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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuurnHbl (Moayis) «HMuxenepus manabix (Data Engineering)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHuto 02.04.01 Marematuka
KOMITBIOTEPHBIE HAyKH, MNpodwib YIpaBlIeHHE NPOAYKTAMH, YTBEPXKICHHBIM MPHUKa30M
MuHucTepcTBa HayKu M Bhiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

N3yuenne gucnumiunbl  (Momyns) «Wmkenepus nmaHubix  (Data  Engineering)»
CIOCOOCTBYET CO3JIaHUI0 HAIC)KHON HH(PpacTpyKTYyphI 11 3P PEKTUBHOTO aHAIHM3a U 00paboTKH
JAHHBIX, YTO SBJSIETCS KIIOYEBBIM JJISi TPUHATHS OOOCHOBAHHBIX pEUICHHH B 00JacTu
OPOAYKTOBOM aHanuTUKU. OCBOGHHE 3THUX TEXHOJOTMH MO3BOJSET YIYUIIMTh YIpPaBICHUE
JAHHBIMH U YBEJIIMYHUTDH TPOU3BOAUTEIIEHOCTh AHATUTUYECKHUX IPOLIECCOB.

MecTo TMCHUNJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOduib
YrpasieHue npoayKTaMH ¥ BXOJUT B BADHATUBHYIO 4acTh biioka 1, hopMupyeMyro yuacTHUKaMu
00pa30BaTeNbHBIX OTHOIICHUH KaK JUCIUILIMHA IO BBIOODY.

JucturuimHa (MOIy/b) TOCTYITHA K M3YYCHHUIO Ha 2 Kypce B 3 Win 4 ceMecTpe Ha BBIOOD.
JlocTymmHa i1 TPOXOXKIICHUST TPU YCIOBUU YCIEIIHOTO 3aBEPIICHUS JUCIUTUTHHBI (MOJYJIS)
«SQL u 6a3bl JTaHHBIX».

Hesb n3yyeHust IMCHUIIMHBI (MOAYJIs1): GOPMUPOBAHHE Y CTYJICHTOB 3HAHUN U HABBIKOB
10 NTPOEKTUPOBAHMIO, TOCTPOCHHIO M 00CTyXMBaHUIO 3(h(hEeKTUBHBIX crcTeM cOopa, XpaHEHUs U
00paboTKH OOIBIINX 00BEMOB TaHHBIX.

3agaun n3y4yeHusi IMCHUILIHHBI (MOAYJISA):

— OCBOWUTb METOJbl HMHTETpAallMl W B3aUMOJEHMCTBUSA Pa3IMYHBIX KOMIIOHEHTOB
pacnpenenEéHHbIX CUCTEM XpaHEeHUs! U 00pabOTKU IaHHBIX;
— HAY4HUThCS NPOEKTUPOBATh 3()(HEKTHBHbIE CXEMbl JAHHBIX C YUETOM TpeOOBaHUM
MIPOU3BOIUTENILHOCTH U MacIITabupyeMOCTH;
— OCBOMTbH MOJXOJIbl K aBTOMAaTHU3aLlUM MPOLIECCOB Mepeaayn U 00pabOTKH JaHHBIX B
KOPIIOPAaTUBHBIX CUCTEMAX;
— pa3BUTh HaBBIKK KOHTPOJS KauyecTBa JIaHHBIX M BHEAPEHUS MEXaHHU3MOB
MOHHUTOPHHIA B TOTOKAaX JaHHBIX;
— NPUOOPECTH YMEHHS ONTUMH3AIMH BBIYUCIUTENBHBIX PECYPCOB JUISl MOBBIIICHUS
3 PeKTUBHOCTH pabOTHI cUCTEM 0OPaOOTKHU JTaHHBIX.
B pe3yibTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00yUAIOUIUIICS 10JIKEH
3HaAMmMb:
— OCHOBHBIE KOHIIENIIMH paboTh! IIATHOPM TaHHBIX;
— pacnpeeNieHHbIe CUCTEMbI XpaHEHUs, OCHOBHbIE KOMIIOHEHTBI U METOJIbI PabOTHI C
00BEKTHBIM XpaHunuieM (S3);
— OCHOBHBIE KOHLENIMM M TPUHLUIBI TPOEKTUPOBAHUS aBTOMAaTHU3UPOBAHHBIX
MOTOKOB JTAaHHBIX (MAaHIUIaHOB);
— ocobeHHOcTH MexaHu3MoB XxpaHeHus: JaHHbIX B ClickHouse u umcnonb3oBanue
BHEITHUX UCTOYHHUKOB,;
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— APXUTEKTypa CUCTEMBbI INIAHUPOBAHUS IMOTOKOB JaHHBIX B Apache Airflow;

— MPUHIUIBI MHTETPAIK JaHHBIX yepe3 Opokepa coobuienuii Ha npumepe Kafka;

— 0a30BbIe MPUHITUIIBI ONITUMU3AINH U TPOBEPKU Ka4eCTBA JaHHBIX;

— poub uacTpyMeHToB DE B co3nanuu miathopMbl TaHHBIX;

— YacThl€ CLIEHAPUH UCTIOJIb30BaHUS HHCTPYMEHTOB B KOHTEKCTE MIaT(OPMBI TaHHBIX.
ymemb:

— oOpabatsiBaTh (aiibl B XpaHWIHIIE S3 Yepe3 CTaHaapTHhIE OMOIUOTEKH;

— pazpabarsiBate ELT-niponieccsr;

— 00pabaThIBaTh HECTPYKTYPUPOBAHHBIC U CTPYKTYPUPOBAHHBIE TIAHHBIC,

— OpraHu30BBIBATh XpaHeHHe 1 00paboTky nanHbiXx B CYB/] ¢ moanepx ko MacCUBHO-

napaieNnbHOi 00pabOTKU JaHHBIX;

— HCIOJIb30BaTh BHEIIHUE UCTOYHHUKH B 3aIIpOCax;

— 00pabaTpIBaTh MOTOKOBBIE IaHHBIE C TPUMEHEHHEM OpOKepa COOOIICHUH;

— ONTUMU3UPOBATH 3aMPOCHI;

— BCTpauBaTh IPOBEPKHU KayecTBa JaHHBIX B MOTOKH JIAHHBIX.
enaoemp:

— HAaBBIKOM MOCTPOEHHUS aBTOMATU3UPOBAHHBIX MTOTOKOB JIAHHBIX;

— HaBBIKOM UcToib30BaHus Data Lakehouse Ha HawambHOM ypOBHE;

— HAaBBIKOM IOCTPOEHUS BUTPHUH JaHHBIX HaJ Data Lakehouse;

— HMHCTPYMEHTaMHU pacipeeleHHONH 00paboTKa JaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (POPME CaMOCTOATEIHHON PabOTHI 00yUAIOIITUXCS:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AMCHMILIMHE (MOAYJIIO)

YK-1.

