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YHHBepcaJIbHBIﬁ FCHEPATOP IJIA aKYCTOONTHYECKUX HCCJIeJOBaHUA
C. 1. BAPCYKOB, C. A. XAXOMOB
BBeaenue

CoBpeMeHHBI# ypOBEHb Pa3BHUTHS HAyKH M TEXHHKH TPeGYeT KOMIUIEKCHBIH MOIXOT K
[ICHUIO BO3HUKAIOIIMX S3KCIIEPUMEHTAIBHBIX 3a/1a4. Tak y)ke JaBHO NMPUMEHSETCsS ABTOMAaTH3a
dKCIIEPHUMEHTA ¢ NpuMeHeHreM DBM, 4To mo3BOMIseT NPOBOJUTH KOMILIEKCHBIH MHOTO(AKTOPE
aHANIN3 Pa3IMYHBIX (U3UYECKUX BEIMYHH HA PasjIMYHbIX 3Tanax 3KCHEPAMEHTATBHBIX HCCIIENo
Hui. OIHaKo aBTOMaTH3AalHsA KCIIEPHMEHTA U IIepeXo/ Ha 60jiee BHICOKMH KaueCTBEHHBIH ypoBes
HE MpefcTaBuM 0€3 COBPEMEHHOH H3MEPUTEIBHON W TeXHHUecKoit 6asbl. COBpeMEHHbIE H3MEp
TeJIbHBIE NPUOOPHI MIMEIOT BBICOKHE TEXHHYECKUE XapaKTEPUCTHKH, a TAK)KE MO3BOJISIOT IPHMEE
HX KaK COCTaBJIAIOINHE 3BEHbS IKCIIEPHMEHTAIBHBIX KOMIUIEKCOB, pabOTalOUIMX CaMOCTOSTEME
HJIH 1I0J yripaBiienueM DBM.
Hccnenosanus B 001acTH B3aMMOJSHCTBHS aKyCTHYECKHX BOJH C 3JIEKTPOMArHUTHBIM I
JleM ONTHYECKOIO Juana3oHa, paclpOCTpaHSIOLIMMES B KpUCTaLie WM OOMEH SHeprueit Mex:
JNEKTPUYECKUM TIOJIEM M aKyCTHYecKo# BoJHOH [1], cBsA3aHBl ¢ HEOOXOAMMOCTHIO IIPUMEHE
CTeUHANbHBIX CPEACTB U3MEPEHUs, UMEIOIIHX IMHPOKUH CIEKTpaIbHbIH M JHHAMHUYECKHH JHam
30H. Hepeako mpuXOoOUTCsi UMETh €0 C BBICOKUMH M CBEPXBBICOKHMM 4acTOTaMH, 4TO Tped
MPUMEHEHHS CHEIMAIBHOTO 000opynoBaHus. B yacTHOCTH, A M3IMydYeHHs aKyCTHYECKOH BOIHE
Pa3IMYHON YacTOTOH B 1abopaTopHH, HEOOXOAUMO UMETH B PACHOPSHKEHUH (yHKIMOHATBHBIH
HEepaTop ¢ MAaKCUMAJIBHO ITMPOKUM AHANA30HOM 4YacTOT [2], yCHIMTENb U KOHEYHO CaM H3IIy
muii neMeHT. B KadecTBe H3IydarOMIEro 371eMEHTa MOXKET OBITh NPUMEHEH IbE303JIEKTPHYECK:
anemeHT [3]. IlpumeHeHne, OOBIYHOIO yYHMBEPCAILHOIO I'€HEpAaTOpa OTPAHUYUBACT IKCIEPHME
TaJIbHbIE BO3MOXXHOCTH MO Py IIPUYHH, IJIABHOM M3 KOTOPBIX SABISETCA HEBO3MOXXHOCTh U3MEE
HUS 9acTOThI B IMHPOKOM JuanazoHe. [ToMHMO Apyrux HEZOCTaTKOB, OOJBIIMHCTBO I€HEPATOR
HEe UMEIOT AOTIOJHUTEIbHOIO BBIX0/1a CO CMELIeHHeM ¢a3bl curHana Ha yron 90 rpaaycoB OTHOS
TEJIbHO OCHOBHOTO.(POPMHUPYEMOTO CHTHAJIa BO BCEM YAaCTOTHOM JHala3oHe. A 3TO IPOCTO HEOH?
JIAMO, HAIPUMEDP, JUIS SKCIIEPHMEHTAIBHOTO M3YYEHHUs BOIPOCOB CBS3aHHBIX C B3aMMOJICHCTBE
BPALIAOIIEroCs 3JIEKTPHYECKOTo MOl ¢ aKyCTHYEeCKOH BOJIHOM B pa3IHYHBIX cpenax [4-7]. B
KHX DKCIIEpUMEHTaX TpeOyroTCs ABa CUTHAjla ¢ OJMHAKOBOM yIJIOBOM 4acTOTOM M aMILIATYIOMH,
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SJICKTPHIECCKHUX KOJIC6aHHﬁ, BCKTOP HAIIPHHXKCHHOCTH PE3YJIbTUPYIOIIETO JJICKTPHUUCCKOIO ITOJIA ©
JET OIMHMCBIBATE OKPYXHOCTB, TO €CTh 3JIEKTPUYECKOE I10JIC 6y,11€'1‘ BpamaTtbCH.

