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2420-581362EA/042
CUCTEMBI 1 CTTIOCOBBI U151 AHAJIM3A ITPU3HAKOB HA OCHOBE CUT'HAJIOB
C IEJbIO ONPEAEJEHNA KINHUYECKHUX PE3YJIBTATOB

IMEPEKPECTHAA CCBIJIKA HA POJACTBEHHBIE 3AABKU

[0001] [nsa HacTOsIIEN 3asBKU UCHPALINUBAETCS MIPUOPUTET MO MPEIBAPUTEIBHON 3asIBKE
CIHIA Ne 63/129,357, nonannoii 22 nexabpst 2020 r., KOTOpasi B MOJHOM O0ObeMe BKJIIOUEHA B
HACTOSILIYIO 3asIBKY ITyTE€M OTCBLIKH.

OBJIACTh TEXHHUKH, K KOTOPOM OTHOCUTCA U30EPETEHUE

[0002] BapuaHTBl OCYIIECTBICHHS], PACKPBIThIE B HACTOSALIEM JOKYMEHTE, OTHOCATCS K
cucTeMaM U criocodam st mpOoQIITHPOBAHUS TPU3HAKOB, MOJYYEHHBIX 3 CUTHAJIOB (HAIIpUMeED,
CHUTHAJIOB, OCHOBAaHHBIX HAa OHOMETPUYECKHX YKa3aTelsix y CyOBEeKTa, HCHOJIBb3YIOLIEro
OMoOMeTpHYECKOe YCTPOHCTBO, B TOM HHUCIHE, HO 0€3 OrpaHUYeHHUs], HOCUMbIE YCTPOHCTBA), s
NPUMEHEHHUS] B KIIMHUYECKHX pe3yibraTax. KiMHu4Yeckue pesynbTaThl MOTYT BKIFOYATh B ceOs
paHHee pacro3HABaHUE W/WIHM JIEYCHHE NOTEHIMAJIbHOTO 3a00JIeBaHUsI WM PACCTPOMCTBA,
UCTIBITHIBAEMOTO  MAIIMEHTOM. PacKpBIBAlOTCS TakKe AacleKTbl MPUMEPHOrO HOCHMOTO
OMOMETPHYECKOTO YCTPOHCTBA.

BBEJIEHUE

[0003] Hnentudwukamusi CTATUCTUYECKUX NAHHBIX Ui OOeCreYeHHs] KIMHHYECKUX
pe3ynbTaToB (HampuMep, A KIMHWYECKUX HCIBITAHUN, AN BbISIBJICHHs 3a00J€BaHUS WU
HApYLICHUs 30POBbs, ISl TUIAHUPOBAHMSA JICUEHUS] U T.I1.) SIBJISIETCS] CJIIOKHOM 3a/1adell BBHIY
TUNa, 00BbeMa W/WIM TIyOHHBI JOCTYITHBIX TAHHBIX.

[0004] Hanpumep, pa3iudHble HEPBHO-MBIIIEUHbIE PACCTPONCTBA 3aTPAaruBalOT HEPBBI,
NEePEHOCSIINE 3JIEKTPUIECKHE CUTHANBI, KOTOPBIE YIPABISAIOT MPOU3BOJIBHO COKPALIAOIIUMUCS
MblmnaMu. PaccTpoiicTBa mopaskaroT M MOTYT IPOIPECCUBHO MCTOLIATh HEPBBI, NPHUBOAS K
arpodun u, co BpemeHeMm, rubenu wMmbinl. OIHUM U3 NPUMEPOB HEPBHO-MBIILIEYHOTO
paccrpoiicTBa siBisieTcst Tsokenas muactenusi (Myasthenia Gravis (MQG)), koTopasi BbI3bIBAET
Takue juueBble ad(eKThl, KaK ONMyLIEHHe BEPXHEro Beka (NTO3), ABOSHHE 3PEHUs (IUTLIONHS)
WM HapylleHHe MeXaHW3Ma JULEeBbIX sKcmpeccwit. Tspkemass mmactenus (MG) moxker
JOTIOJTHUTENBHO BBI3BIBATH 3aTPYAHEHUE pEYH, JbIXaHUS, JKEBAHUS WHJIM TJIOTaHMSL
MenpaOOTHUKHM TPAJAULMOHHO TPOBOISIT CKPUHUHT TALWEHTOB [JIsl BBIABJICHHS HEPBHO-
MBIIIEYHBIX PACCTPOMCTB MyTeM HAONIOAEHHWS U CAaMOOLEHOK (HampuMmep, pe3yJbTaTOB IIO
OLIEHKaM TMauueHToB). Hampumep, wuccienoBaHHE MOXKET 3aKIIOYaTbCSl B BBITOJIHEHUH
KJIMHUIMCTOM OaJlTbHOU OIIEHKH (ajiee, OLEHKH) MO ONMPOCHUKY HAOIOIa€MBIX MALIUEHTOM €r0
¢dusnosnornueckux ad¢ekroB (Hampumep, NTO3a W B3MJISINA) M CHOCOOHOCTH BBITIOJHSITH
HEKOTOpBIE AEUCTBUS (HAIPUMED, CMBIKATh IJIa3, TOBOPHT U KeBaTh). Takue criocoObl HE TOUHBI,
IIOCKOJIbKY HAOJFOMEHUS SABIIIFOTCS CYOBEKTHBHBIMHM, M TIOCKOJIbKY TMAIMEHT MOXKET
ananTHpPOBaTh CBOM IOBEIEHUECKHE PEAKIMH CO BpPEMEHEM, dYTOOBl KOMIIEHCHPOBATH
npoOaeMaTiHuHble cUMITOMBL. [Ipu moceineHusx Bpaya, NaueHThl YaCTO HETIOJIHO COOOIIAI0T O
CHUMIITOMAaX, OTHOCSIIMXCSI K JKEBAHUIO U TJIOTAHUIO, M CTEMEHSX TSIKECTH H3-32 aJanTalud
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CHUMIITOMBI JONTOBpeMeHHO. CleoBaTeNbHO, CYIIECTBYIOIIUE CIOCOOBI OLEHKH, KOTOpPBIE
NPUMEHSTUCh KJIMHUYECKH, MOTYT TMPUBOAHUTH K HEMPABWIbHBIM M OIIMOOYHBIM AHATrHO3aM H
nyTsiMm JedeHusi. [lo CyTu, CyliecTByeT HEYIOBJICTBOPEHHas MEOUIMHCKAash MOTPEOHOCTH B
TOYHOH, OOBEKTUBHON U KOJWYECTBEHHOW OLIEHKE CHUMITOMOB U WX CTEMEeHEH TSDKeCTH Y
MaLEeHTOB.

[0005] Hcnonp3oBaHNE CTATUCTHUECKUX AAHHBIX IS MOJTYYEHUS TUATHO30B U JICUSHUS
MOXKeT o0ecreunBaTh pe3yJbTaThl, OasupyrolmMecs Ha OOBEKTUBHBIX JAaHHBIX. OIHAKO
NPUMEHEHNE CTATUCTHYECKUX MaHHBIX OCJOXKHSETCS HW3-3a THUIA, OO0beMa W/WiIH TJIyOUHBI
JOOCTYIHBIX AAHHBIX IJIs1 3aJJaHHOTO HUCCienoBaHus. Hampumep, HaHHBIC, MPUMEHUMbIC IJIs
UIeHTU(UKALIMA OJHOTO KIWHUYECKOrO pe3yjbTara, MOTYT OBbITh HENMPUMEHUMbI sl
UIeHTU(UKALIMU IPYroro KIMHUYECKOro pe3yibTaTa. Kpome Toro, 3agaHHble mapaMeTp JaHHbBIX,
MexaHH3M cOopa CHTHAJOB W/WJM JeicTBHE B Tmporecce cOopa CUTHAJIOB MOTYT OBITh
ONTUMAJBHBIMUA JUISI TIEPBOTO KJIMHUYECKOTO BBIXOAA, HO HEONTUMAJbHBIMHU IJIsI BTOPOTO
KJIMHUYECKOTO BBIXO/A.

[0006] CoOTBETCTBEHHO CYIIECTBYeT MOTPEOHOCTh B  YIYYIIEHHBIX  METONAX
BBITIOJIHEHUSI OLICHKH, TTOCTAHOBKU UArHO30B W HA3HAYEHUH JICUCHUM MAIlUEHTaM C HEPBHO-
MBIIIEYHBIMHU PACCTPONCTBAMHU.

CYIIHOCTDb U30BPETEHHA

[0007] AcmekThl HACTOSIIETO U300PETEHUsT OTHOCSTCS K aHAJM3y MPU3HAKOB HA OCHOBE
curHasoB. B omHOM acnekre, HacTosiIee H300peTeHNe OTHOCUTCS K CrIOco0y, BKIFOUAIOLIEMY B
celst 3Tam MOJy4YeHUsI OTAENbHBIX JJIEKTPUYECKIX CHUTHAJIOB, C(OOPMHUPOBAHHBIX B 3aBUCUMOCTH
OT YacTH Tejla, 3Tam (POPMHUPOBAHHUS MHOXKECTBA BBIICJIEHHBIX IPU3HAKOB HA OCHOBAHUH
OTHENbHBIX JJICKTPUYECKHX CHUTHAJIOB W STall HASHTU(PUKALUNN KIMHUYECKU PEeJIeBAaHTHBIX
MPU3HAKOB W3 MHOXKECTBA BBIICJIEHHBIX MPU3HAKOB, NPU 3TOM KJIMHUYECKU PEJIEBAHTHBIE
MPU3HAKU COOTBETCTBYIOT MOPOTY, YCTAHOBJICHHOMY IO KIMHUYECKOMY PE3YJIbTaTy.

[0008] Crioco® MOKET Takke BKJIHOYATh B Ce0sl MPUMEHEHHe KJIMHUYECKH PEJICBAHTHBIX
MPU3HAKOB ISl OTPENeSeHUs] KJIMHUYECKOTO Pe3ysbTaTa, MPU 3TOM KJIMHUYECKHH pPe3ysbTaT
SIBJISIETCST KAKUM-TO OJHUM W3 JUAarHo3a Wi IjiaHa JjedeHus. OTHOenbHbIe 3JIEKTPUYECKHE
CUTHAJIbI MOTYT OBbITh C(HOPMHUPOBAHBI TIO JEKTPUYECKOMY CHUTHANY Teja, ChOPMUPOBAHHOMY
yacTeio Tena. OTHnenbHbIE SJIEKTPHYECKHE CHIHAIBI MOTYT (POPMHPOBATBCS Ha OCHOBAHHUHU
nBwkeHuss 4dactu Tena. OTHenbHbIE JJIEKTPUYECKHEe CUTHAJbl MOTYT (DOPMHPOBATHCS Ha
OCHOBAHUU CBOWMCTBA YacTH TeJia. MHOXKECTBO BbIICJIEHHBIX MIPU3HAKOB MOXKET 0a3HpOBaThCs Ha
OJHOM WJIH OOJiee M3 aMIUTUTYAHBIX MPH3HAKOB, YACTOThI EPEXOI0B YePe3 HOJIb, CTAHAAPTHOTO
OTKJIOHEHUsI, MAMCIIEPCUH, CPEOHEKBAAPATUYECKOrO 3HaueHws, Kod(dduuumeHra »skKcrecca,
YaCTOThI, MOIIHOCTH TOJIOCHI YaCTOT WU acuMMeTpud. OTHeNbHbIE 3JIEKTPUUECKUE CUTHAbBI
MOTYT (POPMHPOBATHCS HOCHMBIM YCTPOHCTBOM, COIEPKALINM MATYUKH, MPH 3TOM HOCHUMOE
YCTPOMCTBO MOKET OBITh BBITIOJTHEHO ¢ BO3MOXKHOCTBIO (POPMUPOBAHUS HA BBIXOE CMELIAHHOTO
CUTHana, W/WIM MOAYJb pPAa3leleHHs CHTCHAJIOB W3BJICKAET BbIIEJIECHHbIE TPU3HAKU W3
CMEILIAHHOTO CUrHANa.

[0009] Hampumep, MOnyJib pa3fefieHUs] CUTHAJIOB MOXKET NPUMEHSTh YTO-TO OAHO WU



Oomee M3 CIEMOro pasfeleHUss CUTHAJIOB, CJIENOrO pPas3leeHUs HCTOYHHKOB, AMCKPETHOTO
npeoOpaszoBaHus, npeodpasoBanuss Pypbe, HHTETPAIBHOTO NMPeoOpPa3OBaHMs, ABYXCTOPOHHETO
npeoOpaszoBanusi  Jlarutaca, mpeoOpasoBanmsi  MejunHa,  npeoOpa3oBaHus — XapTiH,
KPaTKOBpEeMEHHOro npeodpazoBanus Pypre (wnmm okoHHOTO npeodpasosanus Pypse) (STFT),
KPaTKOBPEMEHHOro  mpeoOpazoBanusi @Pypre ¢  OPSIMOYIOJIbHBIM ~ OKHOM,  YHPIUIET-
npeoOpaszoBanusi, aApoOHoro mnpeodpasoBanus Pypee (FRFT), mnpeobpazoBanust XaHKes,
npeobpaszosanus Pypse-bposza-AronbHuniepa wiIM JIMHEHHOTO KAHOHMYECKOTO peoOpa3oBaHus,
94TOOBI M3BJIEKATh BBIIECJICHHBIC MPU3HAKM M3 CMELIAHHOTO CHrHaja. [[jis OIeHKH BbIAEIEHHBIX
NPU3HAKOB MOJKHO TPUMEHATb aJTOPUTM CiydaiHoro jeca. Ilopor moxer ObITb HOpOrom
KJIaCCU(UKALUH METOOM CJIY4alfHOrO JieCa, W BbIIEICHHbIE NPU3HAKH, HUMEIOIIUE OLICHKY
METOZIOM CIIY4YaiHOTO Jieca Ha YPOBHE WJIM BBILIE IMOPOTa KJIACCU(PUKALUN METOIOM CIYYaiHOTO
Jeca, MOKHO UICHTH(UIMPOBATh KaK KIIMHUYECKU PeJIeBaHTHBIC MpHU3HaKH. [Topor MoxeT ObITh
NOPOrOM HAJEKHOCTH, M BbIIEJICHHBbIC NMPU3HAKH, UMEIOIUE OLCHKY HAleKHOCTH Ha YPOBHE
WIH BBILIe TMOPOra HAAEKHOCTH, MOXKHO HACHTH()HULUPOBATH KaK KJIMHUYECKH DPEIeBAaHTHBIC
npusHaky. OIeHKa HAJEKHOCTH MOMKET OCHOBBIBATBCA Ha YEM-TO OFHOM WWiIH Oojee u3
koppemsiu Crimpmena, BHyTpurpynmnosoil koppessinnu (ICC), xosapuauuu (CV), miomanu
nox kpuBoi (AUC), kinactepuszanuy UiH Z-OLeHKH.

[0010] B npyrom acrnekre HacTosiiee n300peTeHne OTHOCUTCS K CUCTEME, BKITFOUAOLIEH
B ce0sd HOCHMOE YCTPOMCTBO, BKJIOHArOllee B Ce€0s MHOXECTBO MAATYHUKOB, IPOLECCOP,
KOMITbIOTEPHO-YUTAEMOE 3aMIOMHUHAIOIEE YCTPONCTBO, XpaHslee KOMAaHIbl, KOTOpbIE, MPHU
BBIMIOJIHEHUH  TNPOLIECCOPOM,  MNPEINIUCHIBAIOT  CHUCTeME€ TNoJy4aTh uHbopMmanmoo 00
SJNIEKTPUUYECKON aKTUBHOCTU CyOBEKTa W3 HOCHUMOIO YCTPOICTBA, NpPU 5TOM 3JIEKTPUUECKas
AKTHBHOCTb ONpENeNsieTcs MHOXXECTBOM [aTYMKOB, M HACHTH(GUIMPOBATH KIMHUYECKU
peJeBaHTHBIE IPU3HAKH HA OCHOBAHMH MH(OpManUu 00 3JIeKTPHUECKON aKTHBHOCTH.

[0011] Cucrema wMoxeT OBITh JOMOJHUTENBHO BBINOJHEHA C BO3MOXHOCTBIO
KJaccu(PUKAIMK KJIMHUYECKH pEJICBAaHTHBIX MPHU3HAKOB KaKk OAHYy WU Oojiee OoJe3HEN,
onpeneneHus: 3a00eBaHus CyObeKTa MO OHOUN wiu Oonee OoJe3Hel, onpeneneHusi MacimTadba
3a0oneBaHMsl W/WJIM OMpENesieHHe IUIaHa JICYeHWs Ha OCHOBaHMHU Macimraba 3a0oJeBaHMS.
MHOXECTBO [aTYMKOB MOXKET BKJIHOYATh B ce0s maTduk snekrposHuedanorpapum (330),
nat4uk 3sekTpookyiorpadun (J0I), natunk snekrpomuorpaduun (I0I), naTunk n300pakeHus
W/WIK JaTYUK TpeKuHra ria3. KiimHu4ecku pesieBaHTHbIe MPU3HAKK MOXKHO HISHTU(PHULHPOBATH
C MPUMEHEHHEM JITOPUTMa MALTHHHOTO O0YYEHUsI.

KPATKOE OIIMCAHUE OUT' VP

[0012] IIpunaraemble yepTeky, KOTOPbIE BKJIIOUEHbI B HACTOSALIEE OMUCAHUE U SIBIISIFOTCS
€ro YacThl0, WUIIOCTPUPYIOT DPA3JIMYHbIE MPUMEPbI M, BMECTE C ONHMCAHUEM, CIy)KaT I
NOSICHEHHSI IPUHIIUIIOB PACKPbIBAEMbBIX PUMEPOB 1 BAPUAHTOB OCYILIECTBICHUS.

[0013] Acmektbl u300peTeHHs MOTYT OBITH peaqM30BaHbl B CBS3M C BapHAHTAMH
OCYLIECTBIIEHNUs, W300paKEHHBIMH Ha [pujaraeMblx depreskax. JlaHHble — depTexH
NPECTABISIIOT pa3Hble aCHeKThl HACTOSILIErO M300peTeHHs M, KOrja IejecooO0pa3Ho, HOMepa

HOSHHHﬁ, MOsAACHAKIIUE CXOAHbIC KOHCTPYKLIMHU, KOMIIOHCHTBI, MAaTCPpUAJIbl W/WIH 3JIEMEHTHI Ha



pa3HbIX (uUrypax SBIAIOTCA OAMHAKOBbIMH. Cleyer MOHMMAaTh, YTO NPEANONaraercsi, 4To
BO3MOXKHBI ~ pa3jMyHble KOMOMHALMU KOHCTPYKIHH, KOMIIOHEHTOB W/MWJIH 3JIEMEHTOB,
OTJIMYAIOINUECS] OT TeX, KOTOPble KOHKPETHO MOKA3aHbl, I OHM HAaXOAATCS B Ipenenax odobema
HACTOALIETr0 U300peTeHusI.

[0014] Bmecte ¢ TeM, B HAcCTOsIIEHN 3asBKE ONUCAHO U MPOMJUIIOCTPUPOBAHO MHOTO
BApUAHTOB OcyuecTBiIeHus. Hacrosimee n3obpereHne He OrpaHUYMBAETCS KAaKUM-JTHOO OJHHM
€ro AacrneKTOM WM BapUaHTOM OCYLIECTBJICHHMs, ¥ HE OrPAHUYMBAETCS KAKUMHU-THOO
KOMOWHALMSAMU W/WIN TEePEeCTAHOBKAMM TAaKUX ACMEKTOB W/WIM BaPUAHTOB OCYIIECTBJICHUS.
Kpome Toro, kaxnblii W3 acCMEKTOB HACTOSIIEr0O W300pPETeHUs] W/WIM BAapUAHTOB €ro
OCYLIECTBJICHUsSI MOJKHO HCIIOJIb30BaTh 10 OJHOMY WJIM B KOMOMHALIMK C OOHUM WM Oojiee H3
APYTUX AaCMEeKTOB HACTOSLIEr0 W300pEeTeHUs W/WIM BapHAHTOB €ro ocymecTtieHus. Jls
KPAaTKOCTH, HEKOTOpPbIE IE€PECTAHOBKM M KOMOWHALIMM HE pAcCMATPUBAIOTCS W/WIH He
WITIOCTPUPYIOTCST OTAENbHO B HACTOsIIEeN 3asiBKe. A MMEHHO, BapUaHT OCYIIECTBJIEHUS WU
UCITIOJIHEHUSI, OMMCAHHBII B HACTOSIIEN 3asBKE KaK (IIPUMEPHbIN», HE CleqyeT UCTOJIKOBBIBATh
KaK NpPENOYTUTENbHbIM WM BBITOAHBIN, HAlpUMeEp, IO CPABHEHUIO C APYTMMHU BapUaHTAMHU
OCYLIECTBIICHUS WJIM pea3alii;, HA000pOT, BapuUaHT(bl) OCYINECTBJICHHUS IMPEATONAraeTcs
n300paXkaTh U MOKA3bIBATh, KaK KIIPUMEPHBIH(bIe)» BapHaHT(bl) OCYIIECTBICHHUS.

[0015] @wur. 1A - cxema 3aBHCHUMOCTEH, MOSICHSIONIAS BbIACJICHHE U OTOOp MPU3HAKOB, B
COOTBETCTBHH C aCIEKTaMHU HACTOSIIETr0 H300pPETEeHUsI.

[0016] Dur. 1B - Onok-cxema CHUCTEMBI, HM300pa’karolnas MPUMEPHOE OTrOJIOBBE, B
COOTBETCTBHH C aCIIEKTaMH HACTOSAIIEr0o H300peTeHus!.

[0017] @ur. 2 - Onok-cxema CUCTEMbI, H300paxaroias npumep OOOPYHOBaHHS ISt
peanu3alyy CHCTEM U MPOLIECCOB, B COOTBETCTBUU C aCIEKTAMU HACTOSIIIETrO U300peTeHHUs.

[0018] ®ur. 3 - Gnok-cxema, u3oOpakaroliasi MPUMep KOHTPOJUIEPA, B COOTBETCTBUH C
aCTeKTaM1 HACTOSILEro N300peTeHNs.

[0019] ®ur. 4A u 4B - OOK-CXEMbI MOCIEOBATEILHOCTEN OMepaliii, H300pasKarolre
npumep cnocoda, BBIMOJHSIEMOrO CHCTEMOW, B COOTBETCTBUU C AaCIEKTaMH HACTOSILETO
n300peTeHMs.

[0020] Dur. 4C - Onok-cxema TMOCJIEIOBATENILHOCTH OMEpalii, MOSICHSFOLIAs
UIEHTUQUKALMI0O ¥ TPUMEHEHHUE KIMHHYECKU PEJICBAHTHBIX NMPHU3HAKOB, B COOTBETCTBUH C
aCIIeKTaMH HACTOSLIETO N300PETeHUSI.

[0021] @ur. 5 - orpaHUYeHMs] CYIIECTBYIOIIUX KPUTEPUEB KIMHUYECKUX PEe3yJIbTaTOB,
KOT/1a HEKOTOPBIE PE3YJIbTATHI OABEPKEHBI OIINOKAM ITAMSITH.

[0022] ®ur. 6 - mpuUMepHbIE BBIXOAHBIC TOKa3aHUS B COOTBETCTBHU C BapHAHTOM
OCYIIECTBIICHHUSI HACTOSIIIErO H300PETEHMS.

[0023] @ur. 7 - 1ONOJIHUTENbHBIE TPUMEPHBIE BBIXOAHbIE MOKA3aHHUsI B COOTBETCTBUHU C
ACTIEKTOM HACTOSIIIEr0 H300pETEHMS.

[0024] ®ur. 8 - TeruoBas kapra ueTbipex (4) 3agaHMN U KOppensuuu Z-OLEHOK B
COOTBETCTBHHM C BAPUAHTOM OCYLIECTBJIEHUS HACTOSINETrO N300pETEHMS.

[0025] Pur. 9 - TemuoBas KapTa MEPEMEHHBIX MMapaMEeTPOB M JEUCTBUM, KOTOpas



IEMOHCTPUPYET Ka4deCTBEHHBbIE PAa3IMYMsl MEXAy CyOBeKTaMHM M MEXAy MACHCTBUSIMH, B
COOTBETCTBHH C BAPUAHTOM OCYLIECTBJICHUS HACTOSIIETrO H300PETEHMS.

[0026] @ur. 10 - rpaduueckoe npeacTaBieHNe pe3yabTaToB Koppensanun CrnupMeHa 1ist
JaHHBIX C ¢ur. 9, MOKa3pIBAIOLIEE, YTO BBICOKOKOPPETUPOBAHHBIE IIApaMeTphl, IO BCel
BUIUMOCTH, CJIy’KaT MEPOH OJMHAKOBBIX ACIEKTOB OHOJOTMYECKHX OCOOEHHOCTEH IuIa, B
COOTBETCTBHH C BAPHAHTOM OCYILIECTBJICHHUS] HACTOSILIETO N300peTeHus!.

[0027] @ur. 11 - mpencraBneHue nokasatesnell BHyTpurpynnosoi koppemiuuu (ICC-
rokaszaTesiell), KOTOpbI€ CIy>KaT JUIsl TMPOBEPKU PETECTOBON HAJEKHOCTH MapaMeTpoB H
ONpEeNENsIOT KIMHUYECKYI0 3HA4YUMOCTb, B COOTBETCTBUM C BapUaHTOM OCYINECTBJICHUS
HACTOSILIETrO U300pETeHUSI.

[0028] @ur. 12 - Ttaxxe npencrasinenue [CC-mokazareneid, KOTOpbIE CIy>KaT IS
NPOBEPKU PETECTOBONM HAJEKHOCTH MAapPaMETPOB U IOMOTAKT ONPENENIUTh KJINHUYECKYIO
3HAYUMOCTb, B COOTBETCTBHH C BAPUAHTOM OCYIIECTBJICHHUS HACTOSINETO H300PETCHHUSI.

[0029] @ur. 13 - cxema cmocoba CIy4allHOrO Jieca B COOTBETCTBHU C BapHUAHTOM
OCYILIECTBIICHHUSI HACTOSIIIErO H300PETEHMS.

[0030] @ur. 14 - owumenka(u) F1 nansg u3MeHEHMs, HACKOJBKO XOPOILIO MOJENb
KJIacCU(pUINPYET KOHKPETHOE EHCTBHE (HANpUMep, INIOTAHUE), B COOTBETCTBHH C BapUAHTOM
OCYIIECTBIICHUSI HACTOSIIIErO H300PETEHMS.

[0031] @ur. 15 - ynyumeHHble oueHkH F1, ucnonp3yrouye napamMeTpsl U3 JBYX LIUKJIOB
KOHCTPYMPOBAaHMsI MPHU3HAKOB, MNPUBOMALIMX K yiayudlleHH:o oueHku F1 1ns HekoTopbIx
IEWUCTBUI, B COOTBETCTBUH C BAPUAHTOM OCYLIECTBJICHHS HACTOSIIETO H300PETEHHS.

[0032] ®ur. 16 - ynyumenHble oueHkd F1 B ¢popmare rucrorpaMMbl B COOTBETCTBUU C
BApUAHTOM OCYIIECTBJICHUS HACTOSINETrO N300pETeHNs.

[0033] @ur. 17 - ouenku F1 yTpoM M BedepoM B COOTBETCTBHH C BapHUAHTOM
OCYIIECTBJICHUS] HACTOSIIETr0 N300pEeTeHHS.

[0034] ®ur. 18 - cxema misg BapUAHTOB AJITOPUTMOB BbIOOpPA B COOTBETCTBHUH C
BAPUAHTOM OCYIIECTBJICHUSI HACTOSIETO H300PETeHMUSI.

[0035] ®ur. 19 - 3HaueHus s TJIOTAHUS IJIs1 PA3HBIX MOJIOC YaCTOT B COOTBETCTBUH C
BapUAHTOM OCYIIECTBJICHUSI HACTOSIIETO H300PETEHHUSI.

[0036] ®ur. 20 - kgacTepbl U COOTBETCTBYIOIINE KaHAJbl B COOTBETCTBUH C BapHAHTOM
OCYILIECTBIICHHUSI HACTOSIIIErO H300PETEHMS.

[0037] @ur. 21 - aMIUIMTYAHBIE, YaCTOTHBIE KaHAJbl U KaHAJIbl MOITHOCTH TOJIOC YaCTOT
¢ gapyrumu (akropamMH B COOTBETCTBUM C BApUAHTOM OCYLIECTBJICHHS HACTOSIIETO
300peTeHMs.

[0038] Dur. 22 - mnpencraBinenwe 3HavyeHuss komapuaumu (CV) mns momenu co
CMELIaHHbIMH 3P eKTaMi Ha OCHOBAHHH YTPEHHUX HU3MEPEHHH, B COOTBETCTBUU C BaApPUAHTOM
OCYILIECTBIIEHUSI HACTOSIIIErO H300PETEHMSI.

[0039] @wur. 23 - pe3ynabTaThl U3MEPEHHH PAa3TUYHBIX COCTABJIOINX, COOPAHHBIX B
TEUEHUE HECKOJIbKUX MEePUONOB BPEMEHHU W3MEPEHUs, B COOTBETCTBUM C BapUAHTOM

OCYIIECTBJICHUS HACTOSALIECTO I/I306peTeHI/I$I.



[0040] ®ur. 24 - npencrapieHne Z-OUEHOK ISl PA3JIMYHBIX COU€TAHUM MHIUBHUIYYMOB,
BPEMEHHM U 33JJaHUH B COOTBETCTBUU C BAPUAHTOM OCYINECTBIICHHUS] HACTOSALIETO H300PETEHUS.

[0041] Dur. 25 - mnpexacraBieHWe 3aJaHUN Ha JUarpaMme YHUGULUPOBAHHOM
annpokcuManu W npoekuuu MHorooOpasuii (UMAP) B COOTBETCTBHM C BapuUaHTOM
OCYILECTBIICHUSI HACTOSIIETr0 N300pEeTEHHS.

[0042] Dur. 26 - mnpencraBjieHUEe WHAUBUAYAJIbHBIX JaHHBIX Ha JUarpaMme
YHUPUIMPOBAHHON anmpokcumanuu u npoekuun MHoroobpasuii (UMAP) B cooTBeTcTBUH C
BapUAHTOM OCYIIECTBJICHUSI HACTOSILETO H300PETeHMUSI.

[0043] ®ur. 27 - npencTaBieHue BPEMEHHBIX TaHHBIX HA AUAarpamMme YHU(DULUPOBAHHOMN
annpokcuManuu W npoekuuu MHorooOpasuii (UMAP) B COOTBETCTBHM C BapHUaHTOM
OCYILIECTBIICHHUSI HACTOSIIIErO H300PETEHMS.

[0044] ®ur. 28 - mpeacTaBiIeHUE 3HAYEHUN MO TJIOTAHUIO MO HECKOJIbKUM KaHajlaM B
COOTBETCTBHH C BAPUAHTOM OCYLIECTBJICHUS HACTOSINETrO H300PETEHMS.

[0045] Dwur. 29 - mnpencraBieHHWE 3HAYCHUN 3HAUYMMOCTH, TMOJYYEHHBIX METOAOM
CJly4aifHOroO Jieca, MO HECKOJbKHM KaHajaM B COOTBETCTBUM C BapUAHTOM OCYILECTBIEHMUS
HACTOSIIETrO U300pETeHHSI.

[0046] ®ur. 30 - craTHCTHYECKas XapaKTEPUCTHUKA KJIACTEPOB B COOTBETCTBUH C
BapUAHTOM OCYIIECTBJICHUSI HACTOSIIETO H300PETeHHUSI.

[0047] @wr. 31 - npencrasieHue Z-OIEHOK IO 3aaHUSIM BO BPeMsi BHIOOPOK YTPEHHUX
TAHHBIX B COOTBETCTBHHU C BAPHAHTOM OCYINECTBIIEHUS HACTOSALIETO N300pETEeHNS.

[0048] Dur. 32 - npencTaBieHue Z-OLEHOK MO 3aJaHUSIM BO BpeMsi BBIOOPOK BEYEPHHUX
TAHHBIX B COOTBETCTBHU C BAPHAHTOM OCYINECTBJIEHUS HACTOSALIETO U300pETEeHNUS.

[0049] ®ur. 33 - mpeacTaBieHHe Z-OLEHOK JJIsl aHAjlu3a METOJIOM NEPEKPECTHON
npoBepku ¢ uckimoueHneM no oxHomy (LOOCYV) no 3agaHusiM B COOTBETCTBUHU C BapUAHTOM
OCYIIECTBJICHUS] HACTOSIIETr0 N300pEeTeHHS.

[0050] ®ur. 34 - mpencraBjieHue Z-OLIEHOK sl CTaHAApTHOro oTkjoHeHus (SD) BO
BpeMsi BBIOOPOK YTPEHHHX JAHHBIX B COOTBETCTBUU C BAPUAHTOM OCYINECTBJICHUS HACTOSIIIETO
n300peTeHMs.

[0051] @wur. 35 - npencTaBieHue Z-OLEHOK MO 3aJaHUSIM BO BpeMsi BBIOOPOK BEYEPHHUX
JaHHBIX B COOTBETCTBHHU C BAPHAHTOM OCYINECTBIICHUS HACTOSIIETO U300PETeHNUS.

[0052] Dur. 36 - mpencraeneHue 3HaueHud CV 1is MoAenw CO CMEIIAHHBIMU
sddexramu 1y BBIOOPOK BEUEPHUX AAHHBIX B COOTBETCTBHU C BAapHUAHTOM OCYIIECTBIICHHUS
HACTOSIIETO U300pETeHHSI.

[0053] Dur. 37 - pa3Opochl pe3yabTaTOB W3MEPEHHH MOIIHOCTEH MOJOC YacTOT IJIs
BBIOOPOK JaHHBIX IO YJIBIOKAM B COOTBETCTBHU C BAaPHAHTOM OCYINECTBJICHHS HACTOSIILETrO
M300peTeHMs.

[0054] Dur. 38 - TermoBas kapta kinactepoB [CC st pe3yabTaTOB BEUEPHUX U3MEPEHUN
B COOTBETCTBHUHU C BAPUAHTOM OCYIIECTBIICHHUS] HACTOSIIETO N300pETeHNS.

[0055] Pur. 39 - rtemnoBas kapra kiactepoB ICC anda Mozmenu cO CMEIIAHHBIMU

s¢pdexramu, TPU HCIOIB30BAHUN PE3YJIbTATOB BEUYEPHUX H3MEPEHHI B COOTBETCTBUU C



BapUAHTOM OCYIIECTBJICHUSI HACTOSIIETr0 H300PETeHHUSI.

[0056] ®ur. 40 - quarpaMMbl CTOXaCTUYECKOTO BJIOKEHHUSI COCENIeH C t-pacrpeneeHueM
(t-SNE) nns uHAMBHIYyyMOB, 3aJaHUH U BPEMEHU B COOTBETCTBUHU C BAPUAHTOM OCYILIECTBIICHHS
HACTOALIETr0 U300peTeHusI.

[0057] ®ur. 41 - paznuuHbIe [UATPaAMMBI JIJIs KJI1ACCOB BBIOOPOK AAHHBIX B COOTBETCTBUH
C BapUAHTOM OCYLIECTBJICHHUs HACTOSLIETO N300 PETEHUS.

[0058] dur. 42 - puarpammbl UMAP 1 MHAUBUAYYMOB, 3aJlaHUll U BPEMEHU B
COOTBETCTBHH C BAPUAHTOM OCYLIECTBJICHHUSI HACTOSINETO H300PETEHMS.

[0059] ®ur. 43 u 44 - pe3yabTaThl NOATBEPIKAEHUS ISl Pa3HBIX 3aaHUM MO Pa3TUYHbIM
KaHAJIaM B COOTBETCTBUU C BAPHAHTOM OCYIIECTBJICHUS] HACTOSIIETO H300PETEHUSI.

[0060] @wur. 45 - Onok-cxemMa TOCIENOBATEIBHOCTH  OMNEpaluii  Mpouecca
KOHCTPYMPOBAaHMsI TMPHU3HAKOB B COOTBETCTBUU C BapUAaHTOM OCYLIECTBJIEHHS HACTOSIIErO
300peTeHMs.

[0061] dur. 46 - npenacTaBieHWE NPU3HAKOB B YACTOTHO-BPEMEHHOUW OOJaCTH B
COOTBETCTBHH C BAPUAHTOM OCYLIECTBJIICHUS HACTOSIIETO H300PETEHMS.

[0062] ®ur. 47 - mnpeAcCTaBIeHHWE KAYeCTBEHHBIX pa3inuuii, HAOIIOJAeMbIX TIO
pernpe3eHTaTUBHBIM CUTHAJIaM, B COOTBETCTBMM C BapUaHTOM OCYIIECTBJIEHUS HACTOSLIEro
H300peTeHMs.

[0063] Dur. 48 - npexacrasnenue koppensauuun CrnupmMeHa NPU3HAKOB B COOTBETCTBUU C
BapUAHTOM OCYIIECTBJICHUS] HACTOSIIETrO H300PETeHHUSI.

[0064] Pur. 49 - npencraBieHUE KAYeCTBEHHBIX PAa3IN4uil Mexay 16 neicTBUsMH IO
UMHTALMM OLEHKH pe3yapTaroB padoTel (mock-PerfOs) B cooTBeTcTBUM € BapuaHTOM
OCYILECTBIICHUSI HACTOSIIETr0 N300pEeTeHHS.

[0065] @wur. 50 - TeriOBBIE KapThl NPHU3HAKOB B COOTBETCTBUU C BapHAHTOM
OCYIIECTBJICHUS] HACTOSIIETr0 N300pEeTeHHS.

[0066] @ur. 51 - wmomenu CNN, 0OCTpOEHHBIE IO HCXOOHBIM JIaHHBIM
OMOBJIEKTPUYECKUX CHTHAJIOB OHOMETPUYECKOTO CEHCOPHOTO YCTPOWCTBA B COOTBETCTBUH C
BapUAHTOM OCYIIECTBJICHUSI HACTOSIETO H300PETEHHUSI.

[0067] @ur. 52 - nuarpamma AeHCTBUI 1 AecTBUiA ¢ oneHkamu F1 knaccudukamm
YPOBHEH IUIsI TPU3HAKOB W3 OMOMETPHYECKOrO CEHCOPHOTO YCTPOMCTBA B COOTBETCTBHUHU C
BapUAHTOM OCYIIECTBJICHUSI HACTOSIIETO H300PETEHHUSI.

[0068] @ur. 53 - TemyoBas KapTra aHaiIM3a aTPHOYLUH MPU3HAKOB B COOTBETCTBUU C
BapUAHTOM OCYIIECTBJICHUSI HACTOSILETO H300PETEHHUSI.

[0069] ®ur. 54 - NMOTOK HAAaHHBIX 1Jisi OOy4YEeHHs] MOJAENU MAIIMHHOTO OOY4YeHHs B
COOTBETCTBHH C OJHUM WM O0Jiee BApUAHTAMH OCYIIECTBICHHUS.

[0070] ®ur. 55 - nmpumepHasi cxeMa KOMITBIOTEPHOTO yCTPOMCTBA B COOTBETCTBUU C
OIHUM WJIH O0Jiee BApUAHTAMHU OCYILIECTBICHHUS.

[0071] B xoHTekcTe HaCTOALIEH 3asiBKH, (POPMYJIHPOBKH «COAEPIKUTY, KCOAEPIKALLIMIN,
«BKJIFOYAaeT B ceOs», «BKIIOYAOIMUNA B cels», mwin 000e Ipyroe BHIOM3MEHEHHE NaHHBIX

(bOpMyJIMPOBOK MpeIHA3HAYEHBbI, YTOOBI MPEeNyCMAaTPUBATh HEIKCKIFO3MBHOE BKIIIOUEHHUE, B



pe3yJIbTaTe 4ero mpouece, Crocod, u3aenne Wil ycTpoicTBO, KOTOPBIH(0e) COOepKUT NepeueHb
3JIEMEHTOB, BKJIFOYAET B ceOs1 HE TOJBKO JTAaHHbIE 3JIEMEHTBI, HO MOJKET BKJIFOYATh B ceOst Ipyrue
3JIEMEHTBI, HE NEePeUHCIICHHbIE SBHBIM 00pa3oM WM MPUCYIIUE TAKOMY IPOLECCy, CIOcoly,
U3/IEJIUI0 WIM YCTPOUCTBY. BhIpaskeHne «pUMEpPHBI» NPUMEHSIETCS B CMBICIIE KIIPUMEDY, a HEe
«Haunbonee noaxonsamuin. Kpome Toro, onpeneneHus «repBblii», KBTOPOW» U TOMY MOAOOHOE B
HACTOALIEH 3asBKe HE O3HAYAIOT HHUKAKUX IOPSAAKA, KOJMYECTBA WJIM 3HAYMMOCTH, a
NPUMEHSIOTCS, YTOOBI OTIIMYATh 3JIEMEHT WIN KOHCTPYKLHUIO OT Apyrux. Kpome Toro, npusHaku
€IMHCTBEHHOTO 4Kcia (B (JopMe HEONPEAeIEHHOTO apTUKJIIS B OPUTHHAJIE) B HACTOSIIEH 3asBKe
HEe O3HAUalOT OrPAHWYEHUs] KOJMYECTBA, a4 O3HAYAIOT HAJIW4Me OJHOro wmiu Oomee wu3
YIOMSTHYTBIX OOBEKTOB.

[0072] ITpu 5TOM, Uil MPOCTOTHI U YETKOCTH M300PAKEHUSI, HEKOTOPBIE aCIEeKThI (QUTYD
MOKa3bIBAIOT OOIIYH0 KOHCTPYKLHUIO W/WIKM CrIOCO0 CO3JaHHMA PAa3IMYHBIX BAPHAHTOB
ocymecteieHus. Omucanuss U MOAPOOHbIE CBEACHHS O IIMPOKO H3BECTHBIX 3JIEMEHTAX M
METO/IaX MOTYT OITyCKaTbCs, YTOObI M30€XKaTh W3JIHUINHETO 3aTEeMHEHUsI IPYTHX MPU3HAKOB.
OnemeHTbl Ha ¢urypax He 00s3aTenbHO BbIUEPYEHBI B MacmuTade, pa3Mepbl HEKOTOPBIX
3JIEMEHTOB MOTYT OBbITh MPEYBEIMUYEHBI 10 CPABHEHHIO C APYTUMH 3JIEMEHTAMH, YTOObI ClIENaTh
NpUMEpPHBbIE BAPUAHTBI OCYLIECTBIEHUs Oojiee MOHATHBIMU. Hampumep, cpeaHuii CenUanucT B
TaHHOM 00JIaCTH TEXHUKH MOHMMAET, UYTO BUABI COOKY BBIUEPUEHBI HE B MACIITA0€ U HE TOJDKHBI
CUMTATBCA  MPEACTABISIOLIMMU  TNPOMOPLHMOHANBHBIE  OTHOIIGHHS  MEKAY  Pa3sHbIMHU
KOMITOHEHTaMHu. Bunbl cOOKy mpemIokeHbl IJs1 TOMOLIM B H300pAKEHHM PA3IHUHBIX
KOMITOHEHTOB IIOKa3aHHOTO y3J1a M JEMOHCTPAIlMM HX pACHOJIOXKEHUS JPYr OTHOCHTEJIBHO

apyra.

KPATKOE OIIMCAHHUE

[0073] Manee OyayT NPUBOAMTHCS MOAPOOHBIE CCHUIKM HA TNPHMEPbI HACTOSIIErO
n300peTeHust, KOTopble N300pa’KeHbl Ha MpUIaraeMbIX deprekax. Besnme, rme 3T0 BO3MOXKHO,
OJMHAKOBbIE HOMEpa MO3MLHUI OyAyT HMCIOJNB30BaTbCS HA BCEX 4YepTexkax ajsi 0OO03HAUYEHHsI
OIMHAKOBBIX MIJIM TMOXOXHX uacTedl. OrmnpeneneHue «IUCTaNbHBIN» OTHOCUTCS K YYacTKy,
HanbOonee yoajleHHOMY OT IIOJIb30BaTelNis, NPU BBEAECHHH YCTPOWCTBAa B cyObekTa. Hampotus,
OTpeeNIeHNe «IPOKCHMAJIbHBIN» OTHOCHTCS K y4YacTKy, ONMKaWIIeMy K IOJIb30BATENO, MPH
yCTAHOBKE YCTPOWCTBA Ha CyObekTe. B mocneayromieM ONMMCaHUH, TEPMUHBI OTHOCUTEJIBHOTO
3HAYEHHUS, TAKHUE KaK «OKOJIO», IO CYINECTBY», «IPUOMUZUTENBHO» U T.IL, TPUMEHSIOTCS IS
yKa3aHus BO3MOXHOMN Bapuarmu +10% 3asBJI€HHOrO YUCIEHHOTO 3HAUEHUsI.

[0074] AcnekTbl packpeITOro TmpeaMeTa H300peTeHHs OTHOCATCA, B OOmeM, K
NOJYYEHUIO CUTHAJIOB, C(OPMHPOBAHHBIX B 3aBHUCUMOCTH OT COCTaBHOHW YacTH Tela
uaauBUAyyMa. CurHansl MOryT Oa3MpoOBaThCS Ha MJIM MOTYT (POPMHPOBATHCS Ha OCHOBAHHUH
SNEKTPUYECKON AaKTMBHOCTH, (PU3MUECKONW aKTUBHOCTH, OMOMETPHUYECKMX NAHHBIX, JAHHBIX O
IBIDKEHUH WJIM  JEOOOM  XapakTepHOM  CBOMCTBE Tella HWHAMBUAYyyMa, IEHCTBUSA,
COOTBETCTBYIOLIETO TEJy MHAUBHIYYMA, PEAKINU TeJla HHANBHAYyYMa WIH 4ero-TO MOAO0OHOTO.
Curnansel MOTyT (OPMHPOBATHCS YCTPOHCTBOM cOOpa CHTHAJIOB, KOTOPOE MOXKET IOJIy4aTh

CUTHAJIBI C UCTIOJIb30BAHUEM OHOTO Uin Oosiee naTunkoB. Hampumep, acrekTsl pacKpbIBa€MOro



npeaMera n300peTeHus] OTHOCATCA K crocobaM npouaInpoBaHus ONOMETPHYECKUX yKazaTesel
cyObeKkTa ¢ HCIOJb30BAHHEM HOCHUMOIrO OHMOMETPHUYECKOro ycTpoicTsa. OmmMcaHO Takxke
npouIMpOBaHUE C MCIIOJNB30BAaHMEM KOMITBIOTEPOB C LEJBI0 PAHHEr0 paclO3HaBAHUS
NOTEHLIHUAJIBHOTO 3a00JIeBaHUS WIIM PACCTPOMCTBA y MALMEHTA, B PE3YJIbTATE KOTOPOTrO MOXKHO
HOJTy4aTh PAaHHHUN JAMArHO3 U OCYIIECTBISITH Teparuio. PacKpbIThl TakKe acleKThl PHUMEPHOTO
HOCHMOTO OMOMETPUYECKOT0 YCTPOICTBA.

[0075] Peanuzauuu packpbITOro mpenMera M300pETeHUs BKJIIOYAIOT B Ce0s HOCHMYIO
cucTeMy UIsl UACHTUQHUKAIMU OMOMETpUYECKHX ykasaTeneil y smoneil. CUCTEeMbl U METOMBI,
PacCKpBITBIE B HACTOSIIIEH 3asiBKE, MOXKHO HCIOJIb30BATh JJISI YCTPAHEHHs] HETPHEeMJIEMbIX
npoOesioB B BBISIBICHUH W JICUEHHU TMALHEHTOB, MPUCYTCTBYIOLIMX TPH HEBPOJOTMYECKOM
3a00NeBaHUM WM PACCTPOiCTBE. B  HWaCTHOCTH, pPACKPBITO HEWHBA3UBHOE HOCHUMOE
OuomMeTpHyYecKoe yCTPOHCTBO (HAampuMep, 3ayLIHOE YCTPOHCTBO) IUIsi OOHAPYIKEHUS IBUKEHUS
MALUEeHTa, B YaCTHOCTH, JIMLEBbIX [BIKEHHH, TAKUX KaK peub, KEBaHHE, TJIOTAHUE, IBIKSHUS
IIeH W/WJIK IBYKEHHS TJ1a3.

[0076] Peanmu3zanuu pacKpbITOrO MpeAMeTa H300pEeTeHUsT MPEANIaratoT CrocOObI 3arpy3Ku
OompLIOrOo MaccuBa JAHHBIX Ul aHanu3a. Hampumep, aHamM3 MOXHO BBIIOJHITH C
NPUMEHEHUEM CJIOKHOTO CTATUCTUYECKOTO aHajlM3a M MAIIWHHOrO oOy4eHus (WiH
HCKYCCTBEHHOTO MHTEJUIEKTA), BCIEACTBUE YEro MOXKHO O0€CIeYnBaTh, IOBTOPHO TECTUPOBATH
¥ OCMBICIIBATh Ha/leXKHbIE pe3ynbTaThl. CHCTEMBI 1 METOABI, PACKPBITHIE B HACTOSIIEH 3asBKE,
NpeayCMaTPUBAIOT U MALMEHTa yJ0O0CTBO M COONIO/IEHHE MPEeANUCaHUN, OONBLIYIO TPYIITY
KaHAJIOB BBOJA/BbIBOAA Jsi cOOpa OOJBIIOr0 MaccMBa AAHHBIX, MAIIWHHBIE CTATUCTHUECKUE
aHaJIu3bl C BBICOKOW HAJEXKHOCTBIO, paHHEE PACIIO3HABAHHE PACCTPOWMCTB WM 3a00JI€BaHUI,
paHHee BMEIIATENLCTBO HA MpPEeIMeT pacCTpoicTBa WM 3a00JN€BaHUS U yJydIIEHHBbIE
KJIMHUYECKUE PE3yJIbTaThl.

[0077] Peanmu3amuu pacKpbITOrO mpeaMmera H300pETeHHS MOXKHO HCIHONb30BaTh IS
oOHapykeHHst 3a00jieBaHUS W/WJM  PAcCTPOCTBA HAa OCHOBe cOOpa OOBEKTHBHBIX
CTaTUCTUYECKUX NaHHbIX. Hampumep, peanusaliu packpbITOro mpeamera M300peTeHUsT MOTYT
OBITh MPUTOAHBI MPH HEBPOJOTHUECKOM 3a00JIeBaHUK, Hampumep, Tsokeaon muacrenuun (MQG),
KOT/1a MPEIKIMHUYECKHE CUTHAJIBI MOTYT OKa3aThbCsl HEOOHAPY KEHHBIMH.

