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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

JIMCIMITIMHA TIPEAOCTABISIET NMPAKTHYCCKHE 3HAHUS O OOJBINUX JAHHBIX, aHAJTUTHKE
JAHHBIX U HHCTPYMEHTaX MO paboTe ¢ OOJbIIUMHU AaHHBIMH. Llesb JAUCHMIUIMHBI COCTOMT B
00yuenuu 3pPEKTHBHOMY MCITOIB30BAHHIO OCHOBHBIX METOIOB aHAIUTHKU OOJIBIINX JTAaHHBIX. B
pesyinbTare 0o0ydeHHs (GOPMHUPYETCS yMEHHE HCIOJIb30BaTh COBPEMCHHBIC TEXHOJOTHU H
UHCTPYMEHTAJIbHBIE CPe/ICTBA 1Mo padboTe ¢ Oonbimmu aanueiMu (Hadoop, MapReduce, Spark,
NoSQL, s3pik R 1 1p.).

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Juctumuina [udposbie TexHoMOrHH 00paboTKK MOTOKOBEIX Big Data BxoauT B 4acTh
y4eOHOTO 1m1aHa GopMupyeMyro ydacCTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUH 00pa30oBaTeIbHOM
IPOrPaMMBI.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

WuTennexryanbHble CUCTEMbI

MeTo/1b1 ¥ CpeICTBa BBICOKOTIPOM3BOAUTEIHLHOTO IPOrPaMMUPOBAHUS

[udpossie mpoMbIIUIEHHBIE HHPOPMAIIMOHHBIE CHCTEMBI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

BrimonHeHue u 3aniuTa BEITYCKHOM KBATH(UKAMOHHOM pabOTHI

NudopmaninoHHO-yNpaBisSIONIe CUCTEMBI IPEANPUATUI U OpraHu3alui

MeToabl ONITUMH3AIMH 1 UX IU(POBast peaan3ariist

Oracle Database: mnpoxBuHyTBIE acleKThl MPOrPAMMHPOBAHHMS M HACTPOUKH
MIPOU3BOTUTENIEHOCTH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoenus aucuuruivHbl (Moaynst) «LludpoBbie TexHonornn od6paboTKH
noTokoBbIX Big Datay oOyuaroruiics: 10keH 0071aaTh CIeTYIOIUMA KOMICTCHIIUSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[1K-4 Ob6namaer CmoCOOHOCTBIO K Pa3pabOTKE KOMIIOHEHTOB CHUCTEMbI YIpaBiIeHHsS Oa3zamMu
JNAHHBIX,  OTJIAAKe  pa3padaTblBaeMOHl  CHCTEMBl  yOpaBleHHs  0Oa3amMH  JaHHBIX,
JIOKYMEHTHPOBAaHUIO DPa3pabOTaHHOM CHCTEMBl yIpaBieHUs 0a3aMM JaHHBIX B II€JIOM U €€

KOMITOHEHTOB U COTIPOBOXKJICHHUIO CO3/IaHHON CUCTEMBI YIIPABICHHS 0a3aMHU TAaHHBIX

[1K-4.1 Omnpenensier  HEOOXOAMMOCTh  Pa3pabOTKH  KOMIIOHEHTOB  CHUCTEMBI
VIpaBJICHUS Oa3aMH JaHHBIX

[1K-4.2 OrneHrBaeT Ka4yecTBO pPa3pabOTKH KOMIIOHEHTOB CHCTEMBI YIPaBICHUS
0asaMu JaHHBIX

[1K-9 Brnamenue 3HaHWSAMH W HaBBIKAMH Pa3pabOOTKM TPOEKTHOH JIOKYMEHTAIMH 10
IPOEKTHUPOBAHUIO MHTEP(ENHCOB, CO3TAaHUIO METOJUK OIEHKH MHTEepP(EcoB, KOHIETyaIbHOMY
MIPOEKTUPOBAHUIO MUHTEP(PEICOB U CO3AAHUIO CTPYKTYPHBIX PYKOBOJACTB IO MPOEKTUPOBAHUIO
unrepdelicon

[1K-9.1 OneHuBaeT KadyecTBO TMPOEKTUPOBAHUS U pa3pabOTKU  CIOMKHBIX
uHTEepEiCOB MPOrpaMMHOr0 obecreyeHHsI




4. CTpyKTypa, 00b€EM U colepKaHne TUCHHUIINHBI (MOLYJI5)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuul 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 34,1 akaj. 4acoB:
— ayauTopHas — 34 akaJ1. 4acos;

— paeayautopHas — 0,1 akan. 4acos;

— camocrosTenpHas padorta — 109,9 akan. yacos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

®dopma aTTecTalluM - 3a4ET C OLEHKOM

AynutopHas s s
o | xomrakTHAs pabora E E Dopma TeKyILEro
Paznen/ Tema § (B axaz. acax) E [ Buzn . KOHTpOIA Kon
N — : g O |camocrosTenbROl | ycneBacMOCTH U KOMITETeHIIHH
O g £ paboTsl MIPOMEKYTOYHOH
Tlek. mab. | MpaKT. z aTTeCTalyu
3aH. 3aH. | QO &
1. Beengenue B OonplIne NTaHHEBIE.
Metoabt MHOT'OMEPHOTO
CTaTHCTHYECKOTO  aHAIM3a W
aHanu3a HEYHCIIOBOU
nH(OpMaIH
1.1 Omnpenenenre OOJBIIMX . loaroTosKa K
JaHHBIX W TPUIMHBI HX
TIOSIBIICHUSI. IIpumepst N1abopaTopHLIM
BO3MOXHOCTEH /1151 Ou3Heca. 7 I;i?lf(f::ime 1. becena -
Pazimmune mexay Business JI'a6O ATODHEIX obCyKaeHune
Intelligence u Big Data. 3 R/ATT 15 gaﬁof 2. TIposepka T1K-4.1, TIK-
DakTOpHBIN aHaIn3. 3 HWHAWBHUIYaJIbHBIX 4.2
JMCKpUMHUHAHTHBIA aHAJHU3. CaMOCTOS;TCJ'IbHOC 3aJaHuN
Knacrepusiii aHaJu3. .| 3. Yernslii ompoc.
Mmuoromepnoe HsyHeHHe yqe? Hon
LIKAJIUPOBAHUE. MeTtopl HI/II/I::;/:TI;%I;
KOHTPOJISI Ka4ecTBa.
Hroro no pazneny 8/411 15
2. TexHomoruum XpaHEHHUS U
00pabOTKH OOJIBIINX JAHHBIX
2.1
BpIcoKOpON3BOIUTENBHBIE 1. IToxroroBka
BBIYHCIICHHUS: 71a00PaTOPHBIM
Pacnipenenennsie 3aHATHUSM
BBIYMCJICHUSI Ha HECKOJIBKUX 2. Beinonnenue 1. becena -
cepBepax, BBIYUCIHTEIbHAS 1a60paToOpHBIX o0cyxeHne MK-4.1 TIK-
napagurma MapReduce.| 3 6/41 249 pabot 2. IlpoBepka 4 2
IIpoext Apache Hadoop u 3. HHIUBUAYATBHBIX '
ero oakocucrema. Apache CamocTosiTensHOe 3a/IaHHI
Spark W ero KOMIIOHEHTBHI. n3ydenue yue6Hoi | 3. VcTHbIi ompoc.
Bbruucnenuss B peanbHOM U Hay4yHOU
Bpemenn, Apache Storm, JIATEPATyphI
Flink.




