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Beneuune

Pabora mnocssiiiena CcO3JaHUI0 aBTOMATHYECKUX MPOIPAMMHBIX CPEJICTB 110 aHaJ/u3y reoMar-
HUTHBIX JIAHHBIX, BBIJICJEHUIO U OIEHKE N€OMATrHUTHBIX BO3MYIIEHWIT B MEPUO/IbI MOBBIITEHHO
COJTHEYHOW aKTUBHOCTU M MAarHUTHBIX Oypb. [IpescraBien pazpaboTanublii aBropaMu crocod n
OCHOBAHHAas Ha HEM 3KCIEPTHas MPOrpaMMHasi CHCTEMa, BBITOJIHSIONAs KJIACCU(DUKAIINIO pe-
THCTPUPYEMbBIX BapHaIiii TeOMArHUTHOTO TI0JIsT (MCTOIB3YIOTCsT H-KOMITOHEHTHI TeOMArHUTHOTO
I0JIsI) ¥ OIPEJIEISIIONIasi ero COCTOSTHHE B ABTOMATUIECKOM DEXKUME.

Peructpupyemble Bapumanuu reOMarHUTHOTO IMOJIS MUMEIOT CIOXKHYIO CTPYKTYPY, MO3TOMY
KJIACCHYIeCKIe MeTObl aHATN3a JAHHBIX Maa03(hdEKTUBHBI I PelleHns MOCTaBJIeHHO 3a/1a-
9M ¥ MPUBOJAT K noTepe nudopmanuu [1]. HeocTaTkoM HCIOIb3yeMbIX KIACCAYECKIX METOI0B
U TO/IXO/IOB TaKyKe SBJISIeTCS HeJOCTATOYHAS CTENeHb UX aBTOMATH3AINY, YTO BeCbMa BazKHO B
3a/1auaxX OMepaTHBHON 00PAaOOTKM JAHHBIX W MPOrHO3a KOCMHUYECKOil moromsr |2, 3|. B paborax
|4, 6] mokazano, 4ro 3pdeKTUBHBIM CIIOCOOOM aHAIN3A TAKUX JAHHBIX SBJSIOTCS AJAlTUBHBIE
BeiiB/ieT-pa3Jjiozxkenus. Beitsjier-nipeodpa3osanue npuMensiercss B 00paboTKe U aHAJM3€e CJI0XK-
HBIX CTPYKTYP JAQHHBIX U MO3BOJISIET UCC/IEI0BATH HECTAIMOHAPHbIE JUHAMUYECKHE 3aBHUCHMO-
cru [1]. B naunoit pabore BeiiBier-npeobpasoBaHne MPUMEHSIETCSI COBMECTHO ¢ HEHPOHHBIMU
cersamu. Hefiporubie cetu MMeIOT MHUPOKOE MPUMEHEHUe JIsd 3a/1a9 KJIacCu(DUKAIUKT JTAHHBIX
U pacrno3HaBaHus o0pa3oB [7]. B macTosIiiee BpeMs JaHHBI almapar MOJydYaeT Pa3sBUTHE B
obactu ¢usuku u, B yacruoctu, reobusuku |5, 8, 9.

Onucanue criocoba

XapakTepucTUKON COCTOsIHUSI TEOMAIHUTHOIO 110415t siBjisiercs K-unjyekc |2|. B pabore pacemar-
PHUBAJIKCH TPU BO3MOYKHBIX COCTOSIHUSI T€OMAarHUTHOIO 110Jist: “criokoiinoe” cocrosinue (1 Kiacc,
ecan cymmapHsbiii 3a cytku K-nugeke » | K < 10); “ciiabo Bosmyménnoe” cocrosiaue (2 Kiacce,
ecn 11 < > K < 18); “Bo3mymiénnoe” cocrosiume (3 kiace, ecan » K > 18).

Ornenka cTerenn BO3MYIIEHHOCTH T€OMATHUTHOT'O TT0JIsI BHITIOJIHSIETCS] B COOTBETCTBUH C OITH-
CAHHBIM HUJKe aJITOPUTMOM.

