgukaumm,
2.6. Bpemsa mnsmepenun (Gate)

B meHio «G» ycTaHaBNMBaeTCA BpeMA U3MepUTeNbHOro nHTepBana (puc. 6). Bo3MOXHbl
cnepyowme 3Havewna: 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 n 10000 Mmc.
PepakTnpoBaHue 3HayeHmA npounssoautca kHonkamm «kDOWN» n «UP». [ocne pepgakTnpoBaHusA
MOXHO NnepenTun K criegyolemy napameTpy, Haxas KHornky «MENU», unn BepHyTbCA B OCHOBHOE
MeHI0 HaxaTnem KHonkun «OK». OgHoBpeMeHHO HaxaTue KHonok «MENU» + «OK» ycTtaHaBnunsaet
3HauyeHue napameTpa no ymonyaHuio (1000 mc).

Puc. 6. YcTaHOBKa UsmepuTenbHOro MHTepBana.

3HauYeHne 1M3MepUTENIbHOrO MHTepBana BAUAET Ha TOYHOCTb M3MEPEHUIA: YeM AJIVIHHee
N3MEpPUTENbHbI  WHTEPBaN, TeM Bbie ToyHOCTb. C [Opyro CTOPOHbI, YyBennuyeHue
N3MEPUTENbHOTO WHTEPBaNa BeAET K YMEHbLIEHWIO 4acToTbl OOHOBJIEHUS W3MEPEHHOrO
3HaueHuA Ha gucnnee. No3ToMy Npu OLLEHOUYHbIX U3MEPEHUAX ANA KOMGOPTHON PaboTbl MOXET
NnoTpeboBaTbCs YyMEHbLUEHNE N3MEPUTENBHOMO UHTEPBaNa.
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2.7. KonunuecrtBo ycpeaHeHuin (Average)

MeHio «A» Nno3BONAET 3afaTb KONMMYECTBO YCPEAHEHUN N3MEPAEMON BeNMUMHbI (puc. 7).
MoXxHo 3agaTb KonmyectBo YycpegHeHun ot 1 fo 100. PepaktmpoBaHue 3HayeHuA
npounssoantca kKHonkamm «DOWN» un «UP». [Mlocne pepakTMpoBaHMA MOXHO MNepenTn K
cnepyolemy napameTpy, HaxkaB KHOMKy «MENU», nnn BepHyTbCA B OCHOBHOE MEHIO Ha)KaTuem
KHoMKK «OK». OgHoBpemMeHHO HaxaTue KHonok «MENU» + «OK» ycTaHaBnvBaeT 3HayeHue
napameTpa no ymonyanuio (1).

Puc. 7. YcTtaHOBKa KonnyecTsa ycpefgHEeHWA.

KonunyectBo ycpeHeHUNn MoXeT 6biTb 1 (ycpeagHeHue He npousBogutca), 2, 5, 10, 20, 50
unn 100. YBenunueHwe KonmuyecTBa YCpeOHEHUN ymeHbwaeT OGNyKTyaumum Wn3MepeHHOoM
BEJINYVHbI, HO B TO Xe BPeMs YMeHbLLAeTCA CKOPOCTb peakunmn Ha M3MeHeHne BXOAHOW YacToTbl.
AnAa ycKkopeHnsa yCTaHOBNEHUA YCPeAHEHHOro 3HaYeHUA WCMOMb3yeTCA HEeNVHENHbIn GunbTp.
Ecnn m3amepeHHas 4yacToTa OTKNOHAETCA OT cpefdHero 3HauyeHuAa 6Gonee uyem Ha 6.25%,
NOCTOAHHAA BpeMeHu GUIbTPa YMEHbLUAeTCA OO HynA. OTO CYLeCTBEHHO COKpallaeT Bpems
YCTAaHOBNEHNA NpU CKayke 4actoTbl. C Apyron CTOPOHbI, 3TO HakMaAblBaeT OrpaHuUyeHue Ha
yCpefHeHne pe3ynbTaToB M3MEPEHUI NPU CUITIbHO HECTabUbHON YacToTe.

