HHOOPMALTUOHHBIE TEXHOJ/IOTHH B CTATHCTHKE

METO/Ibl UHTEJUVIEKTYAJIM3AIIUU TTPUKJIAIHBIX 3AJIAM B TH®OPMAIIMOHHO-
AHAJIMNTUYECKOM CUCTEME «OBPABOTKA CTATUCTHYECKOW OTYETHOCTH»

I.U. XpamoB, KaHO. 5KOH. HAYK,

Teppumopuanwvusiti opean Poccmama no Kpacnospckomy Kpaio,

C.M. OkJIaTHUKOB,

Cubupckuti 20cy0apcmeeHtvlll MexHON02UYeCKULl YHUsepcumem

B xypnane «Bonpocsr craructuku» Ne 3 3a 2005 1. Obiia
omyONrKOBaHa HaIlIa 0030pHAS CTaThs 00 YHUPHUIIUPOBAHHON
uHpopMannonHo-aHamuTuueckoi cucreme (MAC) «O6paboT-
Ka cratuctraeckoit oryetHocTH» (OCO). B cBsI3H ¢ pa3zBuTH-
€M KOPIOPAaTHBHOW MH(pOPMAIMOHHO-BBIUYUCIUTENFHON CH-
crembl Poccrara, npencTosmmumMu CeabCKOX03IMCTBEHHON
(2007 1.), sxoHOMHUUecKoit (2008 r.) mepenucsiMu U TepeTTu-
ceio HaceneHust (2010 ), HaMu MOATOTOBIIEH MaTepua, Ko-
TOPBIA MOXKET OBITH UCIIOIH30BAH IPH ITOJTOTOBKE IIPOTpaM-
MHOTO MPOJYKTa aBTOMaTH3UPOBAHHOW 00paObOTKU HE TOJIb-
KO HH(OPMAINH TEKyIeH CTaTUCTHKH, HO U BCEX EANHOBpE-
MEHHBIX BBIOOPOYHBIX W CIUIONIHBIX 0OCIIEIOBaHMUH, B 0CO-
OEHHOCTH JJIsl pAOHHOTO, a JIaJiee ¥ MyHUIIUTIaIbHOTO YPOB-
Hel. B aToii crarbe comepkuTcs MofpoOHOE OIMCcaHHe aB-
TOMaTHU3MPOBAHHOW CITPaBOYHON CITY>KOBI, pealn30BaHHOM B
HAC B Buze ¢yHKIHMH, KOTOpas BO3BPALIAET CIIMCOK ONTH-
MaJIbHBIX AEHCTBUM, COBEPIIAEMBIX I10JIb30BATENIEM IS J0-
CTHXKEHHS OIIpefieNieHHOro pe3ynsTrara B paMkax TAC «OCO».
OHAaKO JIOKaJIbHOCTh TaHHOH (DYHKIIMH HE OTIPEAEIISET ee CIie-
IUPHUIHOCTh, @ MUHUMHU3AIHSI WK TTOJTHOE OTCYTCTBHUE CIIe-
IU(PHUKA TOPOXKIAETCS €€ YHHBEPCAIBHOCTHIO. 3a/1a4a YHH-
BepCcaIM3aliy CPEICTB 110 00pabOTKE CTATUCTUYECKOH OTUET-
HOCTH OBUIa OCHOBOTIOJIATAIONIEH MPU MPOEKTUPOBAHUU U
peanmmzanun MAC «OCOp. Ee pelienne onpenenuno yHupu-
LUPOBAHHBIN (PYHKIIMOHAIBHBINH COCTaB CUCTEMBI, B KOTOPOM
KakJas OTAebHas (YyHKIOHUS SBISETCS YHUBEPCAIBHOH, TO
€CTh JomyckaeTcs ee peanuzanus BHe MAC kak camocTos-
TEJIFHOTO TpHiIoKeHNsI. COOTBETCTBEHHO M (PYHKIIUS OIITH-
MU3aIMY IPUHUMAEMBbIX PEIIeHHUH ABISIEeTCS YHUBEPCATIBHOM,
a 3TO 3HAYMT, YTO €€ MPUMEHEHHE HE 3aBUCHT OT CTICIIM(DUKHI
npeaqMeTHON obmactu. [mbkocTh GopMamu3anuy JTOTHKH
MPEIMETHO# 00JIACTH TTO3BOJISIET JIETKO IIEpeHACTPanuBaTh QyH-
KIMOHAJIBHYIO MOZIENb CHCTEMBI, HCTIONB3YEMYIO B Ka4eCTBE
(hopMaNbHBIX TAPAMETPOB B PACCMATPUBAEMOM (DYHKIIHH.

3HAYMMOCTh MOMCKA ONTHUMAJIBHBIX IEHCTBHUI MpH padoTe
C MMPOTPaMMHBIMHU MPHIIOKEHUSMH Pa3IHYHBIX TPEAMETHBIX
obnacreii, 0cOOEHHO ¢ MHOTO(YHKIMOHAILHBIMH HH(pOPMa-
LIHOHHO-aHATUTUYECKUMH CHCTEMaMH1, CTAaHOBUTCS Bce Oonee
Becomoii. Haceimmenne MAC MHOroo6pasuem pa3inyHbIX
(YHKIMOHAIBHBIX BO3MOKHOCTEH BIIeUeT 3a COOO0M co3anue
CJIOXKHBIX 10 HEPAPXUH CIIPABOYHBIX CIYKO Kak HEOTheMJIe-
MOii 4acTH Jr000i cucteMsl. CripaBOYHBIC CITY)KOBI B THITEP-

TEKCTOBOM (popMaTe CyHIECTBEHHO YIPOIIAIOT PEIICHHE
MOJIb30BATEILCKUX 3a/1a4y IPU PaboTe C CHCTEMOM, HO He BCe-
[JIa MOYKHO OTIEPATUBHO TIOJIYYUTH CIPABKY O PEIIEHUH 4acT-
HOM 3aa4l ¢ HAOOPOM OIpe/eTIeHHBIX YCI0BUl. B pexxume
peraMeHTHOM paboThl' HHOT/IA IIPOCTO HE XBATAET pabovyero
BPEMEHH Ha M3y4eHHUE ONPEHACICHHOTO psiia QYHKIUI CHCTe-
MbI. DTa npobiieMa akTyasibHa 11 paboTsl B CTpyKType Poc-
crara. Yactoe oOHOBICHHE (DOPM OTUETHOCTH BIICYET 3a COOOM
0OHOBIIEHHE TPOTPAMMHBIX TPoAYyKTOB. [Ipobiema eniHo00-
pa3HOi 00pabOTKHU CTATHCTHYECKON OTUETHOCTH OBLTa pelie-
Ha ¢ co3fanueM yHupuuuposanuoit cucteMsl UAC «OCO».
OpHako TUHAMHUKA CHCTEMBI, e¢ PYHKIIMOHAIBLHOE «HAPAII[H-
BaHUE» CO3MIAI0T OIpeIeNIEHHbIE TPYIHOCTH Y TIOJb30BaTENeH,
YTO NPOSBUIIOCH HA Tarle arpobaruy.

