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ogpuyuansHoMm caltime ®edeparibHO20 azeHmMcemea Mo MexHUYEeCKOMY pea2yrnuposaHuro U

Memposioauu 8 cemu UIHmepHem (www.gost.ru)
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TUPaXWMPOBaAH U pacrnpoCTpaHeH B KayecTBe oduumanbHOro m3gaHus 6e3 paspelueHust

dDenepaanoro areHTCcrBa no TexXxHN4YeCKomMy perysimposaHunio 1 mMeTposiormm
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BBeneHue

YCTaHOBMEHHbIE B HAaCTOSILLEM CTaHAAPTE TEPMUHbI U ONpeaeneHns pacnosioXeHbl
B CMCTEMaTU3NPOBAHHOM MOpPSAOKE, OTpaXalolem CUCTEMY MOHATMW AaHHOM o6nacTtu
3HaHUA.

[nsa kaxgoro NOHATUSA YCTaHOBMEH OAMH CTaHAAPTMU30BaHHbIA TEPMUH.

B craHgoapTe npuBOOATCA UHOSA3bIYHbIE  3KBMBANEHTbl  CTaH4APTU30BaHHbIX
TEPMUHOB Ha aHIMMNCKOM (€n) A3bIKE.

B ctaHgapTe npuBeaeH andaBuTHbIN yKa3zaTerb TEPMUHOB Ha PYCCKOM A3blKe

CtaHaapTu3oBaHHble TepMMHbI HabpaHbl NONYXMPHbLIM WPUEDTOM, KX KpaTKue

hopMbI - CBETMbIM, @ HEAONYCTUMbIE TEPMMUHbI-CUHOHUMbI - KYPCUBOM.
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HAUWOHANBbHLIA CTAHOAPT POCCUNCKOWU ®EOEPALIUN

UHdopMaLMOHHBbIE TEXHONOIMU
BOJIbLUME OAHHbIE

0O630p n cnoBapb

Information technology — Big data reference architecture —

Overview and vocabulary

HaTta BBepgeHus — 2020

1 OO6Gnactb NnpUMeHeHus

B HacTosdwem cTaHgapTe ycTaHaBNMBaKTCA TePMUHBI U onpeaenenns (bykBeHHble
0003Ha4YeHns ) NOHATUN B 0611acT MH(POPMALIMOHHBIX TEXHONOMMN U 60MNbLUINX OaHHbIX.

[aHHbIN OOKYMEHT coaep>XUT Habop TEPMUHOB U onpeaeneHnin, HeobxoauMblx Ans
yny4yweHms MHEPOPMAaLMOHHOIO B3aMMOAENCTBUA U MNOHUMaHUS  WH(OPMaLNOHHbIX
TexHonormi n 6onbluimx AaHHbix. OH obecneynBaeT TEPMUHOMOMMYECKYHD OCHOBY ANA
CTaHOapTOoB, CBA3aHHbIX C BOMNbLWUMMN JaHHBIMW.

TepMuHbI, YCTaHOBMIEHHbIE HACTOSWMM CTaHgapToMm, obgsaTtenbHble Ans
NPUMEHEHNa BO BCeX BuAax AOKYMEHTauuu u nutepaTypbl NO AAHHOW Hay4HO-
TEXHUYECKON oOTpacnu, Bxogawen B cdepy pabor no craHgaptu3aumm un  (Mnn)

MCNOoJIb3YLWKNX pe3ynbTaTbl 3TUX paGOT.

2 HopmaTuBHbIe CCbISIKU

B HacTosiwem cTaHgapTe WUCnonb3oBaHbl HOPMAaTUBHbIE CCbINIKM Ha chneayouime
cTaHaapThbl:

ISO/IEC 2382:2015, Information technology — Vocabulary (MHdopmaunoHHble

TexHonormm. Cnosapb) OCT 33707-2016 (ISO/IEC 2382:2015) WHdopmaunoHHbIe

TexHonorun (UT). Cnosapb
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ISO 9075 (all parts), Information technology — Database languages — SQL
(MHOopMaLMOHHbIE TexHonormn. A3blk  6a3bl  AaHHbIX. SA3bIK  CTPYKTYPUPOBAHHbBIX
3anpocos)

ISO/IEC 11404, Information technology — General-Purpose Datatypes (GPD)
(MHdopmaLMOHHbIE TEXHOOMMK. TUMbl AAaHHBIX 00LLEro Ha3Ha4YeHNS)

ISO/IEC 17788:2014, Information technology — Cloud computing — Overview and
vocabulary (MHdopmaumoHHblie TexHonormm. ObnadHble BbliumcneHna. O63op u crnosapb.
FOCT ISO/IEC 17788-2016 WNHdopmauunoHHble TexHonornn. ObnadHble BbIYUCIEHUS.
O6Lwume NonoXxeHns N TEPMUHOOINS)

ISO/IEC 19784-4:2011, Information technology — Biometric application
programming interface — Part 4: Biometric sensor function provider interface
(MHdbopmaLmoHHbIE TexHoNorMn. buomeTpudeckun nporpammHbii MHTEpdenc. Yactb 4.
NHTepdenc noctaBLumka PyHKLUN BMOMETPMYECKOrO AaTUMKa)

FOCT 33707-2016 (ISO/IEC 2382:2015) WHdopmauuoHHble TexHornorum (UT).
CrnoBapb

FOCT ISO/IEC 17788-2016 WHdopmauunoHHble TexHonormn (UT). ObnadvHble
BbluncrieHms. ObLme NonoXxXeHs n TepMUHOSOMSA

OCT P WCO/M3K 19784-4-2014 WNHdopmaLMOoHHbIe TexHornorum  (UT).
BuomeTpua. bBuomeTpuyeckun nporpammHbii - MHTepdenc. Yactb 4. WHTepdgenc
nocTaBsLLMKa PYHKLUN BUOMETPUYECKOro AaTymnka

MpumedaHne - [py MONMbL3OBAHUM HACTOSILLMM CTaHOAPTOM LienecoobpasHO MpOoBEpPUTb
,EleVICTBVIe CCbIITIOYHbIX CTaHOapToOB B MH(bOpMaLlMOHHOVI cucrteme 06u.|,ero Nnonb3oBaHUA - Ha
odouumansHoM cante defeparnbHOro areHTCTBa No TEXHUYECKOMY peryrnmpoBaHuio U MeTpornornm
B ceTu VIHTepHeT wnn No exerogHoMy WH(opMauMoHHOMY ykasaTento "HauuoHanbHble
CTaH/J,aprI", KOTOprl7I OI'Iy6J'II/IKOBaH No COCTOSAHWUIO Ha 1 AHBaApPA TeKylwlero roga, n no BbllMyCKkam
€XXeMeCs4YHOro MHpopmaumMoHHOro ykasatens "HaumoHanbHble cTaHgapTel” 3a Tekywmi rog. Ecnm
CCbINMOYHbIN CTaHaapT 3aMeHEeH (I/13MeHeH), TO Npu Nonb3oBaHNN HACToOALLMM CTaHOApPTOM cneayet
PYKOBOACTBOBATLCA 3aMEHALWMM (M3MEeHEeHHbIM) cTaHgapToM. Ecnn  ccbinoyHbi  cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO NOSIoXKEHNE, B KOTOPOM AaHa CCbIfika Ha Hero, NPUMEHSETCS B 4acTu, He

3aTparvBaioLLen 3Ty CCbISKy.

3 CtaHaapTM3oBaHHble TePMUHBI C onpeaeneHNAMHU

Ons uenei aToro JOKyMeHTa UCMONb3YHTCA creaytolume TEPMUHBI U onpeaeneHuns.
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ISO (MCO) n IEC (M3K) nogoepxumBaloT TepMuHonorndyeckne 6asbl gaHHbIX ASs

MCnoJib30BaHUA B CTaHOapTn3auun no crenyvowmm agpecam:

— OHnanH-6ubnmnoteka craHgaptoB ISO (UCO): poctynHa no agpecy

https://www.iso.org/obp.

— MexayHapoaHbii anekTpoTexHudecknin cnosapb MOK (IEC Electropedia):

AoCTyneH no agpecy http://www.electropedia.org/.

3.1 TepMuHbI

3.1.1 Bbiroga (benefit): nonb3a gna opraHusauMmM OT  CTPYKTypu3aumm
NPaKTUYECKNX 3HAHWUI, NOSTyYEHHbIX U3 aHANMUTUYECKON CUCTEMBI.

anMe‘-IaHI/Ie - bonbline AaHHble 4acCTo acCounnpyroTcda C BbIFOD,OIZ Bcneacrtesme
NOHMMaHUA TOro, 4YTO AdaHHbleé WMEeKT noTeHuunanbHyl0 UEeHHOCTb, paHee 00Obl4HO He
paccMaTprBaeMyio.

