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BBenenue

B 2011 rony Beimen punsm «Moneyball» ¢ Bpsgom IIutrom B rmaBHOM posu.
B poccuiickoMm mpokare (uibM H3BECTEH MOJ Ha3BaHUEM «YeloBEK, KOTOPBIU
WU3MEHWI BCEY.

OTO UCTOpPUS O CIOPTUBHOM MEHEIKEPE, KOTOPBIM MBITAETCS AOOUTHCS
OOJIBIIIMX BBICOT C 3aypsaHOi OeiicOonbHOM KomaHou. bumn bun (repoii [TutTa)
pPa304apoBBIBAETCS B KJIACCHUYECKOM MOJXOAE K MOAOOpY MIPOKOB — HAa OCHOBE
HAOMIOJIEHUST CKayTOB M HMX OKCIEPTHBIX OIEHOK. Tak, mpu 00cyXIeHUuu
KaHIUJATyp BUH CIBIIKMT OT KOJUIEr apryMeHThl B ayxe: «OH He HpaBUTCA MOEH
KEHEe» — U MpOoYHe HENpo(ecCHOHANbHBIE CYXACHHsS. B KoMmMaHAe MOIHOCTHIO
OTCYTCTBYET CUCTEMHBIN ITOAXOA.

OpHaxxasl B opuce y 3HakoMoro buH BcTpeyaeT MOJI0I0TO CHEUAINCTA T10
CTaTUCTUKE U aHAJIM3Y JaHHBIX. BMecTe OHM HauUMHAIOT aHAJIM3UPOBATh OOJIBIINE
00beMbl HH(POPMALIUU O TEXHUUECKUX JAEHCTBUSIX COTEH UTPOKOB. [1o pe3ynpTaTam
CTaTUCTUYECKOr0 aHajau3a buH coOupaer KOMaHAy M3 CHOPTCMEHOB, KOTOpPbIE
XOpOIIM TOJBKO B OAHOM WM JABYX MIPOBBIX JEHUCTBHUSX: OpOCKE, MpUEME,
nepeMenieHus X mexay Oazamu u ap. Kak menemkep komanasl buwmmm bun
UCIOJIb3YET MIPOKOB JIMILb B HAauOoJee BBIFOJHBIX JJII HUX CUTyalMsX. Takum
00pa3oM, OH CTAHOBHUTCS NEPBBIM KTO OTKAa3bIBAETCS OT CYOBEKTHUBHOI'O IOUCKA
UI'POKOB, OINHPAIOIIErOCs] HA JIMYHBIM ONBIT W BIIEYATICHUS. B34B B CONO3ZHMKH
CTaTUCTUKY U aHAJIUTUKY, MEHEXKEP 3a 3HAUUTEIIbHO MEHBIINE ACHBIU (OPMUPYET
0eiicO0NbHBIM KOJUIEKTUB. BriocineAcTBUU Takol MOAXO0J NMEPEHUMAIOT U ApPYrHe
KOMaH/Ibl.

®unbMm «Moneybally siBrsieTcs spkuM TPUMEPOM KOTOPBIN MTOKa3bIBAET CYMb
AHAIUMUKU — TIOMOYb B TMPHUHITHM pEUIEHUWH Ha OCHOBE JAaHHBIX. JlaHHbIE
UCIOJIb3yEMbIE aHAIMTUKOM B pabOTe, MOTYT MPEACTABIATE COOON BCE UTO YTOIHO:
CTaTUCTUYECKUE  TaOiuLbl,  KapThl  OW3HEC-NPOLIECCOB,  TEXHUUYECKYIO
JOKYMEHTALUIO U JP.

COOTBETCTBEHHO, 3a/ladya aHAJIMTUKA COCTOUT B TOM, 4YTOOBI COOpaTh
HEO0OXOMMBbIE TaHHbIE, POAHAIU3UPOBATH UX U MPEICTABUTHh PYKOBOIUTENIO TS
MPUHATHUS B3BEUIEHHOTO M 00OCHOBAHHOTO YIPABICHUYECKOTO PEIIEHUS.

Ananu3 — 3T0 JTOTUYECKHUM MPUEM, C TOMOILbIO KOTOPOTO CyOBEKT MBICIEHHO
pa30uBaeT MpeAMETbl W SIBJICHUS, BBIIENSIS MX OTAENIbHbIE YacCTH M CBOWCTBA.
OOpatHbIil aHANMKU3Y JTOTUYECKHUM MPUEM Ha3bIBACTCS CUHME3.

Ha ocHOBaHMM [aHHBIX ONpPENEIECHUN MOKHO 3aKJIIOYHUTh, YTO AHAJUTHUK
CTPEMUTCSI PA3JOKUTh HA COCTABHBIE YACTH CJIOKHBIM MPEIMET WM SIBJICHUE,
4yTOOBI TOHSATH KaK OHM ycTpoeHbl. Hampumep, ecnu aHamuTuk paboTaeT B
OpraHu3alliy, 3aHuUMarolelcs pa3paboTkoi mnporpamm i OBM  unum



aBTOMaTHU3alIMEH 1eITeIbHOCTH, TO OOBEKTOM €ro aHainu3a 0y 1y T OM3HEC-IIPOIIECChI
3aKa3yuKa.

Paccmotpum Hanbosnee pacnpocTpaHeHHbIE BUABI aHATUTUKH.

busnec-ananu3. CormacHo Business Analysis Body of Knowledge
(BABOK) nox 6usnec-ananuzom MOHUMAETCs AESTEIBHOCTb, KOTOpAsi MO3BOJISET
BHEJIPSATh HW3MEHEHHS B OpraHU3allii0 IMYyTeM OIpeneNieHuss MOTpeOHOCTeH
3aMHTEPECOBAHHBIX CTOPOH.

C no3unmu OM3Hec-aHajdu3a y OpraHu3allii e€CTh JIBa COCTOSHUS: TEKYIIee
COCTOSIHUE U LIEJIEBOE COCTOSTHUE.

Texywee cocmosanue — 3TO TOJIOKEHUE €N, KOTOPOE MO TEM WM WHBIM
IPUYMHAM HE YCTPAUBAET PYKOBOJCTBO opranu3anuu. [IpoGiaemsl MOryT KacarbCs
JUTUTEIIbHOCTHU BBITIOJIHEHHS MTPOIIECCOB, BRICOKMX 3apabOTHBIX MJIAT, HESICHBIX 30H
OTBETCTBEHHOCTH H JIp.

Llenegoe cocmosanue — 3TO COCTOSIHUE, NPU KOTOPOM OpraHH3aIus
IpOaHAIM3UPOBaIa CBOM Cia0ble MECTa U ONTUMHU3HpOBaAa OU3HEC-IPOLECCHI:
MOBBICHJIA UX MPO3PAYHOCTh U 3(PPEKTUBHOCTb.

Ponb Ou3HEec-aHAIMTHKA 3aKIIF0YAETCA B OKa3aHUU TOMOIIY UACHTU(PUKALIMH
NpOOJEMHBIX 30H OpPraHU3allMM B €€ TEKYIIEM COCTOSHHM M MPEJIOKEHUU
BAapUaHTOB IIEPEX0/1A B LIEJIEBOE COCTOSHHUE.

Cucremublii ananu3. Eciu OM3HEc-aHAIMTHK OTBEYAET HA BOIPOC «YTO
HYKHO CIENaTh?», TO CUCTEMHBI aHAJIUTHK ONPEIEIACT, «KaK CHENATh TO, YTO
HY’)KHO 3aKa3uMKy». 3aJada CHCTEMHOIO0 AaHAJIMTHKA — IPEMIOKUTh 3aKa34UKy
BAapUAHTHI peaan3alnuy TPEOOBAHMIM, MOTYYEHHBIX OT OM3HEC-aHAIUTHKA.

PaccmoTpum  pa®oTy  CHUCTEMHOro aHaJIUTHKa B  KJIoue  cdepsl
MH(OPMAIMOHHBIX TEXHOJIOTHUH.

CHuCTEMHBI aHAMTHUK, KAaK IPABWIO, SBIETCS OKCIEPTOM, KOTOPBIN
pazOupaercss B paboTe KOHKPETHOTO MPOrpaMMHOrO  MPOAYKTa WU
uHpOpMallMOHHON cucTeMbl. OH 3HA€T OCHOBHBIE TEXHOJOTUYECKHE MPOIECCHI
CUCTEMbI, NMPUHIMIMBI XpaHEHHs HWH(OpMalLMKU B HEH, HIOAHCHI MHTETpaluu C
JIPYTUMHU CUCTEMAMHU U JP.

CucrtemMHblli aHAIUTUK (POPMUPYET mexHuueckoe 3adaHnue, B KOTOPOM Ha
Oojee IeTalbHOM TEXHHUYECKOM YpOBHE, HEXENM OU3HEC-aHAIUTHK, OMUCHIBAET
TpeboBaHus K Oyayiel nmporpamme it OBM. Ecnu OusHec-aHAIMTUK TOBOPUT O
TOM, 4YTO JOJDKHO MPOU30MTH IpU HAKATUM HA ONPEIEICHHYK KHOIKY, TO
CUCTEMHbIN aHAJIUTUK (PUKCUPYET, 32 CUET 4Yero JAOCTUTAeTCs HEOOXOAUMBIi
pe3ynbTaT: KaK MPOUCXOIUT OOpallieHne K cepBepy, Kak 00padaThiBacT OTBET, KaK
XpaHUTCs MHpopMalus B 0a3e TaHHBIX U JIP.

IIponykroBas anaautuka. [lpoaykroBas aHalIWTHKA MOCBSIICHA
pa3paboTKe U Pa3BUTHUIO KAaKOro-I100 mpoaykrta [1].
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[Ipu pabore Cc mOpPOrpaMMHBIMH MPOAYKTaMU TJABHBIM HMHCTPYMEHTOM
IPOAYKTOBOTO aHaJIWTHUKa cTaHOBHUTCA A/B-TectupoBanue. A/B-mecmuposanue —
3TO MAapPKETUHIOBBIM METOJ, HWCIHOJb3YIOUIMICA U1 OLEHKA U YIpaBJICHUS
3¢ HeKTUBHOCTHIO BeO-cTpaHuIlbl. CyTh METO/IA 3aKITIOYAETCS B TOM, YTO CO3/IAeTCs
BeO-cTpaHuila A, komupyercss U B Konuu (cTpanuia B) MeHsercs kakon-am0o
napaMeTp, HallpuMep, 3aroJoBOK. 3aTEM IMOJIOBUHE IOJIb30BATENECH MOKa3bIBACTCSA
CTpaHula A, a Ipyroyd MOJIOBUHE — CTpaHMIla B W olleHMBaeTcs Kakas U3 JIBYX
CTpaHMI] UMEET OOJIBIITYIO0 KOHBEPCHUIO.

Paccmotpum paboty A/B-TectupoBanust Ha mpumMepe. JlomycTuM y 3akazumka
€CThb MHTEPHET-MarasuH M OH XOueT 00aBUTh K HEMY Iapy HOBBIX (PYHKIUN —
KpacuBYIO KHOIIKY odopmiieHHs 3aka3za u 3D-0630p ToBapa. s yao6cTBa Ha30BeM
ux «@yskmus 1» u «Oynkuus 2». Tekyiiee cocTosiHue MHTEpHET-Mara3uHa 6e3
HOBBIX (DYHKIIMI OyJIeT CIIy’KUTh KOHTPOJIbHBIM MoKa3areneM. [loapsauuk co3naer
HECKOJIbKO BEpPCUM HMHTEpHET-MarasuHa: TOJIbKO ¢ «DyHkmms 1», TOapko ¢
«DyHKIUA 2» 1 06enMu «OyHKIHUIMU» Cpazy.

J11st TOrO, YTOOBI MOHATH KaK HOBBIE U3MEHEHUS M NX KOMOMHALIMK TTOBIHUSIIH
Ha pa0OTy Mara3vHa IO CPAaBHEHHIO C KOHTPOJIbHBIM IOKAa3aTeleM MOJIPSIUHK
JEMOHCTPUPYET HOBBIE BEPCHH MHTEPHET-MarazuHa (GoKyc-rpyIe mojib30BaTele.

Bo Bpemst paboThl ¢ pokyc-rpynmnoil moApsSAUMK yCTaHABIUBAET, YTO CMEHA
[[BETa KHOIIKM C CHHETO Ha KPacCHBIM IPUBOJMUT K OTTOKY IOJIb30BATEINIEH, a CMEHA
Ha 3€JICHBII LIBET MOBBIIIAET KINKAOEIbHOCTb.

DuHaHCOBbIN aHaJau3. DOUHAHCOBBIM AaHAIM3 CBA3aH C U3YYCHUEM
(MHaHCOBO-XO3SIICTBEHHOUN AESITENBHOCTH OpraHu3anui. OUHAHCOBBIM aHAIUTHK
MOCTOSIHHO CTaJKMBAETCS B CBOEH padore c:

o IJIaHAMH Pa3BUTHUS OpraHU3AIUY;
o pa3pabOTKOM M KOHTPOJIEM KJIIOUEBBIX MOKazaTesned 3P(HeKTUBHOCTH
JEATEIIbHOCTH;
o yIIpaBJICHUEM 3aIlacamu;
. ACCOPTUMEHTHOM Y LICHOBOM TMOJUTUKOM;
o MOATOTOBKOM OTYETOB JIJIs KOHTPOJIUPYIOIINX OPTaHOB;
o dbopmupoBaHUEeM OO/IKETOB OPraHU3aAIUU U JP.

AHanuTuka AaHHbIX (Business Intelligence, BI). AnanuTuk naHHBIX
peaer Ciaeayroume 3a1a49n:

o [TocTpoeHue mpo3padyHbIX MOJEICH Ha OCHOBE OOJIBIIUX MAaCCHBOB
naHHbIX. Hanmpumep, mporHo30B OTTOKa KJIMEHTOB HA OCHOBE aHalIW3a JaHHBIX 00
UX aKTUBHOCTH C MOMEHTA MOSIBJICHUS B KIIMEHTCKOM 0ase.

o Pa3paboTka MeXaHHW3MOB MEPCOHAIBHBIX PEKOMEHJAIMI Ha OCHOBE
aHanu3a O0JIBIINX 00bEMOB JJAHHBIX.



o BrIsiBIEHME CKPBITBIX AHOMAIUN U 3aKOHOMEPHOCTEN B JAHHBIX.

Jnis perienust oJ0OHBIX 3324 aHAJTUTHKY JaHHBIX HYKHBI TTyOOKHE 3HaHUS
B o0jacTh MaTEeMaTHKH, CTAaTUCTHUKM H OKCIUTyaTalldd aHAJTUTHYECKHX
MH(OPMAIIMOHHBIX CHUCTEM MOJJEPKKU MpuHsATUsA pemieHui (OnLine Analytical
Processing, OLAP) [2].



I'nasa 1. BBEJEHUE B AHAJIMTUKY JTAHHBIX
1.1. Pa3BuTHe aHAJIUTHKH JAHHBIX

[lo omHolt W3 kiIaccuukanuii aHamu3 JaHHBIX MPOUCTEKAET W3 3aJay
npukiaaaHod marematuku (pucyHok 1.1). Kpome ananmsa naHHBIX, B JaHHOU
KJaccu(UKanuy BhIACIAIOT €Ile ABa HANPABJICHUs: BIUUCIUTEIbHAS MaTeMaTHKa
U uneHtudukanus monened. Tak KaKk UCTOPUYECKH OHW BO3HUKIIM MEPBBIMU, MX
€IIEC HA3BIBAIOT KAACCUYECKUMU NOOX00AMU NPUKTAOHOU MAMEMAMUKU.

Pucynoxk 1.1 — Knaccudukarius 3aaa4 npukiafHO MaTEMaTUKH

Bvituucnumensnaa mamemamuka pemiaeT 3anady BBIYMCICHHS OJHHX
XapaKTEPUCTUK H3YyYaeMOT0 OOBEKTa WIIM SIBJICHHUS IO HM3BECTHBIM 3HAYCHUSIM
JIPYTUX €ro xapakTepucTuk. [Ipu 3ToM Mojaenb 00beKTa CUMTAeTCS M3BECTHOM, a
3aBUCUMOCTH  MEXJy  XapaKTepUCTUKAMHU  OMHUCHIBAIOTCS  AHAJTUTHYECKUM
BBIDQKEHWEM B BHUJE YpPaBHEHUS WM CUCTeMbl ypaBHeHuil. [IpoGiemsl,
BO3HUKAIOIIME MPU PEUICHUHU TAKWUX 3aJlay, CBsI3aHbl, B OCHOBHOM, C OOJIBIIUMU
o0beMaMHU BBIYMCIECHUH U € 3aIIMTON OT MOTPEITHOCTEN, HAKATUTMBAIOLUXCS U3-32
OKPYTJICHUSI YUCEIL.

3anava uoenmuguxayuu moodeau GopMmynupyercs mo-apyromy. Msecren
HA0Op TEpPEMEHHBIX, BIUSIOMIMX Ha IEJEBYI0 XapaKTEPUCTHKY, U3BECTCH TaKKe
o0t BUJ 3aBUCHUMOCTH MEXKIYy XapaKTepUCTUKAMH, HO KOA(hOUIIMEHTHI,
MOKa3aTesid CTENEeHH U JIPyTHe MapameTpbl MOJEIU HEW3BECTHBI, U, YTOOBI HX
OMPENIeNIUTh, UCIOIB3YIOTCS MPOTOKOJBI HAOJIOACHUHN, OTpa)arolue 3HaAYCHUs
OJIHMX XapaKTEPUCTHK MPHU Pa3HbIX 3HAUCHUSIX APYTHUX.

JlenaeTcs cepusi MPEAMNOJIOKEHUM O 3HAYEHUSIX HEU3BECTHBIX MapaMeTpoB
MOJIEIN, U ITU MPEIINOJOKEHUSI MPOBEPSIOTCS HAa MPOTOKONaX. B pesynbrare
BBIOMPAIOTCS TAaKW€ 3HAYCHUS TMapaMeTpOB, MPU KOTOPHIX MOJEIb C 3aJaHHOU
TOYHOCTBIO TTO3BOJIAET IO OAHUM (BXOIHBIM ) XapaKTEPUCTUKAM ONIPEAEIISTh IPyTHE
(BBIXO/IHBIC WU TIEJIEBBIC) XapaKTepucTuku. K TakuM 3amadam MPUHSATO OTHOCHUTH
JeTyKTUBHBIE TIPOLIEAYPhl MaTEMaTHUUYECKOW CTAaTUCTUKHW: KOPPEISLUHUOHHBIA U



pPEerpecCUOHHBIN aHamu3bl, (PAKTOPHBIN aHANU3, YUCIIEHHbIE METObl ONTUMHU3AIINU
u 1p.

PaccMoTpuM TEpMHHBI «MOJICTBY U «MOJICTUPOBAHKE) MTOAPOOHEE.

CnoBo modens (nam.: modelium) o3Ha4aET «MEPY», «CIMOCO0», «CXOJICTBO C
Kakoil-to Benipio». [locTpoeHue Mojenell — yHUBEpPCalbHBIM CIOCO0 H3yuYeHUs
OKPY’KarOLIErO MHpA, MTO3BOJISIFOIU I 0oOHapy>XK1BaTh 3aBUCHMOCTH,
MPOTHO3UPOBATh, pa30UBaTh Ha TPYIIIBI U PEIIaTh MHOXKECTBO JIPYTUX 3ajad.

Mooenb — 310 00BEKT WK ONMCaHUE 00bEKTa, CUCTEMBI JJIsI 3aMellleHus (Tpu
OMPEJICIICHHBIX YCIOBUSX, MPEANOIOKEHUSIX, TUIIOTE3aX) OJTHOM CUCTEMBI (TO €CTh
OpUTMHAJIa) JPYrod CHUCTEMOM JUIsl JIy4ylIero W3Y4Y€HUs OpUTHMHANIa WU
BOCIIPOU3BEICHUS KAaKUX-JTMOO €ro CBOUCTB.

Mooenuposeanue — YHUBEPCAIBbHBIM METOJ IIOJYYEHHS, OIHUCAHUSA U
UCTIONIb30BaHusl  3HaHuil. [lpumensercs B 000l  mpodeccuoHanbHOU
JeATeNIbHOCTH. B mnpukiagHOd MareMaTUKE HMEIT JIeJI0, KaK MPaBWIo, C
MaTeMaTUYECKUMU MOJEIISIMU.

OcHoBHas 11eJIb MOJICTUPOBAHUSI B TOM, YTO MOJIENb JTOJDKHA JOCTATOYHO
XOpOII0 0TOOpaxaTh (PYHKIIMOHUPOBAHUE MOJICIUPYEMON CUCTEMBI.

3apava Mopenb [aHHble AHanus3 Pe3ynbTathl,
uHTEepnpeTayma

Pucynok 1.2 — IIpouecc ananm3a 1aHHBIX B BBIYMCIUTEIbHON MATEMATUKE

Ha pucynke 1.2 wu300pakeH Tmpolecc aHaidu3a B BBIYUCIUTEIHLHOM
MaTeMaTUKe, TaK HAa3bIBaeMbll Kaaccuueckuil nooxoo. [ns pemeHus 3agayd B
JTAHHOM TIOJIXOJI€ BBIOUPAIOTCSI TOTOBBIE MAaTEMATHYECKHUE MOJIEIHM C U3BECTHBIMU
napaMmetrpamu. Mojenu npoBeEpSItOTCS HA OCHOBE MMEIOIIUXCS AaHHBIX. PacueTsl
OCYILECTBIISIIOTCSI € TMOMOIIBIO  CIEHUAJIU3UPOBAHHOTO  MPOTPAMMHOTO
oOecrieyeHusl.

Cpasy BUJIHBI MUHYCBHI MOJIX0/1a. PUCK caenaTh omMOKy B BIOOpE MOJACIH U
€€ mapaMeTpoB OCTA€TCS BHE MOJiI BHUMAaHMS. 3a aJIEKBATHOCTb MOJIENIM U €€
napaMeTpoB U3y4aeMOMY SIBIICHHIO MCCJIEA0BaTeNb HE oTBeuaeT. Hanpumep, eciu
B paccMaTpuMBaeMOM SIBJICHHWU INiepeMeHHas Bo3pacr Biuser Ha BBIXOJHYIO
MEePEeMEHHYI0, M 9Ta CBSI3b HOCHUT Jiorapudmuueckuii xapakrep, To log(Bo3pact)
JOJKEH MPUCYTCTBOBATH B MO/JICIIU.

Koneuno xe, uccienoBaTeb, pelias COBpEMEHHBIC 3a7a4M aHAJIN3a JaHHBIX,
MPAKTUYECKU HUKOT]Ia HE 3HAET HU TOYHBINA BUJI KMCTUHHOW» MOJEIH, HU XapaKTep
CBSI3€U MEXK/ly IEPEMEHHBIMHU, HU UCUEPIBIBAIOIINN [TEPEUYEHb CAMHUX [TEPEMEHHBIX.
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3/1ech CTAaHOBUTCSI aKTyallbHO BBICKAa3bIBAaHME M3BECTHOTO cratuctuka JIk. bokca
«...8c€ MOOenuU HenpasuibHble, HO HEKOMOopble U3 HUX NOJIe3HbIEN.

3amaun  udenmugpuxkayuu  moodeneii  TpeOYIOT OT  HMCCICIOBAHUS
OTBETCTBEHHOCTH 3a NPABWIBHBIA BBHIOOp MapaMeTpPOB MOJEIH (caMa MOJENb
CUMTaeTCsl HEM3BeCTHOM ). Hanuuue 3Toro puckoBaHHOTIO 111ara B MPOIECCE PEIICHMUS
3aJlayyl TaKXKe JIMIIAET Pe3yJIbTaT CTPOKOM MaTeMaTH4e€CKOM YUCTOTHI.

Ha nmpakTrke 4acTo BO3HUKAIOT 33/1a4M, JIJISl PEIICHUS KOTOPBIX HET TOTOBBIX
MaTeMaTUYECKUX MOJIEINIeH, MOATOMY B cepeinHe X X BeKa pa3pabaThIBalOTCS HOBbIE
MOIXO/IBI K aHAU3Y aHHbIX. B wactHOCTH, B 1962 roay J»oH Trioku (John Tukey)
MIPEIIOKIIT KOHIICTIIINIO pa36e004H020 ananuza oannsix (anri.: Exploratory Data
Analysis, EDA). JIx. Teroku 0611 yOEKIEH, 9TO MOKHO MHOTOE Y3HATh U3 IaHHBIX,
IPOCTO BUBYANM3UPYS UX. OTOT TMEPBUYHBIM JTam aHaliM3a OH M Ha3Baj
PAa36e004HbIM, A BAXKHEUIITUM €T0 SJIEMEHTOM ONPEIeTUI IIMPOKOE UCIIOJIb30BAaHUE
BU3YaAJIbHOTO TMPEJCTABICHUS MHOTOMEPHBIX JaHHbIX. /[l 3TOro JaHHbBIE
NPEACTABIAIOTCS B BUJE TpaduKOB, CXEM, YCIOBHBIX PHUCYHKOB, TaOJuII,
0COOEHHOCTHIO KOTOPBIX SIBJISICTCS HATJISITHOCTD — BOBMOYKHOCTh YBUJIETh MPU3HAKA
KaKux-1100 3akoHoMepHocTeu. Tak, sawuunas ouacpamma (anri.: box plot) u
ouazpamma paccesnus (aHIIL: scatterplot) moay4YnIu MKUPOKOE pacpOCTPAHEHUE B
CTaTUCTHKE MMEHHO mociie padot JIx. Teioku. Hanpumep, siuunHas nuarpamma
HATJISITHO TIOKA3bIBAET pacIpe/iesieHre JaHHbIX, MEUaHy, BRIOPOCHI, IIEHTPAJIbHbBIE
KBapTWIW U AUANa30H pacrpeeiCHHUs.

8K

6K

2K

ok - e

YUCNEHHOCTb HaceneHua (Thic. yen.)

Pucynok 1.3 — IIpumep smmyHOM AMarpaMmsl

Bceero B cBoeit koHuenmuu /. ThrOKM BBIIEIWII TPU 3TAllA AHAJIA3A JaHHBIX:
pa3BeNOYHBII; MOATBEPKIAOIINNA (KOH(OUPMATOPHBIN ); UTOTOBBIH.

Pazeedounstii ananusz — 370 CUHTE3 AETEPMUHUPOBAHHBIX, CTOXaCTHYECKUX
¥ OBPUCTUYECKUX TIOJIXOJIOB K aHAJIM3Yy BRIOOPOUYHBIX HaOmroaeHui. Ha aTom atame
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1eJIb UCCIEA0BaTeNs — BbIIBUTh BHYTPEHHHE BEPOSTHOCTHBIE U T€OMETPUUYECKUE
3aKOHOMEPHOCTH B JIAHHBIX 711 (POPMUPOBAHUS U BEPUPUKAIMKA TEX WA WHBIX
pabouYuX TUIIOTE3 O CBA3SAX MEXKIY MEPEMEHHBIMH, KOTJIa OTCYTCTBYIOT allpUOPHBIC
MPEJICTABICHUS O PUPOJIEC ITUX CBSI3EH.

Ha cnenytomiem srtane noomeepicoarouiezo ananuza CTaBUTCA 3ajadya
MPOBEPKHM  COOTBETCTBUSL  CPOPMYJIHMPOBAHHBIX  THUIOTE3  TOJYYEHHBIM
HAMIIUPUYECKUM JIaHHBIM. BBIUKCISAIOTCS WTOTOBBIE CTATUCTUYECKHE OICHKU
MoJieJIel U ONPEIENSIIOTCS UX MOTPEIIHOCTH.

Ha wumozo6om ananuze oOannvix npPOBOAUTCA OKCIEPTHBIN aHAIU3
pe3ynbTaToB M uX o00o6mieHue. B ciiydae HeoOXonmMocTH, Ha BCEX 3Tamax
UCCJIEIOBaHMS BO3MOXHBI UTEPALIMOHHBIC YTOUHEHUS U 00OOIIICHHUS.

MoXHO cMeno YTBep)KIaTh, YTO KOHLEMIMS pPa3BeJOYHOr0 aHalu3a
JIx. TploKkM BOIIOTWJIACH M03)KE€ B TaKUX IMOAXOJaX AaHATUTUKHU JIaHHBIX Kak
Oo6napyxeHnue 3Hanuii B 6azax ganHeix (KDD), Data Mining , Big Date u np.

Uro kacaercs caMoro mpoliecca aHaiumsza JaHHbiX, To 1o Jx. Throku oH
BBITJIAJIUT MO-APYrOMY: BMECTO IOCIEI0BATEIbHOCTH AeUCTBUN Moodenv-Ananusz-
Jlannwsie UaeT Jlannvie-Ananus (pazeedounsiit)-Mooenv-Ananus
(noomeepoicoarowuti) (pucyHok 1.4).

3apava [aHHble AHanun3 Mogenb AHanu3 Pe3synbTaTthl,
(passegouHbIN) (noaTBEepHmpaowmin) WHTepnpeTayus

Pucynok 1.4 — IIpouecc ananusa qaHHbIX corjaacHo koHueniuu /Jx. Trioku

OTtnpaBHOM TOYHOHM B MpoOIECCe aHalM3a corjacHo KoHuenmuu Jx. Trroku
CIIyaT JIaHHbIE, XapaKTEePU3YIOIMEe UCCIIEyEMbI 00BEKT WK siBIeHHe. Moenb
«CleyeT» 3a JaHHBIMH, a HE HAao0OpOT, Kak B KJIACCHYECKOM TOIXO/IE.
JIByHanpaBieHHbIE CTPEIKU MTOKA3bIBAIOT, YTO aHAJIU3 JAHHBIX HOCUT HUKIUYECKUM
XapakTep: Ha TEPBbIX HTEpalMsIX BBIIBUHYTHIE THIIOTE3bI MOTYT MHOTPeOOBATH
JIOTIOJITHUTENIbHBIX SKCIEPUMEHTAIBHBIX JaHHBIX WIM HAONIOJCHUN, YTOUHEHUH.
DTO CyYIIECTBEHHO obJieryaeTr moja0op cmocoOoB Oojee riyOokoil oO0paboTKu
JIAHHBIX Ha 3Tanax MOJATBEPKIAOIIET0 aHAIN3A.

Ecnu pesynbraThl pa3BeOYHOIO aHajiu3a TOBOPSAT B MOJIb3Y HEKOTOPOU
MOJIEIN, TO €€ MPABUIBHOCTh MOKHO IMPOBEPUTH, MPUMEHUB K HOBBIM (TO €CTh
BHOBb W3MEPEHHBIM) JIaHHBIM SIBJICHUSI WU OOBbekTa. B BbIUMCIUTENHbHOU
MaTeMaTUKE U MAaTEMaTUYECKOM CTATUCTUKE TaKWE IEUCTBUS HEBO3MOXKHBI; UMEHHO
M0 9TOM MPUYUHE TPOIEAYPHI pa3ieiieHUs] BLIOOPOK Ha OOydarolue U TeCTOBbBIC
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MHOXXECTBA W BaJUAALMM HAa HUX MOJENEHW NPUIUIM B AHAIMTHKY JaHHBIX W3
IOJIXOJIOB, 3JI0KEHHBIX JIK. ThIOKH.

brnaronaps xonuenuuu JDx. Terokn OBLT CO34aH COBPEMEHHBIN aHAIHU3
JAQHHBIX, TJ€ pelaercs 3ajada aHaliu3a SBJICHUM, I KOTOPBIX €€ HET
MaTeMaTHYeCKUX Mozened. EcTh Tonbko HaOOphI 3KCHEPUMEHTANIBHBIX JIaHHBIX
BXOJIBI-BBIXO/BI M JAKE TOJIBKO BXOJbl, IPEACTABICHHBIE B BHUJIE MACCHBOB WJIN
TaOJIHUIL.

Tabnuua
Tabnuua 1

PI/ICYHOK 1.5- COBpeMeHHOC MMpCaACTABJICHUC aHAJIN3a JaHHbIX

KonctpyupoBanue Mopened M ONpENEIICHHE NapaMEeTpPOB 3TUX MOJEIEH
ABJISIETC OCHOBHBIM MPEAMETOM BHHUMAaHUS COBPEMEHHOTO aHajau3a JaHHBIX.
HccnenoBarenu 0TBEUAIOT 3a IPUBHECEHUE IBPUCTUUECKUX TUIIOTE3 O BO3MOXKHBIX
dbopmax (MoJensx) 3aBUCUMOCTEH, MapameTpax MpearnoiaraéMbiX 3aKOHOB
pacripefiesieHuid U Tak ganee. Hapsany ¢ AeAyKTHBHBIM allllapaToM MpHU pelIeHUU
ATUX 3a/lad MCIOJIB3YIOTCS WHJIYKTHUBHBIE METOJIbI, peaju30BaHHbIE B MeETOAaX
MaIlIMHHOTO O0yYCHUSI.
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WHTerpayuns

NoproToBKa

OumncTka

AHanus

Pucynok 1.6 — IIpouecc narerpannu, nOArOTOBKY, OYMCTKA U aHAIIA3a JAHHBIX

OI[HaKO KOHICITIMA «MOI[GJ'IGﬁ OT JaHHBIX» Tpe6yeT TIIAaTCJIIBHOI'O II0AX0Ja K
Ka4CCTBY CaMHX HCXOAHBIX OAHHBIX, IIOCKOJIBKY OHII/I60‘IHBIG, 3alIYMJICHHBIC
AJaHHBIC MOI'YT IIPpUBCCTH K MOJACIAM H BbIBOAA4AM, HC HMCIOIIKMM HHKAKOI'O
OTHOLICHUA K I[CIZCTBPITGJ'IBHOCTH. HOBTOMY B aHAJIMW3C JaHHBIX BAXHYIO POJb
HUI'parOT MHTCIrpanus, MOAroTOBKAa 1 OYMCTKA JaHHBIX.

1.2. AHAJINTHKA JAHHBIX KaK MPoLece

CoBpemMeHHas aHAIMTHKA JAaHHBIX OMUPAETCS HA YETHIPE COCTABJISIOIIME:
DKCIIEPT, TUIIOTE3a, AaHATUTUK U PYKOBOJAUTEND NMPOEKTA. JlaiuM UM ONpeIesICHus.

JKcnepm — STO CHEUUAIUCT B TpeAMETHOM obsacth, mpodeccruoHan,
KOTOPBIH 32 ro/ibl 00y4€HHUs U MPAKTUYECKOMU JAESITeIbHOCTU Hay4uuics 3P PEeKTUBHO
pemaTh 3a7a4u, OTHOCSIIHUECS K KOHKPETHOM MpeaMeTHOI 001acTH.

OKcnepT sBIAETCS KJIoueBoM (Qurypoit B mpouecce ananuza. [lo-
HacTosimeMy S(pQEeKTUBHBIC AHATUTUYECKUE PEIICHUS MOXXHO IOJYYUTh HE Ha
OCHOBE OJHUX JHIIb KOMIBIOTEPHBIX IMPOrpaMM, a B pe3yJbTaTe COYETAHUS
JY4LIETrO U3 TOT0, YTO MOXKET YEJIOBEK M KOMITBIOTEDP. DKCIEPT BBIABUTAET TMIIOTE3BI
(MpeAnoaoXKeHus ) U AJis MPOBEPKU UX JOCTOBEPHOCTH JTUOO MPOCMATPUBAET HEKUE
BBIOOPKH Pa3IMYHBIMU CIIOCOOAMHM, TUOO CTPOUT TE€ WIIM UHBIE MOJIEIIH.

T'unome3oit B aHanuTUKE AAHHBIX YaCTO BBICTYMAET MPEIIOJIOKEHUE O
BIIMSIHUU KaKoro-Jnbo (akropa uiu rpynmnsl (pakTopoB Ha pe3ysbTaT. K mpumepy,
IpU TOCTPOCHHWH NPOTrHO3a NPOJAX JOMYCKAeTCsl MNPEAINONIOKEHUE, YTO Ha
BENTMYMHY OyAyIIUX MPOJaX CYIIECTBEHHO BIUSIOT MPOJAKUA 32 TPEAbLAYIINE
nepuoAbl M OCTaTKM Ha ckiage. llpu  oueHke  KpeauTocrnocoOHOCTH
NOTEHLUATBHOIO 3a€MIINKA BBIIBUTAETCS TUIIOTE3a, YTO Ha KPEIUTOCTIOCOOHOCTD
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BIUSIOT  COIMATIbHO-OKOHOMHUYECKHE  XApaKTEepUCTUKU  KJIMEHTa:  BO3pAcCT,
o0Opa3oBaHHe, CEMEITHOE MOJIOKEHUE U JIP.

AHanumuk — 3TO CHEHUAIACT B OOJACTH aHaIW3a U MOJEIUPOBAHMUS.
AHaMTUK HAa TOCTATOYHOM YPOBHE BJIa/I€ET KAKUMH-INOO0 HHCTPYMEHTAIBHBIMU U
IPOrpaMMHBIMM ~ CPEICTBAMHU  AHAJUTUKUA  JIAHHBIX, HAOpUMep METOoJaMu
MawunHo2o obyuenus u Data Mining.

AHaTUTUK UTPAET POJib «MOCTHKA» MEXKIY HKCIEPTaMHU, TO €CTh SIBISETCS
CBSZYIOIIMM 3BEHOM MEXIYy CIEHUaIUCTaMH pa3HbIX ypoBHeW M obnacteil. OH
coOupaeT y 3KCHEepPTOB Pa3IUYHbIC TUIIOTE3bI, BHIABUTAET TPEOOBAHUS K JAHHBIM,
IPOBEPAET THUIOTE3bl W BMECTE€ C OSKCIEpPTaMU AHAIU3UPYET IOJyYECHHbIE
pe3ynbTaThl. AHAJIMTHK JOJDKEH 00J1aJjaTh CUCTEMHBIMM 3HAHUSMH, TaK Kak
NOMUMO 3ajlady aHaju3a Ha €ro IJIeYM YacTO JIOKATCS TEXHUYECKHUE BOIPOCHI,
CBA3aHHBIE ¢ 0a3aMM JIaHHBIX, HWHTErpallMe C HCTOYHHKAMHU JaHHBIX,
TECTUPOBAHUEM U IPOU3BOJIUTEIBHOCTBIO.

JUis TeXHUYEeCKUX 3aJad, CBA3aHHBIX C OOecleueHueM HaJeKHOU
UH(PACTPYKTYpPHI JUIsl JAHHBIX, B MOCIEAHEE NECATUIICTHUE MOSBUIACH OT/IEIbHAsS
npodeCcCust: uHICEeHeP NO OAHHBIM WU 0ama-uHiceHep.

['1aBHBIM JIMLIOM B MPOLECCE aHAIU3a TAHHBIX CUUTAETCS aHAIUTHK, T. K. OH
TECHO COTPYJHUYAET CO BCEMHM YYaCTHHKaMU MpOeKTa. B KpymHBIX NpoeKTax
Y4acCTBYIOT, KaK IMPaBUJIO, HECKOJBKO SKCIEPTOB, AaHAIIUTHUKOB U PYKOBOJIHTEID
IIPOEKTA.

B o6s3anHOCTH pyKosoOumensa npoexkma BXOIAT (YHKUUU KOOPAMHALUU
JEMCTBUN BCEX YYACTHUKOB MPOEKTA, PELIEHUE CIIOPHBIX BOMIPOCOB, TUIAHUPOBAHUE
Y KOHTPOJIb CPOKOB MPOEKTA.

CoBpeMeHHas aHAJIWTHUKA JAHHBIX JIEJIUT METOMAbl pEUICHUs 3a/1ad Ha JIBE
OCHOBHBIE TPYTIIIBI:

o U3BJICUCHUE U BU3YaJIM3allMsl TaHHBIX;

o MOCTPOEHUE U UCTOJIb30BAHUE MOJIEIEH.

Ha pucysnke 1.7 npuBenena obmiasi cxeMa Takoro aHaliusza.
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Pucynok 1.7 — Knaccudukaius METO0B peIICHUS 3a/1a4 B AHAJIUTUKE TAHHBIX

Crout OTMETHUTB, UTO TpyIe 3a1a4 «3BiedeHne u BU3yanu3anus JaHHbIX)
10 CyTH COOTBETCTBYET ATAIl PA3BE€JOYHOr0 aHAIN3a JaHHBIX COTJIACHO KOHIIENIUU
JIx. Teroku, a rpynma «llocTtpoeHne W MCNONB30BaHUE MOJEIEH» — 3TO ITall
MOATBEPKAAIOIIETO aHAIN3A.

UToOBI MOTYYUTHh HOBBIE 3HAHUS 00 UCCIEAYEMOM OOBEKTE WU SIBICHUU, HE
00s13aT€IbHO CTPOUThH CJIOXKHBIE MOJENU. YacTo TOCTaTOYHO «IOCMOTPETH» Ha
JTAHHBIE B HY>)KHOM BHUJIE, YTOOBI ClI€NIaTh OINPECIICHHbIE BHIBOJIbI WU BBIIBUHYTh
MPEANOJIOKEHUE O XapaKTepe 3aBUCHUMOCTEH B CHCTEME, IOJYyYHTh OTBET Ha
MHTEPECYIOIINI BONPOC. DTO MOMOTAET CAECIATh 8U3YANUIAUUA.

B ciyyae Bu3yanuzalMM AHAIWTUK HEKOTOPHIM 00pa3zoM (QopMyIHpyeT
3anpoc K WHMOPMAIMOHHOW CHUCTEME, H3BJICKAET HYXKHYIO HHGOpPMAIUI0 U3
Pa3JIMYHBIX HCTOYHUKOB U MTPOCMATPUBAET MOTYUYCHHbIC pe3yibTaThl. Ha ux ocHOBe
OH JIeJIa€T BBIBOJIbI, KOTOPHIC U SIBJISIIOTCS PE3yJIbTATOM aHaIU3a.

Cy1iecTByeT MHOXKECTBO CITOCOOOB BHU3YyalIU3alluM JaHHBIX. HecOMHEHHBIMU
JIOCTOMHCTBAMU BU3yaju3alluu SIBJISIFOTCS OTHOCUTEINIbHASI MPOCTOTA CO3JAHUS U
BBEJICHUS B DKCILTyaTalMIO MOJAOOHBIX CHCTEM U BO3MOXKHOCTh MX MPUMEHEHUS
MpPaKTUYECKU B JI000H cdepe nedarenbHOcTH. Kpome Toro, B 3TOM cliy4ae Io
MaKCUMyMYy MCIIOJIb3YIOTCSl 3HAHMSI JKCIEepTa B MPEIMETHOM 00JIacTH U €ro
CIIOCOOHOCTH MPUHUMATh BO BHUIMaHUE MHOTHE TPYIHO (hopMaliu3yemMbie paKkTopsbl,
BJIMSIIOIIMIE HA OM3HEC.

Ilocmpoenue mooeneii — 93TO YHHBEPCAIbHBIH CHOCOO M3Y4YCHUS
OKPY>KaIOLIErO MHpa, MO3BOJISIOLIU I OOHapyKUBaTh 3aBUCHUMOCTH,
MIPOTHO3UPOBATh, pPa30WBATh HA TPYIIILI U PEIIaTh MHOXKECTBO JPYTUX Ba)KHBIX
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3agay. Ho camoe rnaBHOE: NOJyuY€HHBIE TAaKMM O0O0pa3oM 3HAHHUA MOYHO
TUPAXUPOBATb.

Tupasicupoeanue 3uanuil — TO COBOKYITHOCTb HHCTPYMEHTAJIBHBIX CPEJICTB
Ul CO3JaHMsl MOJZEJNEH, KOTOpbIE O0ECIEeYUBAIOT KOHEYHBIM I10JIb30BATESIM
BO3MO>KHOCTb UCITIOJIb30BATh PE3YJIbTaThl MOACIUPOBAHNUS AJIsl IPUHATHUS PELICHUH,
0e3 He0OXOAMMOCTH IOHUMAaHUSI METOIUK, ITPU MOMOILM KOTOPBIX 3TU PE3YJIbTaThl
MOJTyYE€HBI.

Pucynok 1.8 — CxeMma nponecca nocTpoeHus Moaeei

PaccMoTpuM mozipoOHEe 371eMEHThI CXEMbI Mpoliecca MOCTPOSHUs MoJenen
(pucyHok 1.8).

®opMyupoBaHHMe LeJad W MoaeaupoBanue. [Ipu mocrpoeHnn monenu
CIeAyeT OTTaJKUBAThCA OT 3aJayd, KOTOPYK) MOKHO pacCMaTrpuBaTh Kak
IIOJTyYEHHE OTBETA HA MHTEPECYIOIINN 3aKa34ynuKa BOIIPOC.

Hanpumep, B pO3HMYHOW TOProBJE€E K TAaKUM BONPOCAM OTHOCSTCA

CJIE Iy OLIHE:!
o CxkoJibKo TOBapa OyJIeT MpoaaHo B CIEAYIOIIEM Iiepuoe?
o Kakne KIMeHThI OTKIMKAIOTCS Ha aKIIUK?
o Kaxkue ToBapbl Mpoaar0TCs WK 3aKa3bIBAIOTCSI BMECTE?
o Kak onTuMu3npoBaTh TOBapHBIE OCTATKHU Ha CKJIaaax?

B sToM ciiyyae MOXXHO TOBOPUTH O CO3JaHUU MOJIENIM MPOTHO3UPOBAHUS
MPOJIaK, BEPOATHOCTH OTKJIMKA, PEKOMEH/IAIUHN U TaK Jiajee.
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IloaroroBka m cO0Op [AaHHBIX. AHAJIUTHUKA JaHHBIX ONUpPAETCs Ha
UCIOJIb30BaHUE MOATOTOBICHHBIX U CHCTEMaTU3MPOBAaHHBIX NaHHBIX. Kak nmpaBuio,
JTaHHBIE OTIEPAINH SBIISIOTCS OTACTHLHBIMU TPYAOEMKHMHU 3a/1a4aMH.

Iounck moneaun. Ilocie cOopa M cucTeMaTh3allMM JAHHBIX IMEPEXOIAT K
MOUCKY MOJIeNU, KOTopas OObsICHsUIa Obl MMEIOLIMECs JlaHHbIE, MO3BOJIMIIA Obl
TOOUTHCSI AMITUPUYECKH OOOCHOBAHHBIX OTBETOB HA MHTEPECYIOIIHUE BOMPOCHl. B
aHAIMTHUKE JTaHHBIX MPEANOYTEHUE OTAACTCS CamMOOOYydalolUMCs ajaropuTMawm,
MalllMHHOMY OOyueHuto, metogam Data Mining, a B psae ciiydyaeB ObIBaer
JIOCTaTOYHO CTaTUCTHUYECKUX METOJIOB.

IIposepka mogeau. Eciu mocTpoeHHAass MOJENb MOKA3bIBAET MPUEMIIEMBIC
pe3yNbTaThl Ha MPAKTUKE (HampuMep, B OMBITHOM AKCIUTyaTalllH), €€ 3aIlyCKaloT B
MPOMBIIIUICHHYIO JKCIUTyaTanuio. Hampumep, BHENPSIOT CKOPUH2O8YIO OYEHKY B
NPUHATHE PEUICHUI 0 BblIaue KpeauTa win 3aiima (cm. §1.6 Ilpuknagnsie 3anaun
aHAJINTUKU JaHHbBIX). BakHO, 4TOOBI MOAEND yilydlllana CyIIEeCTBYIOUINI On3HeC-
npouecc komnanuu. Kak npaBuio, onbITHas SKCILTyaTanus fenaercs B pexxume AB-
TECTa: OJIHA YacTb 0OBEKTOB 00pabaTHIBAIOTCA MO «CTapO» CXEMeE, a BTOpasi — Ha
OCHOBE MOJieNu. Pe3ybTaThl CpaBHUBAIOTCS, B TOM YHCIIE C TPUMEHEHHEM METO/IOB
CTaTUCTUYECKON 00pabOTKU JaHHBIX HKCIIEPUMEHTA.

Ecnu xadecTBO MOJEIM HEYJIOBIETBOPUTEIBHOE, TO MPOLECC MOCTPOCHUS
MOJIEIN MTOBTOPSIETCS, Kak 3TO ObLIO MoKa3aHo Ha pucyHke 1.8. Kpome Toro, nmo0bie
MO/JIEIH MOJIBEPIKEHBI «CTAPEHUIO» U HYKJIAIOTCA B aKTyaIM3al1H, TO3TOMY MOYHO
CKa3aTh, YTO aHAJIMTUKA JAHHBIX — 3TO HenpepuléHbll NPoYecc.

CTOUT OTMETUTH, YTO PACCMOTPEHHBIE MOIXO0bI MOTYT KOMOWHHUPOBATHCA.
Hanpumep, Bu3yanmzanus JaHHBIX HABOAUT aHAIWUTHKA HAa HEKOTOPHIE HJIEH,
KOTOphIE OH TMpOOyeT MPOBEPUTh MPU MOMOIIM PA3IUYHBIX MOJEIeH, a K
MOJyYeHHBIM pe3yJibTaTaM CHOBAa MPHUMEHSIOTCS METOIbl  BU3yaIH3AIlHH.
MexaHn3Mbl BU3yalIu3ally ¥ OCTPOEHUS MOIETIEH TOMOIHSIOT APYT ApyTra.

PaccmaTpuBasi aHaNIUTHKY JaHHBIX KakK MPOILIECC, HENb3sl HE YHOMSHYTh
mexoTpacieBoit ctangapt CRISP-DM (anrn.: CRoss Industry Standard Process
for Data Mining). Ilo cyTu 3T0 momynsipHas METOAOJOTHS BEJICHUS MPOEKTOB B
aHAJIMTUKE JaHHBIX, OCOOCHHO €CIM B HHUX HCIOJB3YIOTCI MHOTO()aKTOPHBIE
MOJIEJIH, TOCTPOCHHBIE HA MPUHIIMIIAX MAIIMHHOTO O0YYECHHS.

CRISP-DM 6511 pazpabdotan B koHIle 1996 roga 4eTbipbMsi OpraHU3alUSIMU:
ISL (mornomena SPSS Inc.), NCR Corporation, Daimler-Benz u OHRA.
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Pucynok 1.9 — Mopaenp )KU3HEHHOTO IUKJIA POEKTA [0 AaHATUTUKE JaHHBIX
CRISP-DM

Ha pucynke 1.9 npuBeneHa Mojeiab >KW3HEHHOTO IMKJIA MPOEKTA MO
aHamutuke JaHHbIX CRISP-DM. Cam npoekT COCTOMT W3 IIECTH JTalloB, a
MOCJIEA0BATEILHOCTD ATAINIOB HE ABJISIETCA CTpOoroi. CTpesiku yKa3bhIBalOT HauboJiee
BAXKHBIE Y YACTHIC 3aBUCUMOCTH MEXKY dTallaMu.

Bremnuii kpyr Ha pucyHke 1.9 yka3plBaeT Ha LMKIWYHOCTBH IpoLecca
QHAJIUTUKKU JaHHBIX, KOTOPBIA MPOJOJKAETCS U MOCJE Pa3BEePThIBAHUS MPOECKTA.
Paccmotpum stanel CRISP-DM 6omee moapoOHo.

Ilonnmanue Om3Heca. IlepBhIil STam MOCBSIIEH ONPEACICHUIO LENen
MPOEKTa U TPeOOBAHMI K PE3yJIbTaTy C TOUKHU 3peHMs On3Heca. Jlamee HeoOX0IuMo
chopMynMpoOBaTh HMX Ha S3bIKE AHAIMTHKUA JaHHBIX, a TakKXke pa3padoTaTh
MpeIBapUTEIbHBIN TJIAH MTPOEKTA.

IonnMaHue JaHHBIX. DTall HAYMHACTCS ¢ IEPBOHAYATIBLHOTO COOpa JaHHBIX,
BU3yaJIM3allMd M Pa3BEJIOYHOTO aHANIM3a, BBISBICHHUS MPOOJieM C KayeCTBOM
JnaHHBIX. [lenp dTama — MOHATH CTPYKTYPY JaHHBIX, OOHApPY>XUTh HWHTEPECHBIC
MOAMHOXKECTBA JIJIs1 (POPMUPOBAHKS U TIOCIICAYIOIICH TPOBEPKU TUIIOTE3.

IloaroroBka AaHHBIX. DTanm CTAaBUT IEJbIO TOJYYUTh HTOTOBBIM HAOOP
JIAHHBIX, KOTOpbIE OYIyT HCIOJB30BaThCA MPU MOJCTUPOBAHUU, M3 HCXOIHBIX
MEPBUYHBIX UCTOYHUKOB.

[Tponierypbl MOATOTOBKHM JAHHBIX MOTYT BBIMOJHATHCS MHOro pas. OHu
BKJIIOYAIOT B Ce04:

o oTOOp TabHllL, 3anuceil 1 aTpudyTOB;
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L4 OYUCTKY HaHHBIX,

) MOJIyYEHHUE TIPOU3BOIHBIX JaHHBIX;
° 00beIMHEHNE JAHHBIX;
) TIEPEBOJI TaHHBIX B HYXKHBIN (hopMar.

MopeanpoBanue. Ha 3ToM 3Tame uaeT BbIOOP METOAOB M AJIrOPUTMOB
MOJEIIMPOBAHUS, CTPOSATCA MOJEIH, a UX M[apaMeTpbl HACTPaWBalOTCA Ha
ontuMaibHble 3HadeHus. Kak mpaBuio, [uid perieHus JIr000W 3aJaud aHajau3a
JaHHBIX CYIIECTBYET HECKOJBKO MOAX0A0B. HekoTopele MOAX0[bl HAKIAIbIBAIOT
ocoOble TpeOOBaHUS Ha IMPEACTaBICHUE JAaHHBIX. TakuMm 00pa3oM, 4acTo ObIBAET
HY>KEH BO3BpaT Ha IIar Ha3aj K ¢aze MOoJArOTOBKU JaHHbBIX.

Ounenka. Ha sToM sTame mpoekra yKe HOCTPOE€HA MOJEIb U IOJYYEHBI
KOJIMYECTBEHHBIE OLICHKM €€ KaudecTBa. llepen Tem, Kak BHEAPSTH 3Ty MOJEIb,
HEOOXOIMMO YOEAUTHCS, YTO OCHOBHAs OW3HEC-IENb MPOEKTa JOCTUTHYTA.
Bo3MoxHO, npuaeTcst Kakue-To BOIPOCHl PacCCMOTPETh Oojiee neTanbHO. B koHie
3Tara NPUHUMAETCS pElIeHHE 0 UCTIOIb30BaHUIO PE3yJIbTaTOB aHAJIN3a JTaHHBIX Ha
IPAKTHKE.

Pa3BepTbiBanue. B 3aBucuMocTH OT TpeOOBaHHUM 3TOT 3Tall MOXKET OBITH
npocmuiM, HAIPUMEp, COCTABJICHHE (PUHAIBHOTO OTYETa, WIH CIOMNCHbIM,
HaIlpuMep, BCTpauBaHue MoJIeNu B Ou3Hec-mporecc. OObIYHO pa3BepThIBAHUE — ITO
3a00Ta KiMeHTa. Ho BaXXHO AaTh MOHATH KIMEHTY, YTO €My HYXHO CAENaTh JJIs
TOT0, YTOOBI HAYaTh UCIIOJIb30BATh MTOJyYEHHbIE MOACIIH:

o 3aIIaHUPOBATh Pa3BEPTHIBAHUE;

o 3arIaHUPOBATh MOJIEPIKKY MPOEKTa;

o MOJrOTOBUTH JIOKYMEHTAIIUIO;

o MIPOBECTU AyJUT MPOCKTA.

OcHoBHbIMM TIpeuMyIliecTBaMu MeToaojiorun CRISP-DM sBastoTes:

° Mogens nponiecca CRISP-DM  yHuBepcasibHa M MHOAXOIWT JJIA
BHEJIPECHUS TIPOCKTOB IO aHATUTUKE B JTIOOBIX OTPACTIsX.

o Her mnpuBs3kM K KOHKPETHBIM TMPOTPAMMHBIX MPOAYKTaM WU
WHCTPYMEHTAM.

o Mertomoorust 6;1M3Ka Mo ayXy K TEXHOJOTUM U3BJICUEHUS 3HAHUMA W3

0a3 nanubix — Knowledge Discovery in Databases (KDD).
1.3. CTpyKTypHUpPOBaHHbIE IaHHbIE
JlaHHbIE, OMUCHIBAIOUINE peajbHble 0OBEKTHI, MPOLECCHl U SIBICHUS, MOTYT
OBITh TPEJCTABJICHBI B Pa3NUYHBIX (opMax, U3MEPEHBI B PA3IUYHBIX IIKajdaxX U

HUMCTb OHp@I[CJ'ICHHBIfI THUIT 1 BUA.
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[lo creneHun CTPYKTYpUPOBAHHOCTH BBIACIAIOT cieayromue (QopMel
MIPEICTABIICHUS TAHHBIX:

o Cmpykmypupogannvie OanHvle. CTPYKTypUPOBAHHBIMU Ha3bIBAIOTCS
JTAaHHBIE, OMpE/IeIEHHBIM 00pa3oM YMOPSIOUYECHHbIE U OPraHU30BaHHBIE C LEJBIO
oOecrieueHus: BO3MOKHOCTH TPUMEHEHUSI K HUM HEKOTOPBIX JIEUCTBUM (Hampumep,
BU3YaJIbHOTO WJIM KOMITBIOTEPHOT'O aHaAJIKM3a). DTO OCHOBHAs (popMma mpeicTaBIeHuUs
cBeneHui B 0azax maHHbIX. CTPyKTYpHpPOBAaHHBIE JAHHBIE OTPAKAIOT OTACIbHEIC
(baKThl TPeAMETHON 00JIACTH.

o Hecmpykmypupoeannvie ~ Ooamnvie. K =~ HeCTpYKTYypHUPOBaHHBIM
OTHOCATCS JTaHHBIE, POU3BOJIbHBIE TIO (popMe, BKIIOYAIOUIUE TEKCTHI U TpaduKy,
MyJbTUMeHA (BUIEO, peub, ay/ino). JTa ¢hopma MpeACTaBICHHS JTaHHBIX HIUPOKO
UCIIONIb3yeTCsl, Hampumep, B HHTepHeTe, a camMu [JaHHBIE MPEAOCTABIAIOTCS
MOJI30BaTENI0 B BUJIE OTKJIMKA MOUCKOBBIMU cucTeMaMu. HecTpyKTyprupoBaHHbIE
JAHHBIC HETIPUTOIHBI JUIsI 00paOOTKH HANPSIMYIO METOJIaMU aHAIMTHKHU JTaHHBIX U
MOABEPraroTCsl CrelUaAIbHBIM MpUeMaM CTpyKTypuzanuu. Hanmpumep, B aHanuse
TEKCTOB MPU CTPYKTYPUPOBAHUHU U3 UCXOJHOTO TEKCTA MOXKET ObITH chopMUpOBaHA
TabiMIla ¢ YaCTOTaMH BCTPEYAEMOCTU CJIOB, U YK€ TakoW HaOOp JMaHHBIX OyJeT
00pabaThIBaThCSI METOJITAMU, IPUTOAHBIMU ISl CTPYKTYPUPOBAHHBIX JIaHHBIX.

o CnabocmpykmypupoganHvle OaHHble — 3TO JaHHbIE, I KOTOPBIX
oTpeJieNIeHbl HEKOTOPhIE MpaBuia U popmartsl, HO B camoM o0111eM Buje. Hanmpumep,
CTpOKa C aJpecoMm, CTpoka B mpaic-nucre, @O u gp. B oramume or
HECTPYKTYPHUPOBAHHBIX, TAKUE JAHHBIC C MEHBIITUMHU YCUIUSIMHU TPEOOPA3YIOTCS K
CTPYKTYpUpPOBaHHON (popMme, oHaKo 0e3 MpoIeAayphl MpeoOpa3oBaHUsI OHU TOXKE
HenpuroaHsl s aHanusza. Ha pucynke 1.10 npuBeneH npumep craHmapTh3alvd
CTPOKH C aJIPECOM.

MHAeKe 390027

Fopog Ps3aHb
390027 r. PasaHb, yn. Hoeas, g. 86 cl
Ynuua Hoeas

Oom 86

CTpoeHue 1

Pucynok 1.10 — IIpumep CTpyKTypHpOBaHHBIX JaHHBIX

Opranusanus TOro WK HHOTO BUIA XPaHEHHUSI JaHHBIX (CTPYKTYPHPOBAaHHBIX
WIM HECTPYKTYpUPOBAHHBIX) CBfA3aHa ¢ oOecredeHueM Joctyna kK HuM. [lon
0ocmynom TIOHUMAETCS BO3MOKHOCTb BBIJICJICHUSI OT/AEJIBHOTO 3JIEMEHTA JJAHHBIX
(MJI1 MHOXECTBA 3JIEMEHTOB) Cpeu APYIHX MO KaKUM-IHO0 MPHU3HAKAM C IEJbI0
BBINIOJTHEHUS HEKOTOPBIX ACUCTBUM HAJl HUM.
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OnHon u3 CaMbIX  PacCIpPOCTPAHEHHBIX MOZENEN  XpaHEHHUs
CTPYKTYpPUPOBAHHBIX JIaHHBIX fABJsieTcs Tadaumpma. B Hellh Bce J1aHHbIE
YHOPSI0YUBAIOTCS B IBYMEPHYIO CTPYKTYPY, COCTOSIIIIYIO U3 CTOJIOIIOB U CTPOK.

B sueiikax TaOnuiel copepiKaTcsi 3JIEMEHTHI JIaHHBIX: CHUMBOJIBI, YHCIA,
joruyeckue 3HadeHus. [logapisioiee OONBIIMHCTBO METOJOB aHATUTHKHU JIaHHBIX
paboTaeT TOJBKO CO CTPYKTYPHUPOBAHHBIMU JaHHBIMHU, TPEICTABICHHBIMU B
TaOJIUYHOM BUJIE.

[Tonst cTpyKTypUpOBaHHBIX JaHHBIX IPUHATO ACIUTH HA YETHIPE TUIIA:

L. Yucs10Boi#i, KOTOPHIN OBIBAET 1EJIBIM (KOJIMYECTBO TOBapa, KOJI TOBapa
U JIp.) ¥ BEILIECTBEHHBIM (1I€Ha, CKUIKA U 11p.). Yucnoevie nepemennvie onpeaesior
YUCJIOBBIE BEJIMYMHBI, U3MEPSEMble Ha HEKOTOPOW MHTEPBAJIBHOM IIKaJe
(OTHOCHUTENIPHOM IIKaJIe) WJIM IIKajie OTHOIICHWH (abcomroTHOM mikane). Takue
BEJIMYMHBI, W3MEPEHHBIE HA WHTEPBAIHOW IIKajle, MOTYyT CpaBHUBAThCA,
YIOPSIAOUMBATHCSA, CKIAAbIBAThCA, BBIUUTATHCSA. C HUMH MOKHO BBINIOJIHITH BCE
OOBbIYHBIC OTEpalliyd HaJ YMCIaMH, TaKue, KaK BBIYUCICHHE CPETHErO U OLICHKY
n3MeHyuBocTU. [1o xapaktepy BapbupOBaHUs IEPEMEHHBIC IETIATCS Ha JUCKPETHBIC
U HETIPEPhIBHBIE.

Jluckpemnoie OanHbvle SBISIOTCS 3HAYEHUSMU MpPU3HAKA, OOIIEe YHUCIO
KOTOPBIX KOHEUHO WU OECKOHEYHO, HO MOXET OBITh MOJICYUTAHO IMPHU MOMOIIU
HATypaJbHBIX YHCENl OT OJHOTO /10 OeckoHeyHOCTH. C JUCKPETHBIMU JaHHBIMHU HE
MOTYT OBITH MPOU3BEJCHBI HHUKAKHE apumeTHdeckue ACUCTBUS, OO OHU HE
MMEIOT CMBICJIA.

JIMCKpETHBIMU JJAHHBIMU SIBJISIFOTCSI BCE JJAHHBIE CTPOKOBOTO M JIOTHYECKOTO
Tuna. JIMCKpeTHhIMU MOTYT OBITH M YHUCJIOBBIC JaHHBIE. Hampumep, mokazatenb
«Koo mosapay, npuHUMaIOMI 3HAYEHHUE LIEJI0T0 TUIA, SIBJIETCA JUCKPETHBIM, TaK
KaK OIepalyu CIIOKEHUS, BBIUUTAHUS, YMHOXXEHUS HAJl 3TUM IOKa3aTejleM He
MMEIOT CMBICJIA.

Henpepuienvle oannvle — 3TO TaHHBIE, KOTOPbIE MOTYT MPUHUMATH JIFOObIE
3HAQYEHUs] B HEKOTOpOM WuHTepBajie. Haa HenpephlBHBIMU [TaHHBIMU MOKHO
MPOU3BOJIUTH apU(METHUUECKUE OMEPAIMU: CI0KEHUE, BHIYUTAHUE, YMHOKEHUE U
JieJIeHHE.

[IpumepamMu HEMPEPBIBHBIX JIaHHBIX SBISIIOTCS: BO3PACT, POCT, JOOBIE
CTOMMOCTHBIE MOKa3aTeNu, KojJnuecTBeHHbIe olleHku (BBII ctpanbl, kognuecTBo
TOBapa, 00beM OTIPY3KH, BEC OTTPY3KHU, TPUOBLIL U TaK JaJiee).

[I. CuMBOJBHBIH WK CTPOKOBBIN ((pamMuins, HAUMEHOBAHHE, aJpec,
1101, 00pa30BaHME, H JI.).

JlanHbie, peACTaBIsIONUE COO0N 3HAUEHUSI KAMe2OPUUHbIX (CUMBOIbHBIX)
nepeMeHHbIX, U3MEPSIOTCS N0 HOMHMHAJIBHOM, JHOO0 MO NOPSAIKOBOW IIKaJe
(pucynok 1.11). HomuHanbHble NEpEeMEHHbIE MOTYT MPUHUMATh 3HAYEHUS,
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W3MEPEHHBIE HA IIKAJIE HAUMEHOBAHUM, COCTOSIIIIEW U3 HAMMEHOBAHUN KATETOPUU,
KOTOpbIE HHKAaK €CTECTBEHHBIM 00pa3oM He ymopsaodnBaroTcsa. Hwukakmx
COOTHOUIEHUM, KPOME PAaBEHCTBA WJIM HEPABEHCTBA, MEXKAY TAKHMHU 3HAYECHUSIMU
HET. DTU TaHHBIE HE MOTYT YIIOPSA0UYUBATLCS, C HUMU HE MOTYT ObITh TPOU3BEICHBI
HUKakue apudmernueckue aercteus. Kak mpaBuiio, mo yMOJTYaHHUIO aJTOPUTMBI
aQHAJIMUTUKHU JAHHBIX CUYUTAIOT, YTO KaTEropuiHbIC (CUMBOJbHBIC) AaHHBIE OYAyT
00pabaThIBaThCs KaK HOMHUHAJIbHBIC.

Hanu4wue malwmnHbl fa Het
KpeauTHas ncropus MonoxuTensHas OTpuuaTensHan HeT gaHHbIX

MpoBaiigep MeracdoH MTC BunaiiH

Pucynox 1.11 — [Ipumep xkaTeropuiiHbIX (CHUMBOJIBHBIX ) TAHHBIX

[lepemeHHble, W3MEpPEHHbIE Ha IIKajJe MOpsAAKa (MX e€lle Ha3bIBaIOT
OPOUHAIbHBIMU NEPEMEHHbIMU), UMEIOT YNOpsIo4YeHHble Kareropuu. K Takum
NEPEMEHHBIM MOXHO OTHECTH pa3JIMYHbIe OAJUIbHBIE WJIM IKCIEPTHBIE OLICHKHU C
OYEBUIHBIM YNOPAJOYEHUEM 3HAYEHUU. bauibHAas OLEHKAa yCIIEBa€MOCTH
(HEyAOBIETBOPUTENBHO, YIOBIETBOPUTEIBHO, XOPOLIO, OTJIMYHO) SIBISETCA
TUNWYHBIM [IPUMEPOM IOPSAAKOBON BEIUYUHBL. M3MepeHus B OpAMHAIBHON LIKaJIe
coJiepKaT HH(OPMALIKIO TOJIBKO O OPSAIKE CIET0BaHUS BEIMYNH, HO HE MIO3BOJISIOT
KOJIMYECTBEHHO BBIPA3UTh, HACKOJIBKO UJIM BO CKOJIBKO pa3 OJIHO 3HauU€HUe O0JbliIe
WM MeHple npyroro. Ui TakuMxX JaHHBIX IPUMEHHMBI TOJIBKO OIEpalnd
CpPAaBHEHUS M PAHKUPOBAHUS: PAaBHO, HE PaBHO, OOJIbIIIE, MEHBIIE; apU(PMETHUECKHE
JEUCTBUS HE MOTYT OBITh TPOU3BEICHBI.

O6pasoeaHue CpepHee CpepHee cneunansHoe Boicwee YyeHana cTeneHb
OueHKa npoayKummn Mnoxo VYpoeneTBopUTenbHO Xopowo O4YeHb XOpowo

AWCcKOHTHaA KapTa BpoHsosana CepebpsiHaa 3onoTas

Pucynok 1.12 — [Ipumep opAMHAIBHBIX TaHHBIX

II. Jlormueckmii ([{a/Het, JIoxs/UcTtuna, 0/1).

IV. Jlara/Bpems.

[Toka3zarenn HaHHBIX U3MEPSAIOTCS MO OMPEACICHHOW MIKaje. BuIIenstor
YETHIPE OCHOBHBIX TUIA U3MEPUTEIBHBIX IIKAI:

L. IIIKaJ1a HAMMEHOBAHUM;

I1. 1IKaJIa MTOPSAKA;

III. wuHTEepBanbHasd LIKana;
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IV. 1mkana OTHOLIECHHN.

[Io oTHOLIEHHIO K AHAIUTUYECKOW 3anade HaOOphl JAaHHBIX MOTYT OBITh
YHOPSAJOYEHHBIMU U HEYTOPSAOYECHHBIMHU.

B ynopsaoouennom nabope nanupix KaxxaoMy CTOJIOILy COOTBETCTBYET OJIUH
IOpU3HAK, a B KaXIyH CTPOKY 3aHOCATCA YIMOPSIOYEHHbIE MO KaKOMY-JIHOO
IpU3HAKYy COOBITUS C HMHTEPBAJIOM IEepHOJa MEXIy cTpokamu. Yacto Takum
IIPU3HAaKOM BbICTymaer Bpemsa. Ha pucynke 1.13  npuBenensl npumepsl
YHOPSA0YEHHBIX HA0OPOB JAHHBIX — BPEMEHHOM psijl (CiIeBa, YIOPSAI0UEH IO JIaTe)
U psiJ1 IOKAa3aHUM JaTyrKa 30H1a (CIpaBa, yIopsA04YeH M0 rTyOuHE CKBaKUHBI).

01.02.2017 4 283,31

887,9 8,85 0,218
01.02.2017 1 72,48

888,1 9,627 0,216
01.02.2017 1 173,32

888,3 14,584 0,217
02.02.2017 6 294,84

888,5 21,647 0,215
02.02.2017 2 405,76

888,7 17,172 0,216
02.02.2017 12 303,13

888,9 6,118 0,215
02.02.2017 1 210,50

889,1 2,886 0,217

03.02.2017 6 512,16
889,3 2,506 0,219
03.02.2017 3 156,96

Pucynok 1.13 — [Ipumep ynopsiqoueHHBIX JaHHBIX

B neynopaoouennom nabope xaxnomy ctonlily COOTBETCTBYET IMpU3HAK, a
B KOXKIYIO CTPOKY 3aHOCHUTCS TIpUMEp (CHUTyaIs, IPEIeaeHT), COOTBETCTBEHHO,
YHOPSAIOYEHHOCTh CTPOK He TpebyeTcs. [Ipumep Takoro Habopa JaHHBIX MPUBEICH
Ha pucyHke 1.14.

5

2 BuewToprbank Mockea 32 23236327
3 TasnpombaHk Mockea 27 9255041
4 Anba-baHk Mockea 17 12446938
5 OAO «MNCB» Cankr-TNeTepbypr 44 1275859
6 baHk Mocksbl Mockea 34 3335734

7 AKB «[11b» Mocksa 0 2616993

Pucynok 1.14 — [Ipumep HeyNnOpsIOUEHHBIX JAHHBIX

Oco00 BBIIENSAIOT TpaH3akUWOHHBbIE JaHHble. [log  mpanzaxyueii
MOJIpa3yMeBalOTCsl HECKOJIbKO OOBEKTOB WM JCUCTBUM, SBIISIOLIUXCS JOTHUECKU
CBsA3aHHOU eauHuIel (prucyHOK 1.15). TOT crocol npeacTaBiaeHUsI UCOIb3YETCS
aNIrOpUTMAaMH aHAJIW3a MOKYIOK (YEKOB) B CyllepMapKeTax.
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OpHa 10200 RorypT «4ypo» 0,4

TpaH3akums 10200 baToH «PazaHcKuii»
10201 Bopa «<bopxomu» 0,5
10201 CaxapHbIi Necok

Pucynok 1.15 — IIpumep TpaH3aKIIMOHHBIX JaHHBIX

AHanUTUKA JTaHHBIX O0a3MpyeTCsd Ha Pa3IMYHBIX AJITOPUTMAax HU3BJICUYCHUS
3aKOHOMEPHOCTEH U3 JaHHBIX, PE3YyJIbTATOM pabOThl KOTOPHIX SBISIOTCS MOJACIU U
3HaHMs. TaKuX aaropuTMOB JOBOJIBHO MHOTO, HO OHU HE CIIOCOOHBI TapaHTHUPOBATH
KauecTBeHHOe pelmieHue. Hukakoit meronm cam mo cebe He JacT XOPOUIETro
pe3yJibTaTa, TaK KaKk KpUTHUYECKU BAXKHBIM SIBJISIETCSI KAYECTBO MCXOJHBIX JTaHHBIX.
Yarie Bcero MMEHHO OHO CTAaHOBUTCS MPUYMHOM HEYAaud MPOEKTOB MO aHATUTHUKE
naHHbIX. HecMOTpsi Ha TO YTO CYIIECTBYIOT CHEIMAIbHBIE METOAbl ayauTa U
MOBBIIIIEHUS KAa4eCTBa JAHHBIX, IOHUMAaHUE W COOJIIOJICHUE MPUHIIMIIOB cOopa U
MOJATOTOBKM JIaHHBIX 3HAYUTEIHLHO OOJIErYUT MOCTPOCHHE MOJEIECH U IMO3BOJIUT
MOJIYYUTh XOPOIINE PE3YJIbTATHI.

Cpenu aHaIUTHUKOB M PYKOBOJHUTENIEH MPOEKTAa PACHpPOCTPAHEHO MHEHUE,
MOAKPEIJIEHHOE MpakTUKoil, yto 10 80% mponecca aHanu3a JaHHBIX — 3TO BpeMs,
MOTPAYeHHOE Ha UX MOJTOTOBKY.

JlaHHbBIE, KOTOpbIE HAKAIJIMBAIOT OpraHU3allid B CBOMX MH(OPMAIIMOHHBIX
HMCTOYHUKAX (TaK Ha3bIBaEMbIE OU3ZHeEC-OAHHbIE), UMEIOT CBOM OCOOCHHOCTH:

1. busnec-oanmvie peoKko HAKANIUBAIOMCA CNEYUANbHO Ol peuleHus
3a0au ananumuxyu. OpraHu3aiud COOMpAIOT JAaHHBIC IJII KOMMEPYECKUX IIENIeH:
BEJICHUS ydYeTa, MPOBEJCHUs (DMHAHCOBOTO aHalM3a, COCTABJICHUS OTYETHOCTH,
OPUHATUS ~ pelIeHnd ©W  JAp. OTUM  OW3HEC-JaHHbIE  OTJIMYAKTCS  OT
AKCIIEPUMEHTAJIbHBIX JIaHHBIX, KOTOpPbIE COOUPAIOTCS MJIsI HCCIIEIOBATEIIbCKUX
neneid. OCHOBHBIMU TOTPEOUTENISIMU OW3HEC-TaHHBIX OOBIYHO SIBJISIOTCS JIMIIA,
MPUHUMAIOIINE PEIICHUS.

2. Busnec-Oaumnvie, Kax nNpasuno, cooepicam 6vblOpochl, OWUOKU,
npomugopedUs U nponycKuy. ITo CIEACTBUE TOTO, YTO OpraHU3alUud HEe COOUpaIoT
JTAaHHBIC C TIEJIBI0 UX aHaM3a. B HUX TMOSBISIIOTCS ONIMOKW Pa3IuYHON MPUPOIHI,
YTO CHUKAET KA4eCTBO JTAHHBIX.

3. C mouKku 3penust aHanu3a 00vbembl XPAHUMBIX OAHHLIX OUEHb BEUKU.
CoBpeMeHHbIe 0a3bl JAHHBIX COJiepKaT rUradanThl U TepadaiTel uHGopMarmu. s
PECYpPCOEMKHX aJrOPUTMOB aHAJIMTUKU AaHHBIX Tabiuily oObemoM 100 ThIC.
3aMucel MOXHO CYUTATh OOJIBIION, TO3TOMY MPU OCTPOEHUHU MOJIETIEN 3TO HY>KHO
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YUHUTBIBATh, HAIPUMEP, UCIOJb30BaTh MACIITAOUpPyEMbI€ AJITOPUTMBI, CLIOCOOHBIE
paboTaTh Ha 60JBIINX HAOOPAX TAHHBIX.

OTtMeueHHbIE OCOOCHHOCTH OW3HEC-AaHHBIX BIUSIOT Kak Ha caMm MPOIECC
aHaNM3a, TaK ¥ Ha TIOJITOTOBKY U CHCTEMAaTH3AIINIO JaHHBIX.

[Ipu cOope naHHBIX CIEayeT NPUACPKUBATHCS CIETYIONIUX MPUHIUIIOB:

1.  Abcmpacuposamucsi om cywecmseyrouux UHGOPMAYUOHHBIX CUCTEM U
umerowuxcs 68 Haauuyuu Oauuelx. bonbliue 00BEMBI HAKOIUIEHHBIX JaHHBIX
COBEPILIEHHO HE TOBOPSAT O TOM, YTO MX JOCTATOYHO /I aHA/IU3a B KOHKPETHOM
opranu3anuu. HeoOXoauMo OTTaIKMBATHCS OT 3a/1a4d U MOJOMPATh TAaHHBIC TS €€
pemieHus, a He OpaTh mMeronTyrocs nHpopManuio. K mpumepy, mpu mocTpoeHun
MoOJIeJIel TTPOTHO3a TPOJIAXK OMPOC IKCTIEPTOB MTOKA3aJI, UYTO Ha CIPOC OYEHB BIUSICT
[[BETOBAas  XapaKTepucThka  ToBapa.  AHaIM3  HUMEIOUIUXCS  JaHHBIX
POJIEMOHCTPUPOBAJ, YTO UH(POPMALIHS O IBETE€ TOBAPHOU MO3UIIMK OTCYTCTBYET B
Y4YETHOM cHcTeMe. 3HAUUT, HYKHO KaKUM-TO 00pa3oM 100aBUTh 3TU JaHHbIC, HHAYE
HE CTOUT PACCUUTHIBATH HA XOPOIIMM pe3yIbTaT UCIOIB30BAHUS MOJIETIEH.

2. Onucamv  6ce  ¢hakmopwvl,  nOmMeHYuarbHo  GIUAIOWUE  HA
ananuzupyemvlti npoyecc/oo6vekm. OCHOBHBIM MHCTPYMEHTOM 37€Ch CTAaHOBUTCS
OMPOC DBKCMEPTOB W JIOJEH, HEMOCPEACTBEHHO BIAJCIOMIMX IPOOIECMHOM
cutyanueir. HeoOxonumMo MakCHMallbHO WCIOIb30BaTh 3HAHUA JKCIEPTOB O
MpEeAMETHON O0JacTH U, MOJarasich Ha 3JIpaBblil CMBICH, MTOCTapaThcsi cOOpaTh U
CUCTEMATU3UPOBATH MAKCUMYM BO3MOKHBIX MPENOI0KEHUN U TUTIOTE3.

3. DKCnepmHo oyeHUumb 3HAYUMOCIb Kax 0020 pakmopa. ITa OlleHKa He
SBJISIETCS OKOHYATEIbHOM, OHAa OyJeT OoThpaBHOM Toukoil. B mporecce aHanmmza
BITOJTHE MOJKET BBIICHUTBHCS, YTO (HaKTOP, KOTOPBIA AKCTIEPTHI MOCYUTAIH OYCHB
BaKHBIM, TAaKOBBIM HE SIBJIICTCS, U HA00OPOT, HE3HAUYMMBIN, C UX TOYKU 3PCHUS,
(haKTOp MOKET OKa3bIBaTh 3HAUMTEILHOE BIUSHUE HA PE3yJIbTaT.

4. Onpedenums cnocob npeocmasnenusi ungopmayuu. byner am 310
9uCJI0, AaTa, Ja/HeT, KaTeropus (To eCTh THUIl AaHHBIX). OmnpeneiauTs crocod
MPEICTaBIICHUS, TO €CTh (POpMaIM30BaTh HEKOTOPhIE NaHHbIE TTpocTo. Hampumep,
00beM MPOJIaK B pyOIIsIX — 3TO ompeaesieHHoe yucio. Ho 7oBoiibHO YacTo ObIBaET
HETMOHATHO, KaK MPeICTaBUTh (hakTop. Yarne Bcero Takue mpoOIeMbl BOSHUKAIOT C
KaueCTBCHHBIMUA XapaKTepucTukamu. Hampumep, Ha 00BEeMBI TpOAaX BIUSCT
KauecTBO ToBapa. KadecTBO — CIIOKHOE TMOHATHE, HO €CJIM JTOT TOKa3areib
JEUCTBUTEIIFHO BaXKEH, TO HYKHO MPHAyMaTh Croco0 ero m3mepenus. Ckaxem,
KaueCTBO MOKHO OTPEACIIATH IO KOJMYECTBY Opaka Ha THICAUY €IUHUIL IPOYKITUU
100 OIIEHUBATH DKCIIEPTHO, Pa30MB HA HECKOJIBKO KAaTETOPHiA: OTIIMYHO / XOPOIIIO /
YAOBIICTBOPUTEIBHO / TIIIOXO.
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5. Cobpamv necko docmynuvle gpaxmopsi. OHH COJEpKaTCs B MEPBYIO
ouepenb B UCTOYHUKAX CTPYKTYPUPOBAHHOW WH(POPMAIMH: YYETHBIX CHUCTEMAaX,
0a3ax JaHHBIX U JIp.

6. Coopamv  Haubonee 3uauumvie ¢pakmopwvi. Taxkue  (HaKTOPHI
OTIPEIEIISIIOTCS dKCIepTaMu. BriosgHe BO3MOXKHO, 4TO 0€3 HUX HE YJACTCS TIOCTHYb
BBICOKHUX PE3YyJIbTaTOB.

7. Oyenums CIOHCHOCMBb U CMOUMOCMb COOPA CPEOHUX U HaumeHee
BAJICHBIX NO 3Hauumocmu ¢axmopos. HekoTopble NaHHBIEC JIETKOJOCTYIHBI, MX
MOJKHO W3BJIEYb W3 CYNIECTBYIOIMIMX HH(pOpManMOHHBIX cucteM. Ho ecTh
uHbOpMaIusi, KOTOPYIO HEMPOCTO coOpaTh, HAIIPUMEpP, CBEACHUA O KOHKYpPEHTaX,
03TOMY HEOOXOJIMMO OLIEHHUTb, BO YTO 000oWeTcss cOop AaHHBIX. COOp JaHHBIX HE
aBysgeTcs: camonenblo. Eciu nHdopmaiuio noiyduTh JIETKO, TO, €CTECTBEHHO, €€
HY’KHO coOpatb. Eciiu C10KHO, TO HEOOX0IMMO COM3MEPUTH 3aTpaThl HA €€ cOOp U
CUCTEMATHU3AIMIO C OKUJAEMBIMU PE3yJIbTaTaAMHU.

K metonam c6opa He0OXOUMBIX JIJISl aHAIN3a JaHHBIX SBIISIOTCS:

1. Ilonyuenue u3z xoceenHnvix ucmounukog ungopmayuu. O MHOTUX
MOKa3aTeNsiX MOXHO CYAUTh MO KOCBEHHBIM NIPU3HAKAM, W O3THUM HY>KHO
BOCIIOJIb30BaThCsA. Harpumep, MOKHO OLEHUTH peaibHOE (PMHAHCOBOE MOJIOKEHUE
KUTEJIEH OINPeEeICHHOIO PETHOHA CIEIYIOINM 00pa3oM. B OonbIIMHCTBE cilydaeB
UMeeTCs HECKOJIBbKO TOBApOB, IPEIHA3HAYCHHBIX JIJISl BBITIOJHEHUS OJTHON U TOU ke
GbyHKIHMY, HO OTIMYAIONIUXCS 10 1IEHE: TOBAphl I OCIHBIX, CPETHUX U OOraThIX.
Ecau noilyuuTe OTYET O Mpoja)xax ToBapa B HMHTEPECYIONIEM PETHOHE U
MpOaHAIN3UPOBATh MPOIMOPIIUU, B KOTOPBIX MPOAAIOTCS TOBAapbl sl OCIHBIX,
CpEeHUX U OOraTblX, TO MOXHO MPEANOJIOKUTh, YTO YeM OOJIbIIE JO0JI TOPOTUX
W3/ U3 OJTHON TOBApHOU IpyMIIbl, TEM 00JIee COCTOSTEIbHBI B CPETHEM KUTEIN
JTAHHOTO PETMOHA.

2.  Hcnonvzosanue omxpulmulx uUcmouyHuxog. boJpmioe KOJIUYECTBO
JTAHHBIX TPUCYTCTBYET B TAaKUX OTKPBITBIX HCTOYHHMKAX, KaK CTATUCTUYECKUE
COOpPHUKH, OTYETHI KOPIIOPAIMM, OMYyOJMKOBAHHBIE PE3YyJbTAaThl MapPKETUHTOBBIX
UCCJIEIOBAHUM, COI[MAIbHBIE CETU U TIPOYEeE.

3. Ilpuobpemenue OanHvIX V cneyuanusuposarHvlx opeanuzayut. Ha
phIHKE pabOTaeT MHOMKECTBO OpraHu3aluii, KOTOopble Mpo(hecCHOHATBHO
3aHUMAIOTCS COOPOM JAaHHBIX M MPEAOCTABICHUEM PE3YJIbTAaTOB KIMEHTAM JJIs
nocienytomiero ananmza. Cobupaemasi nHpopManuss 0OBIYHO TIPEIOCTABISETCS B
BUJIC PA3IMYHBIX TAOJMII M CBOJOK, KOTOPHIE C YCIEXOM MOXKHO MPUMEHSTH MPHU
aHanmu3e. CTOMMOCTh TOJy4YeHUs TOM00HONW WH(OpMAIMK daime BCEro
OTHOCUTEJIHLHO HEBBICOKA.

27



4.  Ilposedenue cobcmeennvix Meponpusmuii no coopy OaHHbIX. DTOT
BapuaHT cOOpa JAHHBIX MOXET OBITh JOCTATOYHO JOPOTOCTOSIINM, HO B JIFOOOM
CJIy4yae OH CyIIECTBYET.

3. Beoo oamnnvix epyunyro. JlaHHblEe BBOJATCS MO Pa3IUYHOTO poja
HKCIIEPTHBIM OIIEHKaM COTPYAHUKaMH OpraHu3anuu. Takod MeTonm sBiseTCs
HanboJIee TPYJIOCMKHUM.

Meroabl coopa mH(MOpPMAIMU CYIIECTBEHHO OTJIMYAIOTCS MO CTOMMOCTH H
HE0OXOMMOMY BPEMEHHU, MIOATOMY CIIEAYET COU3MEPSIThH 3aTPaThl C pe3yJIbTaTaMU.
Bo3MoxHO, OT cOopa HEKOTOPBIX JAHHBIX MPHUIETCS OTKA3aThCs, HO (PaKTOPHI,
KOTOpPBIE O3KCHEPTHl OICHWIM Kak HauboJiee 3HAYUMBbIe, HYXHO coOpaTh
00s13aTEIPHO HECMOTPSI Ha CTOMMOCTH ATHX padoT, MO0 BOOOIIE HE MPOBOIUTH
aHaIu3.

JlaHHbIe NOKHBI OBITH COOpaHbl B TaOJNUIIBI 0a3bl JAHHBIX, B TEKCTOBBIC
daiinbl ¢ pazaenurensiMu, B (aitsibl MS Excel, To ecTh 107KHBI OBITH TPEICTABICHbI
B CTPYKTypuUpoBaHHOM Buje. Kpome TOoro, HeoO6Xoaumo yHUGUIIHUPOBATH
MPEACTABICHUE JaHHBIX: OJUH M TOT K€ OOBEKT JOHKEH BE3JI€ OIMMCHIBATHCS
OJIMHAKOBO.

OnmHolt W3 pacmpoCTpaHEHHBIX OIIMOOK TIpM cOOpe JaHHBIX U3
CTPYKTYPUPOBAHHBIX MCTOYHUKOB SIBIIETCS CTPEMJICHUE B3ATh JIJISl aHAIM3a Kak
MOXHO  OOJbIlIE  TPHU3HAKOB, ONHCHIBAIOMIMX  OOBEKTHL. Mexay  Tem
npeaBapuTeNibHasg OILIEHKa JaHHBIX, KOTOpas TMPOBOJUTCA TMPU  IOMOIIU
pPa3BEIOYHOTO aHaliM3a JaHHBIX, CYIIECTBEHHO IIOMOTAaeT B OIpPEACIICHUU
WH(OOPMATUBHOCTH Tpu3HAKOB. Cpeaun HEeMH()POPMATHUBHBIX NPHU3HAKOB MOXKHO
BBIJICTIUTh YEThIpe THUMa (pUcyHok 1.16).

1. [Ipu3Haku, cosiepkamme TOIbLKO OJTHO 3HAYCHHUE.

2. [Ipu3Haku, coaepKaime B OCHOBHOM TOJIBKO OJHO 3HAYEHHUE.

3. IIpu3HaKy ¢ yHUKaJIbHBIMUA 3HAYCHUSAMM.

4. [Ipu3Haku, MeXAy KOTOPBIMA MMEET MECTO NMPUYUHHO-CIIEICTBEHHA

CBA3b, — B OTOM CJIy4ac JId aHaJIN3d MOXKHO B3S4Tb TOJIBKO OJWH N3 HHUX.
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1 1 0936-866096 Xen 0
1 1 8355-512943 XeH 0
1 1 8017-098471 Hen 0
1 1 2762-945535 Mypic 1
1 1 0459-997701 My 1
1 0 6291-817248 Hen 0
1 1 0094-883508 Hen

o

1 1 9290-732300 Mynic
1 1 7022-736158 Hen

(=T

1 1 3127-709332 Hen

=]

1 1 4179-171975 Mynic 1

Pucynok 1.16 — IIpumepsl HenH(GOPMaTUBHBIX TIPU3HAKOB

CymiecTByIOT oOmpe/ielieHHble HayaibHble TPeOOBaHMS K MHUHUMAIbHBIM
o0beMaM JaHHBIX JIJISi MOJIETTUPOBaHMs. B 3aBUCMMOCTH OT MpeCTaBICHUS TaHHBIX
U pelaeMou 3aauu 3TU TPEeOOBAHMS Pa3IUYHBI.

s epemennblx psaoos, KOTOPbIE OTHOCATCS K YIOPSTOYCHHBIM JAaHHBIM,
TpeOOBaHUSI CJICAYIOIINE:

o Eciu nns OusHec-mporniecca (HampuMmep, MPOAaKW) XapaKTepHa
CE30HHOCTH/IUKINYHOCTh, TO HEOOXOUMO UMETh JAHHBIE XOTS ObI 3 OJTUH MMOTHBIN
CE30H/IIMKII C BO3MOXKHOCTHIO BapbHUPOBAHUS HWHTEPBAIOB (IIOHEACIBHOE,
IIOMECSYHOE U TaK Jajee).

° MakcumanbHbIE TOPU30HT MPOTHO3UPOBAHUS 3aBUCUT OT O0BEMa
JTAaHHBIX: JaHHbBIE 3a 1,5 roga —a MporHo3 BO3MOXKEH MAKCUMYM Ha | mecsll; TaHHbIE
3a 2-3 roga — Ha 2 Mecs1a.

s neynopsidouennvix OanHvlx TPEOOBAHUS CIICTYIOIINE:

o KonuuectBo mpumMepoB (MpeLeCHTOB) TOKHO OBITh MUHUMYM Ha
OJIUH MOPAJIOK 00JIbIIIE KOJIU4YecTBa (PaKkTOpOB (CTOJIOIOB).

° KenarenbHo, 4YTOOBI JaHHBIC TIOKPBIBAIM KaK MOXKHO OOJIbIIE
CUTYyallMi peaJbHOro Ipolecca.

AHanu3 mpaHn3axyuti 1e1eco00pa3Ho MPOU3BOAUTH Ha OOJBIIOM O0O0bEeMe
JAHHBIX, THAY€ MOTYT OBbITh BBISIBJICHBI CTATUCTUYECKHA HEOOOCHOBAHHBIC MTAOJIOHBI
NOBEACHUS. AJNTOPUTMBI TIOMCKAa TaKUX IIa0JOHOB CHOCOOHBI  OBICTPO
nepepadbaThiBaTh OIPOMHBIE MACCHUBBI JaHHBIX. [I[pUMEpHOE COOTHOIICHUE MEXITY
KOJIMYECTBOM OOBEKTOB M OOBEMOM JIAHHBIX CIIEAYIOIICE:

o 300-500 06bexToB — OT 10 ThIC. TpaH3aKIIMIA;

o 500-1000 o0wvekToB — 607€ee 300 ThIC. TpaH3aKIIMA.
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1.4. TexHoJIOTUN AHAJTUTHKH JAHHBIX

Konuenmusa ananusza naHHbiX, npemyioxkeHHas [[x. Throku, craiia TOJIBKO
OTHPABHON TOYKON B Pa3BUTUM AHAJIWUTUKHU JaHHBIX. [losiBIeHHE MEPCOHAIBHBIX
KOMITBIOTEPOB U JIOCTYIHOCTh CHEIUATU3NPOBAHHOTO MPOTPaMMHOTO 00ecrieueHus
JUISl BU3yallM3alliM M CTAaTHCTHMYECKOrO aHaiu3a, O0e3yCJIOBHO, OTKPHUIO Maccy
HOBBIX BO3MOKHOCTEH IIHPOKOMY KpYry HcCcleAoBaTelield, 4To MOoTpeOoBajo
MEPECMOTPETh CYLIECTBYIOIIEE TMOAXOJAbl K aHalIW3y JaHHbIX. lIpuunHamu
NEPECMOTpPA CYIIECTBYIOIINX MOJIXO/I0B CTaJIM:

1. 3HaunTenbHble 00BeMbl gaHHBIX. K koHIy 80-x TOM0B 00BEM
HAKOTUIEHHOW nH(OopManuu yiBauBaics kaxabie 20 MecsIiieB.

2. TpeOoBaHue NMPUHATHS PEUICHUIN B PEXXUME PEabHOTO BPEMEHU WITU
OJIM3KOM K peaIbHOMY.

3. Pa3HopoIHBIN XapaKTep JaHHBIX, U3MEPEHHBIX B PA3JIMYHBIX IIKAJIAX,
HE0OXOIMMOCTb UX 00pabOTKH Pa3HOTUITHBIMU CPEJICTBAMHU U CBEJICHUE pe3yJIbTaTa
B HEKOTOPOM €IMHON MHCTPYMEHTAJILHOU Cpeie.

4. Oco3HaHue MOTPEOHOCTH B CO3JAHMHM CPEJCTB ABTOMATHYECKOTO
BBIJICJICHUS U aHAJIN3a CKPBITHIX 3aBUCUMOCTEH.

5. CrnosxHbIN XapakTep 00beKTa yrpaBieHus (B3aUMOACHCTBIE OOJIBIITOTO
MHO>KECTBA PA3HOPOAHBIX TMPOLECCOB U  IOJCUCTEM), OrPAaHUYUBAIOLIUN
UCIIOJIb30BaHUE KaK TPAAUIMOHHBIX MOJIENIEd M METOJOB, TaK WU SKCHEPTHBIX
CUCTEM.

Ilepen wucciemoBarensiMd BCTalOT HOBBIE 33Ja4M, XaAPAKTEPU3YIOIIHECS
CJIEAYIOIIUMU OCOOCHHOCTSIMU:

o OOBEKT WUCCIENOBAHUS XapaKTepHu3yeTcss OOoNbIIMMH  O00beMaMu
JAHHBIX, TPeOYETCSl aHAIN3 B OTPAHUYCHHOE BPEMsI.

o ["apanTuii TOro, YTO JAHHBIE XOPOIIEro KadyecTBa, HET, TpeOyeTcs
MPOBOAUTH UX ayJIUT, OYMCTKY U OOOTalleHUE.

° dopmasibHasi MoOJielb  00BEKTa OTCYTCTBYeT (HET TIOJIHOTO |
HEMPOTUBOPEYUBOTO AaHATMTUYECKOTO, OTTUCAHU).

o Heob6xonumMo  yMeTh  BBIIENSATH  HapaMeTphbl,  OMNPEICIISIONINe
MOBEJICHHE 00BEKTa UCCIEAOBAHUS B TE€X WM UHBIX CUTYyaIUsX.

° Heobxoaumo ymeTs 060011aTh UMEIONTYIOCS WH()OPMAITHIO, BBIIEISISA
HESBHO IMPEJCTABJICHHBIE 3aBUCUMOCTH (TO €CTh T€ JMIUPUYECKHUE IpaBuUia,
KOTOpbIE TIO3BOJISIOT TPEJCKA3bIBaTh MOBEJACHUE MOJACIA OO0BEKTa B HOBBIX
00CTOSITEIHCTBAX ).

OTBETOM Ha 3TH BBI30BBI CTAJIO MOSIBIICHUE TEXHOJIOTHIN XPAHUIIUII U BUTPUH
naHHbix (aHria.: Data Warehousing), aHaqUTHYECKOW OTYETHOCTH, W3BJICUEHUS
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3HaHUW W3 0a3 JaHHBIX M MailHuHra naHHbeIX (aHmL: Knowledge Discovery in
Databases n Data Maning).

[TorumMaHnue TOTO, YTO AaHAJNUTHUKA JIAHHBIX TpeOyeT KadeCTBEHHOM
BU3yaJIM3aIlii, YTOOBI OOHAPYKUTh 3aKOHOMEPHOCTH B JIaHHBIX W BBIIBUHYTh
THIOTE3bI, a CHEJaHHBIC BBIBOJBI M PEKOMEHAAIMA HEOOXOTUMO IMPE3EeHTOBATH
3aWHTEPECOBAHHBIM JIMIIAM, TTPUBEJIO K OYpHOMY Pa3BUTHIO U POCTY HHCTPYMEHTOB
BU3YaJIH3aIiH.

PacnipocTpaneHrne TONyYWIIN Oauiéoposl VI aHATUMUYECKUE NAHETU:
KITFOUEBBIC TTOKa3aTe 3PGEKTUBHOCTH, TPEHBI, 3aBUCUMOCTH U APYTHE METPUKU
B TIOHSATHOM KOMITAKTHOM BHJIE, PACIIOJIOKEHHBIE PAIOM Jpyr ¢ apyrom. Kpome
HAaTJISITHOM BHU3yalM3allid JaHHBIX, OCHOBHBIC II€JM JAlIOOpIOB CBSI3aHBI C
OTCJIC)KMBAaHWEM TOTO WJIM WHOTO TIIOKa3aTelss BO BpPEMEHW WA OIEHKOM
OTHOCHUTEJIBHO JIPYTUX MOKa3aTesei.

CTOUT OTMETHTh, YTO MMEPCOHAJIbHBIE KOMITBIOTEPHl W HH(POPMAIMOHHBIC
CUCTEMBI OKa3aJii 3HAUUTENIbHOE BIMSAHUE HA PA3BUTHE METOJ/IOB aHAJIN3a JAHHBIX.
Hampumep, B 90-¢ ro1bl MOTyYHIN ITUPOKOE PACTIPOCTPAHCHUE TAKKE TTOHATHS, KaK
obHapycenue 3nanuti 8 bazax oannwvlx (anri.: Knowledge Discovery in Databases)
U uHmeJsiekmyanoHulil ananus oanusix (anri.: Data Maning). Cerogus Ha 6a3e 3THX
TEXHOJIOTU M CBSI3aHHBIX C HHUMH MPOTPAMMHBIX TPOJIYKTOB CO3/1a€TCA
OOJBIIMHCTBO MPUKIIAHBIX aHATUTUYECKUX PEIICHUH.

PaccmoTpum nosipoOHee 3T TEXHOJIOTUU U CBSI3aHHBIE C HUMU TEPMUHBI.

Nonyyexne Oymcrra Npeocbpazoeaxmne Data Mining WHTepnpetaums
AAHHBIX

NepenyHbie Buibopka OunueHHan MNpeocbpasoeanHan LlWabnoHsbl, npasuna, IHaHMA
AaHHbIE Boibopka BolGopKa Mogenu

Pucynox 1.17 — Cxema oOHapy)eHUsl 3HaHUI B 0a3aX JTaHHBIX

Knowledge Discovery in Databases (KDD). Hecmotps Ha pazHooOpasue
3a/lad  QHAJUTUKU JIaHHBIX, T[IOYTH BCE 3aJlaud, B KOTOPHIX TpedyeTcs
MOJIETUPOBaHUE, MOTYT pelIaThCs MO €AMHOU cxeMe. ITa cxema, 3apOJAUBIIAsCS B
1989 r. u aktyanbHas 40 cuX NOp, noiayudwsia HaszBanue Knowledge Discovery in
Databases (KDD) — oGnapyxenue 3HaHui B 0a3ax mgaHHbIX. OHA ONMUCHIBAET HE
KOHKPETHBIM aJTOPUTM WJIM MaTE€MaTHMYECKUN ammapar, a IOCjeI0BaTeIbHOCTD
JEUCTBUN, KOTOPYIO HEOOXOIMMO BBITIOTHUTH JIJIs1 OOHAPY>KEHUS 3HAHUS B TAHHBIX.

[TocnenoBaTenbHOCTh NEUCTBUN HE 3aBUCUT OT MPEAMETHON 00J1acTH; 3TO
Ha0Op aTOMapHBIX OIepallii, KOMOMHUPYS KOTOPBIE, MOMKHO MOJTYYHUTh HAUTYUIITUN
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BO3MOXHBIN pesynbTar. KDD BkitouaeT B ceOst dTambl MOATOTOBKU JaHHBIX,
BbIOOpa MH(DOPMATUBHBIX  TPHU3HAKOB, OYUCTKH, TIOCTPOCHHUSI  MOJIEJIEH,
MOCTOOPAaOOTKM M HWHTEPIPETAlUK IMOJYUYCHHBIX pPE3ylbTaTOB. «Sapom» 3TOro
npoliecca sIBISIoTcest MeToabl Data Maning.

