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1 Hesu u 3agaumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)

1.1 Ieab ocBOeHUSs] TUCHUNJIMHBI: (POPMUPOBAHUE Y CTYIECHTOB 0a30BBIX 3HAHUH,
YMEHHM M HABBIKOB B M3yUYEHUH OCHOBHBIX MOHSATUN M MPHUHIMIIOB YTIyOJIEHHOTO aHalu3a
JAHHBIX, X B3aUMOCBSI3U U Pa3BUTHUS, 4 TAKKE OTBEYAIOLIUX UM METOO0B pacu€Ta, UCIIOIb3YEMbIX
JUISL aHaNIKW3a, MOJEIMPOBAHUS M pELIEHUS TNPUKIAJAHBIX 3a71ad, CBS3aHHBIX C OOJBIIMMHU
o0beMaMH JaHHBIX JOCTATOYHBIX JJISi OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOW MPOTpPaMMBbI
HarpaBieHuss 01.03.02 [Ipukmamnas Marematuka ©  uHpoOpMatuka; GOPMHpPOBAHUE
COCTaBIISIONIUX YacTel OOMIEKYIBTYPHBIX U TPO(HECCHOHATBLHBIX KOMIICTCHIIUN.

1.2 3aga4yu AUCHUNIMHBI

B 3agaun kypca «YrayoOneHHbIl aHanu3 JaHHBIX U Big Data» Bxonar:

1.2.1. mOATrOTOBKA CIEUHUAINCTOB, CTIOCOOHBIX TPUMEHSTh MOTyYCHHbIC 3HAHUS IS
pelIeHust MPUKIAIHBIX 33/1a4, BIAJICIOIIHNX JOCTATOYHBIMHU 3HAHUSMH OCHOBHBIX
TEOPETUYECKHX MOJI0KEHUH Kypca «YTIIyOJaeHHbIH aHamu3 JaHHbIX 1 Big Datay;

1.2.2. ¢opmupoBaHuE KYJIbTYPbI MBIIUICHHUS, CIIOCOOHOCTH K aHAU3y, 0000IICHUIO 1
BOCTIPUATHIO HH(OPMALIUY, K TOCTAHOBKE LIEIH U BEIOOPY MyTel €€ TOCTUKEHUS;

1.2.3. obecreueHne MaTeMaTHYECKUM almapaToM €CTeCTBEHHOHAYYHBIX,
oOuienpodecCHoHaNbHBIX U CIIEUANBHBIX JUCIUILINH;

1.2.4. dopmupoBaHKE MPUBBIYKUA K CTPOTOCTH B (POPMYJIMPOBKH M3JI0KEHUS MaTepuraa,
K JIOTUYECKH HETTPOTUBOPEUMBOM LIETIOUKE BBIBOJOB U 3aKJIIOUEHUI;

1.2.5. dopmupoBaHue cmOCOOHOCTH MPOU3BOUTH AHATN3 JAHHBIX OOJBIIOr0 00beMa U
Ha €ro OCHOBE NpPEAJaraTh MyTH PELICHUs TOCTABIEHHON 3a/1a4H;

1.2.6. pa3BuUTHE y CTYIEHTOB HaBBIKOB CAMOOOPA30BaHMS.

1.3 MecTo aucuMninHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunmuaa B1.0.37 «VYrnyOnenHbli ananu3 ngaHHbIX W Big Data» orHocuTcs K
oOsi3atenbHO  wactu  bmoka 1 "ucumrmumuel  (Momynm)" ydeOHOTro IUiaHa. IHKIIA
MaTeMaTHYECKUX, ECTEeCTBEHHOHAYYHBIX U OOIIETEXHUYECKUX AUCLUIUINH.

Heo6xonumeiM TpeOOBaHHEM K «BXOIHBIMY» 3HAHUSAM, YMEHUSM M ONBITY JAEATEIbHOCTU
00yyJaromerocsi Mpu OCBOCHUU JAAHHOW JMCLUUIUIMHBI SBISIETCS YBEPEHHOE BIIAJICHUE 3HAHUSAMU
no mpeaMmeram «Anredpa M aHATUTHYECKas T'€OMETPHs, «MareMaTH4eCcKUil aHaIu3»,
«/unddepennmanbaple U pasHOCTHBIE ypaBHEHUs», «JlUCKpeTHas maremaTuka», «UHcIeHHbIe
MEeTOAb», «TeopHst CUCTEM U CUCTEMHBIN aHaIU3», « Teopus BEpOSITHOCTEH U MaTeMaThudecKas
CTaTHCTHKa» W JApyrue. JlucuuivHa Npu3BaHa JaTh CTyACHTaM MaTEeMaTHUYECKHUH ammapar,
KOTOPBII OyJeT HCIONb30BaThCsl B JajbHEWIIEM NpU BBINOJHEHUU CTyJIEHTaMHU Y4yeOHO-
UCCIIEI0BATEIIBCKON PabOTHI.

1.4 IlepevyeHb NMJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsI IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHA 00Pa30BaTEILHOM IPOrPpaMMBbI

W3ydenne naHHOM y4yeOHOM JUCUMIUIMHBI HampaBleHO Ha (OpMHUpOBaHHE Y
00yyYaroIuXxcsl CIeAYIOUIX KOMIIETEHIIMH:

PesynbTaTel 00ydeHus 1o
TUCIUILTNHE
(3Haem, ymeem, 8nadeem (Ha8bIKU
U/Unu onvlm OesimenrbHOCmu))
OIIK-1 CnocoGen npuMeHsiTb (yHAaMeHTAJbHbICe 3HAHUS, INOJY4YeHHbIe B 00JaCTH
MaTeMaTH4eCKUX U (MJIH) eCTeCTBEHHbIX HAYK, U HCNO0Jb30BAaTh UX B MPO(ecCHOHATILHOM
AeSITeIbHOCTH

Kon n nanmeHnoBanue naaukaTopa™




Kon u HanmeHoBaHMe HHIUKAaTOpa™

Pe3ynbraThl 00y4YeHUs IO
JTUCIUILTAHE
(3Haem, ymeem, gnadeem (HA8bIKU
U/Unu onvlm 0esimenrbHOCmu))

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
MPUMEHSITHh (DyHIaMEHTaTbHBIC 3HAHMSI, TTOTyUYCHHBIC
B 00JIaCTH MaTeMaTU4eCKUX U (W) €CTeCTBEHHBIX
HayK, U UCIOJH30BATh MX MPHU aHAJIU3€ MPEIMETHOMN
obnactu

HNOIIK-1.2 (40.001 A/02.5 3n.2) OTedecTBEHHBIN 1
MEXXTYHAPOIHBIH OIBIT B 00JaCTH MaTEMAaTUIECKUX U
(WIM) eCTECTBEHHBIX HAayK, W HCIIOJIb30BaTh UX B
poeCCHOHATLHOMN IeATEIILHOCTH

HNOIIK-1.8 (40.001 A/02.5 [p.2) [esTenbHOCTD,

HaIlpaBJICHHAA Ha PCHICHUC 3a4a4 aHAJMTHYCCKOI'O

Xapakrepa, MPEIMOJIarafoIIUX BEIOOD u
MHOT000pa3ue aKTyaJlbHBIX CIIOCOOOB pEIICHUS
3aa4, C HCIOJIb30BaHHEM  (yHIaMEHTAIbHBIX

3HaHI/II71, IMOJIYUYCHHBIX B 06HaCTI/I MaTeMaTHU4YCCKUX MU
(W) eCTECTBEHHBIX HAYK

3naer OCHOBHBIE 0a3oBbIe
MaTeMaTHYeCKue 3HaHUs (TIOHSTHS,
METOABI, AJITOPUTMBI  anredpsl
T€OMETPHUH) CBSI3aHHBIC c
nHPOPMATUKOH 1 UHPOPMALTMOHHBIMU
TEXHOJIOTUSIMHU

YMeeT NpUMEHSATh OCHOBHBIE METO/IbI 1
QJITOPUTMBI aNreOpbl U TEOMETPUH B
(byHIaMEeHTaIbHOM MaTeMaTHKE U
uHpopMaTuKe s pa3paboTKu

MH(POPMAIIMOHHBIX

TEXHOJIOTHH

Baageer 0a30BbIMUH METOJaMU
MOJTyYCHUS YTITYOJICHHBIX 3HAHUH IS
pelieHus TEOPETHUECKUX 31
MPHUKJIAJHBIX 3a7ad B obOmactu

MH(POPMAIIMUOHHBIX TEXHOJIOT M

HH(pOpPMATHKHU

IIK-1 Cnoco0eH pemiaTh aKTyaJbHble H 3HAYUMbIE

3agavau HpHKJIaI[HOﬁ MaTEeMaTUKH "

HIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEeHHBIN U
MEXITYHAPOIHBIN OIBIT PEIICHUS aKTYAIbHBIX U
3HAYUMBIX 3a]1a4 IPUKJIATHON MaTEMATHKH U
UHPOPMATUKU

HIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh
BXOJIHBIC TAHHBIE TPH PEUICHUH 3a7ad B 00JacTh
MPUKIIAIHON MaTeMaTUKN ¥ HH)OPMATHKH

HIIK-1.8 (40.001 A/02.5 [p.2) desaTensHOCTb,
HaIpaBlIeHHAs Ha PEIICHUE 33/1a4 aKTyalbHbIC U
3HAYUMBIC 33]Ia4¥ MPUKIAJTHON MaTeMaTUKH U
MH(OPMATUKH aHATTUTHYECKOTO XapaKTepa,
MIPEIIOJIAraI0IINX BEIOOp U MHOTO0Opasue
aKTyaJlbHBIX CITIOCOOOB pEIlIeHUs 3aa9

3Haer OCHOBHBIE METOIBI u
QJITOPUTMBI JTUCITUILTAHBI

Ymeer IIPUMEHSATH H3y4YEHHBIE
METOBI U aJITOPUTMBI Ha ITPAKTHUKE

Baaneer HaBBIKAaMU peimeHns
MPaKTUYECKUX 3aJa4 Ha OCHOBE
M3YyYEHHBIX METOJ0B U AJITOPUTMOB

PesynbraThl 00ydeHHMs IO TUCLMILIMHE JTOCTUTAIOTCS B paMKax OCYLIECTBIEHHs BCEX
BUIOB KOHTaKTHOHM U CAMOCTOATENBbHOM pabOThI 00Yy4aIOLINXCS B COOTBETCTBHH C YTBEPKIACHHBIM

y4eOHBIM TIITAHOM.

