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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanm3anuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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




1 Heau ocBOeHMS TUCHUIIIHMHBI (MOIYJIS)

JucuunimHa npeaocTapiseT NpakTUYeCKue 3HaHUS O OOJIbIINX TaHHBIX, aHATUTHKE
JTaHHBIX U HHCTPYMEHTAX 1o padoTe ¢ O0JIbIINMHU JaHHBIMU. Llenb AUCIUIIIIMHBI COCTOUT B
o0yueHuu 3¢¢HeKTUBHOMY UCIIOJIB30BAHNIO OCHOBHBIX METO/I0B aHAJIMTUKU OOJBIINX
naHHbIX. B pesynbrate o0yuenus: GopMUpyeTcsi yMEHHE UCIIOIB30BaTh 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 U3yUEHUS TUCIIUILTHH/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:

— KOHTaKkTHas pabora — 34,1 akaz. 4acos:
— aynutopHas — 34 akajl. 4acos;
— BHeayauTopHas — 0,1 akan. 4acos;

— camocTosTenbHas padora — 109,9 akan. gacos;

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

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
B B aKaJ. yacax 3 Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) =l = . P Kox
g 8 © | camocrosiTenpHON |  ycmeBaeMOCTH U
JUCLUATUINHBI 3 g . | xommerenu
(S paboThI MIPOMEKYTOUHOM
o 6 S o
Jex, | @0 | UPAKT. | =@ aTTeCTalnuu
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. pabot 2. Ilpoepka I1K-4.1, IIK-
o 3 8 9
DakTOpHBIN aHATN3. 3. WHAUBHUIYaJTbHBIX 4.2, T1K-9.1
JIuCKpMHMHAaHTHBIA aHAIIN3. CaMocrosiTenbpHOoe 3aaHuil
Kunacrepusrit ananus. U3y4eHue 3. YcrHbIl onpoc.
MmuoromepHoe yueOHOM U
LIKaJIMpoBaHue. MeTo bl HAay4YHOU
KOHTpOJISI Ka4ecTBa. JUTEPATYPHI
Hroro o pazneny 8 9
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 HaGopaTopbix 00CyKIcHHE
pBepax, pa6ot YA TIK-4.1, TIK-
napagurma MapReduce. 6 24,9 3 2. Ilpoepka 42 TIK-9.1
TIpoext Apache Hadoop u 3 ’ HMHIUBHAYaTbHBIX - '
CamocrosTensHoe N
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 6 o5 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 8 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
Wroro no pazneny 20 74,9
3. AHanurtuka B GOJIBIIMX
JIAHHBIX
3.1 JKu3HeHHBIH HUKIT
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. 6 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 6 26
HWroro 3a cemectp 34 109,9 320
Hrtoro no gucryminae 34 109,9 3a4eT ¢ OICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTEIbHBIC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpraHU3aIMI0 00PA30BATEIBHOTO MPOLECCa U MPEATOJIATAIONINE TPSIMYIO TPAHCIISIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

JlaboparopHas paboTa — opranuzamnus yaeO0HOi paboThI C peaTbHBIMU
MaTepHabHBIMU 1 HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATBbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa3o0BaTEIbHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX
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,
HanpaBJIeHHas Ha PeLIeHnEe KOMIIJIEKCHON yueOHO-TI03HaBaTeIbHOM 3a7jauu, TpeOyromiei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKHUX 3HAaHUH, TaK U IPAKTUYECKUX HABBIKOB.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

IIpencraBieHo B IPUIIOKEHNUH 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JuTEpaTypa:

1. borganos, E. II. MHTEIEKTyalIbHBIN aHATIU3 TAHHBIX : IPAKTHUKYM JUJIS
MaructpanToB Hampasienus 09.04.03 «Ilpuknannas napopmaTuka» Npopuib MOATOTOBKH
«HpopMalOHHBIE CUCTEMBI U TEXHOJIOTUU KOPIIOPATUBHOTrO yripasneHus» / E. I1.
Bbornanos. - Bonrorpan : ®I'6OY BO Bonarorpaackuit 'AY, 2019. - 112 c.

2. ®opwmaH, /1. Muoro mudp. AHanu3 OoJbIINX JaHHBIX pu omorm Excel /
®opwman /[I.; lep. ¢ aarin. CokonoBoit A. - Mocksa :AnbeninHa [1a6., 2016. - 461 c. ISBN
978-5-9614-5032-3. - Tekcr : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/551044 (nara obparenus: 30.04.2021).

0) lonojiHUTeILHAS JIUTEPATypa:

1. 3aposa, E. B. Metoast Data mining B 00paboTke 1 aHaIH3€ CTATHCTHYECKHX
naHHbIX (pemenus B R) : monorpagus / E.B. 3apoBa. — Mocksa : UTHOPA-M, 2021. — 232
c.: mi - ISBN 978-5-16-016814-2. - Tekcr : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1240276.

2. CraTHcTHYECKHE METO bl aHaNIM3a JaHHBIX : yueOHuk / JL.U. HuBopoxkuna, C.B.
ApxxeHoBckui, A.A. Pyasra [u ap.] ; mox oOul. pes. 1-pa 9KOoH. Hayk, npod. JI.W.
Husopoxkunoit. — Mocksa : PUOP : UHOPA-M, 2016. — 333 c. — (Briciuee
oOpazoBanue: bakanaspuar). — www.dx.doi.org/10.12737/21064. - ISBN 978-5-369-01612-
1. - Tekcr : anextponHsbIit. - URL: https://znanium.com/catalog/product/556760 (nata
obpamenus: 30.04.2021).

B) MeToauuyecKkue yKazaHus:

r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:



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.

