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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma nucuumiiunabl (Moayins) «Wuxenepuss manHsix 1» cocraBieHa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npopmwis  «Pa3zpaboTka», yTBEpXKIEHHBIH MpHKa3oM MUHHUCTEpCTBA HAayKH U BBICIIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 807 ot 23.08.2017 roxa.

Nzyuenune nucummiauHbl (Moayisi) «MHxkeHepus NaHHBIX 1» BakHO ISl CO3JaHMS
Ha&KHBIX, MacIITaOMPyeMbIX M aBTOMATH3UPOBAHHBIX CUCTEM O0OpaOOTKH NaHHBIX, YTO
ABJISICTCA KJIFOUEBBIM HJIEMEHTOM COBPEMEHHBIX aHanuTuueckux u MO-mnardopm. [lomyuennsie
3HaHUS M HAaBBIKM MO3BOJSIOT 3(dexTuBHO paborarh ¢ OONbIIMMU O0bEMaMH JAaHHBIX B
pacrpeesIEHHON cpelie U CTPOUTh MH(PACTPYKTYPY, HOJAEPKUBAIOLIYI0 OM3HEC-aHAIUTUKY U
IIPUHSATHE PEILIECHU.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuunianHa (MOayJib) BKJIOUEHA B y4e€OHBIH IIJ1aH 0 POrpaMMe MOArOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«Pa3paboTka» W BXOIWUT B BapUaTHBHYIO dYacThb biioka 1, ¢opmupyemyro y4acTHHKaAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, KaK JUCLUILIMHA 110 BBIOODY.

Juctumimaa (MOIyIb) u3ydaercs Ha 3 u 4 Kypce B 6 wim 7 cemectpe Ha BeIOOp. JlocTymHa K
U3Yy4EHHIO [I0CJ€ YCIEIIHOTO OCBOCHMS OJHOM M3 JAMCHUIUIMH (Mopaynel): <«SI3bIk
nporpamMupoBanus Python. OcaoBHoi», «IIpoasunyTeiii Pythony wiu «bas3bl 1aHHBIX».

Heab wu3yyeHHsi AUCUHMIUIMHBI (MOAYJIsI): OCBOMTH (yHIaMEHTaJIbHBIC 3HAHUSA W
IPAaKTUYECKHE HABBIKU 110 MPOEKTUPOBAHUIO, IOCTPOCHUIO U YIPABJIECHUIO MIOTOKAMU JIaHHBIX B
COBPEMEHHBIX IIaTpopMax C UCIHOJIB30BAaHUEM paclpeAeNEHHBIX CHUCTEM XpaHEHU,
UHCTPYMEHTOB aBTOMAaTH3allMM U TEXHOJOIMH O0OpabOTKM CTPYKTYPHUPOBAHHBIX M IOTOKOBBIX
JTAaHHBIX.

3agauu u3yveHust JMCUUILIMHBI (MOIYJIS):

— OCBOMTb OCHOBBI Pa0OTBl C paclpeleNEHHbIMU XpaHWIMIIAMHU JaHHBIX, BKJIIOYas
B3aUMOJIEHCTBHE C OOBEKTHBIM XpaHWIMIIEM S3 Hu 00pabOTKYy CTPYKTYpUPOBAHHBIX U
HECTPYKTYPUPOBAHHbBIX JAaHHBIX;

— HAy4YWThCS MPOEKTHPOBATh M PEATN30BbIBATh aBTOMATU3WPOBAaHHbBIE elt-mpoliecchl ¢
UCTIOJIb30BaHUEM COBPEMEHHBIX MOIX00B K HHTErpalliu U TpaHc(hopMallui JaHHBIX;

— H3YYUTb apXUTEKTYpy M NPUHIMIIBI pabOThl CUCTEM OPKECTPAILlMHM MOTOKOB JAHHBIX Ha
npumMepe apache airflow;

— OCBOMTbH METOJIbl 00PaOOTKN MOTOKOBBIX JAaHHBIX C IPUMEHEHHEM OpoKepa coOOIIeHuI
kafka 1 uHTErpaluy BHEMIHUX HCTOYHUKOB B aHAJIMTUYECKHE TIPOLIECCHI;

— Pa3BUTh HABBIKM ONTUMH3ALINH 3aIIPOCOB, 00ECIIEUEHNS KaueCcTBA JAHHBIX U IOCTPOEHHUS
BUTPHH JJAHHBIX Ha 0a3e apXUTEKTYpHI Jieiikxayc naHHbIx (data lakehouse).

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOXYJIs1) 00y4arOMiiCsl T0JIZKEeH

3HaAmMb:

— OCHOBHBIE€ KOHIENINH paObOThI MIaTPOPM JTaHHBIX;

— pacmpeJielieHHbIE CUCTEMbl XpPaHEHUs, OCHOBHbIE KOMIIOHEHTBI M METO/bI paboOThI ¢
O00BEKTHBIM XpaHUIHUIIEM (83);

— OCHOBHBIE€ KOHIIETIIIMY U ITPUHLIMIIBI IPOEKTUPOBAHMS aBTOMAaTU3UPOBAHHBIX ITOTOKOB
TaHHBIX (MTAHTUTaHOB);

— 0COOEHHOCTH MEXaHM3MOB XpaHeHUs JaHHbIX B clickhouse u rcnonb30BaHNe BHEIIHUX
HCTOYHUKOB;

— apXUTEKTypa CUCTEMbI IJIAHUPOBAaHUS IIOTOKOB JIaHHBIX B apache airflow;

— TMPUHUUIBI HHTETpaluK JaHHBIX yepe3 Opokepa coobmenuii Ha npumepe kafka;

— 0a30Bble NPUHIUIIBI ONTUMU3AIMH U TPOBEPKU KaueCTBA JaHHBIX;
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POJIL MHCTPYMEHTOB de B co3aaHuu MIaTGopMbl JaHHBIX;
YacThl€ CIICHAPUH HCIIOIb30BaHUS MHCTPYMEHTOB B KOHTEKCTE MIAaTPOPMBbI JaHHBIX.

ymembp:

o0OpabarsiBaTh (ailyibl B XpaHUIIHUIIE S3 Yepe3 CTaHIapTHBIE OUOINOTEKY;
pa3pabaTeiBath elt-mporeccsr;

