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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM roJly Ha 3acejanuu Kadeapsl BbuucinTensHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoii O.C. JloryHoBa

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3acefaHuu Kadeapsl BBUUCIUTENEHONW TEXHUKH M TPOTPAMMHUPOBAHUS

[IpoTokosm o 20 . Ne

3aB. kadenpoit O.C.foryHOBa




1 Iesin 0CBOEHMSI TUCIHILTMHBI (MOJTYJIsH)

JIMCUMIUTHHA TPEIOCTABIISICT MPAKTHYECKUE 3HAHUSI O OOJBIINX JaHHBIX, AHATUTHKE
JTaHHBIX W MHCTPYMEHTaxX M0 paboTe ¢ OOJbIIMMH AaHHBIMHU. L[enb MUCHHUIUIMHBI COCTOUT B
00yueHnu 3P HEKTHBHOMY UCIIOJIH30BAHHIO OCHOBHBIX METO/I0B AHATMTHKH OOJIBIINX JaHHBIX. B
pesyabrate 00ydeHHs (OPMHUPYETCSl YMEHHE HCIOJIb30BaTh COBPEMEHHBIC TEXHOJIOTHH W
MHCTPYMEHTAJIbHBIC Cpe/ICTBa Mo padoTe ¢ Oonbmnmu aanubiMu (Hadoop, MapReduce, Spark,
NoSQL, s3e1x R 11 1p.).

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucrumuaa [{udppoeie TexHomornu 00padoTku notokoBbix Big Data BxoauT B 4acts
yueOHOTro 1aHa GOpMHUPYEMYIO Y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHUI 00pa30BaTEIbHOM
MIPOrpaMMBbl.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

NHTennexryaabHble CHCTEMBI

MeTo bl ¥ CpeICTBA BHICOKOTIPOU3BOAUTEIHHOIO IPOTPaMMHUPOBAHUS

[Hudposble npoMblIIIEHHBIE THPOPMAIIMOHHBIE CUCTEMBbI

3HaHus (YMEHHUS, BJIQJICHUs ), TIOTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

BrinosiHenue v 3ammura BeITYCKHON KBaTU(PUKAIMOHHON paboThI

NHudopmanioHHO-yIpaBisSIoNIe CUCTEMbI IPEATNPUATUI U OpraHu3aluit

MeTo 1l ONTUMHU3ALNY U UX HTU(PPOBask peannu3arus

Oracle Database: mnpoaBuHYTBIE acheKThl MPOTPAMMHPOBAHUS W HACTPOWKH
IIPOU3BOIUTENBHOCTH

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoenms aucuuiumHbl (Moaynsi) «lludpoBsie TexHONMOTHH 00pabOTKH
notokoBbix Big Data» oOyJaromuiicst 107oKeH 001a1aTh CeIYIOIUMU KOMITCTEHITUSMH

Ko nanukaTtopa NHaukaTop J0CTHKEHHUS KOMIICTCHITUN

[IK-4 O6nagaeT crnoCOOHOCTBIO K pa3pabOTKEe KOMIIOHEHTOB CHCTEMbI YIPABJICHHS Oa3zaMu
JTaHHBIX,  OTJIAAKe  pa3padaThlBACMON  CHCTEMBl  YIpaBieHUs  0Oa3aMH  JaHHBIX,
JOKYMCHTUPOBAHHUIO Pa3paOOTAaHHOW CHCTEMBI YIIpaBJICHUS Oa3aMH NaHHBIX B IIEJIOM H €¢

KOMIIOHEHTOB M COTIPOBOXKJICHHUIO CO3/IaHHOW CUCTEMBI YIIPABJICHHS 0a3aMU JJAHHBIX

[IK-4.1 Omnpenenser HEOOXOJUMOCTh  Pa3pabOTKH  KOMIIOHEHTOB  CHUCTEMBI
yIpaBJICHUs 0a3aMHu JITAHHBIX

[1K-4.2 OneHuBaeT KayecTBO pPa3pabOTKU KOMIIOHEHTOB CHUCTEMBI YIIPaBJICHUS
0a3zaMu JaHHBIX

[IK-9 Bnagenue 3HaHWSIMH H HaBbIKAMH pa3pa0OTKHA MPOEKTHOW JOKYMEHTAIMH II0
MIPOCKTUPOBAHUIO UHTEPPEHCOB, CO3TaHUIO0 METOJIUK OLIEHKU MHTEP(EHCOB, KOHIIENTYAIbHOMY
MPOEKTUPOBAHHUIO UHTEP(HENHCOB U CO3JAHHUIO CTPYKTYPHBIX PYKOBOJICTB MO MPOEKTHPOBAHUIO
nHTEP(DECOB

I1K-9.1 OneHuBaeT KayecTBO IPOEKTUPOBAHUS U Pa3pabOTKU  CIOXKHBIX
UHTEpdeicoB MPOrpaMMHOT0 o0ecTieYeHus




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 34,1 akaj. 4acos:
—ayauTopHas — 34 akaj. 4acos;
—BHeayauropHas — 0,1 akaz. 9acos;

— camocTositenbHas padbota — 109,9 akaz. yacos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTeCTalnM - 3a4ET C OLEHKOMN

AynuropHast S =
o | KOHTaKTHAS pabora E E dopma TeKyILEero
S B
5 B aKaJ. yacax 2] 2010 KOHTPOJIsI
Paznen/ Tema 3 (B axaz. yacax) E R . P Kon
g 3 © | caMOCTOATENBHOM | yCTIeBaeMOCTH U
JICIUTUTAHBI b £ = . | koMnereHnum
@) g £ paboThI HPOMEXKYTOUHOH
nab. | mpakrT. [ 3 & aTTeCTAlNH
Jlex. 5 ¢ e
3aH. | 3aH. | QO &
1. Beenenue B OonblMe JaHHBIE.
Mertobt MHOTOMEpPHOTO
CTaTHCTHYECKOTO  aHajuu3a |
aHasm3a HEYHCITOBOH
nHpopMau
1.1 Onpenenenune OOIBIIUX
pe 1. ITonroroBka x
JaHHBIX M IPHYMHBl HUX
11a00paTOPHBIM
TIOSIBJICHUSI. TIpumepsr
. 3aHATUAM
BO3MOYKHOCTEH U1 OH3Heca. 1. Becena -
- 2. BelnonHenue
Paznmuune wmexnay Business o0cyXieHHe
Intelligence u Big Data NaGopaTOpHLIX 2. TIpoBepka IR-4.1,
N 13 8 9 pabot : [K-4.2,
DaxTopHBIH aHaJM3. 3 WHIUBUAYATIbHBIX K-9.1
JIMCKpMUHAHTHBIA aHAIU3. ' 3a/IaHUH '
N CamocrosTenbHOe N
Knacrepnsriit aHau3. .| 3. YcrHsiii onpoc.
U3y4YCHHE YYEOHOM
MuoromepHoe N
Y HAy4HOH
IIKaJTUPOBaHHE. Mertonst
JIUTEPaTyphl
KOHTPOJISI Ka4ecTBa.
HUroro no pazzpeny 8 9
2. TexHONOrMU XpaHEHHS W
00paboTKH OOJNBIINX JAHHBIX
2.1
Bricokonpon3BoauTenbHbIe 1. IloaroroBka x
BBIYMCIICHHS: 1a00paTOPHBIM
Pacnipenenennsie 3aHATHSIM
BBIUHCJICHUS Ha HECKOJIbKHX 2. BoimonHenue 1. Becena -
cepBepax, BBIYMCIHMTEIbHAS 71a00paTOPHBIX o0CcyXIeHHE [K-4.1,
mapajgurma MapReduce.| 3 6 24,9 pabot 2. TIpoBepka [K-4.2,
Ipoekr Apache Hadoop wu 3. WHIUBHUAYATBHBIX MK-9.1
ero 9Kkocucrema. Apache CamocrosiTenpHOE 3aIaHui
Spark W ero KOMITOHEHTHI. n3ydeHne yueOHo# | 3. Ycrmsrit onpoc.
Boruncnennst B peasbHOM Y HAyIHOH
Bpemenn, Apache Storm, JIUTEPaTyPhI
Flink.




