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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuurnabl (Moayns) «HMuxenepus manabix (Data Engineering)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHuto 02.04.01 Marematuka
KOMIIBIOTEpPHBIE Hayku, mnpoduib [Iporpammuas HHXEHEpUs B peTeilyie, yTBEp)KICHHBIN
npuka3oM MuHHCTEpPCTBA HayKH M BbIcIiero oopasoBanusi Poccuiickoit ®denepanuu Ne 810 ot
23.08.2017 rona.

N3yuenne gucnumiunbl  (Momyns) «Wmkenepus nmaHubix  (Data  Engineering)»
CIOCOOCTBYET CO3JIaHUIO0 HAIC)KHON MH(PpaCTPyKTYyphI 11 3P PEKTUBHOTO aHANM3a U 00pabOTKH
JAHHBIX, YTO SBJSIETCSA KIIOYEBBIM JJISI HPHUHATUS OOOCHOBAaHHBIX pEIICHWNH B OO0JIACTH
OPOAYKTOBOM aHanuTUKU. OCBOGHHE 3THUX TEXHOJOTMH MO3BOJSET YIYUIIMTh YIpPaBICHUE
JAHHBIMH U YBEJIIMYHUTDH TPOU3BOAUTEIIEHOCTh AHATUTUYECKHUX IPOLIECCOB.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMmbl

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B Y4€OHBII TUIaH MO POrpaMMe MOATrOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOduib
[TporpaMMHasi HH;KEHEpHs B peTeiiie U BXOJUT B BapHaTHBHYIO YacTh bioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN KaK TUCIUILUIMHA IO BEIOODY.

Juctunnuza (Moysb) uydaeTrcs Ha 1 Kypce Bo 2 cemecTpe, JOCTYIHA JUIsl POXO0XKICHUS
IPY YCIOBUH YCTICITHOTO 3aBEPIICHNS AUCUUIUTAHBI (MOayis) «SQL u 6a3pl JaHHBIX».

ey n3yyeHust IMCHUIVIMHBI (MOAYJIs1): GOPMUPOBAHHE Y CTYJICHTOB 3HAHUN U HABBIKOB
10 MPOEKTUPOBAHHIO, TOCTPOSHHIO M 00CTyKMBaHUIO 3(h(hEeKTUBHBIX crcTeM cOopa, XpaHEeHUsS U
00paboTKH OOJBITUX 00BEMOB JIAaHHBIX.
3agaun n3y4eHus: IMCHUILIHHBI (MOAYJISA):
— OCBOMTh METO/bl HMHTErpallid W B3aUMOJCUCTBHUSA Ppa3IMYHBIX KOMIIOHEHTOB
pacnpenenEéHHbIX CUCTEM XpaHEHUs! U 00paOOTKU IaHHBIX;
— HAY4HUThCS NPOEKTUPOBATh 3()(HEKTHBHBIE CXEMbl JAHHBIX C YUETOM TpeOOoBaHUM
MPOM3BOANUTENFHOCTH M MacIITAOUPYEMOCTH,
— OCBOWTH MOJXOJBI K aBTOMATHU3AIIMH IMPOIIECCOB Mepeaayn U 00padOTKH JaHHBIX B
KOPIIOPATHUBHBIX CHCTEMAaX;
— pa3BUTh HAaBBIKM KOHTPOJII KauecTBa JAHHBIX M BHEIPEHUS MEXaHH3MOB
MOHUTOPHWHTA B TIOTOKAX JaHHBIX;
— TpuoOpeCTH yYMEHHs ONTHMHU3AIMK BBIYMUCIUTEIBHBIX PECYPCOB JUIS TOBBIIICHUS
3 PEeKTUBHOCTH pabOTHI cUCTEM 0OPaOOTKHU JTaHHBIX.
B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH
3HaAMmMb:
— OCHOBHBIE KOHIIENIIMH PAOOTHI KOPIIOPATHBHBIX XPAHHJIHII TaHHBIX;
— OCHOBBI pacIpelelIeHHbIX CHCTEM XPaHEHHUs, OCHOBHbIE KOMIIOHEHTBI U METOJbI
paboTsi ¢ S3;
— OCHOBHBIE KOMIIOHEHTBI 1 METOJIbI paboThI ¢ Apache Spark;
— OCHOBHbIE KOMIOHEHTHI U MeTo1bl paboThl ¢ ClickHouse;
— OCHOBHbIE€ KOMIIOHEHTHI U MeTO/Ibl paboThl ¢ Apache Airflow;
— OCHOBHBIE€ KOMITOHEHTHI U MeTOJIbl paboThl ¢ Kafka;
— 0a30Bble MPUHLIUIIBI ONITUMH3AIMH U IIPOBEPKU KauecTBa JaHHbIX;
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— OCHOBHBIC KOHIICTIIIUM B MPOCKTHPOBAaHMHM 0a3 JaHHBIX M KOPIOPATUBHBIX
XPAHUJIHII JaHHBIX;

— OCHOBHBIC KOHIEHIIMM M TPUHIHUIBI TPOCKTUPOBAHUSA aBTOMATH3UPOBAHHBIX
[IOTOKOB JTaHHBIX.

ymemb:

— peuiathb 3aJ1a4M ¢ UCIOJIb30BaHuEeM S3;

— pemath 3ajauu ¢ ucnoibp3zoBanueM Apache Spark;

— pemiath 3ana4n ¢ ucnons3oBanueM ClickHouse;

— pemiaTth 3aa4u ¢ ucnoyib3oBanueM Apache Airflow;

— pemiath 3a1a49M ¢ ucnoiib3zoBannem Kafka;

— MPOEKTUPOBATh CXEMbl XPAHCHHUS JAaHHBIX B 0a3ax JaHHBIX M KOPIOPATHBHBIX
XpaHWINIIAX TaHHbBIX;

— MPHUMEHATH 0A30BbIC MPUHIIMITBEI ONTUMHU3AIUH UCIIOIb3YEMBIX PECYPCOB,;

— NPUMEHATH 0a30BbIC MPUHIIUIIBI IPOBEPKH KAYECTBA IAHHBIX.