2.8. [pomexyTouHan yactoTa (Intermediate Frequency)

B cnyyae npumeHeHMA uyacToTOMepa B KauyecTBe UMPPOBONM LWKasbl MPUEMHUKOB,
MMeeTCA BO3MOXHOCTb BbIYMTAHUA MNPOMEXYTOYHOM yvacToTbl. [nA BBOAa 3HayeHuA
NPOMEXYTOUYHOWN YacTOTbl CYXUT MeHio «IF» (puc. 8). lInanasoH 3agaHua coctaBnsaet +99999.9
Klu. PegaktupoBaHue 3HavyeHnA nponssoanTca KHonkamm «DOWN» n «UP».

Puc. 8. YcTaHOBKa NPOMEXXYTOUYHOI 4acTOThbl.

LLlar nameHeHnA BeNnUMHbI 3afaeTcA B CreymanbHOM MeHIo wara (puc. 9). Bontn B 310
MEHIO MOXHO OAHOBpPEMEHHbIM Ha)kaTnem KHornok «DOWN» + «UP». Llar mMOXHO MeHATb
kKHonkamun «<DOWN» 1 «UP» o1 0.1 Kl'y go 10 Ml'y. Kaxkgoe Haxkatme KHonku «DOWN» ymeHbLaeT
war B 10 pas, Kaxgoe HaxaTue kKHonkn «UP» — yBenuumsaeT B 10 pa3. BoinTn U3 meHwo wara
MO>KHO eLLe OA4HUM OAHOBPEMEHHbIM HakaTnem KHonok «kDOWN» + «UP» nnu Haxkatmem KHOMKu
«OK».

I'Ip|/| PenakTMpoBaHMM BENMNYMHA BblPAaBHMBAETCA Ha BeJIWMYMHY Wara, T.e. Mnaguune
pa3pAanbl O6HyJ'IFHOTC$|. I'IoaTomy HYXKHO Ha4MHaTb C 60onbLUEero wara, a 3akaH4MBaTb MEHbLLUM.
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Puc. 9. YcTaHOBKa Luara.

MNocne pepakTMpOBaHMA MOXKHO MNepenTn K cegylolemMy napameTpy, HaxaB KHOMKY
«MENU», unn BepHYTbCA B OCHOBHOE MeHI0 HakatemM KHonkn «OK». OgHOBpeMeHHO HaxkaTue
kKHoNoK «MENU» + «OK» ycTaHaBnvBaeT 3HaueHve napameTpa no ymonyaxuio (0 Klu).

3HaueHune I'IpOMe)KyTO‘-IHOIh YacCTOoTbl ,D,O6aBﬂF|eTCFI K N3MEPEHHOMY 3HAYE€HUIO YaCTOTbl.
Y106bI BbIUECTD OTY YacCTOTYy, HYXKHO BBECTU OTPpULATE/NIbHOE 3HAa4YEHNE. ﬂpomemyTquaﬂ 4acCTOoTa
BNNAET TOJIbKO Ha WM3MepeHune 4YacCToThbl. I/I3mepeH|/|e nepunoda, AJNTENbHOCTN MMNYJIbCOB,
KOBd)d)I/ILI,VIeHTa 3anoJIHEHNA N YaCTOTbl BpalWleHNA HE YUYUTbIBAOT 3HaYeHue npomemyTquoﬁl
4acCToThbl.

