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Mporpamma aucumnnmHbl "AHann3 6onblmx faHHbIX"; 02.04.02 "dyHOaMeHTanbHas MHGOpMaTKa U MHGOPMALIMOHHbIE TEXHONOrUN".

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 aucumnnmHbl "AHann3 6onblmx faHHbIX"; 02.04.02 "dyHOaMeHTanbHas MHGOpMaTKa U MHGOPMALIMOHHbIE TEXHONOrUN".

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

NnK-6 TexHnueckas nogaepxka NoAroTOBKM TEXHUYECKMX NyBnankauuii

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

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

— cofepXaHue OefCTBYIOWMX POCCUCKUX N MeXAyHapOAHbIX CTaHAaPTOB B 06N1aCTU NPUKNaAHbIX NPOrPaMMHbIX
CPEeLCTB;

— COCTOSIHVE COBPEMEHHOIO PbiHKA MPUKNIAAHbIX MPOrPaMMHbIX NMPOLYKTOB;
— OCHOBHblE NOAX0o4bl K MHTepnpeTaumn U BU3yannsaummn pesynbTaTtoB YUCTEHHbIX PacyeToB;

— BUIbl NAKETOB NPUKIAAHbIX NPOrpaMM Anst NCMONb30BaHNS UX B CBOEV NMPOGIECCUOHANBHON NeATENbHOCTM.
JonxeH ymeTtb:

- NpoBOANTL COOP M NEPBUYHYIO 06pPaboTKy faHHbIX;

- NEPBUYHBIV aHaNU3 JaHHbIX HA OCHOBE rpaddUyecKmx BO3MOXHOCTEN;

- NONb30BaTbCA annapaToM TEOPUMN BEPOSTHOCTEN N MATEMATUYECKOW CTAaTUCTUKM AN aHanM3a AaHHbIX;

- NONb30BaTbCA MHCTPYMEHTAapneM MallMHHOro 06y‘-IeHVIﬂZ perpeccus, pewarumne nepesbs, HeVIpOHHbIe cetn,
KJ'IaCTeprII7I aHanns;

- NIPUMEHATb NoNy4YeHHble 3HaHNA B NPpUKNaOHbIX 3agadyax no aHanmidy gaHHbIX

IlonxeH BnageTb:

— TEXHONOrMel NPUMEHEHNS MAKETOB MPUKAAAHbBIX NPOrpamMM ONs peWweHns HayyYHbIX U NPaKTUYECKUX 3aaad.
JlonxeH BeMoOHCTPMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

— NPUMEHSITb NOMYYEHHbIE 3HAHUSI B CBOEM y4eBHOM 1 Hay4yHOW OesiTeNnbHOCTY.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktoyeHa B pasaen "b1.B.04 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHANbHOW
obpasoBatenbHoli nporpammel 02.04.02 "dyHaaMeHTanbHas nHgopMaTtuka n MHopMaLmoHHble TexHonorun (Hayka o
JlaHHbIX)" 1 OTHOCMTCS K BapuaTMBHOW YacTu.

OcBawuBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. O6bem gucuMNIMHBI (MOAYNS) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yueOHbIX 3aHATUI) U Ha CaMOCTOSITENIbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb AUCLMIMVHBI COCTaBNSIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 126 4aca(os).
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Mporpamma aucumnnmHbl "AHann3 6onblmx faHHbIX"; 02.04.02 "dyHOaMeHTanbHas MHGOpMaTKa U MHGOPMALIMOHHbIE TEXHONOrUN".

