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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 Haykw, Npodmis YmpaBiieHue TUPPOBEIMH MPOAYKTAMH M CHCTEMaMH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

N3yuenne gucnumiunbl  (Momyns) «Wmkenepus nmanHbix  (Data  Engineering)»
CIOCOOCTBYET CO3JIaHUIO0 HAIC)KHON MH(PpaCTPyKTYyphI 11 3P PEKTUBHOTO aHANM3a U 00pabOTKH
JAHHBIX, YTO SIBJICTCS KIIOUEBBIM JUIS TIPUHATHAS OOOCHOBAaHHBIX pEIICHWH B o0nacTu
IOPOAYKTOBOM aHanuTUKU. OCBOGHHE JTHUX TEXHOJOTMU IO3BOJISET YIYYLIHTH YIpPaBIICHHE
JAHHBIMU U YBEJIMYUTh MTPOU3BOIUTEIILHOCTh AaHATUTHYECKHUX MPOIIECCOB.

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
Ynpasnenue uupoBeIMU TPOAYKTAMU M CUCTEMaMH M BXOJUT B BapuaTUBHYIO 4yacTh bioka 1,
dbopMupyeMyro y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOILIEHUH KaK JUCIUILINHA 110 BBIOOPY.

Jucnunnuza (MOIyNb) JOCTYIHA K U3Y4YeHHIO Ha 2 Kypce B 4 cemectpe. [JoctynHa ans
IPOXOXKACHUSI NIPU YCIOBUM YCIELIHOTO 3aBepLICHUS IUCUUIUIMHBL (Monyisi) «SQL u 06a3bl
JTAHHBIX».

ey n3yyeHust IMCHUIVIMHBI (MOAYJIs1): GOPMUPOBAHHE Y CTYJICHTOB 3HAHUN U HABBIKOB
[0 IPOEKTUPOBAHMIO, TIOCTPOEHHUIO M 00CITYKUBaHHIO 3(P(PEKTUBHBIX CUCTEM cOOpa, XpaHEHUsS U
00paboTKH OOIBIINX 00BEMOB TaHHBIX.
3agaun n3y4yeHusi IMCHUILIHHBI (MOAYJISA):
— OCBOWUTb METOJbl HMHTETpAallMd W B3aUMOJCWUCTBUS Ppa3IMYHBIX KOMIIOHEHTOB
pacnpenenEéHHbIX CUCTEM XpaHEeHUs! U 00pabOTKU IaHHBIX;
— HAY4UThCSI MPOEKTUPOBaTh 3()(HEKTHUBHbIE CXEMbl JAHHBIX C Y4€TOM TpeOOBaHMMH
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 ONTUMH3AIMM BBIUMCIUTEIBHBIX PECYPCOB JUIsl MOBBIIICHUS
3 PeKTUBHOCTH pabOTHI cUCTEM 0OPaOOTKHU JTaHHBIX.
B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JI5KEH:
3HaAMmMb:
— OCHOBHBIE KOHIIENIIMH paboTh! IIATHOPM TaHHBIX;
— pacnpe/ieNieHHbIe CUCTEMbl XpaHEHHUs, OCHOBHbIE KOMIIOHEHTHI U METO/BI pabOThI C
00BEKTHBIM XpaHunuieM (S3);
— OCHOBHBIE KOHLENUUM M NPUHLUIBI TNPOEKTUPOBAHUSA aBTOMAaTH3UPOBAHHBIX
MOTOKOB JTAaHHBIX (MAaHIUIaHOB);
— ocobeHHOcTH MexaHu3MoB XxpaHeHus: JaHHbIX B ClickHouse u umcnonb3oBanue
BHEITHUX UCTOYHHUKOB,;
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— APXUTEKTypa CUCTEMBbI TUTAHUPOBAHUS IOTOKOB JaHHBIX B Apache Airflow;

— TMPUHIUIBI MHTETPAIMK JaHHBIX yepe3 Opokepa coobmenuit Ha npumepe Kafka;

— 0a30BbIe MPUHITUIIBI ONITUMU3AINH U TPOBEPKU Ka4eCTBA JaHHBIX;

— poub uacTpyMeHToB DE B co3nanuu miathopMbl TaHHBIX;

— YacThle CLIEHAPUH UCTIOJIb30BaHUS HHCTPYMEHTOB B KOHTEKCTE IIIAT(HOPMBI JAHHBIX.
ymembw:

— oOpabatsiBaTh (aiibl B XpaHWIHIIE S3 Yepe3 CTaHaapTHhIE OMOIUOTEKH;