2.9. Koa¢pduumeHT genennsa npeckanepa (Prescaler)

Mpn pabote C BHEWHUM MpeckanepoM YacTOTOMEpP aBTOMATUYECKM YMHOXaeT
U3MEepPeHHOe 3HauyeHMe Ha KodbbMUMeHT peneHna 4acToTbl Mpeckanepom. Bo3moxHo
NCMNoNb30BaHWE MpeckanepoB ¢ KoddpduumeHTamn peneHusa oT 1 (aKTUBHbIA NPOOHMK 6e3
genvtena) no 1000. Ana 3apgaHua KoaddurumeHTa geneHna npeckanepa ciyKuT MeHto «Pre» (puc.
10). PepakTupoBaHue 3HauyeHua npowusBoguTca KHonkamyn «DOWN» wn  «UP». Tlocne
pefakTUpOBaHMA MOXHO MNepenTn K crefyiowemy napameTpy, HaxaB KHonky «MENU», wnn
BEPHYTbCA B OCHOBHOE MeHI0 HaxatmeM KHomku «OK». OgHOBpeMeHHO HaXaTue KHOMOK
«MENU» + «OK» ycTaHaBn1BaeT 3HayeHne napameTpa no ymonyaHuio (1).

Puc. 10. YctaHoBKa Ko3¢pPpuumneHTa geneHns npeckanepa.

BBefeHHbIN KO3pOULNEHT AeneHns npeckanepa BCTyNaeT B CUy TONbKO Toraa, Korga
0OHapy>KMBAeTCA MOAKIOUEHNE BHELHero npeckanepa. KoadpouumeHT BnmseT Ha pesynbTaTbl
BCEX M3MEPEHU, KpOME N3MepeHUs KOIPPULIMEHTA 3aNONTHEHNS.

2.10. BknwouyeHue nHrepnonsartopa (Interpolator)

YactoTomep uMeeT BCTPOEHHbIN aHANOroBbIN MHTEPMONATOP, KOTOPbIM MO3BONAET
YBENNYNTL pa3peLlatolylo CNoCO6HOCTb M3MEPEHMA WMHTEPBASIOB BPEMEHU M B pe3ybTaTe
NOBbICUTb TOYHOCTb U3MePEHUI. IHTEPNONATOP MOXKHO BKIOYUTb UKW BbIKMIOYNTb C MOMOLLbIO
MeHIo «Int» (puc. 11). BKntoyeHre ocyLlecTBNAETCA C NOMOLLbIO KHOMKN «UP», a BbIK/loYeHne — ¢
nomoubto KHonkm «kDOWND».
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Puc. 11. BbiknioueHune n BKIOYEHNE NHTepnonATopa.

Korga nHtepnonAtop BbiKoYeH, oTobparkaeTca Hagnucb «Off». Ecnn ke nHTepnonaTop
BK/IOYEH, TO oTobpaxaeTca Hagnucb «On» U 3HauyeHWe, MONy4YeHHoe Mpu Kannbposke
NHTepnonATopa. TO 3HaYeHne npeacTaBnseT co60M KONMYECTBO OTCYETOB MHTEPNONATOpa Ha
OAMH Nepuop OMOPHOM YacToTbl. 3HayeHWe AOMKHO Nnexkatb B npegenax 80...120. Bbixog
3HayeHWA 3a 3TN Npeaesibl FOBOPUT O HEUCMPABHOCTY CXEMbl MHTEpPMNONATOpPA.

3. Pexumbl paboTbl YacToTOMEpa

3.1. Pexum nsmepenus yacrorbl (Frequency)

B pexume n3mepeHMa 4acToTbl HA UHAMKATOPE OTOOPa)KkaeTcA 3HaueHne NU3MepeHHOoW
yactotbl B KIy (puc. 12). OTHOCUTENbHas MNOrPEWHOCTb WM3MEPEHUss YacToTbl 3aBUCUT OT
DJITENBbHOCTU M3MEPUTESIbHOTO MHTepBana (CM. MeHio «G») M OT TOro, WCNONb3yeTcs nn
aHasoroBbli MHTEPMNONATOP (CM. MeHH0 «Int»).

Ecnn m3mepeHne npoBOAMTCA C MOMOLLbI BHELHEro fpeckasnepa, TO 4YacToToMep
aBTOMATUYeCkn OOHApYy)KMBaeT ero MnoAKMUYeHME U YMHOXAET M3MEPAEMYIO YacToTy Ha
Ko3bdrUMEHT, 3aAaHHbIN B MeHI0 «PrE».

