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Pa6ouast mporpamma muctuiumabl b1.0.37 «bonbime ganHbIe» cocTaBieHa B COOTBETCTBUU C
denepanbHBIM roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BhIcIIero oOpazoBanus (PI'OC
BO) no nanpasnenuto noarorosku 01.03.02 Ipuknagnas MaremMatuka u nHGOpMaTHKa, TPODOUITH
«Matemarndeckre 1 HH(GOPMAIIMOHHBIEC TEXHOIOTUU B IIU(DPOBOI SIKOHOMUKEY.

[Iporpammy cocraBui(n):

Kanauaar TexHU4YeCKUX HayK,
JOTICHT KadeIphl MPUKIIATHON MaTeMaTHKH f
E.1O. Ilenumneuko g

Pabouas nporpamma aucuuIuIMHEL «bosbiue TaHHbIe» YTBEPKACHA HA 3aceaHnuu Kadeapsl
npuKIagHON MaTeMaTruku npoTokod Ne 10 «18» mas 2023 r.
3aBenyrouuii kadenpoit (paspadboTunka)
[Tucemenckuit A.B., kana. ¢pu3.-mat. HayK., JOLEHT

Pabouas mporpamma AUCHUIUIMHEL « Y TITyOJIeHHBINH aHanu3 AaHHbIX U Big Datay oOcyxnena Ha
3acenanuu Kadeapsl MPUKIATHON MaTeMaTHKH MPoTokod Ne 10 «18» mas 2023 r.
3aBenyrouuii kadeapoii (BelmycKaromei) /

—7

[Mucemenckuii A.B., kaua. ¢pu3.-MaT. HayK., TOIICHT =T /{ﬁ

Paboyas mporpamma AMCHUIUIMHBI « Y TIIyOJIeHHBIN aHamu3 JaHHbIX U Big Datay yTBepkaeHa Ha
3acelaHuM y4eOHO-METOANYECKON KOMUCCUH (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
NPUKIAIHON MaTeMaTuKu IpoTokoa Ne 5 «19» masg 2023 r.

[Ipencenarens YMK ¢akynbrera KoBanenko A.B. —

PentenseHTHI:

Tanomuukosa TatesiHa JIeoHnnoBHA.

JIOKTOp menaroruueckux Hayk, KaHauaaT (pU3uKo-MareMaTHIeCKuX HayK, Mpodeccop.
[ToueTHbIl pabOTHHUK BBICIIETO MPOdecCHOHATBHOTO 00pa3zoBanus PO. JlupekTop HHCTUTYTa
¢ynnamentanbubix HayK (MOH)DPI'BOY BO «KyoI' TY ».

Mapkos Burtamuii Hukomnaesuu.

JoxTop Texunyeckux Hayk. [Ipodeccop kadenpsr nHGOPMAIIMOHHBIX CHCTEM H
MPOrPaMMHUPOBAHUS UHCTUTYTa KOMIIBIOTEPHBIX CUCTEM M MH(POPMAIIMOHHOW 0€30IaCHOCTH
(MKCulb) ®I'BOY BO «Ky6oI'TY».



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 3agauu TUCHUILIAHBI
B 3anmaun kypca «bosblie JaHHbIE» BXOIST:

1.2.1. mOATrOTOBKA CIEUHUAINCTOB, CTIOCOOHBIX TPUMEHSTh MOTyYCHHbIC 3HAHUS IS
pelieHys NPUKIaJHbIX 3aa4, BIaJACIOMUX JTOCTATOYHBIMHU 3HAHUSIMU OCHOBHBIX
TEOPETUUECKUX ITOJI0KEHUN Kypca «bosbllne JaHHBIEY;

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

Jucnummaa b1.0.37 «bonbime maHHBIC» OTHOCHTCS K 00s3aTeinbHON wacTu bioka 1
"IucuuIuinHbl (Moaynu)" yd4eOHOTo IJlaHa. UKJIAa MaTeMaTH4YeCKHX, €CTECTBEHHOHAYYHBIX U
OOIIETeXHUYECKUX JUCIUILIINH.

Heo6xonumeiM TpeOOBaHHEM K «BXOIHBIMY» 3HAHUSAM, YMEHUSM M ONBITY JAEATEIbHOCTU
00yyJaromerocsi Mpu OCBOCHUU JAAHHOW JMCLUUIUIMHBI SBISIETCS YBEPEHHOE BIIAJICHUE 3HAHUSAMU
no mnpeameram «AinreOpa W aHAIUTUYECKas TEOMETpUs», «MaTeMaTudecKuil 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

3Haer OCHOBHBIE 0a30BbIE
TEOPETUYCCKUE TIOHATHS, METOJIbI,
QJITOPUTMBI aHaJIM3a OOJIBIIINX

JAHHBIX, CBA3aHHbIE C MH(POPMATUKOM
1 MHGOPMAITMOHHBIMU TEXHOJOTHUSIMU

YMeeT MpUMEHSITh OCHOBHBIE METO/IbI 1
TEXHOJIOTHH PaOOTHI ¢ OOJIBITUMHU
TaHHBIMH JJ1s1 pa3pabOTKH
WH(POPMAIIMOHHBIX TEXHOJIOTHIA

Baaneer 0a30BbIMUH METOJaMH
MOJTyYCHUS YIITYOJICHHBIX 3HAHUH IS
pelieHus TEOPETHUECKUX 31
MPHUKJIAJHBIX 3a7ad B o0JracTu
MH(OPMAIIMUOHHBIX TEXHOJIOTHH

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) 46,3 46,3
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) 53,7 53,7
OO6m1ast TpyA0€MKOCTh Jac 108 108

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).

AynuropHas pabota | BueaymuTopHas
No HaunmenoBanue paznenon Bcero Boero KCP P a6OIZZHTp0
J | JIP CPC
b
1 2 3 516 7 8 9
1. |Texmonoruu Big Data 2| - - - 6
2.  |Mudomounck 2| - - 2 12
3. Pacnipenenennsie (haityioBbIE CHCTEMBI, 4l 14 2 ) 12
CUCTEMBbI BU3yaIU3aIMH JaHHBIX
4.  |Metoabl yriay0JIeHHOTO aHaIN3a TaHHbBIX. 2| - - 2 12
TexHOoJOTHM YTIyOJIEHHOTO aHAIHM3a 2 11,7
5. 4 | 14 2
OOJIBIITUX JTAHHBIX
Bcero no pasznenam IUCIUIIIIAHbBI 14| 28 4 8 53,7
HKP 0,3 0,3 0,3
KonTtponb 57,3 | 57,3
HUmoeo 3a 8§ cemecmp: 108 | 108 |14 28 4 8 54

IIpumeuanue: JI — nekuuu, I13 — npaktuyeckue 3ausatust / cemunapsl, JIP — nabopatopusie 3ausatus, CPC

— CaMOCTOATCIbHAs pa60Ta CTyACHTa

(I)opMa NMpPpOBECACHUSA aTTECTAUHU MO TUCHHIIVIMHE: 3K3AMEH 6 B0OCbMOM cemecmpe.