[0078] VYcoBepimeHCTBOBaHME KOHBEWEPHBIX MPOLIECCOB U Pa3pabOTKU W aHajH3a
JaHHBIX HOCHMBIX AAaTYMKOB W MHTEIPHUPOBAHHBIC CPENbl IJs HCIOJb30BAHHS 3THUX JAHHBIX B
KJIMHUYECKHX YCJIOBUSIX HMEIOT PeINarollee 3HA4YeHWE Uil MOBBIIEHHsS] TOYHOCTH JHWArHo3a
MAalMEeHTa M KOHTPOJsS 3(PQEKTOB JICUCHHS HA BCEX CTAOUAX KIMHUYECKOTO HCCIIEIOBAHUS
nekapctB. [1pu pa3paboTke Kak HOCHMBIX YCTPOHCTB, TaK U CIOCOOOB, C MPUMEHEHHEM KOTOPBIX
00pabaThIBalOTCA U AHATU3UPYIOTCA JAHHBIE HOCHMBIX YCTPOICTB B KJIMHHUYECKUX YCIIOBHSX,
CYIIECTBYIOT mpoOsemMbl. MeTonpl, pacKpbIThle B HACTOSIIEH 3asBKe, PEIIAalOT JaHHbIE
npoOJeMbl U BKIIOYAKOT B ceOsl NMpHMEPHbIE OKA3aTEeNbCTBA KOHLENLNH, HCIOIb3YIOLINe
ycrpoiictea 10 cOopa curnHanoB (Hampumep, npudOp IJsl YIAyYIIEHUS CHA/HOCHMBIN
OMOMETpPHYECKUII aTYMK, KOTOPBIH H3MepsieT CHUrHajibl snekTpomuorpadun (OMI),

anextposHnedanorpapuu (331) u snekrpookynorpapun (F0I')), kak nmokaszaHo Ha ¢ur. 1B,
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9TOOBI OLIEHUBATH IBW)KEHUS JIMLEBBIX W/MIIK TJA3HBIX MBI MPH HCCIEIOBAHUU 3OPOBBIX
NAllMEHTOB KOHTPOJIbHON rpynnbl. PackpbiBaeTcsl MONE3HOCTh METOAA KOHCTPYHPOBAHMS
OOBEKTUBHBIX TPHU3HAKOB MU KJAacCH(PUKAMK JAEHCTBHH, NPEIHA3HAUYEHHBIX OTPaKEHUs
UCTUHHBIX OLIEHOK pe3ynsratoB padotel (PerfOs). PackpeiBaeTcss MeTox aHanmuza W
pPAaH)XHUPOBAHUSI TOJE3HOCTH TNPU3HAKOB, BBIPAOOTaHHBIX Osaromapsi OHOMETPUUECKHM
CEHCOPHBIM YCTPOICTBA, U TO, KaK 3TU JAHHbIE MOXKHO HCIOJNb30BaTh JUIA KJIaCCH(UKALMU
ACUCTBUN, BBIMONHAEMBIX B JAaHHBIX YCJIOBHAX HCCIEAOBaHUA. PacKpbIBAalOTCA TaKxke
OTPAaHUYEHUS] aHAJIM3a BPEMEHHBIX PSIIOB, BBIMOJHAEMOrO JJIsl JAHHBIX OUO3JIEKTPUUECKUX
CHUTHAJIOB, COOMpPAEMbIX B TEUEHHE KOPOTKUX TNEPUOJOB BPEMEHH, IO CPAaBHEHUIO C
aHAJIUTUYECKUM METO/IOM Ha OCHOBE NMPU3HAKOB.

[0079] ManHble, cPOpMHpPOBAHHBIE OUOMETPUYECKUMH CEHCOPHBIMH YCTPOMCTBAMH,
MOYKHO HCIIONIb30BaTh IS KiaccH(ukanmy HHGOPMALMK O Tejle MHAUBHAyyMa (Hampumep, O
HEKOTOPBIX THIAX JBIWKEHUH MBII Yepena W ria3). Muadopmanus, packpeitas B HACTOSIIEH
3asBKe, AeT OCHOBAHHE IMPEIIOJOKUTh, YTO OMOMETPHUYECKHE HOCHMBIE YCTPOWCTBA MOYKHO
NPUMEHSTh i1 OOBEKTUBHOIO KOHTPOJSI HEKOTOpOH uHpopmammu O Tene (Hampumep,
IBIDKEHUH uepera, TAKHX KaK 4acToTa MHUraHus rias3). Hampumep, Takas nHpopmauus o Tene
MOXET BKJIIOYaTh B ce0s ABIDKEHHUE, pa3Max KOTOPOTO YBEJIMUUBAECTCS MPU HEKOTOPBIX HEPBHO-
MBILIEYHBbIX PACCTPOICTBAX, TAKUX KaK TsKenas IJa3Has MUACTEHHs, U YMEHbIIAeTCs IpU
MApPKMHCOHOBCKUX paccTpoiicTBax. Kpome TOro, MMerTCs MPEUMYILLEeCTBA OJHOBPEMEHHOIO
usMepeHus: (opM CHrHaJOB HECKOJbKMX THIIOB M3 OJHOTO YCTPOHCTBA, C Y4YETOM
NPOJIEMOHCTPUPOBAHHON MOJIE3HOCTH AAHHBIX (POPM CHUTHAJIOB JIi KOJHMYECTBEHHOM OLIEHKH
3a00neBaHNs B KIIMHUYECKHUX YCIOBUSX.

[0080] Kax packpbIBaeTCsi B HACTOSIIIEH 3asiBKE, AaHAJIN3bl 3HAYUMOCTU NIPU3HAKOB MOTYT
nokasbiBaTh, 4To DOI" CcBs3aHa, B OCHOBHOM, C BKJIAJIOM B JIBUTaTE€JIbHYIO aKTHMBHOCTb B3IJIAJA
WIH TJ1a3 (BBEpX, BJIEBO M BIPABO), BO BPEMsI aHAJIN3a TOTO, KAKHE MPU3HAKH SIBJISIFOTCS CAMbIMU
3HAYUMBIMH TPHU KJIAacCUPUKALMKU OEHCTBUH C MPUMEHEHHEM Mopenu ciydaiHoro yeca (RF-
mozgenu). Curnanel D0, OMI' u japyrue WrparoT BaKHYK pOJIb B TaKHX IMOKA3aHHSIX.
[IpucytcTBUe apTedakTOB B CHUTHAJAX MOXKET 3aTPYAHITH aHAIW3 BKJIaga (OPM CHUTHAJIOB.
Hanpumep, npu BBIMOTHEHUH KEBATEIBHBIX ABMKEHHUH, KOrjga octaroyHass DOMI -akTHBHOCTS,
KOTOpasi HaKJIaJbIBaeTCsl HAa TUMHYHbIE 4acTOThl DI, coxpaHuBinecs B curHaine I3 mocre
pa3zenieHus] CUTHAJIOB, TOJy4daeTcsl mepeoleHka Bkjiana (opmer curHana O30, CymecTByrOT
MHOTOUYHCJICHHbIE HEPBHO-MBIIICYHbIE W/WJIM HEHPONETeHEepPAaTUBHBIE pACCTPONCTBA, IS
KOTOPBIX, BO3MOXXHO, IIOJIE3HO YCOBEpLIEHCTBOBATh IPUMEHEHHE TEXHOJOTUH HOCHUMBIX
JaTYMKOB, KaK OMMCAHO B HACTOsALIEH 3asBKe.

[0081] MeTonbl, pacKpbIThie B HACTOSIIIEH 3asiBKE, BKJIIOYAIOT B ¢e0s psii OCOOCHHOCTEH
KOHCTPYHPOBAHUS U aHaIM3a NMpU3HAKOB. CPaBHUBAIOTCA TOYHOCTH KiacCHpUKAU (OLEHKH
F1) wmonmeneil, mocTpoeHHBIX MO OOpaOOTaHHBIM JAHHBIM HATYUKOB, a TaKXKe MOJIENEH,
NIOCTPOEHHBIX MO HEOOPaOOTaHHBIM JAaHHBIM OMO3JIEKTpUYeCKHX cHrHanoB. HeszaBmcumo oT
ayrMEHTallu|, PEeTyIsIpU3aLUi JaHHBIX U JPYTHMX METOJOB, IPUMEHSIEMBIX POTUB YPE3MEPHOM

annpoOKCUMALMH, 3aMEYEeHO, UYTO Ha0Op AAaHHBIX [UId OOy4eHHus, NMPUMEHSeMbIH B NPUMEpPax,



11

NPE/ICTABJICHHBIX B HACTOSIIEH 3asiBKEe, OBbUT CIMIIKOM Mall [yt 0OydeHus: 00001maeMoil Moaenu
ceeprounoii HeriponHoit cetu (CNN). OgHako ypOBEHb WM MAacCUB JIaHHBIX, COOPAHHBIX B
npuMepax, PacKpPbhITBIX B HACTOSIIEH 3asBKE, MOXET OBITh XapakTepHbIM MJIsi JAaHHBIX,
coOHpaeMbIX B YCJIOBHUSIX KIMHU4Yeckol jJadopatopun. 1o cyuiecTBy, Kak packpblBaeTcs aajee B
HACTOSIIIEH 3asBKe, BA)KHO OCO3HABATh HamOoOJiee MOAXOAALIMN Croco0 aHaiam3a (HampuMep,
KJIMHUYECKH DPEeJIEeBAaHTHBbIE NPHU3HAKU) Ui KOHKPETHOTO KJIMHUYECKOro pesysbrata. Crocod
aHanu3a (HampuMmep, KIMHUYECKH pPEJeBAHTHbIE NPH3HAKM), NPUMEHSEMbIH ISl 3aJaHHOTO
KJIMHUYECKOTO pe3ysibTaTa, MOKET OTJIMYAaThCs OT crmocoda s OPyroro KJIMHUYECKOTO
pesyJbTara.

[0082] TepmMuH «anrOPUTM» OTHOCUTCS K TIOCJIENOBATEIBHOCTH KOMIIBIOTEPHO-
BBIMOJTHSIEMBIX KOMaH, OOBIYHO, YTOOBI PELINTDh KJIACC 3a/1a4 WM BBINOJHHUTH BeMHUCICHHE. Ha
¢ur. 1-3, 4A u 4B npencraBieHbl COCTABIISIOLINE JJIsl UCTIOJHEHHUS aJITOPUTMOB W/WUJTH IPUMEPHI
aJrOpUTMOB.

[0083] O6o3nauerne «AUC» OTHOCHTCS K TEPMHHY ILJIOMIAb TIOA KPUBOH, IOHATHOMY B
00JIaCTH, OTHOCALIEHCS K CTATUCTHYECKOMY aHAJIN3Y.

[0084] O6Goznauenne «BCIl» ortHOCcHTCS K cucteMe HMHTepderica «MO3Tr-KOMITBIOTEPY,
KOTOpasi U3MepsieT aKTUBHOCTh LeHTpanbHOW HepBHON cuctembl (IJHC) u mpeobpasyer
AKTUBHOCTH B HCKYCCTBEHHBIE M/MIIH LU POBbIE CUTHAIBI [T AHAJTN3A.

[0085] OOo3nauenne «BMI» oOTHOCHUTCS K 3HAUEHUIO WHAEKCA MacChl Tea,
MOJIYYEHHOMY TI0 Macce M pOCTy denoBeka. 3HaueHne BMI siBisieTcst mpu3HaHHBIM MMOKa3aTeIeM
s rpyOoi kiaccupuKaluy 4eNoBeKa KaK MMEOLIero BEC HUXKE HOPMAaJbHOTO, HOPMAaJIbHBIN
BEC W BeC BbIlle HOpMajbHOro. 3HaueHne BMI wacto m3mMepstoT B KadecTBe (akropa s
BKJIFOUEHUS B KJIMHUYECKOE UCTIBITAHUE.

[0086] ObosHauenne «CNN» OTHOCUTCS K QITOPUTMY CBEPTOYHOW HEHPOHHOHN ceTH,
KOTOPBIH MOXET IOJy4aTh BXOIHBIE AAaHHbBIE, MPHCBAUBATH 3HAYUMOCTb (0Oy4aeMble BECOBBIE
KO3 PUIIUEHTHI U CMEIIEHHsI) PA3JIUYHbIM acreKTaM/00beKTaM BO BXOIHBIX TaHHBIX U OBITh
CIOCOOHBIM pa3IuyaTh pas3yiudHble acmekTbl/00bekThl. CNN MOKeT HMCHOb30BaTh TyOOKOE
oOy4eHHe MJIi BBIMOJHEHHS KaK TMOPOXKIAOIINX, TaK W OIMHCATEIbHbIX 3a7a4, 4acTo C
UCIIOJIB30BAHIEM MALTUHHOTO 3PEHHSI, KOTOPOE BKJIIOUAET B ce0sl pacro3HaBaHUE M300paKeHUIt
U BUJCOAHHBIX BMECTE€ C PEKOMEHIATENbHBIMH CHCTEMaMH U 00paloTkoil mH(pOpMauuu Ha
ectrectBeHHOM si3bike (NLP). Ciou CNN MoryT BKJHOYaTh B ce0sl BXOTHOW CJIOM, BBIXOIHOM
CIOH W CKpPBITBIA CJIOW, KOTOPBIM BKIOYaeT B Ce0sS HECKOJNbKO CBEPTOYHBIX CJIOEB,
OOBEOMHSIIOINX CJIOEB, MOJHOCBS3HBIX CJIOEB M HOPMAIM3YIOIIUX CJIOEB. Y CTpPaHEHHE
orpaHuueHuil U nosbimeHne 3 pexTuBHOCTH 00PabOTKHU AaeT, B pe3ybTaTe, CUCTEMY, KOTOpast
SBJISIETCS. HAMHOTO 3¢ (eKTUBHEe 1 npoIne st O0yUeHHsI.

[0087] OOGo3Hauenne «CV» OTHOCHTCS K KOBapHAalMM B CTATUCTHKE, MPU 3TOM
MOJIO’KUTENBHOE YHUCJIO SIBJISIETCS BBIXOAHBIM 3HAUEHUEM, €CIH H3MepsieMble IEePEMEHHbIE
UMEIOT MOJIOKUTENBHYIO CBSA3b, U OTPULIATENIBHOE YHUCIIO SIBJISETCS] BHIXOJHBIM 3HAYEHUEM, €CIIH
u3MepsieMble TIEPEMEHHble HMEKOT OTPHULATENbHYIO CBs3b. BBbICOKas KOBapHalLUsl MOXET

YKa3biBaTb, 4YTO MCKAY MNEPEMCHHbLIMU CYHICCTBYCT CHUJIbHAsA KOPPEJIALUA. Huskoe 3HaueHue
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MOJKET YKa3bIBaTh, UYTO MEKIY MEPEMEHHBIMU CYIIECTBYET Cllabasi KOPPEeIIsILKS.

[0088] O6o3HaueHHe «II1» OTHOCHUTCS K 3JeKTposHUedanorpadun, OHOMETPUIECKOMY
UCCJICZIOBAHUIO AKTUBHOCTH TOJIOBHOrO Mmosra. 2l Moker OOHapyKMBaThb aHOMAJIUU B
3JeKTpodHIEeaTorpaMMe WIH B 3JIEKTPUUYECKON aKTUBHOCTU TOJIOBHOrO mosra. 931 MOHO
HOJYYUTh C UCIIOJIb30BAHUEM 3JIEKTPOMOB, COAEpP KAIIUX HEOONbIINE METAIIMYECKHe AUCKH C
TOHKMMH TIPOBOAAMHM M HAKJIEEHHBIX HA KOXY TOJIOBBL JIEKTPOIAbI MOTYT OOHApyKHBATh
SJIEKTPUYECKUE 3apsifibl, KOTOPblE BO3ZHUKAKOT B PE3YJbTaTe AKTHUBHOCTU KJETOK TOJIOBHOTO
mo3ra. Kak packpeiBaeTcss B Hacrosleidl 3asiBke, AaHHble O3 MOXHO TmOJNy4daTb C
UCTIOJIb30BAHUEM HEMHBA3UBHOTO YCTPOMCTBA (HAMPpUMep, 3ayLIHOTO yCTPOMCTBA).

[0089] O6o3Hauenue «3IMI» OTHOCHUTCS K 3yekTpomuorpaduu, OHOMETPUUECKOMY
UCCJIEZIOBAHUIO ¢lTA0OCTH JUIEeBbIX MbIIL, J{anHbie DOMI' MOXKHO MOJNYYUTh MyTEM 3aIUCH WJIH
TOJTYYEHUST SJIEKTPUUECKON AKTHMBHOCTH MBIIIEYHOW TKAHU WM €€ TpeAcTaByieHus: B (opme
oTOOpa’kaeMoOro BHIEO WM 3BYKOBOIO CHTHAajla, C  HCIOJB30BAaHHEM  3JIEKTPOAOB,
MPUKPETJICHHBIX K KOJKE WJIM BBEIEHHBIX B MbIMIy. Kak packpbiBaeTcsi B HACTOSIIIEH 3asiBKE,
nanable OMIT MOXHO TpPHHMMATh C TOMOINBIO HEHMHBA3WBHOTO YCTPOWCTBAa (HAmpuMep,
3ayIIHOTO YCTPOMCTBRA).

[0090] Ob6o3nauenne «30I» OTHOCHUTCS K BJIEKTPOOKyJorpaduu, HUCCICIOBAHHIO
ABUTATEIbHONM akTUBHOCTH a3, JanHbie D0 MOKHO COOMpPATh M3MEPEHUEM BJICKTPUIECKOTO
MOTEHIAa MKy TOYKaMU BOJIM3U Tjla3a W HCIOJIb30BATh U M3YUYEHUS BIDKEHUH TJia3, B
YaCTHOCTH, Tpu (pusmosiorndeckoMm uccienoBanuu. Kak packpbiBaeTcsi B HACTOSIICH 3asiBKE,
narable DOl MOXKHO MOJy4aTh C MOMOIIBI0 HEMHBA3UBHOTO YCTPOUCTBA (HampuUMep, 3ayIIHOTO
yCTPOICTBA).

[0091] Tepmun «omenka F1» OTHOCHTCA K M3MEpPEHHMIO TOYHOCTH MOJENM Ha Habope
JaHHBIX B KauecTBe JBOMYHON kimaccudukaimu, B KOTOpoW oueHka O sBiseTcs
HEYJOBJIETBOPUTEIIBHOMN, U oLeHKa | sBisiercss HauBbicied. OueHky F1 MOXHO BBIYHCIATH IO
TOYHOCTU U OTKJIMKY T€CTHUPOBAHUS, TJI€ TOYHOCTb PABHSETCS YUCITY UCTHHHO-TIOJIOKUTEIbHBIX
PEe3yJIbTAaTOB, ACJICHHOMY Ha YHCJIO BCEX IMOJIOKHUTENIbHBIX PE3YJIbTATOB, BKIIFOYAsl HETIPABHIIBHO
UIeHTU(ULIUPOBAHHBIE PE3YJIBTATHI, M OTKJIUK PABHSIETCS YHCIY UCTHHHO-TIOJIOKHUTEIbHBIX
pe3yJbTaTOB, MAEJEHHOMY Ha YHCJIO BCEX OTCYETOB, KOTOpbIe HWACHTHU(GHUIHMPOBAHBI KaK
MOJIOJKUTENbHBIE. TOYHOCTh MOKET OBITh IMOJIOKUTEbHBIA MPOTHOCTUYECKHM 3HAYEHUEM, U
OTKJIUK MOKET OBbITh YyBCTBUTEIBHOCTHIO MPH JUATHOCTUYECKOW JBOUYHOHN KiacCH(DUKALIUU.
Ouenka F1 mMoxkeT ObITh CpeTHUM TaPMOHUYECKUM 3HAYSHHEM TOYHOCTH U OTKJIHKA.

[0092] TepMuH <«JIOKHOTIOJOKUTEIBHBII» OTHOCUTCS K pPE3yJbTaTy, KOrga MOJAEIb
HEMPaBUJIbHO MPOTHO3UPYET MOJOKHUTENIbHBIN KJIACC.

[0093] TepMuH «JIOKHOOTPHULATENbHBIN» OTHOCHUTCS K PE3yJbTaTy, KOTZIa MOJIEIb
HEMPaBUJIbHO MPOTHO3UPYET OTPULIATEbHBIN KJIacc.

[0094] O6o3nauenne «ICC» ortHOocuTCs K  KOd(duImMeHTy BHYTPUTPYMIIOBOH
KOPPEJSILIUY, KOTOPBIA MOXKHO MPUMEHSITh, KOT/la KOJIMYECTBEHHbIC U3MEPEHUSI BBITIOJHSAIOT Ha
OTHENBbHBIX SJIEMEHTAaX, KOTOPbIe OPraHW30BaHbI B TPYIIbL ITOT KO3(QOULHUEHT MOXKHO

HUCIMOJIB30BATh AJIsI OUEHKU MOCTOAHCTBA UJIW BOCIIPOU3BOAUMOCTU KOJIUYICCTBECHHBIX H3M€p€HPII>i,
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BBITTOJTHEHHBIX PA3HBIMH HAOJIFOAATENSAMY, H3MEPSIFOIIMMU OJHY U TY K€ BEJIMUUHY.

[0095] O6osnauenne «ISO» OTHOCHUTCS K  HM30OMETPHUYECKOMY  H3MEPEHHIO,
OTHOCSILEMYCsl K WM O3HAYaloIleMy MBbIIIEYHOE [AeHCTBUE, NpPU KOTOPOM pa3BUBAETCS
HarnpsikeHue, 0€3 COKpaleHNs] MbILILIBI.

[0096] O6o3nauerue «LOOCV» 03HauaeT aHaIM3 METOIOM MEPEKPECTHOM MPOBEPKH C
UCKJIFOYEHHEM I10 OHOMY, T.€. MNpPOLEAYpPY, NPHUMEHSEeMYI0 sl OLEeHKH 3(QeKkTuBHOCTH
anroputMoB MammHHOro oOyuenus. IIpu mnposemenun LOOCV, uncno OIOKOB MOXeT
PaBHATBHCS YUCIy MPUMEPOB B HaOOpe MaHHBIX. TakuMm 00pa3oM, OOyHarOLIHi alrOPUTM MOXKET
NPUMEHATbCA OJHOKPATHO MJIsi KaXIOro IpuMepa, C HCIOJNb30BAHHEM BCEX OCTaJbHBIX
NPUMEPOB B Ka4eCTBE OOYYArOIIEero MHOXECTBA U HCIOJb30BAHHMEM BBIOPAHHOTO MpHMEpa B
Ka4eCTBE OTHOZJIEMEHTHOT'O TECTOBOTO Habopa.

[0097] O6o3nauenue «MG» O3HAYAET TSKEIYI0 MHUACTEHHIO, HEHpPOJEereHepaTUBHOE
3a0oneBaHne, KOTOPOE MOKHO OLIEHUBATh C IPUMEHEHHUEM PACKPBITOTO MpenMeTa H300peTeHusI.

[0098] Ob6o3nauenne «PSG» OTHOCHUTCS K TMONMCOMHOTpad¥y, BUAY HCCIEAOBAHHUS
MalyeHTa BO BPeMsl CHA C HCIIOJIb30BAaHUEM MYJBTUIIAPAMETPUUECKUX TECTOB B KadeCcTBe
CpeACTBa TUArHOCTUKU B MEAUIMHE CHA. B mpouecce ananmsa PSG MoryT 3anmucsiBaThCst W/ HIIH
aHAJTM3UPOBATHCS HJIEKTPO3HLE(hATOrpaMMa, YPOBEHb KHUCIOPOa B KPOBH, YaCTOTA CEPACUHBIX
COKpALIeHUH, JpIXaHNe, a TAKKe ABUKEHUs IJ1a3 U HOT.

[0099] TepmuH «crmy4yaiiHbIN J1€C» OTHOCUTCS K OOBEIMHEHHIO MHOXKECTBA PEINAFOIINX
JIepEeBbEB B OAHY MOAENb. B 0TAenpHOCTH, MPOrHO3bI, CACTAHHBIE PEIIAIOIINMU AePEBbsIMH (N
JOJIbMH), MOTYT OBITh HETOYHBIMHM, HO COUETAHHE TAKUX IPOTHO30B MOJXKET IOBBICUTH HX
oOmyro ToyHOCTh. CryualiHble Jieca WM CJIy4ailHble Jieca PELIeHHI MpPeICTaBJIOT COOOM
ciocod aHcamOneBoro oOy4eHus! sl KiIacCU(pHUKALUK, PErpeccur M APYyrux 3aaad, KOTOPBIH
paboTaeT myTeM MOCTPOEHMs COBOKYIMHOCTH PELIAIOIIMX JepeBbeB BO Bpemst oOyuenus. s
3a7a4 KJIacCU(pUKALNK, Pe3yJbTaTOM CIY4YaiHOro Jieca MOXET ObITh KJacC, BBIOpPAHHBIH
OONBLIUHCTBOM JIEPEBBEB.

[0100] O6Go3nauenne «RMS» OTHOCHUTCS K CpPeIHEKBAIPATHYECKOMY 3HAYECHHUIO,
CTaTUCTUYECKON Mepe BEIUUYMHBI U3MEHSIOIEerocst kojuuectsa. RMS MokeT BBIMUCIATHCS AJIs
CepHH TUCKPETHBIX 3HAYSHUN HITH JIJTsI HETPEPBIBHO N3MEHSFOINEHCS (PYHKLINU.

[0101] OOGo3Hauenue «SD» OTHOCUTCS K CTaHOAPTHOMY OTKJIOHEHHIO. HeBbICOKOe
CTaHAAPTHOE OTKJIOHEHHWE YKa3bIBAET, YTO 3HAYCHHs OOBIYHO OBIBAIOT OJNIM3KUMH K CPEeOHEMY
3HAYEHHUIO (HA3bIBACGMbIM TAKXKE€ MAaTEMATHYECKUM OXKMAaHWeM) Habopa, TOrha Kak BBICOKOE
CTaHAAPTHOE OTKJIOHEHNE YKa3bIBAET, YTO 3HAUCHHS Pa30pPOCaHbl B ITUPOKOM AHAMA30HE.

[0102] TepMuH «CreKTpOrpaMma» OTHOCHUTCS K BU3YaJbHOMY MPEICTABJICHHUIO CIIEKTPa
4aCcTOT CUTHaJIa, KOTJia OH U3MEHSIETCS BO BPEMEHU.

[0103] TepMuH «UCTUHHO-TIOJIOKHUTENBHBIN» OTHOCUTCS K PE3YyJIbTaTy, B KOTOPOM
MOJI€JIb TPaBUJIbHO MPOTHO3UPYET MOJIOKUTENBHBIN Kiace.

[0104] TepMHH «UCTUHHO-OTPULIATENbHBIID» OTHOCUTCS K pe3yJbTaTy, B KOTOPOM
MOJI€JIb TPaBUJIbHO MPOTHO3UPYET OTPULIATENbHBIN KJIACC.

[0105] TepMuH «Z-OLE€HKa» OTHOCUTCS K TOMY, HAa CKOJbKO CTaHIAAPTHBIX OTKJIOHEHUN
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ONpPENEeICHHBIE TaHHBbIE OTKJIOHSIOTCS OT cpeaHero 3HauyeHus. Ecnu Z-oueHka pasHa 0, jaHHbIE
paBHbI cpenHeMy 3HaueHHMO. [lonokuTenbHast Z-OLEHKAa yKa3blBaeT, 4TO HeoOpaboTaHHas
OLIEHKAa HAaXOIUTCS BbIIE CpeaHero 3HaueHus. OTpuuarenbHas Z-OLEHKAa YKa3bIBaeT, 4TO
HeoOpaboTaHHAas OLEHKA HAXOAUTCS HUKE CPETHETO 3HAUSHMS.

[0106] Ilybmukxaumu A review of classification techniques of EMG signals during
isotonic u isometric contractions; Sensors. 2016 Aug 17;16(8):1304; Real-Time Surface EMG
Pattern Recognition for Hand Gestures Based on an Artificial Neural Network. Sensors. 2019
Jul; 19(14): 3170; u Techniques of EMG signal analysis: detection, processing, classification, u
applications. Biol. Proceedings. Online. 2006; 8: 11-35, BKJIOYEHBI B HACTOSIIYIO 3asiBKY,
Kakaas, myTeM CChUTKU U oTHOCsTCs K EMG w/umu EOG.

[0107] Ilybnukamust Harpale, V. K. and Vinayak K. Bairagi. «Time u frequency domain
analysis of EEG signals for seizure detection: A review». 2016 International Conference on
Microelectronics, Computing u Communications (MicroCom) (2016): 1-6 BkiIodeHa B
HACTOSIIIYIO 3asiBKY IMyTE€M CCbUIKM U OTHOCHUTCA K aJrOPUTMaM, OMUCAHHBIM B HACTOSIIEH
3as1BKE.

[0108] ITyonmukaums Challenges in Detecting Physiological Changes Using Wearable
Sensor Data (SciPy 2019) BxiroueHa B HACTOSINYIO 3asBKY IMyTE€M CCBUIKM M OTHOCHUTCS K
UHTEPIPETALNN BPEMEHHBIX TaHHBIX.

[0109] Hoxkyment WO2016110804A1 BkiroveH B HACTOALIYIO 3asiBKY IyT€M CCBUIKH U
OINHUCBHIBAET MPUMEPHBIE MOOWJIBHbIE HOCHMBIE CHCTEMbl MOHUTOPHHIA, BKJIIOUAIOIINE B CeOs
yCTPOKHCTBA OTOJIOBBEB, MPUMEHSAEMBIX B CBSI3U C MPUHLUIIAMH HACTOSIIErO H300pETEHHS.

[0110] B cooTBeTcTBHM C BapHaHTAMHU PeaM3aLMU PACKPBITOrO NMpeameTa n300peTeHus,
KaK MmokazaHo Ha ¢wur. 1A, nnst cOopa CHrHAJIOB, OTHOCSILIUXCSI K TeJy MHAMBUAYYMA, MOKHO
NPUMEHATH ycTpoicTBO 10 cOopa curnanos. CUrHAIBI MOTYT OBITh OCHOBAHBI Ha AJIEKTPUUECKON
AKTMBHOCTH, ()U3UYECKOM JBIDKEHUH, OHOMETpHYECKOil HH(pOpPMALMM, TeMIepaTypHOH
uH(popMaLuy, TeHCTBUSX, PEAKLHUX WIN JEOOOM XapaKTepHOM CBOIMCTBE Teja, KOTOPbIE MOKHO
cobuparb B ¢opme curHana (Hampumep, 3JIEKTPUYECKOro curHana). YcrpoiictBo 10 cbopa
CHTHAJIOB MOJKET BKJIFOYATh B ceOst OMUH min Oosiee JaTYMKOB, 3JIEKTPOAOB, KAMEP WU IPYIUX
KOMITOHEHTOB, MMPUMEHEMBIX JJIs1 cOOpa CHUrHajia, 3aBUCSIINX OT Tesa HHAUBUAYyMa. CUrHAIBL,
coOpannble yctpoiictBom 10 cOopa CHUrHANOB, MOTYT BKJIIOYaTh B ceOs omuH Wi Oojee
oTAenbHbIX curHayioB 30 (Hampumep, OTAeNbHBIN curHan A 32, ornenbHblil curHan B 34 u
otnenpHbIN curHan C 36).

[0111] B kauecTBe aNbTEpPHATHUBBI, CHUTHAJBI, CcOOpaHHbIe ycTpoiictBom 10 cOopa
CHUTHAJIOB, MOryT oOpalarbBatbcss moxysneM 20 MaHUNYISIUMK CUTHAJIoB. Moayns 20
MaHHUITYJISIAA CHTHAJIOB MOYKET MPUMEHSTh METOIbI (PHIIBTPALIMN CHUTHAJIOB, YTOOBI BBIAEISTH
otaenbHble curHabl 30 U3 HeoOpaOOTaHHBIX MAHHBIX, MOJYYEHHBIX W3 ycTpoiictBa 10 cbopa
curHanoB. Hanpumep, moaynb 20 MaHUMYJISLUN CUTHAJIOB MOXKET MPUMEHSITh YTO-TO OJHO HUIH
Oomee M3 CIEMOro pasfeNeHUss CUTHAJIOB, CJIENOr0 pPas3leleHUs HCTOYHHKOB, AMCKPETHOTO
npeoOpaszoBaHus, npeodpasoBanuss Pypbe, HHTEIPANIBHOTIO NMPeoOpPa3OBaHMs, ABYXCTOPOHHETO

npeoOpaszoBanusi  Jlarutaca, mpeoOpasoBanmsi  MejunHa,  npeoOpasoBaHus — XapTiH,
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KPaTKOBpPEMEHHOro npeodpazoBanus Pypee (wnmm okoHHOTO npeodpasosanust Pypee) (STFT),
KPaTKOBPEMEHHOro  mnpeoOpasoBanusi @Dypbe ¢  NPSIMOYrOJbHBIM  OKHOM,  YHPILIET-
npeobpasoBanusi, npobOHOro mpeobpasosanuss PDypve (FRFT), mpeobpasoBanuss XaHkers,
npeodpasoBanusi Dypbe-bposza-Aronpaunepa, JUHEHHOrO KAHOHUYECKOTO MPeoOpa3OBaHUs
WWIM 49ero-To MoAoOHOro, 4ToObl MASHTU(PHLMPOBATH OTAENbHbIE CUTHANBI 30 M3 CHUTHAJIOB,
obecneyrBaeMbIx ycTpoiicTBoMm 10 cOopa CHrHaIOB.

[0112] OtnenpHble curHaigsl 30 MOXKHO HCIIONB30BaTh AUl (POPMHUPOBAHUS MHOXKECTBA
BBIJICJIEHHBIX MPU3HAKOB 40 (Hanmpumep, BbIACIEHHBIN NMPU3HAK A 42, BbIACICHHbIN Npu3HaK B
44

OCHOBAaHUHU CBOWCTB BBIACICHHBIX MPHU3HAaKoB 40 OO Mo ogHOMY, JIMOO B COYETAHHH JIPYT C

, ..., BbIIeNeHHbI mpu3Hak N 46). Beinenennsie npusHaku 40 MoryT (OpMHUpPOBATHCS Ha
apyrom. Hanpumep, BbimeneHHbie mpusHaku 40 MoOryT 0a3upoBaTbCS HA YEM-TO OIHOM HIIU
OoJiee U3 MOIIHOCTH MOJIOC YaCTOT CUTHAJIOB (HATIPUMED, ISl KAKAOTO U3 OTIENbHBIX CUTHAJIOB
30 MO HECKOJBKHUM YacTOTaM), CIIEKTPAJbHOW 3HTPOINH, CXKATUH MHUKOBBIX YaCTOT, MHUKOBOH
YaCTOThI, CPEAHUX AMIUIHTYJ, MPOLEHTAa a0CONIOTHBIX aMIUIMTYJ, CTAHIAPTHOTO OTKJIOHEHWS,
CTaHAAPTHBIX OTKJIOHEHWH aOCONIOTHBIX aMIUTUTYA, CPEOHEKBAAPATHUECKUX 3HAYCHUH,
MaKCHUMAaJIbHBIX aMIUIMTYJl HA4aJbHbIX OTKJIOHEHUMN, MOJSIPHOCTENH HaudajbHBIX OTKJIOHEHUH,
napamMeTpoB (aykryanuu Xepcra € HCKIOYEHHEM TPEHAA, (PaKTaIbHBIX pPa3MEpHOCTEH
IleTpocsiHa, MPUONU3UTENBHBIX SHTPONHH, YacTOT IMEPEXOJOB uepe3 HOoJb, Kod3(hduumeHra
JKCLlecca AMIUIUTYbL, aCUMMETPHMH aMIUIUTYAbl, OLIYTUMBIX BpEMEH Hauaja, AUCIepCuil
aMILTUTYIbI W/UIH JTF0O0T0 XapakTEePHOTO CBOMCTBA, OCHOBAHHOT'O HAa CUTHAJIE.

[0113] BapuanTtsl peanusaluy, pacKpbITble B HACTOSIIEH 3asiBKE, MOKHO HCIOJIb30BaTh
NI UACHTU(PUKALMM KJIWHUYECKH pEJIeBAaHTHBIX NpU3HAaKoB S50 (HampuMep, KIMHUYECKU
PENeBAHTHOrO MpHU3HAKa 52 W/WIM KIMHUYECKU PeJIEeBAaHTHOTO NpU3Haka 54) ans JaHHOTO
KJIMHUYECKOTO BBIXOJA, HA OCHOBAHUH BbIIEJIEHHBIX Npu3HakoB 40. Hanpumep, nepseiii Habop
BBIZICJICHHBIX IPU3HAKOB MOXET ObITh ONTHUMAJbHBIM JJIsI HUACHTH()HUKALMHM IEePBOrO
KJIMHUYECKOTO BbIXOAA (HANpPHUMep, TUAarHO3a WM JIeYeHHs 3a00JIeBaHUsI WM PACCTPONCTBA), a
BTOPOH Ha0Op BBIIEJNIEHHBIX MPHU3HAKOB MOXET ObITh HEONTHMAJbHBIM Ui HASHTH()UKALNUN
NEPBOTO KJIMHHUYECKOTO BBIXONA, HO MOXKET OBITh ONTHMAJIBHBIM JUJIsl HASHTH(UKALUN BTOPOTO
KJIMHUYecKoro Bbixoga. COOTBETCTBEHHO, METOABI, PACKPBITbIE B HACTOSLIEH 3asBKE, MOXHO
NPUMEHHUTh ISl WASCHTH()HUKAIMK KJIMHHYECKH PEJIEBAaHTHBIX MNPH3HAKoB S50 Al DaHHOTO
KJIMHUYECKOTO BBIXOJa HA OCHOBAHHMU YEro-TO OJHOTO WM 0OJiee M3 BBIIEICHHBIX MPU3HAKOB
40, otmenbHbIX curHajoB 30, moayis 20 MaHUIyNSLUWH CUTHAJOB, ycTpoicTtBo 10 cOopa
CHTHAJIOB, KIIMHUYECKOTO BBIXO/A, MHANBUAYYMa U TOMy nogooHoro. Hanmpumep, ycrpoiicrso 10
cOopa CHTHaJOB MOXET HMETh YPOBEHb UYBCTBUTEIBHOCTH JMJISI YIOBIETBOPHTEIHHOTO
¢opMHUpOBaHUSI TEPBOrO NPHU3HAKA, HO MOXKET OBITh HENOCTATOYHO YYBCTBUTEIBHBIM IS
¢dbopmMupoBanust BTOporo npusHaka. COOTBETCTBEHHO, MPHU UCTIOIB30BaHUH ycTpoiicTBa 10 cbopa
CHUTHAJIOB, TIEPBBIA TNPHU3HAK MOXKET HACHTU(PUIMPOBATHCS KaK KIMHUYECKH PEIEeBAHTHBIN
NPU3HAK, a BTOPOW MPU3HAK HE MOXKET HAECHTHU()HUUUPOBATHCS KAaK KIMHUYECKU PEIeBaHTHBIN
NIPU3HAK.

[0114] AnanorudHo, 3aJaHHBIA KIMHUYECKUH Pe3yJbTaT (Hampumep, IUarHo3 OOJe3HH
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[TapkrHCOHA) MOKHO HIEHTH(PHLUMPOBATH C HCIMOJIB30BAHWEM IMEPBOTO IpPU3HAKA, KOTOPBIA
uMeeT HeOONbIIoe CTAaHIAPTHOE OTKJIIOHEHHE Cpeau MHIMBUAYYMOB ¢ OosesHbro IlapkuHCOHa,
[0 CPaBHEHUIO CO BTOPBIM NPU3HAKOM, KOTOPBIH MMeeT OoJjbliee CTaHAApTHOE OTKJIOHEHHE
cpeau MHAUBUAYYMOB Cc Oone3Hbto IlapkuHcona. COOTBETCTBEHHO, NMEPBBIN MPU3HAK MOXKHO
UIEeHTU(PULMPOBATh KaK KIMHUYECKU PEJEBAHTHBIA MPHU3HAK, TAK KaK OH MOXKeT ObITh Ooiee
YMECTHBIM, HalpuMep, MPU MPOrHO3UPOBAHUH MPUCYTCTBUS OosesHu IlapkuHCOHA, 4yeM BTOPOit
MIPU3HAK.

[0115] KnuHuvecku peneBaHTHbIE MNPU3HAKKH S50 MOKHO HWASHTH(PHUIUPOBATH HA
OCHOBAHUHW JIaHHBIX CHUTHAJIOB, COOpPaHHBIX W TNPOAHATIM3HUPOBAHHBIX MJISI TECTUPYEMOTO
MOJIb30BATENs] WM KOHTHHIE€HTAa TECTHPYEMBIX MOJb30BaTeneil. KOHTMHIEHT TeCcTUpyeMbIX
NOJIb30BaTENe MOXKeT ObITh JHOOOH TIpymmmod TEeCTHPYEMBIX MOJNb30BATENIEH WM TPYIIIOHN
TECTHPYEMBIX TOJb30BaTENIEH, Yy KOTOPBIX HMEETCS XapaKTepHOE CBOKMCTBO (HampHuMep,
neMorpauyeckoe XapakTepHOE CBOWCTBO), KOTOpPOE COBMAJaeT C OJHMM win Oolee
uHIuBUAyyMaMu. Hampumep, omHo wmmm OGonee ycrpoiictB 10 cOopa CHUTHAJOB MOXKHO
NPUMEHSTH A1 POPMHUPOBAHUS OTACIBHBIX CUTHAJIOB 30 Al OOHOTO WK OoJiee TECTUPYEMBIX
nosnp3oBareneid. Ilo 3tTum oraenpHBIM curHajdam 30 MOXKXHO C(OPMHPOBATH BBIACICHHBIE
npusHaky 40. KnuHnuecku peneBaHTHbIE MPU3HAKH S0 MOYKHO UACHTH(PHLINPOBATH U KAKAOTO
UHIUBUAYYMAa W JUI  33JaHHOTO KJIMHHUYECKOTO BbIXOHA (HampuMep, OIpeneseHHs
paccrpoiictBa). Kak packpbiBaeTcss B HACTOsLIEH 3asBKE, YIOMSHYTbIE KINHUYECKU
peneBaHTHbIE NpW3Haku 50 MOTYT COOTBETCTBOBATh WMJIM TNPEBOCXOAWTh OAWH MK Oonee
NIOPOrOB HAJIEKHOCTH, BCJIEACTBUE YEro KJIMHUYECKU PeJeBaHTHBIE Mpu3Haku 50 MOXHO OpaThb
32 OCHOBY, YTOOBI NOJYYHMTh KIMHUYECKHH BBIXOJ C HEKOTOPOH CTENEeHbI0 IOCTOBEPHOCTH.
Knunnuecku peneBanTHble npusHaku 50, MAEHTUPUIMPOBAHHBIE MO AAHHBIM OT OJHOTO WU
KOHTHHI€HTa TECTUPYEMBIX MOJb30BaTelIeH, MOTYT ObITb YTBEP)KIACHbI MJIsI NPUMEHEHUs B
KJIMHUYECKOM HCIBITAHUM Ha OCHOBAHUHU CTENEHU AOCTOBEPHOCTH KJIMHUYECKOro BbIXOnAa. B
TAKOM KJIMHHYECKOM HCIIBITAHUM MOTYT Y4acTBOBAaTh ONUH WM 0OJiee MHIUBUAYYMOB TaKUM
00pa3zom, YTO JaHHbIE, COOTBETCTBYIOIUE KIMHUYECKH PEIEBAHTHBIM NpU3HaKaM S50 mis 3TuX
OOHOrO wWiu 0OoJiee WHIWBUAYYMOB MOXHO CpPaBHUTb C OINOPHBIMH JaHHBIMH (Hampumep,
JaHHBIMU OT OJTHOTO WJIM KOHTHHI€HTA TECTUPYEMBIX ITOJIb30BATENEH ).

[0116] B kauecTBe [MNOMOJHEHUS WJIM AJbTEPHATUBBI, JAHHbBIE, IOJYYCHHbIE IS
3aJaHHBIX JIMYHBIX W/WJIM CBOOHBIX IAHHBIX JUII MHOXECTBA HHIMUBUIYYMOB, MOTYT OBITh
WCIOJIb30BaHbl KaK KOHEUYHBIN PE3yJbTaT NPH 33JaHHOM HCHbITAaHUU. KOHEUHBIM pe3yabTaToM
NPy  KJIWHAYECKOM UCHBITAHUH MOXKET OBITh, Hampumep, HACHTUPUKALUS KINHHYECKH
peneBaHTHBIX (akTopoB 50. KoHeuHBIH pe3ynbTaT MokeT oOecrnedynBaTh MOKA3aHUE KauyecTBa
WM BO3MOXKHOCTH ycTpoiictBa 10 cOopa CHrHalOB, TECTUPYEMOTrO B KIMHUYECKOM
ucnbiTaHui. KOHEYHBbIH pe3ysbTaT MOXKET B KAa4eCTBE AJbTEPHATHUBBI OOECHEUUTh TMOKa3aHUE
KJIMHUYECKH pPeNIeBAaHTHBIX (akTopoB 50, KOTOpBIE HANEKHO OOECIEYMBAIOT KJIWHHYECKHUI
BBIXOJ], TIPY 33/IaHHBIX KOHTHHIE€HTE IMALMEHTOB, TUIE 3a00JE€BaHUS WM PAcCTPOMCTBA H/HIIH
JAHHBIX CUTHAJIOB.

[0117] B xadecTBe HNOMOJIHEHUS WM aJbTEPHATHBBI, AaHHbIC (HATpUMeEp, NaHHBIC
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CUTHAJIOB, JUCKpeTHble curHajbl 30, BbimedaeHHble mnpudHakun 40 W/HWIM KIHHUYECKH
peneBaHTHbIE Npu3Haku S50) MO WHAMBUAYYMY MOXHO CpPaBHHUBaTb C COOTBETCTBYIOIIUMH
JaHHBIMU IO OIHOMY WM Oojiee APYyruM MHAUBHAyyMaM. Hampumep, Takue maHHbIE MOXHO
coOpaTh Ui Ka)XXIOr0 W3 MHOXECTBA IOJNb30BaTeNell B XOJe KIMHMYECKOro HcmbITaHus. B
HACTOSALIEM INpPHMEpE AAHHBIE U1 OAHOrO WM OoJiee MHAMBHUIYYMOB, MOJYYAIOLINX JICUEHUE
(HampuMep, JIEKapCTBO, TEPANUIO U T.I1.), MOXKHO CPaBHHBATH C COOTBETCTBYIOLIMMH JAHHBIMU
IJIsT OMHOTO MM Oojiee MHIWBHIAYYMOB, IOJIYYAIOLINX AJbTEPHATHBHOE JieueHHe (Hampumep,
OTJIMYAIOINEECs] TIO J103€, MJIUTEIbHOCTH WU THUITy JIEKApCTBA WM TEPANUH), HE MOJYYarOIInuX
JeueHue (Hampumep, ISl TPYIIb, MoJydaromei mianedo), W/ Wi ¢ ONOpHbIM HAOOPOM JaHHBIX
(HampuMep, KOHTPOJIbHBIMU JaHHbIMU). B COOTBETCTBUHM C BapUaHTOM peaH3alMU, AaHHBIE,
OTHOCAIIMECS K 33JaHHOMY MHAMBHIYYMY B MEPBBIH MOMEHT BPEMEHH, MOJKHO CPaBHHBATH C
JaHHBIMU IO TOMY K€ HHAMBUAYYMY BO BTOPOH MOMEHT BPEMEHH.

[0118] CpaBHeHHEe naHHBIX (HAMpPUMEpP, AAHHBIX CHUTHAJIOB, TUCKPETHBIX CUTHAJOB 30,
BBIJICJIEHHBIX TMPU3HAKOB 40 W/WiM KIMHUYECKH PEJICBAHTHBIX Npu3HakoB S50) Mo pa3HbIM
UHIUBUAYYMaM (HampuMep, MOJy4YaroluX pa3Hoe JiedeHne, manedo, KOHTPOJIbHOW TPYMIbI U
T.II.) WM OJHOMY U TOMY JK€ WHIMBHIYYMY C TE€UYEHHEM BPEMEHH MOXKHO MPHUMEHSTH IS
UIEeHTU(QHUKAINN KJIWHUYECKH peneBaHTHOro (akropa. KnuHuueckn peneBaHTHBIA (akTop
MOXeT ObITh, HanpuMep, 3PPeKTOM 3aTaHHOTO JeueHus1, 3(P(PEeKTOM OT AO3UPOBKH HIIU CPOKa
JICUEHUs, PA3IUYUM TPOSIBJICHUS 3aJaHHOrO 3a00JI€BaHMUS WJIM PACCTPOHCTBA Y pasHBIX
UHIUBUAYYMOB (HampuMep, ANl ONTUMAJBHOTO IJIAHUPOBAHUS JIEYEHUs), UAEHTU(UKALUH
KJIacTepa WK TPYIIIbl W/ UK Y€ro-TO MOoI00HOTO.

[0119] B cooTBeTcTBMM C MpPUMEPHBIM BapUaHTOM pEATU3aLUU, PACKPHITBIM B
HACTOALIEH 3asiBKE, MOKHO MOJIy4aTh MH(POPMALIUIO 00 3JIEKTPUIECKON aKTUBHOCTH T'OJIOBHOTO
MO3ra, HEPBHOM CHCTEMbl W/WJIM MBbIIII WHAUBHAyyMa. B KauecTBe IOMOJHEHHs WIN
aNBTEPHATUBBl MOJKHO TIIOJIy4aTh CEHCOPHYIO (HampuMep, BH3YAJbHYIO) HH(pOpMAIHIO
(Hampumep, BuAeo, u300pakeHUsi, HH(QpaKpacHble H300paxkeHus, TepMmorpaduueckue
n300paKeHHs, BHOPALIMH U T.I1.) O TeJIe UHANBHAYyMa (HapuMep, JIMLEe UHAUBUAYYMa MU €ro
4yacTsix). B COOTBETCTBMM C BapuaHTaMu peaju3anuu, ais cOopa CHTHAJIOB OT Tena
WHIUBUAYYMa MOXHO UCIOJNb30BAaTh OrOJOBbE MM HOCHMOE YCTPOKMCTBO (Hampumep,
ycrpoiictBo 10 cOopa curranos). OroyioBbe WM HOCHMOE YCTPOMCTBO MOKET BKIIFOYATh B ce0s
OnuH Wi Ooyiee MaTYMKOB st cOopa mHOpManmu 00 SJIEKTPUYECKONH aKTUBHOCTH W/WJIH
cercopHorl mHpopmauuu. Creayer MOHUMATh, YTO, XOTS B HACTOSIICH 3asBKE MPUMEHSIOTCS
TEPMHUHBI OTOJIOBbE M/MJIM HOCHMOE YCTPOWCTBO, B COOTBETCTBHU C METOAAMH, PACKPBITBIMU B
HACTOSIIEH 3asBKE, MOXXHO MPHUMEHSTH JIFOOOH MpuOOpP, KOTOPBIN BBHIMOIHEH C BO3MOXHOCTBIO
cOopa »3NEKTPUYECKON WJIM CEHCOPHOW WH(pOpMAlMM Ha 4YacTH Tena (Hampumep, JIUIe
MHIUBUAYYMA WM ero JacTsix ). OToNoBbe W/HIM HOCUMOE YCTPOMCTBO MOTYT BKJIFOUATh B CeOsI
moOble YCTPOICTBA, BBIMOJHEHHBIE C BO3MOXKHOCTBIO TIOTHOTO Pa3MELIEHUs] W/HIIN YCTAHOBKU
Ha WJIM BOKPYT TOJIOBBI MJIM 4YacTH Tesa MHAuBUAYyyMa. OTONOBbE M/MIM HOCHMOE YCTPOHUCTBO
MOYKHO 3aKPEeIUISTh K yUaCTKY TeJla MHAUBUYYMa WU OTKPEIUIATh OT HETO.

