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1.IlepevyeHnb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs MO TUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS POTPAMMbI

1.1.

oOecreunBaeT OBJIAACHUC CIICAYIOIINMHU KOMIICTCHIHUAMMU.

Huctiumnuaa b1.B.J1D.02.02 «bompmume paHAble B OW3HEC-aHAIUTHKE)

Tabmuna 1.1
OTDO/TD n Kon Haumenosa Kon HaumenoBa | O0pa3oBarejibHbII
PEKBU3HUTHI | KOMIIETEHIIH HHE HHINKATOPA HHE pe3yJabTar **
IIC H ** KommnereHuu | 1ocTHKeHUsl | MHAMKATOPA
(npu u ** KOMIIETEHIH | IOCTUKEHUSA
Hanuuuu) ** 1 S KOMIIeTeHI!
i/i *%
08.037 ITKc-3 CnocobeH ITKc-3.1 VYnpasnser [TIKc 3.1. 3naem
busnec- YIPaBISTh JTaHHBIMU —  Bo3moxHOCT
aHAJIUTUK paboTtamu 1o IIPY PEIIEHNUN | ¥ HKCIIOJb30BaHUs
E COTIPOBOXKJIE 3aja4 CBOOOIHO
VYnpasnenue HUIO U OousHec- pacpoCTpaHsIEMOTro
OusHec- POEKTaMH aHATUTHKH IPOrPaMMHOTO
aHaJIN30M 0 CO3JJaHUI0 obecrieueHHS B
(Momudukar OpraHu3aIuu B
TH.3. Coop un) 1C, o0BeMe,
uH(popMaIn ABTOMATHU3HP HEOOXOIUMOM  JUIS
U, aHaJu3, VIOIINX een OusHec-
OIICHKA 3a/1auun aHanM3a
s dexTHBH OpraHu3aro — IlepcnexTuBHbIE
ocTH HHOTO M CYIIECTBYIOIIHE
MIPOBOANMOT yIpaBIeHUS LM QpOBbIe
0 Ou3Hec- u Ou3Hec- TEXHOJIOTHH 1
aHayM3a B MIPOIECCHI LM QpoBbIe
OpraHH3alH BO3MOXKHOCTH IS
" Ou3Heca B KOHTEKCTE
IIPEAMETHOU
obnactu u
cneuuuku
JeSITEIbHOCTH
opranuzanunOI1K-
[TKc-3.1
Ymeem
—  Ilosnb3oBarse
s CUCTEMaMH
aHajam3a u
BU3YaIH3aINH
JAHHBIX;

— Ilpumenste IT-

UHCTPYMEHTHI
(MpHUIIOXKEHUS "
1aTopmbl) JUTSL

obecrieyueHuss padoT
1o OM3HEC-aHAIU3Y




— Otbuparts,
PUMEHSTH
a/1alITHPOBATh
COOTBETCTBYIOIIHE
METO/BbI,
UHCTPYMEHTHI

OW3HEC-CUTyalll |
MPEAMETHOU
obnacTv, BKJIHOYAs

JaHHBIX

* Jucyunauna moodicem Gopmuposams KOMNEmeHyuio NOAHOCMbIO  UTU
YaCMUYHoO.

**onocno  coomeemcmeosame  Ilpunoowcenuro 1k  obpazosamenbHOl
npozpamme

2.00beM 1 MeCTO JTUCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM
NporpaMMmbl

O0beM TUCHUIIHHBI

O6muii o6vem muciuiinesl b1.B.J12.02.02 «bomnbmme panHbple B OW3HEC-
aHAJIUTHUKEY - 4 3aueTHBIe eauHUIEI — 144 akag.gac; 00beM akaJeMHUYSCKHX YacoB,
BBIJICJICHHBIX Ha KOHTaKTHYIO paboTy o0yyaronuxcs ¢ mpernojaanarenem - 39 akan
yac, u3 HUX 12 akag.yac — nekuuu, 16 4ac — mpakTUYECKUe 3aHATUA, 9 4acoB —
KOHTaKTHasi pad0Ta Ha aTTECTALMIO B IEPHO]T SK3aMEHALIMOHHBIX CECCHIA, 2 aKa.4ac
— KOHCyJbTalUsi K 3K3aMeHy, 18 akam.gac — caMocTosiTellbHas paboTra mnpu
MOATOTOBKE K K3aMeHy U 87 akaj. Jac. BhIACIISIETCS Ha CAMOCTOSTEIbHYIO padoTy
00y4Jarommxcs.

Juciummuaa b1.B.J12.02.02 «bonwmme npanHbple B OW3HEC-aHAJIMTHKE)
OTHOCUTCS K SJEKTUBHBIM JUCIHUIUIMHAM YacTH 0O0pa30BaTEIbHON MPOrpamMMbI
dbopMupyemMoOil ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUM, MpernogaeTcs Ha |
Kypce B 1 cemecTpe, Kora o0y4aemble MOTy4daroT 3HaHUS U (POPMUPYIOT HABBIKH Ha
TaKuX IUCIUIUIMHAX KaK:

b1.B.02 «Maremarnueckue METOAbl CTAaTUCTUYECKOW OOpabOTKM M aHaJM3a
maHaeix», b1.B.05 «Metogsl Ou3HEC-aHAIUTHKH» U SBISIETCS OCHOBOM IS
MOJITOTOBKU K MAarCTEPCKUM JIUCCEPTALUSIM.

TCXHHUKU aHaJIn3a

MCTO/bI aHaJin3a




3.Coaepkanue U CTPYKTYpa AUCHUTIIMHBI

Taomuna 3
3.1. CTpyKTypa A¥CHUTIIAHBI
Ounas ¢hopma obyuenus
O0beM AMCHHUILINHBI, aK.9ac¢ dopma
KonTakTHas padora o0y4yaommuxcs TEKYILEro
KOHTPOJIS
N a
¢ mpenoaasaTeseM M0 BUAAM y4eOHBIX 3aHATHI CamocrosnTenbHa gcg;z;MT(;c::(,)
HaumenoBanu s pabora P Y
Ne 1 aTrrecTaiuu
u/n eTeM U (Win) | BCET
pas3iesnoB (¢)
IHepuon
Ilepuoa TeopeTH4yecKoro 00yueHust MPOMEKYTOYHOM
arrecTanuu (ceccus)
3ausTus 3ausTus
JICKIIMOHHOT | CeMHHApCKor | M KC | K | Karm | Kontpoa | CPxk | CP3 CP
0 TUNA 0 TUIA K P |9 K b p K
JI BJI JIP I3
Tema | OcHOBHBIE
32 4 4 24 T, [IK3
1 TTOHSATHS u




KOHIIEIIIIUH.
Bsenenue B
IKOCUCTEMY
OOJIBIINX
TAHHBIX

Tema MeTtonsl

) npeaoopadboTk 28 2 4 22 K3, T
U JAaHHBIX

;l"eMa ba3bl janHBIX 29 4 4 21 IIK3, T
XpaHunuia

Tema | maHHBIX " 26 ) 4 20 K3, T

4 aHaJINTHYECKHE
m1aTGOPMBI

IIpomexyTounas 29 29 2 9 18

aTTecTanus

?TOF 144 | 12 | o o | 16 o o2 o9 0 0o | 18 | 87

HUcnonvzyemvie cokpawjerus:

JI — nexumm - 3aHATUA, NpeAyCMaTpHUBAIOIIME IPEUMYIIECTBEHHYIO Iepeaady ydeOHoW uHpopManuu O0y4aromumcs
NEe1arorn4eckKuMu paboTHUKAaMU OpraHu3aluu 1 (WIin) JUlamMu, IPUBJIEKAEMbIMU OpraHu3aluel K peajin3aiuuy o0pa3oBaTeIbHbIX
IpOrpaMM Ha MHBIX YCIIOBUSX,).

BJI — Buzeo nexuum.

JIP — naGopaTopHbie pabOTHI.

I13 — mpakTHyeckue 3aHATHSA (32 HCKIIOUCHHEM JTJa0OPaTOPHBIX PadoT).

WK — nanuBuayanbHble KOHCYJIbTALUU.

KCP — KOHTpOJIb CaMOCTOSATENBHOMN padOTHI

K3 — xoHcynbTanmu nepes 5K3aMeHOM




KarTak — koHTakTHas paboTa Ha aTTECTAIMIO B IEPUOJ SK3aMEHAIIMOHHBIX CECCHUI

KonTposns - koHTakTHast paboTa Ha aTTECTALMIO B IEPHO/]] IK3aMEHAIIMOHHBIX CECCHU JIJIs 3a09HOM (hopMbI 00yUueHus
CPxp — camocTosiTenbHas paboTa Ha MOATOTOBKY KYpCOBOM pabOThl/ KypCOBOTO MTPOEKTA.

CPak — caMmocTosiTeNnbHAs paboTa Ha MOATOTOBKY K AK3aMEHY.

CP — camocrosaTrenbHas padoTa B CEMECTpE Ha MOJATOTOBKY K YUEOHBIM 3aHITHSIM.

T — TecTupoBaHHUeE.

[1K3 — npakTryeckue KOHTPOIbHBIC 3a1aHMUSL.

[IN3 — npodeccruonanbHO-UCCIEI0BATEIBCKUAE 3a1aHUS.



3.2 Conep:xxanme TMCHUTIIAHBI

Tema 1. OcHoBHbIEe NMOHATHS W KOHIenuuu. BBegeHume B 3KocUCTEMY
00JILINUX JAHHBIX

[Tonsitust nanHble, 3HaHUA. TUIBI JaHHBIX U GopMathl xpaHeHus. [IpoGiembl
yIpaBieHus TaHHBIMU. [[puHIUIBI yripaBienus 1aHHbIMU. CTpaTerust yrpaBieHUs
JaHHBIMH. JKM3HEHHBIA [TUKJI JaHHBIX. Moenu yrpaBieHus JaHHbIMU. [Ipobiiembl
YOpPABJICHHS] TaHHBIMU. APXWUTEKTypa IaHHBIX. YTPaBICHUE KOPIOPATUBHBIMU
TpeOOBAHMSIMU B paMKax MPOEKTOB. MoienrpoBaHne U MPOCKTUPOBAHUE JAHHBIX.
Buner Mopenupyembix JaHHBIX. KOMIIOHEHTHI MOJAENW MaHHBIX. XpaHCHHE W
onepalu ¢ JTaHHBIMHU.

[TonsiTHE M XapaKTEPUCTUKHU OOJBIITUX JAHHBIX. APXHTEKTYpPHBIC MATTEPHBI.
Lambda u Kappa-apxutekTypbl; MUKpPOCEPBUCHI NI 00OpabOTKH AaHHBIX; POb
message brokers (Kafka, RabbitMQ). MuctpymenTanbHbii JaHAmadT 3KOCUCTEMbI
oonpmux gaHHbIX. O6030p creka: Hadoop, Spark, Airflow, dbt, Snowflake,
ClickHouse; kputepuu BeiOOpAa.

ETL u ELT-npoueccsl. Cxema KoHBeiepa

Tema 2. MeToabl npe1o0padoTKu JAHHBIX

[Ipeno6paboTka u oumcTka maHHBIX. OOpaboTKa MPOIMYCKOB, BBHIOPOCOB,
nyOnuKaToB; HOpMalu3alus, KOJMPOBAaHUE KATETOPUAIBHBIX  MPU3HAKOB.
Arperauus ¥ TpaHcpopMauus. I'pynnupoBKH, OKOHHbIE (PYHKIUU, pivot/unpivot;
paboTta ¢ BpEMEHHbIMH psiiaMH. MeToapl BBIOOPKM M CTpaTU(PUKALHUU.
Penpe3enraruBHas BbIOOpKA M3 OOJBIIMX MAaCCHBOB; CTpaTH(pUKALM 10 OU3HEC-
cermeHTaM. OneHka KayecTBa JaHHbIX. METPUKU TMOJHOTHI, TOYHOCTH,
COINIACOBAaHHOCTHU; NPO(UINPOBAHUE TAHHBIX.