2.3 Conepxxanue pa3aesioB (TeM) IMCUMILIHHbBI
2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA.

. dopma
HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI
Ne TEKYIIEro
pasnmena (cemuHApOB)
KOHTPOJIS
1 2 3 4
1. |Texnonoruu Big Poct naHHBIX, IPUYUHBI U CIEICTBHS; 00JIauHbIe YceTHBIH onpoc,
Data BBIUKCJICHHS U TEXHOJIOTHH; Tapaurma TECTUPOBaHUE
MapReduce; xpanenue OONMBIINX JaHHBIX, IICHTPHI
00pabOTKH OOJIBITNX JIAHHBIX.
2. OCHOBHBIE IOHATHS, UCTOPHS BOSHUKHOBEHHUSI, | Y CTHBIN ONpOC,
cxembl web-mouncka, moucKoBoi cnainep, TECTUPOBAHUE
Hudononck MIPOCTIOHCUPOBaHHBIN nouck, PageRank ot Googl,
paHXUPOBAHUE PEKIIAMBI, TOHSATHE KauyecTBa
NIOMCKA
3. |Pacnpenenenuble Mertoap! pacnipeieIeHHOM 00paboTKK OOIBIINX YcTHBI onpoc,
baitosble cuctemsl, [1aHHBIX B Hadoop, HepensinoHHbIe 0a3bl JaHHBIX | TECTHPOBAHHC
CHCTEME NoSQL, CPABHEHHE € PEIALMOHHBIMHU. Bl-cucremst
(Tableau, Microsoft PowerBI)
BU3yaJIU3alluu
JTAHHBIX
4. CylecTBYIOIINE KEUCHI, TPUMEPHI TPAKTUYECKOTO | Y CTHBIN OMpoc,
MIPUMEHEHHUSI, OMMCAHNUE METO/a, TUIIbl HEHPOHHBIX | TECTUPOBAHUE
Merozet cereit, MeTo 16l 00yucHHs (00yUYCHHE C YUUTEIIEM,
yrny6neHHoro oe3 YUYHUTECIIA, C HOI[erHHCHI/IeM), HeﬁpOHHHe CceTHu
aHaJIN3a JaHHBIX. JUTs1 pabOTHI ¢ M300pAKEHUSIMU U JJ11 paOOTHI C
TEKCTOM; MaccoBas IEPCOHAIN3ALMS;
pPEKOMEH1aTeIbHbIE CUCTEMBbI
5. Ucnons3oBanue Python mis yrimybneHHoro ananusa| Y CTHBIH onpoc,
JAHHBIX: OCHOBBI fA3bIKA, CTPYKTYPbI TaHHBIX, TECTUPOBaHUE
paboTa ¢ UHJEKCaMH, YNCTKA JAHHBIX,
TeXHOIOr K MaTeMaTU4YeCcKUe orepaluu, onepanun
yrITyGIeHHOTO 00BbEeTMHEHHUS JAHHBIX, arpernpoBaHue JaHHbIX,
BU3YyaJM3alus JaHHbIX. MHOTOCIOMHbBIE
aHanM3a 0OJIbLINX o
HENPOHHBIE CETH, MHOTOKJIACCOBAS
AQHHBIX KIaccuduranys, 3pPeKTHBHOE 00yUeHNE
HEHUPOHHBIX CETEH, CBEPTOYHBIE U PEKYPEHTHBIC
HelpoHHBIE ceTh Ha Python.
2.3.2 3aHATHS CEMMHAPCKOI0 THIA.
3aHATHSI CEMUHAPCKOTO TUIA — HE IIPEYCMOTPEHBI.
2.3.3 JIaGopaTopHBbIe 3aHATHS.
. ®opmMma
HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI
Ne TEKYIIEro
pasnena (cemuHApOB)
KOHTPOJIA
1 2 3 4




HEHUPOHHBIX CETEH, CBEPTOYHBIE U PEKYPEHTHBIE
HelipoHHBIE ceTr Ha Python.

3. |PacmpeneneHHble Pab6ota ¢ Tableau Desktop. ba3zosbie nonsTus, VHAMBUYyaJIbHOE
daitoBBIe CUCTEMBI, |POJIH, THIIBI [OJIEH U BbIYUCICHA. HCTPYMEHTHI MPAKTUYECKOe
CHCTEMbI BHU3yanu3anuu B MeHro ShowMe, 3a/1aHue
BHByATH3AIHY MIPOrHO3UPOBaHUE, CO3JaHKEe Ja0op/ia U UCTOPUH.

TAHHBIX

5. Python s yriybneHHoro aHanusa TaHHBIX: VHAMBUIyaJIbHOE

OCHOBHI SI3bIKa, CTPYKTYPBI IaHHBIX, padoTa ¢ MPaKTUYECKOE
MHJEKCaMH, YUCTKA JaHHBIX, MaTeMaTHUYeCKue 3aJlaHue

Texunonoruu OIlepaLyH, OIEPaliy 00beJMHEHUS TaHHBIX,

yIIyOIIEHHOTO arperupoBaHue JaHHbBIX, BU3YAIU3alUs JaHHbBIX.

aHanu3a Oonpiux  |MHOroCIOiHBIE HEHPOHHBIE CETH, MHOTOKJIACCOBAs

JTAHHBIX knaccudukanys, 3G pekTuBHOE 00yUeHUE

2.3.3 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)
KypcoBble paboThl - HE TPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJIs1 CAMOCTOATEIbHOH padoThl
00y4aloIUXCcs 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 Mmacrepa a3eH B Tableau. / mep.
c auri. A. 0. I'mabko. — M.: JIMK Ilpecc, 2021. — 546 c.: un.

1. |YrnyOnennsiii anamu3  |Hukonenko C., Kamypun A., Apxanrensckas E. I'myGokoe
naHHbIX (HerpocereBbie |o0ydenmne. — CII6.: ITutep, 2018. — 480 c.: un. — (Cepust
TEXHOJIOTHH ) «bubnroTeka mMporpaMMmCTa)

2. |YrnyOnenuslii aHanu3  |BBenenue B ctaTucTHyeckoe 00ydeHUE ¢ IpuMepamMu Ha si3bike R
nanHbIX (peanusais Ha (Python v ananu3 naHHbIX
sa3pikax R u Python) [TpuknagHoe mammHHOE oOyuyeHue ¢ nomoiubto Scikit-learn u

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

3. |U3yuenue pa3zuenoB Hadoop. [Togpo6Hoe pykoBOJICTBO
Kypca «YriuyOneHnbiii  |BbICOKOHarpykeHHnele — npuioxenus.  IIporpammuposanue,
aHanM3 JaHHBIX M Big  [MacmrabupoBaHue, 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




Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYYaIONIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/0POBbS U BOCHIPUATHUS HH(DOPMAITIH:

JList AL ¢ HapyLIEHUAMY 3PEHMUS:

— B TIeYaTHOU (popMe yBEITMUCHHBIM MIPHUPTOM,
— B hopMe PIEKTPOHHOTO TIOKYMEHTA,

— B (hopme ayauodaiina,

— B TIeyaTHOM opMe Ha si3bike bpaiins.

JIist L ¢ HapyLIEHUAMHU ClIyXa:

— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnig aui ¢ HapyIeHUSIMH OIIOPHO-JIBUTATEILHOTO amnmnapara:
— B IIeYaTHOU ¢opme,

— B hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. OﬁpaaoBaTe.Hbele TEXHOJOTUH, NPUMECHACMbBIC NMPH OCBOCHMHU JTHCIHHUIIIMHBI

(Moxys)
B coorBercTBUM ¢ TpeOOBaHMAMM IO HAMpaBICHHIO TMOJArOTOBKU peaau3anus

KOMITIETEHTHOCTHOTO TOJX0J1a JOJDKHA MPEAyCMaTPUBaTh IIMPOKOE MCIOIb30BAHUE B yUCOHOM
npoliecce aKTUBHBIX U UHTEPAKTUBHBIX (hOPM MTPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISIIHIA,
JICTIOBBIX ¥ POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIHi1, ICUXOJOTHUYECKUE U MHBIE TPEHUHTH) B
COYETAaHUM C BHEAYIUTOPHOH paboOTOH C 11eTbI0 (OPMHUPOBAHUS U PA3BUTHUS MPOQECCHOHATBHBIX
HABBIKOB 00YyYaIOIINUXCSI.

B mporecce npenogaBaHus TUCHUIIIIMHBI IPUMEHSIOTCS CIICYIOIINE METOIbI O0yUeHHS:

Ilpobnemnan nexyus. HaunHaercsi ¢ BOMPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOZ€
U3JI0KEHUS] Marepuasia Heo0XOoAWMO pemuTh. JIeKnus CcTpouTcs TakuM oO0pa3oM, YTO
NESATENIbHOCTh CTYJEHTa MO ©€ YCBOCHHMIO MPHUOIMKAECTCS K TMOUCKOBOM, MCCIIEIOBATEIHCKOM.
OOs3areneH Iuallor MpernojaBaTeNs U CTyIeHTOB. [IpuMepom mnpoOIEeMHON JIEKIUH MOXKET
CITy>KUTb JIEKIUs 1o TeMe: « MopalibHble acTieKThl OOJBIINX JAHHBIX).

Jlexyus-koncynomayus, npu Kotopoit 10 50% BpeMeHN OTBOJUTCS HA BOIPOCHI CTYICHTOB.
Jleximsi — koHCynbpTanus HambOosjee S(PQexkTuBHA, €CIM SBISETCS 3aBEpIIAIONICH JIEKIHeH
cemecTpa.

Jlexyus-eusyanuzayusi. YUUT CTYIEHTOB IPeoOpa3oOBBIBATh YCTHYI0 W HHCbMEHHYIO
UHPOPMAIIMIO B BU3YAIbHOH (hOpMeE; HCIONB3YIOTCS CXEMBI, pUCYHKH, YEPTEXKH, K MOITOTOBKE
KOTOPBIX IpUBIIEKatoTcs oOyyatomuecs. B kypce «YrayOiennsiii ananu3 nanabix U Big Datay k
TaKUM JICKIIUSIM OTHOCSITCS JICKIIUU, TEMATHKA KOTOPBIX CBA3aHA MOJACISIMHA 00pabOTKH OOBIITUX



JAHHBIX.

Ha npaktrueckux 3aHATHAX UCTONB3YIOTCS HEUTPOBBIE HIMHTAIMOHHBIE METOIBI OOYUCHHUS

3anamus ¢ npumeneHuem 3ampyoHAIOWUX YC08ull (BpEMEHHbIE OTPaHUYCHUS; 3alPeIICHHS
Ha KCIIOJIb30BaHUE OMPENCTICHHBIX METOAMK; MH(OPMAlMOHHAS HEJOCTaTOYHOCTh). Hampumep,
TeMa: «KMHOTOMEPHBI aHATHN3 JaHHBIXY.

