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Annoranus

Hucuunnuna  «VHTennekTyanbHple  UH(QOPMAIlMOHHBIE  CHUCTEMbD»  BXOJUT B
o0pa3oBaTeNpHYI0 TPOTrpaMMy BBICIIETO 00pa3oBaHUsi — TporpamMmy OakajaBpuaTa IO
HampaBjeHuto  noAarotoBku/  crenuanbHOcTH  09.03.03  «IIpuxmamnas  uHpOpPMATHKAY)
HamnpaBlieHHOCTH  «VIHTeIUIeKTyanbHble WH(GOPMAIMOHHBIE CHCTEMbI M TEXHOJOTHH.
Jucnurmuna peanusyercs kadeapoit «Ne82y.

JlucuuiuinHa HaleneHa Ha (POpMUPOBAHUE Y BBIMTYCKHUKA CIIETYIOUIMX KOMITETCHIIUMN

YK-1 «Cnoco0GeH oCyIIecTBIATh MOUCK, KPUTHUSCKUN aHAJIU3 U CUHTE3 MH(pOopMaIuu,
MPUMEHSATh CUCTEMHBIN MTOAXO0/ JIJISl PEIICHUS] TIOCTABICHHBIX 3a/1a4»

YK-2 «CrnocobGeH ompenensartb Kpyr 3a7ad B paMKaxX ITOCTaBJICHHOH M W BBIOUpATh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHUs, UCXOJS U3 JACHCTBYIOIUX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTpaHUYCHUII»

OIIK-2 «CrocobeH MOHUMATh MHPUHIMIBI PabOThl COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUI M TPOrpaMMHBIX CpPEICTB, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJACTBA, U
UCTIOJIB30BATh MX IPH PEIICHUH 33129 TPOPECCUOHATBHOMN e TETLHOCTI

OIIK-7 «Cnocoben pa3pabaThiBaTh alrOPUTMbl M MPOTPAMMBI, MPUTOAHBIE IS
MPaKTUYECKOTO MPUMEHECHHUSI

Copep:xaHue TUCIUILIMHBI OXBaThIBAE€T KPYT BOMPOCOB, CBA3AHHBIX C CHCTEMaTH3alHeH,
3aKpeIUIeHHEeM U PaclIIMPEHUEM TEOPETHYSCKUX U MPAKTHYCCKUX 3HAHHWN CTYJCHTOB HE TOIBKO IO
TEOPETHYECKUM OCHOBaM HHTEJUICKTyaJbHBIX HH(opMannoHHbX cuctem (MUMUC) ¢ mpumMeHeHneM
COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH Ha OCHOBE aHAIM3a 3KOHOMHUKO-MH(OpPMAalMOHHOM
Cpeabl IpeIMETHON 00JIaCTH, HO U C UX UCIIOJIb30BAHHUEM.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cieayromue QGopMbl OpraHu3aluu
y4eOHOTO  Tpouecca: JeKyuu, JAabopamopHvle  pabomel,  nNpaKkmuyecKue  3aHAMUS,
camocmosamenvbHas paboma 00y4aruie2ocs.

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

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBJIseT 4 3a4eTHBIX €auHUIbI, 144
yaca.

S3bIK 00yuyeHus 0 JUCHMIUIUHE KPYCCKUH »



1. TlepedyeHb MIAHUPYEMBIX PE3yJIBTATOB OOYyUEHUS MO TUCITUTUIMHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

OCHOBHOH LIE€TIBI0 TUCLUIUIMHBI SBJIAETCS CUCTEMAaTU3alls, 3aKPEIVICHUE U PacIIupEeHNe
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
peaMETHOM 001aCTH, HO U UX UCIIOJIb30BaHUIO.

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

1.3. IlepedeHb mIaHUPyEMbIX Pe3yIbTATOB OOYUEHHUS MO JUCIHUILINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHus AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH 00anaTh CIEAYIOUIUMU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMU. KOMIETEeHIIMN U WHJIMKATOPBI UX JOCTUKEHUS IPUBEIACHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIUKATOPOB MX JOCTHXKCHHS

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

HOUCK, KPUTUYECKUI
1P VYK-1.Y.1 ymeTb npuMeHsATh METOJUKU
aHaJlu3 U CUHTE3

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

IIPUMCHATH
o HCKYCCTBCHHOI'O MHTCJIJICKTA
CHUCTCMHBIHN ITOAXO0

JUTSL peIICHUS
MOCTABJICHHBIX 33724

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

ONTHMAalbHBIE VK-2.B.3 BnageTh HaBBIKAaMU
YHuBepcanbHbIE
P — CII0COOBI BX HCIIOIL30BaHUS HI/I(i)pOEI)IX CPEICTB ISt
pELIeHus], UICXOs U3 | pelleHUs MOCTaBIEHHOH 3a]auu
JIEHCTBYIOIUX
MIPaBOBBIX HOPM,
HMEIOITUX CS
pecypcoB u
OrpaHUYECHUN
OIIK-2 Cnocoben OIIK-2.3.2 3HaTh OCHOBHEIE CHCTEMBI
IMOHUMATh MPOCKTUPOBAHUS, TPUMEHSIEMBIE JIJIsI
MIPUHIIUIIBI PAOOTHI pa3paboOTKU MHTEIJIEKTYaTbHBIX
COBPEMEHHBIX WH(POPMAITMOHHBIX CUCTEM; CTPYKTYPY,
UH(OPMAIMOHHBIX (YHKIIUY ¥ TEHICHINH Pa3BUTHUS
O6menpodeccuoHanbHbIE | TEXHOJIOTHH U MHTEIUICKTYIbHBIX MH(OPMAITMOHHBIX
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 MHTETPAIIMH IPOrPaMMHBIX
KOMIIOHEHTOB MHTEJUIEKTYaIbHbIX
MH()OPMAIIMOHHBIX CUCTEM

