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PaGouas nporpamma cocrapiecHa Ha ocHoBe DI'OC BO - GakanaBpuar o
HarnpasieHuto noarotoBku 09.03.03 Tlpukiagnas uagopmaTika (nmpuka3 MuHOOpHayKH
Poccun ot 19.09.2017 r. Ne 922)
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3acefqanuu Kadeapsl buznec-uHpoOpMaTHKN 1 HHPOPMALIMOHHBIX

[Iporokonm ot 20 . Ne
3aB. kadenpoii I'.H. YycaBuTuna

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acefqanuu Kadeapsl buznec-uHGOpMaTHKN 1 HHPOPMALIMOHHBIX

[Iporokonm ot 20 . Ne
3aB. kadenpoii I'.H. YycaBuTuna

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acefnanuu kadeapsl buszHec-uHGOpPMAaTHKU 1 HHPOPMAIIMOHHBIX

[Iporokon ot 20 . Ne

3aB. kadenpoit I H. ?ycaBHmHa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3acefnanuu kadeapsl buszHec-uHGOpPMATHKU ¥ WHPOPMAIIMOHHBIX

IIporokom or 20 . Ne
3aB. kadeapoii I'.H. YUycaBuTuHna




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto OCBOEHUS TUCUUIUIMHBI SBJIsieTCs (POpMHUpPOBaHUE Y CTYACHTOB IPUKIIATHOM
MH(POPMATHUKH MPAKTUIECKUX HABBIKOB COOpa, 00pabOTKH M UCIIOIB30BaHUSI OOIBIINX
JAHHBIX MPU peaiu3aluy 3a1a4 HUPPOBOil SKOHOMHUKHU C MPUMEHEHUEM METO/I0B
MAITUHHOTO U TJIYOOKOT0 00y4YeHHS.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuza bonbiue nanHbie B 1U(GPOBOM SJKOHOMHKE BXOJIUT B YacTh y4eOHOTO
I1aHa GOpMHUPYEMYIO yYaCTHUKaMU 00pa30BaTebHbIX OTHOLIEHUH 00pa30BaTelbHOM
IIPOrPaMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHHS TUCIUILTHH/ IPAKTUK:

NudopmaTtuka

IIporpammupoBanue

[TpuknanHas maTemMaTuka

NHupopmMalinoHHbIE CUCTEMBI U TEXHOJIOTUI

Maremarnueckas JIOTMKa U JUCKPETHAasl MaTeMaTHKa

Teopus BeposTHOCTEN U MaTeMaTU4eCKasi CTaTUCTUKA

TexHOJIOTNH NCKYCCTBEHHOTO MHTEIIEKTA

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

[IpoekTHas neATEIbHOCTD

[TonroroBka k cade u caya rocyJapCTBEHHOIO 3K3aMeHa

BrimonHenue u 3anmra BBITYCKHON KBaTM(UKAITHOHHON pabOThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITINHBI (Moyis) «bosbiiue naHHbIe B IU(POBOI
HKOHOMHKE) 00yUarOIUICs T0JDKEeH 00J1afaTh CICAYIOIMMU KOMITETEHIIUAMMU:

Kon unnukaropa WHanKaTop HOCTHKEHUS KOMIIETEHIIUN

[1K-2 Cnocoben npoBoauTh 00CII€JOBaHUE OpraHU3aIil, BHIABISATH HHHOPMAIIMOHHbBIE

OTpeOHOCTH ToJIb30BaTeNel, popmupoBaTh TpeOOBaHUS K HHGOPMAITMOHHON CUCTEME

I1K-2.1 [TpoBoauT cOOp, aHATU3 UCXOIHBIX JAHHBIX, BBISBISIET «y3KHE» MECTa,
pa3pabaTbIBaeT MOJiesIb OU3HEC-TIPOIIECCOB

I1K-2.2 BersBiisieT, aHau3upyeT U JOKYMEHTUPYET TpeOOBaHUs K CHCTEME U
MIOJICUCTEME

[1K-2.3 CocTtaBisieT TeXHUKO-3KOHOMUYECKOe 000CHOBAHHE MTPOEKTHBIX
peleHnii U GopMHUPYET TEXHUYECKOE 33/1aHUE Ha CHCTEMY U
HOJICHCTEMY

[TK-3 Crioco6eH BBIMOIHATH padOTHI IO CO3/IaHUI0 (MOIU(MDUKAIINHT ), BHEAPECHUIO U
conpoBoxaeHuto MC

I1K-3.1 PazpabatsiBaeT (Moauduuupyet) 6a3sl JaHHBIX U ipoToTHIb! IC B
COOTBETCTBUU ¢ TpeboBaHusiMU kK IC
I1K-3.2 PazpabaTsiBaeT (MOAUPHUIMPYET) KO MPOrPAMMHOTO pEIICHHs Ha

SA3BIKAX MPOrpaMMHUPOBAHU U IPOBOAUT TCCTUPOBAHUC

I1K-3.3 BeinonHseT paboTsl 10 BHEIPEHUIO U conpoBoxkieHno NC




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 91 akan. yacos:
— aynutopHas — 90 akaj. 4acos;
— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas ] o
KOHTaKTHas paboTta E z ®dopma Tekyero
& =
5 B aKaJl. yacax 3] Bug KOHTPOJISI
Paszen/ Tema 3 (B axan ) == . P Kox
g & © | camocrosiTenpHON | ycIieBaeMOCTH H
JTACIUTUTAHBI ] e = .. | xommeTeHIUH
3 g 5 paboThI TIPOMEKYTOYHOM
Tex naf. HIPaKT. 'S aTTecTaluu
3aH. 3aH. | O &
1. MeTtonionorust 1 TEXHOJIOTHH
aHaiu3a OOJIBIIUX JTaHHBIX
IIpopaboTka k
1.1 bonpe naHHbBIE B .
A 2 2 5 KOHTPOJIbHBIM YcTHbli onpoc IK-2.1
NPUKIIATHBIX 3a/1a9aX.
BOIIpOCaM
[IpopaboTka
1.2 TexHonoruueckas u TEOPETHIECKOTO N
VYeTHslii onpoc,
HOPMaTHBHO-IIPAaBOBAs Mmarepuana,
MpOBEpKa OT4eTa
OCHOBBI 00pabOTKH 2 4 [MOJrOTOBKA TIK-2.1
10 J1aboPaTOPHEIM
OTKPBITBHIX U 3aKPBITHIX oTyera 1o
. paboTtam
OOJIBIINX JAHHBIX nabopaTopHOi
pabore
6 [IpopaboTka
TEOPETHIECKOTO .
1.3 Hanpasnenus P VYcTHblii onpoc,
UCCIIeIOBaHMi B 001acTu Marepuaia, MpOBEpKa OTUETa
2 4 4 MOJArOTOBKA POBCP TIK-2.1
AQHAIUTHKU OOJBIINX 10 J1abopaTOPHEIM
oTyera 1o
JAHHBIX . paboTtam
nabopaTopHOI
pabore
ITonroroska
ITpoBepka oryera
1.4 OGnauHbIe BBIYUCIEHUS oT4eTa 1o o
4 2 . 110 J1abopaTopHOH MK-2.1
u OoJIbILINE JTAHHBIE nmabopaTtopHoOi
pabote
pabore
HWroro no pazaeny 4 12 15
2. TexHoznoruu cbopa u
npenoopaboTKu OONIBIINX
JAHHBIX
IMpopaboTka
TEOPETHIECKOTO .
VYcrHslii onpoc,
2.1 MeToJpl 1 HHCTPYMEHTEI Mmarepuana,
MIPOBEPKA OTYETA IK-3.2, TIK-
aBTOMAaTH3UPOBAHHOTO 2 8 2 MOJIrOTOBKA
1o J1a00paTOPHBIM 2.1
cbopa JaHHBIX 6 oTdYeTa o
. paboram
nabopaTtopHoi
pabore
2.2 OCHOBEI 2 4 1 ITpopaboTka VYerHslii ompoc, I1K-3.2, I1K-




