denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIIETO 00pa30BaHUS
«TONMBATTUHCKUMN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.JZ1B.01.02

(uHOexkc oucyuniuHbl)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

HHTGHHCKTV&HBHBIﬁ dHAJIN3 Ha OCHOBE XPaHUJINII JAaHHBIX
(HaumeHoOBaHUE OUCYUNTIUHDL)

110 HaIIpaBJICHUIO IIOATOTOBKHU (CHeHI/IaJ'IBHOCTI/I)
09.04.03 IlpukianHas nHGOpPMATHKA
(K00 u HaumeHoBaHUe HaANPasieHus N0020MosKU, cneyuarvHocmu 8 coomgemcmesuu ¢ @I'OC BI10/ @I'OC BO)

I/IHd)ODMaHI/IOHHBIe CHUCTEMbBI U TCXHOJIOI'MHW KOPHOPATHUBHOI'O YIIPABJICHUSA
(ranpasnennocms (npogunv))

d)opMa O6y‘IeHI/I$IZ 3a04Has1

I'on Habopa: 2019

Pacnpenesienne 4acoB JUCHUILIMHBI 10 CEMECTPAM U BHAAM 3aHATHH (110 y4eOHOMY IJIaHY)

KoaunuectBo 3ET 7
Yacos no PYII 252
Buabl KOHTpPOJIS HA IK3aMeHbI 3auvernl KypcoBbie KypcoBbie Konrposaburre
Kypcax NMPOEKThI padoTbI (s 3';?,?::0'}', bop-
MBI 00yYeHHsI)
1
NeNe kypca
1 2 3 4 5 6 HToro
3ET 7 7
o Kypcam
Jlexuun 4 4
JlaGopaTopHbie 6 6
IIpakTuyeckue
KouTakTHas padora 10,25 10,25
Cam. paGora 238 238
Kountpoan 3,75 3,75
Hroro 252 252

ToabsarTH, 2019




Pabouas nmporpamma cocrasiena Ha ocHoBaHur OI'OC BO u y4eOHOro riana HarnpaBJIeHUs

noarotoBku (cneruanbHocT) 09.03.03 IMpuknaanas nHbGoOpMaTHKa
(KOO U HAUMEHOBAHUE HANPABTIeHUsI NOO20MO8KU, cneyuanbHocmu 8 coomeemcmesuu ¢ @PI'OC BI10/ @I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYyeOHnas (pabouas) mporpamMmma ooopeHa Ha 3acenanuu kadenpsl «lIpuknannas matema-
TUKHU ¥ nHGopMaTHKay (MpoTokoi 3acenanus Ne 6 ot «13 » deBpans 2019 1.).

Penienzent
(OoadcHocmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpok faeiicTBusi padoueii MporpaMMsbl THCHMILIMHBI 10 « 25 » mas 2022 r.

HNudopmanus 00 akryanusanuu padodei mporpaMmbl M CHUILIHHBI:
[Ipotokon 3acenanus kapeapsl Ne 1 ot «09» centsadps 2019 r.
IIporokon 3acenanus kadeapsl Ne 1 ot « 28» aBrycra 2020 r.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T

YTBEPXIAIO

3aBenyromuit kadenpoit [Ipuknannas MareMaTuka 1 ”HGOpPMATHKA
(pazpabomasweii PI1]])

« » 20 . A.B. Ouenosckuii
(noonucw) (1.0. ©amunus)




AHHOTALUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.01.02 MHTe/UIeKTyaJIbHBIA AHAJIM3 HA OCHOBE XPAHUJIMI JaH-
HBIX

(MHOEKC ¥ HANMEHOBaHWE TUCIUILTHHEI (Y4eOHOTO Kypca))

JlaHHBI Kypc IpelIHa3HA4YeH Il O3HAKOMJIEHUSI C COBPEMEHHBIMH METOJIaMU
MHTEJJIEKTYaJIbHOTO aHaJIM3a Ha OCHOBE XPAaHWIMIL JaHHBIX. TE€XHOJOTUU NHTEIIEK-
TyaJIbHOTO aHaJIM3a IaHHBIX U3Yy4aeT MPOLECC HAXOKIAECHHS HOBBIX, TEHCTBUTEIbHBIX
Y TIOTEHUHUAIBHO TOJE3HbIX 3HAaHUN B XPaHWIMILE JAAHHBIX. DTU TEXHOJIOTHH JIEXKAT
Ha IEPEeCEYeHNH TaKMX HayK KaK CHUCTEMbI 0a3 JAaHHBIX, CTATUCTHKA M MCKYCCTBEH-
HBbI MHTEJUIEKT. VHTe/IeKTyalnbHBI aHajdu3 JaHHBIX MPUMEHSETCS B 00JIACTSX,
UMEIOLIUX JeJI0 ¢ OoNbIIMMU 00bEMaMH JAaHHBIX. B Hayke K 3TUM 00JacTsIM OTHO-
CATCSL aCTPOHOMMSI, OMoJIorHH, OMOMH(OpPMATUKA, MEAUIMHA, (PU3UKa, B OU3HECE —
3TO TOPIOBJIS, TEIEKOMMYHHKAIMU, OAHKOBCKOE 10, MPOMBIIIJIEHHOE MTPOU3BOACT-
BO.

B kypce paccMaTpuBarOTCs TEXHOJOTUU U aJTOPUTMBI JIsl XpaHEHUS U Opra-
HU3AIWK JaHHBIX, BKIovYas Xpanwiuiia J[aaasix 1 OLAP, a Takxke MeToasl U anro-
PHUTMBI peaTu3allii HHTEIUICKTyallbHOTO aHam3a ganHbix (Data Mining).

1. Ilean W 32124 U3yYeHHUs] JUCHHUILINHBI (Y4€0HOI0 Kypca)

Ilens — popMupoBaHUE TIPEACTABICHHUS O COBPEMEHHBIX METOAaX W TEXHOJIO-
TUSX MHTEIUICKTYaJIbHOTO aHAIN3a Ha OCHOBE XPAHWJIHUII JAHHBIX, KOTOPHIC TIPHMe-
HSIOTCS Ha MPAKTHKE B PA3TUYHBIX 001aCTSIX HAYKA U TEXHUKH .

3amaun:
1. ChopmupoBaTh y CTYJASHTOB IIPEICTABIICHUE O KOHIIEIINAX U MIPUHIIUIIAX OpPTaHu-
3alMK XPaHWINIIA JaHHBIX.
2. O0y4uTh CTYACHTOB MOHATHUIM U apxuTekType OLAP-cuctem.
3. ChopmupoBaTh y CTYJAEHTOB MPEJICTABICHUE O TEOPETUUYECKUX OCHOBAX HHTEJ-
JICKTYyaJIbHOTO aHAJIW3a JIaHHbIX.
4. ChopmupoBath y CTy/I€HTOB MPAKTUUECKHE HABBIKK IO PEUICHUIO 3a7a4 KJIACCH-
buKaIy 1 perpeccuu Mpu MHTEIUIEKTYaIbHOM aHAIN3e JaHHbBIX.
5. ChopmupoBath y CTyACHTOB NMPAKTUYECKUE MPUEMBI TIO TTOMCKY aCCOIIMATHBHBIX
MIpaBWJI MPY WHTEIUICKTYaTbHOM aHAIHM3E TaHHBIX.

2. MecTo mucuunnHbI (yueoHOTro Kypcea) B crpykrype OIIOII BO

Hannas qucuumuinHa (y4eOHbI Kypc) oTHOCUTCS K bioky 1 «Jlucuuriuuel
(Momynu)» (BapuaTUBHAS 4acTh, JUCUUILIUHBI 10 BEIOOPY).

JucuuniauHel, ydeOHble KypChbl, HA OCBOCHHUHU KOTOPBIX Oa3zupyeTcsl NaHHas
nucrutinHa (yueOHbIil Kype) — «JluckpeTHas Marematukay, «bassl qaHabIx», «O0B-
€KTHO-OPUEHTUPOBAHHOE ITPOTPAMMHUPOBAHUE.



JucruminHbl, y4eOHbIe KypChI, JUIsl KOTOPBIX HEOOXOIUMBI 3HAHWS, YMEHUS,
HABBIKM, TPHOOpETaeMble B pe3yJibTaTe U3Y4YEHUS JAHHOW JMCHMIUIUHBI (y4eOHOro
Kypca) — Hay4HO-UCCleIoBaTeNbcKas padoTa (MOAroTOBKAa K MaruCTepCcKou auccep-

TaIlMM).

3. [lmanupyemble pe3ybTaThl 00y4eHHsl N0 AUCHUIINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIe C MJIAHMPYEMbIMHU Pe3yJibTATAMU OCBOEHHUSI 00pPa3oBaTe/ib-

HOH NPOrpamMMbI

dopMupyemblie U
KOHTPOJIUPYyeMBble
KOMIIETeHIIUH

Ilnanupyembie pe3yabTaThl 00y4YeHUs

- CniocobeH MpOBOAUTH
oOcje0BaHNe OpraHu-
3alii, BBIABIATh WH-
(dbopMaImoHHbIC To-
TPEOHOCTH  IOJIb30Ba-
Tene,  (GopMHUPOBATH
TpeOOBaHMS K  IIPO-
rpaMMHOMY obecreue-
auio (ITK-1)

3HaTh: CIOCOOBI peHICHUS IIPUKIAJHBIX 3a/a4 C IIOMOIIBIO
MCTOA0OB MHTCIUICKTYAJIbHOI'O dHAJIM3a JAHHBIX

YMeTh: IMPUMCHATh MCTOAbI MHTCIIJICKTYAJIbHOI'O aHaJIM3a
JAaHHBIX IIPH PCIICHUH IIPUKIIAAHBIX 3a/1a4

Bnaners: HaBbikamMu mporpaMMHON pean3aliid METOJIOB
VMHTEJUICKTYaJIbHOTO aHalu3a JAAHHBIX JJIS1 PEUICHUS MpU-
KJIQTHBIX 3a/1a49

- CnocobeH mpoeKTu-
poBaTh HMH(POPMALMOH-
HBIE CUCTEMBI 110 BUJaM
obecnieuenwus (I1K-4)

3HaTh: CocoObl MPUMEHEHUSI METOJO0B UHTEIIEKTYalIbHO-
ro aHajav3a JAHHBIX MPU MPOBEACHUHM HAYYHBIX HCCIEN0-
BaHUM

Ywmers: [nanupoBate HaydyHBIE SKCIIEPUMEHTBI C UCIIOJIb-
30BaHHEM METOJIOB MHTEIUICKTYaJIbHOIO aHAJIN3A TaHHBIX

Bnaners: HaBbikamMu OLIEHKM pe3yJIbTaTOB, IOJYyYaE€MbIX B
pe3yJIbTaTe MHTEJUIEKTYAJIbHOTO aHAIM3a JAHHbBIX

TemaTnueckoe coaep:kaHue JUCHUILIMHBI (Y4eOHOr0 Kypca)

Pasnen,
MOIYJIb

Iloapasaen, Tema

Monayns 1 - Xpanunuiia
nmanHeix, OLAP-
CUCTEMBI

Tema 1 - oCHOBHBIE MOHATHUS NPUHLUIIBI PaOOTHI XpaHU-
JIUIIL TAHHBIX.