Oonapyscenue 3Hanuil 6 6a3ax OAHHBIX — 3TO MOTYUYCHHUE U3 JAHHBIX 3HAHUN
B BHUJE 3aBUCUMOCTEH, mpaBwi, Moaeneu. [lo 3amymke aBTopoB TepmuHa, KDD
paccMmaTpuBajcsd Kak dYacTh Ooisiee oOmiero mnoaxoaa Knowledge Extraction,
KOTOPBIN U3y4aeT U3BJICUCHUE 3HAHUIN HE TOJIBKO U3 CTPYKTYPUPOBAHHBIX JaHHBIX,
HO ¥ U3 CJIA0OCTPYKTYPUPOBAHHBIX M HECTPYKTYPUPOBAHHBIX.

PaccmoTpum kax bl aTar, BeinonHseMblil B pamkax KDD nogpo6Hee:

1. Ilonyuenue dannwix. [1epBbIM IIaroM B Mpolecce OOHAPYKEHUS 3HAHUI
aBisgeTcst GOPMUPOBAHKE BEIOOPKH C TaHHBIMU. 371€Ch TPEOyeTCsl aKTUBHOE y4acTHe
DKCIIEPTOB I BBIJBMKEHHUS THUIOTE3 M OTOOpa NPU3HAKOB, BIUAIONIMX Ha
aHanu3upyembii nporecc. JXKenarenabHo, 4TOOBI JaHHBIE OBUIM yXKE€ COOpaHbI U
uHTerpupoBanbl. KpaitHe HeEo0X0oauMbl yJ0OHBIE MEXaHU3MbI TOJTOTOBKHU
BBIOOPOK: 3ampochkl, GUIbTpel W Ap. Yamie Bcero B KadyeCTBE MCTOYHHKA
PEKOMEHAYETCS HCIOJIb30BaTh CHCHUAIM3UPOBAHHOE XPAHWIMIIE, BUTPUHY
JTAHHBIX WJIM ONEPATUBHBIN CKJIaJl, B KOTOPHIX KOHCOJUIUPYIOTCS OU3HEC-TaHHbIE.

2. Ouucmka Oanubix. PeanbHble NaHHBIE JUJIS aHAJIM3a PEIKO OBIBAIOT
xopoiero kadectBa. HeoOXoauMoCTh B MpelBapuUTEIbHOM 00pabOTKe HdaHHBIX
BO3HUKAET HE3aBUCUMO OT TOTO, KAKUE TEXHOJOTHH U aJTOPUTMbI UCIIOIb3YIOTCS.
bonee Toro, sTa 3agaua MOXKET NPEACTABIATH CAMOCTOATENBHYIO LEHHOCTh. K
3a/lauaM OYMCTKH JAHHBIX OTHOCSITCSA: 3arllOJIHEHUE TMPOIMYCKOB, IOJAaBJICHUE
BBIOPOCOB, CTiIaKMBaHUE, UCKIIFOUEHHUE AyOJIMKATOB U IPOTUBOPEUHI U TIpoUee.

3.  Ilpeobpazosanue oanHblx. ITOT AT HEOOXOIUM JIJI TEX METOAOB, IPU
WCIIOJIB30BaHUM KOTOPBIX MCXOJHBIC JaHHBIE JOJKHBI OBITH MPEACTABICHBI B
KaKOM-TO OIPENIEIEHHOM BHJE. /€710 B TOM, UTO pa3iuyHbIe AJITOPUTMbI aHAJIN3a
TpeOYIOT cHenralbHBIM 00pa3oM MOATOTOBJICHHBIE BbIOOpkH. Hampumep, mms
MPOTHO3UPOBAHUST HEOOXOAMMO TMpeoOpa3oBaTh BPEMEHHOW Psi MPU MOMOIIU
CKOJIB3SIIIIEr0 OKHA WM BBIYUCIUTD arperathl. K 3amauam nmpeodpa3zoBaHust TaHHBIX
OTHOCSITCSI: TPUBEJICHUE TUIIOB, BBIJICJICHUE BPEMEHHBIX MHTEPBAJIOB, KBAHTOBAHUE,
COPTHUPOBKA, TPYIIUPOBKA, pacueT MPOU3BOAHBIX CTOJIOIOB U MPOYHE.

4. Data Maning. Ha 3toM stane crposarcs Mmonuenu. Hepeako mporecc
obOHapyxenust 3Hanuii KDD otoxnectBistor ¢ Data Maning. OgHako mpaBuiibHEee
cuntaTh Data Maning marom npouecca KDD.

3. Hnmepnpemayusa. B ciyyae, KOraa HW3BJICYEHHBIE 3aBUCUMOCTH U
a0JIOHBl HEMPO3payHbl IS TOJb30BaTENsA, JOJDKHBI CYIIECTBOBATh METOJbI
MOCTOOPaOOTKH, MO3BOJISIONIME MPUBECTU UX K MHTEpHpeTUpyemMomy Bupy. s
OIICHKM KadeCcTBa MOJyYEHHON MOJeM HY>KHO HMCIOJIb30BaTh Kak (hopMasbHbIE
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METOJbI, TAK U 3HAHUS AaHAIUTHKA. VIMEHHO aHaJIMTUK MOXET CKa3aTh, HACKOJIBKO
MpUMEHMMA TOJIydYEeHHas MOJIeJb K peajbHbIM JaHHbIM. IlocTpoeHHbIE Monenu
SBJITFOTCS, TI0 CYTH, (OPMAIM30BAHHBIMU 3HAHUSMH, T[IOJYYEHHBIMH U3
dakTorpa@uiecKux MaHHBIX, a CIEJAOBATEIIbHO, B TAKOM BHJIC 3HAHUS MOYKHO
pacnpocTpaHsTh (TUPAKUPOBATH).

Data Maning. Cuuraercsa, uro TepmuH Data Maning OblT1 BBeAeH
I'. ITarenkum-IIanupo B 1989 r. u opuruHanbHOE OnpenesieHue 3ByYuT Tak: Data
Maning — »9T0 O0OHapyXeHHE B «CBIPbIX» JaHHBIX paHee HEU3BECTHBIX,
HETPUBHUAIBHBIX, MPAKTUYECKHU MOJE3HBIX M JOCTYIHBIX WHTEPIPETALNU 3HAHUU,
HEOOXOJMMBIX JUIsl TPUHATHS PEIICHUH B Pa3IMYHBIX cdepax dYeTOBEYECKON
JIESITETbHOCTH.

AHrnmiickoe cioBocoueranue Data Maning He TOJyYHIIO YCTOSBIIETOCS
MEepEBOJIa HA PYCCKUH s3bIK. B nuTepaType UCMIOJb3YIOTCSA CIEAYIOINE BAPUAHTHI
MepeBO/ia: PACKONKA JAHHBIX, J100bIYa TOJIE3HBIX JAHHBIX (CPOJHHU JOOBIYE
MOJIE3HBIX UCKOIMAEMbIX ), MHTEIUIEKTYaIbHBIN aHAINU3 JaHHBIX, TIIyOUHHBIA aHATIN3
JIAaHHBIX, MpoceB uHpopManuu. HekoTopble CHenuanucTbl CUUTAIOT HEYAAUHBIMU
OOJBIIMHCTBO BAPUAHTOB MEPEBO/Ia (100bIYa TaHHBIX — pa3Be JOOBIBAIOT JAHHBIE, a
HE 3HAHUA?, UHTEJUICKTYyalIbHbIN aHAIU3 — a 4YTO TOT/la «HEHUHTEJUICKTYalbHBIN
aHanu3?) ¥ ONEPUPYIOT MPSMBIM aHTJIOS3BIYHBIM TEPMUHOM.

B Data Maning npuHSATO CUUTaTh, YTO HAMICHHOE 3HAHKE JOJKHO 00J1a1aTh
CJIEAYIOIIMMU CBOWCTBAMHU:

o 3HaHUE OTpa)kaeT pe3yJbTaT HCCICIOBAHUS CHUCTEMBI (ITO3HAHUE
OOBEKTUBHOU pEaIbHOCTH).

o 3HaHWE BBIPAKEHO ONPENETECHHBIM, IMOHSATHBIM YEJIOBEKY 00pa3zom
(ucmoyIb3yeT OOIIEeTPUHATHIC CUMBOJIBI, IIOHATHS, €CTECTBEHHBIC 3HAKH ).

o 3HaHue KOMMAakTHO (1Mo ¢opMe, OMNUCAHUIO), YTO JIEeJAeT €ro
JIOCTYTHBIM JIJISI TOHUMAaHU S, UHTEPIIPETALMK U TAJIbHEHIIIETO UCIIOIb30BaHUS.

3aKOHOMEPHOCTH B BU/JIE JJOTUYECKUX MPABUII eC/1U-Ho TIPEACTABIISIOT OO0
XOpOWIMK  MPUMEP  BBINOJHUMOCTH  BTOPOrO  CBOMCTBA: OHHM  JIETKO
UHTEPIPETUPYIOTCS YEJIOBEKOM M YIOOHBI I JadbHEHIEH KOMITbIOTEPHOU
oOpabotku. Ho Tak OwiBaeT He Bcernma. Hampumep, BecoBblie KOAGhOUIIMEHTHI
HEMPOHHOW CETH MOHATHBI MAllIMHE, HO HE aHAIMTUKY. B 3TOM ciiydae eMy udepes
KOCBEHHBIE MPU3HAKKU MPUIETCS YIOBICTBOPUTHCS TeM (DAKTOM, YTO ITH MOJEIU
OOBEKTUBHO MPABUJILHBI: MEPEMEHHBIE TEeHCTBUTEILHO UH(GOPMATUBHBI, O0OBEKTHI
pacIo3HaITCs MPaBUIBLHO, TPOTHO3BI COBIBAFOTCHI.

UtoObl clenaTh CJIOXHBIE Pe3yJbTaThl MPO3PAavyHbIMU, UHCTPYMEHTHI Data
Maning WHCHONB3YIOT MMUPOKUNA HAOOp BCIIOMOTATEIBHBIX CPEJACTB B BHIIE
CHEIHUAIM3UPOBAHHBIX BU3YAIN3aTOPOB U METPUK KAYECTBA MOJICIICH.
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Data Maning wuMeeT Jel10 C 3aKOHOMEPHOCTSIMHU HECTaTUCTHYECKOTO
xapakrepa (nammepuamu). OHY O3BOJISIIOT AEJIATh 3aKJIIOYEHUS HE B CPEAHEM 110
HEKOTOPOMY MHOXECTBY OOBEKTOB, a sl KaXJOro H3y4yaeMoro OOBEKTa B
oTnenbHOCTH. Ecnm yjgacTcs Takue maTTepHbl OOHAPYKUTh, OHIATh BO3MOXKHYIO
MPUYMHY BOBHUKHOBEHHUS MATTEPHA U HAWTU MIPUMEHEHUE STOMY 3HAHUIO — MOKHO
rOBOPUTH O TOM, uTo Data Maning paGoTaer.

Data Maning — 3T0 He OJHUH METOJl, @ COBOKYMHOCTb OOJIBILIOTO YHUCIa
Pa3IMYHBIX METOJ0B OOHApPYKEHHs MaTTepHOB. JlJiT HUX CYIIECTBYET HECKOJBKO
YCIOBHBIX Kiaccudukanuii. Mel OyJieM rOBOPUTH O 08yX THUIAX MOJCIECH U namu
0a30BbIX KJaccax 3aaa4 (pucyHok 1.18).

Pucynok 1.18 — Kiaccudukanus merogo Data Maning

B coBpemMeHHO! aHaTUTUKE TAaHHBIX IPUHATO BBIACIATH ABa KJlacca MOJIENen
Data Maning: onucamenvuvle (0ecKkpunmugHwle), KOTOpble HEOOXOIUMBI s
Jy4dIlleT0 TOHUMAaHUSI HCCIENYyeMOW CHCTEMbl, BBIABICHUS CTPYKTYphl H
B3aMMOCBSI3€M B JJAHHBIX, U HpedCcKazamenbHble, HEOOXOIUMbIC JIsI TIOHUMaHUs
HOBBIX CBEJICHUM O cUCTEME, TPOTHO3UPOBAHUS COOBITUIN WU 3HAYCHUN HA OCHOBE
Ha0opa BXOJ/IHBIX TIEPEMEHHBIX.

OnucamenvHas aHaiumuxka ONMVDKE K  CIOXHOW  BU3yalIM3allud U
pPa3BEOYHOMY aHaJu3y AAHHBIX B TOM IUIAHE, YTO PE3YyJIbTaT MOJEIUPOBAHUS —
KOMIAaKTHOE OMKMCaHNE MHOXKECTBA OOBEKTOB B BUJIE KJIACTEPOB, MPABUJI, IIIa0JIOHOB
noBeieHusl, rpynin. OnucarebHbIe MOICIIH BITAIOTCS OTBETUTH HA TAKUE BOMIPOCHI,

KakK:
o KakoBa cTpyKkTypa KIMEHTCKOM 6a3bI?
o Kakoit npo¢uns naearibHOro KIneHTa?
o Kakue ecTp B3aMMOCBSI3H MEKy XapaKTEPUCTUKAMH KIMEHTOB?

OCHOBHBIM  HEIOCTAaTKOM  OINMCATEJIbHBIX  MOJIEJIEN  SIBIAETCA  UX
OTHOCUTEJbHAS TMPOCTOTa, HE TO3BOJstomas d3(PGEeKTUBHO pemaTh 3aaadu
IpeJCKa3aHusi HOBBIX COCTOSHHUNA OOBEKTOB. OTO JAENaeT npedcKasamenbHoe
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MO@é]ZMpOGClHue, M OHO IHpcamnojarac€t HCIOJIb30BAHUC 0osee  CIIOKHBIX
MATCMAaTUYICCKUX  AJITOPUTMOB, TTOBBINICHHBIX Tpe6OBaHHﬁ K JaHHBIM H
KBaJ'II/ICbI/IKaLII/II/I AaHaJIMTHKA. HpeﬂCKaSaTeHBHBIe MOJICJIM OTBCHAIOT Ha CJICAYIOIIHC

BOITPOCHI:
o OTKJIMKHETCS JIM KJIUEHT Ha JaHHYI0 MApPKETUHTOBYIO KAMITAHUIO?
o Kakotii pazmep npuObuin OyJeT B CleAyIoeM Mecsie?
o Kakue ¥3 TOTEHIMATbHBIX KIHWEHTOB BEPOSATHO  COBEpIIAT

NpUOOpPETEHUE YCIYTH B CIACAYIOIIEM MecsIe?

o Kakoll mporHo3upyemsiil CIIpOC Ha TOBAp Ha CIEAYIOUIUMH IEPHOL
IUIAHUPOBAHUS? U TaK J1ajee.

Hanee paccmoTpum 3agaun Data Maning:

L. AccoumatuBHble npaBuia. Iouck accoyuamuenvix npasu (aHIII:
association rules) — 3ajgada BBIABICHUS 3aBUCUMOCTEM MEXIY CBSI3aHHBIMU
COOBITHSIMHU, YKa3bIBAIOIIMX, YTO W3 cOoObITUA X cienyeT coobithe Y. Takue
3aBUCHMOCTH M HAa3bIBAIOTCS accoyuamusHviMu npasuiavu. BriepBble 3Ta 3a1ada
ObLy1a MpeIIoKeHa /ISl HAXOKJIEHUSI TUITMYHBIX 1a0JIOHOB MOKYTIOK, COBEPIIIAEMbBIX
B CyIliepMapKeTax, I03TOMY MHOT/Ia €€ €IlIe HAa3bIBAOT AHANU30M NOMPeOUmMenbCKOU
kop3unsl (aHri.: market basket analysis).

Ilenu Takoro ananusa:

o ONTUMHU3HUPOBATH Pa3MEICHHE TOBAPOB B TOPTOBOM 3aJI¢;

. c(hopMHUPOBATH NIEPCOHATBHBIC PEKOMEH AN,

o CIUIAHUPOBATh PEKJIAMHBIC KaMIaHUH (TTPOMO-aKITHH );

o nomoOparb  TOBapbl Uil Kpocc-mpoaaxk  (cross-sales) wu

JOTIOTHUTENBHBIX TIPoJax (up-sales).

Ecnu coOpITHS MOYKHO YyIIOPSIIOUUTH IO BPEMEHU HACTYIUICHUS, TO TOBOPST O
NOCJIeI0BAaTEIbHBIX 1IAa0JOHAX — acCOLMATHBHBIX IpaBUIaX, B KOTOPBIX BaKEH
MOPSAOK CIEA0BAaHUS COOBITHIA.

II. Knacrepu3zamusi (anri: clustering) — 3To rpynmupoBKa OOBEKTOB
(HabusrozieHui, COOBITUI) HA OCHOBE JIaHHBIX (CBOMCTRB), OMUCHIBAIOIIUX CYITHOCTh
00beKTOB. OOBEKTHI BHYTPHU KJIaCTEPa JOJKHBI OBITh «IIOXOKUMU» APYT HA JApyra
Y OTJIMYATHCS OT 00BEKTOB, BOILIEIINX B IPyTrHe KiacTepbl. YeM 00JIblIIe «ITOX0XKI»
00BEKTHI BHYTPH KJIacTepa U ueM O0JIbIIIe OTINYUNA MEKIY KlacTepaMu, TEM TOUHEe
KJIaCTEpU3aL .

Pe3ynbraromM KiacTepu3aluu SIBISIOTCS TPYIIIBI MOXOXKUX OOBEKTOB —
KJIacTephl WM cerMeHThl. Ho kiacTepusaius yKa3bIBa€T TOJBKO HA CXOXKECTh
o0beKkTOB, W He Oonee Ttoro. Jlns oObsicHEeHUS OOpa30BaBIIMXCS KJIACTEPOB
HeoOxoauma ux wuHTepnperanus. OHAa TPOU3ZBOIUTCS C HUCIHOJIb30BAaHUEM
CTaTUCTUYECKUX MMOKa3aTesel, Tak Ha3bIBAEMBIX MPOQUIIeH KIaCTEPOB.
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Llenpio KiacTepusalMy SIBISETCS JKEJIaHUE OINEpUPOBATh HE KaXKIbIM
00BEKTOM B OT/ICIIBHOCTH, a UX TOJTPYIITIAMHU.

Tak, npu 10CTaTOYHO OOJBIIOM KOJUYECTBE KIMEHTOB CTAHOBUTCSI TPYIHO
MOAXOJUTh K KaXJAOMYy HHAWBUIyanbHO. llocie kiactepuszanuyu MOXKHO Y3HATh,
KaKue CErMEHThl Hanbosee aKTHUBHBI, KaKhe MPUHOCAT HAWOOJBIIYI0 MPUOBLIb,
BBIICJIUTH XapaKTEepHbIC JIJIsl HUX MPU3HAKU U MOBBICUTH 3(PEKTUBHOCTH PabOTHI C
KJIMEHTaMHU Oy1arofaps y4eTy UX NepCoOHaTbHBIX MPEIOYTCHHM.

[II. 3apaya coxkpamenus onmcanus (aHrjia.. summarization task) — 3to
o0oOmenne maHHbIX. Habop JaHHBIX «CyMMHUpPYETCsS», B pe3yjbTaTe dYero
MOJTy9aeTCsl MEHBIIMA HA0Op, KOTOPBIA JaeT arperupoBaHHYI0 HH(GOPMAIHIO O
naHHbIX. Hanmpumep, MOKynKu, c/IeTaHHbIE KITMEHTOM, MOXXHO CYMMUPOBATh B BUJIE
o0IIUX MPOYKTOB, OOIIMX PACX0/I0B, HCIIOJIB30BAHHBIX MPEAJIOKEHUH 1 TaK Jajee.
Takast 0606meHHass UHPOpMaIUd BBHICOKOTO YPOBHS MOXET OBITh IMOJIE€3HA s
oTIIeNa MPOJaXK WIK padOThl C KIMEHTaAMH JUIsl MOAPOOHOTO aHaju3a MOBEACHUS
KJIIMEHTOB M TMOKymatens. JlaHHble MOXHO CyMMHpPOBAaTh Ha Pa3HbIX YpPOBHAX
a0CTpaKIMK U MOJT Pa3HBIMU YTJIaMHU.

3ajaya COKpalleHHUs] OMHMCAHMS CTajla aKTyaJbHOM B CBSI3U C Pa3BUTHEM
NHTepHeTa U pe3kuM yBelIUYEHHEM 00beMa WH(POPMAIIMOHHBIX pecypcoB. Tam
TOBOPST O 337a4€ A8mMoMamuiecko2o pegepuposanusi 0okymenma (aHTII: automatic
summarization task). CyTb ee B TOM, 4TOOBI COKPATUTh TEKCTOBBIM JOKYMEHT /10
KpaTKOro pe3toMe, B KOTOPOM COXPaHEHbI HauboJiee BaXKHbIE MOMEHThI MCXOTHOTO
JOKyMeHTa. B yacTHOCTH, Takoi 3a7a4yeil ABISIETCA aBTOMATHYECKOE COCTABJICHUE
AHHOTAIlMN CTAaTeH IJIA BbIJIaUU UX B PE3yJIbTaTaX MOUCKOBBIX CUCTEM.

Ceronnst cdepa npUMEHEHHUS 3aJadyd pePepUpOBAHMS PACIIUPHIACH H
OXBaThIBAET BCE OCHOBHBIC TUITBI MH(POpMaInu (M300pakeHusl, 3ByK, Bueo). Cpeau
€€ TMPWIOKEHUH — TEMaTUYECKUM TMOMCK KOHTEHTA, KOHTEKCTHBIM TOMCK,
uAeHTUGUKAINS MaTepHalioB, HAPYIIAIOIIMX HHTEPECHl MpaBooOyanareneii u
3aKOHOJATEIbHbIE OTPAHUYEHUS U TaK Jajee.

IV. 3apmaya kaaccupuxanuu. IlpenckazarenbHOE  MOJEIUPOBAHUE
pa3OuBaercs Ha naBa dSrtana. Ha mepBoM 3Tame Ha OCHOBE HaOOpa JIaHHBIX C
U3BECTHBIMH pe3yJIbTaTaMu CTPOUTCS MoJieb. Ha BTOpoMm 3Tarie oHa UCTIOIb3yeTCs
JUISl TIpeJicka3aHusi cCOObITUIM HAa HOBBIX HaOopax AaHHbIX. K mpenckazatenbHOMY
MOJICJIUPOBAHUIO OTHOCST 3aJa4l KIACCUDUKAyuu U pecpeccuu.

Knaccugpukayus — orHeceHne BXOAHOTO 00beKTa (COOBITHS, HAOIIOICHUS ) K
OJIHOMY W3 3apaHee M3BECTHBIX KJIacCOB. [I0 KOIMYECTBY KIIACCOB, HA KOTOPBIE
pa3OuBaeTcsi  BXOJHAas  BBIOOpPKA, CleAyeT  pa3nuyaTh  OWHApHYHO U
MOJIMHOMHUAJIBHYIO0 Kiaccudukanuu. B mepBoM ciiyyae B BbIOOPKE BBIICIISIOTCS
TOJIBKO JIBa KJjlacca (TOYHEe, OJWMH KJacCc M BCce oOcTajibHOe). bunapHas
KJaccuduKaiys MOKpPhIBaeT OOJBIIIOE KOJUYECTBO OM3HEC-3a7ad, CBSI3aHHBIX C
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BbIOOPOM U3 ABYX aJIbTEPHATUB, OJIHA U3 KOTOPBIX HHTEPIPETUPYETCS KaK COOBITHE,
a npyrasi — kak He-coObITHe. [Ipumeps! Takux 3agau:

o 3aeMILIUK OaHKa: JOMYCTUT IPOCPOUKY U HE IOIMYCTUT MPOCPOUKY:;

o KJIMEHT TEJIEKOMMYHUKAIIMOHHOW KOMIIAHUU: YUJET B TEUEHUE roAa 1
HE YWJIET B TEYCHUE T0Aa;

o (GUIBTP SJIEKTPOHHOM MOYTHI: CIIaM, HE CIIaM.

[Tpu nommHOMUATRHON KiTacCH(PUKAIIMKA BRIOOPKA pa3MedeHa Ha TPH U OoJiee
kJjacca. [Ipumepamu Takux 3a/1a4 SBJSIOTCS: paclo3HaBaHUE 00Pa30B, OIPEICICHNE
KJ1acca 3aeMILuKa, 1 ToMmy nogo0Hoe. HecMoTpst Ha ¢xoacTBO (GOpMYJIMPOBOK 3a7a4
OMHapHOW W TNOJMHOMHUAIBHOW KJIACCU(PHUKALMU, METOAbl U HHCTPYMEHTHI HX
pelIeHUs CUIIBHO Pa3IndaroTCs.

V. 3apauya perpeccum — 3TO YCTaHOBJIEHHWE 3aBUCUMOCTH HENPEPBIBHOM
BBIXOJIHOW NIEPEMEHHOM OT BXOJHBIX NIEpeMEHHBIX. K 3amade perpeccun cBoaMTCH,
B YaCTHOCTH, NPOTHO3UPOBAHHE BPEMEHHOTO psJa HAa OCHOBE HCTOPUYECKHX
naHHbIX. [IpuMepbl OM3HEC-TOCTAHOBOK /JIs 33]1a4 PErPECCHUMU:

o OIICHKAa CTOUMOCTH HEJABUKUMOCTH;
o POTHO3UPOBaHUE 00bEMA MPOJAK;

o MIPOTHO3 IIEH HA ONTOBOM PBIHKE AJIEKTPOIHEPTUH;

o Kakue 0aHKOMaThl KAKUMU CyMMaMU WHKAaCCUPOBATh.

Henp3s HEe ynomsiHyTh O BaXXHOM 3aj1ade, KOTOPYHO CJIO0KHO OJIHO3HAYHO
OTHECTHM OJIHO3HAYHO K KiIacCU(UKAUM WM PpErpeccuud. ITO 3ajaya
BEPOSTHOCTHOI'O OIICHUBAHUS HACTYIUICHUSI COOBITUS. B oTimuue OoT 0OBIUHOMU
3a7]a4M PErpecCur, 3[€Ch HE TMPOU3BOJUTCS MPEACKA3aHHE 3HAUYCHUS YHUCIOBOU
MePEeMEHHOM UCXOIs1 U3 BHIOOPKH MCXOJHBIX 3Ha4eHU. BMecTo aToro, 3HaueHneM
GyHKIMKA  SBISIETCA BEPOSTHOCTH TOrO, YTO JIAaHHOE KCXOJAHOE 3HAaYeHUE
MPUHAJICKUT K ONPEACICHHOMY KJacCy. DTy BEPOSITHOCTh MOYKHO HCIOJIb30BaTh
JUIs TIPUHSTUS PELICHUM, HAIPUMEP, BEPOSTHOCTh BEPHYTH JOJI YMHOXWUTH Ha
CyMMY JOJITA U TIOJYYUTh OXKUIAEMbIN JICHEKHBIM TOTOK. A MOYKHO 3a7aTh MOPOT
BEPOSITHOCTU, MPHU TPEBBIINIEHUA KOTOPOrO0 CYUTATh, YTO COOBITHE HACTYIHT.
PacnipocTpaHeHHbIE TOCTAHOBKH 3aJ1a4: BEPOSTHOCTH BBIXOJA HA MPOCPOUYCHHYIO
3aJ10JIKEHHOCTb, BEPOSTHOCTh MOBTOPHOM MOKYIIKH, TTOJIOMKHA 000pY0OBaHUS U JIP.

OmHo w3 BaxHEWMX Ha3HaueHWit wmetrojgoB Data Maning cocTtouT B
HACrJSTHOM IMIPEJICTABICHUN PE3YyJIbTATOB BBIYMCICHUMN 11 WHTEPHPETALNUH, YTO
MO3BOJISIET UCIIONB30BaTh HHCTpyMeHTapuii Data Maning moapMu, He UMEIOIIMUA
CIIELIMaJIbHOW MAaTeMaTU4YeCKOW IMOATOTOBKU. B TO Ke Bpems NpUMEHEHUE
CTATUCTUYECKUX METOJIOB aHajn3a JaHHBIX TPEeOyeT XOpOIIero BiaJeHUs Teopuei
BEPOSITHOCTEW U MATEMAaTUYECKON CTATUCTUKOM.
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CTaTUCTUKa
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|| obyveHune
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) KDD
AAHHBIX MeTopbl

ONTUMKWU3aL KK

Pucynok 1.19 — Metons! u anroputMel Data Maning

JIns pelieHus BBIIENEPEYUCIEHHBIX 3a7ad  HCHOJIB3YIOTCS Pa3IMYHbIC
MeToabl W anroputMmbl Data Maning. Metonbt Data Maning nexxaT Ha CThIKe
uHpopMaTuky, 0a3 JAHHBIX, CTATUCTUKU, UCKYCCTBEHHOI'O HMHTEJIEKTa, TEOPUU
uH(pOpMalnH, AITOPUTMHU3ALIH.

B oOmeM ciiyyae HENpUHUUIIMAIBHO, KAKUM HMEHHO aJIrOPUTMOM OyIeT
pemaTbes 3a4a4a, INIABHOE — UMETh METO/I PELICHUS 1T KaKI0T0 Kitacca 3agad. Ha
CETOJIHSIIHUI JIeHb HauOosiblliee pacrpocTpaHeHue B Data Maning mnomyuunu
METO/Ibl MAITMHHOTO OOYYEHHMS: AEPEBbs PEIICHU, CIydyalHbIE Jieca, HEUPOHHbBIE
CETH, MAILIMHBI ONIOPHBIX BEKTOPOB U JIPYTHE.

Mawunnoe ooyuenue (aurn.. Machine Learning) — o06iactb Hay4HOTO
3HaHUs, OOBEKTOM HCCIEAOBAHUS KOTOPOH SIBISIOTCS METOJbl TMOCTPOEHUS
aJITOPUTMOB, CIIOCOOHBIX 00yd4aTbCsi Ha JAHHBIX, TO €CTh KOHCTPYUpPOBAaTh W3
JTaHHBIX QyHKIMIO (GOopMyITy), KOTOpas MOKET ObITh MCHOJb30BaHa JIJIsl IPOrHO3a.

B 3amayax MammHHOrO OOy4YEHHMS 4YacTO MPUMEHSIOTCS METOJbl TEOPHH
BEPOSITHOCTEN, JTMHEHHOUN anreOpbl, CTATUCTUKH, ONTUMHU3AIMN U MHOTUX JIPYTUX
qucuuiuine. Ho, B oTiIMuME OT TpaAUIIMOHHBIX OX0I0B IPUKIIAHON MAaTEMATHKH,
paboTa ajaropuTMa MAalIMHHOTO OOy4YEHHUs NaJeKO HE BCerja MpeaycMaTpuBaeT
OOBSICHEHHE MPOUCXOMAIIET0, a MOUCK PELICHUs — HWTEepalMOHHAas Mpolenypa,
ONTUMU3UPYIOIIAs 33JaHHYIO (PYHKIIHIO.
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PI/ICYHOK 1.20 — MHOXeCcTBO 00BEKTOB M MHOKECTBO BO3MOKHEIX OTBETOB

OO6mast mocrtaHoBKa 3ajauyd oOydeHHs clieayromas. MmeeTcss MHOXeCTBO
00BEKTOB (CHTyalluii) U MHOKECTBO BO3MOXKHBIX OTBETOB (OTKIIMKOB, PEAKITUH,
coObITHIT). MeXay OTBeTaMH M OOBEKTaMH CYIIECTBYET HEKOTOpas 3aBUCHMOCTD,
HO OHA HeW3BeCTHA. 3BecTHA TOJIbKO KOHEYHAs COBOKYITHOCTh MPEIEACHTOB — Map
BUJa O00BEKT-0TBET W Ha3blBacMas odyuawuien evioopkoii. Ha ocHOBE 3TuX
JAHHBIX TpedyeTcs OOHAPYKUTh 3aBUCUMOCTh, TO €CTh IOCTPOUTH MOJIEIIb,
CIIOCOOHYIO ISl JTI0OOTr0 00BEKTa BbIAATh JOCTATOYHO TOYHBIM OTBET. UTOOBI
U3MEPUTh TOYHOCTh OTBETOB, BBOJAUTCA KPHUTEPHI KayecTBa HAa HE3aBUCUMOM
(TECTOBOM) MHOECTBE.

1.5. llpuxkaagHbie 3a1a44 AaHAJIUTHKH JAHHBIX

AHanuTUKa JAHHBIX MOXET HMCIOJIb30BaThCsl B JIIO0OW OpraHu3aluu st
yIpaBJICHUS TPOJaxaMu, pa3pabOTKN MapKETUHTOBBIX CTpATEruil, (POpMUPOBAHUS
KOPIOPAaTUBHOM OTUYETHOCTH, MOBBIMICHUS 3(dekTuBHOCTH Ou3Heca. B nmanHOM
CIHCKE 3a/ay aKIeHT, KOHEYHO e, CAeNlaH Ha KOMMEpPYECKHME OpTraHU3aIlHH.
OnHako »TO HE O3HAYaeT, YTO AaHAIWTHKA [JaHHBIX HE TPUMEHSICTCS B
TOCYJapCTBEHHOM YIPABJICHUH, MEAWIIMHE H TpoMbinuieHHocTH. Cdep, TIe
aHANMM3UPYIOTCS JaHHBIC, OYeHb MHOTO. Hama menp — u3yuuTh HamboJee 9acTo
BCTPEYAIOIINECS MOCTAHOBKU 3a7]a4 aHAIUTUKYU JaHHBIX B Ou3Hece. Mbl moipoOHO
OCTaHOBHUMCSI Ha TPEX OTPACIIIX:

o pO3HUYHBIE OAHKU U (PUHAHCOBBIE OPraHU3ALNY;
o pUTEN, BKIIOYAs AJIEKTPOHHYIO0 KOMMEPLIHIO, €-Zrocery;
o TEJIEKOMMYHUKALIMH U TPOBANMHT.

Bo3HukaeT Bonpoc: [ 4ero aHAIMTUKY HY’KHO XOPOUIO 3HATh MOCTAHOBKHU
MPUKIIAIHBIX 3a7a4? Bo-nepBbiX, onpeaennumMcs ¢ TEpPMUHOM HPUKIAOHAA 3a0aud.
D10 TakuMm 00pa3zoM cPOopMyIHpOBaHHAs MOCTAHOBKA 3a/layd, CMBICI KOTOPOM
MOHMMAET MEHEIKMEHT CPETHETO U BBHICHIEro 3BeHa. A MpoOiIeMbl PyKOBOJCTBO
3a4acTyr0 (GOpMYJIUPYET HEYETKO: «YMEHBIIUTh OTTOK KJIMEHTOBY», «yBEIUYUTH
BBIPYYKY OT IAPTHEPCKUX MPOTPaMM», KyAEPKaTh MOKynarenen». IMeHHO B Tako
dbopMyTUpOBKE 3a7ada TOMANaeT K aHAIUTHUKY JaHHBIX, TO €CTh ATOT YEJIOBEK
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JIOJKEH OBITh 3HAKOM C MPEAMETHON 00JacThlo, YTOObI TOHUMATh TO, YTO K€ Ha
caMoM Jiesie Hy>KHO; Kak Mmojenu Data Mining momMoryT noBbeICUTh 3((HEKTUBHOCTh
pabOThI KOMITAHWY; KaKOH SKOHOMUYECKUN d(PPEKT OHU MTPUHECYT MPU BHEAPESHUN
B JKCIUTyaTaluIo.

B npotuBHOM cilyyae MEXAYy aHAIUTHUKOM M PYKOBOJICTBOM BO3HHKHET
npoOsiemMa HENOHMMAaHHS, YTO MOXET «IOCTaBUTh KPECT» Ha aHaJTUTUYECKOM
npoekre. PykoBoauTenp, Kak NpPaBUJIO, HE MBICIUT B TEPMHHAX MOJENEH U
00y4Jarommx BIOOPOK.

3ajayu AHAJUTHKH JAHHBIX B 0AHKAX M (PUHAHCOBBLIX OPraHU3AIUAX.
3aga4uu MOKHO Pa3/IeNIUTh HA TPU TPYIIIHI;

1. Tpaouyuonnwiti BI. InTerpanus u BU3yanu3aius JaHHbIX, OTYETHOCTD,
AHAJIMTUYECKUE TTAaHEIIN.

2. Mooenuposanue. OnucaTenbHble U TpelcKka3zaTeabHbie Mojenu Data
Mining, MammmHHOE 00yUYeHHE.

3. Ilpunamue pewenuu. IIponiecchl NPUHATUS U UCIIOIHEHUS PEIICHUMH,
OCHOBAHHBIX Ha MPOCTHIX MMPABUJIAX, TAK U HA CJIOKHOM JIOTUKE C UCIIOIb30BaHUEM
MO/ieJIeld MalIMHHOTO OOyYEHHS.

dopMUpOBaHUE PA3TMYHBIX BUAOB OTYETHOCTH — BakHas 3ajiayva JJisg BCEX
0ankoB. B poccuiickux 0aHKax peryiasipHO HUCHOIb3yeTcs oT4eTHOCTh it [[b PO,
otuyeTHOCTh 0 M®PCO (MexayHapOaHbINH CTaHAAPT (UHAHCOBOM OTYETHOCTH),
OTUYETHOCTH IO PA3TUYHBIM Kpeoummusim puckam n anamutudeckue KPI — ckoiabko
KJIMEHTOB OOCITYKEHO, KaKhe Mojpa3iesieHus padoTalld XyKe, KaKue Jydlle U TaK
nanee.

MCTOMHUKK laHHBIX XpaHunuiie AaHHbIX MucTpymenTol Gusnec
AHANMTUKN

forosopa, byxyyer,

KNUEeHTHI,
KypCHI BaNKOT

PUHAHCOBbIE
KOTHUPOBKW

Pucynox 1.21 — Cxema KOMILUIEKCHOTO (pOPMUPOBAHUSI OAHKOBCKOW OTYETHOCTHU

OnuH 13 crioco0oB IS pelieHus TPoOIeMbl KOMIUIEKCHOTO (GOPMUPOBAHUS
OaHKOBCKOM OTYETHOCTHM — 3TO UCIIOJIb30BAaHUE HMHTEIPUPOBAHHBIX CPEACTB,
BCTPOCHHBIX B HWHCTPYMEHTHI Ou3Hec-aHanmuTuku (pucynok 1.21). Cmoco6
ONTUMAJICH B CIydYasX, KOTJa WH(POPMAIUOHHBIN naHamadtr OaHKa HACHIIIEH,
MPUCYTCTBYIOT MHOTO YYETHBIX CUCTEM U TIPOOJIEMOI SBIISETCS KaueCTBO IAaHHBIX U
TaK Ha3bIBacMasi «eIWHas BEpPCHUs TPaBAbl», HA OCHOBE KOTOPOW (opmupyercs
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OTYETHOCThH (BTOPOH CITOCOO — ATO UCIOJIB30BAHUE CIICIIUATM3UPOBAHHBIX MOIYJIeH
B COCTaBE A8MOMAmMu3uposannvlx dankosckux cucmem, AbC).

Jist  dopMupOBaHUS KOHCOJUAMPOBAHHONW OTYETHOCTH TPHUMEHSIOTCS
TpaguUUOHHbIE BI-MHCTpyMEHTBI, KOTOpBIE pEIIAIOT 334a4d  I[MOCTPOCHUS
[EHTPATN30BaHHOTO XPaHWININA U JIOKATHHBIX BUTPUH JAHHBIX, ayUTa, OYUCTKH U
npeaoOpaboTku  JaHHBIX, Bu3yanu3anmuu OLAP-kybaMu #  COBpeMEHHBIMHU
rpaduYeCKUMU CPEJICTBAMM.

150

50 ) 250

Baw ckopuHrosblil 6ann: 210

Pucynok 1.22 — [Ipumep KpeAUTHOTO CKPOJUIMHTA

TexHoI0THN KPEAUTHOTO CKOPUHTA 3aHUMAIOT OJTHO U3 IIEHTPAIbHBIX MECT B
YOPABJICHUH PO3HUYHBIMU PHUCKAMU COBPEMEHHOIO OaHKa. DTO METOJ| OICHKHU
PUCKOB M YHOpaBJICHUS HMMH Ha OCHOBE IPOTHO3a, C KaKOW BEPOSITHOCTHIO
KOHKPETHBIN 3a€MITUK MOKET MPOCPOUYHTH IUIATEXKHU MO KpeauTy. Cuuraercs, 4To
YeM BBIIIE CKOPUHTOBBIN 0asul 3aeMIIMKaA, TEM HUXKE BEPOSITHOCTH BOSHUKHOBEHUS
y HEro NpOCPOUYEHHOM 33JJ0JKEHHOCTH B OyAyILEM.

CylecTByeT HECKOJIBKO BUOB KPEJUTHOTO CKOPUHTA:

1.  Annauxayuomumsiii cxopume. B OCHOBE KpPEIUTHOIO CKOPUHIA JIEHKUT
MIPEANOJI0KEHNE, YTO JIOJIU CO CXOKUMHU COIMATILHBIMY MOKa3aTeIsIMU BEIyT ce0st
OMHAKOBO. EcIM HEKOTOPHIM COLMAIBHO-3KOHOMUYECKHM XapaKTEPUCTUKAM
KJIMEHTa (T0J, BO3PACT, MJIUTEIBHOCTh MPOKUBAHUS B JIAHHOW MECTHOCTH U TaK
Jlajniee) IpUCBOUTh ONpPEeNIEHHbIE Beca, TO ISl KaKI0r0 HOBOTO KJIIMEHTa MOHO,
Ha OCHOBE €r0 aHKETHI, PACCUUTATh CKOPUHTOBbIN Oa1. OH OyJeT UCIIONb30BaH IS
MPUHATHS PELIEHUs O BbIJa4ye KpeauTa. DTO TaK Ha3bIBAEMBbIM aNMIMKAIMOHHBIN
WJIA AaHKETHBIN CKOPHHT.

W3meHsis CKOpPUHTOBBIM Oaji, B aNIUIMKAIIMOHHOM CKOPWUHTE MOXHO
YOPABJISITH MPOIIECCAMH BBIAYM KPEAUTOB M KAa4€CTBOM KPEAUTHOTO TMOPTQEIs
MyTeM TMOKCKa KOMIIPOMHUCCA MEXKIy 00beMaMu BbIJIad M PUCKOBOM COCTaBJISIONIEH
(momneit mpoCpOUYEHHBIX KpeAUTOB). UeM Bbllle MOPOTrOBbI CKOPUHTOBBIN Oall, TeM
MEHBIIIE YPOBEHb OJJOOPEHHI U OJTHOBPEMEHHO «YHIIE» BXOJAHOM MOTOK KJIMEHTOB
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C TOYKM 3PEHUS HX IJIATEKHOM AMCHUUIUIMHBI (IPU YCJIOBHUH, YTO KadyecTBO
CKOPUHTOBOM MOJIENI XOPOILIEE).

2. llogeoenueckuii cxkopune. Ot aura. behavioral scroing — orenka
BEPOATHOCTH BO3BpaTa y>K€ BbIIAHHBIX KpeAuToB. OCyIIECTBISETCS B Mpeneiax
KPEAUTHOTO MEPHOJA C LENbIO BBIBICHUS pUCKa IedosiTa U NPUHITHIO MEp IO
CHIKEHUIO 3TUX PUCKOB.

3. Konnexmopckuii cxkopune. Ot anria. collection scoring — oneHka
BO3MOXXHOCTH TIOJTHOTO MJIM YaCTMYHOIO BO3BpaTa KpeauTa 3aeMIIUKOM IIpU
HapyIICHUH UM CPOKOB MOTAIICHUS 3a/I0JKEHHOCTH.

4.  Mowennuueckuu ckopure. Ot anri. fraud scoring — BbIsIBICHHE U
IpEeIOTBPAICHHE MOIIEHHUYECKUX JEUCTBUN CO CTOPOHBI MOTEHUIUATBHBIX U YXKE
CYLIECTBYIOIIMX KIUEHTOB. IllMpoko ucnomb3yercss B pO3HUYHOM OaHKOBCKOM
Ou3Hece MpU aHaJIn3€ KapTOUYHBIX TpaH3akuui. [loMumMo TpaguuoHHOTO criocoba
OOpbObI C MOILIEHHUKAMH — IPOBEPKH IO «YEPHBIM» CIHCKaM, JaHHBIA BUJ
CKOpUHTIa MpU3BaH Ha OCHOBe Mojeneil Data Minig BBIABIATH JMLA, C KOTOPHIMU
CBA3aH TIOBBIIIEHHBI PHUCK COBEPIICHHUS MPOTUBO3AKOHHBIX JEHCTBUM B
OTHOUIEHUU OaHKa.

PesynpraTomM MojenupoBaHus (Ha OCHOBE TMPOILIBIX CTAaTUCTUYECKUX
JAHHBIX O BBIJAHHBIX KPEeIUTaxX U (akTax MpoCpOUeK, MIaTekel, MOIIEHHUYECKIX
JEHCTBUI) CTAHOBUTCSA CKOPUHIOBAsi MOJIENb, KOTOpasi 3aT€M TpaHCHOpMUPYETCS B
ckopuneosyto kapmy (pucyHok 1.23). CkopuHTroBasi MOJICINb 1A€T 8EPOSAMHOCHIHYIO
oyenky (0T 0 10 1) HACTYIUIEHUSI HHTEPECYIOIIETO COOBITHS MO KaXA0OMY KPEIUTY.

[0 25 63

oT 24 no 29 76

oT 29 go 40 79

oT 41 f10 51 85
cBblwe 52 48 76 +93+70=239

Cpeghee 75

Cpepnee cneunansHoe 81

Boicwee 93

Na 84

HeT 70

Pucynok 1.23 — [Ipumep CKOpUHTOBOM KapThl
CkopuHroBasi MOJelb COCTOMT M3 Ha0opa XapaKTEPUCTUK, KOTOpHIC

MPUHUMAIOT ONPEACIICHHOE MHOXKECTBO YHHMKAJIbHBIX 3HAUYCHHM, Ha3bIBAEMBIX
ampubdymamu.
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Kaxnomy arpubyTy mnpucBauBaeTcs 4YHUCIOBOM Oamn (Hampumep, Y
xapakTepucTuku Bo3pact 3HaueHue ot 24 10 29 sBisieTcs aTpuOyToM), TaK, YTOOBI
«IJIOXUM» KJIMEHTaM JaBajuCh HU3KHUE OAILJIbI, 2 «XOPOIIUM» — BBICOKHE.

Knuenram nprcBanBaroTcs 6aiibl B COOTBETCTBHH C TaOIUIICH, U PE3yIbTaT
cymmupyercs. OOBIYHO UmM0208biti CKOPUH208bLU OALT — ITO LEI0E€ TOJI0KUTEIBHOE
yucJio B auamnasone ot 0 10 999.

JUIss  TOCTpOEHUSI CKOPUHIOBBIX  KapT  HMCIOJB3YIOTCS — alTOPUTMBI
npeackazarebHoro MozenupoBanusi Data Mining: loructuueckas perpeccus,
JEPEeBbs KIIacCU(PUKAITMOHHBIX TTPABUII, HEUPOHHBIC CETH.

Jlnsi OaHKOB Ba)XXHBIM BOMPOCOM SIBJIIETCSl ONTUMHU3AIUS CTOMMOCTH
BIAJCHUS CETSIMHU caMoo00ciyxuBaHus. OJHONW H3 OONBIIMX CTaTel pacxoioB
ABIIAIOTCS  3ampamsl HA uHKaccayuro. [ ontuMH3aluMM  Hago  yYMETh
MOJICIUPOBATh MPOIECC JBWKEHUS HAIMYHOCTH B OaHkomare (anri.:. Cash
Management), 4YTO JacT BO3MOXHOCTh TMPOTHO3UPOBATH JIHEBHOW pacxXo]l,
HEO0OXOIUMBIN JUIsl 0OecTieYeHs] 0aHKOMATHBIX OTepaIlvi.

JInst Toro 4toObl MPOU3BOJUTH ONTUMAIbHOE IJIAHUPOBAHUE MHKACCallWU,
HEOOXOAMMO ISl KaXJOoro OaHKOMaTa OINPEAENIUTh XapaKTEpHbIE I 3TOrO
OaHKoMaTa 0COOCHHOCTH: CPEIHECYTOUHBIN pacxoi, KOJIMYECTBO JAHEHN C HYJIEBbIM
pacxoaoM U IpyTHE.

AHAJIUTHKA TaHHBIX B JAHHOM CIIy4ae IMOMOTaeT MPOaHaIu3HUpPOBATh TOTOKU
HAJIMYHOCTH B OaHKOMAaTax M CIPOTHO3UPOBATH CPEICTBA, ONTUMAJIbHBIC [IJIS
MHKACCalluy B 3aJaHHBIN NEPHUO/I, AJISl YETO UCTOJb3YIOTCS MPUHIUIIBI JIOTUCTUKH U
yIpaBJICHUsI 3arlacaMyd M MOJIEIU BPEMEHHBIX PsOB CHITHM HamuuHocTu. [locrne
Yero CTAHOBUTCS BO3MOXHBIM aBTOMAaTU3UPOBATh MPOLEIYPHl PETYISIPHOTO
MJJAHUPOBAHMUSI WHKAaccallui 10 KaxkJIoMy OaHKoMaTy C MHHUMAJIbHOU
BOBJICUCHHOCTHIO TiepcoHanma. KpoMe Toro, peiieHue 3agadyu JaeT psijl BaKHBIX
MPEUMYIIECTB:

o llogvluenue nosnbHOCMU KIueHmo8 3a CUET YBEIWYEHUs Mepuoaa
JIOCTYITHOCTH JICHEKHBIX CPEJICTB.

o Munumuzayus npocmoes moyku 3a C4€T CBOEBPEMEHHOTO TOTIOJIHEHUS
OaHKoMmarTa.

o Pocm onepayuonnou a¢ghghexkmusrnocmu 3a cHeT COKpaleHUs! U3AEPIKEK
Ha WHKACCAIIMIO U JIOTUCTHKY.

Kpeoummnwie xonsetiepvt (M kpedumuwle ¢pabpuxu) HEOOXOAUMBI OaHKAM U
(UHAHCOBBIM OpraHU3aIUsiIM, KOTOpble pabOTalOT Ha PHIHKE MAacCOBOM BbIJAYU
KPEJIUTOB JIJII YACTHBIX JIUI]. ABTOMAaTHU3alusl U YHU(UKAIMS MPOIecca B paMKax
paboThl KpPEAUTHOTO KOHBeWepa TO3BOJISIOT OaHKy CHU3UTh CTOMMOCTH
00CTy>KUBaHUS, yMEHBIIIUTH OTIEPAIIMOHHBIE PUCKH, YBETUYUTH CKOPOCTh, 4 3HAUUT,
Y KOJIMYECTBO BBIJJAHHBIX KPETUTOB.
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[To cyTu, KpenIuTHBIH KOHBEHep — ATO aBTOMATH3UPOBAHHAs IMPOIETypa
00palboTKH 3asBKH (pUCYHOK 1.24).

© O

KpegnTHan 3aRBKa

>

Pucynok 1.24 — IIpumep KkpeAUTHOTO KOHBEHEpa

YacTo CKOpUHIOBas OLIEHKAa MPUMEHSETCS BMECTE C JPYTHUMH HTalaMu
MPOBEPKU KJIMEHTA (MOCIEI0BATEIbHO WM MapalijiebHO): COOTBETCTBUE HAOOPY
MUHHUMAJIbHBIX TPEOOBAHUM K 3a€MITUKY («CTOM-(PaKTOPhD» ), aHACpPAUTHHT (HAOOp
MpaBWI BUJA €CJU-TO), MOUCK 3asBUTENSI B «UYEPHBIX» CIHUCKAX M 3alpoChl B
CTOPOHHHE CEpBUCHI MH(popManuu (OOpO KPeAUTHBIX ucTopuii, HammoHambHBIM
Xantep, [leHcHOHHBIN GHOH U ApyTHE).

Hekoropple anHanmuTudeckue miaaThoOpMbl KpOME HEMOCPEACTBEHHOTO
dbyHKIIMOHANA I MOJCIUPOBaHUA (B IaHHOM CJIy4yae MOCTPOEHUS CKOPUHTOBBIX
KapT) UMEIOT BO3MOXKHOCTh peaji3alliy JOTUKU TMPUHATUS pelIeHud. DTO JenaeT
MPaKTUYECKH  «OECIIOBHOI» HWHTErpalMi0 KOHBEWepa C  aHAJIUTUYECKOU
COCTAaBJISIOIICH OU3HEC-MpoIlecca MPUHATUS PEIICHUN MO KJIUEHTY, B YaCTHOCTH,
KPEIUTHBIM CKOPUHTOM.

Jlanee paccMOTpUM CETMEHTAIIMIO KJIMEHTOM OaHka. Pa30MB KIMEHTOB Ha
CErMEHTHI, OaHKM MOTYT TPEMJIOXKUTh WM TIE€PCOHATU3UPOBAHHBIC YCIYTH,
MOTIBITATHCS MEPEBECTU B 00Jiee MPUOBLILHBIN /711 OaHKA CErMEHT.

BonbimuM mirocom st OaHKOB SIBISIETCS TO, YTO KaXKIbI KIMEHT BCEraa
YeTKO WJAeHTU(UUUpPOBaH (B OTIMYME OT pUTEWNa, TIAe JAaxke cam (akT
WCIIOJIB30BaHUs JUCKOHTHOM KapThl HE BCErJa TapaHTUPYET, UYTO €€ MPUMEHSLI
BJIJICJICNT).

JIist  menmed  CerMeHTallMy  MCMOJB3YIOTCS  anropuTMbl  Data  Mining,
pemaronye 3anady kinactepusaruu: cetd Koxonena, k-means u npyrue. OHu
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MO3BOJISIIOT B MpPUEMIIEMbIE CPOKH pa30UTh MHILJTMOHHBIE KIMEHTCKHE Oa3bl Ha
HECKOJIbKO CErMEHTOB.

bonpmime npeumyliecTBa JIOCTUTAKOTCA OJHOBPEMEHHBIM IPUMEHEHHEM
pa3NMYHBIX BapUAHTOB CETMEHTALMM, IIOJYYEHHBIX Kak TpaaUILMOHHBIMU
MapKETUHTOBBIMM HMHCTPYMEHTaMU (HalpuUMep, HCHOJIb30BAHUE CTaHJAPTHBIX
MOTPEOUTENhCKUX Mpoduiieit), Tak U MeToiaMu Data Mining.

3aaun aHAJIUTHKY JAHHBIX B pUTeiljie. 3a1a4l MOKHO Pa3feNINTh HA TPU
IPYIIIIbL:

1. Tpaouyuonnwviti BI. AHanuTH4YECKasi OTYETHOCTb.

2. Mooenuposanue. Cermentanusi nokynateneid. OTyeT puteinepa o
KOKIO0M WHAWBUAYAIHHOW OIEparuu 10 MPOAAKE COACPKUT HHGOPMAIHIO O
BPEMEHHU, MECTE U CYMME MOKYMKH, KOJIMYECTBE U aCCOPTUMEHTE MPUOOPETEHHBIX
TOBAapOB. JTU JAHHBIE MO3BOJIIOT IIOJIy4aTh JOBOJBHO IOJHOE MPEICTABICHUE O
MOBE/IEHUHU KJIMEHTOB, IOCTOSIHHO OBIBAIOIUX B TOPTOBBIX TOUKAX.

3. Ipunamue pewenuii. [locne cerMeHTAIMMN KaKIbI KIIMEHT OTHOCHUTCS
K HEKOTOPOMY CETMEHTY. DTa ONepalus MOXET MPOU3BOJIUTHCA PETYJSIPHO, YTO
MO3BOJIUT PO3HUYHBIM OpPraHU3ALMIM ONEPATHUBHO (DUKCUPOBATH WM3MEHEHHUS B
NOTPEOUTENBCKOM IOBEICHUH M IUIAHUPOBATh MAPKETHHIOBbIE KaMIAHUU IO
KaXIbIil CETMEHT.

[Tonxox cO CKOPUHIOBBIMH MOJENSIMHM, IPHU IMOMOLIM KOTOPBIX OaHKU
OLICHMBAIOT 33aE€MILHKOB, YCIEIIHO IPUMEHSAETCA U B MapKeTuHre. Mapkeronoru
rOBOPAT O MOJEIMPOBAHMM  IPEAPACIIONIOKEHHOCTH KIHMEHTAa COBEPIIUTH
MOBTOPHYIO MOKYIIKY, KYIUTh TOBAap ONPEAEIICHHOI0 OpeHa, OTKa3aThCs OT paHee
C/IEJIaHHOTO 33aKa3a, OTKIMKHYTHCS HA PEKJIAMHOE MPEIOKEHUE, YUTH B OTTOK.

[Ipenmonoxxum, 4TO KPYIHBIA PUTEWIIEpP, 3aHUMAIOIIUNCS TOPIOBIEU IO
KaTajoraMm, >KeJlaeT TMOBBICUTh MPOAAKHU CPEIH CYIIECTBYIOIIUX KIIUEHTOB.
KoMIianust He MOXET CIenarh PacChlIKy KaTaJOroB BCEM KJIMEHTaM — pacXoJbl Ha
HEE MOTYT MPEBBICUTH NMPUOBLIL OT BO3MOXKHBIX Mpoaax. TpeOyercs BbLACIUTH
IpyNIy KJIWEHTOB, KOTOpbIE ¢ HauOOJbIIEH BEPOSITHOCTHIO CHAENAIOT 3aKa3, U UM
BBICJIATh HOBBIE KATAJIOTH.

[TocpencTBOM aHKET MOXHO MOJIYYUTh HEKOTOPYIO OOLIy0 MHGOPMALIUIO O
KJIMEHTax (MOJ, BO3pacT, MECTO pabOThI U TaK Jajiee) U HHPOPMALIUIO O TOM, YTO U
KaK 4YacTo OHM MokynarwT. Jlaiee BbiOMpaeTcss HeOoJsbllas Tpymmna KIMEHTOB
(0ObI4HO 1-2 THIC. YENIOBEK), UM JIeJaeTCs MPOOHas pacchlika u pukcupyercs Gakt
oTkiinka. Tenepp TpeOyeTcsi KaueCTBEHHAss CKOPUHIOBasi MOJENb, OLCHUBAIOLIAs
BEPOSITHOCTh OTKJIMKA. [[puMEHUB MO/IENIb KO BCEM KIMEHTCKOU 0a3e, Mbl CMOXKEM
0TOOpaTh HanboJIee MEPCHEKTUBHBIX PECTIOHAEHTOB JIJIsl OOJBIION PACCHUIKH.

HecmoTpss Ha TO, 4YTO [JIs MOJEIMPOBAHUSA MPEAPACIIONOKEHHOCTH
UCIIOJIB3YIOTCS AHAJIOTMYHBIE METOAMKH, YTO W JJs KPEAUTHOTO CKOPHHIA,
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CTOMMOCTb U CKOPOCTb IOJYYEHHUS BBIOOPOK JUIsl MOJEIMPOBAHUS CYIIECTBEHHO
HUKE, YeM B KPEIUTOBAHWU — 3aTPaThl Ha TPOOHBIC PACCHUIKH HAa HECKOJIBKO
MOPSJIKOB HUXKE, YEM IIOTEPHU OT HEOJIArOHAIEKHBIX 3a€MILUKOB (TaK Kak it cOopa
CTATUCTUKHU B KPEIUTHOM CKOPHUHTIE TPEOYIOTCSI HE TOJIBKO «XOPOIIHE) 3aeMIIUKH,
HO U «mioxue»). OJIHaKo B pUTEiIe, eCu pedb O KPYIMHBIX KOMIaHUSIX, aHATUTHKA
JAHHBIX MOTYT CTPOMUTH JIECATKH U COTHU MOJIENEH MpeapaciooKeHHOCTH B o/,
MO3TOMY 3/IECh OY€Hb Ba)KHA aBTOMAaTH3allds ATOTO MpPOLiecca M HENpEepbIBHBIN
KOHTPOJIb KU3HEHHOT'O 1IUKJIa MOJICIICH.

Crnenyroniee HanpaBlIEHUE — IOUCK UAOI0HO8 NOKYNOK, KOTJA BBISBISIOTCS
TOBapbl (yCIIyTH), KOTOPbIE KIMEHTHI CTPEMSTCS MPUOOpECTH B KOMIUIEKCE (WiH
HA00OPOT, TOJBKO MO OTAEIBHOCTH), YTO BAaXKHO ISl PEIICHUs psifa 3aaad (CM.
pucyHok). dPopMUpOBaHUE PEKOMEHJAlMA OCOOEHHO aKTyalbHO JIsi MHTEPHET-
Mara3uHoB. Takoi aHain3 MOXKET ObITh d()PEKTUBHO BBHINOIHEH OMHUCATEIbHBIMU
mozaensmu Data  Mining, TakuMmMu, Kak accolMaTHBHBIE TMpaBujila U
nocyienoBaTeabHbie  11a0JMOHBI.  bojiee  CIOXKHBIE — AITOPUTMBI  HCIOJIB3YIOT
mampuunyio hakmopu3zayuro. ] ux reHepauuu TpeOyIOTCs TOIBKO TPaH3aKIMU
— KOI'/1a, YTO U B KAKOM KOJIMYECTBE KYILIEHO.

Jlanee BBISBICHHBIE 3aKOHOMEPHOCTH MCIOJB3YIOTCS MpU pa3padoTKe
MOJICUCTEMBI T0A00pa TOBAPOB, UJTH, O0JIEE MUPOKO, OACUCTEMBI IEPCOHAIN3ALIUN
(amanrTanuio TMPONYKTa, YCIAYTM WIM KOHTEHTAa JJiS HYXKJ TIOJb30BaTels, B
3aBUCUMOCTH OT €0 0COOEHHOCTEH, JIMYHBIX MPEIMOYTCHUHN U MTPEABAPUTEIILHON
uHpOpMallMi, KOTOPYIO OH COOOIIWI, Ha3bIBAIOT nepconanuszayueit). MoxKHO
CKa3aTh, YTO CETMEHTAallMsl Tak)Ke peliaeT 3ajayy NepCcOHalu3allui, HO Ha Oojee
0000IIIEHHOM yYPOBHE.

Pe3ynbratel  MOIENUPOBAHUS  MPEAPACIOJIOKEHHOCTH  HEOOXOIUMO
UCIIOJIB30BaTh JUIsl TIEPCOHAJIBHBIX KOMMYHHMKAluid ¢ KiueHtamu. [lomoOHO
KPEIUTHOMY KOHBEHEpY, JIOTUKY MPHUHATUS PEIIEHUNW WIM €€ YacTh MOXKHO
BBICTPOUTH B aHATTUTUYECKOM Tu1atdopme.

AHAIUTHKAa JaHHBIX TOMOTaeT ONPENENUTh KPUTEPUH CErMEHTalHH U
MPOBECTU OTOOP 1EJIEBOM ayIUTOpHH (TO €CTh CHOPMUPOBATH CIIUCOK YUYaCTHUKOB
MapKeTUHTOBOM KkammnaHuu). IlpudeM MOXHO THOKO YHOpPaBIsATh MPOILECCOM
CErMEHTAllMM M CO3[aBaTh CIMCKU pa3JIMYHOrO pa3Mepa B 3aBUCUMOCTH OT
0COOEHHOCTEW KaMMaHUM, OTPAaHUYECHHI 10 pecypcaM U OIJIKETY, UCIOJIb3YsI KaK
MOJIb30BaTEILCKUE MIPABUJIA, TAK U PE3YJIbTAThl pacueToB MojensaMu. [lonyueHHbie
CIIMCKM U  BEPOATHOCTH OTKJIMKOB MOXHO  BBITPYaTb BO  BHELIHUE
nH(OPMAITMOHHBIE CUCTEMBI WIIH ITyOJIMKOBATh KaK aHAIMTUYECKUN BeO-CepBUC.

Eme opHOW mpUKIAIHOM 3aJadyedl B PUTEHIIE SBJIACTCA ONMUMUIAYUSL
3anacos. llonnepkaHve ONTUMAJIBLHOTO YPOBHS 3amaca NPOAYKIUHU SBISETCA
aKTyaJlbHOW 3ajayeil Jr000i TOProBOM, MPOU3BOJCTBEHHOW WM JIOTUCTHYECKOMN
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KOMITaHUU. Y POBEHb HUKE ONTUMAIILHOTO MPUBEAET K ACPUIIUTY U MOCIETYIOIUM
MOTEPSIM TPOJAXK, a CIUIIKOM BBICOKHIA YPOBEHBb CHEIACT YaCTh PEHTAOCIHHOCTH
OpraHH3alNH.

Pemenne nmanHO# mPOOJIEMBI OTHOCUTCS K Pa3psiay CIOXKHBIX C OOJBIION
JI0JIEN HEONPENEICHHOCTH. B onTUMuU3anuu 3anacoB aHaJUTHUKA JAHHBIX aKTUBHO
WCIIOJIB3YETCS ISl PELICHHUS CIEIYIOIINX 3a4a4:

1. KoHconupanus, moAroToBKa M OYMCTKA HMCTOPUYECKUX JAHHBIX T10
poJaxam.
2. [IporHo3upoBanne copoca Ha OCHOBE  HCTOPUYECKHX JaHHBIX

MHO>KECTBOM CIIOCOOOB C aBTOMaTHUYECKUM BHIOOPOM JTyUIlIeld MOJICIH.

3. PacueT onTUMalIbHOTO CTPaXOBOIO 3amnaca ¢ NONpPaBKOW Ha KoJeOaHUs
CIpoca, CPOKOB MOCTaBKH, (PMHAHCOBBIX, TPAHCIIOPTHBIX, CKIAJCKUX U MHOKECTBA
JPYTUX OTPAaHUYECHUM, MO3BOJISIIONIETO MOBBLICUTH 000PAYMBAEMOCTh CPEACTB U
YBEJIUYUTH BEPOSATHOCTh HAIMUUS HEOOXOAMMBIX TOBApPOB.

4. ABTOMaTuueckoe (popMupoBaHHE aBTO3aKa3a W KaJleHJaps 3aKyIloK,
aBTOMATU3UPYIOIIYI0 PYTUHHYIO pa00Ty CHEIHATUCTOB, YYACTBYIOIMIMX B IIEMIOYKE
MOCTABOK.

3ajayaMy AHAJIMTHKM JAHHBIX B TeJIEKOMe SIBJISIOTCS aHAIUTHYECKas
OTYETHOCTh, CKOPUHT OTKJIMKOB, CErMEHTAIlMsl a0OHEHTOB U Tak jajee. B kauectse
3alayd  0coOOM BaXHOCTH OTMETUM VHAPAGIEHUEe YX000M  KIUEHMO8 U
MoOoenuposanue ux HcuznenHo2o yukia. OTTOK KIUEHTOB TOBCEMECTHO CUUTAETCS
camoii OOJIBIIION OMACHOCTBIO JIJIsl TPOBANIEPOB TEIECKOMMYHHUKAIITMOHHBIX YCIIYT.

Ceroaus Bce 00JibIlle OpraHu3aliii CMEIAlT aKIEHT B pab0Te OT aKTUBHOTO
MIPUBJICUCHUS] HOBBIX KJIMEHTOB B CTOPOHY YJEp:KaHUs CYIICCTBYIOIMIMNX KJIUEHTOB,
a 3HAYUT — dS(PQGEKTUBHOTO BBISBICHUS KIUEHTOB, CKIOHHBIX K OTTOKY, U
NpeoTBpallleHUusT WX yXoJa TMPUMEHEHHWEM TMPEBEHTUBHBIX MEPONPUSITHUH.
HeobxoaumMbIMK COCTABIISIONIMMHE JJISI PEIISHUS 3TUX 3a/1a4 CITy>KaT, IPEXK/Ie BCETO:

o euHas BUTPUHA JaHHBIX, COJEprKallas MOJIHYH HH(POPMAIUIO 0
KJIIUEHTY;
° pa3HooOpa3Hasi OTYETHOCTh MO OTTOKY W Mojenu Data Maning,

MO3BOJISIONINE CErMEHTUPOBATh A00OHEHTOB M MPOTHO3UPOBATH UX YXO/I.

J171s1 mosty4eHust BEPOSITHOCTHBIX OIIEHOK YX0/1a KIIMEHTOB (TO €CTh OTKa3a OT
MOJIb30BAHUSI yCJIIyraMH) HAa KOHKPETHOM TOPHU30HTE OyAyIIero BpEeMEHU
UCIIOJB3YIOTCS MOJIEJIM Ha MPUHIHUIAX CKOPUHIOBBIX KapT (puCYyHOK 1.25).
OcoOEHHOCTBIO MOJICIMPOBAHUS SIBJISIETCS TIIATENbHAsI TOATOTOBKA JaHHBIX (IO
KIIMEHTY  TpeOyeTcss paccuuTaTh  OOJIbIIOE  KOJWYECTBO  arperaroB) u
HEO0OXOJIMMOCTh TPOBEPKU MHOXKECTBA TUMOTE3 (OCOOCHHOCTh B TOM, YTO MEXKIY
pEIIeHHeM YWUTH U yXOJOM MPOXOAUT HEOONIBIIONW BPEMEHHOM Jar, oObdHO 1-3
Mecsila, IO3TOMY BaXKHO 3apaHee BBIIBUThH KJIIMEHTOB, CKIIOHHBIX K OTTOKY).
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PeweHune
06 yxope

Bpemsa pna yaepaHus
KNneHTa

Pucynok 1.25 — [Ipumep ynpaBieHusi OTTOKOM KIIMEHTOB

Enie ogHMM HampaBlIEHUEM SIBIIAETCS TOCTPOEHUE KPUBHIX GbINCUBAHUA —
KPHUBBIX BEPOSITHOCTEH TOTO, YTO «yCPEIHEHHBIN» KIMEHT MPOOYJET ¢ KOMIaHUEH
X nHelt. B oTiinune OT CKOPUHTOBBIX MOJEINIEH, OHU ONMUCHIBAIOT MPOIECC OTTOKA
KJIMEHTOB B TE€YEHUE JITTUTEIHLHOTO BPEMEHHU U MTPUMEHSIOTCS JIJIs1 POTHO3UPOBAHUS
MECAYHBIX OTTOKOB B II€JIOM IO KJIMEHTCKOM 0a3e WM €e CerMeHTaM, BBISBICHUS
KJIFOYEBBIX TOYEK >KU3HEHHOIO IMKJIA KIHWEHTOB, IMOHHUMAHHUS TOrO, MOYEMY
HEKOTOPBIE KIIMEHTHI COTPYTHUYAIOT C KOMITAHUEH JOJIbIIE IPYTUX.

1.6. UHCTPpYMEHTBI AaHAJIMTUKH JAHHBIX

Cpenu OCHOBHBIX NMPUYMH MOIMYJIIPHOCTU TEXHOJOTUIN aHAJIMTHUKH JaHHBIX
MO>KHO OTMETHT:

l. Pa3BuTHE TEXHOJIOTUI aBTOMATU3UPOBAHHON 00pabOTKK MH(pOpMALTUU
CO3JJI0 OCHOBY /I y4€Ta CKOJb YTOJHO OOJBIIOr0 KoJW4yecTBa (PaKTOPOB H
JIOCTAaTOYHOr0 00beMa JaHHBIX.

2.  BozHukna ocTpast HeXBaTKa BbICOKOKBAJIM()ULIPOBAHHBIX
CHELMATUCTOB B 00JIACTH aHanM3a JaHHbIX. [lo3TOMy moTpeboBaIvCh TEXHOJIOTUU
00paboOTKHM W aHalM3a, JOCTYIHBIC IS CHEIUATUCTOB JHOOOT0 MPOQMIIs 3a CYET
IPUMEHEHHUS METOJIOB MAIIMHHOTO 00YYEeHHUS.

3. Bo3Hukna 0O0bEeKTMBHAs MOTPEOHOCTh B THUPAXKUPOBAHUU 3HAHUI.
[Tonyyennsie B mnpouecce KDD wu Data Mining pe3yabTarbl SBISIFOTCA
(dbopMa30BaHHBIM OMUCAHUEM HEKOEro IMpoliecca, a CIeI0BAaTENbHO, OAAI0TCS
aBTOMATUYECKOM 00pabOTKE U MOBTOPHOMY HCITIOJIb30BAHUIO HAa HOBBIX JIAHHBIX.

4.  Ha pblHKe MOSBUIUCH NPOrpaMMHbIE MPOAYKTHI, MOAAEPKUBAIOIINE
TEXHOJOTMH aHAJUTHUKH TaHHBIX — OT HACTOJIbHBIX 0 KOPIIOPATUBHBIX BEPCHIl.

5. B Hacrosmee BpeMsi pa3BUTHE TEXHOJOTHI aHAJIMTUKH JAHHBIX UIET B
CTOpOHY OounblKX AaHHBIX (aHTi.: Big Data), untepuera Bemeii (anri.: Internet of
Things), MOOMILHOM M 00JIaYHOM aHAMTUKH, a Takke low-code moaxoaa. Ho Bce
ATO Pa3BUTHE HEBO3MOXKHO 0€3 COOTBETCTBYIOIIMX MTPOrPAMMHBIX HUHCTPYMEHTOB.
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Ha ppiHKe nmporpaMMHBIX CPEACTB AJISl aHAJTUTUKU JAHHBIX MOXKHO BBIACITUTD
HEKOTOpbIE CTaHJApPThl Ae-()aKTo U NPEASIOKUTH CIETYIOIIYI0 KJIACCHU(PHUKAIMIO
IIPEICTABICHHYIO HAa pUcyHKe 1.26.

MporpamMMHbIE MHCTPYMEHTbI AHANUTHUKU AAHHBIX
AHaNUTUYECKUe 0O6nauxbie
nnatpopMel CepBUChI

WHCTpYMEHTS! HacTtoneHble naketsl u

6ubnuoTeKn

TpaguumnoHHoro Bl

| OT4eTHOCTL M | Pacwmpenus

pawbopapl CTAaTUCTUHECKMX NAKETOB
e e Cneywann3npoBaHHbie
L | A3BIKK
DataPrep
nporpaMMuUpoBaHns

Data Mining nakeTe

C yHmBEpCanbHbBIM BcTpoeHHbie
appom B CYB[

C nogpepxKoin
low-code

Pucynox 1.26 — Kiaccudukaniys nporpaMMHBIX CPEACTB JJIs1 aHAJTUTUKU JAHHBIX

PaccmoTpum  kimaccuuKaIuio MPOTPAaMMHBIX  CPEACTB IS aHATUTHKH
JAaHHBIX TTOAPOOHEE.

NucTpyMenTHl TPpaguuuOHHOro Bl. DT MHCTPYMEHTBI XOpOUIO PEIIAOT
3a7a4y BU3yallM3allMy JAHHBIX, HO C OCTAJIbHBIMM 33/1a4aMH aHAJUTUKHU JAHHBIX,
TaKUMH KaK pean3anus pa3BETBICHHON JIOTUKHA PACYETOB U ITOCTPOCHUE MOJENIEH,
CIIPABJISIOTCS C TPYJOM HIIA BOOOIIE HE CITPABIISIIOTCS.

HacronbHble nmakerbl M OuOAMOTeKH. [[ns WHIMBUAYyadbHOW pPabOTHI
BOCTpeOOBaHbI naxemwvl u oOudauomexu c areopummamu Data Mining. Onn
CYIIECTBYIOT JIBYX BHJOB: KaK TIOJYYUBIIHE pa3BUTUE CTATUCTUYECKUE U
MaTEeMaTHYECKHUE MAaKEThl MPUKIATHBIX TPOTPaMM, B KOTOPhIE TO0OaBUINCH HOBBIC
aJITOPUTMBI, U TIPUJIOKEHUST HOBOro oOpasila, M3HAYAJIBbHO CO3/JaBaBIIMECs Kak
uHCTpyMeHThl Data Mining BU3yalbHBIM MPOCKTUPOBAHHEM JIOTUKH OOpaOOTKH
JTAHHBIX.

Takue nmakeTbl OPUEHTUPOBAHBI B OCHOBHOM Ha PEIIEHUE PA30BbIX 3a/1ad.
OTAMYIATETEHBIMU OCOOCHHOCTSIMU SIBJISTFOTCSI:

o cnabast MHTErpaIys ¢ MPOMBIIUICHHBIMU UCTOYHUKAMU JTAHHBIX (0a3bl
JTAHHBIX, BEO-CEPBUCHI);

o KOHBeHepHas (1moTouHasi) 00pad0TKa HOBBIX JIaHHBIX 3aTPyJHUTEIbHA
WJIM PeaTM3yeTCsl BCTPOCHHBIMH SI3bIKAMH TIPOTPAMMHUPOBAHUS U TPEOYET BHICOKON
KBaJTU (UKL,

o Ha JIOKaJbHBIX pabdOYUX CTaHIUAX 00paboTka OO0JBIIUX 0O0BEMOB
JIAHHBIX 3aTPyAHEHA.
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[InrocoM  CTaTUCTMYECKMX  NAKETOB  SIBJISIETCS  MX  LIMpOKas
pacnpocTtpaHeHHOCTh. Hactompubie Data Mining mnakeTsl MOTYT  OBITH
OpPUEHTHPOBAHBI HA PEIIEHHE BCeX KiaccoB 3aaad Data Mining mim kakoro-mudo
OJTHOTO, HAITPUMEP, KJIaCTEPU3AINH WU KIaCCUPUKAIIH.

B HocjeaHee JECATUIIETHE pacrnpocTpaHEHHE HOJTYyYNIIH
CHELMATTU3UPOBAHHBIE SI3bIKM IPOrPaMMUPOBaHUsS ¢ OMONIMOTEKAMU JJIsl PELLICHUS
3aJa4 AaHAIWTUKKU JaHHbIX, Hanpumep, Python. Onu mnpepocrtaBistoT Oorateie
BO3MO>KHOCTH B IIJIaHE QJITOPUTMOB, UTO BAXHO JIJIsI PELLIEHUS UCCIIEI0BATENbCKIX
3a7a4 U pa3pabOTKH Pa3IUYHbIX TPOTOTUIIOB PEIICHUIA.

AHaJuTHYecKHe TIATPOPMBI. AHATUTHYECKHE IUIAT(HOPMBI M3HAYAIHHO
OPUEHTHPOBAHbl Ha KOMIUIEKCHYIO aHAJIMTUKY AHHBIX U TpeIHa3HAYCHBI IS
CO3/IaHUsl U IKCIUTyaTalllu MPHUKJIAJHbIX KOPHIOPATUBHBIX PELICHUI B pa3IM4HbIX
obnactsx (pucyHok 1.27).

Xpanunuue
(BUTPWUHA) AaHHBbIX
(onunoHansHoO)

Pucynok 1.27 — CxeMa aHanuTH4eCKO# miIaTGopMel

Ananumuueckaa naam@opma — CUEUATUZUPOBAHHBIN MNPOrPaMMHBIN
UHCTPYMEHT (M1 HA0Op MHCTPYMEHTOB), KOTOPBINA COAEPKUT B ceOe Bce Cpe/icTBa
JUIS U3BJICUEHUSI 3aKOHOMEPHOCTEW M3 «CBIPBIX» JAHHBIX: CPEACTBAa MHTETpPalUU
JAHHBIX U YIPaBJICHHUS METaJaHHBIMH, W3BJICUYCHHUS U MPeoOpa3oBaHUs JTaHHBIX,
MeToabl Data Mining 1 airopuT™bl MAIIMHHOTO 00Y4Y€HUs, CPEACTBA BU3yaIU3alnun
U pachpoCTpaHEHUs] Pe3yJIbTATOB CPEAM IOJIb30BATENe, a TaKKe BO3MOXKHOCTHU
«KOHBEHEPHOW» 00pabOTKM HOBBIX JAaHHBIX, KOJUIEKTUBHYIO pabOTy HaJl MOJEISIMH,
BKJIIOYAs YIIPABJICHHE UX BEPCUSIMU U pa3TPaHUYCHHE MPAB JAOCTYIIA.

Eme oauH BakHBIA KOMIIOHEHT AaHAJIUTHYECKOW mIaThopmbl  —
unmezpayuonuvlii cepsep. OH TPEAOCTABIAST CICIHAIBHBIA MEXaHH3M OOMEHA
JAHHBIMH CO CTOPOHHUMH MPUJIOKEHUSIMHU, PEAIM3yeT TaK HA3bIBAEMYIO CEpPBHUC-
OpUEHTUPOBaHHYIO apxuTekTypy (aHri: Service-oriented architecture, SOA).
OOMeH JaHHBIMU OCYILECTBIISIETCS TOCPEACTBOM BeO-3ampocoB. Ha ocHoBe 3ToM
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TEXHOJIOTUU CTPOATCS OOJIBIIMHCTBO CEPBHUCOB, MPEAOCTABISIOMIUX AHAIUTHUKY
JAHHBIX KakK YyCIyTy (Hampumep, Mpojaka MPOrHO30B (PMHAHCOBBIX KOTHPOBOK,
MOJTYYCHHBIX MOJICTTBI0 MAITMHHOTO OOYYCHMS).

Peanuzanuss KOMITOHEHTOB aHAJIMTHYECKOW TUIAT(GOPMBI MOXKET OBIThH
«TIpUBS3aHA» K ONPENCICHHON cucmeme ynpasnenusn oazamu oannvix (CYB/]).
NHCcTpyMeHTHI aHATUTHKY JaHHBIX Kak Obl BcTpauBatotes B CYB/I.

OTnnuurtenbHble 0COOCHHOCTH MOAX0/1A:

o BBICOKAsl TPOU3BOJAUTEIBHOCTD;

o QITOPUTMBl  AHAJIM3a JAaHHBIX [0 MAaKCUMyMy  HMCIOJIB3YIOT
npeumyuiectsa CYB/I;

o YKECTKasl MPUBSI3Ka BCEX TEXHOJOTUI aHanu3a K ogqHoil CYB/;

o CJIO)KHOCTh B CO3JJaHMM NPUKJIAJHBIX PEIICHUH, TOCKOJBKY padoTa ¢

CYB/l opreHTHpOBaHA HAa TPOrPAMMHUCTOB U aJIMUHUCTPATOPOB 0a3 TaHHBIX.

OTtmeTuM, 4TO K 00JauHOM aHAJIUTUKE OTHOCHUTCSA U TMOHSITHUS MOOedb KaK
yciayza W OaHHble KaK Ycjiyea: WCIOJIB30BAHHME PE3YJIBTATOB MOJEIUPOBAHHUS
(Mogenu pa3paboTaHbl MOCTAaBUIMKOM OOJAuHOM YCIyru) NyTeM HOJIy4YeHUs
IIPOTHO30B, OLIEHOK, BEPOSATHOCTEN M T.II. JUISA 3aJaHHBIX BXOJHBIX BO3JACHCTBHUU.
Xopowmuil mpuMep — NOKyNKa CKOPUHIOBOTO Oalljia 3aeMIIMKa B OFOPO KPEIUTHBIX
ucTopuid (0aj1 paccUMTHIBAETCA MOJEIbI0 WM KACKaJAOM MOJENEH, KOTOpbIe
MOCTPOEHBI Ha JAHHBIX, HAKOIJIEHHBIX B OIOPO KPEIUTHBIX UCTOPHIA).

OcHoBHOe paznuune Mexay low-code u no-code miardopMamu COCTOUT B
TOM, YTO ME€PBBIE B HEKOTOPHIX CIIydasX TpeOyIOT HalMCcaHus NporpaMMHOIo Koja,
TOTJIa KaK BTOpbIE 00X0ATCS BOOOIIEe 0€3 MporpaMMUPOBAHUS.

[IpuMEHNUTENBPHO K AHAJIWTHKE JaHHBIX B MAJOKOJOBBIX CHCTEMAax
UCITIOJIb3YETCsl MPUHLUIT BU3YAJIbHOM pa3pabOTKHU, TO €CTh BU3YyaIbHBIN HHTEp(ENC.
On BkitoyaeT B cebs pyHkuuu drag-and-drop ¥ HECIOXKHYIO JIOTMKY HAaCTPOWKH
MOCJIEIOBATEIBHOCTEH MIAroB Mo o0paboTKe JaHHBIX, KOTOPBIE JENAlOT MPOLECC
pa3pabOTKU MPOCTHIM U MOHATHBIM MO CPABHEHHUIO C TPAAULIMOHHOW pa3paboTKoOn
IIyTEM HaMCAHUs KOAA.

laru npenctaBistoT coboil HaObOp aTOMapHBIX MO OTHOLIEHHUIO K JIaHHBIM
olnepanunii, KaXIyro U3 KOTOPhIX MOKHO MPEICTABUTh OTJEIBHBIM y310M. I Iprumepsl
TaKUX Olepanuii: BBIOOpKa TaHHbIX, QUIbTPALIMS, COPTUPOBKA, J00ABIEHNUE HOBOTO
CTOJIOIA, MOCTPOCHUE MO/IeNU U Ap. Takoil cnocod npeacTaBiIeHusl OUeHb OJIM30K K
paccy>XJIeHUSM U JIEHCTBUSIM aHAJIMTHKA, KOTOPbIE OH TaK WJIM UHA4Y€ TPOJIEIIbIBACT
B CBOEH I'0JIOBE.
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Pucynok 1.28 — [Ipumep nprMeHeHus: IpUHLIKIIA BU3YAIbHON pa3paboTKu Ha Oa3e
Loginom

HaGop y310B — mOTOK MaHHBIX — 0OpaszyeT rpaduyecKyro auarpammy
(pucynok 1.28). Yame Bcero 3t1o rpad. MkoHKa, COOTBETCTBYIOIIAs KaKOMY-IHOO0
y37y, HeceT B ceOe JOMOJHUTEIbHYI0O CEMaHTHUKY. JTO TOMOTaeT aHAIUTUKY
pas3nuyaTh y3Jbl 10 (QYHKIUAM U ONPEACNATh WX aKTUBHOCTh. Takke rpadosbie
CTPYKTYPBI TIO3BOJISTFOT UCITOIH30BATh MPUHITUAIIBI CTPYKTYPHOTO MTPOCKTUPOBAHMS:
MIPOCKTUPOBAHNE «CBEPXY BHU3Y, TEKOMITO3UIINS, a0CTparupoBaHue U APYyTHE.

Low-code momoraeTr opranu3anysm Mpeo10JIeBaTh PECYPCHBIE OTPAaHUYECHHUS
32 CUET TMOBBIMICHHUS MPOU3BOIUTEILHOCTH TPYyJa W TPUBJICUCHUS K pa3paboTke
OU3HEC-TI0JIb30BaTENIeH M IKCIEPTOB. ITOMY CHOCOOCTBYET HU3KUU MOPOT BXOJa
JUTSL TIOJIb30BaTelNIl U COKpAIllEHWE BPEMEHU OT HJEH JI0 peanu3anuu Oyaromaps
BU3YaJIbHOM pa3palboTKe.

1.7. Boabuine 1aHHbIE

[Ipennockuikamu k nosieyiennto Big Data ssisttorest [3]:

1. TexHOoJIOTHY aHAJMTHUKU JaHHBIX Pa3BUBAIOTCS M COBEPIICHCTBYIOTCS
YK€ HECKOJIBKO JECSITUJIETUM, M 32 3TO BpPEMsl CTaJIM OCHOBHBIM HMHCTPYMEHTOM
MOMCKa HOBBIX 3HAHWMM B MacCHBaX JAHHBIX, HEOOXOJHMMBIX JJIs TMPUHSATHUS
() PEKTUBHBIX YIPABICHUYCCKUX PEIICHUN. AHAUIMTHKA TAaHHBIX CTajla MPHUBBIYHBIM
AJIEMEHTOM MH(POPMAIIMOHHOTO JaHadTa OpraHu3aiuii.

2. [TapajuienbHO ¢ MaTeMaTHUYECKUM amnlapaToM AHAIUTHUKH JIAHHBIX
pPa3BUBAINCh U CPEACTBA JIOCTABKHU, XPAHECHUS, MHTEIPALIMHU JAHHBIX, YTO OBLIO
OOyCJIOBJIEHO HEIMPEPHIBHBIM BO3PACTAaHHEM WX 00bEMa, TEPPUTOPUATIHLHOM
pacnpeneneHHOCTH, CJI0KHOCTH, TPEOOBaHUSIM TI0 0o0Jiee aJeKBAaTHOMY OITHICAHHIO
OKPYKaIoIIero Mupa u coobITHi B HeM. [locTeneHHO CTaHOBUIIOCH OYEBUIHBIM, YTO
NOTPEeOHOCTH 00IIecTBa B 001acTH OOpaOOTKM «CBHIPHIX» JAHHBIX C IEIBI0 HX
npeoOpa3oBaHusl B MOJIE3HBIC 3HAHUS YK€ HE MOTJIU YJIOBJIETBOPATHCS Pa3BUTHEM

52



CYILIECTBYIOIIMX TMOJXOJ0B U METOJIOB, a TPEOOBAIM MEPEOCMBICIICHUS C YYETOM
HOBBIX PEAJINN.

3. Haspen xondmaukr B TepmuHOJornu. OOWIMEe TEPMUHOB U UX
TPaKTOBOK, TaK WJIM WHAYE CBSA3aHHBIX C aHAJTUTHUKON JaHHBIX, CIIOCOOHO 3ammyTaTh
JTa’e OIMBITHOTO MCCIICOBATENS.

4. CoBpeMeHHbIE TPEH/Ibl B PA3BUTUM aHAIMTUKHU JAHHBIX HAKJIaJbIBAIOT
psI OTpaHUYEHMI Ha UCIOJIb30BaHUE NpuiiokeHui Data Mining. OCHOBHBIM W3
ATUX OTPaHUYECHHH SIBIIAETCS TO, 4TO TexHosoruu Data Mining opueHTHpOBaHbI,
Mpexae BCEro, Ha O0pabOTKy CTPYKTYpPHUPOBAHHBIX MaHHBIX. MexIy Tem, Bce
OONBIIMIT HMHTEpEC MPEACTABISIIOT COOOMl JaHHbIE, MOCTYNAIOIIUE B PEXHUME
peabHOTO BPEMEHHW W3 COIMAIBHBIX MeauWa, BUIEO W (OTO PErucCTPaToOpoOB,
AJIEKTPOHHOM MOYTHI U APYTUX PaCHpeieNICHHBIX HCTOYHUKOB, PACIOI0KEHHBIX BO
BHEIIHEM OKpY>KeHUU. OCHOBHBIM CBOMCTBOM TaKMX HWCTOYHUKOB SIBJISIETCS
HaJIMYue€ HApacTaIOIIEr0 BHICOKOCKOPOCTHOIO MOTOKA JTAHHBIX C HEONPEIEICHHON
CTPYKTYpPOH.

3a moCIeAHUE HECKOJIbKO JIET YeJOBEYECTBO MPOM3BEN0 HH(OpMaIu
OoJibllle, YEM 3a BCIO HUCTOPUIO CBOETO CYILECTBOBAHUS U POCT MPOJIOKACTCS
AKCIIOHEHIMAIIBHO. TakK, COTJIACHO MPOTHO3aM KOHCaNTUHToBoM komnanuu IDC, k
2025-my rogy o0beM JaHHBIX B Mupe aocturHeT 173 36ait (1 30ailT = TpUIMOH
['06), u 30% creHepupoBaHHBIX JIaHHBIX OYIyT HCIOJIB30BAaThCS B PEKUME
pEeaTbHOrO BPEMEHMU.

OT0 BO MHOTOM OBUIO OOYCIIOBIEHO OBICTPHIM POCTOM KOJIMYECTBA
BBIYUCIUTEIBHBIX CPEJICTB, MPWIOKEHUW M TMOJIb30BaTeNel, ydacTBYIOIIUX B
dbopmupoBaHUM TI00ATBHBIX TMOTOKOB JaHHBIX. COBpeMEHHas »dIoxa — 3MoXa
MOOMIBHON CBsI3UM, MOOWJBbHOrO WHTEepHETa, COUMANIBHBIX CeTed, OJIOoTOoB,
NHtepHeTra Bemiel mpuBesiia K TMOSBICHUIO MWUIMAPAOB IMOJb30BaTEIeH U
MUJUTMOHOB ITPUIIOKEHUM.

Heo6xomumocTh 00paboTKH Ka4€CTBEHHO HOBBIX 00bEeMOB
CTPYKTYPUPOBAHHBIX M  HECTPYKTYPUPOBAHHBIX JAHHBIX I[IOKa3ajga, dYTO
TPaJWIIMOHHBIE TIOJXO0IbI K UX XPAaHEHHUIO W aHAJIU3Y CTand Hed(PPEKTUBHBIMH, a,
CJieI0BaTeIbHO, HEOOXOAUMBI HOBBIE TEXHOJOTHUU. AHAJIUTHUKH PACCYXKJIAOT
cienyomuM oopa3om: Mbl He 3HaeM, HyHa JIM HaM HH(OpMalus, a eciii Hy>KHa,
TO Kakas, JI0 TeX Mop, Moka He mpoaHanusupyeM ee. CTOMMOCTh XpaHEHUs
nH(OpPMAITUU HACTOJIPKO CHU3HIIACH, YTO MOSBUIIACH BO3MOXKHOCTH COOMpaTh BCE
OOJbINIe JTAHHBIX U AaHAJTU3UPOBATH UX, PYKOBOJICTBYSICh MPUHIIUIIOM MBI HE 3HAEM,
4ero Mbl He 3HaeM. Hampumep, MoxkeT ObITh 00HAPYKEHO, YTO TIJIOMIAh TOTO HIIN
WHOTO I[BeTa Ha OOJIOKKE J>KypHaja BIHUSIET Ha BEPOSITHOCTh €ro MpOJaX B
OTIPEICICHHOM TEPUO/IE.
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JlanHbie 00CTOSATENBCTBA 0003HAYMIN TPOOIIEMY, CBA3aHHYIO C TOCTPOCHUEM
HOBOUW BBIUMCIIUTEIBLHOW MHPPACTPYKTYpPHI, KOTOpasi Obi1a Obl 3¢ (HEeKTUBHON U HE
o4deHb Aoporoi. Kimrouom K mocTpoeHHIo Takoi MHPPACTPYKTYPhI U CTAT KOMILUICKC
TEXHOJIOTUI, U3BECTHBINA B HacToOsIIee BpeMs Kak bosibuiue oannvie — Big Data.

CTOUT OTMETUTH, YTO B JINTEPATYpPE HET €AMHOTO MHEHHUS O TOM, YTO COOOM
npeacrasisaioT bonbmue nanneie. HexkoTopsie aBTopsl paccMmarpuBaioT Big Data
kak Data Mining ¢ kap/IMHaIbHO YBEJIMUYEHHBIMU BO3MOKHOCTSIMU B TUIaHE 00BEMOB
XpaHUMBIX U 00pabaThIBAEMbIX JIAHHBIX, a TAKKE CKOPOCTH JOCTyIa K HUM. [[pyrue
aBTOPHI paccMatpuBaroT Big Data kak HeOombinyto cocTapistonryo Data Mining A
TpeTbH BooOIIe He ynoMuHatoT Data Mining B konTekcte Big Data.

Jnis toro, utoObl aath omnpenenenue Big Data ¢ mo3unuu cnenuanucTa mo
aHAIMTUKE TPHUBEJEM IMPUMEPhl UCTOYHUKOB, KOTOPBIE MOPOKAAIOT OOJIbIINE
JnaHHble. B yactHOCTH:

o Topzosvie cemu. KpynHble pO3HUYHBIE TOPIOBBIE CETH PETUCTPUPYIOT
€KEYaCHO MWJUIMOHBl KIMEHTCKUX TpPaH3aKLM, KOTOpbIE MEPECHUIAIOTCA B
XPAaHWINIIA JAHHBIX, 00BEM KOTOPBIX MOXKET COCTABIIATh HECKOJIBKO METa0aMT.

° Mobunbnsie ycmpoticmaa. bonee 5 MUIITHapI0B JHOJIEH 110 BCEMY MUPY
TOBOPSIT, OOMEHHBAIOTCS COOOLICHUSIMU M NPOU3BOAIT MOUCK B HWHTepHeT ¢
OMOIUIbI0 MOOMJIBHBIX YCTPOMCTB.

o Asmomamuueckue  pecucmpamopwvi.  ThICSIUM  aBTOMATHYECKHUX
PErHCTPATOPOB MO BCEMY MHUPY HENMPEPBHIBHO (DUKCUPYIOT MOTOJHBIE YCIOBHS, H
nepeaoT METEOPOJIOTUUECKUE JAaHHBIE B LICHTPHI UX 00Pa0OTKHU.

o Coyuanvrvle cemu. 1lonb30BaTeNn COUMANBHBIX CETEH €XKEMUHYTHO
OTIIPABJISIIOT 1€CATKU MUJUIMOHOB COOOIICHUH.

Takum 00pa3oMm, ¢ TOYKM 3pEHUS AHAIMTUKU NaHHbIX Big Data MOXHO
ONMpENENUTh KaK TEXHOJOTMI0 B OOJACTM almapaTHOr0 M IPOrpaMMHOIO
oOecrieyeHusi, KOTopasi HUHTETPUPYET, OPraHu3yeT, YIpaBIseT U aHAIU3UPYET
JaHHbIE, XapaKTEPU3YIOLIUECS  YEThIPbMS  XapaKTEepPUCTUKAMH:  OOBEMOM,
pa3zHoo0pa3neM, U3MEHUYUBOCTBIO U CKOPOCThIO. B yacTHOCTH:

o O6vem. 110CKOJIbKY B aHTJIOS3BIYHOM BapHaHTE 3TH XapPaAKTEPUCTUKU
o003HayarTcs, cooTBeTcTBEHHO Volume, Variety, Variability u Velocity, To ux
4acTO Ha3bIBAIOT uemstpe V. Takum 00pa3om, €Ciau 10 CUX MOpP XapaKTePUCTUKOU
JIAHHBIX, OMPEACIISIONIeH OpraHu3alui ux o0paboTku, OblT 00BeM, To Big Data
IIPEAINOoaraeT uCIoJIb30BaHUE TPEX JOMOIHUTEIBHBIX TAPAMETPOB.

o Paznoobpazue. Otpaxaer TOT ¢GakT, 4TO B OTJIUYHUE OT TEXHOJOTHI
Data Mining, opueHTUPOBAHHBIX HA aHAJIU3 JAHHBIX, CTPYKTYPHUPOBAHHBIX B BHJIC
Tabnaui, TexHojoruu Big Data  momkHBI  TO3BOJATH — 00pabaThIBaTh
HECTPYKTYPUPOBAHHbBIE JJAHHBIE CAMBIX PA3JIMYHBIX (POPMATOB, B TOM YHUCIIE, TEKCT,
ayJlio 1 BUJEO.
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o Hsmenuueocms. B0O3MOXKHOCTH TPOBOAUTH 00pabOTKY JaHHBIX,
KOTOpPbIE MOTYT HENPEPhIBHO M3MEHATHCS, YTO OTIMYAETCS OT KOHUENUUU
XPaHWIHIL JAaHHBIX, UCTIOIb3yEeMbIX B OM3HEC-aHATUTUKE C 0A30BBIM MPUHIIUIIOM
HEU3MEHYHMBOCTH JIJAHHBIX.

o Ckopocmb. YKa3bIBaeT Ha TO, YTO TpeOyeTcs aHATU3UPOBATh IaHHBIE,
KOTOpbIE HE SBJSIOTCA 3apaHee  KOHCOJMIWPOBAHHBIMM B HEKOTOPOM
HEM3MEHYMBOM  HMCTOYHHMKE, a MPEJICTaBIEHbl  HENPEPBIBHBIM  IOTOKOM,
MOCTYIAIOIIUM 10 TEIEKOMMYHUKAMOHHBIM KaHaJaM.

VY KoMmaHui, KOTOPbIM HEOOXOIUMO XPaHUTh U AHATTU3UPOBATH HEMPEPHIBHO
BO3pacTaroliie 00beMbI JaHHBIX, €CTh BO3MOKHOCTh BHIOOpA JIBYX HaIpaBlICHUMN
Pa3BUTHS BEIYUCIUTEIBHON HHPPACTPYKTYPHI:

1. Bepmuxanvnoe macuumabuposanue. I1epBblii BapuaHT — MPUOOPECTH
00Jie€ MOLIHBIM KOMITBIOTEP € OOJBIIMM KOJIMYECTBOM IPOLIECCOPOB, 00BEMOM
ONEpPAaTUBHOM MAMSTH, JUCKOBOTO MPOCTPAHCTBA M TaK Janee. JTO Ha3bIBAETCS
macwmadupoeanuem no 6epmuKkdaiu, TO €CTh J00aBlIEHHE PECYpCOB Ha
€MHCTBEHHBIN BBIYMCIUTEIbHBIN y3€El.

2. T'opuzommanvroe macwmabuposarue. I'opuzoHTansHOE
MacIITabupOBaHUE Oasupyertcs Ha no0aBIeHUN JOTIOJTHUTEBHBIX
BBIUHCIIUTENBHBIX Y3JI0B, TO €CTh MPEAOCTaBISET BO3MOXKHOCTb J0OaBIATH B
CUCTEMY JIONOJIHUTEIbHBIE KOMIBIOTEPHI U PACIPENCIATh pabOTy MEXIY HUMHU.
['opu30oHTaNbHOE MACIITAOMPOBAHKME IO3BOJIIET IOCTPOUTH BBICOKOHA/IECKHOE
perieHue ¢ 00ecreueHrneM JI0JKHOM CTENEHN pe3epBUPOBaHUs Ha 0a3e HEJOPOTHX
CTaHJAPTHBIX KOMIBIOTEPOB. COTHU U AaXKE THICAYN MATIOMOILHBIX KOMIIBIOTEPOB,
O00BbEIMHEHHBIX B KJACTep, MOTYT 0OecreyrMBaTh BBIYMCIUTENbHYIO MOIIHOCTb
CYNEpPKOMITBIOTEPOB.

Jnis peleHus 3a1a4 aHaIUTHYECKON 00pabOTKU MaCCUBOB JaHHBIX, KOTOPBIE
10 CBOEH JIOKAJIM3ALMH, pa3MepaM U CTPYKTYPE COOTBETCTBYIOT bOJIBIINM JaHHBIM,
UCIIOJIB3YIOTCSL TEXHOJIOTMM PACHpPEACIICHHBIX BBIYMCICHUN: BBIYMCIUTEIbHAS
Harpy3ka pacrpeiensieTcs MEXIy HEKOTOPbIM KOJIMYECTBOM (U4eM OoJibllle, TeM
Jy4ylie) KOMIIbIOTEPOB-KIMEHTOB, KOTOpblE pabOTalOT MO  yHPABICHHUEM
HEKOTOPOrO  YIPABJSIIOLIEr0  LEHTpPaJIbHOro  KoMmmbroTtepa.  Ilocnennuii
pacnpenensieT «3aJaHus» MEXAY KIMEHTCKUMU MalllMHAMH, MTOJTy4aeT Pe3yabTaThl
o0pabotku u popmupyer u3 HuUX oOmWMI pe3yiabTaT. COBpEeMEHHBIC pean3aluu
pacrpeieieHHbIX ~ BBIYMCIUTENIBHBIX ~ CHCTEM  MO3BOJSIOT  3()PEeKTUBHO
oOpabaTbeIBaTh TepadaThl, TeTa0AUTHI U JaXkKe DK3a0aNThI TaHHBIX.

