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Mporpamma ancumnnnubl "NHTennekTyanbHbli aHanua gaHHbIX"; 02.04.02 "dyHpameHTanbHas nHopmartmka nu MHOopMaLNOHHbIe
TexHonorunm".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnubl "NHTennekTyanbHbli aHanua gaHHbIX"; 02.04.02 "dyHpameHTanbHas nHopmartmka nu MHOopMaLNOHHbIe
TexHonorunm".

Mporpammy avcuunanHel paspabdoTan(a)(n) MNaWwmnii HayYHbIA COTPYOHMK, K.H. 3ankuH A.A.
(Hay4Ho-uccnenoBaTenbckas nabopartopusi CoBpeMeHHbIE FeONHOPMALIMOHHBIE Y FTeOCU3NYECKNE TEXHONOTUN,
WHcTuTyT reonorum n Hedprerasosbix TexHonorui), Kaskrin@gmail.com ; noueHT, K.H. (ooueHT) Kapees W.A. (kadbenpa
MaTemMaTM4yeckoi CTaTUCTUKK, OTAEeNeHNe NpUKNanHom Mmatematnkm n nHgopmatukn), IAKareev@kpfu.ru ; ctapwmui
npenopaeatens, 6/c Canumos P.®. (kadhenpa MateMaTMyeckon CTaTUCTKK, OTAENEHNE NPUKNALHOMK MaTeMaTnkmn
nHdopmatmku), Rustem.Salimov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMoi KOMNETEeHLUN
nK-2 PaspaboTka TpeboBaHWii 1 NPOEKTUPOBAHUE NPOrPaMMHOro obecrneyeHns
MNnK-4 YnpaBeneHne npoekTamu B 06nacTvi UHGOPMALMOHHBIX TEXHONOMMIA Manoro 1

CpeLHero ypoBHSI CNIOXHOCTM B YCITOBMSIX HEOMPELENEHHOCTEN, NMOPOX AaeMbIX
3anpocamy Ha M3MEHEHNs], C MPYMEeHEeHNEM POPManbHbIX MHCTPYMEHTOB
ynpasneHus puckamu u npobnemamm npoekTa

MK-5 YnpasneHve npoekTamu B 06nacTv MHPOPMALMOHHBIX TEXHONOMUIA Nto6oro
MacwTaba B yCNOBMSX BLICOKOA HEONPEAENEHHOCTM, BbI3bIBAEMOI 3anpocamun Ha
N3MEHEHNS N puckamu, 1 C Y4eTOM BINSHUS OPraHn3aLMoHHOrO OKPYXeHus
npoekTa; pa3paboTka HOBbIX MHCTPYMEHTOB 1 METOLOB YNPAaBNEHUS MPOEKTaMM B
06nacT UHAPOPMALMOHHBIX TEXHONOT N

MnK-7 KoHuenTtyanbHoe, pyHKUMOHANbHOE N NOrm4eckoe NpoeKTupoBaHNE CUCTEM
CpenHEero 1 KpyrnHoro mMaclutaba v CnoxHocTu

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):

JlonxeH 3HaTb:

— BEPOSITHOCTHbLIE MOLENU U OCHOBHbIE METOLbI MALIMHHOMO 0BYYeHUS;

— 53bIK NporpamMmunpoBaHmns R B pamkax aHanmaa AaHHbIX.

JonxeH ymeTtb:

- NpoBOANTL COOP 1 NEPBUYHYIO 06pPaboTKy faHHbIX;

- NEPBUYHBIN aHaNN3 OaHHbIX HA OCHOBE rpaddUyecKnx BO3MOXHOCTEN;

- NONb30BaTbCH annaparoM TEOpMU BEPOATHOCTEN 1 MaTeMaTUYECKOW CTaTUCTUKM 015 aHanM3a LaHHBbIX;

- N0N1b30BATbCSA MHCTPYMEHTAapmMem MallnHHOro 06y'-|eH|/|9|: perpeccusd, pewatoume gepesbs, HeVIpOHHbIe cetn,
KﬂaCTeprII7I aHannms;

- NTPUMEHATb NoNy4YeHHble 3HAaHWA B NMpUKNagHblX 3anavyax no aHannady OaHHbIX.

