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1. KpaTkasi XapaKTepuCTHKA JHCUMILIMHBI (MOYJIs1)

PaGouas mporpamma muctumiMHel (Momynsi) «bonbpiine naHHBIE» COCTaBiIeHAa B
COOTBETCTBMU C (heJiepalibHbIM TOCYAAPCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBanus — OakanaBpuat no crenuaibHocTu 02.03.01 MaremaTtnka U KOMIIbIOTEPHBIE HAYKH,
npodunb MCKyCCTBEHHBIM HHTEIEKT, YTBEP)KIEHHBIM INpUKa3oM MHHHCTEpCTBA HAyKud U
BhIcIIero obpa3oBanus Poccuiickoit deaeparuu Ne 807 ot 23.08.2017 roxa.

Nzyuenue nucnumnuubl (Moayns) «bombiive nanubie» GOpMHUPYET y CTYIEHTOB HABBIKU
paboThl ¢ COBPEMEHHBIMH TEXHOJIOTHSIMH 00pabOTKH OO0JbIINX 00bEMOB HH(pOpMALUU, UYTO
o0ecrieunBaeT WX KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE TPyAa M CIIOCOOCTBYET DPa3BUTHIO
WHHOBAIIMOHHBIX PEIICHUA Ha CTBIKE MAaTEMAaTUKH, KOMIBIOTEPHBIX HAayK W MPHUKIATHBIX
JTUCLMUTLIINH.

MecTo tMcHUIUIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTe/1bHON MPOrpaMMBbl

Hacrosmas nucrumivnHa (MOAY/b) BKIIFOUYEHA B YU€OHBIN IJT1aH MO TMpoTrpaMMe OATOTOBKU
OakanaBpuara no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEPHbIE HAYKH, MPOQHUIIb
HckyccTBeHHBIM MHTEUIEKT U BXOJIUT B 00s13aTeIbHYIO YacTh bioka 1.

JucuumuimHa (Momyns) m3ydaercst Ha 3 win 4 Kypce B 5, 6, 7 win 8 cemectpe Ha BHIOOD,
SIBJISIETCS. BBIOOPHOM JUCIUTIIIMHOM.

Heap wu3ydyeHUusi IUCHMUIUIMHBI (MOAYJS): OCBOGHHE METOJIOB cOOpa, XpaHCHHS,
00pabOTKM M aHAIM3a MACIITAOHBIX U PAa3HOOOPA3HBIX JAHHBIX [Tl PEIICHUS TPUKIIAIHBIX 33124
B PA3JIMYHBIX OOJIACTSAX HAYKU U TEXHUKH.

3agaum u3ydyeHus: JUCHUTLUIMHBI (MOXYJIs):

— dopmupoBaHUe 3HAHWK OCHOBHBIX IOHATHH W apPXUTEKTYpPhl PacHpeIelICHHBIX
BBIYHCIUTEILHBIX CHCTEM,;

— dopmupoBanue 3HaHWN npUHIUNOB pabotel MapReduce anroputMoB U UX
MPUMEHEHUS 7151 00pabOTKU OONBIINUX JAaHHBIX;

— ¢QopmupoBanue 3HaHul ocobeHHocTeil u Bo3moxkHocTeir SQL-like mnTepdeiica Hive
JUTs aHau3a naHHbIX B Hadoop;

— (dopMUpOBaHUE MOHITHI ¥ IPUMEHEHHE TEXHOJIOTHH TOTOKOBON 00pabOTKH JaHHBIX C
ucrnosib3oBanueM Spark Streaming;

— yMeHHe pa3BepThIBaTh U ynpanisite Hadoop kimactepom;

— yMeHue pabortath ¢ cuctemoil odepeneir Katka m pacmpenenennoit 6a3oii JaHHBIX
Cassandra;

— yMeHHe HanucaHus U ontumuzanuu MapReduce 3amau Ha Hadoop mist addexTruBHOM
00pabOTKU NaHHBIX;

— yMEHHE CO3/JaTh U BBIMOJHATH 3anpockl B Hive, aHamu3 U yCTpaHEHHE Y3KHUX MECT B
3anpocax;

— YyMEHHE MOHMMATh W MPHUMEHATh Spark s ObicTporo aHamm3a OOJIBIIMX O0OBEMOB
JTAHHBIX;

— BJIaJICHUE UHCTPYMEHTaMu 3KocucTeMbl Hadoop ai1s co3aHus ¥ ONTUMU3ALUN CHCTEM
00paboTKH OONBITNX JAHHBIX;

— TpUMEHEHHUE alrOpUTMOB Ha ocHOBEe MapReduce uis pemenns mpakTHIecKuX 3a1ad B
o0acTy OONBIINUX TAHHBIX.
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2. IlepeyeHb UIAHUPYEMBIX pPe3yJbTATOB 00y4eHUs

Kommnerenuuu, ¢opmupyemble B pe3yiabTaTe OCBOCHUS IUCHUIUIMHBI (MOIYIsl) NpU
NPOBEIEHNH y4eOHBIX 3aHATUH B (hOpME KOHTAKTHOM paboThl 00yUYaIOIIMXCs C MeJarorHuecKuMu
paboTHHKaMHU YHHUBEpPCUTETA U B (hOpME CAaMOCTOSTEIbHON pabOThl 00YJarOIINXCS |

KoMmnerenuus

Conep:kanue KOMNeTEHIIUH

HNugukarop
KOMIIeTeH MU

Ilepeyens mIaHUPyeMBbIX
pe3yJIbTaToOB 00y4YeHHs 10
JucuunjauHe (MoayJaio)

VK-1.

Cnoco0eH ocylIeCTBIATh TOKCK,
KPUTHUYECKUI aHAIN3 U CUHTE3
nH(OopMauH, TPUMEHSTH
CUCTEMHBIN MOAXOJ AJIs PEIICHUS
ITOCTaBJICHHBIX 3a1a4

YK-1.1.

3HaeT MEeTOABI IO CKA U aHAJIN3a
nHhopmMannuy B 001acTH
HCKYCCTBEHHOT'O MHTEIJIEKTa,
OCHOBHBIE TIPHHITUTIBI
KPUTHYECKOH OLIEHKH UCTOUYHUKOB
nH(OpMANA U UX
PEIEeBaHTHOCTH.

YK-1.2.

