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COBPEMEHHBIE METO/ bl OBPABOTKH JAHHBIX
B ABTOMATHU3UPOBAHHbBIX CUCTEMAX ®OPMHUPOBAHUA
NPEIJOXEHWHA HA BBIBOP JKGB JIJISI IPUMEHEHHS B POA
MODERN METHODS OF DATA PROCESSING IN AUTOMATED
SYSTEMS FOR GENERATING PROPOSALS FOR THE SELECTION
OF ELECTRONIC COMPONENTS FOR USE IN ELECTRONIC EQUIPMENT

AHHOTaHI/lﬂ. B cratbe pacCMaTpUBaOTCA aKTyaJIbHbBIC TCHACHIHH O6pa6OTKI/I JAaHHBIX B
peaJlbHOM BpeMeHHM B cucreMax (OPMUPOBAHUSA MPEIJIOKEHUH 110 BBIOOPY 3JIEKTPOHHOU
KOMIIOHEHTHOH 0a3nl JJIs1 pa,[[HOBJIeKTpOHHOP'I alraparypal. Ocoboe BHUMaHHE YACACTCA
MHTErpauuy nepu@epuiHbpIX BBIYMCIEHUN W MCKYCCTBEHHOTO WHTEIIEKTa, KOTOPBIE MO3BOJISIOT
OIICPATHUBHO aHAJIM3UPOBATH I/IH(I)OpMaI_II/H-O W IOBBIIIATH Ka4YC€CTBO IMPHUHHUMACMbBIX peLHeHI/Iﬁ.
PaCCManI/IBaIOTCSI KIIFOUYCBBIC Tp€60BaHI/I$I K HO)IO6HBIM CHUCTEMAaM, BKJIIIO4Yas MaCHITa6I/Ipy€MOCTI>,
HaJACXKHOCTh H 0€e30I1acHOCTh JAaHHBIX. AHaJ'II/I3I/Ipy10TCH PacipoCTpaHCHHLIC IIPOI'paMMHBIC
mw1atGopmbl 11 00pabOTKK JTaHHBIX U MPOOJIeMbl, CBSI3aHHbIE C MX BHEIpeHHEeM. B 3axiroueHue
NOJYCPKHUBACTCA, 4YTO IIPHUMCHCHHUC TEeXHOJIOT N pCallbHOI'0 BPEMCHHU ABJISACTCA HCO6XO,Z[I/IMBIM
yCIIOBUEM JIs MOBBIIEHUS 3(P(HEKTUBHOCTH pa3pabOTKU U mpou3BojacTBa POA B cOBpeMEHHBIX
YCIOBUSIX.

Abstract. This article examines current trends in real-time data processing in systems for
generating proposals for the selection of electronic components for electronic equipment. Particular
attention is paid to the integration of edge computing and artificial intelligence, which enable rapid
data analysis and improved decision-making. Key requirements for such systems, including
scalability, reliability, and data security, are discussed. Common software platforms for data
processing and the challenges associated with their implementation are analyzed. In conclusion, it is
emphasized that the use of real-time technologies is a prerequisite for improving the efficiency of
electronic equipment development and production in today's environment.

KuroueBble ciioBa: DJIeKTpOHHAss KOMIIOHEHTHas 0a3a, paJudOdJICKTPOHHAS ammaparypa,
HCKYCCTBGHHLIﬁ HUHTCIICKT, U3CINUA 3JICI(Tp0HHOI71 TEXHUKH.

Keywords: Electronic component base, electronic equipment, artificial intelligence,
electronic products.

Beenenne

B cuctemax popmupoBaHus mpeaioKeHH Ha BEIOOP U3 SJIEKTPOHHOM KOMIIOHEHTHON
0a3el (OKB) mist mpumeHeHHsI B paauodNieKTpoHHOH ammapatype (PDA), oOpaboTka maHHBIX
BBITIOJIHSETCS. B PEXHMME PEAbHOTO BPEMEHU M SBISETCS HEOTHEMJIEMOM YacThlO MPOIIECCOB
obecrieuenuss mnpaBwibHOCTH TpuMmeHeHus OKb B PDA. TexHomormu o0paOOTKH JTaHHBIX
CTPEMHUTEINILHO pa3BUBaeTcs B MeHsAwouencs cpeae 2025 roga. B Tedenune Tekyiiero nepuoja cnpoc
Ha aKTyaJbHbBIE U JOCTOBEPHBIE JTaHHBIE TPOOIIKAET pacTH [ 1], 0COOEHHO ¢ pa3BUTHEM MPUITOKCHHIA
Ha 0a3e uckyccrBeHHoro nHremwiekta (M) [2]. T TeXHOJIOTUH MO3BOJISIOT MTHOBEHHO TIOJTy4aTh
[EHHYI0 HWH(OpPMAIMI0O W TMPUHUMATH pEIIeHUs, MOBbImAas S(PPEKTHBHOCTE W CHOCOOCTBYS
YIy4YIICHUIO B3aUMOJICHCTBUS KOHCTPYKTOpOoB PDA ¢ mH(popmarmonHoi 6a3o0it mo DKb.
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Jlanneie, oOpaOaThIBaeMble B PEKUME PEaIbHOTO BPEMEHH, (GOPMHUPYIOT MPEIOKEHUS Ha
Bb100p DKbB 1t mpumenennst POA, OpICTpO pearupyroT Ha MEHSIONIYIOCSI HCXOAHYI0 HH(POPMAIIHIO,
obecrieunBasi €e JOCTOBEPHOCTh M akTyanbHOCTH [3]. C pa3BuTHeM nepudepuilHbIX BBIYMCICHHUIA,
Korja o0paboTka JaHHBIX BO3MOXKHA OJIMIKE K MCTOYHMKY (Hampumep, kK u3roroutensm OKb wmm
MOCTABINMKAM), 3aJiepXKKa B MOCTYIUICHHHM WH(GOPMAIMK 3HAYUTEIHLHO COKPAIIAeTCs, YTO JIejacT
cucteMy ¢opMupoBaHus mpemioxkeHuii Ha BeIOOp DKb mis mpumenenuss B POA (Cuctema)
s dextuBHee [4].

B mHacrosmeil crtatbe paccMaTpUBAaIOTCS KIIIOYEBBIE TEHICHIMM B TEXHOJOTHUSX,
oTpeeNAIomuX 00paboTKy JaHHBIX B PeXKHME PEaJIbHOIO BPEMEHH, BKIIIOYasi HOBBIE IIaT(HOPMBI U
WHCTPYMEHTHI, CcIocoOCTBywomue TtpaHchopmanuu uHbpopmanuu. HesaBucumo oT ypoBHA
KOMIIETEHIMH CIIEIMAINCTOB B TOM YHCIIE TEX, KTO MOJy4yaeT rnpeuiokenus Ha npumenenne DKb B
PDA — KOHCTPYKTOpOB, MOHMMAaHHUE STUX AaCIEKTOB JAaeT IIEHHbIC 3HAHUS, HEOOXOIMMbIE I
OpPUEHTUPOBAHMs B MeHstomeMcs Janamadre ganusix. [IpakTuueckoe nmpuMeHeHne WHGOpMauu
00 OKb moxka3biBaeT, 4To 00pabOTKa JaHHBIX B pEaJbHOM BPEMEHH — 3TO HE MPOCTO TPEHH, a
HE0O0XOAUMOCTh B COBPEMEHHON 00JIaCTH pa3padOTKU U U3rotoBieHUs POA.

