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TIpu pazpabotke paboueii mporpaMMel yueOHOH JUCIHMIUIHHEL B OCHOBY TIOOKEHBI:

1) ®I'OC BO mno HanpaBleHHIO TOATOTOBKH (crmemmansHocTH) 35.03.06 «ArpoHHKeHEpHI»
yTBep:KAeHHBI MuHHCTepcTBOM 06pasoBaHus H Hayku P® 23 asrycra 2017 r., mpuxka3s Ne 813.

2) VueGHEIe IIaHB! OCHOBHEIX 00pa3oBaTe/bHBIX porpaMMm npoduiei « TexHu4yeckuii cepBrC B
arponpoMBIIIIEHHOM KOMIITeKce», « TeXHUIecKHe CHCTeME! B arpobu3Hece» on06peHbl YUeHbIM
cosetom ®TBOY BO I'AY Cegepsoro 3aypanes ot 27 mas 2021 r. ITpotokom Ne 11.

PaGouas mporpammMa y4qeGHOM AHCIMIUTHHEI (MOIyI) ogoOpeHa Ha 3acelaHHH Kaie[pel MATEMATHKH H
usdopmaruku ot | mromst 2021 r. [Iporoxon Ne 10.1,

yviéd

H.o. 3aBemyromero kadeapoii 2

M.B. Bunorpanosa

PaGouas nporpamma yueGHOH ARCIMIUIMHEL (MOAYJI) 0n00peHa METOAHYECKOH KOMHCCHEH HHCTHTYTA
ot 8 mrons 2021 r. IIpoTokon Ne 7a. /

/7
) S
IIpencenarens MeToANYECKOH KOMHCCHH HHCTHTYTA J v//tf/ v 0.A. Mensaxosa

PazpaGoTunk:

Epémuna J[.B., k.c.-X.H., Jo1€HT Kadephl MAaTEeMAaTAKH U HHOOPMaTHKH

JlHpeKTOp HHCTHTYTA: V@/ <l T.A. lopr




1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUS MO INCHUILIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrpPaMMbl

Koo [lepeuenb mIaHUPyEMBIX
Nupukatop AoCTHKEHUS
Komne- | Pe3yibTaThl OCBOEHUSA pe3yIbTaTOB OOYUYCHHSI I10
KOMIIETECHIINHU
meHyuu JTUCIIUTUIMHE
3HAMb:
- MEXaHU3MbI U METOUKH
MOKCKa, Mpe1o0paboTKH u
XpaHEHHSI JTaHHBIX,
BKJIFOYAOIINE CUCTEMHBIN
MOJIX0J] B 00JIaCTH
Crocoben o0Opa3oBaHus;
ocymiecTBIsATh ouck, | M/ -2yg.1 OcyiecTBisier yvems:
KpI/ITI/IquKI/Iﬁ aHaJIn3 dHaJIN3 U OLCHKY - HAXOJIUTbh, XPAHUTH U
Y CUHTE3 uHpopmanuu, ¢ KPUTHYECKU aHATU3UPOBATh
YK-1 | undopmanumu, UCIIOJIb30BAHUEM PA3IUUHEIX | MHPOPMALHIO, HEOOXOIUMYIO
IPUMCHATH UH()OPMAIIMOHHBIX PECYpPCOB | AU PELICHUS IIOCTAaBICHHON

CUCTEMHBIN MOIXO.
JUTSL peIeHUs
[IOCTaBJIECHHBIX 33124

U PCHICHUA ITOCTABJICHHBIX
3aga4

3a/1a4u;
enademo:

- MEXaHU3MAaMM IIOMCKA H
XpaHeHUs HH()OPMAIIUH, B TOM
YuClie ¢ MPUMEHEHUEM
COBpPEMEHHBIX
MH(GOPMAITUOHHBIX U
KOMMYHHUKAIMOHHBIX
TEXHOJIOTHH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jannass aucuunianHa OTHOCUTCS K binoxy [ yactH, ¢opMupyemoit

00pa3oBaTeNbHbIX OTHOIICHUH.
JIist m3ydeHust TUCIUTUIMHBI HEOOXOMMBI 3HAHHS B 00JIaCTH: MaTEMAaTHKH, HH)OPMATHKA
U IIU(PPOBBIX TEXHOJIOTHH.
Coop, npedobpabomka u xpanenue OAHHLIX SBISIETCS TPEANISCTBYIOMIECH NTUCIUILUIMHON
JUISL  JUCHMIUTUH:  Aneopummsl  00pabomku u auaiuza OauHvlx, Mawunnoe obyuenue u

ananumuka Big Data ons 6usneca.

Y4aCTHUKaMH

JucnunnuHa u3yyaeTcst Ha 4 Kypce B 7 cemecTpe 1o ouHoi Gpopme o0ydeHus, Ha 4 Kypce
B 8 cemecTpe 1o 3a049HOM (hopme.




3. O0beM AUCHUILUITHHBI M BUABI YUeOHOH padoThI

OO0m1as TpyA0EMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX AMHUILBI).

Bun yueGHO# paboThI dopma o0yueHHs
OuHas 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JleKuoHHOTO THITA 24 6
CeMHHapCKOTo TUIIA 24 6
CamocrosiTeJibHas pa6oTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuaia JEKIIHH, 30
MOATOTOBKA K 3aHATUSIM 72
CaMocCTOsATeIbHOE U3YUYCHUE TEM 6
KypcoBoii npoekT (pabota) - -
Pacuerno-rpaduueckue paboTsl - -
KoHnTtposbHas pabota - 24
Pedepat 24 -
WuauBuayanbHble 3a1aHUS - -
Buza npomexyTo4HON aTTeCTaluu: 3a4€T 3a4eT
OO0masi TPy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €AUHULI 3 3

4. Conep:xkanue QU CHUNIHHBI

4.1. Conep:xaHue pa3iesoB I CHUNITHHbBI

No HaumenoBanme Conepsxanue paszzena
/Tl | pasnena JUCIHUIIINHEI
MeTtoasl cOopa u OcHoBBI KOMITBIOTEPHBIX CceTel, KJIMEHT-CEPBEPHOTO
1. 00paboTku AaHHbIX | B3auMonercTBusa. Pabora ¢ HTTP, otkpeiTeiMu nanubsiMu. [lapcunr.
u3 cetu IHTepHeTr | ApxuTekTypa cucTeMbl 00paboTKH OOJBIIMX JaHHBIX (IIpHeM, cOop,
aHaJIM3 1 MPEJICTABICHUE PE3YNIbTATOB).
CpoiictBa Oonplmmx JaHHbIX U orpanndenuss RDBMS. ACID
O0630p texnonoruit | TpedboBanus. CAP-teopema, BASE apxurexktypa. NoSQL.
2. xpanenus bonpmux | Unatepdeiicel.  TexHomorus — pacnpeienéHHbIX  BBIYMCICHUN
JTAaHHBIX MapReduce. Tunst NOSQL: kimtou-3akiatoyeHre, KOJIOHOYHBIE,
JIOKYMEHTO-OpUEHTHPOBAHHBIE, rPpaOBHIE.
Cucrempl ynpaBieHUs NOTOKaMH JaHHBIX. CHCTEMBl XpaHEHHS
[IporpammHbIe bonbmnx nanueix. Ilnatdopmer Bonpmmx maHHbIX (3KOCHCTEMA
3 1aThopMBbl U Hadoop, Spark). OO6paGoTka maHHBIX B peaJbHOM BpPEMEHH.
CUCTEMBI JJIsi Cucrembl ynpasieHuss bonbmyMy JaHHBIMHA.  AHAIUTHYECKUE
Bonpmmx nanubix | atgopmel.  O6opynoBanue uis  bonbimux naHHBIX. LleHTpHI
00paboTku bonbImx JaHHBIX.
[IpoexTHpoBaHue PEeNSIMOHHBIX 0a3 JaHHBIX HA OCHOBE NMPHHIIUIIOB
HOpMaJM3alMy: T[IepBble IIard HOpPMaJM3allid, JajibHeiIas
OcHoBBI HopMmanu3aius. [IpoekTupoBaHMe pETSIMOHHBIX 0a3 JaHHBIX C
4. PENSAIMOHHBIX 0a3 HCMOJIb30BAHUEM  CeMaHTH4ecKux wmozenei: ER-muarpammel.
naHHbix. MySQL Xpanunumia ganabix Aig ananusza. MySQL (Ynpasnenue BJI. SA3bik
3anpocoB SQL. BBenenue B mnpoektupoBanue bJ[. Omneparopsl,
¢unbTpanus, COPTHPOBKA M OrpaHUYEHHUE. Arperanus IaHHBIX.
C1o>XKHBIE 3aIPOCHI).