Tema 3. ba3el JaHHBIX

Pemsimnonnsie CYB/I s ananutuku. Mcnons3oBanue meroga ER nuarpamm
npu  npoektupoBanuu  bJl. Beigenenne  wHDOpPMAIMOHHBIX  OOBEKTOB.
OOs13aTenbHble M HeoOs3aTeNbHbIE CYIIHOCTH. ApHOCTH cBsizu. Juarpammsl ER
sk3eMIuApoB. [Jlmarpammer ER  tunmoB wimm ER  guarpammel. [IpaBuita
dopmupoBanua otHomeHuid 1:1. IlpaBuna QopmupoBanusi oTHoweHui 1:M.
[IpaBuna popmupoBanust orHomeHuit M:M. IlpaBuiia popMupoBaHUsT OTHOIIEHHMA
IIPU ApHOCTH O0JbIIe2. DTalbl NPOEKTUPOBAHUS 0a3bl JAHHBIX CBS3H.

Jlornueckass Mozenb. YPOBHU: ONPEACIICHUS, CYLIIHOCTEH, IOJHBIA
aTpuOyTUBHBIN. Bunel cBszeil. Mnentudunupyromas 1 He WIACHTHQUUMPYOIIAs
cBs3u 1:M. dusznueckass MOJENb.

Knuent-cepBepHas apxutekrypa. @aisbl 0a3bl JaHHBIX.



Cosznanue 6a3pl nanHbix ¢ momomibio SQL Server Management Studio. Tumsr
nanHabIx. Coszmanue Taomwmi. Junarpamma bBJ1. U3menenune makera tabnuil. Padora ¢
JTAHHBIMH TaOJTUIIBI.

Coznanue, Moaudukanus U ygaieHue 0as3pl JaHHbIX onepatopamu T-SQL.
Cnemuduxanus ¢aiina. Co3ganue 0a3bl JaHHBIX C UCMOJIb30BAHUEM BTOPUYHOM
(aiinoBoii rpynmel. Y nageHue 0a3bl JaHHBIX.

[lepeHoc 0a3bl JaHHBIX C OAHOrO KOMIIbIOTEpa Ha Apyroi. OTcoeAMHEHHE U
npucoenvHenne bJl. PesepBHoe komuposanue bJ[ u BoccraHoBienue bJI.
ManunynupoBaHue ¢ JaHHBIMU. 3anpockl. OpraHu3anus 3anpocos.

NoSQL-cucremsr: Tumsl u npumenenune. Document (MongoDB), Key-Value
(Redis), Column-family (Cassandra), Graph (Neo4j).

NewSQL wu rubpumgnsie pemieHus. BexTopueie 0a3bl mgaHHbIX i Al-
AHATUTUKHU

Tema 4. XpaHnJuIa JaHHBIX U AHAJIUTHYECKHUE IJIAT(HOPMBI

Konnenums Data Warechouse. Otuernocts vs anHanutnka; OLAP vs OLTP;
ucropus pazButus (Inmon vs Kimball). MonenupoBanue gaHHBIX AJ1SI aHAJTUTHUKH.
CxeMbl «3B€3/1a», «CHEXKUHKaY, «TaJlakThuka»; slowly changing dimensions (SCD).
CoBpemennbie obOmaunbie DWH. Data Lake u Lake House. Paznuuus,
npeuMyltecTsa, pucku; dpopmatel Tadnuiy (Delta Lake, Iceberg, Hudi). Butpunst
nanHbIxX U self-service BI. CpaBautenbubiii ananus Bl-mutargopm. Kpyr I'pomosa.
[Tpumepst Bl-matdopm. Kpyr I'pomosa.

4. Tunbl OLCHOYHbBIX MAaTE€PHUAJIO0B, MIOKA3ATEC/IM U KPUTCPHUHA OLICHUBAHUSA

Ouenounsie maTepuaisl no gucuuiinae b1.B.[12.02.02 «bonbiue naHHbie
B OM3HEC-aHAJIUTHKE» BXOAAT B COCTaB OLEHOYHBIX MaTepUaloB 11O
oOpaszoBarenpHON nporpamme. COBOKYIHOCTh OIIEHOYHBIX MaT€pUaIOB IO BCEM
JUCHMIUIMHAM  00pa30BaTEIbHOM MpPOrpaMMbl  COCTaBisieT (DOHA OLIEHOYHBIX
cpeacts (nanee — POC). @OC ucnoib3yeTcs: IPpHU MPOBEICHUH TEKYIIETO KOHTPOJIS
yCIEBAaE€MOCTH U MPOMEKYTOUHOM aTTeCTalluU 00YJarOIIMUXCS C 11eJIbI0 OLIEHUBAHUS
JOCTHKEHHSI 00yJaroIIMMHUCA TIAHUPYEMbIX PE3yJIbTaTOB O0YUYEHHUS.

4.2. ®OC pazpaboTaH Kak KOMIUIEKC MPOBEPOYHBIX 3aJaHUN Pa3IUYHOIrO
TUIIA U YPOBHS CIIO)KHOCTH, BKJIFOYAET KPUTEPUU U LIKAJIbl OLEHUBAHMS, a TAKXKE
«KJIHOYM» NpaBWIbHBIX 0TBETOB. POC (hopmupyeTcss Kak OTAEIbHBIA TOKYMEHT U
XpaHUTCA B 3JEKTPOHHOM BHe, AocTynl K POC mpenocTaBieH OrpaHUYEHHOMY
KpYTY JIMII.

4.3. Jlns camocTosiTedbHOM pabOThl 00yYaroUuxcsi MpPU TMOJArOTOBKE K
TEKyIIeMy KOHTPOJIIO YCIIEBAEMOCTH U IMPOMEXKYTOUYHOM aTTecTalluud B pabodmx
porpaMmax JUCLUIUIMH Pa3MEIIEHbl TUIIOBBIE ITPOBEPOYHBIC 33JlaHUs, KOTOPHIE
MOKHO YCJIOBHO Ppa3J€IUTh Ha 3a/JaHus 3aKpbhITOro, KOMOMHMpPOBAHHOIO U
OTKPBITOT'O TUIIOB.
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3aaHus 3aKPHITOrO THUIIA — 3TO TECTOBBIC 3aJIlaHMS, B KOTOPBIX KaXKIbIM
BOIPOC  CONPOBOXKJAETCS TOTOBHIMM BapHaHTaMU OTBETOB, U3 KOTOPBIX
HE0OXOMMO BBIOPATH OJWH WX HECKOJIBKO NPABMUIIHHBIX.

3agaHuss KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIE 3aJlaHMs, B KOTOPBIX
KaXJIbIi BOIPOC COMPOBOXKAAECTCS TOTOBBIMM BapUaHTAMH OTBETOB, M3 KOTOPBIX
HEOOXOMMO BBIOpaTh OJMH WJIM HECKOJBKO MPABUIBHBIX U OOOCHOBATh CBOM
BBIOOD.

3ajaHusl OTKPBITOTO TUIA — ATO 3aJaHUs, B KOTOPBIX Ha KaXIbIi BOIPOC
JTIOJDKEH OBITh MPEJI0KEH pa3BePHYTHIN 00OCHOBAHHBIM OTBET.

B 3aBucumocTH OT THNA 3adaHUS PEKOMEHJIOBAHBI  OIpeAcIICHHAs
MOCJIEJOBATEIHHOCTD BBITIOJTHEHHUS M CHCTEMAa OIICHMBAHUS BBIIIOJIHCHUS 3aIaHUH.

11



4.4, Tunsl 3a,[[aHHfI, CIICHApHWU BBIITIOJHCHUSA, KPUTCPUN OLICHUBAHUS

TUIT 3AJAHUA

NHCTPYKLIMA

CHHEHAPHU BBITIOJIHEHUA

KPUTEPUUN OLNEHVMBAHUWA

3aganue 3aKphITOTO TUIA
¢ BBIOOPOM OZTHOT'O
NPaBUJIBHOTO OTBETA U3
HECKOJIbKUX BapHaHTOB
HpeII0KEeHHBIX

[IpouuTaiite TEKCT,
BBIOCPUTE MPABUIIBHBIN
OTBET

1.BHrMaTenbHO MPOYUTATH TEKCT 3aJaHUs U MTOHSTh,
YTO B KQUECTBE OTBETA OXKHUIACTCS TOJIBKO OJUH U3
IPEI0KEHHBIX BAPUAHTOB.

2. BHUMaTenbHO NPOYUTATH NPEATIOKEHHBIE BAPHAHT-
ThI OTBETA.

3. BeiOpaTh OJ1H BEPHBII OTBET.

4. 3anucathb TOJIBKO HOMEp (M1 OyKBY) BEIOPAHHOTO
BapuaHTa oTBeTa (Hampumep, 3 uinu B).

OTBeT cunuTaeTCs BEPHBIM, €CITU
MPAaBWIBHO YKa3aHa nudpa wim
OykBa

38.IlaHI/Ie 3aKpPBITOT'O THUIIA
Ha YCTaHOBJICHUC
COOTBCTCTBHUA

[IpounTaiite TekcT U
YCTaHOBUTE
COOTBETCTBUE

1.BHUMAaTENbHO NPOYUTATH TEKCT 3aJJaHUS U TIOHATD,
YTO B KQUECTBE OTBETA OXKHUJIAIOTCS Maphl DJIEMEHTOB.
2. BHUMarenbHO NPOYUTaTh 00a CIHMCKA: CIIUCOK | —
BOTIPOCHI, YTBEPKACHUS, (PAKTHI, MOHATUS U T.J.;
CIMCOK 2 — YTBEP)KJCHMS, CBOUCTBA OOBEKTOB U T.[.
3. ConocTaBUTh IEMEHTHI CIIUCKA | ¢ A1eMeHTaMu
crnMcka 2, chopMHpPOBATh apbl IEMEHTOB.

4. 3anucatp nomnapHo OyKBbI U TU(PHI (B
3aBHCUMOCTH OT 3a/laHUs1) BAPUAHTOB OTBETA
(manpumep, Al unu b4).

OtBeT cunTaeTcsi BEpHBIM, €CIIH
NPaBUIBHO YKa3aHbI Ul WITH
OYKBBI

3aanue 3aKphITOTO THIIA
C BEIOOPOM HECKOJIBKUX
NPaBUIBHBIX OTBETOB U3
HECKOJIbKUX BapUAHTOB
NPEIOKEHHBIX

[IpounTaiite TEKCT,
BbIOEpPUTE NPaBUIIbHbBIE
OTBETHI

1.BHUMaTenbHO NPOYUTATH TEKCT 3aJJaHUS U TTOHSATD,
YTO B KQUECTBE OTBETA OXKHUIAETCS HECKOIBKO
NpPaBUIBHBIX OTBETOB U3 NPEAJIOKEHHBIX BapUAHTOB.
2. BHUMaTenhHO MPOYUTATH NPESIOKEHHBIE BAPHAHT-
ThI OTBETA.

3. BeIOpaTh HECKOIBKO MPAaBUIIBHBIX OTBETOB.

4. 3anucath TOJIBKO HOMepa (WK OyKBbI) BEBIOPAaHHOTO
BapuaHTa oTBeTa (Hanpumep, 1 4 mmm A T).