Nupukatopel  JTOCTUKEHHS  KOMIIETECHUMU

CUUTAIOTCA

c(OPMHPOBAHHBIMU  TIPU

JOCTUKEHUH COOTBETCTBYIOLINX UM PE3YyJIbTAaTOB O0yUEHHUS.

2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 PacnipegesieHne TPyA0€MKOCTH AUCHUILVIMHBI 10 BHAaM pador
OO6miast TpyTOEMKOCTh NUCIMIUIMHBI COCTaBisieT 3 3aveTHble enuHuIbl (108 dacoB), ux

pacripeiesieHue 1Mo BujaM paboT MPEACTaBICHO B TaOIHIIE



Bcero | 8 cemectp
Bun yue6HOM paboThI Yacos (uacel)

AynuTOpHBIE 3aHATHS (BCEro) 36,3 36,3
B toMm uucne:
3aHsATUs JEKIMOHHOTO TUIIA 14 14
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHUECKHE
3aHSITHUSA) ) )
JlaGopaTopHble 3aHATHUS 28 28
KCP 4 4
HNKP 0,3 0,3
CamocTosiTe/ibHasi padoTa (Bcero) 8 8
B ToMm uncne:
Kypcosas pabora - -
[TpopaboTka y4eOHOTO (TEOPETHIECKOTO0) MaTepHraia 2 2
BrinoJiHEHNE MHIMBUAYAIBHBIX 3aJaHUN 4 4
Pedepar - -
IToaroTroBka K TEKyILIEMY KOHTPOJIIO 2 2
IIpomexyTouyHas aTTecTanMsA (KOHTPOJIb) 54 54
OO6m1ast TpyA0€MKOCTh Jac 108,3 108,3

3a4. ell. 3 3

2.2 Conepxxanue 11 CHUILTHHBI

Pacnipenencnue Bua0B yueOHOM pabOThI M X TPYIOEMKOCTH IO pa3esiaM JUCIUILTHHBL.
Paznensl qucuumiuHel, n3ydaeMeie B § cemectpe (ouHas popma 0OydeHus).

AynutopHas pabora | BreaynuTopHas
No HaunmenoBanue paznenon Bcero Boero KCP P a6OIZZHTp0
J | JIP CPC
b
1 2 3 516 7 8 9
L Beenenue B yriyOneHHbIH aHaNN3 2l 4 - ) 6
TAHHBIX.
[IpenaBaputenbHas 00pabOTKa TaHHBIX B - 12
2. 21 4 2
Tableau
BuzyanbHblil aHaIU3 TaHHBIX, 2 12
3. |BeluMcneHHs U GOPMHPOBAHUE OTUYETOB B 4| 8 2
Tableau
4.  |Metoab! yriayOIeHHOTO aHaT3a TaHHBIX 21 4 - 2 12
5. |Texnonoruu Big Data 41 8 2 2 12
Bcero no pasznenam IUCIUIIIIAHBI 14| 28 4 8 54
[Ipomexyrounas arrectanus (MKP) 0,3
Umoeo 3a 8§ cemecmp: 108,31108,3 | 14| 28 4 8 54

IIpumeuanue: JI — nekuuu, I13 — npakTHyecKue 3aHATHS / CEMHHAPHI,

— caMOoCTOsITeNbHAs paboTa cTyIeHTa

JIP — nabopartopusie 3austus, CPC




(I)opMa NMpOBECACHUSA aTTECTAUHU MO TUCHHIIVIMHE: J3K3AMEH 6 B0OCbMOM cemecmpe.

2.3 Coaep:xanue pa3jaesioB (TeM) IMCIHUANIAHbBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA.

BBIYMCIICHUA U

Line Charts, Scatter Plot, Tables, Dual Axis.

. dopma
HaumeHnoBanue TeMarnka MpakTUYECKUX 3aHITUH
Ne TEKYIIEro
pasnmena (cemuHApOB)
KOHTPOJIS
1 2 3 4

1. |BBenenue B OcHOBBI aHaM3a aHHbIX. [locTpoeHne cucTeMbI YcTHBIN onpoc
yriyOJIeHHBIH aHaJn3a JaHHBIX.
aHAJIN3 JTAaHHBIX

2. (IIpenBapurenbHas 3HAKOMCTBO C CUCTEMOM MHTEPAKTUBHOU YcTHbI 1
006paboTKa TaHHBIX B| AHATHTUKH Tableau Desktop. bazoBrsie monsTHSA, MMHCHEMEHHBIN
Tableau pOJIH, THIIBI TIOJIEYW U BBIYMCIICHUM. ompoc

3. IIpoextupoBanue garacopcos. OOHOBIIEHNE VYcTHEIN 1
B .

M3yaJIbHbIN aHaJIn3 naHHbIX. PaboTa ¢ uctouHnkamu. BapuaHTs MUCbMEHHBIN
MaHHBIX, coenuHeHuil. ba3zoswle Buzyanm3aruu: Bar Charts, orpoc
BBIYUCIICHHS 1 Line Charts, Scatter Plot, Tables, Dual Axis.
dbopMupoBanue Brruncisiemele 1osist, napaMeTpsl.
otuetos B Tableau |Popmatuposanue. [TyOnukanus 10KyMEHTOB U

COBMECTHOE HCIOJIb30BaHUE.
4. PerpeccroHHbIi aHaNN3 JaHHBIX, KIACCH(PUKAIHS YcTHbIN 1
MeTos! JAHHBIX, KIIACTEPHBII aHaN3, IPYTUe METOIbI MUCHbMEHHBIN
MHOTOMEPHOI'0 aHAJIN3a NaHHBIX. beICTpoaciiCcTBIE OIIpoC
yIIIyOJIGHHOTO P a s Poa p
CUCTEM aHaJIM3a IaHHBIX, HEHPOHHBIE CETH,
aHaJIM3a TaHHBIX.
CBEPTOYHBIE CETU, AITOPUTMBI 00ydeHus. Data
Mining.

5. Ocnogsl TexHonoruit Big Data. Hadoop u YcTHbIN 1
Texnonoruu Big MapReduce. Pacnipenenennas ¢aiioBas cucteMa | MUCbMEHHBIH
Data HDFS. NoSQL, HBase, Cassandra, YARN. 3agaun onpoc

MapReduce Ha YARN. UHdopManimoHHbIi TOKUCK.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

3aHATUS CEMUHAPCKOTO TUIIA — HE TIPETYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHS.

N ®opma
HanmenoBanue TemaTtnka NpaKTUUECKUX 3aHATUN
No TEKYILIEro
paznena (cemuHapoB)
KOHTPOJISI
1 2 3 4

1. |BBenenue B OcHOBBI aHaNIM3a JTaHHBIX. [locTpoeHnEe CUCTEMBI  |MHAWBHUIYAJIBHOE

yriyOneHHBIN aHaIM3a JaHHBIX. MPaKTUYECKOE

aHaJIU3 TAaHHBIX 3aJlaHue
2. |IlpenBaputenbHas 3HAKOMCTBO C CUCTEMOI MHTEPAKTUBHOMN WH]IUBUyaIbHOE
o6pabotka nannbix B| aHanutuku Tableau Desktop. ba3osbie moHATHA, | MpPaKTHYECKOE

Tableau pOJIH, TUIIBI TIOJIEH Y BEIYUCIICHUH. 3a7laHue

3. BusyaibHbIil aHa3 [TpoexTupoBanue gatacopcoB. OOHOBIICHHE WH]IUBUyaIbHOE

JAHHBIX naHHbIX. Pabora ¢ uctounukamu. BapuaHtbl [IPAKTUYECKOE

’ coenuHeHuii. bazoBreie Buzyanuzamuu: Bar Charts, 3aJaHue




¢dbopmupoBaHue
ot4yetoB B Tableau

Brruncisiemble nosisi, napaMeTpsl.
dopmarupoBanue. [Tydmukarus JOKyMEHTOB 1
COBMECTHOE HCIIOJIb30BAHUE.

MapReduce nHa YARN. UH(popMaIiMoHHbIH MOKUCK.

6. PerpeccronHblif aHaN3 TaHHBIX, KIIACCU(PUKAIMS |MHIUBUAYaTbHOE
MeTob! TAHHBIX, KIIACTEPHBIN aHAN3, IPYTHUE METOIBI MPaKTUYECKOE
MHOTOMEPHOI'0 aHaJIN3a IaHHBIX. bricTpoaelicTBUe 3aJlaHue
yIIy0JIeHHOTO o
CUCTEM aHaJIN3a JaHHBIX, HEHPOHHBIE CETH,
aHaln3a JaHHBIX.
CBEPTOYHBIE CETH, AITOPUTMBI 00ydeHus. Data
Mining.
7. Ocnogsl TexHonoruit Big Data. Hadoop u WHIUBHTyaTbHOE
Texuomnorun Big MapReduce. Pactipenenennas aiinoBas cuctema | MpakTUYECKOE
Data HDFS. NoSQL, HBase, Cassandra, YARN. 3agaun 3aJlaHnue

2.3.3 IlpumepHasi TeMaTHKa KypCcOBBIX padoT (IIPOEKTOB)
KypcoBble paboThI - HE TPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJIs1 CAMOCTOATEIbHOH padoThl
00y4aloIMXCcs M0 JUCUHUILIIMHE (MOAYJII0)

[lepedyenp yueOHO-METOIUUECKOTO 00ECTIeYeHHUS JUCIIUTUTMHBI

No Bun CPC 10 BBITMIOJHEHUIO CAMOCTOSITEIFHON pabOThI

1 2 3

1. |PabGota B Tableau Ryan Sleeper. Tableau Desktop Pocket Reference. - O’Reilly
Media, 2021. — 162 p.
Paitan Crnunep. Ananu3 nanubix B Tableau Ha mpaktuke. 100
COBETOB, YPOKOB U CTpaTeruii oT macrepa a3eH B Tableau. / mep.
c auri. A. 1O. I'mabko. — M.: JIMK Ilpecc, 2021. — 546 c.: un.

