Hayka IOYpI'Y: maTepuanst 66-if HaydHOH KOHpEPCHITNH
CeKIMU TeXHUIECKUX HayK
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TEXHOJOI'NM AHAJIMTHYECKOU OBPABOTKH HH®POPMALIMHU

A.H. /leonenko

[TpousBonutcs aHanu3 ocHOBHbIX Business Intelligence mponmyk-
ToB. Ha mpumepe npuMeHeHus aHanutiaeckoi miargopmer Deductor
Studio omuchIBarOTCS CHOCOOBI aBTOMATH3AIMK HH(POPMAIUHOHHO-
AHAIUTUYECKOHN NIeATeTbHOCTH MO0 00paboTke naHHbIX. Ocoboe BHU-
MaHue ynensiercss Buzyanmsanuu cpeacrBamu OLAP u dhopmmpona-
HUIO BBIYUCIISIEMBIX TTOJIEH.

KitoueBble cioBa: TeXHOJIOTUHM MHGOPMAIMOHHO-aHATUTHYECKON
NesATeTLHOCTH; BU3yanu3alus; koHconuaanus; Business Intelligence;
aHanmuTHueckas miargopma; OLAP-ky6; Deductor Studio.

Hu s Koro He cekper, YTO HACTOSIIEEe BPEMsI XapaKTEpU3YeTCsl CTPEMU-
TEJIBHBIM POCTOM O00BEMOB MHGOpPMAIIMH, HAKATUIMBAEMBIM HAa MAIIMHHBIX HO-
CHUTEJISIX, U MOTPEOHOCTEN CrienanicToOB BcexX chep Mo aHaIM3Y ATUX JAHHBIX.

OtBeToM 3TOMYy B cepe aHATUTUKU CTANO TOSIBJICHUE HOBBIX Mapajurm
aHalKM3a, a UMEHHO: XpaHWIMIL JAHHBIX, MAIIMHHOTO oOydeHus, Data Mining
(uHTEIUIeKTYyalbHBIN aHanu3 aaHHbIX), Knowlegde Discovery in Databases
(KDD — mouck 3HaHu# B 0a3ax JaHHBIX), a TaK)Ke POXKICHHUE IIEJIOr0 CerMEHTa
pBIHKA ITporpamMmMHoro oodecneuenus — Business Intelligence (BI). 9to no3somnu-
JI0 TIOMYJISIPU3UPOBATH aHAIN3 JAHHBIX, BBIBECTH €r0 Ha MPOMBIIIIEHHYIO OCHO-
BY M PEIIUTh OTPOMHOE YHCIIO OM3HEcC-337a4 ¢ OONBIIUM SKOHOMHUYECKUM 3 (-
dexrom. Takke HaMEeTHIIACh MHTETPALMsA MPOTPAMMHBIX PEIICHUN W Mepexoj
OT CIICIUATTM3UPOBAHHBIX AHAMTUYECKUX PEIICHUH K MHororenessiM Bl-
mwiaropmam. PaccMOoTpuM HEKOTOpbIE MTPOrpPaMMHBIE PEIIEHUs, TO3BOJISIONINE
aBTOMATU3UPOBATh HH(OPMAIIMOHHO-aHATUTHIECKYIO A TEIHHOCTb.

Benmnom pa3BuTus aHanuM3a JaHHBIX CTAMd CHEUUATU3UPOBAHHBIE TMPO-
I'PaMMHBIE CUCTEMBI — AaHAIMTUYECKUE TIIATPOPMBI, KOTOPHIE TTOJHOCTHIO aBTO-
MaTU3UPOBATU BCE TAIbl aHAM3a OT KOHCOJIUAAINH JAaHHBIX JIO DKCIUTyaTaIuu
MoJieJIel 1 MHTEepIpeTalny pe3yapTaToB. Ha pbiHKe yKa3aHHbIE CpECTBa MPe-
CTaBJ€Hbl KPYMHBIMU  3apyOexHbIMM  mocTaBuIMKamu:  BusinessObjects
(www.businessobjects.com), Cognos (www.cognos.com), MicroStrategy
(www.microstrategy.com), Oracle (www.oracle.com), SAS (www.sas.com),
Microsoft (www.microsoft.com), a Takke pPOCCHUICKMMHU pa3paboTuyuKaMu —
dbupmbl BaseGroup Labs (www.basegroup.ru) ¢ makerom Deductor u Intersoft
Lab (www.iso.ru) ¢ miaTdhopMoil XpaHWUIUI] JaHHBIX M aHAJIUTUYECKOMN IIaT-
dbopmoii «KoHTyp».