IIporpammHuoe o0ecnieuenune

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?) geQrL cB00OOIHO pactpocTpansemoe [10 0eccpouHo
Oracle SQL
Developer Data cB00OOIHO pacnipocTpansemoe [10 OeccpouHo
Modeler

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE IUCLIUIUIMHBI BKIIOYAEeT:

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

2. Komnbrotepusle kinacesl LlenTpa nnpopmannonssix rexnonoruii ®I'bOY BO
«MI'TY». IlepcoHasibHBIE KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJIbHBIE CETH C BHIXO/IOM B
Internet, ocHalieHHbIE COBPEMEHHBIMH TPOTPAMMHO-METOIMYECKUMHU KOMIUIEKCAMU 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 ¢ nepcoHabHBIMU KOMITBIOTEPAMU, BEIXO/IOM B
WHTepHeT u ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEy
YHHUBEPCUTETA.

4. Aynuropuii Ui TpyNIOBBIX U UHAUBUAYAIBHBIX KOHCYIbTALNM, TEKYILETO
KOHTPOJISI U TPOMEXYTOUHOH artectanuu. Aya. 282 u kinacesl YUT u ACY.

5. [omerenus 1y1st CaMOCTOSATEIBLHOM pabOThI 00YJIAIONTUXCS, 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 ans XxpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CITYKUBaHUS y4eOHOTO
o0opynoBanus. LleHTp nHPOpMAIIMOHHBIX TEXHOIOTHHA — ayAd. 372.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

JlaboparopHasi padora

BBIEOP IIPEJIMETHOM OBJIACTH

[TocraBnenHas mepea oOydarOIIMMUCA 3ajadya HE MPUBS3aHA K KaKOH-IMOO KOHKpETHOH
npeaMmeTHoi  obnmactu. Ilpeamosaraercst OTOWTHM OT MpPHUHUUIA BBIIOJIHEHUS 3apaHee
MOCTABJIEHHBIX U YETKO C(HOPMYIMPOBAHHBIX 3aJad, 4YTOOBI MPEIOCTABUTH HCIIOJIHUTEIIO
TrHOKOCTh U BO3MOXXHOCTH TBOPYECKOT'O MOX0/1a BEINMOIHEHHs. TakuMm 00pa3zom, oOydaromemMmycs
MPEIOCTABIISETCS BO3MOXHOCTh CAMOCTOSATEIHHOTO BHIOOpAa MHTEPECYIOLIEH ero MpUKIaIHON
obacTu, HaJl KOTOPOH B paMKax Kypca OyaeT mpoBoauThCs padota. Ecim ke oOyuaromieiicst He
UMEET CBOMX COOCTBEHHBIX MNPEANOUYTEHHI, TO €My MpeajaraloTcsi Ha BHIOOp IpeaMeTHbIC
00J1aCTH, IEPEUUCIICHHBIE HIXKE:

— «AHanu3 JaHHBIX COIMANBHBIX ceTei». Hampumep, anekrponnsie pecypcsl Vkontakte,
Twitter, Facebook, LinkedIn u np.;

— «AmnHanu3 pelHKa BakaHcuiy. Hanpumep, snextponHslii pecypc HeadHunter;

— «Anamms gureMoBy». Hanpumep: nHTEpHET-TIPOSKT «KHHOTIOUCKY;

— «AHanu3 )ypHaia 3anpocos k caiity Wikipediay;

— «Texunyeckuit pagap». Ananu3 uHpopmaiuu ¢ pecypca StackOverFlow;

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

pecypca Kaggle (cm. yciaoBust BRICTaBIEHUSI UTOTOBOM orieHKH). Hanmpumep, «3agaya Turanukay.

[IpuBeTcTBYIOTCS TEMBI U3 CIIEAyIOIINX oOsacteii: «Oopa3oBanuey, «Haykay,
«3npaBooxpanenuey, «Mapopmanmonnsie Texnosorun» (UT) u ap.

st BeIOpanHO#M ipeMeTHOM 0b6sacTu TpedyeTcst chopmynupoBaTh oT 5 10 20 3amay s
IPOBEJCHUS aHau3a. 3aJaud MOTYT OBITh OTHECEHBI K CJIEYIOIIMM 00J1acTsSIM aHaIM3a: aHalIu3
counanbHbIX cerelt (Social Mining), ananus Muarepuer-pecypcos (Web Mining), ananu3 Tekcra
(Text Mining), ananu3 ganneix (Data Mining).

1. Vkontakte. [Qnextponnsiit pecypc]. Pexxum gocryma: // 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. [Qnekrponnslii pecypc]. Pexxum gocryna: // http://www.linkedin.com.

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

6. KuHomonck — pycCKOSI3bIYHBIA HMHTEPHET-TIPOEKT, MOCBAIIEHHBI KUHeMaTorpady,
[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 cucrema BONPOCOB M OTBETOB O IPOTPAMMHPOBAHHH,

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

9. Kaggle - aHrios3pIuHBI pecypc, MOCBSIICHHBIA 3aJadyaM aHalu3a W HayKe O JaHHbBIX,
[DnexTpoHHbIii pecypc]. Pexxum nocryna: // http://www.kagle.com.

10.  «Twuranuk» (anra. TitaniC) — OpHUTAHCKUI TpaHCATIAHTUYECKHU MMapoxoj. «3amada
Turanuka» - CO3JaHUE MOJENU JJs NPEICKa3aHUsl BBDKHBIIMX ITACCAXKHPOB MApoXoja B
3aBUCHMOCTH OT XapaKTEPUCTHUK MACCaKUPa: €ro TOJI, BO3PaCT, HOMEP KArOThI U T. JI.



Knaccugukarus 3aia4 aHanmza no o01acTsaM npuBeeHa Ha puc. 1.