Crioco0eH oCyIIecTBISATh
KPUTUYECKUH aHAIU3
npoOJIEeMHBIX CUTyallui Ha
OCHOBE CHCTEMHOTO MTOIXO0Aa,
BbIpa0aThIBATh CTPATETHIO
JIEHCTBUN

VYK-1.1.

3HaeT METObl IEKOMIIO3ULINU
CIIO’KHBIX MPOAYKTOBBIX 3a]ad,
MPUHIMIIEL Pa0OTHI C
HeornpeeneHHocTbio B UT-
CpeZie ¥ OCHOBBI
CTPaTETHYEeCKOro MIaHUPOBAHMUS
B YCIIOBHSIX OBICTPO
MEHSIFOILIETOCsI PhIHKA

YK-1.2.

YMeer npuMeHsITh pperiMBOpKH
CHCTEMHOTO aHaJIn3a JIs
BBISIBJICHUSI KITFOUEBBIX TPUYNH
po0JIeM B IPOIYKTE,
(hbopMyJIMPOBAThH TUIIOTE3HI U
BBIOMPATh ONTUMATBHBIC
CTpaTeruy Ha OCHOBE JaHHBIX

YK-1.3.

Nmeet onbIT IpoBeeHUA
aHalli3a peaibHbIX KEHCOB,
crocobeH 000CHOBBIBATH
CTPATErNYECKUE PELIEHUS C
Y4E€TOM TEXHUUECKHUX
OTpaHHYEHHH, OM3HEC-PUCKOB U
ATHUYECKHUX HOPM PaboTHI C
JTAHHBIMHU

OIIK-1.

CrocobeH HaXOIHTh,
(hopMyITUpPOBATH U pemaTh
aKTyaJIbHBIE U 3HAYHMBbIE
npo0JIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOU MaTEMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXO/IbI K PELICHHUIO 3a/1a4
NPUKIATHONW U KOMIIBIOTEPHOM
MaTeMaTHKH, BKITIO4ast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITHMU3ALINY, a TAKXKe
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, IPUMEHIEMBbIE IS
MIPOTHO3UPOBAHUS U PEIICHUS
3aJ1a4 yIpaBJIeHHsI IPOIYKTOM

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKUe 3a1a4n Ha
OCHOBE MPO0JIEM yIIpaBICHUS
MPOJYKTOM, BEIOHPATh U
MPUMEHSTH COOTBETCTBYIOIIHE
METO/IbI M AJITOPUTMBI JUTS KX
pELICHUS, a TaKKe
MHTEPIPETUPOBATH U
MPE/ICTABISITh PE3YJIbTAThI B
MTOHSTHOM U AOCTYIHOM hopme
JUTSL IPUHSTUSL 000CHOBaHHBIX
peleHunit
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OIIK-1.3.

HNmeet npakTUYECKUA OTIBIT
paboTHI HaJl TPOCKTAMH FUTH
HCCIIEIOBAHUSIMH B 00J1aCTH
MPUKJIaAHON ¥ KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCax, XaKaTOHaxX Wiu
HayYHBIX MMyOJIUKALUSX, TS
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAUYMMBIE 3aJ]a4U YIPABICHUS
MPOYKTOM, IOJITBEP>KICHHBIE
yOIMKaIUel pe3yabTaToB UIN
BHEIPEHUEM pa3paboTaHHBIX
aJTOPUTMOB

[K-5.

CriocobeH o1leHUBaTh
TEXHUYECKYIO Pean3yeMOCTh
MIPOYKTOBBIX peuieHuid B UT-
Cpeac U UHTETPHUPOBATL MOJCIN
MAIIMHHOTO 00yUeHHS

[K-5.1.

3HaeT BO3MOKHOCTH U
OTrpaHUYCHUSI TPUMCHEHUS
MO/IeTIel MaIlTTHHOTO O0YYIEeHHUS,
OCHOBBI aPXUTEKTYPBI
[IPOrPaMMHBIX CUCTEM U
MIPUHIIATIBEI BHEJPEHUS TaHHBIX
peuiennit B UT-cpene

[K-5.2.

YMeeT o1ieHUBaTh
TPyIO3aTpaThl Ha pearu3aluio
(dhysaxmii, GopMynupoBath
3a]auu JUI KOMaH aHATUTHKA
JAHHBIX ¥ MAITUHHOTO
o0ydJeHus, a TaKXKe COCTABISTh
TEXHUYECCKHE TPeOOBaHUS

[K-5.3.

HNMeeTt NpakTUYECKUNA OIIBIT
y4acCTusd B IPOCKTUPOBAHUU
pELIEHUH C UCTIONIb30BAHUEM
Mo/iesiei MaIIMHHOTO 00yUYeHHS,
oOecnieunBas OajlaHC MEKIY
OM3HEC-LIEHHOCTBIO U
TEXHUYECKOH CIIOKHOCTHIO
BHEJPEHMUS

[K-6.

CrniocoOeH pa3pabaThiBaTh
NporpaMMHOE OOecTieueHHe st
peUICHU MMPUKIIAJIHBIX 3a1a4 B
cdepe ynpasieHHS TPOAYKTaMHU
B UT-cpene

[K-6.1.

3HaeT OCHOBHEBIE SI3BIKH
[IPOrpaMMHUPOBaHUS U
WHCTPYMEHTBI aHAJIU3a JaHHBIX,
OCHOBBI CTATUCTUKHU U
MIPUHIIATIBI TPOSKTUPOBAHUS
MIPOTPaMMHBIX CHCTEM,
MPUMEHSAEMBIX JIJISl PEIICHUS
3aJ1a4 yIpaBJIeHHs TPOYKTaMu
B UT-cpene

[K-6.2.