OTBeT cunuTaeTCsi BEpHBIM, ECIIH
MPABWIILHO YCTAaHOBIICHBI BCE
COOTBETCTBUS (ITO3UIIMU U3 OJTHOTO
CTOJIOIIA BEPHO COTIOCTABJICHBI C
MO3HIIUSMU JIPYTOTO)

3aIlaHI/Ie 3aKpbITOTO THIIA
Ha YCTaHOBJICHHUC
NOCJICA0BATCIbHOCTU

[IpouuTraiite TekCT U
YCTaHOBUTE
MOCJIE0BATEIBHOCTh

1. BHuMarenabHO MpOYNTaTh TCKCT 3alaHUA U TIOHATD,
YTO B KAa4€CTBC OTBETA OXKHNAACTCA
TIOCJICIOBATCIIbHOCTD 9JICMCHTOB.

OTBeT cuuTaeTcsi BEpHbIM, €CIIU
MPaBUJILHO YKa3aHa BCA
MOCIIEA0BATEIBHOCTh IIUGD
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2. BHUMaTenbHO MPOYUTATH MPEATIOKEHHbIE
BapHUaHThI OTBETA.

3. IlocTpouTh BEpHYIO MOCIIEAOBATENFHOCTD U3
MIPEUI0KEHHBIX IEMEHTOB.

4. 3anucatb OYKBBI/IIUQPHI (B 3aBUCUIMOCTH OT
3aJjaHMs) BApUAHTOB OTBETA B HYKHOU
MoCJe10BaTeNbHOCTH (Hanpumep, BBA unu 135).

3amanue
KOMOWHHPOBAHHOTO THIIA
C BBIOOPOM OHOTO
MPABUIILHOTO OTBETA U3
MPEIJIOKEHHBIX U
000CcHOBaHHEM BbIOOpa

[IpouuTaiite TEKCT,
BBIOEPUTE MPABHIBHBIN
OTBET U 3aIllUIINTE
apryMeHTHI,
000CHOBBIBAIOIIUE
BBIOOp OTBETa

1.BHrMaTenbHO MPOYUTATH TEKCT 3aJaHUS U MTOHSTh,
YTO B KQUECTBE OTBETA OXKHUIACTCS TOJIBKO OJUH U3
IPEI0KEHHBIX BAPUAHTOB.

2. BHUMaTEnbHO MPOYUTATH MPEATIOKEHHbIE
BapHaHTHI OTBETA.

3. BeiOpaTh OJJH BEPHBII OTBET.

4. 3anucarthb TOJIBKO HOMEp (11 OyKBY) BEIOPAHHOTO
BapUaHTa OTBETA.

5. 3anucaTh apryMeHTbl, 000CHOBBIBAIOIIUE BHIOOP
oTBeTa (HampuMmep, 4 TeKCT 000CHOBAHYS).

OTBeT cunuTaeTCs BEPHBIM, €CITU
MPAaBWIBHO YKa3aHa nudpa wim
OyKBa U NMPHUBEICHBI KOPPEKTHBIC
apryMEHTHI, HCIIOJIb3yEeMEbIE TTPU
BBIOOpE OTBETA

3agaHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aIUIITUTE
pa3BEpHYTHIN
000CHOBaHHBII OTBET

1. BHUMaTenbHO MPOYHUTAThH TEKCT 3a/IaHUS U TTOHATH
CYTh BOITIpOCA.

2.Ilpogymatp JOTHKY U MOJIHOTY OTBETA.

3.3anucarb OTBET, UCHOJIb3YSl YETKHE KOMITAKTHbIE
(hopMYITUPOBKH.

4.B ciyuae pacueTHOM 3aJ1a4uM, 3aMMCaTh PEIICHUE U
OTBET

OTBeT cunTaeTCs BEPHBIM:

1. OtcyTcTBHE (haKTHUECKUX
OIINOOK.

2. PackpeiTe 00bema
UCIIONIb3YEMBIX TOHATUH (TIOJTHOTA
OTBETA).

3.000CHOBAaHHOCTEL OTBETA
(HamM4ue apryMeHTOB).

4. Jlormueckas
IOCJIEIOBATEIIFHOCTh HU3JIaracMOro
Marepuaa.
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4.5. OOmass wmKajga OUECHUBAHUA Pe3yJabTAaTOB TEKYLIEro KOHTPOJS
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTAlMM 00y4al0UIUXCs ¢ IPUMEHeHHeM
bPC

ECTS
Mrorosas TpagnunonHas bunapuas | Insa Juis
0asIbHasA pai P . .
cHCTEeMA cucteMa | TPAAMUMOHHOM | OMHAPHOI
OlleHKA
CHCTEMbI CHCTEMbI
95-100 OLIIHO A P/ Passed
85-94 5 B P/ Passed
75-84 Xoboro 3adTeHo C P/ Passed
65-74 P D P/ Passed
55-64 Y 10BJIETBOPUTEIIHHO E P/ Passed
0-54 HeynoBneTBopUTENHHO He F F/Failed
3a4TEHO

CooTHomieHne OaIOB 32 TEKYIIUA KOHTPOJb YCIEBAEMOCTH U
IIPOMEKYTOUHYIO aTTECTAINIO, a TAK)KE TOBTOPHYIO TPOMEKYTOUHYIO aTTECTALMIO:

MakcumanbHas MakcumansHas | MakcumanbHasg | MakcuMasbHas
cymma 0asuioB 3a cymMa 0asuioB 3a UTOTOBast cymma 0ajuioB 3a
TEKYIIUN KOHTPOJIb | MPOMEKYTOUHYIO OautbHAs MOBTOPHYIO
yCIIEBAaEMOCTH aTTECTAIHIO OIICHKA MPOMEXKYTOUHYIO
ATTCCTAIUIO
60 GaymIoB 40 6amnoB 100 6amioB 1006a110B

3. ®opMbl aTTECTANNH, TUIIOBbIE OLIEHOYHbIE MATEPHAJIBI J1JIs1 TEKYILIEro
KOHTPOJISl YCTIEBAEMOCTH 00y4aIOIIMXCH, KpUTEPUHU U IIKAJIbI
OLICHUBAHMS M0 KOHTPOJIbHBIM TOYKAM

5.1. B xone peanu3anuu IUCUUILIMHBI UCIIONB3YIOTCS Cleayomue (GopMbl
TEKYIIIEr0 KOHTPOJISl yCHEBaeMOCTH oOydaromuxcs (B TOM YHCIE, 3aJaHus K
KOHTPOJBHBIM TOYKAM):

T — rectupoBanue, 11K3 — npakTrnueckne KOHTPOIBHBIE 3a/1aHMUS.

Tema 1. OcHOBHBbIe NMOHATHS W KOHUenuuu. BBeaeHue B 3KOCHCTEMY
00JIBIINX JAHHBIX

TecToBbIC 3agaHUs:
3aoanue 3akpvimo2o muna ¢ 8b100POM 00HO20 NPABUTLHO20 OMBEMA U3 HECKOIbKUX
BAPUAHMOB NPEONIOHCEHHDIX.

1.BHMMAaTENbHO TPOYUTATh TEKCT 3aJIaHUs U IMOHATh, YTO B KAYECTBE OTBETA

0>KMJAETCS TOJIBKO OJIMH U3 MPEIIOKECHHBIX BAPUAHTOB.

2. BHUMATENbHO MPOYUTATH NPEAJIOKEHHBIE BAPUAHT-THI OTBETA.

3. BoiOpatb 0JJuH BEpHBINA OTBET.
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4. 3anucaTh TOJILKO HOMED (Ui OYKBY) BRIOPAHHOTO BapUaHTa OTBETA
(manpumep, 3 uinu B).

Tecr 1. Kakas u3 nepeuncnennbix xapakrepuctuk HE BXxoguT B kitaccnueckyo

5V-Monensb 00NbIINX JAHHBIX ?

a) Volume (00bEM)

b) Velocity (ckopocTh)

c¢) Value (ieHHOCTBD)

d) Viability (;xu3HECrIOCOOHOCTD)

e) Variety (paznoobpasue)

[TpaBunbHbIHM 0TBET: d) Viability (;ku3HEeCIIOCOOHOCTS)

Tect 2. Kakoii 00b€M JaHHBIX TPATUIIMOHHO CUYUTAETCS TOPOTOBBIM ISt
OTHECEHHUSI K «OOJIBIIIUM JAHHBIM»?

a)Or1T'b

b) Or 100 I'b

c) Ot 1 Th

d) He cymectByeT (PUKCUpOBAaHHOTO MOpOra — 3aBUCHUT OT KOHTEKCTa U
BO3MOYKHOCTEHN OpraHu3aluu

e) Or 1 I1b

[TpaBunbHbIM 0TBeT: d) He cymiecTByeT puKCUpOBaAaHHOTO MOPOra — 3aBUCHUT OT
KOHTEKCTa ¥ BO3MOKHOCTEN OpraHu3aluu

Oo6ocHoBanue: «bosplue JaHHBIE» OMPEAEIIOTCS HEe a0COIIOTHBIM 00BEMOM,
a COOTHOIIIeHnEeM 00BbEMa JaHHBIX M BO3MOKHOCTEH OpraHU3aIliy 1o X 00padoTKe
TPaAULIMOHHBIMA HHCTPYMEHTAMHU.

Tecr 3. Kakoil TN JTaHHBIX OTHOCUTCS K «IIOJTYCTPYKTYPUPOBAHHBIM?

a) Pensumonnbie Tabmuiel B SQL-0a3e maHHBIX

b) TexcroBsie fokyMeHTHl Word

c) JSON, XML d¢aiinsl

d) Buneodaiine

e) Aynuosanucu

[TpaBunbHbIM 0TBET: ¢) JSON, XML daitnb

O6ocHoBanue: IlomycTpyKTypHpOBaHHBIE JIaHHBIE HUMEIOT  HEKOTOPYIO
OpraHu3aluio (Teru, KJII04n), HO He COOTBETCTBYIOT CTPOTOM CXeMe PEesUOHHBIX
tabmuil. JSON u XML — knaccudeckue mpumepsbl.

IIpakTHyeckoe KOHTPOJbHOE 3adaHue mo Teme 1. AHanuTHYecKas
wiardopma aist puteiti-cetu "SmartRetail"
buznec-uenu:
— IIporno3upoBanue crpoca ¢ TOUHOCTBIO >85%
— Ilepconanu3zauus npeayioKEHUN 1151 2 MIIH+ KIIMEHTOB
— MonuTtopur >(@PEKTUBHOCTH MAPKETHUHTOBBIX KaMIaHUW B
peatbHOM BPEMEHHU
— CHMIXEHHE JOTMCTUYECKUX U3JEPKEK 3a CYET ONTUMHU3ALUU
3arnacos

15



WM cTOYHMKH TaHHBIX:
— Tpanzakiuonnsie ganHeie u3 1C (cTpykrypupoBaHHble, ~50

I'b/nenn)

— Jlamwbie ¢ kaccoBbIX TepmMuHaioB  (moTtokoBbie, ~1000
coObITHI/CEK)

— Jloru MoGuBbHOTO NpUIOKEeHUA (MOIyCTpyKTypupoBaHHbie JSON,
~20 I'b/nens)

— OT3BIBBI KIIMEHTOB M3 COLICETEN M YaTOB (HECTPYKTYPUPOBAHHBIN
TEKCT)

— Jlaunbie ¢ loT-matuymkoB B MarasumHax (Temmeparypa, Tpaduk,
BUJICOAHAIUTHKA)

Texymme mpobieMsr:
— JlanHbie pa3po3HEHBI, HET €AMHON BEPCUU MPABJIbI
—  OtuéThl popMHUPYIOTCS C 3a/1epKKOM 24—48 yacoB
— HeB03M0XXHO OnepaTUBHO pearupoBaTh HA AaHOMAIUM (HAIpUMED,
BCILJIECK BO3BPATOR)
— OrtcyTcTBHE UHCTPYMEHTOB ISl IPEIMKTUBHON aHAIUTUKH
Tema 2. MeToabl npeqo0padoTKN JAHHBIX

