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1. IEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11(0)
AACHUIIJIMHE, COOTHECEHHBIX C IIJTAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

1.1. lleab ocBoeHMST AUCUUILIUHBI

Llenpro 0cCBOCHUS NUCHMILINHEL SIBJISCTCS:

- ¢opMupoBaHHE y OOyYarOIIMXCS MPO(ECCHOHATBHBIX KOMIICTCHIIMM, HAIpPaBICHHBIX Ha
pemieHne 3amad  Mpo(ecCHOHABHON JEATeTbHOCTH; pPa3BUTHE HABBIKOB MPOQeCcCHOHAITBHON
JeITEILHOCTH.

1.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIIINHE

Kon u HanmMeHOBaHMe Koa u HanmeHoBanue Ili1ianupyembie pe3yabTaThl OcHoBanue (IIC)
KOMIIeTEHINI HH/IMKATOPA o0y4eHHs MO JMCHHUIIINHE * st
JTOCTHKEHUS KOMIIETCHIIUH HPOQ)eCCHOHaHBPHX
KOMIICTCHIIUH
[IK-3. Crocoben WIIK-3.1. Aranmm3upyet 3HaeT: MPHUHIUITEI IPOBEICHUS 06.016
OpTaHH30BBIBATH BXOJIHBIC JAHHBIC; TIPEANIPOEKTHOTO HCCIICOBAHUS, PyxoBoauTemns
paboTHI 1Mo MPOBOJUT TEXHHUKO- MIPUHIMIBI ¥ METO/IBI aHAIN3a MIPOEKTOB B 00JIacTH
MOJICTTHPOBAHUIO 9KOHOMHUYECKOE MIPEAMETHON 00IacTH NCCIEIOBAHNS; | MH(POPMAITHOHHBIX
npuknagseix UC u obocHoBanne UT-nipoekra YMmeet: 000CHOBBIBATh BEIOOP TEXHOJIOTUI
PEUHXUHUPUHTY HNIIK-3.2. CocraBnser TEXHOJIOIMil U KOMIIOHEHT
MPUKIIAJHBIX U TEeXHHYECKOe 3aJJaHHue Ha CO3/1aBaeMbIX HHTEJUICKTYaNbHBIX U
nH(pOpMaMOHHBIX pa3paboTky UH()OPMALMOHHO-aHATTUTHYECKHX
MPOIIECCOB nH(OpMaLMOHHOI cHcTeMBbl | cucTeM U (GopMHpOBaTh 0a3y 3HaAHMI
MPEeNNPUITHS U UIIK-3.3. Beimonaser u 6a3y mpasuil B 00JacTu BEIOOpa
OpraHu3aIu aHaJIM3 PUCKOB B MPOEKTaX | KOH(Urypauui u cocraBa
B obmactu UT n nH(GOPMaANNOHHO-aHATUTHIECKIX 1
MH()OPMAIMOHHBIX CHCTEM 9KCTIEPTHBIX CHCTEM
Buiageer: HaBbIKaMU N3BJICUCHUS U
TIPUMEHEHHNS 3HAHUH
MIPOEKTUPOBAHUSI MHTEIIEKTYaIbHBIX
1 MH(OPMAIIMOHHO-aHATNTHYECKUX
CHCTEM

2. MECTO [JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBLHOHN
IMPOI'PAMMBbI

JlucuuiuinHa OTHOCHTCA K 4acTH, (OpMHpYeMOW y4YaCTHHKaMH 00pa3oBaTelbHbIX
oTHomieHud, brnoka 1. Jucuumuuuel (Moxynu) nporpamMbl Maructpatypsl (IIpodeccnonanbhblii
MO/TYJIb)

3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI
3.1. O0beM M CTPYKTYpPa AUCHMIIIHHBI

OO0mas TpyJI0éMKOCTh JUCIUIUIHHBI cocTaBisgeT 5 3.e. (180 wac.), ux pacmnpesnereHue 1o
BUJaMU pabOT U CeMeCcTpaM MPEeACTaBICHO B Ta0JIHIIE.

Buabl yueOHBIX 3aHATHH U pa0oThI 00yYaI0IIUXCSH TpynoeMKoCThb, 4ac
O0mas TPyA0eMKOCTh JUCHHMILIHHBI, 4aC 180
KonrakTHas padora o0y4aommuxcs ¢ NpenojapareyieM 10 BUAaM y4e0HbIX 56/14
3aHATHI (BCero), B T.4.:
3aHATHS JIEKIIMOHHOT0 THNA (JIEKI[UK) 24/6
3aHATHS CEMHHAPCKOTO THNA (CEMHUHAPDI, IPAKTHYCCKHUE 3aHATHS, IPAKTUKYMBI, 32/8
KOJUIOKBHYMBI U MHbIE aHAJIOTHMYHBIC 3aHSATHSA)
JadopaTopHbie paGoThI -/-
CamocrosiTe1bHasi padoTa BCero, B T.4.: 97 /157
CaMonoAroToBka o TemaM (pasjenam) JUCHUILIUHBI -/-

BeInosiHeHNE KypcoBOTO MpOeKTa /KypcoBoil paboThl -/-




Buabl yueOHBIX 3aHATHH U pa0oThI 00yYaI0IIHXCS

TpynoeMKoCThb, 4ac

KonTpoas (3k3aMeH)

2719

HpOMe)KyTO'lHaH aTrecranus

JK3aMeH

[pumeuanue: -/- 06vem 4aco8 COOMBEMCMEEHHO 0I5l OUHOU U 3A0UHOU POPM 0OYUEHUs

JlucuuiinHa pean3yeTcsi TOCPEACTBOM MPOBEICHUS KOHTAKTHON paboThl ¢ 00yJaromuMucs

(BKITFOUAS

IIPOBCACHUEC

TEKYyHIETo KOHTPOJIA

00ydJaroumxcsi ¥ MPOMEXyTOYHOM aTTeCTalUH.
B mnpomecce ocBOeHHS AMCHUILIMHBI MOXET MPHUMEHSTHCS JJIEKTPOHHOE OO0y4YeHHEe U
JTUCTAaHIIMOHHBIC 00pa30BaTEbHBIC TEXHOJIOTHH.
B mpouecce ocBOeHMs AMCHUILUIMHBI 00y4Yaronecs 00ecleYeHbl JOCTYIOM K 3JIEKTPOHHOU
nH(}OPMaLIMOHHO-00pa30BaTEIBHOM Ccpejie U AIIEKTPOHHO-OUOIMOTEYHBIM CHCTEMAM.

yCTIEBa€MOCTH ),

CaMOCTOATEIbHOM

3.2. Cogepxanue JUCUMILIIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

paboThI

Ilnanupyembie Bupl yueoHo#i padoThl
Pe3yabTaThbI KonTakTHas paéora =
OCBOCHHUS: <
Kox ) o g o E o TleDole,l
(opmupyemoii = 2 S 5 = LYALED
RO ACHITHM HaumeHoBaHue pa3aeioB, TeM ’: S :’: = < KOHTPOIH
M HHIAKATOPbI E ; E = & (HamvMeHOBaHHe
JOCTHKEHHU S = = S = OLIEHOYHOI0
KOMIIeTeHIHii q% § E g S_ cpencTsa)
5 28 |3
@)