TCOPETHICCKOT'O

Mmarepuana,
MPOBEpKa OTUETA
MOJIrOTOBKA
npeaoOopaboTKK OOJIBIINX 0 J1a00paTOPHBIM 2.1
oTyera 1o aGoTam
nabopaTopHO’ p
pabore
ITpopaboTka
TEOPETUIECKOrO VeTHBIi onpoc
. Marepuara, IIPOBEPKA OTYETa IK-3.2, IIK-
2.3 ®akTOpHBII aHATIH3 2 2 1 MOJITOTOBKA
no naboparopusiM | 2.1, TIK-2.2
oT4eTa 1o
. paboram
nabopaTopHO
pabote
HWroro no pazaeny 6 14 4
3. Ananus
cI1ab0CTPYKTYPHUPOBAHHBIX
JTAHHBIX COIIMAJIBHBIX MEIHa
3.1 OHTONOTNYECKas
MOJIeTIb TIOJIb30BaTEILS Tonrotoska ITpoBepka oTueTa
. OT4YeTa M0 o IK-3.2, TIK-
COLIMANILHOMW CETH IS 2 8 1 . 1o J1ab0paToOpHOH
N nabopatopHoi 2.1
3a/1auy NPEIUKTHBHOM pabore
pabore
AHATUTHKA
IToaroroBka
32 MeTOE[LI COTOCTABMEHHA oTUeTa 1O [IpoBepka oTHeTa TK-3 2, TIK-
npoduei moap3oBareneii B 2 5 3 . 1o J1ab0paToOPHOM
nabopatopHoi 2.1
COIMANBHBIX CETAX pabote
pabore
IToaroroBka
3.3 Meroab! aHamM3a oTUeTa 1O [IpoBepka oTHera TK-3 2, TIK-
TEKCTOB B COLMATIBHBIX 1 2 8 . 10 J1abopaTopHOH
nabopatopHoi 2.1
ceTsIX pabote
pabore
Hroro no pazneny 5 15 12
4. TexHonOrUs pacnpeneneHHbIX
BBIYHCIICHNH OONBIINX TAHHBIX
4.1 DBOIIOLHUA CUCTEM ITogroroska
ITpoBepka oryera
pacmpeneneHHOTo oTYeTa 1o o I1K-3.1, TIK-
3 2 5 . 1o J1ab0paTopHOM
BhIuMcHeHus. Konnenmus nabopatopHoi 3.3
A pabote
Data Lake u pipelines pabote
4.2 Apxurextypa Apache Toxrotoska ITposepka oTueTa
. oTYeTa 1o N I1K-3.1, T1IK-
Hadoop. ®aiinosas cucrema 10 1 . o mabopaTtopHoit
HDFS nabopatopHoi aGoTe 2.2, TIK-2.3
' pabore P
Tonroroska [IpoBepka otuyera
OTYeTa I10 N I1K-3.1, T1IK-
4.3 ITapagurma MapReduce 10 8 B —— o Ha6;)g§;;)pHOI/I 22, TIK-2.3
pabore p
ITogroroBka
4.4 Onepauuun oTYeTA 1O [Iposepka OquTeul TK-3.1, TIK-
00CITy>)KMBaHU KJacTepa 9 8 . 10 JIabopaTOpPHOH
Hadoop nabopatopHoi pabote 3.3
pabore
HWroro no pazaeny 3 31 22
Hroro 3a cemectp 18 72 53 320
Uroro no aucuuruinee 18 72 53 3a4eT ¢ OLEHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B xone nmpoBeneHus 3aHATHI HCIIOIB3YIOTCS TPAIUIIMOHHBIE ()OPMBI IPOBEICHUS
3aHATHI TaKHE KaK:

1) uadopmanmonHas JEKIUs — MOCIE0BATEIILHOE U3I0KEHNE MaTepraia B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

2) nabopaTtopHasi paboTa — opranu3anus yaeOHo! paboThl C peaIbHBIMU
MaTepUaTbHBIMUA U UHGOPMAITMOHHBIMU O0OBEKTAMH.

Ha nexunoHHBIX 1 1a00paTOpHBIX paboTaxX MUCIONB3YIOTCS TEXHOJIOTUU IPOOIEMHOTO
00y4eHHs — OpraHu3alus 00pa3oBaTEIHLHOIO MPoLecca, KOTOpast IPEAoiIaraeT HOCTAaHOBKY
MPOOJIEMHBIX BOIIPOCOB, CO3JaHKIE YICOHBIX MPOOIEMHBIX CHTYAIMH JJIsI CTUMYJIMPOBAHHUS
AKTUBHOU IO3HABATEIBHOMN JAEATEIbHOCTH CTYJEHTOB:

1) npoGnemHas jeKuus — U3JI0XKEHUE MaTepraia, Mpe/Inoaraiplilee MoCTaHOBKY
MPOOJIEMHBIX U JUCKYCCHOHHBIX BOITPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX ITOIXO0JIOB,
aBTOPCKHE KOMMEHTApPUH, CBSI3aHHBIE C PA3IIMYHBIMUA MOJIETISIMU HHTEPIIPETAIIUU
M3Yy4aeMoro MaTepuana.

2) nabopaTopHasi paboTa Ha OCHOBE KelC-MeToAa — 00yuyeHUE B KOHTEKCTE
MOJIETTUPYEMO CUTYaIlM1, BOCIIPOU3BOAIIEH peabHbIE YCIOBUS TPOU3BOICTBEHHOM,
o0miecTBeHHOH AearenbHocTH. OOyuaronuecs 10KHBI MPOAHATN3UPOBATH CUTYAIHUIO,
pa3zobpaThCs B CyTH MpoOIieM, MPEATIOKUTh BOZMOXKHBIE PEIICHUS U BEIOPATH JIydIliee U3
Hux. Keiicbl 6a3upyroTcst Ha peanbHOM (PaKTHYECKOM MaTepuae WiH ke IpUOIMKEHbI K
peaIbHOM CUTYAaIIHH.

[TpuMeHSFOTCSl HHTEPaKTUBHBIE TEXHOJIOTHH — OpraHU3aIlus 00pa3oBaTeIbHOrO
mpolecca, KoTopas MmpeJroiaraeT akTUBHOE U HETMHEITHOE B3aUMOJICHCTBHE BCEX
YYaCTHUKOB, IOCTH)KEHHE Ha 3TOM OCHOBE JJMYHOCTHO 3HAYMMOTO I HUX
00pa30BaTeNbHOrO pe3ynbTara. IHTepakTHBHOCTD MOAPA3yMEBAET CYObEKT-CYObEeKTHbIE
OTHOIICHHUS B X0JIe 00pa30BaTeIHHOIO Mpollecca U, Kak cleACTBHE, ((OPMUPOBAHHE
camopa3BHBaroIIelics HH(HOPMAIMOHHO-PECYPCHOM CPeIbl.

®DopMbl yUeOHBIX 3aHSATHI, UCIIOJIb3yEeMbIE B JUCIIUILIMHE, C UCIIOJIb30BAHUEM
CHELUATU3UPOBAHHBIX UHTEPAKTUBHBIX TEXHOJIOTUMA:

1. JIexmust «oOpaTHOM CBS3HY» — JEKIUA—TIPOBOKAIUS (M3JI0KEHHE MaTepuaia ¢
3apaHee 3aIlIaHPOBAHHBIMH OIIHOKaMH ), JIEKIHsI-0ece1a, TeKIUsI-TUCKYCCHs, JIEKIIHSI IPECC
-KOH(epeHLusl.

2. JlaboparopHasi paboTa-TUCKycCHs — KOJJIEKTUBHOE 00CYXKI€HHE KaKoro-I11u00
CIIOPHOTO BOIPOCa, MPoOIeMbl, BBISIBICHHE MHEHHM B TpymIie (MEXTPYyMIOBOil 1rUaior,
JUCKYCCHS KaK CIIOP-IHajor).

Ha nabopaTtopHbix paboTax Tak k€ UCTIOJIB3YIOTCS TEXHOJIOTUH MTPOEKTHOTO
o0yueHus1, 0]l KOTOPHIMU TTOHUMAETCSI OpTaHU3aIHs 00pa30BaTEIHHOTO MPOIEcca B
COOTBETCTBHUH C aITOPUTMOM MOATAIMHOTO PEIICHUS MPOOIEMHON 3aJa41 WU BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO y4eOHO-TI03HABATEIbHYIO
NEeSTeNbHOCTh TPYIIIBI CTYIEHTOB, HAITPABJICHHYIO Ha BHIPAOOTKY KOHIICTIIINHU, YCTAaHOBIICHUE
1enei u 3agad, GOpMyIUPOBKY 0KHIAEMBIX PE3YyIbTaTOB, ONPEAeTICHIE IPUHITUIIOB U
METOJIMK PEIICHHUs MTOCTaBIEHHBIX 3a/a4, MNIAHUPOBaHUE X0a PaObOThI, TOUCK TOCTYIHBIX H
ONITUMAJIFHBIX PECYPCOB, MOATAMHYIO PeaTU3aluIo TIaHa paboThl, MPE3EHTAIUIO
PE3YIbTAaTOB pabOTHI, UX OCMBICTICHUE U PEQIICKCHIO.

[Tpu 00ydeHnH UCTONB3YIOTCA HH()OPMAIIMOHHO-KOMMYHUKAIIHOHHBIE
o0Opa3oBaTeNbHbIe TEXHOJIOTHH, 101 KOTOPBIMH MOHUMAETCs OpraHu3alus o0pa3oBaTeIbHOTO
rporiecca, OCHOBaHHAsI Ha TPUMEHEHUHN CTICIIMAIM3UPOBAHHBIX MPOTPAMMHBIX CPEJl U
TEXHUUYECKUX CPEACTB paboThl ¢ HH(pOpMaIueH.

Ha Bcex neKkuusx u3noXeHue co/iep:kaHus COMpPOBOKIAETCS KOMITbIOTEPHBIMU
Mpe3eHTALMSIMH, COJIEPKALIUMH TEKCTOBbIE, UJUTIOCTPATUBHBIE, TpaduUecKue U
BUJICOMATEPHUAIIBI.



Ha naGopatopHbix paboTax u BO BpeMs CaMOCTOSATEILHON pabOThI 00yJaromuecs
paboTaroT ¢ pecypcaMu B cepBHCaMH 0Opa3oBarebHOro moprana https://newlms.magtu.ru

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[IpencrapieHo B mpuiokeHuu 1.

7 OueHOYHbIE CPeCTBA JI POBEACHNS POMEKYTOYHON aTTecTallul
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE o0ecneyeHne TUCIIUITHHbI

a) OcHoBHAas JUTEpaTypa:

Cunopos, 1. I'. MeTobl 1 TEXHOIOTUH 00paOOTKU OOJIBIINX TaHHBIX : y4eOHO-
Metonudeckoe mocooue / U. I'. CumopoB. — Mocksa : Mockosckuit [Tonurex, 2024, — 282
c. — ISBN 978-5-2760-2843-9. — Tekcr : anexkTpoHHbIH // JIaHb : 21eKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/482792 (nara obparienus:
13.01.2026). — Pesxxum pocTyna: AJisi aBTOPH3. TOJIb30BaTENICH.

Atasn, A. M. AHanuTrka O0JIbIINX TaHHBIX : ydeOHoe mocobue / A. M. Artasn, M. b.
Bonbdcon. — Cankr-IlerepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2024. — 79 c. —
Tekcr : anexTpoHHbIH // JlaHb : 2IeKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/508670 (nara obpamienus: 13.01.2026). — Pesxxum poctyna: s
aBTOpU3. MOJIL30BATENECH.