TecroBble 3a1aHus:
3aoanue 3aKkpvimo2o muna ¢ 8blOOPOM 00HO20 NPABUTLHO20 OMEEMA U3 HECKONIbKUX
8aPUAHMOE NPEOTIOHCEHHBIX.
1 .BHUMAaTEIHHO MPOYNUTATH TEKCT 3a/IaHMS M MIOHATH, YTO B KAYECTBE OTBETA
OKUAAETCS TOJIBKO OJIMH U3 MPEUIOKCHHBIX BAPUAHTOB.
2. BHumaTenpHO MPOYNTATh MPEIIOKCHHBIC BAPUAHT-ThI OTBETA.
3. BeiOpath 0J1MH BEpHBIN OTBET.
4. 3anucaTh TOJIBKO HOMED (WK OYKBY) BRIOPAHHOT'O BapHaHTa OTBETa
(mampumep, 3 unu B)..
Tecrt 1.Kakoit mexanusm npomnyckoB siBisietcss HAUBOJIEE
poOIeMaTUYHBIM IS aHATIM3a U TPEOyeT CreruaIn3upoOBaHHBIX METOI0B?
A) MCAR (Missing Completely At Random)
B) MAR (Missing At Random)
C) MNAR (Missing Not At Random) — BepoSITHOCTb MPOITyCKa 3aBUCHUT OT
camMoro HeHa0J1t0/1aeMOI0 3HAYECHHUS
D) Bce mexaHu3Mbl OJJMHAKOBO MPOCTHI B 00pabOoTKe
[IpaBuibHbIi OTBET: C
Oo6ocHoBanue: [Ipy MNAR nponyck cucTeMaTH4eCcKy CBS3aH C
HEHaO0JI0JaeMbIM 3HAY€HHEM (HaIIp., JIFOJIU C BHICOKUM JIOXOJIOM PEXE YKA3bIBAIOT
3apIuiaty). 1o BeIET K CMEIICHUIO OLIEHOK; TpeOyroTes selection models,
sensitivity analysis Win SKCIIEpTHBIC TOIYIICHHUS.
Tect 2. B uéM 0CHOBHOE MTPEUMYIIIECTBO MHOKECTBEHHOTO UMITY TUPOBAHUS
(MICE) nepen npocTbIM yJaJd€HUEM CTPOK C MPOMyCKamMu?
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A) OHo ObICTpE€ BBITIOTHIETCS

B) Ono coxpansier pazmep BbIOOPKH M YUYUTHIBAET HEONPEIEIEHHOCTD
UMITyTallii Y€pe3 CO3/I1aHNE HECKOJIBKHUX JaTaceTOB

C) OHO aBTOMAaTHYECKHU MCHPABIIAET BCE BHIOPOCHI

D) OnHo He TpeOyeT NpOBEPKH JTOMYILIEHHUM

[IpaBunbHbIN OTBET: B

Oo6ocHoBanue: MICE renepupyeT m UMITyTUPOBaHHBIX AaTACETOB,
aHAJTM3UPYET KaXKIbIA U 00beAuHAET pe3yibTaThl (Rubin's rules). 3to coxpansiet
CTaTUCTHUYECKYIO MOIIHOCTh M KOPPEKTHO OILICHUBAET CTaHAAPTHBIE OLTUOKH, B
otnuyue ot listwise deletion.

Tect 3. Kakoit meTo oOHapy>keHUs BBLIOPOCOB HanboJiee yCTOMYUB K
MHOTOMEPHBIM aHOMaJIUAM?

A) Ipasuno 1.5%XIQR ays ogHOMEPHBIX OOKCIIIIOTOB

B) Z-score > |3| nis HOpMalIbHBIX pacIpeaesieHu

C) Isolation Forest — anropuTtm, H30JUPYIONTUI aHOMAIIUA YEPe3
cily4aiiHble pa30MeHust MPOCTPAHCTBA

D) BusyanbHblil OCMOTpP pacCesHHbBIX IHarpamMmm

[IpaBuibHbI OTBET: C

Oo6ocHoBanue: Isolation Forest 3)()eKTUBHO BBISBIISIET MHOTOMEPHbIE
BBIOPOCHI, HE TPeOys MPeAnoIoKeHu o pacnpeaenenu. OH OCHOBaH Ha TOM, 4TO
aHOMAJIUU «U30JIMPYIOTCS OBICTpEe MpU CIyYalHbIX pa30MEHUsX, YeEM
HOpMaJIbHbIE HAOJIOICHHUS.

IIpakTHYecKoe KOHTPOJIbHOE 3aJaHUE 10 Teme 2

Tema: «Kommnekcusiii EDA naracera onpoca o Boctipusitun MIN»

3arpy3uth naracet (npegocrtasisercs: ~500 HaOmoneHni, 25 mepeMeHHbIX,
BKJIFOYAs IPOITYCKN).

BrInonHuTh pa3BeI0YHbIN aHAIH3:

Onucarb CTPYKTYpY AaHHBIX, TUIIBI IEPEMEHHBIX, JOJIIO MPOITYCKOB.

BusyanusupoBarh pacrpeielieHus: KIOUEBbIX MEPEMEHHBIX (TUCTOrPaMMBI,
boxplot).

[TocTpouTh KOPPEISIIITUOHHYIO MATPUILY C BBIJICJICHUEM 3HAYUMBIX CBS3EH.

[TpumMeHuTh mice AJiE MHOXKECTBEHHOTO MMITyTUPOBaHUS (mM=S5), CpaBHUTH
PE3YABTATHI C MOJHBIM YJAJIEHUEM IPOITYCKOB.

BrisaButh 1 060cHOBaTH 00paOOTKY BHIOPOCOB (MUH. 2 METO/A).

[TogroroButre oT4éT B R Markdown c wuHTEepnperamueii BBIBOJOB IS
MEHeIKepa.

Tema 3. ba3bl JaHHBIX

Tecmoesble 3a0anusi:

3aoanue 3AKpblmoco muna ¢ 6bl60p0]l/l 00H020 npasuibHoco omeema us
HECKOJIbKUX 6APUAHMOB npedﬂomceHHblx.

1.BHMMaTensHO IMPOYUTATb TCKCT 3aJlaHUA U ITOHATDL, YTO B KAYCCTBC OTBCTA
OKMIACTCA TOJIBKO OAWH U3 IIPCIJIOKCHHBIX BAPUAHTOB.
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2. BHUMaTenbHO NPOYUTATh NMPE/JI0KEHHbBIE BAPUAHT-ThI OTBETA.

3. BoiOpath ofH BEpHBINA OTBET.

4. 3amucaTh TONBKO HOMEp (WM OYyKBY) BBHIOpAaHHOTO BapHaHTa OTBETa
(manpumep, 3 unu B).

3adanue 3axpvimoz2o muna ¢ 66160pOM 00HO20 NPABUTLHO20 OMEema U3
HEeCKOJIbKUX 8APUAHINOE NPEOTONHCEHHDBIX.

1 .BHUMAaTENBHO MPOYUTATH TEKCT 33/IaHUS U TIOHSTh, UTO B KAUECTBE OTBETA
OKUJIAETCS TOJIbKO OJMH U3 MPEIJIOKEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATH MPEIJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BeiOpath 071MH BEpHBIN OTBET.

4. 3anucaTth TOJBKO HOMEp (WM OyKBY) BBIOpDAHHOTO BapuUaHTa OTBETA
(manpumep, 3 unu B).

Tecr 1. Urto Takoe «HapTUIIMOHWPOBAHWE» TAOMUIBI B KOHTEKCTE
aHAJTUTUYECKUX 0a3 TaHHBIX?

a) Coznianuie pe3epBHOM KOMUU TaOJIUIIbI

b) Paznenenue Tabauupl Ha JIOTMYECKUE YAaCcTH (MMAPTULUKU) I YCKOPEHUS
3aIpPOCOB | YIIPOIIECHHUS YIIPABICHHS TaHHBIMU

¢) llludpoBanue 4yBCTBUTENbHBIX TaHHBIX B TAOIUIIE

d) Penukanus TaGiuibl HA HECKOJIBKO CEPBEPOB JIJIs1 0TKa30yCTOMUYHNBOCTH

Tecr 2. Kakoit Tum NoSQL-6a3b1 TaHHBIX HanOO0JIe€ TOAXOIUT IJIs XpaHCHUS
UepapXUYeCKUX JaHHBIX ¢ THOKON cxeMoil (Hampumep, NpopuiIi MoJb30BaTeNe ¢
MPOU3BOJIBHBIMU aTpUOyTaMu)?

a) Key-Value (Redis)

b) Document-oriented (MongoDB)

¢) Column-family (Cassandra)

d) Graph-oriented (Neo4j)

[IpaBunbHbI 0TBET: b) Document-oriented (MongoDB)

Oo6ocHoBanue: JlokymentHsle B/ xpanar nanusie B popmatax JSON/BSON,
MO/IJICP)KUBAIOT BIIOKEHHBIC CTPYKTYPHI M THOKYIO CXEMy, YTO HJICATbHO IS
npoduiield ¢ mepemeHHbIM Habopom atpuOyToB. Key-Value cioumkom mpocr,
Column-family ontumases ajis aHAIUTHKH 110 KoJoHKaMm, Graph — 1y1st cBsizeid.

Tect 3. VYkazatb Kakou BU]L CBSI3U MIPEJCTaBIICH Ha PpUCYHKE

Tosap
Kop ToBapa

OcrTaTok Ha cknage
Llena
HaumeHoBaHve

®
3akas

Homep 3akasa

CroumocTts
[Lata

a) MHorue Ko MHOTUM
b) Wnentudunupyromias cBsI3b OAUH KO MHOTUM
¢) Hewpentudumnupyromas cBsi3b OJUH KO MHOTHM
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Tect 4. [l kakoit OuszHec-3a1aun Hanboee 1eIecoo0pa3Ho UCIOIb30BATh
rpadoByto 60azy gaHHBIX (Hanpumep, Neo4dj)?

a) XpaHEeHHE UCTOPUYECKHUX MTPOJIAXK 1 OTYETHOCTH

b) AHanu3 couuanbHBIX CBSI3€d MU PEKOMEHJATEIbHBIE CUCTEMBI («IPY3bs
JPY3€il», «IIOX0KHUE MOIb30BATEITN)

¢) KammpoBanue ceccuii monb3oBaTene

d) [TonHOTEKCTOBBIN MOUCK MO TOKYMEHTaM

[TpaBuibHBIM OTBET: b) AHANN3 COLMANIBHBIX CBS3€M U pEeKOMEHAATENIbHbIE
CUCTEMBI («APY3bs IPYy3€i», «IIOX0KHUE MOIb30BATEIINY)

O6ocHoBanue: I'padoBrie BJ] ontumusupoBansl st 00xoaa cBs3eit (edges)
MEXIy CYIIHOCTSIMU (nodes), 4To JeNaeT uX He3aMEHUMbBIMH JIJIS 33]1a4, T7I€ BaKHbI
OTHOMICHUS: (POJI-ACTEKIINS, PEKOMEHIAINH, AHATIN3 BIUSHUIA.