é1a0ems:

— HaBBIKOM ITOCTPOCHHS aBTOMATH3HPOBAHHBIX ITOTOKOB JaHHBIX C UCIOJIb30BAHUEM:
S3, Kafka, Apache Spark, ClickHouse, Apache Airflow;

— HaBBIKAMH Pa3pa0OTKH M BHEJAPEHHUsS aBTOMATH3MPOBAHHOI'O KOHTPOJS KadyecTBa
JIAHHBIX

— HaABBIKOM OINTHMHM3AIINU HCIIOJIb3YEMbIX PECYPCOB B aBTOMATH3UPOBAHHBIX MTOTOKAX
JIAHHBIX.
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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 (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl Mo TUCHUILIHHE (MOYJII0)
VK-6. Crocoben VK-6.1. 3HaeT OCHOBHBIE METOLI CAMOOLIEHKHU U
OTIpEICTISATh ’ aHaJIM3a CBOEH JesTeTbHOCTH, a TaKXKe
peann30BHIBATh MPUHLUIE YIIPaBIeHUS BpEMEHEM U
MPUOPUTETHI LeJIenoJaranus
COOCTBEHHOMI VK-6.2. YMeeT cTaBUTh peanuCTUIHbIE U
JIeSITEeIbHOCTH U JIOCTHKMIMEBIE TIEJIH, OTIPEICTISTh
CHOCOObI ee MIPUOPUTETHI B CBOEH JESATENBHOCTH, a
COBEPIIICHCTBOBAHUS TaKke pa3padaThIBaTh U BHEAPATH IJIaHBI
Ha OCHOBE 10 COBEPILIEHCTBOBAHUIO CBOUX HABBHIKOB U
CaMOOILICHKH KOMITETEHIINH Ha OCHOBE MOJTyYeHHOH
CaMOOLICHKH
YK-6.3. NmeeT mpakTH9ECKHiA OTIBIT IPUMEHEHUS
METOJO0B CAMOOILICHKHU B CBOEH
po(heCCUOHAIBHOM NIEATEILHOCTH,
BKJIIOYasl y4acTHE B TPEHHHIaX, CEMHHApaXx
Y IPOEKTaX, HAPABJICHHBIX Ha Pa3BUTHE
TgHOH 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa
OIIK-1. Crioco0eH HaxOUTh, OIIK-1.1. 3HaeT coOBpeMeHHbBIE METO/IBI IPUKJIIATHOM
(dhopMyITUpPOBATH U MaTeMaTHKH, a TAKKE aTOPUTMHUYECKUE
pelarh aKTyaJlbHbIe OCHOBEI pEIICHHS 33724 B yCIIOBHUAX
Y 3HaYMMEIC peanbHBIX JaHHBIX peTeiina; BuaaeeT
poOIIEMBI WHCTPYMEHTAMHU M TEXHOJIOTHIMH,
NPUKJIaTHON H NpUMEHSIEMBIMH JUTS aHai3a U 00paboTKu
KOMITBIOTEPHOU 00J1bIIMX 00BEMOB HH(OPMAIUH (BKITFOYAS
MaTeMaTHKH OTEUYEeCTBEHHBIE TPOTpaMMHBIE CPECTBA)
OIIK-1.2. VYmeer ¢popmannzoBaTh OM3HEC-3a1a41
pereiliia B BUJie MaTeMaTHYECKUX MOJIENEH,
BBIOUPATH U IPUMEHSITh aJITOPUTMBI U
METOJIbI PEeIISHUs, HHTEPIIPETUPOBATh
Pe3yIbTaThl ¥ MPEACTABIATh UX B (popme,
JNOCTYITHOH [T TEXHUYECKHUX H
YIPaBICHUYECKUX CTEHKXOIIEPOB
OIIK-1.3. NMeeT npakTHUEeCKUH OMBIT PEIICHUS
MIPUKIIAHBIX 33]1a4 B chepe pereiina B
paMKax y4eOHbBIX, HAyYHBIX WIN
MIPOEKTHBIX paboT, BKIIOUYast 00paboTKy
peanbHBIX JaHHBIX, pa3paboTKy
AHATTMTUYIECKUX MOJICNICH W MHTETPAIIHIO
pelIeHuii B TPOrpaMMHBIE CUCTEMBI, a
TaKXKe yJacTue B KOMaHIHBIX MPOEKTaX,
HaTpaBJICHHBIX HA MTOBHIIICHHUE
3¢ HEeKTUBHOCTH OM3HEC-TTPOIIECCOB
OIIK-3. Criocoben OIIK-3.1. 3HaeT NPUHLUIBI TPOEKTUPOBAHUS U
CaMOCTOSITETILHO APXUTEKTYPHI IPOrPaMMHOTO
C03/1aBaTh o0ecrieyeHus, COBpEMEHHBIE SI3BIKU
NpUKJIaIHbIE MpOTrpaMMHUpOBaHus, pperiMBOpPKHU U
pOrpaMMHbBIE HHCTPYMEHTHI pa3paboTKH, a TaKxKe
CpeJICTBa Ha OCHOBE 0c00EHHOCTH PUMEHEHUSI OTEYECTBEHHBIX
