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B cucremax snekTpo- M paguOCBI3M OJHHUMHU U3
LOIMPOKO  BOCTPEOOBAaHHBIX  KOMIIOHEHTOB  SIBJISIFOTCS
aTTEHIOATOPBl, MpeJHAa3HAYCHHBIC [UIL  PEryIupyeMoro
ocabiieHus] BBICOKOYACTOTHBIX U CBEPXBBICOKOYACTOTHBIX
(CBY) curnaios.

Co3gaHue IIMPOKOJMANIA30HHBIX  aTTEHI0ATOPOB
BO3MOXXHO TOJBKO TpPH COBEPLICHCTBOBAHHH METOJIOB H
CPEACTB UX METpoJiornieckoro obdecrieueHus. [loBblmeHne
KayecTBa M3MEPEHHH M yBelMYeHHE 00beMa MOBEPOUYHBIX
(KanmMOPOBOYHBIX) pabot JIOCTUTAETCS yTeM
WCIIOJIb30BaHMsI aBTOMAaTH3UPOBAHHBIX CUCTEM U allapaTHO-IPOrPaMMHBIX KOMIIJIEKCOB.

CoBpeMeHHBIE anmnapaTHO-MPOrpaMMHbIE KOMIUIEKCHI U3MEpeHHsl OcIalIeHus! aTTEeHI0aTOPOB
(AIIKMOA) nocTtpoeHs! o AByXypoBHEBOH cTpykType [1]. Kak mpaBuio, HWKHUI ypOBEHb COCTOUT
U3 OJIHO- ¥ MHOTO3HAYHBIX Mep M NPUOOPOB CpaBHEHWS, a BEPXHHUH ypoBeHb oOpaszyer DBM c
COOTBETCTBYIOIIUM TMPOTpaMMHBIM oOecrnieueHueMm. 3amerum, uTo AIIKMOA Moryr OBITH
WCIIOJIb30BaHbl M NPH ONpEACICHUH HapaMeTpOB Mara3uHOB 3aTyxaHus, Ko3(Q(uIHMeHTa nepenadu
JIETIUTENICH HAIIPSDKEHUS U AJIEKTPOHHBIX YCUIIUTENIEH

B kadecTBe OJHO3HAYHBIX MEp HCIOJB3YIOTCS TEHEpaTopbl HampsbkeHus. HawuGonee
NpUEMIIEMBIMH MHOTO3HAauYHBIMH MepaMH OcjalyieHus (OTHOILEHHS) SIBISIOTCS HHIYKTUBHBIE
nemmrenn Harpspkenus (MJIH) [1, 2]. B 3aBucuMoct OT TpeOyeMoil IMOTPENIHOCTH H3MEpPEHUS
npumensitoress UJIH ¢ mporpaMmHbIM Wi pyddbiM  yrpaenenueMm [2]. Tlocnemnme kak Oolee
BBICOKOTOYHBIE B IIHUPOKOM IIOJIOCE YAacTOT W HUIPAlOT POJb 3TajlOHA OCIa0JIeHHS B YCTAHOBKAxX
BBICIICH TOYHOCTH. Takoe pemieHHe ObUIO MPHUHATO NPU CO3AAHUHM KOMIUIEKCA, MpeAHa3HAYeHHOTO
JUTSL TIOBEPKU (KamMOPOBKH) MACCHBHBIX M aKTHBHBIX aTTEHI0ATOpPOB B nuamazone yacror 0,02...100
Kl 1.