YwMmeet pa3zpabaTeiBaTh
IpOrpaMMHBIE€ MOIYJIA U
CKPHUIITHI JIJIs1 aHAIIW3a METPUK U
BaJIMJALMU TUIIOTE3, UCTIOJIB3YS
COBPEMCHHBIC TEXHOJIOTUH, a
TaK>Ke MPOBOJIUTH TECTUPOBAHUE
U OTJIaJIKY CO3JaHHBIX pPEeLICHUIN

[K-6.3.

HMmeeT nmpakTUUECKUNA OIBIT
pa3paboTKu MPOTrpaMMHOTO
o0ecriedeHus U1 peLeHus
3a/1a4 yNnpapJeHUs MPOTyKTaMu
B UT-cpene, Bkitouas
aBTOMAaTH3aLHUI0 pabounx
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MIPOLIECCOB U MPE3EHTALIIO
pe3yabTaToOB
3aMHTEPECOBAHHBIM CTOPOHAM
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCHUIIINHBI Ayauropnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosTe
(MonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocri)
KHe padora
3aHSATHA)
1 Bsenenmne B 3 3 15 Jomarirame
WHXCHEPHIO TaHHBIX 3aJIaHus
Tecthl
2 OpraHu3aIus I0TOKOB 4 4 15 Jlomarnraue
JTAaHHBIX 3aJlaHus
TecTol
3 Pacmipenenénnas 5 4 12 Jomamrane
00paboTKa TaHHBIX 3aJIaHus
TecTol
4 [ToTokoBas 0OpaboTKa 3 3 12 Jomamaue
JTAHHBIX 3a/IaHus
Tecthl
5 WHuterpanus 1aHHBIX B 3 3 2 15 KontponbsHas
Data Lakehouse pabora
6 Co3znanvie BUTPHH B 5 4 15 Jomamrane
aHanuTHIeCKuX bJ] 3aJaHUs
TecTol
7 Onrumuzanus 3 3 15 JoMaraue
3arpocoB B 3aJIaHus
pacnpeie€HHbIX Tectnl
CUCTEMax
8 KauecTBO 1aHHBIX 2 2 15 JloMarraue
3aJlaHus
TecTol
9 [Tnardopmbl TaHHBIX 2 2 12 Jomarnrane
3aJlaHus
Tecthl
IK3amen 4
Hmozo: 30 28 6 126
Obvem oucyunaunovt (Mooyns) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns)
(6 3au. ed.)
4. CopepxxaHue JUCHUILIHHBI (MOTYJIs)
Nen/m | HammeHoBaHue pa3jaesa Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

AUCIHUNJIMHBI (MOTYJIs1)

1 BBenenue B MHXEHEPHUIO BBenenue B nmxeHepuio faHHbIX. [Ipodeccust 1 ocHOBHBIE KOHIETILINH.
JAHHBIX
2 Opranuzaiys MoTOKOB OpkecTpaliysi TIOTOKOB JaHHBIX ¢ TIOMOIIBI0 Airflow.
JTAHHBIX AsroMatmzanusi nporiecco ETL ¢ (aiioBeiMU M peNsIUOHHBIME
MCTOYHUKAMH JAHHBIX.
3 Pacnpenenénnas oOpadotka | Mcnons3zoBanue Spark SQL s urenus u 3anucu daitios B S3.

JaHHBIX

O0paboTka CTPYKTYpHUPOBaHHBIX JaHHBIX U Apache Iceberg.
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Wnrerpamus Spark u  Airflow. OOpaboTka HeCTpyKTYpHUPOBaHHBIX
JTAHHBIX.

4 [ToTokoBast 06paboTKa

Ucnonp3oBanne Apache Kafka B kauecTBe HCTOYHWKA ITaHHBIX.

JAHHBIX [TorokoBasi o0paboTka B Spark.
5 Wurerpanust nanHeix B Data | MaTerpanus nanneix B Data Lakehouse.
Lakehouse
6 Co3znmaHre BUTPUH B MexaHn3MBI XpaHeHus 1 00paboTku maHHbIX B kiactepe ClickHouse.

aHanmuTuueckux b/]

Pa3spaboTka 3ampocoB u oOpallleHHe K BHEIIHUM HWCTOYHHKAM B
ClickHouse.

[Toctpoenue arperupoBaHHbBIX BUTPHH c MIOMOIIIBIO
MaTePHATH30BAHHBIX MPEACTABICHHH.

7 OnTuMu3aiys 3apocoB B
pacipee€HHbIX CUCTEMAX

Ontumuzanus 3anpocoB B Apache Spark.

(o]

KauecTBo maHHBIX

Beenenne B KOHTPOJIb KA4Y€CTBa TaHHBIX.

9 [InaTdopmbl TaHHBIX

KommonenTtsl mnardopMm NaHHBIX. 3aJadydl WHXKEHEPUH JaHHBIX B
iaThopMe JaHHBIX.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyneHT B TEYEHHE BCEro IMepuoia OOydeHUs NOJIy4aeT WHIWBHUyalbHbIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUU YHUBEPCUTETA, TAK U 32 €r0 MpeIesIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. Yepnsimes, C. A. OcHoBbl nporpamMmmupoBanust Ha Python : yaeOnuk st By3os / C. A.
UYepHnsliieB. — 2-e U3 ., nepepad. u gorn. — Mocksa : M3garensctBo FOpaiit, 2025. — 349 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17139-6. — TekcT : SJEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

Jlononnumenvnas numepamypa:

1. T'uunenxo, U. I'. TexHonoruu u METOABI IPOrpaMMUPOBaHUS : YUeOHUK Ui BY30B / U.
I'. 'aunenko, ®. ®. Ilanos, /I. FO. demopoB. — 2-¢ u3a., nmepepad. u qom. — MocKBa :
WznatenbctBo FOpaiit, 2025. — 241 c¢. — (Boicmiee oOpazoBanue). — ISBN 978-5-534-18130-2.
— Tekcr : oanekrponsbii // OOpa3oBartenbHas mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/581329.

