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1. KOHCHEKT JEKOUM

1.1. Jlekuusi Ne 1 (2 yaca)

Tema: «Onpenenenue OONbIINUX JaHHBIX. TEXHOIOTHH XpaHEHUS OOJBIINX JAHHBIX »

1.1.1. Bonpocs!l JieKIUHA:

1. bonpmme nanneie (big data) B HGOPMAIIMOHHBIX TEXHOJIOTHSX.

2. COBOKYITHOCTb MOJIX0/I0B, MTHCTPYMEHTOB U METOJIOB 00PaOOTKH CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JAHHBIX OTPOMHBIX 00BEMOB M 3HAYUTEIHLHOIO MHOT000pa3Hs.

3. CpencrtBa maccoBO-IIapajIeNIbHOM 00paOOTKM HEONPEAENEHHO CTPYKTYPUPOBaHHBIX
JaHHBIX pereHus MU kateropud NoSQL, anroputmamu MapReduce, mporpaMMHBIME KapKacamu
u Oubmmorexkamu nmpoekra Hadoop.

4. Omnpenensiouiye XapakTepPUCTUKU s OONBIIMX JaHHBIX: OO0BEM, CKOPOCTD,
MHOT00Opa3ue.

1.1.2. KpaTkoe conep:kaHue BONPOCOB:

Jist «OONBIINX TAHHBIX» HET CTPOTOTO ONpeeieHus. M3HauanbHOo uest cocTosma B TOM,
yro 00BeM uHGOpPMAIUU HACTOIBKO BBIPOC, YTO PACCMATPHUBAEMOE KOJHYECTBO YXKe
(aKTHYECKH HE MOMEMIANIOCh B TAMATH KOMIBIOTEpA, MCIIONIB3YeMOi it 00paboTKH, MO3TOMY
WHXXEHepaM MOTpeOoBaIOCh MOAEPHUZUPOBATh MHCTPYMEHTHI JIJIsl aHajdu3a BCEX JAaHHBIX. Tak
MOSIBUJIMCH HOBBIE TEXHOJOTHMH 00paboTku, Hampumep monenb MapReduce komnanuu Google
M €€ aHaJor C OTKPBITHIM HUCXOAHBIM KojoM — Hadoop ot komnanum Yahoo. Ouu ganu
BO3MOXXHOCTh YIPABJISTh HAMHOTO OOJBIINM KOJHMYECTBOM JaHHBIX, 4yeM mpexnae. Ilpu stom
BaXHO, YTO MX HE HYXXHO OBLJIO BBHICTPAaWBaTh B aKKypaTHBIC PSAJIbI WU KIACCUYECKUE TAOIHIIBI
0a3 nanHbIX. Ha ropu3oHTe TakXke NOSBUINCH APYTHUE TEXHOIOIMH 00paOOTKU JaHHBIX, KOTOPbIE
o0xoaunuch 0e3 MpeKHeW >KeCTKOW HepapXuM M OAHOPOJHOCTH. B TO ke Bpems MHTEpHeT-
KOMIIAaHUHM, HMEIOIME BO3MOXKHOCTh COOMpaThb OrPOMHBIE MAacCHUBBl JAHHBIX U OCTPBIN
(GUHAHCOBBI CTUMYN [UIsl WX aHalW3a, CTajdd BEAYUIMMH [OJIb30BATESIMH HOBEHIINX
TEXHOJIOTHI1 00pabOTKH, BHITECHSSI KOMIIAHUM, KOTOPBIE MOPON MMENN Ha JAECSTKH JIET OOJblle
OTIbITa, HO pabOTaIl aBTOHOMHO.

CornacHo 0IHOMY U3 MOJIXO0/I0B K TOMY BOIIPOCY (KOTOPBIM MbI paccCMaTpUBaeM B ATOU
KHUTE), TIOHATHE «OOJbIINE JAaHHBIE» OTHOCUTCS K ONepanusM, KOTOPbIE MOXHO BBIIOJHATH
UCKJIIOYUTENbHO B O0JIbIIOM MacmiTabe. DTO MOpPOXKJIAaeT HOBBIE MJIEU M MO3BOJIET CO3/1aBaTh
HOBbIE (DOPMBI CTOMMOCTH, TEM CaMbIM M3MEHSS PBIHKU, OpPraHU3alliM, OTHOLIEHUS MEXITY
rpakAaHaM{ U IPABUTEIbCTBAMH, a TAKXK€ MHOTO€ JPYToe€.

W 370 TONBKO Hauano. Omnoxa OOJbIIMX JaHHBIX CTABUT O] BOIPOC Hall 00pa3 >KU3HU
U cioco® B3aumozeicTBus ¢ MupoM. llopa3uTenbHee Bcero TO, 4YTO OOIIECTBY MpHAETCS
0TKa3aTbCs OT NOHMMaHMUS MPUYUHHOCTU B MOJIB3Y MPOCTHIX KOPPENALHUH: MPOMEHSATh 3HAHHE
IIOYEMY HA YTO HMMEHHO. OJTO II€PEBOPAYMBAECT BEKAMH YCTAHOBJICHHBIM IOPSAJOK BelEH
U CTaBUT IO/ COMHEHHME Hamu (yHIAaMEHTAIbHbIE 3HAHHS O TOM, KaK MPUHUMATH PEIIeHUs
U TIOCTUTaTh JEHCTBUTENBHOCTb.

Bosbivie naHHbBle 3HAMEHYIOT Hayaylo TiyOOkuX wu3MmeHeHuil. IlogoOHO Tomy Kak
TEJIECKONl Jajll HaM BO3MOXKHOCTb IOCTHYb BceleHHylo, a MUKPOCKOIl — IOJIY4HUTb
IpeJCTaBIeHUe O MUKpOOax, HOBbIE METO/bl cOOpa W aHajlu3a OrPOMHOTO MaccHBa JaHHBIX
MOMOT'YT pa300paTbcs B OKPYKAIOLIEM MHUPE C UCIOJIB30BAHUEM CIOCOOOB, IEHHOCTh KOTOPBIX
MBI TOJIBKO HauMHAeM OCO3HaBaTh. HO HacTosIIas peBOMIONNS 3aKII0YAETCs HE B KOMITBIOTEPAX,
KOTOPBIE BEIYMCIISAIOT JaHHBIC, @ B CAMHX JIaHHBIX U B TOM, KaK MBI HX HCITOJB3YEM.

YroObl MOHATH, HA KAKOM 3Talle HaXOJUTCS MH(DOPMAIIMOHHAS PEBOIIOIMS, PACCMOTPUM
cymecTByomue TeHaeHuun. Hama mudposas Beenennas mocTossHHO pacmmpsieTcs. Bozpmem
ACTPOHOMHIO.

Korga B 2000 romy craproBan mpoekT «CloyHOBCKH mH(poBor 0030p HEOa», ero
tesneckonn B Hpro-MeKCHKO 3a ImepBble HECKOJBKO HeNenb coOpai Oouible MaHHBIX, YeM
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HaAKOMUJIOCh 3a Bcto uctoputo actpoHomuu. K 2010 roxy ero apxuB Obul 3a0UT TpaHIHMO3HBIM
konaudecTBoM uMHpopmaruu: 140 tepabaiiT. A ero mpeemHuk, teneckorn Large Synoptic Survey
Telescope, koropblii BBemayT B 3kcruryaranuio B Ywmm B 2016 rongy, Oymer momydaTh Takoe
KOJINYECTBO JAHHBIX KaX/ble AT THEH.

3a MmogOO0HBIMH  aCTPOHOMHYSCKMMHU [H(paMu  He 00sS3aTENBHO  JANEKO  XOIUTh.
B 2003 rony BmepBbie B Mupe pacimimdpoBaii TEHOM YEJIOBEKa, IMOCJIE Yero emie AeCATh JIeT
MHTCHCUBHOW paboOThl YILIO Ha MOCTPOCHHE IIOCIEOBATEIILHOCTH W3 TPEX MUJUIHAPIIOB
ocHOBHbIX map. Ilpomen mouru gecarok Jjer — u To xke koiuuectBo JHK anammsupyercs
KaXKaple 15 MUHYT C MOMOIIBIO T€HOMHBIX MaIluH 10 Bcemy mupy. B 2012 romy crommoctsb
OIpe/IeNIeHUs] MOCIeI0BaTeIbHOCTH T€HOMa 4YeJIOBeKa yrajga HMXKe OJHOM ThICSYM JI0JUIapOB.
Ota mpoleaypa crana JOCTYIHON IMPOKUM MaccaM. YTo kacaeTcs obimactu (pUMHAHCOB, Yepe3
¢onnoBbie pbiHKM CIHIA Kaxablii JeHb HPOXOAUT OKOJO CEeMH MWIIMAPAOB OOMEHHBIX
ornepanuid, W3 HUX OKOJO JBYX TpETe TOProB pEIaoTCsl C MOMOIIBI0 KOMIIBIOTEPHBIX
QITOPUTMOB Ha OCHOBE MAaTeMaTHYECKHUX MoJelell, KOTopble 00pabaThIBalOT TOpbl JAHHBIX,
YTOOBI CIIPOrHO3UPOBATH MPHOBLIB, CHIDKAS TIPU 3TOM IO BO3MOKHOCTH PUCKH.

Ileperpyk€HHOCTb B OCOOEHHOCTM  KOCHYyJach  MHTepHeT-kommaHui.  Google
oOpabarbiBaeT Oosee meradaiiTa JaHHBIX B JIeHb — 3T0 npumepHo B 100 pa3 Oosbmie Beex
neyaTHbIX MaTepuanoB bubanorexu Konrpecca CIHA. Facebook — komnanusi, KoTopoii He ObLIO
B TIOMUHE JICCSTUIICTHE Ha3a/l, — MOXKET MOXBacTaTh Oosee yeM 10 MUIUIMOHAMU 3arPy30K HOBBIX
¢dororpaduii exeuvacHo. Jlronu HaxxumaroT KHONKY «HpaBUTCS» WM NUIIYT KOMMEHTapuu
NOYTH TPH MHIJUIMApIA pa3 B JI€Hb, OCTABIISAA 3a cO00M 1U(POBOH ciiel], ¢ MOMOIIBI0 KOTOPOTO
KOMIIAHUS W3ydaeT npeamnoureHuss noib3oBareneil. A 800 MIJUIMOHOB — eKeMeCSYHbIX
nonb3oBareneid cmyk0b1 YouTube xommanmm Google KakIyro CEKyHIy 3arpyXarT BHJICO
JUINTENIbHOCTBI0  Oonee  uaca.  KommuectBo  coobmenuit B Twitter  yBenmuumBaeTcs
npubimsutensHo Ha 200 % B rog u k 2012 roxy npesbicuiio 400 MUJITHOHOB TBUTOB B JICHb.

OT Hayku 710 3ApaBOOXpPaHEHUs, OT OAHKOBCKOIo Jena 10 uHTepHera... Cdepbl MOryT
OBITH Pa3HBIMH, HO UTOT OJIUH: OOBEM [IaHHBIX B MHUpE OBICTPO PaCTET, Omepexkas He TOJIBKO
HAallli BBIYMCIUTEIbHBIE MAIIMHBL, HO U BOOOpaXKEeHHE.

Hemano mroznel mpiTanoch OLEHUTHh peanbHbI 00bEM OKpy»Karouleil Hac mHbopmanuu
U paccyuTaTh Temn ee pocTa. OHU JOCTUIVIM PA3HOTO YCIeXa, MOCKOJIbKY M3MEpsUId pa3Hble
Beu. OpHO W3 HauOosiee MONHBIX HccienoBaHu mnpoBen Maptun ['mnbepT u3 MIKOJBI
KOMMYyHHKalmii uM. AHHeHOepra npu YHuBepcurere lOxnoi Kamudopuuun. OH ctpemmuics
COCYHMTATh BCE, YTO MPOU3BOIMIOCH, XPAaHWJIOCH U IEpPENaBaloCh. IJTO HE TOJBKO KHHTH,
KapTHUHBI, 3JIEKTPOHHbIE NMUChMa, (GoTorpaduu, Mys3blka U BUAEO (aHAJIOTOBbIE U IU(PPOBHIE),
HO ¥ BUJICOWTPHI, TeleQOHHBIE 3BOHKM M JaK€ aBTOMOOWIbHBIC HABHTAI[MOHHBIE CHUCTEMBI,
a Takke MUCbMa, OTNpaBiieHHbIe Mo rmoute. OH Takxke Opan B pacueT BemarenbHele CMU,
TEJIEBUICHNE M PAJIN0, YUYUTHIBAs OXBAT ayJAUTOPHH.

ITo ero pacueram, B 2007 rojty XpaHHJIOCHh WM OTIIPABIISUIOCH MPUMEPHO 2,25 3eTTabaiita
JAHHBIX. JTO MPUMEPHO B MATH pa3 Oonbine, yem 20 jeT Hazan (okojo 435 sk3abaiit). UToOs!
IPEJCTaBUTh 3TO HAIJISAAHO, BO3bMEM IOJHOMETPAXKHBIN Xy/10’KEeCTBEHHBIH (puiabM. B nnpposom
BU/JIE €r0 MOYKHO CKaTh J0 (haiiia pazMepoM B OAUH rurabaiT. Jk3abaiiT COCTOUT U3 MUJLTHAp/Ia
rurabaiT. 3eTTabalT — MPUMEPHO B ThICAYY pa3 Oosbie. [Ipore roBopsi, HEMBICIMMO MHOTO.

Ecnmu paccmarpuBarh TOJBKO XpaHSIIYIOCS WH(MOpPMAIMIO, HE BKIIOYAs BEIIAaTEIbHBIC
CMU, mnpossnstorcss uHTepecHble TeHaeHiuH. B 2007 rogy HacUMTHIBAIOCH MPUMEPHO
300 »k3a0aliT COXpaHEHHBIX JAaHHBIX, W3 KOTOPBIX OKOJO 7 % OBUIM TIpeICTaBICHBI
B aHAJIOTOBOM (popmate (OyMakHbIE JOKYMEHTbI, KHUTH, ()OTOCHUMKHU U T. J.), @ OCTAJIbHBIEC —
B nudpoBoM. OmHAKO COBCEM HEJAaBHO HaOmomanack WHas KapTuHa. XOTA uaes
«MH(pOPMAIIMOHHOTO BeKa» U «uu(poBoil nepeBHU» poaunack eme B 1960-x romax, sTo
JEHCTBUTEIILHO JIOBOJIBHO HOBOE SIBJICHUE, YUUTHIBas HeKOTOphIe moka3atenu. Ene B 2000 roxy
KOJINYECTBO HWHGpOpMaLUHU, XpaHsmencs B UU(ppoBoM ¢GopMmaTe, COCTAaBISIO BCErO OTHY
YeTBEPTh OOLIEro KOJIMYecTBa MHPOPMALUU B MUpE. A OCTaJIbHbIE TPU YETBEPTU COJECPIKAIHUCH



B OyMaXHBIX JOKYMEHTaX, Ha IUIEHKE, BUHHWJIOBBIX TI'PAMIUIACTHHKAX, MarHUTHBIX KacceTax
U MOAO0OHBIX HOCUTEISX.

B To Bpems 1udpoBoii MHPOpPMAIMK HACUUTHIBAIOCH HE TAK MHOTO — HIOKUPYIOMIMNA
GdakT 11 TeX, KTO yXKe HPOJOJDKUTEIbHOE BpeMs MOJb3YeTCsl HHTEPHETOM M ITOKYNAeT KHUTU
ounaii. (B 1986 rogy okono 40 % BBUUCIUTEIHLHOW MOIIHOCTH OOMIETO HA3HAYEHUS B MHPE
IPUXOJUIOCHh HA KapMaHHbIE KalbKYJISITOPbI, BBIYUCIHUTENbHAs MOILIHOCTh KOTOPBIX Oblia
OoJblle, YyeM y BCeX MEPCOHAJIBHBIX KOMIIBIOTEPOB TOTrO BpeMeHH.) M3-3a ObicTporo pocra
U(POBBIX JaHHBIX (KOTOpbIE, cornacHo ['unbepTy, yBauBalInuCh KakJble TPU C JIMIIHUM ToJ1a)
CUTyallUs CTPEMHUTEIbHO MeHsIach. Kolnm4ecTBO aHaJOroBod HMH(POpPMAIMM, HAIPOTHUB,
IPAaKTUYECKHU HE YBEJINYHBAIIOCh.

Taxkum o6pazom, k 2013 roxy Konu4yecTBO XpaHsIeics nHhOopMaIMi B MUPE COCTABUIIO
1,2 3errabaiiTa, W3 KOTOPHIX Ha HEU(PPOBYIO HHPOPMALKIO Opuxoautcs menee 2 %[13 -
ITo ouenkam 3a 2013 rox, o0beM coxpaneHHoOW nHpopMmanu paBeH 1,2 3erTabaiiTa, U3 KOTOPBIX
Herudposas nHdopmanus cocrapisier meHee 2 % (u3 uarepsbio ['unbepra Kyksepy).].

TpynHo npencTaBuTh cede Takoit 00beM MaHHBIX. Eciu 3amucarh TaHHBIE B KHUTAX, HMU
MOYHO ObLIO ObI HOKPBITH BCIO NoBepXxHOCTh CoeanHeHHbIX LlTatoB B 52 cnos. Ecnu 3anucats
JTAHHbIE Ha KOMITAKT-IMCKH W CIOXUTh MX B IISATh CTONOK, TO K&KAAas U3 HUX OyJdeT BBICOTOM
1o Jlynsl. B Il Beke 10 H. 3. CUMTANOCh, YTO BECh HMHTEJUICKTYAIbHBIH Oarak 4eaoBeuecTBa
XPaHUTCS B BEIMKOM AJlekcaHapuiickoil OMbIMoTeKe, OCKOoJIbKY erunerckuil uaps Itonemeii |l
CTPEMHJICS COXPAHWUTh KOIMHM BCEX HUCbMEHHBIX TpyaoB. Celdac jxe B MHpEe HaKOIMJIOCH
CTONBKO TH(pOBOKH HH(OPMAIMK, YTO Ha KAXIOro kuBymero ee mnpuxomaurcs B 320 pas
Oosblie, YeM XpaHUJI0Ch B AJleKCaHIpHiicKoi OubanoTexe.

[Iponeccnl necTBUTENBHO yCKOpsitoTcsa. OOBbeM Xpassiieics uHdOpMaluu pacTeT
B YEThIpE pa3a ObICTpee, UeM MUPOBasi SIKOHOMHKA, B TO BPEMs KaK BBIYUCIUTEIbHAS MOIIHOCTb
KOMITHIOTEPOB YBEIIMYMBACTCS B ICBATH pa3 ObicTpee. HeynmBUTENBHO, UTO JIIOIU KATYIOTCS
Ha UH(OPMAIIMOHHYIO Ileperpy3ky. Becex OykBanbHO 3aXjecTHY/Ia BOJIHA U3MEHEHUH.

PaccmMoTpuM mepcneKkTHBBI, CpaBHMB TEKYyIIMH MOTOK JaHHBIX C Ooiee paHHEH
UHpOPMaLMOHHON peBomtoreil. OHa Obula CBs3aHA C M300pPETEHHEM PYYHOTO THIOTPadCcKoro
cranka ['yrenOepra okxomo 1450 roma. Ilo manHeIM ucTOpHKa Dnm3aber DiseHmreiiH, 3a 50
aet — ¢ 1453 o 1503 rog — HameyaTaHo OKOJIO BOCBMHM MHUJUIMOHOB KHUT. DTO OOJIBIIIE, YEM BCE
KHWKHUKH ~ EBpOmBl  TpoWM3BENM C MOMEHTa OCHOBaHMS KOHCTaHTHHOIONS TPUMEPHO
1650 rogamu panee. [Ipyrumu cnoBamu, notpedoBanoch 50 e, 4ToObl NPUOIN3UTENBEHO BABOE
yYBENUYUTh UH(DOpMaMOHHBIA QoHJI Bcel EBpomnbl (B TO BpeMs, BEpOSITHO, OHA IMpEACTaBisia
JBBUHYIO JOJIO BCErO MHUPOBOro 3amaca cioB). [l cpaBHEHHUS: CETOIHS 3TO HMPOMCXOIUT
Ka)JIbI€ TPH JIHS.

Yro o3Hayaer 310 YyBenumueHue? Ilurep Hopsur, nskcmepT 1O HCKYCCTBEHHOMY
UHTENIEKTY B komnanuu Google, nmpexae padotasimuii B JlabopaTopuu peakTUBHOTO JIBUKEHUS
HACA, moOuT BO3TOM ciy4dae IMPOBOAWUTH AHAJIOTHIO C M300pakeHUsMHU. [l Hauvana OH
npejuiaraeT B3TJSIHYTh Ha HAaCKalbHbIE M300pakeHHs Jomaau B remepe Jlacko Bo @panium,
KOTOpBIE OTHOCATCA K dnoxe naneosuta (17 Teicsd et Ha3an). 3areM — Ha GoTorpaduio JoIaau
WK, ele Jrydire, padotel kuctu [1abno [Mukacco, KOTopeie 1O BHIY HE CIUIIKOM OTIHYAOTCS
OT HacKaJIbHBIX PUCYHKOB. Mexay mpouuM, korja [Iukacco mokazanu usodpaxenus Jlacko, on
capkactuyecku 3ameTui: «[C Tex mop| Mbl HUUETO HE H300pen.

