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AHHOTaAIMA

KHura, koTopasi mpe/icTaBJisieT MHHOBAIIMOHHBIH MOJXOJ1 B 00JIaCTH
00paboTKU MH(pOPMAIMU. ABTOP PacCKa3blBaeT O CBOEH YHUKAIBHON
(popmysie, OCHOBaHHOH Ha KOMITJIEKCHO-3HAYHOW (DYHKLIMH, KOTOpast
oObeauHsAeT (ha3oByl0 M aMIUIUTYAHYI0 MH(POPMAIMIO O IaHHbIX.
Ora ¢opMya TMPUBHOCUT HOBBIE BO3MOXHOCTH B 00pPaOOTKY
CHTHAJIOB, M300pakeHWH U JPYrMxX THIIOB JNaHHBIX. Pacimmpsiemas
1 Monudunupyemasi, popmysia HaXOAUT MPUMEHEHUE B METUIINHE,
(puHaHCax, MICKYCCTBEHHOM MHTEJLIEKTE M APYTUX OONACTSIX.
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Co31aHO B MHTEJUIEKTYaJIbHOM M3J1aTeNIbCckou cucteMe Ridero

Jloporou uuTarensp,

MHe oueHb IPUATHO TPUBETCTBOBATH BAC U MPEACTABUTDH BaM
KHUTY, KOTOpasi OTKPOET Nepe]l BaMU HOBbIE TOPU30OHTHI B 00pa-
60T1ke nHpopmarmu. B s3moxy nHhOpMaIMOHHOTO B3phIBa U pac-
TyIIIEro oObeMa JIaHHBIX, BHICTpauBaTh 3(P(HEKTUBHBIE TTOXOJIbI
K MX aHaJU3y U UCIOJb30BAaHUIO CTAHOBUTCS Bce BaxHee. U g
paji NOIETUTHLCS C BAMU MOUM YHUKAJIbHBIM OTKPbITHEM — (hOP-
MYJION, KOTOpast IpeoOpazoBajia MO padoTy W MPUBHEC/IA HO-
BbI€ BOBMOKHOCTH B 00J1aCTH 0OpaOOTKU JAHHBIX.



Mos yHuKanbpHas popMysia — 9TO MHHOBAIIMOHHBIA TOIXOJ
K 00paboTke WMH(pOpPMAIMK, OCHOBAaHHBI Ha WCIIONb30BAHUM
KOMIUIEKCHO-3HaYHOM (pyHKIMHU. UTO NenaeT ee no-HacTosmeMy
yHUKaJbHOI? PopMyra Mo3BOJISET YIECTh M UCTIONB30BaTh (ha-
30BYIO ¥ aMIUTUTYAHYIO HH(POPMAIIMIO O BXOAHBIX TAHHBIX OTHO-
BpeMeHHO. Ha mpoTskeHur MHOTUX JIeT paboThl B 001acT 00pa-
OOTKHM CUTHAJIOB, N300paKE€HUH 1 APYIUX THIIOB JAHHBIX, s M1O-
HSUI, UTO TPAJUIIMOHHBIE METOIBI He BCerza CriocoOHbI ek-
THBHO HCIIOJBb30BATh BCE COZIEPKAIMECs] B JAHHBIX CBEICHMS.
MMeHHO 3Ta 0CO3HAaHME MPUBEJIO MEHS K CO3/IaHUI0 YHUKAIbHON
(opmyIBl, KOTOpasi OTKPHIBAET HOBbIE BO3MOKHOCTH /1JTs1 aHAJIH-
3a M MCTIOJIb30BaHMSI JAHHBIX, HEJJOCTYITHBIE paHee.

Mos opmyna yuuThiBaeT U KOMOMHUpPYET (hpa3oBYIO U aM-
IUIMTYJHYI0O WH(OPMAIMIO C  HUCMOJb30BAHUEM KOMILIEKC-
HO-3HAYHOU (PYHKIMU. DTO TO3BOJISIET TONMyYyaTh OoJiee TOUHbIS
U TryOokue pe3yabTatel. Ho 310 eme He Bce — hopMysaa CTOIb
ru0Ka, 4To MOXeT ObITh paciiupeHa U MoAu(UIIMPOBaHa B CO-
OTBETCTBUHM C Pa3HbIMU BUJIAMHU JIaHHBIX U 33/1a4aMu 00padOTKU
uHgpopmarmu. Takum 06pa3om, BB MOKETE CO3/IaTh YHUKATIBHOE
peleHre, afanTHPOBAHHOE K BAIIIUM MOTPEOHOCTM U TpeOoBa-
HUSIM.