Memoo Jlenvghu TPynmoBOro pemieHHWs TBOpPYECKUX 3agad. [lomoraer BeIOpaTh U3
IpeyiaraeMoi Cepuu aabTepPHATUBHBIX BAPHAHTOB JIYUIIUI: OT YWICHOB TPYIIbI TpeOyeTcs AaTh
OLICHKY Ka)XJIOr0 BapHaHTa B OIPEEJICHHOM MocieaoBaTeabHOCTU. [IpuMepoM MOXKeT CITy>KUTh
pakTH4YecKoe 3aHsaTue no teme: «IIpakruyueckas peaau3zaiysi METOJOB aHAJIN3A JaHHBIX).

B npornecce nmpoBeneHus NPaKTUYECKUX 3aHATUA MOYXHO MCIIOJIb30BaTh TAKOM METOJ, KaKk
denogas uepa (ArpoBOM MMHTALMOHHBIN METOX), Hampumep, mo Teme: «CucreMa JTUHEWHBIX
ypaBHeHUi». JlenoBast urpa - ¢opma u MeTon 00ydeHHs, B KOTOPOH MOJICIIUPYIOTCS IIPEIMETHBIH
U COIMANBHBIN acleKThl coaep)kaHus MpodecCHOHaTbHON NesTeNnbHOCTU. [IpeqHasHadeHa ams
OTpaboTKH TpodheCCHOHANBHBIX YMEHMA W HaBBIKOB. B 11eoBOW Wrpe pa3BepTHIBACTCSA
KBa3UNpoQeccHOHAIbHAs JeSITeIbHOCTh O00ydYaloluXcsd Ha WMUTAIMOHHO-UTPOBOM MOJIENH,
OTpaXKarlllell colep)KaHUe, TEXHOJIOTMH M JUHAMHUKY MpO(ecCHOHATBbHOW JesTeIbHOCTU
CIEIHAIIUCTOB, €€ IEeNOCTHBIX (parMeHTOB.

bunapnoe s3amsamue — ogHa w3 3(PPEKTUBHBIX METOJMK, MO3BOJISAIOMIAS Haubosee
3QPEKTUBHO JIEMOHCTPUPOBATH MEXKIIPEIMETHbIE CBS3H, (POPMHUPOBATH MPOPECCHOHATbHBIC
KOMIETCHIIUMA CTYJEHTa, a TakKe CHOCOOCTBYIOIIAs AaKTHUBU3AIMHU y4eOHOTO mporecca (Tp.
3aHsATHE 10 TeMe: OpraHu3anus TaHHbIX ).

Texnonozusi paseusaroujeri Koonepayuu — MEKINYHOCTHbIE KOMMYHHUKAIlUU, B OCHOBE
KOTOpBIX OepeTcs CoCOOHOCTh MHAMBHA BCTaTh HA IMO3ULMIO IPYTOro YEJIOBEKA WU TPYIIIbI
JIOJIeH, U TOJIBKO C ATOM MO3HIIMH OIEHUTh CBOM COOCTBEHHBIE nelicTBus. PaboTa B rpynmax (Tip.
3aHATHE TaOOPATOPHOE).

B nponecce o0yuyeHusi CTYIEHTBI Y4acTBYIOT B MOCTPOCHHM MaTeMaTHYECKUX Moeleit
MPAKTHYECKUX 3a/1a4, BBISIBICHHH YCTOMYHUBBIX AITOPUTMOB PEIICHUS 3a/1a4.

NuauBuayanbHble 3aJaHus, CAMOCTOSTENBHBIE M KOHTPOJIbHBIE pabOThI, pacu€THO-
rpaduueckie paboThl BHIMOIHSAIOTCS CTYACHTAaMH B MIMCbMEHHOH (opme. Mcnonb3yercs: 6anbHO-
pPEUTHHIOBAsi CUCTEMA OLIEHKH PE3yJIbTaTOB.

KauectBo 00ydeHus nocturaercsi 3a CYeT MCIOJIB30BAHUS CIEAYIOUMX aKTUBHBIX U
WHTEPAKTUBHBIX (OpM Y4eOHON pabOThI: aKTHBHBIC JICKIIMH, UTPOBas TEXHOJIOTHs, OWHApHOE
3aHSATHE, JIeTI0Bas Urpa, TEXHOJIOTHS Pa3BUBAIOIIECH KOOMEepalu U Ap.

VYV nenpHBIN BEC 3aHATHM, TPOBOIUMBIX B MHTEPAKTUBHBIX (hopMax, IpUBEAEH B TabIuUIIE 7.

Tabmuma 7
Bup 3anstus Hcnonb3yeMble MHTEPAKTUBHBIE KonuuectBo
Cemectp
(JI, T1P) o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB

[TpoGiiemHas jexuus, JEKIUsI-BU3yaTu3alus,

b JEeKIUsl — TMpecc-KOH(MepeHI s, JICKIHs- 10
Oecema WM JICKIUS-AUCKYCCHUS, JICKIUS C

1 pa3bopoM KOHKPETHOM CUTYaIlUuu

p Ucnons3zoBanue METO/IOB PYIIOBOIO 10

pelIeHusl TBOPUECKUX 3a7ad.




[IpoOnemuast neKuus, JTEKIUSA-BU3yaIU3aIIHs,
b JeKIUsl — TMpecc-KOH(MEpeHIHs, JICKIHsI- 10
Oecema WM JIEKIUSA-AUCKYCCHUS, JIEKIHUS C
2 pa3b0poM KOHKPETHOM CUTYalluu
I Hcnons3oBanue METOJIOB TPYIIOBOTO 10
P pelIeHrs TBOPUYECKUX 3a7a4
Hmoeo: 40

Jnsg nui ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpPraHU3aLUs
KOHCYJIbTallMii C UCTOJIb30BAHUEM DJIEKTPOHHOU IMOYTHI.

4. OueHoYHbBbIE CPeACTBA JJIf TEKYIIero KOHTPOJSl yCIeBaeMOCTH M MPOMEKYTOYHOM
aTTrecTanuu
OreHouHBIE CpelcTBa IpeJHAa3HAuYeHbl Ul KOHTPOJIS M OLEHKHM 00pa3oBaTeNbHBIX
JOCTIKEHUH 00yJaroluxcsi, OCBOUBIINX Iporpammy yueOHoi aucuumumisl 51.0.37 «bonbmme
naHHbIe». OLICHOYHBIE CPEICTBA BKIIOYACT KOHTPOJIBHBIE MaTEpUabl UIsl IPOBEACHNS TEKYLIero
KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalMH.

Texkyumuii KOHTPOJb YCIIEBAEMOCTH MPEICTABISAET COOOH MPOBEPKY YCBOCHHUS
y4e0HOT0 MaTepHaa, peryjsipHO OCYIIECTBISIEMYIO Ha MPOTsHKeHUHU cemecTpa. K qocTonHcTBaM
JAHHOTO THUMIAa OTHOCHUTCS €ro CHUCTEMaTHYHOCTb, HEMOCPEACTBEHHO KOppeIupyromas c
TpeOOBaHMEM MOCTOSIHHOTO M HEMPEPHIBHOTO MOHUTOPUHTA KauecTBa O0yUYeHUSI.

Texyruit KOHTPOJIb YCTIEBAEMOCTH CTYICHTOB MIPEACTABIISIET COOO:

— YCTHBIN onpoc (TPYNIOBON UM WHIUBUTYATBHBIN );

— IPOBEPKY BHITIOJIHEHUS TUCbMEHHBIX JIOMAIITHUX 3aJaHUM;

— MPOBEJICHNE KOHTPOJIBHBIX PaboT;

— MpOBe/ICHNE KOJUTOKBUYMOB (B MUCBMEHHOU (hopMme);

— KOHTPOJIIb CAMOCTOSITEIILHOW paObOThI CTYIEHTOB (B MUCHMEHHOW WM YCTHOU hopMme).

JIist caMoCTOSAITEIbHOM pabOThl MUCIOJNB3YeTCs Y4eOHO-METOMUYECKoe obOecreueHrne Ha
OyMaXKHBIX M AJIEKTPOHHBIX HOCHUTENIAX. TeMaThka caMOCTOSITETbHOW pabOThl COOTBETCTBYET
COZIEP)KAHUIO PA3[esIOB JUCLHUIUIMHBI M TeMe JAoMallHero 3afganus. OcBoeHue marepualia
KOHTPOJMPYETCS B MPOLIECCE NPOBEACHUS MPAKTUYECKUX 3aHATHM.

