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Annoranus

Hucuunnuna  «VHTennekTyanbHble  UH(QOPMAIlMOHHBIE  CUCTEMbD»  BXOJUT B
o0pa3oBaTeNbHYI0 TPOrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto  noArotoBku/  crenuanbHOcTH  09.03.03  «IIpuxmamnas  uHpOpMATHKAY
HampaBlieHHOCTH  «VIHTeIUIeKTyanbHble WH(GOPMAIMOHHBIE CHCTEMbI M TEXHOJIOTHH.
Hucnurmuna peanuszyercs kadeapoit «Ne82y.

JlucuuiuiHa HalesneHa Ha (GOPMUPOBAHUE Y BBIMTYCKHUKA CIETYIOUINX KOMITETCHIIUMN

YK-1 «CnocoGeH oCyIIECTBIATh NMOWCK, KPUTHUSCKUNM aHaIUu3 W CHUHTE3 MH(MOpMaIuH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUSI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX ITOCTaBJICHHOH M W BBIOMpATh
ONTUMAJIbHBIE CIIOCOOBI UX PELICHHUs, UCXOJS U3 JACHCTBYIOIUX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTpaHUYCHUIN»

OIIK-2 «CrocobeH MOHUMATh MPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTMI M TPOrpaMMHBIX CpPEICTB, B TOM YHCIE OTEYECTBEHHOIO TPOU3BOJACTBA, U
UCTIOJIB30BATh MX MPH PEIICHUH 33129 TPOPEeCCHOHATBHOMN e TETbHOCTI

OIIK-7 «Cnocoben pa3pabaTblBaTh QJITOPUTMBI M MPOTPAMMBbI, MPUTOJHBIE IS
MIPAKTUYECKOTO MPUMEHEHHUSI

Copep:xaHue TUCIUILIMHBI OXBaThIBAE€T KPYT BOMPOCOB, CBA3AHHBIX C CHCTEMaTH3alHeH,
3aKpeIUICHHEM U PaclIIMPEHUEM TEOPETHYSCKUX U MPAKTHYCCKUX 3HAHHWN CTYJCHTOB HE TOIBKO IO
TEOPETHYECKUM OCHOBaM HHTEJUIEKTyalbHbIX MH(MopManuoHHbIX cucteM (MHUC) ¢ mpuMeHeHueM
COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTHH Ha OCHOBE aHAIM3a 3KOHOMHUKO-MH(OPMAIMOHHOM
Cpeabl IpeAMETHON 00JIacTH, HO U C UX UCIIOJIb30BAaHHUEM.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCieayromue (QopMbl OpraHu3aluu
y4eOHOTO  Tpolecca: JeKyuu, JAabopamopHvle  pabomel,  NpaKkmuyeckue  3aHAMUS,
camocmosamenvbHas paboma 00y4arue2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme auddhepeHIInpOBAaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTAaBISET 4 3a4eTHBIX €auHULbI, 144
yaca.

S3pIK 00yuyeHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepeyeHb MIAHUPYEMBIX PE3yJIHTATOB OOYyUEHUS MO TUCITUTUIMHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

OCHOBHOH LIE€NIBIO TUCLUIUIMHBI SBJIAETCS CUCTEMAaTU3aLMsl, 3aKPEIUIEHUE U PACIIUPEHNE
TEOPETUYECKUX M MPAKTHUYECKUX 3HAHWM CTYIACHTOB HE TOJBKO IO TEOPETHYECKHMM OCHOBaM
WHTEIUICKTYyanbHBIX UWHpopManmoHHbix cucteM (MUC) ¢ npuMeHeHHeM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTMH Ha OCHOBE aHalIM3a 3KOHOMHUKO-MH(GOPMAIMOHHON Cpelbl
IpeIMETHOM 001aCTH, HO U MX UCIIOJIb30BaHUIO.

1.2. JlucuuiuinHa BXOAMWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTPaMMBbI
BEIcIIero oopazosanus (naiee — OIT BO).

1.3. IlepedeHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHUS MO JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHUs AMCHUIUIMHBI OOYYaAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUIUMU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMU. KOMIETeHIIMN U WHIMKATOPBI UX JOCTUKEHUS NIPUBEIACHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHIUKATOPOB MX JOCTHXKCHHS

Kon n
Kareropus (rpymnna) Kon n HanMeHOBaHME HHIUKATOPA
HAaNMEHOBAaHUE
KOMIIETEHIIMU JIOCTUXKEHUS KOMIIETEHIIUU
KOMIIETEHLIMU
VK-1 Cnocoben
OCYIICCTBIISATh

HOUCK, KPUTUYECKUI
1P VK-1.Y.1 ymeTh NpuMeHsATh METOJUKU
aHaJlu3 U CUHTE3

YHuBepcaabHbIe - MOMCKa, cOopa u 00paboTKu MHGOPMAIIIH, B
KOMIICTCHITHH p ’ TOM YHCJIE C HCIIOJIb30BaHUEM

IMPUMCHATH
o HCKYCCTBCHHOI'O MHTCJIJICKTA
CHUCTCMHBIHN ITOAXO0

JUTSL peIIeHUS
MOCTABJICHHBIX 33724

VK-2 Cnocoben
ONPEAEINATH KPyT
3aJ1a4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOUpaTh

ONTHMAalbHBIE VK-2.B.3 BnageTh HaBBIKAaMU
YHuBepcanbHbIC
P — CII0COOBI BX HCIIOIL30BaHUS HI/I(i)pOEI)IX CPEICTB st
pelIeHus], UCXO/s U3 | pelleHUs MOCTaBIEHHOH 3aauu
JIEHCTBYIOIUX
MIPaBOBBIX HOPM,
HMEIOITUX CS
pecypcoB u
OrpaHUYECHUN
OIIK-2 Cnocoben OIIK-2.3.2 3HaTh OCHOBHEIE CHCTEMBI
IMOHUMATh MPOCKTUPOBAHUS, TPUMEHSIEMBIE JIJIsI
MIPUHIIUITBI PaOOTHI pa3paboOTKU UHTEIJIEKTYaTbHBIX
COBPEMEHHBIX WH(POPMAITMOHHBIX CUCTEM; CTPYKTYPY,
UH(OPMAIIMOHHBIX (YHKIIUY ¥ TEHICHINH Pa3BUTHS
O6menpodeccuoHanbHbBIE | TEXHOJIOTHH U MHTEJUICKTYIbHBIX HH(OPMAIIMOHHBIX
KOMITCTCHITUH MPOrpaMMHBIX CHCTEM
CPENCTB, B TOM OIIK-2.Y.2 ymeTh 000CHOBaHHO BBHIOMPATh
YHCIIe CpelcTBa MPOEKTUPOBAHUS
OTE€UYECTBEHHOI'O MHTEJUICKTYIbHBIX MH(OPMAIIMOHHBIX
MPOU3BOJCTBA, U CUCTEM; IPUMEHSATH HA MTPAKTUKE

