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SBOJIIOIMOHHBIN AJITOPUTM IOMCKA 3HAHUN B BA3AX JAHHBIX
IIPA CO3JAHVHA HH®OPMAIIMOHHBIX CUCTEM

I[IpOEKTHPOBAHEE CIIOXKHEIX HHGOPMAUMOHHEIX CHCTEM H MX 3JIEMEHTOB ABIAETCA NOCTATOMHO JUId-
TEJIBHBIM [IPOLECCOM, CBA3aHHBIM C GONBLIMMM MaTepHAbHBIMHA M TPYAOBBIMH 3arparamu. IIpu sToMm cam
TpoIece MPOEKTHPOBaHKs TpeOyeT YeTKOM B3aHMOCBSA3H M COTNIACOBAHMA BCEX Paspa0aThIBAEMBIX JJIEMEH-
TOB, YTO HpeamonaraeT pOpPMATU3AIMIO KaK SBHBIX, TAK M CKPBITHIX 3HAHHI O CBOMCTBAX MpeJMETHOH 06-
nacty. CliefyeT OTMETHTh, YTO (hJopMan3alys HeSBHBIX 3HAHHIH O IIpeMeTHOH 0CIacTH ABISETCS HETPUBH-
aNbHOM 3a/laueif, penieHne KoTopoii TpebyeT NpIMEHEHA] HHTEUIEKTYaIBHEIX MEeTOHOB.

B xauyecTBe HCTOYHMKA BBIABJICHUS 3HAHHM MOIYT BBICTYIIATh HAKOIUIEVITElS B NAHHOM IpeaMEeTHOH 00-
nactu 6asel JaHHBIX. BO MHOTHX NpeaMeTHHIX 00NacTIX B HACTOAIIEE BpeMd CYIMECTBYET DA JIOKATBHBIX
CHCTEM, Hamnpumep, GyXraaTepcKHX, CKIaACKOTo ydeTa, JOKYMEHToo00poTa, ydeTa mpojax U T.IL, B IpoO-
1ecce PyHKIMOHMPOBAHKS KOTOPBIX HAKAIUTMBAIOTCS 3HAYMTENbHBIC MACCHBEI JaHHBIX. YKa3aHHBIE TaHHEIE
COZIepIKaT CKpPHITHIE, ITyOHHHbIe 3HaHUS 00 0COGEHHOCTAX MPONECccOB, MPOTEKAOIIMX B JaHHON HpeamMer-
HO¥ 06JTaCTH, Ha KOHKPETHOM TIpeNPHITHH, HapUMep 0 He(OpMaIbHBIX KOPIOPATHBHBIX NPAaBUIIaX, IPH-
HATHIX HA PEIpPUATHH, O TIOPSIKE MPOXOXKACHHA JOKyMeHTo000poTa. BEIABNeHNE BIMAHMA TaKHX 3HAHMH
Ha STane pa3paboTku 3aMaHusd Ha Co3/aHme HH(OPMAIMOHHOH CHCTEMBI JaeT BO3MOXHOCTH hopManm3oBaTh
npaBmia (YHKIHOHAPOBAHUA pa3pabaThiBaéMOM CHCTEMBI, 3apaHee NpPEeACKa3aTh «y3KMe MECTa» M «IIOJ-
BO/IHEIC KaMHI» B IpoekTupyemoii cucteme. Taxum obpa3oM, pelneHHe 3a/iay aHAIH3a HAKOIUICHHOM HH-
(opmaimy, BEIBICHAS B (POpMANM3AIMK 3HAHUH O Mpoleccax B JaHHOM mpeJMeTHOH obacTH ABIAETCS
HEOOXO0AUMBIM 3TAIIOM IIPH CO3/aHMU MH(POPMALMOHHEIX CHCTEM.