Tewma 2 - ocHOBHbIE TOHATHUS TPUHIUIIBI padoThl OLAP-
CUCTEM.

Tema 3 - Knactepusauust Ipy MHTEUIEKTYaJIbHOM aHAIIN3e
JAHHBIX.

Mopyib 2 - anropuTMbl
MHTEJJIEKTYaJIBHOTO
aHajau3a JaHHbIX

Tema 4 - xnmaccudukaIus TPy HHTESIICKTYATbHOM aHAJIH-
3€ JIaHHBIX.
Tema 5 - kmaccuduxanus Ha ocHOBE anroputmMoB |D3,

C4.5.
Tewma 6 - knmaccuduxanus Ha ocHoBe anroputma CART.




Tema 7 - perpecCMOHHBIN aHaIU3 ITPU UHTEIUIEKTYaIbHOM
aHaJIM3€ TaHHBIX.

Tema 8§ - perpecCuOHHBIN aHaIu3 Ha OCHOBE HEMPOHHBIX
cerel.

Tema 9 - perpeccHOHHBIN aHaIn3 HAa OCHOBE AJITOPUTMAa
CART.

Tema 10 - adppUHUTHBHBINA aHANTNU3 IPU UHTEIUICKTYa b~
HOM aHaJIU3€ JTAHHbIX.

Tema 11 - apuHUTHBHBINA aHANINU3 HA OCHOBE AITOPUTMA
Apriori,

OO01masi TPy10eMKOCTh TUCUMILIUHBI (YueOHoro kypca) — 7 3ET.




4. CTpYKTYpa H coJepKaHue THCHUILIMHBI (Yy4eOHOro Kypca) MHTeIeKTYalbHbIH aHAIN3 HA OCHOBE XPaHMJIUIIL JIAHHBIX

Cemectp uzyueHus 2

(HauMEHOBaHHUE JUCHIHUILIMHBI (YIeOHOTO Kypca))

Pazned, Ionpa3saen, tema Buabl yueGHo# padoThl Heo06xonumbie DopMbI Pexo-
MoAayJIb AyIUTOpHBIE 3aHATHSA CamocrosTeabHas padoTa MATEPUAJbHO- | TEKYLIero KOH- | MeHaye-
(B yacax) TeXHHYEeCKHUe TpOJIst Masl JIu-
BCero ®opMbI NPOBEIEHUS ¢hopms1 opranmsa- pecypcel Tepary-
2 = JIeKUMii, JIaG0PaTOPHBIX, 197001 pa (Ne)
|k £ Z | npakTHUecKuX 3aHSTHii, 5 CaMoCTOSATebHOM
g g g ® = | Meroibl 00y4eHusl, pea- g padoThl
g S E : 2| Jusylomme NpuMeHsie- @
L 5 s =| Mylo oGpa3oBaTe/bHYIO
TEXHOJOI'UI0
Xpanwiuniia OcHoBHbIE MOHATHUS | 2 Pabora c nek-
naHHblX, OLAP- | npuHIunel paboTsl Xpa- LIMOHHBIM Ma- Cob
obecesio-
CHUCTEMBI HUJUIL JaHHBIX. OCHOB- Jlexkuus TEpUATIOM, Kommnsrotep- | oo
HbIE TIOHATHS TPUHLMIIBI 138 MOJITOTOBKA HBII KJ1acc 12
paboter OLAP-cucrem 3a/IaHusl TI0 ob1iero aoc- ’
Knacrepusauus npu uH- 2 1abopaTopHOii Tyna Oruer 1o
TEJUIEKTyaJIbHOM aHaJlu- JlaGoparopHas pabore K 3a- naboparop-
3¢ JJaHHBIX LIUTE HOI1 paboTe
Anroputmel  uH- | Kmaccudukanust npu uH- | 2
TEJUIEKTYAJIbHOTO | TEJUIEKTYaJbHOM aHaJu-
aHanu3a JaHHBIX | 3¢ JaHHBIX. Perpeccuon- [IpobnemHuas nek- Cobeceno-
A “ P p Pa6ota c nek- A
HbI aHAJIU3 MIPU UHTEII- us BaHUE
[IUOHHBIM Ma-
JEKTyaJIbHOM  aHaJIu3e
T€pHUaIoM, Kommbrotep-
JTAaHHBIX .
Knaconpukamis na oc > 100 MIOArOTOBKA HBIH KJ1acc 1,2
T 1 ID3 3aJIaHus 10 o01ero goc-
HOBE aJITrOPUTMOB , N
P 1abopaTopHOit Tyna Order  mo
C4.5. Knaccudukamms JlabopaTopHas paGoTe K 3a- saboparop-
Ha OCHOBE ajropurma IUATE Hoii pabore
CART
Per WOHHBIN  aHaIu 2 Oruer 10
erpeceno 3 JlaboparopHas
mabopaTop-




Ha OCHOBE HEHPOHHBIX
cerei. PerpeccroHHBIN
aHaJ M3 Ha OCHOBE AJIrO-
putma CART. Addunu-
TUBHBIA aHaINU3 Ha OCHO-
Be anroputma Apriori.

HOI1 paboTe

Hroro:

10

238




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTecTAllUM

@DOpMBI TEKYILETO KOHTPOJIS

VcnoBus JAO0ITyCKa

Kputepuu u HOpMBbI OLICHKH

CobecenoBanne

IIpucyrcrBue Ha 3aHATHM.

OTMeTKa «3a4T€HO» CTAaBUTCS CTYJEHTY, KOTOPBI HE MPOJIEMOHCTPUPOBAI
3HaHHE MaTepuasa, OPUEHTUPYETCS B U3y4YEHHOM MaTepHare.

OTMeTKa «HE 3aYTCHO» CTABUTCS CTYJCHTY, KOTOPBIH HE MPOASMOHCTPUPOBAI
3HAHHE MaTepHaa.

Otuer o nabopatopHoii pabote

BeinosiHenne nabopaTopHOi
paboTel Ha KOMIBIOTEpE U
NpEJCTaBICHUE IPEIoaBa-
TEJNI0 PE3yJbTaTOB BHITOJ-
HEHHOH PabOoThI

OTmeTKa «3a4TEHO» CTaBUTCS CTYAEHTY, KOTOPBIA NPOAEMOHCTPUPOBAI pe-
3y/lbTaThl BBINOJHEHUS J1TAOOpPaTOpHOM paboOThl, COOTBETCTBYIOLIUE I1OCTaB-
JICHHBIM 3ajlayaM, M IpeJOCTaBHI OTUeT, O(hOPMIICHHBINH JTOJKHBIM 00pa3oM U
CoJIep Kallii KpaTKoe ONMCAaHUE MOTYYEHHbBIX pPe3yJIbTaToOB

OTMeTKa «HE 3a4TE€HO» CTAaBUTCS CTYACHTY, KOTOPBIA HE MPOAEMOHCTPHUPOBAI
Pe3yabTaThl BBHIOJHEHHS JTAOOPATOPHON PabOTHI WM HE TPEACTABUII 10 HEH
OTUEeT WHIJIN HpeI[CTaBHeHHBIﬁ OTUCT HC COOTBETCTBYCT Tp€6OBaHI/I$[M 10
odopMmIIeHHIO.

dopma npoBeAEHHUS
MIPOMEXKYTOYHOM aTTECTANKU

YcnoBus gomycka

Kputepun u HOpMbI OLIEHKH

3auert (YyCTHO)

[TomyueHue «3a4TeHO» MO
BceM (popMaM TEKYIIEero KOH-
TPOJs

«3auTeHO» CTy,[IeHT OOJIKCH 3Hamb OCHOBHBIC OIPCIACIICHUA,
METOABI U TEXHOJIOTHUU UCKYCCTBCHHOI'O MHTCIIJICK-
Ta, YMCTb araiusupoedmsv U CPpaBHUBATH pa3Jinyi-

HBIC aJITOPUTMBI HCKYCCTBCHHOI'O MHTCJIJICKTA.

«He 3auTeno» CTy,[IeHT HE 3HAeT Hambojee BaKHBIC omnpenaciic-

HHA, HC MOXCET OPUCHTHUPOBATLECA B MaTCpUalic.




6. Kputepun 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Y4eOHBIM IIaHOM JIaHHBIN MOApa3en He IPEIyCMOTPEH

/. IlpuMepHasi TeMaTHKa MUCbMEHHBIX pPadoT (KypcoBbIX, pedeparToB,
KOHTPOJILHBIX, paCYeTHO-TPpa(huecKux u ap.)

Y4eOHBIM IIJITAHOM JTaHHBIN MTOApa3aes He IPEIyCMOTPEH

8. Bonpocsbl Kk 3a4eTy

Ne /i Bormpocsl
1 Konuenmus u opranu3anus XpaHWINIIA TaHHBIX.
2 MHoromepHasi MOJI€/b IaHHBIX.
3 Omnpenenenue u apxutekrypa OLAP-cucrem.
4 3alau UHTEUIEKTYaJIbHOTO aHa/In3a JaHHBIX.
5 [TpakTHYecKkoe NPUMEHEHNE UHTEIUIEKTYaIbHOTO aHAJIN3a JaHHBIX.
5) Mojieny UHTEIUIEKTYaIbHOTO aHAJIN3a JAHHbIX.
7 Meronst Data Mining.
8 Merozaa nocTpoeHUs AEPEBbEB IPUHATHUS PEILICHUMN.
9 ANTOPUTMBI IOMCKA ACCOLUATUBHBIX IIPABUIL.
10 Hewuepapxudeckue anropuTMbl KJIacTEPU3AIIAH.
11 Heuerkast 1oruka B MHTEIUIEKTYAJIbHOM aHAIU3€ JAHHBIX.
12 ['eHeTnyeckue anropuT™Mbl B MHTEIUIEKTYaIbHOM aHAJINU3€E JIaHHBIX.
13 HelipoHHBbIE ceTH B MHTEIJIEKTYaIbHOM AHAJIN3€E IaHHBIX.
14 Aunroput™ K-means B MHTEIJICKTyaIbHOM aHAJIHM3€ JaHHbBIX.
15 Anroputm C-means B MHTEIJIEKTYaIbHOM aHAJIN3€ JAHHBIX.
16 Auroputm APriori B MHTEIIEKTyaIbHOM aHAIN3¢e TaHHBIX.
17 Headdexrunocts ucnonb3opanus OLTP-cuctem anannsa gJaHHBIX.
18 [Tpouecc oOHapyXeHNs HOBBIX 3HaHUH B JIaHHBIX.
19 Anroputm ID3 B HHTEIEKTYyaIbHOM aHAIIN3€ JAHHBIX.
20 Anroputm C4.5 B MHTEIIEKTyaIlbHOM aHAJIN3€E JaHHBIX.
21 Anroputv CART B HHTEIIEKTyaIbHOM aHAIHM3€ JaHHBIX.
22 I'eHeTMYECKUI aITOPUTMBI B UHTEIIJIEKTYAIbHOM aHAJIN3€E JaHHBIX.
23 HeliponHble ceTH B MHTEIIIEKTYaJIbHOM aHAJIN3€E TaHHBIX.
24 OCHOBHBIC TIOHATHS ¥ Ha3HAYCHUs aiaroputMa K-means.
25 Maremarudeckuii anmapar aaropurMa K-means.
26 HauanbHble qaHHBIC HEOOXOIUMBIE U1 KCIIOIb30BaHUs anropuTMa K-means.
27 | Mertpuku npumenseMsie B anroputme K-means.
28 Kputepun ocTaHOBKH BBINOJIHEHHUS aaropuTMa K-means.
29 Bompoc 0 HEoOX0AMMOCTH HOPMHUPOBKH JIaHHBIX, €€ Ha3Ha4eHUE B alroputMme K-
means.
30 Anroput™ |D3: kputepuii BbIOOpa yciaoBus AJs pa30MeHHs UCXOAHOTO MHOKECTBA.
31 Ocob6ennoctu anropurMma |D3 o cpaBHenuto ¢ anroputmamu nocrpoenus AI1P.
32 Anroput™ D3 u npoGiema riepeoOydeHusl.




