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1 O6nacTb NpUMeHEeHus

HacToswmin cTaHaapT pacnpocTpaHAETC Ha BHOBb CO3AaBaeMble
6a3bl AaHHbIX MO MPUPOJHLIM YCIIOBUAM U TEXHOrEHHLIM BO3AENUCTBUAM Ha
nnoLagke pasMeLLeHUa aTOMHON CTaHLWKM, COOPMUPOBaHHBIX Ha OCHOBA-
HUN PE3YNbTaTOB WMHXEHEPHbIX W3bICKaHUA (MHXEHEPHO-Te0HE3UYECKNX,
VHXEHEPHO-TeONOMUECKUX, WHKEHEPHO-MMAPOMETEOPOSIOTMUYECKUX, UH3KE-
HEPHO-3KOMNOMMYECKUX N NHXEHEPHO-TEOTEXHUYECKUX), @ Takke MOHWTO-
PVHra KOMMOHEHTOB OKPYXXaKLLEHh cpeabl U yCTaHaBnuBaeT TpeGoBaHWs 1

NPUHUMNBI (HOPMUPOBaHUs 623 JaHHbIX, BKIOYAS:

- TpeﬁoBava K doopmam BBOAA MUCXOAHBLIX AaHHbBIX (TEKCTOBbIX,

TaGnnYHBIX, rPacoUUECKX PACTPOBbIX U BEKTOPHBIX);

- npenBapuTenbHy0 00paboTky AaHHbIX, BbIMNOMHAEMON C Lenbio
KOHTPONA N KOMMNEHCAUMN BHYTPEHHNX N BHELLHWX OCOBEHHOCTEW U CUCTe-

MaTUYECKNX NOrPELLUHOCTEN paHee BbIMNOMHEHHbIX HabnogeHun;

- npasnna XpaHeHusa n pegakrnpoBaHnusa 6asbl AaHHbIX, KOHTpONA

LOCTyna v yJyeTa ee UCMonb3oBaHus;

- KOHTPOMNb 3a NCNONb30BaHWEM NPOrpaMmMHbIX CPEeACTB, NCMNOSb-

3yembix npu o6paboTke 6asbl AaHHbIX.
HacToswwmi cTaHaapT NpeaHasHayveH Ans NPUMEHEHNS NPW:

- paspaboTke NporpaMm 1 OTYETHON AOKYMEHTAUUN MO pesynbTaram
WNHXEHEPHBIX U3bICKAHWIA, NpY HanuuMn peleHnsa 3akasumka (3acTponm-
Ka) 0 chopmmposaHum Baskl JaHHbIX MO NMPUPOAHBLIM YCIOBUSM U TEXHOTEH-
HblM BO3AEVNCTBUAM Ha MMOLLAAKE pasMeLLeHns aTOMHON CTaHLuKW, oTpa-

XEeHHOro B TeXxHM4eCkOoM 3a4aHunun,
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- cbope, akTyanusauum n aHanuse UsbiCKaTenbCkuX MaTepuanos no
mMerwmMmMmcsa OHAOBBIM MaTepvanamMm W3y4yeHHOCTW Ha 3Tane Bbl60pa

NNOLAAKN aTOMHOW CTaHLWM,

- NPOBEAEHNN MHXEHEPHbIX M3bICKaHWA Ha BCEX 3Tanax paspaboTku
MPOEKTHON AOKYMEHTaLuW, CTPoUTEnbCTBA W 3KCNAyaTauuum aToOMHOM

cTaHuuu.

Mo peweHutio 3akasumka (3acTpoiilymka) HACTOALLMA CTaHAAPT MO-
XET ObITb TaKKe NPUMEHEH K AeACTBYHOLLMM 6asam AaHHbIX NO NPUPOAHBIM
YCNOBWSIM W TEXHOr€HHbIM BO3AEACTBUAM Ha NAOWAAKe pasmeLLeHus

aTOMHOW CTaHUMN.

HacTosawmn cTaHaapT He pacnpoCTpaHAETCa Ha pesynbTaTbl Npous-
BOACTBEHHOMO 3KONOrM4ecKoro MOHWUTOPUHra, BbIMOMAHAEMOro B npoLecce

3KCnyaTaumMm aToMHOR CTaHLMK.

2 HopmaTtuBHbIe CCbINKU

B HacToswwem CTaHpapTe UCNOoNb30BaHbl HOPMATUBHbIE CCbINIKUW Ha

creayloLme [,o0KyMeHTbI:

FOCT 34.201-89 WHdopmaumoHHas TexHomorus (UT). Komnnekc
CTaHpapToOB Ha aBTOMAaTU3NpOBaHHbIe CUCTEMbI. BuAabl, KOMNNEKTHOCTb U

o6o3Ha4eHue AOKYMEHTOB NpU CO34aHUN aBTOMAaTU3NPOBAHHBLIX CUCTEM,

FOCT 34.320-96 WHdpopmaumoHHble TexHonorun (UT). Cuctema
CTaHAapToB No 6asam AaHHbiX. KOHUEnuMn u TepMUHONOMUA ANst KOHLEM-

TyanbHOW cxembl U MHGOPMaLMOHHOW Gasbl,

FOCT 34.321-96 WUHdopmaunoHHele TexHonorum (UT). Cuctema
CTaHaapToB no 6asam [aHHbIX. 3TanoHHas MOAENb YNpaBfneHUs faHHbl-

MU,
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FOCT 34.602-89 WHdopmaumoHHaa TexHonorua (UT). Komnnekc
CTaHAApPTOB Ha aBTOMAaTU3NPOBaHHbIE CUCTEMbI. TEXHWYECKOE 3aaHne Ha
CO3AaHNe aBTOMaTU3NPOBAHHOWN CUCTEMBI;

FOCT P 50779.0-95 Crartuctunyeckue metogbl. OCHOBHbIE NOMoOXe-

HUST,

FOCT P 50779.10-2000 (MCO 3534.1-93) CTaTUCTUYECKNE METOADI.

BepoATHOCTb 1 OCHOBbI CTATUCTUKW. TEPMUHbLI U onpedeneHus;

FOCT P 50779.90-2014/ ISO/TR 13519 2012 CtaTucTU4eCKue MeTo-
abl. TpeboBaHWS K MHDOPMaLMM O NporpaMMHOM oBecrneyeHun, Mcronb-

3yemom npu paspaboTKe HOPMATUBHBIX 4OKYMEHTOB,

FOCT P 52292-2004 WHdopmaumoHHas TexHonorus (UT). Onek-

TPOHHbIN 0OMeH MHbopMaLumen. TEpMUHBI U ONpeaEneHus;

FOCT P 8.820-2013 lNocygapcreeHHasa cuctema obecneyeHus eguH-
ctBa nsamepenun (FCU). Metponornyeckoe obecneveHne. OCHOBHblE NoO-

NIOXEHUA,

rOCT P UCO/M3K 13335-1-2006 WHOpMaLMOHHAA TeXHONOrMsi
(UT). MeToabl n cpepcTea obecneueHna 6esonacHocTn. Yactb1. KoHuen-
uMs 1 MOAeNn MeHeaXMeHTa 6e30MacHOCTU MHOPMAaLUMOHHBIX U Tene-

KOMMYHWKaLNOHHbIX TEXHONOMNN;

FOCT P NCO/M3K TO 10032-2007 3TanoHHas mogenb ynpasreHust
AaHHBIMUY;

CMN 47.13330-2016 WHxeHepHble M3bICKaHWA NS CTPOMTENbCTBA.
OcHOBHbIE NonoxeHws. AkTyanuanpoBaHHas pegakums CHull 11-02-96;

CMN 151.13330-2012 WHxeHepHble W3bICKaHWUA AN pasMeLLeHus,
npoekTupoBanna n ctpoutenbcTea ASC. YacTe |. HxeHepHble nabickaHus
ANA pa3paboTky NPeAnpPOEKTHON JOKYMeHTaLun (BbiGop NyHKTa 1 BbiGop
nnowaaky pasmelleHma A3C);
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CIN 151.13330-2012 WUHxeHepHble WM3bICKaHMS ANS pasMeLLeHus,
npoekTupoBaHus n ctpoutensctea AQC. Yactb Il. UHxeHepHble n3abicka-
HUS NS paspaboTku NPOEKTHON N paboyven JOKYMEHTaumMM U ConpoBOXae-

HUA CTpoOUTENbCTBA.

MpumevyaHume — lMNpu NONL30BAHUN HACTOALLMM CTaAHLAPTOM LenecoobpasHo
NpoBepUTL AEWCTBUE CCbINMOYHBIX CTAHAAPTOB B MHMOPMaLMOHHOM cucteme obLuero
nonb3oBaHUst - Ha oduumansHOM canTe denepancHOro opraHa WCMNONHUTENbHON
BNactn B ccpepe cTaHpapTmnsauymm B CeTu MHTepHeT nnn No exerogHo msgasaemMomy
WHgOPMaLMOoHHOMY ykasaTtenio "HauuoHaneHble ctaHaapTbl', KOoTopbin onybnukosaH
M0 COCTOSIHAKO Ha 1 siHBaps TEKyLLEro roga, v no BbiNyckam €XEMECsiHHO 13LaBaemMoro

MHbopMaunoHHoro ykasatens "HaunoHankeHbele cTaHgapTbl" 3a TEKYLLMN o4,

Ecnn 3amMeHeH CCbIMOYHbIA CTaHAapT (OOKYMEHT), Ha KOTOpbIA AaHa
HegaTUpoBaHHas CChifka, TO PEKOMEHAYETCA WCMONb3oBaTb AESWCTBYIOLLYIO BEPCUIO
3TOro CTaHaapTa (AOKYMEeHTa) C Y4Y4eTOM BCEX BHECEHHbIX B AaHHYHO BEpCuio
naveHeHMn. Ecnv 3amMeHeH CCbINOYHbIA CTaHZapT (AOKYMEHT), Ha KOTOpbIA JaHa
JaTVpoBaHHas CCblflka, TO PEKOMEHAYETCS WCNOMb3oBaTb BEPCUIO 3TOro craHpapTta
(bDoKymMeHTa) C ykasaHHbIM Bbllle roAOM YyTBepxaeHus (npuHaTus). Ecnn nocne
YTBEPXKAEHMSA HACTOSLLEro craHaapTa B CCbINOYHBIA CTaHAAPT (LOKYMEHT), Ha KOTOPbIN
[laHa [aTMpoBaHHAas CCbinKa, BHECEHO M3MEHEeHMWe, 3aTparusaroliee nonoxeHue, Ha
KOTOpOe fAaHa CCbinka, TO 3TO MOMOXEHWE PEKOMEHAYETCH NMPUMEHATb 6e3 yyeta
JaHHOro nameHeHus. ECnn ¢CbinoYHbIM cTaHaapT (AOKYMEHT) OTMEHEH 6e3 3aMeHbl, TO
nosnoXeHue, B KOTOPOM AaHa CCbINKa Ha HEro, PeKOMEHAYETCH NPUMEHATb B YacTu, He

3aTparvBatoLLen 3Ty CChinKy.

CeefeHns O AefCcTBUM CBOLOB MPaBWT MOXHO NpoBeputb B PegepansHOM

MH(OPMAaLMOHHOM hOHAE CTaHAapTOB.

3 TepmuHbl U onpeaeneHus

B HacToAleM CTaHAapTe NPUMEHEHbl TEPMUHbI, KOTOPbIE YCTaHOB-
NeHbl 1 onpepeneHbl B PefepanbHOM 3akoHe OT 10 aHBapsa 2002 roga Ne
7-03 «O6 oxpaHe OkpyxatoLlen cpeabl», 'pagocTpouTernbHbIM KOAEKCOM
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Poccuiickon Pepepaumu, PepeparncHbix HOpMax v npasunax B obnactu
MCMNONb30BaHWA aTOMHON sHeprm HIM-064-05 «Y4yeT BHELHUX BO3[EenCT-
BUIA NPUPOLHOrO U TEXHOrEHHOIO MPOUCXOXAEHWS Ha OOBEKTbI UCMONL30-
BaHWA aTOMHOW aHepruu», TOCT 34.003-90, TOCT 34.321-96, a Takke

crnegyoLimne TepMnHbl C COOTBETCTBYHOLLIMMW OnpeaeneHnAaAMI:

3.1 aBTOpM3aumsa nonb3oBatens: [lpegocTaeneHve onpepenéx-
HOMY NnWUy WMNK FPynne Nuu NpaB Ha BbINMOMHEHWe onpefenéHHbIX JercCT-
BU; @ TakKe NpoLecc NpoBepku (MOATBEPKAEHWS) AaHHbIX Npas Mpu no-

NbITKE BbIMNONMHEHUS 3TUX 4ENCTBUN.

3.2 ayreHTMduMKauua nonb3oartens: [lpoueaypa npoBepKU
NOASNIMHHOCTK (Nonb3oBaTens MNPOBEPSOT C MOMOLLbLIO Mapons, MUCbMO

NPOBEPSAIOT MO 3MEKTPOHHON NoANUCH U T.4.).

3.3 ©6a3bl AaHHbIx: COBOKYMHOCTb AAHHBIX, XPaHUMbIX B COOTBET-
CTBUM CO CXEMOW JaHHbIX, MaHUMyNUPOBaHUE KOTOPLIMU BLIMOSIHSIIOT B CO-

OTBETCTBMUM C NpaBunamMmu CpeaCcTB MoaennpoBaHUa AaHHbIX.

[FOCT 33707-2016 (ISO/IEC 2382:2015), ctatbsa 4.77].

3.4 pepeBo: CTpyKTypa AaHHbIX B MH(OpMAaTUKe, aMynvpyloLlas

APEBOBUAHYIO CTPYKTYPY OOBEKTOB.

3.5 poBepuTenbHbLI MHTEpPBaN: VHTepBan 3HauYeHUn, KOTOPbIN C
3a[aHHOV AOBEPUTENIbHOM BEPOATHOCTLI COAEPXUT UCTMHHOE 3HAaYeHue
U3MEPSEMOIi BENUMHBI.

3.6 MAeHTI/ICbVIKaLI,I/Iﬂ BpeMeHHOro pdapa: <Dopmaanoe onucaHve
PAAA, BKIIHOYAKLWEro oUueHKU CUCTEMaTUHECKNX COCTaBNAKLINX - TPeHAa,

LIMKNNYECKMX (CE30HHbBIX) KOMMOHEHTbI U CyYanHOro Lwyma.