IIpakTuyeckoe KonTpoJsbHoe 3aganue 3. lpoexruposanue cTpyKTypbl BJI
L{ens paboTsl: pazpadbotka ctpyktypsl bJI. MccnenoBaTs npeaMeTHy0 0071aCTh
U BBIICIUTE CyIHOCTU. lIpomymars ompeneneHue misl KaXxAOW CYLIHOCTH.
Onpenenute Mg CylHOCTEH aTpuOyThl. Bplaenuts KiroueBble aTPUOYTHI.
[Ipoananu3upoBaTh CBSI3M MEXAY CylIHOCTAMHU. Onpenenuts BUI CBA3U. JlaTh
Kax1ou cBs3u ums. [loctpouts nuarpammy ER —Tuna ¢ yyeToM Bcex CyIIHOCTEN U
ux cBszeid. ChopmupoBarh HaOOp MPEIBAPUTEIBHBIX OTHOIIEHUH C yKa3aHHEM
MPEANOJIATa€MOr0  MEPBUYHOTO  KIOYa  JJIi  KaXKJIOrO0  OTHOIIEHUS U
ucrnoyib3oBanueM guarpaMMm ER tuma. J[o06aBUTH HE KItOUEBBIE aTpUOYTHI B
otHouieHus. [IpuBecTu npenBapuTeabHble OTHOIICHHS K HOpMalibHOU hopme. [pu
HeoOxomumoctu niepecmorpets ER  amarpammel. [locne mnpeobpaszoBanust ER
JyarpaMM  OCYIIECTBUTh IOBTOPHOE  BBINOJHEHUE MPEAbIAYIINX  3TaloB
MPOEKTUPOBAHMUSL.
Tema 4. XpaHuanina JaHHbIX U AHAJIUTHYECKHE IJIATHOPMBI
Tect mo Teme 4
3aoanue 3akpvimo2o muna ¢ 86160poM 00HO20 NPABUTLHO20 OMBEMAd U3 HECKOIbKUX
8ApPUAHMOB NPEOIOHCEHHBIX.

|.BHUMAaTENbHO MPOYUTATH TEKCT 33/IaHUs U IOHATh, YTO B KAYECTBE OTBETA

0’KHMJIA€TCS TOJIBKO OJIMH M3 MPEIOKEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATH MPEJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpath o1uH BEpHBIN OTBET.

4. 3anucaTh TOJILKO HOMED (Ui OYKBY) BBIOPAHHOTO BapUaHTa OTBETA

(manpumep, 3 unu B).

Tect 1. B yéM ocHOBHOE paznnuue Mexy cucremamu OLTP u OLAP?

a) OLTP ucnons3yet pensnnonubie 0a3pl JaHHbBIX, a OLAP — Tompko NoSQL

b) OLTP ontumusupoBaH s TpaH3aKUHMOHHBIX omepauuid (BCTaBKa,
oOHoBJeHUE), a OLAP — s aHanuTHYECKUX 3apocoB (arperaius, OTYETHOCTD)

c) OLTP pab6oraeTt Tonbko B obnake, a OLAP — TonbKo JTIOKaJIBHO

d) OLTP nopnepxuBaeTr TOJNBKO CTPYKTypHpoBaHHble AaHHble, a OLAP —
TOJBKO HECTPYKTYPUPOBAHHBIE
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[IpaBunbHbIil oTBeT: b) OLTP onTuMu3upoBaH 1j1sl TpaH3aKIIMOHHBIX OTepalui
(BcTaBka, o6HOBieHHUE), a OLAP — nns aHamUTUYECKUX 3ampocoB (arperamws,
OTYETHOCTD)

Oo6ocHoBanne: OLTP-cuctembl (Hampumep, onepaunuonsubie bJ[ uHTEpHET-
Mara3uHa) o0ecleyMBaIOT BBICOKYIO CKOPOCTh KOPOTKMX TpaH3akiui. OLAP-
CUCTEMBI (XpaHWJIMINA JaHHBIX) ONTUMHU3UPOBAHBI JJIsl BBIIOJHEHHS CIOKHBIX
AHATMTUYECKHX 3aMPOCOB K OOJBIITUM 00BEMaM UCTOPUUYECKHUX JaHHBIX.

Tect 2. Kakas cxema MoJenupoBaHus JaHHBIX HaubOosee XapakTepHa JUIs
xpanunun nanabix (Data Warehouse)?

a) Tpetwbst HOpMmanbHas Gopma (3NF)

b) Cxema «3Be3na» (Star Schema)

c¢) Uepapxuueckas MOJEIb

d) CereBas mojenb

[IpaBunbHbIM 0TBET: b) Cxema «3Be3aa» (Star Schema)

Oo6ocHoBanue: Cxema «3Be3nia» (dakToBas TabiauIa + CB3aHHBIC TaOJIUIIBI
M3MEPEHU) ONTUMHU3UPOBAHA JUIS aHAIUTHYeCKuX 3arpocoB: ymnpomaer JOIN,
YCKOpSIET —arperauydyd, WHTYUTHUBHO TIOHSATHa OusHec-mojb3oBarensiM. 3NF
XapakTepHa Ui ONEPAIMOHHBIX CHUCTeM (HOopManu3auus Juisi U30eKaHus
aHOMAaJIHHA).

Tect 3. Uto Takoe «MeqeHHO MeHstoteecs: n3mepenne» (Slowly Changing
Dimension, SCD) tuma 2?

a) M3amepenue, KOTOpO€ HUKOTIa HE U3MEHSETCS

b) Usmepenue, rae npu W3MEHEHHUU aTpuOyTa co3daéTcsl HOBas 3alKCh C
BEPCUOHUPOBAHUEM (COXPAHSAETCS UCTOPHUSI)

c) M3mepenue, rie W3MEHEHUS NEPE3alMChIBAIOT CTApOE€ 3HAYEHUE Oe3
COXpaHEHUS UCTOPUU

d) Mzmepenue, koTopoe 0OHOBJISIETCSI TOJIBKO Pa3 B T

[TpaBunbHbIM 0TBET: b) MI3Mepenue, rie npu u3MeHeHuu aTpulyTa co3aércs
HOBAsl 3aMKCh C BEpCUOHUPOBAHUEM (COXPAHSIETCS UCTOPUS)

O6ocHoBanue: SCD Type 2 coxpaHsieT UCTOPUIO U3MEHEHHH (Hampumep,
CMEHA perMoHa KJIHMEeHTa): M00aBJISIETCS] HOBas CTPOKAa C HOBBIMHU 3HAUYCHUSIMH,
JaTON Hadalla/OKOHYAHHUS JEUCTBUSA, (JaroM akTyanbHOCTH. KpuTuyHo s
KOPPEKTHOW PETPOCIIEKTUBHON aHAITUTUKH.

IIpakTnueckoe 3aganue no reme 4. Pazpaborka ananutuaeckoro ganmodopra
B Yandex Datalens

MapxketuHroBslii genaprameHT komnanuu TechStore (MHTEepHET-MarazuH
AJIEKTPOHUKH) 3alpallivBaeT €AUHYI0 TaHedb MOHUTOPHUHTA JUIsl OLIEHKHU
3 PEKTUBHOCTU PEKIIAMHBIX KaHAJIOB.

busHec-BOIpocCHI:

— Kakoii kanan npusneuenus (Google Ads, Annexc./lupexr,
corcet, email) 1aét HauOOIBITYI0 KOHBEPCUIO?

— Kak mensiercs CAC (Customer Acquisition Cost) 1o kaHaiam B
IMHAMUKe?
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— Kakue ToBapHble KaTeropum HamOoOJee MapKUHAIbHBI MO
KaXI0MY KaHaTy?
— T'ne HabGmroat0TCst aHOMaMKU B pacxojax Ui KOHBEPCUSX?

Hoctynubie nannbie (mpegoctasisitores B popmate CSV/ClickHouse):
— campaigns.csv: 1d xammaHuw, KaHall, JaTa crapTa,
JaTa OKOHYaHUs, OF0JKET
— ads_spend.csv: mata, id_kammaHWH, pacXoIbl, MOKa3bl, KIIMKU

— orders.csv: id 3akasa, JaTa, 1d_kumeHTa, cymMMa,
KaTteropus_ToBapa, id kammaHuu

— customers.csv: id_xnmeHra, PETHOH, CErMEHT
(HOBBIN/TIOBTOPHBIN)

TexHuueckue YCJII0OBUA:

— JHannsie conepxat ~100 000 ctpok, nepuon: 12 mecsies
— Tpebyercs oOecreynuTh BO3MOXKHOCTH (DUIbTpAIMU IO JaTe,
KaHaly, PETHOHY
— Jlambopa nomkeH ObITh TOCTYIEH ISl IPOCMOTPA PYKOBOJCTBY
(TOJIBKO UTEHHE)
3ananue 1. IlonrotoBka u NoJKIFOYEHUE JAHHBIX.
3ananue 2. [IpoextupBoanue u pazpadboTka gamobdopaa
3ananue 3. Peanuzanus gamobopaa B Yandex Datalens

5.2. TumoBble OLICHOYHbIE MaTepUaibl [ TEKYWEro KOHTPOJIA
yCIIEBaeMOCTH O0yJaroNnXcst (BHE KOHTPOJIBHBIX TOYEK) IPUBEIACHBI B 11.6.2.
5.3.01¢H WK HECKOIBKO TEMATHYECKUX OJIOKOB TUCIMILIAHBI 3aBEPIIAIOTCS
KOHTpoJIbHON Toukod (masnee — KT). Tekymuii KOHTPOIb YCIIEBA€MOCTU IIO
JTUCITUTUIMHE TpeycMaTpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecsatu) KT B
TEUEHUE MEePUOJIa OCBOCHUSI TUCITUTIIUHBI.
MakcumalibHOE KOJIMYECTBO OayioB 3a 000l Tum pabor B pamkax KT
coctasysier 100 (cTo) 6anos.
Pacnipenenenne BecoBbix koadduimenTon no KT B pamkax TeKyIiero KOHTPOJIs
YCIIEBAEMOCTH TI0 TUCIUILINHE ¥ (POPMYJIBI pacuera:

HaumenoBanue MakcumManbHOe Koaddumment Beca PesynbTaT KOHTPOJIBHOM
KOHTPOJIBHOM TOYKHU KOJINYECTBO OaJioB 3a KOHTPOJIbHOM TOYKHU TOYKH, YYaCTBYIOLIUI B
paboty B pamkax KT, (hopMHPOBaHHH UTOTOBOH
KOTOPOE MOXKET 0aJUIbHOHN OLICHKH IO
HaOpaTh CTyIEHT TUCHIUTUINHE (OTpaXkaeTcs
B xkypHane bPC B C[10)
KT -1 100 0,15 15
KT-2 100 0,15 15
KT-3 100 0,15 15
KE-4 100 0,15 15
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| Hroro: | X | 0,6 | 60 |

dopmyia pacyeTa pe3yabTaTa KOHTPOIbHOU TOUKU:
Pesynbrat koHTpOJIbHOM TOuKHK = KonruecTBo 0asmios 3a padboty B pamkax KT X
KoadduimenT Beca KOHTPOIBHON TOUYKH.

5.4@opMBI TEKYIIIET0 KOHTPOJIA ycrieBaeMocTu oOy4daronuxcs B pamkax KT u

THUITIOBBIC OLICHOYHBIC MATCPHUAJIbI:

KT-1

Tema 1.

Tecmuposanue.

IIpakxmuueckoe-konmpoawvroe 3aoanue (11K3).
Tema 2.

Tecmuposanue.

Ipaxmuueckoe-konmponvroe 3adanue (I1K3).
Tema 3

Tecmuposanue.

Ilpaxmuuecxoe-konmponvroe 3adanue (I11K3).
Tema 4.

Tecmuposarue

Ipaxmuueckoe-koumpoavnoe 3adarnue (IIK3).

Jlnst kaxaoi (opMbl TEKYIIETO KOHTPOJISl yCIEBAEMOCTH 00yUYarOIIUXCs B
pamkax KT onpeneneHsl KpuTepuu OIlICHUBAHUS PE3YJIbTATOB BBHITOJHEHUS 3aJaHUSI.