1. IlonroroBka x

71a00paTOPHEIM
3aHATHIM
2.2 MacmtabupoBanue U 1. becena -
MHOTOYPOBHEBOE  XpaHEHHE 2. Bumomerie o0CyKIeHHe
71a00paTOPHBIX IK-4.1,
naHHbix:  Teopema CAP. 6 25 aGor 2. TlpoBepka IK-4.2
[Tapagurma NoSQL. p 3 WH/IMBUTYaJIbHBIX HK-9. 1’
Knaccudukamms NoSQL 6a3 ' 3alaHuit '
CamocTosTenbHOe N
JTAHHBIX .| 3. YcrHsiii onpoc.
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPhI
1. [TonroroBka K
71a00paTOPHBIM
3aHATHAM 1. Becera -
2.3 Busyanusanusi JaHHbBIX U 2. BoInonHeHue oéc KICHIE
pe3ynabTaToB aHau3a: 71a00paTOPHBIX 2 l'il OBEPKA IK-4.1,
Texuuku BH3YaJIU3allUH 8 25 pabor - ;/IBP? anBHHX I1K-4.2,
JIAHHBIX, BBEJICHUE B SI3bIK R. 3. - 33;2[121-11/1171 IIK-9.1
Busyanunzanus nanselx B R CamocrosTenbHOE N
.| 3. YcrHsiii onpoc.
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPaATyphI
Hrtoro 1o pa3aeny 20 74,9
3. AHanmuTrKa B OOJBINNX JAHHBIX
3.1 JKu3HEeHHBIH KT
aHAJIMTHKM JaHHBIX. Pony,
HEoOX0IUMBbIe ULt
YCHEUIHOro CO3aHUS 1. [logroroBka k
IIpOEKTa 10  aHAINTHKE 1a00paTOpHBIM
JNaHHBIX. CIOKHBIE METOJbI 3aHATUAM 1. Becena -
aHanmutuky: Kiaccudukanms 2. BeinonHenue oéc maeﬂﬂne
3amau a”anmsa: lext, Data, n1abopaToOpHBIX 2 l'i, OBEDKa I1K-4.1,
Web,  Social  Mining. 6 26 pabor mm'm?u ajfme TK-4.2,
[IpuMeHeHne  MalIMHHOTO 3. sa a}},mﬁ [K-9.1
o0yueHHss B  aHAJIUTHKE. CamocrosiTenpHOE Aat
.| 3. Ycrnsrit onpoc.
K-means u C-means U3y4YCHUE YYEOHOM
KJIacTepu3alus, Y HAyIHOH
KJ1acCU(UKAIIHS. JIUTEPATYPbI
Jloructnueckast  perpeccus,
accoLMaluH, AITOPUTM
Arnpuopu.
Wroro no pazaeny 6 26
HUroro 3a cemectp 34 109,9 340
Uroro o aucuumuinye 34 109,9 3a4eT C OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguumoHHble 00pa30BaTENbHBIC TEXHOJIOTHH, OPUEHTHPOBAHHBIE HA OPraHU3ALUI0
00pa3oBaTeNLHOTO MpOIecca W NPEANoaraloiue NpsSIMyI0 TPaHCISAIHUIO 3HAHUHA  OT
IIPENoIaBaTells K CTYIEHTY.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

JlabopaTtopHnast paboTa — opranuzaius yaeOHoU pabOThI C peaTbHBIMU MaTePUATTLHBIMU U
WH(POPMAIIMOHHBIME OOBEKTaMH, SKCIEpUMEHTaIbHAs padoTa C AaHaJOrOBBIMH MOJIEISMHU
peanbHBIX 00BEKTOB.

2. Texuosoruu mpoOIEMHOTO OOyUeHUST — OpTraHu3anus 00pa3oBaTEILHOTO IpoIiecca,
KOTOpasi MpEeAIoaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYaIUH JUI CTUMYJIMPOBAaHUS AKTUBHON 03HABATEIbHON 1€ATEIbHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHH € HCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0ydEeHHUS:

[IpakTnueckoe 3aHaTHe B (opMe MpakTUKyMa — OpraHusanus ydeOHOW paboThl,
HarpaBJieHHas Ha pelleHue KOMIUIEKCHOM y4eOHO-TI03HABATENIbHOW 3ajauu, TpeOyromen oT
CTYZCHTa MPUMEHEHUS KaK Hay4HO-TEOPETUUECKUX 3HAaHUH, TaK ¥ IPAKTUYECKUX HAaBBIKOB.

6 YueOHO-MeTOIHYECKOE 00ecTIedeHe CAMOCTOSITeIbHOI padoThl 00yYaOIIUXCS
[Ipencrasneno B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA 1/l POBeAeHU NPOMEeKYTOUYHOH aTTecCTAlMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOIUYecKOe M HHPOPMAIIMOHHOE 00ecnevyeHHe AU CIUIIHMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. bormanos, E. I1. UaTeIekTyanbHbIN aHAIN3 JAHHBIX | TPAKTUKYM I MAaruCTPaHTOB
HarpaBJICHUS 09.04.03 «IIpuxmannas nH(popMaTuka» npoduiIb MOJATOTOBKH
«MabopmaIoHHBIE CHCTEMBI M TEXHOJIOTHH KopriopatuBHoro yrpasienus» / E. I1. boraanos. -
Bosrorpan : ®I'6OY BO Boarorpaackuii 'AY, 2019. - 112 c.

2. ®opmaw, JI. Muoro mudp. AHanu3 OOJBIIKMX AaHHBIX pu omoinu Excel / ®opman
H.; Ilep. c anrm. CoxonoBoir A. - MockBa :Anernmnaa I[la6m., 2016. - 461 c. ISBN
978-5-9614-5032-3. - Tekcr : AJICKTPOHHBIM. - URL:
https://znanium.com/catalog/product/551044 (nara oOpawmenus: 30.04.2021).

0) lonoJiHMTEILHAS JIATEpaTypa:

1. 3aposa, E. B. Metoasl Data mining B 06paboTke 1 aHaIu3€e CTATUCTHYECKUX JaHHBIX
(pemenus B R) : moHorpadus / E.B. 3apoBa. — Mocksa : UTHOPA-M, 2021. — 232 c. : ui. -
ISBN 978-5-16-016814-2. - Tekcr : AIEKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1240276.

2. CTaTUCTHYECKHE METO/bl aHamu3a MaHHbIX . yueOnuk / JL.U. Huopokkuna, C.B.
ApxenoBckuii, A.A. Pymara [u gap.] ; mom oOmi. pen. A-pa SkoH. Hayk, npod. JLU.
Husopoxkunoit. — Mocksa : PUOP : UHOPA-M, 2016. — 333 c. — (Bsicuiee obpa3oBanue:
Bakanaspuatr). — www.dx.doi.org/10.12737/21064. - ISBN 978-5-369-01612-1. - Tekcr :
anekTponnsii. - URL: https://znanium.com/catalog/product/556760 (mata oOGparieHus:
30.04.2021).

B) MeToauyeckne yKazaHus:

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceb:

https://new.znanium.com/catalog/product/551044 ®opman, /1. Muoro udp. AHanus
Oospmmx naHHbIX npu momoum Excel / ®opman [1.; Iep. ¢ anrn. CokxosnoBoir A. - Mocksa
:Anbnuna [1a6:., 2016. - 461 c.



IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIMLIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

STATISTICAB.6 |K-139-08 o1 22.12.2008 0eCCPOUHO
Anaconda Python [cBoGoaHo pactpoctpansiemoe I10 0ecCcpOUHO

Oracle SQL cB00OO1HO pacmpoctpansemoe [10 06eccpovHO
Developer

Oracle SQL

Developer Data cB00O1HO pacmpoctpansemoe [10 06eccpovHO
Modeler

Ipodeccuonasibubie 6a3b1 JAHHBIX 1 HHPOPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBauune xypca CchUIKa

Nudopmanmonnas cucrema - EnnHoe okHO joctyna K URL: http://window.edu.ru/
WH(OPMAIMOHHBIM pecypcam
HammonansHast HH(POPMAIIMOHHO-aHATUTHYECKAS
cucreMa — Poccniickuil MHIAEKC HAy4YHOTO IUTHPOBAHUS
(PMHIL)

9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCIUILTHHBI (MOIYJIs1)

URL.:
https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHUYECKOE 00eCTIeYCHUE TUCITUTUTMHBI BKITFOYAECT:

1. Jlexnmonnast aynuropus ayn. 282. MylbTUMEIUITHBIC CPECTBA XpaHEHUS, IePeIadu U
npecTaBieHus HHGOPMALIUH.

2. Kowmmprotepasie kiaccel llenTtpa wundopmanmmonusix Ttexunonorudi ®I'BOY BO
«MI'TY». IlepcoHanbHbie KOMIBIOTEPHI, OOBECIWHEHHBIE B JIOKAJIBHBIE CETH C BBIXOJIOM B
Internet, ocHaiieHHbIE COBPEMEHHBIMH MPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAMH  JUIS
pelieHus 3a7a4 B 001acTi HHPOPMATUKU U BEIYUCIUTEIHHON TEXHUKH.