B sT0i1 KHUTeE, S MOAEMIOCh C BaMU BCEW MOEW 3KCIepTH-
301 B oOacti 06padoTKu MHMOPMAIMK W TIOAPOOHO paccKa-



XKy O MPUHIIUINAX PaOOThI U MPEUMYIIIECTBAX MOEH YHUKATILHON
dopmysbl. Bel y3Haere, Kak MOXHO NPUMEHHUTH ITOT IOJIXOJ
B Pa3NIMUHBIX 33/1a4ax 00paOdOTKM MH(pOpMAIIUK, OT 00pabOTKH
CUTHAJIOB M aHAJIM32 M300paKeHUH 10 MEAUIIMHCKOM IMarHOCTHU-
KM U UCKYCCTBEHHOTO MHTEJLIEKTA.

Mos yHuKasnpHas opMyna yxe Halllja IPUMEHEHHe B pa3-
JIMYHBIX OOJIACTSIX, U I HE TePSIIO Ha/IeXK/Ibl, 4YTO OHA OTKPOET HO-
Bble TOPU30HTHI ¥ [1s Bac. BMecTe Mbl CMOKeM pacKpbITh HOBbIE
BO3MOKHOCTH B 00paOb0TKe MH(OPMAITMH 1 TPUBHECTH BaIIIU HC-
CJIeJIOBaHUS M TIPOEKTHI HA HOBBIA YPOBEHb TOUHOCTH U 3Pek-
TUBHOCTH.

['OTOBBI /11 BBl OTIIPaBUTBLCS B YBJIEKATEIbHOE ITyTEIIECTBHE
1o MUpy 00paboTKK MHGOPMAIMK C YHUKAJIBHON (DOpMYJION?
Hanetocs, uto na! Ilpucoenunsiitech Ko MHE, 1 BMECTE MbI HC-
CJIelyeM TEpPUTOPUH, KOTOPbIE paHee OCTaBAIMCh HEIOCTYITHBI-
MHU.

C yBaxeHueMm,
VBB



YaukaiasHocTh B [lndpax:
OTKpolTe HOBOE U3MeEpPEeHMe
B 00padoOTKe JaHHbIX

BBenenne B yHuKaabHYI0 ®opmyry

B Haiiem coBpeMeHHOM MH(OPMAIIMIOHHOM OOIIECTBE YBEJIH-
yrBaeTcsl 00bEM JOCTYITHON MH(MOPMAIMH, YTO JAUKTYET HEO0O-
XOOVMOCTh pa3padOTKU HOBBIX TIOIXOJ0OB M METONOB JIJIA ee (-
(bekTMBHOI 00paOOTKM U aHaIM3a. B 3TOM I71aBe MBI BBE/IEM Bac
B YHUKaJIbHYI0 PopMyiy, KoTopasi MpeacTaBiisieT coO0r MHHO-
BaIVIOHHBIN TIONIXO/] B 001acTé 00pabOTKU MH(POPMAIIUH C UC-
NOJIb30BaHUEM KOMITJIEKCHO-3HaUHOH (pyHKImMU. Most opmyra
00beauHsIeT (PA30BYI0 M AMIUTUTYHYIO UH(OPMAILIHIO O BXOIHBIX
JAHHBIX, Jeias ee BHICOKO3(h(EKTUBHOM 1J1sI 0OpaOOTKM CUT'HA-
JIOB, U300paXEeHUH U JIPYTUX TUIIOB JTaHHBIX.

