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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

Kon n HanmeHoBaHne Kon n HanmeHoBaHne IInannpyemsie pe3yJbTaThl OcHoBanne (IIC)
KOMIICTCHIUH HHIMKATOpA o0y4eHHs MO JUCHHUIIJIUHE st
TOCTHKEHHUSI KOMIIETEHIIUU IPO(hECCHOHAIBHBIX
KOMIIETCHIIMH

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

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

3HaeT: TpeOOBaHUS K OOPMIICHHIO
Hay4YHbIX MyOJIMKAMH 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

TEXHUYECKUX ucciaen0BaHui B cepe Ppa3paboTOK 3aIIUIIEHHBIX
pa3paboTok HHPOPMAUOHHOM UH(POPMAITUOHHBIX,
6e30macHoOCTH UH()OPMALMOHHO-aHATUTUHIECKHIX U

OKCIICPTHBIX CUCTEM

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(OPMALMOHHO-aHATUTHYECKHX
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: HaBbIKaMU M3BJICUYCHHUS U
NpUMEHEHHUS 3HAHU T
MPOSKTUPOBAHUS HHTEIUICKTYaIbHBIX
1 MH()OPMAITMOHHO-aHATUTHIECKUX
CHCTEM
2. MECTO JUCHUITINHBI B CTPYKTYPE OBPA3OBATEJBLHON
MNMPOT'PAMMBI
JlucuuIuinHa OTHOCHTCS K 4acTH, (OpMHpYeMOW y4aCTHMKaMH 00pa3oBaTelbHbIX
orHomiennid, bnoka 1. Jucuoummmesl (Moxynu) mporpamMmbl  Maructpatypel  (B.1.B.01

[IpodeccronanbHbI MOAYIIB)



3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

3.1. O0beM M CTPYKTYpPA IMCHUTITHHBI
OO0mas TpyJ0eMKOCTh JUCHUIUIHHBI cocTaBisieT 4 3.e. (144 wac.), ux pacupenelieHue 1o
BUIAMHU pa0OT M CEMeCTpaM MPEJCTaBICHO B TaOJUIIE.

Buabl yueOHBIX 3aHATHH U padoThI 00yYaI0OIIUXCSH TpyaoeMKoCTh, Yac
O01mas TPyA0eMKOCTh THCHMILIUHBI, Yac 144
KonTakTHas padoTa o0yyawiuxcs ¢ npemnoaaBaTejieM 10 BUIaM 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 OUHOU U OUHO-3AOUHOU POPM 0OYUeHUs

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

B mpomecce 0cCBOEHHS AMCHUIIMHBI MOXET MPUMEHSTHCS JIIEKTPOHHOE OOydYeHUe u
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

B mpornecce ocBoeHUs AMCUMILTUHBI O0ydaroniiecs: 00ecrnedeHbl JOCTYIOM K 3JIEKTPOHHON
UH(POPMALMOHHO-00Pa30BATEIBHON CpeJIe U AIIEKTPOHHO-ONOINOTEYHBIM CUCTEMaM.




3.2. Cogepxanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Ilnanupyembie Bujbl yue0HoM padoThI
PesyabTaThl KonrakTHast
OCBOCHHSI:
. padora =
. = Dopmbl
(hopmupyemoii o 2 g TeKylero
KOMIIeTeHIIUN g § g 5 B KOHTPOJIST
H HHIUKATOPBI HaumenoBanmue pa3jienos, TeM - P = ; E“ R
& o =
AOCTHAKCHHA E ; ; = lg OIIEHOYHOI 0
KOMIIeTeHIHii = = 8 ] cpeacTBa)
7 Z = S 2
) & = =
= é" ] @)
[K-1 Tema 1. TexHo10rMM M CPEeACTBA HHTELIEKTYAJIBHOIO Joxnan/
UIIK-1.1- aHaJIH3a JaHHBIX COO00IIIEHHE
Teopernueckue OCHOBBHI TEXHOJIOTHIA 2/2
MHTEJJIEKTYaIbHOTO aHAIHM3a U HKCIIEPTHBIX CUCTEM IS
oneHku 6ezomacHoctu MIC
Ipakrnueckoe 3anaTue Ne 1. IlpakTuueckoe Brinonnenue
mpuMeHeHrne TexHonornu Data Mining u 3KCHEpTHBIX 2/2 MPAKTHICCKUX
CHCTEM 3aJaHuN
CamocrosrensHas padorta Camocrostens
.HOZ[FOTOBKB. K [IPaKTUYECKOMY 3aHATHUIO. 30/40 HOC U3YYCHHC
y4eOHBIX
MaTepHaJioB
OIIK-4 Tema 2. UHTe/IeKTYaNbHbII aHATU3 J1eSATEIbHOCTH Joxman/
HOIIK-4.1- | npexnpusiTus cooluieHre
NOIIK-4.2 | 2.1 [locTpoeHHe aHATUTHYECKUX TIPEIIOKECHUH
2.2 OnepaTUBHBIA aHAJIN3 WHTEIJICKTYalbHBIX JAHHBIX 4/2
2.3 Ilouck ¥ HOCTPOCHUE ACCOLUATUBHBIX MPaBUII
2.4 IloctpoeHue aepeBa LeNel U IepeBa pelIeHU
2.5 Camoopranusyromue kapTsl KoxoHeHa.
Ipakrnueckoe 3anatue Ne 2. [loctpoeHue Brinonnenue
camoopranu3yomei kapTel Koxonera. 4/2 MPaKTHYECKUX
3aJaHuN
CamocrosrensHas padorta Camocrositens
.HOI[FOTOBKa K IMPaKTUYECKOMY 3aHATUIO. 30/40 HOC N3Yy4YCHUC
y4eOHBIX
MaTepHaJioB
Tema 3. IlpuMeHeHHe cHcTeM H3BJIeYeHUS] 3HAHM JHoxmnan/
IK-1 MeronamMu Data Mining u HHTeNIEKTYaJIBLHOIO coobmieHne
UIIK-1.1 aHaJIM3a JAHHBIX IS KOMILIEKCHOH  OIIeHKH
0e3onmacHOCTH aBTOMATH3MPOBAHHBIX cucTeM 4/2
ynpaBjieHHMsi M Ppa3pa0oTKH CHCTeM NPOAKTHBHOM
3alUThl HH(POPMALIMM HA OCHOBE aHAJIU3a cOObITHIl B
HH(OPMALIMOHHOM cHCTeMe
[pakruyeckoe 3amsitme Ne 3. IIpenukTuBHas Brinonnenue
aHaTUTHKA 6/2 MPaKTHIECKUX
3aJaHui
CamocrosrenbHas pabora Camocrosdrens
.HO)IFOTOBKa K IIPAKTUYECKOMY 3aHATUIO. 35/43 HOC U3YYCHHUC
y4e0HBIX
MaTepHaJioB
uToro 10/6 12/6 95/123

[Mpumeuanue: -/- 06vem uacoe coomeemcmeeHo Oisk OYHOU U OYHO-3A0YHOU (POPM 0OYUeHUs.