1. IToaroroBka

1a60PaTOPHBIM
3aHATHSIM
2.2 MacmrabupoBaHue U 1. becena -
2. Brimonnenue
MHOTOYPOBHEBOE XpaHCHHE [ T oOcyxeHue
nmanHeix:  Teopema  CAP. 621 o5 P aGor 2. ITposepka IK-4.1, TIK-
[Mapaagurma NoSQL. p 3 WH/IMBUTYaJIbHBIX 4.2
Kraccnduxamust NoSQL 6a3 : 3amaHui
CamocrosTenpHOe N
JIAHHBIX - | 3. Ycrusrii ompoc.
n3ydeHue yueOHoM
U HAyIHON
JIUTEPATyPbI
1. IToaroroBka x
n1ab0paTOpHBIM
3aHITHUSIM 1. Becera -
2.3 Busyanuzanus JaHHBIX U 2. Beinonnenue o écyxcz[eHI/Ie
pe3yNIbTaTOB aHanm3a: Tab0paTOPHBIX > 1
. IIpoBepka TIK-4.1, TIK-
TexXHUKH BH3YaJIU3aI[1H 8/41 25 pabor POBEp
HHIUBUTYaJIbHBIX 4.2
JIAHHBIX, BBEJICHHE B s3BIK R. 3. I~
Busyanu3zanus nanssix B R CamocrosTenpHOe N
.| 3. Ycrusrii ompoc.
u3ydeHue yueOHon
¥ HAyIHON
JIUTEPATyphl
Hroro no pazneny 20/101 74,9
3. Amnamuthka B OOJBIINX
JIAHHBIX
31 JKv3HeHHBIH LUK
AQHAINTHKA JAHHBIX. Pomm,
HEOOXOJMBbIC JUTSL
YCHENTHOTO CO3IaHuA 1. ITogroroBka k
OpoeKTa 10  AHAIUTHKE 11a60PaTOPHBIM
naHHBIX. CIIOKHBIE METOJBI 3aHATHSM 1. Becexa -
aHanutuku: Knaccudukanms 2. Beinonnenue ) o
obcyxaeHme
3amau againmsa: Text, Data, nmabopaTopHBIX 2 THposepka MK-4.1 TIK-
Web,  Social  Mining. 6/21 20 paGot - poBeh -
WHIUBHAYaIbHBIX 4.2
[lpuMeHeHne  MaIIMHHOTO 3. sanammii
o0ydeHus B aHanuTuke. K- CamocrosTenpHOe .
.| 3. Ycrnsrii ompoc.
means u C-means H3yuYeHHEe y4eOHOU
KJIaCTepU3aLus, U Hay4yHOH
Ki1acCH(UKALHSL. JATEPaTyphI
Jloructuueckass  perpeccus,
aCcCOLMALUH, aNTOPUTM
Anpuopu.
HWroro no pazaeny 6/21 20
Hroro 3a cemectp 34/161 109,9 320
Hroro no mucturinHe 34/1611 109,9 3a4eT C OI[CHKOU




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunronHsle 00pa3oBaTeIbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHI0
0o0pa3oBaTeNbHOTO IMpollecca U IMpelnoyiaraloniie NpsIMyl TPaHCIALMUIO 3HAHUH  OT
IPEenoIaBaTess K CTyICHTY.

@®opmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

JIaboparopHast paboTa — opranu3anus yueOHOH paboThI C pealbHBIMA MAaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0OBEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peaTbHBIX OOBEKTOB.

2. Texnonoruu npobIeMHOro O0y4eHUs] — OpraHu3alus o0pa3oBaTeIBLHOrO IMpolecca,
KOTOpask MPEeoaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTYalui JIJIsl CTAMYJIMPOBAHUS aKTUBHOW MO3HABATEIBHON AEITEIbHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TEXHOJIOTHIA MPOOIEMHOTO 00ydeHUS:

[IpakTuueckoe 3aHaTHEe B (GopMe NPaKTHKyMa — OpraHusanus ydeOHO paboThl,
HalpaBJ€HHAsT Ha pelIeHUE KOMIUIEKCHOMW y4eOHO-TIO3HABATENbHON 3a/ayu, TpeOyromen OT
CTyJICHTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B mpuioxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOYHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. bornanos, E. I1. UHTem1eKkTyanbHbIi aHAIU3 JaHHBIX | IPAKTUKYM JJI1 MariCTPaHTOB
HaIpaBJICHUS 09.04.03 «IIpuknannas uHpOpMaTHUKa» npoduiib MIOATOTOBKH
«HpopMaIMOHHBIE CHCTEMBI U TEXHOJIOTHH KopriopaTuBHOro yrpasienus» / E. 1. bornaHos. -
Bounrorpan : ®I'bOY BO Bonrorpanckuit 'AY, 2019. - 112 c.

2. ®opman, JI. MHoro mudp. AHanu3 00ibIIMX AaHHBIX Tpu nomomiu Excel / ®opman
J.; Tlep. ¢ anrn. CokonoBoit A. - Mocksa :AnsnunHa [1a6:., 2016. - 461 c. ISBN 978-5-9614-
5032-3. - Tekcr : anmektponnbii. - URL: https://znanium.com/catalog/product/551044 (nata
obpamenus: 30.04.2021).

0) JlonostHuTeIbHAS JTUTEPATYpA:

1. 3aposa, E. B. Meroasl Data mining B 06paboTke 1 aHaIM3e CTATUCTUYECKUX TaHHBIX
(pemienus B R) : monorpadus / E.B. 3apoBa. — Mocksa : UTHOPA-M, 2021. — 232 c. : ui. -
ISBN 978-5-16-016814-2. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1240276.

2. CratucTuveckue MeTojbl aHanu3a JaHHbIX . yueOHuk / JL.U. HuBopoxkuna, C.B.
ApxenoBckuii, A.A. Pynmara [u ap.] ; mom oOm. pea. na-pa 3koH. Hayk, mnpod. JLU.
Huopoxkunoit. — Mocksa : PUOP : MTHOPA-M, 2016. — 333 c. — (Bsicuiee obpa3zoBanue:
bakangaBpuar). — www.dx.doi.org/10.12737/21064. - ISBN 978-5-369-01612-1. - TekcT :
anektponHbii. - URL: https://znanium.com/catalog/product/556760 (nmara oOpaieHus:
30.04.2021).

B) MeTonuyeckue ykazaHus:

r) IIlporpammHuoe ob6ecnieyenue u MHTEpHET-pecypcnl:

https://new.znanium.com/catalog/product/551044 ®opman, JI. Muoro tudp. Axanus
Oonpmx gaHHbIX npu nomomn Excel / ®opman 1.; Ilep. ¢ anrn. CokosnoBoir A. - Mocksa
:Anpnuna ITa6i., 2016. - 461 c.



IIporpammHoe o0ecnneuenne

Haumenosanue I1O Ne norosopa Cpok nercTBuUs JIUIEH3UU
MS Office 2007 |y, 135 o1 17.09.2007 Gecepoaro
Professional
STATISTICA B.6 |K-139-08 ot 22.12.2008 0CCCPOUYHO
Anaconda Python |cBo6oaH0 pacipoctpansemoe [10 OECCPOYHO
Oracle SQL
Developer cB00OOHO pacnpoctpansiemoe 110 0eccpouHo
Oracle SQL
Developer Data cB00OOIHO pacnpoctpansiemoe 110 0eccpouHo
Modeler

IpodeccuonanbHbie 6a3bI JTAHHBIX M HHPOPMANMOHHBIE CIPABOYHbIE CHCTEMbI

HazBsanue kypca CchbllIKa

Wndopmannonnas cucrema - ExmHoe okHO noctyma K

URL: http://window.edu.ru/
HHOOPMAIIMOHHEIM PeCypcaMm

HanwmonansHas HH(pOpPMaAITMOHHO-aHATUTHYECKAS URL:

cucrema — PocCUIICKMIT MHJIEKC HAYYHOTO UUTUPOBAHUS h TR . .
ttps://elibrary.ru/project risc.as

(PHUHII) P y-TU/project_ P

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. JlexuunonHas ayautopus aya. 282. MynbTuMeIuiiHbIE CPEeICTBA XPAaHEHMS], TIepeiaul U
IpeJICTaBIeHNs] UHPOpMALUK.

2. Kommbrotepusie kiaccel Llentpa wun(opmamnmonnsix texHonoruii ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIBIOTEPHI, OOBEAMHEHHbIE B JIOKAJbHbIE CETH C BBIXOJOM B
Internet, ocHalieHHbIE COBPEMEHHBIMM MPOTPAMMHO-METOAMYECKUMH KOMILJIEKCAMU  JUIS
perieHus 3a7a4 B 0071acT UHPOPMATUKU U BEIYMCIUTEIbHOW TEXHUKH.

