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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuiuimHbel (Moayis) «Cuctembl 00paOOTKH OOJBIINX JTaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKyCCTBEHHBIH WHTEIUIEKT, YTBEPXKAECHHBIH INPHUKA30M
MunuctepcTBa Hayku U Bbicuiero oopazosanus Poccuiickoit ®denepaunn Ne 807 ot 23.08.2017
roja.

N3zyuenne aucuurumanel (Moayisi) «CuctemMbl 0OpabOTKU OONBIIMX JAHHBIX» MO3BOJISET
OCBOUTb COBPEMEHHBIE METO/IbI U TEXHOJIOTUHU 3((HEKTUBHOIO XpaHEHUs, 00pabOTKU M aHaIn3a
OTPOMHBIX 00BEMOB MH(OPMAIMH, YTO KPUTHYHO JUI MPHUHATUS OOOCHOBAHHBIX PEUICHUN B
OusHece M Hayke. OTH 3HaHUS O00OECIEUMBAIOT KOHKYPEHTOCIIOCOOHOCTh CHELHAIUCTOB B
YCIIOBHAX CTPEMUTENILHOTO pOCTa JaHHBIX M BocTpeOoBanHOCTH Big Data-penienuii B pa3inyHbIX
oTpacsix.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata mo Hampasieruto 38.03.05 busnec-undopmaruka, npoduns busnec-ananuTuka
U BXOJIUT B BapuaTHBHYI0 4dacTh broka 1, gopmupyemyro ydacTHHKamMu 0Opa30oBaTelIbHBIX
OTHOLIEHHUM.

JucnunimHa (MOAYIb) SBIsS€TCS BEIOOPHOM U JOCTYIHA Ui U3y4eHus Ha 2, 3 unu 4 Kypce
B 4,5, 6,7, 8 cemecTpax Ha BEIOOP.

Heab u3yyeHHs: AUCHMIIMHBI (MOAyJisi): (GopMUpOBaHHE HABBIKOB IPOCKTHPOBAHUS,
BHEJIPEHUS U HKCIUTyaTallii MacIITaOUPYyEMBIX CUCTEM Ui cOOpa, XpaHEHHsI U aHaIn3a OOJBIINX
00BEMOB TaHHBIX C UCTIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA U HHCTPYMEHTOB.

3agaun u3y4eHust JMCHUILIMHBI (MOLYJIA):

— H3YYUTbh OCHOBHBIE TEXHOJOTHH U apXUTEKTYPhI CUCTEM 00pabOTKH OOJIBIINX JAHHBIX,
Bkutouas Hadoop, Spark u NoSQL 6a3bl naHHBIX;

— OCBOUTH METOJBl aHAIM3a W BH3YAJIM3allMU OOJBIIUX JAaHHBIX C MPUMEHECHHEM
QITOPUTMOB MAITMHHOTO OOYYEHUS M CTATUCTHYECKUX MOJIEINIEH;

— OCBOUTH HaBBIKH TPOCKTUPOBAHUS W pEaJHM3alMi MacCIITaOUPYEMBIX DPEHICHUN JUIs
00paboTKH OOJBIINUX JaHHBIX B 00JAYHBIX U paCIpe/IeICHHBIX Cpe/iax.

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEeH

3Hamy:

— OCHOBHBIC TTOHITHS U APXUTEKTYPHI PaCPE/ICIIEHHBIX BEIUUCIUTENBHBIX CHCTEM;

— npuHUuObl pabotel MapReduce anropuTMoB M UX HpUMEHEHHs i 00pabOTKU
OOJIBIINX JaHHBIX,

— ocobenHocTH W Bo3MoxkHOCTH SQL-like mHTepdeiica Hive mns aHamm3a JaHHBIX B
Hadoop;

— TMOHATUS W TPUMEHEHHUs TEXHOJOIMM TOTOKOBOM OOpabOTKM JaHHBIX C
ucnoibp3oBanueM Spark Streaming;

ymembw:

— OCYILECTBIIATH pa3BepThIBaHUE U ynpasieHne Hadoop kiactepom;

— pabortatk ¢ cuctemoit ouepeneit Katka u pacnpenenennoit 6a3oii nanubix Cassandra,

— OCYILECTBJIATh HamucaHue M ontuMuzanuio MapReduce 3amau Ha Hadoop s
s dexkTuBHON 00PaOOTKU TaHHBIX;

— CO3/1aBaTh ¥ BHIMOJIHATH 3arpockl B Hive, aHanu3upoBaTh M yCTPaHATh Y3KHE MecTa B
3anpocax;

— TIOHUMATh U MIPUMEHSATH Spark /j1s1 ObICTpOro aHaM3a OO0JIBIINX 00BEMOB JIaHHBIX;

enademp:

DNEeKTPOHHBIA JOKYMEHT



— HaBBIKOM BIIQJICHUS HWHCTpyMEHTaMu »dKocuctemMbl Hadoop ans co3manus u
ONTUMU3AIMH CUCTEM 00pabOTKH OOJIBIINX JTAHHBIX;

— HaBBIKOM MPUMEHEHHs alNropuTMOB Ha ocHoBe MapReduce pans pemieHus
NPaKTHYECKHX 33]a4 B 001aCTH OOJBIINX JAHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON pabOThl 00YYarOLINXCS € IeJarorndyecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nH(GOPMAITUH U UX PEIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBpEMEHHBIMU HHCTPYMEHTaMH
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 pEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
IK-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMBbIE JJI5
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIH B paMKaxX
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUKATIHIA

BBITIOJIHEHHBIX UCCIICTOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH mos pyKoBOACTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonTakTHas padora (Texymui
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 OCHOBBI CHCTEMBI 7 7 32 Keiic
Hadoop m MapReduce Komnoksuym
2 WHCcTpyMeHTH aHamM3a 7 7 33 Keiic
JAHHBIX B SKOCHCTEME Konmoksuym
Hadoop
3 IToTrokoBas 06paboTKa 7 7 32 Keiic
JaHHBIX U Komnnoksuym
WHCTPYMEHTHI
B3aUMOJICUCTBHUS
4 NoSQL xpanunuina u 7 7 33 Keiic
APXUTCKTYPHI JaHHBIX KomnokBuym
3auem c OUeHKOl 4 [IpoekT
Hmozo: 28 28 4 130
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Nen/m HanMmenoBanue pasgesa Conepxanue TUCHUNIHHBI (MOYJIs) IO TeMaM

AUCHUIJIMHBI (MOLYJIs1)