HUCIIOJB30BaTh UX MaAaTEMaTHYCCKUE MOACIN




IpY PEIICHNN 3a/1a4 | HHTEJUIEKTyalbHOW 00pabOTKH JaHHBIX
npodeccuonanbHoit | OIIK-2.B.2 BnaseTs HaBbIKaMU pa3pabOTKH,
JeATEIILHOCTH OTJIaZIKK U MHTETPALIMX IPOrPaMMHBIX
KOMIIOHEHTOB MHTEJUIEKTYaIbHbIX
MH()OPMAIIMOHHBIX CUCTEM

OIIK-7.3.2 3HaTh METOIBI Pa3pabOTKU
AJITOPUTMOB U IIPOTPAMMHOTO 00€CIICUCHHS
B PaMKax CUCTEM HCKYCCTBEHHOTO
MHTEIJICKTa

OIIK-7 Caocoben

a3pa0baTbIBaTh
pasp OIIK-7.Y.2 ymeTb NIpUMEHATH METObI
ITOPUTMBI U
ObwenpodeccuoHanbHbIe pa3paboTKU AJIFOPUTMOB U IPOTPAMMHOTO
IIPOrpaMMBl,

KOMIICTCHIINN obecrieueHus B paMKax CUCTEM
HPUTOJHBIC LIS

DAKTHIECKOro MICKYCCTBEHHOT'0 MHTEJUICKTa

P OIIK-7.B.2 B1ageTh MeTOaMH pa3padOTKU
HPUMEHCHUSI

AJITOPUTMOB U IIPOIPAMMHOTO 00ECIICUCHHUS

B paMKaxX CUCTCM HUCKYCCTBCHHOI'O
MHTEIUICKTA

2. Mecro nucuumuinssl B ctpykrype Ol
HucturnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOITUMUCS
[P U3YYCHHUH CIEIYIOMINX AUCIUILINH:
- TexHonoruu nporpaMMHUpOBAHUS;

- OnepauuoHHbIE CUCTEMBI

3HaHUsA, MOJYYEHHbIE NPU HU3YyYEHUU Marepuana JaHHOM JMCLUMIUIMHBIL, HUMEKT Kak
CaMOCTOSITENILHOE 3HAYEHUE, TAK U MOT'YT MUCIIOJIb30BATHCS MPHU U3YUYCHUHN IPYTUX AUCIUTLUIAH:
- IIpoextupoBanue HHPOPMAIIMOHHBIX CHCTEM;
- HHartennexTyanbHbIA aHATIN3 JAHHBIX.

3. O0beM U TPYI0EMKOCTh TUCIUILIUHBI
JHanable 00 o0meM oO0beMe TUCLUIUIMHBI, TPYJAOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
Tabmuue 2.

Tabmuua 2 — O6beM U TPYyL0EMKOCTh TUCIUITITNHbI
KaHI[I/IZ[aTCKI/Iﬁ OK3aMCH

Tpy0eMKOCTb 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne9
1 2 3
Oowan mpyooemkocmep oucyunaunbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoexKu
Ayoumopnuie 3anamus, BCEro vac. 26 26
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/ceMunapckue 3anarusa  (I13), 3 3
(gac)
nabopaTtopubie padoTs (JIP), (uac) 10 10
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)




9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 118 118
Buo npomesicymounoii ammecmayuu: 3ayer,
mudd. 3ader, sk3ameH (3auer, dudd. 3ay, Hudd. Hudd. 3au.
K3 F*) 3au.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiaM U BHIIAM 3aHSTHH.
Paznensl, TeMBl AUCHUTIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, UX TPYIOEMKOCTh

Pasnensl, TeMbl IUCIUIIIHHEL Jlexwmn | T13 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 9
Pazpnen 1. IlonaTue nHTEIEKTYyaIbLHOM
uHopmanmonHoit cucrems! (MUC).
o 1 2 0 20

Tema 1.1. OcHoBHBIE CBOICTBA, KiIaccU(UKALUL
NHUC.

Pazpnen 2. OkcniepTHbIE CUCTEMBI.

Tema 2.1. CocTaBHBIE YaCTH IKCIIEPTHON CUCTEMBI:
0a3a 3HaHWI, MEXaHH3M BBIBOJIA, MEXaHH3MBI
npuoOpeTeHns U 0ObCHEHUS 3HAHUH,
MHTEJUICKTYalbHbII HHTEpQeEiic. 1 2 0 20
Tema 2.1. Dramnbl NpOEKTUPOBAHUS IKCIIEPTHOM
CUCTEeMBI: WICHTU(UKALINSA, KOHIIETITYyaIn3a1lus,
dbopmanu3zanys, peannsalys, TeCTUPOBaHHE,
OTIBITHAS DKCILUTyaTaIus

Pasnen 3. Opranusanus CUCTEM XpPaHEHUS JAHHBIX
U 3HaHUU.

Tewma 3.1. [IpoGnema GonbIIUX JAaHHBIX U
OpraHM3aIMs UX XPAHCHUS 1 2 4 24
Tema 3.2. IIpenmeTtHoe (pakTyabHOE) U
npobiaemMHoe (OneparMoHHOe) 3HAHUSI.
Tema 3.3. MeTo/ bl IpeiCTaBICHUS 3HAHUN.

Pasnien 4. MeTo1bl MHTEIIEKTYaIbHOIO AaHAJIN3A B
HNNC.

Tema 4.1. PaccyxJieHUs1 Ha OCHOBE JIETyKIIUH,
WHIYKIIMW, aHAJIOTUU. ABTOMaTHIECKOE
JIOKa3aTelIbCTBO TEOPEM.

Tema 4.2. M3BieueHne 3HaHUI U3 JaHHBIX. MeTO 1 2 6 34
JIEPEBLEB pPEIICHUI.

Tema 4.3. M3BieueHue 3HaHUi U3 JaHHBIX. MeTO
perpeccui.

Tema 4.4. N3BineueHue 3HaHuil U3 JaHHBIX. MeTo
HEHPOHHBIX CETEM.

