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1. Kparkasi XapakTepucTHKA TUCHUNIMHBI (MOTYJIs)

Pabouas mporpamma aucuuiuimHbel (Moayis) «Cuctembl 00paOOTKH OOJBIINX JTaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAyKu», Npodpmib «MaremMaTuka U KOMIBIOTEPHBIE HAyKH», YTBEPXKIECHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3zyuenne aucuurumanel (Moayisi) «CuctemMbl 0OpabOTKU OONBIIMX JAHHBIX» MO3BOJISET
OCBOUTb COBPEMEHHBIE METO/IbI U TEXHOJIOTUHU 3((HEKTUBHOIO XpaHEHUs, 00pabOTKU M aHaIu3a
OTPOMHBIX 00BEMOB MH(MOPMAIMH, YTO KPUTUYHO IJISi MPUHATHS OOOCHOBAHHBIX pEIICHUH B
OusHece M Hayke. OTH 3HaHUS O00OECIEUMBAIOT KOHKYPEHTOCIIOCOOHOCTh CHELHAIUCTOB B
YCIIOBHAX CTPEMUTENILHOTO pOCTa TaHHBIX U BocTpeboBaHHOCTH Big Data-penieHuii B pa3ianyHbIX
oTpacysix.

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

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTHka ¥ KOMIBIOTEpHBIC HAYKW», TPOPHIH
«MareMaTuKka U KOMIIBIOTEPHBIE HayKu», (OpMHpyeMyr0 ydacTHUKaMHU 0Opa3oBaTeNIbHBIX
OTHOLIEHHUM.

Jucnunnuza (MOyib) sIBIsIETCS BBIOOPHOM U JOCTYIHA JIsl M3yueHus Ha 3 uiu 4 Kypce B
5, 6, 7, 8 cemecTpax Ha BBIOOP MOCIIE€ YCIEIIHOTO OCBOCHUS AUCHUIUIMH «Pa3paboTka Ha Rust»
win «Pa3paboTtka Ha C++» mnm «Pa3zpaborka Ha Java», «PacmpeneneHHble cuctemb», «basbl
JAHHBIX».

Heab u3yyeHuss TUCHUNIMHBI (MOAyJs). (GOPMHUPOBAHHE HABBIKOB MPOCKTUPOBAHUS,
BHEJIPEHUS U IKCIUTyaTalli MacIITa0OMPyeMbIX CUCTEM i cOOpa, XpaHeHHsI U aHaIn3a OOJBIINX
00BEMOB JTAHHBIX C HCIIOJIB30BAHIEM COBPEMEHHBIX TEXHOJIOTHI U HHCTPYMEHTOB.

3agauun u3y4eHust JMCHUILIMHBI (MOIYJIS):

— H3YYUTh OCHOBHBIEC TEXHOJIOTHH U apPXUTEKTYPhl CUCTEM 00pabOTKH OOJBIINUX TaHHBIX,
Bkitouast Hadoop, Spark u NoSQL 6a3bl naHHBIX;

— OCBOUTH METOJBI aHaIW3a W BH3yaJIHW3alldd OOJBIINX JAHHBIX C NPUMCHCHHEM
ITOPUTMOB MAITUHHOTO OOYYCHHS U CTATHCTUYCCKUX MOJICIICH;

— OCBOUTH HAaBBIKM MPOCKTHUPOBAHUS W peaTH3alliil MaCIITA0UPYEMBIX PEIICHUN IS
00paboTKH OOJBIINUX JaHHBIX B 00JAYHBIX U PaCIpe/IeICHHBIX Cpe/iax.

B pe3ysibTare ocBOeHUSs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCS T0JIZKEeH

3HaAMb:

— OCHOBHBIC IOHSTHSI U APXUTEKTYPY paclpeIeIeHHbIX BEIUUCIUTENBHBIX CHCTEM;

— mnpuHiUnel pabotet MapReduce anropuTMOB W HX TPUMEHEHHUS JUIsI 0O0pabOTKH
OOJIBIINX JaHHBIX,

— 0co0eHHOCTH U BO3MOkHOCTH SQL-niotoO6Horo nnrepdeiica Hive nis ananmsa naHHBIX
B Hadoop;

ymembw:

— pasBepThiBaHuE 1 yrpasienue Hadoop xmacrepowm;

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

— mwHanucanue u ontummzanmus MapReduce 3amau wHa Hadoop mis sddextuBHOI
00paboOTKH JaHHBIX;

— CO3[aHWE W BHINOJHEHWE 3ampocoB B Hive, aHamm3 W yCTpaHEHHE Y3KHX MECT B
3arpocax;

e1a0emo:

