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BrinosiHeHNE TPaKTUYECKUX 3aJaHUI

[Ipunoxxenue 1

1. Tlponenypa BbIIOIHEHUS IPAKTUUECKUX PabOT

KommuectBo MPOBOJIUMEBIX | 8 paboT

MIPaKTUYECKUX DPA0OT B TEUEHHE BCETO

[I€PUO/J1a OCBOEHUS JUCIUILINHBI

dopmaT IpPOBEJAECHUS PE3yIbTATOB DIIEKTPOHHBIN

Meroanueckue peKkoMeHAANI Pexomennyercs MPEACTABIIATh

(Ipu HEOOXOAMMOCTH )

BBINOJIHEHHYIO MIPAKTUYECKYI0 padoTy B
BUJIE CCBUIKM Ha peno3utopwii github
(Ut IPAKTUYECKUX PadOT MO CO3TaHUI0
npuioxenusi) u PDF-¢aiina oruera,

opopmieHHOT0 B cucteme Latex.
[IpuBeneHHBI KOI  JOMKEH  OBITH
aKKypaTHO odopmiieH u

NPOKOMMEHTHPOBAH Ul yJI00CTBa €ro
npoBepkr. B ciyuae  BKIIOUSHHMs
rpaduveckoro Marepuana B (ailisl, UX
COACPIKAaHUC HOOJIZKHO OBITb YMTAEMO H

MOHSITHO.
2. [1Ikayia OLIEHUBAHMSA C YUETOM CPOKa c1auu’
Iloka3arenb kauecTBa UCIIOIHEHUS PaOOTHI bann (o
100-
OaibHOM
Ikane)
[TpakTudeckas paboTa BBIIIOJHEHAa B MOJIHOM oObeMe M B Cpok; | 90-100
pe3yabTaThl  pabOThl  CKPUNTA/TIPUIIOKEHHUS  KOPPEKTHBl  Ha
TECTOBBIX NMPUMEpaxX WIN MPOBeJeH TpeOyeMblil BEIYUCIUTEIbHBIN
HKCIIEPUMEHT; pe3yibTaThl paboThI IpEeCTaBJICHBI
NPENoaBaTeio; HCIOJHUTENb MOXET OOBSCHUTh JCUCTBUS
KOMaHJ ¥ BHECTH IMPOCTbIE M3MEHEHUS B aJIrOPUTM IO
TpeOOBaHUIO IIPENIOIABATES.
[TpakTuueckas paboTa BBHINOJIHEHA MPAKTUYECKU B MOJIHOM o0beMme | 60-89
U B CPOK; pe3yibTaThl pabOThl CKPUNTA/TIPHIOKEHHUS KOPPEKTHBI
Ha  TECTOBBIX  MpHUMEpax  WIA  TPOBEACH  TpeOyemblit
BBIYUCIIUTEILHBIN 9KCIIEPUMEHT; pe3yJIbTaThl paboThI

! 3a HECBOEBPEMEHHYIO c/1auy 00YYAKOIIEMYCS MOTYT ObITh HAYUCIIEHBI ITPA(HbIE GAILIbL.



NpeJICTaBICHbl MPENoJaBaTesl0; UCIOIHUTENIb MOXXET OOBSICHUTH
JeMCTBUSL KOMaH] POTPaMMBbI, BO3ZHUKAIOT MPoOIeMbl ¢ ObICTpOit
MoU(HUKaAIMEN alrOPUTMOB 110 TPEOOBAHUIO NIPENOJaBaTEsl.

PabGoTa BbIMOMHEHAa HE B MOJTHOM O0Beme (ckpunt/mpumiioxenue | 40-59
paboTaeT HEKOPPEKTHO); HUCIHOJIHUTENb MOXET OOBSCHUTH
}IeﬁCTBHH KOMaHQ IMporpaMMeEl, OIHAKO HC MOXKET
MOIU(DHUIIUPOBATH KOJI TI0 TPEOOBAHUIO IPETIOIABATEIIS.

