KOHTYpOB). B 3TOM Cc/ly4ae BO3MOXEH BblOOP BapuaHTa OTHOCUTENIbHON OpUeH-
TauuMn ABYX KOHTYPOB, KOrfa WX OCW MNepecekaroTcs, 06pasys Mexzgy co6ol
yron [0°; 360°]. Mpeo6pa3osas, cOrnacHo [2], BbipaxeHue (3), Nony4aem UCKO-
MO€ (PYHKLMOHA/IbHOE COOTHOLLEHME

M=.(eR,r,dh), 9

roe R, r - paguycol NOABUXHOIO M HEMOABUXKHOIO KOHTYPOB COOTBETCTBEHHO.
B Tabnuuax HoMorpamm ux 3HadeHusi nsmeHstoTea ot 0,03 go 0,15 m ¢ warom
0,03 m; d, h - yaaneHue LEHTPOB KOHTYPOB MO OcAM X U Y COOTBETCTBEHHO,
3HayYeHNa KOTopbIX n3meHsaroTca B npegenax 0,01...1,0 m ¢ warom 0,1 m; e -
Yro/, XapakTepusyrowmii HakNoH MA0CKOCTENA KOHTYPOB APYr OTHOCUTENIbHO
Lpyra, ANCKPETHbIE 3HAYEHMSA KOTOPOro U3MeHSAIOTCSA B npedenax ot 0° go 180°.

BbIBOJ,

Mporpamma Bbl4UCNEHNS 3HaYeHMIn M 13 cooTHoLLeHwiA (8), (9) npeaycmart-
pUBaeT TOYHOCTb A0 YeTbIPeX 3HaYaLMX Ludp nocne 3andaToin. Ha ocHoBaHWK
NONYYeHHbIX TabanL, MOXHO [enaTb BbIBOAbI O Haubonee ONTUMabHbIX napa-
meTpax KWC, B yacTHOCTVM [/1 YCTPOWCTBA TPEXMEPHOro BBOAA KOOPAWHAT
«BekTop».
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KOHTPOJ1b UCKPEHNA KOHTAKTA «WWETKA — KOJIJIEKTOP»
B MALLUNMHAX MOCTOAHHOIO TOKA C NOMOLLbIO
OMNTO3NEKTPOHHOIO AHAJTIN3ATOPA NCKPEHUA

KaHg. TexH. Hayk, gou,. SETMHBCKU B.

Jo6anHCKNIA TexHnueckuii yHueepenTeT (Monblia)

KoMnNbOTepHbIA ONTO3/IEKTPOHHBIV aHaIM3aTop UCKPeHUs Mo3BONSET UAEH-
TUOULMPOBATL UCKPEHWE OMpPefesieHHbIX CEKTOPOB KOJIEKTOPa, PerncTpupo-
BaTb MHTEHCUMBHOCTb UCKP M HEMOCPeACTBEHHO 06pabaTbiBaTb PErMcTpupyemMble
curHanbl [1, 2]. PesynbTaTbl UCCNEA0BAHWIA, MONYYEHHbIE C MOMOLLbIO aHa/In3a-
TOpa, B COMOCTaBNEHUM C LM(PPOBLIMM BbIYMCIEHUAMM TOKOB B KOMMYTUPY!HO-
WMX KaTyllKax (pacrnonaras AeTa/lbHbIMW MapaMeTpamy MallviHbl) MOATBeEp-
XIAKT aKTyaslbHOCTb aHa/m3aTopa 415 00bEeKTUBHOWN OLEHKM KavyecTBa KOMMY-
TauMn MalnH NOCTOAHHOIO TOKa.
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WN3mepuTenbHas cuctemMa aHanm3aro-
pa, paboTatoLlero 6eCKOHTAaKTHO C MC- g
Cnefyemoli MalLuHOM, 06ecrneynBaeT ero Iﬁ NN !

HEYYBCTBUTENBHOCTb K MapasnuTHbLIM MO- boToanemeHT
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NOCHble YCUNUTENW npeobpasytoT CBeT §4O ——
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NCKP B BbIXOAHbIE 3NEKTPUYHECKUNE CUT-
Ha/bl, NponopunoHasibHblE NHTEHCUBHO-
CTN UCKPeHUA. CNeKTp PerncTprpyemMbixX
CBETOBbLIX CUITHa/10B XOPOLLO coBMnajaeT C
Bneyat/ieHNAMM 4esi0Be4eCKOro rsnasa,
HabMoAaloWEero MCKpeHne LWETOK, £B-
NSOLLMXCS OCHOBOW Cy6beKTVIBHOI7I Puc. 1. MNonock! nepeHoca YenoBeyeckoro
OLEHKI KauecTsa KoMMyTaLyn (puc. 1). rnasa, POToafeMeHTa 1 CBETOBOA
OnNTO3/1EKTPOHHbIN aHa/IM3aToOpP UCKPeHUs. MokasaHHas Ha puc. 2 6/10K-
CxXeMa aHanmsatopa UCKPEHUA COCTOUT U3 TPEX OMNTOINMNEKTPOHHbLIX AATYUKOB:
JaTumka uckpeHuns C-1 M [JaTuMKOB, WAEHTUDULMPYIOLMX YUCNO CEKTOPOB
Konnekropa C-2 1 Konnyectso 060poToB C-3 BO BpeMSs U3MEPUTENBHOIO LMK,

N
o
.