IK-3. Tema 1. TexHo10TMM M CPEACTBA HHTENIEKTYAJIBHOIO JHoxmnan/
UIIK-3.1; aHAJIN3a JaHHBIX cooOrienne
UIIK-3.2; Teopernueckue OCHOBBI TEXHOJIOTHIA 6/2
HNIIK-3.3 MHTEJJIEKTYaIbHOTO aHAM3a M HKCIIEPTHBIX CUCTEM IS

oreHkn 6e3onacuoctu MIC

Ipakrnuyeckoe 3anaTue Ne 1. IlpaxTuueckoe Brinonnenue

mpuMeHeHrne TexHonornd Data Mining u 3KCHEpTHBIX 10/2 MPAKTHICCKUX

CHCTEM 3aJaHuN

CamocrosrensHas padorta Camocrositens

.HOHFOTOBKa K IIPAKTUYCCKOMY 3aHATHUIO. 30/50 HOE I/I3ytleHI/Ie
y4eOHBIX
MaTepHaJioB

ITK-3. Tema 2. MHTe/IeKTYaNbHbIN aHAJTU3 J1eATEIbHOCTH Joxman/
WIIK-3.1; | npexnpusTus cooO1eHne
WUIIK-3.2; 2.1 IlocTpoeHue aHATUTHYECKUX TPEATIOKEHUN
WNIIK-3.3 2.2 OnepaTWBHBIA aHAIN3 WHTEIUICKTYAlbHBIX MaHHBIX | 8/2

2.3 Ilouck 1 MOCTPOEHHUE ACCOLIMATUBHBIX MTPABUII

2.4 Tloctpoenue AepeBa LeNel U 1epeBa pelieHui

2.5 Camoopranuzyrouue kapTsl KoxoHena.

Ipakruyeckoe 3anatue Ne 2. [locrtpoeHue Brinonnenue

camoopranu3yolei kaptel Koxonera. 10/2 MIPAaKTHYECKHX
3aJJaHuHA

CamocrosrenbHas pabora Camocrosrens

.HO}IFOTOBKa K IIPAKTUYECKOMY 3aHATUIO. 30/50 HOEC I/I3yq€HI/IC
y4e0HBIX

MaTepHaJioB

IK-3. Tema 3. IlpuMeHeHHe cHCTeM H3BJIeYeHUS] 3HAHM Hoxman/
UIIK-3.1; Merogamu Data Mining ¥ HMHTENIEKTYaJbLHOIO cooOmenne
UIIK-3.2; aHaJIM3a JJAHHBIX IS KOMILIEKCHOH  OIIEHKH
WIIK-3.3 0e30MacHOCTH aBTOMATH3MPOBAHHBIX cucrem | 10/2

yInpaBjeHHus W Pa3paldoTKM CHCTeM HPOAKTHBHOI

3aIMThI HHPOPMALIH HA OCHOBE AHAJIN3A COOLITHII B

HH(OPMALIMOHHOI cHCTeMe

IIpakTtuyeckoe 3amsitme Ne 3. [IpenukruBHas Brinonnenue

aHaTUTHKA 12/4 MPaKTUICCKUX
3aJJaHul

CamocrosrenbHas padora 35/573 Camocrosdrens

JloaroroBka K MpakTHYECKOMY 3aHATHIO.

HOE U3y4YeHUE




TlraHupyembie Buabl yue6Hol padoTnl
Ppe3y IbTaTel KonrakTHas pa6ora =
OCBOEHUSI: &
KO o g o E o DopMbI
¢opmupyemoii = g < = ; TeKyIero
o) Q F o KOHTPOJISt
ROMILLCHIMH HaumeHnoBanue pa3ieioB, TeM & e = =)
M HHIUKATOPBI E ; g 5 S (HanMeHOBaHHe
JOCTUKEHUSI = E ; S = OLIEHOYHOT0
KOMIIeTeHIUui % = = g g cpeacTBa)
= =3 s
= o
YUeOHBIX
MaTepurajioB
HUTOr'O | 24/6 32/8 95/157

Ipumeuanue: -/- 06vem UACOE COOMBEMCMBEEHHO OISl OYHOU U 3A0UHOU (POpM 0OVUeHUs




4. METOAUYECKHUE YKA3AHUA JJIsA OBYYAIOIIUXCH 1100
OCBOEHHUIOJINCIUIIJINHBI

4.1. OOmue MeToAMYECKHE  PEKOMEHJAIUM 1O  OCBOEHUI0 JUCIHHUIJIHMHBI,
o0pa3oBaTeIbHbIE TEXHOJIOTHH

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

[Ipu npoBeneHWH y4EOHBIX 3aHATHH IO TUCHUIUIMHE OO0ECIICUYMBACTCS 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
JUCLHUIUTMHEL B (OpME Kypca, COCTAaBICHHOTO Ha OCHOBE pPE3YJIbTATOB HAYYHBIX HCCIIEIOBAHUH,
NPOBOJIUMBIX ~ YHHUBEPCHUTETOM, B TOM 4YHCIE C Y4YETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBLHOMN 1eATeNFHOCTH BBIITYCKHUKOB M ITOTpeOHOCTEl paboTomarerneit).

[IperonaBaHrie  JUCHUIUIMHBI ~ BEIETCSA C  NPUMCHEHUEM  CICAYIOIIUX  BHUJOB
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-PEHTHHTOBOI CHCTEMBI TMOJOXKEHBI MPUHIUIBI, B COOTBETCTBUH C
KOTOPbIMH (DOPMHUpPOBAHHE PEHUTHHra CTYJCHTAa OCYIIECTBISICTCS B XOJE TEKYIIErOo KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

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

JIeKMOHHBIN Kypc TMpeArnojaraeT CUCTEMaTU3UPOBAHHOE HM3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IIaHa. B Xoje JNeKIMOHHBIX 3aHATHI PacKpBIBAIOTCS 0a30BbIe BONPOCHI B paMKax
KKIOW TeMbl IUCUUIUIMHBI. O003HAYaIOTCS KIIOUEBBIE ACIEKTHI TEM, a TaKXKe JENAlOTCs aKIEHTbI
Ha HauboJiee CII0KHBIE M BaYKHBIE TTOJIOXKEHUS M3y4aeMOro MaTepuaia.

JIekuuoHHBIE  3aHSATUS  OPOBOAATCS B IMOTOYHOM  aygIuUTOPUUM C  NPUMEHEHUEM
MYJIbTUMEAMMHOTO MpOeKTopa B BUJe yueOHOH npe3eHtanuu i B DMMOC yHuBepcureTa.

OTtnenpHBIE TEMBI ITPEIaraloTcs A CaMOCTOSATENBHOIO N3YUYEHUS (KOHCTIEKTUPYIOTCS]).

Marepuansl JEKIUH SBISAIOTCS ONOPHOM OCHOBOM [UIs TMOATOTOBKM OOy4aroIIMXCs K
NPAKTUYECKUM 3aHATHUAM M BBIIOJHEHUS 33JaHUM CaMOCTOSITENIbHOM paboThl, a Takke K
MEPONPUATHUIM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U TPOMEXYTOUHOM aTTECTALUU 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
TEOPETUIECKOT'0 MaTepralia, MPOBOJIATCS B IENSIX 3aKPEIUICHUS Kypca U OXBaTHIBAIOT BCE OCHOBHBIE
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 v pa3z0op MPUMEPOB U CUTYAIU B Ay TUTOPHBIX YCIOBHUSX.

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

— TPOBEPKY U YyTOUHEHHUE 3HAHUH, MOTYYCHHBIX Ha JICKITUIX;

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

— 70 yueOHOMY MaTepHally JUCIUTITHHEI;



— TOJBEJAEHUE WTOTOB 3aHATUW MO PEUTUHIOBOM CHUCTEME, COIVIACHO TEXHOJIOTHYECKOM
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.