OIIK-7.3.2 3HaTh METO/bI pa3paboTKu
AJITOPUTMOB U IIPOTPAMMHOTO 00€CIICUCHHS
B PaMKax CHCTEM HCKYCCTBEHHOTO
MHTEIJICKTa

OIIK-7 Caocoben

a3pa0baTbIBaTh
pasp OIIK-7.Y.2 ymeTb NpUMEHATH METObI
QITOPUTMBI U
ObwenpodeccuoHanbHble pa3paboTKU AJIFOPUTMOB U IPOTPAMMHOTO
IIPOrpaMMBl,

KOMIICTCHIINN obecrieueHus B paMKax CUCTEM
HPUTOJHBIC LIS

DAKTHIECKOro MICKYCCTBEHHOT'0 MHTEJUICKTa

P OIIK-7.B.2 B1ageTh MeTOJaMH pa3padOTKu
HPUMEHCHUS

AJITOPUTMOB U IIPOrPAMMHOT0 00ECIICUCHHUS

B paMKaxX CUCTCM HUCKYCCTBCHHOI'O
MHTEIUICKTA

2. Mecro nucuumuinssl B cTpykrype Ol
HucnurinuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPU U3YYECHHUH CIEIYIOUIUX TUCIUIUINH:
- TexHonoruu nporpaMMHpOBaHHUS;
- OnepauuoHHbIE CUCTEMBI;

3HaHMs, TOJYyYEHHBIE IPU U3YYEHUU MaTepuala JAaHHOM IHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U MOI'YT UCIIOJIB30BaTHCS IIPU U3YUYEHUN IPYIUX JUCIUILIAH:
- IlpoextupoBaHre HHPOPMALIMOHHBIX CUCTEM;
- MuTennexryanbHblil aHAIN3 JAHHBIX.

3. O0beM U TPYI0EMKOCTh TUCIUILIUHBI
JlanHbple 00 o01eM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOM
paboTHhI 110 AUCUHUIUIMHE (M paclpeieseHle 3TON TPYI0EMKOCTH M0 CEMECTpaM) MPEACTaBIEHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTsl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmsp OUCYUNTUHBL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacos npakmuueckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 85 85
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3asstus  (I13), 34 34
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (4Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 59 59
Buo npomesxcymounoi ammecmayuu: 3auet, | Hdudd. Judod. 3au.




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

[TpuMedaHue:  KaHIMAATCKHUil IK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenencHue TPyIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiiaM U BHIAM 3aHSITHH.
Paznensl, TeMBl AUCHUTIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznenbl, TeMbI TUCIUITITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Pazpnen 1. IlonaTue nHTEIEKTYyaIbLHOM
nHpopmarmonnoi cuctemsl (MMC). 2 2 4 10

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,
WMHTEIUICKTYaJIbHBIA HHTEpQEIC. 2 2 4 10
Tema 2.1. Dramnbl NPOEKTUPOBAHUS IKCIIEPTHOM
CUCTEMBI: UIeHTH(PUKALNS, KOHIIETITyaIn3anus,
dopmanu3zanys, peanusanus, TeCTUPOBAaHHE,
OMIBITHAS 3KCILTyaTalus

Pasnen 3. Opranusanus CUCTEM XpaHEHUS JAHHBIX
U 3HaHUU.

Tema 3.1. [IpoGnema GonbIIUX JAHHBIX U
OpraHu3aIys UX XpaHSHUs 3 3 6 14
Tema 3.2. IIpenmeTtHoe (pakTyabHOE) U
npobieMHoe (ONepaMoHHOe) 3HAHUS.
Tema 3.3. MeTo/bI 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 16 16 16
JIEPEBLEB PEIICHUIA.

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

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

Pasnen 5. Otansl npoekTHpOBaHUS
UHTEJUICKTYaIbHBIX HH()OPMAIHOHHBIX CUCTEM TSI
Pa3IMYHBIX TPUIIOKEHHHA

Tema 5.1. IlpoexkTupoBaHue CUCTEMbI XPaHEHUH 5 2 4 4 9
JTAHHBIX.

Tema 5.2. IlpoexkTupoBanue pyHKIMOHATBHBIX
komnonento MNC.

Hroro B cemectpe: 17 34 34 59

Hroro 17 34 34 0 59




[IpakTudeckass MOATOTOBKA 3aKIIOYACTCS B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalomuMuUCs  OMNpeNeseHHBbIX  TPYHAOBBbIX  (YHKUMH,  CBSA3aHHBIX ¢  Oynymei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copepxanue pa3elioB ¥ 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 [TonsiTre unTemIeKkTyanbHoi nHpopmarronHoit cucremsl (MUC).
Tema 1.1. OcHoBHBIC cBOWCTBA, Ki1accudukarus NNUC.

2 OKCIEPTHBIE CUCTEMBI.

Tema 2.1. CocTaBHbIE YaCTH SKCIEPTHON CUCTEMBI: 0a3a 3HAHUM, MEXaHU3M
BBIBOJIa, MEXaHU3MBI TPUOOPETEHUS U OOBSCHEHUS 3HAHUIA,
WHTEJUICKTYyaJIbHBIA UHTEpdENC.

Tema 2.1. DTanbl NPOEKTUPOBAHUS SKCIIEPTHONM CHCTEMBI: UACHTU(DHUKAIHS,
KOHIENTyanu3anus, GopMalinsaius, peaansaius, TECTUPOBAHKE, OMbITHAS
JKCILTyaTaIus

3 . Opranu3zanus CUCTEM XpaHEHUs JaHHBIX U 3HAHUM.

