OT3bIB
O(HITHAIEHOTO OINOHEHTA HA IHCCePTAaLHIO
Kyuko Aprema Baagnmupornya
«PazpaboTka MATEMATHYECKHX METON0B HHTEPNPETAIINH JAHHBIX
MAJ0YTI0BOI0 PEHTIEHOBCKOTO PACCEAHHA 0T NOJIHIHCTEPCHOIH CHECTEMBI
HAHOYACTHL,
NPeJcTABIEHHYIO Ha COMCKaHHE YUeHOil cTenenH
KAHIHAATa (PHINKO-MATEMATHYECKHX HAYK

o cnennanbHocTH 1.3.2 - «llpnfope n MeTolsl skenepuventaabioii Gpuingny

MeTo/sl ManoyrIoBOre PEHTIEHOBCKOTD W HelTpoHHOTO paccesnna (MYP)
NOAYYHIH B NOCAEIHHE [Ba [IECATHICTHS IMHPOKOS PasBHTHE, KaK B [UIaHe
mabopatopHoll annapatypel, TAK W Ha CHHXPOTPOHNLIX HCTOYHHKAX. IT0 CBAIAHO C
HEOOXOIHMOCTEIO ONEPATHBHOTD HIYHEHHS CTPoeHHA o0pa3los paspabareiBaeMerx
METAMATEPHANIOB B HATHBHOM COCTOSHHW. PaisHTHE METOIOB HHTEpnperauuy
AAHHBIX MANOYINOBOTG PEHTTEHOBCKOID PACCERHHS OT NOMHAHCTIEPCHRIX CHCTeM
OCTACTCA AKTYANLNON O07ACTRI0 JeATEeNRHOCTH MHOTHX HCCheloBaTened, ITo
CBA3AHO HE TOMLKD C OTPOMHBIM PasHOODPaIHeM PeANBHBIX OOBEKTOB, HO M CO
CAOMHOCTEIO petienns 0DPAaTHBIX 31849 B 3T0i ob1acTH, TaKk Kak HHOOPMATHEHOCTE
MATOYTIOBRIX JAHHBIX CYIIECTBEHHO MEHBIIE, 1¢M, HATIPUMED, TAHHRIX TH{PaKIIHMT
OT MOHOKPHCTALIOB HAH 2eKTPOHHOH MHEPOCKONHH. 10 NPHBOIHT K TOMY, 49T
000 HOBBIA DOAXO0M K HHTEpIpeTalny taHHex MYP okaskisaerca upesssyaiino
MOIE3HBIM, 0CODEHHO B KOMIJIEKCE © JIPYTHMH METOIAMH. ABTOP CHPABELTHBO
OTMEYACT, YTO KOMMEPYECKDEe NporpaMMioe obecnedeHHe, MOCTABIAEMOE C
ofopynosanues 11 MYP, iMeet 3akpaiThiil K01 # OrpaHEdeHHBIT (v HKIHOHAT, HTO
JATPYAHACT €ro ajanTalMio K HOBLIM 3azavam. Takum obpaszom, paspaboTka
OTKPBITOrG H THOKOTO METO/d AHANHIa JAHHBIX ABMACTCH AKTYanwHON Haywawo-
NPaKTHYeCKOH 3ana4eil.

Obman onenka paborel. Jncceprannonnan padora Kyuko A.B. noceauena
AKTYANLHOH HaydyHO-NMPAaKTHYECKOl 3anaue COBEPIISHCTBOBAHHID METO0B
uHTEpnpeTanny Janaex MYP nna nomuaucnepenmx cucrem HanowacTuy, Pabora
BEITIOJTHEHA HA BRICOKOM HAYYHOM YPOBHE, JEMOHCTPHPYeT TIvDOKOe MOHHMaHHe
ARTOPOM KAk (PMIHYECKHX 0CHOB MeToaa MYP, Tak W cioskHOro MareMaTHyecKkoro

ANnapata, CEA3AHHOTO © pellendem obpartHelx 3anaq, [peanosentsle MeToIbl H



pazpaboTaHHOE NporpaMMHioe obecnedenne NPeacTapnaioT CYIIECTBeHHbIH BRI B
PasBHTHE AHATHTHHECKOTD HHCTPYMEHTAPHA 18 HCCe10BaHHA HAaHOMATEPHANOB.