OOpatuMcsi K OCOOCHHOCTSAM paldOThl B aHAIMTUYECKOW MiaTdhopme
Deductor xommanuu BaseGroup.
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Hayka FOYpI'Y: matepuansl 66-ii Hay4uHO# KOH(DepeHIHH
CeKIMU TeXHUIECKUX HayK

Deductor — 3to aHanutuveckas ruiatopma, OCHOBA JUIsl CO3/IaHUS 3aKOH-
YCHHBIX MPUKIIAJTHBIX PEIICHU B 00JacTH aHanu3a qaHHbIX [2].0Ha cocTouT u3
IISITA YaCTEM:

1. Warehouse — xpaHWIuIle JaHHBIX, KOHCOJUAUPYOIIee HHPOPMALIUIO U3
Pa3HbIX UCTOYHUKOB.

2. Studio — mputokeHue, MO3BOJSIONIEEe MPOWTH BCE ITAlbl MOCTPOCHUS
IIPHUKJIATHOTO PEIICHHUS, pabodee MECTO aHAIUTHKA.

3. Viewer — pabodee MeCTO KOHEYHOTO IOJIL30BATENsI, OJTHO M3 CPEICTB THU-
pakHpOBaHMS 3HAHUH (T.. KOTJa MOCTPOCHHBIC aHAIMTUKOM MOJCIH HCITOJIb-
3YIOT TI0JIb30BATEIH, HE BIIAJICIONTNE TEXHOJIOTHUIMU aHAIIN3a JaHHBIX ).

4. Server — ciyx0a, obecrnieunBaromnas yIaJeHHYI aHAJTUTHYECKYI0 oOpa-
OOTKY JIaHHBIX.

5. Client — ximment mocryma k Deductor Server. O6ecneunBaer AOCTYI K
CepBepy M3 CTOPOHHHX NMPUIIOKEHUH U YIIPaBIEHUE ero paObOTOM!.

CymiecTByeT TpH THIIa BapHaHTa MmocTaBku miatdopmbl Deductor:

1) Enterprise;

2) Professional;

3) Academic.

Mpsr Oyaem ucnoiib3oBaTh Bepcuto Academic, koTopasl nmpeaHa3HaYeHa IS
00pa3oBaTeIbHbIX U 00YYAIOUIUX LIETEH.

[Tocne 3anycka rinaBHoe okHO Deductor Studio BRIMISAUT ciaeayronmm oopa-
30M (puc. 1).

A Deductor Studio Academic (Hoswii) - [CrapTosas cTpanuual

f:ﬁ ®ain Mpaeka Bua MsBpadHoe Cepedc OkHO 7 -8 x
DS-Hd B HEE & RED @x- 0
CueHapiad T - X|

-

Y BaseGroup Labs

MpuctynuTe  Deductor

k paboTe
Mnatdopma Deductor AenAeTca ocHoBOR ANA CO3gaHWA
MPMKNAAHEN SHANHTHYECKWY PELLEHHA, PRanM30BaHHEe
E HEl TeXHONOTHK NO3BONAKT NPOATH BCE 3TaNLI
NOCTPOEHMA AHANMTHYECKON CHCTEME OT CO3AAHHMA
HPAHUAULLA A3HHEIX 40 SETOMATUYECKOrO noghopa
MOAENEN W EM3YANHIALMK NONYYEHHEX PE3YNETATOR,
ucnoaesya ogHy cietemy. Deductor - nonkouerHan
SHANMTMYECKaA NNATPOpMa, NOLAEPKMERAHILEA
texHonorin: Data Warehouse, ETL, OLAP, Knowledge

B9 MacTep uMnopTa... F& Discovery in Databases w Data Mining

Deductor Academic - BecnnatHad obpazoeaTensHaA
ENCHA aHanuTHYeckol nnatfopme. Cravate
nochegHiol eeponio Deductor Academic -
http:fwnnner. basegroup. rufdownload/deductor.

