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1. Heanb u 3a7a4u 0CBOCHH S AUCHUNIMHBI
Ileanb ocBOEHUS AMCHUIUIMHBI — M3ydeHue kKouuenimii Big Data m Murtephera Bemieid,
apXUTEKTYphl XpaHCHHs NaHHBIX. [loiydeHue 3HAHMK O TEXHOJIOTHSX W METOjax aHanuza Big
Data u unTeprnperanuu pe3yabTaToB.

3agaum.

e (opMHUpOBaHME MPAKTUYECKOTO HABBIKA IO paboOTe ¢ KIacTepoM XpaHeHus u obpaborku Big
Data na mpumepe Cloudera Hadoop, BbIOOpY METOJOB M TEXHHYECKHX PEIICHUN B
3aBUCUMOCTH OT THIA peHIaeMoil 3amgauyd oO0pabOTKM JaHHBIX M MX o0beMa. YMeHHe
WCIIO0JIb30BaTh HHCTPYMECHTAPH aHaJM3a TAaHHBIX U UX BU3YyaJIH3allHH.

e [puOOpEeTeHHE HABBIKOB YIPABJICHUS MPOEKTOM pPAa3BUTHS CHUCTEMbl HH()OPMAIMOHHOTO
oOecrieyeHrsl MPHUHATUS YIPABICHUYECKUX pEIIeHUH OT cOopa MaHHBIX, MX XpaHEHUS U
00pabOTKH JI0 MPEICTABIICHUS PE3YIbTaTOB

2. MecTo THCUMILIMHBI B CTPYKTYpe OCHOBHOI nmpogdeccuoHaJIbHOi 00pa3oBaTeIbLHOM

NPOrpaMMmbl

JucnunimHa OTHOCUTCS K (DakyJabTaTHBHBIM, H3y4daeTcs B 6 cemecTpe U SIBISETCSA
BcIioMorarenbHou g Hanucauus BKP.,

3. [lepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHus!
[Tpouecc u3yueHus: AUCUUILUIMHBI HanpaBiieH Ha popmupoBanue komnerenuit [1K-11

Tabnuua 1.
ITpodeccroHabHBIE KOMITETEHITUU
3apaua 1] O0beKT 1M Kareropus Koan Kon n OcHoBaHH
obsacTh npodeccuo | HauMeHOBaHHE | HAMMEHOBAHUeE e (IIC,
3HAHUA -HAJIBHBIX | MPO()eCCHOHANIL |  HMHIUKATOPA aHaJIu3
KOMIIeTeHI] HOM HAOCTHKEHHUSI OIbITA)
uit KOMIIETEHIUM | npodeccuoHaIb
HOW
KOMIICTCHIUH
Tun 3apa4 npogeccHOHAIBHOM 1eATEIbHOCTH MPOEKTHBIN
npoektupoBal | IIpuxiagusie u IIK-11. NATK-11.1. 06.001
ue UH(POPMALIMOH Cnoco0en Hcnome3yer Tporpamm
MHQPOPMALIMOH | HBIE MPOILIECCHI; npoexTupopar | CYHICCTBYIOINE | NCT
HBIX cucteM B | MH(popmatron b THITIOBRIC
pelieHus u
COOTBETCTBUM | HbI€ CUCTEMBI; nporpamMmHoe | oo o
co HNupopmanrion olecneuenue POEKTHPOBAHH
cnenudukoi HEIE a
npodus TEXHOJIOTHHI IPOrPaMMHOTO
MOJITOTOBKH 10 obecrieyeHus
BHIAM NATK-11.2.
[Ipumenser
obecrieyeHus
METO/IbI U
(mporpammHoOe, cpecTBa
MH(OPMALIHOH IIPOEKTUPOBAHU
HOE, s
OpraHu3aloOH IIPOrpaMMHOTI0
HOe, obecneuenus,
TEXHUYECKOE); CIPYKTYp

JaHHEIX, 0a3




JTAHHBIX,
MPOrPaMMHBIX
uHTepdercoB
NATIK-11.3.

Hcnonb3yer
IPUHLIUIIBI U
BU/IBI
MOCTPOCHUS
APXUTEKTYPhI
MPOTPaMMHOI0

obecreueHus

4. CTpyKTYpa U cojepKaHMe JUCHUILIHHBI
4.1. O0beM TUCIUILINHBI
O0BeM ITUCIUIUIMHEI COCTABIAET 3 3aueTHbIe equHuIbl, 108 akageMuyeckux Jaca.

Tabnumna 2.

O0BeM AUCHUITIIIMHBI I10 BUJaM y‘IC6HLIX 3aHITUHN B aKaJeMHYECKUX Jacax

O0BEM TUCHUIIINHBI

Ounas popma 00yueHusn

O0BbeM THCHUILINHBI

KonrakrtHas

padora

00y4ar U XCH C
npenoaasarejieM (M0 BHAAM AayJAUTOPHBIX Y4eOHBIX
3aHATHI) — BCEro:

B TOM 4HUCJIC.