On Obl1 mpaB, HO JUIIL oT4acTH. BepHemcs k ¢otorpadguu nomamu. Ecnu panbiue,
YTOOBI HApHCOBATH JIOMIAAb, MPUXOAHMIOCH IMOTPATHTh MHOTO BpPEMEHH, TEIEpbh €€ MOXKHO
3aneyarieT ropasno ObicTpee. B 3Tom u cocTouT M3MeHeHHe. XOTs OHO MOXET ITOKa3aThCs
HE CTONTb BAXHBIM, ITOCKOJBKY pE3yabTaT IO OOJBIIOMY CYETy OJWHAKOB: HW300paKeHHE
Jonragu. A Temnepb MpeAcTaBbTe, KaK JIeNaeTcsl CHUMOK JIOIIAN, U YCKOPbTE €ro 110 24 Kaapos
B CeKyHAy. Ternephb KOJMYECTBEHHOE U3MEHEHHE MTEPEePOCIIo B KadecTBeHHOe. DMIIbM KOPEHHBIM
o0pa3oM oOTIMYyaeTcs OT CTom-Kajapa. Toke camoe MU C OOJbIIMMH JaHHBIMU: H3MEHSA
KOJINYECTBO, Mbl MEHSIEM CYTb.



W3 kypca ¢u3uku u OMOJIOTMM HAM W3BECTHO, YTO HW3MEHEHHE MaciuTtada HWHOT/a
NPUBOJIUT K U3MEHEHUIO cocTosiHus. OOpaTuMcsl K Ipyrod aHajioruu, Ha ceid pa3 w3 o0nactu
HAHOTEXHOJIOTH, TJIe peub UAET 00 YMEHbIICHHH OOBEKTOB, a HEe MX yBenwmueHuH. [lpuHimm,
JeXalluii B OCHOBE HAHOTEXHOJIOTMH, 3aKJIO4YaeTcss B TOM, 4YTO Ha MOJIEKYJISPHOM YpPOBHE
¢usnueckue cBoicTBa MeHsIOTCS. llosBnsieTrcs BO3MOXHOCTH MpHIATh  MaTepuallaMm
XapaKTepUCTUKH, HEIOCTYyNHble paHee. Hampumep, menb, KOTOpas B OOBIYHOM COCTOSIHHH
NPOBOJIUT AJIEKTPUUYECTBO, HA HAHOYPOBHE OOHApY)KMBAaET COMNPOTHUBICHHE B IMPUCYTCTBUU
MarHMTHOTO TOJIs, a cepeOpo nmeeT Ooliee BhIpaKeHHbIE aHTHOAKTepuaibHble cBOWCTBA. [ nOKue
METaJUIbl U 3JIaCTUYHAs KepaMHUKa TOKE BO3MOXKHBI Ha HaHOypoBHE. [TogoGHBIM 0Opa3zom mpu
YBEJIMYEHUH MaciiTaba o0pabaTbiBaeMbIX JaHHBIX TOSIBJISIOTCS HOBBIE BO3MOXKHOCTH,
HEJIOCTYIIHbIE ITpH 00pab0TKe MEHBIIUX 00BEMOB.

WNHornma orpaHvyeHusi, KOTOpPbIE Mbl BOCHPUHMMAEM KaK JOJDKHOE U CUMTAeM
BCEOOIMMH, HA CAMOM JIeJie HMMEIOT MECTO TOJBKO B MacmTade Hamel aesiTeIbHOCTH.
PaccmoTpuM TpeThi0 aHaNoOTWIO, U Ha ceil pa3 u3 oOnactu Hayku. Jlns mroneil BaxHeHInM
(GU3NYECKUM 3aKOHOM SIBIISICTCSI TPABHTAIUS: OHA PaCIpOCTpaHseTcs Ha Bce chepbl Hamei
nesarenbHOCTH. Ho e MeNnKMx HAaceKOMBbIX TIpaBUTalMs HecyllecTBeHHa. OrpaHuyveHue,
JeHCTByIOMIEe B UX (PU3UYECKON BCEIICHHOW, — MOBEPXHOCTHOE HATSKCHUE, MO3BOJISIFOIICE WM,
HalrpuMmep, XoAuTh 1o Boae. Ho mroasaM, kak mpaBuiio, 40 3TOTO HET Jena.

To ke camoe ¢ unpopmarmeii: pazmep umeet 3HaueHue. Tak, mouckoBas cucrema Google
ompezeNsieT pacHpoCTpaHEHUE TPUINA He XyKe, yeM o(uluaibHas CTATUCTHKA, OCHOBaHHAas
Ha pealbHbIX BU3UTAX MALIMEHTOB K Bpady. [ 3TOro cucreme Hy>KHO MPOU3BECTHU TIIATEIbHBIN
aHaJIu3 COTEH MWJUIMAPJOB YCIOBUW IOMCKA, B pe3yJbTaTe€ YEro OHa JAeT OTBET B PEKUME
pearbHOT0 BPEMEHH, TO €CTh HAMHOTO ObIcTpee, YeM OQUIMaIbHbIE MCTOYHHKH. Takum xe
oOpazom cucrema Farecast mnporHosupyer konebGaHUs I1I€H Ha aBUAOWIIETHI, Bpyuas
noTpeOuTeNnsIM dPPEKTHBHBIN YKOHOMUYECKHI MHCTPYMEHT. OHAKO 00€ CHCTEMBI JOCTHTAIOT
ATOrO JIMILB ITyTEM aHAJIN3a COTEH MUJUIMAPA0B TOUEK JaHHBIX.

Ot aBa TpUMepa, C OJHOM CTOPOHBI, JIEMOHCTPUPYIOT HAy4yHOE W OOIECTBEHHOE
3HayeHHe OOJIBIIMX JIAHHBIX, a C JPYroM — MOKa3bIBAIOT, YTO C UX MOMOIIbI0 MOXHO H3BIIE€Yb
HSKOHOMUYECKYIO BbIrofy. OHM 3HAMEHYIOT /iBa CHOC00a, KOTOPHIMH MHUP OOJBIIMX JTAHHBIX
TOTOB paJuKaJIbHO M3MEHUTh BcE: OT OM3HEca M €CTECTBEHHBIX HAyK JI0 37ApaBOOXpaHEHUS,
rOCy/IapCTBEHHOI'O YIIpaBJIEHUs, OOpa30BaHMs, SKOHOMHKH, T'YMaHUTApHBIX HAayK MU JIPYIHX
aCIIEKTOB JKHU3HU OOIECTBa.

Mp&I cToMM Ha mopore 31oxXu OOJIBIINX JIaHHBIX, OJIHAKO M10J1araeMcsi Ha HUX €XKEIHEBHO.
Crnam-puibTpsl pa3padaTbIBAIOTCS C Y4€TOM aBTOMAaTHYECKOM aJanTaliyd K U3MEHEHUIO THUIIOB
HE)KENaTeNIbHbIX ~ JJIGKTPOHHBIX ~ IHCEM, BeIAb IPOrpaMMHOE  OOECleYeHHe  HeNb3s
3aMporpaMMHpOBATh TaKUM 00pa3oM, 4TOObI OJOKHPOBATH CIOBO «BHArpa» WM OECKOHEUHOE
KOJIMYECTBO €ro BapuaHToOB. CalThl 3HAKOMCTB IOJOMPAIOT IMapbl Ha OCHOBE KOPPESALUU
MHOTOYHMCIICHHBIX aTpuOyTOB C TeMM, KTO paHee COCTaBWJ YyJauHble mapbl. DyHKIUA
aBTO3aMEHbl B cMapT(oOHAX OTCJIEKMUBAET JEWCTBUA IOJB30BATENsl U J00aBISIET HOBBIE
BBOJIUMBIE CJIOBa B CBOU opdorpaduueckuii cioBapb. U 310 TONbKO Havano. OT aBToMoOUIIeH,
CIIOCOOHBIX OIpeNesiTh MOMEHT JUIsl TOBOpPOTa WJIM TOPMOXEHHs, 10 KommbioTepoB IBM
Watson, KoTopble OOBITPBIBAIOT JIOAEH Ha UTPOBOM 110y Jeopardy, — 3TOT MOAX0J]] BO MHOTOM
M3MEHUT Hallle IPEJICTaBICHUE O MUPE, B KOTOPOM MbI KHBEM.

ITo cytn, Oonpliume JaHHbIE MpeJHAa3HAYeHB! JUIS NpPOTHO3UpoBaHMsA. OOBIYHO HX
ONKCHIBAIOT KaK YacTh KOMIIBIOTEPHOM HAyKH MOJ Ha3BaHHUEM «HMCKYCCTBEHHBIH HHTEIUIEKT)
(TouHee, ee pa3zien «MallMHHOE o0ydeHue»). Takas XapakTepHCTHKa BBOJIUT B 3a0yXJeHHE,
MOCKOJIbKY pe4b HJIET HE O MOMBITKE «HAayYUTh» KOMIIBIOTEp «IyMaTb», Kak Joau. Bmecro
3TOr0 paccCMaTpUBACTCS NPUMEHEHHE MaTeMaTHUECKUX INPUEMOB K OOJBIIOMY KOJHYECTBY
JAHHBIX JJI1 MPOTHO3a BEPOATHOCTEW, HAlpUMEp TaKHUX: YTO 3JEKTPOHHOE MHCHMO SIBIISETCS
CIaMOM; 4YTO BMECTO CJIOBAa «KOWIIS» MPEIIOojaraloch HaOpaTh «KOMHA», YTO TPAaEKTOPHS
Y CKOPOCTh JIBMDKEHMSI YEJIOBEKA, IMEPEXOALIEro JOPOry B HEMOJOKEHHOM MECTE, T'OBOPSAT
0 TOM, YTO OH yCII€eT MEPEeHTH YJIHUIy BOBPEMs U aBTOMOOWIIIO HY>KHO JIMIIbL HEMHOT'O CHU3HTh

6



ckopocth. Ho rmaBHoe — 3TH cucrteMbl paboTaroT 3¢G¢GEeKTUBHO Onarogaps MOCTYIUICHHUIO
OO0JIBIIOrO KOJIWYECTBA JAaHHBIX, HA OCHOBE KOTOPBIX OHM MOTYT CTPOHMTBH CBOM HPOTHO3HL. boiee
TOTO, CHCTEMBI CIIPOEKTUPOBAaHBI TAKHMM OOpa3oM, YTOOBI CO BPEMEHEM YIy4IIaThCs 3a CYET
OTCJIC)KMBAHMS CAMBIX ITOJIE3HBIX CHTHAJIOB M MOJIEJICH 110 MepEe NOCTYIUICHHUS HOBBIX JAaHHBIX.

1.2. JIexuus Ne 2 (2 yaca)

Tema: «TexHomoruu 0oOpaOOTKH OONBIIMX JAHHBIX. TEXHOJOTHH aHAIHW3a OOJBIIHX
naHHbIx. Hayunblie npo0iembl B 001acT OOJIBIIMX JAHHBIX)

1.2.1. Bonpocel JieKIUHA:

1. MeToibl ¥ TEXHUKU aHAIHU3a, IPUMEHUMBIE K OOJIBIIUM JAHHBIM.

2. Metoas! kinacca Data Mining: o0y4eHne acCOIMAaTUBHBIM IPABUIIAM.

3. Knaccudukarus, K1acTepHbIH aHATIU3, PETPECCHOHHBIN aHAJU3.

4. KpayncopcuHr, CMeIIeHUEe U UHTErpaus JaHHbIX.

5. MamuHHOe o0yueHue, CeTeBOM aHaIn3, ONTUMH3AIUS.

1.2.2. KpaTkoe coaep:kanue BONPOCOB!

OO0beM TaHHBIX B OpraHU3alUsAX HACTOJIBKO BO3POC, UTO MPUBEIN K YBEITUUCHHUIO MacCHBa
3HAQHUM, KOTOPBIM BBIXOJUT 338 pPAMKM DSKOHOMMYECKOM IEHHOCTH M IPAKTUYECKOU
OPUMEHUMOCTH. JTO JaJI0 TONYOK K Pa3BUTUIO MH(POPMAIIMOHHBIX TEXHOJIOTUH, MOSBICHHUIO
WHTEJUICKTYaJIbHBIX TEXHOJOTUM aHaIM3a JIEJOBBIX JTAHHBIX, AHAIUTHUYECKUX CHUCTEM U CHUCTEM
MHTEJJICKTYaTbHOU MOANEPKKU MpUHATUS pemieHuil Ha ux Oa3e. HoBbie T mo3Bonwim HaiiTu
HETPUBUAIBHBIC TOAXO/bI K aBTOMATU3AIMHU YIPABIEHYECKOTO TPyAa U OTKa3aThCsA OT CTAPBIX
METO/IOB YIIPaBJICHUSI.

TexHONMOrMM WHTEIUIEKTYaJlbHOTO aHajdW3a JaHHBIX oOecmeuuBaroT (popMupoBaHHE
AQHAJTUTUYECKUX JAHHBIX MOCPEJICTBOM BBINOJIHEHUS ONEpPAlUd OYMIIEHUS JaHHBIX JIOKAIbHBIX
0a3 opraHuzaiuu, TPUMEHEHUS CTATUCTUYECKUX METOJOB M JIPYTUX CIIOXKHBIX aJTOPUTMOB.
[TosiBNEeHHIO aHATUTHYECKHX CHUCTEM CHOCOOCTBOBAJIO OCO3HAHHE PYKOBOISIINM 3BEHOM
npeanpusTHil ¢akta, 9To B 06a3ax JAHHBIX COACPKUTCA HE TOJBbKO MH(GOpMAIs, HO U 3HAHUS
(ckpbIThIe 3aKkOHOMepHOCTH). [locnenHue MO3BOMNSIOT OXapaKTePU30BATh MPOIECC YIPABICHUS
MPEANPUITHEM U JIaTh WHTEJUICKTYabHYI0 HHPOpMaUO 1Jis 6ojiee 000CHOBAHHOTO MPUHSITHUS
pELIEHU.

MO’KHO BBIIEIUTD CIIEIYIONINE TEXHOJIOTMH HHTEIEKTYaIbHOTO aHAIN3a JaHHbIX:

® OIEpaTUBHBIN aHaIU3 JaHHBIX nocpeacTtBoM OLAP-cucrem;
® T[IOMCK U MHTEJUIEKTYalbHBIN BbIOOp AaHHBIX Data Mining;

e JIeJIOBBbIC MHTEIUIEKTYalbHbIE TeXHOI0THU BIS;

®  WMHTEJUICKTYaJIbHBIN aHAIN3 TEKCTOBOM MH(MOpPMAIIHH.

Ananmutuueckue cuctembl OLAP(On-Line Analytical Processing) mpemnasHadeHbl ist
aHanmM3a OOJbIIMX O00BEeMOB HWH(MOpPMAIMM B HWHTEPAKTHBHOM pEXUME IS CO3JaHUs
MHTEJJIEKTYaJbHOTO KaluTaida (aHaJIUTHUUECKUX JaHHBIX), TO3BOJISIONIETO PYKOBOAUTEIO
HOPUHATH 000CHOBaHHOE perienne. OHU 00eceunBaroT:

® arperupoBaHUE U JETAIN3AlMIO TaHHBIX TI0 3aMpocy.

® BBIJIaYy JIAaHHBIX B TEPMHUHAX MPEAMETHOM 00IaCTH.

e aHaiM3 JeJ0BOM WHGOPMAIMKM 110 MHOXECTBY IapaMeTpoB (Hampumep,
MTOCTABIIMK, €T0 MECTOMNOJIOKEHUE, TOCTABISIEMbII TOBap, LIEHbI, CPOKU MOCTABKH
U T.J.).

® MHOTONPOXOJHBIN aHAN3 WH(OPMAIINH, KOTOPHIA TTO3BOJISIET BBISIBUTH HE BCET/A
OYEBH/IHBIC TEHCHIIUU B UCCIIETYEMOM MTPEAMETHOM 00IaCTH.

® MPOU3BOJILHBIE CPE3bl JIAaHHBIX O HAUMEHOBAHHIO, BBIOMPAEMBIX U3 PAa3HBIX
BHYTPEHHUX U BHEUTHUX UCTOYHUKOB (HAIIpUMep, 0 HAUMEHOBAHUIO TOBAPA).

® BBINOJHEHUE AHAIMTHUYECKUX OMNEPAlM C MCIOJb30BAaHUEM CTATHCTHYECKUX U
JIPYTUX METOOB.



® COTJIaCOBAHME JAHHBIX BO BPEMEHH I MCIOJIL30BAaHUS B MPOTHO3aX, TPEHIAX,
CpaBHEHHUAX (HAIpUMeEp, COrIaCOBaHUE Kypca pyoJis).

AHaJIUTUYECKHE CHUCTEMBI MO3BOJISIIOT MCIOJB30BaTh JAaHHBIE HOBBIM oOpa3zoM. Bmecrto
MoWcKa OTAETbHBIX  (AKTOB OHM  MO3BOJIIIOT  MOJy4YaThb  PE3yNbTaThl HE  uepe3
AKCIIEPUMEHTUPOBAHUE,  TEOPETU3UPOBAHUE  WJIM  MOJCIMPOBAHHE, a  IOCPEICTBOM
MH(OPMALIMOHHBIX OIepaluii (yCTaHOBJICHUE KOPPESAIUii, TEHASHIINHI, TPYTUX CTATUCTUYECKUX
metoqoB). l[losBunace emie omHa Qopma WHGOPMAIMOHHOIO Mporecca - HaOIoJIeHHEe 32
TeKyiel nHpopmaruen.

Konnenmus texnonoruu OLAP 6pi1a chopmymupoBana darapom Kogmom B 1993 rony.
Omna cTana KJI04eBbIM KOMIIOHEHTOM OpraHU3alK JaHHBIX B MH(OPMALMOHHBIX XPAaHUIUIIAX U
UX MPUMEHEHUHU. JTa TEXHOJIOTHUS OCHOBAaHA HA MOCTPOCHUU MHOTOMEPHBIX HAaOOpPOB JaHHBIX -
OLAP-ky6oB. Ilenpto wucmons3oBanus TexHojgoruid OLAP sBnsercs aHaimu3 AaHHBIX U
MPEJICTABICHUE STOTO aHAM3a B BHUJIC, yIOOHOM JJIsSi BOCHIPHSITHS YIIPABICHISCKUM TIEPCOHATIOM
U TIPUHATHUS HA KX OCHOBE PELICHH.

OcHoBHBIE TpeOOBaHUS, IPEABSBIISIEMBIC K TIPUIIOKCHHUSIM JJIsI MHOTOMEPHOT'O aHAJN3a:

® [peJOCTaBJICHUE MOJIb30BATEIN0 PE3yIbTATOB aHANIM3a 3a MpUeMiIeMoe BpeMs (He
Oonee 5 cek.);

® OCYIICCTBJICHHE JIOTUUYECKOTO U CTATUCTUYECKOTO aHAIM3a, €r0 COXPAaHEHHE U
O0TOOpaXCHHE B JOCTYITHOM JJISI TIOJIb30BATENIS BUJIC;

® MHOTOIOJIb30BATEIBCKUHN TOCTYII K JAHHBIM;

® MHOTOMEpPHOE MPECTABICHUE JaHHBIX;

® BO3MOXHOCTh OOpamaTrhcs K JO00W HH(pOpMAIMM HE3aBHCHUMO OT MecTa ee
XpaHeHus U o0bema.

AHanuTHYECKUE JaHHBIE coiepKaT (DaKThl M arperaTHbIC JaHHBIC.

®dakT- 3TO uMcho, 3HadeHwe. Han ¢akraMu MNpPOM3BOASTCS pPa3IMYHBIC OIEpaIliH:
CYMMUPOBaHHE, TPYIITUPOBKA, BHIYUCICHHE CPETHUX, MAKCUMAIbHBIX, MUHUMAJIbHBIX 3HAUYE€HUN
JUTSI TIOJTYYEHHUS arperaTHhIX JaHHBIX.

ArperatHoe JaHHOE - CyMMapHOE€, CpeJHee, MUHMMAJIbHOE, MAaKCUMaJIbHOE U JIPYroe
3HauEHUE, MOTYYCHHOE MOCPEICTBOM CTaTUCTHUYECKHX omeparuii Haj dakrtamu. Omnepanuu HaJ
(hakTamMu BBITIOJTHAIOTCS BJOJIb ONIPENEIICHHBIX U3MEPEHUH.