Puc. 12. UHguKauna sHaueHnA yacToTbl 455 kly,.

Ecnn BbibpaH pexunm usmepeHma yvactotbl ¢ yyetom MY «FIF», TO K n3mepeHHOMyY
3HaueHuto OyfeT fobaBnATLCA 3HaUYeHWE NPOMEXYTOYHOWM YacToTbl. Ecnn peanbHaA yacToTa
Bbllle Ha BENYMHY MPOMEXYTOUHOW YacTOTbl, criefyeT BBOAUTb MONIOXUTESIbHOE 3HayeHune
NPOMEXYTOUYHOWN YaCcTOTbl, €CNN HMXKe — oTpuuaTenbHoe. Korga BbiIBOAUTCA 3HaYeHUe C y4eToM
NPOMEXKYTOUYHOW YacTOTbl, TO BMECTO cumBona «F» oTobpaxaetca «f» (puc. 13).
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Puc. 13. Uupnkauma sHayeHuna 13 My c yueTom NnpomMeKyTOYHOMN 4YacTOTbl.

3.2. Pexum nsmepenuns nepuopa (Period)

B pexume mamepeHuna nepvioga ¢$akTMUecKn MPOV3BOAUTCA M3MEPEHME YacToTbl, HO
BbluMcnseTcs obpatHaa BenunuuHa 1/f (puc. 14). Mpy HyneBOM 3HAYEHUM YaCTOTbl BMECTO
nepuopga otobparkaeTcs HOMb. Bce gononHuUTENbHblE PeXMMbl, AEACTBYOWME ANA U3MEPEHNUn
YacToTbl, KPOME yuyeTa NPOMEXKYTOUYHOWN YacTOTbl, AENCTBYIOT U NPU M3MEPEHUM Nepuoaa.

Puc. 14. Uupgnkaumna 3HauyeHNA nepuopa 2.5 MKc.

3.3. PeXum nsmepeHus gAnNTeNbHOCT MMNYNbCOB Bbicokoro (High) ypoBHs

B 3TOM pexume npousBOAMTCA M3MepeHMe CYMMapHOW ONIUTENbHOCTU WUMMYNbCOB
BbICOKOI'O ypoBHsA 3a Bpemsa M3MepuTenbHOro nHtepsana. lNonyyeHHoe 3HaueHne AennTca Ha
KONMYeCTBO 3aperncTpMpoOBaHHbIX MMMNYNbCOB, B pe3ysibTaTe nosy4vyaeTca AINTeNIbHOCTb O4HOMo
umnynbca (puc. 15). MHTepnonATop B 3TOM M3MeEpPEeHUM He yyacTByeT. BO3MOXHO M3mepeHue
ANUTENbHOCTY OQUHOYHBIX UMMNYbCOB, HO B CJlyyae nepruoanyeckux MMnynbCoB paspeLlaroLan
CNOCOBHOCTb M3MepPEeHWA NOBbIAETCA 6narogapa yyeTy CTaTUCTUKK 3@ BCE BPEMA M3MEPEHMA.

Puc. 15. Unankaumna gnutenbHoCcTN umnynbca 333 MKC.

3.4. PeXum nsmepeHus AANTeNbHOCTU MMNYJIbCOB HM3KOro (Low) ypoBHsA

B 3TOM pexume npousBOAMTCA M3MepeHMe CYMMapHOW ONIUTENbHOCTU WUMMYNbCOB
HW3KOIO ypoBHA 3a BpemA nM3MeputenbHOro uHTepsana. lNonyyeHHoe 3HaueHue OenuTca Ha
KONIMYeCTBO 3aperncTpMpoBaHHbIX MMMYIbCOB, B pe3ynbTaTe NofyvyaeTca 4INTeIbHOCTb OQHOro
nmnynbca (puc. 16). MHTepnonATop B 3TOM M3MEpPeHUM He yyacTByeT. BO3MOXHO M3mepeHue
ANUTENbHOCTU OQUHOYHBIX MMMNYbCOB, HO B CJlyyae nepruoanyeckux MMnynbCoB paspeLlaroLan
CNocobHOCTb N3MepeHMA NoBbiWaeTca 6narogapa yyeTy CTaTUCTUKM 33 BCE BPEMSA U3MEPEHNA.
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Puc. 16. UnpgnkKauma pnntTenbHOCTN MMnynbca 322 MKC.

