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BJJUAHHUE TEXHOJOIFHYECKHX OTKJIOHEHUH
HA HCKPEHHE IETOK B MAIHHHAX
NOCTOSAHHOTO TOKA

9. K. CTPEJIbBHIIKHH, B. C. CTVYKAY, A. 4. IIHPYJIHK

(IIpepcraBieHa Hay4YHBIM CEeMHHAPOM Kadehp 5JEeKTPHYECKHX MAaIlHH
u obLIel DIeKTPOTEeXHHHH)

OcHoBHOH HpI/Il‘{HH'Ofi HCKDEHHs 3JIEKTPOLUETOK SABJACTCHA  HEHACHTHY-
HOCTbh KOMMYTAIlUOHHBIX HHKJOB, O'6YCJI‘O'BJIeH'Ha$I TEXHOJOTHUCCKUMHU OTKJIO-
HEHHUAMH TapaMeTpOB TECOMECTPHH OCHOBHBLIX VY3J0B MalllHHLL NMOCTOAHHOTO
TOKa. HOBTOMy AJIs1 TIOBBIIHEHNA HAAEXKHOCTH KOMMYTaHHOHHCOTO y3Jia BO3-
HUKaeT HeoOXOLHMOCTh B 00OOCHOBAHHOH cHCTEME JONVCKOB HA BJAHUAIOLIHEe Ha
KOMMYTAallHKO TeXHOJOTHYeCKHe OTKJOHEHHS, B auneitnoi TECOPUH TOYHOCTH
Aucnepcus BBIXOJIHOH BeJHYHHBI CBSI3bIBAETCA C JHUCIIEPCHAMH BXOJHbIX Be-
JHYHH YyDaBHEHHEM

n

. 2
D(y) = ’W[Oy(xhxl, C. ,xn)] D(xy), (1)
0Xi
i—1
rie
D(y) — nucrnepcusi BeJIHUHHBI y, XapaKTEPH3YIOLIEH KOMMYTALHIO Ma-
LIHH CepHH;
D(xij) — aucnepcHs i-TOro BXOJIHOTO TEXHOJOTHYECKOI'O mapamerpa X,
) BJMSAIOLIET0 Ha MOKasaTeslb KOMMYTAlHH Y.
Y (X1, X2,..., Xn) — N-MepHas GYHKUHOHAJbHAS 3aBHCHMMOCTh 110Ka3a-

TeJsIst KOMMYTalUHH Yy OT BXOJHBIX TeXHOJOTHYECKHX napaMerpos x,;. M3 ¢op-
Myabl (1) BHOHO, 4TO, 3HAsl QHCHEPCHH BXOJHBIX MApameTpPoB AJs JaHHOTO
YPOBHsI TeXHOJOTHH, MOXKHO BBIUMC/IUTL IHCIEPCHIO TOKAa3aTesss KOMMYTa-
UMH Mall¥H CepHH W BePOSITHOCTb Gpaka Mo HCKpPeHHI. MoXHO peuatbh M
obpaTHyl0 3ajauy — OpH 3aJaHHOH AHCHEPCHM [0Ka3aTeds HCKPEeHHA H
3aJaHHOW JONYCTHMOH BEPOATHOCTH 6paka BBIYUCIUTb JOMYCKH Ha OTKJO-
HeHUs! BXOJHHIX napaMerpoB. Kak Buaum, 3agaua pewadach Obl pocTo, ec-
Ju Obl Oblyla H3BECTHA 3aBUCHMOCTb TIOKA3aTeNs] HCKPEHHS OT BXOJAHBIX MHa-
pameTpoB y(X;, Xg,..., Xn). OmpeneneHde 3TOH 3aBUCHMOCTH SBJSETCH
Le/J1bI0 JaHHOH PabOTHL.

