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PEKOMEHIAI UM I o CTAHIOIAPTHU3ANDUMU

KAYECTBO CIYXEBHON NHOOPMAIIUN

MeTomuka oueHKE 0e30IM009YHOCTH
0 TEXHOJOTHMECKHMM CXeéMaM nepepadoTku undopmManum

Nara seenenus 1999—01—01

BBEJEHUE

Bornpocsl oLieHKH 6€301KO0YHOCTH ciyXeOHoM nHpopMaLiMK (JaHHBIX) BOSHUKAIOT HA CTAaIHUAX pa3pa-
OOTKH, cO3NaHUA, PYHKLIHOHHAPOBAHUS MH(POpMALIMOHHBIX CUCTEM (M C) paznuyHoro Ha3zHayeHus. B 3aBucH-
MOCTH OT pacCMaTPHUBACMOHN CTAXUH U3MEHSeTCA 00beM CBEASHUN, HCITOJIb3YEMBIX IS OLIEHKU 0€30LIMO0YHO-
CTH. MeTon oLileHKH He 3aBUCHT OT CTaJUH, HAa KOTOPOM OLiEHKa OCYILECTBIISIETCSI.

MeTtonuka couepXXuT peKOMEHIALMHU 10 OLICHKE 6€301LHMO0YHOCTH CIIyXeOHOI HHPOPMALIMU U pacIIpo-
CTPaHAETCS Ha IUCKPETHHIE TEXHOJIOrHYECKHE MPOLIECCHI IepepaboTKy CinyxeOHOM HHGpOpPMALIMH, B KOTOPBIX
MOXXHO BBIIEJIUTH OTACABHEIEC MMOCIECA0OBATEIBLHO BbIITOIHSAEMbIE TEXHOJIOTHYECKHUE ONepaLiii.

TepmuHbI, MIpUMeHsieMble B HacToAUMX pekoMeHaaumsax, — no I'OCT P 51170. YcnoBHbie 0603Haye-
HUS 9J1IEMEHTOB TEXHOJMOTUYECKHUX MpoLecCoB nepepadotku naHHbIX — o 'OCT P 51168. I'padpuyeckue
MOJEJU TEXHOJOIrMYEeCKUX NMPoLECCOB nepepaboTKu AaHHbIx — no TOCT P 51167.

1 ObBHIME ITOJIOXKEHMWAA

1.1 ITon maHHBIMM MOHMUMAIOT CAYXEOHYI0 HHPOPMALUIO, TPEACTABISHHYIO B BUAE, IPUTOAHOM ISl
00padOTKHM aBTOMATUYECKUMH CPEeACTBAMH IMTPH BO3MOXHOM YYACTHH YeJIOBEKA.

1.2 ITox 6e3011KMO0YHOCTHIO JAHHBIX TOHHUMAKT UX CBOMCTBO HE UMETh CKPBITBHIX CIy4YaiiHBIX OLIMOOK.
B xayectBe mokasaresisi 6€301MOOYHOCTH UCTIONB3YETCSt BEPOSITHOCTD () HAMMMSI XOTsi Obl OMHOM OLIMOKU B
JaHHBIX ONpeJeIeHHOro 00beMa, IJis1 KOTOPOIo 2Ta OLUMOKA UCKAXKAaEeT COAepPXKaHHe JaHHDIX.

1.3 IIpu onieHKe 6€301LHO0YHOCTH JaHHbIE PACCMATPUBAIOT KaK IPOAYKT TEXHOJOTHYECKOTO mpoliecca
nepepadotku maHHbIX (TIII1). B aTtoMm cnyyae TIIIT[] paccMaTpUBarOT Kak COBOKYITHOCTD OIepaluii obpa-
OOTKH, KOHTPOJIA U UCHIPABJIICHHUS OLIMOOK, BBITOTHAEMBIX C LieJIbIo obecriedyeHus nosis3oBaresis MC naHHbI-
MH, YIOBJICTBOPSIOILMMH TPCOOBAHUAM IUPEKTUBHDBIX JOKYMEHTOB K UX 0€30LIMO0UYHOCTH.

1.4 Onepauiuu 0ObeAUHEHDBI B TEXHOJOTHYECKHME CXxeMbI riepepadoTku JaHHbIX (T'CII/I) B cooTBETCTBUH
C OpraHU3aIfMen UX BBIITOJIHEHUS]. |

1.5 Inst popManusosanHoro onucanust TIII ncnone3yrorcsa nHpopMmanmoHHele Lernu (ML), B KoTo-
PBIX COCTOSIHUSIM OJAHHBIX (COOBITUSM) COOTBETCTBYIOT KPYXKH, OIepalUsiM 00pabOTKHU — CIUIOLIHLIE CTpe-
KW, ONnepalusiM KOHTPOJII — TPEYIrOJbHUKH; OINEPALMAM UCIPABJECHUS OLUMOOK — LUTPUX-TIYHKTHPHBIE
CTPEJIKHU.

1.6 B 3amayax obecrieueHus1 6€301UNMOOYHOCTH pa3IMYaOT KOMIUIEKCHBIH KOHTPOJIb, IPU BHIMOJHEHUH
KOTOPOT'O MOTI'YT OBITh OOHAPYXXE€HBI OLIMOKHM, BHECEHHBIEC B JaHHbBIE HAa BCEX MPEALLIECTBYIOLIUX KOHTPOJIIO
atarnax TTIII/1; noKaJbHBIM KOHTPOIB, MPH KOTOPOM BO3MOXHO OOHAPYXUTHL OLLIMOKW, BHECEHHbBIE IULIEL HA
OTHEJNIbHBIX orepaLusax Wiy rpymnmnax ornepauui TITIT/I.