B cocras AIIKHMOA (puc. 1) BXOAAT 3TaJOHBI OCNAONEHWS — HWHIYKTHBHBIC IEIUTEIH
Hanpspkenus AM-3m u [AM-6M ¢ pydHBIM ynpaBle€HHEM, F€HEpaTOp CHHYCOMJAIBHOTO HAIPKEHUS
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I'CH-2010m n muddepenmmansueni ykazarenb JY-2010Mm, cmocoOHbIE paboTaTh Kak B peXAME
PY4YHOTO, TaK ¥ IUCTAHIIMOHHOTO yrpaBieHus. CBs3b reHeparopa u audepeHnaibrHoro yKka3aTels ¢
OBM BepxHero ypoBHsl ocymecTBisiercs mo uatepdeiicy USB.
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Puc. 1. Ctpykrypnas cxema AIIKMOA

KoMmmuiekc mo3BoisieT WCCienoBaTh  aMIUIMTYIHO-4acTOTHBIE Xapakrepuctuku (AUX)
MOBEPAEMBIX aTTEHIOATOPOB, OMPENEIATh UX BXOJHOW M BBIXOAHON mmnenaHchl. [Ipu onpeneneHun
HepaBHOMepHOCcTH AUX BBIXOIHOE HampspbkeHue reHeparopa U, mocTymaeT Ha BXOJbI STaJIOHHOTO
WNJIH, moBepsiemoro arreHroaropa u omopHbelii Bxon U,, muddepeHumanpHOTO yKaszarens. Ha
HU3MCPUTCIIbHBIC BXO/bI U9T u U11 IMOCJICAHETO MOCTYHNAT COOTBETCTBYIOIIUC HAIPAKCHUA C BBIXOOO0B

3TallOHa M MOBEpsieMOro arreHroaropa. Pasnocrroe nampspkenne AU =U —U.  npeoGpasyercs B

yKazaTejle B HANpPHKCHUE IMOCTOSHHOIO TOKAa. OTO HANPSDKCHUE WHIMLHUPYETCS Ha CTPEIOYHOM
npubope W OJTHOBPEMEHHO B IM(PPOBOM BHAE mepenaercs B DBM mis mocnemyromieit o0padoTKu u
BH3YyaJIN3alllH.

[lorpemHnoctes onpeaeneHUus] METPOJOTHMUECKHX XapaKTEPUCTUK IOBEPSIEMBIX CPEACTB
W3MEpPeHHI 3aBHCHUT OT TOYHOCTH OTanoHHBIX WJH w paspematomeii  criocoOHOCTH
T PepeHInaATBEHOTO YKa3aTes.

[InpokomnonocHsd aenutens [IM-3M MOCTpOeH M0 MHOTOKAaHAIBLHOMY MPUHITUITY [2] B BUIE
JBYX CHHXPOHHO NEpPEKIIOYaeMbIX LIECTUACKAIHBIX JENUTe]IeH HalpsKeHUs, paboTaroIuX B
HuszkogactotHoM (0,02...20 x['m) um BbeicokowactotHOoM (20...100 xI'm) nopgamanmazonax. [ns
pacIIMpeHus  OWHAMHAYECKOTO  jauamazoHa g0 160 nb  uCHonmb3yloTcs  TOHMKAIOIINE
aBTOTpaHcopmaTopsl ¢ kodpduurenrom tpancopmamuu 0,1 u 0,01, mogkmoyaemble K BBIXOAAM
nenuteneid [3]. Takoe TexHUYECKOE pelIeHHE 00eCTIeYnBACT JUCKPETHOCTb BBIXOAHOTO HAIPSIKEHUS
100 B (mpu HOMHUHANBHOM BXOHOM HampspkeHuu 10 B cpenHexBaipaTnyeckoro 3Ha4YeHUS).

[Ipu mpoBeneHWH BHICOKOTOYHBIX HM3MepeHWil B oOmactu cpemaux gactor 0,4...2 kI B
KOMIUIEKCE UCHOJb3yeTcss JSTanoHHbIH nenutens JU-6m. [locmegnmii mpencrasnser coboit
MIECTUICKATHBIA JICUTENb, BHITIOJHEHHBIN MO ABYyXCTyneH4YaTod TexHojoruu [4]. OTauduTensHoi
0COOCHHOCTBIO 3TOTO JIENMUTENsl sBJsiETCs BbINOJIHEHHEe ero B Buae WJIH c cummerpupyromei
oOmoTkoif [2, 5]. CamonpoBepKa JIeKaabl OCYIIECTBIISIETCS PacyeTHO-IKCIIEPUMEHTAILHBIM METOJI0M
OTIOPHOTO TIOTEHIIMAaJa, IPU 3TOM HM3MEpEHHE Pa3HOCTHBIX HAIPSDKEHUM CEeKIMH JeKaJl M OMOPHBIX
00MOTOK Mpou3BoauTCst U hepeHIaIbHbIM yKa3aTelneM.