3.5. Pexum nsmepeHunsa kodppuuyneHTta sanonHenms (Duty cycle)

Mpn wn3mepeHun kKosddmumeHta 3anonHeHua (puc. 17) cHavana u3mepseTca
anutenbHocTb BbICOKOIO ypoBsHs, 3aTem anutenbHoctb HY3KOIO ypoBHSA, 3aTeM BbluMcniaeTca
3HaueHne d = HI / (HI + LO). UHTepnonATop B M3MepeHnn He yyacTByeT.

Puc. 17. Unpnkauymna koappuumneHta 3anonHeHns 0.99999999.

3.6. Pexum nsmepeHua yactortbl BpaweHuns (Rotations per minute, rpm)

Mpn n3mepeHMM 4YacToTbl BpalleHUsA MNPOU3BOAUTCA OObIYHOE W3MepeHMe YacToTbl,
TONbKO pe3ynbTaT NepeBOAMTCA B eAUHULbI 060pOTOB B MUHYTY (puc. 18). Bce sononHutenbHble
peXxumbl, OEeNCTBYyOWME ANA M3MEPEHUA 4YacTOTbl, KPOME YyyeTa MPOMEXYTOYHOW YacToThl,
LENCTBYIOT M MPU U3MEPEHUN YaCTOTbl BPaLLEeHMA.

Puc. 18. Unankauuna yactotbl BpaweHus 3499.999 06./MuH.

3.7. BbluncneHmne makcumanbHom yactotbl (Frequency High)

[nAa curHanoBs, YyacToTa KOTOPbIX HE OCTaeTCcA MOCTOAHHOW, @ MEHAETCA B HEeKOTOPbIX
npegenax, ectb BO3MOXHOCTb BbIYNC/IEHUA MaKCMManbHOW 4actoTbl. B 3TOoM pexume
HernpepbiBHO MPOM3BOAATCA U3MEPEHUA YacTOTbl C 3aJaHHbIM M3MepPUTENbHbIM MHTEPBaIOM.
NHanumpyeTca MakCcuMmanbHbi M3MepeHHbI pesynbTaT (puc. 19). Ona cbpoca pesynbraTta
HY>XHO HaXkaTb KHOMKy «OK», Mpy 3TOM n3mepeHne OCTaHaBAMBAETCA, @ NOKa3aHWA HauMHalT
muratb. MpoaomKknTb n3mepeHma 6e3 cbpoca CTaTUCTUKM MOXKHO Ha)kaTvem KHonku «MENU».
BropnuHoe Haxatne KHonkn «OK» cHbpacbiBaeT 3HauyeHWe MaKCMManbHOW 4YacToTbl U
BO306HOBNAET M3MepeHus. MNpu 3TOM NOKa3aHUA CMEHAIOTCA 3HAYEeHMEM TeKyLleln 4acToTbl, U
CHOBAa HaYyMHaeT HaKanInBaTbCA CTaTUCTMKA.
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Puc. 19. Unankauna makcnmanbHomM YacTtoTbl 455.9 KI'y,.

