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CUCTEMA NHTEJIJIEKTYAJIBHOI'O AHAJIM3A JTAHHBIX
®UN3NOJIOTUYECKUX NCCJIEJOBAHUN B CIIOPTE
BBICIIINX JOCTUXKEHUI

B.B. Enuwes, A.Il. Hcaes, P.M. Munuaxmemos, A.B. Moguan,
A.C. Cmupros, JI.B. Coxoauncrkuti, M.JI. [[oimbaep, B.B. 9paux

B pabore npencrasiena apxurekTypa cucrembl MedMining, koropast npeiHa3Had9eHa J1JIsl UH-
TEJUIEKTYAJbHOTO aHAJIN3A JTaHHBIX (DU3NOJIOTHIECKUX UCCIe0Banmii criopreMmenoB. Cucrema obec-
MeYNBAET SKCIOPT PE3yJIbTATOB M3MEDPEHU B XPAHWIWINE JAHHBIX. |lo//1ep:KUBaeTCsi XpaHEeHNe
KaK HeoOpabOTAaHHBIX PE3y/IbTATOB U3MEPEHUi (3HAUEHNUIH, IIOCTYIAIOMIUX HEIIOCPEICTBEHHO C IPU-
60pOB), Tak U nX 06PAGOTAHHBIX AHAJIOIOB (II0JIyYAEMBIX IIyTEM YCDEIHEHUsI, AlllIPOKCUMAIIH HJIH
JPYTUX WHTErPUPYIONUX JIEHCTBUH HaJ, 06pabOTAHHBIME JTAHHBIME). VIHTEUICKTyaTbHBIH AHATAS
Pe3yJIbTATOB U3MEPEHUI HAIIPABJIEH Ha OIpe/Ie/IeHNe KJII0UEBBIX MMOKa3aTe el pe3y/IbTATUBHOCTA U
3 DEKTUBHOCTH METOJUKHN TPEHUPOBOK, & TAKKe IIOMCK TPEHJIOB U aHOMAJIMIi B 9TUX MOKA3ATEJISAX
J71si THOKOTO M3MEHEHUsI TPEHUPOBOYHOTO T'paduKa.

Karouesvie cao8a: uMmeatekmyasbhoili anaisusd 0aHHoiT, TPOHUuAUULE OGHHBLT, HU3UOAOUNE-
CcKUue UCCAedosanus, Cnopm eucwux docmustcerut

BBenenue

[Tox unmennexmyasorvim anasusom dannoir (Data Mining) NOHUMAIOT COBOKYITHOCTb METO-
J0B JJId O6Hapy)KeHI/IH B JaHHBIX paHee HEU3BECTHDLIX, HETPUBHUAJIbHBIX, IIPAKTUIE€CKH IIOJIEC3HBIX U
JOCTYITHBIX MHTEPIIPETAINY 3HAHUM, HEOOXOIUMBIX JJIsI IPUHATHUS PEICHUN B pa3InIHbIX cdhepax
qesI0BevecKoil nesitesibHoCTH |2]. TexHoIO0rNn NHTEIUIeKTYaIbHOIO aHAJIN3a JAHHBIX IPUMEHSTIOT-
Csl B IIMPOKOM CIIEKTDE IIPEJIMETHBIX 00JacTeii, B ToM uucsie B Meaunuue u dbusnosnoruu [1, 3).
OptHo#t U3 cdep TPUIOKEHUST TEXHOJIOTHI HHTEJUIEKTYAJIBHOIO AHAIN3a JAHHBIX B MEJIUIUHE U
PUBNOJIOIrUH SIBJISIETCSI CIIOPT BBICIINX JOCTHYKEeHN. MOHUTOPHUHT, HAKOILIEHIE ¥ MHTEJLIEKTYaJIb-
HBII aHAJIN3 JAHHBIX 0 (PU3NIECKON U OMOXUMHUIECKON aKTUBHOCTH CIIOPTCMEHOB HaIIPpaBJIEHBI Ha
ompeJie/ieHre KJIIOUEBBIX IOKa3aTeseil pe3yIbTaTuBHOCTA U 9P (OEKTUBHOCTH METOIMKN TPEHUPO-
BOK W ITOMCK TPEHJIOB M aHOMAaJINi B 3TUX ITOKA3ATE X JIJII THOKOI0 U3MEHEHNsT TPEHUPOBOIHOIO
rpaduxa [4, 10-12].