3.1.2 oonbwue paHHble (big data): 6onbwme maccmBbl gaHHbix (3.1.11), —
rmaBHbIM o06pa3oM, MO TakuM XxapakTepuctmkam pgadHbix (3.1.5), kak obbewm,
pasHoobpasne, ckopocTb 06paboTkM wW/Mnu BapuaTtUBHOCTb, — KOTopble TpebyloT
MUCNONMb30BaHMA  TEXHOMOrmMM MacwTtabupoBaHna AN 3PAEKTUBHOTO  XpaHEHMs,
06paboTkn, ynpaBneHnsa n aHanuaa.

I'Ipmmeanme - Bonblune OaHHble NOBCEMECTHO WCNONb3YyHTCA MHOXeCTBOM
pPa3nIn4HbIX CI'IOCOGOB, HanpmMmep, B KayecCcTBe Ha3BaHUA TeXHOJ10rnmun MaCLIJTaGVIpOBaHI/IFI,
ncnonb3yemon ansg o6paboTkmM OBLUMPHBIX MaCCUBOB OaHHbIX.

3.1.3 obnayHble BbluucneHusa (cloud computing): napagurma gna obecneyeHus
CeTeBOro JocTyna K Macwrtabupyemomy wm rmMbkoMy nyny COBMECTHO MCMOMb3yeMbIX
duU3n4eckMx unMm  BUPTyanbHbIX PECYpPCOB C CUCTEMOW CaMOOOBCNYyXMBAHUSA U
agMWHUCTPUPOBaHMEM no TpeboBaHuio.

MpumeyvaHne - Tlpumepamn Takmx PecypcoB SBMSAIOTCS CepBeEPbl, OnepaunoHHbIE
CUCTEMbI, CeTH, NporpaMMHoe obecneveHune, NpuUnoxeHnsa n obopyaoBaHne ANa XpaHeHus:.

[MCTOYHUK: MexayHapoaHbin ctaHgapT ISO/IEC (MCO/MOK) 17788:2014, 3.2.5]

3.1.4 «knactep (cluster): (pacnpegeneHHas o0paboTka AaHHbIX) Habop
dyHKUMOHanNbHbIX 6110KOB Nog 06LLMM KOHTPOEM

[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/M3BK) 2382:2015,
2120586]


https://www.iso.org/obp/ui
http://www.electropedia.org/
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3.1.5 paHHble (data): peuHTEpnpeTupyemoe npeacTaBneHne uHgopmauum B
dopmManM3oBaHHOM BuAe, MNPUrOAHOM ANsi  KOMMYHMKaLMK, WHTepnpeTaumm  unu
obpaboTku.

MpnmeyaHune - Kk 3anucu: [aHHble MoOryT OblTb 06paboTaHbl nOAbMU WK
aBToMaTn4eCKknMun cpeacrteBamn.

[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
2121272]

3.1.6 aHanuTUKa AaHHbIX (data analytics): cocTaBHOe MOHATME, COCTosILee M3
nonyyeHusi, cbopa, npoBepkn n 06paboTkm AaHHbIX (3.1.9), BKIOYAA UX KOSIMYECTBEHHYIO
OLLEHKY, BU3yanuaauuio 1 UHTepnpeTaumio.

M pnmedvyaHmne -— AHanuTtuka OaHHbIX UCNOoNb3yeTCda ANnA NOHUMaHUA 06'beKTOB,
npeactaBfieHHbIX  OaHHbIMU (3.1.5), Ona nNporHo3npoBaHUA KOHKPETHbIX CMTyaLlMﬂ n ana
peKomer,au,MVl no uwaram anda AoCTKeHUA LI,GJ'IGVI. BbIBOLI,bI, nony4yeHHble "3 aHarmnTukuy,
MCNONb3YyTCA OANA pa3fiMyHbIX 3adad, TakMxX KakK NpuHATue peLueHvu7|, ncenenoBaHmA, yCTOI7I‘-IVIBoe
pa3BuTue, NpoeKkTnpoBaHmne, ninaHMpoBaHme N 1. 0.

3.1.7 6a3a paHHbIX (database): coBokynHOCTb AaHHbIX (3.1.5), opraHM3oBaHHas B
COOTBETCTBUMN C KOHLUENTyanbHOW CTPYKTYPON, KOTOpasi ONUCLIBAET XapaKTePUCTUKM ITUX
AaHHbIX M B3aUMOCBSA3M MexXay WX COOTBETCTBYHOLWMMU obbekTamu, obecrneynBas OaHy
NN HECKONbKO obnacTten NpuMeHeHns.

[MCTOYHUK: MexagyHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
2121413]

3.1.8 mogenb AaHHbIX (data model): cxema cTpykTypmpoBaHusa gaHHbix (3.1.5) B
0ase paHHbix (3.1.7) B COOTBETCTBMM C OpMasibHbIMKM OMNUCaHUSIMU B  ee
MHOPMAaUNOHHOM cucTeme 1 TpeboBaHMSMU UCNOSb3YEMON CUCTEMBI YNpaBrneHus 6asom
AaAHHbIX.

[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
2125519]

3.1.9 obpaboTka pAaHHbIX (data processing): cucTemMaTMyeckoe BbIMOSHEHNE
onepauun ¢ gaHHbimu (3.1.5).

MpumeyvaHus

1 Mpumep: ApndmeTnyeckne uUnm normyeckue onepaumm ¢ gaHHbIMU, 0ObeaMHEHNE UMK
copTupoOBKa [OaHHbIX WX Takne ornepaunnm C TEKCTOM, KaK peaaktupoBaHune, COPTUPOBKA,
O6'beLI,MHeHVIe, XpaHeHune, n3BJieveHune, 0To6pa>|<eHV|e nnmy re4yarTb.

2 I'IpmmeanMe K 3arnnmcu: Teplvle «06p860TKa OaHHbIX» HEe OO0JIKeH WUCMNOoJIb30BaTbCA B

KayecTBe CMHOHMMA AN 06paboTkm nHdopmauuu.
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[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
01.01.06].

3.1.10 Hayka o AaHHbIX (data science): nsBnevYeHwe npakTU4eCKMX 3HaHUA U3
AaHHbIX (3.1.5) nocpeacTBOM MccnegoBaHS UNKU CO34aHUS U NPOBEPKN M’MNOTeE3.

3.1.11 maccuB paHHbIX (data set, dataset): maeHTUUUMpPyemMasi COBOKYMHOCTb
AaHHbIX (3.1.5), K KOTOPOWN MOXHO NOSTYYUTb AOCTYN UMK CKayaTb B O4HOM UM HECKOSbKMX
dopmaTax.

[MCTOYHUK: AgantupoBaHo n3 MexayHapoaHoro ctangapta ISO (MCO) 19115-
2:2009, 4.7].

3.1.12 Tvn paHHbIX (data type, datatype): onpegeneHHbln MaccuB OOBLEKTOB
AaHHbIX (3.1.5) KOHKPETHOWM CTPYKTYPbl A4aHHbIX U Habop AONYCTUMbIX Onepauuii, B paMkax
KOTOpPbIX 3T 00BEKTbI AaHHbIX BLICTYNAKT B PONW onepaHaoB Mpu BbINOSIHEHUN NOOON 13
3TUX onepauun.

MpumeyvaHus

1 Mpumep: LlenoyncneHHbln TUN AaHHbIX UMEET O4YeHb MPOCTYIO CTPYKTYPY, KaKabln
aK3emMnn4ap KOTOpOIZ, 00bl4HO Ha3biBaeMbli 3Ha4YeHnem, npencraBndeT cobolt uneH 3adaHHOro
anana3oHa uenbix Yncen, a aonyctumble ,El,eI7ICTBI/I$| BKNtoYatoT B cebs 0OblYHbIE apl/ld)MeTI/I‘-leCKl/le
onepauun Hag 3TUMKU LenbiMU YUCnamu.

2 |_|pl/l OTCYTCTBUN BEPOATHOCTU ABYCMbICITIEHHOIO TOJIKOBAHUA BMECTO TepMUHa «Tun
OaHHbIX» MOXET NCNOJ1Ib30BATbCA TEPMUH «TUM».

3 Twn gaHHbIX: onpegeneHve u TepMuHbl, cTaHgapTuampoBaHHble ISO/IEC (MCO/MOK)
[MexayHapogHbin ctangapt ISO/IEC (MCO/M3K) 2382-15:1999].

[MCTOYHUK: MexayHapogHbin ctanHgapt ISO/IEC (MCO/MOK) 2382:2015,
2122374]

3.1.13 BapmaTMBHOCTb pAaHHbIX (data variability): wnameHeHns B cKoOpoOCTU
nepegayv, opmare unum CTpykType, CeMaHTUKe UNn KavyecTBe MaccuBa AaHHbIX (3.1.11).

3.1.14 pa3HooOpa3ue AaHHbIX (data variety): agnana3oH dopmaToB, JIOrMYECKUX
Mogeren, BpeMeHHbIX LWKan U CeEMaHTUKM MaccuBa AaHHbIX (3.1.11).