3. AynuTopuu Ui CaMOCTOSTEIbHON pabOThl: KOMIIBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbI
oubnunortexu. Bee kimaccet YUT n ACY ¢ nepcoHalbHBIMH KOMITBIOTEPAMH, BBIX0I0M B MIHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

4. AymuTopuit Uisl TPYIIIOBBIX U MHAWBHUIYyadbHBIX KOHCYIbTAUH, TEKYILIET0 KOHTPOJIA
Y poMeXyTo4uHO# artectanuu. Ayn. 282 u xinaccel YUT u ACY.

5. Tlomemenuss uig CcaMOCTOSTENIbHON paboThl  O0y4aromuXcsi, OCHAIllEHHBIX
KOMITBIOTEPHOU TEXHHKOM C BO3MOKHOCTBIO MOJKIIOYEHHsS] K ceTu «VHTepHeT» W HaaudueM
J0CTyIIa B JIEKTPOHHYIO HHPOPMallMOHHO-00pa3oBaTenbHyto cpeay opranuszanuu. Kimacesr YUT
n ACY.

6. Ilomemenus [uisi XpaHeHUs W NPOPUIAKTUYECKOTO OOCIYyKUBaHHS Y4eOHOTO
obopynoBanus. LleHTp nHDOPMAMOHHBIX TEXHOJIOTHI — aya. 372.



[Tpunoxxenue 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuxcs

JlabopaTropnas padora

BBIGOP ITPEJIMETHOM OBJIACTH

[locraBnenHas mepen oOydJarOIIMMHUCS 3a7ada HE MPUBS3aHA K KaKOH-IMOO KOHKPETHOMN
npeaMmeTHoil oOmactu. Ilpeamomaraercs OTOWTHM OT TPHWHIMIA BBIIOJTHEHUS 3apaHee
IIOCTABJICHHBIX MW YCTKO C(l)OpMy,TIHpOBaHHI)IX 3aja4, 4TOOBI npeaoCTaBUTb HCIOJHUTCIIIO
THOKOCTh ¥ BO3MOXXHOCTh TBOPYECKOTO TIOIX0/1a BBITTOJIHEHHS. Takum 00pa3om, 00yJaroniemMmycs
MPEOCTABISIETCS BO3MOYKHOCTh CaMOCTOSTENILHOTO BBIOOPAa MHTEPECYIOUICH ero MpUKIaTHON
00JyacTi, HaJl KOTOPOH B paMKax Kypca OyaeT mpoBOoauThCs padota. Eciu xe oOydwaromieiicss He
MMEEeT CBOMX COOCTBEHHBIX MpPENNOUYTEHUM, TO €My IMpeajaraloTcs Ha BbIOOp IpeIMeTHbIE
00J1aCTH, IEPEUUCIICHHBIE HIKE!

— «AHanu3 aHHBIX COIMANBHBIX ceTeiy. Hampumep, anmektponHbie pecypebl Vkontakte,
Twitter, Facebook, LinkedIn u ap.;

— «AHanu3 peIHKa BakaHcHi». Hanpumep, anextponnsiii pecypc HeadHunter;

— «Anamm3 punpmoBy». Hanpumep: naTEpHET-TIpoeKT «KHHOTIONCK Y,

— «AHanu3 )xypHaia 3anpocoB k cainty Wikipediay;

— «Texandeckuit pagapy». Ananus uapopmaruu ¢ pecypca StackOverFlow;

— «Hcronp30BaHKe CYIIECTBYIONIMX PEMICHUI 1 HA0OPOB NaHHBIX». Hanmpumep, napopmanus ¢

pecypca Kaggle (cm. ycmoBus BeIcTaBjIeHHsT HTOTOBOM orieHKH). Hampumep, «3amaya Tutanukay.

[IpuBeTcTBYIOTCS TEMBI M3 ClIenyrONIuX oomacreit: «O0pa3zoBanuey, «Haykay,
«3apaBooxpaneHuey, «Mabopmarmonnsie TexHosorun» (UT) u mp.

Jlst BBIOpaHHO#M TipenMeTHO ob6acTu Tpedyetcst chopmyaupoBaTh oT 5 10 20 3amay s
MIPOBEJICHUS aHalIM3a. 3a/1la4d MOTYT ObITh OTHECEHBI K CJIEIYIOIUM 00JIacTAM aHajIu3a: aHallu3
conuanbHbIx cereit (Social Mining), ananus Uatepuer-pecypcos (Web Mining), ananus tekcra
(Text Mining), ananu3 panneix (Data Mining).

1. Vkontakte. [Dnexrponnsiii pecypc]. Pesxxum noctyma: // http://www.vk.com.

2. Twitter. [DnekTpoHHbIH pecypc]. Pexum nocryma: // http://www.twitter.com.

3. Facebook. [Dnexrponnsiit pecypc]. Pexxum gocryna: // http://www.facebook.com.

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

5. HeadHunter — kauecmeennas 6aza pesrome M 6axancuili U COBPeMeHHble CEPEUCHL IS
noucka paboThl U MepcoHala. [ DIeKTpOoHHBIN pecypc]. Pexxum noctyna: // http://www.hh.ru.

6. KuHomouck — pyCCKOSI3bIUHBI HMHTEPHET-TIPOEKT, MOCBSIIEHHBI KHHeMaTorpady,
[DnexTpoHHbIH pecypc]. Pexum noctyna: // http://www.kinopoisk.ru.

7. Wikipedia ~—  cBoOogHas  oOWIENOCTyNHAas ~ MYJbTHSI3bIYHAs ~ YHHUBEpCaJbHAasI
UHTEPHET-IHIMKIIOTIEC U, [DneKTpOHHBIN pecypc]. Pexum JOCTyMa: /!
http://www.wikipedia.org.

8. StackOverFlow — monynsipHas cucremMa BOIPOCOB M OTBETOB O INPOrPaMMHpPOBAHUMU,

[DnexTponHsbIi pecypc]. Pexxum moctyna: // http://www.stackoverflow.com.
9. Kaggle - aHrmos3eIuHBIN pecypc, MOCBAIICHHBIA 3ajadyaM aHaIW3a W HAayKe O JaHHBIX,
[DnexTponHbIi pecypc]. Pexxum poctyna: // http://www kagle.com.



10.  «Twuranuk» (anri TitaniC) — OpUTAHCKHMI TPAHCATIAHTHYCCKUIM Mapoxoi. «3agada
Turanuka» - CO3aaHruC MOACIU Ui NPCACKasaHWsd BBUKHBIINX IMACCAXKUPOB IMApOXoJa B
3aBUCHMOCTH OT XapaKTEePUCTUK MacCaKUpa: ero MoJj, BO3pacT, HOMEpP KalThl H T. JI.

Knaccudukanus 3amad ananmu3a o oo1acTsiM npuBeAeHa Ha puc. 1.

O6nactu aHanu3a

A n -
AHanwacr;c-)rLel,;aanblx Hanpwescy:(js;)HeT Avanis Texcra Avars flaron
- Text Mini -
(Social Mining) (Web Mining) (Text Mining) (Data Mining)

B Toxe BpeMs 3amaud aHanmM3a MOXHO KJIAaCCH(QHUIMPOBATH MO THUIY: 3adadd
CTaTUCTHYECKOI'O THIIAa U 3aJdayu HCCIICAO0BATCIBCKOI'O THIIA. KJ'IaCCI/ICbI/IKaI_[I/ISI IMpUBCACHA Ha
puc.2.

