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1. IEPEYEHb

TV CHUIIVHE,

INTAHUPYEMBIX

PE3YJIbTATOB

OBYYEHUA

11(0)

COOTHECEHHBIX C IIVIAHUPYEMBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA30OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBoeHMST AUCHUIIJIUHBI

[{enbro OCBOSHUS TUCIIUTUIHHBI SBISICTCS:

- (QopmupoBanue y oOydvaronuxcs oOmenpodecCHoHaIbHbBIX W TPO(ecCHOHATBHBIX
KOMIIETCHIIH, HAIIPaBJICHHBIX Ha PEIICHUE 337129 TPO(hecCHOHALHOM IeATEIIEHOCTH;

- pa3BUTHE HABBIKOB MPOPECCUOHANIBHON AESITEIbHOCTH.

1.2. IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS M0 JUCHHUIINHE

Kox n HammeHoBaHue
KOMITETEeHINH

Kon n HammeHoBaHue
HH/IMKATOpA
JOCTHIKEHHSI KOMIIETEHIHH

IInannpyemsie pe3yJbTaThl
o0y4eHHs MO JUCHHUIIJIUHE

OcuoBanue (IIC)
* s
npodeccHoHaNbHBIX
KOMIETEHLUHN

OIIK-4. Ciocoben
OCYILECTBIIATE cOOP,
00paboOTKy U aHAJIH3
Hay4HO-TEXHUYECKOMH
nHpopMaLuK 1o Teme
HCCIICIOBaHMA,
pa3pabaTbIBaTh IUIAHBI
U TIPOTPaMMBI
MIPOBEICHUS HAYIHBIX
HCCIIEJOBAHUN U
TEXHUYIECKHAX
pa3paboTok

HOIIK-4.1. Bexer
MOATOTOBKY HaY4HBIX U
TEXHHYECKUX MaTepuaioB B
paMKax IpOBEACHUs
HCClieIoBaHMH B chepe
HHPOPMATNOHHON
Oe3omacHOCTH

HOIIK-4.2. Pa3pabatbiBaet
TUTaHBI M TIPOTPaMMBEI
NPOBENICHUSI HAyYHBIX
HCCIIeIOBaHUi B cepe
nH(popMaMOHHO
6e30macHoOCTH

3HaeT: TpeOOBaHUS K OOPMIICHHIO
Hay4YHbIX MyOJIMKalUH 10 TeMe
UCCIeI0OBaHusA B chepe
UH(OPMALMOHHOH 6e301acHOCTH
YmeeT: pa3zpabaTsiBaTh IUIAHEI U
MPOrpaMMBbl IPOBEICHUS HAYIHBIX
nccieioBanuil B cepe
WHPOPMALMOHHON 0€30MIaCHOCTH
Baaaeer: HaBBIKAMH
MPOCKTUPOBAHUS TEXHUICCKUX
pa3paboTOK 3aIIIICHHBIX
UH()OPMALMOHHBIX,
UH()OPMALMOHHO-aHATUTUHIECKHIX U
9KCIEPTHBIX CHCTEM

ITK-1. Cniocoben

UIIK-1.1. ITpoBoaut

3Haer: TMPUHIUIIBI TPOBEACHUSA

06.031 Cneumanuct

IMPpOBECTH MMPEANPOCKTHOC MpEAITPOCKTHOTO NUCCIIEAOBAHNA, 110 aBTOMAaTU3alluu
oOcrnenoBaHue u o0crnenoBaHNe U aHATIN3 HPUHITAIBI 1 METO/BI aHAIN3a nHpopmMannoHHo-
aHAJIU3 JEATEIbHOCTH | JIEATeIBHOCTH IpeJMETHOH 00JIaCTH UCCIICIOBAHNUS; | aHATUTUYECKON
HO/Ipa3AeIeHU HO/Ipa3AeeHU NPUHIHIIB! (yHKIIMOHUPOBAHUS JEATEeIbHOCTH
NPEINPHATHS, ¥ HA UX | NPEANPUSTHS U BBISBISET HH(OPMAIMOHHO-aHATUTUYECKUX H
OCHOBE BBIOpaTh UX MOTPEOHOCTH, B TOM 9KCIIEPTHBIX CUCTEM; IPEUMYILECTBA
TEXHOJIOTHH YHCIIe ¢ IPUMEHEHHEM HHTEJUICKTYaIbHbIX TEXHOJIOTHH 1
OCHOBHBIE MHTEJUIEKTYaIbHOTO CHCTEM
KOMITOHEHTBHI aHaju3a TaHHbIX YmeeT: 000CHOBBIBAThH BHIOOD
CO31aBaeMbIX TEXHOJIOTHI ¥ KOMITOHEHT
HMHTCJUICKTYaJIbHBIX U CO3/1aBaCMbIX MHTCJUICKTYAJIbHBIX U
HHPOPMALMOHHO- UH(OPMALIMOHHO-aHATTUTHUECKHX
AHAJIMTUYECKUX CUCTEM cucteM U GopMHpoBaTh 0a3y 3HaHUI
u 6a3y mpaBui B 00JacTH BEIOOpA
KOH(UT'ypaLuii 1 cocTaBa
HH(OPMAILMOHHO-aHATUTHYECKUX H
9KCIIEPTHBIX CUCTEM
Buiageer: HaBbIKaMM M3BJICUYCHHUS U
NpUMEHEHHUS 3HAHU T
MPOSKTUPOBAHUS HHTEIUICKTYaIbHBIX
1 MH()OPMAITMOHHO-aHATUTHIECKUX
CHCTEM
2. MECTO JUCHUITINHBI B CTPYKTYPE OBPA3OBATEJBLHON
MNMPOT'PAMMBI
JlucuuruinHa OTHOCHTCS K  4YacTH, (OpMHpPYeMOM y4YyaCTHHKaMU 00pa3oBaTelbHbBIX
orHomienuid, bmnoka 1. Jucuummmesl (Moxynu) mporpammbl  Maructpatypel  (B.1.B.01

[IpodeccronanbHbI MOAYIIB)



3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

3.1. O0beM M CTPYKTYpPA IMCHUTITHHBI
OO0mas TpyJI0eMKOCTh JUCHUIUIHHBI cocTtaBisieT 4 3.e. (144 wac.), ux pacupenelieHue 1o
BUJaMU pabOT U CeMecTpaMm MpeACTaBICHO B TaOJIUIIE.

Buabl yueOHBIX 3aHATHH U padoThI 00yYaI0OIIUXCSH TpyaoeMKoCTh, Yac
O01mas TPyA0eMKOCTh THCHMILIUHBI, Yac 144
KonTakTHas padoTa o0yyawiuxcs ¢ MpenoaaBaTeieM Mo BUAAM y4eOHbIX 29/12
3aHATHIi (BCero), B T.4.:
3AHATHS JEKIMOHHOr0 THNA (JIEKIIHK) 10/6
3aHATHSI CEMUHAPCKOr0 THIA (CEMHUHAPBI, IPAKTHYCCKHUE 3aHSITHSI, IPAKTHKYMBI, 12/6
KOJUIOKBHYMBI U MHbIE aHAJIOTHYHBIC 3aHSATHS)
JIabopaTopHbIe padoThI -/~
CamocTosiTesibHAsi padoTa BCEro, B T.4.: 95 /123
CaMonoAroToBKa 1o TeMam (paszesnam) JUCHHUIUIMHBL -/-
BeimosiHeHEE KypCcOBOTO MPOEKTa /KypCOBOH paboThI -/~
Kontpoas (3x3aMeH) 2719
IIpome:kyTOYHAS aTTeCTALUSA JK3amMeH

[pumeuanue: -/- 06vem 4ACO8 COOMBEMCMEEHHO OISl OYHOU U OUHO-3A0UHOU POPM 0OYUeHUs

JlucuuninHa peann3yeTcsl MOCPEeICTBOM MPOBEICHHSI KOHTAKTHOM PabOThI C 00YYarOIIUMUCS
(BKJIIOYAsi TMPOBENEHHE TEKYIIEro KOHTPOJII  YCHEBAaeMOCTH), CaMOCTOSITEIbHOW  padOThI
00y4arouuXxcst U MPOMEXYTOUHOMN aTTeCTal|H.

B mpomecce ocBOeHHS AMCHMILIUHBI MOXET MPUMEHSTHCS JJIEKTPOHHOE OO0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

B mpornecce ocBoeHUs AMCUMILTUHBI O0ydaroniiecs: 00ecrnedeHbl JOCTYIOM K 3JIEKTPOHHON
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U AJIEKTPOHHO-OUOIMOTEYHBIM CUCTEMAM.

3.2. Coep:kanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Iltanupyemble Buabl yueoHoi padoThl
pesyabTaThl KonrakrHas
OCBOCHHUSI:
. pabora =
- =] Dopmbl
¢dopmupyemoii o 2 g TeKyIero
KOMIIeTeHIHU & § 8 5 = KOHTPOJIS
H HHIMKATOPB HanmMenoBaHue pa3/ieJioB, TeM = S = = F—f (nauvenosanue
nocrumenuﬁ“ E ; ; é lg T
KOMIIETCHIIHA = = = S = cpeacn;a)
< 2 = s =
) o = =
= é" ] Q
IK-1 Tema 1. TexHOT0THH U CPEACTBA HHTEJIEKTYAJIHHOTO Joxman/
UIIK-1.1- AHAJIH3A JAHHbIX coo0IeHne
Teopernueckue OCHOBEI TEXHOJIOTHH 2/2
MHTEJJIEKTYaIbHOTO aHaM3a M AKCIIEPTHBIX CUCTEM IS
oueHku 6ezomacuoctu MIC
Ipakrnueckoe 3amatue Ne 1. Ilpaktuueckoe Beimonuenue
mpuMeHeHrne TexHomornu Data Mining m 3KCHEpPTHBIX 2/2 MIPAKTUIECKUX
CHCTEM 3alaHui
CamocTtosTenpHast paboTa CamocrosTens
JloaroroBka K NpakTHYECKOMY 3aHATHUIO. 30/40 HOE U3y4YEHHUE
y4e0HBIX
MaTepHaJioB
OIIK-4 Tema 2. MHTeJUIeKTYaNbHbIN aHAJIU3 J1eSITEIbHOCTH Joxnan/
NOIIK-4.1- | npexqnpusiTus coo01enne
NOIIK-4.2 | 2.1 [locTpoeHne aHATMTHYECKUX TIPEIIOKEHUH
2.2 OnepaTUBHBIM aHaIM3 UHTEIUIEKTYaJbHBIX JaHHBIX 4/2
2.3 Tlouck 1 MOCTPOEHHUE ACCOLMATUBHBIX MPaBUII
2.4 TlocTpoeHue aepeBa Lenel U JepeBa peleHuil
2.5 Camoopranusymouye kapTsl KoxoHena.
IIpakTnueckoe 3ansaTme Ne 2.  TIloctpoenue 402 Brimonuenue
camoopranu3yroniei kaptel KoxoneHa. MPAKTHYECKUX