00pabaTbIBaTh HECTPYKTYPUPOBAHHBIC M CTPYKTYPUPOBAHHBIC JAHHBIC,
OpPraHU30BBIBATh XPaHCHHE M O00paOOTKY JaHHBIX B CYOJ C MOJICPKKOW MAaCCHBHO-

napajuieIbHON 00pabOTKM TaHHBIX;

UCIIOJIb30BATh BHEIIHUE HCTOUYHHUKH B 3aIPOCaX;
00pabaTbIBaTh MOTOKOBBIE TaHHBIE C TPUMEHEHHEM OpoKepa COOOIeHHIH;
ONITUMHU3UPOBATH 3aMIPOCHI;

BCTpauBaTh IIPOBCPKU KAUCCTBA JAHHBIX B IIOTOKU JAHHBIX.

eénaoemsp:

HABBIKOM ITOCTPOCHHS aBTOMAaTU3UPOBAHHBIX TOTOKOB JaHHBIX;
MPAKTUKOM UCIIOJIb30BAHUS XPaHUIIMILA-03€pa HA HAYaIbHOM YPOBHE;
croco6aMu MOCTPOCHUSI BUTPUH JIaHHBIX HaJl XPaHUIHILEM-03EPOM;
WHCTPYMEHTAMH PaCTIPeICIICHHON 00paOOTKH TaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue HNupukatop Iepeuens njaHNpyeMBbIX
KOMIETEeHINHI KOMIETEeHINHU Pe3yJIbTATOB 00y4eHHsI 10
JMcCUHMILIMHE (MOAYJIIO)
YK-1. Crioco0eH ocyIIecTBISATh YK-1.1. 3HaeT MeTO/IpI TONCKA 1 aHaTn3a
MTOMCK, KPUTHICCKUI nHpopMaIy B 00IaCTH
aHaJ3 ¥ CUHTE3 HCKYCCTBEHHOT'O MHTEJJIEKTa, OCHOBHBIE
MHQOPMAaLUH, TPUMEHSATh MPUHIUIBI KPUTHYECKOH OLIEHKH
CHCTEMHBII MOIXOA AJIS HUCTOYHUKOB HHGOPMALIUH U UX
peLIeHNS IOCTABICHHBIX PENeBaHTHOCTH.
3a1a4y YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
HUCTOYHUKHU MH(OpMAINU 1
CHUHTE3UPOBATh AaHHBIE U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUs 3a1ad,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooJieM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJIs1 00pabOTKH
uHQopMayu, GOpPMYTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOPMAITIH
YK-2. Crioco0eH ompenensirTs YK-2.1. 3HaeT JefCTBYIOIINE TIPABOBBIE HOPMBI,
KPYT 3a[a4 B paMKax PETYIUPYIOLINE ACSTEIbHOCTD B
MOCTaBJICHHOM IeNTH U 00J1acTH peuIeHus 3a/1a4, OCHOBHBIC
BBIOUPATH ONTUMAITLHBIE METO/IbI U TIOAXOBI K OTIPEIEIICHUIO
CHOCOOBI X PEIICHHUS, Kpyra 3ajgad
UCXOJIS U3 NEUCTBYIOILINX YK-2.2. YMeeT onpenenars Kpyr 3a1ad B paMKax
MPaBOBBIX HOPM, [IOCTaBJICHHOH LIeJH, BEIOUPATh
UMEIOIIIUXCS PECYPCOB U ONITUMAJIbHBIE CIOCOOBI pelieHHs 3a1a4,
OrpaHUYeHUN YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OrpaHUYCHUS
YK-2.3. NmeeT npakTH4eCKUA OMBIT
NPUMEHEHUS 3HaHUH O MPaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anin
peleHHid B COOTBETCTBUH C
YCTAHOBJIEHHBIMH OTPaHUYEHUSIMH
OIIK-1. Crnoco0eH HaXOINTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K

(hopMyIUpOBaTh U pPelIaTh
aKTyalbHbIC U 3HAYNMbIC
npo0JeMbl PUKIIAIHON U
KOMIIBIOTEPHOM
MaTeMaTHKH

PELIEHUIO 33/1a4 IPUKIIATHON U
KOMHBIOTepHOﬁ MaTE€MaTHKH, BKIIFOYast
aIrOpPUTMBI, MATEMATUYECKOE
MOJEJIIMPOBAHUE U TEOPUIO
OINITUMH3allMU, a TAK)KEC COBPEMCHHBIC
UHCTPYMEHTBI U TEXHOJIOTHH,
HCHOJIb3YEMBIE B 3TOH 001aCTH
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OIIK-1.2.

YMeeT aHaIu3upoOBaTh U
(hopMyITMpOBaTH MAaTEMATHUECKUC
3a/1a4, IPUMEHSITh COOTBETCTBYIOIIHE
METOJIbI ¥ QIITOPUTMBI JIJISl KX PEIIeHHUS,
a TaKKe WHTEPIPETUPOBATH H
MIPEICTABIIATh PE3yIbTAaThl B IOHATHOMN H
JIOCTYITHOM popme