O6bnactu aHanm3a

A 7 -
AHanm;ﬁi;aanblx Haﬂpmescy:(;s:HeT AHanus TeKkcTa AHanus JaHHbIx
(Social Mining) (Web Mining) (Text Mining) (Data Mining)

B Toxe Bpems 3agaud aHaiIM3a MOXKHO KIACCH(PHUIMPOBATH MO THUIY: 3aJa4yd
CTAaTHCTUYECKOTO THIA W 3a7add HCCIEeI0BaTeNbcKoro tumna. Kimaccudukaius mpuBeneHa Ha
puc.2.

3aga4yum aHanmsa

{

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

CratucTudeckue 3aJaydl OTHOCITCS K TPaAUIIMOHHON 00pabOTKe H3BECTHOTO Habopa
JAHHBIX, 00BEKTOB M WX aTPUOYTOB I TOJyUEHUS YACICHHBIX XapaKTePUCTHK. TpaJuInOHHO
MNPUHITO CYUTATh, YTO CTATUCTHUYECKHE 3aJaud OTHOCATCS K KaTeropuu OW3HEC-aHATUTUKU
(Business Intelligence). OHu mpu3BaHBI TOMOYb OTBETUTh Ha BOMPOCH: «Kakue d4uCIeHHBIC
MOKa3aTelu TONMy4YHiIa OTpacip 3a mpouuioe BpeMs?», «Kak mpaBuUIBbHO HACTPOUTH pabouue
MPOLECChl HAa OCHOBE MPOILIBIX, MCTOPUYECKUX JaHHBIX?». MHBIMU clOBaMu, pe3yibTaThbl
pelleHusl CTATUCTHYECKUX 3a7ad IMOMOTAIOT MOHSTh, YTO K€ MPOU3O0ILIO B MPOIIJIOM U KaK Ha
OCHOBE ATHX JAaHHBIX ONTHMU3HPOBATH OW3HEC WIIU TPOU3BOJCTBEHHBIC TPOIECCHI U TIOIYYHUTH
BBITOJTy, 32a4aCTYI0 SKOHOMHUYECKYI0. OCOOEHHOCTBIO pealn3alyu 3TOr0 THIA 3a/1a41 SIBIISIOTCS:
0oJbIIOE KOJMYECTBO 3amuced, Ooyblioi o0beM HHGOpMAUM M pealn3alnus ajaropuTMOB
00paboTku cpeacTBamu U (HpeiiMBOpKaMH Il BBICOKOTIPOU3BOAUTEIBHBIX U PACIPEIEICHHBIX
BBIYMCIICHHI.

UccnenoBatensckue 3amaun  (Data Science), B oTinuMe OT CTaTHCTHYECKUX,
MOJIPa3yMeBalOT TOUCK CKPBITHIX 3aBUCUMOCTEH W TMATTEPHOB B JIAaHHBIX, BOCCTAaHOBJIEHHE
HeJocTarone uHpopMaluu, MOUCK OIMMOOK B JAaHHBIX, a TakKKe COCTABJICHHE HEKOTOPBIX
nporHo3oB Ha Oynaymee. OCOOEHHOCTHIO ATOrO0 THNA 3a/4ay SIBISIETCS HUCIOJb30BaHUE
WHHOBAIIMOHHBIX, COBPEMEHHBIX W MPOTPECCUBHBIX METOJOB aHaIHM3a, KOTOPbIE B TOM HYHCIIE
MO3BOJIIOT MOCTPOUTH CBOETO PO/a FKCIIEPTHYIO CUCTEMY.

[Ipu ¢opmynupoBaHuu 3amad aHamu3a HEOOXOAUMO, YTOOBI OBLTM TPEICTABJICHBI HA
YTBEP)KJICHHE 3a/aud M3 KaXaoW kareropuu. [IpopaboTka kaxmoW 3amadd aHaiu3a Tpeoyer
nposiBlieHUsT (aHTa3uu W COOCTBEHHON 3aMHTEPECOBAHHOCTH B TIOJYYEHHH OTBETa Ha



IIOCTaBJIEHHBIA BOIIPOC, IOTOMY YTO UMEHHO JINYHOCTHAS 3aMHTEPECOBAHHOCTh MOKET IIPUBECTU
K BBICOKOMY Ka4€CTBY BBINIOJHEHHUS ITPOEKTA.

Crout npuHATH BO BHUMAaHHE, YTO JaHHbIE, MOJABEpracMble aHAIMU3Y, MOTYT 00JIaJaTh
PAOOM  HENPUATHBIX  CBOMCTB:  HEIOJHOTA, IPOTUBOPEUYHUBOCTb, HEKOPPEKTHOCTb U
pa3HOpPOAHOCTh. Eciau He yduThIBaTh BO3MOYKHOCTb HAJM4Ms TAKUX CBOMCTB B JIAHHBIX, TO
pe3ynbTaThl PEUICHUs 3a/1ad aHaJdu3a MOTI'YT HAaXOAMTBCS B JIPYroM IUIOCKOCTH OTHOCHUTEIIBHO
UCTUHHOTO pemieHus. Jns Toro, 4roObl pe3ylbTaThbl pemieHHs 3ajad ObUIM KOPPEKTHBIMH,
HEOOXOIUMO OCYIIECTBIISITh BAIUJAIMIO U BepU(PHUKALIUIO [TOABEpraeMoi aHaIU3y HH(OpMaLIUU.
3ayacTyro IPUMEHSIOT CJIEAYIOIINE MOAXOAbI Ul IPOBEPKU JTAHHBIX HA KOPPEKTHOCTh: METOJIbI
MaIIMHHOTO 00Y4YeHHUsI, IOUCK HEUETKUX CBA3EH U COOTBETCTBUH, U BBIBICHHE OOPATHOMN CBSI3U
MEXIy aTpuOyTaMu 00BEKTOB, pE3yabTaTaMH PEIICHUS 33/1a4H U BXOJHBIX TaHHBIX.

