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1. KpaTkasi xapakTepucTHKA JUCHUIIMHBI (MOILYJIs)

Pabouast mporpamma mucuurmiuHbel (Moayist) «CucteMbl 00paOOTKH OOJBIINX JTaHHBIX)
COCTaBJICHA B COOTBETCTBUU C (peliepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM
BBICIIETO OOpa3oBaHus — OakamaBpuar mo crnenuanbHocTd 38.03.05 busnec-undopmartrka,
npodpuinb busHec-aHaIMTHKA, YTBEpXKACHHBIA NPUKa30M MUHHUCTEPCTBA HAYKH M BBICILETO
obpaszoBanus Poccuiickoit @eneparmu Ne 838 ot 29.07.2020 rona.

Nzyuenne mucuuniausbl (Moayist) «CucteMbl 00paOOTKH OOJBIIMX JAHHBIX» MO3BOJSET
OCBOUTb COBPEMEHHBIE METOJIbI U TEXHOJIOTUU 3(P(HEKTUBHOTO XpaHEHHs, OOpaOOTKH M aHANM3a
OTPOMHBIX 00BEMOB MH(POpPMAIMH, YTO KPUTHYHO JUISI TIPUHATHAS OOOCHOBAHHBIX PEIICHUH B
Ou3Hece M Hayke. OTH 3HaHUS O0OECHEYMBAIOT KOHKYPEHTOCIOCOOHOCTh CHELMAJIHCTOB B
YCIIOBHSIX CTPEMHUTEILHOT'O pOCTa JaHHbIX U BocTpeOoBanHOCTH Big Data-pemienuii B pa3nuyHbIx
OTpacisx.

MecTo AMcuMIUIMHBI (MOLYJI5) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMmbl

Hacrosimas aucuuniuza (MOyJib) BKIIIOUEHA B y4eOHBIN IJIaH 110 IpOorpamMme MOAroTOBKU
OakaylaBpuata 1o HampabiieHHio 38.03.05 busHec-undopmaruka, npoduis BusHec-aHanmutuka M
BXOJUT B BapuaTHBHYIO 4acTb bioka 1, ¢dopMupyemyro ydacTHUKaMu 0OOpa3oBaTeIbHBIX
OTHOIIICHUU.

JucnumivHa (MOIyIb) SIBIsSIETCS BEIOOPHOM M JOCTYIIHA JUIS U3y4YeHUs Ha 3 win 4 Kypce B
5,6, 7, 8 cemecTpax Ha BBIOOD.

Heap u3ydeHus: TUCHUILIMHBI (MOyas). (GopMUpOBaHHE HABBIKOB TPOCKTHPOBAHUS,
BHEJJPEHHUS ¥ SKCILTyaTallii MacIITaOupyeMbIX CUCTEM JUTs cOOpa, XpaHEHUS U aHajIn3a OOJIbIINX
00BEMOB JJAHHBIX C UCTIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOIM U MHCTPYMEHTOB.

3agauu U3ydyeHus JUCUUILIMHBI (MOAYJIsl) HANpaBJICHBI HA (POPMHUPOBAHKE Y CTYJCHTOB
CIIETY O 3HAHUM, yMEHUI U HABBIKOB!

— 3HAHWE OCHOBHBIX MOHATHM W apXUTEKTYpbl PACIPEACICHHBIX BBIUMUCIUTEIBHBIX
CHUCTEM,

— 3HaHHWe NPUHIMIOB paboTsl MapReduce anropuTMoB 1 UX MpUMEHEHUS U1 00pabOTKI
OOJIBIINX JAHHBIX

— 3HaHHWEe ocoOeHHOCcTer M Bo3MoxHOcTed SQL-like maTepdeiica Hive mns ananmsa
nanHbix B Hadoop;

— 3HAHWE TMOHATHS W TIPUMCHCHHUS TEXHOJOTWU TIOTOKOBOW OOpaOOTKH HTaHHBIX C
ucrnoinb3oBanueM Spark Streaming;

— yMEHHUE OCYIIECTBISTh pa3BepThiBaHue U yrnpapieHue Hadoop kimacrepowm;

— ymeHue pabotath ¢ cucremoin odepeneit Kafka m pacmpenenenHoii 0a3oii ITaHHBIX
Cassandra;

— yMEHHuE OCYUIECTBIATh Hanucanue u ontumusanuio MapReduce 3agau na Hadoop ans
3¢ PeKkTHBHON 00pabOTKH TaHHBIX;

— yMEHHUE CO3[1aBaTh U BBINIOJHATEL 3aNPOCkl B Hive, aHAIM3UPOBATh M yCTPAHATh Y3KHE
MecTa B 3ampocax;

— YyMEHHE MOHMMATh M NPUMEHATh Spark s ObICTporo ananmu3a OOJNBIIMX 00BEMOB
JAHHBIX,

— HaBBIK BIIAJICHUSI THCTpyMEHTaMu SKocuctemMbl Hadoop amns co3nanus u onTuMu3anuu
cucteM 00pabOTKH OOJIBIINX JTAHHBIX,

— HaBBIK IPUMEHEHHS aJrOpUTMOB Ha ocHOBe MapReduce amns pernieHuns: mpakTHYECKUX
3a/a4 B 00JaCTH OOJBIIHX JAHHBIX.
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2. IlepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00YYeHUsI

Komnereniuu, ¢opmupyemble B pe3yiabTaTe OCBOCHHS IUCHUIUIMHBI (MOIYJs) MpHU
MPOBEJICHUH yUEOHBIX 3aHATUN B (hOpME KOHTAKTHOM pabOThl 00YJAIOIIUXCS C MearornYeCKuMHU
paboTHHKaMU YHUBEpPCUTETA U B (OPME CAMOCTOSTEIHHOM PabOThl 00YJAIOIIUXCS:

KomnereHuus Conep:kaHue KOMIETeHIHH Nuaukarop IlepeyeHb naIaHMpyeMbIX
KOMIEeTeHIIUH Pe3yJbTATOB 00y4YeHHUs 10
aucHuIuHe (MOIYII0)
YK-6. Crioco0eH ynpapisiTh CBOUM YK-6.1. 3HAET OCHOBHBIE MPUHITUIIBI
BPEMEHEM, BBICTPaUBaTh U CaMOBOCITUTAHHMSI U
peaTM30BBIBATH TPACKTOPHIO camMo00pa3oBaHHMs,
CaMOpPa3BUTHUS HA OCHOBE npodeCcCHOHATBHOTO U
MPUHIIUTIOB 00pa30BaHUS B JUYHOCTHOTO Pa3BUTHS, HCXOJIS
TEUYCHHUE BCEH KU3HU U3 3TANOB KAPhePHOTO POCTA U
TpeOOBaHU PhIHKA TPYAa
YK-6.2. YMeeT miaHupoBaTh CBOE
pabodee BpeMs U BpeMs s
camMopa3BUTHS. GOPMYITHPOBATH
[EJTH JIMYHOCTHOTO U
poheCCHOHATBHOTO Pa3BUTHS U
YCIIOBHUS UX JTOCTUKCHUS, UCXOS
Y3 TSHJCHIMU pa3BUTH 001aCTH
poheCCUOHATTLHOMN
JICSTSIIbHOCTH, MHIUBUIYaIbHO-
JMYHOCTHBIX 0COOCHHOCTEH
VK-6.3. MMeeT mpaKkTHIeCKHi OIBIT
MOJYYCHUS HOTIONHUTEIBHOTO
00pa3oBaHwMsl, U3YYCHUS
JIOTIOJTHUTEIIHHBIX
00pa3zoBaTeNbHBIX IPOTrPaMM
OIIK-2. Cnoco0eH mpoBOIUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHIECHIINN U
WCCIIC/IOBAHNE U aHAIIU3 PhIHKA XapaKTePUCTHKU PhIHKA
WH(GOPMAIIMOHHBIX CHCTEM H WH(POPMAIIMOHHBIX CUCTEM H
nH(POPMALIMOHHO- HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX KOMMYHUKAIIHOHHBIX TEXHOJOTHH
TEXHOJIOTUH, BHIOMPATH OIIK-2.2. YMeeT mpoBOIUTH UCCIICIOBAaHUE
paloHaNIbHBIE PELICHHUS IS U aHAJIM3 PHIHOYHOW HH(OPMALIUU
yHIpaBieHus: On3HecoM IUTA OTIEHKY TIOTpeOHOoCTE
Ou3Heca 1 BEIOOpA ONITUMAITEHBIX
peleHui
OIIK-2.3. NmeeT npakTuyeckuii onbsIT B
pa3paboTKe U BHEIPCHUU
CTpaTeruil ynpasieHUsI OU3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHGOPMAIIMOHHBIX TEXHOJIOTUHI
IK-2. Crioco0eH HCTIoNBE30BaTh [K-2.1. 3HaeT OCHOBHBIE MaTeMaTHYECKHe
COOTBETCTBYIOLINI METO/Ibl 1 UHCTPYMEHTAIbHBIC
MaTeMaTHUYeCKUH anmnapar u CPEeIICTBA, MPUMEHSEMBIC JUIS
WHCTPYMEHTAaJIbHbIE CPEACTBA IS 00paboOTKH U aHaIN3a
00paboTKH, aHaIM3a 1 uHpOpMAIUH
CHCTEeMaTH3aITuH HHPOPMAITUHN TI0 I1K-2.2. Ywmeer appexTrBHO