1 OcHoBsl cuctembl Hadoop n OcnoBsl Hadoop 1 MapReduce. ApxurekTypa pactpenenéHHbIX
MapReduce BBIYUCIUTEIBHBIX cucTeM. [laTTepHsl u ontumuzanus MapReduce
3anad. Hive u SQL-on-Hadoop ni1s aHanuTHKH
2 WHCcTpyMeHTHI aHaM3a JaHHbIX B | Onrumusanus 3anpocos Hive u MPP-pemenus (ClickHouse,
skocucreme Hadoop Greenplum). Beeaenue B Apache Spark: RDD, DataFrame, Dataset.
IMponsunytseiit Spark: Catalyst, Tungsten, MLIib. TTorokosast
obpaborka: Spark Streaming u Structured Streaming
3 [TorokoBas o0pabotka nanHbX 1 | OcHoBbl Apache Kafka u mHTerpamus norokoB ganHbx. NoSQL
WHCTPYMEHTHI B3aUMOJICHCTBHSI xpanmnuma: Cassandra MoJieNlb TaHHBIX U 3arpockl. ONTHMU3AIHS
Cassandra u macmrabupoBaHue KiacTepa
4 NoSQL xpanunumia u Apxurektypsl Data Lake: Lambda, Delta Lake, Iceberg. ITocrpoenue

APXUTCKTYPhI JaHHBIX

ETL/ELT naiimaiinoB B akocucteme Hadoop. [Toaroroska u
peanu3anys IPOSKTHBIX PelIeHUH. 3aluTa MpoeKTOB U pa3dop KelcoB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Kapay, X. Wsywaem Spark. MonHueHOCHBIII aHaNIM3 JaHHBIX : MPAKTUYECKOE
pykoBoxctBo / X. Kapay, O. KouBuncku, [1. Bengemn, 3. Mareii ; iep. ¢ aHri. - 2-e u3a. - Mocksa
: JIMK TIIpecc, 2023. - 305 c. - ISBN 978-5-89818-320-2. - Tekcr : anmekrponHbii. - URL:
https://znanium.ru/catalog/product/2102607.

2. Apache Kafka. [ToroxoBast 00pab0TKa 1 aHaJIU3 JaHHBIX : MPAKTHUYECKOE PYKOBOJCTBO /
I'. lanupa, T. [Tanuno, P. CuBapam, K. Ilertu. - 2-e uzz. - Cankr-IletepOypr : Ilurep, 2023. -
512 c. - (Cepus «becrcemnepst O’Reilly»). - ISBN 978-5-4461-2288-2. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2123357.

3. Jleckoger, FO. Ananu3 607X HAOOPOB JAHHBIX : MpaKTUYecKoe pyKoBoacTBo / 1. JIx.
VYaeman, 1O. JleckoBen, A. Pamkapaman ; mep. ¢ aari. A. A. CnuHkuHA. - 2-¢ U3, - MOCKBa :
JMK IIpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : anmektponHbii. - URL:
https://znanium.ru/catalog/product/2102592.

4. bln, A. Teopernueckuit munumyMm no Big Data. Bc€ uto Hy)XHO 3HaTh O OOJIBLIMX
JAHHBIX : pakTHyeckoe pykoBoacTBO / A. blH, K. Cy. - Cankr-IlerepOypr : ITutep, 2020. - 208
c. - (Cepus «bubnmoreka nporpammuctay). - ISBN 978-5-4461-1040-7. - TekcT : 3JCKTPOHHBIM.
- URL: https://znanium.com/catalog/product/1760820.

Jlononnumensnan numepamypa:

1. CosertoB b. f. ba3bl nannsix : yaeOnuk ais By3oB / b. 5. Cosetos, B. B. llexanoBckuid,
B. 1. YeproBckoit. — 4-e u3f., nepepad. u gon. — Mocksa : UznatensctBo FOpaiit, 2025. — 403
c. — (Bwicmee obOpaszoBanme). — ISBN 978-5-534-18479-2. — Tekct : 31MeKTpOHHBIN //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/559898.

2. Hectepor C. A. ba3bl JaHHBIX : y4eOHUK U pakTUkyMm Jiiist By30B / C. A. HecrepoB. —
2-e u3[., nepepad. u gon. — MockBa : M3garensctBo FOpaiit, 2025. — 258 c¢. — (Bricmee
obpazoBanmue). — ISBN 978-5-534-18107-4. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560753.

3. Mapdenos 0. 1. TTocTpensmoHHbIE XpaHWIHIIA JAHHBIX : YdeOHOE ITOCOOHE /TS BYy30B
/ YO. TI. TlapdenoB ; mon Hayunoit pemakmnueit H. B. IlamynoBckoii. — Mocksa : M3pareiascTBo
FOpaiit, 2025. — 97 ¢. — (Bwicmee obpaszoBanue). — ISBN 978-5-534-21173-3. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/55950.

4. T'opnees C. . Opranuzanus 6a3 qaHHbIx : yueOHUK /i By30B / C. . 'opaees, B. H.
Bomnommua. — 2-e u3n., ucnp. u gon. — Mocksa : M3natenserBo FOpaiit, 2025. — 691 ¢. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-21115-3. — Tekct : 21IeKTpOHHBIA //
O6pasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/559377.
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6. MartepuajbHO-TeXHHYeCKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM ITPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieunBaroIeii IpoBeieHUE BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIA, 3aHATUH CEMMHApCKOro (IIPaKTHYECKOr0) THMA, TIPYNIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIUH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTAINH, a TAaKKe
IIOMEIIEHUS I CAMOCTOATENIbHOM paObOoThl U MOMEIIEHUS I XPaHEHUs U NTPO(UITAKTUYECKOTO
oOciy>)xuBaHus yueOHOro 06opynoBanus. IloMemennss yKOMIJIEKTOBaHbI CIIEIUATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUs y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qUCUUIUIMHBI (MOAYIA) o0ecrieunBaeTcs B ydeOHbIX ayIMTOPHX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOW;

— MEXaHWYECKHMHU KaIbKYISITOPaMHU;

— CIEUMAIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUAs JEMOHCTPALMOHHOE 000pYy10BaHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOICHHBIE
JUIL WCTIOJB30BAHUS WHBATUAAMHU M JIUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHUeM  JOCTyNa B  JJEKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYI0  Cpedy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCS JOCTYN (B TOM 4YHMCIE YJIal€HHbI) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClle AJIEKTPOHHBIM OHOIMOTEYHBIM CUCTEMAaM, COBPEMEHHBIM NpOo¢eCcCHOHAIbHBIM 0Oa3zam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurnmaneHeIi calT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Eaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas koyuekuus qudpoBeIX 0Opa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | denepanpHbIi HeHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr MHOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca 10 TUCIUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  OOecrieyeHusl, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanue I1O IIpou3BoacTBO JIuneH3noHHoe / CBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exmoe | muuensnonHoe
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BpaysepsI:

Sunexc.Bpaysep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Od¢ucHble NpUIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apyOexHOoe JMIEH3UOHHOE

TeXstudio 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IporpamMmHoe oGecneveHue 15l IVIAHMPOBAHHUS M YY€TA BPEMEHM:

Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe
CucTeMbl YHpaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuueHsnonHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuiensuonHOE
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynpranTILiroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE

cucTeMa

CpencTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mis 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE

Crampmaprasni Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO paCIpPOCTPaHsIEMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0OexHOe cBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpaguyeckoii HHGopmManueii:

Zotero | 3apy6exHoe | cBOGOIHO pactpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHus 1 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nzyuenuns quctumiinibl (Moaysst) «CrucrteMbl 00paOOTKH OOJIBIINX TaHHBIX» B
paMKax TEKYyILIEro KOHTPOJS yCHEBAeMOCTH HCIIONB3YIOTCS TaKHe BBl y4eOHOW paboThl, Kak
JIEKIIH, CEMUHAPBI, KOJUIOKBUYMBI, KEHCBI, IPOEKT, a TAK)KE Pa3IMUHbIE BUJIbI CAMOCTOSATEIbHON
paboThl OOydJaroIMXcs MO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
npoecCuOHaNbHOM JIEKCUKH, 3aKperUieHne MPaKTUYeCKUuX Mpo(ecCHOHATbHBIX KOMIIETEHIUH,
MOOUIPEHNE UHULINATHB.

Jlekyuss — CUCTEMaTHYeCKOe, IOCJIEIOBATEILHOE, MOHOJOTHYECKOE  H3JI0KCHHE
nmpenoaaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mporecce neknmii peKOMEHAYETCs BECTH KOHCIIEKT JICKIWHA: KPaTKO M CXEMaTHYIHO
(buKCUpOBaTh OCHOBHBIC HWJIEH, BHIBOJBI M OOOOIICHWS JICKIMH, BBIICISITh BAXKHBIC MBICIH,
KIIIOYEBBIE CJIOBAa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPY/IHEHUSI, U MOMBITATHCS HAWTU OTBETHl B PEKOMEHJIOBAaHHOU juTeparype. Ecnu
pa3zoOpaThCcsi B MaTepuane HE yAaercs, cieayeT chopMyiaupoBaTh BOIPOC M 3a4aTh €ro
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MPernoAaBaTesNio Ha KOHCYJIbTAllUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Cemunap — 310 ¢dopma y4eOHOTO 3aHATHA, NPOBOAUMAs B Y4eOHOM 3aBEACHUU O]
PYKOBOJACTBOM IpermojaBaTelii, I/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXKICHUSX,
NPAaKTUYECKHX 3aIaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

s ycnenmHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
oOcyxaeHuu. Takxe MOJe3HO MOATOTOBUTH BOIMPOCHI U MU JUIsl OOCYKIEHUS, YTO IMOMOKET
I1y0’Ke IOHATHh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Keiic — npaktudeckas pa0oTa CTYACHTOB HaJ| pPEIbHBIMU WJIH CMOJCIUPOBAHHBIMU
3a/1a4aMH, 4TO MO3BOJISIET CTYACHTY IPUMEHATh TEOPETUUECKHUE 3HAHUS HA ITPAKTHKE.

CryaeHT caMOCTOATENIBHO pa3padaThIiBaeT CTPATETHIO PELICHUS IOCTABIEHHOM 3a/1a41, 4TO
CIOCOOCTBYET PAa3BUTHIO HABBIKOB KPUTHUYECKOI'O MBIIUIEHHUS U CAMOCTOATEIBHOTO MPUHSATHUS
pewennii. Takoi moaxoa moMoraer NOAroTOBUTh Oy yIIMX CIELUAIUCTOB K PealbHbIM BHI30BaM
B UX IPO(eCCHOHATBHOM IETETLHOCTH.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CIIUCOK KOTOPBIX U3BECTEH CTYJICHTY 3apaHee.

B mpomecce mMOAroTOBKM K KOJUIOKBUYMY HEOOXOAWMO TPOAHAIM3UPOBATH YyUeOHBIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMM, YYEOHHKAMU U JONOJHUTEIbHBIMU HCTOYHHKAMH,
aKLIEHTUPYs BHMMAHHE Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
KOHCIIEKTbI, BbIJIEJIAS OCHOBHBIE UJIEH, TEPMUHBI U (POPMYJIBL.

IIpoexm — uccnenoBaTenbcKas padoTa 1o Kypcy U IPe3eHTalMs Pe3yIbTaToB.

Jis ycnemHoi MOJArOTOBKM K IPOEKTY: YETKO OINpeNeNuTe LEeId M 3aJaud IpPOeKTa,
pacnpenenure pold MU OOA3aHHOCTH MEXKJy YYaCTHHUKAaMHM, a TaKXe YCTAHOBUTE CPOKH
BBINOJIHEHUS KaX/101 4acTH paboThl. PeryssipHo nmpoBoauTe BCTpeun JUIst 00CYkIeHUs Iporpecca
Y PELICHHS] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HalpaBiCHHAs Ha YIIIyOJEeHHOE
M3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUEOHON AUCHMIIIUHBI (MOTYJIS).

B mporecce camocTosTenbHOM pabOThI CTYEHThI B3aUMOJIEHCTBYIOT C pEKOMEHJIOBAHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4acTHH MpernoiaBares. 3aaun CTyIeHTa BKJIIOYaloT padboTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHalOB, IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENBHBIX TEM, BHINOIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MOJIy.]'IlO)

Kpurepun nosy4eHusi ypoBHSI M OLlCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIMI 110
aucuuIIMHe (Moay./ro) «Cucrembl 00padOTKH 00JIBIINX JAHHBIX»

OrneHuBaHue YpOBHs Y4EOHBIX IOCTHIKEHHH, 00ydaromuxcs Mo AUCHUIUIMHE (MOJIYIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTecTaliu.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUIUIMHE (MOJYIIO) OCYILECTBISETCS B (opme
3aquema ¢ OYEHKOU, TIPU HTOM TPOBOJUTCA OLIEHKA KOMIETEHUUH, Cc(HOPMUPOBAHHBIX IO
JUCLUIINHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIICBACMOCTU H HpOMG)KyTO‘IHOI)'I aTTecTaluu
WCIIONIB3YETCS JIECATHOAIIbHAS IKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
MATUOATIIFHON MIKAJION CIEAYIONUM 00pa3oM:
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1Mo JUCHUILIHHE (MOYJII0)

10

OTiInyHO

3auTeHo

9

OTiInyHO

3auTeHo

8

OT1anaHO

3aureHo

CTyZIeHT MOJIHOCTBIO BJaaeeT 3HAHUSAMH,
W3J0KEHHBIMH B paloueil mporpamme, u
rTyOOKO — OCMBICTISIET On
JIOTUYECKH

JUCIIUTUTHAHY.
CaMOCTOSITEIIBHO "
MOCJIEIOBATEIHHO OTBEYAET HAa BCE BOIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(pUIUPOBATH, 000011aTh,
KOHKPETHU3UPOBATh W CHCTEMATH3HPOBAThH
W3YYEHHbIH MaTepual, BBIICISS KIFOUCBBIC
MOMCECHTHBI 158 yCTaHaBJIUBas IMPUYIHNHHO-
ClleICTBEHHbIe CBsi3H. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
JIPYTUX
UCCIIC/IOBAHUM, & TaKXKe pEIIaeT CIOKHBIC

C

pe3ynbTaThl aHaJIN30B u

3agaud. CTyIEHT XOpOIIO 3HAKOM
METOJaMH HCCIIEIOBAHUSA, HEOOXOIMMBIMU
JUTS. TIPAKTUYCCKOU JCATSIBHOCTH, U yMEEeT
CBSI3BIBATH TEOPETUUCCKUC ACIIEKTHI
JTUCIUTUTAHBL  (MOIyJIsl) C TPAaKTHYECKUMHU

3aJadyaMu.