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COBpPEMEHHBIX MPOTPaMMHBIX ITPOAYKTOB H IIaT(HOPM B
MH()OPMALTMOHHBIX YCIIOBUSIX IIM(PPOBOI SKOHOMUKHU
TEXHOJIOTHH U OIIK-3.2. YmMeeT pazpabaTeiBaTh, TECTUPOBATH H
CETEBBIX PECYPCOB, B COIPOBOXKAATh MPHUKJIIAIHBIE POTPAMMHBIE
TOM YHCIIE CpeICTBa, HHTETPHPOBATH UX C Oa3aMu
OTE4YECTBEHHOTO JAHHBIX, AaHATUTHYECKUMH CHCTEMaMH
MPOM3BOJICTBA BHEIIHUMH CEPBUCAMH, a TAKKE
a/1alITUPOBATh MPOTPaAMMHBIE PEIICHHS M0
TpeboBaHms OU3HEca B cdepe peTeitna
OIIK-3.3. HMeeT npakTUUYECKHIA OMBIT Pa3paboOTKu
MPOTPaMMHBIX MOJTYJICH WII CUCTEM,
HCHONB3YEMbIX IJIs peanu3alun
MaTeMaTHYECKUX MOAEJICH 1 aHaIn3a
JaHHBIX B peTeiisie, BKIIOYasl y4acTHE B
KOMaHHBIX POEKTaX, CONPOBOXKICHNE
KOZOBOM 0a3bl, JOKyMEHTHPOBAaHHUE
peuieHui 1 BHEAPEHUE B
POM3BOACTBEHHYIO CpEy
IK-1. CrnocobeH IK-1.1. 3HaeT OCHOBHBIE TEOPETUUCCKHE
OTIpeNeJIATh 00LIHe KOHIIETIIINH ¥ PUHLUIIBI, OTHOCAIINECS K
(bopMEI 1 00J1acTH MPOrpaMMHON MHKEHEPUH B
3aKOHOMEPHOCTH peTeline, a TaKke KII0YeBbIe
oOmactu 3aKOHOMEPHOCTH U MOZAEJH, KOTOPhIE
POrpaMMHON [IOMOTAIOT B aHAJIN3E U UHTEPIIPETALNN
WH)KEHEPUH B JAHHBIX
peTeiine IK-1.2. YMeeT NpoBOAUTH CUCTEMATHYECKHI
aHanM3 00JacTu MPOrpaMMHON MHKEHEPUH
B peTeiisie, BBIABISTE U QOPMYIHPOBATH
00I111e 3aKOHOMEPHOCTH M TEHICHIINY, a
TaKXe IPUMEHATh METObl HCCIIEJOBAHUS
JUIS TIOJTy4€HHsI HOBBIX 3HAHUH U
NOHUMAaHHS
[K-1.3. Hmeer npakTHYECKUIT OMBIT padOTHI B
001acTH MPOrpaMMHOIN MHKEHEPUH B
peTeliie, BKIItOYast y4acTHe B HAYYHBIX
MPOEKTAaX, UCCIICIOBAHUSX WU
MPAKTUYECKUX 3aJaHusX, TAe ObuIn
BBISIBJICHBI M ONKCaHbI 0011me GopMbl U
3aKOHOMEPHOCTH
T1K-3. CrnocobeHn T1K-3.1. 3HaeT METOAbI MATEMATHUECKOTO
NPUMEHSTH METO/IBI MOJICJINPOBAHMUS, aHAJIN3A TaHHBIX U
aHa/IM3a JaHHBIX U otieHKH 3(h(heKTUBHOCTH IU(PPOBBIX
MaTeMaTHYeCKOTro peleHuid B paMKax QYHKIIMOHUPOBAHUS U
MOJEITUPOBAHUS IS pa3BuTHA MHPOPMAILIMOHHBIX CHCTEM
MOAJEPIKKHU IK-3.2. YMeeT aHaNnu3upoBaTh NPaAKTHUECKHE
yIpaBIIeHYECKUX U CHUTYyalluu, pa3pabaThiBaTh U IPUMEHSTh
OTePaLMOHHBIX MaTeMaTHYECKHe U aHATUTHYECKHE
peLeHuid B MOJIEJIH, & TAK)KE HHTEPIPETHPOBATD
UHPOPMAITUOHHBIX MOJTyYEeHHBIE PE3yNbTATHI C YIETOM
crucTeMax rokasaresen 3pGeKTHBHOCTH
(YHKIMOHUPOBAHHUS U PE3YIbTaTUBHOCTH
MIPOLIECCOB
IK-3.3. MmeeT mpakTHYECKHA OTBIT PEIICHUS

NPUKIIaJHBIX 3a/1a4, CBA3aHHBIX C
ONITUMM3ALUEN POIIECCOB 00PadOTKH
JaHHBbIX, aHAJIN30M ITIOBCICHUS
10J1b30BATENECH U ITOBBIILICHUEM
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3¢ GeKTUBHOCTH (PYHKIHOHUPOBAHUS
MH()OPMAMOHHBIX CHCTEM
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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 ycnenaemocrH)
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 kadecTBe HCTOYHWKA aHHBIX.

