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Paboyast mporpamma AMCHUIUIMHBL « Y TIIyOJIeHHBIN aHanu3 JaHHBIX 1 Big Datay yTBepkaeHa Ha
3acelaHuM y4eOHO-METOANYECKON KOMUCCUH (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
IPUKIAJHON MaTeMaTHuKu IpoTokoa Ne 6 «25» masg 2022 r.
[Ipencenatens YMK ¢akynbrera KoBanenko A.B. —

PentenseHTrI:
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JIOKTOp menarornueckux Hayk, KaHauaaT (pU3uKo-MaTeMaTHIeCKuX HayK, Mpodeccop.
[ToueTHbIl paOOTHHUK BBICIIETO MPOdecCHOHATBHOTO 0Opa3oBanus PO. JlupekTop HHCTUTYTa
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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
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»,
«JluckperHass MaremaTtukay, «UuciaeHHbIe METOAbI», «TeopHus CUCTEM M CUCTEMHBIA aHAIU3Y,
«Teopus BeposiTHOCTEN N MaTeMaTU4ecKasl CTaTUCTUKa» U Apyrue. J[ucuurnHa npusBaHa 1ath
CTYJCHTAM MaTeMaTUYEeCKHH amnmapar, KOTOpbIi OyJeT HCIONb30BaThCs B JalbHEHIIEM IpH
BBITIOJIHEHUH CTYJICHTaMH Y4eOHO-HCCIIeI0BaTEIbCKON paOOTHI.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHsI IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHA 00Pa30BaTeILHOM IPOrpaMMBbI

W3ydenne JnaHHOM y4yeOHOM JUCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00yyYaroIuXxcsl CIeAYIOUIX KOMIIETEHIMH:

PesynbpTaThl 00ydeHus 1o
TUCIUILTNHE
(3Haem, ymeem, 8nadeem (Ha8bIKU
U/Unu onvlm 0esimenrbHOCmu))

YK-1 Cnoco0eH ocymecTBISITh NOMCK, KPUTHYCCKHII aHAINU3 M CHHTe3 MH(POpPMAaLNH,
NPUMEHSATH CUCTEMHBIH MOAXO0/ 1Jisl pellieHUsl MOCTABJEHHBIX 32/1a4

MNYK-1.1 (38.1) MeToibl KpUTUYECKOTO aHATN3a U 3HaeT OCHOBHBIE TEOPETHUUECKHUE
OLICHKH COBPEMEHHBIX HayUHbIX JOCTUKECHHMIA; acmeKkThl  paboThl  Cc  OONBIIMMU

Kon n nanmeHnoBanue naaukaTopa™




Kon u HanmeHoBaHMe HHIUKAaTOpa™

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

MNYK-1.2 (36.2) OCHOBHBIEC IPUHITUITHI
KPUTHYECKOI'O aHAJIN3a;

NYK-1.3 (06.015 B/16.5 31.7) UcTounuku
nH(popManuu, He0OXOAMMOMN TSt
poecCHOHAEHOM JIeATEIBHOCTH, METO/IbI TIOMCKA,
aHaJM3a v CHHTEe3a HHPOPMAIIHH;

NYK-1.6 (Y1) [TonyuaTs HOBBIC 3HAHUS HA OCHOBE
aHaJlM3a, CHHTE3a U IPYTHUX METOJIOB;

MNYK-1.10 (06.016 A/30.6 V.1) AnanuzupoBath
BXO/JIHbIE JTaHHBIE, OCYILIECTBIATH aHAJIU3 U CUHTE3
uHpOpMaINH;

HNYK-1.12 (B.1) UccnenoBanuem mpobiem
npodecCHOHABHOM IeATEHHOCTH C IPUMEHEHHEM
aHaJln3a, CHHTE3a U IPYTHUX METOJI0B
HMHTEJUIEKTYyJIbHOM JIeATEIbHOCTH

HNYK-1.13 (B.2) BeisiBnenuem Hay4dHBIX MpOOJIEM H
UCIIOJIb30BAaHUEM aJIeKBAaTHBIX METOJNOB JUId HX
pelieHus

JaHHBIMU, MPAKTUYECKHE  METOJIBI
paboOTBl ¢ HUMH, HMHCTPYMCHTAPHMA
HEeOOXOIMMBIH IS aHaIn3a, CHHTE3a U
JAJIGHEUIIIETO TPOTHO3WPOBAHUS Ha
OCHOBE OOJIBIINX TaHHBIX

Ymeer IIPUMEHATH OCHOBHBIE
TEOPETUYECKHE AaCMeKThl paboThl ¢
OONBIIMMM JIaHHBIMU U OCHOBHBIE
METOABl aHaln3a OOJIBIIMX JaHHBIX
IUIL  PEIIEHHS DJKOHOMUYECKUX H
YIPaBICHYECKUX 3a1a4

Baaneer COBpEMEHHON METOIUKOM
BbI‘-IHCJIHTGJIBHOﬁ TCXHUKHU B OGBGMG,
HEOOXOAMMOM  JUIS  PEUICHUs W
HOCTpOCHI/I}I MAaTCMATUUYCCKHUX
MOZIeJIe  OmNpeAeNIeHHOTo  Habopa
y‘IG6HBIX 3aJa4, CTAaTUCTUYCCKUMHU
METOJaMH W TpUEMaMH aHajau3a
SKOHOMUYECKHUX SIBJICHUM U ITPOLIECCOB
c MTOMOIILIO CTaHJAPTHBIX

TEOPETUYECKUX MOJENIEN; HaBBIKOM
HWHTEpHpeTaun pe3yJIbTaTOB
HUCCIIEJOBaHUN " CcO31aHUA

MIPAKTHYECKUX PEKOMEHAALMHU I10 HUX
IIPUMEHEHHUIO

OIIK-6 CnocobeH aHanmM3upoBaTh M pa3padaThiBaTh OPraHU3AIMOHHOTEXHUYECKUE U
AKOHOMHUYECKHE MTPOLIECCHI C MPUMEHEHUEM METOJ0B CUCTEMHOI'0 aHAJIM3a U MaTEMAaTUYECKOTO

MOACIIMPOBAHUA

HNOIIK-6.1 (06.016 A/30.6 3u.3) Llenu um 3amaum
MPOBOIUMBIX HCCICIOBAHUN M pa3pabOTOK, METObI
CHCTEMHOI'O aHalM3a  H MaTEeMaTHYECKOI0
MOJICIIMPOBAHUS ISl pEIICHUs 3a7ad B 001acTu
podeCCHOHATBHOM IeATCILHOCTH

HNOIIK-6.2 (40.011 A/02.5 3n.1) Lenu u 3agauu
MIPOBOAMMBIX HCCIIEOBAaHUM U pa3pabOTOK, METOIbI
CHUCTEMHOTO aHanusa u MAaTeMaTU4YECKOT O
MOJICTTMPOBAHUS 7Sl pa3pabOTKU OpraHU3aIlMOHHO-
TEXHUYECKUX M  DKOHOMHYECKHX  IPOLIECCOB,
o0ecreunBaOIIUX pEIIeHUusT 3amad B o01acTu
npodeccHoHABHOM IeATETPHOCTH

HNOIIK-6.3 (40.011 A/02.5 31.2) OTe4yecTBEHHBIN U
MEKIYHApOIHBIN OMBIT B COOTBETCTBYIOIIEH
00J1acTy UCCIEIOBaHMM, METO/IbI CUCTEMHOTO
aHaJIM3a U MaTEMaTHYeCKOT0 MOJEIUPOBAHUS IS 5
pereHus 3a1a4d B 007acTu mpodecCHoHaIbHON

3HaeT OCHOBHEIE METOAbI aHa/In3a U
00paboTKHn 0O0JIBIINX JIaHHBIX,
MHPOBBIC TCHACHIUMKU B PAa3BUTHU
TEXHOJIOTH PabOThl C OONBIIMMH

JaHHBIMH, TI€PENIOBBIE  pa3pabOTKU
JUJEPOB MUPOBOIO U OTEUYECTBEHHOTO
pBIHKA

Ymeer MIPUMEHSATH W3y4YEHHBIE

MCTOJbI U aJITOPUTMBI HAa MTPAKTUKE, B
PKOHOMHUYECKOH chepe

Baaneer HaBBIKAaMU peimeHns
MPaKTHYECKUX 3a7ady Ha OCHOBE
M3YUYEHHBIX METOJIOB M aJITrOPUTMOB
CHCTEMHOTO aHau3a n
MaTeMaTUYeCKOro  MOJACIUPOBAHUS
JUIsL  pereHust 3amad  o0paboTKH
aHaIM3a OOJIBIINX JAHHBIX




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

Kon u HanmeHoBaHMe HHIUKAaTOpa™

ACATCIIbHOCTH

HNOIIK-6.4 (06.001 D/03.06 ¥V.1) Ucnonb30Bath
CYILIECTBYIOIINE TUIIOBBIE PEIICHHUS,
MaTeMaTHYeCKHe MOJIEIHU U IaOIOHbI
MPOEKTUPOBAHMSI POTPAMMHOI0 00ECTICUEHUS JIsI
aHaJIM3a U pa3pabOTKH OpraHu3alloOHHO-
TEXHUUYECKUX M SKOHOMHUYECKUX MPOIIECCOB

HOIIK-6.5 (06.016 A/30.6 Y.1) Ananu3upoBaThb
OpPTraHU3aLMOHHO-TEXHUUECKUE U YKOHOMHYECKUE
MPOIIECCHI C TPUMEHEHNEM METOJI0OB CUCTEMHOTO
aHaJIM3a ¥ MaTeMaTHYeCKOTO MO/ICTIMPOBAHUS

PesynbraTel 00ydeHHsS 1O TUCIMILIMHE TOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIHOM PabOThl 00YJArOIIUXCS B COOTBETCTBUH C YTBEPIKICHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMIIETEHIIMM  CUMTAIOTCS  C(OPMUPOBAHHBIMU  TIPH
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUCHHS.

