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1. HEJIX OCBOEHUA

1.1 | BReneHHe B COBOKYITHOCTH IIPOrPaMMHBIX KOMIIOHEHTOB HH(OpManMOHHON cpensl BigData

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Brnox OIT: b1.B.JIB.02

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.2 JAucuunimnHbl (MOIy/IH) U PAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTByLIEe:

2.2.1 | Computer-Aided Design of Software Systems / ABToMaTH3MpOBaHHOE ITPOSKTHPOBAHHE TPOTPAMMHBIX CHCTEM

2.2.2 |Databases and Data Warehouses / ba3bl maHHBIX 1 XpaHWIIHINA JaHHBIX

2.2.3 | Formulation of Requirements and Scope Definition for Innovative Information Systems / ®opmynrpoBka TpeboBaHHH
cdepa onpeneseHnit 1151 ”HHOBAIIMOHHBIX TP

2.2.4 |Machine learning / MamumaHOE 00y4eHne

2.2.5 |Mathematics in Data Science / MaremaTnka B HayKe O JaHHBIX

2.2.6 | Methods of research and modelling of information processes and technologies / MeTozb! ucciieoBaHus u
MOJIETTUPOBaHMSI HH(POPMAITMOHHBIX TPOLIECCOB U TEXHOJIOTUH.

2.2.7 |Research practice / Hayuno-uccaenoBarensckas mpakTuka

2.2.8 |JIugepcTBO M ympapieHHnEe KOMaHIO0H MPOeKTa

2.2.9 | Artificial Neural Networks / IckyccTBeHHbIE HEIIpOHHBIE CETH

2.2.10 |Big Data and complex socio-technical systems / Bonplie gaHHbIE U CIOKHBIE COLUATBHO-TEXHUIECKUE CUCTEMBI

2.2.11 |Discrete Mathematics / JluckpeTHas MaTeMaTHKa

2.2.12 |Intelligent software in geological system / IHTenIekTyanbHOE IPOrpaMMHOE 00ECTICUCHNE Te0IOTHIECKUX CHCTEM

2.2.13 |Modern IT-systems in economics and industry and Digital transformation for metallurgy / CoBpemennsie IT-cuctemsr B
9KOHOMHMKE U NpOoMbILIIeHHOCTH U L{idpoBsie npeodpazoBanust 4715t METAILTYPryun

2.2.14 | Operating environment Innovative software systems / OnepanroHHbIe cpeibl ”HHOBALIMOHHBIX MIPOTPAMMHBIX CHCTEM

2.2.15 |Parallel programming technologies / TexHoa0ruu napamieasHOro mporpaMMHUPOBAHUS

2.2.16 | Web-services and SaaS-services design and develop / Be6-cepBuce! u SaaS-cepsucsl. [IpoextupoBanue u paspaborka

2.2.17 |Master's Thesis / IIpeqaumnnomMHas IpakTHKa

2.2.18 |IloxroroBka K mMpomeaype 3aluThl U 3aIITa BEITYCKHON KBAMNU(HKAIIOHHON PaOOThI

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IK-2: Cnioco6eH K yrBep:KIeHHI0 1 KOHTPOJII0 METOA0B U CMOCO00B B3aUMO/IeliCTBHS IPOTPAMMHOI0 CPEICTBA €O CBOMM
OKpYKeHHEeM

3HaTh:

ITK-2-31 unTepdeiic B3anmoneiicteus ¢ HDFS

OIIK-8: Cnocoden ocymiecTBJIsTh 3Q(pexTHBHOE yIpaBjieHHe Pa3padoTKoi NPOrPaMMHBIX CPeICTB U NIPOEKTOB,
AEMOHCTPHPOBATH MPAKTHYECKHE HABBIKH JUISl PellieHUs CJI0KHBIX 32/124, BLINOJHEHHUS CJ105KHOT0 MPOEKTHPOBAHMS, a
TaK:Ke MPOBeeHNs] KOMIIEKCHBIX HCC/IeI0BAHMIL, 3HAHNE IKOHOMIYECKHX, OPTaHH3AIHOHHBIX H YIPaBJIeHYeCKHX
BOINPOCOB, TAKUX KAK: YNpaBJieHHe MPOeKTAMH, PUCKAMH 1 H3MEeHeHHsIMHU

3HaTh:

OIIK-8-32 obmas apxutekrypa Big Data;

OIIK-8-31 Ha3HavyeHue, (HyHKINH U OCHOBHBIC 3JIeMeHTHI BigData

IIK-2: Cnioco0eH K yrBep:KIeHUI0 H KOHTPOJII0 METO0B U C110CO00B B3aMMO/eiicTBHS IPOrPAMMHOIO CPEACTBA CO CBOUM
OKpYKEeHHEM

3HaTh:

[1K-2-32 unTepdeiic B3anmoneiicteus Flume,Kafka

IK-3: CnocodeH k MOJepHU3aMH NPOTPAMMHOIO CPEACTBA H €ro OKPY:KeHHUs

3HaTb:

ITK-3-31 mocTynHbIe IpOrpaMMHBIE CPEICTBA VIS CTATUCTHYECKUX METOIOB aHaITH3a HH(opMamn

IIK-2: Cnioco0eH K yrBep:KIeHUI0 H KOHTPOJII0 METO0B U C110CO00B B3aMMO/eiicTBHS IPOrPAMMHOIO CPEICTBA CO CBOUM
OKpPY:KeHHEM




3HaTh:

[1K-2-34 unTepdeiic B3anmoneiicteus ¢ Hive

ITK-2-33 untepdetic B3anmoaeiicteus MapReduce, Spark

OIIK-6: CniocodeH ocyliecTBJISITH MOJeTUPOBAHME, AHATU3 H IKCIIEPUMEHTHI B LieJISIX IPOBeeHNs 1eTAJIbHOr0
HCCIe0BaHUsl, Pa3padaThIBATh KOMIIOHEHTBI IPOIPAMMHO-ANNAPATHBIX KOMILIEKCOB 00padoTKky nH(popManuu u
ABTOMATH3UPOBAHHOIO NPOEKTHPOBAHUS

3HaTh:

OIIK-6-31 Cpenctsa 3arpy3KH JaHHBIX

YK-2: CniocodeH MHTErpupoOBaTh 3HAHWUS U IPUHUMATH PelIeHUs] B CJI0KHBIX CHTYAIMsIX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeNoJHOW HJIM OrpaHH4YeHHON HH(OPMANHH, YIPABJIATH MPOEKTOM HA BCEX ITANAX €ro *KU3HEHHOI0 IHKJIA

3HaTh:

VYK-2-31 IToctpoenue oT4eTOB

YK-3: Crioco0eH HCnoib30BaTh Pa3IMYHbIe METOABI SICHOTO H HEABYCMBICJICHHOTO (JopMy/IMpPOBAHUS CBOUX BHIBO/IOB,
3HAHUH U 000CHOBAHUI JJIS ClIENUATU3MPOBAHHON M HeclleUATU3MPOBAHHOM AyIUTOPUIl B HALIMOHAJbLHOM H
MEKYHAPOJHOM KOHTEKCTaX, OPraHU30BbIBATh U PYKOBOAUTH Pa00T0ii KOMaH/bl, BbIPA0aThIBasi KOMAH/IHYI0 CTPATEIHIO
AJIs1 JOCTHKEHHUS TIOCTABJICHHOIT 1eau

3HaTh:

YK-3-31 CpenctBa 00paboTKH 1 aHAII3a

IIK-2: Cnioco0eH K yTBep:KIeHUI0 U KOHTPOJIIO METO0B U CNIOCO00B B3aMMO/eiicTBHSI MPOrPaMMHOIO CPEICTBA CO CBOUM
OKpYKeHHEM

YMmerb:

[IK-2-VY1 BeImonHATE ocHOBHBIE onepamu ¢ HDFS

YK-2: Crioco6eH HHTerpupoBaTh 3HAHUS U MPUHAMATH PellIeHUs B CJIOKHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJIHOI MJIN OTPAHNYeHHOI MH(OPMAIINH, YIPABJSITH MPOEKTOM HA BCEX ITANAX €ro ;KU3HEeHHOTo UK

YMmerb:

VK-2-VY1 nogbupath cpelcTBO aHaIM3a B 3aBUCUMOCTH OT 00J1aCTH MPUKIIATHOHN 3a71aun

IIK-3: Cnioco6eH kK MOAepHU3AIUM TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHU

YMmerb:

[IK-3-¥1 HckaTh 1 aHaTM3UPOBaTh HH()OPMAIIHUIO B YCIOBHSX HEONPEICTEHHOCTH

IK-2: CniocoGeH K yTBep:KIEHUI U KOHTPO.II0 METOIOB M CIIOCOOOB B3aHMO/IEHiCTBHS IPOTPAMMHOIO CPECTBA CO CBOMM
OKpYKeHHEM

YMmerb:

TIK-2-Y4 BbInonHATE OCHOBHBIE onepanuu ¢ Hive

ITK-2-VY3 BeImonHATh OCHOBHBIE oniepaniu MapReduce, Spark

TIK-2-VY2 BeimonHATs ocHOBHBIE onepanuu Flume,Kafka

OIIK-6: Croco0eH oCyIecTBISITH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPHMEHTHI B LIEISAX MPOBeAeHHUsI 1€TAIbHOT0
HCCJIeIOBaHNs, Pa3padaThIBaTh KOMIOHEHTHI MPOTPAMMHO-ANIIAPATHHIX KOMILIEKCOB 00padoTKH MH(pOPMANNH H
aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHUS

Ymern:

OIIK-6-Y1 Mcnonb30BaTh pa3audHbIE CPENCTBA [T 3arPy3KU PA3IMYHBIX TAHHBIX

OIIK-8: Cnocoden ocymecTBJIsTh 3Q(peKTHBHOE yIpaBJjieHHe Pa3padoTKo NPOrPaMMHBIX CPE/ICTB U NIPOEKTOB,
AEMOHCTPHPOBATH MPAKTHYECKHE HABBIKH /ISl PellieHUs CJI03KHBIX 32/124, BLINOJHEHHUS CJI05KHOT0 MPOCKTHPOBAHMS, a
TaK:Ke MPOBeeHNs] KOMIIEKCHBIX HCC/IeI0BAHMIL, 3HAHNE IKOHOMIYEeCKHX, OPTaHH3AIHOHHBIX H YIPaBJIeHYeCKHX
BOINIPOCOB, TAKUX KaK: YIPaBJCHUE ITPOCKTAMHU, PpUCKAMHA U USMCHCHUAMU

YMmerb:

OIIK-8-Y1 onmcaTh HazHaueHHe 3eMeHToB BigData B pamkax oOIiell apXUTeKTyphl

OIIK-8-Y2 monbupats HaOOp KOMIOHEHTOB JUTS PEIICHNS pa3TNIHbIX 3a/1a4




YK-3: Crioco6eH ucnoib30BaTh pasjJHYHbIe METO/AbI ICHOTO U HEJABYCMbICIECHHOI0 (GOpMYJIMPOBAHHUS CBOMX BBIBOJOB,
3HAHUIT U 060CHOBAHUIT AJIsI CIENMATM3MPOBAHHOI U HeCNeNHAJIM3UPOBAHHON ayINTOPHii B HAMOHAJIBLHOM M
MEKIYHAPOHOM KOHTEKCTAaX, OPraHN30BbIBATH H PYKOBOJUTDH Paf0Toii KOMaH/bI, BEIPA0ATHIBAasi KOMAHAHYIO CTPATETHIO
AJIS1 TOCTHKEHUS TIOCTABJICHHOIT IeIn

YMeTh:

VYK-3-V1 nonp30BaThCs MPEUMYILIECTBAMH PACTIPEACICHHOIO XPaHCHUS

ITIK-2: Cnioco0eH Kk yrBep:KIeHUI0 H KOHTPOJII0 METOJ0B U c1I0CO00B B3aMMO/eiicTBHS IPOrPAMMHOIO CPECTBA CO CBOUM
OKpPY:KeHHEM

Baanernb:

[TK-2-B4 xomanmHoi cpenoit Hive

[1K-2-B3 xomannHoii cpenoit MapReduce, Spark

IK-3: Cnocoben Kk MOJepHU3AIHMH MPOrPAMMHOIO CPEICTBA U €r0 OKPY:KeHHs

Baanernb:

I1K-3-B1 mporpaMMHBIMU CPEACTBAMU CTATUCTHUYECKOTO aHAIU3a

OIIK-6: Crioco0eH ocylecTBJISATh MOJEJIMPOBAHNE, AHATU3 M IKCIIEPUMEHTHI B eJIAX MPOBEACHUs 1eTAJIbHOI0
HCCJIEOBAHNS, Pa3padaThIBaTh KOMIIOHEHTHI MPOrPAMMHO-ANIIAPATHBIX KOMILIEKCOB 00padoTKH HHpOpMaNHH U
aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS

Baagern:

OIIK-6-B1 HaBbIKM HCHONB30BaHUS CPEACTBAMHU B3aUMOJCHCTBHS MEKAY KOMIIOHEHTOB

OIIK-8: CnocodeH ocymecTBJIATH 3¢ (PeKTHBHOE yIpaBJieHHe Pa3padoTKO MPOrpaMMHBIX CPEICTB M MPOEKTOB,
AEMOHCTPHUPOBATDH NMPAKTHYCCKHEC HABBIKH 1JIA PEHICHUA CJI0KHBIX 3a1a4, BHINIOJTHCHUA CJI0KHOTO MPOCKTUPOBAHUSA, a
TaK:Ke MPOBeIeHHs] KOMIUIEKCHBIX UCC/Ie0BAHU, 3HAHUE JKOHOMUYECKUX, OPTaHN3aIHOHHBIX U YIPABJIeHYECKHX
BONPOCOB, TAKHX KAK: YNpaBJieHNe MPOEKTAMHU, PHCKAMH H H3MEeHEHUSIMHA

Baanernb:

OIIK-8-B1 HaBbIKM HCHIONB30BAHNUS CPENCTBAMU B3aUMOJICHCTBHS C MPOrPaMMHOI cpenoi

YK-2: CniocodeH MHTerpupoBaTh 3HAHUS  IPUHUMATH PelIeHUs] B CJI0KHBIX CHTYAIMsX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeMoJHOW MJIM OrpaHNYeHHOH MHPOPMALNH, YIPABJIATh MPOEKTOM HA BCEX ITANAX ero *KU3HEHHOr0 IHKJIA

Baagern:

VK-2-B1 3HaHUsIMH METOJIOB IIOMCKA U aHAJINU3a

YK-3: Crioco0eH HCnoJib30BaTh Pa3IMYHbIe METOABI SICHOTO H HEABYCMBICICHHOTO (hopMyIHMpPOBAHUS CBOUX BHIBO/IOB,
3HAHUI U 000CHOBAHUMH VIS CHIEHUATU3MPOBAHHOM M HeclleUATU3MPOBAHHOM ayIUTOPUI B HALIHOHAJbLHOM H
MEKIYHAPOAHOM KOHTEKCTaX, OPraHU30BbIBATH H PYKOBOAUTH Pa0oTOil KOMaH/AbI, BLIPA0ATHIBAA KOMAHAHYIO CTPATETHI0
AJ1s1 JOCTHKEHHUS TIOCTABJICHHOI Leau

Baanernb:

YK-3-B1 HaBbiku ucnoip3oBanus [10 mocTpoeHus 0TIeTOB

IK-2: Cioco6eH K yTBep:KIEHUI U KOHTPO.II0 METOIOB M CIIOCOOOB B3aHMO/IEHiCTBHSI IPOTPAaMMHOIO CPECTBA CO CBOMM
OKpYKeHHEM

Baagern:

IIK-2-B2 komannHoit cpemoit Flume, Kafka

I1K-2-B1 xomanzanoii cpenoit HDFS

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL. sieMble
KOMIeTeHIui pecypcsl padoTsl
Pa3gen 1. Beenenne




1.1 Beenenue cpeny 1 OIIK-8-31 JI1.1 J11.2
MIPHUKJIATHOTO MPOTrPaMMHOTO OI1K-8-32 JI1.3
obecrieuenust BigData. OIIK-8-V1 JI1.4712.1
OO01e TPUHIHTIEL OIIK-8-Y2 JI2.2J13.1
00paboTKH HHPOPMALIHH. OIIK-8-B1 IIK- J3.2
CoBpeMeHHas T00a1bHas 2-31 TIK-2-32
mudposas cpena. TIK-2-33 TIK-2-

