OCHOBHBIE TPUHIUIIBI TEXHOJOT U JUATHOCTUPOBAHUA U MOHUTOPUHI'A
IHOPIIHEBBIX MAIIINH PEAJIHOM BPEMEHH

A.Il. Haymenxo (HITI «/Imramukay, r.Omck, Poccus)

B ocHOBe TeXHOJIOTMM MOHHMTOPHHTA M TUarHOCTHPOBaHHs MOpIIHeBbIX MammH ([IM) nexut
cOop 1 00paboTKa NaHHBIX, KOTOPHIE JOJDKHBI O0ECIIEUUTh OIpeeneHrne NeeKTOB U HeHCIpaBHOCTEH
IIM ¢ 3amaHHO# TIyOWHOHN WX JOETaNM3aIli B TOCTOBEPHOCTH, CTEIIEHN WX OomacHoCTH [2]. Peamm3anms
TEXHOJIOTUM MOHUTOPHHTA U THAarHOCTHPOBAHMSA OCHOBBIBAETCS! HA MCIIOJIb30BAHUU MOJIETEH CTPYKTYpPHI
BUOpoakyctndeckux (BA) cHrHamoB mpu BO3HUKHOBEHHU PAa3WYHBIX JIe()EKTOB M HEUCIIPABHOCTEH y3-
noB u nmeraneit I[IM [19, 21, 22, 24], COBOKYITHOCTH TuarHOCTHIeCKuX mpu3Hakos (/1) HencmpaBHOCTEH
U apaMeTpoOB CUTHAJIOB MpH BO3HWKHOBeHMH HeucmpasHocten (AITH) [5, 7, 10, 11, 12, 23], nopmaTtus-
ueix 3Hauenuit JI1 u JAITH [4, 6, 9], cnocoboB npeoOpa3oBanus BA curHama u CHCTEMBI OIICHOK Tapa-
MeTpoB BA curnanos [12, 25, 15, 16, 14]. OnHuM U3 DPAKTHUYECKUX MyTEH peav3allii TEXHOJOTHU U
pelieHus 3a1ad MOHUTOPHHTA U AMarHOCTUKU 1IM siBnsieTcst BHeApEeHHe YKa3aHHBIX METOJ0JIOTHYECKUX
peleHnid, KOTOpbIe JieXkaT B OCHOBe 0a3bl 3HaHUi, cBs3biBatomeil AITH u texunueckue cocrosuus (TC)
y3710B 1 netaneit [IM, B anroput™sl (yHKITHOHUPOBAHUS CUCTEMBI TUATHOCTHKU U MoHUTOpuHTa (C/IM)
KOMITIAKC®[3, 5, 8, 13, 18].

Hcxons u3 chopmupoBaBimieiicss 0a3bl 3HAHUH MOXHO C(OPMUPOBATH METOOJIOTHIO 00pabOTKH
aHallM3a AUarHOCTHYeCKUX nmapaMmerpoB BA curnanoB u Beigenenus /I1, kotopyro B 00001IIeHHOM BHE
MOJKHO TPEJICTABUTH B CieIytomieM Buje (pucyHok 1) [5, 20, 21, 25]:

- mHTerpo-auddepeHuaIbHoe MpeodpazoBaHue (Hamp., BAOPOCKOPOCTH);

- JIMCTIEpCUOHHBIN aHaJN3;

- aMIUTUTYAHO-(a30BbIH aHaIU3 (HAIp., aHAJIU3 TApaMETPOB CUTHaJIa 0 yIily IOBOPOTa Bajia);

- aMIUTUTYAHO-YaCTOTHBIA aHaNM3 (HAIp., BRIACICHIE W aHAIN3 MapaMeTPOB CUTHAJIA B Xapak-
TEepPHOU 00JIaCTH YaCTOT);

- aHaJM3 MapaMeTpoB Orudaroliell CUrHaia, BeIJIEIEHHON B XapaKTEePHbIX JHMANa30Hax 4acToT,
KOTOpBIE OIIPENIENSIOTCS CBOMCTBAMU JUATHOCTUPYEMBIX Y3JI0B U A€TaleH.

OnucanHass METOJIOJIOTHUS MOHUTOPWHTA W IHArHOCTUPOBAHUS OCHOBaHA Ha M3MEPEHHH Iapa-
METPOB KOCBEHHBIX TporieccoB (BA konebanuit), s 94ero ycTaHaBIdBaeTcs He O0Jee IMsITH TaTYNKOB Ha
LHWINHAP, TPEAYCMOTPEHO TAK)KE U3MEPEHUE NPSAMBIX CTPYKTYPHBIX U TEPMOJIMHAMHUYECKUX ITapaMeTPOB.