JBosonuss 00padoTKU JaHHBIX 00 W3AeJMAX IJIEKTPOHHONH KOMIIOHEHTHOI 0a3bl B
peaibHOM BPEeMeHH

Heorsemnemyto posib B COBPEMEHHBIX Ipoleccax pa3paborku POA 3aHMMaeT 3BOMIOIUSA
o0pabotku paHHbIX 00 OKb B peasbHOM BpeMeHH. B ycioBusX HempepbIBHOIO pocTta 00bEMOB
JAHHBIX peub UAET HE TOJIBKO 00 MX cOOpe, HO U O TOM, HACKOJILKO OBICTPO MBI MO’KEM HCIIOJIB30BATh
ux s GOpMHPOBAaHUS TPEIJIOKCHUA Ha TpHHATHE pemeHuid nmo npuMeHennio DKb B POA.
KntoueBble TEXHONOTHHM, Takue Kak mnepudepuitHple Bbluuciaenuss u WU,  saBisiores
MIEPBOINPOXOALIAMH B ATHX IPOLECCAX.

[epudepuiinpie BHIYUCICHUS: 3Ta TEXHOJOTHS 00pabaThIBaeT NaHHBIE OJIMKE K MECTY HX
CO3/1aHHUA, COKpalas 3aJepXKy M Harpy3Ky Ha cpeicTBa nepenayud uHpopmanuu. Bmecro Toro,
YTOOBI OTIIPABIIATH BCE HA LIEHTPAJIBHBIN cepBep, nepudepHitHbie BBIYUCICHUS TO3BOJISIOT JIOKAIBHO
BBINIOJHATh OOpaOOTKY JaHHBIX, MOJy4as aHAJIUTHUKY B PEXUME peajbHOr0 BpPEMEHH, KOTOpas
ONTUMHU3HPYET, OLICHUBAET UX AKTYaJIbHOCTD U JIOCTOBEPHOCTb.

Anroputmel U1 oOpabateiBatoT 3HaUUTEIbHBIE 00BEMBI JAHHBIX, 00ECIIeUrBast IPOTHO3HYIO
aHAJIUTUKY U OllepaTHBHOE (OPMHUPOBAHUE MPEATIOKEHUN HA MpUHATHE perieHuil o Beidopy OKBb.
Bosbmém, k npumepy, pesynbratel npumeHeHuss OKb: UM moxer onenuBath HHQOpMAIO 00
otkazax DKb B pexumMe peaqbHOT0 BpeMeHH, YTOOBI IpesiaraTh pEKOMEH AU 10 U3AETHSIM B TOT
MOMEHT, KOTJJa KOHCTPYKTODP BbIOMpaeT u3zienue u3 npeioxkeHHbx CucreMoil. 3Tta BO3MOXKHOCTD
HE TOJIBKO MOBBILIAET HA/IEKHOCTh IPUMEHEHNS, HO U YJIydlllaeT JOBEpUE KOHCTpyKTOopa Kk Cucteme.

WHuTerpanus 3TUX TEXHOJIOTMH MO3BOJISIET pa3paboTYUKaM H3AENUi AJIEKTPOHHON TEXHUKH
(M9T) wucnonb3oBaTh BO3MOXKHOCTH OOpaOOTKM JaHHBIX B pEXHMME peabHOIO BpEMEHH,
oOecrnieuynBasi paHee HEIOCTHKUMYIO 3(P(PEKTUBHOCTD.

OO6paboTka aHHBIX B peXHMME peaJbHOro BpeMeHu CHUCTeMOIl MOXKET He OTrpaHUYHMBATHCS
TOJIBKO TPABWIIBHOCTBIO (popMupoBaHus TpemioxeHuit Ha BeiOOop DKb B PDOA; oHa oxBaThiBaeT
MHO>KECTBO HAIIPaBJICHUN, PEATN3yEMBIX IPEATIPUATUSAMYI B PAAHOIEKTPOHHON IPOMBIIIIEHHOCTH,
Ka)KJJ0€ U3 KOTOPBIX UCTIOIB3YET 3Ty TEXHOJIOTHIO TI0-CBOEMY.

[TocraBmuku MOryT HMcmonb3oBaTh JaHHble 00 OKbB B pexume peasbHOro BpeMEHHU s
MOHHUTOPHUHTA MU3TOTABIMBAEMbIX 00BEMOB (HMJIM 3aI1acoB Ha CKJIa/ax), IEH Ha U3/eNus, KOaeOaHus
pBIHKA M MOJyYeHHE aKTyaJbHON MH(OpMAIUK, KOTOpas MOXKET MOBIUATH Ha 3aKylKU. JeHcTBys
MI'HOBEHHO, TOCTABUIMKH MOTYT MUHUMM3HPOBATH YOBITKU M 3aIIUTUTh CBOU aKTHBBI.

Wzroropuren OKB MOryT BBHINONHUTH HEMENJICHHOE pearupoBaHue olecreyuBast
CBOCBPEMEHHOE BMELIATEIBCTBO B IPOU3BOACTBO, KOTOPOE MOXKET CYILICCTBEHHO IOBJIMATH Ha
pe3ysbTaThl MOCTaBKM MX HpoAykuuu. bonee toro, MM aHanusupyeT TEHIEHUMH B JAHHBIX
IIPOU3BOJICTBA, BBIXOJHOTO M BXOJHOTO KOHTposisi KauectBa OKDb, momoras npenckassiBaTbh
MOTEHIHAJIbHBIC POOJIEMBI C TPUMEHEHUEM U3IEIINH.
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ObecneunBaronye CiyX0bl TPEANPUATHNA-U3roTOBUTENEH PDA HCMONB3yIOT NaHHBIE B
peXHME peanbHOro BpPEMEHHU MJIsl YJIy4YIEeHHUS YNpaBieHHUs 3alacaMyd U TOBBIIICHHUS KadecTBa
obecrieueHus norpedureneit ux npoaykuuu. Hanpumep, Crucrema MOXXET aKTMBHO OTCIIC)KHUBATh
MOBEICHUE NOTpeduTesel, Mo3BoJIsAs U3TOTOBUTENSIM OBICTPO aalTUPOBATh CBOM MPEIJIOKECHHUS,
pearupoBaTh Ha U3MEHEHUsI cripoca U 3((HEKTUBHO YIPABIATH LIETTOYKaMHU IOCTAaBOK, B COOTBETCTBHE
¢ tpedoBanusmu ['OCT P 55754-2013 KomruiekcHas cucTteMa KOHTPOJIA KadecTBa. M3penus
ANIEKTPOHHON TeXHUKH. CHCcTeMa B3aMMOOTHOUICHUN U3TOTOBUTENEH U MOTpeOUTENCH.

B ObicTpo MeHsIomieMcsi MUpE NPEANPUSATHS, UCHOIB3YIOUINE BO3MOXKHOCTH JIaHHBIX B
peXHMME PeaJTbHOTO BPEMEHH, JIYUIIE [TOATOTOBIEHBI K MNHHOBALUSM U YAOBJIETBOPEHUIO OXKUAAHUAM
3aka3yukoB. CrnocoOHOCTh NPUHHUMATH OBICTphIE M OOOCHOBAHHBIE PELICHUS MOXKET CTaTh X
OTJINYUTEIILHON YEPTOM.