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

4.4, Meroan4yecKue yYKa3aHUs M0 CAMOCTOSITEIbHOM padoTe 00y4arOIMXcs

CaMmocrosiTenbHass paboTa oOecreurnBaeT MOATOTOBKY OOy4Yalomlerocs K ayAuTOPHBIM
3aHATHSIMM MEPONPUSTUAM TEKYLIErO KOHTPOJS M IPOMEKYTOUHOH aTTECTallUd IO HM3ydaeMoi
TUCHUIUIMHE. Pe3ynbTaThl 3TOM MOArOTOBKM MPOSBISIOTCS B aKTHMBHOCTH OOy4arollerocss Ha
3aHATUSAX U B KQUECTBE BHITIOJIHEHHBIX MPAKTHYECKUX 3aJaHUN U JPYruX (JOpM TEKYIIET0 KOHTPOJIS.

CamocrosiTenbHast 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 POMEKYTOYHOM aTTECTALlUU IO KypCy H JIp.

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

Jliia oOyyaromuxcs 1Mo 0O4HO-3a04HOM opMe 00ydeHHs] caMoCTosITeNbHAsE paboTa sSBIsSETCS
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-METOJIMYECKOE U HWH®OPMAIMOHHOE 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 dyeKTpoHHOW OumoOimoreke yHuBepcutera (OBC). Jluteparypa, ucnonb3yemMas B
NeYaTHOM BHJE, TpEACTaBIeHAa B HAay4YHOW OuOimoreke yHHBepcutera B oObeme He meHee 0,25
9K3EMILIIPOB HAa OJHOT0 O0YYaIOIIErocs.

OcHoBHas1 JIUTEpaTypa

1. Anexkcees, [I. C. TexHomOrMM MHTEUIEKTYAILHOTO aHanu3a naHHbIX : yueOnuk / J[. C.
AnekceeB, O. B. lllekouuxun. - U3n. 2-e, crep. - Jlokyment Reader. - Cankr-IletepOypr [u ap.] :
Jlans, 2024. - 176 c. - URL: https://reader.lanbook.com/book/362915 (mata oopamenwus: 09.12.2021).
- Pexum pocryna: g aBropm3. moisib3oBateneit. - 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 aucuumuimHam "Mar. cratuctuka" u "MHbopmartuka" / A. IL
Kynanues. - 5-e uzn., nepepad. u goim. - 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 MHTEIEKTYalbHOTO aHaIU3a JaHHBIX : y4el. 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 (mata obOpamtenus: 17.10.2022). - Pexxum pocryma: st
aBTopu3. mosb3oBateneid. - ISBN  978-5-8114-4493-9. - Tekcr @  SIEKTPOHHBIMN.
URL.: https://reader.lanbook.com/book/206711A

4. lexanoBckuii, B. B. TexHonorus MHTEINIEKTYaIbHOTO aHAIM3a JAaHHBIX B MpOIEeccax U
cucremax : yueObHuk / B. B. Llexanosckuii, B. /I. UeptoBckoil. - JlokymenT 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. noas3onaresnet. - ISBN 978-5-507-45404-
4. - Tekcr : anextponnsiii. URL: https://reader.lanbook.com/book/302753

JonotHUTeILHAS JUTEpPaTypa

5. Mupkun, b. I'. BBenenue B aHanu3 JAaHHBIX : y4eO. M MPAKTUKyM Jisi OakanaBpuara u
MarucTpaTypbl MO HHXK.-T€XH., €CTECTB.-Hay4. U HKOH. HampaBleHUsAM M crenuainbHocTsM / B. T.
MupkuH ; Beicin. mk. skoHomuku, Harm. uccnen. yH-T. - Mocksa : FOPANT, 2016. - 174 c. : w.,
Tab. - (ABTOpcKUi yueOHUK). - [Ipeam. ykas. - Ilpui. - ISBN 978-5-9916-5009-0 : 394-90. - Tekcr :
HEIOCPEICTBEHHBIMN.

6. Ilerpynun, FO. HO. UndopmannonHbie TEXHONOTMM aHaiu3a AaHHbIX. 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, ®axk. roc. ynp. - 2-¢ u3f. -
Mockga : YauBepcutet, 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 : HayuyHnas snekrpoHHas 6ubanoTeka : caidt. — Mocksa, 2000 - . - URL:
https://elibrary.ru (mara o6pamenus: 03.12.2021). — Pexum pgoctyna: st 3aperucTpup.
[OJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIN.

2. Koncynerantllmtoc : cipaBovynas mpaBoBas cuCrema : caiT / 3A0 «KoncymnpranTlLirocy.
— 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 : caiitr / ®I'BOY BO «IIBI'YCy». — Tombsattr, 2010 - . - URL. : http://elib.tolgas.ru(nara
obpamenus 03.12.2021). - Pexxum goctyma: 1yist aBTOpU3. MOJAb30BaTeNe. - TeKCT : 2JIeKTPOHHBIN.

4. DnekTpoHHO-OMONMOTedHast 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. DOnektpoHHO-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 npoBeIeHHs IIkanpl OLIEeHKH YPOBHS
NPOMEKYTOYHOM copMupOBAHHOCTH IIIxaJja oleHKH YPOBHSI OCBOEHMS JUCHHUIINHBI
aTTecTaluu pe3yJabTATOB 00yUeHHS
VYposHeBas mkana | 100 6anpHas 100 GanbHast 5-0aypHas mKana, HemuddepeHm
OIICHKH nikana, % nikana, % nudhepeHIupoBaHHAS poBaHHas
KOMIIETEHIIU I OLICHKa/0aIuT OIlEHKa
JIOIIOPOrOBBIN HIDKe 61 HIDKe 61 «HEYJOBIICTBOPUTEIBHOY / 2 HE 3a4TEHO
MOPOTOBBIi 61-85,9 61-69,9 «YIOBJIETBOPUTEIHHOY / 3 324TCHO
JK3aMeH
70-85,9 «xopomuoy / 4 3a4TEHO
TIOBBIIICHHBIH 86-100 86-100 «OTIANYHOY / 5 3a4TEHO

Ilo umozam mexyweil ycnesaemocmu CmMyOeHmy Mmodxcem Oblmb 8blCMABIeHd OYeHKA NOo
NPOMEIICYMOYHOU ammecmayuy 8 COOMEeMmMCmeUuY 3d HAOPAHHLIMU 3a cemecmp Oannamu (no
HakonumenvHomy peumuney).Cmyoenmam, Habpaswum 6 xooe meKywe20 KOHmpos YCneeaemocmu
no oucyuniure om 61 0o 100 6annos u evlnOIHUBUM 8Ce 00OA3ameNbHble 8UObL 3aNIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peuleHulo npenoodasamelisi 0€3 NPOXOHCOEHUS NPOMEIHCYMOYHOU ammecmayuu
8bICMABTIAENICS OYEHKA 8 COOMBEMCMBUU CO WIKANOU OYEHKU Pe3)IbmMamos 0C80eHUs OUCYUNTIUHBL.

Pe3ynomam obyuenua cuumaemca c@opmupoganuvim (NOGLIUEHHBLIL YPOBEHB), eCclu
meopemuyeckoe Co0epiucanHue Kypca 0C80€HO NOIHOCMbIO, NPU YCHHbLIX CcO0ece008aHUusx CMmyOeHm
ucuepnwvigarowe, nocied08amesbHo, YemKo U JI02U4eCcKU CMpOUHO usidazaem Y4eOHbull Mamepua,;
C80000HO chnpagiaemcs ¢ 3a0a4amu, GONPOCAMU U OpyeUMU BUOAMU 3A0aHUl, MpedYIouUxX
NpUMEeHeHUs 3HAHUL, UCNONb3Yem 8 omeeme OONOTHUMENbHbIL MAmepuai, 6ce npedyCMOmpeHHbvle
paboyell y4eOHOU NPOSPAMMOU 3A0AHUS BbINOJIHEHbl 6 COOMEEMCmeUU ¢ YCMAHOBIeHHbIMU
mpebo8aHusAMY, CMyOeHm CHnocoOeH aHAIU3UPO8AMb NOLYYEHHble pe3yabmamsl;, NposeJsem
CAMOCMOAMENbHOCMb NPU 8bINOIHEHUU 3A0AHUL, KAYeCmB80 UX 8bINOJIHEHUS OYEHEeHO YUCIOM Oallos
om 86 0o 100, umo coomeemcmeyem HOBLIULEHHOMY YPOBHIO CHOPMUPOBAHHOCMU Pe3YTbmMAamos
00yueHusl.