OIIK-1.3. NmeeT npakTuveckuii ombIT pabOTHI HAJT
MIPOEKTaMH WII MCCIIETOBAaHUSIMHU B
00J1aCTH PHUKIIATHON M KOMITBIOTEPHOM
MaTeMaTHKH, BKJIIOYasl y4acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
yOIMKAIUX, TJe ObUTH PEIICHBI
aKTyaJIbHBIC U 3HAYMMBIE 33191
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. OO6ramaer 6a30BBIMH 3HAHUSMU,
3aJa4u C MaTeMaTHYECKON MOJTy4eHHBIMU B 00J1aCTH
TOYHOCTBIO, 000CHOBEIBATH MaTeMaTHYeCKUX HayK,
YTBEPXACHUS CTPOTO H MIPOrpaMMHUPOBaHUSA U
aHAM3UPOBATH “H()OPMAITMOHHBIX TEXHOIOTHH
MOJIyYCHHBbIE PE3YJIbTATHI B [K-1.2. YMeeT HaxoauTh, HOpPMyITUPOBATH U
00acTi MaTeMaTHKH U pelaTh CTaHJapTHBIC 3aa4H B
KOMITBIOTEPHBIX HaYK COOCTBEHHOH Hay4YHO-
HCCIIeIOBATEILCKON JesITETFHOCTH B
MaTeMaTHKe U HHPOPMATHKE
IK-1.3. NmeeT ombIT paboTHI ¢ 3a7a49aMU B
00J1acTH MaTeMaTHKH U KOMIIBIOTEPHBIX
HayK, BKJIIOYas IPUMEHEHUE
MaTeMaTHIECKUX METOJIOB JUTSI PEIICHUS
MIPAKTHIECKHX 3a/1a4
[K-2. Crioco0eH pemrats [K-2.1. 3HaeT OCHOBHBIC TIPUHITUIIBI
TUTIOBBIC 33/1a49H UHQOPMAIMOHHOH 1
npodecCHOHANTBHON oubmorpaduveckoi KyabTyphbl, a
JIESITEIIbHOCTH B 00JIaCTH TaK)Ke MpaBuiIa U CTAHJAPTHI
pa3paboTKH, ONHpasich Ha rH()OPMAIMOHHOI 0€30IIaCHOCTH
UHGOPMAITUOHHYIO IIK-2.2. YuMeeT 3(h(heKTHBHO UCTIONB30BaTh
oubnuorpaduveckyro UHQOPMAITHOHHO-KOMMYHHUKAIIHOHHBIE
KYJIBTYPY, UCTIONB3YS TEXHOJIOTHH JIJISl PEIICHHs] CTaHAaPTHBIX
WH(POPMAITMOHHO- 3a1a4 npodeccHoHanbHON
KOMMYHUKAIIMOHHBIE JESITEIIBHOCTH € YYETOM TPpeOOBaHUN
TEXHOJIOTHH U YIUTHIBAS UHQOPMAIMOHHOH 0€30MTaCHOCTH
OCHOBHbIE TPEOOBaHUs IK-2.3. HmeeT npakTUUECKHiA OMBIT PabOTHI C

WH(POPMAITIOHHOM
Oe3omacHOCTH

UHQOPMAIIOHHBIMH PECypcaMu U
HHCTPYMEHTaMH B PAMKax CBOCH
poeCCUOHANTBHOM AEATEILHOCTH B
obnacty pa3paboTKH, COOTIOIas
TpeOoBaHMsI MHPOPMAITUOHHON
0e30nacHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkKocTh, akageMH4YeCKHE YAChI
n Ounas gpopma
AyaurtopHas
HaumenoBanue padora
pa3jaena IMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = = K CamocTrosiTenbHas
= < OHTPOJIb ycneBaeMocCTH)
=1 = padora
= 5
Q
1 Bsenenmne B 2 8 JlomarHee 3amanue
WHXCHEPHUIO TAHHBIX Tecr
2 Opranu3zanys IOTOKOB 4 4 18 Jomainnee 3ananue
JAHHBIX Tect
3 Pacmipenenénnas 6 6 25 JlomamHee 3amaHue
00paboTKa TaHHBIX Tecr
4 [NorokoBas 0OpaboTka 2 2 8 JomaiHee 3aganne
JAHHBIX Tect
5 [ToBTOpeHue. 2 2 8 JomamHee 3amaHue
WuTerpanus JaHHBIX B KonTponbsHas padora
neiikxayc naHnsIx (data
lakehouse)
6 Co3znanvie BUTPHH B 6 6 25 JomamHee 3amaHue
aHanuTuueckux b/{ Tect
7 OnTuMHu3aIus 2 2 8 JomarirHee 3amanue
3ampocoB B Tect
pacnupenenéHHbIX
CUCTEMax
8 KauecTBO naHHBIX 2 2 8 JlomamHee 3agaHue
Tect
9 [Tnardopmer naHHBIX 4 4 18 JloMaIliHee 3aaHue
Tect
IK3amen 4
Hmozo: 30 28 6 126
Oo0vem oucuyunaunvl (Mooyas) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIS)
Nen/m HanmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 BeeneHue B MHXKEHEPHIO JaHHBIX | BBeneHue B nHxeHepuio nanHbix. [Ipodeccust 1 0CHOBHbIE KOHICHIMH
2 Opranu3zamus MOTOKOB JaHHBIX OpkecTpaliysi MOTOKOB JaHHBIX ¢ TIoMolbio Airflow
ABromaTtuzauusi nponeccoB ETL ¢ ¢ainoBeiMu 1 pensiquOHHBIMH
WCTOYHWKAMH JTAHHBIX
3 Pacripenenénnas oopaboTka Ucnonw3osanue Spark SQL st urenus u 3anucu (aiiios B S3
JIaHHBIX O0paboTKa CTPYKTYpHUPOBaHHBIX JaHHBIX U Apache Iceberg
Wnrerpanmsa Spark u Airflow. OOpaboTka HECTPYKTYpHPOBaHHBIX
JTAHHBIX
4 INotoxoBast 06pabOTKA JaHHBIX Ucnonn3zoBanne Apache Kafka B kadecTBe HMCTOYHHKA JIaHHBIX.

ITorokoBast o0paboTka B Spark
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IMoBropenue. MuTerpamus
JMAHHBIX B JelKxayc naHHsix (data
lakehouse)

Wurerpanus naHHBIX B Jieiikxayc nanabix (data lakehouse)

6 Coznanue BUTPHH B Mexanu3mbl XxpaHeHus: 1 00padoTku naHubIx B kiactepe ClickHouse
aHanuTuaeckux bJ[ Pazpaborka 3ampocoB W oOparieHHe K BHEIIHUM HWCTOYHHKAM B
ClickHouse. IlocTtpoeHrne arperHpoBaHHBIX BHTPHH C TIOMOIIBIO
MaTepHaJIM30BaHHBIX IPEACTABICHUN
7 OnTuMu3aIys 3ampocoB B OnTummsanus 3anpocoB B Apache Spark
pacupenenéHHbIX CUCTEMAaX
8 KauecTBo maHHbBIX BBeieHne B KOHTPOJIb Ka4eCTBA TaHHBIX
9 [TnaTdopmbl TaHHBIX Kommonentsl mnardopM JaHHBIX. 3aJadud HWHXEHEPUU [aHHBIX B

iaThopMe JaHHBIX.
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTY K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 3a €r0 NpeAcIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:

1. Kapay, X. HW3zygaem Spark. MONHMEHOCHBIH aHAJIM3 JAaHHBIX : HPAKTUIECKOE
pykoBojcTBo / X. Kapay, 3. Kousuncku, I1. Benaen, 3. Mareii ; mep. ¢ auri. - 2-e uza. - Mocksa
: JIMK TIIpecc, 2023. - 305 c. - ISBN 978-5-89818-320-2. - Tekcr : anmekrpoHHbiii. - URL:
https://znanium.ru/catalog/product/2102607.