Pabota He BBINIOJIHEHA WM BBINOJIHEHA HE B MOJHOM O0beMe (He <40
MPOBEACHBI  3aJlaHHBIE  BBIYUCIUTEIBHBIE  AKCIICPUMEHTHI);
pe3ynbTaThl pabOTHl HE TNPEJCTABICHBI MPENOJaBaTENI0 WU
NPEJCTaBICHbBl  C  CYHIECTBEHHBIM  HapyllIEHHWEM  CpPOKa;
UCTIOTHUTENb HE MOKET OOBSICHUTH JCUCTBUS KOMaH] MPOTpaMMbl
U HE MOXET BHECTH IMPOCThIe H3MEHEHHUS B QJITOPUTM IO

Tpe6OBaHI/IIO npenoaaBaTeiIs.

3. [lepedyenp npakTuueckux padbot

PesynbpTarom paboThl JOMKEH OBITH 0030p B BHUJE OTYETA CHUCTEM XpaHEHUS U 00pabOTKH
OonpIux AaHHBIX. KOHKpETHBIE TEXHOJIOTHH BRIOMPAIOTCS UCXOAS U3 IEIeCO00Pa3HOCTH
NPUMCHEHUS I PEIICHHUS TPEIMETHOW 3aadd, KOTOpas OMPEACISeTCS TEeMaTHKON
MarucTepcKoil paboThI CTYICHTA.

1. 3rakoMcTBO ¢ moHsiTieM Data Mining, OLTP,OLAP, texnonorusmu Apache
Hadoop MapReduce

2. Hcnonp30BaHue TEXHOJIOTHI HEMIPEPHIBHOTO Pa3BepTHIBAHUS M MHTErparun (github/
gitlab, jenkins)

3. [IprMeHeHrne MUKPOCEPBUCHON apXUTEKTYpbl B MIOTOKOBOU 00paboTke Big Data

4. Hcnonp3oBaHue peNSsIITMOHHBIX XpaHWIUI TaHHBIX 1715 big data (PostgreSql) u NoSql
xpa"wmi JaHHbIX 11 big data (Neo4J,CouchDB, Redis, MongoDB)

5. AHanuTHKa U BU3yanu3anus OOJbIINX JaHHBIX C MOMOIIbI0 HHCTpyMeHTa Grafana.

6. Hcnonb3oBaHue 061auHbIX BeIYUCICHUH npu oMo Apache Spark, u Apache
Ignite.

7. 3nakomcTBO ¢ koHTelHepamu Docker, LXC u Kubernetes.

8. Cucremsl Buptyanuzauuu Hyper-V, Proxmox, Amazon.

[TpumepHBIE BONPOCHI MTPH coOECeTI0OBaHUN TP ClIadye OTYeTa:

1. Kak yctpoen Apache Hadoop MapReduce: nmpunumn paboTsi?

2. B xakoii mocienoBarenbHocTH TexHojorus Apache Hadoop MapReduce nucnonb3yet B
pabouem mporecce 3aaun-pactpeeTUTENH U 3a1a9l-PETyKTOPHI?

3. Kakue ¢pynkmuu B Apache Hadoop MapReduce 3amyckaeT rimaBHbIN KOHTpOsuiep-Mactep?

4. B uem cocrout pekypcuBHoe 0606menne Apache Hadoop MapReduce?

5. [MoxxoauT mu Ams peanu3aluid MUKPOCEPBUCHON apXUTEKTYPhl U HHTET ALK PAa3PO3HEHHBIX
cucteMm Apache Spark?

6. MoXHO 1TM aHaTU3UPOBATh JaHHbBIE, XpaHsmuecs B Apache Hadoop, ¢ momorpio
CTaHJapTHOro MHCTpyMeHTapus SQL-3anpocos?



7. Kakast TexHomorusi 60bIie BCEro moJ0iIeT aBTOMaTU3allM1 3aIlyCKa aKeTHBIX 3a/1a4 B
paMKax KoHBelepa 00padoTKK OONBIINX JAHHBIX 110 PACTIUCAHHUIO?