TexHomorus U METOAMKA 34 TIK-2-V1
paboThI B 3JIEKTPOHHOM cperie TTK-2-Y2 TIK-2
MUCucC. -V3 [IK-2-Y4
CoBpeMeHHbIE KOMITBIOTEPHI. IK-2-B1 IIK-2
ArnmnapaTHble CpeACTBa U -B2 I1IK-2-B3
MPOrpaMMHOE 00ECIICUCHHE. [TIK-2-B4 TIK-3
[IpencraBnenue qaHHBIX B -Y1I1IK-3-B1
aMsTU KOMIIbIOTEPA VK-2-¥V1 VK-2
OO011as XxapakTeprucTHKa, -B1 YK-3-V1
MPUHLAIIE OPTaHU3aLUU U VK-3-B1
paboTsI

Mp/

1.2 OcHOBBI pabOTHI C 1 OIIK-8-V1 JIT.1J11.2
KOMIIOHEHTaMHU OIIK-8-Y2 J1.3
BigData. /TIp/ OIIK-8-B1 IIK- | JI1.4J12.1

2-31 1IK-2-32 JI2.2J13.1
I1K-2-33 [IK-2- J3.2
34 TIK-2-V1
M[K-2-Y2 TIK-2
-Y3 [IK-2-V4
[K-2-B1 TIK-2
-B2 IIK-2-B3
[IK-2-B4 IIK-3
-Y1 IIK-3-B1
YK-2-V1 VK-2
-B1 YK-3-V1
VK-3-Bl

1.3 ITpopaboTKa JEKIMOHHOTO 42 OIIK-8-V1 JIT.1J11.2
MaTepuaia B 3JIEKTPOHHON OIIK-8-Y2 J1.3
cucreme o0yuenns Canvas ¢ OIIK-8-B1 IIK- | JI1.4J12.1
BBITIOJIHEHUEM TECTOB 110 2-31 TIK-2-32 JI2.2J13.1
JIEKIUSIM. [TK-2-33 TIK-2- JI3.2
CaMocTosITeTbHOE U3yUCHHE 34 [IK-2-YV1
murepatypsl /Cp/ MK-2-Y2 TIK-2

-Y3 [IK-2-V4
[IK-2-B1 TIK-2
-B2 IIK-2-B3
[IK-2-B4 1IK-3
-Y1 IIK-3-B1
VK-2-V1 VK-2
-B1 YK-3-V1
VYK-3-Bl
Pa3gen 2. OcHoBBI
AJIrOPUTMU3AIN U

2.1 OCHOBBI aNITOPUTMH3AIIH U 2 OIIK-8-Y1 JI1.1 JI11.2
MIpOrpaMMUPOBAHUS, OIIK-8-Y2 J1.3
COBPEMEHHBIC SI3bIKU OIIK-8-B1 IIK- JI1.4J12.1
MporpaMMHpoOBaHus. Big 2-31 [IK-2-32 JI12.2J13.1
Data: 6a30BbIe KOMIIOHEHTHI, TIK-2-33 TIK-2- J13.2
TUIIOBBIE CTPYKTYPbI 34 T[IK-2-V1
aJTOPUTMOB U UX TIK-2-Y2 TIK-2
peamm3anus /IIp/ -Y3 [IK-2-V4

[K-2-B1 TIK-2
-B2 I1IK-2-B3
[TK-2-B4 TIK-3
-Y1 [IK-3-B1
VK-2-V1 VK-2
-B1 VK-3-V1

VK-3-Bl




2.2 3HaKOMCTBO CO Cpeaoit 8 OIIK-8-31 JI1.1 J11.2 P1
Pa3pabOTKK U BBITIOTHEHHMS. OI1K-8-32 JI1.3
Paspabotka u peanuzanus OIIK-8-Y1 JI1.4J12.1
MpOrpamMM LUKJINYECKOH OIIK-8-Y2 JI2.2J13.1
CTPYKTYPHI OIIK-8-B1 IIK- JI3.2
Peanu3zamnus nporpamMm 2-34 TIK-2-V1
Ppa3BeTBIAOIIEHCS TIK-2-Y2 T1K-2
CTPYKTYpBI C BBOJJOM -Y3 [IK-2-V4
naHHbIX. O6paboTKa MOTOKa [IK-2-B1 TIK-2
JTAaHHBIX -B2 I1IK-2-B3
Pa3pabotka u peanuzanus [1IK-2-B4 TIK-3
MIPOrpamMM ¢ UCIIOIb30BAaHHEM -31 TIK-3-V1
MacCCHBOB. TIK-3-B1 YK-2
Pa3pabotka meTomoB -31 YK-2-V1

Mlp/ VK-2-B1 YK-3
-Y1 VK-3-Bl
2.3 ITpopaboTKa JEKIMOHHOTO 42 OIIK-8-V1 JIT.1J11.2
MaTepuaia B 3JIEKTPOHHON OIIK-8-Y2 J1.3
cucreme o0yuenus Canvas ¢ OIIK-8-B1 IIK- | JI1.4J12.1
BBITIOJIHEHUEM TECTOB T10 2-31 TIK-2-32 JI2.2J13.1
JICKIUSM. [TK-2-33 TIK-2- JI3.2
CamocTosITeNTbHOE U3yUCHHE 34 TIK-2-V1
mutepatypsl /Cp/ TTK-2-Y2 TIK-2
-Y3 [IK-2-V4
[K-2-B1 TIK-2
-B2 IIK-2-B3
[1IK-2-B4 [1K-3
-V1 [IK-3-B1
VK-2-V1 VK-2
-B1 VK-3-V1
YK-3-Bl