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. MeToanuyeckue yKa3zaHus Jisi O0y4alOIIMXCSl MO OCBOEHUIO THUCIHUIUIMHBI HA
3aHATHAX CEMHUHAPCKOT0 THNA/ HA MPAKTHYECKUX 3aHATHAX

[IpakTudeckue (CeMHHApPCKHUE) 3aHATHUS MPEACTABISIOT COOOM JeTamu3aluio JEKIMOHHOTO
TEOPETUIECKOT0 MaTepualia, MPOBOJIATCS B IEJIAX 3aKPETUICHUST Kypca U OXBAaTHIBAIOT 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 (CeMUHAPCKKE) 3aHATHS 00Y4alOIUXCsl 00ECIeUnBaIOT:

— TPOBEPKY U YyTOUHEHHUE 3HAHUH, MOTYYCHHBIX Ha JICKITUIX;

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

— 70 yueOHOMY MaTepHally JUCIUTITHHEI;



— TMOJBEJAEHUE WMTOTOB 3aHATUUA MO PEUTUHTOBOM CHUCTEME, COIJIACHO TEXHOJOTMYECKOU
KapTe AUCITUTUTHHBI.

[TpakTHdeckue 3aHITHS OPTAaHU3YIOTCS, B TOM 4YHCIE B (pOpMe MPaKTUYECKOW MOJIrOTOBKH,
KOTOpasi mpeaycMaTpUBaeT y4acTHe OOYYArOIIMXCS B BBIITOJIHCHUH OTHCIBHBIX 3JIEMEHTOB paldoT,
CBSI3aHHBIX ¢ OyayIei mpodeccHoHaNbHON NesITETbHOCTBIO.

[IpakTryeckas MOATOTOBKA MPEAYCMAaTPUBAET: BHITIOJHEHHUE MPAKTHYECCKUX 3aJaHUN — TEMBI
1,2, 3.

4.4, Meroan4yecKue yYKa3aHUs M0 CAMOCTOSITEIbHOM padoTe 00y4arOIMXcs

CamocrtosTenbHass paboTa oOecneurBaeT MOATOTOBKY OOYyYalolerocss K ayAuTOPHBIM
3aHATHSIMM MEPONPUSITUAM TEKYIIErOo KOHTPOJIE M IMPOMEXKYTOUHOM aTTeCTallMM IO H3y4aeMOoM
TUCHUIUIMHE. Pe3ynbTaThl 3TOM MOArOTOBKM MPOSBISIOTCS B aKTHMBHOCTH OOy4arollerocss Ha
3aHATUSAX U B KQUECTBE BHIMIOJIHEHHBIX MMPAKTHYECKUX 3aaHUN U JPYruX (JOPM TEKYIIEro KOHTPOJI.

CamocrosiTenbHasi paboTa CTYICHTOB BKJIIOUYAET!

—  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 POMEKYTOYHOM aTTECTAllUU IO KypCy U JIp.

[Ipy BBINONHEHUMU 3aJaHUN AJII CAMOCTOSITENIbHOM pPa0OTHI PEKOMEHIyeTcs MpopadoTka
MaTepHAJIOB JIEKIIUHI 10 KaKI0M IPONJIEHHON TEME, a TAK)KE N3yUYECHHUE PEKOMEHyEMOU JINTEPaTyphl.

Jliia oOyyaromuxcs 1Mo 0O4HO-3a04HOM (opMe 00ydeHHsI caMOCTosITeNbHAsT paboTa sSBIsSETCS
OCHOBHBIM BHJIOM Y4EOHOH €ATEIbHOCTH.

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®OPMAINUMOHHOE OBECIIEYEHHUE
JUCIHUIIVINHBI

5.1. IlepeyeHb OCHOBHON M /IONOJHHUTEJIbHOI y4eOHOH JMTepaTypbl, HeOOXOAUMOMH IS
OCBOEHMS THCIUIIHHBI

Best nmutepaTypa, BKJIIOUYEHHas B JAaHHBIA TEepeueHb, MPEJCTAaBICHA B BHUJAE SJCKTPOHHBIX
pecypcoB B ayekTpoHHOW OubOimmoreke yHuBepcutera (OBC). Jluteparypa, ucnonblyemas B
NeYaTHOM BHJE, TpEJACTaBIeHAa B HAy4YHOW OuOimoreke yHHBepcuTera B oObeme He meHee 0,25
9K3EMILIIPOB HAa OJHOT0 O0YYaIOIIErocs.

OcHoBHas1 JIUTEpaTypa

1. Anexkcees, [I. C. TexHOMOTMM MHTEUICKTYAIbHOTO aHanmu3a MaHHBIX : ydeOnuk / [[. C.
AnekceeB, O. B. lllekouuxun. - U3n. 2-e, crep. - lokyment Reader. - Cankr-IletepOypr [u ap.] :
Jlans, 2024. - 176 c. - URL: https://reader.lanbook.com/book/362915 (mata oopamenwus: 09.12.2021).
- Pexum pocryna: s aBropm3. mosib3oBateneit. - ISBN  978-5-507-48763-9. - Tekct
anexktponHbiii. URL: https://reader.lanbook.com/book/362915

2. Kynanues, A. I1. Metoapl U cpecTBa KOMIUIEKCHOTO CTATUCTHYECKOTO aHAIM3a JaHHbBIX
: yuaeb. mocobue Uit By30B Mo auciumuimHam "Mar. cratuctuka" u "Wupopmartuka" / A. I
Kynanues. - 5-e uzn., nepepad. u gom. - Jlokyment read. - Mocksa : UHOPA-M, 2022. - 484 c. : ui.
- [Ipun. - Ilpenm. ykas. - URL: https://znanium.com/read?id=379982 (nata o6pamenus: 21.02.2022).
- Pexxum noctyna: ans aBropus. nojib3oBateneit. - ISBN 978-5-16-012834-4. - 978-5-16-103357-9. -
Tekcer : anextponnsiid. URL: https://znanium.com/read?id=379982

3. Makmanos, A. B. TexHonOrnu MHTEIIEKTYalIbHOTO aHaIN3a JaHHBIX : yueb. mocodue /
A. B. Makmanos, A. E. Xypasnes. - U3n. 2-e, crep. - Jokyment Reader. - Cankr-IlerepOypr [u np.]

Jlanb, 2022. - 209 c. - (Yuebnuku s By3oB. CrnenumanbHas nureparypa). - URL:

https://reader.lanbook.com/book/206711 (mara o6pamenus: 17.10.2022). - Pexum pocryma: s
aBTopu3. mosb3oBateneid. - ISBN  978-5-8114-4493-9. - Tekcr @  SIEKTPOHHBIMN.
URL.: https://reader.lanbook.com/book/206711A

4. llexanoBckuii, B. B. TexHonorus MHTEINIEKTYaIbHOTO aHAJIN3a JIAHHBIX B IpoIleccax H
cucremax : yueObHuk / B. B. Llexanosckuii, B. JI. UeptoBckoii. - JlokymeHT read. - Cankr-IlerepOypr
[u mp.] : Jlamp, 2021. - 165 c. - Ilpun. - URL: https://reader.lanbook.com/book/302753 (nata
obpamtenus: 09.02.2023). - Pexxum noctymna: ans aBTopus. nois3osarenei. - ISBN 978-5-507-45404-
4. - Tekcr : anextponnsii. URL: https://reader.lanbook.com/book/302753

JonotHUTeILHAS JUTEpPaTypa

5. Mupkun, b. I'. BBenenue B aHanu3 JaHHBIX : y4e0. M MPAKTUKYM JiJIsi OakajlaBpuara u
MarucTpaTypbl MO HHXK.-T€XH., €CTeCTB.-Hay4. U HKOH. HamlpaBieHUsAM M crenuansHocTsM / B. T.
MupkuH ; Beicin. mk. skoHomuku, Harm. uccnen. yH-T. - Mocksa : FOPANT, 2016. - 174 c. : w.,
Tab1. - (ABTOpCKUi yueOHUK). - [Ipeam. ykas. - Ilpui. - ISBN 978-5-9916-5009-0 : 394-90. - Tekcr :
HEIOCPEICTBEHHBIMN.

