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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
KOMIIBIOTEPHBIE Haykd, mpopwib MamuHaHoe oO0y4eHHe B DJIEKTPOHHOW KOMMEpLUH,
YTBEP)KJICHHBIA TPUKa30oM MUHUCTEPCTBA HAyKW HW BbBICHIETO oOpa3oBaHus Poccuiickoii
Oenepannu 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 SBIICTCS KIIOYEBBIM JUIS TPUHATAS OOOCHOBAaHHBIX pEIICHUN B 001acTh
OPOAYKTOBOM aHanuTUKU. OCBOGHHE 3THUX TEXHOJOTMH MO3BOJSET YIYUIIMTh YIpPaBICHUE
JAHHBIMU U YBEJIMYUTh MTPOU3BOIUTEIILHOCTh AaHATUTHYECKHUX MPOIIECCOB.

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

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B Y4€OHBII TUIaH MO POrpaMMe MOATrOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOduib
MamrHHoe 00y4deHHe B 3JICKTPOHHOM KOMMEPIIMH U BXOJUT B 00s3aTeIbHYI0 YacTh biioka 1.

Jucnunnuza (Moaynb) uzydaercs Ha 1 wium 2 kypcee Bo 2, 3 wiu 4 cemectpe Ha BBIOOP.

ey n3yyeHust IMCHUIVIMHBI (MOAYJIs1): GOPMUPOBAHKE Y CTYJICHTOB 3HAHUN U HABBIKOB
10 POEKTUPOBAHMIO, TOCTPOSHHIO M 00CTyXKMBaHUIO 3(h(HeKTUBHBIX crcTeM cOopa, XpaHEeHUsS U
00paboTKH OOJIBHIIUX 0OHEMOB JAHHBIX.
3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):
— OCBOMTb METO/Abl HMHTErpallud U B3aUMOJEHUCTBHUSA pa3IMYHBIX KOMIIOHEHTOB
pacrpenenéHHbIX CUCTEM XpaHEHUs U 00paOOTKHU TaHHBIX;
— HAYUYUThCSI MPOEKTUPOBaTh 3(P(HEKTUBHBIE CXEMbl JAHHBIX C y4ETOM TpeOOoBaHUM
MPOM3BOAUTENFHOCTH M MacIITAOUPYEMOCTH,
— OCBOWTH MOJXOJBI K aBTOMATHU3AIIUH TPOIIECCOB Mepeaadn U 00pabOTKH NaHHBIX B
KOPIOPATUBHBIX CUCTEMAX;
— pa3BUTh HAaBBIKM KOHTPOJII KauecTBa JAaHHBIX M BHEIPEHUs MEXaHH3MOB
MOHUTOPHUHIa B IOTOKAX JAHHBIX;
— MpUOOPECTH YMEHMS ONTUMHU3AIMU BBIYUCIUTEIBHBIX PECYPCOB sl MOBBIIICHUS
3 PEeKTUBHOCTH pabOTHI cUCTEM 0OPaOOTKHU JTaHHBIX.
B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUINIAICS 10JIKEeH
3HaAmMb:
— OCHOBHbBIE KOHLIENIIMU PAOOTHI KOPIIOPATUBHBIX XPAHUJIHIL IaHHBIX;
— OCHOBBI pacIpe/IeIeHHbIX CHCTEM XPaHEHUs, OCHOBHbIE KOMIOHEHTHI U METOMbI
paboTel ¢ S3;
— OCHOBHbIE KOMIIOHEHTHI U MeTOJIbI paboThl ¢ Apache Spark;
— OCHOBHbIE KOMIIOHEHTHI U MeTo1bl paboThl ¢ ClickHouse;
— OCHOBHBIE KOMIIOHEHTBI U METOJIbl paboThl ¢ Apache Airflow;
— OCHOBHBIE€ KOMIIOHEHTHI U MeTOJIbl paboThl ¢ Kafka;
— 0a30BbIe MPUHIIUIIEI ONITUMH3AIMH U TIPOBEPKU KA4eCTBA TAaHHBIX;
— OCHOBHBIC KOHIICTIIIUM B TPOCKTUPOBAaHMHM 0a3 HTaHHBIX W KOPHOPATUBHBIX
XpaHWINI JAHHBIX;
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— OCHOBHBIC KOHIICTIIIMM W TPHUHIUIBl TPOCKTHPOBAHUS aBTOMATH3HPOBAHHBIX
MIOTOKOB JTAaHHBIX.
ymemp:
— pemaTth 3aJla4u C HCIOJIb30BaHuEM S3;
— peliaTh 3a3Ja4M ¢ KCojb3oBaHueM Apache Spark;
— pemiath 3ana4n ¢ ucnons3oBanueM ClickHouse;
— pemiath 3a/1a4M ¢ ucnoiib3oBanueM Apache Airflow;
— pemarb 3aJa4u ¢ ucnoib3oBanuem Kafka;
— HNPOCKTHPOBATH CXCMbl XPAHCHUA IHAHHBIX B 63,33,X JaHHBIX W KOPHIOPATUBHBIX
XpaHWIMax JAHHBIX,
— MpHUMEHATH 0Aa30BbIE MPUHIIMITBI ONTUMHU3AIUH UCIIOIb3yEMBIX PECYPCOB,;
— MpUMEHATH 0a30BbIC MPUHIIMITBI TPOBEPKH KAaYECTBA JAHHBIX.
enaoemsn:
— HaBBIKOM ITOCTPOCHHS aBTOMATH3HUPOBAHHBIX TTOTOKOB JJAHHBIX C UCIOJIb30BAHUEM:
S3, Kafka, Apache Spark, ClickHouse, Apache Airflow;
— HaBbIKAMU pa3pabOTKH M BHEIPEHUS aBTOMATHU3UPOBAHHOTO KOHTPOJS KavyecTBa
JAHHBIX;
— HaBBIKOM OINTHMH3AIIMU HCIIOJIb3YEMBIX PECYPCOB B aBTOMATH3UPOBAHHBIX MTOTOKAX
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 YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