Ecnu paccmarpuBath npeameTHyto obnacth «Bakancun» ¢ web-pecypca «HeadHuntery,
TO B POJM 3aJad aHalIM3a MOTYT BBICTYNATh CJIEAYIOLIME MPUBEICHHBIE CTAaTUCTHUECKUE U
HCCJIEI0BATENbCKUE 3aJaUH.

Cratuctuyueckue 3aauu:

— aHanu3 Hanbosee BOCTPEOOBAHHBIX HA PhIHKE MH(GOPMAIIMOHHBIX TEXHOJIOTH S3bIKOB
IIPOrpaMMUPOBAHNUS B 3a/laHHbIE HHTEpBaJIbl BpeMeHu (HauuHas ¢ 2002 o 2016 rr.);

— OmpeJeNieHue pacipeieNieHusl BakaHCUi B 001acTi HH(GOPMALIMOHHBIX TEXHOJIOTHII 110
peruoHam B 3aBUCUMOCTHU OT I'0J1a;

— MOUCK Hambosee nmomyssipHbIX podeccuit B Poccuiickoit @enepanuu;

— HaxO0’KJICHHE 3aBUCUMOCTH 3apIUIaThl OT ClIELUAIN3alNH;

HccnenoBarenbekue 3a1auu:

— MOMCK CKPBITHIX 3aBUCHMOCTEN MEX1Yy XapaKTepUCTUKaMH paboToaTelns u
MIPEICTABICHHBIX BAKAHCHI;

— IPOTHO3UpOBaHKE 3apadoTHOM Tuiatel B oomactu IT Ha 2030 rog.

s npenmeTHol obnactu «CouManbHble CETU» B POJIM CTATHCTUYECKUX 3ajjau aHaJIM3a
MOTYT BBICTYIIATh:

— ONIPEJIEIEHNE NIEPEYHS TOPOOB, U3 KOTOPBIX B By3bl MOCKBBI IPUE3KAIOT AJIS
MOCTYIIEHUsI aOUTYPUEHTHI, B TOM YUCIIE U 3apyOeKHBIE;

— HAXOXKJCHUS NEPEeYHs CTPaH U TOPOOB, B KOTOPBIX pab0TaOT BBITYCKHUKH BY30B
MOCKBBHI;

— YCTaHOBJICHHE TapaMETPOB KOPPEJIALUH MOMYIISIPHBIX TeM 00CYKJICHUI B COLMAIBHBIX
CETSIX C COOBITUSMU B HOBOCTSIX.

HccnenoBaTenbCKUMU 3a/1auaMy JUTsl COLMATBbHBIX CETeH MOT'YT OBITh:

— MPOTHO3UPOBAHUE KOJINYECTBA IPUE3KUX AOUTYPUEHTOB B By3bl MOCKBBI;

— TMOUCK CKPBITBIX 3aBUCUMOCTEI MEXly POJHBIM FOpoJIOM abUTypreHTa 1 MOCKBBI.

JlabopaTopnasi padora

OOPMHUPOBAHUE HABOPA JAHHBIX

Bo Bpems BBITTOTHEHUS POEKTA MOKET MOTPEOOBATHCS paboTaTh ¢ MHPOPMAIIUEH Pa3HOTO
Tuna. TpaIulIMOHHO MPUHSITO BBLACNATH YEThIPE TUIA JAHHBIX: CTPYKTYPHUPOBAHHbBIEC JAHHBIE,
MOJYCTPYKTYPUPOBAaHHEIE JaHHBIE, KBA3UCTPYKTYPUPOBAHHBIE TaHHEIE U HE CTPYKTYPUPOBAHHBIE
nanHele. Ha puc. 1 mpuBenena kmaccupukanuss wHGopManuu mo Tumam. [Ipu 3ToM cTOUT
OTMETHUTH, UTO 00BEM 3aHUMAaEMBIX JaHHBIX PACTET ¢ YMCHBIICHUEM UX CTPYKTYPHUPOBAHHOCTH.



NHdopmauua

J

CTpyKTyprpOBaHHas MoNycTpyKTypUpOBaHHas KBa3uCTPyKTYpPHUPOBaHHA

He
CTPYKTYpPUpOBaHHAA

PocT obbema MHpopmauum
Puc. 1. Knaccudukanus nHGpoOpMaIiy 1Mo THITY

HcnonHuTeNb CaMOCTOSTENILHO BBIOMPACT TUI JAHHBIX, C KOTOPHIM B JalibHeHemM Oyaer
paboTtaTh, HO TpeOyeTCsl NPUHUMATh BO BHUMAHHUE, YTO MOCKOJIbKY B KypCe€ pacCMaTpUBAaIOTCS
HOJXO/bl U TEXHOJOTUM 0O0pabOTKM MMEHHO 00ibLIOro 00beMa JaHHBIX, TO JJs BbIOpAaHHOM
NPUKIAJHON 00JaCTH PEKOMEHJyeTcs HUMETh JJs NpPOBEACHUsS aHanu3a He MeHee 2 [0
CTPYKTYPUPOBAHHBIX WIH MOJXYCTPYKTYPUPOBAHHBIX JAHHBIX, €CJIM HE HMCIIOJIB3YIOTCS METO/bI
aHaJIM3a HECTPYKTYPUPOBAHHOIO KOHTEHTAa. B ciydae, eciu MCHONB3YIOTCS METOABI aHalIM3a
HECTPYKTYPUPOBAaHHOI'O KOHTEHTAa, TaKOIo KaK H300pa’keHMsl, ayluo- M BUAEO03AIMCH, TO
pEKOMEHAyeMbIii MUHUMAJIBHBIH 00beM nHpopmarmu - SI6.