6. Ilerpynun, 0. 10. UnbopmanroHHbIE TEXHOJOTUU aHaidM3a JaHHbIX. Data Analysis :
yueb. nmocodue g By30B mo aucuumiimHe "MHdopmaruka" mo ymp. M 3KOH. CHEIHAIbHOCTSIM U
Hanpasienusm / 0. FO. Ilerpynun ; MI'Y um. M. B. JlomonocoBa, @ak. roc. ynp. - 2-¢ u3f. -
Mockga : Yausepcutet, 2010. - 292 c. : wn., Tabn. - ISBN 978-5-98227-701-5 : 309-87. - Tekcrt :
HEIOCPEICTBEHHBIN.

5.2. TlpodeccuonanbHble 0a3bl JaHHBIX, HMH(OPMALUOHHO-CIIPABOYHbIE CHCTEMBI,
HHTEpPHET-pPecypchl

1. eLIBRARY.RU : nayunas snekrpoHHas Oubanoteka : cadt. — Mocksa, 2000 - . - URL:
https://elibrary.ru (mara o6pamenus: 03.12.2021). — Pexum pgoctyna: st 3aperucTpup.
[OJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIN.

2. Koncynerantllmtoc : cipaBoynas mpaBoBas cuCrema : caiT / 3A0 «KoncymnbrantlLirocy.
— Mocksa, 1992 - . - URL: http://www.consultant.ru (mara o6pamenus 03.12.2021). - Tekct :
AIEKTPOHHBIN.



https://reader.lanbook.com/book/362915
https://znanium.com/read?id=379982
https://reader.lanbook.com/book/206711А
https://reader.lanbook.com/book/302753
http://www.consultant.ru/

3. DmnektpoHHas OmOnmoreyHas cucteMa [IOBOIDKCKOTO TOCYAapCTBEHHOTO YHHUBEPCUTETA
cepsuca : caiit / ®I'BOY BO «IBI'YC». — Tombsartr, 2010 - . - URL. : http://elib.tolgas.ru(nara
obpamenus 03.12.2021). - Pexxum goctyma: 1yist aBTOpU3. MOJAb30BaTeNe. - TeKCT : 2JIeKTPOHHBIN.

4. DnektpoHHO-OMONMoOTedHast cuctema Znanium.com: cair / OOO "3HAHUYM".
Mocksa, 2011 - . - URL.: https://znanium.com/ (nata oopamenust 03.12.2021). - Pexxum gocTtyma: st
aBTOPU3. II0JIB30BATENEH. - TEKCT : AIIEKTPOHHBIN.

5. DnektpoHHO-OubIMoTeuHas cucrema Jlans : caiit / OOO "OBC JIAHbB". - Mocksa, 2011
- . - URL: https://e.lanbook.com/ (mata oGpamierust 03.12.2021). - Pesxxum goctyma: s aBTOPH3.
M0JIb30BaTeNe. - TEeKCT : AEKTPOHHBIN.

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 YHUBEpPCUTETA (JIUIIEH3MOHHBIH JIOTOBOD)
2 MicrosoftOffice W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3MOHHBIH JIOTOBOD)
3 KOHcy_]'[bTaHTH_]'[}OC 13 BHYTPEHHEH CeTH YHUBEPCUTETA (JTUIIEH3UOHHBIN IOTOBOP)
4 C10 MOODLE U3 JI0GON TOYKH, B KOTOPON UMEETCS JOCTYII 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 nmpeAcTaBisAOT co00M yyeOHbIE ayIUTOPUU JJISl MPOBEACHUS yYEOHBIX 3aHATHUH,
NPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM H pabodeld MporpaMMoOd JUCIMIUIMHBI, OCHAIEHHBIE
000py/I0BaHUEM M TEXHUYECKHUMH CPEICTBAMU O0OyUEHUS.

3aHATUSA JIEKIMOHHOIO THMA. YuYeOHble ayAUTOPUHM ISl 3aHATUH JIGKIMOHHOTO THIIA
YKOMILIEKTOBAaHbI MEOENIbIO M TEXHUYECKHUMHU CPEACTBAMU O0YUEHHUS, CIIYKAIUMU AJIs TPEJICTaBICHHUS
yueOHoIi nHpopManuu (CTallMOHAPHBIE WK TIEPEHOCHBIE HAOOPHI IEMOHCTPAIMOHHOTO 000pYIOBaHUS
(mpoeKTop, PKpaH, KOMITbIOTEP/HOYTOYK), ydeOHO-HArJsIHble IMOocoOus (Tpe3eHTalud 10 TeMam
JeKIUi), o0ecreunBaole TeMaTHYeCKHe WILTIOCTPAIMKM, COOTBETCTBYIOUIME JAHHON MporpaMme
JVCLIUATUTAHBL.

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

IIpomexyTounas arrecramusi. [[nsg mnpoBedeHHs NPOMEKYTOYHOW arTecTaluu Mo
TUCHUTUTMHE HWCHOJB3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAIICHHBIE KOMITBIOTEPHON TEXHHKON C
BO3MOXXHOCTBIO TMOAKIIOUEHUA K ceTu «VHTepHeT» M olecredeHneM J0cTyna B SJIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIbHYI0  CpPelly  yYHHBEpCHUTETa  W/WIM  ydeOHBIE  ayJAUTOpPHH,
YKOMILIEKTOBaHHBIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYCHHUSI.

CamocTosiTeibHasi pabora. IlloMemeHuss Ui CaMOCTOSATENBHOW pabOThl  OCHAIICHEI
KOMIIBIOTEPHONM TEXHHKOW C BO3MOXKHOCTBIO MOJAKIIOUEHHUs K ceTH «MHTepeHeT» U JOCTYNOM K
AJIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. Jns  opraHuzaiuu
CaMOCTOSITENIbHOM paboThl 00YYAIOIIMXCS UCTIOTIB3YIOTCS:

—  KOMITBIOTEPHBIE 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).

Kaxnp1iioOy4daronuiicsBTedeHneBCceronepruoaao0ydeHus100ecrneyeHH I BUAyaIbHBIMHEOT 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 YHUBEPCHTETA, TaK U BHE €e.

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 (MOIyJe ), 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 TexHonorui DMOC 10moiHUTENbHO 00ECIeUnBAET:

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

— TpOBeleHUE Y4YeOHBIX 3aHATHUH, MPOIENyp OICHKH pPE3ylbTaTOB OOYYCHUs, pear3allis
KOTOPBIX  TNPEIyCMOTPEHa C  TPUMEHEHHEM  DIIEKTPOHHOTO  OOy4YeHHs, JUCTAHIIMOHHBIX
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 YHUCIIC JJIsi JUCTAHIIMOHHOTO oOydeHwus. st 3TOoro tpedyeTcs 3asiBIICHUE CTYICHTA
(ero 3aKOHHOTO TIPEJICTABUTENSI) W 3aKIIOUEHUE TICHXOJIOTO-MEINKO-TIEAAroTn4ecKO KOMHUCCUU
(TIMIIK).