0) JonmosiHuTebHAS JIUTEPATYpA:

[TanbmoB, C. B. OcHoBbI cOopa u 00paboTKK OOIBIINX NaHHBIX : ydeOHOe mocobue /
C. B. IlanemoB. — Cawmapa : [II'VTU, 2023. — 285 c. — Tekcr : anekTpoHHbiit // Jlans :
ANIEKTPOHHO-OnbmHoTeunas cuctema. — URL: https://e.lanbook.com/book/411830 (nata
obpamienus: 13.01.2026). — Pexxum noctymna: i aBTOpU3. MOJIb30BaTENEH.

becconos, A. C. ABTOMaTH3upOBaHHbBIE CHCTEMBI cOOpa U 00pabOTKH TaHHBIX :
Metonudeckue ykazanus / A. C. becconos, FO. U. XKnanosa, B. B. Momkua. — Mockaa :
PTY MUPDA, 2022. — 38 c. — Texkcr : anekTpoHHbIH // JIaHb : 3eKTpOHHO-OMOIMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/311177 (nata obpamenus: 13.01.2026). —
Pexxum moctyna: Ans aBTOpU3. MOJIb30BaTENCH.



B) MeToauuyecKkue yKazaHus:

1. I'aBpunosa U.B. KoHTposibHO-U3MEpUTETBHBIE MATEPUAIIBI IO JUCLIUILINHE
«MHTeneKTyanbHbpie MHPOPMAIIMOHHBIE CUCTEMBD» I 00YJatOUINXCsl HAITPABICHHS
nonrotoBku 09.03.03 «[Ipukmnagnas napopmaruka» Bcex Gpopm o0yueruns. MarHuTOropek:
MI'TY um. I'.1. Hocosa, 2015. 37 c.

2. Kypzaesa JI.B., I'aBpuinoBa 1.B. MeTtonnueckue ykazaHus Jisi OLICHKW 3HAHUM 110
muctuminHaM «CHCTeMbl OAIEPIKKU IPUHATUS PELLIEHUN», « DKCIEPTHHIE CUCTEMBI U
CHCTEMBI TIOJ/ICP’KKH IPUHATHS PEILICHHUI TSt 00yUJaIOIIMXCs HAIIPABICHUS MOITOTOBKH
09.03.03 «IIpuknagnas uapopmarukay, 38.03.05 «buznec-undopmaruka» Bcex Gopm
o0yuyenus. Marauroropck: MI'TY um. I'.1. Hocoga, 2015. 18 c.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaHM?I{SBaHHe Ne noroBopa CpoK JeiicTBUS JIMIICH3UH
7Zip cB00OOIHO pactpocTpansemoe [10 0eccpouHo
Anaconda Python |cBoGoaHo pacripoctpansemoe [10 0eccpouHo
LibreOffice cBOOOHO pacnpoctpansemoe [10 OeccpodHo
bpaysep Yandex |cBoGoaHO pacnpoctpansemoe [1O 0eccpodHO
MS Visual Studio
Code cB00OOIHO pacnipocTpansemoe [10 0eccpouHo
Deducto_r Studio | CoramieHue 0 COTpYAHUYECCTBE SeccpodHo
Academic Ne06-2901\08 ot 29.01.2008

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
HaszBanue kypca Cchlika
HanmonaneHas nHpOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:



MarepuanbHO-TeXHHUECKOE 00eCTieYeHHEe JUCIUTUINHBI BKIIOYALT:

YyeOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN JIGKLIMOHHOTO ThNa IlepcoHanbHbIi
KomIibtoTep (mim HOyTOYK) ¢ makerom Office, ¢ BeixomoM B IHTEpHET 1 ¢ TOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO cpelly yHuBepcureTa. Jlocka,
MYJIbTUMEIUHHBIN TPOEKTOP, SKpaH. MylbTUMEIMIHBIE PE3EHTALUH K JICKITUSIM, yu4eOHO-
HarJIsIHbIE TOCOOus

Y4eOHble ayAUTOPUH [T IPOBEICHUS TaO0paTOpHBIX 3aHATHH [lepcoHanbHbIE
komribloTepsl ¢ makerom Office; € BeixomoM B IHTEpHET 1 ¢ IOCTYIIOM B JIEKTPOHHYIO

uHPOPMAIMOHHO-00pa30BaTeNIbHYIO cpeny yHuBepcutera. bpaysep MozillaFirefox.

AyIUTOpHH IJIs1 CAMOCTOSITENTLHON paOdOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAILHBIC
3aibl 6nbmoreku [lepconansHbie komnbloTeps ¢ nakerom Office;c Beixoqom B HTEpHET 1
C IOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.
Bbpaysep MozillaFirefox.

AymuTopuH IJ1s TPYNIOBBIX M MHIMBHIyaTbHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS
U MPOMEKYTOYHOM aTTectaiuu [lepcoHanbHbie KoMIbioTepsbl ¢ makerom Office u BrixomoM B
WHTEepHeT U ¢ JOCTYNOM B AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPENY
yuuBepcureta. bpaysep MozillaFirefox.

AymuTopus Ui XpaHeHUs ¥ MPO(QUITAKTHYECKOTO 00CITY)KUBAHHSI YIeOHOTO
obopynoBanusi MeOenb 11si XpaHeHus: W OOCIy>KMBaHHUS 00opynoBaHus (MIKadbl, CTOJB),
y4eOHO-METOIMIECKHE MaTePHaJIbl, KOMIIBIOTEPHI, HOYTOYKH, TPUHTEPHI



[Ipunoxenue 1

YuyeOHO-MeTOANYeCKOe 00ecTIeYeHre CAMOCTOSITeIbHOI padoThl 00y4YaomMXxcst

Hepequb mem 07151 NHOO2OMOBKU K 3AHAMUSIM.

Ne
Kpartkoe conepxanue 3aHsTHs, CEMUHAPA
3aHATHA
boJibIne JaHHbIe.
CTpyKTYpbI ¥ BUZBI JAHHBIX, OONBLINX JaHHBIX B 9KOHOMUKE.
3aganue: mpoBecTH 0030p OH-JAH CEPBUCOB MPEIOCTABIIOUINX OTKPBITHIEC AaTaCEThI
(TIpencTaBUTh ONMHUCAaHUE CTPYKTYP HAMIEHHBIX 1aTaCeTOB).
[ lone3Hbie UCMOYHUKU:
- Pecypc ¢ OONBIINMHA JaHHbBIMHU (XpaHI/IHI/IHle OTKPBITBIX JaTaCE€TOB IPAaBUTCILCTBA
CHIA.) - https://data.gov/
1 — Pecypc ¢ 6onmpmumu naHHBIME - hitps://archive-beta.ics.uci.edu/
— Pecypc c 6ompmvu narabMu (latacetst NASA, conepskariue nHbopMAaIHio 00
atMocepe 3emin, okeaHax, Kpuochepe, COTHEUHBIX BCIIBIIITKAX)
- https://earthdata.nasa.gov/
— Makmanos, A. B. bonpme nannsie. Big Data : yae6HuK 1715 By30B / A. B.
Maxkmanos, A. E. XXypagnes, JI. H. Teraasikaps. — Cankr-IlerepOypr : Jlans, 2021.
— 188 c. — ISBN 978-5-8114-6810-2. — Tekcr : anekTpoHHbIH // JlaHs :
3NIeKTPOHHO-0nbMoTeunas cucrema. — URL.: https://e.lanbook.com/book/165835
(mara obpamenwns: 15.06.2022). — Pexxum goCcTyma: IS aBTOPH3. MTOJIE30BaTENEH.
TexHoJI0rnYecKass U HOPMATHBHO-NPABOBAasi OCHOBBI 00Pa00TKH OTKPBITHIX U
3aKPBITHIX 00JbLIIHX JAHHBIX.
3agaHne: N3yYnUTh 3aKOHOJIATEIbCTBO B 001acTH 00pa0dOTKH JTaHHbIX. Kakue
[PErJIaMEHTUPYIOLIUE JOKYMEHTBI OTHOCITCS K 0071acTh 00pabOTKH OOJIBIIMX TaHHBIX B
SKOHOMUKE?
2 H .
0J1E3Hble UCNIOYHUKU.
Makianos, A. B. Bonbime nannbie. Big Data : yqeOuuk mist By30oB / A. B. Makiianos, A. E.
"Kypasnes, JI. H. Teinapikaps. — Cankt-IlerepOypr : Jlanb, 2021. — 188 ¢. — ISBN
978-5-8114-6810-2. — TekcT : 3IIeKTPOHHKIH // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAs cUCTEMA.
— URL.: https://e.lanbook.com/book/165835 (mata obpamierns: 15.06.2022). — Pexum
ocTyna: Uil aBTOPU3. TI0JIb30BaTeNeH.
HanpasJjienus ucciae1oBanuii B 00J1aCTH AHATUTUKH 00JIbIINX JAHHBIX.
MeToabl, MHCTpYMEHTBI aHaIu3a OOJIbIINX JaHHBIX. Y IpaBIeHHEe SKOHOMHUKON Ha OCHOBE
JTAHHBIX.
3

3agaHue: MOATOTOBUTE 0030P COBPEMEHHBIX HAIIPABJICHUHA B 00JIACTH aHAITMTHKHU OOJIBIITHX
MaHHBIX; cHOPMYITHPOBATH MEPCIIEKTUBHYIO TEMY UCCIICIOBaHUI B JAHHOW 00JIaCTH;
BEIICTTUTh 33/]a4H, KOTOPBIE HEOOXOIUMO PEIIUTh B paMKaX BEIOPAHHOHN TEMBI.



https://data.gov/
https://archive-beta.ics.uci.edu/
https://earthdata.nasa.gov/

[lone3nble UCMOYHUKIL

— Makmanos, A. B. bonbmue nannsie. Big Data : yueOHuK 115 By30B / A. B.
Makmanos, A. E. Xypasies, JI. H. Teigsikaps. — Cankr-IletepOypr : Jlans, 2021.
— 188 ¢. — ISBN 978-5-8114-6810-2. — TekcT : anekTpoHHblii // JIaHb :
ANIEKTPOHHO-OnOMoTeynas cucrema. — URL: https://e.lanbook.com/book/165835
(mata obpamtenus: 15.06.2022). — Pexum qocTyma: st aBTOPH3. MOJIB30BATEICH.