2. Xapencnak, b. Apache Airflow u kxonBeliepsl 0OpaOOTKM JaHHBIX : MPAKTHYECKOE
pykoBozactBo / b. Xapencnak, J{. a3 Pyiitep ; mep. c anrn. [I. A. benukoa. - Mocksa : JIMK
[Mpecc, 2022. - 502 c. - ISBN 978-5-97060-970-5. - Tekcr : snexrtponnbii. - URL:
https://znanium.ru/catalog/product/2155905.

Jlononnumenvnasa numepamypa:

1. Jleckosen, FO. Ananm3 6onpmmx HAOOPOB NAaHHBIX : MpaKTHUecKoe pykoBoacTBo / J1. JIx.
VYaeman, 0. Jleckosen, A. Pamkapaman ; nep. ¢ anria. A. A. CiiMHKHHA. - 2-¢ u31. - MOoCKBa :
JMK TIlpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : snekrponHsi. - URL:
https://znanium.ru/catalog/product/2102592.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHaIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YUEOHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKxKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYy4YEHMS, CIYyXallUMU JJIsl NPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3ydeHne quCUMIUIMHBL (MOYJIsl) 00ecrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALLICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUMaIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUYasi JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  D3JEKTPOHHYIO  MH(OPMAIlMOHHO-O00pA30BATEIbHYIO  CPEdy
YHuBepcurera.
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https://znanium.ru/catalog/product/2102607
https://znanium.ru/catalog/product/2155905
https://znanium.ru/catalog/product/2102592

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCCHOHAIBHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOIYIIIO0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3MOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpPEMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJIHO PaclpOCTPaHIEMOE
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHune 15l ILIAHMPOBAHHUS M YY€TA BPEMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensnonHOE
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
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http://window.edu.ru/
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http://fcior.edu.ru/

Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce u3yuenuns 1ucuuiInHbl (Moayiis) «MHxkeHepHs JaHHBIX 1» B paMKax TEKYIIEero
KOHTPOJISI yCIIEBAEMOCTH MCIOJIb3YIOTCSl TaKHE BUJbl Y4eOHOHM paboThl, KaK JIEKIIMH, CEMUHAPHI,
JIOMAIIIHUE 3a/laHusl, TECThI, KOHTPOJbHAsE paboTa, a TaAKKe Pa3IMUHbIE BHJbI CAMOCTOATENIBbHOM
paboTel OOywarouMxcs MO 3aJaHuI0 MPENojaBaTess, HalpaBiCHHbIE HAa Pa3BUTHE HaBBIKOB
npoeCCUOHATIBHON JIEKCHKH, 3aKpEeIUIeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
MIOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITAThCS HANTH OTBETHI B PEKOMEHIOBaHHOM iuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, TPOBOAMMAs B Y4eOHOM 3aBEICHUM TI0]T
PYKOBOACTBOM TMpemNojaBaTess, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMU MaTCpUAJIaMHU, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a7a4 IO TeMaM HeJleTH.

[Ipm pabore Haj JAOMANIHAMH 33JaHUSMH BaKHO BHUMATEIEHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs Ha JTArbl, YTOObI
n30exkarh TEperpy3kd W JIydlle yCBOWUTh MarepHasl. VICIonp30BaTh pa3iMyHbIC HCTOYHHKHU
uH(pOopMaIH, BKII0Yas Y9eOHUKH U OHJIAWH-PeCypChI, I OoJee rTyOOKOro MOHUMAHHS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIbKUX TEM U CBHJIETENIbCTBYET O KauecCTBE IMOHUMAHHUS OCHOBHBIX MOHATUN H3y4aeMOTo
MaTtepuana. TecToBble 3alaHusl COCTABIEHBI K KIIIOUEBBIM IIOHATHUSM, OCHOBHBIM pasieiaM,
BaXHBIM TEPMUHOJIOTMUECKUM KaTErOPUSAM U3y4aeMOU TUCIUIUINHBI.

Jlj1sl TOATOTOBKY K TECTy HEOOXOAUMO 3HATh TEPMUHOJIOIMUYECKHI anmapar JUCIHUILINHI,
MOHUMATh CMBICT HAYYHBIX KaTETOPUI U YMETh UX MCIIOJIb30BaTh B MPO(ECCHOHATILHOM JIEKCHKE.
Brnagenne TNOHATHHHBIM anmapaToM, BKJIIOYEHHBIM B TECTOBBIE 3aJaHMs, II03BOJISET
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IpEnoJaBaTeat0  ObICTPO  IPOBEPUTh  YPOBEHb  IMOHMMAHUS  CTYJIEHTAMU  Ba)KHBIX
METOJ0JIOTUYECKUX KAaTETOPHil.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HYXKHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSI.

HCHB KOHTpOHbHOﬁ paGOTbI — [NOJIYYUTh CICHUAJIBHBIC 3HAHUA I10 O,HHOI\/JI HNIJIN HECKOJIBKUM
TeMaM TUCHHUIUIMHBI U TIPOJICMOHCTPUPOBATH HABBIKHM UX MPAKTHYECKOTO IPUMEHEHHS.

bonycnvie b6annvl — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIIOJHEHHE
JOITIOJIHUTCIIbHBIX 3aHaHHﬁ.

®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYNEHTaM YIYYIUIUTh OOLIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) U CTUMYJIMPYET YIyOJIeHHOE H3ydeHHEe MaTepHaa.

Camocmosmenvnasa paboma — paboTa CTYyJEHTOB, HAIpaBICHHAs Ha YIIYOJEHHOE
U3YYEHHUE OTJENIbHBIX TEM U BOIIPOCOB yUEOHON AUCLMILIUHBI (MOTYJIS).

B npouecce camoctosTenbsHON paboThI CTYAECHTHI B3aUMOJEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pu MUHUMAJILHOM y4YacTHM MpenojaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIEKTaMH JieKIui (06paboTka TeKcTa), IOBTOPHOE U3ydeHHEe YUeOHBIX MaTEpPHUaIoOB IIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurepun nostyyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUMI M0
aucuuIuinHe (MoayJio) «MHKkeHepus TaHHBIX 1»

OueHuBaHue ypoBHSA Y4e€OHBIX JOCTIXKEHUH, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

[IpomexyTouHasi aTTecTalusi MO AUCUUIUIMHE (MOYJIO) OCYIIECTBIsSeTCS B (opme
9K3aMeHd, TIPU 3TOM TIPOBOJIUTCS OLIEHKA KOMITETEHITHH, C(HOPMHUPOBAHHBIX 10 TUCITUTUIHHE.