3.7 wupeHTuhbmkauua nonb3oBaTtena: [aHHble, KOTOpblE MOryT
MCNonb30BaTbCA B ONMPEAESIeHHOM KOHTEKCTe, UToObl naeHTudnumposaTtb

nonb3oBaTend, 0T MMEHU KOTOPOro AOnXHa 3anpallnBaTbCa paGOTa.
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[FOCT P NCO/M3K 8831-99, cratbs 1.3.2.11.2.]

3.8 KoHBeptupoBaHue: [lpouecc nepemelLeHNss AOKYMEHTOB C
OJ[LHOrO HOCUTENS Ha APYron Unun u3 ogHoro opmaTta B JpYron.

[FTOCT P UCO 15489-1-2007, craTtbs 3.7]

3.9 noruH: Ums, nog KoTopbiM paboTaeT nonb3oBaTenb Ha KOMMb-

toTepe.

3.10 mopgenb Tewnna-Bengxka: MporHocTUYeCKan MyrbTUNIMKATUB-
Haa BpemMeHHas Mofenb, B KOTOPOW YUYMTbIBaETCA Hanuyne aaauTuBHOMO
NMHENHOrO TPeHAA M Ce30HHOCTU (MEPUOANYECKN KOPPENUPYEMOro rogud-
HOro cry4YanHoro npoueccay).

3.11 mogenb XonbTa-YuHTepca: [lporHocTudeckas apauTuBHaA
BPEMEHHasa MOAENb, B KOTOPOW YYUTLIBAETCA Hanu4mMe IMHENHOro TpeHaa
N CE30HHOCTM (NePUOANYECKN KOPPENMPYEMOro roAUYHOrO Cry4YanHoro
npouecca).

3.12 nokasaTesfib TOYHOCTU U3MEPEHUN: YCTaHOBNEHHAA XapakTe-
pUCTUKa TOYHOCTK NMBOro pesynbtata U3MEPEHUn, NoMy4eHHOro Npu co-

onrogeHun TpebosaHuin U Npasun 4aHHON METOAUKN N3MEPEHUIA.

[FOCT P 8.563-2009, ctatbs 3.4]

MpnumedvaHune — K nokasarensm TOYHOCTU OTHOCSITCH, Hanpumep, cpepHee
KBagpartundveckoe OTKIOoHeHWe, AoBepuTesibHbIe rpaHuUpl NOrpeLLHOCT, CTaHgapTHas
HeonpeneneHHoCTb M3MepeHI/II7I, CyMMapHaa ctaHgapTHaa U pacllMpeHHaa Heonpene-
NEeHHOCTW.

3.13 nocTosiHHble AaHHble: [aHHble, KOTOpble MOCTOSHHO COXpa-
HATCA B WHOPMALMOHHON CUCTEME B TEYEeHWe BCero npouecca obpa-

B0TKM AaHHbIX.
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3.14 cnnainH AkuMbl: Ocobbln BUA, cnnamnHa, yCTonumnebIvi K BbIOPO-
CaM B OKPECTHOCTAX TOUKW, 3HAUEHNA BTOPON KOOPAMHATBLI KOTOPOW cyLle-
CTBEHHO OTMMYAIOTCA OT 3HAYEHWI BTOPbIX KOOPAMHAT COCEAHUX MO OcU
abcumce Touek.

3.15 cpepa ynpaBneHusa AaHHbIMU: Vcnonb3yemMblie B KOMMbIOTEP-
HOM cucteme hopmMann3oBaHHbIE MPUHLMIMBLI ONMUCAHNA AaHHbLIX U COOTBET-

CTBYHOLLME 3NEMEHThI Ux 0BpaboTku.

[FTOCT P UCO/M3K TO 10032-2007, ctatbs 2.27]

3.16 cTpykTypa: MHOXECTBO B3aMMOCBSI3aHHbIX 4YacTen noboin

CNOXHON CyLLUHOCTU 1N B3auUMOAENCTBUNE MeXny HUMW.

[FTOCT P NCO 15531-32-2010, ctaTba 3.1.27]

3.17 CTPYKTYpPUPOBAHHOCTb: fIBHOE BblAefieHne COCTaBHbIX Yac-

TeN (3NeMeHTOB), CBA3EN MEXAY HUMK,

3.18 cbann: lNMoumeHoBaHHAs COBOKYNHOCTb 3anucen, paccmarpu-

BaemMasa Kak eguHoe Lernoe.

[FTOCT P NCO/M3K 19762-1-2011, Tepmun 01.01.38]

3.19 dopmaTr paHHbIX: KOHKpeTHaa dopma NpeacTaBneHus fgaH-
HbIX, B KOTOPOW YCTaHOBIEHbI OIPAaHNYEHNS TUNA aHHbIX.

[FOCT P 52292-2004, craTbst 6.3.1]

3.20 UenoCcTHOCTbL pecypcoB MHPOPMaLMOHHON cucTembl: Co-
CTOSIHME pecypcoB MHPOPMALIMOHHON CUCTEMbI, NPU KOTOPOM UX U3MEHE-
HMe OCYLLIECTBNAETCS TONBLKO NPEAHAMEPEHHO CyGbEKTaMM1, UMEIOLLIMMU

Ha Hero npaBo, NPy 3TOM COXPaHAKTCA UX COCTaB, CoaepXaHne n opraHm-
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3auunsa B3aNMOAENCTBUS.
[P 50.1.056-2005, craTtbsa 3.1.7].

3.21 3KCNOHeHUuuanbHoe crnaxuBaHue: MeTtog MaTemaTudeckoro
npeobpasoBaHnsi, UCMONb3YEMbIA MPU aHanu3e U NpPorHO3NpPOBaHWK Bpe-

MEHHbIX PAAOB.

3.22 3KCNOPT AaHHbIX: Ycnyra no ynpasneHuo AaHHbIMKU, 3aKIio-
YarLwascs B U3BNEYEHNN JaHHbIX U3 6a3bl JaHHBIX U CO3AAHUN KOMNMKN 3TUX

AaAHHbIX, OpraHM30BaHHbIX B COOTBETCTBUU C qC)OpMaTOM ofmMeHa JaHHbIMN.

[FTOCT P NCO/M3K TO 10032-2007, cTaTtbs 2.20]

3.23 akctpanonsauma: Ocobblin TN annpokcumaummn, nNpu KOTOpPOM
yHKUMS annpoKCUMUPYETCA BHE 3afaHHOrO MHTEPBarna, a He Mexay 3a-
AaHHBIMU 3HAYEHNAMU.

4 O00O3Ha4YeHUs U COKpalleHus

B HacTosILLEM CTaHZapTe UCTMONb3YHTCA CrefyroLLImMe COKpaLLEHNs:

AC - aToOMHas CTaHuns;

BA - 6asza gaHHbIX;

CYB[ - cvuctema ynpasneHus BJ,;

SSA - singular spectrum analysis unn AHanW3 CUHrynsipHoro
cnekTpa.

5 OcHOBHbIE NONOXeHUA

5.1 Obwue TpeGoBaHuA
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5.1.1 ®opmuposaHvne B[] no npuMpoaHbLIM YCNOBUSM N TEXHOTEHHbLIM
BO3AEWCTBUAM Ha nnollaake pasmewieHns AC ocyLLeCTBNSETCS B paMKax
DdepepansHOro 3akoHa «O6 MHopMaunn, MHAPOPMALIMOHHBLIX TEXHONOMMSAX

1 0 3awmTe uHcpopmaumm» [1].

HeobxoaumocTtb thopmupoBaHus B[l yctaHasnusaeTcs 3akasumkom

(3aCTPONLLMKOM) B TEXHUYECKOM 3aaaHnu.

5.1.2 Bl pomkHa XpaHUTbCA B ANEKTPOHHOM Buge, a popmMuposaHme
B[l cneayet ocyLlecTBNATb:

- 6o Npy NOMOLLM CneLmanbHON NPOrpaMMHON Cpeabl ynpaBneHus
JaHHbIMK, HasbiBaemon CYB[, paspabatbiBaemon B COOTBETCTBUM C
rOCT 34.602;

- nnBo NpY NOMOLLU COBOKYMHOCTU TEKCTOBBIX, Tabnu4YHeIX 1 rpadm-
yeckux hannos, U NPOrPaMMHbIX CPEACTB ANSA ynpaBneHus 3tumu dan-
namMun 1 KOHTPONMpPYeMbIM JOCTYNOM K dhainam AaHHbIX U NporpamMmmHbIM
cpeacTteam. TpeboBaHUS K MPOrpaMMHbIM CpefCcTBaM YCTaHOBIIEHbI B J0-
NOMHUTENbHBIX TpeboBaHMsAx, yTeepxaeHHbIX lNpasButenscteoM Poccun-

ckon deaepaumn [2].

5.1.3 B cooteerctBun ¢ NOCT 34.321 n NOCT P UCO/M3K TO
10032 opraHusaums, CTpykTypa, Tvn u doopma CYB[ gomxHa BKNoYaTh:

- KOHTpOIb AOCTYNna M MOMb30BaTENbCKAA KOHTPOSMb, BKMHOYAOLLWA
naeHTUMKaLMI0, ayTeHTUUKaLmMio (MpyM HEOBXOAMMOCTH) U aBTOPU3aLmIO

nonb3oBaTenein, BeAeHWe XypHanoB nonb3osaHns B/,

- KOHTpONb BBOAA WCXOAHbIX AAHHBIX, BKMHOYAsA: NPOrpaMMHble BO3-
MOXHOCTWU BBOAA AaHHbIX U3 U3MEpUTESbHBIX YCTPOWCTB; OnocpeoBaH-
Hbll BBOA AaHHbIX C UCNOMNb30BaHWEM dhannoB pacnpocTpaHeHHbIX odunc-

HbIX NPUNOXKEHUN;
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- BBOA AaHHbIX, MONYyYEeHHbIX paHee U XpaHALMIACS B pasfnyHbIX OT-

YETHbIX cpopmax (B ANEKTPOHHOM, BMAE, Ha BymaxkHOM HocuTene;

- XpaHeHWe pesynbTaTOB MHXKEHEPHbIX M3biCKaHWA, (B TOM 4ucre
AaHHBIX MOHUTOPWHra KOMMOHEHTOB OKPYXKaloLel Cpeabl), BKIOYas:
npeABapuTenbHylo 06paBoTKy WCXOAHBLIX AaHHbIX (OTOPaKoBKW IpyBbiX

owMBOK 1N KOMMNEHCALMN CUCTEMATNYECKNX OLLMBOK) N3MEPEHHDBIX faHHbIX;

- YHUPUKaLMIO METOAOB pacyéTa MCKOMbIX napameTpos rno Habnto-
AEHHBbIM BENWYMHAM U MOMYYEHWUS WUCKOMbIX PacY&THbIX BenuduH (napa-
METPOB) U WX MPEACTaBNEHU, BKIIOYAa TEKCTOBbIE, TabnuyHble U rpadu-

yeckue opmbl;

- KOHTPOSb paHee MOSyYEHHbIX U TUPAXKUPOBaHUE AaHHbIX, COMOC-
TaBneHne C pesynbTatamMu TeKyLUMX HabnwaeHWn v yyét nsMeHeHWn B

TEXHWYECKON N MNPON3BOACTBEHHON 4 OKYMEHTaLMMN.

Mpvmep obLen noruveckon cTpykTypbl Bl n cpeacts nx obpaboTkm ,
npusefeH B hopMe CTPYKTYPHON Cxembl 6asbl AaHHbIX U CUCTEMBI €€ 06-

paboTKM B NPUNOXKEHWM A.

5.2 O61wue TpeGoBaHUA K hopMupoBaHuio 6a3bl AaHHBLIX

5.2.1 ®opmupoBaHne Bl fOMmMKHO OCYLLECTBANATLCA NO BUAAM UHXKE-
HEPHbIX W3bICKaHWA, BKIOYAA MOHWUTOPUHI KOMMOHEHTOB OKpyXatoLen
cpeabl. Buabl MHXEHEPHBIX U3bICKaHUA AN NOArOTOBKU NPOEKTHON [OKY-
MeHTaLuun yCTaHOBNEHbI MepeYHEM BUAOB NHXEHEPHBIX U3bICKaHUA [3].

5.2.2 Bl pomxHa BKNOYaTb TEKCTOBbIE, TabnWYHbIe 1 rpadmyeckne
LWaBnoHbl, MCNonb3yemMble B U3blCKATENbCKOW MPaKTUKE U YCTaHOBNEHHbI-
MW AOKYMEHTamu no craHaapTusauun. Buabl AOKYyMEHTOB No cTaHAapTu-
3auum yctaHoBneHbl B cTaTbhe 14 depepanbHoro 3akoHa «O ctaHaapTusa-
uum B Poccuiickon ®epepaumm» [4].
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5.2.3 B npegenax 0gHOro 1 Toro »xe ob6bekTa AOMKHA NUCMONb30BaTb-
Csl ejuHasa cUCTeMa HauMeHOBaHWM, onpeaensaowan nepapxuo (M3bicka-
TENBCKYI, TEPPUTOPUANBHYIO), HEOOXOAMMYHO NMPU NPOBEAEHWMN NPOLEAY-

pbl COPTUPOBKN AaHHbIX.

5.2.4 B npegenax ogHOro u Toro xe obbekTa JomKHa UCNONb30BaTb-

CH efnHas cMcTema KoopauHaTt u/mnm BbICOT.

5.2.5 B[] gomkHa BKMOYATb CCbINOYHYHO, @ NpU HeOBXoANMMOCTU dou-
3ndeckyto 6a3y HOPMaTVMBHOMN WM TEXHWYECKOW LOKYMEHTauuW, npuMmeHsie-
MY A5 OMUCAHWS METOLO0B UMM CCbINOK Ha METOAbI, UCMOSb3yemMble A1s

npoeeaeHnsa NHXEeHEePHbIX U3bICKaHWIA.

5.3 Tpe6oBaHUA K JaHHbIM

5.3.1 Mpwu opraHmzaummn B nHxeHepHbIX U3bICKaHWA cnepyeT pasnu-
YaTb MNOCTOSIHHBIE U BPEMEHHbIE faHHble. K MOCTOSHHBLIM JaHHBbIM AOMKHbI
OTHOCUTBLCH NepBudHble (HEOBpaboTaHHbIe) gaHHble U pacyeTHble (obpa-
BoTaHHbIe) AaHHbIE, NONyYEHHbIE NOCHE PacyeToB.

5.3.2 MNoCTOAHHbIE NEPBUYHBIE U pacYETHbIE AaHHbIE LOMKHbI Npes-
CTaBNATLCA C yKasaHWeM nokasarenen TOMHOCTU UNU HeonpeaeneHHOCTU.
TpeboBaHMA O HanUuUKM nokasaTenen TOYHOCTU UMK HeonpeaeneHHOCTH
JdaHHbIX YCTaHOBMNEHbI NpUKka3oM oCyaapCTBEHHON Koprniopauum no atom-

Hom aHeprum «Pocatomy [5].