JICKLIUHI 14
11ab0opaTOpHBIC 3aHATHS 28
CamocrositeabHasi padora (najnee — CPC) — Bcero: 66
Buja npoMeKyTOYHOM aTTeCTALMHU 3a4er

4.2. CTpyKTYpa AUCUUIIHHBI

Tabmuuna 3.
CTpyKTypa JUCHMIIIMHBI JUIsl OYHOH (hOpMBI 00yUEHHUS
Ne Tema Buabl yueoHoii DopMbl ®opmupyemsbie| MHIuKaTopsl
AUCHHUIINHBI padoThI, B T.4. TeKy1Iero KOMIICTCHIIUM | JOCTHKCHHS
CaMoOCTOSITeIbH KOHTPOJIA KOMIIeTeHI i
asi pabora ycneBaeMoCTH
£| crynenTos, 4ac.
2 v
= 2
AT
2
S
=< =)
D (=T Q
5| 8 =
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=]
1 | Ucrounuku 6|2 4 13 | Onpoc [1K-11 NATIK-11.1
TAHHBIX Crmaua NIK-11.2
1a00paTOPHBIX NAIK-11.3
pabort
2 | OcHOBHBIE 6|3 6 13 | Onpoc [K-11 NATIK-11.1
noustus Big Cnaua NATIK-11.2
Data 1ab0paTOPHBIX NAIMNK-11.3

pabot




3 | Texnonmoruu 6|3 6 13 | Onpoc [1K-11 NATIK-11.1
pabotsi ¢ Big Cnaua WJIIK-11.2
Data 1a00paTOPHBIX NATMK-11.3

pabor

4 | Ananutuka 6|3 6 13 | Onpoc I1K-11 nAaArK-11.1
TAHHBIX Crauya NIK-11.2

1a00paTOPHBIX NTIK-11.3
pabor

5 | Yopasienue 6|3 6 14 | Ompoc IK-11 MNATK-11.1
npoekTamu Big Cnaua NATK-11.2
Data J1a00paTOPHBIX NATK-11.3

pabor
UTOIro - |14 | 28 | 66 - - -

4.3. Conep:xaHue pa3iesioB U CHUILTHHBI

BBenenne
OO6mwmit 0030p MTUCHMIUIMHEI, crienduKa, 00J1aCTH TPUMEHEHHUS, TEPMUHOJIOTHS.

Tema 1. UcTOYHNKH JaHHBIX
O030p OTKPBITBIX MCTOYHHUKOB MaHHBIX. OpraHuzanus cOopa JaHHBIX O Cpele € IMOMOIIBIO
KoH1enuuu MuTepHeTa Bemeld. BzaumoseiictBue ¢ 001auHbIMU XpaHUIMILAMU JAHHBIX.

Tema 2. OcHoBHbIe oHsATHS Big Data
Kparkas ucropus pa3BuThs KoHUenuuu. Buabl n xapaktepuctuku Big Data

Tema 3. Texnosnorun padorsi ¢ Big Data
Hlapausr u peruimkanus. ApxuTekTypbl xpaneHus. Crek texnosioruii Hadoop, pacnpenenennas
¢aitnosas cucrema HDFS, monens Beraucnennit MapReduce

Tema 4. AHAJIUTHKA TAHHBIX
OcHoBHBIE TTOHATHA. Buasl ananusa ganaeix. Metogoiorus ucciaenoBadus ganueix CRISP-DM

Tema 5. Ynpasienue npoexramu Big Data
AHanmm3 cepBUCOB OOJIAYHBIX BBIYHMCICHHU. [IporpaMMHBIE KOMIUIEKCHI MAITUHHOTO OOYYeHUS
Apache Spark u Vowpal Wabbit. MozaenrpoBaHue 1 OlIEHKa Pe3y/IbTaToB

4.4, Conep:xaHue 3aHSITHI CEMHHAPCKOT0 TUIA
Tabnuma 4.

Copneprkanue 1a00paTOPHBIX 3aHATHH 1)1 OYHOH (PopMbI 00yueHUs
Ne Tembl TemaTuka J1a60paTOPHBIX 3aHATHIA Bcero yacos
AUCHHILIMHBI

1 M CTOYHUKN TAaHHBIX

OcHoBHbIe TioHsATHs Big Data

Texuonoruu paboTs! ¢ Big Data

AHannTHKa TaHHBIX

SIENENIES
ol o|lo|o|n

VYnpasnenue npoekramu Big Data

5. Ilepeyenb y4eOHO-MeTOAMYECKOIO OOeCHeYEeHHSI CAMOCTOSITEIbHOH pPadoThI




00y4aroIUXCs M0 TUCIHUIINHE

I[Tomoe H.H., Aunekcangpoa JI.B., AOpamoB B.M. HHHOBamMOHHBIE TEXHOJOTHH
reOMH(OPMALMOHHOTO O0ECIICYEeHUsI YIpABJICHUS NaHHBIMH TNpeAnpusTus. Pexum nocryma:
http://elib.rshu.ru/files_books/pdf/rid 04837d21305f4a808ed637c5fdal7db0.pdf

Metoanyeckre peKOMEHIaIuH 110 OPTraHU3alUN CAMOCTOSTEIHLHON pabOThl 00YHArOIINXCAL.

6. OneHo4HbIE cpeCTBa VIS TEKYLIEro KOHTPOJIsI yCIIeBaeMOCTH U NMPOMEKYTOYHOM
aTTecTal{HU 110 HTOraM OCBOEHUSI M CHUIIMHbI