Jlyis onepaTuBHOW OPUEHTHPOBKH B OONIBIIOM Habope
(GYHKIMH HAMH B cHCTeMy ObliTa BHeApeHa QYHKIIUS, YCIOB-
HO HasbIBaeMasi «MHTEIJICKTYaIbHBIN MyTeBOAUTENbY. JlaH-
Hast YHKIIMS T03BOJISIET ONEPATUBHO MOMYYHTh OTBET Ha BOII-
POCBHI, CBSI3aHHBIE C BRLIOOPOM TEX HJTH HHBIX JICHCTBUI B paM-
KaxX CHCTEMBbI NPU HaJMYUU OIPENeICHHBIX BXOMHBIX Tapa-
METpOB.

B ocHOBe anropuT™Ma « MHTEIIEKTYaJIbHOTO Ty TEBOAUTE-
ns» ucnoab3osad anmapar Cereit [letpu (CII). ®opmansHo
Cers Ilerpu onuceiBaercst MHOxkecTBoM PN={O, P, T, F, MO},

rae ©={0, 1, 2,...} - MHOXECTBO JHCKPETHBHIX MOMEHTOB BPEMEHH;

P={p,.p,....p,} - HEMyCTOE MHOXeCTBO 371eMeHTOB CeTH (O3MIHi);

T={t, t,...,.t } - HEMyCTOE MHOKECTBO 31IeMeHTOB CeTH (MepexooB);

F - GpyHKIMSA HHIMJICHTHOCTH;

F: (PxT)O(T%P) - {0, 1,2, ....k,...};

HauajbHas pasmerka nosuuuii M, P - {0, 1, 2,...}.

Certs Ilerpu, Kak ammapar MOACIUPOBAHUS, H3HAYAIEHO
urpaia npuoOpUTETHYIO POJIb, BRIPAXKAIONTYIOCS B UMHUTAIIU-
OHHOM MOJICTPOBaHIH MTapaUIeTBHBIX CUCTEeM. B HacTosmee
Bpems Cetu IleTpu mpUMEHSIOTCS HE TOJIBKO JJIsl pacmapa-
JIENUBaHUSA TIPOIIECCOB, HO U B IMHTBUCTHKE, BEPUDUKAIIH
(YHKIIMOHATBHOTO MOJICIMPOBAHU U T. 1. B paccmarpuBae-
Mot padote CII mpumeHseTcs Ui MOAEIUPOBaHuUs QYHKIIH-
onanpHOrO coctaBa MAC. [loctpoeHHas MoAenb SBISETCS ap-
T'YMEHTOM B (DYHKITHH «HHTEIUICKTYaIbHOTO Ty TEBOAUTEIISD».

3agava QYHKINH - ONPENETUTh ONTHMANIbHBIE IEHCTBHA
TIOJTb30BATENS JUTS 0 CTHXKEHUS 3aJaHHBIX BBIXOIHBIX ITapa-
metpoB. Ha puc. 1 m3o6paxena monens MAC «OCO» B HOTa-

! PeraMeHTHON paboToii Gy/ieM Ha3bIBaTh PEXKHM, ONPEIEICHHBINH 0COOBIMI BPEMEHHBIMH OrPAaHHYCHHUSMH Ha BBIIOJTHEHHE TON WM HHOH (QyHKIHH