[Tog u3MepeHneM NMOHUMAETCS OJMH M3 KIFOUEH JaHHBIX, B pa3pe3e KOTOPOro0 MOXKHO
BBITIOJIHSITH ~ pPa3Hble OMEpaluu: Mojydarb, (GUIBTPOBaTh, TPYNIUPOBATH U  OTpPaxaTh
uHpopmaruio o pakrax. [I[pumepsl u3MepeHuii: cTpaHa, KIHEeHT, TOBap, HOocTaBUIMK. V3MepeHus
MOTYT HMMETh HEpapXUUYeCKyl CTPYKTypy. Hampumep, B cTpaHe MOXXeT OBITb HECKOJIBKO
TOPOJIOB, B TOPOJIE - HECKOJBKO KIMEHTOB, MX MOTYT OOCIY)KMBAaTh Pa3IMYHbIC TOCTABIIUKU U3
TeX XK€ WIW JPYTHX ropoaoB U cTpaH. JJis oTOOpakeHHsT HepapXuu U3MEPEHUN HCIIOIb3YIOTCS
pa3-Tu4HbIe MOJENH Uepapxuil. Monenu nepapxuil ciay>kaT OCHOBOW MOCTPOEHUSI MHOIOMEPHBIX
0a3 JaHHBIX U METAJaHHBIX B MHPOPMAIIMOHHBIX XPAHIAIIAX.

Pa3paboTraHo HECKOJBKO CHOCOOOB XpaHEHHs aHATMTUYECKUX IaHHBIX HamOomibimii
a¢ ekt JocTuraercs MpHu UCIoIb30BaHUM MHOTOMEPHBIX KyOoB. CienyeT otMeTuTh, uto OLAP-
(GYHKIIMOHATBHOCTh MOXET OBITh pealn30BaHa pa3IUYHBIMH CHOCO0aMH, HA4YMHAS C
MPOCTEUIINX CPEACTB aHalW3a JaHHBIX B OQUCHBIX TPWIOKEHUAX W  3aKaHYMBas
pacnpeeleHHBIMA aHATUTUYECKIMH CHCTeMaMHt, OCHOBaHHBIMH Ha CEpBEPHBIX MpOayKTax. T.e.
OLAP — 3T0 HE TEXHOJIOTHS, a UIECOIOTHS.

[Ipexxne uyeM ToBOpUTH O pasznuuHbix peanusamusx OLAP, namaiite moapoOHee
PacCMOTPHUM, YTO K€ MPEACTABISIIOT COO0M KYOBI C JOTHYECKON TOUKH 3PEHUSI.

Mer Oynem wuCHONB30BaTh Juis wWIocTpanuu npuHimnoB OLAP 6a3y maHHBIX
Northwind, Bxoasmyro B KoMIieKkThl moctaBku Microsoft SQL Server m mpencTaBisronIyto
co00il THUNMYHYIO 0a3y MOaHHBIX, XPAHSMIIYI0 CBEACHUS O TOPTOBBIX OMEPALUIX KOMIIAHUH,
3aHUMAIOIENCS ONTOBBIMU IOCTaBKaMHU MPOAOBONBCTBHUS. K TakuM JaHHBIM OTHOCSITCS
CBEJICHHSI O TTOCTABIIMKAX, KIIMEHTAaX, CIIMCOK MOCTABIISIEMBIX TOBAPOB U UX KATETOpPUH, TaHHBIC
0 3aKa3ax M 3aKa3aHHbIX TOBApaX, CIUCOK COTPYAHUKOB KOMITAHUU.
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Bosemem i mpumepa tabnuiy Invoicesl, kotopas coaepxut 3akassl pupmsbl. [Tons B

JAaHHOM TabyuIie OyIyT CICTYIOIIHE:
e Jlara 3aka3a
e C(Crpana
e [opon
e Ha3Banue 3aka3uuka
e KoMmnaHus-10CTaBIIUK
e HasBanue ToBapa
e KosmyecTBo TOBapa
e (CyMmMa 3aka3za.

Kakue arperaTHble JaHHbIE Mbl MOKEM IIOJYyYUTh Ha OCHOBE 3TOIO MPEACTABICHUSA?
OOBIYHO 3TO OTBETHI HA BOIPOCHI TUIA!

e KakoBa cyMMmapHas CTOMMOCTb 3aKa30B, C/HCJIAHHBIX KIMEHTaMH U3
OIIpeIeIEHHON CTpaHbI?

e KakoBa cymMmapHas CTOMMOCTb 3aKa30B, CJAEJIaHHBIX KJIMEHTaMH U3
OIpeJIeIEHHON CTpaHbl M JOCTaBJIEHHBIX ONPEeAEIeHHON KoMIaHuen?

e KakoBa cyMMmapHas CTOMMOCTb 3aKa30B, CJHCJIIAHHBIX KIMEHTaMH U3
OINpEeICNIEHHOW CTpaHbl B 3aJaHHOM TOAY U JIOCTAaBJIEHHBIX ONPEIEICHHOU
KOMITaHUEN?

Bce aTu naHHBIE MOXKHO TMONYYUTh W3 3TOH TaOMWIBI BIIOJHE OYeBUIHBIMU SQL-
3alpocaMi ¢ IPyHIIHPOBKOM.

PesynpraTom sTOrO 3ampoca Bcerga OyAeT CTOJNOEI YHCENT U CIUMCOK aTpUOYTOB €ro
ONHUCBHIBAIOLIMX (HApUMEp, CTpaHa) — ATO OJHOMEPHbIM HabOp JaHHBIX WJIHM, TOBOPS
MaTEMaTUYECKUM SI3bIKOM, — BEKTOD.

IIpencraBum cebe, YTO HaM HaA0 MOJIYYUTh MH(POPMALUIO MO CYMMapHOW CTOMMOCTH
3aKa30B M3 BCEX CTPAH U MX PACIpPENEICHHE [0 KOMIAHUSAM JOCTaBIIMKOB — MbI MTOJIYYUM YK€
TabauIy (MaTpUIly) U3 YUCell, TJe B 3arojoBKaX KOJOHOK OyIyT MepedyuciIeHbl TOCTABIIUKH, B
3aroJIoBKax CTPOK — CTPaHbl, a B sf4eiikax OyaeT cymMMma 3aka3oB. JDTO — JBYMEpHBIH MaccuB
naHHbIX. Takoit HaOOp JMaHHBIX Ha3bIBae€TCsS CBOAHON Tabmwmiei (pivot table) wmm kpocc-
TabJInLEH.

Ecnn xe Ham 3axodercs MOJY4YUTb TE€ K€ JAaHHBIE, HO €Il€ B pa3pe3e IoAOB, TOIAA
MOSIBUTCS €11 OJIHO MU3MEHEHUE, T.€. Ha0Op JaHHBIX CTaHET TPEXMEPHBIM (YCIOBHBIM TEH30POM
3-T0 MOpsIJIKa WIN 3-X MEPHBIM «KYyOOM»).

O4eBHIHO, YTO MAaKCHUMAaJIbHOE KOJUYECTBO M3MEPEHHH — 3TO KOJMYECTBO BCEX
atpubytoB ([ata, Crpana, 3aka3uvk M T.J1.), OMMCHIBAIOIIMX HAIId arperupyemble JaHHbIE
(cymMmy 3aKa3oB, KOJIMYECTBO TOBApPOB U T.II).

Tak MBI IPUXOJUM K MOHATHUIO MHOTOMEPHOCTH U €r0 BOIUIOIIEHHIO — MHOTOMEPHOMY
kyOy. Takas Tabmuna OyneT y Hac Ha3bIBaThes «Tabnuuel ¢pakroy. M3mepenus wimu Ocu kyda
(dimensions) — 3To aTpuOyTHl, KOOPAMHATHI KOTOPBIX — BBIPAKAIOTCS HMHIMBHIYAIEHBIMH
3HAYEHUSIMH 3THX aTpuOyTOB, MPUCYTCTBYIOUIMX B Tabmuiue ¢aktoB. T.e. Hampumep, eciu
uH(popMaIus o 3akazax Benach B cucteMe ¢ 2003 mo 2014 ro, To 3Ta 0Ch TOJ0B OYIET COCTOSATH
u3 12 cOOTBETCTBYIONIMX TOYEK. Eciu 3aka3pl MPUXOASIT M3 TPEX CTPaH, TO OCh CTpaH Oyner
cojepkaTb 3 TOYKM U T.n. HezaBHCHMMO OT TOro, CKOJIBKO CTpaH 3aJI0)KEHO B CIPAaBOYHMKE
Crtpan. Touku Ha OCH Ha3BIBAIOTCS ee «uieHaMu» (Members).

Camu arperupyemble JaHHBIE B JaHHOM cllyyae Oyay Ha3BaThCs «Mepamu» (Measure).
Urobbl n30ekaTh MyTAHULBl C «U3MEPEHUSIMH», MOCIEAHHE MPEIIOYTHUTENIbHEH Ha3bIBaTh
«ocsimu». Habop mep obOpasyer eme onHy ocb «Mepbl» (Measures). B Helt cToibko 4jieHOB
(TOYeK), CKOJIBKO Mep (arperupyemsbix cTosOLoB) B Tabnuie (haKkToB.

UneHsl M3MEPEHUM MM OCe MOTyT OBITh OOBEIUHEHBI OIHON WM HECKOJIbKHUMH
uepapxusamu (hierarchy). Uto Takoe nepapxus, MOSCHUM Ha MPUMEPE: TOPOJia U3 3aKa30B MOTYT
ObITh 00BETMHEHBI B pailOHbI, paifoHBI B 00JIACTH, 00JIACTU CTPaHbI, CTPAHbl B KOHTUHEHTHI WU
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npyrue oOpasoBanus. T.e. HaNMMIO MepapXHuUecKass CTPYKTypa — KOHTHHEHT-CTpaHa-001acTh-
paiion-ropon — 5 ypoBuei (Level). Jlns palioHa maHHBIE arperdpyrOTCsS MO BCEM TOPOJaM,
KOTOpbIE B HEro BxomAT. s obiactu mo BceM paiioHaM, KOTOpBIE COJIEepKaT BCE TOPOAa | T.II.
3ayeM HY)KHO HECKOJbKO Hepapxuil? Hampumep, mo ocu ¢ JaTod 3akaza Mbl MOXKEM XOTETb
IrpyNIupoBaTh TOUKHU (T.e. AHM) o uepapxuu l'on-Mecsau-Jlens win no I'on-Henens-/lens: B
o0oux ciyyasx 1o Tpu ypoBHs. OueBuaHO, uto Henens u Mecs no-pazHoMy IpyHIUpyrOT JHH.
BeiBaroT Taxke Mepapxuu, KOJIMYECTBO YPOBHEN B KOTOPHIX HE JETEPMUHUPOBAHO U 3aBUCHUT OT
JaHHbIX. Hanpumep, nanky Ha KOMIIBIOTEPHOM JIUCKE.

Arperanus JaHHBIX MOXET IPOUCXOJUTH C MCIOJIb30BAHUEM HECKOJIBKHUX CTAHJIAPTHBIX
GyHKUUH: cyMMa, MUHUMYM, MaKCUMYM, CpeJIHEe, KOJINYECTBO.

Kak ncxomnble, Tak ¥ arperaTHble JaHHbIE MOTYT XPaHUTHCS OO0 B PENIALIMOHHBIX, THOO
B MHOroMepHbIX 0a3zax gaHHbiIx MDD (MultiDimensional Data). B Hacrosimiee Bpems
NPUMEHSIOTCS TPU CHI0c00a XpaHEHUsI MHOTOMEPHBIX 0a3 TaHHBIX:

e Cucrembl onepaTMBHON aHAIUTUYECKOH 0OpabOTKM MHOTOMEpPHBIX 0a3 JaHHBIX
MOLAP (Multidimensional OLAP) - ucxojHble u arperaTHble JaHHbBIC XPaHITCS
B MHOTOMep-HOH 0a3e aaHHBIX. MHOromepHble 0a3bl JAHHBIX MPEACTaBIISIOT
co0oi TUmepKyObl WM TMONU-KyObl. B rumepkyOax Bce H3MEpEeHHUS HMEIOT
OJIMHAKOBYIO pa3MepHOCTb. B monmkybe KaxJIoe H3MepeHHEe HMEET CBOIO
pasmepHocTh. MHOromMepHasi 6a3a JTaHHBIX OKa3bIBA€TCSl M30BITOUHOM, TaK Kak
OHA IMOJIHOCTBIO COAEPKUT UCXOIHbIE JaHHbIE PEISAILMOHHBIX 0a3.

e Cucrembl ONEpPaTUBHON aHATUTHUYECKOW OOpabOTKM PENLUOHHBIX 0a3 JaHHBIX
ROLAP (Relational OLAP) - ucxomHble JaHHBIC OCTAIOTCS B PEISILIUOHHON Oase,
arperaTHble JJaHHbIE Pa3MEIA0TCs B K3 TOH ke 6a3bl.

e ['uOpuHBIE CHCTEMBI ONEPATUBHON aHATMTHYECKOH 00padoTku manHbix HOLAP
(Hybrid OLAP) - wucxomHble JaHHBIC OCTAlOTCS B pEIIMOHHON 0Oase, a
arperaTHble JJaHHbIE XpaHATCS B MHOrOMepHOM 6a3e nanHbix (MDD).

MHoromMepHbIii aHamu3 JaHHBIX MOXKET OBITh MPOU3BEACH IMOCPEICTBOM KIMEHTCKUX
npuI0keHUH U cepBepHblx OLAP-cuctem.

Knuentrckue mnpunoxenusi, coaepxkamme OLAP-cpencTBa, mO3BOJSIOT BBIYUCISTH
arperatHple JaHHbIE. ATrperaTHble [JaHHBIE pa3MEILAOTCd B KA BHYTPH aJpPECHOTO
npoctpancTBa Takoro OLAP-cpenctBa. Kamr - GpicTponeiicTByomuii Oydep 00nblIoi eMKoCTH,
paboTarouuii Mo crenuaibHOMy alroputMy. [Ipu 3ToM, eciny UCXOAHbIE TaHHBbIE HaXOIATCS B
pensiuMoHHOM Oa3ze, BbrurcieHus npousBoastcs OLAP-cpencTBaMu KIMEHTCKOTO MPUIIOKEHUS.
Ecnn wucxonHble naHHBIE pa3MelnaroTcss Ha cepBepe 0a3 gaHHblX, To OLAP-cpenctsa
npuiiokeHni nocbuiatlor SQL-3anmpock! Ha cepBep 0a3 TaHHBIX U MOJIYYarOT arperaTHble JaHHbIE,
BBIUNCJICHHBIE CEPBEPOM.

[IpuMepamu KIMEHTCKHX MNpUIIOKEeHHM, coxepxkammmu OLAP-cpenctBa, sBISIOTCS
NPUIOKEHUsT CTaTUCTUYecKoi oOpabotku manHbix SEWSS (Statistic Enterprise - Wide SPS
System) dupmbr StatSoft ' MS Excel 2003, 2007, 2010, 2013. Excel mo3Bosnsier co3nate u
COXpaHUTh HeOOMNbIION JoKanbHbIM MHOromepHbslii OLAP-ky6 W 0TOOpa3uth ero JIByX- WIH
TpEXMEpPHBIE CEUCHHS (pa3pesa).

MHorue cpeacTBa NPOEKTUPOBAHMS IO3BOJSAIOT co3laBarh npocreimme OLAP-
cpencta. Hanmpumep, Borland Delphi u Borland C++ Builder.

OTMeTHM, 4TO KIMEHTCKHE NMPUIOKEHHS NMPUMEHSIOTCS MPU MaJIOM YHUCIE W3MEPEHUN
(ae Oosee mecTr) U HEOOIBIIIOM PA3HOOOPA3UHU 3HAYCHUN ITUX U3MEPEHUH.

Cepsepubie OLAP-crucTeMbl pa3BUiIN U0 COXPAHEHMSI K31 C arperaTHbIMU JAHHBIMHU.

B HUX coxpaHeHue M M3MEHEHHME arperaTHbhIX NaHHBIX, MOJIEpPXKKa COAEpXKAIllero Hx
XpaHWIUIIA OCYIIECTBISETCS OTIENbHBIM MpPUIIOKEHHEM (IporeccoMm), HasbiBaeMbiM OLAP-
cepBepoM. Kimentckue mnpunoxkenus pgenator 3anpockl kK OLAP-cepBepy u moisydarot
TpeOyemble arperatHble jgaHHble. CepBepHble OLAP-cucrembl paccuntanbl Ha J1000€
KOJINYECTBO U3MEPEHUH.
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ITpumenenne OLAP-cepBepoB cokpammaer Tpaduk ceTd, Bpems O0OCITyKHBaHUS
3alpoCoB, COKpaIIaeT TpeOOBaHUs K pecypcaM KIUECHTCKUX MPHIIOKESHUH.

B macmtabe npennpusitus 00bruHO ucnonbdytoress OLAP-cepepst Tuna Oracle Express
Server, MS SQL Server 2000 Analysis Services u zip.

3amerum, uto MS Excel mo3BomsieT nenarsb 3anpocsl kK OLAP-cepBepam.

CepBepubie OLAP-cucteMbl Ha 6a3e MH()OPMAITMOHHBIX XPAHWIUI TOAIEPKUBAIOT BCE
TPH CIIOCOOBI XPAHEHUSI TAHHBIX.

AHanutuyeckas cucTtemMa oOOecIeuMBaeT BblAauy arperaTHbIX IJaHHBIX 0 3alpocam
KkiaueHToB.  CIIOKHOCTh ~ AQHAJIMTUYECKUX  CHCTEM  BbI3BaHa  peaju3aluedl  CIOXKHBIX
MHTEJJIEKTYaJIbHBIX 3alpocoB. MHTEIeKTyalbHbIE 3alIPOCHl OCYIIECTBIISIOT IOUCK MO YCIOBUIO
WIH aITOPUTMY BBIYMCIICHHS OTBeTa. Hampumep, BEIOpATh IS BBITYCKA M3JEIUS, TPUHOCSIINE
MaKCUMaibHyl0 NpuObUIb. CaMO yCIOBHE MOXKET JOOIpeNesaThcsl B XoAe (GopMUpoBaHUS
OTBETA, YTO YCIOXKHSET alropuT™M (GopmupoBaHus orsera. JlaHHbie 11 GOpMHUpPOBAHHS OTBETA
MOTYT HAXOJUTHCS B Pa3HbIX BHYTPEHHUX U BHEMIHHX 0a3ax. CylIeCTBYIOIIUN SI3BIK 3aIPOCOB
SQL pac-mupsieTcsi BO3MOKHOCTBIO IOCTPOCHUS MHTEIIEKTYaIbHBIX 3apocoB. [Ipumep Takoro
3ampoca - CPaBHUTH JAaHHBIE O MPOAAKaX B KOHKPETHBIE MECSIbI, HO pa3Hble ronapl. [y Takux
3alpOCOB UCIIOJIb3YIOTCS HENPOLIEYPHBIE SI3bIKM O0pallleHnss K MHOTOMEpPHBIM 0a3aM J1aHHBIX.
[Tpume-poM Takoro si3bika 3ampocos siBisercs s3pik MDX (Multidimensional Expressions). On
no3BoyisieT ()OPMHUPOBATH 3alpPOC M ONKCHIBATH QJITOPUTM BhIUUCICHUH. S3pik  SQL
WCIIONIB3YETCS JIJIsl U3BJICUCHUS JAaHHBIX U3 JIOKAIbHBIX 0a3. S3pik MDX cityXuT 11t u3BIeUeHUS
JAHHBIX ¥3 MHOTOMEPHBIX 0a3 1 HH()OPMAIMOHHBIX X PAHMIIHUIIL.

AHanuTUYECKUE JaHHBIE UCIIONB3YIOTCA B CUCTEMAX MOAIEPKKH MPUHITHS PEIIeHUN

B upeane pabora aHaNIUTUKOB M PYKOBOAMTENECH pa3IMYHBIX YPOBHEW JOJKHA OBITH
OpraHH30BaHa TakK, YTOObI OHU MOTJIM UMETh JIOCTYI KO BCEil MHTepecyoliel ux nHhopMaluu u
[I0JIb30BAThCA yJIOOHBIMH M IPOCTBIMM CPEACTBAMU IIPEJICTaBICHUS U pabOThl € 3TOH
uHpopmanmeli. VMIMEHHO Ha [OCTHKEHHWE OSTUX Ielied W HampaBieHbl WH(GOPMAIMOHHbBIE
TEXHOJIOTHH, 00BEIUHSIOIIMECS 101 OOIIUM Ha3BaHUEM XPaHWINI] JaHHBIX U OM3HEC-aHaIN3a.

B cootBercTBuM ¢ ompenenenuem Gartner, Ousnec-ananu3 (BI, Business Intelligence) -
3TO KaTeropusi MPUJIOKEHUH U TEXHOJIOTUH Juis cOopa, XpaHEHHs, aHaiu3a U MyOIMKaluu
JAHHBIX, TO3BOJISIONIASl KOPIOPATUBHBIM II0JIb30BATENSIM NpPUHUMATh JIydlllde penieHus. B
PYCCKOSI3BIYHOM TEPMHUHOJIOTHUU MOJO0OHBIE CHCTEMBI HA3bIBAIOTCS TAK)KE CUCTEMaMHU MOIEPKKU
npunsaTus pemwenui (CIIIIP).

