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1. HEJIX OCBOEHUA

1.1 | @opmupoBanue 3HaHUI B 00JIaCTH NIPUHATHS YIIPABICHUECKUX PEIICHUH Ha 6a3e pe3yIbTaToB, MOIYIEHHBIX TOCPEACTBOM
00paboTKK aHATUTUYIECKON HH(POPMALIUU COBPEMEHHBIMU aBTOMAaTU3UPOBAaHHBIMU HH(MOPMALMOHHBIMU CUCTEMaMH.

1.2 | U3yueHue CyIHOCTH U COAEPKAHUS CIEAYIOUIMX KaTeropuil: HH(opMaIs, aHanu3, "HGOpMaLlHOHHOE IIPOCTPAHCTBO,
MH(OPMALMOHHOE XPAHUIIMILE, OTIEPATUBHBII M HHTEIUICKTYaIbHBIN aHAIN3 JaHHBIX.

1.3 | @opmupoBaHKe y 00yJarOMUXCs LEIOCTHOTO IPEICTAaBICHNS U OCHOBHBIX TEOPETUYECKUX 3HAHUN O Ha3HAUCHUH,
MPUHIMIIAX HOCTPOSHHUS U UCTIONb30BaHNS HH()OPMAIMOHHO-aHAIMTHIECKUX CHCTEM; 3HAKOMCTBO C MAESIMH,
TEOPETUYECKUMH OCHOBAMU, IPOrPaMMHOM peanu3anueil u nojlyyeHue NpakTHUECKUX HABBIKOB B IPUMEHEHUU
HH()OPMALMOHHO-aHATUTHUECKUX TEXHOJIOTUH IS TOAEPKKY IPUHATHSA OU3HEC-pEeLIeHUH B IpoLecce YIPaBICHIUS
KOMIIaHUEMN.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

. BaHMS K IPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpeboBa enBa e 0l MOATOTOBKE 00yJAIOIIEroc

2.1.1 |IIpousBoncTBeHHAs MPAKTHKA IO ITOIYYCHHIO PO(ECCHOHATIBHBIX YMEHUH U ONBITa POPECCHOHATBHON eI TETbHOCTH

2.1.2 | AHanu3 NaHHBIX ¥ aHAJWTHKA B IPUHITHH PEILICHUH

2.1.3 | AnropuT™MbI JUCKPETHON MaTEMaTHKH

2.14 | CereBblc TEXHOJIOTUH

2.1.5 | ba3sl gaHHBIX

2.1.6 | TexHONOTWHU MPOrPaMMHUPOBAHHUS

2.1.7 | O6BEKTHO-OPUEHTHPOBAHHOE IPOTPAMMUPOBAHHUE

2.1.8 | BeluucauTenbHbIC MAIIUHBI, CETH U CUCTEMBbI

2.1.9 |Teopus u IpaKkTUKa YIPaBICHUS PEIIPUATHEM

2.2 JucuuIuIMHbI (MOLY/1H) M NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npeecTByloniee:

2.2.1 |IloaroroBka K Ipomexype 3aIUThI U 3alIUTa BEITYCKHOM KBaMH(UKAIHOHHOH PabOTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-2: Cnioco0eH npuMeHATh MaTeMaTHYECKUI annapaT U MeTobl HAYYHbIX HCCJIeA0BAHN ISl aHAJIM3A,
NMPOEKTHPOBAHUS, Pa3padoTKHU U Peau3alii MPOEKTHBIX peleHni

3HaTh:

[IK-2-31 COBPEMCHHOC COCTOSIHUC U TCHACHIINU B obaactu Pa3BUTHA aHAJTIUTUHYCCKUX CUCTEM YIIPABJICHUS IIPCATIPUATUCM

OIIK-4: CriocodeH NOHUMATHh NPUHIMIIBI PA00THI HH(POPMAIMOHHBIX TEXHOJIOTHIi; HCIOJH30BaTh HH(OPMALIMIO, METOABI U
NMporpaMMHbIe CpeAcTBa ee cOopa, 00paboTKH U aHAIU3a A1 HHPOPMALMOHHO-AHATUTHYECKOH MOAIePKKY NPUHATHS
yIpaBJieHYeCKHX pelleHuii, 0CylliecTBISATH MOAeIHPOBAHUE, AHAIU3 U IKCIIEPUMEHTbI B LeJIX NPOBeJAeHHs 1eTaJIbLHOI0
HCcIeJOBAHUS JIsl pellleHNs 3a1a4 B npodeccuoHalILHOI 001acTH

3HaTh:

OI1K-4-32 TeopeTHuecKre OCHOBBI COCTaBHBIX OM3HEC-aHaIN3a, POJIb M MECTO aHAJIM3a B MPOLECCe MPUHATHUS PEILICHHS,
TEXHOJIOTHH M3BJICUCHYS, TPEe0Opa30BaHus U 3aTrpy3KH JaHHBIX;

OIIK-4-31 ¢pyHKINOHATEHOCTH HHQOPMAIIMOHHO-aHATUTHYECKIX CHCTEM B 00JIaCTH PEIICHUS 3aa4 IIeJICBOTO YIIPaBICHHS,
MIPOTHO3MPOBAHMUSI,

IIK-2: Cnioco0eH npuMeHATh MaTeMaTHYeCKHI allnapaT U MeTo/bl HAYYHbIX HCCJIeA0BAHNI JIsl AaHAJIN3A,
NPOCKTUPOBAHMSA, Pa3pad0TKH U pealn3alui NPOCKTHLIX pelleHu i

Ymerb:

ITK-2-Y1 opMupoBaTh aHATTATHYECKYIO OTYETHOCT CPEACTBAMH CHCTEM OM3HEC-aHAIN3a U HHTEPIIPETHPOBATE HX PE3yIbTaTH;

OIIK-4: Cnoco0eH NOHMMATH NPUHIMILI PA00Thl HHGOPMALIMOHHBIX TEXHOJIOTHIl; HCNIO0/1b30BATH HH(POPMALUIO, METOAbI H
NporpaMMHBIe cpeCTBa ee c0opa, 00padoTKM U aHAIN3A /ISl HH(POPMALMOHHO-AHATUTHYCCKOI NMOJIePKKH IPHHATHSA
YIpaBJeHYECKHX pellIeHHI, 0CYIIeCTBIATh MOJCIHPOBAHNE, AHAJU3 H IKCIIEPUMEHTHI B Le/IsX NIPOBEICHUS JeTATbHOI0
HCCJIeI0OBAHMA /ISl pelieHHs 3a1a4 B NpogeccuoHaNbHOI 00J1acTH

YMeTh:

OIIK-4-Y1 ¢popMyaupoBaTh H aHATU3UPOBATh HH(YOPMAIIOHHEIE, OM3HEC-TIPOIIECCHBIC M TEXHOJIOTMIECKHIE PEIICHUS IS
TIOBBIIIEHHS d3PPEKTUBHOCTH YIIPABICHUS MPEATIPHSITHEM.

OIIK-4-Y2 cTponTs MOAENN METaIaHHBIX U ()OPMHUPOBAHNS AaHATUTHIECKOH OTYETHOCTH;




IIK-2: Cnioco0eH npuMeHATh MaTeMaTHYECKHI alllapaT U MeTO/bl HAYYHbIX UCCJICA0BAHNN UIsl AaHAJIN3A,
NPOEKTHPOBAHNS, Pa3pa00TKH M peau3allii NPOEKTHBIX pPelleHHui

Baanernb:

TIK-2-B1 uHCTpyMEHTaIBHBIMU CPEICTBAMU IIOCTPOEHUS KOPIOPATUBHON OTYETHOCTH U MHOTOMEPHOI'O aHAIU3a JaHHbIX;

OIIK-4: Cnoco0eH NOHMMAThL NPUHIUIBI PAa00ThI HH(POPMALMOHHBIX TEXHOJIOTHI{; HCMOIb30BATHL HH(OPMALUIO, METObI U

NMpOrpaMMHBI€ CPeACTBA ee cO60pa, 00padoTKH U aHAIN3a ISl HH(POPMAHOHHO-AHATUTHYECKOI TMOIIEPKKH PHHATHS

YHpaBJCeHYECKUX pemenm‘fl, OCYIIECTBJIATH MOACTUPOBAHUE, AHAJIN3 U IKCIICPUMEHTHI B HEJIAX ITPOBECACHUSA A€TAJTBHOIO
HCC/ICI0BaHMA ISl pElIeHus 3a1a41 B HpO(l)eCCI/IOHaJIl)HOﬁ obJacTu

Baanernb:

OIIK-4-B1 mMeromonorne mocTpoeHust HH(GOPMAIMOHHO-aHATHTHYECKUX CHCTEM.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pasnen 1. bazoBbie
NOHATHS
HH(OPMAIHOHHBIX CHCTEM.
MecTo OM3HEC-aHAJIMTHKH B
Ou3Hec-npoueccax
npeAnpUsTHS.

