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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®@I'OC BO 1o HampaBieHHIO TOATOTOBKM (cmermanbHocTH) 35.03.06  ArpouHkeHepus,
YTBEpKIACHHBIH MuHUCTEpCTBOM 00pazoBanus 1 Hayku PD 23 aprycra 2017 r., npuka3 Ne 813.

2) VYueOHBIE IUIaHBI OCHOBHBIX  00pa3oBaTeNbHBIX  IMporpaMM  TeXHHYECKHA CEpBHC B

arpoNPOMEBIIIJICHHOM KOMIUICKCEe, TEeXHUYECKHE CUCTEMBI B arpoOu3HEecCe OJ00pPEHBI YUYCHBIM COBETOM
®I'BOY BO I'AY Cesepnoro 3aypanbs ot 25 mas 2023 r. [Ipotokom Ne 10.

Pabouas nporpamma yueOHON NUCIUIUIMHBI (MOJyJIs1) 0JI00peHa Ha 3aceaHud KadeaApbl MATEMATHKH U
napopmaTuku ot 25 mast 2023 r. ITporokon Ne 9.1.

Pabouas mporpamma yueOHON AVCHHILINHBI (MOIYJS) 0J00OpEHA METOINYECKONH KOMHCCHEW HMHCTUTYTA

o1 25 mas 2023 r. [Ipotokon Ne 7a.
/2/4%

H.o. 3aBenyromiero kadeapoi H.H. MansuykoBa

[Ipencenarens METOAUYECKON KOMUCCUN UHCTUTYTA O.A. MensikoBa

PaszpadoTuuk:

Epémuna JI.B., k.c.-X.H., JOIIEHT KadeIpbl MaTEMaTHKH U HHOOPMATHKH

JUpeKTop HHCTUTYTA: = H.H. YcTunos



1. Ilepevyens IJIAaHUPYEMBIX Pe3yJbTATOB OOy4YeHHMs] MO JAUCHUIJIMHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTe1bHON NPOTrPaAMMBbI

Koo [Iepeuenb mIaHUPyEMBbIX
Nupukatop AoCTHKEHUSA
Komne- | Pe3yibTaThl OCBOEHUSA PE3yIbTAaTOB OOYUICHHSI 110
KOMIIETEHIINU
menyuu JUCLHUIIIINHE
3HaAMb!
- MEXaHHU3MBbI U METOJJUKU
MIOUCKa, TIPe00PadOTKH U
XpaHCHHs TaHHbIX,
BKJIFOYAOIINE CUCTEMHBIN
MOJXO0/ B 00JIaCTH
Crocoben o0Opa3oBaHus;
ocymiecTBIsATh ouck, | M/ -2yk-1 OcyiecTBisier yvems:
KpI/ITI/IquKI/Iﬁ aHaJIn3 dHaJIN3 U OLCHKY - HAXOJIUTh, XPAHUTH U
Y CUHTE3 uH(pOpMaIuH, C KPUTHYECKH aHATU3UPOBATh
YK-1 | undopmanumu, UCIIOJIb30BAHUEM PA3IUUHEIX | HHPOPMALHIO, HEOOXOIUMYIO
PUMCHATH UH()OPMAIIMOHHBIX PECYpPCOB | AU PELICHHS IIOCTaBICHHON

CUCTEMHBIN MOIXO.
JUTSL peIeHUs
[IOCTaBJIECHHBIX 33124

JJIA PCHICHUA ITOCTABJICHHBIX
3aga4

3a/1a4u;
6rademo:

- MEXaHU3MAaMH IIOMCKA U
XpaHeHUs HH()OPMAIIUK, B TOM
YHCIie C MPUMECHEHUEM
COBpPEMEHHBIX
MH(GOPMAITMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH.

2. MecTo AUCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jannass aucuMmiauHa OTHOCUTCS K broxy [ dyactd, ¢GopMupyeMoill ydacTHUKaMU
00pa3oBaTeNbHbIX OTHOIICHUH.
JIist m3ydeHust TUCITUTUIMHBI HEOOXOAMMBI 3HAHUS B 00JIaCTH: MAaTEMATHKH, HHPOPMATHUKH
U IIU(PPOBBIX TEXHOJIOTHH.
Coop, npedobpabomka u xpanenue OAHHLIX SBISIETCS TPEANISCTBYIOMIEH TUCIUIUIMHON
JUISL  JUCHMIUTUH:  Aneopummel  00pabomku u aumaiuza OauHvlx, Mawunnoe obyueHue u

ananumuka Big Data ons 6usneca.

JuctunnuHa u3yyaeTcst Ha 4 Kypce B 7 cemecTpe 1o 04HO# Gopme o0ydenus, Ha 4 Kypce
B 8 cemecTpe mo 3a04HOi hopme.




3. O0beM AUCHUILUITHHBI M BUABI YUeOHOH padoThI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €IMHUIIBI).

Bun yueGHO# paboThI Dopma o0yueHHs
OuHas 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JleKuoHHOTO THITA 24 6
CeMHHapCKOTo TUIIA 24 6
CamocrosiTeJibHast pa6oTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuaia JEKIIHH, 30
MOATOTOBKA K 3aHATUSIM 72
CaMocCTOsATeIbHOE U3YUYECHUE TEM 6
KypcoBoii mpoexT (pabota) - -
Pacuerno-rpaduueckue paboTsl - -
KoHTtposbHas pabota - 24
Pedepat 24 -
WuauBuayanbHble 3a1aHUS - -
Bua npomexyTo4HON aTTeCTaluu: 3a4€T 3a4eT
OO0masi TPy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €AMHULI 3 3

4. Conep:xkanue QU CHUNIHHBI

4.1. Conep:xaHue pa3iesioB U CHUNIHHBI

No HaumenoBanme Conepsxanue paszzena
/Tl | pasnena JUCIHUIIINHEI
Metonasl cbopa u OcHoBBI KOMITBIOTEPHBIX ceTe, KJIMEHT-CEPBEPHOTO
1. 00paboTku gaHHbIX | B3aumonericTBusa. Pabora ¢ HTTP, otkpeiTeiMu nanubiMu. [lapcunr.
u3 cetu IHTepHeT | ApxuTekTypa cucTeMbl 00paboTKH OOJBIIMX JaHHBIX (IIpHeM, cOop,
aHaJIM3 U MPEJICTABICHUE PE3YIbTATOB).
CpoiictBa Oonbmux nAaHHbIX U orpannyeHuss RDBMS. ACID
O0630p texnonoruit | tpedboBanus. CAP-teopema, BASE apxwurexktypa. NoSQL.
2. xpanenus bonpmux | Unatepdeiicel.  TexHonorus  pacnpeienéHHbIX  BBIYMCICHUN
JTAaHHBIX MapReduce. Tunst NOSQL: kmo4-3akiaoyeHre, KOJOHOYHBIE,
JIOKYMEHTO-OpUEHTUPOBAHHBIE, IpadOBBIE.
Cucrempl ynpaBieHUs NOTOKaMH JaHHBIX. CHCTEMBl XpaHEHHS
[IporpammHbIe bonpmnx nanueix. Ilnardopmbr Bonpmux maHHbIX (3KOCHCTEMA
3 1aThopMBbl U Hadoop, Spark). OO6paGoTka maHHBIX B peaJbHOM BpPEMEHH.
CUCTEMBI JJIs1 Cucrembl ynpasieHuss bonpmuMyu JaHHBIMHA.  AHAIUTUYECKUE
Bonpmmx nanubix | atgopmel.  O6opynoBanue Uit bonbimux naHHBIX.  LleHTpHI
00paboTku bonbImx JaHHBIX.
[IpoexTrpoBaHKe PENSIHMOHHBIX 0a3 JaHHBIX HA OCHOBE NMPHHIIUIIOB
HOpMaJM3alMy: T[IepBble IIard HOpPMaJM3allid, JajibHeiIas
OcHoBBI HopMmanu3aius. [IpoekTupoBaHME PpETSIMOHHBIX 0a3 JaHHBIX C
4. PENSAIMOHHBIX 0a3 HCMOJIb30BAHUEM  CEMaHTH4YecKuX wmozeneil: ER-muarpammel.
nanHbIx. MySQL Xpanunuina nanueix g ananu3a. MySQL (Yropasnenue BJI. 31k
3anpocoB SQL. Baenenue B mnpoektupoBanue bJ/l. Omnepatopsl,
¢unbTpanus, COPTHPOBKA M OrpaHUYEHHUE. Arperanus IaHHBIX.
CI0kKHBI€ 3a1pOCHI).



