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Annoranus

Hucuunnuna  «VHTennekTyanbHble  UH(QOPMAIlMOHHBIE  CUCTEMbD»  BXOJUT B
o0pa3oBaTeNbHYI0 TPOrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HanpasieHuto  noarotoBkw/  crenuanbHocTH  09.03.03  «lIpuxiagnas  uHdOpmaTuka»
HampaBlieHHOCTH  «VIHTeIUIeKTyanbHble WH(GOPMAIMOHHBIE CHCTEMbI M TEXHOJIOTHH.
Hucnurmuna peanuszyercs kadeapoit «Ne82y.

JlucuuiuiHa HalesneHa Ha (GOPMUPOBAHUE Y BBIMTYCKHUKA CIETYIOUINX KOMITETCHIIUMN

YK-1 «CnocoGeH oCyIIECTBIATh MOWCK, KPUTHUSCKUNM aHaIu3 W CHHTE3 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 OTpaHUUYCHUIN»

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 pa3pabaTbiBaTh alrOPUTMBl M MPOrPAMMBI, MPUTOJIHBIC 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 HHTEJUICKTyalbHbIX MH(opManuoHHbIX cucteM (MHUC) ¢ mpuMeHeHneM
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 NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme audhepeHIInpOBAaHHOTO 3a4eTa.

OO6mIast TpyA0EMKOCTh OCBOCHHS JUCIIUIUIMHBI COCTAaBISAET 4 3a4eTHBIX €auHUIbI, 144
yaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepeyeHb MIAHUPYEMBIX PE3yJIHTATOB OOYyUEHUS MO TUCITUTUIMHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

OCHOBHOH LIE€NIBIO TUCLUIUIMHBI SBJIAETCS CUCTEMAaTU3allls, 3aKPEIUICHUE 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
peIMETHOM 001aCTH, HO U UX 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
KOMIIETEHLIMU JIOCTUXKEHUS KOMIIETEHIIUU
KOMIIETEHLIMU
VK-1 Cnocoben
OCYIICCTBIISATh

HOUCK, KPUTUYECKUI
1P VK-1.Y.1 ymeTh NpuMeHSATh METOUKU
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], UICXO/Is U3 | pelleHUs MOCTaBIEHHOH 3a1auu
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,

KOMITETECHIINH o0ecrieyeHns: B paMKax CUCTEM
HPUTOHBIC JUIS

DAKTHIECKONO MICKYCCTBEHHOTO MHTEJICKTA

P OIIK-7.B.2 B1ageTh MeTOJaMH pa3padOTKU
NPUMEHEHHS

AJITOPUTMOB U IIPOTPAMMHOTO 00€CTICUCHHS

B paMKaxX CHCTEM HUCKYCCTBEHHOTO
MHTEJJICKTa

2. Mecro nucuumuinssl B ctpykrype Ol
HucturnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOITUMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIUIUINH:
- TexHonoruu nporpaMMHpOBaHHS;
- OnepauuoHHbIE CUCTEMBI

3HaHMs, TOJY4YEHHBbIE IPU U3YYEHUU MaTepuala AAHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U MOI'YT UCIIOJIB30BaTHCS IIPU U3YUYEHUHN IPYIUX JUCLUILIAH:
- IlpoextupoBaHre HHPOPMALMOHHBIX CUCTEM;
- MuTennexryanbHblil aHAIN3 JAHHBIX.

3. O0beM U TPYyI0EMKOCTh TUCIUILIUHBI
JlanHbple 00 o01ieM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOM
paboThI O TUCHUILUIMHE (M pacnpeielieHne 3TOW TPYJOEMKOCTH IO CEMeCTpaMm) MpeICTaBICHbI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoeMKocTb 1o
Bun yuebHolt paboThl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKocmep OUCYUNIUHBL, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npaxmuueckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro vac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13), 17 17
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
HK3aMeH, (4Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 76 76
Buo npomesxcymounoin ammecmayuu: 3adet, | Hudd. Judod. 3au.




mudd. 3auer, sk3amen (3auer, Judd. 3auq, 3au.
DK3.¥%)

[TpuMedaHue:  KaHIMAATCKHUil IK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacmpenenceHue TPyIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiiaM U BHIAM 3aHSITHH.
Paznensl, TEeMBl AUCHUTIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, UX TPYTOEMKOCTh

Paznenbl, TeMbI TUCIUITITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 9
Pazpnen 1. IlonaTue nHTEIEKTYyaIbLHOM
nHpopmarmonnoi cuctemsl (MHC). 2 2 4 12

Tema 1.1. OcHoBHBIE CBOICTBA, Ki1accU(UKALUSL
NHUC.

Pazpnen 2. OkcniepTHBIE CUCTEMBI.