— WUHCTpYMEHTaMHu HKocucTeMbl Hadoop s co3maHus W ONTUMH3AIMHA CHUCTEM
00paboTKH OOJBIINX TaHHBIX;
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— TMpPaKTHUKOH NpPUMEHEHHs aIropuTMOB Ha ocHoBe MapReduce mns pemienus
NPaKTUYECKHX 3a/1a4 B 007acTH OONBIINX TaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
pabOTHUKaMU YHUBEPCUTETA U B POpPME CAMOCTOSATENILHONU PabOThI 00yUYarOIIUXCS:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUcHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSITh CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTABIICHHBIX 33144 VK-1.2. YMeeT KpUTUYECKU OLICHUBATh
UCTOYHUKHU HH(OpMALINU 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 MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nH(popMaIuu, (GOpMyITNPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. CrniocoOeH MpOBOANTH OIIK-2.1. 3HaeT OCHOBHBIE TEHACHIIUHA U
WCCIIEIOBAaHNE U aHAIH3 XapaKTePUCTHKH PHIHKA
pBIHKA HHPOPMALIMOHHBIX WHPOPMAIIMOHHBIX 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 TEXHOJIOTHH
IK-2. Crioco0eH HCIT0Jb30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMATUUECKHE
COOTBETCTBYIOIIUI METO/IbI U UHCTPYMEHTAIILHBIC
MaTeMaTH4YeCKHUil armapar u CpeICTBa, IPUMEHSIEMBIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3alui HHPOPMALUH MaTEeMaTHYECKUH armapar Jis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. Hmeet npakTHYECKHiA OMBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
WHPOPMAITUH B PaMKax
UCCIIEIOBATENBCKUX ITPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHHUYCCKHEC OTUCTHI,

o opMIIEHHUS HAYYHO-TEXHUUECKUX
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MpPE3CHTAllMU, HAYYHBIC
MyONHKAIIH TT0 pe3ybTaTaM

OTYETOB, PE3CHTALUHN U
1y OJIMKaITHi

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 o pyKOBOJICTBOM 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 POCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yu4acTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pasaesia JUCHHUILIHHBI AyautopHas padora (Texyumii
(MoayJin) Jlexkiun CeMuHapsbl Koutpo | CamocTosiTenb KOHTPOJIbL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 OCHOBBI CHCTEMBI 8 8 30 Keiic
Hadoop m MapReduce
2 WHCcTpyMeHTH aHamM3a 8 8 2 30 Keiic
JAHHBIX B SKOCHCTEME
Hadoop
3 IToTrokoBas 06paboTKa 6 6 2 30 Keiic
JAHHBIX U
WHCTPYMEHTHI
B3aUMOJICUCTBHUS
4 NoSQL xpanunuina u 8 8 2 32 Keiic
APXUTCKTYPHI JaHHBIX [Tpoekr
3auem c ouenkoi 2
Hmozo: 30 30 8 122
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Neni/n HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM

AUCHHUIJIMHBI (MOYJIs1)

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 HHcTpymMeHTs! aHanu3a JaHHbx B | Ontumuzanust 3amnpocoB 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 nanHbix 1 | OcHoBbl Apache Kafka u mHTerpaius morokoB ganHbx. NoSQL
WHCTPYMEHTHI B3aUMOJICHCTBHSI xpanmnuma: Cassandra MoJieNlb TaHHBIX U 3arpockl. ONTHMU3AIHS
Cassandra u MacmTabupoBaHUE KIacTepa
4 NoSQL xpanwmma u Apxurtextypsl Data Lake: Lambda, Delta Lake, Iceberg. [Toctpoenue

APXUTEKTYPBI JaHHBIX

ETL/ELT naiinuaiinoB B akocucreme Hadoop. [Toarororka u
peanu3anys NPOEKTHBIX pelIeHUH. 3alyTa MpoeKTOB U pa3doop KelcoB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTeT  pacnojaraeT IOJHBIM  HAOOpPOM  JIMIEH3HOHHOTO M CBOOOIHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BATENIFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBI IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynenram o0ecriedeH yJalleHHBIH JIOCTYIl K COBPEMEHHBIM MpPO(ECCHOHAIBHBIM 0a3am
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Bonkosa, II. A. Cratuctuueckass oOpaOoTKa NaHHBIX B Y4eOHO-HCCIEI0BATEIbCKUX
paborax : yuebnoe mocobue / [1.A. Bonkosa, A.b. lllunynos. — Mocksa : ®OPYM : UHOPA -
M, 2022. — 96 c. — (Bricmee oOpa3zoBanue: bakamaBpuar). - ISBN 978-5-00091-710-7. - Tekcr
: anektponubIid. - URL: https://znanium.com/catalog/product/1862854

2. Maptumms, C. A. baszsl gannsix. [Ipaktuyeckoe npumenenne CYBJ] SQL u NoSQL-
TUNA JJIS1 TPOSKTHPOBAHUS MH(POPMAIMOHHBIX cUCTeM : ydeOHoe mocobue / C.A. MapTtumms,
B.JI. CumonoB, M.B. Xpanuenko. — MockBa : ®OPYM : UHOPA-M, 2024. — 368 c. —
(Beicmee oOpazoBanme). - ISBN 978-5-8199-0946-1. - Tekcr : anekrponHbid. - URL:
https://znanium.ru/catalog/product/2096940

/Jlonoanumensvhasn numepamypa:

1. Maprunmmn, C. A. ba3sl nannbix: Pabora c¢ pacnpeneieHHbIMEU 0a3aMu JaHHBIX U
daitnoBeiMu cuctemamu Ha mpumepe MongoDB n HDFS ¢ ucnons3oBanunem Node.js, Express.js,
Apache Spark u Scala : yue6noe nocobue / C.A. Maptumun, B.JI. Cumonos, M.B. XpamnueHko.
— Mocksa : UHOPA-M, 2023. — 235 c. + Jlon. matepuansl [DIEKTPOHHBIN pecypc]. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-16-015643-9. - TekcT : 21eKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2111334

