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Paccmompenvr mpyonocmu, césazanHvle ¢ HU3KOU COBMECHMUMOCMbIO OAHHBIX NPOOOIHCUMENbHBIX
OUHAMUYECKUX PAO08 U CIAOHCHOCHDBIO UX ABMOMAMUBUPOBAHHOU 0bpabomku. AHanusupyromcs
MexHUu4ecKas pearu3ayus, Nnpeumywecmea U KOMHPOMUCCHI KaAHXCO020 U3 HOOX0008 C MOUYKU
3PEHUsT CLONCHOCMU PA3PAOOMKU U YPOBHSA ABMOMAMUIAYUU 0151 KOHEUHO20 NOAb308ATNEISL.
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APPROACHES TO AUTOMATED ANALYSIS PROCESSING
STATISTICS
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The article addresses the problem of processing statistical information presented in the form
of spreadsheets and PDF documents and explores potential solutions. The challenges associated
with low compatibility of data from different periods and the complexity of its automated
processing are considered. The technical implementation, advantages, and compromises of each
approach are analyzed from the perspective of development complexity and the level of automation
for the end user.
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C xaxzapiM rogoM HarnmonaneHsiii ctatuctTuueckuil komuteT Pecnyonuku benapyce
COBEpILEHCTBYeT 0a3y JAaHHBIX. PaOoTaeT WHTepakTUBHas WH(POPMALMOHHO-aHAIUTH-
YyecKasi CUCTeMa, KOTopasl MO3BOJISET MPOU3BOIUTE SKCTIOPT WHMOpMarmu it 00paboTKu
JIaHHbIX B pasnuunbie ¢popmatsel oT CSV no SDMX-CSV [1, 2]. Ognako, ecnu y4eHbIMHU
OCYILECTBIISIIOTCS JOMOJHUTEIbHBIE 3alIPOChl B CTATUCTUYECKHE OPraHbl C JeTalu3alnuen
uHPOpMAIIMU TI0 paiioHaM, Y KOTOPBIX MpEACTaBlIEHHE MH(POPMAIUU TTOCTOSTHHO COBEp-
IICHCTBYETCSl M BBIJCISIIOTCS YK€ HE TOJBKO palOHBI, HO W PalOHHBIE LIEHTPHI, YTO OC-
JIOKHSIET comocTtaBiienue. Llenb — ucciaenoBaTh BO3MOXHOCTH M TOAXOJBI K 00pabOTKe
uHGOpPMAIIMU TPOTPAMMHBIMU CPEICTBAMHU.

