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1. leau u 3aga49u AU CHMIIJIMHBI

Leabro 0CBOCHUS AUCHUIUIMHBI «MOIEIH U METOIbI HHTEIUICKTYaIbHOTO aHaIH3a TaHHBIX»
sIBIIsIeTCs (POPMUPOBAHKE TIPEIICTABICHHS O TUTIAX 33/1a4, BOSHUKAIOIINX B 001aCTH UHTEIICKTYalb-
HOro aHanmm3a qaHHbIX (Data Mining) u MeToAax X penieHust, KOTOPbIE IIOMOTYT 00yYarOIIUMCS BbI-
SIBIIATH, JOPMATM30BATh U YCIIEIIHO PelIaTh MPAKTUICCKHE 3a/1a9H aHAIM3a TAHHBIX, BOSHUKAIOIIIHEC
B IIPOIIECCe MX MPOPECCUOHATLHON JeATSIIEHOCTH

J1s peleHus 3TOM 1eJIA PE/IIOoJIaracTCs PeIuTh CAeTYIIIue 3a1a4M.

— M3yYCHHE METOJI0B M Mojieseii Data Mining;

— MOJIy4YE€HHE TIPEJICTaBICHUS 00 aIropuTMax MOCTPOCHHUSI IEPEBHEB PELICHHUIA;

— W3YYCHHE aJTOPUTMOB KIacCU(PHUKAIIUN U PETPECCHH;

— M3YYCHHE aJTOPUTMOB TIOUCKA aCCOIIMATUBHBIX MTPABUIT,

— M3YYCHHE METOJIOB KJIaCTCPU3AIINU.

2. MecTo AuCHMILIMHBI B CTPYKTYpPe MarucTepcKoi NporpaMmabi:

JucuuruinHa «MoJenu 1 MeToJibl HHTEJUIEKTYyalIbHOTO aHalln3a JAHHBIX» ABIsETCS 0053a-
TEJIbHOM AUCIUIIMHON 0a30Boi yacTu. M3ydeHne TUCIUIIIMHBI OCHOBAHO Ha YMEHHX U KOMIIETEH-
LUAX, [TOJIy4YEHHBIX MAaruCTpPaHTaMH IPU U3YYEHUM IUCLUUIUIMH «JIOrMKa u METONO0JIOTUs HAyKu»,
«CucTteMHast UHKEHEPUS».

[locnenyomuye TUCHUILIMHBL, UIsI KOTOPBIX JaHHAs JUCUUIUIMHA SBIISETCS MPENLIECTBYIO-
IICH:

— OKcIulyaTallnOHHasl PAaKTHUKa

— TocynapctBennas utoroBas arrectaius (BKP)

3. [lepevyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JMCUMUILINHE (MOIYJII0), COOTHE-
CEHHBIX C MHANKATOPAMM JOCTUKEHUS] KOMIeTeHIHii

Taoauna 1

Koa nmo OI1

NHaukaTopbl 10CTHKEHUS

I[lnanupyembie pe3yabTaTbl 00y4YeHHS
no aucuuniauxe (3YB)

OobmenpodeccnoHabHbIE

OIIK-2. Cnocoben
paszpabaThIBaTh
OpUTHHAIILHBIE all-
TOPUTMBI U TIPO-
rpaMMHBIE  Cpell-
CTBa, B TOM YHCIIE C
HCIIOJIb30BaHHEM
COBPEMEHHBIX  WH-
TEJUIEKTyaJIbHBIX
TEXHOJIOTHH, I
pemienus mpodec-
CHOHAJIbHBIX 33124

OIIK-2.1. 3HaeT COBpEMEH-
Hble MH()OPMALIMOHHO- KOM-
MYHUKAllMOHHBIE W WHTEI-
JEeKTyaJbHbIE TEXHOJOTHH,
UHCTPYMEHTAJIBHBIE CPEIbl,
POTrPaMMHO-TEXHIUUECKHE
wiaThOpMbl  JJIST  pEIICHUS
npodeccHoHaNbHBIX 33124
OIIK-2.2.  000CHOBBIBAaET
BBIOOD COBPEMCHHBIX HH-
(dbopMalmOHHO-KOMMYHHUKa-
IIUOHHBIX M MHTEIJICKTYallb-
HBIX TEXHOJIOTHH, pa3pada-
TBIBaTh OPUTHMHAJIBHBIEC TPO-
rpaMMHBIE CPEACTBa IS pe-
HIeHusT TPOo(hecCHOHATBHBIX
3amaq

OIIK-2.3.  pa3pabarbiBaeT

3HaTh. COBPEMEHHBIC HWH(OPMAIOHHO-
KOMMYHHKAIIMOHHBIE U UHTEIJICKTYaJIbHbIE
TE€XHOJIOTMM, HMHCTPYMEHTAJIbHBIE CpEIbI,
IPOrpaMMHO-TEXHUYECKHE  TIATPOPMBI
JUISL petIeHns: IpoQecCHOHaIbHBIX 3a/ad,
YMmerh. 000CHOBBIBATh BBIOOP COBpPEMEH-
HBIX  WH(POPMAIMOHHO-KOMMYHHKAIIMOH-
HBIX M WHTEJUIEKTyaJIbHbIX TEXHOJOTHH,
pa3pabaTbIiBaTh OPUTHHAIBHBIE IPOIPAMM-
HbIE CpeJCTBa Ul pelleHus npodeccuo-
HaJIbHBIX 33J1a4;

Biiajgerh. METOAMKON pa3pabOTKU OpUTH-
HaJIbHBIX IPOIPAMMHBIX CpPEICTB, B TOM
YHUCJIE C MHCIIOJIB30BAHMEM COBPEMEHHBIX
UH(POPMAIMOHHO- KOMMYHHKAIIMOHHBIX M
MHTEIJICKTYAJIbHBIX TEXHOJIOTUH, AJIA pe-
HIeHUs MPO(heCcCHOHANBHBIX 3a/1a4.




OpUTHHAJIBHBIE POTrpaMM-
HBIE CPEJICTBA, B TOM YHCJIE C
UCIIOJIb30BAaHUEM COBPEMEH-
HBIX MHPOPMAIIMOHHO- KOM-
MYHUKAllMOHHBIX W WHTEI-
JEKTYaIbHBIX TEXHOJIOTHA,
UIsl  perieHus mpodeccuo-
HAJIBHBIX 33144

OIIK-4. Cnocoben
HpI/IMeHHTI) Ha
NpakTUKEe  HOBBIC
Hay4YHBIC MIPHH-
IIUITBI 1 METOABI UC-
cleJ0oBaHUU

OIIK-4.1. 3HacT HOBBIC
HAyYHBIC TPUHIIUITEI U Me-
TOJBI UCCIICIOBAHUI
OIIK-4.2. npuMeHsieT Ha
IPaKTHKE HOBBIE HAyYHBIE
MPUHITUIIBEI K METOJIBI HCCIIe-
JTOBaHHUH

OIIK-4.3. npuMeHSIET HOBBIX
HAyYHBIX  MPHUHIMIOB U
METOAO0B MCCJIEIOBAaHMS IS
peleHus
poeCCHOHANIBHBIX 33124

3HATh: METOJOJOTHIO  ILJITAHUPOBAHUS
HAYYHBIX M TPUKIAIHBIX HUCCICAOBAHHIA B
o0acti HHGOPMAITMOHHBIX TEXHOJIOTHIA;
YMerpb: MPUMEHSCT Ha IMPAKTHKE HOBBIC
HAYYHbIC IPUHIIUAIIBI U METO/IbI HCCIICIOBA-
HUI;

Bianers: HayYHBIMY IPUHIIUIIAMH U ME-
TOJIaMH UCCIICIOBAHUS IS PELICHHS TIPO-
dbeccruoHanbHBIX 3a/1a4

4. O0beM IMCUMIJIMHBI M BU/ABI Y4e0HOil padoThI

Tadoauna 2
Bcero
yacos / 3a4.efl.
Bua yuyeoHoii padoThl 2 cemectp

00 300
KonTakTHas padorta (Bcero) 70/1,9 18/0,5
B Tom uucne:
Jlexun 28/0,7 8/0,2
[MpakTHyeckue 3aHsITHS
CeMuHapbl
JlabopaTopHbie pabOThI 42/1,2 10/0,3
CamocTosiTe/ibHasi padora (Bcero) 92/2,5 153/4,25
B ToMm uucrne:
Kypcogas pabota (Tipoekr)
PacueTHO-Tpadmyeckue padoThI
UTP
Pedeparsr
Jlokstagel ¢ mpe3eHTalUsIMH 56/1,5 81/2,25
U (unu) opyaue 6uodvl camocmosmenvuol pabomoi:
[MoaroroBka k 1a00paTOPHBIM paboTam 18/0,5 36/1
[ToAroToBKa K MPAKTHYCCKUM 3aHITHSIM
[ToaroToBKa K 3a4eTy
[ToAroToBKa K 3K3aMEHY 18/0,5 36/1




