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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma gucuumiuHbel (Monyns) «MH)KeHepus IaHHBIX)» COCTaBJI€HA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npodpunp «lIporpamma naByx mumiomoB HUY BIHID u LY «lIpuknagHas MartemaTtuka u
uH(pOpMATHKA», YTBEPKACHHBINH MPUKa3oM MMUHHCTEpPCTBA HAyKH W BBICHIETO 0Opa3oBaHUS
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

Wzydenne mucuurauHbl (Momynsi) «VHKeHepws TaHHBIX» CIHOCOOCTBYET CO3JaHHIO
HAJESKHON MHPpacTPYKTyphl A 3)PEeKTUBHOrO aHanu3a U 00pabOTKH JaHHBIX, YTO SBIISETCS
KJIFOUEBBIM JIJIsi TPUHSTHS OOOCHOBAHHBIX PEIICHUM B 00JIACTU MPOIYKTOBOM aHAIMTHKHU.
OcBoeHHME O3THUX TEXHOJOTMM TO3BOJIAET YIYULIUTh YIPaBICHHE AaHHBIMH U YBEJIUYUTHh
IIPOU3BOIUTENIBHOCTh AaHATUTUUECKUX IPOLIECCOB.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«[Iporpamma nByx nurmuiomoB HUY BIID u 1Y «llpuknannas matemMaTuka 1 mHGOpMaTHKa» U
BXOJUT B BapHaTUBHYIO 4acThb bioka 1, ¢opmupyemyro ydacTHUKaMu 0Opa30BaTENIbHBIX
OTHOLIEHUH, KaK TUCIUIUINHA 10 BEIOODY.

JucuumninHa (Moaynb) nzydaercs Ha 3 uiau 4 kypce B 6,7 win 8 cemecTpe 1o BbIOOpY.
JocTtyriHa K H3y4YEHHIO TIOCJIE€ YCIEHUIHOTO OCBOCHHUS OJHOW W3 AUCIHUIUIMH (MOJIYJIEH):
«Pa3zpabotka Ha Python», «SQL 1 6a3bl TaHHBIX».

Heab u3ydeHuss AMCHUILIMHBI (MOAYJIs1): (GOPMUPOBAHME HABBIKOB cOopa, aHanu3a U
UHTEPIpPETalliy JaHHBIX JUIA ONTHUMH3AIMA TPOAYKTOBBIX PpEHICHWH ¢ TOBBIIMICHUS WX
3(PEKTUBHOCTH HA PBHIHKE.

3agaun u3y4yeHus AUCHUILIUHBI (MOIYJIs1):

—OCBOWTH METOABl HMHTETPAllMM W B3aUMOJICWCTBUS  Pa3IMYHBIX KOMIIOHEHTOB
pacrpeeIEHHBIX CUCTEM XpaHEeHUs: U 00pabOTKH JaHHBIX;

— HAY4UTHCS TMPOEKTUPOBaTh H(P(PEKTUBHBIE CXEMbl TaHHBIX C Y4&€TOM TpeOoBaHMMH
POU3BOIUTENBHOCTH U MacIITAOUPYyEMOCTH;

— OCBOMTH MOJXO/bl K AaBTOMAaTH3allMM MPOLIECCOB Mepefayd U OOpabOTKH JaHHBIX B
KOPITOPATHBHBIX CHCTEMAX;

— Pa3BHUThH HABBIKMA KOHTPOJIS Ka4eCTBA IaHHBIX U BHEJIPEHUSI MEXaHHU3MOB MOHUTOPHHTA B
MOTOKaX JaHHBIX;

— HpI/I06p60TH YMCHU OIITUMHU3aIIUH BbIYHUCINUTCIIbHBIX peCypcoB JUIA IIOBBINICHUA
3¢ GEeKTUBHOCTH pabOTHI cUCTeM 00pabOTKH JaHHBIX;

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIICS 10JI2KEeH

3HaMmMb:

— OCHOBHBIE€ KOHIENIINH pabOThI MIaTPOPM JTaHHBIX;

— pacmpeJielieHHbIE CUCTEMbl XpaHEHUs, OCHOBHbIE KOMIIOHEHTBI M METO/bI paboOThI ¢
O00BEKTHBIM XpaHUIHUILEM (S3);

— OCHOBHBIC KOHIENIINY W TIPUHIIAITEI IPOSKTHPOBAHUST aBTOMATU3UPOBAaHHBIX TIOTOKOB
JTaHHBIX (MAHTUTaHOB);

— 0COOEHHOCTH MEXaHM3MOB XpaHEeHHs JaHHBIX B clickhouse u ncnonp30BaHNe BHEITHUX
UCTOYHUKOB,;

— apXUTEKTypa CUCTEMbI IIJIAHUPOBAHUS IIOTOKOB JaHHBIX B apache airflow;

— TMPUHUUIBI HHTErpaluy JaHHBIX Yepe3 Opokepa coobmienuii Ha npumepe kafka;

— 0a30BbIe MPUHIIUIIEI ONITUMH3AIMH U TIPOBEPKH KaueCTBa JAHHBIX;

— PpoJIb HHCTPYMEHTOB de B co3/JaHUH IIIaTGOPMBI TaHHBIX;