CHUCTEMBI.
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uuu Cereit [lerpu. Cxema cocrout u3 11 nepexonos u 15 no- Tabnuma 2
3uLui. C KaXIbIM IEPEXOAOM COMOCTABIISIETCS COOTBETCTBY- Omnpenenenne pynxuuii MAC
foree coOBITHE, a ¢ KAKIOW MO3HUINEH - OTpeeIeHHBIHN K-
3eMIUIIP CYOIHOCTH CHCTeMBbI. MHTeprperanus cOOBITHH H
Ij Yy pripeTan Iozuiuu CymHoctu
MO3UIMY TIpruBeAcHa B Tabimunax 1 u 2. @opmanbHO TaHHAS
. . o DI CTaTHCTUYECKHI PETUCTp
MOJIEINTb TIPENCTABISAET COOON aHATIOTHIO HEMPOHHOU CETH C —
D2 TJIAMEHT
«yunurenaem». Takum o0pazoM, M3HAYAIBHO JOIKHBI OBITH s HoTpyKTHBHE THORMA 110 CTATHOTHIGCKO OTIeTIOGTH
WM3BECTHBI BXOIHBIC MAPAMETPHI M OMPEACTICHBI BBIXOTHBIE. e S HCKTPOHHOG MPEACTABICHAE GAAHKOB OTYETHOCTH
Pabora Momenu mpogomkaeTcs A0 TeX IOp, MoKa He OyaeT Ds MaxkeTs! TeserpamMm
HaliieHa NCKoMas KOMOWHAIMS (UIICK B TO3UIUAX, 3a1aH- Ps ABK
Hast 3apanee. [Ipenenbl morcka HEOOXOAUMON KOMOWHAIINU D7 ABC (aBTOMaTH3MPOBAaHHBIN OAHK CBOJIOK)
MO)KHO BapbUpOBaTh n3MeHenneM riryounsl Cern [lerpu. Pac- ps [lepBtas oT4eTHOCT, X03AHCTRYIOIIMX CyGheKTOB
o HKOHOMHUKH
cMmarpuBas cBoiicTBa CeTd, Hy’)KHO OTMETHTb, YTO OHA HE OT-
§2) XpaHuuie JaHHbIX
paHMYeHA U HE HMEET TYITHKOB. o Mporoxon KorTpom
Tabmuna 1 Pl [IpoToKoI nepeaayn TenerpaMmbl
Omnpenenenue coObITHIH pi2 CBozKH
D3 [ITaTHOE pacnucaHue
o P4 Cl'[paBO‘IHI/IK CIICIIHAJIMCTOB
Tepexomnpt HanmenoBauue coObITHS Bpewms*, F(t) Dis OTlepaTHBHaz CTATHCTHKE
t Omnpe/eneHue perinamMmenTa 5
f  |CosnaHne SNEKTPOHHOI POPMEI CTaTHCTITE- PaccMoTpuM paboTy «HHTEIEKTYalbHOTO MYTEBOIUTE-
CKOIf OTYETHOCTH 6
1s1», peanmu3oBaHHOro B MAC «OCO».
t3 Co3aHue MaKeTa TelerpamMmm 8
fa Cosnanne ABK (aTOMATIGHPOBAHHOTO GanKa Cohopmynupyem 3adauy. [lycTh UMEIOTCS B HATHMYHH 0a3a
KoHTpOIIS) 9 CTaTUCTHYECKOTO PETUCTPa, MHCTPYKTUBHBIE TICHMa TS 3a-
s Cosnanve TabivLl 1A BEIXOXHOM MH(OpMAriH 10 MTOJTHEHHUS CTaTOTYETHOCTH, ITATHOE PACIMCAHUE U IEPBUY-
fs___|BBOJ OTYCTHBIX NAHHBIX 11 Hasi OTYETHOCTb. Kakue onTuManbHbIe (¢ HANMEHBIITUMHE BpE-
t BbInoIHEHHE KOHTPO. 5 o
’ DUIOTHCHMC KOHTPOA MEHHBIMH 3aTpaTaMK) IeHCTBUs COBEPIIUTE I0Ib30BATENIO
ts DopMmupoBaHUE TEIErpaMM 1 .
JUTS OTTIPABKHU TEJIETPaMMBI Ha BHIIIIECTOSIINA YPOBEHB?
ty dopmMupoBaHNE BEIXOAHBIX TaOJIHIT 8
P €V ST —————————S————— 7 Pewenue 3a0ayu. 3agaeM HauanbHy10 pasmetky Ceru [let-
1 [onydcHne onepaTHBHOH CTATHCTHKH 1 pu [101000010000100], B KoTOpO¥t OIIpeaeeHEI BXOAHBIEC U

*BpeMs1, HC0OXOAUMOE 15l BEIIOTHEHHUS COOTBETCTBYIOIIETO COOBITHS,
3aJJaHO B YCIIOBHBIX CTUHUIIAX.

'y

ty

BBIXOJAHBIC MapaMETPbl MOACIH. HpOL[CCC MOACINPOBaHUA
IPOU3BOAUTCA 10 OHpe,HeHGHHOﬁ l"J'Iy6I/IHBI. 3areM aHaIN3H-

pi3 )2z
tio

O6nacTh KIMEHTa

A,I[MI/IHI/ICTpaTI/IBHaSI YaCThb CHCTEMBI

Puc. 1. Cers lerpu 11 UAC «OCO»
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pyroTCs BeKTOphI cBoboaHOTO s1361ka CII. AHanu3 BKiIrogaeT
B ce0s1 HAXOXKICHHE MHHUMAJIbHOW CYMMBI BeKTOpa. Bektop
MIPE/ICTaBIsIeT CO00Il OTHOMEPHBI MacCUB, XPAHSIIUHA Bpe-
MEHHBIE XapaKTEPUCTHKH MOCIIECI0BATEILHOCTH cpabaThIBa-
HUS IEPEXo0B. B nanHoit 3ama4ue OyayT COMOCTABIATHCS BEK-
TOPBI, B KOTOPBIX 3aIlOHEHA O3NS P, , YTO CUTHAITM3UPY-
€T 0 BBIBOJIE ITPOTOKOJIA OTIHpaBKkH TenerpammMal. Cets [letpw,
Mozenupytomas ¢pyHkiuonaabHocth UAC «OCO», umeer
0COOEHHOCTH MOCTpOeHHMS. J[ByHanpaBIeHHas cTpesika 000-
3HaYaeT I OJHOTO Mepexoa OMHOBPEMEHHO JBE TYTH: HC-
XOJISIIILYTO ¥ BXOJSIIYIO.

i NAC kA
P
Tk

Ha puc. 2 uzoopaxena popma MAC «OCO» miist paboThl
C «MHTEJUIEKTYaJIbHBIM MyTEeBOAMTENEM». B crincke, pacno-
JIO)KEHHOM CJIeBa, OTMEYEHBI MIO3UIINH, UMEIOIINECS B HAJIU-
yuu. [To ymom4anuto, ciucok GopMupyeTcst aBTOMaTHIECKH,
ucxons u3 (HaKTUYECKOro HAIMYMUS JTAHHBIX MO3UIMHA B CH-
cteMe. B neHTpanbHOM crircke opMBI OTMEUAIOTCS TE MTO3H-
LM, KOTOPBIE HYXKHO MOIY4YHTh B X0o1e pabotsl ¢ MAC. U B
OKHE CIIpaBa 0TOOPaXKatoTCsl pe3yNbTaThl pabOThl «HHTEILIEK-
TyaJbHOTO MYTEBOIUTENS» B BHJE CIIMCKA ACHCTBUIl, KOTO-
pble TIOJIB30BATENI0 HEOOXOIMMO BBIMOIHHUTE LISl TOCTHIKE-
HUSI 1IEJTH.