ObpasoBaTenbHbIN NopTan

OBpazoeaTeneHeli nopTan Ha Baze e-learning
TEXHONOTHA, OXEATEIEAHILMA CAMBEIE AKTYANEHEIR
. BONPOCE aHanuza gadHen: Data Warehouse, OLAP, a
CTaTYC NaKeTHOH 06patioTkM.. . P L T T OO S S R T A

- 3arpysHTE BETED. .. _

Puc. 1. O6wmii Bug oxkna Deductor
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Hayka IOYpI'Y: maTepuanst 66-if HaydHOH KOHpEPCHITNH
CeKIMU TeXHUIECKUX HayK

B Deductor Studio kiatoueBBIM TMOHSATHEM SBISETCA npoekm. ITo (aii ¢
pacummpenueM *.ded, KoTOpBIi XpaHHUT B ceOe MOCIEI0BATEILHOCTH 00pabOTKH
JAHHBIX (CLIEHApWH), HACTPOCHHBIE BU3YalIU3aTOPHl, MEPEMEHHbIE MPOEKTa U
cykebnyro uHpopmarmio. CBoiicTBa MpoekTa MOXHO HacTpouth (Daitn —
CBolCTBa IIPOEKTA).

B Deductor Studio Bcs paboTa BeneTcsi ¢ UCTONIb30BAHUEM IATH MacTEpPOB:
MacTepa HMIIOPTa, JKCHopTa, oOpabOTKM, BU3yalW3allUd M MOAKIIOUEHUH.
C moMoIIpI0 MacTepoOB UMIIOPTA, IKCHOPTa U 00paboTKH (hopMUpyeTcs CleHa-
puil. Mactep moAK/IIOUEHUH MpeIHa3HaueH ISl CO3/1aHUs HACTPOEK MOJKIIIOYE-
HUI K pa3NTUYHBIM UCTOYHUKAM U MPUEMHHUKaM JaHHBIX. MacTep BU3yalnu3aliuu
HACTpanMBaeT BU3YyaIN3aTOPHI AJi1 KOHKPETHOTO y3Ia.

Busyanuzamopom Ha3bpIBaeTcs 1000 MpeAcTaBiIeHne Habopa JaHHBIX B Ka-
KOM-JIN0O Buje: TaOIUYHOM, rpaduueckom, onucareiabHoM [2]. Ilpumepsl Bu-
3yalu3aTopoB: Tabiula, 1epeBo, rucTorpamma, nuarpamma, OLAP-xy0 u 1.1.

B Deductor Studio a5 aHanuTHKa OCHOBOIIOIATAIOLIUM IOHATUEM SIBIISIETCA
cueHapuil. Cyenaputi nipecTaBisieT co00ll MOCIEN0BATEIbHOCTh ONEpaluid C
JaHHBIMU, MPEJCTABICHHYIO B BUJE Hepapxuueckoro aepesa [2]. B nepese ka-
&Kaas onepanus o0pa3yeT y3e, 3ar0JI0BOK KOTOPOTO COACPKUT: UMsI HCTOUHHUKA
JaHHBIX, HANMEHOBAHHUE MTPUMEHSIEMOT0 METO/1a 00pabOTKH, UCIIONIb3yEeMbIE TIPU
»TOM Mo u T.4. Kpome 3Toro, cieBa OT HaMMEHOBaHHUS y3J1a CTOUT 3HAa40K, CO-
OTBETCTBYIOIIHIA TUITY Ollepanuu (puc. 2).

[ BEH
e
OD=z-E BlRe & BWEMD @&@k- 6

| CueHapyq 7T Xl

/“' BaseGroup Labs

_"3 TEXHONOTHI AHANHIA BAHHLC

= CueHapu1
= Deductor Data gain [C:AU sershPublichD ocuments\D eductorhS amples\HeagusmrocT e, ddf]
Fanexynarop: NMyrkr1_Haraldpadorka

I MacTep umnopra - Deductor Data dpaiin (3 uz 5)

Hrnopr ua Deductor Data wafina

ﬂ Murpotinor BazeGroup & Twit
Yrakure napameTpel CTONGLOE ’ I

ab Parion
ab Tun naaHuposkH

12 KonuyecTeo komHar

“/1 MNepebitdMocnenHui aTam
9.0 0w an nnowank [M2) -
9.0 ¥ unan nnowagk [M2]

9.0 M nouw Ak kKysHK [142)

U4 Hanuwe arercrea

12 Cocroanue

9.0 CroumocTs [T.pus.]

baGoTe

BKT...

ep

0EKTEI
S\teachetDesktopMAF ab
S\teachefDesktopt AP ab!