OanbHenwan o6paboTka UCXOAHbBIX (NEPBUYHBIX) AAHHBIX JOMKHA
MPOBOAMUTLCA C YYETOM POPMATOB AAHHBIX, YKa3aHHbIX B CBOAAX NpaBun

BMECTE CO 3Ha4YEeHWAMM nokasaTenen TOYHOCTH.

5.3.3 [lonyckaeTca npeacTtaBneHwe pesynbTata U3MepeHuin NnoTHO-
CTbl0 pacrnpejeneHns BEPOATHOCTEN Ha MHOXECTBE BO3MOXHbIX 3HaUYEHUN

N3MepPAEeMON BEMNYMHBI.
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5.3.4 PesynbTathl M3MEPEHWIA (pacyeToB) CneayeT NPeacTaBnsTb B
cneayowem dopMaTe: UsSMepeHHoe 3HaYeHUe U COOTBETCTBYHOLLMIA MOKa-
3aTernb TOYHOCTU WUNWU HEONPEAENEHHOCTU, KOTOPbIN AOMKeH ObiTb ycTa-

HOBNeH B COOTBETCTBMU C HOPMAaTUBHbIMU Tpe6OBaHMF|MVI.

5.3.5 MNpu 3anonHeHun B[, nHXeHEePHbIX U3bICKaHWN MHGOPMaUMEN,
MCTOYHMKaMU AOMKHbI ObiTb NOATBEPHKAEHHBIE 3NEKTPOHHbIE U ByMaKHbIE
BEPCWU MaTEepManoB MHXEHEPHbBIX U3bICKaHWIA.

JonyckaeTcs MCMOMNb30BaHME MaTepuarioB U OTYETOB NPOLUMbIX NET
(apxviBHble AaHHblE) C YCTAHOBMEHHBIMU 3HAUSHUAMU XapPaKTEPUCTVK MO-

rPELLHOCTY UMK HEONPELENEHHOCTU N3MEPEHUNA.

5.3.6 ®opma npegcTaBneHns pesynbTaTtoB MOHUTOPUHIA KOMMOHEH-
TOB OKpYXaloLlen cpepbl, JOMmKHA COOTBETCTBOBaTb TpebosaHuam [5] u

TpeGoBaHNsM NPeACTaBNeHUs! BPEMEHHbIX PSA0B.

5.4 TpeboBaHUs K OpraHu3auMm CUCTEMbl ynpaBrneHus 6asbl

AaHHbIX U COBMELLEeHHOMY NPOrpaMMHOMY obGecneueHuo

5.4.1 CYB[, pomkHa noaAepXuBaTb CXEMy IIOTMYECKOW CTPYKTYpbI
BA B bopmansHOM Buae. [laHHble B Bl A0mkHbI ObiTb NOrM4ECKN CTPYKTY-
pvpoBaHbl (CMCTemMaTuanpoBaHbl) ANa obecneyeHns BO3MOXHOCTU Nomncka

1 o6paboTku.

Cxema CYB[l pomxHa BknoyaTe B Ce0si onucaHus CoaepXkaHus,
CTPYKTYPbl U OrpaHUYEHUn LENOCTHOCTU, UCNONb3YEMBIX ANS CO3A4aHUA U
nogaepxkn B[], B Buae Habopa NOCTOSHHBLIX AAHHbIX, ONpeaen&HHbIX C

MOMOLLbHO CXEeMBblI.

5.4.2 [epcoHanbHbIA KOMMBbIOTEP UMW pabodas CTaHUMSs [OMKHbBI

ObiTb OCHaLLeHbl crneyuanbHbIM nporpammHbiM  obecneyeHnemM, no3Bo-
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NSOLWLMM UCNoNb3oBaTb MHopMaumio B n nossonsTb GbiTb COBMELLEH-

HbIMW C NporpammMHbiM 06ecneyeHvem CYB[.
5.4.3 K HeoBxoanmbim (0693aTenbHbIM) NporpaMmmamM OTHOCATCS:

- TEKCTOBbIe, TabnuuHble U rpacdudeckne pepakTopbl, COBMECTUMbIE
C nporpaMmmHbiM komnnekcom MS.Office (He Huxe Office-2010) unu aksu-

BarneHTHbIM, a TakKe CPeACTBa AN UTeHUa hainnos ¢ paclumpeHvem .pdf;

- CPEeACTBa ANA YTEHUA W pefakTUpOBaHWUSA BEKTOPHOW KapTorpadu-
YecKol UHAOPMaLUMKN, COBMECTUMbIE C NpunoxeHnem Surfer NporpamMmHo-
ro komnnekca Golden.Software (He Hwxe GS.Surfer 12) unu aKBUBaNeHT-

HbIM;

- CPeAcCTBa ANSA YTEHUA U pPefaKTUPOBaHUS BEKTOPHOW rpadvku, co-
BMECTUMble C npunoxeHuem AutoCad nporpamMHOro Komnnekca
AutoDesk (He Huwxe AutoCad-2007) unu aKBUBaANEHTHLIM;

- CpeAcTBa ANs YTeHUs U pefakTUpoBaHUsA pacTpOBOW rpadukn pac-
NpPoCTpaHeHHbIX POpMaToB ¢ pacwumpeHvem iff, .bmp, png, jpg nnn akeu-
BaneHTHbIM

6 CTpyKTypa 6a3bl AaHHbIX

6.1 KnaccucmkaunoHHble cBorcTBa 6a3bl JaHHbIX

6.1.1 Mo xapakTepy opraHuzaumn XxpaHeHus paHHbiXx B pgorkHa
ObITb pacnpepenéHHoin ansa obecnedyeHns ucnonb3osaHua B cneumanu-

CTaMu pasnuyHOro ypoBHSA 1 pasfinyHbIX cneumnanbHOCTEN.

6.1.2 Mo dopme npepcrasneHns nHpopmaumm B pomkHa 6biT BK-
3yanbHon, obecneunsas nNoOnyYeHNe UTOrOBbIX JOKYMEHTOB, KOTOPLIMU SiB-
JNAIOTCH OTYETHbIE U CrIPaBOYHbIE DOPMBbI.



18
CTO 95 12019-2017

6.1.3 No mopenu cTpykTypupoBaHus, B gomkHa ObiTb penAumoH-
HOWN, NpeacTaBnsAs coboli MHOXECTBO B3aMMOCBSI3aHHbIX Tabnuu, Kakgas

N3 KOTOPbIX COAEPXKUT MHEpopMaLmio 06 06beKTax onpeaenéHHOro suaa.

Kaxkpaa crtpoka Tabnuupl AOMKHA cCoaepxaTb AaHHble o6 OfHOM
obbekTe (pesynbTaTbl M3MEPEHWA BO BpemMeHW), a ctonbupsl Tabnuubl
AOIMKHbI COAEpPXaTb PasfUYHbIE XapakTepUCTMKM 3TUX OOBLEKTOB — aTpu-

ByTbl (KOOpAUHATLI, HA3BaHUS, NPUBA3KK, W Np.).

6.1.4 Bce 3anucu (cTpoku Tabnuusi) Tabnuubl 4OMKHBI UMETb OAUHA-
KOBYIO CTPYKTYPY, COCTOSILLYIO U3 NOMNen (3NEeMEHTOB AaHHbIX), B KOTOPbIX
XpaHaTcs atpubyTbl o6bekTa.

6.1.4.1 Kaxxgoe nomne 3anucu [0MKHO COAEpXaTb OAHY XapakTtepu-
CTuKy 0BbeKTa U NpeaCTaBnaTb COOOW 3agaHHbIA TUN AAHHBIX (HAanpUMep,
TEKCTOBas CTPoOKa).

6.1.4.2 Ina naeHTUMKaLUMN 3anmcen CrneayeT MCrnonb3oBaTb nep-
BUYHbIA KMOY B BUAEe Habopa nonen Tabnuubl, KOMOUHAUMSA 3HAYEHUIA KO-

TOPbIX OA4HO3HA4YHO ONPEAENAET KaXKAYI0 3anuch B Tabnuue.

6.1.5 OBwana crpyktypa B[l aomkHa Bknoyats B ceba cnepytowme
CTPYKTYPVPOBaHHbIE JaHHBIE:

- 0OBEKTbI, CTPYKTYPUPOBaHHLIE MO cxeMe [depeso;

- 3nemeHTbl OOBLEKTOB, CO CChINKOM Ha OGBLEKT, KOTOPOMY OHM

NpuHaanexar,
- JaHHble 3neMeHTOB OGBEKTOB;
- CBSI31 3NIEMEHTOB 06LEKTOB,

- CnpaBOYHUKNU,

CVUCTEMHbBIE HACTPOWKMK;

rpaHnUbl obnacten 06bEKTOB;
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BUAbI NPOrHO30B; AaHHble NPOrHO30B;

HOpMaTUBHAA U TEXHUYECKanA 4OKyMeHTauua,

nonb3oBaTeny 1 ypoBHW A0CTYNa;

npodunn AocTyna;

npoTtokon pabotsl ¢ B,

6.1.5.1 [laHHble 06 obbeKTax AOMKHbI BKNHOYaTh B ceOS: OCHOBHbIE
XapaKTepUCTUKN OObeKTa; PUCYHOK (Cxema) obbekta (pacTpoBbId W/unu

BEKTOPHbIN); CChINKY Ha POAUTENBbCKAA OOBEKT.

6.1.5.2 [laHHble 06 anemeHTax 0O6LEKTOB AOMKHbI BKNOYATh B cebs:
OCHOBHbIE XapaKTEPUCTUKUA SMIEMEHTA; KOOPAMHATBI SNIEMEHTA; CCbINIKY Ha

00bexT, KOTOPOMY NPUHALNEXUT SNEMEHT, TUN SNeMeHTa.

6.1.5.3 [JaHHble 31eMeHTOB O6BLEKTOB AOMKHbI COAepXaTb: CCbINKY
Ha 3neMeHT 00beKTa, K KOTOPOMY OTHOCUTCS; AATY U3MEPEHUS, 3HaYEHUE,
LiBET; LBET oOHa; CTUMb LIpUTa; KOMMEHTaPUA, YUCNO Pa3psaaos nocne
3ansaTon.

6.1.5.4 OnuncaHue CBA3EN 3NeMeHTOB OOLEKTOB AOMKHO COAepPKaTh:
CCbINKY Ha 31IEMEHTbI, KOTOPbIE CBS3bIBAKOTCS; XapaKTEPUCTUKN CBSA3K; TUM
CBS3N.

6.1.5.5 IHGopmaums O crpaBOYHMKaX AOSHKHa BKMYaTb B cebs

OaHHble CNPaBOYHUKOB, KOHCTaHT, UCNOMb3YEMbIX MPU pacyéTax.

6.1.5.6 OnuncaHne CUCTEMHbIX HaCTPOeK AOMKHO COAepXKaTb Ha-
CTPOWKN, KaCaroLMeCss TakMX XapakTepUCTUK, Kak TOYHOCTb MpencTaBne-

HUS MHGhOPMALMK, NapaMETPbI ANEMEHTOB (POPMbI.

6.1.5.7 CBeaenna o rpaHuuax obnacten oOBbEKTOB JOMKHbI COAEp-
XaTb nHOpMaumio 0 opmMe 1 pasmepax 30Hbl, OrpaHuuMBaoLLMX 00-
nactb ofbekTa.
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6.1.5.8 Hcbopmaumsa 0 BUAAxX NPOrHO30B AOSHKHA COAepxaTh:
- MEeTOop NPOrHO3a; CChINKY Ha 0OBLEKT NPOrHO3a,;
- CCbIfIKY Ha NPOrHO3UpyeMbIi pag;
- BPEeMeHHble paMK1 NporHo3a;

- napamMmeTpbl NporHo3a (p,osepMTeanaﬂ BEPOATHOCTE UNKN Be-

POSITHOCTb COBLITUS, ONPEAENSIOLLME rPaHULIbl NPOTHO3a).

6.1.5.9 VIHdhopmauma O paHHbIX MPOrHO30B [OIPKHA COAEPXaTb Yu-
CNoBble AaHHbIe NPOrHO3MPOBaHWA.

6.1.5.10 UHcbopmaLmsi O HOPMAaTUBHOW W TEXHUYECKOW AOKYMEHTa-
LMK IOMKHA cofiepaTb YNOopsAOUHEHHbIE CCbINIKN Ha HOPMAaTUBHYIO U Tex-
HWYECKYIO AOKYMEHTaLMIO UM camy AOKYMEHTaLMI0 C BOSMOXKHOCTbBIO MO-
ncka n GuICTPOro AOCTyNa K HEW.

6.1.5.11 CBeeHna O NONb3OBaTENSAX M YPOBHSAX AOCTYMA [OMKHbI
coaepxartb: NOorvHbl nonb3oBaTtenen, nmetowmx goctyn K Bfl; sawwudpo-

BaHHbIE NAPOJK; CCbINKM Ha NpodunM 4OCTyna nonb3osaTens.

6.1.5.12 UHcpopmaumss o npochunsax poctyna LoSHkKHa Copeparb:
HavMeHoBaHVe NPoguns; MHPOPMaLMIO O TOM, B kakue 6nokv B aaHHbIN
npodunb MEET JOCTYN N €ro YPOBEHb.

6.1.5.13 MNpoTtokonbl paboTbl ¢ B[l fom«HbI cogepxaTtb: BUL onepa-
uumn, npousseaénHbin ¢ B, o6bekT B[], ¢ KOTOpbIM MpousBeaeHa onepa-
uus; paty v Bpems NpoBefeHns onepauuv; NorvH nonbsosatens Bl, ko-
TOPbIN NPOBEN OnNepaLuro; CETEBON NOrMH NOMb30BaTENS, KOTOPbIA NPOBEN
orepaumio; KOMMbITEP, C KOTOPOro NPOU3BeeHa onepaums.

6.1.6 UHTepdperic CYB[ aomkeH npefycmaTpuBaTth BU3yanusaumio
CTPYKTYpbl OOBLEKTHON Mepapxun C rnyGuHOW NOCTPOEHUW He meHee 10
YPOBHEN BNOXEHHOCT.
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6.2 Tpe6oBaHuUA K opraHU3aLMm n CTPyKType 6a3bl AaHHbIX

6.2.1 Bce paHHble Bl AomkHbl 6bITb CTPYKTYPUPOBaHbI (MO NPU3HaKy
XpaHeHWs, Ha ABe OCHOBHbIE rPynMbl: aHHble, XpaHUMble B NaMsATh KOM-
nbloTepa U MeTafaHHbIe, nonyvyaemMble B pesdynbtate pacdetos. lNpumep

CTPYKTYPHO-TIOTMYECKON CXeMbl AaHHbIX B B[l npusegeH B npunoxeHum b.