H e Bad&rs e

[ T ree—
Frena caman m ram

= =

Puc. 2. ®opmMa «MHTe/NIEKTYAJILHOTO IyTeBOIUTEIS»

B pesymbrare paboThl MOIEIH 10 TITYOHUHBI, paBHOI 5, OBIT
chopmupoBaH cBoOoaHbIH 361K CeTr [leTpu, cocrosmmii u3
237 BektopoB. Cpenu HUX OBLT HalICH AMHCTBCHHEIA BEK-
TOp, TMOCIIe cpabaThIBaHUS TEPEXOI0B KOTOPOTO B MTO3UIHH
P, TOSBAIIACh (umika: Vect0r=[t1, t, 1,1, tg]. 3aroIHuM J1aH-
HBIA BEKTOP COBOKYITHOCTHIO COOTBETCTBYIOIIMX 3HAYCHUUN
¢byukoui Bpemenn u3 Tabmumsr 1: Vector=[5, 6, 8, 11, 1].
[Monmy4yennas mrHA BeKTOopa L= 2(Vector[i])=3 l.

Taxum 00pa3oM, UMes B HAJTMUHH JaHHBIE CTATHCTHYE-
CKOTO PErucTpa, MHCTPYKTUBHEIC THCHMa TS 3al0THEHHUS CTa-
THCTHYECKON OTYETHOCTH, IITATHOE PACIICAHUC U TICPBUAY-
HYFO OTYETHOCTS, NI OTHPABKU TEIETPaMMBI ITOJTb30BATEIh
JTOJDKEH COBEPIIUTH CIEAYIONIHE TCHCTBYS:

1) ompenenuTh perIaMeHT;

2) co3aark MEKTPOHHYIO GOPMY;

3) co3mare MakKeT TelerpaMMBbl;

4) BBeCTH JaHHBIC;

5) OTTIpaBUTH TEIETPAMMY.

3Has onTUMAaNEHBINA HA0Op AEUCTBHIA, MOYKHO UCKITIOUUTH
BEPOSTHOCTD BHITIOIHECHHS JIUITHIX (DYHKITUH B CHCTEME, 9TO
MIPUBOIUT K SKOHOMHUHU pabouero BpeMEHU M YMCHBIICHUIO
TPYIOEMKOCTH.

B nanHO# cTaThbe HCNONB30BaHIE METOIOB HHTEIUICKTYAa-
TMU3AIUN TPUHATHS ONTUMAIBHBIX PEMICHHH PacCMOTPEHO
Hamu Ha npuMepe MAC. OnHako npakTH4ecKoe MPUMEHEHHE
pa3paboTaHHBIX alTOPUTMOB MOXKET OBITH O0JIEe IIUPOKUM.

Peanmmzanus @enepanbHON MPOrpaMMBI CTATHCTHIECKAX
pabot Poccrara B mienmoM, M 0COOCHHO TIPOBEICHIE BaYKHBIX
TOCYIapCTBEHHBIX MEPOIPHUATHH IO CILIONTHOMY CTATHCTH-
YeCKOMY HAOFOIEHHIO, TAKHX, KaK TPOIICAIIas IEPEnrch Ha-

ceJsieHns, IpeacTosine Beepoceniickas cembCKOX03SHCTBEH-
Hasl 1 S5KOHOMHYECKas TIEPEMNHCH, IIPEAIIONaraloT 00beMHYIO
MIOATOTOBHUTENBHYIO palboTy.

Jlyis peanu3any MMOCTABIEHHBIX 3a/1ad MPUBIIEKAIOTCS
BHEIITATHBIE COTPYAHUKH, AJsI OONMBIIMHCTBA KOTOPBIX CTa-
THCTHKA SIBIISICTCS HOBOI 00IAaCThIO B X TPYIOBOH IESATENb-
HOCTH. AHaJIN3 IEHTPAIN30BAHHOTO 00YIEHUs EPETTNCHBIX
KaapoB Ha TeppuTopuu KpacHOSpCKOTO Kpas MOoKas3all, 4To
oxosio 50% palfoHHBIX OPTAHOB CTaTHUCTUKH C TPYIOM BOC-
MIPUHAMAJIN HH()OPMAIIHIO, KacaIOIIyI0Cs aBTOMAaTH3HPOBaH-
HOM 00pabOTKH CIHCKOB CYyOBEKTOB CEITbCKOXO3IHCTBEHHOM
nepenrcy. B xozne 00y4eHust BOSHUKAIO MHOKECTBO BOTIPO-
COB, CBSI3aHHBIX C MPOOIEMOii cOCTaBICHHUS CTIUCKOB B APM
«Arpopeructp-1», KOTopble penIaInCh yKe Ha MEeKPAHOHHOM
yposHe. [Ipuxoaunock MOBTOPHO OpPraHU30BBIBaTH 00yIEHHE
1 KOHCYJIBTallny B MEXPaHOHHBIX OT/ENIAX CIICINAINCTOB H3
OnM3NeKanMX paifoHOB.

Bonbiryto moMonip crienuaancTaM pa3indHoN KBaaudu-
KaIlM{ MOTJI OBI OKa3aTh HHTEPAKTUBHBIE CIIPABOYHBIE CITYK-
651. OOBIYHO CITY>KOBI aBTOMAaTH3MPOBAHHOH ITOMOIIH, HHTET -
PUpPOBaHHBIE B MTPOTPAaMMHBIE KOMIUIEKCHI, OPTaHH30BaHBI
TPATULIHIOHHO HEPAPXUUECKUM CIIOCOOOM B THIIEPTEKCTOBOM
BUE. MeTonoNornyecKie yKa3aHus, IpuiiaraeMble, B 9acT-
HocTH, K APM «Arpopeructp-1», npeacraBieHbl B TEKCTO-
BoM Buze B hopmare MS Word. B GonbImmHCTBE ciIydaes B
Pa3IMYHBIX CTPYKTYpax OpraHW3allis NpeacTaBleHus HH(OP-
Manuy, IMeIoIas O0IIyI0 CEeMaHTHUECKYI0 HHTEPIIPETAINIO,
MOXKET JIETKO JIe30pUEHTHUPOBATD TOJIB30BaTENs B JAJIbHEH-
muX JedcTBHAX. bosee mpremiiema it CTaHAAPTHOTO MBIII-
JICHUS YeJI0BEeKa MHTepakTHBHas (hopMa MH(OPMAITIOHHOTO
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obmena. lImenHo Takyio ¢hopmy oOMmeHa mHpOpManued u
MpeIUIararoT METOIbI HHTEIUIEKTYaTn3aluy IPHHATHS OITH-
MaJbHBIX pelICHHH, pean30BaHHbIe B HHPOPMALOHHO-aHa-
mutrdeckoit cucteme «O0paboTka CTaTHCTUIECKOW OTIETHO-
CTH», KOTOPBIE MOTYT MIPUMEHSTHCS B PAa3IMYHBIX cepax B
CHJIy WX YHHBEpPCAJBHOCTH. B 3TOM ciiydae MOXXHO orepa-
THBHO TOJNy4YaTh KOHKPETHYI0 HH()OPMALUIO HA 3aJaHHBIH
CHCTEME BOIIPOC.