— Data Engineering: ETL, ELT, Data Pipeline, Data Warehouse, Data Lakes, Data Marts
- https://ivan-shamaev.ru/data-engineering-etl-pipeline-data-warehouse-datalake/

O0/1a4HbIe BEIYUCICHUSA U 00JIbIINE TaHHBIE

3agaHue: BHIIOJIHUTE CPABHUTEIIBHBIN aHAIN3 HHCTPYMEHTOB 00pabOTKH OOMNBLINX U MaJIbIX
TaHHBIX.

\[lonesnvble UCMOYHUKU:

MeTO b ¥ MOZICITH MCCIICIOBAHUS CJIOKHBIX CUCTEM M 00paOOTKHU OOJIBIINX JaHHBIX :
mororpadwus / . FO. Ilapamonos, B. A. Cmarun, H. E. Koceix, A. /. XoMoHEHKO ; TI0]T
penaknueli B. A. Cmarunau A. J]. Xomonenko. — Cankrt-IletepOypr : Jlans, 2020. — 236 c.
— ISBN 978-5-8114-4006-1. — Tekcr : anexTpoHHBIH // JIaHb : 37eKTpOHHO-ONOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/126938 (nara obpamenwus: 06.07.2022). —
Pexxum JtocTyma: st aBTOPHU3. OJIb30BATEIICH.

MeToabl M MFHCTPYMEHTbI aBTOMATH3MPOBAHHOI0 cO0pa 00JIbIINX TaHHBIX.

\Web-scraping, ocobernoctu pabotsl ¢ API. Ilpuemsl arperupoBanus gaHHbIxX. IlocTpoeHue
1a1bop/I0B Ha OCHOBE OOJIBIINX JAHHBIX.

BajaHue: peanusyiite Web-scraping counmanbHON CeTH - TOJNYYHTE AaHHBIE C MOCTAMH B
rpynmax conuanbHoi cet Bronrakre. Chopmupyiite naracer, coaepKaliuid CIeayIONIyo
uHopMaLMIo (JaTa IOCTa, TeMa II0CTa, COAEPXNKAHUE II0CTAa, KOJIMYECTBO PEIOCTOB,
KOJIMYECTBO “‘JIAHKOB”, KOMMEHTApUH K TIOCTY).

[ lone3nble UCMOYHUKUL.

Tanmunos, H. I'. TexHoIorur HHTEIIEKTYILHOT'O aHAIN3a IAaHHBIX : yaeOHoe nocodue / H. T
Tanumos. — Kazans : KHUTY-KAH, 2020. — 308 ¢c. — ISBN 978-5-7579-2488-5. — Tekcrt

9JIeKTpOHHBIH  //  Jlab :  3JeKTpoHHO-OmOnMorteuHas cucrema. —  URL:
https://e.lanbook.com/book/193530 (mara obpamenns: 11.06.2022). — Pexxum gocTyma: ajs
ABTOPU3. TIOJIB30BATEIICH.

OCHOBBI MPeA00OPaAdOTKH 00IbIINX JAHHBIX.

OuncTka JaHHBIX. YcTpaHeHHe "BBIOpocoB".  AHanu3 arpuOyTOB M ONUCATEIBbHBIX
CTaTUCTHK JJIs1 OOJNBIIMX JaHHBIX. AHanu3 W OOHAPYKCHHE B3aMMOCBS3ed B OOJBIIHX
naHHbIX. COBPEMEHHBIE METPHKH MTPOEKTOB (SKOHOMHYECTKAS YacTh).

3agaHue: JaH JaTaceT COIUaJbHO-PKOHOMHUYecKHe Tokazatenu UYwukaro. HeoOxommmo
MPOAHAIM3UPOBATh JIATAaCeT HAa MpPEeIMET BHIOPOCOB, KakKHWe TMOJII COACPIKAT HYJEBBIC
3HAYCHMS, HEKOPPEKTHBIE THITBI MaHHBIX. OIEHUTE HWMEETCS JIM KOPPEISAIHS MEKIY|
OTAEIBbHBIMU MTOKa3aTesIMuU natacera. Kakue nporuHo3upyeMble METPUKU MOXKHO IPEIOKUTh




K TAaHHOMY JlaTaceTy?
[ lone3nvie ucmounuxu:

— Tpwu cnocoba oOHapyxenusi BeiOpocoB - Vcropusi nanueix Kommua oppu (anri.)
- http://colingorrie.github.io/outlier-detection.html
— Makmanos, A. B. bonpmme namnbie. Big Data : yueOnuk mas By3oB / A. B.

Makrmranos, A. E. XKypasnes, JI. H. Teabikaps. — Cankr-IletepOypr : Jlans, 2021.
— 188 c. — ISBN 978-5-8114-6810-2. — Texkct : anextponHsid // Jlanp
ANIEeKTPOHHO-OnOMoTeynas cucrema. — URL: https://e.lanbook.com/book/165835
(marta obpamenns: 15.06.2022). — Pexxum gocTyma: A7 aBTOPH3. MTOJIB30BATENEH.

DaKTOPHBIA aHATU3.

3amaHre: OaH [OaTaceT COLUAIBLHO-DKOHOMHYECKHE ITokasarenn Ywumkaro. Heobxommmo
[IPOBECTH (hakTOpHBIA aHaius, BBIJIENINB, Kakue (daxTopbl BIIMSIIOT Ha
COIMAaTbHO-?KOHOMIYECKHE TIOKa3aTeIN Topo/ia.

[ lone3nble UCMOYHUKU.

Tanmunos, H. I'. TexHonorun HHTEIEKTYaIBHOTO aHAIN3a IaHHBIX : yaeOHoe nmocodue / H. T
Tamunos. — Kaszans : KHUTY-KAUH, 2020. — 308 ¢. — ISBN 978-5-7579-2488-5. — Tekcrt

anekTpoHHbIi // Jlamp @ oSnekTpoHHO-OMOnmorteunas cucrema. —  URL:
https://e.lanbook.com/book/193530 (nara obparenus: 11.06.2022). — Pexxum pocTyma: ams
ABTOPU3. OJIB30BATENCH.

OHTOJIOTHYECKAs MOJECJIb IIOJIB30BaTECIIA COHHaHBHOﬁ CETHU I 3aga4un HpeHHKTHBHOﬁ AaHaJIMTUKH

CTaTHCTUYECKOE MPECTABICHHE TMOJIH30BATEN B COIMATBHOM CETH, COIMAIBHBIN MOPTPET
[0JIb30BaTelIs, MeTauH(pOpMalus, COLUMAIBHBIA Tpad IOIb30BATENs, COILUAIbHAS CETh
BKonrakre.

SagaHue:

1. Hcnons3dys metoasl VK APl monmyunts nanssle o 3 monabs3oBaTeneit VK:

— KonuuecTtBo coob1ecTB, B KOTOPOE BXOAUT MOJIB30BATEIb

— KoanuecTtBo npy3seit nonb3oBaTens coLl. CeTH

—  KonnuecTBo MoANMMUCYUKOB y OIB30BATENS

— KoanuecTBo moanucok y noiab3oBarens

— KonnuecTBo n0CTOB MOJIB30BATENA

— KonnuecTBo KOMMEHTapHEB MOJIb30BATENS

2. TlocTpouTh OJUH COIMANIBHBIA Tpad IMOJB30BATENsA, COACPKAIIUN HICHTUPUKATOP
AHAIN3MPYEMOTO MOJIB30BATENSI CETH C MHOYKECTBOM €T0 HEMOCPEACTBEHHBIX JIPY3€EH.

3. TlpencraButh Ui OJHOTO IIONB30BATENSI €r0 COLUMAIBHBIA TOPTpeT: oOIas
UHQOpPMAITUS O TIOJIL30BaTENe; CTATUCTUYECKUE IAHHBIC,; HHTEPECHI MOJIb30BaTENCH 1
Jpy3eH Moyb30BaTes; counalbHbli Tpad. Busyanuzuposars noayyeHHbIE JaHHBIE C
MIOMOIIBIO OH-JTAllH CEPBUCOB HHTEPAKTHUBHON HHPOTpaPUKH.

\ITonesnvle ucmounuku:

M HTeIeKTyanbHbIA NPSTUKTUBHBIA MYyJbTHMOJANBHBINA aHATU3 CITa00CTPYKTYPHUPOBAHHBIX
oonbiux qaHdeix / H. I, Spymikuna, Y. A. Aangpees, I'. FO. I'ycbkoB [u Ap.]. — YIIbSHOBCK
: Yal'TY, 2020. — 220 ¢. — ISBN 978-5-9795-2088-9. — Tekcr : anekTpoHHblii // JIaHb :
bekTpoHHO-0nbMoTeunas cuctema. — URL: https://e.lanbook.com/book/170653 (nmara



http://colingorrie.github.io/outlier-detection.html

obpamenus: 07.07.2022). — Pexum mocTyma: is aBTOPHU3. TTOJIE30BATEIICH.

