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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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Mporpammy nucuunnuHebl paspabotan(a)(vn) 3asenyownii kagenpoi, a.H. (LoueHTt) Muccapos M. . (kacdhenpa aHanusa
OaHHbIX 1 NccnenoBaHns onepauni, oTaeneHne yHaaMmeHTanbHOM MHAPOPMAaTUKK U MHAPOPMALMOHHbBIX TEXHONOMUR),
Moukadas.Missarov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MNnK-4 CnocobeH cTpoMTb MaTeMaTMyeckme MOAENM U aHanM3npoBaTh AaHHbIE,
060CHOBBIBATL 1 BbIBUPATh pelleHre B NPUKNALHbIX 3a8adax

O6yuvatowmiics, OCBOMBLIMIA AUCUMNAMHY (MOAYNb):

JlonxeH 3HaTb:

- OCHOBHbIE MOCTaHOBKW COBPEMEHHbIX 3a4a4 MalWNHHOTrO 0By4eHws;

- OCHOBbI aHann3a rnaBHbIX KOMMNOHEHT U AUCKPUMUHAHTHOrO aHanmaa ;

- MeTofbl OLIEHUBAHNS 1 KOMOMHMPOBaHNS KNacCUPUKaTOPOB, NOTMCTNYECKO PEerpeccum, HeMpPOHHbIX ceTel ¢
PasnNYyHON apXUTEKTYPONA.

JlonxeH ymeThb:

- doopmManusoBatb 3a4a4n B pasNyHbIX NpUKNagHbIX obnacTax Ha OCHOBE MaTeMaTUyYecknx Moaenen
ONCKPUMUHAHTHOIo aHannsa 1 MalnHbl ONOPHbIX BEKTOPOB, METOLOB MNMaBHbIX

KOMMOHEHT 1 NIOrMCTUYECKON perpeccum;

- NIPUMEHATb MeTO bl N aNrOPUTMbI MAWWHHOIO o6yqu|/|9| npu pelweHnn npuknagHblx 3ana4y aHann3a naHHbIX;

JlonxeH Bnanetb:

- COBpEMEHHbIM MateMaTtn4eCknm annapaTtom aHanmaa gaHHbIX;
- HaBblKaMM NOCTAHOBKN HAay4YHO-UCCienoBaTe/ibCKMX 3anad.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

-OCYLLECTBATb MOUCK MHCpOPMaLMU 1 NpeaBapUTENbHYO 06paboTKy AaHHBIX MO NONYYEHHOMY 3a4aHuio, nogbop
a[eKBaTHbIX METOLOB MALIMHHOIO 00y4YeHWs, HEOOXOAUMbIX ANS PELeHNs NOCTaBNEHHbIX 3a4ay

-NMPUMEHATb B I'IpOCpGCCI/IOHEU'IbHOVI 0eATeNnbHOCTUN 3HAHUA, YMEHUA, HAaBblKW, NMONy4YeHHbIE B XO040e OCBOEHUSA
AOncunninHbl

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B padgen "B1.B.05 OducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas mateMaTka u nHgoopmatka (AHanu3 gaHHbIX U ero
NpUNoXeHns)" 1 OTHOCUTCS K BApMaTMBHOM YacTw.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmemM Kosim4ecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoEMKOCTb AUCLIMIMANHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 44 yaca(oB), B TOM yucne nekuuu - 26 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtosiTenbHas pabota - 64 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLMMNNHBI: 3K3aMeH B 3 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AucUUnNAnHe (MOOYNI0)

am PAEKTPOHHBH
Ctpannua 3 n3 9. BBl YHHBEPCHTET
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
1.|Tema 1. CHMXeHME pasmMepHOCTU 3 4 2 0 11
2.[Tema 2. MeToabl knaccudprkaumnm 3 7 4 0 14
3.[Tema 3. MawwmnHbl ONOPHbLIX BEKTOPOB 3 7 2 0 17
Tema 4. OueHvBaHue 1
4. KOMOUHMPOBAHWE KNAcCMrKaTopoB 3 6 2 0 1
5./Tema 5. Mybokoe oby4eHue. 3 2 8 0 11
Toro 26 18 0 64