B pamkax mporpaMmmbl passutus HOKHO-YpabCKOro HAIMOHAJIBHOTO HMCC/IEI0BATEILCKOTO
rocymapcrsernoro yuausepcntera (HUY HOVpI'Y) kademapoii Teopun n MeTomuku busmaeckoii
KYJIBTYPBI U CIIOPTa U Kade poii CHCTEMHOTO ITPOIPAMMUPOBAHNS BBITIOIHSIETCSI COBMECTHBIIH ITPO-
€KT, B paMKax KOTOPOro paspabarsiBaeTcs nporpammuas cucrema MedMining, mpegnasnadeHHast
JUIsT cOOpa M MHTE/JIEKTYAJBbHOIO aHAJM3a JAHHBIX (PU3MOJOMTIECKIX MCCIEIOBAHUN CIIOPTCMe-
mos HY FOYpI'Y. B nanHoit cTaThe paccMaTpUBaETCsI KOHTEKCT JAHHOTO IIPOEKTA, apXUTEKTYPa
u npuHIUnbl peanu3anun cucremMbl MedMining.

Cratbst OpraHn3oBaHa CaeaymuM odpasoM. Pasen 1 coaepKuT onucaHue mpejMeTHOl 00-
sractu ipoekta MedMining. B pazene 2 paccMoTpeHa apXxUTeKTypa CUCTEMbBI U TEXHOJIOTTIECK A
UKJI PabOTHL ¢ Hell. B 3ak/oueHnn CyMMUPYIOTCS TIOJTy Y€HHBIE PE3YIbTAThI U 00CY K IAIOTCST Ha-

IIpaBJICHUA ,ZLaJIbHefILHHX I/ICCJIG,H,OBaHI/Iﬁ.
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1. IIpeamernas obiacth mmpoekTta MedMining

MOILGJH) Hpe,ILMeTHOﬁ 00JIaCTH OIUCHIBAECT OpraHmu3alyio U IIpoBeACHUE HCCHE,HOB&HHﬁ, CB4-

31 MEXKJYy CIIOpTCMEHaMH MW TpPpEHEpaMM, a TaKKe HCIIOJIb3yeMOoOe O60py,ILOBaHI/I€. ﬂHanatha

CYHOIHOCTBb-CBA3b , OTpazKarollasd MOE/Ib Hpe,H,MeTHOfI O6JIaCTI/I, IpeacTaB/JI€EHa Ha PUC. 1.
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Cucrema NHTEJJIEKTYAJIbHOTIO aHaJ/JIn3a JaHHbIX d)I/ISI/IOJ'IOI‘I/I‘IeCKI/IX PICCJ'Ie,E[OBaHPIﬁ. .o

1.1. OpraHusaiusi UccJjieJ0BaHUN

Oprasuzalyst UCCIeIOBaHUNI XapaKTepU3yeTCsl CACAYIONIAME CYITHOCTIMU: HCCIEI0BaHUE,
HCCJIeIOBATEb, METOJINKA, OubInorpadudecKast CChLIKA U 3TAIl NCCJIEI0OBaHUSI.

Hcceaedosanue HalpaB/IeHO Ha OIEHKY COCTOSIHUAS W IIOATOTOBJIEHHOCTH CIIOPTCMEHOB Ha Oase
KOMILJIEKCA METO/INK TPEHUPOBKH.

Hcenedosamenn COTPYJHHUK, OCYIIECTBJIAIONINI IIOATOTOBKY NPHOOPOB, HaOJIIOJCHHE 33
CIIOPTCMEHOM BO BpPeMsl UCCJIeIOBAHUS U SKCIOPT JAHHBIX MCCJIEIOBAHUS.