JlaHHass METOJOJOTHS IO3BOJIIET PEaM30BaTh ANTOPUTMEI SKCIIEPTHON CHUCTEMBI MOICPIKKH
MIPUHATHS PEIIEHUI peaqbHOr0 BPEMEHH C aBTOMATHYECKHM OIpeselieHneM (ITOCTaHOBKOW AMarHosa B
TeMIe U3MEPEHHUs JUArHOCTUYECKUX CUTHaIOB) 6osee 20 HeMCIpaBHOCTEH y3JI0B, HApHUMeEp, MOPIITHE-
BbIX KommpeccopoB (IIK) omacHBIX MpoOW3BOACTB, CTENIEHM MX OMACHOCTH U BBIJAYM IEJIEyKa3yIOIIMX
MIPEANUCAaHUN TTEPCOHAITY 110 TIPUBEICHUIO KOMIICHCUPYIOMUX Meponpusthii [5, 11, 12, 13, 17, 18, 25].
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Pucynok 1 — MeTomoiorust aHanm3a JTUarHoCTHICCKON HHPOpMAITHH

ANTOpUTM BHOPOAKYCTHYECKOTO JHArHOCTUPOBAHMS MOXKET OBITH MPEACTABICH B BUAC (QPYHKIH-
OHAJILHON CXeMBI (PUCYHOK 2), KOTOpas MpeIoKeHa Ha OCHOBE U3BECTHOU cXeMbl [1].
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PI/ICYHOK 2— q)}IHKI_[I/IOHaJ'ILHa}l CXEeMa TCXHUYCCKOTO JUAarHOCTUPOBAHU

Kak u mo00o# anroput™ WM cxema pacrio3HaBaHUsl 00pa3oB, cxema BA IHMarHOCTUPOBAHHS TEX-
HUYECKOTO 0OBEKTa COCTOHMT U3 COOCTBEHHO O0OBEKTa AMAarHOCTUPOBAHMS C HAOOPOM TEXHHYECKUX CO-
CTOSTHHUH, TIOAJIEKAIIMX PACIO3HABAHHIO, HA00Opa IMarHOCTHYECKUX MPU3HAKOB M MPaBHJ IPUHATHUS pe-
meHus. Ha ocHOBEe BCECTOPOHHETO M3yueHHs O0BEKTa TUarHOCTHUPOBAHMS, €T0 UCTOYHUKOB JHArHOCTU-
YECKOT0 CHTHaJla U UX peakiuii Ha usmeHeHune TC, mosiBieHus neeKTOB M HEMCIIPABHOCTEH Y3JI0B U Jie-



Tanel oObeKTa JUarHOCTUPOBAHUS pa3padaTbIBaeTcs IHarHoCcTHYecKas Moenb. CBOWCTBA JMArHOCTHYE-
CKOIl MOJenH OmpeAensioT TpeOOBaHUS K IUArHOCTMYECKOMY CHTHAly M €ro InapaMmerpaM, KOTOpbIe
OTIPEIEINSAIOT BO3MOXKHOCTH BBIICICHUS ITUArHOCTHYECKHX IapaMeTpOB HEUCIPaBHOCTEH B TpedyemMoMm
o0beMe, KOTMIECTBE U KauecTBE, KOTOPBIE 00J1anaoT TpeOyeMbIMH N30UpaTEIbHBIMIA CBOMCTBAMH K 3a-
JAHHBIM Ki1accaM Ae(eKTOB W HEUCIIPABHOCTEH, MOJUICKANINX PACIIO3HABAHUIO, & TAKXKE K CBOWCTBAM U
napaMeTpaM U3MEpUTEIBHOTO TPAKTa.

AJIeKBaTHOCTH TMATHOCTHYECKOW Mojenr Bo3MOxHBIM TC ompenensieT BO3MOXKHOCTE (hOPMHUPO-
Baanus coBokymHoctd JIIH m cumaTte3a JII1, xoTopwie obpa3yror Marpuiry JII, ompemeneHus Kowde-
crBeHHBIX napamerpoB JAITH, popmupyrommx sranonsr AIMH u AI1, a Taxke Gopmuposanus Habopa pe-
MIAFOIIUX MIPABHII, KOTOpKIEe U onpenessitoT i TC, HeMCIpaBHOCTH WK JeeKTa U UX OMIACHOCTH.

Brinenenne cookymHocreit JIITH 13 mapamMeTpoB AMArHOCTHYECKOTO CHTHAJIA M (OPMUPOBAHHE
HIT mpousBoautcs Ha ocHoBe Marpuilel JI1, aramonos JIIIH u JIII. B pe3ynprate dopmupyercs coBo-
kynHocTh JII, comepxkamuxcst B TMarHOCTUYECKOM CHUTHAJIE, ¢ KOJIMYECTBEHHOMN OLIEHKOM Kak Ka)a0ro
JIIH, tak u B menom [II1. Ha ocHOBe HaOOpOB pemarommx npaBuil, KOTOPHIE ONPEICISIOT CTETIeHN OTIac-
HOCTH U CEPhE3HOCTH BBISBICHHBIX HEHCIPAaBHOCTEH, TIPOU3BOAUTCS KiacCU(UKAIHMS COCTOSHHUA U OCY-
IIECTBISIETCS MOCTAHOBKA JUarHo3a Mo JaHHBIM TEKYUIMX W3MEpPEeHHH IUarHOCTUYECKHX NapaMeTpoB.
I'myOuHa MuarHOCTHPOBAHUS OIPENENSIETCS CBOWCTBAMHU JTUATHOCTHYECKOW MOJENN U 00BeMOM U3MeEpS-
eMBIX JUarHOCTHYECKHUX mapameTpoB. [lociienee sBiseTcsl BechbMa BaXKHBIM (AaKTOPOM, T.K. OrpaHHYe-
HUE Ha 00bEeM U3MepSIeMbIX AMArHOCTHYECKHUX MapaMeTpPoOB B pealbHBIX yCIOBHX 3kciuryaranun CJIM,
MOJKET TPH aJIEKBaTHOW AMATHOCTUYECKON MOJENU CYIIECTBEHHO YMEHBIINTH TIIyOWHY TUarHOCTUPOBa-
HUSL.