3. Ayauropuu A CaMOCTOSITEIbHON paboThl: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIE 3aJIbI
6ubmuorexu. Bee kiaccel YUT n ACY ¢ nepcoHalbHBIMU KOMITBIOTEpaMH, BbIX0A0M B MIHTEepHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

4. AynuTtopuil 1uisl TpYNIOBBIX U MHAWBUYAJIbHBIX KOHCYJIbTALUN, TEKYIIIETO KOHTPOJIS
U [IPOMEKYTOUHOM artectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. llomemenust Ui camMOCTOSITENBbHOM paOOTHl O0y4aromMXcCs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHMKOW C BO3MOYKHOCTBIO TOJKIIOYEHMS K ceTu «HTepHET» M HaaudueM
JIOCTYTIA B JICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeabHy0 cpeny opranuzamun. Kimaccsr YUT
nACY.

6. IlomemeHuss ans XpaHEeHUS H MPOQWIAKTUYECKOTO OOCITY)KUBaHUS Y4eOHOTO
o0opynoBanus. LleHTp nHpOpMAIMOHHBIX TEXHOIOTUH — aya. 372.



YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4yarouxcst

JlabGoparopHasi padora

BBIBOP ITPEJIMETHOM OBJIACTH

[TocraBnenHast mepes oOydarOIMMUCS 3a/a4a HE MPHBs3aHa K KaKOH-TNO0 KOHKPETHOM
npeaMeTHoi  oOmactu. [lpenmomaraercs OTOMTH OT TNPHHOMIA BBIIOJIHEHHS 3apaHee
MOCTABJICHHBIX M YETKO CQOPMYIMPOBAHHBIX 3a/1a4, YTOOBI MPEAOCTABUTH HCIIOJIHUTEIIO
THOKOCTh ¥ BO3MOXKHOCTH TBOPYECKOT'O ITOIX0/a BRIMOIHEHU. TakuM o0pa3oM, oOydaromemycs
IPEJOCTABIISCTCS BO3MOXHOCTh CAMOCTOSITEIILHOTO BBIOOpa MHTEPECYIOUIeH ero MpUKIaTHON
obJlacTu, HaJl KOTOPOH B paMKax Kypca OyzaeT npoBoanuThes padora. Eciu sxe oOydaromielicss He
UMEET CBOMX COOCTBEHHBIX MPENNOYTCHUH, TO €My IpelylaraloTcs Ha BBIOOP MpeaIMETHBIE
00J1aCTH, IePEUNCIICHHBIC HIDKE!

— «AHaW3 JaHHBIX COIMANBHBIX ceTei». Hampumep, sanekrponnsie pecypcsl Vkontakte,
Twitter, Facebook, LinkedIn u ap.;

— «AHanu3 pelHKa BakaHcuii». Hanpumep, anextponHslii pecypc HeadHunter;

— «Anammu3 punemoBy. Hanpumep: uHTEpHET-IPOEKT «KHHOMOUCKY;

— «AHanu3 )XypHaia 3anpocoB K caiity Wikipediay;,

— «TexHnyeckuii pagap». Ananu3 uHpopmauuu ¢ pecypca StackOverFlow;

— «cmonp30BaHue CYNIECTBYIOIINX PEICHUI 1 HAOOPOB NaHHBIX». Hanpumep, nadopmanus c

pecypca Kaggle (cM. ycioBust BeICTaBIICHHS HTOTOBO# orieHkH). Hampumep, «3amaua TuTaHuKay.

[TpuBeTcTBYIOTCS TEMBI U3 caeayromux odnacrei: «O0pa3zoBanuey, «Haykay,
«3npaBooxpanenuey, «Mapopmannonnsie Texnoaorun» (UT) u ap.

st BeIOpanHO# ipeiMeTHON 0b6s1acTu TpedyeTcst chopmyaupoBath ot 5 1o 20 3amay ams
MIPOBE/ICHUS aHAIM34a. 3a[a4l MOTYT OBITh OTHECEHBI K CJICIYIOIINM 00IaCTsIM aHAITN3a: aHAJIN3
corranbHbIx ceteit (Social Mining), ananu3 Uuatepuer-pecypcos (Web Mining), ananus texcra
(Text Mining), ananu3 ganueix (Data Mining).

Vkontakte. [QnekTponHslit pecypc]. Pexxum nocryna: // http://www.vk.com.

Twitter. [DnexTpoHHbIi pecypc]. Pexxum nocryna: // http://www.twitter.com.

Facebook. [DnekTponnsiii pecypc]. Pexxum gocryma: // http://www.facebook.com.

LinkedIn. [9nextponnslii pecypc]. Pexum nocryna: // http://www.linkedin.com.

HeadHunter — xauecmeennas 6aza pestome M 6akancuili U co8peMeHHble CEPEUCHL TUTS
MOMCKa paboTHI M TIepcoHana. [ DIeKTpoHHBIN pecypc]. Pexxum noctyma: // http://www.hh.ru.
6. KuHOMOMCK — PYCCKOSA3BIYHBIM HMHTEPHET-POEKT, MOCBALIEHHBIM KuHemarorpady,
[DnexTponHsbIit pecypc]. Pexxum noctyna: // http://www.kinopoisk.ru.

Wikipedia — cBoOoaHast 00mIeIoCTyIHAs MYyJIbTHS3bIUYHAS YHUBEPCAIbHAsT HHTEPHET-
SHIUKJIONEUs, [ DNeKTpoHHBIN pecypc]. Pexxum mocryna: // http://www.wikipedia.org.
8. StackOverFlow — momynsipHasi cucTeMa BOIIPOCOB M OTBETOB O IPOrPaMMHUPOBAHUH,
[DnexTponHsIit pecypc]. Pexxum noctyna: // http://www.stackoverflow.com.

Kaggle - anrnos3buHbIi pecypc, MOCBSIIEHHBINH 331a4aM aHaln3a ¥ HayKe O JaHHBIX,
[DnexTponnsii pecypc]. Pesxkxum mocryma: // http://www.kagle.com.
10.  «Twranuk» (anra. Titanic) — OpUTaHCKUI TpaHCATIAHTUYECKHH Mapoxon. «3amada
Turanuka» - co3laHue MOJAETH ISl TPEACKAa3aHUs BBDKMBIIMX TACCAXHPOB IMapoXoja B
3aBHCHUMOCTH OT XapaKTEPUCTHUK MacCaXupa: ero Mo, BO3pact, HOMep KaloThl U T. JI.
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Knaccugukarus 3a1a4 aHaim3a no o01acTsaM npuBeieHa Ha puc. 1.



ObnacTth aHanusa

A 7 -
AHanmacr;c?;;aanbix Haﬂpmjcy:gs:HET AHanu3 TekcTa AHanus [JaHHbIX
(Social Mining) (Web Mining) (Text Mining) (Data Mining)

B Toxe BpeMs 3amauM aHaIM3a MOXHO KJIACCU(HUIUPOBATH [0 THIY: 33/1a4d
CTATHCTHYECKOTO THIA W 33jJauyd HcciefoBaTenabckoro tuma. Kimaccudukanms npusereHa Ha
puc.2.

3aga4yuM aHaamsa

J!’