Paznen 5. Dtansl npoeKTHpOBaHUS
UHTEJUICKTYaIbHBIX HH()OPMAIIHOHHBIX CUCTEM TSI
Pa3IMYHBIX TPUIIOKEHHUHA

Tema 5.1. IIpoekTrpoBaHre CUCTEMbI XpPAaHEHUH ST 0 0 0 20
JTAaHHBIX.

Tema 5.2. IlpoexktupoBanue (pyHKINOHATBHBIX
komnonento MNC.

Htoro B cemectpe: 4 8 8 118

HUroro 4 8 10 0 118




[IpakTudeckass MOATOTOBKA 3aKIIOYACTCSl B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalolMMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMNA,  CBS3aHHBIX C  Oy;yuiei
npodeCCHOHATIBHON 1S TETbHOCTBHIO.

4.2. CopepxaHue pa3/ieiioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0IHIIC 4.

Tabmuna 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep pasznena Ha3Banue u conepxanue pa3fesioB U TeM JEKIIMOHHBIX 3aHATUN

1 [TonsTre unTemIeKkTyanbHoi nHpopmarronHoit cucremsl (MUC).
Tema 1.1. OcHoBHBIC cBOWCTBA, Ki1accudukarus NNUC.

2 OKCIEPTHBIE CUCTEMBI.

Tema 2.1. CocTaBHbBIE YaCTH SKCIIEPTHON CUCTEMBI: 0a3a 3HAHUM, MEXaHU3M
BBIBOJIa, MEXaHU3MBI TPUOOPETEHUS U OOBSCHEHUS 3HAHUIA,
MHTEJUICKTYyaJIbHBIA UHTEpdENC.

Tema 2.1. DTanbl NPOEKTUPOBAHUS SKCIIEPTHONW CHCTEMBI: UACHTU(DHUKAIIH,
KOHIENTyanu3anus, GopMalinsaius, peaansaius, TECTUPOBAHHE, OMbITHAS
JKCILTyaTaIus

3 . Opranu3zanus CUCTEM XpaHEHUs JaHHBIX U 3HAHUM.

Tema 3.1. IIpobGaema GONBIINX JAHHBIX U OPTaHU3AIUS UX XPAHEHUS
Tewma 3.2. IlpenmeTHOE (pakTyabHOE) U TIPOOIEMHOE (OTIEPAITIOHHOE)
3HAHUS.

Tewma 3.3. MeToasl npeacTaBiaeHUs 3HAHUH.

4 Meroasl nHTEIIeKTYanbHOrO ananusa B MUC.

Tewma 4.1. PaccyxieHUsI HA OCHOBE ACAYKIIMHM, HHAYKIIUH, aHAJIOTHUH.
ABTOMaTHYECKOE J10Ka3aTEIBCTBO TEOPEM.

Tewma 4.2. M3Bneuenue 3HaHUI U3 JaHHBIX.MeTo1 1epeBbEB PEIICHUI.
Tema 4.3. M3pnedyenue 3HaHu U3 JaHHBIX.MeTON perpeccuil.

Tema 4.4. M3pnedyenne 3HaHUN U3 JaHHBIX.MeTO1 HEHPOHHBIX CETEH.

5 Oransl NPOEKTUPOBAHUS UHTEJUIEKTYAJIbHBIX HH()OPMALIMOHHBIX CUCTEM IS
pa3IUYHBIX IPUIIOKCHUN

Tema 5.1. IIpoexkTupoBaHue CUCTEMBI XpPAHEHUS TaHHBIX.

Tema 5.2. IlpoextupoBanue GpyHKIMOHaNbHBIX KoMoHeHToB UHC.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHSITUS
TeMmbl MpakTUYECKUX 3aHATUI U UX TPYJOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @OpMbI TpakTHYECKUX | TpPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaesna
n/m 3aHATUH 3aHATUH (gac) MOJTOTOBKH, | JUCILIHII
(dac) JIMHBI
Cemectp 9
1 Metonasl 2 2 4
CTaTHUCTHYECKOTO
aHaIIM3a JaHHBIX.
Perpeccust




2 Metoast UAJI. 2 2 4
JlepeBbs IpUHATUSA
peleHui
3 Mertonet MA/T. 4 4 4
Meto1 HEMPOHHBIX
ceren
Bcero 8
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1aGopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTb NPUBEACHBI B Tabmuile 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHsix paboT TpynoeMKOCTS, | MPaKTHUECKOH | pasiea
/o (gac) MOATOTOBKH, | JHMCIIHII
(gac) JIMHBI
Cemectp 9
1 | MeToasl CTaTUCTUYECKOTO aHAJIN3a IaHHbIX. 2 3
Perpeccus
2 | Meronbst MAJI. JlepeBbst NpUHSTHS pelICHUN 4 4
3 | Metoaet UAJI. MeTont HEHpOHHBIX ceTel 4 4
Bcero 10

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

VY4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroImuXcs
Bunsl camoctosTensHON paboThl U €€ TPYL0EMKOCTh NPUBEIEHBI B Tabnuie 7.

Tabmauna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

N Bcero, | Cemectp 9,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
40 40
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P) 58 58
IToaroToBKa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKVY)
Homamraee 3amganne (/13)
KontposbHble paboTsl 3a04HruKOB (KP3) 10 10
IToaroToBka K MpOMEKYTOYHOU 10 10
arrectanuu (I1A)
Bcero: 118 118




5. Tlepeuenb yueOHO-METOIUUECKOTO 0OCCTICUCHHS
JUTSL CAMOCTOSITEIBHON pabOThI O0YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOINYEeCKUE MATepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOMIMXCSl YKa3aHbl B
.. 7-11.

6. IlepeueHp ne4aTHBIX U 3JIEKTPOHHBIX YUYEOHBIX U3/1aHUMN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3aHUM ITPUBEJECH B TaOIuLE 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

[udp/ Kom1uecTBo 9K3eMILIIpOB B
P bubnuorpagpuyeckas ccpuika OUOIMOTEKE
URL anpec

(KpOMe 3JIeKTPOHHBIX FK3EMILISIPOB)

004.5b71 | bmom B.C. MeTo/1bl HHTEIEKTYaJILHOTO 20
aHayM3a JaHHBIX (makeT 1 porpamm Rapid
Miner) : yuebnoe nocodue / B. C. birowm ; C.-
[TeTep6. roc. yH-T a3poKOCM.
npubopoctpoenus. - CII6. : Uzn-Bo I'YAIL,
2018. - 205 c. - ISBN 978-5-8088-1304-5 :

004.8 C40 | CucteMHslii aHanu3: yueOHoe mocobue / H. 40
H. Maiiopos [u ap.] ; C.-Ilerepb. roc. yH-T
a’pokocm. mpubdbopoctpoenus. - CII6. : 13a-
Bo ['YAII, 2016. - 137 c. : puc., Tadm. -
bubmwmorp.: c. 136 (8 Hass.). - ISBN 978-5-
8088-1097-6 : b. 1.