OyHKIMS ynpaBieHUus] 00bEKTOM B COOTBETCTBHHU C MPUHSATHIM PEHICHHEM O €ro (akTHYeCKOM
COCTOSIHMM 00ecTieyrBaeT: aBapuitHOE OTKIIIOYCHHUE, IEPEBO/ Ha INAAALINN PEKUM, BKIIOUEHHE PE3EPBOB
U T.1I.

AnropuT™M (QYHKITMOHHPOBAHHUS aBTOMATHYECKON 3KCIEPTHON CHCTEMBI (PUCYHOK 3) BKIIFOYAET
Berurcienue BennunH JI1H, Ha ocHOBe maHHBIX 00 WX HOPMATHBHBIX 3HAYCHUSX, (OPMUPOBAHHUE COBO-
kynHocteil J{I1, cooTBEeTCTBYIOMMX OTACIHHBIM KilacCaM HEHCIIPaBHOCTEH, popMHpOBaHHUE COOOIIECHUI
9KCIIEPTHOMN CHUCTEMBI.
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Pucynok 3 — Anroput™ (pyHKIIOHUPOBAHMS 3KCIIEPTHON CUCTEMBI

OnHolt 13 mpobieM pa3paboTKH AITOPUTMOB (PYHKIIMOHHPOBaHUS sBisieTcs pasnenenue [ITH,
BXOJISIIAX B TepeceKarolnuecs: 1 HelepeceKaromuecs Kiacchl HeucnpaBHocTed. Hampumep, B BA nna-
THOCTHKE IIMPOKO UCIIONB3yeTcs cpeanue kBaaparnaabie 3HaueHus (CK3) Takux BuOpomapaMeTpoB, Kak
BUOpOycKOopeHue (As), BHOPOCKOPOCTh (V,ns), BUOpornepemenieHue (Sys) [4]. OnHaKo HCIONIb30BaHUE
npu auarHoctupoBaHud [IM Tonmpko mpusHaKa [A;;,s] TO3BOISIET CyIUTh O IMIHPOKOM KIIACCE€ HEUCTPaB-
HOCTEH, 0OXBaTBhIBAIOIIMX PAJl MOJKIACCOB HeucnpaBHocTel. Ucnonb3oBanue B kauectse JII ammautya-
HBIX BeIM4YMH BHOponapameTpoB AVS (Apcak, Vpeaks Speak) A2€T BO3MOKHOCTB BBIIEIUTH JIPYTHE KIIACChI



HEUCITPaBHOCTEH, OTIEIBHBIC MOJKIACCH KOTOPBIX MOTYT Iepecekathes ¢ moakiaccamu CK3 AVS. On-
HAKO IOSBJIEHHE B JJMATHOCTHYECKOM CHUTHAJIE, HAIPUMED, NPU3HAKOB [Ays] B [Apeak] COBMECTHO CBHJIE-
TEJIBCTBYET O BOBHUKHOBEHUH HETEPECEKAIOIIETrocs MOAKIacca HEUCIIPaBHOCTEH. ABTOMAaTUYECKOE pa3-
JIEJIEHUE KJIaCCOB HEHUCIIPABHOCTEH W COOTBETCTBYIOIIMX MM JKCIIEPTHBIX COOOIIEHWI OCHOBBIBACTCS Ha
MPUCBOCHUH IICHHOCTH JUArHOCTHYECKUM MPU3HAKAM, BOSHUKAIOIIUM KaK COBMECTHO, TaK M pa3lieIbHO C
YYETOM COOTBETCTBHUSI OJMHAKOBBIX KIIaccOB HewucrpaBHocTei JIII, modydeHHBIM C APYTHX JATYUKOB.
OkcnepTHBIe coobmenwust J{I1 ¢ 6oee BRICOKON IEHHOCTHIO BBRITECHSIOT 3KCIIEPTHBIE COOOIIeHHS ¢ Oolee
HU3KOH [IEHHOCTHIO, YTO TO3BOJISET UCKIIOUNTH TOSBIIEHHE COOOMIEHHH O MePeceKaronuxcs Kiraccax He-
UCIIPaBHOCTEW NpH Han4uuu coBokynHocred [IITH, mo3Bomnsiomux pa3aeanTs HX Ha HENIEPECEKAIOIIHECS
KJIACCHI.