B crarbe {1] nokasano, uto HaubGosee 3(h(PEKTHBHBIM METOJOM MOHCKA
YKa3aHHOH 3aBHCHMOCTH SBJSETCH 3KCINEDPHUMEHTAAbHO-CTATHCTHUECKHI Me-
TOA. Bui6pannble BXOJAHBIE NapaMeTpbl BapbHPYIOT B 3KCHEPHMEHTe 110
IJIaHy, NOCTPOEHHOMY B COOTBETCTBHH ¢ TPeGOBaHHSIMH TEOPHHM MaTeMaTHue-
CKOTro MJAaHUPOBAHHS 3KCIEPUMEHTA. B KaXIoM ONbITe U3MepSieTcsl MOKa-
3aTeslb KOMMYTAllHH, B KauecTBe KOTOPOTO MBI [IPHHHMAaeM HemoCpencTBeH-
HO ypOBeHb HCKPEHHS UIETOK, ONpPeJeJeHHbIH MO OCHHMANOrpaMMe HalipsxKe-
HHs Ha cberampolleM XKpae LUETOK ¢ NOMOILbIO 3apaHee HaHIeHHOH 3aBHCH-
MOCTH MEXJy HCKDEeHHeM M mapamerpamu ocuujjorpammbl {2]. Bua neus-
BeCTHOH (YHKUHH Y (X1, X, ..., Xn) 3a43eTCA TOJUHOMOM TpeBveMoH
crenend. HenspectHrie KoahPuuueHTH TOMHHOMA ONPEAENAIOTCH METOALaMH
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DPETPECCHOHHOr0 aHa/ju3a pe3y/JbTaToOB 3JKCHEPHMEHTa, anmnapar KOTOPOro
i3noxen B cratbe [I]. Tam ke npusesenn MpenBapuTebHble pesyabTarsl
fIOHCKa MaTteMaTHuecKol Mojaeu HcKkpeHus. B Hacro;{men craThe M3J1arawoT-
¢l OKOHYATEJ bHble Pe3yJbTaThl HCCJed0BaHHUS.

HauGoJsiee 3amMeTHOe BJAMAHHE HAa KOMMYTAUMKI OKa3hIBAT TEXHOJIOTH-
YeCKHEe OTKJIOHEHHUS NapaMeTpOB FeOMETPUH MATHHUTHOH CHCTEMBI W KOJIJIEK-
TOpHO-1eTouHoro y3aa. IlapameTprl 3THX OCHOBHBIX Y3/0B U GBLIM TPHHS-
Tl K PACCMOTPEHHIO.

g ymeHnblleHHs Pa3MEPHOCTH MOJEAH HCKPEHHS, COKpaIeHus 00b-
eMa 3KCrepHMenTa ¥ TPYLOEMKOCTH PACUeTOB KeaaTedbHo Bce TeXHOJO-
rudyeckre (axkTopbl. HPEACTAaBHTb MHHHMAJLHBIM 4YHCJAOM napamerpos. OT-
AeJbHble Y3/bl B 0OLLEeH MOLEJH MOXKHO NPEIACTaBUTh 000GIIAIIIUMY Mapa-
MeTpaMH, BBIXOAHBLIMH IJIsT 3THX Y3JOB.

[eomerpusi MarHuTHOH CHCTEMbl XapaKTEePH3YeTCd [ECThI 3a3NPaMU:
Oy ¥ 0y — 3a30pbI MEXIy TJaBHBIMH [OJAIOCAMH M SKOPEM COOTBETCTBEHHO
c/leBa M CIpaBa OT AOMOJHHTEJNBHOTO MOJIOCA;

Sy H Sy — 3230Pbl MeX/Jy HAKOHEUHHKAMH IJABHOTO M JOMOJHHTENbHO-

ro noJica cJeBa H Clpara oT NOCJeIHero;

Ox — 3a30p MeXAY AKOPEM M JOTIOJHHUTENBHEIM MOJIOCOM;

Os — 3a30p MEXJY CTAHHHON U JOTMOJHUTEJbHBIM ITOJHOCOM.

~HcenenoBanus B. I'. [aakuHa noxkasaqau, YTO OTKAOHEHHS BCeX 3THX
3a30pPOB NPHBOAAT K OTKJOHEHUIO UHAVKUHU [O7 LOMOJHHTEJABHBIM [0J0-
COM H JHCNEPCHA HHAYKIHH OTpeeasercs qepes IDHCIIEPCHH 3a30POB CJely-
oimuM obpasom [3]:

D(By) = A;-D(3y) + A,-D(3s) + As-D(s) + A, D(3), (2)

rae K0a(UUHEHTH Ay ONpeAesdoTCs uepe3 HOMHHAJbHBIE PA3MEpPLl reoMerT-
pHH ‘MarHdTONpoBoAa. Kak BHUIHO, OTKJAOHEHHE MHIYKLHUU B 30He KOMMYTa-
HHH MOMXKET CJYMHUTb BBHIXOAHBIM [apamMeTpoM AJS y3/Ja MarHUTONpPOBOAA H
NpeACTaBAATh 3TOT y3€/1 B MOJe/IH HCKpeHUs. Tak Kak H3MepeHue MHAYKIHH
Ha CEepHHHBIX Mall{HAX CJOXKHO, BHIPA3HM ee OTKJOHEHHe UYepe3 TOK IOi-
NMUTKH O6MOTKH JOTIOJMHUTENBHOrO MOJI0CA: :

Alywy = Iy wy = —Plo .AB,-3,- k2. (3)