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

o4Has opMa 00ydeHUs

Ne HaumenoBanue pasnena Jlekuuonnoro | CeMUHApCKOTO CP Bcero,
/0 JMCLHUATUTHHBI TUIA TUTIA 4acoB
1 2 3 4 5 6
1. | Merogsl cOGopa u 00paboOTKH 8 4 15 27
JAHHBIX U3 ceTd MHTepHeT
2. | O030p TEXHOJNOTUH  XpaHCHHS 8 - 15 23
BosiblMX 1aHHBIX
3. | lIporpammubie  mnarpopMel  u 4 2 15 21
cUCTeMbl 1J1s1 BonbInX JaHHBIX
4. | OCHOBBI peISILIMOHHBIX 0a3 4 18 15 37
naHHbix. MySQL
Uroro: 24 24 60 108
3aouHas (hopma 0OydIeHUS
No HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JVCIATUTHHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | Meroasl cbopa u 00pabOTKH - 2 24 26
JAHHBIX U3 ceTd MHTepHeT
2. | O6G30p TEXHOJNOTWMH  XpaHEHHUS 2 - 24 26
BosiblMX 1aHHBIX
3. | lIporpammusie  mnarpopMbl  u 2 - 24 26
cHCTeMbI JJ1s1 BonbIInX JaHHBIX
4. | OcHoBBI PENIALIMOHHBIX 0a3 2 4 24 30
naHHbeIX. MySQL
Hroro: 6 6 96 108
4.3. 3aHsTHS CEMMHAPCKOI0 THNA
Ne TpynoeMkocTh
n/n Ne pasnena Tema > (gac)
JVICTIATUTHHEI
ouHast 3a049Hast
1 2 3 4 5
1. 1 MS Excel. C6op 1 moaroToBka JaHHBIX. 2 2
2. 1 MS Excel. Bunapnas 1 MHOXeCTBEHHas 2 -
KJIaCCU(DUKALIMSI TaHHBIX.
3. 3 HHTepHeT. 3HaKOMCTBO C TPOTrPAMMHBIMHU 2 -
tathopMaMu U CHCTeMaMH ist bormpmx
JTAHHBIX.
4. 4 Ocuogsl paboter B MySQL. ITpoexTupoBanue 2 2
6a3bl n1aHHbIX. Hopmanu3zanmst.
S. 4 MySQL. Bribopka nanssix - onepatop SELECT. 2 -
6. 4 MySQL. 3arpockl. YTOYHEHHS 3aIIPOCOB. 2 2
7. 4 MySQL. ArperupoBannsie pyHkunu. CTpOKOBbIE 2 -
Y 9UCJIOBBIE )YHKIIUH.
8. 4 MySQL. YcnoBHbIE BbIpaskeHHs C ONIEPATOPOM 2 -
CASE .
9. 4 MySQL. IIpocTble 1 cBS3aHHBIE TO3aPOCHI. 2 -
10. 4 MySQL. Onepanuu coeTHHCHUS. 2 -




11. 4 MySQL. IIpencrapienus. 2 -

12. 4 3HAKOMCTBO C IOTIOTHUTEIbHBIME ()YHKIIUSIMH 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

MOATOTOBKA K 3aHATUSIM 72

CaMocTOsATeIbHOE U3YUYCHUE TEM 6 TectupoBanue

KonrtponbHas padora - 24 3amuTa KOHTPOJIBHOM

paboThI

Pedepar 24 - 3amuTa pedepara

BCEr0 YacoB: 60 96

5.2. YueOHO-MeTOoAuYeCKHe MATEPHAJIBI IJIs1 CAMOCTOATEILHON padoThI:

1 Co6op, mpemnobpaboTka M XpaHEHHE JaHHBIX [DIEKTPOHHBIM pecypc]: Metoauueckue
YKa3aHUS K BBIMOJTHCHHIO CAMOCTOSITENILHOW pa0OThl JJisi HampaBlieHUs moarotoBku 35.03.06
Arpounxenepus / ABrop-coct. [I.B. Epémuna. - Tromens: 'AY Ceepnoro 3aypanss, 2023—12c.

2. Coop, mpenobpaboTka M XpaHEHUE JAHHBIX [DIIeKTPOHHBIN pecypc]: Meromudyeckue
YKa3aHUd K BBIIIOJHEHUIO KOHTPOJIBHOM pPa0OThl 00ydYaromMMUCA 3a04HOM (OpPMBI TO
HarpaBieHuto moaAroToBku 35.03.06 Arpounxenepus / ABrop-coct. JI.B. Epémuna. — Tromens:
I'AY Cesepnoro 3aypansbs, 2023. — 12 c.

3. ®emun, ®. O. Anamm3 manabiXx. Yacte 1. [loAroroBka AaHHBIX K aHAIHM3y: ydeOHOE
nocobue / @. O. Genun, ©. ©. Oeaun. - MockBa: MOCKOBCKUI TOPOJACKON IMeqarornueckui
yauBepcuret, 2012. - 204 c. - ISBN 2227-8397. - Tekct: »1IeKTpOHHBIH // DIEKTpOHHO-
oubmuoreunas cucrema IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/26444.html-
Pexxum noctyna: [uist aBTOpU3UP. TIOTH30BATENECH.

5.3. TemMbl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:

Paznen 2. O630p TexHoNoruit XxpaneHust boabIINX TaHHBIX.
1. PemsimmoHHBIC XpaHUIUIIA TaHHBIX.

2. MHoroMepHbIe XpaHHUIUIIIA JaHHBIX.

3. T'mOpuaHBIC XpaHWIHINA TaHHBIX.

4. BupTyalbHbIE XpaHUIUIIA JaHHBIX.

5.4. Temsbl pedepaToB:

1. Kurouessie aniemeHTh TexHonoruu Data Warehousing:
1.1. KoHInenryanbHas apxUTEKTypa cucteM Ha ocHoe Data Warehousing.
1.2. TlpakTHyecKkoe KCIIONb30BaHHE IOHATUS «MHTEUICKT Ou3Heca» B TexHonorumu Data
Warehousing.
1.3. Konnenuus 1eneBoro pacnpocTpaHeHus HHPOpPMaLUH.




1.4. OcHOBHBIE CBOWCTBA XPAHUMBIX M 00pa0aTHIBAEMbIX JaHHBIX.

1.5. KommoneHThl XpaHuInia JaHHBIX.

1.6. Pa3Hble kareropuu NporpaMMHBIX CUCTEM (XPAHWIHIIE JaHHBIX, BATPHHA JAHHBIX ).

1.7. CBs3b TexHONMOTMU XpaHUIHILA JAHHBIX.

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

KonnenryanbHoe MojaenupoBaHue HHPOPMAIMOHHBIX MOTpeOHOCTE B  TEXHOJOTHU

XpaHunuul 1aHHbIX:

2.1. Obuue MeToAbl CTPYKTYpUPOBAaHUS HH(OPMALIUK B IPOLIECCE IPUHATHUS PELICHUH.

2.2. NndopManiioHHOE MOAECTUPOBAHUE KOPIIOPATUBHBIX JTaHHBIX.

2.3. buzHec-pa3MepHOCTH U OM3HEC-METPHUKH.

2.4. MHOTOMEpHBIN aHAJIU3 PA3MEPHOCTEH.

2.5. lcnonp3oBaHuE METOAOIOTHH COBMECTHON pa3pabOTKH.