004 b 20 BeneHnue B MUHTEIIEKTyaIbHbIE CUCTEMBI 30
[Tekcr] : yae6HOE mocobue / H. A. banonun,
H. B. Conosees, T. H. ConoBsera ; C.-
[Terep6. roc. yH-T a3poKOCM.
npubopoctpoenus. - CII6. : U3n-so I'VAII,
2014. - 129 c. : puc., Tabma. - bubnuorp.: c. 15
(15 nas.). - ISBN 978-5-8088-0980-2 : b. 11.

7. IlepeueHb JIEKTPOHHBIX 00PA30BATENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(pOPMaLIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS JTUCIMILIMHBI
npuBe/ieH B Tabsmiie 9.

Tabmuua 9 — IlepeyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HanmenoBanue
https://e.Janbook.com/book/123700 I'py3neB A.B. — [Iporuno3noe

mozaemupoBanue B IBM SPSS Statistics, R
u Python: MeTos tepeBbeB penieHuid u
ciyyaiinbliil nec - U3narensctBo "JIMK
IIpecc" - 2018 - ISBN: 978-5-97060-539-4

https://www.intuit.ru/studies/courses/2312/612/lecture/13260 | BA3OBBbIE ITOHATHS

http://sa.technolog.edu.ru/repository/iad iadl.pdf WHTEJJIEKTY AJIbHBIN AHAJIN3 JIAHHbIX,



https://e.lanbook.com/book/123700
https://www.intuit.ru/studies/courses/2312/612/lecture/13260
http://sa.technolog.edu.ru/repository/iad_iadl.pdf

https://cyberleninka.ru/article/n/data-mining-i-metod- DATA MINING 1 METO/JT HEMPOHHBIX
neyronnyh-setey CETEN

https://processmi.com/blog/process-mining-v-obrazovanii/ TTIPAKTHUKA UCIIOJIb3OBAHUS
MHCTPYMEHTOB JJIX1 OBHAPYXXEHN S
PEJIEBAHTHOI NUH®OPMALIMU B
OBPA3OBATEJIbHBIX JJAHHBIX

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOTO OOECIIEYECHHUS, HCIOJIB3YEMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIecca M0 JUCIUILIHHE.
[Tepeuenp nUCMoNIB3yeMOro NPOrpaMMHOTO oOecnieueHns npeacTaBieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 00€CIICUCHIS

Ne i/t HaumenoBanue

1 [Iporpammusrit naker RapidMiner

8.2. Ilepeuenp MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHbp WCMONB3YeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tab6muna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaunmeHnoBaHue

1 http://www. Yandex.ru

9. MarepuanbHO-TeXHUUYECKas Oa3a
CocrtaB MaTepuaIbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW Uil  OCYIIECTBIICHUS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUILUINHE, TpecTaBleH B Tabmuiel2.

Tabmuma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
JlucruieiiHpIi Kaace 14-06 — 14-11 Jlenc.

2 | MyneTuMeauitHasi TEKIMOHHAS Ay AUTOPHUSI

10. OueHouHsble cpecTBa AJIs IPOBEAEHUS IPOMEKYTOYHON aTTeECTalluN
10.1. CocTaB OLIECHOYHBIX CPEACTBMJISI TPOBEACHUS TPOMEKYTOUHOU AaTTECTALUH
o0yyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OLEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OILICHOYHLIX CPCIACTB

JuddepennrpoBaHHbIil 324ET Cnucok BOIpPOCOB;
TecTts;

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOECHHS)
KOMIIETEHIIMM 00yJyaronuMucs npUMeHseTcs S5-0ajulbHasl IIKajla OLEHKH c(HopMHpOBAaHHOCTU
KOMIIETEHIIN, KOTopas mpuBeeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs



https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh-setey
https://cyberleninka.ru/article/n/data-mining-i-metod-neyronnyh-setey
https://processmi.com/blog/process-mining-v-obrazovanii/

100-6annpHast  mIKanma — MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl ~ YHHUBEPCUTETa,  IpaBHIIA
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHLH/II\/JI
5-0aJuTbHA IIIKAIA PaKTep (bopvmp

— oOyyvaromuiicss TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO ¥ TPAMOTHO €r0 U3JIaracT;

— ONMpasCh Ha 3HAHUS OCHOBHOW W JIOMOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MPAKTUUCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHUS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHEIUAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPHL;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C TPAKTUYCCKOH JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM INpOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPaATYpPhI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUECKOM NPUMEHEHHUH 3HAHUHN
HaIpaBJICHUS;

— c11a00 apryMeHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyAHseTcs B (OpMYIUPOBAHUHU BBIBOJIOB M 0000IIEHNUI;

— YaCTUYHO BJAJICET CUCTEMOM CIIELMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<(Ga4YTCHO»

— o0yyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HarpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUUECKOM PUMEHEHNHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbI.
Bonpocs! (3agaun) Ass 3K3aMeHa npeicTaBiIeHbl B Ta0uie 15.

Tabmuma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa Kon
HHJUKATOpa
Y4eOHbIM MJIaHOM HE PEYCMOTPEHO
Bomnpocs (3agaun) ans 3aueta / nud . 3auera npeacrapieHsl B Tadbauie 16.
Tabnuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agera
Kon
Ne mi/mm [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera HHKATOPA
1 Vicropust BOSHHKHOBEHHSI MHTEIUICKTYJIbHBIX HH(OPMAIIMOHHBIX CHCTEM OIIK-2.3.2
2 ITpuunnsl Bo3HuKkHOBeHUs: IMC 1 ycnoBus UX 3KCITyaTalluu OIIK-2.3.2
3 XapakTepuCTHKY OOJIBIINX JaHHBIX OIIK-2.3.2
4 CpaBHHTEJIbHBIE XaPAKTEPUCTUKU OOBIYHBIX U OOJIBIIMX JaHHBIX OIIK-2.¥.2




5 TunuvHbIe XapaKTEePUCTUKU UCKYCCTBEHHBIX HEHPOHHBIX cetel . | OIIK-2.B.2
Brasienne METO0OM MMOCTAHOBKHM 3a7aud 00yueHust 6€3 SKCIepTa.