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 CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
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 TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

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

Ocnognas numepamypa:

1. Yepnsimes, C. A. OcHoBbl nporpamMmupoBanust Ha Python : yueGuuK aist By3oB / C. A.
UYepHnsbliieB. — 2-e U3 1., nepepad. u pom. — Mocksa : M3garensctBo HOpaiit, 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. HagexHocTh 1 0€30MacHOCTH MPOTPaMMHOTO 00eCriedeHus | y4eOHUK

st By3oB / O. B. Kazapun, U. b. lllyounrckuit. — 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 JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAaKTHYECKOW W Hay4dHO-
HCCJIEI0BATENLCKOM paboT 00yUarOMnUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHM CEMHHApCKOro (MPakTU4YEeCKOro) THIA, TPYNIOBBIX H
WHAVBUAYAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTECTAllUH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHBI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHHS, CIYyXKallUMU JJsl MpeACcTaBleHusl ydeOHoM
uH(popMaluu 60JbIION ayIUTOPUH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOMN TEXHUKOW;
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— MEXaHUYECKUMHU KaJIbKYJISATOPAMH;

— CHeUAIM3UPOBAaHHBIM 000PYI0BaHUEM, BKITIOUASI IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomernieHust 47151 CAaMOCTOSATENBHOM pabOTH 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
oOecriedueHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YHClie DJIGKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPOQECCHOHATBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccbuika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix 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

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMBIX TIPU  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TPO(EeCcCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaLIMOHHbBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3nonHoe / 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

HporpaMMnoe odecneueHmne AJis IVIAHUPOBAHUA U YY€TAa BPEMECHU:

Toggle app 3apyOexHOe CBOOOHO pacIpoCTpaHsIeMOe

CucreMbl YIIPaBJIeHHS POEKTAMM:
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Microsoft Imagine (Project) | sapy6esxnoe | mnensnonnoe

Cucrtembl ynpapjieHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6GexHoe | mauensnonnoe

Cucrtembl pe3epBHoro konupopanusi (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 TEKYyLIEro KOHTPOJs yCHEeBAeMOCTH HMCIOJIB3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JIEKIMH, CEMUHAPBbI, JOMAIIIHUE 3a/1aHUs], TECThI, KOHTPOJIbHAs paboTa, a TAaKXKe pa3IMyHbIE BHIbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluXcsl MO 3aJaHHI0 TpernojaBaTens, HalpaBJIeHHbIE Ha

pPa3BUTHC HaBBIKOB HpO(bCCCHOHaHBHOﬁ JICKCHUKHU, 3aKpPCIUICHUC MPAaKTUYCCKUX
HpO(I)CCCI/IOHaJ'IBHBIX KOMHGTCHHHﬁ, NMoompeHNUEC HHUITUATUB.
ﬂekuu}z CHUCTEMATUYCCKOC, OCICI0BATCIIBHOC, MOHOJIOTHYECKOC H3JI0KCHUEC

npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nexkuuil peKOMEHIyeTcsi BECTM KOHCHEKT JeKIUH: KpaTKO M CXEMaTH4HO
¢bukcupoBaTh OCHOBHBIE WJI€U, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0XO0AMMO OTMETHUTh BOMPOCH MM MaTepUaibl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TONBITAThCS HAlTH OTBETHI B PEKOMEHI0BAHHON nuTeparype. Eciau
pa3o0paThCsi B MaTepuane He YAaeTcs, ClieAyeT CcOpMYIMpPOBaThH BONPOC M 3aJaTh €ro
IPEMNo/IaBaTeN0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IPAKTUYECKOI0) 3aHATHS.
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Cemunap — 310 (hopma ydeOHOU NEeATeTLHOCTH, MPOBOAMMAs B y4eOHOM 3aBEJACHHUH IO
PYKOBOACTBOM MpEMNOJABaTeNsl, TIJ€ CTYACHTHI AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

JIJis ycrienTHoM MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMHTHCS ¢ TEMOM
3aHATHA WU OCHOBHBIMHU MaTCpUaIlaMU, I-ITO6I)I HMCTb BO3MOKHOCTb AKTHMBHO Y4YaCTBOBAaTb B
o0cyxnennu. Takke MOJe3HO MOATOTOBUTH BOIPOCHI M HIIEH ISl OOCYKICHHUS, YTO MOMOXKET
riry0e MOHATh MaTepHajl v MPOJAEMOHCTPHPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3aa4 IO TEMAM HEJIENH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHUsl Ha STAlbl, YTOOBI
n30exarb NEperpy3kd U Jydlle YCBOUTHh MaTepuan. Mcrnonb3oBaTh pa3ivyuHble MCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpChl, Ui 0osee Tiy00KOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOMWTCS IMOCIIE OCBOCHHS OJHOW WIH
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O Kay€CTBE NMOHUMAHUSI OCHOBHBIX MOHATHI M3y4yaeMOIo
MaTepuana. TecToBble 3a/laHus COCTABJIEHbI K KIIIOUEBBIM IIOHSTHUSIM, OCHOBHBIM pa3ieliaM,
BAYKHBIM TEPMHHOJIOTUYECKUM KAaTErOpUsAM U3y4aeMOM AUCIUIUIMHBI.