2. Kazapun, O. B. HagexxHocTs 1 6€301aCHOCTH MPOTPaMMHOTO OOeCTIedeHHs : YUeOHUK

st By3oB / O. B. Kazapun, U. b. lllyounackuit. — 2-¢ u3n. — Mocksa : M3narensctBo HOpaiit,
2025. — 352 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-19386-2. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/580669.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U OOecreunBarolell MpoBeIeHNE BCEX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAaKTHYECKOW W Hay4dHO-
HCCJIEI0BATENLCKOM paboT 00yUarOMnUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTECTAllUH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
oOcity>xuBaHus yueOHOro ob6opynoBanus. [lomemmenuss yKoMIIJIeKTOBaHbI CHEUATU3HPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYy4YEHUs, CIYyXKallUMU JJIs MpeACTaBlIeHusl y4eOHOoI
uH(popMaluu 60JbIION ayIUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YUCOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHON TEXHHUKOM;
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— MEXaHUYECKUMHU KaJbKYJIATOPaMU;

— CHeUAIM3UPOBAaHHBIM 000PYI0BaHUEM, BKITIOUASI IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomernieHust 47151 CAaMOCTOSATENBHOM pabOTH 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHM MHBAIUIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u

ofOecrieyeHHeM  JIOCTyma B cpeny

AIIEKTPOHHYI0  UH(GOPMAIMOHHO-00Pa30BaTEIbHYIO
YHuBepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», IEKTPOHHBIM pecypcaMm (B TOM
YHClie DJIGKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPOQECCHOHATBHBIM 0Oa3am

JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue MopTasa Ccblika
(u3nanus, Kypca, 10KyMeHTa)

1. | Hayunas anextponHas 6ubnuroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoreka

2. | Baza manueix mua | T-cnenuanucTos https://habr.com

3. | ba3a mannsix ScienceDirect https://www.sciencedirect.com

4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii moptan «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctyma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHYOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuerr HMHPOPMAIMOHHBIX TEXHOJIOTHH, WCIOJB3YEMBIX TP  OCYIIECTBICHUU

00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO

MporpaMMHOTO  OOecrieueHus, COBpEeMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX W
WH(OpPMaAIMOHHBIE CTIPABOYHBIE CUCTEMBI:
HaumenoBanmne 110 IIpousBoacreo JInuen3nonnoe / cB00OIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILEH3UOHHOE
Server)
Bbpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0ekHOe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUIIOKEHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIIEH3HOHHOE
TeXstudio 3apy0exHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apy0exHOe CBOOOHO pacIpoCTpaHsIeMOe
IIporpamMmHoe oGecniedyeHue 115 IVIAHUPOBAHUS M Y4eTa BPeMEHM:
Toggle app 3apyOexHOe CBOOOHO pacIpoCTpaHsIeMOe
CucreMsbl ynpapjieHHs] TPOEeKTAMM:

DNEeKTPOHHBIA JOKYMEHT


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/

Microsoft Imagine (Project) | sapy6esxnoe | mnensnonnoe

Cucrtembl ynpapjieHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6GexHoe | mauensnonnoe

Cuctembl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for 3apy0exHoe JIUIIEH3NOHHOE

HyperV

CripaBo4YHO-NIPaBOBbIE CHCTEMBbI:

Koncynbrantllitoc: cnipaBo4HO- OTEYECTBEHHOE JUIEH3HOHHOE

IpaBoBasi cUcTeMa

CpencTBa aHTUBHPYCHOI 3aIIIHTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexKHOE CBOOOHO PaCIPOCTPaHAECMOC
Robotic Operating System 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
IMakeThl MPOrPAMMHBIX CPEIACTB H GUOIHOTEK:

AutoPsy 3apy0exHoe CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe

Cucrtembl ynpapieHusi onoanorpaguyeckoii uHpopmanueii:

Zotero ‘ 3apyOexHoe CBOOOIHO pacIpocTpaHsieMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHAECMOE
Docker 3apy0exHoe CBOOOHO pacIpoCcTpaHsieMOe

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHUIIJIMHBI (MOI[yJ'lﬂ)

B nponiecce u3yuenust nucuuruinibl (Moayiist) «Mmkenepus nannbix (Data Engineering)» B
paMKax TEKYyILIEro KOHTPOJs yCIEeBAeMOCTH HMCIOJIB3YIOTCS Takhe BBl y4eOHOU paboThl, Kak
JIEKIMH, CEMUHAPBbI, JOMAIIIHUE 3a/1aHUs], TECThI, KOHTPOJIbHAs paboTa, a TAaKXKe pa3IMyHbIE BHIbI
CaMOCTOSITENIbHOW paboThl 0Oyyaroluxcst MO 3aJaHHI0 TpernojaBaTreNs, HalpaBJeHHbIE Ha

pPa3BUTHC HaBBIKOB HpO(pCCCHOHaHBHOﬁ JCKCHUKH, 3aKpCIUICHUC MPAKTUYCCKUX
HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTCHHHﬁ, NMoompeHNUEC HHUITUATUB.
ﬂeKL;u}Z - CHUCTEMATUYCCKOC, OCICI0BATCIIBHOC, MOHOJIOTHYECKOC H3JI0KCHUEC

npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nekuuil peKOMEHIyeTcsi BECTM KOHCHEKT JIeKIUH: KpaTKO M CXEeMaTH4HO
¢bukcupoBaTh OCHOBHBIE WJI€U, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TONBITAThCSI HAWTU OTBETHI B PEKOMEHJOBAHHOM Jnteparype. Ecin
pa3o0paThCsi B MaTepuane He YAaeTcs, ClieAyeT CcOpMYIMpPOBaThH BONPOC M 3aJaTh €ro
IIPENOoAAaBaTEN0 HA KOHCYJIBTALUK UM BO BPEMsI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.
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Cemunap — 310 (hopma ydeOHOU NEATETLHOCTH, MPOBOANMAs B y4eOHOM 3aBEICHHUH 10T
PYKOBOACTBOM MpEMNOJABaTeNsl, TIJ€ CTYACHTHI AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

JIyist ycrienTHoi MOATOTOBKHA K CEMUHAPY PEKOMEHIYETCS 3apaHee O3HAKOMUTHCS C TEMOM
3aHATHA WU OCHOBHBIMHU MaTCpUaIlaMU, I-ITO6I)I HMCTb BO3MOXHOCTL AKTUBHO Y4YdaCTBOBATh B
o0cyxnennu. Takke MOJe3HO MOATOTOBUTH BOIPOCHI M HIIEH ISl OOCYKICHHUS, YTO MOMOXKET
riry0e MOHATh MaTepHajl v MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3aa4 IO TEMAM HEJIENH.