— YacThle CIIEHapHH UCIOJIb30BAHUS HHCTPYMEHTOB B KOHTEKCTE TUIaT(OPMBbI TaHHBIX.
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ymembo:
— o0pabatbiBaTh (hailiibl B XpaHUIUIIE $3 Yyepe3 CTaHIapTHbIE OMOINOTEKY;
— paspabaThIBaTh elt-Tporecchl;
— 00pabaTbIBaTh HECTPYKTYPUPOBAHHBIC U CTPYKTYPHPOBAHHBIC JaHHBIC;
— OpraHu30BBIBATh XpaHEHUE M OOpabOTKY JaHHBIX B CyOJ C HOJIJAEPKKOH MacCUBHO-
napaienbHoi 00pabOTKU JaHHBIX;
— HCIIOJIb30BaTh BHELIHME UCTOUHUKH B 3aIpocax;
— 00pabaTbIBaTh MOTOKOBBIE TAHHBIE C IPUMEHEHHEM OpoKepa COOOIICHHMIA;
— OINTUMH3UPOBATH 3aIIPOCHI;
— BCTpaWBaTh MPOBEPKH KAYECTBA JIAHHBIX B IOTOKU JaHHBIX.
enademp:
— HaBBIKOM ITOCTPOEHUS aBTOMATU3UPOBAHHBIX TOTOKOB JTAHHBIX;
— MpakTUKO# ucnoyib3oBanus data lakehouse Ha HauaTbHOM ypOBHE;
— crnocobamMu OCTPOSHHsI BUTPUH JaHHBIX Haf data lakehouse;
— MHCTPYMEHTaMU paclpeeeHHo 00paboTka JaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJs) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xanue Nuaukartop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHIIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
YK-2. CriocobeH onpeaensTh YK-2.1. 3HaeT AEWUCTBYIOIINE PABOBbIE HOPMBI,
KpYT 3aJa4 B paMKax pETYIUPYIOIIHE ACITEIbHOCT B 001aCTH
MIOCTaBJICHHOH LieJIU U peleHus 3a1a4, OCHOBHBIE METOJIbI U
BBIOUPAThH MOJIXO/IbI K ONpEIeNICHUIO Kpyra 3a1a4
ONTUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaensaTh Kpyr 3aaad B paMKax
UX PELICHUs, NCXOIS U3 [IOCTaBJICHHOH L€, BEIOUPATh
JIEHCTBYOIIIX ONTUMAJIbHbIE CIIOCOOB! peIICHHS 3a1a4,
MPaBOBBIX HOPM, YUUTHIBasI UMEIOIINECS PECYPCHI H
MMEIOIUXCS PECYPCOB U OTpaHUYCHHUSI
OrpaHUYEHUM YK-2.3. NmeeT mpakTH4eCKHid OTIBIT IPUMEHEHUS
3HAHHUH O MIPABOBBIX HOPMAX U pecypcax B
peaTbHBIX CUTYalUsIX, pa3padOTKU U
peanu3alyy peleHU B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYECHUSIMU
YK-9. CriocobeH npuHUMATh YK-9.1. 3HaeT OCHOBHBIE 3KOHOMHYECKHE TEOPUU U
000CHOBaHHBIE NPUHIIMITEL, HOPMATUBHBIE U TIPABOBBIC
KOHOMHUYECKHE aKThl, PETYJIUPYIOLINE SKOHOMUYECKYIO
peLICHNs B Pa3IMYHbIX JESITENbHOCTh
o0macTsix YK-9.2. YMeeT aHanU3UpOBaTh SKOHOMUYECKYIO
KU3HEIEATEIBHOCTH NH(OPMALIO U JaHHBIE; pa3pabaThIBaTh U
000CHOBBIBaTh SKOHOMUYECKUE CTPATETUN
U pelICHHUS
YK-9.3. NmeeT npakTH4eCKHii ONBIT B TPUMEHEHUHU
9KOHOMHMYECKHX 3HaHUH B PeaibHBIX
CUTYyalUsiX U MPOEKTax
OIIK-7. Crnocoben OIIK-7.1. 3HaeT 0a30BbIe SKOHOMUYECKHE ITOHSTHS,
UCIIOJIb30BaTh OCHOBEI OCHOBaHHbBIE Ha TIPUMEHEHHUN
9KOHOMHYECKHX 3HAaHUH 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
9KOHOMHMYECKHX 3HAHUII B
npodecCHOHATLHON 00J1acTH
OIIK-8. Criocoben OIIK-8.1. 3HaeT OCHOBHBIC MIPABOBBIC TOHATHS U
MCIIOJIB30BaTh OCHOBEI 00J1aCTH UX UCTIONIB30BAHUS
MPaBOBBIX 3HAHUH B
pasanuHbIX cdepax OI1K-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. Temaruueckuii IJjIaH

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUMIIIMHBI Ayautopuas pagora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Bsenenmne B 2 2 8 Jomarirame
WHXCHEPUIO TaHHBIX 3aJlaHus
Tect
2 Opranusaius I0TOKOB 4 4 16 Homaraue
JTAHHBIX 3aJlaHus
Tect
3 Pacmpenenénnas 6 6 26 Jomarmaue
00paboTKa TaHHBIX 3a/IaHus
Tect
4 [ToTtokoBas 0OpaboTKa 2 2 8 Jomamaue
JAHHBIX 3aaHus
Tect
5 [ToBTOpEHUE. 2 2 8 Jomamaue
HNuTterpaiys 1aHHBIX B 3a7aHus
Data Lakehouse Tect
Kontponbhas
pabota
6 Co3znanvie BUTPHH B 6 6 26 Jomamrane
aHanuTHIeCKuX bJJ 3aJaHUs
Tect
7 Onrumuzanus 2 2 8 JoMaraue
3aIpocoB B 3aJaHus
pacnpeaenéHHbIX Tecr
CUCTEMax
8 KauecTBO TaHHBIX 2 2 8 JloMarraue
3aJaHus
Tect
9 [Tnardopmbl TaHHBIX 4 4 18 Jomarnrane
3aJjaHus
Tect
IK3amen 4
Hmozo: 30 28 6 126
O6vem oucyuniunst (Mooy/s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooynsn)
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MOTYJIs1)
Nen/m | HammeHoBaHue pa3jaesa Conep:xanue TUCHUILUTHHBI (MOYJIs1) IO TeMaM

