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B Hacrosmiee BpeMsi caMbIMH pacipoCTpaHEHHBIMU
NIPUBOAAMHU JTUHAMHYECKOro 000pynoBaHMs HedTexu-
MHUYECKHX  IPOM3BOACTB  SIBJISIIOTCS ~ ACHHXPOHHBIE
3JIEKTPOJIBUTATENH (AD]D). Jost obecrieucHUs
OecriepeboitHol 1 Oe3aBapuiiHOW pabOTHl NPUBOANMOIO
UMH 000pY/IOBaHUs, TPEOYeTCs BBIIOIHITE MOHHUTOPHHT
W JWArHOCTUKY WX TEXHHYECKOr'O COCTOSIHUS, B TOM
YHCIe, COCTOSIHUS M3oisimu. [Ipu aToM 1enecooOpazHo
KOHTPOJIMPOBATh COCTOSHHME IENed NMHUTaHus B IIEJIOM,
MIOCKOJIbKY OTKa3 kabenpHOW simann (KJI) unu nuraromei
STMEHKH TaKKe IOBJIEYET OCTAHOBKY TEXHOJIOTHYECKOH
MO3UIMH. ABTOPBI CUNTAIOT OYEBHIHBIM, YTO BOIPOCHI
TAKOTr0 KOHTPOJISl, IMEIOT BBICOKYIO aKTyaJIbHOCTb.

[IpakThka mNOKa3bIBa€T, YTO pEIIEHHE JHarHoc-
THUYECKHUX 3a7ad Ha HE(PTEXUMHUYECKHX IIPOM3BOACTBAX,
Kak TIPaBUIIO, OCJIOKHSIETCS PacnonoKeHUueM
JMarHOCTHPYEMOro 00OpYIOBaHHS BO B3PHIBOOIACHBIX
30HaX, YTO PE3KO YMEHBIIAET HOMEHKIATYPY AOCTYITHBIX
METOAOB U CPEACTB [OUArHOCTHKU. B Toxke Bpems,
Haubosiee pEe3yJAbTATHBHOW  SIBISETCS  HENpepbIBHAS
JMarHOCTHKa CTallMOHApHBIMM  CHUCTEMaMd. Takum
00pa3oM, K MpeularaéMbIM PELICHUSM BBIABHIAETCS P
TpeOoBanuii [1], Takux, Kak BO3MOXXHOCTh yIAIIEHHOTO
JMarHOCTHPOBAHMS (u3BHE OTnacHo’ 30HBI),
BO3MOXHOCTb HENPEPBIBHOTO JMarHOCTUPOBAHUS
(KpyraoCyTOYHBIH MOHHMTOPHHT), CHIDKEHHE BIIMSHUS
YeJI0BeYeCKOro (akropa (TOBBIIIEHUE JTOCTOBEPHOCTH H
OIIEPAaTHUBHOCTH AUATHOCTHKH).

OmuuM w3 3((EKTHBHBIX METONOB  KOHTPOJIS
COCTOSIHMSI M30JISILIN, OTBEYAIOIINM BBIIICTIPUBEAEHHBIM
TpeOOBaHMAM, SBISIETCS METOJ YacTUYHBIX Pa3psaoB
(UP), BO3HMKAIOIIMX M PAa3BHBAIOIINXCS B M30JISAIUH [2].
IIpumeHeHnne 3>TOro Meroja C  OJHOBPEMEHHBIM
HCIIOJIb30BAaHUEM M3MEPHUTENILHBIX KaHAI0B, OCHOBAHHBIX
Ha pa3HBIX (U3MYECKUX TNPHHIMIAX, IO3BOJISET
CYLIECTBEHHO IOBBICUTH TOYHOCTb M OINEPAaTUBHOCTH
MIOCTaHOBKH TEXHUUYECKOr'0 JUArH03a.

HenocpencTBeHHO MOCTaHOBKA HMTOTOBOIO TEXHU-
YECKOro JMarfHo3a MPOMU3BOAUTCA MO COBOKYIHBIM
pe3ynbTataM OLEHKH MHOXXECTBA KOHTPOJIUPYEMBIX
napamerpoB UYP, cocTaBiasiOmMX BEKTOp JHArHOCTH-
YECKHUX IPU3HAKOB. Wurepnperanys momydaeMbIX
IIPY 3TOM JAHHBIX MPOM3BOAMTCS, B IEJIOM, aHAJIOTMYHO
JIpYrMM METO/IaM JIMarHOCTUKH, HalpuMmep, IyTEM
CpaBHEHUsI M3MEPEHHBIX mapaMeTpoB YP ¢ moporoBsiMu
BEIMYMHAMH, KOJMYECTBEHHOTO aHallM3a TPEHAOB W
Ka4yeCTBEHHOTO aHajIM3a bopm Pa3JINYHBIX
pacIipeseneHuii 3TUX BEJIMYHH.