4.2 CopepXxaHue guUCLUNINHbI (MOayNs)
Tema 1. CHUXeHne pa3MepHOCTH

MaTpuua aaHHbIX 1 MaTpuua koBapuaumnin. CobcTBeHHble Yncna u coOCTBEHHbIE BEKTOPbI MONOXMUTENbHO-0MNpPe aeNeHHO
matpuupbl. lNocTpoeHne NepBol rnaBHOM KOMMOHEHTLI. CBOMCTBO NPOEKLMM HA NEPBYIO rMaBHYK KOMMOHEHTY.
MocTpoeHne BTOPOI rNaBHOM KOMMOHEHTbl. ANFOPUTM MOHUXEHNS1 Pa3MEPHOCTM METOAOM NIaBHbIX KOMMOHEHT (06w
cnyyaii). Boibop NoAMHOXECTB.

Tema 2. Metoabl Knaccuchukaumm

MHoromepHoe rayccoBckoe pacnpegaeneHune. CTaTucTMYeckoe OLeHBaHNe NapaMeTpoB MHOrOMEPHOrO rayCCOBCKOro
pacnpeneneHus. MUHMMM3aLMs MaTeMaTNYECKOro OXnnaHns LieHbl owmnboYHon knaccugoukaumm. NonHas BEPOSTHOCTb
ownboyHol knaccudgoukauun. Cea3b anropMtMa MMHUMM3ALIMKU NOMHOM BEPOSTHOCTY OWMOOYHON Knaccudgukaumm ¢
anropuTtmom HaiecoBckoli knaccudomkauum. Knaccmchmkaumms Byx HopManbHbIX BBIHOPOK C 0AMHAKOBLIMU MaTpuLamm
KoBapwuauwuii. Knaccudpmkaumms aByx HopManbHbIX BbIGOPOK C pasHbIMM MaTpuLiamMm KoBapuaumi. JIMHeiHbIi
LMCKpUMMHAHT Duepa. Jloructmyeckas moaenb. OueHMBaHNE KOSMULIMEHTOB NOrMCTUYECKON PErpeccun.
Mpobut-monens.

Tema 3. MalLMHbI OMOPHLIX BEKTOPOB

MeTo4 OnopHbIX BEKTOPOB C MakCUManbHbIM 3a30poM. MeTo ONOpHbIX BEKTOPOB C MATKUM

3a30poM. Teopema o npefcrasmTene. SoepHoli TpokK. MawmnHa onopHbIX BEKTOPOB.

OdbdhekTMBHOCTb SaepHOro Tpioka. Teopema Mepcepa. MocTpoeHne saepHbIX QYHKUMIA. FaepHble OyHKUMK ANS CTPOK
1 rpagoos. MawwnHbl ONOPHbLIX BEKTOPOB AJ18 CMly4aeB C HECKONbKMMM Knaccamun. Perpeccms n MeTon onopHbIX BEKTOPOB.
Tema 4. OueHuBaHue u KoM6MHUpoBaHue kKnaccnudukaTtopos

OueHrBaHue kadecTBa knaccudukaummn.Matpuua ownbok 6uHapHoi knaccugprkauum. ROC-aHanus. MNepekpecTHas
npoeepka. bytctpan. MuHuMusaums cpeHvx notepb. PasnoxeHve cmelweHne-gnucnepcus. KombuHmposaHme
KnaccmgorkaTopoB (MatemMatuyeckne MoTMBMpPOBKY). Mpouenypbl KOMBMHMPOBAHUS KnaccudomkaTopos. barruHr.
Byctunr. CnyyariHbie neca.

Tema 5. Fny6okoe obyueHue.

"nybokoe 0byyeHne HepoHHbIX ceTelr. CTOXaCcTUYECKMI rpafMeHTHbI cnyck. Cnocobbl perynspusuuu.
Mpobnembl ONTMMU3aLMN HENPOHHBIX ceTein. CBEPTOYHbIE HEPOHHBbIE ceTu. Onepaumns CBEpPTKM.
MynuHr. PekyppeHTHble HePOHHbIE ceTU. ABTOKOAMPOBLWMKI. [TprMepbl MpUMEHEHNS rnyBoKmx
HEMPOHHbLIX ceTel B 3aaadax 06paboTku TEKCTOB U N306pakeHWiA.