AUCIHUNJIMHBI (MOTYJIs1)

1 BBenenue B nH)EHEPUIO BBenenue B nHxeHepuio JaHHbIX. [Ipodeccrs 1 0CHOBHbBIE KOHIIETIIIH
JAHHBIX
2 Opranuzaiys MoTOKOB OpkecTpaliysi TOTOKOB JaHHBIX ¢ oMolbio Airflow

JaHHBIX

AsroMaTtmzanusi nporeccoB ETL ¢ QaiioBeiMU M peNsUOHHBIME
HMCTOYHHUKAMU JAHHBIX
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Pacnpenenénnas ob6paboTka
TAHHBIX

Ucnonw3oBanue Spark SQL s uyrenus u 3anucu aiinos B S3
O0paboTka CTPYKTYpHUPOBaHHBIX JaHHBIX U Apache Iceberg
Wnrerpamus Spark u  Airflow. OOpaboTka HeECTPYKTYpHUPOBaHHBIX
JAHHBIX

4 [ToTokoBast 06paboTKa Ucnonp3oBanne Apache Kafka B kauecTBe HCTOYHWKA IaHHBIX.
JAHHBIX IToToxoBast oOpaboTka B Spark
5 ITosTOpenue. MHTerpanus [MoBropenne. MnTterpanus nanueix B Data Lakehouse
nanubeix B Data Lakehouse
6 Co3znmaHre BUTPUH B MexaHnU3MBI XpaHeHus 1 00paboTku manHeix B kiacrepe ClickHouse
aHanuTuueckux bJ[ Pazpaborka 3ampocoB u oOparieHre K BHEITHAM HCTOYHHKAM B
ClickHouse
IToctpoenue arperupoBaHHbBIX BUTPUH c MTOMOIIIBIO
MaTepUaTM30BaHHBIX MPEACTABICHIH
7 OnTuMu3anus 3aIpocoB B OnruMu3anus 3ampocoB B Apache Spark
pacnpefenéHHbIX CUCTEMax
8 KauecTBo naHHbIX BBenieHue B KOHTPOJIb KAUECTBA JJAHHBIX
9 [Tnardopmbr naHHBIX KommnonenTsl mumatdopM MmaHHBIX. 3afadydl WHXKEHEPUH [AaHHBIX B

maThopMe TaHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyqeHT B Te4YeHHE BCEro Inepuoja OOydYeHHs MOJydaeT WHAWBUAYATbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUYKH, IJIe €CTh MOJKIIOUEHUE K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Kapay, X. H3zygaem Spark. MojHHUEHOCHBI aHAIW3 JAaHHBIX : MPAKTHYECKOE
pykoBoxctBo / X. Kapay, O. KouBuncku, [1. Bengenn, 3. Mareii ; nep. ¢ anri. - 2-e u3a. - Mocksa
: JIMK TIIpecc, 2023. - 305 c. - ISBN 978-5-89818-320-2. - Tekcrt : anmekrponHbiii. - URL:
https://znanium.ru/catalog/product/2102607.

Jlononnumenvnas numepamypa:

1. Xapencnak, b. Apache Airflow u kouBeiiepsl 00paOOTKH IMaHHBIX : MPAKTUYECKOE
pykoBojctBo / b. Xapencnak, [I. 13 Pyiitep ; nep. ¢ anrn. JI. A. benukoBa. - Mockga : JIMK
[Mpecc, 2022. - 502 c. - ISBN 978-5-97060-970-5. - Tekcr : snexrtponnbii. - URL:
https://znanium.ru/catalog/product/2155905.

2. Jleckoser, }O. Ananu3 6ospmx HaOOPOB TaHHBIX : TpaKTH4YecKoe pykoBoacTBo / [1. Jxk.
VYaeman, 0. JleckoBen, A. Pamkapaman ; nep. ¢ anria. A. A. CiimHKWHA. - 2-¢ u31. - MocKBa :
JMK TIlpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : snekrponHsi. - URL:
https://znanium.ru/catalog/product/2102592.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00ecleurBarolIeil MpoBeieHNe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4YHO-
UCCIIeI0BATEIbCKON paboT 00yJaronuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T TPOBEACHUS 3aHATHI
JEeKIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAlllH, a TaKXKe
MOMEIIEHUS Il CAMOCTOATENIBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAMH OOyuYeHHs, CIy>KalllMMH JUIs MpeACTaBIeHUs ydeOHOoU
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 0OeCcTIieYnBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJIITOpaMH;

— CIEeUMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasi JEMOHCTPAaLlMOHHOE 000pyA0BaHNE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00y4arOIINXCsl, B TOM YUCIIE IPUCTIOCOOICHHbIE
JUISL MCTIONB30BaHUsS MHBAJIMAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
o0ecriedyeHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTeNIbHYI0  Cpeay
YHusepcurera.
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https://znanium.ru/catalog/product/2102607
https://znanium.ru/catalog/product/2155905
https://znanium.ru/catalog/product/2102592

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(ECCHOHAIBLHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraiia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensmonHoe
bpaysepsbl:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneyeHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nurensnonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensnonHOe
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeToanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nponecce nzydenus aucuuiuinabl (Moayist) « MHxeHepust JaHHBIX» B paMKax TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH HCIIOJIb3YIOTCSL TaKHe BUJbl y4eOHOIN paboThl, KaK JIEKIMH, CEMUHAPBI,
JIOMAIIIHUE 3aJlaHusl, TECT, KOHTPOJbHAs padoTa, a TaKkkKe Pa3IMYHbIe BUJABI CAMOCTOSATEIBbHOM
paboTel OOywarouMxcs MO 3a/JaHUI0 MPENojAaBaTess, HalpaBJE€HHbIE HAa pPa3BUTHE HABBIKOB
npoeCCUOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MIOOUIPEHNE UHULIUATHB.