< Hazan ” Lanee > l l Oraera

< >

Puc. 2. IMnopt naHHBIX B CLIEeHapUid
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Hayka IOYpI'Y: maTepuanst 66-if HaydHOH KOHpEPCHITNH
CeKIMU TeXHUIECKUX HayK

Deductor He mMmeeT COOCTBEHHBIX CPEICTB JUIS BBOJAA JAHHBIX, MO3TOMY
CIICHApUHN 6cec0a HAYMHACTCS C y3ja UMIOpPTa U3 KAKOTO-JIMOO HMCTOYHHKA
(c momompio Mactepa ummopTta) (puc. 2). K modomy y3i1y uMmopTa MOXKHO J0-
0aBUTH y3es1 00paboTKU Wau y3ea 3kcrnopra. HoBbelf y3en Oyner nobaBiieH Kak
MOTYMHEHHBIN K Y31y mMIopTa. B HeM Bce 00paOOTUYMKH CTPYIITUPOBAHEI T10
CJICYIOIIMM YETHIPEM KaTEerOpHsIM: OUMCTKA JAHHBIX, TpaHC(hOpMalns JaHHBIX,
Data Mining, mpouee.

PaccMotpuMm ocHOBHBIE mIaru pa®oThl B miaTdopMe Ha MPUMEPE CO3TAHUS
Buzyanuzatopa OLAP-ky0a u BeIUMCISIEMBIX TOJIEH C KCIOJIB30BAaHUEM Yy37a
«Kanpkymarop».

Bnauane ¢ momompio Mactepa ummnoprta ummnoptupyeM ¢aiin Hensuxu-
mocth.ddf (puc. 2). 3ametum, uto manka Samples ¢ rotoBeIMHU (aitiaMu TaHHBIX
MOSIBUTCSA MOCTe yCTaHOBKHU miatdopmbl. Kaxaoe mosiae uMmnopTupoBaHHOM Taod-
JIUIBI UMEET CBOM THIl (puc. 3).

Tun OmacaHne

04 Jocivecklil JaHHBIE B IT0JIE MOTYT IPHHHMATE TOIBKO JIBa
3HaYeHHA — 0 5aH 1

danic/epenta TIoJe COMEPKHUT JaHHBIE THIIA JaTa/BpeMA

9.0 geljecieer Huill TICTIA ¢ IIaBarIneH TOUKOH

12 yenwill IeJIble YHCIa

ab CINPOKO&bIIl CTPOKH CHMBOJIOB

Puc. 3. OcCHOBHBIE THUIIBI TIOJIEH

B mporecce ummnopra Beibepem Tpebyembrit Buzyanuzarop — OLAP-ky0 u
3a/1aliM €r0 OCHOBHBIE JJIEMEHTHI: M3MepeHusi (B CTpokax — mone «Tum
MJIAHUPOBKMWY; B cTON0axX — «Paifon») u paxTel U ux cnocob arperaiuu (cymma
o noJiro «CtoumocThy) (puc. 4.)

PA Mactep uwnopra - Deductor Data daiin (7 ua B) (=3
= = | Hacrpofia ®axToB —
Hactpofia Hame pe HHi E| |
= | BLISOp OTOBRAKAEHBIX DAKTOR, AMPEr S W BABUSHTOD L CTOGPaKEHUA
TocTyHeie wareperia | BeifpaHHsIe UsMEpEHUR |

04 MepeiiadT ocnegHWi STaH = B KonoHe
MHE 3reHCTES ab Paiion

= Crpokn
iz ab Tun NASHUPOBKK @~ 12 K
#- 1 9.0 Ddwan

fE [ 9.0 Kunaa

e

s (142)
@1 9.0 Nnowane ke (viZ)
® [ 12 CooTosmMe

& = ¥ 9.0 Croumacts [r.pyt)