Pesynomam obyuenusa cuumaemca cghopmuposannvim (NOpPoO2oGvlL  ypoeeny), eciu
meopemuyeckoe Co0eplHcanHue Kypca 0C80€HO NOIHOCMbIO, NPU YCMHbIX c00ece008aHusx CmyoeHm
nOCNe008amenbHO, YemKO U JI02UYecKU CMPOUHO usiazaem YYeOHbull Mamepuai, CHnpaeisiemcs C
3a0auamu, BONpocamu U OpyeuMu BUOAMU 3A0AHUL, MPedYIOWUX NPUMEHeHUs 3HAHUL, 6ce
npeoycmMompenHvle paboyell y4eOHOU NpopamMmol 3a0anus 6bINOJIHEHbl 6 COOMEEMCMEUU C
VCMAHOBNEHHbIMU MPebOBaAHUAMY, CMYOEHM CHOCOOeH AHANUZUPOB8AMb NOJYYEHHble De3VIbMmambl,
nposAeuAiem CamoCmoOAMeNbHOCMb NPU BbINOJHEHUU 3A0aHULl, KA4ecmeo UX BblNOJHEeHUS OYEHEeHO
yuciom oannoe om 61 oo 85,9, umo coomeemcmeyem nopocoomy YpOBHIO CEHOPMUPOBAHHOCMU
pe3ynbmamos 00yueHus.

Pezynomam o6yuenus cuumaemcsa HecqOPpMUPOSAHHBIM, eClU CHYOeHm NpU GbINOJIHEHUU
3a0anull He OeMOHCMpuUpyem 3HAHUL YYeOHO020 Mamepudnd, OONycKaem OWUOKU, HeY8ePeHHO, C
OonvuUMU  3AaMPYOHEHUAMU  BLINOJIHAEN 3A0aHUs, He OeMOHCMPUpyem HeoOX00UMblX YMeHUl,
Kauecmeo 6bINOIHEHHbIX 3A0aHULL He COOMEemcmayem YCmaHoB8IeHHbIM Mpebo8anUaIM, KAuecmeo ux
8bINOIHEHUS OYEHEHO YUCIOM 6annoe Hudce 61, umo coomeemcmayem 00NOPO2080OMY YPOBHIO.
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®opMbI TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH

@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, HAYIHO- 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
KOHTPOJIA YCIIEBAEMOCTHN

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.
Teopernyeckasi 4acThb

Big Data — 3to cepust Moax00B, MHCTPYMEHTOB M METOJIOB, HCIOJIb3YyEMbIX Ul 00pabOTKH
CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX JAHHBIX OIPOMHBIX OOBEMOB U 3HAUUTEIBHOIO
pa3sHo0Opa3us ISl MOJIyYeHHsI Pe3yJIbTaTOB, BOCIPUHUMAEMBIX JIFOAbMH, KOTOPbIE JOKAa3bIBAIOT CBOIO
3¢ (EeKTUBHOCTh B YCIOBHUSX HEMPEPHIBHOIO pocTa. boisblliMe [aHHbIE CIyKaT albTepHaTUBOU
TpaJUIIMOHHBIM CHCTEMaM YIpaBlieHHs 6a3aMM JIaHHBIX M pelIeHusM B pamkax Business Intelligence.
TakuMm 06pa3oM, OoJIbIINE JAHHBIE HE OTHOCATCS K ONPECIEHHOMY KOJMYECTBY JAHHBIX MU JJaXKe K
caMMM JaHHbIM. BMmecTo 3TOro TepMuH 03HayaeT MeTOoJibl 0OpabOTKHU JaHHBIX, KOTOpPbIE MO3BOJISIOT
pacripeiefieHHyt0 00paboTKy MH(pOpManuu. DTHU METOABl MOTYT TMPUMEHATHCS KaK K OTPOMHBIM
HaOopaM JaHHBIX (HampUMep, COoJepXaHHWE BceX CTpaHMLl B VIHTepHeTe), Tak W K HEOOJIbIIUM
(HampuMmep, K COJAEP)KAHHUIO JTOM cTaThM). boiblive paHHbIE HMEIOT Ba)KHOE 3HA4YEHHE IS
ry00anbHOTO OM3HECa, MOCKOJIBKY OoJblliee KOJHWYECTBO JAaHHBIX HPUBOAUT K Oojiee TOYHOMY
aHaJIM3y, KOTOpBIM, B CBOIO odYepeab, oOecreunBaeT Oosiee 3(PPEKTUBHOE NPUHSATHE PEIICHUH,
MOBBIIIIEHUE OINEpaluoHHOW 3¢ (deKTUBHOCTH U cokpamieHuto 3arpar. Apache HTTP-cepsep —
cB0oOOAHBIN BeO-cepBep. Apache sBnsercs kpoccrargopmernHsiM [10, nonaepxuBaeT onepanoHHbIe
cucteMel Linux, BSD, Mac OS, Microsoft Windows, Novell NetWare, BeOS. OcHOBHBIMU
nocronHcTBamMu Apache cunrtarotcs HaEKHOCTh U THOKOCTh KOH(UTYpaLUK

Bonpocs! u 3axanus 1Jis1 00CyKIeHUS:
SI3bIKK IPOTPaMMUPOBAHUS AJIs1 aHAIK3a OOJBIINX JaHHBIX
[TnaTHbIe 1 GecrIaTHBIE UHCTPYMEHTHI ISl OOpabOTKH M aHal3a OOBIINX JaHHBIX
3anaun knaccupukamnuu Data Mining
3amaun kiacrepusamnuu Data Mining
Mertoab! nporHozupoBanus B Data Mining
XapakTeprUCTHKA OCHOBHBIX METOJIOB OOHAPYKEHUST BTOPKEHHHA
Ocob6ennoctu TexHonorui Data Mining ast oOHapy»XeHus aTak
Knaccudukanus 3anau Data Mining
Lenpb Texnonoruu Data Mining

0. [Ipencka3aTenbHbIC MOACITH

11. OnucarenbHbIe MOJIETH

12. bazosbie meTonpr Data Mining

RHoOoo~NoO,rwNE



13.
14.
15.
16.

NG~ wNE

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

16.
17.
18.
19.

20.
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Hederkas noruka

I'enetnueckue anroputmsl (I'A)

Heitponnsie cetn

Heiipo-neuerkas cucrema /s 0OHapy>KEHHsI BTOPKEHHUN B CETh

Ilepeuyennb nokaanoB no Teme 1 «TexHOIOrMU M CpeICTBA MHTE/LIEKTYAJbHOT0 AHAJIN3A

AAHHBIX)
Hcxonnpie nanabie 1yt Data Mining.

Turbl 3aKOHOMEPHOCTEH, BBIABIIIEMBIX MeTo1amMu Data Mining.

Mertoap! uccnenoBanus ganHbix B Data Mining.

[TocranoBka 3a1a4 00y4YeHHUsI 110 MPELEACHTaM.

OOBEKTHI U IPU3HAKH.

Tunsl mkan: OMHapHbIE, HOMUHAJIBHBIE, TOPSAIKOBBIE, KOJIUYECTBEHHBIE.