2. CTpyKTYypa U copepKaHue JUCHUILTHHBI
2.1 PacnpenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 10 BHAaM pador
OO6mrast TpymOEMKOCTh JTUCHUILIMHBI COCTaBJISET 2 3adeTHble eauHuibl (72 dvaca), UX

pacripeiesieHue 1Mo BuaM paboT MPEACTaBICHO B TaOIHIIE

Bcero | 5 cemectp
Bun yue6HOM paboThI Yacos (uacel)

AynuTOpHBIE 3aHATHS (BCEro) 50 50
B Tom uncne:
3aHsATUs JEKIMOHHOTO TUIIA 34 34
3aHATUS CEMUHAPCKOTO TUIA (CEMHHApPBI, IPAKTHYECKHE
3aHSITHUSA) ] i
JlaGopaTopHble 3aHATHUS 16 16
KCP 4 4
HUKP 0,2 0,2
CamocTosiTe/ibHasi padoTa (Bcero) 17,8 17,8
B ToM yucne:
Kypcosas pabora - -
[TpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuaa 6 6
BrInonHeHne MHAMBUAYAIBHBIX 3a0aHUI 8 8
Pedepar - -
IToaroToBKa K TEKyLIeMy KOHTPOJIIO 3,8 3,8
IIpomexyTouyHas aTTecTanMsA (KOHTPOJIb) 5 5
OO6m1ast TpyA0€MKOCTh Jac 72 72

3a4. ell. 2 2




2.2 Conepxxanue Q¥ CHUILTHHBI
Pacnpenenenre BuoB yueOHOW pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM JUCIUTUIAHBL
Paznens! qucuumuHbl, n3ydaeMble B 5 cemectpe (ouHas popma 0O0ydeHus).

AynuTtopHas pabota Bueayautopnas
pabota
No HaumenoBanue pasnenos Bcero Boero KCP KomTpo
J | JIP CPC
b
1 2 3 4 516 7 8 9
1. |Texnonoruu Big Data 6 | - - - 1
2.  |Mudomounck 6 | - - 4 1
3 Pacnpenenennsie (hailioBbIe CHCTEMBI, g | 3 2 4 1
CHUCTEMbI BU3YaJIU3alMH TAHHBIX
4.  |Metoabl yriay0JIeHHOTO aHaIN3a TaHHbBIX. 6 | - - 6 1
TexHomoruu yriryOJICHHOTO aHan3a 2 1
5. 6 | 8 3.8
OOJIBIINX JAHHBIX
Bcero no pasznenam IUCIUIIIIAHbBI 32| 16 4 17,8 5
HUKP 0,2 | 0,2
KonTpons 5 5
Hmoeo 3a 7 cemecmp: 72 72 |32 16 4 17,8 5

[Ipumeuanue: JI — nekunu, [13 — npakrtuueckue 3anarust / cemunapsl, JIP — naboparopusie 3anstus, CPC
— CaMOCTOsITeNIbHAs paboTa CTyIeHTa

(I)opMa NPOBECACHUA ATTECTAIIMMA IO JUCHUIIMHE: 3auem 8 nAmom cemecmpe.

2.3 Coaep:xanue pa3aesioB (TeM) IMCHUANIAHbBI
2.3.1 3ausaTHA JeKINOHHOI0 THIIA.

N dopma
HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI
No TEKYIIETO
pasnmena (cemuHApOB)
KOHTPOJISI
1 2 3 4
1. |Texnonoruu Big PocT maHHBIX, IPUYXHBI U CIICICTBUS; OOJIaYHbBIC YcrHblii onpoc,
Data BBIYHMCIICHUS M TEXHOJIOTHU; TTapaJurma TECTUPOBAHUE
MapReduce; xpaneHue OOJIBIINX TaHHBIX, IICHTPHI
00paboOTKK OOJBIINMX JTAHHBIX.
2. OCHOBHBIE IOHATHS, UCTOPHS BOSHUKHOBEHHUSI, | Y CTHBIN ONpOC,
cxembl web-moucka, monckoBoi cnainep, TECTUPOBAHUE
Nudononck MPOCTIOHCUPOBaHHBIN nouck, PageRank ot Googl,
paHXUPOBAHUE PEKJIAMBI, TOHATHE KauyecTBa
MOKCKA
3. |Pacnpenenenuble Mertoap! pactipeieeHHOM 00paboTKK OOIBIINX YcTHBIl onpoc,
aitoBble cuctemsl, [JaHHBIX B Hadoop, HepensinoHHbIe 0a3bl JaHHBIX | TECTHPOBAHHC
CHCTEMBI NoSQL, CPaBHEHNE C PEIALHOHHBIMH. Bl-cuctemsl
(Tableau, Microsoft PowerBI)
BU3YaJIH3a[u1
JTAHHBIX




Meronsl
yIIIyOJI€HHOTO
aHaIu3a JaHHbBIX.

Cy1ecTBytolye KeHcol, IpUMephl IPAKTUYECKOTO
NPUMEHEHHS, ONMCAaHNe METO/1a, THIThI HEHPOHHBIX
ceTei, MeTo bl 00yueHHs (00yUYeHHE C yUUTEIIeM,
0e3 yuuTess, ¢ OJAKPEIUICHUEM ), HEHPOHHBIC CETH
JUIs1 pabOTHI C M300PaXKEHUSAMU U 11 PaOOTHI C
TEKCTOM; MaccoBasi HEpCOHAIM3AIINS;
PEKOMEHIaTENIbHbIE CUCTEMBI

YceTHbIH onpoc,
TECTUPOBAaHUE

5. Hcnonp3oBanue Python mig yriny0iaeHHoro aganmsa| Y CTHBIA OIIPOC
2
JAHHBIX: OCHOBBI SI3bIKA, CTPYKTYPHbI IaHHBIX, TECTUPOBAHUE
paboTa ¢ UHJIeKCaMu, YNCTKA TaHHBIX,
TeXHOIOI MK MaTeMaTUYECKHe Olepaluu, onepaluu
yr1yGIeHHOr0 00bCAMHCHHS JAaHHBIX, arpempOBafme JTAHHBIX,
BU3yaJld3alus JaHHBIX. MHOTOCIOWHbBIE
aHanu3a OOJIBIINX o
HEHPOHHBIC CETH, MHOTOKJIACCOBas
AaHHBIX kiaccugukanus, 3¢phekTuBHOE 00yUeHHE
HEUPOHHBIX CETEW, CBEPTOUHbBIC U PEKYPEHTHBIE
HelipoHHble ceTu Ha Python.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATUSL CEMUHAPCKOTO TUIIA — HE TIPETYCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHS.
N ®opma
HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI
No TEKYILIEro
pasnena (cemuHApOB)
KOHTPOJIS
1 2 3 4
3. |PacnpeneneHHbie Pa6ota c Tableau Desktop. ba3zoBbie monsTHs, WHIUBHTyaTbHOE
daiioBble cHCTeMBI, [POJIH, THIIBI IOJICH W BBIYUCIICHH. THCTPYMCHTHI MPaKTUYECKOE
CHCTEMbI BH3yaM3aluy B MeHI0 ShowMe, ) 3aJaHue
IIPOTHO3UPOBAHUE, CO3IaHIE JAMO0p1a U UCTOPUH.
BU3yaIA3alUuU p p ’ A a pa p
JTAHHBIX
5. Python myst yrimyGieHHoro aHanvsa JaHHbBIX: WHIUBHTyATbHOE
OCHOBHI SI3bIKa, CTPYKTYPBI IaHHBIX, padoTa ¢ MPaKTUYECKOE
HWHJICKCAMH, YHCTKA TAHHBIX, MATEMaTHIECKUE 3aaHue
Texuomnoruu OIlepaLyH, OIepaliy 00beJMHEHUS TaHHBIX,
yIIIyOIIEHHOTO arperupoBaHue JaHHbBIX, BU3YAIU3alUs JaHHbBIX.
aHanmu3a OonpmMx  |MHOroCI0iHBIE HEHPOHHBIE CETH, MHOTOKIIACCOBAs
JTAHHBIX kinaccudukanys, 3ppekTuBHOE 00yUeHUE
HEHUPOHHBIX CETEH, CBEPTOYHBIE U PEKYPEHTHBIE
HelipoHHBIE ceTr Ha Python.