HTar 1. /Jlekomno3uuyus aHaau3dupyemoli 6apUGUUU 2€0MAZHUMMHO20 NOARL HA
pazromacumabrovie Komnorenmat. C IMOMOIIBIO ONepaIyi KPpaTHOMACIITAOHOTO BeliBIeT-
pazmnoxkenust [10] nosyuaem koahHuUIUEHTH! AeTaTH3UPYIONUX KOMIIOHEHT JIJIsT MACIITa00B j =
—1, — 2,..., —6 u BouuCcageM ux abcomoTHbie 3HaUeHnud. [lomydyennsie KoahhOUTUEHTH Xapak-
TepU3YIOT BO3MYIMIEHHOCTH T€OMATHUTHOTO TIOJIS U B TIEPUOLI TOBBINIEHUS T€OMATHUTHON aK-
THBHOCTH CYTIECTBEHHO BO3PACTAIOT UX abCOMIOTHBIE 3HadYeHus [11].

IMTar 2. Ouenra cOCMOAHUA NOAYUEHHBIT PAZHOMACUMAOHBLT KOMTNLOHEHITL HA
ocHo8e PaduasbHbBT HEUPOHHBLLL cemeti. BekTopbl abCOMIOTHBIX 3HaYeHuil KoY duimen-
TOB MacmTaboB j = —1, — 2,..., —6 ABIAIOTCA BXOJAHBIMH BEKTOPAMU PAIHATIbHBIX HEITPOHHBIX
cereit [12]. B pagmasbroM cioe Kayk10il HEHPOHHON CETH BBIMOIHSETCS OIEHKA Mepbl OJIH30-
CTH BXOJIHOTO BEKTOpa M CHOPMUPOBAHHOTO TP MOCTPOEHNN CeTH MpuMepa. BBIXomgHbIe CJIon
HEIIPOHHBIX ceTeil OMpeNessioT BEPOSITHOCTh NMPHWHAJIEYKHOCTH BXOIHBIX 00OPa30B K COOTBET-
cTByomeMy kJaccy. [Iponecc mocrpoenus n obydeHns HEHPOHHBIX ceTeil MOAPOOHO OMWCAH B
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pabore |11].

IITaz 3. Ouenkra cocmMoOAHUA 260MA2HUMHO20 TLOAS HA OCHOBE KOAAEKMUBA Hell-
pornblxr cemeti. Ha ocHoBe MOTydYeHHBIX penTeHuit HeipOHHBIX CeTell ¢ TTOMOIIBIO CJIeTYIONEero
npasu/ia (popMuUpyeTcs 3aKJII0YEHUE O COCTOSIHUM I'€OMAIHUTHOIO TOJIST:

- ecJIn BCe KOMIOHEHTHI UMEIOT “CIOKOiHOe” cocTosgHne, Ju00 TOJLKO OJHA M3 KOMIOHEHT
nMeeT “c1ab0BO3MYIIEHHOE” COCTOSTHUE, TO T€OMATHUTHOE T0Jie UMeeT ‘CIIOKOWHOE” COCTOSHUE
(1 kaacc);

- ecqim XOTs OB OJIHA M3 KOMIIOHEHT UMeeT “BO3MYIIEHHOE” COCTOSHHE, TO MeOMAarHUTHOE
moJie mMeeT “BO3MYTIEHHOE” cocTosiHme (3 KTacc);

- B OCTAJBHBIX CJHYYasX CIYUTAETCHA, UTO MOJIEe MMeeT “ciaboBO3MYIIEHHOE cocrosHue (2
KJIace).

ApxuTekTypa HOCTPOEHHON IPOrpaMMHOl CHCTEMBI IIpe/ICTaBIeHa Ha puc. 1.
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Puc. 2. Pesynbrars o6paboTkn jganubix 3a nepuoj 6.12.2013-9.12.2013