CTaTUCTUYECKUE MccnegosaTtenbckue
33434 3agaum
y y R v
BocnonHeHue
- Mouck owmnboK B CocTtaBneHume MNMoucK CKpbITbIX
HeaoCTaloULEeN -
MHbOpPMaLun OaHHbIX nporHosa 3aBUCMMOCTEN

Craructuueckue 3ajadyd OTHOCATCS K TPAIUIIMOHHOM 00paboTKe M3BECTHOro Habopa
JTAHHBIX, 00OBEKTOB M UX aTPUOYTOB AJIS MOMYyYEHUS] YUCICHHBIX XapaKTePUCTHK. TpaJulliOHHO
NPHUHITO CYUTATh, YTO CTATUCTHUYECKHE 3a7aud OTHOCATCS K KAaTErOphH OW3HEC-aHAIUTUKU
(Business Intelligence). OHu mpu3BaHbl MOMOYL OTBETHTH Ha BOMPOCH:: «Kakwe 4HCICHHBIE
MoKa3aTelnu MOJy4yWsia oTpacip 3a npouuioe BpeMs?», «Kak mpaBuiabHO HacTpouTh pabouue
MPOIECChl HAa OCHOBE MPOILIBIX, MCTOPUYECKUX NAHHBIX?». MHBIMH clOBaMu, pe3yibTaThl
pelIeHusl CTaTUCTUYECKUX 3a7ad TIOMOTAIOT TOHTH, YTO YK€ MPOU30ILIO B MPOIUIOM M KaK Ha
OCHOBE ITHX JaHHBIX ONTHUMH3UPOBATH OM3HEC WM MPOU3BOJCTBEHHBIE MPOIECCH U MOTYyYUTh
BBITO/1y, 3a4aCTYI0 3KOHOMUYECKYI0. OCOOEHHOCTBIO peain3aliy 3TOT0 TUIIA 33aJJa4U SIBIISIFOTCS:
0OJBIIIOE KOJIMYECTBO 3amucei, Ooyblioil 00beM WHGOpMAlMM W peanu3alus alropUTMOB
00paboTKH cpencTBaMu u (PpeHMBOPKAaMH JIsi BEICOKOTIPOM3BOIUTEIBHBIX M PaCIpeIeTICHHBIX
BBIYMCIICHH.

UccnenoBatenbckne 3amaun  (Data  Science), B OTIMYHE OT CTaTUCTUYECKHX,
MOJIPa3yMEBAIOT TOUCK CKPBITHIX 3aBUCUMOCTEH W TATTEPHOB B JIaHHBIX, BOCCTAHOBJICHHE
HejocTarone MHpopManuy, MOUCK OIIMOOK B JAHHBIX, a TaKXK€ COCTABJIEHUE HEKOTOPBIX
OporHo30B Ha Oyaymee. OCOOEHHOCTBIO OSTOrO THMA 3aJad SBISETCS HCHOJIb30BaHUE
WHHOBAIIMOHHBIX, COBPEMEHHBIX W TMPOTPECCUBHBIX METOJIOB aHaIHM3a, KOTOPhIE B TOM YHCIIE
MO3BOJIIOT IOCTPOUTH CBOETO POJA IKCIIEPTHYIO CUCTEMY.

[Ipu ¢popmynupoBaHuu 3anady aHaau3a HEOOXOAUMO, YTOOBI OBLIM MpPEICTaBJICHbI Ha
VTBEpXKACHHUE 3aqaud M3 Kaxaoi kareropuu. [IpopaboTka kaxkmoil 3amaum aHammsa TpeOyer
nposiBlieHUs (aHTa3uu U COOCTBEHHON 3aMHTEPECOBAHHOCTH B IOJYYEHHWH OTBETa Ha



IIOCTaBJIEHHBIA BOIIPOC, IOTOMY YTO HIMEHHO JIMYHOCTHAS 3aUHTEPECOBAHHOCTh MOYKET MPUBECTU
K BBICOKOMY Ka4€CTBY BBINIOJHEHHUS ITPOEKTA.

Crout npuHATH BO BHUMAaHHE, YTO JaHHbIE, MOJABEpracMble aHAIMU3Y, MOTYT 00JIaJaTh
pPAOOM  HENPUATHBIX  CBOMCTB:  HEIOJHOTA, IPOTUBOPEYMBOCTb, HEKOPPEKTHOCTb U
pa3HOpPOAHOCTh. Eciau He yuuThIBaTh BO3MOYKHOCTb HAJIM4Ms TAaKUX CBOMCTB B JIAHHBIX, TO
pe3ynbTaThl PEUICHUs 3a/1ad aHaJdu3a MOTI'YT HAaXOAMTBCS B JIPYroM IUIOCKOCTH OTHOCHUTEIIBHO
UCTUHHOIrO pemeHus. s Toro, 4roObl pe3yiabTaThl pElIeHUs 3a7ad ObUIM KOPPEKTHBIMH,
HEOOXOIUMO OCYIIECTBIISITh BAIMIAIMIO U BEpU(PHUKALIUIO [TOABEpraeMoi aHaIU3y HH(OpMAaLIUU.
3ayacTyro IPUMEHSIOT CJIEAYIOIINE MOAXOAbI Ul IPOBEPKU JTAHHBIX HA KOPPEKTHOCTh: METOJIbI
MAIIMHHOTO 00Y4YeHHUsI, TOUCK HEUETKUX CBA3EH U COOTBETCTBUH, U BBISBICHHE OOpATHOMN CBSI3U
MEXIy aTpuOyTaMu 00BEKTOB, pe3yJIbTaTaMH PEIICHUS 33/1a4H U BXOJHBIX TaHHBIX.

Ecnu paccmarpuBath npeametHyto o0nacte «Bakancun» ¢ web-pecypca «HeadHuntery,
TO B POJM 3aJad aHalIM3a MOTYT BBICTYNATh CJIEAYIOLIME MPUBEICHHBIE CTAaTUCTHUECKUE U
HCCJIE0BATENbCKUE 3aJaUH.

Cratuctuyueckue 3aauu:

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

— OmpeJeNieHne pacipeaeNeHus] BakaHCUH B 001acTu MHGOPMAITMOHHBIX TEXHOJIOTHH 110
peruoHam B 3aBUCUMOCTHU OT I'0J1a;

— MOUCK Hanbosee nmomyssipHbIX mpodeccuit B Poccuiickoit @enepanuu;

— HaxO0’KJICHHE 3aBUCUMOCTH 3apIUIaThl OT ClIELUAIN3alNH;

HccnenoBarenbekue 3a1auu:

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

— MPOTHO3UpOBaHueE 3apaboTHOM 1u1aTel B obnactu IT na 2030 rox.

Jns npenmetHoii ob6nactu «ColuanabHble CETU» B POJIM CTaTUCTHUECKUX 3a/1ay aHajau3a
MOTYT BBICTYIIATh:

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

— HaXOXKJCHUS NEPeUHs CTPaH U TOPOOB, B KOTOPBIX pab0TaOT BBITYCKHUKH BY30B
MOCKBBHI;

— YCTaHOBJICHHE TapaMeTPOB KOPPEIALIUH MOMYISAPHBIX TEM 00CYKICHHUH 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.

JlaGopaTopHas padora

POPMUPOBAHUE HABOPA JTAHHBIX

Bo BpeMs BBINOJHEHHs MPOEKTa MOXKET MOTpedOoBaThCsl paboTaTh ¢ HH(POpMaIuUei
pazHoro tuma. TpaguIMOHHO NPHUHATO BBIAEIATH YETHIPE THUIA JAHHBIX: CTPYKTYPHUPOBAHHBIE
JIAaHHBIE, T[IOJYCTPYKTYPUPOBAaHHBIC JaHHBbIC, KBa3UCTPYKTYPUPOBAHHbIC [JaHHBIE M HE
CTpYKTypupoBaHHbIe naHHble. Ha puc. 1 mpuBeneHa kiaccuduxanus nHGOpMALUK MO THUIIAM.
[Ipy 3TOM CTOUT OTMETHTH, YTO OOBEM 3aHMMAEMbIX JAHHBIX PAcTET C YMEHBIIEHHEM HX
CTPYKTYPUPOBAHHOCTH.



NHopmauma

He

n
CTpYKTypUpOBaHHAaA O/TYCTPYKTYPUPOBaHHan KBasucTpyKTypupOBaHHs CTpYKTYpHpOBaHHaS

PocT o6bema nHbopmauun
Puc. 1. Knaccudukanus nadopmarun mo Taumy

HcrionHUTENb CaMOCTOSITENTFHO BBIOMPAST TUI JAHHBIX, C KOTOPHIM B JajbHEWIeM Oyaer
paboTtaTh, HO TpeOyeTcs MPUHUMATh BO BHUMAHHUE, YTO MOCKOJBbKY B KypCe€ pacCMaTpHUBAIOTCA
MOAXOABl U TEXHOJIOTHM OOpaOOTKHM MMEHHO OOJBIIOTO 00bEeMa JaHHBIX, TO ISl BHIOpAHHOU
IOPUKIAJAHON 00NacTH peKOMEeHAyeTCs HMMEThb JJs IpOBEACHUs aHaiau3a He MeHee 2 [0
CTPYKTYPUPOBAHHBIX WM TOJXYCTPYKTYPUPOBAHHBIX JAHHBIX, €CJIM HE HCIIOJIB3YIOTCS METOIBI
aHaJiM3a HECTPYKTYpPUPOBAHHOI'O KOHTEHTAa. B ciydae, eciu MCHONB3YIOTCS METOAbI aHalu3a
HECTPYKTYPUPOBAHHOTO KOHTEHTAa, TAaKOTO KaK HW300paKeHWs, ayAuo- M BUACO3AIHCH, TO
PEKOMEH1yeMblii MUHUMAaIIbHBIN 00beM nHpopmanuu - ST°6.