B cnyuae HEOOXOAMMOCTH, OOYJAIOIIMMCS U3 YMCIIA JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3M0pOBbs (1O 3asiBICHHIO OOydaromierocs) a JuUisi WHBAIKMIOB TakKKe B COOTBETCTBUH C
WHAUBUIYAILHON TIpOrpaMMoi peabuanTalii HHBATUAA, MOTYT IIPEIaraThCs CICIYIOIINE BApUAHTHI
BOCIIPHSTHS YU4eOHOH HHMDOPMAIMH C YYETOM UX WHAMBHIYATBHBIX ICUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHCIIE C IPUMEHEHUEM JIEKTPOHHOTO O0YUCHUS M TUCTAHIIMOHHBIX TEXHOJIOTHH:

— JUIS JIMI C HAPYIICHUSIMU 3pPCHUS: B Me4aTHOU (opMe YBEIWYCHHBIM mpudTOoM; B hopme
3JIEKTPOHHOTO JOKyMEHTa; B (hopme ayauodaiiina (mepeBos yueOHbIX MaTepUalioB B ayarnodopmar); B
neyatHoil Qopme Ha s3pike bpaiinsg; WHIMBHIyadbHBIE KOHCYJIBTAIlMM C IMPUBICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUIYAIbHBIC 3a]]aHUS U KOHCYJIbTAIINY;

— JUTSl TUI] ¢ HAPYIICHUSMH CIyXa: B Me4aTHOH ¢opme; B PopMe IJIEKTPOHHOTO JTOKYMEHTA;
BUJICOMATEPHANIBI  C  CYOTHTpaMH;  WHIWBUIyaJbHbIC  KOHCYJAbTAIlAM C  IPUBJICYCHHUEM
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 MATEPHAJIbI (®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
TUCIUIINHE TPUMEHSETCS OaIbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OICHKH YCIEBAEMOCTH
CTYICHTOB. B OCHOBY OaJIbHO-pEHTHMHIOBOM CHCTEMBI ITOJIOKCHBI IPHHIHUIIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYJEHTa OCYIISCTBISCTCS B XOJA€ TEKYIIEro KOHTPOIsS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB 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 mkana 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
HAaKONUTEIbHOMY pelTUHry).CTyieHTaM, HaOpaBLUIMM B XOJ€ TEKYLIEro KOHTPOJS yCIIEBAEMOCTH IO
mucuuiuinHe oT 61 1o 100 GanoB M BBIMOJHUBIIUM Bce 00s3aTeNIbHBIE BHJIbI 3aINIAHMPOBAHHBIX
yu4eOHBIX 3aHATUHN, MO PELIEHUIO MpernojaBaTesis 0e3 MPOXOKICHHS MPOMEXKYTOUHOW aTTeCTalluu
BBICTABJIIETCS OLIEHKA B COOTBETCTBUH CO LIKAJION OLIEHKH PE3YJIbTaTOB OCBOEHUS IUCLUIIIMHBI.

Pesyabrar 00ydyeHuss cuurtaercs cGOpPMHPOBAHHBIM (MOBBILIEHHbIH YPOBEHb), €CIHU
TEOPETUYECKOEe COJIEp’KaHHE Kypca OCBOEHO MOJHOCTBbIO; MPHU YCTHBIX COOECEOBAHUSAX CTYAEHT
MCYEPIBIBAIOIE, IOCIEI0BAaTEIbHO, YETKO M JIOTUYECKH CTPOWHO H3JaraeT ydeOHBI MaTepual;
CBOOOJTHO CHpaBJsIeTCs C 3ajladyaMHd, BONpPOCAMHU M JPYTMMH BHJAMHU 3a/laHuil, TpeOyrommx
IPUMEHEHUs 3HAHUM, UCHOJb3yeT B OTBETE JOMNOJHHUTEIbHBIM MaTepual; BCe IMPEeAyCMOTPEHHbIE
paboueil y4eOHOM mporpaMMoil 3aJaHMsI BBIIOJHEHbBI B COOTBETCTBUM C YCTAHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOEH aHAJU3UPOBaTh IOJIYYEHHBIE pE3YJIbTaThl; HPOSBISET
CaMOCTOSITENIbHOCTh TPU BBIIIOJHEHUH 3aJaHHM, KaueCTBO UX BBIIOJIHEHUS OIIEHEHO YHCIIOM 0aJlioB
or 86 go 100, 4TO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH peE3yJIbTaTOB
00y4eHwusl.

Pesynbrar o00y4eHusi cumrTaercsi CcQOPMHMPOBAHHBIM (IIOPOrOBBLIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEPKAaHME Kypca OCBOEHO IOJIHOCTBIO; IPHU YCTHBIX COOECENOBaHMUAX CTYICHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOWHO Wu3jaraeT y4eOHBIH MaTepual; CIpaBlseTcs C
3aJjayaMy, BONPOCAMHM M JPYrMMH BHJAaMHU 3aJaHui, TpeOyroluxXx MpUMEHEHHUs] 3HAHUN; BCe
IpeyCMOTpEeHHBIe pabouell y4yeOHOM mporpaMMoil 3aJaHusi BBHINOJIHEHBl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEOOBaHUSIMH, CTYJIEHT CHOCOOEH aHaIM3UpPOBaTh IOJYyYEHHBIE pPE3yJbTaThl;
IPOSIBIISIET CaMOCTOSITENIBHOCTh IIPU BBINOJHEHMM 3a/aHUM, KadeCTBO WX BBINOJIHEHHUS 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
3aJaHUil HEe JIEMOHCTPUpPYET 3HAaHUI yueOHOro Marepuana, JOMYCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPyJHEHUSMU BBIMOJHSAET 33/JaHUSA, HE JEMOHCTPUPYET HEOOXOJUMBIX YMEHHI,
Ka4eCTBO BBINOJHEHHBIX 3a/laHUl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpPeOOBaHMSM, KadeCTBO MX
BBINOJIHEHHS OLIEHEHO YMCIIOM 0ayioB HUXKE 61, 4TO COOTBETCTBYET 1OMIOPOrOBOMY 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
pa3zHooOpa3ust s MOJIy4E€HHUS Pe3yIbTaToB, BOCIPUHUMAEMBIX JIIOJAbMH, KOTOPbIE TOKA3bIBAIOT CBOIO
3(pPEKTUBHOCTh B YCIOBMSX HENPEPHIBHOTO pocTa. bosblive maHHBIE CIy)XaT albTepHAaTHBOMN
TpaJMLIMOHHBIM CHCTEMaM yIpaBieHHUs 0a3aMu JaHHBIX U pelieHusM B pamkax Business Intelligence.
Taxum o6pazom, OoJbIIME TaHHBIE HE OTHOCSTCS K ONpPEIeIEeHHOMY KOJMYECTBY JaHHBIX WM JaXKe K
caMHUM JaHHbIM. BMecTo 3TOro TepMHH O3HAa4YaeT METOAbl 0OPAaOOTKH JaHHBIX, KOTOPBIE MO3BOJISIOT
pacripesielieHHyl0 00paboTKy HH(OpManuu. DTH METOAbl MOTYT MPHUMEHATHCS KaK K OTPOMHBIM
HabopaM JaHHBIX (HampuMep, COJEp)KaHHe BCeX CTpaHull B VHTEepHeTe), Tak W K HEOOIBIINM
(HampuMep, K COJIEpKaHUIO ASTON cTaTbu). bosbllime paHHBIE HMMEIOT Ba)XKHOE 3HAUEHHUE JUIs
ro0anpHOTO OW3HEca, MOCKOJIBKY OOJIbIlIee KOJIMYECTBO JAHHBIX NPUBOJUT K OOJee TOYHOMY
aHamu3y, KOTOpBI, B CBOIO ouepedb, obecrieunBaeT Oosee 3((HEKTUBHOE NPHUHATHE PELICHHH,
MOBBINICHHE ONEPAMOHHON 3(dekTuBHOCTH U cokpamieHuto 3arpar. Apache HTTP-cepsep —
cBOOOIHBIN BeO-cepBep. Apache sBnsercsa kpoccmuarpopmeHHbM [10, moepxuBaeT onepanoHHbIe
cucrembl Linux, BSD, Mac OS, Microsoft Windows, Novell NetWare, BeOS. OcHoBHbIMH
JOCTOMHCTBaMU Apache cunuTaroTcst HaAEKHOCTh U THOKOCTh KOH(PUTypaluu