Ha ocHOBe MHOroJIETHErO OmNbITa AUATHOCTUPOBAHUS U MOHUTOpUHra coctosHuu 11K omacHbIX
npou3BoACTB chopMuposana coBokymHocTs Il nedexToB, HEMCIIPaBHOCTEH, HAPYIICHUH TEXHOJIOTHYE-
CKOTO peKMMa KOMIIPUMUPOBAHHS U Npyrux npuunH BuOpoaktuBHOocTH [IK U chopmupoBana 6asa 3Ha-
Hull npuanHHO-ciencTBeHHbIX cBsizerd JI1 (JITH) n xmaccoB mepecekarommxcsi U HelepeceKaromXcs
HEUCITPAaBHOCTEH, a TaKKE COOTBETCTBYIOIIMX KM OKCIEPTHBIX COOOmEeHud ¢ yderom rneHHoctu JII1
(AIH)

AHanu3 NpeIIoKEHHbBIX MPUHLMIIOB TEXHOJOTMH JUATHOCTUKU M MoHuTopuHra [IM, moarsep-
JKACHHBIX MHOTOJIETHUM OIBITOM MpaKTHYecKor sKkcruryaTannu CIIM, cBHIETENBECTBYET O TOM, YTO TPH
WCIOJB30BAHUU BCeTo 5 naTunkoB BA curnana na I1K (Ha munuHApe B OCEBOM HalpaBlIeHWH, HarHETa-
TENBHBIX ¥ BITyCKHBIX KIIANaHaX, KpeHIKomnde, KOpeHHOM TOIIINITHUKE), JaTYHKA YTIIOBOTO MOJOKEHUS
Baya u matdwka Ha [IK co cTopoHBI IpHBOMa WIIM HA TIOAMIUITHUKE MpuBoaa, dhopmupyetcs 15 JAITH mo
napametpaM BA curnaios, ¢ momoiisio KoTopsix CJIM 1o 6e3ycI0BHOMY alrOPUTMY B aBTOMAaTHUYECKOM
pexume onpenenser 36 npuunH BudpoakruBHocTH [1K. [Ipu 3TOM 0OecnieurnBaeTcss KOHTPOJIb BOZHUKHO-
BeHHs moutH 80% 0TKa30B OT 001Iero 00beMa HanboJee YacTOT BO3HUKAIOMIKX [25].
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NOKNAL

JOCTOBEPHOCTH MOHHTOPHHTA 3aCHCTBYIOT CKOPOCTH POCTA JHATHOCTHYECKHX
TIPH3HAKOB H MPOBOIAT aHAIH3 TPEHIOB BHOpPAllHH Ha NPHCYTCTBHE 3KCIIOHEH-
LHAILHOTO POCTa, XapaKTEPH3YIOIETO ONAcHbLIH H3HOC 00opynoBaHHs. Baxnoe
3HaUYCHHE HMeeT ommdKa NpefoTBpalleHHs] BHE3aNMHOTO OTKa3a 00OpyIoBaHHA
13-3a YesoBeveckoro (akropa. MIMeHHO Ha 3TO HanpaBNeHbl HHTEIUIEKTYaIbHBIC
BO3MOJKHOCTH CHCTEM 110 HCKIIIOUEHHIO YENOBEKAa W3 MPOLIECCOB H3MEPCHHA,
W3BJICYCHHSA, HHTEPNpPETAHH JHArHOCTHYECKOH MHOpMAalHKH M BBIIAYH Tpe]-
nucaHuil nepcoHany no GezonacHol pecypcocOeperalomedi sKCIUTyaTaHn 00o-
pPY/J0BaHHA NpPOHM3BOJACTBEHHO-TPAHCIIOPTHOTO KoMIiekca. B paGote paccmar-
pPHUBAETCA ONBIT 3KCIUIyaTallHH CHCTEM MOHHTOPHHIA TEXHHUECKOTO COCTOMHHS
000pyOBaHHs OMAcHBIX MPOH3BOJCTE IHEPTETHYECKOro KOMIIEKCA, TOPHOI0-
ObIBaromeif H METAITYPrHYeCKOH IMPOMBIIUICHHOCTH, JKEIE€3HOJ0POKHOIO
TpaHcnopTa. [TokazaHo OTMHYHE CHCTEM MOHHTOPHHTA MapaMmeTpoB 00opyIoBa-
HHA OT CHCTEM MOHHUTOPHHTA TEXHMYECKOro coCcTOSHHA. CHCTEMBI MOHHTOPHHTA
napaMeTpoB HM3MEPAIOT TapaMeTpbl (H3MYSCKHX MNPOIECCOB, OJHAKO OHH HE
OTIPEEIISAIOT MPHYHHE! MX H3MeHeHHs. CHCTeMbl MOHHTOPHHIA COCTOSHHSA OII-
PENENAOT HE TONBKO M3MEHCHHE TEXHHYECKOTO COCTOSHHA 0OBEeKTa MOHHTO-
PHHTA, HO H NPHYMHBL €r0 M3MEHEHHA. JTH CHCTEMBI HCTONB3YIOT aAlNTOPHTMEL
ABTOMATHYECKOH IKCOEPTHOH CHCTEMBI MOMIEPIKKH TIPHHSATHA PEIUeHHH peab-
HOTO BPEMEHH C aBTOMAaTHYECKMM JHAarHOCTHPOBAaHHEM HEHMCHPABHOCTEH Y3/10B
00OpyI0BaHHs, aBTOMATHYECKH YKa3bIBAIOT TEPCOHANY, KAKHE JCHCTBHS OH
AOIKEH NMPOU3BECTH, YTOOB! YCTPAHHTH HEUCTIPABHOCTH. M HOT A TAKHE CHCTEMBI
B PoccHM Ha3bIBAIOT cCHCTEMaMH BHOPOJIHArHOCTHYECKOTO MOHHTOpHHra. Tep-
MHH «pealbHOe BpeMS» MPH MOHHTOPHHTE COCTOSHHS 03HA4aeT, YTO TEMII H3-
MEPEHHA ONpeIeNAIOMHX NapaMeTPOB, PacrO3HABAHHE COCTOSIHHA H 0ToOpake-
HHE pPe3yIbTaTOB AHATHOCTHKH 00BEKTa JOMKEH OBITh COrMIACOBAH ¢ TEMIIOM €T0
JerpajalHid U B HECKOILKO pa3 ONEpelkaTh €ro JIs YCTPaHeHHs BBIOPOCOB M
MOBBIMIEHHS JOCTOBEPHOCTH JHAarHO3a, cO3/1aBas pe3epB BPEeMEHW HA MPHHATHE
YOpaBJIEHYECKHX PELIEHHH H BBINOTHEHNE KOMICHCHPYIOIIHX MEPOIPHATHIA
[IpuBeaeHbl TEXHHYECKHE M 3KOHOMHYECKHE MOKa3zaTenH 3PpHEeKTHBHOCTH MpH-
MEHEHHS CHCTEM MOHHTOPHHTA.