Xopomo

3auTeHo

Xopomo

3auTeHo

CryneHT o0JjamaeT 3HAHUSAMHU MpeaMeTa

MOYTH B TIOJHOM o0beMe paboueid
MPOTPaMMBI U CAMOCTOSITEIBHO, JIOTHUECKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIEHTHPYS] BHUMaHHE Ha
HaunOoJee 3HAaUMMBIX MOMeHTaxX. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHMBATB,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBATh M CHUCTEMaTH3HPOBAThH
BBIICTSISL  €T0

W3y4YeHHBIH  MaTepuad,

KJIIOYEBbIE  aCMeKThl M  YCTaHaBJIMBas
CBSI3H.
YBEPEHHO

MHTEPIPETUPYET pe3yibTaThl aHAIU30B H

MPUYMHHO-CIIEICTBEHHBIE
@opMynUpyeT CBOM OTBETHI,

JIPYTUX HCCIICOBAaHUM, a TaKXKe periaet
CJIOKHBIE CUTYallnOHHBIC 3amaun. CTymIeHT

XOopouio 3HAaKOM C METOJaMH

HUCCICA0BaHMs, H€O6XOI[I/IMI>IMI/I JUISL

HpaKTI/I‘ICCKOfI ACATCIIBHOCTH, W YMECT

CBA3bIBATb TCOPECTUICCKUC ACIICKThI

nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJTIO), HO HCIIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIE (hOpMYyIHpOBKH. B
XO0JI¢ OTBETOB OH JIOITyCKAeT OIIUOKH,
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA 0o0y4eHUs IO JMCHUTUINHE (MOIYJIIO0)

Kacaloumecs CyTd BompocoB. CTyaeHT
CIIOCOOCH pelaTh TOJBKO CaMble MPOCTHIC
33744l M BaAeeT JHIIb MHUHUMAIbHBIM
HabOpPOM METOJIOB MCCIIC/IOBAHMSI.

3 He cnan He 3aureno CrymeHT He OBIafen o00sf3aTeTbHBIM
He cnaun He 3auTenO MHUHHAMYMOM 3HAHWUM 110 npeaMeTy M HE
1 He can He 3aureno | MOXET OTBETUTH Ha BONPOCHI, JAXE €CJIH

mnmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIIIE BOTIPOCHI.

Huctunnuua (Monyns) «CucrteMbl 0OpaOOTKM  OONBIIMX —JIaHHBIX»  OLIEHHUBAETCS
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

Ketic 40% | IlpakTrueckas paboTa CTy/IEHTOB HaJ| pEaIbHBIMH WITH
CMOACIIMPOBAHHBIMHU 3aJa4aMU, YTO IMMO3BOJIACT CTYACHTY NIPUMCHATH
TEOPETHIECKHUE 3HAHUS Ha IPAKTHKE

KonnokBruyMmer 30% | YcTHBIC OTBETHI Ha BOTIPOCHI, CITUCOK KOTOPBIX U3BECTCH CTYACHTY
3apaHee
IIpoekT 30% | 3ammuTa HTOrOBOT'O MIPOEKTA

®opmyJia pacyéTa HTOr0OBOI OLIEHKH 110 JMCUHMILIHHE (MOAY.110) «CHrcTeMbl 00padoTKH
ooabmux faHubIx»: «0,4 x cpexgnee 3a keiickl + 0,3 X cpeanee 3a KOTOKBUYMBI + 0,3 X IpOEKT..

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JAUCHUIIIHHE (MOAYJII0)
IIpuMepHbIe 3a1aHUA I KEHCOB
OcHosbl cucrembl Hadoop u MapReduce

1. Keiic: Ananu3 Jjoros Be0-cepBepa. Kommnanus oOpabaTbiBaeT MUJUTMOHBI 3amuceit
noroB ¢ BeO-cepBepa. Mcnonb3ys MapReduce, paspabotaiite 3agady 1j1s moJicyeTa KOJIUYECTBA
3anpocos 1o [P-agpecam u BbIsIBIeHHs HanOoJiee aKTUBHBIX 110JIb30BaTeNeH, ONTUMU3UPOBAB €€
JUTSL CHUYKEHUS CETEBBIX 3aTpart.

2. Keiic: O0Opa0oTka TeKCTOBBIX [JaHHBbIX. bubmuorexka onMQpPOBBHIBACT KHUTU U
HyXnaercs B uHaekcanuu cioB. Cozmaiite MapReduce-3amauy it mojcuera 4acToThl CJIOB B
KOpITyce TEKCTOB, UCIOJB3ys naTTepHbl Bpoae WordCount, 1 HHTETpUpYHTE €€ ¢ apXUTEKTYpOi
Hadoop nnst pacnpenenennoit o0padboTKH.

3. Keiic: Arperanusi (MHAHCOBBIX TpaH3aKUMii. baHk aHanM3upyeT eXeIHEBHbIC
TpaH3akLuu KIneHToB. Peanuzyiite MapReduce-niporpamMmy /i arperaiiuu CyMM 10 KaTeTOpUsSM
pacxojoB, ontumusnpoas shuffle-aza 1y MUHMMU3aUU BpeMEeHH BBINOJIHEHHS Ha Ki1acTepe.

4. Keiic: AHaJIuTHKa cOUMAJbHBIX ceTeil. [Imardopma commanbHBIX Meawa coOupaet
JTaHHBIE O B3aMMOJEHCTBUSAX Mosb3oBareneil. Mcnmons3ys Hive, manummre SQL-3ampoc amns
aHaJM3a TMaTTEPHOB CBS3€M MeXAy Mojb30BaTeslssMM Ha ocHOBe MapReduce-Bbruncnenuii, ¢
ONTUMU3AIMEN 115 OOJBIINX 0OBEMOB JaHHBIX.