BobIIMHCTBO HHTEPAKTHBHBIX CIIPABOYHBIX CITYXKO MpH-
MeHAITCA B crienuduaHoi obnactu. [IpenmymecTBo pac-
CMOTPEHHBIX B JJAHHOW CTaTbe METOJOB B TOM, YTO OHH T10-

3BOJISIIOT IOBOJILHO THOKO aIaliTHPOBATHCS K MMPEMETHOM 00-
JIACTH C MOMOIIBIO U3MEHEHHsI (DyHKIIHOHAILHOTO COCTaBa CH-
creMsl. [Ipu 3TOM (QyHKIIMOHATBHAS MOJIENb TOJDKHA 3a/1a-
BaThCsl LIEHTPATM30BaHHO. Takum 00pa3oM, paccMOTpeHHast
METOIMKA, KaK y)Ke YIIOMHHAJIOCh, MOJXKET IPUMEHSATHCS BHE
xomiutekca MAC, B BUie OTICIbHOTO IPUIIOKEHHS TS 00ec-
MIEYCHUS! ONIEPATHBHOTO TIOJyYeHUs] HEOOXOIMMOM CIpaBoy-
HOH MH(pOPMAILINY B pa3INUHbBIX cepax NesITeIbHOCTH, B Ya-
CTHOCTH ]ISl TOJIY4€HHsI UTOTOBOW WMH(OpPMALUK MPEACTO-
AIUX Tepenucei Ha mo6oM ypoBHe [Poccrar, Tepputopu-
aJNbHbIC U pailoHHbIE (TOPOACKHE) CTATUCTHUECKHE OPTaHbl].

INPUMEHEHHUE TEXHOJIOTUHN XPAHWIUI JAHHBIX HA NNTPUMEPE CO3JAHUSA
«IIEHTPAJIN30BAHHOT'O XPAHWJIMIIIA JAHHBIX NTOKA3ATEJEN
COIMAJIBHO-9KOHOMHNYECKOI'O PA3ZBUTUS»

E.B. MuponoBa,

I1enbio BHEPEHUS TEXHOIOTUH XpaHUIIHUI JaHHBIX B Ca-
xa(SIkyTHs)cTare sSBISIETCSA CO3MaHHE SIUHOTO MH(OPMAIlH-
OHHOTO POCTPAHCTBA, 00bENUHSIOIIETO BCE CTATUCTHYECKUE
Y BEJIOMCTBEHHbBIC TMOTOKM MH(OpMAaMKM B OJMH MOIIHBIH
KOpPIIOPaTUBHBIN yIpaBiseMblil pecypc - LleHTpanu3oBanHoOE
xpanunuie qaHabx (11X /1) mokaszareneii coruaibHO-3KOHO-
Mu4eckoro passutus Pecryonmiku Caxa (SIkyTns).

OCHOBOH AJIs1 peanu3aiiy 3TOTO MPOEKTa MOCTYKUIH
HOBBIE TPEOOBAHUS, TPEABBISIEMbIE K OPTaHU3aLUI HHPOP-
MaIMOHHBIX PECYPCOB, CBSI3aHHBIE C IPHHATHEM PETHOHAb-
HBIX IPOrpaMM HH(OPMATH3AIMN OPTaHOB BIACTH B paMKax
®denepanbHON porpaMMsl «OnekTpoHHast Poccus» Ha 2002-
2010 rr.

Ha cerognsmnuii neHs pernoHanbHas HHGOpMaNns pas-
OpocaHa 1o BeIOMCTBEHHBIM H MyHHUIMIIAIEHBIM CHCTEMAM,
OTCYTCTBYET IIEHTPAIN30BaHHBIH cOOp, HAKOTUICHHUE W KOHT-
POJb NAHHBIX AJIS TPOBEACHUS] KOMIUIEKCHOTO aHAINW3a M
MOHHUTOPHHTA COCTOSHHS perHoHa. BeencTre 3Toro ympas-
JIEHYECKHE CTPYKTYpHI HE YCIIEBAIOT IlepepadaTsiBaTh 1 0000-
math OOJBINNE TOTOKH WH(POPMAITHH.

D¢ PeKTUBHYIO TOAAEPKKY MPHHATHS yNPABICHIECKUX
pemeHnit npu3Bana 00ecIeunuTh HH(POPMAIIMOHHO-aHATHTH-
YyecKas CHCTEMa, CO3/aHHas B TEPPUTOPHAIBHBIX OpraHax
Poccrara, Tak Kak IMEHHO B CTaTUCTHIECKOH CHCTEME CyIIle-
CTBYET CIIOXHBIINICS, OTIAXEHHBIH Iporiecc coopa, XpaHe-
HUsI, 00pabOTKH W KOHTPOJIST TeppUTOpHATIbLHON MH(OpMa-
LUH C WCTIONb30BAaHWEM CTAHAAPTHU30BAaHHBIX OOIEPOCCHIA-
CKHX KJIacCH(HUKATOPOB.

B03MOXXHOCTH CHCTEMBI OLTYyTHMO OOJIETYal0T TOCTOSH-
HO BO3HHKAaeMYI0 Ipo0JIeMy OTCYTCTBHS THOKOTO M YHUBEP-
CAJIFHOTO TPOTPAaMMHOTO MOAYJS B YaCTH NPEICTABICHHS
BBIXOJHOHM MH(OPMAIINH, TaK KaK CETOIHS MOIb30BaTEb X0-
YeT UMETh BO3MOKHOCTH CAMOCTOSTEIIFHO CTPOUTD CIIOKHBIE
MHOTOYPOBHEBBIE 3aIIPOCHI IT0 CBOEMY MAKETYy.