Jlexyus — CHCTEMAaTH4YeCKOe, MOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIIUH: KPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciau
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAIUMU UM BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHATHSI.

Cemunap — 5310 (opma y4uyeOHOH [ESATENBHOCTH, NPOBOAMMAs B y4eOHOM 3aBEJICHUH IIOJ
PYKOBOJICTBOM TpEroAaBaTelisi, TJie CTYACHTHl AKTUBHO YYacTBYIOT B OOCYXIEHHSX, MPaKTHUYECKHX
3aJaHMAX U APYTuX opMax B3aUMOAEHCTBHSL.

Jns ycnemHon noAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMMUTBCSA C TEMOU
3aHSATUS U OCHOBHBIMH MaTepuajiamMH, 4TOObl MMETh BO3MOXKHOCTH aKTHBHO y4acTBOBAaTh B
oOcyxaeHuu. Takxke MOJE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
Iy0Ke MOHATHh MaTepuall U IPOJEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTD.

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

[lpu pabGore Ham JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIhHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMU BBINOJTHEHUS. PexomeHayeTcs pa3douBaTh 3afaHus Ha 3Tarbl, YTOOBI
n30eKaTh TEPerpy3Kd W JIydille yCBOUTH Marepuai. croib30BaTh pa3iUYHbIE HCTOYHUKH
uHpOpMalKK, BKIIIOYasi yUeOHUKH U OHJIaWH-PECypChl, Ui 6osee Iiy00oKoro MOHUMAHUS TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TeM U CBHUJIETEIBCTBYET O KaueCTBE MOHWMAHUS OCHOBHBIX MOHSTUN M3y4aeMOTO
Marcpuaja. TecToBBIE 3aaaHus COCTABJICHBI K KIIFOYCBBIM ITOHATHUAM, OCHOBHBIM pasaciiaM,
BAXXHBIM TCPMUHOJIOTHYECKUM KATCTOPUAM H3y‘-IaeM0171 JOUCHUIIIINHBI.

JIJist TOITOTOBKU K T€CTy HEOOXOIMMO 3HATh TEPMUHOJIIOTUYECKUN ammapaT JUCIUILINHBL,
MOHMMATbh CMBICT HAYYHBIX KATETOPUI U YMETh UX MCIIOJIb30BaTh B MPO(ecCHOHATBbHOM JIEKCHKE.
Brnagenne TOHATUWHBIM amnmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJaHHs, IO3BOJISET
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IpEnoJaBaTeat0  ObICTPO  IPOBEPUTh  YPOBEHb  IMOHMMAHUS  CTYJIEHTAMU  Ba)KHBIX
METOJ0JIOTUYECKUX KAaTETOPHl.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aj]1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTPaHUYEHHOE BpeMs.

L{enb KOHTPOJIbHOM PabOTHI — MOJYUYUTH CHEHATbHBIE 3HAHUS M0 OJJHOW UM HECKOJIBKUM
TeMaM JIMCUUIUIMHBI U POJAEMOHCTPUPOBATH HABBIKU UX MTPAKTUUYECKOTO MPUMEHEHHS.

bonycuvie bannbt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITOJIHUTCIIbHBIX SaﬂaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYACHTaM YIYYIIUTh OOLIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) U CTUMYJIMPYET YIiyOJieHHOE H3ydeHHEe MaTepHara.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIIUTIINHBI (MOIYJIS).

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuajiaM Ipy MUHUMAJILHOM y4acTUHU MPEnoaaBaTes. 3a/lauu CTyICHTa BKIIOYAOT padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIMIOJTHCHHE yU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJIbTATOB oﬁyqe}mﬂ o JTMCHMIIJINHE (MO)]y.TIIO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C()OPMHUPOBAHHOCTH KOMIICTCHIHI 110
aucuumiImHe (Moay.110) « MH:keHepHus JaHHBIX»

OneHuBaHue YpOBHs Y4EOHBIX IOCTHKEHHM, oOydaromuxcs N0 AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISAETCSA B BUJE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALIUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBISETCS B (opme
9K3ameHa, Py 3TOM MPOBOJUTCS OLIEHKA KOMITETEHIINH, c(hOPMUPOBAHHBIX 10 TUCHUIUINHE.