KonTpoan 18/0,5 9/0,25
Buxg otueTHOCTH JK3aMeH IK3aMeH
O0mas Tpy10€eMKOCTh BCETI'O B yacax 180 180
AUCHUIIIMHBI BCEI'O B 3. en 5 5
5. Coanep:kanue THCHUTLIAHBI
5.1. Pa3aeinl AUCHMILIMHELI U BHABI 3aHATHH
Tadauua 3
Jlekir. IIpaxr. JIao0. 3anH. Bcero
HaumenoBanmue pasaesna
Ne 3aH. 4aChl 3aH. 9aChl Jacel 4acoB
n/m AHCHHTLTHHBL 3P 3 | O | 3@ | OD | 3D
(010]0) o (01010] o o o o o
OcHOBHBIC IOHATHS AHAJIN3A
1 NAHHBIX 4 2 10 2 14 4
HNHTe/NIeKTyaIbHBIA AHAJIN3
2 NAHHBIX 8 2 10 2 18 4
Visual Mining m Text Mining
3 8 2 12 4 20 6
CTaHaapThl 1 HHCTPYMEHTBI
4 | Data Mining 8 2 10 2 18 4
5.2. JIeKUMOHHBIE 3aHATHSH
Taoauna 4

Ne | HammeHoBaHue pa3aesa
n/n JUCIUIIINHBI

Copep:xanue pasjesa

OcCHOBHbIC MOHATHSA aHA-
JHU3a JaHHBIX

Tema 1. AHanu3 1aHHBIX B CUCTEMaX MPUHATHUS pEIICHUI.

3agaun CUCTEM TMOICPIKKH MPUHATHSI perieHui. ba3bl TaHHbBIX
— ocHoa CIIITP. HeaddextuBHocTh ncnonszoBanms OLTP-

CHCTEM JIJIS aHAJIN3a JTAaHHEIX.
Tema 2. Xpanunuiiie 1aHHbIX. KOHIIENIMS XpaHWINILA JTaH-
HbIX. Opranuzanus X/, Konuenuust XxpaHuinina JaHHBIX U

aHaJIn3.

Tema 3. OLAP-cuctembl. MHOroMepHasi MOJENb JaHHBIX.

Onpenenennie OLAP-cuctem. KonnenryaasHoe MHOTOMEpPHOE

IMpCACTABJICHHUC.




HNHTe/ ek Ty aIbHBIH
aHAJM3 TaHHBIX

Tewma 4. HTemnekTyanbHbIN aHamu3 JaHHBIX. Jl0ObIUa JaHHBIX
— Data Mining. 3agauu Data Mining. IIpaktudeckoe npume-
Henue Data Mining.

Tema 5. Mogenu, metoas! u cpeactBa Data Mining. Moaenu
Data Mining. Meroxst Data Mining. ITpotiecc oOHapyxeHust
3Hanuit. Cpeacrsa Data Mining.

Tema 6. Kitacrepuzanus. [loctaHoBKa 3a1a4u KiacTepU3alldH.
[TocTanoBka 3agaun Kiactepusanuu. bazoBeie anropuTmsl Kia-
cTepu3aluuu. AJanTUBHBIE METO/Ibl KJIACTEPU3ALIUH.

Visual Mining i Text
Mining

Tema 7. BusyaneHbiil ananu3 naHHbix — Visual Mining. Bei-
MOJTHEHHE BU3yaJbHOTO aHAJHM3a TaHHBIX. XapaKTePUCTHKH
CPEeACTB BU3yaJIM3alluH JaHHBIX. MeTO/Ibl BU3yaIU3aIUH.
Tema 8. Ananu3 TekctoBoi uHpopmaimu — Text Mining.
Ortanbl aHanMu3a TeKCToB. 3BIeueHne KiIto4eBbIX TOHATHH U3
tekcra. Kimaccudukanus TeKCTOBBIX TOKYMEHTOB. 3a/1a4a aH-
HOTUpPOBaHMs TekcToB. CpesicTBa aHaNIN3a TEKCTOBOM HH(Op-
MaIHH.

MeHThI Data Mining

CTaHaapTbl 1 MHCTPY-

Tema 9. Crannapter Data Mining. Kpartko o crangaprax. Ctan-
napt CWM. Cranpapt CRISP. Crangapt PMML. Crannapt
SQL/MM. Crannapt OLE DB s Data Mining.

Tema 10. Uuctpymentslt DATA MINING. [IporpamMmmHbIie UH-
CTPYMEHTHI JJis1 00paboTKH JaHHBIX. [[pruMepsI MporpaMMHBIX
cucteM. [Ipumepbl 06J1aYHBIX CUCTEM.

5.3. JlaGopaTtopHble 3aHATHUSA

Taoauna 5
Ne Homep pasnexa ucu- HaumeHoBaHue J1a0OpaTOPHBIX padoT
TUIMHBI
OcHoBHble nousATUS aHa- | JlaboparopHas pabora Nel. M3ydeHue onbiTa MpUMEHEHUSIMETOIOB
1 JIN3a JTAHHBIX KJIAaCTePU3AIHH JaHHBIX
' Jlaboparopnas padota Ne 2. IIporpammupoBanre METOOB KilacTe-
pH3aIH JIAHHBIX
HNHTe/sIekTy aJIbHBIN JlaGopatopnast pabora Ne 3. JIMHrBUCTHUYECKOE PE3IOMUpPOBAHHE
2 aHAJIN3 JaHHBIX PE3yJIbTATOB KJIACTEPU3AIUH TAHHBIX
' Jlaboparopuas paborta Ne 4. [ToaroroBka Hay49HO#H CTAaThU IO pe-
3yJapTaTaM jjabopaTopHbix padbot Ne 1-3
Visual Mining u Text Jlaboparopuas pa6ora Ne 5. [IporHo3mpoBaHHe Ha OCHOBECTATH-
3 Mining CTHYECKOTO MOIX0a
' Jlaboparopnas padora Ne 6. [Iporao3upoBanre Ha OCHOBE HEUET-
KOT'0 MOJIX0/a
CranaapThbl M HHCTPY- JlaGopatopnas pabota Ne 7. IIpoBeneHre CpaBHUTEIHHOTO aHAIN3A
4 MeHThI Data Mining MoJieiell BpEMEHHBIX PAJIOB
' Jlaboparopnas padota Ne 8. [IporHo3upoBaHue BPEMEHHBIX PSJIOB
Ha s13bIKe R
5.4. [IpakTnyeckue (ceMMHAPCKNE) 3aAHATHSA: HET
Tabauna 6
Ne | HammeHoBaHHe pa3aeia
Coaepixanue pasaesa
n/n JUCHUILINHBI




1] - | -

6. CamocTosiTe/IbHAs pa00oTa CTYJAE€HTOB

6.1. TemaTuka u GopMbI CAMOCTOATEILHON PadOTHI CTY/ICHTOB

CamocrosiTenpHas paboTa CTyICHTOB MPEAIOoJaraeT:
o M3yueHHe Y4eOHOM JIUTepaTyphl MO MpeIaraeMoMy MaTepuaity C MOCIEIYIONUM 00Cy K Ie-
HUEM Ha J1ab0paTOPHBIX 3aHATHUSX;
o MOJIyYeHHUe JOMOTHUTEIbHOU HHpOopMauK B ceTu MIHTepHeT 1o mpenbsaBIsieMoOMy MaTepH-
aiy, BBIMOJIHEHHE JTaOOPaTOPHBIX 3aJjaHui, 00eceynBaloIUX 3aKpEIUIeHNE U yriyOaeHne NpakTu-
YECKUX HABBIKOB U YMEHUH, MOJTYYEHHBIX Ha 3aHATUSAX U B PE3YJIbTATE CAMOCTOSITENILHOI pabOTHI C
JIUTEPATYpPOH;
o MOATOTOBKA MMPOEKTA HA 33JIAHHYIO TEMY.
VYkazaHHble BUAbl yU€OHOUN NEATETLHOCTH OOCCIEUYMBAIOT WHTErPALMIO AYJUTOPHON M CaMOCTOS-
TEIbHOU PabOTBHI.