OCHOBHBIE ITPHHLOHUIIBI TEXHOJIOTHHA
BHBPOAUATHOCTUPOBAHHWA U MOHUTOPHHI A
MNOPHIHEBBIX MAIIIUH B PEAJIBHOM BPEMEHH

Haymenko ALIL
HIN «/funamuxar, 2. Omck, Poccus

B ocHOBE TEXHONOTHH MOHHMTOPHHTAZ H JHAarHOCTHPOBAHHS [MOPLIHEBLIX
MairuH (1IM) nexut coop 1 0OpaboTKa TaHHEIX, KOTOPBIE JIOIKHE! 00ECIIEUYHTD
onpenenenne aedexros u HeucnpasHocTed [TM ¢ 3amanHo# rnyOHHOM HX HeTa-
JIH3allHH H JOCTOBEPHOCTBID, CTEMEHH MX OnacHOCTH. Peannsanus TeXHOIOTHH
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OCHOBBIBA€TCH HAa WCIOJIL30BAHHH MoIeneH CTPYKTYphl BHOpOaKyCTHYECKHX
(BA) cHruanoB NpH BO3HMKHOBEHHH pa3iHYHBIX Ae(EKTOB H HEHCIPAaBHOCTCH
y310B | aetaneii [IM, cOBOKYNHOCTH OHarHoCTHYeCKHX npH3Hakos ([II) Hewnc-
MpaBHOCTEH W MapaMeTpOB CHTHATOB NPH BO3HHKHOBEHHH HEWCIPABHOCTEH
(ITH), ux HOpMAaTHBHBIX 3HAYEHHH, cnocoOoB nMpeobpazoBanns BA curnana u
CHCTEMBI OlleHOK napameTpoB BA curHamoB. OJHMM W3 NpakTHYECKHX IYTEH
pEaH3ANMK TEXHOJOTHH W PellleHHA 3aJa4 MOHHTODHHra H JHarHocTHk: [1TM
ABJIACTCA BHEAPEHHE YKA3aHHBIX pellieHHi, KOTOpEIe JeKaT B OCHOBe 0a3hl 3Ha-
Hui, cesaseiBaroieii JIITH u Texanueckne cocroanus (1C) y3noB 1 geranei [1M,
B ANTOpHTMBl (YHKIMOHHPOBAHHA CHCTEMb! [MArHOCTHKH H MOHHTOPHHT
(CIAM) KOMITAKC®.

Hcxoas u3 chopMupoBabIiiedica 0a3sl 3HaHWH, chopMUpoOBaHa METOAONO-
rHs 00pabOTKH aHAITH3a JHATHOCTHYECKHX NapameTpoB BA cHrHanos, KOTOpYyH
B NPEICTABICHA B CIEIYIOIEM BHJIE:

— HHTerpo-guddepenmansHoe npeodpa3oBanue (HanpHMep, BHOPOCKO-
pOCTB);

— JHCTIEPCHOHHBIH aHAIH3;

—  aMIUIHTYIHO-(a30BBIH aHANH3 (Hamp., aHATH3 NapaMeTPOB CHIHaja 10
YIJIY IOBOPOTA Bajia);

—  aMIUTHTYTHO-YacTOTHBINA aHATK3 (HaMp., BRIJACICHHE H aHAIIN3 IapaMeT-
POB CHTHANIa B XapaKTepHOH 00I1acTH 4acToT);

— aHaAIH3 MapaMeTpoB OrHbaroLIeH CHrHamna, BBIIEICHHOH B XapaKTepHBIX
JHAMa30HaX YacTOT, KOTOpble ONpEelNeNsioTCsd CBOMCTBAMH JMArHOCTHPYEMBIX
Y3710B H JCTAJCH.