Hayunas nHoBH3IHA. ABTOPOM NPEUIOKEH HOBRIT NOAXOI K HHTEPAPETALIHH
AaHHex MYP, ocHoBanHEl Ha BREASHHH YHHBEpPCANBHON BYHKIMH pacripeaeieHns
obbeMHBIX Aonel no paamycam wuepunn (VFDF). Dro nosponger cpasHHBath
PE3IVABTATRI, MOAYHYEHHBIE TIPH PATIHUYHLIX FHNoTe’ax o dopwMe HacTHIL, ¥To ObUTO
CEPLEIHOH NMpolneMoil B CYIECTBYIOUMX Merojax. [lpennomena MoIndHKamHA
MeTOqa DAaHecOBCKOrO aHanM3a s penleHHs o0paTHol 3alavd BOCCTAHOBICHHH
VFDF Ha npoHzB0IEHOR CeTKE pajMycoB HHEPLIHK ¢ PAIBHTOH CHCTEMON KpHTepHen
BRIOOpA PEryispH3aTOpa M OUCHKAMH JOCTOBEpPHOCTH peenus, Paspaboran
HTEPALHOHHEI MeToa BoceTanosnenns VEDF nas cueteM mwapoobpasHeix yacTui ¢
YHETOM MekdacTHaHOH wHTepdepentnn B npudnmkennn Tepryca-Hesnka s
MOTEHIHANA TBEPIRIX oep, 4TO NOIBOJISET AHATHIHPOBATE MIOTHBIE CHCTEMBI C
obBeMHOI Joneil HaHOPaIMePHEIX HeoJHOpoaHoeTeH 1o 40%, MeTon oTKpRIT M JUIs
HCNOUIB3OBAHMA OPYTHX NoTeHUHanos (H)kaswl, markve cdepsl) Q08 onHCcaHHA
BIAHMOJCHCTEHA 3APMKEHHBIX YACTHIL B KOJUIOHIAX HIAH 4acTHll ¢ aacophuHoHHBIMH
CIOAMH.

[pakrrveckan snaunmocts. Bee reopernyieckie paspaboTky peannioBaHsl
B BHIE KpoccnaardopMenHoro nporpammHore naxkera SAXSEV ¢ oTpeITHEIM
HCXOAHBIM KozoM. [laker npowen yenewHyro anpofaluio Ha peanbHeIX o0bekTax
(HAHOMIOPOUWIKH OKCHAOB IHPKOHHA, YTICPOAHBIE MATEPHATR, KOMIOIHTRL H T.L.),
4TO MOATBEPHIAAETCH AKTaMH BHEAPEeHHA H MyDNHKAUMAMHM B PELEHIHPYEMBIX
#ypHanax. Co3JaHo CcOnyTCTRYIONIEE BeD-NMPHIOKEHHE 1§ CHCTEMATHIALNH
naHHeix. Peanwsanus nakera NO3BOASET NPOBOAWTE AHATHZ Aankmx  MYP
HEIABHCHMO OT KOHKPETHOro 0Bopy 10BaHNs,

Jocropepnocts # OGOCHOBAHHOCTE OCHOBHBIX NOMOKEHHH W BRIBOJOE
paboTel MOATBEPHIASTCH KAK MATEMaTH4eckoil CTPOrocThIG Ha Boex  3ranax
NOCTANOBKH W PelleHHA NOCTABICHHON 3a1auM, Tak M KadecTROM  peuicHui
JOCTATOUHO NPeACTABHTEIBHOTO HAbopa MOJeIBHEIX 38184,