Memoduxa tpencTasiisieT coboil omMcaHme MOAX0a K IIPOBEISHUIO MCCIEIOBAHNN U TOIpa-
3yMeBaeT IMPOoBeJeHne HabOpa UCCICTOBAHUIIA.

Bubauoepaguveckasn ccoiaka  6GubauorpaduaecKuii HCTOYHNUK, UCIIOJIb30BAHHBIN B paspabo-
TAHHOU METOJINKE.

Iman uccaedosarus, — OJIHA U3 MOCIAEIOBATEIbHBIX 3a/1a9 MCCJIEI0BAHNSI, KOTOpas CBA3aHA
C OLIEHKOH (PUBMOJIOTMYECKOr0 COCTOSHUS CIIOPTCMEHA.

Jlaboparm POBOIUT M3MEpPEHNE Pa3/InYHbIX ITOKa3aTe/ell pa3IndHbIX [I0OKa3aTeIeil CropTc-
MeHOB (bU3HOJIOIMYECKOTO COCTOSIHUST CIIOPTCMEHOB (11y/ibe, jasierne, YKI' u ap.) Bo Bpems u

I10CJIE TPEHNPOBOK C IIOMOIIBIO PA3JIMYIHOT'O O60py,£[OBaHI/ISI.

1.2. CnoopTcMeHBI U TpeHephbl

CBsA31 MeXKJIy CIIOPTCMEHAMH W TPEHEPAMHU XapPaKTEPHU3IYIOTCS CJIEIYIONINME CyITHOCTSIMU:
CIIOPTCMEH, TPYIIIa CIIOPTCMEHOB, PEXKUM TPEHUPOBOK, BUJI CIIOPTA, TPEHEP.

Cnopmemen  HMCHBITYeMBbIH B ucciienoBaHusax. MoykeT 3aHUMATBCS HECKOJBKUMU BUIAMUI
CIIOPTAa IO/ PYKOBOJCTBOM HECKOJJIBKUX TPEHEPOB.

I'pynna cnopmcemerno8 — CIIOPTCMEHBI, KOTOPbIE UMEIOT OJIMHAKOBBIN PEXKUM TPEHUPOBOK.

Peosicum mpenuposor ONNCAHNE TPEHUPOBOUHOIO IIPOIECCa CIOPTCMEHA WA T'PYIIIIbI
CIIOPTCMEHOB B PaMKax OJHOT'O ITAIla UCCACTOBAHUSI.

Bud cnopma  HazBaHUE M XapaKTEPUCTUKHU OIMPEJEJEHHOIO BUJIA CIIOPTA.

Tpenep OTBETCTBEHHBIN 3a IOJIOTOBKY CIIOPTCMEHOB. MOXKeT TPEeHHpPOBATH PA3TUIHBIX

CIIOPTCMEHOB II0 pa3HbIM BHJ/IaM CIIOPTa.

1.3. IIpoBenenme uccJegoBaHUil

[IpoBesieHne wCCIEIOBAHNN XapaKTEPU3IYETCsI CJEAYIONMMHI CYITHOCTSIME:  O0CJIeIOBAHME
croprcMena, ¢asza 00cje0BaHusI, COCTOSTHIE CIIOPTCMEHA, JIOIMOJHUTEIbHBIN aTpubyT, Heobpa-
boTaHHOE HaHHOEe M 0OpaboTaHHOE JTaHHOE.

Obcaedosarue cnopmemena — CHsiTHe (DU3UOJOTHIECKUX MOKa3aTeseil ClIOpTCMeHa Ha IPH-
bopax B paMKax OJIHOTO 3Talla UCCJIeI0BaHUs.

Dasza obcaedosanus — IIar 006CJIEIOBAHNS, IIPEIIIOIAraONIN CHITHE ITOKA3aHWA OIpeIe/IeH-
HOro npubopa B X0Jie TPEHUPOBKHU CIIOPTCMEHA.

Cocmosnue cnopmemena — HabOp arpubyTOB, XapaKTEPU3YIOMINX JIUHAMUIHOE (PU3UOJIOIH-
YECKOE COCTOSHHE CIIOPTCMEHA.