Jist Toro 4toObl MOCTPOUTH HMHGPACTPYKTYpYy Uisl OOJIBIIMX JIaHHBIX,
MOHA00SITCA JBE TOJACHUCTEMBI: OOJIBIIIOE YHCIO KOMIBIOTEPOB (Y3JIOB)
OTHOCHUTEJIFHO HEOOJBIIONH MOIIHOCTH, OOBEAMHEHHBIX B BBIUMCIHUTEIBHYIO CETh
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(kmactep), a TakXKe IMpOrpaMMHOE OOeCleueHne, CIIOCOOHOE pacIpeneisiTh
BBIYUCIIUTEIBHBIE PECYPCHI CETU MPU PEIICHUU CIOXKHBIX 3a/1a4.

Kpatko paccMoTpuM mporpaMMHbIE HHCTPYMEHTHI, KOTOPBIE B JIUTEpAType
HanOoJiee YacTo YIOMHHAIOT KaK OCHOBY CO37aHUs HWHGOPMAIMOHHON
uHdpacTpyktypsl 1151 Big Data: MapReduce, Hadoop 1 NoSQL.

MapReduce — Mojenb pacnpenesIeHHBIX BBIUMUCICHHM, pa3zpaboTaHHas
koMmranuer Google, KoTopasi UCIIOJIb3yeTCsl IJIsl MapaJUIeIbHBIX BHIYMCICHUN HAJl
O4YeHb OOJIBIIMMHU (HECKOJBKO MeTadaiT) MacCCMBAMM JIaHHBIX B paclpeleICHHBIX
BBIYUCIUTEIBHBIX CeTsIX. KOMMIBIOTEPHI B TAKUX CETAX ACISTCS Ha Y3Jbl, KOTOPbHIC
HEMOCPEACTBEHHO MPOU3BOISAT BBIUMCIICHUS, U TJIABHBIE y3JIbl, KOTOPHIE MOTYYatOT
3a/1auy, pa3JesaoT €€ Ha YaCTU U PacCHpellesioT €€ MEKy padOuYnMH y3JIaMH TS
npeaBapuTeNbHON 00paboTku. [JaHHBIN Iar Ha3bIBAETCS map.

[Tocne Toro, kKak MacTep-y3ell MoJIy4aeT OT OCTAIbHBIX MAIIMH COOOIIEHUE O
TOM, 4TO 00pabOTKa JaHHBIX UMHU 3aKOHUYEHa (TO €CTh IIar map 3aBepIleH), OH
BBIJIACT KOMaHJy Ha Iepexoj] K mary reduce (cBepTka), B IMPOIECCE KOTOPOTO
dbopmupyeTcsi pe3yabTar, BO3BpalllaeMblid Ha MacTep y3el s (popMHupoBaHUS
UTOTOBOTO PEIICHUSI.

[Ipu sTtom MapReduce 3To He Kakas-TO KOHKpETHas MporpamMma, a METO]l
OpraHu3alliy PaclpeCICHHBIX BBIYMCIICHUN, KOTOPBIA MOXKET ObITh PeaIu30BaH C
MOMOIIIbIO TPOTPaMMBbI, HANHCAaHHOW Ha KaKoM-To, Haubojiee YJIOOHOM B
KOHKPETHOM ciy4ae s3blke (Hampumep, B peanusanuu MapReduce B Google
ucrnoib3yercs 36k C++).

Hadoop. Ilpoekt d¢onaga Apache Software Foundation, cBo6GoaHO
pacnpocTpaHsieMblii Ha0Op YTWIMT, OMOIMOTEK M NIPOrpPAMMHBIA KapKac IS
pa3paOOTKM ¥ BBIMOJHEHUS PACHPEACIICHHBIX MporpaMM, palOoTalolmMX Ha
KJIaCTepax U3 COTEH U ThICAY Y3JI0B. cronb3yercs Jis peanu3alui MOMCKOBBIX U
KOHTEKCTHBIX MEXaHM3MOB MHOTHX BBICOKOHATPY>KEHHBIX BeO-caiiToB. Pazpaboran
Ha OCHOBE MOJICNIM pacrpeacieHHbIX BerunciaeHnii MapReduce. Cunraercs ogHOM
U3 OCHOBOIIOJAraronux TexHojorud Big Data.

NoSQL. I'pynmna noaxoaoB, KOTOPbIE JJiI XpaHEHUSI U 00OpaOOTKU JTaHHBIX
UCIIOJB3YIOT MapaJUieJbHbIE PACHpPEICIICHHBIE CHUCTEMbl HHTEPHET-TIPUIOKESHUM
(HampuMep, MOUCKOBBIE CUCTEMBI), HO TIPU 3TOM OTKa3bIBAIOTCS OT TPAJAUIIMOHHBIX
PETSLMOHHBIX CHUCTEM yIpaBiieHUs 0a3aMu JaHHBIX C JIOCTYIIOM K JaHHBIM C
noMolibio s3bika SQL. Otcroga u TepmuH — He SQL.
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Data Mining

) @

Knowledge Big Data
Discovery

Pucynok 1.29 — Ponb u mecto Big Data B aHanuTHKe TaHHBIX

Texnonorun Knowledge Discovery u Data Mining pemarmT 3anauu
NOAJIEP)KKM TPUHATUS PEIICHH Ha OCHOBE OOHAapyXEHHBIX 3aBUCUMOCTEH U
3aKOHOMEPHOCTEW B JaHHBIX, OMMCHIBAIOIIUX OM3HEec-mpolecchl komnanuu. [lpu
ATOM IPEIIOJIAraeTcs, 4To yeM OOoJble TaHHBIX OyAET 3a/IeHCTBOBAHO, TEM JIyYllle
OyayT moiyuyeHHble penieHus. MIMeHHO mosTomy mnosiBneHue BoibIIMX AaHHBIX
OYeHb OBICTPO MPHUBENO K MOSBICHUIO bBONBIION aHANUTUKU WM AHATUTHKU
bonpmux maHHBIX.

Jist cozmanust moxenedt Data Mining HeE0OXOAMMBI CTPYKTYpHpPOBAaHHBIE
JTAaHHBIE, U JAJIEKO HE BCErja OrPOMHOE YMCIIO O0YyYarolluX MPUMEPOB, KOTOPOE
cnocoOHo npegoctaBuTh Big Data, cmocoOCTByeT yiydllIEeHUIO KayecTBa MOEIIH.
Tornma BO3HMKAeT €CTECTBEHHBIM BONpOC: Kak cooTHocarcs Big Data,
onepupyloue nerabaiTaMd  JaHHBIX ~ HEOINpPENEJICHHOW  CTPYKTYpbl, U
OTHOCHUTEJIHLHO HEOOJIbIIINE HAOOPHI BHIOOPOK ISl TIOCTPOCHHS MPEICKA3aTEIbHBIX
MoOJIeJIel, KOTOpbIE JOJIKHBI OBITh KECTKO CTpyKTypupoBaHbl? Ponp Big Data
CTOYKH 3pEHUS MPEACKa3aTeIbHON aHATIMTUKY 3aKJII0YAETCsl B TOM, YTOOBI TOMOYb
«3a4epIIHYTh» U3 CTPEMUTENBHOTO U OYpHOrO MOTOKA JAAHHBIX OOpAa3Lbl, aHAIHU3
KOTOPBIX IIOMOKET ONMUCATh 3aKOHOMEPHOCTU BCETO IOTOKA C LIEJIBIO MOIYYEHUS
3HAaHUH O CBSI3aHHBIX C HUM OM3HEC-TIpolIeccax.

Taxkum obOpaszom, 3amaya Big Data — ympaBieHue OrpOMHBIMH TOTOKAMH
JaHHBIX U3 Pa3IUYHbIX pacHpe/leleHHbIX MCTOYHUKOB (MHTepHeTa, MOOMIIBbHBIX
NPUWIOKEHUH, OUpxkeBOH MH(pOPMAIMK, ayIM0 U BUACOPETUCTPATOPOB, JAHHBIX U
Tak jajiee), MPOBEJICHUE MX ONMUCATEIbHOrO aHaiu3a U (popMupoBaHHe HAOOPOB
JAHHBIX U1 TOCTpoeHus Mozeneit Data Mining.

Urak, Big Data npaBuiibHee paccMaTpuBaTh Kak TEXHOJIOTHIO TOJITOTOBKH
JAHHBIX CBEPXOOJIBIIOT0, HEMTPEPHIBHO BO3PACTAIOIIETO 00bEMa, PACTIOJI0KEHHBIX B
pacnpesieieHHBIX (DalIOBBIX CHCTEMax M TOTOBBIX K aHanu3y Mertogamu Data
Mining u 6u3HeC-aHATUTHKY.
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B 3T0i1 cBSI3M BO3HHMKAET BOIPOC: CYLIECTBYIOT JIM KaKue-1100 0COOEHHOCTH
aHann3a 1aHHbIX ypoBHS Big Data oTHOCHTENbHO OOBIUHBIX JAHHBIX, TO €CTh MOKHO
JIM UCTOJIb30BaTh K HUM TepMHH bosbiias ananutuka? Takux ocoOEHHOCTEN JBE.

Bo-nepBbIX, mpu ucnonab3oBaHuM TexHosoruid Big Data B pacmopspkeHuu
UCCJIeIOBATENsl  OKa3blBA€TCSI HAMHOTO  OOJbIlle  JAaHHBIX, MPUYEM Kak
CTPYKTYpPUPOBAHHBIX, TaK W HE CTPYKTypuUpoBaHHbIX. [losTomMy s ananmsa
HEOOXOJMMO HCIOJB30BaTh MPHIOKEHUS, «yMEIoluey» padoTaTh HE TOJBKO C
TaOJIMYHBIMU JTAHHBIMHU.

Bo-BToprix, mnpu paboTe C JaHHBIMA YPOBHA OW3HEC-aHAIUTUKH,
UCCJIEeNOBATENb B OOJBUIMHCTBE CIYy4YaeB MMEET MPEACTABICHHE O XapakTepe,
OPUPOAE M TMPOUCXOKIECHUU HCIOJIb3YEMBIX JAHHBIX, YTO OYEHb BAXXHO IPHU
MHTEPIIPETALNN PE3YyJIbTaTOB X HcclieoBaHus. B cinydae bosblnX JaHHBIX Takue
IIPEICTABIICHHUS], KaK IIPaBUJIO, OTCYTCTBYIOT.

PaccmoTpum emnie oMH TepMUH «Hayka o Oannwvix» wiu Data Science.
BrniepBeie oH mpo3Byyan Oosiee 50 neT Ha3ad, HO MacCOBO 3TO MOHSATHE BOILIO B
JIEKCUKOH CIIELIMAJIUCTOB B 00J1aCTH MH()POPMATMOHHBIX TEXHOJIOTUN CPABHUTEIBHO
HegaBHO. CaMO MOHATHE 3a 3TO BPEMS 3HAYUTEIBHO 3BOIIOLIMOHUPOBAIO.

BbypHoe pa3BuTHEe HMHPOPMALMOHHBIX TEXHOJIOTMA MPUBEIO K TOMY, YTO
JaHHbIE CTAHOBWJINCh MPEAMETOM Bce 0Oojee MPUCTAIBHOIO BHHUMAHUSA
UCCIIeIoBaTeNel B pa3IMUHbIX O0JIACTAX KaK MOTEHUMATbHBIA MCTOYHUK LIEHHBIX
3HAaHUH, UCTIONb30BAaHUE KOTOPBHIX B OM3HECE OOCIIACT MOITYyYEHHE KOHKYPEHTHBIX
npeuMyiiecTts. JlaHHble CTanu Ha3blBaThb «HOBOW He(Thio». [lapamnenbHo
pa3BHUBajach U odorananach Hayka O JaHHBIX.

1966 roa. BriepBble TEpMHUH «HayKa O JaHHBIX» ObLI BBEIECH MPOPECCOpoOM
Konenrarenckoro ynuepcurera llurepom Haypom B 1966 romy. B ocHose
koHuenuuu [1. Haypa nexut npeacraBieHue 0 JaHHBIX, KaK O ChIpbe, U3 KOTOPOTO
MOTYT OBITH CZEJIaHbl T€ WM MHbIE TOJE3HbIE MPOIYKTHI JJIsl MCHOJIb30BAaHUS B
JIpyrux o01acTax 3HaHUI U HayK.

CrnenoBaTesIbHO, MOYKHO ONTMCATh «KU3HEHHBIA HUKID) JAHHBIX C MOMEHTA X
MOSIBJICHUS U 10 MOMEHTA PAKTUYECKOT0 BHEIPEHUS pa3pabOTaHHBIX Ha KX OCHOBE
IPOAYKTOB. B ’TOM KOHTEKCTE HayKa O JaHHBIX MIPEICTABIAECT COOON AUCIUIUIMHY,
KOTOpasi U3y4aeT 3TOT ku3HeHHbIN nuki. Xots [1. Haypa u cunraror «nmmonepom»
B 00JIaCTH HAayKH O JaHHBIX, MHOTHE MCCIIECIOBATENIN PACCMATPUBAIOT €€ UCTOKH B
pa3BenoyHoM aHaimze Jx. Throku.

2001 roa. B 2001 roxy V. C. KnuBneny omyOJIMKOBaaI CTaThio, B KOTOPOU
IPEIOKHUIT pACCMATPUBATh HAYKy O JAHHBIX KaK CaMOCTOATEIbHYIO AUCIUILUIMHY
«B KOHTEKCTE MHPOPMATUKYU U UHTEIUIEKTYyaJIbHOTO aHAJIN3a JaHHBIX». B yacTHOCTH
OH OTMETHJI, YTO «UMEET MECTO OTPAHUYEHHOCTh 3HAHUH CIIENUAIMCTOB B 00J1aCTH
MH(OPMAIMOHHBIX TEXHOJOTUNA OTHOCUTENBHO MOAXOA0B U METO/I0B OPraHU3aLUU
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MOWCKa 3HAHUM, C JPYroll CTOPOHBI, CTATUCTUKU HEIOCTATOUYHO XOPOIIO 3HAIOT
WH()OPMAITMOHHBIC TEXHOJOTHM». TakuM 00pa3oMm, MO €ro MHEHHUIO, «HayKa O
JAHHBIX JTOJDKHA CBS3BIBATH CTATUCTUKY U TOCTHIKEHUS B 00JACTH KOMITBIOTEPHOU
00pabOTKM TaHHBIX.

2002 roa. B 2002 roxy mpu MexayHapoJHOM COBETE IO HayKe (aHrJl.
International Council for Science, ICSU) nauan usnaBathcs >xypHan Hayka o
JTAHHBIX, KOTOPBIA paccMaTpuBall MPoOJIeMbl OMMUCAHUS UH(DOPMAITMOHHBIX CUCTEM
u ux npunoxenuid. B Hem Data Science onpenenunan Kak «IUCIUIUIMHY,
OOBEIUHAIONIYI0O B cebe pa3jnuHble HAmpaBieHHs CTAaTUCTHKH, Data Mining,
MalIuHHOEe OOYyYEeHHE W MPUMEHEHHE 0a3 JaHHBIX JIJIS PEIICHHs CIIOXKHBIX 3ajad,
CBSI3aHHBIX C 00PaOOTKON JaHHBIX).

2005 roa. B 2005 rogy Hanuonanbuseiii Hayunslid ¢oua CHIA onpenenui
uccienoBareneid B 00JacTM HAyKH O JAaHHBIX Kak CIEIUAIUCTOB B 00JIacTu
«MH(POPMAIIMOHHBIX U KOMIBIOTEPHBIX TEXHOJIOTUH, 0a3 TaHHBIX U TPOrPAMMHOTO
oOecrieueHus, a TaKKe MPOrPaMMHUCTOB, SKCIIEPTOB MO PA3NTMYHBIM TUCIUTLINHAM,
OubnmuoTekapeii, apXWMBUCTOB W JPYTUX pPaOOTHHKOB, KOTOPBIC YyYacTBYIOT B
npoiiecce coopa u 00padboTKu UPPOBBIX JAHHBIX.

3HaYMMBIMHA BEXaMH B PA3BUTUHA W CTAHOBJICHWW HAYKH O JAHHBIX CTalU
pabotsl oa pykoBoacTBoM I. Ilstenkoro-Illanupo, B KOTOPBIX OBUIM 3aJI0KEHBI
ocHoBbl MeToauk Knowledge Discovery u Data Mining. U, nakoner, nocieqHum
KUPIIUYUKOM B (PYHJIaMEHT HAyKH O JAaHHBIX B COBPEMEHHOM €€ IMOHUMAaHUH,
SBUJIOCH TIOSIBJIEHHUE TeXHojorui Big Data.

Takum 06pa3oM, B IMPOKOM CMBICTIE, HAyKa O JaHHBIX PeIIaeT MPaKTUUECKUe
3aJla4yu KOMIBIOTEPHOM 00PaOOTKH JAHHBIX C LEJIBIO OJTyYEHHS ITOJIE3HBIX 3HAHUU.
3apoAMBUIMCH KaK aKkaJeMU4ecKas IUCLIUIIMHA, HAyKa O TAHHBIX MOCIEA0BATEIbHO
BKJIIOUaja B ce0s KaK TPaJUIIMOHHBIC CTATUCTUUYECKUE MOJXOJAbl U Pa3BEIOUYHbBIN
aHanu3, Tak u TexHonoruu Knowledge Discovery, Data Mining u OusHec-
aHATUTHUKY. Ba)KHBIM HampaBJIeHHEM Pa3BUTHS HAYKH O JAHHBIX B MOCIEAHUE TOJIbI
ABIIeTCSl 00paboTKa SIKCTpeManbHO O0IbIIMX HA0OpOB AaHHBIX Big Data.

Crnenyetr OTMETUTD, UTO OOIIEYNOTPEOUTENBHBIM OHITHE HAYKU O JIAHHBIX,
KaK JUCIUIUIMHBI, MHTETPUPYIOIICH BCE HANPABICHHS HCTIOIB30BAHMS TAHHBIX JIJIS
OOHapy’>KeHHsI B HUX MOJIE3HBIX 3HAHUU (BMECTO HAOOpa pa3IUYHBIX TEPMHUHOB,
ynotpeonsBmnxcs panee), craino npuMmepHo B 2010 roay. Iloatomy yacto HayKy o
JAHHBIX CUMUTAIOT HAyKOW, KOTOPOW e€Ile HET, KOTOopas HAaXOAWTCS Ha CTaJuH
CTaHOBJICHUS U (POPMHUPOBaHUS. A B TIOCTIEHEE BPEMsI BMECTO HAYKH O JaHHBIX BCE
Yarie v JaIie Mbl BUJIUM yIOTPEOJICHHE TEPMUHA aHATUTHKA JAHHBIX.

B Hacrosiiee BpeMst B Cpelie YUCHBIX W CICIIHAINCTOB BEIYTCS aKTHUBHBIC
nebaThl — MpaBUJILHO JU Ha3biBaTh Data Science Haykod. MHEHUS Ha 3TOT CUET
pazHsTCS.
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Hekortopble mnpemyiaraloT cuyuTaTh HAyKy O JAHHBIX YacTblO CTATUCTUKH.
Hpyrue cuyuTamT, YTO HAyKa O JAHHBIX — MPOCTO KPACHUBOE BBIPAKEHHUE, HE
UMEIOIIETO PEaIbHOTO COJIepKaHus. TpeTb MOTHOCTHIO HACHTU(OULIUPYIOT HAYKY
0 maHHBIX Kak Big Data.

Cneunanuctsl B 00JacTH CTATUCTUKHU CKJIOHHBI Oosblne BuaeTh B Data
Science HayKy, a cCEIMAIKCTBl B 00JIACTH KOMITBIOTEPHBIX TEXHOJIOTHI — JaHHBIE.

CnoBo Hayka noapa3zyMeBaeT 3HaHUS, TOJyYCHHbIC TyTEM CUCTEMATHUYECKUX
uccienoBanuii. B mepBomM npuOIMKeHHH, 3TO COBOKYMHOCTb CHUCTEMATHYECKHX
JEUCTBUN, C TIOMOIIBIO KOTOPBIX W3 J@HHBIX H3BJICKAIOTCS 3HAHUA B (QopMme
IIPOBEPSAEMBIX BBIBOJOB, 3aKIIOYEHUM M IpeAcKa3aHui. MOKHO cKa3aTh, 4TO
CTaTUCTHKA PEIIAET TE€ KE CaMble 3aJaUU.

OcHoBHbIME oTIHuMsiMU Data Science OT CTaTUCTUKH SIBISIOTCS:

o Kauecmeo Oanmnvix. CTaTUCTUYECKHE METOJbl OPUEHTHPOBAHBI Ha
paboTy C KayeCTBEHHBIMHU, CTPYKTYPUPOBAHHBIMU JIaHHBIMU. Eciu naHHbIe
SIBJITFOTCST «CBIPBIMIY, COACPIKAT MPOITYCKH, TyOJIMKATHI, BRIOPOCHI, TO PE3yJIbTaThI
CTaTUCTUYECKOr0 aHaJIu3a MOT'YT OKa3aThCs cMelleHHbIMU. [loaToMy HeoOxoauma
onpeesieHHas Ipeno0padoTKa U OYUCTKA JJAHHBIX.

o Hecmpyxkmypuposannsie oannvie. Bee Oombliie Bo3pacTaeT 00beM U
POJIb HECTPYKTYPUPOBAHHBIX U CIA00CTPYKTYPUPOBAHHBIX JaHHBIX (BHUIIEO, ayIHO,
U300paKEHUsI, peUb, TEKCT, TATM U TaK Jajee), HENOCPEICTBEHHOE NMPUMEHEHUE
CTATUCTUYECKUX METOJOB K KOTOPHIM HEBO3MOXKHO.

o Ucmoynuku  oamnvix.  Emie  omHoW — mpoOnemoil  sBISeTCS
MHOXECTBEHHOCTh M PpPa3HOOOpa3ue HMCTOYHUKOB JIaHHBIX, YTO TpedyeT HuX
uHTerpanuu. Takum o0pa3oM, MPUMEHEHHUSI B COBPEMEHHBIX YCIOBUAX ISl TTIOMCKA
3HAHWM B IAaHHBIX TOJIBKO CTATUCTUYECKUX METOJIOB HEOCTATOUHO.

UTto kacaeTcsi CpaBHEHUsI HAYKH O JJaHHBIX ¢ Big Data, To MOHO cKa3aTh, 4YTO
JUISL TOTO, YTOOBI MOJTYYUTh LIEHHBIE U TOJE3HbIE 3HAHHUS HA OCHOBE HEOOJBIIOrO
o0beMa JaHHBIX, HEoOsA3aTeNbHO MpPUBJIEKATh boibline gaHHbIE. XOpOILIEMY
CHEIUATNCTY MOKET OKa3aThCsl JOCTATOYHBIM JUIsl PEIICHMS 3aJaud HECKOIBbKUX
COTEH HaOJIOJICHUH, a IPyroMy U TepabaiT He IIOMOXKET.

Takum o6pa3zom, moa obmmM HazBaHnueMm Data Science B HacTosiiee BpeMs
CYILIECTBYET MHOKECTBO PAa3IMYHBIX, CJIa00 CHUCTEMAaTHU3UPOBAHHBIX TIOJIXOJIOB,
METO/IOB U TEXHOJIOTUM JIJISl aHAJIM3a JAaHHBIX Pa3IuYHOro o0bema C 1eJIbl0 TOUCKa
3HaHuil. OAHAKO HAayKOM 3TO MOXKHO Ha3bIBaTh BEChbMa YCJIOBHO, MOCKOJBKY JJIS
HayKH JOJKHBI ObITh pa3paboTaHbl CTPOTHUE MPEIMETHl U METOJIbI UCCIICIOBAHMUIA,
4yTO mNpuMeHuTeNbHO K Data Science, BooOlie ToBOpsi, B HACTOsIIEE BpeMs
orcytcTByeT. [loaTomy Data Science mpaBmiibHEe CUUTATh MEXKIUCITUTUTMHAPHBIM
HarpaBjeHUEM WHOOPMAIIMOHHBIX TEXHOJOTHUN, BKJIIOYAIONIMM BCE aCIEKTHI
paboThI C TAHHBIMU C IEJIbIO U3BJICUEHUS U3 HUX TOJIE3HBIX 3HAHUM.
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I'masa 2. OCHOBbBI PABOTbBI B LOGINOM

2.1. AHanmuTnyeckre HHPOPMAIMOHHBIE CUCTEMbI NMONAEPKKH NPUHATHS
pelieHni

B coBpemMeHHOM MHpe ycIieX OpraHu3aliy Ha PhIHKE HAPSIMYIO 3aBUCUT OT
TOTO, KaK ObICTPO PYKOBOJICTBO MOKET pacro3HaTh U3MEHEHUSI IMHAMUKHU PbIHKA U
HACKOJIbKO CBOEBPEMEHHO MOXKET OTpEearupoBaTh HA HHUX C IEJIbIO0 YBEITUYCHUS
npuObUI. MeHeKEphl OpraHu3aluy JI0JHKHBI OTCIICKUBATh TEHACHIIMU PHIHKA,
UACHTUDUIIIPOBATh KOHKYPEHTOB, KOHTPOJIMPOBATH PECYpChI, IMPOBOIUTH
OLIEHKY pHUCKOB U Jip. MHbopMmarus aBiseTcss HeOOXOIUMBIM POU3BOCTBEHHBIM
pecypcoM it MPUHATUSA YOPEKTUBHBIX YIIPABICHYECKUX PELICHUH.

Business Intelligence (BI) — >T0 MeTOAbl U WHCTPYMEHTBHI JJIsi TOUCKA,
aHaJIKM3a, MOJCIIUPOBAHUS U JOCTAaBKUA MHGOpMAIINK, HEOOXOIUMOMN JIJIsi IPUHATHS
ynpasieHueckux pemreHuid. Texuonorun Bl oOpabarbiBatioT Oosibliue 0O0bEMbI
JAHHBIX, YTOOBI HAUTU CTPATErMYECKHE BO3MOKHOCTH JJI OM3Heca.

Poxnenne Bl natupyercs 1958 romom, korna aMepruKaHCKUN y4eHbIN XaHC
[Terep Jlyn (1896-1964) onyosiukosan B IBM System Journal crarsio «A Business
Intelligence System». B Helt oH npencTaBuil OM3HEC Kak HAOOp pa3IMYHBIX BUOB
NESATEIbHOCTH B HAayKe, TEXHOJIOTHSX, KOMMEPIIMM, WUHIYCTPUU U Jaxe B
3aKOHOJATEIbHOU cdepe, a o00eclneyuBaIoOUMe €ro CHUCTEMbl — CHUCTEMaMH,
MOJIJIEP>KUBAIOIIMMU Pa3yMHYI0 JesiTenbHOCTh (intelligence system).

CnoBom «intelligence» Jlyn o0o3Ha4yai CHOCOOHOCTH YCTaHABIWBAaTh
B3aMMOCBSI3b MEXAY MPEICTABICHUSIMU OTACIBbHBIX (DAaKTOB M JCHCTBUAMH B
MHTEpecax peuIeHusl MOCTaBICHHBIX 3a/lay U JOCTH)KEHUS HAaMEUEHHbIX leneil. B
1989 rony ananmutuk u3 Gartner Xoapna pecnep man Bl pacmmpurenbHyto
TPaKTOBKY, MPEIOKUB UCIOJb3oBaTh Bl B kauecTBe oOmiero tepMuHa s
Pa3TUYHBIX TEXHOJIOTHH, MPETHA3ZHAUYCHHBIX JIJIS TIOJJICP>KKU TPUHSITHS PEIICHUH.

ITonmepxkka Bl paccmarpuBaeTcss Kak  COBOKYIHOCTb — Pa3jIMYHBIX
TexHonorui. Cpeau HHUX MO-TPEKHEMY OCTAETCS U KIACCHUYECKUU MHCTPYMEHT —
AIIEKTPOHHBIE TAOJIMIIBI, @ TAKXKE TeHepaTopbl 0T4eTOB, TexHOJoruu OLAP (OnLine
Analytical Processing — omnepaTuBHas aHaluTU4YecKas o0pabOTKa JaHHBIX),
TEXHOJIOTUH Pa3padOTKH JAHHBIX U TEKCTOB U JIp.

Coepemennvie uncmpymenmur BI — 5370 nporpamMmmHoe obOecreueHue,
KOTOpPOE TMO3BOJIAET OHM3HEC-TOIb30BATENsAIM BUACTh W HCIOJIB30BaTh OOJIBLIOE
KOJIMYECTBO CJIOKHBIX JaHHBIX. 3HaHMS, OCHOBaHHBIC Ha JaHHBIX, (data-based
knowledge) moisry4aroTcsi U3 IaHHBIX C MCHOJB30BAHHMEM HMHCTPYMEHTOB business
intelligence u mnporecca co3maHWst W BEACHUS XpaHwiuila AaHHbIX (data
warehousing).
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AcriekTsl Tpo0JIeMbl aHAIKM3a TAHHBIX U HEOOXOJIMMBIE JIJISl UX Pa3pelleHus
(GyHKIIMM HANUIA BBIPAKEHHE B COOTBETCTBYIOIIMX MPOTPAMMHBIX MPOIYKTAX.
Hampumep, UMeroTcsi KOMIUIEKCHBIE WH(GOPMAIIMOHHO-aHATUTHYECKUE CUCTEMBI,
BHITIOJIHSAIONIME B TOW WM WHOW CTEMEHW (YHKIIMA B COOTBETCTBUU C
PAacCCMOTPEHHBIMU acrleKkTaMu. Takyke Ha pBhIHKE MPEJCTaBICHBI MPOTrpaMMHBIE
MPOJIYKTHI U IIE€JIEBbIE MPOTPAMMHBIE CHUCTEMBI, BBIMIOJHSIONIME B YBEIMUYECHHOM
o0beMe, paclliMpeHHOM COCTaBE U MOBBIIIEHHOMN CII0KHOCTU Kakue-1100 GyHKIIUH,
HaIpuMep, ONEPATUBHOTO WJIK UHTEJUIEKTYaJIbHOTO aHAJIN3a.

B 1menoMm ciokwics pHIHOK HHCTPYMEHTAJIBHBIX CPEACTB CO3MAHUA W
noanepxku OLAP-cuctem, nadopmammonnsix xpanunuml (DWH), CIITIP (DSS),
WHTEJUICKTYaJIbHOTO aHanm3a Data Mining, KOTOpBIA MOIydusa 0O0OOIIEHHOE
Ha3BaHue — Business intelligence (Bl).

VY CI0BHO 3BOJIONMIO TPOrPAMMHBIX MHCTPYMEHTOB B 00JIACTH TEXHOJIOTHMA
aHalM3a JIaHHBIX MOXKHO pa3BUTh HAa TpPH JTama: CTAaTUCTUYECKHUE TAKETHI,
uHctpyMmeHnTsl Dada Mining u low-code ananutudeckue miaThopmsl.

Crarucruyeckue mnakerbl. J[0 TOSBICHHWS aHATUTHYCCKUX ILIATHOPM
aHaMM3 JaHHBIX OCYIIECTBJISUICSI B OCHOBHOM B CTAaTHCTHYECKHX TMakeTax. Mx
WCITOJIb30BaHUE TPeOOBAJIO HAJIWYHs XOPOIIEH MaTeMaTHYECKOW IMOATOTOBKH, a
OOJBIIMHCTBO  PEATM30BAHHBIX  AJTOPUTMOB HE MO3BOJIUIO  3((PEKTUBHO
oOpabartbiBaTh OosbIKMe 00BeMbl MHGOpMaNHK. (s aBTOMaTHU3aluu PYTUHHBIX
orepanuii MPUXOAMIOCh UCIIOJIb30BAaTh BCTPOCHHBIE SI3BbIKU MTPOTPAMMUPOBAHUS U
CKPHIITHI.

HNucrpymentsl Dada Mining. B konue 80-xX rr. mponsonen CTpeEMUTENIbHBIN
pocT 00beMOB HH(POPMAIINH, KOTOPAsl HAKAILTMBACTCS HA MAIIMHHBIX HOCUTEIISAX, U
BO3POCIHY MOTPEOHOCTH OM3HECA M0 MPUMEHEHUI0 aHau3a JaHHBIX. OTBETOM 3TOMY
CTaJIO TIOSIBJICHWE HOBBIX IMapaJirM B aHAJIW3€: XPAHWINIIA JaHHBIX, MATHHHOE
ooOyuenne, Dada Mining, Knowledge Discovery in Databases, Big Data, Deep
Learning. 3T0 MO3BOJIWIIO MOMYJISIPU3UPOBATH aHAINU3 JAHHBIX U PEIIUTh OO0JIBIIOE
yucio OusHec-3a7ad ¢ OOJBIIMM HKOHOMHYECKUM d3(PdeKkToM, YTO OBLIO
HEJIOCTYITHO CTATHCTHYECKUM TTaKETaM.

Onnako noaasisitonias yacth [10 B o6mactu Dada Mining Obliia HACTOJILHOM,
a TPOMBIIUICHHBIE CHUCTEMBI CTOWJIM OYEHb JOpOTO, W Ha DJTOM pPBIHKE
MIPUCYTCTBOBAJIA HECKOJILKO UTPOKOB.

Low-code ananmutuveckue miuargopmbl. Hakonen, B Hadane 2000-x Ha
pBIHKE  aHalv3a JaHHBIX CTaJId  JOMHUHHMPOBATH  CHCIHATM3UPOBAHHBIC
IPOrpaMMHBIE CUCTEMbl — @HAAUMUYECKUE NAAME@POPMbL, KOTOPbIE MOIHOCTHIO
aBTOMATU3UPYIOT BCE JTAllbl aHAJIW3a OT IMOJIYYEHUS W MHTCTPAIlMU JTaHHBIX JI0
AKCIUTyaTallM MOJIEeNIe U MHTEpIpeTaluu pe3ysbTaToB U Oasupyrorcs Ha (low-
code MpHUHIHIAX — S3BIKU MPOTPAMMHUPOBAHUS UCIIOJIB3YIOTCS TOJIBKO B CIIOKHBIX
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CUTyallMsIX, @ BCE OCTaJbHbIE MpoOIlecChl 00PAOOTKM JIaHHBIX HACTPAMBAIOTCS B
BHU3yaJIbHOM PEIAKTOPE.

[TapannensHo ¢ 3TUM OOJBIIOE PA3BUTHE TOJYYUIM HOBBIE S3BIKU
MIPOTrpaMMUPOBAHMS I aHanu3a MaHHbIX: Python, R. bubnmorekn anroputmon
MalIMHHOTO 00YYEeHUSs, KOTOPbIE B HUX PEaIM30BaHbl, MO3BOJISIIOT 00paIaThCs K
HUM U3 low-code mmardopm, OGmarogaps yeMy MOXKHO C BBICOKOW CKOPOCTBIO
MPOEKTUPOBATh MPUKIATHBIE PEHICHUS JII0OOW CIOXKHOCTH. ITO IO3BOJIUJIO
MOMYJIIPU30BATh AHATTUTUKY JaHHBIX.

MHuoroo6pasue mpeIcTaBICHHBIX Ha PHIHKE PEIICHHA, OT MOITHBIX TIaT(hopm
70 TPOCTBIX CUCTEM AHAJIUTHUKA W OTYETHOCTH, TO3BOJISICT BBIOpATh pEIICHUE,
JOCTYITHOE JIFOOOW opraHu3anuu. Pa3Butre CpeicTB BU3YaIbHOTO MPEICTABICHUS
JAHHBIX, MOOWJIBHBIX W OOJA4HBIX TEXHOJIOTHM chenanmu Bl-uHCTpymMeHTHI
MacCOBBIMH BCETO 32 MOCIEAHUE HECKOJIBKO JIET.

KpynHeiimme nocTaBOIMKH MPEIOCTABIAIOT BCEBO3MOXHBIE PELICHHS IS
peanu3aluyd aHAUIMTHYECKUX cHucTeM, Takue Kak SAP Business Objects
(pa3pabotuuk — opranuzanusi SAP AG), Oracle OLAP (pa3zpabotunk — Oracle
Corporation), IBM Smart Analytics System, Statistical Analysis System, Microsoft,
Prognoz Platform (pa3pabotunk — opranuzanus «IIpornos»), AIl Loginom
(pa3paboTunk — opranuzanus OOO «AnHanuTHueckue TexHoiorum» Loginom
Company) u ap.

SAP AG 3anumaercss pa3paOOTKOW M BHEAPEHUEM aBTOMATHU3WPOBAHHBIX
CUCTEM YNPABJICHUS TAKUMU BHYTPEHHUMH IIPOLIECCAMU NPEANPUAITHUSA, KaK:
OyXraiaTepCKuid  y4eT, TOPIOBJIsS, TMPOU3BOJACTBO, (PUHAHCHI, YIMPaBJICHUE
MepcoHajaoM, yIpaBlieHHe ckiaagamMu W Ap. [lpunokeHus O0OBIYHO MOXKHO
aJanTUPOBaTh MOJ MPAaBOBOM KOHTEKCT OMPEAECICHHOW CTpPaHbl. AHAJIUTUYECKHE
npuwioxkeHuss SAP pabotaroT ¢ pa3HOOOpa3HBIMM MCTOYHHMKAaMU JaHHbIX U UT-
cpeiamu, B HUX MPEAyCTAaHOBJIEHbI HHCTPYMEHTHI YIIPABICHUS JAHHBIMU ISl TOU
WJIA UHOM OTPACIIM WIIN CEKTOPA.

Oracle (Oracle Corporation) — aMepukaHcKasi opraHu3anusi, KpynHeHmun
B MHUpE pa3pabOT4YMK MPOrpaMMHOro obecreueHus s opranuzanmii. Oracle
Business Intelligence Suite — OTKpbITOE, OCHOBAaHHOE Ha CTaHIapTaxX MPOrPaMMHOE
obOecrieueHue, MPEAOCTABISIET €AUHYI0, HHTETPUPOBAHHYIO UHPPACTPYKTYPY s
Ou3HeCc-aHaIM3a, BKIIOYAIOIIYI0 KOMIUIEKCHBIM HA0Op MPOAYKTOB JJIsi 00pabOTKH
3alpOCOB W TPOBEJCHUS aHaimu3a, (HOPMHUPOBAHHS KOPIOPATHBHBIX OTYETOB,
JOCTyNla K CpEJACTBAaM aHaiM3a C MOOWJIBHBIX YCTPOWCTB, WCIIOJIb30BAHUS
nH(OPMAITMOHHBIX MaHeNel u mopranoB, uurerpanuu ¢ Microsoft Office u Excel,
yIpaBJieHUs] TpolieccaMu OW3HEC-aHalln3a, PACChUIKM YBEIOMIJICHUN B pealbHOM
BPEMEHH, MOHUTOPHHTA  OWU3HEC-NIEITEJIBHOCTM W  MHOXECTBO  JIPYyTHX
BO3MOYKHOCTEM.
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IBM Smart Analytics System npenoctaBiseT THOKUM  HaOOp
(YHKIIMOHATBHBIX BO3MOXKHOCTEH, BKIIIOYas OH3HEC-aHAIN3, aHATUTHYECKYIO
OTYETHOCTh, OIICHOYHBIC TAOIMIIbI, WHCTPYMEHTAJIbHbIC TMaHENH, H3BJICUCHUE
uHbopMaluu U3 JAaHHBIX, cepBuckl Cubing Services (oOecmeunBaronme
MHOTOMEPHYIO BU3YyalU3allMI0 JaHHBIX), TEKCTOBBIA aHaJIW3, YIMpaBlICHUE
XPaHUIUIIEM JIaHHBIX, a TAK)Ke CEPBEPHYIO IIIATHOPMY U Cpely XpaHESHHS JaHHBIX.

SAS Institute Inc. (Statistical Analysis System) — amepukaHckasi 4acTHas
opraHu3zaius, pa3padOTYUK TEXHOJIOTMYECKOro IMPOTPaMMHOI0 oOecreueHus u
npwioxkeHuit kiaacca Business Intelligence, Data Quality m Business Analytics.

Microsoft mocrasnsier BI-uHCTpyMEHTHI B cOCTaBe TpeX TPyl MPOIYKTOB —
Excel, SharePoint n SQL Server. B xaxnoM U3 HUX HUMEIOTCA CBOU (YHKIUH
AHATMTUKU U KOJUIEKTUBHOUW pabOTHI.

Prognoz Platform - miardpopma Ou3HEC-aHATUTUKU IS CO3JaHUS
MH(POPMAILIMOHHBIX CUCTEM M IPUMEHEHHUS B KAUECTBE CAMOCTOSTEIBHOTO PEIICHHUS.
Prognoz Platform mno3Bonsier paspadarbiBaTh MPWIOKEHUS (B TOM UHCIE
MOOWJIBHBIC) JJI OTIEPATUBHOTO aHAIH3a JAaHHBIX, a TAK)KE MOJIEIMPOBaHUS OU3HEC-
MIPOIIECCOB U MTPOTHOZUPOBAHHSL.

Loginom — 510 low-code ananutnueckas miuatdopma ISl CO31aHUA
3aKOHUYEHHBIX MPUKIIAIHBIX pEIIeHUI B 00J1aCTH aHaIM3a JaHHBIX. Peann3oBaHHbIe
B Loginom TexHOJOruMM MO3BOJSAIOT Ha 0a3ze €IUHOW apXUTEKTYypbl NMPONUTH BCE
3Tarbl MOCTPOEHUSI IPUKIIATHOTO PEUICHHSI: OT MHTETPALIUU JTAHHBIX JJO TOCTPOEHUS
MoJieJIel U BU3yalu3aluy MOTYYEHHbBIX PE3YJIbTAaTOB.

Cerogus Loginom — 3TO sipkuil MpeacTaBUTENb KaK HACTOJIbLHOW, TaKk U
KOPIIOPATUBHOM TUIaT(HOPMBI aHATUTUKY JAHHBIX MOCIEIHETO MOKOJICHHUS.

[Tnardpopma Loginom MoxkeT ObITh MHCTALTMPOBAHA U 3aMyIIIEHA B OJJHOM U3
JIBYX PEKMMOB: JIOKAJTbHOM, KaK aBTOHOMHBII MPOYKT, U paclpeeIeHHOM, KOT/1a
KJIMEHTCKOE MPUJIOKEHUE B3aMMOCHCTBYET C YJAJIECHHBIM CEPBEPOM, UYTO BaXKHO
pu 06paboTke OONIBIINX 00BEMOB JAHHBIX M KOJIJIEKTUBHOM MCIIOJIB30BAHUH.

B nokanbHOM pexume 3amyckaeTrcsi OObIYHOE HACTOJIbHOE MPUIIOKEHHUE
Loginom Desktop.

B pacnpenenennom pexxume Loginom oTKpbiBaeTcs B Opay3epe v Ha3bIBaeTCs
Loginom Studio.

2.2. HayaJjio pa6orsl B Loginom
OxkHO BBIOOpa JEHCTBUM (IOMAITHSS CTPAHUIIA) OTKPHIBAETCS Cpasy MOCIe

Bxo/1a B Loginom co crapToBoii cTpanuiibl 3arpy3ku Desktop. Haxxumaem kHOTKY
Co3aatb YepHOBHUK (pUCYHOK 2.1).
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Hatano _

~ Havano

3HakomcTBO ¢ Loginom ()

BbICTpLIA cTapT

CozgaTe Coanate OTKPETE
NaKeT... HEPHOBUK NaKer... ﬂeMoﬂpr‘ﬂEpﬂ
(=%
6 Q)M Cucrema NooOepXKK NPl
peweHuii B npoueccax

MNoppepxka KpeauToBaHua. Kefic kow

MNocnegHue OTKPLITEIE NAKEeTHI
«Baw nHeecTop»

Y10 HoBOrO B Loginom?

OoQyv(E

OKHO BbI0OPA AENCTEMH [IOMALLHARA CTPaHWLLa) OTKPLIBAETCA Cpasy Nocne sxoaa 6 Loginom

Studio co ctapToBon cTpanunupl 3arpyskm Desktop. Haxmem Ha kHonky Co3gaTh YEPHOBMK
MporHo3npoBaxm1e cNpo
ONTUMK3ALMA ACCOPTUME
BEHAMHIOBOK KOMMNAHUK
BEHOATPYNN

MNAaruAarnare aina

Pucynox 2.1 — Co3nanue uepHoBuka B Loginom

Haxxumaem Ilakernl. B pesynprare co3gaeTcs HOBBIM IMAKET C MMEHEM
Packagel. DToT maker ele He COXpaHeH (PUCYHOK 2.2).

cueﬂapv‘ﬁ _

~ =] MakeTs! Packagel Mogynsl & Cuenapwii

000

KomnoHeHTbl a 4s| 3 oo R
- Haxmem MaxeTbl
Y owunstpauma
~ @ Wmnopt
i€ 1C 3anpoc
=% 5333 AanHbIX
), TexctoBelit daiin
E, Deductor Warehouse
¥, Excel daiin
), Loginom Data daitn
% XML dpaitn
= @ TpaHcdopmauma

T ikl ik
BN - - B -

= lpynnupoeka
[Jatawn epema
[ononHeHne aHHbIX
3ameHa
Kanexynarop
= Kpocc-Tabnmua
OfveanHeHne
MNapaMeTpel nonen
- Pasrpynnupoexa
i1l CeepTka cTon6uoe
CKOMB3AWLEE OKHO

B pesyntTaTe Bbin CO30aH HOBLIA NaKeT ¢ MMeHeM Packagel v c mogynem
Mopynel. 3TOT NaKeT elle He COXPaHEH.

Pucynok 2.2 — Co3nanue Ilakera
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Ilepexoaum K CIMCKY OTKPBITHIX JaHHBIX. KIMEHTCKOE MTPUIIOKEHUE COCTOUT
U3 HECKOJBbKUX paboumnx 30H. CreBa pacronokeHO OOKOBOE BBIIBHIKHOE MEHIO C
kHonkamu: Menro, Ilakersl, Hapuranus, ®aiiisl, [Ipoueccsl.

Ha manenn MeHIO MOXHO YBUIETH IMOJb30BATENs, MOJ KOTOPBIM OTKPBITA
Tekymas ceccus Loginom, xomanay Hawamo ans mepexojia Ha JOMAIIHIOIO
CTpaHMIly, KOMaHy BbI30Ba CipaBKM, IIYHKT 3aaTh BONMPOC (OTKPHIBAET CEPBUC
Bormpoc & OtBer), myHkT O nmporpamme (OTKpBIBAET CTPAHUILY ¢ MHPOpMaLIUEH O
Bepcun Loginom, pegakiiuu u 1p.) ¥ KoMaH1y BbIxoa (3akpbeIBaeT BCe MAKETHI).

Haxarne nHa kHomky IlakeThl OTKpPOET CHHCOK KOMaHA Aisi pabOThI C
naketamu. Ilakem — 310 BaxHoe moHsATHE MiaTdopmel Loginom. IlpencraBiser
co0O0l KOHTEWHEep NIl COCTAaBHBIX YacTeil mpoiiecca oOpabOTKM JaHHBIX, (ailn c
pacumupenuem *.1gp.

Bribepem makeT, 4YTOOBI CTadM JOCTYIIHBI KOMAHJBI COXPaHEHHUS
(pucyHoxk 2.3).

B

< ) MakeTsl Packagel
Haeurauus + [105aenTL MOAYNb
Hauano MeTka 06n3¢Th BUAUMOCTH

= %3 NakeTsl Nanemawune

Bribepem Haw nakeT, yTobel cTanm

MepemenHbie
AOCTYNHLI KOMaHObl COXpaHeHWA

Ceblnkn "
® OTHPLITHIA
OT4eThl

| —+—+——

Mopynel
+ CueHapni
s MNogknwoyeHus
+ KOMMNOHEHTEI
Bab-cepencel

+ D3Nk

Pucynok 2.3 — Co3nannsiii [Taker

AKTUBHBIN MAKET MOKHO COXPAHUTH MO TEKYIIUM UMEHEM (KOMaHa MEHIO
Coxpanutp) uinu noj ApyruM uMeHeMm (CoXpaHUTh KaK...), a TaKkKe 3aKpPbITh.
Kpome Toro, ¢ moMouip0 COOTBETCTBYIOIIUX KOMaH]I OJTHOBPEMEHHO COXPAaHUTH
WJIU 3aKPBITh BCE OTKPHITUE MAKETHI.
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Bce neiicTBust, KOTOpBIE MOKHO ITPOBOJUTH C MAKETaAMH, TAKXKE IOCTYIIHBI Ha
MAHEIU UHCTPYMEHTOB (PUCYHOK 2.4).

naKeTb‘ _

5 MakeTs!

Haeurauma | 4] Cozgate |~ g OTKpbITE | Coxpamnte |~ |l CoxpannTeBce  (H) ABTocoxpaHeHme &5 C

Ha4ano Bepcus Ony6nukoeaH fNokans
= Bce nelcTemaA, KOTOPbIE MOMHD
- Packagel NpoBOANTD C MAKETAMU, TAKHE
Mepemensie [OCTYMHbI Ha MaHeNn MHCTPYMEHTOB
Cebinkmn

OT4eTr

| ——t—

Moaynel
+ CueHapui
+ Noarn4eHua
+ KOMMNOHEHTEI
BeG-cepBMChl

+ Qaine

Pucynok 2.4 — I1laHenb MHCTPYMEHTOB

Haxxatne na kHomky HaBMrammsi OTKpOET JIPEBOBHIHYIO CTPYKTYpPY
O00BEKTOB. DTO TaK HA3bIBAEMOE 0epeeo hnakemos. BEepXHUM Y3JIOM SBIISIOTCS
MMEHa nakeToB, o ymonuanuto Packagel, Package2 u ap.

CrnieBa OT 3HAYKOB HEKOTOPHIX OOBEKTOB €CTh 3HAYOK +, KOTOPBIN yKa3bIBAET
Ha Hanuuue wuepapxuu. llleNkHyB Ha HEM JIE€BOW KHOMNKOW MBIIIM, MOXHO
pa3BepHYTh BETBb JOUEPHUX OOBEKTOB. [IOBTOPHBIN 1IEITUOK MO3BOJUT CBEPHYTH
BETBb.

Kax b1 maker coCTOUT U3 MOAYJIEH, OTUETOB, CCHUIIOK U IIEPEMEHHBIX.

Mopayau. Moayns BKIIIOYaeT B ceOs:

o Cyenapuii — IOCIEN0BATEILHOCTH I1ar0B IO 00padOTKEe JaHHBIX;

o Ilookntouenus — HACTPOCHHBIC UCTOYHUKY Y TIPUEMHHKHU JaHHBIX;

o Komnonenmsi — IpON3BOIHBIE KOMITOHEHTHI, JOCTYITHBIC B TEKYIIEM
MOJIyJIE.

Kaxxp1it makeT coiep>KUT XOTs Obl OJIUH MOAYJIb.
Otuerbl. OTUETHI NPEACTABIAIOT COO0N BU3yaIU3aTOPbl, HACTPOEHHBIE IS
Habopa JaHHBIX U 100aBJIEHHBIC B IPYIIIY OTYETOB.
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Ccebliaku. CCbUIKM NPUMEHSIOTCS JUIsl NMOAKIIOYEHUS JIPYTUX ITAKETOB C
LEJIbI0 UCIIOJIB30BAHUS UX 3JIEMEHTOB B TEKYILIEM MaKeTe. JJOCTYIMHOCTh 3JIEMEHTOB
OTIPEIETSETCs CelUaIbHBIMU MOIM(UKATOPAMH JJOCTYTIA.

Ilepemennblie. CymiecTByeT HECKOJIBKO KaTeTOpuii mojp3oBaTeneit Loginom.
JIuiy, npuHUMalOLEMY pellIeHus1, — MoJib3oBarento Loginom Viewer — noctynex
TOJIBKO TIPOCMOTP T'OTOBBIX OTYETOB, IIOATOTOBJICHHBIX AHAIWTUKOM. MHOrma mis
oTyeTa TpeOyeTcs 3aJaTh HEKOTOpbIE IapaMeTphbl, HalpuMep, AUana3zoH Jar,
KOTOpbIE HEOOXOAMMO BKJIIOUUTH B OTYET. DTH NapaMeTpbl aHAIUTUK CO3AAET B
Ka4yeCTBE MEPEMEHHBIX MPU HACTPOUKE JIOTHUKU 00paOOTKH TaHHBIX, a MOJIH30BaTEIb
Viewer MOXeT 3a7aTh UX 3HaUCHMsI, iepeias B [lepemenHble.

Bxnagku pacnosnokeHsl B CIEHMAIBHOM BepxXHEW 30HE. Kpome HHUX, TaMm
HaxXOJUTCS aJpecHas CTPOKAa C KHONKAaMHU JUIsl HaBUTAlMU IO JIEPEBY IIAKETOB
Hagepx, Ha3zaag, Brnepen. OHu mo3BOJSIIOT clenaTh OJUH MIAr B IPSMOM HWIIA
0oOpaTHOM HampaBJICHUM, JTUOO MOJIHATHCA HA CaMblii BEpXHHUM YPOBEHb K CIIHCKY
IaKeToB. TaM e pacIonoKeHa KHOIIKA COXPAHEHMSI TEKYIIETO MTaKeTa.

YTOOBI OTKPBITh COAECPKUMOE OOBEKTA, 3HAYOK KOTOPOro OTOOpa)aercs B
o0JlacTU TMPOCMOTPA, JABAXKIbI IIEJIKHEM Ha HEM JIEBOM KHONKOW MBIIIN
(pucyHoK 2.5).
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Pucynok 2.5 — OTKpbITHE COEPKUMOTO 00BEKTa
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Cuenapuil o yMOJIYAaHUIO ITyCTOM, a CJIeBa MECTO MAHEIN HABUTallMM 3aHsJIa
claii-naHens ¢ TpeMs BkiIagkamu KommonenTtsl, IIpou3BoaHble KOMIIOHEHTHI,
HoaknroueHnus.

Cyenapuii — TIaBHasi COCTaBHAS YaCTh JJI0OOT0 MOIYJIs, TPEICTaBISIET COOOM
MOCJIEIOBATEILHOCTD IIAr0B M0 00Pab0TKE JaHHBIX. DTH IIaru 334a0TCS Y3JIaMU U3
KOMITIOHEHTOB: CTaHAApTHbIMKU (M3 chucka Ha mnaHenun KoMIoOHeHTBI) wWiIn
MPOU3BOAHBIMU. B mepBOM MPUONMKEHUU TIOJT HPOU3BOOHBIMU KOMHOHEHMAMU
OylneM TMOHUMAaTh IOJIb30BATEIbCKAE KOMIIOHEHTBHI, CO3JaHHblE Ha OCHOBE
cra"aapTHeiX. [Ipu ucnonp3oBanuu 6a3 U APYTUX MPOMBIIUICHHBIX HWCTOYHUKOB
JAHHBIX MOTYT TaK)Xe MOHAI00UTHCA y3JIbl TIOKITIOYCHHH.

CrangapTHble KOMIIOHEHTHI OOBEAMHEHBI B JIornyeckue rpynnsl: UMmopr,
Tpanchopmanus, Data Mining u npyrue.

IIpoekTupoBaHue CLEHApHUs BENETCA B CIIELMAIBHOM 30HE, WINH o0d1acmu
nocmpoenus cyenapusa. KoMnoHeHT npu J00aBICHHH B 00JAacTh IOCTPOCHUS
IIPEBPAILAETCS B y3el.

Jlo6aBUTh y3en B CLEHapuil MOXHO AByMs criocobamu. IlepBwiii — uepes
Drag & Drop: 10CTaToO4YHO MEPETAIUTh MBIIIBIO HY>KHBI KOMIIOHEHT B 00JIacTh
nocTpoeHusi (pUCyHOK 2.6). BTopoil cnoco0 — BbI3BaTh KOHTEKCTHOE MEHIO JJIs
HY’>KHO KOMIIOHEHTA ¥ Ha)KaTh KoMaHay Jl00aBUTH y3eJ1 B CLHeHAPHIA.

-
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OobaBnTk y3en B cLEHaPUIA MOMHO ABYMA cnocobamu.
MNepBblil — yepes Drag & Drop: AOCTaTOYHO NepeTallMTh
MbllUbKD Hy’)KHbH‘:I HOMNoHeHT B obnactb NOCTpPOEHWA.

——

Pucynok 2.6 — Co3ganue y3mna B 00J1aCTH IOCTPOEHUS CLIEHApUS
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Kaxnpiii y3en B cleHapuu MOKeT paboTaTh C HECKOJIbKUMH BHUIAMH
00BEKTOB, OCHOBHBIMU M3 KOTOPBIX SIBJISIOTCS JBa: HAOOP JaHHBIX U TIEPEMEHHBIE.
Hannuue Tex uim MHBIX 0OBbEKTOB Yy y371a OMIIMOHAIBFHO U 3aBUCUT OT KOHKPETHOTO
KOMITOHEHTA.

[lepeqaua 3TUX OOBEKTOB MEXAYy KOMIIOHEHTAMU OCYIIECTBIISICTCS
MOCPEJICTBOM HOPMOE, U JIJIsl KaXKI0T0 BUAA 00bEKTa UMEETCsl CBOE Trpaduueckoe
o0o3HaueHue nopra. Tak, Ajig HAOOpa TAHHBIX 3TO HPAMOYZOIbHUK.

HecmoTpsi Ha TO, 4YTO Trpynnm KOMIIOHEHTOB Ha CJailj-MaHeld MHOTO,
CYILIECTBYET TOJBKO TPU THUNA JNEUCTBUN B CLEHApUU: UMHOpmM, 0Opabomka W
akcnopm. Tak, KOMIIOHEHTBHI UMIIOPTA TOJIBKO «OTAAIOT» HAOOp JAHHBIX, TOITOMY
IPSIMOYTOJIBHUKH (BBIXOAHBIE TIOPTHI) Y HUX CHpasd.

Hao60poT, KOMIOHEHTBI 3KCIOPTa TOJIBKO «IPUHHUMAIOT» HAOOp JaHHBIX,
MO3TOMY HPSIMOYTOJIbHUKH (BXOJHBIE MOPTHI) Y HHUX ceea, U TPOIAOKUTH
CLIEHAPHI 110CJIE HUX HEBO3MOKHO.

Hakonern, KoMIOHEHTHl 00paOOTKU MMEIOT KaK BXOJAHBIE, TAK U BBIXOJHbBIE
MOPTHI, TO ECTh NPSIMOYTOJIbHUKH UMEIOTCA Ha KaXJI0W U3 CTOPOH: CJIEBA U CIIPaBa.
W ckiroueHne COCTaBISAIOT HECKOIBKO KOMIIOHEHTOB IPYIITbl Y IPaBJIeHUe: TOPTHI
MOSIBJISIFOTCS TOJBKO MOCIIE€ HACTPOUKH TAKUX Y3JIOB.

JIrob0# y3en, ¢ KOTOPbIM Mbl XOTUM IPOU3BOJUTH KaKHE-TUOO JEUCTBUA,
CHauaja Hy>KHO BBIJICIHTb, IIEJIKHYB 10 HEMY MBIIIKOMN.

Ero rpanuiel ctaHyT rory0oro 1BeTa, a Ha MECT€ MKOHKH HOSIBSTCS YEThIPE
KHONKM. Hampumep, nepsast kHonka — Buinoanume y3en. J1o nepeBoja ysia B
aKTUBHOE COCTOSIHHE, TO €CTh BBIMOJIHEHUE PACUETOB, KOTOPHIE B HEM 3aJI0KEHBI.

[locnenoBarenbHOCTh ~ OOpaOOTKM  JTaHHBIX  TpeOyeT  CBS3BIBAHMS
KOMIIOHEHTOB MEX1y co00ii. Jlenaercs 3To cHOBa uepe3 mexanu3Mm Drag & Drop:
YACPKUBASI HAXKATOM JIEBYIO KHOIIKY MBIIIM Ha BBIXOJAHOM NOPTE, MOJBEIUTE €€ U
«HAJIOKUTE» MOBEPX HYKHOT'O BXOJTHOT'O TIOPTA APYTOro KOMIOHEHTA (pUCYHOK 2.7)

TekcToBbIA
daiin rpynnupoekxa

PucyHnok 2.7 — YcTaHOBIIEHUE CBA3U MEXAY y3JIaMu

YiaanuTe CBSI3b JIETKO, [JIi 3TOTO HYXKHO €€ BBIICJIWTh W HaXaTb
COOTBETCTBYIOIIYI0 KOMaHAy. BbljeneHHass CBsI3b  OTMEYAaeTCs  3€JIeHOM
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MYHKTUPHOW JTUHUEH. DTOM K€ KOMAHIA0M MOXXHO YJAJUTh y3€J, MPeIBapUTEIbHO
BBIJICIIUB €TO0.

[Tocne 3amycka y3nma Ha OOpaOOTKY OH MOXET MHPUHATH OJHO M3 JBYX
COCTOSIHUM: YyCIIEIIHOE WK HeycrnemHoe. Ha pucyHke 2.8 nmoka3zaHO HEYCHEIIHOE
COCTOSIHUE — KOHTYpPBI y3Ja CTAJIM KPAaCHBIMHU. Y3HaTh NPUYHMHY 3TOTO MOKHO,
HaXKaB Ha HUKHIOIO 00JIaCTh C UKOHKOM 3Hauka «!». [losiBUTCS MOJanbHOE OKHO C
COOOIICHHEM O MTPUYUHE COOBITHUS.

TeHCTOB kIR
dainn

&

o

Pucynok 2.8 — HeycneniHoe cocTostHUE y37a

Ecnu y3en orpabotan ycremmHo, ero KOHTYp CTaHeT 3eleHbIM. KOHTypbI
MOPTOB TaK)K€ CTaHYT 3€JICHBIMH, YTO O3HAYAET, YTO OHU aKTUBHPOBAHBI, U B HUX
€CTh KaKue-TO AaHHbIe (PUCYHOK 2.9).

TeKCTOBbIA
dann

®

Pucynok 2.9 — Ycneninoe coctostHue y3na

B TakoM coOCTOSHUM KHONKAa BBIMOJHUTL Yy3eJ 3aMCHSCTCS Ha
JleakTUBMPOBaTh Yy3eJd. OJTO TMEpeBOJ y3Jla B HEAKTHBHOE COCTOSIHHE C
OCBOOOYKICHHEM 3aHITBHIX MM CHCTEMHBIX pecypcoB. IIpu JneakThBanuy JaHHBIC
CTaHOBSTCS HEJAOCTYITHEI.

Korma o6paGoTka B y3le 3aHUMAaeT NPOJOJDKUTEIHLHOE BpEMsi, €ro
BHYTPEHHSIS 9acTh MMPEBPAIIACTCS B MHAUKATOP Mporpecca BeImoaHeHus. Ha BpemMs
00paboOTKH y3el OJIOKHPYETCS: €ro HeIb3s OyAeT OTKPBITH JJIsl iepeHacTpoiiku. O0
HTOM F'OBOPUT UKOHKA C «3aMKOM.

Tenepb KpaTKO OCTAHOBMMCS Ha BOIPOCE HCIIOJIb30BaHHS IEPEMEHHBIX. B
Loginom mnepeMeHHbIC HUIPAIOT BAXKHYI POJb IMPH CO3JaHUU JUHAMHYCCKHX
clicHapueB. B kaaoM y3je MOXKHO HCIOJIB30BaTh nepeMeHHble. Ho HauHeM Mbl
3HaKOMCTBO CHUMH C HabOpa W3 MATH MOPTOB, KOTOPHIC BCETJa MPUCYTCTBYIOT B
mo6om monyie — Ilepemennsie cuenapusa (pucynok 2.10).
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Pucynok 2.10 — ITepemeHHbI€ clieHApUs

Ilepemennan — 00BEKT, KOTOPHIA MOXKET COACPIKATH TOJIBKO OJHO 3HAUCHUE
JUIsl BBIYUCIIEHUH. B 3TOM MX OCHOBHOE OT/IM4Me OT Habopa AaHHBIX. B ocTaibHOM,
OHU TOYHO TaK >K€ MOTYT IIEPEaBaThCS U3 y3J1a B Y3€J U UCNOJIb30BAThCS BHYTPH.

[TopThl, KOTOPBIE B3aMMOACHCTBYIOT ¢ HAOOpaMK MEPEMEHHBIX, rpaduuecku
O0TOOpaXKaroTCs MOTYKPYroM (pucyHok 2.11).

BXOAHOI MopT
BbIXOOHOM NOpT

Pucynok 2.11 — BXoHOM 1 BBIXOHOM OPTHI

BbIX0IHOM MOPT [711 MEPEMEHHBIX MOXET MMETh JIMHUIO CBA3M TOJIBKO C
BXOJIHBIM ITOPTOM JJIs1 IEPEMEHHBIX (PUCYHOK 2.12).

BoinonHexue TeKCTOBbLIA
NpoTpamMMsi dann

»

Pucynok 2.12 — [Ipumep CBSI3M BBIXOIHOTO MOPTA
2.3. KommnoneHT u y3eJ B Loginom
Komnonenm — »nsnement Loginom, mnpeaHa3HAaYeHHBIM I 00paOOTKH

JIAHHBIX U COJAEpKAalllMil ONpeaeeHHYI0 JOTUKY. KOMIOHEHTHI pacronaratorcs Ha
claii-nmaHes Iy B JEBOM YacCTH MPOTrpaMMHOro okHa (pucyHok 2.13).
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— HWmnopT
i€ 1C 3anpoc
Ba3a gaHHbIX

TexcToBbIA Qaiin

Deductor Warehouse
¥), Excel dain
| Loginom Data daiin
|, XML daiin
- TpaHchopMauma
Fpynnupoexa
Data v Bpema
[NononHeHne AaHHBIX
3ameHa
Kanekynarop
Kpocc-tabnuuya
O6reguHeHne
MapaMeTpel nonen
PazrpynnupoBsKa
Ceeptxa cronbyoe
CrONb3ALWEe OKHO

Cnnanne

Pucynok 2.13 — KOMIOHEHTBI

CranpapTHble KOMIIOHEHTHI BKJIIOUEHBI B cOcTaB Loginom u pacnoJiararorcs
Ha Bkiaagke KommoHenTbl. IIpou3BoiHbIE KOMIIOHEHTHI OTPaKAOTCS Ha
COOTBETCTBYIOIIEH BKJIAJAKe. OHM CO3AAOTCS IOJIB30BATEISIMU M3 JK3EMILISPOB
CTaHJAPTHBIX KOMIIOHEHTOB M COJEP/KAaT ONPEAEICHHYIO I0CIEN0BATEIBHOCTh
00pabOTKH aHHBIX. Bce mpon3BoAHbIE KOMIIOHEHTBI CIPYNITUPOBAHbI IO MAKETaM.

DK3eMIUISIp KOMIIOHEHTa, KOTOpbIH MOMELIEH B 00JacTb IOCTPOCHHUS
CLIEHApHsl, Ha3bIBACTCS Y3/710M. Y3€l1 UMEET BXOJHBIE W/WIH BBIXOJHBIE IOPTHI,
HACTPOMKHM MO yMOJYAHHUIO, a TaKke HHTep(eiic M3MEHEHHsS HACTPOEK B BHUJE
IIOIIarOBOT0 MacTepa.

C y310M MOXHO TPOBOAUTH pPAa3jIUYHbIE JCHCTBUSA: HAcTpauBaTh,
MEPEMMEHOBBIBATh, YAAIATH U JIP.

[TocnenoBaTenbHOCTh Y3JI0B CO CBA3SIMU 00pa3yeT clieHapuii oOpaboTKH
JTAHHBIX.

I'paduueckuit y3en mpeacTaBisieTcsl MUKTOTPAMMOM C YKa3aHHEM METKH,
BXOJHBIX U BBIXOJHBIX MOPTOB. BXOMHBIMH U BBIXOJAHBIMHU MOPTAMU y3Jia MOTYT
ObITh MOJKIIIOUEHHUS, HAOOPBI NAaHHBIX, MEPEMEHHBIX W JIepeBO JaHHbIX. [lopT
Ka)KJI0TO BUJa 0003HAYAETCSl COOTBETCTBYIOIIEH MUKTOrpaMMoit (pucyHok 2.14).

5223 gaHHe

(1]
2 Tl
(3§

Pucynok 2.14 — [Ipumep BXOIHBIX MOPTOB y3J1a SK3EMIUIsIpa KOMITIOHEHTa «ba3a
JAHHBIX»
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BreixogHple TOPTHI THMA TOIKIIOYEHHE MOTYT OBITh TOJBKO Yy Y3JIOB
noAKTF0YeHUH. [[j1s1 G0JIBIIMHCTBA y3710B OCHOBHBIE TTOPTHI — 3TO HAOOPHI TAHHBIX U
nepeMeHHbie. KommuecTBO BXOAHBIX W BBIXOJHBIX TIOPTOB BapbUPYETCS U
onpenensieTcs GQyHKIUOHAIOM y3Jia (pucyHOK 2.15).

Ycnoeue

i 4)
0 (5

A
0

.0

Pucynok 2.15 — ITpumMep BBIXOJHBIX MMOPTOB y3J1a AK3EMILIsIpa KOMIIOHEHTA
«YcioBue»

[TopT MOXeET HaXOIUTHCS B OJTHOM M3 JIBYX COCTOSIHUM: cKoHguzypuposan /
He CKOHguzypuposan.

CKOH(pUTYPUPOBAHHBIM IMOPT MOXKET OBITH:

o 110 YMOJIYaHUIO (HACTPOMKHU OYIyT B3ATHI IO YMOJYAHUIO);

o €CIM TIOAKJIIOUY€HA CBSI3b — TOrJA HACTPOMKHM TMepenacT y3el, OT
KOTOPOTO UJET CBS3b.

CxoH(MUTypUPOBaHHBIA MMOPT MOXKET ObITh @KMUEHbIM (JIAaHHBIC €CTh;
OTOOpaXaeTcs 3€JICHBIM I[BETOM) UJIU HeaKmueHwviM (JaHHBIX HET; OTOOpakaeTcs
CEPBIM I[BETOM).

HeckoH(purypupoBaHHbIi mopT  0OBOAMTCS KpacCHOW  paMKOH
(pucyHoxk 2.16).

oginom Data Kanbkynsatop

baiin Loginom Data
CKOHGUIYPUPOBAHHBIE NOPTHI " dait
s el HecKoHhUrypupoBaHHbIiA

. -{.‘ MOTYT BbITE aKTUBHBIMUW AaMe
CKOHUrypHPOBaHHEIR a & Cryuae oWwNBKY \ nopt
""u

HeaKTUEHbIN nopt
BbIMNONHEHWA KOMNOHEHTA

A

Pucynox 2.16 — [Ipumepsl CKOHQUTYPUPOBAHHOTO U HECKOH(DUTYPUPOBAHHOTO
nopra

CyuiecTByeT Takke MPOMEKYTOYHOE, COCTOSIHHE, KOrjJa MOPT YACTHYHO
ckoHurypuposan. [Ipu nobapnenun y3ia B 00J1aCTh TOCTPOCHHUS €T0 BBIXOTHBIC
OPTHI HAOOPOB JJAHHBIX BCEr/la YaCTUYHO CKOH(PUTYPUPOBAHHI.

Ecnu asst BeINONMHEHUS y371a HEOOXOAMMO OIKIIOYUTH CBSI3b K MOPTY, TAKOH
NOPT Ha3blBaeTCs 00M3aTeJbHBIM U OTOOpakaeTcs CIUIOIIHOM  JMHHEH.
Heo0s13aTesibHBIE TOPTHI OTOOPAXKAIOTCS TYHKTUPOM.

KonuvecTBO NOPTOB y371a MOKET ObITh (PUKCUPOBAHHBIM UITM TUHAMUYECKHUM.
J100aBUTH MOPT MOKHO C MOMOUIBIO0 KHONKH Wiu ripuema Drag & Drop.
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Korna Ha BXozae y3na HeT 00s3aTeNbHBIX MOPTOB, HO MUMEETCS HECKOJIBKO
HEO0O0s3aTeIbHBIX, TOJIKEH ObITh CKOH(MUTYPUPOBAH XOTS ObI OJJUH U3 HUX.

JItoboif  MOPT MOXKHO  TEPEUMEHOBAaTH C  TMOMOIIBI0  KOMAaH/IBI
PenakTupoBaHue MeTKH MOPTA...

[Ipy HanuuuyM y y371a HECKOJBKUX MOPTOB IMOJIE3HO U3MEHITh UX METKHU B
COOTBETCTBUM C HaOOpaMu JIaHHBIX, KOTOpPbIE 0KHUJAIOTCA Ha Bxoje. Hampuwmep,
Tpanzakuum vwiu Karanor ToBapos.

VY3en MOXHO nepeodyuamp. OTa (QYHKIUS HUCHOJIB3YETCS IJs y3JIOB,
OCHOBaHHBIX Ha OOy4YeHHH (HEHPOHHBIE CETH, JEPEBBbS PEIICHUH U TpoUee).
[lepeobyuyenne 0cOOEHHO HEOOXOAMMO B TEX ClyyasX, KOTrJa HaOOp JaHHBIX
U3MEHUJICS, U TpeOyeTcs MepecTPOUTh MOJIETh Ha HOBBIX JaHHBIX.

Ecnu HE00X0AMMO MONYYUTh UACHTUYHBIN y3€J1 ¢ TAKUMU K€ HaCTPOMKaMHU
U CBOWMCTBAMHU, €T0 MOXKHO KJAOHUpO8ams WU Konuposeams. Ilpyu KIOHUPOBaHUU
CBSI3U, UAYLINE K Y3IIy, COXPAHSIOTCS, P KOMMPOBAHUH — HET.

JUis KIOHUPOBAHUS CJIENYET BBIIEIUTHh HYXHBIA y3€]1 U BbIOpaTh KOMaHIy
KionupoBarts y3eur.

Jist ynobctBa pabOThl MPEIyCMOTPEH psAl JEHCTBUA C TPYNION Y3IOB,
HaXOSIIUXCS B 00JIaCTH TOCTPOCHUSA. ITHU IEHCTBUS TIOMOTYT COKPATUTh BpeMsl Ha
MoU(UKALMIO CLIEHAapHsl, CTPYKTYPHUPOBATh €0 U CAENaTh 00JIee HarJISIHbIM.

JInst Kaka0To y3Jia MOKHO HAaCTPOUTH MOOUpuKamopsl 0ocmyna, KOTOpbie
OIpeeNsAoT 001acTh €ro BUANMOCTH. biarogaps 3ToMy cTaHOBUTCSI BO3MOXHBIM
MHOTOKPAaTHOE UCIIOJIb30BaHUE y3J1a, HAPUMED, YEPE3 CChUIKY Ha HETO B CLIEHAPUU.

Hactpoiika momudukaropa mocTymna mpoBoauTcs uepe3 MeHio Jlpyrue
NEeHCTBUS.

Jl7is omepaTMBHOTO JOCTYIA K JaHHBIM BBIXOJIHBIX MOPTOB 0€3 HACTPONKHU
BU3YaJIH3aTOPOB MpPEeIyCMOTpeHa (YHKIUS ObICHIPO20 NpOCMOmMPA: HAKATHEM
OpaBod KHONKOM MBIIIM Ha MOPTE M BBIOOPOM COOTBETCTBYIOLIETO ITYyHKTa
KOHTEKCTHOI'O MEHIO, JHOO JBOWHBIM Ha)KaTHEM JIEBOM KHOIIKOM MBIIIN
(pucynoxk 2.17).

3KCNOpT B

Wmnopt MapameTpbl —
Excel

PacyeTsl

AaHHBX nonen

.f;l _"; ELICTPLIA NPOCMOTP | ‘o
HacTpouTe NOPT.

#' PenakTupoBaHWe METKM NOpTa...

Pucynox 2.17 — @yHK1us ObICTPOTO TPOCMOTpPA
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2.4. IlepBblii cueHapuii B Loginom

Ha pucynke 2.18 npeacraBinen npumep cuenapus. 1lo cyrtu, cuenapuit —
HAaOOp VY3JI0B, CBSI3aHHBIX MEXIY COOOM W BBICTPOCHHBIX B OMPEICICHHOU
MOCJIEA0BATENBHOCTH, KOTOPAs MO3BOJISET PEIIUTh OCTABIECHHYO 3a1auy. Kax bl
y3€JI OTBEYAET 3a KOHKPETHBIN 1Iar aJrOpuTMa PELICHUS 3a1a4u.

TEKCTORLIA

dain

a MapaMeTpel

none

@UNLTP CTPOK

CopTupoeka

TeKcToBLIA
dain

B

Pucynok 2.17 — IIpumep cuenapust

[IepBbIM HzET y3e1 mMnopTa. B cieHapuu ux MokeT ObITh HECKOJIBKO, U OHU
MOTYT OBIThb pa3HbIX BHJIOB — B 3aBUCHMOCTH OT (opMara JAHHBIX, KOTOPBIH
HE00XO0AMMO UMITIOPTHUPOBATb.

OcHoBHasi 4YacTh CcHeHapusi — Tpynna Yy3JoB OOpaOOTKM [1aHHBIX.
Jlornyecku mNpaBUIbHBIA HAO0OpP M TOCIEIOBATEIBHOCTh Y3JIOB OTBEYAIOT 32
KOPPEKTHOE PELICHUE 3aJaUH.

IHocnennsiss 4actb — Yys3en 3kcnopra. OH OTBEYaeT 3a COXPAHEHHE
PEe3yJIbTaTOB 00OPaOOTKH BO BHEITHUIN MCTOYHUK.

B roroBom cueHapuu He Bceria IpuCcyTCTBYIOT BCE TPU TUIA IEUCTBUM. Y 371a
UMIIOPTAa MOKET HE ObITh, €CJIM B PAaCUYeTaX MCIOJb3YIOTCS TOJBKO MEPEMEHHBIE.
VY3en skcnopra OTCYTCTBYET, KOTJAa HYXHBI TOJBKO OTYETHI, KOTOpbIE ya00HEe
IPOCMATPUBATH HEMOCPEICTBEHHO B MPHJIOKEHUH. MOTYT OTCYTCTBOBATh JaKe
y37bl 00pabOTKM — B cllydasiX, Korja HeoOXOJAMMO TOJIbKO M3MEHHUTh (opmar
JAHHBIX.

CoznanuM HOBBIM MAaKET W PACCMOTPUM BCE YKa3aHHBIE 3TaIlbl MOAPOOHEe
nyTeM CO3AaHMs HeOOJbIIOro cieHapus. MTak, nmepBoe — 3T0 UMIOPT JTaHHBIX.

CyuectByeT 7 cTaHAAPTHBIX KOMIIOHEHTOB JUISl CO3/IaHMS Y3JIOB MMIIOPTA
(pucynok 2.19).
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71 Excel daitn
~ Loginom Data dain
XML dain

Pucynok 2.19 — KoMnoHeHTHI AJisi CO34aHusl y3JI0B UMIIOPTa

KoMImoneHTsl WMIIOpTa MOXKHO YCJIOBHO TOJCIWTh HA JBE TPYIIIHI:
KOMIIOHEHTBI, JUIsI KOTOPBIX TpeOyeTcs MpeABapUTEIbHO HACTPOUTD MOAKIIOYCHHUE;
KOMITOHEHTHI, JUIsl KOTOPBIX OHO HE TpeOyeTcsl.

K nepgoii rpynmne otnocstes: 1C 3anpoc, baza gannsix, Deductor Warehouse,
XML daiin. Bo Bropyto rpynmy Bxonsat: TexcroBsiii daiin, Excel daiin, Loginom
Data caiin.

1C 3anpoc. KoMnoHeHT npenHa3HaueH Jjisl uMnopTa u3 0a3el faHHbix 1C.

Bba3a naHHbIX. DTOT KOMIIOHEHT TMO3BOJISIET UMIIOPTUPOBATH JaHHBIC U3 0a3
JTAHHBIX PA3JIUIHBIX THIIOB.

Deductor Warehouse. 210 cobctBeHHBIN (popmaT XpaHWIUIA JAHHBIX,
crienuanbHO pa3paboTaHHbIN s ucnoiab3oBanus ¢ Loginom u Deductor. Uepes
JTAHHBIM KOMIIOHEHT OCYIIECTBIsieTCsl nmoAkiIoueHue k Data Warehouse, kotopoe
OBLJIO CITPOEKTUPOBAHO HA MPEJBITYIIIEM MOKOJICHUN aHAIMTUYECKOHN TUIaTPOPMBI —
Deductor (ma 6a3ze Firebird, MS SQL, Oracle). BaxHo: B aHaIUTHYECKOM
miatpopme Loginom Ha TEKymuid MOMEHT BO3MOXHO JIMIIL HWMIIOPTHPOBATH
naHHble u3 xpanwimma gaHHeix Deductor Warehouse. [lonnas noaneps:xkka 3Toro
dbopmara ectb B ananuTudeckoi miardopme Deductor.

XML d¢aiia. [Ipegnaznauen ayisg ummnopTa xml-¢aios.

TexkcroBblii (paitn. KommoneHnT npegHazHaueH s uMropra ¢GaiaoB B txt
wi  csv-opmare, CTPOKM U CTOJOIBI JAaHHBIX B KOTOPBIX Pa3JIeJICHbI
OJTHOTUITHBIMH CHMBOJIAMH-Pa3ICTUTEIISIMH.

Excel ¢aiia. [To3ossier umnoptupoBats ¢aiinsl B XIs i xlsx ¢popmare.

Loginom Data ¢aiin. KomnonenT anga umnopra ¢aidjoB B cOOCTBEHHOM
dbopmare (pacmmpenue daiina *.1gd).

Oto dopmar, pazpaboranublit 1 pabotel ¢ Loginom. Ero ucnons3oBanme
o0ecreuynBaeT MaKCUMAJIbHYIO CKOPOCTh UMITIOPTa U AKCIOPTa JaHHBIX. CKOPOCTH
oOMeHa wHpopMmaiuerr B OO0IIEM cllydae OTPaHUYMBACTCS TOJIBKO CKOPOCTHIO
paboThl TMCKOBOM MOJCHUCTEMBI M TOPA3/I0 MEHBIIE 3aBUCUT OT 00beMa JaHHBIX,
yeMm mpu pabote ¢ mpounmu Gopmartamu. braromapss BCTpOESHHBIM alTOpPHUTMAaM
cxatusi pazmep ¢aina B lgd -hopmare Takxke OyaeT MeHbIIE, 4YeM TOT ke Habop
JAHHBIX, XpaHUMBIH, HApUMeEp, B (opMaTte Csv.
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LGD-daiin yxe coaepxutr B cebe¢ BCIO HEOOXOAUMYI HH(POPMAIUIO O
napameTpax nojei Habopa JaHHBIX (MM IOJIs, METKA, TUIl JAHHBIX U TaK Jajee),
YTO TO3BOJISIET BBINOJHATH 3KCIOPT M HUMIIOPT JAHHBIX C MHHHMaJIbHBIMU
HACTPOWKAMMU.

CozpmaguM y3el uUMIOpTa IMyTeM J00aBieHHs B 00JacTh MOCTPOEHUS
koMmnoHeHTa TekcToBbIi ¢aiia u nepeiiaeM B ero HacTpoiky (pucyHok 2.20).

Pucynok 2.20 — Co3nanue y3ina cueHapusi TekcToBblil daiin

B napamerpe Umsa ¢aiisia 3agaetcs nyTh K (aiiny, KOTOPbIA HEOOXOIUMO
UMIIOPTUPOBATE.

KomnoneHT ®ujabTp CTPOK NpeIHA3HA4YEeH [JIs BbIAEJIEeHUsS W3 Habopa
JAaHHBIX 3aIUCEH, KOTOPbIE COOTBETCTBYIOT ONPEACIIEHHBIM YCIOBUSIM. Y CIOBUS
3aJ1al0TCA PU HACTPOHKe y3a. @UIBTP CTPOK MO3BOJSAET Pa3AeIUTh HAOOP JaHHBIX
Ha JIB€ YaCTHU: 3aIIUCH, KOTOPBIE YAOBJIETBOPSIOT 33JaHHBIM YCIIOBHUSM, U OCTAJIbHBIE
3aIHCH.

Kommnonent CopTHpoBKa MO3BOJISIET OTCOPTHPOBAaTH HAOOp JaHHBIX IO
BO3pPACTaHUIO WM yObIBAHMIO 3HaUeHHU. COPTUPOBKA BO3MOXKHA IO OJTHOMY HIIA
HECKOJIbKUM MOJISIM.

JloGaBuM B 00acTh nmocTpoeHus y3eld MUuabTpP CTPOK U CO3/1aIUM CBS3b C
y3JI0M uMnoprta (pucyHok 2.21).

3NEKTPOIHEP...

DINETP CTPOK

PucyHnok 2.21 — YcTaHOBIEHUS CBSA3U MEXY Y3J10M PUIBTPOM CTPOK H Y3JI0M
UMITIOpTa

PaccMOTpUM HECKOIBKO YCIIOBUN (DUITBTpAIUK.
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<, <=, >, >=, = <>, YcjoBUI0 OyAyT COOTBETCTBOBATH 3alMCH, 3HAYCHUS
KOTOPBIX B I0JI€, YYaCTBYIOIIEM B (PUIBTPE, BHIOPAHHBIM 00pPa30M COOTHOCSTCS C
COJIEP>KUMBIM T10J1s1 3HAYEHUE JIsI CDAaBHEHMSI.

Ilycroii. OTOuparoTCs 3amucH, ISl KOTOPHIX B TOJIE COAEPMKATCS IMYyCThIE
3HAYEHHUS.

He nycroii. OTOuparotcs 3anucu, Il KOTOPBIX B MOJIE COAEpKATCs JTH000e
3HauY€HUe, KpOMe MyCTOrO.

B wuHTepBasie (BHe MHTepBaJia). YCIOBUIO COOTBETCTBYIOT 3allMCH,
3HAYEHUS KOTOPBIX JIEKAT B YKA3aHHOM JIMara3oHe (BHE YKa3aHHOIO JHMAIMA30HA).
Hcnonb3yeTcs A1 YUCIOBBIX MOJe U nojei tuna Jlara/Bpems.

B cnucke (BHe cmucka). OTOuparoTcsl 3amUCH, KOTOpPBIE COAEpXKaTcs B
BBIOpaHHOM CITHCKE (BHE BBIOPAHHOI'O CITHCKA).

Conep:xurt (He comep:KuT). YCIOBUE JUIsl CTPOKOBBIX Tosieid. OTOuparorcs
3aIliCH, 3HAYEHUs KOTOPBIX B JAHHOM IOJIE COZAEpKaT (HE COAEpKaT) yKa3aHHYIO
IIOCJIEIOBATEIBHOCTh CHMBOJIOB.

OtaenpHO HE0OXOUMMO 0OTOBOPUTH CUTYALIMIO, KOTAa B (GUIBTPYEMOM IOJIe
NPUCYTCTBYIOT 3HaUeHUs <null>.

[Ipu BBIOOpE AJIsE TAKOrO MOJISI YCIOBUWM <> (HE PaBHO) WJIM He COJEPKUT
HEKOE€ 3HayeHHe, B BbIXOJAHOM HaOop CoOOTBETCTBYHT YCJIOBHMI0 HE IMOMAIYT
3allMCH C IYCTHIMM 3HAYEHHUAMM B JaHHOM mnoJe. [Ipumep mnpencraBieH Ha
pucyHke 2.22.

DUNETP CTPOK
01.05.2015 Obbekr 2 1385 127,50

01.06.2015 OBbLekT 2 225 127 .50 | 01.06.2015 ObbekT 2 225127 50

01.07.2015 QBBekT 2 284 265,00 01.07.2015 OovexT 2 234 265,00

<null= OBnekT 2 202 792 50 01.09.2015 OfbekT 2 265 275,00

01.09.2015 ObbekT 2 265 275,00

Pucynox 2.22 — [Ipumep pabotsl @miibTpa CTPOK, KOTJa B (GUILTPYEMOM T0JIE
MPUCYTCTBYIOT 3HaUCHHS <null>

Bepnemcs k crenaputo. Jlo6aBuM B 00J1aCTh MOCTPOEHUSI KOMIIOHEHT
CoprupoBka. OH MO3BOJISIET OTCOPTUPOBATH 3aMKMCH BXOJHOTO Habopa JaHHBIX
MOCJIEIOBATEIBHO 10 HECKOIBKUM IOJISIM.

Casixem y3en CopTupoBKa ¢ y3710M (QUIbTpa U NepeieM B HACTPOIKy y3Jia
(pucyHoKk 2.23).
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NoTpebnenne

3NEKTPOIHEP. ..

DUNLTP CTPOK

Pucynok 2.23 — YcraHoBieHuUs CBSI3U MexAY y3J1oM COpTUPOBKA U y3JI0M
OuIbTPOM CTPOK

CozmamuMm y3en skcrnopta B Loginom Data ¢aiin B Hamem crienapuu. [1o
YMOJYaHUIO TIpU OKCIIOPTE BBITPYKAOTCSI Bce Tmoysd. Eciam Ham  HYXKHO
OKCIIOPTUPOBATH TOJBKO 4YacTh IIOJICH, HACTPOUTH HEOOXOJUMBICE MOXKHO C
TIOMOIIIHI0 HACTPOMKH BXOJHOTO TIOPTA.

2.5. Komnonenr KajabkyJsitop

Kanvkynamop — xomnoHeHT Loginom c¢ HauOosee MIUPOKON cdepoi
npuMmeHeHus. OH npeaHa3zHaueH i J0OaBIeHUs B HA0OpBI JaHHBIX HOBBIX IOJIEH,
3HAYEHUS! KOTOPBIX BBIYUCIISAIOTCA IO OpMYyJIaM, 3a1aHHBIM IIPU HACTPOMKE y3Ja.

KOMIoHEHT conepXUT psii BCTPOCHHBIX (YHKUMN MJi1 HPOBEICHUS
Pa3IMYHBIX PAcUeTOB, a TAKXKE IMO3BOJISET UCIOJIb30BaTh B (hopMyrax 3HAYEHHS
MIEPEMEHHBIX U TMOJICH, B TOM YUCJIIE MOJIEH, BEBIYMCICHHBIX PAHEE B 3TOM K€ Y3JI€.

B KaabKyjasiTope HCIONIB3YETCS MEXAaHU3M JEHUBHIX GbIYUCACHUI. DTO
O3HAYaeT, 4YTO pacyeT MNPOU3BOJUTCA TOJIBKO B MOMEHT, KOTJa HEOOXOIUMO
0TOOpa3UTh 3HAUEHHE BBIPAXKEHUSI WIIM UCTIOJIB30BaTh €r0 B IPYTOM Y3JI€ CIICHApHSI.
[Ipetimem B HACTPOKMKY y3JIa U TOCMOTPHUM, KAKUM 00pa30oM CO3al0TCS HOBBIC ITOJIS
Habopa JaHHBIX.

OcHoBHasi HacTpoiiKka y3jJa OCyllecTBisgeTcss Ha mepBoM mmare. OKHO
HAaCTPOEK COCTOUT W3 HECKOJbKMX obyactedl (pucyHok 2.24). PaccMmoTpum Hx
noapoOHee.
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Kanbkynatop

BelpakeHna fo |~ # ~ ~ + U 0 @ [# MpeanpocmoTp.. | AND OR NOT XOR | =

Mma MeTra |-_ BEAWTE KOM BLIpaxXeHWA

o

Nons/MepemeHHbie DUNLTPaUNA Y  Cnmncok GyHKUMA o LMA T

&

Mma MeTka Abs

Nons AbsErr

DATE flata AddMonth

HaTa

Ja AddQuarter

Pucynok 2.24 — Hactporika y3na koMnoneHTa Kanbkyisarop

B crnucke BbIpaXkeHUW MO YMOJIYAHUIO COJIEPKUTCS OJHO HOBOE IyCTOE
BBIPAKEHNE BEIIECTBEHHOTO TUIA. /{151 €ro pe1akTUpOBaHUS ABAXIbI IIEJIIKHEM 10
HEMY JIEBOM KHOIIKOW MBIIIIH.

PackpbiBaetcs 001acTh peJakTUPOBAHUS TAPAMETPOB BBIPAKEHHUS.

B ¢Qopmyne BblpakeHHs BO3MOXKHO HCIOJIb30BaTh CCBHUIKM Ha paHee
CO3/IaHHBIC BBIPAKEHUS MPHU YCJIOBUM, UTO OHU HAXOJATCS BBIINIE MO crucky. [Ipu
yctaHoBke (uara [IpomexyTouHoe BbIpa:xkeHHe MOXET y4acTBOBAaTh B pacueTax,
HO OHO He OyJIeT MmepeaHo B BHIXOAHON HA0Op JaHHBIX.

Bxotouenue ¢dnara KimmpoBaTth TO3BOJISIET COXPAHUTh PACCUUTAHHOE
OJIHQX/Ibl 3HAYECHHUE BBIPAXKEHUS JJISl €T0 MCIOJIB30BAHUS MOCIECIYIOMNME Y3JIaMU
U BU3yaau3aTtopamu 0e3 BIMOJHEHHUS TOBTOPHBIX BEIYMCICHUA. ITO 00ecrieynBaeT
YBEJIUYEHHE CKOPOCTH pPabOThl 3TOr0 M MOCIHEAYIOMMX Y3J0B. PexomeHayercs
BKJIIOYATh €ro MNP HUCIOJIb30BaHUU (PYHKIIMM, BBI3BIBAEMBIX KaXKIbIA pa3 MpuU
HEO0OXOIMMOCTH MOJyYCHUS 3HaUeHUs BeIpaxkeHusi, Hanpumep, Random(), Today()
U IpyTue.

[IpaBuna cocTaBieHUsS] BBIPAKEHUN COOTBETCTBYIOT OOIICHPUHITHIM B
MateMartrke. opmyra B 1IEJIOM WU apTryMEHT (QYHKIIUA MOTYT COJIEPKaTh:

o CCBUIKHM Ha NMEPEeMEHHBIC 1 T0JIsI HA0opa JaHHBIX B BUJIE UX UMEH, B TOM
YuClIe Ha MOJs, CO3JaHHble B ATOM y3ie (I10Jie, Ha KOTOPOE CChLIAIOTCA, TOJIKHO
CTOSITh B CIIMCKE BBIPAYKCHUI /10 TOJIs, B KOTOPOM MPUCYTCTBYET CCHUIKA);

o CKOOKH, ONpeesonue Nopsa10K BHIITOJHEHUS OTlepaluii;

° 3HAKM MAaTE€MaTUYECKUX ONEPALMI U OTHOIIEHUM;
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o joruyeckue onepanuu (and, or, not, xor) u 3HaueHus (true umm 1, false

unu 0);
o UMeHa QyHKIIH;
o IIEJIbIC Y BEIIECTBCHHBIE YHCIIA;
o CTPOKOBBIC BBIPKEHHS B KaBBIUKAX: «CTPOKOBOE BHIPAKCHHECY;
o OJTHOCTPOYHBIC U MHOTOCTPOYHBIC KOMMEHTAPHH.

Bce ¢yHkmmm cnmcka crpynnupoBaHbl MO KaTeropusm. [[ist Toro 4roObl
OBICTpee HalTH HYKHYIO (DYHKLMIO, MOKHO UCII0JIb30BATh (PHIIBTPALIMIO IO IEPBHIM
OyKBaM WK BBIOpAaTh COOTBETCTBYIOIIYIO KATETOPUIO.

Umsa ¢ynkuumu B o0JacTH cmMcKa BBIPAXKEHHM TMOSBISETCS BMECTE CO
CKOOKaMHM, KyJa BBOJATCS apryMEHT WM apryMEHThl. APryMEHTBI, KOTOpbIE
HEOOXOUMBI I TOW WM WUHOM (PYHKIIMH, MOKHO YBUJETh B 00JACTU ONMHMCAHUS
GyHKIUI. ApryMEHT MOXKET COZIEpKaTh T€ K€ CUMBOJIbI, UTO U (JOpMYyJia B LIEJOM.
Ecnu y QpyHKIMN HECKOJIBKO apryMEHTOB, OHU OTJIEISIFOTCS 3alSIThIMU.

C nomomipio y31a @UIBTP CTPOK HEBO3MOXXHO OT(UIBTPOBATH CTPOKH I10
3HAYEHHUIO MOJs, PABHOTO OECKOHEYHOCTU. 3aMEHHTh OECKOHEYHOCTh Ha JpPYyroe
3HAYEHUE MPU MOMOIIM y371a 3aMeHa TakKe He MOJydHuTCs, 10 KpailHell Mepe, 0e3
MCITOJIb30BAHUS PETYJISIPHBIX BBIPAXKEHUM.

Kpome toro, g ganpHeiimed o0padOTKH 00bIYHO y100HEE, YTOOBI BMECTO
OECKOHEYHOCTH NpHU JECJICHUU Ha HOJb B IOJIE TaKXKE CTOSJIO 3HaYCHUE HOJb WIIU
nycrtoe 3HadeHue. [1oaToMy, eciau ecTb BEPOATHOCTH TOIO, YTO B IOJIE-JEIIUTEIIE
OKa)XyTCs HYJIEBbIE 3HAUYECHMUS, PEKOMEHIYETCS NpH JEJICHUM MCIOJb30BaTh
dbynkuuro [FF().

PaccmoTrpum mpumep. [lycte HaM Hy’KHO MoOAenuTh noje Amount Ha moJie
Cnt, B mosie Cnt yacTh 3Ha4eHHI paBHBI HYJ0. YTOOBI B HOBOM IIOJIE BMECTO
OECKOHEYHOCTH ObLIM TMYCTbIE 3HAYEHHs, HAM HEOOXOJUMO HCIOJIb30BaTh
Boipakenue: [FF(Cnt=0,null, Amount/Cnt).

2.6. IIpakTnueckoe 3ansaTue Nel «Ilepsrlii cuenapuii B Loginom»

JIist BBIMOJTHEHUS 3aJlaHus ckavaiite Qaitn ToBapbl.txt, KOTOPBIA CONEPKUT
cleayronue noJst (pUucyHok 2.25):

o ApTUKYI — apTUKYJ TOBapa;
o ['pynna ToBapa — HAaMMEHOBAHUE TPYIIIBI TOBAPA;
° JlaTta npomaxku — narta nociaeaHen Npoaaku TOBapa.
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7Y ToBapsl » BLICTPLIA NPOCMOTP

# ApTUKYN HaumeHoBaHue fata npogamu
Menw anA Tyanetos 01.03.20

2| IT010011 Cona KanbUWHMpOBaHHaA 01.0

3| IT010012 YUCTAWMA NOPOWOK YHUBEPCANEHBIM 03.03.2017, 00:00
4| IT010013 Mukpocnpein 04.0

5 ITO10014 CpeacTeo OnA YUCTHU NAKT 05.0

6| ITD10015 NosaTop 06.03.2017, OC

7| ITO10016 CTUpaneHLIA NOPOWOK PY4HON 07.0

8 | IT010017 Mbino #uakKoe

9 | ITO10018 Meino Kyckosoe 09.03.2017, 00:0C
10 | ITO10019 OTbenuBaTents 10.03.2017, 00:0C
11 | ITO100110 3yGHas nacTa 11.03.2017, 00:0¢
12 | ITO100111 NATHOBLIBOANTENb 12.03.2017, 00:0C
13 | ITOl00112 CandeTku BymamHee 13.03.2017, 00:0¢
14 | null CTMpankHbIi NOPOWOK YHUEEPCaNbHEINA 14.03.2017, (

15 | I1TO100114 CpeacTeo ONA MEITbA NOCYasl 15.03.2017, 00:00
16 | ITO100115 CpeacTeo 4NA NPoOYUCTRY TpyD 16.03.20

17 ITO100116 MNep4aTHW THAHEEbLIS 17.03.2017

18 | ITO100117 AHTHCTaATHK CTIpEn 18.03.2017, 00:0
19 ITO100118 OceemuTEND BO3AYXA
20 | ITO10011S MNexa/conb gnA BaHH

ITO100120 3anackHoi BannoH 4ns oceexMTENR -

5= Tabnwua | IE @opma

Pucynoxk 2.25 — Ilons daitna ToBapsl.txt

3anmanue:

l. Cozpnaiite naker B Loginom u umnoptupyiirte daiin ToBapbl.txt.

2. Hckmounte u3 Habopa 3amucH, B KOTOPBIX JUJIsl TOBapa OTCYTCTBYET
apTHKY.IL.

3. C nomomrsio ¢yHKuuid kommnoHeHTa KajabkyjasaTop paccuutaiite,
CKOJIbKO MECALIEB MPOUUIO OT JaThl MOCIEAHEH MPOJaXH KaKIoro ToBapa [0
01.04.2018.

4. OTtcopTupyiite HAOOP TAHHBIX MO KOJIUYECTBY MECSIIEB MO YOBIBAHMUIO.

5. HoGaBbTe B HaOOp moJje JIOTMYECKOro Tumna BbIBOA M3 mMpoaamu u
YCTaHOBHUTE 3HaUEHUE true /I TOBAPOB, Y KOTOPBIX OT AAThI MTOCJIEIHEN ITPOJAKN
10 01.04.2018 mpomwto 6omee 10 mecsiies.

OTBeThTE HA BOMPOCHI:

1. Y Kakoro KoJ1M4ecTBa TOBaApOB OTCYTCTBYET apTUKYJ?

2. CKoOJIBKO 3amuceil ocTalioch B HAOOpe MOCie UCKIIOYEHHUS] TOBApOB C
MyCThIM apTUKYJIOM?

3. Kaxkoii ApTuKyJI TOBapa 0Ka3ajcs MEPBbIM I1OCIIE COPTUPOBKU?

4. CKOJBKO MECSIIeB MPOIIO C JIaThl MOCJIEAHEH MpOJakKu ToBapa ¢
aptuxysiom ITO10016864?
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2.7. Hactpoiika nopToB. ABTOCHHXPOHU3AIHUS

Tun, eu0 W Ha3HauyeHue TOJIs, A TAKKE IOHATUE ABTOMATUYECKOU
CUHXPOHU3AINK — BaKHeWmre moHsatust Loginom. B ciydae, ecnu pazpaboTaHHbIE
BaMHU CIIEHAPUH WJIU UX YaCTH OyIyT MPUMEHSATHCS A1 00pabOTKH pa3HbIX HAOOPOB
JAHHBIX,  TOHMMaHWE d3TUX TeM U  SPPEKTUBHOE  HCIOIb30BaHUE
aBTOCHHXPOHU3AIMU COKOHOMHUT MHOTO BPEMEHH.

JIJist SKCIEpUMEHTOB MOHA00ATCs JIBa TEKCTOBBIX (aiina: 1 mokazareiab U
Heckoabko mnoka3areseii. Mmmoptupyem ux B cleHapuil. Ot nBa (aitia
OTIMYAIOTCA TOJIBKO TEM, YTO BO BTOPOM J100aBIIEHBI CTOJIOIBI C MTOKA3aTEeIAMHU 2-5

(pucyHoK 2.26).