YMeeT KpUTUUECKH OLIEHUBATh
HMCTOYHUKH HHPOPMAITUH U
CUHTE3UPOBATh JaHHbIE U3
pa3JIMYHBIX UICTOYHUKOB AJISI
peuieHus 3a1a4, NpUMEHSTh
CUCTEMHBIN MOAXOJ] K aHAIIM3Y U
PEIICHUIO KOMILJIEKCHBIX ITPO0JIeM

YK-1.3.

HMeeT npakTU4YECKUI ONBIT
paboTHI C COBPEeMEHHBIMHU
WHCTPYMEHTaMH U TEXHOJIOTH IMH
U1 00paboTku nHPOpPMAIUH,
(hopMyIHpPOBAHUH U
CTPYKTYPUPOBaHUU 3aj1a4y Ha
OCHOBE MOJIy4eHHOW MH(pOpMAaLUK

VK-2.

CriocobeH orpenessTh Kpyr
3a/1a4 B paMKax IOCTAaBJIECHHOMN
[IeTTN ¥ BBIOWPATH ONITHMAaTbHBIE
CITOCOOBI UX PEIISHHS, HCXOMS U3
JEUCTBYIOIUX IPABOBBIX HOPM,
HMMEIOIUXCS PECYPCOB U
OrpaHuYeHUN

YK-2.1.

3HaeT AeiCTBYIOIINE TPaBOBbIE
HOPMBI, PETyJIHUPYIOLTHE
JESATENEHOCTE B 00JIACTH PEIIICHUS
3a7a4, OCHOBHbBIE METO/bI 1
MTOAXOJBI K ONPEACIICHUIO KpyTa
3a71a4

YK-2.2.

YMeer onpenensaTs Kpyr 3anad B
paMKax IMOCTABICHHON LEJIH,
BBIOMpATh ONTUMAIBHBIE CITOCOOBI
pELIEHHUs 3a/1a4, YUUThIBast
HUMEIOIINECS PECYPCHI U
OTpPAHUYEHUS

YK-2.3.

HNmeet npakTryecKkuil ONBIT
MPUMEHEHU 3HaHUI O MPaBOBBIX
HOpMax U pecypcax B peajlbHbIX
CUTYalHsX, pa3padoTKu U
peanus3anuu peueHui B
COOTBETCTBUHU C YCTaHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

CrocobeH HaXOIuTh,
(hopMynHpOBaTh U pelIaTh
aKTyalbHbIE M 3HAYMMBIE
po0JIeMbl TPUKIATHON U
KOMIBIOTEPHOU MaTeMaTUKHU

OIIK-1.1.

3HAeT OCHOBHBIC METOJIBI U
MOAXO/IBI K PELICHUIO 3a/1a4
MPUKIIATHON U KOMITBIOTEPH O
MaTeMaTUuKU, BKIFOYast
QITOPUTMBI, MaTEMaTUYECKOC
MOJIETUPOBAHHE U TEOPHUIO
ONITUMU3AIINH, & TAKKE
COBPEMEHHBIE HHCTPYMEHTHI U
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TEXHOJIOTHH, UCITOJIb3yEMbIC B
3TOM 00J1acTH

OIIK-1.2.

YMeeT aHaIM3UpOBaTh U
(dopMyaHpOBaTh MaTeMaTHYECKHE
3a]]a4, IPUMEHSTh
COOTBETCTBYIOIINE METOBI U
QITOPUTMBI JJISI UX PELICHMUS, a
TaK)Ke HHTEPIIPETUPOBATH U
MPEJCTABIIATh PE3YJIbTAThI B
MMOHATHOW M JOCTYITHOH (opme

OIIK-1.3.

HMeeT npakTUYECKUI OIBIT
pabOThI HaJ TPOSKTaMU HITH
HCCIIeIOBAaHUSAMU B 00J1acTH
MPUKIIATHON U KOMITBIOTEPH ON
MaTeMaTHKH, BKJIIOYas y4acTue B
KOHKYpCax, OJIMMITHATaX UITH
Hay4YHBIX TYOJUKAIHSIX, T OBLIH
pEILICHBI aKTyallbHbIE U 3HaYHMBbIe
381291

IK-1.

CriocobeH onmpeaesITh 00nue
(OpMBI U 3aKOHOMEPHOCTH
00JIaCTH MAITMHHOTO 00 yIeHHS

IK-1.1.

3HaeT OCHOBHBIC TEOPETHUECKUE
KOHIICTII[HY U TIPUHIIUITBI,
OTHOCSIIHECS K 00J1acTh
MAaIIMHHOrO 00YUEHUS, a TAKKE
KIIFOYEBBIC 3aKOHOMEPHOCTH U
MoOACIU, KOTOprC IIOMOI'ar0T B
aHallM3e U HHTEpIpeTalun
JAHHBIX

[IK-1.2.

YMeeT npoBOIUTH
CUCTEMAaTUYECKUW aHaln3
o0actu pa3paboTKH, BBIIBIIATE U
dhopMymupoBaTh 001ITIE
3aKOHOMEPHOCTH U TCHICHIIUH, &
TaKXXe MPHUMEHATHh METObI
WCCIIeIOBAHUS JUJIS TTOTYIeHUs
HOBBIX 3HAHUH M MOHUMAHUS

[K-1.3.

HNmeet npakTryecKuil ONbIT
paboTHI B 00J1aCTH MAITMHHOTO
o0ydeHus, BKIIIOYas y9acTue B
Hay4YHBIX [IPOEKTAX,
HCCIeI0BAHUAX WUIN
MPAKTUYECKUX 3aAaHUSX, T1e
OBUTH BBIABJICHBI M OITM CAaHBI
obume (popMBbl U 3aKOHOMEPHOCTH

I1K-2.

CriocobeH pemarb THIIOBBIE
3aa4u npodeccru OHATBHOM
NEATENIbHOCTH B 001aCTH
HCKYCCTBEHHOI'0 UHTEIJICKTA,
OIMpasch Ha HHPOPMAIMOHH YO
1 OubrorpaduIecKyro
KYJBTYPY, UCIOIb3YsI
HMH(}OpMaLOHHO-
KOMMYHUKAITMOHHBIE TEXHOJIOTUH
Y YYUTHIBask OCHOBHBIC
TpeboBaHust HHOOPMaLMOHH 01
6e30macHOCTH

[IK-2.1.

3HaeT 0CHOBBI HH()OPMAITHOHHON
u oubmmorpadguueckor KyabTyphI,
a TaK)Ke MPUHIIUITBI
WH(pOPMAIIMOHHOW 06€301aCHOCTH
Y IpUMeHEeHHs NH(OPMAIIHOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJOTHI
B Iipo¢eccrOHaNbHOI
JCSTEILHOCTH

[K-2.2.