Bonpocs! u 3agaHus 1Jist 00CyKIeHUS:
SI3BIKH TPOTPAMMHUPOBAHUS TSl aHAIN3a OOJBITNX JaHHBIX
[TnatHble 1 GecriaTHbIE HHCTPYMEHTHI 17151 00pabOTKH U aHalu3a OOJIBIINX JTaHHBIX
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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bazoseie meToapr 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 HHTCJUIEKTYAJIbHOT'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 mKan: OMHApHBIE, HOMUHAIBHBIC, TOPSIKOBBIC, KOJTMYECTBEHHBIC.
Tunsl 3aga4u: KiIaccupuKanus, perpeccus, IPOrHo3upoBaHKe, KIIACTEPU3alINs, aCCOLUAIIUS.
OCHOBHBIE TOHATHUS: MOJECIH AITOPUTMOB, METO OOyYeHUs, QYHKIHS MOTePh W (YyHKITMOHAT
KauecTBa, MPHUHIMII MUHUMH3AIUU SMIIMPHUYECKOro pHcka, 0000marmas crnocoOHOCTD,
CKOJIB3SILHI KOHTPOJIb.
Heiipon u MexxHelpOHHOE B3aMOJICHCTBHE.
Moenb TEXHUYECKOTO HEUPOHA.
HckyccTBeHHBIE HEMPOHHBIE CETH U UX apXUTEKTYpa.
CtpyKTypa MHOTOCJIOHHOM HEHPOHHOM ceTu.
OYHKINY aKTHBAIIUH.
[IpoGnema moHOTHI. 3a7a4a UCKITFOYAIOMIETO WITH.
[TonHOoTa OBYXCIOWHBIX CeTe B MpPOCTpaHCTBE OyleBCKUX (yHKUUN. AJNTOPUTM OOpaTHOTO
pacnpoctpanenus ommbokbonbmme gannbpie (Big Data): coBpeMeHHBIE TOIX0/BI K 00paboTKe 1
XPaHEHUIO.
[IpobGnema MHOKECTBEHHOTO CPaBHEHUS TAaHHBIX.
Mopuens Berurcienuit MapReduce.
Peanuzanuu anroputmoB Ha MapReduce.
O030p 3a7a4 W METOAOB MAIIMHHOTO OOyYeHHS M MHTEIEKTYaJIbHOTO aHaln3a OOJBIINX
JTAHHBIX.
AHanutrueckas 00paboTKa CI0XHOCTPYKTYPUPOBAHHBIX OONBIINX JaHHBIX.

IIpakTnyeckoe 3ansaTue Ne 2. [loctpoenne camoopranusyomei kaprol 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. . 1.

2. Knuxnume MbluiKoll TIO KHOTIKE ¢ uBeTHOW kaprod KoxoHeHa Ha MaHenn MHCTPYMEHTOB
«NeuralAnalysis». B otset mosiButTCst uanoroBoe okHo «Selectdatasourcey», mpemiararoriee yrOYHUTh

napameTpbl 00JIaCTH JaHHBIX JJIST paOOTHI.
Select data source: ==

Enler columns with data [for example: 4-E.F.G K-44]

3

Enter first row: 1
Enter last raw: 45

W Use first row as column names

W Use datain the first column as row ID

Puc. 2. 2.
B mamem mpumepe mpesraraeTcs MCIOIB30BaTh NMEPBYIO CTPOKY KaK Ha3BaHHS CTOJIOIOB, a TEPBBIi
cTonbell KaK Ha3BaHUs CTPOK, T.€. KJIACTEPU3YEMbIX JaHHBIX.
3. Ecnu mapametpsl BBosa Bac ynoBieTBopstoT, Haxcmume kKHOTIKY «OK».
4. Tlepen Bamu oTkpoeTrcss ocHOBHOE OKHO Tporpammbl Kohonen Map, koTopoe comepkuT  JBa
nucra «Projecty u «Resultsy.
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“{ Kohonen Map ===

Program  Help

Proiect | Results |

Patiems Kohonen Network

Create pattems

Principal components Project

Load Project

il 1

Puc. 2. 3.

5. OrtkpsiBiniics nepen Bamu muct «Projecty mo3Bossier ompenesiuTh U mpeaoopaboTaTh JAaHHbBIC
JUISL TIOCJIEAYIOIIEro MCIONb30BaHusA. Kpome TOro, ¢ 3TOro JMCTa MOXXKHO COXPAaHUTh OOYYEHHYIO
HeiipoceTh  («SaveProject...») wiM  3arpy3uTh YK€ COXPAaHCHHBIH B  IPOLUIOM  IPOEKT
(«LoadProject...»). [TepBoe, 4TO BaM HaJ0 CAENATh, - 3TO ONPEICIUTH BXOJBI, ISl Yero HAXKMHUTE Ha
KHOTIKY «Createpatterns...».

6. B orkpsiBmemcs: nuangoropom okHe «Selectrelevantcolumnsy BeiOepere B OKHE JICBOTO CITHCKa
«Allcolumnsy HeoOx0uMbIE BXOBI U C TIOMOIIBIO KHOTIOK «>» HJIH «>>)» MEPEBEIUTE B OKHO CITHCKA
«Selected». KoppeKTupoBKy BBIOpaHHBIX BXOJOB MOXKHO IPOBECTH HCIIONB3Ysl KHOIKH «<» HWIJIHU
«<<y». OTMETHM, YTO BCE JaHHbBIC SBJSIFOTCS BXOJIHBIMH U YYACTBYIOT B O0YUCHHH.

Select relevant columns

Onnara

Joar
HenonocTaskn
Cyficuamu

(33

BIENE[E

Al columng Selected

™ Estract principal components Normalize
oK Cancel

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

HakaTueM KHONKH «OK» 1 BCPHUTCECHB OKHO «SEIECtreIevantCOIumns».
Inputs normalization &J‘

Kind of normalization

" Leave data unnormalized

" [-1. +1] nommalization

" tanh - narmalization

(1]4 | Cancel |

Puc. 2. 5.
8. Cnenyromuii stan — co3ganue cet — kapThl Koxonena. Haxaruem knomku «CreateNetwork...»
nepeiinte B quanoroBoe okHo «Dialog» u 3amaiiTe mapaMeTpsl CETH: YHCIIO SAYEEK 110 TOPU3OHTAIH U
BEPTUKAJIH.
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oz [
Enter numnber of rows: |3—
Enter number of colurmns: I:{—

ak I Cancel |
—— —

Puc. 2. 6.

B namem mpumepe Mbl BbIOpanu pa3Mepbl KapThl 3x3, T.e. Bce paiionsl PT Oymytr pa3Outel Ha 9
KJIaCTEPOB.

9. TloarBepaute BbIOpaHHyI0 Bamu koHdurypauuio Helipocetn HakatueM KHomku «Ox». Jlamee

ABTOMATUYECKHU CTAPTYET MPOLIECC O0yUESHUSI.