Jns oueHMBaHUS TEKYIIETO KOHTPOJs YCIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalluu
UCIIONIB3YETCS JIeCATUOAIIbHAS IIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
NATUOAIIILHOM IIKAJION CenyoM 00pa3oM, eCiI MHOE HE YKa3aHo B CHi1adyce NUCHUIIINHBL:

Jecarudannbnas IlaTubamnbHas Oo0mas xapakTepHCTHKA pPe3yabTaTa 00y4eHHus 10
OlleHKAa OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OT1inyHO CTyfeHT TOJHOCTHIO BIIaJIeeT 3HAHWUSAMH, U3JIOKCHHBIMU B
9 OTIUYHO paboueii mporpamme, U riIyOOKO OCMBICISAET TUCHUILTUHY. OH
8 OTIMYHO CaMOCTOSITETIbHO U JIOTUYECKU IOCIIEe0BAaTEIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsS BHUMaHUE Ha HAUOOJIee BaXKHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATh, KIACCU(PUIIMPOBATH,
0000maTh,  KOHKPETH3HPOBAaTH W  CHUCTEMATHU3UPOBATH
M3YYEHHBIM MaTepuai, BbIACISAS KIIOUEBbIE MOMEHTHI U
yCTaHaBIIUBasT  NPUYMHHO-CICICTBEHHBIE  CBs3H.  YETKO
(hOpMyJIUPYET OTBETHI, YBEPECHHO HHTEPIPETUPYET PE3YJIbTaThI
aHAJM30B U JPYTUX UCCIICOBAHUH, a TAKXKE PEIIaeT CIOKHBIC
3agaun. CTYJEHT XOPOIIO 3HAKOM C METOJIAMU HCCIIC/IOBaHHUS,
HEOOXOIUMBIMHU JIJIsi TPAKTUYCCKOW JCSITEIBbHOCTH, U yYMEET
CBSI3BIBATh TEOPETUYECKHE ACTIEKTHI JUCIUILTUHBI (MOIYJIs) C
MPAKTUYECKUMU 3aa4aMHu.

7 Xoporto CrygeHT o0namaer 3HAHUSAMH IpPEAMETa MOYTH B ITOJTHOM
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0masi XapaKTepHCTHKA Pe3yJbTaTa 00y4eHHUs 1o
JUCHMIIMHE (MOXYJIIO)

6

Xoporo

o0BeMe paboueil MporpaMMbl M CAMOCTOSITEIIEHO, JTOTHYECKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHKE Ha HarboJiee 3HAYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3UpOBaTh, CpPaBHUBATh, KJIACCU(DUIIMPOBATH,
0000maTh, KOHKPETHU3UPOBATH

H3y‘leHHLII>i Marcpuall, BbLACIAA €TI0 KIIOYCBLIC ACICKTHI U

n CUCTEMATU3NPOBATH

yCTaHaBJIMBas CBA3H.

@opMyIHpyeT CBOM OTBETHI,

[IPUYIMHHO-CJICACTBCHHbIE
YBEPEHHO HHTEPIPETHPYET
pe3yapTaThl aHAJIM30B W JAPYTUX HCCIEIOBAaHHMH, a TaKkxke
pelIaeT CIOXKHBIE CUTyalMOHHbIE 3anadu. CTyIEHT XOpouIo
3HAKOM C METOJIaMH HCCIEJOBaHMs, HEOOXOIUMBIMH IS
MPaKTUIECKON yMEeT  CBS3BIBAThH

JCATCIbHOCTH, )51

TCOPETUYCCKUEC ACICKTBI IpeIMETa C IMPAKTUUICCKUMHU

3aJadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOiiafmaer 0a30BBIMU 3HAHHMSMH IO JUCIUILIAHE
(MOJTyITI0), HO MCTIBITBIBACT TPYAHOCTH IPH CAMOCTOSATEIBHBIX
OTBETax M HCIIOJIb3YeT HeTOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAET OMIMOKH, KACAFOIHECS CYTH BOTIPOCOB.
CtyzeHT crocoOeH peliaTh TOJBKO CaMble MPOCTHIE 3a/1a41 U
JINIIb MUHUMAJIbHBIM METOA0B

BJIajJeeT HabopoM

HUCCIICIOBAHMA.

He cman

He cnan

He cnan

CryneHT He oBIajen 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
MpEeAMETY U HE MOXKET OTBETHUTh Ha BOIPOCH, JAXKE €CIH
IOTIOJIHUTENBHBIE  HABOJISIINE

MperoAaBaTenh  3a/1aeT

BOTIPOCHI.

JucnunnnHa (Monyib) «HkeHepus 1aHHBIX)» OLEHUBAETCS CIEAYIOIINUM 00pa3oM:

AKTHBHOCTD Bec KoanuecTBo Onucanue

Tect 10% 13 ®dopMa MPOBEPKH 3HAHUH CTYICHTOB Uepe3
OTBETHI Ha BOTIPOCHI C BEIOOPOM H3
HECKOJIbKMX BapUAHTOB OTBETOB

Jlomannue 40% 12 B xone nucruruimaer (Moysas) OyneT

3aJlaHus MPEUIOKEHO 8 JIOMAIIIHUX 33JIaHuH,
KOTOpBIE SBISIOTCS 3TAllaMH €TUHOTO
mpoekrta. Kaxknas momarHsis pabora
orieHuBaeTcs o 10-6ayTbHO# miKae

Kontponbaas 20% 1 ITucemennas pabora ¢ HabOpoM 3aaad,

paboTa KOTOpbIE HY)KHO PELIUTh 32 OIPaHUUECHHOE
BpeMsi

OKx3aMeH 30% 1 [IpoekT — uccienoBaTenbekas paboTa mo
JUCIUILTHHE (MOJTYJIIO) M IIPE3CHTAIUS
PE3yJIbTaTOB

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJIS) BOZMOYKHO MOJTydyeHHuEe OOHYCHBIX 0alljIoB.

