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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 nucuunnmHel paspabotan(a)(n) Muccapos M. .

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 npuobpeTaeMor KOMNETEHLUN
MNnK-4 CnocobeH cTpoMTb MaTeMaTMyeckme MOAEeNn U aHanManpoBaThb AaHHbIE,
060CHOBLIBATL 1 BbIBUPATH pelleHre B MPUKNALHbIX 3a8adax

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

- OCHOBHbIE MOCTAHOBKU COBPEMEHHbIX 3a4a4 MaWnHHOrO 0by4eHus;

- OCHOBbI aHanM3a rnaBHbIX KOMMOHEHT U AUCKPUMUHAHTHOrO aHanuaa ;

- METOLbl MALIUHbBI OMOPHbBIX BEKTOPOB, OLLEHMBAHNS U KOMOUMHUPOBAaHNS KNACCUPNKATOPOB, HEMPOHHbBIX CETEN C
pPasnnyHoOn apXmTeKTypoW.

JonxeH ymeTb:

- doopmanusoBatb 3a4a4n B pasinyHbIX NpUKNagHbIX 0bnacTax Ha OCHOBE MaTeMaTUyYecknx Moaenen
ONCKPUMUHAHTHOIo aHannsa 1 MalnHbl ONOPHbIX BEKTOPOB, METONOB MNMaBHbIX

KOMMOHEHT 1 rnybokoro obyyeHus:;

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

JlonxeH Bnanetb:

- COBpEMEHHbIM MateMaTn4eCkmnm annapaTtom aHanmaa gaHHbIX;
- HaBblKaMM NOCTAHOBKN HAay4YHO-UCCienoBaTe/ibCKMX 3anad.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
-OCYLWECTBNATb NMOMCK MHCPOPMaLIMK 1 NpeaBapuTenbHyto 06paboTky AaHHbIX MO NOMy4eHHOMY 3aaaHuto, noabop
a[eKBaTHbIX METOA0B MalMHHOIO 06y4eHUsi, HeOOXOAUMBIX [4N151 PEllEeHNs MOCTaB/EHHbIX 3a4ay

-NMPUMEHATb B I'IpOCpGCCI/IOHEU'IbHOVI 0eATenbHOCTUN 3HAHUA, YMEHUA, HaBblKW, NMONy4YeHHbIE B XO0Oe OCBOEHUSA
OncunninHbl

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BkNtoYeHa B pasgen "B1.B.05 OducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas mateMaTvika u nHgoopMatka (AHanu3 gaHHbIX U ero
NpUIoXeHns)" 1 OTHOCUTCS K BApMaTMBHOM YacTw.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLax ¢ ykasaHmemM Kosim4yecrtea 4YacoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAam y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeEMKOCTb AUCLMMANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 26 4aca(oB), B TOM YncC/e nekuun - 26 yaca(os), npakTuyeckne 3aHstus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 28 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 54 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 AucUUNAnHe (MOOYNI0)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnnnHbl / UX TPyAO0EMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. CHMXeHne pas3mepHoOCTU 3 4 0 0 8
2.[Tema 2. MeToabl knaccudpukaumnm 3 5 0 0 4
4.2 (.3.- Tema 3. MawuHbl ONopHbIX BEKTOPQB 3 7 0 0 4
- b ’
Ma H Gu;ethngme Y E Ay
TemstH, CEANKGRUEPAHRMERHOG M katopos | © 6 0 0 6
Mart %%@%@ﬁ&%@ﬁ@ﬁﬂ@!"a“””- COQDCTREHHEIE YYICI1g 1 CODCHBEHHbIE BEKTOPG! MONIOXATENEHO-gNPEAEEHHOM
mMaTgngbTToCTPoeHIe ﬁcpEui\;‘l FRABHOKOMAOHE T EBOMETR] oK Ha e PBy O TRaBHIO KOMAOHEHTY:
MocTpqarieyBTOPON rNaBHON KOMMOHEHTbI. AIFOPUTM [JOHBKEHNS Pa3MEPHOCTY METOL@M rNaBHpIX KOMNGHEHT (06LWpiA
cnyd anBa Bblibop NoOAMHOXECTB.

