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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
pe3ynbtatamm ocsoeHus OMOn BO

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

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OK-1 CNocoBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-3 FOTOBHOCTb K CAMOPa3BUTUIO, Camopeannsaunm, UCNoNb30BaHNIO TBOPYECKOro
noTeHumana
Or1K-3 CNOCOBHOCTbIO CaMOCTOATENBHO NpMobpeTaTtb C NOMOLbI0 UHEPOPMALIMOHHBIX

TEXHONOMMIA 1 UCMONb30BaTb B NPAKTUYECKON LeATENbHOCTU HOBblE 3HAHUS U
YMEHUS, B TOM YMCNe, B HOBbIX 0BNaCTsX 3HAHWUIA, HEMOCPEACTBEHHO HE CBA3AHHbIX
CO Cqpepoit AesATENbHOCTM, PACWLMPATb U yrnybnsTs CBOE HayYHOE MUPOBO33PEHME

OriK-4 CNOCOBHOCTBLIO UCMONBb30BATL Y NPUMEHATHL YriybneHHbIe 3HaHUS B obnactu
NpVKNagHoM MaTeMaTnky U MHPOPMaTUKN
MNnK-8 CNocoBHOCTbIO paspabatbiBaTh KOPropaTVBHbIE CTAHAAPTHLI U MPOdOMIK
OYHKUMOHANbHOW CTaHoapTU3aumum NpuioXeHuin, CUCTEM, MHAPOPMAaLIMOHHOM
NHCPPAaCTPYKTYpbI
MK-9 CNOCOBHOCTBIO K MPENnoAaBaHU0 MaTeMaTnYeCKUX JUCLMUMINH U MHADOPMATUKK B

06pasoBateNbHbIX OpraHN3aUmsx 0OCHOBHOIO 0bLero, cpeaHero oblwero, CpeaHero
NpPodpeccroHanbHOro 1 Bbicwero obpasoBaHns

Obyuarolpmincs, 0CBOVBLUNIA AUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

OCHOBHbI€ NMOCTAaHOBKM COBPEMEHHbIX 3aday MallMHHOro 06yquV|;|;

- OCHOBbl aHaNn3a rnaBHbIX KOMMOHEHT Y AMCKPUMUHAHTHOIO aHannsa ;

- METO/1bl OLIEHNBAHNS 1 l(OM6VIHVIpOBaHVIFI KnaccugomkaTopos, TOrMCTUYECKO PErpeccun, HEMPOHHbBIX CeTeln ¢
pasnnyHON apXUTEKTYPON.

HonxeH ymeTb:

- oopMann3oBaTb 3a4a4yn B pasnnyHbIX NPUKNagHbIX 0bnacTsx Ha OCHOBE MaTeMaTUYeckux Moaenen
ONCKPUMNHAHTHOIo aHannsa 1 MalnHbl ONOPHbIX BEKTOPOB, METOLOB MNMaBHbIX

KOMMOHEHT 1 NTOrMCcTUYECKOom perpeccun;
- NIPUMEHATb MeTO bl N aNrOPUTMbl MAWWHHOIO O6y'-|eHVI9| npu pelweHnn npuknagHblx 3ana4y aHann3a oaHHbIX;

JlonxeH Bnanetb:

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

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

OCYILECTBNSATb MOUCK MHCpOPMaLIMK 1 NpeaBaputensHyo 06paboTky AaHHbLIX MO NoAyYeHHOMY 3adaHuto, noabop
afeKBaTHbIX METOA0B MalUMHHOIO 06y4eHUsi, HeOOXOAUMBIX AN1S PelleHNs MOCTaBNEHHbIX 3a4ay

-NMPUMEHATHL B I'IpOCpeCCI/IOHaJ'IbHOVI neaTenbHOCTN 3HaHWA, yMeHUs, HaBblkW, NMony4YeHHble B X04e OCBOEHUA
OncunninHbl