https://intuit.ru/studies/courses/12385/1181/lecture/20088
https://intuit.ru/studies/courses/12385/1181/lecture/20087
https://intuit.ru/studies/courses/74/74/lecture/27915
https://intuit.ru/studies/courses/74/74/lecture/27915

4.2. Pa3nenn! JUCHUIIINHLI 1 BHABI 3aHATHI

ouHas popMa 00ydeHUs

Ne HaumenoBanue pasnena Jleknuonuoro | CeMUHApCKOTO CP Bcero,
/0 JMCIUATUTHHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | Merogsl cOGopa u 00paboOTKH 8 4 15 27
JAHHBIX U3 ceTu MHTepHeT
2. | O030p TEXHONOTUH  XpaHCHHS 8 - 15 23
BosiblMX 1aHHBIX
3. | lIporpammusie  mnarpopmbl U 4 2 15 21
cUCTeMbl JJ1s1 BobInX JaHHBIX
4. | OCHOBBI peISILIMOHHBIX 0a3 4 18 15 37
naHHbix. MySQL
Uroro: 24 24 60 108
3aouHas (hopma 0OydeHUS
No HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JVCIUATUTHHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | Meroasl cbOopa u 00paboOTKH - 2 24 26
JAHHBIX U3 ceTu MHTepHeT
2. | O6G30p TEXHOJNOTWMH  XpaHEHHUs 2 - 24 26
BosiblMX 1aHHBIX
3. | lIporpammusie  mnarpopMbl  u 2 - 24 26
cHCTeMbl JJ1s1 BonbIuX JaHHBIX
4. | OcHOBBI PENALMOHHBIX 0a3 2 4 24 30
naHHbIX. MySQL
Hroro: 6 6 96 108
4.3. 3aHsTHS CEMMHAPCKOI0 THUNA
Ne TpynoeMkocTh
n/n Ne pasnena Tema > (gac)
JVICTIATUTHHEI
OYHast 3a049Hast
1 2 3 4 5
1. 1 MS Excel. Coop 1 MoAroToBKa JJaHHbIX. 2 2
2. 1 MS Excel. bunapHasi 1 MHO)KECTBEHHAs 2 -
KJIacCU(hUKAIMsI TaHHBIX.
3. 3 WHTepHeT. 3HaKOMCTBO C TPOrPAMMHBIMHU 2 -
ratopMaMu U CHCTEMaMH JJisi bombimx
JTAHHBIX.
4. 4 OcuoBsl paboter B MYSQL. [TpoexTrupoBanue 2 2
6a3bl 1aHHbIX. Hopmanu3zanust.
S. 4 MySQL. Bribopka nanusix - onepatop SELECT. 2 -
6. 4 MySQL. 3anpocel. YTOYHEHHS 3aIIPOCOB. 2 2
7. 4 MySQL. ArperupoBannbie GpyHKIMU. CTPOKOBBIE 2 -
Y 9UCJIOBBIE YHKIIUH.
8. 4 MySQL. YcioBHBIE BEIpRXXEHUS C OTIEPaTOPOM 2 -
CASE.
9. 4 MySQL. IIpocTeie U cBsI3aHHBIE 11O13AMTPOCHI. 2 -
10. 4 MySQL. Onepaniuu coegMHEHUS. 2 -




11. 4 MySQL. Ilpencrasienus. 2 -

12. 4 3HAKOMCTBO C IOTOTHUTEIbHBIME (DYHKIIUSIMU 2 -
MySQL.

Hroro: 24 6

4.4. IlpumepHasi TeMaTHKA KYPCOBBIX NIPOEKTOB (pador) - He npedycmompeno OIIOI1

5. Opraﬂmaunﬂ CaMOCTOSITEIbHOI paﬁoTLI Oﬁy‘lalOIIII/IXCﬂ o TMCHMILVIMHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocrosiTeJIbHON padoThI dopma 00ydeHHS Tekymuii KOHTPOJIb
ouHas 3a04Hast

[IpopaboTka MaTepuaia JEKIIHH, 30 - TectupoBanue

MOJITOTOBKA K 3aHITHIM 72

CaMocCTOsATeIbHOE U3YUYCHUE TEM 6 TectupoBanue

KonTponbnas padota - 24 3aiuTa KOHTPOJILHOM

paboThI

Pedepar 24 - 3amuTa pedepara

BCEro YacoB: 60 96

5.2. YueOHO-MeTOAuYecKHe MATEPHAJIBI IJIsl CAMOCTOAITEILHOI padoThI:

1 Co6op, mpemnobpaboTka M XpaHEHHE JaHHBIX [DIEKTPOHHBIM pecypc]: Metoguueckue
yKa3aHUs K BBIIOJIHCHHIO CaMOCTOSITCIBHOM paOOThI JIjIs HarpaBieHus moarotoBku 35.03.06
Arpounxenepusi / ABrop-coct. [I.B. Epémuna. - Tromenb: 'AY CeBepnoro 3aypanbs, 2020.—12c.

2. CoOop, mpenobpaboTka W XpaHEHHE NAaHHBIX [DJIEKTPOHHBIA pecypc]: Meronndeckue
YKa3aHUSd K BBIMIOJHEHUIO KOHTPOIBHOM pPa0OThl 00ydYaromUMUCS 3a04HOW (OPMBI TO
HarpaBieHuto moaAroToBku 35.03.06 Arpounxenepus / ABrop-coct. JI.B. Epémuna. — Tromens:
I'AY Cesepnoro 3aypansbs, 2020. — 12 c.

3. ®emun, ®. O. Anamm3 manabix. Yacte 1. [loAroToBKa JAaHHBIX K aHAIHM3y: ydeOHOE
nocobue / ®@. O. ®enun, O©. @. Gequn. — MockBa: MOCKOBCKUN TOPOJICKOH MeIaroruuyeckuii
yauBepcuret, 2012. — 204 ¢. — ISBN 2227-8397. — Tekct: 21MeKTpOHHBIH // DIIeKTpOHHO-
oubmnoreunas cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/26444.html.
— Pesxxum mocTyna: st aBTOPU3UP. TTOIb30BaTENEH.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOAITE/ILHOE U3yUeHHe:

Paznen 2. O630p TexHONOTHI XpaHEHHUS BONBINX JaHHBIX.
1. PemsimmoHHBIC XpaHUIUIIA TaHHBIX.

2. MHoroMmepHbIe XpaHHUIUIIIA JaHHBIX.

3. T'mOpuaHBIC XpaHWIHINA TaHHBIX.

4. BupTyalbHbIE XpaHHUIUIIA JaHHBIX.

5.4. Temsbl pedepaToB:

1. Kurouessie aniemeHTh TexHonoruu Data Warehousing:
1.1. KoHIenryanbHas apxUTEKTypa cucteM Ha ocHoBe Data Warehousing.
1.2. TlpakTuyeckoe HUCIONB30BaHUE TOHSATUS «UHTEIUICKT Ou3Heca» B TexHosoruu Data
Warehousing.
1.3. KoHuenmus 1e1eBoro pacnpocTpaHeHUs] HHPOPMAIIHH.