YmMmeeT 3pPeKTHBHO
MCIOJIb30BaTh UHGOPMAIIMOHHO-
KOMMYHUKAI[IOHHBIE TEXHOJIOTUN
ISl pEIICHHsI CTAHAAPTHBIX 324
npodeccroHanbHON
JCSITETIbHOCTH, YYUTHIBAS
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TpeOoBaHNA MH(POPMAOHHON
0e30macHOCTH

[IK-2.3.

Nmeet ombIT paboTHI €
WH(OPMAIIMOHHBIMU PECypCaMu
TEXHOJIOTHSIMH B 00J1acTH
HCKYCCTBEHHOT'O HHTEJUICKTA,
BKJTFOYAsI COOITIOIEHNE HOPM
nH(OpPMAIMOHHOH 0€30MacHOCTH
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3. TemaTnueckuii miIan

Nen/ TpynoeMKocTh, aKageMHYeCKHE Yachl
1 HaunmenoBanue Ounas ¢hopma TKY
pa3aeia AMCHUIITHHBI KonrakTHas pa6orta (Texyupmii
(MoxyJin) Jlexkunu Cemunapbl | Kontp | CamocTosTenn KOHTPOJIb
(IpaKkTHYeCK | 0Jb Has paboTa ycneBaeMocTH)
He 3aHATHSA)
1 OCHOBBI CHCTEMBI 6 6 32 Jomarmaue
Hadoop u MapReduce 3aaHus
2 HucTpyMeHTH aHanm3a 6 6 32 Jomaniane
JTAHHBIX B OKOCHCTEME 3aJjaHus
Hadoop
3 [NorokoBas 0OpaboTKa 8 8 34 JomaniHue
JTAHHBIX U 3aaHus
HHCTPYMEHTBI
B3alMOJEH CTBUS
4 NoSQL xpanunuia u 6 6 32 Jomarmaue
APXUTEKTYPHI JaHHBIX 3aJaHus
3auem c oyenKou 8 [Ipoekt
Hmozo: 26 26 8 130
Oobvem oucyunaunovl (MOOy) 190
(6 ak. u.)
Oobvem Oucyuniunvl (M00yas) 5
(6 3au. eo.)
4. Copepxkanue TMCHUILTHHBI (MOTYJIs)
Neni/m HaunmenoBanue pa3aeia Conep:kanue TUCHMUILUIMHBI (MOIYJIS) O TeMaM
AMCUMIJIMHBI (MOaYJIs1)
1 OcHoBsl cucteMbl Hadoop u PaspepreiBanne wu ynpaBimenue Hadoop kmactepom. OCHOBBI
MapReduce MapReduce: npuHIUIIB pabOThI U pa3paboTKa aJITOPUTMOB.
2 HucTpyMeHThI aHaANMM3a JaHHbIX B | Pabora ¢ Hive: 3ampochl, ynpaBieHHE TaHHBIMH W OINTHMH3AI[HSL.
skocucreme Hadoop Ucnonp3oBanne MPP pemrennii: ClickHouse n GreenPlum. Beenenue B
Spark: ocHOBBI 1 TPOABUHYTHIC () YHKIIMOHATFHOCTH.
3 IlorokoBas o6paboTka nanHbix 1 | OcHOBEI ~ mpuMeHeHHs  Spark — Streaming ans  peanuzanuu
MHCTPYMEHTBI B3aUMOJEH CTBUS MHKpoOaTueBoit 00padoTku. [IpuHnune! padotel n nHTerpanus Kafka s
CJIOKHOW apXUTEKType CHCTeM OOJIBIIMX JaHHBIX. [IpakTuyeckoe
ucrnonp3oBanne Cassandra kak Key-Value xpannnmma. CoBpeMeHHBIE
TPEHIbI M PAKTUKU CO3JIaHUS apXUTEKTYP XPAHIIUII JaHHbIX.
4 NoSQL xpanmmiia u [IpakTryeckoe NpUMEHEHHE W3YYEHHBIX TEXHOJIOTUH Ha IpHUMEpax
APXUTEKTYPBI JaHHBIX peabHBIX TPOEKTOB. AHAIN3 KEWCOB, HCIIOIb30BaHUE JTYUIIUX PAKTUK
Y MHHOBAITMOHHBIX MTOJXOJI0B B 001aCTH 00pa0bOTKH 0 O0JIbINNX JaHHBIX.
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5. Y4e0HO-MeTOAMYECKOE 00ecIIeYeHUE

VHHUBepcUTET  pacrojlaraeT  IOJIHBIM  HaOOpOM  JIMLIEH3MOHHOTO ¥ CBOOOIHO
pacrpocTpaHseMoro MpOrpaMMHOrO oOecredeHus, BKJOYass MPOJYKTbl OTEYECTBEHHOI'O
IIPOM3BO/ICTBA.

Kaxplii CTyZeHT B TeueHHe BCEero mnepuojna OOydeHMs IOJIydyaeT HHIAMBUAYabHBIN
HEOTPaHMYEHHBIM  JOCTYH K  3JIEKTPOHHO-OMOIMOTEYHOM  cucTeMe U 3JIEKTPOHHOU
MH(QOPMALMOHHO-00pa30BaTEIbHOW Cpelle YHMBEPCUTETa. OTH CUCTEMbI IMPEIOCTABISIIOT
BO3MO>KHOCTb JIOCTYIIa K pecypcaM M3 J000i TOUKH, Iie eCTh MOJAKII0OUeHUE K ceTu MHTepHer,
KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U 32 €ro MpeeslaMu.

Crynentam obecreyeH yJaJeHHBIM OCTYN K COBpEMEHHBIM MpOo(decCHOHATbHBIM 0azaM
JTAaHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognasa aumepamypa:

1. Crpyxxkun, H. II. Ba3bl mnaHHbIX: TpoekTUpoBaHue. [IpakTHKyM : y4eOHHK NI BY30B /
H. I1. Crpyxkun, B. B. 'ogua. — Mocksa : MU3garensctBo IOpaiit, 2025. — 291 ¢. — (Bricmiee
obpazoBanme). — ISBN 978-5-534-00739-8. — Tekcr : anmextpoHHbIi // OOpa3oBaTenbHas
wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

Jlononnumensnas tumepamypa:
1. JIpsikonoB, A.I'. Mamunnoe oOydyenue u ananu3 AaHHbiX / A.I'. IssikoHoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MartepuajabHO-TeXHHYeCKOe o0ecneyeHue

YHuBepcUTET pacroyiiaraeéT MaTepUaJbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIIEH
JEUCTBYIOIUM MPOTHBONOXKAPHBIM TPaBUJIaM U HOpMaM U 00ecIeunBaroiel IpoBeICHHE BCEX
BUJOB JUCHMIUTMHAPHON M MEXIUCIMIUIMHAPHON IOATOTOBKH, IMPAKTHYECKOW M HAy4dHO-
HCCIIeI0BATENbCKON paboT 00yJarOLIUXCs, IPElyCMOTPEHHBIX Y4EOHBIM IUIAHOM.