10. TTo 3aBepiieHHH MpoIiecca 00yUCHHUS T aHAIM3a PE3yJIbTaTOB MepeiauTe Ha 3aKiaaKy «Resultsy.
(eSS

“1 Kohonen Map - =
Program  Help.
Project Resuits
~Cutput to Excel Warksheet
¥ Use active Excel sheet
Workbook: Patiorsr2_+
Cel Deserption. e |
Find Cell
# I~ Outout IDs
First cel [A1
Output

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

Choose parameters to create map: ﬂ
The coloring of the map iz
* iaverage of some feature in the celt
" existence of some fzature in the cell
The following column will be a feature: Number of colors in palette:
IDnna'ra - |2 vI
ok I Cancel |
Puc. 2. 8.
BBI60p PpacCcKpaCkKu KapThl 110 OIUIATE C IIATHKO CTCIICHSAMMU I'palalilui IIBETA.
| Onnara map » = B [t
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 celt

" existence of some feature in the cell

The fallowing column will be a feature: Mumber of colois in palette:
I HenonocT askid vl |2 -
ak. I Cancel |

Puc. 2. 10.Bei00p packpacku KapThl IO HEJOMOCTABKAM C YETBHIPbMS CTETICHSMH I'paJIalliy [[BETA.
51 Hesonocrascamap I IR el

Actions  Map

.

Puc. 2. 11.Pe3ynbTaT packpacky Mo HEJONOCTaBKaM.
Pa3mepsl kaxzmoro Kpajgpara-kjacTepa IIPONOPLUOHAIBHBI YUCIY IIPUMEPOB, IPUHAIIEKAIUX
JAHHOMY KJIacTepy Iociie 00yueHHUs.

Kunomnka «CellDescription...» - ompezeneHie yCpeAHCHHBIX 3HAUCHUI BXOIHBIX MapaMeTpoB JUIs
JAHHOTO KJIacTepa (SMeKH) U IPUHAJJIekKAIIUX EMY IPUMEPOB.

Cell description =]
Active cell:
Mumber of poirts: 3
&1 > 2
— Cellinformaticn
Drata paints in thiz cell Cell center: Cell averages:
ArPBISCEWA " 1.31 - Onnara 1.32 - Onnara
KT AHEILCKME F 1.66 - Nonr 1.66 - Nonr
ApckMin 0.00136 - Hegonoctaex.  |0.00132 - HegonocT ae.
BamracuHckui e 1.56 - Cyticuamuu 1.56 - Cytcuauu
ByuHzrMi 1
M aragpiuckMi
MeHzEMHCEHE
CapmaHoBckHi il
Wi A= i

Puc. 2. 12.0nucanue knacrepa Al.

Kuomnka «FindCell...» - mouck ximactepa, KOTOPOMY IIPUHAJICKUT JaHHBIN TIPUMED.
Cell finder

— D search critenia:

10 list. Click o 1D ta find cel

¥ Show all1Ds

Use |0z that contain substring:

Find |

— Result

Cell. containing selected [D: ittt etk

43 ANbKEEBCKMA

Close
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Puc. 2. 13.0npenenenue kiacrepa, K KOTOpOMY MPUHAJICKHUT AJIBKEEBCKUHN paiioH (pe3ybTar —
kiactep A3).
Knomka «Outputy - COXpaHEHHE PE3YJIbTaTOB B KHHTE MSExcel.

] eiin Mpaska Bug Beraska dopuar Cepene farnsie Owvo 2 Adobe PDF =15 x|
DR any %%a&n e AN DY - 1) [6E|TEE
aial €y s -xxul=E=E=EF %, B9 Ca-A
Rics | =] Cybeugun
1 2 3 1 5 6 7 8 9 10 il 2 [E] [ 5 G 7 18 =
1 | Paiton |Onnara_[Qonr|t [CyBeumamm | =
2 |Arpuiackus 127 2 0.0014 136 A 1
3 | AsHakaeackit 122 137 0.0072 063 B 3 21 Kohonen Map = |
4| AxcyBaeackni 174 14 0 0.86 A 2 Program _Help
5 Acransncani 213 199 0 156 A 1
6 | Anexceeecuni 144 286 0.0006 154 ] 1 Proect  Results
7 Anereescini 1006 0.87 0 0.58 A 3
8 | Ancmerseackiit 103 256 00054 1,09 ] 2 L e
9 | Anacrosckui 151 226 0 1 ] 2 ¥ Use acive Excel sheet
10 | Apckmit 119 172 0 1,54 A 1
12 o T ) — — [eiais | =
3BNUHC KNIl B K | B Workbook: Hil-2.
13| Bamracuwcrnis 137 146 0,0004 157 A 1
14 Byrynemunckini 12 274 0.0026 0.99 8 2 Call Description. (oo
15 Bywrckmi 122 163 0.0006 166 A 1
16  Bexweycnonernis 082 34 0 162 ] 1
17 | Buicokoropkuit 118 22 0.0076 086 B 3 o] I Ouput IDs
18 | [poroxanoscknit 236 082 0 052 A 2
19 Enabyxcani 174 3.02 0.0756 131 c 3
20 3amwcani 173 176 0.0118 092 ] 3 Fis col F2
21 3eneroponecrii 112 314 0,009 0.79 c 2
22| Kaiibuyan 184 612 0 1,01 c 1
23 | Kawckoycrammcknii 184 0,88 0 0.96 A 2 = -
24 | Kyxmoperani 133 22 0,0273 0,84 ] 3
25| Mawweacni 082 365 0 084 c 2
26 | Nenunoropeknii 123 253 0.0019 0.91 ] 2
27 | Mamagwcni 16 1.07 0 19 A 1
28 | Menaensegckuit 139 27 0,009 163 ] 1
29 | Menzenmuckmit 1,05 1,39 0 1,79 A 1
30| Mycmiomoscrui 151 281 0.0038 194 ] 1
31 Hab. Yenmes 126 238 0.0001 021 ] 3
32 Hixexamer 133 194 0,0089 0,38 8 3
33 Homowewnmciani 107 455 0.0203 0.9 c 1
34 | Hypnarcimni 122 175 0.0759 134 [ 3
35 Mectpeuumcrni 113 342 0 126 8 2 =
14«7 [o1]{ Viows 2004 Vo 2004 { Asrycr 2004 / Ceraips 2004 / Oxinbps 2004 / Hosbpe 2004 ), fexabpn 2004/ |4 B
oToso Cymma=221,6519 NUM

I — e ———|| e
KOMMOHEHTEI 4. || . Microst ki y Gy v NS I 7

Puc. 2. 14. BLIpr3Ka MAHHBIX I KaXXI0r0o paHOHa B Tabmuiry Excel.
B Hamem mnpumepe paHHbIE BBITPY)KAIOTCS B sA4eiiku, HauumHasg c F2. Jlng kaxnoro paiiona
YKa3bIBAaeTCS KJIACTep, K KOTOPOMY OH NpUHAIIeKUT. Kiactepbl 0003Ha4aroTcsi JIBOMHON
mapkupoBkoii BYKBA TI1®PA.
11. IIporpaMMa mMO3BOJSET TAaKXKE YIPABIATh IMapamMeTpamH Ipoliecca OOY4YeHHs] U HM3MEHEHHS
[IBETOBOM MaJUTPbl packpacku kapTbl Koxonena. Jlyis TOro BbIOEpUTE MYyHKT MEHIO «Programy,

nyHkT «Preferences» u ganee «SetCustom...».
* Kohonen Map [E=E )

Program | Help

Preferences » Set Custom... L

Set Defaults

[ Use active Excel shest

Create New Map...
Workbook:
Cell Description.. Worksheet:
Find Cell... I Outout D
put Ds ||

First cell: F2

Puc. 2. 15.
B otkpeiBimemcs okue «Programpreferences» na sakmaake «Colors» MoKHO yCTaHOBHTB JpyTHE I[BETA
TpaJalliOHHON PacKpacKH KapThl,
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1 N
3 ¥ Kohonen Map (=[=] = ]
2 Program A
1 g Program preferences ‘ll
1 Project  Red
3 Colors |TrT—_|mir|g Parameters |
2 Here you can view and change color palette of your Kohonen
2| map. Double click on the color you need to change
Leer ﬂ

OcHoeHbie UBeTa

Palette for the following number of colors

4 -

EEEEEEEN

I T

LononHutensHels useTa

l_ l_ l_ l_ l_ l_ l_ l_ Ommera MpHMERTE.

o e o o o |
OnpegeniTs UBET >3

T

Puc. 2. 16.
a Ha ctpanuie «Trainingparametersy - mapamerpbl 00y4YCHHUs CETH.