1.1 JluHamuueckas 7 2 OIIK-4-V2 JI1.1JI1.2 P1
Busyanuzauus B DATA J1.3
SCIENCE. QLIK-
SENSE /Ip/

1.2 Nzyuenue unrepdeiica 7 2 OIIK-4-31 JI1.1 J11.2 KM1
Loginom /Cp/

1.3 [Ipouecc ananu3a gaHHBIX. 7 2 OIIK-4-31 JIT.1JI1.2 KM1
DATA SCIENCE. Turmst OIIK-4-32 TIK- JI1.3J11.4
naHHbIX. /JIex/ 2-31
Pa3nen 2.
HNudpopmanuonnoe
MPOCTPAHCTBO KaK cpena
aHaJIH3a.

2.1 Ba3oBrie BeIUMCICHUS U 7 2 OIIK-4-Y2 JI1.1 J11.2 P2
MHOTOMEpHBIN aHAJIU3 B
Loginom /TIp/

2.2 IToaroroska K 7 2 OIIK-4-31 JI1.1 JI1.1 KM2
MPAKTUYECKOMY 3aHSATHIO. OIIK-4-32 JJ1.2
Nzyuenue Borpocon OIIK-4-Y2 JI1.1J12.4
KOJIOKBHYMa 110 Teme. /Cp/

2.3 TexHonoruu cbopa u 7 2 OIIK-4-31 JIT.1JI1.1 KM1
XpaHeHUs NaHHbIX - Data OIIK-4-32 I1K- JI1.2J11.1
Warehouse, NOSQL, OLAP, 2-31 2.4
I'padossie BJI /Jlex/
Pa3nen 3. Texnosoruu
cOopa U XpaHeHUsl JaHHbIX
— Data Warehouse u Data
Lake.

3.1 [IpoexTupoBanue 7 4 OIIK-4-Y1 J1.1 P3
KOMITOHEHTA H €TO OIIK-4-Y2 JI1.2J12.1
ny6nukanus B Loginom /Ip/ JI1.1 J11.1

3.2 Brinonnenue mjoManrHei 7 10 OIIK-4-V1 JI1.1 P8
pabotsr /Cp/ OIIK-4-V2 JI1.2J11.1

33 Uzy4enue BorpocoB 7 3 OIIK-4-31 JI1.1 JI1.1 KM2
KOJIJIOKBUYMa 110 Teme. /Cp/ OIIK-4-32 J1.2

34 Moaenu u meroasl Data 7 4 OIIK-4-31 TIK- JI1.1 J11.1 KM1
Mining, Machine 2-31 J1.2

Learning /JTex/




Paznen 4. llpuznaku OLAP
-CHCTEM, TEXHOJIOTHH
ONepaTUBHOTO U
HHTEIEKTYaJIbHOIO
aHaJIM3a JaHHbBIX.

4.1 MamunHoe oOyueHue 3 OIIK-4-Y1 JI.1 JI1.1 P4
(kmacrepu3zanus, OIIK-4-Y2 J1.2
MOJICIIHPOBaHNE OIIK-4-B1
MPEIPACIIONIOKEHHOCTH) B
Loginom /TIp/
4.2 IMonroroBka pedepara /Cp/ 10 OIIK-4-32 J1.1 P11
JI1.2J11.1
43 N3y4enue BonpocoB 3 OIIK-4-31 J1.1 KM2
KOJIJIOKBUYMa 110 Teme. /Cp/ OI1K-4-32 JI1.2J12.6
4.4 IToaroroBka k 10 OIIK-4-31 JI1.1 KM1
TectupoBanuio /Cp/ OIIK-4-32 JI1.2J11.1
OIlK-4-VY1
OIIK-4-Y2
OIIK-4-B1
4.5 OCHOBHBIE THITBI KATETOPUH 2 OIIK-4-31 I1K- JIT.1JI1.2 KM1
Bu3yanusauuu B BIG 2-31 JI2.6 JI1.4
DATA /Jlex/
Pa3gen 5. Conep:xanue u
METOABI AHAJIN3A 1
NPOrHO3UPOBAHMs OU3Hec-
NpoueccoB (1esiTeIbHOCTH
NpeInpusITHii) KaK 00beKT
aBTOMATH3AIMU.
5.1 WnTterpanus ¢ 2 OIIK-4-V1 JI1.1 JI1.1 PS5
aHAITUTHYECKUMU BEO- OIIK-4-B1 J1.2
cepBucamu /I1p/
52 IToaroroBska k 2 OIIK-4-31 JI1.1 KM1
tectupoBanuio /Cp/ OITK-4-32 J11.2J12.6
OIIK-4-Y1
OIIK-4-Y2
OIIK-4-B1
53 Nzydenne BorpocoB 10 OIIK-4-31 J1.1 KM2
KoJokBryma 1o Teme /Cp/ OIIK-4-32 JI1.2J12.6
5.4 Brimonnenune nomarnaei 20 OIIK-4-B1 JI1.1 P9
pabots1 /Cp/ JI1.2J12.7
5.5 Meronasl u Texnonoruu BIG 2 OIIK-4-31 I1K- JI1.1J11.2 KM1
DATA B tenexkome. Jlyumume 2-31 J12.6
npaktuky /Jlex/
Pasnea 6. dtansi
MOCTPOEHHUsI M PUMeHEHUsI
MHGOPMAITMOHHO-
AHAJUTHYECKUX CHCTEM.
6.1 dopmupoBaHHe 2 OIIK-4-Y1 JIL.1 JI1.1 P6
AHAMTUYECKOW OTUYETHOCTH JI1.2 JI1.5
IO HccllefyeMoMy Ou3Hec-
nporieccy /Ip/
6.2 W3ydenue BomnpocoB 3 OIIK-4-31 JI1.1 KM2
KoJokBuyma 1o Teme /Cp/ OIIK-4-32 JI1.2J11.1
6.3 IToaroroBka k 10 OIIK-4-31 JI1.1 KM1
TectupoBanuio /Cp/ OIIK-4-32 JI1.2J11.1
OIIK-4-V1
OIIK-4-Y2
OIIK-4-B1
6.4 Data Lake. Apxutektypa u 2 OIIK-4-31 I1K- JIT.1JI1.2 KM1
MMOCTPOECHHE COBPEMEHHBIX 2-31 JI2.6J11.1
"o3ep" manHbIX /JIex/
6.5 BrlinonHenune kypcoBoit 20 OIIK-4-B1 J1.1 P10
pabotsr /Cp/ JI1.2J11.1