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIOKAPHBIM IPaBUJIaM M HOPMaM M oOecreunBaroleil mpoBeieHne Beex
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00yJaronuMXcs, MPETYCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayAUTOPUH JIIsl IPOBEACHMSI 3aHATUI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENBHOM paOOThl U MOMEIICHUS Ul XpaHEHHUs U MPOPHUIAKTHIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCIUIUIMHBI (MOAYIA) oOecTieunBaeTcsl B y4eOHBIX ayIUTOPHUSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEeUMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomerieHus 7151 CaMOCTOATENBHOM paboTh 00y4arOIUXCsl, B TOM YUCIIE IPUCTIOCOOTICHHbIE
JUISL MCTIONB30BaHUsI MHBAJIMIAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
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OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
obOecriedeHHEeM  JIOCTylla B  JJCKTPOHHYIO  HH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
YHuBepcurera.

OOyuarmumcsi MNPeoCTaBiIseTcss AOCTyn (B TOM 4YHCIE YAQJICHHBIH) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHClie DJIGKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPOQECCHOHATBHBIM 0Oa3am
JAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Cceblika
(M3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snexkrponnas oudmauoteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | basa mannsex ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparum

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX MPH  OCYHICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJI0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
IPOrPaMMHOTO  OOECIICYCHHSI, COBPEMEHHbIE TMPOPECCHOHANIbHBIE 0a3bl  JaHHBIX H
MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
Bpay3sepbI:
Sunexc.Bpaysep OTEYECTBEHHOE CBOOO/IHO pacIipoCTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IMporpaMmmHoe oGecniedeHue 151 IVIAHMPOBAHUS M Y4eTa BPeMEHM:
Toggle app | 3apyOexHoe | CcBOOOHO pacIpocTpaHsieMoe
CucteMsbl ynpapjieHHs] TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exmnoe | nuuensuonnoe
CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOE
Cucrtemsbl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CnpaBo4YHO-TPABOBBIE CHCTEMBI:
Koncynsrantllinroc: cipaBoyHO-IIpaBoBast OTEYECTBEHHOE JINLIEH3UOHHOE
cucTeMa
CpencrBa aHTMBHPYCHOM 3aIIMTHI:
Kaspersky Endpoint Security ast 6usneca OTEYECTBECHHOE JIMLEH3UOHHOE
Cranpaprasii Russian Edition
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexkHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucrtembl ynpaJjeHusi oudanorpaduyeckoii uHdopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Docker 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe

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

B mpouecce n3ydenus quciumiivibl (Moayssi) «CructeMbl 00pabOTKH OONBIIUX TaHHBIX)» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKUE BHJIBI yU4eOHOW pabOThI, Kak
JICKIIMW, CEMHHApbI, KEHChI, MPOCKT, a TaKXe pa3IMYHbIC BHJBl CaAMOCTOATEIBHOW PaOOTHI
oOydJarouuxcsi IO 3aJlaHUI0  TIPEenojaBaTelis, HalpaBJICHHbIE Ha pPa3BUTHE HABHIKOB
po)eCCHOHAIBHON JICKCUKH, 3aKPEIUICHUE MPAKTHYECKUX MPOGECCHOHAIBHBIX KOMIICTECHIINH,
MOOIIPEHNUE UHUITUATHB.

Jlekyuss —  CUCTEMAaTH4YeCKOEe, IIOCJIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTeneM y4eOHOro MaTepHaia, Kak paBuio, TCOPETHUECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIIEKT JIEKLHH: KPaTKO U CXEMaTUYHO
(¢uKcUpoBaThb OCHOBHBIE WJIEU, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISATh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJIHEHHUS, U NOIBITATHCS HAWTHU OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT c(OpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IIpenoaaBaTesio Ha KOHCYJIbTALUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 3T0 ¢Gopma y4eOHOro 3aHATHs, MPOBOJMMAs B Y4eOHOM 3aBEJCHHUU IOJ
PYKOBOJCTBOM TIpenojaBareis, TIJe CTYACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IlaHUSAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMM, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYaCTBOBATh B
oOcyxxaeHuu. Takxe MoJIe3HO MOATOTOBUThH BOIPOCHI U UJIEU JUIsl 0OCYKIEHUS, YTO IMOMOKET
ri1y0e MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keiic — mpaxktudeckas paboTa CTYIEHTOB HaJl pealbHBIMH WM CMOJCIUPOBAHHBIMHU
3a7la4aMu, YTO MO3BOJISET CTYACHTY IIPUMEHATh TEOPETUUECKUE 3HAHUS HA TPAKTUKE.

CTyaeHT caMOCTOATENHFHO pa3pabaThiBaeT CTPATETHIO PEIICHUS TOCTABIEHHOM 3a]a4H, YTO
CIOCOOCTBYET Pa3BUTHIO HABBIKOB KPUTHUYECKOTO MBINUICHHUS M CAMOCTOSITENIEHOTO TPUHSTHUS
pemeruit. Takoil moxo 1 moMoraeT mOArOTOBUTE OYAYITUX CIEIUATNCTOB K pealbHBIM BBI30BaM
B UX MPOQeCcCUOHATBHON IeATETHHOCTH.