Huddepenumansupii  ykazarens  AY-2010m  npeacraBmser  co0oil  yCTpOMCTBO,
oOecrieunBaroniee CpaBHEHHE 3HAUYEHHH JABYX HANpPSHKCHUH OAHOM 4YacTOThl, MOCTYHAIOLIUX C
MOBEPSAEMBIX CPEICTB M3MEPEHHH. YKazaTeslb IO3BOJIIET ONPEAENATh PAa3HOCTh ABYX BEKTOPOB
HanpsyKeHUM 110 MTHOBEHHOMY 3HadeHuio B auama3oHe dactor 0,02...100 xI'm ¢ paspemaromieit
cnocobHocthto 10 HB. Takas BblcOKas YyBCTBHUTENBHOCTH JOCTHUTAeTCsi CHHXPOHHBIM
JETEKTUPOBAHUEM DPAa3HOCTHOTO HAINPSDKEHHS C HCIOJL30BaHWEM CUH(A3HOTO HaNpsHKEHHUS,
MOCTYTIAIOIIETO C TeHePaTOpa CUHYCOUAATEHOTO HATPSKEHHS.

Cepusi 6. UHGOpMaIMOHHBIE TEXHOJIOTUU U CUCTEMBI YIIPABJIEHUS
371



BectHuk Hayku Cubupu. 2011. N2 1 (1) http://sjs.tpu.ru

I'eneparop BEHITIONMHEH TO JBYXKAaHAIBHOH CTPYKType [6], cocTosieid W3 He3aBUCUMBIX
HHM3KOYaCTOTHOTO M BBICOKOYACTOTHOTO 3a[AlOLIMX TEHEPaTOpPOB C OOMIMM BBIXOIHBIM YCHIIHTEIEM
MOIITHOCTH. BBICOKOYACTOTHBIN 33/Iaf0IIMil TEHEpaTOp MPEACTaBIsAET COO0H (HYHKIMIOHATEHBIN TeHEpaTop,
BOCIPOM3BOJISIINN CHHYCOWIANBHBIN curHan 1,25 B cpemHekBagpaTH4ecKoro 3HaYeHWS B TUAIIA30HE
gacToT 20...100 k', HuzkouacToTHBIN reHepaTop MOCTPOEH MO KIACCUYECKON CXeMe MHBEPTOpa U JBYX
uHTerpaTtopoB. [Ipn 3TOM B memsx CTaOWIM3alMM aMIUTUTYAbl HCIONB3YIOTCS THKOBBIA JETEKTOP,
yCWIUTENh OMIMOKM W PETYIHPYIOIINA 3JeMEHT Ha OCHOBE AaHAIOTOBOIO IEpeMHOXHUTENs. Takas
CTPYKTypa TO3BOJSIET OOECHEYNTh BBICOKYIO CTAaOMJIBHOCTH BBIXOAHOTO HANPSDKEHWS M €ro Malible
HeJIMHeHHbIe nekaxeHus (koadduument rapmonuk menee 0,2 %) B nuanazone yactot 0,02...20 x['m.

YmupaBneHue pexxuMaMud — paboT TeHepatopa W Au(QPEepeHIaTBFHOTO  yKa3aTes
obecrieunBaeTcss BCTPOCHHBIMH MHKpPOKOHTpoJuiepamu Atmega 128. Cps3p mociaenanx ¢ OBM
BEPXHET0 YPOBHS OCYyIIeCTBIsAeTCs 1m0 uHTepdeticy USB.