6.1. Texkymuii KOHTPOJIb
Texymuii KOHTPOJIb MPOBOJUTHCS B (GOpME OmMmpoca U JEMOHCTPAIMH IPETOaBATEIIIO
PE3yNIbTAaTOB J1aOOPATOPHOU PabOTHI.
IIprMepHbIE BOOPOCHI K ONPOCY:
OnumMre OCHOBHBIE CIIOCOOBI puMeHeHust Hadoop
[IpuBenuTe mpuMeEp OTKPHITHIX UCTOUHUKOB THIPOMETEOPOIOTUUECKUX JTAHHBIX
Kak npousBoautcsa aBromarusaius cOopa JaHHBIX O Cpefie
Yro Takoe «MIHTEpHET Bewen»
Kak nmpoucxoaut B3auMozeicTBre ¢ 001auHbIMHA XPAHUIUIIAMU JaHHbBIX ?
HazoBute 0CHOBHBIEC apXUTEKTYpPhI XpaHEHUS
Onummmre ctek TexHonoruit Hadoop
Uro Takoe pacnpenenenHas ¢ainosasa cuctema HDFS u rioe ona ucnons3yercs?
Jaiite kpaTkoe onucanue Mojenu Beranciaennit MapReduce
10 HazoBute ocHOBHBIE HAIIpaBICHUS AHATUTUKH JTAHHBIX
11. llepeuncnute BUIbI aHATN3A JAHHBIX
12. Yro Takoe meromonorud uccienosanusa ganasix CRISP-DM
13. Ha3zoBute u3BecTHbIE BAM HHCTPYMEHTHI aHAIN3a OOBIYHBIX JTAHHBIX
14. Onwumure 001acTH MPUMEHEHHS pa3IMYHbIX HHCTPYMEHTOB aHanu3a Big Data

CoNoOA~WNE

Kpurepun oneHuBanus:
OTBer 3acuMTaeTcs, €ClU CTYIEHT BIIa/IeeT TEOPETHUECKUM MaTepuanoM, GopMyaupyer
COOCTBEHHBIE, CAMOCTOSITENIbHBIE, 000CHOBAHHBIE, APT'YMEHTUPOBAHHBIE CYKACHHUSI, IPEICTABISET
IIOJIHBIE U Pa3BEPHYTHIE OTBETHI HA BOIIPOCHI.

[IpumMepHbIC 3aJaHUs HA Ha6ODaTODHBIe Da6OTLI:

Tema 1: UcTOYHUKN JAHHBIX.

Hens: IMomyunTs mpenacTaBieHUE 00 OTKPBITHIX MCTOYHUKAX JIAaHHBIX, HCIOJIb3yEeMBIX B
Hay4HO-UCCJEI0BATEIbCKON 1€ATEIbHOCTH.

3aganue:

1. W3yuuTth pa3nuvHbIE HICTOUHUKH F€OJaHHBIX.

2. OIICHHUTH KOJTMYECTBEHHBIC XapaKTEPUCTUKH 0a3 JaHHBIX

2. Hcnonb3ys BO3MOXKHOCTH HMH()POPMAIMOHHBIX TEXHOJOTHHA peann3oBaTh peEIICHHE
MMOCTABJICHHON HAYyYHOU 3a/1a4H.

Kpatkue TeopeTndeckue cBeICHUS.

Jlrobas reomHopManMOHHAs CHUCTEMa OMEPUPYET CIOSMHU JTaHHBIX, OCHOBAaHHBIMHU Ha
Habope MPOCTPAaHCTBEHHBIX JaHHBIX. X cOop mpencTasiseT cob0it 3HAYUTENBHYIO TPOOIEMY TS
WccaeoBaTeNied pa3HOro YpoBHS. B KadecTBe MOATOTOBKM K TIPOBEACHHUIO HCCIICIOBAHMS
HEOOXOIMMO:

® BBIIBUTH HH(OPMALIMOHHBIE TOTPEOHOCTH;

® OCYIIECTBUTH OTOOP UCTOUHUKOB HH(OPMALINK;

® OCYIIECTBUTH OIEHKY KaueCTBa UMEIOIINXCSI TaHHBIX.
X0/ BRIIOTHEHUS paOOTHI


http://elib.rshu.ru/files_books/pdf/rid_04837d21305f4a808ed637c5fda17db0.pdf
https://pandia.ru/text/category/vipolnenie_rabot/

1. OsnakoMuTBCS € 3aJaHUEM J1a0OPATOPHOM pPadOTBI M KPATKUMHU TEOPETUYECKUMHU
CBEICHUSIMH.

2. BwiOpaTth U3 crnmcka JOCTYHHBIX NpoekToB Ha caiite NASA Te, KOTOpble OTBEYAIOT
reorpadu4eCKUM TPEOOBAHUSM.

3. IlpoBecT aHaNM3 UMEIOIIUXCS TAaHHBIX.

4. 3apeructpupoBaThCs B CHCTEME.

5. Caenats mo0OpKY U3 3-5 GJIOKOB JaHHBIX.

6. CkauaTh 1aHHBIEC U OLICHUTH CTPYKTYPY JTaHHBIX

B order no BBIMOIHEHHUIO JTAOOPATOPHON PaOOTHI BKIIOUYUTH OCHOBHBIE IIArM M OMHCAHUE
3aJlayM, KOTOPOE MOKHO PELIUTh C UCIIOJIb30BAHUEM BbIOPAHHBIX TaHHBIX.

B omnucanue cTpyKTypbl JaHHBIX HEOOXOIMMO BKIIOUUTH OMHCaHHE (hopMaTa XpaHEHUS U
nepeyeHb HHCTPYMEHTOB AJis1 paOOThl C HUMH.

Tema 2: OcHoBHbIe oHsTHs Big Data.

[lenb: O3HAKOMUTCS € MPEAMETHON 00JacTbi0, OTHOCAIICHCS K MAIIMHHOMY OOYYEHUIO U
OOJIBIIMM JAaHHBIM.

3ajanue:

1. Jlatp ompeneneHrne OCHOBHBIM TE€pMUHAM M MOHSTHUAM, OTHOCSIIMMCS K NPEIMETHON
obuactu.

2. OnpenenuTb B3aUMOCBS3U NMPUKIAAHBIX U TEOPETUUYECKUX AMCLUIUINH, SIBJISIOLIMXCS
0a30BBIMH K MAIIMHHOMY OOYUYEHHIO.

Kpartkue TeopeTndeckue cBe1eHUs.