1 PazpaGoTka yHHBEpPCAJILHOr0 reHepaTopa sl AKyCTOONTHYECKHX HCC/Ie0BAHMIA

C uespio NOBBIIIEHUS KAYECTBEHHOI'O YPOBHS 9KCIIEPUMEHTAIBHBIX HCCII€0BaHUH B 00
TH aKyCTOONTHKM, a TalOKe JUIS JaJbHEHIIero MpoBeAeHHS KCIEPHMMEHTAIbHBIX HCCIEI0B3
B3aMMOJEHCTBHS BPALAIONIETOCH 3JEKTPUYECKOIO MO U yABTPa3ByKOBOH BOJIHBI B [IbE30KEP
Ke HaM¥ ObUI pa3zpaboTaH yHUBEpCATBHBIH MHOMO(YHKIHOHAIBHEINA IpHOOp. ONUChBaeMbIH HE:
npubop, MOMUMO T€HEPALHH BJIEKTPHUECKUX KonebaHui pa3imuyHOi (HOPMBI, MO3BOJIET B
KHX TIpeJieSiaX U3MepsiTh YacTOTHI 3JEeKTPUUECKUX KoJeOaHuH, a TakkKe NEKTPHIECKYIO EMKOCTE
HHIYKTHBHOCTH C BBICOKOM TO4YHOCTBIO. IlIMpokas (pyHKIMOHAIBHOCTH NPHOOpA MO3BOJISET He
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30BaTh €r0 HE TOJBLKO B OOJIACTH OIMCAHHOIO HAYYHOTO HHTEpeca, HO M B IPYTHX o6aacTax
H TEXHHKH.
OnuceiBaeMbI IpHOOP MTO3BOJSET:
® reHepUpOBaHME MEPEMEHHOrO MEKTPUYECKOTO CUTHaNA pa3iudHOM GopMBI;
3IEKTPOHHYIO KOMMYTAIHIO U HHAUKAIIKIO JUala30Ha 4acToT;
yIpaBlicHHEe apaMeTpaMH 3JIEKTPHYECKOro CUTHAIIA;
JIOTIOJIHUTEJILHEIA BBIXOJI CO cMelleHueM ¢a3bl CHrHaa;
HEe3aBUCHUMBIA BBIX0J HHdpoBoro currana go 1 MI'n;
H3MepeHne 4acToTsl curdana no 1 I'T'n;
aBTOMAaTHYECKHH BRIOOD 1Hana3oHa U3MEpPEHU;
U3MEpPEHHUE ANEKTPUIECKON EMKOCTH;
U3MEpEeHHe HHAYKTUBHOCTH.

Huoxe npuBeieHBI OCHOBHBIE XapaKTepHUCTHKH Ipubopa.