Pasznen 7. Meroanbl u
Texnogorun BIG DATA,
JIy4dlle NpakKTHKHA.
MeToabl M TEXHUKH
00padoTKHU U XpaHeHUsl
nanHbix Hadoop.
7.1 MeTob1 U TEXHUKH 7 OIIK-4-V1 JIT.1JI1.2 P7
00pabOTKU U XpaHEHHUS OIIK-4-B1 J12.6
nannabix Hadoop /Ilp/
7.2 [MoaroroBka k 7 OIIK-4-31 JIT.1J11.2 KM1
TectupoBanuio /Cp/ OIIK-4-32 J2.6
OIlK-4-VY1
OIIK-4-Y2
OIIK-4-B1
7.3 Nzyuenue Borpocon 7 OIIK-4-31 JIT.1JI1.2 KM2
KOJUTOKBHYMa 110 Teme /Cp/ OIIK-4-32 J2.6
7.4 Mertoap! ¥ TEXHUKA 7 OIIK-4-31 IIK- JI1.1 JI1.2 KM1
00paboTKU U XpaHEHUS 2-31 J2.6
nanabix Hadoop /Jlex/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe Tposepaempie
KM MepoTpUATHE HHIMKATOPBL Bonpocs! 1 OATOTOBKU
KOMIIETEeHLU I
KM1 TecrupoBanue IIpoxoxnenue TectupoBanus Ha miathopme LMS Canvas
KM2 Bnum-onpoc DKcnpecc ornpoc cTyaeHTa u3 10 BorpocoB ¢ KpaTKUM OTBETOM




KM3

DK3aMeH

[IprMeHeHne TeXHOJIOT U OONBIINX JaHHBIX B TelekoMe. OCHOBHBIC
KEHUChI

OCHOBHBIE TEHICHIINY pa3BUTHs TexHoJorui mo Gartner Group (oTuer
2018)

TTosiBneHne TEXHOIOTHI OOJBIINX AaHHBIX Ha phIHKE. [Ipeanocsuky u
OCHOBHBIE UTPOKH

Apache Hadoop: apxutekTypa, OCHOBHbIC KOMITOHEHTHI, HA3HAUCHHE
IIpenmymiecta u HegocTatku hadoop

ITpenmyriecTBa U HeaocTatku MapReduce

YARN Kak MHCTpYMEHT yNpaBJICHUS PECYpPCaMU KJIacTepa.
ApxuTekTypa

CucteMsl Jecepeannzain JanHbix. Apache AVRO

OcHoBHbIE peuMynIiecTBa ucnoib3oBanusi AVRO

NoSQL key-value columnar DB. OcHOBHEIE XapaKTepHUCTUKH U
Ha3HAuYeHHE

Hbase: Ha3HaYeHHE U apXUTEKTYpa

Cassandra: Ha3HAYEHNE U apPXUTEKTypa

Accumulo: Ha3HaUEHHE U apXUTEKTypa

CAP-teopema

Workflow management 1y1st 601pImmx gaHHBIX. OCHOBHBIC
WHCTPYMEHTBI

Apache Oozie: Ha3HaYeHHE, IPUMEPDI, HHTETPAIIMOHHBIE CEPBUCHI
Apache Spark: HazHaueHHe, apxXUTEKTypa

