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PabGouass mporpamma aucummiuabl b1.0.10 «Big data» cocrtaBieHa B COOTBETCTBHHM C
denepanbHBIM roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BhIcIIero oOpazoBanus (PI'OC
BO) o nanpasnenuto noarotorku 09.03.03 [puknagnas napopmaruka, mpoduias «IIpuknagHas
MaTeMaTHKa B SKOHOMUKE).

[Iporpammy cocraBui(n):

Kanauaar TexHU4YeCKUX HayK,
JOTICHT KadeIphl MPUKIIATHON MaTeMaTHKH

E.1O. Ilenunenko

Pabouas nporpamma aucuuiuinHel «Big data»y yTBepxkaeHa Ha 3aceaHuu Kadeapbl aHaau3a
JTAHHBIX U UCKYCCTBEHHOTO MHTEJUIEKTa MPOTOKOa Ne 8 «21» mas 2021 r.

3aBemyromuii kadenpoii (pazpaboTunka)

Kosanenko A.B. Vo 4

VYTBepxk/ieHa Ha 3acelaHu Y4eOHO-METOINYECKO KOMUCCHH (DaKyJIbTETa KOMITbIOTEPHBIX
TEXHOJIOTHI ¥ PUKIIAJHOM MaTeMaTUKU MpoToKoa Ne 1 «21» mas 2021 r.

[Ipencenarens YMK dakynsrera KoBanenko A.B.

PenensenTnr:

ITanomuukosa TatesiHa JIeoHUTOBHA.

JIoKTOp menaroruueckux Hayk, KaHauaaT (pu3nKo-MaTeMaTHYeCKUX HayK, podeccop.
[TouetHsblil paboTHHK BhICHIET0 MpodeccuoHanbsHoro oopasoBanus P®. Jlupekrop HHCTUTYTA
dbynanamenTanbHbIX HayK (MOH)DT'BOY BO «KyoI' TY ».

MapkoB Butanuit Hukonaesuu.

Jokrop Texunueckux Hayk. [Ipodeccop kadeapsl nHPOPMAIIMOHHBIX CUCTEM H
IPOrpaMMHPOBAHNS MHCTUTYTa KOMIBIOTEPHBIX CUCTEM U MH(OPMAMOHHOHN 0€3011acCHOCTH
(MKCullb) ®I'bOY BO «KyoI'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
HampasieHust 09.03.03 ITlpuknagnas wHbopMmaTHKa; (OPMHUpPOBAHUE COCTABIISIIONINX YacTel
OOIIEKYIbTYPHBIX U TPOPECCHOHATHHBIX KOMITETSHITUH.

1.2 3apayu AU CHUNJIMHBI
B 3agaum kypca «Big datay BxomsT:

1.2.1. mOATrOTOBKA CIEUHUAINCTOB, CTIOCOOHBIX TPUMEHSTh MOTyYCHHbIC 3HAHUS IS
peleHus MPUKJIAJHBIX 33j1a4, BIaICIOIINX JOCTATOYHBIMU 3HAHUSMU OCHOBHBIX
TEOPETUYECKHX TOJI0KEHUH Kypca «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 JIOTMYECKH HEIIPOTUBOPEUYMBOH IIETIOUKE BBIBOJOB U 3aKIIOUEHUI;

1.2.5. dopmupoBaHue cmOCOOHOCTH MPOU3BOUTH AHATN3 JAHHBIX OOJBIIOr0 00beMa U
Ha €ro OCHOBE IpeJyIaraTh MyTH PEIICHUs MTOCTABICHHOH 3a/1a4H;

1.2.6. pa3BuUTHE y CTYIEHTOB HaBBIKOB CAMOOOPA30BaHMS.

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

Huctunmuaa B1.0.10 «Big data» ortHocuTcss Kk oOsi3atenbHOM uacth brioka 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:

PesynbraTsl 00y4yeHus o
TMCIIATUTHHE
(3Haem, ymeem, 8nadeem (Ha8bIKU
U/Unu onvlm OesimenrbHOCmu))
OIIK-6 CnocoGeH aHaIM3MPOBATh M pPa3padaTbiBaTh OPraHU3AlHOHHO-TEXHHYECKHE H
IKOHOMHUYECKHE TMpoueccbl ¢ NPHUMEHEHHEM MeTOJ0B CHCTEMHOr0 AaHaJIuW3a M
MaTeMATH4YeCKOro MO/IeJIMPOBAHHUS

Kon n nanmeHnoBanue naaukaTopa™




Kon u HanmeHoBaHMe HHIUKAaTOpa™

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

NOIIK-6.2

(40.011 A/02.5 3u.1) Llenmu u 3agadyd MOPOBOAMMBIX
WCCIIC/IOBAaHUH ¥ Pa3paboOTOK, METOJbl CHCTEMHOTO
aHamM3a W MaTeMaTH4ecKOro MOJICITUPOBAHUS LIS
pa3paboTku OpraHU3aIMOHHO-TEXHUUECKUX "
SKOHOMUYECKUX TPOIIECCOB, 00CCIICUMBAIOIINX PEIICHUS
3a51a4 B 001acTH MpoeCCHOHAIBHOM JIEATSILHOCTH

HOIIK-6.3

(40.011 A/02.5 31.2) OTe4yeCTBEHHBINH U MEXTyHAPOIHBIH
ONMBIT B COOTBETCTBYIOIIEH O00JACTH HCCICIOBaHUM,
METOJIbI CHUCTEMHOTO aHaju3a ¥ MaTeMaTHYeCKOTO
MOJICTTUPOBAHUS JJIsi pEIIeHUs 3ajad B 00JIacTH
po(hecCHOHATBHOMN IESITEIbHOCTH

NOIIK-6.4

(06.001 D/03.06 ¥Y.1) Hcnonwp3oBaTh CYIIECTBYIOIIHE
TUTIOBBIC PEIICHUS, MATEMATHICCKUE MOJICIIU | I1a0JIOHBI
MPOEKTUPOBAHUS  MPOTPAMMHOTO  OOeCHedeHuss IS
aHaM3a U Pa3pa0OTKHA OPraHU3ANUOHHO-TEXHUYECKUX H
SKOHOMHYECKHX MPOLECCOB