1.4. OcHOBHBIE CBOWCTBA XPAHUMBIX 1 00pa0aTHIBAEMbIX JaHHBIX.

1.5. KommoneHTh XpaHWInIa JaHHBIX.

1.6. Pa3Hble kareropuu MporpaMMHBIX CUCTEM (XpPaHWIHIIE JaHHBIX, BATPUHA JAHHBIX ).

1.7. CBs3b TexHONMOTMU XpaHUIHILA JAHHBIX.

1.8. Ces3p Texnonorun Xpanunui ganaeix ¢ ERP- u CRM-cucremamu.

KonnenryanbHoe MojenupoBaHue HHMOPMAIMOHHBIX MOTpeOHOCTEH B  TEXHOJIOTHU

XpaHunuul 1aHHbIX:

2.1. Obuue MeToabl CTPYKTYpUPOBAaHUS HH(OPMALIUK B IPOLIECCE MPUHATHUS PEIICHUNA.

2.2. NndopManiioHHOE MOAECTUPOBAHUE KOPIIOPATUBHBIX JTaHHBIX.

2.3. busHec-pa3MepHOCTH ¥ OU3HEC-METPHKHU.

2.4. MHOTOMEpHBIN aHAJIU3 Pa3MEPHOCTEH.

2.5. lcnonp3oBaHUE METOAOIOTHH COBMECTHON pa3pabOTKH.

2.6. CriocoObI aHANIM3a CYIIECTBYIOMICH TOKYMEHTAIUH.

2.7. BeipaboTka TpeOOBaHUM K OTJCIHHBIM KOMIIOHCHTAM.

2.8. XpaHunuIa JaHHBIX Ha OCHOBE MH(POPMAIMOHHBIX MTOTPEOHOCTEH.

0O0630p apXUTEKTYPBI CUCTEMBI IPUHSITHS PEIICHUN:

3.1. Apxurektypa CIIIIP Ha ocHOBE TEXHOJIOTHH XPaHWINIIA JaHHBIX.

3.2. [ToHsTHE UHTETPAIIUH MPUIIOKECHHUM MPEATIPUITHSL.

3.3. Ha3nauenne W TPUHIMIIBI WHTETPALIMM OCHOBHBIX MOJCHCTEM: HCXOJHBIC JaHHBIC,
Tpancopmalys TaHHBIX, XpaHEHHUE JaHHbBIX, PACIPOCTPAaHEHHE JaHHBIX.

3.4. OcobenHoctu apxuTeKTypsl pacupeaenutenbHsrx CIITIP.

3.5. [IpunHIMIIBI BEIOOpA TPOTPAMMHBIX peann3aliil sl MOJCUCTEM.

3.6. [IpumepsI CyIIECTBYIOIIUX TPOrPAMMHBIX PEUICHUH.

[IpencraBienue u 00pabOTKa METaIaHHBIX B CUCTEMAaX MOJACPKKU MPUHATUS PEIICHUI:

4.1. TloHsiTHE METaJAaHHBIX U UX POJIb B CUCTEME TOJICPKKH MTPUHSATHS PEIICHUH.

4.2. Pa3HOBUJJHOCTH METAJaHHBIX MO (PYHKIMOHAIBHBIM OOJIACTSIM M HUX HCIOJIb30BAHUE B
JIETIOBOU I€ATEIBbHOCTH.

4.3. ITaccuBHBIE M aKTUBHBIE METAJaHHBIE.

4.4. VI3BnedyeHune 1 UCTOJIb30BAaHNE METAIAHHBIX B MIPOLIECCE Pa3padOTKU CUCTEMBI.

4.5. CtanapTel Ha Mpe/ICTaBlIeHHE U 00pabOTKy MeTalaHHbIX.

4.6. Manmmmatnea CWM — 00BEKTHO-OPHCHTUPOBAHHAS CTAHIAPTH3AIUS METAJTaHHBIX Ha
ocHose UML.

Wudopmannonnoe MoaenupoBanue B Texuosoruu Data Warehousing:

5.1. Cneuuduryeckre XxapaKTepUCTUKH aHATUTHYECKUX MOJIeel TaHHBIX.

5.2. B3auMOCBSI3b ¢ PEIIIIMOHHON MOJICIBIO JaHHBIX.

5.3. Tabmuis! HakToB U TAOIUIBI Pa3MEPHOCTEM.

5.4. IIporecc nepexoaa oT HHGOPMAITMOHHBIX TPeOOBAaHUN K pa3pabOTKe MOJCIN JaHHBIX.

5.5. STAR-cxema.

5.6. Metonsl  WH(MOPMAIIMOHHOTO  MOJCIMPOBAHUS  COOBITHH W TEMIOPAIBHBIX
XapaKTEPUCTHK.

5.7. Metoapl onpeieNieHus KIIFOUYEeBBIX aTPHOYTOB.

5.8. Peanuzanus 0OHOBIEHUI B Ta0IHIIAX Pa3MEPHOCTEH.

5.9. SNOWFLAKE-cxema.

5.10. Tabnuiibl arperupoBaHHBIX (PAKTOB.

3arpyska, BepuUKaIys 1 OYNCTKA JAaHHBIX B CHCTEMaX MOICPKKHU MPUHSITHS PEIICHU:

6.1. HasnaueHne u OCHOBHBIE TpeOOBaHMS K IIOJCUCTEME 3arpy3ku, BepUUKaLUu U
ourcTku naHHbix (ETL).

6.2. CiocoOb! U3BJI€YEHHS JAHHBIX U3 onepaunoHHbIX B/l 1 BHeMHUX U MH(OPMAIIMOHHBIX
HUCTOYHUKOB.

6.3. MeTopl TpaHCPOPMALIUU TaHHBIX.

6.4. N3BecTHBIE MpOrpaMMHBIEC CPEACTBA BEpU(BUKAIIUN U OUYNCTKH TaHHBIX.

6.5. CrangapTu3zanus 3arpy3Ku, BepUGHUKAIMA U OYUCTKU JaHHBIX.



10.

11.

6.6. [TousTHEe KauecTBa JaHHBIX.

6.7. MeTozbl U cpeCcTBa MOBBIIIEHNS KAYeCTBA UCXOIHBIX JaHHbBIX.

Pacripoctpanenne W mpeacTaBieHHe WHGOpPMAlMKM B CUCTEMaX MOJICPKKUA TMPHHITHS

pEUICHHUI:

7.1. OcHOBHBIE YepThl HMPUHIUIOB IeJIeBOro pacrpocTpaHenus uHpopmanuu B CIIIIP Ha
OCHOBE TEXHOJIOTMH XPaHWIUI JaHHBIX.

7.2. Buasl nHGOPMAIIMOHHOTO COJIEPKAHUS.

7.3. Kareropuu nosp3oBateneil CHCTEMbI M KX HH(POpMAIMOHHBIC TPEOOBAHUS.

7.4. Tumbl IPOTPpaMMHBIX CPEACTB, UCIOJIB3YEMBIX JJIS PACIPOCTPAHCHUS NH(DOPMAIIHH.

[TocT poenune u ucnoyb30BaHNE CUCTEM Ha OCHOBE TexHooruu OLAP:

8.1. OcuoBubie otTauums texuomorun OLAP (On Line Analytical Processing) ot
TPaIULUOHHBIX CIIOCOOOB aHaIM3a JaHHBIX.

8.2. IHCTpyMEHTBl M METOJbl AHAIUTUYECKOH 00paOOTKH MaHHBIX: THUIEPKYO, CBEpTKa,
MOBOPOT, KOHKPETHU3AIIHSI, [TOJIy4eHUE CIIOSI.

8.3. Paznuunble Moenu aHamTH4deckoi 0opadbotku nanaeix: MOLAP, ROLAP, HOLAP.

8.4. Meroap! peasmzanuun OLAP-cucrem.

Texuonorust DataMining (sactsb 1):

9.1. OcHOBHBIC TOHATHUS TEXHOJIOTHH.

9.2. Crieru¢mka aHATM3UPYEMBIX JAHHBIX: pPa3peKCHHBIC, OTCYTCTBYIOIINEC W HETOYHBIC
JTaHHBIE.

9.3. Pa3Be04HbBIN aHAIU3 JaHHBIX, aHAJIN3 TCH/ICHIIHIA.

9.4. IlpenckasarenbHble U ONMUCATEIBHBIE MOJICIIH.

9.5. llpenmymiecTBa  MCHONB30BaHMs  TexHoimormu  DataMining npu  BeipaboTke
CTpaTEeruuecKux peuieHu U MPUMEPHI U3 PEaIbHBIX MPUKIAIHBIX 007IacTEH.