Tema 2.1. CocTaBHbIE YaCTH SKCIIEPTHON CUCTEMBI:
0a3a 3HaHUI, MEXaHH3M BBIBOJA, MEXaHU3MBI
npuoOpeTeHns U 0ObICHEHUS 3HAHUH,
WHTEIUICKTYaJIbHBIA HHTEpQEHC. 2 2 4 12
Tema 2.1. Dramnbl NpOEKTUPOBAHUS IKCIIEPTHOM
CUCTEMBI: UIeHTH(PUKALNS, KOHIIETITyaIn3anus,
dopmanu3zanys, peannusalys, TeCTUPOBaHHE,
OMIBITHAS 3KCILTyaTalus

Pasnen 3. Opranusanus CUCTEM XpaHEHUS JAHHBIX
U 3HaHUU.

Tema 3.1. IIpoGnema GonbIIUX AAHHBIX U
OpraHu3aIys UX XpaHSHUs 3 3 6 15
Tema 3.2. IIpenmeTtHoe (pakTyabHOE) U
npobiaeMHoe (OneparMoHHOe) 3HAHUS.
Tema 3.3. MeTobI IpeICTaBICHUS 3HAHU.

Pasnien 4. MeTo1bl MHTEIIEKTYaIbHOIO AaHAJIN3A B
HNNC.

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

Tema 4.2. M3BneueHne 3HaHUI U3 JaHHBIX. MeTo 8 8 16 20
JIEPEBHEB pPEIICHUI.

Tewma 4.3. U3BneueHue 3HaHnil U3 JaHHBIX. MeToa
perpeccui.

Tema 4.4. N3BneueHue 3HaHuil U3 JaHHBIX. MeTo
HEHPOHHBIX CETEM.

Paznen 5. Otansl npoekTHpOBaHUS
UHTEJUICKTYaIbHBIX HH()OPMAIIHOHHBIX CUCTEM TSI
Pa3IMYHBIX TPUIIOKEHHHA

Tema 5.1. IIpoexkTupoBaHNE CUCTEMBI XpPaHEHUH S 2 2 4 17
JTAHHBIX.

Tema 5.2. IlpoexktupoBanue (pyHKIHOHATBHBIX
komnonento MNC.

HUroro B cemectpe: 17 17 34 76

Hroro 17 17 34 0 76




[IpakTudeckass MOATOTOBKA 3aKIIOYACTCSl B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJarloluMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKLIMHA,  CBSI3aHHBIX C  Oymyuiei
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 JIEKIIMOHHBIX 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 OOBSICHEHUS 3HAHUIA,
MHTEJUICKTYyaJIbHBIA UHTEpdENC.

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

3 . Opranu3zanus CUCTEM XpaHEHUs JaHHBbIX 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 A€AYKIIMHM, HHAYKIIMH, 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 IPOEKTUPOBAHUS UHTEUIEKTYAJIbHBIX 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 3aHATHN U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPaKTHYECKOM |paznena
n/n 3aHATHN 3aHATUN (gac) MOATOTOBKH, | AMCLIUII
(uac) JIUHBI
Cemectp 9
1 Metonasl 2 2 4
JIOTHUYECKOTO BBIBOJA
JUIsl aHaJIN3a JAHHBIX
2 MeTtoas! 2 2 4




CTaTUCTHIECKOTO
aHaJM3a JaHHBIX.
Perpeccust
3 Metonst MAJIL. 4 4 4
JlepeBbsi NpUHATHS
peLIeHHI
4 Meroaer MAJI. 4 5 4
Meron HEMpPOHHBIX
cerei
5 TexHosnoruueckas 4 4 5
cxema
MIPOCKTUPOBAHUS
NnNC
Bcero 17
4.4. JlabopaTOpHbIC 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEACHBI B Tabmuile 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
No HamveHoBanue 1a60paTopHbIX padot TpynoeMKoCTh, | MpakKTUUYECKOH | pa3merna
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 9
1 | Hacrpolika u u3y4eHue CBOICTB 4 1
BBIYMCIIUTEIILHON CPe/Ibl MHTEIUIEKTYaTbHOTO
aHaIM3a JaHHBIX
2 | MeToasl TOrMYecKOro BEIBOAA IS aHAIA3a 4 2
JTAHHBIX
3 | MeToabpl CTATUCTUYECKOTO aHaJIN3a JaHHBIX. 4 3
Perpeccus
4 | MeToapl CTaTUCTUUECKOTO aHAIN3a JaHHBIX. 2 3
Koppensus
5 | Meronst MA /L. JlepeBbst NpUHSTHS pelIEHUIN 4 4
6 | Meronst MAJI. Metoa accouusuu. 4 4
7 | Metonet MAJI. Merop knactepuzanuu 4 4
8 | Meroast MAJI. MeTox HEMpOHHBIX ceTei 4 4
9 | TexHonoruueckas cxema NpOEKTUPOBAHUS 4 5
NncC
Bcero 34

4.5. KypcoBoe nmpoeKkTupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIAHOM HE TPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunsl camocTosTensHON paboThl U €€ TPYLOEMKOCTh IPUBEIEHBI B Tabnuie 7.