2 COCTABJ/IEHUE " PASMETKA UHOOPMAITMOHHOMU LTEITA

2.1 JIns cocraBieHuss *HPOPMALIMOHHOM LIeTTH, COOTBETCTBYIOLLEH TEXHOJIOTMYECKOMY TIPOLIECCY MNepe-
paboTKu naHHBIX B UC, HEOOXOMMMO BEITTIOJIHUTD TpeOOBaHMSA NYHKTOB 2.2—2.10.

N3nanne opHIHAIBHOE
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2. 2 Hcnons3ys onucaHue nporecca nepepaﬁom J].aHHI:IX Ol'IpQ[[eJIHIOT Bbmonﬁﬁemme B coome'rcmnn
¢ TIIIT/] onepauuu 06pabOTKH JAHHBIX.

2.3 Cocrasmsior ceteBoit rpad (CI'), BKimoyarowui onepauyy oopaboTKH JaHHEBIX.

2.4 Ucrmonb3ys onmucaHue 1poliecca rnepepadboTky JaHHBIX, onpenenﬂlo'r Ha CI onepaiiuy oOpaboTKHU,
OCJIE BLIMOJHEHUA KOTOPBIX MPOU3BOAUTCS KOHTPOIb JAHHBIX. ' |

2.5 CocTaB/isioT nepBOHAYANbHBIH BapHaHT HHGopMauHoHHON Lernu. i atoro B CI nnocie cobbITHiA,
COOTBETCTBYIOIIUX 3aBEPLICHHUIO or[epalmu 06p360'r1<11 BbmeHcHHbIX B 2 4, BKJIIOYAIOT JIEMEHTBI, COOTBET-
CTBYIOLLIME OIIepaLiAsSIM KOHTPOJIA. ' | - -

2.6 [nst xaxxnout onepalMy KOHTPOJIsI, BHITIOJIHAEMOM IOCIIE oNepalluy, BbIIEIeHHOH B 2.4, ONpeae/siioT
COBOKYINHOCTB JEHCTBUM, OCYLIECTBISIEMbBIX B CIyyae oOHapyXeHHd OLIUOOK B JaHHBIX.

2.7 Ins Kaxnou onepanii MHOTOKpaTHOro KOHTpoJist onpenensaioTr Ha M1 onepauuio, HauuHas C
KOTOPO# HEOOXOOUMO ITPOU3BOAUTE IIOBTOPHYIO HepepabOoTKy JaHHBIX B Ciyyae oOHapyXXeHUs olnbok. O60-
3Ha4aloT Ha M 1] HayaibHbIe COOBITHSA OTIepaLiyil, K KOTOPHIM OCYILECTBIIAETCS BO3BPAT.

2.8 st KaxXaou ornepallid MHOTOKPATHOTO KOHTPOJIA COEANHSAIOT BbIXOA JJOrHYECKOTO 31eMeHTa KOHT-
pOJISt IyTOi BO3BpaTa ¢ COOBITHEM, BhlIENEeHHBIM B 2.7. Eciu npu oOHapyXeHUH OLIMOOK MPOU3BOIUTCH
[TOBTOPHBIN KOHTPOJIH BCEro 00beMa HJaHHBIX, TO AYTH BO3BpAaTA CTaBATCS CIeBa OT KpYyXKoB. Eciin mMoBTOp-
HBI1 KOHTPOJIb IPOU3BOAUTCA NULUD 4JIA JAHHBIX, B KOTOPbIX 06Hapy>1<eHbI W NCTIPABJIEHBI OUIMOKH, TO IyTH
BO3BpATa CTaBATCH CIIpaBa OT KPYXKKOB. . . L _ |

2.9 I1o pe3ynbTaraM BBHITIOJIHEHNS 2.6—2. 8 (UKCUPYIOT Ha K&)K,H.OH ):[yre BOBBpaTa onepaumo chpaBﬂe—
HMsI OLIMOOK, €CiIM OHa uMeeTcesd. Ecau ucnpassierne oluMOoK rnepe1 TOBTOPHOHM 00paboTKoi He [IPOBOJMTCS,
TO Ha JAyre Bo3Bpara (pUKCHpYyeTCsa (PUKTUBHAA OIepalysl. - .

2.10 BripensiioT u o6o3Hayarot B 11 onepauuu OI.IHOI(paTHOI‘O U TOKAJIBHOIO KOHTPOJIH

2.11 IlpoBonsar pa3sMeTKy U1, nocrpoennyio o 2.1—2.10. 115 3T70ro BEINOMHAIOT TPEOOBaHHS MTYHK-
ToB 2.12—2.19. -

~ 2.12 B KkpyxKax, cooTBeTCTBYIOIIMX cOOpiTiaAM W11, npocTaBisiioT HoMepa i B roOpsiiKke BO3pacTaHus
CJIEBA HAITPABO. '

2.13 JIns kaxnoomn onepal KOHTpoas ycraHasausaloT tTun TCII, B coctaB KkoTopoii on,um NaHHad
onepauusi KOHTpOJsl. TeXHOJIOrMYeCKHNE CXEMBI ITepepabOTKU JaHHBIX MEPEeYMCIIeHbl B TPWIOXEHUU A.

