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1. KpaTkasi xapakTepucTHKA JUCUUILIHHBI (MOTYJIA)

PabGouas nporpamma gucuurmimuabel (Moaynsi) «WHkeHepusi MaHHBIX» COCTaBJ€HA B
COOTBETCTBUHU € (eaepaiabHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICHIETO
oOpa3oBanus — Oakanaspuar no HanpasiaeHuio 02.03.01 «Maremarrka 1 KOMIIbIOTEPHBIE HAYKHY,
npodunb «VCcKycCTBEHHBIH WHTEIJICKT», YTBEPXKACHHBIN Npuka3oM MUHHCTEpCTBA HAyKU U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roaa.

Uzydyenune pucumiinHbl (Moayns) «VHkeHepus ITaHHBIX» CHOCOOCTBYET CO3JaHUIO
Ha/IeKHON MHPPACTPYKTYphI 11 2PPEKTUBHOTO aHANM3a U 0OpAabOTKH JAaHHBIX, YTO SBISETCS
KIIFOYEBBIM U1l TPUHATHS OOOCHOBAaHHBIX pEIICHUN B 00JACTH NPOAYKTOBOM aHAIUTHUKU.
OcBoeHHE H3THUX TEXHOJOTUH TMO3BOJSET YIYYLIMTh YIPABICHUWE MaHHBIMA W YBEIUYUTH
MIPOU3BOIUTENILHOCTh AHATUTHYECKUX MPOLIECCOB.

MecTo JUCUMIIIIMHBI (MOXYJIS)) B CTPYKTYpe 00pa30oBaTeibHOM MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YUSOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOGUIH
«VICKyCCTBEHHBIM WMHTEIUICKT» W BXOJWT B BapHAaTUBHYIO 4acTh bioka 1, dopmupyemyro
y4acTHUKaMH 00pa30BaTEIIbHBIX OTHONICHH, KaK TUCITUIUIMHA TI0 BEIOODY.

Jucnunnuza (Moxyinb) usydaercs Ha 3 win 4 xkypce B 6,7 uinm 8 cemecTpe 1o BbIOODY.
JocTyniHa K M3yYEHHUIO TOCJIE€ YCIEIIHOTO OCBOEHHUS OJHOM U3 MUCHMIUIMH (MOIYJIeH):
«Pa3zpaboTtka Ha Python», «SQL u 6a3bl TaHHBIX).

Heap u3ydeHusi TMCHUNIMHBI (MOayJsi): GOpMUPOBaHHE HABBIKOB cOOpa, aHanH3a U
WHTEPIIPETAIIMA JAHHBIX IS ONTHMHU3AIMUA TPOIYKTOBBIX PEIICHUH W TIOBBIIICHHS HX
3(PEKTUBHOCTH HA PHIHKE.

3agauu u3ydeHus JUCIHUITHHBI (MOTYJIs):

—OCBOHUTh METOJIBI HMHTETPAlMA W B3aMMOJCHCTBHS  PA3JIMYHBIX KOMIIOHEHTOB
pacnpeneIéHHBIX CUCTEM XPAHECHUS U 00pabOTKY JTaHHBIX;

— HAyYUTHCSA TPOCKTUPOBATh JPPEKTUBHBIE CXEMBI JAHHBIX C Y4ETOM TpeOOBaHMIA
MIPOU3BOTUTENLHOCTH U MacIITaOUPyEeMOCTH;

— OCBOUTH TOJXOJbl K aBTOMATHU3AI[MH IPOILIECCOB TMepeaayu U 0O0pabOTKH JTaHHBIX B
KOPIIOPATHBHBIX CUCTEMAX;

— pa3BUThH HABBIKK KOHTPOJIS KA4eCTBA JJAHHBIX U BHEAPEHUS MEXaHU3MOB MOHUTOPHHTA B
MOTOKaX JIaHHBIX;

— HpI/I06p60TH YMCHUA OIITUMHU3alnuHn BBIYHUCIIMTCIIBHBIX peCypcoB JJIA IIOBBIIICHUA
3¢ deKTUBHOCTH pabOTHI cUCTeM 00pabOTKH JaHHBIX

B pe3yabTate 0ocBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOMIUIAICS 10/I2KEeH:

3HamMb:

— OCHOBHBIE KOHIICNIIHU paboTHI MI1aThOpM JTaHHBIX;

— pacnupeaciaCHHbIC CUCTEMbI XPaHCHU A, OCHOBHBIC KOMIIOHCHTBI 1 METObI pa6OTBI C OGBCKTHBIM
xpaHunuieM (s3);

— OCHOBHBIC KOHICTIUH 1 NIPUHIUIIBI ITIPOCKTUPOBAHWA aBTOMATU3UPOBAHHBIX ITOTOKOB JJAHHBIX
(maitraHoB);

— OCO6CHHOCTI/I MCXaHU3MOB XpPAaHCHUA NOaHHBIX B CliCkhOllSC 1 HCIOJB30BAaHUEC BHCUIHUX
HNCTOYHHKOB,

— ApPXHUTEKTYypa CUCTEMbI INIAHUPOBAHUA ITIOTOKOB JJaHHBIX B apache airﬂow;

— MPHUHIMIIEI HHTETPAIMK JaHHBIX Yepe3 Opokepa coodiieHuit Ha mpumepe kafka;

e 6330BBIC IIPUHIAIILI OIITUMU3AIUN U IIPOBEPKU KAYCCTBA JaHHBIX,

— POJIb UHCTPYMCHTOB de B CO31aHUU HHaT(i)OpMBI JaHHBIX

— YacCTbIC CLICHAPUHN UCIIOJIb30BaHNUA HHCTPYMEHTOB B KOHTCKCTE HHaT(i)OpMI)I JAHHbIX.

ymemo:

— 00pabatbIBaTh (hailsibl B XpaHUIUIIIE S3 Yepe3 CTaHIapTHbIE OUOIHOTEKY;

— paspabaThIBaTh elt-mporeccsr;
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— 00pabaTbIBaTh HECTPYKTYPUPOBAHHBIE H CTPYKTYPHPOBAHHBIC JTaHHBIC;

— OpraHU30BBIBATh XpaHEHUE M OOpabOTKYy NaHHBIX B CyOJ C MOJEPKKON MacCHBHO-
napajuieIbHON 00pabOTKH TaHHBIX;

— HWCIOJIb30BaTh BHEITHUE NCTOYHUKHU B 3aMPOCAX;

— 00pabaTkIBaTh MOTOKOBBIC IAHHBIE C MPUMEHEHHUEM OpOKepa COOOIICHUH;