Oco060 CTOUT OTMETHUTD, YTO B HEKOTOPBIX CIIydasix 00eCHeUnTh y10BIETBOPEHUE KPUTEPUS
10 00beMy JJAaHHBIX HEBO3MOXHO B CBSI3M C MPUPOJHBIMU U TEXHUYECKUMH OIpPaHUYECHUSIMH Ha
KOJIMYECTBO MPENOCTABIISIEMBIX JaHHBIX HCTOYHUKOM.

BaxxHbIM  acneKkTOM HCIONIb3YyeMBIX JUISl aHajiu3a JaHHBIX SBJISETCS IOJHOTA
aHamu3upyeMoil BBIOOpKHU. VICIIOMHUTENI0 PEKOMEHIyeTcsl yOenuThCsl B TOM, YTO HCXOJHas
BbIOOpPKA JI0CTATOYHA I TPOBEJICHUS UCCIIEA0BAHUN U cOOpa CTATUCTUYECKUX JTAHHBIX.

B npoekre He peaycMOTpEeHO MpeJocTaBIeHHe TOTOBOI0 Habopa JaHHBIX (aHTII., Data Set)
JUIsL pelieHus chopMyJIMpOBaHHBIX 3a4ay aHanuza. Ciymarento TpeOyeTcsi caMOCTOSATENbHO
chopmHpoBaTh COOCTBEHHBIH HAOOP JaHHBIX. [Ipu 3TOM 3Tan cOopa TaHHBIX SABISETCS OJHUM U3
CaMbIX TPYIOEMKHUX 3TAIOB MPOEKTA.

[Tomour B ¢opmupoBaHMM Habopa AAHHBIX MOTYT Web-pecypchl, IpPEJOCTaBIISIOLINE
nporpaMMHubiil AP 1 nomyuenus nuadopmanuu B Buse popmaros xml, json uinu 1r000M 1pyrom
dopmare.

Opnum u3 Takux pecypcoB siBisiercst Murepuer-pecypc Head Hunter, nmpenocrasnsromuit
uHopMalrio o paboToaaTeNsiM, BaKaHCUSAM U corckaressiM. Ha paccmarpuBaeMoM pecypce B
pazzene Juis pa3pabOTUMKOB MPEACTABICHO KAa4eCTBEHHOE U JIETAIbHOE OMHCAHHME TOro, Kak
HCIIOJIb30BaTh porpaMMHuble nHTepdeiics! (API) cepBucoB 115 MOTy4YeHHs TaHHBIX, KAKUE THIIbI
HTTP-3ampocoB HeoOxomumo oTnpaBnsate Ha kakue anpeca (URL). C wucnonb3oBanneM
nporpaMmHoro uHrepgeiica pecypca Head Hunter mosxkHo copmupoBats Habop nanubix 10 100
['6 undopmarmu, kotopslii cogepxut npudiuzutensHo 17 000 000 BakaHcuii 32 BpeMEHHOMH
npomexxyTok oT 2002 roma mo 2017 roma, a takke mHbopmaruio npudauzutenabo o 800 000
KOMITaHUSAX. ITOro Habopa TaHHBIX BIIOJIHE TOCTATOYHO JJIS1 BHIOJIHEHUS IIPOEKTA.

Jl1s moucka Apyrux pecypcoB, MPeI0CTaBISAIONIMX IPOrpaMMHbIE HHTEP(EHChI OTy4eHus
uHpOpPMalIUK, PEKOMEHIYETCS HCIOJIb30BaTh CEpBUCHI-arperatopsl. Takue cepBHUCHI OOBIYHO
XPaHAT NepeyeHb CalTOB, /Ul KOTOPBIX JOCTYIHBI IporpaMMHble nHTepdeiicsl. [Ipeanourenue
CTOUT OT/IaBaTh HALIMOHAIBHBIM pecypcam, HEXKETH 3apyOeKHBIM.

OnHum u3 TaKuX CEpBUCOB-arperaTopoB ABIISIETCA pecype,
http://www.programmableweb.com u Web-Scraping - KOMIIBIOTEpHasE TEXHOJOTHS,
NO3BOJIAIOIIAs U3BJIEKaTh HHPOpMaLuio ¢ IHTEepHET pecypcos.



Eme oxnum cnocobom mnonydenuss uHpopmanmu ¢ HHTEpHET pecypcoB sBIseTcs
TexXHOJIOTHH web-scraping, mo3positomue u3 HTML-pasmeTku ctpaHuit
caifToB mosydaTh MH(pOpMAIHIO B Buje csv, xml uwinu npyrux ¢gopmartoB. K TexHomorusm
web-scrapping MmokHO oTHecTH: import.io, Jaunt, JSoup u apyrue.
e Import.io. [DnekrponHnsiii pecypc]. Pexxum nocryna: https://www.import.io/
e Jaunt. [DnektponHbIi pecypc]. Pexxum gocryna: http://jaunt-api.com/
e Jsoup. [DnekTponHbIi pecypc]. Pexxum goctyna: https://jsoup.org/

JlabopaTopnasi pabora

APXUTEKTYPA IPOEKTUPYEMOM CUCTEMBI

Pa3pabaTbiBaeMblii IpPOEKT MOApPa3yMEBAET CO3/laHUE [POTrPaMMHOIO  pPELICHMUS,
MO3BOJISIOIIEr0 ABTOMAaTHUECKU WIIM I0JIyaBTOMATUYECKU pelaTh COpMYJIMPOBAaHHBIE 3a7aul
aHamu3a. B ocHoBe pemeHMss MOXKET OBITb 3all0K€HAa OTHOCHTEIBHO IIpOCTas, HO
(byHKLIMOHAIbHAS U paciiupsieMasl MOAYJIbHAs CXeMa.