1. MeToabl MHTEJIEKTYAJbHOI0 AHAJIH32 JAHHBIX

WxrenexTyansHbIi ananus qaHHbX (data mining) mpencrasnser co6oit mponece ofHapy KEeHMA paHee
HEU3BECTHBIX, MPAKTHYECKH IIOJIE3HBIX M JOCTYIHBIX JUIS MHTEpIpETaly 3aBHCHMOCTEH M TEHICHUMH B
XpaHWIMINAX NAaHHBX. B pesyipTare Takoro aHaiuM3a BBLABIIOTCS CHCTEMATH3MPOBAHHBIC CTPYKTYDBI JaH-
HbIX. Ha OCHOBe BEIBICHHA YKa3aHHBIX CTPYKTYP (OPMYJIMPYIOTCS IpaBMia AV NPUHATHA PEINeHHH, a
TaXKe IIPOTHO3UPOBAHKS IIOCIIECTBHUM TAKUX PEIICHHUH. ‘

VIHTesuteKTyaqbHbIH aHATH3 JAHHBIX IO3BOJLIOT BBISBHTH CIIEAYIOLHE THIIBI 3aKOHOMEpPHOCTEH B aH-
HBIX [1]:

- accolmarms;

- TIOC/IE[0BATENbHOCTD;
- KJIaCCH(UKAIHS;

- KIacTepu3alus;

- IIPOTHO3UPOBAaHME.

Acconpanus XapaKTepH3yeT CBI3b HECKOILKMX COOBITHIM JpYyr ¢ APYTOM WM, TOYHEE, OIUCEIBAET IIpa-
BUJIA, CBA3BIBAIOIIHNE HECKOIBKO COOBITHIA

[TocnenoBaTebHOCT ONMCHIBAET BPEMEHHYIO CBS3b COOBITHIA.

Knaccudukanus mo3BoJsieT BRIIBUTE NPH3HAKH, XapaKTEePH3YIONIHe IPYINTy, K KOTOPOH IPHHAIIEKIT
paccMaTpuBaeMsIii 00BEKT IpeqMETHON 00IacTH, B cHOPMYIUPOBATH COOTBETCTBYIOIIME IIPABIIIA KIACCH-
¢uxarmn.

Knacrepuzarus 3axmogaeTcs B BEIACICHAN Pyl 00BeKTOB (JaHHBIX) B NpeaMeTHoM oGnactu. B or-
JMYYe 0T KIacCH(UKAIMH FPYTIIIE IIPY 3TOM 3apaHee He 3aaloTcs.

IIporHo3upoBaHMe OCHOBAHO HA HAXOXKACHHMH ITPABHJI, OIMCHIBAIOIHX AMHAMUKY IIOBEJEHHS OTHEIb-
HEIX 00BEKTOB IpeIMEeTHOH 061acTH U HecaeXyeMolt cucTeMs! B etoM. Ha ocHoBe copMupoBaHHEIX Ipa-
BWJI BEITIOJTHAETCS IPOTHO3 OBEACHUS CHCTEMEL.

MeTtoap!r HHTE/UIEKTYaTBHOTO aHAIH3a JAHHBIX JOCTATOYHO pa3sHOOOpa3HbI U BKIIOYAOT B cebs [2]:

1. Meronsl, OCHOBaHHBIC Ha SMIMPHYECKOM MOZIEIM KOHKPETHOH npeaMeTHOH obnacTu. Takue MeTo-
Bl PACTIPOCTPAHSHEL B O0JIACTH aHATH3a (PUHAHCOBEIX PHIHKOR.

2. CraTucTH4ecKye METOBL.

3. Heiiporssie ceTu.

4. Cucremsl pacCyX/IeHMI HA OCHOBE aHAJIOTMYHBIX CIIy4aeB, KOTOPHIC UCIIOB3YIOT OIM3KUE aHAJIO-
'l CyIIECTBYIOIMX CUTYalli, CTyyaBmuecs B IPOILIOM, U MPEAIaraoT pelleHNe aHAJIOTHYHOE PEIIeHHIO B
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meamnux curyammiX. KirroyeBbiM MOMEHTOM, 00eCIIeUMBaIOIUM KadeCTBO pa60Tm TAaKHUX CHCTEM, 5B~
s BEIOOD CTEMeHH OIM30CTH CYyIIeCTBYIOLIEH H IIPONLIOHN CHTYaITHH.