5. MNepeyeHb yue6HO-MeTOOMYECKOrO 0obecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCcToSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyarowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLUMNINUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHuUsi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4HaoIWMXCH PErnaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLummn 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

am PAEKTPOHHBH
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

BbtoruH, B.B. Matematuyeckmne oCHOBbI MAWWHHOMO 0By4YeHNst U MPOrHO3MPOBaHUS [DNEKTPOHHBIA pecypc] : y4eb.
nocobue - Mocksa : MLUHMO, 2013. 304 c. - https://e.lanbook.com/book/56397

MawuHHoe_ obyyeHne_(kypc_ nekuwnin C_K.B.BopoHLoB) -
http://www.machinelearning.ru/wiki/index.php?titte=MawunHHoe__ 0byyeHne_(kypc_ nekumin%2C_K.B.BopoHL0B)

dnax, M. MawnHHoe oby4eHne. Hayka 1 UCKycCTBO NMOCTPOEHNS anropuTMOB, KOTOPbIE N3BNEKAKOT 3HAHMS U3 JaHHbIX
[9nekTpoHHRIA pecypc] , Mockea : LMK [lpecc, 2015. 400 c. - https://e.lanbook.com/book/69955

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

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

B ¢hoHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus o JucunnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AUCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEHOYHOro CPencTBa;
- KpUTEepPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;

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

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

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOLoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHA 0By4aloWwmnMcs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buze - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIR yHMBepCUTeT". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A1 OCBOEHNS AUCLUMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUW YCIOBUIA

noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

BaitecoBckne_MeTonbl_MalWWHHOrO_obyyeHus (kypc_nekuuid)_/ 2017 L.. Betpos -
http://www.machinelearning.ru/wiki/index.php?title=
BaiecoBckue_MeTonbl_MalwWHHOrO_obyyeHus (kypc_nekuuid)_/ 2017 L.1. Betpos

MawwnHHoe o0byyeHue (kypc nekuuid, H.KO.3onoTbix) - http://www.uic.unn.ru/~zny/ml/

MawuHHoe  obyyeHne_(kypc_ nekumin C_K.B.BopoHLoB) -
http://www.machinelearning.ru/wiki/index.php?titte=MawunHHoe__ 0byyeHne_(kypc_ nekumin%2C_K.B.BopoHL0B)

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn Mocne npocnywmBaHUS Kax 4o NeKUMn CTYAEeHT NO/XEH AoMa CaMOCTOSITENbHO ee
npopaboTaTb, UCMOMb3Ysl KOHCMEKT U Ty OCHOBHYIO U [OMOMHUTENbHYIO NUTEPaTypy,
KoTopas 6bina pekoMeHLoBaHa npernoaasateneM. Takas camocTosiTenbHas pabota
[acT BO3MOXHOCTb CTYLEHTY Ha O4epenHON NeKLMm fyywe noHMMaTb 1 yCBanBaTth
HOBbIV MaTepwan.

npakTnyeckme | MpakTnyeckoe 3aHATUE ? hopMa CUCTEMATUYECKMX YHEBHBIX 3aHATAN, C MOMOLLbIO