[TomerneHus1, KOTOPBIE MPEACTABISAIOT OO0 yueOHbIE ayTUTOPUH IS POBEICHUS 3aHATHIA
JEKUMOHHOTO THWIA, 3aHATHM CEeMUHApCKOro (MpPaKkTUYeCKOro) THIA, TPYHNOBBIX U
MH/IMBUAYaJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJII U MPOMEXYTOYHOM aTTecTaluu, a TakKe
MOMEIIEHUS JJI1 CaMOCTOSITEIbHON PabOThl U MOMEIIEHUS ISl XpaHEHHs U PO UIaKTUYECKOTO
oOcy>xuBaHus yaeOHOro o0opymoBaHus. [loMenieHns: yKOMIUIEKTOBaHbI CIIEIUATU3HPOBAHHOMN
MeOEebI0 U TEXHUYECKUMHU CPEACTBAMH O0Y4YEeHHUs, CIY)KalllUMHU JUIsl MIPEICTaBICHUs] y4eOHOM
uHpOpMaLUHU OOJIBIION ayIUTOPHH.

N3ydyenune aucuuminHabl (MOIYIIsI) 0OECIIEYMBACTCS B YICOHBIX ayTUTOPUAX, OCHAIIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHON TEXHHUKO;

— CIeIUaIn3UPOBAaHHBIM 000PY/I0BaHUEM, BKIIOYAsl IEMOHCTPALIMOHHOE 000pYyJ0BaHHE.

[TomemeHus 711 CAMOCTOSITEIIBHON PabOTHI 00 YJAFOIIMXCSI, B TOM YHCIIE PUCITOCOOICHHBIC
JUIS WCITIOJIb30BAHUSI MHBAJIMJIAMH M JIMIIAMUA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS,
OCHAILlEHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO INMOJKIIOYEHUS K ceTu «MHTepHeT» u
o0OecrieueHMEM JOCTyma K B OJIEKTPOHHYIO HHGOPMAIMOHHO-00pa30BaTEeIbHYIO Cpeny
YHuBepcurera.

OOyuarommumMes MpenocTaBisieTcss JIOCTyn (B TOM 4YHCIE YIAlIeHHBIN) K pecypcam
MH(GOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», 3JIeKTPOHHBIM pecypcaM (B TOM
quciie 3JIEKTPOHHBIM OHUOIMOTEUHBIM CHCTEMaM, COBPEMEHHBIM MpodeccHOoHaNbHBIM 0Oa3zam
JAHHBIX 1 NH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM):

DIIeKTPOHHBIN TOKYMEHT


https://urait.ru/bcode/561215
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md

Ne HaunmeHnoBanue noprana
(u31aHusA, Kypca, JOKYMEHTA)

CcbliIka

1. | Hayunas snekrponnas 6udmroreka elibrary.ru https://elibrary.ru/defaultx.asp
OnoIMoreKa

2. Basa nansbix g | T-cnenuanicros https://habr.com

3. Basa nanusix ScienceDirect https://www.sciencedirect.com

4. | OduuunanbHbli calT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIEr0 00pa3oBanus Poccuiickoit @eneparnuu

5. Oenepanpublili moptan «Poccutickoe odpazoBanue”

https://www.edu.ru/

6. | Uudopmaumonnas cucrema "EnquHoe OKHO TOCTYyIa

K 00pa3oBareabHbIM pecypcam"

http://window.edu.ru/

7. | Enunas kosutekuus [udpoBbIx 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP UHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[TepeyeHb MHGPOPMALMOHHBIX  TEXHOJOTHIA,
00pazoBaTeIbHOIo MpolLecca Mo AUCHUIUIMHE (MOIYIII0), B TOM YUCIIE KOMILIEKT JULEH3MOHHOTO

MPOrpaMMHOTO  00ECIEUYCHHs, COBPEMEHHBIC

I/IH(I)OpMaI_[I/IOHHLIe CIIPpaBOYHBIC CUCTCMBI:

HCIIOJIB3YEMbIX IIPpU  OCYHICCTBJICHHUU

npodeccuoHanbHble  0a3bl  JaHHBIX U

HaumenoBanue I10

IIpousBoacTBo JInuen3uoHHoe / cBOOOAHO

pacnpocTpaHseMoe

Onepaunonﬂble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | 3apy0eKHOE

JIMIIEH3UOHHOE
bpay3epsbi:

Sunexc.bpaysep OTEUECTBEHHOE cBOOOJIHO pPacIpoCTpaHseMOe
Google Chrome 3apy0OekHOe CBOOOIHO pacIpocTpaHseMoe
OducHble NPUIIOKEHHS:

Microsoft Imagine (Visio, OneNote) 3apy0eKHOoe JIHIIEH3HOHHOE

TeXstudio 3apy0OeKHOe CBOOOIHO pacIpocTpaHsIeMoe
Adobe Acrobat Reader 3apybexHOoe cBOOOJIHO PacIpoCTpaHseMOe

HporpaMMﬂoe odecreuyeHune AJIA IJTAHUPOBAHUSA M YI€TA BPEMCHHU!:

Toggle app | 3apy0OexKHOe ‘ CBOOOHO pacIpocTpaHsIeMoe
CucremMbl ynpaBJjeHUs MPOEKTAME:

Microsoft Imagine (Project) | 3apy0exHOe \ JIMIICH3UOHHOE

Cucrtembl ynpasJieHus1 6a3aMu JaAHHbBIX:

Microsoft Imagine (SQL Server) | 3apy0eKHOE ‘ JIUIICH3UOHHOE

Cucremsl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy0exHOe \ JIMIICH3UOHHOE
CnpaBo4HO-NIPABOBbIE CHCTEMBI:

KoucynpsrautIlmioc: cripaBouHO-TIpaBoBast OTEYECTBEHHOE JIMIIEH3NOHHOE

cucremMa

CpeacTBa aHTHBHPYCH O 3aIIUTHI;

Kaspersky Endpoint Security s 6usteca OTEYECTBEHHOE JIUIICH3UOHHOE

Cranpaprusii Russian Edition

Cpenbl pa3pabdoTKu:

Visual Studio Code 3apy0eKHOE cBOOOHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apybexHoe CBOOOIHO PacIpoCTpaHsIeMoe
Anaconda 3apy0OekHOe CBOOOIHO pacipocTpaHsIeMoe
Robotic Operating System 3apy0eKHOE cBOOOHO PAacCIpPOCTPaHIEMOE
CopelliaSim 3apy0exHOoe cBOOOJHO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe cBOOOJHO PacIpoOCTPaHsIEMOE

ITakeThl NPOrPAMMHBIX CPEICTB U OMOJIMOTEK:
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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/

AutoPsy 3apyOexHOe CBODOOIHO pacIpocTpaHsIeMoe

Interactive Disassembler (IDA) 3apy0exHoe CBOOOIHO PacIpoCTpaHsIeMOe
CucreMbl ynpanJieHusi Ouoauorpaduyeckoii uHGopmanueii:

Zotero | 3apyOeKHOe ‘ CBOOOHO pacIpocTpaHsIeMoe
CepBHuCHI H CJTY:KObI:

Bind 3apyOeKHOe CBODOOHO pacpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOJTHO pacHpoCTpaHsIeMOoe

7. MeToanyecKkue M OlleHOYHbIE MATePUAJIbI
MeToanueckue yKka3aHus /151 00y4aOMUXCS M0 0CBOECHUIO TUCHUILIHHBI (MOIYJI5)

B npouecce uzydenuss AucuUIUIMHBL (MOynsi) «bombiive naHHbIE» B paMKax TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH HCIIONB3YIOTCS Takue BUAbI Yy4eOHOH paboThl, Kak JIEKIHH,
[IPAKTUYECKUE 3aHATUSA, JOMAIIHHUE 3aJaHus, IPOEKT, a TaKXKe pa3ju4yHble BHJIbI
CaMOCTOSITETIbHOM Pa0OThl OOYYaIOUIMXCS MO 33JaHUI0 MpENnoJjaBaTesisi, HalpaBlIEeHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHAIBHOW  JIEKCHKH, 3aKpeIUICHHUE IIPAKTUYECKUX
npodecCHOHANbHBIX KOMIIETCHIIUMN, TOOLIPEHNE UHUIMATHUB.

Jlekyusi — cHCTEMAaTHYeCKOe, TIOCIEOBaTEIIbHOE, MOHOJIOTHYECKOE  M3JI0KEHHE
npernojaBareneM yueOHOTro MaTepuaa, Kak IpaBuilo, TEOPETUYECKOTI0 XapakTepa.

B mpomecce nexknuii peKOMEHIyeTCsl BECTH KOHCIIEKT JICKIMHA: KPaTKOo M CXEMaTHIHO
(buKCUpOBaTH OCHOBHBIC HWIECH, BHIBOJBI W OOOOIICHWS JEKIMH; BBIACISATH BaXKHBIE MBICIH,
KJIIOYEBbIE CJIOBAa M TepMUHBI. HeoOXoauMO OTMETHTH BOIPOCHI WM MaTepuanbl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHEHHS, M MOMBITATHCS HAWTH OTBETHI B PEKOMEHAOBAHHOHW sHTepatype. Ecmu
pa3oOpaTbCsi B MaTepualie HE yHaeTcs, cieayeT copMylupoBaTh BONPOC U 3aJaTh €ro
MPENoJaBaTeNi0 Ha KOHCYJIbTAIlMH WA BO BPeMs CEMHUHAPCKOTO (TIPAKTHYECKOTO) 3aHATHS.

Yuacmue 6 cemunape (npakmuueckom 3ansimuu) — akTUBHast paboTa CTY/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOMPOCHI IIPEINOIaBATENS U YUaCTUE B JUCKYCCUH.

JUIs ycnelmHoro y4acTusi B CEMUHAPE CTYIEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTBCS C
TeMOH OOCYXJEHUs, MPOYUTATh HEOOXOAMMBbIE MaTepuaibl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTUBHO CJIYILATh ¥ BOBJIEKATbCS B JUCKYCCHIO, BBICKA3bIBasi CBOM MHEHMS M apryMEHTUDPYS UX.
IIpn oTBeTax Ha BOMPOCHI IpENOJABAaTENsl CTOUT OBbITh YBEPEHHBIM, YETKMM U JIOTMYHBIM,
ONMpasICh HA U3y4EHHBIH MaTepuai. Takxke MoNe3HO NOAAEPKUBATH TUAJIOT C OJHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYX/AEHUE U PACIIUPUTH CBOU 3HAHMSL.

Jlomawnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJIEIIH.

[Ipu paboTe HaA [OMAIIHUMHU 3aJlaHUSIMH Ba)XHO BHUMATEIbHO O3HAKOMHTHCS C
TpeOOBaHUAMM U CPOKaMH BBINIOJHEHUS. PexomenayeTcst pa30uBaTh 3aJaHusl Ha 3Tambl, YTOOBI
n30exaTh MEperpy3ku M Jydlle yCBOMTh Marepuan. lcronp30BaTh pas3jivyHble MCTOYHHKHU
nH(pOpMaIuK, BKII0OYast yueOHUKU U OHJIaH-peCypChl, i 6ojee r1y0OKOro NOHUMAHUS TEMBI.

IIpoexm — uccnenoBarenbcKas padoTa 1o Kypcy U Ipe3eHTalus pe3yabTaToB.

Jnst ycnemHol NOArOTOBKM K IPOEKTY: YETKO OINpPENSNITE LENM M 3ajJadd IPOEKTa,
pacrnpenenuTe poid M OOA3aHHOCTHU MEXAY YYaCTHHKAMM, a TaKKe YCTAaHOBUTE CpPOKHU
BBITTOJIHEHHSI KaXK/I0H 4acTH paboThl. PeryssipHo mpoBoauTe BCTPEUH It 00CYKACHUS IIporpecca
U pEUIEHHs] BO3HUKAIOLIUX BOIIPOCOB.