5. JlepeBbs pelneHWii, OCHOBAHHbBIE Ha CO3/IaHHH KIacCHPHIMpYIOmEeH HepapXHuecKOH CTPYKTYpSI
tuna «ECJIU. .. TO...», umeromeii Bux nepera. B mporiecce MOMCKa peIieHMs OCYIEeCTRIIETCS IIe-
71 MESKJTY Y3/IaMH JIepeBa Ha OCHOBE IIOCIIEI0BATENIFHOIO MPOCMOTpa Ipu3HakoB. [Toaxoa xapakrepusy-
‘$1Cs HADLHOCTBIO HO, B TO JK€ BPEMS, HE 00ECIEeUnBAET HAXOK/IEHHE HAUOO0Iee TIOJTHBIX U TOUHBIX NIPAaBUII
B 3aHHBIX.

6. ORomOIUMOHHOE (reHeTHYecKoe) MporpaMMUpPOBaHUE, 3aKIFOYAIOIeecs B CO3aHNU U HBOJIIOIMHI
Mm, ONMCEIBAIONINX MCKOMBIE 3aKOHOMEPHOCTH B JJAHHBIX.

7. Meron rpymioBoro ydyera apryMeHTOB, OCHOBAHHBIM Ha SBOJIOLMOHHOM IIOCTPOCHMM (DyHKIUH
| WENeBBIX [IEPEMEHHBIX OT OCTATBHEIX NIEPEeMEHHBIX peaAMeTHOM 061acTh B opMe IOTHMHOMOR.

8. T'emerHueckwe aNTOPHTMBI, MOACIHUPYIONIHE IPOIECCH SBOIONHOHHOTO 0TOOpa MCKOMBIX 3aBH-
CEMOCTEH. .

9. AJropuTMBl OTpaHHYEHHOro Iepebopa, KOTOpHIe BEIYUCIIIIOT YacTOTHI MOABJICHHS KOMOHMHALMH
BPOCTEIX JIOTHYECKAX COOBITHII B aHAIM3UPYEMBIX Habopax JaHHBIX. AHAIM3 YaCTOT COOBITHI CITy>KUT OC-
SOBOI VTS ONIPeIeTIeHs 3aKOHOMEPHOCTeH B JaHHBIX. OrpaHdYeHreM B JAHHOM aJICOPUTME ABIIAETCS JUIH-
=2 xOMOMHAIWMY IPOCTBHIX JIOTHYECKUX COOBITHIA.

: 10. Bmsyanusanus 3aKOHOMEPHOCTEH B JTAHHBIX, oBecneunBaromas ynoOHoe rpadudeckoe IpeacTas-
MeEEe JIaHHBIX, IPH KOTOPOM C aHAIM3HPYEMBIMHA IIOKA3aTEIIAMK CBSI3BIBAIOTCS PA3JINYHEIE IAPAMETpPEI [Ha-
klpmm pacceuBaHus 00BHEKTOB 0a3bl TaHHBIX. BHIBICHNE 3aKOHOMEPHOCTEH OCYIECTBIIIETCS SKCIIEPTOM

2 OCHOBE aHaIM3a Irpad)MIecKoro Ipe/ICTaBICHNUS.

. BONBINMHCTBO CHCTEM HHTEIUICKTYaJbHOIO aHAIH32 NAaHHBIX HCIONB3YIOT KOMOHHAIAIO H3 -paccMOT-
| PEEEHEIX BBIIIE METOJOB, IPHYEM OJIHH M3 HUX SBIISETCS KIIFOYEBHIM M MMEHHO HA HEM CTPOMTCS HIEOIOTHs
 wosxpeTHOM cucTeMel data mining.