2.14 Boinensitot onpeaciaeHHLIN 00beM JaHHBIX (CUMBOJI, PEKBU3UT, IOKYMEHT U T. I.), IJid KOTOPOTO
NTPOBOAAT oLeHKY. I1pH 3TOM YUMTEIBAIOT, YTO JJIsSI BhIAEJAEHHOTO 00beMa JOJIKHO OBITh CrIpaBeJIMBO ycJio-
'BH€: HAJTMYHE XOTS Obl OMHOM OIIMOKHM HENOMYCTUMO, TaK KaK UCKaXaeT CoIepXaHUe CBeIeHUH. '

2.15 Han xaxnoit onepauuert o6pabotTku (i, j), pacrofoXeHHOU MEXIY COObITUSIMH | M J, TIPOCTABIIS -
IOT 3HaUYCHUS BEPOATHOCTH ¢, . BHECEHMS OLLIMOKHM MPH BHITOTHEHUH JaHHOMH onepamm (cnenyer pasanyaTh
3TOT ITOKA3aTENb U BepOHTHOCTb (), onpenenedHHyio B 1.2). '

2.16 Han xaxnoi onepauueit KOHTpoas (i, j), HaXOASIEeHCS MeXAy COOBITHSIMHA [ U J, MPOCTAB/SIOT
3HAYE€HUS BEPOATHOCTH ﬁ NMPONYCKa OLLIUOOK ITPU KOHTPOJIE.

2.17 Han xaxnon onepaunen KOHTPOJIA (/, j) NPOCTABJSIOT 3HaUEHNE YMCNA K, ;. LIMKJIOB KOHTPOJISI.

2.18 Hap kaxzaoii onepaumeil MCIIpaBiIeHUsT OLUUOOK, COOTBETCTBYIOILCH onepaunn KOHTpOJs (i, j),
IPOCTABJISIIOT 3HAYEHNE BEPOSTHOCTH ¢, ,, BHECEHHS OLIMOKH IPHU BBIMIOTHEHUH OMEPAaLUy UCTIPABIICHUSI.

2.19 Hag HavanbHbiM cobbiTHeM M1 npocrtaBasior sHadeHue () BEPOATHOCTH HAJIMYMA XOTH Obl
OIHOM OUIMOKM B MCXOAHBIX JaHHBIX OIPEAETIEHHOTO 00beMa. '

3 OIIEHKA BE3OIIINEOYHOCTH JAHHBIX

3.1 [Insa oueHku 6e30lun60YHOCTH AaHHBIX Ha Bbixoge TTITIJ BBINOMHAIOT TpeOOBaHHMS TYHK-
ToB 3.2—3.14, ' _ '

3.2 B U suipensitor e TCIIHA, XoTopsle comepXaT OIlepalyy JIOKaJbHOro KOHTpos. s
Kaxaon TCII ¢ 1oXanbHBIM KOHTPOJIEM MIPUPABHUBAIOT K HY/IIO 3HaUeHHUE BEPOSITHOCTU HAJIMYHUS OLLIMOKH
Ha €€ BXOJe. .

3.3 Kaxpoit TCIIJZI ¢ NOKaIbHBIM KOHTPOJIEM COIOCTAB/ISIOT 3HAa4YEHUE BepO}ITHOCTM Q wus
Tabnuubl b.1 npuinoxexHus b.

3.4 3amensas kaxayro TCII ¢ joKajnbHBIM KOHTPOJIEM 3KBUBAJIEHTHOI ornepalerd o0paboTKH,
‘crpostt U1, 3KBUBAIEHTHYIO UCXOAHOM. B kpyXKax, COOTBETCTBYIOLIUX COOBITHSIM 3KBUBaTeHTHON HII,
MMPOCTABJISIIOT HOMEPA [ B MOPSAAKE BO3pacTaHUSA CJI€Ba HAIIPABO.
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3.5 B U1, moctpoeHHoM no 3.4, HaJ Kaxnoi onepauue, axksuBaieHTHON TCIIH ¢ IoKanbHBIM KOHT-
poJieM, IMPOCTAaBISAIOT 3Ha4YeHHE BEPOATHOCTH BHECEHHS OIIHOOK g = O .
- 3.6 Ha U1, nocTtpoeHHo# 1o 3.4, BuiaeasioT Bce ocobbie ToUKHU (OT), T. . COOBITHA, ABISIOLIUECS
Ha4yaJIOM BBINMTOJIHEHHSA OTEpaliii KOHTPOJIA.

- 3.7 Onpenensior Ha W11 nepsyio Mo nopsAnKy BO3PacTAHUS HOMEPOB COOBITHIA OT Hayaa npouecca
oco0y10 To4YKY. IIpH MOBTOPHBIX BHINOJTHECHHSX OCOOYIO TOUKY ONpeAesioT OT npeapiayuici OT.

- 3.8 OnpeaensioT YKUCIIO onepaluii 00pabOTKH /, BRIMOJHAEMBIX OT HayaJIbHOIo coObITHs 1o OT, onpe-
neneHHo# no 3.7. TIpy NOBTOPHBIX BBINOJTHEHHUSAX YUCHAO | ONpenensiioT oT npeﬂbmymero cobpiTUs OT C
HoMepoM v—1 o OT, onipeneneHHo#M mo 3.7.