1. |Yrnyonennsiii ananmu3  |Hukonenko C., Kamypun A., Apxanrensckas E. I'myGokoe
naHHbIX (HerpocereBbie |0Oydenne. — CII6.: ITurep, 2018. — 480 c.: un. — (Cepust
TEXHOJIOTHH ) «bubnroTeka MporpaMMuCTa)

2. |YrnyOnenuslii aHanu3  |BBeneHue B cTaTucTHyeckoe 00y4eHUE ¢ IpUMepaMu Ha si3bIke R
nanHHbIX (peanusais Ha (Python v anamu3 naHHbIX
sa3pikax R u Python) [TpuknagHoe mammHHOE oOyuyeHue ¢ nomoiubto Scikit-learn u

TensorFlow. Konuenmuu, HWHCTPYMEHTBI W TEXHUKH IS
CO3JIaHMsI MHTEJIJIEKTYaJIbHBIX CUCTEM.

3. |HU3yuenue pa3zienoB Hadoop. [Togpo6Hoe pykoBOJICTBO
Kypca «YriuyOneHnbiii  |BbICOKOHarpyxennele — npuioxkenus.  IIporpammuposanue,
aHanM3 JaHHBIX M Big  [MacmraOupoBaHue, MOAJEPKKA.

Datay VYkporieaue 60abuX 1aHHbIX. bum dpaHkc
Big data mpocTteiM s3bikoM. Anekcelr bmarmpes, Hatanbs
Xamnaesa
Spark mis mpodeccuonanos. Conau Pusza, Ypu Jlezepcon, Illon
OynH, JIxom Yuic
Pabora ¢ BigData B o6makax. Anekcanap CeHbKo

VY4eOHO-MeTOoIM4YeCKHe MaTepHalibl JUIsl CAMOCTOSTEIbHONW pabOThl OOYyYaroUIUXCS U3
Yyucia MTHBAJIUAOB U JIMI ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) npenocraBisitoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCIIPUATHUS HH(DOPMAITIH:



JI7st ULl ¢ HapyIIeHUSIMH 3PSHUSL:

— B [1€4aTHOM (hopMe YBEIMYECHHBIM HIPUPTOM,
— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,

— B TIeyaTHOU opMe Ha si3bike bpaiins.

JI7st TUI ¢ HapyIIeHNSIMHE CITyXa:

— B mieyaTHoi opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEJILHOTO amapara:
— B mieuaTHoi opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popme ayamnodaiina.

JIaHHBIH TepedeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. OﬁpaSOBaTe.ﬂbHLIe TEXHOJOIru, NpuUMEHACMbIC IIPH OCBOCHHUHM IHCHUIIJIMHBI

(MoayJin)
B cootBerctBUM ¢ TpeOOBaHHMSIMH [0 HAMPaBICHUIO TOATOTOBKH  peaau3aius

KOMITIETEHTHOCTHOTO TIOJX0J1a JOJDKHA TPEAyCMAaTPUBATh IMIHPOKOE MCIIONh30BaHUE B yUCOHOM
npoIiecce aKTUBHBIX U HHTEPAKTUBHBIX (hOPM MTPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISIIHIA,
JICITOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIHH, ICHXOJOTHYECKUE U MHBIE TPCHUHTH) B
COYETAaHUH C BHEAYAUTOPHOUN pabOTOM C 1esbio (hOPMHUPOBAHUS M PA3BUTHS MPO(HECCUOHATBLHBIX
HaBBIKOB 00YYarOIUXCAL.

B npouiecce npenogaBanus IMCHUILUIMHBI IPUMEHSIOTCS CIIEAYIOINE METOIbI 00yUEHUS:

IIpobnemnas nexyus. HaunHaetcs ¢ BOIPOCOB, ¢ MOCTAHOBKH MPOOJIEMBbI, KOTOPYIO B XOJI€
U3JIOKEHUs] MaTepualia HeoOXOIWMO pemuTh. JIeKuus CTpOUTCS TakuM o00pa3oM, 4YTO
NEeSATENIbHOCTh CTYJEHTa MO €€ YCBOGHMIO NMPUOIMKAETCS K MOUCKOBOM, HCCIEN0BATEIbCKOM.
OOs3areneH Iuallor MperojaBaTeNss U CTyIeHTOB. [IpuMepom mnpoOIEeMHON JIEKIUH MOXKET
CITy’)KUTb JIEKITUS TI0 TeMe: « MopalibHbIe acTIeKThI OOJBIINX JAHHBIXY.

Jlexyus-koncynomayus, npu Kotopoit 10 50% BpeMeHH OTBOJUTCS HA BOIPOCHI CTYICHTOB.
Jlekims — KoHCynbTanus HauOoinee 3(dexTuBHaA, ecnu SBISETCS 3aBeplIaAoOUIel JIEKIUeH
cemecTpa.

Jlexyusa-eusyanuszayus. YUYUT CTYyJEHTOB MpPeoOpa3oBbIBaTh YCTHYIO U IHCHMEHHYIO
uHGOPMaLIMIO B BU3YyaJIbHOH (hOpMe; HCIOJIB3YIOTCS CXEMBbl, pUCYHKH, YEPTEXH, K MOJITOTOBKE
KOTOPBIX MPHUBJIEKAIOTCs oOy4atomuecs. B kypce «YrinyOneHnHblii ananu3 nanaeix U Big Data» k
TaKUM JICKIIUSM OTHOCSITCA JIEKLIUU, TEMaTUKa KOTOPBIX CBA3aHa MOAENIAMU 00pabOTKH OONbIINX
TAHHBIX.

Ha npakTrueckux 3aHATHUSAX UCHOIB3YIOTCS HEUTPOBBIE MMHUTAIMOHHBIE METO/IbI O0yUECHHS:

3anamus ¢ npumeneHuem 3ampyoHAIOWUX V08Ul (BpEMEHHbIE OTPaHUYCHUS; 3alPEIICHHS
Ha HUCIOJIb30BaHHUE ONpE/IEICHHBIX METOIUK; MH(OpMAIMOHHAsT HeI0CTaTOYHOCTh). Hampuwmep,



TeMa: «KMHOTOMEPHBIN aHaTU3 JAHHBIX).

Memoo /lenvghbu TPYNHOBOro pelIeHUs] TBOpUECKMX 3aaad. llomoraer BbIOpaTh U3
npeasaraéMoi cepur aabTePHATUBHBIX BapUAHTOB JIYUIIUi: OT WICHOB TPYHIBI TpeOyeTcs 1aTh
OLIEHKY Ka)XZI0r0 BapHaHTa B OIPEJEICHHON MOCIeN0BaTeNbHOCTU. [IpuMepoM MOXKET CIlyKUTh
IIPaKTHUYECKOE 3aHATHE N0 TeMe: «[IpakThueckas peanu3anysi METO0B aHAJIN3A JaHHBIX).

B nporiecce nmpoBeaeHUs: MPAKTUUECKUX 3aHATUA MOMXHO MCIIOJIb30BAaTh TaKOM METO, Kak
oenosasi uepa (MTPOBOM WMUTAIMOHHBIA METOM), Hampumep, mo Teme: «Cucrema JIMHEHHBIX
ypaBHEHHUI». JlenoBas urpa - ¢opmMa u MeTo; 00y4IEeHHSI, B KOTOPOU MOJICTUPYIOTCS TIPEIMETHBIN
U COLMANbHBIN acleKThl coaep)kaHus MpodeccHoHaIbHOM JesTenbHoCTU. [lpeaHasHadena ans
0TpaboTKK TNpo(ecCHOHANBHBIX YMEHHH M HaBBIKOB. B 1enmoBoil urpe pasBepThIBacTCA
KBa3UIIPO(ECCHOHANbHAS ACATEIBHOCTh OOYYAIOUIMXCS HAa HWMHTAIMOHHO-MTPOBOM MOJEIH,
OTpakarolieil copepikaHue, TEXHOJOTMH U JUHAMHUKY TpOo(ecCHOHANbHON AesATeNbHOCTH
CHELUATUCTOB, €€ IEIOCTHBIX (PparMeHToB.

bunapnoe 3amamue — ogHa u3 S(QPEKTUBHBIX METOAMK, IMO3BOJIAIONIAS Hamboee
3(PEeKTUBHO NIEMOHCTPUPOBATH MEKIIPEAMETHBIC CBSI3H, (HOPMHPOBATH MPOQPECCHOHATBLHBIE
KOMITETCHIIUA CTYACHTa, a TaK)Ke CIIOCOOCTBYIOIIAs AaKTUBHU3AlMHU y4eOHOTO Tmporiiecca (Tp.
3aHsATHE 10 Teme: OpraHusaliysi J1aHHBIX).

Texnonozus paseusaiowjeri Koonepayuu — MEKINYHOCTHbIE KOMMYHHMKAllUM, B OCHOBE
KOTOpPBIX Oepercsi COCOOHOCTh MHAMBHMIA BCTAaTh Ha MO3MILMIO IPYroro YeJOBeKa WM TPYIIIbI
JFO/IEH, ¥ TOJIBKO C 3TOW MO3MIIMHU OLICHUTHh CBOM COOCTBEHHBIE AeicTBUA. PaboTa B rpymmax (Tp.
3aHSTHE JIAOOPATOPHOE).

B nponecce o0yuyeHusi CTYyIEHTBI Y4acTBYIOT B MOCTPOCHHM MaTeMaTHYEeCKUX Moelneit
NPAaKTUYECKUX 3a/1a4, BBISIBJICHUH YCTOMYMBBIX aITOPUTMOB PEIICHUS 3a/1a4.

WupuBuayanpHble 3aJaHUs, CaMOCTOSITENIbHbIE M KOHTPOJBHBIE pPaOOTHI, pPAacyETHO-
rpadgudeckre padboThI BBITIOJHSAIOTCS CTYyICHTaMH B MUChbMeHHOU dopme. Mcnonb3yercs 6anbHO-
pPEUTHHrOBas cUCTeMa OLEHKU PE3yJIbTaTOB.