Il1anupyembie Buapl yueoHo#i padoThl
PEsyILTATEL KonrakTnas
OCBOCHHUS: 6 =
KO/ paoora o
. = Dopmbl
(hopmupyemoii o g . é 1 TeKylero
 aTops HanmenoBaHnue pasjieJioB, TeM g £ g g% B
M MHAMKATOPbI pa3i 5 = g 7 g & (HauMeHOBaHHUe
Ilocnmcel-mnu E ; ; S 3 ONEHOYHOTO
KOMIIeTeHIUui = = ; S g cpeacTBa)
7 = =
> = E &
= = Q
3aJaHuN
CamocrosrensHas pabota CamocrosTens
.HOZ[FOTOBK& K IPaKTUYICCKOMY 3aHATUIO. 30/40 HOC H3y‘IeHI/Ie
yueOHBIX
MaTepuaaoB
Tema 3. IlpumeHeHue cucTeM H3BJIe€YEHHUS 3HAHUIA Hoxnan/
IK-1 MeronamMu Data Mining # HHTeNLIEKTYaJIBLHOIO coo0rieHne
UIIK-1.1 aHajqW3a JJaHHBIX /UISl KOMIUIEKCHOH  OIEHKH
0e3onmacHOCTH aBTOMATH3MPOBAHHBIX cucTeM 4/2
ynpaBJieHHMsI M Ppa3pa0oTKH CHCTeM NPOAKTHBHOM
3alUThl MH(POPMaLMM HA OCHOBE aHAJIU3a cOObITHIl B
HH(OPMALIMOHHOM cHCTeMe
[pakruueckoe 3amsitue Ne 3. IIpenukTuBHASA Brinonnenue
aHaTUTHKA 6/2 MPaKTHIECKUX
3aJaHuN
CamocrosrensHas padota CamocrosTens
.HOZ[FOTOBK& K [IPaKTUYECKOMY 3aHATHUIO. 35/43 HOC I/I3Y‘IGHI/IG
Y9eOHBIX
MaTepHaJioB
HUTOIOo 10/6 12/6 95/123

[pumeuanue: -/- 06vem 4aACO8 COOMBEMCMBEEHHO OISl OYHOU U OUHO-3A0UHOU (HOPM 0OVUEHUs




4. METOAUYECKHUE YKA3AHUA JJIsA OBYYAIOIIUXCH 1100
OCBOEHHUIOJINCIUIIJINHBI

4.1. OOmue MeToAMYECKHE  PEKOMEHJANUM 1O  OCBOCHUIO UCHUIIHHBI,
o0pa3oBaTeIbHbIE TEXHOJIOTHH

JlucuuiuinHa — peanu3yercss  MOCPEACTBOM  INPOBEACHHMS  KOHTAaKTHOM — paboTel ¢
o0yJaromuMUCs(BKIIOYasl TPOBEJICHHE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH), CaMOCTOSTEIBHOM
paboThI 0OYUYAIOUIMXCS M TPOMEKYTOUHOM aTTECTAIIH.

[Ipu npoBemeHWH y4EOHBIX 3aHIATUH 1O JUCHUIUIMHE OOECNEYNBaeTCS pPa3BUTHE Y
00y4aromuXxcsi HABBIKOB KOMaH/IHOM PabOThI, MEKITUIHOCTHOW KOMMYHHUKAIMH, TPUHSATHS PEIICHHH,
JTUACPCKUX KadecTB (BKJIIOYAs TPOBEACHUE WHTEPAKTUBHBIX JICKIMH, TPYIIOBBIX JHCKYCCHUH,
pPOJIEBBIX WIp, TPEHUHIOB, aHAINW3 CHUTyalldd ¥ WMHUTAIMOHHBIX MOJEJCH, MpPenolaBaHue
JUCLUUIUTMHEL B ()OpME Kypca, COCTABICHHOTO Ha OCHOBE pE3YJIbTATOB HAYYHBIX HCCIIEIOBAHUH,
NPOBOJIUMBIX ~ YHHUBEPCHUTETOM, B TOM 4YHCIE C Y4YETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeCCHOHATIBLHOM 1eATEIFHOCTH BBITYCKHUKOB M TOTpeOHOCTEl paboToaareneit).

[IperoaBanrie  AUCHUIUIAHBI ~ BENCTCSA C  NPUMCHEHHEM  CICAYIOUIMX  BHJOB
o0pa3oBaTeIbHbIX TEXHOJIOTHIA:

—  0ANIbHO-PElmuUHe08as MEeXHON02USL OYEHUBAHUSL,

—  9JeKmpOHHOe 0byueHue,

—  npobaemHoe obyyeHue;

—  pazbop KOHKPEeMmHbIX Cumyayuii;

—  ungopmayuonnvie mexnonoeuu: Miro, Google-ooxymenmot, Zoom.

JlJIss OIICHKW 3HAHW, YMEHWW, HABBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIUU II0
JTUCIUTUTMHE TPUMEHSETCs OaUIbHO-PEUTUHTOBAsl CHCTEMa KOHTPOJII W OILICHKU YCHEBACMOCTH
CTYACHTOB. B OCHOBY Oa/UIbHO-PEHTHHTOBO CHCTEMBI TOJOXEHBI HMPUHIIUIBI, B COOTBETCTBUH C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHra CTYICHTAa OCYIIECTBISETCS B XOJ€ TEKYIIErO0 KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

4.2. Meroanueckue yKazaHMs JJsi 00y4alOIIUXCS 1O OCBOGHHI0 JAUCHHUILUIMHBI HA
3aHATHAX JEKIHOHHOIO THIIA

JIeKIMOHHBIN KypC MpEeanoJiaraeT CUCTEMATHU3UPOBAHHOE M3JI0)KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYeCKOro IIaHa. B Xoje JNeKIMOHHBIX 3aHATHI PacKpBIBAIOTCS 0a30BbIe BONPOCHI B paMKax
KKIOW TeMbl IUCHUIUIMHBI. O003HAYaIOTCS KIIIOUEBBIE ACIIEKTHl TEM, a TaKXkKe JEJIar0TCsl aKLIEHTBI
Ha HauboJee CI0KHbIE M BaXKHBIE MOJIOKEHUS U3y4aeMOoro MaTepuaia.

JIeknMOHHBIE  3aHATHA  IHPOBOAATCS B IOTOYHOW  AyJIUTOPUM C  IPUMEHEHHUEM
MYJIbTUMEAMMHOTO MpOeKTopa B BUJe yueOHOH npe3eHtanuu i B DMMOC yHuBepcureTa.

OTtnenpHBIE TEMBI ITPEIaraloTcs Uil CaMOCTOSATEIBHOIO U3YUYEeHUS (KOHCTIEKTUPYIOTCS).

Marepuanbl JEKIUH SBISIOTCS OHNOPHOM OCHOBOW JUIs TOATOTOBKM OOYy4aromMXcs K
NPAKTUYECKUM 3aHATHUAM M BBIIOJHEHUS 33JaHUM CaMOCTOSITENIbHOM paboThl, a Takke K
MEPONPUATHUIM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUHOM aTTECTALMU 110 AUCLUIIINHE.

4.3. MeTtoanuyeckne ykKa3zaHus 1Jisi O0Oy4alOIIUXCS MO OCBOCHHI) JUCHHUILUIMHBI HA
3aHATHAX CEMHUHAPCKOT0 THNA/ HA MPAKTHYECKUX 3aHATHAX

[IpakTudeckue (CeMHHApPCKHUE) 3aHATHUS MPEACTABISIOT COOOM JeTamu3aluio JEKIMOHHOTO
TEOPETUIECKOT0 MaTepralia, MPOBOJIATCS B IENISIX 3aKPEIUICHUS Kypca W OXBaThIBAIOT BCE OCHOBHBIC
pasnensl. OcCHOBHOM (opMOll TpOBENEHUS CEMUHAPOB U TMPAKTUYECKUX 3aHATHH SBISETCS
o0cyxaeHne Hanoosee MPoOJEMHBIX U CIIOKHBIX BOITPOCOB IO OT/ICIBHBIM TEMaM, a TaK)Ke pelieHne
3a/1a4 ¥ pa3z0op MPUMEPOB U CUTYAIUi B ayUTOPHBIX YCIOBHUSX.

[IpakTuueckue (ceMHUHApPCKKE) 3aHATUS 00yUYaIOLUXCsl 00eCTIeYNBAIOT:

— TPOBEPKY U YyTOUHEHHUE 3HAHUH, MOTYYCHHBIX Ha JICKITUIX;

— TIONy4YeHHE yMEHUW U HAaBBIKOB COCTABIICHHUS JOKJIAOB U COOOIIECHUU, OOCYKICHUS
BOIIPOCOB

— 70 yueOHOMY MaTepHally JUCIUTITHHEI;



— TMOJBEJAEHUE WMTOTOB 3aHATUWA MO PEUTUHIOBOM CHCTEME, COTJIACHO TEXHOJOTHYECKOH
KapTe AUCITUTUTHHBI.

[TpakTHdeckue 3aHITHS OPTAaHU3YIOTCS, B TOM 4YHCIE B (pOpMe MPaKTUYECKOW MOJIrOTOBKH,
KOTOpasi mpeaycMaTpUBaeT y4acTHe OOYYArOIIMXCS B BBIITOJIHCHUH OTHCIBHBIX 3JIEMEHTOB paldoT,
CBSI3aHHBIX ¢ OyayIiei mpodeccuoHaNbHON e TeTbHOCTHIO.

[IpakTrueckas MOATOTOBKA MPEAYCMATPUBAET: BHITIOJHEHHUE MPAKTHYECCKUX 3aJaHUN — TEMBI
1,2, 3.

4.4, Meroan4yecKue yYKa3aHUs M0 CAMOCTOSITEIbHOM padoTe 00y4arOIMXcs

CamocrtosTenbHass paboTa oOecneurBaeT MOATOTOBKY OOYyYalolerocss K ayAuTOPHBIM
3aHATHSIMM MEPONPUSTUAM TEKYLIErO KOHTPOJS M IPOMEKYTOUHOH aTTECTallUd IO HM3ydaeMoi
TUCHUIUIMHE. Pe3ynbTaThl 3TOM MOArOTOBKM MPOSBISIOTCS B aKTHMBHOCTH OOy4arollerocss Ha
3aHATUSAX U B KQUECTBE BHIMIOJIHEHHBIX MMPAKTHYECKUX 3aaHUN U JPYruX (JOPM TEKYIIEro KOHTPOJI.

CamocrosTenbHasi paboTa CTYICHTOB BKIIFOUYAET:

—  H3yYeHHue y4eOHOH JINTepaTyphl 1O KypCy;

—  peulleHHe NMPaKTUYECKUX CUTYyallui U 3a1a4;

— paborty c pecypcamu MHTEpHET;

—  pClLICHHE NPAKTUYECKUX CUTYallHil B BUJIE KEHCOB;

— TOJrOTOBKY K TECTUPOBAHHUIO 110 TEMAM KYpCa;

— TOATrOTOBKY K POMEKYTOYHOU aTTECTAlMU 10 KypCy U JIp.