Tema 3.1. IIpo6aema GONBIINX JAHHBIX H OPTaHU3AIUS UX XPAHEHUS
Tewma 3.2. IIpenmeTHOE (pakTyabHOE) U TIPOOIEMHOE (OTIEPAITIOHHOE)
3HAHUS.

Tewma 3.3. MeToasl nnpeacTaBiaeHUs 3HAHUH.

4 Meroasl nHTEIIeKTYanbHOrO ananusa B MUC.

Tewma 4.1. PaccyxJieHUsI HA OCHOBE A€NYKIIMHU, HHAYKIIMH, aHAJIOTHUH.
ABTOMaTHYECKOE 10Ka3aTEIBCTBO TEOPEM.

Tewma 4.2. M3Bneuenue 3HaHUi U3 JaHHBIX.MeTo1 1epeBbEB PEIICHUI.
Tema 4.3. M3nedenue 3HaHu U3 JaHHBIX.MeTON perpeccuil.

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

5 Oransl NPOEKTUPOBAHUS UHTEUIEKTYaJIbHBIX HH()OPMALIMOHHBIX CUCTEM IS
Pa3JIMYHBIX IPUIIOKEHUN

Tema 5.1. IIpoexkTupoBaHue CUCTEMBI XPAHEHUS TaHHBIX.

Tema 5.2. IlpoexTupoBanue GpyHKIMOHaNbHBIX KoMoHeHToB MHC.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATHN 3aHATUN (gac) HNOJATOTOBKH, |IUCLHUII
(uac) JIUHBI
Cemectp 7
1 | Meronb! 4 4 4 4
JIOTHYECKOT0 BBIBOJA
JUIS aHAJIM3a TaHHBIX
2 | Meronsr 4 4 4 4




CTaTHUCTUYECKOTO
aHaIM3a JaHHBIX.
Perpeccus

Meroast UA/I. 8
JlepeBbsi TpUHATHS
pelLIeHHI

Metoast MA/. 8
Meron HEMPOHHBIX
cereit

10

10

Texuonornyeckas 8
cxeMa

IIPOEKTUPOBAHUS
NNC

Bcero

34

4.4. JlabopaTopHbIC 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb TPUBECHBI B Ta0IUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No
n/o

HaumenoBanue nabopatopHbix padboT

TpynoeMkocTs,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszena
JIACIIMIT

JIMHBI

Cemectp 7

Hacrpolika u nu3ydeHue cBOMCTB
BBIYUCIIUTEIILHON CPEIbl HHTEUIEKTYaIbHOIO
aHaJIM3a JaHHBIX

MeToapl TIOTHYECKOr0 BEIBOAA JJI aHAIK3a
JaHHBIX

Metoabl CTaTUCTUYECKOTO aHAIN3a JAHHBIX.
Perpeccus

MeTobl CTaTUCTUYECKOTO aHA/IN3a JaHHBIX.
Koppensanus

[\

(O8]

Metoael MA /. [lepeBbsi IpUHATUS PELICHUM

Metoast MAJI. MeTo1 acCOUsIITNUM.

Meroast MA/]. MeTon knactepuzanuu

Meroast MA/I. MeTon HEHpOHHBIX ceTeil

O[O0 ||\ |

TexHonornyeckas cxemMa NpOEeKTHPOBAHUS
J404(@

NEEERES

N N IR

Bcero

4.5. KypcoBoe mpoeKTHpoBaHHEe/ BHITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh TPUBEIEHBI B TabuuLe 7.




Ta6mmia 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYAO0EMKOCTh

" Bcero, | Cemectp 7,
Bun camocrositenbHOM paboThI
Jac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

20 20
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P) 31 31

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homamnaee 3amganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoOMeEXyTOYHOU
arrectaruu (I1A)

8

Bceero: 59

59

5. HepequL y‘le6HO—M€TO,Z[I/I‘{eCKOFO obecrieyeHus

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO—MeTOI[I/ILIeCKI/Ie MaTCpHaIbl IJIA CaMOCTOATEIbHON pa6OTBI 06yqa10mnxc;1 YKa3aHbI B

o.o. 7-11.

6. IlepeueHb ne4aTHBIX U 3JIEKTPOHHBIX YYEOHBIX U3/1aHUN
[lepeuyeHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUM MTPUBECH B TabIuLe 8.
Tabauna 8— IlepedeHb MeYaTHbBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUM

HIndp/
URL agpec

bubnuorpaduueckas ccplika

KomuaecTBo 9K3eMILIApOB B
OnomoTeKe

(KpoMe 2IIEKTPOHHBIX SK3EMITISPOB)

004.5b 71

bmom B.C.  MeTo/1bl HHTEIEKTYaJIBHOTO
aHaJIM3a JJaHHBIX (MakeT 1 porpamm Rapid
Miner) : yuebnoe nocodue / B. C. bitowm ; C.-
[Terep6. roc. yH-T a9poKOCM.
npudopoctpoenus. - CII6. : U3n-so I'VAII,
2018. - 205 c. - ISBN 978-5-8088-1304-5 :
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CucremHbIi aHanu3: yuebHoe nmocooue / H.
H. Maiiopos [u np.] ; C.-Iletepb. roc. yH-T
a’pokocM. mpubopoctpoenus. - CII0. : U3n-
Bo ['VAII, 2016. - 137 c. : puc., Tadm. -
bubnuorp.: c. 136 (8 nass.). - ISBN 978-5-
8088-1097-6 : b. 1.
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Benenue B MHTEIUIEKTyaIbHBIE CHCTEMBI
[Tekcr] : yae6HOE mocobue / H. A. banonun,
H. B. Conosees, T. H. ConoBsena ; C.-
[TeTepO. roc. yH-T a3POKOCM.
npubopoctpoenus. - CII6. : U3a-so I'VAIL
2014. - 129 c. : puc., Tabma. - bubnuorp.: c. 15
(15 Hazg.). - ISBN 978-5-8088-0980-2 : b. 1.
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7. IlepeueHb JIEKTPOHHBIX 00PA30BATENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTENIbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL agpec HaumenoBanue
https://e.lanbook.com/book/123700 I'py3neB A.B. — IIporunosnoe