6 Oco0eHHOCTH 3a/1a4U ONITUMU3AIUH, BO3HUKAIOIICH MpH OIIK-2.3.2
00yueHUN HEHPOHHBIX CETEH.

7 Meroauku Association rule learning VK-1.Y.1

8 ApXUTEKTypa HEHPOHHOMN CETH NMPSIMOTO PACIIPOCTPAHEHUS OIIK-2.3.2

9 Texunonorust Data GRID YK-2.B.3

10 Metoauku Data fusion and data integration VK-1.¥.1

11 KoruutuBHast KjiacTepu3ariusi VK-1.3.1

12 Metox Ensemble learning. VK-2.B.3

13 MexaHH3MbI M OTIepaToOpbl TCHETHYECKUX aJITOPUTMOB YK-1.3.1

14 OCHOBHbIE HAITPABJICHHS MHTEIUICKTYaIbHBIX HH(popMarmoHHbix | OIK-2.3.2
TEXHOJIOTHI

15 OCOOCHHOCTH F€HETUYECKUX AJITOPHUTMOB OIIK-2.3.2

16 MeTouKH paco3HaBaHUs €CTECTBCHHOIO sA3bIKA YSIOBEKA. OIlK-2.3.2

17 Meroaunku aHaan3a CBsI3el MEXy y3JaMHU B CETSX. VK-1.V.1

OIIK-2.B.2

18 Matemarudeckas MoJieNb (HOpMaTLHOTO HEHpOHa. OIIK-2.3.2

19 Habop meTtoauk ¢ sneMeHTaMu caMOOOydeHUS JIIst OIIK-2.3.2
MpeACKa3aHus MOBEACHYSCKON MOJICITN TTOTPEOUTEIICH. YK-1.Y.1

20 Habop cratucTueckiux METOIOB JIJISl BBISIBIICHUS VK-1.V.1
3aKOHOMEPHOCTHU

21 MeTouKH OLICHKH HACTPOSHHUH MOTPeOUTE e Ha OCHOBE OIlIK-7.3.2
TEXHOJIOTMH PACIIO3HABAHUS €CTECTBEHHOTO SI3bIKA YEJIOBEKA

22 MeTtoauku pacrio3HaBaHUs CUTHaJIA Ha (DOHE IITyMa U €ro OIIK-7.B.2
NaJIbHEUIIIEro aHaJIn3a.

23 MeToauKH Ha OCHOBE TEXHOJIOTUI MAIlIMHHOTO 00y4YeHHUs, TI03BOJISIONIHE YK-1.V.1
BBIIBUTH q)yHKI_II/IOHaJ'H)HI)Ie B3aMMOCBA3M B aHAJIU3UPYEMBIX MaCCHUBaX
JaHHBbIX.

24 Meronka TeMIOpanbHOM JIOTUKH aHAJIN3a NOBTOPSIOLINXCS C TEUEHUEM VYK-2.B.3
BPEMCHH MOCJICAOBATCIIbHOCTCH JdHHBIX.

25 MeTonp! rpadUIecKoro MpeaCcTaBIeHIs Pe3yIbTaTOB aHAIN3a OOJIBIIIHX VK-2.B.3.2

JAaHHBIX B BUAC JUarpaMm UJin aHMMHUPOBAHHBIX H306pa)1(€HI/II>'I

Ilepeyenp TeMm Uil KypCOBOI'O TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

MPEJCTaBIICHBI B

Tabymue 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS

Ne n/mn .
KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJAE TECTHPOBAHUS

MPEJCTaBIICHBI B

Tabymue 18.

Tabmuna 18 — IlpuMepHbIli nepeyeHb BOPOCOB JJisl TECTOB

. Kon
Ne n/m IIpuMepHBIii IepedeHps BOIIPOCOB ISl TECTOB
WHINKATOpa
1 Uro Takoe WHTEIUIEKTYaJIbHBIH aHAIN3 JaHHBIX ? OIIK-2.3.2

1.

WHTennexTyalbHbIi aHaIu3 JaHHBIX - poriecc 00paboTKu, aHaM3a U
HWHTEPIPETANNN TaHHBIX JJIs IPUHITHS 000CHOBAHHBIX PEIICHH HA OCHOBE
MOJTyYCHHO HH(pOpPMAIIUH.

WHTenmiekTyanbHbIN aHAIN3 JaHHBIX - UCIIOJIb30BaHHE CTATUCTHYCCKIX
METOJIOB U TEXHOJIOTHH [T U3BJICUCHHS 3HAHUN U3 JAHHBIX H
MIPOTHO3UPOBAHMUS PE3YIIETATOB.

WuTeniekTyanbHbI aHAIN3 JaHHBIX - COBOKYITHOCTh METOJIOB U TEXHOJIOTUH




JUISL aBTOMAaTU3UPOBAHHOI 00paboTKH HH(OPMALIMK U BBISIBICHUS
B3aMMOCBSI3eH B JAHHBIX C LIEJIBIO IPUHATHS HAYYHO 00OCHOBAaHHBIX
pELIECHUH.

4. VIHTEemeKTyallbHbIH aHaIN3 AaHHBIX - UCIIOJIh30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTHI ¥ METO/IOB [UIsl aHAJIN3a OONBIINX 0OBEMOB JJaHHBIX C LIENBI0
BBIABIICHUSI CKPBITHIX 3aKOHOMEPHOCTEH M MPEACKa3aHUs Oy IyInX COOBITHI.

Kakue ocHOBHBIE IIaru BKJIIOYAET IMpOoLECC UHTCIIJICKTYAJIbHOTO aHaJIn3a )IaHHI)IX?

—_—

COop IaHHBIX U3 Pa3IMYHBIX HCTOYHUKOB.

2. IIpenBaputenpHast 00pabOTKa TaHHBIX, BKIIOYAs OYUCTKY, IPeO0Opa3oBaHUE H
00BbEIMHEHE TAaHHBIX.

3. TlpumeHeHHE anrOPUTMOB MAIMHHOTO OOYYEHUS WM CTATUCTHIECKUX

METOJIOB JJIsI aHAJIM3a AAHHBIX M BBIIBICHHUSA 3aKOHOMEPHOCTEH.

Buzyanuzamust moTy4eHHBIX pe3y/IbTaTOB U HHTEPIPETAls JaHHBIX.