2.3.3 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

Kypcossie paboTsl

- HE IIPElyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH pPadoThl
00y4aoIMXCH M0 JUCHHUILIINHE (MOTYJIIO)

No

Bun CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHHMSI TUCITUTUTHHBI
IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI




1 2 3

1. |PabGota B Tableau Ryan Sleeper. Tableau Desktop Pocket Reference. - O’Reilly
Media, 2021. — 162 p.

Paitan Crnunep. Ananu3 nanubsix B Tableau na mpaktuke. 100
COBETOB, YPOKOB M CTpaTeruii oT Macrepa a3eH B Tableau. / mep.
c auri. A. 1O. I'mabko. — M.: JIMK Ilpecc, 2021. — 546 c.: un.

1. |YrnyOnennsii ananu3  |Hukonenko C., Kamypun A., Apxanrensckas E. I'myGokoe
naHHbIX (HerpocereBbie |o0ydenne. — CII6.: ITurep, 2018. — 480 c.: un. — (Cepust
TEXHOJIOTHH ) «bubnroTeka mMporpaMMuCTa)

2. |YrnyOnenuslii aHanu3 |BBenenue B ctaTucTHyeckoe 00ydeHUE ¢ IpUMepaMu Ha si3bIke R
naHHbIX (peanusais Ha (Python u ananus naHHbIX

sa3pikax R u Python) [TpuknagHoe mammHHOE oOyuyeHue ¢ nomoiubto Scikit-learn u
TensorFlow. Konuenmuu, HWHCTPYMEHTBI W TEXHUKH IS
CO3/1aHHS HHTEJUICKTYaJIbHBIX CUCTEM.

3. |M3yuenue pazaenos Hadoop. ITogpo6HOE pyKOBOACTBO
Kypca «YriuyOneHHbiii  |BbICOKOHarpyxeHHnele — npuioxkenus.  IIporpammuposanue,

aHanM3 JaHHBIX M Big  [MacmraOupoBaHue, MOAJEPKKA.

Datay VYkpouieHue 0onbmux JaHHbIX. bun dpanke
Big data mpocteiM s3bikoM. Anekcelr bmarmpes, Hatanbs
Xanaesa

Spark mis mpodeccuonanos. Conau Pusza, Ypu Jlezepcon, Illon
OynH, JIxom Yuic
Pabora ¢ BigData B o6makax. Anekcanap CeHbKo

Y4eOHO-MeTOIM4YeCKHe MaTepHallbl JUIsl CaAMOCTOSITEIbHONW pPabOThl OOYyYaroOUIUXCS W3
YHCITa MHBAJIHM/IOB U JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocrasistorcs
B (popMax, aJanTHPOBAHHBIX K OTPAHWYCHUSAM UX 37I0POBBS U BOCHPUATHS HHYOPMALIUH:

JI7st UL ¢ HapyIIeHUSIMH 3PSHUSL:

— B [1€4aTHOU (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,

— B re4aTHoi (opme Ha si3bike bpaiis.

JI7st UL ¢ HapyIIeHNSIMHE CITyXa:

— B mieyaTHoi opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JInst UL ¢ HapyIISHUSIME OTIOPHO-/IBUTATENILHOTO amliapara:
— B mieyaTHoi opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina.

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



3. OOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPUMeEHsieMble NMPH OCBOCHHH IWCIHUIIHHBI
(MoayJin)
B cootBerctBUM ¢ TpeOOBaHHMSIMH [0 HAMPaBICHUIO TOATOTOBKH  peaTu3arus

KOMITIETEHTHOCTHOTO TIOJX0JIa JOJDKHA TPEAyCMaTPUBATh IMIHPOKOE MUCIIOIB30BaHUE B yUCOHOM
npoIiecce aKTUBHBIX U HHTEPAKTUBHBIX (HOPM MTPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISIIHIA,
JICITOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIH, ICHXOJOTHYECKUE U MHBIEC TPCHUHTH) B
COYETAaHUH C BHEAYAUTOPHOU pabOTOM C 1esibio (hOPMHUPOBAHUS M PA3BUTUS MPO(HECCUOHATBHBIX
HaBBIKOB 00YYarOIUXCAL.

B npouiecce npenogaBanus IMCHUILUIMHBI IPUMEHSIOTCS CIIEAYIOINE METOIbI 00yUEHUS:

IIpobnemnas nexyus. HaunHaetcs ¢ BOIPOCOB, ¢ MOCTAaHOBKH MPOOJIEMBbI, KOTOPYIO B XOJ1€
U3JIOKEHUs] MaTepualia HeoOXOIMMO pemuTh. JIeKuus CTpOUTCS TakuM o00pa3oM, 4YTO
JEeSTENIbHOCTh CTYJEHTa MO €€ YCBOGHMIO NMPUOIMKAETCS K MOUCKOBOM, MCCIIENOBATEIbCKOM.
OO0s13aTeneH nuajor MperoaaBaTeNs W CTYACHTOB. [IpuMepoM MpOOIEMHON JEKIUH MOXKET
CITy’)KUTb JIEKITUs TI0 TeMe: « MopalibHbIe acTIeKThI OOJBIINX JAHHBIXY.

Jlexyus-koncynomayust, ipu Kotopoit 10 50% BpeMeHH OTBOJUTCS HA BOIPOCHI CTYIEHTOB.
Jlekims — KoHCynbTanus HauOoinee 3(dexTuBHaA, ecnu SBISETCS 3aBeplIalouIel JIEeKIUeH
cemecTpa.

Jlexyusa-eusyanuzayus. YUYUT CTYJEHTOB IpPEOOpa3oBbIBaTh YCTHYIO U IHCHMEHHYIO
uH(GOPMaLIMIO B BU3YyaJIbHOH (hOpMe; HCIOJIB3YIOTCS CXEMBbl, pUCYHKH, YEPTEXH, K MOJITOTOBKE
KOTOPBIX MPHUBJIEKAIOTCs oOy4atomuecs. B kypce «YrinyOneHnHblii ananu3 nanaeix U Big Data» k
TaKUM JICKIIUSM OTHOCSITCA JIEKLIUH, TEMaTUKa KOTOPBIX CBA3aHA MOAENIAMU 00pabOTKH OONbIINX
JAHHBIX.

Ha npaktrueckux 3aHATHAX UCTONB3YIOTCS HEUTPOBBIE HIMUTAIMOHHBIE METOIBI OOYUCHHUS

3anamus ¢ npumeneHuem 3ampyoHAIOWUX V068Ul (BpEeMEHHbIE OTPaHUYCHUS; 3alPeIICHHS
Ha HCIIOJIb30BAHUE OMPENCTICHHBIX METOAMK; MH(OpPMAlMOHHAS HEJ0CTATOYHOCTh). Hampumep,
TeMa: «KMHOTOMEPHBIN aHATU3 JAHHBIX).

Memoo Jlenvghu TPynmoBOro pemieHHWs TBOPYECKUX 3aaad. [lomoraer BeIOpaTh U3
npeyiaraeMoi Cepuu aabTePHATUBHBIX BAPHAHTOB JIYUIIUI: OT YWIEHOB TPYIIbI TpeOyeTcs AaTh
OLICHKY Ka)XJIOrO BapHaHTa B OIpPEEICHHOI MocieaoBaTeabHoCTU. [IpuMepoM MOXKET CITy>KUTh
MPAKTUYECKOE 3aHsATHE TI0 Teme: «[IpakTudeckas peanusaiuss METOAO0B aHAIN3a TaHHBIX».

B npornecce nmpoBeneHus NPaKTUUECKUX 3aHATUA MOYXHO MCIIOJIb30BaTh TAKOM METOJ, KaKk
denogas uepa (ArpoBOM MMHTALMOHHBIN METOX), Hampumep, mo Teme: «CucreMa JTUHEWHBIX
ypaBHeHUi». JlenoBas urpa - ¢popma u MeTon 00ydeHHs, B KOTOPOH MOJICIIUPYIOTCS IIPEIMETHBIH
U COIMANbHBIN acleKThl coaep)kaHus MpodeccHoHaIbHOM JesTenbHoCTU. [lpeaHasHauena amns
OTpabOTKH TpodheCCHOHANBHBIX YMEHMA W HaBBIKOB. B 11e7oBOW Wrpe pa3BepThIBACTCSA
KBa3UNpo(ecCHOHAIbHAS JeSITeIbHOCTh O00ydYaloluXcsd Ha HWMUTAIMOHHO-UTPOBOM MOJIENH,
OTpaXKarlIlleil cofep)kaHUe, TEXHOJIOTMM M JUHAMHUKY MpO(ecCHOHATBbHOW JesTeIbHOCTU
CIEIHAIIUCTOB, €€ IeNOCTHBIX (hparMeHTOB.

bunapnoe s3amsamue — ogHa w3 3(PPEKTUBHBIX METOJMK, MO3BOJISIOMIAS Haubosee
3QPEKTUBHO JIEMOHCTPUPOBATh MEXKIIPEIMETHbIE CBS3H, (POPMUPOBATH MPOGECCHOHATbHBIC
KOMIETCHIIUM CTYJEHTa, a TakKe CHOCOOCTBYIOIIAs AaKTHUBU3AIMHU y4eOHOTO mporecca (Tp.
3aHsaTHE 110 TeMe: OpraHu3ainust TaHHbIX ).