3.8. BbluncneHne mnHuManbHom 4YactoTtbl (Frequency Low)

NmeeTcAa TakKe BO3MOXKHOCTb BbIUMC/IEHUA MUHUMANbHOW 4acToTbl. B 3TOM pexnme
HenpepbIBHO MPOM3BOAATCA U3MEPEHUA YacCTOTbl C 3aJaHHbIM M3MEPUTESIbHbIM MHTEPBANIOM.
NHanumpyeTcs MUHMMANbHLIA  U3MEPEHHbIM pe3ynbTat (puc. 20). Ona cbpoca pesynbrata
HYXXHO Ha)kaTb KHoOMKy «OK», npy 3TOM M3MepeHne OCTaHaBNMBAETCA, @ MOKa3aHMA HauMHaoT
Muratb. [poaonxutb namepeHna 6e3 cbpoca CTaTUCTUKM MOXKHO HakaTuem KHonku «MENU».
BropnuHoe Haxatme kKHonku «OK» cOpacbiBaeT 3HayeHMe MUHMMANbHOM YacToTbl U
BO306HOBNAET M3MepeHus. MNpu 3TOM NOKa3aHUA CMEHAIOTCA 3HAYeHMeM TeKyLlen 4acToTbl, U
CHOBA HayMHaEeT HakanIMBaTbCA CTaTUCTMKaA.

Puc. 20. UhguKauna makcumanbHOM YacToTbl 454.3 kly,.

3.9. BbluncneHune oTkNnoHeHuA YactoTbl (Deviation of Frequency)

B >TOomM pexnme HenpepbiBHO MPOM3BOAATCA WU3MEPEHUA 4YacToTbl C  3aJaHHbIM
N3MepuUTeNbHbIM UHTEPBANOM. IHONLMPYETCA pa3HOCTb MeXAy TeKYL MM 3HaYeHNneM 1 NepBbiM
N3MepeHHbIM 3HauveHnem (puc. 21). na cbpoca pesynbTaTta HYXHO HaxkaTb KHOMKY «OK», npu
3TOM U3MepeHne OCTaHaBIMBAETCA, @ MOKa3aHMA HaunHaloT muraTb. [pogomknTb n3mepeHns
6e3 cbpoca CTaTUCTMKN MOXHO Ha)katrnem KHonkn «MENU». BropuuHoe HaxaTue KHonku «OK»
cbpacbiBaeT 3HaueHue apenida 4acTtoTbl M BO30OHOBNAET M3MepeHuA. [pu 3TOM nokasaHuA
CMEHAIOTCA 3HaYeHNeM TeKyLLen YacToTbl, 1 CHOBA HaUMHAET HaKananBaTbCA CTaTUCTUKA.

Puc. 21. Unpukauyma gpenda yactorbl -0.8563313 kl'y,.
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4. JononHuTenbHble PYHKLMN YacTOTOMEpa

4.1. YpepxaHune nokasaHum (Hold)

AnAa BpeMeHHON NPUOCTAHOBKU U3MEpPeHU C MHAUKauuen rnocsegHero n3MepeHHoro
3HaYeHMA CNYXUT PeXNM yaepKaHua nokasaHun. Bknioyaetca oH Haxatmem KHonku «OK». B
pexnme yaepxaHua NnokasaHUW 3HavyeHve Ha gucnnee muraet. BbinTu M3 pexuma ygep<aHus
NoKasaHUN MOXHO HaxaTuem KHonku «MENU» mnm BTOpUYHbIM HaxaTuem KHonku «OK». B
nocnepHem cnyyae 6yaet copolleHa HaKoneHHan CTaTUCTMKa.

4.2. MacwTrabupoBaHue nokasaHum (Scale)

MNonoxeHne geunmanbHOM TOYKN MOXKHO MEHATb (puc. 22) ¢ nomoubio KHonok «DOWN»
(Touka nepemewyaetca Bneso) n «UP» (Touka nepemeLyaeTca BNpaso).

Puc. 22. [iBa pa3Hbix cnoco6a nHanKaumm 4actotbl 3 K.