Poct obbema AaHHBIX ¥ HEOOXOOUMOCTh 3 (PHEKTUBHOTO HX
UCIIOJIb30BaHUSI TIPUBOIAT K PAa3BUTHIO HOBBIX METOJOB OOpa-
60TKu nH(popMarn. TpaTuIMOHHbIE TIOIXOABI HE BCETr/ia CIIo-
COOHBI YUHMTHIBATh Kak (pa30oBYI0, TaK U aMIUIUTYAHYI0 UH(OP-
MaIMIO O JIaHHBIX. YHUKaJIbHast PopMyJia npeajiaraeT MHHOBa-
IIMOHHOE pellieHre, MO3BOJISIIee MAaKCMMAIbHO UCTIONb30BaTh



INOJIC3HBIC XaPAKTCPUCTUKU U CBOMCTBa JaHHBIX.

B nanpHelem Mbl pacCMOTPUM ITPEUMYILECTBA UCIIONb30Ba-
HUS YHUKaIbHON POpMYyJIBI, a TAKKE €€ IPUMEHEHHUE B Pa3/Iny-
HBIX oOnactsax. braromapsi MCIONB30BaHUI0 KOMIUIEKCHO-3HAY-
HoU (pyHKIMH, Popmyna MOxeT 3(PPEKTUBHO yUUTHIBATh U (pa-
30BYI0, U aMIUIATYIHYI0 MH(POPMALMI0 OJHOBPEMEHHO. Takoe
00be/IMHEHNe MO3BOJISIET MoTy4arh 0oJiee OJIHbIE U TOUHbIE pe-
3yJIbTaThl 00pabOTKU MH(OPMAITUH.

VHUKaIbHOW 0COOEHHOCThIO 3TOM PopMmysbl sBiIsETCs ee
CIOCOOHOCTh OBITh PACHIMPEHHON Y MOAWUDUIIMPOBAHHOW IS
yueTa KOHKPETHBIX TpeOOBaHUH U 3a7a4 00pabOTKu nH(pOpMa-
1. [Jo6aBieHre TOMOMHUTENBHBIX CIIOEB U AJITOPUTMOB 00yUe-
HUS TIO3BOJISIET adanTHpoBaTh POPMYJTy MMOJ] pa3InYHbIe THITbI
JaHHBIX U IOCTUYD elre OoJiee BHICOKON TOYHOCTU 1 3 PEeKTUB-
HOCTH.



IIpenmyinecTBa YHUKAJIbHOU P OpPMYJIbI

VuukanbHas ®opmyia npeiaraet psji NpeMMyILEeCTB, KOTO-
pble JenalT ee 0cOOeHHO IIeHHOHN 1 3(ppeKTUBHON B 00pabOoTKe
uH(popMalu. PaccMoTprM OCHOBHBIE TTPEUMYIIECTBA IAHHOTO
nojaxoja:

1. Yuer ¢pazoBont nagopmarmu: OJHUM U3 ITIaBHBIX TPEUMY-
IECTB YHUKaIbHOU Dopmyiibl siBiisieTcs yueT ¢pa3oBoy nHGpOp-
Manuu. Pa3a JaHHBIX COAEPKUT MOJIE3HBIE XapAKTEPUCTUKH, KO-
TOpBIE MOTYT OBITh TIOTEPSIHBI WJIM HEJOCTATOYHO YUTEHBI C HC-
NOJIb30BAaHUEM TPAIUIIMOHHBIX METOI0B 00padOTKM MH(GpOpMa-
1uu. YaukanabHass @opmyiia no3possier 3(ppekTUBHO yuecTh ha-
30BYI0 MH(POPMAIIMIO U UCIIONB30BATh €€ AJIs MoMydYeHus Oosee
TOYHBIX PE3YJIbTATOB.

2. Yuer ammmtygHou uHpopMalu: BTopbiM BaKHBIM Mpe-
UMYIIIECTBOM YHUKTLHOU DOPMYITHI SIBJISIETCS yUET aMILTUTY/I-
HOU nH(pOopMaIuy. AMIUTMTYA IaHHBIX OTPaKaeT X UHTEHCHUB-
HOCTb WJIM CHJIy CHTHajIa. DTO CBOMCTBO OCOOCHHO BaXHO IpU
00paboTKe N300pakeHn, ayTMOCUTHAJIOB U JIPYTHUX TUIIOB JJaH-
HBIX, TJIe BeJIMUMHA CUTHAJIA COMIEPKUT TIOJIE3HYI0 MH(POPMAIIHIO.
VaukaneHast Popmyina o3Bosset 3h¢GEeKTUBHO yUeCcTh 3TOT ac-
NIEKT ¥ MCIOJIb30BaTh aMILUTUTYAHYO MH(OPMAIIHIO IS YTy IIie-
HUsT 00paOOTKY JIaHHBIX.