Texnonozusi paseusaioujeri Koonepayuu — MEKINYHOCTHbIE KOMMYHHUKAIlUM, B OCHOBE
KOTOpBIX OepeTcs CoCOOHOCTh MHAMBHA BCTaTh HA IMO3ULMIO IPYTOro YEJIOBEKa WU TPYIIIbI



JIIOJIeH, U TOJIBKO C ATOM MO3HIIMH OIEHUTh CBOM COOCTBEHHBIE nelicTBus. PaboTa B rpymmax (Tip.
3aHSTHE JIAOOPATOPHOE).

B mpouecce o0y4yeHus: CTYIACHTHI YYacTBYIOT B MOCTPOCHMHM MaTeMaTHUYECKUX MOJeneH
MPAKTHYECKUX 3a/1a4, BBISIBICHHH YCTOMYHBBIX AITOPUTMOB PEIICHUS 3a/1a4.

NuauBuayanbHble 3aJaHus, CAMOCTOSTENBHBIE W KOHTPOJIbHBIE pabOThI, pacu€THO-
rpadgudeckre padboThl BBITIOJHSAIOTCS CTYyICHTaMH B MUChbMeHHOU dopme. Mcnonb3yercs 6anbHO-
pEUTHHrOBas cUCTeMa OLEHKU Pe3yJIbTaTOB.

KauectBo 00ydeHus nocturaercsi 3a CYeT MCIOJIb30BaHUS CIEAYIOUMX aKTUBHBIX U
WHTEPAKTUBHBIX (OpM Y4eOHON pabOThI: aKTUBHBIC JICKIIMH, MUTPOBas TEXHOJIOTHs, OWHapHOE
3aHATHE, JEJIOBasi UTPa, TEXHOJIOTUS Pa3BUBAOIICH KOOTIEPAIUH U JP.

VY nenbHBIN Bec 3aHATHHA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, MpUBEAEH B TadbuuIe 7.

Tabmuma 7
Bup 3anstus Hcnonb3yeMble MHTEPAKTUBHBIE KonnuectBo
Cemectp
(JI, T1P) o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB
[Ipobnemuast neKuus, JTEKIUSA-BU3yaIU3aIINs,
b JeKIUsl — Tpecc-KOH(MEpeHIHs, JICKIHsI- 10
Oecema WM JIEKIUSA-AUCKYCCHUS, JIEKIHUS C
1 pa3b0poM KOHKPETHOM CUTYaIlUuU
P Hcnons3oBanue METOJIOB TPYHIOBOTO 10
pelIeHrs TBOPUYECKUX 3aJau.
[IpoOnemuast neKuus, JTEKIUSA-BU3yaIU3aIINs,
b JeKUUs — TMpecc-KOH(EepeHIUs, JIeKIHsI- 10
Oecema WM JIEKIUSA-AUCKYCCHUS, JIEKIUS C
2 paz00pOM KOHKPETHOU CUTyaIiu
1 Hcnonp3oBanue METO/IOB TPyHIIOBOTIO 10
P pEIIeHUs TBOPUYECKUX 3a7a4
Hmoeo: 40

JUist nun ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 30POBbsS IIPEAYCMOTPEHA OpraHU3anus
KOHCYJIbTAllUH C MCIIOJIb30BAHUEM DIIEKTPOHHOMU IOYTBHI.

4. OueHoYHbIE CPEACTBA A/l TEKYILIEro KOHTPOJS YCIEeBAeMOCTH U NPOMEKYTOYHOH
aTTecTaluu
OrneHouHBIE CpesicTBa MpeaHa3HAueHbl Ui KOHTPOJIS M OLEHKM 00pa3oBaTEeNbHBIX
JOCTIDKCHHH  O0YyYaroluXxcs, OCBOMBIIMX TNporpamMmy ydeOHoW mucuumiinabel  b1.0.37
«YrnyOneHHblii aHanu3 naHHbIX W Big Data». OneHouHble CpecTBa BKIIOYAET KOHTPOJIbHBIC
MaTepHaibl A1 IPOBEACHUS TEKYLIero KOHTPOJIs U MPOMEKYTOYHOM aTTeCTALMH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH TMPEACTABISIET COOOW TMPOBEPKY YCBOCHHS
y4eOHOro MaTepHaa, peryjasipHO OCYIIECTBIsIEMYIO Ha MPOTshKeHUHU cemecTpa. K qoctonHcTBam
JAHHOTO THUMIAa OTHOCHUTCSI €ro CHUCTEMaTHUYHOCTb, HEMOCPEACTBEHHO KOppeIupyromas c
TpeOOBaHMEM IMOCTOSIHHOT'O M HEPEPHIBHOTO MOHUTOPUHTA KauecTBa O0yUYEHUSI.

Texymmii KOHTPOJIb YCIIEBAEMOCTHU CTYACHTOB MPEJICTABISAET COOOM:



— YCTHBIN onpoc (TPYNIOBOM WM WHIUBUTYATBHBIN );

— IPOBEPKY BHITIOJIHEHUS TUCbMEHHBIX JIOMAITHUX 3aJJaHUM;

— MPOBEJICHNE KOHTPOJIBHBIX PaboT;

— MpOBeJICHNE KOJUTOKBUYMOB (B MUCbMEHHOU (hopMme);

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

JIist caMoCTOSAITETbHOM pabOThl MUCIOJB3YeTC Y4eOHO-METOMUYECKoe obecreueHrne Ha
OyMaXKHBIX M AJIEKTPOHHBIX HOCHUTENIAX. TeMarhka caMOCTOSITETbHOW pabOThl COOTBETCTBYET
COJIEp’KaHUIO pa3/eloB AUCHMIUIMHBI M TeMe JaomaluHero 3ananusi. OcBoeHue maTepualia
KOHTPOJIUPYETCS B MPOIIecce MPOBEACHUS MPAKTUUECKUX 3aHATHI.

KoHTponbHbIE BOMPOCH M 3aaHusl ISl IPOBEACHUS TEKYIEro KOHTPOJIS BEIOUPAIOTCS
U3 COJIEp’KaHMs pa3lieloB AWCHHILIMHBL. BBIMONIHEHNWE JOMAIHEro 3aJaHusl 00ecreYnBaeT
HEIPEPBIBHBIM  KOHTPOJIb 34

nmpoucccoMm  OCBOCHUSA

00y4YaroIerocs, CBOeBpEMEHHOE BBISIBICHHE U YCTPAHEHHE OTCTaBAaHUN M OIIHOOK.

y4yeOHOTO Marepuana KaxJIoro

HpOMe)KyTO‘IHaSI aTTrecTanms 110 uToraM OCBOCHHU JUCIHUITIINHBI: 8 CEMCCTP — OK3aMCH;
HpOMe}I(YTOqHaH arTeécTanud NpeacTraBjiCHa TUIIOBBIMU 3aa4aMi 110 BCEM HpOfI,I[eHHBIM TEMaM,
a TaK X€ 3K3aMCHAIlMOHHBIMHU BOIIPpOCaMH 110 JICKIMOHHOMY MaTCpuairy.

K ¢dopmam Tekymiero KOHTpOJSi OTHOCHTCSI MPOBEPKA MPAKMUYECKUX UHOUBUOYATbHLIX
3a0auy, KOTOpas SIBISETCS OJHOW M3 CIOKHBIX ()OPM MPOBEPKH; OHA MOKET NMPUMEHSATHCS IS
OLICHKM 3HaHUM 1o 0a30BbIM M BapUATUBHBIM JUCLUUIUIMHAM BCEX IUKJIOB. MHIuBHIyanbHas
MpakTUYecKasl 3ajada, Kak MpaBWIO, MPEACTaBIsSeT COOON 3adaHMe CpeaHEH CIOXKHOCTH,
TpeOytomiee MOMCKa OOOCHOBAHHOTO pEIUICHHE C NMPUMEHEHHWEM HW3YYCHHBIX TEXHOJOTHH H
Mozelnel. Bo Bpems mpoBepKU U OLICHKH 3aJIaHUi TPOBOJUTCS aHAIN3 PE3YyJIbTATOB BHITIOJIHEHHUS,
BBISBJISIFOTCS THIHWYHBIE OIMMOKH, a TaKXKe MPUIUHBI

HUX IIOABJICHHUA. HepequL TEM

WHIAWBUAYAJIbHBIX IMMPAKTUYCCKUX SaHaHI/II\/'I IMPUBCIACH HUXKC.