IIporpamMmMuoe obecrieuenne KoMIniekca paspaborano na C++ u Delphi 7.

Pazpaborannsiii AIIKMOA BkItodeH B COCTaB «YCTAHOBKHM BBICIICH TOYHOCTH IS
MU3MEpEeHHsT OCJIabNeHHsl ANIEKTPOMAarHUTHBIX KojeOanuii (OMK) Ha (UKCHMpOBaHHBIX YAcCTOTax B
muanazone dactor 0-100 MI'm (VBT 52A-87)», xpansmeiics Bo BcepoccuiickoM HaydHO-
WCCIIEIOBATEIIHCKOM WHCTHTYTE (DH3MKO-TEXHWYECKHMX W PATUOTEXHHUYECKHMX W3MepeHmil. Ha Oaze
3TOH yCTaHOBKHM B HACTOsIIIEe BpeMs co3maeTrcs | ocymapCTBEHHBIN NMEPBUYHBIA ATAIOH OCIa0ICHUS
3JIEKTPOMAarHUTHBIX KOJICOaHMIA B Auana3oHe yacTot a0 178 I'T.

OcHoBHbIe TexHn4yeckue xapakrepucruku AITKHOA:

I'enepaTop cunycounanbHoro Hanpsikenust TCH-2010m:

Jluanazon yvacmom, kl'y 0,02...100;
Buvixoonoe nanpsioicenue (cpednexsadopamuuecxoe snauenue), B 10;
Kosgppuyuenm eapmonux, %

6 ouanazone yacmom 0,02...20 xl'y He 6onee 0,2;

6 ouanazone yacmom 20...100 kl'y He bonee 2;
Hecmabunvnocmu 6bixoonoeo Hanpsiscenus 3a 15 munym, % ne 6onee + 0,3.
NuaykTuBHbI 1enuTenb Hanpsxenus JAU-3m:

Jluanazon yvacmom, kl'y 0,02...100;

Juanason xosgpdpuyuenma nepeoauyu K, 0...1 ¢ ouckpemnocmoio 10°
Ilpedenvl donyckaemotl 0OCHOBHOU NOZPEUWHOCTIU:

Ha uacmome 1 kl'y +£(5-10°+ 1-107IK,)

na yacmome 0,02 xl'y u 100 xl'y +£(1-10" + 3-107IK,)
Buvixoonoit umneoarnc:

akmugHoe conpomuenerue, Om 5

UHOYKMUBHOCMb, MKI 1 5

Bxoonout umneoanc, kOm 1...50.

NuaykTuBHbBI 1enuTenb Hanpsxenus JAU-6m:

Jluanazon yvacmom, kl'y 04..2

Juanasou xosgpguyuenma nepeoauu K, 0...1 ¢ ouckpemnocmowio 10°
Ilpedenvl donyckaemori 0CHOBHOU NOZPEUHOCU + (a + 2:10°0i IK,) npu K, >107,

+ (& + 2:10"0i IK,) npu K, <107,
20e i =1...6 — Homep Oexalwvl;
a=510"a,=a;=510";

dy = ads = ag = 510_6, bl = bz =
0,2;

b3 = b4 = 0,03, b5 = be = 0,02

Buixoonoit umneoanc:

akmusHoe conpomusnenue, Om 15
UHOYKMUBHOCMb, MKI H 15
Bxoonott umneoanc, kOm 20.
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Juddepenunansubiii ykazareas [Y-2010m:

Juanazon yvacmom, kl'y 0,02...100
Junamuueckuii Ouanazon, B (cpednexsadpamuueckoe snavenue) 10°...10
Paspewarowasn cnocobnocms, HB 10

AxmueHvle 6X00Hble CONPOMUBTEHUS HA UBMEPUMENbHLIX 6X00ax He MeHee 50

Ha yvacmome 1 kl'y, MOm

Cpedcmea omobpasxcenus ungopmayuu monumop  OBM,  cmpenounwiii
npubop.
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