3. OObenunenrie (ha30BOM M aMIUTUTYJHOW HMH(MOpMAIUK:
VHuKabHasA 0COOEHHOCTh YHUKAIBHOW POPMYJIbI 3aKITI0YAETCST
B €€ CIOCOOHOCTH OOBeTUHATH (hA30BYI0 M AMILTUTYAHYIO MH-
dopmaruio ogHOBpeMeHHO. Mcroib30BaHrE KOMILIEKCHO-3HAY-
HOU (DYHKIIMY MO3BOJISIET YUeCTh 00a acrieKTa JaHHBIX, U4TO JaeT
OoJiee MOJTHOE MPEACTABJIEHUE O XapaKTePUCTUKAX U CBOMCTBAX
rHpopMaIuu. TO CYIECTBEHHO MOBBIIAET TOYHOCTh U 3(PPek-
TUBHOCTh 0OpaOOTKH JIaHHBIX.

4. Pacimpenve u mopupukanusa Popmyiibl: YHUKaJIbHAS
dopmyia npeacTasisieT co60i rMOKKI MOIXO0, KOTOPbIA MOXKET
OBITh PAaCIIMPEH U MOAM(UIIMPOBAH B COOTBETCTBUY C KOHKPET-
HBIMY TPeOOBAHUSIMU U 33/1a9aMu 00paboTku nHpopmarmm. J1o-
0aBJIeHUE IOTIOHUTEIIbHBIX CII0EB HEPOHHOW CETU WJIU UCTIONb-
30BaHUE CIeUU(PUIECKUX AITOPUTMOB NIO3BOJISIET aIalITUPOBATh
dopmyJty 10, pa3JINYHbIE TUIIBI JAHHBIX U 3a1a41. DTO JAET BO3-
MOKHOCTh YIYYIIUTh Ka9eCTBO OOPaOOTKM JaHHBIX U JOCTHYb
6oJiee BbICOKOI TOYHOCTH PE3y/IbTaTOB.

[IpeumyiiectBa Moell yHUKanbHOU PopMysbl [enaloT ee
MOIIHBIM WHCTPYMEHTOM B 00paOoTKe MH(pOpMAIIIU, OCOOCH-
HO B 3a/1a4aX, CBSI3aHHBIX C CUTHAJIAMU, H300paKSHUSIMU U JIPY-
r'MMU TUNaMu AaHHbIX. Ee criocoOHOCTh 00beinHATh (ha30BYIO
Y aMIUTATYIHYI0 MH(GOPMAIIUIO MO3BOJISET NOMydaTh Oosee ToU-
HbIe Pe3yJIbTaThl U U3BJIEKaTh OoJiee TIIyOOKHe 3HAYCHU S U3 JTaH-



HBbIX.



Padora ¢ yaukajabHoin ®opmyJioi

VuukanpHass Popmyna OnuvchiBa€T WHHOBAIIMOHHBIM TOJ-
X0 K 00paboTke MH(POPMALIMU C UCTIOIb30BAHUEM KOMILIEKC-
HO-3Ha4YHOU (pyHKIIUU. B 3TOM pazaesne Mbl pacCMOTPUM OCHOB-
HbIe aCNeKThl pabOThI ¢ yHUKaTbHOU DOpMYIIoi 1 ee puMeHe-
HHE B IPAKTUIECKUX 3a/a4aX 00paOOTKY JTaHHBIX.

1. Bxomuble jaHHble ¥ TapamMeTpsl: [1pyr paboTe ¢ YHUKATBHOU
opmynoit, BXonHble JaHHBIE 0003HaYa0TCA Kak A. OHU MOTYT
OBITh MPEICTABJICHBI B PA3JIMYHBIX (popMaTax, TAKUX KaKk CUTHa-
JIbl, U300paKeHNs, BpEMEHHbIE PSAAbI M IPYTUe TUTIBI JAHHBIX.
KimoueBbimu napamerpamu Popmylibl ABISAIOTCA O U L, KOTOPbIE
OTBEYAIOT 3a YaCTOTY Y JAUCIIEPCUI0 COOTBETCTBEHHO. YacTtoTa m
onpeesisieT BIUsTHUE Ha BXOIHBIE JaHHbIE, a JUCTIEPCUS L KOH-
TPOJMPYeT pa30poC JaHHBIX.