MpumevyaHne - PasHooGpasne [OaHHbIX OTHOCUTCA K  HeperynsipHbiM  Unu
HeOOQHOPOAOHbIM CTPYKTYpPaM AaHHbIX, X HaBuUraunu, 3anpocam n Tunn3aunm gaHHbIX.

3.1.15 ckopocTb 06paboTKM AaHHbIX (data velocity): CKOpOCTb NOTOKA, C KOTOPOW
AaHHble  (3.1.5) cospatoTcHd, NepefalrTCs,  XPaHATCS,  aHanuM3upylTcs UMK
BM3YyanuanpyroTcs.

3.1.16 pocToBepHOCTb AaHHbIX (data veracity): NONHOTa U/MNN TOYHOCTb AAHHbIX
(3.1.5).
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MpumevaHune — MNog [OCTOBEPHOCTHIO A@HHbLIX MOHMMAKTCS MOSICHUTENbHbIE AAHHbIE U
camoaHanu3 o6bLEKTOB AN NOAAEPXKKN NPUHATUS PELLEHUI B PEXUME pPearibHOr0 BPEMEHM.

3.1.17 nameH4YMBOCTb AaHHbIX (data volatility): xapakrepuctuka gaHHbix (3.1.5),
OTHOCALLAACS K CKOPOCTU U3MEHEHNSA 3TUX JaHHbIX C TEHYEHUEM BPEMEHM.

[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
17.06.06]

3.1.18 o6bem paHHbIX (data volume): crteneHb konudecTBa AaHHbIX (3.1.5),
oKasblBawllaa BrWSHWE Ha pecypcbl ONA BbIMUCIEHUA U XpaHEHWd, a Takke Ha
ynpaBsneHne nmu B npouecce o6paboTkmn faHHbIX.

MpnumevyaHme — O6BEM [aHHbIX CTAHOBUTCS BaHbIM nNpu pabote ¢ OGonbwnmn
MaccrmBamMm gaHHbix (3.1.11), Bkntovas ux.

3.1.19 pacnpepeneHHasa ob6pab6oTka pAaHHbIX (distributed data processing):
obpaboTka AaHHbIX (3.1.9), B KOTOPOW BbLINOSIHEHWE OMepauun pacnpegeneHo mexay
y3namm KOMNbIOTEPHOW CETH.

[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MO3K) 2382:2015,
18.01.08]

3.1.20 pacnpepeneHHan cannoBas cuctema (distributed file system): cucrema,
ynpasnswowasa dannamm u nankaMmm B HECKOSTbKMX CETEBbLIX CUCTEMAX.

3.1.21 dhann (file): nmeHoBaHHbIN HAbop 3anucen, paccMaTpuBaeMbIn Kak eguHoe
uernoe.

[MCTOYHUK: MexagyHapogHbin ctanHgapt ISO/IEC (MCO/MOK) 2382:2015,
04.07.10]

3.1.22 cbopka (gather): obbeguHeHne pe3ynbTaToB W3 HECKOSNbKMX Y3IOB B
Knactepe

MpumevaHue k 3anucu: Cm. pacnpegeneHme/cbopka (3.2.33).

3.1.23 ropu3oHTanbHoe MmacwTtabupoBaHue (horizontal scaling): doopmupoBaHune
€eMHOro fiormyeckoro 6sioka nytemM coeaMHEHNA HECKOMbKUX annapaTHbIX U MPOrpamMMHbIX
CpeAacTs.

MpumevaHunsa

1  [MpuMepoM  TOPU3OHTANIbHOrO  MaclTabupoBaHWA  SIBMSIETCS  MOBbILEHWE
MPOU3BOANTENBHOCTU pacnpeaesieHHo o6paboTkv AaHHbIX NyTeM A0OaBMNEHUs y3roB B KnacTepe
AN OONOMHUTESbHbLIX PECYPCOB.

2 [opu3oHTanbHOe MaclTabuMpoBaHWe Ans YBENMUYEHUS NPOU3BOAUTENBHOCTU Takke

Ha3blBaeTCcHa MmacluTabmpoBaHuem BLMpb (scale-out).
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3.1.24 meTtapaHHble (metadata): gaHHble (3.1.5) O faHHbIX UM 3dnemMeHTax
AaHHbIX, KOTOPble MOTyT BKMYaTb B cebs X ONucaHus, a Takke AaHHble O BrnageHuu
AaHHBIMW, NYTSX U NpaBax goctyna n 06 nameH4YnBoCTN AaHHbIX (3.1.17).
[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
17.06.05]

3.1.25 HepensuMoHHaa 6a3a AaHHbIX (non-relational database): 6a3a AaHHbIX

(3.1.7), He cnepytowas pensiumoHHon mogenum (3.1.31).

MpumevaHune -- «NoSQL», 4To 0BbIMHO NMepeBOAUTCH Kak «He SQL» unu «He TOnbko
SQL», saBnsetca obuweynoTpebutenbHbiM TepMuUHOM Ana ob6o3HadeHuss ©6a3 AaHHbIX, He
COOTBETCTBYHOLUNX PENALMOHHON MOAENM.

3.1.26 HepensiuMoHHass Moaenb AaHHbIX (non-relational model): nornyeckas
Modernb faHHbix (3.1.10), He crneaywouwas pendunoHHon mogenn (3.1.31) xpaHeHus u
06paboTkn gaHHbIX (3.1.5).

3.1.27 napannenbHaa pabota (parallel): oTHocuTcs K npoueccy, B KOTOPOM BCe
cobbITUA NPOUCXOAAT B O4HOM M TOM Xe UHTepBase BpeMeHU, N Npu 3TOM KaXKaoe U3 HUX
obpabaTbiBaeTCcsa OTAENBHOM, HO CXOXen OYHKLNOHANTbHON eANHULEN.

MpumevaHune -- MNpumep: lMapannencHas nepegada OUTOB KOMMbIOTEPHOrO CrioBa Mo

NAHUSIM BHYTPEHHEW LUUHBI.

[MCTOYHUK: MexayHapogHbin ctaHgapt ISO/IEC (MCO/MOK) 2382:2015,
03.02.01]

3.1.28 yacTU4YHO CTpPYKTypupoBaHHble pAaHHble (partially structured data):

AaHHble (3.1.5), nmetoLme HEKYIO CTPYKTYPY.

MpumeyvaHunsa

1. YacTM4yHO  CTpPYyKTYpMpOBaHHble [aHHble B  WHAYCTPUM  4acTO  HasbiBaloT
MONyCTPYKTYPUPOBAHHbBIMM.

2. Npymepamn YaCTUYHO CTPYKTYPUPOBAHHBIX OAHHbIX SBMSIOTCA 3anMcu co cBoO6OAHbIMU
TEKCTOBbLIMM NOMAMU B AOMNOMHEHWEe K 6onee CTPyKTYpuUpOBaHHbLIM MOMsM. Takue OaHHble YacTo
npeacTaBreHbl B KOMMNbIOTEPHO-MHTEpPpeTUupyembix/pa3bnpaembix popmaTax, Takmx kak XML nnu
JSON.

3.1.29 pensumMoHHasa anrebpa (relational algebra): anrebpa ans BbipaXeHus n
MaHUNyNMPOBaHUA OTHOLLEHUAMN.

[MCTOYHUK: MexgyHapogHbin ctaHgapt ISO/IEC (MCO/M3K) 2382:2015,
17.04.08]
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3.1.30 pensumoHHas 6a3a AaHHbIX (relational database): 6a3a gaHHbIX (3.1.7),
AaHHble B KOTOPOW OpraHM3oBaHbl NO pensunoHHon mogenu (3.1.31).

[MCTOYHUK: MexagyHapogHein ctanHgapt ISO/IEC (MCO/MOK) 2382:2015,
17.04.05]

3.1.31 pensuuoHHass Mopaenb pAaHHbIX (relational model): mMogenb AaHHbBIX
(3.1.10), cTpykTYypa KOTOPOW OCHOBaHAa Ha PENALMOHHbIX OTHOLLEHMUSAX.

[MCTOYHUK: MexagyHapogHein ctangapt ISO/IEC (MCO/MO3K) 2382:2015,
17.04.04

3.1.32 pacnpepeneHue (scatter): PacnpegeneHne o6paboTkm MO HECKONbKUM
y3nam B knactepe (3.1.4).

MpumeyvaHune — Cm. pacnpegenenune-cbopka (3.2.33).

3.2.33 pacnpepeneHue-cobopka (scatter-gather): Bug o6paboTkm GonbLUMX
MaccmBoB daHHbiXx (3.1.11), raoe HeobxoouMmble BbIMMCIIEHMS  pasdensTca W
pacnpenenstoTcs no HeCKONbKUM y3nam B Knactepe, a obwmin pesynbtat popmmpyeTcs
nytTem o6begnMHeHUs pe3ynbTaTtoB OT KaXaoro yana.

MpumevyaHne - O6pabotka MeToAOM pacnpegeneHns-coopkm 00bIMHO TpebyeT
anropUTMUYECKOro M3MeHeHns1 obpabaTbiBalolero nporpaMmmHoro obecnederHunsa. [pumepom
00paboTkM gaHHbIX MeTOOOM pacnpeneneHnsa-cbopkm siensetcss MapReduce.