3.9 BeIYHUCASAIOT 3HAYEHHUE BEPOSITHOCTU HAJIMYMSI OLMIMOKM B JaHHBIX Q e COOTBeTCTByIOH.[PIX OT,
onpenesieHHOM 110 3.7, Hcnoab3ys GopMyIly, CIIpaBEAIMBYIO ITPH 3HAYEHUSIX BCEX BEPOSATHOCTEM BHECEHHSA H
HaJIUYHsl OLUIMOOK B JAHHBIX 3HAUUTEJIBHO MEHBLIMX €AUHULIBI:

, - |
Qv+1 = Qv + _Zoqvvﬂ, vij+1,
J= |

rne Q — BEPOATHOCTh HaquHﬂ XOTSI ObI OMHOM OLUMOKHM B IAHHBIX, COOTBETCTBYIOLIMX COOBITHIO v. Ecin
TpeﬁoBaHHe HACTOSIHEro MYHKTA Bbmonﬂﬂe'mﬂ MepBLIN pa3, TO Q, = QH 3HaquHe Q. omnpeneneHo B 2.19;

dy+; v+;+1 — BEPOATHOCTD BHECEHUA OLIMOKH MPH BHITIOTHEHWH OMepauuu (v+j, v+j+ 1) Mexny

COOBITHMAMM v+ j U v+ j+ |. SHAYEHHUSA ¢y, v+ j+1 ONpENEHACHBI B 2.15.

3.10 Eciau snayenue /, onpeneneHHoe 1o 3.8, paBHO 1, mepexomsr K BBITIOTHEHHIO Tpeﬁonanuu 3.13;
eciau /> 1, TO K BBIITOJIHEHHIO TpeOoBaHui 3.11. |

" 3.11 HeobxonuMo 3aMeHUTh COBOKYITHOCTB onepauuii o6paborku ot Bxoma B TCIII no onepaumu

KOHTPOJISI KBUBAICHTHOM onepauueit, 11 KOTOpOi 3HAaYEHHE BEPOSITHOCTH ¢ BHECEHMSI OILIMOKM onpeness-

IOT 110 pOopMYyJie

__Qv+!“‘Q§
T*1-0

rae {J, — BePOSITHOCTb HATMYMSL XOTst ObI OTHO# OLIMOKM B JaHHBIX orpezeneHHoro oobeMa Ha Bxoae TCII;

O, .; — BepOATHOCTb HAJIMYHUA XOTA OBl OXHOI OLUMOKH B JAHHBIX OIPEAEIICHHOrO 00beMa Ha BXOJE
onepaluy KOHTPOJIA.

JHayeHus Q u Q,,; noaydeHsl rmo 3.9 unu npu pazMetrke ULI.
3.12 CTpOHT U1, sKBUBasIeHTHYIO UCXOJHOM, B KOTOpOH onepauun 06paboTku OT BXoia B TCHI[

(cobpITHE §) IO onepanuu KOHTPOs (CoObiTHE v + /) 3aMEHEHBI 9KBHUBAICHTHOM ornepaliei o6paboTku co
3HAa4YCHHUEM BEPOSITHOCTH ¢, OMpeAeeHHbIM 110 3.11. '

3.13 3HaueHuUe BGpOHTHOCTH Q. ./+1 HanMyud omHGKH Ha BBIXO,HG TCH,[[ OI'Ipc,I[!BJIFIIOT I1o l'IpHJIO)Ke-

nuio b.
| 3.14 Tpe6oBaHus 3.7—3.13 BBIMOJHAIOT A0 TEX MOP, MOKA HE 6yne'r MOJYYEHO 3HAYCHUE IMOKa3aTens
JUIsL KOHEYHOTO (BbIXOAHOrO) cobbrTus UIL O,
OueHKy 6e301MG0YHOCTH AAHHBIX C‘{HTaIOT BBITMTOJTHEHHOM.

4 AHAJIN3 PE3YJIBTATOB OLUEHKH

4.1 CpaBHHMBAIOT MONy4YeHHOe MO 3.14 3HaueHue nokasarenss (.  6e30IUMGOYHOCTH AAHHBIX Ha
Bbixoze W1l ¢ npeaenbHO JOMyCTUMBIM 3HaYEHHEM () .

4.2 Ecnu Q< Q, ., 3HAUMT UccnenyeMbiit BapuaHt TI111J] ynosneTsopsier MPEXBbABIAEMBIM K HEMY
TpeﬁoBaHHﬂM no Gesowrndbounoctu. Ecin Q > @ __, TO HEOOXOMUMBI MEPOIIPUSATHUSA 11O MOBIILEHHIO
6e301H00YHOCTH JaHHBIX. -' '

non ?
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5 ITPUMEP OOEHKHA BE3OIIINBOYHOCTH JAHHbIX