TeMbl ISl CAMOCTOSITEJILHOM PadOThI

Ne Tema

1. HckyccTBeHHBINM UHTEIIEKT

2. CucTeMbl TOAICPIKKH PUHATHS PEIICHHIA

3. XpaHunuiie JaHHbBIX

4. OLAP-cucrembl

o. 3aauM KJ1acTepu3alu

6. [IpakTuyeckoe npumenenue Data Mining

7. Buner mogeneit Data Mining

8. OcnoBHbIe MeTobI Data Mining

9. Cpenctsa Data Mining

10. [Iponiecc oOHapykeHHs 3HAHUIT

11. AJlaniTUBHBIE METObI KJIACTEPU3ALIHI

12. Busyanbhsiii ananu3 ganaeix — Visual Mining
13. Crangaptel Data Mining

14. WuctpymenTst Data Mining

15. [Tpumeps! nporpaMmmubIX cucteM Data Mining

Tunopoii npuMep 3aJaHUA

[IpenonaBaTens nosicHsieT TpeboBaHMs K 0pOPMIICHHIO Pa0OTHI, MPEAaracT TEMaTUKy CaMo-
CTOSITETBHON PabOTHI ¢ UCTIOIH30BAHUEM COBPEMEHHBIX JITAHHBIX, TEMa COTJIACyeTCs ¢ pEeroaaBaTe-
aem. [Ipu 3amure caMocTosTeNbHOM pabOTHl CTYJCHTY HEOOXOJMMO MPEACTaBUTh MPE3CHTAINIO Ha
BBIMTOJIHEHHYIO paboTy ¢ ucrmonb3oBanrem [10 MS Power Point



YueoHO-MeTOIHUECKOE 00ecTIeYeHHE /ISl CAMOCTOSATEIbHOM PadoThI CTY1€HTOB:

1. YyOykona, . A. Data Mining / HyGykoBa U. A. - Mocksa: Hanmonanbsablit OTKPBITHINA
Yuusepcuretr "MHTYUT", 2016. (OcHoBBI nHPOpMannoHHbIX TexHosoruit) - ISBN 978-5-94774-
819-2. - Tekcr: anekrponnslii / ObC "KoncynbTant crynenta : [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785947748192.html. - Pesxum mocTyma: mo moamucKe.

2. Cotnuk, C. JI. I[IpoextupoBanue cucreM uckyccrsennoro nateiuiekra / Cornuk C. JI. -
Mocksa: Harmonanbubsiii OTkpbiThiid Y HuBepcutet "MHTYUT", 2016. - TekcT: 35eKTpoHHBI#H //
OBC "Koncynprant cryaenra': [caiir]. - URL: https://www.studentlibrary.ru/book/intuit_292.html.
- Pexxum nocTyna: mo nmoamnucke.

3. OpemkoB, B. U. Xpanwmmma nanaeix 1 OLAP-texHonoruu: yaeobnoe mocodue / B. 1.
OpemikoB. — Pszanb: PIPTY, 2017. — 64 c. — Tekct : anmekTpoHHsIit // JIaHb : 37eKTpOHHO-010-
muoteunas cuctema. — URL: https://e.lanbook.com/book/167981. — Pexxum noctyma: ajist aBTo-
pH3. MOJIb30BATEICH.

7. OneHo4YHBIE CpeacTBa

7.1. Borpochl K TeKylieMy KOHTPOJIIO:

Yacts 1
AHanu3 1aHHBIX B CUCTEMAX MPUHSTHS PEIICHUN.
3ajaun CUCTEM TMOICPKKH MPUHATUS PEIICHUH.
basbl manueix — ocuosa CIIITP.
HeaddexrupHocth ucnonaszoBanust OLTP-cuctem aiis aHamusa TaHHBIX.
KoHuenmust XpaHuIuia JaHHbIX.
Opranuzanus X/1.
KoHuenuus XxpaHuiuina JaHHBIX U aHAJU3.
MHoromepHas MOJ€Nb IaHHbIX.
Omnpenenenne OLAP-cucrem.

© XN~ LDNRE

[EEN
o

. KoHnientyanbHOe MHOTOMEPHOE MPE/ICTaBIICHHUE.
. Jlobbrua manueix — Data Mining.
. 3amaun Data Mining.

e el
w N -

. [IpakTrueckoe npumenenue Data Mining.
. Mogenu Data Mining.

. Metoasr Data Mining.

. IIporecc oOHapy KeHUs 3HAHUH.

. Cpencrsa Data Mining.

N
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Yactb 2

[TocTaHoBKa 3a71a4K KJacTepU3allHH.

ba3oBble anropuTMBI KJIaCTEpU3aIIH.
AnanTHBHBIE METO/IBI KJIACTEPH3ALIUH
BrinonHeHne BU3yalbHOTO aHaKM3a JaHHbBIX.
XapaKTepUCTUKH CPEJCTB BU3yaIN3allH JaHHBIX.
MeToibl BU3yanu3aluu.

Amnanu3 texcToBoi nHpopmanun — Text Mining.

N Ok wdE

Jranel aHAJIN3a TEKCTOB.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

©CoN Ok wDdE
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H3BnedeHne KIFOYEBBIX MOHATHI U3 TEKCTA.
Knaccudukanus TeKCTOBBIX TOKyMEHTOB.
3aaya aHHOTHPOBAHUS TEKCTOB.

CpenctBa aHanm3a TEKCTOBOM HH(POPMAITHH.
Crannaptel Data Mining.

Cranmaptr CWM.

Crannmapt CRISP.

Crangapt PMML.

Cranmapt SQL/MM.

Crannapt OLE DB nns Data Mining.

[TporpammMHubie HHCTpYMEHTHI 111 00padoTku JaHHbIX DATA MINING.

[Tpumepsl nporpammubix cuctem DATA MINING.
[Tpumepst obmauneix cuctem DATA MINING.

7.2. Bonpocsl k 3aueTy / IK3aMeHy

Bomnpocsl Kk dk3amMeHy:

AHanu3 1aHHBIX B CUCTEMaX MPUHSATHS PELICHUN.
3ajaud CUCTEM MOAICPKKU MPUHATUS PELICHUH.
bassr ganasix — ocuoa CIIIIP.

Hesddexkrunocts ucnonb3zoBanus OLTP-cuctem nis ananuza qaHHbIX.

KOHHGHHI/I?[ XpaHWJIMIIa JaHHBIX.
Opranumzanus X/1.

KoHuenmus xpaHuwiniia JaHHBIX U aHAIU3.
MHoromepHasi MO/i€JIb JTaHHBIX.
Omnpenenenne OLAP-cuctem.

. KoHuienTyanbHOe MHOTOMEpHOE Mpe/ICTaBICHHE.
. Jlo6wrya manneix — Data Mining.

. 3agauu Data Mining.

. I[IpakTrueckoe npumenenue Data Mining.

. Monenu Data Mining.

. Meroxsr Data Mining.

. IIponiecc oOHapy KeHUS 3HAHUH.

. Cpenctsa Data Mining.

. ITocTaHoBKa 33714y KJIacTepU3aIUH.

. ba3oBbIe anropuUTMBI KJIacTepU3alUU.

. AlanTHBHbBIE METO/IbI KJIaCTEPU3ALIUU

. BeimosHeHne BU3yaabHOTO aHaIN3a JIaHHBIX.

. XapaKTepUCTHKH CPEIICTB BU3YATH3allUN TaHHBIX.
. MeToipl BU3yan3aium.

. AHanu3 TekctoBoi nHdopmarmu — Text Mining.
. DTansl aHaiIu3a TEKCTOB.

. I3BIe4eHNE KIIFOYEBBIX ITOHATUN U3 TEKCTA.

. Kimaccugukanust TekCTOBBIX JOKYMEHTOB.

. 3aJ1aya aHHOTHPOBAHUSI TEKCTOB.

. CpenctBa aHanu3a TEKCTOBOM MHQOPMAIIUH.



30. Cranmapter Data Mining.

31. Cranmaptr CWM.

32. Crangapt CRISP.

33. Crangapt PMML.

34. Cranmapt SQL/MM.

35. Crangapt OLE DB s Data Mining.

36. [IporpammHbBIe HHCTPYMEHTHI iist 00padoTku nanHsix DATA MINING.
37. IIpumepsl nporpammubix cucteM DATA MINING.

38. IIpumepsr obmaunbix cucreM DATA MINING

Oo0pa3zen Ousera

I'PO3HEHCKUI T'OCYJAPCTBEHHbBII HE®TSIHONH TEXHUYECKHUMI
YHUBEPCUTET UM. AKA/l. M.I. MUJIVIMOHIIUKOBA
HNHCTUTYT NPUKIAAHBIX HH(POPMALMOHHBIX TEXHOJIOI MM
Kagenpa «AndopmannoHHbIe TEXHOJIOTHI
Mogenu 1 MeTo/1bl UHTEJUIEKTYaJIbHOTO aHaJIN3a JaHHBIX

Jx3aMeHaunOHHbI bujer 1
1. Ilpumep peanuzanuu pacyeTHO-IOTMUECKON CUCTEMBbI
2. OmnucaHWe ¥ ATaIbl TEHETUYECKOTO alropuT™Ma
IIpenoaaBarennb
3aB. kadenpoii

7.3. Tekymuii KOHTPOJIb

OO0pa3zen TUIIOBOTO 3a1aHusl 1151 J1a00pPaTOPHOIl padoThI

JlaGopaTtopnas padora Nel.
N3yuenne onbiTa NPUMEHEHHSI METOI0B KJIACTEPU3ANMHU TAHHBIX
e padoThl 1 001IMe TPeOOBAHMS

Henpto paboThI sIBIISIETCS N3yUYE€HHUE COBPEMEHHBIX MPUIIOKEHUI METO/IOB KJIAaCTEPU3AINH
JAHHBIX B 00JIACTH MPUKIATHON HHOOPMATUKH U TIPOTPAMMHON HHKEHEPUU HA IPUMEPE 3apy-
0€XHOT0 OIBITA U 3apYOEIKHBIX ITyOIUKAIHA.