33

MaremaTrueckuii anmnapat anroputma 1D3.

34 Anroputm C4.5: kputepuil BbIOOpa ycIoBHs 175 pa30UEHUS HCXOJHOTO MHOKECTBA.

35 OcoGennoctu anroputma C4.5 no cpaBHeHHIO ¢ aaroputMamu nocrpoenus AI1P.

36 Aunroputm C4.5 1 ipoGiiemMa riepeoOyueHusl.

37 Maremaruueckuii annapar aaroputma C4.5.

38 OcHoBHbIE IOHATHA UCKYCCTBEHHBIX HelpoHHbIX ceTeil (MHC)

39 Buosornveckast MoJielib HEMPOHA.

40 [TpeoOpa3oBaHue CUTHAIOB UCKYCCTBEHHBIM HEHPOHOM

41 | Uenb 00y4eHus HEHPOHHOM CETH

42 OO0y4eHrie HEHPOHHOM ceTH METOJIOM JeNIbTa-IIpaBHiia

43 OO0y4eHre MHOTrOCIOMHOM HEMPOHHOM CETH Kak 3ajJaya MHOTOIapaMeTpUYecKOd OIl-
TUMU3ALNU

44 OOydenue HEHPOHHBIX CETEH METOI0M 0OPaTHOTO PAaCIPOCTPAHEHUS OIINOKU

45 [Tpob6aema BeIOOpa KOTMUECTBa CitoeB 1 Heliponos B MHC

46 Buibl akTHBaMOHHBIX QYHKIHIA, UX TPpadUKH

47 B3anmocBs3p MeXy UCIONIB3yeMOil B HEWPOHAX aKTUBAIMOHHON (yHKIMEW U orpa-
HUYEHUSIMU [0 IMana30Hy U3MEHEHHUs BXOJIHBIX CUTHAJIOB

48 Crioco0b! ynydlleHus pe3yibTaToB 00yuyeHHUs] MHOTOCIONHBIX HEHPOHHBIX CeTel

49 [TepcenTpon u npobnema «uckioyaroniero MJIN»

50 3anaqu, peaeMple ¢ IOMOUIBIO PA3JINYHBIX TUIIOB HEMPOHHBIX CETEN

51 [Tpobnema nepeoOydeHHs UCKYCCTBEHHBIX HEMPOHHBIX CETe M CIOCOOBI UX MPEOoIo-
JICHUS

52 | Ouenka To4HOCTH pabOTHI HEUPOHHBIX CETEM.

53 TpebGoBanus mpebsBIsieMbIe K 00ydaroleil BEIOOPKE.

54 Camoopranusyromasics kaptra Koxonena: Ha3HaueHUe, 0COOEHHOCTH.

55 Ha3nauenune nu 0coOEHHOCTH PeKYpPPEHTHBIX HEMPOHHBIX CETEH.

56 Heiiponnsie cetn Xonduina 1 XeMMHHTa, UX OCOOEHHOCTH U OTJINYHS.

57 CnocoObl KOJMPOBAaHUSI CUTHAJIOB B OMIIOJISIPHBIM BUJ /Il HEWPOHHBIX ceTed Xom-
dbunna u XemMMuHra.

58 Bnusinue ckopocTi 00y4eHHsI HEHPOHHOM ceTH Ha TOYHOCTh padOThl HEHPOHHOMU CETH

59 AJanTUBHBINA BEIOOP CKOPOCTH 00yUYEHUSI HEMPOHHBIX ceTel

60 Koppexkuust BecoBbIX KOA(pGUIIMEHTOB B IpoLiecce 00yueHUs] HEMPOHHBIX ceTel
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cranmu oﬁyqamumxcsl o JTUCHMUIIJIMHE

9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

9. ®OH/X OLEHOYHBIX CPEACTB JJsl NMPOBEACHUS NMPOMEKYTOYHON aTTe-

Ne KonTposmpyembie pa3aesibl KO{I KOHTpO.HpY€- HaumenoBanmue
n/n (TeMBbI) TUCIUNIHHBI MOM KOMICTCHITHH OLIECHOYHOI'0 CpPe/ICTBA
(UJ1M ee 4acTH)
1
OCHOBHBIE TIOHATHS IPUHIIUATIBI OIIK-5, TIK-3, TTK-4 Cobecenopanie
paboThI XpaHWIUI JAaHHBIX
2 OCHOBHBIE TIOHATHUS TTPUHIIUAIIBI
PHIIL OIIK-5, IIK-3, [IK-4 CobecenoBanue
pabotel OLAP-cucrem
3
Knacrepuzanus npu UHTEIUIEKTY- OITK-5, TIK-3. [IK-4 Otuet o nmabopaTopHOI
ATBPHOM aHAIIN3€ JTAaHHBIX pabote
4 Knaccugukanus npu MHTEIICKTY-
N Y OIIK-5, 1IK-3, IIK-4 CobecenoBanue
QIBHOM aHAJIN3€ JAHHBIX
5
Knaccugukaius Ha OCHOBE aJro- OITK-5, TIK-3. [IK-4 Otuet 1o nmabopaTopHOI
purmoB ID3, C4.5 pabote
0 K O 0 i
JaccuUKaIus Ha OCHOBE aJro- OIIK-5, TTK-3, TTK-4 TYET 10 J1a0opaTOpHO
putma CART pabore
7 p .
CTPCCCHOTHBIH Hajiis LpH HH- OIIK-5, [IK-3, I[IK-4 CobecenoBanue
TEJJICKTYATEHOM aHAIIN3€e JJaHHBIX
8 . .
PGFPGCCI/IOIEHI)II/I aHAIM3 HA OCHOBE | 1y 5. [IK-3, [IK-4 Otuer no naboparopHoit
HEHPOHHBIX ceTel pabote
9 P %1 O 6 v
€TPECCHOHHRIH AHANMS HA OCHOBE | . s e 3 e g TYET 110 JTA00PATOPHOM
anroputmMa CART pabote
10 Add .
VHITHBHBIN QHaHs IPU Ui oy 5 7K-3, 1TK-4 CobecenoBane
TEJUIEKTYaJIbHOM aHalln3€ JaHHBIX
11 A i O 0 7
(G GUHUTHBHBIIH AHAJM3 HA OCHOBE | e s e 3 e g TYET 10 J1abopaTOpHOM
anroputma Apriori pabote

9.2. TunoBbIe KOHTPOJIbHBIE 32/IaHUS WJIH MHbIE MATEPHUAJIbI, HEOOXOAUMbIE
JJIS OLCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH, Xa-
PaKTepPU3YOIIMX 3Tanbl GOPMUPOBAHMS KOMIIETEHIUIl B PoLiecce 0CBOEHUS
00pa3oBaTeJIbHOM NMPOTrPAMMBbI
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9.2.1. KoMmnJjieKT BONPOCOB /1Jisl IPOBeJIeHUs codece0BaHMS

Bonpocsl 15151 codecenoBanmsi
1. OxapakTepu3yiiTe 3Tarnbl BBINOIHEHUS anroputma k-means.
2. Kakumu naHHBIMH HEOOXOAMMO OO0JajaTh JUIsl 3amycka ainroputma K-
means?
3. Kakue MeTpuKu OInpeesieHus] pacCTOSHUA MPUMEHSIOTCSI B allropuT™Me K-
means?
4. B yem 3akintoyaeTcsi peKypCHBHOCTD alropuTMa K-means.
5. Ilo kakuM mapameTpam NPOU3BOJUTCA OCTAHOBKA BBHIMOJHEHUS aJlTOPUTMA
k-means?
6. OxapakTepu3yiTe 3Tarbl BeIoJHEHU anropuTtMa |D3.
7. Kakumu JaHHBIMHA HEOOX0IMMO 001a/1aTh I 3amycka airoputma 1D37?
8. Ilo xakoMy KpUTEpUIO ONPEEIsAeTCA YCIOBUE pa3OUEHUs B TEKYIIEM y3Jie
JiepeBa pelIeHu MOCTPOSHHOTO ¢ MTOMOIIBI0 anroputma 1D3?
9. B ueM 3akitouaeTcsi peKypcuBHOCTD anroputma |D3.
10. Tlo kakuM mapameTpaM MPOU3BOJIUTCS OCTAHOBKA BBHITIOJHEHHUS aJTOPHUT-
Mma |D3?
11. OxapakTepusyiTe 3Tarbl BHITIOJIHEHUS anroputma C4.5.
12. KakuMu TaHHBIMA HEOOXOAMMO 00JaAaTh JJisl 3amycka ainroputma C4.5?
13. [lo kKakOMy KpHUTEpHUIO ONpPEEAETCs YCI0BUE pa30UEeHHs B TEKYLIEM Y3-
JIe IepeBa PEUIEHU MOCTPOEHHOTrO ¢ TOMOIIbI0 anroputma C4.5?
14. B 4yem 3akiroyaercs peKypcUBHOCTb ajiroputMa C4.5.
15. ITo xakuM mapaMmeTpaMm MPOU3BOIAUTCS OCTAHOBKA BBITIOJTHEHUS aJITOPUT-
ma C4.5?
16. B uem otimuus anroputmoB ID3 u C4.5?
17. Oxapakrepusyite 3Tanbl BeinosiHeHus anroputma CART.
18. Kakumu naHHbIMEH HeoOXoaumo oOJafaTh i 3alycka aJropuTrMa
CART?
19. [To xkakOMy KpHUTEpHUIO ONPENETSETCs YCIOBUE pa30UEeHHs B TEKYIIEM Y3-
Jie JIepeBa peIIeHu MOCTPOEHHOT0 ¢ moMoIsio anroputmMa CART?
20. B yem 3axirouaercs pekypcuBHOCTh anroputma CART.
21. TTo xkakuM MmapaMeTpaM MPOU3BOJUTCS OCTAHOBKA BBITTOJIHCHHS aJlTOPUT-
ma CART?
22. B yem otnmuus anroputMoB CART u C4.5?
23. OxapakTepu3ynTe MOHATUE PETPECCUOHHBINA aHAIIHU3.
24. OnumuTe OOMIM aNropuT™ paboOThl C HEUPOHHBIMU CETAMHM.
25. Kakue cyniecTByIOT TUITbI HEHPOHHBIX ceTen?
26. HazoBute pekoMeHIaluu Mo BEIOOPY CTPYKTYPY HEHpPOHHBIX ceTei B 3a-
BUCHUMOCTH OT PEIIAEMOU 3aJa4U.
27. OxapakTepu3yuTe MOHATHS PETPECCUOHHOTO aHAJIN3a TaHHBIX.
28. HazoBute npuumHbl, Mo KOTOpsIM anroputmbl ID3 u C4.5 He moryT nipu-
MEHSATHCS Il PETPECCUOHHOTO aHANN3a TAHHBIX?
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29. Tlo xakuM mapameTpaM MPOU3BOAMUTCS OCTAHOBKA BBITIOJIHEHUS aJITOPUT-
ma CART?