3anaum aHanmsa

y

CTaTtucTu4eckme WccnepoeaTtenbckune
33434 EEVERTY
v W y
BocnonHeHue
- Mouck ownboK B CocraBneHue Mounck ckpbITbIX
HefoCTalWen -
MHGOPMaLUK O3aHHbIX nporHosa 33aBUCUMOCTEN

CraTtucTHUecKHe 3aJladyd OTHOCITCS K TPATUIMOHHOW 00paboTkKe M3BECTHOro Habopa
JAHHBIX, 0OBEKTOB M UX aTPUOYTOB Ui MOJYYEHUS! YUCICHHBIX XapaKTEPUCTUK. TpaJIuliluOHHO
MPUHATO CYUTATh, YTO CTATUCTUYCCKUE 3aTa4l OTHOCITCS K KAaTeropuM OW3HEC-aHAIMTHUKH
(Business Intelligence). Onu mpu3BaHbl MOMOYb OTBETHUTH Ha BOMPOCHL: «Kakue 4YHCICHHBIC
MoKa3zaTeau MOJyYylsia OTpacib 3a mpouuioe BpeMa?», «Kak mpaBuiIbHO HACTpOHWTh pabouue
MpOILIECChl Ha OCHOBE MPOUUIBbIX, MCTOPUYECKUX JAaHHBIX?». VHBIMH CIOBaMHU, PE3yJIbTaTh
pELIEeHNUs] CTAaTUCTUYECKUX 3aJ1ay IOMOTraroT MOHATh, YTO K€ IMPOU30LIO B MPOUUIOM M Kak Ha
OCHOBE ATHX JAHHBIX ONTHMHU3UPOBATH OM3HEC WM MPOU3BOACTBEHHBIE MPOIECCH U MOIYYUTH
BBITOJTY, 3a4acCTyI0 SKOHOMUYeCcKyt0. OCOOEHHOCTBIO peann3alii ATOr0 TUIIA 3a/1a4H SBISIOTCS:
00JBIIOE KOJMYECTBO 3amucei, Oosbioi oO0beM HWHGOpPMALMKU M peanu3alys alropUTMOB
00paboTku cpeacTBaMu U (HperiMBOpKaMH 71 BHICOKOTIPOM3BOAUTENBHBIX M paclpeeeHHbIX
BBIUHMCIICHUH.

UccnenoBatenbckue 3amgaun  (Data  Science), B OTIWYME OT CTaTHCTUYECKHX,
[0JIPa3yMEBAKOT TOUCK CKPBITBIX 3aBUCHUMOCTEM M IATTEPHOB B JIAHHBIX, BOCCTAHOBJICHUE
HeZocTaroneil nHpopMaluy, MOWCK OIMOOK B JIAaHHBIX, & TaK)KE COCTABJIEHHUE HEKOTOPBIX
MporHo3oB Ha Oyaymiee. OcCOOEHHOCTBIO STOrO THMA 3a7ad SBISETCS HCIOJIb30BaHUE



MHHOBAI[MOHHBIX, COBPEMEHHBIX U IPOIPECCUBHBIX METOJOB aHAJIN3a, KOTOpPbIE B TOM YHUCIIE
IIO3BOJISIFOT IIOCTPOUTH CBOEIO POJia SKCIIEPTHYIO CUCTEMY.

[Ipu dopmynupoBanuM 3agad aHajgu3a HEOOXOIMMO, YTOOBI OBUIM TPEACTABICHBI Ha
YTBEp)KJCHUE 3a/aud M3 Kaxaoil kareropuu. IlpopaboTka kaxmoil 3amaum aHanmza TpeOyeT
nposiBJieHUss (aHTa3ul W COOCTBEHHOW 3aMHTEPECOBAHHOCTH B IMOJYYCHWH OTBETa Ha
IIOCTABJIEHHBIN BOIIPOC, IOTOMY YTO UMEHHO JINYHOCTHAs 3aMHTEPECOBAHHOCTh MOKET IPUBECTU
K BBICOKOMY Ka4€CTBY BBIIIOJHEHUS POEKTA.

CrouT NpUHATHP BO BHUMAaHHUE, YTO JIaHHbIE, NOJIBEPraeMble aHaIU3y, MOT'YT 00JaaaTh
pAIOM  HENPUATHBIX  CBOMCTB:  HENOJHOTAa, IPOTHUBOPEUYUBOCTb, HEKOPPEKTHOCTb U
pazHOpoAHOCTh. Eciau He yduThIBaTh BO3MOYKHOCTb HAJIMYMs TAKUX CBOMCTB B JIaHHBIX, TO
pe3yJbTaThl pElIeHMs] 33Jay aHaJIM3a MOTYT HaXOAWUTHCA B JIPYrOd IJIOCKOCTH OTHOCHUTEIBHO
UCTUHHOTO pemieHus. [[nst Toro, 4roObl pe3ynbTaThl pelIeHus 3aJady ObUIM KOPPEKTHBIMH,
HE0O0X0IMMO OCYLIECTBIISITh BAIMJIALUIO U BEpUPHUKALUIO [T0IBEpraeMoi aHaIu3y HH(OPMAaIIHH.
3ayacTyo MPUMEHSIOT CIEeIYIOIINE TOIX0 bl ISl IPOBEPKU JAHHBIX Ha KOPPEKTHOCTb: METObI
MaIIMHHOTO 00Y4YEeHHUsI, IOUCK HEUYETKUX CBA3EH U COOTBETCTBUM, U BBIABIEHUE 0OpaTHOH CBA3M
MeXay aTpudyTamMu 00BbEKTOB, pe3yJbTaTaMH PEUICHUs 3a/1a4l U BXOIHBIX JAHHBIX.

Ecnu paccmarpuBath npeamerHyro obnacts «Bakancumy ¢ web-pecypca «HeadHuntery,
TO B POJM 3aJad aHaju3a MOTYT BBICTYNATh CJEAYIOIINE MpPUBEIEHHBIE CTAaTUCTHYECKHUE U
HCCIIEIOBATENIbCKHUE 3a/1a4H.

Craructuueckue 3a1auu:

— aHanu3 Hanbosiee BOCTPEOOBAHHBIX HA PhIHKE MHPOPMAIIMOHHBIX TEXHOJIOTHH S3bIKOB
MIPOrpaMMHUPOBaHMS B 3a/laHHbIe HHTEpBaJIbl BpeMeHH (HauuHast ¢ 2002 o 2016 rr.);

— ONpeJIeNIeHNe paclpeiesieHHs] BakaHCUH B 001acTH MHPOPMAIIMOHHBIX TEXHOJIOTUH 110
peruoHam B 3aBUCUMOCTH OT I'0J1a;

— TIOMCK HamboJiee momyssipHbIX Tipodeccuii B Poccuiickoit denepanuu;

— HaxOXKJeHHE 3aBUCUMOCTH 3apIUIaThl OT CHEIUAIN3AlINH;

UccnenoBarensckue 3amauu:

— MOUCK CKPBITHIX 3aBUCUMOCTEHN MEXIy XapakTepUCTUKaMH paboToaTens u
MIpE/ICTaBICHHBIX BaKaHCHIA;

— IpOTHO3UpOBaHKe 3apaboTHO# miatkl B obiactu IT Ha 2030 ro.

s npenmetHoit ob6nactu «CouuanabHble CETU» B POJM CTaTUCTHMUECKUX 3a/lady aHaliu3a
MOTYT BBICTYIIATh:

— ONpeJeNIeHHe EPEeYHs TOPOO0B, U3 KOTOPBIX B BY3bl MOCKBBI MPUE3KAIOT JJIS
MOCTYIUICHUSI aOUTYPUEHTHI, B TOM UUCIIE U 3apYOEIKHBIE;

— HaxOXKJCHUs [IePEUHs CTPAaH U TOPOJOB, B KOTOPBIX pabOTaIOT BHITYCKHUKH BY30B
MOCKBBI;

— YCTaHOBJICHHUE MMapaMETPOB KOPPENALIUY HOMYISIPHBIX TEM 00CYKJICHUI B COIMAIbHBIX
CETSIX C COOBITUSMH B HOBOCTSIX.

HccnenoBaTenbcKUMHU 3a1a4aMHu JUTSI COLUANBHBIX CETeH MOTYT OBITh:

— MPOTHO3UPOBAHUE KOJINYECTBA MIPUE3KNX AOUTYPUEHTOB B By3bl MOCKBHI;

— MOUCK CKPBITBIX 3aBUCUMOCTEH MEX Iy POJAHBIM TOpOJAOM abUTypueHTa 1 MOCKBEI.