TEME UCCIICOBaHMS AJIsl PEILCHUS
3a1a4 npodecCHOHANIBHON
JIESTENBHOCTH

HCIOJIb30BaTh MATEMAaTHUECKUN
anmapar JJisl CuCTeMaTH3alkH
JaHHBIX U PEILCHUs
npodecCHOHATBHBIX 3a/1a4
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IK-2.3.

MNMeeT npakTUYECKU OMBIT
paboTHI ¢ HHCTPYMEHTaMHU
aHanu3a HQOPMAITIHN B paMKax
HCCIIEIOBATEIBCKUX IPOCKTOB

[K-3. CriocoOeH roTOBUTH HAYYHO- IK-3.1. 3HaeT TpeOOBaHUS U CTaHIAPTHI
TEXHUYECKUE OTUETHI, odopmiieHnsT HAY4IHO-
NPE3CHTAINH, HAyYHbIC TEXHUYECKUX OTYETOB,
MyOJIUKAITAY TI0 Pe3yiIbraTaM TIPE3CHTAINN U TyOJTUKAIIHIA
BBIIIOJIHEHHBIX UCCJIE0OBaHUM IK-3.2. YMeeT CTpyKTypHpOBaTh U

MIPEICTABIATh Pe3yIbTaThl
HUCCIIEJOBAaHUM B ICHOI U
JOCTYIHOHU (opme

IK-3.3. NmeeT npakTUYecKuil OMBIT
ITOATOTOBKY U MyOJIMKAIINN
Hay4YHBIX MaTepHAaJIOB,
OTPAXKAIOIIUX PE3YTbTATHI
BBITTIOJTHEHHBIX UCCIIEOBAaHUHT

TIK-8. Crioco0eH 1o pyKOBOACTBOM [IK-8.1. 3HaeT NPUHIUIIBI U CTaHIaPThI
crenranmcTa 0ojee BBICOKOU yIpaBlIeHUs TPOCKTAMHU
KaTeropuu OCYIIECTBISTh

I1K-8.2. VYmeet pa3pabaThiBaTh IIaHBI U

IIJIAaHUPOBAaHUE U OPraHU3aluio
HpOCKTHOﬁ JACATCIbHOCTH Ha
OCHOBC CTaHAApPTOB YIIPABJICHU
MIPOCKTaMU

OpraHU30BbIBATH IPOCKTHYIO
JIESATEIBbHOCTh B COOTBETCTBUH C
YCTaHOBJIEHHBIMU CTaHAAPTaMHU
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3. TeMaTH4YeCKHUil NJIaH

Nen/ TpynoeMKocTh, aKaJleMHYECKHE YaChI
n HaumenoBanue Ounas gopma TKY
pa3aena auCHUNIHHbI KoHTakTHasi padoTa (Texymmmii
(Mopny.Jist) Jlexmun CemMuHapbl Kontpo | CamocTosiTenb KOHTPOJIb
(npakTH4ecKue Jb Has padoTta ycneBaeMoCTH)
3aHATHSA)
1 OCHOBBI CUCTEMBI 7 7 32 [NonroroBka k
Hadoop u MapReduce CeMUHapYy,
Jomainue
3aaHus
2 HnctpymeHTs! ananmsa 7 7 33 [oaroroBka
JTAHHBIX B SKOCUCTEME CceMUHapy,
Hadoop Jomainue
3a/iaHus,
KonTponsnas
pabora
3 [TotokoBas o6padboTka 7 7 32 [ToxroroBka k
JAHHBIX U CeMUHapy,
WHCTPYMEHTHI Jomamnraue
B3aMMOJICHCTBHS 3alaHus
4 NoSQL xpanunuiia u 7 7 33 IMToaroroBka k
APXUTEKTYPhI JAHHBIX ceMUHapy,
Jlomarane
3aaHus,
Kontponbnas
pabora
3auem c oyenKoil 4 [Ipoext
Hmozo: 28 28 4 130
Ob6vem oucuyuniunot (Mooys) 190
(6 ak. u.)
Obvem Oucuunaunvl (M0Oyas) 5
(8 3au. eo.)

4. Copepxkanue TUCHHILUIMHBI (MOTYJIs1)

Nen/m HaumenoBanue pasnena Conep:xaHue TUCHMILIMHBI (MOIYJIS) IO TeMaM
JUCUMILIUHBI (MOTYJIs1)
1 OcHoBsl cuctemsl Hadoop u PasseprriBanue u ynpasnenune Hadoop kmacrepoM. OCHOBBI
MapReduce MapReduce: npuHIUIEL paboTH M pa3padoTKa aJrOpUTMOB.
2 WHcrpymeHTHI aHam3a qaHHbIX B | Pabota ¢ Hive: 3ampockl, ynpaBieHHe JaHHBIMH U ONTHMU3AIHSL
skocucteme Hadoop UcnionbzoBanne MPP pemennii: ClickHouse u GreenPlum. Beenenne
B Spark: ocCHOBBI ¥ IPOIBUHYTHIE (PYHKIIMOHAIBHOCTH.
3 IToTokoBast o6paboTka naHHBIX 1 | OcHOBBI puMeHeHus Spark Streaming 11 peanu3anuu
WHCTPYMEHTHI B3aUMOICHCTBUS MUKpoOaTyeBoit 00padoTku. [Ipuniumner padoTe! 1 uaTerpanus Kafka
B CJIO)KHOH apXUTEKTYpe CHCTEM OOJIBIINX JAHHBIX.
4 NoSQL xpanumuiia u IIpakTrueckoe ucnonrs3oBanue Cassandra kak Key-Value xpanunumia.

APXUTEKTYPbI JAHHBIX

CoBpeMeHHbIE TPEH Il ¥ IPAKTHKH CO3AaHUS APXUTEKTYP XPaHWIIHII]
JAHHBIX.
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5. YuyeOHO-MeTOAMYECKOE O0ecIeYeHue

VYHUBEpCUTET pacmojiaraeT MOJHBIM  HAa0OpOM  JMIIEH3MOHHOTO ¥ CBOOOJHO
pactpoCTpaHseMoro TPOTPaMMHOTO OOECHEUEHHs, BKJIIOYas MPOIYKTHI OTEYECTBEHHOTO
MIPOU3BOJCTBA.