Kommnerenuus | Coaep:kaHue KOMIETEHIIMA Huaukartop IlepevyeHb NJIAHUPYEMBIX
KOMIIETEHIIUH pe3yJbTaTOB 00y4YeHHs M0
AUCUUIIMHE (MOIYJIIO0)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HAEeT OCHOBHBIC IPUHITUIIBI
KPUTHYECKANA aHATN3 CHCTEMHOTO ITOAX0J1a U METOIbI
MPOOJIEMHBIX CUTYyallUi Ha KPUTHYECKOTO aHAJIM3a, a TAKXKe
OCHOBE CHCTEMHOTO ITOAXO0Ja, TEOPETHUECKHIE OCHOBBI
BBIPaOATHIBATH CTPATETHIO CTPaTETHYECKOTO TUTAHUPOBAHUS
JIeHCTBUM Y IIPUHSTUS pELIEHUI
VK-1.2. YMeeT npuMeHsITh METO B

CHUCTEMHOT'O aHAIIN3a JUIsI
BBISIBJICHHSI KITFOUEBBIX
MPOOJIEMHBIX CUTYAIINH,
(hOpMyJTUPOBAThH TUIIOTE3HI H
pa3pabaThiBaTh AJTbTCPHATHBHBIC
CTpaTeTruy AEHCTBUI Ha OCHOBE
MOJTYYCHHBIX JaHHBIX

YK-1.3. NmeeT npakTHYeCKU OTIBIT B
MPOBEICHIH aHaJM3a PeaJbHbBIX
MPOOJIEMHBIX CUTYallHH B paMKax
MIPOEKTOB, CIIOCOOCH
BBIpa0aTHIBATh U OOOCHOBBIBATh
CcTpaTeruu AeiCTBUM, YUUTHIBAS
pa3InvHbIE aCTIEKThI U

ITOCTIEACTBHSI
OIIK-1. Crioco0€eH HaxOauTh, OIIK-1.1. 3HAEeT COBPEMEHHBIE METObI
(hopMySIUpOBaTh U pPelIaTh MPUKJIATHON MaTeMAaTHKU U
aKTyaJbHbIC U 3HAYNMBIC MAIIMHHOTO OOYUCHHS, a TAaKXKe
poOJIeMbl TPUKIIATHON U MPOTrpaMMHBIE CPEIICTBA aHATH3a
KOMITBIOTEPHOM MaTeMaTHKH JTAHHBIX, TPUMEHSIEMBIC B