moaenupoBanue B IBM SPSS Statistics, R
u Python: meTon nepeBreB pernieHuit u
ciyyaitnslii niec - U3narensctso "JIMK
[Ipecc" - 2018 - ISBN: 978-5-97060-539-4

https://www.intuit.ru/studies/courses/2312/612/lecture/13260 | BA3OBBIE ITOHATH A

http://sa.technolog.edu.ru/repository/iad iadl.pdf UHTEJUIEKTY AJIbHBI AHAJIU3 JIAHHBIX,
https://cyberleninka.ru/article/n/data-mining-i-metod- DATA MINING U METO/]1 HEMUPOHHBIX
neyronnyh-setey CETEM

https://processmi.com/blog/process-mining-v-obrazovanii/ TTPAKTHUKA UCIIOJIb3OBAHUS
MHCTPYMEHTOB JJIX1 OBHAPYXXEHN S
PEJIEBAHTHOM NH®OPMAILIMU B
OBPA3OBATEJIbHBIX JJAHHBIX

8. IlepeueHp HHGOOPMAITOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOro OOECHEeUYeHHsI, HCHOJb3YeMOro MpPHU OCYILECTBICHUU
00pa30BaTENLHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb uconbp3yeMoro mporpaMMHOro odecrieueHus npejacrasieH B Tadbauie 10.

Ta6muma 10— [Tepeyers mporpaMmmMHOTo oOecrieueHus

No /1t HanmenoBanue

1 [IporpammubIil maker RapidMiner

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

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

1 http://www. Yandex.ru

9. MarepuanbHO-TEXHUYECKas Oa3a
CocrtaB MaTepuUaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TpecTaBlieH B Tabmuiel2.

Tabmmma 12 — CoctaB MaTepruasbHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaIbHO-TEXHHUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )



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/

JucnnelHslit Ki1acc 14-06 — 14-11 Jlenc.

2 MynpTUMeaUIHAS JIEKUUOHHAS ayIUTOPHUS

10. Ouenounsle cpeacTBa [ IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTECTallu
00yyJaromuxcs no IMCUUILIMHE ITPUBEIeH B Tabnuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTECTAIINH

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

HuddepennrpoBanHbiii 3a4€T Cnucok BOMpOCOB;
TecTtsr;

10.2. B kauecTBe KpHUTEpUEB OLEHKU YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOEHMS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas puBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET HUCIOJIb30BATHCS
100-0annpHass  mIKana  MOAYJIBHO-PEUTHHIOBOM  CHUCTEMBbl  YHHMBEpPCUTETa,  IpaBUIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprcTrka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuIbHA IIIKAIA P p (bopup

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHON JIMTEPATypHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMesno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4uTCHO»

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

— HE JOIMYCKAET CYIIECTBEHHbIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW N1E€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIAJICET CHCTEMOM CIeIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JIaraeT €ro, ONHUpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHM.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOHM 4YacTH MPOrpaMMHOIO
MarepHaa;

— IONyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MpH
paccMOTpEeHHH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUHU 3HAHUA;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»




OI11eHKa KOMIIETEHITNNA

5-0aiuTbHAa IIKaIA

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS;
— He (OopMYIUpPYET BBIBOJOB M 0000IIEHUH.