— ONTHMH3UPOBATH 3aIIPOCHI;

— BCTpaWBaTh MPOBEPKH KAYECTBA JIAHHBIX B TIOTOKU JIaHHBIX.

enademp:

— HaBBIKOM ITOCTPOCHUS aBTOMATU3UPOBAHHBIX TOTOKOB JTAHHBIX;

— TIPaKTUKOH ucnonb3oBanus data lakehouse Ha HagabHOM YpOBHE;

— crocobamMu MOCTPOCHUST BUTPUH AaHHBIX Haj data lakehouse;

— WHCTPYMEHTAMH pacrpeeIeHHON 00paboTKa TaHHBIX.
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2. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMbie B pe3ylbTaTe OCBOSHHUS IUCHMIUIMHBI (MOIYJS) MpH
IPOBE/ICHUH yUEOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yYarOLIMXCs € eJarorn4ecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PaOOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xanue Nuaukartop IlepeyeHb MJIAHMPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHIIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
YK-2. CriocobeH onpeaensTh YK-2.1. 3HaeT AEHUCTBYIOIINE PABOBbIE HOPMBI,
KpYT 3aJa4 B paMKax PETYIUPYIONIUE ACITEILHOCT B 001aCTH
MIOCTaBJICHHOH LieJIU U peleHus 3a1a4, OCHOBHBIE METOJIbI U
BBIOUPAThH MOJIXO/IbI K OTpEIeNICHUIO Kpyra 3a1a4
ONTUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaensaTh Kpyr 3aaad B paMKax
UX PELICHUs, NCXOIS U3 [IOCTaBJICHHOH L€, BEIOUPATh
JEHCTBYIOIINX ONTUMAJIbHbIE CIIOCOOB! peIICHHS 3a1a4,
MPaBOBBIX HOPM, YUUTBIBAs UMEIOIINECS PECYPCHI U
MMEIOIUXCS PECYPCOB U OTpaHUYCHHUSI
OrpaHUYEHUM YVK-2.3. NMeet npakTUYECKUNA OMBIT IPUMEHEHHUS
3HAHHUH O MIPABOBBIX HOPMAX U pecypcax B
peaTbHBIX CUTYalusX, pa3padOTKU U
peanu3alyy peleHU B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYECHUSIMH
YK-9. CriocobeH npuHUMATh YK-9.1. 3HaeT OCHOBHBIE 3KOHOMHYECKHE TEOPUU U
000CHOBaHHBIE NPUHIIMITEL, HOPMATUBHBIE U TIPABOBBIC
9KOHOMHUYECKHE aKThl, PETYJIUPYIOLINE YKOHOMUYECKYIO
peLICHNs B Pa3IMYHbIX JESITENbHOCTh
o0macTsix YK-9.2. YMeeT aHanU3UpOBaTh SKOHOMUYECKYIO
KU3HEIEATEIBHOCTH NH(OPMALIO U JaHHBIE; pa3pabaThIBaTh U
000CHOBBIBaTh 3KOHOMUYECKUE CTPATETUN
U pelICHHUS
YK-9.3. NmeeT npakTH4eCKHii ONBIT B TPUMEHEHUHU
9KOHOMHMYECKHX 3HaHUI B PeaTbHBIX
CUTYyalusax U MPOeKTax
OIIK-7. Crnocoben OIIK-7.1. 3HaeT 0a30BbIe SKOHOMUYECKHE ITOHSTHS,
UCIIOJIb30BaTh OCHOBEI OCHOBaHHbBIE Ha TIPUMEHEHHUN
9KOHOMHMYECKHX 3HAHUH MaTeMaTHYECKOT0 aHaJIN3a
B Pa3NUYHBIX chepax OIIK-7.2. YMeeT UCIob30BaTh 3KOHOMUYECKUE
KUIHEEATETHHOCTH 3HAHUS JUIsl ONITUMHU3AIIUH U pElICHUs 3a1a4
pOo(heCCUOHAIBHON JISATEIIbHOCTH
OIIK-7.3. NMeeT npakTH4eCcKUil ONBIT B IPUMEHEHUU
9KOHOMHYECKHX 3HaHUH B
npodecCHOHATLHON 00J1acTH
OIIK-8. Criocoben OIIK-8.1. 3HaeT OCHOBHBIE MIPABOBBIE TTOHATHUS U
MCIIOJIB30BaTh OCHOBEI 00J1aCTH UX UCTIONIB30BAHUS
MPaBOBBIX 3HAHUH B
pasanuHbIX cdepax OIIK-8.2. YMeeT ucrnonb30BaTh NPaBOBHIC 3HAHUA B
JKHU3HEOCATECIbHOCTH HpO(i)eCCHOHaHLHOI)'I JCATCIIBHOCTHU
OIIK-8.3. NmeeT mpakTHYECKHA OTIBIT IPHMEHEHUS

IIPABOBBIX 3HAHUH B MPOQECCUOHATHLHON
obiacTu
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3. TemaTrnyeckui mjiaH

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUMIIIMHBI Ayautopuas pagora (TexyLumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnesaemocr)
KHe padora
3aHSATHA)
1 Bsenenue B 2 2 8 JloMarraue
WHXCHEPUIO TaHHBIX 3aJlaHus
Tect
2 OpraHu3aIus I0TOKOB 4 4 16 Jomarame
JTAHHBIX 3aJlaHus
Tect
3 Pacnipenenéanas 6 6 26 Jomarame
00paboTKa TaHHBIX 3a/IaHus
Tect
4 [ToTtokoBas 0OpaboTKa 2 2 8 Jomamaue
JTAHHBIX 3aJIaHus
Tect
5 IToBTOpEHUE. 2 2 8 Jomariinue
HNuTterpaiys 1aHHBIX B 3aJIaHUs
Data Lakehouse Tect
Kontponbhas
pabota
6 Co3nanue BUTPUH B 6 6 26 Homaminue
aHanuTHIeCKuX bJJ 3aJaHUs
Tect
7 Onrumusanus 2 2 8 Jlomarnaue
3arpocoB B 3aJlaHus
pacnpenenéHHbIX Tect
CUCTEMax
8 KauecTBO TaHHBIX 2 2 8 Jlomaraue
3aJlaHus
Tect
9 [Tnardopmbl TaHHBIX 4 4 18 Jomaiiiaue
3aJlaHus
Tect
IK3amen 4
Hmozo: 30 28 6 126
Obvem oucyunaunovt (Mooyns) 190
(6 ak. u.)
Obvem Ooucyunaunsvt (Mooyns) 5
(6 3au. eo.)
4. Copepxxanue TUCHUILTHHBI (MOTYJIs1)
Nen/m | HammeHoBaHue pa3jaesa Conep:xaHue TUCHUILTHHBI (MOYJIs) IO TeMaM
AUCIMTIIMHBI (MOIYJIsI)
1 BBenenue B HHXKEHEPUIO Benenue B nmxeHeputo gaHHbIX. [Ipodeccus 1 OCHOBHBIE KOHIETIIIHH