TpebyeTcs OLEHUTD 6€301MO0YHOCTD JAHHBIX, MCITOJIB3YEMBIX TIPH pellIeHHH 33434 Ha DBM. IIpouecc
nepepabOTKH JAaHHBIX COCTOMT M3 psifia onepaumii. BHayasne 3arnonHsoT HCXOAHBIE JOKYMEHTHI, 3aTeM NpOBe-
PAIOT U UCTIPaBIAIoT oHOKH. BBoaaT naHHsie B 9BM ¢ knaBuatyps! nucriies. [Ipu 3ToM npoBoaAT BH3y-
ATbHBIA KOHTPOJb IIPAaBWIBHOCTH BBEAEHHBIX JAHHBIX K MIPH HEOOXOAUMOCTH MCTIPaBASIOT OLLUMOKH. BBeaeH-
Hbele B DBM naHHble mMoABepraoT NporpaMMHOMY KOHTPOJIO, KOTOPBIH 3aKIIOYAETCd B POBEePKe TPUHA/ -
NEeXHOCTH PEKBHU3UTOB MPHHATOMY MHOXeCTBY. IIpn oOHapyXXeHUH oIMOKHM Ha 3KpaH JAUCIUIES] BbIIAETCH
COOTBETCTBYIOLLEE COOD1IeHHe. [laHHbIe KOPPEKTUPYIOTCS C KJIaBHUATYpsl AUCIIess. [I0BTOpHO NnpoU3BOAAT
BU3YAJIbHBIM M NPOTrpaMMHBIA KOHTPOJb AaHHBIX. BBeneHHbIe B OBM gaHHBIE MCITOIB3YIOT ISt PELIEHHUS
3a0a4H. - :
. Pemenne. CornacHo 2.1 cocTaBasitoT MHPOPMALIMOHHYIO UEIlb, COOTBCTCTBYIOII.[YIO ONMUCAHHOMY

Boile TTITII. s 3Toro BEINOMHAIOT TpeOOBaHHUSA MYHKTOB 2.2—2.10.

Bomoanenne Tpebopanmi 2.2, 2.3

B TIII11 BeimensaioT ABe onepauuu oO6padOTKH: 3aIO0JIHEHUE NCXOAHBIX JIOKYMGHTOB BBOJ HAHHBIX
B DBM ¢ xnaBuartyps! aucruiest. Ha pucynke 1 n3obpaxen ClI, BKIIIOUAIOIIMIA 5TH OTIEPALIMH.

O—»O—-*-O ' . ' X X X

Pucynok 1 _ PucyHok 2

Boinoanenue Tpedosanmii 2.4

Ha pucyHke 2 n3obpaxeH CI ¢ BEIIEIEHHBIMH 3HAKOM «X» OMepatvsaIMHu o0paboTKil, OC/IE BhINOJIHE-
HUSI KOTOPBIX [TPOBOASIT KOHTPOJIb JaHHBIX. YUCIIO 3HAKOB «X» PABHO KOJIHMYECTBY BBITTOTHEHHBIX ITOAPSII
ornepalHii KOHTPOJIS MOCe BbIACJAEHHON 3TUM 3HAKOM ornepaluu oopabotku. B janHoM CI' yKucio LHMKIO0B
KOHTpOIA He YYuTbIBaeTcsd. 1 yCcnoOBUA NMpUBEAECHHOTO NMpUMepa 3TO BU3YaiAbHbIN KOHTPOIb UCXOMHBIX
TOKYMEHTOB TIOCJIE ITEPBOi orepanu o0paboTKU 1 MO SKpaHy AUCIUIES, a TAKXKe MPOrpaMMHBIH KOHTPOJIb
[10CJIE BTOPOI1 ornepaLyu 006paboTKU. '

Brmoymenne Tpebonanmii 2.5

Bxutiouass B CI' jiormueckue 3JIEMEHTBI KOHTPOASA — pOMOBI, NMOJYYHMM NMepBOHAYAILHBIM BapHaHT
- MHOOPMaLUMOHHOM LIeNH, YKA3aHHBIA Ha PUCYHKE 3.

PucyHok 3

Brinosnenue Tpebopammii 2.6, 2.7 . .

AHAJIU3UPYS CITOCOOEI OpI‘aHHSaI.[HH KOHTpPOJIS JaHHBIX, 3aMe4acM cne,uyfomee B paccMaTpUBaEMOM
ciiyyae NMpUMEHSIIOT BU3YaJbHbIH KOHTPOADb 3aMOJHEHUS UCXOAHBIX JOKYMEHTOB, KOTOPBIM, KaK MPaBHJIO,
OpPraHM3yI0T KaK OOQHOKpPATHBIM KOHTPOJIb C UCTIpaBJIeHHEM OOHapyXeHHBIX outnbok. Ha stane BBona maHHBIX
B OBM ¢ KnasuaTypbl JUCIVIES OCYLLIECTBASIETCS MHOTOKPATHBIM KOHTPOJIb OOHApYKeHHBbIX OLHIMOOK. KOHT-
POJIb U HEOOXOAUMOE HCIIpABIEHUE MPOBOASAT A0 TEX IMOP, MOKA B JAHHEIX 00OHapyXHUBaloTCs olunMOKuU. [locne
BBOAa B DBM ocyluecTBasseTcs 1porpaMMHBIA KOHTPOJb ¢ BEIBOJAOM HA 3KpaH AUCIVIES OOHApYyXEHHBIX
olIMOOK. B cucTeMe UCIOJIB3YETCA JIOTUYECKUI KOHTPOAb, KOTOPBI HE TO3BOJISIET ONpeAcIUTh UCTUHHDIE
3HAYEHUSI UCKAXKEHHBIX JaHHBIX. B 3TOM ciiyuae UMeeT MeCTO MHOTOKPATHBIA KOHTPOJIbL 6€3 UCTIpaBIICHUS
OLLIHOOK € MOBTOPHOM 00paboTKOM TaHHBIX, B KOTOPBIX OOHAapYXeHbI OIUMOKH. YNCT0 LMKIIOB KOHTPOJIS HE
OrPaHUYEHO. _