2.6. CriocoObI aHANIM3a CYIIECTBYIOMICH TOKYMEHTAIUH.

2.7. BreipaboTka TpeOOBaHUH K OTJCIHHBIM KOMIIOHEHTAM.

2.8. XpaHunuIa JaHHBIX Ha OCHOBE MH(POPMAIMOHHBIX MOTPEOHOCTEH.

0O030p apXUTEKTYPBI CUCTEMBI IPUHSITHSI PEIICHUNA:

3.1. Apxurekrypa CIIIIP Ha 0OCHOBE TEXHOJIOTHH XPaHWINIIA JaHHBIX.

3.2. [ToHsTHE MHTETPAIIUH MPUITIOKEHHUHN MPEATIPUITHSI.

3.3. Ha3naueHne W TPUHIMIIBI WHTETPALIMM OCHOBHBIX MOJCHCTEM: HCXOJHBIC JaHHBIC,
TpaHcopMallys TaHHbIX, XpaHEHHE JaHHbBIX, PACIIPOCTPAHEHUE TaHHBIX.

3.4. OcobenHoctu apxuTeKTypsl pacnpeaenurenbasix CIITIP.

3.5. [IpunHIMIIBI BEIOOpA TPOTPAMMHBIX peann3aliil I MOJCUCTEM.

3.6. IIpumepsI CyIIECTBYIOIIUX TPOTPAMMHBIX PELICHUH.

[IpencraBienue u 00pabOTKa METaIaHHBIX B CUCTEMaX MOACPKKU MPUHATUS PEIICHUI:

4.1. TloHsiTHE METaJAaHHBIX U UX POJIb B CUCTEME MOICPKKH MTPUHSATHUS PEIICHUH.

4.2. Pa3HOBUTHOCTH METAJaHHBIX MO (PYHKIMOHAIBHBIM OOJIACTSM M WX HCIOJIb30BaHUE B
JIEJIOBOU I€ATEIBbHOCTH.

4.3. ITaccuBHBIE U aKTUBHBIE METAJaHHBIE.

4.4. I3BnedyeHune 1 UCTOJIb30BaHNE METAIAHHBIX B IIPOLIECCE Pa3padOTKU CUCTEMBI.

4.5. CtanapTel Ha Mpe/ICTaBlIeHUe U 00pabOTKY MeTalaHHBIX.

4.6. anmmatuBa CWM — 00BEKTHO-OpHEHTHPOBAHHAS CTaHIAPTHU3AlMs METaJaHHBIX Ha
ocHose UML.

Wudopmannonnoe MoaenupoBanue B Texuosoruu Data Warehousing:

5.1. Cneuuduryeckre XxapaKTepUCTUKH aHATUTHUECKUX MOJIENIeH TaHHBIX.

5.2. B3auMOCBSI3b ¢ PEISAIIMOHHON MOJICIBIO JaHHBIX.

5.3. Tabmuis! HakToB U TAOIUIBI Pa3MEPHOCTEH.

5.4. IIporecc nmepexoaa oT HHGOPMAITMOHHBIX TPEOOBAHUH K pa3pabOTKe MOJIETU JaHHBIX.

5.5. STAR-cxema.

5.6. Metoasl  MH(MOPMAIIMOHHOTO  MOJEIMPOBAHUS  COOBITHH W TEMIOPAIBHBIX
XapaKTePUCTHK.

5.7. Mertoapl onpeieNIeHUs KIIFOYEeBBIX aTPHOYTOB.

5.8. Peanuzanus 0OHOBIEHUI B Ta0IHIIAX pa3MEPHOCTEH.

5.9. SNOWFLAKE-cxema.

5.10. Tabnuiibl arperupoBaHHBIX (PAKTOB.

3arpyska, BepuUKaIys 1 OYMCTKA JAHHBIX B CHCTEMaX IMOJIEPIKKU TIPUHITHS PEIICHAN:

6.1. HaznaueHne u OCHOBHBIE TpeOOBaHMS K IIOJCUCTEME 3arpy3ku, Bepu(UKaLuu H
ouncTku naHubix (ETL).

6.2. CiocoObl U3BJI€YEHUS JaHHBIX U3 OoNepaunoHHbIX b/l 1 BHEMmHUX ¥ MH(OPMAIIMOHHBIX
HCTOYHUKOB.

6.3. Meroas!l TpaHchopMaluy JaHHBIX.

6.4. M3BecTHBIC IPOTPaMMHBIE CPEACTBA BEpU(DUKAIIMN H OUUCTKH JTAHHBIX.

6.5. CrangapTu3zanus 3arpy3Ku, BepupHUKaIMi U OYUCTKU JaHHBIX.



10.

11.

6.6. [TousTHE KaueCcTBa JaHHBIX.

6.7. Metozbl U cpefcTBa MOBBIIIEHUS KAYECTBA UCXOIHBIX JaHHbIX.

Pacripoctpanenne u mpencrtaBieHne WHEAOPMAIMM B CUCTEMAax MOJACPKKUA TPUHITUS

pEUICHHUI:

7.1. OcHOBHBIE YepThl HMPUHIUIOB IeJIeBOro pacrpocTpaHenus nHpopmanuu B CIIIP Ha
OCHOBE TEXHOJIOTMH XPaHWIUI JaHHBIX.

7.2. Bunpl nvHGOPMALIMOHHOTO COJEPKAHMS.

7.3. Kareropuu nosp3oBareseil cucTeMbl U UX HH(OOpPMaLMOHHBIE TPeOOBaHMUS.

7.4. Tumbl IPOTPaMMHBIX CPEACTB, UCIIOJIb3YEMBIX JJI PACIIPOCTPAHCHHSI HH(POPMAIIHH.

[TocT poeHune u ucnoyb30BaHUE CUCTEM Ha OCHOBE TexHooruu OLAP:

8.1. OcuoBubie otauums texuomorun OLAP (On Line Analytical Processing) ot
TPaJULMOHHBIX CIIOCOOOB aHaIN3a JaHHBIX.

8.2. IHCTpyMEHTBI M METOJbl AHAIUTUYECKOH 00paOOTKHM HaHHBIX: THUIEPKYO, CBEpTKa,
MOBOPOT, KOHKPETHU3AIIHS], [TOJIy4eHUE CJIOSI.

8.3. Paznuunble Moenu aHanuTH4deckoit oopadotku nanasix: MOLAP, ROLAP, HOLAP.

8.4. Meroapl peasimzanuu OLAP-cucrem.

Texuonorust DataMining (sacts 1):

9.1. OcHOBHBIC TOHATHUS TEXHOJOTHH.

9.2. Crieru¢ka aHATM3UPYEMBIX JAHHBIX: pPa3peKCHHBIC, OTCYTCTBYIOIIMEC W HETOYHBIC
JTaHHBIE.

9.3. Pa3Be04HbBIN aHAIU3 JaHHBIX, aHAJIN3 TCH/ICHIIHIA.

9.4. IlpenckasarenabHble U OMUCATENBHBIEC MOJIEIIH.

9.5. [lpenmymiecTBa  MCHONB30BaHMs  TexHoiormu  DataMining npu  BeipaboTke
CTpaTEeruuecKuX pPeuIeHU U MPUMEPHI U3 PEaIbHBIX MPUKIAIHBIX 007IacTeH.

Texuonorust DataMining (sactsb 2):

10.1. MatemaTuyeckue OCHOBBI OCHOBHBIX KJIACCOB METOJOB: TaONHIIBI U JAEPEBbS
pEUICHUI, acCOIMATUBHBIC MPAaBUIIA, NePAPXUUCCKAs, arJIOMEPATUBHAS M JUBU3HOHHAS
KJIaCTepU3allus, UepapXxuuecKue METOJbl KilacCu(UKAIUU, HEHPOCETEBbIE AITOPUTMBI,
TeHETHUYECKUE AJITOPUTMSL.