Kaxnplii cTyneHT B TedeHHE BCero mepuoja OOy4YeHMs MOJydyaeT HHIAMBUAYaJIbHBINA
HEOTPaHUYEHHBIM  JOCTYN K  JJEKTPOHHO-OMOIMOTEYHONW CHCTEME M BJIEKTPOHHOU
uH(}OPMALIMOHHO-00pa30BaTENIbHON Cpelle YHHMBEpCUTETa. OTH CHCTEMbl IPEIOCTaBISIOT
BO3MOXXHOCTb JIOCTYTIa K pecypcam U3 JIF00OH TOUKH, I/Ie €CTh MOJKIUYEeHHE K ceTH MHTepHer,
KaK Ha TePPUTOPHH YHUBEPCUTETA, TAK U 32 €r0 MpeeTIaMu.

CryaenTtam o0eclieueH yAalIeHHBIH JOCTYN K COBPEMEHHBIM NpodecCcHoHaTbHBIM 0a3am
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Ocnosnasa numepamypa:

1. TTapdenos IO. I1. TTocTpensioHHbIe XpaHUITHUIIA JaHHBIX | y4eOHOE TocoOue /i BYy30B
/ YO. I1. Tapdenon ; mox HayuHoi penakiueit H. B. [TamynoBckoii. — Mocksa : M3naTenbcTBO
FOpaiit, 2025. — 97 ¢. — (Bricuiee oopaszosanue). — ISBN 978-5-534-21173-3. — Texker :
eKkTpoHHBIW  //  OOpaszoBatenbHas  miatdpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/55950.

2. T'opnees C. W. Opranuzanus 0a3 nanHbix : yueOnuk ans By3oB / C. W. I'opaees, B. H.
Bonommna. — 2-e u3n., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2025. — 691 ¢. —
(Beictiee  ob6pazoBanme). — ISBN  978-5-534-21115-3. — TekcT : dIEKTPOHHBIA //
O6pasoBatensHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/559377.

Jlononnumensvnan numepamypa:

1. CoseroB b. 5. ba3wl nannpix : yueonuk mist By3os / b. 5. Cosetos, B. B. llexanoBckuid,
B. JI. YeproBckoii. — 4-e uzn., nepepad. u gomn. — Mocksa : UznatensctBo FOpaiit, 2025. — 403
c. — (Bwicmee oOpaszoBanue). — ISBN 978-5-534-18479-2. — TekcT : 37€KTpOHHBIA //
O6pasoBatensHas miathopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/559898.

2. Hectepos C. A. ba3bl 1aHHBIX : yueOHHUK U pakTUKyM it By30B / C. A. HectepoB. —
2-e u3n., nepepad. u gorn. — Mocksa : MUznatensctBo FOpaiit, 2025. — 258 c. — (Bricmee
obpazoBanme). — ISBN 978-5-534-18107-4. — Tekct : anexTpoHHBIH // OOpa3oBaTenbHAs
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560753.

6. MarepuajbHO-TeXHUYECKOE o0ecrevyeHne

YHuBepcuUTeT pacmojiaraeT MaTepHalbHO-TEXHUYECKOH 0a30i, COOTBETCTBYIOIICH
JEHCTBYIOIINM MTPOTHBOIMOKAPHBIM MPABUTIAM U HOPMaM M 00€CIIeYMBAIONICH TPOBEICHUE BCEX
BUJIOB JAWCIUIIMHAPHON W MEXKIUCIUIUIMHAPHOW TOATOTOBKH, MPAKTUYECKOW W HAYYHO-
HCCJIeI0BATENIbCKON paboT 00ydaromuxcs, MPeayCMOTPEHHBIX Y4E€OHBIM IJIaHOM.

[MometeHus1, KOTOPBIE PEICTABISAIOT COOOH YUeOHBIE Ay TUTOPHUH JJIsl IPOBECHUS 3aHITUN
JEKIIMOHHOTO THUMA, 3aHATUA CEMHUHAPCKOro (MPAKTUYECKOTO) THIMA, TPYMIOBBIX U
WHAUBHUIYaIbHBIX KOHCYJIbTAI[UI, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTAIlH, a TaKKe
MOMEUICHHUS [T CAMOCTOSITEIILHON PaOOTHl M TOMEUICHHUS [T XpaHEHHs ¥ PO(YHUIaKTUYECKOTO
obcyxuBanus yaeOHoro obopynoBanus. [lomeneHus: yKOMIJICKTOBaHbI CTICIIMAITM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEJCTBAMU OOyuYeHUs, CIYXKAUMMU Ui TpeJCTaBlIeHUs yueOHOU
uH(popManuu OOJBIION ayIUTOPUH.

Nzyyenune nucuurmivHbl (MOIyIIs) 00eCTieUrBAETCs B y9€OHBIX ay TUTOPHUSIX, OCHAIIICHHBIX:

— CTOJIAaMHU U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOWM;

— CHeNHMaIu3uPOBaHHBIM 000PYI0BaHHEM, BKIIOUas JEMOHCTPAIMOHHOE 000pYI0BaHHE.
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[lomemienus 1 caMOCTOATENLHON PabOThl 00YUYaAOLIUXCS, B TOM YUCIIE TPUCTIOCOOJIEHHBIE
JUI WUCTIOJBb30BAHMS MHBAJIMIAMU U JIMIAMU C OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbS,
OCHAUICHbl KOMIIBIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO IMOAKIIOUEHUs K ceTu «VHTepHeT» U
o0ecrieueHHMeM JOCTyla K B JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEbHYIO Cpeay
YHuBepcurera.

OOyuaromuyMcs MpeaocTaBisgeTcs JOCTyn (B TOM 4YMCIE YAAJEHHBIH) K pecypcam
UH(POPMAIIMOHHO-TEJIEKOMMYHHUKALIMOHHOW ceTu «MHTepHEeT», 3JeKTPOHHBIM pecypcaM (B TOM
qucie 3JCKTPOHHBIM OMONIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(ecCHOHAIBHBIM 0a3aM
JAHHBIX ¥ MH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMAM):

Ne HaumeHoBaHMe nopTaJa CcpLika
(u3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snekrponHas outbiunoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnumoreka
2. Baza mamnbix mg I T-cnenmuamictos https://habr.com
3. Bbasa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbli caiiT MUHUCTEpPCTBA HAYKHU U https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3zoBanms Poccuiickoit deneparinu

5. | ®enepanbueblii nopran «Poccuiickoe odpazosanue" | https://www.edu.ru/

6. | Uadopmanmonnas cucreMa "EnuHoe okHO moctyma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam”

7. Envnas komnmekius mudpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOPMAIUMOHHO - http://fcior.edu.ru/
00pa30BaTeNIbHBIX PECYPCOB

[lepeuenbr MHYOPMALMOHHBIX TEXHOJOTHM, HUCHOJB3YEMBIX HIPU  OCYIIECTBICHUHU
00pa3oBaTeIpHOTO MpoIlecca MO AUCIUTUINHE (MOJIYIIIO), B TOM YHCJIE KOMIUIEKT JIMIIEH3UOHHOTO
IPOTPAaMMHOTO  OOECICUCHHUs, COBPEMEHHBbIE NpOQPecCHOHaIbHbIE 0a3bl JaHHBIX |
UH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanue 11O IIpousBoacreo JInuensuonnoe / cB00OAHO

pacnpocTpaHsieMoe

OnepanoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapyGexusoe | numensuonnoe

Bpaysepsr:

Slupmexc.bpaysep OTEYECTBEHHOE | CBOOOJHO paclpoCTpaHsIeMoe

Google Chrome 3apy0eKHOe CBOOOIHO pacIpoCTpaHIEMOE

OducHble NPUIIOKEHUS:

Microsoft Imagine (Visio, OneNote) 3apyOeskHOe JIMLIEH3UOHHOE

TeXstudio 3apy0eKHOe CBOOOIHO pacIpOCTpaHsIeMOe

Adobe Acrobat Reader 3apy0exHOoe CBOOOTHO pacrpoCTpaHsIeMOe

ITporpaMmmHoe oGecneyeHue 1Jisl IIAHUPOBAHUS H Y4eTa BPEMEHH:

Toggle app | 3apyGesxuoe | cBOGOIHO pacmpocTpaHseMoe

CucTeMbl YIpaBJIeHHsI IPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxnoe | nmmensuonHoe

CucTteMbl ynpaBjeHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) | 3apyGesxHoe | munensmnonHOE

Cucrtemsl pedeppHoro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6esxuoe | muneH3HoOHHOE

CnpaBoYHO-NIPaBOBbIE CHCTEMBI:

KoncynprantIlioc: cripaBoYHO-IIpaBOBast OTEUYECTBEHHOE | JIMLCH3MOHHOE

crcTeMa

CpencTBa aHTHBMPYCHOM 3aIIMTHI:
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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/

Kaspersky Endpoint Security mis 6uzneca OTEYECTBEHHOE | JIMIICH3MOHHOE
Crangaprusnii Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apyOexHOe cBOOOJTHO PaCIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe cBOOOJIHO PACIPOCTPAHAEMOE
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOIHO pacIIpOCTPaHIEMOE
CopelliaSim 3apyOeskHOoe CBOOOZHO pacnpocTpaHsIieMoe
Google Colaboratory 3apyOeKHOe CBOOOIHO PacIpPOCTPAHIEMOE
ITakeThl MPOrPAMMHBIX CPEICTB M OHOJINOTEK:

AutoPsy 3apyOekHOe CBOOOTHO pacIpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacpOCTPaHsIeMOe
Cuctemsbl ynpasJieHusi 0n0anorpaguyeckoi nHpopManuei:

Zotero | 3apyOexHOe | CBOOOJIHO PaCIPOCTPAHIEMOE
CepBHuCBHI U CJYKOBI:

Bind 3apy0exHOoe CBOOOIHO pacIIpOCTPaHSIEMOE
Docker 3apyOexHoe cBOOOJIHO pacIpOCTpaHsIEMOe

7. MeToanuyeckne U OLlEHOYHbIE MAaTEPUAJIbI
MeToan4yeckue yKazaHus VI 00y4a0UIMXCH 10 OCBOCHHIO TMCUHUILIHHBI (MOXYJIs1)

B nporecce n3yuenust AUCUUTIINHBI (MOIyTs1) «CrcTeMbl 00paboTKU OONBIINX JAHHBIX) B
paMKax TEKYIIEro KOHTPOJS yCIEBAEMOCTH HCIOJBL3YIOTCS TaKHe BUJbI Y4eOHOH paboThI, Kak
JIEKIIUH, CEMUHAPBI, KOHTPOJIbHBIE PAOOThI, JOMAIIHUE 3a/JaHHs, TPOCKT, a TAaKKE pPa3IMYHbIC
BUJIBl CAMOCTOSATEIHPHON pa0OThI 00YUAIOIIUXCS 10 3aJaHHIO MTPETIOIaBaATENs, HAIPABICHHbBIE Ha
pa3BuTHE HaBBIKOB npo¢ecCuOHaTBLHOM JIEKCUKH, 3aKpeTICHNE MPAKTUIECKUX
npodeCCHOHATBHBIX KOMITETSHIIHMH, ITOOIIPEHUE HHUITUATHB.

Jlekyuss — cHCTEMaTHYEeCKOEe, MOCIEA0BAaTEIbHOE, MOHOJOTHYECKOE H3JI0KECHHE
nperoiaBaTesieM y4eOHOro MaTepHaia, Kak MpaBriIo, TCOPETHIECKOr0 XapaKkTepa.

B mporecce nekuuii peKOMEHAyeTCs] BECTH KOHCHEKT NEKIMi: KpPaTKOo U CXEMAaTU4YHO
(UKCUPOBATH OCHOBHBIC WJICH, BBIBOJBI W OOOOIICHHS JIEKIMH; BBIIEISATh BAKHBIE MBICIH,
KITFOYEBBIC CJIOBA W TepMHHBL. HeoO0X0JWMO OTMETHUTh BONPOCHI HIIM MaTepHAlbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TOMBITATECA HAWTH OTBETHI B peKOMEHIOBaHHOMU nutepaTtype. Eciu
pa3zo0paTbCsi B MaTepuaie He yJaaeTcs, cieayeT chOopMyIupoBaTb BONPOC W 3a1aTb €ro
[IPernoaBaTelo Ha KOHCYJIbTAllUM UM BO BPEMSI CEMUHAPCKOI0 (IIPaKTUYECKOT0) 3aHSTHS.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/JE€HTa HAa CEMHHApe,
€ro OTBETHI HA BOIIPOCHI IPETIOIABATENIS M YIaCTHE B JIUCKYCCHH.

JU1st yCcTIenHOro y4acTHs B CEMUHApe CTyIeHTaM PEKOMEH]IyeTCs 3apaHee 03HAKOMUTBCS C
TEMON OOCYXJEHHUs, IPOYUTaTh HEOOXOAMMBIE MaTepuaibl M MOATOTOBUTH BOIPOCHL. BaxHO
AKTUBHO CIYIIAaTh U BOBJIEKATHCS B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHS M apTYMEHTHUPYS UX.
Ilpn oTBeTax Ha BOMPOCHI HPENOJABATENISI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTHYHBIM,
onupasich Ha U3y4yeHHbIH MaTepHuai. Takke MMoJIe3HO MOIEPKUBATh TUAJIOT C OJHOKYPCHUKAMHU,
9T00BI 000TATHTH 0OCYKICHHE U PACIIMPUTH CBOU 3HAHMSL.

Jlomawnee 3a0anue — HAOOP 3a7a4 1O TeMaM HEJIEIH.

[Ipu pabGore Ham [OOMANIHUMHU 3aJaHUSMU Ba)XHO BHHUMATEIHHO O3HAKOMHTHCS C
Tp€6OBaHI/I$IMI/I )41 CpOKaMI/I BBIITOJIHCHU . PCKOMGH,Z[yeTCH pa36I/IBaTB 3alaHUs Ha 3Tallbl, LITO6I>I
n30eKaTh TEPEerpy3Kd W JIydlle yCBOWTh Matepuan. Mcrmoiap30BaTh pa3iMyHbIe WUCTOYHHKH
uH(pOpMaIHH, BKIIIOYasi YYeOHUKH U OHJIAWH-PECYPCHI, It 0oJiee TTyOOKOTO MTOHUMAHUS TEMBI.

Koumponvnas paboma —nmuceMeHHas pabota ¢ HaOOpoM 3a/1a4, KOTOPbIE HYKHO PEIUTh 3a
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OTPaHUYEHHOE BPEMSL.
Lenb KOHTPOJIBHOM pabOTHI - MOMYUYHUTh CIIELUATbHbIE 3HAHUS 10 OJHOM HJIM HECKOJIbKUM
TEMaM JIMCUUIIMHBL (MOYJIs1) ¥ IPOIEMOHCTPUPOBATh HABBIKM UX MPAKTUUECKOTO IPUMEHEH M.

IIpoexm — uccnenoBaTenbckas paboTa Mo Kypcy U IMpe3eHTalus pe3yabTaToB.