Texuonorust DataMining (sactsb 2):

10.1. MatemaTuyeckue OCHOBBI OCHOBHBIX KJIAaCCOB METOJOB: TaONHUIIBI U JAEPEBbS
pElICHHI, acCOIMATHBHBIC MPaBWIIa, HepapXUIecKas, arjJoMepaTuBHAs U JTUBU3HOHHAS
KJIaCTepU3allus, UepapXuuecKue METObl KiacCU(UKAIUU, HEHPOCETEBbIE AITOPUTMBI,
TCHETHYECKUE AJITOPUTMSL.

10.2. MeTobl IPUMEHEHUS CTATUCTUYECKOTO MOJIETMPOBAHUS.

10.3. Knacrepusanus ¢ HCIIOTB30BaHUEM TEOPUU MHOXKECTB.

Texuonorust DataMining (uacts 3):

11.1. M3BecTHBIE CXEMBI W QITOPUTMbI  NPEABAPUTEIBHONW  ITOATOTOBKH U
npeoOpa3oBaHUsl JaHHBIX: BBIOOpP aTPUOYTOB, JUCKPETU3AIUS, MHOTrO(aKTOPHBIN
aHAJIN3.

11.2. OcHOBHBIE 3TaMnbl NOJACPKKHU MPUHATHS PEIIEHUH IpU UCIOIb30BAHUH JEPEBHEB

pGHIGHI/II\/JI, ACCOLMATUBHBIX IMPAaBUJI 1 AJITOPUTMOB KJIACTCPU3alIN.



6. @OoHA OLEHOYHBIX CPEACTB /UIS1 NPOBEJAEHHS MPOMEKYTOYHOH AaTTecTAlMH
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEACTBA HWHIMKATOPA JOCTHKEHUS
KOMIIeTeHIIU I

Koo [lepeuenb mIaHUPYEMBIX HanmenoBanue
NHaukatop A0CTHXKEHUS
KoMne- pe3yJIbTaTOB OOYUYCHHSI T10 OIICHOYHOTI'O CPE/ICTBA
KOMIIETEHIIUH
menyuu JUCHUTIIINHE
3HAMb:

- MEXaHU3MbI U METOJUKH
MOUCKa, peoOpadoTku U
XpaHEHUs JaHHBIX,
BKJIFOYAIOIINE CUCTEMHBIN
MOJX0J B 001acTu
o0Opa3zoBaHus;
ymems.

- HAXOAUTh, XPaHUTh U
KPUTUYECKH AHAJIU3UPOBATH
uH(popMaLuIo, Tect
HEOOXOTUMYIO IS
peLIeHHs TOCTaBICHHOM
3a/1a4u;
61a0emy:

- MEXaHU3MaMHU [OUCKa U
XpaHeHus: uHpopMaluy, B
TOM YHCJI€ C TPUMEHEHUEM
COBPEMEHHBIX
MH(OPMAILIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHUM.

N-2yk.1 OcymectBisier
aHaJIU3 U OIICHKY
uHpopmanuu, ¢

YK-1 | ucnonb3oBanuem pasiudHbIX
UH()OPMAIIMOHHBIX PECYPCOB
JUTSL PEUICHUST TOCTaBICHHBIX
3a1a4

6.2. IlIkaJabl OLeHUBAHUSA

IIxana omeHUBaAHUSA TCCTHUPOBaAHUSA HaA 3a4Y€TC

% BBINOJIHEHHUS 32JaHUS PesyabTar
50 —-100 3a4TEHO
MeHee 50 HE 3a4TEHO

6.4. TunoBbIe KOHTPOJIbHbLIC 3aJaHUA UJIX UHBIC MAaTECPHUAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7. TlepevyeHb OCHOBHOI M /ONOJHHUTEJIbHOH y4eOHOIi JMTEepaTypbl, HEOOXOAMMOIi

JJISl OCBOCHH S JUCUHMILJIMHbI
a) OCHOBHas JIuTeparypa

1. XeneznoB, M. M. MeTo/bI ¥ TEXHOJIOTUH O0OPAOOTKM OOJNBIINX JAHHBIX: YI€OHO-METOAHUYECKOE
mocobue / M. M. XKenesnos. — Mocksa: MUCU-MI'CY, 55C ACB, 2020. — 46 c¢. — ISBN 978-5-
7264-2193-3. — Tekct: >nekTpoHHBIN // DnexkTpoHHo-OnOmoreunas cucrema IPR BOOKS: [caiT]. —
URL: https://mww.iprbookshop.ru/101802.html. — Pexwum goctyna: asist aBTOPU3UP. MOJIL30BATENCH.

2. ®enun, ®. O. Ananu3 ganubix. YacTts 1. [ToAroToBka AJaHHBIX K aHAIU3Y: yueOHOe mocobue / @.
O. ®emun, ©. ©. Gequn. — MockBa: MOCKOBCKHI TOPOACKON MeAarorndeckuii yaupepenrer, 2012, —
204 c. — ISBN 2227-8397. — TexkcT: »neKTpOHHBIA // DieKTpoHHO-OMONMoTeuHas cucrema [PR




BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/26444.html. — Pexwum mocTyma: st aBTOPU3UP.
MOJIb30BaTENEH.

0) IoTONHUTENbHAS IUTEPATypa

3. D'puropnes, 0. A. Pensuuonnsie 6a3pl naHHbIX U cucteMbl NoSQL: yuebHoe mocobue / FO. A.
I'puropwes, A. [. Ilnyrenko, O. IO. IlnyxuukoBa. — biarosemeHck: AMYypPCKHM TOCYJIapCTBEHHBIN
yausepcuter, 2018. — 425 ¢. — ISBN 978-5-93493-308-2. — TeKcCT: 3/eKTpOHHBIH // DIEKTPOHHO-
o6ubmmoreunas cucremMa IPR BOOKS: [caiir]. — URL: https://www.iprbookshop.ru/103912.html. —
Pexxum moctyma: 1uist aBTOPU3UP. MOJIH30BATEICH.

8. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
"HHTepHer"

http://www.intuit.ru/ - HaumoHanbHbIi OTKPBITEINA YHHBEpCUTET «HTYHT.
http://www.planetaexcel.ru — caiit o Bosmoskuoctsx Excel.
http://office.microsoft.com/ru-ru - caiir ¢pupmsr Microsoft.

9. MeToauuyecKkue YKa3aHusd QJIs oﬁyqamumxca M0 OCBOCHHIO JTUCHMUIIJIMHBI

1. Co6op, mpemoOpaboTka W XpaHEHHE JaHHBIX [DJEKTPOHHBIH pecypc]: Meroandeckue
yKa3aHusi K DPaKTUYECKUM 3aHATUSAM JUid  HampaBieHuss noarotoBku — 35.03.06
Arpounxenepust / ABrop-coct. JI.B. Epémuna. — Tiomens: 'AY Ceseproro 3aypainbs, 2020.
- 48 c.

10. Ilepeyenb HHPOPMAITMOHHBIX TEXHOJIOTHIA

Microsoft Windows 8 Professional; OpenSUSE Linux;
Microsoft Office Standard 2010;

Cucrema anextpoHHoro ooyuenust Moodle;

MySQL 5.6.

el AN

11. MaTepna.m)Ho-TeXHuqecm)e odecneuyeHue AUCHUIIJIUHBI

[ mpoBeneHusl MpakTHYECKUX 3aHATHH no aucuuiuinHe «COop, mpenoOpaboTka M XpaHeHHE
JTAHHBIX)» HMCIIOJIb3YETCs] KOMIBIOTEPHBIHN Kiace (14-15 KOMIBIOTEPOB) C YCTAaHOBJIEHHBIM MPOTPaMMHBIM
o0ecreyeHueM.