3.1.34 noToKkoBble AaHHble (streaming data): gaHHble (3.1.5), nepepaBaemble
yepes UHTepdENC OT HeNpPEepPbLIBHO paboTatoLLEero NCTOYHMKA.

[MCTOYHUK: MexayHapoaHbin ctaHaapT ISO/IEC (MCO/MOK) 19784-4:2011, 4.4]

3.1.35 cTpyKTypupoBaHHble pAaHHble (structured data): pgaHHble (3.1.5),
OpraHM3oBaHHbIE Ha OCHOBE NpeaonpeaeneHHoro (NpuMeHnmMoro) Habopa.

MpumeyvaHnga

1 lMpeponpeneneHHbii Habop MNpaBwun, perynupyrowmnx OCHOBY AN CTPYKTYpPUPOBaHUS
OaHHbIX, AO0ITKEeH ObITb YETKO MU3MNOXeEH U OI'Iy6J'IVIKOBaH.

2 I'Ipe,lzl,onpe/:leneHHaﬂ MoAdesnb AdaHHbIX 4acCTO WUCNONb3yeTCA And ynpaBleHusA
CTPYKTYPUPOBaAHNEM OaHHbIX.

3.1.36 SQL: s3bik 6a3 gaHHbIX, onucaHHbin B MexayHapogHom ctaHgapte ISO/IEC
(MCO/M3K) 9075.

MpumevaHune — SQL mvHorga nHTEpPNpeTMPYeTCa Kak A3blK CTPYKTYPUPOBAHHbLIX 3anpocoB
(Structured Query Language), HO aTO Ha3sBaHue He ucnonb3yetca B cepun ISO/IEC (MCO/M3IK)
9075.
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3.1.37 HecTpyKTypupoBaHHble AaHHble (unstructured data): gaHHble (3.1.5),
XapakTepudyemble OTCYTCTBMEM KaKOM-NMOO CTPYKTYpbl, KPOME CTPYKTypbl Ha YpPOBHE
3anvcu unu canna.

MpumeyvaHuna

1 B Ueniom, HECTPYKTYPUPOBaHHbIE AaHHbIE HE COCTOSAT N3 3NIEMEHTOB JaHHbIX.

2 MNpumep: NpruMepom HECTPYKTYPUPOBAHHLIX AAHHbLIX ABASETCA CBOOOAHLIN TEKCT.

3.1.38 BepTUKanbHoe MaclTabupoBaHue (vertical scaling): noBblWeHNE
NPOn3BOANTENBHOCTM 00paboTKkM AaHHbIX 3a CYET YNydleHMs MpPOLeCcCopoB, NamsaTw,
XpaHunuLa unm ceasu.

MpumevyaHue - BepTukanbHoe macluTabupoBaHue Ans yBenu4eHus

Npoun3BOANTENBHOCTU TaKke Ha3biBaeTcA MacluTabupoBaHnem BBbICh (scale-up).

3.2 CokpaweHus

JSON: — Javascript Object Notation (0603Ha4yeHne ob6bekTOB Javascript)

Pll: — Personally Identifiable Information (nMyHas nHpopmauns)

XML: — Extensible Markup Language (pacwmpsiemMblil A3blK pa3MeTKW)

3.3 KnroueBble xapakTepuCTUKN BOSbLUMX AAHHbIX
3.3.1 O6wue cBeaeHusA

Mpn BbLIGOpe cucTeMbl 6GonbWKMX [aHHbIX HEOBXoAMMO pPyKOBOACTBOBATLCA
YeTbIpbMS1 XapakTepUCTUKaMM — OOBLEMOM, CKOPOCTbO 06paboTku, pasHoobpasnem wu
BapMaTMBHOCTbIO AaHHbIX CcM. 3.3.2. YnpaBneHue 3TMMWU XapakKTepUCTUKaMWU LaHHbIX
onpeaensieTcs xapakrepuctukamu obpaboTkM B COOTBETCTBMM C ONUCaHWEM B pasgene
3.3.3.

3.3.2 KnroueBble xapakTepUCTUKN AAaHHbIX

3.3.2.1 O6bem paHHbIX. O6beM AaHHbIX npeacTaBnseT cobon 3HaunTenbHOEe
KONMMYEeCTBO AaHHbIX, AOCTYMHbIX AN aHanu3a C LUefbl  M3BMEeYeHUss MNOSe3HON
nHpopmauuun. OgHNM M3 OCHOBHbIX (DAKTOPOB PasBUTUSA TEXHONOrMN 06paboTkn BonbLINX
AAHHbBIX CTano OrpOMHOE KOMWYECTBO [AaHHbIX, FEHEPUMPYEMbIX C MWCMNOMb30BaHNEM

MHTEpPHEeTAa.
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3.3.2.2 CKkopocTb 06paboTkm paHHbIX. CKOpoCTb 00pabOTKM AaHHbIX — 3TO
CKOPOCTb MOTOKa CO3[4aHus, XpaHeHUs, aHanusa unu smsyanusauumn gaHHbiXx. CKOpOCTb
obpaboTkm 6GonblMX OaHHbIX O3Ha4aeT HeobxoammocTb 006paboTkm 6GonbLoro
KONnnyecTBa AaHHbIX 3@ KOPOTKUA MPOMEXYTOK BpeMeHu. B kadectBe npumepa paboTbl C
AaHHBbIMWU C BbICOKON CKOPOCTbHO 006paboTkM OObLIYHO MPMBOAAT TEXHOMOMMW MOTOKOBbIX
AaHHbIX.
3.3.2.3 Pa3HooGpa3ue paHHbIX. Pa3HooOpasve AaHHbIX npeactaBnsieT cobown
HeoBX0OMMOCTb aHanM3a AaHHbIX PasHOro TMna M3 pasfiMyHbIX NpeaMeTHbIX obnacTen.
PasHoobpasHble AaHHble obpabaTbiBanuch nytem npeobpasoBaHui nnu
npeaBapuTENbHON aHANUTUKLA AN BbISBIIEHUS CBOMCTB, MO3BOMAOLINX MHTErpaunuio ux ¢
ApyrMmun gaHHbiMK. bonee wnpokuin ananasoH opmaToB AaHHbIX, NOrMYECKUX MOLENEN,
BPEMEHHbIX LWKan M CEMaHTUKKU, KOTOpble XenaTenbHO WCNOoNb30oBaTb NPU aHanuTuke
AaHHbIX, YCMOXHSAET WHTerpaumio pasHoobpasHbiX AaHHbIX. B kadectBe cpencTtsa,
CnocoOCTBYIOLWErO WHTErpauun, Bce Yawe WCNonb3ytTcsa MeTagaHHble. OgHuM 13
pe3ynbTaToB BIMSHUA pa3HooOpa3ns Ha Gonbluve faHHble ABnAsieTca HeobXxoauMoCTb
MaLLUMHOYMTAEMOCTMN CEMAHTUKN AAHHbIX.
3.3.2.4 BapmaTUBHOCTb AaHHbIX. BapMaTnBHOCTb JaHHbIX O3Ha4YaeT N3MEHEHUS B
CKOPOCTM nepefavn AaHHblX, WX dopmaTe/CTPyKType, CEMaHTUKe Wu/unu KadecTtBe,
KOTOpble BNUAIOT Ha NOAAEepXMBAEMOe MNPUMOXeHne, aHanuTuky wunu npobnemy. Ee
BNUSIHWE MOXET 3aKn4vaTtbCA B  HeobOXOAMMOCTM MPOBEAEHUA  peopraHu3aumm
apXUTEKTyp, WHTepdencos, MeToaoB 00paboTKn/anropuTMoB, WHTErpaunun/CNnaHUS,
XpaHeHusi, NPUMEHMMOCTM UNN UCMNONb30BaHUA AaHHbIX. Kpome TOro, BapuaTMBHOCTb
06bEeMOB AaHHbIX nogpasyMeBaeT HeobXoOMMOCTb YBENUYEHUST WUNU  YMEHbLUEHMUS
BUPTYanmM3npoOBaHHbIX PecypcoB nOnA 3(PPEKTUBHOIO ynpaBfieHUs LOMOSHUTESTbHON

Harpy3kon Ha ob6paboTKy.

3.3.3 KnroueBble napameTpbl 06paboTKM AaHHbIX

3.3.3.1 Hayka o gaHHbIX. Hayka O OaHHbIX n3y4yaeT npouecc U3BneYeHUs 13 HMX
3HAHWN; UCMNONb3YEMbIA HaYYHbI NOAXOA MOXET 3aknivatbcs NMMbo B MccnegoBaHuu,
nnbo B NpoBepke rmnoTes. Hayka 0 AaHHbIX U3y4YaeT NOJSTHbIN XXU3HEHHbIV LMK aHaNUTUKN
AaHHbIX, B KOTOPOM aHannTuka AaHHbIX NoHMMaeTcs cornacHo n.3.1.5.