3aHATNA KOTOPbIX 0OyHaloWMECS N3YHAIOT TOT MW UHOW pPa3fen OnpeneneHHon HayYHOM
LMCUMNWHBI, BXOASWEN B cocTas y4ebHoro nnaHa. [ns Toro 4tobbl npakTnyeckme
3aHATUS NPUHOCUN MaKCUMarbHYH NOMb3y, HEOBXOLMMO NMOMHUTb, YTO YNpaXHeHUe
1 peweHve 3a8a4 NPOBOASATCS MO BbIMMTAHHOMY Ha NeKUUsiX MaTepuany n cBasaHbl,
Kak npasuno, ¢ fetanbHbiM pa3bopoM OTAENbHbIX BONPOCOB NEKLUMOHHOrO Kypca. Mpu
CaMOCTOSATENBHOM PEWEHNN 3a4a4 Hy>XXHO 0BOCHOBbBIBATb KaXablli 3Tan peLeHuns,
NCX0A5 N3 TEOPETMHECKUX MONOXEHWI Kypca. [py noarotoeke K NpakTU4eckmm
3aHATMAM CnepyeT UCMob30BaTb OCHOBHYIO NUTepartypy 13 npencTaBneHHoro cnucka,
a Takxe pyKoBOACTBOBATbCS NPMBEAEHHBIMU YKa3aHMAMN U pekomeHgaumamu. [ns
Havnbonee rnyboKoro 0OCBOEHNS AMCUMNANHBI PEKOMEHIYETCS U3yd4aTb nuTepatypy,
00603HaYEHHYI0 KakK ?L0MofHUTENbHAA? B NPEACTABNEHHOM cnncke. Ha npakTuyeckmx
3aHATUSAX NMPUBETCTBYETCS AKTUBHOE y4acTne B 06CYXOEHNN KOHKPETHbIX CUTYaLMA,
CNocoBHOCTb HA OCHOBE MOJyYEHHbIX 3HAHW HAaXoaUTb Hanbonee agPeKTUBHbIE
peLeHNst NOCTaBNEHHbIX NPOBNEM, YMETb HAXOAUTb MNONE3HBIA LOMNOMHUTENbBHbI
mMartepuan rno TemaTuke 3aHATUN.

camocTtosi- | CamocTosiTenbHas paboTa SBNSeTCs BaXHERWMM 31EMEHTOM y4ebHOoro npowecca, Tak

TenbHas Kak 3TO OJIMH N3 OCHOBHbIX METOL0B OCBOEHUS Y4EOHbIX AUCLUMMVH U OBNALEHUS

paboTa HaBblkaMy NPogPeccroHanbHOM AesTensHOCTW. Ha nekumsx npenoaaeatenb 3HaKOMUT
CTY[EHTOB C OCHOBHbIMU MOMOXEHNSIMU TEMBI, @ JanbHellee YCBOEHNE MaTeprana
CB$I3aHO C caMocTosiTeNbHOM paboToi. Pa3Butme ymMeHuii caMocTosTeNnbHON paboTol
NPOVCXOANT B NPOLECCE NOLArOTOBKM K 3aHATUAM. Pa3BnBatoTCs yMeHMs
CaMOCTOSITENLHOrO noucka, otbopa 1 nepepaboTkn NHpopMaLMn. ITomy
CrnocobCTBYIOT pasHble HOPMbl MOCTAHOBKU 3a4aHUiA ANsi MOATOTOBKMN K 3aHATMIO ?
KOMMYECTBO BOMPOCOB 1 UX CDOPMYNNPOBKA, yKa3aHUe KOHKPETHbIX MCTOYHUKOB,
pasnenos, CTpaHuy ? Unn NPenocTaBneHne CTyaeHTaM BO3MOXHOCTHY
camocTosiTenbHOro noucka. CamoctostensHas pabota ¢ yuebHukamu, yuebHbIMu
nocobusiMn, Hay4YHOI, CNPaBOYHOM 1 NONYNSIPHON NUTEpPaTypPoii, MaTepranamu
nepuoamnyeckux n3aaHuii n MIHTepHeTa, CTaTMCTUYECKUMI LAHHBIMU SBNSIETCS
Haubonee acpPEKTNBHLIM METOLOM MONYHEHUS 3HAHWIA, NO3BONSET 3HAYNTENBHO
aKTMBU3MPOBATb NPOLIECC OBNAAEHUS UHGpopMaLmeid, cnocobeteyeT 6onee rnybokomy
YCBOEHUIO M3y4aeMoro matepuana, oopMmMpyeT y CTYAEHTOB CBOE OTHOLIEHNME K
KOHKpeTHol npobneme.

