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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouast mporpamma mucturinHbl (Momyiisi) «CucTeMbl 00paOOTKH OONBIINUX JTAHHBIX)
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAYKH, Tpo¢puib PazpaboTka, yrBep kIeHHbII Iprka3oM MuHHCTEpCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roaa.

Nzyuenne gucrurmabl (Moayns) «CuCTeMbI 00paOOTKH OOJIBIIUX JAHHBIX» IMO3BOJISET
OCBOUTH COBPEMEHHBIE METOJIbI U TEXHOJIOTUHU 3()(HEKTUBHOTO XpaHEeHHUs, 00pabOTKH M aHAJIN3a
OTrPOMHBIX 00BEMOB MH(OPMAIMM, YTO KPUTUYHO I NPUHATUS OOOCHOBAHHBIX PELICHUH B
OusHece W Hayke. ODTH 3HaHUS O00ECHEUMBAIOT KOHKYPEHTOCIIOCOOHOCTHh CHELHAINCTOB B
YCIOBHSAX CTPEMUTENIHOIO pOCTa JaHHBIX ¥ BocTpeOoBaHHOCTH Big Data-pemenuii B pa3inuyHbIX
oTpacsix.

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

Hacrosmas nucuunianHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH O MPOrpaMMe MOArOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
PazpaboTka u BXOAWT B BapHaTUBHYIO YacTh bioka 1, ¢dopmupyemyro ydacTHHKaMu
00pa3oBaTeNbHbIX OTHOIIECHUH.

JucuurumHa (MOIyIb) SIBISIETCSI BBIOOPHOM M OCTYITHA ISl M3y4YeHus Ha 3 win 4 Kypce B
5,6, 7, 8 ceMecTpax Ha BBIOOD.

Heap u3yyeHuss AUCHUNIMHBI (MOAYJis1): (GOPMUPOBAHHME HABBIKOB MPOECKTUPOBAHUS,
BHE/IPEHUS M DKCIUTyaTallii MaCIITAOMPYEMbIX CUCTEM JIJIS COOpa, XpaHEHHsI M aHATTN3a OOJIBIINX
00BEMOB JTaHHBIX C HCIIOJIL30BAHHEM COBPEMEHHBIX TEXHOJIOTHI U HUHCTPYMEHTOB.

3agauu u3ydeHusi JMCUMIIMHBI (MOYJIsl) HArpaBieHbl HA (OPMUPOBAHUE Y CTYACHTOB
CIEAYIOIINM 3HAHUW, YMEHUN U HABBIKOB:

— 3HAHUE OCHOBHBIX MOHATUNA M apPXUTEKTYpPbl PACHPEICIICHHBIX BBIYUCIUTEIBHBIX
CHUCTEM;

— 3HaHWe NpUHIUIOB paboTel MapReduce anropuTMOB ¥ MX IPUMEHEHHSI 17151 00pabOTKH
OONBIIMX TaHHBIX;

— 3HaHue ocoOeHHocTed M Bo3MmoxHocTer SQL-like mnTepdeiica Hive anga ananusa
nanHbix B Hadoop;

— 3HAaHUE TOHATUS W TPHUMEHEHHs] TEXHOJOTMH IOTOKOBOM OOpabOTKM IaHHBIX C
ucnoip3oBaHueM Spark Streaming;

— YMEHHE OCYILECTBIATh pa3BepThiBaHKe U yrpasienue Hadoop kiactepom;

— yMmeHue paboratb ¢ cucremoinn ouepeneit Kafka m pacnpenenennoii 6a30ii maHHBIX
Cassandra;

— yMEHHUE OCYLIECTBIATh Hanucanue u ontuMuzanuo MapReduce 3anau na Hadoop s
s exTrBHON 00paOOTKH JaHHBIX;

— YMEHHE C03/J]aBaTh U BBINOIHATH 3arpockl B Hive, aHanu3upoBaTh M yCTpaHATh y3KHE
MeCTa B 3arpocax;

— YMEHHuE NMOHMMAaTh M NpuMeHATh Spark st OblcTporo aHanusza O0JbIIMX O0BEMOB
JAHHBIX;

— HAaBBIK BJIQICHUSI HHCTPYMEHTaMu 3kocucteMbl Hadoop amst co3janus u onTuMHU3anuu
cucteM 00pabOTKH OOJIBIITUX JTaHHBIX;

— HaBBIK IPUMEHEHHUS aJITOPUTMOB Ha ocHOBe MapReduce 1151 penieHus: mpakTUYECKUX
3a/1a4 B 00J1aCTH OONBIINX JTaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCHHILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOXO/T ISl PEIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
pa3pabOTKH, OCHOBHEIC
MIPUHIIUTIBI KPUTHYECKOH OIICHKH
HMCTOYHUKOB HH()OPMAITUU U UX
PEJIeBaHTHOCTH.

YK-1.2.

YMeeT KpUTHUECKHU OLICHUBATh
WCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
perieHus 3aaa4, IpUMEHSITh
CHUCTEMHBIH MOAX0/T K aHATN3Y U
PEIICHUI0 KOMIUIEKCHBIX IPpobeM

YK-1.3.

NmeeT npakTHUECKUNA ONBIT
paboThI C COBpPEMEHHBIMU
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
IUtst 00paboTKK MHPOpMAIINH,
(dbopMynupoBaHHUHU
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE NOJY4eHHON MH(opManuu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/71a4 B paMKax MOCTaBJICHHOU
LIEJIU ¥ BEIOUPATh ONTUMAaJIbHbIE
CHOCOOBI X peIIeHHs, HCXOAS U3
JIEHCTBYIONIMX MPABOBLIX HOPM,
MMEIOILUXCS PECYPCOB U
OTpaHUYCHUI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYJIUPYIOIINE
JIESITETIbHOCTD B 00JIACTH PEIICHHSI
3a7a4, OCHOBHBIE METOIbI U
MOJIXOJIbI K ONPEICTICHHUIO Kpyra
3amau

YK-2.2.

YMeeT onpenensaTe Kpyr 3a1a4 B
pamMKax MOoCTaBJIEHHOM Iy,
BBIOMPATh ONTUMAIBHBIE CIIOCOOBI
pelIeHns 3a1a4, y9YuThIBast
HUMEIOLINECS PECYPCHI H
OTpaHHYEHU

YK-2.3.