Crour OTMETHTH, YTO TPOTPAMMHOE pEIIeHHe JOJDKHO o0Najgarb  XOopoulen
IPOU3BOIUTENBHOCTBIO, THOKMM MacIITaOupoBaHUEM, OBITh paclpeesIeHHbIM U rapaHTUPOBATh
HAJIE)KHOCTh IEpeaul JAHHBIX MEX]Yy y3/l1aMu cucTeMbl. Erie oHONM BaXxHOW 0COOEHHOCTHIO
paccMaTpUBAaeMON apXMUTEKTYphl SIBISIETCS BO3MOXKHOCTh I'MOKOM HAcTpOWKHM HPOBOJIUMBIX B
cucremMe aHanutuk. Ha puc.l mpenacraBneHa  pekoMeHayeMmas — MOJyJbHas — CXeMa
pa3pabaTbIBa€MOM CUCTEMBI.

Moaynb
Moaynb Mogaynb Ay Mogaysb Mogaynb
OUYUCTKM U
W3B/IeYeHMA npuvema 06paboTKu p»| BM3Yanusaumn
NoAroTOBKM "
JaHHbBIX LaHHbIX JaHHbIX
JaHHbIX .

Cucrema XpaHeHKA
AaHHbIX

(€xa)

Puc. 1. MO,Z[yJ'IBHaSI cxema HpOFpElMMHOfI CHUCTCMbI aHAaJIM3a JaHHBIX

[IpencraBieHHBI MIA0JIOH AapXHUTEKTYPHl HE SBISETCS 00s3aTeNbHBIM W CTPOTO
3a()UKCHPOBAHHBIM M MOXXET BUJIOM3MEHSITHCS B 3aBUCMMOCTH OT BBIOpAaHHOW 3a/1auu aHan3a 1
UCTIONIb3YEMBIX TEXHOJOTHA M MeTO0B. Takum o0pa3om, 3a MCHOIHUTENEM MPOEKTa OCTACTCS
MIPaBO BUJOU3MEHATH CXEMY, BAPbUPOBATh KOJIMYECTBOM MOJYJIEH U CBSI3€M MEXKy MOIYJISIMU B
T€X TpPaHMIAX, KOTOPBIE IMIO3BOJISIOT PELIUTh IMOCTABICHHYIO 3aJadyy W YIOBJIECTBOPUTH
TpeOOBaHUSIM HA CUCTEMY, TIEPEUNCIICHHBIM BBIIIIE.

Hcnonp3oBanue «Moayns U3BIEYEHUS JAHHBIX» OCYLIECTBISIET MOJYYEHHE NAaHHBIX U3
JIOKAJIbHOTO, BHEIIIHETO WM YAAJIEHHOIO0 HCTOYHUKA U IIepeaady ux B cucteMmy. Hanpumep, ecnu
c(hOpMUPOBAHHBII HA0Op MAaHHBIX HAXOAMUTCA Ha JIOKAIBHOM JHCKE, TO pPacCMaTpUBAEMBbIN
MOJIYJIb IPOCTO CUUTHIBAET MH(POPMAIIHIO C JTIOKATHLHOTO AMCKA U TIEPEIaeT €€ B MOAYJIb IIpHeMa.

Ecnu Habop maHHBIX (OpMHUpYETCS U3 YIAJICHHOTO HWCTOYHWKA, TO MOAYJb HM3BICUCHUS
OCYIIECTBIISIET COSAUHEHNE C YIAJICHHBIM MCTOYHUKOM M W3BJICKAeT MH(POPMAIIUIO U3 HETO IO
cpencTBaM mpenocraBisieMoro APl ynaneHHOro MCTOYHWKA WM JHOOOTO TOJIEPKUBAEMOTO
npoToKojia oOMeHa naHHbIMH. CTOMT OTMETUTh, YTO MOJYJb H3BJICUEHMS TaHHBIX 00Jamaer
pAIOM  XapaKTEpPUCTHUK, TaKUX KaK CKOPOCTb M3BJIEYEHUS U CKOPOCTh Iiepenayud. B
pa3pabaTeiBaeMOi cHCTEME JJIsl MPOBEACHUS HArpy304YHOTO TECTHPOBAHHUS UTOTOBOI CHCTEMBI
CIEAYET NPEAYCMOTPETh BO3MOKHOCTh BAPbUPOBAHUS IIEPEUNCICHHBIX [TAPAMETPOB.



[TockonbKy mpearnoaraercs, YTo MPOEeKTUpyeMas CUCTEMa JIOJKHA padoTaTh ¢ OONBIINM
00BEeMOM JTaHHBIX U CUCTEMA, B TEOPHUH, T0JKHA 00ECTIeYnBaTh BHICOKOCKOPOCTHON U HAJIEHKHBIN
BXOJHOH MOTOK JaHHBIX, TO «MOIYJb MpHEMa JaHHBIX» JOJDKEH TapaHTUPOBATh MOJIY4YEHUE
MH(OPMALIMOHHBIX TAKETOB OT «MOAYJISI U3BIICUCHHUSI», UX JJOCTABKY B CUCTEMY XPAaHEHHUS TaHHBIX
(CX 1) 1 OTCYTCTBUE MOTEPSHHBIX TAaKETOB. J1JIs yIOBIETBOPEHUS STOMY TPEOOBAHUIO BO3MOKHO
UCIIONIb30BaHUE OpOKepoB cooOlIeHu B Mopyjie mnpuema naHHbiX. K Takum Opokepam
coobuienuii otHocsATcss RabbitMQ, Kafka u apyrue cucremsbl, yJOBIETBOPSIOIIME MPOTOKOTY
AMQP.