[0120] B cooTBeTcTBUM C NPUMEPHBIM BapUAHTOM pEAITU3ALUH, OTrOJOBbE W/HIH
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HOCHMOE YCTPOWCTBO MOTYT BKJIFOYATh B ce€0sl JaTYMKU ATl cOOpa SJIEKTPUYECKUX CUTHAJIOB.
Takue >neKkTpUUECKHE CHUTHAJIbl MOTYT BKJIOYaTh B ceOs JaHHbIE 3JeKTposHIedanorpadpuu
(93I), nannslie snekrpookynorpaduu (J0I) w/unu ganusie snekrpomuorpaduu (OMI). Kpome
TOrO, NPUMEPHBIE OroJIOBbE H/MJIM HOCHMOE YCTPOWCTBO MOTYT BKJIOUAThb B Ce0sl NATUMKU
CEeHCOpHON MH(popMalmu (HampuMmep, AATYUKH H300pa’keHUs, BUAECOAATUMKH, MH(paKpacHbIe
JaTYMKH, TEIUIOBbIE NATYUKH, BHOPALMOHHbIE NATYMKH M T.I.) AT cOOpa BXOIHBIX IaHHBIX
WHIMBHUAYYMa, TAKUX KaK JaHHBbIE O JHLE (HAampuMep, AaHHbIE PACIIO3HABAHUS JIMLA), JAHHBIE
TPEeKHHra IJa3, JaHHbIE IBWKEHUS, JaHHbIE 00 OKpyXKaroliew cpene (Hampumep, JaHHBIE O
TeMIeparype) Win nmonoOHble naHHbIe. Kpome TOro, KOHTPOJUIEp MOXKET MOJy4aTh JaHHBIC
curHayioB (Hanpumep, 2317, DOI', OMI', a Tak:ke BXOIHbIE JAHHbIC HHIAUBUAYYMA).

[0121] KonTpoep MOKET ObITh BBIMOJHEH C BO3MOKHOCTBIO KJIACCU(UKALIMK TAHHBIX
curHasioB (Hampumep, 31, D00, OMI' u BXOOHBIX [aHHBIX HHIUBUIYyMAa), U 3TH JaHHbIE
CHUTHAJIOB MOJKHO HCIIOJIb30BaTh JJIs1 OMpPEAENeHHs KJIMHHUYECKOTO pe3yspTarta. Hampumep,
JaHHbIE CUTHAJIOB MOKHO HCIIOJIB30BATh JUI MACHTU(UKALMH, OOJIeeT 1 MHANBHIAYYM OTHOHN
win Oonee Oone3HsMH. B kauecTBe anbTepHATHBBI MM JONOJIHEHUS, NaHHbIE CHTHAJIOB MOTYT
CJY>KUTh JJISL OTIpeNeNieHns1 OCOOeHHOCTeH OoJie3Hel MHIMBUAYYMA, YTOOBI MPEANIOKUTD TUIAaH
JIeUeHUs UHANBUAYYMa. B COOTBETCTBMU C BapHaHTaMU peaM3aliii, PACKPBITBIMH B HACTOSIIIEH
3as1BKe, KIACCU(PUKALIIS MOKET BBIMOJIHATHCS C MPUMEHEHHEM METOI0B MAIIMHHOTO OOYYEHHS.
Kpome Toro, B HEKOTOPBIX BapHAHTAaX PEANU3ALUN CUCTEMBI H CIIOCOOBI MOTYT JOIIOJHUTEIBHO
coueratb JaHHble CUTHAIOB (Hampumep, manubie D20, D0I, OMI' u BXOOHBIE IaHHBIC
WMHIUBUAYYMA) MIPH KJIACCU(UKALNHU MTOTEHIIUAIBHOTO HAPYIIEHHS 30POBbSI.

[0122] MeTonpbl, pacKpbIThble B HACTOSALIEH 3asiBKE, MOKHO MPUMEHSTH AJIs ONpeneIeHHs
maciitaba HapyLIeHUs] 300POBbS W/WJIM IUIaHA JIEYEHHs, COOTBETCTBYIOINEro macmrady. B
COOTBETCTBHM C BapUAHTAMH peaJn3alMyd PACKPBITOrO IpeaMeTa H300peTeHusi, HOCHUMBbIE
Onomerpuueckne yCTPOHCTBa (HAampHMep, OroJOBbE W/WIM HOCHMOE YCTPOMCTBO) MOXKHO
NPUMEHSITh JIs1 OOHAPYKEHUs W/WJU JieueHus: 3a00IeBaHUsI WM PAcCTPOHCTBA MHAWBUAYYMA.
PackpeIThlii mpenMeT H300peTeHHMs MOXKHO TPUMEHSTb Uil paHHeW WAeHTH(HUKAIMU
3a0oneBaHMsl WM PACCTPOIMCTBA, KOTOPOE MOXKET ObITh MNPEIKIMHUYECKHM [0 CBOEMY
NPOSIBJICHUIO, JIATGHTHBIM W/MJIH HEBBISIBJICHHBIM. METOIbI, PACKPBITbIC B HACTOSINEH 3asBKE,
HAXOJIAT LIMPOKOE MPUMEHEHUE IS KOJMUECTBEHHOH OLEHKH LEJIOT0 Psiia HEBPOJIOTHYECKUX U
MBILICYHBIX 3a00JI€BaHUN U PACCTPOICTB.

[0123] B cOOTBETCTBUH C BapHAHTOM pPEATH3ALMU PACKPBITOTO MpeaMeTa U300peTeHHs
MOYKHO peasin30BaTh METOBI B 00JacTu cOOpa aHaMHe3a MalMeHTa, CTATUCTHYECKOrO aHAN3a,
NPUMEHEHUSI HOCHMBIX 3JIEKTPOHHBIX ~YCTPOWCTB, HCKyccTBeHHOro wuHreuiekrta (MHN),
AJITOPUTMOB, MAIIMHHOTO OOYYEHHs, CTATHCTUYECKOTO aHAJIN3a U HOCHMBIX YCTPOWCTB W/HIIU
JJIEKTPOHHBIX  CIMOCOOOB  M3MEpeHuss OO0CIeAyeMOro 4YejloBeKa, YTOObl  00ecrneyuTh
HEHCKKEHHbIE OOBEKTHBHBIC KOJMYECTBEHHbIE IOKA3aTENH, OTHOCSINMECS K HHIUBUAYYMY
w/vm 3a00NI€BaHUIO UJIH PACCTPOMCTBY. AHaiu3 MO OObEKTUBHBIM JaHHBIM MOYKHO NPHUMEHSTh
IUIl YCTPAHEHHs HETOYHOCTEH B CBEACHUAX, MNPEIOCTABIEHHBIX CAMUMH MALEHTAMH, U

NOTCHUUAJIBHOTO CTATUCTUYCCKOroO IIyMa, YTOOBI noJjiydatb HaACXKHbIC KOJINYCCTBCHHBIC
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NOKa3aTeNu ISl ONepekaromedl uaeHTUPHUKAKu 3a00JI€BaHUsSI WM PACCTPOICTB UeEIOBEKa.
Xots Takas MHGOPMALIUS MOXKET IOIOJHATBCS CYOBEKTHBHBIMU OINPOCaMM B Ipouecce cOopa
aHaMHe3a WWIM Ui ONpPENeNIeHHs HCXOIHOIO COCTOSHHUS, OOBEKTHBHBINH aHAIU3 MOXKHO
NPUMEHATh Ayl Oojiee TOYHON HAeHTH(UKaUUU 3a00JI€BaHUSI WM PACCTPONCTBA W/WIM AJS
CO3/1aHus TJIAHA JICYEHUSI.

[0124] B cooTBeTCTBHY C BapHAHTAMHU PEATHU3ALMH PACKPBITOrO NpeaMeTa H300peTeHus,
U3MEPEHHE C BBICOKOH CTENEeHbI0 HANeKHOCTH OMOMETPUYECKUX yKasaTeled y MHIUBHIYyMa
MO3KHO MPUMEHSITh JJIsl ONIPEAENICHUs 1/1H JieueHus 3a00ieBaHui win pacctpoicts. Jlst coopa
JaHHBIX OMOMETPUYECKUX H3MEPEHUI WHIUBUAYYMAa B 3aJaHHBII MOMEHT BPEMEHH H/WIH B
TE€YeHHEe HEKOTOPOro Mepruoja BPEMEHH MOXKHO HCIOJNb30BAaTh OAMH MM 0ojiee NaT4YUKOB
(HampuMep, pa3MeIleHHbIX Ha OroJjioBbe MM 1Mo Hemy). Ha ¢ur. 1B mpencrasnena 6iok-cxema,
NOSICHSIFOIIAsE TIpUMeEp CUCTeMHOUM KoH(urypaumu 100 mis peanu3auuu CUCTEM U CIOCOOOB B
COOTBETCTBHH C ACMEKTaMU HACTOSILNEro M300peTeHHs. B HEKOTOPhIX BapUaHTaX pean3aLuH
cuctemHast koHpurypamusi 100 mosxkeT BkJIO4aTh B cebst mHauBuayyma 101, oronosee 103 u
koHTposuiep 105. OronoBbe 103 MokeT cOOTBETCTBOBaTh ycTpoHcTBY 10 cOopa curHanoB,
nokasaHHoe Ha ¢wur. 1A,

[0125] UnguBuayym 101 moxkeT ObITh JIOOBIM 4YENOBEKOM. B HEKOTOPBIX BapHaHTaX
peammzarmu nHAUBUAYYM 101 MoxeT ObITh MHIMBUAYYMOM B MCXOIHOM COCTOSIHUH Ut cOopa
KOHTPOJIBHBIX JAaHHBIX. B HEKOTOpPBIX BapwaHTax peanuzauuu uHAUBUAYYM 101 moxer ObITH
NMaLMEeHTOM TepaneBTudeckoro mnpodwis. Hampumep, wunamBupyym 101 moxer ObITh
MALIUEHTOM, Y KOTOPOrO MOXET OBITh TaKO€ HEPBHO-MBIIIEYHOE PACCTPONCTBO, KaK TsDKENas
muacteHus. Crenyer MOHMMATh, 4YTO, XOTA B HACTOSINEH 3asiBKE OOBIYHO YIIOMMHAKOTCS
«OTOJIOBBE» M KHOCHUMOE YCTPOMCTBO», YCTPOHCTBO sl cOOpa 3JIEKTPUUECKUX W/WIIM BXOAHBIX
JaHHBIX MHAMBUAYYMa MOXET OBITh PACIIOJIOKEHO HaJ, MO, BOKPYT, YACTUYHO BOKPYT JIFOOOTO
HOAXOASIIETO MOJIOXKEHUsI WIIK B JIFOOOM MOAXOASAIIEM MOJOKEHIH BOJIU3U TOJOBBI MJIN JPYTrod
yacTu Tena mHauBHayyma. Hanpumep, oronosbe 103 MOXkeT O3Ha4yaTh OYKU, KOTOPbIE MOTYT
Ha/JeBaTbCsA HAa yIIM HHAUBHAyyMa. B apyrom mnpumepe oronobe 103 MoOxeT oO3HA4arTh
HAYIIHUKH, KOTOPbIE BCTABJIEHBI B YXO HJIM HAXOIATCS BOJIM3H yXa MHIUBHIAYYMA.

[0126] Oronosbe 103 MoXkeT ObITh yCTPOHCTBOM, BKIIFOUAIOLINM B ce0si OMH WiH OoJee
IAaTYNKOB, KOTOpble COOMpPAarOT WHGPOPMAIMIO, OTHOCSINYIOCA K uHAmBHAyymy 101 wm
NPEACTABISIIOIYI0 padOTy MPOU3BOJIBHO COKPAINAKOIIMXCS MbIIIL. JIaTYMKH MOTYT COOHMpaTh
UH(POPMALIMIO TIO 3JEKTPUIECKON aKTHBHOCTH W/WJIM BXOAHYIO MHGQOPMALMIO 00 MHANBHIYYME
(HampuMep, JaHHBIE O JIUIlEe (HApUMep, JaHHbIE PACTIO3HABAHUS JIMIA), JAHHBIC TPEKHHTA IJ1a3,
JaHHBIX ABIDKEHHS, JaHHbIe 00 OKpykarowmeil cpene (HampuMep, JaHHBIE O TEMIIEPAType) WIu
nooOHbIe MaHHBIC.) B HEKOTOPBIX BapuaHTAX peajin3aluu OrojoBbe 103 MOKET BKIHOYATH B
ceOs1 snexkrpuueckue maruuku 111, gatumkum 113 cencopHol mH(OPMALMHM W/WIN KOHTPOJUIEP
115 ycrpoiicta. Dnexkrpudeckre aaTauku 111 MOryT OBITH BBIOJHEHBI C BO3MOKHOCTBIO cOOpa
nanHbix D01, manHeix D0, 1 ganabx OMI'. Jatunku 113 ceHcopHOll mH(bOpMAMK MOTYT
BKJIIOYAaTh B ce0s JaTYMKW pACIO3HABaHMUS JMLA, JAaTYUKU TPEKUHIa TJa3, HaTYUKU

1/1306pa>1<eH1/1;1, BHUACOOATINKH, I/IH(bpaKpaCHbIe JAaTYHUKH, TCIIJIOBBIC OaTYUKH, BI/I6paI_lI/IOHHbIe
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JATYUKU.

[0127] Koutpomnep 115 ycrpoiictBa MOXKET OBITh KOMITBIOTEPHBIM YCTPOHCTBOM,
NOAKJIIOUEHHBIM K KOHTpoJulepy 105 mo ogHOMy mim Oonee MpOBOAHBIM MK O€CHpOBOIHBIM
KOMMYHUKAalIMOHHbIM KaHanaMm 121. KoMMmyHukanuonnele kaHajibl 121 MOryT MCHoiab30BaTh
pasHOOOpa3Hble MPOTOKOJbI MOCIEIOBATEIBHON CBS3M, MapajuleNIbHONH CBSI3M W/WIIK Tepenavu
(Hampumep, nepenaun BuaeonHdopmauun). Konrpomnep 115 ycTpoiicTBa MOXKET BKJIOYATh B
ce0s1 armapartypy, NporpaMMHOe oOecIieueHne, anmapaTHO-IPOrpaMMHOe 00eCTIeYeHHe WIH UX
KOMOWHALIMIO JJIsl BBIMOJIHEHHS OINEPaLUii B COOTBETCTBUM C HACTOSIIMM HM300PETCHUEM.
Onepauuu MoOryt BKIHOYaTh B cebs mojdydenne OO0, DOI, DOMI, BXOAHBIX JaHHBIX
WHIUBUAYYMA, TAKUX KaK JaHHbIE O JHIE (HampuMmep, JaHHbIE PACTIO3HABAHUS JIMLA), JAHHbIE
TPEeKHHra IJa3, JaHHbIE JBIKEHUS, JaHHbIE 00 OKpyXarolued cpene (Hampumep, JaHHBIE O
TEMIIEPAType) WIN NMOM0OHbIE NaHHbIE, U3 dJIEKTpUYecKux AatdyukoB 111 w/wmm natumkos 113
CeHCOpHOH wuWH(pOpPMAaLMK W Tepeaady MOaHHbIX B KOHTpoyiep 105 ¢ wucmonb3oBaHHEM
KOMMYHHUKAIIMOHHOTO KaHaja 12,1 ucmojbp3yromero oauH win 0ojiee MPOTOKOJIOB Mepenaqu
JAHHBIX.

[0128] Konrpomnep 105 wmoxker BKIHOYAaTh B cebs ammaparypy, MOPOTrpaMMHOE
o0ecriedeHre WM UX KOMOWHALMIO JIJIsI BBITIOJHEHHUS ONEpalrii B COOTBETCTBHH C HACTOSIIIUM
m3oOperenneM. Omnepanyu, BbINOJNHSEMBblE KOHTpoiuiepoM 105, Moryt Bximoudate B ceOs
nojiyueHue, (QuIbTpaluio W HOPMAIM3ALMIO JAHHBIX, TepeaaBaeMbIX KOHTpoyuiepom 115
ycrpoiictBa oronoBbst 103. Omepanmu MOTYT Takke BKJIOUYaTh B cebst KiIacCU(HKAIHMIO TIO
orpenpHOcTH O30, O0I, OMI' wunu BXOAHBIX JaHHBIE WHAMBHAYYMa IIOCPEICTBOM
OTpeneNieHus] OAHOM mnu OoJiee NEeCKPUNTUBHBIX KAaTEropuid M COOTBETCTBYIOLIMX CTETeHEeH
TsokecTd. Kateropum moryt ObITh BHAAMH WJIM POJAMHM CHMITOMOB MJIM paccTpoiicTs. B
HEKOTOPBbIX BApHAHTAX peaN3alnu KIACCH(PUKALMS MOXET BBINOJHATHCS C HCIOJIB30BAHUEM
METONOB  MammMHHOro oOyuenus. Hampumep, geranpHO npopabOTaHHBIE — CIIOXKHBIE
CTaTUCTUYECKUE JaHHbIE MOKHO HHTEPHPETUPOBATH C MCIOJIB30BAHMEM METOAA CJIy4aiHOTrO
jeca, Kak JOTOJHUTEIbHO OMUCAHO B HACTOSIILEH 3asBKE.

[0129] BapuaHThl peanuzany pacKpbITOro MpeaMeTa U300peTeHHsT BKIIOYAIOT B ceOst
kiraccudpukammo kombuHarmu O30, D00, OMI' u BxonHOW uHpoOpManmu 00 MHIUBHIyYME
NIOCPEZICTBOM ONpEAENIeHUsI OHON M Ooiee NeCKPUITUBHBIX KaTErOpPHA WM PacCTpoicTB. B
HEKOTOPBIX BapUAHTAX PEANN3ALUN KIACCU(PUKALMS MOXKET BBINOJHATHCS C HUCMOJIB30BAHUEM
METOIOB MALIMHHOTO OOyYeHus s KiIacCU(PHUKAIMM CHUMITOMOB WIIM PacCTPOWCTSB,
OTIPENeNsIEMbIX C HCIOJb30BAHUEM OTHEIbHBIX KJIacCU(UKALMI [aHHBIX. B HEKOTOPBIX
BApUAHTAX pea3allli OINEePaLUu IOMOJHUTEIBHO BKJIOYAIOT B ceOs OmpeneneHne IulaHa
JICYEHUsI, COOTBETCTBYIOINEro OJHOMY WM Oojee pacCTpPOHCTBAM M COOTBETCTBYIOIIUM UM
CTEINEHSIM TSKECTH.

[0130] Hampumep, ¢ur. 1B mpencraBisier cxemy CHCTEMBbI, M300paKAIOLIYI0 MpPUMEP
orojioBbsi 103 B COOTBETCTBUM C acmeKTamu Hactosimero msoopereHus. Oronosbe 103 mokeT
OBITb TAKHM K€, KaK BBILIEONHCAHHOE OTOJIOBbE W/MIJIN HOCUMOE YCTPOMCTBO HIIH MOAOOHBIM UM.

B HekoTOpbIX BapuaHTax peanu3anuu oroyioBbe 103 MokeT BKIOUYaTh B ceOsi koHTposuiep 115
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yCTpOHCTBa, 3nekTpudeckue maatunku 111 u matumkm 113 ceHcopHOll nHpOpMAIMU, KOTOpBIE
MOTYT OBITh TAKMMH K€, KaK BBIIIEONTNCAHHbIE KOHTPOJUIEP U AATYMKH WM MOJOOHBIMHU FIM.

[0131] Pur. 2 sBasiercss OIOK-CXeMOI CUCTEMBI, H300paskaroIel mpuMep o0opyAOBaHHS
IUISL pean3aliy CUCTEM U CIIOCOOOB, PACKPBITBIX B HACTOSIIEH 3asBKe. DJIEKTPHUUECKUE TATUUKU
111 moryt BKJItO4aTh B ce0st IF0ObIE MPUMEHUMbIE TaTYUKH, TAKHE KAk, Harpumep, natduk D00
205, matauk D0I 207 u natunk OMI" 209, kotopble BbipadaTbiBatoT gaHHble I, nanusle J0I
u naHeble OMI, KoTOpble MOTYT OBITH TAKUMH K€, KaK BBIIICONHCAHHBIE IaHHbIE WIH
nonpoOHbIMU M. XoTs gatduk D3I 205, natuuk D0I" 207 u gatunk IMI" 209 u3o0pakeHsl Kak
OTIENbHBIE TaTYUKH, CIENyeT MOHUMATh, YTO OIUH MUIu Oojiee u3 gaTuukoB DO, natuuka 0T
u natanka OMI" MoryT ObITh KOMOMHHPOBAHHBIMH.

[0132] Harumku 113 cencopHoii mH(pOpMauu MOTyT BKJIHOUaTh B ceOs martumk 211
u3o0pakeHuss M JaT4uK 213 TpekwHra ria3, KOTOpble BhIPaOAThIBAIOT AAHHBIC PACTIO3HABAHUS
JMLA U JaHHbIE TPEKHHTA IJ1a3, KOTOPhIE MOTYT OBITh TAKUMH K€, KaK BBIIICONCAHHBIE TaHHBIE
i nonoO0HbBIMU M. XoTs Aat4yrk 211 nzobpaskeHus u natauk 213 TpekuHra ria3 n300paskeHbl
KaK OTAENbHBIE NATYHKH, CIENyeT MOHUMAaTh, 4To Aartyuk 211 uzobpakeHus u matymk 213
TPEKHHTIa IJ1a3 MOKHO OOBEINHUTD.

[0133] KonTpomnep 201 ycTpoiicTBa MOXKET MPENCTaBIATh COOOH MM BXOAUTH B COCTAB
koHTposuiep(a) 115 ycrpoiicTea, moka3zaHHbIH(0r0) Ha ¢ur. 1B, u MokeT ObITh OTHUM WK OoJee
yCTPOMCTBaMH, KOTOpbIe 00padaThIBAlOT MdaHHBIE, BbIpaOoTaHHble matdyukom O30 205,
natruukoM DO 207, matyukom OMIT 209, nmatumkom 211 m3oOpaskeHuss u matdaukom 213
TpeKHHra ria3. B HEKOTOphIX BapuaHTax peanusauuu KoHTposuiep 201 ycTponcTBa MOXKET
BKJIIOUaTh B ceOs mporeccop 225, mamsarh 227, 3aloOMHHAOLIEe yCTPOUCTBO 229, CBA3HOMN
unrepdeiic 231, mpoueccop 233 seopa/BbiBoga (I/O) u munel 235 nanxbix. Konrpomnep 201
yCTPOMCTBA MOXET BKJIIOYATh B ce0st Moaysib 20 MaHUMNYJSALUHM CHTHAJIOB, WM MOAyib 20
MaHUIYJISLUHA CUTHAJIOB MOXKET OBbITh, B 00IIEM, HE3aBUCUMBIM OT KOHTpoutepa 201 ycTpolicTa
w/vm yctpoticta 10 cbopa curnanos. Hampumep, moaynb 20 MaHUMYJISILUYA CUTHAJIOB MOKET
BXOJIUTb B COCTaB KOMIIOHEHTA aHAJIMN3a, YAAICHHOIO WM OTJIMYAOIIerocs ot ycrpoicrsa 10
cOopa CUTHAJIOB.

[0134] B HekoTOphIX BapuaHTax peanuszauuu npoueccop(bl) 225 MoxeT(MOryT)
BKJIFOYATh B ceOs1 OMH Wik 60iee MUKPOIPOIIECCOPOB, MUKPOUYHITOB HIIH CIIEIUATH3HPOBAHHBIX
UHTErPaIbHbIX cxeM. [lamsaTs 227 MoKeT BKIIOYATh B ce0sl KAKOM-TO OAMH WK OoJiee THIIOB M3
naMaTd ¢ Tpou3BOJBHON BbIOOpKOH (RAM), mocrossHHON mamsat (ROM) m k3m-mamsry,
UCIIONIB3YEMBIX B MpPOLECCE BBINOJIHEHUsl MNporpaMMmHbIx koMaHp. Ilponeccop 225 moxer
UCTIONIB30BaTh WIMHBI 235 faHHBIX Uil WHQOPMALMOHHOTO OOMeHa ¢ mnaMsaTeio 227,
3aIIOMHMHAKOIINM YCTPOHCTBOM 229, cBsisHBIM HHTEpdeiicom 231, mpoueccopoM H300pakeHU
WY JaTYUKaMH TPOCTPAHCTBEHHOTO IOJIOKEHHs. 3aloOMHUHAIoIee yCTPOHCTBO 229 MOXKeT
BKJIFOUATh B Ce0s1 KOMIBIOTEPHO-UYUTAEMOE, SHEPrOHE3aBUCHMOE amlapaTHOE 3aMOMUHAIOINEee
yCTPOHCTBO, KOTOPOE XPAHUT MHPOPMALIUIO U MPOTPAMMHBIE KOMaH/IbL.

[0135] Hampumep, 3anmoMuHaroiiee ycTpoHcTBo 229 MoxkeT ObITh U€M-TO OJHUM HIIH

Oosee u3 KapT QIAII-MAMATH W/WIH HAKOTHUTENEH Ha )KeCTKUX Nuckax. [l nmepempayu CUrHAJIOB
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MOXXHO HCIIOJIb30BaTh MPHEMONEPENaTinK, KOTOPbI MOXKeT OblTh OmHMM wWin Oonee
yCTPOHCTBAMH,  KOTOpBIE  KOIUPYIOT/IEKOAMPYIOT  HaHHble B/U3  OecrpoBOAgHBIE(BIX)
CUTHAJIBI(OB), HAIIPpUMeEp, CUTrHa(a) AaIbHOCTH.

[0136] IIpomeccop 225 MOXET BBINOJHATH MPOrpaMMHbIE KOMAaHIbl (Harpumep,
OTNEPALIMOHHON CHUCTEMbI W/WIJIM NMPUKJIAIHBIX MPOrpamMM), KOTOPbIE MOTYT XPAHUTBHCS B MAMSATH
227 w/mnm  3anomuHaromeM ycrpoictBe 229. Ilpoueccop MOXeT TakXKe BBIIOJHSTD
IporpaMMHble KOMaHbl ceHCOpHOro MonyJis 251. CeHcopHbIil Monysb 251 MOKET conepskaThb
NPOrpaMMHBbIe KOMAaH/IbI, KOTOpble 00palaThIBAIOT JaHHbIE, BbIpaOaTbiBaeMble NaTYUKOM DI
205, matuukom D0I 207, natuunkom DMI 209, natuukom 211 uzobpaskeHus u gataukom 213
TpekuHra ryna3. O6paboTka MOXKET BKIIIOUATh B ce0s1 PUIbTPALHIO, YCUIIEHUE U HOPMAJTH3A IO
JAaHHBIX, HAMpUMep, YTOOBI MONABJATh IyMbl U Apyrue apredaktsl. Cleayer OTMETUTh, YTO
koHTposuiep 201 yCTpOWCTBAa CHOY>XKUT TOJIBKO AJisl MPEACTABICHUS PA3JIMYHBIX BO3MOXKHBIX
SKBHUBAJICHTHBIX KOMIBIOTEPHBIX YCTPOHCTB, KOTOPbIE MOTYT BBIMIOJIHATH MPOLECCH U (QYHKIIHH,
OMUCaHHblE B HacTosAled 3asBke. JlIsl 3TOro, B HEKOTOPBIX BapHaHTax pealu3aLuu
(yHKLHMOHABHBIE BO3MOXKHOCTH, obecrieunBaeMble KOHTpoyuiepoM 201 ycTpoiicTBa, MOryT
NPEACTABIATECA  JMHOOBIM  COYETAaHHEM  YHHBEPCAJIbHOTO W/WJIM  CIELUAIN3UPOBAHHOTO
00OpyOBaHUs W/MIIM MPOTPaMMHBIX KOMaHZ. B kaXk1mom BapuaHTe pean3aliiil MPOrpaMMHbIE
KOMaHJIbI M armapaTypa MOTYT ObITh CO3JJaHbI C UCIIOJIB30BAHUEM CTaHAAPTHBIX MPOrPAMMHBIX
WH)KEHEPHBIX METO/IOB.

[0137] @ur. 3 sBisieTcs PyHKUMOHAIBHON OJIOK-CXeMOH, M300paskarolieil KOHTPOJuIep
105 B cooTBeTCTBMM € acmekTamMu Hactosimero nzobperenusi. Konrpomnep 105 moxer ObITh
TAKUM >K€, KaK BBIIIEONMUCAHHBIN KOHTpoOJUIep i nogoOHeiM emy. Kontpomnep 105 mosker
BKJIFOYAaTh B CeOsi KoMIbrOTepHOe ycTpoiictBo 306 ¢ mponeccopom 305, mamste 307,
3anoMuHaroee ycrpoictso 309 u mpoueccop I/O 325, m mmny 331 mannbix. Kpome Toro,
KoHTpoyutep 105 MoxeT BKIIFOYATh B ce0st COeNMHEHMs BBOZA (HAIpUMep, COCAMHEHUs BBOAA
u300paKeHHs1) W/WIM COEAMHEHHE BBIBONA (HAMPUMEpP, COSNUHEHHs BBIBOJA H300paKeHHs),
KOTOpbIe MPUHUMAIOT W/WIK TEPeNalT CHrHajdbl H300pakeHuss B/U3  mporeccop(a)
mobOpaxkenuii. Jlanee, koutpomep 105 moxer BkitO4YaTh B ceOs COSAMHEHUs] BBOAA/BBIBONA,
KOTOpbIe IPUHUMAIOT/TIEPENAIOT CUTHAJIBI JAaHHBIX B/u3 mpoueccop(a) /O 325.

[0138] B BapuanTax peanuzauuu, KOHTposuiep 105 MokeT BKIHOYATh B ceOsl OOMH HIIH
Ooysee MHKpPOTIPOLIECCOPOB, MHKPOUYHIIOB WJIM CIELHUAIU3UPOBAHHBIX HMHTETPAIBHBIX CXEM.
[Mamste 307 MokeT BKIOYATh B ce0s KAaKOH-TO OAWMH WiM Oojiee TUIMOB M3 NAMATH C
npon3BoJbHOH BEIOOpKOH (RAM), mocrostaaOl namstTi (ROM) U K31I-IaMsATH, UCTIOIB3YEMBIX
B IPOLECCE BBINOJHEHUs] NMporpaMMHbIX koMmaHn. Konrpomnep 105 moxker nONOSHHUTENBHO
BKJIFOYaTh B ce0si omHy win Oojiee muH 331 AaHHBIX, MO KOTOPBIM CBsi3aH ¢ mamsiTeio 307,
3aroMHHAKINM ycTpoiictBoM 309 u mponeccopom 1/O 325.

[0139] 3anmommuaromee yctpoiictBo 309 MoOXeT BKIOYaTh B CeOs KOMIBIOTEPHO-
YUTa€MO€, 3HEPrOHE3aBHCHMOE allapaTHOe 3allOMUHAIOLIEE YCTPOWCTBO, KOTOPOE XPAHUT
uH(poOpMaLuo U mporpaMMHble koMaHAabl. Hampumep, 3anomunaroiee ycrpoictso 309 mMosker

OBITH YEM-TO OIHUM WIH OoJiee U3 KapT (PJIdILI-MaMATH W/ MU HAKOMUTENIeH Ha KECTKUX JTUCKaX.
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3anomuHaromee ycTpoicTBo 309 MOKET BKJIFOYATh B ce0s1 3TaoHHbIe NaHHbIe 310 aist BBIOOpKH
[0 KOMMYHHKALIMOHHOM K1HE 331 naHHBIX.

[0140] ITpoueccop I/O 325 moxer ObITh moAKMOUEH K npoueccopy 305. Iponeccop /O
325 wmoer BkiO4YaTh B cebs m000O€ YCTPOMCTBO, KOTOPOE TO3BOJIAET HHIUBUAYYMY
B3aUMOJIEHCTBOBAaTh C MpoueccopoM 305 (Hampumep, MOJIb30BaTENbCKUN HHTEpdENc), w/umm
mo0oe yCTPONCTBO, KOTOPOE MO3BOJIsieT npoueccopy 305 oOMeHNBATbCs JAaHHBIME C OTHUM WA
Oonee APYrMMH KOMIBIOTEPHBIMH YCTPOHCTBAMM, C HCIIOJIb30BAHHUEM JIMHUM CBSI3H JIFOOOrO
tuna. IIpoueccop /O 325 moxer ¢opmupoBaTh W NpPUHUMATH, Hampumep, LUGPOBbIE U
aHAJIOTOBBIE BXOJ/IHBIE/BBIXOIHbIE CUTHAJIBI (HATIPUMED, 3JIEKTPOHHbBIE CUTHAJIBI) B COOTBETCTBUH
C pPa3IUYHBIMU MPOTOKOJIAMU MepeNadyu JaHHBIX.

[0141] ITpoueccop 305 BBINOJHSET MPOrpaMMHBIE KOMaH/IbI (HAIPUMEp, OTEPALMOHHOM
CHCTEMBbl W/WJIM TPUKIATHBIX MPOrpamMM), KOTOPbIE MOTYT XpaHHTbCS B mamATd 307 w/wmm
3anomuHaromeM ycrporictse 309. Ilpoueccop 305 MOXKeT Takke BBINOJHATH NPOrPAMMHBIE
KOMaHAbl MoayJst 351.

[0142] KonTposiep 105 moxkeT BKIOYATh B ceOst Moaysib 20 MaHUITYJISILAA CUTHAJIOB,
Wi Moaysib 20 MaHUMNYJISIMMK CHTHAJIOB MOJKET OBITh HE3aBHCHMBIM OT KOHTposuiepa 105.
Hanpumep, monynb 20 MaHUMNYJISIUM CUTHAJIOB MOXKET BXOJAUTb B COCTAB KOMIIOHEHTA aHAJIN3a,
yIaJIEHHOTO WJIM OTJIHYaromerocsi oT ycrporictea 10 cbopa curnanos. Konrpomiep 105 mosxer
BKJIFOUATh B ce0s1 MOAyJb 355 kimaccupukanuy paccTporcTB W/ min Moayib 359 knaccupukanum
natynkoB. Moayne 355 kmaccuukanum paccTpoHCTB W/min Moaynib 359 knaccuduxanmu
JATYUKOB MOTYT NPUMEHSATh METOAbl CTAaTUCTUYECKOrO AaHalln3a, PACKpbITble B HACTOALIEH
3asBKe, 4TOObI MAEHTH(UIIUPOBATh W/HWIM MPUMEHSTh KIWHUYECKH DPEJIEBAHTHBbIE NMPU3HAKU K
KJIacCU(UKALIUH PACCTPOICTB /WU CUTHAJIOB TAaTYHUKOB.

[0143] Kontpomep 105 mosker BkirouaTh B ceOsi cBsi3HOI mHTepderic 311, koTopslit
HOAZIeP)KUBAET MH(POPMALMOHHBI OOMEH MeXay KOHTPOJUIEpaMU WM BHYTPH KOHTpOJUIEpA
(marmpumep, no mwmHe 331 nanHbx). Kontpomtep 105 MokeT Takke BKIIOYATH B Ce0s1 OTHO HITH
Oosee ycrpoiicts 333 BBoga/sbiBoaa (I/0) ans cesizu ¢ npoueccopom I/O 325. B cooTBeTcTBHM C
BapUAHTOM peanuszauuu yctpoiictsa I/O moryt BrmouaTs B ceOst koHTposuiep 201 ycrporicTa
w/vm kouTposuiep 115 ycrpoiictsa.

[0144] Cnenyer oTMeTuUTh, YTO KOHTposuiep 105 ciayXUT TOMBKO A MPEACTABIEHUS
pPasNUYHBIX BO3MOXKHBIX 3KBHUBAJEHTHBIX KOMIBIOTEPHBIX YCTPOICTB, KOTOpbIE MOTYT
BBITOJTHATD MPOLECCH M (PYHKIIUH, OMHMCAHHBIE B HACTOSIIEH 3asiBKe. J{JIs1 3TOr0, B HEKOTOPBIX
BapUAHTaX peajn3anuy (PyHKIHOHAIbHbBIE BO3MOKHOCTH, OOecrieunBaeMble KOHTposuiepoM 105,
MOTYT TPEACTABISATECA JIOOBIM COYETAHHEM YHUBEPCAJIBHOTO W/HWIM CIEUATN3UPOBAHHOTO
00opyaOBaHUs W/HMIIM MPOTPaMMHBIX KOMaHZ. B kak1om BapuaHTe pean3aliii NMPOrpaMMHbIE
KOMaHJIbI M armapaTypa MOTyT ObITh CO3JJaHbI C UCMIOJIB30BAHUEM CTAHAAPTHBIX MPOrPAMMHBIX
WH)KEHEPHBIX METO/IOB.

[0145] @ur. 4A u 4B comepxkar Omok-cxemy 400 mMOC/IEAOBATEIHPHOCTH OIEpPALIU,
M300paKaOINy0 MPUMEP BapHaHTA pealu3alluy, pPacKphITOro B Hacrosmeil 3asBke. Kak

ONMHUCAHO B HACTOSIIEH 3asBKE, BAPMAHTHl PEANU3ALUM PACKPBITOrO NpeaMera H300peTeHus
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MOYKHO TIPUMEHSTD Uil HAECHTH(QHUKALNN KIMHUYECKH PEJIEBAHTHBIX NMPU3HAKOB JUIA 3aJaHHOTO
KJIMHUYECKOTO BBIXO/1a, HA OCHOBAHMM NPU3HAKOB, BBIAEJIEHHBIX U3 JaHHbIX curHainos. Ha ¢ur.
4A u 4B onucaH npuMep, OTHOCALIMICS K TPUMEHEHMIO HOCHUMOTO YCTpPOMCTBAa [UIs
(dopMHpOBaHUS MAHHBIX CHUTHAJOB HA OCHOBAHHWU PE3yJIbTATOB AAaTYMKOB HAa HOCHMOM
ycrpoiictee. Ha ¢ur. 4A u 4B u3obpaxen npumep QyHKIHMOHAIBHBIX BO3MOXHOCTEH 1 pabOoThI
BO3MOJKHBIX BAPUAHTOB pEANU3ALMU CHUCTEM, CIOCOO0B M KOMITBIOTEPHBIX IPOTrPAMMHBIX
NPOAYKTOB B COOTBETCTBUM C PAa3JIMYHbIMM BapHAHTAMHU peaIM3allud IO HACTOALIEMY
U300pETEHHIO.

[0146] Kaxnpiii oTanm Ha OJIOK-CXeMe TMOCJeI0BATEIHHOCTH ONEpalnii, MOKa3aHHOW Ha
¢dur. 4A unu 4B, MOXET MpencTaBisiTh COOOH MOIYJIb, CETMEHT WJIH YYacTOK MPOTPaMMHBIX
KOMaHJI, KOTOPBIH BKJIIOUYaeT B ceOsi OmHY Win 0oJiee KOMIBIOTEPHO-BBIMOIHIEMbIX KOMaH/T JUIs
peanM3anyy TOKa3aHHBIX (YHKIMHA W omepauuii. B HEKOTOPBIX albTEPHATUBHBIX BapHAHTAX
peammzarmy (QYHKIOUH WHIK ONEpalnyy, MOKAa3aHHbIE Ha KOHKPETHOM 3Tare OJIOK-CXEMbI
MIOCJIEI0BATENLHOCTH OINEPALU, MOTYT BBINOJHATHCA HE B TOM IOpPSAKE, KOTOPBIN MOKa3aH Ha
¢ur. 4A nnu 4B.

[0147] Hampumep, nBa 3Tama, NOKa3aHHbIE Kak CIEAYIOLIME OAWH 3a APYTUM, MOTYT
BBITIOJTHATBCS 10 CYLIECTBY NMapajuIebHO, WM 3TAIbl MOTYT MHOTTIA BBIMIOJHITHCS B OOpaTHOM
NOpSIIKE, B 3aBHCHMOCTH OT MpEAIojaraeMbix (PYHKIMOHAJIBHBIX BO3MOXKHOCTeH. Cremyer
TaKXXe€ OTMETHUTb, YTO KaKABIN Tal OJIOK-CXEMBI TIOCIE0BATEIbHOCTH ONEPALliii 1 KOMOWHAIIMH
U3 3TamoB OJIOK-CXEMbl MOTYT OBITb peaTn30BaHbl CHCTEMaMHM, IOCTPOCHHBIMH Ha 0Oase
CHEeLMAIM3UPOBAHHOTO OOOPYAOBAHMs, KOTOpbIE BBINOJHAKOT 3aJaHHble (YHKIUU WM
AEUCTBUS, WM KOMIUIEKCHBIMU CHCTeMaMH Ha 0ase CHEelHaTN3HpOBAHHOTO OOOPYAOBaHUS U
KOMITBIOTEPHBIX KOMAaHI.

[0148] Ha sTtame 401 Gnok-cxembl 400 mMocCien0BaTeIbHOCTH ONepanui, CyObeKT MOXKET
COBEpLIATh JIMLIEBbIE MABIDKEHMs. JIMLeBble IBHXKEHHMs MOTYT BBINOJHATBCA IO 3alpocy, B
3aBHCUMOCTH OT €CTeCTBEHHOT'O COCTOSHHsSI CyOBekTa wiu nonoOHoi npuumbe. Crenyer
NOHUMATh, YTO, XOTS B HACTOSIIEH 3asBKE KOHKPETHO PACKPBITHI JIMLIEBbIE BUXKCHUS,
COCTABJISIFOLIEH PACKPBITOrO MpeAMeTa H300PETeHHsI MOXKET CUMTAThCS JII00asi COCTABHAS YacCTh
Tena, ACWCTBUE MM CBOWMCTBO. Ha stame 405 moxker ObITh mosdydeHa uHdpopmanus I2I u3
ogHoro wiu Oonee matumkoB DD Ha Hocumom ycrtpoiictBe. Wupopmanms D3I moxkeT
cobuparbcss MyTeM KOHTAKTHOTO WJIM OECKOHTAKTHOTO NpHeMa CHUTHAJOB IOCPEACTBOM
snektponos. Ha stame 409 moxer Obith monydena uHpopmauus 0D u3 omgHoro mim Oomee
natunkoB DOI' Ha Hocumom ycrtpoiictBe. Mupopmauumss D0IT moxer coOuparbcs myTem
KOHTAKTHOTO WJIN OECKOHTAKTHOTO MPHEMa CUTHAJIOB ITOCPEICTBOM 3JIEKTPOAOB.

[0149] Ha sTamne 413 MokeT ObITh TOJTyueHa HHPOPMAIHS O JINIE U3 JaTYNKA CEHCOPHOM
nH(pOpMaLMH, TAKOTO KaK AaTYHK n300paskeHus. UH(popMamyst o Juie MOXKeT BKIIOYaTh B ceOsI
IBIDKEHHE, WHQOpPMAIMI0 O XapakTepHOM CBOICTBE (HampuMmep, Temreparype, [UIMHE,
3MIACTUYHOCTH, YyIJIaXx U T.I.) WM noxoOHyo uHpopmanmo. Mupopmanms o Juie MOXKeT
coOuparbCs C HCIIONB30BAaHMEM JAaTYMKAa CEHCOPHON HH(pOPMALMU IO CHUTHANY BKIIOYEHHS

(Hampumep, 3anmpocy MH(pOpMALMK O JUIle, AeUCTBUM WM WU3MEHEHHMH JIMLA U T.I1.) UM MOXXET
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cobuparbes noctossHHO. Ha stane 418 mosker ObITh mosydeHa nH(OPMALHS O MOJIOKEHHUN T1a3
U3 Jartyuka TpekuHra ria3. Mudopmamus o NONOXKEHHMH TIJla3 MOXKET BKIKYaTh B ce0s
ABIDKEHHE, HH(POPMAIMI0O O XapaKTepHOM CBOWCTBE (HampuMep, CTENeHb MOJBIKHOCTH,
HalpaBJIeHHe JABIDKEHHs, pACIIUPEHHe, YIJIbl U T.OI.) HWIH MOAO0OHYH HH(pOpMALHIO.
HWHudopmams 0 MONOKEHUU I1a3 MOXKET COOMpAaThCs C UCIOJNB30BAHUEM JaTYUKa CEHCOPHOM
nH(OpPMALMH [0 CUTHAJY BKIIOUEHHs (Hampumep, 3anpocy MHGOpMAaLUU O MOJOXKEHHH TJas,
AEeHCTBUHU WM U3MEHEHUH U T.I1.) UM MOXET COOMPAThCs MOCTOSIHHO.

[0150] Ha atane 421, uadopmaiysi Kakoro-To OTHOTO Wi OoJjiee TUIIOB U3 HHPOPMAIUU
33T, undpopmarmu 0T, nadopmarun o ure W/ HHPOPMALUU O TIOJOKEHUHU TJ1a3 MOXKET
¢unbTpoBaThCA W/WIM HOpManmu3oBaTbes. HHpopMmammst MoxeT (QUIbTpOBATBCS /WM
HOPMAJIM30BaThCSl HA OCHOBE JIFOOOT0 MPUMEHUMOr0 METOZA, PACKPBITOrO B HACTOSIIEH 3asiBKeE.
Undopmarms MoxeT (PUIBTPOBATHCS WWIM HOPMAIU30BATHCS JJIsl TIOJABJICHUS] LIYMOB,
BBIJICJICHHsI CBOWCTB WM 4ero-to mnonodnoro. Ha srtame 425 moker kiaccuuUIMpOBATHCS
uadopmanms O30 Ha stane 429 moxer knaccupuuuponarbes nHpopmarmst J0I. Ha stane
433 wmoxer knaccupummpoBatbcst uHpopMmaums o Juume. Ha stame 437  Moxker
KJIacCU(PUIIPOBATHCS HHOOPMALIUS O TIOJIOKEHUH IJ1a3.

[0151] Ha stamne 441 (nmokazanHOM Ha ¢ur. 4B) moryT o0bpenunsaTecst nHpopmarwst 0T,
o nune u nHpopmarys TpekuHra rinas. Ha stame 445 moryTt o0venunsaTecs nHpopmarmst 331 u
uapopmaums o mme. Crnenyer mOHMMAaTh, 4YTO HMHGOPMAIMS MOXET OOBEAMHATBCS Ha
OCHOBaHUH KJIMHUYECKOro pesyibrata. Hanpumep, stanel 441 u 445, nokasaHHble Ha ¢ur. 4B,
MOTYT PAa3NU4aThCsl Ui Pa3HBIX KIMHUYECKHX PE3YyJbTATOB TaKMM OOpa3OM, YTO BO3MOXKHO
oObenuHeHne MHOW HH(popMalyy, YyeM HHpOpMauus, NperacTaBieHHas Ha ¢ur. 4A u 4B.
Cnenyer mOHMMAaTh, YTO JIFOOYIO CHUTHAJIbHYIO MH()OPMALMIO, OTHOCAIIYIOCS K HHIAMBHAYYMY,
MOKHO OLICHHUBATh CTATUCTUYECKU HA OCHOBAHWHU MApIIPYTOB, MOKA3aHHBIX, HAIIPUMep, Ha Qur.
1A, 4A n4B.

[0152] Ha »stame 449, oOwvenunennblie uHpopmarmio D0, uHpOpMammo o0 NuleE,
uHpOpPMaLMIO TpPEeKMHra mia3 W/WIM JAPYryl0 KOMOMHHUPOBAHHYK) HMH(POPMAIMIO MOXKHO
cpaBHUBaTh ¢ omnopHoil wuHpopmanueil. Kak mokazaHo Ha ¢ur. 1A, CpaBHEHHE MOXET
0a3upoBaThCS Ha BBINEJNEHHBIX Npu3Hakax u3 uHpopmauuu DOI, OOI, unpopmarmu o nuue,
uH(pOpPMALMU O TOJIOKEHUHU TJ1a3 WK JIF0OoH apyroi nmpumeHnnMon uHpopmaruu. CpaBHEHUE
MOXeT Oa3MpOBaThCSl HA BBIEICHHBIX TNPH3HAKAX, KOTOPBIE ONPEAENCHbl KaK KIMHHYECKH
peNeBaHTHBIC PU3HAKY, TIOKa3aHHbIE Ha Gur. 1A.