NMeer nmpakTHYECKUN ONBIT
MPUMEHEHUS 3HaHUM O NMPaBOBBIX
HOpMax U pecypcax B peaJbHbBIX
CUTYyalusx, pa3paboTKu U
peann3anny peneHui B
COOTBETCTBHHM C YCTaHOBJICHHBIMHU
OTpaHHYEHHUSIMH

OIIK-1.

CrniocoGeH KOHCYTBTHPOBATH U
HCIIOJ30BaTh
GyHIaMEHTaJIbHbIC 3HAHUS B
00J1aCTH MaTEMaTHIECKOTO
aHaJM3a, KOMIUIEKCHOTO H
(YHKIIMOHAIEHOTO aHaJH3a
anreOpbl, aHATUTHYECKON

OIIK-1.1.

3HaeT OCHOBHBIE KOHIIEMIINHU U
TEOpHH B 00JIaCTH
MaTeMaTHYECKOro aHaIn3a u
CMEKHBIX JUCHMIUIAH, METOIBI U
MOJIXO/IbI, UCIIOJIb3YEMBIC B
Pa3INYHBIX 00JIACTSIX
MaTEMaTHKH
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reoMeTpuH, 1udpepeHInaAIEHON
T€OMETPHUH U TOIIOIOTUH,

I QepeHInanbHbIX ypaBHEHUH,
JUCKPETHON MaTeMaTHKH U

OIIK-1.2.

YMeeT npuMeHsTh
MaTEeMaTHYECKUE METO/IBI IS
petenus npodeccuoHaIbHBIX
3a1a4

MaTeMaTU4YeCKOU JIOTUKU, TEOPUHU OIIK-1.3. NmeeT mpakTHUEeCKUNA OMBIT
BEPOSITHOCTEN, MATEMaTUIECKOMN pa3paboTKu U peamn3arus
CTaTUCTHUKH U CIy4alHBIX MaTeMaTHYECKUX MOJIENCH B
MPOIIECCOB, YUCIECHHBIX METOIOB, npogeccuoHaNbHON
TEOPEeTHIECKOW MEXaHUKH B JeITeIIHOCTH
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBathb IK-1.1. O6mnamaet 6a30BBIMHU 3HAHUSIMU,
3a7a4M C MaTeMaTHYECKOM HOJTyYeHHBIMH B 00J1aCTH
TOYHOCTBIO, 000CHOBEIBAThH MaTeMaTHYEeCKHUX HayK,
YTBEP)KICHUS CTPOTO H MPOrPaMMHUPOBAHUS U
aHAIN3UPOBATH MOJTYYCHHBIC MH()OPMAITMOHHBIX TEXHOJIOTHI
pe3ynbTaThl B 00JIacTH IK-1.2. YMmeeT HaXOouUTh,
MaTeMaTHKH U KOMITBIOTEPHBIX (hopMynHUpoBaTh U pemaTh
HayK CTaH/IapTHBIC 33/1a4H B
coOCTBEHHOI HAyYHO-
HCCIIEA0BATEIBCKON
JeSTETHbHOCTH B MaTEMaTHKE U
nH(pOpMaTHKE
IK-1.3. NmeeT ombIT paboOTHI € 3a72a9aMu
B 00JIACTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
NPUMEHEHNE MaTeMaTHIECKUX
METOOB JJIsI PELICHUS
MPaKTUYECKUX 33734
IK-2. Crioco0eH pemiaTs THITOBBIC [K-2.1. 3HaeT OCHOBHBIC TIPHUHITUTIBI
3amaqn mpohecCuoHaIbHON WH(POPMAITHOHHON 1
JEeSITeIbHOCTH B 00JIaCTH OoubnmorpaduuecKon KyabTypsl, a
pa3paboTKH, OIMpasich Ha TaKoKe MPaBUJIa U CTAaHIAPTHI
WH(POPMAITMOHHYIO U nHGOPMAITMOHHON 0€301MacCHOCTH
OoubIMorpaUIECcKyro KynbTypy, IIK-2.2. VYwMmeet appexTrrHO
UCIOJIB3YS MH(DOPMAIIMOHHO- MCIOJIb30BaTh HH()OPMAITMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU
Y YYUTHIBAsi OCHOBHBIE JUISL pEIICHUsI CTaHAaPTHBIX 3a1a4
TpeGoBaHUs HHPOPMATUOHHON npogeccHoHaNbHON
0e3omacHoCTH JEeSTEIILHOCTH C Y4eTOM
TpeOoBaHM HH(DOPMAITMOHHOM
0e301acHOCTH
[K-2.3. NmeeT npakTHUECKUN OTIBIT

paboTsI ¢ HHPOPMAITMOHHBIMH
pecypcamMu U HHCTpYMEHTaMH B
paMKax cBoei
npodeccroHaIbHOI
JeSITeIbHOCTH B 00J1acTH
pa3paboTku, cobmoas
TpeOoBaHUs NHPOPMAITMOHHON
0e30macHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
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 IMoaroroska k
Hadoop m MapReduce ceMuHapy,
Jomariinue
3aJIaHus
2 WHCcTpyMeHTHI aHaTH3a 7 7 33 IMoaroroBka
JAHHBIX B SKOCHCTEME CeMHHapYy,
Hadoop Jomarinue
3a/aHus,
KonTponbHas
paboTa
3 [TotokoBas 06paboTKa 7 7 32 [Moarororka k
TaHHBIX U ceMuHapy,
HHCTPYMEHTBI Homamnaue
B3aUMO/ICHCTBUA 3aJlaHUA
4 NoSQL xpanunmma u 7 7 33 [loaroroBka k
APXUTEKTYPHI JaHHBIX ceMuHapy,
Jomaiiinue
3aJaHusl,
KontponbsHas
pabora
3auem c oyenkoil 4 [Ipoekt
Hmozo: 28 28 4 130
Obvem oucyuniunsl (Mooyisn) 190
(6 ak. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs)
Nen/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 OcnoBsl cucremsl Hadoop n PazBeprriBanue u ynpasienue Hadoop knactepom. OcHOBBI

MapReduce

MapReduce: npuHIumnbel paboThl U pa3padoTKa aJrOPUTMOB.