JlaGopaTopnasi paGora

®OPMUPOBAHUME HABOPA JAHHBIX

Bo BpeMs BBITIOJTHEHHS TPOEKTA MOKET NOTPEOOBATHCS paboTaTh ¢ MHPOpMALIUEH pa3HOTO
tuna. TpaaulMOHHO NPUHATO BBIJAENATH YETHIPE THUIA JAHHBIX: CTPYKTYPUPOBAHHbBIC JAaHHBIEC,
MOJIyCTPYKTYPUPOBAaHHBIE JAHHBIE, KBa3UCTPYKTYPUPOBAHHBIE JAHHBIE U HE CTPYKTYPHUPOBaHHbIE
nanneie. Ha puc. 1 mpuBenena ximaccudukanus wHbopMmanuud no TumaMm. llpum stom crout
OTMETHUTh, YTO 00BbEM 3aHHUMAEMBbIX JAHHBIX PACTET C YMEHBIIEHHUEM UX CTPYKTYPUPOBAHHOCTH.

NHdopmauma

He

n
CTpYKTYpUpOBaHHAaA ONYCTPYKTYPUPOBaHHaA KBa3uUCTPYKTYpUpPOBaHHS CTpYKTYpHpOBaHHas

PocT obbema uHdopmaLnm
Puc. 1. Knaccudukarus nadopmaiuu no Taiy

HcnonHuTenb caMOCTOSATENBHO BBIOUPAET THM JAaHHBIX, C KOTOPBHIM B AalibHEHIIEeM Oyaer
paboTaTh, HO TpeOyeTcsl MPUHUMATh BO BHHUMAaHHE, YTO MOCKOJIbKY B KypCE€ paccMaTpUBAIOTCS
MOJXOJbI U TEXHOJOTUU OOpaOOTKM MMEHHO OOJBIIOTO 00BEeMa NaHHBIX, TO ISl BHIOpAHHOM
MPUKIATHON 00JIacTH peKOMEHAyeTcs HMEeTh i IpoBeleHHs aHanu3a He MeHee 2 [0
CTPYKTYPUPOBAHHBIX WJIH HOJYCTPYKTYPUPOBAHHBIX JAHHBIX, €CIIM HE HCIOJIB3YIOTCS METO/IBI
aHaJlM3a HECTPYKTYPUPOBAHHOTO KOHTEHTA. B ciydae, eciau MCHOJIB3YIOTCS METOJbI aHaIu3a
HECTPYKTYPUPOBAHHOTO KOHTEHTAa, TAaKOr0 Kak M300pa)KeHUs, ayauo- U BHJICO3AIUCH, TO
PEKOMEHTyeMbIii MUHUMAJIbHBIN 00beM uHbopmaruu - ST°6.

Oco00 CTOUT OTMETUTH, YTO B HEKOTOPBIX CIydasx 00eCIeYUTh YIOBICTBOPEHUE KPUTEPHS
1o 00beMy JTaHHBIX HEBO3MOXKHO B CBS3HM C MPHUPOJHBIMH U TEXHUYECKHUMH OTPAaHUYCHUSAMU Ha
KOJIMYECTBO MPEAO0CTABISAEMbIX TJAHHBIX HCTOYHUKOM.

BaxxHbIM  acmekToM HUCHOJB3YeMbIX Ui aHaiu3a JAHHBIX — SBISETCS  IOJHOTA
aHAJIM3UPYyeMOU BBIOOPKU. VICHIOMHUTENI0 pEeKOMEHIyeTCs YOEIUThCS B TOM, YTO HCXOIHAS
BBIOOpKA JOCTAaTOYHA JUTsl POBEICHUS UCCIIEIOBAaHUN U cOOpa CTATUCTUYECKUX JaHHBIX.

B mpoekTe He npeaycMOTpeHo MpeIoCcTaBlieHne TOTOBOTO Habopa JaHHbIX (aHrL., Data Set)
IUIsL pelleHus cOopMyTUpOBaHHBIX 3aj1au aHanuza. Ciymarento TpeOyercsi caMOCTOSTENbHO
copmupoBaTh cOOCTBEHHBIH Habop JaHHBIX. IIpu 3TOM 3Tan cOopa JaHHBIX SABISETCS OJHUM U3
CaMbIX TPYJIOEMKHX 3TaroB MIPOEKTa.

ITomous B ¢opmMupoBanuM HaboOpa AAaHHBIX MOTYT Web-pecypchl, MpPeIOCTaBIISIONINE
nporpammHusblit API st nomydenus nuadopmanyu B Buje popmaroB xml, jSon UM J1r000M APYroM
dopmare.

Onnum u3 Takux pecypcos ssisieTcs MutepHer-pecypc Head Hunter, nmpenocrasnsromnuii
uHpopManuio o paboToAaTeNnsaM, BakaHCUSAM U couckaressiM. Ha paccmarpuBaeMoMm pecypce B
pazzgene sl pa3pabOTUYMKOB IMPEJCTABICHO KAYECTBEHHOE M JIETallbHOE OMNMCAaHUE TOro, Kak
UCIOJb30BaTh MporpaMMubie nHTepdelicel (API) cepBrcoB ass mosrydeHUs JaHHBIX, KAKUE TUIIBI
HTTP-3anpocoB Heobxomumo otmpaBiare Ha kakwe anapeca (URL). C wucmnonb3oBanueM
nporpammHoro uarepgeiica pecypca Head Hunter moxHo chopmupoBats Habop JaHHbIX g0 100
I'6 undopmarun, KoTOpbIid comepkut npudnuzurensHo 17 000 000 BakaHCHil 32 BpeMeEHHOI



npoMexyTok oT 2002 roxa no 2017 roxa, a taxke uHpopmanuio npudmusutensHo o 800 000
KOMITaHHSIX. ITOr0 Ha0Opa IaHHBIX BIIOJIHE JJOCTATOYHO VISl BHITIOJIHEHHS MIPOCKTA.

JInst morcka Ipyrux pecypcoB, MPEIOCTABISIONINX IPOTrPaMMHBIC HHTEP(EHChI OTYyYSHHUS
uHpOpMAIMK, PEKOMEHYeTCsl HMCIIOJb30BaTh CEPBHUCHI-arperatopbl. Takue CEpBUCHI OOBIYHO
XpaHsAT MepeveHb CANTOB, JJIsl KOTOPBIX JOCTYIHBI IIporpaMMHbie nHTepdercol. [Ipeamnourenue
CTOWT OT/JaBaTh HAIIMOHAIBHBIM PECYpCaM, HEXKEIH 3apyOeIKHBIM.

OnHum u3 TaKUX CEpBUCOB-arperaTopoB SIBIISICTCS pecypc,
http://www.programmableweb.com u Web-Scraping - KOMIbBIOTEpPHas TEXHOJIOTH,
MO3BOJISIONIAS U3BJIEKATh HH(pOpMannio ¢ IHTEpHET pecypcos.

Eme omauM crnocobom mnosydenuss uHpopMaimu ¢ WHTEpHET pecypcoB SBISETCS
TEXHOJIOTUU Web-scraping, mo3possironue n3 HTML-pa3meTku cTpanui

cailToB moJiyyaTh MH(pOpMaIUIO B Buae csv, xml unu apyrux ¢popmaron. K TexHosnorusam
web-scrapping MmosxHO oTHecTH: import.io, Jaunt, JSoup u apyrue.

e Import.io. [DnekTponHsIii pecypc]. Pexxum goctyma: https://www.import.io/
e Jaunt. [DnekTponHbIi pecypc]. Pexxum goctyna: http://jaunt-api.com/
e Jsoup. [Dnexrponnsiii pecypc]. Pexxum mgocryma: https://jsoup.org/

JlaGopaTropHnas padora

APXUTEKTYPA TIPOEKTUPYEMOM CUCTEMBI

Pa3pabGarbiBaeMbIii  TIPOEKT MOJpPa3yMEBAeT CO3JaHHE MPOTPAMMHOIO  PEIICHHUS,
MTO3BOJISIONIETO aBTOMAaTUUYECKH WJIM TIOJIyaBTOMATHYECKH periaTh cPopMyIHpOBaHHbBIE 3a1a4d
aHaim3a. B ocHOBe pemieHHs MOXeT ObIThb 3ajJ0XeHa OTHOCHTEIBHO MpOCTas, HO
(GyHKIMOHATIbHAS U paciiupsieMasl MOIyIbHas CXeMa.