JlonxeH BnaneTb:

- MeToAaMy TEOPUN BEPOSITHOCTEN 1 MaTeMaTNUYecKol CTaTUCTUKN, HEOBXOAUMBIMU LSt MOCTPOEHNSI BEPOSITHOCTHBIX
Mozernei MaWwnHHOro oby4eHus;

- MHCTPYMEHTaMn " bubnuotekamm s3bika R ons nooroHkm napamMmeTpoB Mozenewn rnopg 06yqa|om.|/|e OaHHbIE;

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
— NPVMEHSTb MOYYEHHbIE 3HaHWSI B CBOEl y4eBHOM U Hay4HOW AeATENbHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.B.03 OducunnanHbl (Mogynm)" 0CHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHol nporpammbl 02.04.02 "dyHaameHTanbHas HpopMaTka 1 MHPOPMaLnoHHbIe TexHonorun (Hayka o
JaHHbIX)" 1 OTHOCUTCS K BapUatuUBHOM HacTu.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0EMKOCTb OUCLIMINAMHBI COCTABASET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(oB).
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KoHTakTHasi paboTa - 54 yaca(os), B TOM 4yncne nekuum - 36 4aca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 108 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 54 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMINHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paboThbl,

Paspnenbl AucUUnInHbI / UX TPyA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
y Tema 1. BBeneHue B cTatuctu4eckoe 5 4 0 5 12
‘ImonennpoBaHue. CeteBbie Mogenu.

Tema 2. PerpecCroHHbIe NNHEHbIE

moaenu. PacwupeHus 6a3osoi
2. perpeccuoHHo mogenu. Metoabl 2 16 0 8 48

perynsapusaumm.
3.|Tema 3. ayccoBckme npoueccsl. 2 4 0 2 12
4 Tema 4. Mogenu co CKpbITbIMU 5 4 0 5 12

‘|nepemenHbIMU. EM-anropuTw.

Tema 5. Knactepmsaums ¢ noMoLbto
5.|cTratuctuyeckmx momenen. AHanns 2 4 0 2 12
CMecel pacrnpeneneHuii.

Tema 6. CkpbITble MAPKOBCKMNE
6.|Mopenun. ObyyeHne CKpbITbIX 2 4 0 2 12
MapKOBCKMX MOOENEN.

NToro 36 0 18 108

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. BeepeHue B ctatuctnyeckoe MmopenuposaHue. CeteBble Moaenu.

MoHATNS yCJ'IOBHOI7I BEPOATHOCTWU N YCNNOBHOIro MateMaTtmnyeckoro oxnaoaHus. I'IapaMepr-leCKoe N HenapameTpuieckoe
mogennposaHue. reHepaTl/IBHbIe N OecKkpuntuBHble MoOenn. banecosckue cetun. MapKOBCKI/Ie ceTn.

Tema 2. PerpeccuoHHble nMHenHbie mogenu. PaclumpeHus 6a3oBon perpeccuoHHon mogenu. Metoapl
perynsapusauum.

NuHeiinas perpeccus. O606IWeEHHbIE NMHEHbIE MOAENW. Ba3ncHble pa3noXeHns NMHERHO perpeccum.
Perynsipusaums. baecosckune metonbl oueHBaHMS NapameTpos. Arnnpokcumaums cnnanHamu. JlokanbHas perpeccus.
Bbi6op Haunyulwein NMHenHOR Mogenu.

Tema 3. MayccoBcKue npoueccsl.

BepOﬂTHOCTHaFI MoneNlb rayCCoOBCKUX NMpoLeccos. PeweHne 3anav Knaccudukaumm n perpeccum ¢ NoMoLLbo
rayCCoBCKMX npoueccos. O6y~4eH|/|e rayCCOBCKUMX NpoLeccos.

Tema 4. Mopenu co ckpbiTbiMU NepeMeHHbIMU. EM-anropuTm.

Mogoenu co ckpbITbiMK NepeMeHHbiMU. OBydyeHne Moaeneli co CKpbITbIMU NepeMeHHbIMU. EM-anroput™. Bapuraumm
EM-anroputma.

Tema 5. Knactepnsauusi ¢ NOMOLLbIO CTaTUCTUYECKUX Moaenen. AHanu3 cMecen pacnpeneneHumn.

Mougoenb cMecu rayccoBckux pacnpeaeneHuin. ObyyeHre napameTpoB cMecu ¢ nomolwbto EM-anroputma. MprumeHeHne
cMeceln K 3agadam knaccudukaumm.

Tewma 6. CKprTbIe MapKoOBCKHMe Mmogenu. Oﬁy'-leHVIe CKpPbITbIX MAPKOBCKUX MOOenen.