2 WHcTpyMeHTHI aHanM3a JaHHbIX B | Pabora ¢ Hive: 3anpocsl, ynpaBieHue JaHHBIMA M OIITUMH3ALINSI.
skocucteme Hadoop Hcnons3oBanne MPP pemmenuii: ClickHouse n GreenPlum. Beenenue
B Spark: oCHOBBI U IPOJABHHYTHIE (YHKIIMOHAIBHOCTH.
3 [TorokoBas 00paboTka gaHHbIX U | OcHOBHI MpuMeHeHus1 Spark Streaming Ui peanu3aiuu
WHCTPYMEHTHI B3aMMOCHCTBUS MUKpoOaTueBoii 00padoTku. [IpuHIMITEI paboThl 1 HTErpanms Kafka
B CJIO’)KHOW apXUTEKTYpEe CHCTEM OOJBLINX JaHHBIX.
4 NoSQL xpanunmma u IIpaktuueckoe ucnonszoBanue Cassandra kak Key-Value xpanunuia.

APXUTCKTYPhI JaHHBIX

CoBpeMeHHbIe TPEH B U IPAKTUKH CO3/IaHUS APXUTEKTYP XPaHUIHII]

JaHHBIX.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECIEUYEeHMs], BKIIOYasi MPOAYKTBl OTEYECTBEHHOTO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yYHUBEPCUTETa. OTHU CHCTEMBl IPEIOCTaBIISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Ocnosnas numepamypa:

1. TTapdenos O. I1. [TocTpensuoHHbIC XpaHUIUIIA JAHHBIX | y4eOHOe TocoOue /I By30B
/ YO. TI. TlapdenoB ; mox Hayunoit pemakmnueit H. B. IlamynoBckoii. — Mocksa : M3pareinscTBo
FOpaiir, 2025. — 97 ¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-21173-3. — Tekcr :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/55950.

2. T'opnees C. . Opranuzanus 6a3 gansbeix : yueOHuk s By3oB / C. W. I'opnees, B. H.
Bonommna. — 2-e u3a., ucnp. u gon. — Mocksa : U3garensctBo FOpaiit, 2025. — 691 ¢. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-21115-3. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559377.

Jlonoanumensnasn numepamypa:

1. CogetoB b. S. ba3zbl nanusix : yueOHuk s By30B / b. 5. Coseros, B. B. LlexanoBckuii,
B. JI. UeproBckoit. — 4-¢ uz ., mepepad. u non. — Mocksa : U3mparenscto FOpaiit, 2025. — 403
c. — (Bwicee oOpazoBanme). — ISBN 978-5-534-18479-2. — TekcT : 310eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/559898.

2. HecrepoB C. A. ba3bl 1aHHBIX : yueOHUK U IpakTUKyM Juist By30B / C. A. HectepoB. —
2-e u3M., nepepad. u gon. — MockBa : M3marensctBo FOpaiit, 2025. — 258 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-18107-4. — TexkcT : anekTpoHHBIN // OOpa3zoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560753.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKOH 0a30i, COOTBETCTBYIOIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroleil MpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00yJaronuXcs, MPETyCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE IPEACTABISAIOT COO0HM yueOHbIE ayIUTOPUH JIsl IPOBEACHUSI 3aHATUI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIICHUS I XpaHEeHHs U PO(YUIaKTHYECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHBI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH Ui MPEICTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBL (MOIYIIsT) 0OeCTIeYMBaeTCsl B yUEOHBIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

—  CHENHMAIU3UPOBAHHBIM 000pyI0BaHUEM, BKIIIOUAs IEMOHCTPAIIHOHHOE 000PY10BaHHE.
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https://urait.ru/bcode/55950
https://urait.ru/bcode/559377
https://urait.ru/bcode/559898
https://urait.ru/bcode/560753

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 30POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM JOCTyHna K B DIEKTPOHHYIO HWH(POPMAMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyyaromuMcsl IpeNoCTaBIAE€TCA JOCTYNl (B TOM 4YHMCIE YJIal€HHbI) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM):

Ne HaumeHoBaHue nmopraja CcpliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudaroteka 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. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

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

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

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

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
IPOrPaMMHOTO  OOECIICYCHHSI, COBPEMEHHbIE TMPOPECCHOHANIbHBIE 0a3bl  JaHHBIX H
UH(POPMALMOHHBIE CIIPABOYHBIC CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanHoHHBbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE

Bpay3sepbI:

Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJHO pPacrpocTpaHsieMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JMIEH3HOHHOE

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpaMmmHoe oGecniedeHne 115l IVIAHMPOBAHUS M Y4eTa BPeMEHM:

Toggle app | 3apyOexHoe | cBOOOIHO pacnpocTpaHsieMoe

CucteMsbl ynpapjeHHs] TPOeKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nmrensnonnoe

CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe

Cucrtemsl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nmrensnonsoe

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynerantllnroc: cripaBo4HO-TIpaBOBast OTEYECTBEHHOE | JIMIICH3MOHHOE

cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Kaspersky Endpoint Security mnst 6usneca OTEUYECTBEHHOE | JIUIIEH3UOHHOE
Crampaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOexkHOE CcBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE cBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPaAHIEMOE
Google Colaboratory 3apy0exHoe CBOOOJTHO pacpOCTPaHIeMOe
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apy6erxHoe | cBoGoIHO pacmpocTpansiemMoe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOHO pacIpOCTPaHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeroanuecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AIOMIUXCS 110 OCBOCHUIO TUCHUIIIMHBI (MOIYJIA)

B nmpomiecce nzydenust tuciuiuiHbl (Moayis ) «CructeMbl 00pabOTKH OOJIBIINUX JAHHBIX) B
paMKax TEKYILEro KOHTPOJS YCIEeBAaeMOCTH HCIIONIb3YIOTCA TaKhe BUIbI Y4eOHOH paboThl, Kak
JIEKIIMW, CEMHUHApPbl, KOHTPOJIbHBIE pa0OThI, JOMAIIHUE 3aJaHUs, MPOEKT, & TAKXKE Pa3InYHBbIC
BUJIbI CAMOCTOATEIBHON paboThl 00yUaromuXcs Mo 3aJaHuI0 MperojaBaTelis, HallpaBJICHHbIE Ha
pa3BuTHe HaBBLIKOB pohecCUOHATBLHOM JIEKCUKHU, 3aKpeIUieHNE MPAKTUYECKHUX
po)eCCHOHAIBHBIX KOMIIETEHITUHN, TTOOLIPEHUE MHUITMATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaa, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMaTHYHO
(bUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI HMJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMs, U MONBITATbCS HAMTH OTBETHI B pEKOMEH0BaHHOW nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (ayoumoprnas paboma) — aktuBHas paboTa CTyJeHTa HAa CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MIPEMOIaBaTENs U yYaCTHE B TUCKYCCHH.