IIpoexm — uccnengoBarenbckas paboTa 1o Kypey U IMpe3eHTalus pe3yibTaToB.
Jns ycnemHod MOATOTOBKA K IMPOEKTY: YETKO OMNpEAeNIUTE Led U 33Jaud IMPOEKTa,
pacmpenenuTe poiM W OO0S3aHHOCTH MEXKAY YYaCTHHKAMH, a TaKKe YCTAaHOBUTE CPOKHU
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BBITIOJTHEHHS KQKI0M YacTh paboThl. PeryssipHo mpoBouTe BCTpEUr I 00CYKACHUS Mporpecca
U PeIleHHs] BO3HUKAIOLIUX BOIPOCOB.

Camocmosmenvras paboma — padoTa CTYICHTOB, HaIpaBJeHHas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosTeIbHOM PabOThI CTYIEHTHI B3aUMOICHCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH MPEIoiaBares. 3a1aud CTyeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIEKIIUi (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUSOHBIX MaTEPHATIOB, TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIIEI0OBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO}IyJ’IlO)

Kpurepun noJiyyenusi ypoBHSI M OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminHae (MoayJo) «CucreMbl 00padoTKH 0O0JIbIINUX JAHHBIX»

OueHuBanue ypoBHS Y4€OHBIX JOCTIXKEHUH, OOyYarOMIMXCs MO TUCIHUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OYEHKOU, TIPU DTOM TIPOBOJUTCS OIICHKA KOMIICTCHIMHA, C(HOPMHPOBAHHBIX IIO
TUCIUILINHE.

I[Hﬂ OLCHUBAHWA TCKYLICIO KOHTPOJIA YCIICBACMOCTU H HpOMe)I(YTOqHOﬁ arrecraiguu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
nATUOAJUIPHOU IIKAJION CIAEAYIOIMM 00pa3oM, €ClIM HHOE HE YKa3aHO B CHJUIA0YCe TUCIMILIUHBIL:

HsaTudannbuas OO0mas xapakTepucTuka pe3yJabTara
JdecaTnbanibHas oueHkKa
OLICHKA 00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)
10 OTin4HO CTyZIeHT IIOJIHOCTBIO BJaJICET 3HAHUSIMH,
9 OTIHYHO M3NIO)KEHHBIMA B pabodell mporpamme, H
8 OTANYHO DIyOOKO  OCMBICHSCT — muciuiuiuHy. OH

CaMOCTOSITEITLHO " JIOTHYECKH
MOCJIETOBATEILHO OTBEYAET Ha BCE BOMPOCHI,
aKLEHTHUpPYs BHUMaHMEe Ha  Haubonee
B2KHOM. YwMmeer aHAJIM3UPOBATb,
CPaBHMBATH, Ki1acCU(PUITUPOBATH, 00001I1aTh,
KOHKPETHU3UPOBAaTh W CHUCTEMATH3UPOBAThH
W3YUYCHHBI MaTepuall, BBIICISS KITFOUYEBbIC
MOMCECHTHI u yCTaHaBJIMBas MIPpUIUHHO-
CJIC/ICTBEHHBIE CBS3H. UeTko (GopMmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ybTATHI aHaJIN30B u JIPYTUX
HCCIIC/IOBAHNMN, & TaKXKe PeliaeT CIOXHBIC
3agaun. CTyIeHT XOpOomo 3HAKOM C
METOAaMHU HCCIEIOBaHUS, HEOOXOIUMBIMH
JJIL HpaKTH‘IeCKOfI ACATCIIBHOCTH, U YMECT
CBA3BIBATH TCOPETUYCCKHUEC ACIICKThI
JUCLUIUIMHBL (MOZYJSI) € MPaKTUYeCKUMH

3aJlaYaMu.
Xoporro CryneHT oOnamaeT 3HAHHWSAMHU IIpeIMeTa
6 Xopomio IOYTH B TIONHOM oO0BeMe pabouei

nporpaMMbl U CaMOCTOATEIIBHO, JIOTUYCCKU
OCJICA0BAaTCIbHO U BCECTOPOHHE OTBEYACT
Ha BCC BOIPOCHI, AKICHTHUPYS BHUMAHNUC HaA

HambOoJsee 3HaYMMBIX MOMeHTax. OH ymeeT
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JecaTubaIbHast OlleHKA

IIaTnoéananLHas
OILICHKA

OO0uas xapakTepucTUKa pe3yjabTaTa
00y4YeHus1 Mo JUCHUILTUHE (MOYJIIO)