[~ = Cymma xeagparos
[ 5| Kon-eo yrukansHeix
[ 18l Ko
[ 1. ey
[ wun Macnearui

®-1 # Komectso v

Puc.4. Iloctopenane OLAP-ky6a
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Hayka FOYpI'Y: matepuansl 66-ii Hay4uHO# KOH(DepeHIHH
CeKIMU TeXHUIECKUX HayK

B pesynbrare numMeem Ky0O, oOIIMIT BUJI KOTOPOTo Moka3zaH Ha puc. 5. OH oT-
paXxaeT CyMMAapHYIO0 CTOMMOCTb KBapTHP Pa3HbIX IJIAHUPOBOK IO Pa3TUYHBIM
paiioHaMm Tropojia C Y4ETOM HaJIMYUs/OTCYTCTBHS areHTCTBA U HAXOXKJCHUS WIIH
HEHAXOXKJIEHUS HA KpaWHUX dTaXKax.

Deducto dio Academ en ers\teacher\DesktopWAP\lab4. ded) - [Deductor Data chaiin =]
DE-J & e B o BEM @ k- B
CusHapui 7 = X | Tafinua X Kug Xl -

BEE @ UEH-THE BE-D-5 sl =
= B&H Cuerapun Mepeuadocnennnd atax ~ Hanuume arencrsa ~

= =] Deductor Data False
Kanerynsro |ODJ1)KDHHKH,\’BEEEK | MpaBobepekHoIA |Mann:
30.00 154 950,00 276 008,00 436 758,00

TE- BB | % v X 12,00 402 £72,00 79 480,00 BES 054,00

CEEPANOECKHA EAPHAHT — 108 075.00 4380.00 118 965.00
Ok (Enker)

CTanMHKa .00 51 870,00 57 400,00 784 500,00

¥NyuleHHan 20 200.00 718 040,00 178 085,00 916 325,00

XPYILEEKS 132 605,00 1 700,00 179025,00 213 330,00

MToro: 976 677.00 1 443 307.00 F74378.00 31594 362,00

Puc. 5. OLAP-xy6 mo ¢aiiny HexpmxumocTb

IlepexiroueHrEe HEBHIMMOIO TPETHETO M3MEPEHUs OCYILIECTBISETCS yCTa-
HOBKOM ()J1a’)KKOB B COOTBETCTBYIOLLMX CHMCKaX. Tak, sl TOrO, YTOOBI YBUIETb
CYMMapHYI CTOMMOCTb KBAapTUpP Ka)KIOr0 BHJA IIJIJAHUPOBKM 110 pailoOHaM, Ha-
XOJSIIMMCS HEe Ha KpallHUX 3Ta)ax, BeIOMpaercs Toybko ¢uar «False» B n3me-
penun «llepBblii/mOCHETHUIN 3TAXK.

CkaxkeM HECKOJIbKO ¢10B 0 mpuHIune noctpoeHuss OLAP-ky0a (puc. 6a) u
€ro OCHOBHBIX MOHATHSIX.

a)

Bpemsi

Asryct CeHT6pb OKTS6pb

Topon: Mocksa

T 4
g’ Bpems: OKTS6pb

Tosap: A6noku

MockBa
Mpunbbinb: 63 000 p.
Topon Mepmb
baHaHbl
pywm ToBapbl
KasaHb h 60K

6) A6noku 20 000 21 000 22 000 63 000
Tpyum 25 000 27 000 29 000 81 000
Mocksa BaHaHbi 30 000 33 000 36 000 99 000
Wroro: 75 000 81 000 87 000 243 000
Abnokn 18 000 19 000 20 000 57 000
— Tpyuwm 20 000 22 000 24000 66 000
P Eakahi 14 000 17 000 30 000 51 000
Hroro: 52 000 58 000 64 000 174 000
AGnoku 12 000 13 000 14 000 39 000

;
Kazanh pywM 18 000 20 000 22 000 60 00D
BaHaHs! 22 000 25 000 28 000 75 000
Hroro: 52 000 58 000 64 000 174 000
Wroro 179 000 197 000 215 000 591 000