KoHTponb (3a4éT / ak3aMeH) - 54 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHebl / MX TPYAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. OnpeneneHue 6onbmnx
1.|naHHbIX. Buayanusaums 6onbmnx 3 6 0 6 42
OaHHbIX.
Tema 2. TexHOnornm xpaHeHns
6onbluMX OaHHbIX. APXUTEKTypa
2. peleHuii ons aHanmaa 6onbLumx 3 6 0 6 42
LaHHbIX.
Tema 3. BytcTpen. AHann3 gaHHbIX B
3.|peanbHom BpemeHn. MeToabl 3 6 0 6 42
NOHVXEHNS Pa3MEPHOCTU.
toro 18 0 18 126

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. OnpepeneHue 60onblIMX AaHHbIX. Buayanusauus 60nblUnX OaHHbIX.
INexumm:

OnpegneneHne 6onbwnx gaHHbIX. OTAMYne 6onblMX OaHHBIX OT "00bI4HBIX" OaHHbIX. CNOXHOCTU, BO3HMKAOWME NPW
paboTe ¢ HonbwmMN OaHHbIMK. CBSI3aHHbIE TEXHONOTMM BONbWNX AAHHBIX: 06Na4YHbIE BLIYUCIEHUS, UHTEPHET BELLEN.

NabopaTtopHble paboTbi:
PaboTa c naketamu, NoALepXMBAOWUMY BEKTOPHbIE BbIYUCIEHUS.
CamocTositenbHas paborta:

|_|O,El,60p JOaHHbIX. I/Isyqume MeTon0B BU3yannsauunm 6onblINX AaHHbIX. BbinonHeHne 3anaHns Ha BU3yannsauuto
OaHHbIX.

Tema 2. TexHONOrUM xpaHeHUs1 60NbLUNX AaHHBIX. APXUTEKTYpa peLueHniA anst aHann3a 60nbLnX AaHHbIX.
Jlekuunn:

NoSQL. PaznuyHble cuctemsbl, peanuayowume npuHuun NoSQL. Hadoop. PacnpenenénHbie xpanunuwa. Coop v
TpaHCNopTUPOBKa BOMbLIMX AAHHbIX.

Na6opatopHble paboTbl:

YctaHoBka u pabota ¢ Hadoop. O6paboTtka HEKOTOPbLIX 3aNPOCOB AN PACNPEAENEHHbIX XPaHWUMLL.
CamocTositenbHas pabora:

Hactpoiika n pa6ota ¢ MongoDB. MNogrotoska 6akeHa ons pacnpeneneHHoro XxpaHunmia.

Tewma 3. BytcTpen. AHanu3 AaHHbIX B peanbHOM BpemeHU. MeToabl NOHUXEHNA pa3MepHOCTM.
JNexumm:

MeTombl NOHUXEHUSI pecypco3aTpar npu aHannse 6onblnx gaHHbIx. Metonbl, cBsa3aHHble ¢ ByTcTpenoM. MpuMeHeHne
METOMO0B C PasfMyHbIM YPOBHEM CNOXHOCTU. MeTodbl aHanM3a OaHHbIX B peasibHOM BpeMeHWU. HekoTopble HelMHelHbIe
MeToAbl NOHUXeHMs paamepHocTU. OTobpaxeHne Ha MHOroobpasusi.

NabopaTtopHble paboTbi:

MpuMeHeHne ByTcTpena ans obydyeHust Ha 6oNbLWMX AaHHbIX.

CamocTosiTenbHas pabora:

Peanmsaumn OOHOro U3 METOO0B HENMNHENHOIO YMEHbLEeHNA pa3MepHOCTN N CpaBHEHNE C NMHENHbIMK METOOAMN.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)
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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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

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

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Habrahabr - https://habrahabr.ru/hub/machine_learning/
Kaggle - https://www.kaggle.com
LLikona aHanun3a paHHbIX AHAeKC - https://yandexdataschool.ru/edu-process/courses/machine-learning
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumm Bo Bpems nekuuii pekoMeHayeTcs MMeTb MoA PYKON (CKaXeM, Ha 9NeKTPOHHOM HocuTene)
MoHorpacpuio "T. Hastie, R. Tibshirani, J. Friedman. Elements of statistical learning. Data Mining,
Inference, and Prediction” no3aHen penakuum (HekoTopble peaakumn HaxoasTCs B OTKPbITOM
nocTyne). B aTol KHWUre conepXuTcs MHOXECTBO UNOCTPaLiA, KOTOPbIE NONE3HbI ANS MOHUMaHUS
marepuana Ha nekuusx.