[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSAMH Ba)KHO BHHUMATEIBHO O3HAKOMUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHUsl Ha STAlbl, YTOOBI
n30exarb NEperpy3kd M Jydlle yCBOUTh Marepuasl. lcronb3oBaTh pasiUyHblE HUCTOYHHUKHU
uH(OpMaILKK, BKIIOYasi yIeOHUKH U OHJIAH-PECypCHl, U 0ojee riTy00oKoro HOHUMaHUS TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOMWTCS IMOCIIE OCBOCHHS OJHOW WIH
HECKOJIBKMX TEM M CBHJIETEIbCTBYET O KaUeCTBE NOHMUMAHUS OCHOBHBIX MOHATUNA M3y4aeMoOro
MaTtepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUEBBIM IIOHATHSM, OCHOBHBIM pa3JelaM,
BAYKHBIM TEPMHHOJIOTUYECKUM KAaTErOpUsAM U3y4aeMOM AUCIUIUIMHBI.

JlJ1s1 HOATOTOBKU K T€CTy HEOOXOMMO 3HAaTh TEPMUHOJIOTUYECKUI anmnapar AUCUUILINHBI,
MOHUMATh CMBICT HAYYHBIX KATETOPUIN U YMETh UX HCIIOIB30BaTh B MPO(ecCHOHABbHOM JIEKCHKE.
Brnagenne NOHATHHHBIM anmapaToM, BKIIOYEHHBIM B TECTOBbIE 3aJaHUS, IO3BOJIET
IpernojaBaTeNto  ObICTPO  MPOBEPUTH  YpPOBEHb  IMOHMMAHMS  CTYACHTaMH  Ba)KHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

Koumponvnas paboma — nuceMeHHasi pabota ¢ HabopoM 3a/1a4, KOTOPBIE HYXKHO PELIUTh 3a
OTPaHUYEHHOE BpEMS.

[{enb KOHTPONIBHOM PAOOTHI — MOTYYUTH CHEIHATBLHBIE 3HAHUS M0 OJJHOW UM HECKOJIBKUM
TeMaM JUCUUIUIMHBI U POJAEMOHCTPUPOBATH HABBIKA UX MTPAKTUYECKOTO TPUMEHEHUS.

bonycnvie b6annibt — 3TO OIEHKH, KOTOPBIE CTYACHTHI MOTYT MOJYYUTh 3a BBHITIOJHEHHE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX OaUIOB TMO3BOJISIET CTYJAEHTaM YIYYIIUTh OOIIYI0 OIICHKY IIO
JTUCHUTIINHE (MOIYJII0) U CTUMYJIUPYET YriayOJeHHOE N3YYeHHE MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIlpaBiCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporiecce camocTOsATENbHOM paObOTHI CTYJICHTHI B3aUMOJICHCTBYIOT C PEKOMEH/I0BAaHHBIMH
MaTepHrajaMH P MUHUMAJIbHOM YYaCTHH MPEToiaBaTels. 3a/1auu CTyIeHTa BKIIOYAOT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YYEHHUE JOMOTHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIEIOBATEILCKUX
3aJ]aHUN U IpyToe.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS M0 JMCHUILIMHE (MOLY110)

Kpurtepuun nosryuyeHusi ypoBHsl M1 OLeHHBAHHS C()OPMHPOBAHHOCTH KOMINETEHIMI 10O
aucouminne (moaymo) «Muxenepus nanubix (Data Engineering)»

OrieHUBaHNE YPOBHS y4YEOHBIX JOCTHXKEHHH OOYYAIOMIMXCS MO JUCHUIUTHHE (MOIYJIIO)
OCYIIECTBIIAETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTAIIHH.
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IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3ameHa, IpA STOM TPOBOJUTCS OLIEHKA KOMIIETCHIIUH, C(POPMUPOBAHHBIX MO JUCIUTUIMHE.

1 oueHMBAHUSA TEKYLIETO KOHTPOJSA YCIIEBAEMOCTHM M IPOMEXYTOYHOM AaTTECTALUU
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOPAask COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHOM HIKAJION CIEAYIOIIMM 00pa3oM:

JecaTubannbHasi IlarudannbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLIEHKA 3a4er 00y4yeHus! 10 JUCHUILIUHE (MOAYJIIO)

10 OTnaHO 3adreHo CTymeHT TOJHOCTBIO BIAJEET 3HAHUSIMH,

9 OTIMYHO 3a4TeHo W3JI0KEHHBIMH B paboyell mporpaMme, H

) OTIIMYHO 3auTeHo TIIyOOKO OCMBICISET JUCHUIUINHY (MOIYIB).

Ox CaMOCTOSTEIBHO H JTIOTUYECKH
MOCJIEIOBATEILHO OTBEUAET Ha BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJee BaXKHOM.
VYmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh M  CHCTEMATH3HPOBATH
VM3YYCHHBIM MaTepHall, BBIACTSAS KIIOUYCBEHIC
MOMEHTBl W  YCTaHaBIHMBas MPUIHHHO-
CJICIICTBEHHBIEC CBs3U. YeTko ¢opMyaupyer
OTBETHI, YBEPEHHO UHTEPIPETUPYET
pe3yIbTaThI aHaJIIN30B u IPYTHX
HCCIICOBAHMM, a TaKXKe peIIaeT CIOKHbBIC
3agaun. CTy€HT XOpOIIO 3HAKOM C METOIaMH
HCCIIeIOBAHMS, HEOOXOIMMBIMHU TS
MPaKTUYECKON  JEATEeNhbHOCTH, H  yMEeT
CBSI3BIBATh TEOPETHUIECKHE aCIIEKThI
MUACHUIUINHBL  (MOIYJISI) C TPaKTHICCKUMHU

3aa4yaMu.
Xopomio 3a4uTeHo CTyieHT 00JNajJaeT 3HAHMSAMH MPEAMETa
6 Xopomo 3ayTeHo II04YTHU B ITIOJIHOM o0neme pa60qeﬁ

nmporpaMmMbl U CaMOCTOATCIIbHO, JIOTUYECKH
MOCJIEIOBATENbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOINPOCHI, aKLIEHTUPYs BHUMaHHUE Ha
HambOosee 3HAYMMBIX MOMeHTax. OH yMmeeT
aHaJU3UPOBATb, CpaBHUBATb,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETU3UPOBAaTh U CHUCTEMaTHU3UPOBATH
W3Y4YEHHBIA  Marepuasl,  BbLACHAS  €ro
KIIIOUEBbIE  aCMEeKThl W YCTaHAaBIIUBas
MIPUYUHHO-CIIC/ICTBEHHbIE CBS3H.
DopMyIHpYET CBOM OTBETHI, YBEPEHHO
WHTEPHPETUPYET PE3yJIbTaThl aHAIU30B U
JIpyTUX HCCIIEIOBAaHUMN, a TakkKe pelaer
CJIOKHBIC CUTYAalMOHHBIC 3aJiaydu. CTy,ZIeHT
XOpOILIO 3HAKOM C METOAaMH HUCCIEAOBAHMUS,
HEOOXOIUMBIMHU TUIS MPaKTUYECKOU
NEATeIbHOCTH, W YMEET  CBSI3bIBaTh
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

TCOPECTUICCKUC ACIICKThI nmpeamMeTa C
IMPAKTHUYCCKHUMU 3aJla4aMH.