NOIIK-6.11

(40.011 A/02.5 [p.2) JleATenbHOCTh, HampaBICHHAs Ha
penieHne 3a1a4 aHAIUTUIECKOTO Xapakrepa,
MPEIOIATaloNUX BEIOOP M MHOTO0Opa3He aKTyallbHBIX
croco0O0B peleHHs 33/1a4 Ha OCHOBE METOJI0B CHCTEMHOTO
aHaJlM3a U MaTeMaTUIeCKOTO MOJICIIUPOBAHUS

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 METOJaMH
MOJTyYCHUS YTITYOJICHHBIX 3HAHUH IS
pelieHus TEOPETHUECKUX 31
MPHUKJIAJHBIX 3a7ad B obOmactu

MH(POPMAIIMUOHHBIX TEXHOJIOT M

YK-1 Cnoco0eH ocymecTBJIsITh MOUCK, KPUTHYECKUI AHAJIHU3 M CHHTe3 MHPopManuu,
NPUMEHATh CHCTEMHBII MOIXO0/1 1JIsl pellieHUsl MOCTABJEHHBbIX 332/1a4

NYK-1.3

(06.015 B/16.5 3u.7) Uctounuku naOpManuu,
He00X0IUMOH N1 TPo(eCcCHOHATEHON eI TEIHbHOCTH,
METO/IbI TTOVCKA, aHAIN3a U CHHTE3a WH(OPMAIIH

NVYK-1.4

(06.015 B/16.5 3u.8) CoBpeMEHHBIM OTCUECTBESHHBIN U
3apyOeKHBIH OIBIT B IPOPECCHOHAILHOM A TEILHOCTH,
METOJIBI ¥ TIOJXO/bI ISl PEIIEHUs IIOCTABIEHHBIX 33129

NVyK-1.5

(40.011 A/02.5 31.1) Bosmoxknoctu MC, MeTobl aHaImM3a
W CHHTE3a MPEeIMETHON 00JIaCTH aBTOMATHU3AIMU TIPU
pelleHUN TIOCTABIICHHBIX 33124

NYK-1.10

3Haer OCHOBHBIC MCETO/bI n
AITOPUTMBI JUCIHUTIIIMHBI

Ymeer MIPUMEHSITD W3y4YEeHHbIE
METO/IbI ¥ AJITOPUTMBI Ha TIPAKTHKE

Baaneer HaBBIKAaMU peieHus
MPAaKTUYECKUX 3aJa4 Ha OCHOBE
M3YyYEHHBIX METOJOB U AJITOPUTMOB




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

Kon u HanmeHoBaHMe HHIUKAaTOpa™

(06.016 A/30.6 V.1) AHanu3upoBaTh BXOIHBIC JaHHBIEC,
OCYIIECTBIISITh aHATIN3 M CHHTE3 HH(OpMAIUH

NYK-1.12

(B.1) UccnenoBarmem mpodiieM mpodeccrnoHaaIbHOM
JIeSITEIBHOCTY ¢ IPUMEHEHNEM aHali3a, CHHTE3a H
JPYTUX METOJIOB HHTEIUIEKTYaIbHON JIEATEILHOCTH

PesynbraTel 00ydeHHs NO TUCLMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BU/IOB KOHTAaKTHOM M CAaMOCTOSITETIbHOM pab0ThI 00y4JaIOIUXCsl B COOTBETCTBHH C YTBEP)KACHHBIM
y4eOHBIM IIJIAHOM.

WHIuKaTOpel  DOCTM)KEHHS  KOMIICTCHIMH  CUMTAIOTCS  C(OPMUPOBAHHBIMH  IIPH
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUYCHHS.

2. CTpyKTYypa M coiep:KaHHe JMCIHIIIHHbI
2.1 Pacnipenesienrie TPYA0EMKOCTH TUCHUIJIMHBI 10 BUIaM padoT
OO6miast Tpyn0EMKOCTh JUCIHUIUIMHBI COCTaBIsIET 2 3adeTHbIe eNuHUIbl (72 yaca), uX

pacripeiesieHue 1Mo BujaM paboT MPEACTaBICHO B TaOIHIIE

Bcero | 5 cemectp
Bun yuebnoit paboTbl Yacos (uacer)

AyIHTOpHBbIE 3aHATHS (BCEro) 50 50
B toMm uucne:
3aHsATUs JEKIMOHHOTO TUIIA 34 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHUECKHE
3aHSITHUSA) ) )
JlaGopaTopHbie 3aHsITHS 16 16
KCP
HNKP
CamocrosiTesibHasi padoTa (Bcero) 17,8 17,8
B ToMm uncne:
Kypcosas pabora - -
[TpopaboTka yueOHOro (TEOPETUYECKOro) MaTepuaa 1 1
BrinosiHeHUE MHIUBUAYAIbHBIX 3aJaHUN 2,2 2,2
Pedepar - -
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 1 1
IIpomexyTouyHas aTTecTanMsA (KOHTPOJIb) 4,2 4,2
OO6m1ast TpyA0€MKOCTh Jac 72 72

3a4. eJl. 2 2

2.2 Copep:xanue TUCUMIIIIMHBI
Pacnpenenenue BuoB yueOHOW pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM JUCHUIUINHBL.
Paznensl quciumuimHbl, n3ydaembie B 5 ceMectpe (ouHas popma oOydeHwus ).