Ilpakmuuecxoe 3a0anue 1. llpenaputenpHas 06paboTka naHHBIX B Tableau
Ilpakmuuecroe 3a0anue 2. Buzyanusanus nanaeix B Tableau

Ilpakmuueckoe 3a0anue 3. Knactepusiii ananu3 B Tableau

IIpaxmuueckoe 3a0anue 4. llpukinanapie 3a1a4 yriayOJIEHHOTO aHATN3a TaHHBIX
Ilpakmuuecxoe 3a0anue 5. Texnonoruu Big Data

CTpyKTYypa OlEHOYHBIX CPEICTB JJIS TEKYIeld U MPOMEeKYTOYHOM aTTeCTAlluU
HaunmenoBaHue OIIEHOYHOTO CPEJICTBA
IIpomexyTouHas

Ne Kon u nammeHnoBanue
Pe3ynbTaThl 00yueHus

/o

HHAWKaTOpa

Texymuii KOHTPOJIb

aTTCCTalusg

HNYK-1.1 (31.1) Metoast

JIeSITEIbHOCTH, METO/IbI
MOMCKa, aHANIN3a U CHHTE3a
nH(pOPMAIINH;

3HaeT OCHOBHEIE
0a30BbIE

Bomnpockr mns

Bompoc 1, 2 6unera

AJITOPUTMBI B
(byHmaMeHTabHON
MaTeMaTuKe 1

nHGOpMATHKE IS

KPUTHYECKOTO aHaJIN3a U YCTHOTO 9K3aMeHa
OIICHKH COBPEMEHHBIX MaTeMaTHIeCKHe (IHCEMEHHOTO)
HAYYHBIX JOCTHXCHHML; 3HaHUS (MOHATHS, ompoca 1o Teme,
MNYK-1.2 (31.2) OCHOBHBIC | METOBI, AITOPUTMBI) paszeny
MPHUHIUIIB KPUTHYECKOTO CBSI3aHHBIE C
aHaIn3a; UHPOPMATUKON U
1 | BYK-1.3 (06.015 B/16.5 MH()OpPMAaLMOHHBIMU
3H.7) UcTouHuKn TEXHOJIOTUSIMU
uH(popMaLuH, HEOOXOIUMOH | YMeeT NpUMEHATh IIpakTuueckue Bomnpoc 3 ounera
U IpOo(heCCHOHATBHOM OCHOBHBIE METOIBI 1 paGotsr 1-4 9K3aMeHa




NYK-1.6 (Y1) [Tonxyudats
HOBBIE 3HAHUSI HA OCHOBE
aHalln3a, CHHTE3a U APYTHX
METOJIOB;

MNYK-1.10 (06.016 A/30.6
V.1) AnanusupoBatb
BXOJIHBIE JJAHHbIE,
OCYILECTBIISITh aHAIIM3 U
CHHTE3 HH(POPMAIINH;
NYK-1.12 (B.1)
HccnenoBanmem nmpobiaem
npodeccuoHaTLHOM
JIeSITEJIbHOCTH C
MPUMCHCHUEM aHAIIH3A,
CHHTE3a U IPYTUX METOI0B
HHTEJUICKTYaIbHON
JIeSITEIIbHOCTH

NYK-1.13 (B.2)
BbisiBIIeHHEM Hay4YHBIX
po0JIeM U UCTIOIH30BAHUEM
a/IeKBaTHBIX METOOB ISl KX
pelieHust

pa3paboTku
UH(POPMALMOHHBIX
TEXHOJOTHUH

Biageer 0a30BbIMH
METOAAMH TOJTyYCHHS
YTy OIEHHBIX 3HAHHM
JUTSL pELICHUS
TEOPETUYCCKUX U
NPUKJIAIHBIX 337134 B
obmacru
MHPOPMAITTHOHHBIX
TEXHOJOTUH

YcrHbiii onpoc

JlomomHUTE IbHBIS
BOIPOCHI HA DK3aMEHE

HOIIK-6.1 (06.016 A/30.6
3u.3) Lemu wu 3agaun
MIPOBOJIUMBIX HCCIICIOBAHUIMA
U pa3paboOTOK,  METOMIBI
CHUCTEMHOI'0  aHajiu3a |

MaTEMAaTHYECKOrO
MOJICTMPOBAHHMS JUTSE
pemieHnus 3amad B o0JacTH
poeCCHOHATBHOMN
JIEeATETBHOCTH

HOIIK-6.2 (40.011 A/02.5
3n.1) Ilemn w  3agaum
MIPOBOIUMBIX HCCIICIOBAHMIA
U pa3pabOTOK,  METOJBI
CHCTEMHOTO  aHalim3a ©

MaTeMaTHIeCKOro
MOJICITMPOBAHHMS it
pa3paboTku
OpraHu3aLOHHO-
TEXHHUYECKUX u

9KOHOMHYECKUX MPOIIECCOB,
00ecIIeYnBaIONINX PEIICHUS
3a7a4 B obnactu
poeCCHOHATBHOMN
JIEeATETBHOCTH

HOIIK-6.3 (40.011 A/02.5
3H.2) OTeuecTBEeHHBIN U
MEKTyHAPO/IHBIN OIBIT B
COOTBETCTBYIOIICH 001acTH
HCCJICTOBAaHUM, METOIBI
CHCTEMHOT'0 aHaJIH3a ’
MaTEeMAaTUYECKOTO
MOJICIUPOBAHUS JIS 5
penieHus 3a1a4 B 00J1acTi
poeCCHOHATBHOMN
JIESITeIIbHOCTH

3HaeT OCHOBHEIE

Bomnpockr mns

Bompoc 1, 2 6unera

METOJIbI U AITOPHUTMBI YCTHOTO 9K3aMEHa
JUCLUIITHHBI (nuceMeHHOTO)

ompoca 1o Teme,

pasnery
YMeeT npuMeHsITh IIpakTudeckue Bompoc 3 6uera
M3YyYCHHBIE METOBI U 3agaun 1-4 JK3aMeHa
AITOPUTMBI HA MPAKTHKE
Baaneer HaBbIKaMu IIpakTueckue JlomomHATE TBHEIS

peuICHUA MPAKTUYCCKUX
3aJa4 Ha OCHOBC
N3Y4YCHHBIX MCTOJ0B U
AJIrOpuTMOB

3amanue 1-4

BOIPOCHI HA 9K3aMCHE




HOIIK-6.4 (06.001 D/03.06
V.1) Ucnons3oBatk
CYLIECTBYIOIUE THIIOBBIC
peLIeH s, MaTeMaTHYECKHE
MOJICJIU ¥ IIa0IOHBI
MIPOSKTHPOBAHUS
POrpaMMHOTO
oOecrieueHus I aHalIn3a u
pa3paboTku
OpraHU3aIOHHO-
TEXHHUYECKUX U
9KOHOMHYECKUX MPOIIECCOB

HOIIK-6.5 (06.016 A/30.6
V.1) AnanuzupoBatb
OpraHU3aLOHHO-
TEXHUYECKHE U
9KOHOMHUYECKHE MPOLECCHI C
NPUMEHEHHEM METO/I0B
CHCTEMHOTO aHalN3a 1
MaTeMaTHIeCKOro
MOJCIUPOBAHUS

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHbIE MATEPHAJIbI, He00X0AUMbIe 1JI5l OLleHKH
3HAHMH, YMEHUiIl, HABBHIKOB W (WJM) ONbITA JAeATEIbHOCTH, XaPAKTEPHU3YHOIIMX ITAIbI
¢dopmMupoBaHusI KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbI

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

HccnenoBanne HaOOpOB HaHHBIX, IMPEACTABICHHBIX Ha TMOPTaJie OTKPBITHIX JIaHHBIX
data.gov.ru. MccnenoBanue HaOOpOB TaHHBIX, IIPEICTaBICHHBIX Ha mopTaie data.worldbank.org.
[TocTpoeHnne aBTOMaTU3MPOBAHHON CHCTEMBI COOpa TaHHBIX C UCTIOJB30BaHueM Tableau.

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

[TocTpouts quarpamMMbl pa3HbIX THIOB (CMEIIAHHBIE TUArPaMMBbl, AUArpaMMbl PACCEsHHUS,
MJIOCKOE AEPEBO, CIIAPKIIAWHBIL, ITyJIeBasi IuarpaMmma, FTUCTOrpaMMa, «SIIUK C ycaMuy, CHMBOJIbHAs
Kaprta, AuarpamMma ['aHTa) Ha OCHOBE JaHHBIX, IPEJICTABICHHBIX B MHAUBUAYAIbHbBIX TAHHBIX.

BapuaHT MHIMBHAYAJbHOI0 NMpakTH4Yeckoro 3aganusa Ne 3 mo teme «KuiacrepHsbrit
ana;nus B Tableauw».

[Ipow3BecTn KJIacCTEpHBIA aHAIW3 MAHHBIX MO MMEIOUIEHCS BBIOOPKE C HCIIOIB30BAHHEM
cpencts Tableau.