5 Y I0oBNETBOPUTENHHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0oBICTBOPUTENBHO|  3aYTEHO JUCIMILIMHE  (MOJYIIO), HO HCIBITHIBACT
TPYJHOCTH TPH CAMOCTOSATENLHBIX OTBETaX U

WCIIONB3yeT HEeTo4YHble (HhopMynupoBkH. B
XOJI¢ OTBETOB OH JIOIyCKaeT OIIUOKH,
Kacatomquecsi CyTtd  BompocoB. CTymeHT
CIIOCOOCH peIlaTh TOJBKO CaMbIC MPOCTHIC
3a7a4d W BIIaJICET JIMIIb MHUHHMAJIbHBIM
HabOpOM METOJIOB HUCCIICIOBAHUSI.

3 He cnan He 3autreno | CtyneHT He oBjiamen  00S3aTeNIbHBIM
He cnan He 3aureno MHHHUMYMOM 3HaHUU 1O INpeaMeTy U HE
He cram He 3auteno | MOKET OTBETUTh Ha BOIPOCHI, JAXKE ECIH

MpPENoIaBaTeNb  3aJaeT  JIOMOJIHUTEILHBIC
HABOJSAIINE BOMIPOCHL.

Hucnunnuna (moxynb) «Mmxenepuss nanneix (Data  Engineering)» oueHuBaercs
CJICAYIONIMM 00pa30M, €ClI MHOE HE YKa3aHO B CHILIA0yce TUCIUTLINHBIL:

AKTHBHOCTb Bec | Onucanue AKTHBHOCTD
Tecr 10% 13 ®dopma MpoBepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha
BOIIPOCHI C BI)IGOpOM M3 HCCKOJIBKHMX BApHUAHTOB OTBCTOB
Jomamnnue 3amanus | 40% 12 HaGop 3ama4 o remMaM Henenu
Kontponbhas pabora | 20% 1 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOPbIE HYKHO

PEHIUTD 3a OrPAHUYCHHOC BPEM:

OK3aMeH 30% 1 [TucemeHHast niu ycTHas paboTa HaJll 3aJJaHHEM,
HaIpaBJICHHBIM Ha TPOBEPKY MOJYUYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJIIIO)

B pamkax u3yueHus: AUCUUIUIMHBI (MOIYJIs1) BOBMOXKHO MOJydeHUuEe OOHYCHBIX OalljIoB.

®opmyJia pacyéTa HTOroBoO#i OIEHKH MO TUCHUILTHHE (MOaY.110) «HKeHepHsi JAHHBIX
(Data Engineering)»: «0,1 x cpeanee 3a Tectsl + 0,4 X cpennee 3a qoMainHue 3amanus + 0,2 X
KOHTpOJbHas padota + 0,3 X sx3amMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpumepHbIe 3a1aHUA 1JIA TeCTa

Tect 1. OCHOBBI HH:KCHEPUH JAHHBIX M OPKeCTPAlUs NIOTOKOB
1. Kakas u3 nepeunciieHHbIX 3a1a4 HE oTHOCHTCSI K OCHOBHBIM 3a/1a4aM WH)KEHEpa TAHHBIX ?
1. IIpoextuposanue ETL-npoueccon
2. Hacrpoiika opkecTparuy pabouux MOTOKOB
3. TloctpoeHme MPOrHO3HBIX MOJIEIECH MAITUHHOTO O0YYCHUS
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4. OOecneuenue KadecTBa u HaJIE)KHOCTH TAHHBIX
IIpaBuiabHbIH OTBET: 3
2. Kakoii komnonent Apache Airflow oTBeuaeT 3a BbInonHeHNEe KOHKpETHOH 3a1aun B DAG?

1. Scheduler
2. Executor
3. Operator
4. Worker

IIpaBuiabHbIi oTBET: 3
3. Uro o3navaet OykBa «T» B abOpeBuarype ETL?
Transfer
Transform
Transport
Translate
IIpaBuibHbBIH OTBET: 2
4. Kakoil U3 MepeyrciIeHHbIX HCTOYHUKOB JAaHHBIX Yallle BCEro MCIOJIb3yeTCs B MaKETHOU

A

00paboTke?
1. Apache Kafka
2. S3
3. RabbitMQ
4. WebSocket

IIpaBuabHbIH OTBeT: 2
5. Kakoit ¢opmar nmaHHbIXx HamOosiee 3P GEeKTHUBEH I XpaHEHUs OOJbIIMX OO0BEMOB
CTPYKTYypUPOBaHHBIX NaHHbIX B Data Lake?

1. CSV
2. JSON
3. Parquet
4. XML

IIpaBuabHbI OoTBET: 3

Tect 2. PacnipeneiénHasi M NOTOKOBasi 00padoTKa JaHHBIX
1. Kakoii ppeiiMBOpK HCTIONB3yeTCs A pacpeaenEéHHON 00paboTKU OOMBIINX TaHHBIX ?

1. Pandas

2. NumPy
3. Spark

4. Scikit-learn

IIpaBuiabHbIH OTBET: 3
2. Kakoii cepBuc gaie BCero MCIONIb3YeTCs IS IIOTOKOBOW Tepeiavyn JaHHBIX B PEaTbHOM

BpeMeHn?
1. S3
2. HDFS
3. Kafka
4. PostgreSQL

IIpaBuibHBbIH OTBET: 3
3. Kako#i ¢opmar maHHBIX TOJIEPKUBAET CXeMY M ONTHMH3UPOBAH ISl aHATHTHYCCKHUX
3arpocoB B Apache Spark?
1. JSON
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4.