Apache NIFI: HazHaueHHe, apXUTEKTypa

Ilepenaya nannbix Mexmy cuctemamu SQL u NoSQL. Apache Sqoop
Apache Hive: Ha3HaueHue, apxUTEKTypa

Cuctembl 0OMena coobmienusimu. Apache Kafka

YmpasieHue KOHQUTYpausMu cepBucoB. Zookeeper

®Dopmartsl xpaHenus qanHbx B Hadoop. Parquet, ORC, ORCfile, avro.
Lambda-apxurektypa. OCHOBHBIC XapaKTCPHCTHKH
Kappa-apxurextypa. OCHOBHBIE XapaKTEPHUCTUKU

Data lake: Ha3HaueHNe U OCHOBHBIE CHCTEMBI

Crou nanseix B Data lake

Xpanunuiia q1anabeix. OCHOBHBIE OTiH4Ms OT data lake

Buner B3aumopeticteuii Data lake v XxpaHwTHII TaHHBIX
OcnoBHble NOSQL 6a3b1 JaHHBIX

CTpyKTypHpOBaHHbBIE JaHHbIE

HectpykTypupoBaHHBIC TaHHBIE

MammuHHbIE JaHHBIS

EcTecTBeHHBIE A3bIKH

JlaHHble, reHeEpUpYEMbIE KOMIIBIOTEPOM

I'padoBeie nanHbIe ( ceMaHTHYECKUE ceTH, OHToJOorHU, RDF)
Aynno, BUIEO U U300paskeHHst

ITorokoBbIe maHHBIE (Streaming)

CouuanbHble CETH

®opMupoBaHUE LIeJIeH NCCIIeI0BAHUS

H3Brneuenne qaHHBIX

IToaroroBka 1aHHBIX

Ananmm3 nasHBIX (EDA)

MopenupoBaHue JaHHBIX

[IpencraBnenue u aBTOMaTH3aLNS

OCHOBHBIE OTJIUYHS OTICPATHBHBIX H AHATUTHICCKAX CUCTEM
Busyanuzanus qaHHbIX

Bpemennsie ruarpaMMbl

Hepapxuueckue auarpaMmbl

CerteBble qUarpaMMbl

MHoromMepHbIe TUarpaMmsl

I'eo-npocTpaHCTBEHHBIE TUarpaMMBbl

CronoukoBas quarpamma (Bat Chart)

JIuneitHbple TuarpaMmsl

Toueunas quarpamma (Scatter Plot)

Sparkline

Kpyrosas nuarpamma

Huaukarop (Gauge)

Juarpamma Bomomnay (Waterfall Chart)

Juarpamma Boponka (Funnel Chart)

Heat Map

T'ucrorpamma




Box Plot

KapTtsr

Tabmuie!

Munukaropst

Area chart

Panapnas nuarpamma

Huarpamma [lepeso

3agaun ¥ 001aCTU MAIIMHHOTO O0y4eHHUs

Mozenb MalyHHOTO 00y4eHUs

Pazniuune Mexay alropuTMOM MalTHHHOTO O0YYESHHUS M MOJICITBIO
MAIIMHHOTO 00yYeHUS

Bupl MatmmHHOTO 00yUeHHS

ANTOpUTMEI 00Y4EHHS, HCIIOJIE3yEMbIC B 00YUCHUH C yUHUTEIIEM
KonTtpompyemoe o0yderne

ARTopuTMBI 00yUeHHS, UCIIONB3yEMbIE B CaMOOOyUSHUN
OOyueHue ¢ oJKPEIICHUEM

Iens Moxenu nuHEHHON perpeccun

Jomyienus Meroa JMHEHHON perpeccuu

OO0yueHne TMHEHHOM MOoeTH

['panuenTHsIil ciyck

OrneHKa KayecTBa MOJEIU

IIpumep 3anau, pelaeMplX JUHEHHON perpeccueit
ApXHUTEKTypa aHATUTUYECKOI T1aT(opMbI

OcHoBHbIe paznuunst Mexay X/ 1 TpanzakioHHBIMU B/
Xpanwnuiia nasHeix. OcHoBHBIE cBoMicTBa X/[. BUTpHHBI 1aHHBIX
Jannbie u Mmetagannblie. Tumnsl U pyHKIM MeTagaHHBIX.
CTpyKTYyphl XpaHWIHLI JaHHBIX: CXeMbI «3Be31a», « CHEXMHKa»
MHoromMepHast MOJIeNb TaHHBIX: 3MepeHus, PakTbl, Olap-KyOs
ArperupoBaHue ¥ KOHCOIUAAUUS TaHHBIX. OUUCTKA JaHHBIX
TpeboBanus kK OLAP-cuctemam. Onepanuu ¢ qanusiMd B OLAP
Bunst OLAP. [IpenmyiecTBa u HEAOCTATKU pa3auuHbX BunoB OLAP
NumPy