AynutopHas padora | BueaynutopHas
No HaumenoBanue pasnenos Bcero paborta
Bcero | JI | JIP | KCP CPC
1 2 3 4 516 7 8
L BBenenue B yriyOaeHHBIN aHAIN3 4l 9 - i
JAHHBIX
2.  |[IpenBaputenpHas 00pabOTKa TaHHBIX 4 2 - 4
3. |Meronsl yriay0JeHHOTO aHaIu3a JaHHbBIX 8| 4 2 4
n [Tpuknazasele 3aaun yriyOIeHHOTO 6| 2 ] 4
aHaJIu3a JaHHBIX
5. |Texnonoruu Big Data 12| 6 2 5,8
Bcero no pasznenaM qJUCHUIIINHBI 34| 16 4 17,8
[Ipomexyrounas arrectanus (MKP) 0,2 | 0,2
Umoeo 3a 5 cemecmp: 72 (54,2 17,8

[Ipumeuanue: JI — nekunu, [13 — npaktuueckue 3anarust / cemunapsl, JIP — naboparopusie 3anstus, CPC

— caMOoCTOsITeNbHAs paboTa CTyIeHTa

(I)opMa NPOBECACHUA ATTECTAlIMMA IO JUCHUILJIMHE: 3auem 6 5 cemecmpe.

2.3 Coaep:xanue pa3aesioB (TeM) IMCHUANIAHbBI
2.3.1 3ansaTHudA JeKINOHHOIr0 THIIA.

N dopma
HanmenoBanune TeMarnka MpakTUYECKUX 3aHITUI
No TEKYILIErOo
pasnmena (cemuHApOB)
KOHTPOJIS
1 2 3 4
1. |BBenenue B OcHOBBI aHaM3a aHHbIX. [locTpoeHne cucTeMbl YcTHBIN onpoc
yryOJIeHHBIN aHajgn3a JaHHBIX.
aHaJIn3 JaHHBIX
2. IIpenBapuTenbHas COop 1 MOATrOTOBKA TAHHBIX: OOIIUE CBEICHUS, YcTHBIE 1 §
WCTOYHHMKH JaHHBIX, COOP JaHHBIX, TIOJITOTOBKA MMUCHbMEHHBII
00paboTKa JaHHBIX
TAaHHBIX onpoc
3. IMeTo BT Perpeccuonnslit aHaJ;II/IS TAHHBIX, KIIaCCU(DUKAIINS VYcTHEIN 1 §
AHHBIX, KJIACTEPHBIN aHAIN3 THE METOIbI MMCHEMEHHBIN
yIIIyOJIEHHOTO A ’ P - APY a
MHOTOMEPHOTO aHaJIM3a JaHHBIX. Peanu3amnus Ha ormpoc
aHaJan3a JaHHBIX
s3pikax R u Python
4. [IlpuknagHeie 3a0a4u bricTpoaelicTBue cucTem aHaiau3a JaHHBIX, YcTHEIN 1
YTy 6IIeHHOTO HEUPOHHBIE CETH, CBEPTOUYHBIE CETH, AITOPUTMBI MMCHEMEHHBIN
AHAIN3A TAHHBIX o0yuenus. Data Mining. ompoc
5. Ocnogsl TexHonoruit Big Data. Hadoop u VYcTHbIN 1
Texnonoruu Big MapReduce. Pacnipenenennas ¢aitioBas cuctemMa | NUCbMEHHBIH
Data HDFS. NoSQL, HBase, Cassandra, YARN. 3agaun onpoc
MapReduce nHa YARN. NndopmManinoHHbIi TOKCK.

2.3.2 3aHdATHS CEMMHAPCKOI0 THIA.
3aHATHSI CEMUHAPCKOTO TUIIA — HE IPEYCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHS.




. ®opmMma
HanmeHnoBanue TemaTnka NpakTUYECKUX 3aHATHN
Ne TEKYIIEro
paznena (cemuHapoB)
KOHTPOJIA
| 2 3 4
1. |BBenenue B OcHoBbI aHasiu3a AaHHBIX. [locTpoeHUe CUCTEMBI  [MHIUBHUIyaTbHOE
yriyOIeHHBIN aHaIM3a JaHHBIX. MIPaKTUYECKOE
aHaJIN3 JAHHBIX 3a/1aHue
2. TTpeaBapUTeTBHAS COop u mOArOTOBKA AAHHBIX: OOIIUE CBEICHUS, |WHAUBUAYaIbHOE
WCTOYHUKHU JAHHBIX, COOP IaHHBIX, IOJTOTOBKA | MPAKTHYECKOE
00paboTKa JaHHBIX
JAHHBIX 3a/1aHHe
3. |Meromsr Perpeccuonnsiii AHAJIN3 JAHHDIX, KIacCU(pUKALUs |MHIUBUIYaITEHOE
AHHBIX, KJIACTEPHBIN aHAIIN3 TUE METOJIbI MIPaKTUYECKOE
yTIy0JIeHHOTO 1 ’ P - Y a p
MHOT'OMEpPHOT'O aHaJIn3a JaHHbIX. Peanu3anms Ha 3a/1aHne
aHaIM3a JaHHBIX
a s3pikax R u Python
6. |[Ipuknanueie 3aqaun bricTponelicTBue cuctem aHanusa JaHHBIX, WHIUBUAYAIbHOE
YTITy6JIEHHOTO HEHWPOHHBIE CETU, CBEPTOYHBIE CETH, AITOPUTMBI | MPAKTHUYECKOE
AHANN3A JTAHHBIX o0yuenus. Data Mining. 3a7aHue
7. Ocnogsl TexHonoruit Big Data. Hadoop u WHIUBHTyATbHOE
Texuomnorun Big MapReduce. Pactipenenennas ¢aiinoBas cuctema | MpakTUYECKOE
Data HDFS. NoSQL, HBase, Cassandra, YARN. 3agaun 3aJlaHnue
MapReduce nHa YARN. UH(popMaIiMoHHBIH MOKUCK.

