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Mpegucnoewe

1 NOArOTOBNEH Hay4Ho-obpa3soeaTenbHbEIM LEHTPOM KOMMEeTeHUWA B 0BnacT UMdPOBOA IKOHO-
MUKW PeaepansHOro rocyqapcTeeHHoro GiaxeTHOro o6pazoBaTensHoOro yupexieHns Bolcwero o6pasosa-
Hus « MOCKOBCKMIA rocyaapcTBeHHbIR yHuBepeuTeT MeHu M.B . JlomoHocoea» (MY umenn M.B.NlomoHocoBa)
1 OBLEeCTROM C OTPAHUYEHHON OTBETCTBEHHOCTEK «WMHCTUTYT passuTva wHdopMauvoHHoro obuwecTean
(MPUO) Ha ocHoBe coBCTBEHHOTO NEPeBOA HA PYCCKUIA A3biK AHMMOA3LIMHOK BEPCUKM CTAHAAPTA, YKA3aH-
HOro B NyHKTe 4

2 BHECEH TexHW4eckuM KOMWTETOM no cTaHgaptuaauun TK 164 «MckycCTBEHHBIR MHTENNEKT»

3 YTBEPXOEH 1 BBEOEH B AEWCTBWE Mpukazom denepanbHOro areHTCTBa Mo TEXHUYECKOMY
PErynupoBaHUI0 U MeTponorun ot 28 oktabpa 2024 r. Ne 1552-cT

4 Hactoswwi cTaHaapT aBnaeTcsd MogudMUUPOBaHHEIM MO OTHOLIEHWIO K MEeXYHapOoOaAHOMY cTaHaap-
Ty MCO/M3K 5259-4:2024 «WckyccTBeHHbIR wHTennekT. KavyecTBo AaHHbIX ANA aHANUTUKW W MELWHHOM
oby4veHna. HacTe 4. CTpyKTypa npouecca ynpasneHnsa KadyecTsom AaHHbix» [ISO/IEC 5259-4:2024 «Artificial
intelligence — Data quality for analytics and machine learning (ML) — Part 4; Data quality process framewaorks,
MOD] nyTem MaMmeHeHWA OTAENbHbIX pas (CnoB, 3Ha4eHMN, NOKa3aTener, CCbINoK), KOTOPLIE BLIOENEHL! B
TEKCTE KYPCUBOM.

CeefeHns 0 cOOTBETCTBUM CCbINOMHBIX HALMOHANbHLIX CTAHAapTOB MEXAYyHapoaHbIM CTaHaapTam, uc-
MoMNe30BAHHEIM B KAYE€CTBE CChINOYHbLIX B NPUMEHEHHOM MEXAYHapPOOHOM cTaHgapTe, NPMBEAEHLl B gonon-
HUTENbHOM npunoxeHun JA

5 BEBE[EH BMNEPBbLIE

lpasuna npuMeHeHuUA HacmoAweao cmandapma ycmaHoaneHs! 6 cmamse 26 @edepansHo20 3JaKoHa
om 29 uwoHA 2015 2. Ne 162-@3 «0O cmaHdapmu3ayuu e Pocculickol @edepauuur. MHgopmayus ob us-
MEHERUSAX K HacmosAwemy cmandapmy nybnuxkyemcs 8 exezodHOM (N0 cocmoaHuw Ha 1 AHeaps mekyuieao
200a) UHBOPMaULOHHOM YKasamene «HayuoHanbHbsle cmandapmeiy, a oguyuanbHbIl MEeKcn uiMeHeHul
U MONpasoK — 8 eXemMecAaYHoM UHOPMayUuoHHOM ykazamene «HauuoHanesHsie cmadHdapmsin. B cnyyae
nepecmMompa (3aMeHst) Ul omMmeHb! HacmosLwe20 cmaHdapma coomeemcemeyrouwee yeedoMneHue Bydem
onybnukosaHo & BnuxalWwem BbiNYyCKE EXKEMECAYHO20 UHhOPMAaUUOHHOZ20 yKazamens «HalUlOHanbHsIe
cmandapmei». Coomeemcmsyrowas uHdopmauus, yeedomneHue U mekcmel pasMmewaionmcs makxe 8 uH-
chopmauLoHHoU cucmeme obleao nonb3ogaHus — Ha ohuluanbHoM caume PedepanbHo20 azeHmemaa no
MEXHUYECKOMY pesynuposaHUuw u Memponoauu 8 cemu MumepHem (www.rst.gov.ru)

@150, 2024
®©IEC, 2024
© Odopmnerune. IBY «HcTUTYT cTaHaapTuaauuns, 2024

HacTtoswmia cTaHaapT He MoXeT BEITE NONHOCTEID MK YaCTHYHO BOCNpoKW3BedeH, TMpaXnWpoBaH W pac-
NpocTpaHeH B kadecTee odulManbHoro UagaHusa 6e3 paspelwleHns ®PefgepansHOro areHTCTBa No TexHu4e-
CKOMY perynvposaHu U MeTponornm



FOCT P 71484.4—2024

CopepxaHune

L L= Lo = e =T = T - 1
2 HOP M ABRIIE COBITI 55 s G S S R BN s o N BT &g 1
3 TADMWHBLAEONDBABIEHUS. onoow oores i i semm s e o o o o D s ko i st 2
Fo S Bra 1070 V1S 1 O S ey oo T 90 Il . S 3
5 MpuHUKNLI NpoUecca YNPaBNeHUA KAYECTBOM JAHHBIX .. .ot i et e ia e e e e e e e e e e 3
6 CTpyKkTypa npouecca YNpaBNeHWa KaYeCTBOM JAHHBIX . . . oo oo vttt e v e aeae e e et t ettt e e e em e ne s 3
6.1 OBLIME MONOMEHNR: o v ot e P i iR S et b e R e O e e 3
6.2 NMNaHupoBaHWEe KAYECTBA JAHHBIX . . . .\ttt ettt et et e e e e et e e e ettt e ae e e 6
6:3 DUeHKa rANECTBAa OAHHBIG: Tt ¢ s ove Nt v iRl o L S0 SRR D SR SR e 6
64 [oBLIEHNE KEYERTET EHHOIY il RN N B o sommm w s S S s RS & A e o R 7
6.5 Banwaauua npouecca yNpaeneHUsa KaUeCTBOM BaHHBIX . .. v v v v i v i it amnnnersrnn 7
6.6 MpumeHeHWe CTPYKTYPbl NPOLECcCa YNPaBneHna KauecTBOM AaHHbIX . ... .. ... ..............8
7 lNpouecc ynpaBneHns Ka4eCcTBOM OaHHBIX AN MALWHHOIO OBYMEHWSE . . . .. .. ..o e e e e 8
FERODIAE ROROMEBHANR oo o B B ma s Saiiaie waim S A a s e A b e A e 8
7.2 DopMUpOBAHWE TPEBOBAHWMIA K AAHHBIM . . . . .o et et e e e e e 9
7.3 [Ianm BOBBHHEPADCTE) S BEHHBIMM iy v v bissiiin a v mvis & S s e iy o dee i i 11
FAAOMEINSKIDHEEIE BHBHBIE. . s o siimss e s e o ooes & S e e o g e i s e 1
7.5 ToaratoBKa HABOPOB OAHHBIX . . . . ottt et e et e e e e e et e e 12
7:6 [IgenoCTABNBHWE PEHHBX: o < e S s i o s ssm i i s e S < b 17
7.7 BblBOD BAHHBLIX M3 SKCTUTYBTALME & o o v v vt v vt e et e et e e e et et e ettt e e a ot ey 17
B Meroos M POLISCE DasMETRV MEHEBIN wu sy mme wime aiis s e o b e g g s Eaivs siaan 17
8.1 COBLLe TORGEHEE . ooy e s s v sl s s il St o R s e 17
3.2 MpuHLWNG] PAZMETII BaHABIX 5 oo i et e vl Tov s e el s L s vii e v s 17
8.3 METONL! PAZMBTEN MAMEBIN . oo wmi i e st B s s s o e b S 6 arains o fosdss ma e & e 18
B.4 TNPOLIECE PABMETKM SAHHDBIX . . . .\t ia e n et ot et e et ot e e e e ettt e e 18
S ORI WS AT VOB, soc s s s s re, et e et T b oo e o s i R A 21
2 BT\ [ g g (svie =) E L= S . -~ SOl S S U DS 21
9.2 TINAHUPORLIMIE BAHHLDE & S8t o s e e s e Saie o e S SR B s AR o e e 21
93 COHETEE GHHHBLIG § N o wnt B  wim i ® T R A 21
DA CEOP LM AEE BB R cr s N e A e R R e 22
B0 AHREHEPI RN . oo B e o B i e e s S e R e 22
9.6 BAcnDPARMTONE FIAHEBBOE. R . . TR T8 T Mie bnis a0 & aieie s o el s in s Fn b e zs & bnm i d 4 22
9.7 [10NbI0RATANE TIAAHBES - o« «wn fn Al uisun vommia i o sk et s s i e e e e 22

10 MNpouecc ynpaeneHns ka4ecTBOM AaHHbIX ANA MaWWHHOM 0ByYeHWA C YaCTUYHBIM NPUBNEYEHNEM
VURTEDS ot B s el aais. & i a3 S o o S e i S B F0s e s i 22
T0.1 OBLUME MOMOMKEHMA . o vt it e et e e et e s e e e e e s e e bt e et e st ettt n e 22
10.2 dopMupoRaHne TPEGOBAHMIA K AAHHBIM . . . ... ...ttt e e 22
10.3 MnanupoBaHNE PAGOTEI C MAHHBIMI .. o vov v i « v vimie o siviaa s s waie oo s iatois m s Bositie s 22
102 ROMNTIEKTOBEEE HEHBEIIG i b viaies e e e s an b e 5 e ami s, ras oA e o 23
10 oA TOBRE R AR EIE man e s S T e S 7 i e i e s e s oo A R 23
10.6 TIpaNaCTARNGHME NAHHBIN . .. coonein s sm cmceimimme e oilin e e e m e Ml o e ot 23
10.7 BbiBO4 OAHHLIX M3 3KCAAYATALIM ... coviiieeife cnva s ir vimidi 58 et aas e aamsasasasin 23
11 Mpouecc ynpaeneHus Ka4ecTBOM AaHHbiX Ans oByYeHUa € MOOKPENNEHUEM . . . . . . ... .. over e, 23
1.1 OGS TOMOMEHEA sovw v ooy Nt b o, o CRL R ars i e Bl s 23
11.2 GopMupoBaHME TPEBOBAHMIA K JAHHBIM . . oo vttt vt e vt it et n et e e e n i ia e eee s 23
11.3 NnasnpoBaHne paboThl G AaHHBIMUMS . o - . o o e« B 0 i e s e mses s ie nassfasisneis 23
T4 KoM ek TOBAHNE DAHHBIG N0 T o dT el b s covis s v o e i e e s & G iala & o e g 23
11.5 TTOATOTOBKE JAHHBIX . . . o v v vt vttt e e e e e et e et e e e e e et et e e e e 24
116 [1penocTABREHMB TIBHHBIN 5wl Saf i L ol e e s & auie o b s iie ik a alaaie aala & e s n & 5 & albm aid 24
11.7 BblBOA OAHHBIX M3 SKCTIYATALIMM . . . . vt v v e ittt et ee et e ettt e e et e e e e as 24
12 Mpouyecc ynpaBneHus Ka4ecTBOM AaHHbIX ANA aHANMTMKA . ... ... ... ... oo nanneo......25
T NG OR MTOIER ™Y« o ol o B s i bt e b i e a1 BB T M [ T 25
12.2 dopmupoBaHne TPEBOBAHNIA K FAHHBIM . . ...ttt et it ittt it et e 25
12.3 MnanuvposaHne PaBoThl € AAHHBIMI . . ..o vuiuw v v atce cn e e e s s e e v e sas s e 25



FOCT P 71484.4—2024

12.4 KOMNNBKTORAHWE OAHHBIX ... ouid b o wiin eeiis 28 cmna £0aia s it S i 20ia s ek s o 25
125 TTOBTOTOBKEA TEHHBIN ..o v o cvie v v vass o gomim e miessnie oime e e e mnn e as o n o mm gede atamee o snimm oo 25
12.6 MNpegoCTaBNEHWE OAHHDBIX . ... it v it eer i iarainianinieaoossiiiasianensass 27
12.7 BblBOA AAHHbLIX W3 3KCMIYATALME . . . . oo ot e e e e e e e e e e e et e et e e 27

Mpunoxenue A (cnpasoyHoe) CBegeHnA 0 COOTBETCTBUM CCbIMOYHbLIX HALMOHAMNBHLIX CTAHAapToB

MexayHapoaHeEIM cTaHfapTam, WCNoneE30BaHHEIM B KAYECTBE CChINOYHEBIX
B MPUMEHEHHOM MEXOYHAPOOHOM CTAHAAPRTE . . .. . . . .. ... ittt ane e 28

B MO DA AR s e s e A vz come BB MW B s 29



FOCT P 71484.4—2024

BeepgeHue

Konu4ecTBo NpogyKTOB, CUCTEM MINU PELUEHWIA, CBA3AHHBIX C MCKYCCTBEHHLIM MHTENNEKTOM, B nocneg-
HWe roabl BeicTpo pactet. OaHa M3 0BLWKX XapakTepUCTUK CUCTEM WMCKYCCTBEHHOMO WHTennekrta, ocobeHHo
ON51 CUCTEeM, MCNONb3YIOWUX MALLMHHOe obyYeHWe C yYuTenem, 3akn4aeTca B TOM, MOXET NM cucTema uc-
KYCCTBEHHOIO WHTennekta oby4aThes Ha HaGope AaHHBLIX Nepeq pasBepThiBAHMEM WM ee MOKHO obyyatk
OWHAMUYECKW B NMPOLECCE UCNONLACBAHUA CUCTEMBI.

ObLenpuaHaHo, 4TO AaHHble UrpatT CYLLIECTBEHHYIO POMb B CUCTEMAX MCKYCCTBEHHOIO MHTENNeKTa Ha
OCHOBE MalwwHHoro obyyeHuna. [na Bcex NoAXo0oB K MawuHHomMy obydeHuio ¢ yuuTenem, 6es yuutens, c 4a-
CTUHHBIM MPUBNEYEHWEM YYUTENSA, C NOAKPENNEHWEM Ka4eCTBO AaHHbBIX MOXET DbITh rmasHoi npoGnemain npu
CO30aHUK 1 MCMNOMNb30BaHWKW JaHHbLIX ANS 0Dy4eHWs U OUEHKW cucTeM MawunHHoro obyyedus. Kak npaBuno,
npw MCNoNL3ceaHnk Bonee TodHbIX M BoraTbiX QaHHLIX PE3YNLTATL aHANWTHUKM M MALWWHHOTO 0ByYeHWa MoryT
OLITE Gonee noneaneIMn W HaaexHeIMKW. Kpome Toro, ana paspaboTku CUCTEM UCKYCCTBEHHOMO MHTENNeKTa Ha
ocHoge obyyeHus ¢ yuuTenem HeobxoaumMel Gonblive o6bemMbl pazMedeHHbIX AaHHBIX AN KOHKPeTHLIX 3aaa4.
370 Aenaer akKypaTtHO pasmMedyeHHbIe JaHHbIe OHUM U3 CamMblX Ba¥HLIX PECYpPCOB B chepe NCKYCCTBEHHOIo
wHTennekTa. B HacToRWee BpEMA CYLWECTBYET NPOBEPEHHBIA DLIHOK NPOMBLILLNEHHBIX CEPBUCOB U MHCTPYMEH-
TOB A5 pasmeTky obyyallx AaHHbIX. CeroaHs aToT pLIHOK AOCTUrAeT YPOBHA 3PEnocT, KOTOPLIA onpas-
AelBaeT paspaboTKy MexayHapoaHeIX CTaH4apToB B MHTEPEcax NoCTaBLIMKOB W NoMnb3oBaTenai aTux yenyr n
MHCTpyMeHTOoR anA ofecne4eHns BeICOKOro Ka4ecTBa padMeYeHHbIX AaHHBIX.

B HacToRwem ctaHgapTe ONUCHIBAETCH BHEAPEeHWEe eAWHOM CTAHOapTU3VpOBaHHOW Npouenypel obpa-
BGOTKW AaHHBIX B OTHOLLEHWM KaYeCcTBa AaHHbIX ANs aHanvTMKM U MallMHHOrO oByJYeHns.

B pasgene 5 onwuceieaoTcA NpUMHUMNLI NpoLEcca ynpaBneHnsa Kka4yecTBOM aHHeIX, B pasgene 6 onwu-
CbIBAETCH CTRYKTYpa Nnpouecca ynpaeneHua kavyecTBom AarHbix. B pasgene 7 onvcbiBaeTcs Npouecc ynpas-
NEHNA KAa4eCcTBOM OaHHLIX ANsS MawuHHoro oByyeHun, B paagene 8 onucbiBAOTCA METoAbl M NPOLECCH Map-
KMPOBKKM JaHHbIX, B pasgene 9 onucanbl ponu y4acTHUKCE B Npoueccax ynpasleHWs Ka4ecTBOM [aHHLIX, B
pazgenax 10 1 11 onucaHbl 0coBEHHOCTU NPOLECCOB YNPaBNeHWs Ka4eCTBOM JaHHLIX ANg MallWHHOro 0by-
YEeHUst C YacTUYHBIM NPUBNEYeHnem yyntens u ans obyyenus ¢ nogkpennennem. B pasgene 12 onuceiBaetcs,
KaK CTPYKTYpa NpouUeccoB YNpaBneHa Ka4yecTBOM daHHbIX NPMMEHARTCH K aHanuTuKe.

Hactosawwit cTaHaapT noapobHO onucLIBAET CTRYKTYPY NPOLECCOB, KOTOpas MoxeT BbiTb MCNONL30Ba-
Ha Ans BbiNONHEHWA TpeboBaHWiA, ykazanHbix B TOCT P 71484.3. OH Takke NOKasblBaeT CBA3L G NpoLieccami,
KoTOpble oTODpamkeHsl B MOAENKM HUIHEHHOTO LWKNa daHHeIX B ctaHgapte FOCT P 71484.1,
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HAUMOHANBbHBLIA CTAHOAPT POCCUMUCKONW ®EAEPALMUMU

MckyccTBeHHbIN MHTENNeKT
KAYECTBO OAHHbIX ANA AHANMMTUKKW U MALLMHHOIO OBYYEHWA
YacTte 4
CTpyKkTypa npouecca ynpasneHUsa KauecTBOM AaHHbIX

Artificial intelligence.
Data quality for analytics and machine learning.
Part 4. Data quality process framework

Hara eBegenna — 2025—01—01

1 ObnacTtbs NnpuMeHeHUA

HacToswuii cTaHpapT ycTaHasnveaeT oblive opraHM3alMoHHbIe NOOX0AL!, NCNONb3YeMbIe HE3ABMCHMO
0T TWNa, pasMepa UN XxapakTepa opraHnaalun, ana obecnevyeHus Ka4ecTBa AaHHbIX ANS 0ByYeHNs 1 OUEHKKW
B 0bniacTv aHanUTUKM U MawWHHoro oByveHna. CTaHgapT BkmodaeT B cebs pyKOBOOCTEO MO npoueccy ynpas-
NeHWA Ka4ecTBOM AaHHBIX AnA:

- MaLLUWHHOMG 0BYUYeHUs C yurTenem;

- mawwuHHoro obyyeHus Bes yuuTens;

- MalWHHOrO 0By4eHUS C YacTUYHLIM NPUBNEYEHUEM YYUTENS;

- aHanuTUKK.

HacToauyui cTaHgapT npuMeHnM K 0By4aioLiumM U TeCTOBLIM AaHHLIM, KOTOPbIE MOCTYNaloT U3 pasnuu-
HbIX UCTDYMHWKOB, BKNIOYESA cOOp W KOMNNEKTORaHWE OAHHbLIX, MOATOTORKY OAHHLIX, PA3METKY AaHHLIX, OLIEHKY
W UCNOML30BAHWE AdHHLIX. HACTOAWMA CTAHAAPT HE ONpefenseT KOHKPETHLIE CepBWCH, NNaTopMbl WK
MHCTPYMEHTbI.

2 HopmMaTuBHbIE CChINKU

B HacToAwemM cTaHgapTe WCNoNL30BaHbl HOPMATUBHLIE CCHINKW HA cnefyolue cTadHaapThl:

MOCT P 54995 TenesudeHue gewamensHoe yughposoe. TpebosaHusa Kk koduposaHuio ayduo u eudeo-
cuzHanog na NpUnoxXerull eellanus, OCHOBaHHLIX HE mpaHcnopmHbix nomoxkax MPEG-2

MOCT P 59926—2021 (ISO/IEC TR 20547-2:2018) MHchopMaLMOHHBIE TEXHONOMMW. 3TaNOHHAA apxu-
TekTypa bonkwux AaHHex. YacTe 2. BapnaHTbl MCNONE30BaHWMA M NPOU3BOOHEIE TpeboRaHUA

MOCT P 71476 (MCO/M3K 22989:2022) MckyccTBeHHEIR MHTeNNekT. KoHuenuWy U TeEpPMUHOMNOIMA MC-
KYCCTBEHHOID UHTENNEKTa

FOCT P 71484.1 (MCO/MO3K 5259-1:2024) HckyccmeenHbtll unmennexkm. Kayuecmeo danHbix dns aHa-
NUMUKU U MalWuHHo20 0ByveHuA. Yacme 1. O630p, mepMuHbl U NpuMeps!