— pazpabarsiBate ELT-niponieccsr;

— 00pabaThIBaTh HECTPYKTYPUPOBAHHBIC U CTPYKTYPUPOBAHHBIE TIAHHBIC,

— OpraHu30BBIBATh XpaHeHHe 1 00paboTky nanHbiXx B CYB/] ¢ moanepKkoi MacCCHBHO-

napaieNnbHOi 00pabOTKU JaHHBIX;

— HCIOJIb30BaTh BHEIIHUE UCTOYHHUKH B 3aIIpOCax;

— 00pabaTbIBaTh MOTOKOBBIE IaHHBIE C TPUMEHEHHEM OpoKepa COOOIeHHIA;

— ONTUMU3UPOBATH 3aMPOCHI;

— BCTpauBaTh IPOBEPKHU KayecTBa JaHHBIX B MOTOKH JIAHHBIX.
enaoemp:

— HAaBBIKOM IOCTPOEHHUS aBTOMATU3UPOBAHHBIX TTOTOKOB JIaHHBIX;

— HaBBIKOM UcToib30BaHus Data Lakehouse Ha HawambHOM ypOBHE;

— HAaBBIKOM IOCTPOEHUS BUTPHUH JaHHBIX HaJ Data Lakehouse;

— HMHCTPYMEHTaMU pacipeeieHHON 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 (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

Nuaukarop
KOMIICTCHIIN U

IlepeyeHnb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUMILIMHE (MOAYJIIO)

VK-6.

CriocobeH onpenensirs u
pean30BbIBATH IPUOPUTETHI
COOCTBEHHOM JESATEIILHOCTH U
CIIocoOFbI ee
COBEPIIICHCTBOBAHMS HAa OCHOBE
CaMOOIICHKH

VK-6.1.

3HaeT OCHOBHBIC METOAbI
CaMOOIICHKH U aHajn3a CBOCH
JCATCIIBHOCTH, a TAKXKC
MIPUHIUIIBI YIIPABJICHUS
BPEMCHEM U LECJICTIOIaraHus

VK-6.2.

YMeeT cTaBUTh pealnuCTU4HbIE U
JOCTUKUMBIE 11U, OTIPEAETSATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKe
pa3pabatbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHIIHH
Ha OCHOBE MOJIYYEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKITIOYas
ydacTve B TPEHUHTaX,
CeMHHapaXx U MPOeKTax,
HaIpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
po¢ecCHOHANBHOTO POCTa

OIIK-1.

CrocobeH HaXOINTh,
(hopMyJIUPOBaTh U pPelIaTh
aKTyaJIbHbIE  3HAYUMBbIE
poOJIEMbI IPUKJIAJHON U
KOMITBIOTEPHON MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXOBI K PELISHHIO 3a/1a4
NPUKIATHON U KOMITBIOTEPHOM
MaTEeMaTHKH, BKIIIOYast
ITOPUTMBI, MATEMAaTHUECKOE
MOJIEJIMPOBAHHE U TEOPHIO
ONITHMU3AIINY, a TAKXKe
COBpPEMEHHbBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCIIOJIb3yEMBIC B
3TOM 0o0MacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynHupoBaTh
MaTeMaTHYeCKHe 3a1a4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbI M AJITOPUTMBI JUTS KX
peIIeHus], a TAKKe
MHTEPIPETUPOBATH U
NPEICTABIATE PE3YJIbTAaThl B
MTOHSTHOM U AOCTYITHOM hopme

OIIK-1.3.

HmeeT npakTUUECKUNA OIBIT
paboTHI HA/I MPOSKTAMU WU
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HCCIEI0BAaHUIMU B 00J1aCTH
MPUKIATHON U KOMITBIOTEPHOM
MaTEeMAaTHUKH, BKIIOYasl y4acTHE
B KOHKYpCax, OJIMMITHA/IaX WITH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaIbHBIC U
3HaYMMBbIE 3aJ1a91

[K-1.

Crioco0eH onpeensTh o0Ime
($hOpMBI 1 3aKOHOMEPHOCTH B
o0JacTH ympaBiIeHHUS

UG POBBIMY MTPOAYKTAMHU U
CHUCTEMaMH

[K-1.1.

3HaeT OCHOBHBIE TCOPETUUCCKUE
KOHICIHIMK U IPUHIHUIIbI,
OTHOCHIIMECS K 00J1aCTH
yrpaBicHUS TUGPOBBIMU
MPOJYKTaMU U CHCTEMaMH, a
TaK)K€e KIIFOYEBBIE
3aKOHOMEPHOCTH U MOJIEJIH,
KOTOpBIE IIOMOI'alOT B aHAIIU3E U
I/IHTCpHpCTaHI/II/I JAaHHBIX

[K-1.2.