Tema 2. Metoabl Knaccuchukaumm

MHoromepHoe rayccoBckoe pacnpegeneHme. CtaTucTuyeckoe OLEH1BaHNe NapaMeTpoB MHOrOMEPHOMO FrayCCOBCKOro
pacnpegeneHns. MyHMMU3aLUms MaTeMaTMyeckoro oXmaaHns LeHsl owmboyHol knaccudoukaumm. NMonHas BeposiTHOCTb
owmnboyHol knaccudpukaumm. CBa3b anropytMa MUHUMU3ALIMK NOSTHOW BEPOSITHOCTW OWNBOYHOM Knaccugoukaumm ¢
anroputMom GariecoBckoi knaccudoukaummn. Knaccudukaumms AByx HopMasbHbIX BbIGOPOK C 0MHAKOBBIMI MaTprLamMm
koBapuauuii. Knaccudpmkaummsi oByx HopManbHbIX BBIBOPOK C pasHbIMM MaTpuuaMin Kosapvauuii. JIMHeRHbIN
OUNCKPUMUHAHT Purwepa.

Tema 3. MalUMHbI ONOPHbIX BEKTOPOB
MeToz OnopHbIX BEKTOPOB C MakCUMasnbHbIM 3a30poM. MeTo ONOpHbIX BEKTOPOB C MATKUM
3a30poM. Teopema o npeactasmTene. AnepHbiii Tpok. MalwmHa onopHbIX BEKTOPOB.

OdbpekTMBHOCTL S4epHOro Tpioka. Teopema Mepcepa. MocTpoeHre saepHbIX QYHKUMIA. FoepHble OyHKUMK Ans CTPOK
1 rpadooB. SAOepHblil Tpok B MeTode k cpegHyx.MalmvHbl ONOpHbIX BEKTOPOB A5 CNY4YaeB C HECKONbKMMU KnacCaMu.
Perpeccus n meTon onopHbIX BEKTOPOB.

Tema 4. OueHnBaHMe N KOMOMHUPOBaHMe KNaccuduKaTopoB

OueHrBaHue kadyecTBa knaccudukaumm.MaTpuua ownbok 6rHapHo knaccudorkauum. MNepekpecTHas npoeepka.
Bytctpan. MuHumnsaums cpeaHux notepb. PasnoxeHue cMeweHmne-aucnepcust. KoMbUHMpoBaHve knaccmgorkaTopos
(Matematuyeckne MOTMBMPOBKK). Mpouedypbl KOMOMHMPOBaHUS KnaccudoukaTopoB. barrunr. ByctuHr. CnyyaiiHble
neca.

Tema 5. Tny6okoe obyyeHume.

'nybokoe 0by4eHune HepOHHbIX ceTel. CTOXaCTUYECKNIA rpafMeHTHbI crnyck. Cnocobbl perynspusuun.
Mpobnembl ONTUMMU3ALMN HEAPOHHBIX ceTeln. CBepTOYHblE HEMPOHHBIE ceTn. Onepauns CBEPTKN.
MynuHr. PekyppeHTHble HEMPOHHbIE CETU. ABTOKOANPOBLUKK. MprMepbl NPUMEHEHNS FNyOOKIMX
HepOoHHbIX ceTeli B 3aaadax obpaboTky TEKCTOB 1 M30BpakeHnii.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsATeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyalolmxcs BoIMOMHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroLWmXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTamu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsiook opraHn3aumm n ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO

0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)
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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) Kaxaooro n3 n3gaHnini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX 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 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

JononHuTeNnbHbIE rNaBbl MAWMHHOMO 00yyYeHNs (komaHaa B Teams) -
https://teams.microsoft.com/l/team/19%3ae1c2427¢c1652427bbcd094069ce 1¢c538%40thread.tacv2/conversations?groupld=491

MawwnHHoe oby4eHue (kypc nekuuii, H.KO.3onoTbix) - http://www.uic.unn.ru/~zny/ml/