Tabmuna 1
OcCHOBHBIE XapaKTepUCTUKX ipubopa
€IMHUIIBI H3MEPEeHHS 3HAYEHHUE
a30H 4acTOT reHeparopa I'm =10
10 TTOJUTHAITA30HOB 6
UTYJa BEIXOJHOTO HANIPSHKEHHS B 3
=2 Harpy3ke 1 kOm)
2nma3oH peryJIHPOBKH HAIIPSDKEHHUS CMEIIEHNs B 0,1
reHepHpyeMOoro CHrHajia CHHYC,
TpEeYroJIbHHK,
PSIMOYTOJIbHUK
a30H yacToT nupposoro Bexoxa TTJI I'n L= IR
ari. transistor-transistor logic — TpaH3HCTOD-
TPaH3UCTOPHAS JIOTHKA)
SHarna3zoH U3MEPSIEMbIX YaCTOT: T'u
Sxonl (110051
Sxon2 (107-10%) *64
S¥BCTBHTEIBHOCTE IO BXOAy | wacTtoromMepa MB 10
' SX0IHO€ CONIPOTHBIICHUE YaCTOTOMEDPA: Om
Bxox 1 10°
Sxon2 50
- SpeMs U3MEepeHuUs c O:1-1410
~ _1Mana3oH U3MepAeMOR EMKOCTH MxD 10 - 10000
\ IHana3oH U3MepIeMOi HHIYKTHBHOCTH I'm 1071

OnuchIBaeMBbIH OpUOOp MOXKHO pa3feiuTh Ha JBe QYHKIMOHAIBHEIE YaCTH — OTO OJIOK W3-
MepUTENbHBINA U 6110K reHepaTopa (pucyHok 1). M3MepuTenbHblii 610K COCTOUT U3 CIEAYIOMUX Y3~
20B: H3MEPHTEITBHEI regeparop, popMHpoBaTens dacToToMepa 1, GpopmupoBaresns 4acToToMepa 2,
MYIBTHILIEKCOP, MHUKPOKOHTDPOIUIEP, YCTPOMCTBO OTOGpaeHHs HHPOpMAuMu — [BYXCTPOYHBIH
EHIKOKpHCTaUHuecKuil aucieii. B cocras 610Kka reHepaTopa BXOAAT: CXeMa KOMMYTAlMH [Ua-
Na30HOB, MHTETPAIbHBIN FeHepaTop, BRIXOXHOH (GOpMHpOBATENb, CXEMa CMEUICHHs HYJIEBOTO MO-
TeHI[MAA HA BBIXOJE, CXeMa KOMMYTAIlMH JMalNa3oHoB 4acToT C YCTPOHCTBOM MHAMKAIUM U (op-
MHMPOBAaTENb JBYIOIIPHOTO HAIPSKEHUS ITHTAHUS,
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Pucynoxk 1 — @yHkunonamsHast cxeMa nmpudopa

OcHoBHBIC PeKUMBI paGoThI yCTPOCTBA

B ocnoBe 650ka reHepaTopa JISKUT WHTErPaIbHBIN (DYHKIMOHAIBHBIN FeHEpaTop, BHITVE
kaembit pupmoit MAXIM [8], Tuna max038. OH mo3BoJIseT HOPMHUPOBATEH MEPHOTAYECKHH 3k
TPUYECKHH CHrHan Tpex (opM: 3TO rapMOHHYECKHH 3JIEKTPUYECKHM CHTHAJI CHHYCOMIAIBHOE
(OpMBI, CUTHAJ IIPSIMOYTOJIEHOM U TPEYTOJIBHON GopMEI (PUCYHOK 2).

Pucynok 2 — M'apMOHHYECKUI CUTHAT Ha BEIXOJle reHepaTopa, CHrHaI IPAMOYTOJIbHOM (POPMEI &
CHUTHAN TPEYToJbHOH (POPMEI.