2.3.3 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

Kypcossie paboTs! -

HE MPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHHusl AJI CAMOCTOATEILHON padoThI
00y4YAKIIHXCS M0 TUCHHILINHE (MOIYJII0)

[lepedeHp yueOHO-METOIUIECKOTO 00ECTICUeHUS TUCITUTIITAHBI

aHanu3 JaHHBIX U Big
Datay

Ne Bun CPC TI0 BBITIOJIHEHHIO CAMOCTOSTEIbHOM paboThI
1 2 3
1. |Yrnyonennsiii ananmu3  |Hukonenko C., Kamypun A., Apxanrensckas E. I'myGokoe
naHHbIX (HerpocereBbie |00ydenmne. — CII6.: ITutep, 2018. — 480 c.: un. — (Cepust
TEXHOJIOTHH ) «bubnroTeka mMporpaMMuCTa)
2. |YrnyOnenuslii aHanu3  |BBeneHue B cTaTucTHyeckoe 00ydeHUE ¢ IpUMepamMu Ha si3bIke R
naHHbIx (peanusanus Ha (Python n ananus nqaHHbIX
sa3pikax R u Python) [TpuknagHoe mammHHOE oOyuyeHue ¢ nomoiubto Scikit-learn u
TensorFlow. Konuenmuu, HWHCTPYMEHTBI W TEXHUKH IS
CO3JIaHMsI MHTEJIJIEKTYaJIbHBIX CUCTEM.
3. |M3yuenue pazaenos Hadoop. ITogpo6HOE pyKOBOACTBO
Kypca «YriuyOneHHbiii  |BbICOKOHarpyxeHHnele — npuioxenus.  IIporpammuposanue,

MacITaOMpoOBaHKE, MOICPIKKA.
VYkporienue 0onpumx TaHHbIX. b dpanke

XamaeBa

OynH, JIxom Yuic

Big data mpocteiM s3bikoM. Anekcedr bmarupes, Hatanbs
Spark mns mpodeccuonanos. Caonau Puza, Ypu Jlesepcon, Illon

Pabora ¢ BigData B o6makax. Anexcanap 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
aTTecTallMu
OueHo4HBIE cpeAcTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJISI W OLEHKH O00pa3oBaTeIbHBIX
JOCTHKEHUH 00yyaromuxcs, OCBOUBLINX Mporpammy yueoHoi nuctmrinabl b1.0.10 «Big datay.
OneHoYHbIE CpENCTBA BKJIIOYACT KOHTPOJBHBIE MaTepHaibl Uil TPOBEACHHUS TeKYIIero
KOHTPOJISl ¥ POMEKYTOYHOM aTTecTAlMM.

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 aTTecTalMs 0 UTOTaM OCBOCHUS AUCIMIUIMHBL 5 CEMECTp — 3a4eT;
[IpomexxyTouHast aTTecTalys NPeACTaBICHA TUIIOBBIMY 3a/1a4aMU IO BCEM MPONECHHBIM TEMaM,
a TaK e BOIPOCAMHU I10 JIEKHMOHHOMY MaTepuaiy.

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.

Ipakmuueckoe 3adanue 1. IlpensaputensHas 00paboTKa JTaHHBIX

Ilpakmuueckoe 3adanue 2. MeTopl yriiyOJICHHOTO aHANIN3a JaHHBIX

HUX TIIOABJICHUA.

Ipakmuueckoe 3adanue 3. llpuknaanele 3a7a4u yriyOJIeHHOTO aHATN3a TaHHBIX

Ilpakmuueckoe 3adanue 4. Texnonoruu Big Data

CTpyKTypa OLIEHOYHBIX CPEACTB /sl TeKYlIeil i MPOMeKYTOYHOH aTTeCTAlluN

Ne
n/n

KOZI 1 HAMMCHOBAHUEC
HHOUKaATOopa

PesynbraTsl 00y4yeHust

HaumenoBanue OLICHOYHOTI'O CpEACTBA

Texyuuii KOHTPOIb

IIpomexyTouHas
aTTecTalnus

HOIIK-6.2 (40.011 A/02.5
3n.1) llemu wu 3amaum
MTPOBOIUMBIX
HCCIIEA0BAHUM u
pa3paboToK, METOMBI
CHUCTEMHOTO aHajm3a W
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS
pa3paboTKu
OpTraHHU3aIMOHHO-
TEXHUYECKUX "
HKOHOMHYECKHX
MPOIIECCOB,
o0ecnevnBaronnux
perieHus 3a1ad B 001acTH
npoecCHoHaTbHON
JESATSILHOCTH

JJIsL

HNOIIK-6.3 (40.011 A/02.5
3H.2) OTeuYecTBEHHBIH U
MEXIYHAPOJHBIA OIBIT B

COOTBETCTBYIOLIEH
00lIacTH  HCCIIEIOBaHUIA,
METO/IBI CHCTEMHOTO
aHaIM3a u
MaTeMaTHYeCKOro
MOJICTTUPOBAHMS JUTS
pelieHus 3a1a4 B 001acTH
npoecCHOoHaTBHON
JEATEILHOCTH
HOIIK-6.4(06.001
D/03.06 Y.1)
Hcmons3oBath
CYIIECTBYIOIINE THIOBBIC
peIICHuUS,

MaTeMaTHYECKUE MOJIETH U
Aa0JI0HBI
MIPOEKTUPOBAHUS
MPOTPaAaMMHOTO
obOecrieueHus JUIsl aHAIU3a

3HaeT OCHOBHbIE
0a30BEIC
MaTeMAaTUYCCKUE
3HaHUA (IOHATHSA,
METOJIbI, aITOPUTMBI)
CBSI3aHHBIE C
nH(POPMATHKON U
“H)OPMATMOHHBIMU
TEXHOJIOTHUSIMU

Bonpocs! nis
YCTHOTO
(TMCHMEHHOTO)
orpoca 1o TeMe,
pazneny

Bomnpoc 1, 2 6unera
9K3aMeHa

‘YMeeT npuMeHsTh
OCHOBHBIE METO/IbI U
aJITOPUTMBI B
(dbyHIaMEeHTAILHOU
MaTeMaTuke 1
nHdopmaruke s
pa3paboTku
HH()OPMAITMOHHBIX
TEXHOJIOTUI

IIpakTaeckue
padorsr 1-4

Bompoc 3 6uiera
9K3aMeHa

Biaageer 0a30BBIMH
METOJIaMH TIOJTyUYEHUS
YTy ONEHHBIX 3HAHUH
JUTSL peTIeHHST
TCOPETHYCCKUX H
MPUKIIAIHBIX 337129 B
obnacrtu
HHPOPMAIUUOHHBIX
TEXHOJIOTUH