Jist yCIenHoro yqacTHsl B CEeMUHApe CTY/IEHTaM PEKOMEHIYETCS 3apaHee 03HAKOMHUTHCS C
TEMOU OOCYXKIEeHHsI, MPOYUTATh HEOOXOIMMbIE MaTepUaNbl U MOATOTOBUTH BOIMPOCHL. BakHo
AKTUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONHPAsACh HA U3YYCHHBIH MaTeprall. Takxke MOJIe3HO MO ICPKUBATh JTUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TAaTUTH OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3Kd W Iydllle yCBOUTh Marepuai. lcrmonb3oBaTh pa3iuyHbIE HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTIOHUMaHUS TEMBI.

KOHmpOJZbHCl}Z pa60ma — IIMCbMCHHAas pa60Ta C Ha60p0M 3ala4, KOTOPbIC HY’KHO PCIINUTD 34
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OTpaHUYEHHOE BpEMSI.
[{enb KOHTPOJIBHOUN PabOTHI - MOTYYUTh CHEIUATBHBIC 3HAHUS 110 OJHON MM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKU UX MPAKTUYECKOTO MPUMEHEHHS.

IIpoexm — uccnenoBaTenbcKas padboTa 1Mo Kypcy U Mpe3eHTaIus pe3yIbTaToB.

Jis ycnemHol NOArOTOBKM K MPOEKTY: YETKO OMNpEeNesIUTe LEeMH M 33Jayd MpPOeKTa,
pacripeieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo npoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
U peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIIUTIINHBI (MOITYJIS).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYaCTHH MPENoiaBaTeis. 3aJaud CTyICHTa BKIIIOYAIOT paboTy
C KOHCIIEKTaMH JIEKIIU (00paboTKa TeKCTa), TOBTOPHOE U3yUEHHE YyUSOHBIX MAaTEPHAIIOB, TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTIOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-HUCCIIeIOBATEIILCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHMIIJINHE (MO}IyJ’[lO)

Kpurtepun nosiyuyeHusi ypoBHsl 1 OLleHMBAHHS C(POPMHPOBAHHOCTH KOMIeTeHUMIi 110
aucuuIuinHe (MoayJo) «Cucrembl 00padoTKH 00IbIINX JAHHBIX»

OneHuBaHue YpOBHsS Y4eOHBIX IOCTHKEHHM, o0ydaromuxcs N0 AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallUU.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
3auema ¢ OWEHKOU, TPU STOM IPOBOJUTCS OLIEHKA KOMIETEHLUMH, C(HOPMUPOBAHHBIX IIO
JUCLUTUIMHE.

Jns oueHMBaHHUS TEKYWIEr0 KOHTPOJISI YCIEBAEMOCTH M IPOMEXKYTOYHOW ATTECTAlUU
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATITHPHON MIKAJION CIEAYIONUM 00pa3oM:

decaTubannbuas) IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4eT
OLIEHKA OLIEHKA 00yuyeHusl Mo TUCHUILTHHE (MOYJII0)
10 OTiryHO 3adreHo CTyIeHT TOIIHOCTBIO BJA/IeeT 3HAHUSMH,
9 OTIIMYHO 3ayTeHo HU3J10KCHHBIMHU B pa60qeﬁ mnporpamMmme, u
8 OTIM4HO - rIyOOKO  ocMbiciseT auciuminHy. OH

CaMOCTOSATEILHO u JIOTHYECKH
MOCJIEIOBATENILHO OTBEYAET Ha BCE BOMIPOCHI,
aKIEHTUPYs BHMMaHWe Ha  HauOolee
BaYKHOM. YmMmeer aHAIIM3UPOBATH,
CpaBHMBATH, KJIacCU(UIIUPOBATh, 00001IATh,
KOHKPETHU3UPOBATh W CUCTEMATH3HPOBAThH
I/ISY‘IeHHBIﬁ Mare€puall, BbIACIIASA KIIFOUCBBIC
MOMCHTBI u yCTaHaBJIMBas IIPUYINHHO-
CJIEJICTBEHHBIE CBSI3U. UeTKOo (GopMyIHupyer
OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yIbTaThI aHAJIN30B u TIPYTUX
UCCIIC/IOBAHNHN, a TaKKe pelaeT CIOXKHbBIC
3agaud. CTyJOeHT XOpomio 3HAaKOM C

METOAAaMHM HCCICIOBAHMA, H€06XO}II/IMBIMI/I
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

JUISL TIPAaKTUYECKOM NEATENbHOCTH, U YMEET
CBSI3bIBATH TEOPETUYECKUe aCIIEKTHI
JUCHUIUIMHBL (MOAYIS) C MPaKTUYECKUMHU
3ajadyaMH.

Xoporiio

3aureHo

Xoporiio

3aureHo

CryneHnt oOnamaeT 3HAHUSAMHU IpenMeTa
IIOYTH B TIOJIHOM oOBeMe pabodei
MPOrPaMMBI U CAMOCTOSTEIILHO, JIOTHYCCKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHAITM3UPOBATH, CpaBHUBATE,
KJIACCU(PUIMPOBATD, 00001maTh,
KOHKPETH3UPOBATh W CUCTEMATH3HPOBAThH
W3Y4EHHBIA  MaTepHall, BBIICNSS  €ro
KIIFTOUEBbIC ACIICKTHI u yCTaHaBJIMBas
MPUIHHHO-CIICICTBCHHBIC CBSI3H.
DOopMynUpyeET CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3YJIbTAThl aHAIHU30B W
JIpyTUX HCCIIEIOBAaHUM, a TaKXe pEeIIaeT
CJIOKHBIE CUTYyallnOHHBIC 3a1auu. CTyleHT
XOPOIIO 3HAKOM c METOaMU
HCCIICOBAHU, HEOOXOIUMBIMH JUIS
MPAaKTUYCCKOW JICITENBHOCTH, W yMeEeT
CBA3bIBATH TCOPETUYCCKHUE ACIICKThI
MpeaMeTa ¢ IPAKTHYSCKUMHU 3a/1a4aMH.