CrouTr OTMETUTh, YTO TMPOrPpaMMHOE pelIeHHWEe JOJHKHO 00JaJaTh  XOpoliei
MIPOU3BOIUTENBHOCTHIO, THOKMM MacIITaOUpOBaHUEM, OBITh pACIPEICIIEHHBIM U FrapaHTUPOBATh
HAJEeKHOCTh Mepeaun JaHHBIX MEXAy y3laMu cucTembl. Eme oJHON BaKHOW 0COOEHHOCTHIO
paccMaTpuBaeMOil apXUTEKTYpPhI SIBISETCS BO3MOXKHOCTh T'MOKOW HACTPOMKM MPOBOJMMBIX B
cucreme aHanuTuK. Ha puc.l nmpeacraBieHa pekoMeHIyemass MOJAYyJbHas  CXema
pa3pabaThiBaeMOM CUCTEMBI.

Moayne
Moaynb Moaynb Ay Moayns Moaynb
OYUCTKM U
M3BAEeYeHUA npvema 06paboTku p| BM3YanMsaumu
NoAroTOBKM y
JaHHbIX OaHHbIX JaHHbIX
JaHHbIX At mLTaTan

Cuctema XpaHeHKWA
OaHHbIX

(cx)

Puc. 1. MOI[yJ'IBHaH cxXema HpOFpaMMHOﬁ CHUCTCMBbI aHAJIM3a JaHHBIX

HpeI[CTaBHeHHLIﬁ ma0I0H APXUTCKTYPbl HE ABJISCTCA 00s13aTCIPHEIM U CTpOTroO
Sa(l)I/IKCI/IpOBaHHBIM 1 MOXXET BUJOU3MCHATHECA B 3aBUCHUMOCTH OT BBI6paHHOﬁ 3aJa4u aHaln3a U
HCIIOJIb3YEMbBIX TEXHOJIOTHII U MeTOJ0B. Takum 06pa30M, 34 UCIHOJIHUTCIICM IMPOCKTA OCTACTCA
IIpaBO BUAOU3BMCHATH CXEMY, BApbUPOBATH KOJIMYCCTBOM MO,HyJICf/'I U CBs3eH MCKIAY MOOYJIIMU B
TCX TIpaHUNAX, KOTOPBLIC TIIO3BOJIAIOT PCHINTL TMOCTABJICHHYKO 3adady H©W YAOBJICTBOPUTH
TpC6OBaHI/I$IM Ha CUCTEMY, NICPCUUCIICHHBIM BBIIIIC.

Hcnons3oBanue «MOI[yJ'I}I H3BJICYCHUSA NAHHBIX» OCYHICCTBJIACT IMOJIYYCHUC HNAHHBIX W3
JIOKQJIbHOT'O, BHCHIHCTO HWJIM YAAJICHHOTO UCTOYHHKA U IICpCaavy Ux B CUCTCMY. HaHpI/IMCp, €Clin



cOpMHUpPOBaHHBIM HA0Op MAHHBIX HAXOAMTCS HA JIOKAIBHOM JHCKE, TO paccMaTpUBAEMbIi
MO/1yJIb IIPOCTO CYUTHIBAECT HH(POPMAIUIO C JOKATHHOTO JUCKA U MEPEIaeT €€ B MOIYJNb IIpHeMa.

Ecnu nHabop naHHBIX (OpMUpPYETCS M3 YAAJICHHOTO MCTOYHHKA, TO MOMAYJIb H3BJICUCHHS
OCYIIECTBIISICT COSAMHEHUE C YNAJICHHBIM MCTOYHHKOM M M3BJIEKACT MH(OPMAIMIO M3 HETO IO
cpeactBam mpenocTasisieMoro APl ynaneHHOro MCTOYHMKA HIIM JIFOOOTO TMOJIEPKUBAEMOTO
MpoTOKoIa oOMeHa MaHHBIMH. CTOMT OTMETHUTB, YTO MOJYJIb HM3BJICYCHHS JaHHBIX 00Jamaer
pPSAIOM  XapaKTePHCTUK, TaKWX KaKk CKOPOCTh W3BJICYCHHS W CKOPOCTh mepenaud. B
pa3pabaTbiBaeMOi CHUCTEME JUISl TIPOBEACHUS HArpy304HOTO TECTHPOBAHUS MTOTOBOM CHCTEMBI
CIIEYET MPEeyCMOTPETh BOZMOKHOCTh BapbUPOBAHUS [IEPEUHCIICHHBIX TAPAMETPOB.

[TockonbKy mpearnonaraeTcsi, 4To MPOEKTUpyeMasi CUCTEMa JIOJDKHA padoTaTh ¢ OOJBIINM
00BEMOM JTAaHHBIX U CUCTEMA, B TEOPHUH, JOJDKHA 00ECTIeYMBaTh BHICOKOCKOPOCTHON M HA/ICKHBIN
BXOJIHOM TOTOK JAaHHBIX, TO «MOJYJbh NpHUEMa JTaHHBIX» JIOJDKCH TapaHTHPOBATh MOJYYCHHE
MH()OPMAIMOHHBIX TTAKETOB OT «MOTYJISI U3BJICUCHHS», HX JOCTABKY B CHCTEMY XPAHEHUS JJAHHBIX
(CX ) u oTcyTcTBUE NOTEPSIHHBIX TAKETOB. /1711 y10BAETBOPEHHSI 3TOMY TPEOOBaHUIO BO3MOKHO
WCIIOJIb30BaHUE OpOKEPOB COOOIICHW B MoOJyJie Tpuema JaHHbIX. K Takum Opokepam
coobmenuit otHocarcst RabbitMQ, Katka u gapyrue cucrtemsl, yIoBIETBOPSIOIINE TPOTOKOIY
AMQP.

RabbitMQ. [OnekrponHsIii pecypc]. Pexxum noctyma: https://www.rabbitmg.com/

Apache Kafka. [Dnexrponnsrii pecypc]. Pesxxum mocryma: http://kafka.apache.org/

AMQP - Advanced Message Queuing Protocol. [Dnextponnsiii pecypc]. Pexxum nocryma:
http://www.amgp.org/

«Moaynb OYHCTKH W IOATOTOBKH JAaHHBIX» OTBEYAET 3a OYHCTKY CBHIPBIX JaHHBIX,
MOCTYIUBIITNX OT MOJYJS MPHEMa, UX TMOMEIICHUE B XPAaHWIHIIE NTPH HEOOXOJIUMOCTH, WJIH, B
cirydae oOpaboTKH B peKUME peaTbHOTO BPEMEHH, UX Mepeady HEMOCPEACTBEHHO 00padOTUHKY.

3ayacTyi0o TpU MOMYJIE B COBOKYITHOCTH: W3BJICUCHHE, MPHUEM U OYHCTKA, (POpPMUPYIOT
npouecc, wu3BecTHbi kKak ETL-mpouecc. CyiiecTByeT OrpoMHOE  4YHMCJIO  TOTOBBIX
MHCTPYMEHTAJIbHBIX CPEJICTB, KOTOPbhIC MOJICPKUBAIOT AaHHBIN mporecc. Hampumep: Talend
Open Studio, Data Science Studio, GeoKettle u ap. IIpu BbIOTHEHHH TPOCKTA 11€I€CO00Pa3HO
HCMOJIb30BaTh ToTOBble ETL-MHCTpyMEHTHl [UIsi pealin3alvi TMOCTaBJIEHHBIX 3anad. Ho
00s3aTeNbHBIM SIBJISICTCSL  YCIIOBUE COXpaHEHHsI CHOPMYIUPOBAHHBIX CBOMCTB CHCTEMBI IIO
MIPOU3BOIUTEIBHOCTH, MAaCHITAOUPYEMOCTH U HA/IEKHOCTH.

«Moaynb 00pabOTKH JaHHBIX» B 3aBUCUMOCTU OT CIICHApHUS HCIOJIb30BAHUS CHCTEMBI
MOJIy4aeT JaHHbIe U3 « XPaHUJIUILA» WIH HEMOCPEICTBEHHO C MOAYJIS OUUCTKU U TOArOTOBKU. OH
COJICP’)KUT OCHOBHYIO JIOTMKY 0OpaOOTKM JaHHBIX C HCIOJb30BAaHUEM, HampuMep
(http://spark.apache.org/) u MeTO0B MaIIMHHOTO OOYYCHUSI.

[Tocne 06paboTKH JaHHBIE MTEPENAIOTCS Ha «MOAYIb BU3yaIH3alluu Pe3yIbTaTOBY, KOTOPHIT
OCYILIECTBIISIET OTOOpakeHHEe Pe3ylbTaToB 00pabOTKM B BUJE JUArpaMM, rpapuKOB HIIA MOXKET
Jla’ke HAHOCUTH 0COOBbIe OTMETKH Ha UHTEPAKTUBHYIO KapTy.