YcrHbiii onpoc

JlomomHUTE IbHBIS
BOIIPOCHI HA DK3aMEHE

[lepeuenb Tem




u pa3paboTKu
OpraHu3aIMOHHO-
TEXHUUYECKUX u
SKOHOMUYECKHIX
MPOIIECCOB

HOIIK-6.11(40.011
A/02.5
JlesITeIbHOCTD,
HarnpaBJIeHHasI Ha pPelICHUE
3a1aq AHAITMTUYIECKOTO
XapakTepa,
MIPEAIoJIaratouux BEIOOP U
MHOT000pasue
aKTyalbHBIX croco0oB
peleHus 3a1ad Ha OCHOBE
METO/IOB CHCTEMHOTO
aHam3a u
MaTeMaTHYECKOTO
MO/JICJIMPOBAHUS

Hp.2)

MNYK-1.3 (06.015 B/16.5
31.7) UcTounnkm
nHpopmaruy,
HEO0OXOUMOH ISt
npoecCHoHaTbHON
JESATSIILHOCTH, METO/IbI
MOUCKA, aHAITH3a U
CHHTe3a HH(pOpMAIUN

MNYK-1.4 (06.015 B/16.5
31.8) CoBpeMeHHBIT
OTCUYECTBCHHBIN U
3apyOCIKHBIN OIBIT B
pohecCHOHAIBHON
JeSITETBHOCTH, METO/IBI 1
TIOJTXOJTBI JISl PEIICHUSI
MOCTABJICHHBIX 33]1a4

NYK-1.5 (40.011 A/02.5
31.1) Bosmoxuoctn UC,
METO/IbI aHAIIN3A U
CUHTE3a MPEAMETHOU
00nacTH aBTOMAaTU3aIuU
MIPH PEIICHUU
MOCTaBJICHHBIX 33124

MNYK-1.10 (06.016 A/30.6
V.1) AnanusupoBatb
BXOJIHBIC JaHHBIC,
OCYIIECTBIIATh AHAIN3 U
cuHTe3 nH(OPMAaLIUU

NYK-1.12 (B.1)
Hccnenoanmem mpobdieM

3HaeT OCHOBHEIE

Bomnpocsr nns

Bompoc 1, 2 6unera

MCTO/IbI M aJITOPUTMBI YCTHOTO JK3aM€EHa
JHACLMILTAHBI (TIMCHEMEHHOTO)

onpoca 1o Teme,

paszemny
YMeeT npuMeHSTh IIpakTudeckue Bompoc 3 6uera
H3y9eHHBIC METOIBI 1 3amaun 1-4 9K3aMeHa
aNTOPUTMEI Ha
MIPAKTHKE
Baaneer HaBbIKamMu IIpakTaeckue JlomoHUTEIbHBIE
peleHus 3aganue 1-4 BOIIPOCHI HA SK3aMEHE

MPaKTUYCCKUX 3a/ia4 Ha
OCHOBC U3YYCHHBIX
METOAOB U AJITOPUTMOB




pohecCHOHAIBHON
JIEATEIBHOCTH C
MPUMEHCHUEM aHAJN3a,
CUHTE3a U JPYTUX
METOJI0B

HUHTEIJIEKTY AJIbHOU
NEeSTeTbHOCTH

TunoBbie KOHTPOJIbHBIE 3aJaHUSI HJIN HHBIE MATePHAJIbl, HE00XO0AUMBbIe 1JIsl OLEeHKH
3HAHUM, YMEeHMil, HABBIKOB M (WJIH) ONbITA AEeATEJbHOCTH, XaAPAKTEPHU3YIOLIUX ITANbl
(popmupoBaHus KOMIIETEHIMI B ITpoLiecce 0CBOCHUsI 00pa30BaTe/IbHOM TPOrpaMMBbl

BapuanT UMHAMBHAYAJBHOrO MPaKTHYECKOro 3aganuss Ne 1 mo Teme
«IIpeanBapurtejibHasi 00PpadOTKA JAHHBIX».

HccnenoBanne HaOOpOB HaHHBIX, IMPEACTABICHHBIX Ha TMOPTaje OTKPBITHIX JaHHBIX
data.gov.ru. MccnenoBanne HabOpOB aHHBIX, PECTAaBICHHBIX Ha mopTaie data.worldbank.org.
[TocTpoeHne aBTOMaTH3MPOBAHHON CHUCTEMbI cOOpa JAaHHBIX. B KadecTBE MHCTPYMEHTAIBHOTO
CpeJIICTBa UCTOIB3yeTCs MporpaMmHuoe odecnieuenne Microsoft Excel

BapuaHT MHIMBHAYAJIbHOr0 MNpaKTH4YecKoro 3aganusi Ne 2 mo Tteme «Metoabl
YIrJIy0JIEHHOT0 AaHAJIM3a JaHHBIX».

[TocTpouTh JTUHENHYIO PErpeCcCUI0 AHATUTHYECKMM METOJIOM IO JaHHbIM. [IpousBectu
KJIACCU(PUKALMOHHBIN U KJIACTEPHBIN aHAIU3 JaHHBIX

BapuaHT MHAMBUAYAJIBHOT0 NMpakTHYeckoro 3aganus Ne 3 mo teme «IIpukiaaanbie
3aja4M yriyOJeHHOI0 aHAJIN3a JAHHBIX».

[TocTpouTs HelpoceTeByIO MOETH aHAIHM3a JaHHBIX 110 UMEIOILEHCs BHIOOpKE

BapuaHT HHAMBHAYAJBLHOI0 NpaKTHYecKoro 3axanus Ne 4 no reme «Texnonorus Big
Datay.

PaboTa ¢ mTaHHBIMU C UCTIOJIB30BAHUEM pacipeiesieHHON (halIoBOM CHCTEMOM.

K ¢dopmam koHTpoONst OTHOCUTCS 3auem — 3TO (opMa MPOMEKYTOUYHOW aTTeCTalluu
CTYJIeHTa, ompeaensieMasl y9eOHbIM TUIAHOM TMOJATOTOBKU MO Hampasienuto BO. 3ader cimyxut
dbopMOil TIPOBEPKH YCIEUTHOTO BHITIOJHEHHUS OakalaBpaMH KOHTPOJBHBIX PabOT M YCBOSHHS
y4e0HOTO MaTepuaa JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHIA.