[Ipy BBINONHEHWH 3aJaHUN AJIE CAMOCTOSITENILHOM pabOThI PEKOMEHIyeTcs MpopadoTka
MaTepHAJIOB JIEKIIUHI 10 KaKI0M IPONJIEHHON TEME, a TAK)KE N3yUYECHHUE PEKOMEHyEMOU JINTEPaTyphl.

Jliia oOyyaromuxcs Mo O4HO-3a04HOM (hopMe 00ydeHHs] caMOCTosITeNbHas paboTa SBIsETCS
OCHOBHBIM BHJIOM Y4€OHOM /1€TEIbHOCTH.

s obecrieueHus CaMOCTOSITENBHONM PabOThl OOYYAIOIIMXCS HCHOJB3YETCS AJIEKTPOHHBIN
yueOHbIi Kypc, co3pannbiii B OMOC yauBepceuteta http://sdo.tolgas.ru/
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5. YYEBHO-METOJUYECKOE MU HWH®OPMAINMUOHHOE OBECIIEYEHHUE
JUCIHUIIVINHBI

5.1. IlepeyeHb OCHOBHOM M /IONIOJHHUTEJIbHOH y4eOHOH JIMTepaTypbl, HeOOXOAUMOM 1JIA
OCBOEHMS THCIUIIHHBI

Best nmutepaTypa, BKJIIOUYEHHas B JAaHHBIA TEepeueHb, MPEJCTAaBICHA B BHUJAE SJCKTPOHHBIX
pecypcoB B ayekTpoHHOW OubOimmoreke yHuBepcutera (OBC). Jluteparypa, wucmoib3yeMas B
NeYaTHOM BHJE, TpEACTaBIeHAa B HAay4YHOW OuOimoreke yHHBepcutera B oObeme He meHee 0,25
9K3EMILIIPOB HAa OJHOT0 O0YYaIOIIErocs.

OcHoBHas1 JIUTEpaTypa

1. Anexkcees, [I. C. TexHOMOTMY MHTEUIEKTYaJIbHOTO aHanmu3a MaHHBIX : ydeOnuk / J[. C.
AnekceeB, O. B. lllekouuxun. - U3n. 2-e, crep. - Jlokyment Reader. - Cankr-IletepOypr [u ap.] :
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5.2. TlpodeccuonanbHble 0a3bl JaHHBIX, HMH(OPMALUOHHO-CIIPABOYHbIE CHCTEMBI,
HHTEpPHET-pPecypchl

1. eLIBRARY.RU : nHayuyHas snexkrpoHHas Oubianoreka : cadt. — Mocksa, 2000 - . - URL:
https://elibrary.ru (mara o6pamenus: 03.12.2021). — Pexum pgoctyna: st 3aperucTpup.
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2. Koncynerantllmtoc : cipaBouynas mpaBoBas cucreMa : caidT / 3A0 «KoncymnbpranTlLirocy.
— Mocksa, 1992 - . - URL: http://www.consultant.ru (mara o6pamenus 03.12.2021). - Tekcr :
AIEKTPOHHBIN.
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3. DmnektpoHHas OmOnmoreyHas cucteMa [IOBOIDKCKOTO TOCYAapCTBEHHOTO YHHUBEPCUTETA
cepsuca : caiit / ®I'bOY BO «IBI'YCy». — Tombsattr, 2010 - . - URL. : http://elib.tolgas.ru(mnara
obpamenus 03.12.2021). - Pexxum goctyma: 1yist aBTOpU3. MOJAb30BaTeNe. - TeKCT : 2JIeKTPOHHBIN.
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5.3. IIporpammHoe obecnieueHue

Nudopmannonnoe obecrieueHne y4eOHOro Mmpolecca Mo JUCHUILIMHE OCYIIECTBIISETCS C
UCITIOJIP30BAaHUEM  CIICAYIONIET0 MPOTPAaMMHOTO oOecrieueHusi (JIMIIEH3UOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro), B TOM YHCII€ OTEYECTBEHHOTO IIPOU3BO/ICTBA:

Nen/m HaunmeHnoBanue YcaoBus gocryna
1 Microsoft Windows W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3MOHHBIH JIOTOBOD)
2 MicrosoftOffice W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3MOHHBIH JIOTOBOD)
3 KOHcy_]'[bTaHTH_]'[}OC 13 BHYTPEHHEH CeTH YHUBEPCUTETA (JTUIIEH3UOHHBIN IOTOBOP)
4 C10 MOODLE U3 JII0GON TOYKH, B KOTOPON UMEETCS OCTYI K ceTH MHTepHET
(JITUIICH3MOHHEIHA JOTOBOP)



http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/

6. OMUCAHUE MATEPHUAJIbBHO-TEXHUYECKOM BA3bl, HEOEXOJUMOM JIJIs
OCYHECTBJIEHUSA OBPA30BATEJIBHOI'O ITPOLHECCA 11O JUCHUIIVIMHE

[TomemieHnust nmpeAcTaBisAiOT co00M yuyeOHbIE ayAUTOPUU AJIS MPOBEACHUS Y4eOHBIX 3aHSATHUH,
NPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM H pabodeld MporpaMMoOd JUCIMIUIMHBI, OCHAIEHHBIE
000py/I0BaHUEM M TEXHUYECKHUMH CPEICTBAMU O0OyUEHUS.

3aHATUSA JIEKIMOHHOIO THMA. YuYeOHble ayAUTOPUHM ISl 3aHATUH JIGKIMOHHOTO THIIA
YKOMILIEKTOBAaHbI MEOENIbI0 M TEXHUUECKHUMHU CPEICTBAMU O0YUEHHS, CIIYKAIIUMU JJIs1 IPEICTaBICHUS
yueOHoIi nHpopManuu (CTallMOHAPHBIE WK TIEPEHOCHBIE HAOOPHI IEMOHCTPAIMOHHOTO 000pYIOBaHUS
(mpoeKTop, PKpaH, KOMITbIOTEP/HOYTOYK), ydeOHO-HArJsIHble IMOocoOus (Tpe3eHTalud 10 TeMam
JeKIMi), 00ecreurBaIIie TeMaTHYeCKHe WILTIOCTPAIMK, COOTBETCTBYIOLIUE IAaHHOW IMpOrpaMme
JVCLIUATUTAHBL.

3aHATHSA CeMHMHAPCKOro TUNAa. Y4eOHble ayAUTOpPUU [UIsl 3aHSATHH CEMHHApPCKOTO THIA
YKOMIUIEKTOBAaHBI MEOENIBIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHHUSI, CITY KALTUMHU IJIs1 TIPEACTABICHUS
yueOHol nHpopmanuu (CTallMOHAPHBIE WM IEPEHOCHBIE HAOOPHI IEMOHCTPALIMOHHOTO 000PYI0BaHUs
(IpoeKTOop, 9KpaH, KOMITbIOTEP/HOYTOYK).

IIpomexyTounas arrecramusi. [[nsg mnpoBedeHHs NPOMEKYTOYHOW arTecTaluu Mo
JTUCHUTUTMHE HWCTOJB3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAIICHHBIE KOMITBIOTEPHOW TEXHHKOW C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» MU obecrmeueHueM JocTyna B O3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIbHYI0  CpPelly  yYHHBEpCHUTETa  W/WIM  ydeOHBIE  ayJAUTOpPHH,
YKOMILIEKTOBaHHBIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYCHHUSI.

CamocTtosiTeibHasi pabora. IloMemeHuss Uit CaMOCTOATENBHOW pPabOThI  OCHAIICHBI
KOMIIBIOTEPHONM TEXHHKOW C BO3MOXKHOCTBIO MOJAKIIOUEHHUs K ceTH «MHTepeHeT» U JOCTYNOM K
AJIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. Jns  opraHuzaiuu
CaMOCTOSITENIbHOM paboThl 00YYAIOIIMXCS UCTIOTIB3YIOTCS:

—  KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA;

— Oubnuoteka (Menuasan), UMeElOImas MecTa g OOy4yaromuxcs, OCHAIllEHHBIE
KOMIIBIOTEPAMH C JOCTYINOM K 0a3aM JaHHBIX U ceTu «HTepHeT».

DJleKTPpOHHAsA HH(OPMAIIMOHHO-00pa3oBaTe/ibHas cpeaa ynuBepcurera (QUOC).

KaxnpliioOy4aronuiicsBTedeHueBceronepruoaao0yueHus100ecneyeHMH MBI 1y aIbHBIMHEOT paH
WYEHHBIM JIOCTYIIOM K OJJIEKTPOHHOH WH(OPMAIMOHHO-00pa30BaTEeIbHON Cpelie YHHBEpCUTETa
(OUOC) http://sdo.tolgas.ru/ u3 000 TOUKH, B KOTOPOM HMMeEETCs AOCTYN K HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTn «/HTepHeT», Kak Ha TEPPUTOPUH YHHUBEPCUTETA, TaK U BHE €€.

OUOC yHuBepcurera 00eCreurnBaeT:

— JIOCTyH K Y4eOHBIM IUIaHaM, paboduM Mporpammam AMCHUILIMH (MOJyJei), mporpaMmam
NPaKTUK, OJIJIEKTPOHHBIM YYEOHBIM M3JaHUAM U DJIEKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax IUCHUIUIMH (MOJIyJel ), MporpaMMax MpaKTHK;

— ¢opMHpOBaHUE DJIEKTPOHHOTO MOPTQPOINO 0OYJAIOIIETOCs, B TOM YHCIIE COXPAaHEHUE €ro
paboT M OLIEHOK 3a 3TU PadOTHI.

B cnyuae peanmuzanmu 00pa3oBaTeNbHOM MHpOrpaMMbl C MPUMEHEHHEM 3JEKTPOHHOTO
00y4deHus, AMCTaHIIMOHHBIX 00pa3zoBaTesbHbIX TexHoIorui DMOC nononHuTENbHO 00ECIeUnBaAET:

— (¢ukcamnuo xoa 06pa3zoBaTeIbHOTO MPOLECCa, PE3yIbTATOB IPOMEXYTOUHON aTTeCTallUU U
pe3yabTaTOB OCBOEHUS 00pa30BaTeNbHOI MPOrpaMMBbl;

— TpOBeleHUE Y4YeOHBIX 3aHATHUH, MPOIENyp OICHKH pPE3ylbTaTOB OOYYCHUs, pear3allis
KOTOPBIX  TPEAyCMOTpeHa C  TPUMEHEHHEM  DIIEKTPOHHOTO  OOydYeHHs, JIHUCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBHE MEXIy Yy4YaCTHHKaMH OO0pa3oBaTeIbHOTO TIpoIlecca, B TOM YHCIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBUS TOCPeACTBOM ceTH «HTepHeT.
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1. OCOBEHHOCTH OPTAHU3ALIUU OBYYEHUA  JIA  JIUI] C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

[Ipu HEOOXOmMMOCTH pabovas TporpaMMa IUCIHUILIMHBI MOXXET OBITh aanTUpOBaHA s
obecrnieueHrss 00pa30BaTEILHOTO MPOIECCa MHBAIHMIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI, B TOM YHCIIE ISl JUCTAHIIMOHHOTO oOy4eHus. [l 3Toro Tpedyercs 3asiBIICHHE CTyICHTA
(ero 3aKOHHOTO TIPEJICTABUTENSI) W 3aKIIOUEHUE TICHXOJIOTO-MEINKO-TIEAAroTn4ecKO KOMHUCCUU
(TIMIIK).

