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HanpapieHuio noarorosku 09.04.01 Mndopmaruka u BeranciuTenbHas TeXxHuka (puKkas
Muno6pnayku Poccuu ot 19.09.2017 r. Ne 918)

Pabouyas nporpamma paccMoTpeHa 1 oo0peHa Ha 3aceianuu Kadeapsl
BerauciurensHON TEXHUKH U IIPOrPaMMUPOBAHHS
03.02.2025 r, nporokon Ne 5 >

/
2
3aB. kadenpoi
enp

V/S O.C. Jlorynosa

oy

I
PaGouas nporpamma oo6peHa METOAMYECKON KOMUCCHEH I)IQH%C

04.02.2025 r. npotokos Ne 3 o ’j : /
[lpeacenarens | / %%/ {ZH—
J Z7

Pa6oyas nporpamma cocTasena: &‘/
noueHt kapeaps BTull, kanj. Texu. Hayk O/ / JL.I".Eroposa

B.P. Xpamiun

Penenzent:
Hupexrop HUU «IIpomGesonacHocTsy, I-p TEXH. HayK M.10.HapkeBuu



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl BBIYHCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

JucuunimHa npeaocTapisieT MpakTUYeCKUue 3HaHUS 0 OOJIBIINX JaHHBIX, aHAJIUTUKE
JTaHHBIX U HHCTPYMEHTAX 1o padoTe ¢ O0JIbIINMHU JaHHBIMU. Llenb AUCIUIIIIMHBI COCTOUT B
o0yueHuu 3¢¢HeKTUBHOMY UCIIOJIB30BAHNIO OCHOBHBIX METO/I0B aHAJIMTUKU OOJBIINX
naHHbIX. B pe3ynbrate o0yueHus: GpopMupyeTcsi yMEHHUE UCIIOJIB30BaTh COBPEMEHHbBIE

TEXHOJIOTHU M HHCTPYMEHTAIbHBIE CPEICTBA 110 paboTe ¢ oMy aanusiMu (Hadoop,
MapReduce, Spark, NoSQL, s3bik R 1 ap.).

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnumuna [udposeie TexHomoruu 00padboTku morokoBsix Big Data Bxoaur B
4acTh y4eOHOIo Iu1aHa (pOpMUPYEMYIO yYaCTHUKAMHU 00pa30BaTeIbHbIX OTHOLLICHUH
00pa3oBaTenbHON IPOrPaMMBI.

Jis u3y4eHus JUCUUIUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATe U3YUCHUS TUCIHUILIHNH/ IPAKTUK:

WHTemuieKkTyaabHble CUCTEMbI

MeToap! 1 CpeacTBa BEICOKOTIPOU3BOIUTEIHHOTO IIPOTPAMMHUPOBAHHS

[{udpoBbie NPOMBIIIIEHHBIE HHPOPMALIMOHHbBIE CUCTEMBI

3HaHus (YMEHUs, BIIAJICHUS ), TOTyYCHHBIC TP U3YYSCHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3yUEHHSI TUCITUILUTHH/TIPAKTHK:

BeinonHenue u 3amura BbITYCKHOM KBaJTM(UKAITMOHHON pabOThI

NHpopMalinoHHO-YIIPaBISIONINE CUCTEMBI IPEANPUATHIA U OpraHU3aIii

Mertonbl onTUMU3ALUK U UX TUPPOBast peaar3aius

Oracle Database: npoBUHYTbIE aCIIEKThI IPOTPAMMUPOBAHHUS K HACTPONKH
MIPOU3BOIUTEIIEHOCTH

3 Komnerenuuu ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yUeHHus

B pesynbrare ocBoeHus aucuuiuinasl (Moayns) «lludposbie TexHoMOrMK 00pabOTKH
notokoBbix Big Data» oOyuaroruiicst 1oKeH 0071a1aTh CISIYIONUMHI KOMIICTCHITUSMH:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIITNNU

[1K-4 OGnanaer cnocoOHOCTBIO K pa3pabOTKe KOMIIOHEHTOB CUCTEMBI yIIpaBiIeHUs 0a3zamMu
JaHHBIX, OTJIAJKE pa3padaTbIBAeMOi CHCTEMBI YIIpaBJIeHUs 0a3aMy JaHHBIX,
JIOKYMEHTUPOBAHHUIO pa3pabOTaHHON CUCTEMBI YIIpaBJIeHUs 0a3aMu JIaHHBIX B LIEJIOM U €€
KOMITOHCHTOB U COIMPOBOXICHHIO COSI[aHHOfI CHUCTCMbI YIIPABJICHUSA 0azamu JaHHBIX

[1K-4.1 Omnpenensier He0OXOIUMOCTh pa3pabOTKU KOMIIOHEHTOB CUCTEMBI
yropaBieHus 6a3aMu JaHHBIX

[1K-4.2 OreHMBaeT KauecTBO Pa3pabOTKU KOMIIOHEHTOB CUCTEMBI yIIPaBJICHUS
0asaMu TaHHBIX

[1K-9 Bnanenue 3HaHUSIMH U HaBBIKaMU pa3pabOTKH MPOEKTHON TOKyMEHTAIUU IO
MIPOEKTUPOBAHUIO HHTEP(EICOB, CO3aHUI0 METOAUK OLICHKH HHTEp(EicoB,
KOHIIENITYyaJIbHOMY IPOEKTHPOBAHNIO HHTEP(EHCOB U CO3/1aHUIO CTPYKTYPHBIX PYKOBOJCTB
110 IPOEKTHUPOBAHUIO UHTEPPEIcoB

I1K-9.1 OreHMBaeT KaueCTBO MPOEKTUPOBAHUS U Pa3pabOTKU CIIOKHBIX
uHTEpECOB NPOrpaMMHOro 00eceyeHHs




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

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

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas pabora — 129,4 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) =l = . P Kox
> 8 © | camocrosiTenpHON |  ycmeBaeMOCTH U
JUCLUATUINHBI N £ o . | xommerenu
(S paboThI MIPOMEKYTOUHOM
na6. | mpakr. | €3
Tlek. g aTTeCcTaluu
3aH. 3aH. | O &
1. BBenenue B OoJbIINE JAHHBIE.
MeTo161 MHOTOMEPHOTO
CTaTHCTHYECKOTO aHAJIM3a H
aHaJIM3a HEYHCIIOBOM
uH(popMamu
1.1 Onpenenenue GOMBIINX 1. [ToaroroBka k
JAHHBIX ¥ TPHYMHBI KX Ta00paTOPHBIM
nosiBiieHus. [Ipumepsl 3aHATHAM
BO3MOXKHOCTEHN Il OM3HEca. 2. Bemmonnenne 1. Becena -
Pazmmune mexay Business 71ab0PaTOPHBIX o0cyxaeHne
Intelligence u Big Data. 2 2 2 26 pabot 2. Ilpoepka I1K-4.1, IIK-
DaKTOpHBII aHAIN3. 3. UHJIUBUyaJIbHBIX 4.2,11K-9.1
JIuCKpMHMHAaHTHBIA aHAIIN3. CaMocrosiTenbpHOoe 3aaHuil
Kunacrepusrit ananus. U3y4eHue 3. YcrHbIl onpoc.
MmuoromepHoe yueOHOM U
LIKaJIMpoBaHue. MeTo bl HAay4YHOU
KOHTpOJISI Ka4ecTBa. JUTEPATYPHI
HWroro no pazaeny 2 2 26
2. TexHOJOTHH XpaHESHUS U
00paboTKy OONBIUX JAHHBIX
2.1
1. [Tonroroska x
BricOokonpon3BoAUTENBHBIE
71a00paTOPHBIM
BBIYHCIICHUS:
3aHATHIM
PacnipeneneHnsie
2. Brimonnenune
BBIYHMCIICHHS] HA HECKOJIBKUX 1. becena -
cepBepax, BEIYUCIUTENbHASL Ha00paTopHELIX o0cyxaeHue
pBepax, pa6ot YA TIK-4.1, TIK-
napagurma MapReduce. 1 26,4 3 2. Iposepka 42 TK-9.1
TIpoext Apache Hadoop u 2 ’ HMHIUBHAYaTbHBIX - '
CamocTosTenbHOe .
ero skocucrema. Apache 3a1aHuit
U3y4YCHHE o
Spark 1 ero KOMIOHEHTHI. N 3. YcTHBIN onpoc.
yueOHOI U
Beruncienus B peaibHOM HAVIHO
BpemeHH, Apache Storm, HHTeyl;T -
Flink. patyp
2.2 MacurtabupoBaHue u 1 26 1. [loaroroBka 1. becena - TIK-4.1, TIK-
MHOTOYPOBHEBOE XPaHEHHE 1a60paTOPHBIM o0cyxaeHue 4.2,11K-9.1




nanHbix: Teopema CAP.
TTapagurma NoSQL.
Knaccugukarms NoSQL 6a3
JAHHBIX

3aHATHAM
2. BeinonHeHne
1a60paTOPHBIX
pabot
3.
CamocrosTenpHOe
n3yvdeHune
yueOHO U
Hay4YHOU
JIUTEPATYypPbI