[TpunsaTHE perieHni Ha OCHOBE aHaJIM3a JaHHBIX M pa3padOTKa CTpaTeruu

JANbHEUITNX JeHCTBUMA.

vk

OIIK-2.3.2

Kakune MeTo/1bI MCTIONB30BaTh AJIst MPeA00paOdOTKH AaHHBIX IIepes aHaIu30M?

1. OuucTka IaHHBIX OT BBIOPOCOB M OLIHOOK.
3arnoyiHeHUEe NPOIYIEHHBIX 3HAaUeHUIl.
[IpeoOpa3oBaHue KaTeropHaIbHBIX JaHHBIX B YHCIOBOH (popmar.
VY nanenue 1yOIUKaToB.
MacmrabupoBaHie IPU3HAKOB VISl 00ECTIEYEHHUSI X OJMHAKOBOTO
BIIMSTHUS HA MOJIETIb.

e

OIIK-2.3.2

Kakne anropuT™bl MallImHHOTO 00y4YEeHNUS IPUMEHSAIOTCS B MHTEIUIEKTYAJIbHOM aHaJIN3e
JaHHBIX?
1. JluneiiHas perpeccus.
JlepeBbs pelieHui.
Merton 6amxaliinx cocenei.
MeTto[ OTIOPHBIX BEKTOPOB.
HelipoHnsle ceTu.

RN

OIIK-2.3.2

B yem pa3HuIla MeX Iy HaA30pHBIM U O€3HAJ30pHBIM 00y4eHHuEeM?

1. HamzopHoe oOyueHue TpeOyeT pa3MEueHHBIX JaHHBIX, B TO BPEMsI KaK
6e3Ha30pHOE 00yUIEHUE UCTIONB3YeT Hepa3MeUeHHbIE JaHHbIE.

2. Hamzoproe oOyueHue TpeOyeT yuuTels, KOTOPBIi MPeaoCTaBIsIeT
MIPaBUJIbHBIE OTBETHI, B TO BpeMsl Kak Oe3Haa30pHOE 00ydeHHE HE HMEET 3TOTO
THIIA CIIPaBOYHOH MHpOpMannm.

3. B nHamzopHOM 00y4eHHH MOZEIb NBITACTCS IPEICKa3aTh BHIXOIHBIC JaHHbBIE
10 00YUaroLMM IIPUMEpPaM, B TO BpeMs Kak B 0€3Ha/I30pHOM OOyUYeHUH
MOJIEJIb HIIET CKPBIThIE 3aKOHOMEPHOCTH B JAHHBIX 0€3 MPEeA0CTABICHHS
I[EJICBBIX OTBETOB.

OIIK-2.3.2

UTo Takoe KJIACTEPHBIN aHAN3 U KaK OH MPUMEHSETCS] B MHTEIUICKTYaIbHOM aHaJIn3e
MaHHBIX?

1. KiacTepHbIil aHAIH3 - 3TO METO]] MAIIIMHHOTO O0YYCHHS, IIO3BOJIIOIIHI
TPYIIAPOBATh JAHHBIC IO CXOKUM XapaKTEPUCTHKAaM Oe3 ydera 3apaHee
3aJIaHHBIX METOK KJIACCOB.

2. KnacTepHslif aHaIM3 UCHOIB3YETCSA B HHTEIUIEKTYaIbHOM aHaJIn3e
JAHHBIX JUIsI OOHAPYKEHUS CKPBITHIX TPYIIIT WIH NATTEPHOB B JAHHBIX,
YTO MO3BOJIET AENaTh BBIBOJBI O CTPYKTYPE JAHHBIX U BBIACISATH BaXKHbIE
KJIACTePbI 00BEKTOB.

3. KnacTepHslii aHAJIM3 IOMOTAET UCCIIEA0BATENSM BBLIEIUTh CEIMEHTHI
JAHHBIX, KOTOPhIE HMEIOT CXOXKHUE XapaKTEPUCTUKH, YTO MOXKET OBITH
0JIE3HO JJISl CETMEHTALMU PhIHKA, POBEICHHUS aHAIN3a COLUAIbHBIX
ceTel, BRIIBIICHUS] aHOMAJIHMH U IPYTHX 3a]1a9 B 00JIACTH aHAIU3a
JIAHHBIX.

OIIK-2.3.2

Kakune MeTo/1bI MCIIOIB30BaTh AL BU3yaln3aliiy JaHHBIX B IIpoliecce aHanm3a?
1. JImarpammsl paccesnus (scatter plots), KOTOpbIe TO3BOJISIFOT BU3YaJIU3HPOBATh
B3aMMOCBSI3H MEXy IEPEMEHHBIMHU.

OIIK-2.3.2




2. Jluneitnbie rpaduku (line charts), ncnoap3yeMbie sl OTCIC)KABAHUS
HM3MEHEHHI MIEPEMEHHBIX BO BPEMEHHU.

3. Tmcrorpammsl (histograms), KOTOpbIe TOMOTAIOT MPEJICTABUTE paclpeaeIcHre
JIAHHBIX U BBISBUTH OCHOBHbBIE MUKH U XBOCTBI B JaHHBIX.

OIIK-2.3.2

Kakne (hakTopsI ciieyeT yInThIBaTh P BEIOOPE MOJIEIIN MAIIMHHOTO O0YUSHHS IS

8 KOHKPETHOH 3a/1a4yl aHaJIN3a JaHHbIX?

1. OOBeM U Ka4ecTBO JAaHHBIX: YeM OOJIbIIE U KaYeCTBEHHEE IaHHBIE, TEM
CJIOYKHEE MOJIENTb MOXKET OBITh HCIOJIb30BAHA.

2. Twum 3amauu: B 3aBUCUMOCTH OT 3aJa4d (KJ1acCu(UKaLUs, PErpeccus,
KJIaCTepHU3aLus U T. JI.) BBIOMpAETCs MOAXOAAIIAsT MOJICIb.

3. HHrepmpeTupyeMoCTb: BaXKHO YUYUTBIBATh, HACKOJIBKO JIETKO MOXKHO
HUHTEPIIPETHPOBATH 1 OOBACHUTH PE3yIbTaThl MOJCIIH.

9 Kakune MeTpuKH UCTIONB3YIOTCS JJIs1 OTICHKH TOYHOCTH MOJEI MalmuHHOTO 00ydueHus? | OIIK-7.3.2

1. Cpennss kBaaparnyaas omudka (Mean Squared Error, MSE), usmepstomias
CpeIHEKBaIPATHIHOE OTKIIOHCHHE NPEICKAa3aHHBIX 3HAUYCHHUI OT
(haKTHUYECKHUX.