JIrobasi coBpemeHHass KOHLENIHs B 001acTd HMHOOPMAIMOHHBIX TEXHOJOTHH HMEeT
OeKrpayHJl B OJHOM M3 pa3/ieioB 0a30BbIX AUCUMILIMH. Ilepen Hauanom M3ydeHUs KOHLEMIHMU
HE00XO0UMO:

e BBIIBUTH 0a30Bble ONepaluy, IPOBOAUMBIE B 001aCTH;
®  OCYILECTBUTH aHAJIN3 HEOOXOAUMBIX 3HAHUH;
®  ONpENeIHUThH OHATHS.

X0/l BBITTOJTHEHHST Pa0OTHI

1. Os3HakoMHTBCS € 3aJaHUEM J1a0OpPaTOPHOM pPabOThl M KPATKHUMU TEOPETHUECKUMHU
CBEIICHUSIMH.

2. BpiOpaTh u3 mpelaraeMoro CHHUCKa TEPMUHBI, 3HAYEHHE KOTOPBIX HEMOHSATHO
oOyuaromemycs.

3. OOCynuTh ¢ MAPpTHEPOM IO BBIITOJIHEHHIO pabOThl BO3MOXKHbBIE BApPUAHThl TPAKTOBKH.

4. TlomyduTh pa3bsICHEHUS TPENOIaBaTEesl.

5. Omnucartp B3aMMOCBSI3U KOHIICIIINT MamIMHHOTO 00yuenus u Big Data u craructuxw.

B oryer mo BbINOSHEHUIO JA0OPATOpPHOM pPaOOTHI BKJIIOUHUTH OIUCAHUS OCHOBHBIX
TEPMUHOB U TEXHOJIOTHH, MPUMEHSIEMBIX B 00JIACTH MAIIMHHOTO O0yYEHHS.

Tema 3: Texnonoruu padotsl ¢ Big Data.
Llenp: O3HAKOMHUTCS C OCHOBHBIMH TEXHOJOTWsAMH paboThl ¢ Big Data m MammHHBIM
o0yueHueMm.
3aganue:
O3HakOMHTCSl C MMPUMEHEHHEM s3bIKa IporpamMmupoBaHus Python B kadecTBe cuctemsbl
00pabOTKH JAHHBIX U MAIIMHHOTO O0YyYEeHHUS.
Kpartkue TeopeTndyeckue cBeIeHUs.
3amaya apromatu3anuu padboTel ¢ Big Data crout ocodeHno octpo. OOiiee mporpaMMHOe
o0ecrieyeHre 3a4acTyio He ClocOOHO 00pabarhiBaTh OOJBIIKE JaHHBIE U MPOBOJUTH MAIIMHHOE
oOyyenne. B  KkauecTBe OCHOBHOTO HMHCTPYMEHTa pa3pabOTYMKa  BBICTYHAeT  S3BIK
nporpamMmmupoBanus Python ¢ monkiarouaeMbiMu OMOIHOTEKaMU, IO3BOJISIOIIINMHE:
® OCYIIECTBHUTH CTPYKTYPHPOBAHUE Pa3PO3HEHHBIX TAHHBIX;
® TIPOBECTH NMEPBUYHBII aHAIN3 MACCHBA;


https://pandia.ru/text/category/vipolnenie_rabot/

® BBINIOJIHUTH JEUCTBUSA TO 00paboTke WHGOPMALUU, OIEHKE €€ TOTHOTH |
3HAYUMOCTH U TI0 TIPEJICTABICHUIO €€ B YIOOHOM BHJIC.

Xo/1 BEITIOJTHEHUS pa0OTHI

1. O3HaKOMHTBCS C 3aJaHHEM JIA0OPATOPHOW PAOOTHI M KPATKUMHU TEOPETHUYCCKHMH
CBEJICHUSIMH.

2. O3HaKOMHUTCS C ONMHCaHWEM OHMOJIMOTEK, MPUMEHSIEMBIX B MAIIMHHOM OOy4YeHHUH, Ha
caiite pazpadorunka [10.

3. TlpoBecTn aHaIU3 MPEIOKEHHOTO OJIOKA JAHHBIX W YCTAHOBHUTH WMJIM OINPOBEPTHYTH
B3aMIMOCBSI3b MEKY COOBITHSIMHU.

B oT4er mo BBIMOJHEHHIO JIAOOPATOPHOM PAaOOTHI BKIIIOUMTH PE3yJbTaThl aHAIK3a OJIOKa
JAHHBIX, & TAKXKE JIMCTUHT TTPOTPaMMBI