[IpeanoxkeHHass METOIONOTHA MOHHTOPHHIA H THATHOCTHPOBAHUS, KOTOpast
OCHOBaH4 Ha W3MEPEHHH TMapaMeTpoB KOCBEHHBLIX NpoueccoB (BA konebanmii),
TIO3BOJIAET PEANH30BATh ANTOPHUTMBl SKCIEPTHOH CHCTEMEl MONICPAKKH TNpPHHA-
THS PelIeHWH pealbHOro BPEMEHH C aBTOMATHUECKHM oOIpefeicHHeM (IocTa-
HOBKOH [HMarHosa B TEMIE W3MEPEHHs IWATHOCTHYECKHX CHCHAIoOB) Oonee
20} HeHCOpPaBHOCTEH Y3JI0B, HanpuMep, MOpIIHeBLIX koMmnpeccopos (I1K) omac-
HBIX MMPOW3BOACTB, CTENEHW WX OMACHOCTH H BbIOaYH LIEJICYKA3YIOLHX MPeln-
CaHii MepcoHATY MO NPHBEACHHID KOMIIEHCHPYIOIIHX MEPOIPHATHIA.

Kak u nwoboii aaropuT™ WM cXeMa paclio3HaBaHHA o0pa3os, cxema BA
JAHATHOCTHPOBAHKs TEXHHYECKOT0 OOBEKTa COCTOHT K3 coOCTBeHHO OOBEKTa
MHATHOCTHPOBAaHHS ¢ HAOOPOM TEXHHYECKMX COCTOAHHH, MOUIEKAITHX pacro-
3HABaHHIO, Ha0Opa AHArHOCTHYECKHX TPH3HAKOB W TNPaBHI MPHHATHS pelIcHUS.
Ha ocHoBe BceCTOpOHHEr0 H3ydeHHs OOBbEKTA THATHOCTHPOBAHHA, €0 HCTOYHH-
KOB JHArHOCTHYSCKOTO CHTHala W WX peakuuii Ha mameHeHue TC, nospieHus
AeeKTOB H HEHCNIPABHOCTEH Y3/I0B H JeTanel 00bekTa QHAarHOCTHPOBAaHHA pas-
pabaThiBacTCs AHArHOCTHYECKas Molenb. CBOMCTBA QHArHOCTHYCCKOH MOIEIH
ONPENeNAT TpeOOBaHHS K JUArHOCTHYECKOMY CHIHANY H €ro napaMerpam, Ko-
TOPBIC OMNPEJETAOT BO3MOKHOCTH BBIIEIEHHA JHATHOCTHUCCKHX IapaMeTpoB
HEHCIIpaBHOCTEH B TpeOyeMoM oObeMe, KOMHUECTBE M Ka4ecTBE, KOTOpBIE 00na-
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JaloT TpeOyeMbIMH H30HpaTeIbHBIMM CBOHCTBAMH K 33JIJaHHBIM KilaccaM Aeder-
TOB M HEHUCIIPAaBHOCTEH, MOMIESKAIMX paclno3HABaHHIO, a TAKKE K CBOHCTBAM H
napaMeTpaM H3MepHUTEIbHOTO TPaKTa.

ANEKBATHOCTh AHAarHOCTHYeCKOH moaenu Bo3moxkHeM TC onpenenser
BO3MOKHOCTh (hopmupoBanns coBokynmHocTH J{ITH u cuntesa JII1, xoTopeie 06-
pasytor Matpuny [II, onpenenenns konudectBeHHeix napametpoB ITH, ¢op-
mMupyronx 3tanonsl JITH u JI1, a Taxxke opmupoBaHus Habopa pelarommx
TIpaBHJI, KOTOpBIe U onpeaensaioT Bua TC, HEMCNpPaBHOCTH MM AedeKTa M HX
OIACHOCTH.