RabbitMQ. [aekTponHbIii pecypc]. Pexxum mpoctyma: https://www.rabbitmg.com/

Apache Kafka. [Daexrponnsiii pecypc]. Pexxum mocryma: http://kafka.apache.org/

AMOQP - Advanced Message Queuing Protocol. [DnexTponHslit pecypc]. Pexxum mpocryma:
http://www.amgp.org/

«MoJlynTb OYMCTKM W TIOJATOTOBKH JAaHHBIX» OTBEYACT 3a OYMCTKY CBIPBIX JaHHBIX,
MOCTYMHUBIIUX OT MOJYJS MpHEeMa, UX MOMEUICHHE B XPaHWIHIIE MPU HEOOXOAUMOCTH, U, B
cirydae 00pabOTKH B peXKHME pealbHOTO BPEMEHH, UX Tepeiady HelTOCPEICTBEHHO 00paboTUHKYy.

3ayacTyr0 TPH MOAYJS B COBOKYIHOCTH: W3BJICYCHHE, MPUEM U OYHUCTKA, (DOPMHUPYIOT
npouecc, wu3BecTHbli kak ETL-npomecc. CyiiecTByeT OrpoMHOE  YHCIO  TOTOBBIX
UHCTPYMEHTAJBHBIX CPEJICTB, KOTOPbIC MOJICPKUBAIOT AaHHbIH mporecc. Hanpumep: Talend
Open Studio, Data Science Studio, GeoKettle u ap. [Ipu BbImoIHEHHH TIPOEKTA IIEIECOOOPA3HO
ucnonp3oBath rotoBble ETL-MHCTpyMEeHTHI I peanu3alMyd TMOCTaBICHHBIX 3amad. Ho
00s13aTEIIbHBIM SIBIIIETCSI  YCIIOBUE COXpPaHEHHsI CPOPMYIMPOBAHHBIX CBOWCTB CHUCTEMBI IIO
MIPOU3BOIUTENILHOCTH, MACIITAOUPYEMOCTH U HAJIEKHOCTH.

«Monyns 00pabOTKM TaHHBIX» B 3aBUCHMOCTH OT CIIEHApUs HCIIOJIB30BAaHHUS CHCTEMBI
MOJTy4aeT JaHHbIe U3 «XPaHUIIHILAY» HIIK HETIOCPEICTBEHHO C MOJYJISl OYMCTKHU U MOATOTOBKH. OH
COJCPKUT OCHOBHYIO JIOTUKY OOpaOOTKM JaHHBIX C  HCIIOJIb30BAaHHEM, HaIpHUMep
(http://spark.apache.org/) ¥ MeTO0B MalIMHHOTO OOYYEHHSI.

[Tocie 06paboTKH JaHHBIE TEPETAIOTCS Ha «MOJTYJIb BU3YAIIN3aIlUH PE3YIIbTaTOBY, KOTOPBIN
OCYILECTBIISIET OTOOpaKEHUE Pe3yabTaTOB 0OpabOTKU B BUJE AUarpaMM, rpadukoB MM MOXET
Jla’ke HAHOCHTH 0COOBIE OTMETKH Ha MHTEPAKTHUBHYIO KapTy.

[TpoexT 1o aHaJIMTHKE JaHHBIX MPeAIoaraeT He JUHEHHOE BhINOJIIHEHHE, a UTEPAllMOHHYIO
paboTy, TO ecTh Ha KaXJIOM dTare MOTy OBITh BBISBICHBI HEIOUYETHI, MCIPABICHHUE KOTOPBIX
TpeOyeT BO3BpallleHUs K HpeablayiieMy sTamy. Hampumep, Ha sTame peanu3alyy ajroputMma
aHam3a B MOJyJie 00pabOTKH MOXKET CTaTh OYEBHIHBIM, YTO MCIIOJIb3yeMasi MOJETb JaHHBIX HE
JIOCTaTOYHO MOJIHA (2 UMEHHO, TpeOyeTcs 100aBIeHHEe OJJHOTO MITM HECKOJIbKUX HOBBIX mosiei). B
CBSI3U C ATHM TpeOyeTcs BHECTH M3MEHEHHS B «MOJYJIb OYMCTKH M MOJATOTOBKH JAaHHBIX) WIIH
Ja)ke B «MOAYJNb W3BICUEHUs JaHHbIX». Mcxons u3 3Toro, oco00 BaXHBIM SIBISETCA
IPOJYMBIBAaHHE aPXUTEKTYPHI MOYJIEH € 3a/1eI0M Ha Oynyiiee pacivpeHne, COpoBOKIACHNE U
nojepxky. Emie oqHol npuunHOii 00paTUTh BHUMaHKHE Ha BO3MOXKHOCTh PACIIMPEHUST CHCTEMBI
SBIISIETCST  HEOOXOAMMOCTH TPOBEACHUS HECKOJNBKUX HWTEpaldii W pa3pabOTKH pa3IMYHBIX
QITOPUTMOB BBIYMCIICHUH JIJIs TIOMCKA CKPBITHIX 3aBUCUMOCTEI U TPOTHO3UPOBAHUS.

COBOKYITHOE HCIIOJIb30BAaHHE IPEICTABICHHBIX MOJYJEH IMMO3BOJIIET M3YYHTh BCE JTaIlbl
KU3HEHHOTO LIMKJIa MPOEKTa M0 aHAJUTHUKE, HauuHas ¢ 3Tana coopa MHPOPMAIUH, 3aKaHYNBAs
ATAIIOM TPEICTABICHHS PE3YIbTATOB U BHEAIPEHUS TOTOBOTO MPOIYKTA.



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHUsI POMEKYTOUYHON aTTeCTAlNU

a) [lnanupyemble pe3y/ibTaThbl 00yUeHUS U OLleHOYHbIE CPeICTBA JIsl POBEACHUA MPOMEKYTOUYHON 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

0a3aMu TaHHBIX, JOKYMEHTHPOBAHUIO Pa3paOOTaHHON CHCTEMBI YIIpaBICHUS 0a3aMu JaHHBIX B IIEJIOM U €€ KOMIIOHEHTOB M COTIPOBOKICHHUIO CO3/IaHHOM

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 aHATU3ATOPBI.