MawwnHHoe_ 0byyeHne_(kypc_ nekumii C_K.B.BopoHLoB) -
http://www.machinelearning.ru/wiki/index.php?tite=MawnHHoe_ 0byyeHne_(kypc_ nekunii%2C_K.B.BopoHuoB)
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekuuu Mocne npocnywmBaHNs Kaxaon nekummn CTyOeHT OOMKEH AOMA CaMOCTOSITENBHO ee
npopaboTaTb, NCMOMb3Ys KOHCMEKT U Ty OCHOBHYIO U [LOMOMHUTENBHYO NNTEPATYPY,
KoTopas bbina pekoMeHLoBaHa npenoaasateneM. Takas camocTosTenbHas pabota

0acT BO3MOXHOCTb CTYOEHTY Ha O4epenHOom nekumm nyyile noHMaTb 1 ycsamearb

HOBbIA MaTepumarn.

3aHsATNa MOryT NPOBOAUTLCS Kak B O4HOIA, Tak 1 B AUCTaHLIMOHHON dhopMe.

Peanusaumsa aaHHon gucumnanHel npeanonaraeT Kak O4Hyto, Tak U AMCTaHLUMOHHOE dhopMy
0by4eHus.

camocTtosi- | CamocTosATenbHas paboTa ABNSeTCs BaXHEWWMM 31EMEHTOM y4ebHOro npouecca, Tak

TenbHas Kak 3TO OJIMH M3 OCHOBHbIX METOLOB OCBOEHUS YYEOHbBIX OUCLUMIVH U OBNALEHMNS

pabota HaBblkamn NPOPECCUOHANBHOW AeaTenbHOCTW. Ha nekunax npenogasartenb 3HaKOMUT
CTYLAEHTOB C OCHOBHbIMU MONOXEHUSMY TEMBI, & AanbHelee YCBOeHe Mateprana
CBSI3aHO C CaMOCTOSITENbHOW paboToli. Pa3Bntne yMeHnii CaMOCTOATENBHON paboThbl
NPOVNCXOANT B NPOLECCE NOLArOTOBKM K 3aHATUAM. Pa3BnBatoTcs yMeHUs
CaMOCTOSITENLHOrO Nnoucka, otbopa 1 nepepaboTkn nHpopMaLmu. STomy
CMoCOoBCTBYIOT pasHble HOPMbl MOCTAHOBKU 3a4aHUA ANs MOATOTOBKM K 3aHATUMIO ?
KONMYECTBO BOMPOCOB 1 UX (DOPMYNNPOBKA, yKa3aHUe KOHKPETHbIX MCTOYHUKOB,
pasnenos, CTpaHuy, ? unn NpegocTaBneHne CTyaeHTam BO3MOXHOCTH
camocTosiTeNnsLHOro noucka. CamoctostenbHas pabota ¢ yuebHukamu, y4ebHbIMr
nocobusiMK, Hay4YHOW, CMPABOYHOM 1 NONYNSIPHON NUTEPaTypPOiA, MaTepranamm
Nepuoamnyeckux n3paHuii n MHTepHeTa, CTaTMCTUYECKUMI LAHHBIMU SABNSETCS
Hanbonee atpPEKTNBHBLIM METOLOM MONMYYEHUS 3HAHWIA, NO3BONSET 3HAYNTENBHO
aKTMBU3MPOBATb NPOLECC OBNAAEHUS UHGpOpMaLmeit, cnocobeteyeT 6onee rnybokomy
YCBOEHUIO N3y4aeMoro matepuana, hoopM1pyeT y CTYAEHTOB CBOE OTHOLEHNWE K
KOHKpEeTHOI npobneme.

Peanusaunsa naHHoW OucUMNIVHbLI NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLUMOHHOE (oopMy
0by4eHus.

aK3ameH Ok3aMeH HaueneH Ha KOMMNEKCHYIO NMPOBEPKY OCBOEHWS OUCLIMMNWHBI. OK3aMeH
MPOBOAWTCS B YCTHON MNN NMCbMEHHOI chopme no BuneTtam, B KOTOPbIX
cofepxarcsi Bonpochl (3agaHus) no scem temam kypca. Obyyatowemycs naérca
BpeMs Ha noarotosky. OueHVBaeTCs BNafeHue Matepunanom, ero CUCTEMHOE
OCBOEHUE, CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABbIKW U YMEHUS Npu
aHannse NpobneMHbIX CUTyaUnin 1 peleHnn NPaKTUYECKNX 3aAaHniA.