KoHTponbHbIE BOMPOCH M 3aaHusl IS IPOBEACHUS TEKYIEro KOHTPOJIS BEIOUPAIOTCS
U3 COJIEp’KaHMs pa3lieloB ANCHHILIMHBL. BBIMONIHEHNWE JOMAIHEro 3aJaHusl 00ecreYnBaeT
HEMPEepBhIBHBIA ~ KOHTPOJIb 32 MPOIIECCOM OCBOEHHS y4yeOHOro Marepuana KaxJIoro
00y4Yaromerocsi, CBOeBpEMEHHOE BBISIBIICHHE U YCTPAHEHHE OTCTaBAaHUN M OIIHOOK.

IIpome:kyTOUHAs aTTECTAIUSA 10 UTOTaM OCBOEHUS IUCLUILIMHBL: 8§ CEMECTpP — HK3aMEH;
[IpomexxyTouHast aTTecTalys NPeACTaBICHA TUIIOBBIMY 3a/1a4aMU IO BCEM MPONECHHBIM TEMaM,
a TaK e HK3aMEHAMOHHBIMH BOIPOCAMU IO JIEKITAOHHOMY MaTepHaly.

K ¢dopmam Tekymiero KOHTpOJSi OTHOCHTCSI MPOBEPKA MPAKMUYECKUX UHOUBUOYATbHLIX
3a0auy, KOTOpas SIBJISIETCS OJHOW M3 CIOKHBIX ()OPM MPOBEPKH; OHA MOKET NMPUMEHSATHCS IS
OLICHKM 3HaHUM 1o 0a30BbIM M BapUATUBHBIM JUCLUUIUIMHAM BCEX IUKJIOB. MHIuBHIYyanmbHas
IpakTUYecKasl 3ajaya, Kak MpaBWIO, MPEACTaBIseT COOOM 3adaHHMe CpeaHEil CIO0KHOCTH,
TpeOytomiee MOMCKa OOOCHOBAHHOTO pPEIICHHE C NMPUMEHEHHWEM HW3YYCHHBIX TEXHOJIOTHH H
Mozelnel. Bo Bpems mpoBepKU U OLICHKH 3aJIaHUi TPOBOJUTCS aHAIN3 PE3YyJIbTATOB BHITIOJIHEHHUS,



BBIABIAIOTCA THITMYHBIC OHII/I6KI/I,

a TaKXKXC MNIPHYHHEBI

WHIAWBUYAJIbHBIX MMPAKTUYCCKUX 3aHaHHﬁ MPUBCACH HUXKC.

HUX TIIOABJICHUA. HepequL TEM

Ipakxmuueckoe 3adanue 1. llpensaputensHas oopadoTka nanubix B Tableau

Ilpakmuueckoe 3adanue 2. Buzyanuzanus nanabix B Tableau

Ipaxmuuyeckoe 3a0anue 3. Knactepusoiii ananu3 B Tableau

Ilpakmuueckoe 3adanue 4. llpuknaanele 3a7a4u yriyOJIeHHOTO aHATN3a TaHHBIX

Ilpakmuuecxoe 3a0anue 5. Texnonoruu Big Data

CTpyKTypa OLIEHOYHBIX CPEACTB /sl TeKYLIeil i MPOMeKYTOYHOH aTTeCTAllUN

HaumenoBanue OLICHOYHOTI'O CpEACTBA

BXOJHBIC TAHHBIC TIPH
peuicHuun 3a1a4 B obactu
npm(nazmoﬁ MaTCMaTHUKH U

3aJa4 Ha OCHOBEC
N3Y4YCHHBIX MCTOJ0B U
AJITOPUTMOB

Ne Kon n nanmerosanue PesynbraTel 00y4yeHus . [IpomexxyTouHas
n/m WHHKATOpa Texymuuii KOHTPOJIb arTecTams
HOIIK-1.1 (06.016 A/30.6 | 3HaeT OCHOBHbBIC Bompocs! nist Bomnpoc 1, 2 6unera
3u.3) CriocoGen npumensTsh | 0a3oBbie YCTHOTO 9K3aMeHa
(yHIaMeHTaNbHBIE 3HAHHS, | MATCMAaTUYCCKUC 3HAHUS | (TUCHMEHHOTO)
nonyuennsile B o6mactn | (OHATHS, METO/IbI, orpoca IIo TeMe,
MaTeMatwieckux #  (iwim) | ATOPHTMBI) CBASAHHBIC | hasnemy
GCTECTBEHHBIX ~ HayK, 1 | © HEGOPMATHKOA 1
UCIONb30BaTh ~ HMX  MPH MH(OPMAIKHOHHLIMH
.. | TEXHOJIOTHSIMH
aHamse MPCAMCTHOR My et TIPUMEHSTh IIpakTudeckue Bompoc 3 6uiera
obactn OCHOBHBIC METOIbI 1 paGoter 1-4 SK3aMeHa
HOIIK-1.2 (40.001 A/02.5 | @IrOpUTMBELE
3H.2) OTedyecTBEHHBI U (bynnamenTanbHok
. MaTeMaTUKe U
Mg}myHapoz[HLm omBIT B | (bopmaTiKe s
00JacCTH MaTEeMaTUYECKUX U
(M) eCcTeCTBEHHBIX HAYK, U f{i?(?}fﬁiﬁ?mﬁﬂmx
1 HCITI0JIb30BATh ux B TEeXHOJIOTHI
npodecconanbHOMI Biageer 6a30BbIMH YeTHblii onpoc JlomoiHUTEIbHBIS
ACATCIPHOCTH METOJAMH ITIOJTy4YCHMA BOIIPOCHI HA DK3aMCHE
yIITyONEHHBIX 3HAHUN
HOIIK-1.8 (40.001 A/02.5 JUTS pelie s
Jp.2) JleaTenbHOCTD, TEOPETHUECKHX 1
HaNpaBJICHHAS Ha PEMCHHE | 1oy sanag B
3aj1a4 aHAJUTHYECKOTO 06MACTH
XapaKrepa, UH()OPMATUHMOHHBIX
NPEIIONATAIOIINX BBIOOP U | paypono
MHOT000pa3ue akTyaJbHBIX
croco0OB peleHus 3ajad, ¢
UCIIOJIE30BaHUEM
(yHIaMEeHTaTbHBIX 3HAHH,
MOJIYYCHHBIX B 00JIACTH
MaTeMaTHYeCKHX M (MIN)
€CTECTBEHHBIX HAYK
WTIK-1.4 (40.001 A/02.5 3HaeT OCHOBHEIE Bompocs! nist Bomnpoc 1, 2 6unera
3n.2) OTeuecTBEHHEIH 1 MCTOABL 1 aJIFOPHTMBI YCTHOTO IK3ameHa
MEK Ty HapPOIHBIH OBIT AHCLHILTHBL (ueeMeHHOrO)
PEIIEHNS aKTyaIbHBIX 1 Ompoca Io TEMC,
3HAYMMBIX 331849 pasaery
2 Eﬁg;ﬁf;;iramhmmxﬂ " Ymeer TIPUMEHSTD [IpakTraeckue Bomnpoc 3 6unera
W3yYCHHBIC METOJIBI U 3agaun 1-4 JK3aMeHa
HIIK-1.6 (06.016 A/30.6 aNrOpUTMBI Ha HPAKTHKE
V.1) AHausupoBath Baaneer HaBbikaMu IIpakTaeckue JlomoHUTEIbHBIE
peueHus NpakTUIeCKuX | 3amanue 1-4 BOIIPOCHI HAa DK3aMEHE




nH)OPMATUKHI

HIIK-1.8 (40.001 A/02.5
Hp.2) JdesarensHOCTb,
HaTpaBJICHHAs HA PEIICHUC
3a/1a4 aKTyalbHbIC U
3HAYMMBIC 3a]]a91
MIPUKIIATHOW MATEMATHKHU H
nHdopmMaTuku
aHAJMTUYECKOTO XapaKkTepa,
MIPEATIOJIaraloIiX BEIOODP U
MHOroo0pasue akTyaibHbIX
CImoco0OB peNIeHus 3314

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHbIE MATEPHAJIbI, HE00X0AUMBbIe 1JI5l OLleHKH
3HAHMH, YMEHUiIl, HABBIKOB W (WJM) ONbITA JAeATEIbHOCTH, XaPAKTEPHU3YHOIIMX ITAIbI
¢dopmMupoBaHusi KOMIIETEHIMH B Npoliecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbI

BapunanT WHIMBHAYAJIbHOTO TNPaKTHYecKoro 3aganusa Ne 1 mo Teme
«IIpexBapuTtenbHas 00padoTKa JaHHBIX).

HccnenoBanne HaOOpOB HaHHBIX, IMPEACTABICHHBIX Ha TMOPTaje OTKPBITHIX JaHHBIX
data.gov.ru. MccnenoBanue HaOOpOB JTaHHBIX, IIPEICTABICHHBIX Ha rmopTaie data.worldbank.org.
[TocTpoenne aBTOMaTH3MPOBAHHON CHCTEMBI COOpa TaHHBIX C HCTIOJB30BaHueM Tableau.

