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1. HEJIX OCBOEHUA

1.

Ju—

Pa3BuTtie npodeccHoHaNbHBIX HABBIKOB 00YJaIOIINXCS 32 CUET MOTyIEeHHUS MPAaKTHIeCKOro omelta padotsr ¢ IT
pELIEeHUAMH B 4acTH 00pabOTKH U aHaiIHu3a OONBIINX TAHHBIX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

birok OIT: b1.B.JIB.02

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 |I'myboxoe oOy4eHue B HayKax O JaHHBIX

2.1.2 | ITH>XMHUPUHT TaHHBIX

2.1.3 | MeHemKMEHT J1sl HayK O JIaHHBIX

2.1.4 | Cuctemsl XpaHeHUsI 1 00pabOTKU JaHHBIX

2.1.5 | YnpaBneHue ueloBEeUeCKUMH PECYpPCaMH B IIPOEKTHOM AEATENTbHOCTH

2.1.6 | YueOHas npakTHKa MO IPUMEHEHUIO MAIIHHHOTO O0YUEHUS

2.1.7 | AnropuTMH3aIys ¥ IPOrpaMMHPOBAHHE

2.1.8 | BeIcmras MaTemMaTHKa AT MAITHHHOTO 00ydeHUs

2.1.9 | Opranusanus 1 TEXHOJOTHs HAyYHBIX HUCCIIEIOBAHUN

2.1.10 | OcHOBHBIE aNTOPUTMBI MAIITHHOTO O0YICHUS

2.1.11 |IIporpammupoBanue Ha Python

2.1.12 | CoBpeMeHHBIE METO/bI PELLICHHS UHKEHEPHBIX 3a/1a4

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 |IloaroToBka K MpoOILEAypE 3alIUThI U 3AIUTA BHITYCKHOH KBATH(DUKAIIMOHHOW PabOThI

2.2.2 |IIpenaumioMHas mpaKTUKa

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMH

OIIK-7: Cnoco0eH axanTHpoOBaTh 3apy0eskHble KOMILJIEKChI 00pa00TKH HH(pOPMALMH H ABTOMATH3HPOBAHHOIO
NPOEKTHPOBAHHUSA K HYKJaM 0Te4yeCTBeHHbIX NpeINpPUsITHI

3HaTh:

OIIK-7-31 ®yHKIMOHANBHEIE TPEOOBAHUS K IIPHKIIaJHOMY IIPOrPaMMHOMY 00ECTIEUEHHIO IS PEIICHUS aKTyalbHBIX 33124
NPENPUSATHH OTPACIIH, HAMOHAIBHBIE CTaHAaPThl 00pabOTKH MH(OPMALMK M aBTOMAaTH3UPOBAHHOTO IPOEKTHPOBAHUS

OIIK-2: CnocoGen MPoeKTHPOBATHL H Pa3padaThIBATh OPHTHHAJILHBIE AJTOPHTMBI H IPOTPAaMMHBIE CPEACTBA, B TOM YHCJIe
€ HCMO/IB30BAHHEM COBPEMEHHBIX HHTEUIEKTYAIbHBIX TeXHOJIOTH, 1JIs1 pelleHnsI NPo(ecCHOHAIBHBIX 3224 B YCI0OBHSIX
HeompeIeJJeHHOCTH U aJbTePHATHBHBIX PelIeHHIl B paMKaX MeKIMCIHINIMHAPHBIX 00acTei

3HaTh:

OIIK-2-31 CoBpeMeHHOE IPOrpaMMHOE U aIlliapaTHOe oOecrieueHrne NH(OPMAIIOHHBIX M aBTOMaTU3UPOBAHHBIX CHCTEM

OIIK-6: CniocodeH ocyliecTBJISITh MOJeTHPOBAHNE, AHATU3 H IKCIIEPHMEHTBI B LieJIsIX IPOBeJeHHs 1eTaJIbHOr0
HCCJIeI0BaHNs, Pa3padaThiBaTh KOMIIOHEHTHI IPOrPAMMHO-ANINAPATHBIX KOMILIEKCOB 00padoTKH HHpOPMALMH U
ABTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS

3HaTh:

OIIK-6-31 AnmapaTHbIe cpeacTsa u m1aThopMsl HHOPACTPYKTYPH! HHOPMAIMOHHBIX TEXHOIOTHH, BUIbI, HA3HAUCHHE,
ApXUTEKTYPY, METOABI pa3pabOTKU U aAMHUHHCTPUPOBAHHUSI IPOrPaMMHO-AMIAPaTHBIX KOMIIIIEKCOB 00beKTa MPohecCHOHANBEHOM
JIeATeTBHOCTH

OIIK-1: CriocodeH caMoCTOSITEJILHO PHOOPETATH, PA3BUBATH U MPUMEHATH MAaTeMATHYECKHE, €CTECTBEHHOHAYYHbIE,
COLMAJIBHO-DKOHOMHUYECKHE " npotbeccnonam)m)le SHAHUA IJIA PeIICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YHUCJIC B HOBOI MJIN
HE3HAKOMOIi cpelie M B MEeKAMCHUIJIMHAPHOM KOHTEKCTe

3HaTb:

OIIK-1-31 Marematndeckrie, ECTECTBEHHOHAYYHBIE U COL[UAIbHO-3KOHOMHYECKHE METOJIbI JISI UCIIOb30BAHMS B
npodecCHOHATBHOM NesITeIbHOCTH