Twumbl 3aa4: knaccudukanus, perpeccusi, MPOrHO3UPOBAHUE, KIIACTEPHU3AINS, ACCOMAIIHUS.
OcHOBHBIE TOHSTHUS: MOJENb AITOPUTMOB, METO 00ydeHHs], QYHKIUSI MOTeph U (HYHKIMOHAI
KauecTBa, MPUHIUII MHUHUMU3AIUK HSMIUPUYECKOTO pHCKa, o00oOmarmas CcrnocoOHOCTb,
CKOJIB3SIIIMI KOHTPOIb.

Helipon u MeXxHEMPOHHOE B3aUMOJEHCTBHE.

Mopenp TEXHUYECKOTO HEUPOHA.

HckyccTBEHHBIE HEHPOHHBIE CETU U UX aPXUTEKTYpa.

CtpyKTypa MHOTOCJIOHON HEMPOHHOM CETH.

OYHKIUU aKTUBAIUH.

[Tpo6iiema momHOTHI. 3aaua UCKIIOYAIOIIETO UITH.

[TonHOTa NMBYXCIIOMHBIX CET€H B MPOCTPAHCTBE OyJIeBCKUX (YHKIHMHA. ANTOPUTM OOpaTHOTO
pacnpoctpanenus omubokbonpime nannsie (Big Data): coBpeMeHHbIe MOaX0/bl K 00paboTke U
XPaHEHUIO.

[Tpo6iieMa MHOKECTBEHHOTO CPAaBHEHUS TaHHBIX.

Mogens Berunciaenuit MapReduce.

Peanuzanum anroputmoB Ha MapReduce.

O0630p 3ama4 U METOAOB MAIIMHHOTO OOyYEHUS] M HHTEIUICKTYaJIbHOTO aHajln3a OOJBIINX
JTAHHBIX.

AHanutnueckas 00paboTKa CI0KHOCTPYKTYPHUPOBAHHBIX OOJIBIINX JaHHBIX.

IpakTuyeckoe 3anaTue Ne 2. [locTpoenue camoopranusymomeiit kaptol Koxonena

Hean: Hayuntbcs ocymiecTBiasTh cOOp, 00OpaOOTKY M HMHTEIEKTYalbHbIM aHaJIN3 Hay4HO-

TEXHUYECKON HHGPOPMAIMK IO TeME HCCIEOBaHUs Ha MPUMEpPE MOCTPOCHHUS CaMOOPTaHMU3YIOIIECH
kapThl KoxoHeHa

1.
2.

3ananue

ITokazatb cTpyKTypy KnactepoB kapTel KoxoHeHa.
CoctaBuTh TabsuIa, MOTYYECHHAS IPU COAEPIKATEIILHOM MHTeprpeTaLum KNacTepos.

Iopsiaok BbINOIHEHUs PA0OTHI:

1.03HaKOMHTECS € 3aJaHUEM.

2.BbIMOMTHUTE 337JaHMsI B COOTBETCTBUU C BAPUAHTOM.
3.0TBeThTE Ha KOHTPOJILHBIE BOIIPOCHI.

Conep:xxanue oruéra:

1. HazBanue u 1enb paboTHI.
2.YKka3are 3a1aHue.

3.IlpencraButh perieHue 3aaad.
4.0TBeThI HA KOHTPOJIbHBIE BOMPOCHI.
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KoHTposibHbIEe BONIPOCHI:

1. KakoBa ctpykrypa cetu Koxonena?

2.B dem 3akirouaeTcs mporecc 00ydeHus 0e3 yauTens (caMoopranu3arus)?

3. B uem otimume nporecca 00ydeHus ¢ yuauteseM, ot o0ydeHus 6e3 yuurens?

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 TOMOJIOTHYECKOro 01001 IIPH BU3yalU3alluu Pe3yIbTaToB
KJIaCTEepU3ALNU?

7. Onumure cTpykTypy KapThl KoxoHeHa u npuHIUNI BbIOOpa Yncia sueeK B HEell.

3aganue: [lycth umeercs Qaili ¢ TaHHBIMH O COCTOSHUU paiioHOB PT: monst oruiadeHHBIX
CUETOB, JI0JIsI JIOJIFOB, HEJIOMOCTaBKK paiioHa u cyocuauu paiiony (Paiionsr.xIs). Heobxoanmo pa3outh
paiions Camapckoil oOnacTu Ha Tpymmbl (KJacTepbl) B 3aBHCHMOCTH OT YETHIPEX YyKa3aHHBIX
nokasatesieid. /[t 3Toro BBIIIOJIHUTE 3Tallbl, IPEICTABICHHBIE HIXKE.

Xoxa padoThl

1. Jlns paboThl ebidenume ooiacme Oannbix Ha nmucte kuuru MSEXcel. Tlo ompenenenuro jaHHbIe Ha
JMCTE PACIHOJIAraloTCs CIEAYIOIIMM 00pa3oM: BXOJbI M BBIXOJABI — CTOJOIBI, a CTPOKH — 3TO
oOydaromue nmpumepsl. Beiensemas 00JIacTh MOXET BKIIFOYATh B MEPBOM CTPOKE Ha3BaHUS BXOJIOB
KaK Ha PYCCKOM, TaK W Ha aHTJIMHCKOM si3bike. KpoMe TOro, B MepBOil KOJIOHKE MOTYT HAaXOIUTHCS
JaHHBIC, UCTIOJb3yeMble He s o0ydeHus cetd KoxoHeHa, a Juisi MICHTU(PUKANNUNA TPUMEPOB TPHU
MOCJICIYIONIEM aHAIN3€e PE3YJIbTaTOB.

3

IFENE SAT iunvT “av s
~ S EANREEN Y,

Puc. 2. 1.

2. Knuxnume Muluikoli TIO KHOTIKE ¢ 1uBeTHOM KapTtod KoxoHeHa Ha IaHeau MHCTPYMEHTOB
«NeuralAnalysis». B otset mosiButTCst ranoroBoe okHo «Selectdatasourcey, mpemiaratoiiee yTOYHUTH

napameTpbl 00J1aCTH JaHHBIX JJI1S paOOTHI.
Saect dhats wourse ]

Evowd in v hddoJaoagh. SEFG Y G4

=

Lo vy 1
Enb i |5
@ Lo e ov o cchaw nares

W Lig s e I i om 1D

LI 7k

Puc. 2. 2.
B nHamem npumMepe mpejiaraeTcsi HCIONIb30BaTh MEPBYIO CTPOKY KaK Ha3BaHUsS CTOJOIIOB, a MEPBBIN
cToJIOEIT KaK Ha3BaHUS CTPOK, T.€. KJIACTEPU3YEMbIX JaHHBIX.
3. Ecnu mapametpsl BBosa Bac ynoBieTBopstoT, Haxcmume kHOTIKY «OK».
4. Tlepen Bamm oTkpoercss ocHOBHOE OKHO Tporpammbl Kohonen Map, koTopoe comepkuT  JBa
mucra «Project» u «Resultsy.
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.o Utay -—

e

Feen e —

Puc. 2. 3.

5. OrtkpsiBimiics nepea Bamu snuct «Projecty mo3sossier onpeaenuth U npeaoopadboTaTh JaHHBIC
JUISl TIOCJICYIOIIEr0 MCIONb30BaHus. Kpome TOro, ¢ 3TOro JIMCTa MOXKHO COXPAaHUTh OOYYCHHYIO
Heiipocets  («SaveProject...») wWam  3arpy3uTh YK€ COXPAaHEHHBIH B  MPOIUIOM  IPOCKT
(«LoadProject...»). [TepBoe, uTO Bam HAIO CACIaTh, - 3TO ONPEICIUTH BXOJIbI, IS YET0 HAXKMHUTE Ha
kHomKy «Createpatterns...».