3.3.3.2 MW3meHuYMBOCTb [AaHHbIX. W3MeH4YMBOCTbL [daHHbIX onpegensercs
OrpaHnUYeHHbIM NMPOMEXYTKOM BPEMEHU, B TEYEHNE KOTOPOro 3Ha4YeHUs OaHHbIX OCTalTCA

aKTyalibHbIMU 0719 KOHKPETHOIo aHannia, 1 BblpaXaeTcqa B BUAe CKOPOCTU N3MEHEHNA BO

10
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BpeMeHU. B cutyaumsx, korga aHanutuka OaHHbIX MPOBOOMUTCA B peXunme pearnibHOro
BpEMEHN, HemeaneHHas obpaboTka AaHHbIX ABNSAETCS KPUTUYECKM Heobxoaumowm Ons
NPUHATUA pelueHnn. Hamnbonee odeBnaHbIM 0Opa3om 3TO nposiBNsieTcs npu pabdoTte ¢
AaHHbIMU C BbICOKOW CKOPOCTLIO reHepaunn, Hanpumep, B criydae ¢ dOHA0BbLIMU PbiHKaMU
unm B cdepe TenekommyHukaumi. OgHako AaHHble, yXXe He NpurogHble And 4acTHOW
3aBMCUMOM OT BPEMEHU aHaNUTUKN BBUAOY YCTapeBaHUs, MOryT OCTaBaTbCs akTyaslbHbIMU
ANa ApYyrux TUNOB aHanNUTUKK, He 3aBUCUMbIX OT BPEMEHMN.
3.3.3.3 [ocTtoBepHOCTb pAaHHbIX. [JOCTOBEPHOCTb [AaHHbIX onpegenseTcsa ux
NMOMHOTOM M TOYHOCTLIO, AN Yero B OTHOLUEHMWN KaveCTBa AaHHbIX B NpodeccruoHanbHOM
XXaproHe yxe OnvTenbHOE BPeEMS CYLLECTBYET BblpaXeHne «Mycop Ha BXOA4e — Mycop Ha
Bbixoge». Ecnu aHanutuka AaHHbIX HOCUT MPUYUHHO-CIEACTBEHHLIN XapakTep, TO
KayeCcTBO KaXk[oro anemeHTa OaHHbIX SABNAETCA KpauHe BaxHbiM. Ecnn e aHanuTuka
AaHHbIX NPOBOAUTCA NYTEM KOppenauuuM wunu TpeHAMPOoBaHWA NO MaccMBaM [AaHHbIX
fonbworo obbema, TO OTAENbHbIE HEKOPPEKTHBIE 3NIEMEHTbLI MOTYT 3aTepATbCA B 06LLMNX
noacyeTax, U TpeHa Bce eLle MOXET ObITb TOYHbIM.
3.3.3.4 Bbiroga. Bbiroga onpegensietca CTeNeHbld OOCTUXEHUS CUCTEMOM

006paboTkm 6oNbLINX AaHHbIX Lenen, Ang KOTopbIX 3Ta CMCTEMa co3gaBanach.

3.3.3.5 Busyanusauma gaHHbIX. [1og Bu3yanusaumen gaHHbIX nogpasymMeBaeTcs
Takoe X npeactaBfieHMe, KOTOpOe MO3BOSISIET MOMb30BaTEN0 MOHATb MHAOPMAaLUIO O
AEMOHCTPUPYEMbIX AaHHbIX. bonblwne gaHHble noTpeboBann HOBbIX METOA0B 06pPabOTKK
MacCMBOB AaHHbIX OonbluMx 06bLEMOB, BKo4asas cbop m obobuieHne OaHHbIX Ansa ux
Hanbonblen HarnsagHocTu. bonbline fgaHHble Takke TpebywT 6oree npucTanbHOro
BHMMAHNA K BU3yanbHOMY MpPEACTaBNEHUO [OaHHbIX [OMs §ful, OTBETCTBEHHbIX 3a
NPUHATUE PELLUEHNN — 3TO HEOBXOOUMO ANS U3NOXEHUSA Pe3ynbTaToB B AOCTYNHOM ANS
NOHMMaHNA Buae, a TaKkke ANns WHAPOPMUPOBAHUS OO KX CMOXHOCTU, TOYHOCTU W

BEpPOATHOCTHOM MHTEPBAne owmnboK.

3.3.3.6 CTpyKTYypUpOBaHHbIe 7] HEeCTPYKTYypUpoOBaHHbIe OaHHble.
HecTpyKkTypmnpoBaHHble JaHHbIE YBENNYMBAIOTCS Kak B 06beMe, Tak U B 3HAa4YMMOCTU. XOTA
pensunoHHble 6asbl JaHHbIX 0ObIMHO NOAAEPXKMBAKOT 3TU TUMbl ANIEMEHTOB LaHHbIX, UX
CNOCOBHOCTb HEMOCPEACTBEHHO aHanu3npoBaTb, UHOEKCUPOBATbL U obpabaTtbiBaTb Takue
TUMbl OAHHbIX, KaK NPaBuUIio, OrpaHnYeHa u SOCTyNHa Yepes3 HecTaHgapTHbIE pacLUMpeHmns
SQL. MotpebHOoCTb B aHanu3e HECTPYKTYPUPOBAHHbIX AAHHbIX CYLLECTBYET YXe MHOro

net. OpgHako nepexonq Ha napagurmy GonbwKnX AaHHbIX npmeest K TMOBbILLEHUIO

11
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3Ha4YMMOCTM HECTPYKTYPUPOBAHHbIX AaHHbIX. Takke B OTHOLUEHUN HECTPYKTYPUPOBaHHbIX
AaHHbIX 0coboe BHUMaHWe yaensieTcst pasfnyHbiM HOBbIM MeToAaM paspaboTku, KoTopble

Nno3BOJIAT NPOBOAUTb aHalIN3 TaKUX AaHHbIX Gonee Sq)d)eKTVIBHO.

3.3.3.7 MacwrtabupoBaHue. bonblive paHHble nogpasymMeBaldT BO3MOXHOCTb
paclUMpeHNs peno3vTOpMEB AaHHbIX U MX 00paboTKy Ha napannenbHo paboTaroimx
pecypcax - aHanormyHbiM obpa3om CooOLWEeCTBO MoAenupoBaHus, Tpebytowero
PECYPCOEMKUX  BbIMUCIIEHWA, MAcCOBO MNepewsno Ha napannenbHyto o6paboTky.
Bnarogapa paspaboTke MeTOOOB B3auMMOLEWCTBUS MEXAy pecypcamn, Takoe Xe
MaclwTabupoBaHne Tenepb AOCTYNHO ANS MNPUMOXEHWA, Ucnonb3yowmx 6onbloe
KONM4ecTBO [AaHHbIX. BepTukanbHoe macwTabupoBaHne noapasymeBaeT YBenuyeHue
CUCTEMHbIX MapamMeTpoB CKOPOCTM 06paboTKM, XpaHeHMs U NamMsaTu Ons MNOBbILWEHWS
NPOU3BOAUTENBHOCTU. DTOT NOAXO OrpaHUYeH (PrU3nYeckuMm BO3MOXHOCTAMM, pasBuTue
KOTOpbIX ObINO onmncaHo B 3akoHe Mypa, n TpebyeT Bce OOnee CroXHbIX 3NIEMEHTOB
(Hanpumep, annapaTHOro M NPOrpamMMHOro obecneyeHuns), yBenuuMBalOWMX BpemMs U
3aTpaTbl Ha peanu3aumio. AnbTepHaATMBHbLIN  MeTo4 COCTOMT B MPUMEHEHMUM
rOPU30OHTanbHOro MaclTabupoBaHus, YTOObI MCNONBb30BaTb OTAENbHbIE pacnpeneneHHble
pecypcbl, oO0beauHsiemble aAna paboTbl B KayecTBe €AWHOW CUCTEMbl. WMIMEHHO
ropu3oHTanbHoe MacliTabrMpoBaHUe NEXUT B OCHOBE PEBOMIOLNKN BOMbLUMX AAHHbIX. XOTA
MeTodbl OOCTWXeHUs 3PdEKTUBHON MacwTabupyemMocTn mexagy pecypcamu 0OyayT
MOCTOSIHHO pasBMBaTbCs, 3Ta CMeHa napagurMbl (MO aHanorMm ¢ npeablaywmm
nepexoaom Ha napannenbHyto 06paboTky B cOObLLECTBE MOAENUPOBAHUS) NpeacTaBNaeT
cobon egMHOBPEMEHHOE SABMNEHME.