MeToabl CONOCTABJICHUA npoqm.neﬁ NM0JIb30BaTeJIell B COMAJbHBIX CETSX

3aganme:

1. Usyuuth BO3MOXKHOCTH cepBuca https://search4faces.com/

[IpoBecTn aHanmM3 TOYHOCTH IOHMCKa JroAed 1o (oTo (C IOMONHUTETBHOM
uHpopMarenr u Her), ohopmuth yek Juct Mt 20 ¢ororpaduii, naTh OLEHKY
MOJY4YEeHHBIM pe3yJIbTaTaM.

2. Tlomyuuts nannele ¢ npoduasmu nmonb3oBareiei VK (He menee 100 mosp3oBaTeneii),
MMOCTPOHUTE AaraceT mpodmre (ccputka Ha mpodwmis, PUO, mata poKIeHUSA, MECTO
MPOKUBAHHS, MECTO POXIEHHS, CIIMCOK JAPY3€H, CIHCOK MOCTOB, NAHHBIE O MECTE
paboTel (IpeApIAYIX MecTax padoThI), JaHHBIE O MecTe y4eObl (TPeIbIIyIIIX
MeCTax), CIUCOK KOHTAKTOB IOJb30BaTelsA, CCHUIKM Ha JIPyrHe caiThbl, Tenedow,
aBatap npodwist (mociaenuue 5 pororpaduu U3 mpodus).

3. Paspabortath mnpuioKeHHWE IS TOUCKAa CXOXKHX Tpodmiell mo 3arpyKeHHOMY
MOJIb30BaTeN0. PelTHHT BKIIIOYaeT B ce0sl CleAyIoIe KPUTEPUH: HAITMUUE CXOKUX
¢dotorpaduii, HanMYUE CXOXKUX KOHTAKTOB, HAJMYHWE CXOXKErOo MecTa paboTHI,
HaJIMYHEC CXOXKEIro MeCTa y‘IC6BI, HaJIMYHUEC CXOKHUX ITOCTOB, HATMYHUEC CXOXKUX pr3el7[.

\[lonesnble UCMOYHUKU:

WHTEIEeKTYaNbHBIA TPEJUKTUBHBIA MYJIbTHUMOJIAILHBIA aHAlU3 CIa00CTPYKTYPUPOBAHHBIX
oonpimx maHHbx / H. I. Spymkuna, U. A. Aanpees, . FO. I'ycbkoB [u ap.]. — YIIbIHOBCK
: YulI'TY, 2020. — 220 c. — ISBN 978-5-9795-2088-9. — Tekct : snexTponHsi // Jlansp :
HIIeKTPOHHO-OnOHoTeynas cucrema. — URL: https://e.lanbook.com/book/170653 (nata
obpamienus: 07.07.2022). — Pexxum 0CTyMa: T aBTOPHU3. MTOJIB30BATENEH.
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MeTOJIbI AHAJIN3Aa TCKCTOB B COINUAJIBHBIX CETAX
CMBICJT TEKCTOB, SMOLIMOHAIILHAS OKPACKa, TOHAIBHOCTh
3ajaHue:

[losy4nTh 1aTaceT ¢ KOMMEHTApUsMHU HOJIb30BaTeNel A J1r000i oTKpbIToi rpynnsl VK (komudecTBo
KOMMEHTapueB He MeHee 1 Teic.). [locTpouTs Mozenu Kinaccu(pUKauy SMOIUAIBLHON OKpacKu
KOMMEHTApHEB: IO3UTHBHOCTh, HETATHBHOCTD, HEUTPAIBLHOCTD C yKazaHHe Kodd(UIreHTa TOHaIBHOCTH (OT
0 10 1). CpaBHUTH MOJTyYEHHBIE MOJICIH [0 TOYHOCTH TPE/ICKA3aHUSL.

\ITonesnvle ucmounuku:

MHTeNnNeKTyanbHbIi MPEIUKTUBHBI MYJIHTHMOJAIBHBINA aHAIHU3 CIa00CTPYKTYPHUPOBAHHBIX
oonpmmx gqanaelx / H. I. Apymxuna, M. A. Aagpees, . FO. I'ycbkoB [u 1p.]. — YIbsIHOBCK
: YulI'TVY, 2020. — 220 c. — ISBN 978-5-9795-2088-9. — Tekct : anekTponHsbii // Jlansp :
biekTpoHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/170653 (mara
oOpamenus: 07.07.2022). — Pexxum gocTyna: AJis aBTOpHU3. MOJIB30BATENEH.
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DBOJIIOLMS CHCTeM pacnpeaejieHHoro BbruuciaeHusi. Konunenuusa Data Lake u
pipelines

3amaHue.

1. TIpoBectu 0030p CBOOOAHO-pACHIPOCTpPaHAEMBIX OMOIMOTEK M (PPEHMBOPKOB LIS



https://search4faces.com/

pcaim3ainu pacrpCacICHHBIX BBIYMCIIEHHH HA OOJIBIINX JaHHBIX
\[lone3nble uCMoOYHUKU:

JleGenes, A. C. Meroasl Big Data : yueOno-meToandeckoe mocodue / A. C. Jlebenes, 1. T'.
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 ¢. — Texkcr : a5meKkTpoHHbIH // JlaHs :
HIIEKTPOHHO-OMOMmoTeunas cuctema. — URL: https://e.lanbook.com/book/182452 (mara
oOpatenus: 07.07.2022). — Pexum moctyna: Juis aBTOPU3. TIOIb30BATEICH.

12

Apxutekrypa Apache Hadoop. daiinosas cuctema HDFS.
3ananue:

1. Vcranoeute Java SE Development Kit. Ckauaiite u pa3BepHHTE AUCTPHOYTHB
Hadoop ¢ odunmansHOTO calita Apache. Hactpoiite mepeMeHHBIE OKPYKECHUS.
N3zyunrte koHUTYpalMOHHBIE TapaMeTphl B TokyMeHTanu Hadoop.

[ lone3nble UCMOYHUKU.

JleGenes, A. C. Meroasl Big Data : yuebno-metoandeckoe mocobue / A. C. Jlebenes, I1I. T'.
MaromenoB. — Mockga : PTY MUPDA, 2021. — 91 c. — TekcT : 3nekTpoHHslii // JlaHp :
HIIeKTPOHHO-OnOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/182452 (nata
oOpatenus: 07.07.2022). — Pexum noctyna: 1yt aBTOPU3. TOJIb30BATEICH.

MeToapl ¥ MOJETH HCCIEIOBaHMS CIOXKHBIX CHCTEM W 00pabOTKM OOJBIIMX MaHHBIX !
monorpadus / U. 0. Ilapamonos, B. A. Cmarun, H. E. Koceix, A. JI. XoMoHeHKO ; TOJ
penakuuei B. A. Cmarunaun A. JI. Xomonenko. — Cankr-IlerepOypr : Jlans, 2020. — 236 c.
— ISBN 978-5-8114-4006-1. — TekcT : anekTpoHHbIl // JlaHb : 31eKTpOHHO-OMOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/126938 (mara obpamenws: 07.07.2022). —
Pe>xuM JocTyma: Uit aBTOPH3. TTOJIb30BaTENIeH.

13

Tlapagurma MapReduce

3ananue.

Peanusyiite 3a1ady 1o aHaIM3y TEKCTOB B mapaaurme MapReduce.
\[Tone3nvie ucmounuxu:

Jle6enes, A. C. Meroasr Big Data : yue6HO-MeToamueckoe mocobue / A. C. Jlebenes, I11. T.
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 c. — TekcT : 3nekTponHslii // JlaHsp :
biekTpoHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/182452 (mara
obpamenus: 07.07.2022). — Pexum mocTyma: Jisl aBTOPHU3. TTOJIE30BATEIICH.
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Onepanun o6cay:xkuBanus kjaacrepa Hadoop

3amganue.

1. Peanu3yiiTe u MpOAEMOHCTPUPYHUTE B BUJE OTUETA CIEAYIOLIUE CEPBHUCHBIC
ornepauuu ais knactepa Hadoop oTHOCHTENBHO y371a TaHHBIX:

—  BBIBOJI U3 3KCIUTyaTallny;

— IIOBTOPHOE BKJIIOYEHUE B KIIACTED;

— TIepeBOJ] B COCTOSIHUE OOCITY>KUBAHMUS,




— BBIBOJ U3 COCTOSAHUA OGCHY)KI/IBaHI/IH.
\[lone3nble UCMOYHUKU:

JleGenes, A. C. Meroasl Big Data : yueOno-meToandeckoe nocodue / A. C. Jlebenes, 1. T'.
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 c. — Teker : anexkTpoHHslii // JlaHb :
HIIEKTPOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/182452 (mara
oOpatenus: 07.07.2022). — Pexum noctyna: Juist aBTOPU3. TOIH30BATEICH.
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OnTuMH3alus U yIpaBJieHHe pecypcaMu
3amaHue:

1. I/I3y‘II/ITC IMpUMCEp peajin3alui KaCTOMHOI'O CEpBHUCa, KOTOpLIfI CJIeauT 3a KOppGKTHOfI
yTUIM3aLUENR yarn ouepenu Ha Hadoop kmacrepe -
https://artydev.ru/posts/queue-hadoop-cluster/. Ykaxure 0061aCTH ONTHMM3ALMH U
ynpasneHus pecypcamu B Hadoop.

[ lone3nble UCMOYHUKU.