JaHHBIX

Opraau3aIus T0TOKOB
JIAHHBIX

OpkecTpaliys IOTOKOB JaHHBIX ¢ OMOIIbI0 Airflow
AsroMaTtmzanusi nporecco ETL ¢ QaiiioBeIMH M peNSIUOHHBIME
VCTOYHUKAaMH JaHHBIX
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3 Pacnipenenénnas oopadorka | Mcmonb3oBanue Spark SQL mis uteHus u 3amucu ¢aiisios B S3
JTAHHBIX O6paboTKa CTPYKTYpUPOBaHHBIX MaHHBIX U Apache Iceberg
Wnrterpamus Spark u Airflow. OOpaboTka HeCTpyKTYpPHPOBaHHBIX
JAHHBIX
4 [ToTokoBast 06paboTKa Ucnonp3oBanne Apache Kafka B kadecTBe HCTOYHWKA IaHHBIX.
JAHHBIX IToToxoBast oOpaboTka B Spark
5 ITosTOpenue. MHTerpanus [MoBropenne. MnTterpanus nannueix B Data Lakehouse
nansbix B Data Lakehouse
6 Co3znmaHre BUTPUH B MexaHnU3MBI XpaHeHus 1 00paboTku manHeixX B kiacrepe ClickHouse
aHanuTuueckux bJ[ Pazpaborka 3ampocoB u oOparieHre K BHEITHAM HCTOYHHKAM B
ClickHouse
IToctpoenue arperupoBaHHBIX BUTPUH c MOMOIIBIO
MaTepUaTM30BaHHBIX MPEACTABICHIH
7 OnTuMu3anus 3aIpocoB B OnruMu3anus 3ampocoB B Apache Spark
pacnpefenéHHbIX CUCTEMax
8 KauecTBo naHHbIX BBejieHre B KOHTPOJIb KadecTBa JAaHHBIX
9 [Tnardopmbr naHHBIX KommnonenTsl 1utatopM maHHBIX. 3afaydl WHXEHEPUH [TaHHBIX B

maThopMe TaHHBIX
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5. YyeOHo-MeTOOHUYECKOE 00ecreueHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoOCTPaHsIEMOro IPOTPAMMHOTO O0ECHEeUYeHHs, BKJIIOYAas MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOIydaeT WHIWBULYaJTbHBINA
HEOTPAaHWYEHHBIH  JOCTYN K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHMBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIA K pecypcaM 3 Jr000i TOUYKH, Tlie eCTh NOJAKII0OUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €T0 IPEICIIaMH.

Crynentam oOecreyeH yIaleHHBIH JOCTYI K COBPEMEHHBIM MPO(ecCHOHAIBHBIM 0a3aM
JAHHBIX U HH(GOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Kapay, X. MW3yuaem Spark. MojgHUEHOCHBIM aHaIUM3 AaHHBIX : MPAKTUYECKOE
pyxoBoactBo / X. Kapay, D. KouBuncku, [1. Bengenn, 3. Mareii ; nep. ¢ anri. - 2-e u3a. - Mocksa
: MK IIpecc, 2023. - 305 c. - ISBN 978-5-89818-320-2. - Tekcrt : anekTpoHHbid. - URL:
https://znanium.ru/catalog/product/2102607.

Jlonoanumensnan numepamypa:

1. Xapencnak, b. Apache Airflow u konBeliepsl 00paOOTKM JaHHBIX : MPAKTHYECKOE
pykoBojactBo / b. Xapencnak, [{. 13 Pyiitep ; nep. ¢ anrn. JI. A. benukosa. - Mockga : [IMK
ITpece, 2022. - 502 c. - ISBN 978-5-97060-970-5. - Tekct : snextpoHHbid. - URL:
https://znanium.ru/catalog/product/2155905.

2. Jleckoger, FO. Ananu3 60pmrx HaAOOPOB AAHHBIX : TPAKTUYECKOe pykoBoAcTBO / [1. JIxk.
VYabman, 1O. JleckoBen, A. Pamxkapaman ; nep. ¢ anria. A. A. CiuHkuHA. - 2-€ u31. - MockBa :
JAMK IIpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : anexkrpoHnbii. - URL:
https://znanium.ru/catalog/product/2102592.

6. MaTepl/laJ'Il)HO-TeXHI/I‘IeCKOG odecneuyenue

YHUBEpCUTET pacrojaraer MaTepualibHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOIICH
JIeMCTBYIOIIMM MTPOTUBOIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieuMBaroleil MpoBeieHUe BCeX
BUJIOB JIUCUMIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW MOATOTOBKM, MPAKTUYECKOW U Hay4dHO-
UCCIIeI0BAaTEIbCKON paboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ay IUTOPUH [T IPOBEACHUS 3aHATUI
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (IpakTUYeCKOro) THIA, TPYIIOBBIX U
VHAUBUAYAIbHBIX KOHCYJIbTAIIMH, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAaIH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHus yaeOHOTro o0opyaoBanus. [loMeneHns: yKOMIUIEKTOBaHbI CIIEUATU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYyUYEHHs, CIy>KaIllUMU JUIs MpEeACTaBICHUs y4eOHOH
uH(popMalru 60JIbIION ayAUTOPHH.