6.2.1.1 K gaHHbIM, XpaHUMbIM B NaMATU KOMMbIOTEPA, AOSMKHbI OTHO-

CUTbCH:

- OCHOBHblE AaHHble, BKIoYas OOHOBNSIEMble AaHHbIE pesynbTaTtoB

N3bICKAHWI 1 [aHHbIE MOHUTOPWHIA;

- BCnomMmoratesbHble AaHHble, BKN4Yalwwme BejOMOCTb CCbITOYHbIX
AOKYMEHTOB, CCbINO4YHblEe AOKYMEHThI, wabnoHbl 1 CcnpaBoOYvHUKK, nNpeaHa-

3HaY€eHHble TONbKO ANA YTEHUA.

6.2.1.2 K MeTagaHHbIM JOMKHbI OTHOCUTBCS AaHHbIE, NONMyYaeMble B

Xo4e pacHeToB, a Takke pesynbTaTbl NPOrHO3MpPOBaHUA.

6.2.2 [laHHble, BHocUMble B B[, fomkHbI BbITh CrpynnupoBaHbl Ha
NCXofHble (MK NepBUYHbIE) AaHHbIe 1 NpeobpasoBaHHbIE JaHHbIe, CoXpa-
HseMble nocne HeoOXOAUMON KOPPEKLMU UCXOAHBIX aHHbIX O4HOBPEMEH-

HbIM MPOTOKOMMPOBaHUEM KOPPEKLIMIA.

6.2.3 NicxopHble (Mny NepBuYHbIE) AaHHbIE JOMKHLI OCTaBaTbCA He-

N3MEHHbIMU Ha BECb CPoK cny6bl BJ.

6.2.4 [NonyyeHne pacyeTHbIX AaHHbIX AOMXHO OCYLLECTBNATBCA MO

npeobpasosaHHbIM AaHHBIM B COOTBETCTBUM C 6.2.2.

6.2.5 BcnomoraTtenbHble faHHble JOMKHbI ObiTb CTPYKTYPUPOBaHbI N0

NX Ha3Ha4YeHWo Ha HOPMATMBHbIE, TEXHUYECKME, LWabnoHbI 1 cnpaBOYHUKN.
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6.2.6 B Bl pomkHa BbiTb NpeaycMoTpeHa oBHoBMSeMasi CCbINoYHas
B[l HOopmaTuBHBIX U TEXHUYECKUX AOKYMEHTOB, onpeaenswoowas U noa-
TBEPXKAALLAA OCHOBHbIE HAabNAaeMble NapaMeTpb.

6.2.6.1 BXxoAgHBIMA [AaHHBIMW  ABNAKTCA dannbl  HEM3MEHAEMbIX
dopmatos (pdf, b2, djvu n aHanornuHele), coxpaHsemeie B Tene B,

6.2.7 B B[l pomkHa GbiTb NPeAyCMOTPEHA KOHCTPYUPYEMas 1 pegak-
Tupyemasa Gmbnuoteka WabnoHOB BLIBOAHBLIX JOKYMEHTOB B Buae obssa-

TenNbHbIX N PEKOMEHAYEMbIX TEKCTOBbIX, TabnUUHbIX N rpaduyecKnx CbOpM.

6.2.8 LLIabnoHb! f0MmKHBLI COXPaHATLCA B BUAE CCbINOYHOW BubnuoTte-
KW TEKCTOBbIX, TabNUYHbIX U rpadpmuecknx annos (OUCcHbIX hopmaTos).
Ons pa3paboTku WabnoHOB PEKOMEHAYETCH UCTONb30BaTb KOHCTPYKTOPbI
LwabnoHoB 1 hopm.

6.3 TpeboBaHMsA K BHOCUMbIM OAAHHbIM

6.3.1 Ko Bcem BHOCUMbIM B B[] faHHbIM NpeabaBnAOTCA Cneayto-

Wwye TpeboBaHus:

6.3.1.1 Bo Bcex cny4vasx fosmkHa ObiTb ykasaHa gara u cnocob no-
nydeHuss fadHbiX. [pyv MCNONb3oBaHUM paHee BbIMyLUEHHbIX OTYETHbIX
dopM Ana HanonHeHWa B[ pekoMeHAYyeTCs COXPaHATb SMEKTPOHHbIE BEp-

CWM OTYETOB N NCMONBb30BaTb CChINKN Ha dhanrnbl.

6.3.1.2 K BHOCUMBIM JaHHbIM NPEABbSABNAITCA cneayrowme Tpebosa-
HUs. Ecnn gaHHbIe ABNATCS:

- TEKCTOBbIMW, TO B TEKCTE [OMKHA ObiTb UCKMOYEHa HEOAHO3HaY-
HOCTb TONKOBAHUS,

- TaBnNYHBIMU, TO 3HAYEHNS AOIKHBI BbITb CHABXEHbI TOYHOCTBIO UX
onpeaeneHus;
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- rpacouyeckumn, TO AomKHaA BbITb YkazaHa TOMHOCTb MX NOCTPOEHUS.

6.3.1.3 Ecnu aaHHble ABNATCS CCbINOYHbIMK, TO B B fomKkeH BbiTh
NpUBELEH TEKCT, a NPWU OTCYTCTBUM - YKasaH UCTOYHUK. Ecnn Takux gaHHbIX

HeT, TO faHHble B B[] He ncnonb3yrTcs.

6.3.1.4 Ecnn AaHHble HOCAT KOCBEHHbIN XapakTep, NMullb YacTU4HO
OMNMCbIBAKOLLMIA HEOOXOAUMYIO XapaKTEPUCTUKY, TO B ONUCaHUW NPUBOLAAT-
cs1 OCOBEHHOCTIN 3TOW XapaKTEPUCTUKN U CTEMEHb €€ COOTBETCTBUA WCKO-

MOMY NapameTpy.

6.3.2 K MOHWTOPUHIOBbIM AaHHbIM J00aBnstOTCA crneaytowme Tpebo-

BaHUA.

6.3.2.1 TabnuuHble gaHHble JOMKHbI ObITb NOKa3aHbl Kak BPEMEHHbIE

pPSAAbl, BKNOYaS:
- nokasaTeny LMKIMYHOCTU 1 YCIOBUI N3MEPEHUI;

- NoKa3aTtesnn CKOpOCTU U3MEHEHWUsd napamMmeTpa, ecnn gaHHble noa-

nexar JIMHENHONW annpoKcuMaLumuy;

- OL/eHKN KOMMOHEHTOB BPeMEHHOro pdaa, ecrnu no3sondalT AnvHa n

KONMMYECTBO U3MEPEHWIA.

6.3.2.2 'padhmueckne aaHHble (KapTbl) AOMKHbI BbITb CHaGXeHbI kap-
Tamu, XapakTepusyloLLMMN U3MEHEHUS, MPOLLEALLMMI 3a BPEMSA npoBeje-
HUA MOHUTOPWHIA, BKMOYasA CKOPOCTU U HanpaBneHNs 3TUX U3MEHEHWN.

7 Cuctema ynpaBneHusi 6a3oiM JaHHbIX

7.1 O6wan cTpykKTypa cuctembl ynpasneHus 6a3on faHHbIX
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7.1.1 CYB[ pomxHa cooTeBeTcTBOBaTh TpeboBaHuam FOCT 34.201,
FOCT 34.320, N'OCT 34.321. TexHnyeckoe 3aaaHue Ha paspaboTKy aBTo-

MaTMU3NPOBaAHHON CUCTEMEI BLINONHAETCS B cooTBeTCcTBUM ¢ TOCT 34.602.

7.1.2 Ctpyktypa CYB[ gonxHa npeacTaBnsaTb COOOM UHTErpupoBaH-
HYIO B €4MHYI0 MPOrpaMMHyI0 Cpeay COBOKYMHOCTb NPOrpaMMHbIX CPEACTB,
NO3BONSAOLLUMX OCYLLECTBAATb:

- KOHTPOMNb AOCTYNa K AaHHbIM (aBTOpuU3aums, UaeHTMduUKaLms,

npy HeoBXOANMOCTU - ayTEeHTUUKALNS),

- BBOA W 3anuCb AaHHbIX, UCNONb3YS: KnaBmaTypy; TEKCTOBblE,
TabnuuHble n rpadmyeckme dainbl U CBA3aHHLIE C HUMWU NPOLIEAYPbl KOH-
BEPTUPOBAHNA U3 NONYNSAPHBIX OPUCHBIX POPMaTOB C BOSMOXHOCTBIO UC-

Nonb30BaHUS BanNMaaTopoB hopmarTa;

- KOHTPOJSIb BBOAA U XpaHeHWdA AaHHbIX Ha ('*)I/I3I/I'-IeCKOM n norun-

YeCKOM YPOBHSX;

- paboTy ¢ HabnaeHHbIMM AaHHBIMW, BKIOYas NpeaBapuUTernb-
Hyto 06paboTKy, pacyeTbl NapaMeTpoB, NP HEOBXOAMMOCTU — CTaTUCTU-

4YecKkoe MmoenupoBaHue N NporHosnpoBaHne;

- paboTy ¢ BCriomorartenbHbIMU AaHHBIMK, BKTHOYas NPOCMOTP U
1CNonb30oBaHMe BCroMoraTenbHbIX AaHHbIX 6e3 Bbixoga 3 CYBL, nubo
MOAKIOUEHNE COOTBETCTBYHOLUMX BHELUHMX COBMELLEHHbIX MpOrpamMmHbIX

CPEeACTB;

- BblBOA AdaHHbIX C pejaktMpoBaHWeM U UCNONb3OBaHNEM

TEKCTOBbIX, TAaBMNUYHbIX U rpachuyeckmx LWabnoHoB B odUCHbIE hopMaThI.

PekomeHayemas CTPYKTYpHaa cxema 6asbl AaHHbIX U CUCTEMbI ee

06paboTku NpuBeaeHa B NPUNOXeHUN A.
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7.1.3 Ana pasHbix yposHein pabotbl ¢ B], HeoGx0aMMO MCnonb3o-
BaTb TOT A3bIK MPOrpamMMMpOBaHWS, KOTOPbI Hambonee npucnocobneH

ANgA 3TOro ypoBHA.
lMpumep.

Hnsi pabomsi e nokanbHOM pexxume pexomeHdyemcsi CYB[ Sqlite. Ons pa-
6ombl 6 cemesom pexume pekomeHdyemcsi mobass CYB[], noddepxuearowas

MexAyHapodHbili cmaHdapm ANSI SQL-92.
7.2 Cuctema KOHTpons Aoctyna k 6ase AaHHbIX

7.2.1 B CYB[ pomxeH BbiTb NpefycMOTPeH KOHTpOnb aocTtyna k B,
TpeboBaHua Kk goctyny/orpaHudeHnio goctyna k Bl ycraHoBneHs depe-
panbHbIM 3aKkOHOM «O6 UHOPMaLMK, NHPOPMALIMOHHBIX TEXHONOMMSAX U O
3awmTe nHgopmarmu» [1].

7.2.2 3nemeHtamn CYB[l aomkHbl 6biTb Npoueaypbl aBTopu3aumu,
uaeHTuUKaLmmM n Npu HeobXxoaMMOCTN - ayTeHTUdMKALMKN Kak CPEACTBO
Ans obecneyeHns nepcoHanusaumn cyObekToB B KOMIMbIOTEPHBIX CUCTE-
Max.

7.2.3 B CYB[ pomkHa 6blTb NpegycMOTPeHa He MEHee YeM YeTbl-
péxypoBHEBasi cucTeMa upeHTucukaumm npusefeHHbix B Tabnuvue 7.1:
rOCTEBOMN YPOBEHb, KITMEHTCKWIA (NONb30BATENBCKUA) YPOBEHb, SKCNEPTHBIA

YPOBEHb, aMUHUCTPATOPCKUIA YPOBEHD.

Tabnuua 7.1 — YpoBHU aocTyna

YposeHb aoctyna

Onepauun

FocTb
KnueHt
QkenepT
ALMWH
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YpoBeHb A0cTyna
Onepauuun ; E '% <
5 | 2 |5 |3
e 15 |& | 3
YcTaHoBKa nNapameTpoB KoHTponsa goctyna |Het |Her |Hetr |[da
MpocMOTp AaHHbIX U pacHETOB Oa Aa Ha Het
HasHaueHve nepapxm4eckoin CTpyKTypbl Her |QOa Aa Het
BBog gaHHbIX, UMNOPT M 3KCMOPT AaHHbIX Her |Hda Oa Het
MpeaBapuTensHas o6paboTka AaHHbIX Her |Her |Mda Het
Pacuétbl Her |[Ada Oa Het
AHann3 1 NporHo3 BpeMeHHbIX PSAO0B Het |Het |Ja Het
MocTpoeHve wabnoHoB Her |Hetr |[Jda Het
BbiBOA, AaHHbIX na Oa na HET
PesepsHOe konupoBaHMEe u BOCCTaHOBIE-
Her |Her |Hetr |[Jda
Hue 6asbl faHHbIX.
CepBucHble OYHKUMU aiMUHUCTPUPOBaHUS
51 Her |Her |[Hetr |QMda

7.2.4 TocteBo ypoBeHb («[0CTb») pomkeH obecneynsarb O3HAKO-

MUTENbHbIA NpocmoTp Bfl, orpaHnyeHHbIn JOCTYN K OTAEMbHBLIM AOKYMEH-

Tam, WaBnoHMPOBaHHbLIM Ha 3KCMIEPTHOM YPOBHE, @ Taloke K COXPaHEHWIO B

BUAE TEKCTOBOro dhanna n/vunu BoiBOAY €ro Ha nevatb.
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7.2.5 KnueHtckuin yposeHb («KnueHT») pgomkeH obecrneunBatb BO3-
MOXHOCTb BBOAA [AaHHbIX ANA akTyanusauvn B[, pacuértel, BbIBOAHbIE
onepauuu, BKNIOYas KOHBEPTUMPOBaHWE B Heobxoaumble (opucCHbIe) dhop-

MaThbl.

7.2.6 DKCNEpTHbIA ypoBeHb («JKCMepT») JOIKEH BKMO4YaTh B cebn
BCE (PYHKLMM NOSb30BATENLCKOrO AOCTYNA, aHanU3 1 NPOrHo3, NoAroTOBKY
TEKCTOBbIX, TabNNYHbIX U rpacmdecknx LWabnoHOB JOKYMEHTOB, a Taioke

orepauum no npegeapuTenbHon 06paBoTke UCXOAHBIX AaHHbIX.