Oco00 CTOUT OTMETUTh, YTO B HEKOTOPBIX CIIydasiX OOECHEYUTh YIIOBICTBOPCHHE
KpUTEpHsT 10 O00bEeMy JaHHBIX HEBO3MOXHO B CBSI3M C HPUPOAHBIMM U TEXHHYECKUMHU
OTPaHUYCHUSMH Ha KOJMYECTBO MPEIOCTABISIEMBIX TaHHBIX HCTOYHUKOM.

BakHBIM  acmeKToM UCHONb3yeMbIX JJIs aHajiu3a JaHHbIX SBISETCA  IOJIHOTA
aHATM3UPYyeMOil BBIOOPKH. VICTIONHUTENIO PEKOMEHIyeTcs yOemuThCSl B TOM, YTO HCXOJHAs
BbIOOpKA JI0CTaTOYHA JUIs IPOBEICHUS HCCIEIOBaHUN M cOOpa CTATUCTUYECKUX JaHHBIX.

B mpoekTe He mpeayCMOTPEHO IMpenoCTaBlIeHHE TOTOBOro Habopa maHHBIX (aHTid., Data
Set) ans perieHust cGOpMyJIMPOBAaHHBIX 3a/1au aHanu3a. CiymaTesnto TpedyeTcs caMOCTOATENbHO
chopmMupoBaTh COOCTBEHHBIH HA0OP MaHHBIX. [Ipu 3TOM 3Tan cOopa TaHHBIX SBISETCS OJHUM M3
CaMbIX TPYIOEMKHUX ATAIOB ITPOEKTA.

[Tomour B ¢opmupoBaHMKM HaboOpa JaHHBIX MOTYT Web-pecypchl, TpPEIOCTaBIISIONINE
nporpaMMublii APl nns momyudenust mHpopmanmu B BuJe (opmatoB xml, json wim Jr060M
Ipyrom ¢gopmare.

OnHuM u3 Takux pecypcoB spisiercs MutepHer-pecypc Head Hunter, npenocrasnstonuii
uH(popmaIuio Mo padoTomaTeNsiM, BaKaHCUSIM U couckaTensiM. Ha paccmaTtpuBaemom pecypee B
pazziene s pa3paboTUMKOB MPEACTABICHO KAYECTBEHHOE M JIETAJbHOE OMMCAaHUE TOro, Kak
UCIONIb30BaTh MporpaMMHuble uHTepdelicel (API) cepBucoB [uisi moigydeHUs AaHHBIX, Kakue
tunbl HT TP-3anpocoB HeoOxonumo otnpasisate Ha kakue agpeca (URL). C ucnonb3oBannem
nporpamMMmHoro unrtepgeiica pecypca Head Hunter moxHo copmupoBats Habop AanHBIX 10 100
['6 undpopmanuu, koTopblil coaepxut npudauszutenbHo 17 000 000 BakaHcuil 3a BpeMEHHOM
npomexyTok ot 2002 roga no 2017 rona, a takke uHpopmanuio npudmuzurensao o 800 000
KOMITaHUSX. DTOro Habopa TaHHBIX BIIOJIHE TOCTATOYHO JIJISl BHITIOJTHEHUS TIPOCKTA.

Jis  momwcka JApYrHMX —pecypcoB, MPEAOCTABISAIOUIMX IPOrpaMMHbIE HHTEpQeichl
NOJTy9eHUsT HH(POPMAITUH, PEKOMEHTyeTCsl NCIIOIh30BaTh CEPBUCHI-arperaTopel. Takue cepBUCHI
OOBIYHO XpaHAT IEpeYeHb CaNTOB, Ui KOTOPBIX JOCTYIHBI HPOTrpaMMHBIE HHTEP(EUCHI.
[IpeamovreHue CTOUT OTAABATH HAIIMOHAIBHBIM pECypcaM, HeXeIH 3apy0eKHBIM.

OnHum u3 TaKuX CEepBUCOB-arperaTopoB SBIISIETCA pecypc,
http://www.programmableweb.com wu Web-Scraping - KoOMIIbIOTEpHAsi TEXHOJIOTHS,
MO3BOJISIONIAs U3BJIEKaTh HHPOpMaLuio ¢ IHTEpHET pecypcoB.



Eme oxnum cnocobom mnonydenuss uHpopmanmu ¢ HHTEpHET pecypcoB sBIseTcs
TexXHOJIOTHH web-scraping, mo3positomue u3 HTML-pasmeTku ctpaHuit
caifToB mosydaTh MH(popMaIuio B Buae csv, xml wim apyrux ¢gopmaros. 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]. Pexum gocryma: http://jaunt-api.com/
e Jsoup. [DnekTponHbIH pecypc]. Pexxum goctyna: https://jsoup.org/

JlaboparopHasi padora

APXUTEKTYPA IPOEKTUPYEMOM CUCTEMBI

Pa3pabaTpiBaeMblii  MPOEKT MOApPA3yMEBAET CO3JIaHUE TMPOTPAMMHOTO  PEIICHUS,
MO3BOJISIOIIETO AaBTOMAaTHYECKH WIIM TOJIyaBTOMATUYECKH peIaTh chOpMYIHMPOBAHHBIC 3a/1a4n
aHamm3a. B ocHOBe pelmieHHss MOXXET OBITh 3allOK€Ha OTHOCHTEIBHO TIPOCTasi, HO
(GyHKIIMOHATBHAS ¥ pacIIupsieMasl MOyJIbHasl CXeMa.

CtouT OTMETUTH, YTO MPOTrPAMMHOE pEIIeHHWEe JOJDKHO o0JiagaTh  XOpOIIEH
IPOM3BOIUTENFHOCTHIO, THOKMM MaciiTabupoBaHHEM, OBITh PACIIPEICICHHBIM U TapaHTHPOBATh
HAJIGKHOCTh TIepe/Iayn JaHHBIX MEXIY y3Jamu cucTteMbl. Ellle oJHOM BaXHOH 0COOEHHOCTHIO
paccMaTpuBaeMOl apXHUTEKTYpHI SIBISIETCS BO3MOXXHOCTh TMOKOH HACTPOWKH IMPOBOJWMBIX B
cucreMe aHanuTUK. Ha puc.l mpencraBieHa peKOMeHAyeMas  MOJyJbHAas — CcXeMma
pa3pabaThIBa€MOIl CUCTEMBI.

Moaynb
Moaynb Mogaynb Ay Mogayns Mogaynb
OYMCTKM M
W3BAEYEHWA npuema 06paboTKM o] Busyanusaum
NOArOTOBKM "
AaHHbIX AaHHbIX AaHHbIX
AaHHbIX ~matinLaran

CucTema XpaHeHuA
AaHHbIX

(cxA)

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

[IpencraBiaeHHbl IIA0JIOH apXUTEKTyphl He SBJsETCS O00s3aTeIbHBIM U CTPOTO
3a()MKCHPOBAHHBIM U MOXKET BUJOM3MEHATHCSA B 3aBUCMOCTH OT BBIOpAaHHOM 3aJayu aHaiIu3a u
UCTIOJIb3YEMBIX TEXHOJOTMA U MeToJ0B. TakuM 00pa3oM, 3a UCIOJHUTENEM MPOEKTa OCTAeTCs
IIPaBO BUJIOM3MEHSAThH CXEMY, BapbUPOBATh KOJIMYECTBOM MOAYJIEH U CBS3EH MEXAY MOAYISIMH B
TE€X TpaHMIAX, KOTOpbIE IIO3BOJISIIOT PEIIUTh IIOCTABICHHYIO 3aJady M YIOBIETBOPUTH
TpeOOBaHUSAM Ha CUCTEMY, IEPEUUCIICHHBIM BBILIE.