Peanuzaunsa naHHoi gucumnivHbl NpeanonaraeT kak 04Hyto, Tak ¥ AUCTaHUMOHHOE dhopMy
0byyeHus.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (MoRyno), BKIOYasi nepedeHb NPporpamMHOro obecrneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa30BaTeLHOro NpoLecca no
LMCLMMNIMHE (MOOYNIO), BKNOYAs NepeYeHb NPOrpamMMHOro obecneyeHns  MHPOPMALMOHHbBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IeHUS 06pa3oBaTeNnbHOro
npouecca no gaucuunnuHe (Moayno)

MatepuranbHO-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (Mo4yno) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CMeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatefbHyto cpeay KDY.

YyebHble ayaMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CneLmanm3npoBaHHon mebenbo
(CTONbI W CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayautopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 01.04.02
"MpuknagHaa matematnka n nHgopmMatuka" n MarnctTepckon nporpamme "AHanna AaHHbIX Y ero NPUnoXeHnus".
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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
Mpodomnb noaroTosku: AHann3 AaHHbIX U ero NPUNOXeHUs

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTteparypa:

1. BotoruH, B. B. Matematuyeckue 0CHOBbI MaWMHHOrO 0By4eHns U NPOrHO3NpPoBaHus : yiebHoe nocobue / B. B. BbtoruH.
- Mocksa : MUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TeKCT : @NeKTPOHHbIV // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/56397 (nata obpatwenusi: 12.05.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. ®nax ., MawnHHoe obyyeHne. Hayka n nckycCcTBO NOCTPOEHMS anropMTMOB, KOTOPbIE M3BNEKAKOT 3HAHUS U3 AaHHbIX /
®nax . - Mockea: OMK [Mpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT
ctypeHTa' : [canT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970602737.html (nata obpaieHus: 12.05.2020). -
Pexwvm goctyna : no noanucke.

3. Yypakos, E. . BBeaeHne B MHOrOMepPHbIE CTATUCTMYECKME METOAbI : y4ebHOe nocobue / E. I. Yypakos. -
CaHkT-lMeTepbypr : NlaHb, 2016. - 148 c. - ISBN 978-5-8114-2149-7. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/87598 (nata obpaweHns: 12.05.2020). - Pexum
[ocTyna: onsg asTopma. nonb3osaTtenen.

4. KawwnHa, O.A. Muccapos M. . 9nekTpoHHbIi Kypc 'AHann3 aaHHbix B cpefe R', 2014. - TekcTt : anekTpoHHbIi. - URL:

https://edu.kpfu.ru/course/view.php?id=833 (nata obpaweHus: 12.05.2020). - Pexwum foctyna: TonbKo Ans CTYAEHTOB U
COTpYyOHUKOB KDY,

JononHutenbHas nuteparypa:

1. AnekceeBa, T. B. IHchopMaLMoOHHblEe aHanuTU4eckmne cuctemol: yuebHuk / T. B. Anekceesa, tO. B. AMupunan, B. B. Ouk
n gp.; non pen. B. B. duka. - Mockea : M®I1Y CuHeprus, 2013. - 384 c. - (YHuBepcuteTckas cepus). - ISBN
978-5-4257-0092-6. - TekcT : anekTpoHHbI. - URL: https://znanium.com/catalog/product/451186 (nata obpalweHus:
12.05.2020). - Pexxum goctyna: no noanucke.

2. ScHuukmin, N. H. NHTennekTyanbHble cucteMsl : y4ebHuk / J1. H. ScHuukuia. - Mocksa : Jllabopatopust 3HaHwuiA, 2016. -
224 c. - ISBN 978-5-00101-417-1. - TekCT : 9NeKTPOHHbIA // JlaHb : anekTpoHHO-6nbnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/90254 (nata obpaweHus: 12.05.2020). - Pexxum goctyna: nns aBTopus. nofb3oBatenei.
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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
Mpodpomnb noaroTosku: AHanM3 AaHHbIX U ero NPUNOXeHUs

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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