Breigenenne cosokynvocrtei J{ITH w3 napaMeTpoB THAarHOCTHYECKOrO CHr-
Hasia H (popmupoBanue JI[1 npoussoauTes Ha ocHoBe MaTpunsl JI1 U ux 3Tano-
HoB. B pesynerare gopmMupyetcs cucteMa JII, comepskaniuxcs B qHarHOCTHYE-
CKOM CHIHalle, ¢ KOJTHYECTBCHHOM oneHkoH Kak kaxmoro JIIH, tak u B I ne-
joM. Ha ocHOBe cHCTeMBl pelIallIHX MPaBHI, KOTOPBIE ONPEIENAOT CTENEHH
OIIaCHOCTH H CEpPbe3HOCTH BBIABICHHBIX HEHCIIPABHOCTEH, MPOU3BOMUTCS Kilac-
cCUQHKAIHA COCTOSHHH H OCYIIECTBIACTCS MOCTAHOBKA IHATHO3a MO JAaHHBIM
TEKYIIHX H3MEpPEeHHH IHarHOCTHYECKMX napamMeTpoB. [TyOuHa aMarHocTHpoOBa-
HHA ONpenensAeTcd CBOHCTBAMH AHArHOCTHYECKOH MOIESIH H 00beMOM H3MEpse-
mbIx JII. [Tocneanee siBnseTcs BechbMa BayKHbIM (aKTOPOM, TaK Kak OrpaHHYe-
HHe Ha 00beM H3MEPSeMbIX THATHOCTHYECKHX NapaMeTpoB B PealbHbIX YCIOBH-
ax axcruyarauuy CAM, MoikeT npu ajieKBaTHOH TAArHOCTHYECKOH MOIENH Cy-
LIECTBEHHO YMEHBUIMTh TIYOMHY THATHOCTHpOBAaHHA. MYHKIHA YHpaBlIeHHS
00BEKTOM B COOTBETCTBHH C TIPHHATHIM PellleHHEM O €ro (PAKTHYECKOM COCTOsI-
HHH oOecreunBaeT: apapHHHOE OTKIIOUEHHE, MEPEBO] HA INAASMIMHA PEXKHM,
BKJIFOYEHHE PE3EpPBOB H T 1.

ANropuT™ (QYHKOHOHHPOBAHHS ABTOMATHYECKOH ODKCIEPTHOH CHCTEMBI
BEJIFOUaeT BeluKMclieHHe BenHuuH J{ITH, Ha ocHOBe maHHBIX 00 MX HOPMATHBHBIX
3HAYEHHAX, (PopMHpoBaHue cOBOKynmHOcTeH [II, COOTBETCTBYIOIIHX Kaccam
HEHCIpaBHOCTEH, PopMHpOBaHHE COODIICHHH IKCTIEPTHOH CHCTEMBI.

Onuoil 13 npodiem pa3paboTKH anropuTMOB (PYHKIIHOHHPOBAHUS ABJIACTCH
pasiaenenune JIITH, Bxoaamux B nepecekawmmecs U HEMEPECeKalOUHECs KIaCcChl
HeucnpaBHocTel. Hanpumep, B BA aHarHocTHKe WIHPOKO HCHONB3YETCA Cpejl-
HHe KBajapatHueckHe 3HaueHHs (CK3) takux BuOponapameTpoB, Kak BHOpOY-
cKopeHne (A,,;), Budpockopocth (V,,,), BuOponepeMenenue (S,,,,). OaHako Hc-
MONB30BaHME NpH JHarHocTHpoBaHHW [IM Tonbko mpusHaka [A.,] Mo3Bonser
CYJHTh O LIHPOKOM KIJIacCe HEHCNPAaBHOCTEH, OXBATBHIBAIOIIHX P MOJKIACCOB,
HMcnonezopanne B kadecTBe [l aMnnmATY IHBIX BenHUMH BUOponapaMeTpoB AVS
(Apeats Vpears Spear) NAET BO3MOKHOCTE BBIJIEIHTL JPYTHE KJIAacChl HEHCIPaBHO-
CTEH, OTAENBHBIE MOAKIACCH! KOTOPLIX MOTYT NnepecekaThea ¢ noaknaccamu CK3
AVS. Onnako nossieHde B JHArHOCTHYECKOM CHIHAJe, HApHMEp, MPH3HAKOB
[Arms] B [Apeqi] COBMECTHO CBHAETENBCTBYET O BOSHHKHOBEHHH HETEPeceKatole-
rocs IOAKIACCA HEHCTIIPABHOCTEH. ABTOMATHUECKOE pa3lieIeHHe KJIACCOB HEHC-
MPaBHOCTEH M COOTBETCTBYIOIMX HM KCIEPTHBIX COODMIEHHH OCHOBBIBAETCS Ha
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MPHCBOSHHH IIEHHOCTH JMAarHOCTHYECKHM MPH3HAKaM, BO3HHKAKOUMM KakK CO-
BMECTHO, TaK H pa3delbHO ¢ YUETOM COOTBETCTBHMS OJHHAKOBEIX KJIACCOB HEHC-
npasdoctedl [IIl, momydeHHBIM ¢ JPYTHX JATYHKOB., DKCIEPTHHIEC COOOIICHHS
JI1 ¢ Gonee BHICOKOH LIEHHOCTHIO BHITECHSIOT SKCIEPTHEIE COOOMICHHA ¢ Ooliee
HH3KOH LCHHOCTBIO, YTO MO3BOJSET UCKIIOUYHTE NOABIEHHAE COODIIEHHH O Tepe-
CEKalOIINXCA Kilaccax HEHCOpPAaBHOCTEH NpH HanmWyWH coBokynHocTed J[ITH,
TIO3BOJIAIOLIMX Pa3JeUTh HX Ha Hellepecekarmuecs KIacchl.