HccnenoBanne AMHAMHUKY TTOKa3aTenei 3a 0oliee MpoI0JKUTEIEHOE KOJIMYECTBO JIET
npeanoaaraeT o0paboTKy Mmoka3aresei MpeJACTaBICHHBIX B €IMHOOOPA3HBIX MOKa3aTENsIX
Y Ha OCHOBE OJIMHAKOBOW METOJMKHU MX pacyeTa, 4To Ha Jiejie He Bcernaa tak. Hamu npen-
JaraloTcs JBa B3aMMOJOMOIHSIONIMX BO3MOXKHBIX pellleHusl AaHHOU mpobnemsl. [lepBoe
3aKJIFOYAeTCsl BO BBEJACHHUH U COONIOJCHUH CTaHIApPTOB, 00ECIICUMBAIONINX HAUOOIBIIYIO
00paTHYI0 COBMECTUMOCTh CTAaTUCTUYECKUX OTYETOB, M, COOTBETCTBEHHO MPUEMIIEMYIO
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CKOpPOCTh 00paboOTKHU cozeprkalieiics B HUX MH(opMauy 0e3 MCI0Ib30BaHMs MIPOABUHY-
TOro (yHKIIMOHAJa MPOTPAMMHBIX CpeACTB. Takoe peleHne BUIUTCS HaM ONTUMAabHBIM,
MIOCKOJIBKY TIO3BOJISIET 3aMHTEPECOBAHHBIM JIMIAM OBICTPO paboTaTh C YK€ CYIIECTBYIO-
IIMMHU [IPOrPaMMHBIMHM CPEACTBAMHU O3HAKOMHUBIIMCH JHUIIL ¢ 0a30BbIM (DYyHKIMOHAIOM
9THX CPEJICTB U He Mpuderas K yCTaHOBKE U M3YUYEHMIO JOMOJIHUTEIBHOTO IPOrPaMMHOTO
obecnieuenus [3]. Tem He MeHee BBeACHHE MOJOOHBIX CTaHAAPTOB MOJPA3yMEBACT TPYI-
HOCTH, CBSI3aHHBIEC C MX pa3pabOTKOH, BHEAPEHUEM Ha TE€X WM MHBIX YPOBHSX M aJarTa-
UeH yXke CyIIECTBYIOIUX 00bEMOB CTPYKTYpUPOBAaHHbBIX JaHHBIX K HOBOMY BUay. OnHa-
KO COOJIOIEHHE Jake HE CIMIIKOM CTPOTHX MPaBWJI CTPYKTYpH3alUU M O(QOPMIICHHS
CTaTUCTHUYECKONW MH(pOpMAIK Mpu cOOpe ee B CBOJKU U TAOJIHUIBI, MOXKET 3HAUUTEIBHO
YIPOCTUTH PEATH3AINI0 BTOPOTO BO3MOXKHOTO pemeHus. OHO, B CBOIO 0Yepe/Ib, 3aKITI0Ya-
€TCsl B CO3JaHUU IPOTPAMMHOIO 0O€CIeYeHusl, OPUEHTUPOBAHHOIO MO0 Ha MPHUBEICHHUE
UHPOPMALIMU K €IUHOMY CTaHJApTY, JIMOO HEMOCPEACTBEHHO Ha aHAJIU3 U SKCIOPT rOTO-
BOI MH(pOpMaLUU B TAOIHUIy B IPUEMIIEMOM BHUJIE.

Bosee Toro, ¢ TOUKH 3peHHS TEXHUYECKOH pearu3aliii, TIepBbIii BApUAHT MPEICTaB-
JsieT coO00M KOHBEHMep NaHHBIX, KOTOPBIM BKIIIOYAET dTalbl W3BJICUYEHUS MHPOPMALUU U3
Pa3sHOPOAHBIX MCTOYHMKOB (Tabnuibl pasHbiXx JeT, PDF-nokyMeHThl ¢ UCHonb30BaHUEM
OCR), ee Tpancopmanuu ¢ MOMOIIBIO ATOPUTMOB JJIsI HOPMAJIU3ALUN CTPYKTYPbI U UC-
MPABJICHUS HECOOTBETCTBUM, W TMOCIEAYIOIIEH 3arpy3kd B YHU(DUIIMPOBAHHBIN (opMarT.
JIst ostb30BaTeNIs AKe TOT CIOKHBIM TEXHUYECKUH MPOLECC CBOAUTCSA K MHTYUTHBHO MOHST-
HBIM JICUCTBUSIM — BBIOOPY MCXOJHBIX (DailyIoB M Ha)XaTHUIO KHONKKU «KOHBEpTHPOBATH», YTO
JIETIaeT ero MPOCTHIM M JIOCTYIHBIM JUIS CIIELUAIMCTOB 0e3 ITyOOKHUX TeXHHYECKUX 3HAHUM.