COop u xpaneHre UHGOpPMAIINH, & TAKXKE PEIICHHUE 3a/71a4 UHHOPMAITMOHHO-TIOUCKOBOTO
3amnpoca 3 (HEeKTHBHO pearu3yoTcsl CpeCTBaMH cucTeM yrpasieHus 60azamu naHHbIX (CYBJ).
B OLTP (Online Transaction Processing)-nojcucreMax peanu3yercsi TpaH3aKI[MOHHAS
oOpaboTtka mannHbix. HemocpenctBenHo OLTP-cuctembl He MOAXOASAT ISl MOJHOIIEHHOTO
aHaiM3a MH(OpMalMM B CWIY NPOTHUBOPEUYMBOCTH TpeOOBaHMUN, NpenbsBiseMblx k OLTP-
cucremam u CIIIIP.

Jlng mpenoctaBieHUs HEOOXOAMMOM Ui NPUHATUS peleHuil nHpopMaluuu OOBIYHO
MPUXOAUTCS cOOMpaTh JAaHHBIE W3 HECKONBKHUX TPAH3aKIMOHHBIX 0a3 JaHHBIX Pa3TUIHON
CTPYKTYpbl U coaepxaHusi. OCHOBHas mpoOsemMa MpH 3TOM COCTOMT B HECOTJIACOBAaHHOCTH U
MPOTUBOPEUYMBOCTA ITUX 0a3-HUCTOYHUKOB, OTCYTCTBHU €IWHOTO JIOTUYECKOTO B3TJsLAa Ha
KOPIOPaTHUBHBIC JaHHBIC.

[Tostomy mns oOwvenunenus B omHoit cucteme OLTP wu CIIIP gns peanuzanuu
MOJCUCTEMBl XPAaHEHUSI HCIIOJNB3YIOTCSA KOHIENIUs XpaHunun naHHeiX (X][). B ocHoBe
KoHIenuu X/ JIeKUT ujes pa3faeieHus: JaHHBIX, UCTIONb3YEMBIX JUIsS OTIEpaTHBHONW 00padoTKU
W N7 pelieHus 3aad aHajiu3a, 4TO IO3BOJISET ONTHUMH3UPOBATH CTPYKTYpPHI XpaHeHHs. X/[
MO3BOJISIET UHTETPUPOBATh paHEE Pa3beIMHEHHbIE JETAIN3UPOBAHHBIE JaHHbBIC, COACPKAIIUECS
B MCTOPUYECKUX apXMBaX, HaKalUIMBaeMbIX B TpaaulmoHHbIXx OLTP-cucremax, moctrynaronmx
U3 BHEIIHUX HCTOYHUKOB, B €IWHYIO 0a3y MaHHBIX, OCYIIECTBISII WX MPEABAPUTEITHHOE
COTJIacOBaHUE M, BO3MOXHO, arperaiuio.

[Toxcucrema aHanmm3a MOKET OBITh TIOCTPOEHA HA OCHOBE:
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® MOACHCTEMbl WH()OPMAIMOHHO-TIONCKOBOTO aHaiM3a Ha 0a3e pesSIMOHHBIX
CVYDB/l 1 cratn4ecKkux 3apocoB C UCIIOIb30BaHUEM si3bika SQL;

® T[IOJICHCTEMBI OIEpPaTUBHOIO aHanu3a. [l peaiu3anuu Takux MOJCUCTEM
MPUMEHSIETCS TEXHOJIOTHSI OTEPATUBHOM AHAIUTUYECKOW O0OpabOTKM JTaHHBIX
OLAP, ucnions3yroniasi KOHIEMIIUI MHOTOMEPHOTO MPEICTaBICHUS TaHHbBIX;

® [I0JICHCTEMbl MHTEJUIEKTYaJIbHOTO aHAJIN3a, PEaTU3yIOIINe METObl U aITOPUTMBI
Data Mining.

ITpumepom OLAP-cuctem sBusercs Brio Query Enterprise xopnopauuu Brio
Technology. OLAP-cpencTBa BrirouaroT B cBou cuctembl pupmel 1C, [apyc u ap.

Texnonorun Data Mining (700b14a JgaHHBIX)pa3paboTaHbl ISl MOMCKA M BBISIBICHUS B
JAHHBIX CKPBITHIX CBsI3€il U B3aUMO3aBHCUMOCTEH C LIEJIbIO NPEIOCTABICHUS UX PYKOBOIUTEIIO
B TIpolecce MPHUHATUS pemeHuid. J[Is 3TOro HCHoib3ylOTCsS CTaTUCTHYECKHE METOMbI
KOppeNslUM, ONTUMM3allUd M METOAbI, IO3BOJSIOIIME HAXOAUTh ATH 3aBUCUMOCTH U
CHHTE3MPOBATh JIEAYKTUBHYIO (00oOmaronryo) wuHpopmanmio. TexHonormm Data Mining
o0ecrneunBaroT:

e [louck 3aBUCUMBIX JAHHBIX (peaTU3aII0 HHTEIJICKTYAJIbHBIX 3aIIPOCOB);

e BeusiBieHHe YCTOMYMBBIX OWM3HEC-TPYNI (BBIABICHHE TPYII OOBEKTOB, ONM3KUX
I10 33/IaHHBIM KPUTEPHSIM);

e PamxupoBaHHEe BaXHOCTM HW3MEpEHUIl IpH KilaccU(PUKALUU OOBEKTOB JJIs
IIPOBE/ICHUS aHaIM3a (CTpaHa, TOpoJl, pailoH, MOCTABIINK);

e [IporHo3upoBanue OH3HEC-TIOKA3aTeNe (Hampumep, OXUAACMbIe MPOIAXKH,
CIpoc);

e OreHka BIUSHAS IPUHUMAEMBIX PEIICHUH Ha JOCTIKEHHE yCIieXa MpeaIpUsITHS,

e Jlonck anomaimii 1 T.1.

Texnonorun Data Mining mo3BoJsif0OT HaOMIOAaTh 3a TeKylled MHpOpMaluenc 1eabio
MOMCKAa OTKJIOHEHUH, TEHJEHUUI Oe3 BHMKAHHUS B CMBICI CaMUX JaHHBIX. VX HCHOIB3YIOT,
Ha-TIpUMeEp, JUIS OIEHKM TOBEIEHHUs MOKYIaTenel, 4ToObl BHECTH H3MEHEHHS PEKIaMHYIO
TaKTHUKY, JIJ7I1 KOPPEKTUPOBKHU BBITTYCKA MTPOTYKIIMH, U3MEHEHHUS [IEHOBOW TOJIUTUKH U T.]I.

WNurtennexryansupie  aenoBeie  TexHonoruu BIS(Business Intelligence Services)
npeoOpa3yloT MHPOPMAIMIO0 U3 BHYTPEHHUX M BHEIIHHUX 0a3 B MHTEUIEKTYyaJIbHBIN KamuTas
(aHanmuTHYeCKHE JaHHBIC). [ TaBHBIMH 3a/layaMH CHCTEM HHTEIUIEKTYalTbHOT'O BBIOOpa JaHHBIX
ABJIIETCS. TIOUCK (DYHKIMOHAJIBHBIX M JIOTMYECKUX 3aKOHOMEPHOCTEW B HAKOIUIEHHBIX JAaHHBIX
JUTSL TIOJICKa3Ku OOOCHOBAHHBIX YIpaBiIeHUECKUX perneHuid. OHM OCHOBAaHBI HAa MPHUMEHEHUU
TEXHOJOTMIl HMH(POPMAIMOHHOTO XpaHWIMIIA W aJrOPUTMOB aBTOMAaTH3allMU  JEJIOBBIX
nporeccoB (Workflow). AHanuTuueckre gaHHbIe TPEIOCTABIISIOTCS PYKOBOJCTBY BCEX YPOBHEH
¥ pabOTHHUKAM aHAJIUTHUYECKUX CIY>KO OpraHu3aluy 1o 3anpocam B yA100HOM BU/IE.

JlJis MHTEIEKTYallbHOTO aHallu3a TeKCTOBOW MH(opManuu pa3paboTaHbl CTPYK-TYpPHbBIS
aHanutuyeckue TexHoiorun (CAT).OHu opueHTHpOBaHbl Ha YIriayOJIeHHYI0 00pa-00TKy
HECTPYKTYpUPOBAaHHON HUH(popManuu. Peanu3yloT yHHMKaJbHYIO CIIOCOOHOCTH YeJIOBEKa
MHTEPIPETUPOBATH (TOJIKOBATh) COJEpKAaHHE TEKCTOBOW MH(QOpPMAIMKM M yCTaHABIMBATh CBA3U
Mexny Qparmentamu Tekcta. CAT peann3oBaHbl Ha 0a3e THUIEPTEKCTOBOW TEXHOJIOTHH,
JMHTBUCTUYECKHUX MTPOLIECCOPOB, CEMAHTUUECKUX CETEH.

CTpyKTypHblE  AHAaJUTUYECKHE  TEXHOJIOTMM  MpEJHa3HA4YeHbl  JUIsl  pPELICHUs
pa3zHOOOpa3HBIX 337a4 aHATUTUYECKOTO XapaKTepa Ha OCHOBE CTPYKTYpHU3alUU MPEABAPUTEITHHO
OTOOpaHHOW TEKCTOBOW WH(MOpMANUU. SIBISIOTCS WHCTPYMEHTOM CO3JIaHUS AHATUTHYECKHX
JOK-JIaZI0B, OTYETOB, CTaTeil, 3aMETOK JUIsl UCIHOJIb30BaHUS B MH(POPMAIIMOHHO-aHAIUTUYECKIX
ciy:k0ax opraHu3alyii, orpacieil, rocyaapcTBeHHoro ynpasnenus, CMU u 1.1.
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1.3. Jlekuus Ne 3 (1 gac)

Tema: «CtatucTuyeckue METOIbl aHaNK3a OOJIBIINX JaHHBIX)»

1.3.1. Bonpocsl JieKIuu:

1. Ilonarue nporuosa u npeasuaeHus. OTian4ne NpOrHO3UPOBAHUS OT IPEIBUICHHUS.

2. 3akoH pacripeaeneHus ciy4aiiHol BeauunHbl. CTaTUCTUYECKUE OLIEHKH IIapaMeTpOB.
JHoepuTtenbHble o6sactu. Teoprs MOMEHTOB.

3. Koppensunonsusiii aHanu3. Mojaenb MHOXKECTBEHHOM JIMHEWHOM pPErpeccuy.
JloBepuTenbHbIE MHTEPBANBI U1l 3aBUCUMOU NepeMeHHOM. Criia)kxuBaHue BPEMEHHBIX PSOB.

4. Muoromepnsiii ananu3. Perpeccus. Knaccndukanus. Knactepuzars.

5. AjanTuBHbBIE U MYJIbTUIUIMKATUBHBIE METO/bI IPOTHO3UPOBAHUS. DKCIOHEHIIUAIBHOE
CriakuBaHue. ABTOPErpECCHOHHbIE MOJENIN. MoIeny CKOIB3AIIETO CPEAHETO.

1.3.2. KpaTkoe conep:kaHue BONPOCOB:

Ceroans nnst ananu3a bonbmmx J[aHHBIX NBITAIOTCS UCHOJIB30BATH MOJXOBI M METO/IBI,
pa3paboTaHHbBIE elle MPH CO3AAHUU TEXHOJOTUH HH(POPMAIMOHHBIX XPAHWIUII, U XOTS MpH
ATOM JIENAIOTCS TIOTPABKM C YYE€TOM KOJWYECTBEHHBIX TOKa3aTesiel, B HUX HE YUUTHIBAIOTCS
OpUHLKIIBI cOopa, o0pabOTKM W aHalW3a JaHHBIX. BMmecte ¢ TeM HEKOTOpbIE OCOOEHHOCTH
TPAAUIIMOHHBIX ONEpallii MOTYT IPOTUBOPEUYHTH crielupuke o0padoTku bonpimmx J[aHHBIX.

CyliecTBeHHOE pa3nuyKe 3a/ay ONEpaTHBHOW M aHATUTUYECKOM O0OpabOTKH JTaHHBIX
CTaJO TMPOSIBIIATHCS €IIe Ha 3ape pPa3BUTUS TEXHOJOTWH 0a3 AaHHBIX. TepMHUH XpaHWIHIIA
nanubix (Data Warehouse) Obu1 npemnosken bumtom MaMoHOM eme B 70-x rogax, OJHAKO
BCIUIECK MHTEpeca K 3TUM TEXHOJIOTHSM mpousomien juiib 20 JIeT CIyCTs, KOT/ia, BO-TIEPBhIX,
BO3HUKJIA peajbHas MOTPEOHOCTh B MOJOOHBIX CHUCTEMaxX WU, BO-BTOPBIX, CTalM JIOCTYITHBI
HEO0OXOMMBIC BIYUCITUTEIILHBIC MOIITHOCTH.

[ukn oOpaboTKM JaHHBIX B WH(DOPMAIMOHHOM XpaHWJIUIIEC BKIOYaeT B cebs cOop,
OUHUCTKY, 3arpy3Ky, aHaJu3 M, HAKOHEI|, IPEICTaBJICHHE pPE3yJbTaTOB aHalIu3a. 31eCb HET
CMBICTIa TOAPOOHO OCTAaHABIMBATHCS HA JTUX JTalax, HO HEOOXOIMMO YETKO O003HAYUTHh
TJIABHBIM TE3UC — €CIIU MBITaThCSI TPUMEHUTh TEXHOJIOTHH WH()POPMAIMOHHBIX XPAHUJIMII JIJIs
aHanuza bonpmmx J[aHHBIX, TO clenyeT 0OpaTUTh BHUMaHUE HE TOJIBKO HAa aTOPUTMBI aHAJIN3a,
HO M Ha BCE ATarbl pabOThI C TaHHBIMHU.

Coop

B pycnie nHpopManMOHHBIX XpaHWIHIL TPEANOIAraeTcs, YTo MHGOPMAIIHs U3BIEKACTCS
U3 OINEpaTHBHBIX 0a3 MaHHBIX, IpeoOpaszyeTcss K HeOOXOAMMOMY BUIY, MPOBEPSAETCS U TOJIBKO
3aTeM 3arpykaercsi B cucrteMy. llepednciieHHble ONEepaluy BBIIOJIHAIOTCS C HEKOTOPOM
NEePUOJUYHOCTBIO, M 3IEeCh Cpa3y XKe€ BO3HHUKAET BOIPOC: BCErjJa JU BO3MOXKHA Takas
«IEPUOUIHOCTH» Mpu padbore ¢ bonbmumu [JaHHBIME, KOTOPBIE TTOTOKOM MOCTYMAIOT Ha BXO/T
U JIOJDKHBI OBITh JOCTYIHBI JJIs aHalM3a Kak MOXHO pasbiie? MokeT oka3aThCs, 4TO
MPOMEKYTOK BPEMEHU MEXKy MOSBJICHHEM HWHGOpPMAIMU U €€ JOCTYIMHOCTBIO IS aHaIn3a
MEHBIIIE, YeM BpeMs, HEOOXOIMMOe HJs BBIMOJIHEHHUS ONepaliii MO IMOCTPOSHHIO
nH(pOpMaIIMOHHOTO XpaHuauIia. [IpuMepoM TakoW 3aadu SIBISIETCS MOHHUTOPUHT COITMATIbHBIX
ceTel Ha TpeIMeT BBIABICHUS HETAaTUBHBIX  BBICKA3bIBAaHUU WM  (AKTOB  yTEUeK
KOH(puAeHIMAIbHOW WH(GOpPMAIMU — BCE OTH COOBITUS JOJKHBI OBITh BBISIBICHBI U
HEUTpann30BaHbl KaK MOKHO paHblne. OHAKO 3[1€Ch Mbl UMEEM JeNI0 ¢ HeOpMaTH30BAHHBIM
MpEACTaBICHUEM  JaHHBIX, I T[epepaboOTKH  KOTOPBIX  TpeOYIOTCS  aJlrOPUTMBI
MHTEJUIEKTYaJIbHOTO aHalu3a TEKCTa, W3HAYalbHO HE OTJIMYAIOMIMECs TMOKa BBICOKUM
OBICTpOCICTBHEM.

MOHUTOPHHI COLMATBHBIX CeTel

Ha Bxom »Toil 3amaum MOAAIOTCA BBICKA3BbIBAaHMS TIOJIb30BATENICH, KOMMEHTApHH,
BBICTaBIIEHHBIE OlLlIEHKH, Qororpaduu u 1. 1. Lleann MOHHTOpHHTa MOTYT OBITH CaMble pa3HbIE:
BBISIBICHUE HETATUBHBIX BBICKA3BIBAHHM, NpeceUueHHe yTeuek HWHOOpMAIuu, OIpeaesieHnue
OBICTPO pacmpocTpaHstoieiics nHHOPMALUY U €€ UCTOYHUKOB, OTIPE/ICIICHNE [IeTTOYeK BIUSHUS
U aBTOPUTETHBIX MoOJib30Bareneil. OUYEeBHIHO, YTO CIEAYET OCYIIECTBISITh MOHHUTOPHUHT
MOMYJISIPHBIX COIUANBHBIX CETe C OONBIIMM KOJMYECTBOM TOJb30BaTeNel. Takke O4eBHJIHO,
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YTO M3-32 OOJIBIIIOTO YHCIA MOJIb30BaTEIeH M MX BHICOKOW aKTUBHOCTHU PEIICHUE TAHHOW 3a/1a4u
noapasymeBaeT cOop u 00pabOTKy OonbIIMX OOBEMOB JaHHBIX, NPEACTABICHHBIX B
He(OPMATN30BAaHHOM BH/IE.

B nH(opmManoHHBIX XpaHWIKIIAX HESBHO MOAPa3yMEBAETCs, YTO MPHU MpeBAPUTEIHLHON
00paboTKe JaHHBIX (HAIPUMEP, TIPHU MOUCKE HECOOTBETCTBHI) MOXKET HCIIOJNB30BATHCS paHEe
HAKOIUICHHOE COJIEPKUMOE XPAaHUJIHUINA, YTO TPYAHOBBINOIHMUMO Mpu pabore ¢ bonbmmmu
JannsiMu. IIpoGiiema 3akmrodaercsi MpeKIE BCEro B TOM, YTO OHM BCErJa paclpe/esieHBbl,
MpUYeM HE Tak, Kak ObUIO Obl yIOOHO IS aHAIM3a, a TaK, Kak ObLIO yI0OHO MX COOMpaTh —
HaIpUMep, €CJIM pedb UAET O TEJIEKOMMYHUKAIIMOHHBIX CUCTEMAX, TO JAHHBIE «CKJIAaIbIBAIOTCS
Ha peruoHabHBIX cepBepax. C TOUKHU 3peHus aHanuza Oosee yqoOHO paclpenensiTh 1aHHbIe He
110 TEPPUTOPHAIIBHOMY, a 110 BPEMEHHOMY IPU3HAKY (KaXAblii CEpBEP OTBEUAET 32 KOHKPETHBIN
MPOMEXKYTOK BpeMeHH) U T. . OHAKO ONATH ke UH(OpMalMsl CTaHEeT JOCTYIHOM ISl aHaln3a
TOJILKO ITOCIIE TOT0, KaK OyeT nepeHeceHa Ha He00X0AUMBbIE CEPBEPHI.

Utak, B TpaauIIMOHHBIX WHGOPMAIIMOHHBIX XPAHUIUIIAX BCE JaHHBIE BCET/Ia MPOXOMAST
4yepe3 €IUHBINA JIOTHUECKU OJIOK, OTBEYAIOIIMH 3a WX KOHBEPTALMIO, MPOBEPKY, OYHCTKY,
3arpy3Ky, ¥ BpeMsl BBIIMIOJIHEHUS 3TUX OIEpaliii peko ObIBa€T KPUTUYHBIM JI BCEH OCTAIBHOM
cuctembl. OgHako npu 00paboTke bosbmmx J[aHHBIX TAKOTO €IUHOTO OJIOKa OBITH HE MOXKET.
CrpaBeJIMBOCTH pajid CTOUT OTMETHTh, UYTO TMOKAa CYIIECTBYET €llle He TaK MHOro 3ajad C
MHTEHCUBHBIM BXOJIHBIM IIOTOKOM JIaHHBIX U €I11€ BO3MOXHO peain30BaTh 0JI0K cOOpa, OUMCTKH,
npeoOpa3oBaHus U 3arpy3KH B BHUJIE paCIIpeie]ICHHON, HO JIOTHYECKH €IMHON CUCTEMBI.