Lonoanumenrvnorti ampubym — arpudbyT cymrHoctn CocrosiHpe CIOpTCMEHa , Ha3BaHUe U
CeMaHTHKa KOTOPOTO OIpEIe/IAeTca ncciaeaoBaresieM. MoxKeT ObITh BBEJIEHO HEOIPAHUIEHHOE KO-

JINYECTBO JIOTIOJHUTEJIbHBIX aTpubyTOB. lOMOMHUTENBHBIH aTpulyT MO3BOJISIET UCCIEIOBATEIIIO
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OTCJIEXKUBATDH BJIUSIHUE PA3JIUIHBIX (PAKTOPOB JFOOO0H TPUPOJILI HA (DU3UOJTOTHIECKOE COCTOSTHUE
CIIOPTCMEHA TPEHUPOBOUHBIN Iporiecce (Hanpumep, hakT nmpuemMa 1 KOJMIECTBO IPUHSITHIX Mperia-
paTOB JIO WU [OCJIe TPEHUPOBKH).

Heobpabomarmnoe dannoe  eIMHUIHOE 3HAYEHEE OJHOTO M3 MApaMeTPOB, M3MEPSIEMbIX MPHU-
6opoM.

Obpabomannoe dannoe  3HAYEHUE, IMOTydaeMoe U3 HeOOPaDOTAHHBIX JAHHBIX IIyTEM YCDPEeJI-

HEHUd, allIPOKCUMAIUN WU JPYTUX UHTEI'PUPYIONIUX JeHCTBUMN.

1.4. O6opynoBanue

ObopyioBaHme, UCIOJB3YEMOE MPU ITPOBEJIEHUN HMCCIEIOBAHUN, OIMUCHIBAETCS CYITHOCTSIMU
pubop, pexuM paboThl Npubdopa, U3MEpPsIeMbIil mapamMerp.

IIpubop nipencraBisgeT coboii TPOrpaMMHO-AIIAPATHBIN KOMILIEKC /I U3MepeHus (hU3noJIo-
TUYIECKUX [APaMeTPOB CIIOPTCMEHA.

Peotcum pabomor npubopa  coctosiaue paboThl pubOpa, IIPU KOTOPOM OH MOYKET U3MEPsITh
OIIPEJICJIEHHY IO TPYIIILY IapaMeTPOB.

Hzmepaemuili napamemp  mnapamerp (PU3UOJIOTTIECKOTO COCTOSTHUSI CHOPTCMEHA, KOTOPBIi

MOKHO U3MEPHUTDH JAHHBIM IIPUOOPOM.

2. Apxurektypa cucrembl MedMining

OHI/ICaHI/Ie APXUTEKTYPbI CUCTEMBI ITPUBOJIUTCA B HOTAITUA UML, 1 BKJIIOYaET B cebd onncanne
allllapaTHbIX KOMIIOHEHT 1 HpOFpalVIMHOﬁ APXUTEKTYPHBI.
2.1. AHHapaTHI)Ie KOMIIOHEHTDbI CCTEMBI

Ha puc. 2 npencrasiena nuarpamma passeptoiBanus cucreMbl MedMining.

MK NccnepgoBatens

KnvneHt MedMining |------{----fr---mmmmmeeees :

CeTb
______ KnneHt
AMNK
AnnapaTHO-MPOrpaMmmHBbIii CynepkoMnbioTep

KOMMeKC '
CraumoHapHas [ [ |

KOMMOHEHTa

Mob6unbHast
KOMMOHEHTA MedMining

Puc. 2. Pasmenienue cucrembl MedMining
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Cucrema NHTEJJIEKTYAJIbHOTIO aHaJ/JIn3a JaHHbIX d)I/ISI/IOJ'IOI‘I/I‘IeCKI/IX PICCJ'Ie,E[OBaHPIﬁ. .o