30. Oxapaktepusyiite nousitue ahUHUTUBHOTO aHAIHM3a

31. Oxapakrepusyiite anroput™m Apriori.

32. Kakue mapaMeTpsl MOKET 3aJ]aBaTh aHAJIMTUK JJIS YIPABIEHUS MPOIEC-
COM BBITIOJTHCHHS ajroputma Apriori.

33. Kakue 0ObeKTUBHBIC U CYyOBEKTUBHBIE METPUKU MPUMEHSIOTCS JIJISl OLICH-
KU aCCOLIMAaTUBHBIX MPAaBHUII?

34. Uto siBRsieTCs pe3yIbTaTOM BBINIOJIHEHUS anroputma Apriori?

IIpouenypa oueHuBaHHUSA

OcHOBOI1 1)1 OnpeieNieHns OLEHKH Ha cOOeCeIOBaHUU CITYKUT YPOBEHb yC-
BOCHHS CTYJICHTaMH MaTepuaia, MpeayCMOTPEHHOTO pabodeil mporpaMMoi uc-
LUIUIAHBI.

Kpurepuu onenkmu:

- OTMETKA «3aYTEHO» CTAaBHUTCS CTYAECHTY, KOTOPBIA HE MPOJEMOHCTPUPOBAI 3HA-
HUE€ MaTepHalia, OPUEHTUPYETCS B U3yUCHHOM MaTepHUaJe.

- OTMETKA «HE 3a4T€HO» CTABUTCA CTYJIEHTY, KOTOPBIA HE MPOJEMOHCTPHPOBAI
3HaHUE MaTepuraa.

9.2.2. KoMIJIeKT 0T4€TOB 10 JIa00paTOPHbIM padoTam

JlaGoparopnass padora Ne 1. Knacrepuzauusi npyu MHTEIUVIEKTYAJIbHOM aHAIU3E
JTAHHBIX
Heab: M3yuynTh OCHOBHI NMPUMEHEHHUS ajaroputMa k-means ajis penieHus 3ajaad
KJIACTEpU3aLUH PU UHTEJUICKTYaIbHOM aHAJIU3€ IaHHBIX.
Conep:xanue 3a1aHusl.
1. B cooTBeTCTBMM ¢ HOMEPOM BapuaHTa CTEHEPUPOBATH JaHHBIC, HA KOTOPHIX Oy-
JICT TECTUPOBAThLCS paboTa aaroputma K-means.
BapuanTsl 3a1anuii:
1 Bapuant: V 3anmceit nommkHo ObITh 3 mapametpa. [lepBwiii u3MeHsieTcs B
nuanasone [0,1; 5], BTopoit mapametrp — B auanasone [0,1; 3], Tperuit napa-
MeTp MoXKeT mpuHuMaTh 3HaueHus — 10%, 20%, 80%, 90%.
2 Bapuant: Y 3anuceil 10oypkHO ObITh 3 mapamerpa. [lepBblil u3mensiercs B
nuanasone [0,01; 1], Bropoit mapamerp — B nuanasone [1; 300], Tperuii napa-
METp MOXKET MpUHUMAaTh 3HaueHust — Camapa, TonbsaTTi, YamaeBck.
3 Bapuanr: IlepBoiii u3mensiercsi B auanaszone [0; 1], BTopoil mapameTp — B
auarna3zoHe [-2; 2], TpeTuil mapaMmeTp MOXET IPUHUMATh 3HAYEHUS — Aa WIN
HET.
4 BapuanT: I[lepBbiit u3mensiercst B quamnasone [-10; 1], BTopoii mapametp — B
nuarnaszone [1; 2], Tpetuil napaMeTp MOKET IPUHUMATh 3HAYEHUS] — OTPHULIA-
TEJIbHOE 3HAYEHUE, MOJIOKUTEIbHOE 3HAUEHUE.
3. Ha 1r060M M3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3BIKE MTPOTPAMMHUPOBAHUS
pa3paboTaTh MPOrpaMMy, Ha MPAKTUKE PEANTH3YIONIYIO BBIIIOJTHEHHE KilacTepu3a-
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[IU¥ CTEHEPUPOBAHHBIX JAaHHBIX IO ATOpUTMY K-means ¢ npuMeHeHneM He MeHee
IBYX METpUK (Hampumep, EBkianmoBa paccrosiHue U paccrosiHue MaHxa TreHa). B
nporpaMMe J0JKHA OBITh MPEAyCMOTPEHA BO3MOXKHOCTh (PUKCHUPOBAHUS IOCTE
KaXI0W UTEpaluy aJlrOPUTMa CyMMBI KBaJIpaTOB OLIMOOK U KOOPAMHAT IIEHTPOU-
JIOB.
4. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI
1. Oxapakrepu3yiiTe Tanbl BBIIOJIHEHUS alropurMa k-means.
2. Kakumu naHHBIMEH HEOOXOAMMO OOJNajaTh IUIsl 3amycka anroputma K-
means?
3. Kakue MeTpuKu OnpeesieHus] pacCTOSHHUA MPUMEHSIOTCSI B allrTOpUT™Me K-
means?
4. B yem 3akintoyaeTcsi peKypCHBHOCTD alnropuTMa K-means.
5. Ilo xakuM mapameTrpam NpOU3BOAUTCS OCTAHOBKA BBINOJHEHHUS AJITOPUTMA
k-means?

JlabopaTopnass padora Ne 2. Kinaccupukauust Ha ocHoBe ajaroputmos ID3,

C4.5

Heab: u3yunth OCHOBBI NpuMeHeHus: anroputma ID3, C4.5 nng pemenus 3amad

KJ1accu(pUKaIMY TPU UHTEIJICKTYaIbHOM aHAJIN3€ JIaHHBIX.

Conep:xanue 3a1aHusl.

1. B cooTBeTCTBMM C HOMEPOM BapuaHTa CT€HEPUPOBATH JAHHBIEC, HA KOTOPBIX Oy-

JIeT TeCTUPOBAThCS paboTa anroputrma ID3.

BapuanTe! 3ananuii:

1 BapuanT: IlepBbiii atpuOyTt MoxxeT npuHumaTh 3Hauenus: A, B, C, D, E.
Bropoii atpu0yT MOXXET TpUHUMATh 3HAYEeHUS: [1a, HEeT. TpeTuil aTpudyT Mo-
JKET NMPUHUMATh 3HaUeHUs u3 nuana3oHa [0, 600]. YeTBepThiil aTprOyT MOKET
npuHUMAaTh 3HadeHus: u3 auana3ona [0, 0.9]. [IaTeiii aTpuOyT MOXKET MPUHU-
MaTh 3HaueHus: 6, 7, 10. BrixomHo#t aTpuOyT MOXXET MPUHUMATH 3HAYCHUS
Cl1, C2, C3, C4, C5. HaGop nmaHHBIX JOJKEH coiepkaTh He MeHee 40 3amu-
CeHl.
2 Bapuant: IlepBbiii arpuOyT MOXET MPUHUMATh 3HAYEHUS: OJIOHAMHKA,
OprOHETKa, IaTeHKa, phbKas. BTopoii aTpuOyT MOKET MpUHUMATh 3HAUCHUS:
na, Het. Tperuit atpubyT MOXXET MPUHUMATh 3HAYCHHS U3 auarnazoHa [160,
185]. UeTBepThlii aTpuOyT MOKET NpuHUMATh 3HaueHus 0, 1, 2, 3. [1are1it at-
pubyT MoxeT npuHuMaTh 3HaueHus: 80, 90, 100. BbixoaHoi#l aTpuOyT MOXKET
npunumath 3HadeHus C1, C2, C3, C4. Habop naHHBIX TOJDKEH COACPKATh HE
MeHee 40 3anucen.
3 Bapuanr: [lepBbliii aTpuOyT MOXET NPUHUMATh 3HAYEHHS: CTPENoK], cTpe-
J0K2, cTpenok3, crpenok4, crpenokS. BTopoil atpulyTr MokeT NpuHUMATh
3HAYCHUS: Hape3HOM, rmankuil. Tpetuit aTpuOyT MOXKET MPUHUMATH 3HAYCHUS
u3 auanazoHa [50, 95]. UerBepTsiii aTpuOyT MOXKET MPUHUMATH 3HAYCHUS
100, 150, 200. Ilareiii atpubyt mMoker mpuHHMaTh 3HaueHws: [500, 800].
Breixonnoit atpubyt moxket npunumath 3Hadenus Cl, C2, C3, C4. Habop
JIAHHBIX JIOJKEH cojiepkaTh He MeHee 40 3amuceil.
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4 Bapuanr: [lepBslif aTprOyT MOXKET MPUHUMATh 3HAYCHHSI: CpEHEE, CPeIHe-
crielMaibHOE, BhICILIEE HE OKOHUEHHOE, BhICIIEE, ABa BbhICIIUX. BTopoi atpu-
OyT MOXKeT NMpUHHMMAaTh 3Ha4YeHUs u3 Auamnazona [18, 50]. Tperuit aTpuldyT
MOKET MPUHUMATh 3HAYEHUS /1, HeT. YeTBepThIil aTpuOyT MOXKET TPUHUMATh
3Hauenus 0, 1, 2, 3. YerBepThiii arpulOyT MOXKET NMPUHUMATh 3HAYCHUS W3
nuanasona [50, 100]. BeixonHo# atpubyT MokeT npuHuMath 3HadeHus: Cl,
C2, C3, C5. HabGop maHHBIX JOJDKEH cojiepkaTh He MeHee 40 3amnucei.
2. Ha mo0om n3BecTHOM 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE TIPOrPaMMHUPOBAHUS
pa3paboTaTh mporpamMmy, Ha MPAKTHKE PEATHU3YIONIYIO BBIMIOJHEHUE ajJrOpuTMa
ID3 ¢ ncrnonb30BaHUEM Cr€HEPUPOBAHHBIX JAHHBIX.
3. OTBETUTH HA BOMPOCHI JJIsI KOHTPOJIS
1. OxapakTepu3yiTe 3Tamnbl BeIModHeHus anroputma |D3.
2. Kakumu nanusiMu He0OX0uMO 001aaTh Juist 3amycka anroputma 1D3?
3. Ilo kakoMy KpUTEPHIO ONpPEENsIeTCs YCIOBHE pa30UeHUsl B TEKYILEM Y3Jie
JiepeBa pelIeHu MOCTPOSHHOTO ¢ MTOMOIII0 anropuTtma 1D3?
4. B yem 3akitouaeTcs peKypcuBHOCTH airoputMa 1D3.
5. Ilo kakuM mapameTrpam NpOU3BOAUTCA OCTAHOBKA BBIMOJHEHHUS aJITOPUTMA
ID3?
4. Ha m1000M M3BECTHOM 0O0BEKTHO-OPHUEHTHPOBAHHOM SI3bIKE MPOTPAMMUPOBAHUS
pa3paboTarh MporpaMMy Ha MpPaKTUKE PEaU3YIONIYIO0 BBIOJIHEHUE aJIrOpUTMa
C4.5 ¢ ucnonb30BaHUEM CTEHEPUPOBAHHBIX TAHHBIX.
5. CpaBHHTB OCTPOEHHBIE AEPEBbSI NPUHATHSA perieHn 1o anroputmy ID3 u C4.5
6. OTBETUTH HA BOIPOCHI IS KOHTPOJISL.
1. OxapakTepu3yiTe 3Tansl BITONHEHUS anroputma C4.5.
2. KakuMu JaHHBIMH HEOOX0AMMO 00aAaTh JJis 3amycka anroputma C4.5?
3. Ilo kakOMy KpUTEpUIO ONpPENEsAeTCs YCI0BUE pa3OUEHUs B TEKYILEM Yy3J1€
JIEpEBA PELICHU MOCTPOEHHOTO € MOMOUIBI0 anroputMa C4.5?
4. B ueM 3aKIII04aeTCsl pEKypCUBHOCTh asiroputma C4.5.
5. Ilo kakuM mapameTpaM NpOU3BOAUTCS OCTAHOBKA BBIMOJHEHHUS aJITOPUTMA
C4.5?
6. B uem otninuusg anroputmoB ID3 u C4.5?