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHas oncuunnuHa (Mogynb) BkatodeHa B pasgen "61.B.0 4.5 OucumnamHel (Mogynm)" OCHOBHOW MPOdheCCnOHanbLHOM
obpaszoBartenbHoit nporpammel 01.04.02 "MpuknagHas mateMatuka u nHpopmatka (AHann3 faHHbIX U ero
NPUNOXEHMS)" N OTHOCUTCA K 0083aTENbHBIM ANCLIMNANHAM.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.
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3. O6bem gucumunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasarenem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLMIMMHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 42 yaca(oB), B TOM 4YncCne nekuun - 24 yaca(oB), npakTnyeckme 3aHsaTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 66 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma MPOMEXYTOYHOr0 KOHTPONS ANCLIMINAMHDI: 9K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,
Paspnenbl AUCUUNNHDI / MX TPYA0EeMKOCTb CamMocTosiTeNibHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuelaboparopHble
Nekunm 3aHATUSA pabotbl
1.|Tema 1. MeTon rnaBHbIX KOMMNOHEHT 3 5 4 0 11
2.|Tema 2. MeToabl knaccudumkaLmm 3 6 6 0 16
3.[Tema 3. MawwmrHbl ONOPHbLIX BEKTOPOB 3 7 4 0 17
Tema 4. OueHuBaHne un
4. KOMOVHUPOBaHME KNaccugukaTopos 3 3 2 0 1
5.[Tema 5. HelipoHHble ceTu 3 3 2 0 11
Toro 24 18 0 66

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. MeTon, rnaBHbIX KOMMOHEHT

MocTpoeHve NepBoii rNaBHON KOMNOHEHTLI.CBOMCTBO NPOEKLIMX Ha NEPBYIO rMaBHY0 KOMNOHEHTY.MocTpoeHre BTOPOi
rNaBHOM KOMMOHEHTLI.AIFOPUTM MOHUXEHNUS Pa3MEPHOCTU

METOLOM IMaBHbIX KOMMOHEHT (06wWwid cnyyaid). JInHeiHbh guckpuMmnHaHt duwepa.
Tema 2. MeTtoapbl knaccucoukauum

MHoromepHoe rayccoBckoe pacnpegeneHme. CTaTucTu4eckoe OLEHNBaHNe NapaMeTpoB MHOrOMEPHOTO rayCCOBCKOro
pacnpegeneHns. MrHMMU3aLUms MaTeMaTMHecKOro OXmnaaHns LeHbl owmboyHor knaccudoukaumm. [MonHas BEposTHOCTb
owmnboyHol knaccudpukaumm. CBa3b anroprtMa MUHUMM3ALIUW NOSTHOWM BEPOSITHOCTM OWMBOYHOM KnaccugukaLmm ¢
anropuTMOM

HaiecoBckoii knaccugpmkaumm. Knaccmdpmkaumms aByx HopManbHbIX BbIBOPOK ¢ 0AMHAKOBbIMUA MATPULIAMW KOBapuaLmii.
Knaccucmkauums nsyx HopManbHbIX BbIBOPOK C pa3HbIMU MaTpULLAMU KOBapraLmWii.
Tema 3. MalLMHbI OMOPHLIX BEKTOPOB

MeTon OMopHbIX BEKTOPOB C MakCMMasibHbIM 3a30poM. MeTon OnopHbLIX BEKTOPOB C MATKMM 3a30poM. Teopema o
npencTaButene. SaepHolin Tprok. MawmHa onopHbIX BEKTOPOB. PGEKTUBHOCTb S4ePHOro Tptoka. Teopema Mepcepa.
MocTpoeHne saepHbIX YHKUMA. MalwnHbl ONOPHbLIX BEKTOPOB AJ1S CllyYaeB C HECKONbKMMK Knaccamn. Perpeccns un
METO. OMOPHbLIX BEKTOPOB.