Kpurepuu orieHKHM WHIUBUTYTBHBIX TPAKTUYECKUX 3a/IaHUMN:

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

— OILIEHKa ““He 3a4TeHO” BBICTABIAETCS 3a cilaboe W HEMOJIHOE DPACKPBITHE TEMBI
KOHTpOJ’IbHOfI pa6OTbI, HCCAMOCTOATCIIBHOCTDb U3JIOKCHHA MaTCpUallida, BBIBOJAbI U IMPCAJIOKCHUAA,
HOCSIIME OOIIMI XapakTep, OTCYTCTBHE HATJIATHOTO MPEACTaBICHUS paboThl, 3aTPyAHEHUS MIPH
OTBETaxX Ha BOMPOCHI.



OCHOBBI aHaJINU3a JaHHBbIX. HOCTpOGHI/IC CHUCTCMbI aHaJIn3a JaHHBbIX.

COop 1 MOATOTOBKA TaHHBIX: OOIIME CBEJCHUS, ICTOUHUKH JTAHHBIX, COOP TaHHBIX, TOATOTOBKA
JIAHHBIX

PerpeccnonHblil aHanu3 JaHHBIX, KIACCU(PUKALMS JAHHBIX, KIACTEPHBIN aHAJIU3, IPYTHe METO/IbI
MHOTOMEPHOT0 aHaK3a JaHHbIX. Peanusaims Ha s3pikax R u Python

BricTpozeiicTBre cHCTEM aHaIHM3a TaHHBIX, HEHPOHHBIE CETH, CBEPTOYHBIC CETH, AT OPUTMBI
o0yuenus. Data Mining.

Ocnogsl Texnonoruit Big Data. Hadoop u MapReduce. Pactipenenennas daiinoBas cuctema
HDFS. NoSQL, HBase, Cassandra, YARN. 3agaun MapReduce na YARN. MHpopmaninoHHbIH
TIOUCK.

IIpumepHBbIe BONIPOCHI K 3a4eTy (5 cemecTp)

1. OcHoBbl aHanu3a JaHHbIX. OCHOBHBIE OIpPEENICHUs, TPUHIMI CTPYKTYPhl U O0O0BEMBI
JIAHHBIX.
OcHOBHBIE IPUHLIUIIBI IOCTPOEHMSI CUCTEMBI aHAIN3a JAHHBIX.

(O8]

COop W TOATOTOBKA JAHHBIX: OOIIMME CBEICHHWS, WCTOYHUKU JTaHHBIX, COOp MaHHBIX,
MMOATOTOBKA JaHHBIX

Perpeccronnslii ananu3 qanHbiX, Peanusamms Ha s3p1kax R u Python

kinaccudukanms naHHbix, Peanmzanus Ha s3pikax R u Python

KJIaCTepHbIN aHanu3, Peanu3amus Ha s3pikax R u Python

nepeBbs Kinaccudukanuu, Peannzanus Ha s3pikax R u Python

*© NNk

JTUCKPUMUHAHTHBIN aHanu3, Peanmu3anus Ha si3pikax R u Python

9. HeHpoHHbIE CEeTH, CBEPTOUHBIE ceTH, Peanmu3anus Ha s3pikax R u Python
10. anroputMbl 00yUYeHUST HEUPOHHBIX ceTell. Peanm3anus Ha s3pikax R u Python
11. Data Mining.

12. beicTpoaelicTBUE CUCTEM aHaln3a JaHHBIX

13. OcHogsl Texnonoruit Big Data. Ux npenmy1iiiecTBa u orpaHu4YeHUs.

14. Hadoop u MapReduce.

15. Pacnpenenennas ¢aitnosas cuctema HDFS.

16. NoSQL, HBase, Cassandra, YARN.

17. 3agaun MapReduce nHa YARN.

18. NnpopmariMoHHbI MOUCK.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs!
Ouenka Kputepun orieHuBaHus 10 3a4€Ty
OLICHKY «3a4YTCHO» 3aCJIIYKUBACT CTYJACHT, OCBOMBIIIHH 3HAaHUA, YMCHUA,
KOMIIETEHIIMH U TEOPETHUECKUI MaTepHrall HOJHOCTHIO WIIH MPAKTHUECKU

3a4TEHO .
MOJHOCTHIO; BBIOJHUBIIUN BCE 3a/JaHUs, MPEIyCMOTPEHHbIE YUeOHBIM
IJIJAHOM Ha BBICOKOM HWJIM CPEIHEM YpPOBHE; IMPAKTHYECKUE HAaBBIKU
npo¢eCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.
OLICHKY «HE3a4TE€HO» 3aCIIy)KHMBAeT CTyIEHT, HE OCBOMBIIMN WIN
OCBOMBIIMM Ha HHU3KOM YPOBHE 3HAHMs, YMEHHUS, KOMIIETCHUUH U
HE3a4TECHO

TEOPEeTUYECKH  MaTepuas, YydyeOHble 3aJaHusl He  BBITOJIHWI,
NPaKTUYECKUE HABBIKK HE C(HOPMHUPOBAHBI.