Tema 4: Ananutuka JaHHBIX.
[lenb: O3HAKOMHUTCS C OCHOBHBIMH TEXHOJOTWsAMH paboThl ¢ Big Data u MamuHHBIM
o0y4yeHHeM Ha IpuMepe mporpaMMHubIx komiiekcoB Weka u Rubi.
3ananue:
OneHnuTs BO3MOXKHOCTH TporpaMMHBIX KomiiekcoB Weka u Rubi Ha mpumepe pemienus
3a/la4 MalTMHHOTO 00y4eHHs, IPUBEIEHHOTO B KauecTBE 0a30BOTr0 MpUMepa pa3padoTIYHMKaAMHU.
KpaTkue Teopetuueckre cBeACHHUS.
3amaua MamMHHOTO OOYYEHHs CTOMT OCOOEHHO OCTpo. B mociemHee Bpemsi Bce darie
CHEIHATUCThI TPEIMETHON 00JIacTH peKOMEHAYI0T IporpamMmmMHubie komiuiekebl Weka u Rubi, kak
Haunbosee mpocTeie U A(PPEKTUBHBIE HHCTPYMEHTHI 10 padoTte ¢ naHHbIMU. C MOMOIIBIO HUX, KaK
U C TIOMOIIIBIO fA3bIKA TIporpaMMupoBanus Python Bo3mosxHO:
® OCYILIECTBUTh CTPYKTYPUPOBAHUE PA3PO3HEHHBIX JAHHBIX;
® [POBECTH MEPBUYHBIN aHATIU3 MACCHUBA,
® BBINIOJHUTH JIEHCTBUS MO 00paboTke uWHGOPMAIMHU, OICHKE €€ TIOJIHOTH U
3HaYUMOCTH U 10 MPEJICTABICHUIO €€ B yI00HOM BHUJIE.
X0/ BBIIOJTHEHUS pa0dOThI
1. O3HakoMHTBCS C 3aJaHUEM JIaOOpaTOPHOW pPAaOOTHI U KPATKUMHU TEOPETUUYECKUMU
CBEICHUSIMU.
2. OsuakomuTcss ¢ wuHCTpykuued monbs3oBatens I[1O Weka u Rubi na caiitax
pa3pabOTUYUKOB.
3. TlpoBecTn aHain3 MPEJIOKEHHOrO OJOKa JaHHBIX U YCTAHOBUTH WM ONPOBEPTHYTh
B3alMOCBS3b MEXKY COOBITHSIMHU.
B oTueTr no BhINOJIHEHHIO TAOOPAaTOPHON pabOTHI BKIIOUUTH PE3yNbTaThl aHaNIM3a OJI0Ka
JAHHBIX, @ TAKXKE JIMCTUHT TPOrPaMMBI

Tema 5: Ynpasnenue npoekramu Big Data.

Henp: M3yunth THUINIOBOM NpUMEp pPa3BUTHS W YOPABJICHUS MPOEKTOM MAIIMHHOIO
oOy4eHwus.

3ananue:

1. Pa3pabotath CTpPYKTYpy WpOEKTa [JIs peaju3allud HaydyHOW 3ajaud. BapuaHThI
MIPOU3BOJICTBEHHBIX 3aa4:

e (hopMHpOBaHNME HAYYHOU 3a/1a4H;

MJIaHUPOBAHUE MOTPEOHOCTH B BRIUMCIUTENBHBIX PeCypcax;
MJIaHUPOBAHKUE MOTPEOHOCTH B paCIpeIeICHHOM XpaHeHHUH JTaHHBIX
y4eT U KOHTPOJIb HCTOYHUKOB JIAHHBIX;
KOHTPOJIb KaueCcTBa HHPOPMAIIHH;
3a/1a4a 1o BeIOOPY CTY/ICHTA.

2. Hcnonb3ys BO3MOXKHOCTH HH(DOPMAIMOHHBIX TEXHOJOTHA peann30BaTh pEIICHHE
MOCTABJICHHON Hay4YHOU 3a/1auu.

Kpatkue TeopeTnyeckue cBeICHUS.
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B 1106011 reonH(popMaiMOHHON CHCTEME OPTaHU3YIOTCS ONPEIEICHHBIE TPOIECChI, YTOOBI:
BBISIBUTH MH(OPMAIIMOHHBIE TOTPEOHOCTH;
®  OCYILECTBUTH OTOOp HCTOUHMKOB HH(OPMAIIHH;
® OCYIIECTBUTH cOOp MH(PpOpMAIINH;
® BBHINOJHUTH JEWCTBUSA 10 00paboTke HH(pOpPMALMK, OLIEHKE €€ IOJHOTHI U
3HAYMMOCTH U I10 NPEJICTABICHHIO €€ B YJOOHOM BHJIE;
e BbIBECTH HMHPOPMALUIO I NPEAOCTABICHHS IMOTPEOUTENSIM WIM Tepeaaydl B
JIPYTYIO CUCTEMY;
e OpraHM30BaTh MCIIOJIb30BaHHE MH(OPMAIMM JUIsl OLEHKU TEHICHIMH, pa3padoTKu
IPOTHO30B, OLIEHKHU aJIbTEPHATUB PELICHUN U IeHCTBUMN, BBIPAOOTKH CTpaTeruy;
e OpraHum3zoBaTh OOpaTHYIO CBSI3b — IO pe3yibrataM oOpaOOTKH JaHHBIX
OCYILIECTBUTHh KOPPEKLIMIO B3aUMOJICHCTBUSI C BHEILIHEW CPEION.

X0/l BBIIIOJIHEHUSI pa0OThI

1. Os3nakoMHTBCS € 33JaHUEM J1a0OPATOPHOM PAaOOTBI M KPATKUMH TEOPETHUECCKUMHU
CBEICHUSMM.

2. BoiOpaTh mpeaMeTHy0 00JIacTh Ul aBTOMATH3alMK B paMKax JaHHOH JabopaTOpHOI
paboTHI.

3. IlpoBectu cHCTEMHBIH aHaIM3 MPEAMETHON OOJIACTH, BBISIBUTH HAy4YHYIO 3a1ady,
BBIIIOJITHEHUE KOTOPOI HY’KHO aBTOMAaTU3UPOBATh.

4. BwiaenuTh reonHGOpPMaNMOHHBIE OOBEKTHI MPEAMETHON 00JIACTH, HEOOXOIUMBIE IS
peleHust ocTaBIeHHOM 3a1aun. OnucaTh BblJeIeHHbIE TeOUH(OpMaIIMOHHbIE 0OBEKThI, BEIOUpas
YPOBEHb a0CTParupoOBaHMS C TIO3UIUH PEIIAEMOH 3a/1a4l. YKa3aTh CBSI3U MEXKITYy 0ObEKTaMH.