JlaGopaTopHasi padora Ne 3. Kitaccudukarus Ha ocHoBe aniroputMa CART
Heab: m3yunth ocHOBBHI mpuMeHeHHs anroputMa CART mns permenus 3amad
KJ1acCU(PUKAMU TPU UHTEIJIEKTYaIbHOM aHAJIN3€ JTaHHBIX.
Conep:xanue 3a1aHMs:
1. Jlannsle, Ha KOTOPBIX OyAeT MpoBOAUTHCS TectupoBaHue anroputMa CART
HEO0OXOIMMO B3ATh U3 TIPEABIAYIICH 1a00paTOPHOUN padOTHI.
2. Ha 11000M M3BECTHOM 00BEKTHO-OPHUEHTHPOBAHHOM SI3bIKE MPOTPAMMUPOBAHUS
pa3paboTaTh MpPOrpaMMy Ha MPAKTUKE PEANTM3YIOLIYI0 BBIMOJIHEHHE ajJropuTMa
CART c ucnosib30BaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.
3. CpaBHUTH MOCTPOEHHBIE JIEPEBbS IPUHATHS pelieHnid no anroputmy ID3, C4.5,
CART
4. OTBETUTH HA BOIPOCHI JJIs1 KOHTPOJIS.

1. Oxapakrepusyiite 3tansl BoinoaHeHus anroputma CART.
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2. Kakumu nanabiMu HeoOxonuMo obmanaTh aiis 3amycka anroputma CART?
3. Ilo kakoMy KpUTEpUIO ONPENEsAeTCs YCI0BUE pa3OUeHUs B TEKYILEM Yy3J1e
JiepeBa pelleHrui MOCTPOEHHOTO ¢ moMoIIkio anroputma CART?

4. B yeM 3akirouaetcst pekypcuBHOCTh anroputma CART.

5. Ilo kakuM mapaMeTpaM MPOU3BOJUTCS OCTAHOBKA BBITIOJIHEHUSI aJrOpUTMa
CART?

6. B uem oriinuns anroputmoB CART u C4.5?

JlaGopaTopnass padora Ne 4. PerpeccuoHHbBII aHAIU3 HA OCHOBE HEUPOHHBIX
ceTen
Lenb: M3yuynTh OCHOBBI NPUMEHEHHsS HEUPOHHBIX CETEM I PELICHUs 3aaad
perpeccuu Npu UHTEIUIEKTYaIbHOM aHAJIN3€E TaHHBIX.
Conep:xanue 3a1aHus:
1. JlanHbIE, Ha KOTOPBIX OyAET MPOBOJUTHCS TECTUPOBAHUE HEHPOHHBIX CETEH He-
00XOJMMO CTE€HEPUPOBATh ClEAyoIUM 00pa3oM. BeiOpaTh QyHKILMIO C IBYyMS He-
3aBUCHMBIMU TiepeMeHHBIMU Y= f(X1, X,). [Ipu pa3HbIX 3HAYEHUS X1, X, pACCUUTATH
3HaueHus Y. IIpuHITE 3HaUEHUs X3, X; — BXOJHBIMU CUTHAJIAMU HEMPOHHOM CETH, a
Y — BBIXO/IHBIM CUTHAJIOM.
2. Ha mo0oM u3BeECTHOM 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE IPOrPaMMHUPOBAHUS
pa3paboTaTh MPOrpaMMy Ha MPAKTUKE PEAU3YIOUIYIO BBIIOJHEHHE MPOCTEHIIen
HEUPOHHOM CETH C UCIIOJIb30BaHUEM CTEHEPUPOBAHHBIX JTAHHBIX.
3. [MocTpouTh KOHTYpHYIO AHarpamMmy ucxoaHou GyHkmn Y= (X1, Xp) (Hanpumep
B cpene Mathcad) . I[TocTpouTs aHAIOTMYHYIO KOHTYPHYIO JUarpammy 1o JaHHbIM
reHepUPyEeMbIX HEHPOHHOU ceThi0. CpaBHUTHh 00€ KOHTYPHBIX AUArpaMMBbl.
4. OTBETUTH Ha BOIIPOCHI JJIs1 KOHTPOJIS.

1. OxapakTepu3yiTe MOHATHE PETPECCUOHHBIN aHAJIN3.

2. Onumirte 001U aNropuT™M pabOoThl C HEUPOHHBIMH CETSIMHU.

3. Kakue cyiiecTByIOT TUIIbI HEUPOHHBIX CETE?

4. HazoBuTe peKOMEHAIMU 110 BEIOOPY CTPYKTYPY HEMPOHHBIX CEeTel B 3aBU-

CUMOCTH OT PEIIacMOU 3a1a4uH.

JlaGopaTopHasi padora Ne 5. PerpeccuoHHBIN aHalM3 HA OCHOBE

anroput™Ma CART

Heab: m3yunth ocHOBBI mpuMeHeHHs anroputMa CART mns permenus 3amad
perpeccuu NMpu MHTEIIEKTYaIbHOM aHAJIU3€ TaHHbIX.

Conep:xanue 3a1aHMs:

1. JlanHble, Ha KOTOPBIX OyAeT mpoBoauThCs TecTupoBanue anroputmMa CART He-
00X0JIMMO CTE€HEPUPOBATH CIEAYIOIIMM 00pa3oM. BeiOpaTh QyHKIUIO C ABYMSI He-
3aBUCUMBIMU TiepeMeHHBIMU Y= f(X1, Xp). [Ipu pa3HbIX 3HaYCHHS X, Xp pACCUUTATH
3HayeHus Y. [IpuHATh 3HaUEHUS X; — 3HAUEHUSIMU MEPBOTO aTpuOyTa, 3HAUCHUS X;
— 3HAYEHUSIMHU BTOPOTO aTpuldyTa, a Y — METKaMH KJiacca.

2. Ha 11060M M3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3BIKE MTPOTPAMMHUPOBAHUS
pa3paboTaTh MpPOrpaMMy Ha MPAKTUKE PEATM3YIONIYI0 BBIMOJHEHHE aJrOpUTMa
CART c ucnosib30BaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.
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3. [locTpouTh KOHTYpHYIO AMarpamMmy ucxoaHou GyHkmn Y= (X1, Xp) (Hanpumep
B cpeae Mathcad) . IlocTpouTh aHaNOrMUHYI0 KOHTYPHYIO AMAarpamMmy IO
IpaBWJaM BBIJICJICHHBIM M3 IMOCTPOEHHOrO JepeBa pemieHuidl. CpaBHUTH 00€
KOHTYPHBIX IHarpaMMBl.
4. OTBETUTH Ha BOIIPOCHI JJIs1 KOHTPOJIS.

1. OxapakTepu3yiTe MOHATHS PErPECCHOHHOTO aHAJIN3a JTAHHBIX.

2. Oxapakrepusyite 3tarbl BoinoaHeHus anroputma CART.

3. HazoBute npuumHsel, o KotopbiM anroputmsl ID3 u C4.5 He MoryT npu-

MEHATHCS 111 PETPECCUOHHOTO aHAJIN3a TaHHBIX ?

4. B ueM 3akitouaeTcsi pekypcuBHOCTh asiroputma CART.

5. Ilo kakuM mapaMeTpaM NPOU3BOJUTCS OCTAHOBKA BBIIIOJIHEHHS aJrOpUTMa

CART?

Jlabopatopuass padora Ne 6. AQPuHUTHUBHBIN aHAIM3 HA OCHOBE AJITOPUTMA
Apriori
Ieab: M3yuyuTh OCHOBBI NMPHUMEHEHHs alroputMma APriori ajisi pemeHus 3anad
ap(UHUTUBHOTO aHAJIN3a IPU UHTEIJICKTYaJbHOM aHAJIN3€ JaHHBIX.
Conep:xanue 3a1aHus:
1. BeiOparb npeamMeTHyto 001acTh, B KOTOPOl BO3MOKHO NpUMEHEHHE ap(HUuHU-
TUBHOI'O aHajau3a U creHepuposarh He MeHee 100 TpaH3akiuii, coaep)anux He
MEHee 25 pa3InyHbIX NIPEIMETOB.
2. Ha 11000M M3BECTHOM OOBEKTHO-OPHUEHTHPOBAHHOM SI3bIKE MPOTPAMMUPOBAHUS
pa3paboTaTth IpOrpaMMmy, Ha MPAKTUKE PEaTU3YIOUIYI0 BBINOJIHEHUE AJITOpUTMA
Apriori ¢ ucroyib30BaHNEM CTeHEPUPOBAHHBIX JTAHHBIX.
3. OTBETUTH HA BONPOCHI JJIs1 KOHTPOJIA.
1. Oxapakrepu3syiiTe noHsaTe aQPUHUTUBHOIO aHATIU3A
2. OxapakTepu3yiTe alroput™ Apriori.
3. Kakue napameTpbl MOXKET 33J1aBaTh aHAIUTHK JUIsl YIIPABICHUS IPOLIECCOM
BBITIOJIHEHUS alTopuTMa Apriori.
4. Kakve 00beKTUBHBIE U CYOBEKTUBHBIE METPUKU MTPUMEHSIFOTCS JJIS1 OLICHKH
aCCOLIMATUBHBIX NIPaBUII?
5. Yto saBngeTcs pe3yabTaTOM BBINOJIHEHUS aaropurMa Apriori?