1. Kpumepuu oyenusanus mecmuposarus 3a Kasxcowiti mecm 6 KT1:

K Jnanazon 0
pUTEPUU OLIEHKH SAILIIOB MHUCAHUE KPUTEPUS
0 Konuuecmeo npasunvrvix omeemos
menee 55%
5 Konuuecmeo npasunvnvix omeemog om
55% 00 64%
Konuuecmeo
R 50 Konuuecmeo npasunvnvix omeemog om
P 65% 0o 74%
omeemos
75 Konuuecmeo npasunvnvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvrvix omeemos om
85% oo 100%
Hroro makcuManbHO: 100

2. Kpumepuu oyenusanus I1K3:
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Kpurepuu onienku Jlnanason Onucanue KpuTepus
0aJII0B
Jlemanvnoe, nocnedosamenvroe
41-70 onucanue 8cex NOHAMUU Ha npumepe
Cooepoicanue u 8bIOPAHHOT CUCTNEMbL
packpvimue 21-40 llosepxnocmuoe onucanue 6e3
8bIOPAHHBIX NOHAMULL NPUBA3KU K 8blOPAHHOU cUcmeMme
0-20 Tlonamus packpvimol MUHUMATLHO UL
He PACKpblmbl 808Ce
30 Konuuecmeo svinonnennvix 3a0anuii
om 85% 0o 100%
Konuuecmeo .
b InONH e b /5 Konuuecmeo svinonnennvix 3a0anuii
. om 55% 0o 84%
3a0anuii z
0 Konuuecmeo evinonnennvix 3a0anui
Mmenee 55%
HTtoro MakcumasipHO: 100

6.(I)OprI HpOMe)I(yTO‘IHOﬁ arTrTeCralu, KPpUTEpUU U IKajJa ONCHUBAHUSA,

THIIOBBIC OLICHOYHBIC MaTEepHAJIbI 110 TUCHUIIJIMHE

6.1. IIpomexxyTouHas arTecTaius NPpoOBOAUTCS B popMe IK3aMeHa
3adeT mMOBOAMUTCS MyTeM BhIMOJHEHUs uToroporo tecra B DO/OT, rae moryt
OBITH MCTIOJIB30BaHbI ciienytomue ¢hopmel: yctHO B JIOT - B popme 000CHOBaHHBIX
OTBETOB Ha 3aJlaHus pa3iaudHoro tuna; nuckMeHHo B C1O - B (hoopme mUcbMEHHOTO
peleHus 3aJaHnid pa3indHoro tuna; tectupoBanue B C/O.

6.2. TunoBbI€ OIIEHOYHBIE MATEPHAIIBI TPOMEKYTOUYHON aTTECTALINH.
THUIIOBBIE OLIEHOYHBIE MATEPUAIIBI IPOMEKYTOUYHOM aTTECTALlUN

W

)}

BOHpOCBI K 3K3aMCHY 110 JUCIHUIIJINHC «bonpiine JaHHBIC B OousHec-

AHAJIMTHUKEC»

[Tpobnemsbl ynpaBieHust 1aHHBIMH. [I[pUHITUTIBI yIIpaBIeHUS JaHHBIMHU.
Crparerus yrpasiieHUs] JaHHBIMU. JKU3HEHHBIN TUKII JaHHBIX.

Mopenu ynpaBiieHUs! JAHHBIMUA. APXUTEKTYpa JaHHBIX.
MopenupoBaHue M MNPOEKTHPOBAHUE JIaHHBIX. BUIbI MOJEIMpPYyEMBIX
naHHbIX. KOMIIOHEHTHl MOJENH [aHHBIX. XPaHEHHWE U ONepaluu C
JTAHHBIMU.

[ToHsATHE M XapaKTEPUCTUKU OOIBIIUX TAHHBIX.

. Apxurektypnble marrepHsl. Lambda wu  Kappa-apxutektypsl;

MUKpPOCEPBUCHI 1J1s1 00pabOTKU JaHHBIX; posib message brokers (Kafka,
RabbitMQ).

HNHcTpyMeHTaNbHBIN TaHAmadT 3KOCUCTEMbl 00NbIINX TaHHbIX. O030p
creka: Hadoop, Spark, Airflow, dbt, Snowflake, ClickHouse; kputepuu
BBIOODA.

ETL u ELT-nponieccol. CxemMa KoHBeiepa.

23




8. IlpemoOpaboTKa M OUHUCTKA JaHHBIX.

9. O6paboTka TMPOMYCKOB, BBIOPOCOB, MYyOJHMKATOB; HOpPMaIU3aIlUs,
KOJUPOBAHKME KATErOPUAIbHBIX PU3HAKOB.

10.Arperauust u TpaHcopmanusa. ['pynnupoBKH, OKOHHbIE (DYHKIIHH,
pivot/unpivot; paboTa ¢ BpeMEHHBIMH PSIAMHU.

11.Metoas! BeIOOpKHU U cTpaTuduUKauu. Pernpe3eHTaTuBHas BHIOOpPKA U3
OOJIBIINX MAaCCUBOB; CTpaTU(UKALUA 110 OU3HEC-CETMEHTAM.

12.01eHka KauecTBa  JIaHHbIX. METpPUKU  MOJHOTHI, TOYHOCTH,
COTJIaCOBAaHHOCTH;, MPOPUIUPOBAHNUE TAHHBIX.

13.Pensumonnnsie CYBJ] s ananutuku. Mcmonb3oBanue Metoga ER
ayarpaMm Ipu rnpoexkrtuposanuu b/l

14. Inarpammbl  ER  sx3emmsipoB.  marpammbel ER - TunoB wimu  ER
nuarpammbl.  [IpaBuma ¢dopmupoBanus otHomieHuid 1:1. IlpaBuna
dbopmupoBanus otTHomeHu# 1:M. [IpaBuna popMupoBaHusi OTHOIIICHUI
M:M.

15.Jlornyeckass monenb. YpPOBHH: ONPENEIEHHUs, CYIIHOCTEM, ITOJIHBIN
atpuOyTuBHBIN. Buael  cBszeil. Mpentuduuupyromas ©u  He
uaeHTuguuupyomas cBsizu 1:M. duznyeckast MOJENb.

16.KnuenTt-cepBepHas apxutektypa. Daitsibl 6a3bl JaHHBIX.

17.NoSQL-cucremsl: Tunsl u npumeHenue. Document (MongoDB), Key-
Value (Redis), Column-family (Cassandra), Graph (Neo4j).

18.NewSQL u ruGpuinbie peiieHus.

19.BexTopHbie 0a3bl JaHHBIX 11 Al-aHAIUTHKH

20.Konnenmusa Data Warehouse. OtuetHocTs vs anaimutuka; OLAP vs
OLTP; ucropus pazsutus (Inmon vs Kimball).

21.MoaenupoBanrue JaHHBIX I aHATUTUKUA. CXeMbl  «3Be3jay,
«CHEeXXKHUHKAY, «rajtaktukay; slowly changing dimensions (SCD).

22.CoBpemennbie obnaunbie DWH. Data Lake u Lake House. Paznuuus,
npeumyiecTsa, pucku; popmatel Tadnui (Delta Lake, Iceberg, Hudi).

23. Butpunsl ganHbix U self-service BI.

24 Kpyr I'pomoBa. CpaBHuTenbHbil aHanu3 Bl-mnatdopm.

25.1Tpumepst Bl-mnatdopm.

Tumnossie IMPOBCPOYHLBIC 3adaHUA HJId CaMOIIOATOTOBKH O6yanOIH€FOC$I K
HpOMC)KYTO‘IHOﬁ aTTcCTallun:

THil CLEHAPHH THUITOBBIE 3AJJAHUA
3AJJAHUA BBITIOJIHEHU A A
3agaHue 3aKpBITOrO | .BHUMAaTEThHO NPOYUTATE TEKCT Kakoii ¢opMaT XpaHeHHs JaHHBIX ONITUMH3UPOBAH
THIIA C BI)I60pOM 3aJaHus U IIOHATH, YTO B KAYCCTBC JUIA aHATUTUYCCKUX 3aITPOCOB B OKOCUCTEME
OJTHOTO TIPAaBHUIIEHOTO OTBeTa OXHUAaeTcs Tonbko oauH u3 | Hadoop/Spark?
OTBETA M3 HECKONBKUX | TPEAJIOKCHHBIX BAPHAHTOB. a) CSV
BapUaHTOB 2. BHuMarTenbHo NpoyuTaTh b) JSON
MPE/TI0KEHHBIX MIPEAJI0KEHHbBIC BAapHAHTHI OTBETA. c) Parquet
3. BrIOpath 0ilMH BEPHBIH OTBET. d) XML
4. 3anucatb TOJIBKO HOMeEp (MK e) TXT
OyKBY) BEIOpaHHOTO BapuaHTa UYro Takoe Apache Airflow?
oTBeTa (Hanpumep, 3 wiu B). a) MHCTpyMEHT 11 BU3yann3aluu JaHHBIX
b) [Imardopma It opkecTpariiv ¥ MIIaHUPOBAHUS
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workflows (ETL-koHBeiiepoB)

¢) Pacnipenenénnas 6a3a maHHBIX

d) MHCTpYyMEHT MAIIMHHOTO 00YYEeHUS
a) e) @peiMBOpK I BeO-pa3paboOTKu

3aZ[aHI/I€ 3aKpPBITOI'O
TUIIA HA YCTAHOBJICHUC
COOTBCTCTBUSA

1.BHUMATENBHO IPOYUTATH TEKCT
3aJ]aHus U TTOHATH, YTO B KA4eCTBE
OTBETa O)KMUIAIOTCSI Maphl
3JIEMEHTOB.

2. BHnMaTensHO pounTaTh 06a
CITUCKA: CITUCOK | — BOIIPOCHI,
YTBEpXKACHHUS, (DaKTHI, MOHATHS U
T.I.;

CIIUCOK 2 — yTBEP>KAECHMUSI, CBOICTBA
0OBEKTOB H T.1.

3. ConocTaBUTh 3JIEMEHTHI CIIUCKA
1 ¢ aeMeHTaMu CrucKa 2,
c(OpPMHUPOBATH MaPbI JIEMEHTOB.
4. 3anucaTp momapHo OyKBBI U
nu¢psl (B 3aBUCIMOCTH OT
3aJaHus) BApHAHTOB OTBETA
(mammpumep, Al unu b4).