Bropoii BapuaHT, mporpaMMHOE OO€CIIeYeHHE ISl HEeTIOCPEACTBEHHOTO aHaIn3a U
npecTaBiIeHNus HH(POPMALMK, TEXHUYECKHU sABIsIeTCs 00Jiee KOMIUIEKCHBIM PEIIEHUEM, TaK
KaK BKJIIOYaeT B ce0s (PyHKIMOHAN MEPBOTrO U JOMOJHAET €r0 MOIIHBIM BBIYUCIUTEIbHBIM
MoayJiieM U uHTepdeiicoMm Bu3yanuzanuu. Takas cucrema He TOJNBKO MPUBOIUT JaHHBIE K
o01IeMy BHIly, HO M aBTOMaTUYECKH CTPOUT CBOJHBIE OTYETHI U Auarpammbl. C TOUKH 3pe-
HUSI IPOCTOTHI MCIIOJB30BaHMs ATOT MOJIXO/ IpPeJlaraeT HauBBICUIYIO CTEIIEHb aBTOMATH-
3aluy, Te 3a/1a4a M0Jb30BaTeNsl CBOAUTCS JIMIIb K 3arpy3Ke UCXOTHBIX JAHHBIX U BBIOOPY
THUIIA OTYETA, TIOJTHOCTHIO a0CTparupys ero oT BCeX MPOMEKYTOUHBIX 3TAllOB 00PaOOTKH.

Kak BumHO, 002 MpOrpaMMHBIX TOJXO0/a, SBISIOTCS B3aUMOJIOTIONHSIONIMMH, TIPE-
JararoT pa3Hbleé KOMIIPOMHUCCHI MEX/Y CI0KHOCTBIO Pa3padOTKU M ypOBHEM aBTOMATH3a-
UM JUIsI KOHEYHOTO I0JIb30BaTENs, IPH 3TOM 00a OHU CIIy’KaT OJHOHM LeJIH — Mpeojoe-
HUIO Xa0Ca PETPOCTIEKIINN CTATUCTUYECKUX JTaHHBIX.

TakuMm 00pa3zoM, IpeooJIieHNE TPOOJIeM 00padOTKH NPEICTABICHHON OpraHaMu CTa-
THCTUKH JaHHBIX TpeOyeT KOMIIEKCHOTO noaxoaa. Hanbonee appexTuBHBIM myTeM mpe-
CTaBIIICTCSI CUHEPIUs JBYX HalpaBlICHUH: pa3paOOTKu yHU(PHUUHUPOBAHHBIX CTaHIAPTOB
oopMIIeHHS OTYETHOCTH M CO3JaHMs CIEIHAIU3UPOBAHHOTO MPOrpaMMHOI0 obecreue-
Husl. CTaHmgapTH3amys 3aKJIaJbIBaeT OCHOBY JUIS JOJITOCPOYHON YHMOPSIOYEHHOCTH J1aH-
HBIX, B TO BpeMs KaK IPOTrpaMMHBbIE pelieHusi, Oy/lb TO MHCTPYMEHTHI Ul KOHBEPTALUH
WIN KOMIUIEKCHBIE aHAIUTUYECKUE TUIaT(OPMBI, IPEUIaratoT NPakKTHUYECKUE CPEACTBa JUIs
MHTETPallii U MPEOJOJICHUS CYLIECTBYIOIIEro Xaoca 3/1ech U ceivac. KiroueBbIM KpuTe-
pueM ycriexa 00OUX IMOJIXOA0B SIBISETCS OPUEHTALMSI Ha KOHEYHOTO IOJIb30BaTelsl, odec-
MEYMBAIOIIAs IOCTYMMTHOCTh TEXHOJIOTHI 0e3 HE0OX0IMMOCTH 00JaaHus TIIyOOKUMHU TeX-
HUYECKUMHU 3HAaHUSMH, YTO B KOHEYHOM HTOT€ CIIOCOOCTBYET MOBBIMICHHUIO 3PPEKTHB-
HOCTH U CKOPOCTHU pabOTHI CO CTATUCTUYECKON MH(POPMALIUEH.
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Paccmompeno, kak cospemennvle UHGOPMAYUOHHBIE MEXHOIO2UL NO3BOJISIONM OP2AHUZAYUIM
aghpexmuero adanmupoeams c6ou 6a3zvl OAHHBIX, YMOObL OCMABAMbCSL KOHKYPEHMOCNOCOOHBIMU 8
VCAOBUSX DLICMPO MEHAIOWE20Cs PLIHKA. AHATUZUPYIOMCS KA0Yeable UHCTPYMEHMbl, Memoobl U
no0xo0vl, obecneuusarowue cUOKOCMb, MACUMAOUPYEMOCHb, 8bICOKYIO NPOU3BOOUMENbHOCTb U
ONMUMUBUPOBAHHOE UCNONIb30BAHUE PeCYPCOo8 OA3 OAHHDIX.
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THE PLACE OF INFORMATION TECHNOLOGY IN EFFECTIVE
DATABASE ADAPTATIONS