Program preferences

Colors  Training Parameters I

Number of iterations: 12000
i Initial stiffness: 2
Delta: 0.0

Decay factor: ID.DD1

OK I CrmaeHa | HDMMBHHTbl

Puc. 2. 17.
BoccTaHoBHTE ITapaMeTphbl MPOrPaMMBbI IO YMOJTYaHUIO MOYXKHO, BEIOPAB TaM e IMOIIYHKT MeHI0 «Set
Defaultsy.
12. CoznnaBaemas nipu Haxkatuu kHomku «CreateNewMap...» kapra sBIsieTCS akTUBHOM: TIPU JIBOMHOM
IIETYKEe MBI Ha KakKoi-11bo sueiike oTkpbiBaetcst okHO «Celldescription», B koTopom ymo6HO
IPOBOJINTH aHAIIN3 YCPEIHEHHBIX 3HAYEHU I TapaMeTPOB.

T flonr map (=[=] = ]
Actions  Map a | il | 12 | 3 |
oe
Ip
Lits |
Active cell
lm Mumber of points: 8
- . Cellinformation

0,0008 1.66 Al Diata paints in this celk Cell center Cell averages:

0 1.62 B -
0.0076 0.86 Bl ANBMETEEECKHI 1.27 -Onnata 1.27 -Onnara

. 2 L ANaCTOBCKMA 2.59- Hoar 2.53- Ooar

0 0,52 Al EYrynbMdHCEWE 0.0013 - Hegonocraekw | 0.00133 - HenonocTask

0,0756 1.31 cl NeruHorapcrui 117 - CyBeuamm 1.17 - Cytouanm
il MNecTpeurHCR Ui

0,018 0,92 BU| | |Tycamaonms 1
0,0096 0,79 Gl YepenwaHckui

1] 1.01 C| HuCTONoNBCKME

0 0.96 Al
0,0273 0.84 Bl

0 0,84 cly
0,0019 0.9 B

0 1.96 Al
0nnoc 1g ol

Puc. 2. 18.
JIOTIOTHUTENBHO TNPEAYCMOTPEHA BO3MOXKHOCTh COXPAaHEHHs H300paKeHUs KapThl pacKpacku B
dbopmare *.bmp s mocieayronero sKcmopra yepe3 Kimmnoopa B moosie qokymertel MSOffice. [lms
ITOr0 B OKHE KapThl BEIOEpUTE MYHKT MeHIO «ACtions» u nanee «CopytoBitmapy.
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5] Joar map E@g

| Actions | Map
Copy to Metafile

Copy to Bitmap

Puc. 2. 19.
Hanee Bepuurech B AokymeHT MSOffice u nmpoussenuTe BCTaBKy puCyHKa KOMaHI0N «Paste» meHio
«Edity.

e o e e G 1 b =B
(O Y I
Loaea-

Byt st x
W WO =S T
TN

Puc. 2. 20.
13. Terepp OCTaNOCh COXpPAHHUTH pPE3yNbTaThl paboOTh.. B mporpamMme mpemxycMOTpeHbl (GYHKIHA
coxpaHeHus TpoekTta (KHomka «SaveProject...») u skcnopra pe3ynbTatoB Hazan B kuury MSEXcel.

Jlyis BKCIopTa pe3ysbTaToB MepeianTe Ha 3aKkiaaky «Projecty, 3amaiite HeOOXOAMMBIC MapaMeTpPhl U
COXpAHUTE PE3yJIbTAThl HAXKaTHEM KHONKH «OK».

:|: CoxpaHunTh Kak ﬁ
Manka: I |, Matiet j - I‘:_“F E-
Vman Jata nzme...  Tun Pazmep Kntouessie...
| Untitled.krmp
W daiina: |Lab-rc|b-3.lm1p CoxpaHuts I
Twn caina: IKohonen map projects (~kmp) LI Omvena |
Puc. 2. 21.

Hepequb JAOKJIAA0B IO TEME 2 «HHTeJ’IJ’IeKTyaJIBHBIﬁ AHAJIMN3 JCATCIbHOCTHU NPEANPUATUH

[TocTpoeHne aHAMUTUYECKUX TTPEATTOKEHHUI
OnepaTruBHBIN aHATN3 UHTEIJIEKTYaJIbHBIX JAHHBIX
[Touck 1 mocTpoeHue acCOMAaTUBHBIX MPABUI
IToctpoenune nepeBa nenen u aepeBa pereHmit
Camoopranusyromue kapTsl KoxoHeHa.
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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 TPABWI 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 TpaH3akuii Ha OCHOBE YEKOB MOKYIOK 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. Chopmuposats Habop u3 30 TpaH3aKIMi HA OCHOBE YEKOB ITOKYIIOK B Mara3wHe
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. ChopmupoBats Hab60p u3 30 TpaH3aKLMil HA OCHOBE YEKOB MOKYIIOK 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 OJUHAKOBBIX HayalbHBIX YCIOBUAX (Tpu
OJIMHAKOBBIX MOPOTOBBIX 3HAUYEHUSAX A MOJACPKKH M JOCTOBEPHOCTH) U CPABHUTH IOJIy4EHHbBIE
pe3ynbTathl. [[j1s1 TECTOBBIX BapMaHTOB BBINOJIHUTH PYyYHBIE pacueThl (Harpumep, ¢ IpuMeHeHneM MS
Excel) u pacueTs! ¢ npuMeHEeHHEM TPOrpaMMHBIX OMOIHMOTEK Ha si3bike Python.

Jlis BapHaHTOB M3 PENO3UTOPUEB BBIMOJIHUTH pacyeThl C MPUMEHEHUEM MPOTrPaMMHBIX
6ubnuotek Ha s3pike Python. B kauecTBe aaropuTMOB MOMCKa aCCOIMATUBHBIX MPABUI MCIIOJIB30BaTh
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
INPUMEHEHHEM pa3JIMYHBIX aJIrOPUTMOB M IOCTPOUTH JAMArPAMMBbI, ITO3BOJISIOLINE BBINOJIHUTH
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 /ISl KOMIICKCHOM OLIeHKH 0e30MacHOCTH
aBTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHUS U Pa3padOTKH CHCTEM NPOAKTHBHOM 321U ThI

HH(pOpMaLH HA OCHOBE aHAJIN3a cOObITHI B NHPOPMALMOHHOI cHucTeMe»

1. IlonsiTHe HHPOPMAIIMOHHOTO XPAHWIHIIIA.

2. IlpuHuuns! NOCTpOEeHUs! MHOOPMAILIMOHHBIX XPaHHJIUIIL.

3. 3apauu u cpenctBa anMuHucTpupoBanus MAC.