N3yuenne qUCUUIUIMHBI (MOZYIIsT) 0OeCcTIeYMBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKHUMH KaJIbKYJISTOpaMHu;

— CIEUMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasl JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomMerieHus 17151 CaMOCTOATENBHOM paboThl 00yUaroIKXCsl, B TOM YUCIIE TPUCTIOCOOICHHbIE
JUISL MCTIONB30BaHUsS MHBAJIMAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHBl KOMIIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOAKIIOYEHUs K ceTu «VHTepHET» U
o0ecriedeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTEeNbHYI0  Cpeay
YHusepcurera.
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https://znanium.ru/catalog/product/2102607
https://znanium.ru/catalog/product/2155905
https://znanium.ru/catalog/product/2102592

OO0y4aromumMcsl TPeaoCTaBIseTCss JOCTyn (B TOM 4YHCIIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «VHTepHeT», 3EeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubnuoreka elibrary.ru https:/elibrary.ru/defaultx.asp
onbnmoTeka

baza gannbeix mist I'T-cienmuanucros

https://habr.com

3. | baza mannsix ScienceDirect https://www.sciencedirect.com

4. | OdunmanbHblii caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | @enepanbubiii mopran «Poccuiickoe obpasoBanue” | https://www.edu.ru/

6. | Uudopmanmonnas cucrema "Equnoe okno goctyna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. Enunas xomnexius mudpoBerx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHBIA EHTP HHPOPMAIIMOHHO -
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

[lepeuens WHGOPMAIMOHHBIX  TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MO,Z[y.]HO), B TOM 4YHUCJIC KOMINICKT JIMIICH3HMOHHOI'O

MpOorpaMMHOTO  00ecleueHus, COBPEMEHHBIE
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

npodeccuoHambHbIe  0a3bl

JaHHBIX

u

HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | muuensmonHoe
bpaysepsbi:
SAunexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO pacpoCTpaHsIeMoe
Google Chrome 3apy0exkHOe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NPUIOKEHNS
Microsoft Imagine (Visio, OneNote) 3apyOexxHOe JIUIICH3UOHHO®
TeXstudio 3apyOexHOe CBOOOIHO PaCIPOCTPaHAEMOE
Adobe Acrobat Reader 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
IIporpammHoe o6ecnieyeHune 1151 IVIAHMPOBAHHUS M YYeTa BpeMeHH:
Toggle app | sapy6exmnoe | cBOGOIHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonnoe
Cucrtembl ynpapjieHusi 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | 3apyOexHoe | JIMLEH3UOHHOE
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | muuensnonHOe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynprantllntoc: cipaBoyHO-IIpaBoBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security st Ou3neca OTEYECTBEHHOE | JIUIIEH3UOHHOE
Crannaptasiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apyOexxHOE CBOOOIHO PaCIIPOCTPAHAECMOE
Bash (Unix shell) 3apy0OeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Anaconda 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apyOeKHOE CBOOOHO PaCIIPOCTPAHACMOE
CopelliaSim 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Google Colaboratory 3apy0OexxHOe CBOOOIHO pacIpOCTpaHsIEeMOe
IlakeTbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOE
Interactive Disassembler (IDA) 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mHgpopManueii:

Zotero | sapyGexuoe | cBOGOIHO pacmpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeTtoan4yeckue M OLlEHOYHbIE MATEPHUAJIBI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mpouecce nzydenus aucuuiuinabl (Moayis) « MHxeHepust JaHHBIX» B paMKax TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKUE BUJbI YUEOHON pabOThl, KaK JIEKIMH, CEMUHAPBI,
JIOMAIlIHUE 3aJlaHusl, TECT, KOHTPOJbHAsl paboTa, a TakkKe Pa3IMYHbIe BUJABI CAMOCTOSATEIBHOM
paboTel OOyyarouMxcs MO 3a/JaHUI0 MPENoJaBarTess, HalpaBiICHHbIE HAa pPa3BUTHE HABBIKOB
npoeCCHOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MIOOUIPEHNE UHULIUATHB.

Jlexyus — cHCTEMAaTHYEeCKOe, IOCJIEIOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mporecce neknuii peKOMEHIYETCsS BECTH KOHCIEKT JICKIUH: KPaTKO M CXEMATHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepHAIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUSI, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3aIaTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAIlMH UM BO BPEMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (opma yueOHOIl [ESTENBHOCTH, NPOBOAMMAs B y4eOHOM 3aBEJCHUHU IOJ
PYKOBOJICTBOM TpeNoAaBaTelisi, TJie CTYACHTHl AKTUBHO YYacCTBYIOT B OOCYXIEHHSX, HMPAKTHUECKHX
3aJaHMAX U APYruX opMax B3aUMOAEHCTBHAL.

Jns ycnemHon moAroToBKM K CEMUHAPY PEKOMEHIYETCsl 3apaHee 03HAKOMUTBHCS C TEMOU
3aHSATUS U OCHOBHBIMH MaTepuajiamMH, 4TOObl MMETh BO3MOXKHOCTH aKTHBHO y4YacTBOBAaTh B
oOcyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIMPOCHI M WU ISl 0OCYKIEHUS, YTO MOMOKET
Iy0Ke TOHSITh MaTepHuall U IPOJIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIEH.

[lpu pabGore Ham JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIhHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Tarbl, YTOOBI
n30eKaTh TEPerpy3Kd W JIydlle yCBOUTHh Marepuai. lcronb30BaTh pa3lUYHbIE HCTOYHUKH
uHOpMalKK, BKIIIOYas y4eOHUKHU U OHJIAMH-PeCcypcChl, Ul 0ojee riy0oKoro HOHUMaHUS TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TeM U CBHJIETEIILCTBYET O KaueCTBE MOHUMAHUS OCHOBHBIX MOHSTHUN H3y4aeMOTO
Marcpuaja. TecToBBIE 3aaaHus COCTABJICHBI K KIIFOYCBBIM ITOHATHUAM, OCHOBHBIM pasaciiaM,
BAXXHBIM TCPMUHOJIOTHYECKUM KAaTCTOPUAM I/ISY‘IaeMOﬁ AUCHUIIJINHBI.

JIJist OITOTOBKU K T€CTy HEOOXOIUMO 3HATh TEPMUHOJIOTUYECKUH amnmapar AUCIUTLINHBIL,
IMOHUMAaTb CMBICIT HAYYHBIX KaTeFOpI/Iﬁ U YMCTH UX HUCIIOJIB30BaTh B HpO(i)eCCHOHaHBHOfI JICKCHKE.
Brnanenve TOHATUHWHBIM —amnmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJaHHs, IO3BOJISET
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IpEnoJiaBaTeat0  ObICTPO  IPOBEPUTh  YPOBEHb  IMOHMMAHUS  CTYyJEHTAMHU  BaXKHBIX
METOA0JIOTUYECKUX KAaTETOPUil.

Koumponvhas paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aj1a4, KOTOPbIE HYKHO PEUIUTh 3a
OTPaHUYEHHOE BpeMs.

[{enb KOHTPOJIbHOM PabOTHI — MOTYYUTH CHEIHANIbHBIE 3HAHUS [0 OJJHOWU UM HECKOJIBKUM
TeMaM JIMCUUIUIMHBI U TPOJAEMOHCTPUPOBATH HABBIKM UX IMTPAKTUYECKOTO IPUMEHEHHUS.

bonycnvie bannbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT IOJIYYHMTh 32 BBIIIOJHEHHE
JOITOJIHUTCIIbHBIX 3aﬂaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYJIEHTaM YJIy4IIUTb OOLIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) M CTUMYJIMPYET YIiyOJlIeHHOE U3yUeHHEe MaTepHraa.