V. S. Petrochenko, E. M. Yankevich
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The article examines how modern information technologies allow organizations to effectively
adapt their databases in order to remain competitive in a rapidly changing market. Key tools,
methods, and approaches that provide flexibility, scalability, high performance, and optimized use
of database resources are analyzed.
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CHOXHOCTh M JMHAMHUYHOCTH COBPEMEHHBIX OM3HEC-TPOLIECCOB MPEABSBISAIOT MO-
BBIIIICHHBIE TPEOOBaHMS K 0a3aM JaHHBIX, BCICACTBHE YETO MX AJANTaIHsI 9acTO SBIISETCS
BOKHOM U peCypcOeMKOM 3amaueid. [{enbro HaCTOsSIIEro ucciaeI0BaHusl sIBJIIETCS CUCTEMA-
TU3AlLlMA U aHATU3 KIIOYEeBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, 00ECTIeYNBAIOIIUX aJarnTa-
uio 0a3 JaHHBIX, AJIS MOBBIMICHUS WX THOKOCTH, MacIITabupyeMocTH u obOmel 3ddex-
TUBHOCTH. B yCIOBUSX HapacTaromieii KOHKYPEHLIMH W YCKOPEHHsI TEMIIOB HW3MEHEHHM
YCHEIIHOCTh OpPraHu3aluil HaIpsSMYIO0 3aBHUCUT OT CHOCOOHOCTH OMNEPATHBHO aJalTHPO-
BaTh [T-undpactpykrypy. Obecneuenue 3¢pdpexTuBHOM anantanuu 6a3 JaHHBIX, KaK KpH-
TUYECKU BaXHOT'O KOMIIOHEHTA 3TOM MHPPACTPYKTYPbI, CTAHOBUTCS HEOTHEMIIEMBIM YCJIO-
BUEM ISl TIOAJICPYKAHHUS YCTOHYMBOTO PA3BUTHS M JIOCTHIKCHHUS CTPATETUYECKHUX IIETIeH
Ou3Heca, YTO MOJTBEP)KIAET aKTYaJIbHOCTh UCCIIETOBAHMUSL.

B mporuecce amantanuu 0a3 JaHHBIX MPUMEHSIETCS UIUPOKUN CHEKTP WH(GOPMAILIUOH-
HO-TEXHOJIOTHYECKUX MHCTPYMEHTOB, OXBATHIBAIOLINI CHCTEMBI YIIpaBiIeHUs 0a3aMu J1aH-
HbeIX (CYB/l), obmnaunble miatdopMbl, CpecTBa aBTOMATHU3ALMU U AHAJTUTHYECKHE KOM-
TIeKChl. J[aHHBIE TEXHOJIOTHH OOECIeYMBAIOT BO3MOXHOCTh OOpPaOOTKH OOJBIINX
00beMOB MHGOpPMAIIUHU, ONTUMHU3ALUIO OMEPAIIMOHHBIX IPOILIECCOB, aBTOMATU3AIMIO DPY-
TUHHBIX 33/1a4 U JIOCTH)KEHUE HEOOXOAMMOr0 YPOBHS MacIITaOHMPyEeMOCTH, YTO, B CBOIO