[IpoekT 1o aHaIUTHUKe JaHHBIX MIPEAINOIaraeT He JIMHEHHOE BhIMOJIHEHHE, 2 UTEPAIIMOHHYIO
paboTy, TO €CTh Ha KaXKJIOM 3Talleé MOTY OBbITh BBISIBICHBI HEIOYETHI, HCIPABICHUE KOTOPBIX
TpeOyeT BO3BpallleHUsl K MpeablaylieMy 3tany. Hampumep, Ha 3Tane peanusalnuyd ajiropuTMa
aHalM3a B MOAYJe 00OpabOTKU MOKET CTaTh OYEBUIHBIM, YTO UCIOJb3yeMasi MOJETh JaHHBIX HE
J0CTATOYHO TOJIHA (2 UMEHHO, TpebyeTcs Jo0aBIeHUE OHOTO HIIM HECKOJIBKUX HOBBIX MoJeil). B
CBSI3M C ATHM TpeOyeTcs BHECTH M3MEHEHUS B «MOJAYIb OYHCTKH U TOJTOTOBKU TaHHBIX» WU
Ja)Ke B «MOJIyJdb W3BIEUYEHHUS JaHHBIX». Fcxoas w3 3TOro, 0co00 BaKHBIM SBISETCS
MIPOIyMBIBAaHUE aPXUTEKTYPBI MOJIYJEH C 3a/1eioM Ha Oyylee paciiupeHue, COpoBOXKACHNE U
noAsiepkKy. Elie oHOM mpruuHO 00paTUTh BHUMaHKE HA BO3MOXKHOCTh PACIIUPEHUS CUCTEMBI
SBIISIETCS. HEOOXOJMMOCTh TPOBEICHHS HECKOJIBKUX UTepalluidi U pa3pabOTKU pa3IMIHBIX
IITOPUTMOB BBIYUCIICHUH JJISl IOMCKA CKPBITHIX 3aBUCIMOCTEH M MIPOTHO3UPOBAHUSI.

CoBOKYIMHOE MCMOJIb30BaHUE MPEICTABICHHBIX MOJAYJEH MO3BOJSIET M3YYHTh BCE JTaIlb
YKU3HEHHOTO IHMKJIa TTPOEKTa MO aHaJUTHKE, HAYMHAs ¢ 3Tana cobopa nHpopMalmu, 3aKaHInBas
ATANoOM MPEICTaBICHHSI Pe3yJIbTaTOB M BHEIPEHHSI TOTOBOTO MPOJIYKTA.



[Tpunoxxenue 2

OneHo4HbIe Cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KyTO‘{HOi/i aTrecranmuu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPpEeACTBA IJIA IIPOBECACHUS HpOMe)l(yTOqHOﬁ aTrecranmum:

Ko nnaukaropa

Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN

OneHouHbIE CpesicTBa

[TK-4: O6nagaet cmocoOHOCTHIO K pa3padOTKe KOMIIOHEHTOB CUCTEMBI YIIPABJICHHS 0a3aMU JaHHBIX, OTJIAJIKE pa3padaThIBAEMOI CHCTEMBI YITPABIICHHU S
0a3zaMu JTaHHBIX, TOKYMEHTHPOBAHHUIO Pa3pab0TaHHON CUCTEMBI YIIPaBJICHHUS Oa3aMU TAHHBIX B IIEJIOM M €€ KOMIIOHEHTOB U COTIPOBOXKICHUIO CO3/TAHHOM
CHUCTCMBI YITPABJICHHUA Oaszamu JaHHBIX

[1K-4.1

Onpenenser He0OX0UMOCTh pa3paboTKU
KOMITIOHCHTOB CUCTEMBI YITPABJICHUA Oazamu
JAHHBIX

HepeueHb meopemuvecKkux 6onpocoe

1. OcHOBHbBIE HampaBiIeHUS Pa3BUTHSI METOI0B OOPaOOTKHU M XpaHEHUs
JAHHBIX.

2. Volume.

3. 3akoH Mypa.

4. Velocity. Variety.

5. dpeitmBopk Hadoop.

6. [IpoGiemMa xpaHeHHUsI HECTPYKTYPUPOBAHHBIX JIaHHBIX.
7. IIpo6iema mpeoOpazoBaHus JaHHBIX.

8. CeMaHTHYECKHE aHATU3ATOPBI.

9. CamooOyuarorniecst aBTOMATHI.

10. Oracle Big Data Preparation.



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

Ko nnaukaropa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

11. Ananutuka Big Data — peanuu u nepcriektuBbl B Poccuu u mupe.
12. Data Mining.

13. KpayncopcuHr.

14.C™menienye U UHTETpaLMsl JaHHBIX.

15. baswr mannbix s Big Data.

16. MammaHOE 00yJYeHHE.

[1K-4.1

[1K-4.2: OuenuBaeT Ka4yecTBO pa3pabOTKH
KOMIIOHEHTOB CHCTEMBI yIIpaBJeHUs 0a3aMu
JTAHHBIX

IIpaxmuueckue 3a0anus

Hadoop umeet BbICOKHI ypOBEHDb UCIIOIB30BaHus B [ T-KOMIaHusIX, qaHHAS
TEXHOJIOTUSl HAUMHAET BCE IIMPE BHEAPSTHCS B PA3IMUHBIX CEKTOpax paHKa,
BKJIIOYAsi IPOU3BOJICTBO, IPABUTEIHCTBEHHBIC YUPEIKICHHUS, YUPEIKICHUS
3paBooxpaHeHus. Heo6X01MMO BBINOHUTE CJIEAYIOLIUE 3aauu:

— BBISIBUTH NpeumyniecTBa u Hegocrtatku Hadoop;

— IpOaHAIU3UPOBATh CTPYKTYPY M OCHOBHBIE 3Tanbl BHeApeHus: Hadoop;

— HMCCIIeIoBaTh OCHOBHBIE HepocTaTki Hadoop.

3aoanus na pewenue 3a0au uz npoghecCcUoOHAILHOU 001ACMU, KOMNIEKCHbLE
3a0aHus

IIposecTn ananus knacrepa MongoDB :
— MPOAHAIU3UPOBATE BO3MOXKHOCTH, MpeaocTasisieMble MongoDB;
— MPOAHAIM3UPOBATH ATAIBl Pa3BepThIBaHU KiacTepa MongoDB;
— MPOAHAIU3UPOBATE CTPYKTYpY Kiactepa MongoDB.

HpOBeCTI/I aHaJIn3 MOﬂgODB C TOYKH 3pCHHUA 3aMCHBI TPAAULIUMOHHBIX



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

Tecmun

1. Yro sBisieTcss OTIMYUTEIbHOM 0co0eHHOCTRI0O NOSQI?
a) BeprukanpHas mMacmrabupyeMocThb

0) Crnoxusrit API

B) HepeassumonHocTn

r) XKecTko 3amaHHas cxema JTaHHBIX

2. OcnHosnas uaest NoSQL B/

a) locTuyb JMHEHHOH MACIITAOUPYEMOCTH NMPH 00JILILIOM YHCJIE
y3JI0B BEPHO

0) Jloctiup GonbIIIeH CKOPOCTH pabOTHI
B) YBenuueHnue BMecTumMoctu b/[

r) O6neryenue pabotsl ¢ b/

3. Yto u3 HNCPCUUCIICHHOI'O OTHOCUTCA K KOHCYHO-COI'JIaCOBAHHBIM
xpanmnumam (Eventually Consistent)?

a) Google BigTable




Ko nnaukaropa Nuaukatop JOCTUKEHUS] KOMIIETEHIUN OLieHOYHbBIE CpE/ICTBA

0) CouchDB
B) MongoDB

r) Cassandra

[1K-9: Bnaynenue 3HaHUSMU U HaBbIKAMU pa3pabOTKH MPOEKTHOW JOKYMEHTALMU 110 POEKTUPOBAHUIO UHTEP(DENHCOB, CO3TaHIIO0 METOIUK OLIEHKU
UHTEpPENcoB, KOHIENTYaJIbHOMY IPOEKTUPOBAHUIO HHTEP(ENHCOB U CO3JJaHHUIO CTPYKTYPHBIX PYKOBOJICTB IO MPOEKTUPOBAHUIO HHTEP(EIicoB

IK-9.1 OreHUBaeT Ka4eCTBO MPOEKTUPOBAHUS U Ilepeuenv meopemuueckux 60npocos

pa3paboTKU CIOXKHBIX UHTEP(EICOB .
1. ckyccTBEHHBIE HEMPOHHBIE CETH.