) Ob6HoBWTL BCE D OnpegennTe THNL AaHHLX Kon-e0 CTPOK 4AA aHanumsa | 25 - Wcxoassie Qadsee | PeaynetaTt o
Nona MNokazaTtens MokazaTens 2 MNokazartens 3 MNokazarens 4 MNokazatens 5
Mms Pokazatel Pokazatel_2 Pokazatel_3 Pokazatel_4 Pokazatel_5
MeTka NokazaTens NokazaTens 2 MNoxazaTens 3 Nokazatene 4 MokazaTens 5
TUN BaHHBIX CTpoxogsiA CTpoKoEEIA CTpoKoBeIA CrpoKoewit Uenei
Bya AaHHBbIX OWCHPETHLIR OWCKPETHBIA OMcHpeTHLIA AWCKPETHLIA HenpepblgHbIA
HMcnonssoeate v v v v v

Pucynok 2.26 — CpaBHeHHE IBYX TEKCTOBBIX (hailsiom

Ha nepBoM sTarie uMmnopTa Bce HACTPONKH pa3/iesiuTese yCTaHABIUBAIOTCS
u3 cucteMHoro ¢aina. [TokazaTenu BemEeCTBEHHOTO THUIIA OMPEACIUINCH HEBEPHO
(pucynok 2.27). IlompoOyeM BOCIHOJB30BaThCA AITOPUTMOM aBTOMATHYECKOTO,
OTIpEJICIICHHS TTapaMeTPOB UMIIOpTa U3 UMITOpTHpyeMoro (aitia. Hakmem KHOTIKY
«OnpeneauTs ABTOMATHYECKH.

") QO6HOBMTE BCR 2 ONpenenuTs TUNk 4aHHBIX Kon-Bo CTPOK ANA aHanmsa | 75 = WCXOpHBIE BaHHEIE | PeayneTaTt L
Monsa ID NaTa NokazaTens Nokazatens 2 Nokazatens 3
HuA D Data Pokazatel Pokazatel_2 Pokazatel_3
MeTka N farta MNoxkaszatens Mokxazatens 2 Moxazatens 3
TN faHHBIX lNokazaTen NoMeHAAW TN AaHHbIX | BewecTEEeHHBIA BewecTEeHHEIA BelwecTEeHHLIA
BWa paHHBIX CO CTPOKOBOIo Ha BelleCTEEH Hbll:‘l HenpepelEHEIA HenpepelgHEIA Henpepele HisliA
Mcnone3oeare « + < v v
Pucynok 2.27 — I1oka3arenu BEIIECTBEHHOTIO TUIIA
B Loginom cyiecTByIOT MoJisi CICAYIONINX THIIOB:
® Jzozultecmtﬁ — JAHHBIC B I1OJIC MOFyT HpI/IHI/IMaTB TOJIBKO TpI/I 3HAYCHUA .
ucmuHa, j1076Cb 1 RycCmao,
o oama/spemsa — 10JI€ COJACPKUT JaHHBIC THUITA J1aTa/BpeMs;
° eéeuiecmeeH bl — 4Y1Cia C IJIaBaroIe TOUYKOM;
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. uesblil — 1CJIbIC YNCIIA;

o CHMIPOKOBbLIL — CTPOKH CUMBOJIOB;

o nepemeHHblIl — B TI0JIE MOTYT COJIEPAKAThCSI BCE BBIIICTIEPEUHCICHHBIC
THUIIbI TAaHHBIX OJHOBPEMEHHO.

B Loginom M0XHO M3MEHHUTHh BUJI TaHHBIX MO (pUCYHOK 2.28).

Buno gaHHbix

Pucynoxk 2.28 — Bua 1aHHBIX MOJIS

Henpepuienulii — 3Ha4€HUS B CTOJIOIE MOTYT IPUHUMATh JIFOOO€ 3HAUEHHUE B
paMKax cBoero tuma. uckpemmuwlit — JaHHBIE B CTOJOIE MOTYT NPUHHUMATH
OTPAaHMYEHHOE YHUCJIO 3HA4YeHW. B KOHTEeKCTe Hamed 3amadyd  BCE MOJIA
HelpepbIBHBIE, KpoMme ID.

Ha pucynke 2.29 npencraBieHa cTpaHuiia MacTepa HaCTPOMKU COOTBETCTBHS
MEXIy CTONOIaMu (MM MOINMUHT moJjei). MbonmuHr mnojedt OyAeT dYacTo
BCTpEYaThCsl B MacTepax y3ioB. Llenbp HAaCTpOWKM — MPOCTaBUTh COOTBETCTBHUSA
MEXK]Ty HaOOpaMH BXOJIHBIX U BBIXOJIHBIX TTOJICH.

ir & & M 5= (7 | Y ounstpauma

BxoaHbie BuixoaHbie WMmn Bua aaHHbIX Hazxavexue W
D D D ANCHpPETHRIA He 3agamo
faTa Data Data HenpepbleHbIA He 3apaxo
MokasaTens Pokazatel HenpepsleHen He 3apaxo
Moxazatens 2 Pokazatel_2 HenpepelgHLIR He 3apaxo
Nokazare Pokazatel_3 HenpepeigHBIA He 3agaso
NoxkazaTene 4 Pokazatel_4 HenpepeigHeIR He 3apawo
Moxa23TeNb 5 Pokazatel_5 He 3an3xo

Pucynok 2.29 — Ctpanuna M30mnuHra noJieu

PaccmoTpum npumep, Korja mpoucxoauT MINIuHT. [Ipenmnoaoxum, 4To ecTh
y3€eJ, Y KOTOPOTO UMEETCs] OJMH BXOJHOW M OJMH BBIXOJIHOW MOPTHI C HaOOpOM
naHHbIX. K ero BXogHOMY OPTY UAET CBSI3b OT APYTroro y3ia. Toraa Habop JaHHBIX
MIPOMJIET JIBA ATara MAMIIUHTA TOJIeH: Ha BX0j1€ U Ha Bbixoje (pucyHok 2.30). Ilpu
ATOM Ha Ka)KJIOM 3Tarie M3MNIUHTa KOJIMYE€CTBO ONEPAIMi COMTOCTABIICHHS PABHSIETCS
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KOJIMYECTBY IMOPTOB. B KaxIoW omnepanuyd MOIIIMMWHIa MOJIEH JIEBBIM CIIMCOK
CTOJIOLIOB HA3bIBAETCSI BXO/IHBIM, a MPABBIA — BHIXOHBIM.

Yzen

Mone A — Mone A’
onch! - qonc D Mone B — Mone B°
Me5e - LIBE Morne C — Mone C’
fone 3 - rlone C Mone D = Mone D’
Mone 4 — Mone D Hone E . Mone E°

BxoaHoit nopTt "
P BoixogHow nopt

Pucynok 2.30 — [Tpumep mpnmnuHra nosiei

WNHorna yaoOHee NEpeKIOYUThCS B PEXUM NpencTaBlieHUs cBsizeid. [l
ATOTO HEOOXOMMO Ha)KaTh KHONKY CBSI3M.

OnHOil KOMaHIOM MOKHO YNalUTh BCE HMEIOIIMECS CBS3U BXOAHBIX H
BBIXO/JIHBIX IIOJIEM Olepanuii M3MIMHIAa HA)KaB Ha KHOIIKY «YJaJIUTh BCE CBSI3W».
OOpaTHol oneparueil BiIseTCs aBTOMATUYECKOE CBSI3bIBAHUE.

ANTOpPUTM CBSI3bIBAHUS IIBITAETCS CBSI3aTh BBIXOJIHBIE IOJISI C BXOJIHBIMU, Y
KOTOPBIX HET CBA3M, CHA4yaJIa 110 rape npu3HakoB Tun nanubix-UmMs 1moJis, 3ateM
— 1o nmape Tun nannbix-Metka (pucyHok 2.31).

¥ CEA33Th AaBTOMATMHECKN .. YO3anWTe BCE CBA3M S5 YNOPAQOYMTB CBAZKM | 7 OTOOpamaTk NOTEPAHHLIE CBAZM
Y dOuasTpaums + & @] | Y ounsrpay
BxogHbie BeixogHbie HazHa4eHue W
D D He 3agauo
Aata Oata He 3agaso
NoxazaTens NokazaTens He 3apaHo
MokazaTtens 2 Noxazatens 2 He 3agaHo
MNoxazatens 3 MNokazarene 3 He 3agauo

Mokazatens 4 OKazaTens 4 He 3apawo

NoKazaTene S Nokazatene s He 3apawHo

Pucynok 2.31 — [Ipumep paGoTbl anropuTMa CBSI3bIBAHUS

MbBINUHT CcYHUTAETCs BBIIIOJHEHHBIM YCIIEIIHO, €CIM Y KaXKI0r0 BBIXOJHOTO
NOJI UMEETCS CBSI3b C KAaKUM-JIMOO BXOJHBIM MoJieM. B mpoTuBHOM ciydae mpu
IIONBITKE TEPEUTH HAa CICAYIOLIIMW IIar IOABUTCA KpacHas paMKa U
npenynpexaenue o6 ommuodke. OnHAKO, MacTep HACTPOMKM MOXHO 3aBEPIIUTH,
COXPAaHUB HACTPOMKHU.
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KpacHast uniukarus BBIXOAHOTO MopTa OyAeT TOBOPUTH O TOM, YTO MAIIHUHT
MOJICH HEYCHENIeH, BBIXOJHOW TMOPT HE CKOH(UTYpHpPOBaH, CIIEOBATEIHHO,
BBITOJIHUTH y3€JI HE YIACTCA.

BepHemcs B HACTpOMKY COOTBETCTBHUSA MOJIEW. BMecTO Ha3HAUYEHUS CBSA3U MBI
MOXEM YJIaJIuTh BBIXOJIHOE MOJIE, © OHO HE CMOXKET y4acCTBOBATh B JaJbHEUIIECH
oOpabotke. OMH U3 COCOOOB BOCCTAHOBUTH YJIAJI€HHOE IOJE€ — HCIOJIb30BaTh
koMmaHay Co3aaTb BBIXOAHOM... KOHTEKCTHOTO MEHIO, BBI3BIBAEMOIO IIEITYKOM
MPaBOM KHOMKK MBIIIA Ha HY’KHOM BXOJHOM T10Ji€ (pUCYHOK 2.32).

My CBA33Th AETOMATUYECKH = YOAanuTe BCe CBA3M S5 YNOPRLOHYWTE CEAZH 7+ OToOpaMaTe NOTEPAHHBIE CBA3M

(==

Y ounstpaums + il & @ @ | Y onnerpauns
BxogHbie BoixogHbie Hazna4yenue inj
ata He zapaxo

Darta He 33paHo

MNokazaTens He zagawxo
Mowazatens 2 He zapaxo
Nokazatens 3 Moxazatens 4 He 23p3xo
MNokazatens 4 MokaszaTens 5 He 33paHo

MokazaTenk 5

Pucynok 2.32 — [Ipumep nepecedueHuil cBa3en

Cpa3zy npoAeMOHCTPUPYEM MOJIE3HYI0 KOMaHy Y HOPSAI0YHMTH CBSI3H — MOJIS
CIIUCKOB TTEPECOPTHUPOBBIBAIOTCS TS YCTPAHEHUS TIEPECEUCHU CBSI3EH.

BTopoii criocob BocCTaHOBUTH YJAIEHHOE BBIXOJIHOE TIOJIE — Yepe3 KOMaHIy
Jo6aBuTth cTosden. Ho nanueiil ciocod Tpedyer 00sbIie 1edCTBUIA: MOHAT00UTCS
BPYYHYIO BBECTH HYXHO€ HMS, METKY U THUIl JAHHBIX CTOJIOIA, TOCJE Yero
YCTaHOBUTH CBS3b.

Kpykok B cepenune mopta CBUACTEIBCTBYET O TOM YTO Y MOPTA OTKJIFOYEHA
aBTOCHHXPOHU3AIMS (PUCYHOK 2.33).

HeCKonkxo
NoKazaTenen

& :
L]
a

Pucynok 2.33 — IIpumep OTKJIFOYEHUS] aBTOCUHXPOHHU3ALIUH

Haunem sxcriepumeHThI ¢ HAOOpOM NaHHBIX 1 moKa3aTesb. DKCIIOPTUPYEM
ero B (aiin dopmara Igd. J{ns sroro aktuBUpyem y3en u 100aBUM B 00JacTh
noctpoenus euie oauH — skcnopT B Loginom Data File. CoeaunyuM BbIXOAHOM U

BXOJIHOM TOPTHI.
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OOpaTuTe BHUMaHUE: BXOJHOH MHOPT caM CKOH(UIYpPUPOBAICA, TO €CTh
MOAMMIHUHT MOJIEH MOopTa MpoIes YCHenHo (MHaue mopT ObUT Obl KPACHOTO IIBETA).
OT0 MPOU301LIO TOTOMY, YTO OTpadoTasa onepamus CHHXPOHU3AIUHU TOJeH.

CuHXpOHM3a1MA BXOHBIX M BBIXO/IHBIX MOJIeH — 3TO OJTHOKPATHBIH 3aITyCK
CHELMAJIBHOW TOCJIEI0BATENbHOCTH JCHCTBUI C LEIbI0 MAIIUHIA BXOJHBIX U
BBIXO/IHBIX IT0JIEN O€3 y4acTHs [0JIb30BaTeNsl. AJTOPUTM CIEAYIOLIUI:

1. IlombITKa aBTOMaTHYECKOIO CBA3BIBAHUS BXOAHBIX U BBIXOIHBIX MOJIEH.

2. JloGaBieHue NoJiei B CHUCOK BBIXOJHBIX HA OCHOBE CITMCKA BXOJHBIX U
UX aBTOMaTHUECKOE CBSI3bIBAaHHE.

3. OOHOBIEHHE CTIHCKA BHIXOIHBIX MOJIEH.

IIpn camom 1epBOM MANIIMHTE, KOTJ1a CIIMCOK ITOJIEN BXOIHOIO IIOPTa Iy CTOM,
BBITIOJIHAETCS TOJIBKO MYHKT 2.

CuHXpoHU3a1Us 3aIlyCKaeTCs KaX bl pa3, Korja:

o MPOBOJUTCS COEAMHEHUE CBA3BIO MOPTOB JIBYX Y3JI0B, a CIIUCOK MOJEH
BXOJHOTO ITOPTa IMyCTOW;

o BbI3bIBaeTCA KOMaH1a CMHXPOHM3ALMs B MacTepe HACTPOMKH IIOPTa;

o OTKpBIBAETCS CTpaHUIA MacTepa HACTPOMKH COOTBETCTBHUS CTOJIOIOB,

U B II0PTE BKJIIOYEHA aBTOCUHXPOHU3AIN;

o y3€JI aKTUBUPYETCs, U B [IOPTE BKIIOUEHA aBTOCUHXPOHU3ALIHS.

IIpn mepexone B Mactep Hactpodku y3ina Loginom Data File moxHO
YBUJETh, YTO OTpaboTaja oOmepauus CUHXPOHU3alUHU, B pE3yJbTaTe KOTOPOU
IIOSIBWIOCH TPU BBIXOJHBIX I10JIS, UICHTUYHBIX BXOJIHBIM, U IIPOCTaBUIINCH CBS3U
MeXIy HUMHU (PUCYHOK 2.34).

*) TaGauua CeAzn

+ ® ®|| ® X @ |Y onnerpauns

&

BxogHbie BoixogHbie Wma Bua pauubix HazxaveHune

MCKPETHBIA

o
I
7

Nata aTa Data HenpepeEHEIiR

I =]

MokazaTens OKaszaTene FoKazatel HenpepbiBHbIA

Pucynok 2.34 — HacTtpolika COOTBETCTBUS MEXIy CTOI0IaMu B y3iie Loginom
Data File

Kpome Toro, mMpl Habmomaem, 4TO BKJIIOYEHA KHOMKA ABTOMATHYECKAs
CUHXPOHU3AIUA. 3HAYUT, €CJIU HAOOP TMOJIeH, KOTOPBIA «IMOCTYIUT» BO BXOJIHOU
MOPT, MU3MEHUTCS, CIUCOK BBIXOJHBIX TOJIEM mopTa OYyIeT CHHXPOHU3UPOBAH
aBTOMAaTUYECKH Oe3ydacTus Moab30BaTessl.
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[TocMOTpHUM, UTO MOJIYYUTCS, €CTIU U3MEHUTCS CTPYKTYypa UMIIOPTUPYEMOIO
¢aitma. CozmaauM CBsS3b TMOpPTa y3Jla AKCIOpPTAa C BBIXOJHBIM MOpPTOM (aiina
HeckoJibKo noka3areJieii.

Tak kak y Hac BKJIIOYEHA aBTOCHHXPOHM3ALUS BXOJIHOTO MOPTA, MAMIUHT
noJielt 0TpadoTal, U MOPT YCIEUTHO CKOHPUTYpUpOBaJICs. Y OequMcs B 3TOM, 3aiis
B HACTPOIKy mopra.

BunumM, 4TO CriMCOK BBIXOJHBIX IOJIEH MOPTa OOHOBUIICS U PAaCUIMPUIICS — B
HEM €CTh BC€ HOBbIE NoJisi HaOopa naHHbIX Heckoubko nmokasareseil. Takum
o0pa3oM, TpHU U3MEHEHUU CTPYKTYpPhl BXOJHOTO HabOpa JaHHBIX HUYETO
NepeHacTpanBaTh HENPUIILJIOCh — HAM NTOMOTJIa ABTOCHHXPOHHU3ALUS MTOJIEH.

BBIKIIFOUMM aBTOMATHYECKYI0 CHHXPOHM3ALMI0, COXPAaHUM HW3MEHEHHUS U
BEPHEM CBsI3b ¢ HA0OpaM JaHHbIX 1 MOKa3aTeJb.

[Ipy mnombITKE aKTUBMpPOBaTh y3el Oyzaer BblaaHa ommbka «llopT He
HACTpPOEH». 3aliJIeM B HACTPOUKY IOPTA y3J1a HKCIIOPTA.

ITocne OTKIIOYEHUS ABTOCMHXPOHM3ALMM CIMCOK MOJEH HAa BXOAE CTaj
(UKCUPOBAHHBIM: Y31y TpeOyIOTCS YEThIpE MOJIsl, KOTOpPbIEe OBUIM B «CTapOM»
Habope JTaHHBIX, HO KOTOPBIX HET B HOBOM. DTO TaK HAa3bIBAEMbIE «IIOTEPSIHHBIC
CBs3W» (PUCYHOK 2.35).

Tabnuua e Ceasu

TR CBA3aTb aBTOMATUYECKN s YAANnWTh BCe CBA3W BB YNOPRA0uMTL CBA3M {2 OToBpamaTh NoTepaHHbIe CBA3N

Y Ounsrpaums + @ @ | Y ounstpauuns
BxopHble BbixogHble HasHayeHune
ID ID WHdbopmaumroH. ..
[lata [Nata MHdopmaumoH. ..
MNokasatene MokasaTtens MHbopmMaumroH. ..
MokasaTtens 2 WHbopMaLKOoH. ..
MokasaTtens 3 WndopmaumoH...
Mokasatens 4 WNHdbopmaumoH. ..

MokasaTtens 5 MHbopMaumroH. ..

Pucynok 2.35 — [Ipumep NOTEepsSHHBIX CBS3EH

OToOpa3uTh MOTEPSIHHBIE CBSI3M MOXKHO HakaB Ha KHOMKY OTo0pakarhb
NMOTEePsIHHBbIE CBSI3M.

UtoObl pa3pemuTh KOHMIUKT MAMIIMUHTa M KOPPEKTHO HACTPOUTH MOPT,
OPUACTCA YAAIUTh <JIMIIHWE» TMojs. i 2Toro HaxMeM Ha KHOIKY
ABTOMATHYECKAS CHHXPOHU3ALMS.

2.8. [lepemeHHbIe U MapaMeTPU3aALUS

[Tepemennsie ucnoyib3yroTcs B Loginom ¢ 1enpio co3aanus TUHAMUYECKUX
CLIEHAPUEB.
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IlepemenHass — 3T0 OOBEKT, KOTOPBIM MOKET COAEpXKaTb TOJIBKO OJHO
3HayeHre. OHa UMEET Te e MmapaMeTphl, UTO U moJie Habopa ganHbIX: Mms, MeTky,
Tun ganneix u 3Hauenue. [pu oTkpeiTun maketa B Loginom B 06J1aCTH TOCTPOCHUS

CIIEHapHsl HWMEETCA IATh MOPTOB TNiepeMeHHBIXx — IlepeMeHHbIe CcleHApus
(pucyHok 2.36):

o Ilepemennsvle — IOPT COAEPKUT BCE TIEPEMEHHBIE CIICHAPUS C TIOPTOB
2-5.

o Ilepemennsvle cucmemsl — TIEPEMCHHBIE OKPYKCHHSI OTNEPAIIOHHON
CUCTEMBI, CYUTBIBAIOTCS U3 €€ HACTPOCK.

o Ilepemennsvie ceccuu — conepxaT CBEJACHUA O TEKYIIEW CECCHH, UX
3HAYEHUS CYIIECTBYIOT, TIOKAa OTKPBIT TaKeT.

o Ilepemennsvie nakema — conepxat HHHOPMAIIHIO O TEKYIIIEM MaKeTe —
UMs, UACHTU(DUKATOP, PACIIONOXKEHUE U TaK JaJiee.

o Ilepemennvie  nonvzoeamenn  —  TIEPEMEHHBIE,  CO3/aHHBIC
M0JIb30BATEIIEM.

Pucynok 2.36 — IlepeMeHnHbIE cLieHapUs

CobntofaTh yHHMKaJIbHOCTH MMEH IEPEMEHHBIX O0053aTelIbHO TOJBKO B
npezenax ogHoro mopra. Eciau B IBYX pasHBIX MOPTAaxX UMEKOTCSA IIEPEMEHHBIE C
OJTHUM U TEM K€ MMEHeM, n30erarb KOHQIUKTOB moMoraer mpuopurer. Cambiii
BbICOKMI mnpuoputreT uMeroT IlepemeHHble moJib3oBarenasi. [lamee npuopuret
YMEHBILIAETCS B IOPAIAKE CIEIOBAHUSA IIOPTOB CHU3Y BBEPX.

PaccmoTpum npumMep. AKTUBUPYEM OPTHI K TOCMOTPHUM, KaKHE IEPEMEHHBIE
HaxoasaTcs B nopte Ilepemennbie nakera (pucyHok 2.37)

= -
| EBICTPBIN NpoCMOTP

A,

o

HacTpj OpT...

»,

n Pepan HWE METKH NOPT
[ 8

Pucynok 2.37 — beicTpslii mpocMoTp nopta [lepemenHbie nakera
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JlaHHBI TOPT COACPXKUT HHEAOPMALUIO O TAKETe: €ro MuMs, BEPCHIO,

uaeHTUUKATOp W Tak nanee. lcmosb3dyem B HamieM MpUMEpe MEPEeMEHHYIO

PackageName. OOpatuM BHHMaHHE Ha €¢ 3Ha4yeHHWE. VIMEHHO OHO Ha NaHHBIN
MOMEHT yKa3aHo Jjisl 3Toil nepemeHHol B nopte Ilepemennsblie (pucyHok 2.38).

I'IepemeHHble HE‘DE‘MEHHI:IE CHUCTEMBI I'IepemeHthe ceccnm I'IepemeHHble NakeTa HE‘DE‘MEHHI:IE none3oBarens

Ne ZIVE

PackageName
PackageVersion
PackageGuid
PackageFileName
PackageFilePath
DerivedPackageName
DerivedPackageVersion

DerivedPackageGuid

0 0w ~N o U kW N

DerivedPackageFileName

DerivedPackageFilePath

—
[==]

MeTka

PackageName
PackageVersion
PackageGuid
PackageFileName
PackageFilePath
DerivedPackageName
DerivedPackageVersion
DerivedPackageGuid
DerivedPackageFileName

DerivedPackageFilePath

3HayeHuUe

Packagel

1.0.0
{3C9DDD4B-C5F8-458C-9204-8A4AF31F3B0B}

Packagel
1.0.0
{3C9DDD4B-C5F8-458C-9204-8A4AF31F3B0OB}

Pucynox 2.38 — [lepemennas PackageName

Cozgaaum niepeMeHHyro mnonb3oBatens PackageName. /[ 5Toro mMoxHO

IOICJIKHYTh Ha IIOPTC HepeMeHHLIe NM0J1L30BaTeJIsl ICBOM KHOMKOM MBIIIIHM U HaKaTh

HﬂCTpOI/ITb mOpPT WM MICIKHYTH Ha HepeMeHHbIe CIHCHAPHUA W HaXaTb KHOIIKY

Hacrpoiika.

C03I[aI[I/IM MNEPpEMCHHY0 W 34IlOJIHUM IIApaMCTpPbl, KaK IIOKa3aHO Ha

pucyske 2.39.

{+: [106aBWUTb NEpeMeHHyI0

Nmsa:

MeTka:

Tvn paHHbIX:
HazHauyeHue no yMonyaHuo:

3HaueHue:

‘ PackageName

‘ Wma nakeTa

‘ CTpoKkoBbI

He 3apaHo

D MponyleHHoe 3HaueHne

3aHHTW3‘

Pucynox 2.39 — Co3nanue nepemennoi PackageName

AKTUBHpYEM NOPTHI U OTKpoeM bricTprlil mpocmoTp nopra IlepemeHnHble.
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38 windir windir C:\WINDOWS

39 ProductVersion ProductVersion 6.5.3

40 ProductEdition ProductEdition Community

41 SessionGuid SessionGuid {9E5344AC-5897-41FA-9040-D34C90A929FE}
42 Requestld Requestld <null>

I 43 PackageName Wma naketa 3anatue ]

44 PackageVersion PackageVersion 1.0.0
45 PackageGuid PackageGuid {3Co9DDD4B-C5F8-458C-9204-8A4AF31F3B0B}
46 PackageFileName PackageFileName

a7 PackageFilePath PackageFilePath

Pucynok 2.39 — beicTpslii mpocmoTp nopra [lepemennsie

Tenepr s mepemenHoit PackageName 3aech oToOpakaroTcss METKa U
3HAYEHUE, KOTOPbIE Mbl yKa3ajid B IEPEMEHHBIX MoJb3oBaTens. OIHAKO ee
3HauYeHHE He u3MeHmIo0ch B nopte [lepeMennbie makera. [1jist Toro, 4To0bI B 3TOM
yOeIUThCsl MOXKHO nepelTu 1o BkJaake [lepemeHHble makeTa.

[Tonaya nmepemeHHbIX HA TOPT BXoaHBIEe MepeMeHHbIe T03BOJISET padOTaTh
C HUMH, KaK C MOJIIMU Habopa JaHHBIX: 00pabaThiBaTh WX M HMCIOJIB30BATH IS
pacuetoB. Takoil mopT ecTh y KOMINOHEHTa KajbKyJAATOp M CIenuaibHbIX
KOMITOHEHTOB /111 pabOThI C IEPEMEHHBIMHU.

JIns mepeiadyn NEpEMEHHBIX B y3€J1 CLIEHAPHS UCTIOJIb3YIOTCSI BXOAHBIE MTOPTHI
y3710B. [lepemMeHHbIe MOKHO JJOOABUTH CIEAYIOIIMMH CIIOCO0aMMU:

L4 nepeaaTrb ¢ OAHOIO U3 IMOPTOB IICPEMCHHBIX CLICHAPUS;
L CO31aTh HCIIOCPCACTBCHHO HA BXOJHOM IIOPTC HYKHOI'O Y3JIa,
L4 nepeaaTrsb ¢ BBIXOAHOTO ITOPTAa HCPEMEHHBIX JFO00T0 APYyToro ysia.

Kpome BXOmHBIX TEpeMEHHBIX Takke B Loginom CymecTBylOT W
ynpapJjsiionue nepemMeHnnle. OHU cOJep)KaT 3HAYEHUS MAapaMETPOB HACTPOEK
Macrepa Kakoro-imbo y3Jjia, 4To MO3BOJSET Oojee T'MOKO peanu3oBaTh JOTUKY
00pabOTKU JJaHHBIX.

Hampumep, MOXHO OpraHu3oBaTh OrpaHUYEHHBIA MEpPedOOp KaKoro-iudo
napaMeTrpa ajaropuTMa IO KPUTEPUI0 ONTHUMAJIBHOCTH, K MpPHUMEpY, OIIUOKU
IPOTrHO3A.

Ecnu xoT1st Obl /U1 OJJHOW M3 yNPaABISIOUIMX TEPEMEHHBIX 33JJaHO 3HAUYEHUE,
TO B MacTepe HACTPOWKM y3Jla BO3J€ TapaMeTpa, 3HaueHHE KOTOPOTO MOXKHO
3aJ1aBaTh C MIOMOIIBIO IEPEMEHHBIX, TIOSIBIIACTCS IEPEKITIOUATENb:

L « 3HAYCHHUC MMapaMeTpa 3a1aCTCA BPYIHYIO,

o B g 3nauenne mapamerpa 3a1aeTCs EpEMEHHOI. B aToM ciy4ae B
ToJIe TTapaMeTpa He0OX0UMO BRIOpaTh IEPEMEHHYIO, COACPIKAIIYIO €T0 3HaUCHUE.

[TopT ympaBisSOMUX TEPEMEHHBIX HMEETCS y KaXAoro ysia. Y Y3J0B
HUMITOPTA U DKCIIOPTA OH OTOOpakaeTcs Bceraa. st mpouynx KOMIIOHEHTOB TIOPT TI0
YMOITYAHUIO CKPBIT, U €70 HEOOXO0IUMO OTOOPA3UTh C TIOMOIIIBI0 COOTBETCTBYIOIIICH
KOMaH/1bl KOHTEKCTHOTO MEHIO (pucyHOK 2.40).
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Mpopasm

Kanskynatop

Pucynok 2.40 — [Ipumep yrpaBistonei nepeMeHHOM

CyluecTByeT MITh CHEHHATbHBIX KOMIIOHEHTOB, MpEAHA3HAYCHHBIX IS
paboThI C MEPEMEHHBIMU

o 3amena  (mepeMeHHble). 3aMEHsSCT  3HAYEHUS  BBIOPAHHBIX
MIEPEMEHHBIX HA 3HAYCHUS U3 TaOJIUIIbI 3aMEH.

o Kaabkyasitop (mepemennsnie). Ilo3Bonsier  co3gaTh  HOBBIE
NepeMEHHbIE B COOTBETCTBUU C BBEJACHHBIMH dopmynamu. KommoHeHT
KanabkyasaTop (mepemMeHHbIe) MOJJIEPKUBACT TOT k€ HaOOp (DyHKIMI U Te ke
MpaBuja COCTABJICHHS BBIPAKEHUM, 4TO U KOMIOHEHT Kajabkyasitop paszzena
Tpanchopmanus.

o Ilepemennnie B Tabaumy. I[IpeoOpazyer HabOp NEpPEMEHHBIX B
Ta0IuUILy.
o Coenunenne (mepemennnlie). OObenuHseT aABa uiau OoJsiee Habopa

MEePEMEHHBIX B OAWMH. MOXXET MCIOb30BATHCA JJI OOBEIUHEHUSI MEPEMEHHBIX C
JBYX Pa3HBIX BETBEH y3i1a Y cJIOBHE.

o Ta6numa B nepemennsnle. IIpeoOpasyeT TaOnMuYHBIE [aHHBIE B
nepemeHnsie. [lpu mnpeoOpa3oBaHUM JaHHBIE AarperupyroTcs BBIOPAHHBIM
CIIOCOOOM.

2.9. lIpakTnueckoe 3ansatue Ne2 «IlepemeHHbIE»

Nmnoptupyem ¢aiin  Ilpomaxu.lgd, B KOoTOpOoM conepxarcs CyMMBbI
MOCJEAHUX TOKYMNOK KIWEHTOB Mara3uHa OBITOBOM TEXHUKM U TiepeigeM B
HAaCTPOMKY MMEPEMEHHBIX CLICHAPHSI.

Cozgagum nepeMenHyro CkKuAKa C MapaMeTpamMu, Kak IIOKa3aHO Ha
pucyske 2.41.
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& PefaKTUpoBaTb NEPEMEHHYIO

Ums: Discount

MeTka: CKkuaKa

TWUN faHHbIX: BellecTBeHHbIN ~
HazHauyeHne no ymonyaHuio: He 3apaHo

3HaveHwe: MponyuleHHoe 3HaYeHne

0,05 -

Pucynok 2.41 — [Tapamerpsl nepemeHHoi Ckuika

[Toganum HaOOp JaHHBIX Ha TOPT JaHHBIX Yy3i1a KaabkyasrTop, a
NepeMEHHBIE MOJIH30BATENSI — HA TOPT MEPEMEHHBIX U OTKPOEM HACTPOMKH ITOTO
nopta (pucyHok 2.42).

Mpopaxm

KanbkynaTtop

Pucynok 2.42 — [Ipumep ycTaHOBIIEHHUE CBA3EH € y37I0M KanbKynsTop

Ilepeiinem k HacTtpoiike ys3na KajabkyasiTop u 3amaguM  mapameTpsl
BbIpakeHus DiscountSum u Cymma ckuaku. [loganHeie Ha BXOJ NEPEMEHHbIE
O0TOOPa3MINCh B COOTBETCTBYIOIIEH 00J1acTH B OT/AeNbHOM paszeiie [lepemeHnHbIe.

B 00nacTh KOJla BBIPAXKEHUS 3anuuiemM bopmymy
IFF(Amonut>1000,Amount*Discount,0), 0603HauaONIyO:

o ecnu 3HaueHue B nosie Cymma 6ombiie 1000, To cymMMa CKUJIKHA paBHA
MIPOU3BEACHUIO CYMMBbI MIOKYNKW HA BEJIMYUHY CKUJIKH,

° MHA4Ye CymMMa CKHUJIKU paBHa 0.

OTMeTHUT, 9TO BXO/IHAS MMEPEMEHHAS UCTIOIb3YyeTCs B (POpMyIie B SBHOM BUJIC
TaKXke, Kak v 1oJjist Habopa nanHbix. [lepen Tem kak 3aBepIiuTh paboTy ¢ popMyIioi,
MpOBEpPUM BbITIOTHEHHUS yciaoBus B [lpeanpocmorpe.

Hanee no0apun y3en @UJILTP CTPOK U HAKMEM B €I0 KOHTEKCTHOM MEHIO
koMaHy [loka3zaTh mopT ynpapisiiommx nepeMeHHbIX (pucyHoK 2.43).
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[‘\ Mpopaxu

D
D \
< 4wl [0
L/ Kanbkynatop
-\.
L/
D I:I I:I # TNepenmerosars...
L/ \_) .
m ii: [lobaBUTb KOMMEHTapUit
| | |
dunby oo
"; [leakTuBMpoBaThb y3en
- AKTMBUPOBaThb NOCNEAYIOLME Y3Mbl
I:I o Pa  Mepeobyuuts yzen
©

¥ Hactpouts yaen...

P.  HacTpowTb pexwum akTusaumu yana...

£ Hacrpouts MmogudmkaTop gocTyna...

3 Buipesatnb y3en

[ KonuposaTbysen

ii  Knownwmposatb y3en

QB CO3ﬂ,aTb I'IpDI/ISBO,ElHI:II:W HOMMOHEHT...

MNokasate NOPT YNpaBnAnLWKMX NepeMeHHbIX

%8 CBepHyTb y3en B nogMogent

M Yoanuts ysen...

Pucynox 2.43 — BrizoB komanb! [lokazaTs HOPT ynpaBisiONIMX NEPEMEHHBIX

[Topt oToOpaszutcst Mo MOPTOM BXOJHOTO HAOOpa JIaHHBIX y3ia. 3aiiieM B
HACTPOWKY MOpPTa MEPEMEHHBIX (PUCYHOK 2.44).

DUNBTP CTPOK

1w |0

¥ HacTpouTb noprt...

#  PepakTipoBaHKe MeTKM MopTa...

Pucynok 2.44 — Be13oB komaHael HacTpouTs mOpT y OpTa yIpaBISIOLIIUX
MIEPEMEHHBIX

Cozgaaum  yHpaBiIONIYH0 MEPEMEHHYIO C IapamMeTpamMu, KOTOpbIE

MpEeICTaBICHBI HA pUCyHKE 2.45. COrsIacHO TaHHBIM MapaMeTpaMm, HaC HHTEPECYIOT
KJIMEHTHI ¢ cyMMO# ckuaku oT 1 000 pyOeil.
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& PepakTMpoBaTb NepeMeHHyio

Nmsa: MinDiscount

MeTka: MuHuMansHas ckvaka

Tun gaHHbIX: Lenbiin ~
HasxaueHwue: He 3apaHo

3Hauyexue: MponylweHHoe 3Ha4YeHne

4»

1000

PucyHnok 2.45 — [TapameTpsl ynpaBIIrOIe IepeMEHHON

[IeperineM B HacTpouKy y3ina @uiabTp cTpPOK. [locne 3amanus napameTpoB
IHone u YcaoBue y Hac MOABWICS MEPEKIIOYATENb BO3JIE MOJIA 3JHAYEHHME IS
cpaBHeHus (pucyHok 2.46). Haxuewm ero.

Mone CymMMa CKUAKK ~

Ycnosue >= ~

B  3Hauenue una cpaHeHMA MuHMManbHas ckuaka (1000 ) v

Pucynok 2.46 — ITepexitouarens Bo3Jie M0Jisl 3HAYECHUE J1JIsI CPAaBHEHUS

[locne coxpaHeHuss HacTpoeKk M 3amycka oOpaOOTKM Ha BXOJe
Co0TBeTCTBYIOT YCJIOBHI0 OKa3ajUCh TOJIBKO KIMEHThI C COOTBETCTBYIOLIEH
CyMMOHM.

Hanee no6asum y3en TaGauna B nepeMeHHbIe B CLIEHAPUI U MEpeiieM B
HACTPOWKY (puCyHOK 2.47).
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™ Mpopaxu
L/

D ™
N d =L (0

= Kanbkynatop
j

D i=h0

PUNLTP CTPOK

I 0
0

Tabnuua B
nepemeHHble

0

Pucynox 2.47 — Jlo6aBnenue y3na Tabauna B nepeMeHHbIE

Bri6epem none Cymma ckuaku 1 HaxHeM Ilepemecturs B [lepemennble.

BriOpanHoe mone mnepemecTwsioch B cnucok IlepemeHHBbIe ¢ BapuaHTOM
arperann CymMMa, KOTOPBIA HMCIIOJIB3YETCS IO YMOJIYAHHUIO JUISI YUCIOBBIX W
BEILECTBEHHBIX IMOJEH. /[BayKpl IIEIKHEM IO IOJIO JIEBOM KHOMKOM MBIIIMU IS
penakTupoBaHusl BapuaHTa arperauuu. CHuMMaem rajaouky c¢ BapuaHta Cymma,
BbIOUpaem KosmuecTBo 1 MakcumMyMm 1 HaxkumaeM KHOTIKY IIpuMeHMTS.

MBI noJTy4nii 1B€ IIEPEMEHHBIE IO KOJIMYECTBY arpernpOBaHHBIX 3HAYCHHUM
noJis (MX MMEHa U METKM M3MEHWJIM B BBIXOJIHOM MOPTE y3Ja). Tenepb UX MOXKHO
nepesaTh Ha BXOJ IEPEMEHHBIX JTI000TO y37a (pucyHok 2.48).

BbixoaHble nepeMeHHkle

Ne Mms MeTka 3Ha4eHune
DiscountSum_Count Cymma ckupgru|Konuyectso 10
2 DiscountSum_Max Cymma ckugrm|Makcumym 2 076,60

Pucynok 2.48 — ITepemennbie KonuuectBo 1 Makcumym

Hanee cozganum B obnactu noctpoenus yzen Coenunenue (Ilepemenubie)
(pucyHok 2.49). OH npeaHa3zHaueH i OOBEAMHEHHS ABYX WM Oojee HaOOpOB
MEPEMEHHBIX B OJIUH. Y JaHHOTO KOMIOHEHTA JUHAMHYECKOE KOJUYECTBO MOPTOB.
[To ymom4aHUIO y3€JI COACPKUT JBa BXOAHBIX MOpTa: BXo/aHbIE MepeMeHHbIe U
JlobaBisiemble nepeMeHHble. [Ipu HEOOXOTUMOCTH MOKHO JOOABUTH €IIIE MOPTHI
C TOMOIIIbI0 KHONKY /{00aBUTH elie OUH MOPT.
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Mpopaxn

Kanekynatop

PUNLTP CTPOK

0

Tabnuua B
nepeMeHHble

CoeguHenune
(nepemenHbIe)

Pucynok 2.49 — Jlo6aBnenue y3na Coenunenue (IlepemeHHbIe)

Co3pgagum CBSI3M MEXIy NOpPTaMH, KAaK IMOKa3aHO Ha pucysnke 2.50. B
npoiiecce 00pabOTKM HAOOp NEPEMEHHBIX, MOJAaHHBIM Ha MNOpPT BXxogHbIe
nepeMeHHble, OyeT JOMONHEH 3anucsaMu ¢ opta JlodaBiasieMble nepeMeHHbIeE.
[lepeiineM B HacTpOMKy Yy3Jla M YCTaHABIMBAEM COOTBETCTBHE MEXAY
HEPEMEHHBIMH.

B pesynbrare 00paboTku nmosryyaeM Habop, Ilie COAEpKATCS BCE CO3/IaHHBIE
HaMU EpEMEHHBIE.

Npoaam

.
I
. : 1
Kanekynatop

BUNLTP CTPOK

Tabnuua s
nepemeHHble

CoepuHeHne
(nepemerHble)

T MepemenHsbie B
1 Tabnuuy

Pucynok 2.50 — JloGaBnenue y3na [lepemennbie B TaOIHILy
JHlanee noGaBum koMmroHeHT IlepeMeHHBble B TA0JMIY ISl TOTO, YTOOBI

NEPEBECTH  CO3JaHHBIC HaMHU IEPEMEHHBIE B CTPYKTYPHPOBAaHHBIH  BHUJ
(pucyHok 2.50).

98



2.10. KommoHeHTsl YCJI0BUA M 3aMeHa

KomnonenT ¥YcioBue mnpenHa3sHayeH [Jisi BETBICHHS JIOTUKH OOpabOTKHU
JIAHHBIX B CIICHApUU. B 3aBUCHMOCTH OT 3aJJaHHBIX YCIOBUI OYJI€T BBITTOIHATHCS Ta
WIM WHasi BETBb CLIEHApHs, a Mpoure BeTBU — OJokupoBaThes. Mcnonb3oBaHue
KOMITOHEHTA TI03BOJISIET CO3/1aBaTh TMOKKUE ClieHapuu 00paObOTKH JIaHHbIX.

B ob6miem ciydae ycioBHe HMCIOIB3YyETCs, KOrja HeoOXoAuMo 00paboTarth
Ha0Op JMaHHBIX (4acTh HAOOpa JTaHHBIX) WM MEPEMEHHBIX OJJHUM U3 BO3MOMKHBIX
CIIOCO0OB.

PaccMmoTpum Tpu Keiica HCIOJIb30BaHUS:

MeTtoa pacuera. YUaCTHBIM CTydaeM SIBIISIETCS CUTYaIHs, KOTJa HEO0X0UMO
MIPOBECTU PACUYETHI OJTHUM M3 HECKOJIBKMX METOJIOB B 3aBUCUMOCTH OT 3aJaHHOI'O
napaMmetrpa. B 3ToMm ciydae maHHBIE BBIXOJHBIX MOPTOB YCIIOBHUS NEPEHAIOTCS B
COOTBETCTBYIOIINE BETBU ClieHapus. Eciu B JanpHEWIIeM, HE3aBUCUMO OT METO/Ia,
JJAHHBIE HYXKHO IepeaaTh Ha OJIMH MOPT, MOYKHO BOCIOJIb30BaThCSI KOMIIOHEHTOM
O0benuHenue.

o OnuuoHanbHbIii 3Tan. J[pyruM 4YacTHBIM CIIy4aeM SIBJIIETCS
HE00s13aTeIbHOCTh HEKOTOPOro dTama oOpabOTKH JaHHBIX: B 3aBUCUMOCTH OT
YCJIOBUM OH MOKET BBITIOJIHITHCS, JINOO HE BBIMOIHATHCS.

o IMapamerpbl. VY3en YciaoBHe HUCHONB3YETCSS W B paboTre ¢
nepeMeHHbIMU. Harnpumep, MOKHO U3MEHUThH 3HAYEHHUE HEKOTOPBIX MEPEMEHHBIX
U3 HCXOJHOTO Habopa W chOpMUPOBATH HOBBIM Ha0Op, COOTBETCTBYIOLIUMN
3aIAaHHBIM YCIJIOBUSIM.

HenactpoeHHslil y3en YcaoBHe HE MMEET BXOIAHBIX M BBIXOJHBIX IMOPTOB.
UToOBI 321aTh YCIOBHS BETBJICHUS HAOOpa TaHHBIX WU MIEPEMEHHBIX, HEOOXOAMMO
HaCTPOUTH y3€ll.

BxonaHbie TOPTHI CO3AaI0TCs C TTIOMOIIBbIO KOMaHAbl Jlo0aBuTh. B ycioBusix,
OTPENICIIAIONIUX BETBICHNE, MOTYT UCTOJIb30BaThCS U IEPEMEHHBIEC, U TTOJIs TAOJIHII,
U JIEPEBO JaHHBIX.

[Tocne 3aBepiiieHNsI HACTPONKH Y y3J1a MOSIBUITMCH 3a/IaHHBIE HAMU BBIXOJIHBIC
noptel: Tabauua u Ilepemennble (pucyHok 2.51).

Yenosue

]
[

Pucynok 2.51 — ITpumep HaCTpOEHHOTO y371a Y CIOBUE
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Tak xax mbl otMeT diaxok IlepegaBaTh HA BBIXOJ JaHHBIC BXOJHBIX
MOPTOB, a B CIIUCKE BETBEW y HAC ObLa TOJBKO OJHA BETBb, Y y3Ja MOSBUIOCH JBa
HaObopa BBIXOJHBIX MOPTOB: MEPBBI HAOOP COOTBETCTBYET BBITIOJIHCHHUIO YCIIOBUS
BeTBu 1, BTOpOii — HEBBIMIOJHEHUIO HU OJHOTO M3 3a/JIaHHBIX YCJIOBHUH (3TO BETBb
Nnaue).

Takum 00pa3om, KOJWYECTBO HAOOPOB BBIXOAHBIX IMOPTOB Bcerjga Oyaer
PaBHATBHCA KOJIMYECTBY BETBEH ILIIOC OJIUH.

KomnonenT 3ameHna ncnoib3yeTcs Jisl 3aMEHbI JaHHBIX B UCXOJHOM Habope
C OMOIIIBIO0 Ta0auIl 3aMeH. TaOauIbl 3aMEeH NPEACTaBISAIOT COOOM CIPABOYHUKH,
coJieprKalllie Tapbl 3HAYCHUI: T€ 3HAUYEHHS, KOTOpPhIE HEOOXOJMMO 3aMEHUTH B
HMCXOJHBIX JAHHBIX, U COOTBETCTBYIOIIME UM HOBBIC 3HAUCHUA.

OTH TaOJIUIBI MOTYT OBITH IOATOTOBJICHBI 3apaHee W I0JaBaThCS Ha BXOJT
y311a, 1100 (GOPMHPOBATHCS BPYUHYIO BHYTPH HETO.

2.11. IlpakTtuyeckoe 3anaTue Ne3 «YciaoBue u 3amMeHa»

PaccmoTpuM  MCIIONb30BaHWE KOMIIOHCHTA YCJIOBHE HAa KOHKPETHOM
npuMepe. Ilyctb ecth Ha00p MCXOAHBIX JNaHHBIX BuAa Unentudpukarop-Cymma,
pyo0. B 3aBHCHMMOCTH OT 3HaYeHMsI BXOJHOM MEPEMEHHON HEOOXOJIMMO IPOBECTH
00paboTKy JaHHBIX OJJHUM M3 CITOCOOOB:

l. BriBectu 13% 0T nepBoHa4YaIbHBIX CYMM;
2. BriBectu Bce cymmnbl He MmeHee 20 000 py0.;
3. BriBectu Bce cymmbl meHee 17 000 pyo0.

Jlo6aBuM y3en YciaoBue u HacTpouM ero. Ha Bxon y3na YcioBue nojaem
Ha0Op MCXOHBIX JAHHBIX U MEPEMEHHYI0, KOTOpasi OyJeT ONpeesTh BHIIIOTHEHNE
TOM WJIM MHOM BETBM CIieHapus (PUCYHOK 2.52).

+: lo6aButh epeMecTuTb BHU3 epeMecTUTh BBe| Pepakt BaThb
Nmsa MeTka Tun B [lepepaBaTb Ha Bbixod 13
1 <VYHukaneHoe ums> MopTl Tabnvuya v

r
2 <VHuKa/eHOe uMs> MopT2 [epemeHHble

Pucynoxk 2.52 — Hacrtpotlika y3na YcnoBue

JloGaBHM B CIHMCOK BCE BETBHM HAIIETO ClieHapHs (PUCYHOK 2.53). YcioBus
JUTS KOKI0M BETBU HACTPOEM TTO3XKE.
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i+ [lobaBuTb MepemecTnTb BHKM3 it} [epemecTuTb BBEPX
CrnMcoK BeTBEW ycroBUs ®
13%

CyMMa He MeHee 20000 pyb.

Pucynok 2.53 — HacTpolika BeTBEH cleHapus y3ia Y CIIOBHE

[TockonbKy MBI IeperaeM Ha BBIXOJ TaOJUIly MCXOJHBIX JaHHBIX, y y3Ja
HOSIBWIOCh TPU BBIXOAHBIX IOPTA, COOTBETCTBYIOIIMX 3aJaHHBIM BETBSIM, HU
YETBEPTHIN MOPT, COOTBETCTBYIONIMI BeTBU MHaue (pucyHok 2.54).

Ycnosue

McxooHble
NaHHble D

Pucynok 2.54 — CBs3p Mexay y3iamu Mcxo/iHbIe JaHHBIE U Y CIIOBUE

3aiileM B HACTPOWKM IMOpTa INepeMeHHbIX. [[00aBUM NEpeMEeHHYI0 C
IIPOIYIICHHBIM 3HAYEHUEM KaK ITOKa3aHO HA PUCYHKE 2.55.

# PepakTMpoBaTb NEPEMEHHYI0
WUma: Method
MeTka: Cnocob obpaboTKK AaHHBIX
Twvn gaHHbIX: Lenbin ~
HasHnaveHwne: He 3apaHo

3HayeHue: ¥ | TlponylleHHoe 3HayeHne

Pucynok 2.55 — [TapameTpsl TepeMeHHOU

Janee 3amagum ycioBue uisi mepBoll BeTBU. OHa BBINOJHSETCS, KOTJa
3HaueHue nepeMeHHoi Cnocod 00padoTku H1aHHbIX paBHO 1 (pucyHOK 2.56).
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i+ lobaButb ¥ MepeMecTnTb BHU3

CnucoK BeTBel ycnoBus

lepeMecTUTb BBEPX

Mone Mopt2.Cnocob obpaboTkn faHH v

Cyt
Cyt Arperauusa

Ycnoeue =

CpaBHI/IBaEMOe 3Ha4yeHne ll

lpuMeHnTL QTMeRuTE.

MopTl* (Konuuectso) =

+

PucyHnok 2.56 — Hactpoiika nepBoii BETBU B y3j€ Y CIIOBUE

AHaJIOTUYHBIM 06p8,30M 3agaanuM  YCJIOBHC [JIA OCTABIOHUXCH BETBEHU

(pucynoxk 2.57). [loctaBuM ranouxky Pe:xum ot/iaaku.

i+ [lobaBute MepeMecTnTL BHY '1_ MepemecTuTb BBEPX
Cnicok BeTBeli ycnosus o]
13 Mone MopT2.Cnocob 0bpaboTku paHH v
Cyr
Arperayus
Ycnoeue = -
CpaBHMBaeMoe 3Ha4YeHUe 3 v
Mopt2.Cnoco6 06paboTku aHHbIX = 1 +
Pucynok 2.57 — HacTpoliika OCTaBIINXCS BETBEU B y3J1€ Y CIIOBUE
[Ipogomxkum  cueHapuii ©  J100aBUM  BETBU  OOpaOOTKM  JIAHHBIX
(pucyHOK 2.58).
Ycnosue o Cymma, py6. * 0.13
HMoxoaHwe
OaHHbIE
He MeHee
20000

|

Menee 17000

©

@

Cymma, pyb. ==20 000

Cymma, pyb. <17 000

Pucynok 2.58 — [Ipumep nobaBieHue BeTBe 00pabOTKU JaHHBIX
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3agagum  nepeMeHHONM Crnocod o00padOoTKM [JaHHBIX 3HadeHue 1 u
MOCMOTPUM, Kak paboTaeT ciieHapuil. B cooTBeTCTBHM C 3aJaHHBIM YCIIOBHEM,
00paboTKka JaHHBIX MPOBOAMTCS IO TIEPBOM BeTBH: paccuuTaimch 13% ot
NMepBOHAYANIbHBIX CyMM. [lpyrue BeTBM He BbInosHsSOTCS. I[IpocMorpum
MOJIyYeHHBI HA0Op JaHHBIX.

B none Cymma*0,13 BwiBeneHol 13% OT mNepBOHAYANBHBIX CyMM
(pucyHoxk 2.59).

# 90 CymmMa®0,13 12 UpeHTudukatop 12 Cymma, pyb.

2 535,00 19 500
20000
24 000
28900
15000
35000

2600,00
3120,00
3757,00
1950,00
4550,00

2730,00 21000

© B o~ A W N e
W o N U AW N

2912,00
5850,00
2366,00
2678,00
2795,00

22400
45000
18 200
20600
21500

—
(=]
=
o

=
N
- =
N

.
w
=
w

14 3250,00 25000
15 4290,00 33000
16 4251,00 16 32700

—_
GRS

Pucynok 2.59 — IlonydeHHbIe JaHHBIE HA BBIXOJHOM MoOpTe y3ia Kanbkysatop

Ecnu u3mennts 3HaueHue nepemeHHol Cnocod o0padoTKM JaHHBIX Ha 3,
OyZeT BBINOJNHATHCS TPEThsl BETBb CIEHApHUs, a B IOJYyUYEHHBIM HAOOp NaHHBIX,
COOTBETCTBYIOIIUX YCJIOBHUIO, BOMAYT TOJbKO cyMMbl Mmenee 17 000 pyO.
(pucyHok 2.60).

[& Menee 17000 « BbiCTpbIl NPOCMOTP

COUTBGTCTBYIOT ycnosuo He cooTrBeTCcTBYIOT YCNOBUIO

g 12 NneHTndukatop 12 Cymma, py6.

2 20 12300
3 21 14 500

Pucynok 2.60 — BeixogHo# nopt y3ia @uibTp CTpok
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Hlanee paccmoTpum paboTy kommoHeHTa 3ameHa. CHadaia pacCMOTPHUM
ClIy4aid, KOT/Ia UCIIOJIb3YETCsl BHELITHS TabIuIa 3aMeH, MojilaBaeMasi Ha BXOJI y371a,
re HEoOXOOUMO 3aMEHHUTh B HMCXOAHOM HAaOOpe MaHHBIX KpaTHBIC Ha3BaHUS
MECSIIIEB Ha MOJHBIE (PUCYHOK 2.61).

[&, WcxopHble gaHHble  BLICTPEIA NPOCMOTP
Habop gaHHbIX

# MpeHTnduKaTop Mecsuy peructpad,..
1 OxkT
2| 02 WMioHb
3 03 Hoabpb
4 04 ABr
5| 05 Ans
6 06 Wionb
7| 07 Cen
8| 08 [ek
9| 09 despansb
10 | 10 Mapt
11 11 OkTabpb
12 | 12 Anp
13| 13 WNioH
14 14 Man
15 15 Anpenb
16 16 Wion
17 | 17 [ekabpb
18 18 der
19 | 19 Map
20 20 CeHTabpb

Pucynok 2.61 — IIpumep cxogHOoro Habopa TaHHBIX

Buemnsis Tabnuia 3amMeH coAepkutT napbl 3HadeHuil: KpaTHoe Ha3BaHue
Mecsia-IlosiHoe Ha3BaHue Mecsia (PUCYHOK 2.62).
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[&, Tabnuua 3ameH s BeiCTpbIi NPOCMOTP
Habop paHHbIX

& ab KpaTkoe HasBaH... ahb MNonHoe Ha3BaH...
2 Gdes despans
3 Map MapT
4 Anp Anpens
5 Man Mai
6 WoH WioHb
7 IMon Wionb
8 Aer Asryct
9 CeH CeHTabpb

10 Okt OkT6pb
11 Hoa Hoabpb
12 ek Mexabpb

Pucynok 2.62 — [Ipumep 1aHHBIX BHEIIHEW TaOIUIbI 3aMEH

[ToakarouynM HAOOPHI TAHHBIX K COOTBETCTBYIOIIMM BXOIHBIM IOPTaM y3Jia
3aMeHa ¥ HACTPOEM ero (PUCYHOK 2.63).

McxoaHble
NaHHble

. D 3JameHa

Tabnuua 3ameH

Pucynok 2.63 — Co3nanue y3na 3ameHa

+
o
ol
=

Jlist mons Mecsing peructpauuu Beioepem criocod 3amensl Tadjauna 3ameH

Mons Crnoco6 3ameHb!
ab Wpentudwmkatop He 3ameHaATb
ab Mecsu perucrpaumnmn Tabnuua 3ameH v
He samenaTs
Beop Bpy4Hyto
Ne HassaHwne nons HasHayeHune ASPY Y
. Tabnuua 3ameH l
1 ab KpaTkoe HasBaHue 1 Hewcnons:
2 ab lMonHoe Ha3BaHue 1 He ucnonbayemoe

Pucynok 2.64 — Crioco6 3amensl Tabnuna 3ameH

I[JIH KaXXJ10T O ITOJII UCXOAHBIX JaHHBIX MOKHO HACTPOUTD Cnoco0 3aMeHBbI:
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° He 3aMeHATD;

o BBoa Bpy4HYy10 — B 3TOM citydae GOpMUPYEM BHYTPEHHIOK TaOJIUITY
3aMeEH;

o Ta6au1a 3aMeH — UCIIOIB3yEM BHEITHIO TaOIHUITy 3aMEH.

[Tonst BHETITHEW TaOIUITBI MOTYT IPUHUMATH CJICIYIONINE 3HAUYCHUS:

° He ucnoas3yemoe;

° 3HayeHHe — ATO 3aMCHSICMBIC 3HAUCHMS,

° 3ameHa — 5TO HOBBIC 3HAUCHHS;

° HNudopmanuonnoe.

[Tone KpaTrkoe Ha3zBaHMe YCTaHOBMM Kak, 3aMEHSEMbIEC 3HAUCHUS, IOJE
IMostHOe Ha3BaHMe — KaK HOBbIE 3HaYeHUs (PUCYHOK 2.65).

Mons Cnocob 3ameHbl
ab WaenTudrkartop He 3amenaTe
ab Mecsay perucrpauymu Tabnuua zamen 1

Ne HassaHue nons HasHayeHune

1 ab KpaTkoe Ha3BaHue A+ 3Hauenne

2 ab MonHoe Ha3BaHue +B 3amena

Pucynok 2.65 — Hactpoiika noJieit B y3ijie 3aMeHa

Ha BTOpPOM MHarc mactepa I10 YMOJYAHHUIO HCIIOJIB3YyCTCA BaAPHUAHT
COOTBCTCTBHUA CTOJ'I6HOB 3amena: CTOJ'I6€H C HCXOIHBIMHM 3HAYCHUAMMU 6y,[[eT
3aMCHCH Ha CTOH6€H C HOBbIMHU 3HAYCHUSIMU.

[& 3ameHa - BbICTpbIii NpocMOTp
BbixofiHO Habop AaHHbIX

# ab ViaeHTudukatop  ah Mecay peructpauumn 3ame... 0/ Mecsy pervcTpaumm 3aMeH. ..
1 OkT6pb true
2 02 VitoHb false
3 03 Hoabpb false
4 04 Asryct true
5 05 fHBapb true
6 06 Wions false
7 07 CeHTa0pb true
8 08 Nekabpb true
9 09 deppanb false

10 10 Mapt false
1 11 OkTa6pb false
12 12 Anpenb true
13 13 WioHb true
14 14 Maia true
15 15 Anpenb false
16 16 Wionb true
17 17 Nekabpb false
18 18 beppans true
19 | 19 Mapt true
20 20 CeHT6pb false
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Pucynok 2.66 — McxoaHble JaHHBIX HAa BBIXOJIHOM MOPTE y37a 3aMeHa

B ucxomnom Habope MaHHBIX KpaTKe Ha3BaHUSI MECAIICB 3aMECHBI Ha TIOJTHBIE.
Hcxonnbie 3HaUeHUS HE 0TOOpaxaroTcs (pUCYHOK 2.66). [{ns ka0 3anucu ObLIo
N00aBJICHO JIOTHYECKOE TI0JIe: ObliIa JIM OCYIIECTBIICHA 3aMEHa.

2.12. llogmoxen

Hoamoaenb — 3TO KOMIIOHEHT, KOTOPBIM MOXET coJepxkaTb B cebe
MOCIIEI0BATEIBHOCTD Y3JI0B, PEATH3YIOIINX 3a/1aHHYIO JIOTUKY 00pabOTKH JaHHBIX.

®parMeHThl CIIEHapHs, MPEICTABISIIONIME ONPEAEICHHBIN Tan 00padoTKu
JAHHBIX, MOKHO «CBEPHYTBH» B MOAMOJENb, UTO MMO3BOJIUT:

o YIIPOCTUTH CTPYKTYPY CLICHApPHS;

o MHOTOKPATHO MCHOJIb30BATh 3TOT (PparMeHT, B TOM YHCIIE€ B CChUIKAaX U
LUKJIAX;

o CO3/1aBaTh IIPOU3BOJHBIC KOMIIOHEHTHI.

Kak u gpyrue xommnoHeHTsl Loginom, moaMoienb MOKET UMETh BXOJHBIC
W/WIU BBIXOJIHBIE TIOPTHI: TaOJIMYHbIE HAOOPHI JAHHBIX, IEPEMEHHBIC WM JIE€PEBO
JaHHbIX. KOMM4YecTBO MOPTOB HE OTPAaHUYEHO U HACTPAUBAETCS MOJIb30BATEIIEM.

B 3aBucumoct oT (pyHKIIMOHAA, Y MOAMOACIN MOXKET HE ObITh BXOJHBIX
WU BBIXOJHBIX MOPTOB. DYHKIIMOHAN MOIMOJEIN OINpEAeseTcs ee BHyTpEeHHEH
CTPYKTYPOH.

Ecnu noamonens He uMeeT BXOAHBIX MOPTOB, MpPU €€ JIeaKTUBALUU
BHYTPEHHHE Y3JIbI OCTaHYTCS aKTHUBHBIMH. UTOOBI M30€kaTh 3TOro, HEOOXOAUMO
MCIIOJIb30BaTh HACTPOIKY MOPSAKA BHIMIOJTHEHUS Y3JI0B.

OTtkpoem ¢aiin 1g511_6_04.1gp. Jns Toro 4TtoObl YBUAETh BHYTPEHHIOIO
CTPYKTYpPY MOAMO/ICIIN, HA)KMEM BOWTH.

Ha pucynke 2.67 otoOpaxxeHa BHYTPEHHSIsI CTPYKTypa mnoamozenu. B ee
COCTaB MOTYT BXOJIUTH JIt0OBIE y3Jibl LOoginom, Kak CTaHJapTHBIE, TaK U CO3/IaHHbBIC
Ha OCHOBE IPOMU3BOJIHBIX KOMIIOHEHTOB, & TaKXe APYrvue MOJAMOJEIU. Y POBHU
BJIOKEHHOCTH MOAMO/IENIEN HE OTPAaHUYEHBI.
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‘:J BbIliTM U3 nogmoaenu

o O O O T

DUNLTP CTPOK Kanbkynatop

Mogmogene

Il

BoiTn

CopTupoBKa MpynnupoBka

I i

Pucynok 2.67 — [Ipumep noamonenu

Bxoano#t mopt moaMozenu, HOCTYIEH JUisi OBICTPOro MPOCMOTpa JaHHBIX,
HACTPOWKHA M PpPEAAKTUPOBaHMS. BXOIHOW mnNOPT NOAMOAEHH, AOCTYIEH A
OBICTPOTO HACTPOMKHU U PEIAKTUPOBAHUS

JIns BXOOHOrO M BBIXOJHOIO Y3JIOB MOAMOEIU JOCTYHHBI JI€UCTBUS
BBITIOJIHEHUS U OCTAaHOBKHU, HACTPOUKH, TOOABJICHHS BU3YaIH3aTOPOB U IIpoyYEe.

Beixon U3 moaMozenud OCYIIECTBISAETCS C MOMOIIBIO KHONKKA Bbixox u3
MOAMO/ICJIH.

Bo3moxHbIE NEUCTBUS C MOJMOJICNIBIO AHAJOTUYHBI JEUCTBUSM C TTPOYUMU
y31aMu (KOMaHJIbl JOCTYMHbI M B KOHTEKCTHOM MEHI0). JlomoJIHUTENbHOM
KOMaHJIOM  SBJSIETCA  Pa3BOpPaYMBaHUE MOAMOJEJH —  BOCCTAaHOBJICHHE
3aKJIFOYEHHOTO B TIOJIMOJIEIb (PparMeHTa CrieHapHsl.

CymiecTByeT J1Ba criocoba co3aHus MOMOIEIEH:

o «CBOpauMBaHUE» B  MNOAMOJAENb (parMeHTa  CyIIECTBYIOIIETO
CLIEHapHS;
o CO3JaHM€e MyCTON NOAMO/EIIN U €€ HAllOJIHEHHE.
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2.13. IIpakTuueckoe 3ansaTue Ned4 «Iloamoaenn»

[Tycth nan Habop maHHBIX 0 mpojaxax ToBapos sale.lgd (pucyHok 2.68).

[ Loginom Data caiin « BbICTpbIi NpocMOTp

# Data Konwuecteo CyMMa € y4ETOM CKMQA,.. I'pynna ToBapa Tosap EanHuua nsmepe
1 28,00 13 708,80 HanonbHble NOKPLITUS [Nocka napketHas UPOFLOOR Loc 2085x188x14 ay6 KpacHbIA Npemy. .. wr
2 01.03.2017,00:00 112,00 3311,84  MeTusbl U Kpenéx 8030k OUMHKOBaHHBIR 1.4x25, 300 Wy, 10 KaTeropus, yn yn
3 01.03.2017,00:00 44,00 227128 CTeHoBbIE NOKPLITHA Mancokaptod ABC 9.5x1200x2500, KB.M. KB.M
4 01.03.2017,00:00 44,00 225940 CTeHoBbIe NOKPLITHA Tancokaptox BENTUNC 12.5x1200x2500, kB.M KB.M
5 01.03.2017,00:00 44,00 2820,40 CTeHoBbIe NOKPLITHA Mancokaptox BENTKMIC 9.5x1200%2500, BNaroCTOMKAR, Man.yn., KB.M KB.M
6  01.03.2017, 00:00 44,00 213576 CTeHOoBbIE NOKPLITHA Muncokaptox BENTUNC 9.5x1200x2500, KB.M KB.M
7 01.03.2017,00:00 44,00 245476 CTeHOBbIE NOKPLITHA I'ncokapTod KHAY® 12.5x1200x2500, KB.M. KB.M
8 01.03.2017, 00:00 44,00 2772,88  CreHOBble NOKPbITHA Mancokapton KHAY® 12.5x1200x2500, OrH., KB.M. KB.M
9 01.03.2017,00:00 44,00 17442,48 CTEHOBbIE NOKPLITHA et creknoMarHe3nToesli CM/1 1220x2440x8, wT KB.M
10 01.03.2017,00:00 70,00 14 422,80 Wnatnéeku MurmenT Bneckoobpazytowmin TICIANA 3onoT1o, 0.1 kr, Wt wr
11  01.03.2017,00:00 60,00 13 557,00 Wnatnéekn MurmeHT Gneckoobpazyowmin TICIANA cepebpo, 0.1 kr, Wt wr
12 01.03.2017, 00:00 60,00 39913,80 Wnatnéeku Mokpeiue pekopatuexoe OPTIMIST ELITE Mawnwa, 15 kr, wt wr
13  01.03.2017,00:00 60,00 38 394,60 WnaTtnéekn MokpeiTie gekopatuedoe OPTIMIST ELITE CTapelid 3aMoK, 15 Kr, Wt wr
14 01.03.2017,00:00 50,00 9001,00 CTEeHOBbIE NOKPLITHA PeweTtka papwatopHas KOCTPOMA 600x1200mM, Gexeran, wt wr
15 01.03.2017,00:00 50,00 4 385,50 CTEHOBbIE NOKPLITHA PeweTka paavaTopHaa KOCTPOMA 600x600MM, bexeran, WT wTr
16  01.03.2017, 00:00 50,00 715450  CTeHOBbIE NOKPHITHA PeweTka paguatopHas KOCTPOMA 600x900mm, BexeBas, wT wr
17  01.03.2017, 00:00 60,00 1 100,40 Wnatnéexku Wnatneeka TEKC PE-daiiH no aepery Genas, 0.25 Kr, Wt wTr

Pucynok 2.68 — [Ipumep HaOopa TaHHBIX O MpoAaKax

HeoOxoaumo:

l. Beigenuts nponaxku VIP ximentam u3 ropoga Boponex Ha cymmy
6onee 100 000 py6ueit. OnpenenuTs KOJIMYECTBO TaKUX MPOJAX, AaTy MOCISAHEH
MPOAAXKHU U YHUCJIO THEH, TPOIIEAIINX C ITOM AATHI.

2. Boraenuts npoaxu 0ObIYHBIM KIIMEHTaM U3 ropoaa MockBa Ha CyMMy
Menee 100 pyOneit. OnpeaenuTh KOJIUYECTBO TaKUX MPOJAXK, ATy MOCIETHEN
MPOAAXKHU U YUCJIO THEH, TPOIIEAIINX C ITOM AATHI.

Haunem pemenue meppoit 3agaun. C momoiiplo y3i1a @UIABLTP CTPOK U3
HCXOJTHOTO Ha0Opa MaHHBIX MOJYYUM TOJIbKO 3amucu o nmokynkax VIP kaueHToB B
roposie Boponex Ha cymmy 6omee 100 Toic. py0. J1jist 5TOT0 B HaCTpOiikax puiabTpa
YCTaHOBHUM TpH ycioBUs co cBsizkoit U (pucyHok 2.69).

CocTosnwe Bxoaa Bxop akTvBMpoBaH

Fpynnaknuenta = VIP KnneHT n Fopoa = BopoHex n CymMma c yueTom ckuaku > 100 000,00 +

Pucynok 2.69 — YcnoBus B HacTpolike y31a OuibTp CTpok
OtcopTupyeM MOJyYECHHbIE AAHHBIE MO JaTe B MOPSIKE BO3pAcCTaHUS C

nomotipio y3na CopTupoBka. [lanee 1o6aBuM onpeaeneHne KOTMIECTBA 3amucen
yepes y3en Kaabkyasarop (pucynok 2.70).
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CopTHpoBKa Konuyectso
sale.lgd VIP, BopoHex, no pate 3anuceii

R R T
| _

Pucynok 2.70 — Jlo6aBnenue y3na KanbkynsTop B co3/1laBaeMblil ClieHapuid

CoznmanuMm B HacTpoiikax ysia Kaabkyasitop none KonuuecTBo 3amuceit
(ctpok) ¢ momomblo (pyHkiuu RowCount. Jlanee npeoOGpaszyem TaOIUMYHbBIE
3HAUEHUS B TMEPEMEHHBIE C MOMOIIBI0 KOoMIOHEeHTa Tadjuua B mepeMeHHBIE.
Bo3bMmeMm miepBoe 3HaYeHHME KOJIMYECTBA 3alUCel M MaKCUMalbHYIO JaTy
(pucynok 2.71).

Y dunurpauus £ *
[LocTynHble nons BeI6paHHble nons o]
Konuuecteo MepemeHHbIe
CyMMa C y4eTOM CKUAKM Konuuectso 3anucer (Mepebin)
I'pynna ToBapa
Tosap
EavHuua nsmeperna
lopop

Ipynna knnexTa

Pucynok 2.71 — Hactpoiika y3na Tabnuia B nepeMeHHbIC

Ha Beixogme y3na Tabdauma B mnepeMeHHbIE IIOJTYYeHBl HEOOXOIUMBIC
TIEPEMEHHBIE.

KonuyecTtBo nHEN Mexay TEKylled NaTod M JaTOM MOCIEAHEW MOKYIKH
paccuntaem B KanbKyJasiTope nepeMeHHbIX (pUCYHOK 2.72).

CopTUPOBKa Konuuectso Tabnuua B
v nepeMeHHble KonuuecTso
sale.lgd VIP, BopoHex, no pate 3anuceit p

1P

Pucynok 2.72 — JloGaBnenue y3na komnoHeHTa Kaiabkyistop (mepeMeHHbIE)
JloGaBum miepemennyio KosiuvecTBO aHe#, pacCYNTAaHHYIO C TOMOIIBIO

dbynkuuu DaysBetween (xommuectBo aHeit mexay gatamu) u Today (Texymas
narta).
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VY316l COPTUPOBKU U pacueToB OOBEAUHUM B MOAMOJIENb: TaK Mbl CMOXKEM
MOBTOPHO HCIIOJIB30BaTh MX, HE NpuOeras K KOMHUPOBAHUIO, a TAKXKE YNPOCTUM
CTPYKTYpY CLIEHApUSI.

[Ipu cBOopaunBaHuM (pparMeHTa CIEHApUs B MOAMOJETIb (OPMUPOBAHUE €€
IIOPTOB, ONPEIECICHUE UX TUIIA U HACTPOMKA MPOUCXOIAT aBTOMAaTUYECKH, €CIU K
1opTaM MOAKIIOYEHHI CBsI3U. B HalieM ciiydae HeoOX01uMo 100aBUTh U HACTPOUTH
BBIXO/IHBIE MOPTHI OJMOJIEIH BPYUHYIO (pUCYHOK 2.73).

sale.lgd VIP, BopoHex,

Moomopens
=100 ToIC G

i i
|:| BolTn

Pucynok 2.73 — [Ipumep cBOpaunBaHus y3JI0B B IIOJIMOJIEIb

BxoaHpIMU ¥ BBIXOAHBIMH TIOPTAaMU MMOAMOIeTTH MOTYT ObITh [lepemMeHHbIe,
Taboamua u lepeBo nannbix. Ha nepBomM miare mMacrepa HaCTpOWKM MOJIMOJETU
MOXHO J00aBUTh MPOU3BOJBLHOE KOJMYECTBO MOPTOB U OTCOPTUPOBATH HX B
HY)KHOM Tmopsanke. Ecnm y mnoamomenu HECKOJIBKO TOPTOB OJHOTO THIIA,
YKEJATEIbHO JaBaTh UM OCMBICIEHHBIE METKH, YTOOBI OBLJIO MOHATHO, KaKoi Habop
JTAHHBIX OKUJIA€TCS Ha BXOJ1€/BBIXO/IE.

Co3nanHbli TIOPT HEOOXOJMMO CBS3aTh C HMCTOYHHUKOM JAHHBIX BO
BHYTPEHHEU CTPYyKType mnoamozaenu. BougeM B moamonens M yBUAMM BHYTPHU
BBIOpaHHbIE HAMU y37bl. CBSI3b MEX]y BXOJIHBIM TTOPTOM TOJIMOJICIIA U BBIXOTHBIM
noptoM COpPTHPOBKA MO JaTe YCTAHOBWIACH ABTOMATHYECKU. Y CTAHOBUM CBSA3b
MEKTY BBIXOJHBIMH IMOPTAMH 3aKITIOUUTENBHOTO y31a U oMo ienn. COOTBETCTBUE
MIEPEMEHHBIX YCTAHABIMBAETCSI aBTOMATUYECKHU.

Co3aHHy0 MOAMOAENb Mbl CMOYKEM HCIOJIb30BaTh B KayecTBE 0a30BOIO
y3J1a ISl 9K3EMILISIpa KOMIIOHEHTA BhInoJiHeHue y3i1a.

Hanee st pemieHuss BTOpPOM 3amadu OTGUIBTpYyeM TpeOyeMblii HaOop
JAHHBIX (PUCYHOK 2.74).

111



Pacyer

VIP, BopoHex,
nepemMeHHbIX

=100 TbIC

[ i
1 ¥ g

BoiTu

KnueHTt,
Mockea, <100

0

Pucynok 2.74 — ITpumep co3maBaeMoro clieHapusi

Bocrione3yemMcss KOMITOHEHTOM BbINoJIHeHMe y3/1a, B €ro HacTpPOMKax
BbIOEpeM y3ell Pacuer nmepeMeHHBbIX (PUCYHOK 2.75).

BeinonHexne
y3na

Pucynok 2.76 — Co3nanue y3ina Beinonnenue y3na

Ha Bxoze nostyurm HY>KHbII Ha0Op MEPEMEHHBIX, PACCUUTAHHBIN 110 HOBBIM
JTAHHBIM.

[logmonenun  mpencTaBisitoT  cOOOM  MHCTPYMEHT — MEepapXU4ecKoi
JEKOMITO3UIIMH, IO3BOJSIOT CO3/1aBaTh MHOTOYPOBHEBBIE CTPYKTYpPHUPOBAHHBIE
cieHapuu. YToObl MaKCHUMAalIbHO YIPOCTUTH CTPYKTYpYy CLIEHapusi Ha BEpPXHEM
YPOBHE, MBIl MOXXE€M OOBEIWHUTh B MOJMOJEINb Y3JIbl, pEUIalolIMe OJHY U3
MOCTaBJICHHBIX HAMHU 3a7a4 (pUCyHOK 2.77).
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Pucynok 2.77 — Co3ganue noamoaenu 3agaya 1

BOﬁI[CM B IIOAMOJICIIb, YTO ITOAKIIOYHUTH CBA3U K BBIXOJIHBIM ITIOPTAM. Ha BXOJ
Iogaanm TaOJITMYHBINA Ha60p OT(bPIJ'IBTpOBaHHBIX JaHHBIX MW PaACCYUTAHHBIC

nepeMeHHbIe (PUCYHOK 2.78).

O O OO

fj] BbIiAiTM U3 nogMogenu

VIP, BopoHex,
>100 TbiC

i
0¥ g

Pacyet
nepemMeHHbIX

0

BolTti

Pucynok 2.78 — YcraHoBieHHE CBA3€EH C BBIXOJAHBIMU ITOPTAMHU TOAMOAETN
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Pucynok 2.79 — UTorosei BUJ1 MOAMOAEIEN

Ha BBIXOZHBIX MOpTax MOAMOJENEH MOJy4aeM HYXKHbIE HAM JaHHBIE U
nepeMeHHbIe (PUCYHOK 2.79).

2.14. KomnoHeHTHBI Y3eJI-cChlIKAa U BbinojiHeHUe y3J1a

Y3es-ceblika 1 BbInosHeHHe y3Jia — KOMIOHEHTBI, KOTOPBIE MO3BOJISIIOT
3HAYUTENILHO OOJIETYUTh paboTy aHamuTHKa. MIX MOXHO HacTpaumBaTh Ha JPYTrue
Y376l CLEHApHsl C T€M, YTOObI MOBTOPUTH JIOTMKY 0OpabOTKu. OTanyue Mexmy
KOMIIOHEHTaMHU B TOM, UTO y3eJ-CChLIKA paboTaeT C JaHHBIMU UCXOJIHOTO Y3714, a
y3€Jl BBIMOJHEHUSI MO3BOJISET paboTaTh ¢ HOBBIMH JIaHHBIMHU. VICXOnHBIN y3en B
TepMuHoJIornK Loginom Ha3biBaeTcs: 6230BbIM, UM MOKET OBITh:

o 100011 U3 y3710B TEKYILEr0o MOIYJIS;

o 7100011 U3 TOCTYMHBIX Y3JIOB APYTHX MOAYJIEH (B TOM YHCIIE U3 APYTHX
naketoB). B aTom ciryyae monudukaTop nocTymna y3na J0KeH ObITh HACTPOSH Kak
BHYTPEHHUH, OTKPBITHIN WU ONMY0JIMKOBAHHBIMN.

BaxHo: HEBO3MOKHO BBIIIOJHUTH y3JIbl Y3e-ccblika, LHiuki, Boimosinenune
y3Ja.

¥Y3eJ1-cChblIKa — 3TO KOMIIOHEHT, KOTOPBIY MO3BOJISIET UCIIOJI30BATh JJAHHbBIC
JPYroro y3Jja clueHapus. ITO MOJE3HO, B YACTHOCTH, B CIEAYIOLIUX CIydasiX:

o OIHU M T€ € HUCXOJHBbIC JaHHbIE HEOOXOIMMO HCIIOIbH30BaTh B
HECKOJBKHX CIIEHAPHUSIX B paMKaX peIieHus] Kakol-I1u0o 3a/1auu;

o JIaHHbIE, PACCUMTAHHBIE C TOMOIIBIO OJHOTO CIIEHApHS, JTUOO YacTH
CIIeHapHsi, HEOOXO0IUMO UCTOJIb30BATh B IPYTOM;

° HYKHO CJIEJIaTh CIICHapui 0oJiee YuTa0eIbHBIM.

KommonenT BorinosiHeHue y3J1a MO3BOJISIET BBHIIIOJHUTH HACTPOSCHHYIO paHee
JIOTUKY 00paOOTKM Ha HOBBIX JaHHBIX. Ero mcrmosib3oBaHuE MO3BOJSET U30EXKAThH
YpEe3MEpPHOTO MOBTOPEHUS y3JI0B M BETBEH CIIEHAPHS, ONITUMUZUPYET CIICHAPHIA.
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2.15. lIpakTuyeckoe 3anAaTHE NeS «Y3eu cebliika U BoinosiHeHune y3i1a»

[TycTh ecth HAOOp nmanubix data 2014.1gd rox, comeprxaniuii nHGOpPMAITHIO O
NOTPEOICHUH JEKTPOIHEPTUU HA PA3TUUYHBIX O0BEKTAaX B TEUECHUE KaJCHAAPHOTO
roja. M ananornunsiii Habop ganubix 3a 2015 rox data_2015.1gd (pucynok 2.80).

data_2014.lgd

v (0

data_2015.lgd

s (0

Pucynok 2.80 — HaGop nanusix 3a 2014 u 2015 rox

Ilepen HaMu CTOUT 3a/1a4ya MOACYUTATH OOIIEe OTPEOIEHHE MIEKTPOIHEPTUN
1o MecsiuaM Juisl Kaxxaoro Hadbopa. Ilpu 3ToM Mbl TOYHO 3HAEM, 4YTO B JlajbHEHIIEM
3TH JaHHBIE TOHAJ00ATCS HaM JIJIsl PELICHHUS €1l€ HECKOJIBKUX 3ajau.

Msl1 co3panu B makere Moayiabs UMIOPT JAHHBIX U UMIIOPTHPOBAIN HAllH
HAOOPBI C TEM, YTOOBI MOKHO OBLIO UCIIOJIB30BATh UX B CLIEHAPUAX APYTUX MOAYJIEH

JUiss Toro d4toOBl 3TO CAeNaThb Yy Y3/IOB JOJKHBI OBITh HACTPOEHBI
MOAM(PUKATOPBl JOCTyNla HE HWKE BHYTPeHHero. 3aiieM B MeHio Jlpyrue
aeiictBUsn U BblOepeM koMaHnay Hacrpours moaudukarop pocryma ...
(pucynok 2.81).
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Pucynok 2.81 — Komanga Hactpouts Mogudukarop gocryma ...

VY cTaHOBUM HYKHBII MOAM(DUKATOP U NPUMEHUM HAaCTPOUKY (PUCYHOK 2.82).

Bei6op MopudmkaTopa nocTyna

3aKpbITbI (LOCTYNEH TONBKO BHYTPW TEKYLLETO MOAYNS)

3alMLLEHHBIN (JOCTYNEH TONBKO BHYTPU TEKYLLETO MOAYNA U €70 NOAMOLeNe)
® ) BHyTpeHHWIT (OCTyNeH TOMBKO BHYTPU TEKYLLErO NaKeTa)

OTKpbITBIN (BOCTYMEH BO BCEX MAKETaX)

Ony6nuKoBaHHbIKM ([OCTYNEeH Bo BCEX NakeTax 1 B BuAe Beb-cepBuca)
Mms

GUID {F8AF7D01-8BOE-40AT-A8D4-2E0157TF 71117}

Pucynox 2.82 — Bribop Mmoaudukaropa noctymna

Takum xe 00pa3oM HacTpOUM MOAM(PHUKATOP AJIA APYTOro y3Jia U nepenieMm
B IPYTrOM MOZYJIb MIAKETA, KOTOPBIM 3apaHee CO3AANIN Ul PEUICHUS HALLIEH 3aJa4H.

OtkpoeM creHapuii moayns. B rpynne Ynpas/ieHune HalieM KOMIOHEHT
VY3eq-cebliika. Jlo6aBuM ero B 00JaCTh TOCTPOCHUS CIICHAPHSI K HACTPOUM.

B HacTtpoiikax y3ia npucyTCTBYET J€PEBO CO BCEMH JAOCTYIHBIMH MMaKETaAMHU
U ux y3namu. Ha 1aHHBI MOMEHT HaM JOCTYIIHBI TOJIBKO y3JIbl TEKYIIETO MakKeTa.
Kak BOCnoJsib30BaThCsl y37aMU U3 JIPYroro MakeTa, Mbl TOTOBOPUM B CJEAYIOLIEM
3aHsATUU (pucyHOK 2.83). Pa3BepHyB nepeBo, BUIUM HaIM y3ibl. Eciu Obl MBI He
HACTPOMJIM MOAU(HUKATOP JOCTYMa 3apaHee, CIIMCOK Y3JI0B ObLT ObI IycT. BriGepeM
IIEPBBIN y3€JI UMIIOPTA.
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v} data_2015.lgd

Pucynok 2.83 — Hactpolika Y3emn-ccblika

Ha Bropom mare 3aganum y3my metky Umnopr: data_2014.1gd u coxpanum
HAaCTPOMKH. Y Y3/1a-CCBUIKM MOSBWICS 3HAYOK HCXOJHOTO Yy3Jla, a TaKXKe €ro
BBIXOJHOM mopT. OOpaTUTe BHHMAHHME: TaK KakK Y3€J-CChUIKA IO3BOJISET
UCIIOJIb30BAaTh TOJBKO JIaHHBIE IPYIOro y3/1a, BXOJHBIX IIOPTOB Y HETO HE OBIBAET.

Ecny Mbl BBIIOJHUM y3€11 U OTKPOEM OBICTPBIN MPOCMOTpP, yOEIUMCs, YTO
NOJyYWIM HY)XHbIE JaHHble. TakuM 00pa3oM, Mbl MOKEM HCIOJbB30BaTh UX B
JAPYTUX MOAYJISIX WIH B PA3HBIX YaCTAX CLEHAPUS.

C momoup0 y3Ja-cCbIIKM Mbl MOKEM IOJYYUTh JaHHBIE JIIOOOro ys3ia.
Kpome TOro, OH mNO3BOJSET NOBBICUTH YWUTAOENIBHOCTH CLIEHAPUEB: MOMKHO
NEPEHECTH YacTh CLEHApUS Ha JPYIYK0 «CTPOKY», TEM CaMbIM MOBBIIIAS €ro
HarJISiAHOCTh U y100CTBO pabOTHI C HUM.

[TocmoTpuM, Kak 3T0 paboTaeT Ha JpyroM npumepe (pucyHok 2.84).

r MapameTpbl
MnopT =
PacyeTnbl nonen

G [pynnupoBKa 3aMeHa CopTupc

Y3en-ccblnka

0

Pucynok 2.84 — IIpumep paccmaTpruBaeMoro CleHapus

IlepeHeceM 4YacTh clieHAapuUs, CIEAYIOIIYIO 33 y3JIOM 3aMeHa, Ha HOBYIO
«cTpoKy». Jiist aTOro 700aBUM M HACTPOUM Y3€l-CChUIKY. J[aHHbIE Ha BBIXOJIE Y3J1a-
CCBUIKH COOTBETCTBYIOT JaHHBIM HA BBIXOJIE y3J1a 3aMEHBI.

Tenepb MOXXHO TMEPEHECTH YACTh CLEHApHs, KOTOpas HE MoMelaiach Ha
9KpaH, CBSI3aB €€ C BBIXOJHBIM MOPTOM Yy3ida-ccbulkd. CueHapuil crtam Oonee
KOMITAaKTHBIM U YAOOHBIM (pUCYHOK 2.85).
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Pucynok 2.85 — IIpumep paccMaTpuBaemMoro ClieHapus C y3J0M Y 3€1-CChUIKA

HaxxaB Ha mnuMKTOrpaMMy CO CTpPEIKOW, MOMXHO MOCMOTPETh HCTOYHHK
KOHKPETHOM CCBUIKM WJIM WCXOAHBIE Y3JIbl UMEIOIIMXCS B CIIEHAPUU B CLEHAPUU
y3JI0B CCHUIOK (pUCYHOK 2.86).

MapameTpb
nonei

UmnopT

Pacuetsl IpynnupoBKa 3ameHa

JKcnopTt
Y3en-ccblika
CopTMpOBKa DUNLTP CTPOK

i )

Pucynok 2.86 — Ctpenka HarmpaBieHa OT MUCTOYHHKA (MJIM 0a30BOTO y37a) K
CCBLIKE

¥Y3ea-cchllIKy MOKHO HCIIOJIB30BaTh TaKKe JJIsi BETBJICHUS CLEHApUSL.
Oco0eHHO y100HO 3TO NMPU HATUYUU OO0JIBIIOTO KOJIMYECTBA CBI3EH MEXY Y3JIaMHU.

[Ipogomxum mpuMep C MOTpeOieHneM 3JeKTpodHepruu. Hamomuuwm, 4To
3aJlaya COCTOUT B TOM, YTOOBI MOACUMTATH AJIA KaXKJI0ro Habopa noTpediieHue 1o
Mecsauam. /[o6aBum B crieHapHil CChUIKY Ha BTOpPOil Ha0op.
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Teneps noacuutaem ooiee norpedaeHre AIEKTPOIHEPTHUH 110 Mecsiam 2014
rozna. Jlns 3Toro rpynnupyeM JaHHblEe MO jaare, ykazas s nons IlorpebJienue
3JIEKTPO3Heprum BapuanT arperaiuu Cymma (pucyHok 2.87).

BbixofHOM Habop AaHHbIX _

# Oata MoTpebneHue an.3Heprum, KBT 4|Cymma
1 28 764,00

2 | 01.02.2014, 00:00 27 387,00

3 01.03.2014, 00:00 27171,00

4 01.04.2014, 00:00 151 970,77

5 01.06.2014, 00:00 134 309,03

6 01.07.2014, 00:00 144 942,30

7 01.08.2014, 00:00 136 287,23

8 | 01.09.2014, 00:00 149 105,48

9 01.10.2014, 00:00 173 734,65

10 | 01.11.2014, 00:00 173 346,75
11 01.12.2014, 00:00 24099743
12 | 01.05.2014, 00:00 111 480,00

Pucynok 2.87 — I'pynnupyem gaHHbIE MO J1aTe

Jlnst Toro ytoObl TakuM ke o0pa3oM oOpaborath maHHbie 3a 2015 ron,
n00aBUM B Halll CIIEHApUW y3eid BbITIONHEHHs. OH TakkKe OTHOCHTCS K TpYIIe
YupasJienue.

B HacTpoiikax BUAMM Takoe e JAEPEBO, KaK U B y3Je-CChUIKe. B kauecTe
0a30BOT0 MOKHO BBIOpaTh TOJBKO OJIMH U3 JOCTYIHBIX y370B. Ecnu HEoOxomuMo
BBINIOJIHUTH TOCJIE€I0BATEIbHOCTh M3 HECKOJBKHMX Y3JI0B, TO CHayaja CieayeT
O0OBEIMHUTH UX B MOJMOJIENb, a 3aT€M yKa3aTh €€ B HAcCTpoikax BbInmosiHeHus
y3J1a. Beibepem B kauecTBe 6a3oBoro y3en I'pynnupoBka: Jlara.

B HmwkHell dacth OKHa HAcTpoiiku mpucytrcrByer (uar CoxpaHATh
KOH(Urypamuo BbIOpaHHOTO y3Ja (pucyHok 2.88). Korga oH BKiIIOYEH, Mpu
BBITIOJIHEHUU y3J1a COXPAHSETCS €ro KOHQUTypaius Ha CIydaid, eciu OHa
OTIMYAETCs OT KOH(MUTYpALIUA UCXOAHOTO y3i1a. JTa OMIUs aKTyallbHa, KOTrAa IpH
BBITIOJTHEHUU  y3JIa MPOUCXOMIT KaKue-TO M3MEHEHHUs, Hamnpumep, y3ell
nepeodyuaercs. Kondurypaiusi BXOAHBIX MOPTOB COXpaHAETCS Bcerga M OT
naHHoro (uara He 3aBucuTt. [lo ymonuanuto ¢ar BeikiItoueH. B qanHoM npumepe
B HEM HET HEOOXOUMOCTH, TIOATOMY OCTaBUM 0€3 N3MEHEHUH.
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KoMnoHeHTsI OnucaHue
Y dunsrpaumns Y dunerpaums
— Y3nbl B TEKylleM Moayne
v} data_2014.lgd
v} data_2015.lgd
= KoMnoHeHTbl

Packagel

CoXpaHATL KOH(UIypaumto BbIbpaHHOTo y3na

Pucynox 2.88 — ®@nar CoxpaHsaTh KOHGUTYpaAIKIO BEIOPAaHHOTO y3J1a

VY y311a MOSABUINCH TIOPTHI, aHAJIOTHYHBIC IIOPTaM 0a30BOTO y3I1a, IPUYEM HE
TOJIbKO BBIXOJIHBIC, HO M BXOJHBIC: y3eJ M03BoJIsieT 00paboTaTh HOBBIC JaHHEBIC.
Takxke cpa3y oroOpakaeTcss IMOPT YIPABJISIONIMX IMEPEeMEHHBIX. [lepenmenyeM
y3eJ], MOAaJMM Ha BXOJHOW mOpT naHHbie 3a 2015 rom W BEINOTHUM Y3l
(pucyHoxk 2.89).

q IpynnupoBKa:
ata_2014.lgd nata

q v [0 DDD

pynnupoBka:

data_2015.lgd fata

L]

v |0 J i
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Pucynok 2.89 — 3anyck y3na Beimonnenue y3ina

Hactpoennslii ¢yHkimonan yszna ['pynnupoBka: JlaTa BbINOJHSETCS Ha
HOBBIX JIAHHBIX.

BHeceM n3MeHeHus B 0a30BbIN y3€] U pacCUUTAEM CPEHEE OTPEOIEHHE.

[Tocne Toro kak B 0a30BbIid y3€J1 BHECIU U3MEHEHHSI, BCE y3JIbl BBITIOJHEHHBIE
Ha OCHOBE HET0 MOJACBETWINCH KeNIThIM LBETOM. [locie 3anmycka y3na Belnonnenne
y3Ja B pe3ysibTare MojyuyeH Habop JaHHBIX COBIMAJAIOUIHNI 110 CTPYKTYpE C BhIX01a
0a30BOro y3ina.
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Jlanee co3naanum HOBBIA MOJYJIb B KOTOPOM MOMPOOYEM UCTIOIb30BaATh PaHee
caenanHabie HapaOoTKU. C MOMOITEI0 KOHTEKCTHOTO MEHIO TIepelIeM K HaCTPOMKaM
MPOU3BOJIHOTO KOMIIOHEHTa. B CBSI3U C TeM, YTO KOMIIOHEHT HE BUJIEH B JPYTUX
MOJYJISIX JIO HACTPOEM €To ¢ MOMOIIbI0 koMaH sl HacTpouTs... (pucyHok 2.90).

KOMMOHEHTHI + & % W = ¥ 123
D

() NobGaBuTk y3en BeinonHeHWe y3na B cLeHapuii

HpOMBBongle KOMMOHEHTHI -
Y dunstpauma

= TeKywmn mogyns

+ Packagel
1 No6aBuTtb yaen Lnkn B cueHapuid IpynnupoBKa:
D14.lgd fara

Hactpouts... n
YoanuTb...
MepeirT K NPpoM3BOAHOMY KOMNOHEHTY

Ipynnupoeka:
data_2015.lgd fata

©
1]

o1 (0 D 0

e

Pucynok 2.90 — HacTtpolika npon3BOJHOTO KOMIIOHEHTA

N3menum 00nacTh BUIAMMOCTH Ha BHyTpeHHMI, mociie 3TOro OH JOJDKEH
OBITh JIOCTYIIEH B IpYTUX MOAYJSX. Tenepp Hall KOMIOHEHT MOSBUIICS B CIIUCKE U
€ro MOXHO J00aBUTh B CLICHAPHIA.

Job6aBum HabGop nanubix data 2015.lgd yepe3 y3en CChUIKY U TEpeHECEM
POU3BOAHBIA KOMNOHEHT I'pynnupoBka: gara. Takum oOpa3oM, Mbl MOJIYYHIIN
pe3ynbTaT 00pabOTKHU JAaHHBIX C MOMOIIbI0 KOMIIOHEHTA, CO3JaHHOTO B JAPYrOM
MOJyJIE MTaKeTa.

2.16. BHelmnue KOMIIOHEHTHI 1 OHMOJINOTEKH

B Loginom mnpemycMoTpeHa BO3MOXKHOCTH ITOBTOPHOTO HCITOJIb30BaHUS
HAaCTPOEHHBIX Y3JIOB WK (PparMeHTOB ciieHapus. PaccMoTpuM ux noapooHee:

. KonupoBanue d¢parmenra. [[aHHBI CIoco0 MO3BOISET CO3/aTh
MOJIHOCTHIO HE3aBUCUMYIO KOTIHIO y371a/y3710B. HUKakoi CBSI3U MEXTy MCXOIHBIM
y37I0M U Komuer He (popMupyercs, mpu HEOOXOAMMOCTH BHECCHHSI U3MEHEHUHN HX
MPUJIETCS. BHOCUTh B KaxAYyH komwuto. [lo cytm 310 TO %€ camoe, 4TO CO31aTh
HY>KHBIE y3JIbI 32HOBO C TAKUMH K€ HacTpoiikamu. Takum o0pa3oM, eTMHCTBEHHOE
MPEUMYIIECTBO KOMUPOBAHUS — YCKOpeHHe pa3paboTku cueHapus. [loatomy
HCIIOJI30BaTh ATOT CIIOCO0 MPU peaInu3aiii MOBTOPHOM JOTUKU HE PEKOMEH Ty ETCHI.
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o Hcnosb30BaHne CTAHIAPTHOIO KOMIIOHeHTa BbimosiHeHue y3Jia.
JlaHHbIi croco0 MO3BOJISIET MCMOJB30BaTh WMEIOLIUECS Y3Jbl MOBTOPHO MJIs
00paOOTKM HOBBIX JAHHBIX, HO UCKJIIOYA€T BO3MOXKHOCTh YBUIETh BHYTPEHHIOIO
CTPYKTYPY/HACTpOMKM Y3JI0B WJIM BHOCUTH B HHUX uU3MeHeHus. I[lpu sTom
CYILIECTBYET CBsI3b C 0A30BBIM Y3JIOM: NP BHECEHUU U3MEHEHUI B €r0 HACTPOUKH,
y3€JI BBIIIOJTHEHUS OTHACIIEYET 3TH U3MEHEHUS.

o Co3panne Npou3BOAHOT0 KOMIIOHEHTA. [ [pOM3BOIHBIN KOMIIOHEHT U
CO3/IaHHBIN Ha 0a3e HEero y3el TaKKe UMEIOT CBA3b C 0a30BBIM Y3JI0M, HO, B OTIINYHUE
OT y37la BBIMOJHEHHS, B €ro JIOTUKY OOpabOTKM MO>XHO BHOCHUTH H3MEHEHUSI.
[locnennue nBa crmocoba MOJpPa3yMEBAIOT HE TOJBKO paboTy € CO3/IaHHBIMU
dbparMeHTaMu B paMKax OJHOTO TaKeTa, HO TaKXe CO3/IaHhe U TMOJKIIOYEHHUE
BHEIIIHEN OMOJIMOTEKH KOMIIOHEHTOB. OCTaHOBUMCS Ha ATHX CIloco0ax moJipoOHee.

Buemnsas 0u0Jmoreka KOMIIOHEHTOB — J3TO TMakeT C HabopoM
CIPOEKTHUPOBAHHBIX MOJMOJENEH, Kaxaasi U3 KOTOPBIX BBIMNOIHIET KaKylO-TMO0
3aKOHYEHHYI0 00paboTKy. Bece moamoaenu OuOIMOTEeKH, CTaBIINE MTPOU3BOIHBIMU
KOMITIOHEHTaMH, M0 YMOJYaHUIO UMEIOT 00JIacTh BUAUMOCTH BHyTpenHmii. (s
TOr0, 4TOObI KOMIIOHEHT CTaJl JIOCTYIEH B JIOOOM IaKeTe, KOTOphI Oyaer ero
UCIOJIb30BaTh, 00JIaCTh BUAMMOCTH HYKHO BPYUHYIO HOBBICUTH 10 OTKPBITHI.

bubanorekn KOMIIOHEHTOB IO3BOJISIIOT COKPAaTUTh BpeMsl Ha pa3pabOTKy
CLIEHApHEB, MHOTOKPATHO MCIOJIb30BaTh JIOTUKY 00pa0OTKH, paHee 3aJI0KEHHYIO B
KOMITIOHEHThl. MexaHu3M Hacje0BaHUs OO0O€eCIeYnBaeT aKTyalbHOCTh BEpCUM
KOMIIOHEHTOB. B OMONIMOTEKY MOXHO OOBEAMHATH KOMIIOHEHTHI IJIsi pELIEHUs
3a/1a4 OTAEIBHON MPEeAMETHON 00JIacTH.