KayectBo 00ydeHus pocTturaercss 3a CUET HCIOJIB30BAaHUSA CIECAYIONMX AKTHBHBIX U
MHTEPAKTUBHBIX (OpM yueOHOIl paboThI: aKTHBHbIE JIEKIMH, UTPOBasl TEXHOJOTHs, OMHapHOE
3aHATHE, EJI0BAasl UIPa, TEXHOJIOTHS Pa3BUBAIOLIEH KOONEPALUU U Ap.

VY nenbHBIN Bec 3aHATHHA, IPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, MpUBEAEH B TadbuIe 7.

Tabnuna 7
Bun 3ansatus Hcnons3yeMble HHTEPaKTUBHBIE Konnuectso
Cemectp
(JI, TIP) o0pa3oBaTebHbIC TEXHOJIOTUH 4acoB
[IpoOnemuast neKuus, JTEKIUSA-BU3yaIN3aIINs,
P JeKIMsT — TpPecc-KOH(PEPEHIHs, JICKIHsI- 10
Oecema WM JIEKIUSA-IAUCKYCCHUS, JICKIUS C
1 pa300pOM KOHKPETHOU CUTYyaIlH
P Hcnonb3oBanue METO/IOB TPyTIIOBOTO 10
pelIeHus TBOPYECKHX 3a/1a4.
[TpoOnemHast KU, JEKIUsI-BU3YaTH3aIIHs,
) b JeKIHsT — Tpecc-KOH(PEPeHIHs, JICKIHs- 10
6ece,ua HUiIn JICKOUA-IUCKYCCHA, JICKIUA C
paz00pOM KOHKPETHOU CUTyaIiH




Hcnonb3oBanue METOJIOB rpynnoBOro
peLICHHUS TBOPYECKUX 3a]1a4

Tlp 10

HUmoczo: 40

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 370POBbSI IPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMil C MCIIOJIb30BAHUEM AJIEKTPOHHON TOYTHI.

4. OuneHo4HbIE CPEACTBA A/l TEKYILIEro KOHTPOJS YCIEeBAeMOCTH W NMPOMEKYTOYHOH
aTTecTaluu
OrneHouHBIE CpesicTBa MpeaHa3HAueHbl Ui KOHTPOJIS M OLEHKM 00pa3oBaTEeNbHBIX
JOCTIDKCHHH  00YyJaroluXcs, OCBOMBIIMX TNporpammy ydeOHoW mucuumiuabel  b1.0.37
«YrmyOneHHblii aHanu3 naHHBIX W Big Data». OneHouHble CpecTBa BKIIIOYAET KOHTPOJIbHBIC
MaTepUaibl A1 IPOBEACHUS TEKYLIero KOHTPOJIs U POMEKYTOYHOM aTTeCTALMH.

Tekymuii KOHTPOJb YCIEBAEMOCTH TMPEACTABISIET COOOW TMPOBEPKY YCBOCHHS
y4e0HOT0 MaTepHaa, peryjsipHO OCYIIECTBISIEMYIO Ha MPOTsHKeHUU cemecTpa. K qocTonHcTBaM
JAHHOTO THUIA OTHOCHUTCA €ro CHUCTEMATUYHOCTh, HENOCPEJICTBEHHO KOppeaupymomas ¢
TpeOOBAaHMEM MOCTOSTHHOTO M HETIPEPHIBHOTO MOHUTOPUHTA KauecTBa O0yUYeHUSI.

Texymmii KOHTPOJIb YCIIEBAEMOCTHU CTYACHTOB MIPEJICTABISAET COOOM:

— YCTHBIN onpoc (TPYNIOBOM WM WHIUBUTYATBHBIN );

— IPOBEPKY BHIITOJIHEHUS TUCbMEHHBIX JIOMAIIHUX 3aJaHUM;

— MpOBE/IEHNE KOHTPOJIbHBIX padoT;

— TIPOBEJICHUE KOJIJIOKBUYMOB (B TUCBMEHHOU (popme);

— KOHTPOIIb CAMOCTOSITETLHOW paOOThI CTYIEHTOB (B MUCHMEHHOW WM YCTHOU hopMme).

Jlisi caMOCTOSITeIbHOM paboThl MCHONB3YeTCsl yueOHO-METOuUecKoe oOecrieueHne Ha
OYMaXKHBIX M JJICKTPOHHBIX HOCHUTENISAX. TeMaTrhka caMOCTOSITENbHOW pabOThI COOTBETCTBYET
COZIEPKaHUIO PAa3lesioB JTUCHUIUIMHBL W TeMe JoMaliHero 3agaHus. OcBoeHue martepuala
KOHTPOJHUPYETCS B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUM.

KonTponbHble BOMpochl U 3aJaHusl Ui TPOBEACHUS TEKYILEro KOHTPOJIS BEIOUPAIOTCS
U3 COJIEep’KaHMs pa3lieloB AUCHMILIMHBL. BhINonHEeHne aoMallHero 3ajaHusi odecreynBaeT
HEeMpEepbIBHBI ~ KOHTPOJIb 3a IPOIIECCOM OCBOGHHSA y4yeOHOro marepuaia KaxKaoro
00yuaronierocsi, CBOEBpEMEHHOE BbISIBIICHHE U YCTPaHEHHUE OTCTaBaHUM U OIIMOOK.

IIpome:kyTOUHAs aTTECTAIUS 10 UTOTaM OCBOEHUSI TUCLUILIMHBL: 8§ CEMECTpP — HK3aMEH;
[IpomexyTouHas arrecTaius NpeICTaBIeHa TUIIOBBIMH 3a/1a4aMU MO BCEM MPONUJEHHBIM TEMaM,
a Tak e dK3aMEHAIMOHHBIMH BOMPOCAMU MO JIEKITMOHHOMY MaTepHuay.

K ¢dopmam Tekymiero KOHTPOJSI OTHOCHTCS TPOBEPKA APAKMUYECKUX UHOUBUOYATbHBIX
3a0au, KOTopasi SBJSIETCS OAHOM U3 CIOXHBIX (OPM HPOBEPKU; OHA MOXKET HMPUMEHSTHCS IS
OIICHKU 3HaHUU 10 0a30BHIM M BapUATUBHBIM JUCHUIUITMHAM BCEX IUKIOB. MHIMBHIyanmbHAs
IpakTUYecKasl 3ajadya, KakK MpaBWIO, IMPEACTaBIseT CcOOOM 3adaHHMe CpeaHEil CIO0KHOCTH,
TpeOytomiee MoucKka OOOCHOBAHHOTO pEUIEHHE C NPUMEHEHHEM H3YYEHHBIX TEXHOJOTHH H
Mojiesneil. Bo BpeMsi mpoBepKU U OLICHKH 3a/1aHuil POBOJIUTCS aHATIU3 PE3YJIbTATOB BHIMOIHEHHUS,
BBISBJSIIOTCS. TUIHMYHbIE OMIMOKM, a TakXke NpPUYUHBI UX mosBieHus. llepeyeHp Tem
WHIMBUIYATbHBIX TPAKTUYECKUX 3aJaHUI MPUBEICH HUKE.

Ipaxmuuyeckoe 3a0anue 1. [lpenBaputenbuas 00padoTka qaHHbIX B Tableau
Ilpakmuueckoe 3adanue 2. Buzyanuzanus nansabix B Tableau



Ilpakmuueckoe 3a0anue 3. Knactepusiii ananu3 B Tableau
Ilpakmuueckoe 3adanue 4. Ilpuknaanele 3a7a4u yriayOJIeHHOTO aHATN3a TaHHBIX
Ilpakmuueckoe 3adanue 5. Texnonoruu Big Data

CTpyKTypa OLIEHOYHBIX CPEACTB /sl TeKYlleil i MPOMeKYTOYHOMH aTTeCTAlluN

HaumeHoBaHHE OLICHOYHOTO CPE/ICTBA
No Kon n HaumenoBanue
PesynbraTel 00y4yeHus . [IpomexyTouHas
n/m WHIIUKATOpa Texymuuii KOHTPOJIb
aTTecTalys
HOIIK-1.1 (06.016 A/30.6 | 3HaeT OCHOBHbBIC Bompocs! mist Bomnpoc 1, 2 6unera
31.3) CrocoGeH npuMeHsiTs | 0a30Bble YCTHOTO 3K3aMeHa
(yHIaMeHTaNnbHBIE 3HAHHS, | MATCMATUYICCKUC 3HAHUS | (TUCHMEHHOTO)
nonyuennsie B obmactu | (TOHATHS, METOJIEL, OIpoca 110 TeMe,
MatemaTHueckux W (w) | TOPHTMBI) CBASAHHBIC | hasnemy
GCTECTBEHHBIX ~ HayK, 1 | © HEGOPMATHKOA 1
UCIONB30BaTh  HUX  TpHU MH(OPMAIHOHHEIMH
. | TEXHOJOTHAMHU
aganme MPCAMCTHOR My et MIPUMEHSTH IIpakTudeckue Bomnpoc 3 6unera
obract OCHOBHBIC METOJIbI U pabots! 1-4 9K3aMEHa
HOIIK-1.2 (40.001 A/02.5 | @IrOPUTMBEIB
3H.2) OTedyecTBEHHBI U (bynnamenTanbHok
. MaTEMaTHKE U
MEKITyHapONHbIH  ONBIT B | (bopmaTiKe 2T
o0JacTH MaTeMaTHIeCKUX U paspaboTKu
(M) ecTeCTBEHHBIX HAYK, U MH(bOPMALHOHHBIX
1 | ucronb3oBath ux B TeXHOIOrUit
npodeccHoHaNbHO Baageer 6a30BbEIME YceTHBlH ompoc JononuurensHble
ACATCIBHOCTH METOJIaMH TIOJTy4YCHHUS BOIIPOCHI HA DK3aMEHE
YTy OJICHHBIX 3HAHUHA
HNOIIK-1.8 (40.001 A/02.5 JUTS pelle s
Ap.2) leatensrocts, TEOPETHUECKHX U
HalpaBIeHHA Ha PEMCHAE | 11opnenannix saziay B
3a/1a4 aHAJTUTUICCKOTO o6nacTu
XapaKtepa, UHPOPMALUUOHHBIX
NPEANONATAIOIUX BBIOOD U | posirom oo
MHOT000pa3ue akTyaJbHBIX
croco0OB peleHus 3ajad, ¢
UCIIOJIE30BaHUEM
(hyHIaMEHTAIBHBIX 3HAHUH,
MTOJTyYeHHBIX B 00JacTH
MaTeMaTHIeCKHUX U (MJIH)
€CTECTBEHHBIX HaYK
HIIK-1.4 (40.001 A/02.5 3HaeT OCHOBHBIE Bompocsr mst Bompoc 1, 2 6unera
3H.2) OTeuecTBEHHBIN U METOJBI K aIrOPHTMBI YCTHOTO 9K3aMeHa
MEKTyHapOAHBIH OTBIT AUCTIHTUIHHBI (mncpMeHHOTO)
pemIeHNs aKTyalbHBIX 1 orpoca 1o TeMe,
3HAYMMBIX 337134 paszemny
MPUKIIATHOW MATEMATHKHU H
HH(OPMATHKY YMeeT npuMeHsITh IIpakTudeckue Bompoc 3 6uera
W3yYeHHBIC METOBI 1 3agaun 1-4 9K3aMeHa
HIIK-1.6 (06.016 A/30.6 AIrOPUTMBI Ha NPAKTUKE
2 | V.1) AHanm3upOBaTH Buaageert HaBbIKaMu IIpakTueckue JononuurensHble
BXOJIHbIEC JaHHBIEC TIPU pelIeHNs MPAKTUIECKUX | 3amanue 1-4 BOIPOCHI HA DK3aMEHE
peleHuy 3a1a4 B 00J1acTu 3a/1a Ha OCHOBC
NPUKITagHOM MaTeMaTHKi i | oY CHHBIX MCTOZIOB 1
nH()OPMATUKHI JIrOPUTMOB
HIIK-1.8 (40.001 A/02.5
Hp.2) desarensHOCTb,
HaTpaBJICHHAs HA PEIICHUC
3a/1a4 aKTyaJIbHbIC U




