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(MlpefcTaBiieHa HaydYHBIM ceMHHAapoM HacgeAp 3/EKTPHYECKHX MAlWHH H obuien
9JIEKTPOTEXHHKH)

HM3BecTHo, UyTo mpejes HCNOJb3CBAHUA MAalIUH NMOCTOSHHOrO TOKa Ofl-
pefensieTcss KOMMYTAIlMOHHOH HaleXHOCThIO.

OcHOBHOH TPUYMHON HCKPEHHsi 3JeKTPOLUIEeTOK fBJAETCH HEeHIEeHTHY-
HOCTb KOMMYTAUMOHHBIX HHKIOB {l], 0O6yc/ioBaeHHAs TEXHOJIOrHYECKHMH OT-
KNTOHEHHSAMM M BO3JeHcTBUEM MexaHndeckKux (Gakrtopos. BaxHneimed npo-
GJieMOH MOBbLILIEHHS HAJEXHOCTH MAIlHH NOCTOSTHHOIO TOKa AIBJfAETCH pas-
paboTKa ONTHMAaJbHONH CHCTEMbI JOMYCKOB Ha yKa3aHHble mapameTphl, obec-
neynBaloilefi YCTORUHBYIO KOMMYTALMIO B TEUYEHHE 3aJaHHOro MNepHoja
KCIJIYaTallHH,

M HTeHCUBHOCTD HCKPEHHS HEe MOXKeT ObITb OLEHEHa KAaKUM-IHOO OLHHM
napameTpoMm. IIpd OAHOMEpPHOH OlEHKE HCKPEHHF HEJb3sl TaKMKe PEUHThb
3ajayy pacrno3HaBaHUs HPHYHH HCKPEHHS H3-3a HEOJHO3HAYHOCTH BEKTOpa
BXOJIHBIX (PAKTOPOB NPH JAHHOM YPOBHE BBIXOAHOTO Ilapamerpa, YTo 3a-
TpyJAHsieT Pas3paGoTKy MepONpHSTHH N0 NOBbilIEHWIO HajexHocTH. Heo6-
XOJHMOCTb peLIeHHs] 3THX 3ajfay B pa3yMHble CPOKH omnpejenunad obpalle-
HHe K KHOepHeTHYeCKHM MeTodaM TEeXHHUECKOro AHar#o3a Kak Cpeacrna
adajlg3a KoMMyTauuH [2]

JHardocTHka OTHOCHTCA K METOZaM KOCBEHHbIX H3MEPEHHH mapaMeTpoB
3J€MEHTOB MAUIHHBI, He LOCTYNHBIX [Jsi HENOCPEeACTBEHHOrO HaOJIOJeHHA,
Bmecto Hux rH3MepsiloTcA NapaMeTpbl HNPOLEccoB, TMOpoXAaeMbix paboraio-
uiefi MalIMHOH H AOCTYNHBIX Jisi U3MepeHHs.

COBOKYNHOCT, BHYTPEHHHX CBOHCTB MallWHbl (BEKTOP BXOJAHBIX (ak-
TOPOB) Ha3oBeM ee cocTosiHdeM. BHewHue mnpouecch, fABJAIOIIHECS HOCH-
TeJIIMH AMarHOCTHYECKO# HH(OOpMaliMH, HA30BEM CHrHAJaMH.

[TpocTparcTBO CHrHANOB SBJAAETCA OTOOpaKeHHEM IPOCTPaHCTBA CO-
crosiudi. JIs ocyllecTBHMOCTH JHarHo3a Heo6xo/uMo, 4ToObl 3TO oTobpa-
KeHHe OblJI0 B3aHMHO OJHO3HAYHBIM, a 3TO BO3MOXHO JHIIbL NPH PABEHCTBE
YHC/la HE3aBUCHMBIX MapaMeTpPOB CUrHAJIA YHCHAY CTeNeHeH cBOOOABI MalliH-
HbI, TO eCTb YHCJAY BxoAublx (akropos. [loqydeHne MHOrOMEpPHOro CHrHazNa
BO3MOXHO KaK IyTeéM YCTaHOBKHM COOTBETCTBYIOLIEro 4YMc/jia AATYHKOB, TaK
H OJHMM JATYHKOM, U3MEPSIOIIMM CJOMHBIA CHUIHAJ, UMEIOILHH XapakxTep
wyma. [Tocnennee nanbosee ynoGHO.