[0153] Ha osrtame 453, KIUHUYECKH peJeBaHTHbIE MPU3HAKHM, OCHOBAHHbIE Ha
uHpOpPMALMK W3 [OATYUKOB, MOXKHO MPHMEHSATh ISl ONPEAENICHUs HapyLIEHHs 3I0pPOBBS
cyOpekta. Hanpumep, HapyieHHe 370pOBbs MOYKHO OIPEIENATh HA OCHOBAaHHH OOBEIUHEHHBIX
uapopmaumn  O0I', wuHpopmammu o sgume u wuHbOPMAIMKU TPEKUHra TIJa3, a TaKxKe
o0benuHeHHbIX HHpopMarmu I u uHpopMauuu o nuie u onopHoi nHpopmauuu. Ha stamne
457 MOXeT BBIOJHATHCS ONpPEAEeHNe, YIAJIOCh JIU ONPENeuTh HapylueHue 310poBbs. Ecnu
HapyLIeHUEe 370POBbsl HE OBLIO OMpPEAeNeHO, TO MOXKHO MOBTOPHUTH ONMCAHHbBIE 371€Ch STAllb,

HaumHas ¢ sTtama 401 (Hampumep, kak ykazaHo OykBamu «B» Ha ¢ur. 4A u 4B). Ecmm
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HapyIIEeHHEe 370POBbsl omperneneHo Ha stane 457, To Ha srane 461 MoxeT ObITh BBITOJIHEHO
orpeneneHne Macmraba HapyIIEeHUs 370pOBbS Ha OCHOBAHUH, HANpUMep, BTOPOH OIMOPHOMN
uapopmaumu. Ha stanme 465 MoxeT ompenensTbCs IUIAH JIEUEHHWs] HA OCHOBAHUHU TpPEThEi
OMopHOW HH(pOPMAILMKM WM BTOPOH OnopHOW wuHpOpManMHu (HAIpUMEp, HAa OCHOBAHUH
maciutaba HapyueHus 310poBbsi). Ha ¢ur. 4C nokasana 6nok-cxema 470 mocnenoBaTenbHOCTH
omneparmi st HAeHTUGUKALUN U MPUMEHEHHsI KIIMHUYECKH PEJIeBaHTHBIX NMpU3HakoB. Ha sTame
472, MoxeT OBITh NOJyYEHO MHOKECTBO BBIIEJIEHHBIX MPU3HAKOB. Kak ommcaHo B HacTosmen
3asBK€, MHOKECTBO BBIJEJICHHBIX MPU3HAKOB MOJKET 0a3MpPOBATHCS HA CUTHAJAX, COOPAHHBIX C
WK OKOJIO Tesia MHauBuAyyMa. CUrHajbl MOTYT COOMPAThCs, KOTAA BBIOJHSIETCS ICHCTBUE HITH
HaOJTIO1aeTCsl KOHKPETHAS YacTh Teja (HampuMmep, BbIpakeHUe THEBA, )KEBAHUE, IBIKCHUE TJ1a3,
nencTeue rnas3-Iso, qelicTBue BTATMBAHUS MIEK-1SO, IeMCTBUE YEIFOCTBIO, B3IJISI JIEBBIM IJ1a30M
BJIEBO, B3IUIAJ JIEBBIM IJIa30M BIPABO, B3IUIAJ IPaBbIM IJIa30M BIIEBO, B3I MpPaBbIM IJIa30M
BIPABO, ACHCTBUE HAAYBaHUs INEK-ISO, BBIpAXKEHHE TPYCTH, AeHCTBUE yibIOKa-Iso, BeIpakeHHe
yAUBIIEHUS, TJIOTaHWE, peub, B3TJAA BBEpX, NEHCTBHE IO CMOpLiuMBaHUIO-IsO U T.m., Kak
JOTOJHUTENBHO onucaHo B Tadmuue 7). COOTBETCTBEHHO, 3aJaHHBIM BBIIENEHHBIA MPHU3HAK
MOXeT 0a3upoBaThCs Ha 3aJaHHOM Tune curHaja (Hampumep, DKL, 33" u T.m.), nelicreumy,
KOraa coOMpaeTcst CUTHAJ, BPEMEHH, KOrja cOOMpaeTcsl CUTHAJ, WHAMBHUAYYME W/ YE€M-TO
nopo6HoM. Ha stane 472 MOXHO MMOJTy4aTh MHOKECTBO MMEIOLUXCSL BBIEJIEHHBIX TPU3HAKOB.

[0154] Ha sTtame 473 MOKHO ONpPENEINTh METOJ CTATUCTHYECKOro (UIbTpa JUIsS
NPUMEHEHUS] K MHOXKECTBY BBIIEJICHHBIX MPU3HAKOB. METO CTaTUCTHUYECKOTO (PUIBTPA MOXKET
OBITb €IMHCTBEHHBIM METOIOM, WJIM MOXHO OJHOBPEMEHHO NPUMEHATh MHO)KECTBO METOMOB.
Merox CTaTHCTUYECKOTO (HUIBTPa MOMKHO OIpPENeNATbh MJs BbIPAOOTKH  KJIMHUYECKU
pEJeBAaHTHBIX MPHU3HAKOB TAaKUM 00pa3oM, 4YTOOBI MOXKHO OBUIO NPHUMEHSTh KIMHHYECKH
peleBaHTHBIE MPU3HAKU [UIs1 ONTHUMAJBHOIO ONpPEAENeHUs KIMHHUYECKOro pesynbrara. Kakx
ONMCAHO B HACTOALIEH 3asBKEe, KIMHUYECKUIl pe3yjbTaT MOXeT ObITh HAeHTH(UKaLen
3a00eBaHUsl WJIM paccTpoiicTBa (Hampumep, Ha dTame 453, mokasanHoMm Ha ¢ur. 4B) w/wnu
MOXeT OBbITh IUIAHOM JICYSHHs AT MASHTH(OULIUPOBAHHOTO 3a00JIeBaHMs WJIM PACCTPONCTBA
(Hampumep, stan 465, noka3aHHbIi Ha (ur. 4B). Kimnunueckuit pe3yaprat MOKeET ObITh OCHOBAaH
Ha OOBEKTUBHBIX JAHHBIX (HAIIPUMEp, Ha CUTHAJIAX, COOPAHHBIX JaTYUKAMH).

[0155] Ha o»tane 474, omuH wiu 0OoJiee METONOB CTATUCTUYECKOrO (DUIIBTPA,
UIEeHTUQULIMPOBAHHBIX Ha JTame 473, MOXHO NpPHUMEHSATh K MHOMKECTBY BBIJEICHHBIX
NPU3HAKOB, MOJIyUYEHHBIX Ha 3Tamn 472. MeTonpl CTaTUCTUYECKOro (pHibTpa MOTYT BKIIOUYATh B
cebss, HO Oe3 orpanumyenws, koppensiuuto Croupmena 474A, meron ICC 474B, anmroputm
ciyqaiiHoro seca 474C, meron CV 474D, meron AUC 474E, xnacrepuzaunto 474F, Z-oueHku
474G w/unu nogoOHBIE METOBI, WIIM UX KOMOWHAIHMIO. YTIOMSIHYThIE METOABI CTATUCTHYECKHIX
(UIBTPOB TOTOIHUTENBHO OTMCAHBI B HACTOSLIEH 3asIBKE.

[0156] Ha stane 476, KIMHIUYECKH PEJIeBAHTHBIE MPU3HAKA MOXKHO MIEHTHU()ULNPOBATH
Ha OCHOBaHMHM METOIOB CTATUCTHYECKUX (UIBTPOB, NPUMEHEHHBIX Ha stane 474. Ilpu
UIeHTU()UKAINN KIIMHUYECKH PEIeBAaHTHBIX MPHU3HAKOB M3 MHOXKECTBA MPU3HAKOB, MOJYYEHHBIX

Ha otane 472, KIMHUYECKOE MCIBITAHWE WM APYLYH MPOrpaMMy MOKHO BBIIIOJHUTL C



27

UCMOJB30BAHUEM TOJBKO KIMHUYECKH pEJIeBAaHTHBIX MPU3HAKOB, HCXOAs, HANpuUMep, U3
3aJaHHOTO KJIMHMYECKOro pe3yibrata. HMneHtuduuumpyromue KINHHYECKH pPEJIeBaHTHBIE
NPU3HAKU MOTYT OBbITh MPU3HAKAMH, KOTOPbIE MOXKHO MPUMEHSTD JUIsI HAJEKHOTO TECTUPOBAHHUS
KJIMHUYECKOTO pe3yJbTaTa TakuM o0pa3oM, 4YTOObl MIAEHTU(DUIMPOBAHHbIE KIMHHYECKH
peJIeBaHTHbIC MPU3HAKK MOIJIM 00eCIeYnBaTh HAJEKHbIC JAHHBIC JJISI 331aHHOTO KIIMHIHYECKOTO
pesyapTata. HanekHOCTb MOXKET COOTBETCTBOBAaTb 3aJaHHOMY IIOPOTY HAJEeXHOCTH IS
3aJaHHOTO KJIIMHHYECKOTO Pe3yJbTaTa. 3aJaHHbIA MOPOr HAAEKHOCTH MOXKET OBITh YHCIEHHBIM
3HAYEHUEM, HAHJEHHbIM Ha OCHOBAHHWH Y€ro-TO OJHOro win Oonee u3 koppemsiuuu CrnupMeHa,
ICC, pesynbrata anropurma ciydaiinoro jeca, CV, AUC, kiacrepusauuu u/vuin Z-OlEHKH,
COOTBETCTBYIOLINX NaHHbIM. Hanmpumep, 3amaHHbII OPOT HAIEKHOCTU MOKET 0a3MpOBATHCS HA
MHHHMAJIBHOM WJIM MaKCHUMAJIbHOM 3HAYEHUSIX, COOTBETCTBYIOIIUX YEMY-TO OJHOMY WU OoJee
u3 koppenmsiuuss Crmpmena, ICC, pesynbrara anroputma ciydaiiHoro neca, CV, AUC,
KJIacTepU3alui W/ Z-OUeHKU UId 3aJaHHOro Habopa HeoOpabOTaHHBIX MJAHHBIX WM
npusHakoB. HeoOpaboTaHHbIe HaHHBIE MOTYT COOTBETCTBOBATH NPU3HAKAM, IMOJYYEHHBIM Ha
stanie 427. COOTBETCTBEHHO, MOPOT HAACKHOCTH MOXKET OBITh €IMHCTBEHHBIM 3HAYCHUEM
(Harmpumep, OMHAPHON OLIEHKOH, OTHOLIEHWEM, NMPOLEHTHBIM 3HAYEHWEM U T.II.) WIH HabOpOM
3HAYeHUH (HampuMep, MO OJHOMY Al Kaxaoro moxaxoxa u3 koppemsiuun Crmpmena, ICC,
pesyJsbTaTa anropurma ciydaiinoro jgeca, CV, AUC, kiacrepuzaiuy w/uiu Z-0eHKH ), KOTOPbIe
YKa3bpIBAlOT, YTO 3aJaHHbIM HA0Op KIMHUYECKH pEJIEeBAHTHBIX IPH3HAKOB OOECIeYnBaeT
peNeBaHTHBIE AaHHbIE [JIs1 3aJaHHOTO KJIMHUYECKOro pesynabrata. Ha stane 478, knuMHUYECKH
peleBaHTHbIE MPU3HAKM MOKHO TNPUMEHUTb IJId OIpelesieHUs KIMHUYECKU PEJIEeBAHTHOIO
pesyJbTara.

[0157] Cnenyer monumarb, uto, xoTsi Ha ¢ur. 4C npencrasieH HabOp MPUMEPHBIX
MeTONOB cTaTtucTuieckux ¢(uibTpoB (koppemiuuss Crmpmena, ICC, pesynbrar anropurma
cnyuaitnoro jeca, CV, AUC, knactepuszaims Wuil Z-OLEHKa), MOXXHO NMPUMEHUTb OIMH HIIH
Ooyee MOMONHUTENBHBIX METOIOB, M 4YTO HAOOp METONOB CTATUCTHYECKUX (HIBTPOB HE
OTPAaHUYMBAETCS METOAAMHM, PACKPBITBIMH B HacTosmed 3asBke. s wuaeHTHdUKALUH
KJIMHUYECKH PEJIEBAHTHBIX MPH3HAKOB MOXKHO HCIIONB30BATh JIFOOOH METON CTaTHCTUYECKOTO
(uIbTpa, KOTOPBIH MOKA3BIBAET HAIEKHOCTH OTHOTO WIJIH 0OJIee IPU3HAKOB.

[0158] B cooTBeTCTBUH C BapHAHTAMHU PEATH3ALMH PACKPBITOrO MpeamMera u300peTeHus,
UIEHTHU()UKAIMIO KIIMHUYECKH PEJICBAaHTHBIX MMPU3HAKOB Ha dTarne 476, mokazaHHOM Ha ¢ur. 4C,
MOXHO HCIOJIB30BaTh Ui ONPENeJICHUsT OTPaHUYeHMH W/WIM XapaKTepUCTHK YCTPOMCTBA,
OCHOBAHHOTO Ha TPUMEHEHWH MJaT4YNKOB, (Hampumep, ycrpoiictBa 10 cOopa CHrHaiOB,
nokasaHHoro Ha ¢ur. 1A) npumensiemoro st cOopa OTHOTO WK OoJiee CHTHAJIOB (HampuMmep,
OTAENbHBIX CUTHAJIOB 30 WM CHTHAJIOB, NMOJAABAEMbIX B MOAYJb 20 MaHUNYJSIIUH CHTHAJIOB),
UCIOJIB3YEMBIX AJIsI ONPENENICHUs] BBIACICHHBIX NMPU3HAKOB, MOJY4YEHHbIX Ha sTane 472. Ilpu
NMPUMEHEHUU METONOB (HampuMep, MPOTOKOJIA), PACKPBITHIX B HACTOSIIIEH 3asiBKe, Ha dtamne 477,
KJIMHUYECKH peJeBaHTHbIE (DaKTOPBI U 3aaHHOTO KIMHHYECKOTO pe3ysbTaTta (Hampumep,
NPOTHO3MPOBAHUSI KOHKPETHOTO PAaCCTPOICTBA W/HIIM JIEU€HUs] KOHKPETHOTO pPAaCCTPOMCTBA)

MOTYT YKa3blBaThb OTrPaHMYEHHs] W/HIM XapaKTEPUCTHKH YCTPOWCTBA, OCHOBAHHOTO Ha
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NpUMEeHeHUH faatdukoB. Hampumep, Moryt ObITh  WAGHTH(QUIMPOBAHBI  KIMHHYECKH
peleBaHTHbIE TPU3HAKH, IOJY4YEHHbIE HAa OCHOBE HOCHMOIO YCTpPOMCTBAa, M 3aJaHHbIN
KJIMHUYeCKUH pe3ynbTaT. [1o KiMHu4YecKknM npu3HakaM (HarpuMep, OJHON miu 0osee 4acToTam,
OJHOMY HJIH OOJiee THUIIAM KaHAJIOB 3JIEKTPUYECKUX CHUTHAJIOB, OIHOMY WM Ooyiee 3HAYEHUSIM
CIIEKTPAJIbHOW OSHTPONUM, OAHOW wuiaM Oojiee NHKOBBIM 4YacTOTaM, ONHOW wiu Oojee
AMIUIUTYAaM, OJHOMY WiIM Oojee CTaHAAPTHBIM OTKJIOHEHWSIM, OJHOMYy WM OoJjee
CpeIHEeKBaJpaTHYECKUM 3HAUSHUsIM, OJHOMY WM Oojiee OTKJIOHEHWsIM, ONHOW wmiu Ooinee
GbiaykTyanusiM, OqHOM wiu OoJiee (pakTaIbHBIM Pa3MEPHOCTSIM, OMHOW WM OOJiee 4acTOTam
nepexojia Yepe3 HoJlb, OMHOMY KK Oosiee KO3 HuIieHTaM dKCIecca aMIUITUTYAbl, OTHOMY WJIH
Oosee 3HaUEHHMsIM aCUMMETPHM, OJHOMY MM Ooyiee BpeMeHaM Hauajia, OJHOMY wiu Oosee
3HAYEHUSIMA JHCIIEPCHHM W T.II) MOXET OBITh CHAEJaHO OINpenesieHue, CIOCOOHO Jn
COOTBETCTBYIOLI[€€ YCTPONCTBO, OCHOBAHHOE Ha TNPUMEHEHUM AATUYMUKOB, HA/EKHO BbIAaBaTh
KJIMHUYECKHHA pe3ysibTar (HampuMep, €Cd IOPOroBOE YHCIIO BBIACJICHHBIX TPU3HAKOB
COOTBETCTBYET MOPOraM HAJEKHOCTH, €CIIH KIMHUYECKU PEJIeBAHTHBbIE MOPOTU MPEBOCXOAST
MOPOTH HAJICKHOCTH U T.I1.).

IIpumepsl

[0159] BapuaHThl peaim3aliyl PacKpbITOrO MpeaMeTa M300pETeHHs PACKPBIBAIOTCS B
HacTOsLIeH 3asiBKE CO CChUIKaMM Ha npumepbl. CrieayeT NOHUMAaTh, YTO BapUAHThI pealu3alii,
packpblBaeMble B HACTOsLIEH 3asBKE, HE OTPAHUYMBAIOTCSA TOJBKO JAHHBIMU, MPABUIAMH WU
OTJIMYUTEIbHBIMU NPU3HAKAMHU, PACKPBITBIMU B IPUMeEpax.

[0160] ITpumep 1

[0161] ®ur. 5 Bkiouaer B ceOs Tabmumy 500, KOTOpasi MPEACTaBISIET OTPAHUYSHUS
CYLIECTBYIOIUX KPUTEPUEB KJIMHMYECKUX pPE3YJbTaTOB, KOIAA HEKOTOpBbIE pe3yJbTaThl
nozBepkeHbl omubOkaM namsatd. Hanpumep, Tabnmuma 500 MOXET CIy)XKUTh MEIHLIMHCKOMY
CTIELMAJIICTY JJISI ITOJyYeHUs CyOBbEeKTUBHBIX BpaueOHBIX OLeHOK 502 Ha OCHOBAHUH HApyIIEHUS
3m0poBbsi 504. Hampumep, nedarnuii Bpad MOKET UCCIENOBATh MTO3 (JIEFKOCTh B3IJIsAa BBEPX)
NyTeM M3MEPEeHUsI BPEMEHHU YIEepKHBAHUS HAamNpaBieHUs B3msiAa B cekyHnax. CyObekTUBHas
(usuKaIbHAs OLEHKA MOXET OMpPeAessiThCs JedamuM BpadoM. OnHako Takue (pusMKaibHbIE
OLIEHKU U COOTBETCTBYIOIINE HAOIIONEHHS MOABEPKEHBI OITUOKAM, OIIMOKAM MaMSITH, TOTEPsIM
UH(pOPMALIMU ¥ MOTYT MPUBOIUTH K OIIMOOYHOMY JTUATHO3Y.

[0162] [insa coBepiIeHCTBOBAHHS MpoLecca cOopa HaAeKHBIX OMOMETPHYECKHX JTaHHBIX
NPOBENEHO uccienoBanne. BrimomHsm cOop 0OOBEKTUBHBIX TaHHBIX, U TIPOBEIH HCCIICIOBAHUE
CO CIEIYIOIIUMH LEJISIMH, YTOOBI

[0163] 1) BBIACHUTH KaueCTBO W TMPONYCKU (NOTEPSHHBIE 3HAYECHUs]) [aHHBIX
OMOMETPHUYECKOTO YCTPOHCTBA;

[0164] 2) BBISICHUTB PETECTOBYIO HAJ€KHOCTh OMOMETPHUYECKOTO YCTPONCTBA; U

[0165] 3) BBISICHUTH BO3MOXKHOCTH OMOMETPUYECKOTO YCTPOUCTBA MO KOJIUYECTBEHHOMY
ONPENENICHUIO U PA3TMYECHUIO NEUCTBUM PAa3JIMYHBIX JINLIEBBIX MBILILI.

[0166] Kak packpbiBaeTCsl B HACTOSILEH 3asBKE, JOCTUKEHUE BBILIECYTIOMSIHYTBIX LEJIeH

OIIpeAeNIsIN HA OCHOBAHUH, HAIIpUMeEp, CTATUCTUYECKOro aHaiau3a, Ha gur. 4C.
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[0167] B obmewm, nns uccnenoBanusi Obuio BeiOpaHOo 16 3anaHuii O JBIKEHUSIM JIUIA U
rna3 (TIoTaHMe, JKEBAHUE, pedb, BBIPAKEHHE JIMLA, CMbIKAHWE TIJ1a3, B3TJBSI B Pa3HBIX
HanpasneHusix). K uccnenoBanuio mpusiekany, B o0mem, N=10 KOHTPOJIbHBIX Y4aCTHUKOB. B
XOJIe MCCIENOBAaHUs, NaHHbIE IOJIyYaId C IOMOLIbK OHOMETpHuUecKoro ycrpoicrsa ¢ 31
NepeMEeHHbIMU TapamMerpamu. MccrnenoBaHue HMCXOAHBIX JAHHBIX NPOBOJMIN IO 3HAYEHUSIM
U3MEPEHUsI.

[0168] B cooTBeTCTBMY C BapHaHTAMHU PEATU3ALMH PACKPBITOrO NpeaMeTa H300peTeHus,
aHanmuz Meromamu ICC u CV mnonyyaer perecToBble XapaKTEPUCTHKU IO TEePEeMEHHBIM
napamerpam (Hanpumep, 31 TectupyemMbiM nepeMeHHbIM napamerpam). C ucnonbzoBanuem ICC
w/mwm CV OLeHHBAJIM NPOTHOCTHYECKHE BO3MOXKHOCTH BCEX NEPEMEHHBIX MapaMeTpOB IO
3alaHUI0 (EWCTBUSM) C TIOMOIIBK) MOENU MYJbTHHOMHUAJIBHOW JIOTHCTUYECKOW pPEerpecCuu.
Hanpumep, B KIMHUYECKOM OTHOLIEHHH, 0CO00€ BHHMAaHUE YACJSIN 3a1aHUI0 HA «TJIOTAHUE»
(Haubonee moaXomsee NeUCTBUE).

[0169] Tlonyyanu MOMOJIHUTENbHBIE AaHHBIE M3MepeHud u3 gaTunkoB DOI. JlaTuuku
pa3Meniany Ha OMOMETPUYECKOM YCTPOHCTBE B HEMOCPENCTBEHHON OIM30CTH OT MHAMBHAYYMA.
B oOmem 60 cBomgHbpIX mnepeMeHHbIX MapamerpoB U aHaimm3 ICC BKJIOYANM HEKOTOpHIE
JOTIOJTHUTENbHbBIE MEPEMEHHBIE TMAapaMeTPbl C PETECTOBBIMHU XaAPAKTEPUCTHKAMU. BBIMonHsIImM
BeIOOp Mopmenu (Hampumep, Ha stane 473, mokasaHHoM Ha ¢wur. 4C). Pesymsratom BbIOOpa
Mozenu Obuia HaeHTH(UKALNS HaWTy e Moenu (HanpuMep, OCHOBAHHOW HAa CHTHAJIaxX W/Hin
OMOMETPHYECKOM YCTPOMCTBE) B KAa4eCTBE MOIEIHM CIy4alHOro Jieca AJis MPOTHO3MPOBAHUS
OeVCTBUIA U CYOBEKTOB.

[0170] ®ur. 6 mnpencraBisieT NPUMEPHbIE BBIXOAHbBIE IIOKa3aHMs, COOpaHHBIE C
UCIIOJIb30BAHHEM OJTHOTO HJIH OoJjiee 1aTYMKOB OMoMeTpH4yeckoro ycrpoiictea. Kak mokasano Ha
rpaduke 602, anbda-Bomusl (0,3-35 I'y) cobupany U3 pas3iIUYHbIX JAaTYHNKOB B TO BpeMsl, KOTAa
BBIMIOJIHAJIOCH 3aiaHHOe AelicTBue razamu. Kak nokaszaHo Ha rpaduke 604, nanubsie D0I (0,3-
10 I'x) st BEpTUKAJIBHBIX ABM)KEHUI COOMpANU U3 HECKOJBKUX JATUMKOB BO BPEMsl 3a1aHUST HA
muranve. Kak mnokasano Ha rpaduke 606, manabie 0L (0,3-10 I'm) cobupamu s
TOPU30OHTAJIbHBIX ABIDKEHHI BO BpEeMsl 3aJaHMi MO B3MJIALY BJIEBO M B3MJsiny Bhpaso. Kak
nokazano Ha ¢ur. 6, OMI (10-100 I'm) nguUeBBIX MBI COOMpaANd C HCIOIB30BAHUEM
HECKOJIBKUX JIATYMKOB B TO BPEMsi, KOTZIa BBIMOJHSIOCH 3a7laHNe Ha CKpexeraHue 3ybamu. Kak
nokasaHo Ha rpaduke 610, mokazanust syexTpopepManbHON akTuBHOCTH (EDA) (k0XHO-
rajgpBaandeckuii pediexc) (0,1-1,5 I'ny) cobupanu B TO BpeMsi, KOTZia BBITIOJIHSIIOCH 3a1aHUE HA
peakuuio mpu NpoOyKACHUH.

[0171] Ha ¢wur. 7 mpencraBieHbl NMPUMEPHBbIE BBIXOIHbIE IMOKa3aHUs, COOpaHHBIE C
UCTIOJIB30BAHMEM OJIHOTO WM Oojiee NaTYMKOB OHOMETPUYECKOro yCTpoiicTBa. BrixomHbie
NOKA3aHUs, TPEACTaBJICHHbIE Ha (ur. 7, cOOMpany ¢ UCTIONBb30BAaHUEM yCTPONCTBA (Hampumep,
ycrpoiictBa 10 cOopa CHrHAJNOB), KOTOPOE MOMKET HAAEKHO H3MEPATHh PA3JIUYHbIC ACIIEKTHI
Ouonornyeckux OCOOEHHOCTEH JIMIAa C MCIOJIb30BAHHEM BOJHOBBIX CHTHAJIOB IJISi aKTUBHOCTHU
TOJIOBHOTO MO3ra, ABM)KEHHUS IJ1a3, JIUIEBOH MBIl WM YEro-r0 MOJOOHOro, KOTOpbIE

nposepsuuch MeTonoM nonucoMmuorpadun (PSG). Ammuryner (MkB), coOupaembie BO Bpems
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3aaHus Ha yibIOKy, coOupanu Ha stane 702, aMIuuTyIpl, cOOMpaeMble BO BpeMs HaIyBaHUS
ek, cobupanu Ha stane 704, aMIIUTyIbl, COOMpaeMble BO BpeMsl IUIOTHOTO 3aKPbIBAaHUSA IJIa3,
coOupanu Ha stane 706, U aMIUIUTYIbI, cOOMpaeMble BO BpeMs XKEBaHUs sI0JI0Ka, COOMpau Ha
stane 708. AMIuMTy/bl, NOKa3aHHble Ha rpagukax 702, 704, 706 u 708 mokas3aHbl B TeUEHUE
(bakTUUECKON UTUTEBHOCTH (B CEKYHIaX).

[0172] Curnanel, nmokazaHHble Ha ¢ur. 6 wwm ¢ur. 7, MOryT OBITH OTIEIbHBIMH
curHanamu 30, mokazaHHBIMHU Ha (ur. 1A, W/uau MOTYT IOAABATHCS B MOAYJIb 20 MaHHITYJISILIAH
CUTHAJIOB, YTOOBI (pOpMUPOBATh OTAENbHBbIe cCUrHAJBI 30. [IpOrHO3UPYyEMOCTh, OCHOBAHHYIO Ha
3aJaHUM W OTHEJbHbIX CyObeKTaX, aHAJIM3MPOBAIM C HCIOJb30BaHMEM OLEeHOK F1, ¢
UCTIOJB30BAaHUEM MoOJenu ciydaiiHoro Jjeca. Ilomywyamu Takke Z-OLEHKU. Z-OLEHKU
NpEeACTaBJIeHbl 371eCh B BUAE TEIUIOBBIX KapT. TeruioBble KapTbl NMEPEMEHHBIX MapaMeTpoB U
OEeWCTBUI (3aaHuii) TEMOHCTPUPYIOT KAUYECTBEHHBIE PA3IUYHs MEXAY CyOBEKTaAMH U MEXKAY
OEeUCTBUSIMH, KaK MMOKa3aHo Ha ¢ur. 8 u ¢ur. 9.

[0173] Dur. 8 sABnsgeTCS TEMJIOBONW KApPTOM HETHIPEX 3aAaHUN U KOPPENSUU Z-OLEHOK.
@ur. 8 Bximouaer B cebs Tabnmuy 802, KOTOpas COAEPKHUT ONMUCAHHWS U KOMMEHTApUH IO
npuMepHbIM rnpu3HakaMm. OnucaHus TNPHU3HAKOB (Hampumep, (¢pakTaiabHas pPa3MEPHOCTD,
SHTPOMHUS BBIOOPKH, CXKATHUE MUKOBBIX YACTOT, CIEKTPAIbHAS SHTPOMNHS M MOIIHOCTDH TOJIOCHI
94acTOT) MOTYT OBITh BBIAENEHBI W3, HANpPUMEp, CHTHAJOB, IMOKa3aHHBIX Ha ¢ur. 6 u 7,
(marpumep, BbimeneHHble npusHaku 40). KoMmMeHTapuw, COOTBETCTBYIOLINE IPU3HAKAM B
tabnune 802, mosACHAIT cooTBeTcTByrOmKe Gurypsl. Jnarpamma 804 mpencrasiser Z-OLeHKH
804B nns xaxkporo u3 MHOXkecTBa npuszHakoB 804C, BbIYMCIIEHHBIE MO HOPMAJIW30BAHHBIM
HeoOpaOOTaHHBIM JaHHBIM, Pa3OUTBIM MO 3aJaHUAM (Hampumep, yJblOKa, HaayBaHUE LIEK,
3aKpbIBaHUE IJ1a3, )KEBAHKE), UHAUBUAYYMaM (CyObekTaM) U BpeMeHH (Harmpumep, yTpo/Bedep).
Z-OLIeHKU pacIpeiesieHbl ¢ UCIOJb30BaHUEM 3HAUYE€HUI B AMamna3oHe OT -3 10 +3, U Kaxaomy
3HAYEHHIO MTPUCBOEH LIBET B COOTBETCTBUH C CUCTEMON 0003HaueHus 804A.

[0174] AnanorudHo, Ha ¢ur. 9 npencrapjeHa TEIMJIOBAas KapTa NMEPEMEHHBIX MapaMeTPOB
U JEHCTBUH, KOTOpast AEMOHCTPUPYET KaUECTBEHHBIC PA3IUYUs MEKAY CYOBEKTAaMH U MEXIY
nencteuamu. [luarpamma 904 npencrtaBiser Z-oueHku 904B nns xaxaoro M3 MHOXKECTBA
npu3HakoB 904C, BBIUHCIICHHBIC 110 HOPMAJM30BAHHBIM HEOOPaOOTaHHBIM JTaHHBIM, Pa3OUTHIM
10 33aHUSIM (HarpuMep, BhIPaKEHHE THEBA, )KeBaHHUE, IJ1a3, I1a3-1so, BraruBanue-Iso, 4emocTs,
B3IsAA JieBbIM riazoM BieBo (L-B3rusan-L), B3rusig seBbiM rnasom Bmpaso (L-B3rmsap-R),
HaJyBaHUe-1S0, BBIpaKCHHE TPYCTH, YJbIOKa-Iso, BBIpaK€HHE YIOWBJICHHUS, TJIOTAHUE, peub,
B3[UISAA BBEPX, CMOPIIMBAaHUE-1SO, KaK JOMOJIHUTENBHO OMUCAHO B TaOnuue 7), HHAUBUAYYMaMm
(umam) w BpeMeHH (Hampumep, yTpo/Bedep). Z-OLEHKH PacHpefesieHbl ¢ HCIOIb30BAHHEM
3HAYEHUI B IHMANa3oHe OT -3 10 13, U KaKAOMYy 3HAYE€HUIO MPUCBOEH LBET B COOTBETCTBUU C
cucteMoi obo3HaueHust 904A.

[0175] @ur. 10 npencraBnena nuarpamma 1000 xoppemsinuu CriupMeHa Ka)XAoro U3
npusHakoB 1000B, koTtopas mnokasepiBaeT koppemsiuuto mnpusHakoB 1000B mexay coboit.
Huarpammy 1000 koppensuun CrimpMeHa MOKHO HCIIONB30BaTh Ul WACHTU(PHUKAIMU CBs3ed

Mexny npusHakamu. IIpusHaku, KOTOpBIE CBsI3aHbl CHJIBHOM KOppPEJSALMEH, MO-BUAUMOMY,
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ABJISTFOTCSI MEPaMHU CXOIHBIX ACMEKTOB OHOJOTHYECKHX OCOOEHHOCTeH JMIa W/WIH APYrHX
CUTHAJIOB (HAmpuMep, SJEKTPUYECKOH aKTHUBHOCTH), COOpaHHbIX ycTpoiictBom 10 cbopa
CUTHAJIOB, (HAmpuMep, CXOIHBIX AacCIMeKTOB OTHAeNbHbIX curHaioB 30). Jmarpammy 1000
koppemsinnu CrimpMeHa MOXKHO HCIOJIb30BaTh i uaeHtudukanuu kiaacrepos 1000A takum
00pa3om, 4TO CXOIHbIE MPU3HAKU B OTHOM M TOM K€ KJIACTePe MOXKHO OIyCKaTh WJIH YCTPAHSTh
uHa4e, 4TOOBI COKpaTHThb OyOnmupoBaHue aHaimza. Hanpumep, CHIDKEHHE pPa3sMEpHOCTH Ha
OCHOBE KJIACTEPOB MOXKHO NPUMEHUTh K MACHTU(PHUKALNY KINHUYECKH PEJICBAHTHBIX IPU3HAKOB
50.

[0176] Ha ¢ur. 11 npencraBnensl ICC-nokazarenn 1100, u Ha ¢ur. 12 npeacraBieHbI
ICC-nokazarenu 1200 nmns mpusnakoB 1200A, KOTOpbIE CIy»KaT I TMPOBEPKU PETECTOBOMU
HAJIC)KHOCTH TMapaMeTPOB U OMPEACNSIOT KIMHUYeCKyr 3HadyuMocTh. ICC-mokasarenu 1100
NpEeACTaBJIeHbl B BHAE TEIJIOBOM KapThl U COOTBETCTBYIOT mnpu3zHakam 1100A Ha ocHOBe
YTPEHHUX HM3MEPEeHHH, Npu (PUKCHPOBAaHHBIX BO3pacTe, 3HaueHMH BMI u mone denoBeka.
Usmepennbie ICC-nokazaTen MOTYT HMETh KIMHUYECKYIO 3HAUUMOCTb OT HU3KOW (HAIpUMED,
0) mo BeIcOKOW (Hampumep, 1), Kak mokazaHO B cuctemax oOo3HaueHwit 1100B u 1200B,
COOTBETCTBEHHO.

[0177] ICC-noka3zaTtens MOKHO OTHOCUTh K KOKIOMY CyOBEKTY (MHOUBHAYYMY) TaKHM
0o0pa3zom, 4TO BBICOKAsl KIMHUYECKash 3HAUUMOCTh (Harpumep, 1) MOKeT yKas3bIBaTh, YTO, €CIIH
3aJJaHHOE W3MEPEHUE MOBTOPSETCS UIsl CyOBeKTa, TO CIENyeT OKUAATh IOXOXKHE HAaHHBIE.
Huskast xinmHuYeckas 3HauuMocTh (Hampumep, 0) MOXKET yKasbIBaTh, YTO, €CIIU IS CyOBeKTa
MOBTOPSIETCA 3aJaHHOE HU3MEPEHHE, TO CJEAyeT OXMAATh OTIHYarluecs pAaHHble. s
3aJJaHHOTO KJIMHUYECKOTO pe3yJIbTaTa, IOBBIINICHHAs KJIMHUYECKas 3HAYUMOCTh (HAIpUMED,
BBILIIE TIOpOra KJIMHUYECKONW 3HAUYMMOCTH) MOJKET NPUBOAWUTH K 3aJaHHOM KapTHHE,
0003HauaeMOl Kak KJIMHUYECKH peJeBaHTHas (Hampumep, Kak KIMHUYECKH pPEJIeBAHTHBIN
npusHak 50). TIoBeleHHass KIMHUYECKAs 3HAYUMOCTh (Hampumep, B auamasone 0,6-1) moxer
noTpeOoBaThCsl MpPU KJIUHHUECKOM wHcnbiTaHud. [CC-mokasaTenm MOKHO HCIIOJIb30BAaTh IS
KJIaCTEepU3alMd MPU3HAKOB, Kak mokazaHo Ha 1100C um 1200C, coorBercTBeHHO. Kiactepbl
NPU3HAKOB C TOBBIMIEHHON KJIMHUYECKOW 3HAYMMOCTBIO MOKHO OOO3HAYUTh KaK KIMHHYECKH
peneBaHTHBIC (HAPUMED, KaK KIIMHHYECKU PEIeBaHTHBIN npu3Hak 50).

[0178] Ha ¢wur. 13 mnpencraBieHa mNpuMepHas NPOTHO3HWpyromas moxaens 1300
(HampuMep, MOZIENb CIIY4alHOTO Jieca) B COOTBETCTBHU C BAPHAHTAMH PEATH3ALNN PACKPBITOTO
npenmera mn3oOpereHuns. Kak moxkasaHo Ha ¢ur. 13, nnsd mocTpoeHust mozenedl MOXKHO
NPUMEHHUTh OyTCTPAM-BBIOOPKY (Hampumep, peuaromue naepeBbss wiu cetu). st Oyrcrpan-
BBIOOPKH, MOYKHO BBIOpaTh 3Ha4YeHHE I (IIPOLIEHTHOE OTHOLIeHNe) mpuMepoB (Hanpumep, 0,63 B
KJIACCHYECKUX BapHUAHTaxX peal3alfi), KOTOpble MOXHO pa3feNuTb Ha CiydaiiHble
noaseiOOpku. Kak mokasaHo, ucxogHyro BeIOOpKY 1300A MOXKHO pasfenuTh HA TOABBIOOPKH
1300B. 1ns kaxxnoit moaseidopku 1300B MoskHO mocTpouTh pemaroiiee nepeso Ha stame 1300C
Ha OCHOBAaHHH CIy4ailHOro HaOopa M3 m MNPHU3HAKOB (KOBApPUAHTOB), M PE3yJbTaThl MOTYT
nonanath B JUCThst. Ha stane 1300D MOXHO BBIIOJHUTH OYTCTPAT-arperupoBaHUe Pe3yJIbTaTOB

U3 BCEX IMOCTPOEHHBIX IEPEBBEB, KOTOpbIE coOmparoT u ycpenHsatoT. Ha stane 1300E moskHO
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BBIBECTU OKOHYATEJIbHBIN MPOTHO3 U3 KaXXA0r0 U3 MPOrHo30B ¢ 3Tana 1300D.

[0179] Ans onrummsanmu oueHok F1 ompoOoBaiu HECKOJNBKO METOIOB MAIIWHHOTO
oOydeHus1, U ciydaliHble Jieca okazanuch dddexTuBHee Apyrux monenel. JlaHHbIE pa3nenuiu:
80% Ha obyuenue s noaroHku monenu u 20% ais tectupoanusi. CirydaifHbIH JIeC COCTOUT U3
MHOJKECTBA PEINAIOIUX AEPEBbEB ISl MPOTHOZMPOBAHMS ACUCTBUH MHIAMBUAYYMOB/CYOBEKTOB,
C IPOTHO3UPOBAHUEM JEHCTBUH MHIUBUIYYMOB/CyOBEKTOB MO HAOOPY MAHHBIX AJIsl OOyUeHHS U
B3BEIIEHHON CyMM€ BBIXOJHBIX PE3YJIbTaTOB.

[0180] JInst KONMMUeCTBEHHOM OLIEHKH TOYHOCTH MPOTHO3UPOBAHUSI METOIOM CITy4alHOTO
neca wucrnonp3oBanu oueHkun F1. Onenka F1 wu3smepser, HacKOIbKO TOYHO MOJIENb
KJIacCUPUIMPYET KOHKPETHOE IEHCTBHE THUNA TIJIOTAHUS, KAaK TOKA3aHO pe3yJbTaTaMu M|
BeuUCIeHUAMUA Ha ¢ur. 14 u ¢ur. 15. Tlpu ucnonap30BaHUM NapamMeTpoB M3 OOOMX IIHKJIOB
KOHCTPYHMPOBAHHMS MPU3HAKOB HAOIOANOCH yIyYIIeHHe OLUeHKH F1 1isi HEKOTOpBIX NEHCTBUIA,
Kak ykazaHo Ha ¢ur. 15 u ¢ur. 16. Kak mokazano Ha ¢ur. 14 ¢ NMOMOINBIO BBIUUCICHUS U
pe3yNbTaTOB 1400, Ha BBIXOJIE, Ha OCHOBaHUH HWCTUHHO-TIOJIOKUTENbHBIX,
JIO)KHOOTPHLIATENIbHBIX U JIOKHOTIOJIOKUTENBHBIX pe3yibraToB 1400A TectupoBanus, Obutn
nojiyueHsl oTkJuK 0,987 u Ttounocts 0,975. B 1400B 6buta BeiBenena ouenka F1, pasHas 0,98,
1400C npeacraBiseT MOJeb, UCIIOJIb30BAHHYIO JUIS BbIBOAA KpUTepHs sl oueHku F1.

[0181] <ur. 15 mnpencraBnena Tabmuna 1500 pesynaprupyrommx omneHok Fl1,
pa3leNeHHbIX Ha YTPEeHHHUE, BeuepHue U obmue. Kak moka3zaHo, HA OCHOBAaHUU HCIIOJIb3YEMOTO
ycrpoiictBa 10 cOopa CUTrHAJIOB, IMIIOTaHUE MOJYYHJIO HAUBBICHIYIO O0myto oueHky F1, paBHyro
0,98 u peiictBue rnas-Iso momy4ymino camyro Hu3Kyr0 obmyro oueHky F1, pasuyro 0,39. Ha ¢ur.
16 npeacrasnena nuarpamma 1600 ¢ pesyapraTaMu U3 pe3yJbTaTOB MOIAENU CIy4alHOrO Jeca,
npu ucnonb3osanuu Mozaeau CNN, nepBoit Mofenu JUCIEPCUOHHOTO aHAJIN3a U BTOPOH MOAEH
AMCIEPCHOHHOrO aHanu3a. Kak moka3aHO, HEKOTOPbIE MPU3HAKHU (TTapaMeTphl) JEMOHCTPUPYIOT
yJIy4dll€HHEe IO CPAaBHEHUIO C JPYrMMHU MPU3HAKAMM, OCHOBAHHBIMH Ha MCIOJIb30BAHHOU
mogenmu. Ha ¢ur. 17 mnpencraBnena tabmuma 1700 ¢ pesysibraTaMu  HCCIEIOBAHUS,
UCTIOJIB3YIOIIErO BCE MEPEMEHHbIE MapaMeTpbl U3 KOHKPETHOTO 3afaHus (IeHCTBHs), YTOOBI
AeNaTh MPOTHO3 MO KaKAOMY CYOBEKTY, WIM UCTOJB3YIOLIEMY BCE 3aJJaHHbIE AEHCTBUS, YTOOBI
JeNnaTh TMPOTHO3 MO CyOBEKTy, C pas3nelieHHeM MO yTpeHHeH U BedepHel oreHkam. Kak
NOKA3aHO, JKEBAHHE TOJTy4YaJiO HAUBBICIIHE YTPEHHIOK M BEYEPHIOK0 KOMOWHUPOBAHHBIE OLIEHKH
(0,55 u 0,75, coorBercTBeHHO). YKeBarenbHOE NEWCTBHE, CMOPINMBAaHUE-ISO U pedb SIBISIOTCS
HAWJTYYIIUMH JEHCTBUAMU AJIS1 IPOTHO3UPOBAHMS 10 OTHAEIbHOMY cyObekTy (onenku F1 >0,85).
OtcnexxuBaHNe BBIPAKEHUS TPYCTH, NEHCTBUH TIJla3aMH, BBIPAXKEHUS T'HEBa ObUIO HE CTOJb
HaJeKHbIM IyT€M TMpU [POTHO3UPOBAHMU [JJIs1 MHAUBUAYYMOB. Peructpuposaiuch
HE3HAYUTEJbHbIE Pa3jNuus MPU MPOrHO3UPOBAHUU MHAUBUAYYMOB W3 YTPEHHUX U BEUEPHUX
nokasaresnel. MiamepeHHble, B 001IeM, JTHLEBbIC JBUKECHNS U3MEHSJINCh B YTPEHHHIE U BEUEPHUE
NEPUOJbl BpEMEHU B TeueHHE AHs. IIpuMeHeHue ycTpoicTBa, UCMOIB3YEMOIO B KIMHUYECKUX
YCIIOBHAX, PAaCCMaTPUBAIM C OCOOBIM BHHMAaHHEM K M3MEPEHMIO JKEBAHWS, PEYH U TJIOTAHMS,
BCJICICTBUE HAJIEKHOCTU, OCHOBAaHHOMW Ha TOBBIIIEHHOMN OLieHke F1.

[0182] Ha ¢ur. 18 mpencraBnena cxema 1800 nisi BapuaHTOB ajroputMa BbIOOpa
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(HampuMmep, Ay TIPUMEHEHHs Cly4aiiHOro neca). JlaHHble, coOpaHHBIE YCTPOMCTBOM cOopa
CUTHAJIOB, MOXHO 0OpadaThiBaTh C MPUMEHEHHEM OJHOTO WM Oojiee airoputMoB (ApoOHO-
pPaLMOHANIBHOTO  JMCKPETHOTO  KpaTKOBpeMeHHoro rmpeobpasosanus @ypee (DSTFT),
npeoOpazoBanust Dypbe, APOOHO-PALIMOHATIBHOTO BEHBIET-NPEOOPA3OBaHUs C JIMHEHHBIM
Ki1accuukaTopoyM, BeiiBieT-npeoOpasosanust [abopa, mapamerpa IOpra, npeoOpasoBanus
I'unsbepra-Xyanra (HHT), crnakenHoro pacmpenenenust Burnepa-Bumna (SWV D)). Cxema
1800 pmaer MeTOAONOTHIO, MNPUMEHEHHE, MPEUMYyLIeCTBA M OIPAHUYEHHUs] YNOMSHYTBIX
NPUMEPHBIX AJITOPUTMOB.

[0183] Ha ¢ur. 19 nokazansl guarpamMmbl 1900 npusHaka MOITHOCTH TOJIOCHI YACTOT JJIsI
JECATH MHAUBHIYYMOB, TIPH BBIMIOJHEHUU NEHCTBHS TJOTaHMs. Ha 4eThIpex COOTBETCTBYIOLIMX
AuarpamMmax IMoKa3aHbl YeThIpe Pa3HBbIX MOLIHOCTHU MoJjoc yacToT. Kak mokasaHo, Ijsl KaXIoro
WHIUBUAYYMa BBIOPAHBI HECKOJBKO AMILUIUTYZ BO BpeMsl KaK YTPEHHErO, TaK M BEYEPHETO
TEeCTUPOBaHUsA. B COOTBETCTBUM C BapHaHTOM peaju3allii, YEThIPpE Pa3HbIX MOILIHOCTHU IOJIOC
YacTOT HAa YEThIPEX COOTBETCTBYIOIIUX [UArpaMMax MOIYyT ObITb, Kakias, KOHEYHBIM
PE3yJIbTATOM INPH KJIMHUYECKOM HCTIbITaHuU. HanpuMep, naHHbIE, PEACTaBICHHBIE HA YEThIPEX
COOTBETCTBYIOLIMX IHAarpaMMax, MOTYT ObITb KJIMHHYECKHM BBIXOJOM, KOTOPBIH TpelyeTcs
HAWTH KaK Pe3yJIbTaT KINHUYECKOTO UCITBITAHHUS.

[0184] Ha ¢ur. 20 mpencraBieHbl KiIacTepbl U COOTBETCTBYIOLINE KaHAJIbI B TaOJIHIAxX
2000. Kaxnaplil mpu3HaK, BBUICJCHHBIM W3 OTAENIBbHBIX CUTHAIOB 30, MOXET MOMELIAThCs B
KJIaCcTep Ha OCHOBAaHMM, HaNpuMep, knactepuzauuu meronoM CV, knacrepusauuu metogom ICC,
KJIaCTepU3aLisl METOAOM CIY4YalHOTO Jieca MJIM NMOJOOHBIM METONOM, KaK pPAaCKPBIBAETCS B
HacTosiei 3asBke. [IpU3Haky ¢ MOXOXKUMU pe3yJbTaTaMH MOKHO TPYIIIUPOBATh, KAK MOKA3aHO
B npuMepax B Tabnumax 2000. Knactepbl MOKHO HCIIONB30BATh AJIsl yMEHBIIEHHs O0IIEro Yrcia
NPHU3HAKOB 10 MPU3HAKOB, KOTOPBIE MOTYT ObITh HauOOJIee PENeBAHTHBIMU ISl KIMHUYECKOTO
BBIXO/A.

[0185] Ha ¢wur. 21 npencraBneHa tabawua 2100 ¢ npusHakamu, OObEJUHEHHBIMU B
KJIaCTepHI MO TUIy (HAmpUMep, aMIUTUTYAHbIE, YACTOTHbIE KaHAJIbl U KaHaJbl MOLIHOCTHU IOJIOC
yacToT wuimm apyrue Qaxrtopsl). Kimactepsl MOXKHO HCHOJIB30BATH AJISI YMEHBIIEGHHUs] OOIIero
YHCiia TPU3HAKOB 1O TMPHU3HAKOB, KOTOpPbIE MOIYT ObIThb HauboJee peIeBaHTHBIMU MJIS
KJIMHUYECKOIO BBIXO/1A.

[0186] Ha ¢wur. 22 npexacrasieHa Temiosas kapta 2200 3navuenuii CV Ha OCHOBE MOAEH
co cMemaHHbIMH 3¢ dekTaMu, HCHOJNB3YIOLIAasl YTPEHHHE W3MEpPeHHs C (PUKCHPOBAHHBIMU
BO3pacToMm, 3HaueHueM BMI u mnonom uenoseka. Temosas kapra CV 2200 nokasbiBaeT
3HaueHuss CV ana mpusHakoB 2200A ana 3agmanuit 2200C, OcCHOBaHHBIE Ha CHUCTEME
oboznauernii 2200B ¢ pmamazoHom 0-1,2. Pesymbrarel TemoBoil kaptel CV 2200 MOXHO
UCTIONIB30BATh ISl MASHTU(UKALWU TPU3HAKOB, KOTOpblE OyIyT HAAEKHBIMU (HAIpUMep, ¢
HU3KOHM aMcriepcueil) st OmpenesieHus KIMHUYECKOTrO BbIXona (Hampumep, 0003HAuEHUs
3aboneBanus). Hanpumep, menbinee 3HaueHue CV i 3a1aHHOTO MPHU3HAKA M IEHCTBHUSI MOXKET
yKa3bIBaTh, YTO 3a/aHHBIN NMPHU3HAK MOXKET HANIEKHO NMOBTOPSATHCS (HAIpPUMEP, COOTBETCTBYET

niopory HanexxHocTd CV) 11st HeCKobKUX TecToB. KinmHMUYeckoe ucmbpiTaHne MOKeT TpeOOBaTh,



34

9rOObl TPHU3HAKH, TPHUMEHSEMbIe [JIs1 HCIbITAHUS, COOTBETCTBOBAIM TAaKOMYy IIOPOTY
HanexHoctu CV.