5. TlocTpouTh HaTOJOTHMUYECKYIO MOJIENb HMPEIMETHOM 00JacTH C y4yeToM OrpaHHYCHMH,
HakageiBaeMbix CYBJl W MHCTpYMEHTaNbHBIMH CPEICTBAMH, BBIOPAHHBIMHU JISI (PU3UYECKOM
peanu3anuu 6a3bl JaHHBIX.

6. IlpomsBectn (u3HUECKOE TPOSKTUPOBAHME W pealu3aluio 0a3bl JNaHHBIX H
NpUIoXKeHus Juisl pabotsl ¢ Hed. Ha paHHOM s3Tanme HeoOXoaumo co3farh 0a3zy JaHHBIX,
pa3paborath (GOpMBI [JIs BBOJA NAHHBIX, OTYETHI M 3aIpPOCHl, HEOOXOAMMEBIC JUIS PEIICHUS
IIOCTABJICHHOW 3a/la4M.

B order mo BbIMOdHEHMIO J1a0OPAaTOPHOM pabOTHl BKIKOYHMTH PE3YJbTAaThl CHCTEMHOTO
aHajuM3a MpeIMeTHOM 00JacTh, HH(OIOIMYEeCKOro M JaTOJIOTMYECKOro IMPOEKTHPOBAHMUS,
onucanue GU3NYECKON CTPYKTYpPbI IPOrPaMMBL.

B omnucanue cTpyKTypbl TaHHBIX HEOOXOAUMO BKJIIOUHUTD:

® CIHUCOK CYIIHOCTEH;
®  CBSI3U MEX]y CYIIHOCTSIMH,
e OTHOULIEHUS CBA3€U U CYIIHOCTEN.

Kpurepun onenuBanus:

JIaGopatopHble pabOThl MPUHUMAIOTCS B (hopMaTe 3a4TEHO/ HE 3aUTEHO.

3auTeHo, eCiu 33/1aHUE BBITNIOJIHEHO MTOJIHOCTBIO, B IIPEJICTABICHHOM OTYETE 0OOCHOBAaHHO
IIOJIy4€HO NPAaBUIILHOE BBINIOJHEHHOE 3aJaHHE.

He 3auTeHno, eciu 3a7jaHKs BBIIOJIHEHBI YACTUYHO UJIM HE BBIIOJIHEHO.

6.2. IlpomeskyTOYHAS aTTECTALMSA
®opma NPOMEKYTOUYHON aTTECTALUHU IO TUCLUILUINHE — 3a4eT.
®dopma npoBeieHNs 3a4eTa: YCTHO 110 Ouieram
ITepeyenb BOPOCOB /171 MOATOTOBKH K 324€TY:
[K-11
Ilepeyennb BOPOCOB /11 MOATOTOBKH K 3a4€Ty

1. Yro Takoe OoJblINE TAHHBIE
2. Xapakrepucutka VVV


https://pandia.ru/text/category/informatcionnie_seti/
https://pandia.ru/text/category/vipolnenie_rabot/
https://pandia.ru/text/category/vvod_dannih/

[Mpumenenune Hadoop

[TpumMep OTKPHITBIX KICTOYHUKOB THAPOMETEOPOIIOTUIESCKHUX TAHHBIX
COopa aHHBIX O cpeje

Konuenuus «MaTepHeT Bemei»

B3aumoneiicTBre ¢ 00JaUHBIMU XPAaHIIUIIAMU TAHHBIX

Pabora c thingspeak.com

Bunbl n xapakrepuctuku Big Data

0. Texuosnoruu padotsl ¢ Big Data

11. MapauHT U peIrUIMKaLUs

12. ApXuTeKTypbl XpaHCHUS

13. Crexk Texnonoruit Hadoop

14. Pacnipenenennas daitnosas cucrema HDFS

15. Mopens Beruucienuit MapReduce

16. AHanuTHKa TaHHBIX

17. Buabl ananu3a JaHHBIX

18. Meronomnorus uccieqosanus nasaeix CRISP-DM

19. MHcTpy™MeHTHI aHanmu3a oObr4HbIX naHHbIX (RapidMiner, Weka, Knime)
20. UuctpymenTsl ananu3sa Big Data (Hive, Pig)

21. Batch o6paboTka u 00paboTKa B pealbHOM BPEMCHH

22. AHanu3 cepBHUCOB 00JIAYHBIX BHIYMCICHHMA

23. TIporpammHBIE KOMIUIEKCHI MalIMHHOTO 00y4deHust Apache Spark u Vowpal Wabbit
24. MonenmpoBaHHe U OLICHKA Pe3yJIbTaTOB

25. Coznanme cinoeB ['MIC u ux oroOpakxeHHne Ha BeO-opTane

RO ~NOGOR~W

3aueT OIEHUBACTCS 10 ABYXOAJUTPHON IIKAJIC: «3aYTCHO»/ «HE3aYTCHOY.
Kputepuu ornieHUBaHHS:
«3a4TeHO» - CTYACHT CIOCOOCH pa3pabaThiBaTh METOJIWKH BBITIOJHCHUS aHATHUTHUYSCKUX
pador.
«He3adreHo» - CTy/IeHT He croco0eH pa3padaThiBaTh METOIUKH BBHITIOJTHEHHS aHATUTHYICCKUX
pador.