Camocmosamenvnaa paboma — paboTa CTYJEHTOB, HANpaBlE€HHas Ha YIiIyOJeHHOe
U3YyYEHHUE OTJENIBHBIX TEM U BOIIPOCOB YUEOHON AUCHUILINHBI (MOTYJIs).

B nporiecce camocTosiTenbHON paboThI CTYAEHTHI B3aUMOACHCTBYIOT C PEKOMEH I0OBAHHBIMHU
MaTepHajgaMy IpU MUHMMAaJIbHOM y4YacTUH IpernojaBareis. 3alauu CTyJeHTa BKI0YaT padoTy
C KOHCITIEKTaMH JIeKIuil (00paboTKka TeKcTa), MOBTOPHOE U3yueHHe y4eOHBIX MAaTEPHUAJIOB IJIAHOB
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U TE3UCOB OTBCTOB, I/I3y‘IeHI/IC JOIIOJTHUTCIIBHBIX TEM, BBIIIOJIHCHHC ylle6H0-I/ICCHe,Z[OBaTeHLCKI/IX
3aJjaHuM U JPYToeE.

Cucrema oueHMBAHMS Pe3yJbTATOB 00yUYeHHs 1O TUCHHUIIMHE (MOIYJI10)

Kpurepun nosiyueHusi ypoBHsI H OLleHUBAHHUS C(POPMHPOBAHHOCTH KOMIICTCHUIH 110
AUCHUIIMHE (MOoay/110) «boabue JaHHbIE»

OrneHnBaHNE YpOBHS YUEOHBIX JOCTHIXKEHHMH, OOYYarOUIUXCS MO JAUCHMIUIMHE (MOJIYIIO),
OCYLIECTBIISIETCS. B BUIE€ TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOYHON aTTeCTaLlUH.

IIpomexyTouHasi aTrecrauMsi 1O AMCUUIUIMHE (MOAYJIIO) OCYIIECTBIsEeTCS B (opMme

3auema ¢ OWEHKOUW, TIPU HTOM NPOBOJUTCS OIEHKA KOMIIETEHIMH, C(HOPMHUPOBAHHBIX IO
JUCLIUIUINHE.

JlJiss OlleHMBAaHUSI TEKYIIEr0 KOHTPOJIS YCIIEBAGMOCTH M TPOMEKYTOUHOW aTTECTAlluu
UCTIONIb3YeTCs JCCATHOAIITbHAS IIKajda OLCHUBAHHS, KOTOpas COOTHOCUTCS C TPAJAUIMOHHOU
MATHOATUTPHON IIKAIOHN CIIEAYIONIIM 00pa3oM:

Hecatubanabnas| IlarubamibHas Ouenka 3a OO0umas xapakTepucTuKa pe3yJjbrara
OLleHKA OLICHKA 3a4erT 00y4eHMs 10 JUCHUIIMHE (MOIYJII0)

10 Oran4ao 3ayreno CTylIeHT TOJTHOCTHIO BJANEeT 3HAHUIMH,

OTJIMYHO 3a4TeHO W3JIOKEHHBIME B palbouell mporpamme, U

8 OTIHYHO 3auTeHo rIyOOKo  ocMmblcisgeT  aucnuiumHy.  OH

CaMOCTOSITEJILHO H JIOTUYECKH
MOCJIEIOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIEeHTHPYs] BHUMaHUE Ha HanboJiee BaKHOM.
Vmeer AHAJIM3UPOBATh, CpaBHUBATH,
KIaccu(UIUPOBATh, 0000111aTh,
KOHKPETU3UPOBaTh M  CHCTEMAaTU3UPOBATh
W3Y4CHHBIA Marepuain, BBIIENsIS KIFOYEBbIC
MOMEHTBI W  yCTaHaBJMBas MPUYUHHO-
ciefcTBeHHble cBsizu. Yerko (opmynupyer
OTBETHI, YBEPEHHO HUHTEPIPETHPYET
pe3yJbTaThl aHau30B u JIPYTUX
UCCICIOBAHUN, a TaKKe pEIIaeT CIIOKHBIC
3agaun. CTYIEHT XOPOIIO 3HAKOM C METOIaMHt
HCCIICIOBaHNs, HE00 X0 MBIMHU TS
MPAaKTHYECKOW  JCATCIBHOCTH, M  yMEET
CBSA3BIBATH TEOPETHYECKUE ACIEKTEI
TUCHHTUIMHBL  (MOIYJNsA) C TPaAKTHIECKHUMH

3agadaMu.
7 Xopomuio 3auTeHO CrymeHT o0nagaeT 3HAHMSAMH HpeIMeTa
3] Xopo1io 3auyTeHO o4YTH B IMOJIHOM 00BeEME pa60qel71

OpOrpaMMBbl U CaMOCTOSATEIBLHO, JIOTHYECKH
MOCJIE/IOBATENIbHO M BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKIICHTUPYs BHUMaHHUE Ha
Hanboylee 3HAYUMBIX MOMeHTax. OH yMeeT
aHAJIU3UPOBATh, CPaBHHUBATD,
KJIacCH(UIIUPOBATH, 0000mmars,
KOHKPETU3UPOBAaTh M CHUCTEMAaTU3UPOBATh

U3Y4YCHHBIA  Marepuall, BbLIEIAL  €r0
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Hecatubanabnas| IlarubamibHas Ouenka 3a OO0 as xapakTepucTuKa pe3yJjbrara
OllEHKA OLIEHKA 3ayer 00y4eHMs MO0 JUCHUIIMHE (MOIYJII0)

KIIOYEBbIE  aCIeKThl W YCTaHaBJIMBAas
MPUYUHHO-CIICICTBEHHBIE CBSI3H.
@opMyIupyeT CBOM OTBETHI, YBEPEHHO
UHTEPIPETUPYET PpE3YNbTAThl AHAIU30B U
JIPYTUX WCCIEIOBAaHUM, a TakkKe perraer
CIIO)KHBIE CHTyallMOHHBIE 3amauu. CTyaeHT
XOPOIIO 3HAKOM C METOJAMHU UCCIE]0BAHUS,
HE00XONMBIMU TSt M PaKTHYECKOM
JIeATENbHOCTH, M YMEEeT  CBS3bIBATh
TEOPETUYECKUE  AaCIEKThl  IpeaMera ¢
MPAKTUYECKUMHU 33a4aMH.