Tabmuua 7 — Bugsl caMoCcTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3

H3ydeHue TeopeTHUecKOro MmaTepuania

30 30
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P) 38 38

[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Homamnee 3amganue (/13)

KonTponbubie paboTel 3a04HNKOB (KP3)

IToaroroBka Kk MpoOMeEXyTOUHOU
atrectauuu (I1A)

Bcero: 76

76

5. Ilepeuensb yueOHO-METOIUIECKOTO 00CCIICUCHHUS

JUTSL CAMOCTOSITEIbHON pabOThI 00YYAIOMIMXCS IO TUCIUTUINHE (MOIYIIIO)

Y4eOHO-MeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00y4aroImuXxcs yKa3aHbl B

o.a. 7-11.

6. IlepedeHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHHH
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUYEOHBIX U3/1aHUN IPUBEEH B Tabaule 8.
Tabnuua 8— [lepeyeHb NMeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

udp/
URL agpec

bubnuorpapuyeckas ccpuika

KomuecTso 3x3eMILIsIpoB B
oubnmiorexe

(KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)

004.5b 71

bmom B.C. MeTtoabl HHTENIEKTYaAIbHOTO
aHayu3a JaHHbIX (makeT 1 porpamMm Rapid
Miner) : yae6Hoe niocobue / B. C. batom ; C.-
[Tetep®. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : U3a-so I'VAIL
2018. - 205 c. - ISBN 978-5-8088-1304-5 :

20
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CuctemHbIif ananu3: yueoHoe nocodue / H.
H. Maiiopos [u ap.] ; C.-IleTep0. roc. yH-T
aspokocM. mpudbopoctpoenus. - CII0. : U3n-
Bo ['YAII, 2016. - 137 c. : puc., Ta0m. -
bubnmorp.: c. 136 (8 HazB.). - ISBN 978-5-
8088-1097-6 : b. 1.
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Benenue B MHTENIEKTyaaIbHbIE CUCTEMBI
[Tekct] : yae6Hoe mocobue / H. A. banonusn,
H. B. Conosses, T. H. Conossena ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : Uzn-so I'YAII,
2014. - 129 c. : puc., Tabma. - bubauorp.: c. 15

30




[ (15 nass.). - ISBN 978-5-8088-0980-2 : b. 1.

7. IlepedeHb 37E€KTPOHHBIX 00PAa30BaTENBLHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «MHTepHeT»

URL agpec HaumenoBanue
https://e.Janbook.com/book/123700 I'py3nes A.B. — [Ipornosnoe

monaenupoBanue B IBM SPSS Statistics, R
u Python: meTon nepeBbeB pemieHuit u
ciy4ainslii ec - M3narensctBo "JIMK
IIpecc" - 2018 - ISBN: 978-5-97060-539-4

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

http://sa.technolog.edu.ru/repository/iad iadl.pdf UHTEJUIEKTY AJIbHBI AHAJIU3 JIAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod- DATA MINING M METO/J1 HEUPOHHBIX
neyronnyh-setey CETEN
https://processmi.com/blog/process-mining-v-obrazovanii/ IMPAKTUKA NCITOJIb3OBAHUW A

MHCTPYMEHTOB IJI1 ObBHAPYXXEHUA
PEJIEBAHTHOI UHOOPMAILIVU B
OBPA3OBATEJIbHBIX JTAHHBIX

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUM
8.1. [lepeueHp nporpaMMHOro oOECHeUYeHHsI, HCHOJb3YEeMOro MpPHU OCYILECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
IlepedeHpb uCoNb3yeMOro NporpaMMHOro odecrieueHus npejacrasieH B Tadbauie 10.

Ta6muma 10— [Mepeyens mporpaMmmMHOTo oOecrieueHus

No /1t HanmenoBanue

1 [TporpammusIii naker RapidMiner

8.2. ITepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tadmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

1 http://www. Yandex.ru

9. MarepuanbHO-TEXHUUYECKas Oa3a
CocraB MaTepuaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TIpecTaBlieH B Tabmuiel2.

Ta6muma 12 — CoctaB MaTepuamIbHO-TEXHHUECKOM 0a3bl



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

Ne HanmMeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)

JuncnnelHslil Ki1acc 14-06 — 14-11 Jlenc.

2 MynpTUMeaUIHAS JICKUUOHHAS ayITUTOPHUS

10. OuenouHsle CpeaCcTBa IS IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTallu
00yyJaromuxcs no IMCUUILIMHE TPUBEIEH B Tabnuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTECTAIINH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

JuddepenurpoBaHHblil 324ET Cnucok BOIpPOCOB;
TecTtsr;

10.2. B kauecTBE KpHUTEPUEB OLEHKU YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOEHMS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOJIb30BATHCS
100-6amnpHass  mKana — MOJYJIbHO-pEHTHMHIOBOM  CHUCTeMbl — YHMBEpCHTETa,  IpaBUIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

Ol1ieHKa KOMITETEHITUN

Xapakrepuctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuIbHA KA P p (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JHUTEPATypHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHWS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeIIUATM3UPOBAHHBIX TIOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE J0IYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIIbHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITHH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




OI11eHKa KOMIIETEHITNNA

5-0aiuTbHAa IIKaIA

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrpPaMMHOTO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpU
paccMOTpeHHH pobeM B KOHKPETHOM HalpaBlICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUI;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (OPMYIUPYET BBIBOJOB M 0000IIECHUH.