8. 171l MOMTHOTEKCTOBOTO MHTEIJIEKTYaIbHOTO TTOMCKA U aHAIMTUKY MOJIYCTPYKTYPUPOBAHHBIM
naHHbIM B popMmate JSON otnmuno nogxoautr CYBJ?

9. Yto Takoe neayniauKanuus JaHHbIX?

10. Kako#i crioco0 xpaHeHHs JaHHBIX UcTonb3yeTrcs B MongoDB?

11. Apache Hadoop - 3710..?

12. doctomncTtBa Amazon?

13. Kakas peanuzanus MapReduce siBisiercst 3akpbIToi?

14. Yto sBIsIETCS MIPOIIECCOM CO3/IaHUS U BBIOOpA MOACIH JUTSI TIPE/ICKa3aHUsl BEPOSTHOCTH
HACTYIUICHHSI HEKOTOPOTO COOBITHS?

15. [Haiite onpenenenue tepmuny "lIpenuktuBHoe MoaenupoBaHue'"?

16. OcnoBHas uaes NoSQL BJ1?

17. Ipunmun 3Vs pacmmdpoBeiBaeTcs Kak?

18. Kakoit u3 npuHuunos padoTel He mpuMeHsaTcs k Big Data?

19. Yto otHOCHTCS K cpeacTBaM uHTerpanuu B «Business Intelligence»?

20. Yto Takoe KU3HEHHBIN ITUKJI aHAJIUTUKU JaHHEIX?

21. Yro sBAsieTCA MIII0COM PeTUIUKauu?

22. Kakas onepanus B NoSQL ucrnonp3yet B aprymenTax mapy key,value?



[Ipunoxenue 2
KypcoBoii npoekt

l. [Ipouenypa npoBeaeHus

Oransl nposenenus KII (KP) ¢ ykaszanuem cpokoB BBITTOIHEHUS:
1. Beimaua 3amanus (3 Henmemnst ceMecTpa).
2. Uzyuenne anroputmoB MU, koTopsie MOTYT OBITh MCHOJIB30BAHBI AJISl PEIICHUS
MOCTaBJICHHOM 3a7a4H. (4 - 5 HEIeIu ceMecTpa)
3. CocraBnenue pedepata 10 U3y4eHHBIM aJlrOpUTMaM. (6 Hezens cemecTpa)
4. IlpoektupoBaHue U pa3paboTKa MPOrPaMMHOTO KOMIUIEKCa C HCIIOJIb30BAHUEM
TEXHOJIOTH, N3y4YEHHBIX B XOJ/I€ BBINOJIHEHUS MPAKTUUYECKUX padoT. (7 - 9 Henenu
cemecTpa)
5. Hanucanue MOSICHUTENBRHOM 3amUCKU K KypcoBoMmy Ipoekty. (14 Henens
ceMecTpa)

2. Ilkana oneHMBaHMS C Y4ETOM CPOKA CIauu

Kputepuu oueHku ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI bamn
— KypCOBOH TPOEKT BBITIOJIHEH B IOJIHOM 00bEME M COOTBETCTBYET OtnnyHO
3aJJaHMIO;
— NOSICHUTEJIbHAS 3aIlniCcKa COCTaBJICHA aKKypaTHO,

MOCNEZI0OBATEIbHO C ydeToM TpeOOBaHUIl CTAaHAApTOB IO
COCTaBJICHUIO TEKCTOBBIX JIOKYMEHTOB;

— MpaKTHYeCcKas 4acTh KypCOBOTO MPOEKTa BBINOJIHEHA B MOJHOM
o0beMe, pUIIOKEeHHE — HaAEKHO, dPPEeKTUBHO, UMEET YIO0OHBIN
MOJIb30BaTENbCKUI HHTEPEIIC;