10.2. MeTobl IPUMEHEHUS CTAaTUCTUYECKOTO MO/IETMPOBAHUS.

10.3. Knacrepusanus ¢ HCIIOTb30BaHUEM TEOPUH MHOKECTB.

Texuonorust DataMining (sacts 3):

11.1. M3BecTHBIE CXE€MBI W QITOPUTMBI  NPEABAPUTEIBHOW  IOATOTOBKH U
npeoOpa3oBaHUsl JaHHBIX: BBIOOP aTPUOYTOB, JUCKPETU3AIUS, MHOTIO(AKTOPHBIN
aHAJIN3.

11.2. OcHOBHBIE 3TaMnbl NOJACPKKH MPUHATHS PEIIEHUH TpU UCIOIb30BAHUH JEPEBHEB

pGHIGHI/II\/JI, ACCOLMATUBHBIX IMPAaBUJI 1 AJITOPUTMOB KJIIACTCPU3AlIHUU.



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

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEICTBA HWHIMKATOPA JOCTHKEHHSA
KOMIIeTeHIIU I

Koo [lepeuenb mIaHUPyEMBIX HanmenoBanue
NHnukatop A0CTHXKEHUS
KoMne- pe3yIbTaTOB OOYUYCHHSI T10 OLICHOYHOTO CPEJICTBA
KOMIIETEHIINHI
menyuu JUCHUTIIINHE
3HaMb:

- MEXaHU3MbI U METOJUKH
MOUCKa, penoOpadoTku u
XPAHEHUS TAHHBIX,
BKJIFOYAIOIINE CUCTEMHBIN
MOJX0J B 00nacTu
o0Opa3oBaHus;

ymems.

- HAXOAUTh, XPAaHUTh U
KPUTUYECKH AaHAJIU3UPOBATH
uH(pOpMaLIHIO, Tect
HEOOXOUMYIO IS
peLIeHHs TOCTAaBJICHHOMN
3a/1auu;

e1a0emn:

- MEXaHU3MaMH [OUCKA U
XpaHeHus: HHPopMaIuu, B
TOM YHCJI€ C TPUMEHEHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX U
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM.

MN-2yk-1 OcymecTBisier
aHAJIM3 U OLICHKY
uHpopmanuu, ¢

YK-1 | ucnonb3oBanuem pasiudHbIX
UH()OPMAIIMOHHBIX PECYpPCOB
JUISL PEILICHUS TIOCTABJICHHBIX
3a/1a4

6.2. IlIkaJbl OLECHUBAHUSA

IIxana omeHUBaAHUSA TCCTHUPOBAHUSA HaA 3a4€TC

% BBINOJIHEHHUS 32JaHUS Pesyabrar
50 -100 3a4TEHO
MmeHee 50 HE 3aUTCHO

6.4. TunoBbIe KOHTPOJIbHBIC 3aJaHUA UJIX UHbIC MaTEePHUAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7. TlepeyeHb OCHOBHOI M /JONOJHHUTEIbHOI y4eOHOI JUTepaTyphbl, HEOOXOAUMOW

JJISl OCBOCHH S JUCUHMILJIMHbI
a) OCHOBHas JTuTeparypa

1. XeneznoB, M. M. MeTo/IbI ¥ TEXHOJIOTUH O0OPAOOTKM OOJNBIINX JAHHBIX: YUeOHO-METOAHUYECKOE
rmocooue / M. M. XKenesnos. - Mocksa: MUCHU-MI'CY, 55C ACB, 2020. - 46 c. - ISBN 978-5-7264-
2193-3. - TekcT: sneKTpoHHBIH // DnekTpoHHO-OmbnroTeuHas cucrema IPR BOOKS: [caiit]. - URL:
https://www.iprbookshop.ru/101802.html - Pexxum gocTyma: 1t aBTOPU3HP. [IOJIb30BaTEIEH.

2. Koxesnukosa, [1. B. PHP u MySQL: yue6noe nmocooue / I1. B. KoxxeBnukosa. - Yxra: YI'TVY,
2020. - 51 c.- Tekcr: onekTpoHHBIH / JlaHb: snekTpoHHO-OMONMoOTewHass cuctema. - URL:
https://e.lanbook.com/book/209591 - Pexxum moctyna: st aBTOpU3. MOJIb30BATEIICH.



https://www.iprbookshop.ru/101802.html

0) TOMOJIHUTEIbHAS JTUTEPATYPa

3. TI'puropses, 10. A. Pensuuonnsie 6a3bl maHHBIX B cucteMbl NoSQL: yuebHoe mocobue / FO. A.
I'puropeeB, A. JI. Ilmyrenko, O. lO. IlmyxHmkoBa. - brmaropemeHck: AMypCcKuii TOCymapCTBEHHBIH
yauBepcutet, 2018. - 425 c. - ISBN 978-5-93493-308-2. - TekcT: 31MeKTpOHHBINH // DIEKTPOHHO-
oubnmoreunas cuctema [IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/103912.html - Pexum
JIOCTYTIA: JUTS aBTOPU3HUDP. TIOJIb30BaTEIICH.

4, ®enun, ®. O. Anamm3 garaeix. Yacts 1. [ToaroroBka JaHHBIX K aHATH3Y: yaeOHOE TTocodue / .
O. ®equn, ©. ®. Denun. - MockBa: MOCKOBCKHIA TOPOJICKOM Tefarornyeckuii yausepcutet, 2012, - 204
C. - ISBN 2227-8397. - Tekct: 37eKTpOHHBIN // DnekTpoHHO-OMOMMoreuHas cuctema IPR BOOKS:
[caiir]. - URL: https://www.iprbookshop.ru/26444.html - Pexum noctyma: mis  aBTOpH3MD.
MIOJIB30BATEIIECH.

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

http://www.intuit.ru/ - HatimonanbHbIi OTKPBITEINA YHHBEPCUTET «HTYHT.
http://www.planetaexcel.ru — caiit o Bosamosknoctsix Excel.
http://office.microsoft.com/ru-ru - caiir pupmsr Microsoft.

9. MeToauuyecKkue YKa3aHusd QJIs oﬁyqamumxca 0 OCBOCHHIO JTUCHMIIJIUMHBI

1. Co6op, mpemoOpaboTka W XpaHEHHE JaHHBIX [DJEKTPOHHBIH pecypc]: Meroandeckue
yKa3aHusi K DPaKTUYECKUM 3aHATUSAM Juid  HampaieHuss noarotoBku — 35.03.06
Arpoumxenepusi / ABtop-coct. JI.B. Epémuna. — Tromens: 'AY Ceseproro 3aypaibs, 2022.
- 48 c.

10. Ilepeyenb HHPOPMAITMOHHBIX TEXHOJIOTHIA

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

Cucrema anextpoHHoro ooyuenus Moodle;

MySQL 5.6.

el AN

11. MaTepna.m)Ho-TeXHuqecm)e odecneyenue AUCHUIIJINHBI

s mpoBeneHusl MpakTHYECKUX 3aHATHH mo aucuuiuinHe «COop, mpenoOpaboTka M XpaHEHHE
JaHHBIX» HCIIOJB3YETCs] KOMIBIOTEPHBIN Kilacc (14-15 KOMIBIOTEPOB) C YCTAHOBICHHBIM MPOrPAaMMHBIM
o0ecreyeHueM.

JlekMOHHBIE 3aHTUS MPOBOJATCA B y4deOHBIX ayautopusix ®I'BOY BO T'AY Cesephoro
3aypasbsi ¢ MyJbTUMEAUHHBIM 000pyI0BaHNEM (IPOEKTOP W/UIM MHTEPAKTUBHAS JOCKA).

Jlyis BBITIOJTHEHUSI CaMOCTOSITEIBHON Pa0OThl OOYYaIOMIMECs MOTYT IOJIb30BATHCS UYMTAIBHBIMU
s3anmamu  Oubmmorekn @OI'BOY BO T'AY CesepHoro 3aypanbsi, B TOM 4HCJIE OCHAIIEHHBIMU
KOMITBIOTEPAMH C JIOKAJILHOH CEThIO U BBIXOAOM B HHTEPHET.