Cucrema MedMining pasmemaercs Ha TpeX OCHOBHBIX KOMIIOHEHTaX: € IIOMOIIBIO
annapammo-npozpammnozo xomnaexca (AIK) VccnenoBaresb npoBouT CHsTHE (DU3HOIOIHYE-
CKUX TOKazaTeJieil criopreMeHos, s B3aumogeiicreus ¢ AITK u cepsepom cucrembr MedMining,
UCCIIe/IOBATEIb MCHOJIb3YeT OOBIYHBI nepconasvtoil komnvromep (IIK), niist mpoBejieHusi pecyp-
COEMKUX BBIYUCJICHUH, TAKUX KaK MHTEJJIEKTYAJbHbI aHa M3 JaHHBIX CBEPXOOJIBIINX 00'bEMOB,
ucrnossdyercs cynepromnviomep CKIUD-Aspopa FOVpI'Y  [5].

Ha nuarpamwme fesitesibrocTH (pHC. 3) MOKA3aHO B3AMMO/JICHCTBIE aKTEPOB C OCHOBHBIMU KOM-

IIOHEHTaMM CHUCTEMBI.

L0
3
v
o B E]
BOJ UCXOAHBIX KcnopT
S A A HabntoaeHune P
> LaHHbIX JLaHHbIX
[
o
L%
s
I
s
5 > TpeHunpoBka
Qo
o
=
o
4 CHaTne
<=t nokasaHwuii

-]

£

£ NHTennekTyanbHbIl «datastore» e |
% aHann3 MedMining
=

2

s

[

=

= " ®

K HTepnpeTauus

5 pesynbTaToB

13

o

o

=

Puc. 3. TexHomoruvueckuil MUK IPOBEIEHNAS UCCIETOBAHMI

B mporecce cHsaATHS TOKa3aHUil 3aJefiCTBOBAHBI CJEyIONMEe akTepbl: VlcciemoBaTeb,
Cnopremen, ATIK u cucrema MedMining. Ilepen nauamom kaxkmoit Pasbl obcieoBanus (Tpe-
uuposkn) ccnenoBaresns BoimosHsier cHsitue mokasanuii Cocrostnust criopctmena u Jormosau-
TeJIbHBIX aTpUOyTOB, KOTOpPble OTHOCATCH K janHoMy VccienoBanuio. [losydennbie nmokasaresin
Uccnenosarens BaocuT B cucremy MedMining.

[Toce xamubpoBru obopymoBanust AITK crmopreMeH HaumHaeT TPEHHPOBKY. Bo BpeMst Tpe-
uuposku Uccnenosarens ciaenut 3a cocrosiimem Cropermena. [lokazatenn dpusmosornaeckoro
cocrostHus cropcrMmena moctynaoT B 110 AITK, Ha KoTopoM IMpoxoauT AaHHas ¢raza obciienoBa-
nus. [lo oxonyanmn TpeHupoBKu VlcciaemoBaTesb BBINOJHSAET BHIIPY3KY 00pabOTaHHBIX U HEOO-
paboTaHHBIX JIAHHBIX HCCJe/oBaHnsd U BHOCUT uX B cucremy MedMining. Ilosyuennbie nanube
xpansaTcs Ha cepBepe cucrembl MedMining  Kak B Bujie TEKCTOBBIX (DailjioB, TaK U B BUJIE TaOJIHI]
XPaHUJIAIIA.

CobpaHHbIe TaHHBIE TI0/IBEPTalOTCs HHTE/IEKTYAJIbHOMY aHaJm3y 110 BeIOopy VccaenoBarerisi.
Cucrema MedMining obecrieunBaer pelieHre CJIEIYIONINX OCHOBHBIX 3a/1aY MHTEJIEKTYaIbHOTO

aHaJIn3a JaHHbIX: KJIaCTe€pUu3allus, KJIa,CCI/I(bI/IKaLLHH 1 aHaJIN3 aCCONUATUBHBIX IIPDaBUJI.
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2.2. IIporpamMmmMHBIE KOMIIOHEHTBHI CUCTEMBI

Monynbaast cTpykTypa cucreMbl MedMining npecrapiera Ha puc. 4 U COAEPXKUT CIIELYIONINEe
KOMITOHEHTBI. Brewmnut unmepgetic (FrontEnd) Bkiarodaer B cebsi IOJCUCTEMBI, 00ECTIEUNBAIOIINE
nHTEepdEiic KOHETHOTO IMOJIB30BATE IS U IIepeIady oIy YeHHOH 0T Hero nHMOPMAIIH TOICACTEMAM
snympennezo unmepgetica (BackEnd), KoTopble BBIIOJHSAIOT ee 06pabOTKY.