HoBas nH(popMannoHHas cucTeMa OpHEeHTHpPOBaHA Ha
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Teppumopuanvuwiii opean Poccmama no Pecnyonuxe Caxa (Axymus)

COBPEMEHHYIO TEXHOJIOTHIO MHTETPHPOBAHHBIX XPaHHIIHII]
JAHHBIX U YOIYOICHHYIO0 aHAIUTHYECKYI0 00paboTKy 60ib-
mHX 00bEMOB HAKOIICHHON MH()OPMAIMH COBPEMEHHBIMHU
METOJaMH MOAAEP)KKN MIPUHATHS PEIICHUH.

YenemHoMy BHEIPEHHIO MTPOEKTa CIOCOOCTBOBAN IPO-
(heccroHANBHBIN ypOBEHb Pa3pabOTIYMKOB CHCTEMbI U MHO-
TOJIETHUH OIBIT CTIEIHAIHNCTOB TEPPUTOPUAIBHBIX OPTaHOB
Poccrara no npuMeHeHuo HHGOPMAIIMOHHO-aHATTATHYECKIX
cucteM # pa3nuuHbelx CYBJI.

PaboTs! o mpoexTy Hadats! B koHIe 2003 1. 1 peann3oBa-
HBI B MTHCTPYMEHTAIIFHOH cpesie AHAIUTHYECKOTO KOMIUIEK-
ca «IIporuno3» (3AO «IIporuos», . [lepmb), OCHOBaHHOH Ha
texnonorun WareHouse ¢ ucnonb3oBannem CYB/] ORACLE
Enterprise Edition Server 9i.

Paspadomka nopmamuenoii 6azvl. Ha HauanbHOM dTane
paboT OblTa TIpOBEICHA MapaMeTPU3aIHs U COTIACOBAaHNE C
3aKa39MKOM JTAIlOB ITPOEKTA, ONPE/Ie/ICHBI (PHAHCOBBIE, Ma-
TepUaIbHbIE 1 BPEMEHHBIE PECYPCHI.

HWcxonst 13 nHpOpMannoHHON TOTPEOHOCTH KpyTa MONIB30-
BaTesei, OB ONIpeeNieH COCTaB IoKa3arelieil n mpoBeieHa
HACHTU(PHKALINS CO CTATUCTUIECKIM CIIPABOYHUKOM, OTIpesie-
JIeH epevYeHb HCTOYHMKOB TAaHHBIX JUIA 3arpy3ku. Takum 00-
pa3oMm, Ha 3TOM 3Tare ObuIa Ipojenana ciaeayomas padora:

- co3nana ciryx0a skcruryatarun LIX /1, nesrensHOCTH KO-
TOpPOH 3aKpeIUIeHa PErIaMEeHTOM CIYXOBI 3KCILTyaTaruu
X/, yrBepxaeHHbIM pyKoBonuTesneM Caxa(SkyTusi)crata u
COIVIACOBAHHBIM C 3aKa34MKOM - MUHHCTEPCTBOM YKOHOMH-
yeckoro pazButusa Pecrryonmkn Caxa (SIkyTus);

- cocrapieH «PermaMenT paboT 1Mo CO31aHMI0, B3aNMOIeH-
CTBUIO U Hconb30BaHuto L[X[», KoTOpEIiA OBLT YTBEPKACH
roctaHoBnenueM [Ipasurenscrsa Pecryomku Caxa (Sxyns);

- COIVIACOBAaH C 3aKa3YMKOM IIEPeYeHb MOKa3arelse, co-
MOCTaBJICH U UASHTU(HINPOBAH CO CTaHAAPTH3HPOBAHHBIM
CTaTHCTUYECKUM Kiaccudukaropom mokaszareneit - KCII
(omuH M3 caMBIX TPYAOEMKHX ITponeccoB co3nanns LIX/1);
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- OTIpe/ieNIeHBI NCTOYHUKY JaHHBIX JUIS 3arpy3KH:

a) 06a3bpl JaHHBIX MTOKa3aTeJel: olnepaTuBHbIE 0a3bl JaH-
HBIX (heiepabHOM CTaTUCTHYECKON OTYETHOCTH, PETHOHAb-
Hble 0a3bl naHHBIX Pecryonmuku Caxa (SIkyTtus), 6a3el qaH-
HBIX JlambHEeBOCTOUHOTO (henepaTbHOTO OKPYTa;

6) 6a3s1 roToBeIX HoKyMeHTOB (BI'[]) Pecniyonmku Caxa-
(Axytus) u Poccun.

Peanuzayua npoexma. Cucrema 1IX][ peanusoBaHa B
cpene AHamuTHYecKoro Komriekca «IIporHo3», KOTOpsIit
BKJIIOYAET B ce0s1 yHHBEpCAIbHBIE MacTepa M MOAYJIH, obec-
MIEYNBAIOIINE CBOOOIHYIO MOJICPHHU3AIHIO KOMITIOHEHTOB CH-
CTEMBI, ¥ COCTOUT U3 CJICIYIOMNX (PYHKIIMOHAIBHBIX OJIOKOB:

- MacTepa KOHCTpYHPOBaHUS 0a3 JaHHBIX;

- MOJIYJIH KCTIOPTA-UMIIOPTa JAHHBIX PA3ITHIHBIX HCTOU-
HHKOB;

- OLAP-cpenctBa paboThI ¢ TaHHBIMU,

- MacTepa KOHCTPYHPOBaHNUS JHAJIOTOBEIX (Gopm;

- Web-koMmoHeHTa oTOOpakeHus JaHHBIX B VIHTEpHETE;

- KOHCTPYKTOp 0a3 JaHHBIX M OTYETOB;

- KOHCTPYKTOp Tonb3oBaTenbckux APMos (Hdu3aitaep
hopm);

- KOHCTPYKTOP MaTeMaTH4eCKUX MOJETIeH;

- CpEeIICTBO AAMUHUCTPHPOBAHHS;

- OLAP-naBurarop.