Juccepranma cOCTOMT H3I BBEICHHH, WIECTH [N1aB, 3aKMOYCHHH, CHHCKa
JMTEPATYPH M YMETRIpEX  OpHaowenHid. CTpyKTYpa  JOTHYHA,  HIIOKeHHe
MOCHe0BATENBHOE H HETKOE,

Bo BEg/ieHUy apTOPOM paccMOTPEHA NOCTAHOBKA 3agaud, oDOCHOBAHA e

AKTYAMBHOCTD H PACCMOTPCHEB! OCHOBHBIE 3TAlbl ¢ PEIIeHHN.

b



[naga 1 cogepmur nonpobHeii aHanTHHeCKH 0030p CYLIECTBYIOMIHX
MeTO0B aHanu3a AaHnerx MYPP, penpesenTatiBHO OXBATHIBAIOIIMIA THTEPATYPY [0
AanHOH ofNacTH, 4TO NEMOHCTPHpYeT raybokoe MOHHMAHHE ARTOPOM NpeIMeTHOd
ofnacti. CiHCOK NHTepaTypel BEAIOYaeT | B2 HOTOUHHEA, B TOM YHC/IE CORPEMEHHBIE
My GNUKAINHE B ABTOPHTETHRIX MY PHATAX

[masa 2 nocesmeHa BeIBOJY OCHOBHBIX  YPaBHEHHH, CBAILIBAIDIIMX
HHTeHCHBHOCTE MYP ¢ dyuxkuwein VFDF ans  gactun  pasamunoil  dopb
(3NAHNCOMA, UMIHHIP, Napavienennnel), ¥ ajantauud metoza Bailecorckoro
aHANM3A 18 pPelledds COOTBETCTBYHMLCH HexkoppexTHoH ofpaTHOM sajaun.
[IpencTagaeHo OCHOBHOE MHTEIPAILHOE YPABHEHWE, CBASRBAKONee (yHKIHIO
pacripeaeneHns 00bEMHBIX 10018l Mo paauycaM HHEPLUMH H HHTeHcHBHOCTE MYP nas
TpeX PaziH4HBIX THIIOB FeOMeTpPHYecKHX dQopM paccempateneii. PaccMorpena
MOIHQHKAINA METONA CTATHCTHYECKOH PeryIspH3allid JUIH MOHCKa MOAETBHOI
(Y HKIIHH pacnipefieieHHs ¢ y4eToM TpeboBaHtil, HANAraeMEIX HA HCKOMODE pelleHHe
(rnazrocTs W HeOTpHUateakHocTs), Tlpeanomedsl oOpMy/IBl 108 BBIYHCIEHHA C
MOMOUIBI0  HAHIASHHOTO  PELIEHHS  WHTETPATBHOH  XapakTepUCTHEM  MOIENH
NOMHIHCTIEPCHOH CHCTEMEI - VIENBHOH nosepxnocTH, CleaveT ocofo oTMETHTE, HTO
MPpeANoHEeHALIH BAPHAHT METOIA PELICHHA 0OPATHOH 381a4H MOIBOIACT HE TOIBKD
HAHTH MOJIEILHOS PAcTIpeeeHte, HO M OLUEHHTE €10 HeolpeaeleHHOCTD,

[nasa 3 comepuT pe3ylkTaThl TeCTHpOBaHHMA paspaboTaHHOre MeToga Ha
MOJEABHBIX TaHHBIX. Pesyabtarsl yOeanTensHo J0Ka3hIBalOT padoTocnocofHOCTh
METOAA: NOTPelHoCTs BoccTaHoBNCHU: VEDF ne npesstnaer 4% npu npaBuiasHoM
3agaHud  GopMbl, 3 pacuer yaenAbHOH NA0WAAH NOBEPXHOCTH OKa3WBAETCH
YCTOHYHBBIM K OLIHOKAM B OLEHKE aHH3OMETPHUHOCTH,