2. IIpoBepka
MHIUBHAYaIbHBIX
3aJaHu’

3. YcrHsI# onpoc.

1. ITogroroBska k

1a60paTOPHBIM
3aHITHSIM
2.3 Busyanuzanysi JaHHBIX U 2. Boinosinenue 1. becena -
pe3yJIbTaTOB aHAIH3A: 1abopaToOpHBIX o0CyXIeHHnE
TexHUKH BU3yaTH3aIII 25 pabot 2. IIpoBepka [IK-4.1, TIK-
JTaHHBIX, BBEJIECHHE B SI3LIK 3. WH/IMBUAYAIbHBIX 4.2, T1K-9.1
R. Busyanu3zanyst JaHHBIX B CamocrosTensHoe 3aaHuil
R u3y4eHue 3. YerHslit onpoc.
yueOHOil u
Hay4YHOU
JIUTEPATYPHI
Hroro no pasaeny 77,4
3. AHanurtuka B GOJIBIIMX
JIAHHBIX
3.1 XXu3HeHHbI THUKIT
AHAIMTHKU TAaHHBIX. Poity,
HEOOXOUMBIC ISt
a A 1. [oaroroBka x
YCIICIIHOTO CO3JIaHUS
nmabopaToOpHEIM
MIPOEKTA [0 AaHATUTHKE
3aHITHSIM
JIaHHBIX. CII0XKHBIE METOIBI
2. BoinonHenue 1. becena -
aHanmuTHkA: Knaccudukarms
1a00paToOpHBIX o0cyXieHHne
3amad aganmsa: |ext, Data,
. - pabot 2. IIpoBepka [IK-4.1, TIK-
Web, Social Mining. 26
3. WHANBUAYAIbHBIX 4.2, TIK-9.1
IIpuMeHeHne MalMHHOTO o
CamocrosTenpHOE 3amaHui
o0Oy4enus B aHanutuke. K- .
n3ydeHue 3. YcTHBII onpoc.
means u C-means .
yueOHOi u
KJIacTepH3aIys, .
Hay4YHOM
KJ1acCU(UKAIHSL.
JIUTEPATyPhI
Jloructuueckas perpeccus,
ACCOIMAIUH, AITOPUTM
Amnpuopu.
HWroro no pazaeny 26
HWroro 3a cemectp 129,4 320
HTOro no AuCUUILIMHE 129,4 3a4eT ¢ OLCHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHbIEC TEXHOIOTUH, OPUEHTHPOBAHHBIEC HA
OpraHU3aIMI0 00PA30BATEIBHOTO MPOLECCa U MPEATOJIATAIONINE TPSIMYIO TPAHCIISIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

JlaboparopHas paboTa — opranuzanus yaeOHoi paboThl C peaTbHBIMU
MaTepHabHBIMU 1 HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATBbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa3o0BaTEIbHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUCOHBIX
MPOOJIEMHBIX CUTYalUi JJIs1 CTUMYJIMPOBAHUS aKTUBHOM ITO3HABATEILHON JI€ATEIIEHOCTH
CTYJCHTOB.

@opMbI YUeOHBIX 3aHATHH C UCTIOIB30BAaHUEM TEXHOJIOTHI MTPOOIEMHOT0 O0YUEHUS:

[TpakTudeckoe 3aHsTHE B POpPME MPAKTUKYMa — OpraHu3aus yueOHo# padoThl,
HampaBJIeHHas Ha PeLIeHHEe KOMIIJIEKCHON y4eOHO-TI03HaBaTeIbHOM 3ajauu, TpeOyroliei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKHUX 3HAaHUH, TaK U IPAKTUYECKUX HABBIKOB.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBieHo B npusaoxeHuu 1.

7 OueHOYHbBIE CPeCTBA [JIA NPOBEAeHHs POMEKYTOUYHOM aTTeCTAlNU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JuTEpaTypa:

1. borganos, E. I1. UHTemekTyalbHbIN aHATU3 JAHHBIX : IPAKTUKYM IS
MmaructpanToB HanpasieHus 09.04.03 «[Ipuknannas napopmaTikay nIpopuis MOATOTOBKU
«VH(pOpMalIMOHHBIE CUCTEMBI U TEXHOJIOTHH KOpIIOpaTUBHOTO ynpasienus» / E. I1.
bornanos. - Bonrorpan : ®I'60Y BO Boarorpaackuiit 'AY, 2019. - 112 c.

2. ®opmas, [I. MHoro uudp. Ananu3 0opIIKX JaHHBIX Tpu nomornu Excel /
®opman /[1.; Ilep. ¢ anrn. Cokonooit A. - Mocksa :Anbnuna [1a6i., 2016. - 461 c. ISBN
978-5-9614-5032-3. - TekcT : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/551044 (nara obpamienus: 30.04.2021).

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. 3aposa, E. B. Metoast Data mining B 00paboTke 1 aHaIHM3€ CTATHCTHYECKHX
naHHbIX (pemenus B R) : monorpagus / E.B. 3apoBa. — Mocksa : UTHOPA-M, 2021. — 232
c.: i - ISBN 978-5-16-016814-2. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1240276.

2. CraTucTudeckre MeTobl aHaan3a qanHbix : yaeonuk / JI.U. HuBopoxkuna, C.B.
ApxeHoBckuid, A.A. Pyasra [u ap.] ; mox o0, pen. a-pa SKoH. Hayk, mpod. JI.U.
Husopoxxkunoit. — Mocksa : PUOP : UHOPA-M, 2016. — 333 c. — (Bricuiee
obpasoBanwue: bakanaspuat). — Www.dx.doi.org/10.12737/21064. - ISBN 978-5-369-01612-
1. - Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/556760 (nata
oOpamenusi: 30.04.2021).

B) MeToanueckue yKazaHusi:

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:



https://new.znanium.com/catalog/product/551044 ®opmasn, /1. Muoro nudp. Axanus

OonbImMX JaHHBIX pu moMoinu Excel / ®opman /1.; Tlep. ¢ anri. CokonoBoii A. -
Mocksa :Anpnuna [1a6:., 2016. - 461 c.

IIporpammHoe o0ecnieueHue

HaHMT_IFSBaHHe No norosopa Cpok AeicTBUS TUIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
STATISTICA B.6 [K-139-08 ot 22.12.2008 0eccpovHO
Anaconda Python |cBoGoauHo pacmpoctpansemoe I10 0eccpovHO
g(r:/(:l?) [S)eQrL cB00OOIHO pactpocTpansemoe [10 0eccpouHo
Oracle SQL
Developer Data cB00OOIHO pacnipocTpansemoe [10 OeccpouHo
Modeler

IIpodeccuoHanbHbIe 6a3bI JAHHBIX U HH(POPMALMOHHbIE CIPABOYHBbIE CHCTEMBI
Hassanue kypca Cchuika
HanuonansHas nH(pOpMamOHHO-aHATUTHYECKAS URL:
cuctema — Poccuiickuii nuaekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAEeT:

1. JIeknuoHHas aynutopus ayl. 282. MyabTUMeINNHbIE CPEICTBA XPAHEHUS,
nepefayd U MpecTaBiIeHUs WHPOpMAaLUK.

2. Komnbrotepusle kinacesl LlenTpa nnpopmannonssix rexnonoruii ®I'bOY BO
«MI'TY». IlepcoHalibHbIE KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIbHBIE CETH C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH ITPOTPAMMHO-METOIMYECKUMHU KOMILIEKCAMU JIJIs
peleHus 3a/1a4 B 001acTH UH(YOPMATUKH U BEIYUCIUTEIHON TEXHUKH.