2. TouHocTh (Accuracy), HOKa3bIBaIOIIAsH OO MPABUIBHBIX OTBETOB MOJICITH.

3. Jlorapudmuueckas ¢pynkuus noteps (Log Loss), ucnonssyemast B 3agauax
KJ'IaCCI/I(bI/IKaI_II/II/I JJIs1 OICHKHU BEPOATHOCTHBIX MOHeHeﬁ.

10 Kakue BbI30BBI ¥ IPOOJIEMBI MOTYT BO3HHKHYTH IIPH IIPOBEACHUN HHTeLIeKTyansHoro | OITK-7.3.2
aHanu3a JaHHBIX?

1. Tlpobnema OTCYTCTBHS JaHHBIX WA HEAOCTATOYHOTO KOJIMYECTBA JAHHBIX JUIS
00y4eHHs Ha UIeXaIlei MOJICTIH.

2. IIpobnema mepeoOydeHHs MOJETH, KOTJa MOJIEIb CIUIIKOM TOYHO
MOJICTpanuBaeTcs Mo 00yJaronye JaHHbIE U TePsIeT 0000IIatoNyto
CIIOCOOHOCTb.

3. TIpob6nema HHTEPIPETHPYEMOCTH MOJIENICH, OCOOEHHO aKTyalbHas IpU
TIPUMEHEHNH CII0XKHBIX aJITOPUTMOB MAIIMHHOTO 00y4YeHNs], HalpuMmep,
HEHPOHHBIX CETEH.

[lepeueHb TeM KOHTpPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYaIOUIUXCS 3a04HOM (OpPMBI
oOyueHus, npecTaBieHbl B Tabaune 19.

Tabmuia 19 — [lepederb KOHTPOJIBHBIX padboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

MCTO,HBI HCIIOJIB30BAaTh IJIA r[pez[06pa60TK1/I JAAHHBIX TIEPE]] aHAJIN30M

AJ'I]"OpI/ITMBI MAalIMHHOTI'O O6y‘IeHI/I$I TIPUMCHSAKOTCS B MHTCJUICKTYaJIbHOM aHaJIM3C JaHHBIX

PasHuma Mex Iy HaI30pHEIM U 0€3HAA30PHEIM 00yUeHIEM

KHaCTCpHBIﬁ AHAJIM3 M KaK OH INPUMCEHACTCS B UHTCIJICKTYAJIbHOM aHAJIN3C JaHHbBIX

N |WN|—

MCTO,HLI HMCIIOJb30BATh JIS1 BU3YAJINM3AlIMHU JAHHBIX B IPOLCCCE aHaJIM3a

10.4. Meronnueckue  MaTepuaibl,  ONPEIACIAIOIIAE  IPOLEAYyphl  OLICHUBAHMS
MHAMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpYyHOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronmxcs
I'VAIL

11. Meroaudeckue yka3aHus sl O0y4aroMIMXCs IO OCBOCHUIO TUCITUTUIMHBI

11.1. Meronuyeckue yka3zaHus JJii OOYYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
ry0oKoe U sSCHOE HU3JoKeHue ydeOHoro marepuana. HasHaueHume cOBpeMEHHOH JeKIuU B




paMKax TUCIUIUIMHBEI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JeM IJUCHMIUIMHBI, METOJO0B HAY4YHOIO IIO3HAHHWSA, HOBEHIINX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMONHAET METO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMaMoHHYI0 (GyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oO0jacTu 3HaHUSA, €€ MpOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnaHupyeMble pe3yIbTaThl IPU OCBOSHUU O0YUYAIOIIMMUCS JIGKIIMOHHOTO MaTepuana;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHE MNpOo(eEecCHOHATBHO-IEIOBBIX  KAauecTB, JIIOOBU K  HOpeaMeTy |
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoThI,

— TOJyYeHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHUA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIICISTH TJIaBHbIE MBICIU U
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B  Pa3IMYHBIX
(bopMyIupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATBCA JEMOHCTpaUUEld CIIAaWI0oB W
HCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— JIeKMOHHBIM MaTepHall MpejcTaBieH B popMe Impe3eHTaluld JeKIui, pa3MelIeHHbIX B
Kkypce «MHTemekryansabie HHPOPMAIIMOHHBIE CUCTEMBI» B CHCTEME JMCTAHIIMOHHOTO
oO0yuenus JIMC, https://Ims.guap.ru/new/course/view.php?id=181

- JlomomHUTEIBHBIN MaTepHal K KOKI0H JIEKINH, TPEeICTaBICHHBIX B (hopme daitioB Word,
pa3MenieHHbIX B Kypce «Metonbl 00pabOTKM OONBIIMX JAaHHBIX» B CHUCTEME
nuctannuonHoro odydyenus JIMC. https://lms.guap.ru/new/course/view.php?id=181

11.2. MeTtonuueckne ykazaHusi IJisi OOydYarOIIMXCs IO YYacTHIO B CEMHHapax (eciu
npeodyCcMOmMpPeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

OCHOBHOU TeNBIO JUIsT 00YYaIOIIEerocs SIBIISIETCA CUCTeMAaTU3alus U 0000IIeHe 3HaHu!
no wu3y4aemou Teme, pasaeny, (QopMupoBaHHUE YMEHHUs pPabOTaTh C JAOMOJHUTEIHHBIMU
HMCTOYHMKAMU HWH(GOPMAIUHU, COMOCTABJIATh M CPaBHUBATh TOYKU 3PEHUS, KOHCIEKTUPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBUM C Beayulen
TUAAKTHYECKON LENbI0 COJEpKAaHMEM CEMHHAPCKUX 3aHATUN SBISIOTCA Yy3J0Bble, Hauboiee
TpyIAHBIC IS TIOHUMAaHHS M YCBOCHHSI TE€MBbI, pasleibl MUCHUIUIMHBL Crneuuduxoil maHHOU
(bopMBbI 3aHATUH SABIISETCS COBMECTHas paboTa MpernojaBaTelis U 00ydarolerocss HaJ| peleHuemM
MOCTaBJIEHHOW MpPOOJEeMbI, a IOHMCK BEpHOIO OTBETAa CTPOUTCS HAa OCHOBE YEpeJOBAHUS
VHIUBUIYAIBHON M KOJUIEKTUBHOM JEATEIbHOCTH.