MOHHMTOPHHT MACCOBBIX PACCHLIOK

OpauM u3 cnoco6oB OOpbOBI C HEXENAaTeIbHBIMU PACCHUIKAMU SIBISIETCS OINpEAeNiCHUE
(akTa MacCOBBIX PaCChUIOK OJHOIO U TOTO € WJIM HEMHOI'O OTKOPPEKTUPOBAHHOTO MHUChMa. JTa
3a/1a4a BBITIOJIHACTCS OOBIYHO MOYTOBBIM CEPBEPOM, OJTHAKO JJISl €€ TOUHOI'O PelIeHus Tpedyercs
ellle YYUTBIBATh CTATUCTUKY C JIPyruXx cepepoB. Bo3Hukaer 3agaua aHanu3a OOJIBIINX TTOTOKOB
BXOJSIIIMX MHUcCeM, cOopa HEOOXOIUMOM CTAaTUCTUKHM, OOMEHa CTAaTUCTHKOW C JIpyTHMHU
cepBepaMu U MPUHATHS PEIICHUS O TOM, SBIISETCS JIU KaXKI0€ MOJy4YeHHOE MUChMO MacCCOBBIM.
JlonyctumMoe BpeMs Ha MPUHATHE PELIEHUS MO KaKJOMY IHCbMY COCTABIIAET MPUMEPHO OJHY-
JIBE€ MUHYTBl — B IPOTUBHOM Clly4ae IOJIE3HblE NMUCbMa OynyT JOXOIUTH A0 ajpecara ¢
3a/1epKKor. EcnM MCXOoAnTh U3 TOrO, YTO HA MOYTOBBIN cepBep NpuxoauT npuMepHo 500 nucem
B CEKyH]ly, TO TOJy4yaeTcs, 4TO B ONEpaTUBHON 00paboTke cepBepa OyIeT HaXOIUTHCS
npumepHo 60 Toic. mucem (500 mucem x 60 cexyHa x 2 MuHyThl). Ecnu cpeanumii pazmep 01HOTO
nuceMa coctasisier 5 Koaiit, To norpedyerca npumepno 300 Moaiit namstu. Bmecre ¢ tem
OTHO M TO K€ CHaM-COOOLIEHHE MOXXET pacchlIaTbcs MHOTOKPAaTHO B  TEUYEHHE
MIPOJIOJDKUTENIHHOTO MEpHo/Ia BpeMeHH (Hampumep, B Teuenue 20 aueit). B aTom ciiydae cepsepy
HE00X0/IMMO XpaHUTh cTaTUCTUKY 0 850 MuH nuceM (500 nuceM * 60 cexyna x 60 MuHyT X 24
yaca x 20 gueil). Ecnu no xaxaoMy nucbMy XpaHuTh XOTs Obl 1 KOalT 1aHHBIX, TO BMECTE C
UHJIeKcaMU nojrydaercs yxke 6ospie 1 TOalT mocTosHHO OOHOBISIOMUXCS JAaHHBIX HAa Ka)KIOM
cepBepe. A eclii y4uThIBaTh OOIIee KOJIMYECTBO IOYTOBBIX CEPBEPOB, TO HTOrOBas CymMMa
MOJIy4aeTCsl BHYIIUTEIbHOM.

Anajam3

Tpaguimonno nHGOPMAIMOHHBIE XPAaHWIHINA MPEJOCTABISIOT TPUMEPHO OJUHAKOBBIN
HAaO0Op MHCTPYMEHTOB aHaiu3a JaHHbIX: MHoroMmepHeli anamu3 (OLAP), perpeccus,
KJaccu(uKanus, KIacTepu3alus U MOUCK 3aKoHOMepHOcTel. CeroiHs MOSBUINCH U TPOJYKTHI
— mwnanpumep, SAP HANA, Greenplum Chorus, Aster Data nCluster, — mno3Bomstonie
3amycKaTh epeurcieHHble MeTo bl U Ha bonbiux J[aHHBIX.

JInsi TOHWMAaHMSI TOTEHIMATBHBIX BO3MOXKHOCTEH TaKuX perieHud HEeoO0X0auMo
pPaccCMOTpETh JIeXKalllMe B UX OCHOBE AJITOPUTMbI, a TaKKe MpPOaHAIU3UPOBATh MYTH I UX
BO3MOYKHOTO pacmapauieIuBaHus — Kitoua kK 00padotke bompmmx Jlanasix. [Ipu 3ToM BakHO
HE TMPUBS3BIBATECA K KOHKPETHBIM TEXHOJOTHSM pAaCIpeleleHHOW OOpabOTKU JTaHHBIX
(manpumep, MapReduce), a numb y4UTHIBaTH KIIIOUEBBIE TapamMeTphl, XapaKTEpHBIC IS
Bonpmux JIaHHBIX (HHTEHCHBHOCTH CETEBOT'O B3aUMOJICHCTBHS M O0OBEMBI).
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BaxHbM (akTopoM, BIHSIOUIMM Ha CKOpocTh pabotbl moboit CYBJ, sBisercs
KOJINYECTBO OIepalil BBOJa/BbIBOIA U 3(PPEKTUBHOCTD MOCTPOECHHBIX UHIEKCOB. {1151 paboThI €
Bonpmnmy JlaHHBIMU IPUMEHUMBI BCE YK€ CYILIECTBYIOIINE METO/bI, HAUMHAS OT KJIACCUYECKHUX
B-nepeBbeB M 3akaHuMBas CIOXKHBIMU CTPYKTYpaMu [Uld OIEPUPOBAHUS MHOTIOMEpPHOU
uHpopManuei.

MHoromepHbIii aHAJIU3

Cyrb MeTOJa 3aKJIIOYaeTcsl B IIOCTPOEHMM MHOIOMEPHOIO Ky0a M IOJyYE€HUHU €ro
pasInYHbIX cpe30B. Pe3ynbTaToM aHanm3a, Kak IpaBUIIo, ABJIsETCS TabaMLa, B S4eHKaxX KOTOPOil
COJIEp)KaTCsl arperupoBaHHbIE IIOKa3aTeau (KOJIMYECTBO, CpPEJHEE, MUHUMAJbHOE WU
MakCHUMajJbHOE 3HAYeHMEe M Tak Janee). B 3aBUCMMOCTM OT peanu3aluH, CHUCTEMbI
MHoroMmepHoro ananusa jenarcs Ha MOLAP, ROLAP u HOLAP. Cpenu nux ROLAP-cuctemsr
ABJISIIOTCSL HauboJjiee MPO3pauyHbIMU U H3YYEHHBIMH, IOCKOJBKY OCHOBBIBAIOTCS Ha LIMPOKO
pacnpoctpaHeHHbIX pesiuoHHbIX CYB/l, B To Bpems kak BHyTpeHHee ycrpoiictBo MOLAP u
HOLAP o00blyHO 0ojiee 3aKpbITO U OTHOCUTCA K 0O0JacTH «HOY-Xay» KOHKPETHBIX
KOMMEPUYECKUX MPOAYKTOB.

MOLAP mnpencrasnser MHGOpMAIMIO B BHJIE «YECTHOW» MHOTOMEPHON MOJENH, HO
BHYTPHU HCIIOJIB3YIOTCS T€ ke Moaxojpl, uTo U B ROLAP: cxembl «3Be3na» u «cHexuHKa». C
touku 3penust CYBJ] 6aza nanubix ROLAP — 310 00bIKHOBEHHAs persiiiuoHHas 0a3a, u 1)1 Hee
HE0OXO0IUMO IMOJJIEPKUBATh BECH IepeueHb omnepanuil. OHaKoO 3TO HE MO3BOJISIET, BO-IIEPBbIX,
KECTKO KOHTPOJIMPOBATh ITAlbl BBOJA JaHHBIX. Bo-BTOpBIX, cOOMpPATh CTATUCTUKY U MOJOUPAThH
ONTUMAJIbHBIE CTPYKTYPBI JUIsl XpaHEHUsI MHIEKCOB. B-TpeTbuX, ONTUMHU3UPOBATh pa3MelleHHE
JAHHBIX Ha JMCKE JUIsl oOeclie4eHUs BBICOKOW CKOPOCTH BBOJA/BbIBOJA. B-ueTBepThIX, HET
BO3MOXXHOCTH JUIsl KJIIMPOBAHUS HIPOMEXKYTOUHBIX arperarHblX 3Ha4eHWH. B-marteix, npu
BBINOJIHEHUH AHAJIMTUYECKUX 3allPOCOB M3-3a BBICOKMX TpeOOBaHMH K OBICTPOJCHCTBHIO HET
BO3MOYXHOCTH TIPOM3BECTH TIYOOKHH CTAaTUCTUYECKUH aHAIU3 W BHIPAOOTATh ONTUMAIIbHBIN
11aH BbinosiHEHUS. B ROLAP ncnons3yroTcst «poHbIe» peIsIUOHHbIE ONITHMU3ATOPHI 3aI1poca,
KOTOpbIE HUKAaK HE YYHUTHIBAIOT «MHOTOMEPHOCTBY» 0a3bl AaHHBIX. TexHomorun MOLAP
JMILIEHBl TePEUNCIIEHHBIX HEJIOCTaTKOB M OJjarojaps 3TOMY MO3BOJSIOT JOOMTHCS OONbIIEH
CKOPOCTH aHaJIU3a.

Bri6op texnonorun MOLAP/ROLAP/HOLAP npu ananuze bonpmux J[aHHBIX 3aBUCHUT
OT 4acTOThl 0OHOBJIEHHs 0a3bl JaHHBIX. C TOYKM 3peHHUs pacrapajuieuBaHus oO0paOOTKH, Ha
HEepBbI B3IJIs/1, BCE MPOCTO — 1000 MHOTOMEpHBIM KyO MOXET OBITh «paspe3aH» IO
JIEJIEHUSM OJIHOTO M3 U3MEPEHUH U paclpesesieH MEXIy HEeCKOIbKuMU cepBepamu. Hampumep,
MOYKHO pa3JeNiuTh KyO Ha BpeMEHHbIE NepHobl (II0 rojlaM U Mecslam), o TepPpUTOPUATBHOMY
NpU3HAKY (KaXKblii cepBep OTBEUaeT 3a CBOM PEruoH) u Tak jaiee. KpurepueM uist pa3aeneHus
KyOa sIBJII€TCs CIIEIYIOLUI MPUHIUI: BBIMOJIHEHHE MHOTOMEPHOTO 3arpoca JO0KHO JOXKUTHCS
HE Ha OJIMH CEpBEp, a Ha HECKOJBbKO, IOCJIE YEro IMOJIyY€HHbIE Pe3yJbTaThl cOOMparoTCs B
eauHoe nenoe. Hanpumep, eciy nosp30Barenb 3anpaivBacT CTaTUCTUKY IPOAAXK MO CTPaHE 3a
YKa3aHHBII MPOMEXYTOK BPEMEHHM, a JaHHbIE PACIpPEAETICHbl M0 HECKOJbKUM pPErHOHaTbHBIM
OLAP-cepBepaM, TO Kax/blii cepBep BO3BpalllaeT CBOH COOCTBEHHBIH OTBET, KOTOPBIE 3aTeM
coOuparoTcst BoenuHo. Ecnu ke gaHHble OyIyT pachpelieleHbl 0 BpEMEHHOMY KPUTEpHUIo, TO
IIPY BBIIIOJIHEHUH pAcCMaTPHUBAEMOTI0 IIPUMeEpa 3ampoca BCsl Harpy3Ka JISKET Ha OIMH CEpBep.

[IpoGnema B TOM, 4TO, BO-TIEPBBIX, OUYEHb TPYAHO 3apaHee ONPEAENUTh ONTHUMAaJIbHOE
pacnpeziesieHue JaHHBIX 110 CEpBEPAM, @ BO-BTOPBIX, JJIS YaCTH aHAIIUTUYECKUX 3alIPOCOB MOKET
OBITH 3apaHee HEM3BECTHO, KaKue JaHHbBIE U ¢ KAKHX CEPBEPOB MOHAI00STCS.

[IpumenutensHO K bonbmmm /[aHHBIM 3TO O3HA4aeT, YTO CYIIECTBYIOIIME MOIXOAbI AJIs
MHOTOMEpPHOTO aHaju3a MOTYT XOpOILIO MacmTaOupoBaTbcs W 4YTO OHU JOIMYCKAaIOT

pacnipeneneHusii coop uHpopmammu (puc. 1) — KaxkAbIl cepBep MOXKET CaMOCTOSTEIHHO
coOupartb HH(OPMALINIO, OCYIIECTBIISATh €€ OYUCTKY U 3arpy3Ky B JIOKAJIbHYIO 0a3y.
Perpeccus

[Tox perpeccueld MOHMMAIOT MOCTPOCHHE MapaMEeTPHUECKOW (YHKIIMH, OIHMCHIBAFOIICH
U3MEHEHHE YKa3aHHON YHMCIIOBOM BEIIMYMHBI B yKa3aHHBIM MPOMEXYTOK BpeMeHH. DTa (PyHKIUSA

15



CTPOUTCS Ha OCHOBE M3BECTHBIX JIAHHBIX, @ 3aTEM HUCIIOJIB3YeTCs AJIs MIpeICKa3aHusl JaTbHEHIINX
3HaYeHUI 9ToN >ke BenuuuHbl. Ha BXOA MeTona mocTymaeT MOocieAO0BaTeIbHOCTh Map BHIA
«BpeMsI — 3HAYCHUE», OINMCHIBAIONIAS MMOBEJACHUE 3TON BEJIMYUHBI MPU 3aJaHHBIX YCIOBHSX,
HaIpUMep KOJIMYECTBO MPOAaK KOHKPETHOTO BHa TOBapa B KOHKpETHOM perunone. Ha Bwixone
— mapaMeTpsl (YHKIIMU, OMUCHIBAIOIICH TTOBEACHUE HCCIIETyeMO BETHYNHBI.

HezaBucumo oT Bua MCHOiIb3yeMoO# MapaMeTpuieckoi (QpyHKuuu noadop 3HAUYCHUM ee
apaMeTpPOB OCYLIECTBISETCS OJHUM M TeM ke crocoOoM. Berumcnsiercss cymmapHas pa3sHHIA
MeXy HaOmoJaeMbIMU (TO €CTh MOJAHHBIMM Ha BXOJ METOJla) 3HAYCHHUSIMH BEIMYMHBI U
3HAYCHUSMH, KOTOpbhIe JaeT (YHKIMS IPH TEKYIIUX 3HAYCHHUAX €€ MapaMeTpoB. 3aTeM
onpezensercs, Kak CleayeT IMOAKOPPEKTUPOBATh 3HAUEHUS MapamMeTpoB Ui TOrO, YTOOBI
YMEHBIINUTh TEKYILYI0 CYMMApHYIO pa3HMIly. DTH OIlE€palMy MOBTOPSIOTCA J0 TeX IOp, MOKa
CyMMapHas pa3HHIla HE JOCTUTHET HEOOXOAUMOTr0o MUHUMYMa WJIH €€ JlalbHelllee yMEeHbIICHHE
CTaHET HEBO3MOXKHBIM.

C Touku 3peHuss 0OpaOOTKM JAaHHBIX IPU PErPECCHOHHOM aHaJIN3€ KIIOYEBBIMU
OTIEPALMSMU SIBJISIOTCSI BBIYMCIICHUE TEKYIIEH CYMMapHOM pa3HUIIBI M1 KOPPEKTHPOBKA 3HAUYECHUN
napametpoB. Eciau mnepBas omepaunusi pacnapajijieidBaeTCs OYEBHIHBIM oOOpa3oM (cymma
BBIUMCIISIETCSI 110 YacTAM Ha OTIENbHBIX CEpBEpax, a 3aTeM CYMMHUPYETCS Ha LIEHTPaJIbHOM
cepBepe), TO co BTOpoil ciokHee. B Hanbonee oOmiem ciydae mpu KOPPEKTHUPOBKE BECOB
UCTIONB3YIOT OOIIEW3BECTHBI MaTeMaTW4ecKuid (akT: (QYHKIUS HECKOJIBKUX IapaMeTpoB
BO3pacTaeT B HANpPaBICHUU TIpaJucHTa M yObIBAaeT B HAIpPaBJICHUU, OOpATHOM TrpaaueHTy. B
CBOIO OY€pellb, BBIUMCICHHE TpPaJUEHTa COCTOUT B BBIYUCIEHUU YACTHBIX IPOU3BOJHBIX
GYHKIMHM 10 KaXJIOMY U3 MapaMeTpoB, YTO CBOIUTCS K TUCKPETHOMY AudhepeHIMpOBaHHUIO,
OCHOBAaHHOMY Ha BBIYMCIIEHUM B3BELIEHHBIX CyMM. B pe3ynbraTe KOppeKTUpOBKa 3HAUEHUI
MapaMeTpoB TAK)Ke CBOJIUTCS K CyMMHUPOBAHHIO, KOTOPOE MOXET ObITh pacnapasuiesieHo.

Ecnu perpeccuoHHbIi aHaanM3 CBOAUTCS K BBIYMCICHHUIO B3BEUIEHHBIX CYMM, TO OH
o0JasaeT MpUMEPHO TOH K€ CTENEeHbI0 MPUMEHUMOCTH U mpu pabdote ¢ bonpmmmu [lanHbIMH,
YTO M MHOTOMEpHBIM aHanmu3. TOo eCThb CHUCTEMBl PErpeCCHOHHOTO aHalu3a BOJHE MOTYT
MacIITabUpOBaTHCS U pabOTaTh B YCIOBHIX paclpeaeeHHOro coopa HHpOpMaIiH.

Knaccupuxauus

3amaya KjgaccMPHUKAIMU OTYACTH TOXO0XKAa Ha 3aJady pEerpeccH M 3aKIoyaeTcs B
MOMBITKE TIOCTPOEHUS M HCIOJb30BAaHUS 3aBUCUMOCTH OJIHOM IEPEMEHHOM OT HECKOJIbKHUX
npyrux. Hampumep, umes 6a3y AaHHBIX O LIeHE OOBEKTOB HEABMKMMOCTH, MOXKHO MOCTPOUTH
CUCTEMY NpaBWJI, MO3BOJSIOLIYI0 Ha OCHOBE IapaMeTpOB HOBOTO OOBEKTa IpejacKa3aTh €ro
npuUMepHYIo IeHy. OTinyne KiacCu(puKalruyd OT PErPECCHH COCTOUT B TOM, UYTO aHATU3UPYETCS
HE BPEMEHHOU psi1 — MOJJaBaeMble Ha BXOJ1 3HAUCHHSI HUKAK HE MOTYT OBITh YIOPSIIOYEHBI.

Ha rtexymmii MoMeHT pa3pab0oTaHO MHOXXECTBO MeTOJOB kiaccudpukauuu (pyHKIUN
baifeca, HelipoHHBIE CETH, MAIIUHBI MOJJIEPKUBAIONINX BEKTOPOB, JAEPEBBSl PEIICHUN U T. 1.),
KaXIbli M3 KOTOPBIX HMMEeT IMOoJ COO0H XOpoIlo MNpopadOTaHHYK HayyHYIO TEOpPHIO
(camooOyuaromuecss CUCTEMbI, METOJ] OOydeHusl ¢ yuuTenem). Bmecte ¢ TeM Bce METOIbI
KJaccu(UKaluy CTPOSTCA MO OAHOM M Toi ke cxeme. CHayasa NPOU3BOAUTCA OOydeHHE
IropuTMa Ha CPABHUTEIHHO HEOOJIBLIONW BBIOOpPKE, a 3aTeéM — MPHUMEHEHHE IMOJIyYEeHHBIX
MpaBUII K OCTaIbHOM BhIOOpKE. Ha mepBoM 3Tare BO3MOKHO KOIMMPOBAHWE MAacCHUBA JAHHBIX Ha
OJIMH CepBep AJIs 3allyCKa «KJIACCHUYECKOTro» alropurMa oOydeHusi Oe3 pacrnapasieIrBaHUs
paboTel. OHAKO Ha BTOPOM d3Tarie JaHHbIE MOTYT 00pabaThIBaThCsl HE3aBUCHUMO — CHCTEMa
IIpaBUJI, MOJIy4YE€HHAs M0 UTOraM caMOOOYy4eHHMsI, KOMMMPYETCsS Ha KaKIblil cepBep, U uepe3 Hee
MPOTOHSETCS BECh MACCUB JAHHBIX, XpaHAIIUcS Ha 3ToM cepBepe. [lomydeHHbIe pe3ylbTaThl
MOTYT J1M00 COXPaHATHCA TaM K€ Ha cepBepe, JTMO0 OTIPaBIAThCS ISl JalbHENIel 00pabOTKH.

Takum oOpa3om, Ha dTane o0ydeHus kinaccuduraTopoB o padore ¢ bonpmumu JlaHHBIMU
MOKa pe4YH HE UJET — HE CYIIECTBYET BHIOOPOK TaKOro 00beMa, MOArOTOBIEHHBIX AJIsi 00y4eHus
CUCTEM, a Ha dTare KiIacCU(PUKAIUU OTACTbHbIC MOPIHH JaHHBIX 00padaThIBAIOTCS HE3aBUCHUMO
JIpyT OT Apyra. ITO 03HAYaeT, YTO CYIIECTBYIOLIME METO/IbI KIacCU(DUKAIIMK TaKKe TPUMEHUMBI
1utst paboThI ¢ bonbmumu JlaHHBIMH.
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Kanacrepuzanust

3agaya KjacTepu3alui COCTOUT B pa30MEHHH MHOKECTBA HH()OPMALIMOHHBIX CYLIHOCTEH
Ha TPYMIbI, IPU 3TOM WIEHbl OJHOW rpynmnsl Oojiee MOXO0XKU IPYr Ha Jpyra, 4YeM 4JIEHbl U3
pasHbIX. B kadecTBe KpuTepHs IOXOXKECTH MCIOJb3yeTcsl (DYHKIMSI-pACCTOSIHUE, Ha BXOJ
KOTOpPOM IOCTYNAIOT JABE CYIIHOCTH, a Ha BBIXOAE — CTENEHb WX IOXO0XKECTH (HONb AJis
HOJHOCTBIO WIEGHTUYHBIX CyIIHOCTEH). M3BeCTHO MHOXECTBO pAa3JIMYHBIX CIIOCOOOB
Kjactepuszanuu (rpadoBble, epapxudeckue, HTepaTuBHble, cetn KoxoHnena u T. 1.).

