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3.3. MuHnranues

PACIIO3HABAHUE BUHAPHBIX CUTHAJIOB HA OCHOBE HEMPOHHOI
CETHU XOMMUHI'A

(KazaHckuil HallMOHATIBHBIN UCCIIEIOBATEILCKUN TEXHUYECKUH YHUBEPCUTET UM.
A.H. Tynonesa - KAN)

3a mocienHue rojpl B PazIUYHbIX OTPACisAX HAYKM M TEXHUKH OTMEYaeTCs
TEH/ICHLIMSI K BO3PACTaHUIO MHTEpECa K MCKYCCTBEHHBIM HEMPOHHBIM ceTsM. MX mo-
MYJISIPHOCTh OOBSACHSIETCS] TEM, UTO OHH MO3BOJISAIOT 3()(PEKTUBHO pemiaTh 3a1a4u, KO-
TOpBIE IUI0XO PEIIAIOTCS KJIACCUUYECKMMH «aHAIMTUYECKUMI» METOJaMU.

[lo ucreyeHn MHOTHUX JIET 3a0BEHUSI HHTEPEC K MHTEIUIEKTYaIbHBIM CHCTEMaM
OBICTPO BBIpOC 3a mociiegHee Bpemsi. CrennanicTsl 13 HECMEXHBIX o0sacTeil (JIoru-
CTHKa, 3KOJIOTHUS, (PU3HOJIOTHS, APXUTEKTYpPa, IICUXOJIOTUS U APYrue) 3aMHTPUTOBaHbI
BO3MOXKHOCTSIMH, MPEJOCTABISIEMBIMU 3TOM TEXHOJOTHEH, M UILYT HMPUIOKEHUS UM
BHYTPHU CBOUX JQUCHMIUIUH [1].

HckyccTBeHHBIE HEPOHHBIE CETH CETOIHS HaXO ST MPUMEHEHUE B PA3IUYHBIX
IpEeIMETHBIX 001acTAX: SKOHOMHKE, OM3HECe, MEIULIMHE, CBA3H, HHTEPHETE, BBOJIC U
o0paboTka MHpOpMaIK, 0€301aCHOCTh U OXPaHHBIE CUCTEMBI, ABUOHUKE U JPYTHX.

Heo6xoaumo pa3zpaboTaTh IpOrpaMMHBIN KOMILIEKC, KOTOPBIA OYAET BBINOJI-
HATh 3a/a4y pacllO3HABAaHUS COCTOSHMS OKpYJKaroulel cpenbl. BxonHble naHHbIE:
3HAYEHUsI BEPOATHOCTHBIX PUCKOB OTIENbHBIX COCTABISIOLMX OKPYKAIOLIEH Cpelibl
(Bo3zyxa, CHera, mo4Bbl U OMocpe/ipl). BeIxoaHBIE JaHHBIE — HOMEP OJHOTO U3 3aI0-
MHEHHBIX PAHEE COCTOSHUN OKPYKaroIle cpesibl.

Pacnio3naBarenb TOKEH OCHOBBIBATHCS HA MApaUrMe HEUPOHHOM CETH XOM-
MUHTA.

Anroput™M paboThl ceTu Oazupyercs Ha OIpeneiIeHUH X3MMHHIOBO PaccTOs-
HUSI. XOMMHUHIOBO PACCTOSIHUS — 3TO KOJIMYECTBO OTIMYAIOIINXCS MO3UIUI B OMHAp-
HBIX BeKTOpax. PesynmbTatomM pabOThl CETH SBIAETCS HaxOXAEHHE obOpasza ¢
HAaNMEHBIIIUM PACCTOSTHUEM.
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OrcytcTBUE curHana kogupyercs kak (-1), Hanuuue (1). CeTb cOCTOUT BCEro
u3 2-x cnoeB. CTpyKTypa HEMPOHHOM ceTH npejcTrasieHa Ha Puc. 1.
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Puc. 1. CtpykrypHas cxema ceTu X>MMHUHTa