TpedoBanus k opopMmiIeHUI0

OT4eT moymKeH CoAepKaTh MOAPOOHOE onucaHue (BKIIIOYAs WILTIOCTPATHB-
HBIM MaTepuiI) MOCIEI0BATEILHOCTH JEHCTBUN TIPOJEIAHHBIX CTYACHTOM JISI BBI-
noyiHeHus 3amanuii. OdopmieHue oryeTa JODKHO COOTBETCTBOBATH METOIMYE-
CKOMY YKa3aHHIO PEKOMEHIAIMAM, U3JI0)KEHHBIM Y4eOHO-METOANYECKOM TTOCOOUH
[OuenoBckuii A.B. Obmue TpeGoBaHUS MO BBHIMOTHEHUIO U O(POPMIICHUIO KOH-
TPOJIbHBIX, KYpPCOBBIX M BBIMYCKHBIX KBAJIM(PUKAIMOHHBIN padoT : VYueOHO-
MeToauueckoe mocooue. — Tompsartu : TT'Y, 2015. 78 c.].

IIpoueaypa oueHuBaHus
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Orenka 3a mabopaTopHbie PaOOTHI BHICTABJISETCS HA OCHOBE MHUCHMEHHOTO
oTyera CTyJeHTa. [IpenomaBaTesis MOXKET MOTPEOOBATh CTY/ICHTA UCIIPABUTH 3aMe-
YaHUS 110 0(OPMIICHHIO MITH COJICPYKAHHIO OTUYETA IO JTJaOOpaTopHO padoTe.

Kpurepuu ouneHku:

- OLICHKA «3aYTEHO0» CTABUTCS CTYACHTY, KOTOPBIHA MPOJAEMOHCTPUPOBAI pe3yibTa-
ThI BBIMOJHEHUS 1a00pPaTOPHOM pabOThI, COOTBETCTBYIOIIME MOCTABICHHBIM 3a/1a-
yaM, W TPEJOCTaBWII OTYET, OOPMIICHHBIN JOKHBIM OOpa3oM M COJEp KAl
KpaTKOE OMHCAHUE MOTYYCHHBIX PE3YIbTATOB

- OLICHKA «HE 3aYTE€HO» CTABUTCA CTYACHTY, KOTOPBI HE MPOJEMOHCTPUPOBAI pe-
3yJbTaThl BBIOJIHEHUS JIA0OpATOPHOU pabOThl WIIM HE MPEACTABUII MO HEW OTYET
WM TIPEJICTABIICHHBIM OTYET HE COOTBETCTBYET TPEOOBAHUSM IO O(POPMIICHHIO.
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10. O0pa3oBaTe/ibHbIE€ TEXHOJOTHHA U METOAMYECKHE YKA3AHUS 10 OCBOECHHIO
TUCHUILINHBI (Y4eOHOr0 Kypca)

B pamkax m3ydeHus AMCHUIUIMHBI «HTEICKTya IbHBIN aHAIM3 Ha OCHOBE
XPaHWIHII JaHHBIX» MPEIYCMOTPEHO HMCIIOJIb30BAaHUE CICIYIONUX 00pa3oBaTeib-
HBIX TEXHOJIOTHH:

® TCXHOJIOTHS TPAJUIIMOHHOTO OOYYEHHS: JICKIIMM U MPAKTHUYCCKUE 3aHSs-

TS, CAMOCTOSITENIbHAs padoTa.

PexoMeHganmm mo moAroToBKe K JEKIMUOHHBIM 3aHATHAM

N3ydeHne MUCHMIUIMHBI TPeOyeT CHUCTEMATHYECKOIo U IOCIIEI0BATEIBHOTO
HAKOILJICHUSI 3HAHWH, CIIEIOBATEIBHO, MPOMYCKH OTAEIBHBIX TEM HE TO3BOJISIOT
r1yOOKO OCBOUTH MPEIMET.

B Xone neKnmMOHHBIX 3aHATHHA 3a/1aBaTh MPETOJABATEII0 YTOYHSIONIUE BO-
MIPOCHI C TIENBI0 YACHEHHS TEOPETHUCCKUX TOJIOKCHHH, Pa3peIeHHs CIIOPHBIX CH-
Tyalui.

CTyIeHT MOKET AOIOJIHHUTH CIHCOK HCIOJIb30BAaHHOW JIUTEPATYpPhl COBpE-
MEHHBIMH HMCTOYHHUKAMH, HE MPEACTABICHHBIMH B CITMCKE PEKOMEHIOBAaHHOM JIH-
TepaTyphl, U B JAJbHEHUIIIEM HCIIOJIb30BaTh COOCTBEHHBIC MOATOTOBJICHHbBIE y4eO-
HbIE MaTepHayibl NMPU HAMMCAHUU KYPCOBBIX M BBIMTYCKHBIX KBaJTU(PUKAIIMOHHBIX
pabor.

PexomeHnpanum mo noaAroToBKe K NPAKTHYCCKUM 3aHATHAM

Crynenram cienyer:

® [IpY MOJTOTOBKE K MPAKTUYECKUM 3aHSITHUSIM CIIEIyeT 0053aTEIbHO UCIIOJIb-
30BaTh HE TOJILKO JIEKIIMH, YYEOHYIO JTUTEPATypy, HO U APYrUe UCTOUYHUKH;

e B HayaJle 3aHATUHN 3aJaTh IPENOJABATEII0 BOMPOCHI MO MaTepUally, BbI-
3BaBIIEMY 3aTPYJHECHUS B €ro IOHMMAaHUU U OCBOCHUM IIPU PELICHUHU 3a]ad, 3a-
JTAHHBIX JUJI1 CAMOCTOSATENBHOIO PELICHUS;

® HA 3aHATUM JOBOJUTH KAXKIYIO 3a7a4y OO OKOHYATEIBbHOIO PELICHUS, Jie-
MOHCTPUPOBATh MOHUMAHHUE MPOBEACHHBIX PAcyeTOB (AHAJIM30B, CUTyalluid), B
cilydae 3aTpyJHEHUI oOpaniaThCs K MPEnoiaBaTelto.

Tema 1. OcHOBHBIC IOHATHS IPUHIUNBI PA00THI XPAHWJINII JAHHBIX

Yueonwie eonpocur:

1. Konnenmust XpaHUJINIIA JaHHBIX

2. Opranm3anys XpaHWInIIa JaHHBIX

3. OuncrKa JaHHBIX

4. AHanu3 MaHHBIX U3 XPAHWIMIIA JaHHBIX
5. ®opmynupoBaHKE BHIBOJIOB

H3yuue oannyro memy, cmyoeHnm OO0nMHCEH.
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uMems npeocmasienue 0 Ha3HaAYeHUN XPaHWIIHIL JaHHBIX U crioco0ax mpe-
CTABJICHUS B HUX WH(OPMALINY;

3HamMb.

® TOHSTHUE XPAaHWIMILE TaHHBIX;

® [IOHSTHE BUTPUHBI JAHHBIX;

® CriocoObl OpraHU3aIMK XPAaHWJIUILIA JAHHBIX;

® CrI0cOObl OUYUCTKHU JAHHBIX;

ymemy:

e Ha OCHOBE 0a3bl JAHHBIX (POPMUPOBATH XPAHWIMILE JAHHBIX;

6nadems HAGLIKAMU:

® T10JIb30BaHUs yUeOHON U MOHOTpadUUIECKON JTUTEPATYPO;

e (popmupoBanus SQL-3anpocoB 11 GOpMUPOBAHHS XPAHUIIUINA JAHHBIX.

Memoouueckue pekomenoayuu no u3y4yeHuIo memaol

Ilpu oceoenuu memot Heo6x00uUMo:

® M3y4YHUTh YUEOHBIN MaTepual;

® AKIIEHTUPOBATh BHUMAaHUE HA MOHATUM XPAHWIUIIE JAHHBIX,

® [IOHSTH CIIOCOOBI (HOPMUPOBAHMS XPAHUIIUIIL JAHHBIX;

® [IOHSThH IPUYUHBI, IO KOTOPHIM aHAJIU3 JIAHHBIX yI00HEe MPOU3BOIUTH C MC-
MOJIb30BAaHUEM XPaHWIMIIA JAaHHBIX

Tema 2. OcHOBHbBIC NOHATHS NPUHIUNBI padoThl OLAP-cucrem

Yueonwie eonpocoi:

1. MuoromMepHasi MOJI€JTb JaHHBIX

2. Onpenenenne OLAP-cuctem

3. KoHuenTyaiabHO€ MHOTOMEpPHOE MPEICTABICHUE
4. Apxurexktypa OLAP-cuctem

H3yuue oannyro memy, cmyoeHm O0NHCEH:

umMems npeodcmasiieHue 0 Ha3HAUYCHUH, CTPYKTYPE U OCHOBHBIX BBITIOJIHIEMBIX
3amauyax OLAP- cucrem;

3HAMb!

e nasznauenne OLAP cucrem

o ctpykTypy OLAP cuctem

e 3ajayu, pemaembie ¢ momouipio OLAP cuctem

yMemy:

® BeIICIISITH 3a/1aun, ipucyiue OLAP cuctemam

81a0enb HABLIKAMU

¢ nnocraHoBkH TpedoBanmii K OLAP 3amadam

Memoouueckue pekomenoayuu no uy4eHuro memaol
Ilpu oceoenuu memot Heo6x00UMO:
® U3y4UTh YICOHBIN MaTepHal TEMBI,
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® aKIICHTUPOBATh BHUMaHUE Ha 3a7auax u ctpykrype OLAP cuctewm;

e HeoOxouMO MoHATh 12 mpaBun Koana m oOparuth BHHMaHuE O HaJIUYUU
JONOJHUTENbHBIX TpaBui Konna;

e mouATh paznuausi OLAP-cuctem: MOLAP, ROLAP u HOLAP

Tema 3. KinacTtepuzauusi Npy MHTEUIEKTYAJIbHOM aHAJIU3E
Yueonwvie éonpocwi:
. IOHSITUE KJIaCTepU3alluu JAHHBIX
. obmue ceenenus o0 anroputme K-means
. MaTeMaTHYeCKHI armapar ajaroputma k-means
. METPHKH, PUMEHSEMBIC B anroputMe K-means
. BOMIPOC CXOJAMMOCTH JITOPUTMA K JIOKAIIbHOMY PEIICHUIO

O wpnNPE

H3yuue oannyro memy, cmyoeHm O0NMHCEH:

umMems npeocmasieHue 0 Ha3HAYCHUHU KJIacTepU3alluu JaHHBIX U MaTeMaThye-
CKOM armmapaTte ajaroputma K-means;

3Hamo:

® TOHSATHE KJIACTEPU3ALUU TAHHBIX

e MaTeMaTHUYCCKHU ammapar anroputMma k-means

® Mpo0OJIEMYy CXOJUMOCTHU aJTOPUTMA K JTOKATbHOMY PEIICHUIO

ymems.