Y 10BIETBOPUTENBHO

3auTeHo

YILOBJICTBOPI/ITG)HLHO

3auTeHo

CryneHT oOnamaer 0a30BBIMHU 3HAHHSIMH
0 JTUCHHUIUTHHE (MOJIYJII0), HO UCITBITHIBAET
TPYAHOCTH TIPU CAMOCTOSTENLHBIX OTBETAX
U UCIIOJIb3YET HETOUHbBIE (OPMYITUPOBKH. B
XO0lle OTBETOB OH JOIMyCKaeT OIINOKH,
Kacarommuecss CyTd BompocoB. CTyaeHT
CIOCOOEH pemarh TOJBKO CaMble MPOCThIE
3a/a4d M BIIAJEET JHUIIb MUHUMAaJIbHBIM
HabOPOM METOJI0B MCCIIEIOBAHMSI.

He cnaun

He 3auteno

He cnaun

He 3auteno

He cnaun

He 3auteno

CrymeHT He oOBIafen o00sS3aTeNbHBIM
MHHUMYMOM 3HaHM 1O TpPEIMETy U He
MOKET OTBETUTh Ha BOIPOCHI, JIaK€ €CIIH
MPENOJABaTeNlb 3a4acT JOIOJHUTEIIbHBIE
HaBOJISIIIIE BOTIPOCHI.

HucuunnuHa (MOIYJb)

CJIETYIOIIUM 00pa3oM:

«CucreMsl

00paboTku OONBIIUX JAHHBIX» OIIEHUBAETCS

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Jomanaue 3amxanus| 30% 13 HaGop 3a1a4 o Temam HeJlenu
AynuTtopHas 10% 13 AKTHBHas paboTa CTyJIeHTa Ha CEMUHApe
pabora
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AKTHBHOCTH Bec |KoanuecTBO Onucanme
KoHnTponbHbIe 20% 2 [TucemenHnas pabota ¢ HabOpOM 3a1ay, KOTOpbIE
paboThI HY)KHO PEIINTh 32 OTPAHUYCHHOE BPEMsI
3a4er ¢ OLEHKOMI 40% 1 3ammuTa UTOroBOro MpoeKTa

®opmyJia pacyéTa UTOr0OBOM OLEHKH MO AUCHHUIINHE (MOaYJ110) «CrcTeMbl 00padoTKHU
O0oabmux AaHHbIX»: «0,3 X cpemgHee 3a nomamnue 3axaHus + 0,1 X ayauropnas pabora +
0,2 X cpeHee 3a KOHTPOJIbHBIE paboThI + 0,4 X 3a4eT C OLIEHKOM.

Texyummii KOHTPOJIb ycIIeBAeMOCTH 00y4AIOLIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHbIe JoMalIHKUeE 3aJaHUS

Jomamnee 3a1anue no teme «OcHoBbl MapReduce: npuHOunbI padoThl  pa3padoTka
aJIrOPUTMOB»

1. Onumumre >Tansl BermonHeHus: MapReduce 3agauun, oObscauTe ponb GyHKIME Map u
Reduce Ha npumepe nozacuéra ciioB B TEKCTE.

2. Peanmm3yiite anroputM MapReduce ansi moacuéra konuyecTBa yHUKAJIbHBIX CIOB B
0OJILIIIOM TEKCTOBOM (aiiie (Ha BRIOpAaHHOM sI3bIKE WJIU C Mcrojib3oBaHueM Hadoop).

3. Harmmmmre MapReduce nporpamMmy uist BBIYMCICHHS CPETHETO 3HAYCHHS YHCIIOBBIX
JAHHBIX U3 Ha0opa BXOJHBIX (paiiiIoB.

4. Tlpoananu3upyiite, KaKk MPOUCXOJIUT pacrpenenenue 3ana4 Map u Reduce B kimacrepe u
OIUIINTE, KaK 3TO BIUSET HA MPOU3BOAUTEIBHOCTb.

5. Paspaboraiite MapReduce anroputm s HaxoxaeHuss Tom-10 caMbIX 9acTo
BCTPEYAIOIINXCS CJIOB B HA0OPE JTaHHBIX.

Jomamnee 3axanne no teme «Padora ¢ Hive: 3anpocsl, ynpasJjieHue JaHHbIMH U
ONTHMHU3ALHSD

1. Cozpmaiite Tabmuiry Hive st XpaHeHUs JaHHBIX O ToJib3oBareisx (id, mmsi, Bo3pacr,
TOpOJI) U 3arpy3uTe B He€ MPUMEPHBIA HAOOp TaHHBIX.

2. Hanmmmmre 3anpoc Hive, KOTOpBIil BIOMpaeT MOIb30BaTENEH U3 ONPENeIEHHOTO TOpoaa
U COPTUPYET UX 0 BO3PACTY.

3. Peanuzyiite mapTunmoHNpoBaHNE TaOIHIIBI IO TOPOY M CPABHUTE BPEMS BBIITOTHEHHS
3arpoca U3 MpeblIyero 3aJaHusl ¢ UCIOJIb30BaHHEM NapTUIMKA U 0e3 HUX.

4. Co3pmaiiTe WMHAEKC Ha KOJIOHKE «BO3pAacT» M OOBIACHUTE, KaK HWHIEKC BIHIET Ha
POU3BOIUTENILHOCTh 3aIPOCOB.

5. Hammmure crnoxHeii 3amnpoc ¢ ucnonbzoBanueMm JOIN nByx TtaOmuiy (Hampumep,
NOJIb30BATENH U 3aKa3bl) 1 ONTUMU3HUPYITE €ro ¢ MOMOIIBIO MOJXOASIIMX TeXHUK Hive.

JomamHee 3axanue no teme «OcHOBbI NpuMeHeHust Spark Streaming s peajusauun
MHKpoOaT4eBOH 00padoTKI»

1. Hacrpoiite Spark Streaming npuiioskeHne, KOTOpoe YUTAET MOTOK TEKCTOBBIX IaHHBIX U3
COKEeTa M BBIBOJUT KOJMUYECTBO CTPOK B KaX/10M MUKpoOaTye.