Ha pucyHke 4 npencrasieHa UL ¢ BblaeI€HHBIM LITPUXOBKOM HAayabHBIM COOBITHEM Orlepalivy, B
KOTOPYIO OCYILIECTBJISIETCSI BO3BPAT B CJIydyae MHOTOKPATHOI'O KOHTPOJISI: BU3YaJIbHOTO — F10 3KPpaHy JUCIUIEs
¥ IPOrPAaMMHOTr0 — OIHO COOBLITHE TS ABYX OTepaLfit KOHTPOJIS. :

PucyHok 4 PucyHok 5
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Bomo/menue TpedoBanmii 2.8 | | -
Ha pucynke 5 nzobpaxena 11 ¢ nyraMu Bo3BpaTa, ITOKa3bIBAIOLIMMH IyTh JJAHHBIX B Cllyyae oOHapy-
’KCHHsSI B HUX OLIMOKHM. lyrd BO3BpaTa CTaBST CIIPaBa OT 3alUTPUXOBAHHOTO KPYXKa, TaK KaK ITOBTOPHBIMA
KOHTPOJIb TIPOBOAST JIMLLb JUISL TeX NAHHBIX, B KOTOPBIX OGHAPYXKEHBI OLIMGKY.
Bomosmenune Tpe6oBanmit 2.9
Hcnpasnenue ownbok nepe nosropHoit 06paGoTKOl He MIPOBOIAT, MO3TOMY Ha Ayrax BO3BpaTa puk-
CHpYIOTCS (PMKTHBHBIE ONTEPALIMH, KaK YKa3aHO Ha PUCYHKE 6.

e — e e e —

PuicyHox 6

Bunonnenne TpedoBanni 2.10

[Toctpoenne U1 3aBepiuaercs BoiieIeHHEM onepaLiuii OIAHOKPATHOI'O U JIOKAJIBHOTO KOHTPOJIST. OHO-
KPaTHBIM SABJIACTCS! KOHTPOJIb 321I0THEHHSA UCXOAHBIX IOKYMEHTOB, a JIOKATbHBIM KOHTPONEM ABJISETCS BU3Y-
AJIPHbIM KOHTPOJIb 10 9KPaHy AMCILIEs, TaK KaK OH MTO3BOJIAET BBIABHTH HECOOTBETCTBHE BBEIEHHBIX JTAHHBIX
MCXOAHBIM TOKYMEHTaM, HO KaK IMPaBHJIO HE NO3BOJAET OOHAPYXHUTh OUIMOKHM B CaMUX HOKyMeHTax. Ha
pucyHke 7 n3obpaxeHa U1, coorsercTryiomad paccMmarpusacmomy T,

Boinosmenne TpeGosanmit 2.11

Anst pasmerku M1 Bumonusior tpe6oBarust nyHkTos 2.12—2.19.

Bemonnenne TpeGoBanmit 2.12

Hpocraeasior Homepa cobbrruit K11 B mopsiake Bospacranus ciesa HAIpaBoO B COOTBETCTBUU C PUCYH-
KOM 8.

O DO PO Ty TOAT |

0, I — 3anosHeHWe UCXOAHBIX JOKYMEHTOB, I, 2 — BM-
3vallbHBI KOHTPONL UCXOAHBIX NOKYMEHTOB, 2, 3 — BBO.
JaHHbIX B OBM ¢ knapuatypsel aucines; 3, 4 — BU3YaTbHBIA
(10 3KpaHy Aucniest) KOHTpOJIb JaHHBIX, 4, § — NporpamMm-

HBIA KOHTPONL DAHHBIX

I I
- PucyHok 9

IIpumeyvanne— Homepa TCIIJ — no npuio-
PucyHox 8 XeHUuo A

Bumoymenne TpeboBanmii 2.13

Ha pucyHske 9 ykazaHsl mopsiaikoBbie HoMepa ThnoB T'CII/l cornacHo npunoxenuio A.

BomoJinenue TpedoBannii 2.14—2.19 .

Ha pucynke 10 nmpusepena ML, ans kaxmoi onepaumu 00pabOTKM U KOHTPOJISI KOTOPOM YKa3aHbI
3Ha4YeHUs ¢, . N 3, BEPOATHOCTEH BHECEHUS M MPONYCKa OLIMGKH B OIHOM CUMBOJIE, MPUHATOM 3a TOT
00BEM NaHHLIX, U1 KOTOPOTO NMPOU3BOASAT OLIEHKY. |

[ToctpoeHue v pasmery W11 cuntalor 3aBepiiieHHOIA.

m:éq.la-‘f

Q=0
F—(




P 50.1.015—98

Bemoanenune Tpebosannii 3.1
s o11eHKH 6e301HMO0YHOCTH JaHHBIX JOJMKHEL OBITH BBIIIOJTHEHBI TpeOOBaAHHSI r[yHKTOB 3.2—3.14:

Bomoamenue Tpebosanui 3.2—3.5

[MpoBopsar pacyer Oe3omnbouHocTH naHHBIX WIS TCIIL ¢ noKaabHBIM KOHTpONEM. 3aMETUM, YTO
KOHTPOJIL 3, 4 MexXAy COOBITHSIMH 3 U 4 SBISAETCS JOKAJIbHBIM, NOCKOJBKY OCHOBAaH Ha MOCHMBOJILHOM
CPaBHCHMU MCXOAHBIX M BBEASHHbBIX JAHHBIX M MO3BONAAET OOHAPYXUBATh OIIMOKY, BOZHUKILIME JUILDb MPH
pabote Ha KiaBuarype auciuiess. COBOKYITHOCTD orepaluii 2, 3; 3, 4 coorBercrsyet TCII/ 7*. IIpynHuMaem
PaBHBIM HYJIO 3HaYE€HWE BEPOATHOCTH (), HalMyMs OLIMOKHM B IaHHBIX Ha BXone paccMarpuBaemoit TCIIA.
(3nech 1 ganee UHACKC CUMBONA () COOTBETCTBYET HOMepY COOBITHSI, K KOTOPOMY OTHOCHTCSI 3HAYEHHE
nokasarens Q). Mcnonesys npunoxeHue b, HaxoaAT 3Ha4YeHUE BEPOATHOCTH (. HAMYMS OIUMOKH B JAHHBIX
Ha Bboixoae TCIIJI 7 npu yCIOBHH, YTO HA €€ BXOJ IOCTYINAIOT 0€301IMO0YHbIE JaHHbIE, 110 (hopMyIie

Q0 =q, B,=10"2-02=2.10"4

IIe ¢,, — 3HauYe€HHe BEPOATHOCTH BHECEHMs OLUMOKHM Ha omepauum 2, 3; 3,, — 3HaYeHHE BEPOSTHOCTH
MPONyCKa OLIMOKY NPH BHITIOJIHEHUH ONEPALIMM KOHTPOJIS 3, 4.

3ameHss paccMmarpuBaemyio TCIII ¢ nokanbHBIM KOHTPOJIEM 3KBHBAJICHTHOM ofepariyeit 0opadboTky,
umeromen g = Q = 2- 107, crpoum UL, sxBuBaIeHTHYIO HCXOAHON. OOpaliiaeM BHHMaHHE Ha TO, YTO
npHu noctpoeHuu sxuBaIeHTHON M1 ocymiecrisiercst nepenymepanus codbituit U1 1 coorBeTcTBYIOLIMX
0003HayYeHU# ¢, 3, KaK yKa3aHO Ha pucyHke 11.

Qy=0 4

ng"ﬁ# 10 q3ﬂ' 4=
O O 2,

2:10™"

g, — BEPOATHOCTH BHECCHHs OIUMOOK NpPH BBIMOJHEHMH omnepaudn obpabor-
ku 0, I, B, — BepOATHOCTb MPOITYCKa OUIHOOK IPH BBHIMOJHEHHM OMNepali KOHTPO-
ast 1, 2; P,, — BEpOSATHOCTb NMPONYCKa OLIHOOK NPH BHIMTOJIHEHHUH ONEpalMi KOHTPO-
na 3, 4 k, 1 k,, — MAKCHMAJIbBHO BO3MOXHO€ YMUCJIO LIUKJIOB KOHTPOJISI Ha omnepa-
wmax I, 2 u 3, 4 COOTBETCTBEHHO; ¢ ,, — BEPOATHOCTHL BHECEHUS! OUIUOKU Mpu
BBIMOJTHEHHHN Olepalii MCTIPaBieHUsA; ¢ . — BEPOATHOCTD BHECEHMA OLUMOKM Ha

onepauuy 2, 3 B M1, sKkBUBaNEeHTHONU UCXOAHOM

| Pucynox 11

Beinoanenue TpedoBanui 3.6
Ha pucyHke 12 uzobpaxeHa M1l ¢ BeIACACHHBIMHA IUTPHUXOBKOM OCOOBIMH TOYKAMMH. 0603HaYeHNS

pUCyHKa 12 cooTBeTCTBYIOT 0003HaYeHUIM pUCyHKa 11.

Pucytox 12

Boinoinenne TpeOoBanmit 3.7—3.9
N3 pucyHka 12 BUAHO, 4YTO MepBasi OT Havyaia 0cobast Touka COOTBETCTBYET cobbrTHio 1. Ecov o Hauana

npouecca a0 neppod OT wuMeer Mecto onHa onepauus obpaborku, To / = 1. B cooTBeTCTBHM C

* 3nece u aanee HoMmep TCII cooTBeTcTBYET HOMEDPY, YKa3aHHOMY B Tabnuie A.l npunoxeHus A.



P50.1.015—98

TpeboBaHuaMu 3.9 3nauenne O, = Q, = 0. IIpu 3TOM BEPOATHOCTb HANMYMS OLUMOKHM B JaHHBIX O, ./,
coorBeTCTBYIOLMX nepBoit OT, onpeaesnsiior o popmyIe

QV.-I-I = Ql =-qm = 6,4 10""4

Tak xak /= 1, To BBITIOIHAIOT TpeOoOBauns 3.13. 3HayeHHE BEPOSITHOCTH HAINYUS OHIMOKH Ha BRIXOAE
onepaunn KOHTpOJIA 1 2 (c’t}“ii“"‘nacno TaG’Jmue B 1 TIPHJIOXKEHHST b) "onpenenmoT 110 POpMyJie

10,= o [By + (1= B) ual = 4B, = 6.4 1002 = 1,28 - 10

Bl.mo.umemle Tpeﬁonamm 3 14

- Tak KaKk OueHKy 6€301MO60YHOCTH AAHHBIX MOXHO CUMTATh 3aBEPILIEHHOH JIMLLB TIOCIE HOJIY'-IBHHH
3HAYCHUSA BEPOSITHOCTH Q! HaMHYUA OIIUOKHU B JAaHHBIX, COOTBETCTBYIOIUUX KOHEYHOMY cobbithio U1,
BO3BpaL[aeMCsi K BBITNIOJTHEHHIO TpeﬁoBaHHM 3.7.