Hamu B KauecTBe JMarHOCTHYECKOrO CHTHAJda HCNOJb3YeTCsl OCIHJJIO-
rpaMMa HMMOyJbCOB HANpsiXKeHUs NoJ cOeraiolllUM Kpaem LIEeTKH, H3MepeH-
HbIX C DOMOLIBIO AonoNHUTeNbHOH WweTku. OcuuanorpamMma ¢ororpadupyer-
¢ ¢ ocunsaaorpada M o6pabaTbiBaeTcs ¢ HeJNbI0 ONpeje/eHdsi NapaMeTpoB
3aKOHa pacrpefiejieHusi BICOT HMIYJbCOB HanpsxkeHHs. B KauectBe mnapa-
MeTpoB K30paHbi NepBble YeTbipe MOMEHTa paclpeleseHuil MOAyJeH BbICOT
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MMITy/1bCOB U BBICOT CO 3HaKaMH. OGpaiuense K 5TOMY BHLY CHTHa/1a oGyc-
JOBJIEHO CJIELYIOIIHM. .

1. OcumitorpaMma HMIyJIbCOB HanpsKeHust moj cOeraloiuM KpaeM
HETKH - HMeeT XapaKTep ILIYMOBOTO CHTHAJIA, CJIeA0BATEJNbHO, MOXKET ObITb
NpeACTaBleHa OGOJIBIIMM YHCJAOM He3aBHCHMBIX napamerpoB. Meron Ha-
CTPOHKH KOMMYTAUlMH C NOMOUILIO TaKOH OCHHJIOTPAMMEL IIHPOKO HCII0JIb-
3ye€Tcs HecaeloBaTe amu M npaktukamu [1]. OcumnsorpamMma mecer uudop-
Malliio 0 NPaBHJbHOCTH HACTPOMKH MONOTHHTENbHBIX TOMIOCOB, O COCTOS-
HHH TIOBEDXHOCTH KOJIEKTOpPA, CTENeHH HAEHTHUHOCTH KOMMYTAlMOHHBIX
LHKJI0B. PaKIHUECKH 3TOT METON YXKe HCIOJB3Yercst s AHATHOCTHKH HCK-
peiusi, Ho He (PopMaaH3OBaH.

2. BoaMOXHOCTL CpPaBHHTENBHO TPOCTOrO CIOCO6a NOJYYeHUs] CHTHa-
J1a Ha CEpUHHBIX MAIIMHAX B 3aBOJACKHX YCJIOBHSIX. o

Paszpa6otka anroputma amarHo3a 3KCIepHMEHTANbHO-CTATHCTHUECKHU-
MH METOJaMH COCTOMT B HaXOXJEHHH OmlepaTopa NpeoGpa3oBaHUs NpPOCT-
PaHCTBA CHTHAJIOB B NMPOCTPAHCTBO NapaMETPOB COCTOSIHUS, TO €CTh B OIpe-
JeJeHHH 3aBHCUMOCTEN:

YIz(Pl (Xla X2) erey Xi, ey XI’I)’
Ye=¢2 (X1, X2, <., Xi, ..o, Xp),
V=@ (X1, X2, .oy Xi, -..y Xp),
YHZCPH (X11 X2) weey Xi: wevy Xn),

rle Yy — K-THIHl NapaMeTp CUTHaJaa;

-Xi— i-ThIi BXOJHOH mapamerp;

N — YHCJIO BXOAHBIX NapaMeTPOB.