9. CamooOyuatoruecs: aBTOMATHI.

10. Oracle Big Data Preparation.

11. AHanuTunKa Big Data — peanumn n nepcnekTnsbl B Poccmun 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. KpayacopcuHr.
14.Cmenienue ¥ HHTErpalus 1aHHbIX.
15. bassl ganneix quist Big Data.

16. MamunHOE 00y4eHue.

[1K-4.1

[1K-4.2: OueHuBaeT KauecTBO pa3padoTKU
KOMIIOHEHTOB CHCTEMBI YIIPABIICHHS Oa3amMu
JTAHHBIX

IIpaxmuueckue 3a0anus

Hadoop nmeeTt BbICOKHiT ypOBEeHb HCIIONB30BaHUs B | T-KOMITaHUSX, TaHHAS
TEXHOJIOTHS HAYMHAET BCE LIMPE BHEAPATHCS B PA3IMUHBIX CEKTOpaxX paHKa,
BKJIIOYAsl IPOU3BOJCTBO, IPABUTEILCTBEHHBIC YUPEKICHUS, YUPEKICHUSA
31paBooxpaHeHust. Heo6X01uMo BBINOJIIHUTG CIIEIyIONUe 3a/1auu:

— BBISIBUTH TIpeUMYIIlecTBa U HepocTatku Hadoop;

— MPOAHAJIM3UPOBATh CTPYKTYPY M OCHOBHBIE dTarnbl BHeApeHus Hadoop;

— UCclieIoBaTh OCHOBHBIE HegocTtaTku Hadoop.

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHOU 00ACMU, KOMNIEKCHbLE
3a0anus

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

IIpoBectn anann3 MongoDB ¢ Touku 3peHust 3aMeHbI TPaAUIIMOHHBIX
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 JTUHeHHONH MacIITA0UPYEeMOCTH NPH 00J1bIIOM YHCIe
y3JI0B BEPHO

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

r) O6seruenue padotsl ¢ B[

3. Yo U3 MepeUYrCICHHOTO OTHOCUTCS K KOHEYHO-COTJIACOBAHHBIM
xpanmuiiaMm (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
uHTEep(eiicoB, KOHIENTYAIbHOMY TPOSKTUPOBAHUIO HHTEP(HEHCOB U CO3JaHUIO CTPYKTYPHBIX PYKOBOJICTB IO MPOESKTHUPOBAHHUIO HUHTEP(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 JiepeBa pElIeHUs U CpaBHUTE IOJIyYE€HHbIE JepeBbs. BriBenure 5
IpaBWJI U3 MTOCTPOCHHOTO JepeBa pemienuil. [Ipuseaure 4-5 npumepos, ans
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. Yrto o3Hayaer TepMuH «Big Datay B mH()OpPMAaIMOHHBIX TEXHOIOTUSAX?
a) KommnekcHslii HaOOp METOAOB Ui co3aanus (aitnoB 60nbIIOro 00bEMa

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

B) Daiibl ¢ OOIBITUM KOJTUYECTBOM JIAHHBIX

r) [IpencraBnenue BpeMeHu, JHS, MECSIIA U TOJIa B KAUeCTBE 3HAUCHHS
KOJINYECTBA MUJUTMCEKYH/I, MPOLIEIIINX C Hayala Halled pbl

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) KBa3uCTpyKTYypHUpOBaHHBIMU

r) HectpykryprupoBaHnHbIMU




0) [lopsanox mpoBeaeHHs MPOMEKYTOUHOM aTTeCTalluy, TOKAa3aTeIl U KPUTEPUU OIICHUBAHMUS:

[IpomesxyTouHast aTTecTanus Mo AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIPOCHI, TO3BOJISIONINE
OIICHUTH YPOBEHHb YCBOCHUS O0YJAIOMIMMHUCS 3HAHH, U TPAKTHUCCKUE 33aJaHUS, BBISBIISIONINE
CTerneHb c(pOPMUPOBAHHOCTU YMEHUHN U BIIaJIEHUI, MPOBOIUTCS B OpME 3aUeTa C OLEHKOM.

ITokazaTenu u KPUTCPpUH OLICHHUBAHU A

— Ha OLIEHKY «OTIUYHO» (5 0aiIoB) — 00yyaroUuiics IEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CUCTEMATUUECKOe U ITTyOOKOE 3HaHHE
y4eOHOro MaTepuasa, CBOOOAHO BBINOIHIET IPAKTUIECKUE 3aJaHUs, CBOOOHO OIIEPUPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSIET UX B CUTYallUsAX MOBBIIIEHHOM CI0KHOCTH.

— Ha OILICHKY «XO0poIIoy» (4 6aiia) — 00yJaromunicst 1eMOHCTPUPYET CPEIHUN YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHUWA, YMCHUS OCBOCHLI, HO JOIIYCKAKOTCA
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU AaHATUTUYECKUX OTIEePAIUsX, IEpEeHOCe
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «YJOBJIETBOPHUTENBHO» (3 Oaa) — 00ydarouuiicss AeMOHCTPHPYET MTOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIMN: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUHN TOTYCKAKOTCS
OLIMOKH, IPOSIBIIETCS OTCYTCTBUE OTAEIbHBIX 3HAHUH, yMEHUI, HAaBBIKOB, 00yJarouiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSAMHU IIPU UX
[IEpPEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIEHKY «HEYIOBIETBOPUTEIHHOY (2 Oaria) — o0yJaromuiics JEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTyaTIbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1a4.

— Ha OLCHKY «HCYAOBJICTBOPUTCIILHO» (1 68..]1.]1) - 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.