MapkoBsckue Lenu, ux 6asosble cBolicTBa. Moaenb Co CKPbITOM MapKOBCKOW Lienblo. OBy4YeHne CKPbITO MapKOBCKOM
momenv ¢ nomollbio EM-anroputma. PaclwmpeHns 6asosoii Mmogenu.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS No
AucuunnuHe (Moayso)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Elements of statistical learning - https://web.stanford.edu/~hastie/ElemStatLearn/

MpogreccroHanbHblii MHOPMALIMOHHO-aHANUTUYECKMIA PECYPC, NMOCBALWEHHbIA MaLMHHOMY 00Y4EeHU0, Pacno3HaBaHMI0
06pa3oB 1 MHTENNEKTYaNbHOMY aHannay AaHHbIX - http://www.machinelearning.ru/wiki/index.php

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B doHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KpUTEPUU OLIEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLINIA;

- MexaHu3M (OopMUPOBaHUNS OLIEHKW MO ANCUMMAVHE (MOZYNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPUM OLIEHMBAHNS L1 KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsasBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atoWwmnMcsl B OOHOM U3 ABYX BapuaHToB (MM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHNUS OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NEeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl  He meHee 0,25 ak3emnngapa AONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHOMN Y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOayns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)
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Habrahabr - https://habrahabr.ru/hub/machine_learning/
Kaggle - https://www.kaggle.com
LWkona aHanuaa pgaHHbIX AHgekc - https://yandexdataschool.ru/edu-process/courses/machine-learning

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunm Bo BpeMsi nekunii pekoMeHayeTcs MMeTb NMoA PyKOW (CKaXeM, Ha aN1eKTPOHHOM HocuTene)
mMoHorpadomio "T. Hastie,

R. Tibshirani, J. Friedman. Elements of statistical learning. Data Mining, Inference, and Prediction”
nosgHel penakuum (HeKoTopble pefakuny HaxoasTCs B OTKPbITOM AocTyne). B aToit kHure
COOEPXMUTCS MHOXECTBO UMIOCTPALNIA, KOTOPbIE MONE3HbI AN MOHUMAHUS MaTepuana Ha nekuusix.

nabopatopHbie| PekoMeHayeTcs kpoMe ykasaHHbIX B TabopaTtopHOM 3a4aHnNU LEACTBUN TakkKe CaMOCTOATENbHO
paboTbl creHepupoBaTb BbIBOPKY, COOTBETCTBYHOLWYIO BbIOPAHHOM BaMy MOLENN U CPABHUTL pe3ynbTat. AT0

TpebyeT 3HaHui MeTona MoHTe-Kapno, KOTopble MOXHO MONY4UTh, UCMONb3YS

3NEKTPOHHO-06pa3oBaTENbHbIE PECYPCHI, YKa3aHHbIE B HACTOSWER NPOrpaMMe.

camocTosl- | B nporpammy kypca He Bxoaut Mmeton MoHTe-Kapno, noaToMy OCHOBbI 3TOr0 METOAa pekoMeHayeTcs
TenbHas N3Y4NTb CaMOCTOSATENBHO.
pabota Mpw BBINOMHEHNW CAMOCTOATENBHbBIX 3a4aHWiA, a TakXe NpPu N3y4eHU HOBbIX METOLOB, ONUCaHHbIX Ha
3aHSATUSAX, PEKOMEHAYETCS NMPOBEPSTb BEPOSATHOCTHLIE YTBEPXAEHNS C NMOMOLLbIO MeToaa
MoHTe-Kapno. 310 No3BONNT CTYAEHTY Nyylue OCBOUTL CaM MeTo[, U Nlyylle NOHSATb CMbICH
MpoBepsiEMbIX YTBEPXAEHWIA.

9K3aMeH CnepyeT NoHMMaTb, YTO HEKOTOPbIE BOMPOCHI MOryT MMETb MHOXECTBO OTBETOB (Hanpmmep, BONPoOC
"Ha ocHoBe 4ero cpaBHMBaTh pasnunyHblie MOOENU perpeccmmn?”), 0oOHako 3T0O MHOXECTBO OTBETOB
MOXET BbIXOAWTb 3a pPaMkuy Kypca. 3HaHne METOOO0B, BbIXOASIMNX 32 PaAMKM Kypca, a Takxe
CMocoBHOCTb CpaBHMBATb Pa3nnyHble METOMbI, NMPVUBETCTBYETCS Ha 9K3aMeHe.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTeNIbHOrO
npouecca no gucuunianHe (Moaynio), BKaOUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npoLlecca no
OucUMNAvHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moaynto)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BKntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MomelueHns ons caMOoCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B aNEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTakTHOW paboTbl C MpenonasaTeneM, yKoMNneKkToBaHHble cneumnanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).
KomnbtloTep n NpyHTEp 08 pacneyaTku pa3nartoyHbix MaTtepuarnos.

KomnbloTepHbI knacc.