Tema 4. OueHuBaHMe U KOM6UHUpPOBaHMe KnaccucukaTopoB
MuHuMnzauns cpenHux notepb Trna 0-1. PasnoxeHne cMmeleHne-gucnepcus.
Komb6rHnpoBaHmMe knaccmgpmkaTopos (MateMaTnyeckne MOTUBMPOBKH).
Barruxr. Anroputm apa-6yctuHra.

Tema 5. HenpoHHble ceTn
HelipoHHbIe ceTu NPsSIMOro pacnpocTpaHeHuns. ANropntM oBpaTHOro PacnpoCTPaHeHns oWwnbKu

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs 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

BbioruH, B.B. MaTtemaTtuniyeckme 0CHOBbLI MalWMHHOIO 06y4eHMsl U MPOrHO3MPOBaHNS [NeKTPOHHBIA pecypc] : y4eb.
nocobue - Mockea : MLUHMO, 2013. ? 304 c. - https://e.lanbook.com/book/56397.

NarytuH, M.B. HarnsoHas maTemaTnyeckasl ctatuctuka [SnekTpoHHbI pecypc] : y4eb. nocobue ? SnekTpoH. gaH. ?
Mockea : apatenbcTBo "[labopatopusi 3HaHmit", 2015. ? 475 c. - https://e.lanbook.com/book/70706

®dnax, M. MawuHHoe 0byyeHune. Hayka 1 nckyccTBO NOCTPOEHNS anropyTMOB, KOTOPbIE U3BMEKAIOT 3HAHNS U3 OaHHbIX
[OnekTpoHHbIl pecypc] dnekTpoH. gaH. Mocksa : MK lNpecc, 2015. 400 c. - https://e.lanbook.com/book/69955

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPO/S 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpencTBaa;
- KpUTEPUM OLIEHMBAHNSA AN KAX 00 OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbil.
NuTtepatypa MoxeT BbITb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 ABYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe OUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npu BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMK NeYaTHbIX M3aaHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydvatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 n3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM M BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

BaitecoBckue metonbl_MawUHHOrO_oby4yeHus (kypc_nekuwmin) / 2017 O.M. BeTtpos -
http://www.machinelearning.ru/wiki/index.php?title=

BaiiecoBckue metonbl_MawnHHOrO_oby4yeHus (kypc_nekuwmit) / 2017 O.M1. 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?tite=MawnHHoe_ 0by4eHne_(kypc_ nekunii%2C_K.B.BopoHuoB)

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

MpurcTynas K N3y4eHuto HOBOM y4ebHOM ANCLMUMNUHDI, CTYAEHTbI AOMXHbI 03HAKOMUTBLCS € y4eBHON NporpamMmor,
y4yebHoM, Hay4YHOI 1 METOANYECKON NMTepaTypol, UMetoLLencs

B 6MONMOTEKE YyHUBEPCMUTETA.
"nybrHa yCBOEHWS OUCUMMNAMHBI 3aBUCUT OT aKTUBHOM M CUCTEMATUYECKON paboTbl CTYAEHTA HA NEKUUSIX U
NPakTUYECKMX 3aHATUSAX, @ TAKXE B XOLe CaMOCTOATENbHON paboThl, MO

N3Yy4HEeHUNI0 peKOMeH,D,OBaHHOIZ nmteparypbl. Ha nekuusx BaxHo COCpenoToHnTb BHUMAHNE Ha ee cooepXa-Hun. 9710
NOMOXET ny4we BoCnpnHMMaTb y'-le6HbII7I matepunan n yaCH1UTb

B3aMMOCBs3b Npobnem no Bcel aucumnnuHe. OCHOBHOE CopepXaHue nekuum uenecoobpasHee 3anucbiBatb B TETPaAN B
BWIE OCHOBHbIX OMPeneNneHnii, MOHATUI, TEOPEM, METOLOB

nokasartenbcTs. XXenaTeNbHO 0CTaBNsATb B KOHCNEKTax Nons, Ha KOTOpPbIX Oenatb NOMETKN N3 peKOMeHﬂOBaHHOVI
nmteparypsbl, LOMONHAOLWEN martepunan I'IpOCﬂquB.HHOVI nekuun, a