JleGenes, A. C. Meroasl Big Data : yuebno-metoaundeckoe mocobue / A. C. Jlebenes, 111. T'.
MaromenoB. — Mockga : PTY MUPDA, 2021. — 91 c. — TekcT : 3nekTpoHHslii // JlaHp :
HIIeKTPOHHO-OnOmHoTeynHas cucrema. — URL: https://e.lanbook.com/book/182452 (nata
oOpatenus: 07.07.2022). — Pexum noctyna: 1uist aBTOPU3. TOJIb30BATEICH.
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[IK-2: CnocobeH mpoBOAUTH OOCIEAOBAHWE OPTaHMU3AINK, BBISBIATH HHGOPMAIMOHHBIE TOTPEOHOCTH IIOJIB30BaTelle, (HOPMHpPOBAaThH TPEOOBAHHS K
WHPOPMALIMOHHON CHCTEME

IK-2.1

[IpoBoaur cOop, aHanM3
UCXOJTHBIX JIAHHBIX,
BBISIBIISICT «Y3KHE» MECTa,
pa3pabaThiBaeT MOJIENb
OM3HEC-TIPOIECCOB

TeopeTruueckue BONPOCHI (K IK3aMeHY, 3a4eTy):

1.
2.
3.

= S e

0.
1.
12.
13.
14.

XapakTepuCTUKH OOBIINX TaHHBIX.

Texnonorus pakTopHOro aHaIM3a OOJMBUINX JAHHBIX.

Bo3MoxHOCTH METOI0B MHTEIIEKTYAILHOTO aHAJIN3a JAHHBIX B SKOHOMUKE. bosbiiiue qaHHbie B
SKOHOMHKE.

3aKOHOATEILCTBO B 00JIACTH OOJIBIINX TAHHBIX.

[Tnardopmbl OM3HEC-aHATTUTUKY AJIs aHAIIM3a 00pa30BATENIbHBIX JTaHHBIX.
DTanbl AHATUTUYECKOTO MPOEKTa TpPH  aHaIM3e 00pa30BaTEIbHBIX JIAHHBIX.
HHcTpyMeHTB OCTPOCHUST KOHIIENTYAIbHBIX KapT

Mertoapl coopa gaHHbIX. Web-scraping, ocooennocTu padotsr ¢ APIL.

MeTtop1 00HApYKEHUS B3AUMOCBS3€H B OOJBIINX JAHHBIX.

TexHonorus npenoOpadOTKU TaHHBIX.

MeTtons! ipenodpaboTku JaHHBIX. OYUCTKA TaHHBIX.

Mertoas! ipenoOpadboTku naHHbIX. COKpalleHue TaHHbIX.

MeTtons! ipenobpaboTku JaHHBIX. TpaHchopMmaIys 1aHHBIX.

Mertoas! ipeno0padboTKu NaHHBIX. IHTEerpaius JaHHBIX.

HpaKaneCKne 3adaHusA:

1.

[TocTtpouts ¢ wucnonp3zoBanueM cepBuca Yandex Datalens wundonanens (mambopm) pms
BHU3YyaJH3alliU MapaMeTPOB 3aBUCHMOCTH CTOMMOCTH KBapTHpP OT OTIENbHBIX MOKa3zaTenen (Jms
Pa3HBIX PafOHOB TOPOJIA).

Peanusyiite web-scraping colaibHOI CETH - MOTYYUTE JaHHBIEC C MOCTAMH B TPYIIAX COIHAIBLHOM
cetu Brontakte. ChopmupyiiTe Aatacer, COAepKalui CIEAyNIy0 HHMOpMaIuioo (IaTa mocTa,
T€Ma IO0CTa, COAEpP>KaHUE MOCTA, KOJIMYECTBO PEIOCTOB, KOJIMYECTBO ‘‘TAKOB”, KOMMEHTApUU K
nocty). [locTpoiiTe BU3yann3anuio NoJy4eHHOro JaTacera.

[Monyuuts nanubie ¢ npodwuisimu nonb3oBateneld VK (He menee 100 monb3oBareneil), MOCTPOUTH
natacet npodwuieit (cceuika Ha mpodmiab, MO, nata pokIeHUsS, MECTO MPOKHBAHUSA, MECTO
POKIEHMS, CHUCOK JAPYy3eH, CIUCOK MOCTOB, TJAHHBIE O MeCTe pabOTHI (MIPEABIYITNX MeCTax paboThl),
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JaHHBIE O MeCTe y4eObI (MPEeAbIIYINX MECTaxX ), CIMCOK KOHTAKTOB IOJIb30BATeNsl, CCHUIKH Ha APYTHe
caiTsl, TenedoH, aBaTap npoduis (mociaeauaue S pororpaduu u3 mpodus).
4. PeanmszoBats Metox PCA dakTopHOro aHamsa Juis ONpeieeHUs] BaKHBIX IPU3HAKOB JaTaceTa,
Y4YacCTBYIOLIMX B NPEICKAa3aHUU CTOMMOCTH KBAPTUP HA PIHKE HEJJBUXKUMOCTH.
KoMmiuiexkcHoe 3aganue:
Bawm nan maracer o cTouMoCTH KBapTHp B ropose Marauroropcke. Heodxoaumo:
1. IlpoBectu pakTOpHBII aHAIN3, BBIACINB, Kakue (aKTOpbI BIUSAIOT Ha (POPMUPOBAHUE CTOMMOCTH
KBapTHUP (OAHOKOMHATHBIX, IPYXKOMHATHBIX, TPEXKOMHATHBIX ).
2. Pa30uTh MHOXECTBO Ha KJIACCHI, HCIIONIB3YS METO/1 OMHAapHOH Kkinaccudukanuu. Kputepun pazouenus
110J100paTh CaMOCTOSITENBHO.
3. IToctpouts ROC-KkpuBYyI0 1 HanucaTh NOSICHEHUE K HEH.

K -2.2

BrisBnser, aHanmu3upyer u
JOKyMEHTUPYET
TpeOOBaHUS K CHUCTEME M
HojcucTeMe

TeopeTndeckue Bonpockl (K IK3aMeHy, 3a4eTy):
1. Meronbl cOopa TpeOOBaHMIA K cHcTeMe 00Pa0OTKH OOJIBIINX JTaHHBIX
2. HopmatuBHO-TIpaBOBBIE aCMEKThl K CUCTEMaM XPaHEHHUS U 00paOOTKHU TaHHBIX
3. Kpurepun onenku kadectBa TpedoBanuii k Big Data-cucremam
4. ApxutekTypHble TpeOOBaHUS K pacipeieleHHbIM ciucteMaM (Hanpumep, Hadoop-kiactepam)?

HpaKTI/I‘leCKI/Ie 3adaHusA:

1. Ananu3 TpeboBaHMi K cucTemMe cOopa JaHHBIX U3 COLMANIbHBIX CETeH

enb: HayuuTbes BBIABIATH U JOKYMEHTUPOBATh (DYHKIIMOHAIBHBIE M HE(DYHKIIMOHATIbHBIE TPEOOBaHUS K
cHCTEME.

3agaua:
e Bribepure KOHKPETHYIO 3a/1auy (HampuMep, MOHUTOPUHT OOIIECTBEHHOTO MHEHHUS MO MPOAYKTY B
VK).
e [lpoBenure aHanM3 CTEMKXOIAEPOB (KTO 3aMHTEPECOBAH B CUCTEME: MApKETOJOTH, AHAJIUTHKH,
FOPUCTBHI).
Cdhopmynupyiire:
e 5 (ynkumonanbHBIX TpeOoBaHui (Hampumep, "Cucrema M0JDKHA COOMPATHh MOCTHI C KITFOYEBBIMHU
cinoBamu").

e 3 HeyHKIIMOHAIBHBIX TpeOoBaHUs (Hampumep, "OOpaboTka TaHHBIX JIOJKHA 3aHUMaTh He Ooinee 1
yaca").
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Odopmure TpeboBanus B Bune User Stories unm SRS-nokymenTa (mabiioH mpuiaraercs).

2. lokyMeHTUpOBaHKE TpeOOBaHMI K MoAcUcTeME pe1o0paboTKU JaHHBIX

Lens: Pa3zpabotars crienudukanuto st ETL-nponecca (Extract, Transform, Load).
3amaua:

Jansl "cbipbie” nanHbie u3 corcereit (CSV-aiin ¢ monsMu: TEKCT, aara, aBTop, JaiKH).
BrisiBuTe TpeboBaHus K 3Tanam:

Ouncrka (ynanenue 1y0auKaToB, 00paboTKa MPOMYCKOB).

Tpanchopmanus (Hopmanusanus TEKCTa, BbIIEICHHE TOHAIBHOCTH).

3arpyska (B kakoM (hopmaTe JaHHBIEC JOJDKHBI COXPAHATHCA? ).

CozpaiiTe cxemy mpolecca B BUjIe 0JIOK-cXeMbl (Harpumep, B Draw.io).

VYkaxure, kakue nHcTpyMmeHThl (Python/Pandas, Apache NiFi) 6yayT ucnosnb30BaThCs U IOYEMY.

KomnuexcHoe 3aianne:
Tema: Pa3zpabotka TpeboBanuii k cucteme ananusa Big Data nyist unTepHeT-mMara3uHa.

Oransr:

Amnanu3 notpeGHOCTeH:

WHTepBbIO € 3aKa3UMKOM (pOoJin: MEHEIKep, aHAIUTUK, DevOps).
BrrsiBiieHue KITIOYEBBIX 3314 (TIPOTHO3MPOBAHUE CIIPOCA, KIIACTEPHU3AIHSI KIIMEHTOB).

JIOKyMEHTHUPOBAHHUE:

OyHKIMOHANbHBIE TpeOoBaHus (Hanpumep, uHTerpanus ¢ 1C, renepaius 0T4eToB).
Hedynkunonanbable (MacmTabupyeMocTb, BpeMs OTKIIMKA < 2 CeK).
Orpannuenus (0r0KET, CpoKH, coBMecTUMOCTh ¢ Hadoop).