AHAJIM3UPOBATh, CPaBHHBATB,
KJTacCH(PHUIMPOBATS, 0060011aTh,
KOHKPETH3UPOBaTh M CHUCTEMATH3HPOBATH
W3YYCHHBI  MaTepuall, BBIJEISSI  €ro
KIIOYEBbIC aCleKThl W yCTaHABIUBAs
MIPUYHUHHO-CJICJICTBCHHBIC CBSI3H.
dopMynupyeT CBOM OTBETHI, YBEPECHHO
HWHTEPIIPETUPYET PE3YJIbTAaThl aHATU30B H
JIPYTHX WCCICMIOBAaHUM, a TaKkKe pelacT
CJIOKHBIE CHTYyallMOHHBIe 3a1auu. CTyeHT
XOPOILIO 3HAaKOM c METOIaMH
WCCIIC/IOBAHUS,  HEOOXOJAUMBIMU  JIJISI
HpaKTH‘-ICCKOﬁ ACATCIIBHOCTH, W YMECT
CBA3bBIBATh TCOPECTUICCKUC ACIICKThI
MpeaMeTa ¢ MPAKTUICCKUMHU 3a][adaMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT obOnamaer 0a30BBIMH 3HAHUSMHU
10 AUCUUITIIHE (MOIYJIIO), HO HCIIBITHIBACT
TPYJHOCTH IIPH CAMOCTOSITEIBHBIX OTBETax
U UCIIOJIb3YET HETOUHbIC (hOpMYTUPOBKU. B
XO0ZIC OTBETOB OH JIONyCKaeT OIIHOKH,
Kacarommecss CyTH BompocoB. CTyIneHT
CIOCOOEH pelIaTh TOJIBKO CaMble MIPOCTHIC
3a7a4d M BIAJEeT JHMIIb MHHUMAJIbHBIM
HabOPOM METOJIOB MCCIICIOBAHHUSI.

He cnan

He cnan

He cnan

CtyneHT He oBiagen o0s3aTelbHBIM
MHUHHUMYMOM 3HAaHUH II0 npeaMeTy U HE
MOXET OTBETUTHh HA BOIPOCHI, JTAXKE CECIH
IpenojiaBareNib 3a/aeT JIOMOJHUTEIbHEIC
HABOJISIIINE BOMPOCHL.

Huctumumaa  (Monynb) «CucremMbl 0OpaOOTKM  OOJIBIIMX — JIaHHBIX»  OLIEHHWBAETCS
CJIEAYIOIIUM 00pa3oM:
AKTHBHOCTH Bec |KoumuecTBo Onucanune

Keiic 40% 4 [MpakTuydeckas paboTa CTyIEHTOB HaJl peabHBIMH WU
CMOJICTTMPOBAHHBIMH 331a9aMH, YTO TIO3BOJISIET CTYACHTY
IMIPUMCHSATHb TCOPETUUCCKUEC 3HAHUSA HA IIPAKTUKE

[Ipoekt 30% 1 Hccnenoparesbckas paboTa 1Mo AUCHUILIUHE (MOIYIII0) U
NpEe3CHTAIINS PE3YJIbTATOB

3ager c onenkoii | 30% 1 [MucbMeHHast WM yCTHast paboTa HaJl 3a/IaHUeM,
HaIpaBJICHHBIM Ha TIPOBEPKY MOIYYCHHBIX 3HAHUI U HAaBBIKOB
10 TUCHUIUTHHE (MOYJIIO)

@opmyJia pacyéTa HTOrOBOI OLIEHKH 0 JMCUUILIHHE (MOAY110) «CHrcTeMbl 00padoTKH
ooabmmx gaHHbIX»: «0,4 x cpennee 3a kelickl + 0,3 X mpoekTsl + 0,3 X 3a4€T ¢ OICHKOM».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMXCS 110 JMCHHUIINHE (MOLYJII0)
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OcHoBbl cucrtembl Hadoop u MapReduce

1. Keiic: Anaau3 Jjoros Be0-cepBepa. Kommanus oOpabarbiBaeT MWJUTHOHBI 3amuceit
JoroB ¢ BeO-cepsepa. Mcnonb3ys MapReduce, pazpaboraiite 3agauy ajs nojacyera KoJauMyecTBa
3anpocoB 1o [P-agpecam u BbIsBIEHUS HauOOJee aKTUBHBIX M0JIb30BaTENICH, ONTUMU3UPOBAB €€
JUIS CHYDKEHMSI CeTEBBIX 3aTpar.

2. Keiic: O0OpadoTka TeKCTOBBIX [aHHBIX. bubnuoreka onUQpPOBBHIBACT KHUTU H
HyX/1aeTcst B uHaekcauuu cioB. Co3paiite MapReduce-3anady ans mojcyera 4acToThl CJIOB B
KOpITyce TEKCTOB, UCIOJB3ys naTTepHbl Bpoae WordCount, 1 HHTETpUPYHTE €€ ¢ apXUTEKTYpOi
Hadoop nist pacnpenenenHoi o0paboTKH.

3. Keiic: Arperanuss (MHAHCOBBIX TpaH3aKuMii. bank aHanM3upyer eXeIHEBHbIC
TPaH3aKIMHU KIMeHTOB. Peanu3syiite MapReduce-nporpammy [uis arperauu CyMM 10 KaTeropHsIM
pacxojoB, ontumusuposas shuffle-aza 1y MUHMMU3aIUU BpeMEeHH BBITIOJIHEHHS Ha Ki1acTepe.

4. Keiic: AHAJIMTHKA COUMAJbHBIX ceTeil. [Itarpopma commanbHBIX Meaua coOupaet
JaHHBIE O B3aMMOJCHCTBUSX Mosib3oBareneil. Mcnonb3ys Hive, manummre SQL-3ampoc mms
aHaju3a MaTTEepPHOB CBsA3el MEXAy Iosb3oBaresssMu Ha ocHoBe MapReduce-Bbruncienuit, c
ONTUMU3ALMEH 17151 OOJBIITUX 00HEMOB JIAHHBIX.