YK-1: Crioco6eH ocylecTBIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HH/KEHEPHBIX 00bEKTOB, IIPOLIECCOB M CUCTEM B
MEKIUCHUIIINHAPHOM KOHTEKCTe, IPOOJIEMHBIX CHTYallHil HA OCHOBE CHCTEMHOI0 IO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTyaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCHEPHUMEHTAJbHBIX METOA0B UJIH HOBBIX H HHHOBALIMOHHBIX METOJ0B, BLIPA0aThIBATh CTPATETHIO AeiicTBUM

3HaTh:

VYK-1-31 OcHOBHBIC TOHATHS U METO/BI (DYHIAMEHTATBHBIX TUCIIMITTHH




IIK-1: Cnioco0eH k NPOBeJeHUI0 HAYYHO-UCCIIEA0BATEILCKHUX H ONIBITHO-KOHCTPYKTOPCKHUX Pa3padoToK NPH HCCIeJ0BAHUM
CaMOCTOSITEJbHBIX TEM

3HaTh:

[IK-1-31 Metozs! 1 cpeacTBa pa3padOTKU MPOrpaMMHOTO 00ECIICUSHHUS], METOBI YIIPABICHHS IIPOSKTaMHU pa3paboTKH
IPOrpaMMHOr0 00ecIedeH s, CIOCOObI OPraHU3aLluK MPOEKTHBIX JaHHBIX, HOPMATUBHO- TEXHUYECKHE JOKYMEHTHI (CTAaHAAPTHI U
pernamMeHThl) 110 pa3paboTKe MPOrpaMMHBIX CPEJCTB M IIPOSKTOB

YK-2: Crioco6eH HHTerpupoBaTh 3HAHUS 1 MPUHAMATH PellIeHUs B CJIOKHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJTHOH HJIM OrPAHNYeHHO HH(OPMAIINH, YIPABJSTH MPOEKTOM HA BCeX ITANAX €ro >KN3HEHHOT0 IHKJIA

3HaTh:

VYK-2-31 Metop! ynpaBieHuUs IPOSKTAMH; ATAIIbI )KH3HEHHOTO [IUKJIa IPOSKTa

OIIK-7: CniocodeH aganTupoBaTh 3apyde:KHble KOMILJIEKCHI 00padoTkn nHGOpMAaIMK U ABTOMATU3UPOBAHHOIO
MPOCKTHPOBAHUA K HYKJAaM O0T€YECTBECHHBIX npe)mpmle‘i

YMmerb:

OIIK-7-Y 1 [IpuBoauTh 3apyOesxHBIC KOMIUIEKCH 00pabOTKH HH(GOPMAIIMH B COOTBETCTBHE C HAIMOHAJIBHBIMH CTaHIapTaMH,
HMHTETPUPOBATE C OTPACIEBBIMH HH(POPMAIIMOHHBIMU CHCTEMaMH

IIK-1: Cnioco0eH k NpoBeJeHNI0 HAYYHO-UCCIIEA0BATEILCKHUX H ONIBITHO-KOHCTPYKTOPCKHUX Pa3padoTok NPH HCCIeJ0BAHUM
CaMOCTOSITeJIbHBIX TeM

Ymerb:

TTIK-1-Y1 Beibupath cpenctBa pa3pabOTKH, OIEHUBATh CIIOKHOCTH IPOEKTOB, IUTAHUPOBAThH PECYPCHI, KOHTPOIUPOBATH CPOKH
BBITTOJIHEHUS U OLIEHUBATh KaYECTBO MOJIYYEHHOTO pe3yJbTaTa

OIIK-6: Crioco0eH ocylecTBJISATh MOJEJIMPOBAHNE, AHATU3 M IKCIIEePUMEHTHI B LeJIAX NPOBeAeHUs 1eTAJIbHOT0
HCCJIEIOBAHNS, Pa3padaThIBaTh KOMIIOHEHTHI MPOrPAMMHO-ANIIAPATHHIX KOMILIEKCOB 00padoTKH HHpOpMaNHH U
aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHUS

YMmerb:

OIIK-6-Y1 Ananu3upoBaTh TEXHUYECKOE 3a/1aHue , pa3padaTeiBaTh U ONTUMU3UPOBAThH IPOrPaMMHBII KO AJIS pelIeHus 3a1a4
00paboTKK MH(OPMAIMU U aBTOMATH3HPOBAHHOTO TIPOEKTUPOBAHUS

OIIK-2: Crioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh OPUTHHAJIbHbBIE AJTOPUTMbBI M IPOrPAMMHBIE CPEICTBA, B TOM YHCJIE
C UCMTOJIB30BAHUEM COBPEMEHHBIX HHTECIJICKTYAJIbHBIX TCXHO.]'IOFPIﬁ, JJIA pelIeHUu s npodmccnonanbnmx 3aaa4 B yCJIOBUSAX
HeonpeaeJIeHHOCTH U AJIbTePHATUBHBIX PellieHHii B paMKaX MeKIUCHHIIUHAPHBIX ofjaacTei

Ymerb:

OIIK-2-Y1 Pa3pabarsiBaTh IpOrpaMMHOE H alllapaTHOe o0ecriedeHre HHHOPMAIIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM JIJISI
petenns NpodecCHOHANIBHBIX 33184

YK-2: Crioco0eH HHTerpUpOBAaTh 3HAHUSA U IPHHUMATDL PEellIeHUs B CJI0KHBIX CUTyauusaX, GopMyJIMpOBaTh Cy:KIeHUS Ha
OCHOBe HeMoJIHOIi WM orpaHnYeHHoii ”HOpMAaLUH, YIPABJIATH MIPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIA

YMmerb:

VYK-2-Y1 Pa3pabaTeiBaTh 1 aHATH3UPOBATh aIbTEPHATHBHEIC BAPHAHTHI TPOEKTOB IJIS JOCTIDKCHUS HAMEUEHHBIX PE3yIbTaTOB,;
pa3pabaTbIBaTh MPOEKTHI, ONIPEAENATH IeJIeBbIe ITANbl 1 OCHOBHBIC HAIIPaBlIeHUs paboT

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beKTOB, mpoueccoB U CUCTEM B
MEKAUCHUIVINHAPDHOM KOHTEKCTE, HpO6J’leMHLIX chyaum‘i Ha OCHOBE€ CUCTEMHOI0 Imoaxozaa, BblﬁpaT]: H MIPUMEHUTD
Hauo0oJ1ee MOAXOAAIINE U AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaTl) CTpaTeruro neiicTBui

Ymerb:

VYK-1-¥1 IIpuMeHsTh 3HaHHUS, TOTyIeHHbIEe B 00J1acTH (yHIaMEHTaIBHBIX HAayK, M HCTIONB30BATh UX B ITpodeccnoHaIbHON
JIESITEIbHOCTH

OIIK-1: CnocodeH caMOCTOAITEeIbHO PHOOPETATh, PA3BUBATH H IPHMEHATh MATEMAaTHYeCKHE, eCTeCTBEHHOHAYYHbIE,
COLUATBHO-)KOHOMHYecKHe H NpodeccHoOHAILHbIE 3HAHMS /I PellleHUs] HeCTAHAAPTHBIX 32/1a4, B TOM YHCcJie B HOBOW WU
He3HAKOMOIi cpe/ie U B MEKINCIHININHAPHOM KOHTEKCTe

YMmerb:

OIIK-1-Y1 Pemats HecTaHIapTHBIE IPOodeccHoHaIbHbIE 3a1a4H, B TOM YHCJIE B HOBOW MM HE3HAKOMOM Cpejie U B
MEXIUCLUIIIMHAPHOM KOHTEKCTE, C TPUMEHEHUEM MAaTEMaTHUECKUX, €CTECTBEHHOHAYYHBIX, COLIUAIbHO- DKOHOMUYECKUX U
poQecCUOHATEHBIX 3HAHUM

IIK-1: Cnioco6eH K MpoBeIeHNI0 HAYYHO-HCCIEA0BATEIbCKHX U ONBITHO-KOHCTPYKTOPCKUX Pa3padoToOK NMPH MCCIeJ0BAHUU
CaMOCTOATCJIBHBIX TEM

Baanernb:

I1K-1-B1 Meronamu pa3pabOTKu TEXHUYECKOTO 3aJJaHUsl, COCTaBIICHUS IUIAHOB, paclipeleNeHus 3a/1ad, TECTUPOBaHUS U OLICHKU
Ka4yecTBa IPOrpaMMHBIX CPEICTB

OIIK-7: CnocoGeH ananTupoBaTh 3apy0eskHble KOMILIEKChI 00pa0oTkU HHGOPMaLMU H ABTOMATU3MPOBAHHOIO
NMPOEKTHPOBAHHUSA K HYXKIaM 0TeuyeCTBeHHbIX NpeInpUsTHI




Baanernb:

OIIK-7-B1 Metonamu HacTpoiiku uHTepdeiica, pa3paboTKu MOIb30BaTENbCKUX MA0IOHOB, MOAKIIOUCHUS OHOIHOTEK, T0OaBICHUS
HOBBIX (DYHKIIMH

YK-1: Cnocoden OCYIIECTBJIATH KpHTH‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKCHEPHBIX OGLQRTOB, nmpoueccoB U CUCTEM B
MEXKIUCHUIUIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaum“a HA OCHOBE€ CMCTCMHOI'0 IMOaxo0/1a, BblﬁpaT]: U NPUMCHHUTH
HanOoJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUICCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

Baanernb:

VYK-1-B1 Metoaukoit BEIOOpa METOIOB pelIeHHs 337129 TIPOo(HECCHOHATBHON ASATETFHOCTH Ha OCHOBE TEOPETUIESCKUX 3HAHUM

OIIK-1: Cnioco0eH caMoCTOATEJIbHO NPHOOPETATH, PA3BUBATH U PUMEHATH MaTeMaTH4YeCKHe, eCTeCTBEHHOHAYYHbIe,
COLMAJILHO-)KOHOMHUYECKHe U MpodecCHOHATbHbIE 3HAHUS [JIs1 pellleHHs] HeCTAHAAPTHBIX 32/1a4, B TOM YHCJ/Ie B HOBOM WU
HE3HAKOMOii cpe/ie ¥ B MEKIMCIUIIMHAPHOM KOHTEKCTe

Baagernb:

OIIK-1-B1 MeTtonamu TCOPETUUCCKOI'0O X OKCIICPUMEHTAJIBHOI'O UCCIICAOBAHUA 00BEKTOB HpOC])CCCI/IOHaHBHOﬁ JACATCIIBHOCTHU, B TOM
Yrciie B HOBOM MIIM HE3HAKOMOM Cpeac u B MEKIUCHUITTIMHAPHOM KOHTCKCTC

OIIK-2: Crioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh OPUTHHAJIbHbBIE AJITOPUTMBI H IPOTPAMMHBIE CPEICTBA, B TOM YHCJIE
C UCITOJIB30BAHUEM COBPEMEHHBIX HHTECIJICKTYAJIbHBIX TCXHO.]'IOFPIﬁ, JJIA pelIeHUu s npodmccnona.nbnmx 3aaa4 B yCJIOBUAX
HeonpeaeJIeHHOCTH U AJIbTePHATUBHBIX PellieHHii B paMKaX MeXIUCHHILIUHAPHBIX ofjacTei

Baanernb:

OIIK-2-B1 MetonamMn MOepHI3AIMH TPOTPAMMHOTO M allliapaTHOTO 00ecTieueHNsT HHPOPMAIHOHHBIX U aBTOMAaTH3HPOBAHHBIX
CHCTEM JUIsl pelIeHuUs! MPo(ecCHOHATBHBIX 3a1ad

YK-2: Cnioco0eH HHTerpUpOBAaTh 3HAHUA U IPHHUMATDL PElICHUs B CJI0KHBIX CUTyauusAX, GopMyJIMpPOBATh CY:KICHUS HA
OCHOBe HeIO0JIHOIi WM orpaHNYeHHoii ”HOPMAIUH, YIPABJATH IPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIAa

Baanernb:

YK-2-B1 HaBbixamu pa3paboTKH IPOEKTOB B M30paHHON MPOoGheCcCHOHANBHOM cdepe; MeTolaMi OIeHKH 3(()EeKTHBHOCTH IIPOEKTA,
a TaKxke MoTpeOHOCTH B pecypcax

OIIK-6: CniocooeH OCyHIECTBJIATH MOACIUPOBAHUE, AHAJINU3 U IKCIIEPUMEHTHI B LEJIAX MPOBEICHUA 1€TAJIBHOI0
HCCICI0OBaAHUA, paSpaﬁaTblBaTb KOMITIOHEHTBI IIPOrpaMMHO-allImapaTHbIX KOMIVIEKCOB 06p260TKl/I I/IH(I)OpMaI.ll/II/l u
ABTOMATHU3MPOBAHHOTO MPOCKTUPOBAHUSA

Baaaernb:

OIIK-6-B1 MeTonaMu COCTaBICHUS TEXHUYECKON JOKYMCHTAllUHX 110 UCIIOJIb30BaHHUIO U HaCTpOIZKe KOMITOHEHTOB IIPpOrpaMMHO-
arnmapaTHOro KOMIIJICKCa

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BUj 3aHATUSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pazgen 1. Pazpen 1.
Ixocucrema hadoop
1.1 Uro Takoe hadoop 3 11 VK-1-31 YK-2- | JI1.1J12.1J13. KM1
Bazuc (hdfs, yarn, map 31 OIIK-1-31 1
reduce) /Jlex/ OIIK-2-31 TIK-
1-31 OIIK-6-31
OIIK-7-31
1.2 Juctpubytuss! hadoop 3 11 VYK-1-¥1 YK-1 | JI1.1J12.1J13. P1
Ipaktuka ¢ hdfs /TIp/ -B1 YK-2-V1 1
OIIK-1-Y1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 IIK-
1-¥1 IIK-1-B1
OIIK-6-Y1
OIIK-6-B1
OIIK-7-Y1
OIIK-7-B1




1.3 3nakomcTBO B Cluster 30 VYK-1-31 YK-1- | JI1.1J12.1JI3.
Manager V1 YVK-2-31 1
JlonomHUTETbHBIC YK-2-B1 OIIK-
KOMIIOHEHTHI (TIPaKTHIECKHIH 1-31 OIIK-1-

MUHHMYM - hive, zookeeper, V1 OIIK-2-31

hue) OIIK-2-Y1 IIK

/Cp/ -1-31 [IK-1-VY1
OIIK-6-31
OIIK-6-Y1
OIIK-7-31
OIIK-7-Y1

Pa3snen 2. Pasnen 2.

HcToyHMKY JaHHBIX U

padoTa ¢ HUMHU

2.1 ®Dailnbl KaK HICTOUHUKU 11 YK-1-¥1 VK-1 | JI1.1J12.1J13. KM1 P2
JTAaHHBIX ¥ paboTa ¢ HUMHU -B1 YK-2-V1 1
(XML, JSON, tekcT) YK-2-B1 OIIK-

SQL a7t BBITPY3KH JAHHBIX 1-¥1 OIIK-1-
13 ucTouHuKoB /IIp/ B1 OIIK-2-¥1
OIIK-2-B1 IIK-
1-V1IIK-1-Bl
OIIK-6-Y1
OIIK-6-B1
OIIK-7-Y1
OIIK-7-B1

2.2 JDBC - cTpyKTypupOBaHHbIE 55 YK-1-Y1 VK-1 | JI1.1J12.1J13.
JaHHbIe (0a3bl JaHHBIX): -B1 YK-2-31 1
Oracle, MS SQL, Postgre - u VK-2-Y1 OIIK
paboTa ¢ HUMU -1-¥Y1 OIIK-1-
KopnoparusHsiii kaTanor B1 OIIK-2-VY1
naHHbIX (Apache Atlas) OIIK-2-B1 IIK-
YnpasneHue JOCTYIIOM 1-¥1 IIK-1-B1
(Apache Ranger) OIIK-6-Y1
/Cp/ OIIK-6-B1

OIIK-7-Y1
OIIK-7-B1
Pasnen 3. Pa3nen 3. Apache
Spark u o0padorka 1aHHBIX
3.1 00630p ppetimBopka Core 6 VYK-1-31 YK-2- | JI1.1J12.1JI3. KMI1
Spark /JIex/ 31 OIIK-1-31 1
OIIK-2-31 IIK-
1-31 OIIK-6-31
OIIK-7-31

3.2 0630p Spark SQL 25 YK-1-31 YK-1- | JI1.1JI12.1J13.
0630p Spark Structured V1 YK-2-31 1
Streaming /Cp/ YK-2-V1 OIIK

-1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-V1 IIK
-1-31 [IK-1-VY1
OIIK-6-31
OIIK-6-Y1
OIIK-7-31
OIIK-7-Y1