B cnyuae HEOOXOAMMOCTH, OOYJAIOIIMMCS U3 YMCIIA JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3M0pOBbs (1O 3asiBIICHWIO OOy4aromierocs) a JUisi WHBAIKMIOB TakKKe B COOTBETCTBUH C
WHAUBUIYAILHON TIpOrpaMMOii peabuIuTaIy HHBATKUA, MOTYT MIPEJIaraThCs CICIYIOIINE BAPUAHTHI
BOCIIPHSTHS YU4eOHOH HHMDOPMAIMH C YYETOM UX WHAMBHIYATBHBIX ICUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHCIIE C IPUMEHEHUEM JICKTPOHHOTO O0YUYCHUS M TUCTAHIIMOHHBIX TEXHOJIOTHH:

— JUIS JIMI C HAPYIICHUSIMU 3pPCHUS: B Me4aTHOU (opMe YBEIWYCHHBIM mpudTOoM; B hopme
3JIEKTPOHHOTO JOKyMEHTa; B (hopme ayauodaiina (mepeBoa yueOHbIX MaTepHalioB B ayaunodopMmar); B
neyatHoil Qopme Ha s3pike bpaiinsg; WHIMBHIyadbHBIE KOHCYJIBTAIlMM C IMPUBICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; HHIMBUAYAIbHBIC 3a1aHUsI U KOHCYJIbTAIUY;

— JUTSl TUI] ¢ HAPYIICHUSMH CIyXa: B Me4aTHOH ¢opme; B PopMe IJIEKTPOHHOTO JTOKYMEHTA;
BUJICOMATEPHANIBI  C  CYOTHTpaMHW;  HWHIWBHIyaJIbHBIC  KOHCYJIbTAIlMM C  TPUBJICYCHHUEM
CYpJIOTIEPEBOIUMKA; UHANBUIYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIINY;

— JUISl JIUI] ¢ HApYIICHUSMU OIIOPHO-ABUTATEIBHOIO ammapara: B me4aTHoi gopme; B Gpopme
AJIEKTPOHHOTO JOKYMEHTa; B popme ayauodaiina; WHINBHUyaTbHbIC 3aJaHUSI U KOHCYJIbTAIUH.
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8. OHEHOYHBIE MATEPHAJIbBI (®OHA OLEHOYHBIX CPEACTB) JJIA
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTH U TPOMEXYTOYHOU ATTECTALIUA

8.1. Onucanume mnoka3zaTtejel M KpHUTEpHeB OIEHHBAHHUS KOMIETEeHUHH Ha
Pa3JMYHBIX 3Tanax ux GopMUPOBAHHS, ONMCAHUE IIKAJ OIleHUBAHUS

JIJIs OLlEHKM 3HAaHWH, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHI[UH II0
TUCITUIINHE TPUMEHSETCS OaIbHO-PEHTHHIOBasS CUCTEMa KOHTPOJS W OIICHKH YCIIEBAEMOCTH
CTYICHTOB. B OCHOBY OaJIbHO-pEHTHMHIOBOM CHCTEMBI ITOJIOKCHBI IPHHIHUIIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYyIEHTA OCYIIECTBISACTCS B XOJ€ TEKYIIErOo KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO 60amioB B cemectpe — 100.

HIkaja oneHKH pe3yJabTaTOB 0CBOEHMS AU CHUIJIMHBI,
c(hopMHUPOBAHHOCTH Pe3yaIbTATOB 00y4eHUs

®opma npoBeAeHHs IIxaJjbl OleHKH YPOBHS
NPOMEKYTOYHOM copMupOBAHHOCTH IxaJja oeHKH YPOBHSI OCBOCHMS JHCHUILIUHBI
arTrecTalum pe3yJIbTaTOB 00y4YeHus
YpoBHeBas mkaia 100 GanbHas 100 GansHas 5-0auibHas mKana,
OIICHKH nikana, % nikana, % QG depeHITIpOoBaHHAas OlICHKa/0aT
KOMIICTCHIINN
JIONIOPOTOBBIN Huxe 61 HUKe 61 «HCYIOBJICTBOPUTEIILHOY / 2
MOPOTOBBIi 61-85,9 61-69,9 «YIOBJIETBOPUTEIBHOY / 3
JK3aMen 70-85,9 «XO0 /4
, POIIIOY
MTOBBIIIICHHBIT 86-100 86-100 «OTIUYHOY / 5

[lo wutoram Tekyuieil ycleBaeMOCTH CTYAEHTY MOXET ObITh BBICTaBJIIEHA OLIEHKA IIO
IPOMEXYTOUHOW aTTecTallil B COOTBETCTBMM 3a HaOpaHHBIMM 3a cemecTp Oamnamu (110
HAKOMUTEIILHOMY peHTHHTY).CTyJIeHTaM, HaOpaBIIMM B XOJI¢ TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH IO
mucuuiuinHe oT 61 1o 100 GanoB M BBIMOJHUBIIUM Bce 00s3aTeNIbHBIE BHJIbI 3aINIAHMPOBAHHBIX
y4eOHBIX 3aHATUH, MO PELIEHUIO MpernojaBaTesis 0e3 MPOXOXKICHHS MPOMEKYTOYHON aTTecTaluu
BBICTABIISIETCS OLIEHKA B COOTBETCTBHUHU CO IIKAJIOW OLICHKHU PE3YJIbTATOB OCBOEHUS AUCLUIIINHBIL.

Pesyabrar 00ydyeHuss cuurtaercs cGOpPMHPOBAHHBIM (MOBBILIEHHbIH YPOBEHb), €CIHU
TEOPETUYECKOE COJIEp’KaHHE Kypca OCBOEHO IOJHOCTBIO; MPU YCTHBIX COOECEIOBAaHUSX CTYAEHT
MCYEPIBIBAIOIE, IOCIEI0BAaTENbHO, YETKO M JIOTUYECKHM CTPOMHO H3iaraeT y4eOHbI Marepual;
CBOOOJTHO CHpaBJsIeTCs C 3ajladyaMHd, BONpPOCAMHU M JPYTMMH BHJAMHU 3a/laHuil, TpeOyrommx
NPUMEHEHUs 3HAHUM, UCIOJb3yeT B OTBETE JOMOJIHMUTEIbHBIM MaTepuall; BCe IMPEAyCMOTPEHHbBIE
paboueil y4eOHOM mporpaMMoil 3aJaHMsl BBINOJIHEHBI B COOTBETCTBUUM C YCTAaHOBJIECHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOEH aHAJU3UPOBaTh IOJIYYEHHBIE pE3YJIbTaThl; HPOSBISET
CaMOCTOSITENIbHOCTh TPU BBINIOJHEHUH 3aJ]aHHM, KaueCTBO MX BBIIIOJHEHUS OLIEHEHO YMCIIOM 0aslioB
or 86 mgo 100, 4YTO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3YJIbTaTOB
00y4eHwusl.

Pesynbrar o00y4eHusi cumrTaercsi CcQOPMHMPOBAHHBIM (IIOPOrOBBLIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEPKaHME Kypca OCBOEHO IIOJHOCTBIO; IPU YCTHBIX COOECENOBAaHUSX CTYAEHT
MOCJIEI0BATEIbHO, YETKO M JIOTMYECKH CTPOWHO WU3jiaraeT ydeOHBIH MaTepual; CIpaBIseTcs ¢
3aJjayaMy, BONPOCAMHM M JPYrMMH BHJAaMHU 3aJaHui, TpeOyroluxXx MpUMEHEHHUs] 3HAHUN; BCe
IpeIyCMOTpEeHHBIe pabouell yuyeOHOM mporpaMMoil 3aJaHusi BBIIOJIHEHBl B COOTBETCTBHUHM C
YCTaHOBJIEHHBIMU TpPEOOBaHUSIMH, CTYJIEHT CHOCOOEH aHaIM3UpPOBaTh IOJYyYEHHBIE pPE3yJbTaThl;
IPOSIBIISIET CaMOCTOSITEIBHOCTh IPU BBINOJHEHMM 3a/JaHUM, KAayeCTBO WX BBINOJIHEHHS OLEHEHO
yucioM OamioB oT 61 no 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU
pe3ysIbTaTOB OOyUEHHUS.

PesyabTaT 00yueHusi cuuTaercsi Hec)OPMMPOBAHHBIM, €CJIM CTYIEHT MPU BBINOJIHEHUH
3aJaHUii HE JIEMOHCTPUpPYET 3HaHUI yuyeOHOro Marepuana, JOMYCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPyJHEHUSMHU BBIMOJHAET 3aJaHUSA, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHHUH,
Ka4eCTBO BBINOJHEHHBIX 3a/laHUl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpPeOOBaHMSM, KadeCTBO MX
BBINOJIHEHHS OLIEHEHO YKMCIIOM 0ayioB HUXeE 61, 4TO COOTBETCTBYET 10IOPOIOBOMY YPOBHIO.
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®opMbI TEKYLIEr0 KOHTPOJIS yCeBaeMOCTH

@opMBbI TEKyIIero KOHTPOJIst KomnnuecTso KomnunuectBo 6amios Makc. BoO3M.
KOHTPOJBHBIX 3a | KOHTp. TOUKY KOJI-BO OaijioB
TOYCK

Jloknazn/coo0rieHue 3 10 30

OT4eT Mo MPaKTHISCKUMpPadOoTaM 3 20 60

TBopueckuii pedTHHT (ydacTHe B HAy4YHBIX, HAYJHO- 1 10 10

NPaKTHYECKUX KOH(PEPEHIUX, IPaHTax | T.J.)

Hrtoro 100 6as110B

Cucrema OLICHMBaHMS IPEJICTaBI€HA B AJIEKTPOHHOM Y4eOHOM Kypce MO JIUCLUIUIMHE
http://sdo.tolgas.ru/.

8.2. TumnoBble KOHTpPOJIbHBbIE 3adaHusl WM uHHble Marepuasabl aasa TEKYIIEI'O
KOHTPOJIS YCIIEBAEMOCTH

8.2.1. TwumnoBble 3aJaHUS K TPAKTHYECKUM (CEMHHAPCKHM) 3aHATUIM (TEMBI
JTOKJIa7I0B/COOOIIICHHH)

IIpakTuyeckoe 3ansiTue Ne 1. [Ipaktuyeckoe npumeneHue Texnojorun Data Mining u
JIKCHEPTHBIX CHCTEM

Heasn: dopmupoBanme npodeccHoHaIbHOW KOMIETEHIMH cdepe MpUMEHEHUs MHPPOBBIX
WHCTPYMEHTOB cO0Opa, 00paboTKH U aHAIK3a OOJBIINX JAHHBIX.