Camocmosmenvnuaa paboma — paboTa CTYJIEHTOB, HaIpaBICHHAas Ha yriyOJeHHOe
U3y4eHHE OTJICIbHBIX TEM M BOIPOCOB Y4eOHOW AUCUUIUIMHBI (MOIYIIA).

B npouecce camoctosTensHON paboThl CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEH1I0BaHHBIMU
MaTepuaiamMy pU MUHUMAJIBHOM yYacTHH MpernojaBareis. 3aaun CTyIeHTa BKIIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), IOBTOPHOE U3yUYeHHE YUEOHbIX MaTepUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3YUYEHUE JIONOJHUTENIbHBIX TEM, BBINOJIHEHHE YU€OHO-UCCIIEI0BATENbCKUX
3aJJaHui U Jpyroe.

Cucrema OL¢cHUBAHUSA PE3yabTAaTOB oﬁyqe}mﬂ o JTUCHUIIJIMHE (MOI[y.TIlO)

Kpurepun nmosy4yeHusi ypoBHS M OLCHHBAHUA C(DOPMHUPOBAHHOCTH KOMIICTCHIHI 11O
aucuumIMHe (Moay.110) « MH:keHepust JaHHBIX»

OrneHuBaHue ypOBHS Y4EOHBIX JAOCTHXKEHHH, 00ydaromuXcs MO JAUCHUILIUHE (MOIYIIO),
OCYILECTBIISCTCA B BUJE TEKYIIETr0 KOHTPOJISA YCIIEBAEMOCTH U IIPOMEXYTOYHOU aTTECTALIUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
9K3amena, Ipu 3TOM MPOBOJUTCS OLIEHKA KOMITETEHIINH, c(hOPMUPOBAHHBIX 10 TUCHUIUINHE.

Jns oueHMBaHUSA TEKYLIETO KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCSl JACCATUOAIIbHASA IIIKaJIa OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
NATUOAIIILHOM IIKAJION CeIyoUM 00pa3oM, eciIi MHOE HE YKa3aHO B CUiUTadyce NUCUUIIINHBL:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OlleHKAa OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OT1inyHO CTyZeHT MOJHOCTHIO BIIaJeeT 3HAHWUSAMH, U3JIOKCHHBIMU B
9 OTINYHO paboueii mporpamMme, U riIyOOKO OCMBICISAET MUCHUILTUHY. OH
g OTINYHO CaMOCTOSITENTFHO ¥ JIOTHYECKH TMOCTIEeIOBATENILHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsl BHUMaHUE Ha HAUOOJIee BaXKHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATh, KIACCU(PUIIMPOBATH,
0000maTh,  KOHKPETH3HPOBAaTH W  CHUCTEMATHU3UPOBATH
W3YYEHHBIM MaTepuaj, BbIACISAS KIIOUEBbIE MOMEHTHI U
YCTaHABIMBAasT  NPUYMHHO-CICJACTBEHHBIE  CBs3H.  YETKO
(hopMyJIUPYET OTBETHI, YBEPECHHO HHTEPIPETUPYET PE3yJIbTaThI
aHAJM30B U JPYTHUX WUCCIICOBAHUH, & TAKXKE PEIIaeT CIOKHBIC
3agaun. CTYJIEHT XOPOIIO 3HAKOM C METOJIAMU HCCIIC/IOBaHHUS,
HEOOXOIUMBIMHU JIJIsi TPAKTUYCCKOU JCSITEIBHOCTH, U YMEET
CBSI3BIBATh TEOPETUYECKHE ACTIEKTHI JUCIUILTUHBI (MOIYIIs) C
MPAKTUYECKUMH 3aauaMHu.

7 Xoporo Crynent oOnamaer 3HAHUSMH MPEAMETa TMOYTH B ITOJTHOM
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapakTepHCTHKA Pe3yJIbTAaTa 00yUeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

6

Xopouo

o0beMe pabouell TporpaMMBbl M CAMOCTOSITENIFHO, JIOTHUECKH
MOCIIEIOBATEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKLUEHTUPYS BHUMaHUe Ha HanOoJiee 3HaYnMbIX MOMeHTaxX. OH
KJIacCU(pHUIUPOBATD,

YMEET aHAJIM3HUpPOBaATb, CpPAaBHUBATD,

0000mmaTh, KOHKPETH3UPOBATH U

I/I3y1IeHHI>II71 Marepuall, BBIACIAA €TI0 KIIFOYCBLIC ACICKTHI U

CUCTEMATU3NUPOBATh

yCTaHaBJIMBasA CBA3H.

@opMyIUpyeT CBOM OTBETHI,

INPUYUHHO-CIICACTBCHHbIE
YBEPEHHO WHTEPIPETHPYET
pe3ynbTaThl aHAJIM30B W JAPYTUX HCCIENOBAaHHUH, a TaKkxke
pelIaeT CIOXKHBIE CUTYalMOHHbIE 3ana4yu. CTyIeHT XOpouIo
3HAKOM C METOJIaMH HCCIEJOBaHMs, HEOOXOIUMBIMH IS
MPaKTUIECKON yMEeT  CBS3bIBAThH

JCATCIbHOCTH, )51

TCOPETUUYCCKUEC AaCICKThI INpPeIMETa C IMPAKTHUICCKUMU

3aJadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOyiamaer 0a30BBIMU 3HAHHMSMH IO JUCIUILIAHE
(MOJTyIT0), HO MCTIBITBIBACT TPYAHOCTH IIPU CAMOCTOSATEIbHBIX
OTBETax M HCIIOJIb3YeT HeTOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAET ONIMOKH, KACAFOIIHECS CYTH BOIIPOCOB.
CTyaeHT croco0eH peliaTh TOJbKO CaMble MPOCThIC 3a/1aud 1
JINIIb MUHUMAJIbHBIM Ha60pOM

BJIagcCT METOJ0B

HCCIICIOBAHMA.

He cman

He cnan

He cnan

CryneHT He oBIajen 00s13aTeTbHPIM MUHUMYMOM 3HaHUH TI0
MpEeAMETY U HE MOXKET OTBETHTh Ha BOIPOCH, JaXKE €CITH
3a/aer HaBOISIIIIAE

npenoaaBaTeiib JOITOJTHUTCIBbHBIC

BOTIPOCHI.