Pa3nen 4. Paznen 4. Hadoop
KaK XpaHWJIHIIE JAaHHBIX




4.1

hdfs: ocobeHHOCTH 1 HIOAHCBHI
3arpy3ka gaHHbIX B Hive
(daitmsl, sqoop, spark) /Cp/

YK-1-31 YK-1-
V1 VYK-2-31
OIIK-1-31
OIIK-1-Y1
OIIK-2-31
OIIK-2-Y1 IIK
-1-31 [IK-1-V1
OIIK-6-31
OIIK-6-Y1
OIIK-7-31
OIIK-7-Y1

JIT.1J12.1J13.
1

4.2

Dopwmarsl ¢aitnos (ORC,
Parquet, Avro) /TIp/

VK-1-V1 VK-1
-B1 VK-2-V1
VYK-2-B1 OIIK-
1-¥1 OIIK-1-
B1 OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1IIK-1-Bl
OIIK-6-Y1
OIIK-6-B1
OIIK-7-Y1
OIIK-7-B1

JIT.1J12.1J13.
1

KM1

P3

Pasnea 5. Paznen 5. Apache
Airflow pJs1 opkecTpanuu
KOHBeliepoB

5.1

Kongeiieps! 00paboTKN
nmaHHBIX (data pipelines)
OcHoBHbIe cymHocTH Apache
Airflow

Airflow u Spark

Airflow u Livy /Cp/

VYK-1-31 VK-1-
V1 VK-2-31
YK-2-B1 OIIK-
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1 IIK
-1-31 TIK-1-V1
OIIK-6-31
OIIK-6-Y1
OIIK-7-31
OIIK-7-Y1

JIT.1J12.1J13.
1

Pa3nexn 6. Pa3nen 6.
O6n1ayHble XpaHWIMIIA

6.1

Google /Tlp/

VK-1-V1 VK-1
-B1 YK-2-V1
VK-2-B1 OIIK-
1-¥1 OIIK-1-
B1 OIIK-2-VY1
OIIK-2-B1 IIK-
1-V1IIK-1-B1
OIIK-6-Y1
OIIK-6-B1
OIIK-7-Y1
OIIK-7-B1

JI1.1J12.1J13.
1

KM1

P4

6.2

Amazon
Azure /Cp/

VYK-1-31 VK-1-
Y1 VYK-2-31
VK-2-V1 OIIK
-1-31 OIIK-1-
VY1 OIIK-2-31
OIIK-2-Y1 IIK
-1-31 [IK-1-VY1
OIIK-6-31
OIIK-6-Y1
OIIK-7-31
OIIK-7-Y1

JI1.1J12.1J13.
1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemble
Kon KonTponsHoe
WH/IUKATOPBI Bonpocs! a5 noaroroBku
KM MEpOoIpUsTHE .
KOMIETESHITHH
KM1 Bonpocsr mist OIIK-7-31;0I1K-6- | Bonpocsr:

MMpOBCACHUA
KOHTPOJBHBIX

31;011K-2-31;0T1K-
1-31;VK-2-31;VK-1-
31:T1K-1-31

1. ®akTopHbIi aHAIU3.

2. IUCKpUMUHAHTHBIN aHAJIN3.

3. KnacrepHblit aHanus.

4. MHOTOMEpHOE LIKAINPOBAHHUE.

5. MeTozbl KOHTPOJISL KauecTBa.

6. OCcHOBHBIE HAIIPaBICHUS PA3BUTUS METOJOB 00pabOTKH U XpaHEHHS
JJAHHBIX.

7. Volume.

8. 3akoH Mypa.

9. Velocity. Variety.

10. ®peiimBopk Hadoop.

11. IIpobnema XxpaHeHHsT HECTPYKTYPHPOBAHHBIX JaHHBIX.

12. [Ipobnema npeoOpa3oBaHUs JAHHBIX.

13. CemaHTHUYECKHE aHATH3ATOPHI.

14. Camo00y4Jaroruecs aBTOMaThI.

15. Sz3eixm g Big Data: R.

16. S3wiku g Big Data: Python.

17. sA3wiku ans Big Data: Julia.

18. SA3wiku s Big Data: Java.

19. SAzpixm g Big Data: Scala.

20. SA3piku ans Big Data: MATLAB.

21. s3wiku s Big Data: Kafka,.

22. Sz3pixm g Big Data: Hadoop.

23. S3wiku ans Big Data: Go.

24. ®dperimBopku as Big Data: Hadoop.

25. @peiitmBopku ast Big Data: Spark.

26. @peitmBopku st Big Data: Storm.

27. ba3sl nannbIx s Big Data: Hive.

28. ba3sl nanubix as Big Data: Impala.

29. ba3sl mansbIx 1s Big Data: Presto.

30. bassl nannbix ans Big Data: Drill.