BapuaHT MHAMBUAYAJIBHOT0 NMpakTHYeckoro 3aganus Ne 4 mo teme «lIpukiaagnbie
3aJa4M yriry0JIeHHOTO aHAJIHN3a JAHHBIX)).

Pemmts 3a1auy pacno3HaBaHusi 00pasa ¢ HCIOJIb30BAaHUEM CBEPTOUYHONW HEMPOHHOM CETH.

BapuaHT HHAMBHIYAJBLHOI0 MPAKTH4YECKOro 3aiaHus Ne 5 mo reme «TexHnosorus Big
Datay.
PaboTa ¢ mTaHHBIMU C UCTIOJIB30BAHUEM pacIpeiesieHHON (HaloBOM CHCTEMOM.

Kpurepun onieHKH MHANBUYaIbHBIX IPAKTUUECKUX 3aJaHHH:



— OLIEHKA “3a4TEHO” BBICTABIISIETCA MPHU MOJHOM PACKPBITHM T€MbI KOHTPOJbHOU
paboThl, a TakKe MPH TOCIEIOBATEIILHOM, Y€TKOM W JIOTHYECKH CTPOMHOM €€ HW3JIOKCHHH.
CTy,Z[GHT OTBCYACT HA JOMOJHUTCIIbHBIC BOIIPOCHL, 'PaMOTHO OGOCHOBLIBaeT MPUHATHIC peIJ_IeHI/IH;

— OIIGHKa “H€ 3auTE€HO” BBICTABISAETCS 3a CJIa00€ W HEMOJIHOE PACKPBITUE TEMBbI
KOHTpOHBHOﬁ pa6OTBI, HCCAMOCTOATCIIBHOCTDb U3JIOKCHHA MaTCpUalid, BBIBOJAbI U IMPCAJIOKCHUA,
HOCSIIME OOIIMI XapaKTep, OTCYTCTBHE HATJIATHOTO MPEACTaBICHUS paboThl, 3aTPyAHEHUS MIPH
OTBCTAaxX Ha BOIIPOCHI.

K ¢opmam KOHTpOIsT OTHOCHUTCS 3auem — 3TO (opMa NPOMEKYTOUYHOH aTTeCTaIHH
CTYZCHTA, oIpenenseMasl yueOHbIM IUIAHOM IOATOTOBKHM MO HampasieHuto BO. 3ader ciayxur
¢dbopMOil MPOBEPKU YCIEUTHOTO BBHIMOJHEHHUS OakajaBpaMHU KOHTPOJIBHBIX PabOT U YCBOEHHS
y4eOHOT0 MaTepHaa JIEKIIMOHHBIX 3aHATHH.

IIpuMepHbIe BONIPOCHI K YCTHOMY onpocy (5 cemecTp)

1. OcHoBbl aHanu3a JaHHbIX. OCHOBHBIE OIpPENENICHUs, TPUHIMI CTPYKTYPhl U O0O0BEMBI
JAHHBIX.
OcCHOBHBIE IPUHIUIIBI IOCTPOCHMS CHCTEMBI aHATIN3a JAHHBIX.

(O8]

COop W TOATOTOBKA JAHHBIX: OOIIHME CBEJCHUS, MCTOYHHKHU JAHHBIX, COOp JaHHBIX,
MOTOTOBKA JAHHBIX J1sl paboThl ¢ Tableau

Tableau Desktop. ba3oBbie MOHATHS, POIH, TUIIBI TIOJICH ¥ BBIYMCICHUH.
[IpoekTupoBanme 1aTacOPCOB

OOHOBIIEHHE TaHHBIX

Pabora ¢ HCTOYHHKAMU

®© Nk

BapuanTel coeqnHeHHI

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

11. ®opmatupoBanue

12. [TyOnukanus JOKYMEHTOB U COBMECTHOE MCIIOJIb30BaHHE

13. anropuT™mbl 00y4eHusI HEUPOHHBIX ceTeil. Peanm3anus Ha s3pikax R u Python
14. Data Mining.

15. beicTpoaeicTBUE CUCTEM aHANM3a IaHHBIX

16. OcHoBbl TexHosoruit Big Data. X mpeuMymiecTBa u orpaHUueHUs.

17. Hadoop u MapReduce.

18. Pactipenenennas ¢aitnobas cuctema HDFS.

19. NoSQL, HBase, Cassandra, YARN.

20. 3amaun MapReduce na YARN.

21. UnpopmaiMoHHBIH MOKUCK.

Kpurtepun oneHuBaHusi pe3yJbTATOB 00yYeHHs
Onenka Kpurepuu orieHMBaHusI 110 3a4ETy
OILICHKY «3a4TE€HO)» 3aCIy’KUBAET CTYJEHT, OCBOMBIIUN MOJHOCTHIO MU
NPAKTUYECKH  TONHOCTHIO  3HAHWS, YMEHHS, KOMIETCHIMH U
3a4TeHo TEOpETHUECKU Marepuai 0e3 MpoOesOB; BBIMOJHUBIIHKA OOJIBITYIO
4acTh 3aJlaHusl, MPEIyCMOTPEHHBIE YYEOHBIM IUTAHOM Ha BBICOKOM
KayeCTBEHHOM YPOBHE; MPAaKTHYECKHE HAaBBIKM MPO(hecCHOHATbHOTO
PUMEHEHHUS OCBOCHHBIX 3HaHUN C(HOPMUPOBAHEI.




OLICHKY «HE3a4YTCHO» 3aCIIy’)KMBAeT CTYJIEHT, HE OCBOMBIIMMI 3HAHUI,
YMEHUS, KOMIIETEHIINA U TEOPETUUYECKUN MaTepuall, yuyeOHbIe 3aJaHHs
HE BBITIOJIHUII, TPAKTUYECKHE HABBIKU HE C(POPMUPOBAHBI.

He3aureno

OueHoYHBIE cpeacTBa Uil WHBAJIWAOB M JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYATBHBIX ICUXO(PU3MUECKIX 0COOEHHOCTEH.

— IIpH HEOOXOAMMOCTH MHBAJIUIAM U JIUIIAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOMOJHUTEIFHOE BPEeMs JIJIs IOATOTOBKM OTBETA HAa 3K3aMEHE;

— TP MIPOBEJICHUH MPOLEAYPhI OLICHUBAHHS PE3yJbTaTOB 00yUYEHHS MHBAINUIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIyCMaTPUBACTCS UCIOIb30BAHNE TEXHUYECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C X MHIUBHIYaTbHBIMH OCOOCHHOCTSMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS
¥ WHBAIWAOB TPOIENypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHUS 10 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYYEHHS] WHBAJIHMIOB M JIMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHMIUIMHE (MOJYJIIO) TPEAyCMAaTPUBAET NPEAOCTABICHHUE
uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 3I0POBbS M BOCIPHATHS
UHpOpMaLUK:

JI7st ULl ¢ 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 ¢ HapyIIeHUSIME OTIOPHO-/IBUTATENIFHOTO amliapara:

— B [1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1. Y4eOHas 1uTepaTypa
1. AHanmM3 MaHHBIX ;| YYEOHUK Il akajgeMudeckoro OakanaBpuata / B. C. MxutapsH [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. Kpytukos, B. B. MemeukuH ;
MunuctepcTBO 00pa3oBanus u Hayku Poccuiickoit denepanuu, OenepaibHOE TOCYAapCTBEHHOE
Oro/KeTHOE 00pa30BaTEIbHOE YUPEKACHUE BBICIIETO MPOQPECCHOHATBHOTO 00pa30BaHUs
«KemepoBckuii rocyrapcTBeHHbIA yHUBEpCUTET». - KemepoBo : KemepoBckuit
roCy/apCTBEHHBINH yHUBEpcUTeT, 2014. - 138 c. -

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

3. bpanar, 3. AHaIM3 TaHHBIX ;| CTATUCTUYECKHUE U BBIYUCIUTEIbHBIE METOIbI JIsl HAYYHBIX
paboTtHHKOB U uHXeHepoB / 3. bpauar. - [b. m.] : MUP , 2003. - 1 anektpon. auck (CD-ROM). -
ISBN 0387984984.