5.

2. Avro
Parquet
4. ORC
IIpaBuiabHbIH OTBET: 3

w

Kakoii xomnonent ClickHouse mo3BosisieT aBTOMaTHYECKH OOHOBIISTH arperupoBaHHBIC
JIaHHBIE TIPU BCTAaBKE HOBBIX 3amuceii?

1. OOblyHOE MpeacCTaBICHUE

2. Marepuann3oBaHHOE MPEACTABICHUE

3. Baemnss tadanna

4. BpemenHnas Tabnuna

IIpaBuiabHBIH OTBET: 2

Yro Takoe Data Lakehouse?
XpaHWIHUIIE TOJIBKO CTPYKTYPUPOBAHHBIX JTAHHBIX
I'ubpun Data Lake u Data Warehouse ¢ mognepxkkoit ACID u aHaTuTHKH
WHCTpyMEHT BU3yaTu3alliy JaHHBIX
baza naHHBIX M1 TpaH3aKIAMN
IIpaBujbHbBIH OTBET: 2

A

HpnMeprle AOMAIIHHUE 3aIaHUA

Jlomainee 3aganue 1.

ok whE

VYcra"noButs coenuaenue ¢ Hive.
[TpocMOTpeTh CIMCOK UMEIOLTUXCS 0a3.
Coznats cBoro 6a3y Hive TBOil JIOTHH U MEPEKIIOYUTHCS Ha HEE.
N3yunts cxemy JSON 1 u3Bnedb HHPOpMAILIHMIO O COCTAaBE U THMAX JaHHbIX.
Coznarh TabauIly — NMPUEMHHK ISl HCXOAHBIX JTAaHHBIX 0 JocTaBkax JSON.
Cozpmarp Tabnuily maHHbIX 0 AoctaBkax B (popmate CSV mis ynmoOcTBa MOCIETyIOIIETO
aHaJIM3a.
Coznath TabauIy — MpUEMHUK JIsI HICXOIHBIX JaHHBIX O MoKymkax JSON.
Coznate TabmuIly JHaHHBIX O MOKynkax B gopmare CSV s ymoOcTBa MOCIEIyIOMIETO
aHaim3a.
Coeaunauthb ¢ moMoinpto 3anpoca HQL nmomyuenHsie B 1. 6 1 1. 8 TaONUIIBI M BEIYHUCITHUTD
CIIEYIOIINE METPUKH:
o KOJIMYECTBO 3aKa30B;
o KOJMYECTBO JI0CTaBOK;
o KOJHMYECTBO JIOCTABIICHHBIX ¢JIMHHUI] TOBAPA;
o 00mryro cymMMy 3aKa3oB (ToJe cost_item).

B PE3YIbTATC BBIITOJTHCHUA 3TOM 3a7a4M MBI MOJIYYHJIA JaHHBIC B IIJIOCKOM BHUJIC B Hive.

1.

VYcra"osu coenuHeHue ¢ Hive.

HapaMCTpBI MOAKIIOYCHHUA: YKAXKU aIp€C XOCTa, IIOPT, UM IMOJIB30BATCIIA U I1ApOJIb.

Coznmaém Kypcop (00BeKT, KOTOpBIM TMO3BONSET BBIMOMHATH SQL-3ampockl U yHpaBIsTh
pe3ynbpTaTamu).
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JlomaiHee 3aganue 2.
3agauya 1. Coznanue u HacTpoiika ceccum spark

Coznaii ceccuro spark B konType Hadoop, no6aBuB mapamerp ceccun executor.memory = 2Gb
(config("spark.executor.memory", "2g")).

3anaua 2 (5 6a/u10B). UTeHue U 3anUCh

[IpounTaii mu3 karamora /tmp/delivery data sample/ nBa JSON-¢aiina (omun daitn c
JAaHHBIMHU O TIOKYIIKaX, BTOPOM (ailyl ¢ JaHHBIMHU O JIOCTaBKaX) ¢ MAKCHUMAJILHOM JIaTOM 3arpy3Ku
B TaOM4HOM TipescTaBieHuu. [loactaBp Ha3BaHue (aiisa BMecTo filename.

3anaya 3 (5 6assioB). IlpeodpazoBanue 1aHHbIX B spark

1. Co3znaii Bpemennsle npeacrasinenus purchases u deliveries.

Hcnome3ayii.createOrReplaceTempView.

2. CoenuaE 00a TIpeiCTaBICHHS 110 K0Ty ¢ momoiisio PySpark DataFrame API.

Hcnoms3yii.join.

3. INocunTait KOJTUYECTBO 3aMUCEH Pe3y/IbTaTa COCINHCHHUSI.

4. Coenunu 06a mpeacTaBiIeHUs Mo K04y ¢ moMoibio SparkSQL.

Hcnonw3yit spark.sql.

5. INocunTait KOJIUYECTBO 3aMUCEH Pe3yiIbTaTa COCUHEHHS U YOSIUCh, YTO OHO COBIIAAcT
C IYHKTOM 3.

JlomamHee 3aaHue 3.

3anaua 1 (3 6a/u1a). BeiieuTh CyIIHOCTH B JAHHBIX
Cosmaii ceccuto Spark (Bocmomb3yiicst KOJIOM IO CO3/IaHUI0 ceccur Spark U3 mpeapiayero
JIOMAIITHET0 33/1aHus).
Co3paii BpeMeHHOE IpeICTaBICHNE HaJl JaHHBIMU O TIOKYTIKaX.
BeiBenu 10 cTpok AaHHBIX, HCHONB3Ys.show.
BeiBeiu criucok cTo01OB € MOMOIIBIO MeToa.columns.
Co3paii BpeMeHHOE IpeICTaBICHNE Ha/l JaHHBIMU O JI0CTaBKaXx.
BoiBenu 10 cTpok naHHBIX, UCTIONb3Ys.show.
BriBeau cricok cTo0IoB ¢ MOMOIILI0 MeToaa.columns.

3agaua 2 (2 6an1a). HapucoBaTh 1narpaMmy JaHHBIX

Hapucyii nuarpamMmy TMONYYeHHBIX CYHNIHOCTEH C aTpuOyTamH, YKaXH THUIBI JTaHHBIX
(IpUMEpHBIE) U CBSI3U MEXAY TaOJIUIaMH 10 KITFOYaM.