B nactosiee BpemMs B IaHHOH 00J1acTH OYeHh HHTCHCHBHO PA3BHBAIOTCS CHCTEMBI, OCHOBAHHEIE Ha CO-
SPEeMEHHBIX METOIaX SBOIOIMOHHBIX BRIYHCICHUH. Takue CHCTEMBI (HallpuMep, POCCHHCKIIM ITPOrpaMMHBI
wosvieke PolyAnalist) moxaspIBaroT XOpomide pesyssTaThl IPH IIOHCKE 3aKOHOMEPHOCTeH B JAHHBIX M
WMSIOT NePCHEKTHBEI IS JaJIbHEHIIero COBepPIISHCTBOBAHMHA. BHIOOp 3BOIOIHOHHEIX METOJOB HHTEILIeK-
TVANBHOTO AHAIM3A JAHHBIX IIPH CO3JaHMU HH(POPMAIMOHHEIX cucTeM (M MX (JyHKIHOHAIBHOTO IPOTpaMM-

20 obecrieueHus ) IPeACTaBIgeTCsA JOCTATOUHO NIEPCIIEKTUBHBIM B CHITY 3BOJIIOIMOHHOTO XapaKTepa camo-
mpoIecca CO3JaHIs U Pa3BUTHS TAKHX CHCTEM.

SBOJIOIMOHHEIEC BEUMCIIEHHS OCHOBAHEI Ha MCIIOJb30BAHHA MOJENH €CTECTBEHHOTO 0TG0pa B JKHBOK
SpEpone NpH pa3paboTKe TeXHUYECKUX CHCTeM. AHANOIMYHO OTOOpY B JKHBOM MPHPOJE BHIIOIHACTCS IIO-
LS penIeHHs IOCTABJICHHOW 3a1a4y ITyTeM MHOTOKDAaTHOM CEeNeKIMH H3 nonymmx«m pemeﬂnﬁ — KaHuza-
S, K106 13 KOTOPBIX OIIHCHIBACTCA HEKOTOPEIM HabopoM (xpomocoMoit) Sy, k£ = 1,..., n; n — pasmep mo-

an. [Ipu 5ToM Ha Ka)knoMm mmare oT60pa BHITONHAETCS TOKMCK JIYHIINX PeIIeHHA U3 MHOKECTBA KaHId-
. Onerka xavecTBa pEIICHHH BRIIONHACTCS ¢ oMompio Gynkium npucrocobersoctu ASy). U3 oto-
SHBIX PEIICHUM, TI0C/Ie NPUMEHEHHs OIepaTopoB 0T60pa, KPOCCHHIOBEPa M MYTAIlHH, CO34aeTCS MHOMKE-
TBO HOBBIX PEIUCHHH — KaHIUAATOB U1 TECTHPOBaHMA. IIponecc MOBTOPSETCS 0 HOCTHKCHHS 3aJaHHOIO
mepns (3Ha4eHKd QYHKIMU MPUCIIOCOOIEHHOCTH, NprpocTa (YHKIME TPHCIIOCODIIEHHOCTH HA TIOCTE/-
mIare, ONPeEIeHHOr0 KOJIMYECTRA Iaros | T.11.)
SBOMOLMOBHBIC BEMMC/ICHHS Pa3BHBAOTCA 10 CIIEIYIOMMM OCHOBHBIM HAIIPABIEHHUSAM: I€HETHYECKUE

ATMBI, SBOJIIOLIMOHHEIE CTPATETHH, CHCTeMBI KJIaCCH(HKALIHY, TEHETHIECKOE IPOTrPAMMUPOBAHNE.

2. BBOJIlOIIHOHHblﬁ AJINOPHTM HHTEC/UICKTYAJIbHOI0 aHAJHK3Aa NaHHbIX
AJII‘OpHTM UHTCJUICKTYAJIBHOI'0O aHaIA3a JaHHBIX C NOMOINBIO SBOJIOIMOHHBIX METOAOB BKJIIOYAET B
TPH OCHOBHBIX 3Tala, IPUYEM 3TaIlbl 2u3 NIPEeaCTaBIIAIOT coboit ABa ITapaJuIe/IbHBIX IIOTOKA BEIYUCIIE-

1. ODopMyHpOBKA 331a9 AHAIN3a JAHHBIX.

2. BeuBienye 3aKOHOMEPHOCTEH B aHATIM3UPYEMBIX JaHHBIX HA OCHOBE T€HeTHYECKOr0 alrOpHTIMa,
3. Tloctpoenme MoAeNIM MOHCKA 3aKOHOMEPHOCTEH B JAHHOM MpeAMETHOM 06JIaCTH OCHOBE METO/a
F9ECKOT0 POrpaMMUpPOBAHK.