Puc. 6. IIpencraBnenue nHbopMaluu o Mpoaakax pa3iInyHbIX TOBAPOB
B pa3pese TOPOJIOB U ¢ pa30MBKOM MO MecsIaM (CBepXy — B BUIE Ky0a,
CHH3Y — B BHJIE IByMEpHO Tabmnuisl) [1]
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Hayka IOYpI'Y: maTepuanst 66-if HaydHOH KOHpEPCHITNH
CeKIMU TeXHUIECKUX HayK

OLAP-ky6 — 3TO MHOTOMEPHBIM MAacCUB J@HHBIX, KaK MPaBUJIO, Pa3pexeH-
HBII U JOJTOBPEMEHHO XpaHUMbId. MHOromepHocTts B pamkax OLAP mpeano-
JaraeT KOHIIENTYyaJbHOE MPEACTABICHUE TaHHBIX B BUJE MHOTOMEPHOU CTPYK-
Typsl gaHHbIX — eunepkyboa (OLAP-ky6a), peOpamMu B KOTOPOM BBICTYIAIOT U3-
mepenus (dimension), a nanuble (facts — ghaxmor; Measures — mepsi, nokazame-
JIi) PACIIOJIOKEHBI HA MEPECEUCHUH 0CEH N3MEPEHMUIA.

N3 OLAP-ky6a moxeT ObITh cocTaBlieH OObIUHBIN TuIockuid oT4éT. [lo cTo-
OWkaM U cTpodkaM oTuéTa OyayT OM3HeC-KaTeropuu (M3MEPEHHUsI), a B sTYCHKaX
nokasarenu (HaHHbie) (puc. 60).

[locne Buzyanuzamuu oOpaTHUMCS K HACTPOMKE BBIYMCIIAEMBIX CTOJIOLIOB
tabmuiel HensuxumocTts, co3naB yzen «Kanbkynsatop» u3 rpymmbl «TpaHc-
dbopmarius 1aHHBIX» B Mactepe 00paboTKH.

«KanpkynsaTop» npeaHazHaueH ajisi A00aBieHUsT B HAOOp JTaHHBIX HOBBIX
MOJIeH, KOTOPBIE PACCUUTHIBAIOTCA IO OIPEACIICHHBIM IpaBUjiaM Ha OCHOBE
CTOJIOIIOB IAaHHBIX W BCTPOEHHBIX QyHKIHI (puc. 7).

P Mactep o6paGomim - Kaaskynstop (1 wa 3) E@E|

KOHCTpYKTOp BHIpaxXeHus

Cosaaime EbIpa*EHWE, BEIYUCNASMOE HA OCHOEE CTOAGLOE 4aHHEI,
HCNOEZYA SPHMOPMMETHYECKME ONEPALKMK, 3 TAKHE ECTPOSHHEIE PYHKLLMK

Crucok eeipaxeqwi O & | BripameHme | For Pyneumm
oL A g = IF(COL4<=20 and COLLO="craypoma’™; "CermeHTl™; [Bce duHKLLMM) hd
(1f(COL4-20 amd COL4<C=50 amd COLLO="cramoma’™;

7 n 1 Oepat
I'IH::2_£TT:MD:b[::;H r’Cermerm'Z":”CEI‘MEHTS"J 11 AbslprysenT] N =
",." I'Ig 3_CP AbsErfdprytent ; ApryrerT2] £
121 I'Ig::;t—CT;;rﬁe AddDay[Qara; Komsectso) &
an I'Ig 5_F|ATE U Addonth 0 ara; Komuuecteo] =

g
-0 1 T9RKTo_ Addluarter[Dara; Konuyecteo] =

DD e e Addweek[Hara; Konwvecteo] w
03 Myrkr7_0-Paiton 2 n

Nanee » ] [ OTreHa

Puc. 7. Y3en «Kanbkynstop»

OKHO KaJIbKYJISITOpa UMEET HECKOJIbKO obyiacTed (mepeuuncisieM cieBa Ha-
IPaBO): 001ACMb CAUCKA GbIYUCTAEMbBIX 6blpadiceHull (KaXXJ10€ BBIUUCISIEMOE
BbIpaKeHHE OyJeT HOBBIM CTOJOIIOM B PE3YJBTUPYIONIEM HaOOpEe /aHHBIX);
¢opmyna, o KOTOPOH OyJIET PaCCUUTHIBATHCS BBIPAKEHUE (OKHO BBIPAKCHHS),
cnucok ecex cywecmeyrouwux cmonoyos (Bkianka «lloss») Tekymero Hadbopa
JIAHHBIX, COCTOSIINX U3 UMEH U METOK, (hyukyuu (BkiIaaka « DyHKIUW») U J10C-
TYINHBIX apu(PMETHUUECKUX, JJIOTUYECKUX U IPYyTUX onepayuti (Bkiaaka «Omnepa-
AN ).