10.3. TunoBbie KOHTPOJIBHBIC 3a/IAHUS UM UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3agaun) 11 9K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa Ko
WHNKATOpa
Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ms 3adera / audd. 3adgera
Ne i/m [Tepeuens BompocoB (3aga4) amns 3a4dera / qudd. 3adera Kox
WHMKATOpa
1 VcTopus BO3HUKHOBEHUSI HHTEIUICKTYalIbHBIX HHPOPMAIIMOHHBIX CHCTEM OIIK-2.3.2
2 IIpuunnel Bo3uukHOBeHHsI UMC 1 yciioBuUsl UX SKCITyaTalul OIIK-2.3.2
3 XapaKTEePUCTUKHU OOJBITUX JAHHBIX OIIK-2.3.2
4 CpaBHHTENBHBIC XaPAKTEPUCTUKN OOBIYHBIX M OOJBIINX TAHHBIX OIIK-2.Y.2
5 TunuyHbIe XapaKTePUCTUKH UCKYCCTBEHHBIX HEUPOHHBIX ceTer . | OIK-2.B.2
Brnasenue MeTO0M MOCTAHOBKH 3a7aud 00yueHusI 63 dKCrepTa.
6 Oco0eHHOCTH 33291 ONITUMH3AINH, BOZHUKAIOIIEH TIPH OIIK-2.3.2
00y4eHIN HEUPOHHBIX CETEH.
7 MeTtonuku Association rule learning VK-1.¥.1
8 ApXUTEKTYypa HEHPOHHOHN CETH MPSIMOTO PACTIPOCTPAHCHUS OIIK-2.3.2
9 Texunonorust Data GRID YK-2.B.3
10 Metonuku Data fusion and data integration YK-1.¥.1
11 KorautusHas knacrepusanus VK-1.3.1
12 Meron Ensemble learning. YK-2.B.3
13 MexaHHU3MBI U OIIepaTOpbl TeHETHYECKUX aJITOPUTMOB YK-1.3.1
14 OcHOBHBIE HaNPaBJICHHS HHTEIUICKTYaIbHBIX HH(pOpMaoHHpix | OIK-2.3.2
TEXHOJIOTHI
15 Oco0eHHOCTH IeHETHYECKUX aJITOPUTMOB OIIK-2.3.2
16 MeTouKH paciio3HaBaHUs €CTECTBEHHOTO sI3bIKA YEJIOBEKA. OIlK-2.3.2
17 MeTtoauku aHanu3a cBsi3el MEXIy y3JIaMH B CETAX. VK-1.V.1
OIIK-2.B.2
18 MaremaTrueckasi MoJieNib (POPMaILHOTO HEHpPOHa. OIlK-2.3.2
19 Habop meroauk c sanemeHTamMu caMOOOyUYeHUs st OIlK-2.3.2
TpeCKa3aHus MOBEAECHYSCKON MOJIeTTH TOTpeOnTENeH. YK-1.V.1
20 Habop cratuctudeckix METO0B JIJIsl BBISIBICHUS VK-1.V.1
3aKOHOMEPHOCTH
21 MeToauKH OIIEHKH HAaCTPOEHUH MoTpeOuTeneil Ha OCHOBE OIIK-2.B.2
TEXHOJIOTHH PACIIO3HABAHUS €CTECTBEHHOTO SI3bIKA YEJIOBEKA
22 Metoauku pacrio3HaBaHUs CUTHAJIA Ha (DOHE IIymMa U ero OIIK-2.B.2
JTaTbHEHIIIETO aHaAIH3a.
23 MeToauKH Ha OCHOBE TEXHOJIOTHI MalIMHHOTO 00YYCHHS, TI03BOIIIOIIHE VK-1.V.1
BBISIBUTH q)yHKIII/IOHaJ'H)HLIe B3aUMOCBA3U B aHAJIM3UPYCMbBIX MAaCCHUBAX
JAHHBIX.




24 MeToanka TeMIIOPaNIbHON JTOTMKH aHAIN3a MOBTOPSIIOIUXCS ¢ TEYEHUEM YK-2.B.3
BPEMEHH MOCIIEJ0BATEIbHOCTEH JaHHBIX.
25 MeTonp! rpadUIecKoro MpeacTaBIeHIS Pe3yIbTaTOB aHATN3a OOJIBIINX YK-2.B.3.2

JAaHHBIX B BUAC ArarpamMm Wil aHUMHUPOBAHHBIX PI306pa)KCHPII>i

[lepeuenr TeM [ KypCOBOTO IMPOEKTUPOBAHUS/BBIIOTHEHUS KYpPCOBOW pPabOTHhI
npeJcTaBieHbl B Ta0ue 17.
Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOIM paOOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITIOIHEHHS
3 KypcoBOi1 paboThI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
Bompocsl 111 mpoBeneHHMST NPOMEXYTOYHOM arTecTald B BHJIE TECTUPOBAHUS

npeJcTaBiIeHbl B Ta0nuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

1.