3JIEKTPOHHON KOMMEPLHH IS
peleHys 3a1a4 NepcoHaNu3alum
MpeI0KEHUH, IPOTHO3UPOBAHHUS
CIIpoca ¥ ONTHMHU3ALUN
M0JIb30BATEIILCKOTO
B3aMMOJCHCTBUSA

OIIK-1.2. YMeeT BBISBIATh U
(dhopManM30BaTh 337a4n 00JIACTH
pohecCUOHANBHOMN
JIESATETBHOCTH B BHJIE
MaTeMaTHYECKHUX MOCTAaHOBOK,
BBIOUPATH U IPUMEHSTh
COOTBETCTBYIOIINE METO/IBI

AJIT'OPUTMbI, UHTCPIIPETUPOBATH
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HOJTy4CHHBIC PE3YJIBTATHI U
NPEACTaBIATh X B (hopme,
MOHATHOM CIIEUAINCTaM
Pa3NIUIHOTO MPOPHISL

OIIK-1.3.

NmeeT npakTHueCKU ONBIT
pelIeHns IPUKIIAIHbBIX 337249 B
cthepe npodeccuoHaIbHON
JIeSITEIbHOCTH, BKITFO4ast paboTy
C peaJbHBIMU HA0OpaMH JaHHBIX,
MOCTPOEHHUE U OLICHKY KauecTBa
MoOJieJIell MaIlIMHHOTO O0YYeHHUS,
a TaK)Ke y4acTue B MMPOCKTHOU U
HCCIIEA0BATEIBCKON
JIesITEeIbHOCTH, HAIPABJICHHOHN Ha
noBbIeHre Y3PPEKTUBHOCTH

M POBBIX TIATHOPM

[K-1.

Crioco0eH oCcymIecTBISATh
aHaM3 U (OpMaTU3aIIHI0
NPUKJIAIHBIX 337149
3JIEKTPOHHON KOMMEPLUH C
UCIIOJIb30BaHUEM METO/I0B
MAaIIMHHOTO O0YYeHHS

IK-1.1.

3HaeT TeOPEeTUIECKNUE OCHOBBI
MAIIMHHOTO 00yUYeHHUS,
MaTeMaTHYECKHE METO.IBI
aHau3a JJaHHBIX, a TaKKe
0COOEHHOCTH OM3HEC-TTPOIIECCOB
Y IUPPOBBIX TIATHOPM
3IIEKTPOHHON KOMMEPLIMH

[1K-1.2.

YMeeT oCylecTBIATh
MOCTAHOBKY MPUKJIATHBIX 3a/1a4
3JIEKTPOHHOM KOMMEPLIVU B
(opMan30BaHHOM BH/E,
BBIOMPATH aJICKBATHBIC METOJIBI U
MOJIEJIN MAIIMHHOT'O 00y4eHUs,
ONpEAEATh KPUTEPUH U
MOKAa3aTeNN OLIEHKH UX
a¢dhexTuBHOCTH

IK-1.3.

NmeeT npakTHUECKUNA ONBIT
(dhopManH3auy U pereHus
NPUKJIAIHBIX 33724 B 001aCTH
3JIIEKTPOHHON KOMMEPLIUHU C
MPUMEHEHUEM METOI0B
MAIIIMHHOTO O0Y4YeHUS

[K-2.

CnocobeH pazpabaTsiBaTh,
peann30BbIBATh U
COIIPOBOXKAATH MPOrpaMMHBIE U
AITOPUTMHUYCCKHUE PECHICHUA Ha
OCHOBE MAIIMHHOTO 00y4YeHHUs
B HHIYCTpUAIBHOU cpenie

IK-2.1.

3HaeT COBpEMEHHBIC SI3BIKU
MPOrpaMMHUPOBAHHS, METObI
IIPOCKTHUPOBAHUSA ITPOI'PaAMMHBIX
CHUCTEM, apXUTEKTYPHBIE
MOJXO/IBI K TOCTPOCHUIO
CEPBHCOB MAIIMHHOTO 00y4YeHus,
a TaKk)Ke MPUHIUIBI 00eCcTIedeHns
UX HAAC)KHOCTHU U
MacCIITa0NPyEeMOCTH

[1K-2.2.

VYMeer pazpabatbiBaTh
ANTOPUTMBI M IPOTPaMMHBIE
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peLeHus A 3a/1a4 MalllMHHOTO
00y4eHHs1, OCYIIECTBIISATh UX
HHTErpalyio B
WHPOPMALUOHHBIE CHCTEMBI
AIIEKTPOHHON KOMMEPIINH,
IIPOBOJUTH TECTUPOBAHUE U
BaIMJANNIO pa3paboTaHHBIX
peleHuit

[1K-2.3.