IIpobnema knacrepuzauuu bonbmux JlaHHBIX COCTOMT B TOM, 4YTO HMEIOIIHMECS
QITOPUTMBI  MPENAINONATalOT BO3MOXXHOCTh  HEMOCPEACTBEHHOTO OOpamieHus K  JII00on
MH(POPMALIMOHHOM CYIIHOCTH B MCXOJHBIX JAHHBIX (3apaHee HEBO3MOXKHO IpelyraiaTh, Kakue
UMEHHO CYIIHOCTH MOHA005TCs anroputMy). B cBOIO odepenb, HCXOAHbBIE TaHHBIE MOTYT OBITh
pacnpezesieHsl 0 pa3HbIM CepBEpaM, M IIPH ATOM HE TapaHTUPYETCs, YTO KaXKIbIM KiacTep
XpaHUTCS CTPOrO Ha OJHOM cepBepe. Ecim pacnpeneneHue NaHHBIX II0 CepBEpaM JelaTh
OPO3payHbIM I alrOpuUTMa KiIacTepu3alud (OH CUMTAaeT, 4YTO JaHHbIE PpaCIOIOXKEHbl B
HEKOTOPOH paclpeieleHHOW BHPTYAIbHOW TMaMSTH), TO JTO HEW30EKHO TMpHBEIET K
KOIMPOBAHUIO OOJBIINX 0OBEMOB C OJJHOI'O CEpBEpa Ha IPYTOil.

Pemenue npobsiieMbl MOKeT ObITH cieayromuM. Ha kaxaom cepBepe 3amycKaercsi CBOM
QJITOPUTM, KOTOPBIM ONEPUPYET TOJIBKO JAaHHBIMHU 3TOI0 CEPBEPA, @ HA BBIXOJE JACT IapaMeTphl
HalJICHHBIX KJIACTEPOB M MX BECA, OLICHUBAEMbIE HCXOJAS W3 KOJIMYECTBA JJIEMEHTOB BHYTPH
Kjactepa. 3aTeM MoiyuyeHHas MHGopManus coOupaercs Ha LEHTPaJIbHOM cepBepe U
IIPOM3BOJIUTCS METAKJIaCTEpU3ALsl — BBIJCJICHNE TPy OJIM3KO PACIIOIOKEHHBIX KJIACTEPOB C
Y4E€TOM HMX BECOB. OTOT METOJl YHHUBEPCAJICH, XOPOLIO paclapajuleuBacTCd U MOXKET
UCIIOJIb30BaTh JIIOObIE JPYrHe alrOpUTMbl KJIACTEpU3allUM, OJHAKO OH TpeOyeT NpOBEACHUS
CEpbE3HBIX HAy4YHBIX WCCIICJOBAaHUM, TECTUPOBAHMS HAa pEalbHBIX HAHHBIX M CpPAaBHEHUSA
IIOJIYYEHHBIX PE3YJIBTATOB C APYTUMU WIOKAJIBHBIMI) METOJAMH.

Takum o6paszom, [ aHanu3a bonbmmx JlaHHBIX MOAABIAIONIAs YacTb METOJOB
KJIaCTepU3alluy HEIPUMEHNMa B YHCTOM BHUJI€ U HEOOXOAMMBI JOMOJIHUTEIbHBIE HCCIIET0BaHUS.

IMouck 3axkoHOMEepHOCTEH

CyTb MeTo/1a 3aKJII0YaeTCsl B HAX0XK/IEHUN TPaBUJI, OMHMCHIBAIOIINX B3aMO3aBUCUMOCTH
MEXIy BHYTPEHHUMH OJJIEMEHTAaMU JaHHbIX. KiaccMueckuM IpUMEPOM SBISETCS aHAJIN3
MIOKYIIOK B CYNEPMApKETE M BBIABICHUE IPABUJI BUJIA «ECIU YEJIOBEK MOKYMAET NEIbMEHHU, TO
OOBIYHO OH IMOKYMAaeT elle U cMeTaHy». Ha BXoJ 3aia4yu moucka 3aKOHOMEPHOCTEH MOCTyIaeT
HEYIOPSAJIOYEHHOE MHOKECTBO CYIIHOCTEH, Uil KaXJO0H U3 KOTOPBIX H3BECTEH Habop
IPUCYTCTBYIOLUIMX MH(OPMAIIMOHHBIX MPU3HAKOB: HAPUMEpP, TAKUMH CYIIIHOCTSMHU MOTYT OBITh
YeKW Ha TOKYNKH, a MpPU3HAKaMHU — KYIUIEHHBIE TOBapbl. 3ajlaya MOWCKAa 3aKOHOMEpPHOCTEN
CBOJMTCS K BBISABJICHUIO IIPABWJI BUAA «ECIM NMPHUCYTCTBYIOT npusHaku Al, A2, ..., AN, 1o
npuUCyYTCTBYIOT M npuzHaku B1,B2,..., BM», npu 3ToM KakJoe NpPaBUIIO XapaKTepU3yeTcs
JIBYMsl TapamMeTpaMu: BEPOSTHOCTBbIO cpabaTbiBaHMs U mojanepxkoil. IlepBwlit mapamerp
MTOKa3bIBAECT, KAK YacCTO BBIIOJHAETCS JAHHOE IPABWIIO, a BTOPOM — KaK 4acTO NMPUMEHHMO
JJAHHOE TpaBUJIO, TO €CTh KAaK 4acTO BCTpeuaeTcs coderanwe npusHakoB Al, A2, ..., AN. C
MIPAaKTUYECKOW TOYKHM 3PEHHsI AHAJUTUKA WHTEPECYIOT IpaBHJIa C BBICOKOM MOIIEPKKON M
BEPOSITHOCTBIO CpabaThIBaHMsI, HO KaKOB JOJDKEH ObITh OallaHC MEXIY STUMH MOKa3aTeIsIMH —
9TO BOINPOC KOHKPETHOM MPAKTUYECKOM 3a7auH.

3amaya MOMCKAa 3aKOHOMEPHOCTEH pellaeTcss ¢ IOMOUIbI0 alroputMa Apriori, u
OYEBHIHO, YTO C TOYKU 3peHus 00paboTku bompmmx J[aHHBIX KIIOYEBOH oreparuen 37ech
SBJISIETCSA BBIYMCIICHHUE arperupyronmx ¢yHkuuii (3nadenuit F(D1,..., Dk)), yto BeImonHseTcs
CpeICTBAMH MHOTOMEPHOIO aHaiu3a. JlpyruM BakKHBIM MOMEHTOM ajroputMa Apriori,
OpPENsATCTBYIOIKUM 00paboTke uMeHHO bomnbmux JlaHHBIX, MOXET moKa3aTbcs pabota ¢
HabopaMu HMH(OPMALIMOHHBIX TPU3HAKOB, HO TYT HEOOXOAMMO YyYecTh CIeAyIolee
OOCTOSITENILCTBO: ~ KOJMYECTBO  pPAacCMAaTPHBAEMbIX HA0OpPOB  3aBUCHT OT  KOJIMYECTBA
MH(POPMALIMOHHBIX MPHU3HAKOB, TO €CThb OT KOHILENTYyalbHOH MOJENN AAaHHBIX, a HE OT MX
o0beMma.
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Busyanauszanus pe3yJbTaToB

BonbunHcTBO MyOIMKaLMii, MOCBSAIIEHHBIX aHANU3y bonbinx J{aHHbIX, CHOKYCHPOBAHbI
HETOCPEJCTBEHHO Ha aHAJHM3€ M OCTABISAIOT 33 KaJpoM 00pabOTKy IMOJy4EeHHBIX PE3yJIbTaTOB,
npenmnonaras, 4ro OyQyT NPUMEHSTHCSA YK€ CYHIECTBYIOIIME METOAbl B BHUJIE T'€HEpaluu
OTYETOB, a TAaK)Xe€ MOCTPOCHHS PAa3IMYHOrO poja auarpaMMm wid rpadukoB. OmHAKO A7
IPOCMOTpA Pe3yIbTATOB aHAN3a CYIIECTBYIOIINE METOAbI MOTYT ObITh HEIPUMEHHUMBI Cpasy Mo
HCCKOJIbKMM HpHUYHUHaM. BO-HCpBBIX, 00JIBIIIOE KOJIMYECTBO JaHHBIX Ha BXOJC IMOPOKAACT
00JbIIOE YMCIIO PEe3yJbTAaTOB aHajdM3a Ha BBIXOJE — €CIIM PaHblle MHOTHE 3aKOHOMEPHOCTHU
OKa3bIBAJIMCh 3a IMpecaciiaMu CTAaTUCTUYCCKOM INOorpe€umHoOCTU, TO TCIOCPb OHHU OTUYCTIIMBO
MIPEO0JEBAIOT ATOT Oapbep. MOXKET MoKa3aThCsl, UTO 3TUM MOXKHO MIPEHeOpeyb U JUIsl IPUHATHS
pELICHUI OTPAaHUYUTHCS TOJNBKO KIIFOYEBBIMH 3aKOHOMEPHOCTSIMHM, HO 3TO HE Tak. B cmyuae
bonbumux JlaHHBIX AJI1 DOCTHXKEHUS MaKCUMaIbHON 3()()EKTUBHOCTH NMPUHUMAEMbBIX PEIICHUMN
TpeOyeTcsl yUUTHIBATh JaXe €ABa Pa3IndMMble 3aKOHOMEPHOCTH W TPEHJIbl, HHaYe BOOOIIE HET
CMbIcTa B 00paboTKe OONBIINX MOTOKOB CaMbIX Pa3HOOOPa3HBIX CBEJCHHIA.

BO-BTOpI)IX, 3HAYUTCIIBHO YCIIOXHACTCA KOHICIITYyaJIbHasA MOJICIb BI)IXOI[HOI>'I
uHpopmanuu. Ecnu B ”HGOPMAIIMOHHBIX XPaHUJIUILAX TUIIMYHBIA OTYET UMel He Ooiee necsaTKa
BXOJHBIX TIapaMeTpOB (HampuMep, BpPEMEHHOH cpe3, permoH W T.1.), a Ooyee To4YHas
napaMerpu3anusi Oblla HE HY)KHA, IIOCKOJBKY OTYET OaHAIbHO CTAaHOBUJICS BBIPOXKICHHBIM U
COCTOAIIMM M3 IIYCTBIX CTPOK U Hy.Heﬁ, TO I bonpmmx I[aHHBIX TaKasd BBIPOKIACHHOCTDb
ucyesaer.

3asauM aHajau3a JAaHHBIX MOXKHO IPEJICTaBUTh B BUJI€ PaBHOOEAPEHHOTO TPEYIOJIbHUKA, B
OCHOBAaHHUU KOTOPOro OOBEM HUCXOJHBIX JaHHBIX, a J00as TOpU3OHTANbHAS MpAMasd,
MMpoOB€ACHHAA Ha HCEKOTOPOM YPOBHC, IMOKAa3bIBACT, KaK MHOI'O PE3YyJIbTATOB 6y,[[yT JaBaThb
COOTBETCTBYIOIIME MeToAbl aHanu3a. [lo Mepe pocta oObeMa HCXOIHBIX TAHHBIX BEpIIMHA
TPEYroJIbHUKa CHadajla MPOXOJUT YPOBCHBbL IMPOCTOIO IMOMCKAa M IIPOCMOTPa JaHHBIX, 3aTCM
MHOTOMEpPHOT'0 ¥ CTaTMCTUYECKOT0 aHalu3a, U JIMIIb 3aTeM BBIXOJIUT Ha ypoBeHb Data Mining.
Opnako mo Mepe pocta 00bEMOB MCXOJHBIX JAHHBIX W Ha ypoBHe Data Mining cTaHOBUTCS
CJIMIIKOM MHOTO BBIXOAHOH wHH(popmarmu. [lomydaercs, 4To ecnu paHblle AN NPUHATHS
pemeHnii HeoOX0IUMO OBLIIO MPOCMOTPETh BCEr0 HECKOJBKO JIMCTOB OTYETa, TO B Ciydae
Bbonpmmx JlanHbIX 3TO He Tak. Ha yenoBeka, OTBeuaromiero 3a NpuHATUE pelIeHui, CBaIUBaeTCs
rpylla JaHHBIX, U3 KOTOPOH HEOOXOIMWMO BBIICIHTH Hanboliee BaKHBIC. DTy MPoOIeMy MOXKHO
PELUTh IByMs CIIOCO0aMH.

HepBI)II\/JI 3aKIII0YacTCsd B MCIIOJIB30BAHWKW aBTOMATHU3UPOBAHHLBIX CPCACTB, IMO3BOJIAIOIINX
BbIOpaTh HanboJee BaXKHbIE OTUETHI, — HAIpPUMEP, B CIydyae MOHMTOPUHIA JUHAMHUKHU MPOJAXK
oTOMpaTh OTYETHI, B KOTOPBIX HaOIIoAaercs Hambojee pe3Koe M3MEHEHHUE IoKa3aTeled Io
CPaBHEHHMIO C MpPEIbIIyLIIMM NepuoJoM. Takoil MeToJl NMPUMEHUM HE BCerja, IOCKOJIBKY
N3MEHEHHE TTOKa3aTeley MOKET IIpocCTO 00BICHATHCA BHEIIHUMU q)aKTOPaMI/I, HEU3BECTHBIMU
cHCTeMe: HalpuMep, Pe3KHil pocT crpoca Ha ra3upOBaHHYIO BOY MOXET OOBACHATHCS JKapol U
COBCEM HE TOBOPHT O TOM, YTO Ha CJICIYIOIIUI MEepHoa HEOOXOIUMO IIAHHPOBATH TaKHE Ke
00BEMBI TPOJIAK.

Bropoit cnoco6 OGopbObI ¢ OOJNBIIMM KOJMHYECTBOM OTYETOB 3aKIIOYAETCS B
peopraHu3anuu paboThl — BBLACSIOTCS OT/AENbHBIE JIIOAW, B OOS3aHHOCTH KOTOPBIX BXOJMT
MPOCMOTP OTYETOB M (HOPMHUPOBAHKE PE3IOME, HAMIPABIISIEMBIX JIMIIAM, TPHHUMAIOIUM PEIICHUS
(puc. 3). ®opMupoBaHHE TAKHX PE3IOME B 3HAUUTEIHHON Mepe OTIMYAETCS OT CYHIECTBYIOIINUX
CpEACTB I'€HCPpAlUX OTUCTOB 110 CICAYIOIIUM IIPpUYNHAM. BO-HepBBIX, B PE3IOME MOXKET BXOOUTH
camas pazHopoHast uH(opMmarus. To ecTh OIMH U TOT ke TOKYMEHT MOXET BKJIIoYaTh B ce0s U
IMMOoKa3aTejin MnpoaaX, U AUWHaAMHUKY pOCTa LCH, U MU3MCHCHHUA B IITATHOM pPAaCIIMCaHHHU, U YTO
YrOJIHO €lle, BIUIOTh 10 (oTorpaduil TOProBuiX 3aj10B. Bo-BTOpHIX, BCe pe3toMe YHUKAJIbHBI U
ke MOTYT He HMeTh oOmero ¢opmarta. B-TpeTpux, pe3rome Bceraa TOTOBATCS JUIS
KOHKPETHOT'O 4eJOBeKa M0 KOHKPETHOMY CIIydalo, a CJIeJOBATEIbHO, YYUTHIBAIOT U CHEIU(UKY
ciay4asi, ¥ OCOOCHHOCTHM JTOro deioBeka. Korma-to Moker OBITh yA0O€H pacredaTaHHBINA
TEKCTOBBIM JIOKYMEHT, KOTJa-TO — Tpe3eHTanus B (opmaTe s BBICTYIUICHHUS Tepea
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ayIuTopuel, a KOorja-To — ayauo3anuch win Buaeco. OOHUM CIIOBOM, pE3IOME JOJKHO
MO3BOJIATh MAKCUMAJIBHO OBICTPO M HATJISHO MOJIYYUTHh BCIO MH(GOPMAIUIO, HEOOXOAUMYIO IS
IIPUHATUS PELICHUM.

W3 mepeuncieHHbIX TpeOOBaHUN BBIPUCOBBIBAETCS KOHLEIIUS aBTOMAaTHU3WPOBAHHBIX
METaaHAJIMTUYECKUX CUCTEM, MO3BOJISIONIMX: BU3YaJIM3UPOBATh PE3YyJbTaThl aHAIM3a U HA UX
OCHOBE CO3/JaBaTh JIOKYMEHTHI W IMPE3EHTAIMU, IPEIHA3HAYEHHbIE IJIs1 IPOCMOTPa BPYUHYIO;
MOHTHUPOBATh ayIMOTIOTOKH U BUACOPOJIMKH; co3aBaTh Flash-anumanuio. Onnako 3Tu cpeacTaa
U METOJIbI HEe TaK MPOCTHI, KaK Ka)XETCsl Ha MEpBbIN B3IJSAA, U CPOKYCUpOBaHBI Ha OTOOP U
MaKCHUMaJbHO HATJISIHOE IpEeJCTaBlICHHE pa3HOPOJHON MH(popmauuu. Pemenue 3Toi 3amaum
BPYYHYIO CO3[Ia€T BBICOKYIO HAarpy3Ky Ha IEpcOHal, a XOTs Obl yacTH4Has aBTOMAaTH3aIUs
paboTbl TpeOyeT MEeXIUCIHUILTMHAPHBIX HAyYHBIX HMCCIECIOBAHUHM, KACAIOUIMXCS HAXOXKICHHUS
HanOosee 3(h(PEKTUBHBIX CIIOCOOOB MPECTABICHUS CBEICHUIA B pe3tOME.

Ha nanHbIii MOMEHT MOJOOHBIE CHCTEMBI Ka)KYTCS W3IHILECTBAMHU, HO TIO0 Mepe pocTa
yrclia MPaKTHYECKUX 3a7ad, CBS3aHHBIX ¢ aHaiM30M bonbmmx JlaHHBIX, ObIcTpas U ymoOHas
MOJrOTOBKAa OTYETOB CTAaHET JKU3HEHHO HeoO0Xxoauma. B mpoTuBHOM ciyyae NpUHUMAIOLIUN
pelIeHus epCoHa MOKET TOMPOCTY 3aXJIEOHYTHCS B OKEaHe OTYETOB U pPe3yJibTaTaxX aHaIH3a.

Jis pabotel ¢ bonpmmmu  JlaHHBIMM B psJie  CIy4aeB IPUMEHHUMBI METOJbI,
pazpaboTaHHble B HMH(DOPMAIMOHHBIX XpaHWIMIIAX M Ha JeJe JIOKa3aBIlIhe CBOIO
3 PEKTUBHOCTH, — HEKOTOPBIE M3 CYIIECTBYIOIINX AITOPUTMOB MOTYT OBITh aJalTHPOBAHBI ISt
00paboTKu O60MBIINX paclpeeeHHbIX HHPOPMAIIMOHHBIX MacCUBOB. BMecTe ¢ TeM cephe3Hble
3aTpyJHEHUS] MOT'YT BO3HUKHYTH IIPU HAIJISIIHOM NPEACTABICHUU MOTYYEHHBIX PE3YJIbTATOB —
U3-32 OTPOMHBIX 00beMOB UH(GOpPMAIIH, TOCTYMAIOIIEH HAa BXOJ, PE3KO BO3PACTAET KOJIHMUYECTBO
Pa3HOPOIHBIX OTYETOB Ha BbIXoAe. s mX ymoOHOTO mpeacTaBIeHUST HEOOXOTUMBI HOBBIC
MpOrpaMMHBIE  CPEACTBA, MPUHUUIIMAIBHO OTJIMYAKOIIMECS OT TE€HEepaTopoB  OTYETOB,
UCIOJIb3YEMBIX JIJIS1 TPAAUIIMOHHBIX XPaHWIINLL.

1.4, Jlexuus Ne 4 (1 yac)

Tema: «CoBpeMeHHBbIE TPOrpaMMHBIE CPEICTBA aHATIM3a OOJIBIINX JAaHHBIX).

1.4.1. Bonpocsl JieKIUHA:

1. SPSS Statistics - xoMmmproTepHass mporpamMma Jjisi CTATHCTHYECKOH 00paboTKH
JTAHHBIX.

2. Ilpumenenue SPSS Statistics A pelneHus NPUKIAAHBIX 33]a4 IPOTHO3UPOBAHMUS:
BBOJl M XpaHEHUE JaHHBIX; BO3MOXHOCTb HCIIOIb30BAaHUSA IEPEMEHHBIX pPa3HbIX THUIIOB;
4aCTOTHOCTbH IIPU3HAKOB.