Uto Takoe HHTEIUIEKTyaJIbHbIN aHaINU3 JaHHBIX?

WuTeniekTyanbHbIi aHaIN3 JaHHBIX - IPOIecC 0OpabOTKH, aHATU3a U
HUHTEPIIPETAllMU JaHHBIX IJI TPUHATHA O6OCHOBaHHI)IX peLHeHI/Iﬁ Ha OCHOBEC
MTOTyYCHHON WH(pOPMALIUH.

WHTennexTyalibHblil aHaIU3 JaHHBIX - UCIIOJIb30BAaHHE CTATUCTUUYECKHUX
METO/IOB U TEXHOJIOTUH JJIsl U3BJICUEHUS 3HAHUN U3 JaHHBIX U
MIPOTHO3UPOBAHUS PE3yIbTATOB.

WHTennexTyaibHblil aHaIU3 JaHHBIX - COBOKYIHOCTh METOJOB U TEXHOJIOT U
JUTS aBTOMATH3UPOBAHHON 00paObOTKH HH(GOPMAIINY U BEISBICHUS
B3aMMOCBS3€ell B JaHHBIX C HEJIbIO MPUHATHA HAYYHO 000CHOBaHHBIX
peuIeHU.

I/IHTGHHGKTyaHBHBIﬁ aHaJIM3 TaHHBIX - UCIOJb30BaHNC KOMIIBIOTECPHBIX
TEXHOJIOTHH U METOJIOB [UIA aHaJIi3a 0OJBIINX 00BEMOB TaHHBIX C IIEJIBI0
BBISIBJICHUS CKPBITBHIX 3aKOHOMEPHOCTEH U IpeAcKa3aHus OyAymuX COOBITHI.

OIIK-2.3.2

—_

>

Kakue ocHOBHBIC IIaru BKJIIOYAeT MMpo1eCC MHTCIUICKTYAJIbHOTO aHaJIn3a I[aHHBIX?

COop TaHHBIX U3 Pa3IMYHBIX HCTOYHHUKOB.

IIpensaputenpHast 00pabOTKa JaHHBIX, BKIIOYAs OYUCTKY, MPEOOpa30OBaHUE U
00beUHEHHE JaHHBIX.

[IpuMeHeHHE aNTOPUTMOB MAITUHHOTO OOYUCHHS UM CTATUCTHYSCKUX
METOJIOB JIJIsl aHAJIN3a JaHHBIX U BBISABJICHUS 3aKOHOMEPHOCTEH.
Busyanuzamus morydeHHBIX Pe3yIbTaTOB U HHTEPIIPETAIUs JaHHBIX.
[IpunsTHE pemieHnit Ha OCHOBE aHATN3a TAHHBIX U pa3padoTKa CTpaTerun
NanbHEUIINX IeHCTBUMN.

OIIK-2.3.2

Kakwue MeToabI HCTIOIB30BaTh IS IPeT00padOTKU TaHHBIX Mepel] aHAIN30M?

1. OumncTKa AaHHBIX OT BEIOPOCOB M OIIMOOK.

3aroyiHeHHE MPOITYIICHHBIX 3HAYCHUI.

[Ipeobpa3oBanue KaTeropHaNbHBIX JaHHBIX B YACIOBOH (hopMart.
Y nanenue ny0oIuKaToB.

MacmrabupoBaHre MPU3HAKOB ISl 00eCTIeYeHUS MX OJIMHAKOBOTO
BJIINSHUS HA MOACIb.

Ns N

OIIK-2.3.2

1.

ok WS

Kaxkue anropuT™Mbl MalIMHHOTO O0YYEHHS PUMEHSIOTCS B MHTEJIEKTYaIbHOM aHaJIN3e
AHHBIX?

JIuneiinas perpeccusi.
JlepeBbs perieHuil.

Mero OiKaiIux cocenei.
MeTtoz 0IOPHBIX BEKTOPOB.
HeiiponHsle ceTu.

OIIK-2.3.2




B uem pasHuia MEXKXAy HAA30PHBIM U 663Ha[[30pHI)IM O6y"I€HI/IeM‘.7

1.

2.

Hanzophoe o0y4eHue TpeOyeT pa3MedeHHbIX TaHHBIX, B TO BPeMs Kak
0e3Ha130pHOE 0O0YICHHE UCTIONB3YEeT Hepa3MEUCHHBIC TaHHbIC.

HanzopHoe o0ydeHue TpeOyeT yauTens, KOTOPBIH MpeaoCTaBsaeT
MPaBUIIbHBIC OTBETHI, B TO BPeMsl Kak 0e3HaA30pHOE 00yUeHHE HE UMEET 3TOr0
THUIIA CIIPABOYHON MH(BOPMAIIHH.