IIpencraBieHHblE CHUMKH € KpaHa ocuuiuiorpada BEINOMHEHB! npu dacTore 50 I'm n aw
IUTATYAe BhIXoaHOro curHana 10B, oTtoOpaxkaroT OCHOBHOW I€HEpUpPYEMBIM CHIHAl M CHTHAT o
yposHio TTJL

I'eneparop paboTtaeT B NIMPOKOM AMana3oHe 4acToT OT fgojiel repua u go 20 MI'u. Yacro
BBIXOJHOTO CHTHAJa YCTAaHABJIMBAETCS NMOAAyYeii HalpsOKEHHs Ha OJUH U3 YIPaABJIAIONIMX BXOA
reseparopa. JIuamnazoH 4acTOT KOMMYTHUPYETCS H3MEHEHHEM €MKOCTH B YaCTOTO3aJaloNIUX [IEmss
B onmceIBaEMOM YCTPOMCTBE KOMMYTAIHS OUAlla30HOB 3JIEKTPOHHASA, 3TO OOECnEdYMBaeT CXe:
KOMMYTAIMH JHAIIa30HOB, IIPH 3TOM BECh JHAla30H YacTOT pa3OUT Ha IIECTh IO/UIMana3oHoB. Bas
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“paHHBIN AWAra30H 4acTOT reHepaTropa oToOpakaeTcd Ha CBETOHHOIHOM HMHIMKaTope. I'eneparop
WMeeT JIBa BBIXOJIa: OJIMH aHAJIOrOBEIH, ¢ BEIOOPOM (GOpMBI CHrHasIa, ApYroi — HudpoBoOH, CO CTaH-
2aptHRIME ypoBHsAMHU TTJL. ITpuyeM ob6a curraia CHHXpOHU3UPOBAHBL, UMEIOT OJMHAKOBYIO 9aCTO-
¥, HO CMEIIEeHB! JIpYyT OTHOCUTENBHO fipyra Ha 90 rpagycoB. 3To II03BOJIWIO IPUMEHSATH T€HepaTop
175 yIpaBJIeHHs BpaIAIOLIMMCs 3JICKTPUYECKUM IT07IeM. AHAJIOTOBBIN CUTHAJI C reHepaTropa 4epes
JOTSHIIHOMETP 0JIaeTCsl Ha BBIXOIHOH (GopMHpOBaTeNb, B Ka4eCTBE KOTOPOTO MCIOIb3yeTCs IH-
JOKOIIOJIOCHBIH OnepalMoHHbIH ycunutens tuna AD8014, ¢upmer Analog Devices [9] mo cran-
EpTHO# cxeMme ¢ Ko3¢GPHUIHEHTOM ycuieHMS paBHbIM 5. Ha BhIXO1e ycTpoHcTBa MMeeTcs arre-
$0ATOp, COTJIACYIONIHI BBIXOJHOE COIPOTHBIEHHE IMpHOOpa co cTaHAApTHBHIM 3HadeHHeM 50 Owm.
Uxema CMEILICHHUS HYJIA [I03BOJIsteT OalaHCHpOBaTh BHIXOJHOW NMOTEHUMAN HANpsDKEHHS U TeM ca-
waiM 10OMBaTECS YCTAaHOBKYU HYJIEBOTO ITOTEHIHAIAa Ha BeIXoAe. [loMuMoO onmcasHEBIX HAcCTpoek re-
=epaTtopa, B NpuOoOpe MMEETCs BOBMOYKHOCTE IUIaBHON PEryJIMpOBKa CHMMETPHYHOCTH BBIXOJHOIO
wurHana. Ota QyHKIHS [T03BOJIIET CKOMIICHCHUPOBATh HEIMHEWHOCTh IreHepaTopa B 00IacTH BHICO-
$¥X YaCTOT, Ha HU3KHUX YacTOTaxX 3TY PETYJIHMPOBKY MOXHO IIPOCTO OTKIIOYATH. [[1g nuTanus 610ka
TeHEpaTopa MMEETCs CHEHMATbHBIN NmpeoOpa3oBaTeslb OJHONOISPHOTO HANPSDKEHHS B ABYNOJSP-
=0e. CTaOMIBPHOCTH BBIXOJHOTrO HalpshKeHUs obecrnednBaeTcs NPUMEHEHHEM B CTabunIU3aTope Ha-
SPSHKCHMS IPELU3NOHHOr0 cTabuiauTpoHa. [IpuMenenne onepanpoHHOr0 YCHIIUTENIS IO3BOJISET C
S5ICOKOH TOYHOCTHIO YCTAaHOBHTH HYJIEBOU ITOTEHIMAT B CXEMeE IUTAHUS M COXPAHUTH YCTAaHOBKY
2233BHCHMO OT KoneGaHuit HalpshKeHus TUTaHus ipubopa. ClieyeT OTMETHTh BBICOKYO CTa0MIIb-
S0CTh CHCTEMBI ITUTaHus npubopa, koTopas B Ooiblueii creneHu obecrieyeHa NUTaHHEM Npubopa
OT UMIIYJIECHOrO OJI0Ka TIMTaHWS ¢ Npenu3noHHOM crabmimsanuei. C BbIXOOa reHepaTopa Iepe-
MEHHBIM CUTHAJI ITOJAETCs Ha H3MEPHTEIBHYIO YacTh Ipubopa.