JlJ1s1 HOATOTOBKU K T€CTy HEOOXOMMO 3HAaTh TEPMUHOJIOTUYECKUI anmnapar AUCUUILINHBI,
MOHUMATh CMBICT HAYYHBIX KATETOPUN U YMETh UX HCIIOIb30BaTh B MPO(hecCHOHANBbHOM JIEKCHKE.
Brnagenue NOHATUHHBIM anmapaToM, BKJIOYEHHBIM B TECTOBBIE 3aJaHMs, I0O3BOJISET
IpernojaBaTeNto  ObICTPO  MPOBEPUTH  YpPOBEHb  IMOHMMAHMS  CTYACHTaMH  Ba)KHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

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

[{enb KOHTPONIBHOM PabOTHI — MOTYYUTH CHEIHATBLHBIE 3HAHUS M0 OJHON MU 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 TMO3BOJIIET CTYAEHTaM YIYYIIUTh OOIIYI0 OIICHKY IO
JTUCHUTIINHE (MOIYJII0) U CTUMYJIUPYET YriayOJeHHOE N3YYeHHE MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HaIpaBiCHHAs Ha YIIIyOJeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporiecce camocTosTENbHOM paObOTHI CTYJICHTH B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepHrajaMH P MUHUMAJILHOM YYaCTHH MPEeToiaBaTess. 3a/1aun CTyIeHTa BKIIIOYAOT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOIHUTEIHHBIX TEM, BBHITIOJHEHNE YI€OHO-HUCCIIEIOBATEILCKUX
3aJ]aHUN U IpyToe.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS M0 JMCHUILIMHE (MOLY110)

Kpurtepun nosyyenusi ypoBHsi M OlleHUBaHUA ¢POPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuniannae (moay/o) « Mn:xxkenepus nanubix (Data Engineering)»

OneHuBaHue ypOBHSI Y4YEOHBIX JOCTHKEHHM OOydarolmuxcsl MO AWCHUUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.
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IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3ameHa, Py STOM TPOBOJUTCS OLIEHKA KOMIIETCHIIUH, C(POPMUPOBAHHBIX MO JUCIUTUIMHE.

1 oueHMBaHUSA TEKYLIETO KOHTPOJIA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALMU
UCTIONB3YETCs JecATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIMOHHON
MATHOATHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Jecsarudanabuasi IlaTudamnbHas Onenka 3a Oo0masi xapakrepucTuKa pe3yJjibTara
OLICHKA OLICHKA 3ayger 00y4eHHMs N0 JUCHUTUINHE (MOIYJTI0)

10 OTauaHo 3auyTeHo CTygeHT NOTHOCTBIO BJIAJCET 3HAHUSIMU,

9 OTIMYHO 3a4TeHo W3JIOKEHHBIMA B paboueil Tmporpamme, Hu

8 OTINYHO 3auTeHo TIIyOOKO OCMBICISET JUCHUIUINHY (MOIYIB).

On CaMOCTOSITETTFHO u JIOTHYECKU

MOCJIeIOBATEILHO OTBEYAET HA BCE BOIPOCHI,
AKICHTHPYS BHUMaHHE Ha Hau0oJee BaKHOM.
Ymeer AHAIN3UPOBATh, CpaBHHUBATH,
KJIACCU(HUIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATH ¥  CHCTEMATU3UPOBAThH
W3YYEHHBIH MaTepHal, BBIACISS KIFOUCBBIC
MOMEHTHl W  yCTaHABIWBAas  NPHIUHHO-
Cle/ICTBEHHBIE CBs3H. YeTko (GopMynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThl aHaJIN30B " JPYTHX
UCCJICJIOBAHUI, a TaKKe pEIIaeT CIIOKHBIC
3aga4yn. CTYZICHT XOPOIIO 3HAKOM C METOAaMH

HCCIIEI0BaHuA, HEOOXOIUMBIMH IS
MPAKTUYECKON  JEATENBHOCTH, M  yMEeT
CBS3BLIBATH TEOPETUUCCKUC aCIEKTHI
MUCIUIUTAHBL  (MOAYJSA) C TPAKTHYECKUMHU
3aJja4aMH.
7 Xoporro 3aureHo CryneHT oOlajgaer 3HaAHUSMH TIpeaIMeTa
6 Xopomo 3ayTeHo II104THU B IIOJTHOM o0bBeEME pa60qeﬁ

MIPOrpaMMBbl U CaMOCTOSITENIBHO, JIOTHYECKH
MOCIIEZI0OBATENIBHO U BCECTOPOHHE OTBEYAET
Ha BCE BOINPOCHI, aKLIEHTHUPYs BHHMaHHUE Ha
HanboJiee 3HAUMMBIX MOMeHTax. OH ymeeT
AHAJIM3UPOBATH, CpaBHMBATB,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3HPOBATh
W3y4EHHBIH  MaTepHall, BBIAEIAS  €ro
KJIIOUEBBIE  aCNEeKTBl M yCTaHaBJIMBad
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
@opMyIUpyeT CBOM OTBETHI, YBEPEHHO
HUHTEPIPETUPYET pPE3yNbTaThl aHAIN30B H
JIPYTUX HCCIENOBaHUM, a TakXke pemaer
CJIOKHBIC CHUTYAalMOHHBIC 3aJlaydu. CTYJICHT
XOpOULIO 3HAKOM C METOJAaMHU HCCIIEN0BaHUS,
HEOOXOIMMBIMH JUISE MIPaKTHYECKOM
JACATCIIBHOCTH, )41 yYMEET CBS3bIBATH
TEOPETUYECKHE  ACMEKThl IpeaMeTa ¢
MPAKTUYECKUMHU 3a4a4aMH.

5 y}IOBJ'IeTBopI/ITeJ'ILHO 3aureHo CTy,I[eHT 06na;[aeT 0a30BBIMM 3HAHUSIMHU I10

4 Y 10BIETBOPUTENBHO 3auTeHo JUCUMIUIMHE  (MOJYJI0), HO HCHBITHIBAET
TPYJAHOCTH TIPH CAMOCTOSITECIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpPMYIUPOBKU. B
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JecarubannbHasi IlaTtudamnbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa

OLICHKA OLICHKA 3auer 00y4eHMs1 10 JUCHUILINHE (MO1YJII0)
X0Jle OTBETOB OH JONycKaeT OLIMOKH,
Kacaromuecss CcyTH BompocoB. CTyneHT
CIOCOOEH pellaTh TOJbKO CaMble IIPOCTHIE
3ajaud M BIAfeeT JHUIIb MHUHUMAJIbHBIM
HabOpOM METOIOB HCCIIEAOBAHUSI.