nabopatopHble| MNpu BbINONHEHNM nabopaTopHO PaboThl BECbMa BaxHa KOONepaLns Mexay CTyaeHTamu npu

paboTbl HaCTpOiike pacnpeneneHHoM CMCTEMbI XPaHEHNS AaHHbIX. HECMOTPS Ha TO, YTO OLeHMBaTbCs bynet
Kaxpaas paboTa B OTAENbHOCTU, JOCTYN K UHAMBUAYANbHBIM AAHHBIM MOXET OCYILECTBNATLCS HA
ocHoBe obuei cnctembl. Kpome obneryeHns BoIMONHEHNS 3a0aHUS 3TO MOMOXET CTYLEHTY Nnydle
NOHATL paboTy No MacwTabrpyemMocTy BbIOPAHHOW CUCTEMBI XPAHEHUS OAHHbIX.

camocTos- | B nporpammy kypca He Bxoout Mmeton MoHTe-Kapno, noaToMy OCHOBbI 3TOFO METOAA PEKOMEHOYETCS
TenbHas N3Y4nNTb CaMoCTOATENBHO. pKY BBINOMHEHNW CAMOCTOATENBHbBIX 3aaHWNiA, @ TakXe Npu N3yYeHun
pabota HOBbIX METOAOB, OMNWUCAHHBIX HA 3aHATUSX, PEKOMEHOYETCS NPOBEPSATb BEPOATHOCTHbLIE YTBEPXAEHNS
¢ nomouubo MeToaa MoHTe-Kapno. 910 N03BOANUT CTyAEHTY Nyylle OCBOUTb CaM METOoS, U Nydlle
MOHSATb CMbICN NPOBEPSEMbIX YTBEPXAEHNA.

9K3aMeH CnepyeT NnoHMMaTb, YTO HEKOTOPbIE BOMPOCHI MOrYyT MMETb MHOXECTBO OTBETOB (Hanpumep, BONpPoC
"Ha ocHoBe 4ero cpaBHMBaThb pasnunyHble MOAENN perpeccmmn?”), ooHako 3TO MHOXECTBO OTBETOB
MOXET BbIXOAWTb 3a paMkuy Kypca. 3HaHne METOLO0B, BbIXOASIMNX 32 PAMKM Kypca, a Takxe
CcnocobHOCTb cpaBHMBaTb PasnnyHble METOAbI, MPUBETCTBYETCS HA 3K3aMeHe.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJoUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBNEHUN 06pa3oBaTeNbLHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpaMMe AUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolwme KOMMOHEHTbI:

MomelleHnst oNisi CaMOCTOSITENbHOM PaboThl 0BYYaWUXCS, YKOMMNIEKTOBAHHbIE CMELUann3npoBaHHoi Mebenbto (CToNbI 1
CTYNbs1) ¥ OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIIOHYEHUS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
JOCTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacneyatku pa3aaToyHbIX MaTepranos.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauum npenogasaHus auCUNMIUHBbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS cleaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4YatoWwmMMMCs MHBANIMAAMI U NNLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUKn Nto60oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHVl;l B
anbTepHaTuBHbIE DOPMBI, y,ﬂ,06HbIe ONS pas3nnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B PA3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
NnpenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHo;

- NTPUMEeHeHne NporpamMmMmHbIX CpencTs, o6ecr|eq|/|Ba+ou4|/|x BO3MOXHOCTb OCBOEHUSA HABbIKOB U yMeHI/II7I, popmMmpyeMbIx

OVCLUUMNIVMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YMC/e BUPTYyasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 02.04.02
"MPyHOameHTanbHaa nHopmaTtuka u MHPOPMaLMOHHbIE TEXHONOTMK" N MarncTepckon nporpamme "Hayka o JaHHbIX".
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VHPOPMALIMOHHO-CMPAaBOYHbIX 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 nurepatypa ons AaHHON ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNoTeYHoM cncteme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYNHERILMX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
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KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUUKNONEeAnn, CRoBapu 1 CNpaBoYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Neprmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.
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