31. Ananutrueckue matdopmsl s Big Data: Rapid Miner.

32. Amanmmtrdeckue mwiatdopmsl it Big Data: IBM SPSS Modeler.
33. Amamutrdeckue miatdopmsl g Big Data: KNIME.

34. Ananutrdeckue mwiatdopmsl s Big Data: Qlik Analytics
Platform.

35. Amammtraeckue miatdopmsl it Big Data: STATISTICA Data
Miner.

36. Ananutrueckue matdopmsl 1t Big Data: Informatica Intelligent
Data Platform.

37. Amamutrdeckue miatdopmsl g Big Data: World Programming
System.

38. Ananutrueckue matdopmsl st Big Data: Deductor.

39. Amammtrdeckue mwiatdopmsl it Big Data: SAS Enterprise Miner.
40. Zookeeper.

41. Flume.

42. IBM Watson Analytics.

43. Dell EMC Analytic Insights Module.

44. Windows Azure HDInsight.

45. Microsoft Azure Machine Learning.

46. Pentaho Data Integration.

47. Teradata Aster Analytics.

48. SAP BusinessObjects Predictive Analytics.

49. Oracle Big Data Preparation.

50. AnanuTuka Big Data — peanun u nepcriekTussl B Poccuu n Mupe.
51. Data Mining.

52. KpayncopcuHr.

53. CMellieHyEe U UHTErpalys JaHHbIX.

54. MamuHHOE 00y4YeHHE.

55. UckyccTBEeHHBIE HEHPOHHBIE CETH.

56. PacrioznaBaHme 00pa3oB.




57. IIporHo3Hasi aHaJIMTHKA.

58. IMuTanimoHHOE MOJICIIMPOBAHUE.

59. TIpocTpaHCTBEHHBIH aHATN3.

60. CraTrCTHUECKHIA aHATIH3.

61. Buzyanu3zanus aHaTUTUIECKUX JaHHBIX.
62. Big data: mpuMeHeHUE 1 BOSMOKHOCTH.
63. Pemenus Ha ocHoBe Big data.

64. Peinok Big data B Poccun.

65. Big data B 6aHKkax.

66. Big data B Ou3Hece.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hassarue IIpoBepsiemble
WH/IUKATOPHI Copneprxanue paboThl
paboTsI paboTsI .
KOMITIETEHLMI
P1 IIpaktuueckas OIIK-7-Y1;0IIK-7- | MeToasl MHOTOMEPHOTO CTaTUCTHYECKOTO aHAIN3a U aHATIH3a
pabota Nel B1;0IIK-6-Y1;0I1K |HeuucnoBoi HHGOpMAIIHH.
-6-B1;0I1K-2- 1. ®akTopHbIi aHAIU3.
V1;0IK-2-B1;0IIK |2. luckpuMUHaHTHBIN aHATIN3.
-1-Y1;0I1K-1- 3. KnacrepHblit aHanus.
B1;YK-2-V1;VK-2- |4. MHOromepHoOe IIKaJIMpOBaHHE.
B1;VK-1-Y1;YK-1- |5. Meronbl KOHTpOJISl Ka4eCTBa.
B1;IIK-1-Y 1;IIK-1-
B1
P2 [IpakTrueckas OIIK-7-Y1;0IIK-7- | TexHoIOruM XpaHeHUs H 00pabOTKK BONMbIINX JaHHBIX.
pabota Ne2 B1;0I0K-6-Y1;0IIK | 1. OcHOBHBIEC HaNIPABICHUS Pa3BUTHS METOJOB 00paOOTKH U XpaHEHHS
-6-B1;0I1K-2- JaHHBIX.
V1;0IIK-2-B1;0IIK |2. IIpobnema XxpaHeHHUs] HECTPYKTYPHUPOBAHHBIX TaHHBIX.
-1-Y1;0IIK-1- 3. [IpoGema mpeobpa3oBaHuUs TaHHBIX.
B1;VK-2-V1;VK-2- |4. CemanTHUECKHE aHATTU3ATOPBHI.
B1;VK-1-Y1;VK-1- |5. CamooOyuaromiyiecsi aBTOMaThI.
B1;IIK-1-Y I;IIK-1-
B1
P3 [IpakTnueckas OIIK-7-Y1;0IIK-7- | IIporpamMmmupoBaHue 00pabOTKU U 3arpy3Ku OONBIINX JaHHBIX.
pabota Ne3 B1;0IIK-6-Y1;0IIK | 1. S3eixu g Big Data.
-6-B1;0I1K-2- 2. OpeiiMBOpPKH.
V1;0I1K-2-B1;0I1IK | 3. ba3sl 1anHbIX.
-1-Y1;0IIK-1- 4. AHanuTHYECKHE IIaT(OPMEIL.
B1;VK-2-V1;VK-2-
B1;VK-1-VI;VK-1-
B1;IIK-1-Y 1;IIK-1-
B1
P4 [IpakTuueckas OIIK-7-Y1;0I01K-7- | AnanuTtuka B OOJBIIMX JaHHBIX.
pabora Ne4 B1;0IIK-6-Y1;0IIK |1. Ananutuka Big Data — peanuu u nmepcnekTuBsl B Poccnu u Mupe.

-6-B1;0I1K-2-
V1;0MK-2-B1;0ITK
-1-Y1;0TIK-1-
B1;VK-2-V1;VK-2-
BI;VK-1-V1;VK-1-
BI;[IK-1-Y I;TTK-1-
Bl

2. TexXHONIOTHHU U METOBI aHAIN3a, KOTOPBIE UCTIONB3YIOTCS IS
ananm3a Big Data.

3. Ilpumenenue 1 Bo3MOKHOCTH Big data.

4. Pemrenust Ha ocHoBe Big data.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHne OUJIeToB, TECTOB U T.IL.)

DK3aMeH He NMPEAYCMOTPEH.