YMeer npoBoIUTh
CHUCTEMAaTUYECKUI aHAIIN3
MIPOAYKTOB M CUCTEM, BBISIBIIAT
1 hOopMyITUPOBaATH 00IITHE
3aKOHOMCEPHOCTH U TCHACHIIUH,
a TaK)K€ NPUMECHATH METO/bI
HCCIICAOBAHMUS TSl TOYICHUS
HOBBIX 3HAHUH ¥ MOHUMAaHUS

[IK-1.3.

Nmeet npakTUYECKUNA OTIBIT
paboThl B 00IaCTH yIIpaBICHUS
UQPOBBIMH NPOYKTAMH U
CHCTEMaMH, BKITIOUas yJacTHe B
HaY4YHBIX IIPOEKTaX,
HCCIICAJOBAaHHUAX NN
IMMPAKTUYCCKUX 3aJaHuAX, I/I€
OBUTH BBISIBJIICHBI M OITHCAHBI
o0mrre GopMel 1
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pelath 3a1a4u
poheCCUOHATBHOMN
JIeSITeTIbHOCTH B 00JaCTH
yrpaBiieHHs TUPPOBBIMH
MPOJIYKTAMH U CUCTEMAMHU,
(hopMyJTUPOBAThH PE3YJILTATHI
aHaJIu3a U BBIABJIIATH
MOCJECTBUS TOTYUYSHHBIX
JIAHHBIX JUTS TPUHITUS
000CHOBaHHBIX PEIICHUH 1
OINITUMH3alWU IIPOJYKTOB

MK-3.1.

3HaeT METOAb! U HHCTPYMEHTEI
yIpaBieHUs TUPPOBBIMH
NPOAYKTAMH U CUCTEMAMU

[K-3.2.

YMeeT npuMeHsTh
AHATUTUYECKUE HHCTPYMEHTBI U
IPOrpaMMHOE 00ECIIeUeHUE ISt
00paboOTKH U BU3yaTH3alluH
JIaHHBIX, a TAKKE
(bopMyIHpOBaTh BHIBOIBI HA
OCHOBE IPOBEICHHOT0 aHAIN3a

[K-3.3.

Nwmeet onbIT paboThl HAZ
peanbHBIMH ITPOEKTaMH B
00acTH ynpaBieHHs
UU(pPOBBIMH MIPOAYKTAMU
CHUCTEMaMH, BKIIIOUast aHAJIN3
I10JIb30BATEJILCKOrO MOBEICHUS
Y ONITUMU3ALUIO IPOAYKTOB Ha
OCHOBE TOJYYEHHBIX JAHHBIX
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[TK-6.

CnocobeH pa3padbaTriBaTh
MpPOrpaMMHOE 00ECTICUECHUE IS
peIIeHUs PUKIIAJIHbIX 33724 B
cdepe yrnpasieHus MUGPOBEIMH
MPOJYKTaMHU M CHCTEMaMU

I1K-6.1.

3HaeT OCHOBHBIC S3BIKU
MPOrPaMMHUPOBAHHS, METOIBI
pa3paboTKH MPOrpaMMHOTO
obecrieyeHus, a TaKxKe
[IPUHIIUIIBI IPOSKTUPOBAHUS U
APXHUTEKTYPHI MPOTPAMMHBIX
CUCTEM, IPUMEHSEMBIX B chepe
yIpaBIeHUs IUPPOBBIMH
MPOJYKTAMHU M CUCTEMaMH

I1K-6.2.

YMeeT aHaIu3upoOBaTh
MIPUKJIaTHBIC 3a]1a4H,
pa3pabaThiBaTh AITOPUTMEI H
peaNU30BLIBaTh UX B BHJIC
MIPOTPAMMHOTO 00CCIICUCHHSI,
HCTIONB3YS COBPEMEHHBIE
HWHCTPYMCHTBI U TEXHOJIOTUH, a
TaK¥Ke MPOBOJUTH TECTUPOBAHUE
Y OTJIAJIKY CO3JIaHHBIX PEIICHUH

[1K-6.3.

HNmeet npakTUYECKUIA OTIBIT
pa3paboTKu MPOTrpaMMHOTO
oOecrieyeHus B paMKax
PCAJIBHLIX MMTPOCKTOB, BKIIHOYaA
ydyacTue B KOMaHax, rae Obutn
YCIIEIIHO PeaIn30BaHbI
peICHUA IJId KOHKPETHBIX
MPpUKJIAHBIX 3a74a4
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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.