3 He cnan Hezautreno | CtymeHT He oOBJamen  00SM3aTENbHBIM
2 He cnan He 3auteno | MUHUMYMOM 3HaHUH MO TpeAMETy U HeE
1 He can He 3auTeno | MOXET OTBETUTh HA BOIIPOCHI, JAXKE €ECIH

MPEnoIaBaTeb  3aJacT  JIOMOJHHUTEILHBIC
HAaBOJISIIIINE BOTIPOCHI.

Hucnunmuna  (monynb) «Wmxkenepuss nanHbix (Data  Engineering)» — oreHuBaeTcs
cIIeAyoNMM 00pa3oM, €CI HHOE HE YKa3aHO B CHILTa0yce TUCIUTUINHBIL:

AKTHBHOCTH Bec | Onucanue AKTHBHOCTH
Tecr 10% 13 ®dopma mpoBepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha
BOIIPOCHI C BI)IGOpOM N3 HCCKOJIBKHMX BApHUAHTOB OTBCTOB
Homamnue 3amanus | 40% 12 HaGop 3azma4 mo TemMam Henenu
Kontponbnas pabora | 20% 1 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPbIE HYKHO

PELIUTh 32 OrPAaHUYCHHOE BpEMS

OK3aMeH 30% 1 [TuceMeHHast K ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIyYSHHBIX 3HAHUH U
HAaBBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

B pamkax u3ydeHus AUCUUIUIMHBI (MOIYIISI) BO3MOYKHO TOJTydeHHEe OOHYCHBIX OaioB.

®opmyJia pacyéTa HTOroBoOii OIEHKH MO TUCHUILTHHE (MOAY./110) «HKeHepHsi JAHHBIX
(Data Engineering)»: «0,1 x cpeanee 3a Tectsl + 0,4 X cpeanee 3a qomainHue 3amanus + 0,2 X
KOHTpoOJbHas padora 0,3 X sx3aMeH».

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHBbIe 3a1aHUA JJIS1 TECTA

Tect 1. OCHOBBI HHIKCHEPUH JAHHBIX M OPKECTPALUsA NIOTOKOB

1. Kakas u3 nepeuncnensbix 3agad HE oTHOCHTCS K OCHOBHBIM 33/1a4aM HHKEHepa JTaHHBIX ?
1. IIpoextuposanue ETL-npoueccon
2. Hacrpotiika opkecTparuy pabouux MOTOKOB
3. TlocTpoeHue MPOTHO3HBIX MOJIEICH MATUHHOTO OOYYCHHUS
4. ObecrnieueHue KauecTBa u HaJEKHOCTH JAHHBIX

IIpaBuiabHbI OTBET: 3
2. Kakoit komnoneHT Apache Airflow oTBeuaeT 3a BbIoHeHHE KOHKpETHOI 3a1aun B DAG?

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

IIpaBuibHbIH OTBET: 3
3. Uro o3nauaet OykBa «T» B a06peBuarype ETL?
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Transfer

Transform

Transport

Translate
IIpaBuibHBIH OTBeT: 2

A

4. Kaxoi u3 INEPCUYUCIICHHBIX NCTOYHUKOB OaHHBIX Yalll€ BCEro HCIIOJIIB3YCTCA B MMaKeTHOM

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

IIpaBuiabHbBIH OTBET: 2

5. Kakoit ¢opmar nanubix Hambosiee 3(p(deKTuBeH A XpaHEHHS OOJBIINX OO0BEMOB

CTPYKTYPHUPOBaHHBIX aHHbIX B Data Lake?

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

IIpaBuiabHbI OoTBET: 3

Tect 2. PacnipeneiénHasi M NOTOKOBasi 00padoTKa JaHHBIX

1. Kakoii ppeiiMBOpK HCTIONB3yeTCS s pacrpeaeaeéHHol 00paboTKU OOIBIINX TaHHBIX ?

1. Pandas

2. NumPy
3. Spark

4. Scikit-learn

IIpaBuabHbI oTBET: 3

2. Kakoii cepBuc gaie BCero MCIONIb3yeTcs U TOTOKOBOW Iepeavyn JaHHBIX B PEATbHOM

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

IIpaBuabHbIH OTBET: 3

3. Kakoi#i ¢opMaT JaHHBIX MOIJIEPKUBACT CXEMY W ONTHMH3HPOBAH IS aHATUTHYCCKUX

3anpocoB B Apache Spark?

1. JSON
2. Avro
3. Parquet
4. ORC

IIpaBuiabHbIH OTBET: 3

4. Kaxkoit komnoneHT ClickHouse mo3BonsieT aBToMaTHuecku OOHOBISATh arperupoBaHHbBIC

JTAHHBIE MIPHU BCTABKE HOBBIX 3amUcen?
1. OGsiyHOE mpecTaBICHHE
2. Mareprann3oBaHHOE MTPECTABIICHHUE
3. Buemmsist Tabmua
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4. Bpemennas Tabnuia
IIpaBuiabHBIH OTBET: 2

5. Yro taxoe Data Lakehouse?
XpaHUIuIIe TOIBKO CTPYKTYPUPOBAHHBIX JaHHBIX
I'n6pun Data Lake u Data Warehouse ¢ nonnepxkoit ACID n ananutuku
HNHCTpyMEHT BU3yaIu3aluu JaHHbBIX
baza maHHbBIX 111 TpaH3aKIMi
IIpaBujbHbIH OTBET: 2

E A

HpI/IMeprIe JAOMAIIHHUE 3a1aHUA

Jlomamnee 3aganue 1.