NmeeT mpakTUUECKUNA OMBIT
y4acTusi B pa3paboTke U
BHEJIPEHUH POTPAMMHBIX
pelIeHnH Ha OCHOBE MAIlIMHHOTO
o0ydeHus B paMKax MPOEKTHOMN
WU TIpoheCCHOHATBHOM
JIEATSIILHOCTH
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3. Temaruueckuii njiax

Ne TpyaoeMkocThb, akageMHYeCKUe YaChl
n/n Ounas gpopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCUHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(M())lyj[ﬂ) KOHTPOJIb
(npakTnyec | Kontpouasn JIbHasI yenesaemoctH)
KHe padora
3aHSATHA)
1 BBenenue B 3 3 15 Jomaraue
WHXCHEPUIO TaHHBIX 3aJlaHus
TecTbl
2 Opranusanys NoTOKOB 4 4 15 Jomamraue
JAHHBIX 3aaHus
Tectbl
3 Pacnipenenénnas 5 4 12 Jomamaue
00paboTKa TaHHBIX 3aJIaHus
Tectnl
4 [TotokoBas 0OpaboTKa 3 3 12 Jomamaue
JTAHHBIX 3aJjaHus
Tectnl
5 Wuterpanus 1aHHBIX B 3 3 2 15 KontponbsHas
Data Lakehouse pabora
6 Coznanve BUTPUH B 5 4 15 Jomarane
aHanuTHIeCKuX bJJ 3aJaHUs
Tectbl
7 Onrumuzanus 3 3 15 JloMarraue
3aIpocoB B 3aJjaHus
pacnpenenéHHbIX Tecto
cUcTeMax
8 KauecTBO 1aHHBIX 2 2 15 JloMarHue
3aJIaHus
Tectbl
9 [Tnardopmbr naHHBIX 2 2 12 Jomamraue
3aJIaHus
Tectsl
IK3amen 4
Hmozo: 30 28 6 126
O6vem oucyuniunsvt (Mo0ys) 190

(¢ ak. u.)

Obvem Ooucyunaunvt (Mooyns)
(6 3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HaumeHoBaHue pa3jaesia

AUCHUIIMHBI (MOTYJIs1)

Conep:xanue THCHUITUHBI (MOIYJs1) TI0 TeMaM
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BBenieHre B MHKEHEPHUIO
JTAHHBIX

Beenenue B umxeHepHIo AaHHBIX. [Ipodeccust 1 OCHOBHBIC KOHIICTILINH.

OpraHu3aIus I0TOKOB
JTAaHHBIX

OpxkecTpaltys TOTOKOB JaHHBIX C TOMOIIBI0 Airflow.
AsromaTtmzauusi mpoureccoB ETL ¢ ¢aiioBeIMH M pesIUOHHBIMU
WMCTOYHUKAMH JTAHHBIX.

Pacnpenenénnas o6paboTka
JaHHBIX

Ncrnonp3oBanue Spark SQL miist ureHws u 3anucu ¢aitios B S3.
O0paboTka CTPYKTYpHUpPOBaHHBIX JaHHBIX U Apache Iceberg.
Wnrterpanus Spark u Airflow. OOpaboTka HECTPYKTYpHpPOBaHHBIX
JIAHHBIX.

[ToTrokoBas 0OpaboTKa
JTAHHBIX

Ucnonws3zoBanue Apache Kafka B kauecTBe HCTOYHHMKA JaHHBIX.
[ToToxoBas o6padboTka B Spark.

Huterpanus ganHeix B Data
Lakehouse

Wurerpanms nanuaeix B Data Lakehouse.

Co3znanue BUTPUH B
aHanmutuueckux b/]

MexaHn3MBI XpaHeHus 1 00paboTku maHHbIX B kiactepe ClickHouse.

Pa3paboTka 3ampocoB m oOpalieHne K BHEIIHAM HCTOYHHKAM B
ClickHouse.
[TocTpoenue [IOMOILBIO

arperupoBaHHbBIX BUTPUH c

MaTCpUuaIn30BaHHbIX HpellCTaBJ]CHI/II\/'I.