Jns oueHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKalla OLEHWBaHUS, KOTOpask COOTHOCUTCS C TPaJAUIIMOHHOU
NATUOAIIIPHOM IIKAJION cienyromuM 00pa3oM, eciii MHOE HE yKa3aHo B CUil1a0yce NUCHUIUIMHBL:

Jecarudannbuas IlsTndanabHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKAa OLlEHKA AUCUHMIJIMHE (MOIYJIIO)
10 OT1inyHO CTyeHT TOJHOCTBIO BIIaJeeT 3HAHUSMHU, W3JIOKCHHBIMH B
9 OTIUYHO paboueii nmporpaMme, U TIYOOKO OCMBICISIET TUCIHUILTUHY. OH
8 OTIMYHO CaMOCTOSITETIbHO M JIOTMUYECKU IIOCIIEIOBATENbHO OTBEYAET Ha

BCE BOIIPOCHI, aKICHTHPYS BHUMaHHE Ha HauW0O0JIEC BaKHOM.
YMeeT aHATU3UpOBAaTh, CPaBHUBATh, KIACCHPHIIUPOBATH,
0000maTh,  KOHKPETHU3UPOBAaTh U  CHCTEMATH3UPOBATh
H3yquHBIﬁ Marcpuall, BBLACIAA KIIOYEBbBIC MOMCHTLI H
yCTaHABIIMBAs  NPUYUHHO-CIACACTBCHHBIC  CBA3M.  YETKO
(bopMyJIIpyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIIbTATHI
AHAJTM30B W JIPYTUX HCCIICMOBAHUMN, a TAKKE PEIIACT CIOKHBIC
3agaun. CTyJEHT XOPOIIO 3HAKOM C METOJaMHU HMCCIICAOBAHMS,
HeOGXOIII/IMI)IMI/I JUISA HpaKTI/I‘IeCKOI\/’I ACATCIIBHOCTHU, U YMECT
CBA3BIBATH TCOPETHUCCKHE ACTICKThI JUCIUIUTUHBI (MOIYIS) C
MPaKTHIECKUMH 33Ja4aMH.

7 Xoporio CrygeHTt obramaeT 3HAHUSAMHU MpeAMeTa IMOYTH B TIOJTHOM
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JlecaTnoanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUHUIJINHE (MOIYJIIO)

6

Xoporo

o0bemMe pabodell MPOrpaMMbl U CAMOCTOSTEIILHO, JIOTUYCCKU
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYACT HA BCE BOMPOCHI,
aKIICHTUPYS BHUMAaHUE Ha HauOoJiee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCU(PHUIIMPOBATS,
0000maTh, KOHKPETH3UPOBATH CHUCTEMaTU3UPOBATh

H3y‘leHHLII>i Marcpualli, BbIACIAA €TI0 KIHKOUCBBIC ACIICKTBI M

u

yCTaHaBIUBAs MPUIMHHO-CIIEICTBEHHBIE CBs3U. DopmynnpyeT
CBOM OTBETHl, YBEPECHHO HHTEPIPETUPYET PE3YyIbTAThI
AHAJN30B U JIPYTUX UCCIEIOBAHUHN, a TAKXKE PEUIACT CIOXKHBIC
CUTyaIMoHHbIe 3a1a4i. CTYAEHT XOPOIIO 3HAKOM C METOIaMHU
HCCIICIOBAHUS, HEOOXOIUMBIMU JUIS MIPaKTUYECKOM
NI TENIbHOCTH, U YMEET CBI3BIBATh TEOPETUYECKHE ACIIEKTHI

npeaMeTa ¢ MPaKTUICCKUMU 3aila4aMu.

'Y IOBJIIETBOPUTEIBHO

'Y IOBJIIETBOPUTEIBHO

CryneHnt oOnamaeT 0a30BBIMH 3HAHUSAMHU 10 JUCIUILIMHE
(MOJyJ1r0), HO UCTIBITHIBACT TPYAHOCTH MPHU CAMOCTOSITEIIBHBIX
OTBETaX M HCIOJB3YeT HETOUHbIC (GopMmynupoBku. B xome
OTBETOB OH JIOMYCKACT OLIMOKH, KaCalOIIUeCs CyTH BOIPOCOB.
CryzeHT criocoOeH pemaTh TOJIbKO caMble TPOCThIE 3a1a4d U
BJajieeT  JUIIb HabopoM

MHUHUMAaJIbHBIM MCTOI0B

HUCCICOOBaHMUA.

He cnan

He cnan

He cnan

CryneHT He OBNaIeN 00sM3aTeIbHBIM MUHUMYMOM 3HaHUH 110
MpeIMeTy W HE MOXKET OTBETUTh Ha BOIPOCHI, NaXKe €CIH
3aJaeT  JOHOJIHHUTEIbLHEIC

mpernoaaBaTciib HaBOAAIIHNEC

BOIIPOCHIL.

Juctunnuza (Moaynb) «HkeHepus TaHHBIX 1» OlleHHBaeTCs CIEeAYIOIUM 00pa3oMm:

AKTHBHOCTD Bec |KoauuecTBO Onucanue

Homamnnue 3aganus | 40% 12 HaGop 3aia4 o remam HeJenu

Tecr 10% 13 ®dopma npoBepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha
BOIPOCHI C BEIOOPOM U3 HECKOJIbKUX BApPUAHTOB OTBETOB

Kontponbnas pabora | 20% 1 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPbIE HYKHO
PELIUTh 332 OrPAaHHMYCHHOE BPEMS

OK3aMeH 30% 1 [TucemeHHast niu yCTHas paboTa HaJll 3aJJaHAEM,
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JUCIUILTHHE (MOYJITIO)

B paMKax U3yUCHUA JUCHUTIIINHBI (MO,I[y.]'IfI) BO3MOJKHO ITOJIYYCHHC 6OHYCHLIX 0alIoB.