FOCT P 71484.2 (MCO/MOBK 5259-2:2024) UckycemeaeHHbill urmennexm. Kavecmeo dadrbix dns aHa-
numuKu U MaluHHo20 obyderdus. Hacme 2. MNokazamenu kadecmea 0aHHLIX

FOCT P 71484.3 (MCO/M3K 5253-3:2024) UckycemeenHblll uHmennexkm. Kadecmeo danHeix Gra aHanu-
MuKU U MalwuHHozo obyveHuA. Hacme 3. TpebogaHusA U pexoMeHdayul rno yapaeneHun Kaiecmeom daHHbIX

WNapanue ochuumnansHoe
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FOCT P MCO 2859-1 CratucTtuyeckue metoasl. Mpouenypsl BLIGOPOYHOTO KOHTPONS MO ansTepHaTue-
Homy npu3sHaky. YacTte 1. MNnaHel BoIGopoYHOro KOHTPONA NOCNEefoBaTeNbHbIX NAPTHA HA OCHOBE NpUeMnemMo-
ro YPOBHA Ka4ecTsa

FOCT P UCO/MSK 17826 UHchopmayuoHHbie mexHonoauu. MiHmepdhelic ynpaanerus obnayHbiMu dan-
Hbmu (CDMI)

FOCT P MCO/M3K 19794-5 Aemomamudeckan udedmugukauyusn. Udenmudchukayus Suomempuyeckas.
Qopmamel ob6Meda Guomempuyeckumu danHsmu. Yacme 5. fanHeie uaobpaxeHus nuua

MpumedaHue — [Ipu NONL3OBEHWY HACTOSLIWM CTaHOAPTOM UenecooBpasHo NpOBEPUTL OEACTBNE CCbINOY-
HBIX CTAHOAPTOR B MHOPMALWOHHON cucTeme oBLLero nonkaoeaHns — Ha ohuumansHoM cailTe PenepansHoro areHT-
CTBa N0 TEXHUMECKOMY DErYNWPOBAHWID W METPQNOMMK B CeTU VIHTEPHET UMK MO eXeroqHoMY MHhopMaLMOHHOMY YKaza-
TENW i{HaLlHDHaﬂbeIE CTaHOapTol», I{ﬂTOpblb"I OﬂyﬁﬂHI{UBaH Mo COCTOAHWIO Ha 1 AHBAPA TeKYLWero roda, v No BbiNYCHaM
EMEMECAYHOTo MHAMOPMALMOHHOTD YKasaTens «HaluuoHansHbIe CTAHAAPTL 33 TekyLUi ron. Ecnu samMeHeH cobinoyHbIid
CTaH4apT, Ha KOTOPBIW AaHa HeAaTUPOBAHHAA CChIKA, TO PEKOMEHAYETCA MCNONL20BaTe AEACTBYIOWYIO BEPCUIO 3TOMD
CTAHAAPTA € YYETOM BCEX BHECEHHLIX B JAHHYH BEOCHI0 M3MEHEHWA, ECNW 3aMEHEH CChINOMHLIN CTAHAAPT, Ha KOTOPEIA
03Ha OAaTUpOBaHHAA CCbINKE, TO DEKOMeHOYETCH MCNONE30BATE BEPCUID 3TOMND CTaHOapTa C YKaiaHHeIM Bbille rogom yr-
BepxaeHUa (NpuHATKA). Ecnit nocne yTBep¥OeHWa HACTOALEro CTaHOapTa B CChINOYHLIA CTAHAAPT, HA KOTOPLIA OaHa
[ATUPORAHHAS CChINKA, BHECEHO M3MeHeHWe, 3aTPArBaloLan NoNCHKEHWe, Ha KOTOPOE AaHa CChIMKA, TO 3TO NONOKEHWE
PEKOMEHOYETCA NPUMEHAT B3 yyeTa QaHHoro WameHeHna, ECnu cocoinoyHeln cTasaapT otmeHeH Gea 3ameHsl, To nono-
MEHHE, B KOTOPOM OaHa CChINKAa HAa Hero, peKoMeHayeTca NpUMeHATE B HacTH, He aanarnsammeﬁ 3Ty CCbINKY.

3 TepmuHbl 1 onpegeneHuns

B HacTtoswwem CTaHaapTe npuMeHeHbl cnefywllve TepMnHbl C COOTBETCTBYIOLWMMK onpejereHnamMu.
3.1

ayTcopcuHr (outsourcing): Niobas pabota (unn npouecc), nepefasaeMas cprasu3auuei ona Wenon-
HEHUWA BHELUHEN OpraHnaam.
[FOCT P 56398—2015, nyrrm 3.14]

3.2 apTroHoMHan aHHoTauuA (stand-off annotation): AHHOTaUWA, OxBaTLIBAIOLWAA pa3nMYHLIe CNOW Nep-
BMYHBIX [IaHHBIX 1 CEpUannayemas B OKYMEHTE, OTAENEHHOM OT [IOKYMeHTa, KOTOPELIN COAEPHUT NepBUYHEIS
[laHHblE.

MpumevarHue — Cm. [1], nynxm 2.7.

3.3

cnywb6a obnauyHbIX BblYMcneHun (cloud service): OaHa unu HBonee BO3IMOXHOCTEW, NpeaocTaBnae-
MbiX Yepe2 o6nayHble BblYUCNEHKWA, Bbi3blBA@MbIX NOCPEACTBOM OnpefeneHHoro uHTepdeica.
[FOCT ISOAEC 177868—2016, nyHkm 3.2.8]

3.4 cospaTens gaHHbIx (data originator): CtopoHa, koTopas co3gana gaHHsie 1 MoxeT obnagate npa-
BaMM Ha HUX.

MpumevaHusn

1 Coaparenem gaHHeix MoxeT BbiTe hrandeckoe nuuo.

2 Cos,anenb AaHHEIX MOHET OTNNYaTeCH OT EbHSMLiECKOFD WK pMOM4ecKoro nua, ynoMmaHyTore 8 gaHHbIX, Onv-
CAHHOTo MMK, NWB0 ABHD MMNW HEABHO CBA3AHHOMO © HUMK. HanpuMmep, co3gaTtensem AaHHbX MoryT GkiTe cobpaHel nepco-
HanbHbIe AaHHBIE, WASHTUKUMPYIOWWE APYIMX U3UYecKknX Nu. ITK cyDbekTsl NEPCOHANbHEIX AaHHBIX TaKKe MOryT
ofinafate npagamMu B OTHOLWEHWW TaKkora HABopa AaHHbLIX,

3 ["Ipaaa MOryT BKNKOYaTe NPaBo Ha I'I)'ﬁ.l'lh‘l‘-ll-iﬂe WMcnons3oBaHWe, Npaso Ha omﬁpaxenua WMEHKW, NPAB0 Ha WABHTWUY-
HOCTEL, NPABOo 3anpeLaTs UCNoNbL30BaHKWEe AaHHLIX ockopBuTensHEIM o6pasom.

4 Cm. [2], nyHkm 3.2.

3.5

orpaHW4YMBaOWMK npAMoyronsHuK (bounding box): MpamMoyronsHasa oBnacTek, COOEPKALIAA aHHO-
TUPYEMbIA 0D BEeKT.
[FOCT P 70268.2—2022, nyxxm 3.5]

3.6 cermeHTauMA (segmentation): Mpouecc oTOENEHUA MHTEPECYIOLMX ODLEKTOB OT UX OKPYHEHWA.
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MpumeyaHun
1 CermeHTauns MOXKET NPMMEHATECH K ABYMEPHEIM, TREXMEPHBIM, PACTPOBLIM UMK BEKTOPHBIM AaHHBLIM,
2. Cm. [3], nyHkm 3.7.13

3.7 knroveBan To4ka (key-point): Touka Ha o6bekTe, NpeacTaBnNAoOLWLIAR HHTEPEC.

4 CokpaweHus

B HacToswem cTaHgapTe NnpUMeHeHb! Crneayolne coKpalleHusa:

M — KCKYCCTBEHHBIA MHTENNEKT;
MO  — mawuHHoe obyyeHne;
DLC — »u3HeHHBIA UmKN gaHHblx (data life cycle);

DQPF — vHcTpyMeHTapui ynpasnedun Kadecteom aadHbIx (data quality process framework).

5 MNpMHUMNLI Npouecca ynpaBneHus Ka4ecTBOM OaHHbIX

FOCT P 71484.1 onpegenneT ka4ecTBO AaHHbIX KaKk XapakTepucTUKY TOro, YTO AaHHble COOTBeTCTBYIT
TpeboBaHMAM OpraHnsauynn B KOHKPETHBIX YCNOBWAX.

He3aBMCHMO OT AaHHBLIX WU METOAOMNOTMI OLEHKW NpoLece YNpaBneHWa Ka4ecTBOM JaHHbIX ANA aHanu-
TUKW M MaLLMHHOro 0By4eHns NomkeH OCHOBBIBATLCA Ha OBLLWMX MPHHUMNAX, KOTOpPbIE NPUMEHSAIOTCA BO BCEW
MOLENM XM3IHEHHOrO LIMKNa AaHHbIX. OpraHuzauusm cneqyet onpenenaTs U AOKYMEHTUPOBaTh obLine NpuH-
UKnbl KA4eCTBa JaHHbIX, MPUHUMEA BO BHUMaHUE CReaylolMe acnexTsl:

- OaHHble W Habopb! AaHHbBIX COOTBETCTBYIOT KOHKpeTHON 3agave MO wnu aHanutuim;

- MCnonb3yeTcs MoAenb KadecTBa faHHbIX, OCHOBAHHAA Ha XapakTepucTUKax Ka4yecTsa AaHHbIX;

- BanUAWpYeTca KauecTBO AaHHLIX B COOTBETCTBUKM ¢ TPEOOBAHMAMM K KAYECTBY AaHHLIX Ha OCHOBE U3-
MepeHus NokasaTenen KayecTsa OaHHbIX U 330aHHbLIX LeneBbiX 3HaYeHW,

- Ha KaXJ0# CTaanK BepudULMPYETCA COOTBETCTBME MPoLecca 381aHHBIM LIENeBkIM 3Ha4YEHUAM 1 Apy-
rum TpeboBaHuAM;

- TECTUPYETCA KOPPEKTHOCTL W paBacTHOCTb, B TOM YUCNe TakMMKU MeToAamMy, Kak COCTA3aTenbHoe Te-
CTUpOBaHUe, NpefHasHa4YeHHLIMY ANA BLIABNEHUA OLWWOOK,

- cooTBeTCTEWE TpeboBaHWAM opraHusauum B obnactv beaonacHocTu, 3aWMThl NEPCOHANBHBIX AaHHBIX,
CNPaBennMBOCTA U 3TUKK;

- 3awuulaeTcs 3nopoebe ¥ Gnaronony4yve aHHOTATOPOB W APYIWX UL, YHACTBYHOLWWX B NpoLecce ynpas-
NeHWA Ka4ecTBOM AaHHBIX;

- AOKYMEHTUpYeTca nporpecc u cobniofeHue 3afaHHLIX NPUHUMAOB U TpeboBaHWiA.

6 CprK'rypa fnpouecca ynpaeneHus KayecTBOM JaHHbLIX

6.1 Odwume nonoxeHws

CtpykTypa npouecca ynpasneHWs KaduecTBOM faHHbix (data quality process framework), ocHoBaHHas
Ha NpuHUMNax w3 pasgena 5, NnpeaHasHadeHa Ans Toro, YTobbl NPeAocTaBnTh OPraHu3auuaM BO3MOXHOCTb
YNpaenaTb KAYecTBoM AaHHLIX Tak, 4ToBLl OHK COOTBETCTBOBANM 3aaHHbIM TpeGoBaHUAM.

MpumMeHeHWe CTPYKTYpPLI Npouecca yrnpaBneHua KadecTBoM AaHHbLIX MOXeT cnocobeTBoBaThL hopMupo-
BaHuio:

- cTparervu ynpaeneHws Ka4ecTBOM JaHHbIX;

- MnaHa no ynpaeneHud Ka4ecTBOM JaHHbIX;

- TpeBoBaHWiA K KAYECTBY AaHHbIX, BKIOYAA MOLENb Ka4ecTBa [aHHbIX, NoKa3aTenyu KkadecTsa gaHHbIX
W WX LUEnesble 3Ha4YeHnn;

- pe3ynkTaToR YNPaBNeHWA KAaYeCTBOM AaHHBIX (TAKUX, KaK UTOMM U3MEPEHUA KaYeCcTEa JaHHbIX, OTHETh
0B owKnbkax, NpUMEHAEMbIE METOAb! YNYHILIEHWS 1 ayrMEeHTaLMU AaHHBIX);

- pekoMeHfaunin no ynyylweHWo NpoLeccos ynpasneHnst Ka4ecTBOM [aHHbIX;

- paapelweHni o6 ncnonkaosaHWn HE60POB AaHHBIX B NPOEKTAX aHANMTUKW MMM MALLWHHOTO 0ByYeHus.
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Ha pucyHke 1 npeactasneHa obiyas cTpYKTyYpa NpoLecca ynpaBneHua KauecTEOM AaHHbIX, BKMOUa-
Luas crefylolie KOMMOHEHTbI:

- NMNaHVpOBaHWE Ka4YecTBa AaHHbix: pa3paboTka NnaHoB yNpaBneHusA Ka4ecTROM JaHHbIX MOCPEACTBOM
aHanuaa Tpe6oBaHUi K KAYECTBY aHHLIX M HU3HEHHOTD LIMKNA NaHHLIX U ONpeieneHna METOJ0B yNpaBnesus
KAUBCTBOM AaHHBIX;

- OLeHKa KauyecTBa AaHHbIX: U3MEpeHUue U MOHWTOPKUHT KA4ecTBa AaHHLIX B MOAENU KU3HEHHOro LUKNa
AaHHBIX W MPEAOCTaBNeHUe PE3YNLTaToB ANA (hOPMUPOBaHWUA NNaHa YNpaBneHus Ka4ecTBOM JaHHbIX;

- NOBLILEHWE KAYECTBA [aHHbIX. BHE[IDEHVE MPOLECCOB YNYHILEHUS KAYecTBa AaHHbLIX (Taknux, Kak
ouuncTka, npeobpasoBaque, ayrMeHTauns, maclwrabuposanue);

- Banwaauma Npouecca ynpaBneHns Ka4ecTBOM AaHHbIX: OLEHKa NoKkasaTenei Ka4ecTea JaHHbLIX W Npo-
LECCOB NOATBEPHAEHNSA TOTO, YTO AAHHLIE COOTBETCTBYIOT TpeboBanuam, 1 Npu HeobXoauMOCTY NpefocTas-
nexve obpaTHOM CBA3W ANA NPoLEcca YnyyleHus Ka4ecTBa JdaHHbIX.



FOCT P 71484.4—2024

XI9HHEY woa198hey BuHalmeedud easshodu edAriAdio sEmMaD — | YoHAIM4

BHHShAGO DIOHHUMIEN MUK HEMLKMUEHE Xelvaody 8 xaHHe sodoged MMHESOEIUOLDM Q0 HuHamadeed —
"x\uHel woaLaney sunavsedud sosaahody omsamniud ou wehetfuamosad —
{xmpmel Uinelusruke W kMHSMRALA BEoLSW SarsEHanadl ‘Xeugumo

Q0 1918h10 'XISHHET EELISHEN BHHSOSWEN WIOLM NEY 'BMNEL) XISHHET Woaldahey suHaleedul mielqulead

‘BHHIREHE 21983uah

XM W NIFHHET BELISWEN MUSLEEENOU "XIGHHET EBLISHEN SUaTOW BERGILNE NHHED ABLDaREN ¥ ¥MHEBOQadL -

EHHED WoBLISREN oivHauBedud ol HEUL —
XI9HHET WosLOahed suHausedul snialedls —

IXI9HHET nog10akeN sHausedud Booshodu mdAmidio eiamowou o xHEakArou *soieguAsad mdawmd]

XITHHET B8LIShEN

miHano aoddahodu sunadolaoy —
(6'G 4 WD) eLdeTHeL) WoMBOLIBH
8 XIGHHEIHMLO "XI9HHET EELI8hEN

XI9HHET eaLOahEN anHamIqe0]

HUHAMAALAL 80018 suHaHamdy —

{oWrHaMKdU MUDE) XIHHeTT
MHHamKoxIModU O HEJULEE SUHSHUOUEE —
MHHeY
NOALIehEY BuHBUaedUA xeI38Nody XI9HIUBTLO
A BMHSHAWEW BILoIACHLIESd M KLl Adueminene
"WEMHEE00S0L LOAE1D1981000 SH SI9HHEL UUDS —
‘nEUHea00adL
WIRHHBTBE }I9HHBT KWAID1881000 RiHalo —

IXI9HHeD ealoahey
BUHaKaLID8go eaoshodu Bunedueg

LM

WIGHHET

A YMHeE0CodL MLooWMHUOLME exdesody —
‘YEUBLEERHOL MMENHBRLEHE MIageaueh
:E_n_::mx._m.u:m...u.a 2 XI9HHED 2aLIShEY

ernHadanen aolelquicad aMHeHaeds -
MAHHRT

BEAID8hEY WeUaLEEENOU SUHBHBWK du —

IXI9HHET BELDOREYN BAHAND

ererll 4100
OHIBLLIOD MMHEehBHE XiMaeLel X1 K X9HHeT ealiohex

weualeeExou xuinoAa121981000 sHausladuo —

LFEPIL d LOOS WM L FEFEL J LD0
OHIBLI0D XFHHET BELDaheN UUBon enHaodioou -
‘XIFHHET AB1D8hEN ¥ MWHEE0OBdL EMUBHE —

XI9HHEY eaL08keN auHesoduHel | |

Z'P8PLL d L20J W0 — 44004

CPBFELd 10013
MWELILEH100D 8 XI9HHEL

woaLehed uHauaedul
11e1suAesd

E¥BPLL S 1200
ArderHeLd
AwsmEoLIEH OU XISHHED
AAL0ahEY ¥ BuHeg0nad |

XIHHET WOUHMN WISHHBHEW SuHa uBedud
avmosuaLIamA0 ‘MnheewHeIdD

¥IGHHET
BEIO9REY BHHIRILO300
somAody migmorou
2 MaHHED mowmh
WISHHSHEW SuHauEedU L

XEHHEY
aHHaLERLI0Tad]|

+

wuheLe fLe £l
XAHHEY TG

weHHEY
godogay
FNHESOLIDUUNDY

el

sodogeH
exaoLotog]

WAFHHET 2 wisHHET ¥
Aunged wiHesogady
auHEBOdUHEL] | suHesodnrdog

Lr8rLs d 1004 WO =070




FOCT P 71484.4—2024

Ha pucyHke 2 nokazaHa B3aMMOCBSI3b MEXIY MOAENLH KM3HEHHOrD LWuKkna AaHHeix B FOCT P 71484.1
W CTPYKTYPOW NPOLECCa yNpaBneHusl Ka4ecTBOM OaHHbIX, KOTOPYH MOXHO WCMNONb30BaThk BO BPEMS BCEMD
HW3HEHHOTO LIMKNA AaHHBIX ANA yNpaBneHus Ka4ecTBOM JaHHbIX.

Mofens MU3HEHHOD LikNa QadHbix no FOCT P 71484.1

| DoprMEposaHne MraHuposaiie Komnnektosarme Moararoaga MNpegocrasnesine Brigon paHHbx
TPefioBaHIR K JaHHEL pafoThl C ASHHEIMM AHHBIX FEHHEX DakHbX W3 SRCTTYATALMM

J

\
;
|
Y

y

Banuaauua
NpoUSCca yNpasnesya
KAYECTBOM [aHHEX

MossuueHne
KE4ECTEE OEHHGIX

‘h
b}
i 1.
Mnanuposanve ’ v Ougerica
HaJYECTBa AaHHbLIX s L KaMEGTEa JaHHbIX

- — NOTOK YPABMEHWA KELESTEOM ASHHGIX

PucyHok 2 — CBA3b MeXay MOOENbLI0 MW3HEHHOTD UMKNAE JaHHbIX
4] CprHWpOF'I npouecca ynpaeneH1WA Ka4ecTeomM daHHbIX

6.2 NnaHvupoBaHWe Ka4yecTBa AaHHbIX

Buabl AEATENBHOCTY U PE3YNLTATHI NPOUECCa NNAaHWPOBAHWA KAYECTBA AAHHbIX BKIIOYAKT!
- BUAbL! AEBATENBHOCTH;
- aHanus TpeboBaHuil K ka4ecTBY AaHHBIX OT 3aMHTEPECOBaHHbLIX CTOPOH B MOZENWN XU3HEHHOIo LWK-
na gaHHbIX;
- NOCTPOBHWE MOOENU KavyecTea fAaHHbix cornacHo FOCT P 71484.1w FOCT P 71484.2;
- onpegenesve CoOTBETCTBYIOLMX NOKasaTenen ka4ecTsa AaHHbIX 1 WX LLernesblx 3Ha4eHnn cornac-
Ho FOCT P 71484.2;
- peaynsTaThl
- MOOENb KavyecTea OaHHbIX;
- MoKasaTen Ka4ecTea OaHHbIX;
- leneBble 3Ha4YeHna Nokasarenen KkavyecTBa AaHHbIX;
- pesynsTathkl yNpasneHns Ka4yecTBOM AaHHbIX, TAkNe Kak WTorv M3aMepeHnd KadecTea OaHHbIX, OT-
yeTbl 06 owKbkax, NpUMeHAeMble MEeToAb! YAYHWEHNA W ayTMeHTaun OaHHBIX.