OOpaboTka [JaHHBIX B pPEXKUME pPEAIbHOTO BPEMEHH NPEJOCTaBISET CIEUaTNCTaM
aKTyaJbHYI0 MH(POPMALUIO, TIO3BOJISII UM MPAKTUYECKH MICHOBEHHO PEarpoBaTh HAa M3MEHEHUS B
napamerpax u nokasarensax Kb u HagexxHocTs ux npumenenus B POA. Obecnieuenne Cuctemoit
BO3MOXXHOCTEH aHAJIM3MPOBATh JaHHBIE IO MEPE MX IOCTYIUIEHUS U ONEPaTHUBHO KOPPEKTUPOBATH
npeanoxenus Ha npumenenre Kb — 31o peanbHOCTSH [5], KOTOpasi MO3BOJIAET MOJIYYUTh:

1) CBOGBPEMEHHOCTh: C JIaHHBIMH B PEXKUME pPEAIbHOIO BPEMEHH HE HAJ0 OIacaThCs
MpUMEHEeHUs ycTapeBiieil unpopmanyu. JlaHHble 10 Mepe 0OHOBJICHUSI aKTYaTHU3UPYIOTCS;

2) TOYHOCTB: NMPAKTUYECKU MITHOBEHHBIN JOCTYI K JAHHBIM CHMKA€T BEPOSITHOCTh OLINOOK,
KOTOpBIE MOTYT BOSHUKHYTbH M3-3a 33/IEPKKU B UX IIPEIOCTABIICHUY;

3) IpOaKTHBHOCTh: BBIsBICHHE TEHACHIMH IO Mepe WX TOSBICHHS IO3BOJISCT
MpeANpUHUMATh MPOAKTUBHBIC, & HE PEaKTUBHBIC NEHCTBUS. DTO MO3BOJSET MOJMydYaTh Pa3HUILY
MEX]ly HCIOJIb30BAaHUEM BO3MOXKHOCTEH W HMX ymymieHneM. OOpaboTka JaHHBIX B peallbHOM
BPEMEHH I03BOJISIET ONTHUMH3UPOBATh mporecchl pa3pabotku PDOA. KoHcTpykTOopckue Ciyx Obl
MOTYT ONITUMHU3UPOBATH paboune mporeccol, 3hheKTuBHEE YIPaBIsATh BpeMEHEM H COKPAIaTh Y3KHe
MeCTa, 4YTO HaNpsAMyI0 TPUBOAUT K HKOHOMUHM cpenctB. Korma wunHdopmanus mnocrynaer
OecriepeboiiHO, BCE OCTaTbHOE TOXKE PabOTaeT.

4) ynpaBieHue pecypcaMu: pa3padoTuuku POA MoryT HenmpepbhIBHO OTCIIEKUBATH ITPOLIECCHI,
YUNThIBasi U3MEHEHUs B JokyMeHTauuu Ha OKb u nepepacnpenesnsst pecypchl B peXUMe peaabHOTo
BpEMEHH.

CoBmMmenienue cucteM npeanpusatuii 1 CucreMbl MOTYT MHULIMAPOBATD JIEHCTBUS, TAKUE KaK
MOBBILIEHNE 00bEMA BBIITYCKa UJTU ONOBEIIEHUE O Mpo0IeMax MPOU3BOICTBA, MOBbIIIASI HAJEKHOCTD
JTAaHHBIX;

5) MOHUTOPHUHI 3(PPEKTUBHOCTU: AHAIUTHKA B PEXKHUME PEaTbHOIO BPEMEHU MOMOTaeT
NPEINPUATHIM OINPENeNINUTh, KaKhe U3AETHs MOJb3yITCA CIPOCOM, a Kakhe — HeT, obecreunBas
HEeINpephIBHOE pearupoBaHue Ha 00bEMBI TOTPEOICHHUS.

AHaluTHKa B peKUME PeaJbHOI0 BpEMEHU He ITPOCTO rapaHTHpyeT OecnepeboiiHyio paboTy,
HO ¥ 3aKJIaJIbIBa€T OCHOBY JUIsl O0Jiee MPOTyMaHHbIX CTPATErnii, OCHOBAHHBIX Ha JJAHHBIX, KOTOPBIE
CIOCOOCTBYIOT Pa3BUTHIO PAIHOAIEKTPOHHON MPOMBIIUIEHHOCTH.

B ocnoBe ycnemmHo# pabGotbl usrorosuteneit Kb nexar pesyiabTaTHMBHBIE OTHOIICHUS
M3rOTOBUTENEH, 3aKa3UYMKOB U morpeduteneil. O6paboTKa TaHHBIX B PEKUME PEATbHOTO BPEMEHU
MO3BOJISIET M3TOTOBUTENSIM OBITh B Kypce B3aUMOACHMCTBUS, NPEANOYTEHUH U TOBEIEHUs
norpedureneit, mpeoOpas3ys STU AaHHbIE B OoJiee Y3 PEKTUBHBIN OIBIT;

6) mepcoHanIM3alus: aHAJIUTHKA B PEXKHME PEalbHOIO BPEMEHHU IMO3BOJISIET MPEANpPUATUIM
pa3pabaThIBaTh PEKOMEHALMH U MpeiokeHus no npuMeneHno Kb, KoTopbie HAXOIAT OTKIMK Y
notpedutens. Korma paspabotunk PDA monydaer mnpemyioxeHus, OCHOBaHHbIE HAa HCTOPHH
MPUMEHEHHS, 3TO TOBOPUT O TOM, YTO JAHHBIE B PEXHMME PEaJbHOr0 BpPEMEHH paboTaloT Ha
obecreueHns ONTUMAJIBLHBIX MPOIIECCOB pa3padOTKH.

7) obparHas cBs3b: u3roroButenu DKBb MoOryT omepaTMBHO pearupoBaTh Ha 3alpochl U
npoGsieMbl TOTpeOuTeNe, 3HAYUTENBHO TOBBIIIAS YIOBIETBOPEHHOCTh M JOsUIbHOCTH. Korma
NOTPeOUTENh CTAIKUBAETCS C MPOOJIEMOI; BO3SMOXHOCTh PEIIUTh €€ HEMEJIEHHO UMEET 3HaUeHUE;
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8) ONTUMHU3MPOBAHHBIE MAPKETHHTOBHIC WHUIIMATHBBI AaHAIU3UPYS B3aMMOJCHCTBHE C
notpedurensimMu, pazpadorunkn Kb MOryT KOppeKTHpOBaTh MPOU3BOACTBA B PEKUME PEATHHOTO
BpEMEHU Ui YIOBIETBOPEHUS OXHIAHUN 3aKa34MKOB, TOTpeOUTENe ¥  JAOCTHIKCHHS
MaKCUMaJbHOTO Y deKTa.

Buenpenne 00paboTKH JaHHBIX B peKUME peaibHOro BpeMeHu B 2025 rofy — 3To He IPOCTO
CTpeMJICHHE UATH B HOTY C TEHICHIMSIMH; 3TO NPHUHATHE OOOCHOBAHHBIX M THMOKHMX PpEHICHMIA,
CIOCOOCTBYIOUIMX  POCTY M TOBBIIICHUIO  YJOBJIETBOPEHHOCTH  MPOMBIIIICHHOCTH.
Cocpe0TOUMBIIKCH HA 3TUX KIIFOUEBBIX MPEUMYIIECTBAX, pa3padOTUYMKU MOTYT MIOATOTOBUTH ce0s
K ycriexy B OyyIiemM, OCHOBAaHHOM Ha HH(POpPMAaLUH.