5. Keiic: Monutopunr loT-ycrpoiictB. Komnanus ¢ loT-matunkamu cobupaet
CeHCOopHBIe aaHHbIe. Pa3paboraiite MapReduce-3anauy [uisi BBISIBICHUS aHOMAJUil B MOTOKax
JAHHBIX (HampuMep, NMUKOBBIC 3HAYCHMsI), HHTETPUPYS €€ C apXUTEKTYpOl pacmpeeneHHbIX
CUCTEM JIsl pEJIbHOTO BPEMEHH.
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HNHcTpyMeHTHI aHAJNM3a JaHHBIX B 3kocucteme Hadoop

1. Keiic: OnTumMu3anusi 3anpocoB K JaHHBIM Npojaak. Po3Hu4Has ceTh aHAIU3UPYET
npogaxu B Hive. OntuMusupyiite 3anpoc Ajs pacuera CpeJHUX MPOoIax Mo peruoHaM, UCIIOIb3Ys
NapTUIIMOHUPOBAHNE M CPABHUB MPOU3BOAUTENLHOCTE ¢ MPP-pemenuem Bpoae Greenplum.

2. Keiic: AnHaau3 Ja”HHbIX ¢ wucnoJgb3oBaHueM Spark RDD. Tenexkom-kommnaHus
obpabareiBaeT CDR-nanubie 380HKOB. Coznaiite Spark-npunoxxenue na RDD st punbrpanuu u
arperaliiyd JaHHbIX IO JUIMTEIbHOCTU 3BOHKOB, mepexons K DataFrame mns ontumuzaunuu
IIPOU3BOIUTEIILHOCTH.

3. Keiic: Mamunnoe oo0yudenue Ha Spark MLIib. IaTepHeT-Marasus nporHo3upyet
cinpoc Ha ToBapbel. Mcmomnw3yiite MLIib mast o0yueHuss Mojenu KiacTepu3ali Ha JaHHBIX O
nokymnkax, uHTerpupys Catalyst 1is ontuMuzanuu 3arnpocoB 1 Tungsten A ycKOpeHUsl.

4. Keiic: IloTokoBas 06padoTka codbiTnii. CepBUC CTPUMUHIA aHATU3UPYET IPOCMOTPHI
B peajbHOM BpemeHH. Peanusyiite Spark Streaming 11st mojcueTa nonyssipHbIX BUJICO, IEPEX OIS
K Structured Streaming 1715t 00pab0OTKM MUKpOOaTUei U BU3yaIH3allH TPEHIOB.

5. Keiic: CpaBuenne MPP u Spark. ®unancosas kommnanusi cpapauBaetr ClickHouse u
Spark ms amamuTuku TpaH3akuuii. Hamummure 3ampockl B 000MX MHCTPYMEHTaxX Uil pacueTa
BOJIATUJILHOCTH 1IeH, oNTUMHU3UPYs Hive-3ampock! 1 O1leHUBas TPOU3BOIUTENILHOCTD HA OOBIITNX
JTAaHHBIX.

NoSQL xpaHWJIMIIa U apXUTEKTYPbI JaHHBIX

1. Keiic: ITocTtpoenue Data Lake c¢ Delta Lake. Kommanus crpout Data Lake mns
XpPaHEHUsT HCTOPUYECKUX M IIOTOKOBBIX JaHHbIX. CIPOEKTHpYHTE apXHUTEKTypy ¢
ucnonp3oBanueM Delta Lake mms ACID-tpanzakuuii, uarerpupyst ETL-naiinnaiin mis 3arpy3ku
JAHHBIX U3 Pa3JIMYHbIX HCTOYHUKOB.

2. Keiic: Murpauusi Ha Iceberg. Crapran Murpupyer oT TPaJuIIMOHHBIX XPaHWIUIL K
Iceberg. Peanusyiite ETL-mponecc misi mapTULIMOHUPOBAHUS M BEPCHOHUPOBAHMS JIAHHBIX O
M0JIb30BaTeNsX, o0ecneunBast coBMecTUMocTh ¢ Hadoop-axocucreMoit.

3. Keiic: Lambda-apxutexkTypa 1is anaautuku. [Inardpopma e-commerce aHamu3upyer
noBefeHue nokymareneid. [loctpoiite Lambda-apxutektypy ¢ NoSQL (HBase) mns batch-
00paboTKH ¥ MOTOKOBOW aHANMUTUKH, BKiItouass ETL ans ouncTku JaHHBIX.

4. Keiic: Peanuzanusi npoexkTtHoro pemenusi. Komanna paspabaTeiBaeT cucCTEMY
pexoMeHauui. IloaroroBpTe NpoekTHOE pelleHue ¢ ucnoib3oBanueM ELT-mairuiaiiHOB B
Hadoop ans 06paboTku TaHHBIX OT3bIBOB, BKJIIOUAs 3aIIMTY MIPOEKTA C IEMOHCTpAIMeil KeiicoB
MaciTaOupoBaHUsL.

5. Keiic: Pa36op keiicoB u 3ammura. CTyeHuecKas rpynna aHaIM3UpyeT peabHbI Keiic
00paboTkK OONBIIMX JAaHHBIX B 37paBooXpaHeHHMU. Paszpaloraiite apxurextypy Data Lake c
Iceberg, peamuzyitte ETL/ELT nns aHOHUMHU3AIlMU JaHHBIX W TMOATOTOBBTE MPE3EHTAIUIO C
pa3bopoM NMPEUMYIIECTB U BBI30BOB.

IIpumepHbIe 3a1aHUi VIS KOJVIOKBHYMA
OcHoBbl cuctemsl Hadoop u MapReduce

1. OObsicHute ocHOBHBIE KOMIIOHEHTH apxuTekTypel Hadoop (HDFS, YARN,
MapReduce) u ux ponu B pacnpeneneHHoi oopaboTke nanHbIX. [IpuBenute npumep, kak HDFS
o0ecrieunBaeT 0TKa30yCTONUNBOCTb.

2. Komnanusa ananusupyer Jord BeO-cepBepa ¢ MHJUIMapaamu 3amuceil. Paspaboraiite
MapReduce-3aagy aj1s mojcyeTa YHUKAIbHBIX MOCETUTENEH 10 JHSM, ONTHMU3UPOBAB €€ IS
MHUHHMHU3ALMHU CETEBBIX 3aTpar B ¢aze shuffle.

3. Cnpoektupyiite kinacrep Hadoop mns o6padotku 1 Th maHHBIX B J€HB. YKaXKHTE
KOH(HTYpaImIo y3JI0B, BEIOOD (haillIoBOM CUCTEMBI U CTPATErHIO PETUTUKAIIMH JaHHBIX.

4. Omumure nattepd MapReduce nmst 3amaun WordCount. Kak 061 BBI MOAH(DUITPOBAIH
ero Ju1st 00paboTKH OOJBIINX TEKCTOBBIX (aiiyIoB C yIETOM CTOI-CJIOB M JIeMMaTH3aI1H?
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5. bank oOpabateiBaeT TpaH3akiuu kimeHToB. Cozmaiite MapReduce-nporpammy mist
pacuera cpenHero OajgaHca 1o permoHam, uHrterpupys ee ¢ Hive mns mociemyromero SQL-
aHayu3a.