3K3ameH OK3aMeH HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS ONCLIMNINHBI. OK3aMeH
MPOBOLWTCS B YCTHOI MU NUCbMEHHOM chopme no buneTtam, B KOTOPbIX
cogepxarcs BONpockl (3anaHns) no BceMm tTemam kypca. Obyuyarowemycs faércs
BpeMs Ha noaroToeky. OueHnBaeTcs BNafeHme MaTepranom, ero CUCTEMHOE
OCBO€eHue, CMocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanunse NpobneMHbIX CUTyaUnii 1 PELIEHN NPAKTUYECKMNX 3aAaHNA.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no AucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MUHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns 1 MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHue MatepuanbHO-TEXHUYECKOW 6a3bl, HEO6X0AMMON ANsA OcyLleCcTBNEeHUsi 06pa3oBaTenbHOro
npouecca no aucuunnvHe (Moaynio)

MarepuranbHo-TexHu4eckoe obecneveHme obpasoBaTtenbHOrO Npouecca no AnucumnanHe (Moaynto) BknoyaeT B cebst
cnegytowme KOMMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBsaTeneM, yKOMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

am PAEKTPOHHBH
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KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHu3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
OMCTaHUMOHHOro 06y4yeHus, NPoBeIeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paborT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.02
"MpuknagHas matematuka v nHopmaTnka" n MarucTepckomn nporpamme "AHanns gaHHbIX U ero NpUnoXeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.05 [ononHutesbHble rnaBbl MaWuHHOMO 06y4eHns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb NOAroToBKW: AHaNM3 fAHHbIX U €ro NPUNOXEHUS

KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

BbloruH, B.B. MaTtematuniyeckue 0CHOBbI MalWMHHOIO 06y4eHNs 1 MPOrHO3NPOBaHNS [ONeKTPOHHbIN pecypc]: y4ebHoe
nocobwve / B.B. BbtoruH. ? 9nekTpoH. faH. ? Mockea :

MUHMO, 2014. ? 304 c. ? Pexum pgocTtyna: hitps://e.lanbook.com/book/56397

®nax M., MawrHHoe 0byyeHne. Hayka u NckycCTBO MOCTPOEHUS anrOpUTMOB, KOTOPbIE N3BNEKAOT 3HAHUS N3 JAHHbIX
[OnekTpoHHbIl pecypc] / @nax 1. - M. : MK [Mpecc, 2015.

- 400 c. - ISBN 978-5-97060-273-7 - Pexum poctyna: http://www.studentlibrary.ru/book/ISBN9785970602737.html

KawwuHa O.A., Muccapos M.[. SnekTpoHHbIN Kypc 'AHann3 gaHHbix B cpege R', 2014 - Pexwum goctyna:
https://edu.kpfu.ru/course/view.php?id=833

JononHutenbHasa nuteparypa:

KpsiHes, A.B. MeTpuyecknii aHanus n obpaboTka faHHbIx [OnekTpoHHbIn pecypc] / A.B. KpsiHes, I".B. Jlykun, O.K.
Y oymsiH. - OnekTpoH. gaH. - Mocksa : ®usmatnut, 2012.

- 308 c. -Pexum goctyna: https://e.lanbook.com/book/59523

KomnbioTepHble TEXHONOMMM aHann3a faHHbIX B 9koHomeTpuke / O.M. Naintberos. - 2-e n3g., ucnp. un gon. - M.:
Bysosckuii yuebHuk: MIHOPA-M, 2010. - 578 ¢. -

(HayyHas kHura). ISBN 978-5-9558-0191-9 -Pexum goctyna: http://www.znanium.com/bookread.php?book=251791

Yypakos, E.[1. BBeneHne B MHOroMepHble CTaTUCTUYECKNE METOLbI [DNEKTPOHHbIN pecypc] : yueb. Mocobure-
CankT-MNeTepbypr : NaHb, 2016. -148 c. -

Pexwum goctyna: https://e.lanbook.com/book/87598.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.05 [ononHutesbHble rnaBbl MaWuHHOMO 06y4eHns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb NOAroToBKW: AHaNM3 faHHbIX U €ro NPUNOXEHUS

KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

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.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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