2. Peanmu3yiiTe TOACUET KOJMUYECTBA YHHKAIBHBIX CIOB B KaxaoMm 10-cekyHIHOM
MHUKpOOaT4ye BXOJSIIEro TEKCTOBOI'O MOTOKA.

3. OObsicHUTE TpUHIMI pPabOTHI MHUKpoOaTdeBol 00pabdoTkm B Spark Streaming u
OIUIINTE, KAK MOXKHO U3MEHATh pa3Mep MUKpoOarTya.

4. Hanummre Spark Streaming mpunoxeHue, KoTopoe QUIbTPYET MOTOK COOOIIEHUN O
OTpeNIeIEHHOMY YCIIOBHIO (HAaIlpUMep, COJEPIKUT KIIIOUEBOE CIIOBO) U COXpaHsET pe3yiabTaT B
dbaiin.

5. Ilpoananu3upyiite, kak mnapamerpsl batchlnterval m windowDuration BIusIOT Ha
3aJIepP>KKY U MPOMYCKHYIO CIOCOOHOCTh MPUIIOKEHHS, TPUBEAUTE IPUMEPHI HACTPONKH.
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IIpumepHbIe BONPOCHI ISl MOATOTOBKU K CEMHHAPaM

Bonpocsl k cemunapy no reme «Mcnoan3zosanne MPP pemenuii: ClickHouse u
GreenPlum»

1. B uem ocuoBHbIe apxutekTypHble oTinynst ClickHouse u GreenPlum xak MPP-cuctem?

2. Kakue tunsl 3a7a4 u cueHapuu jigy4die Beero noaxoadar ans ClickHouse, a kakue — s
GreenPlum?

3. Kak peanusyercs pacnpeseneHue JaHHBIX W IapajeibHas o0paboTKa 3ampocoB B
ClickHouse u GreenPlum?

4. Kakue MexaHM3Mbl O0€CIE€YEeHUs] OTKa30yCTOWYMBOCTM W  MaclITaOMpyeMOCTH
NPUCYTCTBYIOT B 3TUX CUCTEMax?

5. Kak ontumusupoBaTh 3anpockl u cTpykTypy naHHbX B ClickHouse u GreenPlum st
MOBBIIICHUS IPOU3BOAUTEIIEHOCTH?

Bonpocel k cemunapy no teme «IIpuauunet padorsl 1 naTerpanus Kafka B cioxxkHoi
apXHUTEKTYype CUCTEM 0OJIBLIINX JAHHBIX)

1. KakoBbl KIIOUEBbIE KOMIOHEHTHI apxuTekTypel Apache Katka u kak onu
B3aUMOJICUCTBYIOT?

2. Kakue moaxoapl CyIIECTBYIOT Jisi 0OecrnedyeHHus TapaHTUPOBAHHOM —JOCTaBKH
coobmenuii B Katka?

3. Kak unterpupoBats Katka c¢ nmpyrumm cucremamu 00paboTKu JaHHBIX (HAMpUMep,
Spark, Flink, Hive)?

4. Kakue crpaTerud MacmTaOupoBaHus U OallaHCUPOBKHM Harpy3ku npumMeHumsbl B Kafka
KJacrepax?

5. Kak opranuzoBaTh MOHUTOPHHI M YyIpaBieHue mpousBoautrenbHocThio Katka B
poJaKkuH-cpene?

Bonpocel k cemunapy no teme «IIpakrudeckoe ucnosn3opanue Cassandra kak Key-Value
XPaHWJINILA)

1. Kak ycrpoena apxurektypa Apache Cassandra u uem oHa OTIMYAETCS OT TPAAULIMOHHBIX
pensitmonHbix CYBJ?

2. Kakue monenu maHHbIX nopanaepkuBaeT Cassandra W Kak NMPaBUIBHO MPOEKTHPOBATH
TaOJINLBI 110 KOHKPETHBIE 3aIIPOCHI?

3. Kak peanusyercs pernukaius 1 o0ecreyeHne corilacoBaHHOCTH JaHHbIX B Cassandra?

4. Kakue MHCTPYMEHTbI M METOJAbl MCHOJB3YIOTCS JUIsi MOHUTOPHMHIA U ONTHUMM3ALUU
npousBoauTenbHocTr Cassandra?

5. B kakux cuenapusx Cassandra siBnsieTcsi IpeANOYTUTEIbHBIM PEIIEHUEM 110 CPABHEHUIO
¢ npyrumu NoSQL 6azamu?

le/IMepH])Ie 3aIaHUA 110 KOHTPOJILHBIM paﬁoTaM

KonTtpoabsnas padora Ne 1

3ananue 1. Onumure apxutektypy Hadoop kimactepa u ero o0CHOBHbIE KOMIIOHEHTHI.

3ananme 2. [lepeuricaute OCHOBHBIE 3Tanbl 3amycka MapReduce 3a1aun ¥ onummre poib
KaXKI0ro JTamna.

3ananme 3. Hanmummre npoctoit MapReduce anroputm amns mojacuéra KOJIMYeCcTBa CIOB B
TEKCTOBOM (aiine.

3ananue 4. O0bsICHUTE, KaK MPOUCXOAUT pacupezencHue 3agad Map u Reduce B kinacrepe
Hadoop.

3aganme 5. Onumute npouecc pa3BepTeiBanus Hadoop kinacrepa Ha HECKOJIBKHX Yy37ax.

3ananue 6. Co3naiite Tabnuity B Hive u 3arpysure B He€ nanubie n3 CSV-(aiina.

3apanme 7. Hanummre Hive-3ampoc ans BbIOOpKHM moib3oBarenei crapmie 30 yer w3
TaOJINLIBI.
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3ananue 8. O0BsSCHUTE NPUHIUIBI TAPTUIMOHUPOBAHKS W UHIEKcHpoBaHus B Hive u ux
BIIUSTHUE HA MTPOU3BOIUTEILHOCTD.

3ananue 9. CpaBHuTe ocHOBHBIC apXuTeKTypHbIe ocooeHHoCcTH ClickHouse n GreenPlum.

3ananmue 10. [IpuBenuTe mpumepsl 3a1a4, KOTOpbIE Jiyulie pemaTs ¢ momoiuisio ClickHouse,
a kakue — ¢ nomMoinpbio GreenPlum.