Jist ycnemHoW MOArOTOBKU K IMPOEKTY: YETKO ONpEeAeNIUTE LEeJIM M 3aJayd IPOEKTa,
pacrpeieniTe poJii W OOS3aHHOCTH MEKIY YyJYaCTHUKAMHU, a TaKKe YCTAHOBUTE CPOKH
BBINOJTHEHUS KaXk/1011 yacTu paboThl. PerysspHo npoBoauTe BCTpeUH AJisi 00CYkKISHHS Iporpecca
U PEIIeHHs] BO3HUKAIOIIUX BOIPOCOB.

Camocmosmenvnas paboma — paboTa CTYACHTOB, HAalpaBICHHAs Ha YTIyOJlleHHOE
M3y4YeHHUE OTIEIbHBIX TEM U BOIIPOCOB YYCOHOW MUCIIUIUTMHBI (MOTYJIS).

B npouecce camocTosTeNnbHOM pabOThI CTYIEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrallaMi IPH MUHUMAJIBHOM YYaCTHH MPEToAaBaTelis. 3aJauu CTy/IeHTa BKIIIOYAIOT paboTy
C KOHCIIEKTaMH JICKIIHiA (00paboTKa TEKCTa), TOBTOPHOE N3yYCHUE YICOHBIX MaTepHAJIOB, TUTAHOB
U TE3UCOB OTBETOB, U3yUYECHHE JOMOJHUTEIBHBIX TEM, BBIIIOJHEHHE YUeOHO-UCCIIEI0BATEIbCKUX
3aJJaHUI U IpyTOE.

Cucrema oueHMBAHUA Pe3yJIbTATOB 00yUeHMsI M0 U CIUILIMHE (MOIYJII0)

Kputepuu nosyvyeHusi ypoBHsl 1 OlleHUBAHUS C()OPMUPOBAHHOCTH KOMIETEHIUI MO
AucUMIInHe (Moay/i0) «CucteMbl 00padoTKH GOJIBIIUX JAHHBIX)»

OnenuBaHue ypoBHS Y4eOHBIX JOCTHKEHHM, 00ydaromuXcs M0 JUCHUIUIMHE (MOIYJIIO),
OCYILIECTBISICTCA B BUJIE TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHOU aTTECTALIUHU.

I[IpomMe:xxyTouHasi aTrecTalusl MO AUCIUIUIHHE (MOJIYJIO) OCYIIECTBIsAEeTCS B (opme
3auema ¢ OWEHKOU, TIPU 1TOM IPOBOJUTCS OIEHKAa KOMIIETCHIIUH, CHOPMUPOBAHHBIX I10
JMCITUTIIIMHE.

21.]'[5[ OLICHUBAHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH H HpOMG)I(}ITO‘IHOﬁ aTTecTralnmnuu
UCIIONIb3yeTCsl AecsAThOaibHas IIKaua OIIEHHWBAaHUS, KOTOpash COOTHOCHUTCS C TPaJUIIMOHHOU
MATHOATUTPHOMN KON CIIeTYIOIIUM 00pa3oM:

HMecatudamibnas| IlaTudéannbHas O0mas xapakTepucTHKA pe3yibTaTa
OueHka 3a 3a4er
OLlCHKA OLICHKA o0y4eHMs 10 JMCHUILIAHE (MOAYJIIO)
10 OTnuuHO 3adTeHo CTyZeHT MONHOCTBIO BIAJEET 3HAHUAMH,
9 OTauu"Ho 3auTeHo N3JI0KEHHBIMH B pa60qel71 nporpamme, u
OTJIHYHO 3a4TEHO NIyOOKO  OoCMBICKIAeT muctuiumby. OH
CaMOCTOSATENIHO u JIOTUYECKU

[IOCJIEI0BATENIbHO OTBEYAET HA BCE BOIIPOCHI,
aKUEHTUpysS BHHMaHHEe Ha  HaumOoiee
Ba)KHOM. Ywmeer aHaJU3UPOBATH,
CpaBHUBATH, KIIACCH(PHUIIMPOBATH, 0000IIATH,
KOHKPETHU3UPOBaTh W CHUCTEMaTH3HPOBAThH
W3YYEHHBI MaTepuall, BBIOCISAS KIIOUYEBbIE
MOMEHTBl M YCTaHaBIMBas MPUYAHHO-
cieacTBeHHBle cBsi3M. YUerko (opmynmpyer
OTBETHI, YBEpEHHO WUHTEPIIPETUPYET
pe3yabTaThl aHaJIU30B u IpYyTHX
WCCIICJIOBAHM, a TaKXKe PeIlacT CIIOKHBIC
3agaun. CTymeHT XOpOIIo 3HAKOM C
METOJaMU HCCIIeIOBaHUS, HEOOXOJUMBIMH

JUIA HpaKTI/IIIeCKOfI ACATCIIBHOCTU, U YMECT
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JecaTudoauibHast
OIleHKAa

IIaTudéananHan
OIlEHKA

OneHka 3a 3a4er

O01mas xapakTepucTHKa pe3yJjbTaTa
00y4eHHUs MO AUCHUILIUHE (MOIYJIIO)

CBSI3bIBATH TEOpEeTUIECKue aCIIEKTHI
JTUCIUIUIMHBL (MOAYNA) C TPaKTUYECKUMHU
3aJadyaMu.

Xoporo

3aureHo

Xopo1o

3aureHo

CrygeHt obnafaer 3HAHWSIMH TIpEaAMETa
MOYTH B TONHOM o0OBemMe paboueit
MPOrPaMMbl ¥ CAMOCTOSATEIBHO, JIOTHYCCKH
MOCTIETOBATENEHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[EHTHPYSI BHUMAaHUE Ha
HauOonee 3HAYMMBIX MOMeHTax. OH ymeer
aHAJIM3UPOBATh, CpaBHHBATb,
KJIaCCU(DUIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHCTEMAaTH3UPOBATh
W3YYCHHBIA  MaTepwall, BBIIENISAS  €ro
KIIFOYCBBIC  aCTEKThl W yCTaHABJIMBAs
MPUYUHHO-CJIEICTBEHHBIC CBSI3H.
dopMmynHupyeT CBOU OTBETHI, YBEPECHHO
HHTEPIPETUPYET PE3yJbTaThl aHAIM30B H
JIPYTHX HCCIEAOBAaHUM, a TaKKe pelraeTr
CJIOXHBIC CUTYallMOHHBIC 3a1aud. CTyIeHT
XOpOIIO 3HAKOM c METOJaMH
HCCJICIOBaHUS, HEOOXOUMEBIMH JUIs
MPAKTHYESCKON JIEATENBHOCTH, W yMeeT
CBSI3bIBATh TEOPETUUCCKUE aCIEKThI
peaMeTa ¢ MPaKTHUYECKUMU 3aadyaMH.

Y 1OBJIETBOPUTEIBHO

3aureHo

Y 10BJIETBOPUTENBHO

3aureHo

Crynment obnamgaeT 0a30BBIMUA 3HAHHUSIMH
MO JUCHUIUTHHE (MOJIYJII0), HO UCTILITHIBACT
TPYAHOCTH TIPH CAMOCTOSITEIBHBIX OTBETaX
W UCIOJIb3yeT HeTOUHbIE (GOPMYIHPOBKU. B
XOJIc OTBETOB OH JOIMYyCKaeT OIIUOKH,
Kacaroruecss cytu BompocoB. CTyaeHT
CIIOCOOCH peliaTh TOJIBKO CaMbI€ MPOCTHIC
3a7aud M BIAJEET JIAIIb MHHUMAIbHBIM
Ha0OPOM METOIOB UCCIICIOBAHUS.