5. Keiic: Mounutopunr loT-ycrpoiictB. Komnanuss ¢ loT-matunkamu cobupaer
ceHcopuble AaHHbie. Pa3paboraiite MapReduce-3amauy juisi BRISIBJICHUS aHOMAJIMK B MOTOKax
JAHHBIX (HampuMep, NMUKOBbIE 3HAUEHMs), UHTETPUPYS €€ C apXUTEKTYpOil pacpeeseHHbIX
CUCTEM JIsl pEJIbHOI'O BPEMEHH.

HucTpyMeHTHI aHAIM3a JaHHBIX B 3kocucreme Hadoop

1. Keiic: OnTuMu3anusi 3anpocoB K JaHHBIM Npojax. Po3HW4YHAs ceThb aHAIU3UPYET
npoaaxu B Hive. OntumMusupyiite 3anpoc [uis pacueTa CpeiHUX MPOJIax 110 peruoHaM, UCTIOIb3Ys
NapTULHOHUPOBAHUE U CPABHUB MPOU3BOAUTENLHOCTE ¢ MPP-pemenuem Bpoae Greenplum.

2. Keiic: AnHaau3 JaHHbBIX ¢ wucnoJgb3oBaHueM Spark RDD. Tenekom-komMnaHus
obpabareiBaeT CDR-nannbie 380HK0B. Co3naiite Spark-npunoxenne na RDD mst punbrpanmm u
arperaliiyd JIJaHHBIX 110 JUIMTEIBHOCTH 3BOHKOB, mepexois k DataFrame nns ontummzanuun
MIPOU3BOIUTEIILHOCTH.

3. Keiic: MammnHoe o0yuyenue Ha Spark MLIib. UnTepHeT-Marasun mnporsosupyer
cripoc Ha ToBapel. Mcnone3yiite MLIib st oOydenus Mmoienu KiacTepU3allMi Ha JTaHHBIX O
nokynkax, uarerpupys Catalyst ans ontumuszanuu 3anpocoB U Tungsten a1 yCKOpEHHUsL.

4. Keiic: IloroxoBas 06padoTka codbiTHii. CepBUC CTPUMUHTA aHATU3UPYET IPOCMOTPHI
B peaJisHOM BpeMeHH. Peanu3syiite Spark Streaming ai1s moacyera nonyasipHbIX BHIEO, IIEPEXO0s
K Structured Streaming 111 06pab0OTKM MUKpoOaTueil 1 BU3yaau3aluu TPEHOB.

5. Keiic: CpaBHenue MPP u Spark. ®unancoBas komnanusi cpaBHuBaer ClickHouse u
Spark ans ananutuku Tpanzakiuil. Hanumure 3anpocsl B 000MX MHCTpyMEHTax AJisl pacdera
BOJIATHJIHOCTH 1IeH, oNTUMHU3UpYs Hive-3ampocel 1 olieHuBasi IpOU3BOIUTEILHOCTh Ha OOIBIINX
JTAaHHBIX.

NoSQL xpaHuauIa U apXuTeKTypPbl JaHHBIX

1. Keiic: ITocTpoenne Data Lake ¢ Delta Lake. Komnanus crpout Data Lake nns
XpPaHEHUsT HCTOPUYECKUX M TIOTOKOBBIX JaHHBIX. CIpPOEKTHpYHTE apXHUTEKTypy ¢
ucnonszoBanueM Delta Lake ans ACID-tpan3akumii, unrerpupys ETL-naiinnaiin mist 3arpysku
JAHHBIX U3 Pa3JIMYHbIX HCTOUYHUKOB.

2. Keiic: Murpauusi Ha Iceberg. Crapran MurpupyeT oT TPaaUIMOHHBIX XPaHIMIUIL K
Iceberg. Peanusyiite ETL-mporecc st mapTULMOHUPOBAHUS M BEPCHOHUPOBAHMS JIAHHBIX O
MoJIb30BaTeNsX, odecneunBasi coBMecTuMocTh ¢ Hadoop-akocucreMoii.

3. Keiic: Lambda-apxurekTypa i anaautuku. [Inardpopma e-commerce aHamu3upyer
noBefeHue mokymarenend. [loctpoiite Lambda-apxutektypy ¢ NoSQL (HBase) mns batch-
00paboTKK ¥ MOTOKOBOW aHANMUTUKH, BKItouass ETL nnst ouncTku JaHHBIX.
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4. Keiic: Peanu3zanusi npoexkTHoro pemeHus. Komanga pa3pa0aThiBaeT CHCTEMY
pekomenpauuii. [loaroToBeTe MPOEKTHOE pelIieHUE ¢ ucnosib3oBanueM ELT-nmainnaiiHOB B
Hadoop nns 06paboTku JaHHBIX OT3BIBOB, BKIFOYAs 3aIUTYy IPOEKTa C JEMOHCTpalHel KelcoB
MacIITaOMpOBaHUSI.

5. Keiic: Pa3oop keiicoB u 3amura. CTyneHuecKas rpymma aHaIM3upyeT peaabHbIi Keic
00paboTku OONBIIMX JAaHHBIX B 37ApaBoOXpaHeHuu. Paszpaboraiite apxurektypy Data Lake c
Iceberg, peamuzyitte ETL/ELT nnsa aHOHUMHU3AIlMU JaHHBIX M IMOATOTOBBTE MPE3CHTAIUIO C
paz00pOM MPEUMYILIECTB U BHI30BOB.