[IpotoTunupoBanue:

Coznaiite maket untepdeiica ananmutuka (Figma/Mockup) ¢ Buzyanuzanueii JaHHBIX.
Hanummre SQL-3ampoc amns arperanivy JaHHBIX (HapUMep, CPETHUN YK 110 PEeTHOHAM).

Hrorosslii pe3ynbTar:
SRS-nokyment (mabion I'OCT 34.602-89).

[Ipe3entanus s credkxonaepon (5-7 cnaiiios).
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K -2.3 Cocrasinsiet Teoperuyeckue BONPOCHI (K IK3aMeHY, 3a4eTy):

TEXHHKO-I)KOHOMHYECKOE
000CHOBaHUE MPOEKTHBIX
pemennit u  dopMupyer
TEeXHHYECKOE 3aJlaHHe Ha
CHCTEMY U MOJICHCTEMY

1. KoMIoHEHTBI TEXHUKO-PKOHOMHYECKOTO 00ocHOBaHuUsA (TDO) yist mpoekTa B 001acTH 0OJIBIINX
TAaHHBIX

2. OueHka skoHOMHYECKOH 3P dexTuBHOCTH BHEeApeHus Hadoop-kiacTepa mo cpaBHEHHIO C
obmaunbivu perreHusmMu (AWS, Google Cloud)

3. Kpurepuu Beibopa mexay open-source (Apache Spark) u kommepueckumu (SAS, IBM)
WHCTPYMEHTAMH aHATTUTHKHU

4. VYuer 3arpat Ha npenodpadotky nanueix (ETL) B TO. IlpuBeauTe npumep pacdera s garacera B 1
Tb.

5. Pucku (Texuuueckue, (GMHAHCOBBIE, FOPUIUIECKHUE) UISI CHCTEMBI aHAINU3a COLICETEH

HpaKTI/I‘leCKHe 3adaHusA:
1. Pacuer ROI 14 BHEApEHUSI CUCTEMBI IPEIUKTUBHON aHAIUTUKU
Henb: Hayuntbess 000CHOBBIBATh SKOHOMUYECKYIO 11€7I€CO00Pa3HOCTD MIPOEKTA.
3anayva:
Komnanus Xxo4eT BHEIPUTh CUCTEMY IIPOTHO3MPOBAHMUS CIPOCa Ha OCHOBE JIAaHHBIX coliceTel. JlaHo:
3aTpartsr:
Pa3pabotka: 500 ThIC. pYO.
Hadoop-kmactep: 200 Thic. py0./TOI.
O6cayxusanue: 100 ToIC. py0./TOA.
OsxupmaeMas BBITOa:
CHuxenue noructuyeckux uszaepxkek: 300 Teic. py6./rox.
Poct mponax: 400 Teic. py0./TOI.
e Paccuuraiite ROI 3a 3 roga.
e Onpenenute cpok okynaemoctu (Payback Period).
e [IpoBenuTe aHanu3 yyBCTBUTENbHOCTH: Kak u3MeHuTcst ROI, eciu Boirosa okaxercs Ha 20% Hike?

2. Pazpabotka T3 as nogcuctemMsl cOopa JaHHBIX

Hens: ChopmupoBaTh TEXHUYECKOE 3aJjaHNE HA TIOJICUCTEMY cOopa JaHHBIX U3 Twitter.
3angada:

Ha ocHoBe TpeGoBaHMii n3 npeapIAyInX 3alaHuii coctaBbTe T3, BKIIOUMB:
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Lenb cucreMsl (HanpuMep, MOHUTOPUHT YIIOMUHAHUN OpeHna).
OyHKIIMOHANBHBIE TpeOOBaHUs (YacToTa cOopa, PUIBTpaIs criama).
Texunueckue tpedoBanus (APl VK, xpanenune B HDFS).
DKOHOMHUYECKHE MoKazarenu (0ro/pkeT Ha pa3padoTky — 150 Teic. pyo.).
e  Odopmure qoxkymeHnt o 'OCT 34.602-89 (mabiioH mpuiaraercs).
KoMniekcHoe 3aganue:
Tema: TexHUKO-IKOHOMHUYECKOE 000CHOBaHUE U T3 [IJIsl CHCTEMBI aHAJIH3a JIOTOB BEO-TIPUIIOKEHUSI.
Orarsl:
AHanu3 pbIHKa:
e CpaBHuTe 2 BapuaHTa: pa3BepThiBaHHe Ha coOcTBeHHOM kiactepe (Hadoop) vs. obmako (AWS
Elastic MapReduce).
e PaccuuTaiite TCO (Total Cost of Ownership) 3a 5 ner.
T3O:
e  OnummTe BRIro/pl (CHIKCHUE BpeMEHHU MHITUACHTOB Ha 30%).
e OueHute pucku (Hapumep, poct oobema noros Ha 50% B roxn).
T3 Ha cucremy:
o TpeGoranus k moacucremam: coop (Flume/Kafka), xpanenue (HBase), ananu3 (Spark ML).
o [IpunoxeHus: CXeMbI APXUTEKTYPhI, IPUMEPHI BXOIHBIX/BBIXOIHBIX JAHHBIX.
Hrorosslii pe3ynbTar:
e [lpesenTanus ans pykoBojactsa (10 cnaiiioB: BEIBOABI, HIUPPHI, FpaduKm).
e TO0 u T3 B popmare PDF.

I1K-3: Cnoco0OeH BBITTOIHATH pabOTHI IO CO3JaHUI0 (MOTUGUKAIINH), BHEAPEHHUIO U conpoBoxaeHnto IC

I[IK-3.1

PazpabarriBaeT
(MoguduHpyer) 6a3sl
JIaHHbIX W npototunsl UC
B COOTBETCTBUU c
TpeboBarmsmu Kk UC

Teoperuyeckue BONPOCHI (K IK3aMeHY, 3a4eTy):
1. KonuentyanbHas MOJeNb 0a3bl TaHHBIX.
2. TlnarhopMbl U TEXHOJOTHS pacIpeIeICHHBIX BEIYUCICHUH OOJBIINX JaHHBIX.
3. Peanuzanusi MHTEIEKTYalIbHOTO MPUIIOKEHUs B mapaaurme MapReduce.
4. Konnenuus Data Lake u pipelines
IlpakTHyeckue 3axaHus:

1. Wmeetcs csv-Jor pekJIaMHOW CHCTEMBI BUA!
<user_id>,<country> <city>,<campaign_id>,<creative_id>,<payment></p>
11111,RU,Moscow,2,4,0.3
22222,RU,Voronezh,2,3,0.2
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13413,UA Kiev,4,11,0.7

Heo0xoaumMo paccuuTaTh CpeJHIOI0 CTOMMOCTD TI0Ka3a peKiaMbl 1o ropoaam Poccum.
2. HeoOxoauMo creHeprpoBaTh OTYET MO MpoaaxaM MOOWIBHBIX TeaedoHoB. JXKemaeMblil pe3yabTar —
OTYET B pa3pese roja, Mecsa, THI U KojarmdecTBa. JlaHHbIe 0 MPpoakax XpaHsITCs B KOJJICKINU

«sellingy:

HaumenoBanue /lata

Nexus One Jan 20 2013 12:00
Nexus One Jan 20 2013 13:00
iPhone 4 Jan 20 2013 13:30
Nexus One Jan 20 2013 14:00
iPhone 4 Jan 21 2013 15:30

iPhone 4 Jan 21 2013 15:40

Nexus One Jan 21 2013 16:20
iPhone 4 Jan 21 2013 17:00
Nexus One Jan 21 2013 18:00
Nexus One Jan 22 2013 19:00

Ha BbIX0/1e HaM HEOOXOAMMO TIOYYUTh OTUYET CICAYIONICTO COACPKAHWS:
HaumenoBanue ['on Mecs leas Konmnuectso

Nexus One 20131203

iPhone 420131201

iPhone 420131213

Nexus One 2013121 2

Nexus One 20131221

Hamucars ¢pynkiuto Map, koTopass JT0OJDKHA CO3/1aTh Maphl KITFOY/3HaYEHUe IS KaXKI0T0 TOKYMEHTA.
OyHkuus OyIeT BpI3BaHa A7 KaXI0T0 JOKyMeHTa KoJutekiun «selling». 3agada GyHKIMN — cO3aTh KITIOY,
COCTOSIHII/II\/'I U3 HAaUMCHOBaHUs, roda, MeCcialla U JHs, 1 3HAYCHUC — GI[I/IHI/IIIy.

KomMmmnekcHoe 3aganne:

PeanmuzoBate MeTon k-means niisi 3aaun KJIacTEPU3AIMK TTOJIb30BATENICH COIMAIIBHONW CETH B MapagurmMe
MapReduce.

IIK-3.2

Pa3pabatsiBaeT
(MoguduIMpyeT) KO
IPOTPaMMHOTO PEHICHUs

TeopeTuueckue BONPOCHI (K IK3aMeHY, 3a4eTy):
1. AnropuT™MBl MalIMHHOTO O0YYEHUS 7Sl aHaIM3a OOJIBIINX JaHHBIX
2.Meto/pb! K1accu(UKauKM JaHHBIX JJIS aHaIu3a OOJIbIINX JaHHBIX.
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Ha s3pIKaxX | 3.3amayM perpeccuM Mpu aHaau3e OONbINMX JaHHBIX. [IpOTHO3MpOBaHHE HA OCHOBE PETrPECCHOHHBIX

IPOrpaMMUPOBAHUA U | JIEPEBHEB.