Hcnonb3oBanne «Moayis U3BIEUEHUS AAHHBIX» OCYILECTBISET MONTYYEHHE NAHHBIX W3
JIOKQJIbHOTO, BHEIIIHETO WM YAaJIEHHOTO0 UCTOYHUKA U Nepesiady ux B cucreMy. Hampumep, ecnu
chopMHpOBaHHBIH HAOOp MaHHBIX HAXOMUTCA Ha JIOKAIBHOM JHMCKE, TO paccMaTpUBaeMbIi
MOJ1yJIb TPOCTO CYUTHIBAET MH(POPMAIUIO C JIOKATHHOTO JUCKA U MEepeaeT ee B MOAYJIb MpreMa.

Ecnu Habop naHHBIX (OpMHUpPYETCS M3 YAAJCHHOTO MCTOYHHKA, TO MOJYJb H3BJICUECHHUS
OCYIIECTBIISIET COETMHEHUE C yJAJICHHBIM UCTOYHUKOM U U3BJIEKaeT MH(OPMALIHMIO U3 HEro IO
cpeactBaM mpexnoctasisieMoro APl ynaneHHOro MCTOYHHMKA WM JIIOOOTO TOJIEPKUBAEMOTO
poTOKOoJia 0OMeHa NaHHbIMH. CTOMT OTMETUTh, YTO MOJAYJb U3BJICUEHMsI JAHHBIX OO0JaIaeT
pPSAAOM  XapaKTEpUCTUK, TAaKMX KaK CKOpPOCTb M3BJIEUYEHUS M CKOPOCTh Iiepenadd. B
pa3pabaTeiBaeMOi cHcTeMe ISl MPOBEICHUS HArpy304YHOTO TECTHPOBAHUS UTOTOBOI CHCTEMBI
CIIEIyeT MPELyCMOTPETHh BO3MOXKHOCTh BapbUPOBAHUS NIEPEUNCIECHHBIX TApaMETPOB.



[TockonbKy mpeAnoaaraeTcsi, 4To MPOSKTHpyeMasi CUCTEMA JIOJDKHA paboTaTh ¢ OOJBITIM
00BEMOM JaHHBIX M CHUCTeMa, B TEOpUHU, JOJDKHA oOecrnedyuBaTh BBICOKOCKOPOCTHOM U
HAJCKHBIM BXOJIHOM MOTOK JaHHBIX, TO «MOAYJIh MPUEMa JAHHBIX» JODKEH TapaHTHPOBATh
noJlyueHue HH(POPMAIMOHHBIX MAKETOB OT «MOIYJS HM3BJICUYEHHUS», UX JOCTaBKY B CHCTEMY
xpanenus: naHHeix (CX][) m OTCyTCTBHE NOTEpSHHBIX MakeTOB. i1 YAOBIETBOPEHUS STOMY
TpeOOBAaHUIO BO3MOXKHO HCIIOJIb30BaHHE OpPOKEpOB cOOOLIECHHI B MoAyse mnpuema JaHHbIX. K
TakuM Opokepam cooOmieHunii  oTHOocsTcss RabbitMQ, Katka wu nmpyrme cucremsl,
yaoBieTBopstonme nporokony AMQP.

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

Apache Kafka. [9aexrponnsiii pecypc]. Pexxum nocryna: http://kafka.apache.org/

AMQP - Advanced Message Queuing Protocol. [DnexTponHblit pecypc]. Pexum mocryma:
http://www.amgp.org/

«Mopaynb OYHMCTKH W TOATOTOBKH JaHHBIX» OTBEYACT 3a OYHUCTKY CBIPBIX JIaHHBIX,
MOCTYMHBIIUX OT MOIYJS MpHeMa, UX MOMEILIEHUE B XpaHWIMILE MPU HEOOXOAUMOCTH, WU, B
ciydyae 00paOOTKM B peXHME peallbHOTO BPEMEHH, HUX Iepefady HelmoCpeICTBEHHO
00paboTUHKYy.

3ayacTyro TpH MOIYJIsSl B COBOKYITHOCTH: H3BJICYCHHE, NPHEM M OYUCTKA, (POPMHPYIOT
npouecc, wu3BecTHbii kak ETL-mpomecc. CymiecTByeT OrpoMHOE YHCIO TOTOBBIX
WHCTPYMEHTAJIBHBIX CPEJICTB, KOTOPbIC MOJICPKUBAIOT AaHHbI mporecc. Hanpumep: Talend
Open Studio, Data Science Studio, GeoKettle u ap. IIpu BbImOIHEHHH TIPOEKTA IEIECO0OPA3HO
UCTONB30BaTh ToTOBble ETL-WHCTpyMEHTHI [UIs pealu3anuy TOCTaBICHHBIX 3amad. Ho
00s3aTeNbHBIM SIBIISICTCSL  YCIIOBUE COXpaHEHHs] C(HOPMYIUPOBAHHBIX CBOMCTB CHUCTEMBI I10
POU3BOIUTENILHOCTH, MAaCIITAOUPYEMOCTH U HAa/IC)KHOCTH.

«Monaynb 00pabOTKH JaHHBIX» B 3aBUCHMOCTU OT CIEHApUs HCIOJIb30BAHUS CHCTEMBI
MOJTy4YaeT AaHHBIC U3 «XPaHWIUINA» WIH HEMOCPEICTBEHHO C MOIYJSI OYHCTKH U MOJTOTOBKH.
OH CONEp>KUT OCHOBHYIO JIOTUKY OOpaOOTKM JaHHBIX C HCIIOJB30BAHUEM, HAIpUMEpP
(http://spark.apache.org/) u MeTom10B MallIMHHOTO OOYYEHUSI.

[Tocne 00paboTKM [AaHHBIE TEPENAIOTCS Ha «MOIYJb BHU3YAIU3AMH PE3YyIbTaTOBY,
KOTOPBIM OCYLIECTBIISIET OTOOpakeHUE pe3yJbTaTOB O00pabOTKM B BHJIE AMAarpamm, rpadukon
WJIM MOXKET Jlake HAHOCUTh 0COObIe OTMETKH Ha MHTEPAKTUBHYIO KapTy.

[IpoekT ™0 aHANWTHKE JaHHBIX NpEANoyiiaraeT He JUHEHHOEe BBIIOJHEHHE, a
UTEPALlMOHHYI0 paldOTy, TO €CTh Ha KaXIOM OJTame MOTry OBITh BBISIBICHBI HEIOYETHI,
UCTIpaBJICHUE KOTOPHIX TpeOyeT BO3BpAlICHMs K NpeAplaylieMy stamy. Hampumep, Ha stame
peanu3aluM aNropuTMa aHaau3a B MOAyle OOpaOOTKHM MOXET CTaTh OYEBHAHBIM, 4YTO
UCIIOJIb3yeMasi MOJIeNb JaHHBIX HE JIOCTATOYHO ToJiHA (a WMEHHO, TpeOyeTcsi a00aBlieHHE
OJIHOTO WJIM HECKOJIbKMX HOBBIX ToJjei). B cBa3u ¢ sTuMm TpeOyeTcss BHECTH H3MEHEHHUS B
«MOJYJTh OYMCTKH ¥ TIOJITOTOBKH JAHHBIX» MIIU JaXKe B «MOJYJIb U3BJICUCHUS JaHHBIX». cxoms
U3 3TOr0, 0CO00 Ba)XHBIM SIBISIETCS MPOAYMBIBAHHE apXUTEKTYphl MOJYyJEH ¢ 3aJeloM Ha
Oyaymiee pacIIMpeHHre, COMPOBOXKICHUE M TMOJACPXKKYy. Eiie omHONW TpUYMHOW 00paThTh
BHMMaHHE Ha BO3MOXKHOCTh PACHIMPEHUS CUCTEMBI SIBISETCS HEOOXOIMMOCTH MPOBEICHUS
HECKOJIbKUX HWTepaluid W pa3pabOoTKU PA3IMIHBIX AJITOPUTMOB BBIYHCICHUH I TOHWCKa
CKPBITHIX 3aBUCHMOCTEH U MMPOTHO3UPOBAHUSI.