5 Y IOBJIETBOPHTEIHHO 3aureHo CrynmeHnt obanaeT 0a30BBIMU 3HAHHUSAMH 10

4 Y IOBJIETBOPHUTEIHHO 3auTeHo JUCIHIUIMHE (MONYIO), HO HCIIBITHIBACT
TPYAHOCTH IIPHU CaMOCTOATECIIBHBIX OTBETAX U

WCIIOJIb3yeT HETOYHBIE (OPMYIHpPOBKH. B
XOl€ OTBETOB OH JONMYCKAaeT ONIMOKH,
Kacalolecs cyrd BompocoB. CTyneHT
CrocoOeH pelaTh TOJNBKO CaMble ITPOCTHIC
3amad W BIAIeeT JMIIb MHHUMAaJIbHBIM
HabOPOM METOJOB M CCIIEOBAHMSL.

He cnan He 3auteno CrymeHT He  OBIajen  00s3aTelIbHBIM
He cIaH He 3auteno MUHHUMYMOM 3HAaHUU 110 npeamMeTy u HC
1 He cnan He 3aureno | MOXKET OTBETHTh HAa BOMPOCHI, JaXe €CIu

npenoaaBareyib  3a4acT  OOIMOJHUTCIIbHBIC
HaBOAAIIMUE BOIPOCHL.

Jucnunnuna (Moaynb) «bolnbliine N1aHHbBIe» OLIEHUBAETCS CIEAYIOIINUM 00pa3oM:

AKTHBHOCTE Bec Onucanue

Homamnue 3ananus | 50% | Habop 3amad no temam Hejenu

[TpoexTs 50% | UccnenoBarensckas paboTa o Kypey | Mpe3eHTaIus pe3yIbTaToB

dopMyJia pacyéTa UTOrOBOM OLEHKH O AMCHUILINHE (MOAY/110) «Bosblne 1aHHbIe)»:
«0,5 x cpemuee 3a momarraue 3ananus + 0,5 X cpegHee 3a MPOSKTHI».

Texkymuii KOHTPOJb YCIIeBAeMOCTH 00y4AIONIUXCH MO0 TUCHUILIMHE (MOAYJII0)
I[IpumepHbIe TOMalIHKUE 32aHUSA

Jomamnee 3aganue: OcuoBbl cuctembl Hadoop u MapReduce

1. Onummre apxutektypy Hadoop kmactepa. Ha3zoBuTe OCHOBHBICE KOMIIOHEHTBHI M HX

GbyHKLIUH.
2. Pazeepuure nokanbubiii Hadoop kmactep (Hampumep, ¢ momombto Docker mnm Ha

BHUPTYaJbLHOM MallluHe) U 3anmycTuTe 60a3oBbii mpumep MapReduce.
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3. Hanmmure mnpoctyto MapReduce mnporpammy Ha Java wunum  Python, kortopas
MOJICUUTHIBACT KOJIMYECTBO CJIOB B TEKCTOBOM (haiiiie.

4. OObsicHuTe, KaKk paboTtaeT mporecc mudpoBanus u coptupoku (shuffle and sort) B
MapReduce.

5. OnuiuTe, Kak MPOUCXOAUT YIPaBICHUE pecypcaMu U IiaHupoBaHue 3aaad B Hadoop
YARN.

Jlomamnee 3aganue: MHCTPYMeHTHI aHAIN3a JaHHBIX B 3KocucTreme Hadoop

1. Hanmummure Hive-3anpoc myist co3nanus TaOUIbl C JAHHBIMU O TIPOJa’kaX U BBITIOJIHUTE
MIPOCTOI 3arpoc BEIOOPKH.

2. Ontumusupyiite Hive-3ampoc, UCHoONb3ysl MapTHIIMOHUPOBAHUWE W WHIEKCHPOBAHHE,
O0BSICHUTE, TIOUEMY ITO YAYUIIAET MPOU3BOIUTEIHLHOCTD.

3. CpaBuaure apxutektypsl MPP-cucrem ClickHouse u GreenPlum. B kakux ciaydasx
TydIlie UCTIOIb30BaTh KAXKAYIO U3 HUX?

4, Harumure mpumep Ha PySpark, xoTopbiii 3arpyxaer naHHble, (GUIBTPYET UX U
BBIYHCIISICT arperaTsl.

5. Omumute ocHOBHBIE oTinuus Mexay RDD, DataFrame u Dataset B Apache Spark.

Jomamnee 3axanne: [lotokoBasi 00padoTKa JaHHBIX 1 HHCTPYMEHThI B3aNMOAeHCTBHS

1. Peanmsyiite npocToe npuinoxxenue Spark Streaming, KOTOpoe YNTAET MOTOKOBBIE TAHHBIE
U3 TEKCTOBOTO (haiiya ¥ CYUTAET KOJIMUYECTBO CIIOB 3a KAKAYI0 MUKPOOAT4-CECCHUIO.

2. Omumute apxurektypy Apache Kafka u o0bscHuTe, Kak obecrieunBaeTcs HaJleKHOCTD
U MacIITabupyeMoCTb.

3. Hanmmmure mpumep kondurypauuu Kafka Producer m Consumer Ha m000M si3bIKE
POTPaMMHUPOBAHHS.

4. O0bsicuute, kak Cassandra XpaHUT IaHHBIC U ToueMy oHa moaxoauT it Key-Value
XPAHUIIHILL.

5. PaccMmoTpuTe COBpEeMEHHYIO apXUTEKTYPy XpaHWIUIIa AaHHBIX (Harpumep, Lambda nin
Kappa), onumute ee npenmyIiecTBa U HE0CTATKH.

IIpumepHoe onMcaHue K NIPOEKTY

IIpoekTt mo Temem: PazBepThiBanne Hadoop kiacrepa u pazpa6orka MapReduce
AJITOPUTMA JIJISl AHAJIU3A TEKCTOBBIX JAHHBIX

esan npoekra:

Hayuutbcs pazBepThiBaTh U ynpasisaTh Hadoop kinactepoM, NOHATh NPUHLIUIBI paOOTHI
MapReduce u pa3pabotatb COOCTBEHHBIH aITOPUTM JIIsi 00paOOTKHU M aHAIN3a OOJIBIINX
00bEMOB TEKCTOBBIX JIAHHBIX.