10.3. TumnoBsle KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaTEpUAIIbI.
Bormpocs! (3agaun) nms sKk3aMeHa npeicTaBiieHbl B Taduuie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No /it [Tepedyens BonpocoB (3a1a4) 11 IK3aMeHa Kon
WHIMKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3agyera
Ne i/m [Tepeuens BompocoB (3amay) s 3adera / qudd. 3adera Koz
WHMKATOpa
1 Victopust BOSHUKHOBEHHSI MHTEIUICKTYJIbHBIX HH(OPMAIIMOHHBIX CHCTEM OIIK-2.3.2
2 [Tpuunnsl Bo3HuKHOBeHUs MC 1 ycnoBus UX SKCILTyaTalluu OIIK-2.3.2
3 XapaKTepUCTUKH OOJIBIINX JaHHBIX OIIK-2.3.2
4 CpaBHUTEJIBHBIE XapPAKTEPUCTUKU OOBIYHBIX M OONBUINX TaHHBIX OIIK-2.¥.2
5 TunuyHbIe XapaKTePUCTUKH UCKYCCTBEHHBIX HEUPOHHBIX ceTe . | OIK-2.B.2
Bragenne MeTo10M MOCTaHOBKHY 3a1a4n 00yueHus: 6€3 dKcrepTa.
6 OcobeHHOCTH 3a/1a41 ONITUMU3ALIUH, BO3HUKAIOILEH ITpH OIIK-2.3.2
00y4eHHUU HEHPOHHBIX CETEH.
7 Metonuku Association rule learning YK-1.V.1
8 ApxXUTEeKTypa HEHPOHHOM CEeTH MPSIMOTO PaclpOCTPaHEHHUs OIIK-2.3.2
9 Texnomnorust Data GRID YK-2.B.3
10 Metoauku Data fusion and data integration YK-1.V.1
11 KornurtrBHas kinactepuzanus VK-1.3.1
12 Metox Ensemble learning. YK-2.B.3
13 MexaHu3MBbl B OIIepaToOpbl TEHETUYECKHUX aITOPHTMOB YK-1.3.1
14 OcHOBHBIE HAIIPABICHUS HHTEILIEKTYAIbHBIX HH(popMaoHHbix | OIK-2.3.2
TEXHOJIOTHH
15 Oco0EHHOCTH T€HETUYECKHUX aJITOPUTMOB OIIK-2.3.2
16 MeToauKH paclio3HaBaHUsl €CTECTBEHHOTO SI3bIKA YEJIOBEKA. OIK-2.3.2
17 MeTtoauku aHaln3a CBSI3eH MEXTy Y3JaMH B CETAX. YK-1.V.1
OIIK-2.B.2
18 Matemaruueckas MoJielib (HOpMaTLHOTO HEHpPOHAa. OIIK-2.3.2
19 Habop MeToauk ¢ 37eMeHTaMHi caMOOOydeHUS JIJISt OIlK-2.3.2
MpeJicKa3aHus MOBEIEHYECKONH MOJIEH MOTPEOUTENCH. YK-1.¥.1
20 Habop cTaTucTHYeCKUX METOMOB /IS BHISIBJICHUS YK-1.V.1
3aKOHOMEPHOCTHU
21 MeToauKu OIIeHKH HAaCTPOEHHH MOoTpeOuTeNeii Ha OCHOBE OIIK-7.3.2
TEXHOJIOTMH PaClO3HABAHUSI €CTECTBEHHOTO sI3bIKa YEJIOBEKa
22 Metoauku pacrio3HaBaHUsl CUTHaJIA Ha (DOHE IIyMa U ero OIIK-7.B.2
IanbHENIIero aHammsa.
23 MeTonukn Ha OCHOBE TEXHOJIOTHH MAIIMHHOTO O0yUYEHUs, TIO3BOJISIONIHE VK-1.V.1
BBISIBUTH (byHKL[I/IOHaHLHLIe B3aUMOCBA3U B aHAJIM3HUPYCMbBIX MaCCHUBAX
JaHHBIX.
24 Mertonka TeMIOpanbHOM JIOTUKH aHAJIN3a MOBTOPSIIOUINXCS C TEUEHUEM VK-2.B.3

BpPEMCHHU HOCHCHOBaTCJ’ILHOCTeﬁ JaHHBIX.
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MGTOILI)I rpaq)nqecxoro MMpeACTaBJICHUA PE3YJIbTATOB aHAIMU3a OOJIBIINX
JaHHBIX B BUAC JUArpaMm Ui aHUMHUPOBAHHBIX I/1306pa)KCHI/Iﬁ

YK-2.B.3.2

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
npeJcTaBieHbl B Ta0nue 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOIM paOOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
B KypCOBO# pabOThI
Y4eOHbIM [IJITAHOM HE IPEAYCMOTPEHO
Bonpockl g npoBeneHMs IMPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA

npeJcTaBieHbl B Ta0nuie 18.

Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHIUKATOpa

UTto Takoe UHTEIUIEKTYyalIbHBIN aHaTn3 JaHHbBIX?
1.

WHTeniekTyanbHbIi aHaIN3 JaHHBIX - IPOIecC 00pabOTKH, aHATU3a U
UHTEPIIPETAllMU JAaHHBIX IJI TPUHATHA 06OCHOBaHHI)IX peLHeHI/Iﬁ Ha OCHOBC
MOJTy4eHHOH MH(OPMALIUH.

WHTennexTyalibHblil aHaIU3 JaHHBIX - UCIIOJIb30BAaHHE CTATUCTUUECKHUX
METO/IOB U TEXHOJIOTUH JJIsl U3BJICUEHHUS 3HAHUN U3 JaHHbBIX U
MIPOTHO3UPOBAHUS PE3yIbTATOB.

WHTennexTyaibHblil aHaIU3 JaHHBIX - COBOKYITHOCTh METOJOB U TEXHOJIOT Ui
JUTS aBTOMATH3UPOBAHHON 00paOOTKH HH(OPMAIINY U BEISBICHUS
B3aMMOCBSI3€H B JAHHBIX C IEINBI0 IPUHATHS HAYYHO 00OCHOBAaHHBIX
peuIeHU.

I/IHTeJ'IJ'IeKTyaIH)HHﬁ aHaJIM3 JaHHBIX - UCIOJb30BaAHNC KOMIIBIOTCPHBIX
TEXHOJIOTHI 1 METOJIOB JJIs aHaJIM3a OOJIBIINX OOBEMOB JJAHHBIX C LIEJIBIO
BBISIBIICHUS CKPBITBIX 3aKOHOMEPHOCTEH U IpeAcKa3aHus Oyaymux COOBITHI.

OIIK-2.3.2

2 Kakue ocHOBHBIC IIaru BKJIIOYAET MMpo1EeCC MHTCIUVICKTYAJIbHOTO aHaJIn3a I[aHHBIX?

COop IaHHBIX U3 Pa3IMYHBIX HCTOYHUKOB.

IIpensaputensHast 00pabOTKa JaHHBIX, BKIIOYAs OYUCTKY, MPEOOpa30OBaHUE U
00beIMHEHNE TAaHHBIX.

[TpuMeHeHHE aNTOPUTMOB MAITUHHOTO OOYUCHHS UM CTATUCTHYSCKUX
METOJIOB JIJIsl aHANIN3a JAHHBIX U BBISBICHUS 3aKOHOMEPHOCTEH.
Busyanu3zaius nofydeHHBIX Pe3yIbTaTOB U MHTEPIIPETALIUs JaHHbBIX.
[IpunsTHE pemieHnit Ha OCHOBE aHAN3a NAHHBIX U pa3padoTKa CTpaTerun
NanbHEUIINX TeHCTBUMN.