BHenne OnOIMOTEKH MOXKHO pa3fesiuTh Ha 3aKPhITUE U OTKPBITHE:!

o 3akpsITasi OM0JIHOTEKA IPEICTABIIAET CO00i 3aM(DPOBAHHBIN AKET,
KOMITOHEHThI KOTOPOTO MOKHO HCIIOJb30BaTh B JIPYrOM IAKETE TOJBKO OIHUM
CIIOCOOOM — € MOMOIIIBIO BBIMOJHEHUS y371a. CaM makeT OMOIMOTEKH HEBO3MOKHO
OTKpbITh B Loginom, MOXHO UCIHOJIb30BaTh TOJBKO CCBUIKY Ha HEro.
COOTBETCTBEHHO, B KOMIIOHEHThI OUOJIMOTEKN HEJb3sl BOUTH M YBHJIIETh, KaK OHU
YCTPOEHBI BHYTPHU.

o OTtkpbiThie OMOHOTEKH. [lakeT OTKPHITOM OUOIMOTEKHM MOKHO
OTKpBITh B LOginom TOYHO Takke, Kak u JIto0o0i# pyroii nakeT. Ha ocHOBe KaxKa0ro
U3 OTKPBITHIX Y3JI0B MOKET ObITh CO3/1aH MPOU3BOAHBIA KOMIIOHEHT, YTO IMO3BOJISET
UCIIOJIb30BaTh BO3MOXHOCTH OOBEKTHO-OPUEHTUPOBAHHOTO MOJIETUpOBaHus. B
TOM CJIy4ya€ MOXHO YBHUJEThb, a, MPHU >KEJaHUU, MOAU(PUUMPOBATH BHYTpPEHHEE
YCTPOMCTBO KOMIIOHEHTOB Kak B MakeTe OMOIMOTEKH, TaK M MPHU MOAKIIOYECHUU
ccpuikh Ha Hero. CyllecTByeT W NPOMEKYTOUHBIM BapHaHT, KOrJa MaKeT
OoubmuoTeKu 3amm@poBaH, HO €€ KOMIIOHEHTHI (MJIK 4aCTh KOMIIOHEHTOB) JIOCTYITHBI
KaK IIPOU3BOJIHBIE.
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PaccmoTpum Ha mpuMepe criocoObl UCTIOIB30BAaHUS BHEIIHUX KOMITOHEHTOB.
bubnmuoteka pacnonoxena Ha GitHub. [Ins ckaunBanus 6uOIMOTEKH TepernTe,
noxanyicra, mo ccbUike: https:/github.com/loginom/loginom-silver-kit — wu

HaxmuTe KHONKY Download ZIP. Tam e MOXHO ITO3HAKOMHUTBCS C
JToKyMeHTanuen k OubOnuoreke. Ilocine ckaumBaHusg pacnakyWTe apXuB C
OMOJIMOTEKOM HA CBOM KOMIIBIOTED, JTU00 B (haliJIOBOE XPAHIIIHIIIE.

JIist moAkIroYeHUs: OMOIMOTEK K TEKyIIEMY MaKeTy HEOOXO0MMO MEepEeiTH B
paznen CeblLikM U BeIOpaTh KoMaHy /Jlo6aBUTH B KOHTEKCTHOM MEHIO pa3fieliaB
JIepeBe MAaKEeTOB, B KOHTEKCTHOM MEHIO O0JAaCTHU CCBUIOK, JTUOO BOCIOJIb30BATHCA
OJIHOMMEHHOUN KHOMKOM Ha MaHeIu MHCTPYMEHTOB (pucyHok 2.91). Jlanee cinemyer
yKa3aTh MyTh K ¢aiiny nakera OnOMMoTeKy u HaxaTh Jl00aBUTH.

Haeuraums +: [obaBuThb HacTpouThb YnanuTh

Hauano Nms

= MakeTsl
i Packagel
: MNepeMeHHbIe
i
+ OT1yeTl
; Moayns1 + [obasuTb...
+ CueHapuit D 0b6HOBUTL
+ MNoakntoyeHus

+ KomnoHeHTbI

+ AAMUHUCTPUPOBAHWE

Pucynok 2.91 — IloakitoueHne OMOIMOTEKH K TEKYIIEMY MAKETy

Ilepeiinem B cueHapuili. Bo Bkiajke MpoOU3BOJAHBIE KOMIIOHEHTHI MOSBUIICS
MOAKIIOUECHHBIM MAaKEeT M CHUCOK KOMIIOHEHTOB, KOTOpPBIE MOXHO U3 HEro
MCIIOJIb30BaTh B TEKYIIEM NakeTe. Bee mpon3BoiHbIE KOMIIOHEHTBI CIPYIITUPOBAHbI
T10 TTAKETaM, B KOTOPBIX OHU CO3/aHBI.

[Tocne Haxkatusi TpaBOM KHOMKOM HAa KOMIIOHEHTE OHOIMOTEKH BO
BCIUIBIBAIOIIIEM MEHIO CTAHOBSITCS JOCTYIHBI TPU BapuaHTa J0OABJICHUS y3Jia MO
BHIOpDAaHHOMY KOMIIOHEHTY: uepe3 y3enl Bbimoanenuss Yy3aa, Huka wu
NPOU3BOIHBIN y3e.l.

Bribepem Bapuant JlodaButh y3en I'enepatop kasnennapsi. [[006aBisTh
y37bl Ha BBIMIOJHEHWE MOXKHO TAaKXE M MPOCTHIM TEPETACKUBAHMEM B 00JIaCTh
MTOCTPOCHUS.

V3en BBINOJHEHUS] HACTPOWJICS HA BHEIIHUN KOMIIOHEHT: Y HETO MOSIBUJIMCH
TaKue K€ BXOJIbI U BBIXOJIBI M TaXKe JIoruka 00padboTku. [Ipu 3 ToMy Hac HET JocTyna
K BHYTPEHHEMY YCTPOMCTBY KOMIIOHEHTA, OH JUISl HAC KaK «YEPHBIM SIIUK».
[TocMOTpUM MOPT BXOJIHBIX IEPEMEHHBIX.

Ha Bxomax BHENTHMX KOMIIOHEHTOB 3aJaHbl BCE O00S3aTeNbHBIC MO H
MEpEMEHHbIE, Y3€J BBIIIOJHEHUSI OTHACIIEIOBAII 3Ty CTPYKTYpy. PaccmaTpuBaemblii
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KOMIIOHEHT TpeIHa3Ha4YeH JIJIs TeHepaly CIHCKA JIaT MEXIy IBYMs 33JaHHBIMU
JaTaMU, TIOATOMY 37IeCh Mbl UMEEM TOJILKO TIEPEMEHHBIE — MEPBYIO U MOCIIEIHIO0
JaThl TpeOyeMoro KasieHaaps (pucyHok 2.92).

+i @ @ |Y ounstpauus
MeTka msa HasHayeHune 3HayeHue

Mepuog Ha4anbHbIN PeriodStart He zagaHo 01.01.2018, 00:00
Mepuog KoHe4HBIN PeriodFinish He 3agaHo 31.01.2020, 00:00

Tun nepuoga PeriodType He sagaHo d

Pucynox 2.92 — [1opt BXOAHBIX IEpeMEHHBIX y3i1a ['eHeparop kaneHaaps

I[lyctb MBI XOTMM TONY4YuTh KaleHaapb 3a 2022 rox. 3agagum
COOTBETCTBYIOILIME 3HAHUE IEPEMEHHBIM U COXPAaHUM HAaCTPOMKH. BBITOIIHUM y3er1.
V3en ycnemHo oTpaboTan W Mbl MOJMYYWIM HYKHBII HaM CIHCOK Jat
(pucyHok 2.93). AHajJOrM4HBIM 00pa30M MOXKHO HCIOJIb30BaTh KOMIIOHEHTBI
OubIMOTEK JIOO0r0 THUMA: OTKPBITHIX MWK 3amu@poBaHHbIX. [Ipu BHeceHun
pa3paboOTUMKOM H3MEHEHMH B OHOIMOTEKYy JOCTAaTOYHO 3aMEHUTH IaKeT
OMOIMOTEKN Ha MAaKeT HOBOM BEPCHUU — U Y3JIbl BBIIOJIHEHHS OyIyT HMCIOJIb30BATh
HOBYIO BEPCHUIO KOMIIOHEHTOB 0Jiaro/iapsi X CBSI3U ¢ 0a30BBIMU y3J1aMHU

Habop aaHHbIX i

# KaneHpapeb

02.01.2022, 00:00
03.01.2022, 00:00
04.01.2022, 00:00
05.01.2022, 00:00
06.01.2022, 00:00
07.01.2022, 00:00
08.01.2022, 00:00

o ~ o U s W N =

Pucynok 2.93 — Cniucok nar 3a 2022 rog

Crnenyroumii cnoco6 MCHOB30BaHUSl BHEIIHUX KOMIIOHEHTOB MTO3BOJISIET HE
TOJIBKO HCIIONb30BaTh, HO M MOAU(MUUIMPOBATH KOMIOHEHTHl OuOIMoTeku. OH
JOCTYTIEH JiJ1s1 OMOJIMOTEK, B KOTOPBIX Ha 0a3e MmoaMo/iesIei co31aHbl MPOU3BOAHBIE
KOMIIOHEHTHI.

Bribepem Bapuant /lo6aBUTHL Mpou3BOAHBIN y3ea1 B cueHapuii. Taxxe
7100aBUTH MPOU3BOJIHBIN Y3€JI MOKHO MepeTacKuBaHueM ¢ 3akaThiM Ctrl.
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Mpr no6aBmi B 007acTh TOCTPOCHHUS Y3€N C BKJIQJAKH IMPOU3BOTHBIX
KOMIIOHEHTOB. Y HEro TaKue K€ BXOJbl, BBIXOJbl U METKA, KaKU y MPOU3BOIHOTO
KOMIIOHEHTa. JTO, M0 CYTH, BTOPOIl coco0 MCIOJIb30BaHUS 3aJI0)KEHHON BHYTPh
JIOTUKH 00pabOTKHU.

[Tocme 3amaHuWsl TeX >K€ 3HAYCHWA IEPEMEHHBIM M BBITIOJHEHUS Y3Ia
TIOJTyYHJIM TOYHO TaKoH ke Habop maHHBIX. [locMOTpHM, YTO IPOU30IIET, €CITU MBI
HaxkmMeM BoiiTu (pucyHok 2.94).

B BbIiiTh 13 nogMogenn
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Pucynok 2.94 — MccnenoBanue y3na ['eHepaTop KaieHaaps

Hcrnonps30BaTh NMPOU3BOAHBIE KOMIIOHEHTBI MOXHO TaKXKe B BHUAE LMKIIA.
Bribepem Bapuant [Jdob6aButh y3en Iuka B cuenapumii. Takxke q00aBUTH y3eil
[{uKks1 MOKHO MepeTacKuBaHUEM cC 3axaTtueM Shift.

YToOBI MCIIOJIB30BaTh y3€1 KaK UKI HYHO MEPEUTH B HACTPOUKH U 3a/1aTh
HE00XO0MMOE KOJIMYECTBO UTEPALIUH.

2.17. IlpakTuyeckoe 3ansaTne Ne6 «3akpemnieHne MaTepuasibl B 4aCTH OCHOB
padortsl B Loginom»

3amaHue:

l. J171s1 BBITIOJTHEHMSI 3a/1aHus cKadaiTe aitn BeposiTHOCTH BU3UTOB.tXt,
KOTOPBINA UMEET CIICAYIOLIUE TOJIA:

o Kanent.Kox — yHUKanbHBIA UASHTU(UKATOP KIUEHTA;
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o OTKIMK — n1one npuHuMaet 3HadeHus True wim False;

o BeposiTHOCTH BU3HMTA — I10JIE IPUHUMAET 3HAYEHUS B Auamnas3oHe ot ()
no 1;

o IIpu3Hak TE€CTOBOr0 MHOKECTBA — I0JIC€ TPUHUMAET 3HaYeHus True
unu False;

° Tun kiauenTa — noje npuHuMaeT 3HadeHus Tun 1 wim Tum 2.

2. Coznaiite B Loginom HOBBIA MakeT W HUMIOPTUPYHTE OMUCAHHBIN

Ha0Op JTaHHBIX.
3. PaccumraiiTe KOJIMYECTBO KIMEHTOB, Y KOTOPBIX B HACHTHU(PHKATOPE
Kauent.Koa npucyTcTByoT 1Ba 1 60j1ee Hynen (pucyHok 2.95).

14 24 554 false 0,06 false Tun 2
15 24880 false 0,00 false Tun 1
16 29173 false 0,01 false Tun 2
17 29440 true 0,05 false Tun 1

18 false 0,05 false Tun 1
19 42439 true 0,36 false Tun 1
20 45799 false 0,04 false Tun 1
21 54 496 false 0,17 false Tun 2
22 false 0,01 false Tun 2
23 59862 false 0,04 false Tun 2
24 false 0,02 false Tun 1

25 75205 false 0,00 false Tun 1
26 75 469 true 0,01 false Tun 1
27 84573 false 0,04 false Tun 1
28 89 796 true 0,03 false Tun 2
29 91588 true 0,17 false Tun 2
30 95036 false 0,10 false Tun 2
31 95982 true 0,39 false Tun 2
32 102 385 false 0,01 false Tun 2

Pucynox 2.95 — Ilpumep unenrudukarope Kmuent.Kon mpucyTcTByrorT nBa u
Oonee Hyen

OOparute BHUMaHUE: ISl peLEHUs JaHHOM 3a1aui He TpeOyeTcs CO3/1aBaTh
CIIOXHBIM CLEHapHuil, JOCTaTOYHO BHUMATEIBHO W3YYUTh (YHKIUU y371a

Kanbkymnsarop.
4. [ToaxmtounTe Kk Bamemy nakety oubnunoreky Loginom Silver Kit.
5. OTtOepuTte Bcex KIMEHTOB, KOTOPbIE BXOAST B TECTOBOE MHOKECTBO.
6. Hanee wucnons3yiite BHemHu kKomrmoHeHT AUC u3 Oubimorexu

Loginom Silver Kit. Bam notpebyrorcs cieayromme HACTPOMKH B MOAIIHHIE
IOJIEN:

° Otkink — CoOBITHE;

° BepositHocTh Bu3uta — O1ieHKa.
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Ilocne HacTpoliKM BXOJHOTO NIOpTa JOCTAaTOYHO 3allyCTUTh Yy3€Jl1 Ha
BBIIIOJIHEHHUE.
OTBeTbTE Ha BOIPOCHI:

1. CKOJIBKO KJIIHEHTOB BXOJIMT B TECTOBOE MHO>KECTBO?

2. VY Kakux KJIMEHTOB M3 TECTOBOTO MHOXECTBA BEPOSITHOCTh BU3UTA
MaKcHUMaJibHa?

3.V Kakux KJIMEHTOB M3 TECTOBOT'O MHOXECTBA BEPOSTHOCTh BU3UTA
MHUHHUMAaJbHa?

4. Yemy paBHBI 3HAUYEHMS PA3IMYHBIX IOKA3aTENEHM HA BBIXOJAE y3JIa
AUC?
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I'masa 3. IOAI'OTOBKA JAHHBIX
3.1. I'pynnupoBKa u npeodpa3oBaHue 1aThbl

BaxnelmuM mnpoueccoM B CUCTEMaxX XPAaHEHHS JAHHBIX SIBJSETCA
U3BJICUCHUE JAHHBIX U3 PA3JIMYHBIX MCTOUYHHUKOB, UX MPEOOpa30BaHUE K €IUHOMY
dbopmaty U MOJEIM JAaHHBIX, OUYUCTKA OT JyOJMKATOB, MPOTHUBOPEUUN U JPYTUX
(bakTopoB, KOTOpbIE MOTYT MOMEIIATh aHAINU3Y, a TaKXKe 3arpy3ka B €IUHBIN
MHTETPUPOBAHHBINA UCTOYHUK.

JUts peanu3anuu JaHHOTO IPOLEcca B CUCTEMY BKIIFOYAETCS CHEUUAIbHBIN
KOMIUJIEKC anmnapaTHO-IPOrpaMMHbIX cpeacTB, HazbiBaeMblx ETL (anrn.: Extract,
Transform, Load — u3Bneuenue, npeodbpazoBanue, 3arpyska) [5].

Paccmotpum  mpeobOpaszoBanue gaHHBIX mojpoOHee. IIpeoOpa3oBanue
JaHHBIX (KOTOpOE e€Il€ Ha3blBal0T TpaHc(opmamuei) 3aBUCUT OT 3ajad,
aJITOPUTMOB U Lieneil ananuza. TakuMm oOpa3om, JUIsl pa3HbIX 3a/1ad NOTpeOyrTCs
pa3nuYHbIe METOABI TPEOOpPa30BaHUS.

IIpeoOpa3oBaHue JaHHBIX — OYEHH MIMPOKOE MOHATHE, KOTOPOE HE MMEET
YETKO OYEPUYEHHBIX TpaHull. JJaHHBI TEPMHUH MHOTIA pACIPOCTPAHSAIOT HA JIIOObIE
MaHHMYJIALUY C JAHHBIMU HE3aBUCHMO OT UX IIEJI€H U METOAOB.

OpHako B KOHTEKCTE aHAJIUTHUKH NMpeoOpa3oBaHUE JaHHBIX MMEET BIIOJIHE
KOHKPETHbIE LI U 3a/1a4M, a TaKKe UCIOJIb3YyeT JOCTaTOUYHO CTAOMIIBbHBIN HAabOp
METOJIOB.

[IpeoOpazoBaHue AaHHBIX HE CTABUT LEIbI0 U3MEHHTh HH(POPMALMOHHOE
coaepkaHue NaHHbIX. Ero 3amadya — mpeacraButb HHGOPMALMIO B TAKOM BH/E,
4TO0OBI OHA MOIJIa OBITH HCI0JIL30BaHA HauboJ1ee 3P (PeKTUBHO € TOUYKHU 3peHUs
pelaeMbIxX 32124 AHAJTUTHKHA JAHHBIX.

[IpeoOpazoBaHue MaHHBIX B TOM HJIM MHOM BHUJIE BBITIOJIHSIETCS BO MHOTHX
KOMIIOHEHTaX UH()OPMALIMOHHBIX CUCTEM:

o B mnpouecce mepeHoca W 3arpy3Kd JAaHHBIX B WHTETPUPOBAHHBIN
HMCTOYHUK WJIK 001acTu BpeMeHHoro xpaneHust (ETL).

o HenocpencTBeHHO NpU MOATOTOBKE JaHHBIX K aHANU3y B OH3HEC-
npusioxennu (SKD).

Taxas pacnpeneneHHOCTh Mpolecca IpeodpazoBaHusi 00yCIOBIEHA TEM, UTO
Ha Ka)KJIOM 3Talle OH NPeCIeAyeT pa3andHble LEIH.

Onepauun  npeoOpa3oBaHUsT MOTYT TMPOBOJAUTHCS ISl OOECIICUCHUS
TEXHUYECKOM ¥ JIOTMYECKOHM COBMECTUMOCTH [JAHHBIX, WX MOATOTOBKU K
U3BJICUEHUIO, IEPEHOCY B XPAHWIUILE JAHHBIX U TaK JaJiee.

Hanpumep, anpeca yacto BBOIST OAHOM CTPOKOM. B TO ke Bpems 1151 aHan3a
MOTYT MPEACTABIATh UHTEPEC OTIEIbHBIE KOMIIOHEHTHI aJIpeca, KOTOPbIE UMEIOT
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KaK TeKCTOBBIN (popMat (yauiia, ropoj), TaKk ¥ YUCJA0BOM (HOMep jgoma, oduca).
C momo1ipio TpaHcHopMaIi MOXKHO PaCHpPEIEIUTh COOTBETCTBYIOIINE 3JIEMEHTHI
10 OTJCTBHBIM TTOJISIM M TIPe0Opa30BaTh UX B HYKHBIA (popMmart.

CyuiecTByeT JBE OCHOBHBIE LEIM NpeoOpa3oBaHUs JAaHHBIX Ha 3Tare
npouecca ETL:

o [IpuBeneHue ux B COOTBETCTBHUE C MOJICNIbIO JJAHHBIX, UCIIOJIH3YEMOH B
KOHCOJIUJTUPOBAHHOM HCTOYHUKE.

o OcyniecTBiIieHHE KOPPEKTHOW KOHCOJMIALUMH JAHHBIX U 3arpy3ka B
KOHCOJIUJIUPOBAHHBIN UCTOYHUK.

B cBs3u ¢ 3THM Bo3HMKaeT Borpoc. Eciu mpeoOpa3oBaHHIO JaHHBIX TaK
MHOI'O BHUMAaHUs yAEISETCS Ha ATale WHTETpalyy JAaHHBIX, TO 3a4€M BKJIIOYATh
CpelicTBa mpeoOpa3oBaHus B AHAIUTUYECKOE MpuiiokeHue? Beslb 3T0, HECOMHEHHO,
YCJIOXKHSIET U AenaeT 0ojee JOPOruM ero pa3paboTky.

OtBet npoct. He Bce naHHble NOCTyNalOT B OM3HEC-TIPUIIOKEHUE U3 CUCTEM,
7€ OHU TPOIUIM MpeABaApUTEIbHYI0 TOATOTOBKY. HO rnaBHas mnpuunHa
3aKJII0YaeTCsl B TOM, YTO TpaHchopmalus JaHHBIX B 3THUX CUCTEMax B OoJbliel
CTETICHU HOCUT TEXHUYECKUI XapaKTep U c1abo CBsi3aHa C BO3MOKHBIMU METOJIaMH,
aJIrOpUTMAaMHU U LEJISIMU aHAJIN3A.

[Ipexkne dYeM NOPUCTYNIUTH K MOAPOOHOMY PACCMOTPEHHIO METOJOB,
QITOPUTMOB U I€JIE OTHAEJbHBIX HaIpaBJICHU MpeoOpa3oBaHUs JIaHHBIX,
IpOBENEM KpaTKuii 0030p 0a30BbIX oOllepauui IpeoOpa3oBaHusA, KOTOPBIMU
OCHAILlaeTcs OOJIBIIMHCTBO aHaNUTHYeCKUX MmaTdopm u ETL-uHCTpyMEHTOB:

° ITapametpsnl moJieit. [To3BosisieT U3MEHATh UMEHA, THUIBI, METKH U
HA3HAUCHUS TOJeH MCXOAHOW BBIOOPKM MJaHHBIX. Hampumep, eciau more,
coJiepKalliee YUCIOBYI0O HMH(OpPMAIMIO, B HCTOYHUKE JAaHHBIX IO KaKOH-IMOO0
MPUYMHE UMEET CTPOKOBBIN TUIT, 3HAUEHUS 3TOTO TMOJS HE MOTYT 00padaThIBaThCs
Kak yuciaa. YtoOsl paboTa ¢ YUCIOBBIMHU JAHHBIMH 3TOrO IMOJIS CTaja BO3MOKHOM,
UX clieyeT Mpeoopa3oBaTh K YUCIOBOMY THUITY.

° KBantoBanue. [lo3Bossier pa30ouTh Auamna3zoH BO3MOXKHBIX 3HAYEHUHN
YUCJIOBOTO MPU3HAKA HA 33JaHHOE KOJUYECTBO MHTEPBAJIIOB M MPUCBOUTH HOMEpPA
WHTEPBAJIOB WJIA UHBIC METKH TMOMABIINM B HUX 3HAYCHUSIM.

o @OuabTp cTpok. OcCTaBieT TOIBKO TE€ 3alKCH, KOTOPbIE
YAOBJIETBOPSIIOT 3a/IaHHBIM YCIIOBUSM.

o CoprupoBka. Ilo3BoisieT U3MEHUTh MOPAJIOK CJIEIOBAHMS 3amucei
UCXOJTHOM BBIOOPKM JaHHBIX B COOTBETCTBUU C aJTOPUTMOM, OIPEACIICHHBIM
MoJIb30BaTeieM. B HEKOTOPBIX cllydyasix COPTUPOBKA JAET BO3MOKHOCTh YIIPOCTUTh
BU3yaJbHBI aHaIW3 BBIOOPKH, OINEPATUBHO OMNPEACIUTh HAUOOJbIINE U
HaUMEHBIITHME 3HAYCHUS PU3HAKOB U TaK JaJiee.
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° Oo0oramenne naHHbIX. BkitoyaeT B ce0s HECKOJBKO OMEpalui,
MO3BOJIAIOIIMX JOMOJIHATG BBIPAOOTKY HeAoCTarolel HHGOpMaluu M3 IPYrHX
BBIOOPOK, €ciM HCXoaHas HH(OpPMALUS COACPKHUT HEIOCTATOYHO MAHHBIX JIJIS
aHayn3a (CIMUSIHUE, TONOJHEHUE TaHHBIX, 00bEIUHEHUE, COEIUHEHUE).

Onepanus CJIMSIHASA, B YACTHOCTH, IIO3BOJIIET OOBEIUHUTD JABE TAOIUIBI 110
OJTHOMMEHHBIM I10JISIM, XONOJIHEHHE TAHHBIX — UCII0JIb30BaTh OJHOUMEHHBIE I1OJIA
JUISL IOTIOJIHEHMSI OJTHOM TaOJIMLBI MOJIAMH U3 JPYTHMX, KOTOpbIE OTCYTCTBYIOT B
IIEPBOM.

[Ipy 00beaMHEHNH K 3aITUCAM UCXOTHOM BBIOOPKHU JO0ABISIOTCS BCE 3aIIUCH
JPYToH, a B clIy4ae onepanuy coequHeHus1 100aBIs0TCsA Bce BbIOpaHHbBIE TOJIS.

° Tabanunas mnoacTaHOBKA 3HavYeHuii. [lo3BoyiieT MPOU3BOAUTH
3aMEHy 3HAa4eHMH B HMCXOJHON BBIOOpKE JaHHBIX HAa OCHOBE TaK HAa3bIBAEMOM
TaONMIBl TOACTAHOBKU. Tabnuiia MNOJCTAaHOBKU COJAEPXKUT TMapbl HMCXOJHOE
3HaYeHHe-HOBoe 3HaYeHne. Kaxxoe 3HaueHre BHIOOPKH JaHHBIX MTPOBEPSIETCS HA
COOTBETCTBHE MCXOAHOMY 3HAQUEHHMIO TaOJNMIbl MOJACTAHOBKM, W €CIM TakKoe
COOTBETCTBHE HAMJIEHO, TO 3HAUYECHHUE BBIOOPKH M3MEHSETCA Ha COOTBETCTBYIOIIEE
HOBO€ 3HAY€HWE W3 TaONMIBI MOJCTAHOBKH. DTO OY€Hb YJIOOHBIM CIOCOO s
aBTOMATHYECKON KOPPEKTUPOBKH 3HAUCHHM.

o I'pynnmupoBka. OueHp 4yacto wuH(pOpMaIMs, HHTEPECYIOLIAs
aHAIWTHKA, B TaOJMIIE OKa3bIBaeTCi «pa30aBieHa» MNOCTOPOHHUMH JIaHHBIMH,
pazo0uieHa, pa3OpocaHa MO OTJAEIBHBIM TMOJsAM H  3anucsaM. KMcnonb3ys
IPYIIIUPOBKY, MOXHO OOOOIIWTH HYXHYH HH(pOpMaIuio, OObEIUHUTH €€ B
MUHUMAaJIbHO HEOOXOAMMOE KOJIMYECTBO MOJIeH U 3HAUCHUH.

° Boiuuciasiemble 3HaveHusi. HMHorma juis  aHanmza  TpeOyercs
uH(popMaIus, KOTopas OTCYTCTBYET B SIBHOM BHUJIE B UCXOJHBIX JAHHBIX, HO MOKET
OBITh MOJIy4eHa Ha OCHOBE BBIYMCIICHUN HAJ] UMEIOLIMMUCS 3HAUCHHUSIMU.

Hanpumep, eciin W3BECTHBI LIEHA W KOJMYECTBO TOBApa, TO CyMMa MOKET
ObITh paccuMTaHa Kak MX npousBeneHue. st 3TUX 1eneld B aHATUTHYECKOE
IPWIOKEHUE BKIIOYAETCS CBOEr0 pPoJa KaJIbKyJISATOpP, KOTOPBIM IO3BOJISET
BBINOJIHATH HAJl JAHHBIMU UCXOJTHOM BHIOOPKHU PA3JIMYHbIE BBIUHUCICHHUS.

[TockonbKy aHadM3UpyeMble JaHHbIE MOTYT OBITh pa3JIUYHBIX THUIIOB
(CTPOKOBBIH, YHMCJI0BOH, JAaTa/BpeMs, JIOTMYECKHUH), TO MEXaHU3M pPaCUETOB
JOJKEH MOJAEPKUBATh PadOTy HE TOJIBKO C YMCIOBBIMH JAHHBIMH, HO U CIAHHBIMU
JIPYTUX TUIOB, HAIPUMED, BBIAEISTH OJICTPOKY, BBIMOJIHATH JIOTHUECKHUE ONepaluu
Y TaK JaJiee.

o IIpeoOpa3zoBanue YIOPSAX0YCHHBIX JAHHBIX. [To3BossieT
ONTUMHU3HUPOBATh NPEJACTABICHUE TAaKUX JAHHBIX C LENbl0 0OecredeHus
JNanbHEHIIero aHaiv3a, HalpuMep, peHIeHus 3a7ayd  [POTHO3UPOBAHUS
BPEMEHHOTO Psi/ia UM TPYIIUPOBKHU IO BPEMEHHOMY HEPUOTY.
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o TpancnonupoBanue. CiyXuT JUIsl BpallleHUs: Habopa JaHHbBIX, KOTAa
CTPOKHM HEOOXOAMMO CIeNaTh CTOJIOAMHU U HA00OPOT.

Paccmorpum B kawectBe npumepa Takyro ETL-omepammio, Kkak
rpyniMpoBKa.

WNHorga BhICOKAsl CTENEHb JETaNM3allMM JTaHHBIX MOXKET MEIIaTh aHAJINU3Y
NaHHbIX. EjKeHeBHblE MOKa3aTelIM HEKOTOpOro Ou3Hec-Ipolecca, HalpuMep,
IpOAaK, IOABEPKEHBI KOJEOAHUAM TMOJA JACUCTBUEM pPa3IMYHBIX CIIy4alHBIX
(bakTOpOB, MOATOMY €CIIM B3SITh 3HAYEHHUS MPOJAX MO OTIACIBHOCTH 3a KaKIIbIi
JIeHb, BpAI JIW OHM JAAyT HAACKHYIO OLEHKY, XapaKTepU3YIOUIYI0 Ppa3BUTHE
npouecca. Ho ecnu crpynnupoBath €xXeHEBHbIE TOKA3AaTEINN 33 HEIEII0 MIIH MECSLL
(pucyHok 3.1), To oreHka O0yet 6osiee 000CHOBAHHOM.

01.03.2020 10 000

02.03.2020 12 000 01.03.2020 22 000

01.04.2020 8 000 01.04.2020 21000

03.04.2020 13 000

Pucynok 3.1 — [Ipumep rpynnmpoBKU JaHHBIX

Takum oO0Opa3oMm, TpyNnUpOBKAa JAHHBIX — TMIOJE3HBIA HWHCTPYMEHT,
IIPUMEHEHUE KOTOPOrO B IPOILECCE IMOATOTOBKHM JAHHBIX K AHAIU3y IO3BOJIAET
6onee 2pHEeKTUBHO UCTIOIB30BATh COACPIKAIIYIOCS B JAHHBIX WH()OPMAITHIO.

[lepen Tem, Kak MpUCTYIaTh K TPYNIUPOBKE, HEOOXOIUMO OIPEACIUTh B
MCXOJHOM BBIOOPKE JTAHHBIX TOJISI TPYIII U MOKa3aTeIeH.

I'pynnsl (W1 u3MepeHus ) — 3TO TaHHBIE, XaPAKTEPU3YIOIIUE UCCIIETYEMBIN
MpOIIECC KAYECTBEHHO, a MoKa3aTeau (UX TakkKe Ha3bIBAOT (aKTaMH) —
KOJIMYECTBEHHO (PUCYHOK 3.2).

pynna MNokasaTenb

KnuneHT 1 15 000

KnueHT 2 23 000
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Pucynok 3.2 — IIpumep rpynmnsl U mokaszaresneu

Hampumep, mnpomecc mOpojaxk  ONUCHIBAETCd  KAYeCTBEHHBIMH U
KOJIMYeCTBEHHbIMM JTAHHBIMH.

KauecTBeHHbIE JaHHbIE — HAMMEHOBAHUS TOBAPOB U KIMEHTOB. OYEBUIHO,
4TO IPOCTO YKa3aTb 3THU IapaMeTpsl HeAOCTaTo4HO. C KaXIbIM IPOJAHHBIM
TOBapOM WJIM KJIMEHTOM CBSI3aH HAOOP YMCIIOBBIX [TOKA3aTENEH: IEHbI, KOJIUYECTBO,
CYMMBI, CKMJIKH, HAlICHKU U TaK Jajee.

Kaknoe HauMeHOBaHME TOBapa WIM KIMEHTa, KOTOPOE COIAEPIKUTCS B IOJIE
IPYIIIbl, Ha3bIBa€TCS 3HaA4YeHMeM rpynnbl (pucyHok 3.3). CyTb IpyHNIHUpPOBKH
3aKJII0YAeTCsl B TOM, YTO BCE 3aIllMCH, COAEPKAUIME OJHOMMEHHBIE 3HAYEHUS
Ipynnbl, MO KOTOPOW MPOBOAMUTCS TIPYNIUPOBKA, OOBEIUHSIOTCA B OJHY, a
COOTBETCTBYIOILIME [TOKA3aTENIN arperupyroTCs.

KayecTBeHHble Konn4yecTBEHHBbIE

KnuneHT 1 15 000
KnuneHT 2 23000
3HayeHue
rpynnel

Pucynok 3.3 — 3HaueHue rpynibl

PaccmoTpum i nmpuMepa Tpu BapuaHTa IpyIITAPOBKH.

B kauectBe MCXOAHON TaONMIIBI PACCMOTPUM JaHHBIE MPEICTABICHHBIE HA
pucyske 3.4. ['pynnupoBky OyzemM mpoBoauTh 1o Tpem noiisiM: Jara, KnuenT u
Tosap.
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mm

01.03.2016 000 «lNonurox» LlemeHT 3000
01.03.2016  3A0 «MOHTaMHUK» KepamsuTt 100 60 6000
01.03.2016 000 «Tangem» Kupnuy 1500 3 7500
02.03.2016 00O «lWnanuT» MauTs 1100 10 11000
02.03.2016 3A0 «MOHT&XHUK> Bnoku 900 20 18 000
02.03.2016 00O «[NonmroxH» Kupnu4 1500 10 15000
03.03.2016 00O «ArpocTpoi» MnuThl 1100 8 8800
03.032016  3A0 «MOHTaMHWK> KepamauT 100 30 3000
03.03.2016 000 «TaHgem» bnokn 900 10 9000
03.03.2016 000 «lMonurox» MnuTel 1100 30 33 000
04.03.2016 00O «lnanHT> Kepamaut 100 100 10000
04.032016 000 «Tanpem» Kupnuy 1500 10 15000
04.03.2016 3A0 «MoHTaMHUK» Llement 150 20 3000
04.03.2016 00O «lNonmrons Bnoku 900 15 13500
05.03.2016 00O «ArpocTpoi» ManTel 1100 20 22000
05.03.2016 000 «lUINAKHT> KepamauT 100 50 5000
05.03.2016 3A0 «MOHTaMHUKs LlemeHT 150 40 6000
05.03.2016 000 «Tanpem» Bnokwn 900 15 13500
06.03.2016 00O «[oNUroH» Kupnu4 1500 6 9000
06.03.2016  DOO «ArpocTpoi» Kepamaut 100 70 7000
06.03.2016 3A0 «MOHTaMHWK» LlemeHT 150 30 4500

Pucynox 3.4 — Mcxonnas Tabmura

I'pynnuposka no noso [lara. Eciu B kauectBe rpynmsl Beioupaetcs [lara,
TO BCE 3alMCH, KOTOPBIE COJIEPKAT OJUHAKOBBIE JaThl, OyAyT OObEINHEHBI B O/IHY.

B namem npumepe 1uia nokaszarens Llena Obla BeiOpaHa GyHKIMS arperaiuu
C BBIYMCIICHHEM CPEIHEr0 3HaueHus, s nokasareneid Konuvecrso u Cymma — ¢
BBIYKCIICHUEM CYMMBI.

Takum 00pa3oM, HaHHBIM BapuUaHT TPYNIUPOBKUA MO3BOJSET MOJYUYUTh
UHPOPMAITHIO O TOM, KaKO€ KOJMYECTBO €AMHHUII TOBApa, MO KaKOW CpeaHel IIeHe U
Ha KaKyl CyMMY OBIJIO MPOJAHO B MpeAeiiax KaKI0u MaThl (PUCYHOK 3.5).

o L [

01.03.2016 583,33 16 500
02.03.2016 1166,67 40 44000
03.03.2016 800,00 78 53 800
04.03.2016 662,50 145 41 500
05.03.2016 562,50 125 46 500
06.03.2016 583,33 106 20500

Pucynok 3.5 — IIpumep rpynnupoBku 1o oo Jlata
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I'pynmupoBka mo poJurwo Kiauenr. ['pynmupoka no mnomo KimeHt
IIO3BOJIAET IOJYYNUTh TE€ K€ arperMpOBAaHHBIC MOKA3aTENH, YTO U B MPEABIAYIIEM
IpUMEPE, HO YK€ HE JUIS KaXJAO0W AaThl, a AJI1 KOKIOro KireHTa. Takum oOpazom
MBI IOJIy4aeM CPEJHIOI IIEHY TOBapOB, KOTOpbIE IMPHOOpeTan KIMEHT, olliee
KOJIMYECTBO TNPUOOPETEHHBIX TOBApOB U OOILIyldD CyMMY BCE€X IOKYIIOK
(pucyHok 3.6).

3A0 «MOHTaXHUK» 258,33 200 40500
000 «ArpocTpoms» 766,67 98 37800
000 «lMonuroxH» 1030,00 81 73500
000 «TaHgem» 1200,00 40 45000
000 «lWInanHT» 433,33 160 26 000

Pucynok 3.6 — [Ipumep rpynnupoBku 1o nosto Knuenr

I'pynnuposka no noaro Tosap. ['pynnuposka no nonto Tosap mo3BoisieT
HOJyYUTh UHPOPMALIMIO O TOM, [0 KaKoW IIeHe, B KAKOM KOJINYECTBE U Ha KAKYIO
CyMMYy OBLI ITPOJIaH KK/l U3 TOBapoB (PUCYHOK 3.7).

bnoku 900 60 54000
Kepamaut 100 310 31000
Kupnuy 1500 31 46 500
Mo 1100 68 74 800

LemeHT 150 110 16 500

Pucynok 3.7 — IIpumep rpynnupoBku no noiro Tosap

[lonyyennass B  pe3ylibTare TPYNNUPOBKH  HHGOPMAIMS  MOXKET
VCIIOJIB30BAaThCS ISl pa3JINYHbIX 3a4a4:

o Pacnipenenenne cymMMm 1o mpojaxkam M JartaM — aHAIW3 JIMHAMHU
MPOJAX, BHISIBJICHUE TEHCHIIUN U JIp.

o ['pynmupoBka MO KIMEHTY — ONTUMM3AIUS PabOThl C KIHMEHTaMH,
HaIpuMep, MPEA0CTaBICHUE CKUIOK Han0o0Jiee aKTUBHBIM U JIp.
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o ['pynnupoBka mo TOBapy — oOIpeaeicHHe HaubOoiee U HaUMEHee
IpoJaBacMbIX TOBApPOB, OIEHKA BKJIaJa KOHKPETHOTO TOBapa B 0O0mMH 00beM
IPOJAXK U JIp.

[Ipu rpynnmupoBKM MOTYT OBITh HCIOJIB30BAHBI pPa3IUYHbIC (DYHKIIHH
arperaiuu. Paccmorpum ux nojapoOHee:

o Cymma. Brruucisiercss cymma arperupyeMbIX 3HAaUCHHI MOKa3aTeNe.
o Cpennee. Boruucinsiercs cpeiHEE arperupyeMbIX 3HAUEHU .
e KouuuecTBo. Yucno arpernpyeMbIxX 3HaHUW MMOKA3aTENEH JUIsl KK I0U

KOMOMHALIUY TPYMII.

o MakcumMy™mM, MHHMMYM. MakcUMaJlbHOE€ WJIM MHHUMAQJIBHOE W3
arperupyemMbIx 3HAHUH.

o Meanana — arperupyemble 3HA4YE€HHMsI COPTUPYIOTCS B IOPSIKE
BO3pacTaHus, U U3 MOJIYyYEHHOro Habopa BhIOMpAETCs LIEHTPaIbHOE (TO €CTh TaKoe
3Ha4YeHHE, YTO BCE 3HAUCHMSI CIEBA OT HEro OyAyT MEHbILIE, a clipaBa — OOJIbIIIE).

Mennana — 3TO TOPSAKOBAas CTAaTUCTHMKA, KOTOpPAs MCHOJIB3YyETCA, Kak
aNbTEPHATUBA CPEIHETO 3HAYEHUS, YCTOMYMBAs K AaHOMAJIBHBIM 3HAYCHHSIM
JaHHBIX. EClIM aHOMaJIbHOE 3HA4Y€HWE NMOMAJET B YMCIO YCPEAHSIEMBIX, TO 3TO
MOXET CYyIIECTBEHHO CMECTHUTH IMOJIYYECHHYIO OIIEHKY, B TO BpEMs KaK MEIHAHA B
OOJIBILIMHCTBE CIIy4aeB JaeT 00Jiee YCTOMUNBYIO OLICHKY.

JUis CTpPOKOBBIX 3HAa4eHUM B KauecTBe (QYHKUUH arperaiud MOTYT
UCIIONB30BaTbCA TOJBKO MAKCMMYM, MHMHHMYM, KOJIM4Y€CTBO, IEpPBbIH,
MOCJICAHUH.

I[Ipyn sTOM MakcumMyMm (MMHMMYM) HECKOJBKMX CTPOKOBBIX 3HAYEHUU
PACCYUTHIBAETCS] TIOCUMBOJIBHBIM CPABHEHUEM.

1. Chauana cpaBHUBAIOTCS JIBa IEPBBIX CUMBOJIA CTPOK.
2. Ecnu ux Koabpl OIMHAKOBBI, CPAaBHUBAIOTCSI BTOPBIE CUMBOJIBI U JIP.
3. Kak ToJIbKO B CTpOKax MOSBJISETCS NEPBBIM HECOBNAIAOIMINNA CUMBOJI,

byHKIMS arperaiv NMPUHUMAET 3HAYEHHE CTPOKU, KOJI CUMBOJA B KOTOpPOU
okazajicsi 0oJblie (MEHbIIIE).

3a cuer 00BEeIMHEHUS 3HAYCHUHA TPYIITUPOBKA IMO3BOJIICT ONTHUMU3UPOBATH
MIPEICTABIICHUE aHATTM3UPYEMBIX JAHHBIX C TOYKU 3peHUs Y(PPEKTUBHOCTH aHATN3a
Y UHTEPIPETUPYEMOCTH €r0 PE3yIbTaTOB.

Kpome Toro, rpynmupoBka [aeT BO3MOXHOCTh CHHU3HUTH KOJUYECTBO
HaOJII0/ICHUM, KOTOpBIe HEOOX0IUMO 00paboTaTh B IpOIECCe aHaln3a, a, 3HAYMT,
YMEHBIITUTH BPEMS U BEIYUCIUTEIbHBIC 3aTPAThl HA €T0 BHITIOJHEHHUE.

Paccmotpum Bo3MoxHble ETL-onepanuu ¢ 1atoil 1 BpeMEHEM.
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OOBIYHO KaXKIBI JJIEMEHT BPEMEHHOTO psla TMPEACTaBIseT CoOOH
COOTBETCTBHE IaTa-3HAY€HNe, a B CIydac MHOTOMEPHOTO psiia — AaTa-3HavyeHue 1,
3HaueHwue 2 ... (pucyHoK 3.8).

01.01.2020 10 25,6
01.02.2020 20 24525
01.12.2020 560 54,34

Pucynoxk 3.8 — IIpumep onepanuu ¢ 1aToii U BpeMEHEM

Bce meronpl 00paboTKHM, pacCMOTpPEHHBIE paHee, ObUIM HaIpaBJICHbl Ha
npeoOpa3oBaHue 3HAYEHUMN, caMH e JaThl OOBIYHO OCTABAIUCHh 0€3 M3MEHEHUH.
OpnHako, Kak TMOKa3bIBaCT MPAKTHKA, MPU PEHICHUHM Pa3JIMYHBIX 3aJlad aHallu3a
MOKET OBITh MOJIE3HBIM U TTPe0Opa3oBaHue JaThl.

Yame Bcero AaThl B MCXOJHBIX JAHHBIX TPEJICTABICHBI B OMPEEICHHOM
dbopmare, o6buHo JAA.MM.IT, To ecTb neHb, MeCSI] W TOJA, MpU ITOM Ha
OoTOOpaXeHHe KakKJ0ro 3JIEMEHTA JaThl OTBOJATCS JBE IUDPHI.

Bo3MOXHBI ~ HEKOTOpbIE  BapuallMU: YKa3bIBACTCS  IMOJHOCTBIO  TOJI
(02.10.2014) nnu(u) mecsi (12 centsadps 2014) u T.4.

C Touku 3peHHs aHaiIM3a HAUOOIBIIMK HHTEPEC TPEICTABISIOT HE
JeTATN3UPOBaHHbIC JaHHBIC 32 KaXKIbI J€Hb, a arperupoOBaHHbBIC 1O HEAEISIM,
MecsllaM, KBapTajaM WM rojiaM. B 3Toil CBSI3M MOXET OKa3aThCs MOJIE3HBIM
W3BJICKATh W3 JIaThI JOTIOJTHUTEIbHYI0 HHPOPMAIIUIO O BPEMEHHBIX HHTEpBaIax, Ha
KOTOPBIX MPOBOAUTCS aHANN3 (PUCYHOK 3.9).

2404 2020 17 04 Anpens 2 2020
12.08.2020 33 08 Asryct 3 2020
30.12.2020 33 12 [ekabpb = 2020

Pucynok 3.9 — [Ipumep BpeMEeHHOT0 UHTEpBaja

Tak, ecnu 0a30BbIl HMHTEpBaJl, MO KOTOPOMY OCYILECTBISETCS aHAIU3
NEeATEIbHOCTH TMPEANPUITHS, — HENeNs, TO B HEKOTOPBIX CIy4yasix MOXET
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MPEACTABIIATh HHTEPEC OTOOpaKEHNE 1aThl HE HA KaXK/bIM JIeHb, @ Ha TIEPBbIN WIN
MOCJIEIHUN J€Hb HEJCIIN.

NHbIMU cioBamMU, BCE TaHHBIE 32 HECIIO OMPEIEISIOTCS MO IMEPBOMY WU
nocieaHemMy ee AHto (pucyHok 3.10).

02.01.2017 250 02.01.2017 02.01.2017 250
03.01.2017 230 03.01.2017 02.01.2017 230
04.01.2017 345 04.01.2017 02.01.2017 345
05.01.2017 215 05.01.2017 02.01.2017 215
06.01.2017 312 06.01.2017 02.01.2017 312
07.01.2017 124 07.01.2017 02.01.2017 124
08.01.2017 321 08.01.2017 02.01.2017 321
09.01.2017 234 09.01.2017 09.01.2017 234
10.01.2017 243 10.01.2017 09.01.2017 243
11.01.2017 312 11.01.2017 09.01.2017 312
12.01.2017 321 12.01.2017 09.01.2017 321
13.01.2017 267 @ 13.01.2017 09.01.2017 267
14.01.2017 351 14.01.2017 09.01.2017 351
15.01.2017 216 15.01.2017 09.01.2017 216
16.01.2017 187 16.01.2017 16.01.2017 187
17.01.2017 179 17.01.2017 16.01.2017 179
18.01.2017 261 18.01.2017 16.01.2017 261
19.01.2017 305 19.01.2017 16.01.2017 305
20.01.2017 156 20.01.2017 16.01.2017 156

Pucynox 3.10 — [Ipumep npeobpazoBaHusi JaHHBIX AaThl U BPEMEHU

AHasioru4Ho ctpoutcs npeodpazoBanue I'og + KBapraJ, korja Bce gaThl B
npenesax Kpapraja 0ToOpaXaroTcs ero NnepBbIM/MOcieTHUM uuciom, win Lox +
Mecsin, Korja Aatel B NMpeenax Mecsala OTOOPa)KaroTCsl €ro MepBbIM/MOCIIETHUM
YHUCJIOM.

Takxe mpencTaBisieT UHTEPEC M3BICUECHHE U3 JaTbl HOMEPOB BPEMEHHBIX
WHTEPBAJIOB: HEJEb, MECSIIEB U KBAPTAJIOB — KAK B YUCJIOBOM, TaK U B TEKCTOBOM
Buze. Torga 3HaYeHUs: 3TUX BPEMEHHBIX UHTEPBAJIOB CAMU MOTYT UCIOJIb30BaThCs
B KQUECTBE UCXOHBIX JIAaHHBIX IS TAJIbHEHIIIErO aHau3a.

[IpuBenenue natbl K pa3audyHbIM (opMaTaMm MPEACTaBICHUS IO3BOJISICT
YIPOCTUTH BU3yaIbHBIN aHATIN3 UCXOIHBIX TAHHBIX, KOTOPBIE 3aBUCST OT BPEMECHH,
a TaK)Ke HCIOJIb30BaTh 3HAYEHUSI BPEMEHU B KaueCTBE MCXOJHBIX JaHHBIX JIJIsi
peIIeHHs pa3HOOOPA3HBIX AHATUTHYECKUX 3a/1a4.

Crnemyer OTMETUTh, YTO MOCJE MPeoOpPa30BaHMS TAThl YACTO SBIISIIOTCS YKe
He 3HaueHUsIMH THna J[ara, a OOBIYHBIMHU CTPOKOBBIMU M YHCIOBBIMH 3HAYCHUSIMU.
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[ToaToMy Mx OoJblIe HENb3d 00padaThiBaTh Kak AaThl, HO MOKHO HUCIIOJb30BATH B
MOJIEJISIX KaK OOBIYHBIE CTPOKOBBIE MJIM YHCIIOBBIC TIEPEMEHHBIE.

B HEKoTOphIX ciaydasx MOTYT ObITh MHTEPECHBI JaHHBIC, MTOJYYCHHBIC IS
pPa3IMYHBIX HWHTEPBAJIOB BPEMEHM B MNOpeAenax OJHOM JaThl, TO €CTh
MPE/ICTABIICHHbIEC B MACIITA0€ YacOB, MUHYT U CEKYH/I.

OO6b1unbIi hopmat it mpeactasienust Bpemenu — Y4:MM:CC, o ecTb [is
OTOOPAKEHUS KaXKJOTO 3JIEMEHTa BPEMEHU OTBOJUTCA MO JBa 3HAKOMECTa, a
CUMBOJIOM-Pa3JIEIUTEIEM CITYKUT JBOETOUHUE.

Kak mpaBuno, st Tpanchopmanud BpPEMEHU HUCIOIb3YETCSl W3BJICUYEHUE
4acoB, MUHYT U CEKYHJ B OTJAEIbHBIC MOJIA. Pe3ylbTaThl TAKOTO MPEoOpa30BaHUS
npeAcTaBiicHbl B Ta0nuie (pucynku 3.11).

12:10:39 12 10 39
13:15:20 13 15 20
16:20:44 16 20 -
18:09:56 18 09 56
19:15:30 19 15 30
21:22:50 21 22 50
23:12:40 23 12 40

Pucynox 3.11 - [Ipumep Tpanchopmaiiuym BpeMeH! Ha 4achl, MUHYTHI U CEKYHIbI
3.2. [IpakTnueckoe 3anaTue Ne7 «'pynnupoBka u npeodpa3oBaHue 1aTbh»

3arpy3um B Loginom Habop nanHbix sales.lgd. B ¢aiine sales.lgd xpansarcs
JAHHBIE O MPOJAXKAX CTPOUTEIBHBIX TOBAPOB: WX HA3BaHUS W TOBAPHBIC TPYIIIIHI,
JlaTa MPOAAXKH, KOJIMYECTBO MTPOJAHHOTO U €IMHULIA U3MEPEHHUS, CyMMa C YYETOM
CKUJKH, a TaKkKe MHQOpMAIHs O TOpoJe MPOJaXH M TUIE KIUEHTA-MOKyHaTels.
Bcero B Habope 98 471 3anucs.

Ham Heo6xoaumo nmoiyunTs HaOOp JaHHBIX C MpOJakaMy Ka)Joro ToBapa
no aHsM. [IoCKOJIbKY OAMH M TOT K€ TOBap MOr OBbITh NpPOJaH B OJHMH JI€Hb
HECKOJIBKO pa3 B pa3HbIX ropojiax, HaMm NoTpedyeTcsi IPOBECTU TPyNInupoBKy. Jlis
ATOTO CO3/1a MM HOBBIH MaKeT ¥ UMIOPTUPYEM JlaHHbII Habop B Loginom.

Komnonent I'pynnupoBka 1no3Bosisier 00beANHSTH 3aUCU IO BEIOpaHHBIM
NOJIIM B TPYNIbI, arperupysl JaHHbIE B MOJIAX, KOTOpPbIE BHIOPAHBI B Ka4yeCTBE
MoKasaTesield, ¢ TMOMOIIBI0 PA3IUYHBIX CTATUCTUYECKUX (PYHKIUH. s kaxmon
IpyIIbI BO3BPAIIAETCS OJJHA CTPOKA.

138



Cozmaaum B ob6actu moctpoeHus y3en I'pynnupoBka. CBsKeM To € y3JI0M
UMIIOPT U NIEpENIEM B HACTPOUKY (pUCYHOK 3.12).

Mpojaxu no
OHAM

sales.lgd

o) |0

B
Pucynox 3.12 — CBs13b mexay y3namu sales.lgd u [lpogaxku nmo gasim

OKHO HacCTpOMKH y371a IPYNIUPOBKU COCTOUT U3 JBYX OCHOBHBIX 00JIaCTEH.
[To ymomyaHuIO BXOAHBIE MOJS MOMNAAA0T B 001acTh JloCTylHbIe MOJS B JIEBOU
yacTu OkHa. [locie COOTBETCTBYIOIIMX HACTPOEK MOJIA MONajaroT B 00JIacTh
Bei0pannbIe moJs, r11e pacupenensatores no cnuckam I'pynna u Ilokasaresn.

MBI XOTUM MOITYYUTh HA BBIXOJI€ CYMMAapHBIE IPOJAXKH 110 THAM M TOBapam,
3HAYUT, B CIIMCKE TPyNN HaMm HykHbI noJist Jlata u Tosap. Beiienum ux u HaxxMeM
kHOTKY IlepemecTurs B I'pynmy.

Jlo0aBUTH MOJS B COOTBETCTBYIOUIMI CHUCOK OOJACTH BBIOPAHHBIX IMOJEH
MO>KHO TaK)X€ MEePEeTaCKMBAaHUEM, C MOMOIIBI0 KOHTEKCTHOIO MEHIO MJIM TOPSYHX
KJIABMIIL

o Alt + G — B cniucok I'pynna;

o Alt + S — B cincok Ilokazartenn.

BriOpannbie nmosist oroOpasuiuck B cicke I'pynma.

AHaJlorH4HBIM 00pa3zoM aoOaisieM noJisi KosuvectBo 1 Cymma ¢ yuetom
CKUIKH. [[7 HUX aBTOMATUYECKH YCTAaHOBWIJCS BapuaHT arperauuu Cymma,
UCIIOJIB3YEMBIA TI0 yMOJYAHUIO JUIA YMCIOBBIX M BEIIECTBEHHBIX IOJEH
(pucynok 3.13). [lpu HEOOXOIMMOCTH M3MEHUTHb BAapWAHT arperanuu i TOJIs
HEOOXOMMO JBAXK/IbI IIEIKHYTh [0 HEMY JIEBOM KHOTKOW MBIIIIH.
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Y ®unsrpauua
[JocTynHele nons Bbi6paHHble nons
[pynna ToBapa Ipynna
EgvHuua usmeperna Nata
lopop, Tosap
Ipynna knvexTa
Mokasatenun

Konuuecteo (Cymma)

CymMa ¢ y4eToM ckuaku (Cymma)

Pucynok 3.13 — Hactpolika y3ia ['pynnupoBka

Paccmotpum eme nBa mapamerpa Hactpoek y3ima. Gmar K3mmposars
3HAYEHHUA TPyNI BKJIIOYEH [0 YMOJYAHHIO U MO3BOJISIET COXPAHUTH MOJyYECHHbBIE
1oCJIe€ TPYNHUPOBKM 3HAYEHHS] TPYIHI. OTO MOMKET CYIIECTBEHHO YCKOPHUTH
MOCJIEAYIONIYI0 00paboTKy, OCOOCHHO MpHU Mojade OOJbIIOro Habopa JaHHBIX,
OJIHAaKO HEOOXOAMMO YUYHUTHIBATh, UTO Ue€M OO0Jjbllle HAOOp, TeM OOJbIIE MaMATH
3aiMyT COXpAHEHHBIE 3HAUCHUS.

IIpu ycranoBke ¢uiara CopTupoBaTh pe3yibTHPYIOLIME JaHHbIE 3aM1CH Ha
BBIXOJIE: OyIyT OTCOPTUPOBaHbI MO MOJSAM B cnucke I'pymmbl ¢ yyeTom HX
PacoJIOKEHUS B CITUCKE.

OcraBuM HacTpoiiku 0€3 U3MEHEHUI U MEepeRIEM K POCMOTPY Pe3yJIbTaTOB
00paboTKH.

MBI nosyuuinu HaOOp NaHHBIX IO MPOAAXKaM TOBapoB 1o JHsAM. Heobxonumo
oOpaTuTh BHUMAHHUE, 4YTO MpPHU TPYIIUPOBKE MbI MOTEPSIM HHPOPMAIHUIO O
3HAYEHUAX NIOKa3aTesiell B pa3MEHE HCKIIFOUEHHBIX TPYIII.

[Tepeiinem B HacTpoiiky BxoaHOTO y3ia Ilpogaxu no qgusam. [locme Toro, kak
y3€eJl HACTPOEH, Ha3HAYeHHE MO0JIeH BO BXOAHOM MOPTE aBTOMATUYECKH MEHSIETCS B
COOTBETCTBHUHM C 33JJaHHBIMHU HacTpoiikaMu (pucyHok 3.14). UToObl H3MEHUTH ITOT
napamMeTp HEoOXOIMMO JBAXKIbl IICJKHYTh Ha HYXHOM IIOJI€ JIEBOW KHOIKOM
MBIIIIH.

ot @ ® M 3% (2 | Y dunstpaums

BxoaHble BbixoaHble Nmsa Bua AaHHbIX HasHaueHue
Aata Aata Date HenpepbigH... Ipynna
Konuyectso Konuyecteo Count HenpepbiBH... MokasaTensb
CyMMa ¢ y4eTOM CKUAKH CyMMa ¢ y4eTOM CKUAKH SumDiscount HenpepbigH... MokasaTens
[pynna ToBapa [pynna Toeapa ArticleGroup [IMcKpeTHBIR He 3apaHo
Tosap Tosap ArticleName AuckpetHbin Fpynna
EavHuua nsmepenuna EnvHuua nsmeperuna Unit [UCKpeTHBIX He 3apaHo

lopog [opog City AUcKpeTHbIA He 3agaHo

[pynna KnueHTa [pynna knueHTa ClientGroup [MCKPEeTHBIN He 3apaHo

Pucynok 3.14 — Hactpoiika BxoaHoro nopra y3ina [Ipogaxu mo gasam

OOparute BHUMaHKE, YTO TIPHU BKIIOYEHHON aBTOCUHXPOHU3AIUU paboTaTh C
Y3JIOM TPYNIIUPOBKH HY’KHO C OCTOPOKHOCTBKO — €CIIM MMEHA IOJEH B HOBBIX
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BXOJIHBIX JIAHHBIX HE COBIAAYT C 33JJaHHBIMU Ha BXOJI€ y3Jia, HOBBIC TOJIS, JTAXKE
€CJIM y HUX HAaCTPOEHO Ha3HAYCHHE, HE CBSIKYTCS C UMEIOIIUMHUCS, a J00aBATCS K
HHUM.

Paccmotpum mipumep. Eciu B HoBoMm Habope mosie JlaTa Oynmer nMeTh ums
SaleDate BmecTo Data, B Tabiuiie Ha BXOJHOM IOPTE OYJIET JiBa MOJISI: BXOJHOE
nosie ¢ uMeHeM SaleData OyaeT cBsi3aHO ¢ BBIXOJHBIM TojieM ¢ uMeHeM SaleData,
a s noJis Date BXxogHOTO 11011 B TaOIMIE HE OyIET, UTO MPHUBEIET K OIITHOKE.

Jlob6aBuM B ClleHapui €Ie OJWH y3€JI TPYNIUPOBKU M TEperuMeHyeM o0a
y3J1a, KaK IMOKa3aHo Ha pucyHke 3.15.

Mpogaxu no
OHAM

Mpoaaxu no

sales.lgd
ropogam

1.

o] | [] ]

Pucynok 3.15 — IIpumep ycTaHOBIEHUS CBI3E€W MEXAY y3JIaMH

B HOBOM y311€ HACTPOUM TI'PYIIIMPOBKY ITPOJIAXK MO CYMME U KOJIMYECTBY I10
ropoaam. /[t 3Toro HaMm NMoHaA00UTCS yKa3aTh B CIIUCKE IPYII TOJIBKO OHO MOJie
— I'opoa, a moka3aTenu OCTaHyTCSl TAKUMHU KE.

Ha BbIxoze MbI mOSy4rIM O0IIHE TPOIAXKU 1O KaXKJAOMY U3 73 TOPOIOB.

WNHorna TpedyeTrcs MoNyYuTh CIUCOK BCEX 3HAYEHUM Kakoro-iubo noisd. B
TOM Clly4a€ MOKHO TIPOBECTH TPYNIHUPOBKY Oe3 mokaszateneil. OOparture
BHUMaHHUE: €CIIU BBIOPAaTh HECKOJBKO TOJIEH, TO COXPAaHUTCS HepapXus, KOTopas
IIPUCYTCTBOBAJIa B UCXOJAHBIX NaHHbIX. [IpoBeneM rpynnupoBky no noito I'pynma
KJINEHTOB (pucyHOK 3.16).
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sales.lgd

[Mpogarmm no
OHAM

1=

[Mpogamu no
ropofam

1=

lpynna
KNMEHTOB

1=

Pucynok 3.16 — IIpumep yCTaHOBIIEHUS CBSI3€ MEXIY y3JIaMU

Mpl MOMy4YWsIM CIMCOK BCEX CYILIECTBYIOIIMX B HalleM HaOope rpyImmn
KJIMEHTOB. MOKHO Tak)ke MCHOJb30BaTh IPYMIIUPOBKY 0€3 U3MEPEHU, TOTAa MbI
MOJIYYMM arperupoBaHHOE 3HAYEHHUE MO BbIOpaHHOMY MOd0. OTMETUM, 4TO IS

STOM ONepalud PEKOMEHIYETCS HCIIOJIb30BaTh Tadauuna B

NMEPEMECHHDBIC.

Tenepsr no6aBuM B Haill clieHapuit y3en JlaTa m BpeMsl U 1oJ1aJuM Ha €ro
BXOJ JaHHble ¢ y3na rpynnupoBku Ilpomaxku mo ausam. [lo cytu 3T naHHble —

BPEMEHHBIE PAJIbI MPOAAK TOBAPOB (pUCYHOK 3.16).

KOMIIOHCHT

sales.lgd

[Mpogau no
OHAM

1=

[Mpogau no
ropogam

1=

lpynna
KNWEHTOB

1=

[ata v Bpewms

I I
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Pucynok 3.16 — [IpuMep ycraHoBieHus cBsi3eil Mexay y3iamu [Ipogaxu no aHsm
n Jlata u Bpems

[TycTs HaM HEOOXOIUMO MOTYUYUTh MPOJAXKHU IO MecsaaM roaa. O4eBuaHO,
YTO JIJIs1 3TOTO HYKHO C/IeJIaTh IPYNIHUPOBKY, HO MOJIS C MECSIIEM MPOIA’KU B HAILIIEM
HaOope HeT. OJIHAaKO €ro Jerko moiayuuTh u3 noss Jlara ¢ nomoibio y3na Jlara u
Bpems.

JlaHHBIH y3ell MO3BOJISIET IPOBECTH CIIEAYIOIIee MPeoOdpa3oBaHue: HA OCHOBE
nons tuna Jlara/Bpemsi gpopmupyercs 0oAHO WM HECKOJBKO JOTOJHUTEIbHBIX
MoJIeH, B KOTOPBIX YKa3bIBAETCS, K KAKOMY 33aJIaHHOMY MHTEpBaly BpeMEHH (TOf,
KBapTal U TaK Jajiee) NPpUHAMJICKUT 3alKiCh JaHHBIX. [lepelizeM B HacTpoiiKy y3ia
JlaTa u Bpems.

[lepen Hamu OKHO 3aJaHusl mMapaMeTpoB TpeoOpasoBanus. (Crnea
pacniosioxkeHa obiacts IloJie, B Hee monmagarOT TOABKO TE TOJI BXOJAHOTO Habopa
JMaHHBIX, KoTopble wumeror Tun Jlara/Bpemsi. CrnpaBa HaxoguTcsi 00J1acTb
Pa3Oouenue, rage MoXHO BbIOpaTh (opMarT M THUN JAHHBIX, KOTOPBIE Mbl XOTHUM
MOJIY4YUTh Ha BeIXoJe. [10 yMouaHHi0 HUYETro HEe BBIOPAHO.

Ham HeoOxomuMo mosne ¢ MecsieM rojaa, Mmo3ToMy BblOepeM pa3OueHue
T'og+Mecsu c Tuniom laTta/Bpems (Bei6epem o0a BapuanTa: lata Hayana u Jlara
KoOHIA). JlomonHUTEeNbHO BhIIETUM U3 Tosia Jlata HOMep Mecsilia W HEeJeNro
npoaaxu ¢ TunamMu Ymesio u CTpoka cCOOTBETCTBEHHO (pUCYHOK 3.17).

None PazbueHue [aTa Ha4ana [aTa KoHua Yucno Crpoka
O6bIuHbIN ~
lop + KBaptan
log + Mecsiy v v
lon +Hepensa
lon + [leHs
lop
Keaptan
Mecsu, v
Hepensa v| %W
[NeHb rona
[leHb kBapTana
[eHb mecsua
[NleHb Hepenu
Yacbl
MuHyTbI

CeKyHb!

MunnucexyHapl

Pucynok 3.17 — Hacrtpoilika y3na /[ata u Bpems
[Ipu BweIOOpe Tuma CTpoka B BBIMAJAIOINIEM CIHCKE ClpaBa OT

YCTAaHOBJICHHOTO (hjlara MOXXHO BbIOpaTh (¢opMar TpencTaBlIeHUs JaThl B
CTPOKOBOM BHJIC.
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dopmaT mpeACTaBIEHUS OaTbl B CTPOKOBOM BHJIE 33JA€TCA C MOMOILBIO
CHEUANIBHBIX MapkepoB. PaccMOTpuM MapKephbl, TOCTYIHBIE JJISl MPEICTABICHUS
HEJIETIN:

e %W — HOMED HEAEIH B TONY;
e  %e — HOMEp Heflenu B KBapTae;
e %W — HOMEp HEJEIu B MECSIIE.

[Ipu 3amaHuM MOJIB30BATETHCKOTO (POpMATa MOKHO MCIIOJIB30BATh COYCTAHNE
MPOM3BOJIBLHOIO TEKCTA U A3TUX MapkepoB. Hanpumep, mis natel 01.01.2018 moxHO
3a7aTh 3HAYCHHE: NPOU3BOJIBbHBIN TekcT %W, npou3BOJbHBIA Teker. B
pe3yJIbTaTeé KOTOPOTrO Ha BBIXOJEC Mbl MOJYYUM: MNPOU3BOJBHBIA TeKkceT 1,
NMPOU3BOJIbHbIN TEKCT.

B nam ©Habop nmaHHBIX MO0ABUIUCH YETHIPE HOBBIX IIOJS, KOTOPHIC
xapaktepusytot noje Jdara. O6parture Buumanue, yto nojsa Jdara (oa+Mecsi,
Iocaennnii nens) u dara (I'og+Mecsu, IlepBblii JeHb) 0003HAYAIOT OJUH U TOT
K€ TIEPUOJI, TOJIBKO B OJJHOM CIIy4ae YKa3bIBaeTCs JaTa KOHIA 3TOr0 MEepHoja, a B
JPyroMm — gaTa Haudasna (pucyHok 3.18).

# Oata [Oata (Tog + Mecsau, MocneaHuid AeHs) [ara (lfoa + Mecsau, Nepssiid ge. .. [Oata (Mecau) [Oata (Hepens) Tosap
1 31.03.2016, 00:00 01.03.2016, 00:00 3 10 [Nocka napkeTHan UPOFLOOR Loc 2085x1%
2 01.03.2016, 00:00 31.03.2016, 00:00 01.03.2016, 00:00 3 10 BO3Ab OUMHKOBAHHbLIA 1.4x25, 300 WTYK,
3 01.03.2016, 00:00 31.02.2016, 00:00 01.03.2016, 00:00 3 10 Mancokapton ABC 9.5x1200x2500, KB.M.
4 01.03.2016, 00:00 31.03.2016, 00:00 01.03.2018, 00:00 3 10 Mancokapton BE/ITWMNC 12.5%x1200%2500,
5 01.03.2016, 00:00 31.03.2016, 00:00 01.03.2016, 00:00 3 10 Muncokapton BENTMMNC 9.5x1200x2500, 8/
6  01.03.2016, 00:00 31.03.2016, 00:00 01.03.2016, 00:00 3 10 Mancokapton BE/ITWTNC 9.5x1200%2500, K
T 01.03.2016, 00:00 31.03.2016, 00:00 01.03.2016, 00:00 3 10 lncokapron KHAY® 12.5x1200x2500, K6.1
8 01.03.2016, 00:00 31.03.2016, 00:00 01.03.2016, 00:00 3 10 Mmncokapton KHAY® 12.5x1200x2500, orH
9  01.03.2016, 00:00 31.03.2016, 00:00 01.03.2016, 00:00 3 10 Jluct cTeknomartesnToBelid CMI 1220x24
10 11 A2 INTE ANON 21 N2 INITE ONON N1 N2 INIE OANN 2 in Misrsscuir B A i TICLAM

Pucynok 3.18 — BeICTpbIii MPOCMOTpP aKTUBUPOBAHHOIO BBIXOAHOTO MopTa Jlara u
BpeMsl

Tenepb Mbl MO’KEM MPOBECTU IPYIITUPOBKY MO Mecsam (pucyHok 3.19).

Mpopaxu no
AHAM [ata v spema IpynnuposKa

& = &

Mpopamwu no

les.lgd
ropoaam
1Y
v | [ 0
— —
Ipynna
KNUEHTOB

DDD

Pucynok 3.19 — [Ipumep ycTaHOBIEHUS CBA3EH MEXAY y3IaMu
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Y dunsrpauua
[locTynHele nons BeiGpaHHble nons o]
[ata Ipynna
[ata (fop + Mecsu, MNepBbIf AeHb) Nata (fop + Mecsu, MocnegHunin aeHb)
[Nata (Mecau) ToBap
[ata (Hepens)
Mokasatenun
Konuyecreo|Cymma (Cymma)

CymMa ¢ yyeToM ckuaku|Cymma (Cymma)

Pucynok 3.20 — [Tpumep HacTpoiiku y3na [ pynnupoBka

B pe3ynbrare KOJIM4YecTBO 3amucel CUIIbHO COKpaThioch (10 8 410), Tak kak
MBI TIOJTYYHITU TIPOJAXKH TI0 MECSIIaM.

KowmrmonenT /laTa u BpeMsi TT03BOJISIET TaK)Ke MOTYYUTh HHTEPBAJI BPEMEHH,
K KOTOpOMY TPHUHAJUICKUAT 3alliCh JaHHBIX, B (Qopmare, ONpeacIeHHOM
MexayHapoanbiM ctangaptoM ISO 8601 (pucynox 3.20).

Hogerit nepuon (roa, kBapTai, MecsIl) B JaHHOM (popMaTe BCEria HAUMHACTCS
C TIOHE/IeNIbHUKA U HE BCErJia COBIMajaeT ¢ KaineHiaapHbiM. [lepBoit Heneneit rona
CUMTAETCSI Ta, KOTOpas COACPKUT MEPBBIM YeTBEpr B roAy mo ['puropumaHckomy
KaJeHAapio. AHAJOTHYHBIM 00pa3oM ompenensieTcs nepBas HeAens KBapTala u
MecsIa.

3.3. O0oramenue JaHHLIX

B npakTuke aHanvza JaHHBIX JOCTAaTOYHO YAaCTO BO3HUKAET CUTYyalMs, KOTIa
HY)XKHbIC JIaHHBIC TNPHUXOIAUTCA COOMpaTh M3 HECKOJAbKMX Tabmui. Takas
HEO0OXOJIMMOCTh BO3HUKAET B CIEIYIOMIUX CIydasiX:

° JaHHBIC, KOTOpBhIC TpeOyercs IS aHanu3a, «pa30pocaHbl» 10
HECKOJIBKUM TaOJIMIIaM;

° JTAHHbIE B MCXOJHOM TaOJUIle HECYT HEJOCTATOYHO UH(pOpMAIUU IS
aHajau3a, U TpeOyeTCs JOTOJHHUTh UX TAHHBIMH M3 JPYTUX UCTOYHUKOB.

Hanpumep, nanist pemieHusi 3agayud  NPOTHO3WPOBAHUSI BO MHOXKECTBE
UCIIOJB3YIOTCS OJWH WJIM JIBa BBIXOJHBIX MpU3HAKA, TOTAA Kak JJisg HaJACKHOU
Kiaccudukanum Tpedyercs HE MeHee TpeX WM 4YeThlpex. B 3rom ciyuae
HEJIOCTAOIIHE MPU3HAKKA MOYKHO B3SITh U3 IPYTO¥ TaOIHUIIBI.

Takum o00pa3oMm, eciau I8 pelmIeHHs OJHOW aHAJIUTHYCCKOW 3aJadyu
MH(POPMATHBHOCTh MHOJKECTBA JAHHBIX MOJKET OBITh JOCTAaTOYHA WM JIaXKe
n30bITOYHA, TO [JJs JPYyroil OHAa OKaXKETCs HEJOCTaTOYHOM U TOoTpedyeT
obOoramenus. JlaHHas mpoieaypa BKJIOYAaeT B CeOS HECKOJIBKO Omepalu.
Paccmotpum ux.
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Caunsinne nannbix. [Ipu HeoOXoauMoOCTH OOBEAMHUTH ABE TaOIUIIBI B OJHY
BBITIOJTHSICTCS MPOLIeTypa CAMSIHUSA (aHTJL.: Mmerge).

Tabnuua, K KOTOpO# B MpoLecce CIUSHUS T00aBISI0TCS JaHHbIE U3 IPYTOil,
Ha3bIBACTCS TJIABHOM, WJIM OCHOBHOW; BTOPYIO TaOJMITy, NaHHBIE W3 KOTOPOH
N00ABJISIOTCS K IJIABHOM, HAa3bIBAIOT MPUCOETNHAEMOM.

['maBHas 1 npucoeguHsIeMas TaOJIMIbI JOJKHBI UMETh OJTHO UM HECKOJIBKO
OJIMHAKOBBIX TOJIEH, HA OCHOBE KOTOPBIX OYJIET MPOBOJIUTHCS CBSI3bIBAHUE ITHUX
Ta0JINIL, 3TO — KJIK0YeBbIe MOJIS.

OcranbHble MOJS, YHUKAIbHBIC IJIs KaXJAOW M3 TaOiaul, MOTYT OBITh
MPUCOEIUHEHBI K pe3yJIbTUPYIOUIEMY HA00pY MOCIIE CAUSHUS.

Buyrpennee coeguHenme. CyIIeCTBYeT HECKOJIBKO OIEpalvil CIHSHMS,
KOTOpbIE MPUMEHSIOTCS B 3aBUCUMOCTH OT TOT0, KaKHE JAaHHBIE U B KaKOM BHU/IE
JOJDKHBI OBITH OOBEAMHEHBI B pe3yJIbTUpYIoIei Tadnuie. Paccmorpum ux.

IlepBas onepainys — BHyTpeHHee coequHeHue. OHO MO3BOJISIET MOIYUYUTh B
pe3yabTUPYIONIEM HabOpe TOJBKO T€ 3aIMCH, JJISI KOTOPHIX 3HAYEHUsS KITIOUEBBIX
I1I0JIEN COBIAAIOT.

To ecTp B Tabnuue, MOIYYEHHON B pe3yibTaTe BHYTPEHHEIO COEIWHEHUS,
OCTAHYTCS TOJBKO 3alMCH, KOTOPBIE COJIEpPKAT OJIMHAKOBBIE 3HAUEHUS B 3aIaHHOM
noJie (WM MOJIsIX).

Paccmotpum npumep BHyTpeHHero coeauHeHus: (pucyHok 3.21). Ilycth
UMEeeTCs HCXOJHasi BBHIOOpKA JaHHBIX, B KOTOPOM COJEp)KaTcsl CBEIEHUS O
MOCTABJISIEMBIX TOBapax: HAUMEHOBAHUSA W TOCTABIIMKHU (Tabnuma 1), — a Takxke
BBIOOpKA TAHHBIX, COZIEpKAIIasi HCTOPHUIO MPOJIaXK ITUX TOBAPOB (Tadnuia 2).

1 —TnaeHan Tabnuua 2 — MNpucoeguHaeman Tabnuuya

000 «Hesopy Priba caeman 02.04.2017  3A0 «MonkombuHaTs Crip 150
3A0 «MonkomBuHaT» Coip 08.04.2017 000 «MrwHnKe Kypsi 200

Q00 «MNTH4HWKs Kyphi @ 11.04.2017  3A0 «Macnocnipbazas Monoko 170

3A0 «Osoweson» Kanycra 15.04.2017 000 «MTH4HHKs Kypoi 100

0AC «XnapoKoMbuHaT: MopoxeHoe 22.04.2017 3A0 «MonkombunaTs Crip 80
3A0 «Macnocbipbazax Monoko 27.04.2017 OAD «XnagokombuHaTs Mopoxeroe 250

0AD «lopnnwekombunaTs Ketuyn 27.04.2017 000 «Hesog» Priba ceeman 160

Pucynok 3.21 — IIpumep BHYTpEHHETO COESTUHEHHUS

Ucnons3yem nosist [ocraBuuk 1 ToBap B KauecTBe KIIFOUEBBIX M ITPOBEACM
OTIEpaIUI0 BHYTPEHHETO COCTUHCHUS.

PesynbpTupyromas tabnuma (tadauna 3) COAEpKUT TOJIBKO T€ 3alUCH, IS
KOTOPBIX 3HAYEHHUSI B KJIIFOUEBBIX MOJISIX oiuHaKkoBkIe. [Tpu aToM 3A0 «OBoiieBoa
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u OAO «l'opnuiiekoMOMHAT», KOTOpPbIE MPUCYTCTBYIOT B OOIIEM CIHUCKE
MOCTABIINUKOB, B PE3YIbTUPYIONIYI0 TAONHIly BHECEHBI HE OBUIM, MOCKOJIBKY B
Ta0IHIIE HCTOPUH TPOJAXK 3AMUCH C MX YIaCTHEM OTCYTCTBYIOT (pUCYHOK 3.22).

000 «Heeoa» Priba ceexan 27.04.2017 160
3A0 «MonkomBuHAT Crlp 02.04.2017 150
3A0 «MonkombuHaTs Crip 22.04.2017 80
000 almuyHuks Kypel 03.04 2017 200
000 almuyHuks Kypel 15.04 2017 100
0AD eXnagokoMmbUHaTs MopoweHoe 27042017 250

3A0 «Macnoceipbazas Monoko 11.04.2017 170

Pucynok 3.22 — [IpumMep pe3ynbTata BHyTPEHHETO COCITMHEHUS

Takum 00pa3om, BHyTpEHHEE COEAMHEHUE TTO3BOJIMIIO U3 BCEX MOCTABILUKOB
0TOOpPATh TOJBKO TEX, 3aKYIKa y KOTOPHIX MPOBOAMIACH 32 HAOIIOJAEMBbIN TIEPHO]T
BPEMEHU.

[Ipu TMnax omnepauuii JieBOro U MPaBOro COeAMHEHHS BCE 3aMKUCH OJHOU
TaOJUIIBI JOTOHSIIOTCA 3HAYCHUSIMHU U3 JPYTOM, €ClIM 3HAUYCHUS TUX 3aIucei 1o
KJIFOYEBBIM TOJISIM COBIIA/Iat0T.

Hanpumep, ecnu Tabnuilsl cBsi3bIBaloTCs 1Mo nosio ToBap, U CylIeCTBYIOT
3aMuCH, TJI€ 3HAaUCHUs JaHHOTO TMOJIs B 00€UX TaOIUIaX UACHTUYHBI, TO T 3alTUCH
OyIyT NOTMOJIHEHbI 3HAYEHUSMH, KOTOPHIE OTCYTCTBYIOT B OJHOM TaOyuile, HO
IPUCYTCTBYIOT B IPYTOM.

DakTUYECKH TOT MEXaHU3M MO3BOJISIECT 100ABIATH MOJIS U3 OJHOU TaOIUIIBI
B JIPyTYI0, HO HE MO BCEM 3alUCsAM, a TOJBKO IO TEM, 3HAYEHHS KOTOPHIX B
KJIFOYEBOM I10JI€ COBMAJAIOT /Jisg 00eux Tadnuil (pucyHok 3.23).

[MpucoepuHaeMan [NpucoepguHaeman
Tabnuua Tabnuua

lNesoe MNpasoe
coefijMHeHune coefiluHeHune
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Pucynok 3.23 — IIpumep j1ieBOro u mpaBoro coeauHeHus. [Ipu jJ1eBoM coeiMHEHUH
3aITACH TJIABHOM TAOJIHIIBI TOTIOTHACTCS 3HAUCHUSMHA U3 TIPUCOSAMHICMOM, a IPU
paBOM — HA0OOPOT

Paccmotpum npumep JeBoro coemmneHusi. Ilycte k Tabmuue 1, rae
COJIEP>KUTCS TOJIBKO MH(OpMAIUs O TOBapax M MOCTABIIMKAX, TpeOyeTcsa 100aBUTh
noJist, KOTOpbIe oTpaxkaroT uctoputo npojax (Jdara u Koamuecrso). s sToro B
KauecTBe KJIFOUYEBOT0 MoJisi Oy1eT ucnoiib3oBaThes nosie ToBap (pucyHok 3.24).

1 —naBHas Tabnwua 2 — MpucoeguHaemasn Tabnuuya
000 «Hesops Priba ceeman 02.04.2017 3A0 «<MonkombBuHaTs Cuip 150
3A0 «MonkombuHaTs Coip 08.04.2017 000 «MNMruaHuKs Kypoi 200
000 «MTHHHUK Kypbl 11.04.2017 3A0 «Macnocbipbazas Monoko 170
3A0 «OBowesog» Kanycta @ 15.04.2017 000 «MNTU4HHK= Kypul 100
OAQ «XnapoKoMbuHaTs MopoxeHoe 22.04.2017 3A0 «MonkombunaTs Coip 80
3A0 «Macnocuipbaza» Monoko 27.04.2017 0AD sXnagokoMBuHaT» MopoxeHoe 250
OAOD «lNopnnwekombunars Ketuyn 27.04.2017 000 «Hesog» Priba ceeman 160

Pucynok 3.24 — ITpumep J1IeBOTO COCTMHEHUS

[Ipu oneparuu 1€BOro CoOeqUHEHMsI OJMyuuM cieayomee (Tadbauna 3). Kak
MBI BUuauM, 111 ToBapoB Kamyera n Keruyn orcyTcTByroT 3HaueHus B nossax Jdara
u KoamnuecTBo, Tak Kak B MPUCOEIMHAEMON TaOIUIE HE ObUIO JAHHBIX 1O 3TUM
ToBapam (pucyHok 3.25).

Q00 «Hesog» Priba ceexan 27.04.2017 160
3A0 «MonkombuHaT» Crip 02.04.2017 150
3A0 «MonkombuHaT» Crip 22.04.2017 80
000 «lMTruHMEs Kypel 08.04.2017 200
000 «lMTruHMEs Kypel 15.04.2017 100
3A0 «Oeoweecas Kanycta

QAQ «XnagokoMbuHaT: MopoxeHoe 27.04.2017 250
3A0 «Macnocuipbazaxs Maonoko 11.04.2017 170
OAQ el opnuwekombuHaTs KeTuyn

Pucynok 3.25 — IIpumep pe3yibTaTa JIEBOrO COEAMHEHUS

PaccMmoTpum mpumep npaBoro coeMHeHus1, Korja uMeercst nHhopmarus o
HAaMMEHOBAaHUM TOBApOB M MCTOPUU MPOAAX, a O TMOCTaBIIMKE HWH(OpManus
orcyTcTByeT. [IomydunTh €€ MOKHO depe3 noJie cBsi3u ToBap, MOCKOJIBKY B OJHOU
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TaOJIMIe KaXK/IBIi TOBAp CBSI3aH CO CBOMM IMOCTABIIMKOM, a B TAOJIHUIE C HCTOpHUEH
IpOAaX — C JaTOM U KOJIMYeCTBOM. | 1aBHOI OyeT Tabnuiia ¢ UCTOpHEH Mpoax, a
MPUCOETNHIAEMON — C HH(POPMAIIMEH O TIOCTABIIUKE (PUCYHOK 3.26).

1 —naeHas Tabnuua 2 — MpucoeguHaeman Tabnuua
02.04.2017  Cwp 150 000 sHerops Prifia ceesas
08.04.2017 Kypbil 200 M0 «MonkoMOuHaT Chip
11.04.2017 Monoko 170 Q00 alTHYHRIC Kyprd
15.04.2017 Kypei 100 @ 3A0 =DBOUERDS Kanycra
22.04.2017 Cup 80 OAQ «XnagoKoMOuHaT» MopomeHoe
27.04.2017 Mopomenoe 250 3A0 sMacnocwpbazas Monoko
27.04.2017 Prafia caeman 160 0AOD alopnMWeoMBUHaT: KeTuyn

Pucynok 3.26 — [Ipumep npaBoro coeAMHEHUS

[IpumeHnB nMpaBoe coeqUHEHHeE, TTOIYIUM CIECTYIONINA pe3ynbTaT (Tadauia
3). Kak wmbl Bumum, g noctaBmukoB 3A0  «OsomeBom» u  OAO
«T"opriuiekoMOrHAT» OTCYTCTBYIOT 3HaueHus noseit [lata, Tosap u Konuuectso,
TaKk KaKk B TJaBHOM Tabiuile HEe OBLIO 3amuceid O MpoAakax TOBAPOB ITHX
MOCTABIIMKOB (pUCyHOK 3.27).

27.04 2017 Prifa ceeman 160 000 «Hemog»
02.04.2017 Crip 150 3A0 «MonkomBUHATS
22.04.2017 Crip a0 3A0 «MonkomBUHATS
08.04.2017 Kyprt 200 000 allTruHMKEs
15.04.2017 Kyprt 100 000 allTruHMKEs

3A0 «Osowesons
27.04.2017 MopoxeHoe 250 OAQ «XnapokoMBuHaTs
11.04.2017 Monoko 170 3A0 «Macnoceipbazas

OAD « opnKLLEKOMBHHATS

Pucynok 3.27 — [Ipumep pe3yJibTata NpaBoro COeANHEHUS

Eme oaumH Tun onepanuu CIMSHHUS — MOJHOE coeauMHeHue. B
Pe3yJBTUPYIOMINK HA0Op BKJIFOYAIOTCS BCE CTPOKM M TOJISI KaK TJIaBHOM, Tak
npucoeauHseMoi Tabmuu. I[lpu >ToM, ecau B HEKOTOPOM 3amuCH 3HAYEHUS
KJIFOUEBOIO TMOJS A 00eux TaOyvll COBIAJAIOT, TO BCE MOJs ATOW 3alucu
3aII0JIHAIOTCS COOTBETCTBYIOIIUMU 3HAYECHUSIMH.

Ecnu coBnageHne mo KIOUYEBOMY MOJIKO OTCYTCTBYET, TO OCTAJbHbBIC ITOJIS
TaKoOM 3anucy OyAyT 3aMlOJTHEHBI ITyCTHIMHU 3HAYCHUSIMU. DAKTUUECKH ITO 03HAYAET,
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9TO IS 3HAYCHHUI TJTaBHOW TaOJUIIBI OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAUCHUS B
npucoeanuHsieMon (pucyHok 3.28).

[naBHasa
Tabnuua

4 )

MpucoeanHsaemasn
Tabnuua

[MonHoe
coeguHeHune

Pucynok 3.28 — [IpuMep noJIHOro CoeAMHEHUS

PaccmoTpum mosiHOE coeuHeHue NI TJIaBHOM M NMPUCOSAMHSICMOM TaOJIuIl
13 MPEIbIAYyIIero mpumepa (pucyHok 3.29).

1 —nasHasa Tabnuya 2 — MpucoeguHsiemasn Tabnuua
02.04.2017 Coip 150 000 «Hepop» Poiba ceexan
08.04.2017  Kypbl 200 3A0 «MonkombuHats» Cobip
11.04.2017 Monoko 170 000 «MTHU4HUK» Kypbt
15.04.2017 Kypbi 100 ® 3A0 «OBoweBOg» Kanycra
22.04.2017 Coip 80 OAOQ «XnagoKoMbuHaT» MopoxeHoe
27.04.2017 MopoxeHoe 250 3A0 «Macnocbipbaza» Monoko
27.04.2017  Poiba ceexan 160 OAO «lopnuuexkombunaTs KeTuyn

Pucynok 3.29 — [IpuMep noJIHOrO COeqMHEHUS

[IpyMeHeHrnEe MOJTHOTO COeMHEHUsI 1aCT PE3yJIbTaT, YKa3aHHbIN B Ta0nuie
3: ecnu uHOpMaLM MO ONpPEAETCHHOMY TOBapy M MOCTaBIIUKY MPUCYTCTBYET B
00enx TabIMIaxX, TO OHA MOJIHOCTBIO 00BETUHSICTCS.

Opnako gs toBapoB Kamycera u Keruym orcyTrcTByeT MHpOpManus o
npojaxax, a, 3Ha4uT, 0 JaTe u KoiaudecTse. [[03ToMy COOTBETCTBYIOLIUE SUEHKU
OCTAIOTCS IyCTHIMH.

150



[TonHOE coeaMHEHHE MO3BOJISIET MOJHOCTHIO CBA3aTh WH(POPMAIIUIO TAOJIHIL
(pucynok 3.30).

02.04.2017 Crip 150 3A0 aMonkoMBbrHaTS
05.04 2017 Kypb 200 000 &lMTHuHME
11.04.2017 Monoko 170 3A0 eMacnoceipbazas
15.04.2017 Kype 100 000 allTHYHUED

22.04 2017 Crip 80 3A0 eMonkombuHaT»
27.04.2017 Mopoxenoe 250 OAQ «XnagokoMoMHaT»
27.04 2017 Priba ceexan 160 000 «Hesoa»

3A0 «Osoweesony

OAQD «lopnuwerkombuHaTs

Pucynok 3.30 — [Ipumep pe3ynpTara HOJHOTO COCTUHEHUS

[Tocnenusis onepauus — pasHocThb. [Ipu ee uCNoab30BaHUU B PE3YIIBTATE MbI
MOJIy4aeM TOJIbKO CTPOKH, KOTOpbIE MPUCYTCTBOBAIM B TJIABHOW Tabyuile, HO
OTCYTCTBOBAJIU B IPUCOETUHIEMO.

Takum 00pa3oM, W3 OCHOBHOM TaOMMIBI Kak Obl BBIYMTAIOTCS 3aMUCH,
HaliJICHHbIC B MpucoeauHsieMol (pucyHok 3.31).

[nagHagq
rabnuua

4 N

MpucoepgmnHaemasn
rabnuua

Pa3HoCTb

Pucynok 3.31 — [Ipumep pa3sHoctu

JIJisi IeMOHCTpaluy mpuMepa Oreparud Ppa3HoCcTH HEOOXOIUMO TMMOMEHSITh
TJIABHYIO Y MPUCOEANHIEMYIO TaOIHIIbI U3 MPOIIIOTO MpUMepa MeCTaMU: TJIABHOU
Oyner TabiWila CO CIUCKOM ITOCTaBIIMKOB, a MPUCOEAMHIEMON — C HCTOpUEn
npoaax (pucyHok 3.32).
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1 — CnasHas Tabnuua 2 — MpwucoepmHaemasn Tabnuya

000 «Hesog» Puiba ceeman 02.04.2017 Chip 150

3A0 «MonkombuHaTs Cwip 08.04.2017 Kypii 200
Q00 «MTHYHMK Kypbi 11.04.2017 Monoko 170
3A0 «Osowesogs Kanycra ® 15.04.2017 Kypii 100
0AD =XnanoKoMOuHaT: MopoweHoe 22.04.2017 Chip 20

3A0 «Macnocuipbazas Monoko 27.04.2017 MopoxeHoe 250

OAOD «loprnuekomOuHaTs Ketuyn 27.04.2017 Priba ceeman 160

Pucynok 3.32 — [Tpumep paszHoctu

B pesynbrare ciusnus no noio ToBap MbI TOJIy4HIIU CITMCOK ITOCTABILKUKOB,
TOBapbl KOTOPBIX HE MPOJABAIHCH (pUCYHOK 3.33).

3A0 «Orowesogs Kanycta

OAQ «lopnuwerkomBnHaTs KeTuyn

Pucynoxk 3.33 — [Ipumep pe3ynbTara pa3HOCTH

Coeaunenue. Tenepb pacCMOTPUM TaKOM crIocoO 00OTaIIeHHS JaHHBIX, KaK
Coennnenue.

JlanHast oreparusi MO3BOJISIET JOTOJHUTh OJWH HAOOp JAHHBIX — TJIABHYIO
Ta0JHILY — MOJISIMHU U3 MPUCOEAUHIEMBIX HAOOPOB.

KiroueBbie mosist 3/1ech OTCYTCTBYIOT, U COCIMHEHUE MPOUCXOAUT IMTOCTPOUHO:
KaXJas 3aliCh TJIABHOW TaOJHUITI COCTUHSCTCS C 3alUCAMH JTOTIOJHUTEIHHBIX
TAOJIHI] C TAKUM K€ TTOPSIIKOBBIM HOMEPOM.

B ornauume oOT ciMgHMS, KOJWYECTBO MPUCOSAMHSIEMBIX TaOJUI] HeE
OTpaHUYMBAETCS ABYMs (pUCyHOK 3.34).
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[pucoeguHAemas
[naBHas Tabnuua

Tabnuua \_

CoeguHeHue

Pucynok 3.34 — [Ipumep coequHeHus

Paccmotpum npumMep coequHennsi. Bo3pbMeM yke U3BECTHYIO HAM TaOJIHILY C
MOCTABUIMKAMU U CIIUCOK JAT, B KOTOPbIE TPOBOJUINCH MIPOJIAXKH, C KOJIHMYECTBOM
npoJaHHoro ToBapa. IlycTe MbI yBEpeHBI, 4YTO JaHHbBIE O IIOCTaBIIMKAX
OTCOPTUPOBAHBI B COOTBETCTBUHU C ITUMHU JaTaMH (PUCYHOK 3.35).

1 —naeHan Tabnuua 2 — MpucoeguHaeman Tabnauuya
3A0 aMonKombmHaTs Chip 02.04.2017 150
000 allTHYHMK: Kyphi 11.04.2017 170
3A0 =Macnocuipbazas Monoko @ 15.04.2017 100
QAQ «XnagokoMOuHaT» MopomxeHoe 27.04.2017 250
000 «Herops Priba ceeman 27.042017 160
3A0 «OBOWEBO Kanycta

OAD « opnuuekoMbuHaT» Ketdyn

Pucynok 3.35 — IIpumep coenuneHust
Torna, WCMONMB3ys OMEPANMIO COETMHEHHUsI, MBI TIOJYYUM CIICTYFOIIHIMA

pe3yabTaT. Hemocraromye 3anmicu B IPUCOSTUHSIEMBIX MOJSX OCTAUCH MyCThIMH
(pucyHok 3.36).
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3A0 «MonkombuHaTs Crip 02.04.2017 150

000 elMmuynmes Kypel 11.04.2017 170
3A0 «Macnoceipbazas Monoko 15.04.2017 100
OAQ eXnagokombuHaTe Mopo#eHoe 27.04.2017 250
000 «Heeog» Prifa ceexan 27.04.2017 160
3A0 «Oepowesog» Kanycta

OAQ «l opnuwerombrnHaT: Ketuyn

Pucynok 3.36 — IIpumep pe3ynbpTara COeAMHECHUS

JlonoJiHeHHe JaHHBIX — CI0CO0 00OTallleHUs, OUEHb MTOX0KUM Ha OTIEPAITUIO
JIEBOTO COEIMHEHMSI, HO MO3BOJISIOIIMIA TONOJHATh IIaBHYIO TaOIMILy MOJSIMU U3
HEOTPAaHUYEHHOT'0 KOJIMYECTBA UCTOYHHUKOB.

JUis CBA3M TIJ1aBHOW W TPUCOENMHSAEMBIX TaOMUL, Kakd B CIUSHUM,
UCIOJIB3YIOTCS KitoueBble mouid. [lpu 3ToM pasHble NpUcCOeNUHSEMblE TaOIUIbI
MOTYT OBITH CBSA3aHbI C IJIABHOW MO Pa3HBIM IOJISIM.

JlauHbIl coco0 OOBIYHO NMPUMEHSIETCA MPU HEOOXOAMMOCTH OOOTalleHus
Habopa JaHHBIX NOJISIMH U3 PA3JIMYHBIX CIIPABOYHUKOB (pUCYHOK 3.37).

4 )

HPMCOGQMHHEME}H

/ \ Tabnuua 2
.

MNpucoeguHaemas
Tabnuua 1

[naBHas
rabnuua

/

[lononHeHue gaHHbIX
Pucynoxk 3.37 — [IpuMep JONOTHEHUS JAHHBIX
Jlist mpumepa JOMOJHEHUS MaHHBIX CHOBAa BO3bMEM Hally TaOIuIly ¢

HCTOpHUEH MPOIaXK U UCIIOJIB3yEeM €€ B KaueCTBE IIaBHOM TabmuIlkl (pucyHoK 3.38).
[TycTh HaM HEOOXOAMMO JOTOMHATH €€ MH(OpPMAITUEH O TOCTABIIUKAX, a TAKXKE O
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TOBapHBIX TpyINIax, K KOTOPbIM OTHOCATCS MpoOAaHHbIe TOBaphl. B KauecTBe
KIIIOYEBOTO 0 00OMX ClIydasx HUCHojb3yeMm nosie Tosap.

1 —naeHas Tabnuua 2 —MNpucoegnHnemas Tabnuua 1 3 —MNpucoeauHaemas Tabnuya 2
mmm BTN TR

02.04.2017 Coip 000 «Hesope Poifia ceexan Mono4Hele TOBApLI Coip

08.04.2017 Kype! 200 3A0 «MonkombuHaTs Coip Mono4Hele ToBaps! Mopomexoe
11.04.2017 Monoko 170 000 a[TTH4HMK Kypui ° Mano4Hele Tosapbl Monoko

15.04.2017 Kypei 100 ® 3A0 «Opouwesog» Kanycra U Mruua Kypobi

22042017  Colp 80 OAD «XnapokombunaTs MopomeHoe Prifia Puifia caexas
27.04.2017 MopoeHoe 250 3A0 «Macnocbipbazas Monoko QBOLM Kanyera

27.04.2017 Puifa ceexan 160 0QAQ «[opnnieKoMOrHaT KeTuyn Coycbl KeTuyn

Pucynok 3.38 — IIpumep nonoaHeHUs TaHHBIX

Torna pesynbrupytomas Ttabnuia OyaeT coaepx aTh HHPOpMAIUIO O
MOCTABIIMKE U TPYTIIE TOBAPOB MO KAXI0U ero mpojaxe (pucyHok 3.39).

IR B Y AN T

02.04.2017 Crlp 3A0 «MonkomBbuHaTs MonouHele ToRapel
05.04.2017 Kypel 200 Q00 «MTuyHMER Mruya

11.04.2017 Monoko 170 3A0 «Macnoceipbazas MonouHele ToEapsl
15.04.2017 Kypel 100 000 «MTuyHKED Mrvya

22.04.2017 Crlp 80 3A0 «MonkomBuHaTe MonouHele ToEapsl
27.04.2017 MopoxeHoe 250 OAQ eXnagokomBuHaT» MonouHele Toapel
27.04.2017 Puiba ceswan 160 Q00 «Heeops Priba

Pucynok 3.39 — IIpumep pe3ynibTaTa HONOTHEHUS TaHHBIX

Oo0benqunenme. [locnennuii cnoco® oboramieHuss JaHHBIX — OOBEAMHEHHUE.
OH npuMeHsieTcss B T€X ClIydasiX, KOrja K CTpPOKaM TIJIaBHOM TaOnHIbI TpeOyeTcs
N00aBUTh BCE CTPOKH MPHUCOCIUHSICMOHN, TPU OSTOM, B OTJIMYUE OT paHee
PacCMOTPEHHBIX CIIOCOOOB, CTPOKH 100aBIAI0TCS CHU3Y (pUCYHOK 3.40).
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[nagHas
rabnuua

MNpucoepuHaemasn
Tabnuuya

ObbepguHeHue

Pucynok 3.40 — I[Ipumep oObeuHeHNs

PaccmoTpum npumep o0benmnenusi. CHOBa BO3bMEM BBIOOPKY JaHHBIX, B
KOTOPOM cojiep KaTcsi CBEJICHHS O TMOCTaBIAEMBIX ToBapax (Tabiuna 1), a Takxke
BBIOOPKY, COJIEPKAILYIO0 UCTOPHIO UX Mpojax (Tabmuua 2).

Heobxoaumo 00benuHnuTh MHOOPMAIUIO TaK, YTOOBI TAOIMIIBI COAEPHKAIH
nBa oauHakoBbix mons: IlocraBmmk um Tomap, — a Takke nona [dara u
KoaunvecTBO, KOTOpHIE HAXOSATCS TOJILKO BO BTOPOM Tabuile (pucyHok 3.41).