Hcxoounvie Oannvie: aHTIIOA3BIYHAS CTATHS.

Pe3ynomamul noIKHBI OBITH IPEACTABICHBI B BU/IE TEKCTOBOTO OTYETA, COAEPIKAIIIETO I1e-
PEBOJI CTAThH U KPATKYIO XapaKTEPUCTUKY CTATHH.

Tpebosanue k omuemy.

1. TuTynbHBIN TUCT

e C aHIJI0OA3BIYHBEIM Ha3BaHUEM U ABTOpaMu, HH(bOpMaHHeﬁ, rac uKoraa OHY6J'II/IKO—
BaHO, CChLIJIKA Ha CTAaThIO,

e ®UO u rpynma;
e lcnonb3yeMble HHPOPMALMOHHBIE TEXHOJIOTHH MTPU BBIMIOJIHEHUH PaOOTHI.

2. lens paGoThl.




3. Kparkoe nznoxeHue Ha pycckoM (He 6osee 2-x cTpanuil). M3105keHne J0IKHO coep-
KaTh CIIEAYIOUINE BOTPOCHI X OTBETHI HA HUX.

1) Kakyro npo6ieMy 1 U3 Kakoi 06IacTH PeIIaloT aBTOPhl B CTaThe. 3a4eMHYKHO pe-
IIUTH ATy TIpobIeMy?

2) Kak pemanacek 3ta nmpobiiemMa paHbllie: Ha OCHOBE HH(OPMAIIUK U3 CTaThu (ODKHA
OBITH TAOJIUIIA METOJIOB PEIICHUS ¢ YKA3aHUEMHUCTOYHUKOB B KBaJIPATHBIX CKOOKAX M
HEJIOCTaTKOB)

3) Uro mpeasioxKuiy aBTOpbl HOBOTO B PEIEHUH IOCTABICHHOM NPOOIeMbIH I yCTpa-
HEHHUS KaKoro HejaocTarka (oauH ad3air)?

4) C nomolpio KakuX M3BECTHBIX METOJ0B, MO/l M anropuTMoB (KJIacTepU3aliii)
pelaeTcst moctaBieHHas npobiema B crathe? KakoBacxema (MeToIMKa) perieHus ?

5) Kakue nanHble ObUIM MCIOJIB30BAHBI Ul HPOBEACHHUS SKCHEepUMeHTOB? McTOuHMKH
JAHHBIX, KOJTMYECTBO U XapaKTEPUCTHKU, IPUMEPHI.

6) Kakue kpuTepuu KauecTBa 1 CpaBHEHHs (CKOIbKO TECTOBBIX HAGOPOB) HCIOJb30BAHbI
B CTaTbe?

7) KakoB utor pemeHus npo6ieMsl U Kakue 3a1adu Tpebyercs pemarh B 6y 1yrmem?

8) Kakue HesoCTAaTKH HPUBEJIEHHOTO B CTAaThe HUCCIEN0BaHHUs Bl 3aMeTUIN?

4. TlepeBox OBYXKOIOHYATHIN: IIEPBasi KOJOHKA — AHITIMICKHI TEKCT, BTOPas — HEPEBOJL
Ha pyccKkuid. PUCYHKM HE MepeBOANTh, OCTABIATh UCXOAHUKU. Tepmunsbl, cBszanuble ¢ [10, ne-
PEBOUTH U B CKOOKAX OCTABIISATH aHINIMKCKOe 0003HadeHune. AGOpeBUATYphl U T€ TEPMHHBI,
KOTOpBIE OHU 0003HAYAIOT, OCTABISATH 0€3 U3MEHEHHS.

Bce ccbuiky Ha MICTOYHUKH OCTaBIIATD.

5. Cricox auTeparypsl He IEPEBOAUTh, OCTABIIATH 063 M3MEHEHHS.

MeTtoauyeckue peKOMEHIAUMN U MAaTePHaJIbI

[Ipu BImOTHEHNH Ta00PATOPHOI PaOOTHI MOTYT OBITH HCTIOJIB30BaHbl HHPOPMAIIIOHHBIE
TEXHOJIOTHH TMOAJICPKKH paboT 1Mo MepeBOAy C OJAHOTO sI3bIKaHa Jpyrou, Hampumep, Google-
nepeBoIUHK, SIHaekc-nepeBoaunK, Promt u ap.

Ha nepBom 3Tamne pekoMeHayeTcs ¢ MOMOIIBI0 HHPOPMAIIMK U3 JEKIIUU, METOINIECKUX
MaTepHaJlOB U3yUYNTh Ha3HAYEHUE, 0COOEHHOCTH Pa3IMYHBIX METO/I0B KJIACTEPU3AIMU TaHHBIX.

Knacrepusanus (cerMmeHTanus) — 3To pa3zieJIeHle MHOXKECTBa 0OBEKTOB Ha TPYIIIbI, 00-
JIAIAIOIIMX CXOKUMU XapaKTepucTUKaMu. MeTo bl KJIJacTepU3aluy OTHOCSATCS K MeToaM Data
Mining — 3To aBTOMaTH3MPOBAHHKII MPOIECC MOAAEPKKH HPUHATHS PEIIeH i, OCHOBAHHBIN Ha
TIOKICKE B JAHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh H3BIeUeH s HHPOPMAINH, KOTOPAs MO-
XKeT ObIThOXapaKTepH30BaHa KaK 3HaAHUSI.

HcxonHbIMU TaHHBIMU J1J151 KJIIACTEPU3ALUU SBIISIFOTCS YMCIIOBBIE TAHHBIE, PEICTABICH-
HbIE B TAOMUYHOM (MaTpudHOH) hopme.

C noMoIbIo KJIacTEPU3aLNU PEIIAKOTCS 33/1a4u:

e ['pynmupoBKa MHOTOMEPHBIX JaHHBIX;
® (OObeaUHEHHUE CXOIHBIX 00BEKTOB;

e Paznenenue 0OBEKTOB.
Kaxp1il mostydyeHHbIN KIacTep B PE3YJIbTATE KIACTEPU3ALUN XaPAKTEPUIYETCS CIEIYIO-
IIMUMHU ITIOHATUAMU:
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e Kiactep uMmeer MaTeMaTHYECKUE XapaKTEPUCTUKH: IIEHTP, pajuyc,CpeaHe-
KBaJIpaTHYECKOE OTKJIOHEHHUE, pa3Mep KiacTepa.

® [lenTp KIacTepa — 3TO CPEAHEE TEOMETPUYECKOE MECTO TOUEK BIIPOCTPAHCTBE
IIEPEMEHHBIX.

L4 PaI[I/ch KJIIaCTCpa — MAKCUMAJIbHOC PACCTOAHUEC TOUCK OT LICHTPAKJIACTCPA.
PaznuuaroT nBa Buga HCPAPXUICCKUX MCTOAOB:

® arJoMepaTUBHBIE METOJbl, OCHOBaHHbIE HA O0OBEIUHEHUH OOBEKTOBB IPYIIITY;

® JMBU3HUMHBIC METOJIbI IIpH pa3aCICHUN 00BEKTOB Ha I'pYyIIIIbI.

THUNMYHBIM OPEICTABUTENEM HTEPALMOHHBIX METOJIOB SBJSAETCS MeToa K-cpeaHux.