PaceMOTPHM KaXK/BIH W3 3TaroB noapoduee.

Ha nmepeoM 5Tame BBRIIONHAETCS (JOPMYIHPOBKA IENH, 3a4a4 M KPUTEPHUEB IIOMCKA, ONMCHIBAIOIIAL
STHYIO 00J1aCTE.

Ha BTOpOM — CICAYIOIHE [Nary:
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1. Omnpenernexue HIDKHEH W BEepXHeW I'PaHUIl PasMEPHOCTH MCKOMEBIX 3aKOHOMEPHOCTEH Ha OCHOBE
aHAJIM3a UCXOAHOTO MACCHBA JaHHBIX C IIOMOLIBIO CTATHCTHYECKUX METO/OB;

2. Onpenenenne Koim4ecTBa 0co0ei B MOMYJIAIHMM Ha OCHOBE HCCIICAOBAHMA HCXOMAHOTO MacCHBa
JTAHHBIX ¢ TIOMOINBI0 CTATUCTHYECKIX METOIOB, @ TakKe 00IeH 1eny HHTeIUIeKTYaIbHOTO aHAIH3a TaHHBIX

3. Omnpenenenne pPasMEPHOCTH XPOMOCOMBI JUIS IeHETHYECKOTO0 aJTOpPWTMa B IIpelenax TIpaHwll,
chopMIpOBAHHEIX Ha mare 1.

4. ®opmupoBaHue HavaubHOro HaGopa rumores (B BAAe CTpok ) MmyTeM ciydaifHoro orfopa m3
MAaCCHBa WCXO/IHBIX JJAHHBIX B COOTBETCTBHH C 3aJJaHHOH pasMEPHOCTHIO.

5. Tlowck 3aKOHOMEPHOCTEH C IIOMOINBIO FEHETHYECKOT0 alnropurMa. Jiis OLEHKH IOIyYEHHBIX 3aBH-
cumocTel ucnoneayercs puraec-pyuxmms fSy), koTopas GopMupyercs Ha OcHORe 0fmei 1env aHanmsa.

Iar 5 TOBTOPSIETCS MHOTOKPATHO 10 JOCTIKeHUs TpeGyeMoro 3Hauenns dyaximu f{iSy).

[Tary 3-5 Taxoke MOrYT ITOBTOPSTHCS MHOTOKPATHO C IENBIO IOIyYeHY ! 318UCUMOCTEN UL pasIuyHbIX
3HAYEHHI pa3sMEePHOCTH XPOMOCOMEI B IIPe/ieNIaX IPaHuI, OIpee/IeHHbIX Hu mare 1.

Ha Tperhem sTame B Ka4eCTBE MCXOAHBIX IAHHBIX JUIL aHAIM3a PacCMaTpHBAeTCS IPOIece MOMCKa pe-
IISHUS ¢ IIOMOINBIO FCHeTHYECKOro ajJrOpuTMa. [ HIoTessl 0 mporecce IOMCKa pelleHri GOpMHpPYIOTCS B
BHJIE [TpoLelyp Ha HHTEPIIPETHPYESMOM A3BIKE IPOrpaMMupoBarus (Hanpmamep, s3pike Tcl/Tk [3]), a mozens
TOMCKA 3aKOHOMEPHOCTEH B JTaHHOM NpeaMeTHOI obnacTu mpeacTapiser co00i MHOMXKECTBO TaKuX Ipoiie-
ayp. [MapainensHo ¢ KaXkAbIM IIAroM FeHETHHYECKOro ajropuTMa (IIar 5 Ha 3Tare 2) BBIIOTHASTCS IIPOTHO-
3UpOBAHME ITporecca MOUCKa PeIIeHHH IIyTeM BBIIONHEHHS Npouexyp mMonend. Jlanee, Ha OCHOBaHHMH CO-
TIOCTAaBJICHMS Pe3yJIbTATOB IIPOTHOZUPOBAHMSI M PE3yJIETATOB PEATFHOTO ITOMCKA 3aKOHOMEPHOCTEH BBITION-
BsieTcs 0TOOp HauboNee YCIIEIHBIX IPOLeyp, K KOTOPHIM MPUMEHSIOTCS I'eHETHIECKHe OIIepaTophL.