Matplotlib

Pandas

Ski-kit learn

IIpumMepsl 3aga4 A JOTUCTUYECKOU Perpeccuu

Turbl TOrUCTHYECKOI perpeccun

CurmonHast QyHKIHS

Teopema baiteca

HausHblit GaitecoBckuii KitaccupuKaTop

[Ipocroii baitecoBckuii MmeTon

CtpykTypa nepeBa IpUHATHS PEIICHUI

IIpumep ucnons3oBanus merona JIIP nns aByx xiaccos
BusyanbsHoe npeicTaBieHue qepeBa pereHuit

IMTocTpoeHne nepesa pemeHnit

TIpumMep paccuera SHTPOIIUYU U MPUPOCTA UHPOPMAITIH
Kappa-apxutekrypa. OCHOBHBIE XapaKTEPUCTUKH

Data lake: Ha3Ha4YeHHE 1 OCHOBHBIE CHCTEMBI

Crnou nannbeix B Data lake

Xpanunuiia JanHeix. OCHOBHBIE OTIU4MS OT data lake

Bunpl B3anmoseiicTuit Data lake u XxpaHuHII JaHHBIX
OcnoBHble NoSQL 0a3bI TaHHBIX

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
IIposepsiemble
Kon HasBanue PoBep
WHIUKATOPBI Copeprxanue paboTbI
paboTsI paboTsI .
KOMITETEHLIUH
P1 IIpakTuyeckas Junamumaeckas susyanusanus B DATA SCIENCE. QLIK-SENSE
pabora Nel
P2 IIpakTuyeckas Bba3oBbIe BEIUMCICHUS 1 MHOTOMEpPHBIH aHanm3 B Loginom
pabota Ne2
P3 IIpakTuyeckas ITpoexTrpoBaHne KOMITOHEHTA U ero myoumkanus B Loginom
pabota Ne3
P4 [IpakTnueckas MamuaHaOe 00ydeHne (KiacTepru3alus, MOJCITHPOBaHUE
pabota Ne4 IpenpacmoyioxkeHHocTn) B Loginom




P5 IIpakTuyeckas WHTerpamus ¢ aHaTUTHYECKUMH BeO-cepBUCAMH

pabota Ne5
P6 IIpakTuyeckas DopMHPOBaHNE AHATUTHIECKOH OTICTHOCTH TI0 HCCIIeIyeMOMY OM3HecC-
pabota Ne6 nporeccy
P7 IIpakTuyeckas Mertons! 1 TEXHUKH 00paboTky 1 XpaHeHus JaHHbBIX Hadoop
pabota Ne7
P8 JloMaiHee 3ananue ITocTpoeHne aHaIUTHUECKON OTYETHOCTH B SAP
Nel
P9 Jlomainee 3ananue ITocTpoeHne nporuo3HsIx Mojeneit B SA
Ne2
P10 Kypcosas pabota IIpoekTHpoBaHKEe KOMITIOHEHTa B Loginom 1o cBoel nmpeaMeTHON
obracti
P11 Pedepar [ToaroToBUTH pedepat Mo OAHOM U3 CIECAYIOIINX TEM:
1 HDFS VS Amazon S3 VS Azure Blob
2 Scylla db
3 Greenplum
4 Viktoria Metrics

5 Grafana VS Kibana

6 Tensorflow

7 NiFi VS Flume VS Storm

8 ActiveMQ

9 Spark VS Flink VS Samza VS Storm
10 Accumulo VS HBASE VS Cassandra
11 Avro VS Thrift VS Protobuf

12 ORC VS Parquet

13 Ignite VS Hazelcast VS Redis

14 Oozie VS Airflow VS Azkaban

15 Vertica VS Cassandra

16 Aerospike

17 Keepalived

18 Apache Ranger VS Knox

19 Spark RDD VS Spark DataFrame VS SparkDataset
20 ZooKeeper VS Consul

21 SparkSQL & SparkStreaming

22 Kafka VS RabbitMQ

23 Neo4J

24 Tableau VS QLIK VS Power BI

25 Kafka VS RabbitMQ

26 Elasticsearch VS TimescaleDB VS Prometheus
27 Tarantool VS Clickhouse

28 Distributed file systems

29 Conteinirization platforms

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

3K3&MeHaHHOHHBIﬁ OUJIET COCTOUT M3 TPEX TCOPECTHUCCKUX BOIIPOCOB. buners XpaHATCA Ha Kaq)ej:[pe

IIpumep sKx3aMeHAIIOHHOTO Ouera:

SK3AMEHAIIMOHHBIN BUJIET Nel.