Paznen 3. Beenenne B Big

Data

3.1 OCHOBHBIE TTOHSTHUS 2 OIIK-6-31 JI1.1 JI11.2
OTIEPAIIIOHHBIX CHCTEM. OIIK-6-Y1 J1.3
Cpena pa3paboTKH U cpena OIIK-6-B1 JI1.4J12.1
BBITIOJTHCHUS. OIIK-8-Y1 JI12.2J13.1
Pazpabotka u OIIK-8-Y2 J3.2
B3aMMOJICHCTBHE OIIK-8-B1 IIK-
MIPOTPaMMHBIX 00BEKTOB MPH 2-31 [IK-2-32
pELIECHUH CIIOXKHBIX 3a]1a4. TIK-2-33 TIK-2-

Mp/ 34 TIK-2-V1
[IK-2-Y2 TIK-2
-Y3 [IK-2-V4
[IK-2-B1 TIK-2
-B2 I1IK-2-B3
[IK-2-B4 TK-3
-31 [IK-3-V1
[IK-3-B1 YK-2
-31 YK-2-V1
VK-2-B1 YK-3
-31 YK-3-V1

YK-3-B1




32

IMpopaboTka IeKIHOHHOTO
Marepuaia B 3JIEKTPOHHOH
cucreMe o0ygenus Canvas ¢
BBITIOJTHEHUEM TECTOB MO
JIEKLHSM.

CaMoCTOsITeNIbHOE N3yUCHHUE
mateparypsl /Cp/

28

OIIK-8-Y1
OIIK-8-Y2
OIIK-8-B1 IIK-
2-31 [IK-2-32
[K-2-33 TIK-2-
34 TIK-2-V1
[K-2-Y2 TIK-2
-Y3 IIK-2-V4
[1K-2-B1 IIK-2
-B2 I1IK-2-B3
I1IK-2-B4 I1K-3
-Y11IK-3-B1
VK-2-V1 VK-2
-B1 VK-3-V1
YK-3-B1

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2J13.1
J3.2

33

Xpanenue unpopmarmu /I1p/

OIIK-8-Y1
OIIK-8-Y2
OIIK-8-B1 IIK-
2-31 [IK-2-32
[K-2-33 TIK-2-
34 TIK-2-V1
[K-2-Y2 TIK-2
-Y3 IIK-2-V4
I1K-2-B1 IIK-2
-B2 I1K-2-B3
I1K-2-B4 TIK-3
-Y11IK-3-B1
YK-2-Y1 VK-2
-B1 VK-3-V1
YK-3-Bl

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2J13.1
J3.2

34

Tabnuiel U QyHKIUU
0O06paboTKa TEKCTOBBIX
nmaHabIX. DaiiTbl JTaHHBIX
I'padmueckuit uarepdeiic.
Dxpannbie hopmsl /TIp/

OIIK-8-Y1
OIIK-8-Y2
OIIK-8-B1 IIK-
2-V11IK-2-Y2
MK-2-Y3 TIK-2
-Y4 I1IK-2-B1
[IK-2-B2 TIK-2
-B3 IIK-2-B4
MK-3-¥1 IIK-3
-B1 VK-2-V1
VYK-2-B1 VK-3
-¥1 VK-3-Bl

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2]13.1
J3.2

P1

3.5

Peannzanust goctyna x
JAaHHBIM B Pa3JIMIHBIX
cpenax /Ip/

OIIK-8-Y1
OIIK-8-Y2
OIIK-8-B1 IIK-
2-V11IK-2-Y2
[IK-2-Y3 TIK-2
-Y4 I1IK-2-B1
I1K-2-B2 [1K-2
-B3 IIK-2-B4
[IK-3-V1 IIK-3
-B1 VK-2-V1
VK-2-B1 VK-3
-Y1 VK-3-Bl

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2]13.1
J3.2

P1

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbIe MeponpusiTHs (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH U T.1I), BONPOCHI 1J1s
€aMOCTOAITEJIbHON MOATOTOBKH

Konx

KontponbHoe
MEPOIPUATHE

IIpoBepsiemble
WHIUKATOPbI
KOMITETEHLINH

BOHpOCLI JJI IIOATOTOBKKU




KM1

Texymuii KOHTPOIIb
B BUJI€ YCTHBIX
OITPOCOB Ha
KOHTaKTHBIX
3aHATUSIX

TIK-2-31;1TK-2-
32:T1K-2-33;TTK-2-
34

What is Big Data, when is it used insted of relatoinal DB?

Apache Hadoop http://hadoop.apache.org/

What is Apache hadoop

Main area of usage

List and describe key software components and their purpose
Basic FS commands

Apache Flume http:/flume.apache.org/
What is Apache Flume
List and describe key componets

Apache Kafka https://kafka.apache.org/
Describe main use cases of kafka.
List and describe key software components, and their purpose

Apache Spark http:/spark.apache.org
Generally describe and compare MapReduce and Spark software.