Jig onTuUMH3anUu TexXHOJOrud oOpaboTku AaHHbIX CHcTeMa JOJKHA 00iajaTh psAIoM
BaXHBIX QYHKIMNA. DTH (PyHKIIUH MOBBIIIAIOT €€ MACIITaA0MPyEeMOCTb, HAJIS)KHOCTh U aJalTUBHOCTD
naHHbIX. B Tabaune 1 npeacraBieH 0030p Takux GyHKIIAN:

Tabmuma 1
Onucanue DOyHKUUHA
Bo3MoxHOCTh MacITaOMpPOBaHUS PECYPCOB B 3aBUCUMOCTH OT
Macmrabupyemoctb .
norpedHOoCTe B 00paboTKe JaHHBIX
. ABTOMAaTU3MPOBAHHOE OOHAPYKEHHUE U BOCCTAHOBIICHHUE MTOCIIE
OTka30yCcTONYNBOCTD .
HEHCIIPaBHOCTEN Win cO0eB
O6paboTka B

R — O6paboTKa MOTOKOB JaHHBIX C MUHUMAJILHOH 3aJ1ePIKKOM

[TaketHbie O6paboTka 00BIINX HAOOPOB JAHHBIX B TAKETHOM PEKUME IS
BO3MOKHOCTH MePHOINYECKON 00pabOTKI

BrisBnenue u YHpaBJICHUC aHOMAJIUAMU NAHHLBIX, 4 TAKKC obecrieueHue
KaugectBo JaHHBIX

CTaHJapTU3aLUU
CoBMeECTUMOCTH € CYLIECTBYIOIIENH HHPPACTPYKTYPOHl U ccTeMaMu
WNurerpanus
JTAHHBIX
be3onacHocTh HIudpoBanue JaHHBIX, KOHTPOJb IOCTYIa U COOTBETCTBHE CTaHIapTaM
OtcnexuBaHue COCTOSIHMSI KOHBeEMepa U Iokas3arenei
MoHUTOpPUHT
MIPOU3BOJUTENILHOCTH B PEXKUME PEAIbHOTO BPEMEHU
[IpocTora N o o
VY no6ubie uaTepdeiics! wu APl 1 HaCTpOIKH KOHBEHEPOB TaHHBIX
HCIIOJIb30BaHUs

Kommenrtapuu k pyHKImsM B Tabmuue 1:

— wMacmtabupyemocts: CucremMa JOMKHa HMEThb BO3MOXKHOCTb T'OPU30HTAJIBHOIO U
BEPTUKAJIILHOT'O MacITAOMPOBAaHUS J171s1 00paOOTKN U3MEHSIOIINXCS 00bEMOB JaHHBIX. JTa FTMOKOCTh
MIO3BOJISIET ONTUMHU3UPOBATh UCIIOIB30BAHNE PECYPCOB, COXPaHsIsl TPU ITOM MPOU3BOJUTEIBHOCTD;

— OTKa30yCTOHYMBOCTb: 00ECTIEUMBAET Ha/IS)KHYIO0 00pabOTKY JaHHBIX 3a CUET OOHAPYKECHHUS
cO0€eB U NepeHanpaBIeHUs WU IOBTOPHOT'O BBIIOJIHEHUS 3aaHUH 110 Mepe HEOOXOAMMOCTH;

— BO3MOXHOCTH OOpaOOTKM B pEKUME pEAIBHOIO BPEMEHM M IIAKETHOW 00pabOTKH:
OOJIBIIMHCTBY CHELUATUCTOB TpeOyeTcs Kak 00paboTKa B peKMME peaIbHOIO BPEMEHH, TaK U MaKeTHas
00paboTKa JIJIsl yJIOBJIETBOPEHUSI Pa3HOOOpa3HBIX MOTpeOHOCTeH B JaHHBIX. OOpaboTKa B peKUME
peanbHOro BpeMeHH o0ecrieyrBacT MTHOBEHHBIN aHAJIN3 U IPUHSTHE PELLICHUH, B TO BpeMsl KaK ITaKeTHas!
00paboTKa Mo3BOJISIET 00padaTHIBATh OOJIBININE 0OBEMBI JAHHBIX IS TIEPUOMUECKON aHAINTHKY;

— KauecTBO JAHHBIX KPUTHUYECKU i1 TOYHOH aHanuTuku: Cuctema J0JKHA 0OecreunBaTh
CTaHJapTU3aLUI0, OYMCTKY M OOOTralieHHe AaHHBIX B Mpolecce 00paboTKH. DTO TrapaHTUPYET
OIEPATUBHOE YCTPAHEHUE aHOMAJIM, TyOIMKATOB MJIM OTCYTCTBYIOLIMX 3HAUCHUIA;

— MHTETpaIs ¢ CyIIeCTBYOMmEeH HHPpacTpyKTypoit: OecripobiieMHas HHTErpanus ¢ 6azaMu
naHHbIX, APl 1 XpaHniMIaMu TaHHBIX YOPOILAeT U3BJICUEHHUE U 3arpy3Ky JaHHbIX. DddeKTuBHbIE
UHCTpYMEHTHl CHCTEMBI JIOJDKHBI TOJAKIIOYATHCS K PA3NAYHBIM  JaHHBIM, OOeCIeYrBaTh
3¢ PEeKTUBHOE U COTTACOBAHHOE MEPEMEIIEHUE TaHHbIX;
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— 0Oe30omacHOCTh U MOHHUTOPUHT naHHbIX. llludpoBanue M ayTeHTUUKAIMS 3alIUIIAIOT
nH(pOpMaLIMI0, a KOMIUIEKCHBIH MOHHUTOPHHI OOEcleuynBaeT OTCIeKHBAHUE I[OKa3zaTeseu
MIPOU3BOJIUTEIFHOCTH B PEXHUME pPEaJbHOrO0 BPEMEHM M OIOBELIAeT aIMHUHHCTPATOPOB O
MOTEHLIUAJIBHBIX MpolIemMax.

AHanmu3 IMIUPOKO HCIONB3YEMBIX IPOTPaMMHBIX IUIATGOpPM A 00pabOTKHU JTaHHBIX,
OIMCaHNE UX KIIOYEBBIX OCOOCHHOCTEH U MpUMephI puMeHeHus B Cucreme:

— Airbyte — 3To nmporpammHuas miar¢popmMa MHTETPALUKH TaHHBIX C OTKPBITBIM HCXOJIHBIM
KOJIOM, KOTOPBI CHHXPOHU3UPYET AaHHbIe U3 0a3 gaHHbIX, APl u ¢aiinos ¢ xpanunumamu JaHHbBIX,
03epamMH JaHHBIX U 0a3zamu gaHHbIX. OOmMpHas 6MOIMOTEKa KOHHEKTOPOB M MPOCTOTA HACTPOHKHU
JenaroT wiatGopMy aganTHPyeMoi K MOTPEOHOCTAM WHTErpaluu 1aHHbIX B Cucreme [6];