®opmyJia pacuéTa HTOr0BOI OLEHKH 10 JUCHHUILIHHE (MOAYyJ/110) « UHKeHepusi JaHHBIX
1»: «0,4 x cpennee 3a nomamraue 3aaanus + 0,1 X cpennee 3a Tectsl + 0,2 X KOHTpOJIBHAS paboTa
+ 0,3 X DK3aMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)

I[IpumepHbIe TOMaLIHKUE 32 IAHUS
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Jlomamnee 3aganue 1.




1. OGbsicHuTe, B uYéM 3aKIIOYAETCS pPOJIb HWHXKEHEpa JaHHBIX B COBPEMEHHBIX
aHanmuTHYecKuX U1 MO-maTdopmax;

2. OnummTe KIOYEeBble KOMIIOHEHTHI IUIATGOPMBI JaHHBIX M MX B3aMMOJEHCTBHE Ha
IIpUMeEpE TUIIMYHON apXUTEKTYPBHI,

3. CpaBHMTE OAXO/bl K XPAaHEHUIO JAHHBIX;

4. O6wsacuute, uyem otauyatorcss mnpoueccsl ETL w ELT m B Kakux cueHapusix
IIPEIIIOYTUTENBHEE KAXKIBIA U3 HUX;

5. IlpuBenurte npuMepsl 3aJa4, PEIIAEMbIX C TOMOIIBI0 MHKXEHEPUH JITaHHBIX B pEalbHbIX
OusHec-Kelcax.

JlomamHee 3agaHue 2.

1. O6wsicaure, kak Apache Airflow opkecTpupyeT BBIIIOJIHEHHE 3a1a4 B
ABTOMATHU3UPOBAHHBIX TIOTOKAX JAHHBIX;

2. Omumurte cTpykrypy DAG B Airflow u Ha3HadyeHHE OCHOBHBIX KOMITOHEHTOB:
OTIepaToOpPOB, CEHCOPOB, XYKOB;

3. Peammsyiite npoctoit ETL-maitmuiaiin B Airflow mis 3arpy3ku nanubeix w3 CSV-gaiina B
pensiuuonnyo CYB/I;

4. O6bscuure, kak Airflow oOpabaTeiBaeT 3aBUCUMOCTH MEXKIY 3a7jauaMy U 00eCcTIeYuBaeT
HaIEKHOCTD BBITIOJTHEHHUS;

5. [Ipoananu3upyiite nmpeumyiecTBa aBTomaruszanuu mnpoueccoB ETL mo cpaBHeHuio c
pYy4YHO# 00pabOTKOM JaHHBIX.

JlomamHee 3aganue 3.

1. OOwsacuure, xak Spark SQL mosBomser oOpabareiBaTh Oosiblire OOBEMBI JTaHHBIX C
UCIIOJIb30BAaHUEM pacIipe/leIEHHBIX BBIYUCICHUH;

2. OnummuTe Mporece YTEHHs U 3aIKCH JaHHBIX B S3 ¢ momomnibio Spark n ocobeHHOCTH paboThI
¢ ¢hopmaramu Parquet u JSON;

3. OOmscuute, Kak Apache Iceberg ymydinaer ynpaBjieHHE JaHHBIMU B JIGHKXAyC NaHHBIX IO
CPaBHEHMIO C TPAIULIMOHHBIMU OIX0/1aMHU;

4. Peanmsyiite mnpumep OOpabOTKM CTPYKTYpUPOBAaHHBIX JaHHBIX B Spark: duibTpanms,
arperatysi, COeJJMHeHUe Ta0JIuI;

5. OnuumuTte, Kak MOXHO HHTerpupoBath Spark ¢ Airflow nmns 3amycka pacnpeenéHHbIX 3a1a4
B aBTOMaTU3MPOBAHHOM Maiimaiine.

IIpumepHbIe 3a1aHUA 1JI51 TECTa

Tecr 1.
Bomnpoc 1.
Kakoli n3 nepeuncieHHbIX KOMIIOHEHTOB HE SBJIETCS YaCThIO apXUTEKTYPHI JIENKXayC JaHHBIX
(data lakehouse)?
A. OOBeKTHOE XpaHHUIIUIIE
B. TabnnyHbli ci10M yIpaBieHNUs MeTaJaHHBIMU
C. MHoroypoBHeBasl cxeMa HHIEKCAlMU B PEaIbHOM BPEMEHH
D. llognepxka ACID-Tpan3akuumii
Ortser: C.
Bomnpoc 2.
Yro o3nauaeT abOpeBuarypa ELT B koHTeKcTe MH)KEHEPUH TAaHHBIX?
A. Extract, Load, Transform
B. Extract, Label, Transfer
C. Export, Load, Transfer
D. Export, Log, Transform
Otgert: A.
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Bomnpoc 3.
Kaxoit u3 cienyromux crieHapieB JIydllle BCEro MOAXOAMT JIJIsl UCIIOJIb30BaHUs 03epa JaHHBIX
(data lake)?
A. XpaHeHue CTPYKTYpUPOBAHHBIX JAaHHBIX C )KECTKOM CXEMOU ULl peryJIspHON
OTYETHOCTH
B. XpaHeHne HeCTpyKTypUPOBAaHHBIX JAHHBIX C BO3MOYKHOCTBIO ITOCIIEAYIOLIEH
00paboTKu
C. BBICOKOYACTOTHBIC TPAH3AKIIMU B OAHKOBCKOW CUCTEME
D. Pa6ota ¢ OLTP-narpy3koii B peaibHOM BpeMEHHU
Ortgert: B.
Bomnpoc 4.
YeM npUHIUIHAIBHO OTJIMYAeTCs XpaHuiniie naHabix (Data warehouse) ot o3epa mannbix (data
lake)?
A. Xpanwnuine nanubix (Data warehouse) XpaHUT JaHHbIC B OMHApHOM (popmaTe, a
o3epo nanubix (data lake) — B TekcToBOM
B. O3epo nannbix (data lake) tpebyeT cxemy 1o 3arpy3kwu, a Xpanuiuiie qaHabix (Data
warehouse) — mocie
C. Xpanwuine nannbix (Data warehouse) opreHTHpOBaH Ha CTPYKTYPUPOBaHHBIC
JIaHHBIC U AaHAIIMTHKY, 03epo AaHHbIX (data lake) — Ha chIpbie 1 HECTPYKTYpHUpPOBaHHBIE
JTAaHHBIE
D. O3epo nannbix (data lake) momnepskusaet Tosbko SQL-3ampockl, a XpaHUITHIIE
nanubiX (Data warehouse) — J1t00bIe S3bIKH
Otsger: C.
Bompoc S.
Kaxoi1 u3 nepeunciieHHbIX HHCTPYMEHTOB Yallle BCETO UCMOJb3YeTCA IS LIEHTPAIU30BaHHOTO
XpaHEHUS U KaTaJoru3aiuy MeTaaHHbIX ?
A. Apache Kafka
B. Apache Airflow
C. AWS Glue Data Catalog
D. Spark SQL
Ortger: C.