JlexumnoHHbIe 3aHATUS MpoBoAsATCa B y4ueOHbIX ayauropusix PI'BOY BO T'AY Cesephoro
3aypasbsi ¢ MyJbTHMEAUHHBIM 000pyI0BaHHEM (IIPOEKTOP M/UIM MHTEPAKTUBHAS JOCKA).

Jlisl BBITIOJTHEHUSI CaMOCTOSITEIBHON Pa0OThl OOYYAIOMIMECS MOTYT IOJIb30BATHCS UYMTAIBHBIMU
samamu  Oubmmoteku @OI'BOY BO T'AY CesepHoro 3aypaibsi, B TOM YHCIE OCHALIEHHBIMU
KOMITBIOTEPAaMH C JIOKAJIbHOW CETBIO M BEIXOJ0M B MHTEPHET.

12. Oco0eHHOCTH OCBOEHHS MUCHHUILVIMHBI IJIsi WHBAJIHAOB H JHI € OrPaAaHUYE€HHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyueHre 00ydYaroUXCsS C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3[0POBbSI MPH HEOOXOJUMOCTU
OCYIIECTBIISICTCA HA OCHOBE aJaNTHPOBAHHOM paboueil mporpaMMbl C HCHOJIb30BAHHEM CIEIIMATBHBIX
METOMOB OOydYeHHMS ¥ AMJAKTHYECKMX MAaTepPHaloB, COCTABIEHHBIX C YYE€TOM OCOOEHHOCTEH
NCUXO()U3NIECKOTO PA3BUTHUS, WHIUBUIYATbHBIX BO3MOXKHOCTEH U COCTOSHUSI 3/I0POBbS TaKHUX
oOyudatonuxcs (00yJaromerocs).

B mensix OCBOCHHUSI y4eOHOH MpOrpamMMbl AMCIMIUIMHBI WHBAJIHIAMUA W JIUIAMH C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0pPOBbsI 00€CIIEIMBACTCSI:



*  JUIA WHBAJIUAOB H JIUI[ C OTPAaHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBS 110 3pEHHIO: pa3MeEIIeHUE B
JMOCTYIHBIX Il  OOYYaloIIWXCs, SBISIIOIIAXCS CIETBIMH WA  CIAa0OBHUIAIIMMH, MeECTaXx H B
aJanTUpOBaHHOK (opMe chnpaBOYHONH HMH(OpMAIMKM O pAaCIUCAaHUW YYEOHBIX 3aHATHI; NMPHCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOILIETO 00yYaromeMycsi He0OOX0AUMYIO TIOMOIITb; BBIITYCK
aTbTEPHATHBHBIX ()OPMATOB  METOAMYECKHUX MAaTepHaNoB (KPYMHBIM mmpudT Wik ayanodaiiisr),
HCIoNb30Banue Bepcum caiita mist cimabosuaammx OBC IPR BOOKS wm crennaasHOTO MOOHIBHOTO
npunoxkenus: [PR BOOKS WV-Reader (mporpamMbl HeBU3yaldbHOTO JOCTyNma K HWH(pOpMAaIuH,
MpeTHA3HAYCHHOH 7151 MOOMIIBHBIX YCTPOUCTB, pabOoTaIoNMX Ha onepanroHHol cucreme Android u 108,
KOoTopasi He TpeOyeT CIenuaibHO O0YYeHHOTO acCHCTeHTa, T.K. moau ¢ OB3 mo 3peHnto padoraioT co
CBOMM YCTPOMCTBOM IPHBBIYHBIM CHOCOOOM, HCIIONB3Yysl CHENUANbHBIC IITATHBIC MPOTPaMMBbI s
He3paunx Jtoaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer monHy0 COBMECTHMOCTS);

*  JUIA WHBAJHIOB U JIAIl C OTPAHWYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI 110 CITYXY: HaAJIeKaIllMH
3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEACHUE HHPOPMALIUH;

* s MHBAJIMJOB M JIMI C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, HMEIOMIUX HApYLICHUS
OTIOPHO-/IBUTATENFHOTO  alliapara: BO3MOXKHOCTh OECHPENITCTBEHHOTO JOCTyNa OOyYaroImuXxcs B
ydeOHbIE TTOMEIIeHHsI, TyaJeTHble KOMHAThl W JpyTHe TOMeleHus Kadenpsl, a Takke NmpeObIBaHuE B
yKa3aHHBIX MTOMEIIEHUSX.

OOpazoBanue O0OydYaAIONUXCA C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU 3J0POBBS MOXET OBITh
OpPraHW30BaHO KAaK COBMECTHO C JIPYTHMH OOYYalOIUMHCS, TaK W B OTACIHHBIX TpyINIax WIH B
OTJIENbHBIX OpraHU3aLNAX.
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KOHTPOJIBHBIE 3ATAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHU, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ylolne
Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

TBOPYCCKHUX 3anaHm7i / MPOEKTOB

CLOP, IIPE/IOBPABOTKA U XPAHEHHUE J/TAHHBIX

1.Bompocs! Kk 3a4éTy

Kommerenus

Bomnpocsl

YK-1

Crnocoben
OCYHECCTBIIATDH ITOUCK,
KPUTHYECKHUU aHAIU3 U
CUHTE3 UHPOPMAIUH,
IPUMEHSATh
CUCTEMHBIN MOAXO0]
JUISL pEeILIeHUs
IIOCTABJICHHBIX 3a1a4

HBOoo~NoOR~WNE

17.

18.

19.

20.
21.
22.
23.

24,

25.

26.
27.

28.
29.
30.
31.
32.
33.

0.
. Onpenenenye «mapcuHr».
12.
13.
14.
15.
16.

OnpeneneHne «MCTOYHHUK TaHHBIX ).

[ToHsITHE «OTKPBITHIE TAHHBIEY.

[TpuMepbl HCTOYHUKOB OTKPBITHIX TaHHBIX.
Hasnauenne npotokona HTTP.

OCHOBHBIC KOMIIOHCHTHI CETH.

TexHoMorus KIUEHT CepBep.

CgoiicTBa bosbimmx JaHHBIX.

Orpannuennss RDBMS.

ACID TtpeboBaHwUs.

NoSQL. IMpunnunuansaoe otauuue ot MySQL.

VYpoBHH cucteM 00paboTku bosbIIMX 1aHHBIX.

CyTb npuéma JaHHbIX OT HUCTOYHUKOB.

[Ipumep noayCcTpyKTypUPOBaHHBIX JAHHBIX.

3aauu, KOTOpbIE pelaeT aHajin3 boabIyx 1aHHBIX.

Ha3znauenue ciosi / ypoBHSI KOMIIOHEHTOB cucTeMbl «lIpuem
JAHHBIX .

Llenu rcnonb30BaHus ciosi / ypOBHS KOMIIOHEHTOB cHcTeMbl «CO0p
JAHHBIX .

Ienu ucnonb30BaHus ci0si / YpOBHS KOMIIOHEHTOB CUCTEMBbI
«AHanIu3 JaHHBIX).

[lenu ucnonb30BaHus €105 / YpOBHSI KOMIIOHEHTOB CUCTEMBI
«IIpencraBineHue pe3ynbraTay.

TexHomnorus pacrpeien€HHbIX BerunciaeHnit MapReduce.

Tunsr NOSQL.

SI3bIKM TpOrpaMMUPOBaHUS 7151 paboThI ¢ (HpeMBOPKAMU JTaHHBIX.
[To3Bounsier mu munen3ust Apache 2.0, moJx KOTOPOH BBITYIIEHBI
HEKOTOpbIe (peHMBOPKH, BHOCUTH COOCTBEHHBIE UCIIPABIICHUS B
KOJT TPOrpaMMHOTO o0ecrieueHus?

[Tpumeps! ppeiiMBopKoB, oOecrieunBarOmuX 00pabOTKY TaHHBIX B
pealbHOM BpPEMEHHU.