IIpumepHoe onMcaHue U KPUTEPUH OLEHUBAHUS K HTOTOBOMY MPOEKTY

Onucanue npoekra:

B pamkax HTOroBOrO NpOEKTa HEOOXOIMMO pPa3padoTaTh KOMIUIEKCHOE PEIICHHE IS
00paboTKM W aHanu3a OOJBIIMX JAHHBIX, JAEMOHCTpUpYIOLIee TIyOOKOe TOHMMaHHE |
NPaKTUYECKHE HABBIKK PaOOTHI C OCHOBHBIMHU TEXHOJIOTHSIMA U MHCTPYMEHTAMHU, U3YUYECHHBIMH B
xone Kypca. IIpoekT noipkeH BKIIOYaTh pasBepThiBaHue W ympasienue Hadoop kmacrepowm,
peanu3anuo MapReduce anroputmoB, ucnosib3oBanue Hive i aHanu3a TaHHBIX, IPUMECHCHHE
MPP-pemennii (ClickHouse nimn GreenPlum) amst 5 pekTrBHOM aHATUTHKY, a TAaK)KEe BHEAPEHHE
Spark nans makeTHOW W MOTOKOBOM 00pabOTKM MJaHHBIX. Kpome TOro, mpoOeKT TOJIKEeH
neMoHcTpupoBath uHTerpamuio ¢ Kafka mis opranmsanmuy MOTOKOBOHM Iepenayd JaHHBIX U
ucnonszoBanue Cassandra B kauectBe NoSQL xpanunuia. B utoroBom pemieHur He00X0IUMO
IPOJIEMOHCTPUPOBATh COBPEMEHHBIC AapXHUTEKTypHBIE IMOIXOABl K TMOCTPOCHHIO CHCTEM
00pabOTKH OOJIBITUX JTAHHBIX.

TpeOoBaHus K NPOEKTY:

— PasBepreiBanme u  Hactpoiika Hadoop kimacrtepa ¢ JaeMoOHCTpamuei — ero
paboTOCIIOCOOHOCTH.

— Paspabotka u 3anyck MapReduce 3amau yis pemieHus NpUKIaIHbIX 3a71a4 00paboTKU
JTAHHBIX.

— Co3ganne n ontumuzanus Hive-3ampocoB aisi aHann3a JaHHBIX, BKItoyash paboTy c
NapTUIIMOHUPOBAHUEM M WHICKCAMHU.

— MHWcnons3zoBanue MPP-pemienuii (ClickHouse wunmu GreenPlum) st BbImonmHeHUsS
CJIO’KHBIX aHAJTMTUYECKHX 3aIPOCOB.

— Peanmuzanusa makerHol 00pa®oTkM AaHHBIX ¢ momoibio Apache Spark, Bkmtouas
ONITUMU3AIHIO TPOU3BOUTEIEHOCTH.

— Pa3pabotka nmorokoBoro npuiiokeHust Ha Spark Streaming ¢ unterpanueit Kafka ans
00pabOTKH JaHHBIX B PEAIbHOM BPEMEHHU.

— MHcnons3oBanue Cassandra g XpaHEeHUs U yIpaBlIeHUs KIIOY-3HAYCHUE TaHHBIMU C
y4€TOM TpeOOBaHMI K PETUTUKAIIMH U COTJIACOBAHHOCTH.

— OrnucaHue apXUTEKTypbl pelleHHs ¢ OOOCHOBaHMEM BBIOPAHHBIX TEXHOJOTMH H
MIO/TXO/IOB.

— JlokyMeHTuUpOBaHHE TMpOEKTa C MOJPOOHBIM ONHCAHUEM J3TaloB pa3pabOTKH,
KOH(UTypauuii u pe3yabTaToB.

Kpurepun onenuBanus:

1. TexHuueckas KOPPEKTHOCTD U MOJTHOTA PEIICHMUS.
2. ApXUTEKTYpHOE pelIeHUE U UHTErpaIusi KOMIOHEHTOB.
3. OnTumwu3aus ¥ MacmTabupyeMoCTh.
4. JIoKyMEHTHpOBaHHE U MPE3CHTAIHS IPOCKTA.
5. [IlpakTuueckas IEHHOCTh U MHHOBAIITHOHHOCT.
3apaHus AJ1s1 MPOMEKYTOYHOM ATTeCTAIUM MO JMCUUILIHHE (MOIYJII0)
Ne n/m Saganue OTtBeT KoMmnerenunus
1 | Kakas pacnipenesnénnas aiiioBast CHCTEMa HCTIOIB3YETCS HDFS (Hadoop VK-1
JUTSL XpaHEeHUs 0OJIbIINX 00hEMOB JTAHHBIX B 9KOCHUCTEME Distributed File
Hadoop? System)
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2 Kakoii mpuHImn napaiensHoi 00paboTKU NaHHBIX ISKUT | PaszgeneHue Ha YK-1
B ocHOBe Mojienn MapReduce? ATaIbl map u

reduce

3 Kakoii momxos k opraHu3aluy JaHHBIX MO3BOJISIET XpaHeHue B YK-1
3(hPEeKTHBHO BBHIMOTHATEL aHAIUTHYeCKHE SQL-3armpochl dhopmate
MOBEPX pachpeAeNEHHBIX XPAaHUITALI? KOJIOHOYHBIX

¢atinos
(columnar
storage)

4 Kaxkoii maTTepH mporpaMMHUPOBAHHUS UCTIOJIB3YETCS IS Combiner VK-1
JIOKaJIbHOM arperalyy JaHHbIX Ha y3/ax Mepes nepeaaden
Ha reduce-dazy?