5.4. MeToauka oueHKH OCBOEHUS JUCHUILIMHBI (Moayis, npakTuku. HUP)

ITpomexyTOUHBII KOHTPOJIb YCIIEBAEMOCTH O AUCLUIIMHE OCYILECTBISIETCS IPU 3aIlIKTe Ja00paTOPHBIX paboT U IyTeM
MIPOBEJICHUS TECTOB, BXOJIAIINX B COCTaB Kypca.
HTOroBbIif KOHTPOJH OCYIIECTBISIETCS B Bue AU (HepeHIIMPOBAHHOTO 3a4eTa.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTaBUTENH

3arnasue

Bubnuorexka H3narenbcTBO, TON




ABTODBI, COCTaBUTENH 3arnasue bubanoreka W3naTenbcTBO, TOI
JI1.1 | Aazep IO. I1., Olnep CraTucTryeckoe yrnpaBieHue Bbubmmorexka MUCuC M.: [MUCuC], 2015
B. JL npoleccamu: yaed. mocobue
6.1.2. JlonosiHuTEIBHASA JIUTEPATYpPa
ABTODBI, COCTaBUTENH 3arnasue Bubanoreka W3naTenbcTBO, TOI
JI2.1 | Amnep 1O. I1., Yepnpix | CraTHCTHUYECKOE yIIPaBICHUE DnexkTpoHHas: OUOIMOTEKA M.: [MUCuC], 2016
E. A nporeccamu. "bonbime
nannbie” (N 2909): yueo.
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue bubnmorexa W3znarenbcTBO, TOA
JI3.1 |byrakoB H. A., O6paboTka OONBIIUX JaHHBIX C | DIEKTPOHHAS OMOIMOTEKA Cankr-IletepOypr:
Ierpos M. B., Apache Spark: yue6HO- VYausepcurer U'TMO, 2019
Haconos /1. METOJTUYECKOE ITOCOOHe
6.3 IlepeueHb MpOrpaMMHOro obecneveHus
I1.1 |LMS Canvas
I1.2 |Microsoft Office
1.3 |MS Teams
1.4 |Python
1.5 |OC Linux (Ubuntu) / Windows
1.6 |Hadoop
I1.7 |Hive
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
N.1 |IlomHOTEKCTOBBIE POCCHIICKNE HAYIHBIC )KYPHAJIBI M CTaThH:
N.2 |— Hayunas snekrponnas oudmuoreka eLIBRARY https://elibrary.ru/
N.3 |— [onHOTEKCTOBBIC NENOBBIC MyONIUKaUU HHPOPMATEHTCTB | Tpecchl mo 53 otpacisiM https:/polpred.com/news
N.4 |— Poccuiickas ['ocynapctBenHas 6ubnuorexa https:/www.rsl.ru
N.5 |— Enunoe oxHO nocTymna k mHpOpManuoHHEIM pecypcam http:/window.edu.ru
N.6 |Wuoctpanusie 6a3wl qaHHBIX (HocTyn ¢ I[P anpecoB MUCuC):
N.7 |— aHaimTHyeckas 6a3a (mHIeKCH nuTHpoBanus) Web of Science https://apps.webofknowledge.com
N.8 |— aHaymTHYecKas 0a3a (MHICKCHI HUTHPOBaHUsA) Scopus https://Www.scopus.com/
.9 |— naykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.10 |— HayuHble )XypHanbl u3aarenscTa Elsevier https://www.sciencedirect.com/
M.11 |— AOCTYII K OJHBIM BEPCHSIM KHUT H3JaTeNIbCTBA Springer Ha aHIIIHICKOM s3bIke https://link.springer.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
Ayn. | Hasuauenune | OcHarexnne
[5-1007 | |
YuranbHbIiA 3ai KOMILJIEKT y4eOHOi MeOenu Ha 55 MecT i 00yJaroIuxcs,
AJIEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrynom k MUHTC «Uurepuer», DUOC
YHHUBEpCHTETa 4epe3 JIMUHBIN kabuHeT Ha maatdopme LMS
Canvas, nuueHsuonHsle mnporpammbl MS Office, MS
Teams, ESET Antivirus.
JIro6oi Kopnyc | YueOHass ayautopust Uil NPOBENEHMS | KOMIUIEKT yuyeOHoH mebenu a0 36 MecT Aisi o0ydaromuxcs,
MynsTuMenunitHas 3aHATHIM JICKIMOHHOTO THIIA W/WIIM JUIA | MyABTUMEAWITHOE  00OpyIOBaHWE,  MarHWTHO-MapKepHas
MIPOBE/ICHUS TPAKTHYECKUX 3aHATHIA: Jocka, pabodee Mecto mpemomasatens, IIKc moctymom K
UTC «Murteprer», DUOC yHHBepcuTeTa depe3 IHYHBIA
kabuHer Ha 1tuiatgopme LMS Canvas, IHIICH3HOHHBIC
nporpamMmsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

CamocTosTenbpHas padoTa MOXKET pacCMaTPUBAThCS KaKk OpraHu3aluoHHass (hopMa 00yUEHHS -CHCTEMA TTeJIarOTHIECKIX YCIIOBHUH,
o0ecTeunBaroIInX yIpaBieHHe yIeOHOH AeITebHOCTBIO IO OCBOCHUIO 3HAHUN M YMEHHH B 001aCTH yIeOHOH JeaTebHOCTH 0e3
noctoponHe momomy. CTyAeHTY HY)KHO YETKO TIOHUMATh, YTO CAMOCTOSsITENIbHAsL paboTa — He IPOCTO 00s13aTebHOE, a
HEOOXOMMOE YCIIOBHE JIJIsl TIONTYYCHUS 3HAHUH 110 JUCIIUTUTMHE U PAa3BUTHIO KOMIICTESHIINN, HEOOXOJMMBIX B OyIyrien




poQecCHOHATEHOM eI TENbHOCTH.