3. Ayauropuu JUIst CaMOCTOATENbHOM pab0Thl: KOMIBIOTEPHBIE KIACChl; YUTATbHbIE
3asbl Oubsnmoreku. Bee kimacesl YUT u ACY ¢ nepcoHambHBIMU KOMITBIOTEPAMH, BBIXO/IOM B
WHTepHeT u ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEy
YHHUBEPCUTETA.

4. Aynuropuii Ui TpyNIOBBIX U UHAUBUAYAIBHBIX KOHCYIbTALNM, TEKYILETO
KOHTPOJISI U TPOMEXYTOUHOM arrectaiuu. Aya. 282 u kiaccel YUT u ACY.

5. [lomereHus 1y1st CaMOCTOSATEIHLHOM pabOThI 00YJArOIITNXCSI, OCHAIIIEHHBIX
KOMITbIOTEPHOU TEXHHUKON C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VIHTEepHET» U HaIuuueM
J0CTyIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay opranusanuu. Kinaccel
YUT u ACY.

6. [Tomemenus ns XpaHeHHs U MPOPUIAKTUYECKOTO 00CTyKUBaHUS y4eOHOTO
o0opynoBanus. LleHTp nHPOpMAIIMOHHBIX TEXHOIOTHHA — ayAd. 372.



Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE 00ecTiedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

JlaboparopHasi padora

BBIEOP IIPEJIMETHOM OBJIACTH

[TocraBieHHas mepes; oOydarOUIMMHUCS 3ajia4a HE MPHUBSA3aHA K KaKOH-ITMOO KOHKPETHOM
npeaMmetHoi  obnmactu. Ilpeamosaraercst OTOWTHM OT TPHUHIUIA BBIIOJIHEHUS 3apaHee
MOCTABJICHHBIX M 4YETKO CQOPMYIMPOBAHHBIX 3a/la4, YTOOBI IPEIOCTaBUTh HCIIOJHUTEIIO
TrHOKOCTh U BO3MOXXHOCTh TBOPYECKOT'O TI0/IX0/1a BRIMOJIHEHUS. TakuM 00pazom, oOydaromemycs
IPEJOCTABIISECTCS BO3MOXHOCTh CAMOCTOSITEIILHOTO BBIOOpa MHTEPECYIOMICH €ro MPUKIaTHON
obnactu, HaJl KOTOPOH B paMKax Kypca OymeT mpoBoauThes padbota. Ecin ke oOygarorieiicst He
UMEET CBOMX COOCTBEHHBIX MPEINOYTCHUH, TO €My MpeIIararoTcsi Ha BHIOOpP MPEIMETHBIC
00J1aCTH, IEPEUUCIICHHBIE HIXKE:

— «AHaJIM3 JaHHBIX COIMAIIBHBIX ceTei». Hampumep, anekrponnsie pecypcsl Vkontakte,
Twitter, Facebook, LinkedIn u np.;

— «AHanu3 pelHKa BakaHcuity. Hanpumep, anektponnsiii pecypc HeadHunter;

— «Ananu3 punbmMoBy». Hanpumep: uatepHeT-poekT « KHHOONCK;

— «AHanu3 )ypHaia 3anpocoB k caiity Wikipediay;

— «Texunueckuit pagap». Ananu3 nHpopmaiuu ¢ pecypca StackOverFlow;

— «cnonp30BaHue CYIIECTBYIONUX PENICHNUN U HA0OpOB JaHHBIX». Hampumep, nadopmarius ¢

pecypca Kaggle (cM. ycioBus BeICTaBIE€HUS UTOTOBOM orieHkH). Hanpumep, «3amaya Tutanukay.

[TpuBeTcTBYIOTCS TEMBI U3 caeayromux obdnacrei: «O0pa3zoBanuey, «Haykay,
«3npaBooxpanenuey, «Mapopmanmonnsie Texnosorun» (UT) u ap.

s BeIOpanHO#M IpenMeTHOM obsactu Tpedyetcst chopmynupoBaTh ot S5 10 20 3amgay 1yist
IPOBEJCHUS aHau3a. 3aJaud MOTYT OBITh OTHECEHBI K CJIEIYIOIIMM 00JIacTsSIM aHaIM3a: aHalIu3
counanbHbIX cerelt (Social Mining), ananus MuatepueT-pecypcos (Web Mining), ananu3 Tekcra
(Text Mining), ananu3 ganHbix (Data Mining).

1. Vkontakte. [Dnexkrponnsiii pecypc]. Pesxxum moctyna: // http://www.vk.com.

2. Twitter. [DnexTpoHHBIH pecypc]. Pexum mocryna: // http://www.twitter.com.

3. Facebook. [DnekTponHslil pecypc]. Pexum nocryna: // http://www.facebook.com.

4. LinkedIn. [Qnektponnslii pecypc]. Pexxum noctyna: // http://www.linkedin.com.

5. HeadHunter — kauecmeennas 6aza pesiome M 6aKaHCuil U COBPEMEHHble CEPEUCHL TS
MOMCKa pabOTHI M TIepcoHana. [ DIeKTpoHHBIN pecypc]. Pexxum noctyma: // http://www.hh.ru.

6. KuHomonck — pycCKOSI3bIYHBIA HMHTEPHET-TIPOEKT, MOCBAIIEHHBIN KHHeMarorpady,
[DnexTponHsbIit pecypc]. Pexxum noctyna: // http://www.kinopoisk.ru.

7. Wikipedia —  cBoOomnas ~ oOmiegocTymHas  MyJIbTHS3bIUHAs  yHUBEpCalbHAs
WHTEPHET-IHINKJIOTE NS, [DnexTpoHHbIT pecypc]. Pexxum JIOCTYTIA: /l
http://www.wikipedia.org.

8. StackOverFlow — momynsipHas cuctemMa BONPOCOB M OTBETOB O IMPOrPAMMHPOBAHUH,

[DnexTpoHHbIH pecypc]. Pexum nmocryna: // http://www.stackoverflow.com.

9. Kaggle - aHrmosI3pIYHBIN pecypc, MOCBAIICHHBIM 3ajadaM aHaln3a W HayKe O JaHHBIX,
[DnexTpoHHbIH pecypc]. Pexum moctyna: // http://www.kagle.com.

10.  «Twuranuk» (anria. Titanic) — OpUTAHCKUI TpaHCATIAHTHYECKHI MapoXon. «3amada
Tutanuka» - co3gaHHEe MOJENM ISl MPEICKa3aHUs BBDKMBIIMX NACCAXKUPOB MAapoxoja B
3aBUCHMOCTH OT XapaKTEPUCTHUK MACCaKUPa: ero ToJI, BO3PacT, HOMEP KarOThI U T. JI.

Knaccudukanmst 3agad anamuza mo 00acTsaM npuBeieHa Ha puc. 1.



O6bnactu aHanm3a
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AHanm;ﬁi;aanblx Haﬂpmescy:(;s:HeT AHanus TeKkcTa AHanus JaHHbIx
(Social Mining) (Web Mining) (Text Mining) (Data Mining)

B Toxe Bpems 3agaud aHaiM3a MOXKHO KIAaCCU(PHUIMPOBATH MO THUIY: 3aJauyd
CTAaTHCTUYECKOTO THUIA U 3aJadd HCCIEeI0BaTeNbcKoro Tumna. Kimaccudukaius mpuBeneHa Ha
puc.2.