COBOKYITHOE HCIIOJIb30BAaHHE IPEIICTABICHHBIX MOJYJEH IMO3BOJIIET M3YYHTh BCE JTaIlbl
JKU3HEHHOTO IIMKJIA MTPOEKTa M0 aHATUTHKE, HAuWHAs C dTana cobopa nHpopmanuu, 3akaHInuBas
ATAIIOM TPEICTABIICHHS PE3YIbTATOB U BHEAIPESHUS TOTOBOTO MPOIYKTA.



OIIeHO‘lHLIe cpeacrea JJisi MIPOBEACHUA HpOMe)l(yTO‘IHOﬁ aTrTreCralumn

a) IlmanupyemMeble pe3yabTaThl 00yYeHHS M OLIEHOYHBIE CPeICTBA JIsl POBeIeHNs IPOMEeKyTOYHON aTTeCTAlNM:

Kon nunaukaropa

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIINU

O1ieHOYHBIS cpe€acTaa

[TK-4: Obnagaet cnocoOHOCTHIO K pa3paboTKe KOMIIOHEHTOB CHCTEMBI YIIPaBJICHUs Oa3aMu IaHHBIX, OTJIa/IKe pa3pabaThiBaeMON CUCTEMBI YIIPaBICHUS
0a3zaMu TJaHHBIX, TOKYMEHTHPOBAHUIO pa3pab0TaHHON CUCTEMBI YIIpaBJieHUsl Oa3aMU JJAHHBIX B IIEJIOM U €€ KOMIIOHEHTOB M COITPOBOXK/ICHUIO CO3aHHOMN
CUCTEMBI yIpaBJeHHs 0a3aMu JaHHbBIX

[1K-4.1

Omnpenenser HeOOXOAUMOCTE Pa3padOTKH
KOMITOHEHTOB CHCTEMBI YIIpaBIeHUS Oa3aMu
JAHHBIX

Ilepeuens meopemuyeckux 60npocog
1. OcHOBHEBIEC HaNpaBJICHHS PA3BUTHUS METOJJOB 00PaOOTKHM U XPaHEHUsI JAHHBIX.
2. Volume.
3. 3akoH Mypa.
4. Velocity. Variety.
5. ®peiimBopk Hadoop.
6. [IpoGiiema XpaHEHUS! HECTPYKTYPHUPOBAHHBIX JTaHHBIX.
7. IlpoGiiema rpeoOpa3oBaHUs AAHHBIX.
8. CeMaHTHUECKHE aHAJTU3ATOPBI.
9. Camo00yuarontuecs aBTOMAaTHl.
10. Oracle Big Data Preparation.
11. Ananutuka Big Data — peanuun u nepcnektussl B Poccun u mupe.

12. Data Mining.



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

Ko unaukaropa
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O11eHOYHBIE CPEICTBA

13. Kpayacopcusr.
14.Cmerienne 1 MHTETpaIis JaHHBIX.
15. Bassr gannsix it Big Data.

16. MamuHHOE 00y4YCHHE.

I1K-4.1

[1K-4.2: OueHuBaeT KauecTBO pa3padoTKu
KOMITOHCHTOB CHUCTEMBI YIIPaBJICHUS 0a3aMu
JTAHHBIX

IIpaxmuueckue 3a0anus

Hadoop nmeer BbicOkuii ypoBeHb HcI0ab30BaHus B IT-komMnanusx, qaHHas
TEXHOJIOTHSI HAYMHAET BCE LIUPE BHEAPATHCS B PA3JIMYHBIX CEKTOPAaX paHKa,
BKJIKOYasi IIPOU3BOACTBO, IPABUTEIBLCTBEHHBIC YUPEXKIACHUS, YUPEIKIACHUS
31paBooxpaHeHust. Heo0X01MMOo BHIITOIHUTG CIIEIYIONINE 3a1a49u:

— BBIIBUTH NpeuMyILecTBa U HepoctaTku Hadoop;

— IpoaHaJIM3UpPOBaTh CTPYKTYPY U OCHOBHBIE 3Tarbl BHeApeHus: Hadoop;

— HCCIIeIoBaTh OCHOBHBIE HepocTaTkn Hadoop.

3aoanus na pewtenue 3a0au us npogeccuoHaNbHoU 0baacmu, KOMNJIEKCHvle 3a0aHUs

ITpoBectn ananu3 knacrepa MongoDB :

— IIPOAHAIIM3UPOBATH BO3MOKHOCTH, IIpenocTasisieMble MongoDB;
— IpoaHaJIM3UpOBAaTh dTAMbl pa3BepThIBaHUS Kiactepa MongoDB;
— IIPOaHaIM3UPOBATh CTPYKTYpY Kiactepa MongoDB.

[IpoBectn ananu3z MongoDB ¢ Touku 3peHys 3aMeHbI TPaIUITUOHHBIX XPaHIITUII
JTAHHBIX.

Tecmut
1. Yto sBasieTCs OTIMYMTEIBHON 0cobeHHOCTRI0O NOSQI?

a) Beprukanpaas macmrabupyeMocThb



http://ru.datasides.com/big-data-analytic-tools/#i-2
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0) Cnoxubriii API
B) HepeassumoHHOCTH

1") Kectko 3aJaHHas CX€Ma JaHHbIX

2. OcuoBHas uaes NoSQL B/]

a) locTu4b JIMHEHHOI MacIuTa0upyeMoCcTH PU 00JIbLIOM YHCJ/Ie Y3JI0B BEPHO
0) Hoctuup Gosblield CKOPOCTH PadOTHI

B) YBenauueHue BMeCTUMOCTH b]]

r) O6neraenue padboTs ¢ bJ|

3. Yto u3 TMEPEUNUCICHHOI'O OTHOCUTCA K KOHCUHO-COI'JIACOBAHHBIM XpaHHWJIUIIaM
(Eventually Consistent)?

a) Google BigTable
0) CouchDB
B) MongoDB

r) Cassandra

[1K-9: Binagenue 3HaHUSMU U HABBIKAMH Pa3pabOTKKU NPOESKTHOW JTOKYMEHTALUH 110 IPOSKTHPOBaHMIO HHTEP(EHCOB, CO3AaHNI0 METOIUK OLIEHKH HHTEP(ENCoB,

KOHIICTITYaJIbHOMY MIPOCKTUPOBAHHIO HHTEP(EHCOB U CO3aHUI0 CTPYKTYPHBIX PYKOBOJICTB 10 MIPOSKTHPOBAHHIO HHTEP(EHicOB
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[K-9.1

OreHuBaeT Ka4eCTBO POCKTUPOBAHUS U
Pa3pabOTKH CIOXKHBIX HHTEP(EHCcoB
MIPOTPaAMMHOTO O0ECTICUCHHSI

Ilepeuenvy meopemuueckux 60npocos

1. MckyccTBeHHBIE HEHPOHHBIE CETH.

2. PacnioznaBanue o00pa3os.

3. [IporHo3Has aHagUTHKA.

4. IMUTaliMOHHOE MOJIETIUPOBAHUE.

5. IIpocTpaHCTBEHHBIN aHAIN3.

6. CtaTuCTHUYECKUI aHAJIH3.

7. Buzyanusauus aHaIUTUYECKUX JAHHBIX.
8. SIsmixm s Big Data.

9. ®peiimBopku st Big Data

10. Big data: nmprMeHeH#e 1 BO3MOYKHOCTH.
11. Pemenus Ha ocHoBe Big data.

12. Puinok Big data B Poccun.

Ipaxmuueckue 3a0anus

1. O3HaKOMbBTECh C JIOCTYNMHBIMU CTIOCOOamMu 00pabOTKU AaHHBIX. JlJis
MPEAJIOKEHHBIX MPENOJaBaTelieM JIaHHBIX BBINOJHUTE KOHCOJIHUAALINIO,
TpaHc(popMalHio, BU3yaTU3alUI0 TaHHBIX.