6. CpaBuure MapReduce ¢ TpaguIMOHHBIMH MOJEISMU MApaUICIbHBIX BBIYMCICHUN
(manpumep, MPI). B xakux cuenapusx MapReduce 6osee rspdextuBeH, u mouemy?

7. Tlnardopma conmanbHBIX Meara coOupaeT ganHble o nocrax. Peanmusyiite MapReduce
JUISL BBISIBJICHHSI TPEHJIOBBIX XJIITErOB, ONTUMU3UPYS Al 0OpaOOTKH MOTOKOBBIX JAHHBIX B
peaJbHOM BPEMEHH.

8. Paspaboraiite ETL-naiinnaitn ¢ wucnons3oBanuem MapReduce s ouuctku u
arperanuu qaHabix u3 CSV-gaitnos B HDFS. Ykaxute maru u noreHuanbabie bottlenecks.

9. Kak Hive ynpomaer ananutuky Ha Hadoop? Ilpueaute npumep SQL-3ampoca B Hive
JUISL arperalyy JaHHbIX 110 KaTeropusiM, SKBuBaieHTHoro MapReduce-3anaue.

10. Komnanus IoT ananusupyer ceHcopHble gaHHbie. Co3naiite MapReduce-3amauy nis
JETeKIMU aHOMallui (HampuMep, NUKOBBIX 3HaueHui), unrerpupysd ¢ YARN mnsa ynpasnenus
pecypcami.

11. OO6wsacaute ponb YARN B skocucreme Hadoop. Kak oH ympasiser pecypcamu s
MapReduce-3ama4, 1 Kakue ONTUMH3ALUH BO3MOYKHBI /151 BHICOKOHATPY)KEHHBIX KJIaCTEPOB?

12. bubnuoreka ommdpossiBacT KHUTH. Pazpaboraiite MapReduce as nHaeKcauu CioB
U TIOMCKAa CHHOHMMOB, UCTIOJb3Yys nmarTepHsl Bpoae Inverted Index.

13. CropoekTtupyiite 0TKa3oycTolunBylo apxurekrypy Hadoop mist 00paboTku JaHHBIX B
obnake (AWS EMR). YVkaxute crpateruu 63kamna 1 BOCCTAaHOBIICHHUSI.

14. Kak ontumusupoBatb MapReduce-3amaun st Gonbmmx 0OBEMOB  JaHHBIX?
[IpuBenuTe MpuUMeEpHl TEXHUK, TAKUX KaK combiner u partitioner.

15. ®dunaHcoBas koMnaHHUs IpoOrHo3upyer pucku. Peanuzyiite MapReduce ans pacuera
BOJIATUJILHOCTH aKI[Uil HA OCHOBE UCTOPUYECKHX JAaHHBIX, HHTErpupys ¢ Hive mist Bu3yanuzanuu
pe3yNbTaToB.

HNucTpyMeHThI aHa/IM3a JaHHBIX B dkocucremMe Hadoop

1. OObsacuute pasnuny mexay RDD, DataFrame u Dataset B Apache Spark. B kakom
ciyuae DataFrame npeanourutensHee 1)1 aHATUTUKYA OOJIBIINX JAHHBIX?

2. PosnmuHas cerb aHaymsupyer npomaxu. Onrummsupyiite Hive-3anpoc st pacuera
Tor-10 NMpoyKTOB 1O pernoHaM, UCIOoJIb3ys MapTULIMOHUPOBaHUE U cpaBHUB ¢ Greenplum.

3. Pazpaboraiite Spark-mpunoxenne Ha RDD mns ¢unbTpanmm u arperanyy JIOTOB
cepsepa, nepexos k DataFrame ais ontuMu3anuy Npou3BOIUTEIILHOCTH.

4. Kak Catalyst onTumusupyet 3arpocsl B Spark? IlpuBenure nprmep J0ru4eckoro miaHa
i SQL-3ampoca u ero gpusnueckoi peanusanuu.

5. Tenexom-xkomnanus obpabateiBaeT CDR-nannbie. Co3zmaiite Spark Streaming-3amauy
JUIs IoJicueTa Tpaduka B pealbHOM BpeMeHHU, HHTerpupys Structured Streaming.

6. Cpasuaure ClickHouse n Hive o mpoussoautensHoctu st OLAP-3anpocos. Korma
BbIOpaTe MPP-pemenne BMecro Hadoop-sxocuctemsr?

7. HHrtepHer-Mara3zuH nporHosupyet copoc. Mcnonwssyiite MLIb ans xnacrepuzanumn
MOKYTIOK, OITUMHU3HPYs ¢ Tungsten /Uil yCKOpEHUs BBIYUCICHUMN.

8. Chpoektupyiite MmaiTuIaifH Ui MOTOKOBOW aHANMMTHKHU ¢ Spark Streaming, BKirouas
00paboTky MukpoOaTueit u nnterpauuto ¢ Kafka.

9. Kak Tungsten ymydmaer mpou3BoAUTENbHOCTh Spark? OOBsicHUTE PONb OQd-XuI
NaMsTH U BEKTOpPHU3alUU B 00paboTKe TaHHBIX.

10. dwunaHcoOBas KOMITaHUS aHATU3UpPYeET TpaH3akiuy. Harmmmmre 3anpockr B Hive 1 Spark
JUISL pacdeTra CKOJIB3AIIUX CPETHUX, OLICHUB ITPOU3BOIUTEILHOCTh Ha OOJIBIINX HA0Opax JTaHHBIX.

11. Onummute nponecc mamuHHOro odbydenus B MLIib. Kak unterpupoBats mojaenb
kjactepusauuu ¢ DataFrame nns npenckasanuii?

12. CepBuc cTpuMHUHTa OTCIICKHUBAET NMPOCMOTPHI. Peanu3yiite Structured Streaming st
BBISIBJICHHS TTOMYJIIPHBIX BUJICO, ONTUMHU3UPYS ISl HU3KOU JIATEHTHOCTH.
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13. Paspaloraiite cpaBHuTenbHBIN anamu3 MPP (Greenplum) u Spark nnst o6pa6otku 100
Tb naHHBIX. YKa)XUTE€ METPUKU POU3BOJIUTEILHOCTH U PEKOMEHIAlUH.

14. Kak  ontummsupoBath  Hive-zampockl ¢ HCHOJb30BAaHHEM  HMHAEKCOB U
MaTepHaIN30BaHHBIX MpeacTaBieHuit? [IpuBequTe npumMep Ui 3ampoca arperamum.

15. Ananutmdeckas muiarpopma oOpabareiBaeT ceHcopHble naHHble. Co3paiite Spark-
npuioxenue s anomaly detection ¢ MLIib, unterpupys Catalyst 1uis onTumMu3aium.