Kaxnas u3 Qyskumi y, OnpenessieTcs METOLOM DerpeccHOHHOr0 aHa-
732 TpH CTATHCTHYECKH CINTAHMPOBAHHOM 3Kcrmepumente {3, 4]. Bua ¢ynk-
UHH Yy 3afaeTcsl NOJHHOMOM BTOpo# creneny. [lonnsysick dhopmanbuoit -
Heapusauuel, ypaBuenus (1) MOXKHO 3anucath B MaTPHYHOI ¢opme B BH-
e CHCTEMBI JIMHERHBIX yDaBHEHHH - :

Y =B-X,

rie Y — BeKTop — cTosGell TapaMeTpoB CHTHAJIA,
X — BEKTOp-CTONOEL, MapaMeTPOB COCTOS HUS;

e ‘blbblll . e e b“ « . blﬂ
ro b20b21 - .. b21 ¢ e . b2ﬂ
B=Ill. . — MaTpHua KO03(hdUIUEHTOB
|| ProPxt + - - Dyi. .. bya
BJIUSHUSA;
Lbnobnl - . . bni e bﬂﬂ .

- bgi — K03 duument Bausirus i-toro daktopa x; ma k-thii napamerp

CHTHaJA Y.

‘Haxoxnenne saBucumocrefi (1) cBoguTes K onpeaeneHuro Kosbguuu-
‘€HTOB BJIHSIHHSA. '

AJITOPHTM J(HarHo3a 3anUChIBAeTCS CHCTEMON YpaBHEHU)

X=B-.Y, : (3)

MHOXKECTBO CHTHAJIOB GECKOHEYHO M JaxKe HECYETHO, OJIHOMY YpPOBHIO
'MCKDEHHS COOTBETCTBYET HECYETHOE MHOXKECTBO BEKTOPOB CHrHajga B IIpPO-
CTPAHCTBe CHTHAJIOB, a 3HAYHT, H BEKTOPOB COCTOSIHHI B NPOCTPAHCTBE CO-

crosHui. IlosTomy nanbhefiinelt samayell B HCCJEIOBAHHH SIBIISETCS peuue-
HHe 3allayH KJIaCCHQHKAUHWH, TO ecTh pa3GHeHHe NPOCTPAHCTBA CHIHAJIOB M
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TIPOCTPAHCTBA COCTOSIHHIA Ha O6JacTH, COOTBETCTBYIOLIHE Pa3HbIM YPOBHAM
HCKPEHHS, HANPUMep, N0 HajiaM HOKpeHHsI.

JKkcnepuMeHT NPOBOAMJca Ha MauimHax cepuu IT Tperbero rabapura,
UMEIOLIHX Clefyloliie HOMHEAJNbHBe NaHHble: HanpsxkeHde — 220 B, TOK
12,2 a, ckopocTh Bpaiienust 1500 o6/mun.

B kauectBe BXOAHBIX (AaKTOPOB ObLAM NPHHATH HaXKaTHe Ha LUETKY,
SKCIEHTPHCHTET H 3JJIHNTHYHOCTH MOBEPXHOCTH KOJJIEKTOPA, CPEJHEKBajl-
paTHUeCKoe OTK/IOHeHHe NEPENajoB BHCOT JaMeseil: KOMIeKToPa, TOK TOA-
{IATKH, ONTHMaJbHOE 3HAYeHHEe KOTOPOTO JOJKHO XapakTepU3oBaTb OTKIIO-

gcHMe OT ONTHMAJbHOH HACTPOMKU JOINOJHHUTENbHOTO HOJIOCA /s KamIOH
MallUHBbL, : ‘

[penBaputeibio ObBUIM TIOCTaBJeHbl OTCEHBAIOUIHE SKCHEPHMEHTHI €
lleJipto BBISIBJIEHHS] U OTGpAchblBaHHsi HECYLIECTBEHHBIX (aKropoB. AHanus
pe3yabTdToB SKClepuMeHTa NO3BOJAMJA TPH3HATH HECYLECTBEHHBIMH IPH
YKa3aHHOA CKOPOCTH BPAllleHHst 3KCHEHTPUCHTET M SJTMNTHYHOCTh KOJLIEK-
TOpa W OrPAaHHYATLCA HA IEPBOM ITamne HCCIeJOBaHHs Tpems QaKTopamu:
TOKOM NOAMUTKH Jy, Haxkathem Ha HeTKy P u cpeasekBajpaTH4eCcKuM :OT-
RJIOHEHHEM TeperajgoB JaMejeH o. : ‘