[Tpumeps! GppeiiMBOPKOB, 00ECTIEUMBAIOIIUX AHATUTHUECKYIO
00paboTKy JaHHBIX.

[Tpumeps! ppeiiMBOpKOB, 00ECTIEUMBAIOIINX XPAaHEHHE JAHHBIX.
[Tpumeps! ppeitMBOPKOB, 00ECTIEUUBAIOIINX YIIPaBICHUE TOTOKAMHU
JTAaHHBIX.

PensiimoHHble XpaHUIUILA JaHHBIX.

MHoOromepHble XpaHUJINILA JAHHBIX.

['uOpunHble XpaHUIUINA JAHHBIX.

BuptyanbHble XpaHUIHIIA JaHHBIX.

O6GopynoBanue s 00padoTKku BoabIMX JTaHHBIX.

Cy11ecTBEHHbIE TAPAMETPBI JIJIs1 BBIYUCIUTENBHBIX Y3JI0B KJIACTEPA.
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34. CymiecTBeHHBIE TTApaMETPhI I CETeBOM MH(PPACTPYKTYPHI.

35. CymiecTBeHHBIC TApAMETPBI AJIsI CUCTEMbI XPAaHEHUS TaHHBIX.

36. MakcumalibHOE KOJIMYECTBO Y3JIOB, KOTOPOE MOXKET UMETh KIIacTep,
UCTIOJNIB3YIONINI apXUTEKTYPY HOJKIIOUSHHS Y3JI0B TUTIEPKYO, TpU
HAJIMYUH YEThIPEX OBICTPOJICHCTBYIOIINX CETEBBIX TOPTOB B
KQXKOM y3JIe.

37. LlenTp 00pabOTKH TaHHBIX YPOBHS, 00ECIICUNBAIOIIETO
MaKCUMaJIbHYIO HaJIE)KHOCTD.

38. LlenTp 00pabOTKM TaHHBIX YPOBHS MO3BOJISIONMINNA TPOBOIUTH
oOciyXuBaHUE 000PYyIOBAaHUS OJJHOBPEMEHHO ¢ 00paboTKOM
JTAaHHBIX.

39. IlenTp 00pabOTKM NaHHBIX YPOBHSI, 00€CTICUNBAIOIIUI
pe3epBUPOBAHHE.

40. PensiimoHHast MOJIENb TAHHBIX.

41. Hopmanuzamus naaasix B MySQL.

42. Tumbl nanabix B MySQL.

43. ITonstue «npencrasiaenue» B MySQL.

44, Beibopka nanubix. Oneparop Select.

O6yanOIHHﬁCﬂ AOITYCKACTCA K HpOMe)KYTO‘{HOI‘/'I aTTeCTalluu 110 AUCHUIUINHE IIPpU YCIIOBUH

BBINTOJIHEHHUSI BCEX MPAKTHUECKUX pador, pedepara (ouHass (opma), KOHTPOJIBHOW pPaOOTHI
(3aouyHass (opma), BHINOJHEHUS HA IOJOXKHUTEIbHbIE OLEHKHM TECTOB M0 JIEKIMOHHOMY
MaTepuaily U TeMaM, BHIHECEHHBIM Ha CaMOCTOATEIbHOE O0yUEHUeE.

TectoBoe 3a/jaHuEe B CUCTEME QJICKTPOHHOI'O 06y‘~ICHI/I${ Moodle Bxmrouaer 30 BOIIPpOCOB, B

CIIy4ailHOM MOpSAJIKE BBIOpaHHBIX K3 OaHKa BompocoB. OOydaromemycs IMpenocTaBisercs 2
HOMBITKH, 0 45 MUHYT Kax/as.

Kpurepuu oueHku:

«3a4TE€HO» BBICTABISCTCA OOYy4ArONIEMYCsl, €CJIM HMTOTOBOC TECTHPOBAHHE B CHCTEME
3JIeKTPOHHOT0 00y4yeHue Moodle BeimonHeHo ¢ pe3ynbratoM 50% | BIIIIE;
«HE 3aYTCHO» BBICTABIACTCA OOYYAIOMIEMYyCs, €CIH HMTOTOBOE TECTUPOBAHHUE B CHCTEME
anekTpoHHOro ooyuerre Moodle BeimosHeHo ¢ pesynbTatoM 49% U HUXKE.

arLONOE

™=

ok

2.BapuaHThl 3aJaHN 1J151 KOHTPOJIbHOH PadoThI

Bapuant Ne 1
TexHONOorrs KJIIMEHT CEpPBEP.
3aa4u, KOTOpbIE pelaeT aHaJin3 boapMX TaHHBIX.
Cuctembl 00padoTku bonpmux nanueix. Otan «Coop ganabix (Data Staging)».
[Tnardopma Bonpmmx nanasx Hadoop.
Hopmanm3anus ganaeix B8 MySQL.
Bapuant Ne2
OcHOBHbBIE KOMIIOHEHTBI CETH.
TexHomnorus pacripenen€HHbIX Berunciaennit MapReduce.
Cuctembr o0pabotku bompmux mganubix. Jtan  «lIpeacrtaBieHue pes3ynbTaToOB
(Consumption Layer)».
[Tnatdopma Bonpmux ganusix Spark.
PensiumonHas Mozienb 1aHHBIX.
Bapuant Ne3
Hasnauenue nporokona HTTP.
Tumer NOSQL.
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Cucrembl 06paboTku bonbmux nanneix. Otan «AHanu3 qaHHbIX (Analysis Layer)».
[Tnatdopma Bonpmmx ganusix Solr.
[Tonsitue «npexacrasienue» B MySQL.
Bapuant Ne4
OTKpbITHIC TaHHBIC. VICTOYHUKY OTKPBITBHIX JaHHBIX.
SI3bIKH TPOrpaMMHPOBaHUS ISl pabOThI ¢ (HPEHMBOPKAMH JTaHHBIX.
Cucrema yrpaBiieHus nmotrokamu naHHbix Apache Kafka.
[Tnardopma Bonpmux ganusix Windows Azure HDInsight.
Tunst qaaaeix B MySQL.

How

o

arONE

Bapuant NeS
CaoticTBa boibIux JaHHBIX.
O06opynoBanue a1 00padoTKu BoabIMX JTaHHBIX.
Cucrema ynpasiienus morokamu nanibix Niagara Files (NiFi).
Cucrema 00pabOTKH JaHHBIX B pealbHOM BpemeHnu Apache Storm.
Bribopka nanneix B MySQL. Onepatop Select.

Bapuant Ne6

arONE

Orpannuenust RDBMS.
[Tpumeps! ppeiiMBOPKOB, 00ECTIEUUBAIOIINX YIIPABICHUE TOTOKAMU JaHHbIX.
Cucrema yrpapieHus IOTOKaMK JaHHbIX Flume.
Cucrema 00pabOTKH JaHHBIX B peaibHOM Bpemenu Apache Spark.
KomrmbroTepHbie cructeMbl xpaHenus (Ha mpumepe MySQL).

Bapuant Ne7

arONE

ACID TtpeboBaHwUS.

[Tpumeps! GppeiiMBOPKOB, 00ECIICUNBAIOIINX XPAHCHNE TAaHHBIX.

Cucrema xpanenus bonbiux nanasix HDFS (Hadoop Distributed File System).

Cucrema ynpasnenust bonpumvu nanasivu ZooKeeper.

OOBEKTHO-OpUEHTHPOBAaHHBIE 0A3bl JAHHBIX.
Bapuant Ne8

NoSQL. IMpuamunuaneaoe oTmmaue ot MySQL.

[Tpumeps! GppeiiMBOPKOB, 00ECTICUNBAIOIINX AHATUTHYECKYIO 00paOOTKY JaHHBIX.

Cucrema xpanenus bonbimx nanasix OpenStack Swift.

Cucrema ynpasienus boipummu qanabiMu Atlas.