2. BrinonHuTe nocTpoeHne acCOUMaTUBHBIX MTPaBUII AJI NPEIJI0KEHHBIX
MpenoaBaTesieM JaHHBIX, WCIONB3Ys pa3IudHbIC TapaMeTpbl MOCTPOCHUS
aCCOIMATUBHBIX MpaBwi. CpaBHUTE MOTy4YeHHBIE pe3ynbTaThl. Onummmre 4-5
ACCOIMATUBHBIX MPABWJI, TIOJYYCHHBIX B XOJI€ BHITIOIHEHUS PAOOTHI.

3. Hcnonp3ys MexaHU3M KJIacTepu3alliu peau30BaHHbIA Ha alropuTMe
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k-means, OCHOBBIBasACh Ha JaHHBIX IIPEIJIOKCHHBIX MPCIIOAaBaTCIEM, PEIINUTE
3aa4y pacrinpeaciCHuss AOaHHBIX Ha KIIACTCPbl W BbBIABJICHUA CKPBITBIX

3aKOHOMEPHOCTEH. [Ipoananusupyiite MOJIYYUBIIYIOCS KapTUHY
pacnpezeneHusl.
4. [Toctpoiite nmporHo3 Ui NPeAIOKEHHBIX MpenoaBaTesieM JaHHBIX C

MOMOILIBKO JIMHEMHON perpeccun. [IpoaHanu3upylTe MOCTPOEHHYIO C
IIOMOLIBIO JIMHEWHOM PErpeccuy MOAEIb IIPOrHO3a.

o. [TocTpoiite kapthl KoXOHEHa Juisi MPEIJIOKEHHBIX IMPENoaBaTeIeM
nanHblx.  [Ipoananusupyiite  pesynprarel.  Mcnome3ys — pasinyHble
otoOpakenust kapTel KoxoneHa, moctpoiite 3-4 nmpasua.

6. [Toctpoiite nepeBo pewieHus g NPENJIOKEHHBIX IPENOAABATEIEM
nanHbIX. [lompoOyiiTe WMCMONB30BaTh pa3MYHbIE 3HAYEHUS MApaMEeTpPOB
o0y4yeHMs JiepeBa pelIeHUss U CpaBHHUTE IOJIyuyeHHbIE JepeBbs. BeiBeaute 5
IpaBWJI U3 MIOCTPOEHHOTO JepeBa perieHuil. [lpusenure 4-5 npumepos, ans
KOTOPBIX MOKHO HCIOJIb30BaTh METOJ1 00pabOTKHU I€PEBO PEIICHUH.

3aoanus na pewenue 3a0a4 u3 nPoheccuoHaAIbHOU 0OIACMU, KOMNIEKCHbIE 3A0AHUS
AHanu3 NIpuUMEHEHUS

1. Big data B 6ankax.

2. Big data B 6usnece.

3. Big data B MmapkeTuHre.
4. Big data B mpOMBINIJIEHHOCTH

Tecmeot
1. Kakas kommanust co3maia Texuosoruto MapReduce?

a) Google
6) Yahoo

B) EMC




Ko unaukaropa

WNHaukaTop TOCTIKEHHS] KOMITICTCHITHH

O11eHOYHBIE CPEICTBA

r) Oracle
2. Yro o3nauaer TepmuH «Big Datay» B mH(GOpMAIIMOHHBIX TEXHOIOTHSIX ?
a) KowmrurekcHbIN HaOOp METOIOB TSI CO3aHus (aiioB OOJIBIIOTO 00BEMA

0) KomnuiekcHblii Ha0op MeTO10B 00PadOTKH CTPYKTYPHPOBAHHBIX U
HECTPYKTYPHPOBAHHBIX AAHHBIX KOJIOCCAIbHBIX 00bEMOB

B) Maiinsl ¢ 0OMBIIMM KOJTMYECTBOM JAHHBIX

r) [IpencraBnenne BpeMeHH, THS, MecALa U roJla B Ka4eCTBE 3HAYECHUsI KOJIMYeCTBa
MWIIHCEKYH]I, IPOIIEAIINX ¢ Hauala HalleH 3pbl

3. JlaHHBIC UMEIOIIUE OMpPEJICIICHHBIN THII, (OPMAT U CTPYKTYPY
(Hammpumep: TpaH3akIMOHHBIE AaHHbBIC) SBISIOTCS

a) CTpyKTypHpPOBaHHBIMH

0) [oycTpyKTyprpOBaHHBIMH

B) KBasuctpykTypupoBaHHBIMU

r) HectpykTypupoBaHHbIMH




0) Iopsinox npoBeaeHUs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATE]H U KPUTEPUH OLIEHUBAHUS

[IpomexxyTouHass arTecTanusi MO AUCHUIUIMHE BKIIOYAET TEOPETUYECKHUE BOIPOCHI, IO3BOJISIIOIINE
OIICHUTH YPOBEHb YCBOCHHWS OOYHYAIONIUMUCS 3HAHWA, W TMPAKTHYECKUE 3aJaHUS, BBISABIIONINE CTETICHBb
c(hOpMHUPOBAHHOCTH YMEHUI U BIaJICHUH, MPOBOAUTCS B (hopMe 3a4eTa C OI[CHKOM.

Iloxa3aTes M M1 KpUTEPUHU OLEHUBAHMA:

— Ha OICHKY «OTJu4HO» (5 OamwioB) — o0OydYaromuics JIEMOHCTPUPYET BBICOKUH YpPOBCHB
c(hOpMHUPOBAaHHOCTH KOMIIETEHII, BCECTOPOHHEE, CHCTEMaTHYeCKOe WM TIyOOKoe 3HaHWe y4eOHOTro
MaTepuana, CBOOOHO BBITIONHICT MPAKTUYCCKUE 3aJaHus, CBOOOIHO ONEPUPYET 3HAHHUSIMH, YMCHUSMHU,
MPUMEHSIET X B CUTYAIIUSAX MOBBIIIEHHOH CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamma) — oOyJalomuiics JeMOHCTPUPYET CpEeIHHH YpOBEHb
c(hOpMHUPOBaHHOCTH KOMIETEHIIMH: OCHOBHBIE 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKaIOTCS
He3HaYUTEeIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS IPYU aHATUTUYECKUX ONepalusx, IepeHoce 3HaHu|
¥ YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYaIlHH.

— Ha OIICHKY «YyJTOBJIETBOPHTEIbHO» (3 0ayuia) — 00yJaroIIuicss JEMOHCTPUPYET OPOTOBBIN YPOBCHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPUATHH JOMYCKAIOTCS OIIHOKH,
MMPOABJIACTCA OTCYTCTBUE OTACJIBHBIX 3H3HHI>'I, YMCHHﬁ, HaBBIKOB, o6yqafo1u1/1171051 HUCIIBITHIBACT
SHAYUTCIIbHBIC 3aTPYAHCHHA IIPU ONCPUPOBAHUHN 3HAHUSAMU U YMCHUSAMU IIPHU UX NEPEHOCEC Ha HOBBIC
CUTYyaIUU.

— Ha OIIEHKY «HEYIOBJETBOPHUTEILHO» (2 Oamra) — oOydJaromuiicss JeMOHCTpUPYET 3HaHUS HE Ooee
20% TeopeTHYEeCKOro Marepuasa, JIOMyCKAaeT CYIIECTBEHHBbIE OIIMOKM, HE MOXET I10Ka3aTh
HWHTCIIJICKTYaJIbHBIC HABBIKW PCIICHUA MMPOCTHIX 3a1a4.

— Ha OIICHKY «HEeYJA0BJeTBOPUTENbHO» (1 0amr) — oOyJaronuiicsi He MOKET ITOKa3aTh 3HAHHS HAa YPOBHE
BOCIIPOM3BE/ICHUSI U OOBSCHEHHsT HWH(pOpMAIMK, HE MOXKET I0Ka3aTh WHTEUICKTYalbHbIe HaBBIKU
peLIeHNs IPOCTHIX 3aad.