JIJist ycrienTHoM MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMHTHCS C 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 MPOJAEMOHCTPUPOBATH 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 YCBOUTHb Marepuan. Vcrnonb3oBaTh pa3ivyuHble UCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpChl, Ui 0osee Tiy00KOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOMWTCS IMOCIIE OCBOCHHS OJHOW WIH
HECKOJIbKMX TE€M M CBHJIETEIBCTBYET O Kay€CTBE NMOHMMAHUSI OCHOBHBIX MOHATHI H3y4aeMOIo
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 KATETOPUIN M YMETh UX HCIIONb30BaTh B MPO(decCHnoHaNbHOM TEKCHKE.
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 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, KOTOPHIE 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:

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  JEATEeNhHOCTH, 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
MOCJIEIOBAaTENbHO UM BCECTOPOHHE OTBEYAET
Ha BCE BOINPOCHI, aKLIEHTUPYs BHUMaHHUE Ha
HambOosee 3HAYMMBIX MOMeHTax. OH yMmeeT
aHaJU3UPOBATb, CpaBHUBATb,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETU3UPOBAaTh U CHUCTEMaTHU3UPOBATH
W3Y4YEHHBIA  Marepuasl,  BbLACHAS  €ro
KIIIOUEBbIE  aCMEeKThl M YCTaHaBIUBasd
MIPUYUHHO-CIIC/ICTBEHHbIE CBS3H.
DopMyIHpYET CBOM OTBETHI, YBEPEHHO
WHTEPHPETUPYET PE3yJIbTaThl aHAIU30B U
JIpyTUX HCCIIEIOBAaHUMN, a TakkKe pelaer
CJIOKHBIC CHUTYAalMOHHBIC 3aJiaydu. CTYJICHT
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

WCTIONB3yeT HEeTOo4YHble (HopMymupoBkH. B
XOJI¢ OTBETOB OH JIOIyCKaeT OIIUOKH,
Kacatomquecsi CyTtd  BompocoB. CTymeHT
CIIOCOOCH peIlaTh TOJBKO CaMbIC MPOCTHIC
3a7a4d W BIIaJICET JIMIIb MUHHMAJIbHBIM
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 3azma4 mo reMam HeJenu
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 (MOYJITIO)

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

®opmyJia pacyéTa HTOroBoO#i OIEHKH M0 TUCHUILTHHE (MOAY./110) «HKeHepHsi JAHHBIX
(Data Engineering)»: «0,1 x cpeanee 3a Tectsl + 0,4 X cpennee 3a qoMainHue 3amanus + 0,2 X
KOHTpOJbHas padora + 0,3 X sx3aMeH».

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. OOecneueHue KayecTBa u HaIeKHOCTHU 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 HCTIONB3YyeTCS AJs pacipeneaéHHON 00paboTKU OONIBIINX 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 TOJJEPKUBACT CXEMY M ONTHMH3UPOBAH JUISI aHAITUTHYCCKUX
3arpocoB B Apache Spark?
1. JSON

DNEeKTPOHHBIA JOKYMEHT



4.

5.

2. Avro
Parquet
4. ORC
IIpaBuiabHbIH OTBET: 3

w

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

1. OObIyHOE MpeaCTaBICHUE

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 BU3yalu3allui JaHHBIX
baza maHHBIX 11 TpaH3aKIUK
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 u u3Biedb HHPOpPMAIIMIO O COCTABE U TUIAX 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 JIsl HICXOIHBIX JaHHBIX 0 mokymkax JSON.
Coznate TabmuIly JaHHBIX O MOKymnkax B (opmare CSV mist ynmoOcTBa MOCIETyIOMIEro
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 JIOCTABJICHHBIX €JIHHHUI] TOBAPA;
o 00Iyr0 cymMMy 3aKa3oB (moJje 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 TO3BOJNSET BBHIMONHATH SQL-3ampockl U ympaBisTh
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
JTAHHBIMH O TIOKYTIKaX, BTOPOH (hailyl ¢ JaHHBIMHU O JJOCTaBKaX) C MAKCHMAaJIbHOW JaTOW 3arpy3Ku
B TabmMuHOM mipenctasienun. [loacrasp HazBaHue daiina BMecto filename.

3anaya 3 (5 6assi0B). IlpeoOpazoBanue 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. INocunTaii KOJIUYECTBO 3aMUCEH Pe3ysIbTaTa COCIUHEHHUS.