— BBIMOJHEHHE KYpPCOBOIO IMPOEKTa MPOXOAWUIO B IOJHOM
COOTBETCTBHUH € I'pa)KOM KypCOBOI'O IPOEKTUPOBAHUS;

— 3alTa  KypCOBOIO TMPOEKTa TMpOBEACHA TIPaMOTHO C

JIEMOHCTpAaLMei BCEX BO3MOKHOCTEH pa3paboTaHHOTO
MPUIIOKEHUS.
[To oTHOIIEHUIO K OLIEHKE «OTIHMYHO: Xopo1io

— BO3MOXXHbI HEKOTOpPbIE OTCTYIUICHHS OT rpaduKa BBIMOJIHEHUS
KypCOBOT'O TIPOEKTUPOBAHUS;

— CYWIECTBYIOT HE3HAUMTEJIbHBIX IMOTPEUIHOCTeH B O(GOpMIICHUH
MOSICHUTEILHOM 3alMCKA W TMPUIOKEHUs (TIPAKTUYECKON YacTu
KypPCOBOT'O IIPOEKTA).

— IpernojiaBaTeeM  OTMEYEHbl  HEOOJbIIME  3aMeyaHus K
uHTEepdeiicy u paboTOCIOCOOHOCTH TPUIIOKEHUS (TPAKTHYECKON
YacTU KypPCOBOT'O IIPOEKTA).

ITo OTHOIIEHUIO K OLEHKE «XOPOIIO»: Y 10BIIETBOPUTEIIHHO
- CyIIIECTBOBaHHUE OIINOOK, HETOYHOCTEN u

HEIOCJIEA0BATCIIbHOCTHU npu COCTaBJICHUH MMOSICHUTEITLHOM




3aITUCKH;

— OTCYTCTBHE CaMOCTOSITCIILHOCTH W TBOPYECKOTO MOJXO0Ja IMPH
pa3zpaboTKe MPHUITIOKEHUS;

— CYIIECTBOBAaHME HE3HAYMTENbHBIX IOTPEIIHOCTE B padore
MPUIOKECHU;

— 3HAUUTCIBbHOC OTCTYINICHHUE OT CPOKOB BBIITIOJHCHUSA KYpPCOBOI'O
NPOCKTA;

— HEJOCTATOYHO I'paMOTHAs 3allliTa W HEMOJHAs JEMOHCTPAIIHSI
BO3MOXKHOCTEH pa3pabOTaHHOTO MPUIIOKECHHUSI.

— HECOOTBETCTBHUE KypCOBOT'O MIPOEKTA 3a/IaHHIO; HeynosneTBopuTenbHO
— OTCYTCTBHE yueTa TpeOOBAaHHUN CTaHAAPTOB MO OGOPMIICHHUIO
TEKCTOBBIX JIOKYMEHTOB TIpH COCTABJICHUH IOSCHHUTEIHLHON
3aIHCKH;

— CYIIECTBOBAaHWE OINMOOK M HEMOCIEeJOBAaTEIbHOCTH B padore
NPUIOKCHNUS;

— 3HAUUTEJIbHOE OTCTYIUIEHHUE OT CPOKOB BBINOJIHEHHS KYpPCOBOTO
IPOEKTa;

— HECOCOOHOCTH T'paMOTHO 3allIUTHUTDb KprOBOfI IIPOCKT.

3. 3aiaHue Mo KypcoBOMY IIPOEKTY

HanonHenue KypcoBOro mpoeKTa COCTABIISIFOT BBIIIOJIHEHHBIE CTYIEHTAMHU 8 MIPAKTUYECKUX
3aJjaHUi, 0ObEMHEHHBIX OHOM LIENbI0 Pa3paboTaTh CUCTEMY XpaHEHHS U 00pabOTKU OOJIBIINX
JAHHBIX C MOMOINBIO N3YYEHHBIX TEXHOJOTUH. BapratuBHOCTh 3a1aHuil 0OecrieunBaeTcs
crietnu(pUKON TeMbl MaruCTepPCKON AUCCEPTALHH.