3aganme 11. OnummTe OCHOBHBIE MPUHLIMIIBI paboThl Spark u ero otiamuus or MapReduce.

3ananme 12. Hamummure npumep koma Ha Spark mms moacuéra cpeaHero 3HauYeHUs
YHCIOBOTO CTOJI01A B HAOOpE JTaHHBIX.

3ananmue 13. O6bsacHuTE, Kak Spark peanusyer JICHUBBIC BBIYUCICHUS U IIOYEMY 3TO BaKHO
JUTSL ONTUMU3AIIH.

3ananue 14. OnumuTe nporecc onTUMuU3anuu 3amnpocos B Hive u Spark.

3aganue 15. CpaBuute moaxo sl Kk MmacmrabupoBanuio B Hadoop, ClickHouse u Spark.

KonTpoabHnasi padora Ne 2

3aganme 1. Onmumute apxutekTypy Spark Streaming u npunun paboTsl MUKpoOaTUeii.

3ananme 2. Haumure Spark Streaming nputoxeHue s moacuéra KOJIM4ecTBa CTPOK B
KaKJOM 5-CEeKyHJAHOM MUKpoOaTye.

3ananme 3. OOBsiCHUTE, KaK HACTPOUTH Pa3Mep MUKpoOaTya U Kak 3TO BIUSAET Ha 3aJCPIKKY
U IIPOIYCKHYIO CLIOCOOHOCT.

3ananme 4. Onuinte ocHoBHbIe KoMITOHEeHTh! Kafka n ux ¢pynkuuu.

3aganue S. OObschute, kak Kafka oOecneunBaer rapaHTUPOBaHHYIO JIOCTaBKY
COOOILIEHUN.

3ananmue 6. [IpuBenure npumep nnterpanuu Kafka c Spark Streaming.

3apanme 7. Onuiunte crparerun macurabupoanus Kafka kimacrepa.

3aganue 8. O0bsicHUTE, Kak opranuzoBaTh MoHuTOpUHT Kafka B mponakiH-cpene.

Baganme 9. Onummte apxutektypy Apache Cassandra u e€ ocobennocTu kak key-value
XpaHWINIIA.

3apanme 10. Hanummure npumep cozpanus tadbaunsl B Cassandra 1 BCTaBKM JaHHBIX.

3ananme 11. OObsicHuTe, Kak pabOTaeT pEIUIMKAIMS W COTJIACOBAHHOCTH JAHHBIX B
Cassandra.

3aganue 12. Onummre METOAbl MOHUTOPMHIA M ONTHUMH3ALMH IPOU3BOIUTEIILHOCTH
Cassandra.

3aganue 13. IlpuBegure cueHapun, B KoTopbix Cassandra mnpeamodTurenbHee
PEISLMOHHBIX 0a3 TaHHBIX.

3aganue 14. OObsiCHUTE COBPEMEHHbBIE TPEHIbI B MOCTPOEHUU APXUTEKTYpP XPaHHJIUI]
naHHbIX (Hampumep, Data Lake, Lakehouse).

3aganue 15. OnummTe, Kak KOMOMHUpPOBaTh pasHble TuUnbl xpanunuiy (MPP, NoSQL,
MOTOKOBBIE) B €IMHON apXUTEKType OOJBbIINX JTaHHbIX.

IIpumepHoe onrcaHue U KPUTEPHHU OLIECHUBAHUSI K MTOTOBOMY NPOEKTY

Onucanue npoexkra:

B pamkax uToroBoro mpoexkra HEOOXOIMMO pa3paboTaTh KOMILJIEKCHOE pELIeHHE IS
00pabOTKM W aHanu3a OOJBIIMX JAHHBIX, JAEMOHCTpUpYIOlLlee TINyOOoKoe IOHMMaHue |
MPAKTUYECKHE HABBIKM padOThl C OCHOBHBIMH TEXHOJIOTUSMU U MHCTPYMEHTAMHU, U3YYEHHBIMH B
xoze Kypca. IIpoekT noipkeH BKIIOYaTh pa3BepThiBaHuEe W ympasieHue Hadoop kmacrepowm,
peanmm3anuo MapReduce anroputmoB, ucnosibzoBanue Hive nist ananm3a JaHHBIX, TPUMEHEHNE
MPP-pemennii (ClickHouse niu GreenPlum) anst s dexTrBHOM aHATUTHKY, a TaK)Ke BHEIPEHUE
Spark nans makeTHOM W TMOTOKOBOM 00paboOTKM MAaHHBIX. Kpome TOro, mpoeKT TOJIKEeH
nemMoHcTpupoBath uHTerpanuto ¢ Kafka mis opranmzanuy MmMoTOKOBOHM Iepenauyd JaHHBIX U
ucrnonp3zoBanue Cassandra B kauectBe NoSQL xpanunuma. B utoroBoMm pemreHnn HeoO0X0auMO
IIPOJEMOHCTPUPOBATh COBPEMEHHBIE APXUTEKTYPHBIE IOAXOAbI K IIOCTPOCHHMIO CHUCTEM
00pabOTKH OOJNBITUX JTAHHBIX.