6.3 OueHka KavecTBa AaHHbIX

Buael aearensHocTH W pes3yneTathl Npouecca OUeHKW Ka4yeCTea AaHHBIX BKNHOYAKT!

- BWObl AeATENbHOCTH!
- NPYMEHEHWE MnoKasaTenen Ka4ecTsa gaHHbIX;
- CpaBHeHWe WMTOrMoB MiMepeHa Ka4eCTBa OdaHHBIX C YCTaHOBNEeHHBIMKW UeneBkiMi 3Ha4YeHnAMKM No-
Ka3dartenew,
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- NpoBepka BbINONHWMOCTW TpeGoBaHUli K AaHHbIM;
- pesyneTarsi;
- [IOKYMEHTUPOBAHUE Pasnuyuil Mexay WTOTaMK U3MEpPeHWH MOKA3ATENel KavyecTBa JaHHbIX W 1X
LieneBbiMU 3ZHAYSHWAMK U aHanuaa oKkasbiBaeMoro Bo3feicTBus;
- [OKYMEHTUMPOBAHUE Pe3yNLTATOR OLEHKU KauecTsa AaHHbIX.

6.4 MNoBbiWeHWe Ka4yecTBa QaHHbIX

Buabl AeATENLHOCTH W PeayneTaThl NPOLECCa NOBLILEHWS KAYECTBa AaHHBLIX BKIIOYAI0T:
- BUAbl AEATENBHOCTH:

- NpUMEHEHME MeTO/0B NOBLILEHWS Ka4ecTaa AaHHbIX, onucaHHLIX 8 7.5.9;

- MOBTOPEHWE NMPOLUECCOB OUeHKN KavecTBa AaHHbIX;
- pesynkTarhl

- [ACKYMEHTUPOBaHME UCNOMNL30BAHHEIX METOL0B YNYULWeHWs KauecTBa AaHHbIX;

- [OKYMEHTUPOBAHWUE PE3YNETATOB OUEHKN KEYECTBA JaHHbIX.

6.5 Banmpgauua npoLecca ynpaBneHusa KayecTBOM AaHHbIX

Bwabl gesTensHOCTH W pe3ynsTaThl NPOUEcca Banugauny Ka4ecTea gaHHbIX BKIYalT;
- BUObl AeATensHOCTH:
- DleHKa COOTBETCTBMA AaHHLIX 3afaHHLIM TpeBoBaHuAM;
- ecnu faHHble He COOTBETCTBYIOT TpeBoBaHUAM, aHANU3MPYIOTCH M PEAnu3ylTCa W3MEHEHUs B OT-
JenbHbIX NPOLEeccax yrNpaBneHnsa KA4eCTBOM OAHHLIX;
- 3aMOMHEHWE 3anncei O NPOUCXOXLEHUN OaHHBIX (8CNKU NPUMEHUMO);
- peaynsrarsl;
- OOKYMEHTUPOBAHMWE Pe3ynsTaToB OLEHKW KayecTBa JaHHbIX;
- oT4YeThl 06 oWKWBKAX;
- PEKOMEHOALMMW MO YyNYYLIEHWO NPOLECCoB YNPABNEeHWA Ka4YeCTBOM JaHHbIX;
- paspeweHus ob MCnonb3oBaHWM JaHHBIX NPW ONpegeneHHelX 0DCTOATENBCTBAX, Bbl4aHHBIE COOT-
BETCTEYIOLWUWMK 3aMHTEPEeCcOBaHHbIMU CTOPOHAMU.

MpumevyaHuna

1 Bannpauwa npouecca ynpaeneHns Ka4ecTBOM daHHEX OCYLWECTBNASTCA IKSNEPTaMK N APYriMy 3auHTepecoBaH-
HbIMHK CTOpOHaM1 B ofnacty KayecTea QaHHbIX.

2 Ha PHCYHKE 3 NoKazaHo, KaKk MOXKHO BanWaMpoOBaTeL NMNpOUBCC ynpagneHWs Ka4eCTBOM O3HHbIX.
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XOpowWwmits NpoUecs PeaynTaT: NNOKOE Ka4ecTE0
alTnoXKes naHHLe _% > e T ¥
YPABNEHNA KAMECTBOM ABHHEIX AaHHbIX
WCNONB3IYaM Anf nomy<aem
aRanTHpYEM TMOBBILUEHWE KAYECTBA AaHHbIX
ANA WX YIIYULLIEHHA

«Mnoxofs npouecs ) PeaynsTaT: NNoxoe KaYecTen
«Xopolmes aHtLe ) YNPABNEHUA KIYECTEOM AaHHLIX OaHHBIX
HCMOTb3Yahi ana [L=hl et =
AfANTHEYEM Banwaauwa npouecca ynpasneina

Ka4eCTBOM OaHHLIX ONA ero YyslWeHna

wXopowwis npouecc > PeayneTar: XOpoles KadecTso
YNPaRNeHUA KEYecTEOM AaHHbiX BarHbIX
WCTONB3YEM ANA Ty

wXopowmen JaHHbe

PhcyHOK 3 —Cease MEXOy Kav4eCTBOM OAaHHBIX 1M NpoUgCcCcaMK YyNpaBneHa Ka4eCTBOM OaHHbIX

6.6 MpumeHeHne CTPYKTYPbI NpoOUEcca ynpaBneHWsa Ka4ecTBOM OaHHbIX

CTpykTypa npouecca ynpaeneHus Ka4ecTBOM AaHHbLIX NPenocTaBnaeT AoNoNHNUTENbHY0 MHopMaUuio
AnNs yNpasneHus KavecTeoM AaHHLIX B MOZEN XW3HEeHHOro UMKna AaHHbiX. [Nons3osatenn OOMKHbI Npu-
MEHSITb [aHHYI0 CTPYKTYPY B COYETAHUM € OTAENbHLIMU 0TO6paHHLIMU NPoLIeccaMy YNpaBneHua KauecTBom
AaHHBIX, OMUCAHHBIMK B HACTOALLEM CTaHgapTe,

Hanprmep, nnaHMpoBaHue KadecTBa AaHHLIX B CTPYKTYpe Npouecca ynpasneHWs KavyecTBOM OaHHLIX
MoXeT oToBpakaTbca Ha AeTanbHo onucaHHbIe NPOLecckl Ha CTaauk NNaHUpoBaHUA AaHHLIX B MOOSMNM HU3-
HEHHOrO UMKNa AaHHbIX. AHANOrMYHBIM 0BpPA30M NPOLECC OLBHKW KauecTBa AaHHbIX MOXeT oTobBpaxaTbcs
Ha NpoLecc OLEHKN Ka4ecTBa JaHHbIX Ha CTaguK MOANOTOBKM AaHHBIX B MOAENW MU3HEHHOTO LMKNa 4aHHbIX.

[aHHble, cooTBeTcTByloW e TpeGoBaHnaM, Heobxogumebl Ana ofyyeHWs, TECTUPOBAHUA W Banuaauum
mMogenein MalnHHoro obyyeHus, a Take Ana 3agad adanuaa gavHeix. Ecnn oByyaouime, TecToBble WK Ba-
NUOALNOHHBIE AAHHbIE AN MALLUHHOMC 0BYYeHWsl HE COOTBETCTBYIOT TPEBOBAHMAM, TO U BbIXOAHLIE AAHHbIE
oByuyeHHbIX MOAEnen TaKkKe MOryT He COOTBETCTEOBATE TpeGosaHuAM. MonyYeHHbLIe AaHHbIE YacTo GhiBakoT
HECOBepLIeHHb! (HanpumMep, HedOCTAaTOYHO TOYHLI, OCHOBAHLI HA HEQOCTATOYHOM KONMYecTee Buibopok, yeTa-
peBwwe). MNpouecc ynpaeBneHWsa Ka4ecTBOM AaHHLIX MOXHO WCMOMbL20BaTL ANA YAyHWLeHWs M onNTUMK3aLuu
[aHHBIX B TOM Mepe, B Kakol oHKU ByayT cOOTBETCTBOBaTE TpeBoeaHuam opraHuaauun. Kpome Toro, cam npo-
LIeCC yNpaBneHun KauecTBOM JaHHbLIX MOXHO YAYULWINTE U ONTUMIA3MPOBATH.

Ha pucyHke 3 nokazaHa B3auMOCBSA3b MEMY KA4eCTBOM [aHHbIX W NPOLECccamMu yNpaBneHus kade-
CTBOM QaHHbIX.

7 Mpouecc ynpaeneHus KA4eCTBOM AaHHbIX ANA MALLMHHOIO 0byyeHusn

7.1 ObwKe NnonoxeHUn

LI,EJ'IbPO npouecca ynpaeneHna Ka4ecTteoMm AaHHbIX, ONWCaHHONO B HAacToAwem CTaHgapTe, ABNAEeTCH
npefocTaEneHwe pekoMeHJauun M NepedoBeIX METOOOB, KOTOpbIE OpraHu3auuy MoryT WMCnonb3oBaTe ANSA
ofecneysHNA COOTBETCTBUA [aHHbIX, ncnonb3yemblx AN\ MO, npegbABNAEMBIM K HUM TpeboBaHuAM. I'Ipo-
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Lecec ynpasneHus Ka4ecTeOM AaHHbIX OCHOBAH HA NPUMEHEeHWUU CTPYKTYPbI NpoUecca ynpasneHns KauecTBoM
AaHHbl% cornacHo pasgeny 6. OcobeHHocTy aToOro npouecca ANA KOHKpeTHoW 3aaaqw MO ByayT 2aBuceTh:

- oT camoid zagadd MO (Hanpumep, obpaboTka waoBpaxeHwil, nporHoaupoeakue, obpaboTka ecTe-
CTBEHHOTO A3bIKa);

- noaxona k MO;

- npoueccos MO;

- obnactv npuMeHeHus;

- TWUMOB [aHHbLIX;

- TpeboBaHWiA K KAYECTBY AaHHbIX.

Mpouecc ynpaeneHns ka4ecTBOM aHHbIX MOKET OblTe CBA3AH CO cneayowmMMmn cTagruamm (CM. pucy-
HOK 4):

- thopmupoBaHue TpeboBaHWA K AaHHBLIM;

- NNaHupoeaHue paboThl ¢ JaHHbIMU;

- KomMnnekToBaHwe HabopoB gaHHbIX;

- NoAaroToBka Habopoe JaHHbLIX;

- NPeaocTaBneHne JaHHbIX;

- BbLIBOJ AaHHbIX U3 3KCNNyaTaLum.

7.2 ®QopmupoBaHne TpeGoBaHUN K faHHBLIM

TpeboBaHna K OaHHLIM OCHOBaHLI H2 KOHTEKCTE 3agaqym, NpunaxeHnsa i nogxoga MO v 3aknagsisaoT
OCHOBY AN OCTankHeBIX CTaguil Npouecca ynpasnexsus ka4ecTBoM gaHHbX. AnA JOCTWKEHWS Ka4ecTea gaH-
HbIX NP1 hOPMHUPOBAHKUIK TPEBOBAHUI K AaHHBIM JOMKHbLI BbITh 3af1aHbl W 3300KYMEHTUPOBaHbL! Kak MUHUMYM
crenyiollue acnekTbi:

- HeoBXoauMble NPU3HAKK OaHHbLIX;

- HeoBxogumbld 0BbEM OaHHBIX,

- NpoUCXOWaSHUE;

- Npremnemas cMeLWEeHHOCTL;

- CTATMCTHUYECKUE XapaKTepUCTUKM;

- PEMPE3EHTATMBHOCTE C TOUYKW 3PEHUA NOBEAEHWUA, AeMOorpadiuK U reorpaUyecKoro MECTONCIOKEHUS
cybbekToe 8 mogenu MO;

- MOJenb KayecTea OaHHbIX, 0CHOBAHHAA Ha BbIBpaHHbIX XapakTepucTUKax KayecTBa AaHHbIX;

- COOTBETCTBYHILIWE NOKA3ATENW KAYECTBA AaHHbIX;

- UeneBble 3HaYeHUs NoKasaTenel KayecTea AaHHbIX,

- TpeboBaHWsA 3aKOHOAATENLCTRA.
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7.3 NMnaHupoBaHwWe paboTbl C AaHHbIMK

MnaHwpoeanne paboTel ¢ AaHHLIMKW OCHOBLIBAETCA Ha npoueccax opMupoBaHvs TpeboBaHni K gaH-
HBIM W MOXET rapaHTUPOBaTL Hanu4y1e NNaHoB W pecypcoB AN YCNEewWwHoro BLINCNHEHUs Npouecca ynpaene-
HKUS KAYECTBOM AaHHLIX. [Tpouecc NNaHWPOBaHWA AAHHBIX JOMKEH YYKUTEIBATL, NO KpaWHel Mepe, cnegyolue
3NeMeHThbl:

- MOgeNb AaHHEIX WNK apXWTeKTYPY AaHHLIX, HeobXogvMele OANA y40BNeTBOpeHus TpebosaHuin K gaH-
HbIM;

- nnaH cbopa HeoGXoAMMBIX 4aHHbLIX B COOTBETCTEMW C NPeabABNAeMbIMK K HUM TpeBoBaHWaAMM;

- MAaH KOMNNeKTOBAHKMA JOCTATOMHOM KONMWYEeCTBa AaHHBIX, NPUIOAHBLIX ONA PELLEeHUA 3a8a4 aHanuTu-
K unu MO:

- pOnu, HaBbIKKM W NMEPCOHAaN, HeoBXO4WMbIE ANA peanvs3aunu NpPoLecca YyNpasneHUs KavyecTeoM aH-
HbIX;

- VT u gpyrue pecypcel, HeoBxoaMMbIe ANA peanuaauuy npouecca ynpaeneHua KauyecTEOM OaHHLIX;

- Bpema u GiopkeT, HeoBxoguMbIE ANA peanu3alMi NpoUecca ynpasneHusa KauecTBOM JaHHbIX;

- MNaH BbINONHEHMA MEPONPUSTUA MO YNpaBNeHns Ka4ecTBOM faHHbIX B COOTBETCTBMK C MOAENBLID Ka-
YECTEA [aHHbIX;

- nnaH cobniogeHua TpeboBaHWi 3akoHOAaTEeNLCTRA;

- nnaH cobnogeHna NPUHLMNOB NpoLecca ynpaBneHWs KauecTBOM JaHHbIX;

- NNaH BbIABNEHUA U YCTpaHeHua Niobkix NponycKoB UMK HEJOCTATKOR, OBHAPYKEHHbLIX B NONYYEHHbIX
[aHHbIX.

7.4 KomnnekToBaHWe OaHHbLIX

OaHHbie, ucnonsbayemsle Ang paspabortku mogenu MO, MOryT NocTynarte U3 pasHbiX UCTOUHUKOB (Ha-
npumep, n3 cuctem MHTepHeta sewei: obpaboTka TpaH3akuwn, ONpocoB, cTatMyHblx nzobpaxeHui, Bmgeo-,
aBykosanvcy, Beb-chopmM, reHepaTopoB CUHTETMHECKWX AAHHBIX) C PA3NKYHBLIMW TUNaMK OaHHbIX (HanpuMep,
yucna, TeKcT, ABOVMYHBIM Kogd), B dhannax ¢ paznuyHsiMi hopmatamu gaHHbix (Hanpumep, XML [4], JSON
no NOCT P MCO/M3K 17826, CSV [5], JPEG o NMOCT P MCO/M3K 19794-5, MPEG ne 'OCT P 54995) v
cxemami. OpraHu3aUna yxKe MOXET UMeTh [aHHble, 0603HaUeHHble B TpeboBaHuAX, HO MOXET W coBupars
HOBble AaHHsie. B HEKOTOPBIX CNyYaax AaHHBEIE MOTYT NOCTYNaTh M3 NOTOKOEBIX MCTOYHWKOB MW WCTOYHWKOB,
paboTalwwmx B pexxume, BNM3KOM K peansHoMY BPEMeHU (HanpuMmep, NeHTLl CoUMankHLIX CeTer, MoMCKoBLIe
CUCTEMBI), 1 MOTYT WCNONB30BATLCA ANA NOCTOAHHOTO YNyHileHua mogenu WA,

Mpouece KOMNNEKTOBAHUS AaHHbLIX A0MKEH YUMTBIBATh, NO KpalHen Mepe, cneayiollee:

- WCMNONb30BaHWE MMEHHO TEX 3MEeMEHTOB, KOTOPbLIe OnpeneneHs B NPOUecce NNaHnpoBaHns paboTsl ©
OaHHBIMK;

- cofniogeHne NpUMHUMNOE Npouecca ynpaBneHws Ka4ecTBOM AaHHbIX;

- KMHO4YeBble CBOMCTBA AaHHbLIX, ONpefeneHHsle npoueccom hopMUposaHna TpeboBaHWiA K AaHHbIM, Ta-
KMe KakK:

- NPONCXOXOEHNE;
- CMelleHwne;
- HaOeMHOCTb;
- BANWAHOCTb;
= TUNEI 4aHHBIX;
- cxema;
thopmar;
- KOHTEKCT UCMOMNb30BaHWA AaHHbIX Npu paspaboTke modenu MO, B ToM yucne:

- obyyeHue,

- Banuaauns;

- TECTUPOBAHWE;

- JKCMNyaTauus;

- OXBaT (HanpuMmep, gemorpadudeckue faHHble, NOBeLEHWE, reorpadHeckoe MecTononoKeHue ).
Ons cTaTWyHbIX M30BpakeHnid n BUAeo KNKYeBkle CBOWCTRA AaHHEIX BKMIOYAKT!
- paspeuieHue;

- YeTKOCTb;
- OCBELUEHHOCTh;

"
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- UBerT;
- (DOHOBBIA WY,
Mocne KOMNNEeKTORAHWA KAaYecTBO AAHHBIX A0MKHO BbITk AONONHMTENEHO OLEHEeHO B COOTBETCTBUM C
pekoMeHgaumamu 7.5.8.

7.5 MNoproToBKka HaGOPOE AAaHHbIX

7.5.1 Obwwe nonoxeHnn

Llens npouecca NOAroTOBKK AAHHBIX — NPVBECTW AAHHLIE B COCTOSHUE, NPU KOTOPOM KX MOMHO ByaeT
yCnewHo UcnonsL20eatk Ana paspaboTtku mogenn MO, npov3BogWTENEHOCTE KOTOPOW COOTBETCTEYET Tpebo-
BaHWAM DpraHuaaluu.

B npouecce nogroToBkW JaHHBIX SOMKHE YHUTLIBATLCA Kak MUHMMYM Creaylowne anemMeHTsl;

- hopMupoBarve Habopa faHHbIX;
pasameTka oaHHLIX;
aHHOTALWA JaHHBIX;

OLeHKa Ka4ecTBa [AaHHbIX OTHOCWTENbHO UENeBblX 3HAYEeHWA NnokasaTenseil Ka4ecTea JaHHbIX, ycTa-
HOBMEHHbIX B npouecce hopmupoBaHns TpebGoBaHWiA K AaHHbBIM;
- MOBLIWEHWE Ka4yecTBa AaHHLIX:
OYMCTKE OaHHbIX;
CTAHOAPTU3AUNA AaHHBIX;
- HOpManuzauuws gaHHbIX;
- 3ancrHeHWe QaHHbIX;

- oBeanuynMBaHWe OAHHBIX;

- KoAWpoBaHWe AaHHbIX.

7.5.2 MawmnHHoe oby4eHue c yuuTenem

MawwuHHoe abydyeHue ¢ y4uTenemM MOXEeT UCMOoNL30BaTk BCe 3NeMeHTEl, OnucaHHee B 7.5.1.

7.5.3 MawunHHOoe obydyeHue Ge3 yuuTena

MawwuHHOoe 0BydeHme Gea y4MTens He MCNoNk3yeT pasMedeHHLIe JaHHBIe, HO MOXET MCNOoNbaoeaTk ApY-
rMe 3nemMeHThbl, ONUCaHHble B 7.5.1.