- Jlucnepcusa TOKA MOJANHTKH OTpejessercss AUCIEePCHER HHIYKLUHKH;

D(B,). (4)

or

1 -
Dl = | i ek

Takum 00pasoM; AMCHEPCHIO HHAYKLHH MOXHO 3aMEHHTL AMCHEpPCHeil ToKa
MOAMATKH, H TOK HOAIHMTKH NPHHATH B KauecTBe 000fIuaioliero napamerpa
mardutonposoaa. Flpu npoBeaeHUH 3KCIepUMEHTA AJAs KamAOH MallHHb!
Onpeesiicad ONTHMAJIbHBIA TOK NOANHTKH 110 BHAY OCUHJJOrPaMMBl Hanps-
KeHHs Ha cOeraromem kKpae uleTkd. [lpu BapbupoBanuu Ip orcuer mpowus-
BOJHJICSH OT 3TOTO ONTHMAJBLHOTO 3HaueHUs Ipo KaK OT HYJAeBOro 3HauyeHwHd.
ITO HCKJIOYHIO BJANSHHE COCTOSTHHS MEXaHHKH CKOJb3SLIero KOHTAKTa,
BJAHSIOWET0 HA BEAMYHHY ONTHMANbHOTO TOKA TOAIHTKH.

- B xauecrse nmapamMeTpoB KOJIJIEKTOPHO-IETOYHOTO y3Ja MPHHATH KOH-
TaKTHOe HaxatHe P, skcuentpucuTer pabGoueil MOBEPXHOCTH KOJJIEKTOpA €,
SMAHNTHUHOCTh MOBEPXHOCTH KOJMJIEKTOPa p, CPeflHEKBAAPATHUECKOE OTKIO-
HeHHe TiepenajioB yPpOBHe# 11acTuH da. .Jlapamerpnl Kosiektopa onpenedsi-
JIACb U3 npoduaorpamMm, Kak onucaHo B [4]. CTaTHCTHYECKHH aHadU3 MPodH-
JorpamMMm, KoJjileKTopoB Mauun cepun I11-6 ra6apuTtoR mokasaJ, uto 3aKOH
pacnpezeyieHdsl nepenajos NJAACTHH HOPMaJbHBIH CO CPEIHUM, DABHBIM HY-
JTI0, TI09TOMY IlapaMerp o TOJHOCTBIO ONpeNessAeT 3aKOH paclpeje/eHHs
nepenaios U 0AHO3HAYHO ONpPeJesieT BEPOSTHOCTD {10ABAEHHS OLHOTO, 1BYX
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M T. 1. Nepernajgos, NPeBHIUAIOIINX KPUTUUECKHH yDPOBEHb, DU KOTOPOM He-
BO3MOKHA 6e3bICKpOBas KOMMYTallHA,

[lpenBaputejbuble OTCEHBAIOUIME 3KCIEPHMEHTHLI MO3BOJHJHN BbISIBHTD
¥ OTOPOCHTb HECYIIECTBEHHBIE [Jd HCCAeAyeMblXx wMauuH ¢akropol. [lpu
ckopocTH BpauleHus sikopst 1500 06/MMH. IKCUEHTPUCHTET M IJAAUNTHYHOCTH
KOJIJTEKTOpA 0Ka3aluch caado BJHMAIIMMH NPH H3MEHEHHHM HX B mpefenalk
ponycka. TakuMm 06pa3oM, BBIXOJAHBIMH IlapaMerpaMH MO/IEJNH HCKPEHHS
0Ka3aJUCh TOK TOANUTKY In=X|, MpeACTaBASIOLINA 11eCTh TapaMeTPOB Mar-
HMTHOH llenH, KOHTaKTHOe HaxaTHe P=Xy H nmapaMerp KoJ/ieKTopa oa =Xz
BrixonHOH BenWuuHOH saBJAsieTcsl ypoBeHb HCKpeHus U B Oanaax.

Bupg monenu uckpenusi 3ajaeM MOJHHOMOM BTOPOH CTEINMeHH:

A 3 J o3
U= bo - Zbixi —+ Zb“Xi? +.Zbinin. . (5)
i i i<j

MurepBanbl BapbUPOBAHUS TiePeMeHHBIX B 3IKcrnephumeHre (taba. 1)
Ha3HaueHbl Ha OCHOBE aHaJu3a [JeHCTBHTE/bHEIX TIOJEH HMX pacceuBaHud
IIPMMEHUTEJbHO K TEXHOJOTHH 3aBola «JJekTpomamuHa» (r. [Ipoxomnsb-
eBck). Ilapamerp o1 wu3MmeHsics MOLGOPOM MALIHH € COOTBETCTBYHOLHUMHU
KOJIJIGKTOPaMH,