@®opmyJia pacyéra HMTOrOBON OIEHKH MO AucHMILVIMHE (Moayaw) «HWHkeHepus
nanubIx»: «0,1 x cpemnee 3a Tectol + 0,4 X cpeqHee 3a qomamHue 3aaanus + 0,2 X KOHTPOJIbHAS
pabota + 0,3 X sK3aMeH».
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Texkyuuii KOHTPOJIb YyCIEBAEMOCTH 00y4al0IIMXCH 10 IUCHUIIMHE (MOLYJII0)

IIpumepHbIe foMAILIHUE 3aaHUS

Jlomamnee 3aganue 1.
VYcranosuth coeaqnuenue ¢ Hive.
[IpocMOTpeTh CIUCOK UMEIOIIUXCS 0a3.
Coznats cBoto 0a3y Hive TBOIl JIOTHH U MEPEKIIOUUTHCS Ha HEE.
N3yuuts cxemy JSON u u3Bneus HHPOPMAIIUIO O COCTABE U TUIAX JAaHHBIX.
Co3znarp TabauIly — NPUEMHHK ISl KCXOAHBIX JTaHHBIX O JocTaBkax JSON.
Co3nartp Tabauiy JaHHbBIX O JocTaBKax B (opmare CSV mns ynobcrBa
MOCIIEAYIOLIETr0 aHan3a.
7. Coznath TabauIy — NPpUEMHUK JJIS HCXOJHBIX JAHHBIX O MOKynkax JSON.
8. Cozmarp Tabauily JaHHBIX O TTOKyNKax B oopmate CSV mist ymodcTBa
MOCJIETYIOLIErO aHaIn3a.
9. Coenunuth ¢ nomoisio 3anpoca HQL monydyennslie B . 6 U 1. § TaOIULIBI U
BBIYHCIIUTH CIICAYIONINEC METPHKU:
— KOJIMYECTBO 3aKa30B;
— KOJIMYECTBO JOCTABOK;
— KOJIMYECTBO JIOCTABJICHHBIX €AMHUII TOBApA;
— 00myro cyMMy 3aka3oB (TioJie cost_item).
B pe3ynbraTe BBINIOJIHEHUS 3TOW 3a]]a41 MBI MTOJIYYHIIU JaHHbIE B III0CKoM Buje B Hive.
1. VYcranosu coenuaenue ¢ Hive.
[TapameTpsl MOAKIIIOUEHUS: YKAXKU aIpeC XOCTa, MOPT, UMs OJIH30BATENS U MapoJib.
Coznaém Kypcop (00BEeKT, KOTOPBIH MMO3BOJISET BHIOMHATE SQL-3anpoCkl U yIIpaBiIsITh
pe3ylbTaTaMu).

oakrwdE

Jomamnee 3axanue 2.
3agaua 1. Co3nanue u HacTpoiika ceccuu 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, BTOPOI (pailyl ¢ JaHHBIMU O IOCTaBKaX) ¢ MaKCUMaJIbHON AAaTOM 3arpy3Ku
B TaOnMyHOM npezacraBienuu. [loacrass Ha3BaHue Qaiina BmMecto filename.
3anaua 3 (5 6a/uoB). [Ipeodpa3oBanue 1aHHbIX B spark
1. Co3znaii BpemenHsble peactasiaeHus purchases u deliveries.
Ucnons3yit .createOrReplaceTempView.
2. CoenunHu 00a mpejacTaBieHus 1o Kimouy ¢ nomouisio PySpark DataFrame APIL
Ucnons3yit .join.
3. INocuMTait KOIMYECTBO 3aMUCEN pe3ybTaTa COeIMHEHHUS.
4. Coenunu 06a npeacTaBiIeHUs Mo KIouy ¢ noMoibio SparkSQL.
Hcnons3yit spark.sql.
5. IlocuuTail KOMMYECTBO 3aMKcel pe3yabTaTa COEIMHEHUS U YOeIUCh, UYTO OHO COBIAJAeT
C IYHKTOM 3.
Jlomainee 3aganue 3.
3anaua 1 (3 6a/u1a). BeigeauTh CyIIHOCTH B JAHHBIX
Co3znaii ceccuro Spark (Bocmosib3yiicst KOJOM IO CO37aHuI0 ceccun Spark u3
IPEbIAYIIErO JOMAIHETO 3a/1aHus).
Co3pnaii BpeMEHHOE MPECTABICHUE HAJl JAHHBIMH O MOKYIIKAaX.
BriBenu 10 cTpok TaHHBIX, UCTIONB3YS .show.
BriBeau crimcok cToJIOIOB ¢ IIOMOIILI0 MeTo1a .columns.
Co3paii BpeMeHHOE IpeICTaBICHNE HaJl JaHHBIMU O JIOCTaBKaXx.
Beiseau 10 cTpok JaHHBIX, UCIIONIB3YS .show.
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BriBeu crimcok cToIOOB ¢ ITIOMOIILI0 MeTo1a .columns.

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

Hapucyii tuarpamMmy Mmoay4eHHBIX CYIIHOCTEH ¢ aTpuOyTaMu, YKa)Xu THITbI TAHHBIX
(IpUMEpHBIE) U CBSI3U MEXAY TaOJIUIaMH 10 KITIOYaM.

3agauya 3 (4 6an1a). Co3naTh CJI0i CIPABOYHMKOB M (PAKTOB

Harnumu 3anpoc Spark SQL u Be1Oepy yHUKaNBHBIE 3HAYEHUS aTPUOYTOB JJII BCEX
CYIIHOCTEM.