3agadM aHanusa

{

CTaTUcTU4ecKue MccnepgoBaTenbckue
3a,a4un 334a4u
y y W v
BocnonHeHue
- Mouck owmnboK B CocraBneHue IMoUCK CKpbITbIX
HedOoCTaloWEeN .
nHpopmaLnn AaHHbIX nporHosa 33aBUCMMOCTEN

CraTucTudeckue 3aJaydl OTHOCITCS K TPaAUIMOHHON 00pabOTKe M3BECTHOrO Habopa
JAaHHBIX, 00BEKTOB M WX aTPUOYTOB I TIOJyUEHUS YUCICHHBIX XapaKTePUCTHK. TpaJuIMOHHO
MOPUHITO CYUTATh, YTO CTATUCTHUYECKHE 3aJaud OTHOCATCS K KaTeropuu OW3HEC-aHATIUTUKU
(Business Intelligence). OHu mpu3BaHbl MOMOYb OTBETUTh Ha BOMPOCHL: «Kakue 4ducCIeHHBIS
MOKa3aTelnu TONy4yHia OTpacip 3a mpouuioe BpeMs?», «Kak mpaBuUIbHO HACTPOUTH pabouune
IIPOLECCHl HAa OCHOBE MPOILIBIX, MUCTOPUYECKUX JaHHBIX?». MHBIMU ciloBaMu, pe3ynbTaThbl
pelleHrs] CTATUCTHYECKUX 3a7ad IMOMOTAIOT MOHSTh, YTO K€ MPOU3O0ILIO B MPOIIJIOM U KaK Ha
OCHOBE ATHX JAaHHBIX ONTHMH3HPOBATH OW3HEC WU TPOU3BOJICTBEHHBIC TPOIECCH U TONYIUTh
BBITOJTy, 324aCTYI0 SKOHOMHUYECKYI0. OCOOEHHOCTBIO pealn3alyu 3TOr0 THIA 3a/1a4M SBIISIOTCS:
0oJbIIOE KOJIMYECTBO 3amucei, Ooyplioi o0beM HHGOpMAUM M pealn3alus ajiropuTMOB
00paboTku cpeacTBamMu U (HpeiiMBOpKaMH I BBICOKOTIPOM3BOAUTEIBHBIX U PACIPEIEICHHBIX
BBIYMCIICHHI.

UccnenoBatensckue 3amaun  (Data Science), B ominuMe OT CTaTHCTHYECKUX,
MOJIPa3yMeBalOT TOUCK CKPBITHIX 3aBUCUMOCTEH W MATTEPHOB B JIaHHBIX, BOCCTAaHOBJIEHUE
HeJocTarone uHpopMaIuu, MOUCK OIMIMOOK B JIAHHBIX, a TaKKe COCTABJICHHE HEKOTOPBIX
nporHo3oB Ha Oynaymee. OCOOEHHOCTHIO ATOrO0 THNA 3a/4ay SIBISIETCA HUCIOJb30BaHUE
WHHOBAIIMOHHBIX, COBPEMEHHBIX W MPOTPECCUBHBIX METOJOB aHAIHM3a, KOTOPbIE B TOM HYHCIIE
MO3BOJISIIOT MOCTPOUTH CBOETO PO/a FIKCIIEPTHYIO CUCTEMY.

[Ipu ¢opmynupoBaHuu 3amad aHamu3a HEOOXOAUMO, YTOOBI OBLTH TPEICTABJICHBI HA
YTBEP)KJICHHE 3a/aud M3 KaXaoW kareropuu. [IpopaboTka kaxmoW 3amadd aHaiu3a TpeoyeT
nposiBlieHUs (aHTa3uu W COOCTBEHHON 3aMHTEPECOBAHHOCTH B TIOJYYEHHH OTBETa Ha
MOCTaBJIEHHBIA BOIIPOC, TOTOMY YTO UMEHHO JINYHOCTHAS 3aMHTEPECOBAHHOCTh MOKET IIPUBECTHU
K BBICOKOMY Ka4€CTBY BBIMIOJTHEHHSI IPOCKTA.



Crout npuHATH BO BHUMAaHHE, YTO JaHHbIE, MOJBEpracMble aHAINU3Y, MOTYT 00JIaJaTh
PAOOM  HENPUATHBIX  CBOMCTB:  HEIOJIHOTA, IPOTUBOPEYMBOCTb, HEKOPPEKTHOCTb U
pa3HOpPOAHOCTh. Eciau He yuuThIBaTh BO3MOYKHOCTb HAJM4Ms TAKUX CBOMCTB B JIAHHBIX, TO
pe3ynbTaThl PEUICHUs 3a/1ad aHaJIu3a MOTI'YT HAaXOAMTBCS B JIPYroMl IUIOCKOCTH OTHOCHUTEIIBHO
UCTUHHOTO pemieHus. Jns Toro, 4roObl pe3ynbTaThl pemieHHs 3ajad ObUIM KOPPEKTHBIMH,
HEOOXOIMMO OCYIIECTBIISITh BAIUJAIMIO U BepU(PHUKALUIO [TOABEpraeMoi aHaIU3y HH(OpMaLIUU.
3ayacTyro IPUMEHSIOT CJIEIYIOIINE MOAXOAbI Ul IPOBEPKU JAHHBIX HA KOPPEKTHOCTh: METOJIbI
MaIIMHHOTO 00Y4YeHHUsI, IOUCK HEUETKUX CBA3EH U COOTBETCTBUH, U BBIABICHHE OOPATHOMN CBSI3U
MEXy aTpuOyTaMu 0OBEKTOB, pe3yabTaTaMH PEIICHUS 33/1a4H U BXOJHBIX TaHHBIX.
Ecnu paccmarpuBath npeameTHyto o0nacth «Bakancun» ¢ web-pecypca «HeadHuntery,
TO B POJM 3a7ad aHalIM3a MOTYT BBICTYNATh CJIEAYIOLIME MPUBEICHHBbIE CTAaTUCTHUECKHUE U
HCCJIE0BATENbCKUE 3aJaUH.
Cratuctuueckue 3a1auu:
— aHanu3 Hanbosiee BOCTPEOOBAHHBIX HA PhIHKE MH(GOPMAIIMOHHBIX TEXHOJIOTHIA S3BIKOB
[IPOrpaMMUPOBAHNUS B 3a/laHHbIE HHTEpBaJIbl BpeMeHu (HauuHas ¢ 2002 o 2016 rr.);
— OmpeJeNieHue pacrpeieNieHus] BakaHCUi B 001acT HH(GOPMALIMOHHBIX TEXHOJIOTHII 110
peruoHam B 3aBUCUMOCTHU OT I'0J1a;
— MOUCK Hambosee nmomyssipHbIX podeccuit B Poccuiickoit @enepanuu;
— HaxO’KJICHHE 3aBUCUMOCTH 3apIUIaThl OT ClIELUAIN3allNH;
HccnenoBarenbekue 3a1auu:
— MOMCK CKPBITHIX 3aBUCHMOCTEN MEX1Y XapaKTepUCTUKaMH paboToaTelNs u
MIPEICTABICHHBIX BAKAHCHI;
— TPOTHO3UpOBaHKE 3apadoTHOM Tuiatel B oomactu IT Ha 2030 rog.
Jns npenmetHoii ob6nactu «ColuanabHble CETU» B POJIM CTaTUCTHUECKUX 33/1ay aHajIu3a
MOTYT BBICTYIIATh:
— ONIPEJIEIEHUE NIEPEYHS TOPOOB, U3 KOTOPBIX B By3bl MOCKBBI IPUE3KAIOT AJIS
MOCTYIIEHUSI aOUTYPUEHTHI, B TOM YHUCIIE U 3apyOeKHBIE;
— HaXOXKJCHUS NEPeUHs CTPaH U TOPOOB, B KOTOPBIX pab0TaOT BBITYCKHUKH BY30B
MOCKBBHI;
— YCTaHOBJICHHE TapaMEeTPOB KOPPEJIALIUU MOMYIISIPHBIX TeM 00CYKICHUI B COLMAIBHBIX
CETSIX C COOBITUSMU B HOBOCTSIX.
HccnenoBaTenbCKUMU 3a/1auaMy JUTsl COLIMATBbHBIX CETeH MOT'YT OBITh:
— MPOTHO3UPOBAHUE KOJINYECTBA MPUE3KUX AOUTYPUEHTOB B By3bl MOCKBBI;
— TMOUCK CKPBITBIX 3aBUCUMOCTEI MEX1y POJHBIM rOpoJIoM abUTypreHTa 1 MOCKBBI.



JlaGoparopHas padora

®OPMUPOBAHUE HABOPA JAHHBIX

Bo BpeMms BBITIOTHEHHSI TPOEKTA MOXKET MOTPeO0BaThCsl paboTath ¢ MH(OpMAaIel pa3HOro
Tuna. TpaguLIMOHHO MPUHSATO BBLACIATH YETHIPE TUIA JAHHBIX: CTPYKTYPHUPOBAHHbBIEC JAHHbBIE,
NOJIyCTPYKTYPUPOBAHHBIE IaHHbIE, KBa3UCTPYKTYPUPOBAHHBIE IaHHBIE U HE CTPYKTYPHUPOBAHHbIE
nannsle. Ha puc. 1 nmpuBenena knaccudukanus uHpopmanuu mno tunam. [Ipm stom crtout
OTMETHTb, YTO 00BEM 3aHUMAEMbIX JAHHBIX PACTET C YMEHBUICHUEM HX CTPYKTYPUPOBAHHOCTH.