OCHOBHBIE Tallbl €r0 PeaTn3allHu:

1. TepronauansHOE pacnpeneneHue 0ObEKTOB MO KilacTepaM. Bribupaercsauncio K u
BBIOMPAIOTCS MCXOIHBIE IEHTPBI KIIACTEPOB.

2. VTepaTUBHBIH IIpoIIECC.

IIpomece BHYUCIEHHS IIEHTPOB M Iepepacipe/e/ieHist 00bEKTOB IIPOIOIKAETCS 10 TEX
110D, TI0Ka HE BBHIIOJHEHO OJIHO M3 yCIOBHIA:

®  KJacTepHBIE HEHTPhl CTAOMIHM3MPOBAIMCh, T. €. BCE HAOIFOJEHMANPUHAIEKAT Kila-
cTepy, KOTOPOMY IPUHAIEKAIN 10 TeKyIlel uTepaluy;

®  YCIIO UTEPALUK PAaBHO MAKCUMAJIBHOMY YHCITy UTEpALIUN.
Cy1iecTByeT MHOXKECTBO METOJIOB KJIaCTEPU3aLlMU, HEKOTOPbIE NPUBEAEHBIB Tadaue 1.
Ta6muma 1. - MeTob! KiacTepu3anuu

Merons!
M KJIaCTEpH3aIMH
€TO/IBI KJIaCTEPH3aIiM YMCIIOBBIX NaHHBIX
KaTeropuaabHBIX
Kpurepun JIaHHBIX
Meron
K- Farthest EM S Large
CpemHHX first EM (oK) 6moxaiimero | CLOPE I teri
cocena

IIpocrora peamu3aryu + + + - + + +
OTHOCHTENBHO BEICOKOE F: B } ) ) i }
OpIcTpOAEHCTBHE
HerpeboBaTensHOCTB ! 3 F! 5 ) m i
K 00beMy mamsTH
BO03MOXHOCTB BRIACTEHUSA
KJIaCTEPOB IIPOHU3BOIEHOM = = = = + = S
(bopMbI
OrcyrcTBHE HEOOXOMMOCTH
3aJlaHus KONMYECTBa KiIacTe- - - - + + + +
poB
Pabora ¢ 4icIIOBEIME aTpH- " & - + . ) )
Oyramu
Pabora ¢ kaTeropuarbHEIMK ) ) ) ) ) - =
aTpudyramMu
THXeecmmesn vamcvmmmmemn varwn ammasave

Jlns1 Gosiee MoAPOOHOTO N3y UYSHHUST METO/I0B KJIACTEPHU3AIINU PEKOMEH Ty eTCIO0PaTUTHCS K CIIe-
TYFOIIAM MaTepuanam: UyOykoBa N.A. Data_Mining

http://Infm1.sai.msu.ru/~rastor/Books/Chubukova-Data_Mining.pdf
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3azaHus K J1abopaTOpHOM padoTe
JlabopaTopHast paboTa BBITIOJIHSIETCS TI0 BApUaHTaM, MIPEACTaBICHHBIM B Ta0uie. Heo0-

XOJUMO BBITIOJHHUTB IMOUCK W MEPCBOJ CTATbHU B COOTBETCTBUHU C BAPUAHTOM U YKA3aHHBLIMU B

pasnene 1 TpeGoBaHUsIM.

HasBanus crareii mpuBeeHbI B Ta0IUIIE 2.
KonTpoJibHbBIE BOIPOCHI

1. B 4em cocrout nens knacrepusanuu? [puseaure GopMaabHyIO TTIOCTAaHOBKY3a1a49n Kiia-
CTEpU3ALIUH.

2. Kakyro npoGieMy M M3 Kakoii 00J1acTH PelIaloT aBTOPhl B cTaThe? 3a4eM HyKHO PEIUTh
3Ty mipobsieMy?

3. Kak pemanach 5Ta npo6jeMa paHblle: Ha OCHOBE MH(OPMALUM U3 CTaThbH (I0JKHA OBITH
TabJIUIa METOOB PEIICHUS C yKa3aHHEM UCTOYHMKOB B KBaJIPaTHBIX CKOOKaX M HE0CTaT-
KOB)?

4. Yro npemnoKuim aBTOpbl HOBOTO B PEIEHHUH MOCTABIEHHOM POBIEMBI 1 ISl YCTPAHEHHUSI
KaKoro HejocTaTka (oauH ad3air)?

5. C NmoMOIIBI0 KAKUX M3BECTHBIX METOJIOB KJIACTEPHU3ALMH PEIIAETCS ITOCTABJIECHHAS MPO-
6nema B ctarbe? KakoBa cxema MpoBEpKH KayecTBa PELICHHUs?

6. Kaxkwue JaHHBIC OBUIN HCIIOJIB30BaHbI AJI IPOBCACHUSA C—)KCHepI/IMeHTOB? HUctounukn JaH-
HBIX, KOJIMYCCTBO U XapPAKTCPUCTUKU, IIPUMCPHI.

7. KakoB MTOT peleHus MpoOIeMbl B KaKUe 3a1a4d TpeOyeTcs pemaTh B Oy aymem?

8. Kakune HEAOCTATKU MNPUBCACHHOT'O B CTATHC UCCJIICIOBAHUS BrE1 3ametnnu?

12



7.4. Kputepnu oueHMBaHUs TeKyllei, py0esKHOH M IPOMeKYTOUHOM aTTecTalul
Taoauna 7

Onucanue nokasarejeu u KpUTEpHUEB ONCHUBAHUSA KOMIIETEHIIUHA HA PA3JIMYHBIX 3Taax ux (l)OpMPIpOBaHI/IH, OIMMCaHMe IIKAJbl OICHUBAHUSA

[Inanupyembie pe3ybTaThl 0CBOECHHSA Kpurtepun onieHuBaHusI pe3yabTATOB 00y4YeHHs HaumeHoBaHme
KOMIIETEeHI[HH MeHee 41 0ass10B (He- | 41-60 6as10B (YH0- 61-80 6am10B 81-100 6amnoB OLIEHOYHOI'0
YAOBJIETBOPUTEJIBHO) | BJETBOPHUTEIbHO) (xopomo) (OTJIM4YHO) CcpeacTBa

OIIK-2. Crioco6eH pa3pabaTeiBaTh OpUTHHATIBHBIC AITOPUTMBI HIIPOTPAMMHBIE CPE/ICTBA,
TEXHOJIOTHH, JIJIsl penieHus MpodhecCHOHATBHBIX 3a]1a4

B TOM YHCJIC C UCITIOJIb30BAHUCM COBPCMCHHBIX HHTCJIJICKTYaJIbHbIX

3HaTh: COBpeMEeHHbIe HHPOpMallMoHHO- | DparmeHTapHble 3Ha- | Henonusle 3Hanus | Cpopmuposannsie, | CdopmupoBannsie | Komriekr 3ana-
KOMMYHMKAIIIOHHBIE U UHTEIIEKTYalIb- HUsA HO cOoZiepXKalllie OT-|  CUCTEMATHUYECKUE |HUH IS BBIIIOJIHE-
HbI€ TEXHOJIOTUH, UHCTPYMEHTAJIbHbIE JIeNIbHBIE TIPOOEIIbI 3HAHUSA Hus 1abopartop-
CpeJibl, IPOrPaMMHO-TEXHUYECKHE I1J1aT- 3HaHUA HBIX paboT, TEMbI
(bopMbl 1711 pereHust npoheccuoHallb- IIPOEKTOB C Ipe-
HBIX 3a71a4. 3€HTaLUsAMH,
YMeTh: 000CHOBBIBaTh BEIOOP COBpe- YacTuyHble yMEHUS Henonueie ymenust |  YMeHuUs MoJHbIe, Copmuposannple | SOTPOCEI TO TCE-
MEHHBIX HHPOPMALMOHHO-KOMMYHHUKa- JOITyCKAIOTCA He- YMEHHUs MaM / pasfenam

LMOHHBIX U UHTEJUIEKTYaJIbHBIX TEXHO-
JIOTHi, pa3pabaThIBaTh OPUTHHAIHHBIE
MIPOrpaMMHBIE CPEACTBA IS PEIICHUS
npodeCCUOHATBHBIX 3a/1ad.

OOJBIIIHE OIINOKH

Buagern: METOMKOI pa3pabOTKH opu-
T'MHAJIbHBIX MPOTpaMMHBIX CPCIACTB, B
TOM YHCJIE C UCTIOTB30BAHUEM COBpE-
MEHHBIX HHPOPMAIMOHHO- KOMMYHHU-
KallMOHHBIX M UHTEJIEKTyalIbHbIX TeX-
HOJIOTHH, JIJISl pEeIIeHUS TPOPECCHO-
HaJIBHBIX 33/1a4.

YactraHoe BJIaJACHHUC
HaBBIKaMH

HecucremaTnueckoe
IMPUMCHCHHUEC HABBIKOB

B cucremarnueckom
IMPUMCHCHUYN HABbI-
KOB JIOITYCKAaIOTCS
poOebI

VcmeniHoe 1 cucreMa-
TUYCCKOC MPUMCHCHUC
HaBBIKOB

JAUCHUITIIMHBI




OIIK-4. Cioco6eH mpUMEeHATh Ha MPAKTUKE HOBBIE HAYYHBIC IPUHLIUIIBI X METOJIbI MCCIICAOBAHMMA

3HATH: METOOJIOTHIO TUTAHUPOBAHMSI
HAYYHBIX ¥ MPUKIAJIHBIX UCCIIETOBAHUI
B 00J1aCTH HH()OPMAIIMOHHBIX TEXHOJIO-
THH.

@parMeHTapHBIE 3HA-
HUs

Henonuele 3HaHus

CdopmupoBaHHbIe,
HO COZIEpIKalllue OT-
JieJIbHbIE POOeIb
3HAHUS

CdopmupoBaHHbIe
cUCTeMaTHYEeCKHUe
3HAHUS

YMeTh: IPUMEHSET HA PAKTUKE HO-
BBIE€ HAYYHbIC MPUHIIUIIBI U METObI HC-
clIeIOBaHUH.