W3mepuTtenpHas 4acTh NpuOOpa BBINOJHEHa Ha Oase ‘Qiemb MUKPOKOHTpoOJUIepa (HpPMEBI
MicroChip [10] tunma Pic 16F628A. Beemn pexwumamu paboTel ycTpoHcTBa ympapiser 0a3zoBast
ZporpaMMa, 3allCaHHas B MaMSATh IIPOrpaMM MHKPOKOHTpoiiepa. B sHepronesasucumoit ¢urenn
SaMATH KOHTPOJIJIepa XPaHITCS KOHCTAaHTHl PEXUMOB pabOThl U KaIMOPOBKH M3MEPEHHHU, KOTOPHIE
MOTYT OBITH M3MEHEHBI B XoJe paboThl yCTpOHCTBA NPH 3arpy3ke MHKPOKOHTPOJUIEpA B PEXHME
YCTAHOBKU KOHCTAHT. J[J1st oTOOpaxkeHus pexXuMoB paboTsl U pe3yIbTaTOB H3MEPEHHH HCIIONb3YET-
o2 aByxcrpounbiil ayipaButHO-1HGpoBoit JKKW tana SC1602BULT (16 cuMBONOB, 2 CTPOKH).

Ha nudpoBoif BXoa MHKPOKOHTPOJJIEPA ITOJAETCS CUTHANI C BBIXOJA MYJIBTHIUIEKCOPA, KO-
TOPBIH KOMMYTHPYET BXOJHOE U3MEPUTEAbHOE yCTPOUCTBO.

B pexumMe n3MepeHHs 3IeKTPUHECKOH eMKOCTH M HHIYKTHBHOCTH Ha KOHTPOJUIEp IOCTYIIa-
£T CHI'HaJl OT M3MEpPUTEIHHOr0 reHeparopa. V3MepHuTenbHeli reHeparop cobpaH Ha KOMIIapaTrope
IM311. YacToT03aJal0IIMH 3JIEMEHTAMH I'eHepaTopa SBJISIOTCS U3MEpPUTENbHAsI KaTylIKa HHAYK-
THBHOCTH M KOHJIEHCATOP, a TaKxKe KOMMYTHPYEMEINi MHUKPOKOHTPOJLIEPOM JTAIOHHBIA KOHAEHCa-
TOp C U3BECTHOM €MKOCTHIO. B 3aBUCHMOCTH OT pexxumMa paboThl HHAYKTHBHOCTD IOJKIIOYAETCS K
sIeMMaM II0C/IeIOBATeIbHO WM NapauliesibHo. /laHHas cxema XOpoIlo 3apeKoMeHIoBaya cebs B
xayecTBe reHeparopa gactoThl 10 800 kI, obecrieunBas Ha BRIXOJE CHUIHAJ, OJIM3KMH K MEaHIpy.