® AHAJIM3UPOBATH PELIAEMYIO 3a7auy ISl OLICHKA BO3MOXXHOCTH €€ PELICHUS C
UCIIOJIb30BaHUEM anropuTMa K-means

81a0emsv HaABbLIKAMU

® IPUMCHCHHMSI aJITOpUTMa K-means Jijist pereH s MPUKJIaIHbIX 3a1a9

Memoouueckue peKkoMeHOayuu no u3yueHuro membol

Ilpu oceoenuu memot Heo6x00uUMO:

® 3y4YUTh YU€OHBIN MaTepHUall TEMBI,

® AKIIEHTUPOBATh BHUMAaHUE Ha MOHIATUU KJIACTEpU3aluU JaHHBIX;

® aKIICHTHPOBATh BHUMAaHWE HAa MAaTEMaTHYCCKOM armapare airopurma K-
means;

® [IOHATH, YTO TOJydaeMasi ¢ MoMoIleio K-means kimactepHas CTpyKTypa He
BCErJla ABJISIETCS ONTUMAIIbHOM

Tema 4. Knaccupukanus npu MHTEJIEKTYAJIbHOM aHAJIN3€ JaHHBIX

Yyeonvie eonpocowi:

1. nonsaTHe KIaccuPpuKaIu JaHHBIX

2. 3a71a4M Kjaccupukarmu

3. mpol6aeMbl KiaccupuKauu JaHHbBIX

4. 0030p MHTEIJICKTYaIbHBIX aJITOPUTMOB JJIS KJIaCCU(UKAITUN TaHHBIX
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H3yuue oannyro memy, cmyoeHm O0NHCEH:

umems npedcmagienue 0 HA3HAYCHUH U 3a/1a4ax KjiacCU(pUKAIUK TaHHbIX;

3Hamo:

® Ha3HaueHHE KiIacCU(PUKAIIMK TaHHbBIX

® 33/1auu, pellaeMble C MOMONIBIO KJIacCU(PUKAIIMU JaHHBIX

ymemn:

® BBIJICTISITh 3a7]a4M, KOTOPHIE MOYKHO PEIINTh C MOMOIIBI0 KIacCU(PUKAINH
JTAHHBIX

871a0emb HABbLIKAMU

® aHaM3a 3aja4 Mo KjacCupUKaIMKU TaHHbBIX

Memoouueckue pekomeHoauuu no u3yueHuro memol
Ilpu oceoenuu memot Heo6x00uUMO:
® M3y4UTh YICOHBIN MaTepHall TEMBI,

® aKIICHTUPOBATh BHUMAaHHUE HA 3a/1a4ax, PEIIaeMbIX C MIOMOIIBIO KiIacCU(pUKa-
LIUA JaHHBIX,

® aKIICHTUPOBATh BHUMAHHE Ha Pa3IMuus MEXIy KiaccuduKaIlued U Kiacre-
pHU3alKei JaHHBIX;

Tema 5. Knaccupuxkauus Ha ocHose aaropurmos ID3, C4.5

Yueonvie eonpocur:

. obmue cenenus 06 anropurme 1D3

. MaTeMatuueckuii anmapar aaropurma D3
. IpUMEp UCTOIb30Banus anroputma 1D3

. obmue cBenenus 06 anropurme C4.5

. MaTeMaTtuueckuii anmapar aiaropurma C4.5
. IpUMEp UCToab30Banus anroputma C4.5

OO0k WNE

H3yuue oannyro memy, cmyoeHm O0NMHCEH:
umems npeocmasieHue 0 MaTeMaTuyeckoM annapare anroput™moB 1D3, C4.5 u
VX Ha3HAYCHUHU;

3Hamo:

e HazHaueHue anroputMoB ID3 u C4.5

e paznunuus mexay anropurmamu ID3 u C4.5

ymemn:

e npuMeHATh AropuT™Mbl |ID3 u C4.5 nis penieHust npakTUYeCKUX 3aaa4
871a0emsb HABbLIKAMU

® MaTEMaTHYECKOTO MOJICIIMPOBAHUS JICPEBBHECB NMPUHATHS PEIICHUH C TTOMO-
mipto anroputmon 1D3, C4.5

Memoouueckue pexomenoayuu no U3y4eHUuI0 memol
Ilpu oceoenuu memot Heo6x00uUMO:
® 3yYUTh YI€OHBIN MaTepHall TEMBI,
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® AKIIEHTUPOBATh BHUMAaHUE Ha pa3inuusax mexay anropurmamu ID3 u C4.5
® aKIICHTUPOBATh BHUMaHUE Ha MPoOJeMe NOCTPOCHUSI ONTUMAJIBHBIX KJIacCH-

(UKaIMOHHBIX MoJeNell ¢ moMomibto anroputmoB |1D3 u C4.5

Tema 6. Kinnaccupukanust Ha ocHoBe aaroputma CART

Yueonwvie sonpoce::

1. o6mme cBenenus o6 anroputme CART

2. maTtemaTnueckuii anmnapar anroputma CART
3. npumep ucnoyib3oBanus aaroputMa CART

H3yuue oannyro memy, cmyoeHm OO0NMHCEH.
umems npeocmasienue o0 MarematuueckoM amnmapate anroputma CART u ero

Ha3HA4YCHUU,

3HamMb.
e nasHayenwue anroputma CART.

ymemy:

o mpuMeHTh anroput™m CART nms pemeHus npakTHYECKUX 3a1aq

gnadems HAGbLIKAMU

® MATEMaTUYECKOTO MOJEIHMPOBAHUS JEPEBbEB NPUHATHS PEIICHUH C IOMO-

nipto anroputma CART

Memoouueckue pekomeHoayuu no U3y4eHuro membol

Ilpu oceoenuu memot Heo6x00UMO:

® M3y4UTh YICOHBIN MaTepHall TEMBI,

® AKIICHTHUPOBATh BHUMaHUE Ha paznuuusax mexnay anroputmamu CART, ID3

n C4.5

® AKIICHTUPOBATh BHUMAHUE HA KPUTEPUI ONTUMATILHOCTH pa3OUeHUS

MHOYKECTBA PEIICHUIN B KOXXJIOM U3 y3JI0B KJIacCCU(UKAIMOHHON MOJIEIIH.

HBIX

HBIX

Tema 7. PerpeccMOHHBIM aHAJIU3 NPH MHTEJIEKTYAJIbHOM aHaJIU3e JaH-

Yueonwvie 6onpocwi:

1. moHATHE PErPEeCCHOHHOIO aHAJIN3a JAHHBIX

2. 3a/1a4u PErpecCUMOHHOr0 aHaJIn3a

3. mpo06IeMbI pETPECCUOHHOTO aHaIM3a JAHHBIX

4. 0030p MHTEIJIEKTYaJIbHBIX aJTOPUTMOB JJIsl PETPECCUOHHOIO aHajau3a JaH-

H3yuue oannyro memy, cmyoenm 00J14cen:
umems npedcmasieHue O HA3HAYCHUM U 3aJjayax PErpecCHMOHHOIO aHaln3a

JAHHBIX,

3HANb.
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® Ha3HAYECHHME PErPECCHOHHOIO aHAIN3a JaHHBIX

® 33/1auu, pellaeMble C MOMOIIBIO0 PErPECCHOHHOTO aHaIN3a JAHHBIX

ymemsy:

® BLIJICJISITh 337]a4M, KOTOPHIE MOKHO PEIIUTh C MOMOIIBID PErPECCUOHHOTO
aHajau3a JTaHHBIX

61ademsv HAGbLIKAMU

® aHaNIK3a 3aja4 [0 PErPECCUOHHOMY aHaJIM3y JIaHHbBIX

Memoouueckue pekomenoayuu no U3y4eHuIo memaol

Ilpu oceoenuu memot He06x00uUMo:

® U3Y4YUTh YUEOHBIA MaTepHUal TEMBI;

® AKIICHTUPOBATh BHUMAaHUE Ha 33/1auax, PEIIaeMbIX C MTOMOIIBI0 PETPECCUOH-
HOTO aHaJIM3a JJaHHBIX;

® AKIICHTUPOBATh BHUMAHHE HA Pa3IMUUs MEXKIY PErPECCHOHHBIM aHAJIM30M,
KJ1accuduKaIed 1 KiacTepu3aiueil JaHHbIX;

Tema 8. PerpecCHOHHBIN aHAJIHU3 HA OCHOBE HEHPOHHBIX ceTel

Yueonwie eonpocowi:

1. obmue cBeneHuss 00 HEMPOHHBIX CETIX

2. MaTeMaTUYeCKHI anmapat HEUPOHHBIX CETeH
3. MpuMep UCIOJIb30BaHUsI HEHPOHHBIX CEeTel

H3yuue oannyro memy, cmyoeHm O0JHCEH:

umems npedcmasnenue O TPOBEACHUHM PErpeCCUOHHOTO aHalu3a JAHHBIX C
MOMOIIIbIO HEMPOHHBIX CETEH;

3HamMb:

® HA3HAYCHHE HEMPOHHBIX CETEU

ymemy:

® JICIIOJIb30BAaTh HeﬁpOHHBIe CCTU I PCIICHHUA 3a1a4 PCrpCCCHOHHOIO aHalIn-
3a

61a0enb HABbIKAMU
® MAaTCMATHUYCCKOI0O MOACINPOBAHNA NCKYCCTBCHHBIX HeﬁpOHHBIX ceTel.

Memoouueckue pekomenoayuu no u3y4eHuIo memol

Ilpu oceoenuu memot Heo6x00uUMo:

® 3y4YUTh YICOHBIN MaTepHall TEMBI,

® AKI[EHTUPOBATh BHUMAHWE HA CIIOCOOBI 00yUYEHUS HEUPOHHBIX CETEH;

® AKI[EHTUPOBATh BHUMaHUE HA TpeOOBaHUAX K oOydarouiel BbIOOpKE JaHHBIX,

IIPUMEHSAEMOM 111 HACTPOUKUA HEMPOHHOU CETH:

Tema 9. Perpeccuonnbliii anau3 Ha ocHoBe ajropurma CART

Yueonwvie éonpocwi:
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1. matematuueckuit anmapat anroputma CART

2. npumep ucnonb3zoBanusa anropurma CART st pemenus 3agad perpeccu-
OHHOT'O aHaJIM3a JJAHHBIX

H3yuue oannyro memy, cmyoeHm OO0NMHCEH.