JucnunnnHa (Moyiib) «HKeHepus TaHHBIX» OLEHUBAETCS CIEAYIOIINUM 00pa3oM:

AKTHBHOCTD Bec KoanuecTBo Onucanue

Tect 10% 13 ®dopMma MPOBEpPKH 3HAHUHN CTYJICHTOB Yepe3
OTBETHI Ha BOTIPOCHI C BEIOOPOM H3
HECKOJIbKMX BapUAHTOB OTBETOB

Jlomarniaue 40% 12 B xone nucruruimael (Moyns) OyneT

3a/1aHuS MPEUIOKEHO 8 JIOMAIIIHUX 33JIaHuH,
KOTOpHBIE SBIISIOTCS 3TAllaMH €TUHOTO
mpoekrta. Kaxknas momarHsis pabora
orenrBaetcs 1o 10-0abHOH 1IKasie

Kontponbaas 20% 1 ITucemennas pabora ¢ HabOpoM 3aaad,

paboTa KOTOpbIE HY)KHO PELIUTh 32 OIPaHUUECHHOE
BpeMsi

DK3aMeH 30% 1 [Ipoekt — uccnenoparenabckas padoTa 1mo
JUCIUILTHHE (MOJTYITIO) M ITPE3CHTAIUS
pe3yabTaTOB

B pamkax n3yuyeHUs TUCHUIUIMHBI (MOAYJIs1) BO3MOXKHO MOJTyuyeHHuEe OOHYCHBIX OallIoB.

@®opmyJia pacuyéra HMTOrOBOil OLEHKH MO AucHUILIMHe (Moayaw) «UH:xkeHepusi
paHHbIX»: «0,1 X cpennee 3a Tectol + 0,4 X cpenHee 3a gomaniHue 3aaanud + 0,2 X KOHTpOJIbHAS
pabota + 0,3 x s3K3aMeH».
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Texkyuuii KOHTPOJIb YyCHIEBAEMOCTH 00y4aIOIIMXCS M0 IUCHUIIMHE (MOLYJII0)

IIpumepHbIe JoOMALIHUE 3aaHUSs

Jdomamnee 3aganmue 1.
VYcranoButh coennuenue ¢ Hive.
[TpocMOTpETh CIMCOK UMEIOIITUXCS 0a3.
Co3znarb cBoro 6a3y Hive TBOW JIOTHH M MEPEKITIOYUTHCS Ha HEE.
N3yuuth cxemy JSON u u3Bneus HHPOPMAIIUIO O COCTABE U THIAX JAaHHBIX.
Coznarp TabauIly — NpUEMHHK JUTSI HCXOAHBIX JaHHBIX O MocTaBkax JSON.
6. Coznarp TabauIly TaHHBIX O JocTaBKax B oopmare CSV s ynoOcTBa
MOCIIEAYIOIIEro aHaln3a.
7. Co3garh TabiuIly — NPUEMHUK JJII UCXOIHBIX TAaHHBIX O MOKymkax JSON.
8. Cosznmarp TabnMIy JaHHBIX O MOKynKax B popmare CSV mis ynoocTBa
MOCJIETYIOIIEro aHaau3a.
9. Coenunutsk ¢ nomortisto 3anpoca HQL nonyyeHHsie B 1. 6 ¥ 1. 8§ TaOIULIBI U
BBIYHCIIUTD CIEAYIONINE METPUKHU:
— KOJIMYECTBO 3aKa30B;
— KOJIMYECTBO JOCTABOK;
— KOJIMYECTBO JIOCTABJICHHBIX €AMHUII TOBApA;
— 00myro cyMMy 3aka3oB (ToJie cost_item).
B pe3ynbraTte BINONHEHUS 3TON 3a]]a41 MBI MTOJIYYHIIU JaHHbIE B IIIOCKOM Buje B Hive.
1. VYcranoBu coenunenue ¢ Hive.
[TapameTpsl MOAKIIIOUEHUS: YKAXKH aJpec XOCTa, MOPT, UM MOJIb30BATENs U MapOJib.
Coznaém Kypcop (00BEKT, KOTOPBIH MO3BOJISET BHITOMHATE SQL-3ampockl U ypaBisaTh
pe3ylbTaTamMu).

Nk W=

Jomamnee 3axanue 2.
3amauya 1. Co3nanue U HACTpoiika ceccum spark
Cozpnaii ceccuro spark B koutype Hadoop, 1o6aBuB mapameTp ceccuu executor.memory =
2Gb (config("spark.executor.memory", "2g")).
3anauya 2 (5 6as10B). UTeHHe M 3aNUCh
[TpounTaii u3 karanora /tmp/delivery data sample/ nsa JSON-¢aiina (ogun daiin ¢
JAHHBIMU O MOKYIIKaX, BTOPOH (ailyl ¢ JaHHBIMH O I0CTaBKax) ¢ MaKCUMaJIbHOW JaTOM 3arpy3ku
B TabnuyHOM TipencTaBieHud. [loncraBs Ha3BaHue daitna BMecto filename.
3anaua 3 (5 6a/uoB). [Ipeodpa3oBanue 1aHHbIX B spark
1. Co3naii BpeMeHHbIe npesicTaBienus purchases u deliveries.
Ucnons3yii .createOrReplaceTempView.
2. CoenuHu 002 pezcTaBieHus 1o Kiarody ¢ nomoisko PySpark DataFrame API.
Ucnonp3yii .join.
3. IlocuuTail KOIMUYECTBO 3amKCel pe3ysbTaTa COSJUHEHUS.
4. Coenunu 00a npeAcTaBIeHUs Mo Kiouy ¢ noMoibio SparkSQL.
Hcnons3yit spark.sql.
5. TlocuuTait KOMTMYECTBO 3aMUCEl pe3ysbTaTa COeAMHEHHUS U YO IUCh, YTO OHO COBITAIaeT
C MYHKTOM 3.
Jlomaminee 3aganue 3.
3anaua 1 (3 6a/u1a). BeigeauTh CYIIHOCTH B JAHHBIX
Co3znaii ceccuro Spark (Bocmosib3y#icst KOAOM IO co37aHuI0 ceccun Spark u3
IPEbIAYIIEro JOMAIIHETO 3a/1aHus ).
Co3pnaii BpeMeHHOE MPECTABICHUE HAJl JAHHBIMH O MOKYTIKAX.
BriBenu 10 cTpok HaHHBIX, HCTIONB3YS .show.
BriBeau crimcok cToJIOOB ¢ IIOMOIILI0 MeTo1a .columns.
Co3maii BpeMeHHOE NpeACTaBICHUE HaJl TAHHBIMH O JIOCTABKaX.
BriBenu 10 cTpok JaHHBIX, UCTIONIB3YS .Show.
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BriBequ crimcok cToIOOB ¢ IIOMOIILI0 MeTo1a .columns.