12. Cpe,u,cma apgantauumv npenopgasaHust auCcUNNMNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSITE NHpopMaLIMK 0By4YatoWMMUCs MHBANIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOro npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSt KOHTEHTOM C KnaBmaTypbl;

- co3[aHvie BO3MOXHOCTE AJis 00y4atowmMxcs BOCIPUHUMATb OOHY W Ty Xe MHPOPMaUMio U3 pasHbIX UCTOYHKOB -
Hanpumep, Tak, 4Tobbl LA C HaPYWeEHNUSMI Clyxa Nonyyani MHOPMaLIMIO BU3yalbHO, C HAPYLLEHWSIMU 3PEHUS -
aymanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOMO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNEHUS C LOKNAnAMM 1 3alMThl BbINOMHEHHbBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqalomerom npu 3awunTte KprOBOI7I paGOTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbIM nnaHoM no HanpasneHuo 02.04.02
"PyHpaMeHTanbHas nHopMaTnka n MHPOPMaLUMOHHbIE TEXHONOrMKN" 1 MarncTepckol nporpamme "Hayka o JaHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.03 UIHTennekTyanbHblii aHann3 AaHHbIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN
Mpodounb noarotoskmn: Hayka o JlaHHbIX
KBanudpukaums BbIMyCKHMKA: MArucTp
dopma oby4eHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018
OcHoBHas nuTeparypa:

1. lemewxko B. 1O. Ctatuctnyecknii aHanna gaHHbIX, MOSENMPOBaHME U UCCNEN0BaHNE BEPOSTHOCTHbBIX
3akoHomMepHocTen. KomnbtotepHbin noaxon / 6.1O. JNlemewxko, C.B. Nlemewxko, C.H. MNMocTtosanos u gp. - M.: HAL|
NH®PA-M, 2015. - 890 c.: 60x90 1/16 ISBN 978-5-16-103267-1

http://znanium.com/bookread2.php?book=515227

2. NobpoHeu B.C., YicneHHbIn BEpOSITHOCTHBIA aHann3 HeonpeneneHHbix aaHHbix/OobpoHey B.C., MonosaO.A. -
KpacHosp.: CPY, 2014. - 168 c.: ISBN 978-5-7638-3093-4

http://znanium.com/bookread2.php?book=549444

3. O.M. Oaintberos. KoMnbloTepHble TEXHONOMMN aHann3a naHHbIX B 3koHoMeTpuke: MoHorpadpus / [O.M. Oaintberos.
- 3-e n3g., ucnp. u gon. - M.: By3aosckuit yuebHuk: HULL MHdgopa-M, 2013. - XIV, 587 c.: 70x100 1/16. - (HayuHas kHura).
(nepenner) ISBN 978-5-9558-0275-6

http://znanium.com/bookread2.php?book=143137

4. CtatucTmyeckre MeToapl aHanmaa faHHbix: YuyebHuk / J1./. HuBopoxkuHa, C.B. ApxeHosckuii, A.A. Pynsra [n op.];
nog obuw,. pea. A-pa 3KOH. Hayk, npod. J1./. HueopoxkumHoi. ? M.: PUOP: MIH®PA-M, 2016. ? 333 ¢. ? (Bbicwee
obpasoBaHue: bakanaspuar). ? www.dx.doi.org/10.12737/21064.

http://znanium.com/bookread2.php?book=556760

JononHutenbHas nuteparypa:

1. BonoauH WV.H. Jlekumn no Teopumn BepOATHOCTEN N MaTeMaTUYeCKOl cTatucTuke. - KasaHb: (M3paTtenbctso), 2006. -
271c.

http://kpfu.ru/docs/F1021260618/TViMS.pdf

2. A.M.Paiiroponckuii KombuHatopuka n Teopusi BepositHocTel: YuebHoe nocobue/A.M.Paiiropoackuii -
LonronpynHblii: MHtennekt, 2013. - 104 c.: 60x90 1/16 (O6noxka) ISBN 978-5-91559-147-8, 3000 aka3.

http://znanium.com/bookread2.php?book=510484

3. CtatucTuyeckuii aHanma naHHbix B MS Excel: YuebHoe nocobue / A.1O. Koznos, B.C. MxutapsH, B.®. Wnwos. - M.:
NHDPA-M, 2012. - 320 c.: 60x90 1/16. - (Bbicluee obpazosaHue). (nepennet) ISBN 978-5-16-004579-5

http://znanium.com/bookread2.php?book=238654

4. MeTobl, MoLenu, cpeacTea xpaHeHust n 06paboTkn aaHHbIX: y4ebHuk / 3.I. JaasH, K0.A. 3eneHkos. ? M.:
Bysosckuii y4ebHuk: MIHDPA-M, 2017. ? 168 c.

http://znanium.com/bookread2.php?book=543943

5. Nesuyk, E.A. TexHonoruy opraHnsaumu, XxpaHeHns 1 o6paboTkn AaHHbIX [SnekTpoHHbIA pecypc] : yueb. nocobue /
E.A. lleyyk. - 3-e n3a. - MuHck: Boicw. wk., 2007. - 239 c.: un. ISBN 978-985-06-1409-4.

http://znanium.com/bookread2.php?book=505279
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpodounb noarotoskmn: Hayka o JlaHHbIX

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