B Ham30pHOM 00y4YeHUH MOEIb HBITACTCS MPEICKA3aTh BHIXOIHBIC JaHHbIC
o 00yYaroIKUM MPUMEPaM, B TO BpeMs Kak B O€3HA30PHOM OOyUCHHUH
MOJICJIb UIIET CKPBITHIC 3aKOHOMEPHOCTH B JAHHBIX 03 MPeOCTaBICHHS
LIEJICBBIX OTBETOB.

OIIK-2.3.2

Uto Takoe KJIaCTepHBIN aHaIU3 U KaK OH MPUMEHSIETCS B MHTEJUIEKTyalIbHOM aHan3e
JIAHHBIX ?

1. KnacrepHslif aHaIH3 - 3TO METO MAIIMHHOTO 00y4YeHUSs, O3BOJISIOIINH
TPYIIHPOBATh JAHHBIE TI0 CXOXKUM XapaKTEpUCTHKaM 0e3 ydeTa 3apaHee
3aJJaHHBIX METOK KJIacCOB.

2. KnactepHslif aHAIN3 HCIIOIB3YETCS B MHTEIUIEKTYaIbHOM aHAN3e
JAHHBIX 11 OOHAPY)KEHHS CKPBITHIX TPYIIT WM ITATTEPHOB B TAHHBIX,
YTO MO3BOJISIET AENATh BBIBOJBI O CTPYKTYPE NAHHBIX U BBIACIATH BaXKHBIC
KJIaCTEePBl OOBEKTOB.

3. KnacTepHblii aHANU3 TOMOTAET UCCIIENOBATENISM BBIIEIUTH CETMEHTBI
JTAHHBIX, KOTOPBIE UMEIOT CXOXKHE XapaKTEePUCTUKH, YTO MOXKET OBITh
MOJIE3HO AJIS CETMEHTAIUU PhIHKA, IPOBEICHHS aHAJIN3a COI[UATIBHBIX
ceTeH, BHIIBICHHS aHOMAJIMI 1 IPYTUX 3a/1ad B 00J1aCTH aHAIN3a
JAHHBIX.

OIIK-2.3.2

Kakne MCTOABI UCITI0JIB30BATh I BU3yaJIN3allu JaHHBIX B IIPOLCCCC aHaim3a’?

1.

2.

JuarpaMmsl paccesiHus (scatter plots), KOTOpbIE MO3BONSAIOT BU3YaIH3UPOBAThH
B3aUMOCBSI3H MK MEPEMECHHBIMH.

Jluneiinpie rpaduku (line charts), mcrmomp3yeMsle AT OTCIC)KUBAHUS
M3MCHCHHU TICPEMECHHBIX BO BPEMCHH.

I'uctorpammel (histograms), KOTOpbIE MOMOTAIOT MPEICTABUTh PACIpPEACICHUE
JTAHHBIX ¥ BEISIBUTH OCHOBHBIC ITUKU M XBOCTHI B TAHHBIX.

OIIK-2.3.2

Kaxue daktops! cieayeT yIUTHIBATh IpU BEIOOPE MOAETH MAIIMHHOTO O0YYESHHS TSI
KOHKPETHOH 3a/1a4¥ aHAJIN3a JaHHBIX?

1. OObeM u Ka4eCTBO JaHHBIX: YeM OOJIbIIIE M KaUeCTBEHHEE JaHHBIE, TEM
CIIO’KHEE MOJIENIb MOYKET OBITH MCIIOJIb30BaHa.

2. Tun 3amaun: B 3aBUCHMOCTH OT 3a1a9H (KITaCCU(PUKAIIHS, PETPECCHS,
KJIaCTEepH3anys U T. 1I.) BEIOUpPAETCs MOIXOAAIIAsI MOJIEIb.

3. HuTepnpeTHpyeMOCTh: BaXKHO YUYUTBIBATh, HACKOJIBKO JIETKO MOKHO
UHTEPIIPETUPOBATH U OOBSCHUTH PE3yIbTAThI MOJIEIIH.

OIIK-2.3.2

Kakue METPHUKH UCTIOJIB3YIOTCSA 11 OICHKHU TOYHOCTHU MOAECTIN MAIIMHHOT'O o6yqu1/I$[?

1.

Cpenuss kBaaparnyHas omnoOka (Mean Squared Error, MSE), uzmepsromias
Cpe/IHeKBaIPaTHIHOE OTKIIOHEHHE TPe/ICKa3aHHbIX 3HAYCHUH OT
(hakTHYECKHUX.

Tounocts (Accuracy), MOKa3bIBaIOIIAs IO MPABIILHBIX OTBETOB MOJEIH.
Jlorapnpmudeckas Gpynkuus nmoreps (Log Loss), ucrons3yemas B 3a1auax
KJIacCU(UKAIMN /IS OLICHKH BEPOSTHOCTHBIX MOZETEH.

OIIK-7.3.2

10

Kakue BBI30BEI 1 l'[p06J'ICMI)I MOT'YT BOBHUKHYTD IIPH MPOBEACHUN MHTCIICKTYaJIbHOT'O
aHaliiu3a ﬂaHHLIX?