Howmep
3amanue
JTara

1 3HaKoOMCTBO ¢ TexHoyoruelr Apache Hadoop MapReduce

2 |Hcnonp3oBaHue peNsMOHHBIX XPaHWIUII AaHHBIX 17151 big data (PostgreSql)

3,4 |IIpumenenne NoSql xpanumum qanabx 1 big data (Neo4J,CouchDB, Redis, Apache
Cassandra)

5,6 |McmomezoBanue NoSql xpanwmmmmg mis big data (MongoDB, InfluxDB, Elasticsearch,
RabbitMQ)

7 Amnanuruka u BU3YyaJIM3alus OOJBIIKX JAaHHBIX C ITIOMOIIBIO HHCTPYMCHTA Grafana.

8 Hcmonp3oBanue 001auHBIX BEIYHCICHUN TIpH ToMomu Apache Spark

9.  |Cucrema xpaneHus U 06pabOTKU OONBIINX JAHHBIX, PEAIN30BaHHAs CTYJCHTOM C ITIOMOILBIO
BbIOPaHHBIX HHCTPYMEHTOB ¥ TEXHOJIOTUH

KOHerTHBIe TCXHOJIOI'MHN BBI6I/IpaI-OTCH uexoasa M3 HeHeCOO6p33HOCTI/I MNPpUMCHCHUA JIA
peuicHusd HpeﬂMeTHOﬁ 3ala4yu, KOTopas OHNpCACIACTCA TEMaTUKOM Mar I/ICTGpCKOﬁ pa6OTBI
CTYACHTA.



[Ipunoxxenue 3
OK3amMeH

1. IIpouenypa npoBeaeHus

O011ee KOJIMYECTBO BOMPOCOB K IK3aMEHY 14 Bonpocos
KonuyecTBo BompocoB B Omiiere 2 BOIIPOCOB
Hannune 3amau B Ousere HET
dopmar npoBeeHus Y CTHO ¥ MUCHbMEHHO
MeTtoauueckue pEKOMEH1alluu (mpu
HEOOXOIUMOCTH)
2. [IIkana olEHWBaHUS C Y4€TOM TEKYIIETO KOHTPOJS paboThl 0OydYaromierocs B
cemecTpe
Kpurepun oueHku ypoBHS c(pOPMHUPOBAHHOCTH KOMIIETEHIIHHA bamn

10 JUCLHUILINHE

BBICTaBIISIETCS] 00yUaroIIeMycs, €CIIM OH I0Ka3all IiTyOoKue OTinyHO
3HAHUA MaT€puajia IO IMOCTAaBJICHHOMY BOIIPOCY, 'PaMOTHO,
JIOTUYHO U CTPOMHO €ro u3jaraer

BeicraBisiercs o0yuaromemycs, €ciii OH TBEPJO 3HAET Xopoio
MaTepHall, FPaMOTHO €ro U3J1araet, HO IOMyCKaeT
HECYHICCTBCHHBIC HCTOYHOCTH B OTBETC HA BOIIPOC
BBICTaBIISIETCS] O0YYaroIEeMyCsl, €CJIM OH II0OKa3bIBAaeT 3HAHUSA | Y JOBJIETBOPHUTEIHHO
TOJIbKO OCHOBHBIX IOJIOKEHHM MO IOCTABJIEHHOMY BOIIPOCY,
TpeOyeT B OTHENBHBIX CIIydasX HaBOJAIIMX BOIPOCOB JUIS
HNPUHATHAS IIPABHIBHOIO PELICHUSA, JOIIyCKAeT OTAEIbHBIE
HETOYHOCTH

BBICTaBIIIETCS O0YYArOIEMYCsl, €CIIM OH JOITyCcKaeT rpyObie HeynosneTBopuTenbsHO
OIIMOKHU B OTBETE HA TIOCTABJICHHBIN BOMPOC

Bompocsr:

1. Onpenenenue GOMBIINX JaHHBIX, KIIOUEBBIE XapaKTepUCTHKH. [IpuMepbl 3a1a4 OOJIBIINX JTaHHBIX.
OcHOBHBIE BU/BI JaHHBIX. J[aTh KPAaTKyI0 CPAaBHUTEIBHYIO XapaKTePUCTUKY HHCTpyMeHTapus [10
JUTS QaHAJIM3a JAHHBIX.