Ha srane BHeapeHHsI CHCTEMBI B HKCILTyaTaIHio ObLIH
oTpeniesieHsl TpeOOBaHMU K KOH(GUTYpallMd U KOJIHYECTBY
KIIMEHTCKUX MECT, ITPON3BEJICHA YCTaHOBKA U HACTPOIKa 000-
pynoBanus. TimaressHO MpoaHATH3UPOBAHBI HH(OPMAIHOH-
HBIE TIOTPEOHOCTH BHYTPEHHUX M BHEIIHUX IOJIb30BaTENEH,
Ha OCHOBaHMHU 13TOTO 00CIeNOBaHMS OBUIM CHOPMHPOBAHBI
TpebGoBaHNUS K pa3paboT4rKy 1Mo (yHKIHOHAIEHBIM BO3MOX-
HOCTSIM:

- 10 crtoco0aMm 3arpy3Ky U XpaHEHUs! JaHHbIX;

- TIO TIPEACTABIICHHUIO TAHHBIX;

- TI0 BHJaM IPOTOKOJIOB (KOHTPOJIA, 3aTrPy3KH);

- 10 crioco0am pa3rpaHUYeHUS MTPaB.

[Haiee ciryx0oii sxkcruryatanuu LI X/] Opumr ipon3BeieHb
CIemyromre padoThl:

- OIIPEZICNIEHNE CTPYKTYPHI U COACP)KaHUS HOPMAaTHBHO-
cnpaBouHoit nHpopmannu (HCH), karanoros;

- OTIpEZeNIEHNE COCTaBa, CONEPKAHMUS U NIIyOHHBI AWHA-
MUKH 3arpy’kKacMbIX TaHHBIX;

- OTIpeieNIEHHE CXeM 3arpy3KH aOCOMOTHBIX ¥ IPOU3BOI-
HBIX TTOKa3aTeseH;

- OIIpeieNIeHNE JIOTMIECKON CTPYKTYPbI BUTPHH JaHHBIX;

- BBITIOJIHEHHE PabOT M0 HAIIOJIHEHUIO PETTO3UTOPHS;

- 3arpy3Ka B XpaHIIHIIE JaHHBIX TOIOBOH M ONEpaTHB-
HOH MTEpHOANYHOCTH;

- MIOCTPOCHNE BUTPUH TAHHBIX ISl BHYTPEHHUX M BHE-
IIHUX ITOJTb30BATENEH.

Ha cerognsmunuii nens B LIX/] 3arpyxeHs! arperupoBaH-
HBIC UTOTH B pa3IHIHON pa3pe3HocTu HaumHas ¢ 2000 1. (To-
ITOBEIE), OTIepaTuBHBIE - ¢ Hadana 2004 T., TI0 TepedH!o IMoKa-
3arenei (OKoJo 2,5 TEHIC. TOKa3aTelei), MpeayCcMOTPEHHBIX
CoIIacHoO 00beMa perTaMeHTHPOBAaHHOTO paMKkamu [oc3aka-
3a, yrBepxaeHHoro [IpaBnTenscTBoM pecirybnukn. Bee pabo-
THI IO AUCTICTYEPH3ALINH 1 oprann3anny Beaenns LIX /] obec-
MIeYnBaeT ciyx0a skciryaranuu LIX /], ocymecTsisronas:

- aIMIHUCTPUPOBAHNE CHCTEMBI;

- pasrpaHMYeHHE MpaB MOJIb30BaTENEH;

- 3arpy3Ky 1 aKTyaJIM3alHIo JaHHBIX;

- 3arpy3Ky ¥ akryanusamuo HCH;

- IOCTPOEHHE BUTPHH MPEACTABICHUS JaHHBIX.

Hoctym x IIX]I ocymiecTBiseTcs: CIeIyIONIM 00pa3oM:

- st cnenpannctoB Caxa (SIkytust)crara gepes JIBC [cep-
Bep LIX /I (0CHOBHOI1) MOAKITIOUEH K JIOKABHOM CETH | TOCTYTI
K TIOKa3aTelIsiM MPEI0CTaBIIsIETCS B ITOJTHOM 00beMe;

- JUTS CHIENHAJINCTOB MUHHUCTEPCTB - TI0 OIITO-BOJIOKOHHO-
My kaHaimy kK Web-cepBepy LIX /. B MuaHCTEpCTBaX YCTaHOB-
seHa knueHTckas yactb LIX /1. locTyn k mokasaresism peria-
MEHTHPOBAH;

- 711 yIaJICHHBIX TIOJIb30BaTeNel peaan3oBana Web-Bep-
cust LIX/1, mocTym B TakoM Cirydae IPeIoCTaBIsIeTCs Yepes
100aneHyo ceTb VIHTepHET 1 BKIIF0YaeT HeCKOJIBKO OTpaHu-
4yeHHBIH Habop pyrkmmonamsHOCTeH LIX]I.

Cosnanne LIX/] B cucteme Caxa(SIkyTus)cTara mo3Bomnu-
JI0 TIepeiTH Ha OoJiee KadeCTBEHHBIH YPOBEHb OPTraHU3AINH
paboT 1o XpaHEeHHUIO, aKTyaIN3aly U IPECTABICHAIO CTa-
THUCTHYECKOH HHpOpMaIHH. [10SBHIICS MOIIHBIH HHCTPYMEHT,
MO3BOJISIIOIIHI

- 00BEIMHUTD ITOKA3aTEIN OOJIBIIOTO MHOXXECTBA CTaTH-
CTHYECKHX 0a3 B OIWMH IIOOANBHBIN pecypc co CTaHAAPTH30-
BaHHBIM ITOJIXO/IOM KO BCEM ITOKa3aTeIIsIM;

- OIIEpaTUBHO OTOOpaXKaTh JaHHBIE B PeXHUMe DKCIpecc-
MIPOCMOTpA MO JTI000MY TOKa3aTellio, 3arpy>KeHHOMY B 0azy
nmaaubIx LIX]1. OKHO 3KcIpecc-IpocMOoTpa BKJIIOYAET B ce0s
HepapXUUeCKHH CIIMCOK COIHAIbHO-3KOHOMUYECKUX MOKa3a-
Tenel B BUIE nepeBa (cM. puc. 1);
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- CaMHM TIOJT30BATENSIM, HE JOXKHUAASICH BBIXO/Ia CTAaTOIO0N-
JIETeHs, OTIepPaTHBHO (POPMHUPOBATH COOCTBEHHBIE BBIXOIHBIC
TabmuIp! (rpaguky, AUarpaMmel) MO KeITaeMbIM MakeTaM B
000 AMHAMHKe, TaK Kak pexuM «BUTPHH JaHHBIX)» MTO3BO-
JSIET CaMOCTOSITETTEHO CTPOUTH U COXPAHATH CIOKHBIE MHO-
TOypOBHEBBIE AaHATUTHYECKHE 3alIPOCHI B PA3IMIHBIX pa3pe-
3ax ¢ JadbHEWIIeN BBITPY3KOil B APYTHe IPOTrPaMMBbL;