200 400 600 800 1000
[MHa BOSHbI, HM

KomneHcauns | [ AMnautyaHble -
H Konnektop thora Aenutenu «
LLleTka
'c 4 ' v
|
r.]__‘ A-1 —» «kown. —» PP 1 CK
| A
C
3 A2 |» AIC1(» F-1
l
1C
|
= ‘ML A-3 —» A/IC-2 » F-2
|
X "
}47 D e OK
|
|

Puc. 2. bnok-cxema I/I3M€pI/IT€}'IbHOI7I CMUCTEMbI ONTO3INEKTPOHHOIO aHa/IM3aTopa NCKPEHNA

JaTtumk nckpeHms C-1 nepecbinaet CUrHasbl CBETOBbLIX UCKP B CUCTEMY aHa-
Nnorosoro npeo6pasosatensi A-1, COeAMHEHHONO C LUMPOKOMOIOCHBIM YCUInTe-
NIeM W CUCTEMOI KOMMEHCaUMM (POHa M PerynnpoBKM ycuneHns. CBeToBble CUT-
HaJTbl UCKP NpeobpasytoTcs B NPONOPLMOHANbHBIE CUTHASbI HAMPSXKEHNS.

Cuctema KomreHcaummn goHa feniaeT He3aBUCUMbIMUA M3MepeHVs napameT-
POB M3y4YaeMOi MalLWHbI OT MHTEHCUBHOCTM HApPY>XHOro OCBeLLeHus. Cuctema
perysiMpoBKN YCUeHUs [aeT BO3MOXHOCTb BbINOSHEHUSA UCCNef0BaHUA B LUU-
POKOM Auana3oHe NHTEHCUBHOCTU UCKP.

CucTema KOMMNapaTopoB rapaHTMpPyeT npeobpa3oBaHWe aHasoroBbIX CUrHa-
NOB B CTaHAAPTHbIE LUMPOBbLIE CUrHASbI, @ C MOMOLLK0 CUCTEMBI aMIMINTYAHbIX
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LennTenein NPOUCXOANT feNleHne UCKP MO MHTEHCMBHOCTU Ha 10 ypoBHei. Tak
npeo6pas3oBaHHble LM(POBbIE CUTHAMBLI MOJAOTCA Ha BXO4 KomnbioTepa K u
COXPaHAKTCSA B €ro namMaTu.

ONTO3/MEKTPOHHbIE JATUYMKN, UAEHTUDULMPYIOLLVE YACIO CEKTOPOB KOM/EK-
TOpa ¥ KOMMYeCTBO 060POTOB, MPUHUMAIOT UMMY/IbChbl CBETA, OTPaXXEHHOro OT
CEKTOPOB KOJI/IEKTOpa 1 OTMETYMKA 060POTOB, BbIMO/IHEHHOIO U3 OTpaXKatoLLei
CBET NIEHTbI, HaK/MNEEHHOWN Ha «MepBblii» CEKTOP KonnekTopa. CurHanbl yepes
aHanorosble A-2, A-3, aHanoroso-Uugposble A/C-1, A/C-2 npeobpa3osaTenu
nepefatoTcA B CUCTeMbl 06pasoBaHus MMMybCoB F-1, F-2, 0TKyfa KoAupyto-
LLas CUCTEeMa MEePECHITAET UX Ha BXOL KOMIMbIOTEPA.

KoguposaHHble NMogo6HbIM 06pa3oM HoMepa O4YepefHbIX CEKTOPOB KOJ/EK-
TOpa ¥ NPUMUCaHHbIE VM YPOBHY MHTEHCUBHOCTU UCKP B K&XXAOM 060pOTe 1 BO
BPEeMS BCEro U3MEPUTE/IbHOIO LKA, 33aHOCATCSA B NMaMATb KOMMbIOTEPA.

Takoin KOMMNbIOTEPHBIA KOMMNIEKC MO3BONSET U3MEPATb, PErMCTPUPOBATL U
obpabaTbiBaTh pe3ynbTaThbl, & TaKXKe NPeACTaBNATb MX Kak B LM(POBOM, Tak U B
rpacmyeckom suge [3, 4].

O[HOBPEMEHHO C M3MEPEHNAMU UCKPEHNA KOHTPOSIO MOANEXWUT U reoMeT-
pua Basia KOJINIEKTOPA C TOYKWN 3PEHNA HEPOBHOCTU KaXXA0ro UHANBUAYaIbHOIO
cekTopa. Takyto BO3MOXXHOCTb MPefoCTaBNAeT eMKOCTHbIN AaTuvK gechopmaLmm
C-4, koTopblii ¢ npeobpasosaTenem Kogepa getopmauum KD coefiMHeH ¢ oc-
umnnorpaom OK. ONTO3MEKTPOHHbIN aHaNN3aTOP UCKPEHUS LLETOK MPUMEHM-
NN ANA N3yYeHns KOMMYyTauMmn MatlH NOCTOAHHOIO TOKa.