3HAYMMBbIC 331241
NIPUKIIaAHOW MaTeMaTHKH U
nHdopmaTuku
aHAJIMTUYECKOTO XapakTepa,
IIPEAToJIaralouuX BEI0Op
MHOT000pasue akTyajabHBIX
CITocO0OB peNIeHUs 3a1a4

TunoBbie KOHTPOJIbHBIE 3aJaHUSI HJIN HHBIE MATePHAJIbI, HE00XO0AUMBbIe 1JIsl OLEHKH
3HAHUM, YMEeHMi, HABBIKOB M (WJIH) ONbITA IEeATEJbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(popmupoBaHus KOMIIETEeHIMI B IIpoLiecce 0CBOCHUsI 00pPa30BaTe/IbHOM IPOrpaMMBbl

BapuanT UMHAMBHAYAJBLHOrO TMPaKTHYECKOro 3aganusas Ne 1 mo Teme
«IIpeaBapurtejibHast 00PadOTKA JAHHBIX».

HccnenoBanne HaOOpOB HaHHBIX, IPEACTABICHHBIX Ha TMOPTaje OTKPBITHIX JIaHHBIX
data.gov.ru. MccnenoBanne HabOOpOB aHHBIX, IPECTAaBICHHBIX Ha mopTaie data.worldbank.org.
[TocTpoenne aBTOMaTH3UPOBAHHOM CHCTEMBI COOpa IaHHBIX C HCMOIb30BaHueM Tableau.

BapuaHT MHAMBUAYAJBHOTO NMPAKTHYECKOro 3a4aHus Ne 2 no teme «Buzyaamszanus
naHHbIX B Tableauy.

[TocTpouts quarpamMmbl pa3HbIX TUIOB (CMEILIAHHBIE TUAarpaMMbl, AUArpaMMbl pacCEsHHUS,
IJIOCKOE AEPEBO, CIIAPKIIAWHBIL, ITyJI€Bas IUarpamma, FTHCTOrpaMMa, «SIIIUK C yCaMu», CHMBOJIbHAs
KapTa, tuarpamma ['aHTa) Ha OCHOBE JIaHHBIX, IPECTABICHHBIX B HHANBUAYAIbHBIX TAHHBIX.

BapuaHT MHAMBHAYAJBLHOr0 MpPaKTH4YecKOro 3agaHus Ne 3 mo teme «KiacrepHbii
ana;nus B Tableauw».

[IpousBecTn KiacTepHBIA aHANM3 JAHHBIX MO MMEIOIICHCS BBHIOOPKE C MCIOIB30BaHUEM
cpencts Tableau.

BapuaHT MHAMBHAYAJIbHOTO NMpakTHYecKkoro 3aganus Ne 4 mo teme «llpukiaagnbie
3aJa4M yriry0JIeHHOTO aHAJIH3a JAHHBIX)).

Pemute 3amauy pacro3HaBaHusi 00pasa ¢ UCIOIL30BaHUEM CBEPTOYHON HEHPOHHOM CETH.

BapuaHT HHIMBHAYAJBLHOI0 NpaKTHYecKoro 3axanus Ne 5 nmo teme «Texnosnorus Big
Datay.
PaboTa ¢ JaHHBIMHU C HCTIONB30BAaHUEM PACHIPEIeICHHOMN (aiiioBOi cUCTEMOIA.

Kpurepuu o1ieHKH WHIWBUYaTbHBIX IPAKTHUECKUX 3aaHHIA:

— OLIEHKA “3a4TEHO” BBICTABIISIETCA MPHU MOJHOM PACKPBITHM T€MbI KOHTPOJbHOM
paboThl, a TAKXKE MPU TMOCICAOBATSIHBHOM, YSTKOM M JIOTHYECKH CTPOMHOM €€ H3II0KCHHH.
CTyneHT OTBEeYaeT Ha JIOTIOJHUTEIBHBIC BOIIPOCHL, TPAaMOTHO 00OCHOBBIBAET MPHUHSATHIC PEIICHUS;

— OIIGHKa “H€ 3auTEeHO” BBICTABISAETCS 3a CJIa00€ W HEMOJIHOE PACKPBITUE TEMBbI
KOHTPOJILHON pabOoThI, HECAMOCTOSTEIBPHOCTh MU3JI0KEHUSI MaTepralia, BEIBOJBI M TPETIOKEHHS,
HOCSIIIME OOIINI XapaKTep, OTCYTCTBHE HATJISTHOTO MPEICTABICHUS pabOThI, 3aTPYyAHECHUS MIPH
OTBETaxX Ha BOIPOCHI.

K ¢opmaM KOHTpOJIST OTHOCHUTCS 3K3amMeH — 3TO (GOpMa MPOMEKYTOYHOW aTTECTAIUH
CTYyJIEHTa, OTpeeseMas y9eOHbIM ITAHOM TOJTOTOBKH 10 HampasieHuto BO. Dk3aMeH ity KUt
¢dbopMOil TIPOBEPKH YCIEUTHOTO BHITIOJHEHHUS OakajlaBpaMu KOHTPOJBHBIX PabOT U YCBOCHHS
y4e0HOT0 MaTepHaa JICKIIMOHHBIX 3aHATHH.



IIpumepHbIe Bonpockl K 3k3ameny (8 cemectp)

1. OcHoBbl aHanu3a JaHHBIX. OCHOBHBIE ONpPENENCHUS, MPUHIUI CTPYKTYpPhl U OOBEMBI
JAHHBIX.
OcHOBHbBIE IPUHLIUIIBI IOCTPOSHHSI CUCTEMBI aHaIN3a JaHHbIX.

(98]

COop W TOATOTOBKA JAHHBIX: OOIIHME CBEJICHUS, MCTOYHHMKHU JAHHBIX, COOp JaHHBIX,
MOJITOTOBKA JaHHBIX JUIst paboTel ¢ Tableau

Tableau Desktop. ba3oBbie TOHATHS, POIH, TUIIBI TIOJICH ¥ BBIYMCICHUH.
[IpoekTupoBaHme 1aTacOpCcoB

OOHOBIIEHHE JAaHHBIX

Pabora ¢ ncrounnkamm

®© NNk

BapuanTel coegnHeHMIt

9. bazossie Bu3yanu3anuu: Bar Charts, Line Charts, Scatter Plot, Tables, Dual Axis
10. Beruucisiemble 1osisi, mapaMeTpbl

11. ®opmarupoBanue

12. [yOnukanus JOKYMEHTOB U COBMECTHOE MCITOJIb30BaHHE

13. anropuT™mbl 00y4eHus1 HEUPOHHBIX ceTeil. Peanu3anus Ha s3pikax R u Python
14. Data Mining.

15. beicTpoaelicTBUE CUCTEM aHaln3a JaHHBIX

16. OcHoBsl Texnonoruit Big Data. x nmpenmyIiiecTBa u orpaHu4YeHus.

17. Hadoop u MapReduce.

18. Pactipenenennas ¢aitnopas cucrema HDFS.

19. NoSQL, HBase, Cassandra, YARN.

20. 3agaun MapReduce nHa YARN.