3. umems npedcmasieHue 0 BO3MOKHOCTU puMmeHenus anroputma CART s
pelieHus 3a/1a4 perpeCCMOHHOIO aHajin3a JaHHBIX

3Hamb:

e nasHayenue anroputma CART.

ymemsy:

o npuMeHTh anroput™M CART nmns penieHus npakTUYECKUX 3a/1a4
enadems HAGLIKAMU

® MAaTEeMaTHUYECKOTO MOJICIIMPOBAHUS JIEPEBbEB MPUHATUS PEIICHUA C MOMO-
mpio anroputma CART

Memoouueckue pekomeHoauuu no u3y4eHuro membol

Ilpu oceoenuu memot Heo6x00uUMO:

® M3y4UTh YICOHBIN MaTepHall TEMBI,

® aKIICHTUPOBATh BHUMaHKE Ha TPeOOBaHUAX K 00ydarolel BEIOOPKE JaHHBIX,

MIPUMEHSEMOM ISl TOCTPOESHUS JIepeBa MPUHATHUS PEIICHUS ¢ UCTIOIb30BAaHUEM aJIrO-
putma CART.

Tema 10. ApbUHUTHBHBIN aHATU3 IPU UHTEIUIEKTYaIbHOM aHAIN3E JaHHBIX

Yueonwvie 6onpocwi:

1. nonstue ahHUHUTUBHOTO aHAJIW3A TaHHBIX
2. 3amaun ahPUHUTUBHOTO aHAIM3a JAaHHBIX

3. npobsieMbl ahHUHUTUBHOTO aHANIM3A TAHHBIX

4. 0030p MHTEJUIEKTYaJbHBIX aJITOPUTMOB /i ad(UHUTUBHOTO aHAIM3a JIaH-
HBIX

H3yuue oannyro memy, cmyoeHm O0nMHCEH.

umMems npedcmaeiedue O Ha3HAYEHUW W 3a7avax a@PUHUTUBHOTO aHAIM3a
JTAHHBIX;

3Hamo:

e Ha3HaueHue ad)(PUHUTUBHOTO aHATIU3A IAHHBIX

® 3aj1a4M, pelllaeMbIe ¢ MOMOIIBI0 ah(PUHUTHBHOTO aHATTU3a IAHHBIX
® ymemy:

® BRIICIIITh 3a7a49M, KOTOPhIE MOXKHO PEHIUTh C IMOMOIIBI0 ap(UHUTHBHOIO
aHaJu3a JaHHBIX

61a0enb HABbIKAMU
® aHajiM3a 3aJa4 110 IIONCKY INPHUYNHHO-CICACTBCHHBIX CBsI3EH

Memoouueckue pekomenoayuu no u3yueHuro membul
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Ilpu oceoenuu memvt Heo6x00uUMO:

® 3y4UTh YU€OHBIN MaTepHUall TEMBI,

® AKI[EHTUPOBATh BHUMAHUE Ha 3ajlauyax, periaeMbIX ¢ MOMOIIbI0 adPUHUTHB-
HOT'O aHAJIN3a JaHHBIX;

® AKI[EHTUPOBATh BHUMAHUE HA PA3INUMs MEXAY KilacCcupuKamuen, KiiacTepu-
3anuer u appUHUTUBHBIM aHATN30M JIaHHBIX;

Tema 11. AbduHUTHUBHBIN aHAIM3 HA OCHOBE ajaropurMa Apriori

Yueonwvie sonpocer:

1. obmiue cBeaeHus 00 anropurme Apriori

2. MaTeMaTHYECKUH anmapar airropurMa Apriori
3. IpUMEp UCIOIb30BaHus anroputMa Apriori

H3yuue oannyro memy, cmyoeHm O0NHCEH:

uMems npedcmaegieHue 0 MaTeMaTHIECKOM armapate anroputMa APriori u ero
Ha3HAYCHHH,

3HaMb.

e Ha3HaueHHe ajaropuTma Apriori.

ymemy:

® IPUMCHSATH anropuT™ APIiOri I pereHus MPaKTUIeCKUX 33134

61ademsv HABbLIKAMU

® MAaTEeMAaTUYECKOTO MOACITUPOBAHHMS aaroputma Apriori

Memoouueckue peKkoOMeHOayuu no u3y4eHuro memol

Ilpu oceoenuu memot Heo6x00uUMo:

® 3Y4YUTh YU€OHBII MaTepHral TEMBbI;

® aKIICHTUPOBATh BHUMaHUE HA OOBEKTUBHBIX U CyOBEKTUBHBIX METPHUKAX,
NPUMEHSIEMBIX B airoput™e APriori.
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11. Y4yeOHO-MeTOAMYEeCKOe U MHPOPMALMOHHOE O0ecriedeHue TUCIUI-

JIUHBI (Y4eOHOIr0 Kypca)
11.1. O0s13aTesqbHAsI JIUTEPATYypPa

Tun (yueOHuUK, yued-
HOE mocooue, y4ueo-

Ne KonunuecTtBo B
bubmmorpaduyeckoe onucanue HO-METO/INYECKOE
n/n o6ubnmmoreke
nocoOue, MPaKTUKYM,
ap.)
Coicoes /1. B. BBeneHue B TEOpUIO UCKYCCTBEH-
HOTO MHTEJUIEKTA [ DJIEKTPOHHBIN pecypc] : yueo. SEC
1. | mocobue / JI. B. Cricoes, O. B. Kypunra, /1. K. yuebHoe mocobue “IPRboOKS”

[Ipockypun. - Boponex : BTACY : ObC ACB,
2014. - 170 c. - ISBN 978-5-89040-498-5.

11.2. JlomosiHMTe/IbHASL JIMTEpPaTypa M y4eOHble MaTepuaJbl (ayauo-,
BH/1€0IIOCOOHS U JIP.)

M
Tun (yueOHUK, X azz;ﬂ
yueOHoe rmocobue, P
(MeTomuue-
Ne yaeoHo- CKUI KaOUHET
o /;1 bubnuorpaduueckoe onucanue METOIMYECKOE T10- Kahephi, TO
e, : -
cobue, IpakTUKyM pojCKite 6HG-
ayano-, BUAEOIOCO-
Gust 1 1p.) JHOTEKH U
' Ap-)
[TaBnoB C. H. CucteMsl HCKYCCTBEHHOT'O UHTEII-
JeKTa [ DneKTpoHHBIN pecypc] : yuel. mocobdue.
B 2-x4. Y. 1/C. H. ITaBnos ; Tomckuii rocy- 9BC
1. . yuebHoe rmocodue “ .
JIAPCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS IPRbooks
U PaIMO3IEKTPOHUKH. - Tomck : Db KoHTeHT,
2011. - 174 c. : un. - ISBN 978-5-4332-0013-5.
[TaBnoB C. H. CucteMsl HCKYCCTBEHHOT'O UHTEII-
JeKTa [ DneKTpoHHBIN pecypc] : yuel. mocobdue.
B 2-x 4. Y. 2/C. H. IlaBnos ; Tomckuii rocy- 9bC
2. . yuebHoe mocobue » -
JApPCTBEHHBII YHUBEPCUTET CUCTEM YIPABICHUS IPRbooks
Y PaguodJIeKTPOHUKH. - ToMck : Db KOoHTEHT,
2011. - 193 c. : . - ISBN 978-5-4332-0014-2.
COI''TACOBAHO
Jupektop Hay4HOI OUOIHOTEKN A.M. AcaeBa
(noonucy) (H.0. Pamunus)
«_» 20 T
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11.3. Ilepeuenb pecypcoB HMHGPOPMANMUOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu ""UnTepHeT"

Springer International Publishing, Part of Springer Science+Business Media
[DnexTponnsiii pecype] — Springer International Publishing AG, 2016. — Pexum
nocryma K xxypH.. http://link.springer.com . — 3ari. C 3kpaHa

11.4. llepeyeHb NPOrpaMMHOro odecnev4eHust

Ne Haumenosanmne I1O Kosn4yecTBo | PekBu3uTHI J0T0OBOpA (NaTA,
n/n JIMLIeH3UI HOMep, CPOK JAeHCTBHA)
1 | Microsoft Access 1 Horosop 652/2014 ot
07.07.2014, Geccpounslit
2 | Microsoft Visual Studio 1 Jorosop 652/2014 ot
07.07.2014, Geccpounblit
3 | MathCAD 15 Axt /i ot 21.07.09 (I'oc.

KonTpaxTt 487 ot 28.05.09),
OeCCpOUHBIN

11.5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI IJIA
OCyIleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MpoLecca Mo AUCIUIVIMHE (MOILYJII0)

HaumenoBanue 060pyno-

[
BAHHBIX Y4eOHbIX KaOuHe- . ~ 2
. dakTuYecknii aapec = g =
TOB, JJabopaTopmuii, Mac- 2 =a
Ne IlepeyeHb OCHOBHOI'O yueOHbIX KaOHETOB, = 9 3
TEPCKUX U IpP. 00LEKTOB N s -
n/n o0opynoBaHust J1aboparopuii, mac- = = T
IS NPOBEIEHUsI MPAKTHU- reDCKHX H 1 E s 3
YeCKHX U J1a00paTOPHBIX P P- = < §
3aHATHI =
Kommetoreprsiii knace | Kommbrotep (MoruTop | 445667 Camapckas | 49,5 | 24
19”, cucteMHBINH OJIOK | 00JaCTh,
Pentium (R) Dual- | r.Tomesatt, Llen-
Core E5500 2,8 GHz / | TpanbHblii p-H, Vi1
4 Gb / 500 Gb) - 12 | Benopycckasl,
mrt, cron ydenuue- | A.16B, YIIK-401
1.

CKuii - 7 mT., CcTONd
KOMITbIOTEPHBIN -
12mr., cTon mpenoaa-
BaTeabCKuit -1 1mT.,
cTynbs -35mT. Jlocka
ayauTopHasi(MenoBas)

- 1 .
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JlexunoHHas ayauTopus

80 mocagouHbIX MECT.
Cron  yueHmdeckuit
JIBYXMECTHBIA (MOHO-
0J10K) — 41 mmT., MOCKa
aynutopHas 3-X Cek-
MOHHast (MenoBas)-1
IIT., CTOJI TpernoaaBa-
Teapckud -1 T,
CTyJ-2 IUT., IPOEKTOP
Acer

445667 Camapckas
00J1aCTh,
r.Tombsttn, LleH-
TpaJbHBI p-H, YIL.
benopycckasi,
n.16B, YJIK-418

90,6

80

ITomemenue g camo-
CTOSITENIBHOM ~ paboThI
CTYJCHTOB.

Cron yaeHn4yeckuii-26
mT., CTya-26  mrT.,
KOMITBIOTED C BBIXO-
JIOM B CE€Th MHTEPHET-
16 .

445020 Camapckas
00J1aCTh,
r.Toaesartn, llen-
TpalbHBIM pP-H, Y.
benopycckas, n.14,
I-401

16

84,2
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