JIist miiocTpauuu BO3MOXKHOCTENH paboThl ¢ y3i1oM «KabkynsaTop» BbINOJI-
HUM CIIeIyIOIIME 3a7a4M (3a7a4i MPUBEJIECHbI BMECTE C PEIIAIOIIMMU UX BbIpa-
YKEHUSIMH ):
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Hayka IOYpI'Y: maTepuanst 66-if HaydHOH KOHpEPCHITNH
CeKIMU TeXHUIECKUX HayK

1. Coszpnaiite HOBOE 1ojie CTOMMOCTS (T. y.€.), KOTOPBIN PACCUUTHIBACTCS JIe-
nenreM Ha 30 moast CtouMocTh (T. py0.). Bee 3HaUeHUsT B HOBOM I10JIE JIOJDKHBI
OBITH OKPYTJICHBI 0 BToporo 3Haka. round ((COL9/32);2).

2. Co3paiite HOBOe moJie dDrar, 3HaUeHHE B KOTOPOM MUCTUHHO, €CIIU BBINOJI-
Hsierca yciosue: Croumocts (T. py6.) > 2000 u Hanmuuue arentctBa = TRUE.
IFF(COL9>2000 and COL7;True;false).

3. Co3pnaiiTe elle OJIMH CTOJIOEN, 3HAYEHHE B KOTOPOM PaBHO 1, €ciu BBI-
nonusiercs ycnosue: @aar = TRUE u Coctosinue =camoe ayumee. |IFF(p3 and
COL8=max(2;3;4;5);1;0).

4. Coznaiite HOBoe mojie CerMeHT, KOTOpOE JIETUT BCE KBapTHUPBI HA CEr-
MEHTHI 10 CIIEIYIOIINM TpaBuiaM (ucroinb3yire pynknuto 1F/IFF):

1) ECJIA XKunas momanb ot 0 1o 20 u Tun manupoBku = Cranmuaka TO
Cerment = CerMmenr 1;

2) ECJIM XKunas nomans ot 21 go 50 u Tun mnanupoBku = Cranunaka TO
Cerment = CerMeHT 2;

3) Cerment = CermMeHT 3 BO BCEX OCTaJbHBIX CIIy4asiX, HE YIOBIETBOPSIO-
M 11. 1) u 2). Perienue 3Toro myHKTa NpuBEJEHO Ha puC. /.

5. Coznaiite HOBOe ToJie, B KOTOpoe BhiBenute 3HaueHue TRUE, ecnu Ha-
3BaHME pailoHa, TJIe pa3MellleHa KBapTupa, HaunHaercsa Ha «O» u FALSE B mpo-
tuBHOM ciyyae. [FF(left(COL11;1)="0";True;False).

Takum 00pa3zom, MBI PacCCMOTPEIN BO3MOKHOCTH aBTOMATHU3AIlUU aHAIUTH-
YecKoi paboThl 10 00pabOTKE JAaHHBIX C MCIOJIb30BAaHUEM COBPEMEHHBIX HH-
(GbopMaIMOHHBIX TEXHOJIOTHI 00paboTku uHpopManuu. O4eBUIHO, YTO (DYHK-
IIMOHAJT aHAJTMTHYECKUX TuiaTdopmM, B yactHoctu Deductor, 3HaunTenbHO IIHpe,
4yeM HaMU ObLIO PACCMOTPEHO, U OCTABJISET MHOKECTBO BO3MOKHOCTEH KaK JJis
OOy4eHHs MPUMEHEHUIO MH(POPMAIIMOHHBIX TEXHOJIOTUN B aHAIUTUYECKOMN JIes-
TEJILHOCTHU, TaK, COOCTBEHHO, U JIJIsl peaTu3aliu dTOU eI TEILHOCTH.
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