[0187] Ha ¢ur. 23 npencraBneHa auarpamma 2300, KOoTOpasi MOKa3bIBAET, HACKOJIBKO
HAJeKHO 3a/laHHO€ 33/laHHe MOXKHO TPHUMEHATh M  KJIAcCU(PUKAIMM HHAMBUAYYMOB.
PesynbpraThl M3MEpPEHMI MOIMHOCTH MOJNOC 4acToT, oueHusawomue AUC and pasnuyuHbIX
3amaHui, nmokasanel B Tabmuie 2300A. Pe3ynbraTel Takux W3MEpeHHH MOKA3aHbI VIS 3aaHUs
yabiOka-Iso Ha mmarpamme 2300B wu 3amaHust BblpakeHuss rpyctu Ha auarpamme 2300C.
IToBbruenHslit pesynbrar usmepenuss AUC mist MOITHOCTH TOJIOCHI YaCTOT MOXKET YKa3bIBaTh,
4YTO 3aJaHHOe 3amaHue (Hampumep, yiabiOka-Iso) coorBerctByer mopory AUC s
KJIacCU(pUKALUH UHAUBUAYYMOB (HANPUMEP, YCTAHOBJICHUIO OTJIMYHSI OJHOTO WHIWBUAYyYMa OT
CJIEYIOIIEro), TOrna Kak Hus3kuil pe3ynbrar usmepeHuss AUC nJiss MOIIHOCTH MOJIOCHI YaCTOT
MOXET YKa3bIBaTh, YTO 3aJaHHOE 3a/laHue (HAmpUMep, BBIPAKEHHE IPYCTH) HE COOTBETCTBYET
nopory AUC. CooTBeTcTBEHHO, yCTpoHCcTBO 10 cO0Opa CHUrHANIOB, UCTIONB3yEeMOe TSl IOy YSHHUSI
Pe3yNbTATOB U3MEPEHHH, MTOKA3aHHBIX Ha (Ur. 23, MOXKET HaIe)KHEE pa3InyaTh HHIUBUAYYMOB
B CJIy4yae, KOrJa BBIMOJHSETCS 3aJaHie Ha YJBIOKY, YeM B CiIydae, KOTAA BBIPAXKAETCS SMOLHS
IPyCTHU.

[0188] Ha ¢ur. 24 npexncrasnieHa teruioBas kapra 2400 (Bkirogaromiasi B ce0si TeIIOBbIE
kaptol 2400A u 2400B), moxoskas Ha quarpaMMy 904, mokasaHHyro Ha ¢ur. 9 st mapaMeTpoB
2400C. Temnnosas kapra 2400 mpeacTaBiseT TEIJIOBYKO KapTy MEPEMEHHBIX MapameTpoB U
OEeUCTBUS, KOTOpasi AEMOHCTPUPYET KAUeCTBEHHbIE Pa3IM4Usl MEXKAY CYObEeKTaMUu U MEXIy
nevictBussMu. Terosas kapta 2400 nokasbiBaeT Z-OLEHKU sl KaKAOTO U3 MHOXKECTBA
NPU3HAKOB, BBIYUCIEHHBIX HAa OCHOBAHMM HOPMAaJHM30BAHHBIX HEOOpPaOOTAHHBIX NAHHBIX, C
pasOueHneM 1o 3afaHusM (HampuMep, BbIpaKE€HHE THEBA, JK€BaHHUE, JBUKEHUS IJa3s, rias-Iso,
BTsIrBaHue-1so, yemocTs, B3rusaa BieBo BOOk (L-3risn-L), B3rsin Bipaso BOOk (L-B3rmsin-R),
HaJyBaHHe-ISO, BBIpaKEHHE TIPYCTH, YJbIOKa-IsO, BbIpakeHHE YAMBICHUS, TJIOTAHHUE, PedYb,
B3[UISI[ BBEPX, CMOPIIMBAHKE-1SO, KaK JOMOJHUTENIBHO OMUCAHO B TabOnuue 7), HHAUBUAYYMam
(uuam) U BpeMeHH (Hampumep, yTpo/Beuep). Z-OLUeHKU PACIPENessitoTCs C MCIOJb30BAHHEM
3HA4YE€HUI B Auarna3oHe OT -3 10 13, U KaXIOMy 3HaUYE€HUIO IPUCBAUBAETC LIBET, KAK MIOKA3aHO B
cucteMe 0003HAUYEHUI.

[0189] Ha ¢ur. 25 npencrasiensr 3amanus 2500A B Bupe nuarpammbl UMAP 2500.
Huarpamma UMAP 2500 moxet ObiTh 00pa3oBaHa Ha OCHOBAHHH BH3YaJIBHOTO OTOOpPaXKEHUS,
CO3/1aHHOTO TOCPEACTBOM CHIJKEHHUS pa3MEpPHOCTH KaXJIOr0 H3 MHOXKECTBa IapameTpoB
(marmpumep, mapamerpoB 2400C Ha ¢wur. 24) no nByx 3HadeHHH. COOTBETCTBEHHO, KaXKIO€
UCTIBITAHNE C HECKOJbKUMH LHMKJIaMHU (HampuMep, CTPOKaMH) COKPAINAeTCsl O JABYX LIHKJIOB
(Hampumep, CTPOK), U pe3ysbTaThl mpeactaBisiroTes: quarpammoir UMAP. JTuarpamma UMAP
2500 mpencraBisieT MOJyuY€HHbIE HaHHbIE, pasfeneHHble no 3aganusMm 2500A. Hanpuwmep,
auarpammy UMAP 2500 MOXXHO MCTIONB30BaTh AJIA KJIACTEPU3ALMU MO KAXAOMY U3 3aJaHUiM
2500A. AHnanoruuno, ¢ur. 26 seisiercst auarpammoii UMAP 2600, kotopasi chopMupoBana ¢
UCTIOJIb30BAHUEM TAKUX K€ JaHHBIX, KOTOPbIE MCIIOJIb30BaHbl I (POPMUPOBAHHS AUATPAMMBbI

UMAP 2500. Iuarpamma UMAP 2600 npencraBisieT MOJyYEHHbIE AaHHbIE, pa3/ieeHHbIE 110
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unausunyymam 2600A. Hanpumep, auarpammy UMAP 2600 MOXHO HCHONB30BaTh IS
KJIaCTepU3aLUi MO KAKAOMY W3 HHAUBUAYyMOB 2600A. Awnamormuso, ¢ur. 27 sBisercs
muarpammoii UMAP 2700, xoropasi copMHupoBaHa C HCHOJb30BAHMEM TAKHX K€ IaHHBIX,
KOTOpbIe MCHOJb30BaHbl s (popmupoBanus nuarpaMmmbl UMAP 2500 u nuarpamver UMAP
2600. luarpamma UMAP 2700 mpencraBisieT NOJy4YE€HHbIE JaHHBIC, Pa3[I€leHHbIE [0 BPEMEHU
coopa 2700A. Hanpumep, auarpammy UMAP 2700 MOXHO UCHONB30BaTh AJIST KIACTEPU3ALIUH
0 Ka)KAoMy U3 BpeMeH coopa 2700A.

[0190] ®ur. 28 nomobHa ¢ur. 19 u mnpencraBnser nuarpammbl 2800 pasTHUHBIX
NPU3HAKOB Il TJIOTATEJIbHOTO JEWCTBUS JeCATH HMHAMBUAYYMOB. Ha cooTBeTcTByrOIIUX
AuarpaMmax TMpenCcTaBJIeHbl TPUALATh OJUH PasHbIX rpadukoB NaHHbIX. Kak mokasaHo, aust
KQXXJIOT0 HMHIUBUAyyMa COOpaHbl JaHHBIE IO HECKOJBKHM aMIUIUTYJaM Uil KaXJIOTro
UHAUBUAYYMa KakKk B YyTpPEHHee, Tak U B BedYepHee BpeMs TeCcTUpOBaHUsA. JlaHHBIE,
npesacTaBieHHble Ha nuarpammax 2800, MOJKHO HCIOJB30BaTh il (POPMHPOBAHUS TETUIOBOM
KapThl HA OCHOBE Z-OLICHOK, ITOKa3aHHOH, HarpuMep, Ha ¢ur. 24. B coOTBETCTBUH C BAPUAHTOM
peanu3anyy, TPUALATh OOUH Pa3HbIX IpaUKOB NAHHBIX, KKIAbIH WJIM B KOMOMHHPOBAHHOM
Ha0ope [MaHHBIX, MOTIYT OBbITh KOHEYHBIM pPE3yJbTaTOM IPH KIMHHYECKOM HCIIBITAHUH.
Hanpumep, nanHble, MpeacTaBIeHHbIE OTACIbHBIMU IpadriKaMH TaHHBIX, WA KOMOMHHUPOBAHHO
NPE/ICTABJICHHBIC TaHHBIE MOTYT OBITh KIIMHUYECKUM BBIXOAOM, KOTOPBIA TpeOyeTcss HAWTH Kak
PE3yNbTaT KIMHUYECKOTO UCIIBITAHMUS.

[0191] @ur. 29 mnpeacTaBisieT 3HAUEHUs 3HAYUMOCTH, TIIOJYYEHHbIE METOIOM
CIy4aiiHOrO Jieca, MmO HeckoubkuM npusHakam 2900B na guarpamme 2900, Ha OCHOBaHUU
OKOHYATENIbHBIX PELICHUH, MOKa3aHHBIX B cucTteMe obo3zHaueHuit 2900A. Jlmarpamma 2900
MPENCTABJISET pacrpeaesieHre A kaxaoro npusHaka 2900B 3anannoro 3ananus. Jluarpamma
2900 moxeT OBITh CO37aHa C UCTIONb30BaHUEM ajaroputma Boruta, otOuparoimero npusHaku, st
BBIOOpA MPU3HAKOB M3 HaOopa maHHbIX. [IpruMeHsiemblii anroputM Boruta MOXXET BBINOJHSTH
(byHKLMIO 00€PTOYHOTO aJIrOpUTMa MO CIy4YaiiHOMY Jiecy. Airoputm Boruta moBbimaer creneHb
CJy4allHOCTH 33JaHHOTO HaOOpa AAaHHBIX MPHU 3aJaHHBIX MapaMeTpax MOCPEICTBOM CO3TaHHS
NEePEeMEIIaHHbIX ~KOMUI BCEX NPHU3HAKOB (HANpUMeEp, TEHEBbIX NPU3HAKOB). 3areM,
KJIacCU(UKATOP HAa OCHOBE CIIYYaWHOTO Jieca MOXKHO OOY4YHTh O pacIIMpeHHOMY Habopy
JNAHHBIX. [l OLIEHKM 3HAYMMOCTH KaXAOro0 NpPHU3HAKA MOKHO IPUMEHSATH IIOKa3aTelb
3HAYUMOCTH TPU3HAKOB (HAmNpuMep, CpPeAHee YMEHBbIICHHE TOYHOCTH MOJETH MpPU HX
UCKJIFOYSHHUH), TIPU 3TOM OoJiee BBICOKHE CpelHUE SIBJISTFOTCS Ooyee 3HaumMbIiMU. Ha kaskmom
IIMKJIE MOXXET BBINIOJHATHCS TMPOBEPKA, HMMEET JIM pEealbHbIi NPU3HAK Ooliee BBICOKYIO
3HAYUMOCTb, Ye€M HAWJIYYIIUI U3 €ro TeHEeBbIX MPU3HAKOB (HampuMep, UMEEeT JIU MPU3HaK Ooee
BBICOKYIO Z-OLIEHKY, YeM MaKCHUMallbHasi Z-OLlEHKa €ro TEeHEBbIX NPU3HAKOB), U TPU3HAKHY,
KOTOpBIE MOJIaratoTCs KpaliHe HE3HAYMMBbIMU (HapuMep, NPEBBIMIAIOT, TAK Ha3bIBAEMbIH, MOPOT
Boruta nns orOopa mnpu3HakoB) MOXHO OTOpachiBaTh u3 Habopa Ui HWACHTH(PUKAIMN
KJIMHUYECKOTro BbIXOAa. KimMHuYeckne UCHbITaHHuS MOTYT TpeOOBaTh NPUMEHEHMs IPU3HAKOB,
KOTOpbIE COOTBETCTBYIOT Iopory Boruta mnu npeBocxoasar ero). AJroputM MOXKeET 3aKaHUHUBaTh

OUKIJI, b0 KOoraga moOATBECPKACHBI WA OT6pOLHeHbI BCC IPHU3HAKH, b0 KOoraa AaoCTUracTcsAa
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3alaHHBIN MIPEAeI MPOXOAOB AITOPUTMA CITYy4alHOrO Jieca.

[0192] 3naueHust 3HAUUMOCTH, TIOJIyY€HHbIE METOIOM CIYy4alHOrO Jieca, 1Jil HECKOJbKUX
NPU3HAKOB, IMOKAa3aHHBIX Ha ¢ur. 29, MOXHO HCIIONB30BaTh JIs OINpPEAENIeHUs 3HAYMMOCTH,
KOTOPYIO HMeeT Kak[Abli NpHU3HAK UId KiIaccupuKaluu HekoTtoporo aewcTsus. IlpusHakwy,
KOTOpbIE SIBJAIOTCS BBICOKO3HAYMMBIMH (HAIpUMep, MPeBOCXOAsIUMHU nopor Boruta), MoxxHO
OTIpEeNeNUTh KaK KIMHUYECKH peneBaHTHble npusHaku 50. Hanpumep, pe3yibTarThl, MOKa3aHHBIE
Ha ¢ur. 29, MOXKHO UCTIOJIb30BATh AJIS1 YMEHBIIEHHS YHCIIAa PU3HAKOB HA OCHOBAHUH CPABHEHUS
(baKTHYECKMX 3HAUEHHH 3aJaHHOTO MPHU3HAKA C MEePEeMELIaHHbIMH 3HAUeHHSMH (CO3JaHHBIMHU
nyTeM nyOaupoBaHMsi). 3aJaHHbBIA MPU3HAK, KOTOPBIH 00eCNeYnBaeT yBEIMYECHHE 3HAUCHHS IS
KiIaccudukaun (HanpuMep, HaliIGHHOE MyTeM HCKIFOYSHUS IPU3HAKA U ONPEIENICHHSI, CKOJIBKO
uHpOpMaLMU TepseTCs), MOXKET MOJY4YHTh OOJiee BBICOKYIO OLEHKY. MalmHHOe OOydeHue
MOKHO TPUMEHSTh [Jis1 ONpEeNeNeHHs OLIEHKH, OCHOBAHHON Ha NEepeCcTaHOBKaX. 3aJaHHbIH
NPU3HAK MOKHO OTIPEEIIUTh KaK KIMHUYECKH OOoJiee PeIeBAHTHBIN Ul 3aJaHHOTO 33JaHUS, YeM
Apyrol mnpusHak. B kadecTBe MOMOJHEHUs WM albTEPHATHUBBI, KOHEYHBIM PE3yNbTaT INpHU
KJIMHUYECKOM HCIIBITAHUU MOYKHO OIpPENeNsATh, KOTAa HCKIIOYEHHE JOOBIX OCTAKOIINXCS
NPU3HAKOB CHW)KA€T BO3MOKHOCTh Kiaccu(pukauuu HHPOPMAIMHU TIO 3aJaHHOMY IIOpOTY.
OneHka METONOM CIY4ailHOTO Jieca MOKeT 0a3upoBaTbCs Ha pe3yjibTaTe MOIEINH,
UCTIONIB3YIOIIeH airopuTM Boruta, B KOTOpO#l mpu3HaKaM ¢ 0oyiee CUIbHBIM BIIUSIHUEM HAeTCSI
Oonee BbICOKasl OLIEHKA. BhIneneHHble MPU3HAKY, HMEIOLINE OLIEHKY METOAOM CIy4YaiHOTO Jieca
Ha YPOBHE WJIM BBIIIE ITOPOra KJIACCU(YUKALUHA METOAOM CIIy4aiHOTO Jieca, HIEHTHPULHUPYIOTCS
KaK KJIMHUYECKU PEJICBAHTHBIEC IPU3HAKU.

[0193] Ha ¢ur. 30 mpencranen rpaduk 3000, Bkmrodaroumuii B ce0s CTATHCTUKY
paspeiBa. Ilpu wucmonb30BaHMM CTAaTHCTUKU paspbiBa (Hampumep, k-3HaueHHH) MOXKHO
OTpesieNIATh ONTHMAJIbHOE YHCJIO KJIACTepOB A 3amaHHOro Habopa maHHbIX. I'paduk 3000
MOXKeT ObITh CBSI3aH, HapuMep, ¢ rpadukom koppessiunu CrimpMena, nokasaHHbIM Ha ¢ur. 10,
npu 3ToM Koppersiuuio CriupMeHa MOXKHO PUMEHSITD 111 UACHTH(UKAIIMU YHCIIa KJIACTEPOB IO
JAHHBIM, IIOJYYEHHbIM U3 MMEIOIINXCS CUrHajnoB. Kak Moka3aHO, ONTUMAalbHOE YHCIO
kiactepoB 3000A, mosiyueHHOE Ha OCHOBAaHHMM JAHHBIX U MpeAcTaBieHHOe Ha rpaduxe 3000,
PaBHO 4, BCIENCTBUE Yero 4 Kiacrepa, NP HAIMYHHA COOTBETCTBYIOLINX JaHHBIX, 00€CMEUNBAIOT
IPaHUYHBIN OaJlaHC MEKIY PA3IUIUSIMHA MEXIY MPU3HAKAMH B KJIACTEPaX U YHCIIOM KJIACTEPOB.

[0194] Ha ¢wur. 31 npencraBieHsl Z-OLEHKH C UCTOIB30BAHUEM TEIUIOBON KapThl 3100,
10 3aJJaHUSIM BO BPEeMsI BBIOOPOK YTPEHHUX JIAHHBIX. Z-OLEHKU JaHbl KAKAOoMy rpu3Haky 3 100A
no kaxngomy 3amaHuto 3100B um ocHoBaHbl Ha cucteme oOo3HaueHwit 3100C, B koTOpOH
3HAYEHUs] HAXOMATCS B JHMANa30HE OT -3 [0 +3 M MMEKT NpHUCBOeHHblE IBeTa. Ha ¢ur. 32
MPECTABJIECHbl Z-OLEHKU C HUCMOJIb30BAHMEM TeIUIOBOM KapThl 3200, mo 3agaHusIM BO BpeMs
BBIOOPOK BEUEPHUX HAAHHBIX. Z-OLEHKHU JaHbl KaKI0My Npu3HaKy 3200A 1o KaXXIoMy 3aJaHHIO
3200B u ocHoBaHbl Ha cucreMe obOo3HaueHuidt 3200C, B KOTOpOW 3HAYEHHS] HAXOISITCS B
AuanasoHe oT -3 10 +3 ¥ UMEIOT NPUCBOEHHBIE LBeTa. Kak packpbIBaeTCsl B HACTOSILIEH 3asBKE,
Z-O1leHKH, TOKa3aHHbIE HAa TEIUIOBOW KapTe (Hampumep, TeruoBoil kapre 3100 w/mmu 3200),

HOPMAJIN30BaAHbI OTHOCUTECIIBHO COOTBCTCTBYIOIIUX JHUAINMA30HOB, 4 UMCHHO, BBICOKOC 3HAYCHUEC B
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AUana3OHe BO3MOXHBIX 3HAYEHUH COOTBETCTBYET BBICOKOM Z-OLEHKE, U HU3KOE 3HAYCHUE B
AUana3oOHe BO3MOKHBIX 3HAYEHUM COOTBETCTBYET HU3KOHN Z-OLEHKE.

[0195] Ha ¢ur. 33 npencraBnensl Z-OueHKU Ha TemioBod kapre 3300 mis aHammusa
LOOCV mno Bcem 3amanusim. Temnoas kapra 3300, mokaszanHas Ha ¢ur. 33, co3maHa ¢
UCTIONIb30BAHUEM TNPOLEAYPhl, TNPUMEHAEMOW i OLeHKH d((eKTUBHOCTH aNropuTMOB
MamuHHOTO OoOyueHus. JlanHbie oOecriedyens! s uHAMBUAYYMOB 3300A u 3amanmii 3300B u
OazupyroTcst Ha cucteme obo3HaueHuit 3300C, B KOTOPOI 3HAUSHHSI HAXOAATCS B AMANA30HE OT -
3 o +3 u umerot npucBoenHbie 1Beta. [Ipu ananuze LOOCV, 4ucio 6J0KOB MOXKET PaBHATHCS
YHCIy MPUMEPOB B HaOOpe AaHHBbIX. Takum 00pazom, 0OyHarOLIHiA aJrOPUTM MOKHO TIPUMEHSTh
OIHOKPATHO AJIs1 K&XA0T0 IpUMepa, MPU UCTIOAb30BAHUH BCEX OCTAJIbHBIX IPUMEPOB B KAUECTBE
o0yJaroIero MHOKECTBA W  WCIOJBb30BAHUM  BBIOPAHHOTO MNpHMEpPa B KAauecTBe
OJTHORJIEMEHTHOTO TecToBOro Habopa. Hampumep, nnst popmupoBanust TerioBoi kapTel 3300,
JaHHbIE MHIMBHIyyMa MOKHO HCKIFOUHTh W3 OOYYAIOLIEro MHOXKECTBA IMPOrHO3UPYIOIIEro
JITOPUTMA MAIIUHHOTO OOYYEHHsI, U OCTAIOLINECS TaHHbIE MOXKHO UCIIOIB30BATh It OOyUEHHS
anropuTMa. 3aTeM alrOpuUTM MOKHO MPHUMEHSTb AJil MPOTHO3UPOBAHHUS MO HCKJIIOUYEHHBIM
JaHHBIM WHAUBUAYYMA. Z-OLUEHKH, MOKa3aHHbIE Ha TeruioBoi kapte 3300, MoxHO (OpMHUPOBATH
Ha OCHOBAaHMHM TOTO, HACKOJBKO IPOTHO3 COMOCTaBUM C (PAaKTHUYECKMMH MAaHHBIMH, W/ WIH
HACKOJIBKO TOYHO MPOTHO3 UASHTU(PUIINPYET 3aJaHHOE 3aaHNE ISl HHAUBHIYyMa.

[0196] Ha ¢wur. 34 npeacraBieHsl Z-0LeHKH Ha TerioBor kapte 3400 1 CTaHAapTHOTO
otkyioHeHus (SD) Bo Bpems BBIOOPOK yTpeHHHX NaHHBIX. TeruoBas kapta 3400 maer Z-oneHKH
CTaHAAPTHOrO OTKJIOHeHMWs1 s npusHakoB 3400A Bo Bpemsa 3amanuii 3400B, Ha oOcHOBe
cuctembl obo3HaueHnit 3400C, B KOTOpOM 3HA4YEHUs HAXONATCS B JUAma3oHe OT -3 10 13 u
UMeEIOT NpucBoeHHble nBeTa. Ha ¢ur. 35 npencrasnensl Z-oueHKH Ha TenaoBoH kapte 3500 s
SD Bo Bpemsi BHIOOPOK BedepHUX HaHHbIX. TeruoBas kapra 3500 mpencraBiseT Z-OLEHKY
CTaHAAPTHOTO OTKJIOHeHMs s npusHakoB 3500A Bo Bpems 3amanuit 3500B, Ha ocHOBe
cucteMmbl obo3HaveHuit 3500C, B KOTOpOM 3HA4YEHHsS] HAXOMATCS B auamna3oHe OT -3 A0 +3 u
UMEIOT NMPUCBOECHHBbIE LiBeTa. CTaHIapTHBIE OTKJIOHEHHUS YKa3blBaIOT BEIUYMHY HW3MEHUHUBOCTH
JaHHBIX MPHU3HAKA TAKUM 00pa3oM, 4TO OOJbIIOE CTAHAAPTHOE OTKJIOHEHHUE MOJKET MOKa3bIBATh
MEHBIIYIO HAJEKHOCTb, a HEOOJBIIOE CTAHAAPTHOE OTKJIOHEHHE MOXKET MOKa3bIBaTh Oouiee
BBICOKYIO Ha/1€KHOCTb.

[0197] Ha ¢ur. 36 mnpencrasnena CV ¢ TeruioBoil kaproit 3600 nmnst momenu co
CMeLIaHHbIMH 3¢ (deKkTaMu i BHIOOPOK BeUepHHUX AaHHbIX. Pur. 36 nogobHa ¢ur. 22. Ha ¢ur.
36 mpenctasneHsl 3HaueHHst CV Ha OCHOBaHMM MOJAENH CO CMEIIaHHBIMH >(deKTamu, mpu
UCTIOJIb30BAHUH PE3YJIBTATOB BEUEPHUX U3MEPEHUH, C (PUKCUPOBAHHBIMHU BO3PACTOM, 3HAYCHHUEM
BMI u nonom uenoseka. Temnosas kapra CV 3600 npeacrasnser 3HaueHust CV a1s npu3sHaKoB
3600A B 3amanmsax 3600C Ha ocHOBe cucTeMmbl 0003HaueHuil 3600B, B KOTOpOW 3HAYEHUS
HaxonsATcs B quanasone or 0 1o 1,2 u uMerT NprUCBOEHHBIE LBETA. Pe3yabTaThl TEIIOBON KapThI
CV 3600 MOXHO HCHONB30BaTh M1 WACHTU(DUKALMH, TNPU KOTOPOH TMpU3HAKH OyayT
HaJeXKHbIMH (HAmpHUMep, ¢ HHU3KOM Aucmepcueil) sl OmnpeneseHus KIMHUYECKOTO BbIXOJa

(manpumep, ompeneneHus 3abonesanus). Hanpumep, menbinee 3nadeHne CV s 3a7aHHOTO
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NpU3HAKa U JENUCTBUSA MOXKET YKa3blBaTb, UTO 33JaHHbIN MPU3HAK MOKET HA/IE€KHO MOBTOPSTHCS
(Harmpumep, cooTBeTcTBYeT nopory HanexsHoct CV) mns HeckoibKux TecToB. KnmHudeckoe
UCIIBITAHUE MOXeT TpeboBaTh, YTOOBI TNPU3HAKU, TNPUMEHAEMble Ui  HUCIBITAHUS,
COOTBETCTBOBAJIM TAKOMY MOPOTY HaaekHOCTH CV.

[0198] Ha ¢ur. 37 npencrasnensl pazdpockl 3700 pe3ynpTaToB U3MEPEHUI MOIIHOCTEH
TIOJIOC YaCTOT JJIsl BBIOOPOK aHHBIX 10 yJibiOkam. ['paduku pasdpocos 3700 moxoxu Ha Te, 4TO
Obut BBMUCIEHBI ANl ToTaHust Ha ¢ur. 28 I'paduxm pasdpoco 3700 mpencraBistoT
pa3NUyYHbIE TMPHU3HAKK [JIsl JOECSITU WHAMBHAYYMOB TPH BBINIOJHEHUH JEHUCTBUS YIIBIOKH.
CootBercTByOIHUE Pa30OpPOChI OKA3aHbI C UCTIOIB30BAHUEM JIECSITU PA3HBIX IPaUKOB JAHHBIX.
Kak mokazaHo, ansi KaXJ0oro WHIUBUAYYMa COOPAHO HECKOJBKO AaMIUIMTYI B YTPEHHHE W
BEUEPHUE TIEPUOJIbI BPEMEHU TeCTUPOBaHMs. [[aHHbIe, MpeacTaBIeHHbIe Ha rpadukax pa3dpocos
3700, MOXHO TPUMEHATh i (HOPMHUPOBAHHA TEIUIOBOW KapThl Ha OCHOBE Z-OLICHOK,
NOKA3aHHOMW, HarpumMep, Ha ¢ur. 24.

[0199] Ha ¢wur. 38 npencrasnena Teruiosas kapra 3800 knacrepos ICC anst pe3ynbTaToB
BEUEPHUX M3MEPEeHHH, NpU (PUKCHPOBAHHBIX BoO3pacte, 3HaueHMH BMI um mone uenosexa.
TennoBas xapra 3800 ocHoBaHa Ha npusHakax 3800A nns 3aganuil 3800C u ucnonb3yer
cucteMy obo3HaueHuit 3800B, B kOTOpOI 3HaUeHUsT HAaxXOnATCS B AuanazoHe ot 0 1o 1 u uMeroT
npucBoeHHble LiBeTa. Pesynbrarsl m3Mmepenuil ICC, nmokazanHble Ha TeruioBoi kapte 3800,
YKa3bIBAKOT, €CJIU OAMH U TOT K€ PE3yJbTaT U3MEPEHHs BBIUUCIAETCA I 3aAaHHOTO JIMLA I10
HECKOJIbKUM BBIOOPKaM JAaHHBIX, HACKOJIBKO CXOAHBIMU SIBJSIIOTCS PE3yJIbTaThl AU 3aJaHHOTO
mua. Pedynbrar onpenenser KOpPpeNsALMIO MUl OMHOTO U TOrO K€ MHAMBHUAYYMA C JAHHBIMHU
unauBuayyMa. CoOOTBETCTBEHHO, TeruoBas kapra 3800 yka3blBae€T PETECTOBYIO HAIEKHOCTb.
IToBbitnenHoe 3Hauenue ICC (mampumep, 1) ykasbiBaeT, 4To, AJs 3aJaHHOTO WHAWBUAYYMA,
pasnuuue B HECKOJIBKUX TecTaxX SBJIAeTCs HEeOONBIIMM, TaK YTO JaHHbIE WHAWBUAYYyMa
KoppenupyroTcs Mexay coboit. [Tonmkennoe 3Hauenune ICC (Hanpumep, 0) ykasbIBaeT, 4To, 1Jis
3aJJaHHOTO MHAMBHIYYMa, Pa3JIMYMe B HECKOJbKUX TeCTax siBysieTcst OonbuiM. Terosasi kapTa
3800 ykas3bIBaeT Takke MpPHU3HAKH, KOTOpble cooTBeTcTBYIOT mopory ICC, BciencTBue dyero
MPU3HAK, COOTBETCTBYHOIIMIA Oosiee Bbicokomy 3HadeHHo ICC (Hanpumep, 1) MO HECKOJIBKHM
cyObeKTaM, MOYKHO HCIOJNB30BaTh MJISi KIMHHYECKOTO HCIBITAHUS, TaK KaK OH HAJeXHO
obecnieunBaeT [naHHble s wHANBHAYyMOB. Kak mokazano ©Ha 3800D, pa3iudHbIe
koppessinronHble 3HaueHnst [CC MOXKXHO OOBEIMHUTD B KJIACTEPHh! (HAarpuMep, B 6 KIacTEPOB B
TaHHOM TIPUMEPE).

[0200] ®ur. 39 mpencrasieHa TerwioBas kapta 3900 kmactepos ICC nns pe3ynbratos
BEUEPHUX M3MEPEHHH, NpU (PUKCHPOBAHHBIX BoO3pacte, 3HaueHMH BMI um mone uenosexa.
TennoBast xapra 3900 ocHoBaHa Ha mpusHakax 3900A nns 3aganuit 3900C u ucnonb3yer
cucteMy obo3HaueHuit 3900B, B kOTOpOI 3HaUeHUsT HAaxOnATCs B Auanazone ot 0 1o 1 u uMeroT
npucBoeHHble LiBeTa. Pesynbrarsl m3Mmepenuil ICC, nmokaszaHHble Ha TeruioBoi kapte 3900,
YKa3bIBAKOT, €CJIU OAMH U TOT K€ PE3yJIbTaT U3MEPEHHs BBIUUCIAETCA I 3aAaHHOTO JIMLA I10
HECKOJIbKUM BBIOOPKaM JAaHHBIX, HACKOJIBKO CXOAHBIMHU SIBJISIIOTCS PE3yJIbTaThl AJI 3aJaHHOTO

quua. Pesynprar onpenenseT KOPPeNsIUI0 Ui OOHOIO U TOrO K€ MHAMBUAyyMa C JaHHBIMU
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uHauBuayyMa. COOTBETCTBEHHO, TeruioBas kapra 3900 yka3blBaeT PeTECTOBYIO HAJEKHOCTb.
IToBbilneHHOE 3HaueHWe (Hampumep, 1) ykasblBaeT, 4YTO, AN 3aJaHHOIO HHAMBHAYYMA,
pa3nuune B HECKOJbKHUX TECTax SBJSIETCS HEOONBIIMM, TaK YTO JaHHbIE HHIUBHIyyMa
KoppenupyroTcs Mexay coooil. ITonnkennoe 3Hauenune ICC (manpumep, 0) ykasbIBaer, 4to, s
3aJJaHHOTO MHAMBUIYYMa, Pa3jIndie B HECKOJbKUX TecTax siBisercs OonpumM. Terosast kapra
3900 ykasbIBaeT TaKkke MNMPU3HAKU, KOTOpble cooTBeTcTBYIOT mnopory ICC, BcriencTBue uero
NPU3HAK, COOTBETCTBYIOIIMI Oosiee BbicokoMy 3HaueHuto ICC (Hampumep, 1) Mo HECKOJIbKUM
cyObeKTaM, MOYKHO HCIOJNB30BaTh MAJISl KJIMHHUYECKOTO HCIBbITAHUS, TaK KaK OH HAJIeXKHO
obOecrieunBaeT [naHHble s WHAMBHAYyMOB. Kak mokazaHo ©Ha 3900D, pa3iaudHbIe
koppessinronnable 3HaueHus: ICC MOKHO OOBEAMHUTD B KJIaCTephl (Hampumep, B 4 kiacrepa B
JaHHOM TIPUMEPE).

[0201] Ha ¢wur. 40 npencrasnensl nuarpammbl 4000A, 4000B 1 4000C cTOXacTHYECKOTO
BJIOKEHUsI coceneit ¢ t-pacnpenenennem (t-distributed Stochastic Neighbor Embedding, t-SNE)
1N UHAUBUAYYMOB, 3ajaHuii u BpeMeHu. Juarpamma 4000A COOTBETCTBYeT CHH)KEHHOMN
pasMepHOCTH JaHHbIX s uHAuBUAyymoB 4000D, pumarpamma 4000B cooTrsercTByeT
CHIDKEHHOH pa3mepHOCTU JaHHbIX i 3aganuil 4000E, u auarpamma 4000C coOTBETCTBYET
yMEHbIIEHHOMY 4uciTy MOMeHTOB BpemeHn 4000F cOopa mannbix. luarpammsr 4000A, 4000B u
4000C moryT OBITE COPMHUPOBAHBI HA OCHOBAHHUH AJITOPUTMA JIJIsl YMEHBIIEHUs Yncia HabopoB
naHHbIX 10 AByX maMmepenuil. Juarpammel 4000A, 4000B u 4000C MOXKHO HCIONB30BATh IS
CPaBHEHMsI CTETIEHEH CXOICTBA WJIM PA3IMYUs MEXIY COOTBETCTBYIOLIMMH HaOOpaMH JaHHBIX
(HampuMep, HACKOJBKO HW3MEHUYMBBIMU SIBJIIOTCS JAHHBIE, COOTBETCTBYIOIIUE KAKIOMY
uHauBUAyyMy B 4000D, kak mokasaHo Ha nuarpamme 4000A). CpaBaenue auarpamm 4000A,
4000B u 4000C mokeT ykas3blBaThb BKJIAJ AMCIEPCUM, OCHOBAHHOH Ha 3aJaHHOM IapameTpe,
(marmpumep, no uausuayymam 4000D, no 3apanusm 4000E w/unu no Bpemenu cOopa AaHHBIX
4000F).

[0202] Ha ¢ur. 41 npencrapneHsl pasiauuHbie auarpammbl 4100 mis BU3yalu3aluu
JMAHHBIX, COKPAIIEHHBIX 0 BYX U3MepeHUit, Ha ocHoBaHuu 3aaanuil 4100A. luarpamma 4100B
OCHOBAaHA Ha aHajIM3e IIAaBHBIX KOMIOHEHTOB (PCA), mpu 3TOM IJIaBHBIMH KOMIIOHEHTAMH
cOopa 3Ha4eHUH B MPOCTPAHCTBE ACHCTBUTENBHBIX KOOPAMHAT SIBJSIFOTCS MOCJIEAOBATEIBHOCTD
P-€AMHUYHBIX BEKTOPOB, T€ 1-ThIil BEKTOP SIBJISIETCS HANpPABJICHUEM JIMHUHM, KOTOpasi Haubosee
TOYHO COOTBETCTBYET AAHHBIM U IPHU 3TOM OPTOrOHAJbHA MEepBbIM i-1 BekTOpam. [lunarpamma
4100C ocHOBaHa Ha CHIDKEHUHM pa3MepHOCTH AaHHbIX Mertopamu kak PCA, tak u t-SNE.
Huarpamma 4100D ocHOBaHa Ha CHM)KEHUU pa3MepHOCTH JaHHBbIX MeTonoM t-SNE. Jluarpamma
4100E ocHOBaHa Ha CHHMXXEHUU pa3MepHOCTHU AaHHbIX MeTogoM UMAP.

[0203] Ha ¢wur. 42 npencraBnenbl auarpammel UMAP 4200, a mMeHHO, Anarpamma
4200A nns uaauBUAYyyMOB, nuarpamma 4200B nns 3ananuit u nuarpamma 4200C nns BpeMeHU.
Huarpammsl 4200A, 4200B u 4200C MoryT ObITH OXOKUMH Ha JHArpaMMBl, PEICTaBICHHbIE
Ha ur. 25-27. lnarpamma 4200A MOKeT NPEACTABIIATh 3aJaHUs, TpadUIECKU NPEICTaBICHHBIE
C WCIIOJIb30BAaHUEM CHIDKEHHUsSl pa3MepHOCTH JaHHbIX MetogoM UMAP. Jluarpamma 4200A

ABJISIETCS  BHU3YaJbHBIM  OTOOpaskeHHEM, C(OPMUPOBAHHBIM  IOCPEICTBOM  CHHIKEHUS
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Pa3MEPHOCTH KaXKIOT0 U3 MHOXKECTBA rnapaMeTpoB (Hanpumep, napamerpos 2400C Ha ¢ur. 24)
10 nByX 3HadeHui. COOTBETCTBEHHO, KAKAOE UCTBITAHNE C HECKOJIBKUMHU LIUKIAMH (Hanpumep,
CTPOKAMM) COKpAINAETCsl A0 ABYX LMKJIOB (HAampuMep, CTPOK), U PE3yJbTaThbl NMPENCTABISAIOTCS
auarpammonn UMAP. Jluarpamma 4200A mpencTaBisieT NOJyY€HHbIE JaHHbIE, pa3feeHHbIE 110
3ananusM. Hampumep, nuarpammy 4200A MOXHO HCHOJB30BaTh JI KJIACTEPU3ALMHU IO
KOKIOMY W3 3amaHuil. AHajorndno, auarpamma 4200B copmupoBaHa € HCIONB30BAHUEM
TaKUX K€ JAaHHBIX, KOTOPBIE HCIIOIb30BaHbI Il popMupoBanus auarpammsl 4200A. [luarpamma
4200B mnpencraBiaseT MOJy4YEHHbIE NAHHBbIE, pasfesieHHble MO HHAMBUAYyMaM. Hanpumep,
auarpamMMmy 4200B MOKHO MCIONB30BATh IS KJIACTEPU3ALMM MO KaXXAOMY U3 UHAUBUAYYMOB.
Amnanornuno, auarpamma 4200C chopmMupoBaHa ¢ UCIOJIb30BAHIEM TaAKUX K€ JAHHBIX, KOTOPBIE
UCTIONIB30BaHbl il (opmupoBanus guarpammbl 4200A wmmu 4200B. Iumarpamma 4200C
NPE/ICTaBJISIET MOJYYSHHbIE JaHHbBIE, pa3AelieHHble 10 BpeMmeHu cOopa. Hampumep, muarpammy
4200C MOKHO UCTIONIB30BATH JIJIsl KJIACTEPU3ALIMU IO KAKIAOMY M3 BpeMeH coopa.

[0204] Ha ¢ur. 43 u 44 npencraBieHbl pe3yJbTaThl MOATBEPKACHUS HA JUArpamMmax
4300 u 4400 nnua pasHbIX 3aJaHUN MO PA3IUYHBIM KaHanaMm. JlaHHbIe, MPEACTABJICHHBIE HA
mrarpammax 4300 u 4400, moryT ObITh cHOPMHUPOBAHBI HA OCHOBAHUH AHAJIN3A IO AITOPUTMY
Boruta (Hampumep, 3HaYUMOCTU MPU3HAKOB), OMMMCAHHOMY B CBsi3u ¢ ¢ur. 29. Tuarpammer 4300
u 400 mpencrasisitor pesynbTarel 4300B u 4400B nmoatsepkaenus A 3agaHuit 4300A u
4400A mo mapamerpam 4300C u 4400C. Ha ¢ur. 29, HanpuMmep, MOKa3aHbl Pe3yJIbTaThl AHAJIH3A
IUIE €IUHCTBEHHOTO 3aJaHMsl, Toraa Kak Ha ¢ur. 43 u 44 nokazaHbl pe3yJIbTaThl aHAJN3A IS
Heckonbkux 3aganHui. Juarpammbl 4300 u 4400 ykasbIBarOT, SIBJISAIOTCS JIM OINPENEIICHHBIE
naHHble (Hanpumep, pesynbraTel 4300B u 4400B nnsa 3amanmii 4300A u 4400A no napameTpam
4300C u 4400C) KIMHUYECKU PEIEeBAHTHBIMU IPU UACHTU(PUKALIMN KIMHUYIECKOTO Pe3yJIbTaTa.
PeneBanTHBIE NaHHBIE YyKa3aHbl KaK IOATBEPKACHHBIE, TOTAA KAaK HEPENEBAHTHBbIC NAaHHbIE
UCKJIIOYaloTCs. JlaHHBIE, KOTOpBIE HE COOTBETCTBYIOT MOPOTY pPENEeBAHTHOCTH WM TOPOTY
HEPEJIeBAHTHOCTH O0O3HAYEHBI KaK MOJJIeKAIINe YyTOUHEHHI0. KIIMHUYeckoe UCTIBITAHNE MOKET
TpeOoBaTh, YTOOBI NPHU3HAKH, MPHUMEHSEMbIE ISl HCIBITAHHSA, COOTBETCTBOBAIU TOPOTY
PENIeBAHTHOCTH ISl MOATBEPXKACHUS, YTOOBI MPUMEHATHCS B KIMHUYECKOM HCIBITAHHH IS
onpeneeHus: KIMHUYECKOrO Pe3yIbTaTa.

[0205] ITpumep 2

[0206] [lanHBI mpuMep MPEACTABISIET TMPOTOKOJ, UCIOJNb3YEeMbId Ui  OLEHKH
criocobHocTn ycrpoiictea 10 cOopa CHTHajJoOB TONAEPKUBATH OMNPEACNICHHE KIMHUYECKH
pENeBaHTHBIX MPHU3HAKOB Ha OCHOBAHMHU BO3MOKHOCTeH yctpoiictBa 10 cOopa cUrHamoOB U Ha
OCHOBAHMM KJIMHUYECKUX PEe3yJbTaTOB. XOTSA NPUMEDP MpeasaraeT KOHKPETHblE NMPUMEHEHHUs
METOZIOB, PACKPBITBIX B HACTOSLIEH 3asBKE, CIEAyeT MOHMMAaTbh, YTO BO3MOXHA peaInu3alys
JOTOJHUTENbHBIX TPUMEHEHUN METOMOB.

[0207] B cooTBeTCTBUM C METOAAMH, PACKPBITHIMU B HACTOsILEH 3asiBKE, B Ka4deCTBE
HA4YaJpbHOTO JTama Juidl pa3padOTKU MeToAa YHCJIEHHONW OLEHKHM HEPBHO-MBILIEYHBIX
pPacCTPOICTB MPOBENEHO WCCIEAOBAHUE [UIA OINpENesIeHUus, MOXHO JM OHOMETpUYecKoe

CEHCOPHOE YCTPOMCTBO HCIMONB30BaTh il OOBEKTHMBHOIO M3MEPEHHUs IBIDKEHUS JIUIEBBIX
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MBIl U TJIa3, MPEeIHA3HAUYE€HHOrO, YTOOBI XapaKTepU30BAaTh OLEHKU pPE3YJIbTATOB PalOOTHI
(PerfOs) ¢ 3amaHusiMH, TpeAHA3HAYEHHBIMH MJIs1 MOAENNpoBaHUs KinHWYecknx PerfOs,
Ha3bIBaeMbIX AericTBusmu no umuranuu PerfOs (mock-PerfOs). KonkperHble 1enn HacTOsIIero
UCCIIENIOBAHUS COCTOSIIM B TOM, YTOOBI: ONPEAENIUTb, MOXHO JIH HEOOpaOOTaHHbIE CUTHAJbBI
OMI, D0 u DOI' GHOMETPUUECKOTO CEHCOPHOTO YCTPOHCTBA 00padaThiBaTh sl U3BJICUEHUS
NPU3HAKOB, OMMCBIBAIOIINX (POPMBI STHX CUTHAJIOB; ONPEENIUTh KAYeCTBO JAHHBIX O MPH3HAKAX,
PETECTOBYIO HAJEKHOCTb U CTATUCTHYECKHE XAPAKTEPUCTUKU IPU3HAKOB, IOJIYyYEHHBIX U3
OMOMETPHYECKOTO CEHCOPHOTO YCTPOUCTBA, ONPENEIUTb, MOKHO JIU MPU3HAKH, TOJTYYEHHBIC U3
OMOMETPHYECKOTO CEHCOPHOTO YCTPOMCTBA, UCTIONB30BATh AJISI ONMPENETICHUS] Pa3InUUsl MEXKITY
IABUTaTEIbHBIMU NEUCTBUSMU PA3JINYHBIX JULEBBIX MBIIIL U a3, U ONPEAeNUTh NMPU3HAKU U
THUIBI IPU3HAKOB, KOTOPBIE BAXKHBI IS Kylacch(uKau ypoBHel neficteuii mo mock-PerfOs.

[0208] CnenyeT MOHUMATh, YTO KIMHUYECKUH PE3yJIbTaT, MOJIEKAIIUN TECTUPOBAHUIO B
HACTOSAIIEM TpUMepe, MASHTH(PHULIUPYET MPU3HAKH M THIIbI NMPHU3HAKOB, KOTOPBIE BAXKHBI IS
KJIaccuuKauu ypoBHel nercTBuil mo mock-PerfOs, Ha 6a3e OGHOMETPHUUECKOrO CEHCOPHOTO
YCTPOMCTBA.

[0209] BbuomeTrpuueckoe CEHCOPHOE YCTPOICTBO, MPUMEHSIEMOE B HACTOSLIEM MTPUMEPE,
SBJISIETCS. HOCHMBIM 32 YXOM, NEPBOHAYAIBHO pa3pabOTaHHBIM Ui M3MEPEHHsT KOTHUTHUBHON
¢ynkunn. Tak kak OMOMETpHUYECKOE CEHCOPHOE YCTPOWCTBO H3MEpPSIET, HAamlpUMep, NaHHbIE
anektposHnedanorpapuu (I31), anekrpomuorpaduu (OMI') u snexkrpookyrnorpapuu (30I),
OHO MOXET OBITb CHOCOOHBIM OOBEKTHBHO KOJWYECTBEHHO ONPENeNsITh [BUTATEIBHYIO
AKTUBHOCTb JIMLEBBIX MBIIIL M TIJa3, MOAXOMALIYI0 [JJIi OLEHKH HEPBHO-MBILIEYHbIX
PacCTPOMCTB.

[0210] B uccnenosanuu 100OpOBOJBHO y4acTBOBAO, B 0011eM, N=10 310pOBBIX YEJIOBEK.
Kaxplii yq9acTHUK HCCIenOBaHUS BbITOMHsT 16 nefictBuit must mock-PerfOs, Bkirovaromux B
ce0st peub, JkeBaHUE, ITIOTAHUE, CMBbIKAHUE IJ1a3, B3IUIAJ B PA3HbIX HAIPABJICHHSX, HAaIyBaHHUE
IIeK, >KeBaHUE sOJOKAa ¥ CO3JaHME PA3JIMYHbIX BblpakeHuil jmna. Kaxkpoe pelicTBue
MOBTOPSUIOCH YETBIPE pa3a yTPOM U YeThipe pa3a HOoublo. M3 maHHbIx Ouogatunkos 21, OMI u
O0I BeimeneHo, B cymMe, 161 cBOAgHBIX MpuU3HAKOB. BekTopa MpHU3HAKOB HCMONB30BAIU Kak
BXOJHBIC JTaHHBIE MOJEJIeHl MAIIUHHOrO OOy4YeHHs sl Kiaccudpukanuu nedcTBuii mo mock-
PerfOs,  kauecTBO MOzENH OLIEHUBAIM Ha KOHTPOJBHOM TECTOBOM Habope. JIOMONHUTETBHO
NPUMEHSUTH CBEPTOUHYI0 HelpoHHyro cerb (CNN) st kinaccupukaui HHU3KOYPOBHEBBIX
npesacTaBieHnil HeoOpaOOTAaHHBIX AAHHBIX OHMONATYMKOB JUIA KAXKIOTO 3aJaHUs, M KadeCTBO
MOZIENTI COOTBETCTBEHHO OLICHWBAIM M CPAaBHUBAJIHU HEMOCPEACTBEHHO C 3(P(PEeKTHBHOCTHIO
KJIacCU(pUKALIUH ITPH3HAKOB.

[0211] TouHOCTP MPOTHO3MPOBAHUS MOJENH MO KIACCU(PUKALMOHHBIM BO3MOXKHOCTSIM
OMOMETPHYECKOT0 CEHCOPHOTO YCTPOMCTBA OLIEHWBAJNACh KOJHYECTBEHHO. Pe3ynbTaTsl
UCCIIEIOBAHNS TIOKA3bIBAIOT, YTO HCIBITHIBAEMOE OHOMETPHUYECKOE CEHCOPHOE YCTPOWCTBO
MOJKET, B MPHUHLIUIE, KOJINYECTBEHHO OLICHWBAThb pa3Hble aCMEKThl ABM)KEHUHN JIMLA U IJa3 U
MOXET TPUMEHATbCA JUId  pasnuueHust geiictBuii.  mo mock-PerfOs. A umeHHo,

I/II[eHTI/I(l)I/II_II/IpOBaHHbIe KIIMHUYCECKU PCJICBAHTHBIC MPU3HAKWU IIOKAa3aJH, YTO HUCIBITBIBACMOC
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OMOMeTpHYECKOe CEHCOPHOE YCTPOHCTBO OTJIMYAET 3alaHHsI MO PEUH, KEBAHHUIO U INIOTAHUIO OT
ApYrux 3afaHuil ¢ usMepeHHbIMU oueHkamu F1 >0,9. Ilpu tom, uto mpusHaku OMI' BHOCAT
BKJIaJl B TOUHOCTb KJlacCU(UKALUK BCeX 3amaHuil, npusHaku JOI BaxHbI U KiacCupUKaLum
3amaHuii mo B3rAny. Kak Obuto oOHapyskeHO, aHajM3 MO CBOAHBIM MPU3HAKAM IPEBOCXOIHUI
CNN B oTHOIIEHNH KJaccuUKaLUs AeHCTBUIL.