BapuaHT MHAMBUIYAJBLHOI0 MPAKTHYECKOr0 3aJaHusl Ne 2 no temMe «Buzyanusanus
naHHbIX B Tableauy.

[TocTpouts quarpamMMbl pa3HbIX TUIOB (CMEILLIAHHBIE TUAarpaMMbl, JUArpaMMbl PACcCEsTHHUS,
MJIOCKOE AEPEBO, CIIAPKIIAWHBIL, ITyJIeBasi IuarpaMmma, TUCTOrpaMMa, «SIIUK C ycaMuy, CHMBOJIbHAs
KaprTa, AuarpamMma ['aHnTa) Ha OCHOBE JaHHBIX, MPEJICTABICHHBIX B MHAUBUAYAIbHbBIX TAHHBIX.

BapuaHT MHAMBHAYAJBLHOr0 MPaKTH4YecKOro 3agaHus Ne 3 mo teme «KiacrepHbii
ana;aus B Tableauw».

[Ipow3BecTu KJIacCTEpHBIA aHAIW3 MAHHBIX O MMEIOMIEHCS BBIOOPKE C HCIIOIB30BAHHEM
cpencts Tableau.

BapuaHT MHAMBHAYAJTbHOTO NMpakTHUYecKkoro 3aganus Ne 4 mo teme «llpukiaagnbie
3aJa4M yriry0JIeHHOTO aHAJIH3a JAHHBIX)).

Pemmmts 3a1auy pacno3HaBaHusi 00pasa ¢ HCIOJIb30BAaHHUEM CBEPTOUYHONW HEMPOHHOM CETH.

BapuaHT HHAMBHIYAJBLHOI0 MPAKTH4YECKOro 3aaHus Ne 5 mo reme «Texnosorus Big
Datay.
PaboTa ¢ maHHBIMU C UCTIOJIB30BAHUEM pacipeiesieHHON (halIOBOM CHCTEMOM.

Kpurepuu oneHkn MHIUBUAYATbHBIX IPAKTUYECKUX 3aIaHUI:

— OILIEHKa “3a4T€HO” BBICTABIIAETCS MIPU MOJHOM PACKPBITUM TEMbI KOHTPOJIbHON
paboThl, a TaKKe IPU MOCIEIOBATEIFHOM, YeTKOM M JIOTMYECKH CTPOHHOM €€ HM3JI0KEHHUH.
CTyzeHT oTBe4aeT Ha JOMOJIHUTEIbHbIE BOIPOCHL, TPAMOTHO 0OOCHOBBIBAET IPUHSTHIC PEIICHHUS;

— OILIEHKa ““He 3a4TeHO” BBICTABJIAETCS 3a cilaboe U HEMOJIHOE DPACKPBITHE TEMBI
KOHTpOJ’IbHOﬁ pa6OTbI, HCCAMOCTOATCIIbBHOCTDb U3JIOKCHHA MaTCpUalida, BBIBOJAbI U IMPCAJIOKCHUA,
HOCSIIME OOIIMI XapaKTep, OTCYTCTBHE HATJIATHOTO MPEACTaBICHUS paboThl, 3aTPyAHEHUS MIPH
OTBETaxX Ha BOMPOCHI.

K ¢dopmam KOHTpoOss OTHOCHUTCS 9Kk3ameH — 3TO (hopMa MPOMEKYTOYHOW aTTeCTalluu
CTyJICHTa, ompeensieMas y4eOHbIM IIJJaHOM MOATOTOBKH 110 HanpasieHuto BO. Dk3aMeH ciyXut



¢dbopMOil MPOBEPKU YCIEUTHOTO BBHIMOJHEHHUS OakajaBpaMHU KOHTPOJIBHBIX PabOT M YCBOEHHS
y4e0HOT0 MaTepHaa JICKIIMOHHBIX 3aHATHH.

IIpumepHbIe BONPOCHI K IK3aMeHYy (8 cemectp)

1. OcHoBbl aHanu3a JaHHBIX. OCHOBHBIE ONpPENENCHUS, HMPUHIUI CTPYKTYPhl U OOBEMBI
JTAHHBIX.
OCHOBHbIE IPUHITUIIBI IOCTPOCHUSI CUCTEMbI aHAIN3a IaHHbIX.

(98]

COop ¥ MOATOTOBKA JAaHHBIX: OOIIME CBEICHUS, MCTOYHHKHU JAHHBIX, COOp MaHHBIX,
MOJITOTOBKA JaHHBIX JUIsl paboTel ¢ Tableau

Tableau Desktop. ba3oBbie MOHATHS, POIH, TUIIBI TIOJICH ¥ BBIYMCICHUH.
[TpoekTHpoOBaHKE TaTACOPCOB

OO0OHOBIIEHNE TaHHBIX

Pabora ¢ ncrounnkammu

© NNk

BapuanTel coeqnHeHHI

9. bazoBsie Bu3yanu3anuu: Bar Charts, Line Charts, Scatter Plot, Tables, Dual Axis
10. Beruucnsiemble nosist, mapaMeTpsl

11. ®opmarupoBanue

12. [yOnukanus JOKYMEHTOB U COBMECTHOE MCIIOJIb30BaHHE

13. anroputmbl 00yUeHUsT HEUPOHHBIX ceTell. Peanm3anus Ha s3pikax R u Python
14. Data Mining.

15. beicTpoaelicTBUE CUCTEM aHaln3a JaHHBIX

16. OcHoBsl Texnonoruit Big Data. Ux npenmyiiiecTBa 1 orpaHu4YeHUs.

17. Hadoop u MapReduce.

18. Pacnpenenennas ¢aitnosas cuctema HDFS.

19. NoSQL, HBase, Cassandra, YARN.

20. 3agaun MapReduce nHa YARN.

21. UnpopmMaimoHHbIH MOKUCK.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs!

Ouenka Kputepun orieHuBaHus 10 SK3aMEHY
BhICOKHi OLEHKY «OTINTHOY 3aCIYKUBACT CTy/CHT, OCBOUBIIIUY 3HAHUS, yMeHH1,
YPOBEH «5% KOMIETEHIIMH ¥ TEOPETUYECKUI MaTepual 6e3 MpoOesoB; BHITOIHUBIIUT
(oTmiumo) BCE 3aJlaHUs, MPEIyCMOTPEHHBIE Yy4YeOHBIM IIJJAHOM Ha BBICOKOM
KayeCTBEHHOM YPOBHE; MPAaKTHYECKHE HAaBBIKM MpPOodhecCHOHATbHOTO
PUMEHEHHUS OCBOCHHBIX 3HaHUN C(HOPMUPOBAHEI.
Cpennnit OLICHKY «XOpOIIO» 3acly>KMBAaeT CTYAEHT, MPAaKTHUYECKU MOJHOCTHIO
YPOBEHB «4» OCBOUBIIIUY 3HAHMSI, YMEHHSI, KOMITIETEHIIUU U TEOPETUIECCKUI MaTepual,
(xoporo) y4eOHbIC 3aJaHMsi HE OIICHEHbl MAaKCHMAJIbHBIM YHCJIOM OalljioB, B
OCHOBHOM C()OPMHUPOBAJ MPAKTUICCKUE HABBIKH.
[Toporossiii OLICHKY «YJOBJIETBOPUTEIHHO» 3aCIIy’)KMUBaeT CTYACHT, YacTHYHO C
YPOBEHB «3» npoOelaMd  OCBOWBINUN  3HAHUS, YMEHUS, KOMIIETCHIUH U
(YIOBIETBOPUTE | TEOPETHYECKUN MaTepwall, MHOTHE Yy4eOHbIe 3aJaHus JuO0 He
JILHO) BBIIOJIHMII, JHOO OHHM OIEHEHBI YHCIOM OalIoB OJHM3KHM K
MUHUMAJIbHOMY, HEKOTOPbIE MTPAKTUUYECKHE HaBBIKU HE CHOPMUPOBAHBI.
MuHUMANBHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO) 3aCIyKHBAET CTYJEHT, HE OCBOUBILIUI
YPOBEHB «2) 3HaHUS, YMEHUS, KOMIIETEHIIMN U TEOPETUYECKUil MaTepual, yueOHbIe
(HEeyIOBJICTBOPH | 3a/laHUs HE BBINOJIHWI, IPAKTUUYECKUE HABBIKU HE COPMHUPOBAHBI.
TEJHLHO)




OHCHO‘IHBIC cpeactBa s HMHBAJIMAOB W JIMI C OrPaHUYCHHBIMU BO3MOXKXHOCTAMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM X WHAUBUAYATBHBIX TICUXO()U3NIECKHX OCOOCHHOCTEH.