4. TropuH, FOpuiit HukonaeBnd. AHamu3 TaHHBIX HA KOMITBIOTEpE : ydeOHOe mocodue 1o Kypey
MPUKIaTHON cTaTUCTHKH 1S ctyAaeHToB BY3os / 0. H. Tropun, A. A. Maxkapos ; ox pen. B.
3. ®urypHoBa. - M. : ®unancsl u ctatuctika : UHOPA-M, 1995. - 384 c. : un. - bubnuorp.: c.
377-380. - ISBN 586225126. - ISBN 527910820



5. bpanar, 3urmyna. AHanu3 1aHHbIX. CTaTUCTUYECKUE U BBIUUCIUTEIIbHBIE METOABI JIJIS
HAaYYHBIX PaOOTHUKOB U MHKeHepoB / 3. bpaunr ; nep. ¢ anra. 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. ba3bl nansubix komnanuu «Mct Beroy» HTTP:/DLIB.EASTVIEW.COM
2. Dnexrponnas 6ubanoreka GREBENNIKON.RU HTTPS:/GREBENNIKON.RU/

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJe COBPeMeHHble MNpodeccHOHATbHbIE (a3bl
JAHHBIX U1 HHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
Dy1eKTPOHHO-0ubIMoTeuYHbIe cucteMsbl (IBC):
1. OBC «IOPAMT» HTTPS://URAIT.RU/

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

4. ObC «ZNANIUM.COM» WWW.ZNANIUM.COM

5. OBC «JIAHb» HTTPS://E.LANBOOK.COM

IIpodeccnonanbubie 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/

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

7. HauwmonanbHas  3nekTpoHHas Oubnmoreka (moctym K DJIEKTpOHHOW — OMOIHMOTEKe
nucceptanuii Poccuiickoit rocygapcrsernHon oubnuorexu (PI'6) HTTPS:/RUSNEB.RU/

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

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

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

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

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

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

14. zbMath HTTPS://ZBMATH.ORG/

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

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

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

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

SNk v =

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

KOMITHIOTEPOB OUOIUOTEKH)

Pecypcol cBoOOAHOTO 10OCTYyMNA:



1. Awmepukanckas nareHtHas 6a3a 1anasix HTTP:/ WWW.USPTO.GOV/PATFT/

2. Tlonnbie TEKCTBI KaHAJICKUX JauccepTauin HTTP://WWW.NLC-
BNC.CA/THESESCANADA/

3. KubepJ/lenunka (HTTP:/CYBERLENINKA.RUY/);

4. MuHHCTEPCTBO HAyKH M BhICIEro oopazoBaHusi Poccuiickoit deneparymn
HTTPS://WWW.MINOBRNAUKI.GOV.RU/;

5. ®epnepanpublii noptan "Poccuiickoe oopazosanue”" HTTP:/WWW.EDU.RU/;

6. MNudopmarmonnas 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'ocymapcTBEHHOr0 MHCTUTYTa pycckoro a3bika uMeHu A.C. ITymknuHa
"O6pazoBanue Ha pycckom" HTTPS://PUSHKININSTITUTE.RU/;

10. CnpaBouno-uH(popmarmonssiid nopran "Pycckuii s3p1k" HTTP:/GRAMOTA.RU/;

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

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

13. O6pazoBarenpHbIil moptan "Yueba" HTTP:/WWW.UCHEBA.COM/,

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

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

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

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

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

4. Dnexrponnsiii apxuB n1okyMeHTOB Kyol'Y HTTP://DOCSPACE.KUBSU.RU/

5. DNeKTpoHHBIC 00pa30BaTeIbHBIE PECYPChl KadeAphl H(HOPMALMOHHBIX CHUCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuHo-metomuueckoro skypHama "IIKOJIBHBIE TOIbI"
HTTP:/ICDAU.KUBSU.RU/

6. MeToaguueckue ykazaHus JJ1s1 00y4a0UIUXCS M0 OCBOEHUIO TUCHMUILIUHBI (MOIYJISA)
Teopernueckue 3HaHUA [0 OCHOBHBIM pa3zesiaM Kypca «YTIIyOJIeHHbIN aHaIu3 JaHHBIX U

Big Data» cTyneHThl NpHOOpETalOT Ha JIEKIUSAX W MPAKTHUYECKUX 3aHATHUSAX, 3aKPEIUISioT U
pacHIUPSIIOT BO BPEMsi CAMOCTOSITEIBHON paOOTHI.

Jlexu o Kypey «YriryOneHHbli aHanu3 AaHHbeIX U Big Datay npencraBnsiorcs B Bujae
U3JIOKEHUSI MaTepuajia Mo TeMe JIEKIMU C JEMOHCTpPAllUed Mpe3eHTaluid MO OTACIbHBIM
OCHOBHBIM T€MaM MPOTPAMMBI.

Jis yroyOneHus: M 3aKpeIUIeHHs TEOPEeTUYECKHX 3HAHWM CTYyAEHTaM PEKOMEHIyeTCs
BBITIOJITHEHHUE OIPEJCICHHOT0 O00BheMa CaMOCTOSTENbHOW paboTel. OOmwmii 00BEeM dYacos,
BBIJIETICHHBIX TUISE BHEAyIUTOPHBIX 3aHATUH, COCTaBIISIET
12 gacos.

B pamkax caMOCTOSITEIbBHOM TO3HABATEIBbHOW JESITENBHOCTA CTYJICHTAM TaKXe
MpeasiaraeTcsi U3y4uTh HEKOTOPHIE pa3/ielibl, HE BOILIEAIINE B JICKIIMOHHBIN KypC.

BreaynutopHas paboTta 1o AMCHMIUIMHE «YTIyONeHHbIN aHanu3 AaHHBIX U Big Datay
3aKJIF0YAETCS B CIIETYIOIIEM:

— TIOBTOPEHHUE JICKIIMOHHOTO MaTepHaia v MpopadoTKa y4eOHUKOB U YUESOHBIX TTOCOOHH;

— MOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;



— mpopaboOTKa TeM, BEIHECEHHBIX Ha CAMOCTOSTEIBHYIO IIOATOTOBKY.

JUisi  3aKperuieHus TEOPETHYECKOro Marepuana M BBINOJHEHHUS KOHTPOJIHPYEMbIX
CaMOCTOSITENIBHBIX PadOT MO NUCHMILIMHE BO BHEY4eOHOE BpEMs CTYJCHTaM IpEI0CTaBISETCS
BO3MOXKHOCTh IOJIb30BaHus Onbnuorexoit KyOl'Y, OubnanoTekol (akynpTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U MPUKJIAJHOW MaTEeMaTHKH, BO3MOKHOCTSIMU KOMITBIOTEPHOTO Kjacca (aKyabTeTa.

WTOrOBBII KOHTPOIIH OCYIIECTBISIETCS B BUIE 3a4ETOB M SK3aMEHOB.

B ocBoeHMM MUCHMITIMHBI WHBAIMIAAMH H JIAIAMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HWMEET WHIWBHIyalbHas ydeOHas padora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE Y4eOHOTO MaTepHara.

WupvBuyanbHble KOHCYJNBTAMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMWBUAYAIN3alMU OOYUYEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM U OOy4arollMMCS HWHBAJIWAOM MM JIMIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBBSL.

B ocBOeHHMM IHCHUIUIMHBI MHBAJIMAAMM U JIMIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIONIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepHaia.

WuavBuyanbHble KOHCYJNBTAlMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOY4YEHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4arollMMCS HWHBAIWAOM MM JIMLIOM C OTPaHUYCHHBIMH

BO3MOXHOCTSAMU 3J0POBbAI.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1o AuCuuInanae (MoayJio)

MarepuajJibHO-TeXHHYECKOE o0ecneyeHne TUCHUILIHUHBI U
Ne Bun pador
OCHAILIEHHOCTh
1. JlexunonHsble 3aHATUs | JIGKIIMOHHAs ayIUTOpUs, 00OPYIOBaHHAS] BHICOMPOCKTOPOM U
sKpaHoM, aya. 129, 131, A 301 6, A 305, A 307.
2. Cemunapckue 3ansatusi | He npegycmotpensl
3. JlaGoparopHble Aynutopuu s J1a0OpaTOpHBIX 3aHATUH, 00OpYIOBaHHBIE
3aHATUSI KoMmnbroTepamu, aya. 101, 102, 105, 106, 106a, 107.
4. KypcoBoe He npenycmotpeno
POCKTUPOBAHUE
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.
MPOMEXKYTOUHAS 101, 102, 105, 106, 106a, 107.
aTTecTanus
7. CamMmocrogTennHas Kabuner s camocTosATenbHON  pabOThI, OCHAIICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHHS K
cetn «lHTepHeT», mporpamMmol 3KpaHHOTO YBEIUYEHUS U
00€eCIEYeHHBIN TOCTYIIOM B AJIGKTPOHHYIO HH(OPMAIMOHHO-
oOpaszoBaTenbHyl0 cpeny yHuUBepcutera, aya. 102-A wu
YUTAILHBIN 3aJ1.

JI1s1 caMOCTOSITENNbHOM pabOThI 00YyJAFOIIMXCSI TPETYCMOTPEHBI ITOMEIIESHUSI, YKOMIUIEKTOBAaHHBIE
CHEIUAM3UPOBAHHON MeEOENbl0, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO




noJKJItoueHus K cetu «MHTepHeT» 1 obecreyeHreM A0CTyIa B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-

00pa3oBaTENIbHYIO CPEly YHUBEPCUTETA.