YacTuuHbsle ymeHUs

Henonnele ymenus

YMeHUs MOIHEIE,
JIOITyCKalOTCs He-
0OJIbIIIKE OMINOKU

CdopmupoBanHbie
YMEHUS

BJIaI[eTb: HayY4YHbIMH IIPUHIOHIIAMHU U MC-
TOJaMH UCCIICAO0BAHUA IJId PCUICHUA
HpO(beCCI/IOHaJ'IBHLIX 3ajJa4.

YactraHoe BJIaJACHHUC
HaBBIKaMU

Hecucrematnueckoe
MMPUMCHCHHUEC HABBIKOB

B cucremarnueckom
NMPUMCHCHUHN HABbI-
KOB JIOITYCKAaIOTCS
poOeJbI

VcmeniHoe 1 cucreMa-
TUYCCKOC MPUMCHCHUC
HAaBBIKOB

Kowmmekr 3ama-
HHI JJIs1 BBIIOJIHE-
HUS TabopaTop-
HBIX Pa0oT, TEMBI
IIPOEKTOB C TIpe-
3EHTalUSIMH,
BOIIPOCHI IO Te-
MaM / pazzenam
IIACIIATUINHEI
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8. OcobennocTH peaim3anu TUCHUIIIMHBI AJId UHBAJIU/IAO0B U JIHUII ¢ OrPAaHHYC¢HHBIMHA
BO3MOKHOCTAAMHU 310POBbS

Jl1g ocymiecTBIEHUS NPOLEAYP TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTe-
CTaluu O0yYaroIuXcs CO3AaHbl (POHMIBI OIEHOYHBIX CPEACTB, aJallTHPOBAHHBIC IS WHBAIUIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsI M NTO3BOJIIOIINE OLEHUTh JOCTUKEHUE UMU 3a-
IUTAHUPOBAHHBIX B OCHOBHOM 00pa3zoBaTeIbHOM IporpaMMe pe3yibTaToB 00yUeHUs U YPOBEHb chop-
MHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBIEHHBIX B 00pa3zoBareibHOI nporpamMmme. dopma rposee-
HUS TEKYILEH aTTeCTalluy JJIs CTYJ€HTOB-UHBAJIUI0B YCTAHABIMBAETCS C YYETOM MHAUBHUYaJIbHBIX
ncuxo(u3nyeckux 0coOeHHOCTel (YCTHO, MUChbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTEpE, B
dopme TectupoBaHus U T..). [lpu TecTupoBaHMU IS CIA0OBUISIINX CTYACHTOB HCIIOJIB3YIOTCS
(OHIBI OIIEHOYHBIX CPEICTB C YKPYIHEHHBIM mpudToM. Ha sx3aMeH mpuriiamaercs: ConpoBOXKIako-
M, KOTOPBIA 00ecredrBaeT TEXHUUECKOE COMPOBOXKAEHNE CTYAeHTY. IIpu HeoOxoaumocTu cTy-
JNEHTY-UHBAIMJLy IPEIOCTABISAETCS JOMOJIHUTEIBHOE BpeMs ISl MOJATOTOBKU OTBETa HAa HK3aMEHE
(unu 3auete). OOyyarolecs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs M 00y4Jarolyecs HHBa-
J1JIbl 00€CIeYNBAIOTCS [I€YaTHBIMU U JJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu (IIpOrpaMMsl,
yueOHbIe TOCOOUS Il CAMOCTOATENbHOM paboThl U T.4.) B (popMax, aJanTUPOBAHHBIX K OrpaHUYe-
HUSIM UX 3JI0POBbsI U BOCIIPUATHS HHPOPMALIUU:

1) JUIS. NHBAJIU/I0B U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS 110 3PEHHUIO:

- JJI8 cJembIX: 3aJaHusl JUIsl BBIIIOJHEHUS Ha CEMUHApax M MPaKTUYECKUX 3aHATHUAX
opopMIsIIOTCsL penbeHO-ToueUHbIM IpudTOM bpaiiins uim B BUAE 3JIEKTPOHHOTO JTOKYMEHTa,
JIOCTYITHOT'O C TIOMOIIIbIO KOMITBIOTEPA CO CHEIMATM3UPOBAHHBIM IIPOTPAMMHBIM 00€CIIEeYeHUEM IS
CJIENBIX, JMOO 3aYUTHIBAIOTCS ACCUCTEHTOM; IHUCbMEHHBIE 3aJjaHUs BBINOJIHAIOTCS Ha Oymare
penbedHO-TOUeUHbIM HIpudTOM bpaiis uiIm Ha KOMIOBIOTEpE CO  CHELUAIU3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYEHUEM /IS CIICTIBIX JINOO HAJIUKTOBBIBAIOTCS ACCUCTEHTY; 00yUaromuMes JUis
BBIMIOJIHEHHSI  33/laHUSl  TpU  HEOOXOIMMOCTH  NPEAOCTABISAETCS  KOMIUIEKT  MHUCHMEHHBIX
NpUHAATIeKHOCTEH U Oymara Juisl muchMa penbeHO-ToueyHbIM mpudTom bpaiins, komnbioTep co
CHeHUaIN3UPOBaHHBIM IPOrPAMMHBIM 00€CTIEYEHUEM ISl CIIEIBIX;

- AJs caa00BUAAIIMX: O0ECIEeUnBaeTCs MHAMBHyaIbHOE PAaBHOMEPHOE OCBELICHHE HE
menee 300 mmrokc; 00ydJarommuMcs Tl BBITIONHEHUS 3aJaHus IPH HEOOXOIUMOCTH TTPEIOCTABIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXHO TAK)XE HCIIOIb30BAaHHE COOCTBEHHBIX YBEIMYUBAIOLINX
YCTPOMCTB; 3a/laHusl JUIsl BBIMIOJIHEHUS 3a/1aHUI 0(OPMIIAIOTCS YBEIIMYEHHBIM LIPUPTOM;

2) JUIsL THBAJIU/IOB U JIAL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbsI IO CJIYXY:

- VIS TJIYXMX U ¢J1a00cjabIamux: o0ecrneynBaeTcs HaInYue 3ByKOYCHIIMBAIOIIEeH anmnapa-
TYpbl KOJUIEKTUBHOTO MOJIB30BAHMUS, IPH HEOOXOIUMOCTH 00y4YarOUIMMCs TPEAOCTABISAETCS 3BYKO-
YCWJIMBAIOILAS aIlllapaTypa UHINBUIYaJIbHOTO II0JIb30BaHU; IIPENOCTABIIOTCS YCIYyTH CypaoIepe-
BO/IUMKA;

- IJISl CJIENOTJIYXHX JIOITyCKaeTCsl MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIEr0 yCIyTH TU(IIO-
CypAoIepeBoIYHKa (IOMUMO TpeOOBaHUI, BHIIIOJHAEMBIX COOTBETCTBEHHO /IS CIIETIBIX U TIYXUX);

3) IUISL JIUL C TSDKEJBIMM HapyIIEHUSIMU Pedd, TIIyXHX, CIa0O0CIbIIANX JEKIHU U ce-
MHUHApBI, IPOBOAMMBIE B yCTHOU (hopMe, IPOBOJATCS B MUCBbMEHHOM (hopMe;

4) JUIS MHBJIWJOB U JIMI C OTPAaHMYEHHBIMH BO3MOYKHOCTSMH 370POBbsl, HMEIOIINX
HApYyLICHHs ONMOPHO-ABUIaTeJbLHOIO anmnapara:

- JUIs1 JIML C HApYIIEHUSMU ONIOPHO-JBUTATEIbHOTO alapara, HapylIeHUSIMU JIBUTATENIbHbBIX
(GYHKIMI BEpXHUX KOHEUHOCTEW MJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MMCbMEHHBIE 3aJaHUs



BBINOJIHAIOTCS] HA KOMIIBIOTEPE CO CMNELUAIN3UPOBAHHBIM ITPOrPaMMHBIM 00€CIIEUeHUEM UITH HaluK-
TOBBIBAIOTCSI ACCUCTEHTY; BBINOJIHEHUE 3aJaHUi (TECTOB, KOHTPOJIBHBIX paldoT), MPOBOJUMBIE B
NUCbMEHHOMU (hopMe, IPOBOJATCS B YCTHOM (hopMe myTeM ornpoca, Oeceibl ¢ 00yUaromumcst.

9. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnevyeHHne TUCIUIIINHBI

1. Uy6ykoBa, 1. A. Data Mining / UyOykoBa U. A. - MockBa: HanmonanbHblii OTKpBITHIH
VYausepcurer "MHTYUT", 2016. (OcHoBbl nHpopManoHHbIx TexHooruit) - ISBN 978-5-94774-
819-2. - Tekcr: oanekrponsusii // DOBC "Koncynprant crymenta" : [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785947748192.html. - Pesxum mocTyma: mo moImucKe.