[MmaBa 4 onHCHIBACT APXHTEKTYPY H (YHKUHOHAIEHOCTE [NPOTPAMMHOIO
MaKkeTa [Aa8 MNOHCKA BOIMOXKHBIX MOZENed pacnpejelieduii NoIHIRCNEpCHO
CHCTEMBI M0 JaHHBIM PACCESHHA W BRIYHCICHHA COOTBETCTBYIOINEH MOJenn
yAensnoH nosepxHocTH SAXSEV, a tamme cucTemy Kpwrepuer ana Bribopa
ONTHMANBHONO  perynapusatopa. Onucan cueHapuil paloThl © nporpaMMHBIM
NAKeTOM, KOTOPBIH  HBANETCH, MO CYTH, METOJMYECKHM  PYKOBOICTBOM.
PaspaGorannelil nakeT HHTEpeCeH TeM, 4TO CONPOBOKIAET HAalIEHHEIE PeleHs
OUEHKAMH HX Ka4ecTBa, 4T [03BONAeT HCCASI0BATEN0 HAX0IHTE MOJETH, Hanbonee
afleKBATHEIE Kak 1o hopMe pacnpenenennii, Tak 1 no THny dgopmdarropa.

I'maga 5 npencrapaser paspaboTannblii MTEPAUMOHHENT MeTol  yueTa



HHTepePEHIIMOHHLIX  BKNAAOB W AEMOHCTPHPYET ero  spekTHRHOCTE Ha
MOJIENBHBIX TaHHAIX.

['liaga & MOCBALIEHA NPHMEHEHHIO METOA K PeATbHREIM IKCTIEPUMEHTATBHEM
AQHHBIM, NONYHEHHBIM [0 MOPOUIKOE CAMKHBIX OKCHIOB LUHPKOHWA M HTTPHA.
Onucan meron npenpapurensHoil ofpaborkn kpussix MYPP, vuurteisaoumii
BKJIAB! OT (}OHA ATOMHOIO PACCERHHA W arfIOMEPATOR YaCcTHIL B peallbHOM obpasie.

Bee rnaeel B cama Juccepralms 3aBepLIAOTCd YCTKHM Pe3lloMHpOBaHHEM
MOTYUEHHBIX Pe3yNLTaTOR.

H3 cunbHBIX cTOPOH pafoThl MOAKHO OTMETHTE ClEVIONIEE,

— DyHIaMEHTATEHOCTE TOAX0/1a; ABTOP HE OrPaHHYHBAETCH YACTHBIMH
PeICHHUAMM, & NTpennaraeT o0UHA MeTO/l, OCHOBAHHBIH Ha CTPOFOM MATEMATHYECKOM
annapare (Teopema baiieca, peryispuisauns Tuxonosa). Maremaruueckuii annapart
H3MO®eH cTporo W nogpobno. BeiBol OCHOBHEIX YpPaBHeHMH, CBA3BIBAFOLINX
HHTEHCHBHOCTE paccesHua ¢ VFDF nas Tpex mogenshsix qopm (anaunconn,
UHIHHAP, MapaiIelenunes), AocTaToded Aaf NoHuMadus  Teopuu. Ocoboro
BHHMAHHA  3aCNVEHBACT  BBEICHME  OopurHHansHoro  Kputepus  [IMPMIN,
NOIBONAGIETO KOHTPOIHPOBATE QHIHYECKYH) 4JIEKBATHOCTE PEILICHHA.

— YHHBEPCANBHOCTE: HCTTONBIOBAHHE PAJIHYCA HHEPITHH B KAYECTRE apryMeHTa
VFDF nossonser npuMeHsTh METOIL K YACTHIAM pasiuqHoil (opMbl, HECMOTpa Ha
TO, 4TO ABTOP OTPAHHYHICH TpeMs opMamMi.

— lpeanomennnsii MeTo pacteTa yAeAEHOH OBEPXHOCTH H €8 NorpeliHocTH
Ha ocHoBe soccTanornenno VEDF npencrasnser Gomwunyio MPaKTHHECKY IO
LUEHHOCTh, TaK Kak [O3BOASST HCNOMbI0BATH HEIABMCHMEIE JaHHBIE (HanpuMep,
afcopOLHOHHRIE ) 18 BATHIALHE MOIETH.