B cocras BackEnd Bxomar ciemyrommue moacucrembl. Cobomgnas penamuonnas CYB/I ¢ or-
KPBITBIM UCXOIHBIM KozioM PostgreSQL 6], B koTopoii xpausTest Bee nannbie cucrembl MedMining,.
Acunxponnasi pacupejesernast ogepeib 3agada Celery [7] m03BoJIsSIeT BBIIOIHITH PECYPCOEMKHE
3aja4qn B (POHOBOM PEXKHUME, MMOJIyIaTh HH(MOPMAIINIO O XO/I€ BBLIIOJTHEHUs 3324 U ap. bubymo-
TeKa MaPaAJIIEIbHBIX AJITOPUTMOB HHTEJJIEKTYAJIbHOrO aHam3a JaHHBIX LibDM, peamu3yrormx

pellleHnst 3a7a9 KJIACTEPU3AINN, KJIACCU(PUKAIINN 1 ITONCKA aCCOIMATUBHBIX TTPABMIII.

—1
MedMining
—1
BackEnd FrontEnd
use 1
« »
«Use»’,3 POStgreSQL <" -------- P— POI’tal
: —1
' «use»
Celery S “JTWarehouse
«use», -
N ~~._«use»
y LibDM -4 Analysis

Puc. 4. Moaynbras crpykrypa cucrembl MedMining

Warepdeiic FrontEnd Britogaer B cebs ciremyromue mogcucreMbl. Portal mpeacrasiisger coboit
BeO-IIPIJIOYKEHNE, HAIMCAHHOe Ha OCHOBe (dpeiiMBopka Django (8] u siBisieTcst TOHKUM KITHEHTOM
cucrembl MedMining. Ilomgcucrema Warehouse orBedaeTr 3a MMIOPT JTaHHBIX (DUBNOJIOTHIECKUX
nuccaenoBanuit B xpanmmine Ha ocHoBe CYBIl PostgreSQL. OyHKImy uMIopTa U Ipeodbpas3oBa-
Hust nogcucreMbl Warehouse paboraioT acuHXpoHHO B Bue 3agannii Celery. [logcucrema Analysis
IpeHa3HaYeHa, JIJIsT IOCTAHOBKH 33189 WHTEJIJIEKTYaJbHOIO aHAIM3a ¥ BU3YAJU3AIMH Pe3y/IbTa-

TOB aHaJIU3a.

3. 3akJirroueHue

B pabore npencrasiena apxurekTypa cucteMmbl MedMining, koropas mpeaHasHadeHa st
MHTEJUIEKTYaJIbHOTO aHaIN3a JAHHBIX (PU3MOJOIHIECKUX UCC/IenoBaHuil copremenoB. Cucrema
obecrreanBaeT KCIOPT Pe3y/IbTATOB U3MEPEHUIl B XpaHWINIINE JaHHbIX. [lomgepkuBaeTcs XxpaHe-
HIE KaK HeoOpabOTAaHHBIX PE3yJIbTATOB W3MepeHWH (3HAUeHUil, MOCTYIAIOIIX HEIIOCPeICTBEHHO
¢ mpubOpOB), TaK U X 0OPADOTAHHBIX AHAJIOTOB (IOJIyYaeMBbIX IIyTEM yCPETHEHUsI, AIIPOKCUMAa-
UM WK JPYTUX UHTEIPUPYIONIUX JieficTBrii Ha i 06paboTaHHbIMU JIaHHBIME ). THTe 116K Ty abHbII
aHaJIU3 Pe3y/IbTAaTOB M3MEPEHUl HalpaBjeH Ha OlpeJie/IeHne KJIIOUEBhIX MOKa3aTe el pe3yabra-
TUBHOCTH ¥ 3(PPEKTUBHOCTU METOIUKHA TPEHUPOBOK U IOMCK TPEHIIOB M AHOMAJIMI B 3TUX IIOKAa-