OIIK-2.3.2

3 Kakwe MeToabI HCTIOIB30BaTh IS IPEe00paOdO0TKU TaHHBIX Mepe aHaTu30M?

1. Ouguctka JaHHBIX OT BEIOPOCOB H OIITHOOK.

3anojgHeHue MPOMYIIEHHbIX 3HAYEHHH.

[IpeoOpa3oBaHue KaTErOpHAIBHBIX JaHHBIX B YHCIOBOH (hopMar.
Y nanenue ny0oIuKaToB.

MacmrabupoBaHre PU3HAKOB JIJIsl 00ECTIeUeHHUsT UX OJIMHAKOBOTO
BITUSTHUST HA MOJICITD.

bl

OIIK-2.3.2

4 Kakne AJITOPUTMBI MAITMHHOT O o6y11eH1/1$[ MPUMEHAIOTCA B UHTCIJUICKTYAaJIbHOM aHAJIN3€

Al

IaHHBIX?
1.

JIuneiinas perpeccust.
JlepeBbs perieHuil.

Meron Gnmkaiimmx coceneit.
MeToz 0IOPHBIX BEKTOPOB.
HeilponHslie cetn.

OIlK-2.3.2

5 B yem pasHuia Mexay HaJI30pHBIM U O€3HaI30pHBIM 00yueHneM?

OIIK-2.3.2




HamzopHoe oOyueHme TpeOyeT pa3MEUCHHBIX JaHHBIX, B TO BPeMs KaK
0e3Ha130pHOE 00YICHHE UCTIONB3YET Hepa3MEUCHHBIC TaHHbIC.

HanzopHoe o0ydeHue TpeOyeT yauTens, KOTOPBIH MpeaoCTaBsaeT
MPaBUIIbHBIC OTBETHI, B TO BpeMsi Kak 0€3Ha/I30pHOE 00yUCHUE HE UMEET 3TOr0
THUIIA CIIPABOYHOHN MH(BOPMAIIHH.

B Ham3opHOM 00y4eHHH MOJEIb MBITACTCS MPEICKA3aTh BHIXOIHbBIC TaHHbBIC
10 00YyJaroIIMM MPUMEpPaM, B TO BpeMsl Kak B 0€3HAA30pHOM O0YICHHH
MOJICNb UINET CKPBIThIC 3aKOHOMEPHOCTH B JJAHHBIX 0€3 MPEI0CTaBICHHUS
LIEJICBBIX OTBETOB.

Uto Takoe KJIAaCTepHBIN aHaIU3 U KaK OH MPUMEHSIETCA B MHTEUIEKTYalbHOM aHalln3e
JIAHHBIX?

1. KnacrepHslii aHaIH3 - 3TO METOA MAallTMHHOTO 00YYEHUsI, TTO3BOJISFOLIMIA
IpYIIHMPOBATh JaHHBIE 10 CXOKUM XapaKTepUCTUKaM 0e3 y4era 3apaHee
3a[JaHHBIX METOK KJIACCOB.

2. KnacTepHblil aHaIU3 UCOIb3YETCA B HHTEIUIEKTYaJIbHOM aHAIU3e
JAHHBIX 11 OOHAPY)KEHHS CKPBITHIX TPYIII WIIM TATTEPHOB B JAHHBIX,
YTO MO3BOJISIET JENIATh BEIBOJBI O CTPYKTYpPE JAHHBIX U BBIIEIATh BAXKHBIE
KJIaCTEePBl OOBEKTOB.

3. KuacTepHblil aHATU3 IOMOTAET UCCIIEN0BATENSAM BBLIETUTH CETMEHTHI
JaHHBIX, KOTOPBIC UMCIOT CXOKHUC XapPAKTCPUCTUKH, YTO MOKET OBITh
MIOJIE3HO AJIS CETMEHTAIUU PhIHKA, IPOBEICHHS aHAJIN3a COI[HATIbHBIX
ceTel, BBIIBICHUS aHOMAJIMH U IPYTHX 3a]1a4 B 00JIaCTH aHAIU3a
JAHHBIX.

OIIK-2.3.2

Kakne MCTOABI UCITIOJIB30BATh I BU3yAJIN3allu JaHHBIX B IIPOLECCCC aHaim3a’?

1.

2.

JuarpaMmsl paccesiHus (scatter plots), KOTOpbIE TO3BOJISIOT BU3YalIHU3UPOBATh
B3aUMOCBSI3H MK MEPEMECHHBIMH.

Jluneiinpie rpaduku (line charts), rcrmonp3yeMsie A OTCIC)KABAHUS
H3MEHEHHI MIEPEMEHHBIX BO BPEMCHHU.

I'uctorpammel (histograms), KOTOpbIE MOMOTAIOT MPEICTABUTE PaCIpEACICHUE
JIAHHBIX ¥ BBISIBUTH OCHOBHBIC ITUKU U XBOCTHI B JIAHHBIX.

OIIK-2.3.2

Kaxue dakTops! cieayeT yIUTHIBATh IpU BEIOOPE MOAETH MAIIMHHOTO O0YYESHHS TSt
KOHKPETHOM 3aJ]auM aHaIM3a TaHHBIX ?

1. OObeM u KaueCcTBO JaHHBIX: YeM OOJIbIIIE M KAUeCTBEHHEE JaHHBIE, TEM
CJI0KHEE MOJIENIb MOKET OBITh MCIOJIb30BaHa.

2. Tun 3amaun: B 3aBUCHMOCTH OT 3a4a4H (KJIaCCHU(PUKAIINS, PETPECCHS,
KJIaCTEepH3anys U T. 1I.) BEIOUpAETCs MOIXOAAIIAsI MOICIb.