7.2.7 ALMUHUCTPaTOPCKUIA AOCTYN («AQMWH») AOIKEH BKMOYaTb B
cebs onepauum MO NEPCOHANU3ALMN U HA3HAYEHUIO UMEIOLLIMXCS YPOBHEN
goctyna k B[], opraHusaumm cepsepHbIX onepauui v np.

7.2.8 Ha Bcex ypoBHAX JOCTYNna AOMKHA OCYLLECTBNATLCH Npoueay-
pa NPOTOKONMPOBAHUA «BXOA4a-BbIXOAA» B COOTBETCTBYIOLLYIO TabnuLy.

7.3 Cuctema BBOAa-BbIBOAA AAHHbIX

7.3.1 Cuctema BBOAA AaHHbIX AOMKHA NPeACTaBNATb COGOW MHTer-
PVPOBAHHYIO B EAVHYIO MPOrPaMMHYI0 CPEAY COBOKYMHOCTW MPOrPamMMHbIX

Cpe/CTB, MO3BONSAIOLLMX OCYLLIECTBNATD:
- KnaBWaTypPHbIA BBOA,;

- BBOA Aa@HHbIX U3 (hafIOB C UX OFHOBPEMEHHBLIM MPOTOKONUPOBA-

HUEM B COOTBETCTBYHOLLMX pasgenax GuGnmoTekn CCbinok;
- KOHTPOrb LIENOCTHOCTN UCXOAHbBIX AAHHbIX.

7.3.2 Cuctema BBOAA AaHHbIX JOMKHA NOAAEPKUBATL: BBOJ, 3anncb
W yaaneHne faHHbIX 13 hannos OOLLENPUHATBIX OHUCHBIX (HOPMaTOB NMpu-
BeJEeHHbIX B Tabnuue 7.2.
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Tabnuua 7.2 — OCHOBHbIE TWMbl U BUAbl paiinoB, NOALEPKUBAEMBIX
CYB[ npv BBOAE

Bug danina Twn n cTangapTt noaaepxveaemoro cgavna

.doc, .docx, .docm)

Portable Document Format (PDF)— mexnnatdopMeHHbIi
OPMaT SMEKTPOHHBIX AOKYMEHTOB

;g:;:ﬂ%ﬂfrlz OpenDocument Text (.odt) (BapuaHT OTKPbITOrO TEKCTOBO-
ro ¢popmara)
TEeKCTOBbIN dann (.txt)
(.sxw) (TarcKe OTKPbITbIN TEKCTOBLIN hopMaT)
(Xls, .xIsx, .xlsm)
OpenDocument Spreadsheet (.ods) (copmaT, ncnonssye-
3;;1 'ﬁﬂgr“b'e MbliA OTKPbITbIM TabnuyHbiM nNpoueccopom ot OASIS, yHu-

BepcanbHbIil cTaHaapT ucnonbayowmn XML n Zip)

(-sxc) [oTKpbITbIN ¢popmaT Ha (XML, ZIP)

BMP (Windows or OS/2 bitmap)

PacrtpoBas JPEG, JPG, JPE (Joint Photographic Experts Group)

rpacuka TIFF, TIF (Tagged Image Format)

PNG (Portable Network Graphics)

CDR

WMF

BekTopHas EMF

rpacuka DXF

SRF

7.3.3 CYB[ pomkHa nofAepKuBaTb COPTUPOBKY OCHOBHbBIX W BCrO-
MOraTenbHbIX AaHHbIX MO HAMMEHOBAHWIO, AaTe BBOAA W OBHOBMNEHWS, NO
UMEHWN Monb3oBaTens, NO UAEHTUMUKATOPY KOMMbIOTEpPa B CETEBbIX BEP-
cmnsX, MO KOOpAMHATHOW 6nmM30ocTn OOBLEKTOB B COOTBETCTBUM YCTAHOBMEH-

HOWN nepapxuein CCbInok.

7.3.4 CYB[ pomkHa nopiepxuBaTb BO3SMOXHOCTb MMMOPTa M 3KC-
nopTta o6bekToB b[l, a Takke 3KCrOPT HOPMATUBHON N TEXHUYECKON AOKY-
MeHTauun B hopmaTte ee BBOJA C COXpaHeHuem aTpubyToB BpeMeHu Mo-
CrefHero peaakTupOBaHNUA N COXPaHEHWUA B NaMATU U NPUCBOEHWEM YHW-

KanbHOro MMeHu Ans obbekTa.
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7.3.5 B uenax KOHTponsa LenocTHocTM B[ npu akcnopTte - umnopTe
obbekta B[ pomkHa BbINOMHATLCA MpoUeaypa KOHTPOSbHOMo KONMpoBa-
HUS CYLLECTBYIOLLMX AaHHbIX C BO3MOXHOCTbLIO OTKaTa A0 NOCnefHero wa-
ra (nmnopta obvekTa b).

7.3.6 CYB[ nomkHa noaaepXusaTth BbiBOA TEKCTOBbIX, TAOMNNYHbIX U
rpadonyecknx AaHHblX B hannbl popMaTa COBMELLEHHBLIX NPOrpamMMHbIX
OUCHBIX CPEACTB, a TaKkKe AomkHa ObiTb NpesycMOTpeHa BO3MOXHOCTb
npamMoro KonvposaHus B Oychep obmeHa noMeuveHHbIX nonb3osaTenen

TEKCTOBbIX, TABNMUYHbIX U FpanVI‘-IeCKI/IX MacCcCUBOB.

7.4 Cnctema KOHTPONA AaHHbIX

7.4.1 Ctpyktypa CYB[l aomkHa umeTb cuctemy KOHTpons 6asbl gaH-
HbIX Ha dmsuyeckom yposHe no FOCT P MCO/M3BK 13335-1, obecneun-

BalOLLMX:

- OTKa30yCTOMYMBOCTL (pPe3epBupoBaHue, AyGnupoBaHue, sepkanu-
poBaHue 0BOPYAOBAHNSA U AaHHbIX );

- B6e3onacHoe BOCCTaHOBIIEHUE (pe3epBHOE KOMUPOBaHWE W 3dnek-
TPOHHOE apXMBUPOBaHNE MHAOPMaLK).

7.4.2 CtpykTypa CYB[ AomkHa UMETb CUCTEMY KOHTPONSA LIENOCTHO-
CT B[] OT YMBILLNEHHOTO Y HEYMBILLIIEHHOrO U3MEHEHUSI U KOHTPONb NOJ-

JIMHHOCTWU A aHHbIX B 4aCTWN YCTaHOBNEHNA UCTOYHUKA AaHHbIX.

Mpwn 3TOM CregyeT yuuTbiBaTb, UTO AaHHbIE, KOTOpble Oblnn 3MEHe-

Hbl, (PaKTUYECKN UMEIOT HOBbIN UCTOYHMK. ECNU HOBBIN MCTOYHUK HEU3BeC-

" OZHHM 13 IPHVMEPOB MOYKET GBITH HCTOMb30BarHke Redundant Array of Independent Disks -MaccHBOB).
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TEH (HET CCbINKU Ha UCTOYHMK), BOMPOC 06 M3MEHEHUWN JaHHBIX HE MOXET

ObITb paspeLUéH.

7.4.3 Ctpyktypa CYB[l pomkHa WMETb CUCTEMY KOHTPONS BBOAA
JaHHbIX Ha NOrMYeckoM ypoBHe, ofecneuymBaloLmMx YUCNOBOWA KOHTPOMb
BBOAMMbIX AaHHbIX (3HAYEHWI, AaT, koopauHaT) U ux hopmaTos, a Takke

BO3MOXHOCTb A0GaBINEeHUst TEKCTOBBIX U YUCNIOBbIX (DUBTPOB.

7.4.4 CYB[ pomkHa obecneunsatbh BO3MOXHOCTb opraHvsauvm bl,
KOTOpasi, B CBOKW ouvepedb obecnedvnBaeT HEMPOTUBOPEYMBOCTL (KOHCU-

CTEHTHOCTb) AaHHbIX B HEN.

7.5 UnTepdbeiic cucteMbl ynpaBneHus 6a3bl AaHHbIX

7.5.1 Nntepdperic CYB[, aomkeH ObiTb MHOIMOOKOHHBIM, BKIHO4Yas
rnasHoe OKHO, paboyee OKHO U OKHa UCXOAHbIX, NpecbpasoBaHHbLIX, pac-
YEeTHbIX WU MPOrHO3HbIX JaHHbIX. AnA BU3yanu3auMm OKOH PeKoOMeHAyeTcs
UCNONb30BaTh HOPMY SNEKTPOHHbLIX Tabnuy u BCNOMOraTenbHbLIE OKHA,

NO3BONAOLLME BLINOMHATL rpadoMyeckme NoCTPOEHMS.

7.5.2 NmaBHOe OKHO uHTepdenca CYB[ fOmKHO NO3BOMATb BbINOM-
HSITb MOUCK U BbIOOP AaHHLIX B COOTBETCTBUWN CO CTPYKTYPHON nepapxuen

AaHHbIX.
Mpwn aTom pekomeHayeTcs:

- UCMNOMb30oBaHWE BO3MOXHOCTEN COPTMPOBKM MO COOTBETCTBYHOLLUM

npu3HaKam;

- pasmeLLeHne pacTPOBOrO UNN BEKTOPHOrO U3oBpaskeHus obbekTa

OTHOCUTENBHO OOLLIEro NONOXEHUA 0OBEKTA;

- pasMeLLieHWe KpaTKoi TEKCTOBOW W/nun TabnnMUHOM XapaKTepucTUkm

obbekTa u ncnonb3yembixX aHHbIX.
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7.5.3 OKkHa UcxoaHbIX, NpeobpasoBaHHbIX N PacYETHBIX AaHHbBIX pe-
KomeHpyeTcs hopMUpoBaTb B COOTBETCTBUM C hopMamy BEJOMOCTEN U
rpacukoB, ykasaHHbIX B HOPMATUBHOW AOKYMEHTaLunM U B TOM BUAE, B KO-

TOPOM JaHHble 6binu BBEEHbI B CYB[.

7.5.4 Pabouee OKHO WHTepdenca AOMKHO COOTBETCTBOBATL MpoLe-
Aype npeaBapuTenbHOn 06paboTkn AaHHbLIX NOCPEACTBOM KOTOPOW Bbl-
NonHAETCA NpoBepka, HeobxoauMan KOPPEKLUMst UCXOAHBIX AaHHBIX U ne-

PEBOZ, UCXOAHBIX AAHHLIX B paspsaa NpeobpasoBaHHbIX.

7.5.5 Pabouee OkHO WHTepdenca LOMKHO OblTb OCHALLEHO BCEMM
BO3MOXHOCTAMMW CTATUCTUYECKOrO aHanv3a AaHHbIX, 8 TakkKe BO3MOXHO-
CTAMWU BU3yanbHO-aHANMUTUYECKUX MOCTPOEHUIN, BKNOYasi MOCTPOEHUE:
AnarpamMM, TOYEYHbIX U BPEMEHHbIX rpaduUKoB, perpecCUoHHbIX MoAEnen
OCHOBHbIX (PYHKUMA C BblAENEeHnemM 30H [OBEPUTENbHON BEPOATHOCTU,

rpadouKoB N30NMHWA, Npodunen n np.

7.5.6 Joctyn k pabo4yemMy OKHY AOSMKEH ObiTb OrpaHNYEH A0 YPOBHS
3KCMepTHOro goctyna.

8 ®yHKUMOHan cucTeMbl ynpaBneHus 6a3sbl AaHHbIX

8.1 MatemaTtnyeckui pyHKLMOHAN pacyeTHOro Moayns

8.1.1 PacueTHbil MOAYMb SBNSETCA LEHTpanbHbIM MPOrpaMMHbIM
3BeHOM, obecneumBaloLLM 3PPEKTUBHOCTL MUCNonb3oBaHWUa B, pomkeH
BKINtOUaTh cuctemy o6paboTkvM HabnioaeHHbIX AaHHbIX AN NOMyYeHUs uc-
KOMbIX MapaMeTPOB, a TAKKe AOMKEH UCMONb30BATb anrOpUTMbl CTATUCTU-
Yyeckon oBpaboTkn gaHHbIx B cooteetcTBun ¢ FOCT P 50779.0, TOCT P
50779.10 u FOCT P 50779.90.
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PekomeHayemas cxema B3aUMOAENCTBUS PacYETHOro MOAYNA M
JaHHbIX NpYBEAEHa B NpUNoXeHWn B, rae nokasaHbl normyeckast CTPyKTy-
pa pacyeTHOro MOAYIS, BKIMIOYAIOLLEro CPEACTBa ANA NpeABapuUTENbHON
06paboTku, ANA BIIOXKEHHbLIX PAcCYeTOB U MOAYNb aHanM3a U nporHosa
AaHHbIX.

8.1.2 PacueTHbIn MOAY b AOMKEH NO3BONATL BbINOAHATD:

- npocTeiwme anrebpandeckne (PyHKLMM NO OTHOLLIEHWIO K yKa3aH-

HOMY MacCuByY AaHHbIX B CTPOke (cton6bue), MaTpuyHble onepauumn,

- MPOCTENLUME CTaTUCTMYECKUE MPOLEAYPLI, BKMKOYas onpepencHue
auncnepcun D 0gHOMMEHHOrO psga 3HaAYeHWA (CTPOKW); OnpeaereHue Ko-
ahPMUMNEHTBI B3aMMHOW koppensauum R mexay cTpokon (CTonbLom) B yka-
3aHHOM MaccuBe CTPOK (CTONBLOB) AaHHBIX;

- MO BbIGOPY NMUHENHYIO, OUMUHEAHYIO MHTEPNONAUMIO, KyBuueckyto

CMManH-MHTEPNONALMIO, NOCTPOEHNE CNNanHOB AKUMBI,

- CrnaXXMBaHWe CKOMb3AWMM CPEeJHUM C YKasaHMEM 4ucna TOMEK,
3KCMOHEHLManbHoe CriaxuBaHne ykasaHmem KoapduLMEHTOB;

- NpeoBpa3soBaHMe He PABHOOTCTALLMX PSLOB K PABHOOTCTAOLLMM C
UCMONb30BaHUEM (MO BLIGOPY) anropUTMOB MHTEPMOSISILIMN U CIIAXKUBAHUS,

C yKasaHneMm nara U ToO4KM Havana npeobpasoBaHui;

- MOCTPOEHNE PEerpecCMOHHbIX MOAENEN MPU MOMOLLM annpoKCcUumMa-
UMM METOAOM HaUMEHbLUMX KBafpaToOB C MCMOMb3OBAHMEM YKa3aHHOTO
MaccvBa faHHbIX (CTPOKW unu cTonbubl) MO ykasaHHbIM OCHOBHbLIM (PyHK-
uMsM 1 onpeaeneHmemM Bern4YMHbl JOCTOBEPHOCTU annpokcumauumn rpu

NoMoLLM KoachbuLIMeHTa AeTepMUHMpoBaHHocTy (R3).