Xapakrepu
cruka (5V)  Bribepure nmpaBUIbHOE ONUCAHUE
A) JlaHHBIE TOCTYNAIOT CO CKOPOCTHIO
10 000 cobwiTHii/cek ¢ IoT-maTunkoB,
TpebyeTcst 00paboTKa B pealIbHOM
Volume BpeMEHHU
B) B nartacere 30% mpomyIieHHBIX
3HAUEHHH B IOJIE «JOXO», YTO CHI)KAET
Velocity JIOBEpHE K IPOTrHO3aM
B) Kommnanus xpauut 500 Th
HUCTOPUYECKUX TPaH3aKLMii 32 5 JIeT 1uist
Variety PETPOCTIEKTUBHOTO aHAJIN3a
I') lanHbBIC BKITIOYAOT
CTpYKTypupoBaHHBIE Ta0OmuIbl, JSON-
JIOTH, TEKCTHI OT3BIBOB U BHJEO C Kamep
Veracity HaOJIIOJeHHS
JI) Ilocne BHeApeHNs aHATUTHYECKON
aTGopMbl KOMITAHUS CHU3MIIA
Value JIOTUCTUYECKHE N3IEePKKH Ha 15%
2.BribepuTe npaBMIIbHOE ONMCAHNE APXUTEKTYPHBIX
[IaTepPHOB
ApPXUTEKTYPHBIN Bribepure npaBuibHOE
MOJIXO0JT OIIHCaHHE

Lambda-apxutekrypa

A) Bce nannbie
00pabaTbIBArOTCS KaK €IUHB]
[MOTOK; HCTOPHUYECKUE
MEPECYETHI BHIMOIHSIIOTCS
MTOBTOPHBIM IPOITYCKOM
IIOTOKA

Kappa-apxurekrypa

B) lanHble XpaHATCS B
«CBIpOM» BHJE 0e3
NIPEABAPUTEIBHON CXEMBI;
CTPYKTYpa HaKJIa[bIBACTCS
1pu uTeHuH (schema-on-reaq

D

Data Lake

B) Coueraer batch-crnoii s
TOYHO 00paboTku u speed-
CITOH JIUTSl HU3KHX 3aICPIKeK;
pe3yJbTaThl 00 BEIUHAIOTCS
serving-cioe

B

Data Warehouse

I') Lientpanm3oBanHOE
XPaHWIUILE CO CTPOroi
cxemotii (schema-on-write),
OINITUMHU3UPOBAHHOE IS
oTu€THOCTH U BI

Lake House

1) O6benuHseT THOKOCTH
Data Lake u ynpasienue
maaaeiMa DWH;
noanepxxusaetr ACID-
TPaH3aKIIMU TIOBEPX
(aiutoBsIx hopMaToB

3amaHue 3aKpBITOTO
THTIA C BEIOOPOM
HECKOJIBKUX
NPaBIIBHBIX OTBETOB
U3 HECKOJIBKHX
BapUaHTOB
Npe/ITI0KEHHBIX

1.BHMMATENBHO IPOYUTATH TEKCT
3aJaHusl U TIOHATH, YTO B KAUECTBE
OTBETa 0XKUJAETCS HECKOJIBKO
MIPABUIIBHBIX OTBETOB U3
MPEJI0KEHHBIX BaApUAHTOB.

2. BHUMaTenpHO IPOYUTATh
MPCAJIOKCHHBIC BAPUAHTLI OTBCTA.

Kaxue xapakrepuctuku u3z Mmozaenu 5V
HETOCPEICTBEHHO BIMSIOT HA BHIOOP aPXUTEKTYPBI
00pabOTKH JaHHBIX?

A) Volume (00bEMm)

B) Velocity (ckopocTs)

B) Variety (pa3snoo0pasue)

I') Veracity (10cTOBEpHOCTB)
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3. BeiOpaTh HECKOJIBKO
IMpaBUJIbHBIX OTBETOB.

4. 3ancath TOIBKO HOMeEpa (MITH
OyKBBI) BEIOpaHHOTO BapHaHTa
otBeta (Hampumep, 1 4w A T).

J) Value (ieHHOCTB)

Kaxkwue CLICHApUH SIBIIAIOTCS THITTYHBIMH
000CHOBaHHMSMY JUTSl BHEAPEHHs pellieHud Kkiacca Big
Data?

A) Heobxonumocts 00pabOTKM JaHHBIX 00BEMOM
6onee 10 T ¢ poctom >20% B rox

B) TpeGyercs koHCconmumanus JaHHBIX #3 10+
Pa3HOPOIHBIX HCTOYHHKOB (CTPYKTYPHPOBAHHBIX U
HECTPYKTYPUPOBaHHBIX)

B) busnecy HyXHBI OTY€THI C 3aIepPKKOI He Oomee 5
MHHYT OT COOBITHS

I') Komnanus xower 3amenutrb Excel Ha Ooiee
COBPEMEHHBIN HHCTPYMEHT BH3yaIu3alluu

1) TpeOyetcst obecrniedeHue CTPOroii COriIacoBaHHOCTH
JMAHHBIX (strong consistency) I BceX onepanuit

3amaHue 3aKpBITOTO
THUIIAa Ha YCTAHOBJICHHUE
[IOCJIEIOBATEILHOCTH

1. BHUMaTenpHO MPOYUTATH TEKCT
3a[laHus U TIOHSATh, YTO B KAYECTBE
OTBETa OXKHUIACTCS
MOCIIEI0BATENBHOCTD JIEMEHTOB.
2. BHUMaTenbHo NpoYuTaTh
Ipe/JI0’KEHHbIE BAPHAHTHI OTBETA.
3. ITocTpouTh BepHYIO
MIOCJIEI0BATENEHOCTD U3
MIPEIOKEHHBIX AIIEMEHTOB.

4. 3anncaTh OYKBBI/IIHQPHI (B
3aBHCHMOCTH OT 3aJaHHS)
BAapHAHTOB OTBETA B HY)KHOM
MIOCJIE/IOBATENILHOCTH (HAIpuMep,
BBA wnu 135).

1. OnpeenuTe Tansl mpoitecca oneHku PLS

Oran

OLeHKa U3MEpPUTENBHON
Mmozenu: pacuér loadings, CR,
A AVE, HTMT

Crerudukarnus
KOHLIENTYaJIbHOU paMKU U

B (hOopMyJIHPOBKA THITOTE3
WuTtepnperarust pe3ysibTaToB U
¢dopMupoBanue 6u3HeC-
pexomenaammii (IPMA,

C executive summary)
TecTupoBaHue runoTes ¢
MTOMOIIIBI0 OYTCTPIIITIHTA
(=5000 utepanuit), pacyér

D MeIuannm/MoIepannuu
OneHka CTpyKTYpHOH MOAEH:
ko3 duuments! nyTen, R?, {2,
E Q% SRMR

ITonroroBka JaHHBIX:
00paboTKa MPOITYCKOB,
BEIOPOCOB, TIPOBEpKa

F MYJIbTHKOJUTHHEAPHOCTH

byxBa

2. OnpenenuTe MOCJe0BaTENLHOCTD 3TanoB EDA

Otan

OreHKa H3MEPUTEIbHON
Mozenu: pacuét loadings, CR,
A AVE, HTMT
Crerudukanus
KOHLIENTYaJIbHOW PaMKH U

B (OpMyJIHPOBKa TUIIOTE3
WHTeprpeTaiys pe3ysibTaToB
u popMHpOBaHUE OM3HEC-
pexomenpamuii (IPMA,

C executive summary)
TectupoBaHue TUnOTE3 C
MIOMOLIBIO OYTCTPANITUHTA
(>5000 uteparuii), pacuér

D MeIHMaIiH/MOACpaLiU
OreHka CTpyKTYpHO#
Moenu: K03QQUIueHTHI

byksa

E myteit, R?, 2, Q% SRMR
IloaroroBka JaHHBIX:
F 00paboTKa MPOMYCKOB,
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BBIOPOCOB, TIPOBEPKA
MYJIBTHKOJUTHHEAPHOCTH

3amanne
KOMOMHHUPOBaHHOT'O
THUIIA C BBIOOPOM
OJTHOTO MPaBUILHOTO
OTBETa U3
MPEeATI0KEHHBIX U
000CHOBaHKEM BEIOOpa

1.BHUMAaTEIbHO NPOYUTATH TEKCT
3aJlaHys U MOHSATh, YTO B Ka4ECTBE
OTBETa 0KUJAETCS TONBKO OJUH U3
MIPEIOKEHHBIX BapUAHTOB.

2. BHUMaTeNnbHO NPOYHUTATh
MIPEAI0KEHHbBIC BAPHAHTHI OTBETA.
3. BeiOpats OO¥H BEPHEIA OTBET.
4. 3anmcaTb TOJIIBKO HOMEp (MITH
OyKBY) BEIOpaHHOTO BapuaHTa
OTBETA.

5. 3amucatb apryMeHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA

(Hanpumep, 4 TEKCT 0OOCHOBAHWS).

KoMnanus BHEApsIET aHATMTHYCCKYIO MIaTGopMy Ha
6aze obOiayHoro xpaHwaunia. Heo6xoauMo BBICTPOUTH
KOPPEKTHYIO MOCIIEIOBATEILHOCTh 3TAOB Pa3paboTKH
KOHBeHepa TaHHbIX

BbykBa

Oram nporiecca

Pa3paboTka u TecTupoBaHme
TpaHchopMannii (O9IMCTKA,
arperauusi, o0oraieHue)

®dopmanuzanus Gu3Hec-
TpeboBaHuil 1 onpeesieHne
kioueBbIx MeTpuK (KPI)

3arpysKa ChIpBIX JaHHBIX B
MNPOMEKYTOUHYIO 30HY
(Staging/Raw layer)

[Ty6nukanust BUTPUH
JaHHBIX U noakIouenue Bl-
WHCTPYMEHTOB

ITonkmrouenue K
HCTOYHHMKAM U U3BJICYECHHUE
JTaHHBIX

Banupnanus xauectsa
JIaHHBIX ¥ HaCTpOMKa
MOHHUTOPHHTA (AJIePTHI,
SLA)

2. AHanmuTHK paspa6aTLIBaeT AHAJIUTUYCCKYTO

Mojenb  Aas  OoT4éTra MO  MpoJakaMm.
VYcraHoBure KOPPEKTHYIO
MOCNIEI0BATENLHOCTD 11aroB
MPOEKTUPOBAHUS.

A) Onpenenenne GpakTOBOU TaOIUIIBI H BBIOOD
TpaHyISIpHOCTH (YPOBHS JETAIA3AITIH)

B)

CortacoBanue OM3HEC-TI0CCAPHS U METPHUK CO
CTeHKXOoIAepaMu

B)

Co3nanue ¢Qusnueckorr Mmonenu (DDL) wu
HaCTpPOKa MHJEKCOB/TIAPTUIINI

)

[IpoexTrpoBanne TabIHIl N3MEPEHUH U CBsI3Ei
¢ pakTamu

)

Hacrtpotika crpareruun wucropusamuu (SCD
Type 2/3) ms usmepenuit

E)

TecTupoBaHue aHAJTUTHUYECKUX 3alpPOCOB U
ONTUMHU3AITHS TIPON3BOANTEIHLHOCTH

3agaHue OTKPHITOTO
THIIa C Pa3BEPHYTHIM
OTBETOM

1. BHMMaTenpHO MPOYUTATH TEKCT
3aJ]aHusl U TIOHATH CyTh BOIPOCA.
2.IIpogyMaTs JOTHKY U IOJHOTY
OTBETA.

3.3anucaTh OTBET, UCHOJIB3YS
YEeTKHUE KOMIIAKTHbIC
(hopMyITHPOBKH.

4.B cny4ae pacueTHOU 3amauH,
3aIMcaTh peuIeHNe U OTBET

Kakne 3—4 KoOHKpeTHBIX OHM3HEC-BOIIpOCa
HIEPBYIO

JOJDKHA —pemiate Iuiargpopma B

ouepelib?

Kakune KPI usmensrcs u kak Oyner

M3MEPATHCS yCIeX MPOeKTa yepe3 6 Mecsie?
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6.3. Kpurepuu u mkana ouenuBanus Ha ocHoBe bPC.
Kpumepuu u 6annvnas wxana onpedenenst 6 BPC. B moodle orieHKa BBICTaBISIETCS
II0 pe3yJibTaTam OJHOM nonsITKU. Ha nmonsITky naercs 60 MUHYT. B TECT BKIIFOUEHBI
30 BOMPOCOB U3 pa3HbIX MET YUE€OHON AUCIUILIIUHBI.

MakcumainbHoe yucio 6auioB Ha 3aueT — 40. 13 Hux Tpuanars 0aaioB 3a
tectT 1 10 GauioB 3a aKTMBHOCTh Ha 3aHATUAX CIylIaTeled WIM Haludue
cepTudUKaTa 1o OJTHOMY U3 KypCOB, IMOCBSIICHHBIX MPE/ICKa3aTeIbHON aHAIUTHKE.