UHdopmayma

J

CTpYKTYp1pOBaHHas MoNyCTPYKTYpMpOBaHHan KBaswWCTPYKTypUpOBaHHs

He
CTPYKTYPUPOBaHHasdA

PocT obbema MHpopmauum
Puc. 1. Knaccudukanus nadopmarun mo Taumy

HcriomHATENb CaMOCTOSTENTFHO BBIOMPAET TUI JAHHBIX, C KOTOPBIM B JajbHEWIIeM OyaeT
paboTtaTh, HO TpeOyeTcs MPUHUMATh BO BHUMAHHUE, YTO MOCKOJBbKY B KypCe€ pacCMaTpHUBAIOTCA
MOAXOABl U TEXHOJIOTHM OOpaOOTKM MMEHHO OOJBIIOTO 00beMa JNaHHBIX, TO JJIsi BHIOpAHHOU
NOPUKIAJAHOM 00NacTH peKOMEeHAyeTcs HMMETh s MpOBeAEHUs aHanu3a He MeHee 2 [0
CTPYKTYPUPOBAaHHBIX WM TOJXYCTPYKTYPUPOBAaHHBIX ITAHHBIX, €CIIM HE HCIIOJIB3YIOTCS METOJbI
aHallu3a HECTPYKTYpPUPOBAHHOIO KOHTEHTAa. B cilydae, ecnu MCMONB3YIOTCS METOAbI aHalu3a
HECTPYKTYPUPOBAHHOTO KOHTEHTAa, TAKOTO KaK H300pakeHUs, ayAno- W BUJICO3AIHCH, TO
pEeKOMeH1yeMblil MUHUMaNIbHBIA 00beM HHpopmanuu - 5ST'6.

Oco00 CTOUT OTMETHUTH, YTO B HEKOTOPBIX CITydasx 00ECIEUNTh YIOBICTBOPEHHE KPUTEPHS
10 00bEMY JJaHHBIX HEBO3MOKHO B CBSI3U C MPUPOIHBIMH U TEXHHUYECKUMM OTPAaHUYEHUSMH Ha
KOJIMYECTBO MPEIOCTABISIEMBIX TaHHBIX HCTOYHHKOM.

BaxHbIM  acmekTOM HUCHOJB3YyeMBIX JJIS aHAIW3a JIAaHHBIX  SIBJISETCS  TOJHOTA
aHATM3UPYyeMOil BBIOOPKHU. VICIIONHUTENI0 PEKOMEHIyeTCs yOemUThCS B TOM, YTO HCXOJHAs
BBIOOpKA JI0CTaTOYHA JUIs IPOBEICHUS HCCIEIOBAHNUN 1 cOOpa CTATUCTUYECKUX JaHHBIX.

B npoekTe He mpenycMOTpeHO MpeocTaBIeHe FOTOBOro Habopa JaHHBIX (aHr., Data Set)
JUI pelleHus: cOpMYIHMPOBAaHHBIX 3ajad aHanu3a. Crymarento TpeOyeTcs caMOCTOSTEIbHO
chopMHpoBaTh COOCTBEHHBIH HA0OP MaHHBIX. [Ipu 3TOM 3Tan cOopa NaHHBIX SBIISETCS OJHUM U3
CaMbIX TPYIOEMKHX ATAIOB ITPOEKTA.

[Tomour B ¢opmupoBaHMM HaOOpa JaHHBIX MOTYT Web-pecypchl, TPEIOCTaBIISIONINE
nporpamMmMHsblii API nyis monydenus nngopmarmu B Buae Gopmaros xml, json UM 1r000M ApyroMm
dbopmare.

OnnuMm u3 Takux pecypcoB spisiercs MutepHer-pecypc Head Hunter, nmpenocrasistomiuii
uH(popmaIuio Mo paboTomaTeNsiM, BaKaHCUSIM U couckaTensiM. Ha paccmaTtpuBaemom pecypee B
pazziene ais pa3paboTUMKOB MPECTABICHO KAYECTBEHHOE M JIETAJbHOE OMHMCAaHUE TOro, Kak
HCITOJIB30BaTh MporpamMmmMHubie nHTEpdeiicer (API) cepBUCOB 115t TOTYYSHUS JaHHBIX, KAKUE THITBI
HTTP-3ampocoB HeoOxomumo otnpaBisate Ha kakue anpeca (URL). C wucnonb3oBanmeM
nporpammHoro unrepderica pecypca Head Hunter moxxno chopmupoBats Habop manabix g0 100
['6 undopmarmu, KoTopelii comepxut npudnuszutensno 17 000 000 BakaHCHii 32 BpeMEHHOM



npomexytok ot 2002 roga no 2017 roga, a takxke uHpopmanuio npudnuzurensao o 800 000
KOMITAaHHUSAX. JTOr0 Habopa JaHHBIX BIIOJIHE JOCTATOYHO JUIS BHIIIOJHEHHS IIPOEKTA.

J1ist morcKa Ipyrux pecypcoB, IPEIOCTABIISIONINX TPOrpaMMHbIC UHTEP(DEHChI MOTydeHHs
uH(pOpMaINK, PEKOMEHIYETCsl HCIIOIb30BaTh CEPBUCHI-arperaTtopbl. Takue cepBHCH OOBIYHO
XpaHAT MepPeYeHb CANTOB, JJIsl KOTOPBIX JAOCTYIHBI MpOrpaMMHbie nHTepdericol. [Ipeamnourenue
CTOWT OTAaBaTh HAIIMOHAIBEHBIM pecypcaM, HeXKeIH 3apyOeKHBIM.

OnHum u3 TaKUX CEpPBHCOB-arperaTopos SIBIISICTCSI pecypc,
http://www.programmableweb.com wu Web-Scraping - KOMIIbIOTEpHAsi TEXHOJIOTHS,
NI03BOJISIIONIAs M3BIIeKaTh HH(opMmanuio ¢ MHTepHET pecypcos.

Eme omnum cnocobom momydenuss uHpopManuu ¢ VHTEpHET pecypcoB sBiseTCs
TEXHOJIOTUH Web-scraping, no3Bossitonre u3 HTML-pa3meTku cTpanun

caiiToB moydaTh MH(pOpManuio B Buae csv, xml wiu apyrux ¢gopmaros. K TexHomorusm
web-scrapping MOXHO OTHecTH: import.io, Jaunt, JSoup u apyrue.

Import.io. [Dnekrponusiii pecypc]. Pexxum noctyna: https://www.import.io/
Jaunt. [DnekTpoHHbIi pecypc]. Pexxum mocrymna: http:/jaunt-api.com/
Jsoup. [DnexTponnslit pecypc]. Pexxum nocryna: https://jsoup.org/

JlabGoparopHasi padora

APXUTEKTYPA IPOEKTUPYEMOM CUCTEMBI

Pa3zpabaTpiBaeMblii TPOCKT TMOJpa3yMeBaeT CO3JaHUE MPOrPAMMHOTO  PEIICHUS,
MIO3BOJISIONIET0 AaBTOMAaTHYECKH WIIM IOJIyaBTOMAaTHYECKH peliaTh c(hOpMYITHPOBAHHBIC 3a]1a4d
aHamm3a. B ocHOBe pemieHHss MOXXET OBITh 3all0OKe€Ha OTHOCHTEIBHO TIPOCTasi, HO
(GyHKIIMOHATBHAS ¥ pacIIupsieMasl MOyJIbHasl CXeMa.

CTtouT OTMETUTH, YTO TMPOTPAMMHOE peIIeHHWe JOJKHO o0JlajgaTh  XOpOIIEH
MIPOU3BOIUTENIBHOCTHIO, THOKMM MacIITaOupOBaHUEM, OBITh pAaCIpPEEICHHBIM U rapaHTUPOBAThH
HAJECKHOCTh TEpeaun JaHHBIX MEXIy y3laMmu cUcTeMbl. Ere ofHOM Ba)kHOW 0COOEHHOCTHIO
paccMaTpuBaeMoOn apXHUTEKTYphI SIBISETCS BO3MOXKHOCTh THOKON HACTPOWKH TPOBOJUMBIX B
cuctemMe aHanuTHK. Ha puc.l mpeacraBieHa pekoMeHAyeMas MOAYJbHas  cxema
pa3pabaThIBa€MOIl CUCTEMBI.