2. IlpeoOpa3zoBanre NaHHBIX: YHHKambHass Popmyna mpu-
MEHSIeT KOMIUIEKCHO-3HAYHYI0 (DYHKIMIO K BXOJIHBIM JJAaHHBIM
JUis yyera pa30BOM U aMILIMTYAHON uHpopManuu. [lyrem skc-
NOHEHLMAJIBHOTO yBeIn4eHus iwA, Popmyna yuuTsiBaer azy
JAHHBIX, a yepe3 HAN2 — aMIuMTyy. DTO NO3BOJISAET OJHOBPE-
MEHHO YYUTHIBATh 1 KOMOMHMPOBATH 002 acreKTa JaHHBIX IS
6oJiee MOJTHOTO aHAIM3a U 00PaOOTKHU.



3. Pacimpenue u mogudukanus ®opmyinasi: OgHUM U3 Tpe-
UMYIIIECTB YHUKaJIbHOU POpMYITBI SIBJISIETCS €€ TMOKOCTh U BO3-
MOXHOCTh Momudukarmu. Popmyna MoxeT ObITh paclIMpeHa
nyTeM J00aBJIeHUS IOTIOJTHUTEbHBIX CIIOEB U AJITOPUTMOB 00Y-
YEeHHs, YTOOBI JIOCTHYD elre OoJiee BHICOKOM TOYHOCTH U -
(pexkTuBHOCTH. Hanpumep, MOKHO TPUMEHUTH AJITOPUTMBI TITY-
OOKOro 0Oy4YeHHUsl WM PEeKyPPEHTHbIE HEHPOHHBIE CETU, YTOOBI
YUYECTh CJIO)KHBIE 3aBUCHUMOCTH JJAHHBIX U YJIYUIIUTh Ka4eCTBO
00paboTKMU.

4. [pumeHeHne B pa3NMUHbIX oOnacTsax: YHukanbHass Pop-
MyJla HaXOUT NMPUMEHEHHEe B pa3jIMuHbIX 3a7adax oOpadOTKH
uHpopmarmu. OHa MokeT OBbITh KCIOJb30BaHA AJIS aHAIM3a
MEJULIMHCKUX M300pakeHuid, OOHAPYKEHHS U KJIaCCH(PUKAITIH
CUTHAJIOB, aHAJIN3a BPEMEHHBIX PAJOB U JPYTUX TUIIOB JAHHBIX.
Apantanusa PopMyJbl 0L KOHKPETHBIE JAHHBIE M 33[a4M T103-
BOJISIET MOJTYYUTh OOJiee TOUHbIE Pe3yJbTaThl M MIPUHUMATh WH-
(popMHpOBaHHBIE PELLIEHUS.

5. BoiuncnurenbHble acniekTsl: PaboTa ¢ yHukaisHoit Popmy-
JIO TpeOyeT BHIYUCIUTEbHBIX PECYPCOB, TaK KaK OHA BKJTIOYAET
pUMEHEHNe KOMITIEKCHO-3HAYHOUN (PYHKITUM K OOJBITIM 00b-
emMam JaHHbIX. O/IHAKO, COBpEMEHHbIE BHIUMCIIUTETbHbIE TEXHO-
JIOTUU U arnaparHble CPeICTBa MO3BOMSIIOT 3(p¢eKTUBHO 0Opa-
0aThIBaTh TAHHBIE C UCTIOJIb30BAHUEM YHUKATbHOW POpMYIIBI.



Bce atu acniekTsl senaor padboty ¢ yHuKanbHou Popmyon
YBJIEKATEJIBHOM M NIEPCIEKTUBHOM. YUeT (pa3oBOM M aMIUIATY/I-
HOW MH(OPMALMH, BOZMOKHOCTb PACIIMPEHUSA U MOAU(UKALINN
dopmyibl, a TaKKe ee IPUMEHEHHUE B Pa3HbIX 00J1aCTAX 00padoT-
KM MH(OpMALIMK JIENAI0T €€ MOUIHBIM MHCTPYMEHTOM JIJIs1 aHa-
JIM32a Y UCIIOJIb30BAHUS IAaHHBIX.