— Apache Kafka - pacnpenenennas rtuiatopMa TIOTOKOBOM Tepeqadd  JIaHHBIX.
ObecrieunBaeT MOTOKOBYIO Iepenady MU 00pabOTKy JaHHBIX B pPEKUME pPEabHOTO BPEMEHH,
WCTIOJB3YETCs IS TIOCTPOSHUS BRICOKOIPOM3BOIUTENBHBIX CUCTEM 00paOOTKH JaHHBIX, TOTOKOBOU
AQHAIUTUKU, UHTETPALMK JaHHBIX U KPUTUUYECKH BaXKHBIX MOAYJe /uis npuMmeHenus B Cucreme [7];

— Apache NiFi mogiepxuBaeT MacmrTaOupyeMblie HalpaBlICHHbIC Tpadbl MapIIPyTU3ALUH,
00paboOTKy HaHHBIX U JIOTHKHM CHCTEMHOro mnocpeaHuuectBa. OO6iagaeT MHTYUTUBHO MOHSITHBIM
MOJIb30BATEIBCKIUM HHTEp(HEHCcCOM sl MPOESKTUPOBAHUS, YNPABICHUS M MOHHTOPWMHIA IOTOKOB
naHHbIX. Mcnonb3yeres s mpueMa, peoO0pa3oBaHus U pacpeIeICHUs TaHHBIX MEX/1y CUCTEMaMH.
Y n00HbIN WHTEPHEHC U BO3MOKHOCTH JIETATHHOTO OTCIICKUBAHUS M OOPaOOTKU JAHHBIX JENIAIOT
w1aTGopMy UleaTbHbBIM HHCTPYMEHTOM JJIS yIIPaBJICHHs HOTOKaMU JaHHBIX MEX/Ty Pa3pO3HEHHBIMU
MCTOYHHUKAMH, YTO 3HAYUMO TNpH cOope u 00paboTke nanHbIX B Cucteme [8];

— AWS Glue — 6e3cepBepHbIii CepBUC HHTETPALMN JAHHBIX, KOTOPBIH YIIPOIIAET MIOATOTOBKY
1 00beIMHEHNE MaHHBIX U aHAIUTUKU, MAIIUHHOTO OOydYeHHs M pa3paboTku mpuiioxkeHuil. OH
MIPeIOCTaBIIAET KaK BU3yaJbHbIE, TAK U OCHOBaHHBIE Ha koje uHtepdeiicol. [Ipenmymecra: AWS
Glue nerko unterpupyercs ¢ apyrumu cepsucamu AWS, nipenocrasisis ynpapisiembiid cepuc ETL
(u3BNeueHue, npeoOpa3zoBaHue, 3arpy3Ka), He TPEOYIOLIUI BbIJICJICHNS WIH YIIPABICHHS CEpBEPaMH.
Takol moAX0/a UCTIONIB3YETCS MPU TECTUPOBAHUM MOyJiei Cuctemsl [9];

— Azure Data Factory — o6nayHblii cepBUC HHTETpallliM JaHHBIX, KOTOPBIM IMO3BOJSET
co3/laBaTh, IUIAHUPOBATb M OPTraHU30BBIBATH KOHBEHEphl JaHHBIX B JIOOOM Macmirabe.
WuTerpupyeTcst ¢ pa3iuyHBIMU THUTIAMH XPAHWJIWIL JAHHBIX, BKJIIOYash Oa3bl JAHHBIX, OOIIHe
(aitnoBsle pecypchl M 00JIaYHbIE XPAaHUITUILA, & TAKXKE C BBIYUCIUTEIbHBIMU CEPBUCAMH, TAKMMHU KaK
Azure HDInsight u Azure Batch. IIpegocraBiseT MIMPOKUI CHEKTP BAPHAHTOB MOJIKIFOUCHUS H
MOJKeT 00pabaTbIBaTh, U MPEOOPA30BHIBATH JTAHHBIE U3 PA3IMYHBIX UCTOYHUKOB. Taxke, Kak U s
AWS Glue meToapt 06paboTku nHbOpMaIK ucroib3ytores B Cucreme [10];

— Confluent Platform Bkmtodaer B ceOsi TOMOTHUTENBHBIE WHCTPYMEHTHI ISl TIOBBIIICHUS
y100CTBa HCTIOTB30BAHMS U JOOABIISIET (DYHKITNH, KPUTUIESCKH BaXKHBIC JIJIST HAZIS)KHOTO YITPABIICHHS
KOPIIOPAaTUBHBIMH JIaHHBIMU. VcTioNb3yeTcs 1715l HOTHOMACIITa0HBIX pa3BePTHIBAHUN U YITydIlICHHAS
Oe3omacHOCTH MaHHBIX [11];

— Delta Lake npemocraBiseT ypoBeHb XpaHEHHsI, 00€CIIeUNBAIOIINI HAIEKHOCTh HAOOPOB
naHHbIX. [lonnepkuBaer TpaH3aKIMK, MacIITaOUpyeMyro 0O0pabOTKy METaJaHHBIX U OOBeAUHSET
MOTOKOBYIO M TAKeTHYI0 00paboTKy maHHbIX. Oxazaincs 3¢ GheKTUBHBIM Mpu 00paboTke OONBIINX
00BEMOB JaHHBIX W TOJJCPKUBACT CIOXHBIE aHalN3a IaHHBIX. B paboTe ¢ WMHCTpyMEeHTapueM
MpUMEHsIeTCS MalMHHOE o0yuenue [12];

— Fivetran — aBToMaTH3MpOBaHHBI WHCTPYMEHT WHTErPAIMU JAHHBIX, M3BECTHBIH CBOECH
MIPOCTOTOH M OTCYTCTBHEM HEOOXOAMMOCTH B 00cimykuBaHMM. OH pEINIMIUpPYET HaHHBIE W3
NPUIIOKEHHH, 0a3 JaHHBIX U JAPYTHX PECYpcoB B 00jgauHoe xpaHunuine. Fivetran mpumensercs B
Cucreme a5l HaIGKHOTO KOHBEWepa TaHHBIX 0e3 CII0KHON HacTpoiku u obcmykuBanus [13];

— Google Cloud Dataflow — momHOCTBIO yIIpaBisieMblii CEpBUC IS TOTOKOBOM M MAaKEeTHOM
obpabotku nanHbiXx. OH mocTpoeH Ha Apache Beam, mpennaras yHUGUIIMPOBAHHYIO MOJCIb IS
MIOCTPOCHHUS HAJIEKHBIX OeccepBepHBIX KOHBeiepoB 00paboTku naHHbIX. [logxoaut B Cucreme s
ClieHapueB, TpeOyrommx 00pabOTKM M HHTErpallid JaHHBIX B PEKUME PEabHOTO BPEMEHH,
MOJJEP>KUBAsI CIIO’KHBbIE MHOTOATaITHbIE KOHBEWEpH!I [ 14];
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— Stitch — npocroit 1 momHseli cepBuc ETL, co3manubiii 1 pa3padbotuankoB. OH ObICTPO
MepeMeIaeT JaHHbIe U3 Pa3IUYHbIX UCTOYHHKOB B XpaHWJIMINA JaHHBIX. Stitch u3BecTeH cBoMMHU
BO3MOXKHOCTSIMU OBICTPOM MHTETpalMy U MPOCTOTON HUCIIOJIb30BAHUS, YTO 00ECTIEYUBAET OBICTPYIO
HaCTPOMKY ¥ CHHXPOHHU3ALIUIO TaHHbIX [15];