Moaynb
Moaynb Mogaynb Ay Mogyns Mogaynb
OYUCTKM W
n3BaeYeHWA npuema 06paboTK o] Bvsyanusaum
NOArOTOBKM y
AaHHbIX AaHHbIX AaHHbIX
AaHHbIX U,

Cucrema XPaHeHWA
AaHHbIX

(Cxa)

Puc. 1. MoaynbHas cxema OporpaMMHOM CUCTEMBI aHAJIA3a JAHHBIX

[IpencraBieHHbI 1MIA0JIOH AapXUTEKTYpbl He sBIAETCS 0O0sA3aTeIbHBIM U CTPOTO
3a(pUKCUPOBAHHBIM U MOXKET BUIOM3MEHATHCS B 3aBUCUMOCTH OT BHIOpAaHHOM 3a7jauu aHalu3a U
HCIIOJIb3YEMBIX TEXHOJOTMH M MeToJ0B. Takum oOpa3oMm, 3a MCHOJHUTENEM MPOEKTa OCTACTCS
IIPABO BUJIOM3MEHATH CXEMY, BapbUPOBATh KOJIMUECTBOM MOAYJIEN U CBSA3EH MEXAY MOAYIISIMH B
Te€X TpaHMIAX, KOTOpbIE IIO3BOJISIIOT PEIIUTh IIOCTABICHHYIO 3aJady M YIOBIETBOPUTH
TpeOOBaHUSAM HA CUCTEMY, IIEPEUNCICHHBIM BBIIIE.

Hcnonp3oBanne «Moayisd U3BICYECHHs JAHHBIX» OCYIIECTBIISECT MOJyYCHHUE NAaHHBIX U3
JIOKQJIbHOTO, BHEILIHETO WM YAAJIEHHOTO0 UCTOYHUKA U Ilepeady ux B cucreMy. Hampumep, eciu



c(OpMUPOBAHHBIII HA0Op MAaHHBIX HAXOAWUTCA Ha JIOKAIBHOM JIMCKE, TO paccMaTpUBaCMbIN
MOJTYJIb IPOCTO CUYUTHIBAET HH(DOPMAITHIO C JIOKATHHOTO TUCKA U TIEPEAAeT €€ B MOIYJIb IIPHEMA.

Ecin Habop maHHBIX (OpMUPYETCS U3 YHAJICHHOTO UCTOYHHUKA, TO MOJIYJb W3BICUCHHUS
OCYILECTBIISICT COCJAMHEHUE C YAAJCHHBIM MCTOYHHUKOM M M3BIICKAeT MH(DOPMAIMIO U3 HETO 110
cpencTBaM mpenocraBisieMoro APl ynajneHHOro MCTOYHWKA WM JTFOOOTO TOJIEPKUBAEMOTO
NpOTOKOJIa OOMeHa JaHHbIMH. CTOMT OTMETHTh, YTO MOJYJIb HM3BJICYCHHUS IAHHBIX 00JIaJaeT
pPSAIOM  XapaKTepUCTUK, TaKUX KaK CKOPOCTh W3BICUCHUS H CKOPOCTh Tiepenadd. B
pa3pabaTbiBaeMOi CUCTEME JUIS TPOBENICHHUS HATPY304YHOTO TECTUPOBAHHS UTOTOBOM CHCTEMBI
CIIETyeT MPEeIyCMOTPETh BO3MOXKHOCTh BaPhbHUPOBAHUS TIEPEUUCICHHBIX TTAPAMETPOB.

[TockonbKy mpearonaraeTcs, YTo MPOSKTUpyeMas CUCTeMa JIOJDKHA padoTaTh ¢ OOJBIIMM
00BEMOM JTaHHBIX M CUCTEMA, B TEOPHUH, TOJDKHA O0ECTICUNBATh BEHICOKOCKOPOCTHOM U HAJICKHBIN
BXOJIHOM TMOTOK JaHHBIX, TO «MOJIYyJb MpHEMa JaHHBIX» JOJDKCH TapaHTUPOBATh IOJYYCHUE
WH(OPMAIIMOHHBIX TTAKETOB OT «MOJIYJISI U3BIICUCHHUSI», UX JOCTABKY B CUCTEMY XPaHEHUS TaHHBIX
(CX]I) 1 oTCYTCTBHE MOTEPSHHBIX TAKeTOB. [[JIs yTOBIETBOPEHUS 3TOMY TPEOOBAHHUIO BO3MOXHO
UCIIOJIb30BaHUE OpOKEpPOB cOOOIIEHU B MOJylie mpuema naHHbiX. K Takum Opokepam
coobmenuit otHocsaTess RabbitMQ, Kafka u npyrue cuctemsl, yIOBIETBOPSIONIME MPOTOKOITY
AMQP.

RabbitMQ. [Dnextponnsiii pecypc]. Pexxum gocryma: https://www.rabbitmg.com/

Apache Kafka. [Qnexrponnsiii pecypc]. Pexxum nocryna: http://kafka.apache.org/

AMQP - Advanced Message Queuing Protocol. [DnekTponuslit pecypc]. Pexxum moctyma:
http://www.amqp.org/

«MoJlylb OYMCTKH W TOJATOTOBKH JAaHHBIX» OTBEYAET 3a OYHMCTKY CBIPBIX JIaHHBIX,
MOCTYIHBIIMX OT MOJYJS MPHEMa, UX TOMEUICHUE B XPaHWIHIIE NPH HEOOXOJAUMOCTH, W, B
cirydae 00pabOTKH B peXKHME peallbHOTO BPEMEHH, X Tepeiady HEMOCPEICTBEHHO 00pabOTUHKY.

3ayacTyr0o TPW MOMAYJSI B COBOKYITHOCTH: W3BJICUCHHE, MPHEM W OYHUCTKA, (DOPMHPYIOT
npouecc, wusBecTHbli kak ETL-mpomecc. CymecTByer OrpoMHOE  YHMCIO  TOTOBBIX
HHCTPYMEHTAJBHBIX CPEJICTB, KOTOPBIC MOMACPKMBAIOT MaHHBIH mporecc. Hanpumep: Talend
Open Studio, Data Science Studio, GeoKettle u ap. ITpu BbITONHEHUH MTPOEKTA 11€7€CO0OPA3HO
UCTIONIb30BaTh TroTOBbIe ETL-WHCTpYMEHTHI [UIS pealu3alud TOCTaBICHHBIX 3amad. Ho
00s13aTeNbHBIM SIBTISIETCSL  YCIIOBUE COXpaHEHHs] C(HOPMYIUPOBAHHBIX CBOMCTB CHUCTEMBI I10
MIPOU3BOIUTEIIEHOCTH, MAaCIITAOMPYEMOCTH M HAJIC)KHOCTH.

«Monaynb 00paOOTKH JaHHBIX» B 3aBUCHMOCTH OT CI€HApHs HCIOJIB30BAaHUS CHCTEMBI
MOJTy4YaeT JaHHBIC U3 «XPAaHUIIHINAY WIIA HETIOCPEICTBEHHO C MOJTYJISI OYMCTKH U MOATOTOBKH. OH
COJIEP’)KUT OCHOBHYIO JIOTUKY OOpaOOTKM JaHHBIX C HWCIOJIB30BaHUEM, HaIpHUMEp
(http://spark.apache.org/) u MeTO0B MAaIMHHOTO OOYUYEHHUS.

[Tocne 06paboOTKM TaHHBIE TEPEAAOTCS HAa «MOJYb BU3yalu3alliu Pe3yIbTaTOBY, KOTOPHIHA
OCYIIIECTBIISIET OTOOpaKeHHE Pe3yabTaTOB 00pabOTKH B BUJE JUArpaMM, TpaduKoOB WIA MOKET
Ja)kKe HAHOCUTH 0COOBIe OTMETKH Ha UHTEPAKTUBHYIO KapTy.