7. MeToau4ecKue yKasaHHus AJIsl 00y4al0IHuXCcs 110 OCBOCHUIO M CIUILTHHBI

7.1. Metoanueckne yka3aHus K 3aHATHSM JICKIIMOHHOTO THITA

Hanucanue koHcIekTa JIEKIMH: KpaTKo, CXEMaTHM4YHO, IMOCJIEIOBATENbHO (UKCUPOBAThH
OCHOBHBIE€ TOJOXEHUS, BBIBOABL, (HOPMYIMPOBKH, OOOOILIEHHUS; IOMEYaTh BAaKHBIE MBICIH,
BBIICIATh KIIOUEBBIE CJIOBAa, TepMUHBL. IIpoBepka TEpMHMHOB, MOHATUH C TOMOILUBIO
SHIMKJIONENH, CI0Bapeil, ClIpaBOYHUKOB C BBHIMUCHIBAHUEM TOJIKOBaHHM B TeTpaab. OO03HAYUTD
BOIIPOCHI, TEPMHHBI, MaTepUal, KOTOPbII BbI3bIBAET TPYJHOCTH, IOMETUTH U MONBITATHCS HAUTH
OTBET B PEKOMEHJyeMOHl JuTeparype. Ecian caMocToATenbHO HE ynaaercs pa3o0parbes B
MaTepuaie, Heo0X0AUMO c(HOPMYIHPOBATH BOIPOC U 33/1aTh MPEMOAABATEINIO.

7.2. Mertoauueckue YKa3aHHus K 3aHATUAM CEMUHAPCKOT'O THUIIA

JlaboparopHble pabOTEI

[Tpu oATOTOBKE K JIA0OPATOPHBIM padOTaM HEOOXOJIUMO 3apaHee U3ydUTh METOINICCKUE
pEeKOMEHalMd 1O ero mnposeneHuto. OOpaTHTh BHUMaHWE HA IeJIb 3aHATHSA, HAa OCHOBHEIC
BOIIPOCHI JUIS ITOJATOTOBKH K 3aHSATHIO, Ha COJICPIKaHNE TEMBI 3aHSATHS.

JlabopaTtopHOoe 3aHATHE MPOXOJUT B BUJE BBHIMOTHEHHUS OMPEIEICHHOTO 3aJlaHusl Ha
KOMITBIOTEPE C HCITOJIb30BAHUEM CIICIIHAILHOTO TporpaMmmMHoro obecriedeHus. CTyIeHT TOJDKCH
ClaBaTh JIA0OpaTOPHYIO paboOTy B BHJIE HAMNISIHON JAEMOHCTPALUU JOCTHTHYTHIX DPE3YyIbTaTOB
MIPEToIaBaTelIio.




7.3. Meronnyeckue yka3aHusi IO OpraHU3allul CaMOCTOATEIbHOIM paboThI

Marepuan, 3aKOHCIEKTHPOBAHHBIN Ha JIEKLIUAX, HEOOXOAUMO PErysIsipHO IpopadbaThiBaTh
U JIONOJIHATh CBEACHUSAMU U3 JAPYTUX MCTOYHUKOB JIMTEPATYpPhbl, MPEACTABIECHHBIX HE TOJIBKO B
[porpamMMe AUCHUUIUINHBL, HO U B IEPUOIUYECKUX U3IaHUSX.

[lpy w3yYeHWHM IUCHMIUIMHBI CHayaja HEOOXOJMMO MO KaXKAOH TeMe MpOYHUTaTh
PEKOMEHJIOBAaHHYIO JIMTEPATypy M COCTAaBUTh KpaTKMHM KOHCIEKT OCHOBHBIX IIOJOXEHHUH,
TEPMHUHOB, CBEJCHH, TPEOYIOINX 3alIOMUHAHMS U SIBIISIOLIMXCS OCHOBOIIOJIATAIOIIUMH B 3TOM
TeMe JUIsl OCBOEHHS IOCIEAYIOIIMX TeM Kypca. [[ng pacmmpeHus 3HaHUS 1O JAUCLUIUIMHE
PEKOMEHYETCSI UCII0JIb30BaTh MIHTEpHET-pECYPCHI; MPOBOAUTD IMOMCKU B PA3IMUHBIX CUCTEMAX U
HCIOJIb30BaTh MaTe€pHUaibl CAUTOB, PEKOMEHIOBAHHBIX IPEIIOJaBaTEIEM.

ITpu oTBeTe Ha SK3aMEHE HEOOXOAMMO: MPOAYMaThb M YETKO M3JI0KHUTh Marepual; JaTh
OIpeJIeJIEHUEe OCHOBHBIX IOHATHH; AaTh KpaTKOE ONMHUCAHHUE SBJICHUHN; IPUBECTH IpuMepbl. OTBET
CIIeyeT WIUTIOCTPUPOBATh CXEMaMHU, PUCYHKaMH U rpaduKaMu.

8. VYueOHo-MeTOaMYeckoe M HMH(POPMAIMOHHOe oO0ecrevYeHHe JUCHUINIMHBI
ol0ecrieyeHue TUCHUNIIMHBI

8.1. [lepeueHb OCHOBHOM U AONOJHUTENBHON Y4eOHOH IUTEpaTyphl

OcHoBHag JuTeparypa

1. AnmapaTtHO-IpOrpaMMHBIE CpEACTBAa T'e€OMH(POPMALMOHHOTO OOECIICUCHUS TOAICPKKI
pelIeHUT B paMKaxX palMoHaJbHOro mpupoaonois3oBanus / H.H. Ilomos, JI.B.
AnekcanapoBa, B.M. Ao6pamoB, - CII6.: CroewJlur, 2016. - 51 c.
(elib.rshu.ru/files_books/pdf/rid_f982b417571f4e62a275b6c34e00belc.pdf)

2. VIHHOBalMOHHBIE TEXHOJOTMH T'€OMH()OPMALMOHHOTO  OOECHEeUeHHsI  yIpaBJICHUS
nanHeiMu npeanpustus / H.H. Tlomos, JI.B. Anekcangposa, B.M. A6pamos, — CII6.:
CuenJlur, 2017. - 51 c.
(elib.rshu.ru/files_books/pdf/rid_04837d21305f4a808ed637c5fdal7db0.pdf)
JlonojHuTeNbHAas JUTEPATYPA

1. ®nax I[1. MamunHOoe oOyuenue. Hayka u MCKyCCTBO TOCTPOCHHUS aIrOPUTMOB, KOTOPHIE
W3BJIEKAIOT 3HAHUS U3 TaHHBIX [DNEeKTPOHHBIN pecypc]. — DnekTpoH. aad. — M.: JIMK
[Ipecc, 2015. — 400 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=69955. — 3ari1. ¢ skpaHa.