1.

2.

[Ipobnema OTCYTCTBUS JAHHBIX FITH HEIOCTATOYHOTO KOJIMYECTBA TAHHBIX JIJIS
00y4eHHs HaIexXalleil MOJIeIH.

[Tpobnema nepeoOydeHHsI MOJIENH, KOTJa MOJIENb CITMIITKOM TOYHO
TOJICTParBAETCS MO 00yJaroIIHe JaHHBIE U TePSIeT 0000IIAaoNIyro
CIIOCOOHOCTD.

[Tpobnema HHTEPIIPETHUPYEMOCTH MOJIENIEH, 0OCOOCHHO aKTyalbHas IpU
MMPUMEHCHUU CJIOKHBIX AJITOPUTMOB MALIMHHOT'O O6y‘IeHI/I$I, HanpuMmep,

OIIK-7.3.2




HEeIpOHHBIX ceTeil.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOIIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaly 00yJaronuxcs
I'VAIL

11. Meronuveckue yka3aHus JJIsi O0YYaIOUIUXCS TI0 OCBOCHHUIO JUCIUTUINHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo20 pazoena)

11.1. Meronuyeckue yKazaHus Mg OOy4alOMIMXCA IO OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcCHOBHOE Ha3HAuYeHHWE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 1O TeMe, a B OCBOCHHUHU
dyHIaMEHTAIBHBIX MPOOJeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIIHMX
JOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTHUYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (PYHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpETHOU oOjacTu 3HaHUS, €€ MpoOJeMbl, JaeT IEeNbHOE MpPECTaBICHHUE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepHaa;

— TIOJy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OIPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpOQEecCHOHANBHO-IETOBBIX  KauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOIUMOTO JJISI CAMOCTOSITEIHHOM paObOTHI;

— TOJYyYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— Hay4HUThCS METOJMYECKH 0OpabaThiBaTh Marepuan (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IUYHBIX
bopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIINHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

- JIeKIMOHHBIM MaTepHall mpeicTaBieH B popMe Ipe3eHTaluid JeKIui, pa3MelIeHHbIX B
Kypce «MHTemekTyanpabie HHPOPMAIIMOHHBIE CUCTEMBI» B CHCTEME JHCTAHIIMOHHOTO
oOyuenus JIMC, https://Ims.guap.ru/new/course/view.php?id=181

- JlonmomHUTEIBHBIA MaTepUa K KOKI0H JEKINH, TPEICTaBICHHBIX B (hopme daitnoB Word,
pa3MeIeHHBIX B Kypce «Merombl 00paboTkH OONBIIUX JaHHBIX» B CHCTEME
nucrannuonHoro odydyenus JIMC. https://lms.guap.ru/new/course/view.php?id=181




11.2. MeTtonuueckne ykazaHUsl IJisi OOydYaloOIIMXCS IO YYacTHIO B CEMHUHapax (eciu
npeodycMOmpeHo YueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

OcCHOBHOH 1eNbIO0 17151 00YyYaloUIerocs sIBIsSIeTCA CUcTeMaTH3aus U 00001IeHne 3HaHui
no wu3y4aemMou Teme, pasaeny, (GopMupoBaHUE YMEHHUs pPabOTaTh C JAOMOJHUTEIHHBIMU
UCTOYHUKAMU HMH(OpPMAIMK, COMOCTABIATh M CPAaBHMBATh TOYKHU 3PEHHS, KOHCIEKTHPOBATh
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBHUM C Beayuen
TUJAKTUYECKON WENbI0 COJEpKAaHMEM CEeMHHAPCKUX 3aHATUN SIBISIOTCA Y3J0Bble, Haubolee
TPYIOHBIC JUIS TIOHUMAaHHS M YCBOCHHS TEMbI, pa3lieibl MUCHUIUIMHBL Crenudukoil maHHOU
(dbopMbI 3aHATUH SABIISETCS COBMECTHas paboTa MpernojaBaTelis U 00ydarolerocs: HaJ peleHueM
MOCTaBJIEHHOW MpPOOJEMBI, a IOWCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YEPEIOBAHUS
WHAUBUAYAIbHON U KOJUIEKTUBHOMN JAESITETbHOCTH.

[Ipy mMOArOTOBKE K CEMUHApPCKOMY 3aHATHIO IO TEME IPOCIyLIaHHOW JIEKIUU
HEOOXOUMO O3HAKOMUTBHCS C IUIAHOM €ro TMPOBEACHUS, C JHUTEpaTypod U HayYHBIMU
nyOIMKaUsAMU 110 TEME CEMUHApa.