21. UnpopmMaiMoHHBIH MOKUCK.

Kpurtepun oneHuBaHus pe3yJbTATOB 00yYeHHs

Onenka Kpurepuu orieHMBaHuMsI 110 3K3aMEHY
BhICOKIiL OLEHKY «OTINTHOY 3aCIYKUBACT CTy/CHT, OCBOUBIIIUY 3HAHUS, yMeHH1,
YPOBEH «5% KOMIIETEHIIMH 1 TEOPETUYECKUI MaTepual 6e3 MpoOesoB; BHITOIHUBIINI
(oTHuHO) BCE 3aJlaHus, MPEIyCMOTPCHHBIE Y4YeOHBIM IIJJAHOM Ha BBICOKOM
KayeCTBEHHOM YPOBHE; MPAKTHYECKHE HAaBBIKM MPOo(hecCHOHATIbHOTO
IPUMEHEHHS OCBOCHHBIX 3HAHUN c(hOPMUPOBAHBI.
Cpennnit OLICHKY «XOpOIIO» 3acly>KMBAaeT CTYAEHT, MPAaKTHUYECKU MOJHOCTHIO
YPOBEHB «4» OCBOUBIIIUY 3HAHMSI, YMEHU S, KOMIIETEHIIUU U TEOPETUICCKUI MaTepual,
(xoporo) y4eOHbIC 3aJaHMsi HE OIICHEHbl MAaKCHMAJIbHBIM YHCJIOM OalljioB, B
OCHOBHOM C()OPMHUPOBAJ MPAKTUICCKUE HABBIKH.
[Toporossrii OLICHKY «YJOBJIETBOPUTEIHHO» 3aCIy>KMUBaeT CTYACHT, YacTHUYHO C
YPOBEHB «3» npoOelaMd  OCBOMBIIWN  3HAHUS, YMEHHUS, KOMIIETCHIUH U
(YIOBIETBOPUTE | TEOPETHUECKHUN MaTepHwall, MHOTHE Yy4eOHbIe 3aJaHus Ju00 He
JILHO) BBITIOJIHMJI, JIMOO OHHM OICHEHBI YHCJIOM OalioB OJIM3KHM K
MUHUMAJIbHOMY, HEKOTOpbIE TPAKTUUYECKHE HaBBIKU HE CHOPMUPOBAHBI.
MuHUMANBHBIM | OLIEHKY «HEYIOBJIETBOPUTEIBHO) 3aCIyKMBAET CTYJEHT, HE OCBOUBILIUI
YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIIETEHIIMU U TCOPETHUYECKUN Marepuall, yueOHbIe
(HEeyIOBJIETBOPH | 3aJaHUs HE BBIIOJIHWI, IPAKTUYECKHE HABBIKU HE C(HOPMHUPOBAHBI.
TEJIHHO)

OueHouHble CpencTBa Uil MHBAJIWAOB M JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI BEIOMPAIOTCS C YYETOM UX UHIUBUAYATBHBIX MICUXO(PU3UIECKIX OCOOCHHOCTEH.



— IIpH HEOOXOAMMOCTH MHBAJIUIAM U JIUI[AM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISETCS JOTIOJHUTEIFHOE BPEeMs /IJIs IOATOTOBKM OTBETA HA 3K3aMEHE;

— IpU MIPOBEJICHUH MPOLEAYPhI OLICHUBAHHS PE3yJIbTaTOB 00yUEHHS MHBAIHUIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIyCMaTPUBACTCS MCIOIb30BAHNE TEXHUYECKUX
CPE/CTB, HEOOXOAMMBIX MM B CBS3U C MX MHIUBHIYaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS
¥ WHBAIWAOB TIPOIENypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHUS 10 JUCHUILIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITATIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYYEHHS] WHBAIHMIOB M JIMIl C OTPaHMYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHMIUIMHE (MOJYJIIO) TPEAyCMaTPUBAET NPEAOCTABICHHUE
uapopmarm B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSM HX 3I0POBbS M BOCIPHATHS
UHpOpMaLUK:

JI7st Il ¢ HapyIIeHUSIMH 3PSHUSL:

— B [1€4aTHOM (hopMe yBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist TUI ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JI7st UL ¢ HapyIIeHNUSIME OTIOPHO-/IBUTATENILHOTO amliapara:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1. Y4eOHas 1uTepaTypa
1. AHanmu3 MaHHBIX ;| YYEOHUK Tl akajgeMudeckoro OakanaBpuata / B. C. Mxutapsu [u 1p.] ;
nox pen. B. C. Mxwurapsna. - M. : FOpaiit, 2018. - 490 c. - https://biblio-
online.ru/book/CC38E97A-CCES5-4470-90F1-3B6D35ACCOB4.

2. Kpyrukos, B. H. Ananu3z nannsix : yue6Hoe nocodue / B. H. Kpyrukos, B. B. MemeukuH ;
MunucTtepcTBO 00pa3oBanus u Hayku Poccuiickoit denepanuu, OenepanbHOE TOCYAapCTBEHHOE
Oro/KeTHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO MPO(PECCHOHATBHOTO 00pa30BaHUs
«KemepoBckuii rocyiapcTBeHHbIH yHUBEpCUTET». - KemepoBo : KemepoBckuit
rocyaapcTBeHHbIM yHuBepcutet, 2014. - 138 c. -

https://biblioclub.ru/index.php?page=book red&id=278426&sr=1.

3. bpanar, 3. AHaiU3 TaHHBIX : CTATUCTUYECKUE U BBIYUCIUTEIbHBIE METOIbI JIS1 HAYYHBIX
paboTHHKOB U uHXkeHepoB / 3. bpauar. - [b. m.] : MUP , 2003. - 1 anextpon. auck (CD-ROM). -
ISBN 0387984984.

4. TropuH, FOpuiit HukonaeBnu. AHanu3 TaHHBIX HA KOMITBIOTEpE : ydeOHOe mocodue 1o Kypey
MPUKIATHON cTaTUCTHKH 1S ctyAaeHToB BY3os / 0. H. Tropun, A. A. Maxkapos ; ox pen. B.
. ®urypHosa. - M. : ®unancel u cratuctuka : UHOPA-M, 1995. - 384 c. : wi. - bubnwuorp.: c.
377-380. - ISBN 586225126. - ISBN 527910820

5. bpanar, 3urmyna. AHanu3 1aHHbIX. CTaTUCTUYECKUE U BBIUUCIUTEIIbHBIE METOABI JIJIS
HaYYHBIX PAOOTHUKOB U MH>KeHepoB / 3. bpaunr ; nep. ¢ anrn. O. W. Bonkosoii ; nmox pex. E. B.
Yenypuna. - M. : Mup : ACT, 2003. - 686 c. : wi. - bubnuorp.: c. 651-654. - ISBN 5030034781.
- ISBN 5170197780.

5.2. llepuoanyeckasi JuTEpaTYpa



1. baser gagarix komnaguu «Vct Beroy HTTP:/DLIB.EASTVIEW.COM
2. Dnexrponnas 6ubarnoreka GREBENNIKON.RU HTTPS:/GREBENNIKON.RU/

5.3. UnHTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble MNpodeccHOHATbHbIE (a3bl
JAHHBIX 1 HHGOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
Dy1eKTPOHHO-0ubIMoTeuYHbIe cucteMsbl (IBC):
1. OBC «IOPAMT» HTTPS://URAIT.RU/

2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIATH» WWW.BIBLIOCLUB.RU
3. ObC «BOOK.ru» HTTPS://WWW.BOOK.RU

4. ObC «ZNANIUM.COM» WWW.ZNANIUM.COM

5. OBC «JIAHb» HTTPS://E.LANBOOK.COM

IIpodeccnonanbubie 0a3b1 JAHHBIX:

Web of Science (WoS) HTTP:/WEBOFSCIENCE.COM/

Scopus HTTP://WWW.SCOPUS.COM/

ScienceDirect WWW.SCIENCEDIRECT.COM

XKypnans! uznarenscrsa Wiley HTTPS:/ONLINELIBRARY.WILEY.COM/

Hayunas snekrponnas 6ubmmoreka (HO5) HTTP:/WWW.ELIBRARY.RU/

[TotHOTEKCTOBBIC APXUBBI BEIYIINX 3alaIHBIX HAYYHBIX )XYpHAIOB Ha Poccuiickoit
HJIaT(bopMe HayuHbIX )xypHasioB HOMKOH HTTP://ARCHIVE.NEICON.RU

7. HauwmonanbHas  anekTpoHHas OuOinmoreka (mocTym K DJIEKTpOHHOW — OMOIHMOTEKe
nuccepraruii Poccuiickoit rocygapcrsernHon oubnuorexu (PI'b) HTTPS:/RUSNEB.RU/

8. Ilpesunentckas 6udbmuoreka uM. b.H. Expriuna HTTPS:/WWW.PRLIB.RU/

9. DnexrponHas koyuekus Oxchopackoro Poccuiickoro ®ona
HTTPS://EBOOKCENTRAL.PROQUEST.COM/LIB/KUBANSTATE/HOME.ACTION

10. Springer Journals HTTPS://LINK.SPRINGER.COM/

11. Nature Journals HTTPS:/ WWW.NATURE.COM/SITEINDEX/INDEX.HTML

12. Springer Nature Protocols and Methods
HTTPS:/EXPERIMENTS.SPRINGERNATURE.COM/SOURCES/SPRINGER-
PROTOCOLS

13. Springer Materials HTTP://MATERIALS.SPRINGER.COM/

14. zbMath HTTPS://ZBMATH.ORG/

15. Nano Database HTTPS://NANO.NATURE.COM/

16. Springer eBooks: HTTPS://LINK.SPRINGER.COM/

17. "Jlektopuym TB" HTTP://WWW.LEKTORIUM.TV/

18. Yuuepcurerckas uapopmarnuonnas cuctema POCCHUSA HTTP://UISRUSSIA.MSU.RU

SNk W=

NupopmannoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynsrant Ilntoc - cnpaBoyHasi mpaBoBasi CUCTEMa (AOCTYII 10 JIOKAJIbHON CETH C

KOMITHIOTEPOB OUOIMOTEKH)

Pecypceol cBoOOAHOTO 1OCTYyMNA:

1. Awmepukanckas nateHtHas 6aza ganueix HTTP://WWW.USPTO.GOV/PATFT/

2. TIlonusie TEKCTBI KaHaJICKAX JMccepTanui HTTP://WWW.NLC-
BNC.CA/THESESCANADA/

3. Kubep/lennnka (HTTP://CYBERLENINKA.RU/);

4. MMHHUCTEpPCTBO HayKHU U BbICIIEro oOpa3zoBanus Poccuiickoit @enepanuu
HTTPS://WWW.MINOBRNAUKI.GOV.RU/;



5. ®epnepansublii nopran "Poccuiickoe oopazoranue” HTTP:/WWW.EDU.RU/;

6. HMNudopmarmonnas cuctema "EquHoe okHO JocTymna K 00pa3oBaTeIbHBIM pecypcam”
HTTP:/WINDOW.EDU.RU/;

7. Enunas komnexuus uudpoBbeix oopazoBarenbHbIX pecypcoB HTTP://SCHOOL-
COLLECTION.EDU.RU/ .

8. ®denepanbHbBIN HEHTP HHPOPMALIMOHHO-00pA30BaTEIBHBIX PECYPCOB
(HTTP://FCIOR.EDU.RUY/);

9. IIpoekt I'ocymapcTBEHHOrO HHCTUTYTa pycckoro a3bika uMeHu A.C. ITymkuHa
"O6pazoBanue Ha pycckom" HTTPS://PUSHKININSTITUTE.RU/;