2. Kooanpo JLII ITocTpoeHue cucteM MalMHHOrO 00yueHus Ha si3bike Python [DnekTpoHHBII
pecypce] / JLIL. Koanwo, B. Puuapt. — Onexrpon. nan. — M.: JIMK Ilpecc, 2016. — 302 c. —
Pexxum pocrtyma: http://e.lanbook.com/books/element.php?pll_id=82818. — 3ara. c
JKpaHa.

8.2. IlepeueHb pecypcoB HH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHU cetn "MHTepHeT"

1. http://www.citforum.ru/database/case/index.shtml. ~ (CASE -  TeXHOJOTHH.
COBpeMeHHHe METOAbl W CpCACTBA IMMPOCKTUPOBAHUA I/IHq)OpMaI_[I/IOHHI)IX
CUCTEM).

2. http://books.listsoft.ru/book.asp?cod=123239&rp=1  (List SOFT.  Karamor
MIPOrpaMM).

8.3. Ilepeuens mporpaMmMHOTO oOecIieueHus
1. MS Windows

2. Google Chrome

3. VMWare

8.4. IlepeueHb MH(POPMAITMOHHBIX CITPABOYHBIX CHCTEM
He ucnonb3yercs


http://www.citforum.ru/database/case/index.shtml
http://books.listsoft.ru/book.asp?cod=123239&rp=1

8.5. [lepeueHs mpodecCHOoHaTBHBIX 0a3 TaHHBIX
DiekTpoHHO-0MOIMOTeuHast cuctema elibrary

9. MaTepuajibHO-TEXHHYECKOE O0ecreueHne T CIHTITHHbI

MartepuanbHO-TEXHHUECKOE OO0CCIIEUYeHUEe MPOTrPaMMbl COOTBETCTBYET JACHCTBYIOLIUM
CAaHUTAPHO-TEXHUYECKUM W TMPOTHBOMOXKAPHBIM TMpaBWJIaM W HOpMaM M 00eCleYynuBacT
MIPOBEJICHUE BCEX BUOB AYJAUTOPHBIX 3aHITHIA U CAMOCTOSITEIILHOU PabOThI CTYICHTOB.

Y4yeOHass ayauTOpMU IS NPOBeJeHUN JIEKIMOHHBIX 3aHATHI - YKOMIUIEKTOBaHA
MIPOEKTOPOM U KOMITHIOTEPOM, CBSI3aHHBIM ¢ MIHTEpHETOM.

YyeOHas 1aboparopusi NPUKJIAAHBIX HHPOPMANMOHHBIX TEXHOJIOTHHA.

Y4yeOHass ayautopusi AJisi TPYNIOBBIX W WHIUBUAYATBHBIX KOHCYJIBTAIMH, TEKYILIEro
KOHTPOJISI ¥ TIPOMEKYTOUYHON aTTECTAllMM - YKOMIUICKTOBaHA CIICIHMAIM3UPOBAHHON (y4eOHOM)
MeOCIbIO.

[Tomerenne Il CaMOCTOSITENBLHOM PabOThl — YKOMILJIEKTOBAHO CIICIIHAIU3UPOBAHHON
(yueOHOI1) MebOenpio, OCHAIICHO KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOYCHUS K
cetu «MlHTepHET» M BHIXO0M B DNOC.

[Tomemenne s XpaHeHHS W NOPO(UIAKTHYECKOTO  OOCIYKMBaHUS  y4€OHOTO
000pyIOBaHUS.

10. OcoGenHOCTH OCBOEHUSI JMCHUIIMHBI 18 MHBAJIWI0B M JIML ¢ OrPAHHYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenue oOydalmUXcsd € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBbS  IIPH
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI Ha OCHOBE aJalTHPOBAHHOW pabodell Mporpammbl C
UCIOJb30BAHUEM  CHEIMAJIbHBIX  METOJOB OOy4YeHMs UM  JUAAKTUYECKMX  MaTepualos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEM MCUXO(PU3UUECKOIO Ppa3BUTHS, WHIUBUAYAIbHBIX
BO3MOKHOCTEH U COCTOSIHUSA 3A0POBbs TAKMX 00ydaromuxcs (00yJarouerocs).

IIpu omnpenenenun (opMbl MPOBENEHUS 3aHATHH C  00y4arOIMMCSA-UHBAIUAOM
YUUTBIBAIOTCSI PEKOMEHJAIMM, COJepXKalliecs B HWHAMBHUIYyalbHOH Nporpamme peaOuIMTalUU
MHBAJIN/1a, OTHOCUTEIBHO PEKOMEH/I0BAaHHBIX YCIOBHUM U BUJIOB TPY/a.

[Tpu HeoOxoauMocTH A1t OOYYArOIIMXCSl U3 YMCIIa WHBAINIOB U JIMIL ¢ OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 3JI0pPOBbSl CO3JAIOTCSl CHEIHaJIbHbIE pa0oyue MecTa C Y4YeTOM HapyILIEeHHbBIX
GyHKIMN ¥ OrpaHUYEeHUH JKU3HEAESITEeIbHOCTH.