8.1.3 B pacyeTHOM moayne AomkHa ObiTb NpefycMoTpeHa BO3MOX-
HOCTb BU3yanu3aumm ykasaHHbix B 8.1.1 npeobpa3osaHuin B BuAE COOTBET-

CTBYOLLMX rpacunKoB.
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8.1.4 PacueTHbI MOAYNb AOIMKEH MO3BOMATh BbINOSHATL rpaguye-

CKue noCTpoeHuA, BKN4Yasn:

- TOYeYHble rpadMKu, BpEMeHHble TIpacuku C BO3MOXKHOCTBHO
MOCTPOEHUA 30H JOBEPUTENbHLIX UHTEPBANIOB U OTOPAKOBKU OTAEMbHBIX

3HaYeHWN;

- MNOCTPOEHWE MO 3ajaHHbIM KOOPAMHATaM MacLUTaGMpPOBAHHBIX
n3obpaxeHun u cxem (no BbIGOPY) C OTOBpPaKeHWem npu MOMOLLMU
MacwrabHbiX M BHEMACLWTabHbIX YCMOBHbIX 3HAaKOB Touyek cbopa
nHpopmauun;

- nepeBoj KOOPAMHAT U3 CUCTEMbl B CUCTEMY C UCNONb3OBaHUEM
KOOpPAWHAT OAHOMMEHHBIX TOYEK B PasfiMYHbIX CUCTemMmax, no n3seCcTtHomy

yrny u CMeLleHUo n onpeaeneHneM ypaBHeHUA Knoda nepepaqu;

- TpaHcdhopmaumm pacTpoBbiX WU300PaXeHUA C  NPUBA3KON K

KOOPANHNPOBAHHBIM TOYKaM;

- MOCTPOEHME KapT C M3ONMHUAMU C MOMOLLbIO KPUIMHIa, METogamu
TPUAHTYAALUMM U NIMHEAHON UHTEPNONALMA, NOMMHOMMUAaNbLHOW perpeccum ¢
3afaHHbIMA  TUMNOM YPaBHEHMWS, MWHWManbHbIX KPUBbIX, BnvxanLiero
coceaa (no BbIGoOpY);

- NOCTpoeHune npocpvmevl no Kaptam W3ONUHUAM NoO 3ajaHHbIM

JNHNAM.

8.1.5Mpu paboTe C MOHUTOPWMHIOBBIMU JaHHBIMU JOMmKkHA ObiTb
obecneveHa BO3MOXHOCTb pacyeTa CKOPOCTU M3MEHEHWUSI BPEMEHHOrO psi-
A2 [aHHbIX, C BO3MOXHOCTbIO WCMOMNb30BAHUSA PEKYPPEHTHON KyCO4YHO-
TIMHENHOW annpOoKCUMaLMK NPU NOMOLLM METOAA HaUMEHbLLUUX KBaApaToB
N OrpaHNYeHUsIMA NO YUCIy TOYEK (He MeHee 4), No BpemMeHHOMY Auana-

30HY U YKITOHEHUAM OT aI'II'IPOKCI/IMI/IpyPOLLl,eVI Moaenu.
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8.1.5.1 Mpn pacyeTe CKOPOCTU OJHOMEPHOro BPEMEHHOro pPAAa,
npeacrasnsiowero cobomn psabl 3Ha4eHU 1 gatbl ux HabnwaeHWn B kave-
CTBE KpUTEPUA K UCMOMb3OBaHUKD NIMHEWHOro TpeHaa AO0MKHA UCNOMb3o-
BaTbCA CPEAHSAA KBajpaTuyeckas MOrpeLlHOCTb U3MEPEHUs B npegenax
Anana3oHa No KOTOPOMY annpPOKCUMUPYIOTCA JIMHENHBIN TPEHA,.

8.1.5.2Mpn pacyeTe CKOPOCTU MO MNPOCTPAHCTBEHHLIM JaHHBIM
JDOMKHBI UCNONBb30BaTLCA KOOPAWHATHI TOYEK M3MEpPEeHU KOTOPbIM Mpu-
CBaMBAKOTCA 3HAYEHUS CKOPOCTEN, NOMYYEHHbIX ANS KaXKAOW TOYKU; CTpO-
ATCA U30NUHUM CKOPOCTEN, KOTOpbIE U ABASAIOTCA NoKasaTensMn CKOpOCTU

NPOCTPaHCTBEHHbIX AAHHbIX.

8.1.6 Mpu paboTe ¢ MHOFOMEPHBLIMU JaHHBIMU AoIMKHA BbITh obecne-
YeHa BO3MOXHOCTb WUCMONb30BaHWUA METOAOB KNacTepHOro u ¢hakTopHOro

aHann3os U MeToAa MMaBHbIX KOMMOHEHT.

8.2 TpeboBaHMA K KOHTPOSIIO UCXOAHLIX AaHHbIX U Npeobpaso-

BaHUAM

8.2.1 CYB[] pomkHa nopAepXuBaTtb MPOUELYPY NPeABapUTENbHON
00palboTKN PAAOB AaHHbIX, SABNSOLWENCs 06a3aTenbHON 4NA BCEX BUAOB U
TUMNOB M3MepUTENbHbIX Ba3 gaHHbIX, LIENbK KOTOpON asnseTcs obecneve-
HME KOHTPOMS AaHHbIX OT rpyObix OWMOOK, CUCTEMATMYECKMX OLIMBOK,
OLUMOOK BBEAEHMS M NPOYMX OLLMBOK HA OCHOBE CTaTUCTMYECKOro aHanusa
KauyecTBa 1 OCTOBEPHOCTM AAHHbIX.

8.2.2 BBOAVMBIE UCXOAHBIE faHHbIE AOMKHbI KOHTPONMPOBATBCA Ha
npeameTt ux gocroeepHocT. OueHKa AOCTOBEPHOCTU WUCXOLHbLIX PSAOB
OaHHbIX, BbIMNOMHAETCA MO YKIIOHEHUSIM B3aMMHOW perpeccuy napbl psaos
N3MepeHuii OT NMHENHON (B Nogasnsowem 60nNbLUMHCTBE CnyYaes) Moje-

nu perpeccum.
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Mpwv 3TOM CreayeT yuuThIBaTh, YTo:

- €Cnv B3auMHbIA rpaduk coceaHux (no NpocTpaHCTBEHHOMY Momno-
XKEHWIO) Napbl psfoB SABMASTCSA NPAMON, TO U3MEPEHNS O4HOPOAHBI U Mpu-
HagnexaTt ofHOMY M TOMYy e OObEeKTy unm npoueccy B npegenax To4Ho-

CTW UX N3MEPEHUN;

- €CN1 B3auMHbIA rpadnk cocegHen (Mo NPOCTPaHCTBEHHOMY MOMo-
EHNIO) napbl psgoB U3MEPEHUI OTNMYAETCs OT NPSIMOA 3a npejenamu,
OnpeAenseMbIMU TOYHOCTBIO UX UBMEPEHUIA, TO aHanuanpyemble paabl He-
OfHOPOZAHbI U HE MPUHAANEXAT OZ4HOMY 1 TOMY K& OOBLEKTY Mnn NpoLeccy.

PekomeHoyemasi cxema npeaBapuTenbHon o6paboTkM AaHHbLIX npu-
BeAeHa B npunoxeHuu I, rae onpegeneHa CTPYKTYPHO-NOrMyeckasl cxema
npeaBapuTenbHONn 06paboTkn € WUCNOMb3OBaHMEM METOAA NaHenbHbIX
YHKUMA.

8.2.3 Kputepuem K oueHKe J0CTOBEPHOCTU U3MEPEHUSA J0MmKeH OblTb
KO3(PPULIMEHT ETEPMUHMPOBAHHOCTM (R?) Mpy KOTOPOM CPaBHUBAKOTCA
haKTUYECKMEe 3HAYEHUa Yy U 3HAYEHUs, Nonyvyaemble U3 ypaBHEHUs Mps-
mon. Mpun aTom:

- ecnu K03 pUUNEHT AETEPMUHMPOBAHHOCTM paBeH 1, TO UMeeT me-
CTO NONHasa KOPPENALMS C MOAENbIO, T.€. pasnuyunin Mexay akTnyeckum un

OLUEHOYHbIM 3HAYEHUAMU HET,

- ecnu Ko3MUUMEHT AETEPMUHMPOBAHHOCTN paBeH 0, TO aHanusu-

pyemas napa psaoB U3MEpEHUA OTHOCUTCA K PasnuyHbIM OGbekTam.

KoacbdomumeHT petepmuHmMpoBaHHOCTU (R?) BblumcnseTcs no ¢op-
myne (1):
~2
2298 _ 1 _ 55
R*=1 7 1 S 1)

~

rae 62- KBagpart 4UCNepcumn psina USMEepPeHit;
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S8res = Y01 (¥ — ¥i)? — CyMMa KBaZpaToB OCTaTKOB PErPEeccUn, y, U
¥; (hakTuyeckme n pacyé€THble 3HaYEeHWs OAHOr0 M3 aHanUsUpPyemblxX ps-
AOB;

SSiot = Li1(V: — 71)* = né} — obias cymma KeapaToB YKNOHEHNN
OT NPSAMONA.

8.2.4 Npoueaypa OLEHKN JOCTOBEPHOCTU UCXOAHBLIX AaHHbIX JOMKHA

npeaycMaTpueaTh OLEHKY NpeAenbHO-40MYyCTUMOR NOrpeLlHOCTH Mo BEnu-
UMHE oXngaemon Habnogaemon BenuymHbl No gropmyne (2):

My = — 2

rae X —oxwugaemasi (NPoeKTHas Unu pacyéTHas) BeNnuumnHa,

Ko — koacpdmumeHT (CTbloAeHTa), 3aBUCALLMIA OT YPOBHS NPUHATON

BEPOATHOCTU P 1 uncna creneHen ceobofbl (KonvyecTsa nsMepeHui).

Ona  npubnvkeHHbIX BbIMUCNEHWA  JONYCKAETCA UCMONb3oBaHue
dopmynbl My = 0,2X.

8.2.5 AHanu3 JOCTOBEPHOCTM WUCXOAHbLIX AaHHbIX (NpegBapuTenbHas

06paboTKa LaHHbIX) MOXET BbINOSHATLCS:

- MO NCXOAHBIM AaHHbIM {Xo, X1, ..., Xe1, X¢, rae X; — HabnoaéHHasn
BENMUYNHA,
- M0 MEXUMKNOBBIM pasHOCTAM {AX; 1 = X; - Xi1 };

- NO NPAMBIM 1 0BpaTHLIM CYMMapPHbLIM Pa3HOCTAM {Afi =X; — X¢o}n
{8X = Xo — Xi}.
8.2.6 B npouecce npeasaputensHoi 06paboTkn AOMKHbI BbiTb On-

pegeneHbl 4atbl ICXO4HOIO LUMKIa N3MEPEHUIA.

Ecnu psaabl usMepeHuii UMelT pasnuyHble No jaTe HayanbHble LMK-

Nbl U3MEPEHUN, TO ANA KaKaoro Habnwogaemoro obbekrta BbliGupaeTcA
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OAVH €AMHbIN ANS BCEX UCXOAHBIN LUK N3MepeHni. Npn aToM KpUTepuem
K BbIOOPY MCXOAHOW AaTbl MOXET CNYXWTb KONMMYECTBO O4HOBPEMEHHO Bbl-

NOSNHEHHbBIX USMEPEHUI, NOrPELLHOCTY IKCTPANONALMN Ha3ag,.

8.3 TpeboBaHusA K BNOXEHHbIM pacyeTam

8.3.1 Tlog BNOXEHHbIMM pacyeTamMn MOHUMAIOTCA pacyeTbl No npe-
06pa3oBaHud HabnMoAEHHBIX JaHHbIX K BUay Habnogaembeix napameTpos.
AnNropyTMbl BCEX BROMXEHHBIX PACYETOB A0MKHbI OblTb JOKYMEHTUPOBAHbI
W CCbINaTbCA Ha HOPMATWBHbLIE UCTOYHMKKW. pyn HEOBXOAUMOCTU WU OT-
CYTCTBWU CCbINIOYHON MHGOPMaLMK, pacyeTHbIe anropuUTMbl AOMKHbI ObITb

nokasaHbl B BUAE TEKCTA U NOKasaHbl B OMbnunoTteke wWabnoHoBs.

8.3.2 BnoxeHHble pacyé€Tbl No NpuBefeHno HabnoaéHHbIX (Npeob-
pa3oBaHHbIX) 3HAYEHWA K UCKOMOMY BWAY AOMKHbBI BBINMOMHATECA B COOT-
BETCTBUW C UCMONb3YHLLMNCH HOPMATUBHBIMWA METOLUYECKUMU JOKYMEH-
Tamu. Bce pacueTbl BbINOMHSIOTCA N0 husnyeckoMy maccuBy npeobpaso-

BaHHbIX AaHHbIX C BOSMOXXHOCTbBIO 3KCNOpPTa MeTafaHHbIX.

8.3.3 BrnoxeHHble pacyeTbl AOMKHbI ObITb OPUEHTUPOBaHbI Ha UC-
nonb3oBaHWe TabnuuHbIX (BEAOMOCTM, Tabnuubl U Np.) U rpadguyeckux
(amarpammbl, npounu, KAapPTOrpaMMbl U Np.) WabnoHOB, NPUBEAEHHBIX B
HOPMAaTUBHON METOAWNYECKONA nuTepaType C YYETOM KOHKPETHBIX CCbINOK

Ha METOAMUKY PacqETOB.

8.3.4 ANropuTMbl  BROXEHHBLIX PacyeToB AOMKHbI UMETb BO3MOX-
HOCTb M3MEHEHUSA pacyEToB (NpU 3KCMEPTHOM AOCTYNe) B COOTBETCTBUN C
OENCTBYIOLUMMN  HOPMAaTUBHLIMUA JOKyMeHTamu. W3MeHeHne MeToauku
pac4yétos AOMKHO ObITb 3ahMKCUPOBAHO B NPOTOKONE U3MEHEHWUA B BUAE

CCbINKM Ha HOPMATUBHbIN UMW UHOWN JOKYMEHT.
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8.3.5 N3ameHeHUa pacyHeTHOro anroputma Ha ypoBHE U3MEHEHUs! KOH-
CTaHT, LOMKHbI BbINOMHATLCA CrnieumanucTamm skcneptHoro npoduns. Ko-
PEHHOE M3MEHEHME pacYeTHOro anropuTMa UMM HanucaHWe HOBOro Koaa
BbINOMHSIOTCS C NPUBNEYEHNEM agMUHNCTPATOpa (NporpaMMmncTa) U CooT-

BETCTBYHOLLMX crieumanucTos, obcnyxwsarowmx CYB.