Ha ocHOBEe MHOTONIETHETO ONBITA JHACHOCTHPOBAaHHA H MOHHTOPHHIA CO-
crogsunn ITK onacHex npom3BoiacTB ctopmupoBana cuctema [ medexros,
HEHMCNIPAaBHOCTEN, HAPYLIEHHH TEXHOTOTHYECKOIO PeXHMa KOMIPHMHPOBAHHA H
ApyTax npHYAH BHOpoakTHBHOCTH 1K W ctopMupoBana 6asza 3HaHMH NpHYNH-
HO-CJIe/IcTBeHHBIX cBA3el JIII m knaccoB nepecexaroniuxcs H HeNepeceKaomMX-
c HCHCTIPABHOCTEH, 8 TAKKE COOTBETCTBYIOIIHX MM 3KCIEPTHBIX COOOIIEHHH ¢
yuetoM 1eHHocTr 11

IlpeioiKeHHble NPHHIKIE TEXHOIOTHH IHATHOCTHKA H MOHHMTOpPHHTA
IIM, noaTBep:kAeHHBIE MHOTOJNETHHM ONBITOM MPAKTHYECKOH 3KCIUIyaTallHH
CJM, cBHAETENBCTBYET O TOM, YTO NPH MCIIONB30BAHHH BCEro NMATH JaTYHKOB
BA curnana nHa ITK (Ha uMIHHOpe B OCEBOM HAIIpaBIICHHH, HATHETATEJAbHBIX H
BIYCKHBIX KianaHax, KpeHlkonde, KOpeHHOM MOJNIMITHKKE), JaTYAKA YIIIOBOTO
MOIoXKeHHs Bana W gaTydka Ha IIK co cTopoHB!I NpHBOJAa WIH Ha MOMUIHITHHKE
npuaBonaa, gpopmupyercs 15 JIIH mo mapamerpam BA CcHrHanoB, ¢ NOMOLIbIO
kotopblX CAM no 0e3yclioBHOMY aJFOPHTMY B aBTOMAaTHUYECKOM pPEeXKHME OIpe-
aenstet 36 npuanH BHOpoakTHBHOCTH [1K. TIpn 3TOoM obecnieunBaeTcss KOHTPOIb
BO3HHKHOBeHHS nodtH 80 % oTkaz0B oT obimerc obbeMa HanbdoONIee 4acTOT BO3-
HHKaIIIHX,
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HUCCJIEJOBAHUME BJIUSTHAA COBCTBEHHBIX ®OPM
KOJEBAHUM MMOAUIUITHUKOB KAYEHHS C
JJOKAJIBHBIMU ITOBPEXXKAEHUSIMH HA BUBPOCHITHAJIBI

Hukonaer C.M., Kapaces B.A., [Terpos H.H.,
JlaBpenties KO.JI., Hazapenko I'.M.
HHAM um. ILH. Bapanosa, Mockea, Poccus

Beeigenue

BO3MOKHOCTH COBEpIIEHCTBOBAHHA METOAOB BHOPALIHOHHON AMArHOCTHKH
H TMPOTHO3HPOBAaHHMA TEXHHYECKOTO COCTOSHMA TOAIIHMIHHKOBR OMNOp POTOPOB
aBHAJBHraTeIeH CBA3aHBI ¢ YCIEXaMH B COBPEMEHHOM Pa3BHTHH CPEICTB H3Me-
peHuil 1 Oonee IeTANBHBIM H3YYEHHEM BHOPAIIMH MOJIIHIHHKOB,

B pamMkax nHacTosAmeH paboTel NpPOROMKEHBl MCCIENOBAHHA BHOpaLHH
NOJMIMIIHEKOB, C MOMOILIBK HATYHKOB, PAClOOKEHHBIX HEMOCPEICTBEHHO Ha
NOALIMITHHKE, HAYaTkle Ha TpeblyiieM dTane pabotel. [lenn ucenemopanns Ha
JAHHOM 3Tare

— aHallK3 NpOosBIECHHA HECTALMOHAPHOCTH BHOPOCHTHANIOB MOJIIMITHHKOB
0e3 NoBpeXACHUIA Ha [UTHTEJIBHBIX BPEMEHHBIX PeaTH3aIIHIX;

— aHanu3 BIHAHUA (GopM KkKonebaHMH TNOJMIMITHHUKOB Ha BHOPOCHIHAIIBI
MNOALIHITHAKOB € MOBPEKICHHAMH;

— JIOTOJHHTENLHAS 00padoTka SKCMepUMEHTaNbHBIX JaHHBIX JUls Olpe-
JeeHHA BO3MOXKHOCTH OLIEHKH CEPbE3HOCTH JIOKANBHBIX TOBPEIKICHHH M0/~
LIHITHHKOB 110 KOMOMHHPOBAHHLIM THCKPUMHHAHTAM BHOPOCHIHAIIOB.

B pamkax HacTosduel paboThl BRINOTHEH TPETHH 3Tan MCCISI0BaHHs BHO-
paluH, BBI3BIBAEMONW B3aHMOJCHCTBHEM METANCH HIAPHKOMOAIIHITHHKOB ¢ I10-
TPAaHHYHEIMH H Pa3BHTLIMH JIOKAJIbHBIMK NOBpekIeHUIMH. O0bekTaMu Hecie-
NOBAHMH, KaK M Ha Npeaplaylux 3Tanax [1 — 3], SBIAOTCS WapHKOBLIE pagH-
albHble MOJIUHNHAKA THNa 75 — 205P2 ETY 100.
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