T

TOp aBTOMATMYSCKH KOMMYTHPYETCS MHKPOKOHTPOJUIEPOM C IEJNBIO0 KaauOpoBKM mpuHOOpa Ipu
SKITIOYEHHH MITH CMEHE peskuMa paboTsl. Tak ke B pexuMe KaTuOpOBKH NPUOODP U3MEPSIET EMKOCTD
¥OHTAKTOB HWJHM BBIBOJIOB M JenaeT nomnpaBky. Ilpum m3mepenuum emxoctH Beime 1 MK® (10
10000Mx®) He0OXOAUMO YCTAHOBHUTH COOTBETCTBYIOLIMH PEXHMM HM3MEPEHHMs, IIPU 3TOM H3MEpPH-
renpHE LC reHepaTop HE HCHOJB3YETCS, a IEPEMEHHBIH CUTHAT U3MEPEHHUs CHUMAETCs C OQHOIo
13 TIOPTOB KOHTpOJLIEPA.

B pexxume yacTOTOMEpa Ha BXOJ MHKPOKOHTPOJUIEpa HMOAAETCS CHrHaN cOpMHPOBAHHBIH
OIHMM M3 BXOJHBIX (opmupoBaTeneil. Bxomusx ¢opmupoBarenst aBa: oquH obecnedynBaeT Gop-
suposanne curuana gactoroi 1o 100 MI'm u obecneunBaeT 4yBCTBHTENBHOCTEL IO BXoAy A0 10
uB, BTOpoi#i BRICOKOYACTOTHEIH, OH paboTraeT Ha yacToTax n0 1IT'H, mpu 3ToM obecredynBaer ycu-
JeHHE CUTHAJA W IpeBapUTENIbHOE JieJieHHe 9acToTel Ha 64. HuskodacTOTHEIH (QopMHpoBaresb
obecleynBaeT IpeIBapUTEIFHOE YCHIIEHHE BXOJHOTO CHIHaJla, OrpaHMYEHHE CUTHAja 10 YPOBHIO,
3TO TI03BOJISET MOy YHUTh IMTUPOKUH THHAMHYECKUH [uana3oH BXOAHBIX HANPHKEHUH, a TaKXKe IIpe-

" 1 e
YacTora KoneOaHHil ompeaensieTcs o M3BeCTHOH dopmyre: f =2—\/z—_—6. DTaJOHHBIM KOHJEHCA-



92 C. 1. Bapcykos, C. A. XaxoMoB

06pa3oBaHHE aHAIOrOBOTO CHTHAIA B OXHOIOJNAPHEIN, MPAMOYTonbHOM (opmel. [IpuMeneHue Bo
BXOJHBIX HEMSAX IOJEBOIO TPaH3HCTOPA IT03BOJIAET PAaCLIMPHTH BXOIHOE COIPOTHBIIEHHE MPUGOpE
10 1MOwm, 6e3 moTepu 4yBCTBATEILHOCTH.

BricokouacToTHbI opMupoBatesb cobpan Ha 6aze yHHBEPCAILHON MAKPOCXEMBI IIPECKa-
nepa tina SA701d, B cocTaB KOTOPOH BXOIHUT IIpeABAPHTENILHbIA BEICOKOYACTOTHBIA YCHIUTENE
(bopmupoBaTeNns U AENMUTENb YaCTOTHI ¢ KO3)GHUIIMEHTOM NeIeHus 64.

B pexume yacroromepa npabop paboTaeT Mo MUPOKO U3BECTHOMY METOY M3MEPEHHUS YHC-
Jla XoieOaHuii B €IMHUALYY BPEMEHH, C JOCYETOM IPEABAPUTEIHHOIO AEIUTEI, ITO obecreunBasy
BBICOKME TEXHWYCCKHME IIOKazareinu. ba3opas nporpamMMa KOHTpOJIEpa MO3BOJIIET OMNEpPATHBES
KOMMYTHPOBATh PeXHMBI paboTs! mpubopa. M3MepeHne 4acTOThI MOXKHO IIPOU3BOIUTH C YACTOTOR
BeiOopkH 0,1; 1; 10 cexyna. IIpuGop no3BoJseT u3MepsTh YaCTOTY ¢ TOYHOCTHIO 10 1.1,