Pe3yabTaThl paboThl TPOrpaMMHOI CHUCTEMBI

B xojie uccienoBanus aHaJIu3uPOBAINCH JAHHbIE T€OMArHUTHOIO T0JIs, TOJIyUYeHHbIe Ha CTaH-
mun “Tlaparyuka” (Kamuarckuii kpaii, perncrpamuio nanubix seinosasier UKVP IBO PAH)
3a 2013 roxa, koropwie BKtodaan 182 crokoitubix Bapuatuit, 97 caabo Bo3mynieHHbIX 1 40 BO3-
MymeHHbIX. 3ydensr coobiTust 2013 roja, cymmapHblii 3a cyTku K-wHIEKC KOTOPBIX MPEeBBICUT
3nadenne 19. CucreMoil ObLTN 3adUKCHPOBAHBI cI1abble BO3MYIIEHU TOJId HakKaHnyHe 11-Tu u3
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13-Tu TaKUX COOBITHil, IPH ITOM B UeTHIPEX CJAyUYasIxX CyMMapHBIi 3a cyTku K-umHmexc He mpe-
Bbicus1 3Havenue 10. Takum oOpasoMm, cucremMa gBJIeTCs 1yBCTBUTEJIHLHON K MaJIbIM BapUAIUSM
T'€OMaroHuTHOI'O IIOJId U IIO3BOJILET (bI/IKCI/IpOBaTb C.Ha6ble BO3BMYIIIECHUA.

Ha puc. 2-4 nokasanbl pe3yabraThl 00paboTKK JaHHBIX. B BepxHeit wactu puc. 2-4 mokasa-
HBI 3HadYeHusT K-nHIeKCcoB, HIKe N300pazKeHbl aHATU3UPYeMble BAapUAIIUN F€OMArHUTHOTO OIS
(puc.2-4.a) W MOKA3aHBI PE3YJIbLTATHI PAbOTHI MPOrpaMMHOi cucrembl (puc.2-4.6). Takxke Ha
pI/IC.2—4B,I‘ HHOKa3aHbl PE3YyJIbTaTbl OEHKU COCTOAHUA I'€OMAl'HUTHOI'O 110JI4, IIOJIYYEeHHbIC Ha OC-
HOBE aJIrOPUTMa, OIMUCAHHOrO B pabore |5 u peasn30BaHHOIO B IPOrpaMMHOil cucreme “Aurora”
(cucrema paspaborana 8 UKWP JIBO PAH, http://www.ikir.ru:8280/lsaserver/). Bugno, aro
HaKaHyHEe aHAJU3UPYEMbIX COOBITHII cucTemMa 3auKCUpoBaJia cjiadble BO3MYIIEHUS 11011, XOTs
K-unyekc nakanyHe mepBbIX 2-X COOBITHH COOTBETCTBOBAJ CHOKONHOMY cocTostnuio. Pe3y/ibra-
THI TIPUMEHEHUsI aJropuT™a [5] TakKe MOATBEPKIAIOT BOSHUKHOBEHUE CJAabbIX BO3MYIIEHNUIT B
reomarauTHoM moJe. ITo manubiM pecypca [13] Ha BhICOKUX mmupoTax 7 gexabps ObLIO 3adbuk-
cupoBaHo rnocrernennoe Hada o 6ypu B 20-00 UT, 13 mekabps — mojie ObLIO OT CIIOKOWHOIO JI0
OYeHb CIOKOIHOTO, 27 nioHs — 3adUKCHPOBAHO IocTeneHHoe Havaao oypu B 22-00 UT.

3akJIroueHue

Pesynbrars! nccieioBanus mokas3aJjm mepcrneKTuBHOCTb TPUMEHEeHHsT pa3paboTaHHON ITPorpamMM-
HOfI cHCTeMBI B 33/[a4aX aHaJM3a TeOMArHUTHBIX JIAHHBIX W ONEHKHU COCTOSIHUS T€OMArHUTHOTO
nojisg. Cucrema sBJIsI€TCd IYBCTBUTEIBHOI K MaJIBIM BapuaIusM IeOMarHUTHOIO IOJIA U [O3BO-
JIgeT B aBTOMAaTHYECKOM PEXKHMe BBIJESATH c1abble BO3MYIIEHHUSA, KOTOPble MOI'YT BO3HUKATH
HaKaHyHe MArHUTHBIX Oypb. OTKPBITHI JTOCTYII K cucTeMe opranu3oBaH Ha caiite UKWP JIBO
PAH (http://www.ikir.ru:8280 /Isaserver/).

Pabora nognepxkana rpanrom PH®, rpant Ne 14-11-00194. Apropsl OG1arogapsiT WHCTH-
TYTBI, IO/IJIEPKUBAIONINE MATHUTHBIE 00CEPBATOPHH, JAHHbIE KOTOPBIX OBLIM HCIIOJIH30BAHBI B
UCCJIeIOBAHUMN.
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