MIPOBOJIUT TECTUPOBAHHUE 4.MeTo/bI KITaCTepU3aiy OOBIINX JAHHBIX.
5. Texnonorus GpakTOpHOTO aHaIU3a OOJIBIINX JTaHHBIX.
6.MeToapl, HHCTPYMEHTHI aHaIH3a OOJBIINX JTAHHBIX.
7.MeTtoabl 1 HHCTPYMEHThI MHTEPAKTUBHON BU3YyalIH3al[MH OOJIbIINX JaHHbBIX.
8.Metoapl aHanM3a cI1abOCTPYKTYPUPOBAHHBIX TEKCTOBBIX JTaHHBIX.
9.MeTobl aHAHM3a U300PAKECHUM.
IIpakTH4yeckue 3agaHus:
1.Tlonyuuts nanHble ¢ mpodwmisimu nonb3oBareneit VK (me menee 100 momnb3oBarteneii), mOCTPOUTH
nataceT npodunei (ccpuika Ha npoduis, DO, nata poxaeHus, MECTO TTPOKUBAHMS, MECTO POXKICHHUS,
CIHUCOK JIpy3€H, CIIMCOK MOCTOB, JaHHBIE O MeCcTe Pa0OTHI (IIPEIbIAYIINX MecTaX paboThl), TaHHBIE O MECTE
yaeObl (MPEeABIAYIINX MECTax), CIUCOK KOHTAaKTOB TOJIh30BATEIIsA, CCHUIKM HA JPYrue CauThl, TeredoH,
aBarap npodwuis (mocnennue 5 potorpaduu U3 npopus).
2.ITomyunTs mocThl U3 oTHeNbHOTO coodmecTBa BK (He menee 1000 mocToB).
3.Pemmts 3a1avy kaaccupuKaluy MOCTOB (HapuMep, HeraTUBHBIN/TIO3UTUBHBIN ).
4.0OmpenenuTh cCaMbIX aKTUBHBIX MTOJIb30BaTENICH COOOIIeCTBa.
S.IlocTpouts MoOJENs HEWPOHHOW CETH Ui TMpeACKa3aHWs KOJNWYecTBa JIAHKOB K KOMMEHTAapHUIO
nosib3oBarenst. ONEeHUTbh TOYHOCTh MPECKa3aHusl.
KommnexkcHoe 3axanne:
Pa3zpaboraTe npuioxeHue AJig MOUCKA CXOXKHUX Mpoduiei mo 3arpy’>keHHOMY MoJib30Barento. PedTuHr
BKJIIOUAET B cels CleAyolue KpUTEepHH: HaIW4Yhe CXO0XHX (Qororpaduil, HAIMYME CXOXKHX KOHTAKTOB,
HaJU4YME CXOXKETO MecTa PabOThl, HATMYHME CXOXKEro MecTa y4eObl, HAIMUHUE CXOXKUX MOCTOB, HATUIHE
CXOXKHUX JpYy3eH.

[1K-3.3 Beimonusier pabotel mo | Teoperuyeckne Bonpocel (K IK3aMeHy, 3a4eTy):

BHEIPEHUIO "
conpoBoxaeHuto UC

1. Tlporecc opranu3aiuu IaBHOTO Mepexoa ¢ legacy-cucremsl Ha HoByrO MC (cTpareruu: Big Bang,
Phased, Parallel Run)

2. WHCTpyMEHTBI ~ MOHUTOPHHTA
Hadoop-kmacrepa).

pabotocriocoOHocT  pacmpeaenennon  MC  (mampumep,

IIpakTHYeckue 3a1aHNA:

1. Pa3zpaboTka miiaHa BHEIPEHHUsI CHCTEMBI aHAJIN3a COIICETEH
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Henb: Hayuntbes muiaHupoBath dtansl BHeApeHus VIC ¢ yueTom TpeOOBaHUH 3aKa3dyHKa.
3amaua:
Komnanus BHepsieT cucteMy MOHUTOpHUHTa coricereit Ha 6a3e Apache Kafka u Elasticsearch.
CocraBbre rpaduk pador (Gantt-muarpamma), BKIFOYHB:
e VYcraHoBKY U HacTpouky I10.
e Murpanuto ucropuyeckux aanusix (CSV — Elasticsearch).
e (OOyueHue MOJb30BaTEICH.
e Onpenenute KPUTEPUH YCHEIIHOTO BHEIpeHUs (Hampumep, Bpems oOpabotku 1 muH 3amucei < 1
MUHYTBI).
o [Ipennoxure crpareruto nepexoaa (Phased: cHayana TecTOBBII KOHTYp, HTOTOM MHJIOTHBIN MPOEKT).
Kpurepuu onenku:
e PeanucTHYHOCTH CPOKOB.
e VYdeT puUCKOB (Hampumep, 3a/1ep>KK1 IOCTaBKU CEPBEPOB).
e (CootBercTBue SLA 3aka3umka.
2. Pernmament aBapuiinoro BoccranoBinenus Hadoop-kiacrepa
Hens: Pazpaborate nncTpykiuu s cornpoBoxaenus UC.
3agaua:
OnuiuTe TUTIOBBIE ClIEHApUU COOEB:
e Orka3 DataNode.
e HexBaTtka mecta B HDFS.
JU1st KaXKJ10TO CILIeHapHsl TOATOTOBbTE MOLIArOBbIM alrOpUTM JeHCTBUI:
e JlnarHoctuka (noru, komanasl hdfs dfsadmin -report).
e BoccranosieHue (mepe3amnyck ciryx0, 100aBICHHE TUCKOB).
e Co3paiiTe 4EeK-JIHUCT eKEHEeIebHOr0 00CTyKMBaHUs (MIPOBEPKa TUCKOB, MOHUTOPHHT HArPY3KN).

KommuiekcHoe 3aganue:

Tema: BHenpenue u conpoBokIeHNE cUCTEMBI cOopa naHHbIX ¢ [0T-ycTpoiicTs.

Orarnsl:

IInan BHEOpEHUS:

Pa3BeptriBanne Mosquitto (MQTT-6poxkep) + TimescaleDB (xpaHneHne BpeMeHHBIX PSAIOB).
Harpyzounoe tectupoBanue (JMeter: 10K cooOrienuii/cex).




Koo Hnouxamop docmudicenus

Oyenounvie cpedcmaa
uHoukamopa KOMHnemeHyuu

JlokyMeHTaus 1 SKCIUTyaTaluu:

e PernameHT pe3epBHOrO KOMUPOBAHUS.

e HMHcTpykuus 1o MacmTabupoBaHUIO KilacTepa.
Cuenapuii aBapuu:

e (Cwmopenupyiite otka3 cepsepa b/I.

e [loaroToBbTE OTUET O BOCCTAHOBJICHUH (XPOHOJIOTHS, root cause analysis).
Hrorosslii pe3ynbTar:

e [lIpesenTanus muana Bueapenus (10 ciaiimos).

e [lakeT TOKYMEHTOB: PETJIaMEHThI, YEK-JTUCThI, OTYET O TECTUPOBAHUHU.

0) [lopsiiok npoBeaeHNsI MPOMEKYTOYHON aTTeCTAIIUM, TOKA3ATEIH U KPUTEPUM OLleHMBAHMS

[IpomexyTouHas arrecTanus 1o JuciuruinHe «bonbime qanHbie B TUGPOBON SKOHOMHKEY BKIIOYAET TEOPETUUYECKUE BOMIPOCHI, TO3BOJISIONINE
OIICHUTh YPOBEHb YCBOCHHS OOYUAIOIUMUCS 3HAHWM, W MPAKTUYCCKUE 3aJIaHUs, BBIABIISIONINE CTEIEHb CPOPMUPOBAHHOCTH YMEHUW W BIIAJICHHA,
MPOBOAMTCS B (popMe 3aueTa ¢ OI[CHKOM.

IToxa3aTenu M KpUTEPUH OLICHHBAHUSA 324Y€TA C OLICHKOM:

— Ha OLEHKY «OTJIHYHO» (5 0ayioB) — 00y4aroluiicss JEMOHCTPUPYET BBICOKUIM YpOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE,
crcTeMaTh4yecKoe U r1y0oKkoe 3HaHHe yueOHOro MarepHaia, CBOOOHO BEIMOJIHACT IPAKTUYECKUE 3aJaHHsI, CBOOOIHO ONEPUPYET 3HAHUSIMU, YMEHHUSIMH,
MIPUMEHSIET UX B CUTYalUSIX TOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — o0y4aromuics: TeMOHCTPUPYET CPETHUI ypOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHbIE 3HAHUS,
YMEHHMSI OCBOEHBI, HO JIOIMYCKal0TCA HE3HAUUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU aHAIUTUYECKUX OINepalusiX, IepeHoce 3HaHUN U YMEHUN
Ha HOBbIE, HECTAHJAPTHBIE CUTYALINH.

— Ha OLIEHKY «yJ10BJIeTBOPUTEIbHO» (3 6auia) — 00yyaronuiicst JeMOHCTPUPYET MOPOrOBbIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIMN: B X0/1€
KOHTPOJIbHBIX MEPOIPHUATUN OMYCKAIOTCsA OMIMOKHU, MPOSBISIETCS OTCYTCTBHUE OT/ENbHBIX 3HAHUM, YMEHUI, HaBBIKOB, OOyYarOIUiCS UCIIBITHIBAET
3HAYUTENIbHbIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMHU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBbIE CUTYAllUH.

— Ha OLEHKY «HeYAOBJETBOPUTEJBHO» (2 Oamia) — oOydarouuiics AeMOHCTpHUpYyeT 3HaHusA He Oosee 20% TeopeTHUECKOro marepHana,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.

— Ha OIICHKY «HeYyJAOBJIeTBOPUTeabHO» (1 Oamn) — oOyyaromuiicss He MOXKET IMOKa3aTh 3HAHHUS Ha YPOBHE BOCIPOM3BEACHUS U OOBSICHEHHS
nH(pOpMalLUY, HE MOXKET MTOKa3aTh UHTEIJIEKTyaIbHble HAaBbIKU PELICHHS MMPOCTHIX 3a/1a4.