Heiiponnas cetb X9MMHUHTA UMEET CICAYIOMUNA aJITOPUTM paOOTHI:
l. Ha BxozbI ceTn moaeTcst HEN3BECTHBIN BEKTOP
X={xi=0,..n}, (1)
UCXO/I1 U3 KOTOPOT'O PACCUMTHIBAIOTCS COCTOSHUSL HEUPOHOB MEPBOTO CJI0A (BEpXHUMN
MHJECKC B CKOOKaX yKa3bIBAET HOMEP CJIOS):

n—1
yj(l) = Sj(l) = z Wijxi + T', ] = O, e, M — 1. (2)
i=0

IIocne sToro IMMOJIYYCHHBIMU 3HAUCHHUAMU HMHUIHUAIU3UPYIOTCA 3HAYCHUA aKCO-
HOB BTOPOI'O CJIOA:

yj(z) = yj(l), j=0,...,m-—1. (3)
2. BerumcianTe HOBBIE COCTOSTHUSA HCﬁpOHOB BTOPOI'o CJIOA:
m—1
Dp+1) =y - D), k#j, j=0 ~1 4
i+ =y —¢ ) »’' (@), k#j j=0,.m 4)
k=0

M 3HAYCHUA NX aKCOHOB:

yPo+1=f|sP@+1)|, j=0,..m-1. 5)

AxTuBanmoHHas QyHKIUSA f UMEET BHUJ MOpPOTa, MpUUeM BenudynHa F momkHa
OBITh JOCTATOYHO OOJIBIIONW, YTOOBI JIFOOBIE BO3MOXKHBIE 3HAUCHUsSI apryMEHTa He
NPUBOJIWIM K HacklmeHuto. Ha npaktuke F 0ObIMHO O€peTcsi paBHBIM KOJIUYECTBY
IPUMEPOB.

3. [IpoBepuTh, U3MEHWINCH JU BBIXOJbl HEWPOHOB BTOPOTO CJOSA 3a MO-

cnengHoro urepauuto. Ecnu na — nepeiitu k mary 2. Mnave — koner [2].

HcxoaupiMu TaHHBIMM 3a/1a4M KJIaCCU(UKAIIUU SBIISIETCS HAOOp BEPOSITHOCT-
HBIX PHCKOB BO3HHUKHOBEHMSI OTPUIIATEIIBHBIX U3MEHEHHUIN B OTIEIBHBIX MPUPOIHBIX
chepax U B OKpyKarwIiei cpene B 1esoM. YacTh TabJIMIBI BEPOATHOCTHBIX PUCKOB,
WCIIOIb30BaHHAsl MPU MOJACIMPOBAHUM CETH, MpejacTaBicHa B Tabiuie 1. Bepost-
HOCTHBIN PHUCK TIpecTaBiseT co0oit uncio ot 0 1o 1.
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Tabnuma 3. McxonHble naHHbIe 337241 KiacCU(UKALUN
P BO31 P CcHer P OB P Guocp P 061 Knacc cocrosiaus
OKpY>Karolleu cpe-
JIbI

0,3880 0,0680 0,2440 0,0550 0,3810 xopoluee
0,3880 0,0680 0,2440 0,3000 0,3810 xopolee
0,7550 0,0680 0,2440 0,7500 0,8500 KPUTHUYECKOE
0,5230 0,0680 0,3670 0,0550 0,6460 IUI0XO0€

Kaxapiit HabOp MOXKHO MPEICTaBUTD B BUI€ OMHAPHBIX CUTHAJIOB U 00padaThI-
BaTh MO aHAIOruM ¢ 00paboTKOM M300pakeHuit. Pe3dynbpraTom 00pabOTKH JOJLKHO
SBIIATHCS] HAUMEHOBAHHUE KJIacca COCTOSTHUSI OKPY>KaIOIIEH CpeJibl.

[Ipu pacno3HaBaHUM HU300PAKEHUN KaXKIbIA MUKCEIb MPEACTaBISIET COO0O0M
OWHApHBIA CUTHAJI, TJIe¢ OTCYTCTBUE CUTHaJIA (OebIi MUKCENh B YePHO-0EI0M H300-
paXeHHH) KoJMpyeTcs Kak —1, Hanuuue curHaiia (YepHbIid MUKCenb) Kak 1.

Jlnisi mepeBojia BEPOATHOCTHOTO PHUCKa B JBOMYHOE MpEJCTaBICHUE OyIeT Hc-
NOJIb30BaHa (PYHKIIMS XCIIMPOBaHMs. 3HAUEHUE BEPOSTHOCTHOTO PUCKA, YMHOXKEH-
Hoe Ha 10000, B BUJE YMCIIOBOM CTPOKH MeperaeM Ha BXOA GYHKIUHN XeUIMPOBaHMUS,
a Ha BBIXOJIEC MMOJy4YaeM Xel, coaepxammii 128 out. OyHkius xemmpoBanus pado-
Taer 1o anroputmy MDS.