OOBEKTHO-PENAIIMOHHBIE 0a3bI TAHHBIX.
Bapuant Ne9

VYpoBHU cucteM 00paboTKu bonbmmx qaHHBIX.

[Tpumeps! GppeiiMBOPKOB, 0OECTICUNBAIOIINX 00paOOTKY JaHHBIX B PEAIbHOM BPEMEHHU.

Cucrema xpanenus bonbimx qanusix Cassandra.

Amnanutndeckas watpopma RapidMiner.

Tumb! aHHBIX AaThl 1 BpeMeHn B MySQL.
Bapuant Nel0

abrwN PR abhowdE

arLONE

[TapcuHr.

Cucremsl 06paboTku bonbmmx ganneix. Jtan «[Ipuem nanueix (Data Ingestion)».
Cucrema xpanenus bonbimx ganasix Apache Drill.

Amnanmutndeckas miarpopma STATISTICA Data Miner.

Jlormueckue oneparopsl B MySQL.

arLONOE

KonTponbHast pabota BeImonHseTcs oOydarouumucs 3ao4uHod (opmbl. Craercs Ha
IIPOBEPKY NPENOAABATENIO B IEPUOJL CECCUH.

[Ipu omeHKE KOHTPOJIBHOW pabOTHl OMPENENSIOTCS BbIAEPKAHHOCTh TpeOOBaHUU K
0(pOpMIICHHIO KOHTPOJILHOW pabOoThI, COOTBETCTBUE COJACPKAHUS 3aJaHHOMY BapHaHTY, ITOJIHOTA
U TIOCIIEJOBATEIbHOCT W3JI0KCHHS, HAJINYUE AOCTATOYHBIX IOSICHEHHWH, YUCIO M XapakTep
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OIIMOOK (CYIIECTBEHHBIC WM HECYIIECTBEHHBIE), a TAaK)KE OTBETHI HA YTOUHSIOIIUE BOMPOCHI
IpernoaaBaTess o COAEePKaHUIO KOHTPOJIBHOM.

Kpurepuu oneHku:

- OIICHKA «3aUTEHO» BBICTABISIETCA 00YYalOLIeMyCsl, €CIIM KOHTPOJIbHas paboTa BHIMOIHEHA 110
CBOEMY BapHaHTY, JOIYIICHO MO KaXIO0MY 3a/IaHHIO 110 OJTHOI HECYIIECTBEHHOH OINOKe U B
OJTHOM 3aJJaHUU JOMYIIEHA OJHA CYIIECTBEHHAs OIIMOKA, MPUBEICHBI CXEMbI, TAOIHUIIBI U
PHUCYHKH, TpeOYIOIINE 3TH MOSACHEHUS 110 padoTe.

- OIICHKA «HE 3aYTE€HOY» BBICTABJISIETCS 00yUaIOMIEMYyCsl, €CII KOHTPOJIbHAs paboTa BBIMOIHEHA
HE 10 CBOEMY BapHaHTY, AOMYIIEHO IO IOJIOBHHE 3aJaHWi MO OJHOW CYyIIECTBEHHOW
omunOKe, HE MPHUBEACHBI CXEMBbI, TAOMUIBI U PHUCYHKH, TPEOYIOIIME ATH TOSICHEHUS IO
pabore.

3.Tembl pedpepaToB

1. KiroueBsie anemenTh TexHooruu Data Warehousing:
1.1. KoHrenryanbHas apxUTEKTypa cucteM Ha ocHoBe Data Warehousing.
1.2. [IpakTHyeckoe HCIOIB30BAaHUE TOHATHA «MHTEJUIEKT Ou3Heca» B TexHojormu Data
Warehousing.
1.3. Konnenmus meneBoro pacupocTpaHeHus: HHPpOpMaIim.
1.4. OcHOBHBIE CBOMCTBA XPaHUMBIX U 00pa0aTHIBAEMBIX JaHHBIX.
1.5. KomnonenTs! XpaHnuiuina JaHHBIX.
1.6. Pa3Hble kareropuu NporpaMMHBIX CUCTEM (XpaHWIMILE JaHHBIX, BATPUHA JAHHBIX).
1.7. CBa3b TexHOMOrMM XpaHUIUILA JAHHbIX.
1.8. CBsa3b TexHonoruu Xpanuiuin gaHHbix ¢ ERP- u CRM-cuctemamu.
2. KonnenryanpHOe MoaenupoBaHue HH()OPMAIMOHHBIX TOTPEOHOCTE B TEXHOJOTHUH
XpaHWIHI TaHHBIX:
2.1. OGmue MeToIbl CTPYKTYPHPOBAHUS HHPOPMALIUH B MIPOIECCE IPUHATHUS PEIICHHH.
2.2. NndopMmaiiioHHoe MOAETUPOBaHUE KOPIIOPATUBHBIX JaHHBIX.
2.3. buzHec-pa3MepHOCTH 1 OM3HEC-METPHKH.
2.4. MHOTOMEpHBIH aHAJIN3 Pa3MEPHOCTEH.
2.5. cnonp30BaHUE METOAOIOTHH COBMECTHON Pa3pabOTKH.
2.6. CiocoObl aHaIM3a CyIIECTBYIOLIEH JOKYMEHTAIUH.
2.7. BoipaboTka TpeOOBaHM K OT/ICIbHBIM KOMITOHEHTaM.
2.8. XpaHuiuIa JaHHBIX HA OCHOBE MH(OPMAIIMOHHBIX TOTPEOHOCTEH.
3. O030p apXHUTEKTYpBI CUCTEMBI IPUHSATHS PEIICHHIA:
3.1. Apxurektypa CIIIIP Ha ocHOBE TEXHOJIOTMH XPAaHWINIIA JAHHBIX.
3.2. TlonsTHE MHTETPAITUH TTPUIIOKESHUN TIPEATIPHSITHS.
3.3. Ha3zHaueHne W NPUHIMIIBI MHTETPAllMd OCHOBHBIX MOJCHCTEM: HCXOJHBIC JaHHbBIE,
TpaHchopManus JaHHBIX, XpaHEHHE JaHHBIX, PACIIPOCTPAHEHHUE JaHHBIX.
3.4. OcobenHocTH apxXUTeKTyphl pacnpeaenuTeabHbix CIITIP.
3.5. TIpuHIHIIEI BEIOOpA IPOTPAMMHBIX PEATU3AINA IS TIOJICHCTEM.
3.6. IIpumeps! CyIIECTBYIOIUX TPOrPAMMHBIX PELICHUH.
4. TlpencraBnenue u 00pabOTKAa METAIAHHBIX B CUCTEMAaX MOICPKKH MPUHITUS PEIICHUM:
4.1. TToHsATHE METaJaHHBIX U UX POJIb B CUCTEME TOICP’KKU MPUHATHS PEILICHHA.
4.2. Pa3HOBHJHOCTH METAJaHHBIX 1O (PYHKIIMOHAIBHBIM OOJIACTSIM M HMX HCIOJIH30BAHUE B
JIeNTIOBOM J1eATEIEHOCTH.
4.3. TlaccuBHBIC ¥ aKTUBHBIC METAJaHHEIE.
4.4. VI3BieyeHre 1 UCIOIb30BAHNE METAIAHHBIX B IPOLIECCE PA3pPaOOTKU CUCTEMBI.
4.5. CtangapThl Ha Ipe/ICTaBlIeHUE U 00pabOTKy METaIaHHbIX.
4.6. nuumatuBa CWM — 00BEKTHO-OpHEHTHPOBAHHAS CTaHIAPTU3aLUs METaJaHHBIX Ha



10.

ocHoe UML.