®opmupyemblie HHAUKATOPHI Komnerenuuu: [1K-1: UITK-1.1.

Teopernyeckasi 4acThb

Big Data — 3T0 cepusi moIxo/10B, MHCTPYMEHTOB M METOJIOB, HCIOJIb3YEMbIX JIJIsi 00pabOTKH
CTPYKTYPUPOBAHHBIX M HECTPYKTYPUPOBAHHBIX JAaHHBIX OTIPOMHBIX OOBEMOB U 3HAUYUTEIHHOTO
pa3zHooOpa3usi IS MOJIy4EHUsl pe3yIbTaToOB, BOCHPUHUMAEMBIX JIFOJIbMU, KOTOPHIE JJOKA3bIBAIOT CBOIO
3(pGEKTUBHOCTh B YCIOBMSX HENPEPHIBHOTO pocTa. bousblive maHHbBIE CIy)XaT ajlbTepHaTUBOMN
TpaJMLIMOHHBIM CHCTEMaM yIpaBieHHUs 0a3aMu JaHHBIX U pelieHusM B pamkax Business Intelligence.
Taxkum o6pa3zom, OosblIME TaHHBIE HE OTHOCATCS K ONpPE/IelIEeHHOMY KOJIMYECTBY JIaHHBIX WM JTaXKe K
caMHUM JaHHbIM. BMecTo 3TOro TepMHH O3HA4YaeT METObl 0OPaOOTKH JAaHHBIX, KOTOPBIE MO3BOJSIOT
pacripesielieHHyl0 00paboTKy HH(OpManuu. DTH METOAbl MOTYT MPHUMEHATHCS KaK K OTPOMHBIM
HabopaM JaHHBIX (HampuMep, COJEpKaHWe BceX cTpaHull B MHTepHeTe), Tak U K HEOOIBIINM
(HampuMep, K COJIEpKaHUIO STOW cTaTbu). boibline JaHHBIE MMEIOT BaXHOE 3HAYEHHUE IS
ro0anpHOTO OW3HEca, MOCKOJIBKY OOJIbIlIee KOJIMYECTBO JAHHBIX NPUBOJUT K OOJee TOYHOMY
aHau3y, KOTOpBI, B CBOIO ouepeab, obecreunBaeT Oonee 3(GGEKTUBHOE MPHUHATUE DELICHUH,
MOBBINICHHE ONEPAMOHHON 3P dekTuBHOCTH U cokpameHuto 3atpar. Apache HTTP-cepsep —
cBOOOIHBIN BeO-cepBep. Apache sBnsercsa kpoccmuarpopmeHHbM [10, moepxuBaeT onepanoHHbIe
cucremMbl Linux, BSD, Mac OS, Microsoft Windows, Novell NetWare, BeOS. OcHoOBHLIMH
JOCTOMHCTBaMU Apache cunuTaroTcst HaAEKHOCTh U THOKOCTh KOH(UTYypaIiK

Bonpocs! u 3agaHus 1Jist 00CyKIeHUS:
SI3BIKH TPOTPAMMHUPOBAHUS TSl aHAIN3a OOJBITNX JaHHBIX
[TnatHble 1 GecraTHbIE MHCTPYMEHTHI JUIsl 00paOOTKH 1 aHau3a OOJBIINX JaHHBIX
3anaun knaccupukanuu Data Mining
3amaun kinacrepuzanuu Data Mining
MeTtoasl mporHo3upoBanus B Data Mining
XapaKkTepucTUKa OCHOBHBIX METO/I0B OOHAPYKEHHUSI BTOP)KEHUI
OcobGennoctu TexHonoruit Data Mining st oOHapy>keHus aTak
Knaccudukanus 3amay Data Mining
enb TexHonmoruu Data Mining

0. [IpenckazarenbHble MOACIH

11. OnucarensHbBIE MOIEIN

RoOoo~Nooa~wNE



12.
13.
14.
15.
16.

Nk wNE

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
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bazossie meTonpl Data Mining

Heuerkas moruka

I'enetnueckue anroputmsl (I'A)

Heitponnsie cetn

Heilipo-HeueTkas cuctema ajis 0OHapyKEHUST BTOP)KCHHUH B CETh

Hepeqeﬂb JOKJIAA0B IO TEME 1 «TexHojorum u Cpeacrea HHTCJVICKTYAJIbHOI'0 aHaJIu3a

AAHHBIX)
Hcxonnpie nanabie 1yt Data Mining.
Turbl 3aKOHOMEPHOCTEH, BRIABIsIEMBIX MeTogamMu Data Mining.
Mertopl uccienoBanus naHHbIX B Data Mining.
[TocranoBKa 3a/1a4 0OYYCHHSI 110 TPEIICACHTAM.
OOBEeKTHl U MPU3HAKH.
Tunel mKanx: OMHApHBIE, HOMHHABLHBIC, TOPSIKOBBIC, KOJIMYECTBCHHBIC.
Tunsl 3aga4u: KiIaccuuKalus, perpeccus, IPOrHo3upoBaHUE, KIIACTEPU3AIIHS, ACCOLIUALIUS.
OCHOBHBIE TOHATHUS: MOJECIH AITOPUTMOB, METO OOyYeHUs, QYHKIHS MOTePh W (YyHKITMOHAT
KauecTBa, MPHUHIMII MUHUMH3AIUU SMIIMPUUYECKOTO pHUCKa, 0000mIaromas CrnocoOHOCTb,
CKOJIB3SILHI KOHTPOJIb.
Heiipon u MexxHelpOHHOE B3aMOJICHCTBHE.
Moenb TEXHUYECKOTO HEUPOHA.
HckyccTBeHHBIE HEMPOHHBIE CETH U UX apXUTEKTYpa.
CtpyKTypa MHOTOCJIOHHOM HEHPOHHOM ceTu.
OYHKINY aKTHBAIIUH.
[IpoGnema moHOTHI. 3a7a4a UCKITFOYAIOIIETO UIITH.
[TonHOTa NBYXCIOWHBIX CETE B MPOCTPAHCTBE OYNEBCKUX (PYHKIMHA. AITropuT™M 0OpaTHOro
pacnpoctpanenus ommbokbonbmme gannbpie (Big Data): coBpeMeHHBIE TOIX0/BI K 00paboTKe 1
XPaHEHUIO.
[IpobGnema MHOKECTBEHHOTO CPaBHEHUS TAaHHBIX.
Monens Beraricnienuit MapReduce.
Peanuzanuu anroputmoB Ha MapReduce.
O030p 3a7a4 ¥ METOAOB MAIIMHHOTO OOyYeHHS M MHTEUIEKTYaJbHOTO aHaln3a OOJBIINX
JTAHHBIX.
AHanutrueckas 00paboTKa CI0XHOCTPYKTYPUPOBAHHBIX OONBIINX JaHHBIX.

IIpakTnyeckoe 3anaTue Ne 2. [Toctpoenne camoopranusywomieii kaprel Koxonena

Hean: Hayunthest ocymiecTBisaTh cOOp, 00pabOTKY M MHTEIJIEKTYaJIbHBIM aHAIW3 HAy4YHO-

TEXHUYECKON MH(pOpMalUu MO TeMe HCCIEeOBaHMSA Ha MpUMeEpe MOCTPOEHHs] CaMOOpIraHU3YyHoIeH
kaptbl KoxoHeHa

1.
2.

DopMupyeMble HHAUKATOPBI KOMIIeTeHUUH . OIK-4: UOIIK-4.1-UOMK-4.2
3ananue

ITokazath cTpyKTypy KinacrtepoB kapTel KoxoHeHa.
CoctaBuTh TabNUIa, MOTYUYECHHAS MPU COAEPIKATEIILHOM MHTeprpeTaLum KNacTepos.

Iopsiaok BbINOIHEHUs PA0OTHI:

1.03HaKOMHUTECS € 3aJaHUEM.

2.BbIMOMHUTE 337JaHKsI B COOTBETCTBUU C BAPUAHTOM.
3.0TBeThTE HAa KOHTPOJILHBIE BOIIPOCHI.

Conep:xxanue or4éra:

1. Ha3Banue u 1nenb padoTEhI.
2.YKka3are 3a1aHue.
3.IlpencraButh pemieHue 3a1au.
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4.0TBeThI HA KOHTPOJIbHBIE BOTIPOCHI.

KoHTposibHBbIE BONIPOCHI:

1. KakoBa ctpykTypa cetu Koxonena?

2.B dem 3akirouaercs mporecc o0ydeHus 0e3 yauTens (caMoopranu3aiius)?

3. B uem otimume nporecca 00y4eHus ¢ yuauTeseM, ot o0ydeHus 6e3 yuutens?

4. Kakoii HeipOH Ha3bIBaCTCS HEHPOHOM-TTOOEIUTENIEM B KOHKYPEHTHOM 00y4ueHuu ceTu KoxoHnena?
5. Kak oneHuTh pe3ynbraThl KJIacTEpU3alMY 110 pacKkpacke kapTbl Koxonena?

6. B yem 3akirouaercs HapylIeHHE TOMOJIOTHYECKOr0 MO100Us IPH BU3YalIM3alluU Pe3yIbTaToB
KJ1acTepu3anun’?

7. Onumure cTpykTypy KapThl KoxoHeHa 1 npuHIUN BbIOOpA Yncia sueeK B HEll.

3aganue: [lycth umeercs Qaili ¢ TaHHBIMH O COCTOSHUU paiioHOB PT: nmonst omuiadeHHBIX
CUETOB, JI0JIs JIOJIFOB, HEJIOMOCTaBKK paiioHa u cyocuanu paiiony (Paiionsr.xIs). Heobxoanmo pa3outh
paifons Camapckoil o0iacTu Ha Tpymmbl (KJacTepbl) B 3aBHCHMOCTH OT YETHIPEX YyKa3aHHBIX
nokasatesend. /[yt 3Toro BBIIIOJIHUTE 3Tallbl, IPEICTABICHHbIE HIXKE.

Xoxa padoThl
1. Jlns paboThl ebidenume ooiacme Oannwix Ha mucte kuuru MSEXcel. Tlo ompeneneHuro jaHHbIe Ha
JMCTE PACIOJIAraloTCs CIEAYIOIIMM 00pa3oM: BXOIbI M BBIXOJABI — CTOJOIBI, a CTPOKH — 3TO
oOydaromue nmpumepsl. Beiensemas 00JIacTh MOXET BKIIFOUATh B MEPBOM CTPOKE Ha3BaHUS BXOJIOB
KaK Ha PYCCKOM, TaK W Ha aHTJHUICKOM si3bike. Kpome TOro, B MEpBOil KOJIOHKE MOTYT HAaXOIUTHCS
JaHHBIC, UCTIOJb3yeMble He s o0ydeHus cetu KoxoHeHa, a Juisi MICHTU(PUKANUNA TPUMEPOB TPHU
MOCJICIYIOIEM aHAIN3E PE3YJIbTAaTOB.