— StreamSets pa3paboTaH ajis HENIPEPHIBHOIO cOOpa, MpeoOpa3oBaHus U JOCTABKH JaHHBIX
Ha CJIOXKHBIC TIaTGOpMbl TaHHBIX. OH 3¢ deKkTHBHO 00padaThIBaeT Apeiid) NaHHBIX — SIBJICHHUE, IIPH
KOTOPOM CTPYKTYpa, CEMaHTHKa WM CXeMa JTaHHBIX TUHAMUYECKU U3MeHstoTcs [16];

— Talend — kommiekcHast rarhopMa UHTETPALUN JAHHBIX C OTKPBITHIM UCXOIHBIM KOJIOM,
npeajgaraeT MHCTPYMEHTHI [T OAKIIOUEHUS, U3BIICUCHUS, TPeoOpa30BaHus U 3arpy3KU JaHHbBIX U3
pa3IMYHbIX UCTOYHHKOB. OHa HM3BECTHA CBOMM IIMPOKUM HAOOpPOM KOHHEKTOPOB U MOIIHBIMH
BO3MOYXHOCTSIMU MHTETPAIMH C IIIUPOKUM CIIEKTPOM HCTOYHHUKOB U TIOJTydaTeNnei qaHHbix [17].

[Tpu BBIOOpPE CBOWMCTB WM WX HCIOJb30BaHWE B CHCTEME CIIeyeT yYHUTHIBATh KOHKPETHBIC
TpeOoBaHus K 00paboTke AaHHbIX. OpueHTalMs Ha MOTOKOBYIO Iepeladyy JaHHBIX B PEeabHOM
BPEMEHHU JUIS aHAIMTUKU «HA JIETY» WUJIM Ha MaKeTHYI 00paboTKy AJs aHaiau3a OOJBIINX 00bEMOB
JaHHBIX. OJTa  OICHKAa IIOMOXET CY3UTh  CIHCOK  TOTEHIMAIBHBIX  HWHCTPYMEHTOB,
CHEIMAM3UPYIOIIUXCS HAa THUNAX OIepaluil ¢ JaHHBIMH, HEOOXOJUMBIX JJIS ONTHUMAIBHOTO
¢bynkuonupoBanusi CUCTEMBI.

B0O3MOXHOCTH HHTErpaliiu TakKe BaKHBI. BBIOpaHHBIM HHCTPYMEHT JIOJDKEH JIETKO
HMHTETPUPOBATHLCS C CYLIECTBYIOLIEH HHPPACTPYKTYpOI TaHHBIX, Oy/Ab TO 00JIauHasi U JIOKAIbHASL.
WNHcTpyMeHTHI, Mpeniarapime MUpOKuid HaOOp TOTOBBIX KOHHEKTOPOB WIIM HAJEKHBINH JOCTYII
gyepe3 API, obGecrieunBarot 60J1ee MIaBHYIO UHTETPAIUIO C Pa3pO3HEHHBIMU HCTOYHUKAMU JTAHHBIX U
MIPUIIOKESHHUSMH, CITIOCOOCTBYSI CO3aHUI0 OOJIee IIeIOCTHOW CUCTEMBI JaHHBIX.

OyHKkIMKM 0€30IaCHOCTU TaKKe KPUTHUECKHU Ba)KHBI, OCOOEHHO JUISi CTPOTUX CTaHIIAPTOB
KOH(MUIEHIINATBHOCTH AaHHBIX. [loIX0asmmii HHCTPYMEHT JOKEeH oOecreynBaTh KOMILJICKCHBIC
MepbI 0e30MaCHOCTH, BKITFOYasi CKBO3HOE MIM(POBaHNE TAaHHBIX B COCTOSIHUU TTIOKOSI U TIPH Tiepeaaye,
HaJIeKHBII KOHTPOJIb IOCTYIIAa U COOTBETCTBHE MEXKTyHAPOIHBIM CTaHAapTaM, TakuM kak GDPR wiu
HIPAA. Dto rapanTupyeT O€30MacHOCTh METOJOB O0OpaOOTKM MAHHBIX U HMX COOTBETCTBHE
MEXTyHAPOIHBIM HOpMaM.

Eme omuH ¢akTop, KOTOPBIA ClIEIyeT yYUTHIBaTh, — MAacIITaOMPYyEeMOCTh HHCTPYMEHTA.
Bo3moxHOCTB (D (peKTUBHOTO MacIITAOMPOBAHUS PECYPCOB IO Mepe pocTa 00EMOB JaHHBIX KpaitHe
Ba)KHA JIJIS1 TTOIIEPIKAHUS TIPOU3BOAUTEIBHOCTH M 3((EKTUBHOTO yIpaBieHus pacxogamu. [lInpoko
MIPUMEHSIFOTCS HHCTPYMEHTHI ¢ ()YHKITUSIMH aBTOMATHYECKOT0 MacIITaOUPOBaHUS, KOTOPHIE MOTYT
JTUHAMHYECKH PEeryJIHpOBaTh PECypchl B 3aBUCHMOCTH OT paboyeil Harpys3ku Uisi ONTUMHU3ALMU
OTepaLMOHHOM 3((PEKTUBHOCTH.

IIpo0bJieMmbl npMeHeHHsi 00PA0OTKHU JAHHBIX B Pe:KUMeE PeajibHOT0 BpeMeHHU

ITo mepe pocta cnpoca Ha 0O0pabOTKY HJAaHHBIX B PEXKUME peajbHOIO0 BPEMEHU PACTyT U
MPOOJIEMEBI, CBS3aHHBIE C MPUMEHEHHEM 3THUX TEXHOJOTHA. CHEeIMaluCThl, CTPEMSIINUECsS U3BJICUb
BBITOJIy U3 MTHOBEHHOW aHAIMTHKHU, CTAIKUBAIOTCS C PSIJAOM MPENSATCTBUM, TJIABHBIMUA U3 KOTOPBIX
SIBJISIIOTCS  YIIpaBJICHUE JaHHBIMH M O€30MacHOCTb, a TaK)Ke HMHTETpalus C CYyIIECTBYIOIIMMH
CHUCTEMaMH.

VYrpaBnenue AaHHBIMH W O€30MACHOCTh BBIXOJAT HA TEPBBIM ITUIAH TPU BHEIPEHUU
TEXHOJIOTHI 00pabOTKH JJaHHBIX B PEXKUME peaabHOro BpeMeHn. Heo0xoamMocTh OBICTPOro JocTyna
K JIJAHHBIM WHOT/Ia MOKET IPUBOJIUTH K KOMIIPOMKCCAM B YIIPABJICHUH U 3alUTE JaHHBIX.

[TpoGieMb! yripaBiIeHUS: B Cpejic peaTbHOr0 BPEMEHH JIAHHBIC TIOCTOSIHHO IUPKYJIUPYIOT, YTO
3aTpyAHSAET  HAJJISKAIIMA  KOHTpoJb. HeoOxXommmbl  cpencTBa  ymNpaBlICHHWs — JaHHBIMH,
OXBATBHIBAIONIYI0 KAueCTBO [aHHBIX, MpaBa COOCTBEHHOCTH W COOJIOACHHE COOTBETCTBYIOIIMX
HOPMAaTUBHBIX TPEOOBAHUH.