Pick up one of the tools below, generally describe it, provide examples
of commands with descriptions

Apache Hive https://hive.apache.org/

Apache Pig http://pig.apache.org

Pick up any one topic from below list, generally describe the software,
its purpose and use cases

Apache Sqoop http://sqoop.apache.org/

Apache HBase http://hbase.apache.org/

Apache ZooKeeper http://zookeeper.apache.org

Apache Mahout http://mahout.apache.org

Apache Whirr https://whirr.apache.org/

fuse-dfs http://fuse.sourceforge.net/

Apache Oozie http://oozie.apache.org/

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Konx
paboThI

Hazpanue
paboThI

[IpoBepsiemble
WHIUKATOPbI
KOMIIETEHIU I

Coneprxanne paboTsI




P1 IIpaktuueckas
pabota

TIK-2-V 1;1IK-2-
V2;TTK-2-V3:[TK-2-
V4:TIK-2-B1;TTK-2-
B2;[TK-2-B3;[1K-2-
B4

3arpy3uThb TECTOBBIC CTATUCTUYCCKUE JAHHBIC, IIPOAHAIU3UPOBATH U
BBIBECTH TpaiuecKu pe3yabTar ucnonb3ys [10 Bxopsiiee B cocTaB
BigData,

Apache Hadoop http://hadoop.apache.org/

What is Apache hadoop

Main area of usage

List and describe key software components and their purpose

Basic FS commands

Apache Flume http:/flume.apache.org/
What is Apache Flume
List and describe key componets

Apache Kafka https://kafka.apache.org/
Describe main use cases of kafka.
List and describe key software components, and their purpose

Apache Spark http:/spark.apache.org
Generally describe and compare MapReduce and Spark software.

Pick up one of the tools below, generally describe it, provide examples
of commands with descriptions

Apache Hive https://hive.apache.org/

Apache Pig http://pig.apache.org

Pick up any one topic from below list, generally describe the software,
its purpose and use cases

Apache Sqoop http://sqoop.apache.org/

Apache HBase http://hbase.apache.org/

Apache ZooKeeper http://zookeeper.apache.org

Apache Mahout http://mahout.apache.org

Apache Whirr https://whirr.apache.org/

fuse-dfs http://fuse.sourceforge.net/

Apache Oozie http://oozie.apache.org/

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OUJIeToOB, TECTOB U T.IL.)

DK3aMeH He MPeTycCMOTpeH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Iopsaok, ompenensiomui Iporeayps! OLICHUBaHNS 3HAHUH, YMEHUH, HABBIKOB U (WJIN) OIBITA ACSTEIFHOCTH, XapaKTePU3YIOIINX
YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIMH, onpezeneH B [Tonokennn o opmax, NEpHOJUMIHOCTH U HOPSIIKE TEKYIIEro KOHTPOJIS
YCIEBAGMOCTH W IIPOMEKYTOYHOH aTTeCTallMK 00Yy4JaromuXcsl 10 00pa3oBaTeIbHEIM IIPOrpaMMaM BBICIIIETO 00pa30BaHUS.
OreHKa KagecTBa OATOTOBKH O0YYAIOMINXCS IIPOBOIUTCS C IENBI0 OIIEHKH YPOBHS OCBOCHUS 00YHJArOIMMHICS TUCTUILTIHEL
OLICHKU C(hOPMUPOBAHHOCTU KOMITCTCHITHH.

Kaskznast komneteHns: GOpMHUPYETCst OAHOM MM HECKOIbKUMH JUCIUIUIMHAMM, TPAKTH-KaMH. DTalbl ()OPMUPOBAHUS
koMmnereHIwmi B poriecce ocsoeHuss OIIOII cBsI3aHEI ¢ ceMecTpOM H3ydIeHHS AUCIHIUTHHEL/ TTPOXOKIACHIS MpakTUKy. Kaxkaprii stam
(hopMupOBaHUS KOMIETCHITIH XapaKTePU3yeTCsI OMPEACICHHBIMY 3HAHNUSIMY, YMCHUSIMU M HABBIKAMH U (MJIH) OIIBITOM
poQeCCHOHANBHON JIEATENFHOCTH, KOTOPBIE OLIEHUBAIOTCS B ITPOLIECCE TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH, TIPOMEXKYTOUHOM
aTTECTALlNH TI0 JUCIUIDINHE (TIPAKTHKE) U B IPOIIECCE TOCYIapCTBCHHOM NTOTOBOW aTTEeCTAINH.

YpoBHsAMEU cPOPMUPOBAHHOCTH KOMITETEHITUH SIBISIFOTCSI:

» HemoctaTouHslii (HEYIOBIETBOPUTENHHO);

* IToporoBslii (yooBIETBOPHTENBHO);

* [IponBuHYyTHII (X0OpOIIO);

* Bricokuii (0TIMYHO).

Jns onpeznenenus ypoBHs cpOPpMUPOBAHHOCTH KOMIIETEHIUI UCTIONb3YeTCs CIEAYIONINE KPUTEPHH:

VYpoBeHB c(HhOPMUPOBAHHOCTH KOMITCTCHITUH

HenocraTounstii (kommeTeHIust He copmupoBaHa) «HeymoBiaeTBOpUTEIEHOY

IToporoselii (komnereHnus: chopMupoBaHa) «Y T10BIETBOPUTETHHO

[TpoxBuHyTHI (KOMIETeHIM c(hOpMHUpPOBaHa) «XOPOLIO»

Bercoknii (kommereHIus copmuposana) « OTITHIHOY

Omnucanue KPUTEPHUCB OLICHUBAHUSA

«HeynoBneTBOpUTEIIEHOY

OO0yuaromuiicst JTeMOHCTPUPYET:

- CYIIECTBEHHBIE MPOOENTBI B 3HAHUSAX YU4eOHOrO MaTepUaa;

- TOITYCKAIOTCS MPUHIIMITHATLHBIC OIMMOKH IIPY OTBETE HA OCHOBHBIC BOIPOCHI OMJIETa, OTCYTCTBYET 3HAHUE U TIOHMMAaHHE
OCHOBHBIX ITOHSATHH U KaTE€rOpUi;

- HEMOHMMaHHe CYIIHOCTH JOMOJHUTEIBHBIX BOIIPOCOB B paMKax 3aJaHui Ousera;

- OTCYTCTBHE YMCHUS BBITIOJHATH MPAKTUUCCKHUE 3aaHuUs, TPEIYCMOTPEHHBIE MPOrPaMMON TUCIIATLIHHBL,

- OTCYTCTBHE TOTOBHOCTH (CIIOCOOHOCTH) K TUCKYCCHUH U HU3Kasl CTETIEHh KOHTAKTHOCTH.