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

OO0yuenne 0oO0ydJalomuXCsi ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3IIOPOBBS TIPH HEOOXOTUMOCTH
OCYIIECTBISICTCSI Ha OCHOBE aJaITHPOBAHHOIN paboyeil mporpaMMbl ¢ UCHOJIh30BAHHEM CIICIIUATBHBIX
METOJIOB OOyYeHHsS M JIUJAAKTHYSCKUX MAaTCPUAIOB, COCTABJIICHHBIX C Y4YeTOM OCOOEHHOCTEH
MCUXO(PU3NYECKOr0 PA3BUTHS, HWHAWBHUIYAIbHBIX BO3MOKHOCTEH W COCTOSIHHS 370POBbSI TaKHUX
oOyuJatomuxcs (00yJaromierocs).


https://www.iprbookshop.ru/26444.html

B mensix ocBoeHMs y4eOHOH NporpaMMbl AWCIMIUIMHBI WHBAJIHIAMHA U JIMIAMH C OTPaHWYCHHBIMU
BO3MOXKHOCTSIMH 3/10pOBbsI 00€CIIEUUBACTCS:

* 175l MHBAJHMJIOB M JIUL] C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 340POBBS 110 3pEHHIO: pa3MelIeHHE B
JOCTYMHBIX JUIS OOYYalOUIMXCsl, SBISIOIIMXCS CJENBIMA WM  CIa0OBHISIIMMH, MeCTax M B
aJanTUpoBaHHON ¢GopMe cHpaBOYHONH HMH(OpMAIMM O paclucaHUU Y4YeOHBIX 3aHATHUH; NPHCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00YyYaromEeMycsl HEOOX0AUMYIO IIOMOILIb; BBIITYCK
aNbTEpPHATUBHBIX (JOPMATOB  METOAWYECKHX MarepuanoB (KpymHbli wmpudT wnd ayauodaiinsr),
HCIoNb30BaHue Bepcum caiita misa ciabosuaammx OBC IPR BOOKS wm crennaasHOTO MOOHIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMMel HEBH3yalbHOTO JOCTyNIa K HH(OPMAIIWH,
npeHa3HaYeHHON AJ1s1 MOOMJIBHBIX YCTPOMCTB, paboTalonux Ha onepauronHoi cucreme Android u i0S,
KOTOpasi He TpeOyeT crenuanbHO 00y4eHHOTO acCHCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboTaroT co
CBOMM YCTPOMCTBOM IIPUBBIYHBIM CIOCOOOM, HCIIONb3Yys CHELMANbHBIE LITaTHbIE MPOrpaMMbl IS
He3paunx Jtoaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeet monHy10 COBMECTHMOCTS);

* 175l MHBANKJOB W JIUI C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3[I0POBbS MO CIIyXY: HaJIeKalIUMHU
3BYKOBBIMH CPEICTBAMHU BOCIIPOU3BEICHNE NH(OpMALINY;

* U MHBAJIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0DOBBS,, UMEIOIIUX HAPYIICHUS
OTIOPHO-/IBUTATEIILHOTO ~ amiapara: BO3MOXKHOCTh OECHpPENsITCTBEHHOTO JOCTyMa OO0yYalomuxcsl B
yueOHbIe MOMEILEHHs, TyaJeTHbIe KOMHAThl U ApPYrue MoMelleHusa Kadeapsl, a Takke HpeOblBaHUE B
YKa3aHHbIX MOMEIIEHUSIX.

OO0pazoBanue OOy4YalOUIMXCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYyrUMH OOy4yarolUMHCA, TaK M B OTACIBHBIX TpyINIax HId B
OTJENbHBIX OPTaHU3ALMSIX.



[Tpunoxenue 1
MuHHICTEpCTBO HayKHu U BhICcHIEro oopasoBanus PO

®I'bOY BO lN'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBEpHOro 3aypaibs
NHXeHEPHO-TEXHOIOTUYECKUN NHCTUTYT
Kadenpa marematuku u uaHbpopMaTUKU

O®OH/I OHEHOYHbLIX CPEJACTB

1o yueOoHou qucuuruinie «Coop, npeaoOpadboTka U XpaHEHHE TAHHBIX)

JUIs1 HarrpaBJieHus: noAroToBkH 35.03.06 ArponHkeHepust

O6pa30BaTeJIBHBIC IpOrpaMMBbI. Texnuueckue cucmemabl

8 acpodusHece,
Texnuueckuii cepsuc 8 az2poOnpoMbIULIEHHOM KOMNIEKCe

VYpoBeHb BhICIIET0 00pa3oBaHus — OakagaBpuaT

dopma oOydeHUs: OUHAsI, 3a0UHAs

Pa3paboTuuk:

Epémuna J[.B., k.c.-X.H., 70o11eHT Kadeapbl MaTEMAaTUKH U UHPOPMATUKH

VYTBep:kJIeHO Ha 3aceaHuu Kadeapsl

npotokos Ne 9.1 ot 25mas 2023 .

%

H.o. 3aBenyromero kadeapoii H.H. MansuykoBa

Tromens, 2023



KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

TBOPYECKHUX 32JaHU / IPOEKTOB
CLOP, IIPE/IOBPABOTKA U XPAHEHHUE J/TAHHBIX

Bomnpocs! k 3auéry

Komnerenius Bomnpocsl
YK-1 1. OmnpeneneHue «MCTOYHUK AAHHBIX).
Cnocoben 2. TloHsiTHE «OTKPBITHIC JAHHBIE.
OCYILLECTBIISATh MOUCK, | 3. IIpumepsl HCTOYHUKOB OTKPBITHIX JAHHBIX.
KpUTHYCCKUi aHanu3 U | 4, Hasnauenue nporokosna HTTP.
cuHTe3 HHOpMaLWK, | 5. OcHOBHBIE KOMIIOHEHTHI CETH.

IIPUMCHATD 6. TexHOIOrUs KIUEHT cepBep.
CHCTEMHbIH MOIXO0]T 7. CoiicTBa bosbmux qaHHBIX.
AJISL PICHIA 8. Orpannuenus RDBMS.
IIOCTABJICHHBIX 3a1a4 9 ACID Tpe60BaHI/I$[.
10. NoSQL. Ipuanunuaneaoe oTiimure or MySQL.

11. Omnpenenenuie «napCUHI».

12. YpoBuu cuctem 00paboTku bonbInx JaHHBIX.

13. CyTb npuémMa JaHHBIX OT HCTOYHHUKOB.

14. Tlpumep NOIXYCTPYKTYPUPOBAHHBIX TaHHBIX.

15. 3agaun, KOTOpBIC peraeT aHau3 bonbIMX JaHHBIX.

16. Ha3znauenue ciost / ypoBHsI KOMIOHEHTOB cucteMsl «lIpuem
JAHHBIX».

17. lenu ucnonb30Banus cinost / ypoBHsI KOMIIOHEHTOB cucTeMbl «COop
TAHHBIX).

18. Ilenu ucnonab30BaHUs CJI0s / YPOBHS KOMIIOHEHTOB CHCTEMBI
«AHau3 JaHHBIX».

19. Ilenu ucnonb30BaHMs €105 / YpOBHS KOMIIOHEHTOB CUCTEMBI
«[IpencraBnenne pe3ynbTaTay.

20. TexHomnorus pacrpeen€HHbIX BelunciaeHnit MapReduce.

21. Tumer NoSQL.

22. SI3pIKM IpOTpaMMHUPOBaHUS JUIsl paboThI ¢ (peMBOPKAMU TaHHBIX.

23. Io3Bomnsiet nu nmumen3us Apache 2.0, oy KOTOPOIA BHITYIIIEHBI
HEKOTOpble (PpeMBOPKH, BHOCUTH COOCTBEHHBIE UCIIPABIICHUS B
KOJl TPOrpaMMHOTO o0ecrieueHus?