3anaua 2 (2 6a/u1a). HapucoBath 1marpaMmmy JaHHBIX

Hapucyii nuarpammy MoydeHHBIX CYITHOCTEH ¢ aTpuOyTaMH, YKa)KU THIIbI JIAaHHBIX
(IpUMEpHBIE) U CBSI3U MEX/1y TaOJIMIIAMH IO KITFOYaM.

3agauya 3 (4 6an1a). Co3narTsh cJ10¥ CIPABOYHMKOB M (DAKTOB

Hanumu 3anpoc Spark SQL u Be1Oepu yHUKaIbHBIE 3HAYEHUS aTPUOYTOB IS BCEX
CYLIHOCTEM.

3anaya 4 (1 6a1). CkonupoBaTh NMOJyYeHHbIE TA0JHUIbI CIPABOYHUKOB M (JakTOB B
GP

YcranoBu coenurenue ¢ Greenplum. Ckonupyii co3gaHHbie natadperiMbl B TaOJIUIIBI
Greenplum.

IIpumepHoe 3agaHme 1J151 KOHTPOJIbHOI PadoThI

Tema: IlpoexTpoBanue u 00padoTKa JAHHBIX

3aganue:

Bprl pabotaere ¢ naHHBIMH HHTEpPHET-MarasuHa. ECTh Tpy UCTOUHUKA!

e USers.csv

id, name, email, registration_date
e orders.csv — order _id, user_id, order_date, total sum

e products.csv — product_id, name, category, price
Yacts 1. MogeaupoBanue ganubix (30 6a1/10B)

l. [Toctpoiite ER-quarpammy (cxeMy) XpaHUJIUILA JaHHBIX. Y KaKUTE CypporaTHbIe
KJIFOYH, CBSI3H.

2. OObsicHUTE, TIOYEMY BbI BBIOPAJIN 3B€3/1000pa3HYI0 U CHEKUHKOBYIO CXEMY.

3. Omnpenenure, kakue Tadnuibl — u3mepenus (dimension), kakue — Qaxtsi (fact).

Yacts 2. SQL (40 6an10B)
Hanumure SQL-3anpocsr:

1. Haiitu 5 monb3oBaTeneit ¢ HanOoIbIIEH CyMMO# 3aKa30B.
2. [TocunTaTh KOJIMYECTBO 3aKA30B 110 KATETOPUAM TOBapoB 3a MapT 2024.
3. Haiitu nonbs3oBatenei, 3apeructpupoBadHbiX B 2023, HO HE cAeNaBUINX HU

OJTHOTO 3aKa3a.
4. Jo6aBuTts ctonben is premium (1/0) B Tabnuiy users — 1, eciu cymma

3aka3oB > 10000.
Yacts 3. ETL u kauectBo nannbix (30 6as1510B)

1. Onummwre maru ETL-nponecca uist 3arpy3Kku 3TUX JaHHBIX B XpaHUJIHILE.

2. Kaxue npobnemsbl ¢ kaduecTBOM AaHHBIX MOTYT ObITh B orders.csv ? [IpuBenute 3
npumMepa.

3. Kak nmpoBepuTh, 4TO JaHHBIE 3arpyKeHbl 0e3 oTephb?

IIpumepHbIe 3a1aHNs 1JIS1 TeCTa

Ne Bomnpoc Bapuantel OtBeTt

Kaxkoii Tin qaHHBIX Yalle BCEro

1 ucnons3yercs 1 1D B data warehouse? INT, VARCHAR, UUID, BIGINT | BIGINT / INT

2 Yro o3nauaetr ETL? Extract, Transform, Load
Kakas cxema conepxuT HeHTpaiibHyo fact-

3 tabnuiy u surrounding dimension-TaOauier? 3Be3mooOpasHas
Kaxoit uacrpyment HE ncnonb3yercst uis Apache Airflow, Luigi, Jenkins,

4 | opkectpauuu ETL? Pandas Jenkins
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Ne Bonpoc BapuaHnTsbl OtBer
Hckyccrennslit ID, He 3aBucsmii

5 | Yro Takoe cyppOTaTHBII KITFOT? 0T OM3HEC-TaHHBIX
Kakoii popmar qanHbIX dydine 11t ObICTPOit

6 | aHaJIMTHKU B XpaHUIuIie? Parquet, CSV, JSON, TXT Parquet
Kaxoit SQL-oneparop ucmonb3yercs st

7 | arperamuu? GROUP BY
Yro mposepsieT Tect "row count match" B CoO0TBETCTBUE KOJMYECTBA CTPOK 10

8 ETL? U T0CJie
Kakoii ypoBeHb HOpMaNH3aIUK Yale HenopmManuszoBaHHbIE CXEMBI

9 | ucmonmp3yeTcs B XpaHWIHIIAX JaHHBIX ? (3Be3na)
Kakoii MHCTpYMEHT MOJXOAUT JJIs TOTOKOBOM

10 | oOpabOTKH NaHHBIX? Apache Kafka

Jlorupyer (unu

Uto nenaet mamuiaitH npu BCTpeye yJaJseT 1o

11 | nyOnukara B JaHHBIX? Y nanser / ocTaBiseT / JOTUPYET MIPaBUITY )
Kak Ha3piBaeTcs TabnuIa ¢ HICTOPUUECKIMU

12 | m3menenusmu (tuna "SCD Type 2")? Slowly Changing Dimension
Kako#t SQL-3anpoc o0bennHseT naHHbIe 6e3

13 | myGmumkaToB? UNION

ITocnenoBarenbHOCTH IATOB

14 | Yro takoe data pipeline? 00pabOTKHU TaHHBIX
Kakoii cepsuc AWS ucnons3yercs s

15 | xXpaHWHIA TaHHBIX? Redshift

IToBTOPHBII 3aITyCK HE CO31AET

16 | Yro o3nauaer idempotency B ETL? Iy Ou
Kakoii hopmaT mopiep>KuBaeT cxemy u

17 | cxarue? Avro, Parquet
Uro nenaer BanmuaaIys JaHHBIX Ha dTare

18 | ingest? [IpoBepsieT cTPyKTypy U THIIBI
Kakoii nHCTpyMEHT ucnoJb3yercs JuIst

19 | moHuTOpHUHra MaurIatHoB? Prometheus, Grafana, Airflow (06 014)

XpaHWIHUIIE CHIPHIX TaHHBIX B
20 | Yro takoe "data lake"? J00oM (opmate
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3amanus 1J151 MIPOMEKYTOUYHOM ATTeCTANMM 10 JUCHUILIMHE (MOTYJII0)

IIPpU UCIIOJIb30BAHUHN JAHHBIX II0JIb30BaTEICH?