Takxe nogyepkrBarowme ocobyo BaXHOCTb TEX UMW NHbIX TEOPETUHECKNX NONOXEHUIA. C Lie-Nblo YSCHEHNS
TEOPETUYECKMX MONOXEHNN, PA3PELIEHNS CMIOPHbIX CUTYALIWIA

HeobxoaMMo 3aaaBaTb npenonasartesito yTodH[owme Bonpochl. Ins 3akpenneHns cogepxaHua nekumm B NaMAaTu,
Heob6xo0aMMo BO Bpems CamoCToATe/IbHOM pa60Tb| BHMMATENbHO

NMPOYEeCTb CBOW KOHCMEKT 1 AOMO/HMTL €ro 3anucsMn U3 y4eOHNKOB 1 PEKOMEHOOBAHHOW NMTepaTypb.
KoHcnekTnpoBaHue YutaeMblx Nekunii 1 ux nocnenytoulas nopaborka

cnocobcTeyeT 6onee rny6okoMy YCBOEHMIO 3HAHWIA, 1 MO3TOMY SIBISIIOTCS BAXHOM (popMOi y4ebHOR aesaTensHOCTH
CTY[EHTOB.

Mpo4HOe yCBOEHME 1 LONrOBPEMEHHOE 3aKpernneHue y4ebHoro Matepmana HeBO3MOXHO 6e3 NpoayMaHHOM
camocTosiTenbHo paboTel. Takas pabota TpebyeT oT cTyoeHTa

3HAYUTENIbHbIX yCI/IJ'II/II7I, TBOpYEeCTBa 1 BbICOKOW OpraHn3oBaHHOCTN. B xone camoctosiTenoHom pa6OTbI CTyOEeHTbI
BbIMONMHAOT cneaywoumne 3agavn: ,D,Opa6aTblBaIOT nekunmn, n3yyarot

PEKOMEHOOBAHHYIO NMNTEPATYpPy, BbINOMHSIOT AOMALHME 3aaHUs, FOTOBSTCS K KOHTPONbHbIM paboTam. Mpu aTom
3PPEKTNBHOCTD Y4EBHO AEATENBHOCTY CTYAEHTA BO MHOTOM

3aBUCUT OT TOro, Kak OH pacnopsaaunncsg ebloefieHHbIM 015 CaMOCTOSATENbHOM pa6OTbI 6100 XeTOM BpeMeHN.

PesynbTatoM camocToaTensHoln paboThl SBASETCS NPOYHOE YCBOEHNE MaTepmanos no npeaMeTy COrfiacHO NporpaMmb
OMCUMNAVHBL. B ntore atoii paboTbl hopMmpytoTcst

npogoeccuoHasnbHble YMeHNa U KoMneTeHunn, passmBaeTcs TBOp‘-IGCKI/II;I nooxon K pelweHno BO3HUKWKX B XoOe yqe6H0|71
0eATeIbHOCTH I'Ip06ﬂeMHbIX 3a0a4d, NnosBnseTcs

CaMOCTOSITENIbHOCTY MbllieHVsl. PyKOBOLCTBO 1 KOHTPOSb 3@ CAMOCTOSITENbHOM PaboToi CTyAeHTa OCYLECTBSETCS B
(hOpMe UHAMBU-LyaNnbHbIX KOHCYNbTaLui.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOIMIM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, NCMONb3YEMbIX MPU OCYLLECTBNEHUN 06pa3oBaTenbLHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLULEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuninHe (Moayno)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 06pas3oBaTenbHOMO NpoLecca o LUCLUMAMHE (MOLYNIo) BKNIOYAET B cebst
cnenywuwmne KOMNOHEHTbI:

MomelleHVst ofis CaMOCTOSITENbHOM PaboThl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELNannu3npoBaHHoi Mebenbto (CToNMbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOLK/IIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyto cpeny KDY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 01.04.02
"MpuknagHasa matematnka n nHgopmMatuka" n MarncTepckor nporpamMme "AHann3 gaHHbIX 1 ero NpunoxeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.04.5 [ononHutenbHble rnaBbl MaWMHHOro oby4eHus

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

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

BbioruH, B.B. MaTtemaTtuniyeckme 0CHOBbI MalWMHHOTO 06y4eHMsl U MPOrHO3MPOBaHNS [SNeKTPOHHBIA pecypc] : y4eb.
nocobue Mocksa : MLUHMO, 2013. 304 c. https://e.lanbook.com/book/56397.

2. ®nax, IN. MawnHHoe obyyeHne. Hayka 1 NCKycCTBO MOCTPOEHUSI anrOpUTMOB, KOTOPbIE N3BAEKAOT 3HAHUSI U3 LaHHbIX
[OnekTpoHHbIf pecypc] dnekTpoH. gaH. Mocksa : MK lMpecc, 2015. 400 c. https://e.lanbook.com/book/69955.

3. NarytnH, M.B. HarnsnHas matemaTtmnyeckas ctatuctmka [OnekTpoHHbIl pecypce] : y4eb. nocobre Mockea :
NanatenbcTBo 'NMabopatopus 3HaHwuiA', 2015. 475 c. hitps://e.lanbook.com/book/70706.

4. Yypakos, E.lN. BBeoeHne B MHOrOMEpHbIE CTATUCTUYECKME METOLbI [ONeKTPOHHbIN pecypc] : yueb. nocobue
CaHkT-lMeTepbypr : NlaHb, 2016. 148 c. https://e.lanbook.com/book/87598.

5. KawwnHa O.A., Muccapos M.[. OnekTpoHHbIn Kypc 'AHann3 gaHHbix B cpene R', 2013,
http://zilant.kpfu.ru/course/view.php?id=17341

6. Kawwnna O.A., Muccapos M. . SnekTpoHHbI Kypc 'CTatuctudeckmini aHanna gaHHbix', 2013,
http://zilant.kpfu.ru/course/view.php?id=17260

JononHutenbHas nuteparypa:

1.MHpopMaLIMOHHBIE aHanMTUYeCKne cucTeMbl [DNeKTPOHHBIR pecypc] : yuebHuk / T. B. Anekceesa, 0. B. Ammnpuan, B.
B. vk n gp.; nog pea. B. B. Ouka. - M.: M®ITY CuHeprus, 2013. - 384 c. -

(YHusepcutetckas cepus). - ISBN 978-5-4257-0092-6, http://www.znanium.com/bookread.php?book=451186

2. [lomuHroc, N. BepxoBHbIA anropuTM: kKak MawnHHOe 0by4yeHne M3MEeHNT Hal MUP [SNeKTPOHHBIN pecypc] Mockea :
MaHH, NBaHoB 1 depbep, 2016. 336 c. https://e.lanbook.com/book/91645.

3. laBpunoea, 1.B. OCHOBbI CKYCCTBEHHOIO MHTENNEKTA [DNEKTPOHHbIA pecypc] : yueb. nocobue / U.B. Maspunosa,
O.E. MacneHnnukoBa. Mocksa : ®JIMHTA, 2013. 282 c. https://e.lanbook.com/book/44749.

4. ScHuukmin, N.H. NHTennekTyanbHble cucTeMbl [OnekTpoHHbI pecypc] : yueb. nocob./ Mockea : M3natenbcTeo
'Nabopatopust 3HaHuiA', 2016. 224 ¢. Pexum gocTtyna: https://e.lanbook.com/book/90254
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.04.5 [ononHutenbHble rnaBbl MaWMHHOro oby4eHus

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: 2016

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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