[0212] Kak [OMOMHUTENHHO OMUCAHO B HACTOSINEH 3asBKE, YCTAaHOBJIEHO, YTO
Onomerpuueckoe CeHCOPHOE YCTPONUCTBO yIOBJIETBOPSET KIMHIMYECKHM ITOPOraM B TAKOH Mepe,
YTO €ro MOXXHO MPHUMEHSTh AJIi W3MEPEHHs] AKTHUBHOCTU MBIIIL Yeperna, MOAXOMSIIeH I
OLEHKH HEPBHO-MBIIIEYHBIX PACCTPOHCTB. D(PPEKTUBHOCTh KIACCUPHUKALMHU ACHCTBUI IO
mock-PerfOs ¢ ucCnonp30BaHHEM CBOIHBIX MPHU3HAKOB JAENAeT BO3MOXHOH CTPATErHio ISt
ONpPENENICHUs] CHTHAJIOB, YKa3bIBAIOIIMX HAa KOHKPETHOE 3a0ojieBaHWE, B OTHOLICHUH
KOHTPOJIBHBIX YYaCTHHKOB, & TAK)KE ISl MOHUTOPUHTA 3 deKTa JeueH s OTAEIbHOTO CyOBeKTa.

[0213] JucdyHKimsi ABMMNKEHHI JULA/9eperia W TJia3 SBJISETCS BAKHBIM MPU3HAKOM
HECKOJIbKUX HEBPOJIOTMYECKUX PACCTPOMCTB, KOTOPbIE BIUSIOT HA HECKOJbKO YPOBHEH OCEBOM
YaCTH LIEHTPAJIbHOW HEPBHOW cHcTeMbl. [IprMepsl BKIIIOYAIOT B ce0sl sIBHYIO Cl1a0OCTh JIUIIEBOH
MyCKyJaTypbl BCJEICTBHE Mapajuya JMIEBOrO0 HEpBa WJIM HHCYJbTA, AUIUIONUH, NTO3a U
mucarny, OOYCIOBJIEHHBIX HEPBHO-MBIIIEYHBIMUA PACCTPOMCTBAMH, TAKMMH KaK TsDKenas
MHACTEHUs], AUCTOHUS, KOMIUIEKCHOE HapyLIEHHE [BI)KEHUN 3KCTPAOKYJSPHBIX MBILIILI,
TUIIOMUMUS 1 nucarms, BbI3BAHHBIMU NapKUHCOHUYECKUMU (n IPYTrUMH
HeWpoereHepaTUBHBIMI) COCTOSTHUSIMIL.

[0214] Kax omucaHo B HacTOsIIEeH 3asBKe, KIMHUYECKasl OIIEHKAa YIOMSHYTBIX
CUMITOMOB OCTa€TCsl CJIOXHOW 3ajadedl B MEQULUHE U KIMHUYECKUX HCCIEJOBAHUSAX.
CyuiecTByromue KIMHUYECKUE OLEHKHU, TAaKUEe KaK Pe3yJbTaThl, cOOOIIaeMble KIMHULUCTAMHU,
(ClinRO) nnu pesynprate! mo onexnkam narpieHToB (PRO), MoryT TpeboBath OT marmeHTa 4acto
NOCELIaTh CTAllMOHAPBI, MOJATaThCs, B MEPBYIO O4epenb, Ha CyOBEKTUBHBIE MOKA3aTENN U HE
00s13aTENIbHO MOTYT OTpa’kaTh COCTOSIHME(Ms1) MALMEHTa B PEaJbHOCTH. BaKHO OTMETUTH, YTO
CHUMIITOMBI TALIUEHTOB MOTYT OBITh HETOCTOSHHBIMH M HM3MEHATbCS B TEYEHUE JHS, 4YTO
3aTPyOHSET HaleXHYI0 OLEeHKy. M HakoHel, CUMNTOMBI MOTYT WU3MEHSThCS OT MalleHTa K
MALKEHTY, B 3aBUCHMOCTH OT MX aJalTallld K YBEJIHMUEHHUIO MblIeyHOH craboctu. Hampumep,
tabmuma 500, mokasaHHas Ha ¢ur. 5, momYepKkHUBaeT CYOBEKTHBHBIA XapakTep BpaueOHBIX
oneHok 502, 6asupyromuxcst Ha HabmoaeHnu. Takas CyObeKTUBHAS MOCTAHOBKA OIIEHOK MOKET
NPUBOAUTH K U3MEHUYMBOCTH OT MAllMEeHTa K MALMEeHTY, a TAK)Ke OT Bpaya K Bpady.

[0215] CpenctBa st BBINOJTHEHHS] KOJIMYECTBEHHOTO aHAJM3a (PYHKIUU MBI Yeperna
CYLIECTBYIOT, OJJHAKO JaHHbIE CpPEACTBA HMMEIOT 3HAuUWUTENbHbIE OrpaHudeHus. Hanpumep,
JMLIEBbIE IBIKEHUS MOXKHO U3MEPSTh C MIOMOIIBIO BUIEOTEXHUKHU, IIyTEM ChEMKU CTaTUYECKUX
m3oOpakeHnii wiM BHAeo. Takke MOXKHO MPHUMEHATh NOBEPXHOCTHyr0 OMI, koTopas
3aIMChIBAET HJIEKTPUUECKUE CUTHAJIBI JBI)KEHUH JIMIEBBIX MBIIIL, JHOO CaMOCTOSITENBHO, JINOO
B COYETaHWH CcO crmocobamu BuzneocheMku. HeOonbiine uccnenoBaHUs NPUBEIH K
npeanonoxkenuto, yro J0I, koTopas u3MepsieT ANEKTPUUECKUN MOTEHLUaNl MeXIy MepenHei

CTOPOHOM M 3aJHel CTOPOHOW Trjia3a, MOKET OOHApy)KMBaTh pa3IM4Usl MEXNy OOJNbHBIMU
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MAapKUHCOHU3MOM U  KOHTPOJbHBIMH  yYacTHUKamH. JJii  MOHUTOpUHra JBH)KEHHU
SKCTPAOKYJSIPHBIX MBIIII] M AKTHBHOCTH BEPXHHUX MBI deperna (Hampumep, MHUTAHUS)
NPUMEHSAIN 3KPaHHbIE TPEKEpbl U HaJeBaeMble O4YKU. BMecTe ¢ MX TEKyIIMM NpPUMEHEHHEM,
JIAHHBIE MTOJXOABI MOTYT OBbITh TPYAOEMKUMH, CIOKHBIMHU I pEaIU3aLMH 1, YTO BaJKHEE BCETO,
MOTYT IOJIy4YaTh JINLIEBbIE JBIKEHHUS B TE€UEHHE KOPOTKUX MEPUOOB BPEMEHHU B MCKYCCTBEHHO
CO3MaHHON OOCTaHOBKE.

[0216] CoOTBETCTBEHHO, METOBI PACKPBIThIE B HACTOSINEH 3asBKE, BBITOAHBI MIOTOMY,
YTO OHM MPEAOCTABJISIOT BO3MOXKHOCTD BBIBJISITh W/WIN pa3pabaThiBaTh HOBbIE, HEHHBA3HBHBIE
NOAXONbl K HW3MEPEHUIO XapaKTEPHBbIX CBOWCTB MHAMBHAyyMa (HampuMep, KpaHHAJIbHbIE
CHMIITOMBI HEPBHO-MBILIEUHbIX W HEHPOAETEeHEPATUBHBIX PACCTPOHCTB), YTOOBI pelaTh
npoOJeMbl OCHOBHBIX TPYII MAIMEHTOB. METOAbl, pACKpPbIThle B HACTOSINEH 3asiBKe,
NpeTHA3HAYCHBI U TIOANEPKKH BpaueOHBIX OLEHOK JHArHOCTHPOBAHMSA U XONa 3a00JeBaHUH, a
TaK)XK€ OLIEHOK pEe3yJIbTATOB IPHU KIMHUYECKOM HccienoBaHud. Ecnu Takue moaxoasl MOTYT
UCTIOJIb30BAaTh TEXHOJIOTHIO HOCHUMBIX JATYUKOB, OHHU CIIOCOOHBI YCTPAHSTh 3aTPyIHEHHS C
CYLIECTBYIOIUMHU KJIMHUYECKUMH JAaTYUKAMU, MPUMEHEHHE KOTOPbIX OrPAaHHYEHO XOPOLIO
KOHTPOJMPYEMBIMU YCJIOBHSIMH, B OTJIMYHE OT OOJee €CTECTBEHHBIX OKPY)KAIOLINX YCIOBHI
(HampuMep, TOMAIIHUX YCIOBUH).

[0217] Tectupyemoe OHOMETPUYECKOE CEHCOPHOE YCTPOWCTBO SIBJISIETCS 3ayIIHBIM
yCTPOHCTBOM, pa3pabOTaHHBIM Ul H3MEPEHHsI HEHPOHAIBHBIX U (PU3NOIOTHYECKUX MPOLIECCOB.
DnexTpoPpU3NOIOruIecKne CUTHAIBI CHUMAKOTCS Ha yacTtote 250 I'11 ueThIpbMsi MHOTOpa3oBbIMU
3JIEKTPOAAMH, M3TOTOBJIEHHBIMU M3 MPOBOASILEIO CUIMKOHOBOIO MaTepHasia. JIeKTPOAbI
yCTPOICTBAa YCTAHABIMBAKOTCS B MECTaX Ha BOJOCHCTOM YacTU ueperna, HEMOCPEIACTBEHHO HaJ
JIEBBIM U MPaBbIM yIIAMHU, U Ha JIEBOM U IIPABOM COCLIEBUAHBIMU OTPOCTKAMU BUCOYHON KOCTH U
BBIAAIOT HeoOpaOOTaHHbIE NaHHbIE OMOAJIEKTPUYECKHX CUTHAJIOB, aHAJOTHYHBIE TEM, KOTOpbIE
MOKHO TOJIydaTh npu snekrposnuedanorpadgun (I31) B pedepenTHbIx nokamsammsix 13, T4,
M1 u M2 u3 10-20 nonoKeHul HaJIOXKEHUS SJIEKTPOAOB, Tpu 3ToM DI sBisieTcs: u3MepeHueM
(YHKUMH TMOBEPXHOCTHOM AaKTHMBHOCTH TOJIOBHOTO MO3ra. YTOMSIHyTasi KOH(UTYpaLs
SJIEKTPOJIOB JIOMYCKAaeT TakKke COOp BBICOKOKAYECTBEHHBIX MaHHbIX OMI-akTHBHOCTH, MpU
AKTUBU3ALMU BHCOYHBIX M OKPYXKAIOIIUX Tpymnm Mbimi, U curHaibl JOI, BbImaBaembie mpH
OTKJIOHEHUSIX IJ1a3.

[0218] Torma kak TpaAWIIMOHHAS KJIMHWYECKAsh OLEHKA C HCIMOJIb30BAHUEM
OMOPU3NOIOTHYECKIX JAHHBIX MOKET ObITh MHBA3UBHOM, TOPOTON U JIIUTEIBHON, TECTUPYEMOE
OMOMETpHYECKOe CEHCOPHOE YCTPOHCTBO NpenHasHadeHo obecmeunBaTh cOOp u 00paboTKy
BBICOKOKAQYECTBEHHBIX JaHHBIX sl mupokoro Hacenenws. Curnaner OMI, 93T u O30T,
KOHTPOJIPYEMbIE C TOMOINBI0 TECTUPYEMOTro OHOMETPHUYECKOTO CEHCOPHOrO YCTPOWCTBA
UCTIONIB30BAJIM ISl OOHAPYXKEHUSI U HMCCIENOBAHUS MHOXKECTBA PA3JIMYHBIX (DU3HOIOTHYECKUX
SBJICHWH, HaNpuUMep, UIi MOHHUTOPHHra CHa, OOHApPYXXEHHS MHKPOCHA M KOJHYECTBEHHOU
OLIGHKH OCTpOH mocieonepaunoHHol Oomu. Ha ocHOBe uaeHTH(UKALNN KJIMHUYECKH
pENEeBaHTHBIX MpHU3HAKOB S50 ¢ TMOMOLIBIO OHOMETPUYECKOTO CEHCOPHOrO YCTPOWCTBA

(ycTpotiicrBa 10 cbopa curHanoB) ObUIO YCTAHOBJICHO, YTO YCTPONUCTBO CIIOCOOHO MOACPKUBATH



44

OLIEHNBAHHUE PE3yJbTATOB I HEPBHO-MBILIIEYHBIX PACCTPOICTB MOCPENCTBOM OOBEKTHBHOTO
KOJINYECTBEHHOTO ONpEeAeNeHNs 3aJaHUH Ha JBMDKEHHS JIMIEBBIX MBILII] U TJ1a3 myTeM cbopa u
aHamM3a JaHHBIX OMOBJIEKTPUYECKUX CUTHAJOB. KauecTBO OOBEKTHBHOIO KOJWYECTBEHHOTO
OTIpEeNIEHUs] OLIEHUBAJIN IO BBbIJEJNEHHbIM Ipu3HakaM 40, chOPpMHUPOBAHHBIM M3 OTHENBbHBIX
currajoB 30, coOpaHHBIX OMOMETPUUECKIM CEHCOPHBIM yCTpoicTBOM. OTnenbHbIe CUrHabl 30
¢dopMupoBamKCch ¢ MCHONBb30BaHWEM MOAYJs 20 MAHMIYJSILIUU CHTHAJIOB, KOTOPBIH MOJydal
CUI'HaJIbl U3 OHMOMETPHYECKOTO CEHCOPHOrO YCTPOHCTBA. MeTonbl, PacKphITbe B HACTOSIIEH
3asBKe, MPUMEHSUIM JJIsl UACHTU(UKALUK KIUHHUYECKH pENEeBAHTHBIX MNpPU3HAKOB S50 wu3
BblICNICHHbIX npu3HakoB 40. Knunudecku pesneBaHTHble mnpusHaku 50 COOTBETCTBYIOT
MOPOTOBBIM 3HAYEHUSIM Ul KJIMHUYECKHX PE3YJbTaTOB, BKIIIOYAIOIUX B CE€0sl JUATHOCTHKY
W/VIK JIeYeHUE HEPBHO-MBIIIEYHBIX PACCTPOMCTB.

[0219] CnoskHOCTD 3aa4H, UCCIIETyEMON METOaMH, PACKPBITHIMU B HACTOSILIEH 3asiBKE,
COCTOMT B TOM, 4YTO HeoOpaOOTaHHbIE NaHHbIE OUOBJEKTPUYECKUX CHUTHAJIOB, IO CYIIECTBY,
SIBJISTFOTCSI 3aLIyMJICHHBIMHU M3-32 psiga (akTOpOB, HANPUMEp, YUACTHUKH JIBUTAIOTCS BO BpEMs
MOJyUeHUs] KIMHUYECKHUX OLIEHOK, BO3MOXHbI HAapyIIEHHS KOHTAKTa MEXAY 3JIEKTpOJaMu U
KOJKeH, W/WIM CyIIeCTBYIOT apTeakThl MO NPUYMHE CEPACYHON AEATENbHOCTH, WM YTO-TO
nopobHoe. Kpome Toro, ananornyHbie (PakTOpbl €CTECTBEHHBIM 00pa30M HABOAAT apTe(axTsl B
COOpaHHBIX MaHHBIX CHrHAIOB, curHaiel OO, OMIT m DOl HajmararoTCs B TUIUYHBIX
AUana3oHax 4YacToT, YTO JeNaeT HeTPUBHAJIBbHBIM HEMNOCPEICTBEHHOE pa3[eleHue U aHaIN3
JaHHBIX O (POpMax CUTHAJIOB.

[0220] CoOOTBETCTBEHHO, HACTOsIIEe MPUMEPHOE MUCCIEAOBAHUE TMPOBEACHO IS
BBIPAOOTKH YHCIEHHON OLIEHKH HEPBHO-MBILIEYHBIX PACCTPOICTB, UYTOOBI ONPENEIUTh, MOXKET
a1 OMOMETPUYECKOE CEHCOPHOE YCTPOWCTBO M3MEPATh JBHMXKEHMS JIMIEBBIX MBI U TJIa3.
Hexoropsle cneumanpHble LENH MCCIENOBAHUS OBLIM TOCTABIEHBI MJISI TOTO, YTOOBI:
OlpefenuTh, Kak MOXHO oOpabateiBath curHansl OMI/D0I/22I OGuomerpuueckoro
CEHCOPHOTO YCTPOMCTBA, 4YTOOBI BBIAENATH MPHU3HAKH, ONPENEIUTh Ka4eCTBO JAAHHBIX O
NPU3HAKAX, PETECTOBYIO HAAECKHOCTh M CTATUCTUUECKUE XAPAKTEPUCTHKH ISl OMOMETPUIECKOTO
CEHCOPHOTO YCTPOMCTBA; ONMPEAETUTh, MOTYT JIU MPHU3HAKH, MOJYYCHHbIE U3 OHOMETPUYECKOTO
CEHCOPHOTI'O YCTPOMCTBA, KOJMUYECTBEHHO OLEHUBATh pa3jIMYHble JEWCTBUS JIMLEBBIX WU
OKYJSIPHBIX MBI, ¥ OMNPENENUTh NPU3HAKH, KOTOpbIE BaXXKHbI (HAMIPUMEp, SIBISIOTCS
KJIMHUYECKH PEJICBAHTHBIMH TpU3HaKaMu S50) Uit KJIacCU(UKALMK YPOBHEH aKTHBHOCTH, IO
CPaBHEHHIO C TMOAXOJAMH MO KJIACCU(UKALMHM JAHHBIX HEOOPaOOTaHHBIX OHMO3JIEKTPUUECKHX
CUTHAJIOB.

[0221] B nHacrosmeM uCCIeNOBaHUH, 16 MUMHUTALMOHHBIX OLEHOK PE3YJbTaTOB PaOOTHI
(mock-PerfOs) mnpenHasHawamuch Ui OLEHKH JBWKEHUH JMIOA M TIJa3 C TOMOLIBIO
OMOMETPHYECKOTO CEHCOPHOTO yeTpoiicTBa HA N=10 KOHTPOJBHBIX JOOPOBOJIbHBIX YYaCTHUKAX.
Peanusyercss KOHBEHEPHBIN MPOLECC KOHCTPYUPOBAHUS MPU3HAKOB COOTBETCTBEHHO LEIEBOMY
HA3HAUEHMIO, TIPU 3TOM NPHU3HAKU BBIBOIATCS M3 Gopm curHaioB OMI, D0I' u D3I, ceszu
MEXIy MpPU3HAKAMM OLIEHUBAIOTCS IyTeM CpaBHEHUs JPYr C APYTOM, U BBINOJHSIETCS

Ka4eCTBeHHAasl OIIEHKA TOro, KaK NpPHU3HAKU KJIACCU(PUIUPYIOT pasHble NEHCTBUS MmO mock-
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PerfOs. Drarmbl, BBIMONHAEMBIE B XOZ€ 3TOTO MPUMEPHOTO UCCIIENOBAHMS, TOAAEPKIUBAIN 3TAITbI
BAIMJALMN NPUMEHMMOCTH U AaHAJIUTUYECKUX METONOB WHTErPUPOBAHHOM CpeApl Ui
BBIPAOOTKH YUCJIEHHBIX OLEHOK. B 11e510M, pe3ybTaThl HACTOAIIETO MPUMEPHOTO UCCIIEIOBAHMS
WUTIOCTPUPYIOT TOJIE3HOCTh OHOMETPUUYECKOT0 CEHCOPHOTO YCTPOMCTBA KakK BO3MOXKHOTO
CpeACTBA U3MEPEHMs] B YCJIOBMSX KIMHUYECKHUX MWCIBITAHUM [JIs1 OLEHKHM 3aJaHuil IO
ABIDKEHMsSIM JIMLA W TJa3 U CO3AAI0T BO3MOXHOCTb JUIsl JAJbHEMIINX KIMHUYECKUX
UCCJIEIOBAHUI C 3THM U CXOAHBIMHU yCTpolcTBaMu. I1o1e3H0CTE OHOMETPHUYECKOTO CEHCOPHOTO
YCTPOMCTBA  OMpENENsieTCss IMOCPENACTBOM — HMIASHTH(UKALMU  JOCTATOYHBIX  KJIMHUYECKU
PEJIEBAHTHBIX MPU3HAKOB S50, KaK OMUCAHO B HACTOSALLEH 3asBKE.

[0222] Jlns OUEHKM CTEMEHH KadyecTBa, C KOTOPOW OHOMETPHUYECKOE CEHCOPHOE
YCTPOHCTBO MOJKET KJIACCU(UIIUPOBATh 3aJaHMs IO ABIDKEHHMSIM JIMLEBBIX MBI U TJa3
(Hampumep, TPOBOAWTH pa3jIMYUe MEXIy HHMH), TPOBOIUIOCH uccienoBanue ¢ N=10
YYaCTHUKAMHU, KOTOPBI€ BBIMIONHSUIM 16 3aaHHBIX ABWKEHHUH JIUIEBBIMH MbImnaMu (mock-
PerfOs) weTeipe paza yTpoM u deTbipe pasza BeuepoM. Tabmuna 1 comep:kur nemorpaduueckue

XAPAKTEPUCTUKHN YHACTHUKOB UCCICAOBAHUS.

Tabauua 1
XapakTepucTuka Cpeanee (SD)
Hon 5, 50%
Myxcxkoit (N, %) 5,50%
Kenckwuit (N, %)
Bospacr (ner) 32,03 (11,66)
PocT (mrotimbr) 71,33 (14,83)
Bec (¢pyHTHI) 154,8 (21,83)
BMI (xr/m?) 22,91 (5,33)

[0223] HeoOpabOotanHble naHHbIE OHOAIEKTPUYECKHUX CUTHAJIOB OHOMETPUYECKOTO
CEHCOPHOI0 YCTPOiCcTBa 00pabaThiBAKMCh C MoNydyeHueM 161 CBOAHBIX MPU3HAKOB, U3 KOTOPBIX
00BIIMHCTBO omnuchkiBaeT ¢opmbl curHajgoB OMI, D0’ u B3I, Kak mokazaHo Ha ¢ur. 1A,
OMOMETpHYECKOe CEHCOpHOe ycTpoucTBo (ycTpoiictBo 10 cOopa CHrHAjOB) IMOAABAJO
HeoOpaboTaHHbIE CHUTHAJIBI B MOAYJb 20 MaHUNYJSIUMUA CHUTHAIOB. Monyibs 20 MaHHITY SN
cUrHaJioB (popmupoBai oTnedbHble curHaibl 30 (Hanpumep, ¢opmbl curHano OMI, D0I u
O30I) w3 HeoOpaboTaHHbIX CcurHajoB. Mcxomss W3 CBOWCTB OTHENBHBIX CHUTHAJOB 30,
¢dbopmupoBamuce 161 CBOAHBIX MPU3HAKOB.

[0224] Tlpouecc cBeneHuss HEOOPaOOTAHHBIX MAHHBIX OHOSJIEKTPHUECKUX CHUTHAJIOB
OMOMETPHUYECKOT0 CEHCOPHOTO YCTPOICTBA B MPU3HAKU MOAPOOHO OIMMCAH B HACTOSILICH 3asIBKE.
Bkparie, nmpusHaku BBMHUCISUINCH MO COCTaBILSFOIIMM (GopM curHajoB OMI, D0I' u D0T,
KOTOpbI€ BBIIEISUINCh W3 HEOOPaOOTaHHBIX OHOMETPHUECKHUX CHUTHAJIOB CO CMEIIaHHBIMH
dopmMamMu MMOCPENCTBOM MEXaHH3MOB KOMOMHHMPOBAaHUS M (UIBTPALMU CUTHAJIOB (HAmpumep,
nocpenctsoM monyis 20 MaHumyssauMu curHanoB). O6oOmeHHBIH 0030p mpouecca 4500

KOHCTPYHPOBAHUS MPU3HAKOB TAKOKE MPEACTaBiIeH Ha (ur. 45.
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[0225] Kak mokazaHo Ha ¢ur. 45, U3 OHOMETPHUYECKOrO0 CEHCOPHOTO YCTPOMCTBA
npuHuMaercst popma 4502 cmemanHoro curHana. Moaynb 4504 paspeneHusi CUTHAJIOB MOKET
BBIIEJIATh OTAENBHBIN BUPTyalbHbI curHan I3I" 4500A, BuptyanbHbiii curdan 200" 4506B u
BupTyaibHbIi curHan OMI 4506C u3 popmbr 4502 cmernannoro curtana. Ha stane anroputma
4508 cerMeHTaLIM HA OCHOBE COOBITHH MOXKET OBITh NPUMEHEH aIrOPUTM CErMEHTAllUd Ha
OCHOBE COOBITHH, U BBIYHCJICHHE MPH3HAKOB Ha 3Tane 4510 MOKeT MPUBOAUTH K BBIIEIECHHIO
NPU3HAKOB MOCPEACTBOM NperacTasieHuil 4512 BekTopos npu3HakoB. Kak mokasaHo, MOAYJb
4504 pasnmeneHuss CUTHAJIOB NPUMEHSETCS K CMELIAHHOMY CHUTHAIy, T[OJIYYE€HHOMY U3
OMOMETPHUYECKOTO CEHCOPHOI'O YCTPOMCTBA, 4TOOBI pasaensaTh Gopmbl curaajos D30, OMI, u
D30I’ Ha UX COCTaBIAIOLINE. 3aTeM YIOMSIHYTbIE CHTHaJbI 0OpadaTeiBaroTCst anropurmMom 4508
CEerMEHTALlH Ha OCHOBE COOBITHI, U BBIACJISIOTCS MPU3HAKH.

[0226] Kakx mokazano Ha ¢ur. 46, TpHU3HAKK MOTyT XapaKTepPU30BaTh CHUTHAI
OMOMETPHYECKOTO YCTPOWCTBA KaK B YACTOTHOW, TaK U BPEMEHHOUN 00JacTH, M3MEHEHHEM
amrutyabl 4600A u gactorel 4600B BO BpeMeHH, MOJYYEHHBIMU Ui CyOBEKTa, MBIOIIETO
Bony. Ha ¢ur. 46 mpencraBnensl Bpems U dactora OMI-akTMBHOCTH IJisi TBIOIIETO BOXY
yuactHuka. ['paduk 4600 nmokasbiBaeT okoyio 6,5 cex manubix OMI™ kak BO BpemeHHOM 4600A,
TakK ¥ 4acToTHOH 4600B obnacTsx.

[0227] PenpesenratuBHas ¢popma cMmerranHoro curnajia 4502 cobpaHa Ui KakKaoro u3
16 neiictBuii mo mock-PerfOs. Hampumep, Ha ¢ur. 47 moka3aHbl KaueCTBEHHbIE pPa3INYMS,
BBITEKAIOLINE W3 PENpe3eHTaTUBHBIX curHaioB 4700 ot kaxporo u3 16 npelicTBuii mo mock-
PerfOs. Kak moka3aHo, kaxnoe NelCTBHE JaeT KaYeCTBEHHO OTJIMYAIOIIYIOCS (opMy cuUrHaa.
PenpesentatuBnbie curnaibl 4700 nokaspiBaroT OMI-aKTUBHOCTb, BU3YAJIU3UPOBAHHYIO BO
BpeMeHHOI obnactu 1o 16 nefcTBusM.

[0228] Hampumep, MHOXECTBO IPU3HAKOB, BBIJENEHHBIX M3 PENPE3EHTATUBHBIX
curtaioB 4700, no xaxmomy u3 16 nefictBuii mo mock-PerfOs, MOXHO MCHONB30BaTh UIS
(OpMHUPOBAHUS TEIUIOBBIX KapT Z-OLEHOK, KaK JOMOJHUTEIBHO OMUCAHO B HACTOSIIIEH 3as1BKE, a
TakKe Toka3aHo Ha ¢ur. 8 u dur. 9.

[0229] B Tabnmue 2 mnpuBeneH NepevYeHb MPU3HAKOB, BBIIEJIEHHBIX B HACTOSLIEM
npuMepe, e NMPU3HAKU OIMUCAaHbl B PACCMOTPEHHBIX KaTEropusx. AMIUIUTYIAHbIE MPU3HAKH,
4acTOTa NEPEXOAO0B YepPe3 HOMb, CTAHAAPTHOE OTKJIOHEHHE, AUCIEPCHs], CPEAHEKBAIPATUIECKOE
3Ha4YeHHe, KO3 PHUIHUEHT 3KCIecca, YacTOTa, YPOBEHb MOIIHOCTH B 3aJaHHOM MOJIOCE YacCTOT,
acUMMeTpus 2, a TakXKe JPYrHe CTaHAapTHbIE MpU3HaKu (OpPMBI CUrHajIa 0O0padaThIBAIHMCh IO
TaHHBIM OMOMETPUYECKUX NaTYuKOB. [Ipr3HAaKH BEIOMPATNCH B COOTBETCTBUU CO CTAHAAPTHBIMU
KOHBEHEPHBIMH TpOLEccaMi OOpa0OTKM MPU3HAKOB. AMIUIUTYAHbIE NPU3HAKH OIMUCBIBAIOT
aAMIUTUTY1y WJIH MaKCHUMAJIbHOE PACCTOSIHUE OT JIMHUHU OTCUeTa JUIA KaKAOH (OpMbI CUTHAA B
MPOCTPAHCTBE PEJNIEBAHTHON COCTaBJsAOLEN. [Ipu3Haky MOLIHOCTH MOJIOCH! YaCTOT ONUCHIBAIOT
CPEAHIOI0 MOILTHOCTH (POPMBI CUTHAJIA B KOHKPETHOM AMANa3oHe YacToT (IPU 3TOM CYIIECTBYET
HECKOJIBKO JTMANa30HOB YaCTOT, XaPaKTEPHBIX I KaKAOrO THIA CHUTHAJa OMOMETPUYECKOTO
CEHCOPHOTO yCTpoiicTBa). [Ipyrue ynoMsHyThle MPU3HAKK MAaTE€MAaTUUYECKU OMHUCHIBAIOT GopMmy,

THMCTIEPCUIO MM KOMILUIEKCHOCTB (hopMm curnanoB DMI', D0I umu 33T
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Tabauna 2
Haszeanue npusHaka Enunaunne: I'pynna Ob6nactb
U3MEPEHUS
20I 0,5-4 I'u kaHan 1 MOIHOCTH nenuoebl MoiHOCTh YacroTta
MOJIOCHI HaCTOT MOJIOCHI HaCTOT
D0TI" 4-10 I'y kanan 1 momHOCcTH MoJIOCkl | Jerubesn MoIHOCTh YacroTta
4acTOT MOJIOCHI YaCTOT
20I 0,5-4 'l kaHaJ 2 MOIHOCTH Heruberbl MoIHOCTh YacroTta
TMOJIOCHI YaCTOT MOJIOCHI YaCTOT
O0I 4-10 I'u kaHaa 2 MOIIHOCTHU TOJIOCHI | Jlerubernsr MowHoCTh Yacrora
4acTOT MOJIOCHI YaCTOT
O0I 1-4 I'y xanan 1 morHOCTH moJjiockl | Jeuubesb MoiHOCTh YacroTta
4acToOT MOJIOCHI YaCTOT
O0I 4-7 I'y kanan 1 morHOCTH moJjiockl | Jenubesb MorHOCTh YacroTta
4acToOT MOJIOCHI YaCTOT
O0I 7-12 ' kaHan 1 MomHOCTH MoJIockl | Jenubesb MorHOCTh YacroTta
4acToOT TMOJIOCHI YaCTOT
O0I' 12-30 I'y kaHan 1 MomHOCTH Heuuberbl MoiHOCTh YacroTta
TMOJIOCHI HaCTOT MOJIOCHI HaCTOT
D3I 1-4 'y kaHan 2 MOITHOCTH MoJiockl | Jlerubensr MormHocTh Yacrora
4acToT MOJIOCHI HaCTOT
93T 4-7 'y kaHa 2 MOIIHOCTH MOJIoCckl | Jlerubensr MoinHoCTh Yacrora
4acTOT MOJIOCHI YaCTOT
O0I 7-12 ' kaHaa 2 MOIMHOCTH 1OJI0Ck! | Jlerubesn MoiHOoCTh YacroTta
4acTOT MOJIOCHI YaCTOT
O03I" 12-30 ' kaHa! 2 MOITHOCTH Heruberbl MorHOCTh YactoTa
TMOJIOCHI YaCTOT MOJIOCHI YaCTOT
OMI 10-33 'y kanan 1 MoutHOCTH Herubensr MowHoCTh Yacrora
TMOJIOCHI HaCTOT MOJIOCHI YaCTOT
OMI 33-56 'y kanan 1 MoutHOCTH Herubenst MowHoCTh Yacrora
TMOJIOCHI YaCTOT MOJIOCHI YaCTOT
OMI' 56-79 I't kanan 1 MoutHOCTH Herubensl MowHoCTh Yacrora
TMOJIOCHI HaCTOT MOJIOCHI YaCTOT
OMI'" 79-102 I' kaHan 1 MOIIHOCTH Hermbenst MowHoCcTh Yacrota
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IOJIOChI HaCTOT

IMOJIOCHI 4aCTOT

OMI 102-125 'y kaHan 1 MOIIHOCTH Hemmbenst MowHoCTh Yacrota
MOJIOCBI YaCTOT MOJIOCHI YACTOT

OMI' 10-33 'y kaHas 2 MOLTHOCTH Hermbenst MowHoCTh Yacrora
MOJIOCHI YAaCTOT MOJIOCHI YAaCTOT

OMI 33-56 'y kaHanm 2 MOUTHOCTH Herubenbl MoinHoCTh Yacrora
TMOJIOCHI YaCTOT MIOJIOCHI YAaCTOT

OMI 56-79 I't kaHanm 2 MOUTHOCTH Herubenbl MoiHoCTh Yacrora
MOJIOCHI YaCTOT MIOJIOCHI YAaCTOT

OMI" 79-102 I'u kaHa T 2 MOIIHOCTH Herubensr MoiHoCTh Yacrota
MOJIOCHI YaCTOT MIOJIOCHI YACTOT

OMI" 102-125 I't kaHan 2 MOIIHOCTH AeUOeIbI MomnocTs Yacrora
MOJIOCHI YaCTOT MIOJIOCHI YACTOT

Kanan 1 cnexrpanpHOI 3HTpONUHU bespasmepHsblie KomnnekcrHocte | Hacrora
Kanan 2 cnextpanpHON SHTpONUU bespasmepHsblie KomnnexcrHocte | Hacrora
OMI kanan 1 cxxaTusi MUKOBBIX YacTOT Hucno Yacrora Yacrora
OMI" kanan 2 cxkaThsi MUKOBBIX YacCTOT YUCIIO Yacrora Yacrora
Kanan 1 nukosoii yactoTs! 1 I'epuer Yacrora Yacrora
Kanan 1 nukoBoi 4acToThI 2 I'epuer Yacrora Yacrora
Kanan 1 nukoBoit yacToTsl 3 I'epuer Yacrota Yacrora
Kanan 1 nukoBoit yacToTsl 4 I'epubr Yacrota Yacrora
Kanan 1 nukoBoii 4acToThI 5 I'epier Yacrora Yacrora
Kanan 2 nukoBoii yactoTs! 1 I'eper Yacrora Yacrora
Kanan 2 nukoBoi 4acToThI 2 I'epier Yacrora Yacrora
Kanan 2 nukoBoii 4acToTh!I 3 I'epuer Yacrora Yacrora
Kanan 2 nukoBoii 4acToTs! 4 I'epuer Yacrora Yacrora
Kanan 2 nukoBo# 4acToOTHI 5 I'epuer Yacrora Yacrora
Kanan 1 cpenneit abcomOTHOM MuKpPOBOBTHI AMruTyaa Bpems
aMILIUTY /Bl

Kanan 2 cpenneit abcoMOTHOM MHuKpPOBOBTHI AMrutyaa Bpems
aMILIUTY /Bl

Kanan 1 MmakcumManbHOM abCOMOTHON MHuKpPOBOBTHI AMmnutyna Bpems
aMIUIUTY /bl

Kanan 2 MmakcumanbHOM abCOMOTHON MHuKpPOBOJIBTHI AMmutyaa Bpewms
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aAMILIUTY /bl
Kanan 1 abcomoTHOM aMmuutyast 25-r0 | MUKpPOBOJIBTHI AMmutyaa Bpewms
NPOLIEHTUIIS

Kanan 1 abcomotHo# ammuutyast 50-ro | MUKpPOBOJIBTHI AMmutyaa Bpewms
INPOLEHTHIISA

Kanan 1 aGcomoTHON aMmumnTyabl 75-ro | MUKPOBOJIBTHI Amruiutyna Bpewms
NPOLIEHTUIIA

Kanan 1 abcomotroi ammuutyasl 90-ro | MHKpPOBOJIBTHI AwMrnTyaa Bpewms
MPOLIEHTUIIS

Kanan 2 abcomoTHOM aMmumuTy sl 25-r10 | MHKPOBOJIBTHI AMruTyna Bpewms
NPOLIEHTUIIS

Kanan 2 abcomotHoi# ammumutyas! S0-ro | MHKPOBOJIBTHI AMruTyaa Bpems
NPOLIEHTUIIS

Kanan 2 aGcomoTHO#M aMmumuTyasl 75-r10 | MHKpPOBOJIBTHI AMruTyaa Bpems
NPOLIEHTUIIS

Kanan 2 abcomotroi ammumtyasl 90-ro | MEKPOBOJIBTHI AMmuTyaa Bpewms
NPOLIEHTUIIS

Kanan 1 cranaapTHOro OTKJIOHEHUS MHuKpPOBOJIBTHI AMmutyna Bpewms
Kanan 2 ctanaapTHOro OTKJIOHEHUS MHuKpPOBOJIBTHI AMmnutyna Bpewms
Kanan 1 ctanmapTHOro OTKJIOHEHUS MUuKpOBONIBTEI AMmutyaa Bpewms
aOCOIOTHON aMILTUTY/IbI

Kanan 2 ctanaapTHOrO OTKJIOHEHUS MuKpOBOJIBTHI AwMruTyaa Bpewms
aOCOIFOTHON aMITTUTYIbI

Kanan 1 cpennexBagpatuieckoro MuKpOBOJIBTHI AwMrnTyaa Bpewms
3HaYeHUs

Kanan 2 cpenHexBagpaTu4eckoro MuKpOBOIBTHI AMrnTyaa Bpems
3HauYeHus

D0l kanan 1 MakcUManbHON aMIIUTYAbl | MUKPOBOJBTEI AMruTyaa Bpems
HAauaJbHOTO OTKJIOHEHUS

OO0l xkaHan 2 MakCUMaJIbHOM aMIIUTYAbl | MUKPOBOJIBTEI AMruTyaa Bpems
HauaJbHOTO OTKJIOHEHUS

O0I xaHan | NOJIsIPHOCTH HAYAIBHOTO MHuKpPOBOJBTHI AMmutyaa Bpems
OTKJIOHEHUs

OO0l xaHan 2 NOJISIPHOCTH HAYAJIBHOTO MHUKPOBOJIbTHI AMmutyna Bpewms
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OTKJIOHEHUs

Kanan 1 mapamerpa drokryanuii Xepcra | 6e3pasmepHbie KowmmnekcHocts | Bpems

C UCKJIFOUEHHBIM TPEHIOM

Kanan 2 nmapamerpa droxryaunii Xepcra | bespasmepnsie KommnekcHocTs | Bpems

C UCKJIFOUEHHBIM TPEHOM

Kanan 1 ¢pakranbHOl pasMepHOCTH bespasmepHbie KomnexcHocts | Bpemst

Ilerpocsina

Kanan 2 ¢pakranbHON pa3MepHOCTU bespasmepHbie KommnekcHocTs | Bpems

Ilerpocsna

Kanan 1 npuOnu3utenbHON SHTPONMUN Oe3pa3MepHbIe KomnnexcHocte | Bpems

Kanan 2 npuOnu3uTenbHON SHTPOUN Oe3pasmMepHbIe KomnnexcHocTe | Bpems

Kanan 1 9yacToThl mepexonoB uepes3 HOJIb | 4ucio pas/cexkyHna | Yacrora Bpewms

Kanan 2 9acToThl mepexonoB uepe3 HOJIb | 4ucio pas/cexkyHna | Yacrorta Bpewms

Kanan 1 koa¢dunmenra skcuecca Oe3pasmepHbIe Koapdumment | Bpems

aMILIUTY /bl 3KcLecca

Kanan 2 koa¢dumenTa sxcuecca Oe3pa3mMepHbIe Kos¢pdpumment | Bpems

aAMIUIUTY /bl 3KcLecca

Kanan 1 acummeTpun aMIinuTyabl Oe3pazmMepHbIe Acummertpus Bpewms

Kanan 2 acuMMeTpuu aMIIIuTy bl Oe3pazmMepHbIe Acummertpus Bpewms

OmyTtumoe Bpemst Hauana CEKYH/IbI Bpewms Bpewms

Kanan 1 gucnepcun aMmiuTyabl MUKPOBOJIbTHI B Hucnepcus Bpewms
KBaJipaTe

Kanan 2 qucnepcuu aMInTyabl MUKPOBOJIBTHI B Jucnepcus Bpewms
KBajpare

[0230] TlpusHaku, TOJNy4YEeHHbIE H3 OUOMETPUYECKOrO CEHCOPHOrO YCTPOWCTBA M
NPUBEACHHBIC B BBILICTIPUBEIECHHON TaOyuIe 2, MOTYT U3MEPATb OJHO3HAYHO OMpEesICHHbIE
aCIeKThl JBMKEHUN JINLA U I71a3. B3auMoCBsA3b MeXAy napaMmeTpaMu IO BCceM 16 AeHCTBUAM IO
mock-PerfOs ananusupoBanach myTeM BBINOJHEHUS Koppersiunii CriupMeHa BCexX MapameTpoB
APYT ¢ IPyroM (Hampumep, Tak, kKak onucaHo B c¢Bsi3u ¢ ¢ur. 4C u ¢ur. 10). J{ns onpenenenus
ONTUMAJIBHOTO YWCJIa TPYIN MapaMeTpOB, KOTOPbIE OMHCHIBAIOT M3MEHEHHE OOIIero CUrHaia,
BBITIOJTHSJIACH KiacTepusanus k-cpemHux koppemsimmii CriupMeHa BCeX MPHU3HAKOB IS BCEX
OEeWCTBUSL IPyr C APYroM, Kak moka3aHo Ha ¢ur. 48. M3 xoppemsumit Crmpmena Obun
OTIpEeNIeHbl IIECTh OMHO3HAYHO OIpeNeNsieMbIX KJIAcTEPOB MapaMeTpoB (Ha OCHOBAHUH
kiacrepuzaunn  k-cpennux). Knacrepmsaums k-cpemHux siBisieTrcss CnocoOOM KBaHTOBAHHS
BEKTOPOB JUUIsI pa30neHus n HaOmoAeHuH (HarnpuMep, NMPU3HAKOB, OCHOBAHHBIX HAa KOPPEISLMAX

Cnupmena) Ha k kiacTepoB, B KOTOPBIX Kak[o€ HAONIOAEHHE OTHOCUTCS K KJAacTepy ¢



51

OnmKalIIuM CpETHUM 3HAYEHHEM, UTO CIYKUT MPOTOTHIIOM KJlacTepa.

[0231] Kak omucano B Hactosed 3asBke, nuarpamma 4800 xoppemsiuuii CnpmeHa
UCTIONB3YeTCs Ui UASHTU(UKALUK CBsI3el Mekay npusHakamu. [Ipu3Haky, KOTOpbIE CBS3aHBI
CIJIbHON KOppeJSILMeH, MO-BUJUMOMY, U3MEPSIIOT CXOMHbIE aCIEeKThl CUTHAJIOB OMOJIOTMHU JIMLA
WWIM  APYrMX  CHUTHAJIOB  (Hampumep, OJIEKTPUYECKOW  aKTHMBHOCTH), COOMpPaeMbIX
OMOMETPUYECKHM CEHCOPHBIM YCTPOHCTBOM (HAampuMmep, CXOAHBIE AaCHEKThl OTHENbHBIX
curtaioB 30). /lmarpamma 4800 xoppemsiumii CriupMeHa UCTIONB3YeTCs U1 WACHTH(UKALMN
IIECTH KJIACTEPOB TaKuUM 00pa3oM, 4YTO CXOJHbIE NPU3HAKK B OJHOM KJIACTEPE MOXKHO
UCKJIFOYUTh UM MHAYE COKPATUTh, YTOOBI CHU3UTh CTeTeHb AyOIupoBaHUs aHanu3za. Hanpuwmep,
CHIDKEHHE Pa3MEPHOCTH JTAHHBIX HA OCHOBE KJIACTEPOB MOXKHO NMPUMEHSITh ISl HACHTU(DUKALIUH
KJIMHUYECKH pejieBaHTHbIX mpusHakoB 50. Ha ¢wur. 47 nokazana xoppemsuusi CniupMmeHa Bcex
161 npuroaHeIX NpPU3HAKOB APYr C APYroM, MNPEACTABIEHHAs B BHAE TEIJIOBOM KapThl.
IMokazanbl K=6 kyiacTepoB, MOJyYEHHBIX METOAOM KjiacTepusanuu K-cpeaHux (OnTuMajibHOE
yncyo). Bee 16 peiictBuit mo mock-PerfOs oObeauHSIFOTCS ISl KOPPENSIIUOHHOTO aHAJN3a,
MOKa3aHHOTO Ha ¢wur. 47.

[0232] B HacTosLeM mpuMepe, napameTpbl aMIUTUTYAbl U MOLIHOCTH IOJIOCHI HacTOT
OOBIYHO BMeCTe OOBENUHSIOTCS B JIBa KJIaCTepa W3 MIECTH KJIACTEPOB, TOTAA Kak JPYrHe
nmapameTpsl, MOAOOHbIE MapaMerpaM M3 YacTOTHOH o0nacTH, OOBEOMHSIOTCS B OTAENIbHBIE
KJIACTEPBL.

[0233] st ucciaenoBaHusl Ka4eCTBEHHBIX pasiauuuil Mexxay 16 medcTBusiMu mo mock-
PerfOs (mo xaxaoMy ydYacTHHKY M MOMEHTY BpeMeHH, W BceM 161 mapamerpam wu3
OMOMETPHYECKOr0 CEHCOPHOTO YCTPOWCTBA), BBINOJHAJIOCH CHUXKEHHE PAa3MEPHOCTH AAHHBIX
meronoM UMAP. KauectBennble pasznuuus mexay 16 neiictBus 4900A mo mock-PerfOs
npencrasieHsl Ha auarpamMe 4900 Ha ¢ur. 49. HecMoTpst Ha cylecTBOBaBLIee COBIAICHHE
MEXAy HeKOoTopbIMH u3 paerictBuit 4900A, nelcTBUS TUMNA TJIOTAHWUS SIBHO BbIAEISIETCS U3
OCTaJIbHBIX, NPU OnucaHHOM mnozaxoxae. CHIKeHUE pa3MepHOCTH HaHHbIX MeTonoM UMAP,
nokasaHHoe Ha auarpamme 4900 MOKHO MCIIONIb30BaTh ISl HASHTHU()UKALNY KIACTEPOB JAHHBIX
WM pa3feNeHHus JaHHBIX [0 pPa3MEepHOCTSIM (Hampumep, Mo 3anaHusiM). CHIKeHue
pasmepHocT MetonoM UMAP Bcex 161 mnpu3HAKOB, MONy4eHHBIX W3 OHOMETPUYECKOTO
CEHCOPHOIO YCTPOMCTBa, mokazaHo Ha ¢ur. 49. Kaxnoe nmoBTopeHHe ASHCTBHS WHAUBUAYYMa
ABJIsIeTCsl TOUKOW Ha auarpamme 4900. Bunumbplli npusHak 3aJaHHOM TOYKU NPENCTABISAET
NENCTBYS, BBIOJIHEHHBIE BO BPEMs TAKUX [TOBTOPECHUM.

[0234] Dur. 50 comepxur guarpammy 5000, koTOpas NpeACTaBIs€T TEIUIOBbIE KapThl
5000A (mpusnaku Ha ocHoBe D2I'), SO00B (mpusHaku Ha ocHoBe OMI'), S000C (mpusHaku Ha
ocHoBe JO0I') m 5000D (mpyrue mnpu3HaKu) Z-OLEHKH NPU3HAKOB IO AAHHBIM, KOTOpBIE
MOKA3bIBAIOT pasnuuust Mexay 3agaHusiMu 5004 nns pasHeix kiaccoB 5002 mpHU3HAKoOB
(aMruiMTyZIa, MOIMHOCTH IMOJIOCBI YacTOT, 4YacToTa, Ko3(p(UIUEHT »>Kcuecca, Ipyrue,
acuMMeTpusi, Bpems, aucnepcus). JlaHHele ms kaxnoro mHauBuayyma 5006 coOuparorcs B
MOMeHTBI BpeMeHH 5008 M mpencTaBisOTCs Kak Z-OLEHKH Ha OCHOBE CHCTEMbI 0003HAYEHUIl

5010, B KOTOPOM 3HAYEHUS] HAXOAATCS B JUANA30HE OT -3 10 +3 U UMEIOT MIPUCBOEHHBIE LIBETA.
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Huarpamma 5000 moskeT OBITh CO371aHa U MOXKET BKJIFOYATh B ce0s1 MHPOPMALIMIO MOAO0OHO TOMY,
KaK MOKa3aHO Ha BBIIEONHCAHHBIX (ur. 8, 9 u 24. B COBOKYIHOCTH, Pe3yJIbTaThl, TOKA3aHHbIE
Ha nuarpamme 5000, TEMOHCTPUPYIOT IMOJIE3HYI0 CHOCOOHOCTH OMOMETPHUYECKOrO CEHCOPHOTO
ycTpoicTBa 11 (OPMHUPOBAHUS TAPaMETPOB, KOTOPbIE MOTYT OIUCBIBATH OJHO3HAYHO
onpeneneHHble aevicteus no mock-PerfOs.