OnTuMH3anys 3arpocoB B
pacnupenenéHHbIX CUCTEMAaX

Ontumuszanus 3anpocoB B Apache Spark.

KauecTBO JaHHBIX

BBC}ICHI/IC B KOHTPOJIb Ka4CCTBa JaHHBIX.

[Tnatdopmbl TaHHBIX

KommonenTsl mnardopm NaHHBIX. 3agadydl WHXKEHEPUH JaHHBIX B
atopme 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 U3 Jr000i TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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 miist By3o / C. A.
UYepHnsliieB. — 2-e U3 ., nepepad. u gorn. — Mocksa : M3garensctBo FOpaiit, 2025. — 349 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17139-6. — TekcT : SJEKTpOHHBIA //
Oo6pasoBarenbHas 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, /1. FO. demopoB. — 2-¢ u3a., mepepad. u gon. — 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. lllyounackuit. — 2-¢ u3n. — Mocksa : M3narensctBo HOpaiit,
2025. — 352 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-19386-2. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  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-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
MHAVBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTALlUH, a TAKKE
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHBI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOYUYEHHs, CIyXKalllMMU JJIsl TpeACTaBlIeHUsT yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOMN TEXHUKOW;
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— MEXaHUYECKUMHU KaJbKYJIATOPaMU;

— CHeUAIU3UPOBAHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIMOHHOE 000pYyI0BAaHUE.

[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  JJEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpPOQECCHOHATIBHBIM 0azaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

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

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TPO(EeCcCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3noHHoe / cB0OGOIHO
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

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 nporiecce nzyuenus qucturinabl (Moayast) «Muxenepust qanubix (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 0Oyyaroluxcst MO 3aJaHHI0 TpernojaBaTreNs, HalpaBJeHHbIE Ha

pa3BUTHE HaBBIKOB HpO(I)CCCI/IOHaJIBHOI‘/’I JICKCHUKH, 3aKpPCIUICHUC MPaKTUYCCKUX
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. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TONBITATHCSI HAWUTU OTBETHI B PEKOMEHAOBAHHOM uTeparype. Eciu
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 ydeOHOM NeATeIbHOCTH, POBOAUMAsl B YI€OHOM 3aBEACHUH 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 MaTCpUAIaMU, LITO6I)I HMCTb BO3MOKHOCTb AKTHMBHO Y4YaCTBOBAaTb B
o0cyxnennu. Takke MOJe3HO MOATOTOBUTH BOIPOCHI M HIIEH ISl OOCYKICHHUS, YTO MOMOXKET
riry0e MOHATh MaTepHajl v MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHUsl Ha STAlbl, YTOOBI
n30exarb NEperpy3kd M Jydlle yCBOUTh Marepuasl. lcronb3oBaTh pasiUyHblE HUCTOYHHUKHU
uH(OpMaLIKK, BKIIOYAs YIeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHHUS TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOMWTCS IMOCIIE OCBOCHHS OJHOW WIH
HECKOJIBKMX TEM M CBHJIETEIbCTBYET O KaUeCTBE NOHMUMAHUS OCHOBHBIX MOHATUNA M3y4aeMoOro
MaTepuana. TecToBble 3a/laHusl COCTABJIEHbI K KIIIOUEBBIM IIOHSTHUSIM, OCHOBHBIM pasieiiam,
BAYKHBIM TEPMHHOJIOTUYECKUM KAaTErOpUsAM U3y4aeMOM AUCIUIUIMHBI.

JlJ1s1 HOATOTOBKU K T€CTy HEOOXOMMO 3HAaTh TEPMUHOJIOTUYECKUI anmnapar AUCUUILINHBI,
MOHUMATh CMBICT HAYYHBIX KATETOPUI U YMETh UX MCIIOJIb30BaTh B MPO(HECCHOHAIBHOMN JIEKCUKE.
Brnagenue NOHATUHHBIM anmapaToM, BKJIOYEHHBIM B TECTOBBIE 3aJaHMs, I0O3BOJISET
IpernojaBaTeNto  ObICTPO  MPOBEPUTH  YpPOBEHb  IMOHMMAHMS  CTYACHTaMH  Ba)KHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