Pucku Ge3omacHOCTH: TaHHBIC TPUHAMIEKAT MPEANPUITHAM. DTO TOBBIIIAET YA3BUMOCTh K
BHCIIHUM YIpO3aM, TaKUM KaK aTaKu IporpamMM-BbIMOTarejed W (DHUIIMHTOBBIE CXEMBL. Mephl
KHOepOEe30IaCHOCTH JIOJDKHBI Pa3BUBATHCS, YTOOBI COOTBETCTBOBATH THOKOCTH 00paOOTKHU TaHHBIX B
peXuMe peanbHOr0 BPEMEHHU, BHENPSS HENPEPBIBHBII MOHUTOPUHT M QJalTHBHBIC MPOTOKOJIBI
0E30MacHOCTH.
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[Ipobnembl KauecTBa NAHHBIX: OBICTPBIA TOTOK NAHHBIX HHOTA MOXET HPUBOIUTH K
HECOOTBETCTBUAM. HETOYHOCTh WJIM HENOJHOTA JaHHBIX MOXKET IOCTABUTH IIOJ, YIpO3y LIEHHYIO
nHGOPMAIHIO, KOTOPYIO JTOJDKHA MPEIOCTaBIATh 00paboTKa B peKUME pealbHOro BpeMeHu. Takue
MHCTPYMEHTBI, KAK aBTOMaTU3UPOBAaHHBIE ITPOLIECCHI IPOBEPKH CHUKAIOT TAKME PUCKHU.

WuTerpanust ¢ CyHIECTBYIOIIMMH CUCTeMaMu. VHTerpauuss BO3MOXKHOCTEH 0O0pabOTKH
JAHHBIX B PpEAJbHOM BPEMEHU C YCTApPEBIIMMH CUCTEMaMU MOXET ObITh CI0XHOH. MHorue
MPEIIPUSATHS MO-TIPEKHEMY MOJIATal0TCS Ha YCTOSBUIMECS aPXUTEKTYPbI, KOTOPbIE KOH(IJIUKTYIOT C
HOBBIMH TE€XHOJIOTHSMHU.

[IpobnemMbl COBMECTUMOCTH: Y CTapeBILINE CHCTEMBbI MOTYT HE TOJJIEPKUBATh CKOPOCTb U
00bEM JaHHBIX, HEOOXOAMMbIE COBPEMEHHBIM MPUJIOKEHUSIM peaabHOro BpeMeHu. CrienuanucraMm
NPEeaNpUsSTH HEOOXOIUMO OLIEHUTH, CTOMT JH MOJEPHHU3UPOBATH WIIM IOJHOCTHIO 3aMEHHTH
I'POMO3/IKUE CUCTEMBI — 3TOT IIPOLIECC MOXKET OBITh TPYJOEMKUM M JOPOTOCTOSLIUM.

Pa3po3HEeHHOCTh JAaHHBIX: €CJIM yCTAapeBIIME CUCTEMBI HE o0ecnednBarOT 3((HEKTHBHOTO
oOMEHa JaHHBIMHU, NPEIIPUATHS MOTYT CTOJIKHYTbcA C (parmeHTtaumeil mHpopmauuu. Takas
«pa3po3HEHHOCTH» JTaHHBIX MOXET CBECTH Ha HET MpEeuMylIecTBa 0OpaObOTKU JaHHBIX B PeabHOM
BPEMEHH, JIMIIAs KOHCTPYKTOB BO3MOXHOCTH IIOJy4yaThb HEOOXOAUMYIO HHGOpMALMIO C
HaJJIeXKAaIIUM KauyeCTBOM.

Bricokue 3aTpaThl Ha BHEIPEHHE: IEPEXO0]] K KOMIUIEKCHON apXUTEKTYPE NaHHBIX B PEAIbHOM
BPEMEHH 4acTo TpeOyeT 3HAUNTEeNIbHBIX MHBECTUIMH. Heo0X0aMMO BEIIENATE pecypchl Ha 00ydeHue,
UHPPACTPYKTYPY U, BO3ZMOKHO, HOBOE IIPOrpaMMHOE 00eCIIeueHUe UM I1aT(HOPMBI.

[lyTh K BHEAPEHUIO TEXHOJOTHH OOpabOTKM IAaHHBIX B PEATLHOM BPEMEHH MOXET ObITh
CJIOXHBIM, HO IOHMMaHKE 3TUX ITPpo0JIeM — MepBBIi 1Iar K UX mpeogoieHnto. [lockonabky npeanpustus
CTPEMSTCSl YCOBEpIIECHCTBOBATh CBOM CTpaTeruy (DYHKIIMOHHUPOBAHHS, PEIICHWE STHX BOIPOCOB C
MIOMOMIBIO LIENIEBBIX PEIICHNH OyIeT criocoOCTBOBATh YCIEXy Kak ceiuac, Tak U B JalbHEHIIIEM.

B3aumo3aBucuMOCTh TEXHOJIOTUH OOpaOOTKM JaHHBIX B peanbHOM BpemeHun u WU
CTaHOBUTCS BcE Ooiiee mpoOaeMHON 1 3HaunMoil. JlaHHbIe B peaibHOM BPEMEHH JOJIKHBI HATIPSAMYIO
nepeaaBarbess B mpolecchl BoimonHsemble MU, daxkTnuecku co3gaBas oOpaTHYIO CBSA3b, KOTOpas
yiaydiiaeT 0o0e TEXHOJIOTHUH.

[IpenukTuBHas anamutuka: MU MoxeT aHanu3mpoBaTh NOTOKOBBIE JaHHBIE, MTHOBEHHO
Mpe/cKa3biBasi TEHJIEHIMM M aHOMAJIMHU. DTa BO3MOXKHOCTh HEBEPOSATHO IOJe3Ha s BbIOOpA,
npumensiemoro B POA 3OKb, rne cBoeBpeMeHHas W akTyalbHass HWHGOpMalMs MOXET HUMEThb
pelaoiiee 3HaYeHHeE.

AnantuBHoe oOyuenue: Mcnonp3ys 1aHHBIE B peaJbHOM BpeMeHH, aaroputmsl M moryt
HEeMpephIBHO 00YYaThCs U aJalTHPOBATHCS. ITO 03HAYAET, YTO CO BPEMEHEM OHH CTAHOBATCS TOUHEE
u >pdexTuBHEE B PACMO3HABAHWU 3aKOHOMEPHOCTEH, YTO NPUBOAUT K (OPMHPOBaHHUIO Oosee
000CHOBAHHBIX PEIICHUH.

PacmmpenHast aBToMaTH3alMsA: COUETaHUE ITUX TEXHOJIOTUN o0ecrieunBaeT 0ojee CI0KHYI0
aBToMartu3anuio. Hanpumep, npeanpuarus MOryT KOPPEKTUPOBATh YPOBEHb 3al1aCOB MOTPEOIIIEMBIX
MaTepuaoB 1y npou3BoacTBa UOT Ha 0cHOBE JaHHBIX O IPOAAYKAX B PEKUME PEAIBHOTO BPEMEHH,
aHanuzupyembix ¢ nomoulbto MU, obecrneunBas ynoBieTBOpeHHE cIpoca MOKymnaTenend Oe3
M30BITOYHBIX 3aI1acoOB.