—Ipu HCOGXOI[I/IMOCTI/I HHBaJIMAAaM U JIMIaM C OrpaHUYCHHBIMU BO3BMOXKXHOCTAMU 3JOPOBbA
NPEOCTABIISIETCS TOTIOIHUTEIIFHOE BPEMs JIJIs IIOATOTOBKM OTBETA Ha 3K3aMEHE;

— IIPU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YyUEHUS] HHBAINIOB U JIMIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI TIPEIyCMAaTPUBACTCS MCIIOIh30BAHNE TEXHUYECKUX
CpeacTsB, HCO6XO,Z[I/IMBIX UM B CBA3U C UX UHIUBUAYAJIbHBIMU OC06CHHOCTHMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI ¢ OTPAHMYCHHBIMHI BO3MO)KHOCTSIMHU 37TOPOBbS
U HWHBAJIWAOB IHpoucaypa OLCHUBAHHA PC3YyJIbTATOB 06y‘-IeHI/ISI II0 JUCHUIINIMHE MOXCET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

Hpoue;[ypa OIICHUBAHHA PC3YJILTATOB 06y‘-IeHI/I$I HHBAJIMAOB W JIMI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIHHE (MOMYJIIO) TIPEAyCMATPHBACT TPEAOCTABICHHE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OrPAaHHYEHHUSIM HMX 370POBbS U BOCIPHUSITHA
nHpOpMaIuu:

JList AL ¢ HapyLIEHUAMU 3PEHMUS:

— B TIeYaTHOM (popMe yBEITUUCHHBIM MIPHUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist AT C HApYIICHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAIl ¢ HAPpYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepedeHb y4eOHOI JuTepaTypbl, HHPOPMANMOHHBIX PeCYpPCOB H T€XHOJIOTHil
5.1. YueOHas qureparypa
1. AHanu3 1aHHBIX | y4eOHUK Ui akajeMudeckoro Oakanaspuara / B. C. MxurapsH [u ap.] ;
non pen. B. C. Mxurapsina. - M. : FOpaiir, 2018. - 490 c. - https://biblio-
online.ru/book/CC38E97A-CCES5-4470-90F1-3B6D35ACCOB4.

2. Kpyruxos, B. H. Ananu3 gannsix : yue6Hoe nocooue / B. H. Kpytuxos, B. B. MemieukuH ;
MunuctepcTBO 0Opa3zoBanus U Hayku Poccuiickoit @enepanuu, OenepanbHOE TOCYAapCTBEHHOE
010/ KETHOE 00pa30BaTEIHFHOE YUPEIKICHUE BBICIIETO TPO()ECCHOHATEHOTO 00pa30BaHUs
«KemepoBckuil rocy1IapCcTBEHHbBIN yHUBEPCUTETY. - KeMepoBo : KeMepoBckuii
roCcy/apCTBEHHBINM yHUBEpcUTeT, 2014. - 138 c. -

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

3. bpanar, 3. AHanu3 1aHHBIX | CTATUCTHYECKUE U BEIYUCIUTEIbHBIC METOIBI JUIs1 HAYYHBIX
paboTHHKOB U uHXkeHepoB / 3. bpauar. - [b. m.] : MUP , 2003. - 1 anextpon. auck (CD-ROM). -
ISBN 0387984984.

4. Tropun, FOpuit HukonaeBud. AHaINU3 JaHHBIX HA KOMIBIOTEPE : yaeOHOE TTOCOOHue 10 KypCy
MpUKJIATHOW cTatucTuku s ctyaeHToB BY3os / 10. H. Tropun, A. A. Makapos ; of pen. B.
3. @urypHoBa. - M. : ®unancsl u cratuctika : UHOPA-M, 1995. - 384 c. : un. - bubnuorp.: c.
377-380. - ISBN 586225126. - ISBN 527910820

5. bpanar, 3urmyna. AHanu3 ganHbIX. CTaTUCTUYECKUE M BHIYMCIUTEIbHBIE METOABI JUIS
HaYYHBIX PaOOTHUKOB U MH>KeHepoB / 3. bpaunr ; nep. ¢ anrn. O. W. Bonkosoii ; nmox pex. E. B.



Yenypuna. - M. : Mup : ACT, 2003. - 686 c. : ui. - bubauorp.: c. 651-654. - ISBN 5030034781.
- ISBN 5170197780.

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

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

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

4. O9bC «ZNANIUM.COM» WWW.ZNANIUM.COM

5. OBC «JIAHb» HTTPS://E.LANBOOK.COM

IIpodeccnonanbHbie 6a3bl JAHHBIX:

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

Scopus HTTP://WWW.SCOPUS.COM/

ScienceDirect WWW.SCIENCEDIRECT.COM

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

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

[TomHOTEKCTOBBIE apXUBBI BEAYIINX 3allaJHBIX HAyYHBIX )KYpHaJoB Ha Poccuiickoit
HJIaT(bopMe HayuHbIX )xypHasioB HOMKOH HTTP://ARCHIVE.NEICON.RU

7. HauwmonanbHas  anekTpoHHas Oubnmoreka (mocTym K DJIEKTpOHHOW — OMOIHMOTEKe
nucceptanuii Poccuiickoit rocygapcrserHon oubnuorexu (PI'6) HTTPS:/RUSNEB.RU/

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

9. DnexrponHas koymekius 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. YuuBepcuterckas unpopmanuonsas cucrema POCCUSA HTTP://UISRUSSIA.MSU.RU

SNk v =

HNHpopManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynpranT [lmroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYII 10 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcbl cBOOOHOTO T0CTYHA:
1. Awmepukanckas nareHTHas 6a3a 1anasix HTTP:/ WWW.USPTO.GOV/PATFT/



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

3. KubepJlenunka (HTTP:/CYBERLENINKA.RUY/);

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

5. ®enepanbHblii mopran "Poccuiickoe oopazoBanue" HTTP://WWW.EDU.RU/;

6. Hudopmannonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
HTTP://WINDOW.EDU.RU/;

7. Enunas komnekius nudpoBbix oopazoBatenbHbIX pecypcoB HTTP:/SCHOOL-
COLLECTION.EDU.RUY/ .

8. denepanbHbIil HEHTP UH(DOPMALIMOHHO-00pPA30BaTENIbHBIX PECYPCOB
(HTTP://FCIOR.EDU.RUY/);

9. IIpoekt ['ocyapcTBEeHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymkuna
"O6pazosanue Ha pycckom" HTTPS://PUSHKININSTITUTE.RU/,

10. CnpaBouyHo-uapopmannonnbiit mopran "Pycckuit s3p1k" HTTP:/GRAMOTA.RUY/,

11. Cmyx6a Temaruueckux ToinkoBbIx cioBapeit HTTP:/WWW.GLOSSARY.RU/;

12. Cnoapu u sHnuknoneauu HTTP://DIC.ACADEMIC.RU/;

13. O6pazoBarensHbiii mopran "Yueba" HTTP:/WWW.UCHEBA.COM/;

14. 3axonompoekT "O06 o6pazoBanuu B Poccuiickoit @eneparuu". Bonpock! 1 0TBETHI
HTTP://XN--273--84D1F.XN--P1AI/VOPROSY _I OTVETY

CoOcTBeHHBIE 2JICKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbIe pecypcebl KyoI'y:

1. Cpena mogynsHoro nuHamudeckoro ooyuenus HTTP:/MOODLE.KUBSU.RU

2. ba3za y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, IMyOIUKaluil 1 KOH(pepeHIn
HTTP:/MSCHOOL.KUBSU.RU/

3. bubnnorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HH(YOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHosoruit HTTP:/MSCHOOL.KUBSU.RU;

4. Onexrponnsiii apxus qokyMeHToB KyOoI'Y_HTTP://DOCSPACE.KUBSU.RU/

5. DnexTpoHHbIE 00pa30BaTebHbIE pECYpChl Kadenpbl HHOOPMAIIMOHHBIX CHUCTEM U TEXHOJIOTUI
B oOpazoBannu KyO0l'Y wu HayuHo-meroamdeckoro sxypHama "IIKOJIBHBIE T'OJbI"
HTTP:/ICDAU.KUBSU.RU/

6. MeToguueckue ykazaHus 1Jis1 00y4aromuXcs M0 0CBOEHU IO TUCUUIJIMHBI (MOIYJIA)
Teopernueckue 3HaHUS 110 OCHOBHBIM pa3jieiaM Kypca « YTIyOJeHHBIN aHaINu3 TaHHBIX U

Big Data» cryaeHTBl mpuoOpeTaroT Ha JEKIUSX M MPAKTHYECKUX 3aHATHUAX, 3aKPEIUISIOT U
pacIIUPSIIOT BO BPEMsI CAMOCTOSITEIbHON pabOThI.

Jlexuu 1o Kypey «YTiyOsieHHbIH aHam3 qaHHbIX M Big Data» npencraBisitoTcst B BUjie
U3JIOKEHUSl MaTepHuaja MO0 TeMe JIeKUWHU C JAEMOHCTpalued Mpe3eHTaluil Mo OTIeIbHBIM
OCHOBHBIM T€MaM IPOrpPaMMBI.