4. TpeboBaHuUs K KayeCcTBY JIaHHBIX U CIOCOOBI €ro o0ecrneyeHus Mpu 3arpy3ke B HH(pOpMalMOHHOE
XpaHWINIIE.

5. IIpobnemsl, paspemiaemMple TpU MPUBEACHUM TaHHBIX EAMHOM CTPYKType HH(POPMALUOHHOTO
XpaHWINIIA.

6. KoHuenmuu nocTpoeHus CTPYKTYp XpaHHIUI JAHHBIX.

7. Ha3HaueHue, cocTaB M BBINOJNHAEMbIE (YHKUUU 0a3bl METAJaHHBIX — PEMNO3UTOPUS XPaHMUIMIL]
JTAHHBIX.

8. IIpMHLMIIBI CO3/1aHUS PEIO3UTOPUS XPAHUINLL JAHHBIX.

9. DnemeHTh MojeNed NaHHBIX XpaHuiuma (¢pakr-Tadnauia, TaOJUIBl W3MEPEHUH, KOHCOJIbHAs
TabIMUIaA).

10. Cxembl IpeCTaBIEHUS — MO MHOTOMEPHBIX JaHHBIX.
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8.3. TumoBble KOHTPOJIbHbIE 33/IaHUSl WJIM HHbIe MAaTepHaJbl JJs TMPOBeJeHUs:
MMPOMEXYTOYHOM ATTECTAIIMA

dopma npoBeieHUs TPOMEKYTOUHOM aTTecTaluy M0 AUCLUUIIIMHE: 3K3aMeH (10 pe3yabTaTam
HAKOMHUTEIBHOTO PEHTHHra WM B (JOPME KOMIIBIOTEPHOTO TECTHPOBAHMS).

YcTHO-tuchMeHHas (opMa Mo BOMpOcaM K SK3aMEHY Mpearojiaraercs, Kak MpaBuio, IS
Cauy aKaJeMHUYECKOH 3a0>KEHHOCTH.

OIIK-4: UOIIK-4.1, UOIIK-4.2. Cnoco0eH oCylIeCTBJIATH COOp, 00padOTKYy M aHAJIN3
HAYYHO-TeXHMYECKOH HH(POpMANUM 10 TeMe MCCJIeI0BaHUNA, pa3padarbiBaTh IUIAaHbI M
NPOrpaMMbl IPOBeJIeHNsI HAYYHbIX UCCJIeJOBAHUI U TEXHMYECKHUX Pa3padoToK

1. Tlepeuncnure 3aa4 HHTEIUICKTYAILHOTO aHAIIN3a JTAHHBIX

2. Uto moHWUMaeTcs TMOJ KJIacTepoM OOBEKTOB JAHHBIX, B YEM €ro MPEUMYyIIeCTBa MEpe.
KJaccuukanuen

[Tepeuncnure TpeOOBaHMS K KIACTEPU3AIMHU B HHTEIUICKTYAILHOM aHAIIN3€ JaHHBIX

HazoBute KaTeropuu, Ha KOTOPbIE MOXKHO Pa3JIelIUTh METObI KJIIaCTePU3AIIH

[TpuBenuTe MpUMEPHI METOIOB KJIACTEPH3AIIUN

[lepeuncnure XapakKTepUCTUKU KJIacTepa U TaiTe X KPaTKoe OMUCAHUE:

[Tepeunciure OCHOBHBIC HEJJOCTATKA METOJIOB KJIaCTEPH3AI[UU

Ha3zoBuTe 0OCHOBHBIC ITPOOJIEMBI KIIACTEPHOTO aHAJIN3A

HasBanmwe paccTOsIHHS, WCIOJIB3yeMOE B alIrOPUTMax KIIACTEPU3AIMH, BBIYUCIISIEMOE I10
naHHOU opmyie
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10. Ha3Banue pacCTOSIHUS, HCIOJb3yeMOE B airOPUTMax KIIACTEPU3AIMH, BBIYHCISIEMOE 10
TaHHOU (hopmyIie

d:(.rr..TJ ] =

L1}

d”{xr.x_r}—z X, =Xy
=1

11. Ha3BaHWe pacCTOSIHUS, HCIOJB3yeMOE B AITOPUTMAX KIACTEPH3AIMHU, BBIUUCIIEMOE II0
JaHHOH (popmyre

d.(x.x;)=max|x, —x,

I<r=m
12. Ha3BaHue pacCTOSIHUS, HCIIOJIb3YEMOE B aITOPUTMAX KJIACTEPU3AIUH, BEIYUCIIEMOE IO
JaHHOM opmyne

dy (x.x)=(x—x)8 " (x,—x,) .

13. Packpoiite onpenenenne Jlepero pemennii (DecisionTree) —

14. TTo kakoMy aJITOPUTMY OCYIIECTBIISIETCS IOCTPOCHUE JepeBa

15. Knaccugukanus kak METOJ UHTEJUIEKTYaJIbHOTO aHaJIN3a JaHHBIX
16. JlaiiTe XapakTepUCTHKY MPOCTOH Ki1acCUPHUKAUN

17. OCHOBHBIMH 3TalaMHu MpoIecca KIacCuOUKAIIUN SBIISIOTCS:

18. Vkaxure 1emb npouecca Kiaccuukanuu

19. HazoBuTe nocTonHCTBA HelpoHHOM ceTn KoxoHeHa

20. HazoBute HenoctaTku HepoHHOH cetn KoxoHneHa

IIK-1: MHIIK-1.1. CpnocoGeHn npoBecTH 00c/jIe10BaHHEe W AHAJIU3 JIeSAITEIbHOCTH
nozlpasne.neﬂnifl NpeanpusaTus, 1 Ha UX OCHOBE BblﬁpaTl) TEXHOJIOI'MM U OCHOBHbIC¢ KOMIIOHCHTBI
€031aBaeMbIX HHTE/VICKTYAJIbHbIX 1 HH(POPMANMOHHO-AHAJIMUTHYECKHUX CHCTEM

Yro nmonumaercsa noj Data Mining? B kakoM roay u keM ObLIO JaHO JaHHOE OIpe/iesieHue?
KakoBa xmaccudukanms 3agad Data Mining?

JlaiiTe KpaTKoe OMHMCcaHue 3a/jaue aHaJIu3a JaHHBIX - KJacCcH(uKanus

JlaiiTe KpaTKoe ONHCaHUE 3a/1a4e aHAIN3a IAHHBIX - PErpeccust

A
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JlaiiTe KkpaTKoe OnHCcaHuE 3a/1a4€ aHAIN3a IAaHHBIX - KJIACTepU3aLMs

JailiTe kpaTkoe onmucaHue 3aja4e aHaJIu3a JAHHBIX - MMOMCK ACCOLMATUBHBIX MTPaBUII

B gem 3axmrouaetcs nens Texnonoruu Data Mining. Kakue cymectByrot Buabl mojaeneid Data
Mining?

Kakue momxompl M METOIBI OTHOCAT K 0a3oBbIM MeTojgaM Data Mining? VYikaxute ux
HEJIOCTATKU

JlaiiTe KpaTKyr0 XapaKTepUCTUKY T€HETUYECKUM allfOPUTMaM

JlaiiTe KpaTKyrO XapaKTepUCTUKY HEHPOHHBIM CETAM

[lepeuncnure 3Tanbl HHTEIUIEKTYaIbHOIO aHAIN3A TAHHBIX

KakoBo nasznauenue crangapra CWM (Common WarehouseMetamodel) Data Mining?
[lepeuncinure OCHOBHBIE CTaHIAPTHI B o0macTi DataMining.

Ha kakue koHuenryanpHbie 00s1acTu pasaeieH [laker Data Mining ctangapra CWM?

Kakoga crpykrypa crangapra CWM-DM?