— Yuer unrepdepenunonasx AdQeKTOR: NPeIOKEHHBIH HTepalHOHHbI
METOT YCTPaHACT NPHHUMIHAIBHOS OTpaHddeHHe DOILIIHHCTEA CYUISCTBYHOUIHY
METO0B, Je/afd BOIMOKHEIM AHATH3 IUIOTHBIX CHCTEM. ABTOP YeCTHO YKa3hiBaET Ha
BOSHHKAIOUHE TIPH BBICOKHX KOHUEHTPALMAX YacTHI OCUMIIALMW PENIEHHA H
NpeAlaraeT NPakTHYeCKHH Cnocod WX NOJasnenHs Yepes yopeIHeHHe.

— [llpakTuueckas OpHEHTHPOBAHHOCTL: pa3paboTaHHHI  NPOIPaMMHBI
koMiuieke SAXSEV aBnsetcs roTonkiM HHCTPYMEHTOM [I8 HCeCiHenoBateneii, 4To
NOJATBENHAIAETCA AKTAMH BHEPEHHS,

CiefiyeT OTMETHTE PAJl HEAOCTATROB paloThi:

I. B rnase 3, cpapHeHHe HCTHHHONH W nNpeanonaraeMoll MOIETH NPOMCXOINT Ha



OCHOBE HHTETPAILHOH OTHOCHTENBHON NOrpeiHocTH dyHKIHN pacnpeleneHns
oObemMHBIX AoneH, OAHAKO HA OpaKTHKe BAWHBI TAKAKES OLUCHKH TOYHOCTH H
CTabHILHOCTH BOCCTAHOREHHA TAKHX XapakTepHeix ocofeHHocTedi dyHKUuii
pacnpeiaeneHn, KAk NONOWKEHHA H NONYIIHPHHE nHKoB. B pafore takoit anamms
OTCYTCTBYET.

Z. AnropHTM BeIOOpa 3HaueHMH BECOBHMX KOS(MMIMEHTOR NpH  OTAeThHBIX
KpUTepHAX B dopmyne (4.9) obobmarowero xputepua TOTAL  onwcan
HEIOCTATOMHO YeTKO.

3. He npHEeleHBl pe3ynbTaThl CPaBHEHHS © W3IBECTHOH nporpammoil GNOM w3
ceofoaHO pacnpocTpansemoro naxeta ATSAS, KoTopas MOIEONSET HAXOAHTE
obbeMHBIE pacnpenenenus ans paga (GopMlakTOpOR pacceHBaTensii MeTodoM
PEryIApH3ALHE Ha METPHKE TNEPBOH NPOHIBoIHoR no pewenno, Moxao Gelio
Dbl HECKONBKO PAaCUIMPHTE CPABHEHHE ¢ COBPEMEHHBIMH  3apyOeiHbIMu
MporpaMMHBIMH NakeraMu (Hanpumep, [RENA, SASfit) ans Gonee werkoro
NOIHITHOHHPOBAHHA HOBHIHE SAXSEY.

4. B pabote wrepannonHbiil MeTon onpofoBaH 418 HETEPNPETALIHN Janex MYPP
OT [LIOTHOH MOAHIHCTICPCHON CHCTEMBI clepHYECKHX HACTHI[ ¢ TOTEHIMATOM
BIAUMOIeHCTEIA TBepABIX cep. Her anpobaumn ans cuctem ¢ apyrumu
hopmami vacTin,