YcranoButh coenquuenue ¢ Hive.

[TpocMOTpeTh CIMCOK UMEIOLTUXCS 0a3.

Coznats cBoto 0a3y Hive TBOil JIOTHH U MEPEKIIOYUTHCS Ha HEE.

N3yuuts cxemy JSON u u3Bneus HHPOPMAIUIO O COCTABE U THIIAX JAaHHBIX.

Cosznath TabauIy — MPUEMHUK JTsI HCXOTHBIX JIAHHBIX 0 JocTaBkax JSON.

Cosznath TabMUIy JaHHBIX O JocTaBkax B gopmare CSV mis ymoOCcTBa MOCIEIyIOIIETo

ok whE

aHaJIn3a.

~

Cosznath TabaMIy — MPUEMHUK JTSI HCXOTHBIX JIAHHBIX O Mmokymkax JSON.
8. Co3pmarp Tabnuiy JaHHBIX O MOKynkax B ¢opmate CSV mns ynoOCTBa MOCIEAYIOLIETO
aHaJu3a.
9. Coenunuth ¢ nomouibto 3anpoca HQL momydennsie B 0. 6 U n. 8§ TaOIUIBI U BEIYUCIUTH
CJEeIYIOLINE METPUKH:
0 KOJIWYECTBO 3aKa30B;
o0 KOJHYECTBO JOCTABOK;
o KOJIMYECTBO JOCTaBIICHHBIX €IUMHUI] TOBAPA,;
o 00mIyr0 CyMMYy 3aKa3oB (Itosie cost_item).

B pe3ynbraTe BBINOIHEHUS 3TON 3a]]a4i MBI MTOJIYYHIIU TaHHbIE B IIIOCKOoM Buje B Hive.
1. VYcraunosu coennuenue ¢ Hive.

HapaMeTpLI MOAKIOYCHHUA: YKAXKU aIp€C XOCTa, IIOPT, UM ITOJIB30BATCIIA U I1APOJIb.

Coznmaém Kypcop (00BEKT, KOTOpBIM TMO3BONSET BBIMOMHATH SQL-3ampockl U ympaBisTh
pe3ynbpTaTamu).

JlomamHee 3aganue 2.
3anaua 1. Co3naHue U HacTpoOlKa ceccuu spark

Co3zmait ceccuro spark B koutype Hadoop, no6aBuB mapametp ceccun executor.memory = 2Gb
(config(“'spark.executor.memory", "2g")).

3anaua 2 (5 6a/10B). UTeHue u 3anuch
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[IpounTaii mu3 karamora /tmp/delivery data sample/ nBa JSON-¢aiina (omun daitn ¢
JAHHBIMH O TIOKYTIKaX, BTOPOH (hailyl ¢ JAaHHBIMHU O TOCTaBKaX) C MAKCUMAaJIbHOU JaTOM 3arpy3ku
B TaOimmuHOM nipeacrasienuu. [loacrass Ha3Banue Qaiina BMecto filename.

3agauya 3 (5 6ans10B). IlpeodpasoBanne naHHbIX B spark

1. Co3znaii Bpemennsle npeacrasinenus purchases u deliveries.

Ucnons3yii.createOrReplaceTempView.

2. Coenunu 00a mpeacTaBiIeHus 1Mo Kiouy ¢ nmomolbio PySpark DataFrame API.

Hcnonw3yii.join.

3. IlocuuTait KOIUYECTBO 3amMucel pe3yabTaTa COeTMHEHUS.

4. Coenunu 00a mpeACTaBICHUS O KI0Uy ¢ momolisio SparkSQL.

Hcnonw3yit spark.sql.

5. IlocuuTail KOTMUYECTBO 3aMKMCEN pe3ysibTaTa COEAUHEHUS U YOIUCh, YTO OHO COBIAAeT
C IYHKTOM 3.

JlomaiHee 3aganue 3.

3anava 1 (3 6a/u1a). BeiieuTh CyIIHOCTH B JAHHBIX
Coznaii ceccuto Spark (Bocmonb3yiics KOAOM MO CO3aHUIO ceccuu Spark U3 mpeabIayIero
JIOMAIITHETO 3aJIaHus).
Co3znail BpeMeHHOE MpeACTaBICHUE Ha/l JAHHBIMU O MOKYIIKaX.
BeiBenu 10 cTpok JaHHBIX, HCIOIB3Ys.Show.
BriBeu crMcOK CTOIOIOB ¢ TOMOIILI0 METOAa.columns.
Co3znail BpeMeHHOE MpeCTaBICHUE Ha/l JAHHBIMU O JIOCTaBKaX.
Briseau 10 cTpok JaHHBIX, HCIIONB3Ys.Show.
BrIBeau CIMCOK CTONOIOB C TOMOIIBI0 METoAa.columns.

3agaya 2 (2 0an1a). HapucoBaTh imarpaMmy JaHHBIX

Hapucyit nuarpamMMmy MOJydeHHBIX CYIIHOCTEH C aTpuOyTaMu, YKaXXM THIbI JaHHBIX
(IpUMEpHBIE) U CBSI3U MEXAY TaOIUI[aMU MO KITIOYaM.