Tecr 2.
Bomnpoc 1.
Uto o3nauaer abbpeBuarypa DAG B Apache Airflow?
A. Distributed Action Graph
B. Directed Acyclic Graph
C. Data Access Gateway
D. Dynamic Automation Grid
Otser: B.
Bomnpoc 2.
Kakoii kommoneHnT Airflow oTBeuaeT 3a BBINIOJIHEHHE KOHKPETHOH 3a/1auu B MaimaiHe?
A. Sensor
B. Hook
C. Operator
D. Trigger
Otser: C.
Bomnpoc 3.
Kakoii u3 onepatopos ucnonb3yercs A BbinoaHeHus: SQL-3anpoca k BHelHel 6a3e 1aHHbIX ?
A. PythonOperator
B. BashOperator
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C. SqlSensor
D. PostgresOperator
Ortger: D.
Bomnpoc 4.
Yro genaer Sensor B Airflow?
A. 3amyckaeT BHEIIHNE IPOLECCHI
B. [IpoBepsieT Hanmuuue ycIoBUS Iepe] BHIIIOJIHEHUEM CIISAYIOIeH 3a1aun
C. Ilepenaér nannsle Mmexay DAG-amu
D. Jlorupyet cocTosiHME BBITTOJTHEHUS
Ortgert: B.
Bomnpoc 5.
Kakoii u3 moaxomoB mo3BoisieT apromatuszuposarb ETL-nponecc uz CSV-daiina B PostgreSQL?
A. Ucnonp3oBanue BashOperator s konmupoBanus Qaiina 1mo cetu
B. Hactpoiika DAG c PythonOperator, ynraromum (haiiin u 3arpykaroimmM JaHHbIC Yepe3
pandas u SQLAlchemy
C. PyuHoii 3amycKk cKpunTa KaXkJ1blil 1€Hb
D. Ucnonb3oBanue Kafka 11 mOTOKOBOM mepeiaun CTPOKHU 32 CTPOKOM
Ortger: B.

Tecr 3.
Bonpoc 1.
Kakoii hopmar ¢aiinoB Haubosee 3hppexTUBEH A aHATUTHYECKHUX 3alIpOCoB B S3 mpu
ucnoiib3oBanuu Spark?
A.CSV
B. JSON
C. Parquet
D. TXT
Ortger: C.
Bonpoc 2.
Yro takoe Apache Iceberg?
A. Cucrema MoTOKOBOM TiepeIadn JaHHbBIX
B. ®opmart cepuanuzamnuu cooOIeHnn
C. BeicokoypoBHeBbIit API 11 moctpoenust BeO-unTepdeiicon
D. ®opmar tabauusl ¢ nogaepxxkoit ACID u macirabupyeMbIM METaCTOPOM
Ortger: D.
Bomnpoc 3.
Kax Spark SQL uyutaer nanusie u3z S3?
A. Yepes Bcrpoennbie HTTP-3ampocs! 6€3 1onoTHUTENbHBIX OMOIHOTEK
B. C nomomrsto Hadoop FileSystem API u S3-xkonnekropa
C. Tonbko uepe3 Katka Connect
D. Hampsimyto uepe3 O6payzep
Ortger: B.
Bomnpoc 4.
Kakoii u3 cienyronmx maroB He SBISETCS YacThI0 00pa0OTKU CTPYKTYPUPOBAHHBIX JTaHHBIX B
Spark?
A. Urenue nanusix u3 Parquet-gaiina
B. ®unpTpanus no ycinoBuio
C. Bemonnenne JOIN mexay Tadnumamu
D. Coxpanenue cocrosinus B Redis mocne xaxmoil ctpoku
Ortser: D.
Bomnpoc 5.
Kak Mo>xHO 3amyctuth Spark-3anauy B Airflow?
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A. C momomipto oneparopa SparkSubmitOperator

B. Uepes BashOperator ¢ Be130BOM curl

C. C ucnonszoBanuem EmailOperator

D. Yepes PythonOperator, *MUTHPYIOIIHI BHITOJIHEHUE
Otger: A.

IIpumepHbIe 3a1aHUS 1JIs1 KOHTPOJIbHON PadoThl

1. OGpsicauTe, B uéMm 3akiroyaeTcs pasHuna Mexnay data lake, data warehouse u
xpanunuieM-o3epom (data lakehouse). [lpuBenure mpumep crieHapus, TAe MPEANOYTUTEIHHEES
UCIIOJIb30BaTh KaX/IbIi U3 HUX.

2. Onummte ocHOBHBIE dTanbl nporiecca ETL. B uém kimoueBoe ommune ELT ot ETL u
KaKHe MPEeuMyIIecCTBa OHO JAET B COBPEMEHHBIX IIaTGopMax JaHHBIX?

3. Uro Takoe DAG B Apache Airflow? Onummute ero CTpykTypy M OOBSICHHUTE, KaK OH
obOecrnieunBaeT HaAEKHOCTh U BOCIIPOU3BOAMMOCTD BBIMOJTHEHUS TOTOKOB JaHHBIX.

4. Peanmuzyiite npoctoit DAG B Airflow, KoTopsIii pa3 B 1eHb U3BJIeKaeT qanubie u3 CSV-
daitna B S3, npeobpasyer ux (Hampumep, yaanser AyOIUKaThl, (PUIBTPYET MO YCIOBHUIO) U
3arpyxaet B Tadymiy PostgreSQL.

5. O6bscuure, kak Spark SQL oOpabaTsiBaeT naHHble B pacrnpenenéHHoi cpene. Kakue
KOMITOHEHTHI Spark oTBedaroT 3a BeinmosiHeHne SQL-3ampocoB U yrnpaBiieHHE KiacTepom?