Byaymme TeHIeHUMH B TeXHOJOTHsIX O00padOTKM [JaHHBIX 00 3JIeKTPOHHOM
KOMIIOHEHTHOM 0a3bl B peaJibHOM BpeMeHH

JlannmadTt oOpabOTKH JaHHBIX B PEAIbHOM BPEMEHU HE MPOCTO MEHSETCS, OH MEHSET
CrocoObI pabOTHI MPEANPUATHN ¢ JaHHBIMH. [lOHMMaHKe STUX TCHACHIINKA OyAeT KpailHe BaXKHO IS
CHEIMAIMCTOB, CTPEMSIIIIUXCSI OCTaBaThCS B aBaHrapjae. HekoTopsie BaxHbIE U3MEHEHUS, KOTOPHIE
MOXHO OXHUATh.

PacuBeT ruOpuHbIX MOJEIeH 0OpaOOTKH: B ITOCIICAHKUE TOABI HAOII0IA€TCs 3aMETHBIN POCT
MOMYJIAPHOCTH THOPUAHBIX Mojieieli 00paboTKH, codeTaronmx B cede Kak 00paboTKy B peabHOM
BpEMEHH, TaK M MakeTHylo o0paboTky. Ilouemy 310 BaxHO? OTBET KpOETCS B YHHUKAIBHBIX
MPEUMYIIECTBAX 000X MOIXOI0B.
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I'mGkocTh: Onaromapst THOPUIHONW KOH(HUIypaluyu CHEHHMAINCTBl MOTYT BbIOMpPATh
MOAXOSAIINI METOJT 00pabOTKM I pa3audHbIX 3amad. Hampumep, xots oOpaboTka B peasbHOM
BPEMEHU TBOPUT uyjeca i ONEPaTUBHOTO IOJYYEHHUS aKTyaJbHOW HH(pOpMaIuu, makeTHas
00paboTka Mo-TpekHEeMY OeCIIeHHA I CII0KHOTO aHaln3a MCTOPHUYECKUX JaHHBIX (Harpumep,
KOTJIa M B KaKUX YCIIOBHSIX IPUMEHEHUS ObLTH O0TKa3bl KOHKpeTHOro UJT).

IoBblieHHas 3pPEeKTUBHOCTD: 3Ta MOJEb MO3BOJIAET ONTUMHU3HPOBATE pecypchl. MOXKHO
BBINOJIHATh UHTCHCUBHBIC TAKETHBIC 3a/laHUs B Yachl MMOHWKEHHON Harpy3ku CHCTEMbI, HE TpaTs
BpeMs Ha 00pabOTKy JAHHBIX B pE€aIbHOM BPEMEHHU.

OntuMusnpoBaHHbIE paboyune MPOIECChl: 00BETUHSSI AT TUITBI 00PAOOTKH, CIIEIUAIHCTHI 110
00paboTKe JIaHHBIX MOTYT co34aBaTh 3((eKTHBHBIE M ajanTUBHBIE padouue mpouecchl. Takoe
COYETAaHUE TMOBBIIIAET ONEPALUOHHYIO THOKOCTH, MO3BOJIASA MOTpeOUTENIM MHPOPMALUU OBICTPO
a/IalITUPOBATHCS K MEHSFOILIUMCS] YCIIOBHSIM.

B mepcriekTrBe 03KMIAeTCsl 3HAUUTENBHBIN POCT TEXHOJIOTHI 00pabOTKU JaHHBIX B peabHOM
BpPEMEHHU. DTU TEHJCHIMU YKa3bIBalOT HA BO3MOKHOCTH Il MHHOBALMHA M MHBECTULIMI B pa3IMuHbIX
OTpacisiX.

IoBBIIEHHBIH CLIPOC HA AHATUTUKY B PEAIbHOM BPEMEHU: MIOCKOJIBKY IIPEANPUSTHS BCE OOJblIe
OCO3HAIOT Ba)KHOCTh ONIEPATUBHOCTH MOIy4YeHHUS] HHPOPMALIUH, CTIPOC HA MHCTPYMEHTBI M TEXHOJIOTHH,
pacIIMpsIOIINE BO3MOKHOCTH 00pabOTKU JAHHBIX B PEAIbHOM BPEMEHH, CTPEMUTENIBHO PACTET.

JlanpHeiiee pa3BUTHE AJIEKTPOHHON MPOMBINUIEHHOCTH 3HAYUTEIFHO YBEIUYNUBACT 00BEM
JAHHBIX, TEHEPUPYEMBIX B PeaIbHOM BpEeMEHU. JTa TeHACHLUS TpeOyeT 0osiee HaAEKHbIX PeLICHUN
U1 00pa0OTKHU TaHHBIX B PEaIbHOM BPEMEHH, YTOOBI CITPABUTHCS C HEOOXOAUMBIM TOTOKOM.

be3onacHocTh fmaHHBIX: 1O Mepe Toro, kak Cucrema CcTaHOBUTCA BcE€ Oosee
WHTETPUPOBAHHOU, pacTéT M MmoTpeOHOCTh B O€30macHBIX cpenax o0paboTku. BaxkHOCTh Mep
K1OepOe3011acHOCTH, aJallTUPOBAHHBIX K pabo4yuM mpoleccaM OOpabOTKH JaHHBIX B peabHOM
BpPEMEHH, HEBO3MOXHO TMIEPEOLIEHUTb.

B cocraBe Oyaymmx TeHIEHIIUN B TEXHOJIOTUAX 00paboTku nanHbiXx 00 OKb oTMeuaeTcs He
TOJILKO POCT, HO M TMOSABJICHHE HOBBIX MHCTPYMEHTOB, MO3BOJIIOIIMX 0OpadaThiBaTh JAaHHBIE
Cucremoit.

3akiouenune

OO0paboTka NaHHBIX B PEXHME pPEabHOTO BPEMEHHM — ATO HE TPEHJ, a HEOOXOIUMOCTb.
Hcnonb3yss MIHOBEHHYIO aHalIUTHKYy, B CHUCTEME MOXKHO ONTHUMH3UPOBAaTh 0O0pabOTKY MAaHHBIX,
obicTpee (hopMUPOBATH pEIICHUS U YyIy4lllaTh B3aUMOICWCTBHUE C OCHOBHBIMH IOTPEOUTENSIMU
JTaHHBIX — KOHCTpykTopamu PDA. Takue TexHonoruu, kak nepudepuiinpie Boluncienus u UU,
UTparoT KJIIOUEBYI0 poiib B 00paboTke uHopmanuu, mno3poisis Cucreme (yHKIMOHHPOBATH
ONEPATUBHO U aJIEKBATHO.

ITockonbky cdepa ynpaBieHus: JaHHBIMH IPOIOJIKAET pa3BUBATHCS, KpaiiHe BaKHO OBITH B
Kypc€ HOBEWIINX HWHCTPYMEHTOB M IEPEAOBBIX MpaKkTUK. JlaHHAs CTaThsl NOMOXKET IPUHATH
IIPAaBUJIBHOE pELICHUE, NPENOCTABIIAA 3aJaHUsl KOHCTPYKTOpaM, MCIOJIB3YIOIIUM COBPEMEHHBIE
MeTO/ibl paboThl C JAaHHBIMU U MPAKTUYECKUE 3HAHUS PA3NMYHBIX MHCTPYMEHTOB UX 00pabOTKU
KOTOpBbIE TO3BOJIAIOT BHEAPATh Haubojee 3(p(eKTUBHBIE pEUIeHHs IS ONTUMAIBHOTO BBIOOPA
m3aenui DKb u npumenenus B POA.
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