6. B orkpeiBmeMcs auaioroBoM okue «Selectrelevantcolumnsy BeiOepere B OKHE JICBOTO CIMCKA
«Allcolumnsy Heo6XoauMbIE BXOJIBI U C IIOMOIIBIO KHOIOK «>» HIIH «>>)» TEePEBEUTE B OKHO CITUCKA
«Selected». KoppekTUpoBKY BBIOPaHHBIX BXOJOB MOXKHO HPOBECTH HCIOJB3YS KHOMKH —«<» HWJIH

U<y, OTMeTI/IM, 4TO BCC JAHHBIC SABJISIIOTCA BXOJAHBIMU U YUACTBYIOT B O6y‘{eHHH.
Sefect relevant cotemins ]

Al cobare Sebacied

| Ediect pocpel comgurents Homeice

7. TlockonbKy KOHKpETHbIE 3HAYEHMsI BXOJOB MOTYT OBIThH JIIOOOTO JMana3oHa, TO PEKOMEHYeTCs
IPOBECTH MX HOPMHUPOBKY. [l OOJBIIMHCTBA CiIydaeB MOAXOJUT HOPMHUPOBKA BXOJHBIX 3HAYEHUH
«Mean/Variance». Haxwmure xkHonky «Normalize...» u BblOepuTe B OTKpPBIBIIEMCS OKHE
«Inputsnormalization» cooTBeTCTByOLIYI0 MO3MIMIO Mepekiouarens. [loarBepaure Bamr BeiOOp

HakatueM KHomku «OK» U BepHHUTECHB OKHO «Selectrelevantcolumnsy.
[ Inputs normalization &J

Kind of normalization

(" Leave data unnormalized

 [-1, +1) nommalization

¢ tanh - normalization

0K I Cancel I
Puc. 2. 5.

8. Cnenyromuii otan — co3nanue cetn — kapThl Koxonena. Haxxatuem xHonku «CreateNetwork...»
nepeiuTe B quanoroBoe okHO «Dialog» n 3amaiite mapamerphl ceTH: YNCIIO STYEeK 110 TOPH30HTAIH U
BEPTUKAJIH.
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Dialog oo
Enter humber of rows: |3
Enter number of columns: ﬁ_

0K I Cancel |
— E—

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
ABTOMATHUYECKH CTAapTYET MpoIecc 00ydIeHHUS.

10. ITo 3aBepureHnu npouecca oOydeHus Ul aHAIM3a Pe3yIbTaToB NepeianTe Ha 3aKkIanky «Resultsy.

-

" rmem—r 5 =
REET
‘l e Neads
Qg vy Sy Dotprwn
‘ & L wes B e
man S M —_——
(IS PS— | — —
T ot
Pt o
A
Puc. 2. 7.

31ech AOCTYIHEI clieAyomue QyHKITIH.

Kuonka «CreateNewMap...» - 1BeroBas packpacka kaptel KoxoHeHa mo mo0oMmMy mapameTpy ¢
BbIOpaHHOMW CTENEHbIO IPa/Ialilu.

Choose parameters to create map: g

The ockosng of e map in

 Bvasge of soma leatas b the col

™ eestence of some loshue i the ced

The folowng tohemr vl be & fnshae Nurber of cokon in paleie:
Onaara - 2 -
o | Cancel |
Puc. 2. 8.
BBI60p paCKpaCKI/I KapTBI II0 OIlIaT€ C IMATHIO CTCIICHAMU l"paI[aI_II/II/I IIBCTAa.
| #] Onnara map ' BT
Actions Map

Puc. 2. 9.Pe3ynbTar packpacku 1o oruiaTe.
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Choozz psrameters ta create magpr g

The colaing of the mep

(% Joverage ol o Tedlire i the cal

7 esslence of some Seadae n e cell

The Sollowng cobann wil be & festiss

Number of cokes in palete:
Heaorocyaeen - 2 -
[ ] Cacel |

Puc. 2. 10.Bei00p packpacku KapThl IO HEOTOCTABKAM C YETBIPbMS CTETICHSIMU T'paJalliy [[BETA.

5 Hegonocraeke map U T o gt X
| Aciers Map

Puc. 2. 11.Pe3ynbTaT packpacky Mo HEJONOCTaBKaM.

Pasmepbl kaxkmoro KBajpara-kKjiacTepa MHPOMOPLUUOHAIBHBI YHCITY HPUMEPOB, MPUHAAIEKALUX
JAHHOMY KJIacTepy Mociie 00y4eHusI.

Kunomnka «CellDescription...» - ompeneieHue yCpeAHEHHBIX 3HAUCHUI BXOIHBIX MApaMeTpoOB JUIs
JAHHOTO KJIacTepa (SMeKH) U IPUHAJJIekKAIIUX EMY IPUMEPOB.

Cell description =]

Active cell:

A1 - Mumber of points: 9

— Cellinformaticn
Drata paints in thiz cell Cell center: Cell averages:

ArPBISCEWA " 1.31 - Onnara 1.32 - Onnara
KT AHEILCKME 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 i
Wi A= i

Puc. 2. 12.0nucanue knacrepa Al.

Knomnka «FindCell...» - mouck kimactepa, KOTOPOMY IPUHAIICKUT JaHHBIN PUMED.
Call finder

1D seaxch cotens

_ 10 bt Ok on 1D 1o dod col
W Show & 1D ST ST

fArwxs.M
! LA ae0ous
{ -
;‘ﬂ.(mlnt.l
I AT aacnd

i P

-

Rezuts

Cal containing ssbscind 1D Qthet pomks o e cek

A3 A OO
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Puc. 2. 13.0npenenenue kiacrepa, K KOTOpOMY MPUHAJICKHUT AJIBKEEBCKUI pailoH (pe3yabTaTr —
kiactep A3).

Krnomnka «Output» - coxpanenue pe3ynbtatoB B kuure MSEXcel.
Naemtsathaserition il

T e e —— aleie]
IWE S 10T - AT ratiiined v an TN
txy el UN, U0 EEr 5.5

- Cybunme

Puc. 2. 14.Beirpy3ka JaHHBIX [T KQKI0T0 paiiona B Tabmauiy 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. IIporpaMMa mMO3BOJSET TaKXKE YIPABIATH I[MapamMeTpaMu Ipoliecca OOy4YeHHS U HM3MEHEHHS
[IBETOBOM MaJUTPbl packpacku kapTbl Koxonena. Jlyis 3TOro BhIOEpUTE MYHKT MEHIO «Programy,
nyHkT «Preferences» u ganee «SetCustom...».

3 Koronen Map X )
{Piogam] Help
Preferences » Set Cuztom..
| Set Defouks
¥ Use active Excel sheet
Create New Mo I
”
Cok Dmecrypton ‘ Workaheet |
i - =
" Firvd Cet ] L
- ™ Ouput 10s
First ol IF
s |
j — — — — — —
Puc. 2. 15.

B otkpeiBiemcs okue «Programpreferences» na 3axiazgke «Colors» MoXKHO YCTaHOBUTH IPYTHUE I[BETA
TrpalalliOHHON PAaCKPACKH KapTHI,
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P — (=G & ]

Aragras predeverees &
a Ad —————————

Colon | Trarng Pararnetees |

Fare you o wew and change color peletia o your Kohonen
| o Doutie ciek on $he color you need Lo charge

LI L e

P L
Covtrae pem
B rErEEW
B FEFEEN
-..-.-.. Fantie l2r tha badonng nurber of colas
e e
EEEEEEEN
II-IIrI*‘
et réres LT
thﬁfhhf‘ | Owea |
90 o . ——

Crpean s Lpet 55 ‘
0% ] _Owee |

Puc. 2. 16.

a Ha cTpanuue «Trainingparametersy - mapamMeTpbl 00y4ICHUsI CETH.