Puc. 2. 1.

2. Knuxnume MbluiKoll TIO KHOTIKE ¢ uBeTHOM kapTod KoXxOHeHa Ha maHelmn WHCTPYMEHTOB
«NeuralAnalysis». B otset mosiButTCst ranoroBoe okHo «Selectdatasourcey, mpemiararoiiee yrOYHUTH

napameTpbl 00JIaCTH JaHHBIX JJI1ST paOOTHI.
Select data source: =]

Enter columns with data [for example: A4-E.F G K-S
AE

Enter first raw: 1
Enter last raw: 45

W Use first row as column names

¥ Use data in the first column as row D

Cancel

Puc. 2. 2.
B nHamem npumMepe mpejuiaraeTcsi HCIONIb30BaTh MEPBYIO0 CTPOKY KaK Ha3BaHUsS CTOJOIOB, a MEPBBIN
cToJIOCIT KaK Ha3BaHUS CTPOK, T.€. KJIACTEPU3YEMbIX JaHHBIX.
3. Ecnu mapametpsl BBosia Bac ynoBieTBopsitoT, Haxcmume kHOTIKY «OK».
4. Tlepen Bamu oTkpoeTcss ocHOBHOE OKHO Tporpammbl Kohonen Map, koTopoe comepkuT  JBa
nucra «Projecty u «Resultsy.
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“{ Kohonen Map ===

Program  Help

Project | Resuts |
Pattems Kohonen Network

Net doesnt exist

Create pattems

Principal componenis Projsct

Load Project

il

Puc. 2. 3.

5. OrtkpsiBimiics nepea Bamu suct «Projecty mo3sossier onpeaenuts U npeaoopadboTaTh JaHHBIC
JUIsL TIOCJICIYIOIIEr0 MCIONb30BaHus. KpoMme TOro, ¢ 3TOro JIMCTa MOXKHO COXPAaHUTh OOYYCHHYIO
Heiipocets  («SaveProject...») wWam  3arpy3uTh YK€ COXPAaHEHHBIH B  MPOILIOM  IPOCKT
(«LoadProject...»). [TepBoe, uTO BaMm HAIO CACIaTh, - 3TO ONPEICIUTH BXOJIbI, /IS YET0 HAXKMHUTE Ha
kHomKy «Createpatterns...».

6. B orkpeiBmemMcs auaioroBoM okHe «Selectrelevantcolumnsy BeiOepere B OKHE JICBOTO CIIMCKA
«Allcolumnsy Heo6XoauMbIE BXOJIBI U C IIOMOIIBIO KHOIOK «>» HIIH «>>)» TEePEBEUTE B OKHO CITUCKA
«Selected». KoppekTupoBKY BBIOPAHHBIX BXOJIOB MOXKHO IPOBECTH HCIIONb3Ys KHOMKH —«<» HIH
«<<». OTMETHM, 4TO BCE JAHHBIC SBJSIFOTCS BXOJHBIMH U YIaCTBYIOT Ea—(i?yquHH.

Select relevant columns

Onnara

Oonr
HenonocTaskn
Cyticuamn

(33

E = EE

Al columng Selected

™ Estract principal components Normalize
0K Cancel

Puc. 2. 4.
7. TlockonbKy KOHKpETHBIC 3HAYCHUsI BXOJOB MOTYT OBITh JIFOOOTO JAMAna3oHa, TO PEKOMEHIYETCsI
IPOBECTH UX HOPMHUPOBKY. JIJisi GOJIBIIMHCTBA CIIydaeB MOIXOJUT HOPMHPOBKA BXOJHBIX 3HAYCHHIA
«Mean/Variance». Haxwmure kHonky «Normalize...» wu BbiOepuUTe B OTKPBIBIIEMCS OKHE
«Inputsnormalization» cooTBeTcTByIOIIYI0 TO3UIMIO TMepekiarouaress. [loarBepaure Bamr BeiOOp

HakaTueM KHONkH «Ok» 1 BCPHUTCCHB OKHO «SEIECtrelevantCOIUmns».
Inputs normalization &J‘

Kind of nomalization

" Leave data unnormalized

" [-1, +1) nomalization

(" tanh - normalization

0K | Cancel |

Puc. 2. 5.
8. Cnenyromuit stan — co3nanue cetn — kapThl Koxonena. Haxatuem xHonku «CreateNetwork...»
nepeiiaure B quaioroBoe okHo «Dialog» u 3anaiiTe mapaMeTpsl ceTH: YHCIIO SYEeK MO TOPU30HTAIN U
BEPTHUKAIIH.
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oz 23]
Enter nurnber of rows: |3—
Enter number of columns: IC“—

QK. I Cancel |

Puc. 2. 6.
B namem mpumepe Mbl BbIOpaiiu pa3Mepbl KapTel 3x3, T.e. Bce paiionsl PT Oymyr pa3Outel Ha 9
KJIaCTEPOB.
9. TloarBepaute BbIOpaHHyI0 Bamu koHdurypauuio Helipocetn HakatueM KHomku «Ox». Jlamee
ABTOMATUYECKHU CTAPTYET MPOLIECC O0yUESHUSI.
10. TTo 3aBepiieHHH Mporiecca O0yUCHHUs T aHAIM3a PEe3yJIbTaTOB MepeiauTe Ha 3akiaaKy «Resultsy.
Eg

"1 Kohonen Map =

Program  Help.
Froject  Resuts

- Outpus to Excel Workshest ——————————
[ Use active Excel sheet

Workbook: Paitors2_~.
Cell Description. Tt ,W

w ™ Output IDs
Firt cell P
Qutput
Puc. 2. 7.

31ech JOCTYIHBI CIeAyonme (yHKIHH.
Kuonka «CreateNewMap...» - 1BeroBas packpacka kaptel KoxoHeHa mo mo0oMmMy mapameTpy ¢
BbIOpaHHOMW CTEMEHbIO Ipaslalliu.

Choose parameters to create map: ﬁ
The coloring of the map is
& ‘average of some feahure in the celt
" existence of some feature in the cel
The following column will be a feature: Mumber of colors in palette:
oK I Cancel |
Puc. 2. 8.
BBI60p PpacCcKpacCkKu KapThl 110 OIUIATE C IIATHKO CTCIICHSAMMU I'palalilui IIBETA.
| Onnara map v E@g
Actions  Map

Puc. 2. 9.Pe3ynbTar packpacku 1o oruiaTe.



Choose parameters to create map: ﬂ

The coloring of the map iz

% iaverage of some feature in the celf

" existence of some feature in the cell

The following column will be a feature: Mumber of colors in palette:
[Hegorozreers =] | FRES
oK I Cancel |

Puc. 2. 10.Bbi00p packpacku KapTsl IO HEJOMOCTABKAM C YETHIPbMS CTETICHSMH IPaJalliy [BETA.
#| Heaonocrasks map - - Elﬁlg

Actions Map

.

Puc. 2. 11.Pe3ynbTar packpacku 1o HeJONOCTaBKaM.
Pasmeppl kaxzmoro kBajpara-kjacTepa HIpPONOPLUOHAIBHBI YHUCIY HPUMEPOB, MPUHAAIEKALUX
JAaHHOMY KJ1acTepy rnociie 00y4eHusl.

Kuomnka «CellDescription...» - ompenencHue yCpeAHEHHBIX 3HAYCHHH BXOJIHBIX IapaMeTpOB IS
JIAHHOTO KJ1acTepa (SYeHKK) U MPUHAUISKALIUX EMY IPUMEPOB.

Cell description [
Active cell
Mumber of points: 9
a1 S P
— Cellinfarmation
Data paints in this cell: Cell center: Cell averages:
ArpBISCEHA - 1.31 - Onnara 1.32 - Onnara
BT AHENLCKMHE i 1.EE - Nonr 1.66 - Doar
Aporuin 0.00136 - HegonocTaek | 0.00132 - HegonocTaek
BarracuHckumil = 1.5E - Cyfeuauu 1.56 - CyScuamu
ByuHzkuMi 1
M araneiuckqi
MenzenHHCEHR
CapraHoBEckMi i
Wl amamr aih

Puc. 2. 12.0nucanwne kinactepa Al.

Knomka «FindCell...» - mouck kinacrepa, KOTOpOMY IPHHAIICKUT JAHHBIA TPUMED.
Cell finder

D search criteria:

1D list. Click on IO tao find cel
¥ Show allIDs

Arpeisckuil

Uze Dz that contain substring:

|
Find |

&>

— Result

-, Oth ints in the cell:
Cell, containing selected ID: i (RIS [ 1 &=

AnbKEEBCKUE
A3

Cloze
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Puc. 2. 13.0npenenenue kiacrepa, K KOTOpOMY MPUHAICKHUT AJIBKEEBCKUHN paiioH (pe3yabTar —
kiactep A3).
Knomka «Outputy - COXpaHEHHE PE3YJIbTaTOB B KHHTE MSExcel.

W

DEESRAY | i2RT v e® AN DY - 1) 8E|TEE
Al Cyr o -xxulE=E=EB %, B9 Ca-A
Rics | =] Cybengun
[ 2 3 3 5 6 7 8 9 10 (&l 2 [E] 1% 1 16 7 18 =
1 Paiton [Onnata_|Ronr |t |CyBeuam | i
2 |Arpuiacknin 121 2 0.0014 136 A 1
3 | Aswakaeacknii 1.22 137 0.0072 063 B 3 I Kohonen Map |
4| AxcyBaesckni 174 14 0 086 A 2 Program _Help
5 Arassiucai 213 199 0 156 A 1
6 | Anexceeacui 144 286 0.0006 154 8 1 Project  Results
7 Ansreescinit 1006 0.87 0 056 A 3
8 | Anemerseacknit 1,03 256 0,0054 1,00 8 2 ErDEERET
9 Anacroacii 151 226 0 1 ] 2 ¥ Use active Excel sheet
10 Apckuit 119 172 0 154 A 1
1 Amanncrnis 0 441 0 118 c 1 Ceate New Map.
12 Gammucknit 147 144 0,026 147 8 3 Workbook:
13| Bamracunckni 137 146 0.0004 157 A 1
14 Byrynemmmcknis 12 274 0.0026 0.99 ] 2 Cel Descrpton. e
15 Bynwcxuii 122 163 0.0006 166 A 1
16  Bexweycnonekis 082 34 0 162 8 1
17 | Bricokoroperuit 118 22 0.0076 086 B 3 T ke ™ Output IDs
18 [pooxaroecui 236 082 0 052 A 2
19 Enabyxeni 174 3,02 0,076 131 c 3
20/ 3aumcknin 173176 0.0118 0.92 ] 3 First ool F2
21/ 3enenoonscxnii 112 34 0.0096 0.79 c 2
22| Karibugani 184 512 0 1,01 c 1
23 Kamckoycremmcint 184 086 0 0.96 A 2 - 5
24 Kyxmopeknii 133 22 0.0273 084 ] 3
25| Namueecrin 0.82 365 0 0.84 c 2
26 Nemnmoropxmi 123 253 0.0019 091 ] 2
27 | Mamapsiwckuit 1,6 1,07 0 1,96 A 1
28 Mewaenzeacui 139 27 0,009 163 ] 1
29 Mensennrcinit 105 139 0 179 A 1
30| Mycniomoacruii 151 2,81 0,0038 194 8 1
31 Hab. Yenmer 126 238 0.0001 021 ] 3
32 | Humnexance 133 1.9 0.0089 0.3 ] 3
33 | Homowewnmcrni 107 455 0,0203 0,96 c 1
34 Hypnarcini 122 176 0.0759 134 c 3
35 Mectpeunmicini 113 312 0 126 8 2 &
14« v D]/ Vions 2004 / Vions 2004 | Asrycr 2004 £ CerTaope 2004 / OKrabps 2004 / Hosbps 2004 ) [lexabpn 2004,/ || [ Ol