Wudopmannonnoe MoaenupoBanue B rexuosoruu Data Warehousing:

5.1. Crenu¢pmyeckue XapaKTePUCTUKH aHATUTHYECKUX MOJICNICH TaHHBIX.

5.2. B3auMocBs3b C peNIIMOHHON MOJIETIBIO JaHHbIX.

5.3. Tabawuip! (aKTOB U TAOIHIIBI PA3MEPHOCTEH.

5.4. TIponecc nepexoaa oT HHGOPMAITMOHHBIX TPEOOBaHUM K pa3pabOTKe MOACIIN JaHHBIX.

5.5. STAR-cxema.

5.6. Metoapl  MH(POPMAIIMOHHOTO  MOJICIHMPOBAHUS  COOBITMH W TEMIOPAIbHBIX
XapaKTEPUCTHK.

5.7. Metozsl onpeeneHrs KIIFOYEeBbIX aTpHOYTOB.

5.8. Peanmzanust OOHOBIICHUH B Ta0JIHMIIAX PAa3MEPHOCTEH.

5.9. SNOWFLAKE-cxema.

5.10. Tabnuibl arperupoBaHHBIX (PAKTOB.

3arpyska, BepuuKaiys U OYMCTKA JAHHBIX B CUCTEMAaX MOJJICPKKU MPUHSITUS PEILICHU:

6.1. HasnaueHne u OCHOBHBIE TpeOOBaHHMS K IIOJCUCTEME 3arpy3ku, Bepu(uKanuu wu
ouncTku gaHHbX (ETL).

6.2. CiocoObl M3BJICYCHHS JAHHBIX U3 onepannoHHbIX b/l M BHeMHWX W MHOOPMAIIMOHHBIX
HUCTOYHUKOB.

6.3. MeTop! TpaHCPOPMALIUU TaHHBIX.

6.4. l3BecTHbIC MPOrpaMMHBIE CPEACTBA BepU(UKAIIMYA U OUYUCTKU JAHHBIX.

6.5. Crangaprusanus 3arpy3ku, Bepu(UKaIUA U OYUCTKHU JTaHHBIX.

6.6. [lousTue KayecTBa TAaHHBIX.

6.7. MeTozpl U CpeCTBA MOBHIIICHUS KA4eCTBA HCXOIHBIX JaHHBIX.

Pacnpoctpanenue u mnpezacraBieHue HHPOPMAIMU B CHCTEMax MOJACPKKH MPUHATHS

peLIeHu:

7.1. OcHOBHBIE YepTHl MPUHIIUIOB IieneBoro pacnpoctpaHenus uHGopmarnuu B CIIIIP Ha
OCHOBE TEXHOJIOTHH XPAHIIUII JaHHBIX.

7.2. Buasl nH(GOPMAIIMOHHOTO COJIEPKaHUSI.

7.3. Kareropuu mmoyib30Bareseil CHCTEMBI U UX HH(POPMAIIMOHHBIC TPEOOBAHMS.

7.4. Tumbl IPOrpaMMHBIX CPEACTB, UCMOIB3YEMBIX JJIS PACIIPOCTPAHEHUS HH(DOPMALIUH.

[Toct poeHue M KCIIOTB30BAHUE CUCTEM Ha OCHOBE TexHoIoruu OLAP:

8.1. OcuoBuble ommmums TexHomorun OLAP (On Line Analytical Processing) ot
TPaJUIIMOHHBIX CIIOCOOOB aHAIIN3a JTaHHBIX.

8.2. IHCTpyMEHTBl M METOJbl AHAIUTUYECKOH 00paOOTKH HaHHBIX: TUNEPKYO, CBEpTKa,
MIOBOPOT, KOHKPETU3AIHS, TOTyYSHHE CIIOSL.

8.3. Paznuunble Moenu aHanutudeckoit 0opadbotku nanusix: MOLAP, ROLAP, HOLAP.

8.4. Metons! peanmzanuu OLAP-cucrem.

Texuonorust DataMining (uacts 1):

9.1. OCHOBHBIE MMOHATHS TEXHOJIOTHH.

9.2. Crenuduka aHATM3UPYEMBIX JAHHBIX: pPa3peKeHHbIE, OTCYTCTBYIOIINE U HETOYHBIE
JTaHHBIC.

9.3. Pa3BenouHbli aHAIN3 JaHHBIX, aHATINU3 TEHIECHIIHH.

9.4. TlpenckazaTebHBIC M ONHCATEIBHBIE MOJIEIH.

9.5. [lpenmymiecTBa  McHONb30BaHMs — TexHomormu  DataMining npu  BeipaboTke
CTpaTErHYeCKUX PENICHUH W TPUMEPHI U3 PEATbHBIX MPHKIAIHBIX 001acTel.

Texuonorust DataMining (uacts 2):

10.1. MarteMaTiyecKkrue OCHOBBI OCHOBHBIX KJIACCOB METOJOB: TAaOJWIIBI W JE€PEBBS
pelleHni, acCOlMaTUBHBIC TPaBUIIa, UEPAPXUUECKasi, arlIOMEpaTUBHAS M JUBU3MOHHAS
KJIaCTEepH3alns, HepapXHuuecKiue METObl KiIacCH(UKAIIUK, HEHPOCETEBbIE aTOPUTMBI,
TeHETHUYECKUE AITOPUTMSL.

10.2. MeToapl TpUMEHEHHUS CTATUCTUYECKOTO MOJICITMPOBAHUS.

10.3. KnacTtepuzanus ¢ uCroab30BaHUEM TEOPUH MHOXKECTB.



11. Texuonorus DataMining (uacts 3):

11.1. W3BecTHBIE CXEMBI W QITOPUTMBI  TNPEABAPUTEIBHOW  TOATOTOBKU U
npeoOpa3oBaHusl [JaHHBIX: BBIOOP aTPUOYTOB, IMCKPETU3AIUS, MHOTO(AKTOPHBIN
aHaJu3.

11.2. OcHoBHBbIE 3Tanbl NOJAECPKKU PUHATHS PELIEHUI IPU UCIIOIb30BaHUU JECPEBHEB
pELICHHH, aCCOLIMAaTUBHBIX MTPABUII U aITOPUTMOB KJIaCTEpU3ALUH.

Pedepar mnpenocraBiseTcsi TpenojgaBaTtelrd B AJEKTpOHHOM Buue. l[lpenonaBarenb
OILICHUBACT KAYECTBO M3JIOKEHUS MaTepuaia, BBIICPKAHO JTU (OPMATUPOBAHHE IO 3aJaHHBIM
TpeOOBaHUM, HAJIMYME aBTOMATHYECKOTO orjaBiieHUs. CTYACHTY 3aJlalOTCsl BOMPOCHI IO TEME
pedepara u o opopmiienuto padotsl. [locne 3amUTH U3 BCEX NEPEUUCICHHBIX BhINIE (haKTOPOB
(dbopMupyeTcs OlLleHKA.

Bomnpocs! k 3amuTe pedepara

AKTYaJbHOCTb BBIOPAaHHOM TEMBI.
HccnenoBaTenbCKuil KOMIIOHEHT B paboTe.
BeiBoz 110 aHHBIM pedepaTa.

Jlnunblil HHTEpEC K BRIOpaHHOM Teme pedepara.
Touka 3peHus 1o OCHOBHBIM IO3ULIUAM pedepara.

agrwdE

OOyuJaronuiics MpeIoCcTaBiIsIeT MPEoIaBaTelio pedepaT B JIEKTPOHHOM BUIC U OTBEUYACT
Ha BOIIPOCHI, KaCArOIUECs CoAepKanus 1 opopmiieHus pedepara.

Kpurepuu oueHku:

- OLIGHKA «3a4YTE€HO» BBICTABIAETCS OOyyalolleMycs, €CId TeMa COOTBETCTBYET BapHaHTY,
packpbITa, TEKCT OTPOPMATUPOBAH, 1aHbl OTBETHI HA BOMPOCHI MPEINO/1aBaATENS,;

- OLIEHKA «HE 3a4TE€HO» BBICTABIIAETCS 00YYaIOLIEMYCsl, €CIM TeMa HE COOTBETCTBYET BapUaHTy
WIM TIOJIHOCTBIO HE PACKphITa, OTCYTCTBYET (hOpMaTHpOBaHKE, OOyUaIOLIUMNCS 3aTpYyAHSETCS
OTBETUTH Ha BOIIPOCHI NPENOIaBATENS.