Program preferences

Colors  Training Parameters |

Number of iterations: [2000}

Ll Initial stiffness: 12
Delta: lo-m
| Decay factor: ID.D(H

OK I Omvera l anlM_eHVITbI

Puc. 2. 17.
BoccTaHoBUTE apamMeTphl MPOrpaMMBbl IO YMOJTYaHUIO MOXKHO, BEIOpaB TaM e MOJITYHKT MeHIo «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

MMPOBOAUTL aHAJIN3 YCPCAHCHHBIX 3HAYECHUH apamMeTpoOB.
B Jar map o= ® )

- - - - ho 1] 12 13

P
b
19 L E ]

Active ol ‘|
ﬁ:"——ﬂ Navbes of gorty. 0
s Cel i ’
154 Ai 0 s prawts e thes ot Cold corder Ol sowags
162 B —— -
0.0076 0.86 B. AmaseTrsn 116 | 137 Ceners 1 Onesrs
L. Py | | |AnscToscad lZ‘S“l-D.nv 259 Nloer
0 0.52 Al Eyrymancrian 00013 - Hegorecrasen 000933 - Huagonocr ase
0.0756 '3 | | [Persenropoe 111 - Caresat 111 - Cfcaasa
00118 0w B | | [Tormesesrs
10,0096 0,79 C |omurizimes 0
0 " C s onomcred
0 0% A
0.0273 084 B
0 0ed C
0,0019 09 B
0 1% A
TS ¥ <1 2

Puc. 2. 18.
JIOTIOTHUTENBHO NPEAYCMOTPEHA BO3MOXKHOCTh COXPAaHEHHs H300paKeHUs KapThl pacKpacku B
dopmare *.bmp w1 moceayronero sKcmopra yepes Kimmnoopa B modsie okymeHTel MSOffice. [lms
9TOTO B OKHE KapThl BBIOEPUTE MMyHKT MeHIO «AcCtionsy u nanee «CopytoBitmap».
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% floar map LE_M
| Actions | Map
Copy to Metafile

Copy to Bitmap

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

-----

Puc. 2. 20.
13. Terepp OCTaNOCh COXpPAHHUTH pPE3YyNbTaThl paboOTh.. B mporpamMme mpemxycMOTpeHBl (GYHKIHA
coxpaHeHus TpoekTta (KHomKa «SaveProject...») u skcnopra pe3ynbTatoB Hazan B kuury MSEXcel.
Jliis KCIopTa pe3ysbTaToB MepeianTe Ha 3aKkiaaky «Projecty, 3amaite He0OXOAMMBIC MapaMeTpPhl U
COXpaHUTE PE3y/IbTaThl HAKATHEM KHOMKH «OK».

[ % Coxpanums kax — g
Nanka: I .. Nabbi j - e Ev
Wna [fata usme...  Tun Pazmep Kntoueebie...
|| Untitled.kmp
Wma paiina: |Lab-|ab-3kmp Coxparute I
Tun daitna: IKohonen map projects (*kmp) L] Omvera
Puc. 2. 21.

Hepeqenb JAOKRJAA0B 110 TEME 2 ((I/IHTeJIJIeKTyaJIbeIﬁ AHaAJIM3 JCATCIBbHOCTH NPEeANPUATHS

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.

Bapuauntsl u 3a1aHu

HeoOxonuMo BBIMONHUTH 3a/laHUs 10 MOMCKY AaCCOIMATUBHBIX IPAaBWJI B COOTBETCTBHH C
MPEAJI0KEHHBIM BapUAHTOM.

BapuanTsr 1.

TecToBbIE BApUAHTHI.

Bapuantr 1. CdopmupoBats HaGop u3 30 TpaH3aKknWii Ha OCHOBE YEKOB IIOKYIIOK B
MPOJYKTOBOM MarasuHe.

BapuanT 2. Chopmuposars Habop u3 30 TpaH3aKIMi HA OCHOBE YEKOB IOKYIIOK B arTeKe.

Bapuant 3. Chopmupoars Habop u3 30 TpaH3aKIMii HA OCHOBE YEKOB IOKYIIOK B Mara3uHe
KOMITBIOTEPHOU TEXHUKH.

Bapuant 4. ChopmupoBars Habop u3 30 TpaH3aKIMii HA OCHOBE YEKOB IOKYIIOK B Mara3uHe
OJZIeXKIbI.

Bapuant 5. Chopmupoats Habop u3 30 TpaH3akiuil HA OCHOBE MPOAYKTOB, YIOTPEOIIEMbIX
Ha 3aBTpakK, 00€/ 1 Y)KUH.

Bapuant 6. Chopmuposats Habop u3 30 TpaH3aKUKU{ HA OCHOBE YEKOB MOKYIOK B MarasuHe
KaHIITOBapOB.

Bapuant 7. Chopmuposats Habop u3 30 TpaH3akuMii Ha OCHOBE YEKOB IMOKYIIOK B MarasmHe
OBITOBOM TEXHUKHU.

Bapuant 8. CdopmupoBats Habop u3 30 TpaH3akuMid Ha OCHOBE 4YEKOB IIOKYIOK B
KOHJUTEPCKOM OTAEJIE.

Bapuant 9. Chopmuposats Habop u3 30 TpaH3aKUKU{ HA OCHOBE YEKOB MOKYIOK B MarasuHe
KOCMETHKH.

Bapuant 10. ChopmupoBars Hab6op u3 30 TpaH3aKIUil HA OCHOBE YEKOB MOKYIIOK B Mara3uHe
CIIOPTTOBAPOB.

2. BapuaHThbl U3 peno3uTopueB.

Bapuant 1. Habop nannsix: http://archive.ics.uci.edu/ml/datasets/Online+Retail

Bapuant 2. Hab6op JTAHHBIX https://github.com/viktree/curly-octo-
chainsaw/blob/master/BreadBasket DMS.csv P.S. MoxXHO npennokutb COOCTBEHHBIE «OOJIBIIUE
HaOOpBI JaHHBIX.

3aganusn 1. [IpuMeHUTDH /U TECTOBBIX BAPUAHTOB M BapUAHTOB U3 PEHO3UTOPHUEB pPa3IHuHbIE
QITOPUTMBl TIOMCKAa ACCOLMATUBHBIX IMPaBWJI IPH OJUHAKOBBIX HAYaIbHBIX YCJIOBUAX (TIpu
OJIMHAKOBBIX TOPOTOBBIX 3HAYEHUSAX AJI MOJAEPKKUH U JOCTOBEPHOCTH) U CPAaBHUTH IOJTyYEHHbBIE
pe3yiabTathl. [l TECTOBBIX BapUAHTOB BHIMOJIHUThH PYYHBIE pacyeThl (HalpuMep, ¢ mpuMeHeHrneM MS
Excel) u pacueTsl ¢ mpuMeHEHHEM ITPOrpPaMMHBIX OMOIMOTEK Ha si3bike Python.

JUis BapuaHTOB M3 PENO3UTOPUEB BBINOJIHUTH PACYETHI C INPUMEHEHHEM IPOrPAMMHBIX
6ubnuorek Ha s3bike Python. B xauecTBe anropuTMoB MMoucKa acCOIMATUBHBIX MPAaBUII UCIIOJIb30BAThH
AJITOPUTMBI:

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

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

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

3apanna 2. CdopmupoBarh 0a3bl acCOLMATHUBHBIX MpPaBUI C YPOBHEM MHHHUMAJIBbHOM
noctoBepHocTH 60% u 80%. Bpunciauth Ui acCOUMATUBHBIX MPaBUI MOIIEPKKY, JOCTOBEPHOCTD,
3HAYUMOCTb.