- SKCHOPTUPOBATh MHYOPMALINIO XPAHWINIIA TAHHBIX B
yCTaHOBJIEHHbIE (hopMaTh 1 0a3bl JaHHBIX (€KEMECSIIHO 0Cy-
IIECTBIISAETCS BBITPY3Ka JaHHBIX B CHTyaI[MOHHbIN IIeHTp Mu-
HAPKOHOMPA3BUTHS PECITYOINKH ITOCPEICTBOM HCTIOIb30BAHNS
CITy’KeOHBIX TaOJHII COTTOCTABICHHS ITOKa3aTeNeil);
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- B peXKUME MPEJCTaBICHUS JaHHBIX BHIOPATh Pa3IHUYHbIC
METOJIbI aHAJIHM3A JIJISI KOHKPETHBIX KATETOPHiA [OJIb30BaTEICH.
Pa3paboTurKy MOCTOSHHO PACIIUPSIFOT BO3MOXHOCTH CTATH-
CTHYECKOTO U MHTEIUIEKTYaIbHOTO aHaNn3a (CTPYKTYPHBIH,
CpaBHUTEINBHBIN, IMHAMUYECKHUH, KITACTEPHbIH, PErpeCcCHOH-
HBIH).

CrnenyeT OTMETUTh, YTO OCOOECHHOMW MOMYASAPHOCTHIO
MOJIb3YETCS] BCTPOSHHOE B Pa3ieiibl DKCIPECC-MPOCMOTPa U
Butpus qaHHbIX KapTorpaduyueckoe u rpaduueckoe 0toopa-
sxenue nanHbix. [ UC-kapra Hans iHO GOPMUPYET OCHOBY IS
OTIEPATHBHOIO MOHUTOPHMHIA U aHAIN3a COLUATBHO-IKOHO-
MHYECKOTO COCTOSIHUSI PErHOHa U pailoHOB (CM. puc. 2).
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Puc. 2

Cosnanune 1[X]] mo3Bonuio chopMupoBaTh €IUHOE WH-
(hopMaIMOHHOE MTPOCTPAHCTBO ISl TOATOTOBKH U MPHHSTHS
YIIPaBIEHYECKHUX PEIICHUH, HAJIaUTh 0OMEH MEXTy pa3iiny-
HBIMH BCIOMCTBaMH, TCM CaMbIM IIOBBICUTH 3(1)(1)GI(THBHOCTL
CTpaTEeTHUeCKOro MEHEIKMEHTA 3a cUeT IPUMEHEHHUS HHCT-
PYMEHTAJIBHBIX CPEICTB aHAJIN3a U MOAETHPOBAHUS IIPOIIEC-
COB, IPOHUCXOAIINX Ha TEPPUTOPUH PECITYOIHKH.

B Hacrosiee Bpems k cepeepam LIX /] nonkiiroueHo oko-
70 150 pabounx cranumii B Caxa(Skyrusi)crare, 6osee 50 B
Mumnskonompaszeutus Pecryonuku Caxa (SIkyTus), a Takke
paboune mecta B IH(popmarmonHom 1ienTpe npu [Ipe3unen-
te PC(S) 1 npyrux muHucTepcTBaX pecmyonuku. Takum 00-
pasom, nocpeactBom goctyna Kk L{X/] nocTurayT cunres yi-
pPaBIEHYECKUX CTPYKTYp, OPraHU30BaH MOCTOSHHBIN, HHTEH-
CUBHBIH 00MEH BBIBEpEHHOMN HH(OpMAIIHEH.

B nepcniexruse undopmaruro LIX/] npeanonaraercs no-

TIOJIHUTB OJIOKOM IOKa3arelieil MyHUIMIAIBbHOM CTaTUCTHKHY.
Permenue 3Toro Bompoca MO3BOIUT NMPEJOCTaBUTh MYHHUITHU-
HaJIBHBIM OpTaHaM yIIpaBiIeHUs ONepaTUBHBINA JOCTYI K TaH-
HbM [[X]], B TOM 4uClie UCTIONB30BaTh UX [JIS1 BEAEHUS Mac-
MOPTOB MYHHIUITAJBHBIX 00pa3oBaHuil. OpraHuzamus J1o-
CTyna anMuHHCcTpanui yimycos k 11X/, HecoMHeHHO, OymeT
CIOCOOCTBOBAaTh Pa3BUTHIO MyHHUIIMITAILHOM CTATHCTUKH HA
BBICOKOM TE€XHOJIOTHYECKOM YPOBHE.

Jemonctpanus padotsl LIX/] moayduiaa ono0puTeabHbIe
OT3bIBBI yYACTHHKOB CEMUHapa-coBeIaHus « TunoBsle perre-
Hus BHeApenus: UKT B pernonax», mpoxoausiuero B (espa-
ae 2005 1. B . SIkyTcKke B pamMKax MeponpusTHil denepab-
HOM 11e7IeBOi mporpamMmbl «nekTponHas Poccusy. Cemunap
OBLT OpPraHM30BaH MpPU YYaCTHU CHENHUANTNCTOB MHUHHUCTED-
CTBAa SKOHOMUYECKOT'0 pa3BuTus U Toprosiu PO, Poccrara u
psina obnacreit Poccun.

Ilpooonsxncaemca noonucka na I-e noayzooue 2006 zooa!

Iloonucuwie unoekcol no kamanozy azenmcmea «Pocnewamoy:
71807 - 015 unousuoyanvHvlx noonucuurkos; 70127 - ona npedonpuamuil u opeanuzayuil.
IloonucHoit unoexc no O6veduHeHHOMY KAmanozy
«llouma Poccuu» (mom 1) - 41254.
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