[0235] ®ur. 50 comep>kuT TeIUIOBbIE KapThl Bcex 161 mpusHakoB (CTPOK), MOTYUYEHHBIX
u3 OMOMETPHYECKOTO CEHCOPHOTO YCTPOMCTBA, AJsi BCEX MOBTOPSIEMBIX ACHCTBUI (CTOJOLB).
CTpoku COpPTHPYIOTCS CHavana mo 16 AeiCTBUSM B XOI€ MCCICIOBAHUSA M, B PaMKaX Ka’kKAOTO
JEeNCTBUS, MO y4YyaCTHUKaM, U 3aTeM [0 BPEMEHU [HS, KOIZa BBINOJHSUIOCH AEHCTBUE, Kak
OMNMCAHO BBILIE.

[0236] [JImst OIEHKM PpETEeCTOBOM HANEKHOCTH TMPU3HAKA, TOJYYEHHOTO U3
OMOMETPHYECKOT0 CEHCOPHOTO YCTPOMCTBA, NPUMEHSJIOCh JIMHEHHOE MONEIHPOBAHUE CO
CMeUIaHHbIMH 3¢ ¢eKTaMH, ¢ YYaCTHHKAMH B BHIE CiydalHbIX 3((ekToB, 4TOOBI OLEHUTH
CBOMCTBa MpHU3HAKOB. Tabmuma 3 mpeacTaBisieT aHadN3 KOMIIOHEHTOB JUCIEPCUH MPHU3HAKOB,
MOJIYYEHHBIX U3 OMOMETPUUYECKOTO CEHCOPHOro ycrpoiicTea. Bo-mepBrix, M kakaoro u3 161
NPU3HAKOB, TMOJNYYEHHbIX M3 OHOMETPUYECKOrO CEHCOPHOTO YCTPOHMCTBA, HAa OCHOBAHHUH
MapuipyTa, rnokazaHHoro B tabmuue 4, onpenensiercs ICC nnst y4acTHHKOB € IIENTBIO OLIEHKH
JUCIEPCUH, COOTBETCTBYIOINEH KaXKAOMY JMLY, A Kaxkgoro mnpusHaka. Kak omnmcaHo B
HacTosten 3asiBke, [CC siBnsieTcss Mepoil TOrO, HACKOJIbKO OIHU U T€ K€ JaHHBbIE OT OAHOTO
yYaCTHUKA SIBJISIOTCA MOXOXKUMH U, CIEAOBATEIbHO, HAAEKHBIMU AJII OJHOTO M TOTO K€
nencTBus, U n3MeHnsiercs B auanaszone 0-1 (Hanpumep, 3HaueHue ICC menbie, uem 0,5 o3Havaer
HU3KYI0 HanexxHOCTh, 3HaueHue [CC B nuamnaszone 0,5-0,7 o3HavaeT CpPEeNHIOW HAAEKHOCTb, U
3Hauenne ICC Gonbire, yem 0,7 MOXKHO MHTEPIPETHPOBATh KAaK HAIEKHBIN KOJNYECTBEHHBIH
nokasaresb). Habmonaembie 3Hauenust ICC Obutn B auanasone 0-0,92, u cpennee 3Hauenue ICC
1A BCexX mapaMmeTpoB o 16 pelicteusM coctaBuio 0,31. Bo-BTOpBIX, A KaXIOro napamerpa,
COOTBETCTBYIOLIEIO OTHOMY YYaCTHHKY, BBIYUCIISAIOTCS 3HaueHuss CV BO BCe MOMEHTBI BpEMEHH
(yTpeHHHE M BEYepHHE) B COOTBETCTBHHM C METOAAMH, PACKPBITBIMH B HACTOSLICH 3asiBKE.
Brruncnsercs nucnepceus Ais KaXA0ro MpU3HaKa A KaKIOro AEHCTBYs, B CBSI3U CO BPEMEHEM
nHs (YTPOM HJIM BEYE€POM), KOT/IA BBITIOJHSUTUCH AEHCTBUS, CAMUMH OTIEJIbHBIMU YYaCTHUKAMH,
U MOBTOPEHUSIMU OTHEJBbHBIX UCTIBITAHUHN, a Takke HeoOBsSCHUMAas Aucrepcus. BrraucieHHoe
ICC, 3nauenune CV w/wnM W3MEHYMBOCTb MNPHUMEHSUINCh, HAmNpuUMep, AT HWACHTH(PHKAIMN
KJIMHUYECKH PEJICBAHTHBIX NMPHU3HAKOB 50 B BBIIEJNEHHBIX npu3Hakax 40, Kak MOKa3aHO Ha (ur.
1A. B HacTos1eM IpUMepe pe3yJIbTaThl CIyKaT A0Ka3aTeNbCTBOM TOIO, YTO MHOTHE MPU3HAKH,
copMHpPOBaHHBIE OMOMETPUYECKUM CEHCOPHBIM YCTPOHCTBOM, HAIEKHO U3MEPSIOT N3MEHEHUS
IUIE OTAENBHOTO YYaCTHHKA W O0ECIeYMBAIOT KOJUYECTBEHHBIN MOKa3aTelb, MO KOTOPOMY
NPUTrOAHBIE MPU3HAKU MOXKHO PAHXXUPOBATh JJIs1 JOMNOJHUTEIBHOIO MOCIEAYIOLIEro aHAJINU3A.
COOTBETCTBEHHO, TAKHE NMPU3HAKH MOKHO 0003HAUNTh KaK KIMHUYECKH PEJIEBAHTHBIE TPU3HAKH
50.

Tabauua 3
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Taoauua 4

Ilepexon 1: 3nauenuss ICC nmns kaxgoro u3 16 nedcTBHMA [Oiisi BCEX MapaMeTpPOB

OMOMETPUUYECKOTO CEHCOPHOTO YCTPONCTBA.

Ilepexon 2: % 3Hauenuss CV gna xaxaoro w3 16 neicTBuil Ayt BCEX MapaMeTPOB

OMOMETPUUECKOTO CEHCOPHOTO YCTPONCTBA.

Ilepexon 3: Uwucno aHanmu3upyembIXx 3aiaHuil (n), MUHUMalbHOE 3HadeHHe (MHH),
MaKkCUMaJlbHOE 3HaueHue (Makc), MeAMaHHOe 3HaueHue (MenuaHa), CpeaHee 3Ha4YeHHe

(cpenHee), craHgapTHOE OTKJIOHEHUE cpenaHero (sd), u crannapTHas omrdka cpenHero (se).

Ilepexon 4: KoOMIOHEHTHI AMCHEPCHM IJIsI KaXIOro NpU3HAKa U3 OHOMETPUYECKOro

CEHCOPHOTO YCTPOMCTBA AJIsl KaXI0ro u3 16 nelCTBHiA, TOKa3aHHBIX B TaOMUIe 3.

[0237] YcTaHOBNIEHO, YTO TECTUPYEMOE OMOMETPUUYECKOE CEHCOPHOE YCTPOHCTBO MOKET
TOYHO KJIACCU(UIIUPOBATh HEKOTOPYIO JBHIATEJIbHYI) AKTHBHOCTH JIMIEBBIX MbImI JIyis
UCCIIEIOBAHUSl TOTO, MOJKHO JIM TIO JaHHBIM OHOMETPUYECKOTO CEHCOPHOTO YCTPOWCTBA
kjnaccuuIupoBaTh 3aJaHHOE OAHO W3 InecTHaauatu nedcTBuil mo mock-PerfOs, crpowutcs
MOZIeNIb KJIAaCCU(PUKALIMU METOIOM CIIy4alHOro Jieca, YIOMSIHyTasi B HACTOSLICH 3asiBKE, MJIS
NOJIYYEHHUS] OTJIMYMS KaKAOTO NEHCTBUS OT APYTUX MSATHAAUATH neficTBuid (kimaccupukanms 1
NPOTUB BceX) (Hampumep, Kak ommucaHo B oTHomeHuwn ¢ur. 29, 43 u 44). Ouenku F1
pacno3HaBaHMs ACHCTBUSL UCIOIB3YIOTCA B Kau€CTBE OCHOBHOIO KOJIMYECTBEHHOI'O MOKA3aTess
JUTsl OLCHKH Ka4eCTBA MOAEINH, KaK AOMOJHUTENBHO ONMMCAHO B HACTOSALLEH 3asiBKE.

[0238] Tlocie >KCIEePUMEHTATBHOTO UCCICIOBAHMSI ¢ TECTOBBIM HAOOPOM MAHHBIX IS
Bcex 161 mpu3HAKOB, CTPOUTCS] BTOpasi MOMENb IS Kiaccupukamu ypoBHel neiicteuii. Takas
BTOpasi MOJENb HCIIOJb3YET ONTHMHU3UPOBAHHBI HAO0OP NPU3HAKOB M3 OHOMETPUYECKOTO
CEHCOPHOIO yCTPOMCTBA MPU3HAKU C LEJNBbK MCKIKYEHHUS 3aLIyMJICHHBIX NPHU3HAKOB, KOTOPbIE
He OyAayT BHOCHUTh BKJIag B 00wy 3¢dexkTuBHOCTh Kiaccudukaumu. Jis onpeneneHus

ONTUMH3HPOBAHHOTO Habopa MPU3HAKOB M3 OHOMETPHUYECKOrO CEHCOPHOIO YCTPOHCTBA
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BBITOJIHSIETCS] COKpAllleHHe pa3MEepHOCTH ¢ mnomolubio mnakera Boruta. Takoe cokxpalieHue
NPU3HAKOB OMUCAHO B CBs3u ¢ ¢ur. 29, 43 u 44 B Hacroseil 3asBke. Hampumep, Bce 161
NPU3HAKOB B NpHU3HaKkax Ha ¢ur. 29, 43, u 44 xonmpyrorcs (Hampumep, 0OO3HAYAIOTCA Kak
TEHEBbIE NPU3HAKU), U METKM MX KJIACCOB CJydaiiHbIM 00pa3oM nepemernnBaroTcs. Kakmpiit
TEHEBOM IpU3HAK CpaBHMBAaeTCs ¢ (aKTHYeCKUMU 3HadeHusaMu g 1,000 1uxioB
K1acCU(UKALMK, U TOJNbKO T€ NMPHU3HAKH, KOTOPbIE JAIOT PE3yJIbTAT BBILIE 33JJaHHOTO MOPOra
(manpumep, 50%), ompenensIOTCA  Kak  MOATBEPXKAEHHBbIE. JTOT  aHAIM3  IOKas3all
noATBepkaeHHbI HaOop u3 101 mpusHakoB B mpusHakax ¢ur. 29, 43, u 44, KoTOpBIE OBLIH
UCTIOJIb30BAHbI AJIs1 BTOPOI MOZENH KiacCu(UKALUH.

[0239] Jlnsg OLEHKH pe3yJbTaTUBHOCTH, KOTOPYHK) OOECIEYMBAIOT MPU3HAKH W3
OMOMETPHYECKOTO0 CEHCOPHOrO YCTPOHCTBA B OTHOLICHWHM HCIIONBb30BAHUS HU3KOYPOBHEBBIX
NPEICTABJICHUI MaHHBIX O (OPMAaxX CHTHAJIOB OHOMETPUYECKOTO CEHCOPHOIO YCTPOMCTBA, C
UCIIOJIb30BAaHIEM HEOOPaOOTAaHHBIX JTAHHBIX O OHMOAJEKTPHUUECKUX CHTHAJaX OHOMETPUYECKOTO
CEeHCOpHOro yctpoiicTBa, crposar moxenu CNN, utoObl knaccuduiupoBats 16 nedcTBHil MO
mock-PerfOs, xak mokazano Ha ¢ur. 51. Ha ¢ur. 51 nokazana monens 5100, koTopast peanusyer
cxeMmy apxutekTypbl koHewHol CNN, mpemHasHayeHHOW uIsl kiaccudukauuu aeictsuil. Bo
BpeMsl KJacCU(pUKALMK, BXOAHOH HH(POpMALMed Uil MOJENU SBISIETCS ONHOKAHAJbHAS
CIIEKTPOrpaMMa, BBIYHCIIEHHAs 10 CErMEHTUPOBaHHON (opme curHaia. Ha Beixome momydaercs
pacnpeneneHue BepOsSTHOCTEN no KaxxaoMmy u3 16 nelicteuil. CrneacTBUEM SIBJISIETCS AEHCTBUE,
CBSI3aHHOE C HAaWMBBICIIEH BBIXOJHOW OLEHKOH mpasmononodus. Ilpu Ttakom mopenupoBaHuH,
CHEKTPOrpaMMbl ¢ (PUKCHPOBAHHBIM Pa3MeEpOM, KOTOPbIE KOJMUYECTBEHHO ONPENEINSIOT TO, Kak
MOIIHOCTb HAa 3aJJaHHOM 4YacTOT€ U3MEHSAETCS B 3aBUCUMOCTU OT BPEMEHH, BBIYUCISIOTCS IO
cermeHTaM curHasioB mock-PerfOs u ucrnonb3yroTcs B kadecTBe BXOAHOH HH(POPMALH MOJIENH.

[0240] Ha ¢wur. 52 npencrasinena auarpamma 5200 neiictBuii amst pevicteuit 5200A ¢
ouenkamu F1 xmaccudpukammm ypoBHel Bcex mnpusHakoB (161 mnpusHakoB) 5200B w3
OMOMETPHYECKOTO0 CEHCOPHOro ycrpoiictBa, mnpusHakoB (101 mpusHakoB) 5200C wu3
OMOMETPUYECKOTO0  CEHCOPHOTO  YCTPOWCTBA, BBIOPAHHBIX —airopurMom Boruta, u ¢
UCTIOJIb30BaHHEeM HeoOpaboTaHHbIX naHHbBIX (opM curHaisoB (CNN) 5200D. Ounenxku F1
HaxoxasTcst B auanasone O-1, mpu 3Tom 1 ykasweiBaeT Ha TOuHyr kiaccudukanuro. [IpusHaku
(101 mpusnakoB) 5200C w3 OHOMETPUYECKOrO CEHCOPHOTO YCTPOMCTBA, BBIOPAHHBIE
anroputMoM Boruta, MOryT ObITh KJIMHHUYECKU PENICBAHTHBIMU MpHU3HAKaMH S0, BBIIEICHHBIMH
u3 mnpuszHakoB (161 mnpusHakoB) 5200B w3 OHMOMETPHYECKOTO CEHCOPHOTO YCTPOWCTBA
(Hampumep, kKak mokazaHo Ha ¢ur. 29, 43 u 44). HeobpaboraHHble naHHbIE (HOPM CHUTHAJIOB
(CNN) 5200C moryT ObITh chopMHUpOBaHBI C UCTIONb30BaHUEM Moxaenu 5100, moka3aHHOW Ha
¢ur. 51. @ur. 53 comepxut TemoBy0 KapTy 5300, KOTOpask MPENCTaBIsAET aHAIN3 ATPUOYLIUH
NMPU3HAKOB C HCIONb30BaHUeM 3HaueHuid no merony SHapley Additive exPlanations (SHAP)
s kaxkporo mnpusHaka (ctpoku) S300A mns kaxkmoro gedictBusi  (crosdmmel) S300B,
YCTAHOBJIEHHOT'O Ha MOJZIENH M3 MOJHOro Habopa u3 161 mpusnakos. 3nauenuss SHAP nonydator
Z-OUEHKH TIO BCeM HIEHCTBUSIM, KakK yka3aHo B cucteme obosznaueHuit 5300C, B koTopoi

3HAYEHHS HaXOJSITCS B AUANa30HE OT -3 a0 +3 1 uMeroT MNPUCBOCHHBIC LIBETA.
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[0241] Kak moka3aHo Ha ¢ur. 52, BIMOJHIETCS CpaBHeHUE OmeHOK F1 mo ToyHOCTH
KJIaccudukauy nonHoro Hadbopa u3 161 mpusHakoB 5200B, ontummsupoBaHHOro Habopa u3
101 mpusnakoB 5200C, a Takke mporHo3oB Ha ocHoBe CNN 5200D. [lns omnpeneneHus
OCHOBHBIX MPU3HAKOB, KOTOPBIE HanOoIee BaXKHBI JJIsl TTOJTHON MOZENH CJIydaiHoro Jjieca ¢ 161
Npu3HaKaMu (HarpuMep, KIMHUYECKU pesieBaHTHbIMM npusHakamu 50), Ha ¢ur. 54 npumeHeH
aHaymu3 aTpudywu npu3HakoB MeronoM SHAP. [Ins nporHo3upoBaHusi KOHKPETHOTO NEHCTBUS,
3HaueHne SHAP mnpusHaka u3 OMOMETPHUYECKOrO CEHCOPHOI'O YCTPOMCTBA BBIMHCISETCS Kak
U3MEHEHHE MaTeMaTHYECKOTO OXXHMIAHHs BBIXOAHOTO Pe3yJibTaTa MOJENH, Korna HabromaeTcs
STOT MPHU3HAK, 10 CPABHEHUIO CO CIy4yaeM, KOrja 3TOT MPU3HAK OTCYTCTBYET, JUIsl IPOTHO30B I10
TECTOBOMY HaOOpy. BimsiHue Ka)xmoro nmpusHaka, KOrna OH BBOAUTCS B MOJIENb, CYMMHUPYETCS U
YCPEIHSETCSl MO BCEM HCMONb3yeMbIM 161 mpusHakaM Hu3 OHMOMETPHYECKOrO CEHCOPHOTO
ycrpoiictBa. Ha ¢ur. 53, npusHaku npencTaBiieHbl kak cpenHee sHadeHne SHAP u moka3aHsl Ha
TEIUIOBON KapTe (nmecstmuHbIMH Jjtorapudmamu) 5300. Tabnuua S5 mpencraBiseT HalIEHHBINH
NPOLICHTHBIA BKJIAN U KakKOOTO AEWUCTBHUS KaXXAOH rpymnmbl (GOPM CUTHAJIOB MPU3HAKOB.
Hopwmuposannas cymma abcomoTHbIx 3HaueHni SHAP nist kaxxmoro neiicTBusi CpaBHUBAETCS C
cymmoit B mpusHakax OMI, O3I' u O0I' u HopMupyeTcs MO 4YuUCIy NPHU3HAKOB B JAHHOM

rpymnmne, 9roObl BBMHUCINTH MPOLEHTHBIA BKJIAX KaxXnoi (opMbl cuUrHama B TOYHOCTH

KJIaCCU(UKALUH.
Tao6auna S
Hopmuposannas
cymma

JeiicTBue % Bryag OMI % Bxyag 90T % Bxiaa D00

aOCOIOTHBIX

3nauenuii SHAP

L Barmsig-R 0,517996133 48,5 21,5 30,0
L Barmsin-L 0,49281577 48,1 22.9 29.0
Barsan

0,526086224 48,2 27,9 23.9
BBEPX
JKesanue 0,669707634 49,8 27,3 229
I'nasz-Iso 0,50169248 58,1 223 19,5
HanyBanue-

0,478709587 58,3 22.6 19,1
Iso
I'nas 0,671975561 62,9 18,1 18,9
Brsarusanue-

0,553403349 60,4 20,8 18,8
Iso
YenrocTb 0,759305572 62.4 20,5 17,1
VY nuBneHue 0,502448985 57,5 25,7 16,8
CwmopuuBan 0,528007475 56,7 26,7 16,6
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ue-Iso
Peun 0,577886127 61,4 224 16,2
Beipaxenue

0,485578854 66,6 18,0 15,4
THEBa
BeipaskeHnue

0,468684661 67,4 17,4 15,3
IpyCcTH
I'moranue 0,784064192 68,9 17,9 13,2
VYnbiOka-Iso 0,558172499 75,6 16,0 8,4

[0242] Tabnuua 5 comepxxur 16 netictuii mo mock-PerfOs u mokaspiBaeT, Kakoi BKJIAM
rpyrmnbl npusHakoB OMIT, D3I u D0 BHOcAT B TOYHOCTh Kiaccubukanuu. Tabmuua S
NOKa3bIBAET HOPMHPOBAHHYI CyMMy aOcomOTHbIX 3HaueHnii SHAP w3 monmenu ciy4aiHOTO
Jeca, a TaKXXe OTHOCHUTENbHbIE MporeHTHbie Bkyiaabl OMI, 23" u D0l B 3HauuMOCTh
KJIaccupuKaui. 3HAYUMOCTh MPH3HAKOB HOPMAJHM3YETCsl HAa OCHOBAHHMM OOINEro 4Yucia
npu3HakoB B Kaxaou rpynmne OMI', 331" wnu 0T, o cpaBHEHHIO ¢ OOIIMM YHCIIOM PU3HAKOB
BO BCEX Tpex Kareropusix. [Ipu3Haky, He CBs3aHHbIE C KakoH-muOo Qopmoii curHana,
UCKJIFOYAIOTCs U3 HACTOSIIIETO aHAJIM3A.

[0243] Kak packpbiBaeTCs B HACTOSILIEH 3asBKE, B HACTOSIIEM MPUMEPHOM
UCCIIENIOBAHUN TPUHSUIO y4dacThe B obmem 10 310poBbIX 10OpOBONBLEB (5 MyXKYMH U S
JKEHIINH). Bce yyacTHMKM BBIMONHSIM 11Ba 45-MUHYTHBIX ceaHca. B xome kaxpmoro ceaHsca,
KaX10T0 YYaCTHUKA MPOCUJIN BBIIOJIHUTD NOCIE0BATEIbHOCTD 3a1aHNHN, IEPEYNCIEHHBIX HUXE
B TaOnuue 6. DTH 3anaHus ObTH BBIOpaHBI, YTOOBI MPEACTABIATh 3aJaHMsI, KOTOPbIE C TPYAOM
MOTYT BBINIOJHUTH MarueHTel ¢ MG. Y4YaCTHUKOB NPOCHIIM J€aTh OJHOMHUHYTHBIN IepephiB

MOCJIC KAXKA0T0 3aJaHUA.

Tadauna 6
OO1mast AIUTENBHOCTD
JmuTenbHOCTD Yucno
3ananue (BKJTFOUAsI TIOATOTOBKY K
Ka)KIO0T0 3a/1aHus MOBTOPEHUM
3aJIaHUIO)
dopma
UH()OPMHPOBAHHOTO
5 MHUHYT He npumennmo 5 MUHYT
corjacusi, BBeJIeHHE U
BOIPOCHI U OTBETHI
Hacrpoiika HocumMoro
5 MHUHYT He npumennmo 5 MUHYT
yCcTpoiicTBa
[ITupoko ynbIOHYTHCS U
NOKa3aTh 3yObl KAK MOJKHO 15 cexyHn 4 1 munyTa
CUJIbHEE
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Hamopumrs 106 kak
15 cexyHn 4 1 munyTa
MO>KHO CUJIbHEE
3aKkphITh rj1a3a HOPMAJIbHO 5 cexyHA 4 20 cexyHAa
3aKpbITh I71a3a KaK MOXXHO
15 cexynn 4 1 munyTa
CUJIbHEe
HanyTp mexu kak MOXXHO
15 cexynn 4 1 MunyTa
CUJIbHEE
BTsHyTh meku Kak MOXXHO
15 cexyHn 4 1 munyTa
CUJIbHEE
Kesanue 30 cexyHp 4 2 MUHYT
I'noranue 10 cexyHp 4 40 cexyHAa
Bsrmnsp BBepx 45 cexyHn 4 3 MUHYT
Barisapa-sneBo BOOK 45 cexyHO 4 3 MUHYT
B3armsin-BnpaBo BOOK 45 cexyHn 4 3 MUHYT
Peub 30 cexyHp 4 2 MUHYT
PackpbITh 4enrOCTH KaK
MOXKHO IIUPE U COMKHYTh 15 cexyHn 4 1 munyTa
YEJI0CTU
Beipaxenue mina -
BBIPAKEHHUE YAUBJICHUS
15 cexynn 4 1 munyTa
(TombkoO €
OUATHOCTHYECKON LIEJBIO)
Bripaxenue nuna -
BbIpAXKEHHE IPYCTH (TOJIBKO 15 cexyHn 4 1 munyTa
C MTUATHOCTUYECKOMU IENBIO)
Beipaxenue nuna -
BbIpaKE€HHE THEeBa (TOJIBKO 15 cexyHn 4 1 munyTa
C MTUATHOCTUYECKOU IENBIO)
Obuiee Bpemst 33 MuHyT

[0244] Kaxxaplii y4aCTHHUK HMCCIICOBAHUS BBITMOJHSI JABAa CEAHCA WCCIAEAOBAHUS, OIUH
yTpoM U oauH HOUYbK. CeaHChl TECTHPOBAHUS NPOBOAWINCH OJMH HA OAWH C BEAYIIUM
uccienoBanus. Bo Bpemsl yTpEeHHEro ceaHca, BEAYLIMH HCCIEAOBAHUS MPOCMATpuBai Gopmy
uadopmuposanHoro cornacusi (ICF) ¢ ygactHukom, obecrieunBan ero moHUMaHUsi GOpPMBI U
COrJIacHe Ha yJacTHe. YUaCTHHKH UMeNH BpeMs 3a7aBaTh Bopockl nepexn nognucanuem ICF.

[0245] Benymwuii ucClIenOBaHMsS 3a4UTHIBAJ CLEHAPUN UCCJIENOBAHUS, KOTOPBIN
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obecrieunBan 0oOmMii 0030p HCCIENOBAaHUSI M OIUCAHME PA3IMYHBIX JEHCTBUH B XOfe
UCCJICZIOBAHUS. 3aTeM BEAYIIMI UCCIIEIOBAaHMs COOMpPAN UCXOAHYIO (OCHOBHYIO) MH(OPMALIUIO
00 yJacCTHHKaX.

[0246] 3arem Benywuil MCCIENOBAHUS NMPOCUJ YUYACTHUKOB BBITIOJIHUTH CJIEAYIOLIEE BO
BpeMs1 Ka)KJIOTO CEaHCa UCCIIEAOBAHUS

[Tupoxo yibIOHYTHCS U TOKA3aTh 3yObl KAK MOKHO CHJIbHEE

1-MUHYTHBII IEPEPHIB

Hamopimuts 100 Kak MOXKHO CHJIbHEE

|-MUHYTHBII IEpEPHIB

3aKpbITh I1a3a KaK MOXKHO CHIIbHEE

|-MUHYTHBII IEpEPHIB

HanyTb meku kak MOKHO CHJIbHEE

|-MUHYTHBII NIEpEPHIB

BTsHYTH 1€k KaK MOKHO CUJIbHEE

|-MUHYTHBII IEpEPHIB

Kesanue B TeueHue 30 cexyH

|-MUHYTHBII NIEpEPHIB

I'moranue

|-MUHYTHBII NIEPEPHIB

3aKpbITh I71a3a HOPMAJIbHO B T€UEHUE 5 CEKYHN

1-MUHYTHBIN NIEPEPHIB

Peub 30 cexyHn

I-MUHYTHBIN TIEPEPHIB

B3srnsag BBepx B TeueHue 45 cekyH[

1-MUHYTHBII IEPEPHIB

B3rysin BiieBo BOOK B TeueHHe 45 CeKyHI

|-MUHYTHBII IEpEPHIB

B3risin BieBo BOOK B TeueHHe 45 CeKyHI

|-MUHYTHBII IEpEPHIB

PackpbITh 4eIIOCTH KaK MOKHO LIMpPE U COMKHYTb YEIFOCTH

|-MUHYTHBII IEpEPHIB

BoipaskeHue nuna - BbIpaskeHUE YAUBICHUS

|-MUHYTHBII IEpEPHIB

BripaskeHue nuna - BeIpaskeHUe IpycTu

|-MUHYTHBII NIEpEPHIB

BoipaskeHue nuia- BelpakeHUe FHeBa

[0247] AnHOTanMu K 0OOO3HAYEHUSIM, PACKPBITHIM B HACTOSIICH 3asiBKE, COOTBETCTBYIOT
CJIEAYIOIINM 3aaHUSIM, TIPEICTABJIEHHBIM B Ta0nuLe 7.

Taoéauna 7

Samanue O0o03HaueHue/ aHHOTALUA




59

[TTrpoko yIBIOHYTHCS M MOKa3aTh 3yObl KAK MOXKHO CHIIbHEE YV nbiOka-Iso
Hamopuuts 100 Kak MOXKHO CUIIbHEE CmopuiuBanue-Iso
3aKpBITh T71a3a KaK MOXKHO CUJIbHEE I'nmas-Iso

HanyTe IEKH KaK MOKHO CUJIbHEE Hanysanue-Iso
BTAHYTB IEKU KaK MOKHO CUJIbHEE Brsarusanue-Iso
DKeBanue DKesanue
['noTanue I'noranue
3aKpBITh r1a3a HOPMAJIbHO I'na3

PacKpbITh 4ENIOCTU KaK MOXKHO LIMPE U COMKHYTb YETIOCTH YenrocTs

Bsrnsaa BBepx Bsrisa BBepx
B3risin BieBo BOOK L-B3rmsin-L
Bsrisin BpaBo BOOK L-B3rnsaa-R

Peub Peub

BbipaskeHue J1La - BbIpaK€HUE YAUBICHUS Y nuBnenue
BripaxxeHne JIMLa - BBIPAKEHHUE IPYCTU I'pycTts
BripaxxeHne JIMLA - BBIPAKEHHUE THEBA BeipaxxeHnue raesa

[0248] HeobpaboraHHble naHHbIE OHOMETPHYECKOTO CEHCOPHOTO  YCTPOHCTBA
coOMpaNnCch HETIPEPBIBHO BO BPEMs K&KJOI0 AEHCTBUS HACTOALIETO MPUMEPHOTO HCCIIEOBAHUS.
Uto0Opl o0ecrieunBaTh HaAEKHbIE OCHOBHBIE aHHOTAIMM K (DaKTHYECKUM MAHHBIM, JAHHBIE IO
KOKIOMY AEHUCTBHIO 0003HAYAIMCh BPYYHYIO OMNBITHBIM JJAOOpaHTOM. [yt Kaknoro neicTBHs,
KOHEUYHbIE PEe3yJbTaThl Hayaja U KOHLA KaKJOTO BBIMOJHSIEMOrO IEWHCTBUS aHHOTHPOBAJINCH
COOTBETCTBEHHO. CHHXPOHU3UPOBAHHAS MO BPEMEHU BUAE03AIUCh YYACTHHKA HCIIOJB30BANIACH
KaK CIpAaBOYHBIM MaTepuas Mpu Takoil npouenype aHHoTupoBaHus. [Ipu ncnonb3oBaHuu Takux
AQHHOTAIMI JEWCTBUM, CHUTHAJIBl CErMEHTHPOBAJIUCh B COOTBETCTBHHM C YIOMSIHYTBIMH
BPEMEHHBIMH METKaMH Havajla W KoHua neiictBusa. Crenyer mMOHMMaTh, dYTO CcOOp
HeoOpaOOTaHHBIX JTAHHBIX B COOTBETCTBHHM C METOAAMH, PACKPBITHIMH B HACTOSIIIEH 3asiBKE,
MOJKET TPOBOIUTHCS aBTOMATHYECKH C HCIIOJb30BAHHEM JaTYUKOB, KOTOpPbIE IE€pEeNaroT
HeoOpaOoTaHHBIE NaHHBIE B ONWH WK OOjiee MPUEMHHUKOB WIH KOHTPOJUIEPOB (HApHMeEp, Kak
nokas3aHo Ha ¢wur. 1-3).

[0249] Ilocne BBIMONHEHUS NEUCTBUS, TMOJYUYCHHbIC CHUTHAJIBI M3 KaXAOrO KaHaja
U3MEHsUTCh B Maciutabe ansi mpoTHBOXEHCTBHA 3¢¢eKkTaM yCHISHHs, BBIIOJHIEMOrO a
amrnapatrype YCTPOWMCTBA, C LENbI0 TMOAABJIEHHUsS IMIYMOB M (DHIBTPOBAIUCH HAMPSIMYIO C
UCTIOJIB30BAHIEM PEXKEKTOPHOTrO (UIbTpa BTOPOrO MOPAAKAa C OECKOHEYHOH HMITYJIbCHOM
xapakrepuctukoir (IIR), urobel momaButh O60-I'y mym nuHUM nuTaHus. Kaxnaelii cUrHANL
BKJIIOUad B cedst cmech maHHbIX JJI, OMI' u DOI (manpumep, ¢opmy 4502 cMmemaHHOTO
curHana). Jlnsg yiaydIIeHHOTO BBIAENEHHMA KaKIOH COCTABISAIOUIEH NPUMEHSIN alrOpPUTM

paszmeneHus CUTHaJOB (Hampumep, Monyiab 4504 pas3geneHuss CUTHAJOB), BbIICISIOLINN, B
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olmem, mecTh KaHaJioB (1o 1Ba 1ist kKaxkaon usz 21, OMI', 331) B HacTosimeM mpuMepe.

[0250] ITocne usmeHenuss macmraba, QUIBTpAMM U pa3leeHUs] CUTHAJIOB, CHTHAJIbI
KaX10T0 U3 LIECTHU OTAENbHBIX KAHAJIOB CETMEHTHPOBAINUCH C YUETOM HAJIUYHS WU OTCYTCTBHUS
AEVCTBYS 1O ABMXKCHUIO JINLEBBIX MBIIIL, KK IMOKa3aHo Ha ¢ur. 45. JIyisi BbIIeIeHHs TPU3HAKOB
NPUMEHSIICS] KOMIUIEKCHBIN MOAXO AJI AOMOJHUTENBHOTO MOCIEAYIOLIEro aHanu3a (Harnpumep,
4510, mokazanHoro Ha ¢ur. 45). OOmue npu3HAKK IS KaKmaoil (GOpMbl CHUrHama, Kpome
noxHabopa MPU3HAKOB, XapakTepHbIX At akTuBHOCTH OMIT, DOI' mnmm D3I, ckinaasiBaIUCh.
[IpmsHaku, koTOphle OyayT uYerko uaeHTUPUUMpOBaTh AeiicTBus 1o mock-PerfOs,
BBITIOJIHSIEMBIE B paMKax mpouecca cOopa OaHHBIX, HO HE OyAyT paclpOCTPaHSTHCS Ha
XapaKTEPUCTUKY JEHUCTBHsI BHE JabOpaTOPHH, HCKIIOYAIUCh (HampuMep, UINTENIbHOCTh
JEeNCTBUsI, KOTOPOE MPENNUCHIBANIOCH BBIMOIHATh Ka)KAOMY YYaCTHHKY B T€UYEHHE 3a/JlaHHOTO
nepuoa).

[0251] Bemonssuuch anroputm 4508 cermeHTanu Ha OCHOBe coObITMd W 3tam 4510
BBIUNCJIEHUsl MPU3HAKOB. BBIUUCIANNCH CTATUCTHYECKHUE MOKA3aTeIN U3 KaKIOTO OTAEIBbHOTO
CerMeHTa CHrHaja, 4roObpl OOOOMIEHHO OXapaKTepH30BaTh CHUTHAJ BO BpPEMEHHOW OOjacTw
(mampumep, cmotpu ¢ur. 46). Takwe mokasaTenu AOMYCKAIOT oToOpakeHue HH(opMAaIy,
HampuMep, XapakTepa U3MEHEHUs aMIUIUTYyAbl BO BPEMEHH, aMIUIUTYAHBIX paclpeaeNeHuil u
TEHACHIIMA W3MEHEHMs CUTHajia, HaOmonaeMblx B ux HeoOpaboranHeix (opmax. Tak kak
YaCTOTHAsI U YaCTOTHO-BPEMEHHasi 00JIaCTH TakKe comepkat OoJbine 00bemMbl HHPOpMAIU B
JaHHBIX O OHOANEKTPUYECKUX CHUTHAJAX, TO BBINOJHSUINCh AaHAJIM3bl MyTeM LU(PPOBOI
o0padotku curHaioB (DSP), 4roObl pasioKuTh KaXIbl OTAEIbHBIA CErMEHT CHUTHAJa Ha
JaCTOTHbIE KOMITIOHEHTBHI U OLICHUTh KapTHUHBI B TAKOM aJbTEPHATUBHOM NPEACTABICHUH, KaK
NOKa3aHo Ha ¢ur. 45. Beuucasuch NpU3HAKK, UMEIOLIME OTHOLIEHHE K TEOPEeTHYECKUM
xapakrepuctiukam IMI, D0I" u D3I Bo Bpemst KoHKpeTHOro nefictBus o mock-PerfOs, uToOsr
Jy4lie MPeCTaBIIATh TAKUEe NeUCTBHUS CBOJAHBIMU BEKTOPAMH ITPU3HAKOB.

[0252] Kak omucaHO B HACTOsIIIEH 3asIBKE, BBIIICOMUCAHHBIE TAIbI (KaK TaK:Ke MOKa3aHO
Ha ¢ur. 45) popmMupoBaIN Ha BBIXOAE MpEACTaBieHUs 161-MEepHOro BEKTOpa MPHU3HAKOB IS
Ka’XJI0T0 BBIMOJIHEHHOTO AeiicTBus Mo mock-PerfOs, kak nmokazano B Tabnuie 2. ITH NPU3HAKH
COOTBETCTBYIOT BbIAEJEHHbIM mpu3Hakam 40, mokazaHHbIM Ha ¢ur. 1A. UToObl HUCKIIOUUTH
NPU3HAKY, BO3MOKHO, HE HMEIOLIHE OTHOIIEHUS K KJIACCU(PUKALMH MO JEHCTBHAM IS
3a/JaHHOTO pPacCMaTPUBAEMOr0 KJIMHUYECKOTO pe3yJibTaTa, BBITOJIHSIN CHUKEHHE Pa3MEPHOCTU
MPU3HAKOB C MCIOJIb30BaHUeM anroputMa Boruta. Kak mokazano Ha ¢ur. 52, obmee uncno 161
NPU3HAKOB COKpAINAJIOCh, C TMOJY4YeHHeM i Kaxzaoro neidcteus mno mock-PerfOs
MPECTABJICHUN BEKTOpPa NMPU3HAKOB C MEHbIIEH pasMepHOCThHO. Kak nmokaszano, 60 npu3HaKoB,
KOTOpble ObUIM OLICHEHBl KAaK «HE3HAYUMbIE», OBIM HCKIOUEHBl M3 KaXIOro BEKTOpa
NPU3HAKOB, 4TO AaeT 101-mepHble BekTOpa NPU3HAKOB. Il CHUXKEHMsI pa3MEPHOCTU NMPU3HAKA
UCTIONIb30BAJIM BAPHUAHT peanusanyy nakera Boruta B si3eike A Python (BorutaPy, Bepcust 0,3).

[0253] HalOmromaercs koppensiuus TapaMeTpoB OHOMETPHYECKOTO  CEHCOPHOTO
yCTPOICTBA U pa3iIuyuil MapaMeTpoB ¢ AEHCTBUAMU. 3HaueHUs koppensauun CrnupMeHa Mexay

BCEMH TapaMeTpaMH M BCEMHU ACHCTBHUSIMH BbIUUCISUINCH, Kak MokazaHO Ha ¢ur. 48. [lns
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OTIpEeNIEHUs] ONTUMAJIBHOTO YHCJIa KJIACTEPOB C HCIOJb30BaHHMEM makera factoextra B R, ¢
¢ynkuumeit fviz nbclust co 100 OyrcTpsn-BeIOOpKaMy, MPUMEHSUIM MeTOA CHiy3ToB. Jlns
Kaxaoro u3 16 nmeiicteuil, miusi Bcex 161 BBIYHCIEHHBIX b mapamMeTpoB, COOOIIAETCS YHCIIO
aHAJTM3UPYEMbIX 3a/laHul (n), MUHUMAJIbHOE 3HaYeHHe (MHUH), MAaKCUMAJIbHOE 3HaUeHue (Makc),
MeIuaHHOEe 3HaueHue (MeauaHa), cpelqHee 3HaueHHe (CpeaHee), CTaHAApTHOE OTKJIOHEHUE
cpennero (sd), u crangapTHas omubOKa cpeaHero (se), Kak yka3zaHo B Tabnuie 4.

[0254] Omnpenensanuch CBsI3M MEXAy NPHU3HAKAMHU U3 OMOMETPHUYECKOrO CEHCOPHOTO
YCTPOMCTBA MPHU3HAKK W OEHCTBHAMHU WU Jemorpaduueckoir nHpopmauueit. s maHHBIX U3
npumMepHOro uccienosanusi, 3HaueHus: ICC nisi y4acTHHUKOB B TPYINE BBIYHCISUTUCH C
UCTIOJIb30BAHUEM JIMHEHHOTO MOACTHPOBAHUS CO CMELIAHHBIME () ()EeKTaMu C TOMOIIBIO MaKeTa
Imer B R, mo cnenyromeit popmyne: ~(1|ygactauk). ICC BBIMHCISINCH OTACTBHO AJIST KAJKIOTO
u3 16 nmeiictBuil ans Kaxkporo w3 161 mNPU3HAKOB, TOJNYYEHHBIX W3 OHOMETPUYECKOTO
CEHCOPHOT'O yCTPOMCTBA, B COOTBETCTBUM C Tabnuieil 4. Borucasumnch Takke Ko3hOUIUEHTHI
BapUALMH ITyTEM CPABHEHUS B PAMKaX Ka)KJIOTO ACHCTBHSI B COOTBETCTBUU C Tabmunei 4.

[0255] B pamkax wuccinenoBaHus M MeEXAy HUMH BbIUHUCIATACH H3MEHYMBOCTD,
00yCJIOBJIEHHAs! TIOBTOPHBIMH M3MEPEHUSIMH, BPEMEHEM CYTOK M yYaCTHHKaMHU. Beramcisiiachk
TaKXXe JHUCTePCHsi, He OObsACHSIEMast STUMHU TpeMms (aKkTopamMH, B COOTBETCTBHH C TaOnmuei 4.
Hns BBIBOJIA U3MEHEHUS, OOBSICHSIEMOTO KaKI0U COCTaBJISIFOLLIEH: ~
1+(1|Bpems)+(1|yuactauk)+(1|moBTOpEeHNE/BpEMSI), TPHUMEHATACh HepapxXuyecKas JHUHEWHas
MOZIeNIb CO CMeEIIaHHbIMU 3(deKxTamu, I7e COCTABIAIOLIAs BPEMEHH YKa3bIBAET BPEMs CYTOK
(yTpo wmnm Beuep), COCTaBJSIIOINAS YYAaCTHUKOB YKa3blBaeT CyOBEKTa, M COCTABJISIOLIAS
NOBTOPEHMSI yKa3bIBa€T MOBTOPEHUE OJJHOTO AEHCTBUS, BIOKEHHOTO B TO XK€ BPEMSL.

[0256] Kax mokazano Ha ¢ur. 25, 26, 27, 40, 41, 42 u 49, cHIKEHHUE Pa3MEPHOCTH
NPHU3HAKOB M3 OMOMETPHUYECKOrO YCTPONCTBA BBINOJHAIOCH B Python mocpencrsom umap-learn
WIM OfHOro wiu Oonee NPUMEHHMbIX METOAOB CHIXKEHHs pa3MmepHocTH. CHIKeHHe
Pa3MEpPHOCTH BBITIOJIHSJIOCh C HCMOJIB30BaHUEM 3(P(EKTUBHOTO MHUHHMMAJIBHOTO PACCTOSIHUS
MEKAY €ro BJIOKEHHbIMH TOYKAMH M CTAHIAPTHBIX MapamerpoB. Hampumep, Kak moka3aHO Ha
¢ur. 49, koopaunatel UMAP crpomnmuce ¢ nmomorubsto ggplot2 B R. Kak nokazano wa ¢ur. 50,
TEIUIOBBIE KapThl MPU3HAKOB M3 OMOMETPHYECKOrO CEHCOPHOTO yCTPOWCTBA OTOOPAXKAIOTCS C
OTAENbHBIMU JIEHCTBHSAMU B CTOJIOIAX M MPHU3HAKAMH W3 OHOMETPHUYECKOrO0 CEHCOPHOTO
yCTpoiicTBa B cTpokax. Temmossie kapTel (Hanpumep, ¢ur. 8-12, 22, 24, 31-36, 38, 39, 48, 50, u
53) maHHBIX OMOMETPHYECKOTO CEHCOPHOI'O yCTPOWCTBA OTOOPAKAIOT CTPOKH NMPHU3HAKOB B Z-
OLIEHKAaX, BBIYMUCICHHBIX IO BCEM JAEHCTBUSAM. TeraoBble KapTbl OBUIM TOCTPOEHBI C
ucnionb3oBanneM nakera ComplexHeatmap B R.

[0257] JHeiicTBusi BO BpeMsi HCCIEIOBAHUA W TPOTHO3bI HAa YPOBHE YYACTHUKOB
OLIEHMBAJIMCh KOJNMYECTBEHHO. [l ompeneneHus, KakuM OOpa3oM MOXKHO HCIIONb30BaTh
NPU3HAKU U3 OMOMETPUYECKOrO CEHCOPHOTO YCTPOICTBA, YTOOBI KIIACCU(PUIIUPOBATh KAXKI0E U3
16  neficTBmii, ObuUIM peasn30BaHbl MOAENHM  MHOTOKJACCOBONH  KJIACCU(PHUKALMH, C
ucrionb3oBanneM wmoayna sklearn B Python. Jlns moctpoeHuss momenu peannsoBaiu

KJaccu(puKaTop Ha OCHOBE CIy4yalHOTrO Jjieca (Hampumep, MpH UCHOJb30BaHUU kiacca sklearn



62

RandomForestClassifier) ¢ 500 pemarommmu paepeBbsimMu. llpu  kaxmodl  HacTpoiike
KJIacCU(UKALNH, BBIMOJHINCH OOy4YeHHEe W OOOCHOBaHME MOAENU C Hcrojb3oBaHueM 80%
HaOopa naHHBIX, a ocTanbHble 20% HaOoOpa JaHHBIX OTBOAMIINCH JJIsI TECTHPOBaHUA. BriOopku
JaHHBIX PACIpeAessUINCh OJHOMY U3 JBYX IOAHAOOpPOB ClydyaliHBIM 00pa3oM, dTOObI
YMEHBIIUTb CUCTEMATHYECKYIO OINOKY MPU UCCIENOBaHUM pe3yibTaThl. Kak mokazaHo Ha ¢wur.
52, BbrumcisIach oueHka F1, 4ToObl OleHMBATh Ka4yeCTBO MOJEJed Ha TECTOBOM Habope.
Ounenka F1 sBnsercs cpenqHUM rapMOHHYECKUM 3HAUYEHHMEM TOYHOCTH U OTKJIMKA U BBIABJISET
YHCJIO TMPOTHO30B, KOTOpble OBbUTM TOYHBIMH MO MOJEJH, C BbIPABHHBAHHEM Kak
JIO)KHOOTPHLIATEJIbHBIX, TAK M JIOKHOMOJIOKHUTEIbHBIX.

[0258] Ompenensmuck momenun CNN mporHo3upoBaHUsI YpOBHEH aKTHBHOCTH. Jlyis
obOecriedyeHusi BBICOKON 3(P(PEKTMBHOCTH B XOAE€ MHOTHUX 3aJaHHi, OTHOCSIIUXCS K
KJIacCU(UKALIUHA JAHHBIX OMO3JIEKTPHYECKIX CHIHAJIOB, ObUTH MPUMEHEHBI MOJIENU TIIyOOKOTO
oOyuerns. M3 MHOTHX pPaclpOCTPAaHEHHBIX apPXUTEKTyp TiyOokoro oOyuenus, 3¢ddexrunBHO
UCTIONB3YEMBIX B TakuxX 3amanHusx, CNN MmHpOKO NPUMEHSIOTCS Onaromapsi UX CHOCOOHOCTH
00y4aTbcss KOMOMHAIMSAM B CTPYKTYPUPOBAHHBIX, MHOTOMEPHBIX JaHHBIX (HAIpUMeEp, YaCTOTHO-
BPEMEHHBIX MPEICTABJICHUSAX CUTHAIOB). lIpM NmpUMEHEHWM TaKWX TEXHOJIOTUH K 3aJaHUSM
kiaccudukaun ypoBHs aeicteus mo mock-PerfOs Obun pa3paboTansl U MpOaHATU3UPOBAHBI
16-knaccoBbie  knaccudpukaumonnele mMopenun CNN. Otu momenun CNN co3nmaBanmuch ist
npeoOpa3oBaHusl 2-MEPHBIX MPEACTABICHUI CIEKTPOrpaMM CErMEHTOB CHUTHAJIOB NEHCTBUI IO
mock-PerfOs B pacnipenenenue BeposTHOCTH 1O 16 Kiaccam.

[0259] Ilockombpky Moxmenu TiyOOKOro OOy4deHHs 4acTo TpeOyrT OonblInX HaOOpOB
TaHHBIX 1y 00y4deHMs o0oOuaeMbIM (PyHKLUSAM, TO AJIsI MAaKCUMalbHOW AMBepCH(pHUKAIUN
00y4aroIero MHOKECTBA MCIOJNb30BATM AyrMEHTALMIO MaHHbIX. Kakablil pa3, Korma CerMeHT
CUI'HaJIa CUUTBHIBAETCS B HAOOp AAaHHBIX AJsi OOy4eHus:, B oOydaroiee MHOXKECTBO J0OaBIsAETCs
TaKk€ HECKOJIBKO CITyYaiHbIX MHOXECTBEHHBIX OTOOPAXKEHUIT TOr0 CerMeHTa. JTO MO3BOJISLIO B
KaKOH-TO CTeMeHH yBeJMuMBaThb 00beM HaboOpa [maHHbIX s oOydeHws, ©Oe3 cOopa
JOTOJHUTENBHBIX  BBIOOPOK, YTO CIOCOOCTBYEeT MPHUHATHIO Mep TMPOTHB Ype3MEepHOH
annpokcuMaru. UTtoObl oOecnieuynBaTh BXOAHBIE CHUTHAJBI MOCTOSHHOW JJTUTEIBHOCTH MJIS
nevictBuii mo mock-PerfOs, koTopble MMeIM pa3HYH MJIUTEIbHOCTb, CErMEHTHI NEHCTBHH C
IUTUTENTIBHOCTBEO KOpoUe, YeM (PMKCHPOBAHHAS IMTEIBHOCTb BXOJHBIX NAHHBIX (Hampumep, 30
CEKYHJI), MOBTOPSUTUCH MOCTIE€ CIBUTa CETMEHTA B COOTBETCTBHU C PAHAOMH3UPOBAHHON CXEMOM
MHOKECTBEHHBIX OTOOpPaXXCHHWH, a CEerMeHTbl OOJNbIIeH JUIMTENbHOCTH OOpe3asuch [0
(UKCHPOBAHHON MJIUTENBPHOCTH BXOAHBIX MAHHBIX IMyTEM PaHIOMH3HPOBAHHOTO OOpEe3aHusl.
AyrMeHTalysi aHHBIX HE BBINOJHSJIACH ISl TECTOBOrO HabOpa, TaKk Kak OHAa BiIMsIa Obl Ha
NOJy4aeMyI0 OLIEHKY KadecTBa MopaenH. JlONOJHHUTENbHbIE METOABI, NPHUMEHEHHBIE IS
YMEHBIICHUS AUCTIEPCUN MOAEIH, BKJIFOYAIN B ceOsl NCTIONBb30BAHUE PEryIsipu3anys ¢ simpom L2
B CBEPTOYHBIX U MOJHOCBSI3HBIX CJIOSIX MOZENH 1 BKJIIOUEHHE BBIMAJAIOIIUX CJIOEB MO BCEH CETH.
ITocne pa3paboTku W HcchHenoBaHMsS Ha OOYYAarOIIMX M IPOBEPOYHBIX HAOOpax MaHHBIX,
HeriyOokass CNN, kak rnokazaHo Ha ¢ur. 51, Obuta oOyueHa v MpUMeHeHa 1JIs TECTUPOBAHMS.