3anaya 4 (1 6a1). CkonupoBaTh NMOJyYeHHbIE TA0JIUIbI CIPABOYHUKOB M (paKTOB B
GP

YcranoBu coenuaenue ¢ Greenplum. Ckonupyi co3qanHblie natapeliMbpl B TAOIHIIBI
Greenplum.

IIpumepHoe 3agaHMe 1J151 KOHTPOJIbHOI PadoThI

Tema: IlpoexTpoBanue u 00padoTKa JAHHBIX

3aganue:

Br1 paboTtaere ¢ qaHHBIMH HHTEpHET-Mara3uHa. ECTb Tpu HCTOYHUKA:

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)

1. [Toctpoiite ER-nuarpammy (cxemy) XpaHUJIUILA JAHHBIX. Y KaXKUTE CypporaTHbIe
KJIFOYH, CBSI3H.

2. OO0®bsicHUTE, TOYEMY BBI BBIOpAIIN 3BE3/1000pa3HYI0 WIH CHE)KUHKOBYIO CXEMY.

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

Yacrts 2. SQL (40 6ans10B)
Hanumure SQL-3anpocsr:

1. Haiitu 5 monb3oBaTeneit ¢ HanOOJIbIIEH CYMMO# 3aKa30B.

2. [TocunTaTh KOJIMYECTBO 3aKa30B 110 KATETOPUAM TOBapoB 3a MapT 2024.

3. Haiitu nonbs3oBatenei, 3apeructpupoBanHbiX B 2023, HO HE cAENaBUINX HU
OJIHOTO 3aKa3a.

4. Jo6aButk ctonbery IS _premium (1/0) B Tabmuiy Users — 1, eciau cymma

3aka3oB > 10000.
Yacrs 3. ETL u kauectBo n1anubix (30 6a1/10B)

1. Onummre maru ETL-nponiecca /uist 3arpy3Ku 3TUX JaHHBIX B XpaHUIIMILE.

2. Kakue npo06ieMbl ¢ KauecTBOM JIaHHBIX MOTYT ObITh B Orders.csv ? [pusenure 3
npumMepa.

3. Kak mpoBepuTh, 4TO AaHHBIE 3arpyXeHbl 0e3 moTephb?

IIpumepHbIe 3a1aHUA 1JI51 TECTa

Ne Bonpoc BapuanTel OtBeTt

Kaxkoii Tin qaHHBIX Yalle BCEro

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

2 | Yro osmauaer ETL? Extract, Transform, Load
Kakas cxema cofiepkuT eHTpaibHyto fact-

3 | rtabnuiy u surrounding dimension-TabauibI? 3Be3mooOpasHas
Kakoti uacrpyment HE ucnonb3yercs mis Apache Airflow, Luigi, Jenkins,

4 | opxectpamun ETL? Pandas Jenkins
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Bonpoc

BapuanTsl

OTBeT

Hckyccrennslit ID, He 3aBucsamuii

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

6 AHAJTUTHUKY B XpaHuiuiie? Parquet, CSV, JSON, TXT Parquet
Kaxoit SQL-onepaTtop ucmonb3yeTcst 1ist

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

8 ETL? U Tocjie
Kakoii ypoBeHb HOpMaNIH3aUK Yale HenopmManuszoBaHHbIE CXEMBI

9 | mcmomb3yeTrcs B XpaHWIUIIAX TaHHBIX ? (3Be3ma)
Kakoii MHCTpYMEHT MOJXOJUT JJis TOTOKOBOM

10 | oOpaboTku naHHBIX? Apache Kafka

Jlorupyer (wnun

Uto nenaet mamuiaitH npu BCTpeye yaanseT mo

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

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

13 | nyGnmkartos? UNION

ITocnenoBarenbHOCTH IATOB

14 | Yro Takoe data pipeline? 00pabOTKHU TaHHBIX
Kakoii cepsuc AWS ncnons3yercs s

15 | XpaHwWIMIIa TaHHBIX? Redshift

IToBTOpHBI 3aITyCK HE CO31AET

16 | Yro o3nauaet idempotency B ETL? Tty Ou
Kakoii hopmaT moaiep>KuBaeT cxemy u

17 | cxarue? Avro, Parquet
Uro nenaer BanuaaIys JaHHBIX Ha dTaIe

18 | ingest? [IpoBepsieT CTPYKTYpy W TUIIBI
Kakoii ”HCTpyMEHT UCTIOJIb3YyeTCs A1

19 | MoHuWTOpHWHTra MaWIIAHOB? Prometheus, Grafana, Airflow (y1r000i1)