2. «OKu3HEeHHBIH TUKII» IPOEKTa 10 aHAIUTHKE OOJBIINX JaHHBIX. THIIOBAs apXUTEKTypa MPOEKTa B
o0mactu 60X JaHHBIX. [lepedncimTh NCTI0Ih3yeMble TEXHOJIOTHH, YKa3aTh CTETICHb
BOBJICUEHHOCTH Ka)/10i U3 TEXHOJIOTHI Ha Ka)/10M 3Tarne padoThl Haj MpoeKkToM. [lepeuncanTs
OCHOBHBIE POJIM UCHIOJTHUTENEH MPOEKTA.

3. Xpanunuiia gaHHbeiX. AHanuTHueckas oopadotka nanusix (OLAP). [Ipunimn opranuzammu

MHOTOMepHoro KyoOa. Pazmuuns mexmay OLTP u OLAP.



4. OcHoBHBIC 3a/1auu 1 MeTo/IbI Data Mining. Dtansl HHTEJIEKTYalIbHOTO aHaJIM3a JaHHbBIX. MeToabl
MHTEJUIEKTYaIbHOIO aHAIN3a 1aHHbIX.

5. Texnonorus rexnonorusimu Apache Hadoop MapReduce. Kiitouebie nonsitus. . Onucats
npuHun padotsl. Hapucosats cxemy. Ilepeuncnuts cinabble v cuiibHBIE CTOPOHBL. OO03HAUUTD

o0nactu mpuMeHuMoCTH. [IpuBecTH MpUMEpPHI HCIIOJTb30BaHUS.

6. Pousib MEKpPOCEPBHCHO apXUTEKTYphI B IOTOKOBO 00padoTke big data.

7. Ucnionp3oBaHue peNIILIMOHHBIX XpaHWINI TaHHBIX 171 big data. (PostgreSql)

8. AnprepHaTUBHBIC apxXUTEKTyphl 0a3 gaHHbIX — NoSQL (Not only SQL). XapakrepHsbie
ocobennoctu. Tunsl No-Sql 6a3 qaHHBIX.

9. IMpumenenne NoSql xpanwnmum ganubix 1 big data (Ne4J,CouchDB, Redis, Apache Cassandra)
10. Hcnonb30BaHuE TEXHOJIOTUI HEMIPEPHIBHOIO Pa3BEPThIBAHUS M UHTETPALIMH OOJBIIMX JaHHBIX
11. KoruuTHBHBIE METOABI aHAIN3a OOJIBIINX TaHHBIX

10. AnanuTHKa 1 BU3yainu3anus O0ibKX qaHHbIX. OnpeneneHue Buzyanu3anuu. [lokasaTs
BaXHOCThH BU3YaAJIM3allUY B aHAIMTUKE O0bIINX JaHHBIX. [[puBecTr mpuMepsl 1 HHCTPYMEHTHI AJIst
BU3YaJIH3aIIH.

11. O6naunsie Berauciaenus. KitoueBble TEXHOIOTHHU U TTOHSTHS.

12. 3HaKOMCTBO M IPUMEHEHUE KOHTEHHEPOB 1pH padote ¢ Gonpmmu ganaeiMu Docker, LXC u
Kubernetes.

13. Cuctemsl BUpTyanmu3anuu 0obmux gaHHbix Hyper-V, Proxmox, Amazon.

14. Hayunsle npobnemsl Oonbpinx AaHHbIX. [Toka3aTs 3HaUMMOCTh POOIIEM, aKTyaaIbHOCTb, CBSI3b C

00JIacTIMU MaTEMAaTUKU U HHXKXCHCPHHU.