24. TIpumeps! ppeiiMBOPKOB, 00ECTIEUNBAIOIINX 00paOOTKY JaHHBIX B
peaTbHOM BpEMEHH.

25. IIpumeps! ppeiiMBOPKOB, 00ECTIEUNBAIOIINX AHATUTHYECKYIO
00paboTKy JaHHBIX.

26. ITpumeps! GppeiiMBOPKOB, 00ECTIEUNBAIOIINX XPAHEHHE JaHHBIX.

27. Ilpumeps! ppeiiMBOPKOB, 00ECTICUNBAIOIINX YIIPABICHUE TIOTOKAMHU
JTAaHHBIX.

28. PensnnoHHbBIC XpaHWIAIIA TAaHHBIX.

29. MHOroMepHble XpaHUIUILA TaHHBIX.

30. I'uOpuaHBIE XpaHWITHIIA JTAHHBIX.

31. BupTyanbHble XpaHUIUINA TaHHBIX.

32. O6opynoBanue st 00pabOTKH BoJIBIUX JaHHBIX.

33. Cy1iecTBeHHBIE MApaMeTPhI JUIsl BHIYMCIUTENBHBIX Y3JI0B KJacTepa.
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34. CymiecTBeHHBIE TTapaMETPHI I CeTeBOM MH(PPACTPYKTYPHI.

35. CymiecTBeHHBIC TTAPAMETPHI I CUCTEMbI XPAaHEHUS TaHHBIX.

36. MakcumaibHOE KOJIMYECTBO Y3JI0B, KOTOPOE MOXKET UMETh KIlacTep,
WCTIOJNIBE3YIONINH apXUTEKTYPY HOIKIIOUSHUS y3JI0B TUIIEPKYO, Ipu
HAJIMYUH YEThIPEX OBICTPOJICHCTBYIOIINX CETEBBIX TOPTOB B
KQXKOM y3JIe.

37. LlenTp 00pabOTKHM TaHHBIX YPOBHS, 00ECIICUNBAIOIIETO
MaKCUMaJIbHYIO HaJIE)KHOCTb.

38. LlenTp 00pabOTKM TaHHBIX YPOBHS MO3BOJISIONINNA TPOBOIUTD
oOciyXuBaHUE 000PYyI0OBAaHUS OJJHOBPEMEHHO ¢ 00paboTKOMH
JTAaHHBIX.

39. IlenTp 00pabOTKM NaHHBIX YPOBHSI, 00ECTICUNBAIOIIUI
pe3epBUPOBAHHE.

40. PensiioHHast MOJIENb JTAHHBIX.

41. Hopmanuzamus naaasix B MySQL.

42. Tumbl nanabix B MySQL.

43. ITonstue «npencrasinenue» B MySQL.

44, Beibopka nanubix. Oneparop Select.

O6yanOIHHﬁCﬂ AOITYCKACTCA K HpOMe)KYTO‘{HOﬁ aTTeCTaluu 110 JUCHUIUIMHE IIPpU YCIIOBUH

BBITTOJIHEHHUSI BCEX MpPaKTHUECKuX pabor, pedepara (ouHast (opma), KOHTPOJIBHOW pPabOTHI
(3aouyHass (opma), BHINOJHEHUS HA IOJOXKHUTEIbHbIE OLEHKHM TECTOB M0 JIEKIMOHHOMY
MaTepuaily U TeMaM, BHIHECEHHBIM Ha CaMOCTOSATEIbHOE O0yUEHUE.

TectoBoe 3a/1aHuEe B CUCTEME QJICKTPOHHOI'O O6y‘~ICHI/I5{ Moodle Bxmrouaer 30 BOITPOCOB, B

CIlyuaifHOM TOps/IKe BBIOpAaHHBIX W3 OaHKa BoOImpocoB. OOydaromemycsi IpefoCcTaBiseTCs 2
HOMBITKY, 110 45 MUHYT KaXJasl.

Kpurepuu oueHku:

«3a4TE€HO» BBICTABISETCSA OOYyYArONMIEMyCs, €CIIM WTOTOBOE TECTHPOBAHHE B CHCTEME
3JIeKTPOHHOT0 00y4yeHue Moodle BeimoHeHo ¢ pe3ynbratoM 50% | BIIIIE;
«HE 3aYTCHO» BBICTABIACTCA OOYYAIOUMIEMYyCs, €CIIH HTOTOBOE TECTHPOBAHHUE B CHCTEME
anekTpoHHOro ooyuenrne Moodle BeimosHeHo ¢ pesynbTatoM 49% 1 HUXKE.

asrODE

™=

B

=

BapuaHThI 3a1aHui1 1JIs1 KOHTPOJIbHON PadoThI

Bapuanr Ne 1
TexHOOoTHsI KIIMEHT CepBep.
3amaum, KOTOpBIE pelIaeT ananu3 boiabImx JaHHBIX.
Cuctemsl 06paboTku bonbmux ganneix. Otan «Coop nanHbix (Data Staging)».
[Tnardopma Bonpmmx nanasx Hadoop.
Hopmanm3anus ganaex B MySQL.
BapuanT Ne2
OCHOBHBIE KOMITOHEHTHI CETH.
TexHomnorus pacripenen€HHbIX Berunciennit MapReduce.
Cuctembr o0pabotku bomemux mganubix. Otan  «lIpeacraBienue pes3ynbTaToB
(Consumption Layer)».
[Tnatdopma Bonpuux ganusix Spark.
Pensiunonnas Mojienb JaHHBIX.
Bapuant Ne3
Haznauenue nporokona HTTP.
Tumsr NOSQL.
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Cuctembl 00paboTku bonbimux qannbeix. Otan «AHanu3 qaHHbIX (Analysis Layer)».
[Tnatdopma Bonpmmx ganusix Solr.
[Tonstue «npexacrasienue» B MySQL.
Bapuant Ned
OTKpbITHIC TaHHBIC. VICTOYHUKY OTKPBITHIX JaHHBIX.
SI3bIKH TPOrpaMMHPOBAHUS 1Sl pabOTHI ¢ (HPEHMBOPKAMH JTaHHBIX .
Cucrema yrpaiieHus motokamu nanHbix Apache Kafka.
[Tnardopma bonpmux ganusix Windows Azure HDInsight.
Tunst qaaaeix B MySQL.

How

o

arONE

Bapuant NeS
CaoticTBa boibIux JaHHBIX.
O06opynoBanue s 00padoTKku boabIMX TaHHBIX.
Cucrema yrpaiienus morokamu nanibix Niagara Files (NiFi).
Cucrema 06pabOTKH JaHHBIX B pealbHOM Bpemenu Apache Storm.
Bribopka nanneix B MySQL. Onepatop Select.

Bapuant Ne6

arONE

Orpannuennst RDBMS.
[Tpumeps! ppeiiMBOPKOB, 00ECTIEUUBAIOIINX YIIPABICHUE TOTOKAMHU JAHHbBIX.
Cucrema yrnpapieHus IOTOKaMK JaHHbIX Flume.
Cucrema 00pabOTKH JaHHBIX B peaibHOM Bpemenu Apache Spark.
KomrmbroTepHbie crcteMbl xpaHeHus (Ha npumepe MySQL).

Bapuant Ne7

arONE

ACID TtpeboBaHwUS.

[Tpumeps! GppeiiMBOPKOB, 00ECIICUNBAIOIINX XPAHCHHUE TAaHHBIX.

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

Cucrema ynpasnenus: boinpmmmu nanasivu ZooKeeper.

OOBeKTHO-OPUEHTUPOBAHHBIE 0a3bl JAHHBIX.
Bapuant Ne8

NoSQL. IMpuamunuaneaoe ommmaue ot MySQL.

[Tpumeps! GppeiiMBOPKOB, 00ECTICUNBAIONINX AHATUTHYECKYIO 00pa0OTKY JaHHBIX.

Cucrema xpanenus bonpimx qannsix OpenStack Swift.