7.5.4 MawwrHHoe o6y4YeHue C YacTUYHLIM NPUBMEYEHUEM YYHUTens

MawwHHOe 0ByYeHWe ¢ YacTWYHLIM NPUBMIEYEHUEM YYWUTENSA, NPW KOTOPOM B npouecce obydYeHWsa wc-
NONbL3YHTCA KaK pasmMedeHHble, Tak M HepasMeYyeHHbIe OaHHbIe, MOXET UCNONbL30BaTk BCe SMeMEHThI, OrUcaH-
Hble B 7.5.1.

7.5.5 ®opmupoBaHue HaGopoB AaHHbIX

Cranpapt [6] onuckiBaeT kKoMNNeKToBaHe HaDOpPoB AaHHbIX KAk Npouecc oTbopa u obkeanHeHns aaH-
HBIX B elHLI HABOP AaHHLIX, KOTOPLIW 3aTeM MCNoNbayeTeA ANA oByYeHWUsa UnK oleHK Mogenn MO. MoxeT
BO3HWKHYTL HEOBXOAUMOCTE 00LeOMHUTL, PEOPraHM30BaTL MMM OONONHWUTE NONyYeHHbIe daHHble, YToBbI Co3-
AaTe HaBop gaHHbIX, NOAXOAALLMA ANA KOHKPETHOR 330841, NPUNOKEHUA UMW NOAXOAA HA OCHOBE MALLWHHOIMO
oby4venus. MNpumepamn NpoueccoB (hopMUpoBaHua HaGopa AaHHEIX MOTYT CIY¥UTh:

- obbeguHeHWe gaHHbIX 13 HEeCKONbKMX WCTOYHWUKOB;

BuIBOP 12 NONYYEHHLIX AaHHBIX KOHKPETHLIX 0ObLEKTOB;
paageneHve aarHHelx 06 obrekTe (Hanpumep, Ha AeHk, Mecay u rog);

- noBaBneHue CUHTETUYECKMX AaHHBIX;

- MOBTOPHEIA BLIBOP W3 NMONYYeHHLIX OaHHBIX (Hanpumep, cy3auTk nonocy nponyckanuwa ¢ 16 klMy go
8 kl'u, Boibop cny4daitHeim oBpasom 12 cTyneHTos Ha Kypee va 100 emecto BeiBopa 0HOro U3 TEX, Y KOro [eHb
POMKAEHWUA B ONpeneneHHomM MecsLe);

- cnyyYanHeln Belbop; kakaas epibopka B Habope AaHHeIX MMeeT paBHble WaHckl ObiTe oTobpaHHoR,

- CTpaTMdMUMPOBAaHHLIA BeIDOp: AaHHBIE OENATCA Ha MOArPYNnbl HA OCHOBE WMHTEPECYOWMX MpuaHa-
KOB, HAMNPUMEP MON ¥ BO3pacT. Takoi NoAXod UCNDNBL3yeTes ANa obecnevyeHus penpe3eHTaTMBHOTD NpeAcTas-
NEHUS KEXO0H NOArPYNns.

Habopel gaHHbIX MOTYT WMeTe pasHele dopmatel, onpegenAeMelie NOCTaBWMKamMK AaHHeix. [na obe-
crnedeHnn cornacoBaHHoi oGpaboTkm HabopoB gaHHBIX pasHbix hopmaToB oHKW MOTYT ObiTh NpecbpasoBaHsl,
CepuanuaoeaHsl ¢ NOMOLLLIO ONpeaeneHHOro MHCTPYMEHTa MALLMHHOMO 0BY4YeHMA 1 coxpaHeHbl B cneyvans-
HoW hopmMe, roe MeTadaHHble, BbiDOPKKM AaHHBIX W MX pA3METKa cOenaHbl Takum o6pasom, YTo 3TC NO3BONSET
YMYULMTb KAYECTBO AaHHbIX NPU UCNONb3aBAHMN.

12



FOCT P 71484.4—2024

Moxomue KOMAOHEHTH 1 UX CeMaHTUKa 3aTem MoryT BbiTh 06061EHbl M TUNW3MPOBaHLL. TakoW nogxon
mMoXeT obner4wTe NMOBTOPHOE MCMNonb30BaHWe, 00MEH, XpaHeHWe JaHHbIX, 4OCTYN K HAM WM cpaBHeHne Habo-
poB AaHHbIX. OBlKWe KoMNoHeHTEl Habopa AaHHEIX B TABNWYHON hopMe BKNKYaT:

- MHOEKC: KOMMOHeHT, KOTOPLIA MOXHO WCNOoNbL30BaTk AnA obnerdyeHus npocMmoTpa Habopa JaHHLIX KU
poctyna k Hemy. OH cogepknT MHhopMaLMIo, OTHOCALLYIOCS K Katanoram, umeHam u dpainam meTok;

- 3aronoBOK: KOMMOHEHT, KOTOPLIA MOXHO WCNOMB3OBATE ONA 3anucKk MHopMmauwn o6 opraHuzayuu
AaHHbIX BHYTPKM Habopa. OH copepXuT MHIOPMALWIO, OTHOCALIYIOCH K 0DBEMY W PacnonoXeHno CKanapHbIX
W BNoYHbLIX AaHHbLIX, 8 Takke MHoPMaLWID, OTHOGALLYIOCH K MX GOOTBETCTBUAM, CTATMCTUKE, pasfenam, Ti-
nam AaHHbIX 1 MAMEPEHUAM;

- CTpaHuua: cTpaHuua OTHOCUTCA K ONPeaeneHHOMY CerMmeHTy BHYTPU hailna AaHHbIX, B KOTOPOM Xpa-
HATCH (DaKTUYECKWE CKanApHble AaHHble (Hanpymep, AaHHbIe LienoYncneHHoro, CTPOKOBOTo, NnaBaiollero v
OpYyrvx TMNOB) nnu brio4Hele faHHbIe (Takwe, kak u3obpaxenwe, BUOED W ayauo) BLIDOpOK U METOK.

KauecTtso nogrotosneHHoro Habopa AaHHbIX chefyeT oueHWBaTh B CODTBETCTBUM ¢ 7.5.8.

7.5.6 Paamerka gaHHbIX

Cwm. pazgen 8, cogepxalimi pekoMeHaaumm No pasmeTke AaHHbIX.

7.5.7 AHHOTUPOBaHWE AaHHLIX

OaHHble MoryT BbiTh aHHOTUPOBAHbLI C NOMOLLLK METafaHHbIX, KOTOPbIE NPefoCTABNAIT ONUCATENbHYIO
WHhopmaumnio o Habope gaHHelX. MeTagaHHble MOryT MCNONL30BaTLCH 3AMHTEPECOBAHHBIMKU CTOPOHAMMN 414
Karanoru3aumun JaHHbIX, MOWCKOELIX U PEKOMEHAaTENbHEIX NHCTPYMEHTOB, OTCNEXUBAHUA OaHHEIX U obMmeHa
OaHHbiMK. MeTagadHele MOryT coagaBathcsa obnagartensMyu AaHHBIX W NONb30BaTENAMWA OAaHHLIX B X0Oe WX
aeatencHocTw. [Npexae Yyem BulibDMpaTe M MCNONb30BaTL HAbOp OaHHLIX, 3aUHTepecoBaHHbIe CTOPOHE MOTYT
WCNoNbL30BaTh METaAaHHbIe, YTobel yBeanTeed, uto Habop AaHHBIX COOTBETCTBYET MX TpeboBaHuAM.

Mpumepsl METagaHHbIX BKNIOYaKT:

- MeTafaHHble, CBR3aHHbIe C KoMNNekToeaHnemMm Habopor daHHBIX (Takve, Kak NCTOYHUKKM OaHHBIX; nep-
COHan, 3aHMMaKLWKWACA aHHOTUPOBaHWEM OaHHLIX; JaTa W BpeMs onepauuin obpaboTku gaHHBIX MNKW Nepe-
Jadyun npae BnageHns Npu COBMECTHOM MCMOMb30BAHUN AaHHbIX);

- MeTafaHHble, CBA3AHHbIE C KOHTEHTOM (Hanpumep, cepbl AeATEeNbHOCTH U TeXHUYeckue obnactu,
cbopmaTtel 4aHHeIX, 00LEM OaHHBIX, KONWMYECTBO KaTeropwil AaHHeIX, NpYMepsl BeIBopok, aTpubyTel AaHHBIX,
CTaTUCTHYeCKan MHopMaUKA, CBA3aHHAA ¢ pacnpegeneHneM AaHHbIX, OrpaHUYUBaKLWKE NPAMOYTONBHUKK,
cerMeHTauMu, Knovesble TOYKK U dhailnbl);

- MeTafdaHHble, CBA3aHHbIE C KAYeCcTBOM (Hanpumep, pesynsTaTel U3MEepeHns KavyecTBa AaHHbIX).

MNpumepe!

1 Ona obyyenHua modenu MO pacno3HagaHul MPaHCnopmHsLIX cpedcme nonsioeamens Haxodum nod-
xodAawue Habopkl danHkIX Ha OCHOGE HECKONLKUX docmynHbIX npumepos uzobpaxenull. O6kivHol cumyayuvel
AenAemcHd mo, 4imao ¥ NoNL308aITesId ecmb MOMTbKG HECKONbLKD usaﬁpameﬂuﬁ MPpaHCHOPIMAbLIX cpedcme, C.'lﬁa-
mozpachupogaHHbIX 8 peankHbIX YCNogUAX, U eMy HeabxodumMo demansHo NPosepUMs Kaxdbild MomeHuuans-
HiI Ha60op 0aHHLIX 8 YCIIO8UAX 02paHUYEHHLIX pecypcoa. B amom cnyyae MemadaHHEIe MONHO UCMONL308aMb
dnn ebibopa Habopa daHHbIx dna obyvenus modenu MO e covemanuu co cpasHeHueM Ha ocHoee nodobus npu-
3Hakoe. CpasHeHnue MemadaHHbIx (Makux, kak cghepa desmensHocmu, ghopmam daHHLIX, ampubymbs GaHHbIX)
MOXEem MOMOYkL NoNk308amento 6bicmpo onpedenumes Haubonee nodxodauiue Habopb! GaHHLIX.

Baw#Ho, ymo MemadaHHbIe MOXHO UCMoNkE308aMme kak obobujeHue codepxumMozo Kaxdoll esIG0pKU 8 Ha-
bope daHHkIX. B amom cnyvae memadadHsie Mo2ym 6kimes npedecmaeaneltl 6 onpedeneHHold ¢hopmMe, Hanpumep
& eude cxeMsl ONA onucaHuA MemauHgopMauuu chalina eei6opKU U cOOMEEMCMEYFOLUX MEeMOoK.

2 Cxema Habopa OanHkix dnsa knaccugbukayul u3o6paxeHull MoXem KmoYamb!

- mone «uMA ¢ghallnar cMpPoKO8o20 Muna;

- none «MemKar YenoyucneHHo2o0 muna;

- none «daHHLIe» muna 6aidm;

- none «Memka apemeHu» muna datetime.

Ons nogpobHoro onucanus MoryT GeITe MCMONbL30BaHLl MeTadaHHele, CodepKalMe onucaHue nona. Ha-
NpUMep, Takoe CeMaHTUYECKOe ONUCaHKe MOKET BKIOYaTE:

- VM#A Mons;

- TUN AarHeix nons (Hanpumep, float32);

- pa3aMepHOCTk rons.

13



FOCT P 71484.4—2024

7.5.8 OueHKa KayecTBa OaHHbIX

Llene oueHkn Ka4YecTRa AaHHbIX — ONpeaenvTk, COOTBETCTBYIOT MW faHHeie unu Habop gaHHbix Tpebo-
BAHWAM K Ka4YecTBY AaHHbIX. MOXET BOSHUKHYTE HEOBXOAMMOCTE NOBTOPATE OLEHKY KaYecTBa AaHHbIX Kax-
AOblid pa3, koraa npoucxoauT npeobpa3zoeaHue AaHHLIX UMK CMELLEHWE OaHHLIX.

OueHka KavyecTBa AaHHbIX JOMKHA BKMAYATL Kak MUHUMYM cnegyiouiee:

- CTATUCTUYECKWE XAPaKTEPUCTUKM NONYUYEHHBIX OaHHBIX, BKMHOYAN OUEHKY UX BNUAHWS Ha TpebBoBaHus
K AaHHBIM;

- WUCMOML30BAHWE XapaKkTEepPUCTUK KBYECTBa [AaHHbIX W NoKa3aTelel KavecTsa JaHHbLIX B COOTBETCTBMM
C UensmMW, YCTaHOBNEHHEIMIW B Npouecce popmMupoBaHus TpeGoBaHUiA K JaHHLIM (XapakTEPUCTUKKA KaYecTea
AaHHBIX W NOK33aTenW KayecTea AaHHbix onucaHel B FOCT P 71484.2);

- AOKYMEHTWPOBAHWE MPOLISCCA W Pe3ynbTaToB OLBHKH.

Ecnw Habop AaHHLIX HE COOTBETCTBYET TPeDOBAHMAM K OaHHLIM, OpraHu3auuK cneayeT paccMOTREeTh
cnenyruive BO3MOXHbIE JEUCTBHA!

- YAYHWWTL Habop gaHHbIX;

- MPeKpaTuTk Ncnonk3osaHve Habopa gaHHbIX;

- MONYy4uTh HOBLIM HABOP OaHHBIX.

7.5.9 MNoBbilWeHWe Ka4yecTBa JaHHbIX

7.5.9.1 OcHOBHbIE MNONOXEHUN

PeaynsTathl OLEHOK K34YeCTBa AaHHBIX YaCTO NOKa3kIBAKIT, YTO AaHHLIE He COOTBETCTEYHT TpebosaHnam
K Ka4ecTBY AaHHBIX. Bo MHOrUMX cnyyasx Habop AaHHbIX MoxeT BbITe ynydleH. MNMpoueccsl, KOTopble MCNons-
3YIOT ONA YNyYWeHWA OaHHbIX, 3aBUCAT KaK OT caMKWX OaHHbIX, Tak U oT obHapy#eHHblx HegocTaTkoe. [Mpu-
MEpPbI NPOLECCOB YNYYLEHWHA AaHHLIX BKIOYAKOT!

= DYUCTKY;

- MNBTPaLuIo;

- HopManuaauwo;

- NpUBEAEHWE K CTaH4apTHOMY BUAY;

- MacwrabupoBaHue;

- 3anoNHEHNE;

- ayrMeHTaLuW;

- KoOWpoBaHwe,

7.5.9.2 OvyucTKa QaHHbIX

OuucTka paHHeIX BKNOYaeT B cebs vcnpaBneHue Wnwu yaaneHue HenonHbIX, HENPaBWMEHBIX UMK He-
peneBaHTHLIX AaHHBIX. OYMCTHA AaHHEIX MOXET BeINOMNHATECA HAa YPOBHE NpU3Haka, 3anncu N anemeHTa B
38BUCYMOCTU OT 0BCTOATENLCTB.

MeTofkl OUUCTKM AaHHBIX MOFYT BKNOYaTh B ceba:

- yaaneHWe NOBTOPRALWWXCH 3anucei (Hanpumep, NOBTOPAIWWXCH 3anuceil B pesynbrate ofbeuHe-
HVYA HaBopoB OaHHbIX);

- yoaneHwe W WcnpaeneHue 3anvced JaHHbIX C HENPaBUNbHLIMK 3NeMeHTaMu OaHHLIX (HanpuMep,
ucrnpaenelre opmMaTtos 4ar, yaaneHwe 3anuceid ¢ HenpaBMbHLIMK ANemMeHTamMu OaHHbIX U3 Habopa gas-
HBIX);

- yaaneHWwe nnu 3ancnHeHue OTCYTCTRYIOLWMX, UMK HyNeBklX 3NeMeHTOB AaHHLIX (HAMPUMEP, 3anonHe-
HVYE JaHHbIX L5 NYCThIX UMW HYNEBLIX ANEMEHTOB [aHHbIX; CM. «3anonHeHue gaHHbix» B 7.5.9.3).

7.5.9.3 Hopmanusauus, npuBeAeHWE K CTaHAAPTHOMY BUAY W 3anonHeHne

Hopmanu3auma aaHHeX. HaGopel AaHHBIX, KOTOpLIe MMeKT o4eHb GonbwuKe AuanailoHbl UMW CMeck
Mansix ¥ GONbLIKUX AUANA30HOB 3HAYSHWA, MOTYT NPUBECTU K TOMY, 4TO anroputmsl MO ByayT paccunteiBaTh
bonbluve Beca WY NepeoleHnBaTh NPUIHAKK, CBA3aHHbIe ¢ BONLWKUMKY ANana3oHamMu aHaqeHun,

Ons ycraHoeneHus obuwero avanasoHa ansa scero Habopa AaHHbIX MOXHO MCNONL30BaTh HOpManuaa-
LU0 NYyTeM MacllTabupoBaHua 3HavYeHndA 0o eqMHUYHOR HopMmbl, T. . oT 0 go 1.

MpwBegeHre gaHHeIX K cTaHgapTHOMY Bhay. [Ina gocTvieHus 3agaHHON NPon3BognTeNBLHOCTH HEKOTO-
peix anroputmoe MO aadHbsle JonxHbLl MMETHL ONpefeneHHoe pacnpegenenve. [ina nonyyenua Tpebyemoro
pacnpefeneHnsa MOXHO MCNONb30BaTk CTAHAAPTHLIE NpeobpaloBaHng AaHHLIX,

MpumMepsbl cTaHAapTHbIX NpeobpazoBaHuia BKKOYAKT cnefyoulee [7]:

- Standard Scalar; npeobpasosaHve, koTopoe cosgaeT Habop AaHHbLIX CO CPEAHUM 3Ha4YEeHUEM, PaBHBIM
HYM, U CTaHAEPTHLIM OTKNOHEHWEM, paBHeIM egnHuue. McnonbaoeaHue cTaHaapTHOro ckanapa obblyHo He
PEKOMEHOYETCA ANA Pa3peeHHbIX JaHHbIX;
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- MinMax Scaler: npeobpazoBaHue, KOTOpoe MaclLTabUpyeT kaxaoe 3HauyeHue Tak, YTobbl OHO Haxogu-
nock B 3agasHom auanasode o1 0 no 1;

- MaxAbs Scalar; npecBGpa3zoraHue, KoTopoe MacluTabupyeT Kaxaoe 3Ha4eHWe B auanasoHe o1 1 go —1.
3710 npecBpa3oBaHWe MOXHO UCMNONL30oBATL ANA PA3pPeXeHHbIX AaHHbIX;

- Robust Scalar: npeocBpa3zoearue, koTopoe MaclTabupyeT kaxgoe 3HavyeHne Tak, 4Tobkl oHO Haxogu-
Nnock B Npefenax MemKBapTUNLHOro AMana3oHa, T. e. Mexay NepeBLIM U TPETLUM KBapTunamu. 3To npeobpa-
30BaHWE MOMKHO WCNONL30BaTL ANA HaboporR daHHbIX ¢ BoNbILIWM KONWYeCcTEOM BbIBPOCOB.

3anonHenne fadHbix. Hexkotopolie anraputvel MO npeanonaraiot, 4To BCe AaHHbie ByayT NonHbIMm m
umetowmnmu cmeicn. OaHako 8 Habopax gaHHbIX YacTo OTCYTCTBYIOT 3HaYeHUs, KoTopbie MoryT BeiTe npea-
cTaeneHsl npobenamu, a He yucnamm (not-a-number, NaN) unw kakmmu-nuéo ApyriaMn 3HaYEHUAMK.

[na cTPYKTYPUPOBaHHLIX AAHHEIX (Hanpumep, TabnuyHelX OaHHLIX GO 3HAYEHWAMM, pPa3deneHHbIMK
3anATLIMKW) OAHUM M3 MeTOA0E BOopbOBI C OTCYTCTBYHIWMMW 3HAYEHUAMW ABMAETCH yAaneHWe BCeil CTPOKK
unu ctonbua ¢ oTCYTCTBYHLWNM 3HAYEHWEM. 3TO MOKET MPUBECTH K YOANBHWID BAXHLIX NPU3HAKOB WK
CO3haHuio paspemeHHoro Habopa gaHHbIX, KOTOPOro HEQOCTATOYHO ANA 0DyYeHwnA, Banvaauwum u TeCTUPO-
eaHna mogenn MO.

Opyron nogxod 3akn4vaeTcA B MCMOMbL3CBAHWW CTATUCTUHECKWX METOOOB ANSA BbIYMCMEHWA COOTBET-
CTBYHOUNX 3HaYeHM. OCHOBHbIE CTATUCTUYECKWME METObI 3aMNONMHEHWA BKMIOYAKT UCNONbL30BAHWE CREAHENO,
MednaHHoro, Hanbonee YacTo BCTPEYEIOLWErOCH MW 3342HHOIO NOCTOAHHOIO 3HaYeHus, T. e. (DMKCHpoBaH-
HOMO 3Ha4YeHus.