Mpumep ncnonb3oBaHWA aHasM3aTopa B U3YYeHUUM KOMMyTauum ma-
LUMHbI NOCTOAHHOIO TOKa. bblNn NpoBefeHbl NCCeA0BaHNA KOMMYTALVOHHbIX
CBOWCTB MAaLUWH MOCTOAHHOIO TOKa, 3anuTaHHbIX BbIMNPAMUTE/IbHBIMW CUCTEMA-
MW, C UCMNOJ/b30BaHNEM aHaM3aTopa nckpeHus [1].

3y4eHOo BMAHME KOMMYTALMOHHBLIX COCTaBNAIOLLMX TOKa AKOPA Ha UCKpe-
HVe LWeTOK A4/ MalnH MOLLHOCTBIO 10 KB ¢ MOHOMUTHBLIMW pparMeHTaMu cra-
NN B MNOMEPEYHON MarHWTHOM Lenu MallvHbl, 3anuTaHHON NyNbCUPYIOLLUM
TOKOM.

[ns 4acTOT KOMMYTaLMOHHON COCTaBnstoLWel Toka sikopsa fo 100 My nepe-
CeyeHMne CTaTUYeCKOW rpaHuLLbl UICKPEHUS BbISIBUIOCH MPaKTUYECKUN TaK Xe, Kak
M NpY NOCTOSHHOM TOKe. Pa3paboTaHHbI airopuTM BbIYMCIEHWIA AN (DYHKLM-
OHWPYIOLLETO B peaslbHOM PEeXMME BPEMEHW aHasimsatopa Aal BO3MOXHOCTb:
KOHTPONMPOBaTb WAEHTUMUKALMIO OMPeAeeHHbIX CEKTOPOB KOJINIEKTOpa, CKO-
POCTb BpaLleHUs BO BPeMs M3MepPUTENIbHOMO LKA, AEHTU(NKALMIO N3MepK-
Te/NbHbIX LWK/I0B, BbIOUPATb BPEMS MPOAOMKEHNS U3MEPUTENBHOIO LKA, Npo-
N3BOANTb OLIEHKY WCKPEHWs BCEN MalluvHbl MyTeM BbIYWC/IEHUS MPOCTbIX W
B3BELLUEHHbIX BE/IMYMH CUTHAIOB BO BPEMSA W3MEPUTENIbHOTO LMK/IA, a Takxke
OLiEHKY MCKPEHWA onpefenieHHbIX CeKTOPOB KO/JIEKTOpa, BbIYMCIASA MPOCThIE U
B3BELLUEHHble BE/NYMHbI CBETOBbLIX CUTHa/I0B, KOHTPOIMPOBATL MCKPEHUE KaX-
[0ro MHAVBUAYANbHOrO CEKTOpa B Ka&KAOM O4epefHOM 060poTe M BO BpeMms
N3MEPUTENBHOIO LMK/, TeOMETPUIO KOJIJIEKTOPA, PErMCTPUPOBATL N3MEPEHUS U
pe3yNbTaTbl BbIYNCIEHNIA.
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Puc. 3. PacnpeaeneHue UCKPeHs B6/IM3W Npefesnia UCKPeHUs: a — MPOLEHTHOE Y4acThe UCKP
B ONpeaeneHHbIX Knaccax; 6 — TO e B3BELLIEHHbIX BE/IMUMH UCKP B ONPefeneHHbIX Knaccax
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Puc. 4. PacnpeaeneHne MHTEHCUBHOCTM f/151 CUIIbHOTO UCKPEHUS: a — NMPOLIEHTHOE Y4yacTye UCKP
B OMpeaeneHHbIX Kaccax; 6 — TO Xe B3BELIEHHbIX BE/IMUMH UCKP B ONPEeLENeHHbIX Knaccax

B6/M3M rpaHuLbl UCKPEHWS| MPUMEPHOE pacnpefeneHne WHTEHCUBHOCTM
CKP B OMpefeneHHbIX Knaccax MpeAcTaBneHo Ha puc. 3, a Ans CUAbLHOrO wc-

KpeHusa — Ha puc. 4.
BblBO/J

Pa3paboTaH HOBbI METO[ OLEHKN KOMMYTaLMW, OCHOBaHHbIA HE Ha OMbITe
JKcnepyMeHTaTopa, a Ha COOTBETCTBYHOLUMX MOKa3aTensx KOMMbHOTEPHOrO
ONTO3MEKTPOHHOrO aHa/m3aTopa MCKPeHWsi, COEAMHEHHOr0 C KOMMbIOTEPHOW
CUCTEMOM.
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