He cnan

He 3aureno

He cnan

He 3aureno

He cnan

He 3auteno

CtygeHT He oOBmaznen 00sA3aTeIbHBIM
MHUHUMYMOM 3HAaHHMH IO TPEAMETYy U He
MOJET OTBETHTh Ha BOIPOCHI, NAXKE CCIIH
MpernojaBarelib 3aJaeT JOMOJIHHUTEIbHBIC
HABOJSIIKE BOIIPOCHL

JucuumivHa (MOIYJb)

CJIEeIYIONIMM 00pa3oMm:

«CHucTeEMBI

00paboTKH OOJBIIMX JAHHBIX» OLICHUBACTCS

AKTHBHOCTBH Bec | KoanyecTBO Onucanue
Homammaue 3ananus | 30% 13 HaGop 3amauy mo remam Heaenu
AynuTtopHas 10% 13 AkTHBHAsI paboTa CTyJCHTa Ha CEMUHAPE
pabora
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AKTHBHOCTH Bec | KosmmuectBO Onucanue
KouTtponbsHbie 20% 2 [Tucemennas pabora ¢ HAOOpOM 3a7a4, KOTOPHIE
paboThI HYKHO PELIUTh 32 OTPAaHUYEHHOE BPEMsI
3auer ¢ onenkoit | 40% 1 3anmra UTOroBOro MPOeKTa

dopmyJia pacuéTa UTOrOBOM OLEHKH MO AUCHHUILTHHE (MoayJ/10) «CrcTeMbl 00padoTKU
O0oabmux JAaHHbIX»: «0,3 X cpemHee 3a gomamHue 3amanus + 0,1 x ayautopHas pabora +
0,2 X cpeqHee 3a KOHTPOJbHBIE PabOTHI + 0,4 X 3a4eT C OLIEHKON».

Tekymuii KOHTPOJIb yCIIEBAeMOCTH 00Y4AIOUIMXCS M0 JUCHHUILUIAHE (MOTYJII0)
IIpumepHbIe JOMALIHME 32/IaHUSA

Jomamnee 3aaganue no reme «OcuoBbl MapReduce: npuHiunesl padoTsl 1 pa3padoTka
aJIrOPUTMOB»

1. Onummre 3tansl BeimonHeHus MapReduce 3amgauun, oObsicHuTe ponb GyHKIM Map u
Reduce na mpumepe noacuéra cioB B TEKCTE.

2. Peammzyiite anroputm MapReduce mist momcuéra KoaM4ecTBa YHHKAJIBHBIX CIIOB B
00J1bLIIOM TEKCTOBOM (paiisie (Ha BEIOpaHHOM sI3bIKE MJIH C UcTioib3oBaHueM Hadoop).

3. Hammummmre MapReduce nporpamMmy [uisi BEIYUCIIEHHUSI CPEIHETO 3HAYCHHS YHCIIOBBIX
JAHHBIX U3 HAOOpa BXOIHBIX (haitioB.

4. Ilpoananu3upyiire, Kak MPOUCXOIUT paciipenesieHue 3a1a4 Map u Reduce B kiiactepe u
OTUIINTE, KaK 3TO BIHSIET HAa MPOU3BOAUTEIEHOCTb.

5. Paszpaboraiite MapReduce anroputM s HaxoxaeHus Tom-10 caMbIX dYacTo
BCTPEYAIOILIMXCS CJIOB B HA0OpE JaHHBIX.

Jomamnee 3ananue no reme «Pabdora ¢ Hive: 3anpocsl, ynpaB/jieHne JaHHBIMHA U
ONTHMHU3 AL

1. Cozpaiite Tabnuiy Hive st xpaHeHHsl JaHHBIX O MOJb3oBaTensx (id, MMs, BO3pacr,
TOpOJ) ¥ 3arpy3uTe B He€ MPUMEPHBIA HAOOp JaHHBIX.

2. Hamummute 3anpoc Hive, KOTOpbIi BEIOMpAET MOIB30BaATEICH U3 ONIPEACIIEHHOTO TOpo1a
U COPTUPYET UX 10 BO3PACTY.

3. Peaym3yiiTe mapTUIIMOHUPOBAHKE TAOJIUIIBI 10 TOPOAY U CPABHUTE BPEMS BHITTOTHEHUS
3aIrpoca U3 MpeAbLAYIIEro 3a/1aHus ¢ UCTIOIb30BaHUEM MApTUIUH U O€3 HUX.

4. Co3pnaiiTe MHIEKC Ha KOJIOHKE «BO3pacT» U OOBICHHUTE, KaK HHICKC BIHSAET Ha
IPOM3BOUTEIHLHOCTH 3aIIPOCOB.

5. Hammmmmmre cnoxHbd 3ampoc ¢ ucnonbzoBanuem JOIN aByx Ttabnui (Hampumep,
MOJIb30BATEIIN U 3aKa3bl) M ONTUMHU3UPYITE €ro ¢ MOMOIIIBIO MOIX0AAIMX TeXHUK Hive.

JomamiHee 3aganue no reme «OcHoBbl npuMeHeHus: Spark Streaming st peasmm3anuu
MHUKpPOOaT4YeBOi 00pPadOTKI)

1. Hactpoiite Spark Streaming npuiokeHre, KOTOPOe YUTAET HOTOK TEKCTOBBIX JaHHBIX U3
COKETa M BBIBOJIUT KOJIMYECTBO CTPOK B KaXKJIOM MUKpoOaTye.

2. PeamusyiiTe moacy€T KOJWYECTBA YHHUKAIBHBIX CJIOB B KakaoMm 10-cekyHIHOM
MHUKpOOaT4ye BXOSIIETO TEKCTOBOTO MOTOKA.

3. OObACHUTE TNPHUHIOMII PAaOOTHI MHKpOOaTdeBOil 00paboTkm B Spark Streaming wu
OIUIIINTE, KAaK MO>KHO U3MEHATH pa3Mep MUKpoOaTya.

4. Hanmmmre Spark Streaming mpuiiokeHue, KOTOpoe (PUIbTPYET MOTOK COOOIIEHUH 1O
OTIpe/IeIEHHOMY YCIIOBHIO (HAmpuMep, COJEPKHUT KIFOUEBOE CIIOBO) W COXpaHsSET pPe3yibTaT B
dait.

5. Ilpoananusupyiite, kak mapameTpsl batchlnterval u windowDuration BiusoT Ha
3aJIepKKY U MIPOIYCKHYIO CIOCOOHOCTh PUJIOKEHUS, IIPUBEIUTE IPUMEPHI HACTPOUKH.
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IIpumepHbIe BONpPOCHI A/ NOATOTOBKH K CEMHHApaM

Bonpocs! k cemuuapy no teme «Mcnonbzopanne MPP pemennii: ClickHouse n
GreenPlum»

1. B yem ocHoBHbIe apxutektypHble oTiinuusa ClickHouse u GreenPlum kak MPP-cuctem?

2. Kakue tumsl 3a7a4 1 cueHapuu gydie Beero noaxonat 1 ClickHouse, a kakue — s
GreenPlum?

3. Kak peammsyercst pacupezneieHHe NaHHBIX M MHapajuieibHas oOpaboTKa 3ampocoB B
ClickHouse u GreenPlum?

4. Kakue MexaHU3Mbl OOECTEYCHHS OTKa30yCTOWYMBOCTH W  MAacIITaOHpyeMOCTH
HPUCYTCTBYIOT B 3THX CUCTEMax?

5. Kak ontumusupoBaTh 3amnpochl U cTpyKTypy naHHbIX B ClickHouse n GreenPlum amns
TIOBBIIICHHSI TPOU3BOTUTEITLHOCTH?

Bonpocsl k cemunapy no reme «IIpunnunsl padorsl 1 naTerpanus Kafka B cioxnoit
aApXUTEKType cHCcTeM (OJIbIINX JAHHBIX)