Cucrema ynpasienust bonpummu qanabivu Atlas.

OOBEKTHO-PENAIIMOHHBIE 0a3bI TAHHBIX.
Bapuant Ne9

VYpoBHU cucteM 00paboTKu BoabIMX qaHHBIX.

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

Cucrema xpanenus bonbimx qanusix Cassandra.

Ananutryeckas miardopma RapidMiner.

Tune! JaHEBIX JaThl U BpeMenu B MySQL.
Bapuant Nel0

abrwN PR abhowdE

arONE

[TapcuHr.

Cuctemsl 06paboTku bonbmux nanneix. Oramn «IIpuem gannsix (Data Ingestion)».
Cucrema xpanenus bonbimx ganasix Apache Drill.

Amnanmutnaeckas miarpopma STATISTICA Data Miner.

Jlormueckue oneparopsl B MySQL.

arLONOE

KontponbHast pabGota BeImonHseTcs oOydarouuMmucs 3ao4yHod (opmbl. Craercss Ha
IIPOBEPKY NPENOAABATENIO B IIEPUOJL CECCUH.

[Ipy omeHKE KOHTPOJIBHOW pabOTHl OMPENENSIOTCS BbIAEPKAHHOCTh TpeOOBaHUN K
0(pOpMIICHHIO KOHTPOJILHOW pabOThI, COOTBETCTBUE COJEPKAHUS 3aJaHHOMY BapHAaHTY, IOJIHOTA
M TOCIEA0BATENIBHOCTh M3JI0KEHHSI, HAJU4Me JOCTATOYHBIX ITOSCHEHHMM, YHMCIO M XapakTep
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OIIMOOK (CYIIECTBEHHBIC WM HECYIIECTBEHHBIE), a TAK)KE OTBETHl HA YTOUHSIOIIHNE BOMPOCHI
IpernojaBaTesis o COAEPKAHUIO KOHTPOJIBHOM.

Kpurepuu oneHku:

- OIIEHKAa «3a4TEHOY» BBICTABIISICTCS 00YJArOMIEMYCsl, €CIIM KOHTPOJIbHASI pab0oTa BBIMOJHEHA T10
CBOEMY BapHaHTY, JOMYIICHO 110 KAKIOMY 3aJJaHHIO 110 OJHOM HeCyIecTBEHHON OmiOKe U B
OJIHOM 3aJlaHWH JIOMYIICHA OJIHA CYIIECTBEHHAs OIIMOKA, MPUBEICHBI CXEMbI, TAOIHIIBI U
PHUCYHKH, TpeOYIOIIHE ITH MOSICHEHUS 110 padoTe.

- OIIEHKA «HE 3a4TEHOY» BBICTABISICTCS 00YJarOMIeMYyCsl, €CJIH KOHTPOJbHAsI padoTa BBITIOJIHEHA
HE IO CBOEMY BapUaHTy, IOIYIIEHO IO IOJIOBMHE 3aJaHUH IO OJHOW CYIIECTBEHHOM
OmurOKe, HE TMPUBEACHBI CXEMbI, TAONIUIBI U PHUCYHKH, TPEOYIOUIHME STH MOSICHEHUS TIO0
pabore.

Tembl pepepaToB

1. KiroueBsie anemenThl TexHooruu Data Warehousing:
1.1. KoHrenryanbHas apxUTEKTypa cucteM Ha ocHoe Data Warehousing.
1.2. lIpakTHyeckoe HCIOIB30BAaHUE TOHATHS «UHTEIUIEKT Ou3Heca» B TexHojormum Data
Warehousing.
1.3. Konnenmus meneBoro pacupocTpaHeHus: HHPOpMaIum.
1.4. OcHOBHBIE CBOMCTBA XPaHUMBIX U 00pabaThHIBAEMBIX JaHHBIX.
1.5. KomnonenTs! XpaHnuiuiina JaHHBIX.
1.6. Pa3Hble kareropuu NporpaMMHbBIX CUCTEM (XpPAHWIMIIE JaHHBIX, BATPHHA JAHHBIX ).
1.7. CBa3b TexHOMOrMM XPaHUIUILA JAHHbIX.
1.8. CBs3b TexHonoruu Xpanwmin gaHHeIX ¢ ERP- 1 CRM-cucremamu.
2. KonnenryanpHoe MojenupoBaHue HHOOPMAIIMOHHBIX IOTPEOHOCTEH B  TEXHOJOTHUH
XpaHWIHI TaHHBIX:
2.1. OGmue MeToIbl CTPYKTYPHUPOBAHUS HHPOPMALIUH B MIPOIECCE IPUHSATHS PEIICHHH.
2.2. NndopMmaiiioHHoe MOAETUPOBaHUE KOPIIOPATUBHBIX JaHHBIX.
2.3. busHec-pa3MepHOCTH U OU3HEC-METPHKH.
2.4. MHOTOMEpHBIH aHAJIN3 pa3MEepHOCTEH.
2.5. cnonp30BaHUE METOIOIOTHH COBMECTHON Pa3pabOTKH.
2.6. Cioco0bl aHaIM3a CyIECTBYIOLIEH JOKYMEHTAIUH.
2.7. BoipaboTka TpeOOBaHHA K OT/IEIbHBIM KOMITOHEHTaM.
2.8. XpaHuiuIa JaHHBIX HA OCHOBE MH(OPMAIIMOHHBIX TOTPEOHOCTEH.
3. O030p apXHUTEKTYpPBI CUCTEMBI IPUHSATHS PEIICHHIA:
3.1. Apxurektypa CIIIIP Ha ocHOBE TEXHOJIOTMM XPaHMWINIIA JAHHBIX.
3.2. TlonsTHE MHTETPAITUH TPUIIOKESHUN TPEATIPHSITHS.
3.3. Ha3zHaueHne W NPUHIMIIBI MHTETPAllMd OCHOBHBIX MOJCHCTEM: HCXOJHBIE JIaHHbIE,
TpaHchopMaInus JaHHBIX, XpaHEHHE JaHHBIX, PACIIPOCTPAaHEHHUE JaHHBIX.
3.4. OcobenHocTH apxuTeKTypsl pacupeaenuteabHsix CIITIP.
3.5. TIpuHIHIIEI BEIOOpA IPOTPAMMHBIX PEATU3AINA IS TIOJICHCTEM.
3.6. IIpumeps! CyIIECTBYIOIUX TPOrPAMMHBIX PELICHUH.
4. TlpencraBnenue u 00pabOTKa METAaIaHHBIX B CUCTEMAaX MOACPIKKH MPUHSITHS PEIICHUM:
4.1. IToHsATHE METAJaHHBIX U UX POJIb B CUCTEME MOIEP)KKH MIPUHSATHUS PEIICHUH.
4.2. Pa3HOBHJHOCTH METAJaHHBIX 1O (PYHKIMOHAIBHBIM OOJIACTSIM M HMX HCIOJIh30BAHUE B
JIeTTIOBOM JIeATEIbHOCTH.
4.3. TlaccuBHBIC M aKTUBHBIC METAJaHHEIE.
4.4. VI3BieyeHre 1 UCIIOJIb30BaHNE METAAHHBIX B MPOLIECCE Pa3pabOTKU CUCTEMBI.
4.5. CtangapThl Ha IIpesicTaBlIeHUE U 00pabOTKy METaaHHbIX.
4.6. MaummatnBa CWM — 00BeKTHO-OPHEHTUPOBAHHAS CTaHAApPTH3AIUs METAaJaHHBIX Ha



10.

ocHoe UML.