Toraso UM
< counonenTsi 1. S oft Ex K M ot... CNETAE e T3

Puc. 2. 14 BLIpr3Ka MAHHBIX I KaXXI0r0o paHOHa B Ta6nnuy Excel.
B Hamem mnpumepe naHHbIE BBITPY)KAIOTCS B sA4eilku, HaumHasg c F2. Jlng kaxnoro paiiona
YKa3bIBAaeTCS KJIACTep, K KOTOPOMY OH NpUHAIIeKUT. Kiactepbl 0003Ha4aroTcsi JIBOMHON
mapkupoBkoii BYKBA TI1®PA.
11. IIporpamMMa mMO3BOJSIET TaKXKE YIPABIATH I[MapamMeTpaMu Ipoiecca OOydeHHs U H3MEHEHUs
[IBETOBOM MaJUTPbl packpacku kapTbl Koxonena. Jlyis 3TOro BhIOEpUTE MYHKT MEHIO «Programy,
nyHkT «Preferences» u nanee «SetCustom...»

°® Kohonen Map =NESE X

Program | Help

Preferences 4 Set Custom...
Set Defaults

[ Use active Excel sheet

Workbook:

Cell Description... Worksheet
Find Cell.. I~ Output 1D

01 |

First cell: F2

Puc. 2. 15.
B otkpriBmiemcs oxue «Programpreferencesy na 3aknanke «Colorsy MoXHO yCTaHOBUTB JpyrHe I[BETa
rpaJalliOHHON pacKpacKH KapThl,
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1
3 3 Kohonen Map =[=] = )}
2 Program T = ]
1 Program preferences J
1 Project  Res
3 Colors |Tmming Parameters |
2 Here you can view and change color palette of your Kohonen
2. map. Double click on the color you need to change.

1 User g

| Ocrosrble upeTa:

{Erermremm

7 = : : = : = = = Palette for the following number of colors:

i = e iyl |

L L eyl

A | T

: [ononHuTensHbIE LBETA:

. l_ l_ I_ I_ l_ l_ I_ l_ Ommexa MpUMEHLTE

1 o

§ Onpenenite useT >

; Ones

Puc. 2. 16.

a Ha cTpanuue «Trainingparametersy - mapamMeTpbl 00y4YCHUsI CETH.

Program preferences

Colors  Training Parameters I

Number of terations: IW
N Initial stiffness: IZ—
Detta: IF
! Decay factor: Iﬂ.Dm

OK I Omena | I'IpugeHuTbl

Puc. 2. 17.
BoccTaHoBUTE apamMeTphl MPOrpaMMBI IO YMOJTYaHUIO MOKHO, BEIOpaB TaM e MOJIITYHKT MeHI0 «Set
Defaultsy.
12. Co3naBaemas npu Haxkatuu kHonku «CreateNewMap...» kapta siBisieTcsl akTUBHOM: TIPH IBOIHOM
IIETYKEe MBI Ha KaKoi-1ubo sueiike otkpbiBaercs okHO «Celldescription», B koTopom ymoOHO
NPOBOJNTH aHAIIN3 YCPETHEHHBIX 3HAYCHUH apaMeTpPOB.

B Aoar map [=[E] & ]
— 0 [ 1 | 12 | 13 |
Actions  Map
Wap
Ip
Lits I
Active cell
02 = Number of points: 8
o o Cellinfarmatiot
0,0006 1,86 Al [Drata points in this cell Cell center: Cell averages:
0 1,62 B —
00076 086 B ANbMETEEECKMI 1.27 - Onnara 1.27 - Onnara
8 8 4 ANSCTOBCKME 259 - Oonr 263 - Oonr
0 0,52 Al BurunsrHHCKHR 0.0013 - Hegonoerasku | 0.00133 - Heaonocrask,
0,0756 1,31 C NeruHoropekil 111 - Cytiemmn 111 - Cydicumm
i MecTpeyqHCEH
00118 092 B | | [Taacocrmn i
0,0096 0,79 C UepetwaHckui
0 1,01 [ I YHCTONOABGKHI
0 0.96 Al
0,0273 0,84 B
0 0,84 Ccl
0.0019 0.91 B
0 1,96 A
nnnoe e =18

Puc. 2. 18.
JIOTIOTHUTENBHO NPEAYCMOTPEHA BO3MOXKHOCTh COXPAaHEHHs H300paKeHUs KapThl pacKpacku B
dopmare *.bmp s mocieayronero sKcmopra yepes Kimmoopa B mobsie mokymentel MSOffice. [lms
ITOr0 B OKHE KapThl BEIOEpUTE MYHKT MeHIO «ACtions» u nanee «CopytoBitmapy.
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5 Jonr map E@g

[Actions] Map
Copy to Metafile

Copy to Bitmap

Puc. 2. 19.
Hanee Bepuurech B AokymeHT MSOffice u nmpoussennTe BCTaBKy pUCyHKa KOMaHIO0N «Paste» meHio
«Edity.

%) e o o e o oo e Do 1 b 50
BT DRI T
RS

sucpose stgames ol
WEFR A £=Y LT
e

ot 004 Amapn 2004 141

Puc. 2. 20.
13. Terepp OCTaNOCh COXpPAHHUTH pPE3YyNbTaThl paboOTh.. B mporpamMme mpemxycMOTpeHBl (GYHKIHA
coxpaHeHus TpoekTta (KHomKa «SaveProject...») u skcnopra pe3ynbTatoB Hazan B kuury MSEXcel.
Jlyis KCIopTa pe3ysbTaToB MepeiauTe Ha 3aKiaiaKy «Projecty, 3amaite HeOOXOAMMBIC MapaMeTPhl U
COXpaHHTE Pe3yabTaThl HAKaTHEM KHOMKHU «OK».

[ r CoxpaHuTh Kak — ﬂ
DNanka: I | NaBe j - |=_°F '
Vma fata name..  Tun Pazmep Kntoueesle...
| Untitled.kmp
Wmn daiina: |Lab-rc|b-3.kmp CoxpaHuTs I
Twn caiina: IKohonen map projects (~kmp) LI Ommena |

Puc. 2. 21.

Hepequb JAOKJIAA0B IO TEME 2 «HHTeJ’IJ’IeKTyaJIBHBIﬁ AHAJIM3 JCATCIbHOCTHU NPEANIPUATU

ITocTpoeHne aHATUTUYECKUX TPEAIOKEHUN
OnepaTruBHBIN aHAIN3 UHTEIJIEKTYAJIbHBIX JAHHBIX
[Touck n nocTpoeHne acCOLMATUBHBIX MTPABUI
ITocTpoeHue nepesa Leneil U 1epeBa peLeHU
Camoopranusyromue kaptel Koxonena.

agkrownE
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IIpakTuyeckoe 3ansaTue Ne 3. [IpeIMKTUBHAS aHAJTUTHKA

Heasn: dopmupoBanue npodeccHoHAIbHOW KOMIETEHIMH cdepe NMpUMEHEHUs IHPPOBBIX
WHCTPYMEHTOB cO0Opa, 00pabOTKU M aHaIM3a OOJIBIINX JTaHHBIX.

®opmupyemble HHAMKATOPBI Komnerenuuu: [1K-1: UITK-1.1.

BapuanThl u 3a1aHuA

Heo0xouMO BBIMONHUTE 33/IaHUS 10 TOHWCKY AaCCOIMATHBHBIX MPABWI B COOTBETCTBHH C
MPEeJIOKEHHBIM BapHAHTOM.

Bapuants! 1.

TectoBble BapuaHTHI.

Bapuantr 1. CdopmupoBats HaGop u3 30 TpaH3aknWii Ha OCHOBE YEKOB IIOKYIIOK B
IPOJYKTOBOM MarasmuHe.

Bapuant 2. ChopmupoBats Habop u3 30 TpaH3aKIMii HA OCHOBE YEKOB ITOKYIIOK B aIllTEKe.

Bapuant 3. ChopmupoBats Habop u3 30 TpaH3akIuii Ha OCHOBE YEKOB IMOKYIOK B MarasmHe
KOMITBIOTEPHON TEXHUKH.

Bapuant 4. Chopmuposats Habop u3 30 TpaH3aKIMi HA OCHOBE YEKOB MOKYIIOK B MarasmHe
OJIeXK/IbI.

Bapuant 5. ChopmupoBars Habop u3 30 TpaH3aKlMii HA OCHOBE MPOAYKTOB, YIOTPEOISIEMBIX
Ha 3aBTpaK, 00e] U yXKHUH.

Bapuant 6. ChopmupoBats Ha0op u3 30 TpaH3akIuii Ha OCHOBE YEKOB IMOKYIIOK B MarasmHe
KaHIITOBapOB.

Bapuant 7. ChopmupoBats Ha0op u3 30 TpaH3aKIMii HA OCHOBE YEKOB IMTOKYIIOK B MarasmHe
OBITOBOW TEXHUKH.

Bapuant 8. CdopmupoBars Habop u3 30 TpaH3akmMii Ha OCHOBE YEKOB IIOKYIIOK B
KOHIUTEPCKOM OTAETIE.

Bapuant 9. ChopmupoBats Habop u3 30 TpaH3akIuii Ha OCHOBE YEKOB IMOKYIIOK B MarasmHe
KOCMETHKHU.

Bapuant 10. ChopmupoBars Habop u3 30 TpaH3aKIUii HA OCHOBE YEKOB MOKYITOK B Mara3uHe
CIIOPTTOBAPOB.

2. BapuaHThl U3 peno3UTOpPHUEB.

BapuanT 1. Habop mannsix: http://archive.ics.uci.edu/ml/datasets/Online+Retail

Bapuant 2. Ha6op JAHHBIX: https://github.com/viktree/curly-octo-
chainsaw/blob/master/BreadBasket DMS.csv P.S. MoxHO npenioxuth COOCTBEHHBIE «OOJBIINEY
Ha0OpBI JaHHBIX.