CamocTosiTesbHas paboTa MPOBOINTCS C LEIbIO:

— CHCTEMaTH3alNH U 3aKPETUICHNS ITOJydeHHBIX Ha JICKINAX TEOPETHICCKUX 3HAHHH;

— YDITyOJIeHUS U pacIMPEeHHs TEOPETUIECKUX 3HAHMUIA;

— (OopMHUPOBAHUS YMEHUH UCIIOIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO JOKYMEHTALUIO U CIICLUANIBHYIO JIUTEPATypy;

— Pa3BUTUs [TO3HABATENBHBIX CTIOCOOHOCTEN M AKTUBHOCTH CTYAEHTOB: TBOPYECKOH MHUIIMATHBBI, CAMOCTOSTENBHOCTH,
OTBETCTBEHHOCTH ¥ OPTaHH30BaHHOCTH;

— (hOPMHUPOBAHUS CAMOCTOSTEILHOCTH MBIIILIEHHS, CHOCOOHOCTEH K caMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHHIO U
caMopeanu3alnuy;

— (OopMUPOBAHUS MTPAKTHIECKHX (00IIeydeOHBIX U TPodeCCHOHATBHBIX) YMEHHH U HaBBIKOB,;

— Pa3BUTHUS UCCIEOBATEIBCKUX YMEHHIA;

— MOJTy4eHHs HaBbIKOB 3()(HEeKTUBHON CaMOCTOATETHHON MPOoQecCHOHATBHOM (PaKTHYECKOH U HAYYHO-TEOPETHYECKOM )
JEATENBHOCTH.

B yuebHOM mporiecce BBASISIOT [Ba BUIA CAMOCTOSITETIBHON PabOTHI:

— ayIUTOpHas;

— BHEAyIUTOpHAsl.

AynuTOopHAas CaMOCTOSITEebHAs padoTa 1o AUCIUIUTHHE BBIITOTHACTCS Ha YIEOHBIX 3aHATHAX IT0]] HETIOCPEACTBEHHBIM
PYKOBOJICTBOM IIPEIIOaBaTeNs M MO €ro 3a1aHHIO.

BreayauropHas camocTosiTenIbHas paboTa - IIaHupyeMasi yueOHast paboTa CTyAEHTOB, BBIIONHSAEMAas BO BHEAyUTOPHOE BpeMs 10
3aaHHIO U IIPU METOANYECKOM PYKOBOJCTBE IIPEIOAaBaTeNsl, HO O3 ero HEMOCPEICTBEHHOTO YUaCTHsl.

CamocrosiTensHas paboTa, He IIPeyCMOTPEHHAs IPOrpaMMON yaeOHOH ANCIUIUTNHEI, PACKPBIBAIOIIEH W KOHKPETH3HPYIOLIeH ee
CofiepXKaHHUe, OCYIIECTBIIACTCS CTYJJCHTOM HHUIIMATUBHO, C IETbI0 PeaTH3allil COOCTBEHHBIX yIeOHBIX U HAYUYHBIX HHTEPECOB.
Jnst 6oree 3p(HheKTHBHOTO BBINOIHEHHS CAMOCTOSTENBHONW paboThI 110 TUCHUILUIMHE MPETOAABATENb PEKOMEH YT HCTOUHUKH JUTs
paboThI, XapakTepnu3yeT Hanboee paroHaIbHYI0 METOAUKY CAMOCTOSITENEHOM paboThI, IEMOHCTPHUPYET paHee BHIOITHCHHBIE
CTyIEeHTaMH paboTHI U T. T1.

Bunel 3aganuii U1 BHEayJUTOPHOM CaMOCTOATENLHON paboThl, MX COEPKAHKE U XapaKTep MOTYT UMETh BApUATUBHBIN U

I depeHIPOBaHHBII XapaKTep, YUUTHIBATh HHANBUIyaIbHbIE OCOOCHHOCTH CTYZEHTA.

CamocrosiTensHas paboTa MOXKET OCYIIECTBISTHCS HHUBHTYaIbHO WIIM TPYIIIAaMH CTYICHTOB online W Ha 3aHATHAX B 3aBUCHMOCTH
OT LienH, 00beMa, KOHKPETHOH TeMaTUKU CaMOCTOSITETbHON pabOoThI, YPOBHS CIOXKHOCTH.

KoHTpOIb pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOSATENLHONH pabOThl OCYILECTBISACTCS B IIPEENax BPEMEHHU, OTBEICHHOTO Ha
00s13aTeNbHBIC YUeOHbIE 3aHATHS 110 JUCIUIUINHE Ha TPAKTUIECKAX 3aHITHIX.

Jlns ipencTaBIeHns pe3ylIbTaTOB CaMOCTOATEIBHON pabOThI pEKOMEHIyeTCs:

CocTaBUTSH IJIaH BBICTYIIEHHS, B KOTOPOM OTPA3UTh TeMY, CAMOCTOSTENbHBII XapakTep MpoJeTaHHOH paboThl, ITIaBHBIC BBIBOBI
W/ TIPEIUIOKEHNS, UX KPaTKoe 000CHOBAaHME M PAKTHYECKOE 3HAUCHUE — C TeM, YTOOBI B TEUCHHUE 3 — 5 MUHYT IPECTaBUTh
JIOCTOMHCTBA BBITIOJTHEHHOT'O CAaMOCTOSITEITFHO 3aTaHMS.

[ToAroTOBUTH WILTIOCTPATUBHEBIM MaTepHal B BUAE IPE3EHTAUH IS HCIIOIB30BAHUS BO BpeMs NIPEICTABICHHS Pe3yIbTaTOB
CaMOCTOSITEIIbHOI paboThI B ayuTOprH. KOHKPETHBIN BapHaHT HaIJISIHOTO IIPEACTABICHHS PE3Y/IbTaTOB onpeaeisiercs Gpopmarom
AyIUTOPHOTO 3aHATHUS U 3aJIaHUs MPENOIaBaTeNIs.