3aTeIdx.
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Cucrema NHTEJJIEKTYAJIbHOTIO aHaJ/JIn3a JaHHbIX d)I/ISI/IOJ'IOI‘I/I‘IeCKI/IX PICCJ'Ie,E[OBaHPIﬁ. .

Cucrema mospoJisier Vcce1o0BaTesfo BIMOTHSITD CJIEIYIOININe OCHOBHBIE (DYHKITUN:

® BLIPAOOTKA 3AKJIIOUEHUs] O COCTOSTHUYM KOHKPETHOT'O CIIOPCTMEHA;

® IIPOBEJIEHNE KOPPEKTUPOBOK PEKMMa TPEHUPOBOK CIIOPTCMEHA;

® BbIsIBJIEHUE HAUDOJIEE YCIIENTHON METOIUKU TPEHUPOBOK;

® TICCJIE/IOBAHNE BJIMSTHUS TPEHUPOBOYHOTO IIPOIECCa Ha (PUBNOJIOTTIECKOE COCTOSTHUE CIIOPTC-

MECHa (BKJHO‘{aH JOIIOJIHUTEJIbHBIC napaMeTpm).

MCCJIE,Z[OB&HHH, npeacTaB/JI€HHbIE B ,HaHHOfI pa60Te, opearoiaracTcd IMPoJO0JIZKUTD 110 CJIEIYTO-

IIM HallpaBJICHUAM. COS,IL&HI/IG METO/I0B MHTEJ/IJIEKTYyaJIbHOI'O aHaJIn3a JaHHbIX, KOTOPbIC YIUTDI-

BaloT crienuduKy JaHHOI mpeaMeTHoi obractu (dbusnosorns npodecCHOHATBHBIX CIIOPTCMEHOB).

Hpyrum HanpasienueM siBisiercs npuMenenne napasuieababix CYBIT [9, 13, 14] aus o6paboTku

CBer6OIH;>HII/IX 00BEMOB JaHHBIX (bl/ISI/IOHOFI/I‘{eCKI/IX I/ICCHe,ZLOBa.HI/Iﬁ MeETOJaMU UHTEJIJIEKTYaJIbHO-

ro aHain3a JaHHbIX [15].

Hcenedosanue svinoarnero npu gurnarcosoti noddeporcke PODPU 6 pamkaxr HaYwHO20 NPOEKMa

Ne 12-07-00443-a.
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PHYSIOLOGICAL DATA MINING SYSTEM FOR ELITE
SPORTS

V.V. Epishev, South Ural State University (Chelyabinsk, Russian Federation),

A.P. Isaev, South Ural State University (Chelyabinsk, Russian Federation),

R.M. Miniakhmetov, South Ural State University (Chelyabinsk, Russian Federation),
A.V. Movchan, South Ural State University (Chelyabinsk, Russian Federation),

A.S. Smirnov, South Ural State University (Chelyabinsk, Russian Federation),

L.B. Sokolinsky, South Ural State University (Chelyabinsk, Russian Federation),
M.L. Zymbler, South Ural State University (Chelyabinsk, Russian Federation),

V.V. Ehrlich, South Ural State University (Chelyabinsk, Russian Federation)

The paper presents the architecture of MedMining system, which is designed for mining
physiological studies of sportsmen. The system provides export of measurements to data warehouse.
Storing of raw measurements (coming directly from the devices) and their processed analogues
(obtained by averaging, approximation or other integrating operations on the processed data)
is supported. Mining of measurements aims to discovering of key performance indicators and
performance training techniques, as well as to searching trends and anomalies in these indicators
for a flexible changes of training schedule.

Keywords: data mining, data warehouse, physiological research, elite sports.
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