3aganusn 1. [IpumMeHUTH U1 TECTOBBIX BAPUAHTOB M BApUAHTOB U3 PEMO3UTOPHUEB pa3IMyYHbIC
QITOPUTMBI TIOMCKAa AaCCOLIMATUBHBIX IMpaBWJI MpPH OJUMHAKOBBIX HAyalbHBIX YCJIOBUAX (Tpu
OJIMHAKOBBIX MOPOTOBBIX 3HAUYEHUSAX A MOJACPKKH M JOCTOBEPHOCTH) U CPABHUTH IOJIy4EHHbBIE
pe3ynbTathl. /{7151 TECTOBBIX BapUaHTOB BBINOJIHUTH PYyYHBIE pacueThl (Halpumep, ¢ puMeHeHneM MS
Excel) u pacueTs! ¢ npuMeHeHNEM TPOrpaMMHBIX OMOIMOTEK Ha si3bike Python.

Jlis BapHaHTOB M3 PENO3UTOPUEB BBIMOJIHUTH pacyeThl C MPUMEHEHUEM MPOTrPaMMHBIX
6ubnmotek Ha s3pike Python. B kauecTBe aaropuTMoB MOMCKA aCCOIMATUBHBIX MPABUJI UCIOIb30BATh
AITOPUTMBI:

Apriori (https://pypi.org/project/apriori-python/);

Efficient Apriori (https://pypi.org/project/efficient-apriori/);

FPGrowth (https://pypi.org/project/fpgrowth-py/).

3aganusa 2. CdopmupoBarh 0a3bl aCCOIMATUBHBIX TPABHJI C YPOBHEM MHHHMAJILHOM
nocroBepHocTH 60% u 80%. Beruancauth i acCOUMATUBHBIX MPaBUI NOIIEPKKY, JOCTOBEPHOCTD,
3HAYUMOCTb.

3aganma 3. OueHuth BpeMs (QOPMHUPOBAHUS MCKOMBIX AaCCOLMATHBHBIX TPABUII C
NPUMEHEHUEM pa3IMYHBIX aJITOPUTMOB M TOCTPOUTH JAMATPAMMBI, IIO3BOJISIOUINE BBITOJIHUTH
CPaBHMUTEJIbHBIN aHAIN3.

3aganus 4. Beimonuuth BH3YaJIM3alII0 aCCOLIMAaTUBHBIX MpaBuII

(https://pypi.org/project/pyarmviz/)



http://archive.ics.uci.edu/ml/datasets/Online+Retail
https://pypi.org/project/apriori-python/
https://pypi.org/project/efficient-apriori/
https://pypi.org/project/fpgrowth-py/
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Ilepeuennb nokanoB no teme 3. «[IpuMeHeHune cucTeM U3BJIeYeHUs 3HaAHUIT MeTonamu Data
Mining ¥ HHTEVIEKTYaJBHOI0 AHAJIM3A JAHHBIX JJIs1 KOMIICKCHOM OLIeHKH 0e30MacHOCTH
aBTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHUS U Pa3padOTKH CHCTEM NPOAKTHBHOM 321U ThI

HH(pOpMaNH HA OCHOBE aHA/IN3a cOObITHII B NHGOPMALIMOHHOI cHucTeMe)

1. IlonsiTHe HHPOPMAIIMOHHOTO XPAHWIHIIIA.

2. IIpyHIUIBI TOCTPOCHUS HHPOPMAITHOHHBIX XPAHHJIIHILL.

3. 3apauu u cpenctBa anMuHucTpupoBanus MAC.

4. TpeOoBaHUs K KaueCTBY JaHHBIX M CHOCOOBI €ro o0ecneueHns Npu 3arpy3ke B HHOOpMAaMOHHOE
XpaHWIHIIE.

5. IIpobnemsl, paspemaeMmple HpU MPHUBEACHUM TaHHBIX EIMHON CTPYKType HH(GOPMAIOHHOTO
XpaHWIHIIA.

6. KoHuenmuu nocTpoeHus CTPYKTYp XpaHHIUI JAHHBIX.

7. Ha3nauenue, coCTaB M BBINOJHAEMBbIC (QYHKIUU 0a3bl METAHaHHBIX — DPEHO3UTOPHS XPAHMIIHIL
JTAHHBIX.

8. [IpuHIMITEI CO3JaHNUS PETIO3UTOPUS XPAHHIIHII JAHHBIX.

9. DmeMeHTBI MojeNed MaHHBIX XpaHwmma (pakT-Tadnuia, TaONUIBI U3MEPCHH, KOHCOJIbHAS
TabIMUIaA).

10. Cxembl IpeCcTaBIEHUS — MO MHOTOMEPHBIX JIaHHBIX.

8.3. TumoBble KOHTPOJbHbIE 3aJaHHUSI WJIM HHbIe MAaTepHaJbl UIA MPOBeIEHHA
MMPOMEXXYTOYHOM ATTECTAIIAN

dopma NpoBeeHUs TPOMEKYTOUHOM aTTeCcTalluy 10 JUCHMILIMHE: 3K3aMeH (10 pe3yabTaTam
HAKOIUTEJILHOTO PEUTUHra WU B (pOpME KOMITBIOTEPHOTO TECTUPOBAHUS

VYcrHO-IMCbMEHHast (popMa IO BONpOcaM K 3K3aMEHy IpEerosaraercs, Kak MpaBuilo, JUId
C/1ayM aKaJeMUYECKON 3aJI0JPKEHHOCTH.

OIIK-4: UOIIK-4.1, UOIIK-4.2. CniocoGeH ocymecTBJsATH cO0p, 00padOTKY M aHAIU3
HAYYHO-TeXHMYECKOil HHpoOpMaUuM MO TeMe HCC/IeA0BaHNus, pa3padaTbiBaTh IJIAHBI H
NPOrpaMMbl NPOBe/IeHUS HAYYHBIX HCCIeJOBAHMI M TeXHMYECKUX pa3padoTok

1. Tlepeuncnure 3aa4 UHTEIEKTYAIbHOTO aHAIN3a JAHHBIX

2. Uto moHWUMaeTcs TOJ KJIacTepoM OOBEKTOB MAHHBIX, B YEM €ro MPEeUMYyIIecCTBa Tepe.
KIaccudukanuei

[Tepeunciure TpeOOBaHMS K KITACTEPU3AIUN B HHTCIUICKTYAIbHOM aHAIIN3€ JaHHBIX

HazoBuTe kaTeropuu, Ha KOTOPhIE MOXKHO Pa3fAeNuTh METOJbI KJIacTepu3aluu

[TpuBenuTe MPUMEPHI METOJIOB KITACTEPHU3AITUN

[Tepeuncnure xapakTepUCTUKH KJIaCTEPa U AATE UX KPATKOE OMMCAHUE:

[Tepeunciute OCHOBHBIC HEJJOCTATKA METOJIOB KJIaCTEPH3AI[UN

HazoBute ocHOBHBIE TPOOIEMBI KITACTEPHOTO aHAIH3a

HasBaHme pacCTOSHUSA, HCIOJNB3yeMOEe B QJITOPUTMaxX KIACTEPU3AINN, BBIYHCIIEMOE II0
JaHHOM popmyne

©COoN AW

m

5
2 —x,)
1=l

10. Ha3BaHme pacCTOSIHUS, WCIOJIb3yeMOE B AITOPUTMAxX KIACTEPH3AIMH, BBIUYUCIIEMOE II0
JaHHOH popmyre

d: ('Tr*l‘,l ] =

L)

dh’ {‘Yr "‘\‘,r ) = 2 ‘\‘H - x_H
=1

11. Ha3BaHWe pacCTOSIHUS, WCIOJb3yeMOE B AITOPUTMAX KIACTEPH3AIMH, BBIUYUCIIEMOE II0
JTaHHOU (popmyre
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d (x,x;)=max|x, —x

=<
12. Ha3BaHue paccTOSIHHS, UCIIOJIIb3YEMOE B aJITOPUTMAX KIACTEPU3ALlNH, BEIYUCIIEMOE TIO
naHHOU (hopmyIie

it

dy (x,.x,)=(x,—x)8 " (x,—x,) .

13. Packpoiite onpenenenne [epeBo pemenuii (DecisionTree) —

14. Tlo xakoMy alNropuTMy OCYIIECTBIISIETCS IOCTPOEHHUE JIEPEBA

15. Knaccudukanus kak METOJ] HHTEJUIEKTYaIbHOTO aHAJIM3a IaHHBIX
16. JlaiiTe XapakTepUCTUKY MPOCTOH KJIacCH(PHUKAIINN

17. OcHOBHBIMU ATanamMH Ipolecca KiacCu(PUKaIum sBISIOTCS:

18. Vkaxure 1emnb npouecca Kiaccuukanuu

19. HazoBute nocTonHCTBa HEMpOHHOM ceTn KoxoHeHa

20. Ha3oBute HenocTaTku HEWpoHHOH cetn KoxoneHa

IIK-1:UTIK-1.1. Cniocoden npoBecTH 00c/1e10BaHie U AHAJIN3 AeSATeJbHOCTH
noApasaejeHHil NpeINnpHUATHS, 1 HA HX OCHOBE BbIOPATHh TeXHOJIOTHH M OCHOBHbIE KOMIIOHEHTBI
€031aBaeMbIX HHTE/UIEKTYAJIbHbIX 1 HH(POPMALMOHHO-AHAJIUTHYECKHUX CHCTEM

1. Yro monumaercs mox Data Mining? B kakom roay u kem ObLIO JTaHO TaHHOE ONpe/eIeHre?

2. Kaxkona knaccuduxanus 3agau Data Mining?

3. Jaiite KkpaTkoe onMcaHue 3a/1a4e aHAIN3a JaHHBIX - KIaCCU(pUKAIHS

4. ]JlaiiTe KpaTKoe OMHMCAHUE 3a]]aue aHAIN3a IAHHBIX - PErpeccus

5. JlaifTe kpaTKoe ONKUCAHME 3a/1aU€ aHAIN3a JAHHBIX - KIACTEePU3aLUs

6. /[laiiTe kpaTkoe omucaHue 3a7aue aHAJIU3a JAHHBIX - MOMCK aCCOIMATUBHBIX MPABUI

7. B uewm 3akimouaercs 1enb texHonorun Data Mining. Kakue cymiecTBytoT Buabl mojeneit Data
Mining?

8. Kakue moaxompl W MeTOAbI OTHOCAT K 0a30oBbIM MeTonaMm Data Mining? VYkaxute ux
HEJIOCTATK!

9. JMaiiTe KpaTKyIO XapaKT€pUCTUKY F€HETHYECKUM aJIFOpUTMaM

10. JlafiTe KpaTKytO XapaKTEPUCTHUKY HEHPOHHBIM CETSIM

11. Ilepeuncnure 3Tanbl HHTEJIEKTYaIbHOTO aHAIN3a JJAHHBIX

12. KakoBo Ha3zHauenue crangapra CWM (Common WarehouseMetamodel) Data Mining?
13. Ilepeuncnure OCHOBHBIE CTaHAAPTHI B o0nacti DataMining.

14. Ha xakue koHuenTyaiabHble o0nactu paszeineH [laker Data Mining ctannapra CWM?
15. KakoBa ctpykrypa cranaapra CWM-DM?