B xozme mnpoBOAMMBIX aBTOpaMH HCCIEIOBaHHN
ObUTM TONYYeHbl 3HAYCHWS TaKUX MapaMeTpoB JUIs
omHoro u3z ADJI ¢ pabounm HanpspxerreM 6000 B.

Ha pucynke 1 moka3aHbl pe3yiabTaThl BH3YaJbHOI'O
ocmotpa KJI atoro AD/I B ero suelike nutanusa. OcMoTp
ObUT NpOBEAEH IO HMTOraM IIOCTAHOBKH TEXHUYECKOI'O
JWarHo3a O HaJWMYMM YacTUYHBIX paspsaoB. beumn

OOHApYXKEHBI OTIIOXKEHHS COCAMHEHWHA a3ota (Oenmbrit
MOPOIIOK, JieBoe (OTO) W  Clledbl IMOBEPXHOCTHBIX
pa3psaoB (4EpHBINH pa3BeTBIEHHBIN ciel, npaBoe (oTo),
CBUJICTEIIECTBYIONINE O HAUYUU HETATHBHOTO BIIASHIUS
YP na m3omsumro KJI [3, 4].

Puc. 1. Cneodvl 6030eticmeust wacmuuHvlx paspsaoos Ha
UBONAYUIO KAOEIbHOU TUHUU.

Takum 00pa3oMm, MOTYICHHBIC B XO/I€ UCCICIOBAHUN
pe3ynbTaThl MOATBEPKAAIOT 3¢ EKTUBHOCTH
npuMeHenus wmeroga YP s MOHUTOpUHTAa
JIUAaTHOCTHKHM COCTOSHHS H3OJISAIUM IIHTAIOMINX SYeekK,
KJI u A3Jl mpuBOIOB TUHAMUYECKOTO OOOPYIOBAHUS.
IIpy oSTOM MOCTOSHHBIA  MOHHMTOPUHI  3HAYEHUM
rnapameTpoB yp IMO3BOJISET npeaynpeauThb
BO3HUKHOBEHUE aBAPUIHBIX CUTYyaLIUH.
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SIUHMIBI WIM TPYNIB O0OPYAOBAHUS OCYIIECTBISIOT
OJHOTUIHBIE  TEXHOJIOTMYECKUE  ONepaluu  WIU
00CITYy’)KMBAIOT OCHOBHOW TEXHOJNIOIMYECKUH IIPOLIECC.
3HAYNTENBHYIO JIONIO CPEId JaHHOrO O0OpPYIOBaHHS
3aHUMAIOT anmaparbl Bo3aymHoro oxjaxzaeHus (ABO),
JUIS OLIEHKU TEXHUUYECKOI'O0 COCTOSHUS KOTOPBIX IIMPOKO
MIPUMEHSIETCS. METOA BHOPOAKyCTHYECKOH IMAarHOCTHKH
[1].

B cuny ocobenHocreli koHCTpykumu —ABO,
BKJIIOYAIOIIUX [0 HECKOIBKUX JECSATKOB OJHOTHUITHBIX
arperatoB — BEHTHJISITOPOB, @ TAaKXKe YCIOBHH pabOTHI
ABO B nenom, 3ppexTHBHOCTS IPUMEHEHUS TPAHUI 30H
BHOPAIMOHHOTO COCTOSIHHSL ~COTJIAaCHO HopMam  [2]
SIBIIIETCA HEOUEBUIHOM, Tpedyercs MOJXOA,
YUHUTBIBAIOIINA OCOOCHHOCTH, CBS3aHHBIE C €AMHCTBOM
TEXHOJIOTUYECKOT O mporecca u YCIOBUAMU
JKCIUTyaTallud, WU HEMOCPEACTBEHHO BIMAIOUIME Ha
YPOBHH BHOpanu.

Lenpto paboThl sIBISETCS NOBBIIIEHHE IOCTOBEP-

HOCTH  DACHO3HABAHHUSA  TEXHHUYECKOTO  COCTOSHHS
OJHOTHITHBIX arperaTos, IyTeM OlpeneNeHus
OKCIUTYaTallMOHHBIX ~HOpPM  BHOpaumu Jjsl  TPYHII

arperaroB, OJIHOPOJIHBIX IO ITapaMeTpaM BUOpaIHy.