[TpoekT 1o aHAMTHKE JaHHBIX MTPEAIOIaracT He JIMHEHHOE BBITIOJITHCHHE, @ UTEPAIIHOHHYIO
paboTy, TO €cTh Ha KaXXJOM dTare MOTy OBITh BBISIBICHBI HEIOYETHI, MCIPABICHHE KOTOPBIX
TpeOyeT BO3BpAlICHHUS K MpeIbIaylieMy 3tamy. Hampumep, Ha 3Tare peaiu3aiuyd airoputMa
aHayM3a B MOAYyJe 00pabOTKM MOXKET CTaTh OYEBUAHBIM, YTO HUCIIOJIb3yeMasi MOJIENb TAHHBIX HE
JIOCTaTOYHO TMOJTHA (2 UMEHHO, TpeOyeTcs J00aBIeHUE OTHOTO WM HECKOJIBKUX HOBBIX ToJei). B
CBSI3M C OTUM TpeOyeTCsl BHECTH M3MEHEHUSI B «MOIYJIb OYMCTKH M TIOJTOTOBKU JAHHBIX» WITH
Jake B «MOJYyJb W3BJICYCHHS JaHHBIX». Mcxomss w3 3TOro, 0co00 BaKHBIM SIBJISETCS
MPOIYMBIBAaHUE apXUTEKTYPBI MOIYJIEH C 3a7eI0M Ha Oy/ayIee paciiupeHne, COMPOBOXKICHUE U
noepkky. Eme ogHoN npuauHON 00paTHTh BHUMaHUE Ha BO3MOXHOCTh PACIITUPEHUS CUCTEMBI
SBIIIETCS HEOOXOIMMOCTh TPOBEACHUS HECKONbKUX UTEpallid W pa3pabOTKH pPa3IuYHBIX
ITOPUTMOB BBIYUCIICHUH JJIST TTIOMCKA CKPBITHIX 3aBUCUMOCTEH M IPOTHO3UPOBAHUS.

COBOKYITHOE UCHOJIB30BAaHUE MPEICTABICHHBIX MOJYJICH MO3BOJISIET U3YYHTh BCE JTaIlbI
’KH3HCHHOTO IUKJIAa MPOEKTA 10 aHAJIWTUKE, HAYMHAS ¢ 3Tana cOopa nHpopMaIuy, 3aKaHIHBast
ATAOM TPECTABICHUS PE3YIbTATOB U BHEJPEHHUS TOTOBOTO MPOIYKTA.



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHUsI POMEKYTOUYHON aTTeCTAlNU

a) [lmanupyembie pe3yjbTAThl 00yUYeHUS U OLlEHOYHbIE CPeACTBA ISl POBEACHUSA IPOMEKYTOUHON ATTeCTAlUM:

Kon nnaukaropa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIHN

OueHouHble CpeCTBA

[TK-4: Obnanaet ciocoOHOCTHIO K pa3pabOTKe KOMIIOHEHTOB CUCTEMBI yIpaBJeHHs 0a3aMu JaHHbBIX, OTJIAJKE pa3padaTbIBa€MOM CUCTEMBI YIIPaBICHU I

0a3zaMu JTaHHBIX, TOKYMEHTHPOBAHUIO pa3pab0TaHHON CUCTEMBI YIIpaBJiIeHUsI 0a3aMU TaHHBIX B IIEJIOM U €€ KOMIIOHEHTOB U COMPOBOKICHHUIO CO3aHHOM

CHUCTCMBI YIIPABJIICHHUA 0azamu JaHHBIX

[1K-4.1

Omnpenensier He0OOXOIUMOCTh Pa3pabOTKU
KOMITOHEHTOB CHUCTEMBbI YIIpaBiIeHUus 0azaMu
JTAHHBIX

HepelteHb meopemu4ecKux 60npocoe

1. OcHOBHBIE HaNpaBJIEHUS Pa3BUTHSI METO0B 00PaOOTKU U XpaHEHUSI
JTAaHHBIX.

2. Volume.

3. 3akoH Mypa.

4. Velocity. Variety.

5. dpeiimBopk Hadoop.

6. [IpoGiema xpaHeHUsI HECTPYKTYPUPOBAHHBIX JIaHHBIX.
7. Ilpobiiema npeoOpa3oBaHus TaHHBIX.

8. CemaHTHYECKHE aHATN3ATOPBI.

9. CamooOyuatoruecs: aBTOMATHI.

10. Oracle Big Data Preparation.

11. AHanuTunKa Big Data — peanuun n nepcnekTnsbl B Poccmn n mupe.



http://ru.datasides.com/big-data-analytic-tools/#Oracle_Big_Data_Preparation

Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

12. Data Mining.
13. Kpayncopcunr.
14.Cmenienue ¥ HHTErpalus 1aHHbIX.
15. bassl ganneix quist Big Data.

16. MamunHOE 00y4eHue.

[1K-4.1

[1K-4.2: OueHuBaeT KauecTBO pa3padoTKu
KOMITOHEHTOB CHUCTEMBbI yIpaBieHus 0a3aMu
JTAHHBIX

IIpaxmuueckue 3a0anus

Hadoop nmeeTt BbICOKHiT ypOBEeHb HCIIONB30BaHUs B | T-KOMITaHUSX, TaHHAS
TEXHOJIOTHS HAYMHAET BCE LIMPE BHEAPATHCS B PA3IMUHBIX CEKTOpaxX paHKa,
BKJIIOYAsl IPOU3BOJCTBO, IPABUTEIbCTBEHHBIC YUPEKICHUS, YUPEIKICHUS
31paBooxpaHeHus. Heo6X01uMOo BBINOIHUTS CIEIYIOLINE 3aJauu:

— BBISIBUTH TIpeUMYIIlecTBa U HepocTatku Hadoop;

— MPOAHAJIM3UPOBATh CTPYKTYPY M OCHOBHBIE dTarnbl BHeApeHus Hadoop;

— UCclieIoBaTh OCHOBHBIE HegocTtaTku Hadoop.

3aoanus na pewenue 3a0au uz npoghecCuoHaIbHOU 001ACMU, KOMNLEKCHbIE
3a0anus

[TpoBectu ananu3 kinacrepa MongoDB :
— IIpoaHaAJIM3UPOBATh BO3MOXKHOCTH, IipeaocTasisiembie MongoDB,;
— IpoaHAJIM3UPOBATh 3TAIbl pa3BepThiBaHUs KiacTtepa MongoDB;
— IPOAHAIIN3UPOBATH CTPYKTYpY Kiactepa MongoDB.

IIpoBectn anann3 MongoDB ¢ Touku 3peHust 3aMeHbI TPAAUIUOHHBIX
XPaHWINIL JaHHBIX.

Tecmui



http://ru.datasides.com/big-data-analytic-tools/#i-2

Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

1. Yto gBisSICTCS OTANYUTEIIBHOW 0cOOeHHOCTRI0O NoSQI?
a) BeptukanpHas MmacmtabupyeMocThb

0) Ciioxubiii API

B) HepeasimuoHHOCTH

F) Kectko 3aJaHHasi CXeMa JaHHBIX

2. Ocnosnas uzaest NoSQL B/

a) Jloctnub JTMHeHHONH MacIITAOUPYEeMOCTH NPH 00JIbIIOM YHCIe
y3JI0B BEPHO

6) octuup GosbInei CKOpOCTH paboThI
B) YBenudyeHrue BMeCTUMOCTH b/

r) O6seruenue padotsl ¢ B[

3. UTO U3 MepeuncIeHHOT0 OTHOCUTCS K KOHEYHO-COTIIACOBAHHBIM
xpanunuiaM (Eventually Consistent)?

a) Google BigTable
6) CouchDB

B) MongoDB




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

r) Cassandra

[1K-9: Bnanenue 3HaHUSMH U HaBbIKaMU Pa3paOOTKH MPOSKTHON JOKYMEHTAIMH 110 MPOEKTUPOBAHUIO HHTEP(]ENiCOB, CO3IaHUIO0 METOIUK OIICHKU
uHTep(eiicoB, KOHIENTYAIbHOMY TPOEKTUPOBAHUIO HHTEP(EHCOB U CO3AAHUIO CTPYKTYPHBIX PYKOBOJICTB IO MPOESKTUPOBAHHIO HHTEP(EHCOB

I1K-9.1

OneHnBaeT KauecTBO MPOSKTUPOBAHUS U
pa3paboTKu CIOXKHBIX HUHTEP(EiicoB
MIPOrpaMMHOTO 00ecTIeueHUs

Ilepeuenvb meopemuyeckux 60npocos

1. UckyccTBeHHBIC HEHPOHHBIE CETH.

2. Pacno3naBanue 00pa3os.

3. [IporHo3nas aHaJIMTHKA.