MPOTPAMMHOTO 00eCTIeUeHUs
2. Pacnio3naBanue o0pasos.

3. IIporHo3Hasi aHaJIUTHKA.

4. UMHUTalTMOHHOE MOJIETUPOBAHKUE.

5. IIpocTpaHCTBEHHBIN aHAIM3.

6. CTaTUCTUYECKUI aHAJIN3.

7. Busyanuzanus aHaTUTHYECKUX JaHHBIX.
8. SI3eiku mas Big Data.

9. dpeiimBopku 1ist Big Data

10. Big data: mpumeHeHHE U BO3MOKHOCTH.

11. Pemienus Ha ocHoBe Big data.

12. Peirok Big data B Poccumn.
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Ipaxmuueckue 3a0anus

1. O3HaKOMbTECH C JOCTYIHBIMU CHOCOOaMHU 00pabOTKM NaHHBIX. s
IPEUIOKEHHBIX IPENoJIaBaTeieM JaHHBIX BbBIIOJHUTE KOHCOJIMJALMIO,
TpaHchOopMaInio, BU3yaTU3alNi0 JaHHBIX.

2. BoinonHuTe NOCTpOEHNE aCCOIMATUBHBIX MPABUIT TSI TPEIOAKEHHBIX
IpenojaBaTesieM JaHHBIX, UCHOJb3yd pa3zuyHble MapaMeTpbl MOCTPOEHUs
accolMaTUBHBIX MpaBmwil. CpaBHUTE NOJIy4YeHHbIE pe3yiabTaThl. Onumure 4-5
ACCOLIMATUBHBIX MPAaBUJI, TOJYYEHHBIX B X0/I€ BBINOJIHEHUS paOOTHI.

3. Hcnonb3ys MEXaHU3M KJIacTepU3allMK peaii30BaHHbIN Ha alroputMe
K-means, OCHOBBIBasICh Ha JITAHHBIX MPEUIOKEHHBIX MPETOIaBaTeIeM, PEIIUTe
3aauy pachpeleieHus] JaHHBIX Ha KiacTepbl W BBISBICHUS CKPBITHIX

3aKOHOMEPHOCTEN. [Ipoananusupyiite MTOJTYyYUBIIYEOCS KApTUHY
pacrnpeneneHusl.
4. [TocTpoiiTe NPOrHo3 i MpeUIoKEHHBIX MPENoJaBaTesIeM JaHHBIX C

MOMOIIBIO JIMHEHHOW perpeccur. [lpoaHanu3upyidTe TMOCTPOEHHYIO C
MTOMOUIBIO JIMHEHHON PErpeccuy MOJIEb IMTPOTHO3A.

5. [Toctpoiite kapThl KoxoHeHa sl MpeAsiOKEHHBIX MPErnoaaBaTeieM
nmanHblx.  [Ipoanamusupyiite  pesynbrarel.  Mcmonb3ys — pasinyHbie
oToOpakeHus kapThl KoxoHeHa, mocrpoiite 3-4 mpaBuia.

6. [TocTpoiiTe nepeBo pelieHus i MPEAJOKEHHBIX MPernoaaBaTeaeM
naHHblX. [lompoOyiiTe uCHONB30BaTh pas3iuyHble 3HAUEHUS IapaMeTPOB
oOyueHus1 JepeBa pelIeHus U CpaBHUTE MOJyuyeHHbIC AepeBbsi. BriBenute 5
IpaBWJI U3 MIOCTPOCHHOTO JepeBa peuieHuid. [IpuBeaure 4-5 nmpumepos, Ais
KOTOPBIX MOYKHO HCITI0JI30BATh METOJT 00pabOTKHU IEPEBO PEHICHU.

3aoanus na pewenue 3a0au uz npogheccUoHAIbHOU 001ACMU, KOMNIEKCHbLE
3a0aHus

AHanmu3 TpUMEHEHHS
1. Big data B 6aHkax.

2. Big data B 6usHece.




Ko nnaukaropa
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3. Big data B mapkeTuHre.
4. Big data B mpOMBIIIUICHHOCTH

Tecmur
1. Kakas xommanus co3aana rexuosnoruto MapReduce?

a) Google

6) Yahoo

B) EMC

r) Oracle

2. Yto o3nauaer TepmuH «Big Data» B nHGOPMAIIMOHHBIX TEXHOJIOTHUIX?
a) KommiekcHsiii Habop METOAOB M5l co3aaHus GaitaIoB OOIBIIOT0 00hEMa

0) KommiekcHbIii HA00pP MeTO/I0B 00PA0OTKH CTPYKTYPUPOBAHHBIX H
HECTPYKTYPHPOBAHHBIX JAHHBIX KOJIOCCAIbHBIX 00EMOB

B) Daiiiibl ¢ OOJBITUM KOJUYECTBOM JIAHHBIX

F) HpeI[CTaBJ'IeHI/Ie BpCMCHU, JHA, MCCALld U I'0JIa B KAYCCTBC 3HAYCHU
KOJIMYCCTBA MUJIJIMCCKYH, ITPOLICAIINX C HaYalIa Hauien OPbI

3. JlaHHBIE MMEIOLIHE ONPEIEICHHBIN THII, JOPMAT U CTPYKTYPY
(Hampumep: TpaH3akIMOHHBIE JAHHBIE) SIBJISIOTCS
a) CTpyKTYypHpPOBAaHHBIMHU

6) [TomycTpyKTYpUpOBaHHBIMU
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B) KBasucTpykTypupoBaHHBIMU

r) HectpykrypupoBaHHbIMU




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

[IpomexyrouHas arrecTalys 0 JUCLUIUIMHE BKIIIOYAET TEOPETUYECKHUE BOIIPOCHI, IIO3BOJISAIONINE
OLICHUTh YPOBEHb YCBOCHUS 00YUAIOIIMMHUCS 3HAHUW, M IPAKTUYECKUE 3aJJaHMs], BBISBIISIOIINE
cTerneHb CPOPMUPOBAHHOCTH YMEHUH M BIIaICHUI, TPOBOIUTCS B (hopMe 3aueTa ¢ OLIEHKOM.

Iloxa3zarenau n KPUTCPUHU OLNCHUBAHUS:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00yJaromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
C(OpMHPOBAHHOCTU KOMIIETEHIIUM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOE 3HaHUE
y4eOHOro Marepuaia, CBOOOIHO BBIIOJIHAET MPAKTUYECKHUE 3aJaHUs1, CBOOOJHO ONEPUPYET
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYalUsIX MOBBIIIIEHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomuio» (4 6amia) — oOydaromuiicss JeMOHCTPUPYET CPEAHUI YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMH@TGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHHUA OCBOCHEBI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHAIUTUYCCKUX OIICpaluiax, IIEPEHOCC
3HAaHUU U yMeHI/IfI Ha HOBLBIC, HCCTAHJAPTHBIC CUTYyallUuH.

— Ha OLIEHKY «yJA0BJIeTBOPUTEIbHO» (3 Oaia) — o0ydyaroniuiicss 1eMOHCTPUPYET MOPOrOBBIN
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITAIN JIOTTYCKAIOTCS
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACTHHBIX 3HAHHI, YMEHHI, HABBIKOB, 00YyJarOIIHANCS
UCTIBITHIBACT 3HAYUTEIILHBIC 3aTPyJHEHUS IIPH ONIEPUPOBAHNY 3HAHMSIMU M YMCHHUSMH TIPH UX
MepeHoCe Ha HOBBIE CUTYaIHH.

— Ha OIICHKY «HeYA0BJEeTBOPUTEILHO» (2 6amia) — oOydJaromuiics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOro MaTepuaa, J0MycKaeT CyleCTBEHHbIE OIIMOKHU, HE MOKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «Heyd0BJIeTBOPUTEeIbHO» (1 6arn) — oOyuaromuiics He MOXKET NOoKa3aTh 3HAHUS Ha
ypOBHE BOCIPOU3BEICHUS U 00bsACHEHUSI HHGOPMAIH, HE MOKET MOKa3aTh MHTEJUIEKTYyalIbHbIE
HABBIKU PELIEeHUS MPOCTHIX 3a/1a4.
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