MpeobpasoeaHua AnNa CTAaTUCTUYECKOTC NOAXOAA K 3an0nNHEHWIO JaHHbLIX BKITHYAKT:

- Simple Imputer: npeobpaaoeBaHue, KOTOPOE MOXHO 3anporpaMMMpoBaTe 4N 3aMeHbl OTCYTCTBY LMK
3HAYEHWIA CPEAHUM, MEAWEHHLIM, Hanbonee YacTeIM UMK NOCTOAHHBIM 3HaYeHWeMm. CpeaHee 3HauyeHue u me-
OWaHy MOXHO MCMOMbL30BaTh TOMLKO ANA YWCNOBLIX 3HAYeHW, Torga Kak Hamwbonee 4acTo BCTpeYarlmMecs
3HaYeHWS W KOHCTaHTEl MOXHO MCMNONb30BaTEL KaK ANA CTPOK, Tak W ANA YACNOBLIX 3HAYEHWNA;

- lterative Imputer: mHoroBapuaHTHoe npeobpa3oBaHve, KOTOPOe OCYLIECTBNAET 3aMeHbl OTCYTCTBYIO-
LIKMX 3HAYEHMIA NYTEM UTEPATHBHOMO aHANKW3a AHAYEHWIA BCeX NPU3HAKOB B HaBope aaHHbIX.

7.5.9.4 AyrmeHTauma AaHHbIX

B HekoTopeIx cny4aax Habop AaHHeIX, nenone3yemeln ans MO, He MOXeT agekBaTHO NpeacTaenAaTe re-
HepanbHYK COBOKYNHOCTE OaHHLIX, MCNONB3YEMYIO ANA aHanwia W NporHO3MpPOBaHUE; TMNWYHLIM MPpUMEepOM
ABnAeTcd sbIBopKa C HEAOCTATOYHLIM MM M3DLITOYHLIM KONMMYECTBOM onpedeneHHbiX 0GLEKTOR U, COOTBET-
CTBEHHO, HecbanaHCUpOBaHHLIMW AaHHbIMKM. 3TO MOXET BbiTh pPe3ynLTATOM UCTOPUYECKOW cuTyauun, oby-
CNOBMNEHHOH YCUIMAMM MO 38WKUTE NePCoHankHBIX AaHHLIX UMK HeDONELW WM KONMWYECTEOM BCTPEYAKLLMXCS B
npupoge obbEKTOB € 3aJaHHOW XapaKTepPUCTUKON.

HecnocoBHocTe HaBopa paHHbLIX NPeAcTaBNATL reHepankHyH COBOKYNHOCTL NPM McnonbaosaHut MO
MOMKET NPUBECTU K TOMY, 4TO Mogdens MO He cmoxeT xopowo ob6obLaTe NPU UCNOMNL30BAHWKM SKCNNyaTauu-
OHHbIX A8HHbLIX UMK NONYYUT HEOAHOPOAHYH TOUHOCTE KNaccuduKkaumie ANaA pasHblX KNaccos AaHHbIX [8], uTto
npvBeAeT K COOTBETCTBYIIMM COLMankHEIM, NPaBoBbIM M 3TUHECKMM npobnemam, ecnv obDbeKkTaMmu Knaccu-
duKkaunin aenawTea nwoam [9].

AYrMeHTaUMA OaHHbIX YBENWYMBaET KONMUYECTBO MMM pasHoobpasue paHHbIX 3@ CYET NPUMEHEHUs K
UCXOAHBIM JaHHbiM onepauuin mofudukauun, fobasnerdus, npecbpazoBaHua, 3an0nNHeHWA UNK ux obbegu-
HEHWA.

TunNu4YHLIE METOALI aYTMEeHTaUWKY TEKCTOBBIX AaHHBIX BKMIOYAI0T!

- 3amMeHy CyLIHOCTel (HanpuMep, 3aMeHa CrnoB B NPeAnoXeHun CNoBaMy U3 Tex e KaTeropui);

- o6paTtHbll nepesoq (Hanpumep, NpeanoXeHue NepeBoguTcsl Ha Opyrol A3blk, a 3aTeM 3T0 HOBOE
npeagnoxeHue NepesoanTcs obpaTHO Ha MCXOAHBLIA A3LIK);

- 3aMeHy CMHOHWMOB (Hanpumep, 3aMeHa CroB B NPeAnoKeHun CUHOHUMAaMM);

- CryqanHylo BCTaBky (HAnpuMmep, NOWCK CNYYEaMHOIO CUHOHUMAE CryYarHoro cnosa B NpegnoxeHni u
BCTABKA 3TOM0 CUMHOHWMA B CNYYaiHYI0 NO3UUWIO B NPEANOKEHUN);

- cnyYalfiHylo NepecTaHoBKy (HanpuMep, cnyYyanHibIn Beibop ABYx CNOB B NPeANOMEHVI N NepPecTaHoBKa
WX MecTamn);

- cryyaliHoe yaanedue (HanpuMep, cnyyaiHoe yaanedue Nnpou3BonsHOro CNoea B NPeanokeHuu);

- HapylweHue nopsigxa crnefoBadns NpeanoxkeHnid (Hanpumep, MameHeHue Nopsaka NpeanoXeHui 8
absaue gns coaganns Hosoro abaaua);

- CO3AaHve NpeanokeHWA ¢ UCNOoNb30BaHVEM reHEPaTUBHON MOLENW;

- WaMeHeHve Oepeea 3aBMCUMOCTEN;

- VCKaMEHWe W BOCCTAHOBIEHWUE.
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TUNKWYHbIE METOAbL! ayrMeHTaurM Habopoe naobpaxkeHWd BKNIOYAOT:

- macwTabupoBanue: n3obpakeHwe yBenw4MBaeTCA UK YMEHbLIAETCs B pasmepax ANns co3/iaHuA Ho-
BOro naobpaxeHus;

- obpesky: BeibupaeTca YacTs uaobpaxeHus, obpesaeTca, a 3aTeM U3MEHSAETCA A0 UCXOOHOro pa3mepa
n3oBpankeHus;

- oTpaxkeHue: waobpameHue 3epkancHO OTPAXKAETCA NO FOPU3CHTaNW, BEPTUKaNW unu no oboum Ha-
NpasneHusam;

- BpaweHue: naobpameHne nosopadusaeTtca Ha yron ot 0° ao 360°;

- TpaHcdokauuw,

- BHECEHWe Wyma.

MeTtoakl ayrmeHTauum gng HabopoB ronocoBLIX AAHHLIX MOTYT BKMOYATh:

- pobaeneHwe wWyma;

- W3MBHEHWE CKOPOCTYH peyn;

- pesepbepaunio.

7.5.10 OBeanuunBaHue gaHHLIX

Mony4yeHHsle daHHbIE MOTYT COOEPKAaTEL NePCOHanksHLIE JaHHLIE, MOTEHUWAIBHO YIPOMAKLWWEe HAapYLWe-
HUO KoHhMAEHUMANEHOCTH CYEHLEKTOB JaHHbIX.

MpyMmepamu NepcoHanbHbIX AaHHLIX MOTYT CIYHWUTL:

- UMs;

- agpec;
agpec CETeBOro NMoaKMoYeHNs;
MEeCTONoNoKeEHWE,
BuomMeTpuyeckasn MHdOpMaLns;
pemorpadguyeckas nHopmauus;
YHUKaNsHBIA UOBHTUDKUKATOP, BKNOYAsA HOMEpa NacrnopTos WKW AaHHBIE KPEOWTHOR KapTel.

Obyuawllme, BanWaaLWORHbIe W TeCTOBbIE fdaHHble Ana npoekta MO, B KOTOpbLIX COAEPXATCA Nepco-
HanbHbleé AaHHbIE, OOMKHbI BbITh 06E3NUYEHBl B MaKCMManLHO BO3MOXHOW cTeneHu. Ecnu akennyaTtaunoH-
Hele QaHHBIE WCMONbL3YKTCA ONS Toro, 4Tobkl coenaTts BeiBoAdkl 0D OTAENbHBIX NIOAX, MOKET BOIHWKHYTE
HeobXoAWMOCTE UCNONL30BAaTEL NePCOHaNbHEIE AaHHEIE,

Mpumep — OpzaHuU3ayusa PO3HUYHOL MOP206sU XOYem OMKPLIME MPU HOBLIX Maza3iUuHa e Mezanosilce
8 3d6UCUMOCITIU OM MECMOonoIOMEeHUs] C80UX HbIHEWHUX knuenmoes. Opzanusayust umeem Basy daHHBLIX O He-
CKONMBKUX MLICAYaX KIUEHMOE U NnaHupyem Ucrons308ams anzopumm knacmepusayuu 0ns onpedenexus ayy-
wux mecm 6na Mazazunos. [na 3mozo op2arnu3alusn ebINnosIHAem 3anpoc k 6aze daHHLIX KITUSHITIOE 10 MOYMo-
BbIM UHJEKCaM U He UCronb3yem Hukakue dpyaue ceedeHus.

OBeannyneaHre — 37O NPOUECC yOaneHWusd, U3MEeHEHWA UMK OrpaHWYeHns SOCTYNa K NMepcoHankHBIM
OaHHBIM TakimM 0Bpa3om, YTo oHu Gonblie He MoryT BbITh CBA3AHLI C OAHUM MNW HECKOMBKUMM Nioabmu. Mpu-
Mepbl MeTogoB 06e3annymMBaHusa MOTYT BKNIOYATL!

- AHOHWUMMK3ALMIO,
nceBOoHUMN3aLMIO;

- yAaneHwe CBA3en;
arperupoBaHue;
audrpepeHUMansHY NPUBATHOCTb.

[JononHuTensHele ceeneHa ob oBeanuuneaHui gaHHblx cv. 8 [10].

7.5.11 KogupoBaHWe AaHHbIX

B anroputmax MO 0Bbi4MHO NpeanonaragTcsa, YTo daHHbIe OoMmKHbl BeiTe B “MCNOBOW hopme, B TO e
BPEMS KATEropWanbHbLIE OaHHLIE YacTo MPefcTaBneHbl TEKCTOBLIMM CTPOKamMu. KaTeropuanbHble OaHHbIE
MOXHO Npeobpa3oBaTh B YMCMNOBLIE AAHHBLIE C NOMOLLLIO KOAUPOBAHUS.

[Mpeobpa3cBaHrsa ANA KOAMPORAHKWA KaTeropuaneHeIxX AaHHeX BKkNoYakT [11]; [12]:

- OrdinalEncoder: npeobpaszoBaHne Habopa KaTeropuansHblX 3HEYEeHWW B NOPSAKOBLIM Habop Lenbix
uucen, T. €. oT 1 o n. HekoTopbie anNfOpUTMbI MALIWHHOMO 0BY4YeHUSA NpU BbYMCNeHWW BecoB B Mmoaenu MO
MOryT NpWaaBaTe cAWWKeM BonelWwoe 3Ha4YeHue NopAAKOBOMY HOMEpPY pesyneTara;

- LabelEncoder: npeo6pa3soBaHve HEYMCNOBEIX METOK AN LeneBoii NnepeMeHHoN B YACTOBLIE KaTErOpUMA;

- OneHotEncoding: npeoBpazoeaHue Habopa aHavyeHWin KATEropyil B MAccyB ¢ KaTeropuansHbIMUu MeT-
Kamu, NpeacTasneHHbIM1 B BUAE NPU3HAKOB M ABOWMYHBIX 3HEYEHWIA, KOTOPLIE YKA3bIBAIOT, COOTBETCTBYET NN
3annch 3alaHHOW XapakTepUCTUKE;
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- Get Dummies: npeoBpa3zoBaHWe KaTeropuarnbHbiX 3Ha4YEeHUH B Maccus hyHKUMA 1 ABOWYHBIX MHAMKA-
TOpoB. B 3aTom cny4ae dyHKUMM HAa3bIBAOTCA MWMKTMBHBIMK NEpEMEHHBIMW.

7.6 MNpegocTaBneHHe AaHHbIX

7.6.1 O6wme nonoKeHNA

Kak onuvcano 8 FOCT P 71484.1, npefocraBnedine flaHHbix 0BecrnevynBasT BO3MOKHOCTL MCNOoNb30Ba-
HWS NMOArOTOBNEHHLIX AaHHLIX ANA MawwHHoro ofyvenuns. MNepen npegocTaBneHWeM OaHHLIX OpraHu3agus
AcmkHa ybenwTees, YTO OHW COOTBETCTRYHOT BCEM 3adaHHLIM TpeboBaHuam. [NpeaocTaBneHune AaHHBIX MOMET
BKMHOYATE B cebA nepeaaqy WK nepemerleHme AaHHbIX U3 OHOR cucTeMbl B Apyryto. OpraHusaumna fomkHa
ofecneynTs CoXpaHeHMe KauecTsa AaHHbIX, eCnn Takas nepefada Unun nepemMelleHune Heobxoanmel.

7.6.2 MawwHHOe oDy4yeHue G yyuTenem

Mpw obyyeHnn ¢ yunTenem obydaowme gaHHele venonekayotea anroputMom MO gna coaganua moge-
nm MO, 3atem moaens MO npumeHaeTca K SKCnNyaTauvMoHHbIM AaHHBIM ANA NONYYeHWs COOTBETCTBYHILLWX
NOrMYBCKUX BbIBOOB.

7.6.3 MawwHHoe oby4eHue Ges3 yuyutensa

HecmoTpa Ha TO, 4TO HEKOTOpble MeTodbl MalwwnHHoro obydeHus Ges yuuTens wcnonb3yT obyyeHue
(Hanpumep, npu knacTepusaumn K-cpegHux), Modenk, kak Npasuno, co3gaeTcA Ha OGHOBE SKGNNyaTaunoH-
HbIX OaHHbIX, @ 3aTEM C € NOMOLLbI AENaTCA NOrM4eckue BuIBOAbl 06 3KCNnNyaTaunoHHbLIX AaHHLIX (Hanpw-
Mep, ONpeaenseTca NPUHAANEKHOCT 3aMUCH JaHHbIX K LeHTpouay).

7.6.4 MawwnHHOe 0by4YeHWe C YaCcTUYHbLIM NMPUENEYEHUEM YYUTENSA

MawwnHHoe oby4veHne, KoTopoe npedcTaendeT coboi rmbpwa mawwnHHoro obydYeHnA 6e3 yyutend v c
YYUTENEM M WCMONL3YET HepasMeveHHble oby4alolwmne gaHHbIe B AOMONTHEHWE K pa3MeveHHbIM obyYarolwmm
OaHHbIM.

7.7 BblBOA AGHHLIX M3 3KCNyaTauum

Habop gaHHbiX MOoXeT BuiTh BLIBEOEH W3 BKCMMyaTauun, korga B Hem Bonblwe HeT HeoBXOoAMMOCTH.
BblBOG GaHHBIX M3 3KCNMyaTaulM MOMKET BKMIOYaTk COXPaHeHWe AaHHbLIX 4NA NOBTOPHOTO WCNONL30BAHWA B
Byaywem, BO3BPAaT AaHHLIX UX PAcnopaaUTEnto UMK YHUYTOXEHWE OaHHbIX.

Ecnu ecTe HaMmepeHuWe NOBTOPHO MCNOMb3oeaTh HaGop AaHHbIX B Byayilem, opraHuaalua nomkHa obe-
CreuYnTb coxpaHeHue kadecTea HaGopa gaHHbIX, BKMoYas ero 6e3onacHoCTL M KOH(UABHUMANbHOCTE NioGbix
cyBHeKToB AaHHbIX. Kpome Toro, HeoBxoAMmMo co3AaThk M NPOBERWTE MOMHYI0 PE3EPBHYHD KONWIo HaBopa AaHHBIX.

MnaH BLIBOJA AAHHLIX W3 SKCNNyaTALMKW JoMmKeH BbiTh CoCcTaBneH Ana onpefeneHus yyacTeyoLEero B
HeM nepcoHana c pacrnpegeneHiem ponei u obssaHHoCTeil M AomKeH GbiTh PACCMOTPEH COOTBETCTBYIOLLMMK
3aUHTEpecOBaHHLIMU CTOPOHaMM.

8 MeToabl M Npouecc pa3MeTKu AaHHbIX

8.1 ObLme nonoxeHus

PasmeueHHble AaHHble WCNONb3YIOTCA B KadecTBe OByuvawowmx faHHblX Ans 3adad MallvHHOro
OBY4EHWA C YHUTENEM WNW C YACTWYHBIM NPUBMEYEHUEM YYWTENSA, TAKUX KaK KNAaccuhuKaluua u perpeccus.
FOCT P 71476 onpenenseT MeTKY Kak 3HAa4YeHWe LIeneBoV NMepeMeHHOW, NMPUCBOEHHOE HeOenvuMmomy ane-
MEHTY pasmeYeHHbIX BXOOHbIX [aHHbIX, @ pasMeTKy JaHHbIX — Kak NpoLect NpucoequHeHns K AaHHbIM onu-
catenesHon WHdopmauuK Bes BHeceHKsa Kakux-nubo nameHeHuih B camu gaHHele. Jpyrue hopmel pameTku
AaHHbIX BKNIOYMAT pasMeTky YacTeil nzobpaxeHusa nnu dparMeHToB peyu.

B HekoTopeix criydasx oby4alowme gaHHbe He CoaepXar MEeTKW ANs LenesbiX NepeMeHHsIX (Hanpumep,
uzobpaxeHns, obpasubl ayano), Torga Kak B Apyrux Crydasx MeTKn BKIOYaTcs unu moryT GeiTe onpegene-
Hbl HAa OCHOBE MONYYEeHHbLIX JaHHbIX (HanpuMep, rofoBbIe NpoaaXy Ha OCHOBe AAHHLIX O TpaH3aKUMAX, UCTo-
pus HeNnatexeil No kKpeauTaM Ha ocHOBE AaHHbIX 0 hUHAHCOBLIX onepaLuax).

8.2 MpuHLKUNbI pa3mMeTKn OaHHbIX

HomxHa bbITL paapaboTtaHa cxema DGY'—FEH WA pasMeTke OaHHbIX, YTODbl 8HHOTATOPLI-NIDAW U aBTOMaTH-
HecCkue CUCTEMBl PA3METKHM MO 3thPeKTMBHO HaY4YMTLCH NPUMEHATE €€ C rnpuemMnemMon TOHMHOCTLHD.

MoHATUA U TEPMUHOMOINA, Wcnonb3yemsie 8 cxeMe Dﬁy"-IEHHFI pasmeTke OaHHbIX, O0N#KHbI MCNOMNbL30-
BarbCH NOCTOAHHO,
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MeTki [OMKHLI MMETb YeTKO onpeaeneHHY ceMaHTuky, YTobbl pasmeTka 6bina NOHATHA kKak aHHOTaTo-
pamM-nioasm, Tak 1 ABTOMaTUYECKUM CUCTEMAM PasMEeTKN.

B npouecce paiMeTtki AaHHbIX O0MKHbI BbiTe NPEANPUHATL! Wark ANs MAHUMW3ALMKA, HACKOMNLKO 3T0
BO3MOKHO, NMIOBLIX haKTUYecKUX UNU NpeanonaraeMsix NpeaybexaeHii B OTHOWEHWA OTASNLHLIX ML MK
rpynn nuL.

8.3 MeTtognl pasmMmeTky QaHHbIX

MeToakl paamMeTkn JaHHLIX 3aBUCAT OT TUNA OAHHLIX U MOTYT BKINKIYATE PA3METKY 0DBLEKTOR, OrpaHuYK-
BaKOLLUA NPAMOYTONLHWK, PA3METKY KNIOYEBEIX TOUEK, CErMEeHTAaLMI0 3K3eMNIIAPOB, CEMAHTUYECKYHD CermMeH-
Tauuvo 1 pasMmeTky nocnefosartensHocTed. K o6bektam pasameTku [aHHbIX OTHOCATCA chneayrolme:

- paameTka u3obpaieHui: WUpoKko NpUMeHAETCH B HacToswee spems. OCHOBHbIE METOObEl Pa3MeTky
BKMIOYAOT pasMeTKy TOJeK, pasMeTKy pamok, pasMmeTky obnacTten, TPEXMEPHYIO pa3MeTKy M knaccudmkaym-
OHHY0 pasaMeTky. CyllecTByeT Takke MHOMECTBO cleHapues UCNoNb3oBaHWA, HanpuMep, ona obecnevyeHus
besonacHocTy, B 0BpasoeaHMM UNK NpY aBTOMETUYECKOM BOXOEHAW,

- PA3MEeTKa ronocoBbiX AaHHBIX: NPUMEHASTCA ANA Pacno3HaBaHWA ronoca, pacno3HasaHua roNnocoBkIxX
OTNEYETKOB W CMHTE3a peyn. [aHHbie MOryT COgepXaTe Pa3mMeTKy, COOTBETCTBYHLLYIO PONSM rOBOpPALLMX, Xa-
pPakTEpUCTUKaEM OKpYMXAKLWENW cpedbl, a TakKe MHOroA3bIYHYO pa3MeTky, NpocoguYecKy PasMeTky, CUCTEM-
HYH0 pasMeTKy, pasMeTKy aMOLUWKA, paaMeTky wyMa v T. a.;

- paaMeTka TeKCTa: BaxHbIA acnekT obpaboTkn ecTecTBeHHOM A3bika. [na obecnedYeHua BbiCOKOK Tou-
HOCTW NPOTHO3WPOBaHWA TEKCTOBLIE OaHHble MOMYT MMETh Pa3amMeTky CerMeHTauuM NpeanoMeHu, pasmMmeTky
CEMAHTUHECKUX CYKOEHMW, pasMeTKy Nepeeoaa TekcTa, pasmMerky aMouni, pasmMeTky NonuoHnYeckMx cnoe,
pasMeTky UMPOBLIX CHMBOMOB W T. A.