Ecnu n3mepeHHasa BennunHa He ymellaeTca B paspAaHYIo CeTKY C TEKYLUMM MOJSIoKeHEeM
TOUKW, BO3HUKAET NnepenosiHeHne, KOTOpoe NHANUMPYETCA B BUAe yepTouek (puc. 23). B atom
cnyyae HeoOX0AMMO 3anATYI0 CABNHYTb BNPaBO C MOMOLLbIO KHONKKU «UP».

~

Puc. 23. NMepenonHeHne npu nHanKaumm yactorbl 30 Mru.
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4.3. ABTOMaTMnuyecKoe MmacwtabupoBaHue nokasaHum (Auto scale)

imeeTca pexmnm aBTOMaTUYeCKOro macwTabmpoBaHUA MOKa3aHWI, Korga mnonokeHue
3anATon onpepensaeTcA MU3MepeHHbIM 3HauyeHuem. [NA BKIIOYEHMA 3TOrO peXxmma HYXHO
ofHoBpeMeHHO HaxaTb KHonknm «DOWN» un «UP». Tpu 3TOM Ha Agucnnee nosasuTCA
COOTBETCTBYIOLWAA HAANUCDH (pUC. 24), KOTOPasA NcYe3HeT yepes 2 CekK.

Puc. 24. UhankKauma pexxnma aBToMaTU4Yeckoro maclutabuposaHus.

B Kaxxgom uukne n3mepeHus 3anaTtan MOXKET CABUTaTbCA TONIbKO Ha OfHY no3uuyumio (puc.
25). MoaTomy ana HopManm3aumn BbiIBoAa MOXKET NOTPeboBaTbCA HECKONbKO LIMKII0B U3MepPeHMs
(mo wectn).

Puc. 25. lencTBue aBTOMaTN4eCKoro maclutabmnpoBaHus.
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4.4. Kann6posBka uyactotomepa (Calibration)

KannbpoBka uacToTOMepa MPOM3BOAMTCA MO 3STAJIOHHOMY TreHepaTopy WM Mo
3TafloHHOMY yacToTomepy. Mepen KanubposKo HeobxoanMo nporpeTb Npubop B TeueHue 30
MUH. PerynupoBKoi mnopora Kommnapatopa HYy)KHO [OOUTbCA YCTOMUMBBIX MOKA3aHWUN.
KannbpogsKy »enatesibHO NPOBOAUTb NPU AINTENIbHOCTU N3MEPUTENBbHOrO MHTepBana (Gate) He
MeHble 1 ¢, pekomeHpyeTcs — 10 ¢. KannbpoBKY MOXHO MpPOBECTV ABYMA CMNocobamu:
MOACTPOWKONM OMOPHOro reHepaTopa WM 3afjaHNeM €ero peasibHoW YacToTbl B CrneuuanbHOM
MEHI0 KannbpoBKM.

B nepBom cnyuyae Bpawas MNOACTPOEUHbI 3N1EMEHT OMOPHOrO reHepaTopa, HY»HO
[06UTbCS COBNAAEHMA NOKa3aHMIA YacTOTOMEPa C 3TAJIOHHbIM.

Bo BTOpoM cnyyae Hy>HO BOWTM B MeHIO KanmbpoBKku (puc. 26). Caenatb 3TO MOXHO
OAHOBpPEMeHHbIM HaxaTuem KHomnoK «MENU» + «OK» 13 OCHOBHOro meHi. PepaktnpoBaHue
3HayeHunA nponsBoanTca KHonkamm «DOWN» n «UP».

Puc. 26. MeH10 Kannb6poBKu.

LLlar n3meHeHMA BENNYMHDBI 3a4AETCA C MOMOLLbIO CreuranbHOro MeHt wara (puc. 27).
BoinTn B 3TO MEHI0 MOXHO OOQHOBPEMEHHbIM HakaTnem KHomnok «DOWN» + «UP». lar moxHo
MeHATb KHomnKamn «DOWN» un «UP» o1 0.1 Ty go 10 Mlu. Kaxxpgoe Haxkatme kHomkn «DOWN»
ymeHbwaet war B 10 pas, Kaxgoe HaxaTtue KHonku «UP» — yBennumBaet B 10 pas. Bbiitn u3
MEHIO Lara MOXHO elle OAHMM OAHOBPEMEHHbIM HaxaTnem KHonok «DOWN» + «UP» wnun
HaxkaTmem KHonkum «OK».