OueHouHble CpencTBa Uil MHBAJIWAOB M JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI BEIOMPAIOTCS C YYETOM UX UHIUBUAYATBHBIX MICUXO(PH3UIECKIX 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. llepuoauyeckas gureparypa
1. Bassl ganueix kommannu «ct Beroy HTTP:/DLIB.EASTVIEW.COM
2. Dnektponnas 6uommoreka GREBENNIKON.RU HTTPS:/GREBENNIKON.RU/

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccHoHANIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
DNeKTPOHHO-0MOMoTedHbIe cuctembl (IBC):
1. DBC «IOPAWUT» HTTPS://URAIT.RU/

2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAIIH» WWW.BIBLIOCLUB.RU
3. ObC «BOOK.ru» HTTPS://WWW.BOOK.RU

4. 9bC «ZNANIUM.COM» WWW.ZNANIUM.COM

5. OBC «JIAHb» HTTPS://E.LANBOOK.COM

IIpodeccnonanbubie 0a3bl JAHHBIX:

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

Scopus HTTP://WWW.SCOPUS.COM/

ScienceDirect WWW.SCIENCEDIRECT.COM

Kypnanst uznarensctea Wiley HTTPS:/ONLINELIBRARY.WILEY.COM/

Hayunas snekrponnas oubnuorexka (HOb) HTTP:/WWW.ELIBRARY.RU/

[TomHOTEKCTOBBIE apXUBBI BEAYILUX 3aMaHbIX HAYYHbIX XKypHaI0B Ha Poccuiickoit
HnaT(popMe HayuHbIX xkypHasioB HOUKOH HTTP://ARCHIVE.NEICON.RU

7. HammonanmpHass dJEKTpOHHas  OuOimoTeka (AOCTynm K DJIEKTPOHHOM — OMOJIMOTEKE
muccepranuii Poccuiickoit rocynapcrsennoi o6ubnuorexku (PI'b) HTTPS://RUSNEB.RU/

8. Ilpesunenrtckas oubmuoreka uM. b.H. Enpriuna HTTPS:/WWW.PRLIB.RU/

9. DnektponHas koekius Oxcdoprackoro Poccuiickoro @onna
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. "Jlekropuym TB" HTTP:/WWW.LEKTORIUM.TV/

18. YuuBepcuterckas unpopmanuonsas cucrema POCCUSA HTTP://UISRUSSIA.MSU.RU

SNk W=

HNHpopManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynpranT [lmroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYII 1O JIOKAJTLHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH)

Pecypceol cBoOOAHOTO 1OCTYyMNA:

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

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

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



4. MuHHCTEPCTBO HAyKH M BhICIETo oOpazoBaHusi Poccuiickoit deneparym
HTTPS://WWW.MINOBRNAUKI.GOV.RU/;

5. ®epnepansublii nopran "Poccutickoe oopazosanue”" HTTP:/WWW.EDU.RU/;

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

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

8. ®denepanbHBIN LHEHTP HHPOPMALIMOHHO-00PA30BaTEIBHBIX PECYPCOB
(HTTP://FCIOR.EDU.RUY/);

9. IIpoekt I'ocynapcTBEHHOr0 HHCTUTYTa pycckoro a3bika UMeHH A.C. ITymknuna
"O6pazoBanue Ha pycckom" HTTPS://PUSHKININSTITUTE.RU/;

10. CnpaBouno-uHpopmarmonssiid nopran "Pycckuii s3p1k" HTTP://GRAMOTA.RU/;

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

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

13. Oo6pazoBarenpHbiil moptan "Yueba" 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 HHPpopManuoHHbIe pecypcbl KyoI'Y:

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

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

3. bubnuortexka nHPOPMAMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texnojiornii HTTP:/MSCHOOL.KUBSU.RU;

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

5. DNeKTpoHHBIC 00pa30BaTeNbHbBIE PECYPChl KadeAphl H(HOPMALMOHHBIX CHUCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuHo-metomuueckoro skypHama "IIKOJIBHBIE T'OIbI"
HTTP:/ICDAU.KUBSU.RU/

6. MeToguueckue ykazaHus 1Jis1 00y4aromuXxcs Mo 0CBOEHU IO TUCUUIJIMHBI (MOIYJIA)
Teopetnueckue 3HaHUA T1I0 OCHOBHBIM pazienaM Kypca «Big data» cTyneHTBH

NpPUOOPETAIOT HA JIEKIMAX U TMPAKTUYECKUX 3aHATHUSAX, 3aKPEIUSIIOT U PACIIUPSIOT BO BpeMs
CaMOCTOSTEIIbHON pabOTHI.

Jlexuuu no xypey «Big datay mpenctaBisioTcs B BUAE U3JIOKEHHUS MaTepuaia 1o Teme
JICKIIUU C IEMOHCTpAIMel Mpe3eHTaIil 10 OTJEIbHBIM OCHOBHBIM TEMaM MPOTrPaMMBbl.

Jis yroyOneHus M 3aKpeIUIeHHs TEOPEeTUYECKHX 3HAaHWM CTyAEHTaM PEKOMEHIyeTCs
BBITIOJIHEHUE OIPENIEICHHOr0 00BbeMa CcaMOCTOSTeNbHOW paboTel. OOmuii 00beM Yacos,
BBIJICTICHHBIX TUTST BHEAyIUTOPHBIX 3aHSITHIA, COCTaBIISIET
12 gacos.

B pamkax caMOCTOSITEIbBHOM TO3HABATEIBbHOW JESITENBHOCTA CTYJICHTAM TaKXe
npeJiaraeTcsl U3yunuTh HEKOTOPBIE pa3/iesibl, He BOLICAIINE B JIEKIIMOHHBIN KypC.

Breaynuropnas padota no quctumiuHe «Big datay 3akimrodaeTcst B CISAYOMIEM:

— TIOBTOPEHHUE JICKIIMOHHOTO MaTepHaia U MpopadoTKa y4eOHUKOB U YUESOHBIX TTOCOOHH;

— MOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;

— npopaboTKa TeM, BBIHECEHHBIX Ha CAMOCTOSTEIHHYIO MOATOTOBKY.

Jlis  3aKkperuieHusT TEOPETHYECKOro MaTepuania W BBINOJHEHUS KOHTPOJIHUPYEMBIX
CaMOCTOSITENILHBIX pa0OT MO AUCIUILIUHE BO BHEYYEOHOE BpeMs CTYICHTAM IPEIOCTABIISCTCS
BO3MOXKHOCTh IOJIb30BaHus Onbnuorekoit KyOl'Y, OubnanoTekol (akynpTeTa KOMIBIOTEPHBIX
TEXHOJIOTHI U MPUKIATHON MaTeMaTHKH, BO3MOKHOCTSIMH KOMITBIOTEPHOTO Kiiacca (akyibTeTa.