B mporpaMMHOM KOMIUIEKCE Jisi peaju3allid XCIIUPOBAHUS HCIOJb3YETCs
crenManbHas Kpunrorpadpuueckas OMOIMOTEKa, MHTEIPUPOBAHHAS B Cpely paspa-
OOTKH.

bbu1 peann3oBaH MporpaMMHBIN KOMIUIEKC Ha BHICOKOYPOBHEBOM SI3BIKE IIPO-
rpammupoBanus C#, peanu3alMionid cetu X3MMUHTa. beuti mpoBeAeHbI BHIYUCIIH-
TEJIbHBIE SKCIIEPUMEHTHI C Pa3IMYHbIMU BEPOSATHOCTHBIMU pUCKamMu. Pe3ynbratel pa-
OOTBI TPOrpaMMBbI IPEACTABIECHBI B TabIUIE 2.

Tabnunua 2. CpaBHUTENbHBINA aHATIM3 MOJTYYEHHBIX JAHHBIX

Ne P Bo3oyxa P cue- P P Owno- [Tonyuennsiii | OxugaeMeii | OTMETKa O
IKC- ra MOYBBI |  CpEeJbI OTBET CETU pe3ynbTaT | COBHAJCHUU

Ta

1 0.9495 0.8654 | 0.7891 | 0.8765 | Kputnueckoe | Kpurtnueckoe +

2 0.4800 0.1040 | 0.2510 | 0.4790 Cpennee Cpennee +

3 0.1200 0.3300 | 0.4220 | 0.4830 [Tnoxoe [Tnoxoe +

4 0.0700 0.3800 | 0.1020 | 0.0300 Cpennee Xopormuiee -

5 0.7700 0.1800 | 0.3560 | 0.4090 | Kputnueckoe | Kpurnueckoe +

[lpu xnaccudukayu COCTOSIHUM OKpY>Karolel cpellbl HEMpOHHAsA CeTh XIM-
MHUHTa MPABUJIIBHO paclo3Haja COCTOSHUE cpeibl TONbKO B 80 % cimydaeB, mpUueMm
JIOJISL YCTIEIITHBIX PACO3HABAHUN CHIILHO 3aBHCHUT OT CTIOC00A MPECTaBICHUS SKOJIO-
IrMYECKUX MOKa3aTesiel B BUae OMHAPHBIX CUTHAJIOB.

Hetiponnas cers XammuHra TpeOyeT JOMOJHUTEIBHBIX UCCIICIOBAaHUMN 17151 00-
Jiee YCIENTHOTO pelleHus 3a/1a4u KIacCu(UKaIUU COCTOSIHUM OKpY>Karoleil cpeibl.
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U.S. Otajonov

DATA MINING METHODS

(Tashkent university of information technologies named after Muhammad al-
Khwarizmi)

Data mining is information processing and identifying trends in it, which helps
to make decisions. There are many different methods of data mining, modeling re-
quests for processing and collecting information.

Intelligent analysis + data is one of the most relevant topics in the modem
world. And this is not an exaggeration: business analysis + is only a small part of the
scope of this powerful tool.

The principles of data mining have been known for a long time, but with the
advent of big data, they have become even more widespread. When working with
large data sets, relatively simple and straightforward statistics are no longer enough.
Having about a million detailed records, you need to know not only the information
about the location of several thousand records, but you also need to understand
whether this category of records belongs to a specific group.

These requirements have created a complex data mining process. To solve
problems, an analysis + data is required, in which a model is built to describe the in-
formation, and also a final report is created.

Big data combines three dimensions: volume, speed, and diversity.

Volume: when enterprises are overflowed with data of all types, the volume of
which is growing and can easily reach terabytes and even petabytes.

Speed: sometimes 2 minutes is too long. In time-sensitive processes such as
fraud detection, big data should be used as they enter the organization in order to
maximize their value.

Diversity: big data can be of any structured or unstructured type, consisting of
text data from sensors, sound, video recording, lists of visited web pages, protocol
files and other data. When all these data of different types are analyzed, new ideas are
born.

Intelligent analysis + data can be performed with relatively modest database
systems and simple tools including creating your own or using ready-made software
packages. Sophisticated data mining + is based on past experience and algorithms de-
fined using existing software and packages, and various specialized tools are associ-
ated with various methods.
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