2. Cotnuk, C. JI. [IpoektupoBanue cucteM uckyccrBeHHoro unremiekra / Coruuk C. JI. -
Mocksa: Hammonanenbeiii OTkpeiTeiii YHUBepcuTeT "MHTYUT", 2016. - TekcT: 3meKTpOHHBIN //
OBC "KoncyiasranT cryaenra: [caiir]. - URL: https://www.studentlibrary.ru/book/intuit_292.html.
- Pexxum nocTtyna: nmo noamnucke.

3. Opeukos, B. WM. Xpauunuma nanusix 1 OLAP-TexHonoruu: yue6Hoe nocodue / B. U.
OpemikoB. — Ps3anb: PI'PTY, 2017. — 64 c¢. — Tekcr : anekrponHsbii // Jlanb : 31eKTpoHHO-O0M0-
muoteunas cucrema. — URL: https://e.lanbook.com/book/167981. — Pexxum moctymna: ist aBTOPH3.
II0JIB30BATENIEH.

10. MaTrepuajJibHO-TeXHHUYECKOEe OOecriedeHue U CIUIINHbI

10.1. MarepuajbHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi ISl OCyIIeCTBJIeHHsI 00pa3oBa-
TEeJIbHOI0 NMpoLecca no TUCHHUILINHE

[lepeuenb MaTepuaIbHO-TEXHUYECKUX CPEICTB yUeOHOW ayTUTOPUU ISl IPOBEACHUS 3aHsI-
TUH IO AUCIUILITUHE:

e yueOHas ayTUTOPHS, TIOCKA;

®  CTalMOHAPHbBIE KOMIIBIOTEPHI;
®  MYyJbTUMEIUNHBIN TPOEKTOP;

®  HACTEHHBIN DKpaH.

10.2. TTomemeHusi A5l CAMOCTOSITEILHON PaGoThI
Y4ueOHast ay TMTOPHS TSI CAMOCTOSTENbHOM paboThl — 4-08
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Mpuioxenne
MeToanyeckne yKa3aHHus M0 OCBOCHUIO M CUMILIHHBI
«Mojaeau ¥ MeTOAbl HHTEJUIEKTYaJIbHOI0 AaHAIN3a JaHHbIX»

1. MeTonnueckne yKazanus AJisi 00y4arolmuxcs Mo NJIAHUPOBAHUIO M OPraHU3aLUH Bpe-
MeHHU, He00X0TUMOT0 /IJIsi OCBOEHUSI TUCHUILINHBI

H3ydeHne peKOMEHyeTCs HauaTh C 03HAKOMJICHHS ¢ paboueill mporpaMMoil TUCIUILINHEIL, €€
CTPYKTYpPOH U coJepKaHUEM pa3zenioB (MOJyJeii), (OHIOM OIEHOUHBIX CPENICTB, O3HAKOMHUTHCS C
y4e0HO-METOINYECKUM 1 UH(POPMAILIMOHHBIM 00€CTIeYeHHUEM JTUCIUTUINHBI.

Juctummmaa «Moaenu U METOJIbI HHTEUICKTYAIbHOTO aHAIHM3a JaHHBIX» COCTOUT W3 TISITH
CBSI3aHHBIX MEXIY cOo00ii pa3/esioB, 00ECIeUnBAOIINX MTOCIEI0BaTeIbHOE U3yUEHIE MaTepHara.

OO0yuenue no qucuuIUIMHe «MOAETH U METOAbl MHTEUIEKTYaJIbHOTO aHAIN3a JAHHBIX» OCY-
HIECTBIISETCS B CIEAYIOMUX PopMax:

1. Aynutopnsble 3aHATHS (JIEKIUHU, Ta00pATOPHBIC 3aHATHUS).

2. CamocrosTenpHas padoTa cTyneHTa (IOArOTOBKA K JICKIUSAM, JJAO0OPATOPHBIM 3aHITHSM,
pedepatsl ¢ mpe3eHTausIMU, 00yIeHHE Ha OTKPBITHIX OHJIAHH KypcaM, WHIUBHIyJIbHAS KOHCYJIhb-
TaIusl C MPEno1aBaTeseM).

Y4eOHblif MaTepuall CTPYKTYPHUPOBAH U U3YUYECHHUE TUCHUIUIMHBI MPOU3BOAUTCA BTeMaTHye-
CKOH mocinenoBarenbHocTU. KaxkqoMy 1a00paTopHOMY 3aHSATHIO M CAMOCTOSITEIbBHOMY H3YUEHUIO
MaTepuaga IpeliecTByeT JeKuus 1no naHHod teme. OOydaromuecss caMOCTOATEIbHO MPOBOJSAT
IpeBapUTENbHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTue B 00CYXK-
JEHUH TEOPETUYECKUX BOIIPOCOB, pazdope MpoOIeMHBIX CUTYaIHil U MOMCKOB MyTEH X PeLIeHUsI.

Ornucanue mociea0BaTeIbHOCTH ISHCTBUI 00y4aroerocs:

[Tpu n3yuyenuu Kypca ciieyeT BHUMATENIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepHall, u3jiara-
€MBIif Ha ayIUTOPHBIX 3aHATUSX. J[JI ero MOHMMAaHHUS U Ka4eCTBEHHOTO YCBOCHHS PEKOMEHTyETCS
CJIEeTyIOIIast MOCNIeI0BATEIbHOCTD AeHCTBHIA:

1. Tlocie okoHUaHUs yUeOHBIX 3aHITUHN U 3aKpETUICHHsI MaTepHralia MpOCMOTPETh U 00y~
MaTh TEKCT JIEKIIUH, TPOCITYIIIAHHON CEro/IHs, pa300paTh paccMoTpeHHbie mpuMeps! (10- 15 MunyT).

2. Tlpw moaroToBKe K JISKIIHH CJICAYIONIETO JTHS MOBTOPUTH TEKCT MPEIbIIyIIeH JSKITUH (5-
10 mMuHYT).

3. B Teuenue Hepenu BBIOpaTh BpeMs ISl pabOThI C JUTEPATYpPOH B DIIEKTPOHHOUN OMO-
auoTedHou cucteme (mo 1 gacy).

4. ITpu moATroTOBKE K J1a0OpaTOPHOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE TIOHSATHUS IO TEME, U3Y-
YUTHh MIPUMEPHI. Pelias KOHKPETHYIO CHTYAIWIO0, — IPEIBAPUTEIHLHO TOHITh, KAKOH TEOPETUICCKHIMA
MaTepuai Hy»KHO HCIOJIb30BaTh. HaMeTUTh MiiaH penieHus, monpoOoBaTh Ha €ro OCHOBE PElIuTh 1-
2 3a7a4H.

2. MeToauyeckne yKa3aHus 1o padore o0yyawuiuxcsi BO BpeMmsi MPoOBeIeHUus JeKIuii

Jlexuuu naroT oOydaroIUMCSl CUCTEMAaTU3UPOBAHHBIE 3HAHUS MO JUCUUIUIMHE, KOHUEHTPU-
PYIOT UX BHHUMaHHE Ha HauOoJiee CIOKHBIX M BAXKHBIX Bompocax. JIeKIuu oOBIYHO M3JararoTcs B
TPaZMLIMOHHOM WJIH B POOJIEeMHOM cTujie. [[1s cTyZieHTOB B OOJIBIIMHCTBE CITy4aeB B MPOOJIEMHOM
ctuie. [IpobaemMHbIi CTHITB MTO3BOJIIET CTUMYJIMPOBATH AKTHBHYIO IMO3HABATEIbHYIO JAEATEIbHOCTD
o0ydaromuxcsi 1 UX MHTEpeC K JAUCUUIUIMHE, (OPMUPOBATHTBOPUECKOE MBIIUIEHUE, TpUOeraTh K
POTUBOIOCTABIEHUSIM U CPaBHEHHUSIM, JieflaTh 000OIIeHUs, aKTUBU3UPOBAaTh BHUMaHHE 00ydYaro-
IIMXCSI TyTeM NOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo Bpems NeKIIMOHHBIX 3aHATHIA PEKOMEHYeTCsl BECTH KOHCIIEKTUPOBAaHUE yU4eOHOTO MaTe-
puaina, oopamaTb BHUMaHHE Ha (OPMYJIMPOBKH U KaTETOPHH, PACKPBIBAIOLINE CYTh TOI'O HMJIM MHOTO
SIBJICHUS, BBIBOJIBI U IIPAKTUYECKUE PEKOMEHJALIUU.