3.3.3.8 PacnpepeneHHas cpaunoBas cuctema. B pacnpegeneHHbix ¢annoBbix
cUCTEMax MYNbTUCTPYKTYPUPOBaAHHbIE (OOBEKTHbIE) MAcCMBbl JaHHbIX pacnpenensitoTcs
no BblUMCNUTENbHBIM y3nam Knactepa (knactepoB) cepBepa. [aHHble MoOryT
pacnpenensTbCa Ha YpoBHE (hannoB/MacCUBOB AaHHbIX WUNN — Yallle BCEro — Ha ypoBHEe
OMnoKOB, 4YTO  MO3BONMSIET  HECKOSbKMM  y3naM B Krnactepe  Of4HOBPEMEHHO
B3aMMOOENCTBOBATb C pasnuyHbiMM YacTamu 6Gonblioro avna/maccuBa AaHHbIX.
Cuctembl 0GOMbWNMX [aHHbIX YacTO MPOEKTUPYKTCA Takum 00pa3omM, 4Tobbl npu
pacnpegeneHmm ob6paboTkM NCNoNb30BaTb NPENUMYLLECTBA MPUBA3KMA OAHHbBIX K KaXKOoMy
BbIYUCIUTENBHOMY Y31y, UCKNoYasi NyTemM 3TOro Heo6XoaMMOCTb NepeMeLLeHns OaHHbIX
mMexgy ysnamu. Kpome TOro, MHorme pacnpeneneHHble ¢annoBble CUCTEMbI Takxke
peanu3ylT pennukauuio Ha ypoBHe ¢annos/6nokoB, MpM KOTOPOM Ha pasHbiX y3nax

KOMMbIOTEPOB XPaHUTCS HECKOSbKO KONuh Kaxaoro chamna/bnoka kak anst obecneveHus
12
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HaLeXXHOCTWU/BOCCTAHOBIEHUS (OaHHble He TepsTcsa npu cboe y3na B KnacTtepe), Tak u
ANA ynyylweHnss NPUBA3KM LaHHbIX K BblYUCIIUTENbHBbIM y3nam. JTiobon Tvn [aHHbIX u
dannbl noboro pasmepa MoryT obGpabaTbiBaTbCs 6e3 opmanbHOro M3BeYeHus,
npeobpa3oBaHNsa M 3arpy3ku, NMpu 3TOM HEKOTOpble TexHomnormn paboTarT 3ameTHO
nyywe ¢ gparnamm 6onbLLIOro pasmepa.
3.3.3.9 PacnpepeneHHass obpaboTka AaHHbIX. [lonyndpHas cTpykTypa Ans
pacnpefeneHHbIX BblMUCMEHUA COCTOUT M3 KOMOMHAUUM YPOBHSI XpaHEHUSI U YPOBHS
obpaboTkn, koTopass peanu3yeT MYyMbTUKNACCOBYD MOAEMb  anropuTMUYECKOro
nporpammMmmpoBaHusl. Hegoporme cepeepbl NOTPEOMTENBCKOrO YPOBHS, NoAAepXKMBatoLLme
pacnpefeneHHyo annoBytd CUCTEMY XPaHEHWUS LaHHbIX, MOFYT 3HAYUTENbHO CHU3UTb
3aTpaTbl Ha XpaHeHue BblMUCIEHUA Ana Gonbworo obbema pAaHHbIX (Hanpumep,
nHgekcauusa B cetun). MNpun pacnpeneneHHon obpaboTke AaHHbIX 3anpoc pacnpeneneH no
npoueccopamMm, a pesynbTaTtbl cobupalTca B LeHTparnbHblA  npoueccop. 3atem
pesynbTaTtbl 06paboTKM 0ObLIYHO 3arpy)KarTcs B aHaNnUTU4YeCKyto cpedy. [na aoctmkeHus
3(pPEeKTUBHOCTN, HAOEXKHOCTU, BbICOKOM LOCTYMHOCTU U OTKA30YCTOMYMBOCTU CUCTEMbI
HECKONMbKO Yy3roB (HanpuMep, KIWEHTCKME Y3Mbl, Y3Nbl AaHHbIX, Y3Mbl-pEnsnKN)
pa3MeLLalTCs B BUAE apXMTEKTYpbl «BEAYLLMN-BELOMbINY.
3.3.3.10 HepensiumoHHble 6a3bl AaHHbIX. B ropnsoHTanbHO macTabupyembix
CUCTEMaAX [aHHble pacnpedenslTcs Mo y3naMm kKracrtepa, MMess npu 3TOM eOUHYH
NOTNYECKytd CTpykTypy. HoBble napagurmbl 6asbl OaHHBIX HEPENSAUMOHHOM MOLEnu
06bI4HO HasbiBaloT cuctemMamm NoSQL («He Tonbko SQL» unu «He SQLy). MNpobnema ¢
onpegeneHMemM napagurMmbl XpaHeHust 6onblimnx gaHHbIX kak NoSQL 3akntovaetcs, BO-
nepBblX, B TOM, 4YTO OHa OMNWUCbLIBAET XpPaHEHMEe [aHHbIX B KOHTEKCTe BblOpaHHOro
OCHOBa@HHOIO Ha Teopuu fA3blka AN 3anpoCOB M M3BMEYEHUs] OaHHbIX, U, BO-BTOpPbIX, B
pacLIMPEHNN BO3MOXHOCTEN MPUMEHEHMS A3bIKOB 3anpocoB, NOXoxux Ha SQL, K HOBbIM
HepensUMOHHbIM XpaHunuam AaHHbiX. B To Bpema kak NoSQL ncnonb3yetcs HaCTosbKO
LUMPOKO, YTO OH ByaeT npogomkatb NPUMEHATLCA B HOBbIX MOAENAX AAHHbLIX BHE paMOK
PENAUNOHHON MOLEenu, camM TepMUH OTHOCUTCA K ©asaM [aHHbIX, He Ccreaylowmm
pensunoHHon mogenu. MNpumepamu mogenen HepensaAumoHHbix 6a3 AaHHbIX ABNAKOTCA
ctonbeu, paspexeHHass Tabnuua, Kno4v-3HAYeHMEe, AOKYMEHT-KIY W rpaduyeckme

MoAenw.
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MpunoxeHue A
(cnpaBo4HOE)

CKBO3HbIE NOHATUA B cd)epe OonbLWUX AaHHbIX

A.1 Oowue cBepgeHunn

PaspaboTtka cuctem 6GonblMX AaHHbIX WUMEEeT 3HadeHne AOna  psga
TexHomnormyecknx cagep obcyxaeHns wn craHgaptmsaumn. B gaHHOM  npunoXxeHun
obcyxgatTcsa cBaA3nM obrnactu GonblMX AaHHbIX C ApyrMMmmn obnactamu paspaboTku

cTaHOapToB.

A.2 MeTtagaHHble

MeTagaHHble npeacTaBnsaloT cobol onucaTernbHble AaHHble, BKMOYas, Hanpuvep,
onucaHue wuctopum o06paboTkn AaHHbIX. [lockonbKy cUCTEMbl OOMbLUMX OaHHbLIX
CNPOEKTUPOBaHbI Ans BbIMNONMHEHUs pacnpeneneHHon obpaboTku AaHHbIX, B TOM 4uche
TeX, KOTopble ABMSATCA BHELWHUMW U HEe HaxoOATCs Mo KOHTPONEM CUCTEMbl BomMbLUMX
AaHHbIX, UCMONb30oBaHWe MeTafaHHbIX CTAHOBUTCA Bce Oonee BaXXHOW KOHLUEenUuen.
MockonbKy 6orbluMe AaHHblIE NOBTOPHO UCMONb3YHTCA ANS Lenen, aanekux ot nx cbopa,
BaXHO, 4TOObl MeTafaHHble ObINM CBsi3aHbl C MOObIMM OaHHbIMW, OOCTYMHBLIMU AN
Apyrmx. MeTtagaHHble Takke BKNoYaloT B cebst UCTOYHMK OaHHbIX U UX UCNONb3oBaHue. Mx

MO>XHO pa3fesrinTb Ha Ou3HecC- N TeXHUYeckne MeTagaHHble.

A.3 Anroputmbl

Mpn pa3paboTke anropuTMoB aHanuaa 6onblUMX AaHHbIX HEOOXOANUMO yYUTbIBATb
TpeboBaHna pacnpeneneHHon obpaboTkM AaHHbIX, [AaHHble O0OblMHO XpPaHWUNUCH
nokanbHO. B KOHTekcTe OonblUMX AaHHbIX anropuTMbl 06pPabOTKM AaHHbIX MO y3nam
AOIMKHbI ObITb a4anTUPOBaHbl K rOPU3OHTaNbHOMY MacwTabupoBaHuio, YTOObI HanpsIMyo

obecneunTtb KOHKPETHOE pacrnpenerieHne gaHHbIX Mo y3nam.