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/1a). Bei1eiuTh CYIIHOCTH B JaHHBIX
Co3smaii ceccuto Spark (Bocronb3yiicst KOJIOM IO CO3/IaHUIO ceccru Spark u3 mpeapLayIero
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 JaHHBIMH O I0CTAaBKaX.
BoiBenu 10 cTpok naHHBIX, UCTIONb3Ys.show.
BriBeau cricok cTo0IoB ¢ MOMOIILI0 MeToaa.columns.

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

Hapucyii nuarpammy TONy4eHHBIX CYNIHOCTEH C aTpUOyTaMM, YKaXH THUIIBI JaHHBIX
(IpUMEpHBIE) U CBSI3U MEXAY TaOIUI[aMU MO KITIOYaM.

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

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

3agauya 4 (1 6a/1). CkOonNUPOBATH MOJTYy4YeHHbIe TA0IUIbI CIPABOYHUKOB U (PAKTOB B
GP

VYcranosu coeaunenue ¢ Greenplum. Ckomupyi co3gaHHble AaTtadpeiiMbl B TaOJIMIIBI
Greenplum.

DNEeKTPOHHBIA JOKYMEHT



IIpumepHbIe 3aJaHUA 1JISI KOHTPOJIbHOUH PadoThI

3aganue 1.

Hanummre SQL-3anpoc amst coznanus matepuainn3oBanHoro npeacrasnenus B ClickHouse,
KOTOPOE arperupyer KOJMYECTBO 3aKa30B IO PEeruoHam M3 Tabmuipl 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 HCII0JIb30BAHUEM Spark u Airflow.
Oxupaemoe penieHue:

e MHcnonp3oBars Airflow DAG ¢ PythonOperator

e IIpountats aiin u3 S3 ¢ momomrsio Spark (format: cSv)
o IIpeoOpa3oBaTh 1aHHBIE (OUYUCTKA, IPUBEICHUE THUIIOB)
e 3anmucars B ClickHouse gepe3 JDBC-coenunenue

e JloGaBUTH MPOBEPKY KaUeCTBA JAHHBIX

3aganmue 3.

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

Kafka — at0 pacmpenenéHnas cuctema MOTOKOB, KOTOpas MO3BOJSIET MYOJIMKOBATH M
MOJIMUCKHIBAThCS HA MOTOKM 3aIllMCeH, XpPaHUTh UX C OTKAa30yCTOMYMBOCTHIO U 00pabaThiBaTh B
peanbHOM BpeMmeHu. Mcnonb3yeTcs kak 0ydep Mex1y HCTOUHUKaMU U 00pab0oTUYMKaMH JaHHBIX.

33}13Hlflﬂ IJIdA l'lpOMe)KyTO‘-IHOﬁ aTrTeCTalum 1Mo IMCUMIVIMHE (MO}Iy.]'IlO)

Ne 3aganue OtBeTt Kommnerenuus
n/n
1. | I'me uenecooOpa3HO UCKATh JIyUIINE PAKTHKH JlokymeHTauus BeHI0POB YK-6
JUIsL CTpaTernyeckoro mwianuposanus B UT-
cpene?
2. | Kakoii JOKyMEHT OmpeesieT CTPATerHio 1 [TonutHka TaHHBIX YK-6
9THUKY paboThI ¢ JaHHBIMH B OPTaHU3aLUuU?
3. | Kakoii npuHuun obecneunBaet 6€301aCHOCTh [udpoBanne YK-6
JIUYHBIX JIAHHBIX [TPH CUCTEMHOM aHaIIn3e
pHUCKOB?
4. | Yro o3nauaer abbpeBuatypa ETL B Extract, Transform, Load OIIK-1
MaTeMaTHYeCKOM MOJICITMPOBAHHUHU TPOIIECCOB?
5. | Kak naswiBaercs rpad 3amaq B anroputme DAG OIIK-1
Apache Airflow?
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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 NalllIaliHbl B Airflow OIlK-1
TIPUKIIATHOW MaTeMaTHuke?

9. | Kakoii 1m0k 00pabaThIBacT JaHHBIC B Spark IK-3
ApXUTEKTYpe MPOrPaMMHBIX CUCTEM?

10. | Kakas CYB/] ontumusupoBaHa st ClickHouse IK-3
Texamdeckoi peanuzanun OLAP-Harpy3ku?

11. | I'me xpaHsATCsSI OOBEKTHI B apXUTEKTYypE Bucket I1K-3
oOnayHoro xpanuiauma S3?

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

13. | Kakoii Tum 00paboTKH JaHHBIX paboTaeT B Streaming IK-3
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

paspaborannom Spark Structured Streaming?
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