JI0OPOCOBECTHOCTh U

Ne 3apanue Otser Kommnerenuus
n/n
1. | Kakoit MeTox ucrnonb3yercs Aj1sl ONpeaeIeHust JlexoMMo3uIus LIeNn Ha YK-2
KpyTa 3a7a4d Ipy CO3/IaHUH aHATUTUIECKON M3MEpUMbIC U
mw1aThopMbl? KOHTPOJIMpYEMBbIE 3a]1a4n
2. | Kakoil mogxon npumeHseTcs AJs BbIOOpa Ouenka Tpyno3aTpar, YK-2
croco6a 00pabOTKH JJaHHBIX C YYETOM MPUOPUTU3AINST METOAOB 1
JOCTYIHBIX PECYPCOB H CPOKOB? AIbTCPHATHB
3. | Kakue orpannueHusi HeOOXOIUMO YUUTHIBATh IIpaBoBBIE HOpMBI, YK-2
npu cOope U XpaHEHUH MOJIb30BATEIBCKIX BKJTIOYAsl 3aIUTY
TAHHBIX ? MEPCOHABHBIX TaHHBIX
STHYECKHE TpeOOoBaHMUs
4. | Kaxoil mpuHIUIT UCTIONB3YETCS IS Bananc Mexay TOUHOCTBIO YK-2
000CHOBaHUsI BEIOOpA YIPOIIEHHOTO PEIICHHS pe3yJbTaTta 1 3aTpaTaMu Ha
MIPU HEXBATKE BpEMEHH? €ro ToJIy4YeHHe
5. | Kakoii kputepuii onpenenser CooTHoIIeHHE 0KHJTaeMON YK-2
11eIeCO00Pa3HOCTh PeATN3allii MacIITaOHOTO MOJIB3EI | 3aTpart (cost-
MIPOEKTA 10 00pabOTKe TAaHHBIX? benefit analysis)
6. | Kakoii s5koHOMUYECKHUI TToKa3aTelb ROI (Bo3Bpar Ha YK-9
KCIIOJIB3YETCSI JUIs OLICHKH () (EKTUBHOCTH WHBECTHIINHN )
MHBECTHLIMH B aHATMTUYECKYIO CUCTEMY?
7. | Kaxoii mpuHIUTI JIGKHUT B OCHOBE 00OCHOBAHHS AHanu3 31aCTHYHOCTH YK-9
LIEHOBOI TOJIUTUKU HA OCHOBE aHAIUTHKH? cmpoca
IUIaTEKECTTIOCOOHOCTH
11eJICBOM ayJIUTOPUHU
8. | Kakoii MmeTon mpuUMeHSIETCS AJIs1 OLICHKU AHanu3 10X0/0B, paCX0l10B YK-9
(hMHAHCOBO YyCTOWYMBOCTH aHAJTUTUIECKOTO U TOYKH 0€3yObITOUHOCTH
peuieHus?
9. | Kakoii moaxoa UCMoNb3yeTcst 17151 CPABHEHUS CpaBHUTENBHBII YK-9
aNbTePHATHUBHBIX CTpaTeruii 00paboTKu SKOHOMUYECKHUI aHAJIN3
JTAHHBIX? (cost-benefit analysis)
10. | Kakoii moka3aTesb OTpakaeT 10JITOCPOUHYIO Customer Lifetime Value YK-9
SKOHOMHUYECKYIO LIEHHOCTh KJIMEHTa? (LTV)
11. | Kakoe 5KOHOMHYECKOE MOHSITUE OMHUCHIBACT CAC (Customer OIIK-7
3aTpaThl Ha MIPUBJICYCHNUE OJHOTO Acquisition Cost)
[0JIb30BaTEINSI?
12. | Kakoii npuHIUNI NO3BOJISET CHU3UTH CTOMMOCTD Munumuzanus CAC npu OIIK-7
npuBJeUeHHs Oe3 MoTepy KauecTa Tpapuka? COXpaHCHUU KOHBEPCHH U
yAep)KaHUs
13. | Kakoii addext HaOmo1aeTcsi IpH CHIKEHUN O ekt macmrada OIIK-7
CPEJIHUX U3JCPXKEK NPpHU pocTe 00bEMa JTaHHBIX? (economies of scale)
14. | Kakoif MeTOI UCTIOIB3YETCS IS OTIPEICIICHISI AHanmu3 6e3yOBITOYHOCTH OIIK-7
MHHHMAJILHOTO 00bEMa JaHHBIX, HEOOXOIHUMOT0 (break-even analysis)
JUIsl OKYIIA€MOCTH CUCTEMBI?
15. | Kakoif ”HCTpYMEHT pUMEHSIeTCS IS DuHaHCOBOE OIIK-7
MIPOTHO3UPOBAHNS IKOHOMHYECKHX MTOKa3aTeNel | MOJEINPOBAHNE HA OCHOBE
1aThOPMBbI TaHHBIX ? KIIIOUEBBIX METPUK POCTa
16. | Kakoii poccuiickuil 3aK0oH peryaupyeT ®denepallbHbINA 3aKOH OIIK-8
00paboTKy MepCOHATBHBIX TaHHBIX? Nel52-03 «O
MEPCOHANBHBIX JIAHHBIX)
17. | Kaxoii oOmiuii MpUHIIKII JTOJDKEH COOI0IaThCs 3aKOHHOCTB, OIIK-8
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OCJIICBOC MCIIOJIB30BAHUEC

ABTOMATHU3UPOBAHHOM IPUHSITUN PEIICHHUN Ha
OCHOBE €r0 JaHHBIX?

penieHus (paBo Ha
obpsscanmocts M)

18. | Kaxoii nokymMeHT TpeOyeTcs AJis JIeTaIbHOTO Cornacue cyObexTa OIIK-8
cOopa epcoHaTbHON HHDOPMAITIH? MTePCOHATLHBIX JaHHBIX
19. | Kakue Mepbl HE0OOXOAUMO NPEANIPUHSTD MTPH 3aKiIroueHue 10roBopa u OIIK-8
nepeaaye JaHHBIX TPETHUM JHLAM? o0ecreyeHne COOTBETCTBHS
YPOBHIO 3aIIHTHI 110 3aKOHY
20. | Kakoe mpaBo UMEET MOIB30BATEb TIPH [IpaBo Ha 0OBsACHEHHE OIIK-8
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