Puc. 27. YcTraHOBKa Liara.

MNocne pepakTMpOBaHNA MOXHO BEPHYTbCA B OCHOBHOE MeHIo, HaxaB KHonky «MENU»
mnn «OK». OgHoBpemeHHO Haxkatme KHornok «MENU» + «OK» ycTaHaBnvMBaeT 3HauyeHue
napametpa no ymonyaxuio (12800.0000 KIw).
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5. TNocnepoBaTtenbHbIN NOPT

5.1. [MMapameTpbl nopTa

Yactotomep FC-510 nmeeT nocnegoBatesibHbIN MNOPT, KOTOPbIA Yepe3 COOTBETCTBYIOLMIA
nepexogHMK MOXHO MNOoAKMUMTb K nopty RS-232 wnn USB kKomnbioTepa. Wcnonb3yiotca
cnegyioue HaCTPOMKK nopra:

® CKOpOCTb ObMeHa: 19200 60g
e KOMNYECTBO OMT JaHHbIX: 8
e  KOMMNYECTBO CTOM-OUT: 1

5.2. CuunTbiBaHMe NOKa3aHWN

YactoTomep nepepaeT B MOPT M3MEPEHHOE 3HaUeHMe C TeM e TEMMOM, C KOTOPbIM OHO
BbIBOAUTCA Ha MHAMKATOP. 3HaueHne YPOBHA CUrHana He nepepaetca. [lepegaBaemoe 3HaveHue
UMeeT BUJL TEKCTOBOW CTPOKU W MOSMHOCTbIO AyOnMpyeT BepxHIW CTPOKY MWHAMKaTopa.
Hanpumep, npu wun3smepeHuUn 4acToTbl NepepaBaeMas CTpPOKa wumeeT cnegyowun sug: «F
50000.000 kHz». B KOHLe CTpOKK NepenaloTca CMMBOJIbI BO3BPaTa KapeTKku 1 nepesoa CTPOKU
(OxOD n Ox0A). MNpun Bxofe B MeHI0 pedakTMPOBaHWA NapaMeTpoB B NOpT 6yaeT nepefaBaTbcA
BCA Ta UHPOpMaL A, KoTopaa oTobparkaeTca Ha gucninee.

5.3. JAucTaHUMOHHOe ynpaBneHune

AnAa ocywecTBneHWa ynpaBfieHNA u4epe3 MoCNefoBaTeNbHbI MOPT HeobXxoanmMo
nepegaTb OAMH W3 CMMBOJMIOB, UMWUTUPYIOWMX HaxaTme KHOMOK. Mcnonb3yloTca cnepyiowme
CUMBOJIbI (MCMONb3YIOTCA 3arnaBHble 6yKBbl TaTUHCKOro andasuTa):

«M» - gna nmuTauum Haxatma KHornku «MENU»

«U» - gna ummntaumm Haxkatma KHonku «UP»

«D» - pna umntaummn Haxkatna kKHonkn «DOWN»

«K» - gna ummTauum HaxaTtuna KHonkm «OK»

«A» - gna nmmtaumm Haxatma KHonkn «kDOWN» + «UP»
«C» - pna umutaumnm Haxkatra KHonkm «MENU» + «OK»

Peakuma Ha npmnem ogHOro un3 >3Tnx CMMBONIOB MOJMIHOCTbIO aHaNlIOrMYHa HaXXaTuiko
COOTBeTCTByIOLI.I,eM KHOMKW Ha nepep,He|7| naHenn npm6opa.
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6. WHdopmaunsa o paspaboTunke

6.1. Paspab6otumk
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e-mail: wubblick@yahoo.com
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