Koumponvnas paboma — nuceMeHHas pabota ¢ Ha0opoM 3a/1a4, KOTOPbIE HYKHO 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 CTYJEHTOB, HaIlpaBiCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporiecce camocTosTENbHOM paObOTHI CTYJICHTH B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepHrajaMH P MUHUMAIILHOM yYaCTHH MPEeToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
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 oueHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JMCHHUILIHHE (MOAYJII0)

Kpurtepun nosyyenusi ypoBHsi M OlleHUBaHUA ¢OPMHUPOBAHHOCTH 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 TIPOMEXYTOYHOM aTTeCTAIIHH.
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IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3ameHa, Py STOM TPOBOJUTCS OLIEHKA KOMIIETCHIIUH, C(POPMUPOBAHHBIX MO JUCIUTUIMHE.

s OouleHMBAHUSA TEKYLIETO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTaluu
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?

DNEeKTPOHHBIA JOKYMEHT



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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5.

4. Bpemennas Tabnuia
IIpaBuiabHBIH OTBET: 2

UYro Takoe 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

Jlomainee 3aganue 1.

ok whE

~

YcranoButh coeanuenue ¢ 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.
Cosznate TabMUIly JaHHBIX O JocTaBKax B gopmare CSV mis ymoOcTBa MOCIETyIOIIEro
aHaJIM3a.
Cosznath TabaMIy — MPUEMHUK JTSI HCXOTHBIX JIAHHBIX O Mmokymkax JSON.
Coznate TabmuIly JaHHBIX O MoKymnkax B (opmare CSV st ynoOcTBa MOCIeqyIOMEero
aHaiu3a.
Coeaunuth ¢ momoinpto 3anpoca HQL monydennsie B 1. 6 ¥ 1. 8 TaOIHIIBI U BHIYUCTUTD
CIIETYIOIINE METPUKH:
o KOJIMYECTBO 33aKa30B;
o  KOJIMYECTBO JOCTaBOK;
o KOJHMYECTBO JIOCTABIICHHBIX ¢JIMHHUII TOBAPA;
o 00mIyr0 CyMMYy 3aKa3oB (Itosie cost_item).

B PE3YIbTATC BBIITOJITHCHU A ATOM 3a7a4M MBI MOJIYYHJIA JaHHBIC B IIJIOCKOM BHU/JIC B Hive.

1.

VYcra"oBu coenuHeHue ¢ Hive.

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

Coznaém Kypcop (00bekT, KOTOpBIA IMMO3BOJSAET BHIMONHATE SQL-3ampockl U ynpaBisiTh

pe3ynbpTaTamu).

JlomamiHee 3agaHue 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 ¢ JaHHBIMHU O JJOCTaBKaX) C MAKCUMAaJIbHON AAaTOW 3arpy3Ku
B TaOimmuHOM nipeacrasienuu. [loacrass Ha3Banue Qaiina BMecto filename.

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

1. Co3znaii BpemenHnsle mpeacrasineHus 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 KOIMYECTBO 3aMKCEN pe3ysibTaTa COSAUHEHUS U YOIUCh, YTO OHO COBIAAeT
C IYHKTOM 3.

JlomaiHee 3aganue 3.

3anava 1 (3 6a/u1a). BeiieuTh CyIIHOCTH B JAHHBIX
Coznaii ceccuto Spark (Bocmonb3yics KOJAOM MO CO3AaHUIO ceccuu Spark U3 mpeabiaynero
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.
BriBeau 10 cTpok TaHHBIX, HCIIONB3Ys.Show.
BrIBeau CIIMCOK CTOJNOIOB ¢ MOMOIIBIO MeTo1a.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 6a/u1a). Co3aTh ¢J10i CHIPABOYHHKOB U (PAKTOB

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 coenunenune ¢ Greenplum. Cxomupyit cosznaHHble aatadpeiimMbl B TaOIHIIBI
Greenplum.

IIpumepHbIe 3a1aHUS 1JIs1 KOHTPOJIbHOW 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 UCIIOJIb30BaHNEM Spark u Airflow.
O:xuaemoe pelnieHue:

o HcnonszoBare Airflow DAG ¢ PythonOperator

e IlIpouutats daitn u3z S3 ¢ momomrsto Spark (format: csv)
o IlIpeoOpa3oBarh naHHBIE (OYUCTKA, IPUBEICHUE TUIIOB)
e 3ammcarp B ClickHouse yepe3 JDBC-coennnenue

e JloGaBUTH MPOBEPKY 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 3aHHC€I>'I, XpPaHUThb UX C OTK%OYCTOﬁqHBOCTBIO nu 06pa6aTI)IBaTI> B
peanbHOM BpemeHH. Hcnonb3yercs Kak Oydep MexIy HCTOYHHKaMU 1 00pabOTINKaAMK JTAaHHBIX.