A.4 KnacTepHble Bbl4YUCIIEHUA

KnacTtepHble BbIMUCAEHNA OTHOCATCA K pacnpegeneHuto npoueccoB Mo CceTu
KomnbioTepoB. KomnbioTepbl MCMONb3YKT MporpammHoe obecnevyeHve gnst paboTol
n3MYECKON CUCTEMbI Kak eguHoro uenoro. Ecnm nomectntb ypoBeHb cnyx0 noBepx
PN3NYECKON CUCTEMBI, TO ByAYyT AOCTUIHYTbI NPEUMYLLIECTBA 0ONaYHbIX BbIYUCIIEHWN.
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NMPUMEYHAHWE - B paHHOM nepedpasMpoBaHHOM oOnpedeneHnn  KnacTepHbIX
BblYMCNEHUA NOA ~ KNacTepoM  MNOHMMaeTcss  «KOMOuHaums  Habopa  B3aMMOCBSA3AHHbIX

KOMMNbIOTEPOB/CEPBEPOBY.

A.5 ObnayHble BbIYUCIIEHUA

O6nayHble BblYUCNEHUST — 3TO OAHA M3 MapagurM AOCTYMHOCTU WU ynpaBrieHUs
pecypcamum Ans  cuctem OGomnblwmnx AaHHbIX. CyllecTByeT HECKONbKO  KIH4YeBbIX
XapaKTepuCTUK, 4YacTo NPUCYLUMX BHEOPEHWM0 OOnayHblX BbIYUCNEHWUA, B TOM 4UCHE:
LUMPOKMIA OOCTYN K CeTn, uamepmmoe obCnyxMBaHWe, MHOromnosib30BaTENbCKUA PEXUM,
camoobcnyxusaHme no TpeboBaHMo, ObICTpas aganTauuMs M MaclwTabupyemocTb, a
Takke o0beanHeHne pecypcoB. Cuctembl 60MbWNX AaHHbIX MOrYT MCMNONb30BaTh

BHegpeHne 061ayHbIX BbIMUCTIEHUI ONst MHPACTPYKTYPbI, NNAaTOPM UMK MPUNOXKEHWA.

A.6 Be3onacHocCTb AaHHbIX

CucTteMbl 60MbLUNX AaHHBIX UMEIT AOMONHUTENbHbIE NPo6reMbl ¢ 6e30MacHOCTbIO
n3-3a pacnpefeneHHoro xapakrepa obpaboTku AaHHbIX. [ONOMHUTENbHbIE YS3BUMOCTM
BO3HMKAIOT, Hanpumep, nNpu pacnpefenieHHoM WUCMNOMb30BaHUM U yrpaBreHum
pr3nYEeCKMM KOMNBLIOTEPOM M CETEBOW MHAPACTPYKTYPON, a TaKkKe B pamMKax KOHTPONS Ha
BCEX YPOBHSIX MporpaMmHoro obecnedyeHuss n cpen XxpaHeHus. O6GblMHO B cpefe
pacnpeneneHHon ob6paboTkM AaHHbIX OCYLLECTBSIOTCA LIMGpOBaHNE, MackMpoBaHUe U
AOCTYN Ha OCHoBe ponewn, 4YTobbl obecneynTb KOMMMEKCHYK 3aluMTy AaHHbIX Ha BCEX
YPOBHSIX, B TOM YMCne Npu nepenayve AaHHbIX Mo ceTu. HekoTopble npuMepbl MaccUMBOB
AaHHbIX, ANs KOTopbIX TpebyeTcs BbICOKMIN ypoBeHb Ge3onacHoCTW, BkNovalT B cebs:
KOH(bMaeHUManbHyl0 MHPOPMaLMI0 O KIMeHTax, MHGOPMaLuio O npoaykTax, AaHHble
CYETOB, KOMMEpYecKkne [AaHHble KOMMaHWui, (UHAHCOBbIE TpPaH3aKUUKW, MeauuMHCK1e

KapTbl NaUNEeHTOB U O60pOHHbIe OaHHble.

A.7 TpeboBaHusA no 3awmTe KOHMAEHLNANBHOCTHU

CyLlecTByHOT 3akoHO4ATENMbHbIE U HOPMATMBHbIE TPEOOBaHNA, KOTOPbIE BAUSIOT Ha
MUCNONb30BaHME F§MYHOW WHOpMauun u perynupyot ero. Bce 6onblwe nmMyHon
MHOPMAUUN MOXHO MONYYUTb M3 CETU WUHTEPHEeT, coumarnbHbIX CeTen, YCTPOWCTB
CnexeHus U T. 4. B WmMpokom cmbicne 3awmra KOHPnaeHUMansLHOCTM - 3TO COBOKYMHOCTb
NpaBoOBbIX M HOPMAaTMBHLIX TpeboBaHUI, KOTOpble 0b6ecneymBaloT NpaBoO OTAENbHbIX ML
Ha KOHTPONb He TOSIbKO Haj WCMOSIb30BaHMEM WX NUYHOW MH(OpMaLMK, HO Takke ee

[AOCTOBEPHOCTbIO, acnekTamm XU3HEHHOTO LnKna (BKNtoYas NpUHyaMTENbHOE yaaneHune) u
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T. 4. Kpome TOro, knoyeBbiM NpaBOM 3alnTbl KOHOMAEHUMANBHOCTM SAABMSIETCS NpaBo
«MHPOPMNPOBAHHOIO cornacusa» 4vernoBeka B OTHOLIEHMM MCMOMb30BaHWUS €ro fINYHOM
nHdopmauun. WHTerpauus MaccMBOB [AaHHbIX W3 Pa3HOPOAHbLIX WUCTOYHMKOB BMOJSIHE
MOXeT NMpUBOAUTb K CO34aHMio HaAbopoB NMNYHOW MHAOPMAaLMK MW MOSYYEHUIO HOBOIO
cnocoba ee MCNONb30BaHUA, OTMYHOMO OT LEeNnW, Ans KOTopou Obino nony4yeHo
OCO3HaHHOE Cornacmne KOHKPETHOro Nnua Ha UCMOofb30BaHME Takom NNMYHOM MHAOPMaLMN.
Moatomy ntobas opraHnsaums, paspabartbiBatolas U UCNOMb3ykoLas CUCTEMbl BOMbLUMX
AaHHbIX, HECET IoPUaNYECKY0 U nayumapHyto OTBETCTBEHHOCTbL 3a obecneyeHne NomnHom
noaaepXkn n BHeAPEHUst BCEX NPUMEHMMbIX HOPM MO 3awuTe KOHUAEHUManbHOCTM B

TeX ClnyYdadx, Korga nx aedatesibHOCTb CBA3aHa C O6p860TKOl7I NUYHON VIH(*)OpMaLI,I/II/I

A.8 SQL

SQL — 910 cTaHgapTHbIM (CM. cepuio MexayHapoaHbix ctaHgaptoB ISO/IEC
(MCO/MOBK) 9075) MHTEpPaAKTMBHbLIA £3bIK NPOrpaMMUPOBaHUS, NpefHas3Ha4YeHHbIn aAnd
co3gaHust 3anpocoB, OOHOBMEHMST M yNpaBneHus AaHHbIMWM M UX MaccmBamun B Oase
AaHHbIX. SQL npegHasHayeH Ons MaHMNynMpoBaHUA CTPYKTYPUMPOBAHHBLIMW AaHHBIMWU U
npegocTaBnseT NOSMIHOLEHHY0 U BCeOObEMIIOLLYIO CTPYKTYPY AN OOCTyNa K AaHHbIM, a
Takke noadepXMBaeT LUMPOKUA CrekTp 3IMPMEKTUBHBLIX aHanNMTUYEeCKMX YyHKUNA.
PacwupeHna 6a3 pgaHHbix SQL noggepxmBaloT obHapyXeHue CTONOLOB B LUMPOKOM
AnanasoHe MacCMBOB [AaHHbIX: HE TOMbKO PEeNnsAuMOHHbIX Tabnuu/npeactaBneHun, Ho
Takke XML, JSON, npocTpaHCTBEHHbIX OOBEKTOB, OOBEKTOB CXOXUX C N306paeHNaMm
(6onblMX OBOMYHbLIX OOBEKTOB M OOMNbLUMX CMMBOJSIbHBIN OOBLEKTOB) M CEMAHTUYECKNX
obbekToB. Cnctembl ynpasneHus gaHHbiMM NoSQL, npegHasHayeHHble Ons NoLAEePXKKU
HeTabNUYHbIX  CTPYKTYPUPOBAHHbLIX AaHHbIX, a TakKe HEeCTPYKTYPUPOBaHHbLIX U
MONYyCTPYKTYPUPOBAHHbIX [aHHbIX, elwe He caenanu Bblibop B MOnb3y O4HOro obuiero
a3blka gocTyna. Bo mHorux BapuaHTax peanusaumm NoSQL npuHsTtbl SQL-nogobGHble
A3blKM, BKMOYaOLWME HEKOTOPOEe MOAMHOXECTBO cTaHgapTHoro SQL ¢ paclumpeHnsamum,

nogaepXxuearoLwmmm cneunduryeckne ocodbeHHoctTn peanusauunm NoSQL.