Kpome usmepenns 4acToThbl, EeMKOCTH U MHAYKTHBHOCTH, MHKPOKOHTPOILIED MOXET pado-
TaTh B pexkuMe reneparopa curdana TTJI ypoBrs 1o 1MI', yacToTa CHrHaIa 3aAaeTCs ¢ IOMOIIbE
YCTaHOBKHM KO3()(HUIUEHTOB JENE€HUs TaKTOBOM YacTOTHI KBapLUEBOI'O PE30HATOPA IPOTPAMMHEM
Croco6oM 1 0ToOpakaeTcsl Ha JUCILIee B BUAE H3MEPEHHOM YacTOTHI M 3HAUYeHWH Koo umeHTon
nenenus. Takum o6pa3om, B mpubope UMeeTcs ABa HE3aBUCHMEIX I'eHepaTopa.

Buremnuit Bun npuGopa mpencrabieH Ha pucydke 3. IIpuGop uMeeT Mainle rabGapuTHEE
pasMephl, IpH 3TOM BCE JJIEMEHTHI YNPaBICHHUS PaclOOXKEeHbl HA Nepe/Hel maHenu npubdopa
KuAKOKpHCTANIHYECKUH HHAUKATOP 0TOOpaKaeT BCe PEXUMBbI pabOTHI NpHOOpa U 3HAYCHHS Hi-
MEPEHHBIX (PU3UUECKUX BETHYHLH.
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Pucynox 3 — BHenrsu# Bua npubopa
3akjouenue

Jlnis mpoBefieHMs SKCIEPUMEHTAJIBHBIX UCCIICAOBAaHUH B 00JIACTH aKyCTOONTHKH, a T
JUIs HCCIEJOBaHUA B3aHMOACHCTBHA BPALIAIOMIETOCs 3MEKTPHYECKOTO IOJNIS M YIbTPa3BYKO
BOJIHBI B IIb€30KepaMHKe ObLT pa3paboTaH yHUBEpCaJIbHBIH MHOTOQYHKIIHOHAIBHEI pHOOp, me
3BOJISIOIIK#, NOMHUMO TeHEepalMH JIEKTPUYECKUX KoJIeOaHMi pa3IudHOM (POPMBI B IIMPOKHX Mpe
Jenax, H3MEPATh YaCTOTHI AJIEKTPHUECKUX KoJeOaHMit, a TaKKe DIEKTPHIECKYIO EMKOCTh M MHIVE-
THUBHOCTb ¢ BBICOKO#M TOYHOCTBIO. CliefyeT OTMETHTh, YTO ()yHKIHOHAIBHEIE y3/bl Ipubopa B pas
HO€ BPEMS BBIIYCKAIUCh NPOMBIILIEHHOCTBIO KaK CaMOCTOATENBHBIEC 3JIEKTPOHHO-U3MEPHTEh
npuOOpsl, OJHAKO ONMCHIBAEMBIi MHOTO(YHKUHOHAJBHBINH NpHOOp paHee He paspabaThIBajcs
[Mxpoxas GpyHKIHOHAIBHOCTH NPAOOPa NOTEHIMAIBHO [TO3BOJISIET MCIOIB30BATh €ro HE TOJIBKO
00JTaCTH OIMHCAHHOTO HAyYHOTO MHTEPECa, HO M B IPYTHX 00JIacTSIX HAYKH U TEXHUKH.

Abstract. Universal generator for acoustic and optic investigations is described in the paper. For
carrying out experimental research in the field of acoustics and optics and also for research of inter-
action of a rotating electric field and an ultrasonic wave in piezoceramics a universal multipurposs
device which allows to measure frequency of electric fluctuations, and also electric capacity and
inductance with high accuracy apart from generating electric fluctuations of the various form over
wide range was developed. Wide functionality of the device potentially allows using it not only :
the field of the described scientific interest, but also in other areas of science and technology.
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