3aganusa 3. OneHuth BpeMs (QOPMHPOBAHUS HMCKOMBIX AaCCOIMATHBHBIX TIPAaBWII C
IPUMEHEHUEM pa3JIMUHBIX QJITOPUTMOB M IOCTPOUTH JAMArPAMMBbI, I103BOJISIOLINE BBIIOJIHUTH
CpPaBHUTEBHBIN aHAIIN3.

3aganusn 4. BeinonHuTh BU3YaJIN3aLUI0 acCOLMaTUBHBIX IIPaBUII

(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 YNIPABJIeHUS U Pa3pa0OTKH CHCTEM NPOAKTUBHOM 3a1UThI

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

1. IlonsiTHe HHPOPMAIIMOHHOTO XPAHWIHIIIA.

2. IlpuHuuns! NOCTpOEeHUs! MHOOPMAILIMOHHBIX XPaHHJIUIIL.

3. 3apauu u cpenctBa anMuHucTpupoBanus MAC.

4. TpeboBaHuUs K KayecTBY JaHHBIX U CHOCOOBI €ro o0ecrneueHus Mpu 3arpy3ke B MH(pOpMalMOHHOE
XpaHWINIIE.

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

6. KoHuenmuu nocTpoeHus CTPYKTYp XpaHHIUI JAHHBIX.

7. Ha3HaueHue, cocTaB M BBINOJNHAEMblE (YHKLIMH 0a3bl METaJaHHbIX — PEMO3UTOPUS XPaHMUIIMIL]
JTAHHBIX.

8. IIpMHLMIIBI CO3/1aHUS PEIO3UTOPUS XPAHUINLL JAHHBIX.

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

10. Cxembl IpeCTaBIEHUS — MOJEIN MHOTOMEPHBIX JaHHbIX.

8.3. TumoBble KOHTPOJbHbIE 3aJaHHUSI WJIM HHbIe MAaTepHaJbl UIA MPOBeIEHHA
MMPOMEXYTOYHOM ATTECTALIMA

®opma NpoBeeHUs TPOMEKYTOUHOM aTTecTalluy 10 AUCLUUILIMHE: 3K3aMeH (10 pe3ysbTaTam
HAKOMHUTEIbHOTO PEHTHHra WK B POPME KOMITBIOTEPHOTO TECTHPOBAHHS).

YcrHO-IUCbMeHHAs: (popMa 1Mo BoOMpocaM K SK3aMEHY MpEIroiaraercsi, Kak MpaBWIo, s
CIauu aKaJeMHYeCKOH 3a0KEeHHOCTH.

IlepeyeHb NpUMEPHBIX BONPOCOB /ISl IK3aAMEHa

ITK-3. Cnoco0eH opranu3oBbIBaTh pad0ThI 10 MOAEJIMPOBaHNI0 puKkaagubix UC n
PEMHKUHUPHUHTY NPUKJIAIHBIX 1 HH(POPMALIMOHHBIX MPOLECCOB NMPEeANPHUATHS U OPraHU3ALMH

1. HepetmanTe 3aaa4i UHTCIUICKTYAJIbHOI'O0 aHajln3a JaHHbBIX

2. Uto moHuMaeTrcs TOJ KJIacTepoM OOBEKTOB MAHHBIX, B YEM €ro MpeuMyIecTBa Mepen
KJaccuukanuei

[Tepeuncnure TpeGOBaHMS K KIaCTEPU3AIMN B HHTEINIEKTYAIbHOM aHAIN3€ JaHHBIX

HazoBute KaTCropmuu, Ha KOTOPbIC MOKHO pasACJINTe MCETO/bI KJIIaCTCpU3allun

[TpuBenuTe mpUMepbl METOIOB KIIaCTEPHU3AIIUN

Ilepeuncirre XapakTEpUCTUKH KJIACTEPA U JANTE UX KPATKOE ONMCAHUE:

[lepeuncnure OCHOBHBIE HEJJOCTATKA METOJIOB KIaCTePH3AIIUN

Ha3zoBuTe 0OCHOBHBIE ITPOOJIEMBI KITACTEPHOTO aHAITN3a

HasBanme paccTosiHHs, HCHONB3yeMOE B alrOpUTMax KIACTEPU3AIMH, BBIYUCISIEMOE I10
JTaHHOM dopmyrie

©CoOoNO AW

dy(x,,x,)= X, —
10. Ha3Banue pacCTOSHUS, HCIOJIB3YeMOE B alrOpUTMax KIIACTEPU3AINH, BBIYUCISIEMOE IO
JTaHHOM dopmyrie

n

1.(x.x)=Y1x —x.|
dH(.\,..\[)—Z,.\” Xl
1=1

11. Ha3Banue pacCTOAHHS, HMCIOJIB3YEMOE B AITOPUTMax KIJACTEPU3ALMM, BBIUUCIISIEMOE I10
JTaHHOU dopmyrie



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.

29.
30.
31.
32.
33.
34.
35.
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d(x,x;)=max|x, —x, |

l<i<m
12. Ha3BaHue paccTOSIHHS, UCIIOJIB3YEMOE B aJITOPUTMAaxX KIaCTEPU3ALlUH, BEIYUCIIEMOE TIO
naHHOU (hopmyIie

dy (%;,x,)=(x, —x, 1S (x, =g

Packpotite onpenenenue JlepeBo pemennii (DecisionTree) —

[To kakOMy anropuTMy OCYIIECTBIIAETCS ITOCTPOEHUE JIEpEBa

Knaccudukanus kak METO/1 MHTEIUIEKTYaJIbHOTO aHaIN3a JaHHbBIX

JlaiiTe xapakTepUCTUKY MPOCTOH Ki1accuUKarim

OCHOBHBIMU 3TanaMu Mporecca KiacCu(UKaIuu SBISIOTCA:

YKakuTe 1elb mporecca KiraccuGukam

Ha3oBute nocronHcTBa HelpoHHOM cetn KoxoHeHa

HasoBute HepocraTku HEMpoHHON ceT KoxoHeHa

Yro monumaercs moa Data Mining? B kakom rogy u kem ObUTO JaHO TAHHOE ompeeeHue?
Kakoga xnaccuduxanus 3agau Data Mining?

JlaiiTe kpaTkoe onMcaHue 3a/1a4e aHalu3a JaHHbIX - Kilaccu(ukaims

JlaiiTe KpaTKO€ ONKCaHUE 3a1a4€ aHAIM3A IAHHBIX - PErpeccust

JaiiTe kpaTkoe onycaHue 3aJa4ue aHaJIM3a JaHHbIX - KIIACTepU3alus

JlaiiTe kpaTkoe onMcaHue 3a/1a4e aHaJIN3a JAHHBIX - IOMCK ACCOLMATUBHBIX IIPABUII

B uewm 3akmtouaetcs nens Texnonoruu Data Mining. Kakue cymiecTByroT Buabsl Mojeneit Data
Mining?

Kakue momxoasl W MeTOAbl OTHOCAT K 0a30BbIM Merogam Data Mining? VYkaxure ux
HEJIOCTATK!

JlaiiTe KpaTKyr0 XapaKTepUCTUKY FT€HETUYECKUM aJrOpuTMaM

JlafiTe KpaTKyIO XapaKTepUCTUKY HEHPOHHBIM CETSIM

[lepeunciure 3Tanbl HHTEIUIEKTYAIbHOIO aHAJIN3a JAHHBIX

KakoBo nasznauenue crangapra CWM (Common WarehouseMetamodel) Data Mining?
[lepeuncnure ocHOBHBIE cTaHAAPTHI B 001acTu DataMining.

Ha xaxue koHenrtyanbHble obnactu pasneneH [laker Data Mining ctannapra CWM?
KakogBa crpykrypa crangapra CWM-DM?