HaumenoBanue nomenieHui aist
CaMOCTOSITEILHON pabOThI
oOyJaromuxcs

[TomenieHue i caMOCTOSTEILHON
paboThI 00yUaromuxcs (YUTAIBHBINA
3as1 HayuHoii OnbImoTeK)

Ilomenienre it caMOCTOSATEIBHOMN
paboTel ooyuaronuxcs (aya.102A)

OcCHAaIIIEHHOCTh MOMEIIEHUH ISt
CaMOCTOSITEILHON pabOThI
oOyJaromuxcs

Meobenb: yuebHas MeOeb

KoMmmiexkt  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIC CTOJIBI

Ob6opynoBanue: KOMIIBIOTEpHAs
TEXHHKa C M[OJAKIIOYEHHEM K
nH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOM
«/HTEepHET» W JOCTYyIIOM B
JNIEKTPOHHYI0  HH()OpPMAIMOHHO-
00pazoBaTesbHyI0 cpeny
00pa30BaTeNIbHOW  OpraHuU3allvy,
Be0-KamMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOeCIeUYNBAIOIICE
OCTYI K  CETH  HWHTEPHET
(mpoBoHOE coeMHeHne u
0ecrnpoBOJHOE  COCJMHEHHE 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
JJIEKTPOHHYI0  HH()OpPMAIMOHHO-
00pazoBaTesIbHy 0 cpeny
00pa30BaTeIbHOW  OpraHu3allvy,
BeO-KamMephbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOeCIeUNBAIOIICE
OCTYl K  CETH  HWHTEPHET
(mpoBoHOE coeMHeHnE u
0eCrnpoBOJHOE  COCJMHEHHE MO
texnonorun Wi-Fi)

CCTHU

IlepeueHb TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTICUESHUS

He tpebyercms

He tpebyercs



PELHEH3 U

Ha pado4yro nporpammy y4eOHoi qucnuninnsl 51.0.10
«Big data» nmo nanpasjenuio 09.03.03 npukjaagnas vHpopMaTHKA, KBATHU(PUKATMS
BBIIMIYCKHUKA «0aKajgaBp», pa3padoTYUK K.T.H., J0LEHT Kadeapbl aHAJIN3a JAHHbIX U

HCKYyCcCTBeHHOro uurTesuiekra Ieannenko E.1O.

VYyebHas mporpamma Oblla COCTaBJI€HA JOINEHTOM Kadeapbl aHaiW3a JTaHHBIX H
UCKYCCTBEHHOTO UHTeekTa KyO0aHCKOro TrocyJapcTBEHHOTO YyHUBepcuTera IlenumneHko
Exarepunoii FOpbeBHoii. PaGovas mporpamma B TOJHOW Mepe COOTBETCTBYET TPEOOBAHHSIM
@®I'OC BO nns nanpasnenus noarotosku 09.03.03 «IIpuxnagnas napopmMaTuka» 04HOM HOpMBI
oOyuenusi. Bce xomnereHunu U TpeOyemble 3HAHMS, OTPaKEHHbIE B MPOTrpamme, MOTHOCTHIO
COOTBETCTBYIOT TpeOoBaHusM. IIporpamMmma COCTaBI€HO JIOTMYHO U TIOCJIEJOBATEIBHO.
TpyaoeMKOCTh TeM U pa3esioB OTpakeHa JOCTOBEPHO.

VYuebHas aucuuiuinHa OyneT pealn3oBBIBaTBCS Ha 3 Kypce, B 5 cemecTpe, OHa
npeaycMaTpuBaeT o0beM 72 ydeOHBIX Yaca, B T.4.: JEKIHUH — 32 4yaca, Ja00opaTOpHbIE 3aHATUS —
16 gacoB; camocTosiTenbHas pabora — 17,8 yacoB; KOHTpoJb — 5 yacoB. IIpegycmorpena popma
OTUYETHOCTH — 3a4eT B 5 cemecTpe.

Lensto  ocBoeHust yueOHON aucuumuHbel  «Big data»y  gBiusercs  pasBuTHE
npo(heCcCHOHANBHBIX U OOILIEKYJIbTYPHBIX KOMIIETEHLUH MPH OCBOEHUHM Marepuana 1o Kypcy.
ABTOp TmporpamMMmbl BBIJCNSET HaubOoyiee aKTyalbHbIE 3aJayH, pelIaeMble B Ipolecce
IpenojaBaHusl JaHHOM y4eOHOW IUCHUIUIMHBI, KOTOpble HEOOXOIWMBI ISl (OpPMUpPOBAHUS
KOMIIETEHIINI CTYIEHTOB, U3JI0KEHHBIX B paboueil mporpamme u npeaycmotpeHHsix @I'OC BO
JUISL COOTBETCTBYIOIIETO HAMPABJICHHUSI.

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

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

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

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

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



PELHHEH3Us
Ha pado4yro nporpammy y4eOHoi qucnuniannsl 51.0.10
«Big data» mo nanpasaenuio 09.03.03 npukiagHas HHPOPMATHKA, KBAJTUPUKALMSA
BBIIMIYCKHUKA «0aKajgaBp», pa3padoTYUK K.T.H., J0IEHT Kadeapbl aHAJIN3a JAHHbIX U
HCKYCCTBeHHOT0 nHTesieKkTa [letunenxo E.FO.

Pabouas nporpamma cocraBiena ais HarpasieHus moarotoBku 09.03.03 «[Ipuknaanas
nH(popMaTuka», ouHOM (opMbl 00ydeHHs. YueOHasi TUCIHUIUIMHA pean3yeTcsl B OakanaBpuare,
Ha 3 Kypce, B 5 cemectpe. O0Imas TpyA0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 00beM 72 y4eOHBIX
yaca, B T.4.: JIKITMU — 32 4aca, J1abopaTOpHbIe 3aHATHS — 16 4acoB; caMOCTOsITEIbHAsT paboTa —
17,8 gacoB; kKoHTpoJIb — 5 yacoB. [IpenxycMoTpena hopma OTUETHOCTH — 3a4€T B 5 ceMecTpe.

Peuensupyemass mporpamMma coctaBieHa B cooTBeTcTBUM ¢ DenepanbHbIM
rOCYJIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAApTOM Bbiciiero obpazoBanus (PI'OC BO) mo
HanpasneHuto «lIpuknagnas uapopmatuka.

Heabio ocBoeHus y4ueOHOUM mucuuruinHbl «Big datay sBisercs oBialeHUE OCHOBHBIMH
HaBbIKAMU peIleHus 3a/1a4, NpuodpeTeHne GyHIaMeHTAIbHBIX 3HAHUH MO TUCHUIUIMHE C LIEIBI0
UX MPUMEHEHHs B TPAKTUYECKOM [EATENBPHOCTH, a TaK e MpPH H3YYCHHWU CHEeIHaJIbHbBIX
JTUCIUIUINH, U3y4aeMBbIX Ha CTapIIUX Kypcax.

PazpaGoranHble 3a7aHusi MO KypCy TO3BOJISIIOT MPOBEPUTh U OLEHUTH KauecTBO
NpUOOPETEHHBIX 3HAHUH y CTyAeHTOB. OpraHu3anusi Mpolecca MpernoJaBaHusl CIIOCOOCTBYET
riryOoKoMy M3ydeHuto Mateprana. OCHOBHOM LIeI0 MPUMEHEHU 3a/1aHuil B Iporiecce 00yueHHs
sBisieTcsl (pOpMUpPOBAaHNE YMEHHH W HAaBBIKOB IO PEUICHUIO NPHKIAJHBIX 3a1ad, a TaK JKe
(dopmMHpOBaHUIO 0A30BBIX 3HAHHUH MO JUCHUIUIMHE, KOTOpPBIE OyAyT CIIOCOOCTBOBATh M3YUYEHUIO
npo(UIBHBIX TUCIUILINH Ha Kypce.

Nzyuenne nuctmrumabl «Big datay 6a3upyercs Ha 6a30BOM MOATOTOBKE CTYACHTOB Ha 1
U 2 Kypcax.

B pesynbraTe 0cBOCHUS yUeOHOH AMCHMIUIMHBI (GOPMUPYIOTCS 001IenpodeccHoHaIbHbIE
U npodeccroHanbHBIe KOMIICTEHIINH, KOHKPETHBIN MepedeHb KOTOPHIX MPUBOAMUTCS B padoueii
nporpamme Ilenunenko E.1O.

B xauecTBe 0CHOBHOI 00pa30BaTEIIbHON TEXHOJIOTHH IPUMEHSIETCS METOIMKA OCHOBaHHAS
Ha KOHTpOJIE WHAWBUIYAJIbHOM pabOTHl CTYyNEHTOB, HAa pa30ope BCeX THUIIOB 3aJaHUN Ha
MPAKTUYECKHUX 3aHATHUSAX, a TaK K€ Ha MOJIPOOHOM H3JI0KEHUH JEKIIMOHHOTO MaTepuana.

Cuuraro, uyto paspaboranHas Ilemunenko E.FO. pabGouass mporpamMma COOTBETCTBYET
®I'OC BO mms manpaBnenusst noarotoBku 09.03.03 u MokeT OBITh PEKOMEHIOBaHA st
WCIIOJIH30BaHUS B Y4€OHOM IpoIlecce.

Penensenr:
MapkoB Burtanuit Hukonaesuu.
JoxTop Texunyeckux Hayk. [Ipodeccop kadenpsr nHGOPMAIIMOHHBIX CHCTEM H

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