1 — naeHasa Tabnuua 2 — MNpucoeguHaeman Tabnuua
000 =Heapogs Prilra coexan 02.04.2017 3A0 «MonwombumaTs Chip 150
3AD «Munsombuss s Coap 08.04.2017 D00 eMuvsHERS Kypei 200
Q00 =MTr4anmK: Hypra 11.04.2017 3A0 :Macnocupbazas Monmoko 170
3A0 aOR0WLEROTE Kanycta @ 15.04.2017 OO = MTHSHERS Kypul 1o
OA0 <XnanokoMEHHATS MopoweHoe 22.0420M7 3AD «MankoMEHHATS Chip R
3A0 eMacnoo hl|\ﬁa?ax~ Monoo 2ro42017 QA XN anoKo! MEHHAT2 MopameHoe 250
DA =MopnuekombnHaTs HeTuayn 2T.04.2007 Q00 sHerop: Pfia crexan it

Pucynok 3.41 — [Ipumep o0beAHEHUS

PesynpraTom o0beaunenus mo noyisim Tosap u [locTaBmuk OyaeT tabnuna,
MpEACTaBJICHHAS HA PUCYHKE 3.42.
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000 «Heeogs Priba ceexar

3A0 «MonkomBuHaT» Cuip

000 «lMTHuHKE Kyphl

3A0 «Osowesonr KanycTa

OAQ «XnapokombuHaT» Mopo#eHoe

3A0 «Macnoceipbazas Menoko

OAO «lopnuwerombuHaTs KeTuyn

3A0 «MonkomBuHaT: Crip 02.04.2017 150
000 «lMTHuHKE Kyphl 08.04.2017 200
3A0 «Macnoceipbazas Monoko 11.04.2017 170
000 «lMTHuHKE Kyphl 15.04.2017 100
3A0 «MonkomBuHaT: Crip 22042017 80
OAD «XnagoxombuHaT» MopomxeHoe 27.04.2017 250
000 «Heeog» Puiba ceexan 27.04.2017 160

Pucynok 3.42 — [Ipumep pe3yapraTta 0ObeqUHEHUS
3.4. IIpakTnueckoe 3ansaTue Ne§ «O0oramenue JaHHBIX)

Komnonent CiusiHMe TO3BOJISET JIOMOJHUTH OCHOBHOM Ha0Op JTaHHBIX
MOJISIMA M3 TpUcOoearHsieMoro Habopa. CiusiHuE OCYIIECTBISETCS C MOMOIIbIO
CBSI3€ii, KOTOPBIE CO3AAI0TCSI MEXKIAY KITFOUEBBIMU MOJISIMU BXOJIHBIX HAaOOPOB.

B xOMIIOHEHTE TOCTYNHBI 5 onepanuuii CIUAHUA:

o BnyTpeHHee coenMHeEHUE;
° JIeBoe coequHEHNE;

° IIpaBoe coenuHenue;

° ITonHOE coenuHEeHNE;

o PazHocTs.

PaccmoTpum ykazanubie oneparuu. J[Jisi 3Toro Ham MOHAA00SITCS HAOOPbI
nanHbix sales.lgd u plan.lgd.

Cozmangum B Loginom HOBBIM makeT. Kakapiii KOMIIOHEHT sl yA00CTBa
OyneM paccMaTpuBaTh B OTACIBHOM MOyJie. OTKpoeM CIleHapuii IepBOTO MOTYJIS
U UMIIOPTUPYEM YKa3aHHbIE HAOOPBHI.

®aiin sales.lgd yxe 3HaKOM HaM IO 3aHATHIO MPEABIIYIIETO OJI0KA, B HEM
coiepKUTcsi mHPopMaIlMs O TMPOoJaKaxX CTPOUTEITBHBIX TOBApPOB 3a HEKOTOPBIN
Nepuo BPEMEHHU B pa3HBIX FOpoJIax.
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Crpynnupyem npoJaxu Mo ropojaam, MoxoxKyto ONepalrio Mbl POBOJAWIIN B
pEeAbIIYIIEM 3aHSITUH.

JUist y3ma rpynnupoBKM HEOOXOIUMO CIENaTh CIEAYIOIIME HACTPOUKH: MOJIe
I'opox no6aButh B I'pynmbl, mone CymMa ¢ yu4eToM CKHAKHM — B MOKa3aTeNu C
BapuaHToM arperamnuu Cymma (pucyHok 3.43).

plan.lgd

v |0

Mpogamu no
ropogam

<] |0 1 ]

sales.lgd

Pucynok 3.43 — YcraHoBieHUE CBA3EH MEXIY Y3JIaMU

Mps1 nonyuunu Habop U3 73-X TOPOJOB, B KOTOPBIX MTPOU3OIILITH TPOAKH.

Teneps umnoptupyem ¢aiin plan.gd, conepxkamuii nHGoOpMmaIuio o0 MiaHe
PoJIaXx (CyMMBI) IO TOPOJIaM.

[Tycth HaM HEOOXOAMMO JJIsl TalIbHEUIIIET0 aHaIn3a UMETh B OJTHOM Habope
JTAHHBIX CYMMBI IIPOILIBIX MPOJAX U IJIaH npoaax. OTMETUM, YTO TIaH COACPKUT
TOJBKO 63 Topojia, TO €CTh UX MEHBIIIE, YEM TOPOOB, IO KOTOPHIM OBLIN MPOAAXKH.

ITepenecem B oOnacth moctpoeHus komroHeHT Ciusinme. OH MMeeT JBa
BXOAHBIX nopTa: I'maBHas tabauna u Ilpucoenunsiemasi Tabamma — U TOJBKO
OJIMH BBIXOJIHOM MOPT. Pe3ynbTaT 06paboTku OyaeT 3aBUCETh OT BEIOPAHHOTO TUTIA
oneparu CIUSHUS.

[Togaqum Ha mopt I'maBHasi TaGauma JaHHBIE C y3Jla TPYNIUPOBKU
IIpoaaxu no ropoaam, a Ha nopt Ilpucoequnsiemasi Tadaua J1aHHbIe HaOOpa
plan.lgd u nepeiigemM B HacCTpoOUKy y3ia (pucyHok 3.44).
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plan.lgd

h
'fu D Cnnaxne
Mpogaxu no
sales.lgd ropoan D

] |0 1 1

Pucynok 3.44 — YcranoBnenue cBs3ei ¢ y3inoM CrnusiHue

Jlnisa Havana HEOOXOAMMO OIpPENeTUThCs ¢ THUMOM omeparuil causHus. [lo
YMOJTYaHHIO yKa3aH Tull JIeBoe coenHeHue. PackpoeM Ciucok onepanui.

Mpb1 yke 3HaeM, 4TO BCEro BAapUAHTOB CIUSHUS MATh. Pazdoepem, 4To Mbl
MOJIyYMM Ha BBIXOJIE, €CJIM BRIOpATh CaMblii epBhiii — BHyTpeHHee coeuHeHue.

OCHOBHYIO 4aCcTh OKHA HACTPOMKH 3aHUMAET 00JIaCTh COMIOCTABIICHUS TTOJICH.
OHa coaepxuT aBa cnucka: CTo0ubl 0CHOBHOIO Ha0opa JaHHbIX U CToJa0LbI
NPHUCOEANHAEMOro Habopa JaHHBIX. 3/1€Ch CO3/Ia€TCs CBS3b MEXIy HabopaMu:
KAaKUM TOJISIM M3 TJIABHOM TaOJIMIIBI COOTBETCTBYIOT MOJISI IPUCOETUHAEMOM.

Jlist cBsizu HEOOXOAUMO ¢ moMolIblo Mexanusma Drag&Drop neperanmth
10JIE U3 OAHOTO CIUCKA Ha MOJIe, C KOTOPBIM €ro HYXHO CBS3aTh, U3 JPYTOro
cnucka. CBs3bIBaHUE JOMYCKAETCS TOJIBKO JJIA MOJeHd ¢ OJUHAKOBBIMU THUIIAMH
JTAHHBIX.

Co3gaaum cBsi3b, Kak NIOKa3aHO HA pUCyHKe 4.45, U nepeiieM K IpoCcMOTpy
pe3yJibrara.

Tun onepauun BHyTpeHHee coefinHeHe v

Y dunstpaums Y dunstpaums

CTon6Lbl 0OCHOBHOTG HaBopa AaHHbIX CTonBupl NpucoearHaemMoro Habopa AaHHbIX

CyMMa € y4eToM ckuaku|Cymma Mnan npoga

Pucynok 4.45 — HacTpoiika BHYTPEHHETO COETMHEHUS

Ha BbIxozie MbI OJTy4rJid HA0Op JTaHHBIX ¢ HOBBIM nosieM Ilian mpoxaxk. B
Habope cojep)Karcsi TOJBKO T€ 3alHMCH, KOTOpPbIE MPUCYTCTBOBAIM B OOOUX
BBIXOJIHBIX HaOoOpax, 3To 62 ropoja.

Jo6aBum eme oauH y3en CJiMsiHMe U CO3[JaJUM TaKue K€ CBSI3U C €ro
noptamu (pucyHok 4.46).
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Pucynok 4.46 — ITpumMep ycTaHOBJICHUE CBSI3M C HOBBIM y3710M ClHsiHUE

B HacTpolikax 0cTaBUM I10 yMOJI4aHUIO — JIeBoe coeAnHenne, - CBSI3U MEXTy
HOJIIMU OYAYT TaKue k€, KaK U B IPEAbIAYIIEM y3JI€.

JlononHuTenbHO  ycTaHoBUM  ¢uiar  J[o0aBasitb  mpucoeIuHsieMble
KJII0YeBbIe MOoJis. DTO MO3BOJIUT Ha BBIXOJE y37a BUAETh 00a KIIIOYEBBIX IO
T'opona: 1 U3 rmaBHOM TaOIULBI, U U3 MPUCOEAUHIEMOI.

Ecnu ¢nar He ycraHaBiauBaTh, Ha BbIXOJAE OYyJET TOJBKO IOJIE IJIaBHOM
TaOJIMIBI, KaK B PEABIAYLIEM Y3II€E.

B pesynbrate MBI NMOMy4Miad 73 3amMCH 10 BCEM TIOPOJAM, KOTOpPBIE
coJiep KaJIUCh B HA0OPE C MPOTaKaMHU.

Ecnu nnst ropona He Hanwioch 3anucu B ¢aiine plan.gd, nyis Hero ykazaHbl
nycTble 3HadeHus (null) B monsax TNopox u Ilnan mpoaak M3 mpUCOEIUHAEMOIO
Habopa (pucyHok 4.47).

160



[& Cnusanue. BbICTpbIit MPOCMOTP
BbixoHoW Habop aaHHBIX

# lopon CymMa ¢ y4eToM cknaku|Cymma Mnax npoa... lopon
1 9823339,29 14 719 099,00 Banawwxa
2 bapHayn 16 145 202,69 17 749 851,00 bapHayn
3 Benukme Mlyku 14 877 644,50 ] <null> ]
4 Ekatepunbypr 188238441 2094496,00  ExkaTepuHbypr
5 3eneHorpag 26587 113,84 36583 861,00 3eneHorpagn
6 WMeaHoeO 30147 324,08 32 823203,00 MeaHoBO
7 WpkyTck 572372,28 767 634,00 NpryTCK
8 Mockea 476 055 694,18 599309 701,00 Mocksa
9  Hanbumk 2733682,58 3567 268,00 Hanbumk
10 | HwxHuii Hosropop, 202 129 396,56 251 400 516,00 HuxHuin Hosropon
11 HoBopoccuick 4669672,13 5565961,00  HoBopoccUMICK
12 | Tlepmb 19259 598,13 23457 887,00 MNepmb
13 | TleTpo3asofck 6893 788,11 9227 014,00 [NeTpo3aBoack
14 Camapa 8051614,33 8413 562,00 Camapa
15 Cepruesllocan 10933 750,80 <null= ]
16 | TonbaTtTH 33823757,01 45307 079,00 TonbaTTH
17 | Yccypunck 1435470,84 1753330,00  Yecypuiack
18 | VYia 20805622,08 21074 959,00 Yba
19 | Bnagumup 71025229,83 106 313 094,00 Bnapumunp

Pucynok 4.47 — Pe3ynbTaT CIASIHUAS TAHHBIX

Ecnu BeiOpaTh IIpaBoe coequHenne, Mbl HofydyuM 63 3amucu, Kak B Habope
plan.lgd (3aecy u npanee ¢unar J[o0aBnsATh NpUCOEAUHSEMBIE KIIOUEBBIE MOJIS
yCTaHaBJIMBATh HE OyaeM).

OpmHako B 3amucsaX M3 ATOro Habopa, Il KOTOPBIX TOPOJ OTCYTCTBYET B
tabmuie npoaax, moius I'opog 1 Cymma ¢ y4eToM CKMJAKH OyAyT IyCTBL. DTO
CBSI3aHO C TE€M, YTO TJIAaBHOW B CIMSHUU SBISETCS TaliuIa MO Mpojaxam, U
3HA4YEeHUS ITUX MNoJiel OepyTcs u3 Hee. [loaToMy Tpu NMPOBENCHUM CIUSHUS BaXXKHO
MPABWIBHO OMPEACIUTh TJIAaBHYIO TaOJUILy.

Teneps paccmorpum IlosiHoe coegumHenne. OHO TO3BOJSET COEOUHHUTH
KOKIYIO CTPOKY OJHOM TaOJHIIbI C KaXJIOW CTPOKOM BTOPOM TaONMIIBI, aBas B
pe3yJibTaTeé BCE€ BO3MOXKHBIC COYETaHUS CTPOK. OTO MOXET TOHAJA00UTHCH,
HarpuMep, B ciiydae HEoOOXOAMMOCTH CPAaBHUTH KaXKJIyI0 CTPOKY OJIHOIO Habopa ¢
KaXIOM CTPOKOM Jpyroro C TMOMOIIbI paccTossHusl JIeBeHIITEHHA MEXIy
CTPOKaMHU.

B mosmiHOM coenvHeHun 0mycKaeTcss HE CO3aBaTh HU OJHOW CBsI3U. Torma
Ha BBIXOJIC MBI TMOJYYHMM BCE MOJsg U3 00euX TaOJuIl HE3aBUCUMO OT TOTO,
YCTaHOBJICH JIn (iar, — TaK KakK KJIIOYeBble TOJIsi He BbIOpaHbl. [lepeiinem k
MIPOCMOTPY PE3YJIbTATA.
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Mpb1 nonyumiu 4 599 3anuceit. Kaxnmas 3anmuchk TaOnMIbl ¢ MpojaxkaMu
noBTOpsieTcst 63 pas3a, Tak Kak K Hel JoOaBiseTcsl KakJaas 3amuch U3 Habopa C
MJIAHOM MIPOJIAK.

[Tocnennsis omepauus, Kotopass JOCTynmHa B y3ie, — PasHoctb. [lpu ee
HCIIOJIb30BaHUN MBI TTOJTyYaeM Ha BBIXOJIE TOJBKO 3alUCH TJIABHOW TaOMITGI, JJIs
KOTOPBIX HE HAIUIOCh COOTBETCTBHMM IO KJIIOUEBBIM IOJSM B MPHUCOCAMHSIEMOMN
TabIuIe.

B namem ciyuae Takux 3anuceit 11. JIjist 5TUX TOPOJIOB IJIaH MPOAaK HE OBbLI
chopMHUpPOBaH.

[Tepeiinem k paccMoTpeHHUIO clienyroiiero komnoneHta — Coenmuenue. C ero
MOMOIIIBIO OTMH HAOOp JAaHHBIX MOXXHO JOIMOJIHUTH TOJISIMH M3 JAPYTHX HAOOpPOB,
00 MEPEMEHHBIMU.

B oTnnune oT ciausiHUS, 3/1eCh HET KIIOYEBBIX mojed. K kaxaoil 3amucu
IJIaBHOTO Ha0Opa MPUCOETUHSAIOTCS 3aMUCH U3 JOTIOTHUTEIBHBIX HA0OPOB C TEM Ke
MOPSIAKOBBIM HOMEPOM, TO €CTh NEPBas 3allUCh COECOUHAETCS C MEPBOM, BTOpasi Co
BTOPOM U Tak Jajee.

C nomonisto komnoHeHTa CoearHeHne BO3MOXKHO, K IpUMEpPY, J00aBUThH B
Ha0Op JIAHHBIX TOJIE C MO3UIUAMHU OOBEKTOB B PEUTUHTE.

Hanpumep, B exeMecs4yHOM pPEUTHMHrE MO MpoAa)kaM CETH Mara3uHOB
JIOCTaTOYHO OYJIET OTCOPTUPOBATH Mara3uHsbI 10 YOBIBAHUIO CYMMBbI IIPOIaX, TTOCIIE
Yero MOYKHO J0OaBUTH I0JI€ C MO3UIIUSIMU (PUCYHOK 4.48).

MarasuH 4 69 821 1 mecTo MarasuH 4 69 821 1 mecTo
MarasuH 1 55071 2 mecTo MarasuH 1 55071 2 mecTo
MarasuH 2 42 800 3 mecTo MarasuH 2 42 800 3 mecTo

MarasmH 3 31212 4 mecTo MarazuH 3 31212 4 mecTo

Pucynok 4.48 — [Ipumep coenHEHUS! JaHHBIX

Eme oaun, wHaumbosee pacmpoOCTpaHEHHBIM Cly4aill HCIOIb30BaHUSA
CoenuHeHusi, — HEOOXOAMMOCTh J100aBUTh B HA0OP JAHHBIX IMOJE C KAKUM-THOO0
OIpEEICHHBIM 3HAYEHUEM. JTO 3HAUCHHE MOXKET COAEPKAThCs KaK B TabJIuULE, TaK
U B IEpeMEHHBIX (pUCyHOK 4.49).
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Marazu 1 55 071 MarazuH 1 55 071

Maraamn 2 42 800 MarazuH 2 42 300
198 904

Maraaud 3 31212 MarasuH 3 31212

MarazuH 4 69 821 MarasuH 4 69 821

198 904
198 904
193 904
198 904

Pucynok 4.49 — [Ipumep coeuHeHus: JaHHBIX C TIOJIEM OMPEEICHHOTO 3HAYCHUS

PaccMoTpuM JaHHYIO CHTyalyio Ha npuMepe. [ 3Toro CHoBa UCIOJIb3yeEM

Habop nanHbIx sales.lgd.

B HOBOM Mo1yJi€ UMIIOPTUPYEM YKa3aHHBIA HAOOP U CTPYNIHPYEM HPOIAKH
no ropoaam. IlycTe Mbl XOTUM [100aBUTh K MOJy4YUBIIEMYCsS HaOOpy cToilder,
coJiepKalinii 001y CyMMy TIPOJIax 1Mo BceM ropojiaM. Jlo6aBuM B clieHapui y3el

Tabauua B nepemMeHHbIe, YTOOBI IMOTYUYUTH 3TY CyMMY (puUcyHOK 4.50).

Mpofaxu no
ropogam

sales.lgd

o D Tabnuua s

nepemMeHHbIE

[

Pucynok 4.50 — IIpumep ycTaHOBJIEHUE CBI3EM MEXAY y3JIaMU

B y3151€ BbINOJIHMM HACTPOMKY KaK MOKa3aHO Ha pucyHke 4.51.

Y dunsrpaums >

[ocTynHble nons BbibpaHHble nons
Hata MNepemeHHble
Konuyectso
[pynna ToBapa
Tosap
EanHMua n3mepenus
lopog

[pynna knuexTa

Pucynox 4.51 — Hacrtpoiika y3na Tabnuna B nepeMeHHbIe

Ha BbIX0/1€ IOMTyYnM TIEpEeMEHHY0, KOTOPOE COJCPIKUT UCXOTHOE 3HAUCHUE.
Teneps no6aBum B 001acTh noctpoenus yzen Coequnenue. [lo ymomuanuto
OH MMeeT Bcero ofuH nopT — ['1aBHas Tabauua. J(onosHuTeNbHbIE TOPTHl HaM
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HE00X0MMO 10OAaBUTh CAMOCTOSATENBHO. JTO CBSA3aHO C TEM, YTO OHU MOTYT OBITh
nByx tunos: HaGop nanubix u Ilepemennsie.

Haxmem xHonky Jlo6aBuTh eme oauH mnoprt. BeiOepem Bapuant
IlepemenHble.

Teneps MbI MOXKEM IOAATh HA MOPTHI COOTBETCTBYIOIINE JAaHHbIE. MOXKHO
n00aBUTh J1I000€ KOJMYECTBO JIONOJHUTENbHBIX NOpTOoB. Kpome ykazaHHOroO
crioco0a 3T0 MOXKHO CJI€NIaTh, IPOTAHYB K KHOIIKE Jl00aBHUTH elie 0UH MOPT CBSI3b
OT BBIXO/IHOT'O IIOpPTa JIpyroro y3ia (pUCyHOK 4.52).

Mpogaxu no
ropoaam
D D CoefMHEHNE
sales.lgd
1Y
e
lfu D Tabnuua e U
nepeMeHHble
] D
4

Pucynok 4.52 — Jlo6aBnenue B ciieHapuit y3ina CoeuHeHrE

Ilepeiinem B HacTpolky y3na CoennHeHue. B momaHHBIX Ha BXOJ y3Ja
Ha0opax JaHHBIX MOXET OBITh pPa3HOE KOJIMYECTBO CTPOK. JlaHHBI mapamerp
OIpeseNsieT, KakuM o0pa3oM MEHbIINI Ha0op OyJeT TOMOIHATHCS 10 OOJIbLIE:

° He nonosHsATH — MEHbIIMI HA0Op OyJET JOMOJHEH ‘10 OOJbIIETo
MyCTBIMU 3HAYECHUSIMU;

o IloBTOpSITH HA0OP AAHHBIX — 3HAYEHUS B MOJIIX MEHbIIEro Habopa
OyAyT HOBTOPSTHCS: IMOCJIE MOCIEAHENH CTPOKU MOJs CHOBa OyJeT WATH TepBasd,
3aTeM BTOpas U Tak JaJiee;

o JlomoIHATH MmocJieiHell CTPOYKOM — 3HAYCHHE U3 MOCIECIHEN 3alUCU
100aBJIIEMOrO TOJsI MEHBIIET0 HAOOpa 3aMlOJIHUT BCE HETOCTAIOIIUE CTPOKH.

Crnenyromuii mapameTp MO3BOJIIET BbIOpaTh, KAKOMY M3 BXOJHBIX HaOOPOB
OyJZIeT COOTBETCTBOBATH KOJUYECTBO CTPOK:

o MakcuMaibHOMY HA0OpPY — 3HAYEHUE IO YMOJIYAHUIO;
o MunumajbHOMYy HaOOpY;
o Onpenensiercsi HA0OPOM — TIpU BHIOOPE JAHHOTO BapUaHTa CTaHET

aKTHUBHA cepast 0071acTh HIDKE, TJI€ MOXKHO Oy/IeT BHIOpATh JIFOOOW M3 TIOJIaHHBIX Ha
BXO/]I y3J1a HAOOPOB JIaHHBIX.
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Mpbl xoguMm 100aBUTH B IJIABHYKO TaOiMily CTOJIOEL CO 3HA4Y€HHUEM
nepemMeHHou. Bribepem mapameTphl, Kak MoKa3aHo Ha pUCYHKeE 4.53, u mepeiem K
IIPOCMOTPY PE3yIbTaTA.

[ononxenune 0o Hanbonbwero Habopa MosTopATL HAbOP AAHHbBIX ~

KonuuecTeo CTPOK COOTBETCTBYET MakcruManbHoMy Habopy ~

Habop AaHHbIX onpeAensaoLWLMii KONMYECTBO CTPOK
[nasHas Tabnuua

lMprcoenviHsieMble NepeMeHHble 1

Pucynoxk 4.53 — Hactpotika y3ina CoeuHeHre

K namemy Habope JaHHBIX 100aBUIIOCH e1lle 0AHO nojie — Oo0mas cymma, —
KOTOPOE COJCPKUT 3HAUCHUE OJHOMMEHHOW MMEPEMEHHOM.

Jlanee paccMOTpuUM KOMMOHEHT JlomoJjiHeHue HaHHbIX. KOMIIOHEHT
MO3BOJIIET 00OTaTUTh JJAHHBIC TyTEM MPUCOCTIUHEHUS K TJIaBHOM TabuIle mojei u3
JIPYTUX TAOIUI] IO TPUHITUITY JICBOTO COSIUHEHUSI.

Kax u B cniustHum, 3/1€Ch UCTIONB3YIOTCS CBS3H O KITFOYEBBIM IMOJISIM, HO YHCIIO
MPUCOETUHAEMBIX TaOJIUI] HE OTPAHUYECHO.

Paccmotpum  mpumep oborameHuss HaOopa JaHHBIX M3 HECKOJIBKHUX
cnpaBoyHUKOB. Ham moHanoOsitcsi Habopel sales november.gd, goods.lgd,
suppliers.lgd, warehouses.lgd.

NmnoptupyeM nepeuncieHHble Habopbl. Habop sales november.lgd
COJICPKUT JAHHBIE O MPOJaKaX CTPOUTEIBHBIX TOBAPOB 3a HOSOPH C YKazaHUEM
JIAThI MPOJIAKUA U KOJMYECTBA MPOJaHHOTO ToBapa. [lycTh MBI XOTUM J00aBUTH K
TUM JIaHHBIM MH(GOpPMAIMIO O TPyNmax TOBAapOB, WX OCTaTKax Ha CKiIaue |
MOCTABIIUKAX.

B nabope goods.lgd xpaHuTcs MoHBINA CIUCOK TOBAPOB C YKa3aHUEM TPYIII,
K KOTOPBIM OHU OTHOCSITCHI.

Habop suppliers.lgd conepkuT criucok TOBapoB € YKa3aHUEM MOCTABIIMKA.

[Tocnenuuii Habop — warehouses.lgd — conepxut nadopmanuio o ckiajae, Ha
KOTOPOM HaXOJUTCS TOBaphl, M ocTaTkax Ha 1 HOsOps 2016 rog.

JlobaBuM B 00macTh TmocTpoeHUs y3ea JlomosiHeHHe aaHHbIX. [lo
YMOJIYAHUIO OH HMEET JIBa BXOAHBIX mopTa. Jms Toro, 4YTtoObl H00aBUTH
JOTIOJTHUTEIHHBIC TIOPTHI, MOYKHO HaXaTh KHOMKY J|00aBUTH elle OJMH MOPT WIH
MPOTSHYTH K 3TOM KHOIKE CBSI3b OT BHIXOJHOTO MOPTA JIPYTOro y3ia.

[TomaauM Ha BXOBI BCE HAITM HAOOPHI JaHHBIX, JIJIs1 yA00CTBa MEpeuMeHyeM
MOPTHI U MEepenIeM B HACTPOUKY y3ia (pUCYHOK 4.54).
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Pucynoxk 4.54 — YcranoBnenue cBs3eil ¢ y3i10M J[ononHenne JaHHbIX

OcHOBHY10 YacTh OKHa 3aHMMaeT 001aCTh HACTPOMKH KJIKYEBBIX MOJECH.
31ech HE0OXOAMMO HAIPOTUB KIIKOUYEBOIO MOJIs TJIABHOM TaOIMIIbI BBICTAaBUTH (uiar
B CTOJOLE KaxxaoW mpucoeaunsemor taOmunbl. [loctaBuM ¢uar ans Tabauisl
Tosapsl HanipoTuB nosis ToBap riaaBHOI TaOIUIBI.

Cran akTUBEH CHIHCOK JIOCTYNHBIX Mojeil Habopa naHHbix ToBapsbl.
JIOoCTyIHBIE MOJISI ¢ TAKKUM K€ TUIIOM JAHHBIX. ABTOMaTHYECKH YCTAaHOBUJIACH CBSI3b
nio oo Tosap.

3HayoK (UIbTpAIMK BKJIIOYEH MO YMOJYAHHUIO U O3HAYAET, YTO B CIIMCKE
JOCTYIIHBI TOJBKO TE MOJS, KOTOPBIE €HIE HE CBSA3AaHBI C KIKOYEBBIMHU IOJISIMH
rJIaBHOU TaOnuibl. Eciii BHIKITIOUUTH (PUIIBTPAIMIO, B CIIUCKE OYIyT OTOOpaxaThCs
BCE I10JIs1, COBMECTHMBIE 10 TUITY JaHHBIX.

B HmxHel yactu okHa noctyneH ¢aar Menmosab3oBath npedgukcesbl. Eciu ero
BKJIFOYMTh, UMEHAM U METKaM IMO0J€i, B3SAThIX M3 MPHUCOCAUHSEMBIX TaOJUL, Ha
BBIXO/JIE OyyT 100aBieHbl NPe(UKCHI, yKa3aHHbIE, COOTBETCTBEHHO, B ITapamMeTpax
Ipepuxc umenu u Ilpepuxe MeTkm.

[ToctaBuM COOTBETCTBUSL MJII OCTajJbHBIX HAa0OPOB M MOCMOTPUM Ha
pe3ynbTar.

Ha BpIxozme monyuuim Bce TOT KE€ CIUCOK Mpoaax 3a Hosopp 2016, k
KOTOpoMy fo0aBuiiack HHGOpMAIKs U3 BEIOpaHHBIX NoJiel. TakumM 06pazomM MOKHO
C TOMOUIBI0 OAHOTO y3Jia JErKo coO0paTh B OJIMH HA0Op MH(OPMAIUIO U3 pa3HBIX
Tabul (pucyHok 4.55).
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[ [ononHeHue paHHbIX « BBICTpBIN NPOCMOTP

# [lata Tosap Konnyectso Mpynna ToBapa MocTaBUmK Cknap OcraT...
1 Kpacka konepoBouHasa CAPATINT, oxidgelb-Ne01... 50,00 ToHep, konep 000 KYBAMA PYC CKknap Nel 102,00
2 01.11.2016, 00:00 Namunat NEW WAY 8.3x197x1218 7128 Tuk, 8wT... 50,00 HanonbHble nokpbiTus 000 "inanor" Crnap Nel 83,00
3| 01.11.2016, 00:00 JNenTa ans weos camoknetowasics KOHBEPC 42... 25,00 ApmMupytowme Matepuransl 000 CK "XumMpom" Cknapn N4 98,00
4 | 01.11.2016, 00:00 JlenTa ManapHas KLEBEBANDER 50MMx10Mm, wT 25,00 ApMUpyroWwme MaTepuanel 000 "Coto3 Texnaact” Cknapg Ne4 161,00
5 01.11.2016,00:00  JlenTa-6opgrop 4WALLS ana pakoBUH 1 BaHH 30... 50,00  Apmupyrolme MaTepuans! 000 CK "XumMpom" Crnap Ne4 88,00
6 01.11.2016, 00:00 BonT 8x100 UMHK, WecTurpaHHas ronoska, 2 Wt... 120,00 MeTwn3bl 1 kpenéx 000 "Crpoi/liokc” Cknapn Ne2 125,00
7 01.11.2016, 00:00 [B034b CTPOWTENBHBIN 3%80 6e3 NoKpbITHSA, 800 ... 120,00 MeTwn3bl 1 Kpenéx 000 CK "XumMIMpom™ Cknapg Ne2 95,00
8 01.11.2016,00:00  [obens c wypynom 3abusHoit WKRET-MET 6x60... 120,00 MeTusel 1 kpenéx 000 "MEPDEKT" Cknapg Ne2 139,00
9 01.11.2016, 00:00 Wypyn yHuBepcanbHbii 4.5x40, 50 wTyk, 9 KaTe... 120,00 MeTwn3bl 1 kpenénc 000 KYBAMA PYC Crnapg Ne2 114,00

10 01.11.2016, 00:00 060w HaTypankHele nieTeHble RODEKA Moonlig... 61,00 CTeHOoBble NOKPLITUSA 000 CtporCHabCepauc Crknag Ne3 98,00
11 01.11.2016, 00:00 lncokapton BEJITUTC 12.5x1200x2500, Bnaroc... 82,00 CTeHoBble NOKPbLITUS 000 PoccTporiipecypc Cknap Ne3 94,00
12 01.11.2016, 00:00 Mmncokapton BE/TTUNMC 12.5x1200x2500, Bnaroc... 82,00 CTeHoBble NOKPbLITHS 000 "Makcnnact" Cknapn N3 151,00
13 01.11.2016, 00:00 mncokapTtoH BE/TTUIMC 9.5x1200x2500, BNArocT. .. 82,00 CTeHoBble NOKPLITUS 000 CtporCHabCepauc Cknag Ne3 97,00
14 01.11.2016, 00:00 IncokaptoHx BE/ITUTIC 9.5x1200x2500, kB.M 82,00 CTeHoBble MOKPbITUS 000 "MEPGEKT" Crknapg Ne3 113,00
15 01.11.2016, 00:00 Mmncokapton BE/TTUMC 9.5x1200x2500, Man. yn.... 82,00 CTeHoBble NOKPbLITHS 000 "Coto3s Texnnact" Cknapg N3 96,00
16 01.11.2016, 00:00 MNaHenb nepcdopupoBaHHas LOCATELLI Grezzo ... 84,00 CTeHOoBble NOKPLITUSA 000 "NMEPPEKT" Crknag Ne3 86,00
17 01.11.2016, 00:00 Manensb nepdopuposarnas LOCATELLI Laccato ... 84,00 CTeHoBble NOKPLITUS 000 KYBANA PYC Crnap Ne3 161,00
18 01.11.2016, 00:00 MurmeHT Gneckoobpasyiowwmii TICIANA 301070, ... 120,00 LnaTnéBku 000 "Makcnnact" Cknapn N4 163,00
19  01.11.2016, 00:00 MokpbiTHe gekopaTuBHoe OPTIMIST ELITE Crap... 120,00 Wnatnésku 000 CK "XumMIMpom™ Cknap Ne4 121,00
20 01.11.2016, 00:00 MokpbiTre npobkosoe IBERCORK TexHnueckoe ... 82,00 CTeHoBble NOKPLITUS 000 CK "Xumlpom" Crnap No3 163,00
i 01.11.2016, 00:00 PeweTka pagnatopHaa KOCTPOMA 600x600mMM, ... 84,00 CTeHOoBbIe NOKPLITUS 000 "Coto3 Texnnact" Cknap N3 171,00

N1 11 2016 0000 Do A o UNCTDOMA E00w0000. 24 nn Cxoiianiinna o OON CrnalilCiinACannc Cinan Ao 127 00

Pucynok 4.55 — Pe3ynbTat JlonoaHeHHUs] JaHHBIX

PaccmoTrpum komnoneHT QO0beanHenune. C MOMOIIBIO TPEX PACCMOTPEHHBIX
BBIIIIE KOMITOHEHTOB MO>KHO JIOTIOJIHATH HA0OP AaHHBIX MOJISIMHU U3 IPYTHX HA0OOPOB.

Kommnonent O0beauHeHnne mo3BosiseT T0NOJIHUTh HA00P, MOJaHHBIN HA TIOPT
I'naBHas TabaMua, 3aUCsIMU U3 IPUCOETUHSAEMbIX Ha0opoB. [l paccMoTpeHus
paboThl KOMIIOHEHTa HaM TMOHaA00sATCs HaOopel naHHbiX sales.dgd u
sales_december.lgd.

Nmnoptupyem ykazanubie HaOopbl. HabGop sales december.lgd coxepxur
Takue K€ JIaHHbIe Mo mpojaxkam, yto u sales.lgd, Ho 3a nexabpr 2016-ro roxa.
3ajaya cOCTOUT B TOM, YTOOBI JOOABUTH K JAHHBIM IO MPOJa)xaM 3a HECKOJbKO
MECSILIEB I€KaOPbCKUE MPOIAKH.

CoznanuMm y3en O0beaHeHue U MOJa M Ha €ro MOPTHI HAIlIM Ha0OPHhI, KakK
nokaszaHo Ha pucyHke 4.56. [lpu HeoOX0OAMMOCTH y371a MOXHO T00AaBUTH J1I000€
KOJIMYECTBO ITOPTOB.
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Pucynok 4.56 — YcranoBienue cBs3eit ¢ yzinom O0benHeHne

Ecnun B mpucoenunsiemoii TaOiauIEe €CTh MOJSI, JJIsi KOTOPBIX B TJAaBHOMN
OTCYTCTBYET (MJIM HE TOCTaBJIICHO} COOTBETCTBHE, OHU OOABSATCS B BBIXOJIHOMN
Ha0Op B KaueCTBE OT/ACJIbHBIX MOJeH. J{7151 HUX MOYKHO HCTOIB30BaTh MPE(OUKCHI.

Hactpoiika y31a noxosxa Ha HACTpOUKY JlomoJIHeHHsl JAHHBIX. 37€Ch TAKKE
HEOOXOJIMMO TPOCTaBUTH (PJIard HAMPOTUB MOJEH TJIABHOM TaOJUIIBI, KOTOPHIM
COOTBETCTBYIOT IOJISI MPUCOEANHAEMBIX. OJTHAKO B TAHHOM CJIy4a€ Mbl JOMOJIHSIEM
OCHOBHOM Ha0Op 3amucAMH M3 MPUCOETUHIEMOTO, IO3TOMY COOTBETCTBUS
HEO0OXOMMO MPOCTABUTH JIJII BCEX BO3ZMOMHBIX TOJICH.

B namiem cnydae Bce mossi mpucoeauHsIeMOol TabauIlbl aHATOTHYHBI TTOJISIM
rnaBHoi. Ilpu mpocTaBiIEHUM COOTBETCTBUH HEOOXOAMMO TOMHUTH, UTO
COIIOCTaBUTh MOKHO TOJIBKO IOJI C OJIMHAKOBBIM THUIIOM JAHHBIX.

Ha BpIxoge MBI mojiydaeM Ha0Op J@HHBIX C TAaKUMH K€ MOJISIMH, KaKk U B
TJIaBHOM TabyuIle, HO ¢ OOJIBIIMM KoJinuecTBOM cTpok: 111 150.

3.5. KBanroBanmue U CKOJIb3f1Iee OKHO

B ocHOBE KBAaHTOBAHHUA JIEKUT IPOLIEYpa COCTOAIAS U3 IBYX ILIArOB.

JlnanazoH 3Ha4eHUil, B IIpeiesax KOTOPOro H3MEHSAETCSI HEKOTOPas YUCIIOBASI
BeNMYMHA (MPU3HAK, MOKa3zaTelb W Tak Jajnee), pa30uMBaeTcs Ha HEKOTOPOe
KOJIMYECTBO MHTEPBAIOB, KaXIOMY M3 KOTOPBIX MPUCBAMBAETCS ONPEACICHHBIN
HOMED.

OTH MHTEpBaJbl HA3bIBAIOTCS HHTEPBAJAMU KBAHTOBAHMS, A IPUCBOCHHBIE
UM HOMEPA — YPOBHAMHU KBAHTOBAHMSA.

Kaxnoe 3HaueHune 3aMeHsIETCSI HOMEPOM WA METKOU VHTEpBaja
KBaHTOBaHMS, B KOTOPBII MOMAJIO TaHHOE 3HAYEHUE.

[IpeacraBuM mpoliecc KBaHTOBaHUs rpaduyecku (pucyHok 4.57). Ilycth
HaOJI01aeMblil Ha PUCYHKE Psi/i 3HAYEHUH MPEACTABISIET COOOM CyMMBI BbIIAHHBIX
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kpeautoB. Ilpu »sToM MuHUManbHas cymMma cocrtasiaser 10000 pyo., a
MakcuMaiibHas — 65 000 pyo.
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Pucynok 4.57 — IIpumep KBaHTOBaHUS

Ecnu nuanazon 3nauenuit psaa ot 0 go 70 000 py6., To ero MOXHO pa3OUThH
Ha 7 paBHBIX HHTEPBAIIOB, B3AThIX yepe3 10 000, mo KoTopsIM U OyA€T TPOBOIUTHCA
KBaHTOBAaHUE.

JIJ1st 3TOT0 Ka)KI0My MHTEpBaly OyAeT MPUCBOEH MOPSIKOBBIA HOMED, MOCIE
4ero Bce HaOJOJaeMble 3HaueHUs OyAyT 3aMEHEHbl HOMEpaMH HHTEPBaJIOB
KBaHTOBAaHUS, B KOTOPBIE OHU MTONANIH.

To ectp BMecTO 3HaueHHs 23, KOTOPOE MPUHAJICKUT TPETHEMY HHTEPBAILY
KBAaHTOBaHUS, B pE3yJIbTUPYIOIIEM Habope JaHHbIX OyneT 3, BMecTO 3HadeHus 35
Oyner 4 u Tak nanee.

Pucynok 4.58 — Pe3ynbTaT KBaHTOBaHMS

WroroBeiit pe3ynbrat npeoOpa3oBaHus MpeCTaBleH Ha pucyHke 4.58.

IIpy kBaHTOBAaHWM HEOOXOAMMO OMPEACIIUTh, KaKyl0 M3 IpaHWIl HHTEpBaja
CIENYET BKJIIOUUTH B 3TOT MHTepBal. [IOCKOJIBKY HWKHSS TpaHMIAa JUara3oHa
BCEr/la MPUHAJICKUT HUKHEMY MHTEPBAILY, TO M JJISI APYTUX UHTEPBAJIOB MOXKHO
YCIIOBUTHCA O BKIIFOUEHUHM HUKHEW TPAHUIIBI.

EIVMHCTBEHHBIM MCKIIOUEHUEM SIBIISIETCS CaMbli  BEPXHUW HMHTEPBAJL,
KOTOPBIM BKIIFOYACT B CE€0s KaK BEPXHIOIO, TaK M HUYKHIOIO TPAHUIIBI.

PaccmoTtpum nosipoOHee 1€ U Kak 0OBIYHO KCIIOIB3YETCSl KBAHTOBAHHE.
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1.  KBanTOBaHHe MHPOKO UCHIOIB3YETCS BO BCEX 00JIACTSIX, I'71€ BOBHUKAET
HEOO0X0MMOCTh B 00paboTKe, mepeaayue U XpaHeHUs JaHHbBIX.

2. KBaHnTOBaHME — HEOThEMIJIEMAs YacTh IMpolecca MpeoOpa3oBaHUs
AHAJIOTOBBIX (TO €CTh HEMPEPHIBHBIX IO BPEMEHH W aMILUTUTY/E) CHTHAJIOB B
uugpoBbie (TO €CTh TUCKPETHBIEC IO BPEMEHHU U KBAHTOBAHHBIE [0 aMILIUTY/IE).

3. KpanToBaHHMe MO3BOJSET MPEICTABIATh M XPaHUTh JaHHbIE B Oojee
KOMITAKTHOM U 3alIUIIEHHOM OT UCKa)KCHU BUJIE.

4.  Ilpouecc  OWCKpeTH3alMM  3aKJIIOYaeTcsi B IPEICTaBICHUU
HEeTpepbIBHOH (YHKIMKM B BUjAEC HAOOpa OTICIBHBIX 3HAYCHHH, B3STHIX B
OIpe/IeIICHHBIE MOMEHTHI BPEMEHH — OTCYETHI.

5. B pesynpTare KBaHTOBaHUS 3HAUCHHS OTCUETOB INpeoOpasyeTcs B
HOMEpa MHTEPBAJIOB KBAHTOBAHUS, B KOTOPBIE 3TU 3HAUYEHUS ITONAJIH.

[Tpuniun npeoOpa3zoBaHKUs aHAJIOTOBBIX JAHHBIX B HU(POBBIE MPEICTABICH
Ha pucyHke 4.59.

0 2 3 4 5 6 7 8 9 10 11 2 3 4 5 7 8 9 10 11

Pucynok 4.59 — IIpumep npuniuna npeoOpa3oBaHusi aHAJIOTOBBIX JIAHHBIX B
uu(poBbIC TaHHBIC

B Ou3Hec-aHanMTHKE KBAHTOBAHUE CIIOCOOCTBYET JOCTHXKCHHIO CIICTYIOIINX
LeJeu:

o U3MEHSACTCS BHJ JaHHBIX (M3 HENPEPHIBHBIX OHU MOTYT OBITh
npeoOpa3oBaHbl B IUCKPETHBIE);

o COKpalaeTcs  pa3MEpPHOCTh  JAHHBIX  (YMGHBIIACTCS  YHCIIO
Pa3HOOOpa3HBIX 3HAYCHUI IIPU3HAKA).

Hanmpumep, ecnmm mis aHanau3a KIMEGHTOB OaHKa, IOJIYYarOIIUX KPEIWT,
WHTEpEC MPEACTABISAIOT HE OTACIBbHBIC KIUEHTHI U CYMMBI KPEAUTOB, a TPYIIIHI,
oOBeAUHSIONMNE KIUEHTOB 10 MHTEPBAJIaM CYMM, TO B Pe3yJIbTaTe KBAaHTOBAHUS
MOYHO TOJIYYUTh 0oJiee yI0OHBIN JJIs1 aHaIu3a PsI/l TaHHbBIX.

YMeHbllleHne pa3HoOOpa3us 3HAYEHWW MPU3HAKOB B HEKOTOPBIX CIIydasx
MO3BOJISIET CACNAaTh paboTy Mojenei oosee ypdexTuBHOM. [lelicTBUTETHHO, €CIU C
TOYKH 3PECHUSI aHATIN3a HET Pa3HUIIBI MEXAY cyMMamu kpeauta 15 u 17 ThIc., TO HET
CMBICJIa pacCMaTPUBATh 3TH BEIMYHHBI OTICIBHO.
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B HeKoTOpBIX Clydasx MPEICTaBIIIET MHTEPEC HMCIIOJIb30BAaHUE B KaueCTBE
pe3ybTaTOB KBAaHTOBAaHUS HE HOMEPOB HHTEPBAIOB, a JAPYTHX 3HAYCHUM,
CBSI3aHHBIX C HUX:

o HukHssl rpaHuIia HHTEPBaIoB. BMecTo 3HAUYCHHS, KOTOPOE MO0
B MHTEPBaJ, YCTaHABINBACTCS 3HAUCHUC HIDKHCH TPAHMIIBI.

o BepxHsisi rpaHuIla HHTEPBaJIOB. BMecTo 3HaYeHUs, KOTOPOE MO0
B MHTEPBaJ, YCTAaHABIMBACTCS 3HAUCHUE BEPXHEU TPAHUIIBI.

o Cpennee apupmMeTnieckoe HHTEpBaja. BMecTo 3Ha4YeHHS, KOTOPOE
IoTaJI0 B MHTEPBAJI, yCTAaHABIMBACTCSA €r0 CPEAUMHHOE 3HaueHue. [ 'paHuIpl |
CepeIMHy MHTEpBaa yA00HO MPUMEHSTh B TEX CIydasx, KOTJa KBaHTOBAHHBIA P/l
3HAUYCHUH JIOJDKCH COXPaHATh KOJHMYECTBCHHOE BBIPAKCHHUE HCXOIHBIX JIaHHBIX.
OngHako B 9TOM cClly4ae pe3yibTHPYIONMIEEe TIOJIE TO-TIPEKHEMY OCTaHETCS
HETMIPEPBIBHBIM W HE CMOXET OBITh HMCIOJB30BAaHO B KAaueCTBE BBIXOJAHOTO B
KiaccuukanmoHHo Mozenu. [IpenmMyInecTBOM HCIOIB30BaHUS JAHHOTO METO/a
OyJIeT cokpailleHrne pa3HooOpasusi 3HaUCHHI MpU3HaKa.

o Metka unHTepBaJa. [lomp3oBaTenhb MOXKET 3a1aTh MPOU3BOJIBLHOE
3Hau€HHEe, KOTOPOoe 0003HAYaT UHTEPBAJI, HAI[PUMEP, HANMEHOBAHUE KaTErOpUH, K
KOTOpOM OyJeT OTHOCUTCSI OOBEKT KJIacCU(PUKAIUU.

Hcrmonp30BaHre METOK HHTEPBAJIOB AT BO3MOXKHOCTH CACIATh PE3yJIbTaThI
KBaHTOBaHUS 00JIee HATTISAHBIMA U CPa3y OMPEICTUTh METKU KJIACCOB, €CITH IIETHI0
KBaHTOBaHUS SBJISIETCS pa30ueHUEe TMpHU3HAKa IO KaTeropusiM. Tak, ecliu Ielb
kBaHTOBaHUs nojsi CymMMa KpeauTa — pa3JeinuTh BCEX KIMEHTOB HA KATETOPUU B
3aBUCUMOCTH OT B35ITOM MMM CyMMBbI, TO MOKHO HUCIIOJIb30BaTh COOTBETCTBYIOIINE
METKH, KaK 3TO JIEMOHCTpHUpYeT Tabiuia (pucyHok 4.59).
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6 37 Hedn  CneuwansHoe 7000 Kareropua 1
6 38 My CpegHee 7500 Kareropua 1
12 60 Myx  Bricwee 14500 Kateropua 2
6 25 Myx  CneuwansHoe 15000 Kareropua 2
12 59 Hed  CneuwansHoe 32000 HKareropua 4
6 25 Hed  CneuwaneHoe 11 500 Kareropua 1
6 57 Myx  CneunansHoe 5000 Kareropua 1
30 29 Myx  Bercwee 61500 Kateropua 7
12 37 Myx  CneuwansHoe 13500 Kareropus 2
18 36 Myx  CneumancHoe 25000 HKareropua 3
24 68  Myx Bricluee 25500 HKareropus 3
6 20 HeH  Breicwee 9500 Kareropua 1

Pucynox 4.59 — [Ipumep pe3ynbTata KBAaHTOBAHUSA

Ha npaxTtuke 3TOoT HAOOp MaHHBIX MOXKHO HMCHOJB30BaTh Kak OOYYarolIyIo
BBIOOPKY ISl TOCTPOCHHUSI KJIACCU(DUKAITMOHHONW MOJIENH, IIe B KaUeCTBE 11€JIEBOTO
noJist OyeT ucrnonb3oBaThes KaTeropusi kiueHTa.

B xBaHTOBaHMM Ba)KHO MPABUILHO BHIOPATH YMCJI0 HHTEPBAJIOB.

Tak kak B pe3ysibTaTe KBAHTOBAHMUS OCYIIECTBIISIETCS MEPEXOJ] OT TOUYHBIX
JJAHHBIX K HEKOTOPOM MHTEPBAJILHOW OIICHKE, HEM30€KHa MoTepsi MH(popMaIuu.
@aKTUYECKN PAJ 3HAYCHUN, IOJYUYECHHBIX B PE3yJIbTaT€ KBAaHTOBAHWs, IPOCTO
BBIPAYKAET OTHOLIEHHUSI MEXK/1y UCXOHBIMU 3HAYECHUSAMU ITPU3HAKA.

To, 4TO naBa 3HAYEHUs PACIOJNOKEHBI B JBYX COCEIHUX HHTEpBaIax
KBaHTOBAHUSI, HE MO3BOJISIET TOYHO OINPEACIIUTh, HACKOJIBKO OJIHO U3 HUX OOJIbIIE
WU MEHbIIE Apyroro. Mo>KHO cKa3aTh TOJIBKO, YTO OHU HE Pa3IN4aroTCs OOJIbIIIe,
YeM Ha JB€ IMPHUHbI HHTEPBAJA.

[lIupuna wuHTEpBajga MNPEACTABISET COOOW pa3HUILy MEXKIYy BEpXHEH u
HIDKHEW rpaHunaMu uHTepBana. (CrienoBaTelbHO, 4eM 00JblIe HHTEPBAJIOB
HCIOJIb3yeTCHd NPU KBAHTOBAHUM, TeM TOYHee IpeIACTaBJIeHHEe HCXOAHBIX
3HaYeHuil JaHHbIX. [IpM yMEHBIICHUHM IIUPUHBI WHTEpBajla B NPEAEIEC Mbl
MOJIyYMM HWCXOJHBI Ha0Op 3HAYCHHWM. YBETWYCHHE WHTEpBaia, HAMPOTHUB,
OorpyOJIieT omHcaHue JaHHBIX W B TMpejeie JaeT OJAWH HMHTEpBal JUIsl BCETO
JMara3oHa 3HaA4eHUH, KOTOpbIe MEHSIOTCS Ha METKY MHTepBaja (Hanpumep, 0).
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WNHbIMH cITOBaMM, MEHSIA YMCIIO MHTEPBAJIOB KBAaHTOBAHUSI, MOYKHO NEPEUTHU
OT TOYHOI'O BOCIPOU3BEJAEHUS MCXOAHBIX 3HAYEHUM JAHHBIX K IOJHOM MoTepe
uHbopMaIuu 00 U3MEHYMBOCTH 3HAUCHUN TPU3HAKA.

Ha npakTuke BbIOpaTh KOTMYECTBO MHTEPBAIOB KBAHTOBAHUS MOYKHO UCXO.IS
U3 CIEAYIOMMNX COOOPAKEHUIA:

l. Ecnu kxBaHTOBaHME BBITIOJIHAETCS AJIA MPEeoOpa3oBaHusl HEPEPHIBHBIX
JAHHBIX B JHMCKPETHBIC, TO YHCIIO WHTEPBAJIOB OYIET ONPEACISATHCS YHUCIOM
YHUKAJIbHBIX 3HAYE€HUHN (METOK, KATETOpHii), KOTOPBIE UCIIOJIb3YIOTCS MPU PEIICHUN
34141 aHAJIN3A.

2. HeoOxoqumo yduThiBaTh TpeOyeMyI0 TOYHOCTH OIMUCAHHS JTAaHHBIX.
Hampumep, MoxeT OBITh IMOCTaBJIEHO YCIOBUE, YTO KOJHMYECTBO HHTEPBAIOB
KBaHTOBAaHUS JI0JDKHO OBITh TAKUM, YTOOBI IIMPUHA UHTEpBaja He mpeBbimana 10%
OT IIOJIHOTO JMaIla30Ha U3MEHEHUS UCXOHBIX 3HAUYCHU.

3. HNHorga MoxeT moTpeGoBaThCsl MPOBEAECHUE HKCIEPUMEHTOB, YTOOBI
ONpENENNUTh JIyYIINE NapaMeTpbl KBAHTOBAHUS C CTOYKM 3pPEHHS PEIICHUS
KOHKPETHOM 3a/1auy aHAJIN3a.

Kpome BbIOOpa uncia UHTEPBAIOB, PY BHIOJIHEHUH ONEpallii KBAHTOBAHUS
TpeOyeTcs BBIOPATh €€ METO/.

Br160op MeTo/1a KBaHTOBaHUS 3aBUCHUT OT XapakTepa JaHHbIX. Pa3nudaroT n1Ba
OCHOBHBIX METO/Ia KBAHTOBAHUS:

o PaBHoMepHoe (oaHOpoaHOE) KBaHTOBaHue. [Ipu paBHOMEpHOM
KBAaHTOBAaHUM JMANa30H W3MEHEHUs 3HAUEHUI TNpHU3HAKa pa3Jensercs Ha
MHTEPBaJbl OJJMHAKOBOM MUPUHBI. KOIMUYEeCTBO MHTEPBAJIOB B TAKOM CIIy4ae MOXKET
3a/1aBaThCsl ABHO, TOTJAa IIMPUHA MHTEPBAJa PACCUMTHIBAETCS KaK OTHOLIEHUE
pa3HUIBI MEXKJYy BEPXHEM W HWXKHEW TIpaHUIlaMU JHana3oHa K 3aJaHHOMY
KOJIMYECTBY, JTMOO HESBHO, C TOMOIIIBIO 3a/IaHUsI INIMPUHBI UHTEPBAJIA.

Bo BTOpOM cilyyae KOJMYECTBO PACCUMUTHIBAETCS KAaK OTHOLICHHE PA3HULIBI
MEXKy BEPXHEU Y HIDKHEW TpaHUIlaMM Juana3oHa K 3aJaHHOM [IUPUHE.

Ha pucynke 4.60 npeacraBieH MpuUMEpP PaBHOMEPHOTO KBAaHTOBAaHUS, €
JIMANa30H 3HAYEHUN MOJENIEH Ha 7 WHTEPBAJIOB, IMIMPHHA KaXIJOTO U3 KOTOPBIX
coctasisieT 10 ThIC. pyO.
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Pucynok 4.60 — [Ipumep paBHOMEPHOTO KBAHTOBAHMS
° HepaBHomepHoOe (HeoaHOpOIHOE) KBAHTOBAHUE. [Ipu

HEpPaBHOMEPHOM KBAHTOBAHUH IIMPUHA UHTEPBAJIOB MOXKET OBITh PA3IUYHON. 37€Ch
TaK)K€ €CTh HECKOJIBKO CIIOCOOOB pacIipesieieHus 3HaueHui npusHaka. Hanpumep,
pY IVIMTOYHOM KBAaHTOBAaHUU IIMPUHA UHTEPBAJIOB BHIOMPAETCS TaKUM 00pa3oM,
4TOOBI B KaXbIH U3 HUX MOMAJI0 MPUMEPHO OJMHAKOBOE KOJIMUYECTBO 3HAUECHUH.

Emie onun crioco® HepaBHOMEpPHOTO KBaHTOBaHUs — K03 Punuentsr CKO
(cpenHEeKBaApaTUYECKOrO OTKIOHEHHUS).

[Ipu ero ucnonap30BaHUM (HOPMUPYIOTCS MHTEPBAIBI C LIMPUHOW, KPATHOU
CPEIHEKBAAPATUUYECKOMY OTKJIOHEHHUIO 3HaUYECHUM Mpu3Haka (pucyHok 4.61).

Plx) 4

WHTepean 1 MHTepean 2 WMHTepean 3

*] g

X-0 X X+o X
Pucynox 4.61 — I'paduk cpenHekBagpaTHIHOTO OTKIOHCHUS
['panuiel MHTEpBAJIOB OyAYT PACCUUTHIBATHCS HAa OCHOBE BBIYMCIICHHBIX
MaTeMaTHYEeCKOTO OXKHUJIaHUi X M CPEIHEKBAJPATHUYECKOr0 OTKJIOHEHHS O,

HalpUMep, €CIM HCIHOJB3YETCS OJHO CpPEAHEKBAPATUYECKOE OTKIOHEHHE, TO
dbopmupyeTcst TpU UHTEpBaja:
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x<X-0,X-0<x<X+o,x>X+o0 (4.1)

CpenHexBaapaTuyHoOe OTKJIOHEHHE — M0Ka3aTelb PACCEMBAHUSI 3HAUCHUN
CIIy4allHOM BEJIWYMHBI OTHOCHUTEIBHO €€ MaTeMaTHUYEeCKOro OXxujaHus. Ecnu
KOJINYECTBO BCEX 3HAYCHU NMPU3HAKOB — 7.

°” \/%Z?=1(xi — X)? 42

MaremaTn4yeckoe 0KMIAHUE TUCKPETHOMN CIIy4YalHOM BEIMYMHBI — 3TO CyMMa
NApHBIX MPOMU3BENCHUIM BCEX BO3MOXKHBIX €€ 3HAYCHUH HAa COOTBETCTBYIOILIUE
BEPOSITHOCTH:

X = X1P1 + XD + o+ XpPy = X1 XiDi (4.3)

PaBHOMEpHOE KBaHTOBAHME HCIIOJB3YETCS, €CIM JAHHBIE PABHOMEPHO
pacrpeqieNieHbl M0 BCEMY [MANa30Hy WX HW3MEHEHHUs, TO €CThb B pE3yJIbTaTe
KBaHTOBaHUS HE OyJIET MHTEPBAJIOB, B KOTOPHIX 3HAYEHUS TIOUTH OTCYTCTBYIOT UJTU
3aIlIOJTHEHBI OYEHB TUIOTHO.

B nporuBHOM ciydae Jydmme pe3yiabTarbl  AAaCT  HEPABHOMEPHOE
KBAaHTOBaHHE. PaccMOTpUM 3TO Ha mpumepe.

[lycte nan Habop 3Hauenuit {2, 4, 3, 1, 4, 22, 24, 23, 21, 24} nuana3zoH
W3MEHEHHS €r0 3HaUeHUM COCTaBUT 23.

Pazpnenum nuama3oH 3HAYEHWM HA S5 PaBHBIX HWHTEPBAJIOB KBAHTOBAHMWS,
KQKJIbIM 13 KOTOPBIX OyIET CoepKaTh S5 3HAUCHHIA.

NurepBan ¢ HomepoM 0 Oyner coaepxkath 3HaueHus ot 0 1o 4, ¢ Homepom 1
— 015 109, ¢ Homepom 2 — ot 10 no 14 u tak nanee.

Ha pucyske 4.62 BuaHO, 4YTO 3HAYEHHS B YKAa3aHHOM JHAara3oHE
pacnpeiesieHbl HEPABHOMEPHO: B HYJIEBOM MHTEPBAJIC KBAHTOBAHUS PACIIOJI0XKEHO
5 3HauYEeHUi, a OCTaJbHbIE 3HAUCHUS — B Auarna3one 20-24, KOTOpbIii COOTBETCTBYET
WHTEpPBAy KBAHTOBAHUS C HOMEPOM 4.
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Pucynok 4.62 — [Ipumep HEpaBHOMEPHOTO KBaHTOBAHUS

I[Ipu »tom B gmanazoH 5-20, KOTOPOMY COOTBETCTBYIOT HMHTEpBaJIbI
KBAaHTOBAaHUS ¢ HOMepaMmu 1, 2 U 3, He monano HA OJJHOTO 3HAYEHUS.

CrnenoBarenibHO, KBAaHTOBAaHHBIE 3HAYEHUS] TaKXKe  PaCHpEnestoTCs
HEepaBHOMEPHO: UHTEepBaibl 0 1 4 OyAyT 3aM0JIHEHBI OYEHB IJIOTHO, B TO BpEeMs KaK
MHTEpPBAIBI |, 2 1 3 OKaXyTCs MyCTHIMHU.

Ecnu xBanTOBaHME TPOBOAUTCS 1JI TPE0OpPa30BaHUS HEMPEPHIBHBIX TAHHBIX
B Ha0Op KaTEropuii, 3TO MPUBEJET K TOMY, YTO BCE€ OOBEKTHI BHIOOPKH OKAXKYTCS
OTHECEHHBIMHU BCETO K JIBYM KateropusiM — 0 u 4 (pucyHok 4. 63).

4 0
22 -
24 -
23 4
21 -
24 -

Pucynok 4.63 — IIpumep KBaHTOBaHUS

[IpeononeTs naHHyro mpobieMy MO3BOJSIET HEPAaBHOMEPHOE KBaHTOBAHUE,
KOT'JIa MCIOJIb3YIOTCS MHTEPBAJIbI PAa3HOM IIMPUHBI TaK, YTOOBI B KaXKIbIM M3 HUX
HOTIAJI0 TPUMEPHO OJAMHAKOBOE KOJIMYECTBO 3HAUEHUI.

MpI yxe 3HaeM, YTO TaKO€ KBAHTOBAHUE HA3bIBACTCS MJIMTOYHBIM.

Ecin ero mnpuMeHHTh K MPUBEIEHHOMY IpUMEPY IMPUBEIECHHOMY Ha
pucyHke 4.64, To NOJy4nM CIAEAYIOIINE PE3YIbTATHI.
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Pucynox 4.64 — [Ipumep KBaHTOBaHHUS

Kak BuaHO 3 mpaBod TaOIMIIBI, 3aMOJIHEHUE HHTEPBAJIIOB KBAaHTOBAHUS
MOJIyYHJIOCh 00Jiee€ PaBHOMEPHBIM, Ye€M MpU OOBIYHOM PABHOUHTEPBAIHLHOM
KBAaHTOBAHUMU.

Crnenyromast Tema — 3TO ONEPALMH [0 NMPeodPa30BAHUIO0 YIOPSA0YEHHbBIX
JTAHHBIX.

MHorue aHaJIUTUYECKUE 3a7adyd, HApUMeEp, aHaIu3 MPOJax, CBSI3aHbl C
00pabOTKON MaHHBIX, KOTOpPHIE 3aBUCAT OT BpeMEHH. Takue JaHHbIe Ha3bIBAIOT
YIOPAX0YEeHHBIMHU, U1 BPEMEHHbIMHU PAIAMH.

B nmnpomecce 00paboTkM BpEeMEHHBIX PSIOB TpeOyeTcs CrelnralibHas
MOJATOTOBKA JAHHBIX, YTOOBI ONTHUMH3WPOBATh WX TMPEACTABICHUE [JIsi BCEX
BO3MOXXHBIX HWHTEPBAJIOB JaThl MU BPEMEHU. IJTO HEOOXOAUMO Jisi pEIICHUs
OTPEICJICHHBIX aHATUTUYECKUX 3a]1a4, B YACTHOCTH:

° MIPOrHO3UPOBAHUE;

° KJ1accuUKaIus COCTOSHUM O0BEKTOB;

° BBISIBJICHUE 3aKOHOMEPHOCTEH, OOBSACHSIONIUX JUHAMHUKY OW3HEC-
MPOLIECCOB.

BpemeHHON psii  COCTOMT M3 TOCIEAOBATENIBHOCTH HAOMIOACHUM 3a
COCTOSIHEM MapaMeTpoB (IIPU3HAKOB) HCCIEIYEMbIX OOBEKTOB WJIM IPOLIECCOB.
Ecnu HaOmroaeHust coepkart OAUH MPU3HAK, TO P SBISETCS OJHOMEPHBIM, a €CIIU
J1Ba WK 60J1€€ — MHOTOMEPHBIM.

[TockonbKy 3HA4Ye€HHMs] BPEMEHHOIO psAla ONPEACIIEHbl TOJBKO B
(UKCUpOBaHHBIE =~ MOMEHTHl ~ BpPEMEHH, TaK  Ha3bIBAEMbI€  OTCYETHI,
MOCJIEIOBATEIBHOCTh €r0 3HAYEHUIl MOXKET OBITh MPEACTAaBICHA B CIEAYIOUIEM
BUJIE:

X ={x1,X9, ... X} (4.4)
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T1Ie X, — MOCIIeAHEE 3HAUCHNE pacCMaTpHUBaeMOil BpEMEHHOM MOCIIeIOBATEILHOCTH.
[Tpu 3TOM OTCUETHI BpEMEHH IMOJIArat0TCSl PABHOOTCTOSIIMMHE APYT OT ApyTa
(pucyHOK 4.65).

1 2 3 4 5 6 717 8 9 10 1

Pucynok 4.65 — [Ipumep npeodbpa3oBaHus yoOpsA0UYEHHBIX JaHHBIX

[lenbto mpeoOpa3zoBaHUil BPEMEHHBIX PAJIOB SIBJISIETCS HE M3MEHEHUE HX
CollepKaHMUs, a MpeACTaBlIeHWEe HMHPOpMalUU TakuM oOpa3oM, 4YTOOBI
oOecrieuynBangachk MakcuManbHas 3(p(PEKTUBHOCTh PEIICHUS ONPEACIICHHON 3a/1auu
aHaIH3a.

Mo3KHO BBIJIEIUTH ABa OCHOBHBIX TUIIA IPe0Opa3oBaHusl, KOTOpbIe Hauboee
4acTO UCIIOJIb3YIOTCS ITPU MOJATOTOBKE BPEMEHHBIX PSIIOB K AaHAIIN3Y:

o IIpeoOpa3oBanne naTel W BpemenH. [IpeoOpasoBaHue naTel U
BPEMEHU 3aKJII0YAETCs B IPUBEICHUH J1aThl U BPEMEHH K BUAY, HanOosee y100HOMY
JUISl BU3yaJIbHOT'O aHaIKM3a U 00pabOTKU BpeMeHHOro psiaa. IIpu aTom pe3ynbTaTsl
npeoOpa3oBaHusl JaThl HE 00513aTENIBHO SBIAIOTCA 3HauUeHus MU Tuma lara/Bpems
U MOTYT 00pabaThIBaThCs KAk OOBIYHBIE YHCIIA U CTPOKHU.

o Ckoub3simee 0KHO. CKOJIB34II€E OKHO ITPUMEHSIETCS IIPU PEIICHUN
3a/1a4 MPOTHO3UPOBAHUS U KJIACCU(UKAIIUU COCTOSHUNA OM3HEC-00BEKTOB, UTOOBI
npeo0pa3oBbIBaTh IOCJIEIOBATEILHOCT 3HAYEHHN psiia B TaONMILy, KOTOPYIO
MOXHO UCIIOJB30BaTh JJIsi TMOCTPOEHUS MOJCNIeH WM Kakou-1ubo Apyroi
00paboTku. C nepBbIM TUIIOM MBI YK€ MO3HAKOMUJIMCH B IEPBOM JIEKLIUU, TOITOMY
Jasee NoJIpoOHO PacCCMOTPUM TOJIBKO CKOJIb3sillee OKHO.

Ckonp3sitiiee OKHO MIMPOKO MPUMEHSIETCS TPU 00pabOTKE BPEMEHHBIX PSI/IOB,
HanpuMep, YToObl MOCTPOUTH MOJENb IPOrHO3a BPEMEHHOIO psila, WIM KOrna
TpeOyeTcsi npu oO0paboTke HaOopa AaHHBIX CpaBHUBATh COCEIHUE 3HAYCHUS —
Jqy4uie, 4ToObl OHM PacIoJiarajiuch B CTOJIOIAX, a HE B CTPOKAX.

[lenpt0 MPOTHO3MPOBAHMSA 3HAYEHHM  BPEMEHHOrO pslla  SBISETCS
NpeicKa3aHue 3HAYEeHHS X,,q, HA OCHOBE NPEAbIAYIIMX 3HAYEHUH MpHU3HAKA.
Pemenue 3amauv MPOTHO3UMPOBAHUS BO3MOXXHO TOJBKO B TOM Cly4ae, €CJu
3HA4YCHUSI BPEMEHHOTO Psijia CBA3aHbl MEXIy co00H (pucyHOK 4.66).
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BpemeHHOW pag 1 2 3 4 5 6 T 8 9 n

1 OKHO x1l X2 X3 x4 x5
2 OKHO x1 X2 X3 x4 x5

3 OKHO X1 X2 %3 x4 x5

Pucynok 4.66 — IIpumMep CKONB3SIIET0 OKHA

Hanpumep, nmycTs npu peructpauuu 3asBOK, MOCTYNHUBIIMX OT KIIMEHTOB,
cpenu npouero (GUKCUPYIOTCS JaTa MoJavyd 3asiBKU U ajapec kiaueHTa. M3 0asbl
JIAHHBIX CHUCTEMBI PETUCTPAlMA 3asfBOK MOXHO U3BJI€Ybh BPEMEHHOW PO C
ITOCJIEN0BATENBHOCTEIO HOMEPOB KBAPTHP, YKA3aHHBIX B aJpecax.

OueBUIHO, YTO MBITATHCS MPEACKa3aTh HOMEP KBAPTHUPHI CIEAYIOLIETO
KJIMEHTa Ha OCHOBE 3HAHMS HOMEpPOB KBapTHpP KIMEHTOB, YbW 3asBKU ObLIN
3aperucTpUPOBAHBI paHee, 0ECCMBICIEHHO.

CkoJb3silliee OKHO ONEPUPYET CIEAYIOLWIEH TEPMUHOJOTHEN aHanu3a u
IIPOTHO3UPOBAHUS BPEMEHHBIX PSIOB:

o HNutepBan mnporuno3a. BpemeHHoli HMHTEpBal, Ha KOTOpPOM OyJeT
OCYUIECTBJISATHCS TPOTHO3UPOBAHUE (JI€Hb, HEJEISI, MECSIL], KBapTaJl, TOJI).

o Tl'opusonTt mporno3za. Ha kakoe KOJIMYECTBO HMHTEPBAJIOB (JIHEW,
HEJIETb U Jp.) BOEPE Mbl XOIUM MOJYYUTh TPOTHO3.

° I'myouna ucropuu. KoinuecTBo 3HaYEHUI MHTEPBAIOB MPOTHO3a B
IPOLLJIOM, KOTOPOE€ Mbl OyJeM HCHOJb30BaTh I MNpPEICKa3aHus 3HAYEHUUH
WHTEPBAJIOB B OyIyIIEM.

[TycTh uMeeTcst psi NaHHBIX, coaeprxKaniuil 11 HabmoneHuii:

X = {xo, xl, xz, x3, X4, X5, x6, X7, x8, xg, xlo}. (4.5)
Ecnu riryOuHy uctopuu 3a1aTh paBHOM 5, TO ¢ TIOMOIIBIO CKOIB3SIIETO OKHA
MO>KHO TIPe00pa3oBaTh UCXOAHBINA Psi/i JAHHBIX B TAOTUYHYIO (POPMY, COCTOSIILYIO

U3 6 3ammceid, KOTopasi MOXKET OBITh UCITOJIb30BaHA IS JATBHEHIIINX BBIYUCIICHUN
(pucyHok 4.67).
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Pucynok 4.67 — Psin nanubIX B TabnuuHOM hopme

Takum oOpa3oMm, OCHOBHAs 3ajiada CKOJB3SIIIETO OKHA — MPeoOpa3oBaHUE
psAna MaHHBIX B TAONHWITY, T/I€ KaXaas 3amuch MPEACTABISIET CO00 HaOMIOACHME,
c(hopMHPOBAHHOE U3 HEKOTOPOTO MHTEPBAJIA Psija.

Paccmotpum eme npumep. Ilycts umeercss psig HaOMIOEHUN, KOTOPBIM
OTpa)KaeT KOJIMYECTBO KIIMEHTOB, OOCITY)KEHHBIX 3a Mecsi (Tabmuma 1 Ha
pucyske 4.68).

01.01.2017 1540 01.03.2017 1150 1230
01.02.2017 960 01.01.2017 1540 960 01.04.2014 960 1150 1230 1056
01.03.2017 1150 01.02.2017 1540 960 1150 01.05.2017 1150 1230 1056 995
01.04.2014 1230 01.03.2017 1540 960 1150 1230
01.05.2017 1056 01.04.2014 960 1150 1230 1056
01.06.2017 005 01.05.2017 1150 1230 1056 995
01.06.2017 1230 1056 995
1056 995
995

Pucynox 4.68 — Psin naHHBIX OTpaXkaromnid KOJUYECTBO KIIMEHTOB, 00CITYKEHHBIX
3a MecsL

3amaga COCTOUT B TOM, YTOOBI TOCTPOUTH MOJIETh MPOTHO3a YHCIIa KJIMEHTOB
Ha Oyaymuid mecsu. [Tpu 3Tom rimyOrHa norpy>keHus 3aaeTcsi paBHOU 2, TOPU30HT
NPOTHO3UPOBaHUsI — 1, TO €cTb Ha OCHOBE JABYX MPEAbIIYyIIMX MECSIEB
IIPOTHO3UPYETCS CIETYOLIUH.

Bribopka, monydyeHHas B pe3yJibTaTe OOpaOOTKM [aHHBIX CKOJIB3SIIUM
OKHOM, OyZIeT cojaepkaTb B Hayalle U B KOHIIE HEMOJHbIE 3alMCH, KOJUYECTBO
KOTOPBIX Oy€T paBHO I1yOnHE orpyskeHus (Tadiauna 2 Ha pucyHke 4.68).
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HenonHele 3an1cu MOXXHO UCKITIOUUTh U3 paccMoTpeHus. Ecin 1o caenarts,
TO pe3yJIbTUPYIOLIasl BRIOOpKA OyJIeT UMETh BUJI IIPE/ICTABICHHBIN Ha pUCYHKE 4.68
— Tabsmna 3.

3.6. IIpakTnueckoe 3ansatue Ne9 « KBanropanue»

Hauynem ¢ xomnonenta KBanTtoBanme. OH MO3BOJIIET pa3OUTh JIUANA30H
3HAUYECHUU BBIOPAHHOTO MOJS HAa KOHEYHOE YMCIO0 MHTEpBajioB. Yamie Bcero oH
UCITOJIB3YETCs IS TPeo0pa30BaHus HETIPEPHIBHBIX TAHHBIX B TUCKPETHHIC.

Jliist paccMoTpeHust paboThl KOMITOHEHTA HaM MTOHAA00ATCS HAOOPHI TaHHBIX
regions_population.lgd u bounds.lgd.

Co3nmaguM HOBBIM MAaKeT W MMIOPTUPYEM B cIleHapuil HAOOp JTaHHBIX
regions_population.lgd. B nabope coxaepxurcs umHOpManms O YHUCICHHOCTH
HACEJICHHSI IO PETUOHAM.

JlobaBuMm B oOnacth mocTpoeHust y3en KBanToBaHme wu3 paszziena
IIpenodpadorka. MHTepBaibl KBAaHTOBAHUS MOKHO 3a/1aTh JIBYMs CIOCOOaMHU:
HAaCTPOUTH HEMOCPEACTBEHHO B y3J€, TUOO MOJaTh HA €ro BXOJ JOMOJIHUTEIHHYIO
TaOJIUIly CHEeHHAIbHOM CTPYKTypbl. [l Hauana paccCMOTPUM HACTPOUKY
WHTEPBAJIOB B Y3JI€.

OcCHOBHBIE HACTPOMKK MPOBOJATCA B 00JIACTU HACTPOUKH TMapaMeTpoB
KBaHTOBaHUS. B Hell 0TOOpa)karOTCs TOJBKO TOJIA C TEMHU TUIIAMU JAHHBIX, K
KOTOpPBIM MPUMEHMMA MpOoLeIypa KBAaHTOBAHUS: WeJIbli, BENIeCTBEHHbIN U
nara/Bpemsi. Kpome TOro, KBaHTyemoe IOJIE JOJDKHO COJAEpPKaTh XOTS Obl 2
YHUKaJIbHBIX 3HAYCHUS.

Jlns Havasia HeoOXO0IMMO BHIOPATH JIJIsi HY>KHOTO TMOJIsSi METOJ, KBAaHTOBAHUS.
Packpoem crimcok JOCTYITHBIX METO/IOB.

Bcero metona yetsipe. Boibepem campiit iepBoiii — Lllmpuna. On no3BossieT
3a/1aTh IIMPUHY HHTEPBAJIOB — KOJWYECTBO 3HAYEHUM, KOTOPOE COAEPKHUTCS B
KaxaoM. Koan4yecTBo HHTEPBAJIOB MPU 3TOM PACCUUTHIBACTCS aBTOMATUUYECKHU Kak
OTHONIEHHUE PA3HOCTH BEPXHEW U HUKHEW I'PaHUI] BCETO JUANa30Ha 3HAYEHUN MOJIS
K 33aJJaHHOU [IUPHUHE.

Packpoem o0061acTh HaAcTpoeKk [Jii BbIOpaHHOTO MeToja (pucyHOk 4.69).
[IlupuHa yka3pIBa€TCd B OJHOMMEHHOM IapaMeTpe W MO YMOJIYAHUIO HE 3aJaHa.
KpoMe TOro Mbl MOXKEM 3a/laTh HUXKHIOKO M BEPXHIOO TpaHUIBl JUana3oHa
3HAUCHUU TIOJISI, K KOTOpOMY OyJIeM TpPHUMEHEHO KBaHTOBAaHWE, a TaKXKe
CHSITH/yCTaHOBUTH (yiar OKPYyrasiTh rPpaHUIlbI.
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CocToAHMe BXOAA He akTus BaHC AKTUBMPOBATD
20 .0

# PepakTnpoBatb 3% ‘oe

Mone MeTog ABTOMaTHYeE. .. WHTep... MuHumMym Makcumym O

Wupuna Beepgute wupuny
3apaTh HVDKHIO FPaHULy HuxHaa rpaHunua

3apaTb BePXHIOW rpaHuLy BepxHsa rpaHuua 1
HWKHASA rpaHMLa OTKpbLITa

BepxHaa rpaHuLa oTKpbITa

OKpyrnaTh rpaHuLbl v

Pucynok 4.69 — Hactpoliku komIioHeHTa kBaHToBanue. Merop [lIupuna

CooTtBeTcTBytomue (aarv MO3BOJIIOT CACNATh HIDKHIO W/HWIW BEPXHIOKO
TPAaHMIIBI BCETrO JAMANa3oHa 3HAYEHUW OTKPBITBIMU. Torjga mpu mojadye HOBOIO
Habopa JaHHBIX, B KOTOPOM €CTh 3HAUEHHS] MEHbIIE HUKHEN WM O0JIbIle BEPXHEN
I'PaHHULIBI, OHU MOIATYT, COOTBETCTBEHHO, B NIEPBBIM WJIM MOCIEAHUN HHTEpBAI. B
IPOTUBHOM CJIy4ae 3TH 3HAYEHHUS HE IMONAagyT HU B OJMH W3 MHTEpBaJoB. Jlis
nepecyeTa rpaHull Ipy Moj1aye HOBOro Habopa JaHHbIX MOHAI00UTCS IEpe0OyUHTh
y3ell.

Bo3mokHa aBTOMaTMyeckas HAcCTpOWKa IapaMeTpoB KBAaHTOBAaHUSA IS
BBIOPAaHHOTO METOJla. YCTaHOBUM (hjlar aBTOMAaTHYECKOM HacTpoilku. OOnacTh
HACTPOWKH MapaMeTpPOB CTala HEAKTUBHOM.

B mapamerpax «MHtepBanos», «MuHuMym» n «MakcuMym» YyKa3bIBaeTCs,
Ha CKOJIbKO MHTEPBAJIOB OYyAyT pa30UThI 3HAUECHHUSI 11OJIS], a TAK)KE MAaKCUMaJIbHOE U
MUHUMAaJbHOE U3 3TUX 3HaueHuM. /{11 Toro, 4ToOBl yBUAETH 3HAYCHUS TApAMETPOB
HE0O0XO0JMMO Ha)xaTh KHOIKY PaccunTaTh HHTEPBAJIBI.

Pacuer mHTEpBaIOB BO3MOXEH TOJBKO B TOM Clly4yae, KOrjJa BXOJ y3Ja
akTUBUpOBaH. Tak kak y Hac B noje Cocrosinue Bxoaa croutT 3HaueHue He
aKTHBHPOBAHO, HA NIPEIJI0KEHO aKTUBUPOBATH BXOAHBIE MOPThl. Haxkmem [la.

[Ipu aBTOMAaTHYECKOM pacueTre Mbl TMOJYYWJIA 7 HHTEPBAJIOB, LIUPHHA
KaXJI0TO U3 KOTOphIX paBHa 1 435,5. B HuxkHEl yacTu OKHA pacroyioxkeHa 00JacTh
O0TOOpaXeHUsI Pe3yJbTaTOB KBAHTOBAHMS, IIe MOXKHO YBUJIETh HOMEpP MHTEpBaa,
€ro rpaHMIIbl, TUIl TPAHUL], METKY U 00bEM 3HAUEHUH, TONAaBIINX B UHTEPBAJ.

Teneps BoiOepeM Meroa KosmdecTBo. B 3TOM cityyae Mbl yKa3blBaeM, Ha
CKOJIbKO HMHTEPBAJIOB XOTUM PA3ACNIUTh 3HAYEHUS, a MIMPUHA 3TUX HHTEPBAJIOB
paccUuThIBaeTCs, Kak OTHOIIEHHE pa3HUIIbl BEPXHEW M HIDKHEW TpaHull K
3aIaHHOMY KOJINYECTBY.

Ecnu oTkmounTs diar ABTOMATHYECKHU, TSI HACTPOMKHU CTAHYT JTIOCTYITHBI
napameTpbl, aHAJOTMYHbIE IapaMeTpaM NPEeIbLIYLIEr0 METOAd, TOJIbKO BMECTO
HIMPUHBI OYJET 3a/1aBaThCs KOJIMYECTBO HHTEPBaAIOB. [1o ymMoIuaHuio oHO paBHO 5.
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[Ipu U3MEeHEeHNN HACTPOEK MHTEPBAJIbl aBTOMATHUYECKU HE MEPECUUTHIBAOTCS, IS
nepecuera HY>KHO CHOBAa HakaTh KHONKY Paccuurarh mHTepBajibl. He Oymem
MEHSTh HACTPOMKH U HAXKMEM €€.

WuTepBaiel B 006actu 0ToOpakeHrs ObUIH MEPEeCYUTAHbl B COOTBETCTBUH C
HOBBIMHU HAaCTPONKAMH.

Eme oqun meton — Koadpdpumuentsr CKO. B ero Hactpoiikax He00X0IUMO
3aJ1aTh KOJMYECTBO CPEIHEKBAAPATUYECKUX OTKIOHEHHMH OT CPEIHEro, UCXOMs U3
3TOro OyAET pacCYUTaHO KOJUYECTBO HHTEPBAJIOB:

) +1 CKO — Tpu unTepBana;

) +2 CKO — 14Th UHTEPBAJIOB;

o +3 CKO — ceMb HHTEPBAJIOB.

[Ipu MCHoJb30BaHUM 3TOrO0 METOAA B Cllydae HOPMAJIbHOIO paclpeiesICHUs
npu3Haka 68% Bcex HAOJIONECHUI MONAJaloT B UHTEPBAI C TPAHUIIAMH, PABHBIMU
+] cpelHEKBaApaTUYHOE OTKJIOHEHHWE OT MAaTEMATHYECKOTO Oxuiaanus, 95% — B
unrepBai £2 CKO u 99% — B uatepsan £3 CKO.

Mpb1 Moriu yOemuThCs, YTO B PACCMOTPEHHBIX METOJaX 3HAYCHHUS IO
WHTEpPBAJIAM PAaCHpPEAEISIIOTCS HEPaBHOMEPHO. B  dYacTHOCTH, NpU TEKYIIHMX
HACTPOMKax MOYTH BCE OHU COCPENOTOUEHBI B cpeHeM. Eiie oqun meton — IlnuTka
— TMO3BOJISIET Pa3/IeNIUTh 3HAYCHUSI TAKUM 00pa3oM, YTO KaxIblii MHTEpBAI UMEET
IPUMEPHO OJIMHAKOBBIA 00BEM.

B oOmactu Hactpoitku Merona IliumTka Takke 3amaercss KOJUYECTBO
WHTEPBAJIIOB, a PaBHOMEPHOE paclpe/ieiieHne 3HAYCHUM 10 HUM MPOUCXOIUT
aBTOMATHYECKHU.

[Ipu ycranoBke ¢uiara U3 cymm 3HaveHMii paBHOMEPHOE paclpe/eieHHe
OyIeT mMpOBOAUTCS UCXOS U3 CyMM 3HAUEHUH, a HE UCXO/ISI U3 KOJIMYECTBA.

B none CoBnaaamomiue HaOJI0AeHUsI MOXHO 3a7aTh CHoco0 00pabOTKU
COBIAJAIOUIMX HAOJIOJIECHHM, KOTla €CTh 3HAYE€HMsI, COBIAJAIOINE C BHIOpAHHOMN
IrpaHuULICH:

° J00aBJaATH B CJIeAYIONUIUI — BCE COBNAAAIOIINE C TPAHUIIEH 3HAYEHUS
OyIyT MepeHeceHbl B CIICY IO HHTEPBAJL;

o CoxpaHsiTb B TeKylleM — 3HAQUCHHUS COXPAHATCA B TEKYyIIEM
WHTEpBAJIC, YTO MpPHU OOJIBIIOM KOJUYECTBE COBIAJCHUM MOXKET MPUBECTU K
CO3/ITaHUI0 MEHBIIIETO KOJUYECTBA HHTEPBAJIOB,;

o Ha3znauyaTthp cjiy4ailHO — rpaHuUIIa ¥ COBIAJIAIOIIME C HE HAOMI0ACHUS
BKJTFOYAIOTCS TNOO B TEKYIIUH, TUOO B CIEAYIONIMI HHTEPBA CIIy4aitHBIM 00pa3oM,
HO 10 BO3MOXXHOCTH B PABHBIX KOJUYECTBAX;

o OcTaBUTH KaK €CTh — COBITA/IAIONINE 3HAYCHUS OYIyT pacrpeaesieHbl
OTHOCHUTEJILHO BEIOPAHHOM TPAaHUIIBI, TO €CTh MOTYT IOMACTh KaK B TEKYIIUH, TaKU
B CIIEYIONINA UHTEPBAJ, X KOJUYECTBO B UHTEPBAJIaX HE PETyIUPYETCS;
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o OauHaKoBbIe JIMTKHU — TTOCJIE Pa30MEHUs TPAHUIIBI KOPPEKTUPYIOTCS
TakuM 00pa3oM, YTOOBI MHTEPBAJIBI OBLTH MPUMEPHO PABHBI IO O0BEMY.

OcTaBuM HacCTpPOWKM MO yMOJYAHHIO W CHOBa HaxMeMm Paccumrars. C
noMo1ibko mosist O6bemM 00J1acT 0TOOPAXKEHUS PE3YyJIbTATOB Mbl MOKEM YOEIUThCS,
YTO TeNeph 3HAYEHUS paclpe/ieIeHbI [0 HHTepBaJlaM PaBHOMEPHO.

B o6mactu oTtoOpaxeHuss MOKHO MEPEHACTPOUTH T'PAHUIIBI UHTEPBAJIOB, a
TaKXe U3MEHUTh METKU. PaccMOTpUM 3TH HacTpoilku noapoOHee. [l n3MeHeHus
TPaHMII JTFOOOTO WHTEPBAIA BPYUHYIO TOCTATOYHO MIEIKHYTh JICBOW KHOIKOW MBIIITN
B COOTBETCTBYIOIIEH suelke TaOnMuibl. 3HAYEHUWE CTaHET JOCTYIHBIM JIJIsi
peIaKTUPOBAHUSI.

Kuomnkoit MHBepTHpPOBATH THNI MOXHO OJHOBPEMEHHO H3MEHUTH THII
BKJIFOUEHUS TPAHUI] Ha MPOTUBOMOJIOKHBIN /111 BCEX MHTEPBAJIOB: €CIIM B HHTEpPBAJI
W3HAYAJbHO BKJIIOYACTCS HIDKHSS TpaHUIA, IIOCJIE€ HaXaTusi KHOINKH Oyner
BKJIFOYATHCSI BEPXHSISI 1 HA00OPOT.

Knonka Paccumrars rucrorpaMmy MO3BOJISIET MEpPECUUTATh 3HAUCHUE B
noje O0beM nocsie N3MEHEHNS TPAHUIL.

B none Tum MOXHO M3MEHUTH CIOCOO BKJIIOUEHHUS TPAHUI] B WHTEPBAIL
OOBIYHO BO BCE MHTEPBAJIBI BKIIFOUAETCS HIDKHSIS TPAHUIIA, a B TIOCTCAHUN — e1le U
BEPXHSI.

MeTKu HHTEPBAJIOB TOXKE BO3MOKHO U3MEHHUTH B PYUHYIO, IEIKHYB MBIIITKON
B COOTBETCTBYIOIIEH siuekike. ECTh BO3MOKHOCTh U3MEHUTh METKHU Cpa3y ISl BCEX
MHTEPBAJIOB C MoMoulpio mabnoHa. [[labnoH MOXHO BbIOpaTh M3 CHOUCKA WIIU
HaIMCaTh CaMOCTOATENbHO, MCIOJb3Ys CIEluaIbHble 0003HAYCHHUS — KJIK4YU. B
HallleM cily4yae B METKE yKa3aH JIMara3oH 3Ha4eHU HHTepBaa.

PaccMoTpuM OCHOBHBIE KITFOUH, KOTOPBIE MOKHO MCIOJIB30BaTh B I1a0JI0OHE:

o %MIN, %eMAX, %AVE. B MmeTky OyJieT 3anucaHo COOTBETCTBEHHO
MUHUMAJIbHOE, MAaKCHUMaJlbHOE WM CpenHee apudMeTUYecKoe 3HaueHUe
uHTepBaia. JIJIsi HHUX BO3MOXHO YKaszaThb JIOMOJHUTEIBHBIE IMapaMeTpbl
dbopmarupoBanus, Haripumep, YoMIN[format][round], rae:

o [format] — nmo3BosiseT 3agaTh opmMaT OTOOpA)KEHUS YMCIIA, B
YaCTHOCTHU, B IMapaMeTpPe MOXKHO yKa3aTh KOJUYECTBO OTOOPaKaeMbIX
paspsI0B, HanpuMep, [5] — oToOpakats S pas3psios;
o) [round] — mo3BonseT 3amaTh 3HAYEHHWE, 10 KOTOPOTro OyjaeT
OKPYTJICHO 3HAYCHHE MHTEpBaia. 3aJaeTCsi B KBaJAPATHBIX CKOOKaX C
OyKBOi1 r, HarpuMep, [r5] o3HavaeT OKpyTrasATh A0 5.

o %N. Homep unTepBana.

° %FN, %FD. Mg 1 MeTka KBaHTyE€MOTO MOJIsI COOTBECTBEHHO. [
HUX MOXKHO YKa3aTh JOTOJHUTENBHBIN MTapamMeTp popMaTUpOBaHUS:
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o [sub] — mo3BosIAET 3a1aTh KOMUYECTBO MJIM JUAIa30H CUMBOJIOB
CTpOKU i oToOpakeHus, Hampumep, [3] — OyayT oToOpaxaThcs
nepBble 3 CUMBOJIa UMEHH/METKHU MO, [2-7] — OyayT oToOpaxeHbl
CHUMBOJIBI CO 2-TO I10 7-0M.

o %0P, %CP. OrtkpeBaromas ¢  3aKpblBaroas  CKOOKH
COOTBETCTBEHHO, MCIIOIb3YETCS IJIsl YKa3aHUs I'PAaHMI] UHTEPBaA: €CJIM I'PAHULA
BKJIFOUEHA B MHTEpBa, OyJEeT yKa3aHa KBaJgpaTHas CKOOKa, B IPOTUBHOM CIIydae —
KpyTJas.

Crucox KITro4Yeil ¥ MpuMephl Ma0JIOHOB MOXHO TaKKe MOCMOTPETh, HaXaB
kHonky OQOpasen. B cimydyae m3MeHeHus mabioHa JJis IPOCMOTpa pe3yibTara
HEe00X0aMMO HaxaTh KHOINKY [IpuMeHuTHh 1206100 MeTKU. OCTaBUM HACTPOMKHU
0e3 U3BMEHEHH U MepeiieM K TPOCMOTPY PE3yIbTaTOB.

V3en wuMeeT [Ba BBIXOAHBIX NOpTAa: BbBIXOAHOW HA0OP MAHHBIX W
J{nana3oHbl 1JIsi KBAHTOBaHUA. PacCMOTpUM JTaHHBIE C NIEPBOrO MOPTA.

K mnomsim wucxomHoro HabGopa A00aBWIMCH IIOJS, KOTOPBIE COJIEpXKaT
MH(OPMAIMIO O TOJYYEHHBIX MHTEpBAJIaX JJI KaXIOr0 3HAUYECHHUS KBAHTYEMOTO
noisi. MeTka KaxJoro W3 HOBBIX IOJIEM BBIXOJHOTO Habopa MO YMOIYAHUIO
cocraBisieTcss o wabioHy: <MeTka kBaHTyemoro nois> <CoOCTBEHHas MeTKa
OJIs>.

CobcTBeHHass METKa MOJIsl OSICHSIET, Kakasi UH(pOpMalKs B HEM COJEPIKUTCS.
PaccMoTpuM cOOCTBEHHBIE METKH BBIXOIHBIX MOJIEH:

o Nnentudukarop narepsana. CoaepkUT UMsi KBAHTYEMOTO MOJISI.

° Homep unTepBana. IlopsaxkoBeiii HOMEP HMHTEpBalia, B KOTOPBIU
nomaJio 3HaueHue npu3Haka (HaunHaercs ¢ 0).

o MeTtka. 3aanHas mabJI0OHOM METKa UHTEpBaa.

o Huknsisi/Bepxusii rpannna. 3HaueHUE HIDKHEH/BEPXHEW TpaHUIIbI
WHTEpBaJA.

o Huxnuit/BepxHuid npeaes1 HHTEpBajia BKIWYUTEIbHO. BxoauT mn

B MHTEPBaJ HIKHSIS/BEpXHSS IrpaHula: true — Bxoaut; false — He BXOAUT.

o Huxknss/BepxHsisi rpaHMIa AUANA30HOB OTKPbITA. 33JaeTCs THUII
IpaHULbl HHTEPBaJaA: true — oTKphITa; false — 3akpbiTa.

o 3HayeHue BHe aAuana3zoHoB. MHdopmupyer, BXOAUT JU 3HAYEHUE
IpU3HAaKa B BECh JAMANa30H KBAHTOBAHMS. MOXET colepkaTb OJHO HX TPEX
3HAYEHUM:

o -1 — 3HayeHWe NpPU3HAKA MEHbIIE HAWMEHbIIEH TPaHULBI
JMarna3oHa;

o 0 —3HaueHHEe BXOAMT B OJUH U3 UHTEPBAJIOB;

o 1 — oHo GoJbIlle BEpXHEH rpaHUIlbl JUATIA30HA.
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Ha BTOpOM BBIXOJE COnepkKUTCS MHGOPMALMS O BBIXOJHBIX AUana3oHax
KBAHTOBAHUS — CIUCOK UHTEPBAJIOB U UX XapPaKTEPUCTUKH.

PaccmoTpum mosst Tabnuibl, KOTOPhIE OTCYTCTBYIOT B BBIXOJHOM Habope
JTAHHBIX:

o Tun maHHBIX TPaHUI] JUANA30HOB. YKAa3bIBACTCS YUCIOBOM KO/,
o0O3HayalomMi, K KaKOMY THUIy JaHHBIX OTHOCUTCS 3HAUEHHUE TPAHUIIbI.
AKTyalbHO TpPHU HMCIOJIb30BAHMU BHEIIHUX rpaHull. Mcmosib3yeTcs clieayroue

KOJIbI:
o 0 — HEeOnPEAEICHHBIN;
o) 1 — noruveckuii;
o 2 — nata/Bpemsi;
0 3 — IeNCTBUTEIbHBIN;
o) 4 — MBI,
o 5 — cTpokoBBHIN;
o 6 — mepeMeHHBII.

o KBoTra HmkHeii/BepxHeil rpanmnbl. KoimuecTBO momnaBmKMX B

MHTEPBAJl 3HAYECHWM  KBAaHTYEMOI'O IIOJIsI, KOTOPBIE pPaBHbl  3HAYCHUIO
HIDKHEH/BepxHel rpanuilpl. Eciin kBoTa HE 3ajelicTBOBaHa, B 1ojie OyaeT 3HaHUN
null.

o KBora mnTrepBana. Ilosie ucnonp3yercs, €ciid BEPXHSSI U HIDKHSSA
TpaHUIllbl PaBHBI, © HET HEOOXOAUMOCTH CUUTATh UX KBOTHI MO OTACIHHOCTH. B
OCTaJIbHBIX CITy4asx 3HaueHue B noJie null.

o OTkJ/IOHeHHe OT HUKHeil/BepxHeil IpaHMubl U3 Auana3zoHa. [lpu
VCIOJIb30BaHUH BHEIIHWX MHTEPBAJIOB KBAHTOBAHUS B 3TOM IIOJIE MOKHO 331aTh
JIOMyCTUMOE OTKJIOHEHUE OT TPAaHUYHOI0 3HAUEHUs, YTOOBI ABa OJIM3KUX 3HAYCHUSI,
OJIHO M3 KOTOPBIX OKa3aJloCh OOJIbIlIE€ TPAHUYHOTO, MOIJIM IMOMNacTh B OJUH
MHTEpBAI. EcCnu MaHHBIN MmapamMeTp HE 3aJaH, B MOJIE 3aMKUCHIBAIOTCS TPAHUYHbBIC
3HayeHus. llepeiiieM K pPacCMOTPEHUIO HCIOJIB30BAaHMS BHEIIHUX TPaHMUI]
JIAAra30HOB.

J7ist 3a1aHusl BHEIITHUX MHTEPBAJIOB HEOOXOIMMO JIJIsl Hayayia co3/1aTh Ha0op
JTAHHBIX MH(pOpManuel o0 3Tux mHTepBaiax. [IycTe y Hac ecTh (PUKCUPOBAHHbBIC
MHTEPBAJIbI KBAHTOBAHUS U METKU JIJII HUX, TPU 3TOM HIDKHSIA TPAHUIIA UHTEpBaia
JIOJKHA BXOAUTH B KAXKABIM U3 HUX, & BEPXHSISl TPAHUIA BCETO JAMAIa3oHa JOJHKHA
ObITh  OTKpbITa. Mmnoptupyem ¢aiin  bounds.dgd, raoe coxpepxutrcs 3Ta
uH(popmarus.

OOparutre BHUMaHWE, YTO TIPU WCIIOJIH30BAHWU BHEIIHUX HWHTEPBAJIOB
uH(popMaIUs O TOM, BXOAUT JIM TPAHWUIIA B MHTEPBAJI, 3aJa€TCs MyTEM yKa3aHUs
3HaueHus | win 0 B moje KBOTbl COOTBETCTBYIOIIEH TPAHUIIBI.
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Co3nagumM eie oAvH y3€ell KBAaHTOBAHMS U IIEPE3UMYEM €r0, KaK ITI0Ka3aHO Ha
pucynke 4.70. J{ns mogayu Ha BXOJT TaOJIMIIBI C BHEITHUMH I'PaHUIIAMHU HEOOX0IUMO
100aBUTH y y37a €Ille OJHH MOPT.

regions_popul KBaHTOBaHUe

ation:gd D D
v |0 i

BHeuwHune
bounds.lgd AManasoHsbl

[

<] |0 D

Pucynok 4.70 — YcraHoBieHUE CBA3EH MEXIY Y3JIaMU

JIaHHBIA I[OPT Has3pIBaeTCsl DBHemHuWe auamna3oHbl KBAaHTOBAHWS U
npeJHa3HayeH ClIeHUaNbHO JIs M0Jauy Ha HEro JaHHbIX 00 nHTepBaoB. [logagum
JAHHBIE HA BXOJbl Yy3J1a, KaK IOKa3aHO Ha pucyHke 4.70, m mepelaeM B €ro
HaCTPOMKY.

IlepBblii mar HacTpoWMku u3MeHwiIcs. Tenepb 310 HacTpoiika BHEMIHHX
uHTepBaioB. CrnpaBa Haxoautcs oOsactb HazHavyeHMs moJiei, rie COACPKUTCS
MOJIHBIA CIMCOK IMOJIEH, KOTOPBIE MOKHO IMOJaTh HAa BX0A. OH COOTBETCTBYET
CHUCKY IoJIel TabJIUIIbl Ha BBIXOJIE y3/1a Jlnana3oHbl /151 KBAHTOBAHMS.

OOpatuTe BHMMAaHHE, YTO JUIsl HEKOTOPBIX MOJIEH TUIIbI JAHHBIX 3aaHbl
*kecTko. Kpome Toro, mist oyt Tl JaHHBIX TPaHUL] AHANA30HOB €CTh CIIMCOK
JOMYCTUMBIX 3HAYEHHI, KOTOPBIA MbI paccMoTpenu panee. [Ipu dhopmupoBanuu
Ha0opa C BHEUIHUMHU TpaHHUIAMU HEOOXOAMMO COOJIOJaTh 3T OrPaHUYEHUS
(pucynok 4.71).
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HET NoWCKa D D D HET MOWMCKa

NecTOYHWK BaHHbIX HasHa4eHus nonen

HuxHsas rpannya WpeHnTudukarop uHTepsanos

MeTka Tvin paHHbIX FPaHuL AVanasoHoB

KBoTa HiKHE rpaHuLbl Homep uHTepBana

BepxHas rpaHuLa OTKpbITa HwiHas rpanuua
BepxHss rpaHnua
[ MeTka ]

KBOTa HUXHEN rpaHuLibl

KBoTa BepxHeil rpaHmupi
KeoTa uHTepsana
OTKIOHEHME OT HVKHEW rPaHULbI U3 AMana3oHa

OTKnoHeHue oT BerHeﬂ rpaHKUbl U3 gMana3oHa

HuxHas rpaHvla oManasoHOB OTKPbITa

BGDXHHQ rpaHvua oManasoHOB OTKpPbITa

Pucynok 4.71 — Hactpoiika BHEIIHUX HHTEPBAJIOB

[Tone UnenTudukaTop HHTEPBAJIOB MOXKET OBITH JIFOOOTO THUTIA.

[Tons KBoTra HuMkHel/BepXHed TIPaHMUbI — TOJBKO LEJIOr0 WU
BEILIECTBEHHOI'O THIIA.

OcranbHple MOTYyT OBITb OJHOTO W3 TpeX TUINOB JaHHbIX: LleJblid,
Bemecreennniii ninu lata/Bpems.