5 Kaxoii apXuTeKTypHBIH TOAX0/T TO3BOJISET BBHITIOTHSITH MPP (maccoBo- OIIK-2
napaienbHy0 00paboTKy 3alpOCOB B CUCTEMAax napaienbHast
AHAJIMTUKU OOJIBIIUX JAHHBIX ? 00paboTKa)

6 Kako#l npuHIHI HCnonb3yeTcs Jisl ONTUMU3ALUI Ornrumusanus OIIK-2
BbINOJIHEHHS SQL-3anpocoB B pacnpeaenEéHHbIX cpenax? Ha OCHOBE

CTaTUCTHUKH U
TUIaHa
BBITIOJTHEHHS

7 Kaxas mogens 00paboTKH JaHHBIX MTO3BOJISET Stream OIIK-2

AHAJTM3UPOBATH TIOTOKH COOBITHH B peabHOM BpeMEHHU? processing /
ITOTOKOBAast
00paboTka

8 Kakas apxurektypa o0ecrieunBacT HaJA&KHOCTD, YupasnsieMblit OIIK-2
BepcuonHOCTh U ACID-Tpan3akiuu B Data Lake? CJION JaHHBIX

(mammpumep,
Delta Lake)

9 Kakas abctpakius nanaeix B Apache Spark obecnieunBaer RDD (Resilient [K-2

HEH3MEHSEMYIO PacIpe/ICIEHHYIO KOJUICKIHIO 00BEKTOB? Distributed
Dataset)

10 | B xakux equHHIIAX U3MEPSETCS 3a/IePiKKa IIPH YTCHUN MumceKyH bl IK-2
JMAHHBIX U3 pacnpenenéano NoSQL-cucTemsl, Takoi Kak
Cassandra?

11 Kaxkoit MmaTemaTHuecKkuil METO UCTIOIB3YETCS IS CraTUCTUYECKHA T1K-2
ONITUMH3AIIUH BBITIOJIHEHHS 3alIPOCOB Ha OCHOBE OLICHKH i aHanm3 u
CTOMMOCTH OTiepanuii? OIICHKA

KapAWHAIHHOCT
"

12 Kakoii moixo/1 k 00paboTKe JaHHBIX UCIIOIB3YETCs JIJIs Pacnpenenéano TIK-2
MOCTPOCHUST MOJIeJIel MAIIMHHOTO O0YYEHUS B e o0yueHue /
pachpeiei€HHbIX CUcTeMax? distributed ML

13 | Kakoii popmar 1oKyMeHTa IPEATIOUTHTEIEH IS Crpyktypuposa [1K-3
o opMIICHUS] HAYYHO-TEXHUYECKOTO OTUETA 110 HHBIN TEKCT C
pe3yJbpTaTaM aHajn3a OOJbIIUX JaHHBIX? rpadukamu u

TaOIUIAMHI
(mampumep,
PDF)

14 Kaxoit pa3nen HayuyHOro OTYETa COAEPKUT LEIb, BBenenune T1IK-3
AKTYaJIbHOCTB M 337a4M HCCIICIOBaHMSA?

15 | Kakoii crioco0 BH3yalu3aiuy UCIONb3yeTCsl IS Brok-cxema / [K-3
Mpe/ICTaBICHUS] APXUTEKTYPBI PACTIpeIeIEHHON CHCTEMBI B | apXUTEKTypHast
otuére? Juarpamma

16 | Kakoii Tin myOauKanuu UCTIONb3yeTcs Ui npeacTasienust | Haydnas cratbs [K-3

pe3yIbTaTOB UCCIIEIOBAHMM B 00JIACTH aHATTUTHKA
JTAaHHBIX ?
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17 | Kakoii cTangapT ynpasieHHsI IPOCKTaMH PETJIAMEHTUPYET PMBOK/ [1K-8
MPOIIeCChl MHUITUAIINY, TITAHUPOBAHNS, UCTIOJTHEHUS U PykxoBojicTBO 110
KOHTpOJIsA? YIPaBICHHUIO
MPOSKTAMHU
18 CKOJIbKO OCHOBHBIX (ha3 BKITIOYACT KU3HCHHBIN ITHKIT 5 (MHUTIAATIASA, T1IK-8
mpoekTa 1o Meromonoruun PMBOK? IJIaHUPOBAHHUE,
HCTIOTTHEHHE,
KOHTPOJIb,
3aBEPIICHUE)
19 | Kakas posb B mpoeKTe 1Mo 00pabOTKe JaHHBIX OTBEYAECT 3a Wmnxenep I1K-8
MPOCKTUPOBAHUE U BHEPEHUE KOHBEHEPOB JTAaHHBIX? naHHbIx / Data
Engineer
20 | Kakoii mporiecc B pacupeaeaéHHoN cCucTeMe 00eCIIeunBacT Perukarus I1K-8
0TKa30yCTOHYMBOCTB 3a CUET AyOnMpOBaHMs AaHHBIX? JTAHHBIX

DNEeKTPOHHBIA JOKYMEHT
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