Jiis yrmyOneHus M 3aKpeIUIeHUsS TEOPEeTUYECKUX 3HAHWH CTYACHTaM PEKOMEHIyeTCS
BBITIOJIHEHUE OIpPENEICHHOr0 00BbeMa CcaMOCTOSTeNbHOW paboTel. OOmuii 00beM Yacos,
BBIJICJICHHBIX JUTSt BHEAYIUTOPHBIX 3aHSTUH, COCTaBJISIET
12 gacos.

B pamkax caMOCTOSTENBbHON TMO3HABATEIBHON JEATEIBHOCTH CTYACHTAM TAaKXKe
npeJiaraeTcsl U3yunuTh HEKOTOPBIE pa3/iesibl, He BOLIECAIINE B JIGKIIMOHHBINA KypC.

BreaynutopHas paboTa mo AUCHUIUIMHE «YTUIyOJICHHBIM aHaiau3 JaHHBIX W Big Datay
3aKJII0YAETCs B CIEAYIOIIEM:

— MOBTOPEHUE JICKIIMOHHOT'O MaTepHaja u NpopadoTKa y4eOHHUKOB U y4EOHBIX MTOCOOMIA;

— MOJIrOTOBKA K MPAKTUYECKUM 3aHATUSIM;

— NpopaboTKa TeM, BEIHECEHHBIX Ha CAMOCTOSATENbHYIO IIOATOTOBKY.



JInst  3aKperuieHus] TEOPETHYECKOTO Marepuaia ¥ BBIMOJHEHUS KOHTPOJIUPYEMBIX
CaMOCTOSITENIBHBIX PadOT MO NUCHMIUIMHE BO BHEY4eOHOE BpEMs CTYJCHTaM IpEI0CTaBISETCS
BO3MOXKHOCTh IOJIb30BaHus Onbnuorexoit KyOl'Y, Oubnmorexkol (akyinpTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U MPUKJIAJHOW MaTEeMaTHKHU, BO3MOKHOCTSIMU KOMITBIOTEPHOTO Kjacca (aKyabTeTa.

WTOroBbIi KOHTPOJIb OCYIIECTBIISETCS B BUIE 3a4ETOB M SK3aMEHOB.

B ocBoeHMM MUCHMITIMHBI WHBAIUIAAMH H JIAIIAMH C OTPAHWYCHHBIMH BO3MOYXHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYIbTAIlUU) —
JIOTIOJTHUTETIFHOE pa3bsiCHEHNE YI4eOHOTO MaTepHara.

WupuBuayanbHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3alMU OOYYEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM U OOy4yarollMMCS HWHBAIWAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBBSL.

B ocBoeHUN AUCHUIUIMHBI UHBAJIMAAMH WU JIMIOAMU C OIpaHUYCHHBIMU BO3MOXKHOCTSAMU
3I0POBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHIyalbHas ydeOHas padora (KOHCYIbTAIlUU) —
AOMOJIHUTCIIBHOC PAa3bsACHCHUC yqe6Horo Marcpurajia.

WupuBuayanbHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOC06CTBYIOIJ_[I/IM HHAUBUAYaJIU3allun 06y‘-ICHI/ISI " YCTAaHOBJICHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MEXIy TMperojaBaTeieM W OOy4YaromuMCs WHBAIWAOM WM JIMIIOM C OTPaHWYCHHBIMH

BO3MOXHOCTSMHU 3J0POBbA.

7. MaTepuaibHO-TEXHHYECKOe o0ecneyeHne no JUCHUuIInHe (MOAYJII0)

MarepuajJbHO-TeXHHYECKOE o0ecneyeHne TUCHUIIUHBI U
Ne Bun pador
OCHAIIICHHOCTh
1. JlexunonHusble 3aHATUs | JIGKIIMOHHAs ayIUTOpUs, 00OPYIOBaHHAS] BHICOMPOCKTOPOM U
sKpaHoM, ayna. 129, 131, A 301 6, A 305, A 307.
2. Cemunapckue 3ansatusi | He npegycmotpensl
3. JlaGoparopHble Aynutopuu s J1a0OpaTOpHBIX 3aHATUH, 00OpYIOBaHHBIE
3aHATUS JIocKaMu 1 Komnberotepamu, aya. 101, 102, 105, 106, 106a, 107.
4. KypcoBoe He npenycmotpeno
IPOEKTHUPOBAHUE
3. I'pynnossie Aynuropusi, 060pyaoBaHHas 10CKoi, aya. 129, 131, 133, 147,
(MHIUBHUTYATTBHBIC) 148, 149, 150, A 301 6, A305, A307, A512, 100C.
KOHCYJIbTAIINU
6. Texkymuii  KOHTpOJIb, | AyauTopusi, 000pyI0BaHHAs JOCKOH M KOMITBIOTEpAMHU, ay/l.
MPOMEXYTOUHAS 101, 102, 105, 106, 106a, 107.
aTTecTanus
7. CaMocrosgTenbHas Kabuner nns caMoCTOSTENbHOW pabOTHI, OCHAIICHHBIN
pabora KOMITBIOTEPHOW TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIIOUYEHHS K
cetu «lHTEpHET», NPOrpaMMON 3KPAHHOIO YBEJIWYEHHUS H
00€ecCTeueHHbIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OpMAIMOHHO-
oOpa3oBaTeNbHYI0 cpeny yHHUBepcutera, aya. 102-A wu
YUTAJIbHBIN 3aJ1.

JI1st caMOCTOSITENNBHOM pabOThI 00YJAFOIIMXCSI TTPETYCMOTPEHBI IIOMEIIESHHUSI, YKOMIUICKTOBAHHBIE
CHEIUAM3UPOBAHHON MeEOENbl0, OCHAIEHHBIE KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO
MOAKIIOUeHUs K ceT «MIHTepHeT» W o0ecrieueHreM JOCTyIa B AJICKTPOHHYIO HH(DOPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpey YHUBEPCUTETA.



HaumenoBanue nomenieHui aist
CaMOCTOSITEILHON pabOThI
oOyJaromuxcs

[Tomemienue s caMOCTOSTEILHON
paboThI 00yUaromuXxcs (YUTAIBHBINA
3as1 HayuHoii OnbImoTex)

Ilomenienre st caMOCTOSATEIBHOM
paboThl oOyuaronuxcs (aya. 102A)

OcCHAaIIIEHHOCTh TOMEIIEHUHN ISt
CaMOCTOSITEILHON pabOThI
oOyuJaromuxcs

Meobenb: yuebHas MeOeb

KoMmmiexkt  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIC CTOJIBI

Ob6opynoBanue: KOMIIBIOTEpHAs
TEXHHKa C MHOAKIIOYEHHEM K
nH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOM
«/HTEepHET» W JOCTYyIIOM B
JNIEKTPOHHYI0  HH()OpPMAIMOHHO-
00pazoBaTesbHy 0 cpeny
00pa30BaTeIbHOW  OpraHu3allvy,
Be0-KamMephbl, KOMMYHHKAI[HIOHHOE
obopynoBanue, oOeCHeUYnBarOIICe
JIOCTYI K  CETH  HWHTEPHET
(mpoBoHOE coeMHeHne u
0ecrnpoBOJHOE  COCIMHEHHE MO
texnonorun Wi-Fi)

CCTHU

Meobenb: yuebHas MeOeb

KoMmmiexkt  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIC CTOJIBI

Ob6opynoBanue: KOMIIBIOTEpHAs
TEXHHKA C MHOAKIIOYEHHEM K
nH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOM
«HTEepHET» W JOCTYyIIOM B
JNIEKTPOHHYI0  WH()OpPMAIMOHHO-
00pazoBaTesIbHy 0 cpeny
00pa30BaTeNIbHOW  OpraHu3allvy,
Be0-KamMephbl, KOMMYHHKaI[IOHHOE
obopynoBanue, oOeCIeUNBAIOIICE
JIOCTYyI K  CETH  HWHTEPHET
(mpoBomHOE coeMHeHne u
OeCrnpoBOJHOE  COCIMHEHHE MO
texnonorun Wi-Fi)

CCTHU

IlepeueHb TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTICUeHUS

He tpebyercms

He tpebyercs



PELHEH3 U

Ha pado4yro nporpammy y4eOHoi qucnumniannsl b1.0.37
«boJabmme 1anHbIe» M0 HanpaBjeHuio 01.03.02 npuxkaagHas MaTeMaTHKa U
uHpopMaTHKaA, KBAJIU(PUKAIUSA BBIMYCKHUKA «0aKajgaBp», pa3pad0oTYuK K.T.H., JOLEHT

kapeapsl npukiaaaHoil marematuku Ieannenxo E.1O.