NoSQL xpaHu/IHIIA U APXUTEKTYPbI JAHHBIX

1. OO0wsacuure apxurekrypy Lambda-apxurekrypel. Kak ona coueraer batch- u stream-
00paboOTKy /ISl aHATMTUKU OOJIBIIINX JTaHHBIX ?

2. Kommanusa ctpour Data Lake. Cnpoextupyiite apxurektypy c¢ Delta Lake mns
00pabOTKM UCTOPUUECKHUX U MOTOKOBBIX TaHHBIX, ooecrieunBas ACID-Tpan3akium.

3. Paspaboraiitre ETL-naiirunaiin B Hadoop auist 3arpys3ku gansbeix u3 RDBMS B Iceberg,
BKJIIOYAsl TAPTULIMOHUPOBAHKE U BEPCHOHUPOBAHUE.

4. Yem ormmuaercs Delta Lake ot Iceberg B ynpaBnennn meraganaeivmu? [IpuBenure
pUMEep UCTOIb30BAHUS 111 BEPCUOHUPOBAHUS CXEM.

5. Crapran wmwurpupyer Ha NoSQL. Peanusyiite ELT-npomecc c¢ Iceberg nms
AQHOHMMHU3AIIMHU T10JIb30BATEILCKUX JaHHBIX, HHTErpupys ¢ Hadoop.

6. Kak moctpouts Data Lake ¢ ucrionszoBannem Lambda-apxurextypsi? Onummre poian
batch- u speed-cioeB B 06pabOTKe JaHHBIX.

7. Tlmardopma e-commerce aHanm3upyet nmoseaeHue. [locrpoiite Lambda-apxutexTypy ¢
HBase s batch-ananuTrky 1 TOTOKOBOM 00pabOTKH.

8. CnpoektupyiiTe TpoeKTHOE perieHue s cucteMbl pexomennmanuii ¢ ETL/ELT B
Hadoop, Bkito4as 3amuty ¢ JeMOHCTpallei MacIITabupoOBaHus.

9. Kak Iceberg obecmeunBaer coBmecTUMOCTh ¢ 3kocuctemoit Hadoop? Ilpusennte
pUMep UHTErpaluu ¢ Spark /Ui aHaTUTUKH.

10. 3mpaBooxpaHeHHE aHAIM3UPYET MEIUIMHCKHE AaHHble. Paszpabortaiite Data Lake c
Delta Lake nns anonnmuzanuu u ETL, moarotoBus npe3eHTaiuyio ¢ pa3dopom Kencos.

11. Onummte mnporecc MOArOTOBKM NpoekTHoro pemenus B Hadoop. Kakue srtambl
BKJIIOYAIOT aHAJIN3 TPeOOBaHM U peain3aiuio?

12. Komanna pa3spabarbiBaeT aHaMTUKY st [oT. Peanu3yiite apxutektypy ¢ Ieeberg mst
00paboTKu O0JBIIUX 00HEMOB JAHHBIX, BKIIIOUAs 3alIUTY MPOEKTA.

13. Pazpaboraiite pa3bop kefica mans murpanmu Ha Data Lake: or RDBMS «x Iceberg, c
OLIEHKOH NMPEeUMYyIIECTB U BHI30BOB.

14. Kak 3amumate mpoektel B Hadoop? IlpuBenute mpumep mpe3eHTAUUd C
nemoHcTpauueit ETL-namialiHa 1 METpUK IPOU3BOAUTEIILHOCTH.

15. ®unancoas kommanusi crpout Data Lake. Coszmaiite Lambda-apxurexktypy nis
aHAJTUTHKY TpaH3akuui, uaterpupys Delta Lake u pa3dop peanbHbIX KeficOB MacIITaOupOBaHHUSL.

IIpumepHoe onncaHue U KPUTEPUH OLIEHNBAHUS K MTOTOBOMY MPOEKTY

Onucanue npoexkra:

B pamkax wuTOroBoro mpoekta HeEOOXOIUMO pPa3pabdoTaTh KOMIUIEKCHOE pEIIeHHE IS
00paboTKM W aHanu3a OOJBIIMX JAHHBIX, JAEMOHCTpUpYIOIIlee TINyOOKoe IOHMMaHue |
NPaKTUYECKHE HABBIKK paOOTHl C OCHOBHBIMH TEXHOJOTHSIMU U WHCTPYMEHTAMH, U3YUYECHHBIMH B
xoze Kypca. IIpoekT noimkeH BKIIOYaTh pa3BepThiBaHMEe W ynpaienue Hadoop kmacrepowm,
peanmm3anuo MapReduce anroputmoB, ucnosibzoBanue Hive nist ananm3a JaHHBIX, TPUMEHEHNE
MPP-pemennii (ClickHouse niu GreenPlum) amnst o exkTuBHOM aHATUTUKH, a TAaKXKe BHEAPCHHE
Spark nns makeTHOM W TNOTOKOBOM 00paboTkM AaHHBIX. Kpome TOro, mpoexkT [doikKeH
nemMoHcTpupoBath uHTerpanuto ¢ Kafka mis opranmzanuy MmMoTOKOBOHM Iepenauyd JaHHBIX U
ucnonp3oBanue Cassandra B kauectBe NoSQL xpanunuma. B utoroBoMm pemeHnn Heo0X0auMO
IIPOJEMOHCTPUPOBATh COBPEMEHHBIE APXUTEKTYpHbIE IOAXOJAbl K IIOCTPOCHHUIO CHUCTEM
00paboTKH OOJBITUX TaHHBIX.