3agaya 3 (4 6a1a). Co3narh CJI0i CIPABOYHMKOB M (PAKTOB

Hanumm 3ampoc Spark SQL u BbIOepu YHUKambHBIE 3HAYCHHUS aTPUOYTOB JUISI BCEX
CYIIHOCTEH.

3agauya 4 (1 6a1). CkONMPOBATH MOJTYy4YeHHbIE TA0UIbI CIPABOYHUKOB U (PAKTOB B
GP

VYcranosu coeaunenue ¢ Greenplum. Cxonupyi co3naHHble AaTapeimMbl B TaOIHIIBI
Greenplum.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe 3aJaHUA 1JISI KOHTPOJIbHOUH PadoThI

3aganue 1.

Hanummre SQL-3ampoc amst coznanus Mmatepuann3oBanHoro npezacrasinenus B ClickHouse,

KOTOPOE arperupyer KOJMYECTBO 3aKa30B IO peruoHam u3 Tabiuibl Orders (moss: region,

order_id).

Oxupaemoe pelieHue:

CREATE MATERIALIZED VIEW orders_by_region

ENGINE = SummingMergeTree()
ORDER BY region

AS SELECT region, count(*) AS order_count

FROM orders
GROUP BY region;

3aganmue 2.

Onunmre maru ETL-npouecca s 3arpy3ku nanueix u3 CSV-gaiina B S3 B Tabnuny B

ClickHouse C HUCII0Jb30BaHUEM
Oxupaemoe penieHue:

Spark u

e MHcnonp3oBars Airflow DAG ¢ PythonOperator
e IlIpouutath daitn u3z S3 ¢ momomrsto Spark (format: csv)

o IIpeoGpazoBarh naHHbIE (OYUCTKA, TPUBEICHUE THUIIOB)
o 3amucats B ClickHouse uepe3 JDBC-coennnenne

. I[O6aBI/ITB MMPOBEPKY Ka4YCCTBA JaHHBIX

3aganmue 3.

Airflow.

Hamummre kpatkoe ommcanue ponu Apache Kafka B moTtokoBoit 00paboTke NaHHBIX.

Osxupaemoe pemieHue:

Kafka — »r1o0 pacnpenenéHHaﬂ CUCTCMaA IIOTOKOB, KOTOpPAs IO3BOJIACT HY6J'II/IKOB8.TB 151

MOJMHUCHIBAThCS. HA MOTOKM 3aIllMCel, XpaHUTh UX C OTKAa30yCTOMYMBOCTHIO U 00pabaThiBaTh B

peanbHOM BpemeHu. Mcnonb3yercs kak Oydep Mexay UCTOUHUKAMU U 00pabOTYNKAMH TaHHBIX.

33}13Hlflﬂ IJIdA l'lpOMe)KyTO‘lHOi;I aTTeCTalluM 110 JTMCHMIIJIMHE (MO}Iy.]'IlO)

Apache Airflow?

Ne 3aganue OtBeTt Kommnerenuus
n/n
1. | I'me uenecooOpa3HO UCKATh JIyUIINE PAKTHKH JlokymeHTauus BeHI0POB YK-1
JUIsL CTpaTernyeckoro mwianuposanus B UT-
cpene?
2. | Kakoii JOKyMEHT OmpeesieT CTPATerHio 1 [TonutHka TaHHBIX YK-1
9THUKY paboThI ¢ JaHHBIMHU B OPraHU3aLUHU?
3. | Kakoii npuHuun obecneunBaet 6€301aCHOCTh [udpoBanne YK-1
JIAHHBIX MPH CUCTEMHOM aHAJIN3€ PUCKOB?
4. | Yro o3navaer abopeuatypa ETL B Extract, Transform, Load OIIK-1
MaTeMaTHYECKOM MOJICITMPOBAHUU IIPOLIECCOB?
5. | Kak nasbiBaercs rpad 3aga4 B anropurme DAG OIlK-1
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6. | Kakoii popmar QaiisoB sSBiseTCS KOJIOHKOBBIM B Parquet OIlK-1
CTPYKTYpE TaHHBIX?

7. | Kakoiif mpoTOKOJI TpaHCIIOPTa HCIIONB3YET TCP OIlK-1
anroputMm Apache Kafka?

8. | Kakoii HHCTpYMEHT OpKeCTpUpYyeT HMalllIaiiHbl B Airflow OIlK-1
TIPUKIIATHOW MaTeMaTHuke?

9. | Kakoii 1m0k 00pabaThIBacT JaHHBIC B Spark IK-5
ApXUTEKTYpe MPOrPaMMHBIX CUCTEM?

10. | Kakas CYB/] ontumusupoBaHa st ClickHouse ITK-5
Texamdeckoi peanuzanun OLAP-Harpy3ku?

11. | I'me xpaHsATCSI OOBEKTHI B ApXUTEKTYpE Bucket IK-5
oOnayHoro xpanuiauma S3?

12. | Kakoii ¢opmat tabmnui nogaepsxkubaet ACID B Iceberg IK-5
apxurektype Data Lake?

13. | Kakoii Tum 00paboTKH JaHHBIX paboTaeT B Streaming IK-5
peansHoit UT-cpene?

14. | Yro rapaHTHpPYET KOPPEKTHOCTH JAHHBIX B Data Quality Checks [1K-6
pa3paboTaHHOM MPOTPaMMHOM TaHTUTaliHEe?

15. | Kakast apxuTeKkTypa pas/esseT XpaHeHHEe 1 Data Lakehouse I1K-6
BBIYMCIICHUSI B IPOTPAMMHOM cucTeme?

16. | Kak ontumusupoats shuffle-oneparuu B Partitioning I1K-6
nporpaMMHoM Kojie Spark?

17. | 'me xpaHHUTCS METaITaHHBIX B pa3pabOTaHHOM Metastore [1K-6
skocucteme Hive?

18. | Kakoii KOMIIOHEHT KaTaJloru3upyer Habopbl Data Catalog [1K-6
JIaHHBIX B IPOrpaMMHOH maTdopme?

19. | Kak yCKOpHUTBH arperaiuio B porpaMMHOIA Materialized View ITK-6
peammzanuu ClickHouse?

20. | Kak Ha3pIBaeTcs cOeIMHEHNE [IOTOKOB B Stream-Stream Join [1K-6

paszpaborannom Spark Structured Streaming?

DNEeKTPOHHBIA JOKYMEHT
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