XpaHWIHUIIE CHIPBIX TAHHBIX B
20 | Yro rakoe "data lake"? J00oM (opmate
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3apanue Otser Kommnerenuus
n/n
1. | Kakoii MmeTox UCTIONB3YETCs IS ONpeie/ICHHS JlexoMMo3uIus LIeNn Ha YK-2
Kpyra 3a7iad Ipy CO3/IaHUH aHATUTUIECKON M3MEpUMbIC U
mw1aThopMbl? KOHTPOJIMpYEMBbIE 3a]1a4n
2. | Kakoii moaxo NpuMeHsIETCs 111 BBIOOpa OrueHka Tpyao3arpar, YK-2
cnoco6a 00pabOTKH JaHHBIX C YYETOM MPUOPUTU3AINST METOAOB 1
JOCTYIHBIX PECYPCOB U CPOKOB? AIbTCPHATHB
3. | Kakue orpannueHusi HEOOXOIUMO YUUTBIBATH [IpaBoBBIC HOPMHI, YK-2
npu cOope U XpaHEHUH MOJIb30BATEIBCKIX BKJTIOYAsI 3aIIUTY
TAHHBIX ? MEPCOHABHBIX TaHHBIX
THYECKHEe TpeOoBaHuUs
4. | Kakoil mpUHIMIT UCTIONB3YETCS IS Bananc Mex 1y TOYHOCTBIO YK-2
000CHOBaHUsI BEIOOpA YIPOIIEHHOTO PEIICHHS pe3yibTaTa u 3aTpaTaMu Ha
MIPU HEXBATKE BpEMEHH? €ro TOoJIy4YeHHe
5. | Kakoii kputepuit onpexaessiet CooTHoIIeHHE 0KHJTaeMON YK-2
11eIeCO00Pa3HOCTh PeATN3allii MacIITaOHOTO MOJIB3EI | 3aTpart (cost-
MIPOEKTA 0 00pabOTKE JAHHBIX? benefit analysis)
6. | Kakoii 5kOHOMUYECKHI TTOKa3aTEeIh ROI (Bo3Bpar Ha YK-9
HCIIOJIB3YETCS JUIS OLICHKH (P (HEKTUBHOCTH WHBECTHIINHN )
MHBECTULIMH B aHAIMTUYECKYIO CUCTEMY?
7. | Kaxoiif mpyHIIUTI JIGKHUT B OCHOBE 00OCHOBAHHS AHanu3 31aCTHYHOCTH YK-9
LIEHOBOI TOJIUTUKU HA OCHOBE aHAIUTHKH? crpoca u
IUIaTEKECTTIOCOOHOCTH
11eJICBOM ayJIUTOPUHU
8. | Kakoii MeToq mpumeHsieTcs s OIICHKH AHanu3 10X0/0B, paCX0l10B YK-9
(hMHAHCOBO YyCTOWYMBOCTH aHAJTUTUIECKOTO U TOYKH 0€3yOBITOUHOCTH
peuieHus?
9. | Kakoii moixo UCIONb3yeTCs Ui CPAaBHEHUS CpaBHUTENBHBII YK-9
aNbTePHATHUBHBIX CTpaTeruii 00paboTKu SKOHOMUYECKUI aHAJIN3
JTAHHBIX? (cost-benefit analysis)
10. | Kakoii mokasareiib OTpa)kaeT J0JITOCPOTHYIO Customer Lifetime Value VK-9
SKOHOMHYECKYIO IIEHHOCTh KJIMeHTa? (LTV)
11. | Kakoe 3KOHOMHUYECKOE IMOHITHE OIUChIBACT CAC (Customer OIIK-7
3aTpaThl HA PUBIICUYCHUE OTHOTO Acquisition Cost)
[0JIb30BaTEINSI?
12. | Kako#i npyHIUI TO3BOJIIET CHU3UTh CTOMMOCTD Munumuzanus CAC npu OIIK-7
npuBJeUeHHs Oe3 MoTepy KauecTa Tpapuka? COXpaHCHUU KOHBEPCHH U
yIIepIKaHHs
13. | Kaxoii a¢pext HaGr0qaeTCs MIPU CHUKEHUU O ekt macmrada OIIK-7
CPEIHNX U3JEPIKEK MPH pocTe 00hEMA JaHHBIX? (economies of scale)
14. | Kakoif MeTo 1 UCTIOJIB3YETCs ISl OTIPEACTICHIUS AHanmu3 6e3yOBITOYHOCTH OIIK-7
MHHHUMAaJIbHOr0 00bEMa TaHHBIX, HEOOX0IUMOI0 (break-even analysis)
JUIs OKYIA€MOCTH CUCTEMBI?
15. | Kakoii ”HCTpYMEHT NPUMEHSETCS s DuHaHCOBOE OIIK-7
MPOTHO3MPOBAHUS PKOHOMHUYECKHX MTOKa3aTeield | MOJEIUPOBaHUE Ha OCHOBE
1aThOPMBbI TaHHBIX ? KIIIOUEBBIX METPUK POCTa
16. | Kakoii poccuiickuii 3aKOH peryJiupyer ®denepallbHbINA 3aKOH OIIK-8
00pabOTKy NepCOHATBHBIX TAHHBIX? Nel52-@3 «O
MEPCOHANBHBIX JIAHHBIX)
17. | Kako#i oOmuid NpUHIUN TOJKSH COOTI0AaThCS 3aKOHHOCTB, OIIK-8

IIPpU UCIIOJIb30BAHUHN JAHHBIX II0JIb30BaTEICH?

JI0OPOCOBECTHOCTh U
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OCJIICBOC MCIIOJIB30BAHUEC

ABTOMATHU3UPOBAHHOM IPUHSITUN PEIICHHUN Ha
OCHOBE €r0 JaHHBIX?

penieHus (paBo Ha
obpsscanmocts M)

18. | Kako#i fokyMeHT TpeOyeTcst JUTs JeralbHOro Cornacue cyObexTa OIIK-8
cOopa epcoHaTbHON HHDOPMAITIH? MTePCOHATLHBIX JaHHBIX
19. | Kakue Mepbl HEOOXOIUMO MPEANPUHSITD PH 3aKiIroueHue 10roBopa u OIIK-8
nepeaaye JaHHBIX TPETHUM JHLAM? o0ecreyeHne COOTBETCTBHS
YPOBHIO 3aIIUTHI 110 3aKOHY
20. | Kakoe mmpaBo UMEET I10JIb30BaTE/Ib IIPU [IpaBo Ha 0OBsACHEHHE OIIK-8
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