6. Hanummure 3ampoc Ha Spark SQL, xotopslii untaer ganusle u3 Parquet-paiina B S3,
BBITIOJIHSICT arperanyio 1Mo OJHOMY W3 TOJel (HampuMmep, CyMMa IO KaTerOpHH) U COXPaHSET
pe3ynbTaT B HOBYIO Tabnuiy B opmare Iceberg.

7. Uto Ttakoe Apache Iceberg m kak oH pemaer mpoOJieMbl YIpaBiIeHHS OOJBIIMMHU
Habopamu naHHbIX B data lake? [lepeuncnure Tpu kitoueBbie ocobeHHOCTH Iceberg.

8. Onwmmute, kak uaTerpupytorcs Spark u Airflow. B xakux ciaydasx Airflow nmepenaér
yrnpasieHue Spark U Kak OTCIIeKUBAETCS CTATyC BBIIIOJIHEHUS paclpeneeHHoN 3a1aun?

9. O0wscuure, kak Apache Katka wncnomb3yercss B KauecTBe HCTOYHHMKA IOTOKOBBIX
nanHbix. Kakue kommonenTs! Katka oGecnieunBaroT HaféxHyI0 JOCTaBKY COOOIIEHUN?

10. Peanmusyiite moTokoByto 00paboTKy maHHbIX B Spark Streaming: moakirounTech K
tonuky Kafka, npountaiire JSON-cooOmeHys1, N3BIEKUTE HY>KHBIE OIS, BBITOJHUTE arperamuio
10 OKHY BpeMeHH (Hampumep, | MHUHYTa) U BEIBEIUTE PE3YIbTAT B KOHCOII.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne 3ananue OTtBer KomnereHmus
n/n
1 HazoBute Kir04eByr0 KOHIICTIIHIO, 00HETUHSIONIYIO Jletikxayc maHHBIX / YK-1
XpaHeHue 1 00pabOTKy CTPYKTYPHPOBAHHBIX U Data lakehouse
HECTPYKTYPHUPOBaHHBIX JTAHHBIX.
2 | YKaxuTe NoJaxo/l, Mpr KOTOPOM JaHHBIE U3 Pa3HbIX WNHurerpanus YK-1
HCTOYHUKOB O0BbEIUHSIOTCS B €UHBIM aHATUTHYECKUI JTAaHHBIX
KOHTYP.
3 Kaxk Ha3bIBaeTcs npoiiecc aBTOMaTU3aLUN OpxecTtparus / VK-1
TIOCJIeTOBATEIHHBIX 3TAIOB 00PAa0OTKY TaHHBIX? [lavimmaiu
4 | HazoBuTe NpUHIMI, TPH KOTOPOM apXUTEKTypa CucremHubIi YK-1
CHUCTEMBbI pACCMATPUBAETCS KAK COBOKYITHOCTD IIOJIXO/I
B3aUMOJICUCTBYIOIINX KOMIOHEHTOB.
5 | Kak Ha3piBaeTCsl JOKyMEHT, OMTUCHIBAIOIINI CTPYKTYPY Jara-koHTpaxT / YK-2
JAHHBIX U IIpaBHJIa UX 00pabOTKU B IPOEKTE? Data contract
6 | HazoBuTe MeTO1, HO3BOJISIONIMIA ONITUMU3HPOBATH OnrrumMusanus VK-2
BBIIIQJIHEHUE 33/1a4 B PACHpPEeIEHHON CUCTEME. 3apocoB
7 | Ykaxure cnocob obecrieueHnst HaAEKHOCTH ITIOTOKOB O06paboTka VK-2
JIAHHBIX MPH COO0sIX. omn6ok / Fault
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tolerance

8 | Kak Ha3bIBaeTcs mpolecc MpoOBEPKH COOTBETCTBUS Kontpons kagecTBa YK-2

TAaHHBIX OM3HEC-TpeOOBaHUAM? nmaHueIx / Data
quality check

9 | HazoBuTe sI3bIK, HCHIONB3YEMBIH 11 00pabOTKH SQL OIIK-1
CTpyKTypHupoBaHHBIX naHHBIX B Spark u ClickHouse.

10 | YkaxuTe MaTeMaTHUECKYIO OCHOBY JUISl arperamnun Pensiionnast OIIK-1
JAHHBIX B aHATUTHYECKUX CUCTEMAaX. anredpa

11 | Kak Ha3pIBaeTCS METO/ MPeoOpa3oBaHusl JaHHBIX TIPU Tpancdopmarms / OIIK-1
MX 3arpy3Ke B XpaHWIHIIE? ETL

12 | HazoBure popmat (aiina, onTHMU3NPOBAHHBIN IS Parquet / ORC OIIK-1
AHATNTHYECKUX 3aIIPOCOB.

13 | Ha3oBuTe crcTeMy OpPKECTpPAIMH, HCTIOIb3YEMYFO IS Apache Airflow IK-1
aBromatuzauuu ETL-npoueccos.

14 | Kak Ha3biBaeTcsa koMnoHeHT Airflow, oTBeyaromuii 3a DAG IIK-1
MOCJIeI0BAaTEIbHOCTD 3a1a4?

15 | Ha3oBuTE TEXHOJIOTHIO ISl PACIpeaeaEHHON 00paboTKu Apache Spark IK-1
OOJIBIINX JAHHBIX.

16 | Kak Ha3piBaeTcs moaxoJ K 00paboTKe JaHHBIX B [ToroxoBas [K-1
peaybHOM BpeMeHH? oOpabotka / Stream

processing

17 | Ha3oBuTe NpHHITUN 3aIIUTH JAHHBIX TIPU Tiepeaade udposanne / [1K-2
MEX/1y CUCTEMaMH. TLS

18 | Kak Ha3bIBaeTCs MEXaHU3M, OOECTIEUUBAIOIIIHIA AytenTudukanus u [1K-2
0e30MacHbIN JOCTYI K JaHHBIM B XpaHWIHIIE? aBropu3sanus / IAM

19 | Ha3oBuTe TEXHOJIOTHIO, UCIIOJIB3YEMYIO JUIsl [IOTOKOBOM Apache Kafka [K-2
nepesiad JaHHBIX MEXK/Y CHCTEMaMHu.

20 | HazoBwute cucremy, 00€CIEUHBAIOIILYTO Data Catalog / [K-2
LEHTPaTN30BaHHOE YIIPaBICHUE METaIJaHHBIMU B AWS Glue /
wiaTopme JTaHHBIX. Databricks Unity

Catalog
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