[Ipy nDOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO TEME MPOCIYIIAHHOM JIEKIUU
HEOOXOUMO O3HAKOMUTBCS C IUIAHOM €ro IPOBEJIEHUs, C JIUTEpaTypoil M HayYHBIMHU
MyOIHKAIUSIMU TI0 TEME CEMUHApA.

11.3. Meronuyeckue ykKazaHus A OOYYaroIIMXCS IO MPOXOKICHHUIO MPaKTHYECKUX
3aHITHH (eciu npedycCMoOmpeHo yueOHbIM NIAHOM N0 OAGHHOU OUCYUNTIUHE)

[MpakTrueckoe 3aHSITHE SBJISETCS OJHOM M3 OCHOBHBIX ()OPM OpraHU3alMU y4eOHOTO
npolecca, 3aKIF0YaroNIasicss B BBIMOIHEHUH 00YYaIONIMMUCS 10T PYKOBOJICTBOM TPETIOIaBaTest
KOMIUIEKCA YYeOHBIX 3aJaHUil C IEeNbI0 YCBOCHHS HAYYHO-TCOPETHUYCCKHX OCHOB Yy4eOHOM
JMCUUIUIHHBL, TPHOOPETEHUS YMEHUI M HAaBBIKOB, OIBITA TBOPUYECKOM ESITEIEHOCTH.



HGHBIO HpaKanecxoro 3aHATUS OJIA 06yqafomerocs1 SABJIACTCA HpI/IBI/ITI/Ie O6y‘-IaIOH_[I/IMC$I
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3Yy4aeMOW TUCIUIIIINHE.

[Inanupyemsble pe3yabTaThl IPU OCBOCHUU 00YUYaOLIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKpervieHue, yriayOJeHue, paclIMpeHHue W JAeTaM3alius 3HAHUWA TPU pPElIeHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH H3y4YCHUsS KOHKPETHOW y4eOHOM
JYCIIUIIINHEIL,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM WM MHIMBHIYaIbHOH (GopMm
00y4eHusl.

TpeboBaHusl K NPOBEACHUIO IPAKTUYECKUX 3aHITUH
[IpencraBiensl Ha CTpaHuULIe Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

11.4. Meronuyeckue yka3aHus Ui OOYYArOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
paboT (ecau npedycmompero yueoOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbImONHEHHS J1a0OpPaTOPHBIX pabOT OOyYaroIIMHCS [OJDKEH YrIyOuTh U
3aKpenuTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPUCTHKOW OO0YyYaromerocs.
Brimonnenne n1abopaTOpHBIX PabOT COCTOUT M3 IKCIIEPHUMEHTAIBHO-TIPAKTUYECKOH, PacyeTHO-
AHAJTUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOIIPHUSITUH.

BoinonHenue n1abopaToOpHbIX padOT 00ydaroOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yUYCHHs] JUCIMIUIMHBI, OIpPENeIIeMOil yd4eOHBIM IUTAHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMs IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3alUs TEOPETHUYECKMX 3HAHWH, TOJTYYeHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue U TpeOOBaHUs K NPOBEJICHHUIO JIAOOPATOPHBIX PAOOT
IIpencrasiensl Ha cTpaHULE Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

CrpykTypa u (bODMa oT4eCTa O JIa6ODaTODHOI7I pa60Te
[Ipencrasnensl Ha cTpaHuUlE Kypca B hitps:/lms.guap.ru/new/course/view.php?id=181.

Tpebopanus k opopmireHHIO 0TYeTa O Ja0OPATOPHOM pabore
IIpencrasnensl Ha cTpaHULE Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

11.5. Meronuyeckue yka3zaHus s OOydalomUXCsl TIO TPOXOXKACHUIO KYpPCOBOTO
MIPOEKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOU paboThl (He npedycmompero yueOHbIM NAAHOM NO
OaHHOU Oucyuniume)

11.6. Meronnyeckue ykazaHus A7 00y4aroMIMXCcs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboThI


https://lms.guap.ru/new/course/view.php?id=181
https://lms.guap.ru/new/course/view.php?id=181
https://lms.guap.ru/new/course/view.php?id=181
https://lms.guap.ru/new/course/view.php?id=181

B Xoze BBINOTHEHHS CAMOCTOSITENFHONW pabOThl, 0OyUYarOMIUNACS BBHIMONHAET padoTy 1o
3aJJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPENojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst mo 3aoyHoi (opme O00ydeHHs, caMOCTOSITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mnpouecce BBIONHEHHUsSI CaMOCTOSTENbHOW paboThl, y oOydwaromerocs (popMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE paboUero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3alUM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOydYeHHs, TOMOTAaeT IOJYYUTh HABBIKM IOBBIIICHHS
po¢eCCUOHATIBHOIO YPOBHS.

MetoauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepual 1o JUCUUIUIMHE IPEICTABIEH Ha CTPaHULE Kypca B
https://lms.guap.ru/new/course/view.php?id=181.

11.7. Meronuyeckue ykazaHus s OOy4yaroUIMXcs IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOJb KauyecTBa 3HAHUI
00ydJarouumxcs, OCyIIECTBISIEMOT0 B TEUCHHUE CEMECTpa C IENbI0 OIICHUBAHUS XO0/a OCBOCHUS
TUCIHIIINHEL

JIy1st mpoBeICHHS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH HaM KaXKJIOM JICKIIMOHHOM 3aHSITHH
BbIenseTcs A0 10 MUHYT, a TakKe KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS IpH npuéme pedepara
u j1abopaTopHbIX paboT. Pe3ynbTarhl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH YYHUTBHIBAIOTCS TMPHU
MPOBEJICHUH MPOMEKYTOYHON aTTeCTaIUU.

11.8. Meronuueckue ykazaHus Ui oOy4aroIUXCs MO MPOXOKICHUIO MPOMEXYTOYHOH
aTTECTalUU.

IIpomexxyrounass  artectanust  oOyyarolIMXCsl ~ HpeJycCMaTpuBaeT  OLIEHUBaHHE
IPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— auddepeHuupoBaHHbIl 3aueT — 3T0 (¢GopMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
oOy4aromuMcsl IpU U3Y4EHUH AUCUMILIMHBL, TPU BBIMOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENLCKUX Pa0OT U MPOXOMKAECHUH NMPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.


https://lms.guap.ru/new/course/view.php?id=181

Jluct BHeceHUs1 U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECIIETO
A3MEHEHHUS

ConeprkaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