HecKkonbKo MeTOK AaHHLIX C PasHbIM COAEPHMMbLIM MOTYT HAXOOWUTBCA Ha pas3sHblX YPOBHAX PasMeTKu,
41O OBBLACHASTCA @BTOHOMHbIM (POpMaToM aHHoTauniA. Cnow pasmeTky Hag 0BkLeKToM MOTYT COCYLLECTBOBaTL
Kak eguHoobpasHblil cnocob nepekpecTHLIX CChINOK Mexay crnoaMu. 3To NO3BONAET He TONBKO UCNoNMb30BaTh
HECOBMECTUMBIE APYT C APYTroM CNoM, HO W UCNONB30BAaTE ankTepHaTUBHLIE METKM, B KOTOPBIX MCNONL3YIOTCSH
pa3aHble CXeMbl PasMeTKW ANA OAHCro U TOoro e obbekTa.

lMpumepsbs

1 Mpu pasmemke peyeebix OaHHLIX MOXHO UCMOML30€amb 00UH cnol dnsa aHHomMupoeaHus cobkimud,
gpeMeNU U npocmpaKcmea, a makke UHopMayuu o 2080pAUEM; @mopoll cnoli MOXHO UCNoNL308ame ons
aHHOmMmupogaHusa codepmumoao pevYeabiX cUusHanoe,; mpemur."t cnold MOXHO UCNoNb30aams dns dHHOMUpO8aHUA
HedonycmuMbiX pevesbix cuzHanos.

2 Mpu pazmemke eudecdaHHbIX:

- nepcoHamu u 06LeKmsl 8 audeo abIdensomca Yepes kmoveaol kadp,

- npedycmMompeHkl Memku dna noeedeHus, muna o6sexma, nona um. d.;

- yKasblgaemcs apemMs Ha4yana U OKOHYaHUus.

[aHHele MoryT 6biTe pasMeyeHsl BPYYHYH aHHOTaTOpOM-YENoBEKOM UMW aBTOMaTHMYeCKN C WCNOoNbL30-
BaHwvem nceegopasmeTki. MNceegopasmeTka — 3TO NPOLECC MCMONb30BaHWA oBy4YeHHOR Ha pasMeyveHHbIX
AaHHbIx mogenu MO gna npeackaszaHva METOK B Hepa3MedeHHsIX AaHHbIX. 3TO NpocToi U BeICTpeIA cnocof
PA3METKW OaHHBIX, 8 NCEBAORA3IMEeYEHHBIE JaHHbIE MOXHO MCMOMb30BaTH B KAYECTBE CNPaBoOMHOW MHhopMa-
LUK Or8 aHHoTaTopa-YenoBeka, YT0 MOXET NoMOYb NOBLICHTL 3NEKTMBHOCTL PeLIBHNS 380a4M PasMeTku.

8.4 Mpouecc pa3mMeTKW AAHHbLIX

8.4.1 OBwMe NONoOKeHUn

Ha pucyHke 5 nokasad TUNWYHLIA NPOLIECC pasMeTku AaHHbLIX, KOTOPLIA COOePKUT CTagui NOQroToBKA,
BbINOMHEHUA M BLIBOAA. [ina o6ecneueHns KaYecTBa pasMeTk JaHHbIX ONUCAHUE KaXKADN cTaauu NPpUBEAEHO
B842—-849.
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BuinonHeq1e pasMeTki PesynbTaTel paasmeTsn
MofroToREa K pasMerke P » PR

- ChRourikalMe paanaTen [ TISETAHOIKG IEAH PENETEN ]
¥

Hafiop nasHbx [P YUBETHIKEN [ PasnpegensHise 38,134 1o pameTrs ]

PazsaueHHsR
Hagr [AHHLE

VAHETRYMESTL ANR PaIMETEM [ KOHTPORL NEOUBCES PaaTH ]

N . L A W L

Pucynox 5 — lNpouecc pasmeTky AaHHbIX

8.4.2 Cneyndpuralum pasMmeTkm

Mpw BHEAPERWW pasMeTkM AaHHBIX NoapobHaA cneuwuKkaunsa pasMeTkM JaHHbIX A0MKHAa BKNYaTh
YETKME WHCTRYKLWK, NpUMEPHl U NPUMEYaHUA K paiMeTke.

7 MHCTpYKUMKM WCNONL3YIOTCA ANS NOACHEHWA ONpefeneHuidi MeTok W yKasaHWs KOMNOHEHTOB METOK,
TUMORB METOK K BCEX ONMepaLnil, MCNOMb3YeMbIX MHCTPYMEHTaMU N nnatopmamin Ans pasMeTki.

2 OonwHel 6bITE NPUBEAEHLI NPUMEpPL! ANA UNMIOCTPAUMK, KAK NPABUNLHO BbINOMHATE PA3MEeTKy OAng
HEeCTaHAAPTHBIX UMW CIIOKHbLIX CMy4aes.

3 B npumedaHuax K MapkuMpoBKe yKa3sbiBaloTca owmbkwn, koTopbix cnenyet naberats, ocobeHHacTH me-
TOAOB pasMeTkn i Tpebyembie AononHuTeNbHble MeToabl 06patoTku. QLNBKKM MOKHO PA3NENWTE HA HECKDNb-
KO TWNOB, HanpumMep:

- NOXHOOTPUUATENbLHAA Pa3mMeTka (HanpuMep, 0BBLeKThI, KOTOPkIE AOMKHEl BbITe MapkupoBaHe! B NPo-
LEecce NPOBEPKWA, HEe HAWAEHKI);

- NONKHONOMOKUTENBHAA PA3MeTKa (HanpumMep, MapkupyrTcs 06bekTEl, KOTOPLIE CreayeT UCKIKYNTL B
npouecce NpoBepkK);

- BbIXOG 3a rpaHuUel gManasoHa (HanpyuMep, MeTkW, KOTOpble He COOTBETCTBYIOT TpeboBaHuAM Unv Bol-
X0OAT 3a rpaHuLbl pasMeTKH).

Kpome Toro, cneumndukannm paameTki JONKHbl BKNIOYATL ONpefeneHiue COOTBETCTBYOWMNX PONen U nx
0bAzaHHOCTERA, OXUAZEMOID BpEMEHW DA3MEeTKN AaHHEIX, TpeDOBaHWA K TOYHOCTK, a Takke TpeboBaHni Kk Des-
ONacHOCTH W KOH(PWOEHUWMaNEHOCTU faHHbIX.

8.4.3 Ponu y4acTHHMKOB NpH pazMeTKe

K npoueccy pasmeTky 4aHHBIX OTHOCATCA CNeayioLMe ponu;

- 8HHOTATOP-YENOBEK BLINONHAET (HaKTUYBCKYI0 PA3METKY [aHHbIX;

- KOHTpOnep NpoBepsieT BCE METKW Miv BbIDOpPKY MEeToK ANS KawOow Nopumu OaHHbIX, pa3mMeqeHHbIX
aHHOTaTOPOM-4eIOBEKOM,

- MeHedXep — OTBETCTBEHHOE NUUO, BEINGMNHAKLWEE PONb pacnpegennTena paboT no pasMeTke, pyko-
BOAUTENSA rPyrsl KOHTPOMNEPOB N0 KAYECTBY W PYKOBOAWTENA aHHOTATOPOB W KOHTPOMNepos.

8.4.4 NHcTpyMeHTLl MNK nnatdopmel ANA pasMeTKH

BelGop MHCTRPYMEHTOB W NNaTtdopM ANA PasMeTKW MOXET OCYLWecTBNATEEA S0 obydeHua mogeni MO w
MOMET BKMOYaTh MCNoNb3oBaHue oBnavHbix cepBucoB. MHCTpyMeHTbl U nnatdopmbl ANA pazmMeTkn JoMmKHbI
COOTBETCTBOBATE BCEM TpeGoBaHMAM K AaHHbiM. MHCTPYMEHTRI M nNaTdopmMel AN pasMeTky OOMKHL nog-
OEMKUBATE OCHOBHLIE (DYHKUMK, B TOM YMCne:

- obecneveHne Tpebyemol NPOW3BOOWTENEHOCTW NNaTOPM W MHCTPYMEHTOB, a Takke COKpalleHwe
owWwnbOoK, CoBepwaeMbIX aHHOTATOPaMU-MIOgEMW;

- yNpaeneHKe 3anucaMm M OTCNEXVBAEMOCTE KaXO0ro aHHOTaTOpa-Yyenoseka;

- CO30aHWE COOTBETCTBYIOLLMX DYKOBOOCTE NOMNL3OBATENS M PYKOBOACTE MO 3KCNMAYATALMM.

8.4.5 NocraHoBKa 3apayn pasMeTKun

0na paznuyHeIX 3aaay MalwuvHHoro obyveHns v TpeGoranui K obyy4exnio mogenw MO 3agava paszmeT-
KM OaHHbLIX MOXET BKNHOYATE KNaccMUKaUW, pacno3HaBaHne M cermMeHTauuio. Mpexne Yem NpUCTYNUTL K
pa3MeTke OaHHbIX, HeoBXoQUMO YeTKO ONpeaeniTL OCHOBHLIE 3adaqK pasMEeTKN JaHHbIX, BKNOYAS on1caHue
cueHapues, mogenu MO 1 ee UCNONL3IDBAHWS, 3 TAKKe MHAPOPMaLUIO O A3HHbLIX.

HeoBxoaumo onpeaennTk LieNk 3a7a41 MApKMPOBKW AaHHEIX W PYKOBOACTBOBATRLCA el AnA obecnede-
HUA 3thhEeKTMBHOCTY pe3ynbTUPYWERn mogent MO,
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8.4.6 PacnpepgeneHune 3aaay no paiMeTke

3apnaqn no pasMeTke AaHHbIX CNeayeT pacnpefeniTh Mexay pasHbiMW KoMaHdamu B COOTBETCTBUM G
pasHBIMK OpraHM3aLMoHHBEIMK Noaxoaami. Kak npasuno, BeIGop opraHu3alLoHHOro NoAXoAa K pasMeTke AaH-
HbIX 33BMCWT OT CNOMHOCTW W pa3Mepa oby4arlMx AaHHbIX, HeoGX0QUMbIX 3HaHWA B NpeaMeTHOR oBnacTu
1 CTENEHK NOHUMAaHWUA 3a4a4 MaWKUHHOTO 0ByyeHWA KOMaHOaMK, Ha3HaYeHHbIMU 4NA PpasMeTku AaHkbix. [ns
pa3HblX 33034 PA3METKH OaHHBIX MOXHO MCNONB30BATE PA3HLIE OPraHU3aUMoHHLIe NOAXOLE!, Kak NOKa3aHo B
Tabnuue 1.

Tabnuya 1— NpMMEHMMOCTE Pa3nuYHbIX OPradnM3alMoHHbIX MOOX000B8

OpraH1aaunoHHEE

i 0kt 3anaqv pasMeTky DaHHbIX

BHYTpEHHAA pasMeTka 3apauu, Tpebylowme IHaYMTENLHOTD 3HaHWA KoHTekcTa aanayu MO, anroputMmoB
W [3HHbIX;

3a0aum, B KOTOPbIX WMCNONL3YIOTCS BLICOKOMYBCTBHUTENBHLIE KOHMAEHUWANbHEIE
[aHHBIE (HanpuMep, (PMHAHCKI, 3 paBooXpaHeHne, HauWoHansHas 6e3o0nacHoCTb);
3a0a4M NOBLILWEHHOIO PUCKa;

3anauu, Tpebyioline BeICTPOro BhINONHEHWS;

Jadaun, KOTOpbie MOrYT BbITh peweHbl 3a CHET MMEHILWXCA BHYTREHHWX peCypCoB

AYTCOPCUHIOBARA PA3METKA 3ana4n, B KOTOpBIX Menonk3yoTes Gonslwuue Habope! 0By4aaLMx faHHeIx, Tpebyro-
LLlMe pecypcoB, NPEBOCXOAALLINX Te, KOTOPbLIe A0CTYMHbI AMNA BHYTPEHHeH pazMeTKX;
3afaqn, rae faHHBIE He SBMNAKTCA BhICOKOYYBCTEUTENBHLIMM,

3afayqyn C yMepeHHeIM 1 HU3KMM DUCKOM

KpayncopcuHrosas paameTka 3agayqv, B KOTOPLIX 4ONycTUMO NyBnvyHoe ucnonskaoesaHue Habopa AaHHbIX;
jafayn, B KOTORBIX boneswoe paaﬂmﬁpaame aHHGTaTOpOB-H}OJ]eﬁ nonesHo ansa
npoexTa;

Jdda4y, KOTOpPbIE pEWAT OpraHM3auii C orpadHn4eHHbIM 6!O,|D,JIEGTOM Pa3IBUTHUA]
safa4n, Tpebyiowmne BoNLWOre KONMHECTBa aHHOTaTOPOB-NICAER ANA CoBNoaeHnA
orpaﬂuqenuﬁ Nno BpEMEHK,

3afasqu ¢ HM3KMM YPoBHEM pucKa

8.4.7 KoHTponk npouecca pa3mMeTku

KoHTpone Ka4yecTea npouecca pasMeTkn JaHHbIX MOXHO BeINONHWTE B 4Ba 3Tana: Npu NepeoHa4ansHou
pasMeTke OaHHLIX U NpKW Nocnenylel Nposepke KavyecTsa OdaHHBIX.

Ha HadansHoM aTane pasMeTky AaHHbIX cneuWManucTbl JOMKHE! NPOaHHOTMPOBaTL AaHHbLIE B CTPOroM
COOTEBETCTBUMU C MHCTPYKUMAMU NOC pasMEeTKe W NPELCTABMTE OTUET O KAYECTBE Pe3ynsTaToE pasMeTku nocne
CaMOOLBHKN.

Ha sTane nposepku KayecTsa OaHHbIX KOHTponepb BbIGOPOYHO NpoBepsloT obpasubl pasMevYeHHBIX
OaHHbIX, YToBElI yBeauTLCA, YTO OHW COOTBETCTBYHOT TpefoeaHuaM. Ecnu suibopka He cooTeeTCTEYET Tpebo-
BaHWAM, AAHHLIE MOFyT ObiTh BO3BpaLUEeHbl Ha fjopaboTky.

8.4.8 NpoBepkKa Ka4yecTBa pe3ynLTAaTOB PAa3METKH

Llens npoBepku KavecTea pasmeTkn — ybeauTbCA B TOM, 4TO pesynbTaTthl pa3MeTKW AaHHbIX COOTReT-
cTBYOT TpeboraHuaM, Cneayer y4uThiBATb TAKWME XAPAKTEPUCTHUKM KA4eCTBa NAaHHbLIX, KaK aKKypaTHOCTL, TOH-
HOCTb, NOMHOTA W COrNacoBaHHOCTL. MpoBepka KaYecTea PesynLTaToB Pa3MeTK AaHHbIX MOKET BKMIOHaTL:

- CNNOLLHYO NPOBEPKY;

BIBOpPOYHYID NPOBEPKY PE3YNLTATOR;

- 3KCMNEpPTHYH OLEHKY W OLEHKY CO CTOPOHBLI MEHeKepa;

- NPOBEPKY HECKONLKMMMK KOHTpONEepamun ¢ nocnegyowein akcnepTHOM NPOBEPKON M OLEHKOW MeHes-
wepa.

Bribop cnocofa NnpoBepk MeTOK AaHHbIX OOMKEeH ONpedenaTeCA B COOTEETCTBUMN C UCMNOMb3yeMbIM Op-
raHn3aUuoHHLIM NOAX0O00M W PUCKaMK, CBA3aHHBIMY © 2aaaden MO.

BHYTpeHHAA pa3meTka: B JaHHOM Cry4Yae OpraHv3auus 8 MakCUManbHOW CTENEHW KOHTPONUPYeT npo-
Uecc pasMeTkn W Keanwdukauwio aHHoTatopoB. 3agaqn MO ¢ BbICOKMM ypoBHEM pucka moryT TpeboBaTb
TWaTeNns-HoN NPOBEPKW PE3ynLETaToB pasMeTkK, TOr4a Kak NpoBepka peaynstatoB pasmeTku ana sagad MO ¢
HW3KMM YpOBHEM pUCKa MOKET BKIMKOYaTh npoeepky oT & % o 10 % pazmeyeHHbIX OaHHbIX.

AyTCOPCMHIOBaA PA3METKAa: B AaHHOM CRyyae opraHu3auuns He MOXET HanpaMy KOHTPONMpoBaTk Npo-
Lecc pa3MeTkn UM keanuukauuio aHHOTaTOPOB, HO MOXET yCcTaHasnuearts TpeboBaHWs K UCMNONHUTENSM.
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Ecnin pasmerka AaHHbiX Nepefaetcs TPeTeMM NWUAaM, To opraHW3auni crneqyeT npumMeHsTs Bonee cTporuii
NPOLECC NPOBEPKY Pe3ynbTaToB PasMeTkn Aaxe AA NPOEKTOB ¢ HU3KWM YPOBHEM pPUCKA.

KpayacopcvHroBas pasMmeTka: B AaHHOM crny4ae aHHOTATOPaMW MoryT BbiTe BOMOHTEPHI, KBanuduka-
LUMA KOTOPbIX HEW3BECTHA opraHu3auuy. Ecnu KpayncopcuHroBaa pasMeTka UCNonb3yeTea ANg 3a0ad ¢ HM3-
KUM YPOBHEM pUCKa, TO OpraHM3alLiM CregyeT paccMOTPeTh BO3MOXHOCTL CTPOroi NPOBEpPKW Pe3ynkTaTon
pa3METKN OaHHBIX.

Moagxoakl K (hoOpMUPOBaHKID BLIGOPKW ANA NPOBEPKA Pe3ynsTaToR PaaMeTkl MOTYT BKIIOYETS!

- cnyyarHyo BeIBOpKY: NPOBEPSAETCS chydYanHo oTobpaHHas YacTb PA3MEUEHHBIX [aHHbIX;

- cTpaTupUUMpoBaHHYHO BbIBOPKY: NPOBEPSAETCA CNy4anHo oToDpaHHas YacTb PasmeMeHHbIX JaHHbIX
OT KaKaoro aHHoTatopa;

- CMMowWHas NpoBepka: MPoBepAeTCs BECh PA3MeYeHHbIN HaBop aaHHbIX.

Mpumeyanue — Wucopmayuo o BuiBOpe cOOTBETCTBYIOWEA uacTh obpaslyoB Ans Mposepkd cM. B
FOCT P MCO 2859-1.

Hesasmcumo OT TOro, KaKOW NOAX0A K NMPOBEPKe Pe3ynsTaToB pasMeTKn 4aHHblx MCNONb3yeTcs, cTaHgap-
Tkl NPOBEPKKM JOMKHE! DbITE COrMacoBaHHEIMIN 1 COOTBETCTBOBATEL cneyvdkaumam v TpeboBaHnam pasmeTku.

8.4.9 MepecmoTp pe3ynsTaTOB pasMeTKH

PaameueHHbie AaHHbIe, NPEAOCTABNEHHbIE AHHOTATOPAMM, MOTYT BbiTh NEpecMoTpeHsl W3-3a npobnem
c kaqecTsom. CyLLecTBYeT MHOKECTBO METCA0B 0DHApYXKEHNA 3K3EeMNNAPOE C HENPABWUIbHON Pa3METKDN B
Habope AaHHex, OBWKWIA METOL HaA3LIBAETCH NEPEKPECTHON NPOBEPKON.

Mepebiid War — pasgenyTe ofydawlive AadHbIe Ha N JacTeid. Ona kaxnol U3 n vyacteid mogens MO
oby4aeTca Ha ocTanbHbiX N—7 vyacTax. 3arem ata obyvyeHHas MoJent MCMNoNL3YeTca ANnA NPOrHO3aMpPOBaHKUA
METOK UCKNIOYEHHBIX YacTel. Ecnu ata ofydyeHHan Moaent NpeackasbiBaeT 3K3EeMNNAp Kak nprHagnexallmim
K OpYrol MeTke, OTMMYHOW OT MEeTKM 0ByYarLMx JaHHbIX, TO 3TOT 3K3EMNMAP ¢ BbICOKOW BEPOATHOCTLI ByoeT
HenpaeWEHO pasMedeH aHHoTaTopamu, 3aTem TOT e Npouecc BeINONHAETCA ewe n—1 pas, npu atom n—1
MOOENM MawuHHoro oby4eHus oBydaloTca Ha OpYTMX MCKNIOYEHHBIX YaCTAaX, M KaXaas Modenk UcnoneayeTca
OMNA NPOrHO3MPOBAHWUA METOK HA UCKMKYEHHBIX YacTAX. 3aTemM MOXHO NPOBEPUTE BCE 3K3eMNNApLI B pasMe-
YeHHbIX 0By4aoWmMx AaHHbIX M OTUNETPOBATE SKIEMMNAAPLI C HECOBNAAAKWMMIU METKaMKU. 3TH 3KIEMNNAPbLI
MOMHO BEPHYTE aHHOTATOpaM 475 NPoBepkM 1 gopaboTku,

Onsa ynpaeneHnsa M3MEHEHWAMK B AAHHLIX, NP NEPECMOTPE pasMeYeHHbIX OaHHLIX CNeayeT CoXpaHATk
KaK UCXoOHbie, TaK WU UCNpaBneHHble daHHbie. Kpome Toro, AonkHbl B6ITh 3anucads BpemMeHHas MeTka U nMs
cneuwanucTa, BHECLLErD W3MEHEHWUS NPW Kax40M NepecMoTpe.