8.4 O6wWan CTPyKTypa MoAyns CTaTMCTUYeCKOro MoAaenupoBa-

HuA

8.4.1 OpraHmnsauma MOAynsl  CTaTUCTUYECKOrO  MOAENUPOBaHUA
JOmKHa obecneunTb BbINONHEHUE CTaTUCTUYECKOro aHanu3a u MporHosa
noboro BPEMEHHOrO psifa, BKIHOYAA BPEMEHHBIE PAABI UCXOAHbLIX, NPeod-

Pa30BaHHbIX U PACYETHBIX 4aHHbIX.

Cxema aHanusa BPEMEHHOrO psiaa npu COCTABMEHUM MPOrHO3HOM
MoZenw npueegeHa B npunoxerun [1 B hopme Cxembl aHanM3a BPEMEHHO-

ro psaaa npu coctaBneHnumn I'IpOFHO3HOI7I moaenu.

8.4.2 O6Lwas CTpyKTypa aHanu3a BPEMEHHbIX PSA0B W CTaTUCTUYeE-
CKOro MOAENMpOoBaHWA BKIMIOYaeT B cebs npoueaypbl:

- NpuBegeHna HepaBHOOTCTaKLWero pdaa K paBHOOTCTarOWeMy of-

HUM U3 NpuBeAEHHbIX Aanee MeTo40B UHTEpPNoNALUY;

- CrnaXkmBaHusl OAHUM U3 fanee npuBeaéHHbIX CnocoboB U, Kak pe-
3ynbTaT - OTbICKaHWe TpeHAa, NapaMeTPOB CE30HHOCTU U OLIEHKN YPOBHS
Cry4aHoro Luyma;

- MPOrHO3MpOBaHUS OAHMM U3 BbIGPaHHBIX METOAOB (kak Haubonee
3 PEKTUBHBIN - pekomeHayeTca SSA.

8.4.3 MNpuBegeHue pe3ynbTaToB HabnOAEHUA K NCKOMOMY BUAY Bbl-
NoNHAETCS 40 NPOoBEeAEHUS NpoLeaypbl CTaTUCTUYECKOrO MOAENNPOBAHUS.
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8.4.3.1 Ecnn HabnoaéHHble 3HaYeHUs BNPsSIMYI0 UCMONb3YIOTCA ANA
aHanusa HabnopaemMbiXx NpoueccoB, TO HabniogéHHble AaHHble nocne
npeaBapuTencHOn 06paboTkn Ha3bIBATCA PACUYETHBIMU (MCKOMBIMM) AaH-

HbIMW.

8.4.3.2 Ecnn HabntogéHHble 3HaJYeHUs LOMKHbl BblTb NPUMBEAEHbI K
MCKOMOMY BUAY ANSA aHanu3a HabngaemMbiX MNPOLECCOB, TO PacYETHbIMU

(I/ICKOMbIMVI) AaHHbIMW OHU ABNAKOTCA NOCne npoueaypbl npuseneHunA.

8.4.4 CYB[ pomkHa npegycmaTpuBaTh CTaTUCTMYECKME npoueaypbl

4NA naeHTnrKaumMm BpeMeHHoro psia, ero aHanmsa u nporHo3nMpoBaHus.

8.4.5 Ina npuBegeHNs HepaBHOOTCTAOLLEr0 BPEMEHHOro psga K
pasHooTcTawwemy CYB[ aomkHa nogaepXKvuBaTh NIMHEAHYIO U HENUHER-
HYI0 MHTEPNONAUMIO psAga, BKMYaa KyOuUeckyo n Gukybuueckyro cnnamH-
WHTEPNOnAUMIO, CnnalHbl AKUMbI, YTO HeoBXoAMMO ANS MOCneayoLen
naeHTMduKaLum BpeMeHHoro paga.

8.4.6 [Ina waeHTUdMKaLMN BpeMeHHOro paga (BblaeneHnsa TpeHaa u
CE30HHbIX KOMMOHEHT) B 3aBUCUMOCTU OT pasMepPHOCTU, TMNa N XapakTe-
PVUCTUKM PaBHOOTCTAIOLUMX BPEMEHHbIX psaos, CYB[] aomkHa uMeTb BO3-
MOXHOCTU:

- CrnaXuBaHMsi CKONb3AWUM CpeaHUM U aBTOPErpeCCUOHHbBIM CKOMb-
3AWLUM CpeaHUM (MeTOJJ, CKOnb3dALlero cpegHero npusegeH B NpUnoXxXeHnm
X);

- SKCMOHeHUManbHOro CrnaXmBaHwsd, NpuBeAeHHOro B NpUNoXeHun

W, ¢ ucnonb3oBaHMEM METOAOB:

1) XonbTa - C pacyéTom NMHENHOro TpeHaa Ges yuéTta Ce30HHOMN
KOMMOHEHTbI, KOTOPbIA WCMOMb3yeTCH ANS NPOrHO3NPOBaHUSA BPEMEHHbIX
PSJoB, KOrfa eCcTe TEHAEHUMS K POCTY UNW NajeHNI0 3HaYeHWA BPEMEHHO-

ro paga, a Takke Ana psaaoB, Koraa AaHHble eCTb He 3a NOSHbIA LKA, U
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CE30HHas KOMMOHEHTa He AOCTynHa (Hampumep, 3a HEMonHbIM roa Ans

nporHosa no mecsuam). Mogene XonsTa nokazaHa B npunoxeHun K;

2) XonbTa-YuHtepca u Tenna-Benaxa — ana nporHo3nposaHus Bpe-
MEHHbIX PAAO0B, KOrAa B CTPYKTYPE AaHHbIX €CTb COXWUBLUMIACA MYMbTUM-
TIMKaTUBHBIA NIMHENHBIA TPEHA, U Ce30HHasa KoMnoHeHTa. Moaenb XonbTa-

YuHTepca rnokasaxa B npunoxexuu Ji;

3) SSA (Singular spectrum analysis unm AHanu3 CUHIYNsPHOrO CNek-
Tpa) — Hanbonee NpeaAnoYTUTENBHOrO METOAa, OCHOBAHHOIO Ha npeobpa-
30BaHUM OfHOMEPHOrO BPEMEHHOIO psija B MHOrOMEPHbBIN paj C nocre-
QYIOLLMM NPUMEHEHUEM K NONYYEHHOMY MHOTOMEPHOMY BPEMEHHOMY pafy
METOAa rnaBHbIX KOMMOHEHT. Obwee onucaHne Metoga SSA — AHanns

CUHIYNSIPHBIX CMIEKTPOB AaHO B NPUNoXeHuu M.

8.5 TpeboBaHua Kk wabnoHam

8.5.1 KoHcTpynpoBaHue WabnoHOB AOMKHO BbIMOSHATLCA C UCTONb-

30BaHWEM Cneumann3npoBaHHbIX peaakTopoB LWabnoHOB.

8.5.2 KoHcTpynposaHue wabnoHoB, Bkouas paspaboTKy TekcTa,
cosfaHme TabnuuHbIX POPM 1 rpacmuecknx MakeToB JOMKHO BbINOMHATb-
CAl Ha YPOBHE 3KCMEPTHOrO NPOMUNA U OCHOBAHO HAa CChINOYHON MHGOP-
MaLuK, CBA3AHHON C MECTOMONOXEHWEM YyKa3aHHbIX 3HAYEHW NONb3oBa-
TenbCKOro MHTepdenca, COOTBETCTBYHOLLMX MacCUBOB AaHHbIX (MCXOLHbIX,
npeoBpasoBaHHbIX, PaCHETHbIX UMK NPOrHO3HbIX).

8.5.3 Bce paspaboTaHHble LabnoHbl COXPaHATCA B OTAENbHO CO3-
AaHHOW nanke (AUPEKTOpWM) C yKasaHWEM HanpaBfieHWsl, pasgena, Tvna
WwabnoHa (Tekct, Tabnuua, rpaduka, kapTa) U ero HasBaHus.

8.5.4 XpaHsLwmecs: TEKCTOBbIE LLaGnoHb! AOMKHbI:

- UMETb YHUKaNbHOE NMS;
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- UIMETb BO3MOXXHOCTb pefakTUpoBaHus B hopmaTe NPUIIOKEHNS Unu
NPy MOMOLLM MPUNOXEHUS, UCMONBb3YeMOro ANS BbIBOAA: ANS TEKCTOBbIX
wabnoHos - doc, docx; ansA TabnuuHbIX LWabnoHOB, BKIKOYasA rpadouki,
avarpammbl — XIs, xIsx; Ans rpacuyecknx BEKTOPHbIX OTOBPaXKeHW no-
BEPXHOCTU — grd, srf, ansa kapTorpauyecknx N3o0pakeHnin, BBEAEHHBIX 1
OoTpeAakTMpoBaHHbIX B chopmate — dxf, npu konupoBaHuu n3oopaxeHUn us
cpeabl CYB — pngb wunu jpg.

8.5.5 PaspaboTka LLabrnoHOB U MakeTOB BLINOMHAETCA C MCMONb30-

BaHMEM HOPMATUBHbLIX A OKYMEHTOB U CCbINIOK Ha HUX.
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MpunoxeHue A
(pekomeHagyemoe)
CTpyKTypHas cxema 6a3bl AaHHbIX U CUCTEMbI ee 06paboTKu

CTpykTypHasa cxema 6a3bl gaHHbIX U CUCTEMbI ee 0OpaboTku npuBeaeHa Ha pu-

Cuctema viaeHTucdbUkayuu,
v KOHTpONA AocTyna
p KIueHImn Cvucrema BBOAA
aKkcriepm vHdpopMayuv

cyHke A.1.

| |
NexoaHble ~
AaHHble

HET AOA

Cucmema pacnpedenexus yposHs docmyna

E
AOCTOoBEepHOCTUN E
SN 2
sKkcriepm NMpeaBapuTencHan 3
ob6paboTka >
=
h=2
\L KIueHm
[
I
axcriepm
KITueHm Mpeo6pasoBaHHbIe .~
AaHHble
akcriepm |

PacueTt KITueHm
KndeHm MNCKOMBIX BEMUUMH
IKCcriepm (MmeTagaHHbIe) Skcniepm

~

IKCcriepm CTaTnucrtnueckoe
;P>
moaenupoBaHue
v
gocmb Cuctema BbiBOAA PR
KriueHm WHd)OpMa\lMVI

PucyHok A.1.
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MpunoxeHue b
(pekomeHayemoe)
CTpyKTYypHO-noruyeckasa cxema aaHHbix B B[]

CTpykTypHO-nornyeckas cxema faHHbeix B B/I:

1) no cnocoby xpaHeHnss B MHPOPMALMOHHON CUCTEME NPUBEAEHA HA PUCYHKE

B.1.
[aHHble
Pusunyeckme MeTagaHHble
PesynbraThl PesynbtraThl MpomexyTouHble
o MNporHosnposaHue

n3mepeHumn pacyeToB pacyeTbl
HopmaTuBHO- CcblnoyHasn b6asa

TEXHMYecKan Ha

nutepatypa (HT/) HTN
WabnoHbl 1
o CnyxebHble
HaCTPOWKM

PucyHok B.1.
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2) N0 OyHKLUMOHANBHOM NPUHAANEXHOCTU NpMBeaeHa Ha pucyHke b.2.

Wepapxmyeckas cxema
obbekTa

MaTtepuHcKre obbeKTbI

JovepHue obbeKTbl

TeEXHUYEeCKaAa anTepaTtypa

LLlaBnoHbI M HAaCTPOMKK

bdusmueckasn basa

TeKkcToBble, TabanYHble 1
rpapuyeckme WwWabaoHbl

MapameTpbl BblUMCAEHM I

3Ha4eHuA cTa HAAPTHbIX

owmnbok
MapameTpbl
— KoHTposb goctyna
NPOrHO3MPOBaHUS
=g KOHTpPO/b LIefIOCTHOCTH
CnykebHble

mf Cny:kba BOCCTAHOBNEHUS
=) PezepBHOE KOMMpOBaHUE

3Ha4YeHUA U BEINYMNHDI F

PucyHok b.2.

—| TekcToBble AaHHble
PacTtposble
MpocTpaHcTBEHHO
PesynbTaThl U3bICKaHMWMA KOOPANHMPOBAHHbIE Ipaduyeckne gaHHble
BEJ/INYMHDI
BekTopHble
—| TabnuuHble gaHHble
—| TekcToBble AaHHble
q) PacTtpoeble
— MpocTpaHCcTBEHHO-
_D PesynbraTbl MOHUTOPWHIA KOOPAWNHUPOBaHHbIE Ipaduyeckne gaHHble
I BpeMeHHble psabl
BekTopHble
('U CcbinoyHas 6asa —| TabnnuHble gaHHblE
q HopmaTtmeHan n
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3) NO HanonHEeHWIO NpuBeaeHa Ha pucyHke b.3.

UH)eHepHo-

reogesnyeckune

UH)eHepHo-
reonoruyeckue

PesynbTathbl
U3bICKaHU

no NpPUIoXKeHuto 9
HM-064-05 n
nn.4.4CN47.13330

NHKeHepHo-
rMaopPoOMEeTEeOPOAOTMYecKkme

J1aHHble

UH)eHepHo-
reoTexHnyeckue

CneuunanbHble

MMaporeonornyeckuin

'MO,poMeTEopPOoorIecKuii

A3aponormyeckuii

PesynbTatbl
MOHWUTOPUHTa

on. 7 HIM-064-05 u
Cl151.13330

leoaesnyecknin
MOHWUTOPUHT 0CafloK U
KpeHoB 3uC ASC

Imaponornyeckuin

leoauHamnyeckui
MOHUTOpUHT CA3K

Ceitcmunyecknin

PucyHok B.3.
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Cxema B3auMmoaencTBus pac4yeTHOro Mmoaynsa n gaHHbIX

Cxema npepBapuTensHon 0bpaboTku npuseaeHa Ha pucyHke B.1.

MexoaHbie
AaHHble

MpeobpasoBaHHbIE
AaHHble

PacueTHble
JaHHble

[NporHosHble
JaHHble

PucyHok B.1.