1. KakoBbl KITIOYEBBIE KOMIIOHEHTHI apXuTekTypsl Apache Kafka wu kak onHu
B3aUMO/JICUCTBYIOT?

2. Kakue moaxonmpl CyIIECTBYIOT Uisi OOECHeueHUs TapaHTUPOBAHHON JIOCTaBKU
coobmenuit B Katka?

3. Kak wunTerpupoBate Kafka ¢ apyrumu cucremamu oOpaOOTKM JaHHBIX (HAmpumep,
Spark, Flink, Hive)?

4. Kakue ctpareruu mMaciutaOupoBaHus U OalaHCUPOBKHM Harpy3ku npumeHuMsl B Kafka
Kjactepax?

5. Kak opranu3oBaTh MOHHMTOPUHT W YIIpaBieHHe mpou3BoguTenbHocThio Katka B
MpoJIaKkH-cpene?

Bonpocsl k cemunapy no teme «IIpakTuueckoe ncnobzoBanue Cassandra kak Key-Value
XPaH WML A

1. Kak ycrpoena apxutektypa Apache Cassandra u yem oHa OTJIMYa€TCs OT TPAAULIMOHHBIX
pensaunonHbix CYBJI?

2. Kakue monenu manHbix nojuepkuBaeT Cassandra M Kak NMpaBUIBHO MPOEKTUPOBATH
TaOIUIBI [T0/] KOHKPETHBIE 3a1pOChI?

3. Kak peamusyeTcs perukanus 1 o0ecreyeHue corylacOBaHHOCTH JaHHbIX B Cassandra?

4. Kakue MHCTPYMEHTHI M METOJbl HCHOJIB3YIOTCS i MOHHUTOPUMHTA U ONTUMH3AINH
npousBoautenabHocTr Cassandra?

5. B kakux cuenapusx Cassandra siBiseTcst IpeIlOYTUTENIbHBIM PELIEHUEM 10 CPaBHEHUIO
¢ npyrumu NoSQL 6azamu?

IIpumepHbIe 3a1aHUsI 10 KOHTPOJIbHBIM padoTam

KonTpoasnas padora Ne 1

3anganme 1. Onummre apxutektypy Hadoop kinactepa u ero o0CHOBHbIE KOMIIOHEHTHI.

3aganme 2. [Tepeuncnure OCHOBHBIE 3Tambl 3ammycka MapReduce 3amaun u onummmre poib
Ka)KJI0T0 3Tamna.

3apanme 3. Hanmmmmre npoctoit MapReduce anroputm i moacuéra KOJIMYECTBA CIIOB B
TEKCTOBOM (haiine.

3ananme 4. O0bAcHUTE, KaK IPOUCXOIUT paciipesesienue 3agad Map u Reduce B knactepe
Hadoop.

3aganue 5. OnummTe npouecc pazseproiBaHus Hadoop kinacTepa Ha HECKOJIBKUX y37aXx.

3aganue 6. Co3maiite Tabnuiy B Hive u 3arpysute B He€ nanusie u3z CSV-daiina.

3aganme 7. Hanummmre Hive-3ampoc st BeIOOpKHM moisib3oBaTeneit crapuie 30 jeT u3
TaOIUIBI.

ONEeKTPOHHBIN JOKYMEHT



3aganue 8. OObsICHUTE MPHUHLHUIIBI MAPTUIIMOHUPOBAHUS U MHAeKcupoBaHus B Hive u ux
BJIMSIHUE Ha POU3BOAUTENILHOCTb.

3anganue 9. CpaBHUTE OCHOBHBIE apxuTeKTypHBIe ocobeHHocTH ClickHouse 1 GreenPlum.

3apanue 10. [IpuBeguTe mpuMepsl 3a/1a4, KOTOpHBIE Jrydiie pemaTh ¢ momotbio ClickHouse,
a Kakue — ¢ noMoriupro GreenPlum.

3aganue 11. OnummTe OCHOBHBIE TPUHIUIIBI paboThl Spark u ero oTmynst ot MapReduce.

3apanme 12. Hanmummre npumep koma Ha Spark s moacyé€ra cpemHero 3HA4YCHUS
YHCIIOBOTO CTOJIOLA B HAOOpE TaHHBIX.

3ananue 13. O0psacHuTE, Kak Spark peanu3yer JIeHUBbIE BEIYMCIICHUS M TOYEMY 3TO BaXKHO
JUIS ONTUMU3ALIHNH.

3aganue 14. Onummre nporecc onTuMu3anuu 3amnpocos B Hive u Spark.

3aganme 15. CpaBaure noaxonasl k Macmrabupoaauio B Hadoop, ClickHouse u Spark.

KonTpoasnas paéora Ne 2

3aganme 1. Onunmre apxutektypy Spark Streaming u npuHIMI paboThl MUKpOOaTUEi.

3aganme 2. Hammmmre Spark Streaming npuitoskeHue Ajist mMoac4Y€Ta KOJIMYECTBAa CTPOK B
KaXJI0M 5-CEeKyHIHOM MUKpoOaTye.

3ananme 3. O0bACHUTE, KAK HACTPOUTH Pa3Mep MUKPOOAaTya M KaK 3TO BIUSET Ha 3a/I€PKKY
Y TIPOIIYCKHYIO CIIOCOOHOCTb.

3apanue 4. Onummre ocHOBHBIE KoMtoHeHTHI Kafka u ux pyHkiun.

3aganme 5. OOwsacuure, kak Kafka obOecrneunBaeT rapaHTUPOBaHHYIO JOCTaBKY
COOOILIEHUH.

3ananmue 6. [IpuBeaure npumep nnterpanun Kafka ¢ Spark Streaming.

3ananme 7. Onummre crpareruu MaciurabupoBanus Kafka kmacrepa.

3ananue 8. O0bsacHUTE, KaK opranu3oBaTh MoHUTOpPHHT Kafka B mpomakmH-cpee.

Bapanme 9. Onummre apxutekTypy Apache Cassandra u e€ ocobennoctn Kak key-value
XpaHWINIIA.

3aganue 10. Hanummre npumep cozmanus Tabnuibl B Cassandra v BCTaBKH JJAHHBIX.

3apanue 11. OObsacHHUTE, Kak pabOTaeT pPEIUIMKAlUs W COTJIACOBAHHOCTH JaHHBIX B
Cassandra.

3aganue 12. OnummTe METOABl MOHUTOPUMHTA M ONTUMH3AIMH TPOU3BOAUTEIHHOCTH
Cassandra.

3ananme 13. IlpuBenute cueHapuu, B KoTopbix Cassandra mnpeanodTuTeIbHEE
PENALMOHHBIX 0a3 JaHHBIX.

3ananmne 14. OObsicCHUTE COBPEMEHHBIE TPEHIbl B IMOCTPOECHUHU APXUTEKTYp XPaHWIUII
naHHbIX (Hanpumep, Data Lake, Lakehouse).

3aganme 15. Onunmre, kak KoMOMHUpPOBaTh pasHble Turbl xpanwtum (MPP, NoSQL,
IIOTOKOBBIE) B €IMHON apXUTEKType OOJIBIINX TaHHBIX.