3. VHTepnpeTupyeMoCTb: BaXKHO YIUTHIBATh, HACKOIBKO JIETKO MOYKHO
HHTEPIPETHPOBATH M OOBSICHUTH PE3YIIbTATHl MOJICITH.

OIIK-2.3.2

Kakue METPHUKHU UCIOJIB3YIOTCA JIA OLICHKU TOYHOCTHU MOAEJIN MAIIMHHOI'O O6y‘IeHI/I$I?

1.

Cpennss kBaaparnyHas omnoOka (Mean Squared Error, MSE), uzmepsromias
CPEIHEKBAIPATUYHOE OTKIIOHEHHE MPECKa3aHHbIX 3HAUCHUH OT
(haKkTHUECKUX.

TounocTh (Accuracy), MOKa3sIBAIONIAS OO MPABIIIFHBIX OTBETOB MOIEIH.
Jlorapudmmueckas Gynkuus noreps (Log Loss), ncmons3yemMas B 3agaqax
KJIacCU(UKAIMK /TSI OLICHKH BEPOSITHOCTHBIX MOZETIEH.

OIIK-7.3.2

10

Kakue BBI30BEI 1 l'[p06J'ICMI)I MOT'YT BOBHUKHYTD IIPH MPOBEACHUN MHTCIUICKTYaJIbHOT'O
aHaliu3a ﬂaHHLIX?

1.

2.

[Ipobnema OTCYTCTBUS JAHHBIX HIIH HEJOCTATOYHOTO KOJIMYECTBA JAHHBIX JIJIS
o0Oy4YeHHs HaJIekKAIICH MOJICIH.

[Tpobnema nepeoOydeHusI MOJIENH, KOTJa MOJIENb CITMIITKOM TOYHO
MOJICTParBAETCS MO 00yJaroIIHNe JaHHBIE U TePSeT 0000IIAoNIyI0
CIIOCOOHOCT.

[Ipobnema HHTEPIIPETHUPYEMOCTH MOJIENIEH, 0COOCHHO aKTyallbHAs TPU
MPUMEHCHUU CJIOKHBIX aJITOPUTMOB MALIMHHOT'O O6y‘IeHI/I$[, HanpuMmep,
HEHUPOHHBIX CETEH.

OIIK-7.3.2




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCsi B
JIOKaJbHBIX HOpPMAaTUBHBIX akTtax [ YAIIl, periaMeHTHpyIOUUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meronuveckue yka3aHus JJIsl O0YYaIOUIMXCS TI0 OCBOCHHUIO JUCIUTUINHBI
(Huoice npusoosimces pekomenoayuu no COCMagieHuo 0aHHo2o pazoena)

11.1. Meronuyeckue yKazaHus Mg OOYy4arOMIMXCA IO OCBOCHHIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO 0 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHMX
JOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (GYHKIUHU. JISKINsS pacKphIBacT MOHATHIHHBINA anmmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUATLTTHAMH.

[TnaHupyeMble pe3yiabTaThl MPU OCBOSHUHU 00YUYAIOIIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUW, YpPOBEHBb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOTy4YeHHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeseM;

— pa3BuTHE MNpOoQEecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TOpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM padoTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwan (BBIACIATH TJIABHBIC MBICITH U
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B Pa3IHYHBIX
bopmynupoBKax);

—  TIOJy4eHHWE TOYHOTO TOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpU TMPOBENACHUU KOPOTKUX JUCKYyCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICITBHBIX TEMATHK 110 JTUCITUTUIHHE.

CTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

- JleknimoHHBIA MaTepuan mpeacTaBiieH B opMe Mpe3eHTalui JICKIUNA, pa3MEeIeHHbIX B
Kypce «MHTemekTyansHbie HHYOPMAIIMOHHBIC CHCTEMBD» B CHUCTEME JTUCTAHIIMOHHOTO
o0yuenus JIMC, https://Ims.guap.ru/new/course/view.php?id=181

- JlomoJIHUTENbHBIN MaTepuall K KayKI0! JIEKIIMHU, PeACTaBIEHHBIX B (hopme ¢aitnoB Word,
pa3MeIleHHbIX B Kypce «Meroasl 0OpabOTKM OONBIIMX JAaHHBIX» B CHCTEME
nuctannuonHoro obydyenust JIMC. https://Ims.guap.ru/new/course/view.php?id=181




11.2. Meronnyeckue ykazaHus A OOy4yaromIMXCs IO YYacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

OCHOBHOH TENBIO 711 00YYaIOIIerocs SIBISICTCS CUCTEMAaTH3aIusl 1 0000IIeHne 3HaHUH
no wu3y4aemMoM Teme, paszaeny, (GopmMupoBaHUE YMeHUs pPadOTaTh C JAOMOJHUTEIbHBIMU
UCTOYHUKAMU HH(DOpPMAIMH, COMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBHM € Bexyllei
JUJAKTUYECKON LENbI0 COJEPKAHUEM CEMMHAPCKUX 3aHATUN SIBISAIOTCSA Y3J0Bble, Hauboiee
TpYIHbIE U TIOHUMaHHUS M YCBOGHHS TE€Mbl, pa3lieibl JUCHUIUIMHBL Crneunduxoil naHHON
(opMBI 3aHATHI ABIAETCS COBMECTHAsi paboTa MperoaaBaTelis U 00yJaroIerocs HaJl peleHueM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepelOBaHUS
VHIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIBHOCTH.

[Ipy mMOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO [0 TEeME MPOCIYHIaHHOW JIEKIIUU
HEOOXOAMMO O3HAaKOMUTHCS C IUIAHOM €ro MpPOBEIEHHUS, C JUTEepaTypoll M Hay4YHBIMU
MyOIMKAIUSMU 10 TEME CEMUHApa.