DNEeKTPOHHBIA JOKYMEHT



TpeOoBaHMs K IPOEKTY:
e PasBepreiBanme wu HacTpoiika Hadoop Kimactepa ¢ JeMOHCTpammed  ero
paboTOCIIOCOOHOCTH.
o Paspabotka u 3amyck MapReduce 3agad ist pemeHus: MPUKIAIHBIX 33/1a4 00pabOTKU
JTAaHHBIX.
e Co3manne u ontumu3zanmst Hive-3anpocoB [uis aHanm3a JaHHBIX, BKJIOYas paboTy c
HNapTULMOHUPOBAHUEM U MHAEKCAMHU.
e Ucnons3oBanue MPP-pemennii (ClickHouse wim GreenPlum) nnst BBIOJHEHUS
CJIO’KHBIX aHAJUTUYECKUX 3aIPOCOB.
o Peanmuzamus nakeTHOH 00pabOTKM NaHHBIX ¢ momombio Apache Spark, Bxirouas
ONTUMU3ALMIO TPOU3BOAUTEIIEHOCTH.
o Paszpabotrka motokoBoro mpuioxenus Ha Spark Streaming ¢ unrerpanueit Kafka mus
00pabOTKH JAHHBIX B PEAIbHOM BPEMEHH.
o Hcnonb3oBanue Cassandra Juist XpaHeHHS U YIPABJICHUS KIIIOU-3HAYCHUE TAHHBIMH C
yu€TOM TpeOOBaHUM K PEIIMKALIMK U COIJIaCOBAaHHOCTH.
e Omnucanue apxXuUTEKTypbl pPEIICHUs ¢ OOOCHOBAHMEM BBIOPAHHBIX TEXHOJOTUH U
HOJXO0/10B.
o JIOKyMEHTHpOBaHHE IMPOEKTa C TOAPOOHBIM ONHMCAHHEM JTAaloOB pPa3padOTKH,
KOH(pUrypauuii u pe3yabTaToB.
Kpurtepuu oneHnBanus:
1. Texun4eckasi KOpPEeKTHOCTb U MOJHOTA PellIeHUsI
o IlomHoTa peanu3anuy BCeX OCHOBHBIX KOMIIOHEHTOB COTJIACHO TPEOOBAHUSIM.
KoppekTHocTb 1 paboTocniocoOHocTh pazsepHyToro Hadoop kiacrepa.
[TpaBunbHOCTH U 3 PexTnBHOCTs MapReduce anroputmos.
KoppexTtHocTs n ontumusanus Hive-3ampocos.
O¢ddextuBHoe npumenenne MPP-pemienuit as aHaTUTUKH.
KoppexTHas peanusanus naketHoit oopadotku B Spark.
PaborocnocobHOCTE MOTOKOBOM 00pabOTKH € McHob30BaHueM Spark Streaming u
Kafka.
o IlpaBunpHoe ncnonb3oBanue Cassandra Juist XpaHEHUS JaHHbBIX.
2. ApXHMTeKTYpHOe pelieHHe U MHTerpanusi KOMIOHEeHTOB
o O00CHOBaHHOCTH BbIOOpA TEXHOJIOTUH U apXUTEKTYPHBIX MOJXOOB.
o I'pamoTHas uHTErpamus pa3JInyHbIX KOMIIOHEHTOB CUCTEMBI.
o CooTBeTCTBHE COBPEMEHHBIM MPAKTHKAM ITOCTPOSHUS CUCTEM OOJIBIINX JaHHBIX.
3. OnTuMu3anus U MacITabupyeMocTh
o Hannumne onTumu3anuil mporu3BOIUTENILHOCTH HA YPOBHE 3alIPOCOB U 00pabOTKHU
JTAaHHBIX.
o PaccmoTrpenune BOImpocoB MacITabupyeMOCTH B OTKa30yCTOMYUBOCTH.
4. JIokyMeHTHPOBAaHHE U NPe3eHTAlUs IPOEeKTa
o [lomHOTa M Ka4eCTBO TEXHUYECKOW JJOKYMEHTAIIHH.
o UYETKOCTb OMMCAHUS APXUTEKTYPHI, IPOLIECCOB U PE3YIHTATOB.
o KauectBo 1 HH)OPMATHBHOCTH MPE3EHTAIIMH UTOTOBOTO PEIIICHHS.
5. IlpakTHyeckasi HEHHOCTh U HHHOBAIHOHHOCTD
o [lpakTHueckasi IpUMEHUMOCTh PEIICHHUS K PEaTbHBIM 3a/[adaM.
o Hcnonp3oBaHMe COBpEMEHHBIX TEHACHLMI M MHHOBALIMOHHBIX IOJXO/J0B B
00paboTKe OONBIITUX TAHHBIX.

o O O O O O

3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUMILINHE (MOTYJIIO0)

Ne i/m 3ananue OTtBer Komnerenuus
1 YKaXuTe OCHOBHYIO KOMIIOHEHTY ISl XpaHEHUS JaHHBIX B HDFS YK-1
Hadoop.
2 VkaxkuTe MpuHINN pa3neneHus 3agad B MapReduce. Map and YK-1
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Reduce

3 VKaKuTe HHCTPYMEHT st aHamutiku SQL-on-Hadoop. Hive VK-1

4 VYkaxuTe NaTTepH Jyisi ONTUMHU3AIUN TPOU3BOIUTEIHOCTH Combiner YK-1
MapReduce.

5 Ykaxure paunoHanbHoe pemeHue st MPP-anann3a Greenplum OIIK-2
OOJIBIINX TAHHBIX.

6 VYkakuTe HHCTPYMEHT AJISl MPOABHHYTOM 00pabOTKU Catalyst OIIK-2
JaHHBIX B Spark.

7 VkaknTe XpaHWIHIIE I IOTOKOBOM 00pabOTKY B Apache Kafka OIIK-2
skocucreMe Hadoop.

8 VYKaxuTe apXuTeKTypy AJIs yIpaBieHus AaHHbIMU B Data Delta Lake OIIK-2
Lake.

9 YKaXHTe TUI JAaHHBIX IS PACTIPEACIEHHBIX BEIYUCIICHUN B RDD TIK-2
Spark.

10 YkaxuTe eqUHUILY H3MepeHus 3aaepkku B Cassandra. MULTUCEKYH BT TIK-2

11 YKaxxkute MaTeMaTUIeCKUN anmapar sl ONTUMU3AIHH CTaTUCTHKHU TIK-2
3armpocoB B Hive.

12 VKaKUTE HHCTPYMEHT JJIsl MAITMHHOTO 00y4eHust B Spark. MLIib IK-2

13 Yxaxute Gopmar Qaiina a1 HayIHO-TEXHHYECKOTO OTYeTa PDF IK-3
110 OOJIBIINM JAHHBIM.

14 VYkakuTe OCHOBHOH pa3jiel MPe3eHTAlUH 110 pe3yIbTaTaM Beenenune IK-3
nccnenosanns Hadoop.

15 VKaKUTE HHCTPYMEHT ISl CO3JIaHUS JHarpaMm Visio IK-3
apXUTEKTYypHl B otyete 1Mo NoSQL.

16 VYkaxkure TN MyONHUKaluK pe3yIbTaToB aHaIHn3a Cratbs IK-3
MTOTOKOBOM 00pabOTKH.

17 VYKkaxuTe Ha3BaHNE CTaHJApTa YIPABICHUS MPOEKTAMHU AJIS PMBOK I1K-8
OOJIBIINX JAHHBIX.

18 VYKaknuTe KOIMIECTBO OCHOBHBIX (a3 )KHU3HEHHOTO MK 5 K-8
npoekta B ETL -nalinnaiinax.

19 YKaxxurte poJib B KOMaHJI€, OTBEYAIOLIYIO 32 HHTEIPALIUIO Data Engineer T1K-8
Kafka B npoekre.

20 YKaxXuTe TEPMHH JJIs TUIAHUPOBAHUS MacIITaOMPOBaHUS Peruxarust K-8

knacrepa Cassandra.
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