[0260] [anHble U3 3TOrO0 MPUMEPHOIO HUCCIAEAOBAHUS MPEANONIAraloT, YTO TECTUPYEMOe
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OMOMeTpHYECKOe CEHCOPHOE YCTPOHCTBO, a TAaKXkKe MOJOOHBIE HOCHMBIE YCTPOWCTBA MOXKHO
UCTIONIb30BATh JIs1 OOBEKTUBHOM KOJHMYECTBEHHOW OLEHKH JBWKEHUH MBIILII 4Yeperna U Tiias.
Mertoabl, packpeITble B HAcCTOsIIEeH 3asiBKe, (Hampumep, g UACHTHU(PHUKAIMU KIMHUYECKU
pENEeBaHTHBIX MNpHU3HAKOB 50) MOXXHO NPUMEHATb I HASHTU(UKALMH BO3MOXKHOCTEH U
NpeeNoB AJaHHBIX YCTPOMICTB, HA OCHOBAaHUU KJIMHUYECKUX PE3yJbTaTOB. METOMbI, paCKPBITHIE B
HACTOSILIEH 3asiBKE, MOXKHO MPUMEHATH Il TECTUPOBAHUs MPUTOAHOCTH HOCUMOIO yCTPOMCTBA
B Ipynmax Jofed ¢ 3adoneBaHusiMHM, OOJee TOYHOTO KOJHMYECTBEHHOTO OLCHMBAHMS XOJa
3a00NeBaHUN Y YYaCTHUKOB, TECTUPOBAHHUS TOTO, KaK NMPU3HAKU WU JaHHBIE U3 HOCHUMOTO
YCTPOHCTBA COOTHOCSTCS C CYIIECTBYIOIIUMH pPe3yJIbTaTaMH, COOOIIAeMbIMH TaIlMEHTaMH,
(PRO) w/wnu nns Oosnee TouHOro wu3MepeHuss >(PGEKTOB JieUEHUST B TPYIMNAX JIOAEH C
3a0oneBaHussMU. lIprMeHeHHEe OHMOMETPUYECKOr0 CEHCOPHOTO YCTPOWCTBA B JUIHTEIBHBIX
UCCIIEIOBAHUAX, KOTZa MOJKHO H3MEpATb XOA 3a00JeBaHWH, HampuMmep, MPOAOJIKAFOLIMXCS
UCCIIEIOBAHUSAX €CTECTBEHHOTO Pa3BUTHs 3a00JIEBAHMS, MOXET CIHOCOOCTBOBATH BBISBICHHIO
NPU3HAKOB, KOTOPBIE SIBJISIIOTCS HanOOJee BaKHBIMH Il KOJIMYECTBEHHOH OLEHKH 3((eKToB
3a0oneBaHusl. DKCIIEPUMEHTAIbHOE IPUMEHEHHE 3TUX YCTPONUCTB B KIIMHUYECKUX HCTIBITAHHSIX B
paMKax CTpaTeruyl KJIMHUYECKOH pa3pabOTKU HOCHMBIX YCTPOHCTB MOXKET CO3[aTh YCIOBHS IS
OoJiee YyBCTBUTENBHOTO OMpeneneHus 3pQPeKTOB JIEUeHU B TPYIAx JIOAeH ¢ 3a00JeBaHUAMU.
Taxue 3Tanmbl KIMHUYECKONW BaluAallMM MOTYT JOMNOJHUTENBHO MOANEP:KUBATh CTPATETHIO
NPUMEHEHUsI  yCTPOHCTB, TMOJOOHBIX TECTHPYEMOMY OHOMETPHUYECKOMY CEHCOPHOMY
YCTPOWCTBY, MAJi1 IAaCCUBHOIO MOHUTOpHHra. TakOH MOHUTOPHHI MOXHO pealu30OBaTh
NOCPEJCTBOM TMOJYYEeHUsI CUTHAJIOB M3 ycrpoiictBa 10 cOopa curHanos, HaeHTU(UKALUH
KJIMHUYECKH PEJNIeBAaHTHBIX NPU3HAKOB 50 MO AaHHBIM, cCOOpaHHBIM ycrpoiictBoM 10 cOopa
CUTHAJIOB, W/MJIM TPHUMEHEHUS KIMHUYECKH pEeNeBAaHTHBIX NpH3HAkoB S50 mmst obecreueHus
KJIMHUYECKOTO Pe3yJIbTaTa B paMKax MPOJOJDKAIOIIErocs (HarmpuMep, HEMPephIBHOIO) MpoLecca
(Hanpumep, uaeHTHUKALIH 3a00JI€BaHIS MM PACCTPONCTBA W/WUIIH IJIAHUPOBAHUS JICUEHUs Ha
OCHOBE TaKOW MIeHTH(UKALINH).

[0261] OnguH wnu Oojiee BAPUAHTOB peaM3aAlMU, PACKPBITBIX B HACTOSIIEH 3asiBKE,
BKJIFOHYAIOT B ce0s1 MOZIeSTb MAITMHHOTO 00y4eHusi. Mozesb MalmuHHOTO 00y4YeHHsI, PACKPBITYIO B
HACTOSIIIEH 3asiBKE, MOXKHO 00y4YaTh ¢ UCIMOJIb30BAHUEM TOTOKA JaHHBIX 5410, MOKa3aHHOIO Ha
¢ur. 54. Kak nmokazano Ha ¢wur. 54, nanueie it oOy4yeHus 5412 MOryT BKIFOYATh B ceOsl OMHU
iy Ooyiee U3 BXOJIHBIX JaHHBIX 5414 IMKIIOB U M3BECTHBIX pPe3yibTaToB 5418, OTHOCIIIUXCS K
MOZIEJT! MAIIMHHOTO 00y4eHus1, moanexamiei o0yueHno. BxonHeie nannblie 5414 1UKIOB MOTYT
ObITh U3 MOOOr0 MPUMEHUMOTO MCTOYHMKA, BKJIIOYAIOINErO B ceOsl JaHHbBIE, BBOJUMbBIC B MU
BBIBOIUMbIE M3 KOMIIOHEHT(a), 3Tarn(a) mim MonyJib(si), mokasaHHbii(oro) Ha ¢ur. 1A, 1B, 2, 3,
4A w/wmm 4B. UsBecTHBIE pe3ynabTaThl 5418 MOryT BKJIIOYATHCS UII MOJAENEH MAIIWHHOTO
oOy4eHus1, co3aBaeMbIXx Ha Oa3e OOydeHHs, KOHTPOJHPYEMOrO HWIIM MOJYKOHTPOIUPYEMOTO
orepatopoM. HekoHTponmpyemass Mojenb MAIIMHHOTO OOy4eHHs HE MOXKeT 00ydaThCsl C
UCIOJIb30BAHUEM U3BECTHBIX pe3yibTatoB 5418, M3BecTHble pe3ynbTarhl 5418 MOryT BKIIIOYATH
B ce€0s1 U3BECTHBIE WJIM UCKOMBIE BBIXOAHbIE JAHHbIE I OYAYILINX BXOAHBIX JAHHBIX, MOJOOHBIX

WIM HaXOMASIIMUXCSA B TOM )K€ KaTerOpUH, K KOTOPOM OTHOCATCS BXOAHBbIE AaHHbIE 5414 1UKIOB,
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KOTOPBIE HE UMEKOT COOTBETCTBYIOLIUX U3BECTHBIX BBIXOMHBIX JAHHBIX.

[0262] [aumble 5412 pna oOyuenwss u anroputMm 5420 oOyueHHst MOryT OBIThH
oOecriedeHbl g koMmrnoHeHTa 5430 oOy4eHus, KOTOPBI MOXET moaaBaTh AaHHble 5412 nns
o0yueHust B anroputm 5420 oOydenus, 4ToObl cpOpMHUPOBATH MOJENb MAIIMHHOTO 00yueHus. B
COOTBETCTBHM C BApHAHTOM pealn3aluy, B KOMMOHEHT 5430 oOy4deHMs MOTyT IOJaBaThCS
pesyapTaThl 5416 CpaBHEHHs, KOTOpbIE CPAaBHMBAKOT MPEABIAYLIHME BBIXOAHBIC HaHHbBIE
COOTBETCTBYIOIIEH MOJIENN MAIIUHHOTO OOY4eHHs], YTOOBl IPUMEHHUTD MPEIbIAyIUi Pe3yIbTaT
s mepeoOydeHusT MOJENU MAIMHHOrO oOyueHusi. PesynbraTel 5416 cpaBHEHUST MOTYT
NPUMEHATbCS KOMMOHEHTOM 5430 oO0y4eHus] ajisi KOPPEKIMH COOTBETCTBYIOLIEH MOIENH
MAIIUHHOTO OOy4deHusi. Anroputm 5420 oOyueHHs] MOXKET HMCIOJb30BaTh CETH W/WIH MOJENH
MaIIMHHOTO OOy4YeHUsi, BKIIFOYaoIue B ceds, HO 0e3 orpaHHueHHs], CeTh IITyOOKOro oOydeHus,
TaKyr Kak riayookas HeiiporHas cetb (DNN), ceepTounsie HelipoHHBIE ceTH (CNN), MOIHOCTBIO
ceeprounble cetu (FCN) u pexyppentHbie Heliponnbsle cetu (RCN), cratuctuueckue Moaeny,
Takue Kak baiiecoBckue ceTu u rpaguyuecKkue MOAENH, W/ Ui AUCKPUMHHAHTHBIE MOJICITH, TAKHUE
KaK peLIarolue Jieca U CriocoObl MAKCUMAJIBHOMN Pa3HULBI, WIH YTO-TO MOJO0HOE.

[0263] @wur. 55 sBnsieTcss ynpoOIEeHHONW (PYyHKINOHAIBHON OJOK-CXEMONH KOMITBIOTEPHOM
cuctembl 5500, KOTOpasi MOKET ObITb CKOH(PUIYPHUPOBAaHA KaK YCTPOHCTBO AJISI BBITIOJHEHHS
METOZIOB, PACKPBITBIX B HACTOsIIEH 3asBKE, B COOTBETCTBUU C MNPUMEPHBIMH BapHAHTAMHU
OCYLIECTBIIEHUs HACTOALIEro m3oOpereHust. dur. 55 sBiseTcss ynpoleHHOH (yHKINOHAIBHOMN
OJOK-CXeMOM ~ KOMIBIOTEPHOH  CHCTEMBI, KOTOpass MOXeT (OpMHpPOBAaTh TMPU3HAKH,
CTaTUCTUYECKHE J[aHHbIE, JaHHbIE aHANIW3a, W/WIM JPYroil CHUCTEMBbl B COOTBETCTBHH C
NPUMEPHBIMU BapUAHTAMU OCYIIECTBJIEHUS HACTOSIIEro n3o0pereHus. B pasnuuHbIX BapuaHTax
OCyILIeCTBIICHHUS, JII0Oasi U3 CUCTeM (HampuMep, KomnbloTepHas cuctema 5500), pacKpbITBIX B
HACTOSIIEH 3asiBKe, MOXKET OBITh COBOKYITHOCTBIO alIapaTypbl, BKIIOUAIOLIEH B ce0si, HanpumMep,
uHTepdeiic 5520 nepenaun naHHBIX I MAKETHOH nepenadn naHHbIX. KomnbloTepHas cucrema
5500 moskeT Takke BKJIIOUaTh B ceOsi meHTpanbHbIi npoueccop («LI1») 5502 B ¢popme ogHOTO
win OoJyiee TPOLECCOPOB ISl BBIMOJHEHUs] NPOTPaMMHBIX KoMaHn 5524, KowmmbroTepHast
cucremMa 5500 MOKeT BKIIFOYAaTh B Ce0sl BHYTPEHHIOK KOMMYHUKALUMOHHYK wmHUHY 5508 u
3arnomMuHaromee ycrpoictso 5506 (manpumep, ROM, Hakonutens Ha skecTkux auckax (HDD),
NOJIYIPOBOAHUKOBBIN Hakonutedb (SDD) m T.IL), KOTOpOe MOXET XpaHUTb HaHHbBIE Ha
KOMITBIOTEPHO-YUTAEMOM HOcuTene 5522, XOTs KOMIBbIOTepHas cucrema 5500 MokeT nmosydarth
NporpaMMbl M JIaHHBIE C TOMOINBID CETEBBIX CPENCTB CBs3M (Hampumep, mo cetu 110).
KomnerotepHast cuctema 5500 moker Takke copepskath nmamsatbh 5504 (Hampumep, RAM),
XpaHsALY0 KOMaHAbl 5524 nJis BBINOJHEHUs METOMOB, MPEACTABICHHBIX B HACTOSIIEH 3asBKE,
XOT KOMaHAbl 5524 MOryT BPEMEHHO WJIM OOJTOBPEMEHHO XPAHUTBCS B APYTUX MOAYJISIX
KOMITbIOTepHOH cucTteMbl 5500 (Hampumep, npoueccope 5502 w/mnM Ha KOMIBIOTEPHO-
yuraemMoM Hocurene 5522). Kommbrorepnas cucrtema 5500 MOXeT Takke BKJIOYATh B ceOs
nopTel 5512 BBOAA M BbIBOAA W/WiH quctutei 5510 s mOAKIIOYEHUs: K yCTPOWCTBaM BBOAA H
BbIBOZIa, TAKUM KAaK KJIABUATyPbl, MBbIUIb, CEHCOPHBbIE 3KPAaHbl, MOHUTOPBI, AUCIUIEX WU T.IL

PaznuuHble (yHKLHMH CHUCTEMBI MOTYT OBbITh PEaM30BaHbI PACIPENENIEHHO Ha HECKOJBKUX
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NOXOXHX IIardopmax, 4ToObl pachpenesTh HArpy3ky mo oOpaboTke naHHBIX. B kadectse
aJNbTEePHATHBBI, CUCTEMBI MOTYT OBbITh PealM30BaHbl COOTBETCTBYIOLINM IMPOrPAMMHPOBAHHUEM
OJTHON KOMITBIOTEPHOM anmnapaTHoi niaatdopMsl.

[0264] IlporpaMMHBbIE aCMEKTbl TEXHOJOTMM MOTYT CUMUTATbCA KIPOAYKTAMU» WIIU
«U3AENUsIMUY», OOBIMHO B (OpME BBINOJHAEMOrO KOAA W/WIIM CBS3aHHBIX MAHHBIX, KOTOPBIE
cofiep>KaTCcsl Ha MAILIMHOYUTAEMOM HOCHTEJIE WJIM OCYIUECTBIIAIOTCS HAa HEKOTOPOM €ro THIIE.
Hocurenun tunma «Hocurened wuHpOpMaMu» BKIIOYAIOT B ceOs roOble M3 WIM  BCe
MaTepHaJbHble 3aMOMUHAIOIINE YCTPOHCTBA KOMIBIOTEPOB, MPOLECCOPOB WM MOJOOHBIX
YCTPOMCTB, WM UX COOTBETCTBYIOLIMX MOAYJICH, HANPUMEP Pa3IMYHbIC MOJYIMPOBOIHUKOBBIE
YCTPOHCTBA MaMSITH, HAKONUTENIM HA MArHUTHBIX JICHTAX, AMCKOBBIC HAKOMUTENIU U TOMY
nogo0HOe, KOTOPBIE MOTYT 00eCIeunBaTh JOJITOBPEMEHHOE XPaHEHHE B JIFO00E BPeMsi B TEUCHUE
COCTaBIIEHHsI MpOrpaMMHOro obecrieueHus. Bce mporpammuoe obecriedueHue Wi ero 4acTH
MOTYT MHOTJA MEePeaaBaThCs MO ceTd MHTEepHET WM pa3iuyHbIM IPYTUM CETSM 3JIEKTPOCBSI3H.
Takast mepemaua wuHGOpPMAIMH, HAMPUMEpP, MOXKET MPEAOCTABISATH BO3MOXHOCTH 3arpy3KH
NPOTrPaMMHOTO OOECTIEYEeHUST U3 OJJHOTO KOMITBIOTEpA WM MPOLIECCopa B APYTrHe, HAIPUMED, U3
cepBepa YNpPaBJICHUS WIH XOCT-KOMITBIOTEpAa CETH MOOWJIBHOH CBSI3M B KOMITBIOTEPHYIO
wiathopMy cepBepa W/WiIHM U3 CepBepa B MOOMIIbHOE yCTPOWCTBO. Takum oOpa3oM, HOCHUTENb
APYroro TUMA, KOTOPBIH MOXKET COAEPKATh JIEMEHTBI IPOrPAMMHOTO 00€CTIEYeHHs], BKIIFOYAET B
ceOsl ONTHUYECKHE, SJIEKTPUUYECKHE M 3JIEKTPOMArHuTHbIE (OpPMBI KOeOaTeIbHBIX CHUTHAJIOB,
HarpuMep, NpUMeHseMbIX B (pu3uueckux uHTepdeficax MexIy JIOKaJIbHbIMU yCTPOWCTBAMH, B
NPOBOAHBIX M ONTHKOBOJIOKOHHBIX CETSX W B pasiM4yHbIX 3(PUpHBIX KaHamax. Dusnueckue
3JIEMEHTHI, KOTOpbIE MEPEHOCAT Takue KojieOaTeNbHble CHUTHAJbI, HAPUMEp, NMPOBOAHBIE WU
OecrpoBOAHbIE JIMHUH, ONTHYECKHE JMHUU MM YTO-TO NOAOOHOE, TaKKe MOTYT CUYUTAThCS
HOCHUTEJISIMH, COJEp KAIMMH NPOrpaMMHOe o0ecredeHne. B KOHTEKCTe HAcTOsIel 3asiBKH,
KpPOME CJIy4aeB OrpaHUYEHHUs JOJITOBPEMEHHBIM, MaTEPUAJIbHBIM «3aTIOMUHAIOIIUMY HOCUTENEM,
TaKW€ TEPMHHBI, KAK KOMITBIOTEPHO- WJIA MAIIUHO-KYUTAEMbI HOCUTEIbY, OTHOCSTCS K JIIOOOMY
HOCHUTEJIF0, KOTOPBIH Y4aCTBYET B MOAa4e KOMaH/ B POIIECCOP sl BHITIOJHEHUS.

[0265] XoTst pacKpbIThIE 371€Ch CITOCOOBI, YCTPONCTBA U CHCTEMbBI OMUCAHBI C IPUMEPHOI
CCBUIKOH Ha Tiepefady JMAaHHBbIX, CJIeAyeT IOHHMAaTh, YTO pAaCKPBIThIE 3/1€Ch BapUAHThI
OCYLIECTBJICHHSI MOXXHO TPHUMEHATh K JFOOOMY OOOPYIOBaHHIO, TAKOMY KaK HACTOJIbHBIA HIIH
NEPEHOCHOH KOMIIBIOTEp, MOOHMIJIBHOE YCTPOHCTBO, HOCHMOE€ YCTPOWCTBO, MPHJIOKEHUE WU
nogoOHoe ycTpoiicTBo. Kpome TOro, pacKkpbIThie 37eCh BapUAHTHI OCYIIECTBJICHUS MOKHO
NPUMEHSTH K JTI000My TuIly HTepHET-IpOTOKOa.

[0266] CreumanuctaM B JaHHOW OOJIACTH TEXHUKH IOJOUKHO OBITh OYEBHMIHO, YTO B
PaCKpBITBIE YCTPOHCTBA U CIIOCOOBI MOYKHO BHOCUTD PA3IMUHbIE MOAU(DHUKALINY U H3MEHEHUS, HE
BBIXOJSIIIME 32 Mpenesbl o0beMa n3odperenus. Jlpyrue acnekTsl n300peTeHust OyayT OUeBUIHbBI
CHEeLMAINCTaM B JAHHON OOJAaCTH TEXHUKU ITOCNIE PACCMOTPEHMs OMUCAHMUSA U MPAKTUYECKOTO
OCYLIECTBIICHUsT TPHU3HAKOB, PACKPBITBIX B HacTosmed 3asBke. CreayeT MOHUMATh, YTO
OINMCaHNe U MPUMEPBI MPEIHAZHAYEHbI TOJBKO ISl TPUMEpA.

[0267] AcriekThl HACTOSIIETO U300PETEHUsI OTHOCSITCS K aHAJM3y MPU3HAKOB HA OCHOBE
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curHasioB. B omHOM acniekre HacTosmee n300peTeHne OTHOCUTCS K CIoco0y, BKIIOYAOIIEMY B
ceOsl TOJy4YeHHE OTAENBbHBIX JJIEKTPHUECKUX CHUTHAJIOB, C(OPMUPOBAHHBIX B 3aBHUCUMOCTH OT
qacTu Tena, (GOPMUPOBAHHE MHOXKECTBA BBIIEICHHBIX NPHU3HAKOB Ha OCHOBAHWUHU OTHEJbHBIX
SNEKTPUYECKUX CHTHAJIOB, M HIEHTH(PUKALNIO KIMHUYECKU PEJIEeBAHTHBIX IPU3HAKOB U3
MHOKE€CTBA BBIJICJIEHHBIX NPU3HAKOB, MPU 5TOM KJIMHUYECKU pPENIEBAHTHbIE TNPU3HAKH
COOTBETCTBYIOT MIOPOT'Y, YCTAHOBJIEHHOMY IO KJIMHUYECKOMY Pe3yJIbTarTy.

[0268] Crioco® MOKeT Takke BKJIIOYATh B ceOsl MPUMEHEHNE KIMHHYECKH PEJIeBAHTHBIX
NPU3HAKOB JJISI OMPEAEICHUs] KIMHUYECKOTO pe3yJibTaTa, MPU STOM KJIMHUYECKUH pPe3ysibTaT
SIBJISIETCS. KAKMM-TO OJJHUM M3 IMOCTAHOBKH JMArHO3a WJIM TUIAHUPOBaHUs JieueHusi. OTaesbHbIe
SNIEKTPUYECKUE CUTHAJIBI MOTYT OBITh C(OPMHUPOBAHBI MO SJEKTPUYECKOMY CHTHAIY TeJa,
copMHPOBAHHOMY HacThiO Teja. OTAEIbHBIE SJIEKTPUIECKUE CHUTHAJIBI MOTYT (POPMUPOBATHCS
Ha OCHOBAaHMM JBW)KEHUS dYacTH Tena. OTHEeNbHbIE 3JIEKTPUYECKHE CUTHAJIBl MOTYT
(opMHpOBATLCS HA OCHOBAHWM CBOWCTBA YacTU Tejla. MHOXKECTBO BBIICICHHBIX NPU3HAKOB
MOXxeT 0a3MpOBaTHCSI HA OIHOM WM 0oJjiee M3 aMIUIMTYIHBIX MPU3HAKOB, YaCTOTE MEPEXOIOB
4yepe3 HOJIb, CTAaHOAPTHOM OTKJIOHEHHWH, JIHCIEPCHH, CPEIHEKBAJPATUYECKOM 3HAYCHHUH,
ko3¢ uumeHTe sKciecca, 4YacToTe, ypOBHE MOIIHOCTH B 33JaHHOH TOJOCE YacTOT WU
acuvMMeTpuu. OThenbHbIE 3JIEKTPUYECKHE CHUTHAJbl MOTYT (OpPMHPOBATBCS HOCHMBIM
yCTPOHCTBOM, COAEPIKAIUM JATYUKH, TIPH STOM HOCHMOE YCTPOHCTBO MOKET OBITH BBITIOJIHEHO
C BO3MOKHOCTBIO (DOPMHPOBAHHsI Ha BBIXOJE€ CMEINAHHOT'O CHTHAJIA, W/HIIK MPH 3TOM MOIYJb
pasneNeHns CUrHAJIOB U3BJIEKAET BbIIEIEHHbIE PU3HAKY U3 CMELIAHHOTO CUTHAJA.

[0269] Hampumep, MOnyJib pa3fefieHUs] CUTHAJIOB MOXKET NPUMEHSTh YTO-TO OAHO WU
Oonee M3 CIEMOro pasfeseHUss CUTHAJIOB, CJIENOro pPasleeHUs HCTOYHHKOB, AMCKPETHOTO
npeoOpa3oBanusi, npeodpasoBanus Dypbe, MHTErPATBHOIO MPeoOpa3oBaHMs, IBYXCTOPOHHETO
npeoOpazoBanusi  Jlammaca, mpeoOpasoBaHusi MemnHa, npeoOpasoBaHus  XapTiiy,
KpaTKOBpeMeHHOe mpeoOpazoBanne Pypre (mnu okoHHOe mpeobOpasoBanue Dypwe) (STFT),
KpPaTKOBPEMEHHOro  mpeoOpa3oBanusi @Dypbe ¢  NPsIMOYTOJbHBIM  OKHOM,  YHPILIET-
npeoOpasoBanusi, apobHOro mpeobdpasosanuss Dypbe (FRFT), mpeoOpasoBanus XaHKes,
npeoOpazoBanust Pypbe-bpoza-AronbHuLiepa UM JTUHEHHOTO KAHOHUYECKOTO Mpeodpa3oBaHus,
9yTOOBI M3BJIEKATh BBIICICHHBIC MPHU3HAKN M3 CMEUIAHHOTO CHrHaja. [[jis OIeHKH BBIAEIEHHBIX
NPU3HAKOB MOJKHO HCIOJB30BATh QJITOPHTM CiydalHOro jeca. Ilopor mMoxker ObITH MOpPOrom
KJIacCU(UKALMA METOIOM CJIY4alfHOrO JieCa, W BBbIEJICHHbIE MPHU3HAKH, HUMEIOIIUE OLCHKY
METOZIOM CIIY4YaiHOTO Jieca Ha YPOBHE WJIM BBILIE IMOPOTa KIACCU(UKALUN METOIOM CIYYaiHOTO
Jeca, MOYKHO UICHTH(UIMPOBATh KAaK KIIMHUYECKH PeJIeBaHTHBIE NMpU3HakH. [Topor Moxer ObITh
NOPOrOM HAJEKHOCTH, W BbIIEJICHHBbIC NMPU3HAKH, UMEIOIUE OLCHKY HaIeKHOCTH Ha YPOBHE
WIN BBIIIE TOPOra HaAeKHOCTH, MOXKHO HACHTH(PHUIMPOBATH KaK KIMHUYECKU PEJIEBAHTHBIC
npusHaky. OIleHKa HAJEKHOCTH MOMKET OCHOBBIBATBCA Ha YEM-TO OFHOM MWiIHM Oojee u3
xkoppemsiu Crimpmena, BHyTpurpynmnosoit koppessinnu (ICC), xosapuauuu (CV), miomanu
nox kpuBoi (AUC), kinactepusanuy UiH Z-OLeHKH.

[0270] B npyrom acnekrte, HacTosIIee H300pETeHHe OTHOCUTCST K CUCTEME, BKITFOUAIOLIeH

B ce0s HOCHMOE YCTPOWCTBO, BKIIOHaromee B ceOs MHOMKECTBO [aTYMKOB, IIPOLECCOD,
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KOMITbIOTEPHO-YMTAEMOE 3alOMHHAIOIIEe YCTPOHCTBO, XpaHsLIee KOMAHIbI, KOTOPbBIE, IMpH
BBIMIOJIHEHHH  MPOLIECCOPOM,  NPEONMUCHIBAIOT  CHCTeME Tojy4darb  HMHpOpMamo 00
ANIEKTPUYECKOW aKTHBHOCTU CyOBEKTa M3 HOCHMOIO YCTPOMCTBA, NPHU 3TOM BJIEKTPUYECKAs
AKTHBHOCTb ONpENeNsieTcss MHOXXECTBOM JaTYMKOB, M HACHTH(OUIMPOBATH KIMHUYECKU
peJeBaHTHBIE MPU3HAKH HA OCHOBAHMH MH(OpMAUU 00 3JIEKTPHUECKON aKTHBHOCTH.

[0271] Cucrema wMoxeT ObITh JOMOJHUTENBHO BBIIOJHEHA C BO3MOXHOCTBIO
K1acCu(PUKALMM KIMHUYECKH PEJIEBAHTHBIX TPH3HAKOB Kak OAHYy HJM Oonee OonesHei,
onpeneneHus: 3a00eBaHus CyObeKTa MO OMHOUN miu Oonee OoJe3Hel, onpeneneHusi MaciTadba
3a0oneBaHMsl W/WJIM OMpeNesieHHe IUIaHa JIEYeHWs Ha OCHOBAaHMHU Maciiraba 3a0oJeBaHMS.
MHOXECTBO NaTYUKOB MOXKET BKJIHOYATh B ce0s maTduk snekrposHuedanorpadpun (330),
nat4uk snektpookyiorpadun (J0I), natunk snekrpomuorpaduu (D0I), naTunk n300pakeHus
W/WIK JaTYUK TPeKuHra ria3. KimHu4ecku pesieBaHTHbIe MPU3HAKK MOXKHO HISHTU(PHULHPOBATH

C UCIIOJIB30OBAHUEM AJITOpUTMa MAILIMHHOT'O O6yLIeHI/I$I.
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POPMVYJIA U3OBPETEHUA

1. Criocob onpeneneHus KIIMHUYECKUX PE3YJIbTaTOB, COAEPIKAIIUI STambl, HA KOTOPBIX:

MOJIYYaIOT 3JIEKTPUYECKUH CUTHAJ, CPOPMHUPOBAHHBIN TaTYUKOM,

NPUMEHSIOT METOJ] CTATUCTUYECKOro (PUIIbTpa Ul Te€HEePaLii MHOXKECTBA BBIIEIEHHBIX
IPU3HAKOB Ha OCHOBE IMOJyY€HHOT'0 3JIEKTPUYECKOr0 CUTHAJIA,

UIEHTUPUIUPYIOT KIMHUYECKH DPEJIEeBAHTHbIE NPU3HAKM W3 MHOXECTBA BBIIEIEHHBIX
NPU3HAKOB, TMpPUYEeM KJIMHUYECKH pEJNEBAHTHBbIE TMPU3HAKU COOTBETCTBYIOT  MOPOTY,
OTPENeICHHOMY Ha OCHOBE KIIMHHYECKOTO Pe3yJIbTaTa,

ONPENeNAI0T OTPAHUYEHUS NaTYMKAa HAa OCHOBE HWACHTU(HLHUPOBAHHBIX KJINHUYECKU
pENIeBAaHTHBIX MPU3HAKOB; U

ONPENENA0T, YTO JATYUK COOTBETCTBYET MOPOTY HANEKHOCTH [JIsl ONpPeNeIeHHUs
KJIMHUYECKOTO Pe3yJIbTaTa Ha OCHOBE OIPAaHMYEHHS JaTUHKA.

2. Cnoco0 mo 1. 1, JONMOJHUTETBHO COAEPIKALIMHA 3Tall, HA KOTOPOM MPUMEHSIOT TaTIYUK
IUISL OTIPENIENIEHUs] KIIMHUYECKOTO Pe3yJIbTaTa.

3. Cnocob mo m. 1, B KOTOPOM OrpaHHUYEHUE NaTYMKA BKIFOYAeT B CeOsl KOJMYECTBO
UIEHTU(ULMPOBAHHBIX KIIMHUYECKH PEJICBAHTHBIX MPU3HAKOB.

4. Cnoco0 o 1. 1, B KOTOPOM OrpaHHY€HHE JaTYHKa BKIOYAET B CeOs TUN KIMHUYECKU
PENeBAHTHBIX MPU3HAKOB.

5. Crocob no m. 1, B KOTOPOM KIMHUYECKUH Pe3yNbTaT SBJSIETCS OIHUM U3 JHArHo3a
WIY TUIAHA JICUEHHUS.

6. Cnocob mo m. 1, B KOTOPOM IOJY4EHHbIH 3JIEKTPUYECKUIl CUrHAN (OPMUPYETCS
HIOCPEICTBOM OOHAPY’KEHUS YaCTH TeJia, IBH)KEHHS YaCTH TeJla MJIM CBOMCTBA YacTH TeJa.

7. Ciocob o 1. 1, B KOTOPOM MHOKECTBO BBIIEIEHHBIX MPU3HAKOB OCHOBAHO HA OJTHOM
win Oojee W3 aMIUIMTYOHBIX TMPU3HAKOB, YaCTOTHI MEPEXOJOB Yepe3 HOJb, CTAHAAPTHOTO
OTKJIOHEHUs], MAHMCIEPCHUH, CPEIHEKBAJAPATHYECKOro 3HaueHus, koadduumeHta skcrecca,
YaCTOThI, MOLTHOCTH, TIOJIOCHI YACTOT MJIM ACHMMETPHH.

8. Crmocob mo m. 1, B KOTOPOM JaT4MK CKOH(UIYPUPOBAH Uil BBIBOJA CMEIIAHHOTO
CHUTHaJa, M TPUYEM MOAYJb pa3Je/iCeHHs CHIHAJOB H3BJICKACT BBIACIICHHbIE NPU3HAKU U3
CMELIaHHOTO CUTHAJIA.

9. Cnocod mo m. 8, B KOTOPOM MONYJib pa3lejeHHs CHUTHAJIOB MPUMEHSIET ONHO WJIH
Oonee W3 CIEMOro pasfeNeHHss CUTHAJIOB, CJIETOro pPa3AeNieHHuss HUCTOUYHUKOB, TUCKPETHOTO
npeoOpaszoBaHus, npeodpazoBanuss Pypbe, HHTETPAIBHOTO MPEOOPA30BAHMS, ABYXCTOPOHHETO
npeobpazoBanusi  Jlamaca, mnpeoOpasoBaHusi  MejuHa, npeoOpa3oBaHHus — XapTiiy,
KpPaTKOBpeMeHHOro mnpeodpaszoBanus Pypbe (wnm okoHHOro npeobpasosanust Pypee) (STFT),

KpPaTKOBpeMEHHOro mnpeobpasoBanuss @Dypbe C NPSIMOYTOJbHBIM  OKHOM,  YHPILIET-
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npeobpaszoBanus, npoOHoro mpeobpazoBanus Dypee (FRFT), npeoOpasoBanms XaHkers,
npeobpazoBanusi Pypre-bposza-AronpHAULIEpa MU THHEHHOTO KAHOHUYECKOTO TIpeoOpa3oBaHus,
9YTOOBI M3BJIEKATD BBIACIEHHbIE TPU3HAKH U3 CMEIIAHHOTO CUTHAJIA.

10. Croco® mo m. 1, B KOTOPOM Uil OLEHKH BBIIENEHHBIX NPU3HAKOB NPHUMEHSETCS
aJTOPUTM CJIy4alHOTO Jieca.

11. Cnocob nmo m. 10, B KOTOPOM IOPOT SIBJISETCS IMOPOTOM KJIACCU(UKALIMU METOAOM
CJIy4aifHOTO Jieca, U MPU 3TOM BbIJEJIEHHbIE TIPU3HAKH, UMEIOIINE OLEHKY METOJOM CIy4aitHOTrO
jJjeca Ha YpOBHE WM BBIIIE TOpOra KiacCHM(UKALMU METOAOM CJy4aliHOro Jeca,
UICHTU(PHULIHUPYIOTCS KaK KIIMHUYECKU PEJICBAHTHbBIE MPU3HAKU.

12. Cuctema Banumali HOCUMOT'O YCTPONCTBA, ColepKaliasi:

HOCHMOE YCTPOICTBO, COAepIKallee MHOKECTBO 1aTUUKOB,;

IpoLEeCccop;

KOMIIBIOTEPHO-UUTAEMOE 3aIllOMUHAIOLIEE YCTPOMCTBO, XpaHsllee KOMaHAbl, KOTOpBIE,
IIPU BBITIOJTHEHUH MPOLIECCOPOM, MPENIHUCHIBAIOT CUCTEME:

NOJIy4aTh SJIEKTPUYECKHUI CUTHAJI OT HOCUMOI'O YCTPONCTBA,

NPUMEHSTh METOJl CTATUCTHUYECKOTO (PUibTpa Ui T€HEepalUd MHOXKECTBA BBIICICHHBIX
MIPU3HAKOB Ha OCHOBE MOJIy4YE€HHOT'O 3JIEKTPUUECKOr0 CUTHAA,

UIEHTH(QHUIUPOBATh KIMHUYECKU PEJICBAHTHBIC MPU3HAKM W3 MHOJKECTBA BBIIEIECHHBIX
NPU3HAKOB, TMpUYE€M KJIMHUYECKH pEJeBaHTHbIE TPU3HAKM COOTBETCTBYIOT  IOPOTY,
OTIpEAEIEHHOMY Ha OCHOBE KJIMHUYECKOT'O Pe3yJIbTaTa,;

OIIPENeNsITh OrPAaHUYEHHE HOCHUMOIO YCTPOMCTBA Ha OCHOBE WACHTH()HULMPOBAHHBIX
KJIMHUYECKH PEJIEBAHTHBIX NPU3HAKOB, U

OTIpeNeNiAiTh, YTO HOCHMOE YCTPONCTBO COOTBETCTBYET TOPOTY HAIEKHOCTH IS
oTpeseNieHus] KIIMHUYECKOTO pe3yJibTaTa Ha OCHOBE OMPaHUYEHHs] HOCUMOTO yCTPOICTBA.

13. Cucrema mo m. 12, B KOTOPOIl HOCUMOE YCTPOMCTBO BBITIOJHEHO C BO3MOXKHOCTHEO
OTpefeNATh KIMHUYECKUIM pe3ysJbTaT Ha OCHOBE OIpeneNieHHs] COOTBETCTBHSI HOCHUMOTO
yCTpOICTBA MOPOTY HAIEKHOCTHU ISl ONPEAeNIeHNs] KITMHUYECKOrO pe3yJibTarta.

14. Cuctema o n. 13, npudem cuctemMa AOMOJHUTENBHO BBINOJIHEHA C BO3MOKHOCTBIO:

ompeneneHus Macmrada 3a00JeBaHHS HAa OCHOBE KJIIMHHUYECKOTO Pe3yJIbTaTa,
OTIpe/IeNIEHHOTO NTOCPEICTBOM HOCUMOIO YCTPONUCTBA; U

OTIpeNeNIeHNs TIaHAa JICUEHHs Ha OCHOBE MaciiTada 3a00eBaHMs.

15. Cucrema mo mn. 12, B KOTOpPOH MHOXECTBO JaTYMKOB COAEPKUT HaTUUK
anextposHedanorpaduun (331),

naT4uk saekTpookynorpaduu (300,

nat4uk snekrpomuorpadpuu (OMI),
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JaTYUK U300paKeHus,
JAaTYUK TPEKUHTa I1as.
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56,7974, MOLLHOGTB MOJIOGHI HACTOT.. KAHATL1..Ab.
{X33.567 1, MOLUHOGTb NONOCBI HAGTOT. .KAHAT1..2b.
X102.1251, MOLLHOCTB NOJIOCHIYACTOT. KAHATL. 2B

; X79 0271, MOLLHOGTb NOMOCHIACTOT. . KAHATT Y. b
X103, MOLLHOCTb MOJI0CBIYACTOT. .KAHAJT 1 )15
56,797 MOLLHOCTb NOMOCHI YACTOT. KAHAT2..2b.

901 MTPOLIEHTA ABCOSTOTHOW AMIIIATY Zbl.. KAHAN 1
1X90bi MIPOLIEHTAb ABCOTIOTHOM AMITIATY [l KAHATL.2
|CTAHLIAPTHOE OTKJIOHEHWE.. KAHAT 1
PEOHEKBALIPATMHECKOE SHASEHIE. . KAHATT.1

X50bi [IPOLIEHTIANIb ABCOSTOTHOV AMITIATYIbI.. KAHATL 1
X506l [IPOLIEHTIAIb ABCOSIOTHOV AMITTATY b, KAHAT2
251 TPOLIEHTVI ABCOSTOTHOW AMIIIATY Zbl.. KAHA 1
251 POLIEHTUIb ABCOTTOTHOM AMIIIATY Zbl.. KAHAN 2
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X102.1257 1 MOLLHOCTb NONIOCHI YACTOT.. KAHAT.2..36.
X33.561 1, MOLLHOGTb MOJIOCHI HACTOT. .KAHATT.2. b
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GPELHAA ABCOMOTHAA AMITIATY ZIA. . KAHAT 2. kB
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X10.33M 4 MOLLHOGTb MONOCHI HAGTOT.. KAHAT 2..2b.
GTARZAPTHOE OTKIIOHEHVE.. KAHAT.2
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MAKCYMAJIBHAA ABCOTIOTHAS AMIUTUTYIA. KAHATL 1 miB.
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CPENH OLIFHKA F1
PACTOSHHBAYS CY

BGE AEHCTEMS s T
EBAHVE 088 090
PEY 089 0.85
B3I 5] BIEBO BBOK 079 078
B3I ] BREPX 0.75 0.89
YEMIOCTS 0.82 0.75
CMOPLLIVBAHVIE-ISO 088 0.70
MOTAHVE 075 082
B3I ISV BIIPABO BBOK 0.83 0.69
YbIBAISO 078 068
VIVBTEH/E 0.85 0.80
A3 0.65 073
HAIVBAHVE LLIEK-ISO 073 0.88
PA3-S0 0.70 0.70
BTSTVBAHIE LLEKISD 068 065
THEB 066 072
PYCT 055 0.75
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X90b||/|‘|'|POLlEHTI/Iﬂb ABCOﬂfOTHOI/I.AI\/II'IﬂI/IWﬂbIk KAHATT. 1*

«CPEﬂHﬂﬂ ABCOJ'IPOTQAH AI\/II'IJ'II/ITWJA“KAHAJ'I 1. MKB ]

KOSOOULIAEHTBI CIKATVA TKOBBIX HACTOT...KAHATT.2

X256l POLEHTIMb ABCOMHOTHONM AMITIUTY bl KAHAN.2

CPE[HAA ABCOIKOTHAA AMITIUTY A, KAHATL.2...MkB

[PUBJI3UTENbHAA SHTPOMIAA... KAHAT.1

X506l POLIEHTIMb ABCOMHOTHOM AMITITY IIbL.. KAHAN.2

MAKC. AGCOTHOTHASA AMITTTYIA.. KAHATT1..MKB

[MPUBJI3UTENbHAA IHTPOMIAA... KAHAN.2

X75bii POLEHTIMb ABCOMOTHOM AMITIUTY L. KAHAN.2

MAKC. ABCOJHOTHASA AMITTTYIA.. KAHATT.2..MKB

ACVII\/II\/IETPI/IH AI\/II'IJ'II/IWJJIDI KAHAT 1

ACUMMETPVS AMTITTATY/IBI... KAHATTA

I'IVIKOBAﬂ l1ACT0TA 1m KAHAﬂ 1.1,

[MKOBAA YACTOTA 2. KAHATT..Ty,
[MKOBAA YACTOTA 3. KAHATL1..T .
[KOBAA YACTOTA 4. KAHAT 1.,
[MKOBAA YACTOTAS..KAHAT 1.,
[UKOBAA YACTOTA. . KAHAN.2. T,
[MKOBAA HACTOTA.2.. KAHATT.2. 'L,
[MNKOBAA HACTOTA.3. KAHAT1 2. I'L,
[NKOBAA HACTOTA 4. KAHAT 2. ',
[MNKOBAA YACTOTA.5. KAHAJ1 2. I'L,
HACTOTATIEPEXOLIOB HEPE3 HOJTb.. KAHATT
HACTOTATIEPEXOZ0B HEPE3 HOJTb.. KAHAT1.2

X906t MPOLIEHTINb ABCOMHOTHOM AMITITY IIbL..KAHAN.2

X33.56./ LMOLLUHOCTb M0N0CHI HACTOT..KAHATT. .06

CTAHIL. OTKNMOHEHVE ABCOMKOTHOM AMMIUTY[IbL. KAHATL

X56.79 ,MOLLHOCTb M0N10ChI HACTOT..KAHAJT. .06

CTAHI, OTKMOHEHVE ABCOMKOTHOM AMMIUTY[Ibl. KAHAT.2

X79.102.1 u.MOLLUHOCTb MO/OCHI YACTOT..KAHAT1..4b

CPEQHEKBAZIPATWHECKOE 3HAYEHVIE.. KAHATT 1

X102.125.1 1, MOLLHOCTb MO0CHI HACTOT.. KAHATLY. b

CPEHEKBAAPATWHECKOE 3HAMEHVIE.. KAHAT.2

X10.33/,MOLLUHOCTb M0N10CHI HACTOT..KAHAJ1.2..06

X33.56. LMOLLUHOCTb M0N10CbI HACTOT..KAHAT1.2..06

I'IAPAI\/IETP OJIVKTYALWA XEPCTAC I/ICKﬂ TPEHOA. KAHAT ﬂ

X56.79. ,MOLLHOCTb M0N10CbI HACTOT..KAHAJ1.2..0b

X79.102.1 u.MOLLHOCTb MONOCHI YACTOT..KAHANL.Z..0b

X102.125.1 4, MOLLHOCTb 00ChI HACTOT..KAHATL.2..ib

[TAPAMETP OITYKTYALW XEPCTA C MCKIT. TPEH[IA. KAHAT2

AVCNEPCUA...KAHAT 1> »[JUCTIEPCS... KAHAT.1

OPAKTAIbHAAA PASMEPHOCTb METPOCAHA... KAHAT11

X25biii TPOLIEHTIATIG ABCOKOTHOW AMIIUTY ... KAHAIT.1

OPAKTATIbHAA PASMEPHOCTb NETPOCAHA. .KAHAJL.2

X50bii TPOLIEHTIATIG ABCOIKOTHOW AMMTUTY [1bl... KAHAIT.1

o
o LY

KOSCDCDI/ILLI/IEHT SKCHEéCA AI\/II'IJ'II/ITW:[I:I..KAHAH 1

X75bii POLIEHTIATTG ABCOIOTHOW AMIMIUTY b KAHATT.1

KOQOOWUMEHT 3KCLECCA AMITIATY Ibl. KAHAIT.2

CTEKTPATIbHAN SHTPOMIA... KAHATTA

CTEKTPATIbHAN SHTPOMIA.. KAHATT.2

HAYATIEHOE OTKIOHEHVIE 30r..OrPAHHEHHOE. . KAHATTA

HAYATIEHOE OTKIOHEHVIE 30r..OrPAHHEHHOE. . KAHATTA

OTK/MOHEHVE 901 3HAK.. KAHAT1

OTK/MOHEHVE 901 3HAK..KAHAT1.2
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CPEIIHSA ABCOTIOTHAS AMTIATY A KAHATI. 1B STATENLHOCTD COBbITVSTG c
CPEIHSA ABCOMIOTHAS AMTTIATYIA_KAHATIZ. 1B | mi | |OLLYTVMIOE BPEMS HAYATIAC c

MAKC. ABCOTOTHAS AMITVTYTIA KAHATI i@ | miB

MAKC. ABCOTTIOTHAS AMITVTYIA KAHATIZ. B | i@

KOBQOVILIVEHT FKCLIECCA AMITIATY Hbl. KAHATI

KOBQOVILIVEHT KCLIECCA AMITIATY Hbl. KAHAT 2

AC/IVETPYAS AMTIATY bl KAHATL

ACHIVIETPAS AMTTIATY Dbl KAHAT 2

ot HACTOTA Seafeeiie i o

MVKOBAST YACTOTA T KAHATLT [ i

MKOBARHACTOTAZ. KAHATL1. Ty I 033FuMOLUHOCTbHOﬂOCbILiACTOT W5 |
MAKOBAA HAGTOTAS. KAHATL. Il 335 TUMOLLHOCTo NOTOCHl SACTOT KAFATT g6 | g6
MKOBAR 1ACTOTAS. KAHATIT. T Il 56,79 TUMOLLFOCTo NOTOCH SACTOT KAFAT g6 | 16
MAKOBAA HACTUTAS..KAHATLL. Iy Il X73102 i MOLIHOCTo NONOCHISACTOT. KAAT .6 | 6
MAKOBAR YACTOTAT.. KAHAN2. y 102125 MOLLHOCTH MONOCS! JAGTOT KARATIT 6| 26
MKOBATHACTOTAZ. KAHATLZ T y X10.38TuMOLLHOCTb MONOCHI YACTOT. KAHAT2.6. | B
AKOBA HACTOTAS. KARA2 Ty y X33 56T U MOLHOCTH MIOTIOCH YACTOT KAHAN 2.5 | 1
[MKOBAR ACTOTAS. KAHANZ u X56.79T 4 MOLLIHOCT5 TIONOCH! YACTOT KAHAN2. 16 | 6
MAKOBAR JAGTOTAL. KAHANZ. T u X79.1027u MOLLHOCTb MIOOCH HACTOT KAHAN2.36 | 1B
KOSOQULIEHTBI CKATS TKOBLIX JACTOT KAHAT ] AT T T g
KOBOQULIEHTBI CKATV THKOBLIX JACTOT, KAHAT2
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MKOBAS YACTOTA.3...KAHAT. 1w,

MUKOBAS YACTOTA.2...KAHAT. 1M,

MKOBAS YACTOTA..KAHAN.1 .M,

KO3DOULIMEHTBI CIKATIAS MIAKOBBIX YACTOT...KAHAN. 1
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MVKOBAS HACTOTAS... KAHAT1 Iy, 22008

[MKOBAA HACTOTA3.. KAHATI 2. L,

- [X%6. 79|'Ll MOLLHOCTb MONOCHI YACTOT.. KAHAN.2 ,uB
- [X79.102ru MOLLHOCTb MONOCHI YACTOT.. KAHAT.2..b.
|X33.567 uMOLLHOCTb M10710CbI HACTOT.. KAHATN.2..b.
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E HA3BAHVIE ; AUCTIO HECKOﬂb-g PA35POC M3MEPEHIIA MOLLIHOCTV NONOCHI HACTOT [INA PA3BPOC N3MEPEHIA MOLLIHOCT NONOCKI HACTOT 414
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