PACYETHbIN MO4YIlb
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MpunoxeHue I
(pekomeHgyemoe)
Cxema npeaBaputenbsHOn o6paboTku

Cxema npensapuTensHon obpaboTkn* npuseseHa Ha pucyHke IM.1.

vaMepeHHble
BeIyviHbI

_____ NVYHEWHB'E OMEHKV

B3avuMmHan perpeccvs

MEeXXMUKINOBbIe
pasHocTv

=
—

\4

|
no "cocepam” |
|

Mpeobpa3soBaHHble

MCXOAHHG AaHHbIe

AaHHble

CyMMapHble pasHocTy

L1 (HakonvTenkHLe)

|

|

|

|

®

|

|

OT VICXOAHOTO WKna |
|

cyMMapHbie pasHocTv
(HaxonuTenbHbie)
OT TNOCJIeAHero yuxkna

PucyHok I".1.
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MpunoxeHue O
(cnpaesoyHOE)
Cxema aHanusa BpeMeHHOro psga

npu cocTaBneHUn NPOrHo3HOM MoAaenu

Cxema aHanusa BpeMEeHHOro psaa npu cocTaBneHn NPOrHO3HOW MOgenu® npu-

BefeHa Ha pucyHke [.1.

NcxopHble
BpeMeHHble paibl

P

-

HET o PA
I aBHOMepHOCTg}
\E\ \/

—)I WuTtepnonauusa |

N
CrnaxmBaHue

Singular Spectrum
Analysis

CnyJyanHbin
Lym

v

‘ MporHoavpoeaxvie ‘

PucyHok O.1.
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MpunoxeHue X
(cnpaBoyHoe)

MeTopn CKONb3sLWEro cpeaHero

MPUHLMN CrNaxkMBaHWA Ha OCHOBE «CKO/Ib3AWea0 cpedHeao»* (maj — OT aHrn.
«Mmoving average») COCTOUT B pacyeTe ANs KaXAOro 3HaYeHWs aprymeHTa v cpefHero

3Ha4YeHuna Nno cocegHM W AaHHbIM.

ma; = =z (>K.1)

Yncno w HasbIBaT OKHOM CKOMb3SILLErO YCPEAHEHWUS: YeM OHO Bonblue, Tem
BonbLUe AaHHbIX YyYaCTBYHOT B pacyeTe CpefHero, COOTBETCTBEHHO, Tem Bonee rnaakas

KpuBas nonyyaeTcs.
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MpunoxexHune U
(cnpaso4Hoe)
OKCNOHeHUuuanbHoe CriaxuBaHne

OKCMNOHEHUManbHoe CrnaxusaHve* sBnsieTcs ogHMM M3 Hambonee pacnpocTpa-
HeHHbIX NpuemMoB, UCNONb3yeMbIX ANA CrnaXmnBaHUA BPpeMeHHbIX pAaoB U NPOrHo3npo-
BaHNA. B ocHoBe npoueaypbl CrnaXvBaHUs NEXUT pacuET SKCMOHEHLManbHbIX CKOTb-

3ALLKX CpeaHUX crnaXxmnsaemoro paga.

Mpoueaypa MPOCTOro SKCMOHEHLUMANbHOTO CriakMBaHWS OCYLLECTBMSIETCS Mo

cnegyrowmm oopmynam:
S = Xp n.1)
Se=ea- Xy +{1—e)-5,4 n.2)
roe:
Xt-1- hakTnyeckoe HabnogeHne B MOMEHT t-1;
St- 3Ha4YEHMEe SKCMOHEHLUMANLHOro CPEefHEro B MOMEHT t;
a - NapamMeTp CrnaxuBaHns, a = const, a npuHnMaeTtcs ot 0 o 1.

OKCMOHeHUMansHoe cpefHee B MOMEHT { 34eCb BbIPKEHO Kak B3BelueHHast
CyMMa TekyLLero HabnioaeHUs U SKCMOHeHUManbHOro CpefHero npowwnoro Habnwae-

HUsi ¢ Becamu a U (1 - a) COOTBETCTBEHHO.
MapameTp crnaxuBaHnsa a ABNAETCH B3BELLMBAOWMM (hakTopoM.

B cnyuae, ecnu a 6n13Ko K eauHuLe, TO B MPOrHO3e CYLLECTBEHHO YUNTLIBAETCS
BenuuMHa owmbKM MOCregHero  MporHo3vpoBaHuA. [lpM  Manbix  3HaYeHUsIX

QNPOrHo3npyemasi BenuunHa énmaka k npepbiayLlemy nporHosy.
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Mpunoxexnune K
(cnpaBouHoOE)
Moaenb Xonbta

B 3Tol Moaenu yunTbiBaeTCH NOKanbHbIA NMWHEWHBIN TPEHA, WUMEKLUMACS BO
BpPEMEeHHbIX psinax. Ecnn Bo BpeMeHHbIX psfax ecTb TeHAEHUMS K POCTy, TO BMECTe C
OL|EHKOM TEeKyLLEero ypoBHs HeobxoamnmMa 1 oLeHka HakrnoHa. B meTtoauke XonbTta* 3Ha-
UEHNS YPOBHSA M HaKMOHa CrraXmBarTCA HEMOCPEeLCTBEHHO MyTEM WCMONb30BaHNSA
pPasnMYHbIX MOCTOSHHbIX ANS KaXA0ro 13 napameTpoB. MNMocTosHHbIE CriaxuMBaHWsA Mno-
3BOMAOT OLEHUTb TEKYLLWIA YPOBEHb U HAKIOH, YTOYHAS UX BCAKUIA pas Npu nosiBneHun

HOBbIX HAbNAEHNIA.
B meToge XonbTa NCnonb3yroTea TPU pacHeTHbIX PopMynbl:

OKCMOHEHLMAaNbHO CriaXeHHbIA paa (OLEeHKa TEKYLLEro YPOBHS)

L=ay,+(-a)L_ -T) (K.1)
OueHka TpeHpa

Tf Zﬂ(Lf _Lf—l)+(l+ﬁ)1-;-‘l (K.Z)
MporHo3 Ha p Nnep1oAoe Bnepes

¥=1L+pT, (K.3)

rae a, 8 — NoCcTosiHHbIE CrnaxuBaHna n3 nHtepsana [0,1].
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YpaBHeHue (K.2) noxoxe Ha ypaBHeHue (M1.2) ona npocToro sKCNOHEHUMaibHOro
CrMaxnBaHUs 3a WCK/IYEHUEM 4fieHa, yuuTbiBalowero TpeHA. MocTosiHHasa (3 HyXHa
018 CrNaXuBaHUA OueHKM TpeHAda. B ypaBHeHumn nporHo3a (K.3) oueHka TpeHAa YMHO-
XaeTcs Ha Yncno NepuofoB p, Ha KOTOpOe CTPOUTCA MPOrHO3, a 3aTem 3TO npousseje-
HWe cKnagblBaeTCca C TEeKYLUM YPOBHEM Cr/IaXEHHbIX AaHHbIX. MMOCTOAHHbIE a U /3 Bbl-
6upatoTc Cy6BbEKTUBHO WA MyTeM MWHMMK3ALMM OWNOKM MNPOrHo3MpoBaHus. Yem
60/blIMEe 3HAYEeHNS BeCOB OyAyT B3sATbl, TEM 60/1€e ObICTPbIA OTKAUK HAa MPOUCXOAA-
wue m3MeHeHus 6yaeT MMeTb MeCTO U B0/bLUeMY CI/IaXMBaHUIO NOABEPralTCcA AaH-

Hble. MeHblUVe Beca AenaloT CTPYKTYPY CrIaXEHHbIX 3HAUYEeHMi MeHee POBHOIA.

Ha puc. K1 npuBefeH npumep criaxusaHua paga no metogy XosibTa npu 3Ha-

yeHusax a u 3 pasHbIx 0,1.

PucyHok K.1. Pe3ynbTaT crnaxmsaHua no metogy Xonbta

npm a =0,1 n/3=0,1 (1- ICXOAHbIA psaf; 2 — CrNIaXeHHbI psg, 3 — ocTaTkn)



53
CTO 95 12019-2017

Mpunoxexue J1
(cnpaeoyHoe)
Mopaenb XonbTa-YuUHTEpca

MpU HamMuMM B CTPYKTYPE AaHHbIX CE30HHbIX konebaHuh Ans yMEeHbLUeHWs
oLINMGOK MPOrHO3NPOBaHNS UCTONL3YETCH TPexnapaMeTpuyeckas Mofenb SKCNOHEHLM-
anbHOro CrrnaxuBaHus, NpeanoxXeHHas YMHTepcoM. OTOT MOAXOh ABMNAETCA paclumpe-
HVYeM npegblaywer mogenu Xonbta. [Ins y4eTa Ce30HHbIX Bapuauvi 34eCb NPUMEHS-
€TCA AOMONHUTENBHOE YPaBHEHWE, M MOMHOCTLIO 3TOT METOJ OMNUCHIBAETCH YETbIPbMS

ypaBHEeHUAMM:

OKCMOHEHLMANBHO CriaKeHHbIN Psig

¥
L,:an -l +T, ). (1.1)

-5

OueHka TpeHaa

zzlg(Lr_L:—l)"'(l_}g)?:—l' (nz)
OueHka ce3oHHOCTU

Y,
S,=yf+(1—7)S-s (J1.3)

t

MNporHos Ha p NepMoAoB BReped

Yy =L +PT)S, .., (1.4)
rae a, B, Y — NOCTOSHHbIE CrNaXnBaHUs ANt YPOBHS, TPEHAA N CE30HHOCTH, CO-
OTBETCTBEHHO; S - ANUTENLHOCTL NEPUOAA CE30HHOIO KONeGaHus.

YpasHenne (J1.1) koppekTupyeT crnaxeHHble psigbl. B aToM ypaBHeHWM uneH

Yf/S -5 YYUTbIBAET CE30HHOCTb B MCXOAHBIX AaHHbIX. [locne yyeTa ce30HHOCTU 1 TpeHaa

B ypaBHeHusx (J1.2), (J1.3) oueHkn crnaxwusatotcs, a B ypaHeHum (J1.4) penaetca npo-

rHO3.

Tak ke, Kak u B Npeablaywem cnocobe, Beca a, B, y MOryT BbibupaTsca CyObex-
TUBHO WM MyTEM MUHMMM3aLUKM OWKWOKM nporHo3avpoBanus. lMepen NpUMEHeHWeM
ypasHeHus (J1.4) HeobxogMmMoO onpeaenuTb HauyarbHble 3HaYeHUs ANs CrhaXeHHOro

papa L, TpeHpa T koapdpuymeHToB cesaoHHocTU S; OObIMHO HavanbHOE 3HaYeHue
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CrMaXeHHOro psaga NpUHMMAaeTcs paBHbIM MepBOMY HabGMOAEHU0, Torga TpeHa paseH

HYM0, a KOaghPULNEHTbI CE30HHOCTU YCTaHaB/IMBAKTCA paBHbIMUK eAuHULE.
Ha puc. /1.1 nokasaH npumep crinaxusaHua psaga no metony YuHrepca.

Ekp. smoothing: MuLtipL season (1Z) SO=1 10 BT0-2,b48

Exp smoothing M O A nra (i3) SO*1 10.SfNe 2 Jtii

Un trend, rriiJt season, Aipne=,iO0 Deita=,i00 Gamma”.iOO
SERIES_G: Monthly passenger totals [in 10QQ's)

JAN 1950  JAN 1352  JAN 1954 JAN 1956  JAN 1356  JAN 1960
— SERIES_G (L) ---- SmoothedSeries(L) Reside (R)

PucyHok J1.1. Pe3ynbTat crinaxunsaHua no metogy Xonbta-YuHrtepca*

npn a= 0,7/3=0,1; y =0,1 (1- NICXO4HbIA paf; 2 — CraxXeHHbIn psag; 3 — ocTaTku)
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MpunoxeHne M
(cnpaso4yHoe)
MeTon SSA — AHanu3 CUHIyNAPHbLIX CNEKTPOB

MeTogp SSA (Singular spectrum analysis unn AHanma CMHrynapHoro crnektpa*) —
MEeTo[ aHanusa BPEeMEeHHbIX PALOB, OCHOBaHHbLIN Ha NpeobpasoBaHUM OfHOMEPHOro
BPEMEHHOro pafa B MHOTOMEPHBIA Psg C NOCNEAYHOLWMM MPUMEHEHNEM K MOMy4YEHHOMY

MHOroMepHOMY BpeMeHHOMY psaay MeToAa rnaBHbIX KOMMOHEHT.

Cnocob npeobpa3oBaHns OJHOMEPHOrO psiia B MHOMOMEPHbIA MpeacTaBnseT
cobon «CBEPTKY» BPEMEHHOIO psga B MatpuLy, coaepallyto pparMmeHTbl BPEMEHHOIo
psiaa, nonydeHHble ¢ HeKOTopbiM casurom. O6LWMA BUA CABUIOBOW MpoLeAypbl Hano-
MUHEET «ryceHuLy», No3TOMy CaM MEeTOj HepedKo Tak W HasbliBaroT — «[yceHuua:
AMWHa dparMeHTa HasblBaeTca ANIMHOM «FYyCeHUUbl», a BenMYMHa CABUra OJHOro
dparmMeHTa OTHOCMTENBHO APYroro — waroM «ryceHuubly. OBblMHO MCnonb3yeTes war
1.

SSA coueTaeT B cebe aNeMEHTbI KNacCUYeCcKoro aHanmnsa BpeMEHHbIX Psaos,
MHOTOMEPHOW CTaTUCTUKN, MHOFOMEPHOW reoMeTpuM, AUHaMMUYECKMX cuctemm obpa-
©OTKM CUrHanos.

BblgenstoT gsa rnasHbIX HanpaeneHnst ucnonb3osaHusa SSA:

1) B ka4yecTBe yHMBEpCAnbHOro METoAa ANA pelleHvs 3agady obwero HasHade-
HWS, TaKNX KaK BblaeneHne Tperaa, obHapyKeHne NepuognyHOCTEN, KOPPEKTUPOBKA Ha

CEe30HHOCTb, CrnaxmneaHune, nogasneHune wyma;

2) pNs CnekTpanbHOro aHanmsa CTauMOHapHbIX BPEMEHHbIX PSAOB, MMERLLMX
BonblLuoe YiCno NpUNoXeHnn B Tex obnacrsx, rae Takve psagabl HabnogarTes, B YacT-

HOCTW, B reoCTaTUCTUKe, KnMaTosiorum 1 np.

B npakTnyeckmx NpUnoxXeHUsX NCnonb3yrTea pasnuyHele moandukaumm SSA.
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