9 Ponu y4yacTHUKOB

9.1 O6wme nonoxeHunA

CornacHo MOAENK KU3HEHHOTO LUMKNa AAaHHBIX YHacTHUKKM npouecca ynpaeneHWAa Ka4yecTeOoM AOaHHbIX
ansa MO MOTYT BBITIONMHATE Pa3HBIE PONK, BKNKYaA PONW NNaHWPOBLLKWKE OaHHBIX, CO34aTens JaHHbIX, CE!OP-
WK1Ka daHHblX, CreuwanncTa no NoaroToEKe aHHeIX, PACNOPAOWTENA OaHHBIX W NONLI0OEBATENA AaHHBIX. Ponu,
ONCaHHble B HACToALWEeM CTaHOapTe, He MCKMDYatoT Opyr Opyra, T. €. oOdHa CTOpOHa MOXeT UrpaTek HeCKONbKO
ponei B AaHHOM npolecce. Hanpumep, coapgaTtens AaHHbIX TaKke MOXET BbiTh pacnopaguTenem JaHHbIX.

9.2 MnaHupoBWMWK AaHHbBIX

MNaHMpPOBLIWE OaHHLIX — CTOPOHAa, OTBETCTBEHHAS 38 NPOUECT NNaHWpOBaHWA JdaHHbIX (CM. B 7.3).

9.3 Cospgartent OaHHLIX

Co3parent AaHHbIX — CTOpPOHA, KoTopas CbCIDMprET OaHHbIE W MOMET MMETEL Ha HUX onpegenedHoie
npaea (Hanpumep, A0CTYn, UCNonb3oBaHWe, MAMeHEeHWe, COBMeCTHOE ucnons3osanue ). Cosaarenem JaHHbIX
moxeT ObiTh CbH3HLIEGKOe nuyo. Cospgatens AaHHbIX MOXET HanpAmy nepefaeatt daHHbLIE NONB30BATEND
O8HHBIX UMW NPOMEXKYTOYHON CTOPOHE, HANPUMEP PacnopAgUTEN0 aHHLIX,
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9.4 COooplMK AaHHbIX

CﬁDPLLI.HK AdHHBIX — CTOPOHEA, KOTOPaHA KOMNINeKTyeT HaﬁOpbl AaHHBIX 4N seInonHerus 3agad MO wiw
aHanuTUKKM B COOTBETCTBMM C TpeboBaHWAMMW K daHHbIM. COOPLIMK OaHHbIX MOXET BbITe BHYTPEHHUM MU
BHELUHKWM. CﬁOpLLl,l“II{ AaHHbIX MOXET OTBEEYaTh 3a NpefocTaBneHle AaHHbIX B onpeaeneHHod dopMe.

9.5 MHxeHep QaHHbIX

WHxeHep naHHbIX — CTOPOHA, KOTOPAasA OTBEYaeT 3a NOAroTOBKY NONYYEHHbIX AaHHbLIX, 4ToBL! yaoBneT-
BOpUTE TpeboeaHuam 3anaqm MO unu aHanuTuku. VIHKeHepsl aHHLIX MOTYT BhINOMHATE PA3MEeTKY AaHHbIX,
WCNoneL30BaTE NOKasaTend KadyecTsa JaHHbLIX M NPUMEHATE Npouecchl YyYlleHna KavyecTsa gaHHbIX. WHxe-
Hepbl OaHHbIX 0BLIMHO UCMONL3YKT UHCTPYMEHTLI U HABOPL! UHCTPYMEHTOR ONA BLINONHEHUA cBoMX 0BaA3aH-
HOCTEN.

9.6 PacnopsaaunTent AaHHbIX

PacnopsguTtens gaHHbX — CTOPOHA, MMEIDLAs pPWAWYECKMe NOMHOMOYWS pa3pelwaTk OpYrvM CTo-
poHam oBpabaThiBate AaHHble. PacnopaguTens AaHHLIX MOXET MCMNONb30BaTh COrMalleHus 0 COBMECTHOM
WCNoNb3oBaHWK AadHbIX, KAk onvcado B [2], Ans posenedus TpebosaHWid A0 nonb3aoeaTeneil naHHbix. Pac-
NOpPAOVTENE AaHHBIX MOKET BLINONHATE APYTME Ponu, HanpuMep: co3gartenk gaHHbIX, COOPLWWK JaHHBIX 1w
WHKEHEP OaHHLIX.

9.7 Monb3oBaTent gaHHbLIX

[Monb3oeaTens AaHHBIX — CTOPOHA, YNONHOMOYeHHas MCNoNb30BaTe AdHHbIE NC4 HPUOMYECKMM KOH-
Tpornem pacnopsanudTens AaHHbIX. MNonb3oBaTeny AaHHbIX MOryT BbINONHATE ApYrie ponu, HanpuMep nna-
HWPOBLUMK OaHHbIX UMW WHKEHep AaHHbIX, B HEKOTOpkIX Ccly4asx pony cosgartens OaHHbIX, pacnopsguTens
AaHHBIX W NONb30BATENA AaHHLIX BLINONHAKTCH B OAHOW OpraHu3auun.

10 Mpouecc ynpasneHusl KA4eCTBOM AaHHLIX AN MAaLWMHHOrO 06y4eHus
C 4YacTUYHbLIM NPUBEYEeHNEM YYUTENS

10.1 Obwume nonoxeHUA

OByyauMe gaHHbIe, UCNONb3yeMblie ANA MAWWHHOMO 0ByyeHus ¢ yuutenem, TpeGyloT pasMeTky, 4to
MOXET 0Ka3aTbCa AOPOrocTOAWMM npoueccom npu pabote ¢ Bonbwwmy obbemamn oGyyalowmx gaHHbIX.
HepocTaTkom 0By4eHUA ¢ YACTHUYHBLIM NPYMBNEYEHEM YUUTENA ABNAETCA OrpaHWyeHHOCTL CreKTpa ero npH-
MeHeHuA. Mpu 0ByYeHUM ¢ YaCTUUHEIM NPUBNEYEHWBM yuWTens Heobxoaumbie obyqalollne AaHHbIE BKMO-
YT AaHHbIE [N MAMHHOTo oBydeHus kak Bes yuuTens, Tak u ¢ yuutenem. Kak npasuno, OHM coaepxar
HeGonkWoe KoNMYECTBO pasmMeYeHHbIX 4aHHbIX M BonblUOe KONMYEeCTEO Hepa3MeYeHHbIX OaHHbIX. PasmedeH-
Hble daHHbIe MOXHO WCNoNb3oBaTh 4N PAa3MEeTKN HEPa3MeYEHHBIX OaHHLIX.

10.2 PopmupoBaHve TpeboBaHWUA K QaHHLIM

Mpouecc hopMupoBaHra TpeBoBaHKiA K AaHHBIM ANA MALUMHHOMO 06YYeHMA ¢ YACTUYHLIM NPUBNEUEHM-
eM YYUTEenNs [OMKEH BKAUYaTh ONpe/eneHue XapakTepucThK U NponopLMA PA3MBYEHHBIX U HEPa3MBUEHHBIX
AaHHBIX, B JONONHEHWE K PEKOMEHAAUMAM U3 7.2 BakHbl CIIeayoLWe acnekTb:

- KAYeCcTBO PasmMeyeHHbIX OaHHbIX;

- cBanaHcHpOBaHHOCTL METOK AaHHbBIX MEXOY PA3NUYHBIMK KAaTeropusiMu;

- pacnpefeneHue HepasmedeHHbIX AaHHbIX.

10.3 NnanvpoBaHwe paboTkl ¢ OaHHLIMMK

[MnanwporanHune paﬁOTbi C OaHHBIMW ON9 MalWHHOIO Dﬁy“-&ﬂHlﬂﬂ C YEaCTUYHBIM NpUBaNeYeHnem yHYuTens
OOMKHO OXBaTbiBaTh Kak pasmMeqyeHHbIe, TaKk W HepasmeyeHHble AaHHbie. [Ina mMalwuHHoro UﬁyLIEHHH C 4a-
CTHUYHBLIM NPUBAEYEHHUEM YYMTENA npouecc NnaHupoBaHuda onucad B 7.3. Kpome Toro, BaxHbl cnegywlliue
acneKkThkl:

- NnaHupoBaHWe UCTONHWUKOB KOMNNEKTOBAHKUA Haﬁopoa AaHHBIX]

- NNaHWupoBaHWE NPpOBEPKKM KaYeCcTBa PaaMeYYeHHBIX OJaHHbIX,

- NnaHuposaHve Nponopury padmMeyeHHbiX 1 HEPA3IMEYEHHBIX JaHHbIX.
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10.4 KomnnekToBaHWe faHHbIX

Ans mawwnHHoro obyYeHus ¢ 4acTUYHBIM NPUBMEYEHMEM YHYMTENSA NMPOLECC KOMMNINEKTOBaHWA SaHHbIX
onucad B 7.4.

10.5 MoaroToBKa AaHHLIX

Ons mawnHHoro oByyeHns ¢ YacTUYHBIM NPUBNEYEHWEM YUMTENS NPOLUECE NOLATOTOBKK AaHHLIX BKIHYA-
eT dhopMupoBaHiie Habopa faHHbIX W aHHOTHUPOBaHKWe AaHHbIX, Kak onucaHo 8 7.5. O4MCcTKa AaHHbIX, 06e3nu-
YMBAHWE OaHHbIX W BeIDOPKa OaHHbIX Ans 0ByYeHus ¢ YacTWYHbIM NPUBIEYEHVEM YYUTENA 3aBMCAT OT TOTO,
KaKkue gaHHele 0GpabaTtLIBaloTCA: pasmMedeHHbie UMK HepasMeYeHHbe.

Kpome Toro, Ana HepasmedeHHbIX 0AaHHbLIX MOMHO BEIMUCTIUTE CXOACTEO BLIGOPKM HEepasMedeHHbIX AaH-
HblX C pasMe4eHHLIMA JaHHBIMK, YTOBb! yOanuTe HepeneBaHTHbIE HepasMeyeHHble daHHbIe.

Koraa Boibopka gaHHbIX MCNONk3yeTcs AnA 0By4eHWs C HacTWHYHBIM NPUBMEYEHNEM YYUTEns, obbivHO
WMEETCH MEeHbILE pasMeyveHHblx AaHHbIX W Bonblue HEPA3MEYEHHbLIX AaHHbIX. BakHO KOHTPONWPOBATL KOnu-
YECTBO MCMNONb3yeMbiX HepasMedeHHbiX AaHHbix. CnenosarensHo, ecni KonnyecTBo HepasMmeveHHbIX [aH-
HbIX CMWLWKOM Benwko, moxeT notpebBosaTeca oTobpaTe HepasMeyeHHble AaHHble M CPOPMUPOBAaTE M3 HUX
6onee penpe3eHTaTUBHYIO BeIGOpPKY.

10.6 MNpepocTaBneHne AaHHbLIX

Onsa obyyeHnsa ¢ HACTUHHEIM NPUBNEYEHWEM YYUTENA NPUMEHASTCA NPOLece NPefocTaBneHna JaHHbIX
LA pasMmedeHHbIX U HepaiMeyeHHbIX AaHHbIX, DNWCAaHHbLIA B 7.6.

10.7 BoiBOog AaHHBIX U3 3KCNNyaTaLWK

MNMpouecc BLIBOAA M3 3KCNNYyaTaLny gaHHbIX, NCNoNbL3yeMbIX 4nA oby4eHns ¢ YacTUYHBIM NPUBIEYEHNEM
YYUTENA, ONUCaH B 7.7.

11 MNpouecc ynpasneHna Ka4yeCTBOM gaHHbLIX AnsA DﬁyHEHHH C nogkpenneHuem

11.1 O6wwe NoNoXeHUA

[Onsa obydyeHns ¢ nogkpenneHWemMm OaHHble reHepUpyTcA B nNpouecce obydeHns. B aTom paspene wc-
nonb3yetca npumep HecnunoTHoro asToMoBuns, 4Tobbl NPOMNMOCTPUPOBATE NPOLECC YNpaBneHywa Kaqe-
CTBOM flaHHbiX AN 0BYyUYeHUs C NOAKpenneHnem.

11.2 DopmupoBaHue TpeGoBaHWA K OaHHBLIM

Mpouecc dopmupoBarva TpeboBaHuii K JaHHBIM gns oOy4YeHnsA ¢ NogKpenieHieM OO/PKEH BKIOYaTh
cneaywllee;

- oBbbekT 0by4eHus C NogKpenneHeMm;

- HeoBxoauMoe KONMUYEeCTBO reHBpUPYEMbIX OAHHBLIX;

- NpaBuna reHepayun aHHbIX.

11.3 MnasupoeaHue paboTkl ¢ AaHHLIMKA

B pgononHveHne Kk pekomeHgauusm u3 7.3 Ba¥HO CNNaHMPOBaTh CO3OaHME OKPYXEHWA AN reHepauum
JdaHHbIX, KOTOpOe OXBaTblBaeT NpaBWna, XapakTepUCTMKA areHTa U OKpYXeHWs, (YHKUWIO Bo3HarpaXgeHus
ana obyyeHis ¢ NogkpenneHuem.

Mpu nposeaeHUn 0ByueHUs ¢ NOAKPENNEeHemM NPOLECt NNAHUPOBAHIUA NAHHBIX OTCYTCTBYET, NOCKONBKY
[aHHbIE TEHEPVPYIOTCH B XoAe 0Gy4eHus.

11.4 KomnnekToBaHWe AaHHLIX

3apnaun Uﬁy‘-IE.'HHFl C NOAKPENNEHUEM, Kak npasuno, He TpebyT npeasapuTenbHOIO KOMNNEKTOBEHWUS
OdHHbIX, OHW rEHEPUPYIOTCA BO BpeMSA OGYHE'HHﬂ AWHaMKU4Yeckn NnocpencTeoM HENPEPBIBHOMD B3aMMogencTBMA
Mexay areHToM 1 OKpYIKeHWEM. FeHepupyerurble OaHHbIe BKMNIOYAT B CebA MaMeHeHUe COCTOAHUA OKpY#eHUs,
MHOKECTBO NPEANPUHATEIX areHTOM OEWCTEMA M COOTEETCTRYIOLLME 3HAYEHWH BO3HATPaXOEHWI. CI’EHBDHDD-
BaHHbIE OaHHbIE obbluHO He Tpeﬁymr AOMNOMHUTENLHON py'-‘tH{)I:! pasmeTkM.
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11.5 MNoaroToBKa AaHHbIX

11.5.1 OBwwi npouecc

Mpouecc NoOAroTOBKW AaHHLIX ANA oby4yeHUa C NoAKPenneHWem COCTOMT M3 YeTbipex 3Tanoe, KoTopble
OomkHbl BbITE cNeuuansHo paspaboTaHbl AN pasnuyHbIX 3a0ad obyyYeHus ¢ nogKkpenneHuen.

a) MpoexkTuposaHue gelnctani areHTa. [lomkeH BbiTh CNpOeKTMPOBaH Habop AeNCTBUK, NpeanpuUHKUMmas-
MbIX MPK B3aUMOLEACTBMN areHTa v okpyxeHuda. Hanpvmep, HaGop gencTemi Ang BecnunoTHoro aeTomobuns
BKMIOYAET YCKOPEHWE, 3aMedneHne, TOPMOKEHWE, PyYHOE YNPaBNeHHe 1 OPYTMe BAapaHTsl KOHTPOnsA Noeege-
HWSA TPAHCNOPTHOIO CPedcTBa B NONEPEYHOM MNK NPOGONbHOM HanpaBneHum.

b) Onpegenexne dhopmaTta (BXOOHbIX) AAHHLIX O COCTOAHWW areHTa. [1na pasHbix 3aAa4 BXogHble AaH-
Hble areHTa pasnuuyarTca. Hanpumep, ana 6ecnunoTHoro aeToMoGNA BXOOHBIMKW AaHHbLIMW ABAAKTCA U3Me-
HSIDILWECH BO BPEMEHW CUTHATbI!, NoMNyYaemble JaTyMKaMy TPaHCnopTHOTO CPeACcTRa, BKNoYana naobpaxerue
C Kamepbl ¥ CUrHanel nugapa.

c) OnpegeneHue hopMbl KOMNIEKTOBaHUA AaHHLIX. [laHHble ana ofy4YeHWs ¢ NoaKpenneHnem KOMnnex-
TYIOTCA NOCNEA0BaTeNLHO, NOATOMY HeoBbxoAMMO OnpeaenuTh KOMMYecTBO 3NU30A0B W ANKHY KaW oW nocne-
popatensHocTh. Hanpumep, Ans BecnunoTHoro asToMobung Heobxogumo onpedennTe Bpems cbopa AaHHkIX,

d) OueHka W onpeaeneHWe Bo3HarpaxaeHus. MNocne Toro Kak areHT COBEPLUNT PAL AeHCTBURA, OH onpe-
OenseT Bo3HarpamaeHue, kotopoe ByneT nonyYeHo 3a aToT HaGop aercTeuid. Hanpumep, Ana GecnUNoTHOrO
apToMoBuUnA areHT nony4aeT BOHarpaMaeHne B 3aBUCUMOCTN OT Toro, Bnaronony4Ho nu asTomMobuns npu-
Byner, oT KONWYaCcTBa 3aTPaUYeHHOrD BPEMEHW, OT ONTUMANBHOCTH BeIBpPaHHOIO MapLIpyTa W OT TOro, NPOU30-
Lina nu aBapus.

11.5.2 3anucb gaHHbIX

CcHoBbIBAACE HA YETHLIPEX 3Tanax NoaroToBKW AaHHbIX U3 11.5.1, areHT MOXKET HENPEPLIBHO B3auMo-
AercTBOBaTL CO CPeaoil B npouecce obyyeHWs ¢ nNoakpenneHvem, Npy 3TOM 3anWCbIBAETCA BeCh npolecc
B3AaUMOJENCTBUS, BKMIOYARA:

- [AENCTBUS, COBEPLUAEMEIE ATeHTOM;

- 06paTHyio CBA3b, MONYYEHHYIO NO KAXAGMY [A8HCTBUNIO; HANPUMER, B cueHapuun GecrnunoTHOro aBTOMO-
Bvna oOpartHoi CBA3LIO ABNAETCH 3MEHEHVE JOPOKHOW 00CTaHOBKW, BOCNPUHUMMaEeMOoe AaTyuKami;

- BO3HarpawgeHwe 3a Kamgel Wwar, NockonekKy obliee Bo3HarpamgeHWe areHTa OT OKPYKEHWA CUMEHO
BapLUPYETCA ONA pasHbIX TUNOB 3agaqy.

[aHHble, 3anucaHHbIE B NPOLECCE B3aUMMOABNCTENS, 3aTEM COXPAHAKTCH B BUAE NOCNenoBaTensHoCTH
ans gansHedwero obyyerns mMogenu, npuyYemM Kaxasld Npougce B3auMMOOEVCTBUA B NOCnNefoBaTenbHoCTH
COAEPHWT BCE TPW ATUX ANeMeHTa.

11.6 MpepocTaBneHne AaHHbIX

MpegocTaBnedne gaHHLIX B Npouecce ofydeHuA © nogkpenneHWeM — aTo NpedocTasneHWe OaHHLIX
B peanbHOM BpEeMeHW, reHepUpyeMblX B Pe3ynbTaTe B3aUMOAEWCTBUA MEXy areHToM W oKkpyxeHuem. [ns
BbINOMNHEHUA HEKOTOPbLIX KOHKPETHBIX 23184 areHT MOXET NPeanpHHATE HenpegHamMepeHHbIe N HeoBocHo-
BaHHbIE OSWCTBWA, KOTOPbLIE MPWHOCAT BEICOKYH Harpaay, HO NPUBOAAT K HapyweHuam GeaonacHocTh. B atom
cryyae HeoBxoOWMO BMELLaTenbCTBO YernoBeKa NS KOPPEKTWPOBKW MOBEOeHWA areHTa, HanpuMmep nyTem
TOHKOWM HACTPOWMKK YHKUMI BO3HArpaxaeHWsa 4NA NpegoTapaleHns nogobHeIX cnyJaes.