3. Tabnuupl, rpaduky, TaOMULIBI CONPSKEHHOCTH, JAMArpaMMbl; IEpBUYHAS
onucarenbHas cratuctika B SPSS Statistics.

4. MapkeTUHrOBble U M€JIMa UCCIIeI0BAHUS; aHAJIN3 JIaHHBIX MAapKETUHIOBBIX U Meaua
UCCIIEIOBAHU.

1.4.2. KpaTkoe conep:kaHue BONPOCOB:

ITorpeOHOCTH B CpeAcTBaX CTAaTMCTUYECKOTO aHAIM3a JaHHBIX B Pa3IMYHBIX O0JIACTSIX
NEeSITeIbHOCTH, 0COOEHHO B HAayKe, OYEHb BEJIHMKA, YTO ¥ MOCTY>KUIJIO MPUUYUHOMN pa3BUTHS PbIHKA
KOMITBIOTEPHBIX MpPOTpaMM JJIsl CTaTHCTUYECKON 00paboTkM naHHbBIX. 3a mociennue 20 jer
aKTUBHOE pa3BUTHE TOJYYWIM KOMIBIOTEPHbIE MPOrpaMMbl, IO3BOJISIONIME MPOBOIUTH
CTaTUCTHUYECKUI aHaiau3 OONBIIMX OOBEMOB JAaHHBIX C IIEJIbIO BBIABICHHUS 3aKOHOMEPHOCTEH,
CPaBHEHMsI BEPOSATHBIX aJbTEPHATUB BBHIOOpA, IMOCTPOCHMSI MPOTHO30B Pa3BUTHUS COOBITHH,
oOHapy>KeHHs CBsI3eH MEXIy sSBIEHUSAMHM M mpoueccamu U mp. CylecTByromue MmporpamMmmbl
MIOCTOSIHHO COBEpUICHCTBYIOTCS B YacTH YCKOpPEHHUsS pPAaOOThl C JAaHHBIMH, YIydIlIEHUs
OpEICTaBICHU pPE3yJbTAaTOB aHalM3a JIaHHBIX, TIOBBIIICHUS yA0OCTBa uHTepeiica,
COBEPILEHCTBOBAHUS CIPABOYHOM CHCTEMBI, YBEIMUYEHMs 4YHUCIA BCTPOCHHBIX B IPOrpamMmy
CTaTUCTHUYECKUX MPOLEyp, CPEACTB 00pabOTKH TAaHHBIX U TIP.
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Otpacnp pa3BHUBAaeTCs CTPEMUTENBHBIMU TeMaMu. Ha ceromHsmHuii eHb Ha pPHIHKE
MPEJICTABICHO OKOJIO THICAYM KOMIIBIOTEPHBIX MHPOrpaMM [UIsl CTaTHUCTUYECKOW 0O0paboTKu
JaHHBIX (Jajee — CTaTUCTHYECKHWE IHakeThl). Pa3HooOpa3ue CTaTUCTUYECKUX I1aKETOB
00yCIIOBJIEHO MHOTOIJIAaHOBOCTHIO 33j1ad 00paObOTKH JIaHHBIX C TPUMEHEHHUEM Pa3IHMYHbIX TUIIOB
CTAaTHCTUYECKUX TMPOIEIYp aHAIM3a JUIsS MOMCKA OTBETOB HA BOIIPOCHI M3 Pa3IMYHBIX 00JIacTeit
YeJIOBEYECKON JeSITeIbHOCTH.

PBIHOK  KOMOBIOTEPHBIX  TpOrpaMM  JUIsl  CTAaTHUCTUYECKOTO  aHAM3a  JAaHHBIX
XapaKTepU3yeTcsl BBICOKOM KOHKYpEHLHMEH, HEpeOKHU clydyad KOHCOJMUAAIMHU W TOTJIOILICHHIMA
KOMIaHui-pazpaboTunkoB. Hampumep, 0MH U3 CaMbIX aKTUBHBIX UTPOKOB HA PHIHKE KOMITAHUS
SPSS Inc. B 1994 r. mornoruna xkommanuto SYSTAT Software Inc., a B 1996 r. — BMDP
Statistical Software Inc. DTu mnpuoOpereHHs TMO3BOJIMIM KOMIIAHUM YCOBEPIICHCTBOBATh
cOOCTBEHHBIC MPOTPaMMHBIC TTPOAYKTHI. B wacTHOCTH, mornomenne BMDP Software mo3somnmiio
YCHIIUTh rpaduueckre HHCTPYMEHTHI TipeacTaBieHus JanabiX B SPSS, a mormomenue SYSTAT
— TEXHOJOTMH O0pabOTKM ¥ aHalu3a [aHHBIX, IOJYYCHHBIX TMpPU OHOJOTUYECKUX U
MeauimHckux uccienaoanusaxl. B 2009 roay kommnanust IBM Inc. norinoruna komnanuto SPSS
Inc.

[Tepen monp30BaTESIMU PA3IMYHBIX KaTETOPUH BCTAE€T BOMPOC BHIOOpPA ONTHMAIBHOTO
CTAaTHCTUYECKOTO TaKeTa JJis MOMCKa BEPHBIX OTBETOB HA CYIIECTBYIOLIUE BOMPOCHL. OYEBUIHO,
YTO ONTHUMAIBHBIM SIBJIISICTCS BapUAHT, COYETAIOINN B ceOe HEOOXOoAMMbIe (yHKIIMOHATHHBIC
BO3MOXXHOCTH, BBICOKOE KauyeCTBO paboOThl U yMepeHHyr IeHy. I[lpu BbiOOpe mnakera
YUUTBHIBAIOTCS CIICAYIOIINE TapaMeTpPhI:

® COOTBETCTBHE XapaKTepy pelIacMbIX 3aay;

e 00beM 00pabaThIBaeMbIX JIAHHBIX;

e TpeOOBaHUS, IPEIBABISICMbIC K KBATH(DHUKAIIMY TI0JIh30BaTEINs (YPOBCHD 3HAHUH B
00JIaCTH CTATHCTHUKN);

e UMeIoIeecs B HATMYMK KOMITBIOTEpHOE 000pYAOBaHNUE.

CraTucTudeckue MmakeTsl 10 MpU3HaKy QyHKIMOHAIBHOCTH MOTYT OBITh pa3/ielieHbl Ha 3
OCHOBHBIE I'PYIIIBL.

1) VHuBepcangbHble TaKeThl, WJIM TakKeThl oOIIero Ha3HaueHus (Hampumep, SPSS,
STATA, STATISTICA, S-PLUS, Stadia, STATGRAPHICS, SYSTAT, Minitab).

OTU MakeThl HE OPUEHTHPOBAHBI HA CHEHH(PUUECKYIO MPEAMETHYIO 00JacTb U MOTYT
HpI/IMeHSITI)Cﬂ JJI1 aHaJIn3a JAaHHBIX U3 paSJ'II/I‘-IHI)IX O6J'I30T€I>i ACATCIIBHOCTH. KaK HpaBI/IJ'IO, OHHN
mpeniaraloT MUPOKUN JAMANa30H CTAaTUCTHMUYECKUX METOAOB U MMEIOT OTHOCUTEIBHO MPOCTOMN
untepdeiic. C TakuMu NakeTaMH PEKOMEHAYEeTCsl paboTaTh HAYMHAIOIIMM I10JIb30BATENM,
BIIQAEIONIMM JIMIIL O0a30BBIMH 3HAHHAMH B O00JIACTH CTaTUCTHKH, a TAakKKe OIBITHBIM
IIOJIB30BATCIIIM HAa HAYAJIBHBIX JTalltax pa6OTI)I C JaHHBIMH, KOrJa €II¢ YE€TKO HE OHpe)IeJ'IeHI)I
CTAaTHCTUYECKUE METOJIbI, KOTOPhIE OYAYT MPUMEHSITHCS JJI PEIICHUS TOTO WM MHOTO BOIPOCA.
MHoronpopmibHOCTh YHUBEPCAJIBHOTO IMAaKeTa IO3BOJIAET IPOBECTH MPOOHBIN aHaIu3
pa3IMYHBIX TUIIOB JIAHHBIX C MCIIOIH30BAaHUEM IIMPOKOTO AHAMa30HA CTATUCTUYECKUX METOJIOB.
BOABIIMHCTBO CyIIECTBYIOIIMX YHUBEPCAJIbHBIX MAaKETOB HMMEIOT MHOIO II€pECEeYEeHUM 10
COCTaBY BCTPOEHHBIX CTATUCTUYECKHUX MPOIEAYD.

L] 21.]'[5{ TOTO tITO6I:;I CTaTI/ICTI/I‘—IeCKI/Iﬁ ITIAKCT CUUTAJICA YHI/IBepcaJ'IBHBIM, OH JI0JIKCH
YIOBJIETBOPSATH Py TPEOOBaHUI:

® Co/epKaTh JOCTATOYHO MIMPOKHA HA0Op CTAHAPTHBIX CTATHCTUYECKUX METOJIOB;

e OBITH JOCTAaTOYHO TPOCTBHIM JJisi OBICTPOrO OCBOCHHUS U HUCIOJIb30BaHUS
Henpo(hecCHOHANBLHBIM MOJIb30BATEIIEM;

e paboTaTh C JOCTaTOYHO OONBIIMMH Oa3aMU JaHHBIX M OTBEYaTh BBICOKUM
TpeOOBaHUAM K BBOJY, IPeOOPA30BAHUIO U OPTaHU3AIMH XPAHCHUS JAHHBIX,

o OCYH_IGCTBJ'DITB 06M€H JaHHBIMU C I_HI/IpOKO paCHPOCTpaHeHHBIMI/I IIaKkeTaMu H
0a3aMM JaHHBIX;
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e uMeTh OOUMPHBIA HAOOp CpPEACTB TPapUUEcCKOro MpeNCTaBICHHUS NaHHBIX W
PE3YNBTaTOB UX aHAJIN3a;

® UMETh NOJAPOOHOE JOKYMEHTAIIMOHHOE CONPOBOXKICHHE M CIIPABOYHYIO CHUCTEMY,
MO3BOJIAIONIYIO HAYMHAIOIIEMY 10JIb30BATEIIO C JIETKOCThIO HAXOAUTh OTBETHI HA
BOIIPOCHI, CBSI3aHHBIE C PAa0OTOM MPOrpaMMbl M BO3MOXKHOCTSIMU TIPHUMEHEHUS
CPEJIICTB aHAJIN3a JaHHBIX.

2) Ilpodeccruonanbuble nakeTsl (Hanpumep, SAS, BMDP).

IIpodeccronanbHble MAaKeTbl OTIMYAIOTCA OT YHHUBEPCAJIBHBIX TEM, 4YTO I103BOJIAIOT
paboTaTh CO CBepXOONBIIUMH OO0bEMaMH JAHHBIX, MPUMEHSATh Y3KOCHEIHATH3UPOBAHHBIC
METO/ABl aHajiu3a, co3JaBaTb COOCTBEHHYK CcUCTeMy o00paboTku naHHbIX. Kak mnpasuio,
NoJO0HBIE TAaKeThl CJOXHBI B OCBOGHHMM JJs HempodeccuoHamoB. B To ke Bpems
HOJTrOTOBJIEHHBIM I10JIb30BaTENSAM paboTa ¢ IpOoPecCHOHANbHBIM TAKETOM MPEAOCTABUT OOJIbILE
BO3MOXKHOCTEH 1 TITyOOKOr0 U JI€TalbHOIO aHalu3a JAaHHBIX, IOCTPOSHUS CIOXHBIX MOAeIeH
U aJanTalid CUCTeMbl K cOOCTBEeHHBIM NOTpeOHOCTSIM. I[IpodeccuonanbHble nakeTsl Oolsiee
JOPOTOCTOSIIIM, YeM yHUBepcaibHble. Hampumep, croumocts mokynku SAS Analytics Pro na
OJIMH TOJ JJI1 MHAUBHUIYAJILHOTO Mosb3oBaHus coctaBisieT 5 360 EUR2. Otu daxTtops! aenaior
COBpPEMEHHBIE TPO(PECCHOHANBHBIC CTATUCTHYECKHE MAKEThl CIIHMIIKOM TSDKEIOBECHBIMH IS
MaccOBOT'O IPUMEHEHHUS B PA3JIMUHBIX 00JIACTSIX AEATEIbHOCTH.

3) CneuunanusupoBanHbie nakeTsl (Hanpumep, BioStat, MESOSAUR, DATASCOPE).

B HekoTOpbIX 007acTSIX  AESITEIBHOCTH  aHAIU3UPYEMblEe JaHHbIE  HACTOJBKO
cnenuuYHbI, 4YTO K HUM CJeIyeT MPUMEHSATh 0COObIe METO/bI CTATUCTUYECKOTO aHaln3a, Kak
IIPaBUJIO, HE IIPEJICTABICHHbBIE B YHUBEPCAIbHBIX [TAKETaX.

Creunanu3upoBaHHbIE TAKEThl TMO3BOJSAIOT TMPOBOJIUTH AaHAIU3 C HCIHOJIb30BAHUEM
OTPaHMUYEHHOr0 4YHCja CHEIHATM3UPOBAHHBIX CTAaTUCTUYECKUX METOJOB MWIJIM NPUMEHUMBI K
WCIIOJIb30BAHUIO ISl PELIEHUS BOIPOCOB, OTHOCSIUMXCS K OTHEIBHO B3STON INPEIMETHOU
obnactu. Kak mpaBuiio, ¢ moJ0OHBIMH CTATHCTHYECKUMHU IMaKeTaMU pabOTalOT CHEIUATUCTHI,
XOpOIIIO 3HAKOMBIE C METOJAaMM aHalli3a JaHHBIX B TOH 00JacTH, HA KOTOPYI) OPUEHTHUPOBAH
makeT. Tak, ctaTucTHuecKui mmakeT BioStat co3gan i1 aHaan3a JaHHBIX B 001aCTH OMOJIOTUU U
MeIUIUHBL U OyneT mnoapoOHee paccMOTpeH HMKe. POcCHHCKHMN CTaTUCTHUYECKUI MakeT
MESOSAUR cneunanu3upyercsi Ha aHaJIU3€ OAHOMEPHBIX U MHOTOMEPHBIX BPEMEHHBIX Ps/I0B
U TIOCTPOEHUM PETPECCHOHHBIX Moneneil. Eme oauH pocCHHCKHN CTaTUCTUYECKHM IMaKeT
DATASCOPE cneunanusupyercsi Ha IPOBEIEHUN aHaIn3a MHOTOMEPHBIX JaHHbIX.

IenecooOpa3HO MOJIB30BATHCS COOTBETCTBYIOUIMMM CHEIMAIM3UPOBAHHBIMU MaKeTaMHU,
Korja TpeOyeTcsi CHUCTeMaTHYeCKH pellaTh 3a/ayd W3 KOHKPETHOW OO0JIaCTH MM NPUMEHSTh
OTPAaHUYEHHBIN KPYT CIOKHBIX CTATUCTUYECKUX MPOLEAYp AJs aHAIN3a JaHHBIX U3 HECKOJIbKHUX
o0JacTeil yenoBeuecKon AeITeTbHOCTH.

BonbmnHCTBO MpencTaBiIeHHBIX HA PHIHKE CTATUCTUYECKHX MAaKETOB O0JIaatoT THOKOM
MOAYJIBHOM  CTPYKTYpPOM, KOTOpass MOXET TMOMOJHAThCA W  paclIMpATbCS 3a  CYET
M0JIb30BATEIBCKUX MOMIYJIEH, JOIMOJHUTENBHO 3aKYMaeMbIX WM HaXOISAIIMXCS B CBOOOAHOM
nocryne B MuTepuere. [logo6Hast rHOKOCTh MO3BOJISET aaTUPOBATh OOJNBIIMHCTBO MMAKETOB K
NOTPEOHOCTSM KOHKPETHOT'O TI0JIb30BATES.

[lo wMHeHHI0O TPO(PECCHOHANOB, CTATUCTHYECKUH TMAKET [OJDKEH YJIOBJIETBOPSTH
CIIeMYIONIeMY MUHUMAJIbHOMY HabOpy TpeOOBaHUIA:

® MOAYJIbHOCTE;

® acCUCTHpOBaHUE MpHU BbIOOpe criocoba 00pabOTKU JaHHBIX;

® CIIOJIb30BAHME  MPOCTOr0  MPOOJIEMHO-OPUEHTUPOBAHHOTO  SI3bIKA IS
(GbOopMyIHPOBKY 3aJ]aHUs TTOJIb30BATENS;

e aBTOMaTHYECKas OpraHU3alus mpolecca 00padOTKH TaHHBIX;

e BeleHue OaHKa JAaHHBIX IIOJIB30BATENsi W COCTABIEHUE OTYETa O pPe3yibTaTax
MPOJIEIAHHOTO aHAJIN3a;
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® MaJIOTOBBIM PEKUM pabOTHI MOJIB30BATENS C TAKETOM;
® COBMECTHMOCTb C IPYI'MM IIPOrPaMMHBIM 00€CIIEUCHHEM.

Kak mnpaBuio, mNpencTaBICHHBIE HAa PBIHKE CTaTUCTUYECKHE IIaKEThl PEryJsipHO
oOHoBIsIt0TCS. [IpH 3TOM B HOBOM BEPCHU COXPAHSAIOTCS WM COBEPILIEHCTBYIOTCS BOZMOXKHOCTHU
npeabIAyIIeH, a TakKe 100aBIS0TCS HOBbIE BO3MOYKHOCTH pabOThI € JaHHBIMU. B OosibIIMHCTBE
cllyuacB OOHOBJIGHHBIC BEPCHM IIaKETa COXPAHAIOT HMCXOJHOE Ha3BaHUE, M3MEHSETCS JIHIIb
NOPSIIKOBBIM HOMED, IPUCBANBAEMbII KOHKpETHOM Bepcuu. CaMmple paclipOCTpaHEHHBIE TTAKEThI
HUMEIOT PYCCKOS3BIYHYIO BEPCUIO.

Pa3zpa®oTunky OOJIBIIMHCTBA CTATUCTUYECKMX IAKETOB YacTO YTBEPXKIAIOT, 4YTO
pa3paboTaHHass MMHU IporpamMMa SBISETCS Hauiaydmiedl amst oOpaOOTKM NaHHBIX. YUHTHIBAs
MHOrooOpasue NpeJIoKeHHs, Noa4ac ObIBaeT CIOXKHO cJleNarh MpaBWwiIbHBIA BbIOOp. Ilo
MHeHHI0 M. Mutdera, umeromiero 20-1eTHU OnbIT pabOThI CO CTATUCTUYECKHMHU TTaKeTaMu U
11-netHuil omneIT paboTHl B KauecTBe KOHCYJbTaHTa IO cratucTuke B KamudopHuiickom
yHuBepcutere B Jloc-AHmKenece, CTaTUCTUYECKUN MaKeT — BCEro JUIIb MHCTPYMEHT B pyKax
mactepa. Eciin cneruanuct He 061a1aeT 10CTaTOYHBIMU 3HAHUSMHM M KOMIIETEHLUSAMH, TO JaKe
CaMbIil COBEPIIECHHBIMA ITPOrPaMMHBIM IPOAYKT HE ITO3BOJUT IIPOBECTH KAYECTBEHHBIN aHAIN3
JaHHBIX. B TO ke BpeMsi HempaBWIBHO OJOOPAaHHBINA MaKeT, He 00JaAaUMi He00X0 JMMbIMU
JUIsL aHajdu3a TEXHUYECKUMHU XapaKTepUCTUKaMM, CIOCOOEH 3aMeMIuTh paldoTy Jaxke
BBIJIAIOIIETOCsl YYEHOT0, 3aTPYAHUB BbISIBIIEHUE HEOOXOAMMBIX 3aKOHOMEPHOCTEH U MOJIydeHue
BEPHBIX PE3YJIbTATOB AHAJIN3A JAHHBIX.

Heo6xoauMo OTMETHTH, 4YTO CYIIECTBYET MHHUMAJbHBIH HAOOp CTATUCTHYECKUX
METO/I0B aHAJIN3a, KOTOPBIA BKJIOYEH BO BCE PACCMOTPEHHBIE TAKETHI:

e omnucaTenbHass craTHcTUKa (0a30Bble CTAaTUCTMYECKME METOJbl, IPOBEpKa
HOPMAaJIbHOCTH paclpesieieHns JaHHbIX);
® JIMCIEPCUOHHBIN aHAJIU3;
HelapaMeTpudecKas CTaTUCTUKA (anamu3 TabIUIL COMPSKEHHOCTH,
HemapaMeTpuuecKue CpaBHEHMsI, TUCTIEPCUOHHBIN aHAU3);
KOHTPOJIb Ka4eCTBa;
aHaJIN3 BBKUBAEMOCTH;
KJIACTEPHBIN aHAIN3;
(bakTOpHBII aHATN3;
JUCKPUMHUHAHTHBIN aHaIN3;
PErpeCCHOHHBIN aHAIN3;
00pa0oTKa JaHHBIX (COPTUPOBKA, 0TOOpP, TpaHChOpMaIUs JAHHBIX).

ITaker SPSS

IMaker SPSS (Statistical Package for the Social Sciences) — yHuBepcasbHBII
craructuueckuil maker kommnanuu SPSS Inc5. Ilepas Bepcus nakera Obia BbimyIieHa B 1968 r.
B 2009 r. komnanus IBM nornotuna SPSS Inc., mosToMy HOBast Bepcus MakeTa BKJIIOYAET B
cBoe Ha3BaHue ab0pesuatypy IBM (IBM SPSS Statistics 19).