6.4. OnucaHue JONOJHUTEIBHBIX MaTepUaioB U  00OpyAOBaHUS,
HEO0OXOIUMBIX JJIsSI BBITIOJIHEHUS] TPOBEPOUHBIX 3aJIJaHUM (npu Heobxooumocmu).

Jns pemenns 3amad oTkpbiToro tumna (keiico, [1K3), TecToBBIX 3amaHMii
CTYJICHTY pa3peliaeTcs HCIOIb30BaHUE KaJbKYJSATOpa; MpOrpamm Jjis paboThl ¢
AIIEKTPOHHBIMHU TaOIUIIAMU JIJI1 00pabOTKH, aHATN3a M BU3YyaJM3alliy JaHHBIX. J[Jis
MOCTPOCHUSI UHTEJUIEKT-KapPThl U MOJICJIEH B PA3JIMYHBIX HOTALMAX CTYJICHTY MOKHO
HCITOJIb30BaTh JIIOOOH COOTBETCTBYIOIINKA OHJIAWH-HHCTPYMECHT.

7.MeTOIlI/I‘leCKI/Ie MaTepUuaJibl IO OCBOCHHUIO ITUCIIUIIIINHDBI (MOI[y.]'ISI)

JInist 3aKperuieHrs U3y4eHHOTO MaTepHalia JIaHbl BOMPOCHI MO KaXJIOW TeMe
JTUCIHUIUTAHBI, HA KOTOPBIE CIIEAYET CaMOCTOSITEbHO HAWTH OTBETHI, OCHOBHBIE
MaTtepualbl pazmenieHsl B moodle.

BaxHoll cocTaBHOW YacThl0 y4eOHOro IIpolecca B By3e  SBISIOTCS
npakTudyeckue 3auaTus. [IpakTuueckue 3aHsITHS TPOBOISATCS IITaBHBIM 00pa3oM 110
JTMCLUUIUIMHAM, TPeOYIOINUM 3aKpeTUICHHsI HaBBIKOB PEIICHUs 33134, U MOMOTal0T
CTyJ€HTaM T1y0Xe yCBOUTh YUeOHbII MaTepuas, NpuoOpecTH yMEHHsI IPUMEHSTh
IPUHLIKIIBI CHCTEMHOTO MOJIX0/1a K PELICHUIO pa3HOOOpa3HbIX 3a4a4, ONPEIesITh U
OLIEHUBATh PECYPCHI U CYIIECTBYIOIINE OTPAaHUYEHHUS PAa3HOTO POJIa MPOEKTOB.

Heo0xoaumMo MOMHUTH, YTO Ha JIEKUIUMU OOBIYHO pacCMaTPUBAETCS HE BECh
MaTepHal, a TOJIbKO ero yacTb. OcTalbHas €ro 4acTb BOCHOJHSIETCS B Ipoliecce
CaMOCTOATENbHON paboTel. B cBsI3u ¢ 3TuM pabora C pPEKOMEHAOBAHHOU
JUTEPATYPON 00s13aTEbHA.

[Tocne n3ydenus: 6a30BBIX TEM Kypca MPOBOAUTCS TEKYIIHI KOHTPOJIh 3HAHUIMA
CTYJCHTOB B BHJIE ONPOCa WJIM MHCbMEHHOTO TECTUPOBAHMS. THUIOBBIE TECTHI U
3aJaHusl MO0 TeMaM JTUCIUIUIMHBI MPUBEACHBI B CIICNUAIBLHOM pa3jelie JTaHHOU
paboueil mporpaMmBbl.

8.YueOHas mureparypa u pecypcbl HHGOPMALMOHHO-
TeJIEKOMMYHUKAIIMOHHOM ceTH UHTEpHeT

8.1. OcHoBHas JuTEpaTypa

1. Amnammop Jlxken, I'poorenmopct MaapreH. bonpmme sS3bIKOBBIE
MOJIENIM Ha NnpakThke. [loHnMaHue si3pIka U reHepanus TeKCTOB. — AcTaHa, AJINCT,
2026. -416 c.

28



2. AHalM3  JaHHBIX .  y4YeOHHMK Ui  BYy30B/ IIOJ  pEIaKIUCH
B. C. Mxurapsina. — Mocksa : U3gatensctBo FOpaiit, 2026. — 448 c. — (Briciiee

obpazoBanue). — ISBN 978-5-534-19964-2. — TekcT : 5SIEKTPOHHBIN //
O6pa3zoBarenbHas matdopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/583032 (nara oopamenus: 01.05.2026).

1.  AdanacreB, Bragumup HuxonaeBud. AHamu3 BpPEeMEHHBIX PSIOB U

nporuosuposanue. - CapartoB:Aii IIu Ap Meaua. — 310 c. Tekcr : aneKTpOHHBIM. -
URL: http://www.iprbookshop.ru/90196.html (mata o6pamenus: 12.11.2020). -
Pexum nocrymna: nis apropusup. [lons3oBarenei

2. MakmanoB A.B., XypasneB A.E., Teinabikaps JI.H. Bonbiiue nqannbie.
Big Data: yueGuuk st By3oB. — 3-€ usn., crep. — CII6.: Jlanp, 2023. — 188 ¢c. —
ISBN 978-5-507-46866-9

3. Mupkun, b.T. ba3zoBbie MeTonpl aHanM3a JaHHBIX . YYEOHUK U
npakTUKyM 1 By3oB / b. I'. Mupkun. — 3-e usn., nepepab. u non. — Mocksa :
N3natensctBo Opaiit, 2026. — 297 c. — (Bricuiee oopazoanue). — [SBN 978-5-

534-19709-9. — TekcT : anekTpoHHbId // ObOpa3zoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/583143 (nara o6pamenus: 01.05.2026).
4. Mutuna O.A. busHec-ananutuka. Beenenue B 00pabOTKy U aHamu3

JAHHBIX: Y4eOHUK i By30B. — M.: FOpaiirt, 2026. — 172 ¢. — ISBN 978-5-534-
218114

8.2. lonmosiHUTEIBHAS JIUTEpaTypa

1. bangun K.B. Dxonomerpuka : yueb. mocoOue sl CTyJEHTOB BY30B,
oOydJaromuxcs Mo crnenuaabHocTsIM "®dunancel U kpeaut", "byxranTepckuil yder,
anamm3 u ayaut" / K.B. banaun, O.®. beicrpo, M.M. Coxkozos. - M. : OHUTU-
JAHA, 2004. - 254c.

2. Tuapko A.JO. Ananu3 u Busyanusauus naHHbIX B Yandex Datalens.
[TogpoOHOE pyKOBOJACTBO: OT HOBHYKA 110 AKkcnepta. — M.: JIMK Ilpecc, 2022. —
356 c. — ISBN 978-5-93700-171-9.

3. KomnektuBHas moHorpadus. bonbiire nanHbie U udpoBasi peBOIIOKS:
KaK aHaJdu3 JaHHBIX MeHseT mup / mox pea. M.A. TNaliunoBa. — TamkenT: Fan va
texnologiyalar, 2025. — 312 c.

4. Kypnocos FO.B. bu3Hec-aHanuTHKa: UHCTPYMEHTHI, METOIbI, IPAKTUKA. —
M.: IMK Ilpecc, 2023. — 420 c.

8.3 HopmaTuBHBIC IpaBOBbIe JOKYMEHTBI M HHAS NPaBOBasi HH(popManus
He ucnone3yrores

8.4 NuTepHeT-pecypcesbl
OO6yuatomumMcst obecrieueH aoctyn k marepuaiam kypca B CHO Axanemun
http://Ims.ranepa.ru, a TaKkKe UYepe3 calT HayyHOW OHMOIHOTEKH K CIEAYIOLIUM
MOJMHUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunsie pecypcot
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- DJIeKTPOHHBIC YUCOHUKH 3JICKTPOHHO-OMOMroreunon cucteMsl (ObC)

«Aubyxe»

- DIeKTpOHHbIE YUYeOHHMKH AJIEKTPOHHO-OuOmmoTeunoit cuctemsl (ObC)
«Opatim»

- DIJIeKTpPOHHBIC YUEOHUKH 3JIEKTPOHHO-O0MOMoreuHon cucteMsl (ObC)
«/lanvy

- DIIeKTPOHHBIC YUEOHUKH DJICKTPOHHO-OMOMnoTeunon cucteMsl (DbC)
«ZNANIUM.COM»

- DJeKTpOHHbIE YYEOHUKHU IIEKTPOHHO-OnOInoTeunoi cucremsl (ObC)
«BOOK.RU»

- DIIEKTPOHHBIE YUEOHUKH DJIEKTPOHHO-OMOnoreunon cucteMsl (DbC)
«IPR SMART»

Oénaunsle pecypcol Kypcos u peno3unopues

- Hoxymentamusi: Apache Airflow, dbt, Spark, Kafka (opurnmansasie caiiter)

- Ommnaiin-kypesl: Stepik «Mmxenepust gannbix», Coursera «Data Engineering
with Google Cloud»

- netology.ru

- IInardopmer s mpaktuxu: Kaggle Datasets, Google BigQuery Sandbox,
Yandex Cloud Trial

- Ilpodeccuonanbusie coodbmectBa: Data Engineering Russia, Analytics
Community, Telegram-uatsl mo Big Data

9. MaTtepuajibHO-TeXHHYeCKas 0a3a, UHPOPMAIIMOHHbIE TEXHOJIOT UM,
NporpaMMHoe odecnevenne U HHPOPMAIUOHHBIE CIIPABOYHbIE
CHUCTEMbI

Ne n/n HanmeHoBaHue

1. | Cneunanu3upoBaHHbIE 3aJIbI 1S IPOBEACHUS JIEKIIMH, OCHAILICHHBIE IEPCOHATIBHBIM
KOMITBIOTEPOM/HOYTOYKOM U MYJIBTUMEAUMHBIM MPOSKTOPOM
2. | Ayautopun 1 KOMIBIOTEpHBIE KJIACChl, 000PYAOBaHHBIE TOCAIOYHBIMU MECTAMH U
MEPCOHAIBHBIMUA KOMITBIOTEPAMU C BBIXOAOM B MIHTEpHET [1s1 IpOBEIEHUS
MPAKTUYECKUX 3aHITUI
3. | «MTC Jlunk» — poccuiickas mnatdopMma AJis OHJIAaHH-KOMMYHUKALUN U
COBMECTHOI paboThl koMaH] ; «SHaekc TeneMocT» — cepBUC I
BHJIcOKOH(epeHnmii ot JHnekca; S-MecceHmKep
4. | Texuuueckue cpesicTBa O0yUEHUs: NEPCOHAIbHBIE KOMITBIOTEPHI; TPOTPAMMHBIE
cpezcTBa, oOecreunBarole MpocMoTp Buaeodaitios B popmatax AVI, MPEG-4,
DivX, RMVB, WMV, nporpammsl Jj1st pabOTBhI € 3JIEKTPOHHBIMU TaOIMIIAMHU IS
00paboOTKH, aHAIM3a U BU3yaJU3allM1 JAHHBIX; COOTBETCTBYIOIINE OHJIANH-
MHCTPYMEHTHI JJIsl HIOCTPOEHUSI MHTEIJIEKT-KapThl U MOJIEICH B pa3JIMYHbBIX HOTALMIX
5. | Hayunas 6ubnuoreka (B T.4. 3JIEKTPOHHbIE HH(OPMAIIMOHHbIE PeCypChl HAYYHOMH
O6uOIMOTEKN)
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CJ10 Akaaemuu https://Ims.ranepa.ru/

R, Rstudio, Anaconda Navigator, VS code, JASP, jamovi, excel
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