4. MUTaIIMOHHOE MOJICIIMPOBAHHUE.

5. IlpocTpaHCTBEHHBIN aHAIH3.

6. CTaTUCTUYECKUI aHAIH3.

7. Buzyanu3zanuus aHaJUTUYECKUX JaHHBIX.
8. S3wikm muist Big Data.

9. ®peiimBopku 1 Big Data

10. Big data: mpuMeHeHHe U BO3MOKHOCTH.
11. Pemenus Ha ocHoBe Big data.

12. Prinok Big data B Poccun.

IIpakmuueckue 3a0anus

1. O3HaKOMBTECh C JIOCTYIMHBIMU CrOocoO0amMu 00pabOTKM MaHHBIX. J[Jis
MIPEAJIOKEHHBIX  TMPEMO/IaBaTeNIeM JIaHHBIX BBIMOJHUTE KOHCOJIHJIAIINIO,




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

TpaHc(hOpMAIIHIO, BU3YATN3ALUIO TaHHBIX.

2. BrlnonHuTe NocTpoeHne acCOMaTUBHBIX MTPaBUII AJI MPEITIOKEHHBIX
MIpEnoiaBaTesieM JaHHBIX, UCIOJIb3Ysl Pa3juyHble MapaMeTpbl MOCTPOCHUS
accOIMaTUBHBIX MpaBuil. CpaBHUTE MOJY4YEHHbIE pe3ynbTarbl. Onumute 4-5
aCCOIMATUBHBIX MPaBUJI, IOJTYYCHHBIX B X0/I€ BBIIIOJIHEHUS PaOOTHI.

3. Hcnone3yst MEXaHU3M KIIaCTEpU3AIMU PEAIM30BAHHBIN Ha alITrOpUTME
K-means, oCHOBBIBasICh Ha JAHHBIX MPEIUIOKEHHBIX MPEMOIaBATEIIEM, PEIIUTE
3alayy pacrpeesieHdsl JIaHHBIX Ha KIJACTePhl U BBIABICHUS] CKPBITHIX

3aKOHOMEPHOCTEMN. IIpoananmsupyiite IIOJIYYUBLIYIOCS KapTHUHY
pacrpeeneHusl.
4. ITocTpoiiTe MPOrHO3 I NPEIOKEHHBIX IIPENOIAaBATENIEM JTaHHBIX C

MOMOLIBIO JIMHEMHON perpeccuu. [lpoaHanu3upyite MOCTPOEHHYIO C
IIOMOUIBIO JIMHEWHOM PErpecCu MOJEIb IIPOTHO3A.

S. IToctpoiite xapTel KoxoHEHa [UIsl NMPENIOKEHHBIX IMPENOJaBaATEIEM
JaHHbIX.  [IpoaHammsupyiite  pesynbrarel.  Mcnonme3ys — pasinuHble
otoOpakeHus kapTel KoxoHeHa, moctpoiite 3-4 npasuia.

6. ITocTpoiiTe nepeBO pemeHus s NPEAIOKEHHBIX IPENoaaBaTesIeM
naHHbIX. [lompoOyiiTe ucnonb30BaTh pa3iMyHbIE 3HAUYEHUS MapaMeTpoB
0o0y4deHHUs JepeBa pElIeHUs] U CpaBHUTE IOJIyUYEHHbIE JepeBbs. BriBenure 5
IpaBWJI U3 MOCTPOCHHOIO JepeBa pemeHuil. [lpusenure 4-5 npumepos, amns
KOTOPBIX MOKHO UCIIOJIb30BaTh METO]I 00paObOTKH J1€PEBO pEIICHU.

3a0anus na pewenue 3a0ay uz npogheccuoHanbHoOU 00acmu, KOMNJIEKCHbLE
3a0aHus

AHau3 MpUMeHEeHHs
1. Big data B 6aHkax.

2. Big data B 6uzHece.




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

3. Big data B mapkeTuHre.
4. Big data B mpOMBIIIUIEHHOCTH

Tecmui
1. Kakas xommanus cosgana rexsosoruo MapReduce?

a) Google

0) Yahoo

B) EMC

r) Oracle

2. Yro o3Hauaer TepmuH «Big Datay B MHPOPMAaIMOHHBIX TEXHOIOTUSX?

a) KommnekcHplif HAOOp METOAOB UI CO3aHus (PailioB 60IBIIOT0 00bEMA

0) KommniexkcHblii Ha00Op MeTO/10B 00pa00TKH CTPYKTYPHMPOBAHHBIX U
HECTPYKTYPHPOBAHHBIX JAHHBIX K0JIOCCAIBbHBIX 00bEMOB

B) Daiibl ¢ OOIBITUM KOJTUYECTBOM JIAHHBIX

r) [IpencraBnenue BpeMeHu, JHs, MECSIIA U TOJ]a B KAUeCTBE 3HAUCHUS
KOJINYECTBA MUJUTMCEKYH/I, MPOLIEIIINX C Hayaia Hallen 3psbl

3. JlaHHBIE MMEIOLIHE ONPEIEICHHBIN THII, (JOpMaT U CTPYKTYpPY
(Hanmpumep: TpaH3aklIMOHHbIE JAaHHBIE) SBIAIOTCS
a) CTpyKTYpUPOBAaHHBIMH

0) [TomycTpyKTypupOBaHHBIMH




Kon unaukaropa

I/IH,I[I/IKaTop JOCTHIKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

B) KBa3uCTpyKTYypHpOBaHHBIMU

r) HectpykryprupoBaHnHbIMU




0) [lopsanox mpoBeaeHHs MPOMEKYTOUHOM aTTeCTalluy, TOKa3aTeIl U KpUTEPUU OIICHUBAHMUS:

[IpomesxyTouHast aTTecTanus Mo AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIPOCHI, TO3BOJISIONINE
OIICHUTH YPOBEHb YCBOCHUS O0YUYAIONIMMICS 3HAHHH, U IPAKTHYECKUE 3a]JaH¥s, BBISBIISIONTNE
CTerneHb c(pOPMUPOBAHHOCTH YMEHUU U BJIaJIEHUH, IPOBOIUTCS B (JOpME 3aUeTa C OLEHKOM.

ITokazaTenu u KPUTCPpUH OLICHHUBAHU A

— Ha OLIEHKY «OTIUYHO» (5 0aiIoB) — 00yyaroUuiics IEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKOE 3HaHUE
y4eOHOro MaTepuasa, CBOOOAHO BBINOIHIET PAKTUIECKUE 3aJaHNs1, CBOOOHO OIIEPUPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSIET UX B CUTYallUsAX MOBBIIIEHHOM CI0KHOCTH.

— Ha OILICHKY «XO0poIIoy» (4 6aiia) — 00y4yaromunicst IeMOHCTPUPYET CPEIHUM YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HAHUA, YMCHUSA OCBOCHLI, HO NOIIYCKAKOTCA
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU AaHATUTUYECKUX OTIEePAIUsX, IEpEeHOCe
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yJIOBJIETBOPUTENBHOY (3 Oayuia) — o0yJaromuiicst 1eMOHCTPUPYET ITOPOTOBBIi
ypOBeHb c(hOPMHPOBAHHOCTH KOMIIETCHIIMI: B X0/1€ KOHTPOJIBHBIX MEPOIIPHUATHI OMYCKAIOTCS
OLIMOKH, IPOSIBIISICTCS. OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, O0Y4aIOIIUHCS
UCTIBITHIBACT 3HAUNTEIbHBIC 3aTPy/JHEHUS [TPH ONIEPUPOBAHUH 3HAHUAMHU U YMEHUSIMH TIPU UX
HIepeHOCEe Ha HOBBIE CUTYaIHH.

— Ha OIEHKY «HEYIOBIETBOPUTEIHHOY (2 Oaria) — o0yJaromuiics JEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLCHKY «HCYAOBJICTBOPUTCIILHO» (1 63.J'IJ'I) - O6y‘l&lOH.[PII>iC§I HC MOXCT IIOKa3aTb 3HAHUA Ha
YPOBHE BOCIIPOU3BCACHUS U 00BSICHEHHS HH(I)OpMElI.[PIPI, HE MOJXKCT ITOKAa3aThb UHTCIIJICKTYAJIbHBIC
HAaBBIKW PCIICHUA ITPOCTBIX 3a/1a4.