Bomnpocsr:

1. OcHOBHBIE TEHACHIUY pa3BUTHS TexHoNIoruit no Gartner Group (otuer 2018)
2. Ynpasnenue KoHpurypanusamu cepsucoB. Zookeeper

3. CereBble AUarpamMMsl

5.4. MeToauka OLleHKH OCBOCHHsl JUCHMILVINHBI (MoayJis, npakTtuku. HUP)

[TomoxuTenbHas OILICHKA BO3MOJXHA B CIIy4ac BBIIIOJTHCHHUA BCCX MMPAKTHICCKUX pa60T JUCIUILIIUHBI.

OTBeT OLleHUBAETC 10 5-TH OAJUILHON CUCTEME.

OTBeT Ha TPU TEOPETHUYCCKUX BOTPOCA - OLIEHKA «OTIIMYHO». HEeMmoMHbIN OTBET HAa TPU TEOPETUIECKUX BOMPOCA - OLICHKA
«xopomioy». OTBET Ha JIBa TEOPETHIECKHUX BOTIPOCA - OIIEHKA «yOBJICTBOPUTEIHHO». BO BCEX OCTaIBHBIX CITydasXx - OIIEHKa
"HEyIOBIETBOPUTENBHO" .

[Tpu noy4eHur HEYAOBICTBOPUTEILHON OIEHKH Ha dK3aMeHe CTYCHT HAIPaBJsIeTCs Ha Mepecady C Eeblo CaMOCTOSTEIbHOTO
W3ydYeHHs MaTepHana. B MpoTUBHOM ciydae CTyICHT MOXET OBITh OTYHCIICH 32 HEBBIIOJIHEHNE YICOHOTO TTaHa.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3ariaBue

bubanoreka

I/I3I[aTeJ'II>CTBO, rona

JI1.1 | Mxwurapss C. B. busHec-ananutuka B DneKkTpoHHas GHOIHOTEKA Mocksa: EBpasuiickuit
MEHEIDKMEHTE: IIPAKTHKYM OTKPBITBIA HHCTUTYT, 2011
JI1.2 | MbuteaukoB JI. A., WHTennexTyanbHbIH aHATH3 DnekTpoHHas OMbIHoTEKAa Mocksa: bubnmo-I'mobyc, 2017
Kpayse b., Koty M., | 1aHHBIX B yIIpaBJICHUH
bane K., llImunr Y. A. | npou3BOACTBEHHBIMH
cucteMamH (TIOIXObI H
METOJBI): MOHOTpadust
JI1.3 | Anmaiinun D. MarmHHOe 00y4eHHe: HOBBI Bubmorexa MUCuC M.: AnprivHa [Tabmumep, 2017
HCKYCCTBCHHBII HHTCILICKT:
mep. ¢ aHTIL.
JI1.4 | Annep 1O. I1., Yepnsix | CTaTucTHYECKOE yIpaBIeHUE DnekTpoHHas OMOIHOTEKA M.: [MUCuC], 2016
E A nponeccamu. "boibiine
nansbie” (N 2909): yueb.
nocobue
JIL.S CBoJ1 3HAHUII 110 YIIPABICHUIO AnprinHa [Tabmummep, 2018
o6usHec-mpoueccamu. BPM
CBOK 3.0
6.1.2. JlonosiHuTEBHAS JIUTEPATYPA
ABTOpBI, COCTaBUTENH 3arnaBue bubimoreka W3narenscTBO, O
JI2.1 |3onotos C. O. [IpoexTupoBanue DnekTpoHHas OMOIHOTEKA Tomck: Onb Konrent, 2013
WHPOPMALMOHHBIX CUCTEM:
yuebHoe nocobue
JI2.2 |T'ymnoB A. M., Ba3bl qaHHBIX U CUCTEMBI DnekTpoHHas OubIHoTeKa KemepoBo: Kemeporckuit
3aBoskuH C. 0., Peitn | ynpaBienus 6azamMu JaHHBIX. roCyAapCTBEHHBIN
T. C. [IporpamMmMupoBaHue Ha A3bIKE yHuBepcuret, 2010
PL/SQL: yue6HOe mocobue
JI2.3 | YyOGykoBa U. A. Data Mining: yuebHoe nocobue | DnekrpoHHast 6ubnnorexa Mocksa: HTepHeT-
YHuBepcurer
WudopmannoHHbIX
Texunonoruit (MHTYUT)
|buxom. Jlabopatopus 3HaHUH,
2008
JI2.4 [Yypbanonra O. B., ba3bl aHHBIX U 3HAHUI. OrexkTpoHHas OMOIHOTEKa Apxanrenbsck: CeBepHbII
Uypbanos A. JL. [IpoexTupoBanue 6a3 JTaHHBIX (Apkrtudeckuit) GpenepanbHbIi
B Microsoft Access: y4eOHO- yausepcutet (CADY), 2015
METoYecKoe mocobue
JI2.5 |Pomanenko M. T AHanu3 ¥ ONTUMHU3ALUS DneKkTpoHHas OMOIHOTEKA Craspomnois: Ceepo-
OU3HEC-TIPOIECCOB! Kagkasckuii @enepanbHblil
1a00paTOPHBIA MPAKTUKYM: yauepcutet (CKDY), 2015
MPaKTHKYM
JI2.6 |byrtakos H. A., O06paboTka OONBIINX TAaHHBIX C | DJIEKTPOHHAS OMOJIMOTEKA Cankr-IlerepOypr:
Ierpor M. B,, Apache Spark: yueOHo- Yuusepcurer U'TMO, 2019
Haconos /. METOAUYECKOE ITOCOOHE
JI2.7 | Wymer O. [IpakTukym o SAP. bubmmorexa MUCuC CII6.: Dkcmepr PII, 2015
PykoBOACTBO 1T HOBUYKOB H
KOHEYHBIX MOJIb30BaTeNel: Tep.
C aHTJL.
JI2.8 | Moposos E. A. AHanu3 mpeaMeTHOH 00acTu bubmmorexa MUCuC M.: Yueba, 2002
Y KOHIIENTYyaTbHOE
MPOEKTUPOBaHKE Oa3bl
JIaHHBIX: y4ueb. mocobue as
cryn. cren. 3514
'Tpuxnax .uaGOpMaTHKa', 2202
' ABTOMaTH3Hp. CUCTEMBI 00pad.
uHpopM. u yrp.'
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
51 38.03.05 UndopmaroHHble aHaTUTHIECKHAE cucTeMbl | https://Ims.misis.ru/enroll/T77THWD