3apanus AJ151 MPOMEKYTOYHOM aTTECTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OTBeT KomneTreHmus
n/n
1. | Yto BXOAMT B OCHOBHBIE OOSI3aHHOCTH [IpoekTrpoBaHHEe U MOIICPIKKA VK-1
HMHXCHEepa JJaHHbBIX ? KOHBEHEPOB JIaHHBIX, 00CCIICUCHHE
Ka4yecTBa M JOCTYITHOCTH JIAHHBIX
2. | Kak pacumdpossiBaercst ETL? Extract, Transform, Load OIIK-1
3. | Uro takoe DAG B Apache Airflow? HamnpaBneHHBIH alluKIMYeCKUii TIK-1

rpad, OnMChIBAIOLINN
10CTIeI0BATEILHOCT 3a/1a4

4. | Jdust uero ucnosib3yercst Apache Spark? st pactipeienéHHON 00paboTKH [K-2
O0NBIINX 00BEMOB TAHHBIX

5. | Kakoii hopmat naHHbIX 3 (HEKTUBEH Parquet OIIK-1
JUIsl aHAJIUTHYECKUX 3anpocoB B Data
Lake?

6. | Uro Takoe MaTepralu30BaHHOE Tabnuia, aBToMaTHIEeCKI IIK-1
npencrasienue B ClickHouse? OOHOBJISIFOIIASsICS TPY U3MEHEHUH

HNCXOOHBIX JAaHHBIX
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7. | Kakoii komnonenT Airflow oTBeuaer 3a Scheduler [K-2
3amyck DAG?
8. | Uto Takoe Data Lakehouse? I'u6pun Data Lake u Data YK-1
Warehouse ¢ mogmepxkoit ACID u
AHATUTHKH
9. | Kakoii cepBUC NCTIONB3yeTCS IS Kafka [K-1
MIOTOKOBOH Iepeiauyl JaHHbIX ?
10. | Yro o3HauaeT OPKECTPAIUs IOTOKOB Ympasnenue OIIK-1
JTAHHBIX ? MOCTIeI0BATEIILHOCTBIO,
3aBUCUMOCTSAMU U PACIUCAaHUEM
3a1a4
11. | Kakoli ABUKOK XpaHEHHSI UCTIOJIb3YETCS MergeTree [1K-2
B ClickHouse no ymouanuto?
12. | Yro takoe S3? OOBexTHOE XpaHuIuie Amazon YK-1
JUTSL XpaHeHUs! 00JIbIINX 00bEMOB
JaHHBIX
13. | Kakoii s13bIK UCTIOJIB3YETCS TSI SQL, Python, Scala IK-1
00paboTKH aHHKIX B Spark?
14. | Yro nemaet oneparop B Airflow? Onpenensier enMHAIYY PabOTHI [1K-2
(3amauy) 8 DAG
15. | Kakoii hopmaT MoaepKUBacT CXeMy U Avro, Parquet OIlK-1
KOJIOHOYHOE XpaHeHHe?
16. | Yro takoe ETL-mpornecc? IIpotecc u3BieueHus, [1K-1
npeoOpa3oBaHus U 3arpy3Ku
JAHHBIX
17. | Kakoii kommoneHt Spark oTBeuaer 3a Executor [K-2
BBIIIOJIHEHHE 3212497
18. | Yro Takoe Iceberg? dopmat TabIUIIBI IS YIIPaBIESHUS YK-1
O0JIbIIMMHU HA0OPaMU JITAaHHBIX B
Data Lake
19. | dns wero ucnons3yercs JDBC B JIJ1s TOIKITFOYEHUS Y BBITIOJTHEH WS IK-1
ClickHouse? SQL-3ampocoB n3 BHEMIHUX
MPUIOKEHUN
20. | Yro BKIIFOYAET KOHTPOJIh KauecTBa IIpoBepKy MOTHOTHI, [1K-2

JIAHHBIX?

KOPPEKTHOCTHU, YHUKAJIbHOCTHU 1
COTJIaCOBAHHOCTHU JAaHHBIX
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