«Y IOBIETBOPUTEIBHO»

OO0yuyaromuiicst JeMOHCTPUPYET:

- 3HAHHS TEOPETUIECKOro MaTepuana;

- HETIOTHBIE OTBETHI HA OCHOBHBIE BOIIPOCHI, OIMIMOKK B OTBETE, HEOCTATOUHOE TOHUMAHUE CYLITHOCTH H3JIaraeMbIX BOIIPOCOB;
- HEYBEepEHHBIC U HETOYHBIE OTBETHI Ha JOMIOTHUTENEHBIE BOIPOCHT;

- HEZIOCTATOUHOE BIIA/ICHUE JINTEPATYPOH, PEKOMEHIOBAaHHOM IIPOrpaMMOM JUCLUILINHBL;

- ymeH#e 6e3 TpyOBIX OIMOOK pemaTh NpakTHYeCKUe 3a1aHusl.

«Xopouio»

OOyuaromuiicss JeMOHCTPHPYET:

- 3HaHME U TIOHUMAaHHE OCHOBHBIX BOIIPOCOB KOHTPOIHPYEMOro 00beMa IPOrpaMMHOr0 MaTepuaa;

- TBEpAbIE 3HaHUS TEOPETUUECKOIO MaTepuala.

-CIIOCOOHOCTB YCTaHABINBATH U OOBSCHSATH CBSA3b NIPAKTHKU M TEOPUH, BBISBILATEH IPOTUBOPEUHS, IPOOIEMBI U TCHACHIN
pa3BuTHS;

- IpaBUJIbHBIC U KOHKPETHBIE, 0€3 rpyObIX OMNOOK, OTBETHI HA ITOCTaBIECHHBIC BOIIPOCH;

- YMEHME pellIaTh IPAKTUYECKUE 3aJaHUs1, KOTOPBIE CIEIYEeT BHIIIOIHUTD;

- BIIaJICHUE OCHOBHOM JIMTEPATypOl, PEKOMEHI0BAaHHOH NIPOrPAMMOM TUCLIUIIIUHBL;

Bo3MOXXHBI HE3HAYUTENbHBIE HETOYHOCTU B PACKPBITHU OTJEIBbHBIX MOJIOKEHHH BOIPOCOB OUNeTa, MPUCYTCTBYET HEYBEPEHHOCTD B
OTBETaxX Ha JONOJIHUTEIbHbBIE BOIIPOCHI.

«OTmyHO»

OO0y4arImuics AEMOHCTPUPYET:

- IITyOOKHEe, BCECTOPOHHHUE U apTyMEHTHPOBAaHHbIC 3HAHUS TPOrPaMMHOTO MaTepuaa;

- MIOJTHOE IMTOHUMAaHKWE CYIITHOCTH W B3aUMOCBSI3H PACCMATPUBAEMBIX IPOLIECCOB U SIBICHUH, TOYHOE 3HAHHE OCHOBHBIX MOHSITHH B
paMKax 00CyKIaeMbIX 3aJaHUil;

- CITIOCOOHOCTh YCTaHABIUBATL M OOBSICHATH CBA3b MPAKTHKH U TCOPHH;

- JIOTUYECKH TTOCIIeIoBaTeNbHbIE, COIepKATEIbHbIC, KOHKPETHBIC M MCUEPITHIBAIOIINE OTBETHI Ha BCE 3a/IaHUs OWIIeTa, a TaKkKe
JIOTIOJTHUTEIIBHBIC BOITPOCHI IK3aMEHATOPA;

- YMEHHE pellaTh MPaKTHYCCKUE 3aTaHHs;

- HaJIM4¥e COOCTBEHHON 0OOCHOBAaHHOMH IMO3MIINH 110 00CYKIAeMbIM BOIIPOCAM;

- cBOOOIHOE UCTIONB30BaHUE B OTBETAX HA BOMPOCHI MAaTEPUAIOB PEKOMEH/I0BaHHON OCHOBHOMW ¥ JJONIOJHUTEIHHOM JTUTEPATYPHI.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTAaBUTECIIN

3arnasue

bubanoreka

W3 naTenbcTBo, roj

JI1.1 | YyOyxoBa 1. A. Data Mining: yuye6Hoe mocobue | DnekrpoHHas OubIuoTeka Mocksa: nTepHert-
YHuBepcuter
WudopmaronHbIx
Texuonoruit (MHTYWT)
|bunom. JTabopatopus 3HAHHIH,
2008
JI1.2 | I'pomos 1O. 10., YrpasneHnue JaHHBIMU: DneKkTpoHHass OHOIIMoTeKa Tam60B: TamOOBCKHI
WBanoBa O. T, y4aeOHoe mocobue rOCyHapCTBEHHBIN
Slkornes A. B., TEXHUYECKUN YHUBEPCUTET
Opnonbko B. T'. (Tr'TY), 2014
JI1.3 | I'pomos IO. 1O., VYrpasneHue JaHHBIMU: DnexTpoHHas: OnOIMOTEeKa Tam60B: Tamb0OBCKHI
HBanosa O. T, y4eOHHUK rocyaapCTBEHHbII
Slkosnes A. B., TEXHUYECKUI YHUBEPCUTET
Opnonbko B. T'. (TI'TY), 2015
JI1.4 | Annep 1O. I1., Yepnpix | CTaTHCTHUYECKOE yIIPaBIEHUE DnexkTpoHHas OubIMOTEeKa M.: [MUCuC], 2016
E. A nporeccamu. "bonbinme
nannbie” (N 2909): yueo.
nocobue
6.1.2. lono/THUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenscTBO, o
JI2.1 |beccapabos H. B. Mopenu u CMBICIIBI JTAHHBIX B DNeKTpOHHAsT OMOIMOTEKA Mocksa: HanrionanbHbI
Cache u Oracle OTKpHITEIH Y HUBEPCHUTET
«MHTYHUT», 2016
JI2.2 | bponosckas E. B., Bonbuine nanHbie B DnexkTpoHHas OnbIMOTEKA MockBa: MOCKOBCKUI
Hom6posckas A. 1O. UCCIICIOBaHHH ITOJTUTHYCCKUX MearormYeCKui
TPOIIECCOB: yaeOHOe mocodne TOCyIapCTBEHHBIH
yuausepcurer (MIIT'Y), 2018
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3ariaBue Bubnmorexa W3znarenscTBO, TOA
JI3.1 |BacrokoB O. T VYrpasieHre TaHHBIMH: y4eOHO | DeKkTpoHHas OHOIHOTeKa Camapa: Camapckuii
-MEeTOIIYecKoe Imocodne rOCyIapCTBEHHBIN
APXUTEKTYPHO-CTPOUTEIIBHBIN
yHuBepcurer, 2014
JI3.2 | Kepnes A. A. VYrpagsnenue naHHbIMU (N DNeKTpoHHAs OUOIMoTEKa M.: [MUCuC], 2018
3477): MeToq. yKa3aHUI
6.3 Ilepeyenb MPOrpaMMHOTO odecnedeHust
I1.1 |Microsoft Office
I1.2 |LMS Canvas
1.3 | OC Linux (Ubuntu) / Windows
1.4 | Microsoft SQL server 2016
I1.5 |MS Teams
I1.6 | Oracle DB Express
I1.7 |Hadoop
I1.8 |Hive
6.4. Tlepeyenb NHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
H.1 |IlonHOTEKCTOBBIE POCCUIICKHE HAydHBIE KYPHAIIbI U CTATbU:
N.2 |— Hayunas snekrponnas oudmuoreka eLIBRARY https://elibrary.ru/
N.3 |— IonHOTEKCTOBBIE ENMOBBIE MyONIMKanuy HHGOPMAreHTCTB U Ipecchl Mo 53 orpacisam https:/polpred.com/news
.4 |— Poccwmiickas ['ocynapcTBenHast Onbmmorexa https:/www.rsl.ru
N.5 |— Enunoe okHO qocTymna k MHGOpMaNUOHHEIM pecypcaM http://window.edu.ru




N.6 |HNnrocTpanHsle 6a3b!l qaHHBIX (HocTyn ¢ IP agpecos MUCuC):
WN.7 |— aHaimTHueckas 0a3a (mHIeKkchl nuTupoBanus) Web of Science https://apps.webofknowledge.com
N.8 |— ananuTHyeckas 6a3a (MHIEKCHI HMTHPOBaHUs) Scopus https://www.scopus.com/
.9 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.10 |— HayuHble )XypHanbl uzaarenscta Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHartenne
YnraneHsrii 321 Ne3 (B) KOMIUISKT  ydeOHOM  Mebemm Ha 44  Mecrta UId

obyuatommxcst, M@V Xerox VersaLink B7025 ¢ ¢pynknueit
MacIITabupoBaHus TeKcToB W u3o0paxenuii, 8 IIK ¢
poctynom k UTC «Murepner», OMOC yHuBepcutera
yepe3 IWYHBIA kabumHer Ha mmIatdpopme LMS Canvas,
muueH3uonHsle mporpammsel MS Office, MS Teams, ESET
Antivirus.

JI-538a VYuebHas aynuTopus: JIOCKa ayIuTOpHas MapKepHas, OKpaH NPOEKIUOHHBIH,
MIPOEKTOp TIOPTATHUBHEIA, CTallMOHAPHBIE KOMITBIOTEpHl 10
MT., KOMIUIEKT Yy4eOHOH MeOenn, MakeT IJUIEH3UOHHBIX
nporpamMm MS Office

JTro6oit Kopnyc | YueOHass ayautopust JUIs TIPOBENEHHS | KOMIUIEKT ydeOHOH mebenu n0 36 MecT A 00ydJarommxcs,

MynsTUMeuiHAS 3aHATHI JICKIUMOHHOTO THIIA W/WIM Ul | MyAbTUMEAUIIHOE  00OpYIOBaHHE,  MAarHUTHO-MapKepHas

MPOBECACHHUA NPAKTUICCKUX 3aHSTHI:

Jocka, pabodee Mecto mpenopasarens, IIKc mocrymom k
UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuHer Ha miathopme LMS Canvas, IHIIEH3HOHHBIC
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINUXCA

Meroanveckue yKazaHHs IPEICTABISIOT COOO0I HHIUBHAYAIBHO MOJOOPaHHbI HA0Op JOKyMEHTALUH pou3Boautens b/,
pa3paboTunkos s36ika SQL B T u Best Practice