Taé6mninga 1

Bxoauble napaMeTpsl Ih,a f %O r oa, k.
| .
Hx xopcsble o603HauYEeHHA l Xy i Xq X3

CpefiHuii ypoBeHb Q) 0 3,7 1,045
Epunuiia BapbupoBaHHA (%) 1,0 1,0 0,325
Bepxuuit ypoBeHb (+) +1,0 4,7 1,370
Humnauii ypoBeHEB (—) —1 2,7 0,720
3Be3IHoe IJIedo (+1,682) +1,682 5,38 1,592
3Be3gnoe miaedo  (—1,682) —1,682 2,02 0,498

Bxognble napaMeTpbl BapbHpOBaJid COrJAacHO IEHTPAaJbHOMY KOMIO3H-
IIHOHHOMY poTaTabeJpHOMy YHHGOPM-IaHy BTOPOTO TMOPSAAKA, TpeacTaB-
AeHHoMy B Taba. 2 [b]. B 3ro# Tabauiie RaHbl TaKmKe 3HAUEHHS HCKPEHWUS
N0 BU3YyaJIbHOH OHeHKe MU N0 OOBEeKTUBHOH OlLlEHKE Ha OCHOBe MapaMeTpoB
CUTHAaJA. S

TaGauua 2

No ] . TInarupOBaHME Ypoeens wuckpenuss H
ep T i - | . ) )
OTiBITOB X Xo P oxs BH3YalbHO ! ”Org‘;n}l"m@‘?
1 + + + 2 1,71
2 — + + 1,5 1,45
3 + o — + 2 1,75
4 — — + 2 2,16
S + + — 1,25 1,17
6 — + — 1 0,80
7 + — — 1 0,95
8 — — — 2 1,70
9 +1,682 0 0 2 2,20
10 —1,682 0 0 2 2,00
11 0 41,682 0 1 0,70
12 0 — 1,682 0 1,25 1,15
13 0 0 +1,682 1,5 1,67
14 0 0 —1,682 1 0,30
15=-20 0 0 0 1 0,70
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[Tocne o6paGOTKH 3IKCHEPUMEHTA MOJYUAEM - CAEAVIOMYI 3aBHCHMOCTb
HCKpeHHsT LIEeTOK OT BBIOPAHHOH CHCTEMBI ITapaMeTpoB:
M=25623—0,114-I,—1,1 - P—0,761 - 64 40,0077 - [,24+0,156 - P2+
+0,894-0.12+0,0336 - 1,- P+0,0108 - [, - 64 —0,033 P - 02 .

3nech Iy — 8 Y% or Iy, P — B coTtax rpaMmoB Ha 1 cM2, 6, — B MHUKPOHAX.

Jas npoBepKM ajaeKBAaTHOCTH TIOJYUEHHOH MOJeNH HCKPEHHsT BBIUUC-
JAsieM OCTaTOYHYI0 CyMMY KBAaJpPaTOB OTKJIOHEHHH TEOPETUYECKHX 3HAUEHHH

H ot onbiTHBIX 3Hayenuit U:
20

Sr = 3 (M, — M,)? = 0,135. (7)

xk=1
MHoKecTBEHHBIH KO3 (HULUHEHT KOPPesAlHH, XapaKTePH3YIOIHUH aleKBaT-
HOCTb MOJeJH,

DMy — Hy)

C HUXKHUM JOBepPHMTeJbHBIM IpeienoM Ry=0,96 npu 99 npon. nosepuresn-
HOM BepOATHOCTH. BbhICOKMH KO3((PHUMEHT KOppensiuH [0Ka3BIBAET, YTO
ais Mawud cepuu I11-6 ra6apuToB cO CKODOCTBIO BpallEHHSI SIKOPH
1500 o6/MuH. Bce CYLIECTBEHHO BJHUSIOLIME HA KOMMYTAUHIO TEXHOJOTHUE-
CKHe (aKTOphl YyuTeHbl B MoJedd HcKpeHua. Cpeau 3THX (akTopo —
ieCTh TapaMeTpPoB reOMETPHH MarHHTHOR CHCTEMBI H JBa MapaMerpa KoJ-
JAEKTOPHO-IIETOYHOTO Yy3J4.

BeicoKass afeKBaTHOCTb MOJyYeHHON 3aBHCHMOCTH IO3BOJISIET KCHOJb-
30BaTb ee JJis TIOCTPOEHHs CHCTEMBbl JOIYCKOB Ha paccMOTPeHHble [apa-
METPHI,

R = ]/1——5?——2: 0,989
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