Wudopmannonnoe MoaenupoBanue B rexuosoruu Data Warehousing:

5.1. Crenu¢pmuyeckue XapaKTePUCTUKH aHATUTUYECKUX MOJICIICH JTaHHBIX.

5.2. B3auMocBs3b C peNIIMOHHON MOJIETIBIO JaHHbIX.

5.3. Tabauip! (aKTOB U TAOIHIIBI PAa3MEPHOCTEH.

5.4. TIpornecc nepexoaa oT HHGOPMAITMOHHBIX TPEOOBaHUI K pa3pabOTKe MOJCIIN JaHHBIX.

5.5. STAR-cxema.

5.6. Metoapl  MH(POPMAIIMOHHOTO  MOJICIMPOBAHUS  COOBITMH W TEMIOPAIbHBIX
XapaKTePUCTHK.

5.7. Metozsl onpeeneHus KIFOYEeBbIX aTpHOYTOB.

5.8. Peanmzanust OOHOBIICHUI B TA0IHIIAX PAa3MEPHOCTEH.

5.9. SNOWFLAKE-cxema.

5.10. Tabnuibl arperupoBaHHBIX (PAKTOB.

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

6.1. HasnaueHne u OCHOBHBIE TpeOOBaHHMS K IIOJCUCTEME 3arpy3ku, BepH(UKanuu u
ouncTku gaHHbX (ETL).

6.2. CiocoObl M3BJICYCHHS AAHHBIX U3 onepannoHHbIX b/l M BHEMIHWX W MH()OPMAIIMOHHBIX
HUCTOYHUKOB.

6.3. MeToas! TpaHCPOpPMALIUU TaHHBIX.

6.4. l3BecTHbIC MPOrpaMMHBIE CPEACTBA Bepu(UKAIIMYA U OUUCTKU JAHHBIX.

6.5. Crangaprusanus 3arpy3ku, Bepu(UKaIUd U OYUCTKH JTAHHBIX.

6.6. [lousTHe KayecTBa TAHHBIX.

6.7. MeTozpl ¥ CpeCTBA IMOBHIIICHUS KAYeCTBA HCXOIHBIX JaHHBIX.

Pacnpoctpanenue u mnpezacraBieHue HHPOPMAIMU B CHCTEMax TOJACPKKUA MPUHATHUSA

peLIeHu:

7.1. OcHOBHBIE YepThl MPUHILIUIIOB IesneBoro pacnpoctpaHenus uHpopmarnuu B CIIIIP Ha
OCHOBE TEXHOJIOTHH XPAHIIUII JaHHBIX.

7.2. Buasl nH(GOPMAIIMOHHOTO COJIEPKaHUS.

7.3. Kareropuw mmoyib30Bareiieil CHCTEMBI U UX HH()OPMAIIMOHHBIC TPEOOBaHMUS.

7.4. Tumbl IPOrpaMMHBIX CPEACTB, UCIIOJIb3YEMBIX JJI PACIPOCTPAaHEHUsI UH(POPMAIIUH.

[Toct poeHre U KCIIOTB30BAHKUE CUCTEM Ha OCHOBE TexHoJoruun OLAP:

8.1. OcuoBuble ommmums TexHomoru OLAP (On Line Analytical Processing) ot
TPAIUIIMOHHBIX CITOCOOOB aHAJIM3a JTaHHBIX.

8.2. IHCTpyMEHTBl M METOJbl AHAIUTUYECKOH 00paOOTKH IaHHBIX: TUNEPKYO, CBEpTKa,
TIOBOPOT, KOHKPETU3AIHS, TOJTyYSHHE CIIOSL.

8.3. Paznuunbie Moienu aHanutudeckoit 0opadbotku nanusix: MOLAP, ROLAP, HOLAP.

8.4. Metozs! peanmzanuu OLAP-cucrem.

Texuonorust DataMining (sacts 1):

9.1. OCHOBHBIE MMOHATHUS TEXHOJIOTHH.

9.2. Crenuduka aHAMM3UPYEMBIX JAHHBIX: pa3peKeHHbIE, OTCYTCTBYIOIIME U HETOYHBIE
JTaHHBIC.

9.3. Pa3BenouHbli aHAIN3 JaHHBIX, aHATINU3 TEHIECHIIHH.

9.4. TlpenckasaTebHBIC U OMUCATEIBHBIE MOJIEIH.

9.5. [lpenmymiecTBa  HMCHONB30BaHMs — TexHomormum  DataMining npu  BeIpaboTke
CTPaTErHYeCKHUX PEIICHUH U TPUMEPHI U3 PEATbHBIX MPUKIAIHBIX 001acTel.

Texuonorust DataMining (uacts 2):

10.1. MarteMaTiyeckrue OCHOBBI OCHOBHBIX KJIACCOB METOJOB: TAaONWIIBI W JIEPEBBS
pelleHni, acCOolMaTUBHBIE TPaBUIIa, UepPAPXUUECKasi, arJIOMEpaTUBHAS U JUBU3MOHHAS
KJIaCTepU3aIlHs, UEePAPXHUSCKUE METOJBI KJIACCU(UKAIIMUA, HEHPOCETEBBIE AJITOPUTMBI,
TeHETUYECKUE aITOPUTMSL.

10.2. MeTopl TpUMEHEHHUS CTAaTUCTUYECKOTO MOJICITMPOBAHUS.

10.3. Knactepuzanus ¢ HCIIOIb30BaHUEM TEOPHH MHOYKECTB.



11. Texuonorus DataMining (uacts 3):

11.1. W3BecTHBIE CXEMBI W QITOPUTMBI  TNPEABAPUTEIBHOW  TOATOTOBKA U
npeoOpa3oBaHusl JaHHBIX: BBIOOP aTpUOYTOB, IUCKPETU3ALUs, MHOTO()AKTOPHBIN
aHaJu3.

11.2. OcHoBHBbIE 3Tanbl NOJAECPKKU IPUHIATHS PELIEHUI IPU UCIIOIb30BAaHUU JECPEBHEB
pELICHNH, aCCOLIMAaTUBHBIX MTPABUII U aITOPUTMOB KJIaCTepU3aLIUH.

Pedepar mnpenocraBiseTcss TpenojgaBaTteqrd B AJIEKTPOHHOM Buue. I[lpenonaBareib
OILICHUBACT KAYECTBO HM3JIOKEHUS MaTepuaia, BBIICPNKAHO JIU (OPMATUPOBAHKE IO 3a[aHHBIM
TpeOOBaHUSM, HAJIMYME aBTOMATHUYECKOTO orjaBiieHUs. CTYACHTY 3aJIal0TCsl BOIPOCHI 110 TEME
pedepara u o opopmienuto padotel. [locne 3amMUTHI U3 BCEX NEPEUHCICHHBIX BhIIIE (GaKTOPOB
dbopMupyeTcs OleHKA.

Bomnpocs! k 3amuTe pedpepara

AKTYaJbHOCTh BBIOpaHHOMN TEMBI.
HccnenoBaTenbCKuil KOMIOHEHT B paboTe.
BeiBoz 110 taHHBIM pedepaTa.

JlnaHbI HHTEpEC K BBIOpaHHOH TeMe pedepara.
Touka 3peHus 10 OCHOBHBIM HO3HLMAM pedepara.

agrwdE

OOyuJaronuiics MpeIoCcTaBiIsIeT MPEoIaBaTelto pedepaT B AIEKTPOHHOM BUC U OTBEYACT
Ha BOIIPOCHI, Kacaroluecs Coaepkanus 1 opopmieHus pedepara.

Kpurepuu oueHku:

- OLIGHKA «3a4YTE€HO» BBICTABIAETCS OOyyalolIeMycs, €CIU TeMa COOTBETCTBYET BapHaHTY,
packpbITa, TEKCT OTPOPMATHUPOBAH, 1aHbl OTBETHI HA BOIPOCHI MPEINO/1aBaATENS;

- OILIEHKA «HE 3a4TE€HO» BBICTABIISAETCS 00YYarolIEMyCsl, €CIM TeMa HE COOTBETCTBYET BapUaHTy
WM TIOJTHOCTBIO HE PACKphITa, OTCYTCTBYET (hOpMaTHpOBAaHME, OOydYaIOLIUMICS 3aTpYyIAHSETCS
OTBETUTH Ha BOIIPOCHI MPENOIaBATENS.