B Ta6s. | npuBeAeHH HHTEpPBA/Jbl BapbUPOBAHHSH, C NOMOLILLIO. KOTO-
PHIX 3afaeTcs Nepexoj OT HATYpaJbHBIX NepeMeHHbX Jn, P 1 6 K KOLOBHIM
IIepeMEHHBIM X, X2, X3 COOTBETCTBCHHO. ‘ AR -

Ta6aumga 1

| I, a l P, r ‘ ‘s, MK - 5
OcHOBHOIL yPOBEHb
(xi=0) 0 370 1,045
HuTepBasa BapbUpo-
BaHHA (x1) 1 100 0,045

" DKcHepuMeHT GBI Peasi30BaH COIJIACHO LEHTPalbHOMY KOMIO3HIHOH-
nomy poratabenpiomy ynupopmmiany npu n=3[3]. Henbityemble MamyHbl
ObliM MoAOOpaHbl Tak, YToOb NMapaMeTp ¢ BapbHPOBAJCS B COOTBETCTBHH
¢ niaxoM. IToJHON OpPTOrOHAJLHOCTH IJIaHa HNOOUTBCS He YAaJ0Ch BCIeJ-

CTBHe OTPaHHMYEHHBIX BO3MOXHOCTel NoAGopa MaliMH ¢ HEOOXOAMMEIMH
3HAYEHUSIMH ©.

Marpuna aHHPOBAaHWA SKCIEpHMeHTa NpefcTaBjaera B Taba. 2.

Huast onpenenends Ko3O(HIUHEHTOB BJMSHHUS by pellaloTcs’ CHCTEMB
HOPMaJ/IbHbIX YPaBHEHHUH ‘ ‘ '

1

XX - B=X"Yy, @)

rae X' — TpaHCIOHHpOBaHHas Marpuua X,

¥« — BeKTOp-cTOIOEl 3HAUEHHH Yy B SKCIEPHMEHTE. o

BhluncjieHHe TNapaMeTpoB CHTHala H  KO3()@HUHEHTOB HOPMaJ/bHBIX
ypaBnenuf npousBogmiock Ha JIBM «IlpoMunb», a pellenne cHCTEM
(4)—na DIIBM «Munck-1». Pemwenye cucremb (4) npencrasieno B taba. 3
KO3(Q(QHUIMEHTOB BJHWSAHHWS JHHEHHBIX M KBAJPATHYHBIX UYJEHOB W NapHbIX
B3aUMOJIeHCTBHH Ha KaxKJblil napaMeTp curuasia. 3Aecb yi, Yz, y3 H Ya—
COOTBETCTBEHHO CpeJlHee, CpeJHEKBaApaTHUECKOe OTKIOHEHHEe, TPeTHd H
YyeTBEPTHIl OCHOBHbIE MOMEHTBI ‘pacmpeleieHHsl BBICOT HMIIYJbCOB, a s,
V6, Y7 U Ys — AJsA paclpeleseHHs MOAYJA€H BBICOT HMIYJbCOB. '

PaspabaTsiBaemMasi CHCTEMa [HATHOCTHKH HMCKDEHHSI, KDOME CBOEro oc-
AOBHOTO HA3HAUEHHS, SIBUTCS OCHOBOH IJid IOCTPOEHHSI ONTHMaJIbHOW CH-
CTEMEl JIOMYCKOB Ha BXOJHBle NapaMeTpbl H Pa3pabOTKH CHCTEMBI 00beK-
THBHOK OLICHKH HCKPEHHS.
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