OmpeziesieHne SKCIUTyaTallMOHHBIX HOPM BHOpaIun
OCHOBBIBAa€TCsS Ha THUIOTE3€ 00 OJHOPOAHOCTH ee
apaMeTpoB y OAHOTUIHBIX arperatoB. {1 mpoBepku
JAaHHOW THITOTE3bI MPEIOKEHA CIEAYIOIas METOUKA!

- (opmupoBaHnEe BBIOOPOYHBIX COBOKYITHOCTEH MO
Ka)xxIoMy BUOponapaMerpy 1o KaxkJI0OMy arperary;

- pacdyer SMITMPUYECKOH (QYHKIMU pacHpeeseHHs
(O®DP) mst chopMHUPOBAHHBIX COBOKYITHOCTEH;

- ompeneNneHue apaMeTpoB TEOPETUUECKHUX
pacnpenenenuii, Hanbonee Oxm3Ko onuckBarommux JDP
[31;

- YCTAaHOBIEHHE IPUHAUIEKHOCTH HUCCIEIYyEMBIX
BBIOOPOYHBIX COBOKYITHOCTEH MO KaXI0My BHOpoIapa-
METpy KaxXJOro M3 arperaroB K COOTBETCTBYHOLIUM
TeHEpaJbHBIM COBOKYNHOCTSIM, XapaKTepU3ywollel, B
o011eM ciry4dae, OTHOTHUITHOCTb 000PYAOBaHUSL.

CornacHo [4] nHambornee CTPOruM HeHapameTpH-
YECKUM KpUTEpUEM, MO3BOJAIOUINM MPOBEPUTH C
TpeOyeMoil BEpOATHOCTHIO OMMOKH (0) BBIIBHHYTYIO
TUNOTE3Y: TEHEpalbHbIE COBOKYMHOCTH OAMHAKOBBI,
IIPOTUB AJBTEPHATUBHOW —TEHEpaJbHbIE COBOKYIMHOCTHU
UMEIOT pa3lM4HbIe paclpeleleHus, SBISIEeTCs KpUTepuil
KonMoropoBa-CMupHOBa,  BKIIOYAIOIIUI  IPOBEPKY
pa3nuuMii  mapaMeTpoB  pacmpeaeneHuid  (CpemHHux
TIOJIO’KEHHH, pacCestHusl, aCHMMETPHH U DKCLECCa).

B kauecTBe KpuTepHs HCIONIB3YyeTCS HauOONbIIas
aOcomoTHass ~ pasHOCTh ~ MEXKAY  OTHOCHTEIBHBIMU
HAKOIJICHHBIMU 4acTOTaMU CPaBHUBAaEMBIX pacIpene-
JICHUI:

D = max 5 — i ,
n, 1,
(1
rne Fi, F» m ni, no — HakoIUIGHHBIE YacTOTHl U
00BEMBI CPaBHHBAEMBIX COBOKYMHOCTEH COOTBETCTBEH-
HO.
Paccuntannoe mno (1) 3HayeHwe cpaBHHUBAeTCs C
KputHueckuM Dy, KoTOpoe mnpu OonbmHMX 0o0beMax
BBIOOPOK (n;+1n2>35) onpenensercs 1Mo BEIPaKeHUIO:

D =

)
rne K;— xoa¢d¢uument, cBA3aHHbIA C BEPOSTHOCTH
omuoKy o.

Ecnu D HE TNPEBBIIIAET KPUTHYECKOE 3HAUEHUE
D), BBIIBUHYyTass TUNOTe3a 00  OXHOPOXHOCTH
BHOPaLMOHHBIX apaMeTpoB IIpUHUMAETCH, a
paccuMTaHHble A7 TAaKOM TPYHIBl  OJHOTUIIHOTO
000py/OBaHUSI HKCIUTYaTal[MIOHHBIE HOPMBI BHOpalWy,
YUTYT  BIMSIHAE  KOHCTPYKTHBHBIX  OCOOEHHOCTEH
000pY/IOBaHUSI 1 YCIOBUI NX IKCIUTYaTallHH.

IIpencraBneHHass  METOAMKAa  peald3oBaHa B
CcaMOOOyYalOmMXCsS ~ ABTOMAaTHYECKMX  OKCIEPTHBIX
cucTeMax, o0ecreynBaromux JIOCTOBEPHOE
pacrno3sHaBaHHE TEXHUYECKOI'O COCTOSIHHMSA AarperaTos,
JKCIUTyaTUPYIOIIUXCA B  COCTaBE TEXHOJIOTMYECKHX
KOMILIEKCOB IpeanpUsITHI B 12 oTpaciax
MIPOMBIIIJIEHHOCTH [5].
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