A.9 NapannenbHble BbIYUCNEHUS

Bonbline gaHHble 06bIMHO OTHOCATCS K pacnpeaeneHHon MH(OPMaLMOHHO-EMKON
006paboTke AaHHbIX y3namu knactepa. CoobwecTBO MOOENMPOBaHUS YXXe MHOro net

paspabaTbiBaeT MeToAbl WH(OPMAaLMOHHO-eMKON 06paboTku 6onbluMMKM  Knactepamu

BbIYMCNUTENbBHBLIX Y3rOB. YuuTbiBad, 4To oba noaxoga npencraBnsaAloT cobown KpawmHue
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criydam ONns BbICOKOMAacLUTabMPOBaHHbLIX BbIYUCIEHUA W aHanu3a [aHHbIX, TEXHOMOrnu
oboux noaxodos ByayT MCMOMbL30BATLCA AN CMEKTpa BO3MOXHOCTEN, Tpebylolmx Kak

pecypCOEMKUX, TaK U I/IH(bOpMaLI,I/IOHHO-eMKI/IX BbIYNCIEHWUN.

A.10 UHTepHeT Belwen

OpgHoBpeMeHHO C co3gaHueM Bce 6onbliero u Gonbllero KonmyecTBa LaHHbIX,
CO30al0TCA  BbIYMCIIUTENbHLIE CUCTEMbI, CMNOCOOHbIE 3TW [OaHHble aHanuM3MpoBaThb.
Monb3oBaTenn XoTAT UCNOMb30BaTb O6BEM AaHHbIX, AOCTYMNHbIX C Pa3fNNYHbIX CEHCOPOB U
APYrMX WCTOYHUKOB [AaHHbIX. JTO obecneumBaeT 3GEKTUBHYHO nNpeackasaTeribHyto
aHanNUTUKy [OaHHbIX ONA  ynpaBfeHUst W KOHTPONS CeTeBbIX pPeleHUun. TunuyHble
TEXHONOrMyeckne OOCTUXKEHUS B 0OnacTn CeHCopoB, a Takke passepTbiBaHue IPV6 ans
obGecneyeHnsa NOLKIMYEHNA 3TUX YCTPOWUCTB K CETU UHTEPHET, co3aatoT NoTpebHOCTL B
cucteme OonblUMX AdaHHbIX, KOTOpas CMOXeT obpabatbiBaTb MOTOKOBbLIE AaHHbIE,
obnapatowme BbICOKOM CKOPOCTbKO reHepaumn, W3 HECKOSNbKUX WCTOYHUKOB. JTO
OTNiM4yaeTcs OT CUCTEM C KPYMHbIMKM OO6bemamMu OGOnblIMX AaHHbIX, KOTOpble 06bIYHO
3anyckalT MakeTHble 3ajaHuMsi Ha OTHOCUTENbHO HebonbloM KonmnyecTBe 60MbLUMX
MaccuBOB AaHHbIX. [JaHHasa pasHuLa B XapaKTepPUCTMKaxX MacCMBOB AaHHbIX OKa3blBaeT

npAamMoe BJIIMAHNE Ha apXUTEKTYPY U METOObl, UCMNOJIb3yeMble ONA aHanm3a gaHHbIX.

A.11 A3bIKn nporpaMmmMmnpoBaHusA

AHanu3 paclmMpeHHbIX OaHHbIX C UCMONb30BaHNEM CTATUCTUYECKUX BbIMUCNEHWUN
aBNsieTcs pyHOaMeHTanbHbIM NOAXOAOM K KOHUenuuMuM 6onblumnx gaHHbIX. [lonb3oBaTtenu
MOryT paspabaTbiBaTb CUCTEMbI AHANUTUKM BOMbLUMX AAHHbLIX C UCMOMb30BAHNEM SI3bIKOB
nporpaMmmmupoBaHmnsa obuiero HasHaveHus. MNMoTpebHocTn B pacnpeneneHHon obpaboTke
AAHHbIX NPUBENM K MNOSIBMEHMIO psida HOBbIX SA3bIKOB MPOrpaMMUpPOBaHMsl U 3anpocoB,
noaxoosawmx Ans paspaboTkM cuctem OOmMbLUMX OaHHbIX, @ TakkKe HOBbIX MPOLIECCOB.
A3blkM nporpaMmmupoBaHust (CM. npumedaHue 1), Kak npaBuno, WUMET OOCTYMHbIe
nnatgopmbl, OMbNMoOTEKM M cpeacTBa AMHAMUYECKOM NoAAepXku Anst obecneyeHus
adppekTnBHOM 06paboTkM GOonbLUMX OaHHLIX C  MCMNOMb30BaHMEM napannenbHbIX
BblYMCNEHM N XpaHeHnda. Cpeam HOBbIX NMPOLIECCOB — pacnpeneneHne-cbopka AaHHbIX
Ans nx pacnpegeneHHomn oopaboTku.

NMPUMEYAHWE — lMpumepsbl a3bikoB BKAoYaloT B cebs R, Python, Scala, Java u 1. 4.
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AncaBUTHbIN yKa3aTeflb TEPMUHOB Ha PYCCKOM AA3blKe
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CBefeHUA 0 COOTBETCTBUU CCbINTOYHbIX MeXAayHapoAHbIX

CTaHAapToB HauuUOHalIbHbIM CTaHAapTaM

Tabnuua OA.1

O6o3HayeHne CrteneHb O6o3HayeHne N HanmeHoBaHMe COOTBETCTBYIOLLErO
CCbINIOYHOrO COOTBETCTBUS HaLMoHanbHOro cTaHjapTa
MeXxayHapoaHOoro
cTaHgapTa
ISO/IEC 2382:2015 MOD FOCT 33707-2016 (ISO/IEC 2382:2015) HdopmaLMoHHbIe
TexHonorum (UT). Cnoeapb
ISO 9075 (all parts) - *
ISO/IEC 11404 - *
ISO/IEC 17788:2014 IDT FOCT ISO/IEC 17788-2016 UHdopMaLMOHHbIE TEXHONOMMK
(UT). O6nayHble BbluMcrieHns. OBLUME NONOXEHNUS 1
TepMUHONOorus
ISO/IEC 19784-4:2011 IDT FOCT P CO/M3K 19784-4-2014 NHopmaLMOHHbIe

TexHonoruu (UT). BuomeTtpusa. Buometpuyeckun
nporpaMmmHbIin UHTepdenc. Yactb 4. MHTepdenc

nocTaBLMKa CbYHKLI,I/IVI 6VIOMeTpM‘-IeCKOI'O AaTt4yuka

* COOTBETCTBYHOLUNA MEXAYHAapOAHbIN CTaHOapT OTCYTCTBYeT.

MpumevaHne — B HacTosiLel Tabnuue ucnosnb3oBaHbl CreayoLlne ycrnoBHble 0603Ha4YeHNst CTeneHu

COOTBETCTBUA CTaHOAPTOB:

- IDT - naeHTn4YHbIEe CTaHAapPThI,

- MOD - moanduuupoBaHHble cTaHaapThl.
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FOCT P NCO/M3K 20546-2019
Bubnuorpadusn

[1] FOCT 33707-2016 (ISO/IEC 2382:2015) WHMpOpMaUMOHHbIE TEXHONOrMK
(AT). Cnosapb

[2] FOCT ISO/IEC 17788-2016 NHdopmaunoHHbie TexHonormm (UT). ObnayHble
BbluncneHmsa. ObLme nonoxXeHms n TepMMUHONOrNA

[3] FTOCT P NCO/MBK 19784-4-2014 WHdpopmaumoHHble TexHonorun (UT).
BuomeTpna. buomeTpuyeckuin nporpammHbin - MHTepdpenc. Yactb 4. WHTepdenc

nocrtasLinKa (byHKLI,VIM 6I/IOMeTpI/I‘-IeCKOFO AdaTyuka
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FOCT P UCO 20546-2019

YOK 004.01:006.354 OKC 35.020

KntouyeBble cnoa: WHdopmaunoHHble TexHonormn (MAT), paHHble, Gonblive AaHHble,
aHanuTUKa OaHHblX, 6a3a AaHHbIX, MOAEeNb AaHHbIX, Hayka O AaHHbIX, MAacCUB OaHHbIX,
TMN [daHHbIX, BapWaTUBHOCTb [AaHHbIX, pasHooOpasve [AOaHHbIX, CKOPOCTb 06paboTKK
AaHHbIX, [OOCTOBEPHOCTb  [OaHHbIX, W3MEHYMBOCTb [AaHHbIX, OOBbEM  [OaHHbIX,
pacnpegeneHHas obpaboTka AaHHbIX, HECTPYKTYpUPOBaHHbIE [aHHble, YaCTUYHO

CTPYKTYPUPOBaHHbIE JaHHbIE, MOTOKOBbIE AAHHbIE

PykoBoauTenb opraHusauuu-paspaborTumka

NPEKTO i
HaunoHanbHoro ueHTpa umdpoBor 3KOHOMUKN ;' ‘
MIY nmexn M.B. JlomoHocoBa T.B. EpwoBa

PykoBoauTenb pa3paboTku

Mpencepatens coBeTa ANPEKTOPOB
AHO «UHCcTUTYT passutus
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