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 «IIpuknagHas MaTeMaTuka 1 uHGoOpMaTHKay, poduis «MaremaTudeckue
1 UHPOpPMAIMOHHBIE TEXHOJOTUH B NU(POBON SKOHOMHUKE» O4YHOW (opmbl 00yueHus. Bcee
KOMIIETCHIIMH U TpeOyeMble 3HaHHS, OTPAKEHHBIC B MPOTPaMME, MOTHOCTHIO COOTBETCTBYIOT
TpeOoBaHusAM. [Iporpamma cOCTaBIE€HO JIOTMYHO M MOCIEAOBATEIbHO. TpyAOeMKOCTh TeM U
pa3zenoB OTpaXkeHa JOCTOBEPHO.

VYyebHas gucruruiiHa OyJeT peanu3oBbIBaThCA Ha 4 Kypce, B 8 cemecTpe, OHa
npexycmarpuBaeT oobem 108 yueOHbIX yaca, B T.4.: TeKUuu — 14 yaca, 1abopaTopHbIe 3aHATUS —
28; camocTosiTenbHass pabota — 8 wacoB; KOHTpodb — 53,7 uaca. IlpegycmorpeHa ¢opma
OTYETHOCTH — 3K3aMEH B 8 ceMecTpe.

Lenpto ocBoeHuss yueOHOW nucHUIUIMHBI «bomblinve naHHBIE» SBISETCS PpPa3BUTHE
npo(heCCHOHANBHBIX U OOIIEKYIBTYPHBIX KOMIIETCHIIUNA MPH OCBOSHUU MaTepuana 1Mo Kypcy.
ABTOp TMporpaMMbl BbIJENSAET HaubOosee akTyalbHble 3aJayd, pellaeMble B Ipoliecce
NpernojaBaHusl JaHHOW y4eOHOW TUCIUILUIMHBI, KOTOpPble HEOOXOIUMBI ISl (OpPMUPOBAHUS
KOMITETCHIIMI CTYJICHTOB, H3JI0’)KEHHBIX B paboueil mporpamme u npeaycmorpeHasrx @I'OC BO
JUIsl COOTBETCTBYIOIIETO HAIIPaBJICHHUSI.

N3ydyenne aucuumivHbl 0azupyercs Ha IIKOJBbHBIX 3HAHHUSIX CTYJEHTOB, a TaKXe Ha
3HaHUSAX, IOJTy4aeMbIX B paMKax psja IUCHUIUINH, U3y4aeMbIX MapaulebHO C JaHHOM.

B xauecTBe OCHOBHOW 00pa30BaTeIbHON TEXHOJIOTUH, IPUMEHIEMON aBTOPOM, SIBISIETCS
KOHTPOJIb HWHAMBHUIyalbHON pabOThl CTYIEHTOB, a TaK € pa3bsCHEHHEe MaTepuaia Ha
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUAX.

Cuuraro, uto paspaborannas [lenunenko E. FO. paGouas mporpamMmma COOTBETCTBYET
OI'OC BO nmns yka3aHHOTO HamlpaBlIEHUS MOATOTOBKHM M MOXET OBITh PEKOMEHIOBaHA s
HCIIOJIb30BaHUs B yueOHOM MpoIiecce.

Peniensenr:
IITanmomankoBa TaresaHa JIeonnoBHA,
JIOKTOP TMEIarornYecKuX HayK, KaHIuaaT GU3NKO-MaTeMaTHIECKUX HayK, ipodeccop,

MOYETHBIM pabOTHUK BhICHIETO MpodeccuoHanbHOro oopasoBanus P®, tupekrop HHCTUTYTA
bynanamenTanpHbIX HayK (MDOH) ®I'BOY BO «KyoI'TY».



PELHEH3USA
Ha pado4yro nporpammy y4eOHo qucnuniannsl b1.0.37
«boabmue 1anubie» no HanpapjaeHno 01.03.02 npukaagHas MATEMATHKA H
uHpopMaTHKaA, KBAJIU(PUKAIIUSA BbIMYCKHUKA «0aKajaaBp», pa3pad0TYUK K.T.H., JOLEHT
kadeapsl npuxkiaagnoit Marematuku Ieaunenxko E.1O.

Pabouas nporpamma cocraBiena ais HarpasieHus moarotoBku 01.03.02 «[Ipuknagnas
MaTeMaTHKa U HHpopMaTukay, npoduis «MaTemaTnueckue U HHGOPMaLMOHHbIE TEXHOIOTHUHU B
U(PPOBON HKOHOMHKE» OYHOH (opMbl 00ydeHus. YdeOHas IUCHMIUIMHA pEANIU3yeTcs B
OakanaBpuarte, Ha 4 Kypce, B 8 cemectpe. OOmmas Tpy10eMKOCTh JUCITUTUTUHBI COCTABISET 00BEM
108 yuyeOHBIX yaca, B T.4.: JIKUUH — 14 dacos, 1abopaTopHbIe 3aHATUS — 28; caMOCTOATEIbHAs
pabota — 8 wacoB; KoHTpodb — 53.7 4aca. [Ipemycmorpena gopma OTYETHOCTH — DK3aMeH 8
ceMecTpe.

Penensupyemass mporpamma  cocTaBieHa B cooTBeTcTBUM ¢ DeaepalbHbIM
TOCYJTapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAApTOM Bbicimiero obpaszoBanus (PI'OC BO) mo
Hanpasienuto «lIpukiagHas maTeMaTHKa U HHPOPMATUKAY.

Lesablo ocBoeHUsT YUeOHON AMCLUUIUIMHBI «YTIIyOJeHHbIN aHanu3 AaHHbIX U Big Data»
ABJISIETCA OBJIAZICHHE OCHOBHBIMHU HaBBIKAMU PELICHUS 3a]a4, IpuoOpeTeHne (pyHAaMeHTAIbHbIX
3HAaHUH N0 TUCIMIUIMHE C LENbI0 UX TPUMEHEHHS B MPAKTHUYECKOM JEATEILHOCTH, a TaK K€ MPH
U3yYEHHUH CHEeIMAIbHBIX AUCLHUIUINH, N3y4aeMbIX Ha CTapIIUX Kypcax.

PazpaOoranHble 3a7aHusi MO KypCy TO3BOJISIIOT MPOBEPUTh U OLEHUTH KauecTBO
NPUOOPETEHHBIX 3HAHUH y CTyaeHTOB. OpraHu3anusi Mpolecca MpernoJaBaHusl CIIOCOOCTBYET
riryOoKoMy M3ydeHuto MaTepraia. OCHOBHOM LIeII0 MPUMEHEHUS 3a/1aHuil B Iporiecce 00yueHHs
sBisieTcsl (pOpMUpPOBAaHNE YMEHHH W HAaBBIKOB IO PEUICHUIO NPHKIAJHBIX 3a1ad, a TaK JKe
(dopmMHpoBaHUIO 0A30BBIX 3HAHHUH MO JUCHUIUIMHE, KOTOPBIE OyAyT CIIOCOOCTBOBATh M3YUYEHUIO
npo(UIBHBIX TUCIUILINH Ha Kypce.

N3yuenne mnucuurmuimHbl «YTIIyOJICHHBIM aHau3 AaHHBIX B Big Datay 0Gasupyercs Ha
0a30B0i1 MOATOTOBKE CTYIEHTOB Ha 1 1 2 Kypcax.

B pesynbraTe 0cBOeHUs yUeOHOH AMCHMIUIMHBI (GOPMUPYIOTCS 001IenpodeccHoHaIbHbIE
U npodeccroHaNbHBIE KOMIICTEHIIMH, KOHKPETHBIN IepeueHb KOTOPHIX MPUBOIAMTCS B padoueii
nporpamme Ilenunenko E.1O.

B xauecTBe 0cHOBHOI 00pa30BaTEIbHON TEXHOJIOTHH TPUMEHSIETCS METOIMKA OCHOBaHHAS
Ha KOHTpOJIE WHIMBUIYAIBHOM pabOThl CTYyNEHTOB, HAa pa30ope BCeX THUIIOB 3aJaHUN Ha
MPAKTUYECKHUX 3aHATHUAX, a TaK K€ Ha MOJIPOOHOM H3JI0KEHUH JEKIIMOHHOTO MaTepuania.

Cuuraro, uyto paspaboranHas Ilemunenko E.FO. pabGouass mporpamMma COOTBETCTBYET
®I'OC BO mms manpaBnenusst moarotopku 01.03.02 u moxeT OBITh PEKOMEHIOBaHA st
WCITOJIH30BaHUS B Y4€OHOM IpoIlecce.

Penensenr:
MapkoB Butanuit Hukonaesuu.
JoxTop Texuuyeckux Hayk. [Ipodeccop kadenpsr nHGOPMAIIMOHHBIX CHCTEM H

POTrPaMMHUPOBAHUS MHCTUTYTa KOMIBIOTEPHBIX CUCTEM U MH()OPMAIIMOHHON 0€3011acCHOCTH
(MKCuldb) ®I'bOY BO «KyoI'TY».