- Bomosmenne Tpebosanmii 3.7—3.9 | __

M3 pucynka 12 BUAHO, YTO cieayiowas nocie cobbitis v — 1 = 1 ocobast TOUKa COOTBETCTBYET
COOBITHIO 3. HpH 3TOM YMCJIO Oornepauui o6paboTKH /, BBIMOJHAEMBIX OT NIpeabimyiero coositusd OT ¢

Homepom v—1=1 Ao OT c. HOMEPOM v.+ 1 =3, PaBHO 1. 3HavyeHune BEPOSITHOCTH HaJINYHs OLLIUOKM B

,I[aHHbIX o, 1= Q3 OTPEAENISIOT ro TpeﬁoBaHmo 3.9 He{bopMyJIe

Qu+;=Q3 = Qz + q2'3 128 10_4"‘2 10'"4_ 328 104,

Tax KaK J = 1, BbIl'[OJIHS-IeM TpeﬁoBaHHﬂ 3. 13 3HaquHe BepoﬂTHocm Q HaJIHqHH OLIMOKM Ha BBIXOZE
onepaly KOHTPOJs 3, 4 HaXOJIHT MCIIOJIb3Y4 anJIO)KeHHe b, no (bopmyne -

Q 0B, = 3,28 10~ 0,03 ~ 1 10~

- TakuM 06p330M 3HAYEHHUE BEPOATHOCTH HaIu YU 01111«161(14 B CMMBOJIE JAHHBIX, UCITOIB3YEMBIX TIpH
peuieHnu 3a1a4i Ha OBM, Q@ -= 10> o '
O1eHKY 6€301LNO0YHOCTH AAHHbBIX CYUTAIOT BBIIIOJIHEHHOVA.
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IIPHIOXEHHE A
(cnpaesouroe)

TEXHOJOTI'NMYECKHUE CXEMbI HEPEPABOTKH TAHHBIX
Tadonuua A.l '

Oﬁoanumiue TCRA

THnos TCNA Konrpons . - KoHtpons
KOMNABKCHbI | | noxanoHold

1 O6paborka u"daucmpar-
Nl XKOHTPOAS C HCTIPABAGHN-
em ownbox

Nepeuenn

2 MHorokparnbsii KORTPONS
poero o6nemMa naHHLIX C UC-
npasnexmem ownbox

3 MHOrOXpaTHBIA KOHTPONS
scero o6bemMa faHHeiX ¢ NOBTOP-
HOW 06paboTKOi 1 UCNpaBnenueM
oLno6oK

- 4 MHoroxparHsiil xourpom
necrnpasnexHbix ownbox Ge3
NOBTOPHOHA 00paboTkn

5 MHOTOKpaTHuIA KOHTRONG
necnpasnenKeix ownbok ¢ nos-
vopHo# oGpaGoTxoi

6 MHOrokpaTHeIil XOHTPOMM
0e3 ucnpasnerus owunbox c
NOBRTOPHOW 06patoTkoi ncero
o0uBMAa AaHHLIX

—

r—

7 MHoroxkpaTHblit XONTPOJIL
G NOSTOPHOK 06PabOTKON AAH-
HbIX, B KOTOD®IX OGHAPYXEHb!
owwn BN '

L i L — —_
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HPHAOXEHHUE b
(cnpagouroe)

- BEPOSTHOCTH HAAWINSA OIIHUEOK B IAHHBIX HA BBIXO/JE
_ TEXHOJIOI‘I/I‘IECKI&X CXEM Hx IIEPEPABOTKH

Tadanua b.1 — Dopmynsl pacuera

BeposarHocTH Hanuuug ownbok npu Meroiaax xKourpons 8 TCIT/

KOMITIEKCHOM Q. JIOK&IbHOM Q.

]
| 1) Q= 0B+ (1 -P)g,] 1) Q=qB+ (1 -Pg, |
[ 2) Oc=0[B+( ~Pgl’ 2) On=qlB+ (1 -Pa)
| -1 k-1
| . aBll- B+ (- Pl } o Bl -B + (- Py }

3 G=0p" +— - B +( -] 3) Cr=gp" + I-[B+(1-PB)gyl
| 4 —7) Q. =0QB - 4)—T7) Q,=¢qB | |

W

O0o03HaueHu:

() — BEpOSITHOCTh HAJIWYMA OUIMOKH Ha BXOIE OMNEpalMid KOHTPONS;

q — BepPOSATHOCTh BHECEHHA OIIMOKHY NpPH BBITIOJIHEHUH OIepaLinM odpaboTku, Bxoasalei B cocras TCII;
B — BEpOATHOCTH NMPOMNYCKA OLUMOKU NMPHU KOHTPOJE OAHHBIX;

K — YUCJIO UMKJIOB KOHTPOIJIS;

g, — BEPOSATHOCTL BHECEHUS OIIMOKM MPHU MCNPABJICHUM JAHHBIX; |
1) — 7) — "Homepa TCIT no npunoxeruio A. |

sl A S il i

I?IH(DOPMAIIHOHHI:IE ,IIAHHBIE
CCBIJIO‘IHLIE HOPMATHBHHE I[OKYMEHTBI

| O6osnavenne HN, Ha Ko"ropiiﬁ“ Jamacchika | Howmep paigena
: ! S
I'OCT P 51167—98 '1 BeegeHue |
. I'OCT P 51168—98 , | To xe
| TOCT P 51170—98 >
e |
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