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 qucnuninnsl 51.0.10
«Big data» mo nanpasJjienuo 09.03.03 npuxiagnas nHGopMaTHKA B IKOHOMHUKE,
KBAJTM(PUKALMSA BBINYCKHUKA «0aKajaBp», pa3padoTyMK K.T.H., IpenoaaBarTe/ib Kadeapbl

npukjaaaHoi marematuku Ileaunenko 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 09.03.03 «Ilpuknaanas uHGpOpMaTHKa B SKOHOMHKE» O4HON (hopMbl 00yueHus. Bee
KOMIIETEHIIUM U TpeOyeMble 3HaHUs, OTPa)XXEHHbIE B NPOrpaMMe, MOJHOCTbIO COOTBETCTBYIOT
TpeboBanusM. [IporpamMma COCTaBJI€HO JIOTUYHO U TOCIENOBATENBHO. TpPylIOEMKOCTh TEM H
pa3enoB OTpakeHa JOCTOBEPHO.

VYuebHas aucuuiuinHa OyneT pealn3oBBIBaTBCS Ha 3 Kypce, B 5 cemecTpe, OHa
npeaycMaTpuBaeT o0beM 72 ydeOHBIX Yaca, B T.4.: JeKIuHu — 34 4yaca, 1a00paTOpHbIC 3aHATUS —
16; camocrositrenbHas pabora — 17,8 uacoB; koHTpons — 4,2 yaca. [Ipemycmorpena dopma
OTYETHOCTHU — 3a4eT B 5 CEMECTpE.

Lensto  ocBoeHust yueOHON aucuumuHbel  «Big data»y  gBiusercs  pasBuTHE
npoQeCCHOHATIBHBIX U OOLIEKYJIbTYPHBIX KOMIIETEHIMI MPH OCBOCHUU MarepHaia Mo Kypcey.
ABTOp TmporpamMMmbl BBIJCNSET HaubOoyiee aKTyalbHbIE 3aJayH, pelIaeMble B Ipolecce
IpEenoJiaBaHus JaHHON y4eOHON IUCHMIUIMHBI, KOTOpble HEOOXOAMMBI i (OPMHPOBAHUSA
KOMIIETEHIINI CTYIEHTOB, U3JI0KEHHBIX B paboueil mporpamme u npeaycmotpeHHsix @I'OC BO
JUIS COOTBETCTBYIOILIETO HAIIPABICHMS.

W3ydenne OUCHMIUIMHBI 0a3HpyeTcss Ha MIKOJBHBIX 3HAHHMSIX CTYAEHTOB, a TaKXke Ha
3HAHUAX, MOJYyYaeMbIX B paMKax psla AWCUUIUIMH, U3y4YaeMbIX CTYJEHTAMU B MPEAbLAYIIUX
CeMeCTpax.

B xauecTBe OCHOBHOW 00pa30BaTeIbHON TEXHOJIOTUH, IPUMEHIEMON aBTOPOM, SIBISIETCS
KOHTPOJIb HWHAMBUAYAIbHOM pabOThl CTYIEHTOB, a TaK >€ pa3bsiCHECHME MaTepuana Ha
JEKLIMOHHBIX U IPAKTUUECKUX 3aHATHUSAX.

Cuuraro, uto paspaborannas [lenunenko E. FO. paGouas mporpamMmma COOTBETCTBYET
OI'OC BO nmns yka3aHHOTO HamlpaBlIEHUS MOATOTOBKHM M MOXET OBITh PEKOMEHIOBaHA s
UCIIOJIb30BaHUs B y4eOHOM Mpolecce.

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».



PELHHEH3Us
Ha pado4yro nporpammy y4eOHo qucnuniannsl b1.0.37
«Big data» mo nanpasJiennio 09.03.03 npuxiagHas HHPOPMATHKA B IKOHOMHUKE,
KBAJTM(PUKALMSA BBINYCKHUKA «0aKajaBp», pa3padoTyMK K.T.H., IpenoaaBarTe/ib Kadeapbl
npukjaaaHoi marematuku [eaunenko E.FO.

Pabouas nporpamma cocraBiena ais HarpasieHus moarotoBku 09.03.03 «[Ipuknaanas
nH(OopMaTHKa B YKOHOMHKE», OYHON (OpMBbI 00yueHHUs. YdeOHas AUCIUIUIMHA Peau3yeTcs B
OakanaBpuaTte, Ha 3 Kypce, B 5 cemectpe. O01mas Tpy10eMKOCTh JUCIUIUTHHBI COCTABIIET 00beM
72 y4ueOHBIX 4Yaca, B T.4.: JeKIMU — 34 yaca, JabopaTOpHbIE 3aHATUS — 16; camocTOsTEIbHAS
pabora — 17,8 uacoB; kouTposb — 4,2 yaca. IIpegycmoTrpena ¢opma OTYETHOCTH — 3a4eT 5
ceMecTpe.

Penensupyemasi mporpamMma  cocTaBlieHa B cooTBeTcTBUM ¢  DepepaibHbIM
TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BhIcHiero ooOpazoBanus (OI'OC BO) mo
Hanpasienuto «lIpukiagHas nHpopMaTuka B SJKOHOMUKE.

Heabio ocBoeHus yueOHOM nucuuruinHbl «Big datay sBisercs oBiajeHHE OCHOBHBIMH
HaBBIKAMU PEILICHMS 3a/1a4, pHoOpeTeHne (HyHIaMEeHTAIbHbBIX 3HAHUI N0 TUCIUIUIMHE C LENbIO
UX TPUMEHEHUS B MPAKTUYECKOW NEATEIbHOCTH, a TaK e NpU HM3YyYEHHH CIelHalIbHBIX
JTUCLUIUIMH, U3Yy4aeMbIX Ha CTapIIUX 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.

Nzyuenne aucuumiuabl «Big datay 0asupyercs Ha 0a30BOM MMOATOTOBKE CTYAECHTOB 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 nampaBnenuss moarotoBku 09.03.03 u MoxeT OBITH PEKOMEHIOBAaHA 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».