UTMedeHHRE HEJOCTATEH HHKOHM 00pa3oM HE CHHMKAWT TeopeTHueckoll M
npaKTHYeckoll 3nauyumocTH paborsl AB. Kyuko, Benofnennofi Ha BEICOKOM
Hay4HoM yposte. OCHOBHBIC NOMOKEHHS JTHCCEPTALHH CBOCBPEMEHHO I NOJIHO
ONYDIMKOBANE! B HAYIHBIX H3LAHUAX (B TOM 4HCae B TpEX wyphanax w3 [lepeyns
BAK), nokraisisanmcs 1 oBcy#IaTHChH Ha HAYSHBIX KoHepeHumnax, Pazpabotansume
AHCCEPTAHTOM fporpaMMabii naker SAXSEV u Web- npunowmenne SAXDB
MPOLLUTH TOCY IAPCTBEHHYK PETHCTPALMIO |, ¢ paspewneHus YHusepcutera MTMO,
MOMHO TOAYYMTE JA0CTYT K HX NONHOMY HCXOAHOMY KOOV, 4T0 obecnedHBacT
BOSMOWHOCTE  [IPAKTHYECKOTD HCMONLIOBAHHA PEIYIBTATOR ABTOPA B IPYTHX
HayUHBIX  Jadoparopusx,  AstopedepatT npasmABHO W NOAHO  OTpEKAeT
COJepHaHHE JTHCCEePTALIMM.

Aucceprauns  Aprema  Baanumuposnua Kyuko sensercs sasepuienmoii
HayqHO-KBATHpHKAUMOHHOR  paboToil, B KOTOpPOIl NOMVYEHBl HOBLIE HAVHHO
00CHOBAHHEIE PE3YNBTATHI, KOTOPBIE B COBOKYVIHOCTH NPENCTARTZIOT MeTOom

PCUIEHHA HEKOPPEKTHBIX 330849 ¢ 3aBe]oMO HEOTPHIATEIBHBIMH PCLICHHAMM,

L]



ONHCHIBAEMBIX HHTCIPAIBHBIME  YpasHennamu, Coaepkanie AHCCEpPTALHOHHOTO
HCCIIE/IOBAHHA H OCHOBHBIE €70 Pe3VILTATH NOMTHOCTBIY COOTBETCTRYIOT MACNOPTY
cnennaneHocTH 132, Jlnccepranma AB. Kyuko nonHocTsio cooTBETCTBYET
tpebosanmaM . 9-14 [Monowenns o NOpsajike NPHCY®/ICHHA VYeHBIX creneteii,
yieepaennoro [ocranornennem [Npaentensersa PO Ne 842 or 24.09.2013 . &
AEHCTBYIOUIEH pelakiHH, NPeLARIASMEIM K IHCCEPTALMAM HA COMCKAHNHE YHEHOH
CTIEMEHH KaHinaaTa Hayk no coeuuansHocTH 1.3.2 «flpubops n metomas
IKCTIEPHMEHTANRHOM pH3NKNy, a eé anTop, Aprem Baamumuposun Kyuko, noctonn

MPHCYKASHHA YUSHOH CTENeHH Kannaata PH3HKo-MaTeMaTHIeCKHX Hay K.

OpHUMANBHEBIR OTITIOHEHT:

FMABHBIH Hay4HBIE COTPY AHKMK DeaepalbHOro rocy IapeTEeHHOI0 GI0TKETHOTO
yupesenns "HalnoHalsHeil necneaosatensernil tenrp "Kypuatoeckumii
HHCTHTYT', KypuaTosckuil KoMnnexe kpuctanaorpadiin i hoToHHKN, Wucruryr
kpucTamnorpagun um. A, B. lyGuukosa, nadopatopns pediieKToMETRHE H
MANOYTIOBOTO PACCEAH M,

AOKTOP XMMHYECKHX HAYK No cneunansHocTn 01,04,18 (1.3.20) -
Kpuerannorpadus, Gpuinka kpuctamios,

Boakoe Baaguwmup Baagumuporny /

Hara: |8 nexadps 2025 r.

Cornaced va obpaboTky NepeoHaNLHEIX JaHHbIX.
Anpec: 119333, r. Mockea, Jlennnckuii npocnexr, 59
Tenedon: +7 (499) 135-54-50, +7 (926)963-38-06

e-mail: vvof@ns.crys.ras.ru, volkicras@mail.ru

[Moamues Bonkosa B.B. sasepsio
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