3anayu npoekTa

1. W3zyuuts apxurektypy Hadoop 1 0OCHOBHBIE KOMITOHEHTBI KJlacTepa.

2. Pa3BepHyTH JIOKaIBHBIN WK pactpeaeneHHbd Hadoop kimacrep (MuHEMYM 3 y371a).

3. Uzyuuth ocHOBEI MapReduce, HamucaTh ¥ 3aIyCTUTh TIPOCTYIO TpOrpaMmy Ha Java wim
Python.

4. Pazpabortarb MapReduce anropurm i noacuéra 4acTOThl CJIOB B O0JIBILIOM TEKCTOBOM
daiire.

5. Ipoananu3upoBarh pe3ynbTaThl Pa0OTHI AITOPUTMA U IOATOTOBUTH OTYET 110
MIPON3BOIUTEILHOCTH.
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JTanbl BLINOJIHEHHUS MPOEKTAa

1.

IHoaroroBuTeabLHBIN dTAI

o H3ydenue Teopernueckux MmarepuaioB no Hadoop n MapReduce.
o [lnanupoBaHHe apXUTEKTYpHI KJacTepa U BEIOOP Cpeabl sl pa3BEePTHIBAHUS
(BupTyanpHble MamuHbl, Docker u T.11.).
Pa3zBepTriBanue Hadoop kiacrepa

o YcraHoBka u HacTpoiika Hadoop Ha BEIOpaHHBIX y3J1ax.
o [IlpoBepka cocTosiHuS KlacTepa, 3alyCK TeCTOBBIX 3a/laHUH.
Pa3padorka MapReduce aaropurma

o Co3maHue mporpaMMbl IS TIOACYETa KOJTUIECTBA CIIOB.
o 3amyck u ommanka MapReduce 3amaun Ha Hadoop kimacrepe.
TecTrupoBaHue U aHAJIN3

o 3amyck anroput™Ma Ha OOJIBIIOM HA0OpPE TEKCTOBBIX JaHHBIX.
o COop u aHamU3 METPUK NPOU3BOAUTEIHLHOCTH (BpPEMS BBIIIOJIHEHMS,
HCII0JIb30BaHUE PECYPCOB).
IloaroroBka HTOroBOro 0T4YeTa M Mpe3eHTALUU

o Ornucanue apXUTEKTYphI KacTepa, allrOpuTMa U pe3yibTaToB.
o BbIBOJBI M peKOMEHAALIUH 10 YIIYUIIEHUIO.

Kpurtepun oueHnBaHus nMpoeKTa

[TonHoTa M KOppeKTHOCTH pa3BepThiBanus Hadoop kmactepa (20%)
[TpaBunbHOCTH M KauecTBO peanuzaunu MapReduce anropurma (25%)
D PexTUBHOCTH U KOPPEKTHOCTH 00paboTKH JaHHbIX (20%)
KauecTBo ananu3za pe3ynbratoB 1 BEIBOAOB (15%)

Odopmrenne otueta u mpe3eHTaius npoexra (20%)

Kpurepum 3amurhl npoekTa

YMmenne o0bsacHUTE apxuTekTypy Hadoop kiactepa u posib KaxJ10ro KOMIIOHEHTA.
HemoncTparnust pabotel MapReduce anroputma Ha mpakTuke, 00bsICHEHHE JTOTUKH
paboTHI.

OTBeTHl Ha BONPOCHI MO ONTUMHU3ALNN U BO3MOYKHBIM YJIYYILIEHUSIM.

O6ocHOBaHKE BEIOOpA MHCTPYMEHTOB U TIOJXOJIOB.

KauecTBO 1 MOIHOTa UTOrOBOTO OTYETA U MTPE3ECHTALUH.

3ananus IS IPOMEKYTOUYHOM aTTeCTALIMM MO0 AMCHMUILIMHE (MOIYJII0)

Ne i/t

pacnpezaenenue 3a1a4 MapReduce u ynpasienue
pecypcamu Kiacrepa?

a) HDFS

b) Hive

c) YARN

d) Spark

JUTS aHaJIn3a OOMIBIINX JaHHBIX ?

JUIS TIOTOKOBOM Tiepenaun M 0OpabOTKH MaHHBIX B

peanbHOM BpeMeHu?
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3aganue OT1Ber KoMmnerenuus
Kaxoit kommonenT Hadoop oTBevaeT 3a c OTIK-1

Kak Ha3wpIBaeTCs s3BIK 3aIIPOCOB, UCIONB3yeMbI B Hive HiveQL YK-1

Kaxkoii uHCTpyMEHT B 3kocucreme Hadoop npumenseTcst Kafka [K-2




4, Kakoit Tun 6a3bl nannbIx npeacrasiser Cassandra? Key-Value YK-2
XpaHWIH e

5. Kak mHaspBaercs  OCHOBHOW  HpPUHIWI  PabOTHI Map u Reduce [K-1
MapReduce, paznenstomuii 3aqaqy Ha e paspr?

6. Kakoii 13 mepeyrcaeHHBIX HHCTPYMEHTOB JKOCHCTEMBI 0 VK-1
Hadoop npennasnaden aast SQL-mom100HBIX 3aPOCOB K
OONBIINM JTaHHBIM?
a) Spark Streaming
6) Hive
B) Kafka
r) Cassandra

7. Kaxoii uncrpyment skocucremsl Hadoop mcmonssyercs | Spark Streaming VK-1
JUTE MUKPOOaTuyeBOl OTOKOBOW 00pabOTKH JaHHBIX ?

8. Kakoit BbIcOKOIpOU3BOAUTENbHBIE MPP-nBUXKOK 1151 ClickHouse / VK-2
00pabOTKH MaHHBIX, HE BXOANIMH B OKOCHCTEMY GreenPlum
Hadoop, wacro wucnomb3yercs s aHaIMTHYECKHX
3arpocoB?

9. Kaxkoit pacrpeaeseHHbIN MeCCeHKep-0pokep Kafka [K-1
HCIIOJIL3YETCS I MMOCTPOCHHS KOHBEHEPOB pEanbHOro
BPEMCHH U MHTETPAI[HH PA3TMUHBIX CHCTEM?

10. Kak HazpBaeTcss KioueBoi komrmoneHT Hadoop, HDFS/Hadoop IK-2
oTBewarOIMil 3a pacmpeneneHHoe xpaHenne nammex | Distributed File
OopmX 00HEMOB? System

11. Kakoif oOmmii TepMHUH ONUCHIBACT apXUTEKTYpy, IIe Maccoso- OIIK-1
HECKOJIBKO ITPOIIECCOPOB PA0OTAIOT HaA Pa3HBIMU MapaJuIejibHas
4aCTAMM OJHOM 3a/1a9M OJHOBPEMEHHO? obpaborka (MPP)

DIIeKTPOHHBIN TOKYMEHT
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