Tenepp paccMOTpuUM 00si3aTeNIbHBIE M HEOOS3aTENIbHBIE TOJISI, a TaKXKe HUX
3HaueHud. HwxHue rpaHuilpl Ha BXOJ. 0aBaTh 00g3aTenbHO. Eciu Mbl KBaHTyeM
TOJILKO OJHO TOJe, 3TOro OyAeT AOoCTaToyHO s oOpabotku. Ecnm moseit
HECKOJIbKO, HE00XonuMo Takxke mojaate HaeHTH(HUKATOP HHTEpPBAJIOB, C
NOMOUIbI0 KOTOPOTO OyJeT ONpeleieHO, KaKhe TpaHUlbl K KakoMmy MO0
OTHOCSTCH.

OcranbHble TOJIA HE ABISIIOTCA O0SA3aTENIbHBIMU, IJI1 HUX 3HAYeHUs OyayT
MPOCTABJICHBI CJIETYIOUIUM 00pa3oM:

o Tun ga”HHBIX rPAaHML AMANIA30HOB — ONPEACIUTCS aBTOMAaTUUYECKH B
3aBUCUMOCTH OT 3HAYECHUU IPAHULI;

o Homep uHTepBaJjia — IpOCTaBUTCS ABTOMAaTUYECKH, HaUnHas ¢ 0;

. BepxHsisi rpaHdna — 3Ha4YC€HUs ONPEACTATCI HAa OCHOBE 3HAYCHUH
HIDKHUX TPaHULL,

o Merka — ocTaHeTcs IyCTOW, €€ MOKHO HACTPOWUTH Ha CIEAYIOLIEM
1Iare ¢ MOMOIIBIO I1a0JI0HA;

. KBoTa BepxHeii rpaHuibl — Oyiet conepxars (), mpu UCTIOIB30BAHUHT
BHEIIHUX UHTEPBAJIOB 3TO 03HAYAET, UTO I'PAHMUIIA HE BXOJUT B MUHTEPBAJ;

o KBoTa Hu:kHell rpaHuibl — 3HaueHue 1, rpaHuia BOMJIET B UHTEPBAL,

° KBoTta nnrepBasna — 3Hauenue null;

° OTk/1I0HEeHNe 0T HUKHel/BepXHell rpaHuIbl U3 JUANA30HA — OyayT

COAEPKaThb 3HAYCHUS TPAHULI;

o HukHss rpaHnna 1uana3oHoB OTKpbITa — 3HaueHue false;
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o BepxHsisi rpaHMIa AMANIA30HOB OTKPBITA — 3HAUEHUE true.

CneBa Haxogutcsi o6nacTh MCTOYHMK JAaHHBIX, TJI€ PACHOJIOKEHBI MO
Habopa, TOJAHHOTO HA BXOA JUIA BHEHIHMX JAuana3oHoB. C  MOMOUIBIO
NepPETAaCKUBAHMS CBSDKEM BXOJIHbIE MOJISl C COOTBETCTBYIOMIMMHU MOJISIMU U3 TTPABOTO
CIIUCKA, KaK TTOKa3aHO Ha pUCYHKe 4.72.

HET NoncCKa D [:] D HET MNOUCKa

WVcTOMHWMK gaHHbIX HasHa4eHus nonei

HuxHAfA rpaHnLla WNneHTndKUKaTop MHTEpBaNoB

MeTka Tvn faHHbIX rPaHUL, [1MaNa3cHOB

KBoTa HMKHEN rpaHuLpl Homep untepsana
HwxH=AA rpaHuua
BepxHas rpaHuua
MeTka
KBOTa HIKHEN rpaHuLbl
KBoTa BepxHel rpaHmLibl
KBoTa uHTepBana
OTKNOHEHWE OT HUXKHEI FPaHMLbl U3 AMana3oHa
OTK/IOHEHWE OT BEPXHENW rPaHuLibl U3 JUanasoHa

HuxHas rpaHvua AMana3oHOB OTKPbITa

Pucynok 4.72 — HacTpolika BHEIIHMX HHTEPBAJIOB

OO6parute BHUMaHue, uto s nojei Huxnsasa rpanuna v KBora HukHeil
rPaHUNbl TUIl JAHHBIX U3MEHWIICS B COOTBETCTBUU C TUIIOM CBSI3aHHOTO IOJIS.
[leperineM Ha CIEIYIOIINAM Iar HACTPOUKH.

[Ipn HEOOXOOUMOCTH MBI MO-MPEKHEMY MOXKEM BBIOpaTh JI000M Ipyroi
METOJI KBAaHTOBAaHUS JJI1 HAIIEro MOJisA, a TakkKe JJIsl APYTuX MOJel B ciydasx
KBAHTOBAHUS HECKOJIBKHUX.

B nmoctymHbIX MeTOAaxX ~KBAaHTOBaHUS TMOSABWICS MeToJ BHeminue
auana3oHbl. Beioepem ero.

B mactpoiikax meroma 3amaercs mnapamerp HUaenruduxkarop. B nHamem
ciy4ae uaeHTU(dUKaTop He ObLT 3a/laH, TaK KaK Mbl KBAaHTYEM BCEro OJHO moiie. B
cily4ae, KOrja NoJieid HECKOJIbKO, AJI KaXXI0ro B JAHHOM NapaMmeTpe HEOOXO0IUMO
OyJlleT ykazaTh COOTBETCTBYIOIIUN UACHTU(UKATOP MHTEpBaia. YTOOBI JOCTYIHbBIC
UJIEHTU(PUKATOPHI TOSIBUJIMCh B CIUCKE, HEOOXOAMMO aKTUBUPOBATH BXOJHBIC
MOPTHI.

[Tocne Haxatusg KHONKM PaccyuTaTh MHTEPBAJIBI MOXHO YBUIETH, YTO
HOMEpPA WHTEPBAJIOB MPOCTABUINCH aBTOMAaTUUECKH, & OCTAJIbHBIC 3HAYCHUS ObLIH
B3SITHI M3 ITOJAHHOTO HAOopa, THOO0 paccunTaHbl Ha UX ocHOBE. [Ipu HeoOxoMUMOCTH
3/1eCb MOXHO W3MEHUTh HACTPOWKH TaKXKe, KAaKU TMPHU HCIOJIB30BAHUH JIFOOOTO
JIPyroro MEeTo/1a KBAHTOBAHUS.

OcTtaBuM HacTpoilku 0€3 UBMEHEHUH U MepeiieM K TPOCMOTPY Pe3yIbTaTOB.
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Ha mnepBoM BbIXos€ MBI MOJydyaeM HAOOp JaHHBIX, KBAaHTOBAaHHBIN I10
3aJlaHHBIM HaMHW BHEIIHUM uHTepBasiaM. OOpaTuTe BHUMAaHHE, YTO B Ka4yeCTBE
uaeHTUGUKATOPAa WHTEPBAIIOB aBTOMATHYCCKHA IMPOCTABWIOCH MMSI KBaHTYEMOTO
OJISL.

Ha BTOpoMm BbIxojie OyieT Tabiviia 3alaHHbIX HAMU JIMAaa30HOB

[Ipu pabGote ¢ KBaHTOBaHMEM HEOOXOIUMO YUYUTHIBATh, UYTO 3TO — TaK
HAa3bIBAEMbI/i KOMIIOHEHT ¢ 00y4yeHHeM. B 1aHHOM ciTyyae 3To 03Ha4aeT, 4To Mociie
NEPBUYHOTO pacuera TrpaHUl] UHTEPBAJIOB Ha KAaKOM-TMOO HAOOpe JaHHBIX, ATU
TpaHHIbl GUKCUPYIOTCS M COXPAHSIOTCS B y3Jie. [loaToMy eciu ganee Mpl Io1aiuM
Ha BXOJl HAaCTPOCHHOTO y3Jia JIpyrod HaOOp, TpaHUIbl HE MEPECUUTAIOTCS B
COOTBETCTBUM C HOBBIMHM 3HAUYCHUSIMU MpPU3HAKAa. BMeCTO 3TOro HOBbIE 3HAYEHUS
pacrpeenarcs o pacCyuTaHHbIM paHee MHTepBasiaM. Eciu ke B HOBoM Habope
OKa)XyTCs 3HAUECHMsI, KOTOPbIC HU B OJIMH UHTEPBAJ HE MOMAIaI0T, UX MOKHO OyIeT
OTCJIEIUTH MO MO0 3JHAYEHHUE BHE THANIA30HOB.

Jlsist Toro, 4toObl TPaHUIIBI MHTEPBAJIIOB KBAHTOBAHMS TEPECUUTAINCH HA
HOBBIX JIaHHBIX, y3eJl KBaHTOBaHMe HE0OX0oauMo OyAeT nepeodyunTs. s aToro
B KOHTEKCTHOM MEHIO Yy3JIa CYLIECTBYET ClIeIMalIbHas KOMaH/a.

[TongpoOHee 00 0O0yueHMM U TIEPEOOYUYECHHUM Y3JI0B MOKHO MPOYUTATH B
cnpaBke 1o Loginom.

3.7. lIpakTn4yeckoe 3ansaTHe Nel) «Cronb3siniee 0KHOY

Ckoup3siniee OKHO IIMPOKO MPUMEHSIETCS B 3a/1ayax mporao3uposanus. C ero
MOMOILBI0 MOXHO BBIJIEINTh HENPEPBIBHBIA OTPE30K JAHHBIX — OKHO — KOTOPOE
MOXKET MEepeMEeIIaTbCca MO0 BCEMY Ha0Opy JaHHBIX, MO3BOJSAS B OJHY 3aIluCh
MOMECTHUTH JJI1 HEKOET0 00BbEKTa €ro TEKyIlee 3HaUeHHE, a CJIEBa U CIpaBa OT HETO
— 3HAYEHHUsI, CMEIICHHbIE OT TEKYILEro B MPOILIOE U Oyyllee COOTBETCTBEHHO.

Jliist paccMOTpeHusi pabOThl KOMIIOHEHT HaM TOHAI00STCS HAOOPHI TAHHBIX
sales.lgd u calendar.lgd.

Jlo0aBHUM B makeT HOBBIM MOJYJIb 1 UMIIOPTUPYEM B clieHapuii ¢aiin sales.lgd
C MpoAaXaMH CTPOMUTENbHBIX TOBAPOB, YK€ 3HAKOMBIA HaM [0 3aHATUAM
npeabIynuX OJIOKOB.

[TycTh HaM HEOOXOUMO MOJTYUUTH TAOJUILY, T/I€ 3aITUCh JJISI KaXKI0T0 ToBapa
¢ uHQOpMaIIMeH 1Mo KOJIMYECTBY MPOJAHHOTO 3a TEKYILIUI Mecsi OyleT AOMOJIHEHa
3HAYCHUSAMH 32 JIBA MPOIUIBIX U OAWH OYAYyITHH MECHII.

Jlist penienust 3a1a4u HaM oTpedyercs npenodpadoTka nanHbIX. /{1 Havana
BBIJIETTUM M3 moJig JlaTa Mmecsil npojiaxu, BeiOpaB pazoutue I'og+Mecsin ¢ TUIoMm
JMara/Bpemsi. [lasiee mpoBeaeM TIpyNNUPOBKY JAHHBIX, I'ZIE B KAa4eCTBE TPYIII
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ykaxkem o Jara ("'op+Mecsin) u ToBap, a nokazatenem Oyaet KoaunvecTBo ¢
BapuanToM arperanuu Cymma (pucyHok 4.73).

sales.lgd [aTa v Bpems rlﬁinmn:cpﬂiiiﬂa
h
v [ [ [ [ [

Pucynok 4.73 — [Ipumep nocTpoeHHs CLieHapHUs

Heo6xoaumMo OTMETUTh, YTO B HEKOTOPBIE MECSIIBI IPOJAXK ONMPEICICHHBIX
TOBapoB He Obuto. McTopus mpomax HauumHaeTcs ¢ Mmapra 2016 roma, u mis
BBIOPAHHOT'O TOBapa, B YACTHOCTH, OTCYTCTBYIOT JAHHBIE 32 HECKOJIbKO MECSIEB.
OTCyTCTBYIOIIME MECALIBI: HEOOXOIUMO JOOABUTH B HAOOP, 3aMOIHUB JJIs1 HUX MOJIe
KosmuyecTBo HyIsIMH.

Bo3nukinyro mnpoGieMy MOXKHO PEMIUTh € MOMOIIBIO  CIEHHAIBHOIO
CIPaBOYHMKA — KaJEHJAps, — I/1€ JUIs KaXJ10ro ToBapa cpopMUPOBAH MOJHBIN psif
JaT.

B 3TOM HaMm MokeT moMo4yb KOMIIOHEHT I'eHepaTop KajeHaaps OUOIMOTEKU
Loginom Silver Kit. [lepeiinem B CChUIKH.

BribepeM  COOTBETCTBYIOIIMK KOMIIOHEHT U3 CIHCKa IPOU3BOAHBIX
KOMIIOHEHTOB OMOJIMOTEKH U C MOMOIIbI0 KoMaH 16l Jl00aBUTH y3es1 BoinosiHeHust
y3Jia B CLEHapuil BCTaBUM €ro B pabodyto 0OJacTh MOCTPOEHHUS CLEHApHUs.
[IepeitneM B HOPT NEPEMEHHBIX Y3J10B.

Hanomuaum, uctopusi mpojaxu y Hac HauumHaetrcss ¢ mapta 2016 roma u
3aKaHYMBAaETCs JeKaOpeM. YKakeM COOTBETCTBYIOLIME 3HAYCHHSI IEPEMEHHBIM, TUI
nepuoaa — mecsiil. Ha Beixozie nosmyyaeM TpeOyeMblil CIHCOK MECSIIEB.

Ham Heo0xo01uMo, 4TOOBI IO Ka’KIOMY TOBApY ObLT MOTHBIA CHUCOK MECHIIEB,
MO3TOMY HaM TaKXe€ HY>KHO MOJyYUTh CIIUCOK TOBApOB. CrenaeM 3TO ¢ MOMOUIBIO
y37la TPYNIUPOBKH, B HACTPOMKAX KOTOpOro ykaxem mnosie ToBap B kauecTBe
IPYIIIIBIL.

Tenepb BOCIIONIB3y€EMCSI y3J10M CIIMSHHUSL, B HACTPOUKAX KOTOPOT'0 YKaXEM THII
orepalyy MoJHoe coeJUHEHHUe, a CBS3H 110 KITFOUYEBBIM MOJISIM CO3/1aBaTh HE Oy1eM
(pucyHok 4.74).
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Pucynox 4.74 — ITpuMep yCTaHOBJICHHS CBSI3€H

Takum 00pa3oM Mbl TMOJTYYWJIM TOJHBIA CIHUCOK MEPUOAOB MO KaXKIOMY
TOBapy.

Jlo0aBHM B clieHapuii €11e OJJHO CIAMsIHUE U MO/ IUM JaHHBIE Ha €ro MOPTHI,
KaKk Moka3aHo Ha pucysHke 4.74. B Hacrpoiikax BbiOepem omneparmuio JleBoe
coeJUHEHMe U co3aanuM cBa3u: Kajienaapp —[ara (I'ox+Mecsin) u ToBap—
ToBap — u nepeuMeHyeM y3ei B COOTBETCTBUU C BHIOPAHHOW OTIEpAIIUEH.

OtcopTupyem naHHbIe 1O Bo3pacTaHuto no nojsiMm Toap u Kajnengaps.

B pe3ynbTaTe Mbl OYUYWIIU MTYCTHIE 3aMUCH IO TEM MECSIaM, B KOTOPBIX HE
ObLI0 poax. Tenepb HAM HEOOXOUMO 3aMETUTh MYCThIE 3HAYEHUS HYJIAMHU. {7151
ATOro 100aBUM B CLIEHApHil y3esl 3aMeHa U 3a/1aJuM B HACTPOUKaX 3aMEHY MyCThIX
sHaueHuu g o KoaudecrBo Ha 0.

J11st TOro 4T00BI O0JIee HATJISTHO MPOJAEMOHCTPUPOBATH PAOOTY KOMIIOHEHTA
Ckoub3filllee OKHO C MOMOIIbIO y31a OUWIbBTP CTPOK BbIICIUM 3aMUCU IS
KaKoro-JIM00 OJHOTO TOBapa.

CsepneM B nmoamogens y3ibl Cnucok ToBapos, I'eneparop kanenaaps u
ITostHOE coequHeHmne, YTOOBI CLIEHAPUI CTaJl KOMITAKTHEE.

Kak mbl yxe 3HaeM KOMIIOHEHT CKOJB3sIIee OKHO MPeo0pa3yeT UCXOIHYIO
CTPYKTYpY J[AaHHBIX B HOBYIO J0OaBJisIl TOJS CO CMEIICHHBIMU 3HAYEHUSIMU
3amuceil. Jlo6aBUM B ClieHapuii COOTBETCTBYIOIIMI Y3€I U TIEpPeiieM B HACTPONKY
(pucyHok 4.75).
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Pucynok 4.75 — Ilpumep no6anenus y3na CKoJib341llee OKHO B CIIEHApUi

JUis Kaxaoro cTojlOlia BXOJHBIX JAHHBIX JOCTYNHBI JBa OCHOBHBIX
rapaMeTpa HaCTPOMKH:

o I'ryOMHa HCTOPHMH — KOJIMYECTBO 3HAYEHUM U3 IPEABIYIINX 3aIIUCEN,
JUTSL KOTOPBIX CO3Jal0TCS HOBBIE MOJISl B BBIXOJJHOM Ha0OpPE;

o I'opu30HT NpPOrHo3a — KOJMYECTBO 3HAYCHUI U3 OyAyLIUX 3aruce,
JUIsL KOTOPBIX CO3/1Aal0TCSI HOBBIE MOJISI B BBIXOJHOM Habope.

Ham HeoO6xoaumo 100aBUTH 3amuch AJI KaXJI0ro TOBapa MH(OpMALUIO O
KOJIMYECTBE MPOJAHHOIO B J[BA MPEAbIAYIIMA U OJUH Oyaymui mecdu. 3aaagum
IIapaMeTphl KaK NTOKa3aHO Ha PUCYHKE 4.76 1 HakMeM KHONIKY IIpuMeHHTD.

Cronbeu TnybuHa uctopmm Fopw20HT NporHo3a
Toeap He exibpana He BeibpaH

KaneHpape He BriBpaHa He eeifpan

Konwyecreo | 2 - 1 -

Pucynoxk 4.76 — Hactporika y3ima CKoIb3s111e€ OKHO

Eme omuH mapamerp Mo3BOMSET 3a7aTh CHoco0 0OpabOTKH HEMOJHBIX
3anucen:

o Yaanasath Bce HeMOJHBbIE 3alMUCH — 3alKCH, TJA€ B TOJAX IS
CMEIICHHBIX 3HAYCHUU COJICPKUTCS XOTS OBbI OJHA ITyCTas s4yeiika, He MOIMaTyT B
BBIXOTHOUM Ha0Op, 3HAYCHHE 110 YMOJIIAHHIO;

o Yaanasith 100aBJIeHHbIE€ HEMOJHbIE 3alIUCH — Ha BBIXOJT HE TTOTAyT
3aMKCH, TIOJHOCTBHIO JT00aBJICHHBICE TpU OOpabOTKE W HE CYIIECTBOBABIIHUE BO
BXOJHOM Habope;

o OcTaB/isiThb HEeMOJIHBbIE 3aMUCH — BCE 3aMKCU OyAyT COXpPaHEHBI U
MOTaayT Ha BBIXOJ y37a.
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OctaBuM crnoco0 00paboTku 0e3 M3MEHEHUs] U MepeisieM K MPOCMOTPY
pE3YJIbTATOB.

Ha Bbixoae MbI nostyunnu tpu HOBBIX 1o KostnuecTBo[-2], KosimuecTBo|-
1] u KommuecrBo[+1]. Mx konumyecTBO paBHO cymMe mapameTpoB IjiyOuHa
ucTopum ¥ ['opr30HT NPOrHO3MPOBAHUS.

MeTky HOBBIX TMOJIEH COCTaBISAIOTCS IO MpaBuiy: <MeTka HCXOTHOTO
noJis>[+< Yucno>].

3HaK + Moka3bIBaeT HaNpaBJICHHE CMEIEHUs — Ha3aj/Brepea, — a <Hucno>
YKa3bIBA€T HA KOJIMYECTBO MEPHUOJIOB (CTPOK) CMEILICHHS.

Ecin B mapamerpe Cmoco0 00pa0oTKM HeMOJHBIX 3amuceii BBIOpaTh
3HaueHue (OCTaBJATH HEMOJHbIE 3aMUCH, B BBIXOJHOM HAa0Ope MOSBISAIOTCSA
JOTIOJTHUTENbHBIE CTPOKHU, KOTOPBIE HE BCETJja TPeOYyIOTCS B CLIEHAPUHU.

[Ipn BapuanTe YmaasaTh A00aBJIeHHbIe HEMOJIHbIC 3alMCH BBIXOJIHOU
HAa0Op BBIMVISAUT TakK, Kak TMPeACTaBlieHO Ha pucyHke 4.77. OTMmeTuM, 4YTO
KOMITIOHEHT CKoJib3silllee OKHO MOXXET MOTpeOOBaThCA HE TOJIBKO B 3ajadax
MOATOTOBKU BPEMEHHBIX PSIIOB JJISl IPOTHO3UPOBAHUS, HO U MPU CO3JJaHUU KAKUX-
00 HETPUBHAIIBHBIX MOJB30BATEIBLCKUX OTYETOB, HANpUMEp, ISl BHIYUCIICHUS
BPEMEHU MEXY COOBITUSIMU B CTPOKAX.

[, Cronb3sulee OKHO » BLICTPbIA NPOCMOTP

# Kanengapo Tosap Konwyecteo[-2] Koawyecteol-1] Koawnuecteo Konuyecteo[+1]
1 01.03.2016, 00:00 Banka ge... 27,00 0,00
2| 01.04.2016, 00:00 Banka ge... 27,00 0,00 0,00
3 01.05.2016, 00:00 Banka ge... 27,00 0,00 0,00 0,00
4 01.06.2016, 00:00 banka pg... 0,00 0,00 0,00 474,00
5 01.07.2016,00:00 Banka fe... 0,00 0,00 474,00 123,00
B 01.08.2016, 00:00 Banka ge... 0,00 474,00 123,00 38,00
7 01.09.2016, 00:00 Banka ge... 474,00 123,00 38,00 0,00
8 01.10.2016, 00:00 Banka pe... 123,00 38,00 0,00 184,00
9 01.11.2016,00:00 Bankafme... 38,00 0,00 184,00 0,00
| 10| 01.12.2016, 00:00 Banka ge... 0,00 184,00 0,00
&= Tabnuua | I ©opma

Pucynox 4.77 — BapuaHT nipeicTaBiI€HHs TaHHBIX MPU BEIOOpE Y AANIAThH
700aBJICHHbBIE HEMOJIHBIE 3aIUCH

BepHeM HacTpoWiky YaaasiTb BCe HeEMOJIHbIe 3alMCH U TOJAIUM Ha
Ckoub31illIee OKHO JJAHHBIEC HETIOCPEACTBEHHO C y3Jia 3aMEHBI.

Tak kak y3en mpocto oOpariaeTcsi K JaHHBIM PEIbLAYITUX U TMOCIETYOITIX
CTPOK, TETEPh IS KAKIOTO CIEIYIONIEro TOBapa B MEPBBIX ABYX CTPOKAX OepyTcs
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JAHHBIE 110 MPEABITYIIEMY TOBAPY, a B IIOCIEAHEN — 10 caeayomeMy. Takue 3anucu
HY>KHO OTGUIBTPOBaTh. B 3TOM HaM momoxeT koMnoHeHT Kaabkyasitop.

Jlo6aBuM B CIleHapuii COOTBETCTBYIOIIMHN y3€ll U HACTPOEM €rO.

Ham tpebyercst morudyeckoe moiie, B KOTOPOM OyJIeT CTOSATh 3HAUYCHUE true,
€CJIM 3alliCh HYKHO HCKIIIOUUTh M3 Habopa. IlocraBum 1uist atoro mois duiar
KsmupoBarts, T.K. Ham noHaaooutcs ¢ynkius Data().

HaM TOYHO M3BECTHO, UTO HY»KHO yOpaTh JIBE€ NEPBbIE U OJHY IOCIIETHIOIO
3alMCH JUIsl KaKIOTO TOBapa. BeIpakeHHe, KOTOpOE IO3BOJUT 3TO CHENATH,
MOKa3aHO Ha puUcyHke 4.78.

If(RowNum()=0 or RowNum()=1 or RowNum()=RowCount()-1,false,
If( <>Data("ArticleName" ,RowNum()-1) or
<»Data("ArticleName",RowNum()-2) or
<»Data("ArticleName",RowNum()+1),true,
false))

Pucynok 4.78 — ®opmyia B y3ie Kanbkynstop

®nar IIPOCTABJICH JJIA 3a1mceﬁ, KOTOPBIC H€O6XOIII/IMO HCKIIIOUHUTL U3
Ha60pa. TGHGpL JOCTAaTO4YHO OT(bHHBTpOBaTb HX, U MbI IIOJYYUM KOPPCKTHOC
CKOJIB3AMICC OKHO II0 KaXXIOMY TOBApy.

3.8. TpancnoHupoBaHue JaHHBIX

BOABIIMHCTBO aITOPUTMOB aHATUTHKN JTaHHBIX MOTYT MPUMEHSTHCS TOJIBKO
K CTPYKTYpPUPOBAaHHBIM JIaHHBIM, TO €CTh JaHHBIM, IIPEACTaBICHHBIM B BHJIC
TaOJIUII, B KOTOPBIX KaXbI CTOIOCI TPEACTABIIICT COO0M HEKOTOPBIM aTPUOYT WITH
NpU3HAK, a KaxkJaas 3aldch — HaOJIOJICHWE, OIKMCHIBAIONIEE COCTOSHUE
aHaJU3UPYEeMOro 00bEKTa WIIH Mpoliecca.

HabnwoaeHne 1
HabnwoaeHne 2

HabnwoaeHne 3

Pucynok 4.79 — IIpumep CTpyKTYpUPOBAHHBIX JAaHHBIX
OnHako Jaxe €cJii JaHHBIE SIBISIOTCS CTPYKTYPUPOBAHHBIMH, OTO €III€ HE
rapaHTUPYET, UTO CTPYKTYpa TaOJIUIIBI COOTBETCTBYET TPEOOBAHUSAM TON WU MHOM

3aJa4H1 aHaJIn3a.
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JleCTBUTENBHO, AJIL OJJHOTO U TOTO K€ Habopa JaHHBIX MO>KHO IOCTPOUTH
MHO’KECTBO TaOIWYHBIX mpeactaBieHuil. [Ipy 3ToM HEkOTOpbIe MpeaCcTaBICHUs
CIIOCOOHBI MPUBECTH K YACTUYHOU U JaXKe TIOJTHOU yTpaTe CMbICHIA JaHHBIX.

B aydmem ciiydae 3TO MOXKET IPUBECTH K HEBO3MOXXHOCTU MOCTPOUTH Ha
OCHOBE JJaHHBIX MOJIENb WJIM IPUMEHUTH K HUM F'OTOBYIO MOJIENb. B XyaiieM MoxHO
HOJyYUTh HEKOPPEKTHBIE PE3yJIbTAaThl aHAIM3a, CAENaTh MO HUM HENpPABUJIbHBIC
BBIBO/JIbI U 3aKJIFOUEHUSI.

WnmrocTpaneil K Takol CUTyallud MOXKET CIIYXKHUTh IOCTPOEHHUE rpaduka
(pucynok 4.50). Jlns momydeHHs] KOPPEKTHOTO TpadUyecKOro MpeAcTaBICHUS
JAHHBIX 3HAYEHUS HE3aBUCUMOHN MepeMeHHOM (Hampumep, Jlata mpoaaxm)
OTKJIQJIBIBAIOTCSI 0 TOPU3OHTAJbHON OCH, a 3aBucUMOM (Hampumep, Cymma
MPOAKH) — 110 BepTUKaIbHOU. Eciu caenaTe Ha000poT, TO pa300paTbes B TAKOM
rpaduke OyJIeT OUYeHb HEMPOCTO.

CyMma npopgamu [aTta npofamu

-~ r 3

[aTta npogamu CyMma npogau

© ®

Pucynok 4.50 — ITpuMep KOPpPEKTHOTO U HEKOPPEKTHOTO MPEACTABICHUS TAHHBIX

Curyauuu, Korgja CTPyKTypa TaOJuIbl, B KOTOPOM  COJEpKaTCs
aHANIM3UPyEeMbl€ JaHHbIE, HE COOTBETCTBYET pEIIaeMOil 3ajade, Yalle BCEro
BO3HHMKAIOT TOI/Ia, KOTJA JaHHbIE MOCTYMAalT C paboYuMX MECT OTIEIbHBIX
MOJIb30BaTENIeH, KOTOPBIE CTPOSIT TabJIUIlY, KaK YMEIOT, WJIM KaK UM yI00HO.

[TpuBenem npumep. [1ycth uMeeTcs miockas Tabiuiia, o KoTopoi Tpedyercs
IIOCTPOUTh MOJENb Uil IPOTHO3UPOBAHUS BPEMEHHOIO pAla, KOTOPYIO
II0JI30BATEINb 3aII0JIHUAJ B BUJIE, IPEJICTABIIEHHOM Ha pUCyHKe 4.51.
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Pucynok 4.51 — [TpuMep HEKOPPEKTHBIX JaHHBIX

Hcnonp3oBanne TakoWd TaONMMIBI B KayeCTBE WCTOYHHWKA JAHHBIX IS
aTOPUTMa TPOTHO3UPOBAHUSI KpaiiHe HEyM00HO, IMOCKOJBKY IaThl, TOBapbl H
KOJINYECTBEHHBIE MTOKA3aTEeIN MPOJaX TOJKHBI 00pa30BBIBATh CTONOINBI (TIOMIS), a
HaOJII0/ICHUS — CTPOKH (3aIHCH).

B nanHOM ke ciywyae HaOmoleHHE — 3TO WMHpOpMalus O TOBape, €ro
KOJINYECTBE, CyMME M OCTaTKe Ha ompeneneHHyro aary. Ilpu stom HabmoneHus
00pa3yIoT CTOJIOIBI, YTO MPOTHUBOPEUUT CAMOU UEE CTPYKTYPHU3AIUH.

Kpome Toro, mosst iCTOYHUKA JJAHHBIX JTOJHKHBI OBITh TUITH3HUPOBAHEIL, TO €CTh
coJepKaTh JaHHbIE TOJIBKO OJHOTO THMa. B mpencraBiennoit tabnune 4.51 mosns
cofiepKaT 3HaYECHHUs PA3JINYHBIX THUIIOB: CTPOKOBBIE — JUII HANMEHOBAHHI TOBapOB,
Y YHUCJIOBBIE — JUII CYMMBI, KOJIMYECTBA U OCTATKOB, TO €CTh THII JAHHBIX KaXKOTO
CTOJIOIA — TTEPEMEHHBIM.

Takast cutryanuss B OOJIBIIMHCTBE CIy4yaeB MPUBEACT K OIIMOKe
HECOOTBETCTBUS TUIIOB JAHHBIX TPH IMOMBITKE MPUMEHHUTh K JTaHHBIM M3 TaOJUIIbI
KaKyr0-1100 00paboTKy.

CuTyanuio MO>KHO JIETKO UCTIPABUTh, €CITU MPUMEHUTH K TaOJIHIIE OTICpaIIHIo,
KOTOpas MpeodpazyeTr CTPOKH TaOJMIBI B CTONOIBI, a CTOJOLB — B CTpOKH. B
pe3yabpTaTe Mbl OJYYHM TE K€ TaHHbIE, HO IPYToil CTPYKTYpHI (pUCYHOK 4.52).

Pucynok 4.52 — IIpumep KOPpEKTHBIX TaHHBIX

TpancnonupoeaHnue — 3TO TEPMUH U3 TEOPUH MATPHUL], KOTOPbIA 0003HAYAET
orepanuio, npeoOpa3yrollyIo CTOJIOLbI MATPULIBI B CTPOKH, @ CTPOKU — B CTOJIOLIBI.

[Ipu pabGote ¢ Tabmuiamu, coiaepkKalluMU aHAJIU3UPyEeMbIE JTaHHbBIE, ITOT
TEPMUH MMEeT OoJiee MUPOKUN CMBICH. Takue TaOIUIbl MOTYT UMETh CIOXKHYIO
CTPYKTYpPY, HNECATKH Tojell u3MmepeHuii u (akTtoB. B pesynbrare BO3HUKAET
MPOTUBOPEYHE MEXIY «IUIOCKOW» CTPYKTypOH TaOJUIBI U «MHOTOMEPHBIM
XapaKkTepoM COepKaIINXCsl B HEW JTAHHBIX.
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TpagumonHo B OW3HEC-aHAJTUTUKE IS BbhIOOpa Haubosee ya00HOIo
IPEACTABICHUS] MHOITOMEPHBIX AaHHBIX Ucnoyib3yroTcss OLAP-kyob1, Ho OLAP-

KY6 — OTO BCCTO JiMHIb CpPEACTBO BHU3yalIM3allMKM MHOIOMCPHBIX JaHHBIX
(pucyHok 4.53).
Npogasm Toeapa N
B Mockee B Degpane MNpopaswy Tosapa 2
’ 80 Bnagueocroke & JexaGpe
Tosap N |-
Toeap 2 BnaguBocToK
Tosap 1 Mockea
o @ 2
oﬁoq & Q\a’-é’cq
{ & i}\

Pucynox 4.53 — [Ipumep OLAP-ky6a

Manunynupyst OLAP -kyGom 11 BbIOOpa ONTUMAIBHOTO MPEICTaBICHUS,
MBIl HE M3MEHSIEM caMy CTPYKTYpY MCTOUYHUKA JAaHHBIX. MOXXHO CKa3aTbh, YTO C
nomompio OLAP -ky0a mosp30Baresib yNnpaBiseT NPeICTaBICHUEM IaHHBIX, a C
MIOMOIIBIO TPAHCTIOHUPOBAHUS — CTPYKTYPON UCTOYHUKA TAHHBIX.

TpancnonupoBanue Ha »srtane ETL wucnoms3yercs s ONTUMHU3ALUU
CTPYKTYpPbl HCTOUHHKA IAHHBIX CTOYKH 3PEHUS ONpeeIeHHOM 3a1auu. C MOMOUIBIO
TPAaHCIIOHMPOBAHUS MOKHO HE TOJBKO MEHSATh MECTaMH CTPOKH U CTOJOIIBI
TaOJIUIIbI, HO U MPOBOJAUTH 00JIEE CIIOKHBIE MAHUITYJISILIUK C €€ CTPYKTYPOIA.

B kauecTBe MCTOYHHMKOB JAHHBIX YacTO BBICTYyHalT (aiiabl 0a3 JaHHBIX
CaMbIX pa3WyHbIX (OPMATOB, MOATOMY, MOJy4Yas UCTOUHHUK JTAHHBIX, aHAJIUTUK
3apaHee HE 3HAaeT, B KakOM BHJE€ OTH JaHHbIe OyAyT 3arpy>kKeHbl B
UH(OPMAITMOHHYIO CHCTEMY KOMITAHHH.

Hanpumep, Bo3MOXHa CUTyalusl, KOrja JaHHbIE U3 MIEPBUYHOTO UCTOUYHHKA
MPEICTABIICHBI CTPYKTYPOW, KaK 3TO JEeMOHCTpupyeT Tabnuia 1 (pucyHok 4.54).
Kaxnoe wnabOmoaeHue (KJIMEHT) OKa3bIBAETCA Pa3MEIICHHBIM B HECKOJIBKHUX
CTPOKaX, a aTpuOyThl HE 00Pa3yIOT MOJIA.

C mnomoIiipio TPAHCTIOHMPOBAHUST MOXKHO «Pa3BEPHYTH» TaONMIly 2, Kak
MOKa3aHo Ha pUCYHKE 4.54.
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TaBmuua 1 Tabnuua 2

m
@ 36 15

WeaHos .14, Boapact 36 Meanos WM. 18 (00

Wranon .M. Noxopn 18 000 Cugopos 1.8, 45 24 000 21
WMeaHos 1. 1. CTam paboTel 15

Cnpopos 1.8, Bozpacr 45

Cupopos LB, Hoxon 24000

Cnpopoe .8, Cram paborm 21

Pucynok 4.54 — [Ipumep «pa3BopaunBaHus» TaOIHUIIbI

Eme omnoit mpobGneMol, ¢ KOTOpPOW YacTO MPUXOIUTCS CTaJIKUBATHCS
aHAJIUTUKaM Tpu pabOoTe ¢ MUCTOYHUKAMH JAHHBIX, SBJSIOTCS HAPYIIEHUS B HX
CTPYKTYDE.

Ecnu B BUTpuHax, xpaHuiauiax u 0azax JaHHBIX PETYJISIPHOCTh CTPYKTYPbI
JAHHBIX TTOIJICP>KUBACTCS aBTOMATHYECKH, TO B (DaiijiaX OTJENbHBIX TOJIb30BaTENEH
CTPYKTypa TaOJuIl HE SIBJSETCS HKECTKO 3aJaHHOM.

Oco0eHHO XapaKTepHa TaHHAS CUTYaIus s (DaliIoB DJICKTPOHHBIX TAOJIHII,
A€ B CJydae CJOKHOW, HEPApXUUYECKON CTPYKTYphbl JaHHBIX MOSBISIOTCS
3aroJI0BKH, OOIIUE /I HECKOJIBKHUX TMOJICH.

TunuuHsld TpuMeEp TMpeAcTaBiIeH Ha pucyHke 4.55, trne B Tabnwuile
IpUCYTCTBYIOT Tpu u3Mepenus: [dara, Tosap u I'pynma toBapa. Ilpu sTom
u3mepenue ToBap sIBIISIETCS MEPAPXUUECKU MOJYMHEHHBIM u3MepeHuro ['pynma
ToBapa. Yacto BcTpeuaroTes eme 0oJiee CIoXKHbIe CTPYKTYPBI, HAalpUMep, TOBAPHI
MOTYT IPYIIITUPOBATHCS TI0 TOPOJIaM, T€ OHH MPOTABAIHCH, GPUPMaM-TIOCTABIIIKAM
Y KJIINEHTaM U TakK Jiajee.

roma+  tmz
s e | oy | e e | oy | e | oy

01.03.17
02.03.17

03.03.17

PucyHnok 4.55 — [Ipumep HapylieHUs! CTPYKTYpPbI JaHHBIX
Onepauyss 00paTHOr0 TPAHCIIOHMPOBAHMS II03BOJIIET M30aBUTHCS OT

CTPYKTYPHBIX HapyuieHui B Tabnuiie. B pe3ynbrare o0paTHOro TpaHCHOHUPOBAHUS
TaOIUIBI MOXKET OBITh MOJyUYEeHa CTPYKTYpa, ITOKa3aHHAs Ha pPUCYHKE 4.56.
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01.03.17 Npynna 1 Tosap A

01.03.17 [pynna 1 lTosap B
01.03.17 lpynna 1 Tosap C
01.03.17 [pynna 2 Tosap D
01.03.17 pynna 2 Toeap |

02.03.17 [ pynna 1 lTomap A
02.03.17 Mpynna 1 Torap B
02.03.17 Mpynna 1 Toeap C

02.03.17 Mpynna 2 Toeap D
02.03.17 pynna 2 Toeap k
03.03.17 Mpynna 1 Toeap A
03.03.17 lNpynna 1 Topap B

03.03.17 Mpynna 1 Toeap C

Pucynok 4.56 — Pe3ynbrat npumMeHeHus 00paTHOTO TPAHCIIOHUPOBAHUS

B kaxnoi 3amvcu HOBOM TaOIUIBI COACPKUTCS HAOIIOJICHHE O KaXKJIOU
JmaTe, TPyIIe ToBapa W OTACIBHOMY TOBapy, CTPYKTypa JaHHBIX SIBIISCTCS
MOJTHOCTBIO PETYJSIPHOM, a CTOJIOIBI — TUMHM3UPOBAaHBI. Takas TabimuIla BIOJIHE
OTBeYaeT TPEOOBAHUSIM, MPEAbIBISIEMbIM UCTOYHUKAM JAHHBIX, XOTS U BBITJIAIUT
0oJiee TPOMO3AKON 1 U30BITOYHOM.

JIJist BBITIOJIHEHUSI OTEpallMM TPAHCIIOHUPOBAHUS TOJB30BATENb JIOJDKECH
OTIPEJICTNTh, KaKUe MMEHHO W3MEpPEeHHUS W (aKThl MCXOAHOW TAOJHUIIBI JTOJDKHBI
BOHTH B TPaHCIOHMPOBAHHYIO TaOWIly, a TaKXKe, KaKue H3MEPEHUS JTOJDKHBI
0TOOpa)kaTbcs B CTOJIOIAX, @ KAKHE — B CTPOKAX.

[Ipu 3TOM AJIS BBIMOJHEHUS OMNEpaIlMy TPAHCTIOHUPOBAHUS JIOJDKHO OBITH
BBIOpPaHO XOTS Obl OAHO TOJIe (PAKTOB, MOCKOJIBKY HMEHHO (DAKTHI SIBISIOTCS
«CBSI3YIOIIUM 3BEHOM) U3MEPECHHI.

NubiMu cnoBamu, kakue Obl M3MEHEHHS B TaOJMIle HE MPOUCXOIUIIH B
pe3yabpTaTe €€ TPAHCIOHUPOBAHUS, (DAKThl JTOJDKHBI OBITH YKECTKO CBSI3aHBI CO
CBOMMH U3MEPCHUSMH.
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3.9. IIpakTuueckoe 3ansaTue Nell «Pacyer CKOpHHIOBOrO 0aJLIa»

JUist ananmm3a paccMoTpuM JiBa HaOopa naHHbIX: Kapra.lgd u Kimnenrsi.lgd.

Kapra.lgd — Habopa naHHBIX, KOTOPBIN OMUCHIBAET OANBHYIO CKOPPHUHTOBYIO
KapTy, KOTOpas COCTOMT u3 Habopa mnap XapaKTepHMCTHKa-ATpuOyT u
COOTBETCTBYIOIIHUX UM 0AJIJIOB.

Kinenrbl.lgd —Cnucok KIMEHTOB C H3BECTHBIMM XapaKTEPUCTHKAMU H
atpuoytamu: Knuent.Koa, Bospact, e, ZKuabve, Kpenurnas ucropus, IloJ,
Cemeiinoe moJio:kenue, Cta:xx B orpaciau, CTaxk Ha mocjeHeM MecTe.

3aganue: TpeOyercs paszpaboTaTh CIEHapUi, KOTOPBIA MO3BOJIAET
paccuuTaTh UTOTOBBIM CKOPUHTOBBIN 0aJll KIIMEHTOB, MOAABIINX 3asBKH HA KPEIUT.
Jli1g pacueTa UTOroBoro d6ajiia KaKJoMy aTpuOyTy KJIMEHTa IPUCBAUBAIOTCS OalIbl
B COOTBETCTBHM CO CKOPHUHIOBOWM KapTol, M pe3ynbrar cymmupyerca. K
IOJ[yYEHHOW cyMMe MpHOaBseTCs HAa4yaJbHBIA (CTApTOBBIN) Oaii, Ha3bIBAEMBbIN
Koncranra.

BBIXOIHBIM pe3ysIbTaToM padOThl ClIEHApHs TOJKEH ObITh HA0OP JaHHBIX U3
nByx nosieii: Kimment. Koa u Urorossrii 6aJw.

Haunem pemrenune Hamient 3amgaun. Co3aaauM HOBBIM MTAKET U MEPEUMEHYEM
nepBeiii Monyns B Keiic 1. Pacuer ckopunroBoro Oamma. Jlamee mepeigem B
CIIEHapUi U UMIIOPTUPYEM BXOJIHbIE HAOOPHI JaHHBIX.

Ham HeoOxonumMo 1 KaXIOro 3HAYEHUS XapaKTEpUCTUK KIIMEHTa
HAYUCIUTh OaJll1 B COOTBETCTBUM CO CKOPHUHIOBOM KapTO. 3HAYMUT, Mbl JOJIKHBI
O0OBEIUHUTH KapTy CO CBEJAEHUSIMH 10 KIMeHTy. Ho B Habope ¢ KiueHTaMu Kaxaas
XapaKTEPUCTUKA SIBISETCA OTIEIbHBIM IOJEM, U BBINOJIHITH CIUSHUE C TaKUM
Ha0OpOM — OYEHb TpyJOeMKas paboTa, KOTOpas COMNpsDKEHA C CEePbE3HBIM
pPEAAKTUPOBAHUEM B CiIyyae J00aBICHUS WIH YJAJICHUS XapaKTEPUCTUKH.

EcTth Gonee onTumanbHOE pelIeHHe — Ui Hadaja MPUBECTH CBEAEHHUS IO
KIIMEHTY K Habopy ¢ Tpems nossimu: Kiauent.Koa, Xapakrepucruka, ATpudyT.
s aToro no6aBuM B cricHapuit y3ea CBepTKa cTOJIOIOB.

B nacTpolikax y3ma Bce MmoJjsi, KOTOpbIE XapaKTepU3yOT KIIMEHTA, IEPEHECEM
B rpynny Tpancnonupyemsie. Ilone, wuaeHTU@UIMpyIOllee KIHEHTa, — B
NudpopmanuonHbie.

BoinonHum y3en u mepeiiieM B HACTPOMKH BBIXOAHOTO MOPTa, YTOOBI
UCKJIIOYUTH U3 HA0Opa HEHYKHBIE MOJIS.

ITonss Merku v 3HayeHus: IEpeUMEHYEM, Kak Moka3aHo Ha ciaige. [lons
HNmena u Tunbl TaHHBIX YAQIUM U3 BRIXOAHOTO Habopa (pucyHok 3.57).
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+ il s | @ @ | R X 7Y dunstpauua

BxogHele BeixogHble Nma Bug gaHHbIX HasHaveHue

MeTku XapakTepucTrka DisplayNames [AMcKpeTHBbIH He 3apaHo

3HaveHus ATpubyT Values AMcKpeTHbIN He 3apaHo

Pucynox 3.57 — [Ipumep Hactpoiiku y3na CBepTka cToi0110B

[Tonyunnmu HaOOp MAaHHBIX, KOTOPBIA XapakTEPU3yeT KIMEHTOB, B HOBOM
dopmare. Temepp MBI JIETKO MOXEM HAYUCIHTh KIUEHTAM Oajulbl  I10
XapaKTePUCTUKAM.

JloGaBum B crieHapuii y3en Causinue u Ha3oBeM ero Hauyucienue 6aiioB.
Ha nopt I'naBuasi Tabimua nogaauM HaboOp Co CBEACHUSIMU O KIIMEHTaX, Ha TOPT
Ilpucoenunsiemasi TadJMuIa — CKOPUHIOBYIO KapTy (pUCyHOK 3.58).

Kapra.lgd

o e
3 s |:| Hauyncnenue

g bannos
]
KnuenTel.lgd c?iiléﬁ;aa D
|
o1 |[] ] 3

Pucynok 3.58 — ITpumMep nocTpoeHus CrieHapus

B nacrtpoiikax y3na octaBuM Tl onepauuu JleBoe coeqMHeHNE U CBSIKEM
HA0OpHI 10 NOJIIM XapaKTepucTuKa U ATPUOYT.

B nabop manHbIX pobaBmiock moje bamn, rae coxaepkarcs Oalibl,
COOTBETCTBYIOIINE 3HAUYCHUSM aTpUOYTOB TOW MJIM MHON XapaKTEPUCTUKH KaKIOTO
KJIMCHTA.

Tenepr HEOOXOMMMO MPOCYMMHPOBATH KOJUYECTBO OaioB, HaOpaHHOE
KaXJbIM KJMeHToM. [t aToro Bocnosb3yemcs y3inoM I'pynnupoBka.

B nactpoiikax y3na none banaa no6asisiem B Iloka3atenm ¢ BapuaHTOM
arperatiu Cymma. ['pynmupoBare Oyaem no mnomwo Kament.Koa. I[lomns
XapakTtepucTuka U ATpuOYT HaM OOJIbIIE HE MOHAT00ATCS.

Ha Beixome mosrywaem HaOOp MaHHBIX C OOIIMM KOJMYECTBOM OalioB,
KOTOpble HaOpanu KIWEHTH 1O aHkeTam. JIyisi mody4deHuss WTOroBoro Oasia
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0CTaJ10Ch MPUOABUTH K ITOJIyYEHHON CyMMe HadaabHbIN 0aill (KOHCTAHTY ), KOTOPbIN
Takke coaepkutcs B Habope Kapra.

IIpexne, yeM neperuTr K UTOTOBBIM pacdyeTaM, IOCMOTPUM Ha HAlll CLHEHAPH.
[TomyunBmmecs Tpu y3aa, MO CYTH, HNPEACTABISIOT COOOM OAMH 3Talm — pacyer
o01iero 6aJia 1o aHKeTe KaX10ro KIMEeHTa. BeIieanm 3TH y371b M HAXKMEM KHOIIKY
CBepHYTH y3J1bI B IOAMO/EIIb.

ITonyuyenHyro noamoens Ha3oBeM Pacder 0aJia 1o aHKeTaM U Iepensem
B €€ HACTPOWKY, UTOOBI 10OABUTH BBIXOJHOU MOPT.

Jlo6aBuM BeIxoJ THHa Tadauma v Ha30BeM ero AHKeTHBIN 0aj11. BxoHbIe
IIOPTHI TAKXKE IEPEUMEHYEM, 3a7]aB METKH, KaK [TOKa3aHO Ha pucyHke 3.59.

KnueHTol.lgd

PacyeTt 6anna

)
HD\_) no aHKeTam
]
]
Kapra.lgd fD BoiiTy
b
:T+§H|:|

Pucynok 3.59 — [Ipumep nactporiku [logmonenu

Boiinem B mogMoensb.

[TogaguM Ha co3aHHbBIN BBIXO JaHHbIE ¢ y371a Cymma 0a/J10B 0 KJINEHTY
Y BEPHEMCS] B OCHOBHOM CLICHApUU.

3anycTuM  00pabOTKy, 4YTOOBI YOEIUTBCS, YTO VY3JIBI B IOJAMOJICITH
cpabaThIBalOT KOPPEKTHO.

Teneps nepeitnem kK pacyeTy UToroBoro 6auia. O4eBUIHO, YTO B IIEJIOM 3TO
— elIlle OJINH, TTOCJIEAHMI ATamn Hamiero crieHapus. Co3naaum Jjisi HETO MOJAMO/IENb,
KOTOpYIO Ha3oBeM Pacuer uTorosoro 6aJia.

B Hactpolikax moaMoaeNn co3/1aluM ABa BX0/1a U OJIMH BBIXO/I, KaK MOKa3aHO
Ha pucyHke 3.60.
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epeMecTUTb BBEPX lNepemecTUTb BHU3

Wma MeTka Tun

=p

Bxopabl + ~
<VHUKaMbHOE> AHKeTHbIW Bann Tabnuua
<YHuKaneHoe> CKopuHrosas KapTa Tabnuua

Beixogbl i+ ~

Pucynoxk 3.60 — IIpumep HacTpoiiku [Togmonenu «PacdyeT utorosoro 0asa

[TomaquM Ha BXOABI COOTBETCTBYIOIIME HAOOpHI JTaHHBIX M BOMAEM B
noaMoielb (pucyHok 3.61). HactpouM BBIXOAHOM MOPT.

KnueHTsl.lgd
PacyeT banna

Mo aHKeTam

b
.fﬂ D D PacyeT MTOroB
D oro banna
D BoiTtu
Kapra.lgd
b
v [

Pucynok 3.61 — IIpumep noctpoeHus crieHapus

Jlo6aBum nBa ctosbna: Kaument.Kox m UTOroBbI 0a/l CTPOKOBOTO U
BCIIECTBEHHOTO  THUIIOB  COOTBETCTBEHHO — W OTKJIIOYMM B  TOPTE
aBTOCHHXPOHU3AINIO (PUCYHOK 3.62).

x & @& | Y ounstpauus
MeTka Vims Bua gaHHbIX HasHaueHue i)

Knuent.Kop, ClientID [ucKpeTHbIA He sagaHo

WNtorosein 6ann FinalScore HenpepbiBH... He 3agaHo

Pucynok 3.62 — IIpuimep HaCTpOWKHU BBIXOJHBIX TOPTOB

Teneps co3zmagum  y3en OUIBTP CTPOK, Ha3oBeM ero Belaeaenue
KOHCTAHTBI U IT0JJaJIMM HA BXOJ AaHHbIE ¢ TopTa CKOPUHIOBas KapTa.

B Hacrpoiikax ¢unpTpa 3amaguM  ycloBus: XapaKTePUCTHKA =
<KoncTanta>. 3anyctuB 00pa0bo0TKy, Ha Bbixoge COOTBETCTBYHOT YCJIOBHIO
noJiyyaeM 3HaueHHe KOHCTaHThl. KoHcTaHTa mpeacTaBiseT co00il €IUHCTBEHHOE
3Ha4YeHHe, MO3TOMY cjeslaeM U3 Hee mnepeMeHHyro. /lo6aBuMm B y3en Tabnuna B
MEpEMEHHbBIEC U MIEPEUMEHYEM KaK MMOKa3aHO Ha pUcyHKe 3.63.
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KoHCTaHTa B
nepeMeHHble

BoigeneHne
KOHCTaHThI D

1
1

EE ] ]

]

Pucynox 3.63 — Jlo6aBnenue y3na Tabnuia B mepeMeHHBIC

B mactpoiike y3ma nob6aBum B mnepemeHHble mnosne baaa. Tak kak B mose
COJZIEPKUTCS BCETO OJIHO 3HAYECHUE, BAPUAHT arperaiuu MOKHO HE MEHSATD.

B HacTpolike BBIXOJHOTO MOpTa y3J1a 3a1a1uM repemeHHoi ums InitialScore
u MeTKy HavaabHblil 0aJL1.

Hanee no6aBum y3en KanabkyasTop u HazoBem ero Urtoroswliii 6a/ui. Ha
MOPTHI HEOOXOIUMO TMOJABUT JIaHHBIC, KaK MMOKa3aHO Ha pUcyHKe 3.64.

1\__] BblTH U3 NoAMOOENH

NN AN AN AN

Toroeblin bann

d

KOHCTaHTa B
nepemeHHble
BoigeneHne
KOHCTaHTHI D ~

D L/
i

HE ™ ]

]

Pucynok 3.64 — Jlo6aBnenue B ciieHapuit y3en Kanbkynstop
3amanguM gopMy pacuera utoroBoro Oamia ScoretInitialScore. [lannbie c

BBIXOJTHOTO TOPTa KaJIbKYyJIATOpa TMEpelaJuM Ha BBIXOJ HAIIeW MOAMOJIETH U
BBIliZIeM U3 Hee. 3amycTuM oO0pabOTKy W OTKpoeM OBICTphIii mpocMoTp. B
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pe3yabTaTe Mbl MOMYYWIM HA0Op JMAHHBIX, TAE JUIS KaXKIIOTo KJIMEHTa paccuMTaH
UTOTOBBIN 0aJl;1 HA OCHOBE CKOPHUHTOBOM KapTHhl.

3.10. IIpakTuyeckoe 3ansaTHE Nel2 «AHAIU3 IUHAMHMKHU CTPYKTYPbI YeKa»

B nanHOM mpakThueckoM Keice Mbl MpeoOpa3zyeM JaHHBIE MO Mpojakam
TOBAapOB KJIIMEHTaM B pa3pe3e YEKOB 3a HEKOTOPBIA nepuoi. Pe3ynpTaT maHHOTO
npeoOpa3oBaHus JIEMOHCTPUPYET IUHAMHUKY CTPYKTYpbl 4YeKa, YTO IO3BOJISET
CYIIUTBH 00 YCIIENTHOCTH OOHYCHOM TPOTPaMMBI M OTICHUBATH JIOSTHHOCTH KITUEHTOB.

JIns BBIMOJIHEHMSI aHalu3a mpenocTtaBieH HaOop aaHHbIX Yeku.lgd. On
COJIEPKUT CIIETYIOIINE MOJIS:

o JlaTa — narta u BpeMs IpoJaxu TOBapa,;

o Yexk — yHUKAJIBHBIA KOJI, MOATBEPKAAIOIINN MOKYTIKY;

o Kapra — uneHtudukaiiMoHHbIA KOA TUCKOHTHON KapThl KJIMEHTA;
o Kox ToBapa — ko IpoIaHHOTO TOBapa B YEKe,

o Kosm4yecTBO — KOIMYECTBO MITYK ITPOJAHHOTO TOBApPA;

o CymMma — CTOMMOCTB TOBapa.

3aganue: Ham HeoOxoamMmo mpeoOpa3oBaTh MPEAOCTABICHHBIC AaHHBIC U
paccuuTaTh JOMOJHUTEIbHBIC TOKA3aTeNd TaKUM Oo0pa3oM, 4YTOObI Ha BBIXOE
MOJIYYUTh CIICTYIONTYI0 HHGOPMAIIHIO:

o W3MEHEHHE JIOJIM YEKOB IO T0JIaM C Pa3TUIHBIM KOJIMYECTBOM TO3HUITHI
B 00OIIIEM KOJHUUYECTBE YCKOB;

o U3MEHEHHE MO OO0BEMOB TIPOJAX M KOJIMYECTBA B pas3pese
KOJIMYECTBA MO3ULIUN B YEKE IO ToJIaM (PUCYHOK 3.65).

1 nozuuma
oT2 a0 3
oT3pgoh

oTh

Pucynok 3.65 — IIpumep 3ananus

NmmopTtupyem Bxonubie nannbie u3 daiina Yekun.lgd. CormacHo moctaHOBKe
3aJlauu, aHaJu3 OyJIeT BBIMOIHATHCSA B paspese roaa. [loatomy muist Havana HY>XKHO
BbIIENIUTH TOA U3 1oJst Jara. Bocnonbdyemcst kommmoHneHToMm JlaTa U BpeMms.
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B mnacrtpoiikax y3na BbiOepeM Tun paszoueHue I'og ¢ YUCIOBBIM THIIOM
JTAHHBIX.

Ilepelinem B HACTPOMKY BBIXOJHOTO NOPTA ¥ M3MeHUM 1yt noiist Jlara (I'ox)
BUJ JaHHBIX Ha J{MckpeTHbI. DTO HEOOXOAUMO, YTOOBI MPU MOCTPOSHUHU OTYETA
Mbl MOIJIM HCHOJb30BaTh JAHHOE IMOJE€ B KAaYECTBE KOJIOHKU B KpOCC-TaOJMIIE.
[TpoBepum pe3ynbTar npeodpa3oBaHusl.

B nabope mannbix nosiuiioch nose Jara (I'ox). Teneps MOXXKHO mEpelTH K
pacyeTy KOJM4eCTBa IO3ULMI B YEKE.

JlobaBuM B creHapuil y3en TPYNNHPOBKA M TIEPEUMEHYEM €ro
COOTBETCTBYIOIIIMM 00pa3oM.

B Hactporikax y3na ykaxeM B kauectse rpym noss Jdara (I'ox) u Uek. [lone
Kox TtoBapa no6aBum B Iloka3zaresm c¢ Bapuantom arperanuu KoJj-Bo
YHUKAJbHBIX — 3TO [TI03BOJIUT IIOCYUTATH KOJIUYECTBO MO3ULIUN B KaXKI0M YEKe, [IPU
ATOM €CJIM OJIHA U Ta K€ MO3MIINA 3allicaHa HECKOJIBbKO pa3, OHa OyJeT CUMTAThCA
TOJIBKO OnMH. Taxxke mnokasaresnsiMu HasHauuM oyt KoamvecrBo m Cymma c
BapuanToMm arperauuu Cymma. [lons JJara u Kapra Ham Oosblie He TOHAA00STCA.

[Tonyunnu HEOOX0AUMYIO UH(OPMAIIUIO O KOJIMYECTBE MO3ULIUM.

Hac mHTepecyroT noiam 4ekoB B paspe3e 4Yuciia MO3WLHM, MO3TOMY Jajiee
ONPENENNM, CKOJBKO YEKOB HMMEET OJMHAKOBOE KOJIMYECTBO mo3uuui. CHoOBa
BOCIIOJIB3yEeMCSl TPYIITUPOBKOM (PUCYHOK 3.66).

BbinonHeHue Kon-Bo nosuiy Fpyn.no Kon-sy

Heku.lgd . -
roga Wil B Yeke Mo3ULMiA

) [ 1 1 1 1 1

Pucynok 3.66 — [Ipumep noctpoeHus cuieHapus

Ha »stotr pa3 B kauwectBe rpynn BbeictynatoT nosist Jara (I'om) u Koa
ToBapa|KosimuecTBo yHUKAIBHBIX, a TOKazarensamu OynyT KoauvecTBo|Cymma u
Cymma|Cymma, cHOBa ¢ BapraHTOM arperaunn Cymma.

[Tone Yek Taxke HE0OXOAMMO AOOABUTH B MOKA3aTENH, YTOOBI MOIYYHUTH
pacyeT KOJIMYECTBA YEKOB, IJII HEro ykKaxem BapuaHT arperaiuu Kou-Bo
YHUKAJIbHBIX.

B nannom ciydae Mbl MOTJIM BBIOpaTh BapuaHT arperaiuu KoauvecTBo mis
YEKOB, TaK KaK paHee MPOBEIU IPYNIUPOBKY TAKUM 00pa3oM, 4TO HOMEpa YEKOB B
Habope MOBTOPATHCS He MOTYT. HO B 11€710M B JaHHBIX TI0 MPOIaykaM HOMEpPa YEKOB
4acTo AyONMUPYIOTCS, KaK B HAIlIEM MCXOJTHOM HaOOpe: KOorja B YeKe HECKOJBKO
TOBApOB, W KOJIbI TOBAPOB MPHUCYTCTBYIOT B JIAHHBIX, HACHTU(PUKATOP YeKa OyaeT
OJIMHAKOBBIM JIJIS1 KQXKJIOTO0 TOBapa B 3TOM UYEKE.

207



AHaJIOTMYHA CUTyalus Uil TIO3UIMI B YEKE: OJMH U TOT K€ TOBApP MOXKET
ObITh BKJIIOYEH B Y€K HECKOJBKO pa3 MIpU TOKYIKE KIUEHTOM HECKOJIBKHX
OJINHAKOBBIX TOBAPOB.

Taxum 06pazom, mpu BEIOOpE MEXKIY ITUMHU BapUaHTaMU arperaui HyXHO
oOpaiiarb BHUMaHuE Ha TO, KaKOM pe3yJibTaT BaM HY>KHO TOJYYUTh: KOJIUYECTBO
3amuCcei Mo TPYIIE WIA KOJIMYECTBO YHUKAJIBHBIX 3alMCEMN TIO TPYIIIE.

IlepeiinemM B HacCTPOMKHU BBIXOAHOTO MOPTa y3ia TPYNIUPOBKA U U3MEHUM
MMEHa U METKH ToJIeH, Kak MoKa3aHo Ha pucyHke 3.67. [locie aToro Heooxoaumo
OTKJIFOYUTh AaBTOCHHXPOHHU3ALUIO.

i+ @ @ | W X 7| Y ounstpauus

BxoaHele BbixoaHble Nmsa Bua naHHbIX Ha3sHa4yeHne o]
Aara (Fop) [Aara (Fop) DateYear AMcKpeTHbII He zagaHo
Koa Tosapa|Kon-Bo yHUKanbHbix KonuyecTBo nosuumii B Yeke GoodsCnt HenpepbiBH... AkTuBHOE
Yek|Kon-Bo yHUKanbHbIX Konuyectso 4ekoB uiDCnt HenpepbiBH... AkTuBHOE
Konuuecteo|CymmalCymma Konuyecteo Cnt HenpepbiBH... AKTUBHOE

CymmalCymma|Cymma Cymma Sum HenpepbiBH... AKTUBHOE

Pucynok 3.67 — [Ipumep HACTPOWKHM BBIXOIHOTO MOpTa [ 'pyIL.Io KOJI-BY MO3UIIUI

B pesynbraTe Mbl mony4ywsin HaOOp AAHHBIX, TJI€ OTPAKEHO ‘M3MEHEHHE
CTPYKTYpPBI YeKa MO0 a0COIIOTHBIM MTOKA3aTENSIM.

Ho ananu3 naHHBIX 3aTpyAHEH, TaK Kak B HA0OpE €CTh €IUHUYHBIE YEKH C
OOJBIIMM KOJMYECTBOM MO3MLMNA (Hampumep, cTpoku 5 u 8). Takume rpymnmbl
HEOOXO0MMO, O0BEAUHUTH B OAHY. st »TOro 1M00aBUM B ClEHapUil y3el
KBanToBanue (pucyHok 3.68).

Kon-eo noauu KBaHTOBaHMWe

I

Yekn.lgd -
Uil B HeKe

<) |0 1 1

BeinonHeHue [pyn.no Kon-sy
roga No3unLKniA

Pucynok 3.68 — [Ipumep noctpoeHue clueHapus

208



Jist nonst KosimyecTBo mo3uumii B 4eke BbIOEPEM METO]] KBAHTOBAHMSI
Ilnutka, ykaxem 4 unTepBana, a B nose CoBnajgaomue Hada0aeHUs1 BIOEpeM
OnnHakoBbI€e IUTUTKH.

Ham Hy)kHO OyIeT CKOpPpEeKTHpPOBATH TpaHUIBl U METKA HWHTEPBAJIOB
BPYUYHYIO, TO3TOMY Ha)kKMEM KHONKY PaccuuTrarb HHTEpBAJIbI.

Hactpoum rpanuiibl: ycranoBuM ¢iiar BepxHsisi rpaHuna oTKpbITa, MOCIE
4Yero B HIDKHEW 4acTh OKHa BBICTABUM JIJIS BCEX MHTEPBAJIOB TAKOW THUIl TPAHUII,
yTOOBl HWKHSS TpaHMIIA BXOJAWJIA B HMHTEpBaJ, a BepxHsisi — Her. Jlanee
CKOPPEKTUPYEM T'PAaHUIIBI TAKUM 00pa3oM, 4TOOBI 3HAYEHUS pacTIpeesIUINCh 1o 4
rpymnmnam:

° 1 mo3unus;

° oT 2 10 3;

° or3105;

o or 3.

CooTBeTcTBYIOMUM 00pa30M U3MEHUM METKU UHTEPBAJIOB (pUCyHOK 3.69).

53 LWabnon %OP%MIN[4]J%’ob.*lAX[4]°/oCF’1 ~ | « Qbpasel
Ne HmxHas Tun BepxHss MeTka Obvem
29%
1 2 <=x< 3 oT2003 14%
2 3 <=x< 5 oT3a05 33%
3 5 <=x< oT5 24%

Pucynok 3.69 — Hactpoiika y3na KBantoBanue

Ha cnenyromem mrare nomectum nose KosuuecTtBo no3unuii B yeke Merka
nociie nois KoauvecTBO mo3uIUil B 4eke, 4yTOOBI Jierdye OBUIO MPOBEPUTH
MPaBUJILHOCTh HA3HAYCHUS TPYIIIbI, U ITepernMenyem ero B KosimyecTBo nmozuumi
B ueke (Merka).

MBI BHAMM, YTO BCEM 3HAYCHUS MPUCBOEHA COOTBETCTBYIOIIAs TPyMIIA.
Teneps npoBeieM IPYIIIUPOBKY KOJIMYECTBA YEKOB 10 IPYNIIaM MO3ULUH.

N3 HOBBIX TOJICH, TOJYYEHHBIX IIOCJIE KBAHTOBAaHHWSA, HaM IOHATO00UTCS
toabko KoamuecTBo mo3umuii B yeke (Merka). Vcronas3yeM €ro B KauecTBE
rpynmnbel coBMecTHO ¢ mojieM Jlara (I'ox), a Takke q00aBUM MOKa3aTeiaH, Kak
Moka3zaHo Ha pucyHke 3.70.
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Y Ounsrpauua

focTynHele nons BeIBpaHHkle nons 9]
KonuuecTBo No3unumii B ueke Ipynna
KonuuecTBo no3unumii B yexke UaeHTUhUKATOP MHTEPBANOB Nata (Toa)
KonuuecTBo nosunumii B ueke (MeTka) KonuuecTBo Nno3uumii B Yeke MeTka
KonuuectBo I'\OBWUMJ\ B yeke HmuHnasa rpaHuua
KonuuectBo I'\OBWU,VH:‘\ B 4YeKe BEDXHHH rpaHuua Mokasatenu
KonuyecTBo no3uuuia B Yeke HxHUIA Npefen uHTepBana BKIKYNT. .. Konuyectso yekos (Cymma)
KonuyecTBo no3uuuii B Yeke BepxHuid npegen uHTepBana BKAKYNT. .. Konuuectso (Cymma)
KonuyecTBo no3numii B Yexke HMKHAA rpaHMLa AUana3oHoB OTKPbITa Cymma (Cymma)
KonnyecTBo no3unumii B yeke BepxHas rpaHuLa AManasoHoOB OTKPbLITa

Konnyectso I'\OSMH,MVV‘! B YeKe 3HayeHuWe BHe AMana30HOB

Pucynoxk 3.70 — IIpumep HacTporku y3na [ pymmsl no3unmi

[Tonyunnu pacnpeneneHue KOJIMYecTBa YEKOB MO roAaM W IO TpyIIaM
no3uuui. i1 ynpomeHus: CTpyKTypbl CLIEHapHsl CBEPHEM MOJIYYUMBLIMECS Y3JIbI B
noamojienb. HazoBem ee Uekm mo KoJI-BY NMO3UMIMIA U 100aBUM TaOIUYHBIN
BBIXOJHOM MOPT, HA KOTOPBIM MOAAJAUM JaHHbBIE C y3Ja ' pynnbl mo3uumu.

Crnenyronyie HECKOJBKO Y3JIOB IO3BOJISIIOT PAaCCUMTHIBATEH JIOJIM YEKOB IS
(UHaTBHOTO OTYETA.

JIns Hayana paccuMThIBaeM IO cpeactsaMm ysna I'pynmupoBka (OOmiue
CyMMBbI 10 rojaM) OOUIME CYyMMbI KOJHMYECTBA YEKOB, KOJUYECTBA TOBApOB M
CYMMBI ITPOJIaX MO TOJaM C MOMOIIBIO y3ja rpynnupoBKU. [lapameTpsl HaCTPOUKHU:

o Mara (I'ox) — rpymma;

o KoumnuecTBO 4eKk0B — noKazaTeib, Bapuant arperaiiuu Cymma,
o KoauvecTBO — nokazarens, BapuaHT arperanuu Cymma;
o Cymma — nokasaresib, BapuaHT arperaiuu Cymma.

C mnomompto y3na Coausinme (+o0mume cymMmbl) BbinosnHsieM JleBoe
coenqunenmue 1o noito Jara (I'oa), yToObl 100aBUTH MOJyYEHHBIE OIS ¢ OOIIUMU
CyMMaMHU K HalieMy Ha0opy JaHHBIX.

ITo cpeactBam y3ina KanbkyasTop nposeaem pacuet jgoiei (pucyHok 3.71).

Y lod Yeku no Kon- +obLme cymmbl
S BY NO3ULNIA
d [ [ Pacuer goneii
L 0 ® i
il Obwme cymmsl D
no rogam
i ]

Pucynok 3.71 — IIpumep noctpoeHus crieHapust

B nactpoiike y3ma Pacuer gmoneit BBemem  QopMyiny  pacdeTa
Round(Sum/SumTotal*100,2).
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3.11. Ilpaktuueckoe 3anaTue Nel3 «KABC-XYZ ananu3z»

B nmaHHOM mpakTUYeCKOM Keice Mbl PacCMOTPUM MOMYJSPHBIE METOMbI
KJ1accU(UKaAIMK peCypCcOB OpraHu3alii: aCCOPTUMEHTA, KIMEHTOB, TOCTABIIMKOB
u T.0.. ABC u XYZ ananu3 u COBMECTHbIM aHanu3. [l pelieHus 3aaadyud Mbl
BOCIIOJIb3yeMCsl TOTOBBIMH KOMIIOHeHTaMu u3 6ubnuorexu Loginom Silver Kit.

B kauectBe BXOJHOr0 HaboOpa JaHHBIX MCHOJB3YyeTCS HH(pOpMAILUs IO
MpoJiakaM CTpPOUTENbHBIX TOBAapoB (sales.lgd). B HabGope maHHBIX coaepxaTcs
CHEIYIOIIHNE TTOJIS:

° Togap;
° [ara;
o CyMMma C y4eToM CKUJIKHU.

ABC-anamu3. B ocHoBe ABC-ananmusa nexut npunnun Ilapero: «20%
ycunuii garot 80% pesynbrata». Pesynpratom ABC-ananu3za sBisieTcs pa3ielicHHue
00BEKTOB B 3aBUCUMOCTH OT UX BKJIaJ|a B OOIIMI UTOT HA TPU TPYIIIbIL:

° A — HauboJiee IICHHEIE,
° B — npomexyTouHbIe,
° C — HanMeHee IICHHBIE.

Takoil cnoco® KaTeropupoBaHHUs IOACKAa3bIBAET, YTO HYXKHO BECTU
IpUCTaJbHBIA KOHTPOJIb 3a KaTreropued A, crmabee OTCIEKHBaTh COCTOSHUE
00BEKTOB B Kiacce B u menb11e Bcero 3a00TuThes o kinacce C.

XYZ-ananu3. XYZ-aHanu3 mno3BOJSET KiIacCUPUIIMPOBATH OOBEKTHI B
3aBUCUMOCTH OT XapakTepa NOTPeOJIeHHs] M TOYHOCTH MPOTHO3UPOBAHUS €ro
U3MeHeHUs. B pe3ynbrare Mbl TakKe MOJIy4aeM pa3/iesieHue Ha TPU TPYIIIbL:

o X — pecypchbl cO CTaOWJIBHOM BEJIMYMHON MOTPEOJEHHS U BBICOKOMN
TOYHOCTBIO IPOTHO34,

o Y — pecypchl ¢ U3BECTHBIMU TEHACHUUSAMHU NOTpeOIeHUs (Harpumep,
CE30HHBIMU KOJIEOAHUSAMH) U CPETHUMH BO3MOKHOCTSMHM NMPOTHO3UPOBAHUS,

o Z.— pecypcChl ¢ HEPETYJISIPHBIM NOTPEOIEHNEM, KaKhe-TU00 TeHIEHIUN
OTCYTCTBYIOT, TOUHOCTb IIPOTHO3UPOBAHMS HEBBICOKASI.

Pesyneratel ABC 1 XYZ anann3a MOKHO COBMECTUTh, TTOJTYUHB Pa3/ICIICHUE
Ha 9 rpymm, KoTtopble OyAyT XapaKTepu30BaTh PECYpChl MO OOOUM KPUTEPHSIM.
Takum o6pazom, rpymnma AX OyzeT comepxaTh caMmble BaXKHbIE peCypChl: Hauboiee
LEHHble W cTaOuinpHO moTpednsemble, a rpynna CZ — HauMeHee IIEHHbIE C
HEPETYJSIPHBIM TTOTpeOIeHrEM (pUCYHOK 3.72).
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Pucynox 3.72 — CoBMECTHBII aHAN3

3aganne: HeoOxommmo co3maTh CIeHApUi, KOTOPBIM KIacCCH(MUIIAPYET
TOBaphI 0 00beMy Tpojax Ha ocHoBe ABC-ananmu3a u Ha ocHOoBe XY Z-aHanm3a.
Jlanee HEOOXOIMMO COBMECTUTD PE3yJIbTaThl aHAIIN3a, Pa30UB TOBAPHI HA 9 IPYIIIL
[Tocne nmpoBecTH rpynmnupoBKy, MOJACUYUTAB, KAKO€ KOJTUYECTBO TOBAPOB IOMAJI0 B
Ty WJIA UHYIO COBMEUIEHHYIO TPYIIITY.

Ha BrIxXO/1€ cCrieHapusi MbI IOJDKHBI IOMYYUTh J1Ba HAOOpa JaHHBIX: TPYIIIBL, K
KOTOPBIM OTHOCHUTCS Ka)Jbld TOBAp, U KOJIMYECTBEHHOE paclpe/iesieHue TOBApPOB
110 COBMEILIEHHBIM rpynnaM (pucyHok 3.73).

rpynna rpynna TOBapoB

Pucynok 3.73 — IloctaHoBKa 3aaHus

B Hamewm cueHapuu Mbl OyZeM HCIONb30BaTh YK€ FOTOBbIE KOMITIOHEHTHI
ABC-ananuza u XYZ-ananu3za u3 6uodanorexku Loginom Silver Kit.

NmmopTupyem ¢aiin sales.lgd ¢ uctopueii mpoaax Hammx ToBapoB. [laHHbIC
JETATU3UPOBAHBI O THEH.

bubmmnorexka Loginom Silver Kit siBnsieTcst OTKpBITO, Bce €€ KOMITOHEHTHI
JOCTYITHBI M Y€pE3 BBIITOJIHEHHUE Y3JI1a, U KaK POU3BOIHBIE KOMIIOHEHTBHI.

Jlo6aBuM mnpousBoaHbIM KomMnoHeHT ABC-aHanu3 B 00JacTb MOCTPOCHUS
CLEHapusl ¢ NOMOIIBI0 neperackuBaHus. Ilepeganum Ha BXOJ HalW JAHHBIE U
MepenieM B HACTPOMKY NOpTa.
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B o6mmem cinyuae qiist ABC-ananuza HeoOxoauMo Bcero fBa 1nojsi: O0beKT u
IMoka3aTteanb. Takum 00pa3oM, MaHHBI KOMIOHEHT MOXXHO HCIOJB30BaTh IS
aHaIHM3a JIFOOBIX CYITHOCTEH: KIIMEHTOB, TOBAPOB, MTOCTABITUKOB U T.JI. — 110 JIFOOBIM
MOKa3aTessiM, HampuMep, CyMma, KOJHWYECTBO, Mapka. [7aBHOE — NpaBHIIBHO
yKa3aTh COOTBETCTBHSI ITOJICH. Y HAC B KaueCTBE 00BEKTa aHaJIM3a BHICTYIIAET TOBAp,
a B KayecTBE IOKazaTelid — cyMMma ero mpojaax. [IpoctaBUM COOTBETCTBUE H
COXpaHUM HACTPOMKH.

Tenepb NOCMOTPUM MOPT MEPEMEHHBIX.

311ech 3a1at0TCs rpaHulbl rpymit A ¥ B. I'panuiisl rpynn — 3To 3Ha4€HHUs, 10.
pe3ysibTaTaM CpPaBHEHHUS C KOTOPBIMM JIOJ €M HAKONHUTEIBHOIO HWTOra IO
MOKAa3aTelt0, 00BEKT MOMAIaeT B Ty WM HHYIO rpyiry. [1o yMom4aHuio OHU paBHBI
80% u 95%.

Eme omuH pacnpocTpaHEHHBId BapuaHT — KOTJa B Ipynmy A IONaaaroT
00BEKTHI, KOTOpBIC BHECTH BKJaa B pe3yabTaT 50%. YcTaHOBUM TI'paHUIIBI, KaK
MOKa3aHo Ha pUCYHKE 3.74, 1 COXpaHUM HACTPOMKH.

+: & & | Y ounstpaums

MeTka Nmsa HasHayeHune 3HaveHne

MpaHuua rpynnsi A, % Boundi1 He zapgaHo 50,00
MpaHuua rpynnbi B, % Bound2 He zapgaHo 80,00

Pucynok 3.74 — Ilpumep Hactpoiiku y3na ABC-ananu3 (OTKpBITBIN y3€m)

Msbr rotoBel Kk mpoBeneHuto ABC-ananusa Hamumx KIWEHTOB. BrImosHUM
y3ein. [locMoTpuM Kakue JaHHbBIE MBI TOJIYYUJIM B BEIXOIHOM MopTe. Beero B Halem
HaOope okazanochk 1 166 TOBapoB, I KAKIOTO U3 HUX MOACUYUTAH BKJIAJl B OOIIYIO
CyMMY NPOJIaXK U ONpe/IesIeHa IPyna.

Teneps Ham HyeH KOMITIOHEHT XY Z-aHajm3. J[00aBUM COOTBETCTBYIOIIUN
MIPOU3BOIHBIA KOMIIOHEHT B 00JIaCTh MOCTpOeHus clieHapusa. Hactpoum BxonHON
OPT.

Ha Bxox TpeOyrorcst Takue xe noisi, kak u st ABC-ananuza. B namem
CIy4ae Mbl NPOCTABUM TAKHE K€ COOTBETCTBUS, HO B IIEJIOM MOXHO MPOBOIUTH
ABC-aHanu3 1o oJHOMY IoKa3aTento, a XY Z — 1Mo Ipyromy.

B nepemeHHbIX TOXE 3aiat0Tcsl rpaHulbl rpyim. CTaHgapTHbIE 3HAYEHUS —
10% nmna rpynn X u 25% nns rpynmel Y. He OyneM MeHSTH MX W COXpaHUM
HacTpoiiku. Beimomnum y3en. [locMoTpuM BbIXOJHBIE AaHHBIE. 34ECh KpPOME
IPYIIIBI IPUCYTCTBYIOT CPEeIHEE 3HAUCHHE U KOA(DPUIIMESHT BapHaIlUU MO KaXKIOMY
KJIUCHTY.

Nrak, mbl monyunnu pesynbratel ABC n XVY7 ananmsa, Tenepb HaM HYKHO
CBECTH 3TU pe3yJIbTaThl B OJIMH HAOOp JaHHBIX. Bocmonb3yeMcs y3710M CIHUSTHUS
(pucynok 3.74). Ilonaagum Ha €ro BXOAbI HAIIIM JIAaHHBIE U HACTPOUM MOPTHI.

213



ABC-aHanus (OTKphIThIM y3en)

[aHHble no io CnusHue
npogamam -
. . i
.{:l D XYZ-aHanus (o
TKPLITBINA y3en) D

Pucynok 3.74 — [Ipumep noctpoeHue crieHapus

B utoroBom Habope HaM He MOHAAO00ATCA 3HAUCHHS TMOKa3aTels M BKIIAJA,
Hac MHTEPECYET TOJBKO NMPUHAMICKHOCTh TOBapa Tpynme. BoiienuMm HEHyKHbIE
MoJisi U yAanuM ux C¢ noMombio. kimaBumu Delete nHa knaBuatype. Kpome toro
NeperuMeHyeM ocTallbHble MoJii: O0beKT cHOBa HazoBeM Tosap, a I'pynma
nepenmenyem B I'pynna ABC.

AHaJIOTUYHBIM 00pPa30M MOCTYIIUM Ha BTOPOM TMOPTE.

HNanee HactpouMm y3en «Cnusaue». Cozmaaum cBsizb 1o noiwo Tosap,
OCTaBUB THUI OIEpalliu MO yMmMoJ4aHuio. Teneps B HaOOpe ISl KaXXIOro TOBapa
yKazaHa €ro Trpymnma mno Kaxiaol u3 kiaccuduxanuit. OcCTasioch MOTYyYUTH
COBMEILICHHBIE TPYIIbI U MOJCUYUTATH KOJIMYECTBO TOBAPOB, KOTOPOE IMOMAJIO B TY
WJIU UHYIO TPYIIITY.

Jlanee Bocmonb3dyeMcsi komrnoHeHToM KagnbkyasaTop. B HacTpoiikax ysna
co3/auM CTpokoBoe mosie CoBMeCTHas rpymia, B KOTOPOM 3allUIlieM BhIpakKeHUE,
Kak MOKa3aHoO Ha pucyHke 3.75.
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Bupaxenns  fiv (v & o~ v Q1@ [ MpepnpocMoTp... | AND OR NOT XOR | = < < > <= >= |99 “” 3

Mma MeTka GroupABC+GroupXYZ

Mons/MepemeHHble dunsTpaums Y  Cnwcok dyHKUMA | DunbTpaums Y Kateropunu v
Nms MeTka Abs (AprymeHT
AbsErr (AprymenT1, AprymeHT2

AddDay ([lata, KonuuecTeo

Mons ~

GroupABC Mpynna ABC AddMonth (data, KonnyecTtso

GroupXYZ Ipynna XYZ AddQuarter (flaTa, Konuuectea
AddWeek ([lata, Konuuectse
AddYear (Nata. Konuuyectro

-

Pucynok 3.75 — ITpumep nacTpoiiku y3na Kanpkynstop

Ha BbIxome mosydyaeM niepBbld U3 HYKHBIM HaM HaOopoB. [lanee
BOCIIOJIB3yEeMCSl TPYNIUPOBKOW. B HacTpoiikax y3na none CoBMecTHasi rpymnma
no0aBuM B rpyiisl, a nojie ToBap — B moka3zarenu ¢ arperauueii Koanmvecrso. Y3en
Ha3oBeM CraTucTHKa 10 rpynnaM. CoxpaHuM W3MEHEHHMS U BBIIIOJIHUM y3€ll.

Ha BbIxOz€e momydnm Bcero 7 rpyIim, Cpeau HAIUX KIMEHTOB HE OKA3aJIOCh
TeX, KTO He BXoAuT B rpymnmsl AX u BX.

Urak, mbr nposenu coBmemeHHbll ABC-XYZ ananu3 u noacuyuTanu
CTAaTUCTUKHU 110 TpymIaM. Eciy naHHbIM aHAIU3 IPOBOAUTCS IIEPUOJUYECKHU, UMEET
CMBICJI CBEPHYTbH BbIJCJIEHHBIE y3JIbl B TIOAMOJIETb U HACTPOUTH €l MOAU(PUKATOP
noctyna. Toraa ee MOXHO OyAeT MCHOJIB30BaTh U€pe3 BBINOJHEHUE Y3J1a, YTO
IIO3BOJIUT JIETKO CPAaBHUBATh, PE3yJIbTaThl aHAIM3a B pa3Hble nepuoasl. Co3naaum
TaKyo MMOAMOJIEIb.

[lepeiinem B HaCTpOMKY MOAMOJENH 715l AOOABIEHUS MTOPTOB.

Ha nmanHBIii MOMEHT MOPTHI NMEPEMEHHBIX, B KOTOPBIX 3aJal0TCS T'PAaHUILIBI
IpynI, OKa3ajuch BHYTpHU. Eciii TpaHUIBI Ipynn MEHAThCA HE OyayT, MOKHO
OCTaBUTh BCE KaK €CTb, HO JIy4ylle IPEAYCMOTPETh BO3MOXKHOCTHb 3aJaTh HX
CHApYXKH.

Kpome Toro, kKak Mbl BUEIH, HA BBIXO/E Y3J1a IPYIIIIUPOBKU MOTYT OKa3aThCs
HE BCe IpynIbl. PEKOMEHTyeTCs HCT0Ib30BaTh MOJHBIM CIUCOK TPYIII, YTOOBI ObLIO
MPOILE OTCJIEKUBATH MEPEXOAbl MEXKIAY TPYIIIaMH BO BpPEMEHHU. TaK Kak TpyIIl
HEMHOT0, MX 3HAYEHHUS MOYKHO 3a/1aTh B IEPEMEHHBIX.

Jlo6aBuM Ha BXOJ€ /iBa OpPTa MEPEMEHHBIX, a Ha BBIXOJI€ — JIBa TaOJUYHBIX
1opTa " 3aJaJuM UM METKH, KaK IMOKa3aHo Ha pucyHke 3.76. [lonMonens Ha30BeM
ABC-XYZ ananmus.
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1 MNepemectnTsb BBEPX MepemecTUTb BHM3

Nmsa MeTka Tun
Bxopgbl + ~
<YHUKQ/IbHOE> MNpogaxu Tabnuuya
<VHuKansHoe> nEpeMeHHbIE‘ nepE‘MEHHb\E‘
<VHUKanbHOe> Cnncok rpynn MepeMeHHble
Beixogbl +: A~
<VHuKkaneHoe> [pynnbi Tabnuua

Pucynok 3.76 — [Ipumep Hactpoiiku y3na [Tonmonens (ABC-XYZ ananus)

Hactpoum noptsi.

Ha TtabGnauunoM Bxoae ynanuMm HeHyxHoe mojie Jlara. OcTalibHbIE MOJIS
octaBuM. Tak Kak MbI pelllaéM KOHKPETHYIO 3a/audy, He OyJleM 3a/laBaTh IMOJSIM
abCTpaKTHBIE METKH.

Ha Bxone [lepemeHHbIE CO371a1UM BEIIECTBEHHBIE TIEPEMEHHBIC JIJIS yKa3aHUs
rpaHull yKa3aHus rpynn (pucyHok 3.77).

+ 11 & & @| | Y dunstpaums

MeTka Nma HasHayeHwe 3Ha4yeHne
IpaHuua rpynnel A, % GroupABound He 3agaHo 50,00
IpaHuua rpynnsl B, % GroupBBound He zagaHo 80,00
Ipanuua rpynnsi X, % GroupXBound He zapaHo 10,00

Pucynok 3.77 — IIpumep HacTpolika BxoaHoro nopta I[lepemenHble y3na
[Moamonens (ABC-XYZ ananug)

Ha nocnegnem Bxoae — Cnucok rpyImm — cO34auM JI€BATh IEPEMEHHBIX, B
MMEHa, METKA U 3HAUYCHUS KOTOPHIX 3alMIlIeM HAaUMEHOBAHUS TPYIIII
(pucyHok 3.78).

S VR @ |@ | Y ounstpaums
MeTka Nmsa HasHayeHue 3Ha4yeHne 0]
AX AX He zapaHo AX
AY AY He 3apaHo AY
AZ AZ He zapaHo AZ
BX BX He zapaHo BX
BY BY He zapaHo BY
BZ BZ He zapaHo BZ
cX cX He zapaHo cX
cY cY He 3apaHo cYy

Pucynok 3.78 — IIpumep HacTporika BxogHoro nopra CIuCcoK rpyni y3ia
[Toxmonens (ABC-XYZ ananus)
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Boiinem B mogmonens. C mepBoro mopra NepeMeHHBIX MOJaAUM JTaHHbBIE Ha
NOPTHl C TPaHHUIIAMU TPYHN W TPOBEPUM, YTO COOTBETCTBHSI YCTAaHOBUJIMCH
KOPPEKTHO.

Hanee mno3aboTUMcs O TOM, YTOOBI MOJYYUTh IOJIHBIA CIHCOK T'pYMII.
Jlo6aBuMm B crieHapuii y3en Ilepemennbie B Tadauny (pucyHok 3.79).

B BbIiAiTM U3 NnogMogenu

ABC-ananwu3
(OTKPBITBIA ...

,

o O O O

CoBmMecTHasa
rpynna Cratuctuka
no rpynnam

I 0 0

CnuaHune

XYZ-aHanus (o
TKPBITBIA y3en)

,

g i
[ :

[epeMeHHble B
Tabauuy

Pucynok 3.79 — [Ipumep noctpoeHus clieHapus

B Hactpoiikax y3na IlepemeHHble B TaOJMIly NEpPEMEHHBIE 3alUIIEM B
cTpoku. Ha BbIxoJie mostygaem HaOOp JaHHBIX CO COUCKOM TpyIIII.

Jlanee CHOBa BOCHOJB3YyEMCS CIMSHMEM, Ha BXOAbl KOTOPOTO MOJAIUM
CIIMCOK TPYIII M CTaTUCTHKU No rpynmnam. Hactpoem ero mepssiid mopt. B mone
Metka nepeumenyem B CoBMecTHasi IPyNIa, a OCTAJIBHBIC MOJSA yAAINM — OHH
HaM He MOHaA00sTCs.

B HacTpolikax camoro ysma BbIOEpeM JIEBO€ COEJUHEHHE [0 TIOJI0
CoBMecTHas rpynmna. Y3ibl CIUSHUNA IepeuMeHyeM, YTOObl TOUYHO 3HATh, 38 KaKue
JeUCTBUSI OHU OTBevaroT (pucyHok 3.80).
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‘5 BbIiATK U3 nogMoaenu

ABC-aHanus
(OTKPBITBIA ...

CTaTUCTUKa
XYZ CoBMecTHan no rpynnaM
rpynna

XYZ-aHanws (o
TKPbITBIN ysen

£

=1

p—

e

S

| | R

MepemeHHble B +CTAaTUCTUKA

Tabnnuy
T "nh

—>[]

Pucynok 3.80 — IIpumep noctpoeHus crieHapus

Teneps Ha BBIXOJE y3JIa Y HAC IMOJHBIM CHHUCOK rpynil. MOXHO OCTaBUTh
3HAYEHHUS JJIs1 TPYIIL, B KOTOPBIX HET KIMEHTOB, ITYCTBIMH, & MOKHO 3aIlIOJIHUTh UX
HYJISIMM C TIOMOIIbIO KOMITOHEHTa 3aMeHa. Mbl OCTaBUM BCE KaK €CTh.

[Toganum BBIXOJHBIE HAOOPHI JAaHHBIX HA COOTBETCTBYIOIIME BBIXOJIbI
noamoaenu. Ha Bropom Bbeixone mnone Tosap|KoaumvecTBo mnepermeHyeM B
Kosn4yecTBO TOBApOB.

B pesyinbTare Ha IEpBOM BBIXOJI€ ITOAMOIEIIN TOJIYYUIIA TPYIIIBI IO KAXKIOMY
TOBAapy, a Ha BTOPOM — KoaumdecTBO TOBapoB B ABC-XYZ-rpymmax. MoxHO
HACTPOUTH HA JAHHYIO MOJAMOJENb Yy3€Jl BBIIIOJHEHUS U CPABHUBATH PE3YJIbTATHI
aHajgu3a 3a pas3Hble MEPUOAbl, TAKUM O00pa3oM OTCIIC)KUBAHUS TEPEMEIICHUS
TOBapOB MEXKy IPyHIIaMH.

3.12. IlpakTuueckoe 3anaTne Nel4 «Ouenka ToBapHoro noprdesas»

B kauecTBe BXOIHBIX JAHHBIX JUIsl aHadW3a NpPEIOCTaBJIEHBbI ABa Halbopa:
AccoprumeHT ToBapa.lgd u Ilpoaaxku nmo yexam.lgd.

AccopruMeHT TOBapa.lgd — yTBEepKIEHHBIN K 3aKyIIKE U NMPOAAXKE CIUCOK
TOBapOB, PA3JCICHHbIA MO TOBAPHBIM IpymnaM W noarpynmnaMm. Habop maHHBIX
conepkut nojsti: Aptukyi; HaumenoBanue ToBapa; ToBapHas rpynna; [loarpynma.

IIponaxku nmo 4yekam.lgd — ucropuueckue gaHHBIE MO Mpoaaxkam. Habop
JaHHbIX conepxkut nons: Jlata; Yek; Aptukyin;, KonnuectBo u LeHa.

JIaHHBIE OTHOCSITCA K CETM MAara3uHoOB JETCKUX TOBAPOB.

3ananue: Bam HeoOxoaumo pa3padoTaTh ClieHapuii, HA OCHOBAaHUH PACueTOB
KOTOPOrO0 MOXHO OyJEeT NMPHUHSTH PEIIeHHE O BhIBOJIE TOBAapa M3 acCOPTUMEHTA
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npeanpusTys. st IpuHATHS pelieHuss HeoOXoauMa ciaeayromas nHdopMalus 1o
KQ)KJI0M TOBAPHOM IMO3UIIUU:

° JlaTa IEPBOM MPOJAXKU U aTa MOCIETHEN MPOIaXKH;

° JI0Jisi B 00bEME MpOJax MNOArPYNNbl TOBapa, pacCUMTaHHAs IO
BBIPYYKE, MOJIYUYCHHOM C IPOAAK;

° YHUCJIO YEKOB MO0 aPTUKYITY — KOJTMYECTBO YEKOB, B KOTOPBIX BCTPEUAJICS
JaHHBIN apTUKyJI. [lonydyeHHOe 3HaueHHe TOKHO ObITh YKa3aHO B MHTEpBaIax: A0
10; ot 10 1o 50; ot 50 mo 100; ot 100 10 200; ot 200 mo 300; ceeime 300.

PesynpraT paboThl creHapuss — HAOOp MAaHHBIX, COACPXKAIIMK TaKyIO
nHpopmaruio.

OoOpaTuTe BHHUMAaHHE: NIPU OTBETE Ha IEPBBIM BOMPOC TECTa IO JTAHHOMN

3aJa4e CIyIIaTeIN 4acTo OMIMOA0TCs, TaK KaK HE BCE YUMTHIBAIOT B ClieHapuu. B
TecTe OIIMOKH HET, Oy/IbT€ BHUMATEJIbHEE MTPHU pa3pabOTKe CLEHAPUSI.

3.13. IIpakTnueckoe 3ansaTue Nel5 «Marpuna nepexoaa»

Han Ha6op nanubix Knaccndukauusa kamenron.lgd, B Hem npejacTaBieHa
uHpopMaIusl MO JAUMHAMUKE HW3MEHEHHs Kiacca MPEeANnOYTeHUN MMOCTOSHHBIX
KJIIMEHTOB C TEYCHUEM BPEMEHHU K MpejjaracMbiM TumnaMm yciayr. HaGop maHHbIX
COCTOMT U3 CIEAYIOMIMNX MOJICH:

o Kon Kumentra — wuneHTUQUKATOp KIMEHTAa B YYETHOW CHUCTEME
IIPEAOCTABIICHUS YCIIYT;

o KBapran — BpeMeHHOW nepuoa, B KOTOPOM OIPENEISIICA KJace
KJINEHTOB;

° Kuace — mprucBOEHHBIN KJ1acC NPEANOUYTEHNN KIIMEHTA.

3ananme: HeoOxoammo co3gaTh cleHapui, (QOPMUPYIOIIMA MaTPHILY
nepexoa, B KOTOpoil OyIyT CpaBHUBATHCS MPEAOUTECHUS KIIMEHTOB B IEPBOM IOy
(ato monubie 12 mecseB 2016 roga) ¢ nocneayrommm (rosHeie 12 mecsies 2017
roja). Jjist 5TOro CTpouTCsl KpOCC-TabIuIa, B CTOJIONAX KOTOPOM OTKJIAIbIBAKOTCS
KJIACChI MPEANOYTEHUI 32 MPEABITYIIHNIA IEPUOI, @ B CTPOKAX — 3a MOCIEAYOIINH.
BHyTpH TaGHIIBI BEIBOAUTCS IPOIICHT KJIMEHTOB, U3MEHUBIITNX B TCUCHHE BPEMEHU
CBOM MpeanouTeHus. BHenHuit Bu Kpocc-tabuiibl IpeacTaBieH Ha pucyHke 3.81.
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MNMepuoAa 1 (NpeabLIAywWIA)

Mepuon 2

(nocneayrowmii) AKTMBHbIE YacTUYHbIE HENOCTOSIHHbIE Ges
npuBepxXeHLUbl NpUBEpXeHLIbI NpPUBEpPXeHLUbI npeanouTeHWin

AKTMEHGIE
npUBepXeHLbl

YacTUYHbIEe
npUBepKeHLbl

HENOCTOAHHLIE
npUBepXeHLbI

6e3 npeaAnoYMTEHUA

Pucynok 3.81 — Buentnuii Bua Kpocc-TabIUIIbI

PaccMoTpuM mpuMmep MHTEpHpeTaluM 3HAYEHUM MaTpHlbl Iepexoaa IMpH
NepeceyeHn ! CToI0na «0e3 MPeAOUYTEHUI U CTPOKU «aKTUBHBIE MPUBEPIKEHIIBD)
— 3TO OpaHkeBas suciika (pucyHOk 3.82). B ykazanHol suelike OyAeT OTpakeH
MPOIIEHT KJIMEHTOB, KOTOpbie HE uMenu B nepuonae 1 (2016 rom) HUKAKUX SBHBIX
MPEANOYTEHHUH 110 OKA3bIBAEMBIM YCIIyraM, HO YETKO ONPEAEIIUINCH B TEYEHUE ro/1a
CO CBOMM BBIOOPOM M CTaJIM aKTUBHBIMU IpUBEpKeHIIaMU B niepuoze 2 (2017 ron).

MNMepuop 2
npHUBepXeHLbl NpUBepXeHLbl NpPUEEpPXeHUbI npeanoJYTeHWi
aKTMBHbIE
npUEepXeHLb]

YacTUHHEIE
npUBepXeHLibl

HEeNoCTOAHHbIE
npuBepXeHLbl

6e3 npeaAno4YTEHWA

Pucynok 3.82 — MInTepnpeTalius 3HaYEHUN MAaTPHUIIbI TTIEPEX0/1a MPU MePECCUCHUN
cToJIONa «0e3 MPeNOUYTEHU» U CTPOKU «aKTUBHBIC TPUBEPIKECHIIBD

PaccmoTpum nmpuMmep 3anosiHeHUs: MaTpulbl niepexona. [Ipenmnonoxum, 4ro
HaIllMMH yCIIyraMy Ha TPOTSHDKEHUU JIBYX JIET MOCTOSIHHO MoJib3yeTcst 100 KITMeHToB.
N3 wmx B mepuome 1 akTUBHBIX TpuBEepkeHIeB Obuto 10 W YacTHYHBIX
npuepkeHueB — 90. B nepuone 2 u3 10 akTUBHBIX NPUBEPKEHLEB 2 MEPELLIN B
YaCTUYHbIC, & W3 YACTUYHBIX MpUBEp>KeHUEB 18 KIMEHTOB cTamu aKTHUBHBIMH.
3anoaHuUM MaTpully nepexoja (pucyHok 3.83).
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8/10100% = 80% 18/90*100%=20%
20% 80%

Pucynok 3.83 — Marpuna nepexona

OcHoBHBIC TPEOOBAHUS K CO3/ITaBAEMON MaTPHIIE TIEPEX0/1a:

1. [Mpenpinymumii mepuos — TEPBBIA TOJ OOCIY)XHBaHHS KJIHEHTOB;
NOCJIE YOI IEPUOL — CIAEAYIOIIHM IO,
2. B npenocTaBieHHBIX JaHHBIX Ka)KIbli KIIMEHT KlaccupUIUpyeTcs pa3

B KBapTall. B 3aBUCUMOCTH OT MOKYIA€MBIX YCIyI' OH MOJKET II0IIaJaTh B pa3HbIC
KJIACChI, HO JIJIS TIOCTPOECHMSI MaTpHULbl MEepexo/ia eMy HEeOOXOIUMO MPHUCBOUTH
HaMMEHEe KaTerOpUYHbIA KJIacc MPEeANnOYTEeHUH 3a KaxIblil nepuon (rox). Kiaccor
YHOOPSAIOYMBAIOTCA CIEAYIOIIMM O0pa3oM MO KATerOpUYHOCTH: | — aKTHBHBIE
MPUBEPIKEHIIBl (CaMblii KaTErOpUYHBIN); 2 — 4YacTUYHBIE MPUBEPXKEHIIBI, 3 —
HENOCTOSIHHBIE TIPUBEPIKEHIIbI; 4 — 0€3 MpeAnouYTeHni (HauMeHee KaTerOpUYHBIi).