IIpumepHoe onMcaHne U KPUTEPUH OLIEHUBAHHUA K MTOTOBOMY MPOEKTY

Onucanue npoekra:

B pamkax HTOroBOrO mpoekTa HEoOXOAMMO pa3paboTaTh KOMIUIEKCHOE pEIIeHHE IS
00pabOTKM M aHaidM3a OOJBIIMX JaHHBIX, JEMOHCTpUpYIOIIee TIyOOKoe MOHUMaHHE U
NPAaKTUYECKHE HABBIKM PaOOTHI ¢ OCHOBHBIMH TEXHOJOTHSIMUA M HHCTPYMEHTAMH, U3yUYEHHBIMHU B
xozne Kypca. [IpoekT noipkeH BKIIIOYaTh pa3BepThiBaHuEe W ympasieHue Hadoop kmactepowm,
peanuzanuio MapReduce anroputmoB, nucnonbs3zoBanue Hive i aHanm3a JaHHBIX, IPUMEHEHHUE
MPP-pemenwuii (ClickHouse niu GreenPlum) anst 53¢ pekTrBHOM aHATUTHKH, a TaK)Ke BHEPEHUE
Spark nns makeTHOW W TOTOKOBOI 00paboTkm maHHBIX. Kpome TOro, mpoeKT moIKeH
neMoHcTpupoBath uHTerpanuto ¢ Kafka ans opraHuzanuu NOTOKOBOM mHepeaud JaHHBIX U
ucnoin3oBanue Cassandra B kauectBe NoSQL xpanunuma. B utoroBom pemnieHnn HeoOX0auMo
IPOJICMOHCTPUPOBATE COBPEMEHHBIC apPXUTEKTypHBIE MOJXOJbl K IIOCTPOCHHUIO CHCTEM
00paboTKH OONBIINX JAaHHBIX.

TpeGoBaHuA K MPOEKTY:
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o PasBepteiBanme wu HacTpoiika Hadoop kmactepa ¢ JeMoOHCTpanued — ero
paboTOCIOCOOHOCTH.

o Paspabotka u 3amyck MapReduce 3amad yis pemieHus: IPUKIIAIHBIX 337129 00paboTKu
JTAHHBIX.

e Cozmanmne u ontuMmusanus Hive-zampocoB s aHanmu3a JaHHBIX, BKIOYas paboTy c
NapTUIIMOHUPOBAHUEM U HUHIICKCAMHU.

e MHcnonwszoBanue MPP-pemenuii (ClickHouse wumum GreenPlum) s BeImonHEHUS
CJIO’KHBIX aHAJIMTUYECKUX 3aIIPOCOB.

e Peammzamus makeTHOM 00paOOTKM JaHHBIX C¢ momombio Apache Spark, Bxirouas
ONITUMH3AIIHIO TPOU3BOTUTECITHHOCTH.

e Pa3pabotka motokoBoro mpuioxkenus Ha Spark Streaming ¢ unterpanuein Kafka mns
00pabOTKHU JaHHBIX B pEaJIbHOM BPEMEHH.

e Ucnonb3oBanue Cassandra Juisi XpaHEHUs W YIPaBICHUS KIOY-3HAYCHHUE TAHHBIMH C
yu€ToM TpeOOBaHUN K PETUTUKAIIMH U COrJIACOBAHHOCTH.

e Omnucanue apXUTEKTyphl peIICHUS C OOOCHOBAaHMEM BBIOPAHHBIX TEXHOJOTHH H
TIOJTXOJIOB.

e JloKyMeHTHpOBaHHE TMpPOEKTa C MOAPOOHBIM ONHCAHUEM J3TaloB  pa3pabOTKH,
KOH(UTYpaIii U pe3yIbTaTOB.

KpuTtepun ounenuBanus:

1. Texnnyeckasi KOPPEKTHOCTH U MOJTHOTA pellleHUs

oIlonHoTa peanu3anyuy BceX OCHOBHBIX KOMIIOHEHTOB COTJIACHO TPEOOBAHUSIM.

o KoppektHocTth 1 paboTociocoOHOCTE pazBepryToro Hadoop kiacrepa

o [IpaBunbHOCTS M 3¢ dexTrBHOCT, MapReduce anroputmos.

o Koppektnocts 1 ontumu3zanus Hive-3ampocos.

o DddexTrnBHOEC MpuMeHeHNE MPP-periennii 11 aHaTUTHKHA.

o KoppekTtHas peamm3zaius nakeTHoit 06paboTku B Spark.

o PaboTtocniocoOHOCTE TOTOKOBOI 00paboTKH ¢ Hctonb3oBaHueM Spark Streaming u Kafka.

o [IpaBunibHOE Mcnonb3oBanne Cassandra it XpaHSHHUS TaHHBIX.

2. ApXHTEeKTypHOE pellleHHe U HHTerpamnusi KOMIOHEHTOB

0 OG0CHOBAaHHOCTD BBIOOpA TEXHOJIOTUN M apXUTEKTYPHBIX MOIXO/I0B.

o'pamMoTHas MHTETpAIUs Pa3IMYHBIX KOMIIOHEHTOB CHCTEMBI.

0 CooTBETCTBHE COBPEMEHHBIM MTPAKTHKAM ITOCTPOEHUS CUCTEM OOJIBIINX JAHHBIX.

3. OnTUMHM3al U U MACIITAOMPYEMOCTh

o Hanwmume ontumu3aniuii pou3BOAUTEIEHOCTH HAa YPOBHE 3aITPOCOB M 00paOOTKH TaHHBIX.

o PaccMoTpenne BonmpocoB MacTabupyeMOCTH U OTKA30YCTOHYUBOCTH.

4. JlokyMeHTHPOBaHUe U NPe3eHTALHSA MPOeKTA

ollonHOTa M Ka4ECTBO TEXHUYECKON TOKYMEHTAIIUH.

o UETKOCTh ONMCAaHUs APXUTEKTYPBI, IPOLIECCOB U PE3yJIbTATOB.

o KauecTBo 1 mHQOPMATUBHOCTH MPE3ECHTALIMN UTOTOBOTO PEIICHUSI.

5. IlpakTHYecKasi HEHHOCTh H HHHOBAIIMOHHOCTD

o IlpakTHueckas MPUMEHUMOCTh PEIICHUS K peabHBIM 33/1a4aM.

o Mcnonp30BaHne COBpPEMEHHBIX TEHICHIMHA W MHHOBAIIMOHHBIX MOJXOJ0B B 00pabOTKe
OOJIBIINX JaHHBIX.

3amaHus AJ1sl MPOMEKYTOYHOM aTTECTAMHU M0 TUCHMUILINHE (MOIYJIIO)

Ne n/m 3ananue Ot1BeT KomnereHnnus

1. Kakoii mexanusm B Hadoop oteeuaer 3a pacrpemeieHHy 0 A [K-2
00paboOTKy TaHHBIX?
MapReduce
HDFS
YARN
Zookeeper

aws e
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2. Kakoii ¢ppeiiMBOpk UCTIONB3YyeTCs JUTSI MUKPOITaKETHOM Spark Streaming OIIK-2
06paboTku B Spark?

3. Kaxoit SQL-oo0HbIN 361K HcIoNb3yercs B Hive mist HiveQL [1K-2
3ampocoB?

4. Kakas monens gaHHbIX Henonbs3yercst B Cassandra? Key-Value OIIK-2

5. Kak HazbIBaeTcs pacnpenesneHHas GpaiaoBas cucteMa B HDFS [K-2
Hadoop?

6. Kak Ha3pIBaeTCs METOI INTAHUPOBAHUS C PHUKCHPOBAHHBIMHU Pomodoro YK-6
WHTEepBaIaMu paboThI?

7. Kaxko# 7okyMeHT omnpeenseT KapbepHbIe eJId Ha TOx? NuauBuayanbH YK-6

bI} IJIaH

8. Kakoii popmaT 00yueHHsI HO3BOJISIET U3Y4aTh KYPCHI B Camoo0yueHue YK-6
y100HOE BpeMsi?

9. Kaxkoii cTuias HUTHpOBaHMS PacIPOCTPAHEH B TEXHUYECKUX IEEE IK-3
Ty OJINKAITHASX?

10. Kakoit crangapt onucbkiBaeT ynpasieHue UT-npoekramu? ITIL I1K-8
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