11.3. Meronuveckue yka3zaHUs sl OOYYArOMIMXCS TO MPOXOXKICHHIO MPAKTUYCCKUX
3aHATUH (eciu npedyCMOmMpeHo Y4eOHbiM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTHyeckoe 3aHATHE SIBISETCS OJAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTro
nporiecca, 3aKII0YaonIasics B BBITOJTHEHHN 00YJalOUIMMHUCS 10T PYKOBOJICTBOM ITPETIO1aBaTels
KOMILIEKCAa YYEOHBIX 3aJaHUl C eI YCBOCHHS HAyYHO-TCOPETUYECKHX OCHOB Yy4eOHOU
JTUCHIUTUTMHBL, TPUOOPETEHHs] YMEHU M HaBBIKOB, OIIBITa TBOPUECKOU IS TEIHHOCTH.

[esbro IpakTUYECKOTo 3aHATHUS ISl 00YUYarOIIerocs SIBISETCS IPUBUTUE OOYYAIOIIMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH IEATEITFHOCTH 110 U3y4aeMOU AUCHIUTUINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOCHUH 00yJYarOIIMMCS IPAKTUYCCKUX 3aHATHI:

— 3aKpeIuvieHHe, YriayOJieHHe, pacIIupeHue M JeTalM3alus 3HAHWHA TPH pEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIaJICHHE HOBBIMH METOJAaMH M METOJUKAaMH H3y4YCHHS KOHKPETHOW y4eOHOM
JVICIIUTUTHHEI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHU S 3a/IaHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHwusl.

TpeboBanus K NPOBEJCHNIO TPAKTHYECKUX 3aHATUI
IIpencrasiensl Ha cTpaHuUle Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

11.4. Meronnyeckue ykasaHus JUld OOy4yaroIIMXCsl IO BBITOJHEHHIO Ja0OpaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbIMONHEHMS J1a0OpPaTOPHBIX paboT oOyyaromuics [OJDKEeH YIriIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHWE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-IPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.

Breimnonnenue nabopaTopHbIX pabOT 00ydaroOMMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pellIeHre CIEAYIONUX OCHOBHBIX 3a7a4 00y4Yaroierocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWM, TMOJTYYCHHBIX Ha
JEKITHSIX;


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

— TOJIy4YeHHE HOBOW MH(OPMALIUU 110 U3y4aeMOW JUCLUUILIHHE;
— T[pUOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aI[aHI/IC " TD66OBaHI/I${ K IIPOBCACHUIO J'Ia6ODaTODHBIX Da6OT
HpeﬂCTaBJIeHBI Ha CTpaHMLEe Kypca B https://lms.guap.ru/new/course/view.php?id=181.

Crpykrypa u hopma oTueTa 0 1adopaTopHOM padboTe
[IpencraBieHsl Ha CTpaHUIIE Kypca B https:/lms.guap.ru/new/course/view.php?id=181.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIaOopaTopHON padbore
HpeﬂCTaBJIeHBI Ha CTpaHMLE Kypca B https://lms.guap.ru/new/course/view.php?id=181.

11.5. Meronuueckre ykazaHusi JJIsi OOYy4aloOIUXCA MO MPOXOXKIECHUIO KypCOBOTO
MIPOEKTUPOBAHMUS/BBIIIONIHEHUS KYpPCOBON paboThl (He npedycmompeno yueOHbIM NIAHOM NO
O0aHHOU OucyuniuHe)

11.6. Meronnyeckne yka3aHus sl OOYYAIOUIUXCS 110 MPOXOKACHUIO CaMOCTOSTEILHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBIMOIHAET padoTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1o 3a04Hoil (¢opMe 00ydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIaHUpOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YpPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHS, TMOMOTAeT IOJIYyYUTh HABBIKU TOBBIIICHHS
npo(hecCHOHANLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CaMOCTOSATENBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepual Mo JUCUUIUIMHE IPECTaBIEeH Ha CTPaHULE Kypca B
https://Ims.guap.ru/new/course/view.php?id=181.

11.7. Meronnyeckue YyKka3aHus A7 OOy4arolIMXcs MO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJIL YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH IPEIYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OIEHUBAHMS X0Jla OCBOCHUS
JACIIUTIIUHBI.

JIns mpoBeneHus: TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH HaM Ka)KJIOM JIEKLIMOHHOM 3aHSATUH
BeIIeNIsIeTCs 10 10 MUHYT, a TaKkKe KOHTPOJIb YCIIEBAEMOCTH TIPOBOIUTCS MpH npuéme pedepara
U J1a0OpaTOpPHBIX PabOT. Pe3ynmbTaThl TEKYyIIEro KOHTPOJS YCIIEBAGMOCTH YUYUTHIBAIOTCS TMPHU
MPOBEJICHUHU TPOMEKYTOUHON ATTECTAlHH.

11.8. Meronnyeckue ykazaHus Ui OOydaroOLIUXCs MO MPOXO0XKJIECHUIO MPOMEXYTOUHON
aTTECTALIUH.

[Ipomexyrounas  arrectauus  oOydaroluXcs — MpeAyCMaTpUBAaeT  OLICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
ceOst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (¢opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCUMILTUHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX


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

paboT, HayYHO-UCCIEI0BATEIbCKUX PA0OT U MPOXOXKACHUH MPAKTHUK C aTTECTALIMOHHOM OIIEHKOM
COTIIMYHOY, «XOPOILOY, «yTOBIECTBOPUTEIBHO», «HEYIOBICTBOPUTEIHHO.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECIIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