yIpaBIIeHUs IPEANPUITUEM

6.3 IlepeyeHb MporpaMMHOro odecneyeHus




1.1 |LMS Canvas

1.2 | MS Teams

I1.3 | Microsoft Office

1.4 | SAP (ymanenHslii toctyn npeaocTaniser 3aka3quk - IBS)

1.5 |Hadoop

1.6 | Python

1.7 |Loginom

I1.8 |Orange 3.23.1

1.9 |Qlik Sense Desktop 2019

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

U.1 |https://data.gov.ru — ITopTan OTKpBITHIX JaHHBIX PD

.2 |http://www.gks.ru — Pocctat — @enepanbHas ciry:k0a rocyJapCTBEHHON CTATUCTUKI

N3 |www.economy.gov.ru — ba3bl jaHHBIX MUHHCTEPCTBA SKOHOMHUYECKOTO pa3BUTHs U Toproeiu Poccun

n4 Repository

https://archive.ics.uci.edu/ml — Pero3utopuii HabOpOB TaHHBIX ISl MalIMHHOTO 00y4eHus [rvine Machine Learning

n.5 oOyueHus.

https://www.kaggle.com/datasets — [Tmatdopma 11 oOMeHa mop30BaTeNe HabopaMu JaHHBIX JUTA 3a/1a4 MAIIHHHOTO

1.6 |https://toolbox.google.com/datasetsearch — CepBuc moncka HabopoB qaHHBIX 0T Google.

N.7 |HHCTpyMeHTamBHEIE CpeacTBa I npoektupoBanus: Loginom (Community Edition, Standard)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasuauenne | OcHarienne

b-434 KomnbrotepHslii ki1ace NEepCOHANbHblE  KOMIbIOTEpH - &0

yuebHoI Mebenu

mT., maKeT

IHIEH3UOHHBIX mporpamMm MS Office, mpoekTop, KOMIIIEKT

Bb-1135 KomnbroTepHslii k1ace NEpCOHANbHbIE  KoMmbloTeppl - 30

y4eOHOU Mebenn

ImT., TaKeT

JHMLEH3UOHHBIX mporpamm MS Office, mpoekTop, KOMILIEKT

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

JIekIIMOHHBIE MaTepUaNTbl 1 METOIUYECKUE PEKOMEHIAINH K pabdoTaM pa3MeInaroTcs B Hadase cemectpa B LMS Canvas.

Pexomenyemas B Kypce ITuTepaTypa JOCTyIHA B DieKTpoHHOM 6nbmmoteke HUTY "MUCuC".
ONeKTpOHHBIE BEPCUU METOIUUECKUX yKa3aHUH HaXoAATcsa Ha Kadenpe