TpeGoBanus Kk NpoeKTy:
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o PasBepreiBanme wu HacTpoiika Hadoop «kmactepa ¢  JeMOHCTpammer  ero
paboTOCIOCOOHOCTH.
o Pa3pabotka u 3amyck MapReduce 3anau 15 penieHust NpuKiIaaHbIX 3a1a4 00paboTKU
JAHHBIX.
e Coznanue u ontummzanus Hive-zanmpocoB Ui aHalu3a JaHHBIX, BKJIIOYas paboTy C
NapTULIMOHUPOBAHUEM H WHJICKCAMHU.
e HcnonwzoBanue MPP-pemennii (ClickHouse wmu GreenPlum) mms BeITOJIHEHHS
CJIO’KHBIX aHAJTMTUYECKHX 3aIPOCOB.
e Peaimzanusa maketHol o0paboOTKM naHHBIX ¢ moMolibio Apache Spark, Bkirouas
ONITHUMH3AIHIO TIPOU3BOIUTEIHHOCTH.
o PaszpaboTrka morokoBoro npuioxkeHus Ha Spark Streaming ¢ uaterpanueit Kafka mis
00pabOTKM JAHHBIX B pEaIbHOM BPEMEHH.
e Hcnons3oBanue Cassandra jjisg XpaHeHuUs: U yIpaBJIeHUs KIIOY-3HAYEHUE JTaHHBIMH C
y4€TOM TpeOOBaHUH K PEIIMKALMU U COINIACOBAHHOCTH.
e OrnucaHue apXUTEKTypbl peElIeHHs C OOOCHOBAaHHMEM BBIODAHHBIX TEXHOJOTHH U
MOXO0/I0B.
e JIOKyMEHTHpOBaHUE TMPOEKTa C MOAPOOHBIM OIKMCAHUEM HTAaloB pa3pabOTKH,
KOH(HUTypamnuii ¥ pe3yabTaToB.
Kpurepun ounenuBanmsi:
1. TexHuYecKasi KOPPEKTHOCTH U MOJTHOTA PellIeHUs
o llomHoTa peanu3anuy BCEX OCHOBHBIX KOMIIOHEHTOB COTJIACHO TPEOOBAHUSIM.
KoppekTHocTs 1 paboTtocrnocoObHocTs pazsepuyToro Hadoop kiacrepa.
[TpaBunbHOCTH ¥ 3 dexTrBHOCTE MapReduce anroputmos.
KoppexTaocTs 1 ontumusanus Hive-3ampocos.
OddextuBnoe npumenenne MPP-pemienuii ans aHaTUTUKY.
KoppekTHas peanuszanus nakeTHoi oopadborku B Spark.
PaborococoOHOCTH MOTOKOBOI 00paboTKH ¢ ucnoiab3oBaHueM Spark Streaming u
Kafka.
o IlpaBunsHoe ucnonb3oBanue Cassandra st XpaHEHUS TaHHBIX.
2. ApXUTEKTYpHOE pellieHie U HHTerpanus KOMIIOHEHTOB
o O060CHOBaHHOCTH BHIOOpA TEXHOJIOTHIA U apXUTEKTYPHBIX TOIXOOB.
o [I'pamoTHas WHTETpAIUs PA3TUHIHBIX KOMIIOHCHTOB CUCTEMEI.
o CooTBeTcTBHE COBPEMEHHBIM MTPAKTUKAM OCTPOCHUS CUCTEM OONBIINX JAHHBIX.
3. OnTuMu3anus ¥ MaCIITA0UPyeMOCTh
o Hanuume onTuUMH3aIMil TPOU3BOIUTENLHOCTH HA YPOBHE 3aIIPOCOB U 00pabOTKHU
JTAaHHBIX.
o PaccmoTrpenne BOmpocoB MacTabupyeMOCTH U OTKa30yCTONYUBOCTH.
4. IoKyMeHTHPOBAHUE U MPeE3eHTAIUSI MPOEKTA
o llomHOTa M Ka4yecTBO TEXHUYECKOM TOKYMEHTAIUH.
o UYETKOCTh ONMHMCAHUS APXUTEKTYPHI, IIPOLIECCOB U PE3YJIHTATOB.
o KadecTBo 1 HHPOPMATHUBHOCTD MPE3ECHTAIIMHA UTOTOBOTO PEIICHUS.
5. lIpakTnyeckasi HEHHOCTh 1 HHHOBALIMOHHOCTh
o IlpakTHueckas MPUMEHUMOCTh PEIICHHS K peaTbHBIM 3a]auaM.
o Hcmnonp3oBaHWE COBPEMEHHBIX TEHJICHIIMA W WHHOBAIIMOHHBIX ITOJXOJIOB B
00paboTKe OONBIINUX TaHHBIX.

O 0 O O O O

3amanus 1J151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHMUILIMHE (MOTYJII0)

Ne n/m

3aganue OTtBeT Komnerennus

Kakune ocHOBHBIE KOMIIOHEHTBI BXOJSAT B OKOCUCTEMY b VK-1
Hadoop?

a) HDFS, MapReduce, Spark
b) HDFS, YARN, MapReduce
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c) Kafka, Cassandra, Hive
d) YARN, Spark, ClickHouse

Yro mpoucxoaut Ha starne Map B moaenn MapReduce?

[IpeoOpazoBanu
€ 1 QUIbTpanus
JAHHBIX

YK-2

Jua gero ucnonsiyetcs Hive B skocucreme Hadoop?

a) JIis moTokoBOM 00pabOTKH JaHHBIX

b) Ans BeimonaeHust SQL-mogo0HBIX 3a1IPOCOB K TAHHBIM B
Hadoop

c) Jia ynpaBneHus pecypcaMu Kiactepa

d) [lns xpanenus naHabix B popmate Key-Value

b

[IK-1

UTO M3 IepEedYUCIICEHHOTrO ABIsAeTCs IpuMepom MPP-
CUCTEMBI?

a) Apache Kafka

b) GreenPlum

c) Apache Spark

d) Apache Cassandra

YK-1

KakoBa ocHoBHas 3aaaua Spark Streaming?

a) XpaHeHHe OONBITUX JaHHBIX

b) ITaketHast 00paboTKa TAaHHBIX

¢) IToTokoBast 00pabOTKa JAaHHBIX C UCTIONH30BAHUEM
MUKpoOaTueit

d) YnpaBnenne pecypcamu Kiacrepa

OIIK-1

Kaxkyto ponb B apXuTeKType OOJIBIINX JAHHBIX BBITOIHICT
Apache Kafka?

a) XpaHeHHe JaHHBIX

b) Pacnipenenénnsiii 6pokep cooOIIeHuit 11 mepenayn
MIOTOKOB JaHHBIX

¢) Brimonnenne SQL-3anpocos

d) Ananutideckas 00paboTKa JaHHBIX

YK-1

Kakas texnonorus Hadoop orBeuaer 3a ynpasienne
pecypcaMu B Kiiactepe?

YARN

YK-1

Kak naseiBaetcs ¢ynkuust MapReduce, kotopast
arperupyer MpOMEKYTOUHbIE Pe3yIbTaThl?

Reduce

[K-1

HazoBuTe s13b1K 3ammpocoB, ucrons3yemsbiid B Hive.

HiveQL

OIIK-1

10.

Kaxoii Tun 6a3el manHbIX mpenacrasiser Cassandra?

NoSQL

[1K-2
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