10. CnpaBouno-uH(popmarmonHsiid nopran "Pycckuii s3e1k" HTTP:/GRAMOTA.RU/;

11. Cnyx0a tematnueckux ToJKoBbIX cioBapeidi HTTP:/WWW.GLOSSARY.RU/;

12. CnoBapu u sHiuknonequn HTTP://DIC.ACADEMIC.RU/;

13. OO6pazoBarenpHbiil moptan "Yueda" HTTP:/ WWW.UCHEBA.COM/,

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit @eneparyu’. Borpocs! 1 0TBETHI
HTTP://XN--273--84D1F.XN--P1AI/VOPROSY_I_OTVETY

CoOcTBeHHBbIE JJIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HHPopManuoHHbIe pecypcbl KyoI'Y:

1. Cpena monynsHoro nuHamuueckoro ooyuenuss HITTP:/MOODLE.KUBSU.RU

2. ba3za y4eOHBIX IJIaHOB, Y4€OHO-METONYECKUX KOMILJIEKCOB, ITyOJIMKAIMKA U KOH(EpEeHIIUHA
HTTP:/MSCHOOL.KUBSU.RU/

3. bubnuortexa nHPOPMaMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texnojiornii HTTP:/MSCHOOL.KUBSU.RU;

4. Dnexrponnsiii apxuB n1okyMeHToB Kyol'Y HTTP:/DOCSPACE.KUBSU.RU/

5. DNeKTpoHHBIC 00pa30BaTeNbHBIE PECYPChl KadeaAphl H(HOPMALMOHHBIX CHUCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuHo-metomuueckoro skypHama "IIKOJIBHBIE TOJbI"
HTTP:/ICDAU.KUBSU.RU/

6. MeToguueckue ykazaHus JJis1 00y4al0UIUXCS M0 OCBOEHUIO TUCHMILIUHBI (MOXYJISA)
Teopetnueckue 3HaHUA [0 OCHOBHBIM pa3zesiaM Kypca «YTIIyOJIeHHbIN aHaau3 JaHHBIX U

Big Data» cTyneHTbl NprOOpeTaroT Ha JIEKUUSAX U MPaKTHUYECKUX 3aHATHUSAX, 3aKPEIUISIOT U
pacIIMpsIOT BO BpEMsI CAMOCTOATEIbHOM paboThI.

Jlexnu o Kypey «YriryOneHHbli aHanu3 AaHHbeIX U Big Datay npencraBnsiorcs B Bujae
U3JI0KEHUSl Marepuaja I0 TeMe JIEKUMHM C JAEMOHCTpalued Ipe3eHTaluil M0 OTIAEIbHBIM
OCHOBHBIM T€MaM IPOIPaMMBI.

Jns yriyOneHus M 3aKpeIyIeHMs] TEOPETHMUYECKMX 3HAHMM CTyJIEeHTaM pPEKOMEHIyeTcCs
BBITIOJITHEHHE OIPEJCICHHOT0 O0BheMa CaMOCTOSTENIbHOW paboTel. OOmwmii 00BeM dYacos,
BBIJICJIEHHBIX s BHEAYJUTOPHBIX 3aHATHH, COCTaBJISIET
12 gacos.

B pamkax caMOCTOSITEIbBHOM TO3HABATEIBbHOW JESITENBHOCTA CTYJICHTAM TaKXe
IIpEeIaraeTcsl U3y4nTh HEKOTOPBIE pa3/ieiibl, HE BOLIECAIINE B JIEKIIMOHHBIA KypC.

BreaynutopHas paboTta 1o AUCHMIUIMHE «YTIyONeHHBIN aHanu3 AaHHBIX U Big Datay
3aKJIF0YAETCS B CIIETYIOIIEM:

— TIOBTOPEHHUE JICKIIMOHHOTO MaTepHaia U MpopadoTKa y4eOHUKOB U YUEOHBIX TTOCOOHH;

— MOJTrOTOBKA K MPAKTUYECKUM 3aHATHUSM;

— IpopabOoTKa TEM, BBIHECEHHBIX Ha CAMOCTOATENbHYIO IOATOTOBKY.

JUis  3aKkperuleHuss TEeOpeTHMYECKOro Marepuana M BBINOJHEHUS KOHTPOJIUPYEMbIX
CaMOCTOSITENIBHBIX PadOT MO NUCHMIUIMHE BO BHEY4eOHOE BpEMs CTYJCHTaM IpEI0CTaBISETCS
BO3MOXHOCTh IOJIb30BaHus Onbnuorexoit Ky6l'Y, Oubnnorekol (akynpTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U MPUKJIAJHOW MaTEeMaTHKH, BOZMOKHOCTSIMU KOMITBIOTEPHOTO Kjacca (aKyabTeTa.



Hrorossriit KOHTPOJIb OCYIICCTBIIACTCA B BUJC 3a4€TOB U OK3aMCHOB.
B ocBoenun AUCHUIUIMHBI MHBAJIMAAMH U JIMIAMU C OIPpaHUYCHHBIMU BO3MOXKHOCTAMU

3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALUH) —

AOMOJIHUTCIIBHOC PAa3bsACHCHUC yqe6Horo Marcpurajia.

WuauBuyanbHble KOHCYJNBTAMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,

CHOCO6CTBYIOHII/IM WHAUBUAYaJIU3allun O6yLIeHI/I$I N YCTAaHOBJICHHUIO BOCIIMTATCIIBPHOTI'O KOHTAKTa
MCXKAYy HNOpe€rnoJaBarciieM H 06y‘IaIOHII/IMC$I HWHBAJIUAOM HWJIXA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMU 3J0POBBA.

B ocBoenun JAUCHUIUIMHBI MHBAJIMAAMH U JIMIIaMHU C OIpaHUYCHHBIMU BO3MOXXHOCTSAMHU

3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIONIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepHaia.

WuauBuyanbHble KOHCYJNBTAlMM IO TPEIMETY SBIAIOTCS BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOY4YEHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM W OOy4yarolMMCS HWHBAIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1Mo AuCHuInanae (MoayJio)

e Bux pador MarepuajJbHO-TeXHHYECKOe o0ecredeHrne TUCHUIIIMHBI U
OCHAIIEHHOCTh
1. JlexunonHsble 3anaTus | JIeKIIMOHHAs ayuTOpUs, 000pYI0BaHHAsI BUICONPOECKTOPOM U
sKpaHoM, ayn. 129, 131, A 301 6, A 305, A 307.
2. Cemunapckue 3anatus | He npenycMoTpensl
3. JlaGopaTopHbIie Aymutopun Uil 1a0OpPaTOPHBIX 3aHATHH, O00OpYJOBaHHBIC
3aHATHS nockamu, ayn. 129, 131, 133, 147, 148, 149, 150, A3016, A305,
A307, A512, 100C.
4. KypcoBoe He npenycmotpeno
POCKTUPOBAHHE
3. I'pynnossie Aynuropusi, 060pyaoBaHHas 10CcKoi, aya. 129, 131, 133, 147,
(MHIUBHUTYATTBHBIC) 148, 149, 150, A 301 6, A305, A307, A512, 100C.
KOHCYJIbTAIINU
6. Texkymuii  KOHTpOJIb, | AyauTopusi, 000pyIoBaHHas TOCKo, ayn. 129, 131, 133, 147,
MPOMEXYTOUHAS 148, 149, 150, A 301 6, A305, A307, A512, 100C.
aTTecTanus
7. CaMocrogTenbHas Kabuner nns caMoCTOSTENbHONW pabOTHI, OCHAIICHHBIN
pabora KOMIIBIOTEPHONH TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHS K
cetu «lHTEpHET», NPOrpaMMON JKPAHHOIO YBEJIMYEHHUS H
00ecTeueHHbIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OpPMAIMOHHO-
oOpa3oBaTeNbHYI0 cpeny yHHUBepcutera, aya. 102-A wu
YUTAJIbHBIN 3aJ1.

JI1s1 caMOCTOSITENNBHOM pabOThI 00YyJAFOIIMXCSI TPETYCMOTPEHBI IIOMEIIEHHUSI, YKOMIUIEKTOBAHHBIE
CHEIUAM3UPOBAHHOW MeEOENbl0, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO
MOAKIIOUeHUs K ceTu «MIHTepHeT» W o0ecrieueHreM JOCTyIa B AJICKTPOHHYIO HH(DOPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpey YHUBEPCUTETA.



HanMmeHnoBanue moMenieHun aist
CaMOCTOSTEIILHOU pabOThI
o0yJaromuxcs

ITomemieHue it caMOCTOSTEIILHOM
paboThl 00yUarOMMXCs (YUTATBHBIN
3a1 Hayunoli Oubinorexku)

ITomemieHue it caMOCTOSTEILHOM
paboTel obyqaromuxcs (aya.102A)

OCHAaIIEHHOCTD ITOMEIIEHUIN IS
CaMOCTOSTEIILHOU pabOTHI
oOyJaromuxcs

Mebens: yuebHas mebernn

Kommuiekt  crnenmanu3upoBaHHOM
MeOemH: KOMIBIOTEPHBIE CTOJIBI

O6opymoBaHue: KOMITBIOTEepHAs
TEXHHKAa C TOAKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHHUKaIIMOHHOMN
«HTepHeT» W JOCTyIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pazoBaTebHYIO cpeny
o0pa3oBarelibHOl  OpraHu3aluy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opynoBanue, oOeCIICUMBAOIICE
JIOCTYyH K  CETH  HMHTEPHET
(mpoBoHOE coeMHeHne u
OecrnpoBOJIHOE  COEJMHEHHE MO
TexHonoruu Wi-Fi)

CECTH

Mebens: yueOHas meOern

Kommuiekt  crnenmanu3upoBaHHOM
MeOemH: KOMIIBIOTEPHBIE CTOJIBI

O6opyoBaHue: KOMITBIOTEepHAs
TEXHHKAa C IOAKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHHUKaIIUOHHOMN
«HTepHeT» W JOCTyNmoM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pazoBaTebHY IO cpeny
o0pa3oBarelibHOl  OpraHu3aluy,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opynoBanue, 0oOeCIICUMBAOIICE
JIOCTYyH K  CETH  HMHTEPHET
(mpoBoHOE coeMHeHne u
0ecrnpoBOJTHOE  COEJMHEHHE MO
TexHonoruu Wi-Fi)

CECTH

HepequL JIMICH3HUOHHOT'O
nporpaMMHOTO obecrieueHus

He tpebyercms

He tpebyercs



PELHEH3 U

Ha pado4yro nporpammy y4eOHoi qucnumniannsl b1.0.37
«¥YrayOsaeHHblil aHaau3 naHHbIX U Big Data» no nanpasienuro 01.03.02 npukiaagnas
MaTeMaTHKa U1 HHPOPMATHKA, KBATU(PUKAIHUSA BbIIIYCKHUKA «0aKkajaaBp», pa3padoTYuK

K.T.H., IpenogaBarte/b Kageapbl NpuKIagHoi maTtemaTuku [leaunenko E.IO.