[lo wmHeHuto pazpaborunkoB mnakera, SPSS sBnsercs oIHUM U3 JHUIUPYIOIIUX
IPOTPAaMMHBIX TPOJIYKTOB B 00JIACTH CTATUCTHYECKOTO aHAIN3a JAHHBIX JUIsl pEIICHHsI BOIIPOCOB
B MIPAaBUTEILCTBEHHOM, aKaIeMUUECKOU U Ou3Hecchepe.

SPSS sBnsercs moayneHOM porpammoii. Ee ocHOBY coctaBisieT 6a30BbIif Moyb (SPSS
Base), mo3Bonsionuii  OCYHIECTBJIATH yIpaBieHHE JaHHBIMH M COJAep)Kaluil Haubomee
pacnpoCTpaHEHHBIE METO/bl CTATUCTUYECKOIO aHallM3a JaHHBIX: MPOBEJIECHUE ONMCATEIbHOU
CTAaTUCTUKH; TTOCTPOEHNE TUHEHHBIX ¥ HEJTMHEHHBIX MOJIEJICH; OCYIIECTBICHUE TIPE0OPa30BaHUS
JTAHHBIX; TpPOBeAEHUE (PAKTOPHOTO, KIACTEPHOIO, JAUCHEPCHOHHOIO AHAJIM30B; BBIYHCICHHE
KOppEeJALUii; MoCTpoeHHe rpa)KoB; OATOTOBKA OTYETOB U IIp.

Jis mpoBeleHUs pPACHIMPEHHOTO M YIIyOJIGHHOIO aHalM3a JaHHBIX MOTYT OBIThH
YCTaHOBJICHBI JOTMOJHUTEIbHBIE MoOaynu Tmaketa. J[ns makera IBM SPSS  Statistics 19
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paspabotanbl 16 pasnuunbix mMopxynei. Hampumep, moayns IBM SPSS Advanced Statistics
npelHa3HayeH Uid MPOBEACHUS aHallM3a CIIOKHBIX B3aMMOCBS3€M HpU MOMOIIU MPOLEIYp,
YUHUTHIBAIOIIMX CBOMCTBA HCCIEAYEMBIX JAHHBIX, YTO TMO3BOJISIET NPOJBUHYTHCS 3a PaMKHU
0a30BOro aHajiv3a JaHHBIX. B MOIysIb BCTPOECHBI MOIIHBIE HHCTPYMEHTHI TIOCTPOCHUSI MOJIEIIEH.
Monyne IBM SPSS Bootstrapping ("CamoreHepaiius') M03BOJSIET aHAIUTUKAM IPOBEPSTH
YCTOMYMBOCTh IOCTPOCHHBIX Mojeneit, a moxayiabr IBM SPSS Direct Marketing ("IIpsimoii
MapKeTUHT") MPEJOCTaBISET BO3MOXKHOCTH MAapKETOJIOraM CaMOCTOSITEIbHO — BBIMOJHSATH
OCHOBHBIE BUBI aHann3a. Moy IBM SPSS Data Entry aBTromaTusupyet nporecc pa3paboTKu
AHKEThI U BBOJIA PE3YJIbTaTOB OIIPOCOB.
HoctonnctBa SPSS:

pa3BUTHIN anmapaTr CTaAaTUCTUYECKOTO aHAIIN3a;

YHHUBEPCAJIbHOCTh (MOXET OBbITh HMCIOJb30BaH JISl PEUICHHs MIMPOKOro Kpyra
BOIIPOCOB M3 pA3IUYHBIX TMPEIMETHBIX oO0nacTed, TpeOymIUX MPOBEACHUS
CTATUCTUYECKOTO aHAIN3a JaHHBIX);

IIUPOKUNA HA0Op CTATUCTHUECKUX U rpaduueckux mpouenyp (6onee 50 Tumon
JUarpamMm) aHajiusa JIaHHBIX, a TaKKe MPOLEAYpP CO3JaHus OTYETOB;

BBICOKAsI CKOPOCTh BBIYHCIICHHH, POCTOM U yI0OHBIN HHTEpQEIiC;

JleTajibHasi KOHTEKCTHO-OPUEHTHUPOBAHHASL CIIPABOYHASI CUCTEMA, IMO3BOJISIOIIAS
HEOMBITHOMY TIOJIb30BAaTEII0 C OOJIBIIEH JIETKOCTBIO OPHEHTUPOBATHCS B
[porpammMme;

BO3MOYXHOCTh CBOOOJTHOTO CKAYMBAHMS JEMOHCTPAIIMOHHONW BEPCUU MPOIYKTa HA
opUIMATLHOM CaliTe KOMITAHWM, HAJIWMYWe BEPCHUH MTPOIYKTa HA Pa3IUIHBIX
SI3bIKAX;

COBMECTUMOCTH C OTepalinoHHbpIMU cucteMamMu Windows, Mac, Linux;

HaJIMYMe 3HAYUTETbHOTO KOJMYECTBA JIUTEPATYPhl IO pabOTE C MaKEeTOM.

Henoctatku SPSS:

BBICOKHME TpeboBaHUs K cucreMe Kommbiorepa (TpeOyercs 1GB oneparuBHOI
namsaty, 800MB mamsTu Ha kecTKoM Jucke U mnpoueccop ¢ yactroto 1GHz u
BHIIIIE);

BBICOKasl IIeHa IO CPAaBHEHHUIO CO CTAaTHUCTUYECKMMHU IaKeTaMU AaHaJOTHYHOIO
YpOBHS (CTOMMOCTb MOKYIKHU JJI1 MHAUBUIYaJIbHOTO MOJIb30BaHUS CPOKOM Ha I'oJl
cocrasiseT okoio 1000 gomn.6).

[Tocnennsis Bepcust SPSS BrittouaeTr B ce0s ceAyronre HOBbIe BO3MOXKHOCTH:

uMmnopt AanHbix U3 Excel u SAS;

skcnopT pesynbratoB B MS Office, PDF; coxpanenue pe3yibTatoB B ¢opmare
HTML;

OJIHOBpEMEHHasi paboTa ¢ HECKOJIbKUMH Ha0OpaMu JIaHHBIX;

MIOCTPOCHUE JUarpaMMbl JJisi IEPEMEHHBIX C MHOXXECTBEHHBIMU OTBETAMU;
IIOCTPOEHUE AUarpamMMsbl C IByMs OCSMH Y ;

yIAy4LIEHHBIH PENAaKTOp CHHTAaKCHCa C MOAJEPKKOM aBTO3aBEPLUEHUS U
LIBETOBOT'0 KOJMPOBAHUS KOMaHJ;

ObICTpasi MOATOTOBKA JAHHBIX K aHAIM3y MOCPEACTBOM ABTOMAaTH3MPOBAHHOM
noarotoBku naHHbeix (IBM SPSS Data Preparation), mosBosstomnieii 006aeryuTh
MPOIECC MHTEIUIEKTYAIbHOTO aHAN3a JTAHHBIX, BBISBIISS U UCIPABIISASA OIIMOKH B
JaHHBIX W OOBSICHSISI MPOIYIIEHHblE 3HaueHHs. Takke MOCPEACTBOM ATOU
(GYHKIIMM MOXHO TMOATOTOBUTH OTYET € PEKOMEHIAIMSAMH O BO3MOKHOCTH
WCIIOJIB30BAaHUS TAHHBIX JUUIS aHAIM3A.
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2. METOAUYECKHUE MATEPHUAJIbI .
ITO NPOBEJAEHUIO IIPAKTHYECKUX 3AHATHUU

2.1. IlpakTuyeckoe 3ausaTue Ne 1, 2 (4 yaca).

Tema: «OnpenencHre OOBIINX TAHHBIX. TEXHOIOTUN XpaHESHUs OOIBIINX TAHHBIX).

2.1.1. Bonpochl K 3aHATHIO:

1. bonbmme nannsie (big data) B mHGOpMAIMOHHBIX TEXHOIOTUSX.

2. COBOKYITHOCTh IOJIX0/I0B, MHCTPYMEHTOB M METOJIOB 00pabOTKU CTPYKTYPHUPOBAHHBIX U
HECTPYKTYPHUPOBAHHBIX JJAHHBIX OTPOMHBIX 00BEMOB M 3HAYUTEITHHOTO MHOTOO0pa3Hsl.

3. CpenctBa maccoBo-TapajliesIbHOM 00pabOTKHU HEONmpeAeNEéHHO CTPYKTYPHPOBAHHBIX
JTAHHBIX perneHusMu kareropuu NoSQL, anroputmamu MapReduce, nmporpaMMHBIME KapKacaMu
u 6ubmorexkamu npoekta Hadoop.

4. Omnpenensioniye XapakKTePUCTUKU JIsl  OONBIIMX JAaHHBIX: OO0BEM, CKOPOCTH,
MHOT0O0Opa3ue.

2.1.2. Kparkoe onucaHue NpoBOJIMMOIO 3aHATHS:

2.1.2.1. IIpoBeeHMEe TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

3aoanus ona nposedeHus mexkywe2o KOHmMpois YyCnesaemocmu

1. bonpmmHcTBO HanHbIX B Mupe B 2011 roay conepxanocs:

+ a) B mudposom Buze

b) B anasoroBom Bue

2. B kakom Beke mpou301Ien nmepeBec 00hEMOB HAKOIJICHHBIX YEJIOBEYCCTBOM JAHHBIX B
CTOPOHY HU(PPOBBIX?

OTBeT: B 1Ba/IlIaTOM

3. O0BEM HaKOIIEHHBIX YEJIOBEYECTBOM LIM(POBBIX AaHHBIX Ha 2012 rox usmepsiercs:

a) Ilerabaittamu

+ b) 3errabaiitamu

C) DOk3abaiiTamu

d) Morrabaiiramn

4. Cxonbko [letabaiit B 3errabaiite?

Otser: 1024

2.2. Ilpakruyeckoe 3ausitue Ne 3, 4, 5 (6 uacos).

Tema: «Texnomornu 00paOOTKH OOJBIIMX JAHHBIX. TEXHOJOTMM aHau3a OONBIINX
naHHbIX. HayuHble po6aeMbl B 0071aCTH OOJIBIINX JaHHBIX ).

2.2.1. Bonipochl K 3aHATHIO:

1. MeTobl ¥ TEXHUKHU aHAN3a, IPUMEHUMbIE K OOJBIINM JaHHBIM.

2. Merons! knacca Data Mining: o0y4yeHue accouaTUBHBIM MpaBUiIaM.

3. Knaccugukanus, Ki1acTepHblil aHanu3, perpecCHOHHbIN aHaIn3.

4. KpayIcopCUHT, CMENIEHUE U MHTETPalns JaHHbBIX.

5. MammHHOe 00y4YeHue, CeTeBO aHalu3, ONTUMHU3ALIHSL.

2.2.2. KpaTrkoe onucaHue NpoBOAMMOIO 3aHATHSA:

2.2.2.1. IlpoBeneHune TEKYLUIETO KOHTPOJIS yCIIEBAEMOCTH

3a0anus 0na nposedenus mexKyueco KOHmMpOJis yCnesaemocmu

1. Vkaxure GpakTop, CHOCOOCTBOBABIINKA MOSBICHHUIO TPEHIa OOJIBIINX JaHHBIX

+ a) MapkeTHHTOBble KaMIIaHUK KPYITHBIX KOpIOpauit

+ b) CHmxeHHe U3IepKeK Ha XpaHEHNE TAaHHBIX

C) [losiBiIeHEe HOBBIX TEXHOJIOTUI 00paObOTKM MOTOKOBBIX JAHHBIX

d) Beimyck 6a3 naHHBIX ¢ 00paOOTKOM TaHHBIX B TAMSTH

2. Kakwue BeposTHBIE pa30odapoBaHus TpeHAA OONBIINX JaHHBIX?
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Otger: M3-3a yrpo3sl 6€30MaCHOCTH JIMYHOM JKU3HU TPaKAaH OYAYT YCIIOKHEHBI
nporeypsl cOopa TaHHBIX, YTO MPUBEAET K MAJCHUIO IEHHOCTH OOJIBIINX JaHHBIX

3. OTMeThTe 3HaYMMBIe COOBITHS, TTOBIHUABIINE HA (POPMHUPOBAHUE TPEH 1A OOJBIIIMX
JTAHHBIX:

+ a) Pa3paborka Hadoop

+ b) U3zo06perenne npunimma MapReduce

) Pa3paborka si3pika Pyhton

d) ITo6ena Deepblue B matue ¢ I'.KacnapoBsim

4. BoiOepuTe BEpHBII OTBET:

a) bonbme nanHbIC - 3TO 00padoTKa UK Xpanenue 6oisiee 1 TO nupopmanun

+ b) [IpoGiema GONBIIMX TAHHBIX - 3TO Takas MpobJiemMa, KOr/ia MpH CYHIECTBYIOIINX
TEXHOJIOTUSIX XpaHEHHUsSI K 00pabOTKH CyITHOCTHAst 00pabOTKa JaHHBIX 3aTPyTHEHA WIIN
HEBO3MOXKHA

) bonbmime nanHbie - 31O orpomMHast PR- akiust KpyImHbBIX BEHIOPOB U He OoJiee TOro

d) Bosnbine naHHbIe - 3TO sIBJIICHUE, KOT1a U(POBbIC JaHHbIC HAKOOJIEE MOJITHO
NPECTaBIISIFOT U3Y4aeMblli OOBEKT

2.3. IlpakTnyeckoe 3ausaTue Ne 6 (2 yaca).

Tema: «CTaTUCTHYECKUE METO/IbI aHATIM3a OOJIBIIUX JAHHBIX .

2.3.1. Bonnpochbl K 3aHATHIO:

1. [lonsTue nporyHo3a u npeasuieHus. OTan4ue NporHo3UpPOBaHUS OT MPEABUACHHUS.

2. 3aK0H pacnpeneneHusl caydyaliHol BeluuuHbl. CTaTUCTUYECKHE OLICHKU MapaMeTpOB.
JloBepurenbHbie 001acTH. TeopHst MOMEHTOB.

3. Koppenauuonueii aHanu3. Mojenb MHOXXECTBEHHOW JIMHEMHOM pEerpeccuu.
JloBepuTenbHbIE HHTEPBAJIbI 17151 3aBUCUMOI nnepeMeHHOoN. CriiakuBaHue BPEMEHHBIX PSI/I0B.

4. MuoromepHslii ananu3. Perpeccus. Knaccugukanus. Knacrepuszauusi.

5. AnanTuBHbBIE U MYJIbTUILUIMKATUBHBIE METOJIbI TPOTrHO3UPOBAHUS. DKCIIOHEHIUAIBHOE
CriakXuBaHHe. ABTOPErpPECCUOHHBIE MOJENN. MoIenH CKOIB3AIIETO CPEAHETO.

2.3.2. KpaTkoe onucaHue mpoBOAMMOI0 3aHATHSA:

2.3.2.1. IIpoBeneHune TEKyIIETO KOHTPOJIS yCIIEBAEMOCTH

3aoanus ona nposedeHus mexyujeco KOHmpoJs YyCnesaemocmu

1. BeiGepuTe HEBEpHBIIl OTBET:

+ a) bonbime nanHbIe - 3TO HaHHbIe 00bEéMa cBbie 1 TO

b) IIpobeMa GOJBIIMX JAHHBIX - 3TO MPOOIEMa, KOTAa IPH CYIIECTBYIOMINX
TEXHOJIOTHSX XpaHEHUs U 00padOTKH CYIIHOCTHAst 00pabOTKa JaHHBIX 3aTPyIHEHA WU
HEBO3MOJKHA

) bonbime gannble - 310 TpeH B obiactu UT, mogorpeBaeMblii MapKeTHHTOBBIMU
KaMIaHUsSMU KPYITHBIX BEH/I0POB

d) Bosnblme naHHbIC KaK MPABUIO HE CTPYKTYPHUPOBAHBI

2. OTMEThTE T€ U3 BAPUAHTOB, B KOTOPBIX JAHHBIE CTPYKTYPUPOBAHBI:

a) [lannble 0 mpoJakax KOMIIaHUH, ITPEICTABICHHbIE B BU/I€ IOMECSYHBIX OTYETOB B
dopmate MS Word

+ b) Tabnuna ¢ exeTHeBHBIMU TOKA3aHUSIMHU TEMIIEPATYPhI MOMEIECHHS 3a TO. B (paiiie
dopmara csv

) Texcr neparornyeckoii mosmsl A.C. MakapeHko, npezcrasieHHbli B popmare PDF

d) bubnmoreka ¢puabMOB, IpEICTaBICHHBIX B (hOpMaTe Mpeg Ha OJJHOM KECTKOM JIUCKE

3. [lepeuncnure 4eThblpe OCHOBHBIX XapaKTEPUCTUKH OOJIBIINX JaHHBIX:

a) Virtualization, Volume, Variability, Vehicle

+ b) Variety, Velocity, Volume, Value

c) Verification, Volume, Velocity, Visualization

d) Video, Value, Variety, Volume

4. BeiOepuTe HEBEPHOE BBHICKA3bIBAHUE:!
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+ a) bonpime 00bEMBI JaHHBIX TPUBOJAT K CIA00# UX CTPYKTYpH3ALUU, TIOATOMY
HOSABIISETCS TaKOE Pa3HOOOpa3Hue JAHHBIX

b) YBenuuuBascs npou3BOAUTEIILHOCTD TEICKOMMYHHKAIIMOHHBIX KaHAJIOB IPUBENa K
pocTy 00bEMOB nepeiaBaeMoii HHpOpMaLuu

C) YemieBneHne CUCTEM XpaHEHUs Ha €AMHUILY HH(POPMALIUU IPUBEIIO K POCTY PHIHKA
0O0JIBIINX JAHHBIX

d) bonbmioe pazHooOpa3re HCTOYHUKOB TaHHBIX

2.4. IlpakTnyeckoe 3ansaTue Ne 7 (2 yaca).

Tema: «CoBpeMeHHBIE TPOrPaMMHBIE CPEACTBA aHATN3a OONBIINX TAHHBIX ).

2.4.1. Bonipochl K 3aHATHIO:

1. SPSS Statistics - kommproTepHas MmporpamMma i CTaTHCTHYECKOH 00paboTKh
JAHHBIX.

2. I[Ipumenenue SPSS Statistics ans pemieHus TPUKIAAHBIX 33/1a4 MPOTHO3UPOBAHMUS:
BBOJl M XpaHCHWE JMJAHHBIX; BO3MOXHOCTH HCIIOJH30BAHUS IEPEMEHHBIX Pa3HBIX THUIIOB;
YaCTOTHOCThH ITPU3HAKOB.

3. TabOnumpl, rpaduku, TAOIUIBI CONPSDKEHHOCTH, JUArPaMMBl, TEPBUYHAS
omnucatenbHas cratuctuka B SPSS Statistics.

4. MapKkeTHHTOBBIC M MEJMa UCCIICIOBAHUS, aHAJIN3 JIAHHBIX MAPKCTHHTOBBIX U Meaua
HCCIIEeI0OBaHN.

2.4.2. Kparkoe onucaHue NpoBOJAMMOI0 3aHATHSL:

2.4.2.1. IIpoBeeHue TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

3aoanus ona nposedeHus mexkywe2o KOHmMpoas YCnesaemocmu

1. OTMeThTE HEBepHOE MOHUMAaHKE Variety B KOHTEKCTE XapaKTEPUCTUK OOJBIINX
JAHHBIX

+ @) Bricokasi CKOPOCTh T€HEPUPOBAHUS TAHHBIX

+ b) Pa3uble THIBI JaHHBIX B KOJOHKAX Ta0muIl pessiuoHHsix CYB]]

+ ¢) PaznooOpasue otpacnei, IBISIONINXCS UCTOYHUKAMU JTaHHBIX

d) Pa3zHo0oOpa3ue THIIOB JaHHBIX, BKIIOYAIONINX B Ce0s1 CTPYKTYPUPOBAHHBIE,
MONYCTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHBIE

2. Ilpunmmn MapReduce coctout B TOM, 4TOOBI

+ a) [Ipou3BOANTH BHIUKCIICHHS HA y31ax, rae nHGopMalus u3HadaibHoO Oblia
COXpaHeHa

+ b)Mcrnonb30BaTh BEIYUCIUTEIBLHBIC MOITHOCTH CUCTEM XPAaHCHHUS

¢) Mcronp30Bath GyHKIMOHATIBHOE TPOTPAMMHPOBAHUE JUTSI PEIICHHS 3a/1a4 MacCHBHO-
napauienbHoil 00paboTKu

3. Beibepute oqHO HEBepHOE BbIcKa3biBaHue po MapReduce:

+ a) UnTepdeiic mist MaccoBo-mapaiebHON 00pabOTKU TaHHBIX, T/I€ BEIYUCICHUS
MIPOM3BOIATCS Ha y3JaX, T1e nH(pOpMAIHs W3HAYAIHHO ObllIa COXpaHEeHa

b) MapReduce - 310 aBe onepanuu: pacnpeaeiecHust i COOPKU JaHHBIX

+ ¢) MapReduce 611 ipuyman pazpadorankamu Hadoop

d) MapReduce 6611 anoHCHpOBaH pa3padoTunkamu Go
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