Peasnzanusa yHukajabHON PopmyJibl

Peamzaimsa yHukanbHOM POpMysbl BKJIIOYAET HECKOJIBKO
KJIIOYEBBIX L1aroB, KOTOPBIE MO3BOJIAIOT IPUMEHSATH ee U1 00-
paboOTKM JaHHBIX. B 3TOM paszene Mbl pacCMOTPUM OCHOBHBIE
Tambl U aCNEKThl peasIn3aliii YHUKaIbHONU POpMyIIBL.

1. ITogrotoBka naHHbIx: [Ipexae yeM MprMEHUTh YHUKAIIb-
Hylo Popmyity, HEOOXOIMMO TOATOTOBUTH AaHHBIE. DTO MOXET
BKJIIOYATh TPEJBAPUTENBHYI0 00padOTKY, (pUIbTpaIMIio IIyma,
HOPMAUTM3AIIMIO U JIPYTUE ONepalliy, KOTOpbIe MOTYT ObITh HE0O-
XO/IMMBI B KOHKPETHOM 3a1a4e. [ paMoTHas MOArOTOBKA JaHHBIX
MO3BOJISIET TIONYYUTh OOJiee TOYHBbIE M HaJeXKHbIe Pe3YJIbTaThl
NpY IPUMEHEHUN YHUKAJIBHON POpMYIIBI.

2. Boibop mapamerpoB ®opmynbl: YHUKaIbHast Popmya
uMeeT MapameTpbl, TAKKE KaK 0 U I, KOTOPbIE JOJIKHBI ObITh BbI-
OpaHbl B COOTBETCTBUM C KOHKPETHBHIMU TPEOOBAHUSIMU U OCO-
OEHHOCTSIMH JTAaHHBIX. DTO MOXET MOTPeOOBaTh IKCIIEPUMEHTA-
1IMU Y THIATEJIBHOTO TECTUPOBAHUS Pa3IMYHbIX 3HAYEHUN Tapa-
METPOB ISl TOCTHKEHUSI HAWTYYINX Pe3yJbTaToB 00padoTKU
JAHHBIX.

3. IlpumeHeHne KOMILIEKCHO-3HauYHOM (pyHKUMK: OIHUM U3
KJIIOYEBBIX LIArOB peaM3aliid YHUKaJIbHOM POpMYyJbl ABIIA-



€TCsl MPUMEHEHUE KOMIUIEKCHO-3HAYHOU (DYHKIIMM K BXOIHBIM
JAHHBIM. DTO MOXET BKJIIOYATh BBIYMCIIEHHWE SKCIOHEHLUAJIb-
HOU (pyHKIMM 1 ydeTa (pa30BOM MH(POPMALMU U BO3BEAE-
HUE B KBaJpar [Jis yyeTa aMmIuinTyapl. [IpuMeHeHre KoMIiekc-
HO-3HAYHOHN (PYHKIIMM MOXET OBITh PeaM30BaHO C HCIOJIb30-
BaHMEM CIENMaTN3UPOBAHHBIX OMOIMOTEK MM MPOrPaMMHOIO
oOecrieyeHusl.

4. Pacmupenuie u Mmonudukaims @opmynsl: OJHUM U3 mipe-
UMYIIIECTB YHUKaJIbHOU POpMYIIBI SIBJISIETCS €€ TMOKOCTh U BO3-
MOKHOCTb paclimpenusi 1 Moaugukaiu. MoxkHO SKCriepuMeH-
TUPOBATh C J100ABJICHUEM IOMOJHUTENbHBIX CIIOEB HEHPOHHON
CeTH, MPUMEHEHHWEM pa3IMYHbIX AJTOPUTMOB OOYYEHUs WU
agantupoBaHueM POpMyJibl MOJ KOHKPETHBIE THUIIbl JAHHBIX.
ITO MOXET NMOTPeOOBaTh MHKEHEPHOU pabOThl U ONTUMU3AIINN
JUTs1 TOCTHKEHUS] ONTUMAJIbHOM ITPOU3BOAUTENILHOCTU U PE3YJlb-
TaTOB.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.
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