3. Bremne co3gaBaemas marpuia rnepexoia I0/KHA UMETh BUJ TAKOH
&Ke, Kak oToOpaykaeMasi Bbllle Kpocc-Talauiia. 3HaUeHUs €€ CTPOK JOJKHBI UJITU B
TOM K€ TTOPSIKE.

3.14. IIpakTuueckoe 3anaTue Nel6 «MaccoBblil pacuer arperaToB»

Han waGop nanubix busjumnr.dgd, B HeM mpeacTaBieHbl MPeIBaPUTETHLHO
arperupoBaHHbIC MECSYHBIC JaHHBIE O MOTPEOJCHUU TEIEKOMMYHHUKAIIMOHHBIX
yeayr (3a tpu Mmecsna). [locne noneit KIMEHT KO/ u MECSI caenyror 30
pPa3JIMUHBIX TMOBEACHYECKHX [IOKAa3aTesield: KOJMYECTBO OTIIPABICHHBIX SIS,
JUTUTEILHOCTh BBI30BOB, 00beM GPRS-Tpaduka u T.n. Becero B BbIOOpKE 0KOJIO
320 000 3amuceit mo 106,5 TeicsSiuaM KJIUEHTOB.

3aganme: B mpouecce MOCTPOCHHS AHATUTUYECKOM OTUYETHOCTH, a TAKXKE
MOJIeNIel OMUCATENbHOW W TPEACKA3aTeNbHON aHAJIUTHKUA TpeOyeTcs HWMeTh
arperupoBaHHOE MPEJICTABICHUE O MOPTPETE KIMEHTA Ha ONPEICICHHBIA MOMEHT
BpeMeHU. C 3TOH LENbI0 €ro «IEepUOJANYECKUE CPE3bl» (IHEBHBIC, MECSYHbIE,
KBapTaJbHbIE U T.I.) JOMOJHUTEIBHO arperupyroTcsi. Bapuantel arperaiiuu MoryT
ObITh pa3HbIMU: OT MPOCTHIX (CyMMa, CpeAHee...) IO CIOXHbIX. Yalie Bcero
ucrnonb3yercs: BapuaHT CpeaHee — CpelHsAs MNPOAOHKUTENIBHOCTh Pa3roBOPOB
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a0OHEHTa, CpeJHee 4YHUCIO TMO3ULUNA B YEKe, CPEeIHEe YHCIO JHEeH MEXIy
IPOCPOYKAMHU.

TpeOyercs mist kKaxgoro kiaueHTa 1Mo Kaxkaomy u3 30 MOBEIEHUYECKHX
MOKa3aTesend pacCuUnTaTh:

o Munumywm;

o Makcumym;

o Cpennee;

o Cymma.

B nanHOM ciiyyae 3agaya mpocTasi, U €€ MOYKHO PEUIUTh HECKOJIbKUMU
CII0COOaMHU.

B cnyudae ¢ pacueTrom Ooiiee CIOXKHBIX arperatoB CTaHAAPTHBIX BapHAHTOB
y31a I'pynnupoBka OyJaeT HETOCTaTOYHO, U MPUIETCS MPOU3BOINUTH BHIYUCICHUS
B y31e Kanbkyasitop. Ilpu pazpaboTtke ciieHapust 0OpaTute Ha ’TO BHUMAaHUE.
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I'masa 4. BU3YAJIM3ALIUA JTAHHBIX
4.1. BBegeHue B BU3YyaJIU3a1UI0

OnHOolt W3 BaKHEUIIMX COCTaBISAIONINX AaHAJIWTUKUA JAaHHBIX SIBIISETCS
BU3yaJM3alusi — TMIPEACTaBICHUE JJAaHHBIX B BHJE, KOTOPBIA oOOecmeunBaeT
HauOosee 3¢ PeKTUBHYIO pabOoTy Mojb3oBaTens [4].

Crioco0 BH3yanu3aIiy JODKEH MaKCHMAaJIbHO TMOJTHO OTPaXKaTh MOBEICHUE
JAHHBIX, COJICPKAITYIOCS B HUX MH(GOPMAIIHNIO, TCHICHIINH, 3aKOHOMEPHOCTH M TaK
nanee.

[Ipu »sTomM BBIOOp cmocoba BH3yalu3alldd 3aBHCUT OT XapakTepa
UCCIIEAyeMbIX JAaHHBIX M OT 3aJayd aHaiu3a, a TaKkkKe OT MPeANOYTCHHNA
M0JIb30BATEIS.

MHorue CBSI3bIBAIOT BHU3YaJIM3AIMIO0 TOJBKO C HHTEpIIPETAIlMEeH, OIIEHKOM
KauecTBa U JJOCTOBEPHOCTH pe3yabTaToB aHau3a. OJTHAKO 3TO B KOPHE HEBEPHO.

Ha mpaktuke B mpoliecce aHaiam3a JaHHBIX IT0JIh30BaTEIh HEMPEPHIBHO
paboTaet ¢ pa3MUYHBIMU BU3YyaIH3aTOPaMH.

Ha pa3HbIX 3Tamax aHaTUTHYECKOTO MpOIecca BU3YyaTH3aIlUsl UCIIOIb3YeTCs
JUTSL TOCTUKEHUS CIIEIYIONIUX 1IeJIed U pellleHus CIeAyomuX 3a1ay (pucyHok 4.1):

MopgenuposaHue

]

Pucynok 4.1 — Dransl aHamMTHYECKOTO ITpoLiecca

o Busyanuzaiuss uCTOYHMKA: WACHTU(UKALMS; OIEHKA KadecTBa;
BBIJIBJKCHUE TUIIOTE3.

o Busyanuzamusi 3arpy>keHHOW BBIOOPKH: TIpPOBEpPKAa Pe3yJbTaTOB
3arpy3Ku; OIleHKa KauecTBa JaHHBIX.

o Busyanuzaiusi 1aHHBIX MNpeaoOpaOOTKU: TMpOBEpKa PeE3yIbTaTOB
penoopadOTKU; OIleHKa TOTOBHOCTHU JaHHBIX K aHAN3Y.

o Busyanuzaius MIPOMEKYTOUHBIX pPE3YyJIbTATOB: MpoBEpKa
KOPPEKTHOCTH MOJIeJIel; KOHTPOJIb MPAaBUWIBHOCTH PE3yJIbTaTOB.

o Busyanuzaiusi pe3ysibTaToB aHaiu3a: UHTEPIpETalus pe3yJbTaToB;
OILIEHKA JIOCTOBEPHOCTHU PE3YJIbTATOB.
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B ucrounuke Tpedyercs BU3yaJdbHO OLICHUTH: XapakTep, TUI U MOBEACHHE
JAHHBIX; JMHAMMYECKUN JUana3oH 3HAYE€HMM; CTENEHb TIJIaJKOCTH; HaJu4ue
($akTOpOB, CHIKAIOIIMX KAayeCTBO [aHHBIX, TaKUX KakK IIIyMbl, aHOMAJIbHbIC H
IIPOINYIICHHBIE 3HAYEHUS.

BusyanbHblli aHaW3 TO3BOJIAET: YBUIETh, COOTBETCTBYIOT JIM JIaHHbIC
O’KHJIAEMBIM; OLICHUTh CTENEHb MPUTOJHOCTH JAHHBIX K AHAJIN3Y; BBIIBUHYTh
TUIIOTE3bl O 3aKOHOMEPHOCTSX IPOLIECCOB, ONMKUCHIBAEMBIX TaHHBIMH; ONPENCIINTD,
KaKue BUJbI OYUCTKU U TIPEe100padOTKH HEOOXO0AUMO MTPUMEHUTH K JAHHBIM.

Kpome Toro, Buszyanusanuss MCTOYHUKOB JIaHHBIX ITO3BOJIAET OIPEAECIUTH
METOJ 3arpy3KH JaHHBIX B QHAJIMTHYECKUN KOHTYpP M MapaMeTphl, KOTOpPbIE MpHU
3TOM JOJKHBI ObITh HCIIOJIB30BAHBI.

Hampumep, ayis KOppeKTHOW 3arpy3Kd J@HHBIX M3 TEKCTOBOro (aitna c
pasaenuTenasiMi  HeoOXOJUMO TNPAaBUJIBHO OINPEACIUTh CHUMBOJ-Pa3IEIUTEND,
UCIOJIb3YEMBIN (popMaT JaThl 1 BPEMEHH, PACIIOIOKEHHE 3ar0JIOBKOB CTOJIOLOB U
TaK gajee.

JIns BU3yanu3anuy UICTOYHUKOB JAHHBIX MOKHO MCITOJIb30BaTh MPHUIIOKEHNUS,
B KOTOPBIX OHHM ObUIM co37aHbl (TekcToBble penakTopbl, CYBJI, snekTpoHHbIC
Tabnuubl U Tak jganee). Kpome Toro, aHaiuTUyecKwe IUIAT(GOPMBI COAEpXKAT
COOCTBEHHBIE CPEJICTBA MPEBAPUTEIHLHOTO TPOCMOTPA UCTOYHUKOB JIaHHBIX.

ITocne 3arpy3ku AaHHBIX U3 MEPBUYHOTO B LEHTPAIM30BAHHBIN MCTOYHUK
(XpaHwWiIHIlE WIK BUTPUHA JIaHHBIX, ONIEPATUBHBIN CKJIa] naHHbix, MDM-cuctema
U Tak jganee) paboTa ¢ BBIOOPKOM TakXke HAYMHAETCA C BU3YaJIbHOI'O aHAIU3A.
OpaHako Tenepb ero ey, 3aJa4l U METOAbl OyAyT APYTUMH (pUCYHOK 4.2).

* HE NOABUNNCHE MW NPONYCKK] CTeneHb rNagKocCcTH, * BbIBOAbI O

* COXpaHunack N1 CTPYKTYpa + Hanu4Me WyMoB, BelbpocoB; uenecoobpasHocTy
CTPOK 1 cTON6LOE. * NOWCK pparMeHToB ¢ LAl TS L

MckaweHWe MOXeT NpousoiTu HEKOTOpbIMU 0cOBEHHOCTAMMY; WHbIX B1UAOB ETL-

13-33 HECOOTBETCTBMA THMOB + U3yYeEHMe CTATUCTHK: onepauni.

AaHHBIX, HEMNPaBU/IbHON MWHWManbHOro/MaKCMManbHOro

HacTPOWMKM NapaMeTpoB 3Ha4YeHUI, gncnepcnu,
3arpyskv u T.4. CpefHEKBaAPaTUYECKOTO
OTKNOHEHWA U T.4,.

Pucynok 4.2 — Busyanu3zanusi JaHHBIX, 3aKPY>KEHHBIX B aHATUTUYECKHUM LIEHTP

CroxHble aHAIUTUYECKUE TPOLEAYPHl SBISIIOTCS MHOTOIIArOBBIMH, T.€. B
MpoIECCe aHaldu3a K JaHHBIM MOCJIEI0BATEIbHO MPUMEHSETCS HECKOJIBKO
aNropuTMOB WM Mojened. Hampumep, cHayana [maHHbBIE MOJBEPraroTCs
penoOopadoTKe ¢ MEbI0 CTIKUBAHUS U KOJUPOBAHUS, 3aTEM K PE3YIbTHPYIOMIEH
BBIOOPKE MPUMEHSETCS Ta WU MHAs MOJICTh.
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[Ipu stom BhIOOpKa, popMuUpyeMas Ha BBIXOAE KaXKIOro airopurMa Wiu
MOJIETIN, MOXET MOJaBaThCS HA BXOJ CIEAYIOLIETO dTama o0paboTku. OueBuHO,
YTO €CJIM JIaHHblE, IMOCTYNHBIIME C MNPEABIAYIIEro 3Tamna, OKaXyTcs
HEKOPPEKTHBIMHU, TO JabHeNIas 00padboTka TepsieT cMbIci. [103ToMy 0ueHb BayKHO
IIPENYCMOTPETh BU3YAIM3ALUI0 MPOMEXYTOUYHBIX PE3YyJIbTATOB AHAJIU3a C LEJbIO
IPOBEPKU KOPPEKTHOCTH HUCIOJIb3YEMBIX MOJIENEN U alrOpUTMOB (PUCYHOK 4.3).

NcxoaHble
[aHHble

Anroputm 1

Anroputm 2 Anroputm 3

HeKoppeKTHble
NaHHble

Pucynox 4.3 — Busyanuzanusi TaHHBIX B MPOIIECCE aHATUTHYECKONH 00pabOTKH

[Tocre mosydeHHss KOHEUHBIX PE3yJbTaTOB aHAIUTHYECKOH 00pabOTKH Ha
TICPBBIM IIJIaH BBIXOJWT 3ajJladya MX MHTEPIIPETAIMUd M OICHKU JOCTOBepHOCTH. U
3/1eCh HE O0OUTHCH 0€3 BU3yalIM3allHH.

CrnenyeT 3aMETHTb, YTO, Ja)Ke €CJIU B IPOIECCe aHaau3a ObUTH MOJTYYCHBI
JOCTOBEPHBIC M IICHHBIC PE3yJIbTaThl, HEyJa4HbIH BBHIOOP BHU3yalM3allMd HE
MIO3BOJIUT UX WHTEPIIPETHPOBATh, YBHJIECTh B HUX 3aBUCHMOCTH M 3aKOHOMEPHOCTH
(pucyHok 4.4).

500 -
400 A
300 -
200 +

100 -

MoTpeGnexue 3n. aHeprun, KBT Yac
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Pucynok 4.4 — Buszyanu3zauus pe3ybTaToB aHAIM3a

B Hacrosimee Bpemsi B aHanuTuKe NaHHBIX M Data Science mcmonb3yercs
HECKOJIbKO JIECSITKOB OCHOBHBIX METOJOB BH3yain3aluu. Beibop wetona
OIIPENENAETCS] OCOOEHHOCTSAMU M XapaKTEPOM JIaHHBIX, CHEHU(PUKON periaeMoil
3alayd ¥, HAaKOHEL, MPEAIOYTCHHUSAMM IoJb30Bareisl. PaccMoTpum  MeTozsl
BU3YaJIM3al1H, IPUHSB 32 OCHOBY CIIEAYIOUIYIO Klaccu(pUKaIuio (pUCYHOK 4.5).

Pucynok 4.5 — MeTtojpl BU3yaau3aluu

MeToabl BU3yIIH3aLUU:

o Tab6anunbie n rpadpuyeckune. Kak npaBuio, Tabiuibl TPUMEHSIOTCS
B TOM cCllydae, KOrja II0JIb30BaTeN0 HEOOXOAMMO paboTaTh C OTAEIbHBIMU
3HAYEHUSIMHU JIaHHBIX, BHOCUTh M3MEHEHMsI, KOHTPOJIUPOBATh (OpMaThl JaHHBIX,
IPOIYCKH, MPOTUBOPEUMS U Tak jainee. ['paduyeckue MEeToAbl MO3BOJISIOT JIy4Ile
yBUAETh OOLIMI  XapakTep JaHHbIX — 3aKOHOMEpPHOCTH, TEHJEHIUH,
nepuoauyeckue usMeHeHusa. Kpome Toro, rpaduueckue wMeroabl Ooiiee
3(()EKTUBHO COMOCTABISAIOT JAaHHBIE: JOCTATOYHO TIOCTPOUTH TIpauKH JBYX
UCCJIeNyEMBIX IPOLIECCOB Ha OJIHOM CHCTEME KOOPJAMUHAT, YTOObl OLIEHUTh CTENEHb
UX CXOJCTBA U Pa3Inyus.

o OaHomepHble W MHOromMepHble. OJHOMEpPHBIE BHU3yalIH3aTOPbI
IPECTaBISIIOT HH(POPMAIUIO TOJIBKO 00 0OTHOM U3MEPEHHUH IAHHBIX, B TO BpEMs KaK
MHOTOMEpHbIE — O ABYyX uiu Oojee. Ecnu rpaduk mokas3blBaeT 3aBUCUMOCTh
CYMMBI MPOJIaXX OT AaTbl, TO OH OyJeT OAHOMEPHBIM, MOCKOJbKY Ha HEM Oyjer
O0TOOpa)kaTbcs TOJBKO OJHO M3MepeHue — Jlara, 3Ha4YeHHsIM KOTOpOro Oyner
cooTBeTcTBOBaTh (hakT llena. Ecau e undopmarus o npoaaxax mpUBOJUTCS T10
JlaTaM 1 HAauMEHOBAHUSAM TOBApOB, TO MOSBISAETCS €LIE OJTHO u3Mepenue — Tosap,
Y TOI/A JUIsl KOPPEKTHOTO MPEACTABIEHUS JTaHHBIX HCIIOJIB3YETCSI MHOTOMEPHBIN
Buzyanuzatop. [lomynsipasie MHOTOMEpHBIC Bu3yanmu3aTopbl: OLAP-ky0, TemioBas
KapTa u JIp.

° O0mero HasHayeHMsi W  CHEUHAJUZHPOBAHHBIE. MeToabI
BU3yaJIM3alMy OOILEro Ha3HAUECHHUs HE CBS3aHbl C KAaKUM-JIMOO OINpeaeeHHbIM
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BUJIOM 3aJlay aHAJIM3a WM TUIIOM JAHHBIX M MOTYT HCIOJIb30BaThCS HA JIIOOOM
ATane AHAIMTUYECKOro Mpoliecca. IDTO CBOEro poja THUIIOBbIE BU3YaJM3aTOPHI:
rpaukd W AWarpamMMmbl, Tpadbl, THCTOTpaMMBl H WX Pa3HOBUIHOCTH,
CTATUCTUYECKUE XApAKTEPUCTUKU U Jp. B TO ke Bpems CylIecTByeT psij 3ajad,
cnenuduka KOTOPBIX TpeOyeT IPUMEHEHUS CIIELIMATU3UPOBAHHBIX
BuU3yanusatopoB. Hampumep, kaptei KoxoHeHa crenuaabHO pa3padOTaHbl s
BU3yallM3allMM  pE3yJIbTaTOB  KJIACTEPU3ALMM, MATPULbl  KJaccU(UKAIUU
UCIIOJIB3YIOTCSI B OCHOBHOM JJISI IPOBEPKU COCTOSITEIbHOCTHU KIJIACCU(DUKAITMOHHBIX
MOJIEJICH, a C TIOMOIIBIO JUarpaMM PacCesHUS OIEHUBACTCS KOPPEKTHOCTh pabOThHI
PErpPECCUOHHBIX MO/JICTIEH.

[Tpu n3ydeHnn pa3IMIHBIX BHIOB BU3YATU3alNH yI00HEE pacCMaTPUBATh UX
HE MO OTIEIBHOCTH, @ B KOHTEKCTE 3aJay, JUIsi KOTOPbIX OHM HauboJjiee 4acTo
MPUMEHSIIOTCSI. MOKHO BBIIETUTD CIAEAYIOUIME FPYIINbl METOJIOB BU3yaIU3alUu:

° O0mero HazHayenusi. [I[puMeHSIOTCS U1 PELICHUST TUIIOBBIX 3a/1a4
aHajgu3a JaHHBIX: BHU3yaJlbHOM OIIEHKM KadyecTBa M XapakTepa JIaHHBIX,
pacripefieJieHusT 3HAUYC€HU TPU3HAKOB, CTATUCTUUYECKUX XapaKTePUCTUK M Tak
nanee. B HHUX MOXHO BBIICIUTH JBa MOJIBUAA — MPOCThie U clokHBIE. K
MOCJEAHUM, B 4acTHOCTH, OTHOCUTCI OLAP-aHann3 — KOMIUIEKC METOMIOB IS
BHU3yaJIN3alli MHOTOMEPHBIX JaHHBIX.

o Ounenka kauvectBa Mojene. [Io3BoiIeT OLIEHMBATH pPa3IUYHBIE
XapaKTepUCTUKUA MOJIeNIeH, TaKue Kak TOYHOCTb, 3(PHEKTUBHOCTD, TOCTOBEPHOCTh
PEe3yJbTAaTOB, UHTEPIPETUPYEMOCTDb, YCTOMYMBOCTD U TaK JaJiee.

o HNuTepnperanus pe3yJabTaToB aHaJIM3a. Cmyxar s
MPE/ICTABIICHUS] KOHEYHBIX PEe3yJbTAaTOB aHalM3a B BUJE, Hauboyiee YJIOOHOM C
TOYKH 3PEHUSI UX UHTEPIIPETALIMU ITOJT30BATEIIEM.

[Toncuctempl  BU3yanu3alud  JAHHBIX — COJEpP)KAaTcsl HE  TOJIBKO B
CIIEIUAJIM3UPOBAHHBIX AHAIUTHUYECKUX TIaT(opMax, HO U MPAKTUUECKH BO BCEX
MPOTPaMMHBIX CPEACTBAX, KOTOPHIE CBA3aHbI C 00PaObOTKOM TaHHBIX, — OT OPUCHBIX
MPUJIOAKEHHUIN 0 CUCTEM KOMIBIOTEPHOW MaTteMaThkd. OJHAKO B aHAITUTUYECKUX
miaTdopMax BU3yaln3alii JaHHBIX yaelseTcs 0oco0oe BHUMaHKE, MTOCKOJIbKY OHA
SBJIIETCSI OJTHOM W3 COCTaBISIONIMX AHAJIUTHYECKOTO Tpoliecca, 0e3 KOTopoi
HEBO3MOKHO 3((HEKTUBHO peliaTh MOCTABICHHBIC 3aaUH.

Haunyumux pe3yiabTaTtoB MOXKHO JOOUTHCS, €CJIM CUUTATh BU3YyaTU3aliio HE
OT/ICJIbHOM TOJCHUCTEMOM, a TaKOW K€ YacThIO aHAJUTHUUYECKOTO Ipoliecca, Kak,
HarpuMep, MOATrOTOBKA JAHHBIX, ayauT W NpodailiuHr, MojenupoBaHue. Jlaxe
€ClM i TOCTPOEHUS KA4YeCTBEHHOM MOJEIM JaHHBIX  HEJOCTaTOYHO,
BU3yaJM3alksl TO3BOJIAET BBIABUTATh THUIIOTE3bl, J€JaTh BBIBOJIBI HAa OCHOBE
AKCIIEPTHBIX OIIEHOK, pa3palaThiBaTh CIIOCOOBI TMOBBIIICHUS WH()POPMATUBHOCTH
JTAHHBIX.
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4.2. Buzyanu3aTopsbl 0011€ero Ha3HAYEeHHUS: NIPOCThIe U CI0KHbIE

MOXHO BBIZICIHTh HA0Op CPEACTB BU3YaIU3allUHA, KOTOPHIE OUYEHb YacTO
UCIIOJIB3YIOTCSL B OM3HECc-aHAIUTUKE. Takue cpencTBa BU3yalu3allud Ha3bIBAIOTCSA
BU3yaJIU3aTOpaMH 001ero HazHavyenus [6]. HauneM ¢ npocThix BU3yaanu3aTOpPOB.
K HUM OTHOCSTCS cienyrolue:

° TaOIULIBL;

o rpaduKu;

o JarpamMMmBbl;

o TUCTOTPaMMBI.

Kpatko paccMOTprM KaxK]Iblil U3 IEPEUHUCIECHHBIX BU3yaJIM3aTOPOB [7].

Taboauubl. C Takoil ¢Gopmoil mNpeAcTaBiIeHHUsS, KaK TaOIuUa, Mbl YyXKe
3HaKOMbl. JTO TPOCTOW M YyHOOHBI CHOCOO OTOOpa)KeHUs OAHOTUIIHON
uHpoOpMallMy, KpPOME TOrO, CTPYKTYpUpPOBaHHbIE JaHHbIE B TMEPBUYHBIX U
BTOPUYHBIX HCTOUYHUKAX BBITPYKAIOTCSI UIMEHHO B TabnuuHoi hopme. Hanpumep, B
TabJIMIE CpaBa MPUBEIEHA UCTOPUS MPOAAXK (PUCYHOK 4.0).

1 01.05.2020 1235 258 1
1 01.05.2020 5648 325 2
2 01.05.2020 2485 924 1
3 01.05.2020 18786 157 1
3 01.05.2020 9759 654 1

Pucynok 4.6 — Tabnuis

VY Tabmuupl Kak BHU3yalM3aTopa CYLIECTBYET MHOXECTBO BapHAHTOB
npexacrabienus. Ha pucyHke u300pa’keHa Tak Has3blBaemas Kpocc-Tabiauua ¢
nojicBeunBaromuMucs siuerikamu (anri.:highlight table). B Heit kaxxnomy 3HaueHuo
npu3Haka (IpoJlaXku) COOTBETCTBYET OAMH M3 OTTEHKOB B 3apaHee BbIOpaHHOU
IIBETOBOM raMMe.

Takoe mpeacraBieHUE NOMOTAeT ONEPATUBHO YBHUJAETh HU3KHE U BBICOKHE
30HBI 3HaUeHUH (pogax). [IpucraBka Kpocc- 03Ha4YaeT, 4To Ta0IMIIA COAEPHKUT IO
OJTHOMY U3MEPEHHUIO B CTPOKAX U CTOJIOLAX, B JAHHOM ciiydae 370 Mecsn 1 OObeKT
(pucyHnok 4.7).
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Obwekr HHeape Qespans Mapt Anpenk Maii WtoHB Weone AprycT CenTabpe OxTRBpL Hoabpe Nexabpe

Ofwekr 1 146753 141794 140665 123484 74282 73 461 68610 64 914 94294 118492 1248655 131911
Ofwekt 2 5268413 521445 347460 565013 416415 313500 392340 388313 414870 500303 526193 580080
Obwexr 3 679 508 639 218 630 953 576 158 440 803 380 115 508 695 516 188 534 945 658 290

Pucynox 4.7 — TaGmuisr

I'padpuxn. Ipaduxu npeacTaBisioT coOoil  JTUHUHM, OToOpakarolne
3aBUCUMOCTh MEXJIy HECKOJbKHUMH IEPEMEHHBIMH B HEKOTOPOW CHCTEME
KoopauHart. JInuHus Ha rpaduKke COCTOUT U3 MHOKECTBA TOYEK, MOJIOKEHUE KaX 0N
U3 KOTOPBIX OMpEAessieTcs 3HAYCHUSIMUA 3aBUCHUMOW M HE3aBHCHUMOW MEPEeMEHHOU
(mepeMEeHHBIX ).

3adacTyio UMEHHO C IMOCTPOSHUS rpadrka U HAUMHAETCS padoTa C JaHHBIMH.
C momompl0 TpapuKOB OIECHUBACTCSA PSI XapaKTEPUCTUK JTAHHBIX, KOTOPHIE
OMPENIEIIAIOT X TOTOBHOCTD K JAaJibHEHIIEH 00paboTKe.

Oco0eHHO OHHU TIOJIE3HBI MPU aHAIM3€ BPEMEHHBIX psnoB. MHOrma ogHOTro
B3IJIsiIa Ha TpaduK JOCTATOYHO, YTOOBI BBIIBUTH HAJIUYUE TPEHJIA, CE30HHOU
KOMITOHEHTBI, OLICHUTb CTENEeHb BIUSHUS CIy4YalHOM COCTaBISIONIEH Ha
HccleyeMblit iporiecc (pUCyHoOK 4.8).

Pucynox 4.8 — I'paduku

UtoOsl mocTpouTh TpaduK, MAOCTATOYHO 3a7aTh TAOJUYHO 3HAYCHUS
3aBUCHUMOM M HE3aBUCHUMOW MEPEMEHHOW, OTMETUTh COOTBETCTBYIOIIME TOYKU Ha
KOOPJIMHATHOM TJIOCKOCTH Y COCTMHUTH UX JIMHUAMU. JIMHUY, COSTUHSIONINE y3IIbI
rpaduka, MOTYT OBITh IPSIMBIMH HJTH CTJIQKCHHBIMHU.

Ha pucyHke mpencraBieHbl MPUMEPHI JIOMAHOTO (BBEPXY) M CTIIAXKEHHOTO
rpaduka (BHU3Y).
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Bo MHorux cnydasx rmimankue Tpaduku ynoOHee i BU3YalbHOTO

BOCTIPUATUS M KOPPEKTHEE OTOOpakaroT pealibHble OM3HEC-MPOIECCHI, KOTOPHIE

TaKKC 4Yallc BCCTO U3MCHAIOTCA IIJIaBHO. I/IHOFI[a TOYKH, 110 KOTOPBIM CTPOUTCIA

rpaduk, BooOIIe HE COETUHSIOT, B 3TOM ciiyyae TpaduK HA3bIBAETCS TOUYCUHBIM

(pucyHok 4.9).
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o 2 4 6 8

JloMaHbli M rNaaKmia rpadukm

Pucynok 4.9 — I'padpuku

Ecnu Ha rpaduke TpeOyercst mpeACTaBUTh HECKOJIBKO PSJIOB JAHHBIX, TO B

OHHOﬁ CUCTEMC KOOpAHUHAT CTPOUTCA HCCKOJIBKO HHHHﬁ, HO JJIs 9TOI'O H€O6XOI[I/IMO,

4yTOOBI BCE OTOOpakaeMble Ha Tpaduke psAabl UMENTH OJMHAKOBBIC €IHMHUIIBI

HU3MCPCHUA U MOTI'JIU OBITH IMpCaACTaBJICHBI B OJHOM U TOM KC Macuiraoe.

Hanpumep, eciii Hy’KHO CPaBHUTh €KEMECAYHBIEC MTPOJAXKH 32 TPU rofa, TO

MOYHO BOCIIOJIb30BaThCs Ipadukom Ha pucyHke 4.10.
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Pucynok 4.10 — I'paduxu

Ecnu 3HaueHuss B psnax JaHHBIX JIEKAT B Pa3MYHBIX JIMANa30HAX H
OTJMYAIOTCA Ha HECKOJBKO TMOPSIAKOB, TO OTOOpa)KEHHE ITHX PSAIOB HA OJHOM
rpaduke MOXKET BbI3BaTh ONPE/CICHHBIC 3aTPYAHCHHUS.

JlonmycTuM, HYKHO CPaBHHUThH JWUHAMUKY IMPOAAX HECKOJbKHUX TOBAPOB, HO
LIEHBl Ha Pa3JINYHbIC TOBAPHI J1aK€ B OJTHOM IPyNIE MOTYT pa3INdaThCs B IECITKU
U COTHHU pa3s.

Tax, noporue arperatsi st aBTOMOOMIIS (KopoOKa mepead, IBUraTesb 1 ap.)
IPOAAIOTCS eIMHUYHO, 3 MEJIKHUE JICTAU [IEHOM B HECKOJIbKO pyOreil (raitku, 601ThI
U JIp.) — COTHSIMHU.

Muarpammbl. C mnomoniplo rpaduka ymoOHee BcCero OTOOpaxkarhb
HEIPEPHIBHBIE (YMCIIOBBIC) BETUUYHHBI, TOCKOJIbKY MOXHO MOJYYUTh JOCTATOYHOE
YHCIIO TOYEK, YTOOBI €r0 OCTPOUTD.

Ecnu e peub uzieT o KaTeropuaabHBIX (JIUCKPETHBIX) 3HAUYCHUSIX, TO Ooee
MOAXOSIIAM CPEICTBOM BU3YaJU3alUU sBIsieTcA Auarpamma. [IpuHunMnuansHoro
pa3uuus MEXIY MOHATUAMU rpaduK U AUarpaMma Her.

[Ipocto mox rpagukoM TPagUIMOHHO TOHUMAIOT  MPEACTaBICHUE
3aBUCUMOCTEH B BUJIC JIMHUM, TOTJa KaK B AHarpaMMe 3HaueHUs OTOOPaKaroTCs ¢
OMOUIBIO CaMbIX Pa3HOOOPa3HBIX OOBEKTOB U (UTYD.

Kak mpaBwiio, B 1uarpaMmax, o rOpu30HTaJIbHOM OCH X OTKJIA/IBIBAIOTCA
KaTErOpuu, a 0 BEPTUKAIBHON OCU Y — 3HAYCHUS.

Campble POCTHIE U YACTO UCIIOJIb3yEMbIE AUArpaMMbl — cTosi0yaThie. B HUX
3HAUEHUE KaXJI0W KaTeropuu MPEACTABISIETCS B BUAE CTOJOMKA, BBICOTa KOTOPOTO
MPOTIOPLIMOHAJIBHA COOTBETCTBYIOIIEMY 3HaUeHUIO (1).

Pa3HOBUAHOCTBIO  CTOJIOWATOM  auarpaMMmbl  SABJISIETCS  JIMHEHYaTas
quarpaMma, KOTopasi OTJIMYaeTcss OT CTOJO4YaTol TeM, 4YTO OCh KaTeropui
OTKJIAAbIBAETCSA BEPTUKAIBHO, a OChb 3HAYEHUW — TOPHU30HTAIBHO (2)
(pucynok 4.11).
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Pucynoxk 4.11 — JInarpammsl

Eme omHum pacnpoCTpaHEHHBIM BHAOM JUArpaMM SIBIIIETCA Kpyrosas
nuarpamMma. Ee odeHb ynoOHO UCIOJIb30BaTh, €CIM HYXHO TIOKa3aTh JOJIIO,
KOTOPYIO BHOCUT TO WJIM MHOE 3HAUYCHUE B OOIIMIA pe3yNIbTaT. ITa J0JI MOXKET ObITh
BBIPQKEHA KaK B a0COJIIOTHBIX €AMHUIIAX, TaK U B MPOIEHTaX (HarpuMep, MPOIEHT
OT BBIPYYKH, KOTOPBI obecnieur ToBap A). Takue mpuMepbl KpyroBbIX AHMArpaMM,
MOKA3bIBAIOIIUE PACTIPEICTICHUE CTPYKTYPbl MECSIUHBIX 3aTpaT Ha BUIbl MOOMIIBHOM
CBSI3H, IPEACTABJICHBI HA pUCYHKaxX 4.12.

Cymma, py6. fonsa B cTpyKType 3aTpaTt
109,2 7%
358,8 ) 23%
218,4 149
280,8 202,8 18% 13%
390 25%
MecTHbIE BbI30BbI SMS MeCTHbIE BbI30BbI SMS
MexpyropoaHWe Bbi30BbI GPRS-uHTepHeT MexpyropofHue Bbi30BbI GPRS-nHTEpHET
MemayHapoaHble Bbi30Bbl MMS MexayHapoaHble Bbl30Bb MMS

Pucynok 4.12 — Kpyroseie auarpamMmmsl
I'ucrorpammsel. ['ncrorpaMMa nokassiBaeT pacnpeseneHue Habopa TaHHbIX

BHYTPH BBIOOPKH (HampuMep, KOJWYECTBO 3aEMIIUKOB OaHKa B HECKOJBKHX
BO3PACTHBIX TPYIITax) B BUAE CTOIOUKOB.
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['mcrorpaMMbl  MIUPOKO HCMOJB3YIOTCSA B CTAaTHCTUKE U1l OMpEACIICHUs
HanOoJiee BEPOSATHBIX 3HAYEHUH, KOTOPHIE MOXET MpUoOpeTaTh HEKOTopas
BeIMYMHA, a TAaKXKe JUIA BBISABICHUS 3aKOHOB PACIPEACIICHHs, KOTOPHIM
MOTYMHACTCS CITyJaifHasi BETMUMHA.

['mcrorpamma cTpouTcsi cheayromuMm obOpazoMm. Ilycte uccnemyemoi
BEJIMUMHON SBIISIOTCS €KEIHEBHBIC MPOJAXKH TOPTOBOM TOYKH B TEUCHUE MECSAIIA.
[Ipu >TOM MUHUMaNbHOE HaOmOJaeMoe 3HavYeHue cocTtaBwio 10 Teic., a
MakcuMasibHoe — 100 ThIC. (pucyHok 4.13).

01.05.2020 10 000
02.05.2020 33 000
03.05.2020 51 000
04.05.2020 25000
05.05.2020 48 000
06.05.2020 62 000
07.05.2020 73 000
08.05.2020 100 000
09.05.2020 77 000

Pucynok 4.13 — I'ucrorpammsl

Pa300bpeM auama3oH U3MEHEHU BeIUYMHBI Ha 9 moaauana3oHoB 1mo 10 Trwic.
W TOJICUATAEM, CKOJIbKO pa3 3HAYeHUE NPOJaX NOomagaeT B TOT WJIM WHOU
noaauanasoH. Pesyneratsl cBesieM B Tabauity. Kak Bugum, mpojiaku Ha CyMMY OT
10 mo 20 Thic. HAOMIOJANKUCH TOJIBKO OAWH pas, oT 30 g0 40 ThIC. — 1Ba pa3a UTAK
nanee. Ha ocHoBe mosydeHHON TaOJIUIIBI CTPOUM THCTOTpaMMy (PUCYHOK 4.14).

1 1 2 6 10 6 3 1 1

Pucynok 4.14 — I'ucrorpammel

ITo FOpH3OHTaHBHOﬁ OCH THCTOTI'paMMBbI OTKJIIAAbIBAIOTCA 3HAUYCHUS IIPOAAK, a
I10 BCpTHKaﬂbHOﬁ — KOJIHNYCCTBO HMJIM 4aCTOTa H36JHOI[CHI/H>'I, 3HA4YCHHUA KOTOPBIX
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nonajv B 33JaHHbIA JWana3oH (MO3TOMY HWHOrJAa THCTOIPAMMY Ha3bIBalOT
YaCTOTHBIM MOJIUTOHOM).

['ucTorpamma Ha pUCyHKE TTOKa3bIBAET, YTO HANOOJIBIEE YHNCII0 HAOTIOICHHMA
nonayio B Auana3oH 50-60 Teic. Takum 00pa3om, 3HaYCHUS W3 JAHHOTO JUAIa30Ha
MO>KHO pacCMaTpUBaTh Kak HauboJiee BEPOATHBIE. DTy HHPOPMALIUIO UCTIOIB3YIOT
JUISL BOCCTAHOBJICHHS TMPOIYLICHHBIX 3HAYEHUW TPU OYUCTKE JaHHBIX, IS
IUTAHUPOBAHMUS ICHEKHBIX MMOCTYIUICHUM, 3aKYTOK U TaK JaJiee.

Uro kacaercs KpalHUX 3JEMEHTOB TMCTOTPAMMBI, TO OHU MPEJICTABISIOT
peaKure COOBITUSI — IKCTPEMATIbHO BBICOKHE WM SKCTPEMAIBLHO HU3KUE 3HAYCHUS
npoaax. Bumno, uro B nmanazoH 10-20 TeIC. momano BCEro OJHO 3HAYCHHUE,
CJIEIOBATEIHLHO, BEPOSITHOCTh TAKOTO COOBITHS Maja, M €r0 He CTOUT BKIIFOYATH B
paccMOTpeHHe. ODKCTpEeMajbHO HHU3KHE TMPOJAXKH MOTYT OBbITh  BBI3BaHBI
WCKJIFOYUTEIBbHOM CUTYallMEl, HalpuMep, MOTOJIHBIMU YCIOBUSIMU, OTKJIFOYEHUEM
AIIEKTPOIHEPTHH H T. I1. (PUCYHOK 4.15).

10

YactoTa
[+)]

10 20 30 40 50 60 T0 80 90
Cymma, Thic. pyb.

Pucynok 4.15 — /Inarpamma

NHorma wucCnonp3yr0oT HOPMHUPOBAHHYK) THMCTOTPaMMy, YTO ITO3BOJISIET
OMEepUpPOBaTh HE 3HAYCHUSMH HAOJIOJCHUHN, a UX BEPOATHOCTSIMU. [l »3Toro
KKJIBIA 2JIEMEHT TUCTOTPaMMBbl JISTUTCS Ha KOJIUYECTBO HAOJIOJICHU, TO €CTh B
HaieM citydae Ha 31 (uucio nHeit B mecsiie). OOpaTuMcs K pUCYHKY.

Tenepp BbICOTa CTOJOIA OMpeAEseTcs HE KOJIMYECTBOM HaOIOJCHUM,
MIOIABIIMX B COOTBETCTBYIOLIMM AUAIIA30H, & BEPOSITHOCTHIO MONAJAaHUs B HETO.

Ha pucyHnke BUIHO, 4TO BEpOSITHOCTh NOMaJAaHuUsl 3HAUYCHUS B 1uana3oH S0-
60 thIc. coctaBisgeT npumMepHo 0,32, i 32%.

COOTBETCTBEHHO, BEPOSTHOCThH MOSABJICHUS 3HaueHW B nuanazo”e 10-20
ThIC. HE npeBbiaet 0,03, nm 3 %.

B HOpMHMpOBaHHON TUCTOIpaMME CyMMa 3HAYE€HHMH BCEX €€ JJIEMEHTOB
JIOJKHA OBITH paBHA 1, TOCKOJIbKY CyMMa BEPOSITHOCTEH BCEX BO3MOXKHBIX COOBITHM
(moraganus 3HaYeHUS B KaKOW-TM00 Auamna3oH) ecTh 1.
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OOBIYHO TPH TOCTPOCHUH THUCTOIPAMMBI AHAJTUTUK HMMEET BO3MOXKHOCTH
3a/1aTh YHMCIIO MTO/IUAINIa30HOB, HA KOTOPOE Oy1eT pa30UBaTHCS NCXOMHBIN TUATIa30H
W3MCHEHUS BEMUYUHBI ((DAKTUYECKH ATO YHCIO CTOJOIIOB THCTOTPAMMBI). 371eCh
CYIIECTBYIOT pa3IMYHbICe PEKOMEHJAIIMN, HAIpPHUMEp: YUCIIO TOAJUAa30HOB HE
JIOJDKHO OBITh MeHbIIe, yeM log,N, rjie N — 4uciio HaOIroIeHUH.

Ha mnpakTthke MOXXHO PYKOBOJCTBOBATHCS CIEAYIONIUM AMITUPUUECKUM
npaBuwioM. KonnuecTBo cTONOIOB B THCTOrpaMMe JIOJDKHO OBITh TaKUM, YTOOBI B
Hel He 00pa30BBIBAIMCH MPOBANIBI, PE3KHUE BHIOPOCHI MM MHOYKECTBEHHBIC IMHKH.
OHa nowkHa OBITH TOCTATOYHO TIJIATKON, YTOOBI 10 HE MOYKHO OBLIO OTIPEIETUTh
XapakTep pacupeaeacHus Ha0IroaeMoi BeTuIrHbL. YacTo XOpouuX pe3yibTaToB
yAaeTcsi TOOUThCS TipH Uctoab30Banuu 10-15 cTonomos.

Jlanee pacCMOTPHUM CJIOKHBIC BU3yaIu3aTophl o01Iero HazHaueHus1. OOBIYHO
CJI0KHBbIE BH3YaJIH3aTOPbl O0IIEro Ha3HAYEHHUS] — OSTO MHOTOMEpPHbBIE
BU3YyaJIN3aTOPhI, KOTOPHIE MO3BOJISIOT MPEICTABUTh HMHPOPMAIIUIO U3 HECKOJIBKHUX
M3MEPEHUN 3a CYET HCMOJb30BAaHUS Pa3IMUHBIX IIBETOB, (OpPM, pPa3sMEpPoOB U
pacrnoioxkeHus: 00beKTOB aHaIM3a. B rmocnennee necATuieTue MoTyqIrId ITUPOKOE
pacrnpocTpaHeHue CeAYIoIue BU3yanu3aTopsl (pucyHok 4.16). PaccMoTpenue ux
HaudeM ¢ OLAP-anamm3a.

reorpacpuqecmle n nnocxkoe gnarpaMmma

OLAP-aHanus >
TENNOBbIE KapThl Aepeso cBA3eun

obnako ny3blpbKoBas Anarpamma
TEroe AuarpaMmMa paccedHKnA

Pucynok 4.16 — CinoxxHble BU3yaau3aTopbl OOIIEr0 Ha3HAUYCHUS

BonbmmHCTBO  peanbHBIX  OM3HEC-TIPOIECCOB  SABJSIOTCS  CIIOKHBIMH,
MOCKOJIbKY B HHUX Yy4YacTBYeT MHOTO OOBEKTOB, KOTOpbHIE HAXOIATCS B CaMbIX
Pa3HOOOPA3HBIX OTHOIICHUSX, U C KaXJBIM U3 KOTOPBIX MOXET OBITH CBSI3aHO
HECKOJIBKO YHCJIOBBIX XapaKTEPUCTUK.

[Ipouiecc ananu3a JaHHBIX TPEOYET CpPAaBHEHHS W CONOCTABICHHS HTHUX
XapaKTEPUCTUK (HApUMEpP, MPOAAXK IO PA3NTMYHBIM TOpOJaM WM TpyIIam
TOBApOB), BBIYMCICHUS JOMOJHUTENIbHBIX IMOKa3aTeNe M XapaKTepUCTUK U Tak
nanee.
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[TosToMy npy BU3yaaM3aluy JaHHBIX YaCTO BCTAET BOMPOC: KaK MPEACTaBUTh
CIIO)KHBIE JaHHbIE B TaKOM BHJE, YTOOBI UYEIOBEK MOTI HX OCMBICIUTH U
UHTEPHPETUPOBATH?

[Ipenmnonoxum, TpedyeTcs BU3yaIU3UPOBATh C TOMOIIBIO TAOIUIIBI TPOAAKU
HECKOJIbKUX HAaWMEHOBAaHUII TOBAapOB 10 HECKOJbKMM JaTraM U TOopoaam
(pucyHok 4.17).

Jlaxxe TakoW TmpocTol (pparMeHT JAEMOHCTPUPYET CIOKHOCTH TIPH
BU3yallM3alui OusHec-mporeccoB. Eciau mponaku BENUCh OJHOBPEMEHHO IO
MHOKECTBY HAMMEHOBAaHUN TOBAapOB B HECKOJBKUX TOpOjAax, TO TabiuIa,
coJieprKalasi COOTBETCTBYIOIIUE HAOIIOACHUS, HEU30€)KHO OKaXKETCsl N30BITOYHOM:
B HEll MHOrO pa3 OyayT MOBTOPATHCA OJHU M T€ K€ JaHHBIE. A OIepaTHUBHO
HNOJY4YUTh HYXHYI0O HWHPOpMalLMI0O U3 Takod Tabmuisl Oyaer BecbMa
po0JIEeMaTUYHO U3-32 OTPOMHOTO KOJIMYECTBA HAOIIOIEHUH.

01.02.15 Meinecoc Muxainos & 500 10 65 000
01.02.15 Cr. mawmHa Muxainos 16 700 5 83 500
01.02.15 ¥mior Muxahnos 4200 3 12 600
01.02.15 Meinecoc Kacumoe 7500 2 15 000
01.02.15 Cr. mawusa Kacumoe 16 700 - 66 800
5
4

syl
o

5 500 32 500
02.02.15 Meinecoc Muxaiinos 7 500 30 000
02.02.15 ¥mior Muxahnos 4200 10 42 000
02.02.15 Teneeuaop Muxaiinos 75 000 2 156 000

01.02.15 TMeinecoc Kacumoe

(53]

Pucynok 4.17 — [Ipo6iema BU3yanu3aiuu CJIOXKHBIX TaHHBIX

BO3MOXXHBIM BBIXOJAOM M3 CUTyallMd SIBISETCS JAEKOMIIO3ULUS CIIOXKHOM
TaOJUIIBI Ha MHOXECTBO 00Jee MPOCTHIX, TJE COJIEpPKUTCSI  HHGOpPMAIUSI O
IIPOJaXkax OTAEJIBHBIX TOBApOB M IPyIIl TOBAPOB MO ropojam, MHTEpBajaM Jar,
IOCTABUIMKAM M TaK Jajiee, HO TaKOM MOJXO[ IMO3BOJIIET JIMIIb OTYACTH PELIUTH
npooiemy.

Bce atu TpyaHOCTH, BO3HHMKAIOIIKME MPU 00pabOTKe OOJBIIMX U CIIOXKHBIX
MaCCHUBOB JJAHHBIX, CO3JaH MPEANOCHUIKN ISl MOSBICHUS] METOJAa BU3yalU3aluu
MHOTOMEPHBIX TaOJIUYHBIX JaHHBIX — OLAP-ananusa.

B ocnoBe OLAP nexuT MHOrOMEpHOE MpPEACTABICHHE HAHHBIX, KOTOpPbHIE
MOTYT OBITh pa3JelieHbl Ha KOJUYECTBEHHbIE U KadecTBeHHbIe. [lpuHumn
MHOTOMEpPHOTO XpaHEeHMsI JaHHBIX MOJIPOOHO paccMaTpuBaeTcs B Kypcax,
MOCBSIIEHHBIM TEXHOJIOTUSIM XPAaHUJIUIL U BUTPUH JAHHBIX.

KavecrBennble ngannble (M3mepenusi). KauecTBeHHbIE — JaHHBIC
MPEACTABIIAIOT COO0M 3HaUEHU S, BIPAXKEHHbIE B KaTeropuanbHou Gpopme. OObIUHO
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ATO HAaWMMEHOBAHHUs TOBApPOB, IPYNI TOBAPOB, OpraHU3alMi, HAa3BAHUS TOPOJOB,
®UO coTpyIHHKOB U TakK Jajee.

B pamkax MHOromepHoil Mojelu JlaHHbIe, KAYECTBEHHO OIMCHIBAIOIINE
UCCIIEyEMBbI OM3HEC-TIPOIIECC, HA3bIBAOTCS U3MEPEHUSAMHU (WJIA TPYIIaMu).

N3mepenusimu MoryT ObiTh: Toap, ['opoa, Knuent, Opranuzanus, Jlara u
Ap.

KoauuecTBennble aaHHble (PakTtbl). C KaXIbIM OOBEKTOM CBS3aHBI
MPU3HAKH, KOJIMYECTBEHHO OMKCHIBAIONIME ero. JIJisi ToBapa 3TO MOXKET OBITh 1I€HA,
KOJIMYECTBO WJM CyMMa; Il TOpOjJa, B KOTOPOM PAaCIIOJOKEHO TOProBOE
MPEACTABUTEIILCTBO, — PACCTOSIHUE JO0 HEro M KOJMYECTBO KUTEIEH; Jid
COTpPYIHHKA — 3apa0OTHAs IJIaTa U CTaXX paObOTHI.

JlaHHbI€, KOJIMYECTBEHHO OMUCHIBAIOIIUE MPOIIECC UIN O0OBEKT, HA3bIBAIOTCS
dbakTamu (UM TTOKA3ATEISIMH ).

[Tpumepst pakron: Konmuuecto, Cymma, Bospact, Jloxos, Topropas HalieHka
U 1p.

C KaXIbIM KaueCTBEHHBIM 3HAYECHHUEM aHAIM3UPYEeMOro OM3Hec-mpolecca
CBSI3aHbI OJIMH WJIM HECKOJILKO KOJMYECTBEHHBIX MoKa3zaTeneil. JIpyrumu cioBamu,
C KaXK/IbIM U3MEPEHUEM CBSI3aHbI OJIMH UM HECKOJIBKO (PakToB (pucyHoK 4.18).

N3mepennss HECYT CMBICTIOBYIO Harpys3ky, a (akTbl — KOJMYECTBEHHYIO.
UT0oOBI JOCTOBEPHO OTIEIUTH M3MEPEHHUS OT (DAKTOB, JOCTATOYHO COIMOCTABUTH
3HAYEHUE C BOIIPOCOM.

N3mepenus mo3BoJiiOT OTBETUTD Ha Bompockl: Uto? (ToBap), KTo? (kineHr),
Korna? (nata) u I'ne? (ropon).

@DakKThl OTBEYAIOT HA €AUHCTBEHHBIN BOIPOc: CKOJIBKO?

N3mepeHuns

CKonbKo? CKONbKO? CronbKo? CronbKo?

DaKTbl

Pucynok 4.18 — OLAP-ananus

Uro6sl moctpoutb OLAP-ky0, mosjb30BaTenb AOJKEH YKa3aThb CHCTEME
CJIEYIOINE TapaMeTpBbl:

o KaKue u3MepeHus U (HaKThl BKIIOYATh B KyO;
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o BapHaHTHI arperaiuu 3Ha4eHnii (haKkToB.

Busyanuzanus OLAP -xy0a mpoBOIUTCS ¢ MOMOIIBIO CHEIUATBHOTO BHUJA
TabNuI, KOTOphIE CTposiTc Ha ocHoBe cpe3oB OLAP-kyba, copeprkammx
HE0OX0AMMYI0 ToJIb30BaTeN0 uHpopmaruio. Cpesbl, B CBOIO 04Yepe/ib, SBISIOTCS
pe3yJIbTaTOM BBIMOJHEHHUS! COOTBETCTBYIOIIETO 3aPOCa K UCTOYHUKY JAHHBIX.

Kak mpaBuiio, B mporecce MOCTPOCHUSI CPE30B IMOJIB30BATENL C MOMOIIBIO
MBIIIM W KJIABUATyphl MAHUIIYJUPYET 3aroJIOBKaMU HW3MEPEHHH, J0OUBasICh
Haubosee MHGOPMATUBHOTO TMpPEICTaBICHU TaHHBIX B KyOe. B 3aBucumoctu ot
MOJIO’KEHUSI 3aroJIOBKOB HM3MEPEHMI B TaOiMIle aBTOMATUYECKH (OpMUPYETCS
3arpoc K 0a3ze WM XpaHWIHILY JAaHHBIX. 3aIpoC M3BJICKACT JaHHBIC W3 0a3bl WU
XpaHwiniia, nocie yero OLAP -sapo cucTemMbl BUYaIIU3UPYET HX.

Ha pucynke mokazan npuMep BHU3yaJIM3allid JAaHHBIX ¢ noMonipro OLAP-
KyOa, TJie mpecTaBieHa HH(popMaLMst 0 KOJIMYECTBE U CYMMaXx MPOJIaX MO arTeKaM
B paspe3e roja M MecAlna. OTH CBEICHUS MOTYT OKa3aTbCsA ITOJIE3HBIMM IIPU
OINpeJeieHNH HanboJiee 3arpyKEHHbIX anTek. Tak, B Ky0e I KaXJ0ro Mecsua u
rojia MepevMCIICHbl BCE MPOJIaKH, KOTOpbIE ObUIM CHAEIAaHbl B MpPEAENax 3TOro
NepHo/JIa, C yKa3aHUEM KOJIMYECTBA MPOAAHHBIX €UHUL] TOBAPA U UX OOILEH CyMMBI.
BusyanbHblil aHAJIN3 TO3BOJISIET YBUAETh, UTO OOJIBLIE BCETO MPOJIAX MPUILIOCH Ha
Anrexa 1.

Jiis Oosiee 1eTanbHOIO aHAIU3a MPEACTABISAIOT UHTEPEC IPOAAKHU 110 THSM.
UYro6s! peobpa3oBaTh KyO B COOTBETCTBYIOLIUI BHUJ, JOCTATOYHO JOOABUTH €IlIE
0JIHO u3MepeHue JleHp Mecsia, Kak MokKa3aHo Ha pucyHke 4.19.

117740 0 5887

1733,78

53,24 1217163 2193 55,50

Pucynok 4.19 — Iloctpoenune OLAP-ky0
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Takum o6pazom, OLAP-ky0 MOXHO HCHOJIb30BaTh HE TOJIBKO KaK METOJ
BU3yaJH3allii, HO U KakKk CpPEICTBO OMEpPAaTUBHOTO (HOPMHUPOBAHHS OTUYETOB U
npecTaBiIeHUsS UHPOpPMAIMK B HY)KHOM pa3pese (Tak Ha3bIBacMasi aHAIUTHYeCKast
OTYETHOCTD ).

HauGonbmmit  uaTepec OLAP-xky0 mpeacTaBisieT € TOYKH — 3pEHHUS
BU3YaJIbHOTO aHaju3a JIaHHBIX, MOUCKA OCOOCHHOCTEH W 3aKOHOMEpPHOCTEH B
JNaHHbIX. [Ipy 5TOM CylIeCTBYIOT ABa MOAXO/A.

AHQIUTHK MOXET 3a/1aThCS1 HECKOJIBKUMH BOIIPOCAMU, HAITPUMED:

o Kakoii ToBap camblil OIS pHBINA?

o ['e mposiaXku ObLIIM HAMIIYYIIIMMH U C YEM 3TO CBSI3aHO? M TaK Jaliee.

3areM C MOMOIIBIO MAHUITYJISIIUI 3aroJIoBKaMu W3MEPEHHUM BBIOMpAETCS
TaKoe IMpeJcTaBiIeHUEe Ky0a, KOTOpOE MO3BOJISIET OTBETUTh Ha MOCTAaBJICHHbBIC
BOIIPOCHI.

AHanuTUK  TOCJIENOBATENbHO  NEpeOMpaeT  BO3MOXKHBIE  BAapUAHTHI
NPEACTABICHUS] JAHHBIX, KOTOpblE oOOecrneunBaeT KyO0, M CHUX [OMOIIBIO
COIMOCTABJISICT JaHHbIC, BBISBISECT 3aKOHOMEPHOCTH M CBSI3M MEXKIY 3JE€MEHTaMU
JIAHHBIX, BBIIBUTAET TUIIOTE3bI U TaK J1ajiee.

YnMmenoe ucnons3opanne OLAP-ananu3a u padota ¢ kyOOM Mopoi Mo3BOJISIOT
MOJIYYUTh PE3yibTaThl Jake B TeX clydasx, korga wmetonasl Data Mining
OKa3bIBaIOTCS Manod(PGEeKTUBHBIMU (HANpUMEp, U3-3a HEJOCTaTKAa WM HU3KOIO
KaueCcTBa JaHHBIX).

Jl1st Toro 4ToOBI clienaTh mpoliecc u3BIeYeHus nHopManuu U3 Kybda dosee
ruOkuM u 3¢ dexTuBHbIM, B OLAP-cucTeMax oObIYHO IperycMaTpUBaeTCss Habop
onepanuil ¢ U3BMEPEHUSIMH, KOTOPBIE TTO3BOJIAIOT MOJTYYUTh MAKCUMYM BO3MOKHBIX
MpeACTaBICHUI TaHHbIX. K TakuM ornepanusiM OTHOCST CIEAYIOIIHE:

o 3amena u no6aBJjieHue M3MeHeHMi. JIt0ObIe M3MepeHns KyOa MOKHO
3aMEHUTh JPYTUMH, KOTOPbIE MPUCYTCTBYIOT B MCXOJHOM MHOXKECTBE JIaHHBIX.
Hampumep, ecnu paHee Hac MHTepecoBaja MH(pOpMalLMsS O MpoJaxax B pas3pese
KOKJOTO OTHENBbHOTO KIMEHTa, a MO3KEe — B pa3pe3e KaxAoro ropojaa, rie
MPOBOAWINCH TPOJAKU, TO MOXKHO 3aMEHUTh u3MepeHue KimeHT uamepeHuem
['opox. [Ipu HeoO6XxoauMOCTH B KyO MOTYT BCTPauBaThCsl HOBbIE U3MEPEHUSI.

o Ynanenune nuzmepenuii. Ecinu B nporecce paboThl ¢ KyOoM Kakoe-100
U3MEpPEeHUE yTpaTWio MH(DOPMATUBHOCTh, TO €r0 MOKHO HCKIIOUHUTHh M3 KyOa.
OcTaBnsTh B KyOe JIMIIHUE U3MEPEHHUs HEXeNaTelIbHO: YeM BBIIIE Pa3MEpPHOCTh
Ky0a, TeM CIIO)KHee JJisi MOHUMaHUSI M OCMBICIEHUSI TPEACTABICHHAS B HEM
undopmarusi. Kpome toro, yem 0osbliie U3MEpEeHH B KyOe, TEM BBIIIE BpEMEHHBIC
Y BBIYHUCIIUTEIBHBIC 3aTPAThl HA €r0 00paboTKY.

o CxpbiTHe u3mepenuii. [lomb3oBaTens MoxeT BbIOpaTh B KyOe
HECKOJIbKO HanOoJsiee MH(POPMATUBHBIX NPEJICTABICHUNA U paboTaThb C HUMH, HO
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4acTO BO3HUKAET CHUTYyallds, KOTJa Kakoe-muOO0 HU3MEepeHHue IJsi OIHOro U3
NPEJCTaBICHUN SBJSETCS JHIIHUM, TO €CTh HEe HECeT Moje3HoW mHpopMaiuu, a
TOJIBKO YCIIOKHSAET BHU3yaJlbHOE BOCHPHUATHE, B TO BpeMs Kak Ui JPYyTHX
NpEJCTaBICHUA OHO HYXHO. BpeMeHHO ynamsaTh, a 3aTeM BCTpPaWBaTh 3TO
U3MEpeHUEe B KyO HENMpPAaKTHUYHO, TMOCKOJIbKY IepecTpoiika Kyba mpu OOJIbIIOM
o0beMe JaHHBIX MOXKET 3aHSATh MHOro BpeMeHu. [loaToMy mnpemycmarpuBaercs
BO3MOKHOCTh BPEMEHHOT'O CKpBITHSI U3MepeHui 0e3 yaaneHus ux u3 kyoa. Toraa
npyu HEOOXOAMMOCTH MOXHO BHOBb OTOOpa3uTh CKPBITOE U3MepeHue 0e3
NepeCcTPORKH BCETO KyOa.

° N3mepenne mnopsiaika cJjeaoBaHusi usMmepenmid. Ilpu pabote ¢
HECKOJBKMMH M3MEPEHHUSIMU B KyO€ 3aKiajJblBaeTCs BO3MOXKHOCTh BBIOpaTh
MOPSIJIOK UX OTOOpaKEHUSI.

o OT100p 3Havennit usMepeHuii. Yacto HEOOXOIUMOCTh B OTOOPAKEHUHU
BCEX BO3MOJKHBIX 3HAYCHWH W3MepeHus (Hampumep, 1ar, TOBapOB WT.J.)
orcyTcTBYeT. [1o3TOMy, 4TOOBI HE 3arpoMOXJaTh KyO HEHY>KHBIMU JIaHHBIMH,
JIMIIIHUE 3HAUYCHUS U3MEPEHUN MOTYT OBITh BPEMEHHO CKPBITHI, a €CJIM MOHAI00UTCS
— oToOpakeHbl cHOBA. [Ipu 3TOM BBIOMpPATh 0TOOpaXKaeMble 3HAUCHUS] U3MEPEHUI
MOKHO WJIM HENOCPEACTBEHHOI'O M3 CIHUCKA, WM C MOMOIIbIO (DUIBTpALUU I10
KaKOMY-JTHOO yCIIOBHUIO.

o TpancnonnpoBanue. Eciu npu pabote ¢ KyOOM BBIICHUTCS, UTO
3HAYCHUSI U3MEPEHUH, KOTOpPhIE OTOOpaXkatoTCs B CTONOIaX, yao0Hee 0ToOpaxaTh
B CTPOKaX, WJIA HA00OpOT, TO COOTBETCTBYIOIIEE MPEOOpa30BaHUE MOKHO JIETKO
OpOM3BECTH €  IIOMONIbIO  Omepaluu  TpaHCHoHupoBaHusa.  [Ipumep
TPAHCTIOHUPOBAHUSI TPEJCTABIECH HAa PUCYHKE: BBEPXY PACIOJIOKEHO HCXOIHOE
npejcTaBieHue Ky0a, a BHU3Y — pe3yJbTaT NPUMEHEHUS K HEMYy OIepaluu
TpaHCHOHMPOBaHUsA (pUCYHOK 4.20).
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rroro | 465 | _aooms | a1s | 296402 | 524 | o197 |

 wwai | meaz | ameas |
| Kon-so | Cywma | Kon-so | Cywwa | Konso | Cymwma
1870 117141 1410 87341 137,0 104906
186,0 10308,2 81,0 4984,4 204,0 14347,7
192,0 9856,4 116,0 7360,3 216,0 12580,3

Pucynok 4.20 — TpancioHrpoBaHUE

[Tpu pabore ¢ OLAP-kybamu mupoKo MPUMEHSETCS €Ie OJHa oIeparius,
Ha3bIBaeMas jgetanu3aiuei (auri.: drill down — nponukHOBeHHE, O0JEE IEeTANBHOE
HCCIICJIOBAHUE).

Ee HeoO6X0oMMMOCTh BBI3BaHA TEM, UYTO B OOJIBIIUHCTBE CIIyYacB 3HAUCHUS B
KyOe SIBJISIFOTCSI arperMpOBaHHBIMH, HAIPUMED, B MpeaesiaXx HEKOTOPOH JaThl WIIH
WHTEepBana nat. B To ke BpeMsl mosb30BaTessi MOTYT HHTEPECOBAaTh U aTOMapHbIE
(TOo ecTh IeTalM3upOBAHHBIC) 3HAYEHHUS, HA OCHOBE KOTOPBHIX OBUIM MOJyYEHBI
arperupoBaHHbIE.

Omnepanys AeTanu3alldy 3aKJII0YaeTcsi B OTOOpaKeHHMHM Habopa 3amuceit
BBHIOOPKM JaHHBIX, B pe3yjbTaTe arperupoBaHUsi KOTOPHIX OBLIO TOJYyYEHO
cootBeTcTBytoniee 3HaueHne OLAP-kyo0a.

Ha pucyake 4.21 mnpeacraBieH QparMeHT BBIOOPKH JIaHHBIX —I10
KPEAUTOBAHUIO.
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

08.01.2015 250 000 WMHoe

08.01.2015 190 000 Mokynka aeTo
09.01.2015 63 000 Onnata cbpazoeaHuA
09.01.2015 22500 Onnara ycmyr
09.01.2015 48 500 MMokynka Toeapa
09.01.2015 45 500 Onnara cbpazoeaHuA
09.01.2015 32000 Onnarta ycmyr
09.01.2015 82500 Onnarta ycnyr
09.01.2015 46 500 Onnara ycmyr
09.01.2015 13500 Onnara ycnyr
09.01.2015 31500 Onnata cbpazoeaHuA
09.01.2015 56000 WHoe

09.01.2015 128 000 T[Mokynka aBTo
09.01.2015 13500 Tokynka Toeapa
09.01.2015 49500 Onnarta obpazoeaHnA
10.01.2015 15 000 TMokynka Toeapa
10.01.2015 55000 Typnoeagka

Pucynok 4.21 — [{ertanu3zanus

Ha pucynke 4.22 mpencraBieH ¢parMeHT KyOa. JlaHHBIE O KpemuTax

arperupoBaHbl IO gaTaM: B Ky6e Mbl BUIUM HC CYMMBbI OTACJIIBHBIX KPCIAHWTOB, a

SHA4YCHU:A, IOJYUCHHBIC UX CYMMHUPOBAHUCM 110 OTACJIbHBIM LCIIAM KPCAUTOBAHUA
B IIpcaciiax OHHOﬁ JaThbI. I[pyrI/IMI/I CJIOBaMH, U3 KY6a MOJKHO IMOYCPIIHYTH TOJIBKO
I/IH(i)OpMaIII/IIO 0 TOM, Ha KaKYIO O6HIYIO CyMMY OBLIO BbIJIAHO KPCAUTOB HA Ty UJIN

VMHYIO LI€JIb B MpeAenax ONPEACICHHOW AaThl, & CYMMbI, BbIJJAHHBIE OTAECIbHBIM

KIIMCHTAaM, OCTAa0TCA HCU3BCCTHBIMU.

Uenk KpeanToBaHnA =

fata = w

+ 08.01.2015

WHoe

+ 7 DaKkTel v

Onnara ofpaso... Onnara yenyr Mokynka agTo Mokynka rogapa Typnoezaka Wroro:

250 000 190 000 440 DOO

09.01.2015 56 000 | 189500 197 000 128000 62 000 632 500
10.01.2015 18000 55000 73000
Wroro: 306000 189500 157 000 318000 80000 55000 1145500
i i
& 1Bl @opmar 4| Coptvpoeka | Haitw
# 12 Koaknuenta 37 [flara 12 Cymma kpeguta  ab Llens kpeguToBasusa

2 125 09.01.2015 45500 Onnata obpazoBaHKA

3 130 09.01.2015 31500  Onnara obGpasoeaHus

4 134 09.01.2015 49500  Onnarta ofpazoeaHuA

Pucynok 4.22 — Jletanuzanus

[Ipenmonoxum, aHaATUTHKA 3aMHTEPECOBAIA CyMMBl KPEAWTOB, BBIIaHHBIX
09.01.2015 na omaty obpa3oBaHusi, KoTopbie coctaBuiin 189 500 py6. Jlins 6omee
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JETAILHOTO MCCIICIOBAHUS MOXET MOHAI0O0UThCS HHPOPMAIUS O CyMME KaXKIOTO
KpeauTta B OTAENbHOCTH. [lomyunTh Takyio HHQOpPMAIMIO MOMOXET OIleparus
JeTau3aluu.

I'eorpadguyeckue u TenjoBbie KapThl. KapThl (aHr1.: maps) — MO3BOJISAIOT
HaTJISAHO TIPEJCTaBUTh JaHHBIC, CBS3aHHBIE C TeorpadUyecKUM pacIoIOKEHUEM
UCCIIETyeMbIX OOBEKTOB M MpolleccoB. B OW3Hec-aHaIWTHKE 3TO HWH(OpMAINS,
CBSI3aHHAsi C YPOBHEM TIOTpPeOJCHHWs B pPETHOHAX, XapaKTepoM CIpoca W
OPEUIOKEHHUSI TI0 pPa3IMYHBIM BHUJAaM TOBapoOB, CBEACHHUS O MpOJaXKax,
OCYIIECTBISIEMBIX PETHOHAIBHBIMH JUJIEPAMH, O JIOTUCTUUYECKUX U TPAHCIOPTHBIX
MOTOKAaxX M Tak Jaee.

Paccmotpum pucynok 4.23. B tabnuiie comepikarcs JaHHbIE 00 OTrpy3Kax
NPOAYKIMH, TPOU3BEICHHBIX KOMIIAHUEH MEJIKUM ONTOBHKAM W3 Pa3TMYHBIX
cyonektoB LlentpansHoro deaepansaoro okpyra (LIDO).

1 Benropogckan 162 10 r. Mockea BG4
BpaHckan 61 11 IMlockoBckan 328

Bnagumupcrkas 54 12 Opnosckan 54

oW N

Boponesckan 154 13 PazaHckan 151

on

MeaHoBCcKan 209 14 CmMoneHckan 137
Kany#ckan 117 15 TamboBcKan 29

KocTpomckan 90 16 Teepckan 178

Lo T B o ]

Kypckaa 57 17 Tyneckan 186

4]

Nuneukan 50 18 HApocnasckad 120

Pucynox 4.23 — I'eorpadguueckue KapThl

Nwmes xapty [IPO, MOKHO B COOTBETCTBUU C MAIUTPOI PacKpacuTh 00JIaCTH
U TIOJIYYUTh CPABHUTEIILHBIN OTUYET O MPOAaXKax MO PErHOHAaM.

BunHo, 4T0 MakcMManbHBIE 3HAYECHHS MPOAAXK MPUXOATCS HA PETHOHBI,
o6o3nauennbie 10 u 11 (MockBa u MockoBckas 0051acTh), a MUHUMAJIbHBIE — Ha
15 (TamOoBckast oOnacth). IIpm 3TOM MOXKET HUCHOJIB30BAaTHCS MHOTOMEPHOE
MpeCTaBICHUE TaHHBIX (PUCYHOK 4.24).

Hanpumep, ecnu TpebyeTcsi moka3aTh Ha KapTe HE TOJBKO CYMMBI MPOJaX,
HO W TPHUOBLIb, TO TOCIEAHIO MOXKHO OTOOpa3uTh pelbe(PHBIM BBIICICHUEM
COOTBETCTBYIOIIEH 00JacTH Ha KapTe. Takke Ha KapThl MOKHO HAHOCUTH 3HAYKH,
¢dbopMa, 1IBET, pa3Mep U B3aUMHOE MOJI0KEHHE KOTOPhIX COOTBETCTBYIOT CBOMCTBAM
UCCIIETyeMbIX 00BEKTOB.
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Pucynok 4.24 — I'eorpadguueckue KapThl

Kaptel He 00s13aTenbHO JOJKHBI OBITH CBA3aHBI ¢ reorpadueil. B Ousnec-
aHAIMTUKE TIOYTU BCETJa MPUXOIUTCS HUMETh JelI0 C OOBEKTaMU, KOTOpbIE
OMKCHIBAIOTCS ABYMSl TpU3HakamMu U Oosiee. To ecTb BBIOOPKU SABISIFOTCS
MHOTOMEPHBIMH, ¥ IPEJICTABIIEHNE MOJOOHBIX JAHHBIX HA IIJIOCKUX BU3YyaInu3aTopax
(rpadukax, nuarpamMmax) He Bcerjia y100HO U KOPPEKTHO OTOOpaKaeT pe3yIbTaThl.

B nanHOM Cciydae MMEET CMBICI UCIIOIb30BaTh JBYMEPHBIE TEIUIOBBIEC KapThl
(anrn.: heat maps), rae kaxaoMy 3HAQUYEHHIO MPU3HAKA COOTBETCTBYET OJMH U3
OTTEHKOB B 3apaHee BbIOPaHHOM LIBETOBOM ramme.

Ha pucynke 4.25 MoxHO HaOII0AaTh IPUMEP TETIIOBOUM KapThl, TOCTPOSHHOM
1o AByM m3mepeHusM: Tommso u ['opon. L[BeT ka0l MpsAMOYTOJbHON SYEUKU
KapThl (POPMHUPYETCSI HA OCHOBE ILIEHBI TOIIMBA: YEM TEMHEE OTTEHOK, TEM OHa
BBIIIIE.
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CTrouMmMocTs

39750 S

Tonnueo
lopog Al-92 AN-95
Mocksa
PasaHckan obnacte
Nwneuxan obnacte

Tynbckasn obnacrs

XabapoBckuin Kpan

Pucynok 4.25 — TennoBbie KapThbl

Ilnockoe nepeBo. K cemeiicTBY KapT MOXHO OTHECTHM M METO]] IJIOCKOE
JIepeBo (aHIIL.: treemapping).

OH saBisieTcst 04eHb AP(HEKTUBHBIM ITPU U300pAKEHUU YUCIECHHBIX aTPUOYTOB
AJIEMEHTOB (pa3Mep, CTOMMOCTb, 3HAYE€HHE), OpPraHW30BAHHBIX B OOJIbIINE
Hepapxumu.

Ha pucynke 4.26 3a pa3mep IpsMOYTOJLHUKOB oTBedaeT CpemHeromoBast
YUCJICHHOCTh 3aHATBIX B JKOHOMHKE, THIC. HYel., a 3a IBET — YHCJICHHOCTH
HACEJICHUS, ThIC. YeJl. 0 CyObeKkTaM U ¢efiepalibHbIM okpyram PO.

Takum o00pazom, OJM3KHME TIO 3HAYCHHUIO OTOTO aTpulyTa pPETHOHBI
pacroJiararoTcs Ha MI0CKOM JIEPEBE PSAIOM.
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HHCASHHOCTE HAOEMNEH A, ThiC.
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12678

Mocsosckan ofinacre

Pucynok 4.26 — Ilnockoe nepeBo

Jnarpamma cBsideii. Hepenko tpedyeTcs uccienoBaTh XapakTep U CTEIEHb
B3aMMHOM 3aBUCHMOCTH MEXy paziu4yHbIMM oObekTamu. Jljisi aHanmm3a MOXKHO
UCIOJIb30BaTh BU3YaJIM3ALMI0 CBSA3€H, KOrjna OOBEKThl NPEACTABISIOTCS B BHJE
3HAYKOB, a CBSI3M MEXIy HUMU — B BUJIC JIMHUW, COEAMHSIOIINX COOTBETCTBYIOIIHE
3Hauku. [Ipu 3TOM crna cBsi3u, TO €CTh CTENEHb B3aUMHOM 3aBUCUMOCTH OOBEKTOB,
MOJKET TIOKa3bIBAThCS Pa3IMIHBIMH CIIOCOOAMHU.

Yaire BCero Asisi 3TOT0 UCTOIB3YIOT:

o TOJIIINHY JIMHUU: YEM CHIIbHEE CBS3b MEXKIY OOBEKTaMHU, TEM TOJIIIE
coeauHsronas ux Juaus (1);

o LBET JINHUU, [IPU 3TOM BBIOMPAIOTCS] OTTEHKHU OINPEAEIEHHOTO CIIEKTpa
(2).

JlommyckaeTcsi OTHOBPEMEHHO HCIOJIb30BaTh W TOJIIWHY, M I[BET, HO TaKue
auarpamMmbl OoJiee CIOXHBI JUIsl Bocnpustuss. Kpome TOro, MokHO mo-pazHOMY
pacnosaratb 0ObEKThl Ha INIOCKOCTH.

3Be3na. B nepBoM citydae Moka3bIBalOTCS CBSI3U MEKIY OJHUM BbIOpaHHBIM
00BEKTOM, KOTOPBIM MOMEIIIECH B IIEHTPE, U BCEMH OCTAIbHBIMU (PUCYHOK 4.27).
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Pucynok 4.27 — 3Be3na

Cetb. Bo BTOpOM ciydae BH3YalM3MPYIOTCS BCE IOMAPHBIC CBSI3U MEXIY
o0bekTamu (pucyHok 4.28).

Ecnu 4nciao 0ObEKTOB BEIMKO, CBA3CH CTAHOBUTCS €Ille OOJIBIIE, TTOITOMY
aHANMM3UPYIOT TOJBKO HamOoOJIee CHIBbHBIE WM HambOojee cialdble, HaKJIaabIBas
GUIBTP Ha 3HAYCHUS CHIIBI CBSI3H.

Pucynok 4.28 — Cetb

O6aako nanabix. O6mako qanHbix (aHri.: Data Cloud) — sTo Bu3yanmusarop,
B KOTOPOM HCIIOJIB3YETCsl JPYTOi IBET W/ WK pasmep mpudTta aias 0003HAYCHUS
YHCIJIOBBIX JTAHHBIX.

Poautenem 3Toro BU3yanuszaTtopa MOXKHO CUUTaTh 00iako TeroB (aHri.: Tag
cloud), B KOTOpOM CpaBHHUBAIOTCS KIIOYEBBIC CJIOBa WU (pasbl (3HAYEHUSA),
KOTOpBIE CoJiep)KaTcs BHYTpH ¢parMeHTa TekcTa (HaOopa AaHHBIX), MPU ITOM
KaXXIOMY M3 HHUX 33JaeTCsl CBOM pa3mep mpudra.
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Ha pucynke 4.29 mpuBeneH mnpumep oOjaka NaHHBIX peruoHoB PD, B
KOTOPOM 3a IBET (B 3apaHee BHIOPAHHOMW IITKaJie) OTBEYAET YUCIIO POXKICHHBIX Ha
1000 gemn., %, a 3a pazmep mpudTa — YUCICHHOCTH HACCIICHHUS.

YHCAD poRaskpsiy Ha 1000 yen, (%
A 00

Hosocubupckaa obnactes
PocTtoBckaa obnactb Kemeposckaa obnacte
Camu—ﬂmepiiym Pecnybnauka TatapcraH

Ceepanosckas obnacte KpacHOAApPCKUA Kpan
MocKkoBcKasa obnactb

MOCHBa Pecnybauka BawkopTocTaH
HMH{EFODD,&CHBH Oﬁ'ﬂaCTb Yeyenckan Pecriybamka
YenabuHckaa obnacte Camapckas obnactb
CTagpononbcKMi Kpan  MNepmMcKUK Kpau
KpacHoApCKUIA Kpa

Pucynok 4.29 — O65ako 1aHHBIX

IIy3bipbkoBasi auarpamma. Ily3sippkoBas auarpamma (anria.. Bubble
Chart) — 310 cMech rpaduka 1 AMarpaMMsbl, KOT1a IO IBYM OCSIM paccTaBiieH Habop
TOYEK, COOTBETCTBYIOIIMI 3HaueHUsM. [Ipu 3TOM camMu TOYKH HE COEIWHEHBI U
UMEIOT Pa3NIUYHYIO BEIMYUHY W/WIIM IBET, KOTOPHIC 33aI0TCSI JOTIOJIHUTETHbHBIMU
MIOKa3aTEISIMH.

Ha pucynke 4.30 nzoOpaxkeH mpuMmep TaKoW AMarpamMMbl, Ha KOTOpPOMl 3a
pa3Mep TOUYKHM OTBEYaeT IMoKa3areab UMCIEHHOCTh HAaceleHUsl 3aHsAThIX B
HYKOHOMHUKE (ThIC. YElL.).
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Pucynok 4.30 — I1y3sipbKoBas 1uarpaMma

Juarpamma paccesinusi. [[uarpamma paccessHust (anri.: Scatterplot)
NOKAa3bIBAaCT  pACIpENEJICHUE OrpaHWYEHHOro Habopa  TOYEK, KOTOpbIE
COOTBETCTBYIOT 3HAYEHUSIM IO O0CAM (pUCyHOK 4.31).

Hanpumep, cBsA3p Mexay IOByMs IOKa3aTels MM IO BceM pernoHam Pd:
Yucno poxaeHHbix Ha 1000 yenosek, % u UncneHHOCTh HaceneHus (ThIC. Yell.).
BunHo, 4To BbICOKast pok/1aeMOCTh O0JIee XapaKkTepHa j1sl CyObeKTOB ¢ HEOOJIbIION
YUCJIIEHHOCTHIO HACEJICHHS.

20
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|
% |
c 16
E 14 | .
S 12 I S
o) 5 %o % *
;; 10 | Y " .
T 8
5 .|
2"
2 4 |
2 5 |
2,
0 2000 4000 6000 8000 10000 12000 14000

YUCNEeHHOCTL HaceneHua (ThIC. Yen.)

Pucynok 4.31 — Jlnarpamma paccestHus
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4.3. IIpakTnueckoe 3ansatue Ne 17 « Busyanuzanusi JaHHBIX»

Nmmnoptupyem HabGop nanueix farma_sales.dgd. On Bkmtowaer B ceOs
uHGOPMAIIUIO 110 MPOJakaM JIEKaPCTBEHHBIX MPENapaToB 3a HEKOTOPBIN MEpUO/I.
Jli1s Toro 4yToOBI HCCIE10BaTh BXOAHON HA0OP, BOCIOJIB3YEMCS BU3YAIU3aTOPOM.

Jlo6aBuM Buzyanuzatop CTaTHCTHKA.

C ero mnoOMOILIBI0O MOXKHO TPOCMOTPETH pA3JIUYHBIE CTATUCTUYECKHE
NoKa3zaTelnu IO KaXJoMy o0 HaOopa JaHHBIX. B BepxHell uacTH OKHa
BU3yaJln3aTopa 0ToOpaxkaeTcs obliee KOJIMYeCcTBO 3anucel B Habope.

B cronbne YHuKajdbHBIE MBI MOXEM BHJIETh, YTO B HaleM Ha0ope:
IIPUCYTCTBYIOT NPOJAXXH MO 3 OTHAENIaM, BCEro B Mpojaxax ydactBoBasio 270
TOBapOB U3 8 rpyml.

JUis nokazarenss CymMMa MOXKHO IIOCMOTPETh, Ha KaKHM€ MUHUMAJbHYIO,
MaKCUMAaJIbHYO U CPEJHIOK CyMMBI IIPOU30ILIN IPOJAXKH.

ITo ymonuanuto oroOpaxkaercs 8 mokasaresieil: rucrorpaMmma 3Ha4YeHU N moJis,
quarpaMMa pasmaxa, MUHHUMAJIbHOE, MaKCHUMaJIbHOE€ M CpEIHEE 3HAuYCHUs,
CTaHJApTHOE OTKJIIOHEHHUE, KOJIMYECTBO MPOIYCKOB U YHUKAJIbHBIX 3HAYCHUN.

I'ucrorpamma — HamOoliee yYHHUBEpPCaJbHBIN MoOKa3aTenb. OHa oTOOpaxkaeT
pacrnpenesieHre 3Ha4€HHUI 110 HEKOTOPBIM MHTEpPBAJIaM ISl TIOJIEH HENPEPBIBHOIO
BH/JIA U PACTIPEIECIICHUE 110 YHUKAJIBHBIM 3HAYEHUAM IS TUCKPETHOIO BUA JAHHBIX

[Ipy HaBeneHHMH Kypcopa Ha CTOJO€L THCTOIPaMMbl MOXKHO YBHUJIETbH
KOJIMYECTBO 3HAYECHMI, COOTBETCTBYIOIIMX TAaHHOMY UHTEPBALy WIM YHUKAIBHOMY
3HaueHur0. Hanmpumep, no nomo Kareropus ABC MbI MOKEM CKa3aTh, 4YTO TOBAPHI
u3 rpynmsl A ObutH npoaansl 3480 pas.

['uctorpamma He oToOpaxaeTcsi, €ciu B T0Jie OOJBIIOE KOJUYECTBO
YHUKaJIbHBIX 3Ha4eHU, Kak B noyic ToBap.HaumenoBanue, rae ux 270. B satom
clly4ae Mbl MOKEM PACCMOTPETH €€ OoJiee IeTalbHO, HaXxaB KHONKY 'mcrorpamma
B mpaBoM BepxHeMm yriay. OOpature BHUMaHHE, YTO YHHUKaJbHbIC 3HAYEHUS
PacCCUMTBIBAKOTCSA TOJBKO JUISL TOJEHM C JOUCKPETHBIM BHUIOM JAHHBIX. 3/€Ch
OTOOpa)kaeTcsd YK€ TOJIHBIA CHHCOK HMHTEPBAJIIOB/YHUKAIBHBIX 3HAYEHUH C
KOJIMYECTBOM M MPOLIEHTOM 3HAYEHHM, OTHOCSIIMXCA K KaXJA0My UHTEpBaIYy.

JUist monell HenmpephIBHOTO BHJA TakkKe OTOOpaXaroTcs MHUHUMYM H
MaKCUMYM — IPaHUILIbI IEPBOTO U MOCIETHET0 HHTEPBAIOB, — U YHCIIO MHTEPBAJIOB.
Bce 3Tu 3HaueHUs MOXKHO 3a7aTh BPYYHYIO, M pacopelieseHUue 3HAYEHUH 110
WHTEpBajlaM U3MEHUTCA B COOTBETCTBUH C HOBBIMU JIAHHBIMU.

B 11e;10M TOCTYITHOCTB [TOKA3aTeNsl IS ONPEAEIIEHHOTO IOJIS 3aBUCUT OT THIA
WJIM BUJIA JaHHBIX 3TOoro noJist. Hanpumep, Jlmarpamma pazmaxa J0CTyITHA TOJIBKO
JUTSI IOJIEH HEMPEPBIBHOTO BUA.

250



Haxmvem kHonky HacTtpoiika mnoka3arejied Ha MaHEIM HWHCTPYMEHTOB
BHU3yanu3aropa (pucyHok 4.32).

- |+ rucrorpamma

T

Me‘rnk Bup  uctorpamma [warpamma pasmaxa MuHUMym Makcumym CpeaHe: Ne  Metka fons Kon-so %
1 null 0
01.01.2017 425
29.01.2017... 450
2 Otpen.Havmen... 8 8 8 4 26.02.2017... 413
26.03,2017 592
23.04.2017... 542

3 Toeap.Haumewo. .. Hucno 3HaveHun - ... 32 100 66,7206S . o
21.05.2017... 481

4 Tpynna.Havmen... 16 38 32,16815

_. - 10

5 Kareropus ABC 1 1 1
12 08.10.2017... 1043 13

12 N5 11 2017 1nan 14

Kateropus XYZ 1 1 1 [T

Yac II I I I 8 21 15

8 Cymma T2 1072,29 72,3382¢  Yvcno wHTepeanos

Konudecreo o 20 1

Pucynok 4.32 — HacTpolika mokasaresnen Ha MaHeIn HHCTPYMEHTOB
BU3YyalIM3aTOpa

Ilepen HamMu TOJIHBIA CHMCOK JOCTYIIHBIX CTaTUCTHMYECKUX IMOKa3aTesen.
BOJBIIMHCTBO M3 HMX PACCUUTHIBAKOTCS IS IMOJIEW BEUIECTBEHHOI'O, YMCJIOBOIO
THUIIOB, a TAKXKE THUIIA AaTa/BpeMS.

OcraBuM ToONBKO TmoKazaTenu I'merorpamma, Munummym, Makcumym,
Cpennee 1 YHUKAJIbHbIE U TPUMEHUM U3MEHEHUS.

Knonka Hacrpoiika moseil 1mo3BoJisieT OTKJIIOYUTh OTOOpa)K€HUE MOJeH,
KOTOpbIE HAC HE MHTEpeCyIoT. Tenepb 0TOOpakaroTCs TOJBKO BBHIOpAHHBIE HAMHU
MIOKa3aTelIu.

Kpome Toro, ecTb BO3MOKHOCTb IOMEHATh MECTAMH T0JIA ¥ ITOKa3aTenu. s
3TOr0 Ha)XXMeM KHONKy TpaHcnmoHupoBarh. Tenepp HAaMMEHOBAaHMS IOJIEU
OTOOpakarTCcsi B CTOJOIAX, a TMoKa3aTeldn — B CTpokax. Takum oOpazowm,
BU3YyaJIM3aTOpP CTAaTUCTHKA IO3BOJISIET OBICTPO HCCIAEAOBaThH HAOOp JaHHBIX U
U3YUYUTh €I0 OCHOBHbBIE XapaKTEPUCTUKH.

[Ipu OonpmioM HaOOpe MAHHBIX pacueT CTATUCTHK MOXET 3aHUMAaTh
IPOJOJDKATENBRHOE BpeMsA. B 3ToM cilyyae IO yMOJYAHUIO NPHU OTKPBITUU
BU3yajM3aTopa MO psALy MoKa3aTesleld 3HaueHus mojed OyayT mycTsl. HyxHo
BbIOpaTh, UTO Bl XOTUTE OTOOPA3UTh: YHUKAJIbHBIC 3HAUCHUS, JTUOO MOPSAKOBBIC
CTaTUCTHKH, — M HAYKaTh COOTBETCTBYIOIYIO KHOIIKY Ha [TAHEJIU HHCTPYMEHTOB WJIU
KOMaHAy KOHTEKCTHOT'O MEHIO.

He 3a0biBaiiTe: Bce MU3BMEHEHMs], KOTOPbIE CAEIAaHbl B BU3YaJIU3aTOPE, BIUSIOT
TOJIbKO Ha OTOOpa)keHWe NaHHBIX. [ nmpeoOpa3zoBaHusi caMUX JAAHHBIX HYXKHO
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UCIIOJIb30BaTh  COOTBETCTBYIOIIME  y31nbl  Loginom,  Hampumep, A
TpaHCIOHMPOBaHUA Hucnoib3dyercs Kpoce-radauua.

JAuarpaMmma — ofiuH U3 HauOoJee aKTUBHO UCIOJIb3yEMbIX BU3YyallU3aTOPOB.
Ona mnpegHa3zHayeHa JUIsl BH3YyaJbHOIO OTOOpa)KEHUs 3aBHCHUMOCTH 3HAYEHUU
OJIHOTO TOJIsI OT JPYroro B BUje AByMepHoro rpaduka. [lo ropuzonTanbHoOl ocu
OTKJIQJIbIBAIOTCSl 3HAYEHHS HE3aBHCHUMOTO CTOJIOIAa, a [0 BEPTUKAJIBHONW —
COOTBETCTBYIOIINE UM 3HAYCHHS 3aBUCHMOTO.

B Loginom noctynHbl pa3jivyHble THIBI JUarpaMM, HO Haubosee 4acTo

UCIIOJIb3YIOTCS:
° JIunum;
° Crosi0uaras.

DTOT BU3yaIu3aTop AOCTYIICH JJis JI000ro Habopa JaHHBIX.

[lyctb MBI XOTHUM MOJYYUTh TpadUK KOJUYECTBA MPOJAHHBIX TOBAapOB B
nojapaszneneHun Anreka 1 1o omnpenereHHoW ToBapHoW rpynne. JlobaBum
KOMITIOHEHT @WIbTP CTPOK, MOAAMM HA HETO JIAHHBIE U MEPEUIEM B HACTPOUKHU
(pucyHok 4.33).

Hpoﬂa)ﬁm AnTexkal
LN
v | ]

(o4

Pucynok 4.33 — Jlo6aBieHnue B ciieHapuit y3i1a OuiabTp CTPOK

Jlo6aBuM GUIBTP MO HY>)KHOMY MOJIpa3/IeJICHHI0, B KAUECTBE TPYIITIbLI TOBAPOB
BbIOEepeM UMmyHoMmoayasitopsl. Jlanee 1ob6aBuM B ciieHapuit y3en I'pynnupoBka
(pucyHoK 4.34).

DROIE e Anexal pynnupoBKa

: i

v |0 1 1

a
@

Pucynok 4.34 — Jlo6aBnenue B crieHapuit y3na ['pynnupoBka

Otkpoem HacTpoiky y3na I'pynmmpoBka. Crpynnupyem AaHHbIE Kak
MOKa3aHo Ha pucyHke 4.35.
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Y dunsrpaums 1 K

[ocTynHble nona BriBpaHHble nong o]
Tosap.HaumeHoBaHue Mpynna
Kateropusa ABC [Nata
Kateropus XYZ OTgen.HanmeHoBaHue

Yac Mpynna.HaumeHoBaHue

MokasaTtenu

Konuyectso (Cymma)

Pucynok 4.35 — [Tpumep HacTpoiiku y3na [ pynnupoBka

Hns toro ytoObl Tpaduk ObUT JIETKO YHWTAEMBIM M UMEN OJHO3HAUYHYIO
UHTEPIIPETALNI0, TIEpe] TMOCTPOSHHUEM JuarpaMMbl HEOOXOJMMO IPOBECTU
IIOATOTOBKY JAHHBIX: OJHOMY 3HAYEHHUIO HE3aBUCUMOIO TIOJISI CTABUTCA B
COOTBETCTBUE TOJIBKO OJJHO 3HAYEHUE 3aBUCUMOIO.

[Tosyunnu HaOOp JaHHBIX MO €XKEAHEBHBIM IPOJIaXKaM TOBAPHOW TIPyIIIbI
NvmyHoMoayasiTopsl B Aniteka 1.

[lepeiineM HeENOCpPENCTBEHHO K HacTpoilke Bu3yaiusaropa. JloGaBum
Bu3yanm3arop JAmarpamma u3 rpynnsl. TadauvyHoe nmpeacraBieHue B 00JaCTh
CIIMCKAa BBIXOAHBIX MOPTOB y3Ja U HaXMeM KHOnKy Bouru. Ilepen Hamm OKHO
MOCTpOEHUS AuarpaMmbl. OHO COCTOUT U3 ABYX 4actei: Q0/1acTh CIUCKA MOJIeH 1
O6saacTs mocTpoenusi auarpamMmbl. J[ns Hadama HEOOXOAMMO TE€pPETAlIUTh
HY’KHO€ T10JI€ B 00J1aCTh TOCTpOoeHMsI. OHa TaK)Ke€ COCTOMUT U3 IBYX YacTEW: BEPXHss
OTBEYAET 3a OCh Y, HWXKH:AA — 32 och X. Bo3pMeMm nose Koan4yecTBo u neperamum
€ro B BEPXHIOIO YaCTh.

Ham otkpbuioch okHO JI00aBUTH cepHIo (TO €CTh psAJl 3HAUEHHI, HA OCHOBE
KOTOPBIX CTPOUTCA AMAarpamma), rjie MOXXKHO IMPOU3BECTH MEPBUYHYIO HACTPOHKY
auarpamMMbl. Bece HacTpamBaemble MapaMeTpbl BIIOCHEACTBUA MOYKHO H3MEHMTD.
[ToaTOMy OCcTaBUM HacTpoOMKH 0€3 U3MEHEHHUS U HaKMeM KHOTIKY Jlo0aBHUTh.

Teneps HEOOX0AMMO 33]1aTh HACTPOUKU OcH X. MBI XOTHM BUJIETh, TUHAMHUKY
M3MEHEHHs KOJIMYECTBA IIPOJAHHOIO ToBapa 1o aHsaM. Haxmem Bosne noss Jdara
kHONKy McnoJib30BaTh Kak mose adcumce. Takxke ocb X MOXKHO 3a1aTh:

. BBIJICTIMB T10JI€ M Ha)KaB KoMOMHaIuo kiapuin Alt+X Ha kiaBuaType;
o MepETaIIUB HY)KHOE TOJI€ B HUYKHIOIO YaCTh 00JIACTH TTOCTPOCHHUS;
° ¢ noMoIb0 KHONKA HacTpoiKu oceil... Ha TaHEIW UHCTPYMEHTOB.

[Tepen mamu utoroBeiii Tpaduk. UToOBI pacmupuTh 00JaCTh MOCTPOCHUS,
CKpoeM 00JIacTh CHHCKa TMOJeH. DTO MOXKHO, ClIeJaTh ¢ MOMOIIBI0 KOHTEKCTHOTO
MEHIO 00JIaCTH MOCTPOEHUS UK JIFOOBIM U3 CIIOCO00B (pUCYHOK 4.36).
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Pucynox 4.36 — Hactpoiika utoroBoro rpaguxa

Han 0651acThio MOCTPOEHUS pacIiOIOkKEHA [TaHETb UHCTPYMEHTOB, TJI€ MOYKHO
WU3MEHUTH JII0ObIC HACTPOUKH AUATPAMMBI.

OO01re HACTPOWKH OTBEYAIOT B OCHOBHOM 32 BHEIIHHWI BUJI MAarpaMMbl U
obnacTu moctpoeHus. VX MOXKHO TakKe OTKPBITh JBOMHBIM IIETYKOM JIEBOU
KHOIIKM MBI B 00JIACTH TOCTpoeHUsl. YacTh mapaMeTpoB U3 OOIIMX HACTPOEK
BBIHECEHA TaK)K€ Ha MMAHEIb UHCTPYMEHTOB.

Hactpoiiku oceil mo3BOJISIIOT 3aJaTh MapamMeTpbl COOTBETCTBYIOIIUM OCSM:
OTOOpa)XEHUE CETKH, THUI OCHU, 3aroJOBOK, MHUHUMAJIBHOE W MaKCUMAaJIbHOE
3HAYEHHUS IO OCSIM, BEIDAaBHUBAHUE.

HacTpoiiku Hm>kHEH 0CH TTO3BOJISIFOT TAKKE 3a4aTh I10J1€ OCU X U IT0JIE METOK,
a HaCTPOMKH JIEBOM/TIpaBOi oceil — 0ToOOpakKeHUE TUHAMUKH IO OCH 0 3HAYCHHIO
WJIU B MIPOIIEHTAX.

[Ipu pabGore ¢ aAuarpaMMol MPETyCMOTPEHAa TakKe BO3MOXKHOCTD
yBEJIMUEHUsI MaciTaba NpoCcMOTpa BCEM auarpaMMbl WM €€ ITPOU3BOJHLHOM
obsiactu. {151 3TOro HY’>KHO, yI€p>KUBAs JIEBYIO KHOMKY MBIIIN HAXKATOU, BHIJICTUTh
Ty 00J1aCTh IUArpaMMbl, KOTOPYIO HYKHO MTPOCMOTPETh J€TAIbHO, PU ITOM JIBUTAS
MBIIIIb CjieBa HampaBo. OTMEHUTh MacIITAOUPOBAaHUE MOXKHO OOPATHBIM
JIEVCTBUEM.

PaccmoTtpum Gostee AeTaibHO MPOAAKH 3a TTOCIETHUN MecsTT (pucyHok 4.37).

254



i
o
R
f

1=
"
Y
A
L
fo
fo
fo
®
i
&

—®— KonuyecTBo|CyMMa

Konuvectso|Cymma

19.11 26.11 03.12 10.12 1712 24.12 31.12
2017

Pucynok 4.37 — I'padux npojax 3a NOCIeTHUN MeCsL

[lepen Hamu rpaduk npojax 3a nociueaHuit mecsi. HaxxaB kHonky Pexknm
MepeTaCKUBAHMA HA NIAHEIM UHCTPYMEHTOB MOXKHO. II€peMELaTh JUarpammy 1o
DKpaHy, Aeasi JOCTYIIHBIMU JUIA IPOCMOTPA Pa3INYHbIEC €€ YaCTH.

Kpome Toro, mocTynHbsl KHOIIKM Ha MAaHEIH WHCTPYMEHTOB, IO3BOJISIONINAE
NPUOJIM3UTH U OTJIAJUTh IUarpamMmy, a TaKkKe MOJTHOCTbIO COPOCUTH MPUOIHKEHHUE.
Haxmem kHOnky COpocuTh MaciuTao.

MBI BEpHYNIMCh K HMCXOOHOMY BHIYy AHAarpaMmbl. Takxke OCYIIECTBIATH
HaBUIalMI0 IoMoraer kHonka HaBurarop, oHa No3BOJISIET IETAIU3UPOBATH II0
ocu X KaKoH-1100 y4acTOK JUarpaMMbl.

Ilycte Temeppr Mbl XOTHM Y3HATh, KaKO€ IOJpa3IelICHUE JIMAUPYET II0
nponaxam. [lepeumenyem y3en rpynnupoBku B luarpamma (Jluuum) u no6aBum
HOBBIM y3en rpynnupoBkd. Hazosem ero Amarpamma (Crosiduarasi) u nepeniem
B HACTpOWKH (pucyHok 4.38).

AnTtekal AL LCE
(MuHunn)
Mpogamu D
@

| %

'fu D Owarpamma

(Cton6u4aras)
@

1

Pucynok 4.38 — Jlo6aBnenue B crieHapuit y3en ['pynnupoBka
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[ToBTOpMM HACTPOMKH, KaK ITOKa3aHO Ha pucyHke 4.39.

‘ Y ®unstpaumua ‘ »

[focTynHble nons BbibpaHHble nons
31 [lata f. Tpynna

ab Tosap.HaumenoBaHwue ab Orpen.HavmeHoBaHune

ab pynna.HammeHoBaHue

ab Kateropus ABC > TMokaszatenwu

12 Yac

12 Konwyectso

Pucynok 4.39 — [Ipumep HacTpoliku y3na ['pynmnupoBka

[Tosryunnm olmre cyMMBI POJIaX MO KaXKI0M anTeke 3a Bech Mepuo (Tox).
JUis BU3yalbHOrO aHajlu3a 3THUX JaHHBIX YJOOHO MCIOJIb30BaTh CTOJIOYATYIO
auarpammy.

Jlo6aBuM Bu3yanuzaTop JmarpamMma U nepeTaiiuM B BEPXHIOI YacTh €ro
obnactu moctpoenus noine Cymma. B HacTpoiikax cepuu nsmMeHuM tuil. Beibepem
BapuaHT CroJi0uarasi.

Haxarnem na kHOnky MHMcmoab3oBaTh Kak IMoJie METOK Y TIOJsA
Otnen.HanmeHoBaHue m00aBWIM COOTBETCTBYIOIIME TOAMKUCH ISl CTOJOIOB
JarpamMMmBl.

Jlerko yBuaeTh, uTo AmnTeka 1 sBiseTcs JUAEPOM IO MPOjaXaM 3a roj
(pucyHok 4.40).
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Antexa 1 Anteka 2 Anteka 3

Pucynok 4.40 — Cronbuaras quarpamma

C IIOMOIIBIO KOHTCKCTHOI'O MCHIO MOXXHO TaK>XK€ I[O621BI/ITB 3HAYCHUC CYMMBbI
JJIs1 K&)K,Z[Oﬁ alITCKU B Ka4YCCTBC MCTKU.
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