VYyebHas mporpamma OblIla cOCTaBlieHa IMpernojaaBaTesieM Kadeapsl NpHUKIagHON
mateMaTHku KybaHnckoro rocypapcrsenHoro yuusepcutera [lenunenko Exarepunoit FOpbeBHOIA.
PaGouast mporpamma B mostHOU Mepe cooTBeTcTByeT TpeboBanusimM ®I'OC BO s HanpaBieHus
noarotoBku 01.03.02 «IIpuknannas MaTematuka u HHGOpMaTHKa» 04HOM (hopMbl 00ydenus. Bee
KOMIIETEHIIMM U TpeOyeMble 3HaHHs, OTPaKEHHBbIE B MpOTrpamMMe, MOJTHOCTHIO COOTBETCTBYIOT
TpeboBanusM. [IporpamMma COCTaBJI€HO JIOTUYHO U TOCIENOBATENBHO. TpPylIOEMKOCTh TEM H
pazzenoB OTpa)keHa JOCTOBEPHO.

VYuebHas aucuuiuinHa OyneT pealn3oBBIBaThCS Ha 4 Kypce, B 8 cemecTpe, OHa
npeaycMmarpuBaeT 00beM 108 yueOHBIX Yaca, B T.4.: JICKIIMU — 14 daca, mabopaTopHbIE 3aHATHS —
28; camocrosATenbHas pabota — 8 dacoB; KOHTpoiab — 53,7 uaca. Ilpemycmorpena ¢opma
OTUYETHOCTHU — K3aMeH B § cemMecTpe.

Lenbto ocBoeHMs1 y4eOHOW NUCIMIUIMHBI «YTIIyOJeHHbIN aHanmu3 naHHbIX U Big Datay
ABIIIETCS Pa3BUTHE MNPOPECCHOHAIBHBIX M OOIIEKYIbTYPHBIX KOMIETEHUUH HpPU OCBOCHUU
MaTepHaia 1o Kypcy. ABTOp MporpamMMbl BeIIEIsAET HanOoJiee akTyallbHbIE 33/]]auu, pelliaeMble B
mpolecce MpenojaBaHusi JaHHOM y4eOHOM OUCHUIUIMHBI, KOTOpble HEOOXOAMMBI st
(dopMHpOBaHUS KOMIIETEHIIMHA CTYICHTOB, W3JIOKEHHBIX B pabodeil mporpamMme U
npeaycMoTpeHHbIXx @I'OC BO 1711 COOTBETCTBYIOIIETO HANPABICHUS.

W3ydenne OUCHMIUIMHBI 0a3HpyeTcss Ha MIKOJBHBIX 3HAHHMSIX CTYAEHTOB, a TaKXke Ha
3HAHUSX, TOJTy4aeMbIX B paMKax psja IUCHUIUINH, U3y4aeMbIX MapaulebHO C JaHHOM.

B kadecTtBe 0CHOBHO# 00pa30BaTEIHLHON TEXHOJOTUH, TPUMEHSIEMON aBTOPOM, SIBJISICTCS
KOHTPOJIb HMHJAMBUAYAIbHOM pabOThl CTYIEHTOB, a TaK >€ pa3bsACHEHHE Marepuana Ha
JCKIMOHHBIX U MPAKTHUECKUX 3aHATHUSIX.

Cuwmrato, uto paspabotannas I[lenunenko E. FO. paGowas mporpamma COOTBETCTBYET
®OI'OC BO nmns yka3aHHOTO HAMpaBJICHUS MOJATOTOBKH M MOXET OBITh PEKOMEHIOBaHA JJIs
UCTIOJIb30BaHUS B Y4eOHOM Ipoliecce.

Peniensent:
IITanmomumkoBa TaresHa JleonnoBHA,
JOKTOp TEeIarornueckux HayK, KaHIuaaT (pu3nKo-MareMaTHIecKuX HayK, nmpodeccop,

MOYETHHI PaOOTHHUK BBICIIETO MPOheCcCHOHATBHOTO 00pa3oBanus PD, mupekTop HHCTUTYTa
¢ynnamentanbubix HayK (MDOH) ®TBOY BO «KyOoI' TY».



PELHEH3USA
Ha pado4yro nporpammy y4eOHo qucnuniannsl b1.0.37
«Yriry0neHHbli aHanu3 gaHHbIxX 1 Big Data» mo nanpasienuio 01.03.02 npukiaagnas
MaTeMaTHKa 1 HHPOPMATHKA, KBATU(PUKAIHUSA BbIYCKHUKA «0aKkajaaBp», pa3padoTYuK
K.T.H., IpenoaaBareyb kadgeapol npukiaagnoii Marematuku [eaunenxo E.FO.

Pabouas nporpamma cocraBiena ais HarpasieHus moarotoBku 01.03.02 «[Ipuknagnas
MaTeMaTuka U MHPOpMaTHKa», OYHOU (PopMbI 00yueHus. YueOHast JUCIUIUIMHA peaTu3yeTcs B
OakanaBpuarte, Ha 4 Kypce, B 8 cemectpe. O01mas Tpy10eMKOCTh JUCIUIUTHHBI COCTABISIET 00beM
108 yueOHBIX Yaca, B T.4.: JEKIIMHA — 14 4acoB, J1abOpaToOpHBIC 3aHATUSA — 28; caMOCTOsSTEIbHAS
pabora — 8 uacoB; koHTposib — 53.7 yaca. Ilpenycmorpena ¢opma OTUETHOCTH — 3K3aMeH 8
ceMecTpe.

Penensupyemasi mporpamMma  cocTaBlieHa B cooTBeTcTBUM ¢  DepepaibHbIM
TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BhIcHiero ooOpazoBanus (OI'OC BO) mo
HanpasneHuto «lIpuknagHas MmareMaTuKa U HTHPOPMATHKA.

Ieabio ocBOeHUsT YU4eOHOW AUCIUIUTMHBI «YTIIyONeHHBIM aHanu3 NaHHbIX U Big Datay
SBIISICTCSI OBJIaJICHHE OCHOBHBIMU HaBBIKAMHU PELICHUA 3a/1a4, pHoOpeTeHne pyHIaMeHTaIbHBIX
3HAHUU M0 JUCIMILIMHE C LENbI0 UX IPUMEHEHHUS B MPAaKTUUECKOM JAesITebHOCTH, a TaK K€ Mpu
W3YYCHHUHU CTIICIUATBHBIX JUCIHUILTAH, H3yYaeMbIX Ha CTAPIINX Kypcax.

Pa3paborannbie 3agaHUsl MO Kypcy IMO3BOJISIIOT MPOBEPUTh M OICHUTH KayecTBO
npuoOpEeTeHHBIX 3HAHWK y CTyJAeHTOB. OpraHu3anus mpouecca NpernofaBaHus CIIOCOOCTBYET
rIy0oKoMy H3ydeHHIo MaTepraia. OCHOBHOM 1EJII0 MPUMEHEHHUS 3aJjaHui B TIPOIIecce 00yUeHUS
aBiseTcss (pOpMHUpPOBAaHME YMEHHMH M HABBIKOB IO PEIICHUIO NPUKIAJHBIX 33734, a TaK XKe
dbopMHupoBaHHUIO 0A30BBIX 3HAHWU IO AMCIUIUIMHE, KOTOPBIE OyAYT CIIOCOOCTBOBATh U3YUYEHHIO
NpOQHIBHBIX TUCIMIUIMH Ha Kypce.

W3yuenne aucuumiimHbl «YTuyOneHHbld aHanu3 MaHHbIX U Big Datay Gasupyercs Ha
0a30BOI OATOTOBKE CTY/ICHTOB Ha 1 U 2 Kypcax.

B pesynbTaTe ocBOeHUS yueOHON AMCIMIUIMHBI (OPMUPYIOTCS o0mIenpodeccruoHanbHbIe
U npodecCHOHATbHbIE KOMIIETCHIINN, KOHKPETHBIN MEpeYeHb KOTOPBIX MPUBOIUTCS B paboueit
nporpamme Ilenunenko E.1O.

B kauecTBe 0OCHOBHO 00pa30BaTeIbHOM TEXHOIOTUU TPUMEHSAETCS METOIMKA OCHOBAHHAS
Ha KOHTpOJI€ WHAMBUIYaJIbHOM pabOThl CTYyIEHTOB, Ha pa30ope BceX THUIIOB 3aJaHUH Ha
NPaKTUYECKUX 3aHIATUAX, a TaK XKe HA MOAPOOHOM M3JI0KEHUH JICKIIMOHHOTO MaTepuaia.

Cuwnrato, yto pazpaborannas Ilenmunenko E.}O. pabGouas mporpamma COOTBETCTBYET
®I'OC BO pns nanpaBnenuss moarotoBku 01.03.02 u MoxeT OBITH PEKOMEHJIOBAaHA MJIS
UCTIOJIb30BaHUS B Y4eOHOM Ipoliecce.

Penensenr:
Mapkos Burtamuii Hukomnaesuu.
Jokrop Texunueckux Hayk. [Ipodeccop kadeapsl nHPOPMAIIMOHHBIX CUCTEM H

IPOrpaMMHUPOBAHUS UHCTUTYTa KOMIBIOTEPHBIX CUCTEM M MH(POPMALIMOHHOW 6€301acCHOCTH
(MKCulb) ®I'bOY BO «KyoI'TY».