PaboTas Ham KOHCTIEKTOM JIEKIHIA, HEOOXOIUMO HCIIONB30BaTh TAKXKE JIUTEPATYPY, KOTOPYIO
JIOMIOJTHUTEIBHO PEKOMEHIOBAJI IMIperoiaBaTelb. TemMaTuka JIeKuui gaercst B pabodel mporpamme
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JUCIUTUIAHBI.
3. MeToauvecKkue yKazaHus 00y4arOIUMCS 110 MOAT0TOBKeE K JIA00PATOPHBIM 3aHATHAM

Ha maGopaTopHBIX 3aHATHSAX NPUBETCTBYETCS aKTHBHOE Y4acTHE B 00CYKICHUH KOHKPETHBIX
CUTYyaIMii, CHOCOOHOCTh Ha OCHOBE IMOJyYEHHBIX 3HAHUH HaXoIuTh Hanbosee 3(h(heKTUBHBIC pele-
HUS 337124, YMETh HAXOJUTh TTOJIC3HBIN JIOMTOJHUTENFHBIIIMAaTEpHall 10 TEMATUKE 3aHATHH.

CTyneHTy peKOMEHyeTcs CIIeAyolasi CXxeMa HOATrOTOBKH K JIAOOpaTOPHOMY 3aHSATHIO:

1. O3HakOMHUTBCS C IIJTAHOM 3aHSATHSA, KOTOPBI OTpakaeT cojep)KaHHE MPeIoKECHHOM

TEMBI.
2. IIpopa0GoTaTh KOHCHEKT JEKIHH.
3. IlpouuTaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO JUTEPATYPY.

B npouecce moaroToBku K 1a00paTOPHBIM 3aHATHIM, HEOOXOUMO 00paTUTh 0COOOEBHUMA-
HHE Ha CaMOCTOSITEJIbHOE M3y4YE€HHE PEKOMEHI0BaHHOH nureparypsl. CaMmocTosTenbHas padora ¢
y4eOHHUKaMH, Y4eOHBIMU TOCOOMSIMHU, HAYYHOH, CIPABOYHON JIUTEPATYPOU, MaTepUaIaMy epruoOIH-
yeckux u3gaHuil u MHTepHera siBisercs Hanbosee 3((EeKTUBHBIM METOIOM IOJIyUEHHs! JOMOJIHU-
TEJIbHBIX 3HAHUH, MMO3BOJISET 3HAUYMUTEIBHO AKTHBH3HPOBATH IMPOLECC OBIAJCHUS WMH(pOpManuei,
crocoOcTByeT OoJiee IiTy0OKOMY YCBOEHHIO H3y4aeMoro Matepuaia, (GOpMUpPYeET y CTYAEHTOB OTHO-
IIeHUE KKOHKPETHOH mpoodieme.

4. BpIOJHUTH AOMAILIHEE 3aJaHHE.

5. Ilpu 3arpyaHeHusIX cOpMyIUPOBATH BOIPOCHI K IIPETO1aBATENIO.

P €3yJIbTaT TaKkok pa60TH JOJIKCH ITPOSABUTHCA B CIIOCOOHOCTH CTYACHTA CBO60,Z[H0 OTBCTUTDH
Ha TCOPCTUYCCKUEC BOIIPOCHI, BBICTYIIATh U YYaCTBOBATh B KOJUICKTHBHOM 06CY)KI[€HI/II/I BOITPOCOB
H3yqaeM0171 TEMbI, MMIPABUJIBHO BBIIIOJJHATE IMPAKTUYCCKUC 3a/JlaHUA, KOTOPLIC NAOTCA B (I)OH)IC OILIC-
HOYHBIX CPEACTB AUCIUILIINHBI.

4. MeToanyeckne yKasaHus 00y4arOUuMcs 110 OPraHU3alMu CaMOCTOATEIbHOM padoThI

[lens opraHu3ay caMOCTOATEILHON pabOThI MO aucnuIinHe «Moaenu U MeTOAbl WHTEN-
JIEKTYallbHOTO aHAIM3a JAHHBIX» — 3TO YIAyOJeHHe U pacllipeHne 3HaHUN B 00JacTH XpaHEHUS U
00paboTtku Ha OBM mHbopmanuu; hopMupoBaHUEe HaBbIKa U UHTEPECA K CAMOCTOSTEIFHOM MO3Ha-
BaTEJIbHOM JEATEIbHOCTH.

CamocTodaTtenbHas paboTa 00yyaronuxcs SBJISETCS BaKHEHIIMM BUIOM OCBOEHMSICOJEpIKa-
HUS TUCHUIUIMHBI, TTIOATOTOBKH K MPAKTHYECKUM 3aHATUSAM U K pyOexkHO# arrectaruu. CamMocTos-
TelbHast padoTa HOCUT UCCIIEI0BATENbCKUI XapaKTep, YTO MOCIYKUT B OyIyIlleM OCHOBAaHUEM JISI
HANMCAHMsI BBIMYCKHON KBATH()UKAIMOHHON pabOThl, MPAKTUYECKOTO MPUMEHEHHUS IMOJTYYSHHBIX
3HaHUMU.

Opranuzanus caMOCTOATENIbHOW paboThl 00YYaIOMIMXCSl OPUEHTHPYETCSl Ha aKTUBHBIE Me-
TOJIbI OBJIAJICHUS] 3HAHUAMHU, PAa3BUTHE TBOPUECKHUX CIIOCOOHOCTEH, EPEX0/T OT MOTOYHOIO K MH/U-
BUAyQJIN3UPOBAHHOMY O0YUEHHIO, C YYETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JTMYHOCTH.

[TpaBuiibHAsE OpraHU3alIis CAMOCTOSTEIbHBIX YUEOHBIX 3aHATUHN, UX CUCTEMAaTUYHOCTb, 1ieJie-
coobpa3Hoe TuIaHupoBaHUe pabouero BpeMeHH MO3BOJIET CTYACHTaM Pa3BUBATh YMEHUS U HaBBIKU
B YCBOCHHMH M CHCTEMAaTH3allUK MPUOOPETaeMbIX 3HaHHM, 0OecrieunBaTh BHICOKUI YPOBEHb yCIieBa-
€MOCTH B NepHuo1 00yueHHsl, MOTYYUTh HAaBBIKH MOBBIIIEHUS TPO(PECCHOHATBHOTO YPOBHS.

[ToaroroBka k 1a00paTOPHOMY 3aHATHUIO BKIIIOUAET, KPOME MPOPAOOTKHU KOHCIIEKTA U MPE3€eH-
TalUU JIEKIUH, IOUCK JIUTEPATYpPHI (110 peKOMEHIOBAHHBIM CIIUCKAM U CaMOCTOSTEINBHO).

[Ipu moAroTOBKE K KOHTPOIBHOM padoTe (pyOeKHOM aTTecTalyK ) 00yJaroITHIiCs IOJDKEH T10-
BTOPSATH MPONACHHBIA MaTepHall B CTPOrOM COOTBETCTBHHU € Y4eOHON MPOTrpaMMOii, UCTIONb3Ys KOH-
CIEKT JIEKIUH U TUTepaTypy, peKOMEHI0BaHHY10 npenogaBateneM. [Ipu HeoOXoaumMocT MOXKHO 00-
paTUTHCS 3a KOHCYJIbTalleN M METOAMUYECKOM MOMOILBIO K ITPENOJaBaTEINIO.

CamocTodTrenbHas paboTa peanu3yercs:
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—  HEINOCPEJICTBEHHO B MIPOLECCE ayJUTOPHBIX 3aHATUN — Ha JIEKIHIX, Ja00paTOPHBIX 3aHs-
THUSX;

— B KOHTAaKTe C IIpernojaBaTesieM BHE paMOK PACIIUCAHUS — HA KOHCYJIbTALUSIX 110 Y4eOHBIM
BOIIPOCaM, B X0JI€ TBOPUECKHUX KOHTAKTOB, IIPY JIMKBUIALIUH 3a/10J)KEHHOCTEH, ITPY BBINIOJIHEHUH HH-
JUBUAYaIbHBIX 3aJaHUH U T.J.

— B Oubnmnoreke, 1oma, Ha Kadeape NpHu BHINOIHEHUH 00yYaIOUUMCs yUeOHbIX U IPAKTH-
YECKHUX 3a/1ay.

Buaest CPC u kputepuun onieHoK

1. Pedepar ¢ nmpesenranueit
2. CeprudukaT ycremHoro npoxoxJIeHHs OHJIAH Kypca
3. [ToaroroBka kK 1a6OPaTOPHBIM 3aHATUSIM

Tembl A1 caMOCTOSITENIbHOM padOTHI MPOMKUCAHbI B paboyueil mporpaMMe AUCHUILIMHBL. D¢-
(EKTHBHBIM CPEICTBOM OCYILIECTBICHUS O0YUaIOIIUMCS CaMOCTOSATENIbHOW paOOThI SBISETCS HIIEK-
TpoHHAs HHPOPMAIIMOHHO-00pa30BaTeNIbHAs Cpejla YHUBEPCUTETA, KOTOpast 00ECTICYHBALT TOCTY K
y4eOHbIM IUIaHaM, pabodnM MporpaMMmamM JTUCHMILIMH (MOIyJiei), MPAKTUK, K U3AaHUSAM HJIEKTPOH-
HBIX OMOJIMOTEYHBIX CUCTEM.
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