3anaua 3 (4 6asu1a). Co3aaThb ¢J10i CHIPABOYHMKOB U ()aKTOB

Hanmumm 3ampoc Spark SQL u BbiOepu yHUKadbHBIE 3HAUEHHUsS aTpUOYTOB JUIsl BCEX
CYIIHOCTEH.

3agaya 4 (1 6ay1). CkOMMPOBATH MOJTYy4YeHHbIE TA0IHIbI CIPABOYHUKOB U (DAKTOB B
GP

VYcranoBu coenunenue ¢ Greenplum. Ckomupyil co3naHHblE naTappeimMbl B TaOIHIBI

Greenplum.

IIpuMepHbIe 3aaHus VI KOHTPOJIbHON padoThI

3aganue 1.

Hanumure SQL-3anpoc ams co3nanus marepuanusoanHoro npejacrasienus B ClickHouse,
KOTOPOC arperupyer KOJUYCCTBO 3dKa3OB II0 PETHOHAM U3 Ta6JII/II_IBI orders (HOJ’I}II I‘CgiOl’l,
order_id).
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Oxunaemoe pelieHue:

CREATE MATERIALIZED VIEW orders_by_region
ENGINE = SummingMergeTree()

ORDER BY region

AS SELECT region, count(*) AS order_count

FROM orders

GROUP BY region;

3amanmue 2.

Omumute marun ETL-nponiecca mis 3arpy3ku nanHbix w3 CSV-daitta B S3 B Tabnuiy B

ClickHouse

c HCII0JIb30BAHUEM Spark u Airflow.

O:xuaemoe pelnieHue:

Ucnons3oBate Airflow DAG ¢ PythonOperator
[IpounTats daiin u3 S3 ¢ momonipio Spark (format: csv)
[IpeoOpa3oBaTh naHHBIC (OUYUCTKA, IPUBEICHHE THITOB)
3anucath B ClickHouse uepe3 JDBC-coenunenue
Jlo6aBHUTh IPOBEPKY KauecTBa JaHHBIX

3aganue 3.

Hanmmure kpartkoe omumcanme ponu Apache Kafka B moTokoBoit 00paboTke maHHBIX.
Oxunaemoe pelieHue:

Kafka — ato pacnpenenénHas cucremMa MOTOKOB, KOTOpasl MO3BOJISET ITyOJMKOBATh M

OAIMMCBhIBATHCA Ha IIOTOKHU 3&HHC€I>'I, XpPaHUThb UX C OTK%OyCTOﬁqHBOCTBIO u 06pa6aTI)IBaTI> B

p€ajlbHOM BPCMCHHU. I/ICHOJIB?»yeTCSI KakK 6y(bep MCKAY UICTOYHUKAMHU U O6pa6OTqI/IKaMI/I JaHHBIX.

3apanus AJ151 MPOMEKYTOYHOM aTTECTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBeTt Kommnerenuus
n/n
1. | T'ne nenecooOpa3HO UCKATH JIyUIINE TPAKTHKH JlokyMeHTanus BeH0pOB YK-6
WHKCHEPUH JaHHbIX?
2. | Kakoii 3ak0oH peryiaupyet o0paboTKy 152-03 YK-6
MIePCOHANILHBIX JaHHBIX B PD?
3. | Kakoii npuHIun obecrieunBaet 6€301acHOCTh [Tudposanue YK-6
JAaHHBIX NIPH nepeade?
4. | Yro o3navaer ab6peBuarypa ETL? Extract, Transform, Load OIIK-1
Kak naseiBaetcs rpad 3amau B Apache Airflow? DAG OIIK-1
6. | Kakoii popmar QaiisioB sSBIsETCS KOJIOHKOBBIM? Parquet OIlK-1
7. | Kakoii npoTOKOJ TpaHCIIOPTa UCHOIb3YET TCP OIlK-1
Apache Kafka?
8. | Kakoif HHCTpYMEHT OpKeCTpUpYeT NalIIaiHbl Airflow IK-1
TaHHBIX?
9. | Kakoii 1Buxok 00pabaTeiBaeT JaHHBIE B Spark [K-1
OTICPATHBHON TTaMSTH?
10. | Kakast CYB/] ontumusupoBana st OLAP- ClickHouse IK-1
Harpysku?
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11. | I'me xpanaTcst 0OBEKTHI B 001aYHOM XPaHUITUILE Bucket [K-1
S3?

12. | Kakoii ¢opmat tabmui nogaepsxkubaet ACID B Iceberg IK-3
Data Lake?

13. | Kak yckoputs arperamuio B ClickHouse? Materialized View IK-3

14. | Kakoii Tum 00paboTKH JaHHBIX pabOTaeT B Streaming IK-3
peaJIbHOM BpeMeHH?

15. | Kak Ha3pIBaeTcsi coeqMHEHUE MOTOKOB B Spark Stream-Stream Join I1K-3
Structured Streaming?

16. | Yro rapaHTHpyeT KOPPEKTHOCTH JTAHHBLIX B Data Quality Checks I1K-6
nanmiaine?

17. | Kakast apxutekTypa pas3zienseT XpaHeHHe ’ Data Lakehouse I1K-6
BBIUHCIICHHSA?

18. | Kax onrumusuposats shuffle-omnepanuu B Partitioning I1K-6
Spark?

19. | I'me xpaHuTCS METaJaHHBIX B 9KocucTeme Hive? Metastore I1K-6

20. | Kakoif KOMITOHEHT KaTaJoTru3upyeT HabOphl Data Catalog [1K-6

JIAHHBIX B Iu1atdopme?

DNEeKTPOHHBIA JOKYMEHT




		el.sudakova@cu.ru
	2026-08-28T15:45:41+0300
	Москва
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