IMpomecc 3aBeprmaeTcs MpU JOCTIDKEHAN TpeOyeMO#i TOUHOCTH IPOrHO3HPOBAHHMA.

Taxum o6pa3om, B pesynasrare paboTH paCCMOTPEHHOTO aIrOPATMA HapsAy ¢ HAXOXKACHAEM CKPBITHIX
3HaHMH (opMHpyeTCs SBOMFOLMOHHAsA MOZENTb ITONCKA 3aKOHOMEPHOCTEH B 3aJaHHO TIpeiMeTHOM obracTu
U ee IporpaMMHas peai3aius.

Cuncok nareparypol: 1. Jiox B.A. Data Mining — uHTeNUIeKTyanbHbIH aHamm3 naHusx // Byte (Poccus). 1999. Ne9,
C.18-24. 2. Kucenee M., Conomamun B. E. Cpenctsa no0brau 3HaHui B 6m3Hece M duHaHcax // OTKPHITEE CHCTEMBL.
1997. Ned. C.41-44. 3. Jleguikun B.M., Yanwti C.D., Boposckoii []. H. TIpPHUMIBI SBOIOIMOHHOTO CO3MaHMA (PYHKIHO-
HAJIBHOTO NPOrpaMMHOr0 00eCHeueHns pacupeeNeHHbIX HHPOPMaIMOHHEIX crcTeM //PagnosnexTponyka u uHpopMa-
tuka. 2001. Brin.2. C.152-156.
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DBOIOMHOHHLII ATOPUTM MOHCKA 3HAHMI B 623aX {aHHBIX NPH CO3XAHHH NHPOPMATHOHHLIX CHCTEM
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PaccMOTpeHB! BOIPOCH UHTEINIEKTYATbHOrO MOVCKA 3HAHMIT B MAcCHBAaX JAaHHBIX M OCOGEHHOCTH MCIIOIE30BAHMUA
SBOJIIOIMOHHBIX METOJOB TIPH IIOMCKe 3HAHHM. [IpuBejieH arOpHTM MOMCKa 3HaHWH B BJI, HCIONB3yrOmuil 3BOIIOIH-
OHHBIE METO/Ibl ¥ TIO3BOJLTFOIIHNI c(hOPMHEPOBATH MOJENE MIOMCKA 3aKOHOMEPHOCTEH B 3aJaHHON peaMeTHON obnacTy.
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Epomoniiinnii a/IropaT™M HOMIYKY 3HaHL B 0a3aX JaHMX NpH cTBopenHi indopmaniiinux cucrem

/ B.M.JIeBukin, C.®.Yanuit // TIpo6nemu 6ionikm: Beeykp. Mixksin. Hayk.-TexH. 36. 2001. Bum. 55. C. 20-22.

PosrmsHyTi THTaHHA IHTENEKTYyalbHOTO IIONIYKY 3HAHTH B MacHBaX [AaHMX Ta OCOOJMBOCTI BUKOPHCTAHEHS
€BOIONIMHIX METOMIB NpH MOLIyKy 3HaHb. HaBeJeHO alropuUTM MOIIKY 3HaHb B BJI, M0 BHKOPHOCTOBYE €BOJIOLIHHI
METO/IM Ta JIa€ MOXIIUBICTH CHOPMYBATH MOZJENE NOIIYKY 3aKOHOMiPHOCTEH B 3aaHill mpeaMeTHil obnacTi.
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