11.3. Meronnueckue ykazaHus A OOyYaroIIMXCS IO MPOXOKICHHUIO IMPAKTHYECKUX
3aHATUH (eciu npedycCMompeno y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTuyeckoe 3aHATHE SBISETCS OAHON W3 OCHOBHBIX (POpPM OpraHu3aluu y4eOHOTO
npoliecca, 3aKIryaroniascs B BbITOJHEHUH 00Yy4aloLUIMMUCS 1101 pYKOBOJICTBOM ITperoiaBaTelis
KOMILIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOSHHSI HAyYHO-TEOPETUUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS sl 00Yy4aroIIEerocs SBJISETCS MPUBUTHE 00YUarOIIMMCS
YMEHUH 1 HaBBIKOB IPAKTUYECKOH J1eATENbHOCTH 110 U3y4aeMON AUCLUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYarOIIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOsieHue, pacIlUpeHue M JeTaju3alys 3HAHUM NpH pelieHuu
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMHU M3y4YEeHUs KOHKPETHOW yueOHOM
JUCLUIUIMHBI,

— BBIpAa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJNYYEHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIMBHIyaIbHOH (GopMm
o0OyueHusl.

TDe60BaHI/I}I K ITPOBEJCHUIO MPAKTUYECKUX 3aHATUN
[Ipencrasnensl Ha cTpaHuULE Kypca B hitps:/lms.guap.ru/new/course/view.php?id=181.

11.4. Meronnyeckue yka3zaHUs i OOYYalOIIMXCS IO BBINOJHEHUIO J1TAOOPAaTOPHBIX
paboT (eciu npedycmompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHus 1a0oOpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIyOUTh H
3aKpeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHBIX paboOT 0O0y4yaromMMCs SIBISIETCS HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCIUIUIMHBI, ONpEeNenseMol y4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreyrBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBbIKOB MCCIEAOBAHUS IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,


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

— 3aKpeIUIeHHE, pa3BUTHE W JIETAIM3alUs TEOPETHUECKUX 3HAHUI, MOJYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 110 U3Y4aeMOH AUCIUILINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1abopaTOpPHBIM
o0opyoBaHreM U puOopamu.

3ajianue ¥ TpeboBaHuUs K IPOBEICHUIO 1a00paTOPHBIX PadoT
[IpencraBieHsl Ha CTpaHUIle Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

Crpykrypa u dopMma oTdera 0 1aboparopHoii pabore
HpeﬂCTaBJIeHBI Ha CTpaHMLE Kypca B https://Ims.guap.ru/new/course/view.php?id=181.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe
[IpencraBieHsl Ha CTpaHUIIE Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

11.5. Meronuyeckue ykazaHusi Ul OOYYAIONMUXCSA IO TMPOXOXKICHHIO KYpPCOBOTO
IPOCKTHPOBAHUS/BBITIOIIHEHUST KypCOBO paboTel (He npedycmompeno yueOHbIM NIAHOM NO
OaHHOU Oucyuniume)

11.6. Meronuyeckue ykazaHus Ijs 00y4aromuxcs MO MPOXOKICHUIO CaMOCTOSITENEHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpEMoaBaTelisi, HO 0e3 ero HemoCpeICTBCHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSTENbHAsI padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (hopMHUPYyeTCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHs, MOMOTaeT NOJyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHATIBHOTO YPOBHSI.

MeToauyeckumMl ~ MaTepuaiaMH,  HAMpaBJSIIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yJaroUTUX CSSBIISIOTCS:

— y4eOHO-METOIMYECKHI MaTepual Mo JTUCIUILUIMHE TPECTaBlIeH Ha CTpaHHUIEe Kypca B
https://Ims.guap.ru/new/course/view.php?id=181.

11.7. Meronnyeckue ykasaHusi s OOy4yaroOUUXCs [0 TPOXOXKJIEHUIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTHM IIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C IIeJbI0 OIEHMBAHUS X0/l OCBOCHUS
JUCLATIIINHBI.

JIist IpoBeIeHN s TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HAM Ka)KJOM JICKLIHOHHOM 3aHATUH
BeIIeNIsIeTCs 10 10 MUHYT, a TaKkKe KOHTPOJIb YCIIEBAEMOCTH TIPOBOUTCS MpH npuéme pedepara
U J1abopaTopHBIX paboT. Pe3ynbTaThl TEKYIIEro KOHTPOJS YCIIEBAEMOCTH YUMTBIBAIOTCS NPHU
MIPOBEICHUH MIPOMEKYTOUYHOU aTTECTALINH.

11.8. Meronnyeckue ykazaHus Ui 0OydarolIUXCs MO MPOXO0XKJIEHUIO MPOMEXYTOUHOU
aTTECTALIUH.

[Ipomexyrounas  arrectauus  oOydaroluXcsi — MpeAycMaTpUBAaeT  OLICHUBAHHE
IPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHUs mo aucuuruiiHe. OHa BKIIIOYAeT B
ceOst:


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

— 1uddepeHIUpPOBaHHbIM 3a4eT — 3TO (opMa OLEHKH 3HAHUHM, TMOITY4YECHHBIX
00yJaroMMCs NP U3yYEHUH AMCLUILIMHBL, IPH BBIOJTHEHHH KYyPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PadOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEILHO.



Jluct BHeceHUs1 U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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