B npouecce B3aUMOAEWCTBUA C OKPYXEHWEM AreHT NOCTORHHO WCCNEenyeT HOBbIE AeNCTBWS, YTOGHI
HAaWTY HAUMYYLWYI0 CTPATETUIO MPUHATHA PELUEHWA ONHA 3TMX OeWcTBUA. TakuM 0Bpasom, areHT Cryd4anHbiM
oBpasom Wccnegyer HeKoTopble AeWCTBWNA, 8 He MCMOMb3yeT W3yHeHHYK cTpaTervio. Kpome Toro, npu He-
NPEPLIBHON MTEPaTUBHOW SBOMIOLMN areHTa JaHHLIe 0 ASWCTBUAX M CTPATErUsAX NMPUHATHA PelleHWiA areHTa
AOMKHbI PENYNAPHO 0GHOBNATLCS.

11.7 BelBOO AaHHBIX U3 3KCNNyaTaunm

Mpouecc BbIBOAA AaHHbIX M3 IKCNNyaTaUMM ANA OaHHLIX, UCNONb3yeMeix Ana oBydyeHna ¢ Nnogkpenne-
HWeM, onKMcad B 7.7.
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12 HDOHBCC ynpaeneHMAa Ka4eCteBOM OaHHbLIX ONA aHANMUTHUKH

12.1 OBuMe NoNoKeHUA

Ons aHanUTUKKX NPOLECC YNpaBneHus Ka4ecTBOM OaHHLIX MOXET MCMNOoNb30BaTLCA ONS YNpasrneHus KU
NOAAEPHKM KauecTea TPaAWLMOHHLIX NOAXOA0B K aHanWay AaHHbIX, Ansa o6HapyKeHua nonesHoi uHdopmMa-
Ly, 0BOCHOBAHWUA BLIBOAOR U NOAAEPKKU MPUHATUA PeLIEeHMI.

12.2 PopmupoBaHue TpeGoBaHWUA K JaHHLIM

B gononHeHue K pekomMeHaaumMamM ua 7.2 samHb crieaytwouiMe acnekTobl.
- WCTOMHWKW JaHHbLIX K CUSHapWUKM MCNoNb3oBaHWA ANnA aHannaa,
- MeToAkl 08e3anuynBaHua AaHHbIX.

12.3 NnannpoBaHne paboTkl ¢ AaHHEIMK

Mpu npoeefeHn aHanuaa HeobxogMMo cnefoeaTe NPoOUECccY NNaHUPOBaHWA paboTkl © QaHHLIMW, OMK-
CaHHOMY B 7.3. KPOMB TOro, BaXHO 3annaHpoeaTte yoaneHne nepcoHanbHeIX JaHHbIX.

12.4 KomnnekToBaHWe OaHHbLIX

12.4.1 OBwme NONoKeHUs

Kak npaeuno, nepea cragvei NogroTOBKM AaHHbIX HEOBX0QWUMO ONpegennTe Uenu aHanusa OaHHBIX,
YTOGbLl ONpenenyTe WCTOMHWK KOMNMNEKTOBAHWA AAHHBIX W aTpubByThl, KOTOpbie HeoBXoaMMO LOKYMEHTWUPO-
BaTh. KOMNNEKTOBAHWE [AAHHLIX MOXKET BKIMOYATH 3arpysky W XpaHeHwe AaHHbiX. [laHHble s oTaenbHbiX
OelCcTBUIA BApUaHTa MCNONL30BaHWA AoNKHbLI BeITe coBpaHel, cam npouecc cbopa gomkeHd BeiTe cTaHgapTu-
3MPOBaH, 8 AaHHbIe JOMKHEl XPaHWTECA Hagnexawun obpazom Ans Nocnegyero aHanusa.

12.4.2 3arpy3ka gaHHbIX

MepebiM WaroMm SBNAETCS ONpedeneHe Ueneid aHanwaa gaHHbix. CBop gaHHEIX B COOTBETCTBHMK C Le-
NAMW AHANKW33a AAHHbLIX ABNAETCA OCHOBOW ANA YNPAaBNEeHWA Ka4ecTBOM UCNOMNb3yeMbiX AaHHbIX. Bo-BTOpLIX,
onpefeneHye MeTOA0B KOMNMEKTOBAHUA AaHHLIX, TakMX Kak cGop CKpPbIThiX CBEAEHWI Yepe3 UHTEPHET WK
cBop AaHHBIX C NOMOLLLIO TAKUX aNNapaTHEIX CPEeACTE, Kak kamepkl ¥ MUKPOMOHLI, Takke ABNAETCS OCHOBOW
ana obecnevyeHus KadecTsa cobpaHHbIX JaHHLIX. HakoHel, MeToab! KOMMNNEKTOBAHMA OaHHLIX OOMKHLl BbiTh
CTAHAAPTHU3UPOBAHBI, YTO MOMET YMEHbLLUWTL PA3NHUUA MEXAY AaHHBIMK N3 PA3HBIX NAKETOB W YNYULIKTL BO3-
MOXHOCTE WX MOBTOPHOMO MCMOMb30BAHUS.

[ins pasHbIX CLEHApPWEB aHanuTUKW 3arpyKaemeie TUMbl JaHHbIX 1 00beMbl 4aHHBIX MOTYT BbITh COBEP-
weHHo pasHbiMi. MoaToMmy B cny4ae NOAroTOBKKM MyNbTUMOAANbHbLIX AaHHbIX HeobXoaMMo aapaHee y4uTbl-
BaTh, HANPUMEPR, KAKWE TUMbl AaHHLIX MOTYT GbiTh BOCTpEBOoBaHb!, MOXET MM TOMHOCTb rpatuHeckux JaHHbIx
B pa3snuyHblx opmartax NoBnNUATE Ha MX nocnegytolwyio obpaboTky, coxpaHaTe N ayavofaHHble B BUae
dpermos unu hoHem.

12.4.3 XpaHeHvne OaHHbLIX

CnocoBbl xpaHeHus faHHbix MoryT GbiTh paspaboTaHsl B 3aBUCHMOCTI OT 06beMOB JaHHbIX, TMIOB AaH-
HelX U TpeBoeaHmi Kk ux obpaboTke npu aHanuse. Hanpumep, korga o6bem gaHHLIX OY€Hb BENWK, NMONYYEeHHEIE
OaHHbIE MOXHO XpaHWTb B pacnpedeneHHon gannoson cucteme. K Tomy e mMomHO BbiDpate pasnu4Hbie
Tunel Baa gaHHeIX ONS XpaHeHWs, Takue Kak pensuuoHHeIe W HepensuMoHHeIe (Hanpumep, rpadopyto Basy
OaHHBIX).

12.5 NoaroToBKka AaHHbLIX

12.5.1 OBwMe NONOXeHUA

OaHHble, NoNy4YeHHbIE NO PasHbiM CLUEHapUAM, MOTYT COLEepKaTh HEBEPHLIE WM HEKOPPEKTHbIE OaH-
Hble, Hanpumep, W3-3a HecTaHAapTHbIX YeTpoWcTe cbopa, (pyandyeckoro NOBPEXIEHWS YCTPOMCTBA XpaHeHUA
WM OrPaHUYEHUA peanbHbIX cueHapues. [o3ToMy NONYYEeHHbIE AaHHbIE CREeayeT O4YUCTUTL ANA NOBLILIEHWUA
Ka4yecTBa OaHHbiX. KpoMme Toro, AnA pasnuuHblx 3aaad Heobxoawmo vcnonb3oBaTth Takue npeobpasoBanua
AaHHelx, 4ToDbl yaoBneTBOpuTE TpeboBaHMAM Mogenen aHanuaa faHHbix. [InA ynpolweHwa aHanuaa nony-
YeHHble OaHHble crnegyeT HopManu3oeaTk NOCPEACTBOM OYMCTKM, Npeobpa3oBaHns W arperupoBaHns.

12.5.2 OYMCTKa OaHHbLIX

Mony4eHHble faHHBIe MOrYT COAEPXATb OLMBKM MW OTCYTCTBYIOLIME 3HAYEHWUS W3-3a PA3NUYNA B MC-
TOYHWKAX JaHHBIX W YPOBHE Ka4YecTBa QaHHeIx. B aTom cnyvae o4McTKa daHHbeix (eMm, 7.5.9.2, 7.5.9.3) moxeTr
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MCNOMNbL30BATLCA ANA NPOBEPKA COMMAcOBAHHOCTI AaHHBLIX B COOTBETCTBIM C e0UHbIM CTAaHAAPTHLIM dopma-
ToM, N8 0bpaboTk HEBEPHLIX WKW HedOCTALW WX JaHHLIX BO BpeMA XpaHeHWs W ONA MCNpasnesns WOeHTu-
thruupoBaHHeX owWWbok B dhaline ua xpaHunuMwa AadHeX. Hanpumep, W3 TEKCTOBLIX AaHHBIX MOXHO YOANWTE
BeccMbicneHHbIe CNOBa B COOTBETCTBKMM ¢ TpeboBaHnAMK aHanuaa TekcTa, a uaoGpaxeHua MmoxHo obpesaTth
1 COXPaHWUTL B CTaHO4ApTHOM pasmepe u hopmaTe.

B cnyuyae Gonbworo o6kema JaHHbIX MOXHO CHOPMUPOBATE W OYUCTUTE BhLIGOPKY B COOTBETCTBUM C
TpeBoBaHUAMM K KAYECTBY aHanuaa JaHHbIX,

12.5.3 NpeocbpasoBaHne gaHHbIX

Mpw pocte oBbema gaHHLIX THUNL NONYYaEMbIX AaHHBLIX MOMYT CUNBHO pasnuyatecs. C yBeEnu4deHuem
pa3aHoobpaann AaHHbIX NEPBOHAYaNBHO UCNONb3YEMbIW OPMAaT XPaHEHWA U pa3Mepbl XpaHUnULLE MOryT ne-
pectaTtb COOTBETCTBOBaTh TpefGoraHwaMm pewaembix 3afay. [na Toro 4Tobwl peanuaceath bonbluoe konude-
CTBO 3afa4 aHanuTukW, Heobxogumo npecbpasoBaTte JaHHeIE B eAUHBIR hopmaTt Ana xpaHeHudA. Hanpumep,
ans M3o6paxeHnin ¢ pasHbiM paspelleHrem MOXKHO NPUMEHWTL NpeobpasoBadie MacliTaba, YTobbl NPUBECTH
BCE W3obpameHuna K equHomMy macluTaby.

MpaBvneHoe npecbpa3oBaHve garHbIx (cm. 7.5.9.3) moxeT vMeTk BaxHoe 3HadeHwe ana adydpexTma-
HOCTK aHanuaa gaHHbIX. Hanpumep, ecnu cTpokM «cobakay» UM «Kowka» He MoryT BOeiTe oBpaBoTaHel aHanu-
TUYECKOW MOLenb HaNpsAMYK, TO CTPOKKM Heobxofumo npeobpa3ceats B YMCNoBble 3HayeHus 0 v 1, ytobbl
0BecneYnTs BO3MOXKHOCTE BEIMMCIEHWUNA.

12.5.4 ArpernpoBaHue OaHHbIX

Korga Konu4yecTBO NONYyYeHHLIX OaHHLIX CTAHOBMTCA O4YeHb BONBLUMM, MOMXET BO3HWMKHYTL HeobXoaM-
MOCTb CrPYNNWPOoBaTh AaHHbIE, Mpexae YemM Nx MoXKHO BydeT npoaHanusMpoBarhb.

Arperauvs naHHelx 0ObeUHABT TECHO CBAZAHHLIE NaHHEIE, KOTOpbLIE MOryT ObiTe pasbpocaHel no pas-
HeiM Habopam gaHHbeIX 4na nonyyeHua Gonee NONHOMO onNWcaHWa gaHHbIX. [PYNNUMpoBKa AaHHBIX — 3To dop-
Ma arpermpoBaHny SaHHbIX, KOTOpas QenvT MCXoAHbIe OaHHLIE Ha pasnvyHeIe TPYNnkl Ha OCHOBE Onpegenex-
HbIX XapakTepUCTWUK ONA YAOBNETBOPEHUA TPeboBaHWA aHaNMTHKK.

OcHOBHOW Lenbio rpynnMpoBKK AaHHbIX ABMASTCA HABNAEHWE 38 XapakTepUCTUKAMWN pacnpeneneHus
AaHHbix. MNocne rpynnMpoBKKM AaHHLIX NOME3HO NOCTPOWUTL Tabnuly pacnpejeneHns 4actoT nyTem pacdyeTa
YacTOoTel JaHHBIX B K&X40W rpynne 408 HabnwaeHus 3a OCHOBHBIM pacnpeieneHrMem SaHHbIX.

12.5.5 OLeHKa KayecTBa AaHHbIX

OueHka KayecTBa AaHHLIX MCMONbL3yeTca ANA MCCNeaoBaHWsa 1 OUEeHKM NPOLEecCcoB KOMMNMEeKTOBaHUs 1
XpaHeHWsl 0aHHbIX, 8 TaKkKe ANA CO30aHUA CUCTEMbI MOHUTOPHMHIA W OLEHKW B PeXUME peanbHoro BpemMeHu.
Mocne ebiABNeHUs Kakux-nubo npobnem ¢ KayecTEOM OaHHBIX MX MOXHO CO BpeMEHEeM YCTPaHWTk, YTobbl
CHU3WTL PUCKKM HEMPABMWITLHOIO UCNOMBL30BaHUA OAaHHbIX,

[ns oueHKW KadecTBa OaHHLIX cnegyeT BuIfpaTe COOTBETCTBYHOLWKWIA NoKazaTens. Buayanuaauunsa gaHHbIX
MOKET UCNOMNBL3I0BATHEA ANA U3YYEHWR OaHHbIX B rpaduyeckom hopmaTte U NoNyYeHUA JONONHUTENBHOMO NO-
HUMaHua OaHHbX. JononHUTENbHY WHOPMALMID O NOKa3aTenax KavyecTBa AaHHbix cM. B FTOCT P 71484.2.
JononHUTENbHYI MHGIOPMAaLWID O BU3yanuaaumm kavyecTea AaHHeix oy, B [13].

12.5.6 MNoBblWeHKe KavYecTBa AaHHbLIX

MoebileHWe KavyecTBa OaHHbIX MOXET BKMIOMATL ayrMeHTalUMi0 JaHHbLIX U MW3BMNeYeHe AaHHbIX.

AyrMeHTaLMA AaHHbIX MCNONL3YeTCA ANA YBenuueHun o6bema AaHHbIX Ha OCHOBE CYLLeCTBYOLUX AaH-
HeIX. AyrMeHTaLuMA JaHHbLIX ANS aHanWTUKKY aHanorMyHa onucarHon 8 7.5.9.4. MeTodel ayrMeHTaUuy AaHHbIX
NO3BONAKT paclunpwuTe Habop AaHHbIX 6ea nameHneHua atpubyTos B Habope JaHHBIX UKW UX CTATUCTUYECKOrO
pacnpeneneHuns.

MpumeHeHne MeToA0B U3BNEeYEeHWUs AaHHbIX NO3BONAET 0BHAPYXUTL CKPLITLIE 3HAHWA U BRIABUTL paHee
HEW3BECTHLIE 3aKOHOMEDHOCTU B faHHbix. Takum 0Bpa3zoM, KAUECTBO OAHHbIX TAKKE MOXHO NPOBEPUTL NYTEM
WX BHEOPEHWS B NPOLECC W3BMNeYeHns OaHHbIX U MHTEpPNPeTUPyeMoCcTH NoNyYeHHOTo 3aKMioYeHns B paMKax
paccmaTpuBaemMoro suaa gestenbHocTy. MNMOCTOSHHAA KOPPEKTUPOBKA HAanpasBneHwus W3sneYeHus NaHHbIX
TaKKe NaneaHa Ana noBblLWEHWSA KaYecTBa JaHHbIX.

Maenevenne gaHHbix MOKET BKIIOYATE KOPPENALWOHHBIN aHanu3, aHanna EPeMeHHbIX PAGOB W KnacTep-
HEIT aHanua:

- KOppEensUWOHHLIA aHanua onpeaenaeT KOppenauuio MeXay paanyyuHbIMKM KONWYECcTEeHHD onpeaense-
MbiMK COBLITUAMK, T. 8. KOrOa NPOMCX0AMT GAHO coBLITUE, YAacTo NpoucxoauT U Apyroe cobeiTue. Hanpumep,
NPOBOAWNTCA KOPPENAUMOHHBIM aHann3 HecKoNbKUX napameTpos 13 Habopoe kKNumaTnyeckux gaHHbix, Jonosn-
HUTEenbHYo WHpopmaumio cm. B 5.9.5 FOCT P 59926— 2021,

- aHanua BpeMEeHHbIX pAOCE ONpegenseT WaMEeHeHUs NOoMNyYeHHbIX OaHHBLIX G TeHeHUueM BpemMeHW No-
CPEeLCTBOM CEPWI 3aMWUCEN TOMEK [JaHHbIX C COrNAacoBaHHBLIMW BPEMEHHbLIMW MHTEPBAMNAMW, HAaNpUMep aHanu-
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TUKA HA OCHOBE AAaHHbIX ANf BpeMeHHbIX pAA0B M3 kubepdusndeckinx cictem. lononHWTenbHy0 wHopMa-
umo cm. B 5.10.1 MOCT P 59926—2021;

- KnacTepHell aHanu3 — 3T0 NPOLECC FPYNNUPOBKM 3MNEMEHTOB AAHHLIX B paaHbleé KNacTepsl, Tak
ytobbl aNeMeHTLl B KauaoM knactepe Buiny Bonblle NoXoMJ APYr Ha Apyra, Yem Ha aneMeHThl B ApYrux
KnacTepax, HanpuMep rpynnupoBKa AOKYMEHTOB No Tematuke. [JononHUTenbHyio nHopmaumio cM. B 5.3.4
FOCT P 59926—2021.

PeaynkTaTthl MHTENNEKTYANLHOMO aHANW3a AaHHBIX MOXHO 0TOBPA3UTE C MOMOLLBI BU3Yanuaauum fAaH-
Hbix. Buayanuaauma OaHHbLIX MOXET NOMOYb OLUEHWTL Ka4yecTBo AaHHbIX. Takum obpasom, BuayansHoe npea-
CTaBNEHWEe OaHHbIX TAKKe NoMoraeT BufBUTE NpoBnemsl BHYTPU AaHHLIX U AaeT pekoMeHaaunn no yny-e-
HWIO NpoLEcca YyNpaBneHWa KauecTBOM AaHHbIX.

12.6 NpepocTaBneHue AaHHLIX

lNpouecc NpeaocTaBNeHnA AaHHbLIX ANA aHANWMTUKKM onucaH B 7.6.

12.7 BoiBog AaHHLIX U3 3KCRNyaTaLuu

I'Ipouecc BEIBOOA M3 3KCNNYaTalWW JaHHbIX ANA aHanMTUKKW onucaH B 7.7.
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MNpunoxenue OA
(cnpaBo4Hoe)

CEefeHWA O COOTBETCTBMM CChIMOYHBIX HaLWMOHaNbHBIX CTaHOapTOoB MeXayHapogHbiM cTaHpapTam,
WCNONB30BAHHBIM B Ka4YeCTBe CChINMOYHBIX B NTPUMEHEHHOM MeXOyHapooHOM CTaHOoapTe

Tabnwuya [OA1

OBoaHayeHwe HaUVOHANEHOM CreneHs Ofo3HaveHHe 1 HAUMEHOBAHWE CCbINOYHOM
cTaHgapTa COOTBETCTEMA Me)myHHpDﬂHOI’O cTaHgapTa

rOCT P 58926—2021 MOD ISO/IEC TR 20547-2:2018 «HMHbopMaumnoHHbIe TeEXHONOMMK. 3Ta-

(ISO/IEC TR 20547-2:2018) noHHan apxuTekTypa BonblMx AaHHLIX. YacTe 2. BapuauTel uc-
MoMb30BaHUsA W NPOM3BOAHbIE TpeGoBaHUA»

[OCT P 71476—2024 MOD ISO/IEC 22989:2022 «lckyccTBEHHLIR uHTennekT. KoHUgnumu u

(MCO/M3K 22989:2022) TEPMUHOMNOTUA UCKYCCTBEHHOMD WHTENNeKTa

[OCT P MCO 2859-1—2007 IDT 1ISO 2859-1:1999 «Crarvctndeckue Mmetodsl. MNpoueaypsl Belbo-
POYHOrO KOHTPOMA No ansTepHaTMBHoOMy npuaraky. Yacte 1. MNna-
Hbl BLIBOPOYHONO KOHTPONA NOCNEA0BATENLHBIX NAPTUI Ha OCHO-
BE MPUMEMNEMOro YPOBHA KayecTea»

n prMedaHne — B HEICTDHLLI,BF‘I Taﬁ.l'lMLl,E WCNONe30BaHE CNedynwmre YCNoBHbIS 0D03HaYEHWA CTENEHWN COo-
OTBETCTBWA CTaHOaPTOB!

- IDT — naeHTU4HLIA CTaxaapT,

- MOD — MoantbMuMpoBaHHbIe CTaHAapTLI.
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