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Mpeaucnosue

1 NMOArNOTOBINEH O6wWwecTBOM C OFPAHMYEHHON OTBETCTBEHHOCTbIO «CUTUC» (OO0 «CUTUCH) Ha
OCHOBE COOCTBEHHOrO NEPeBoa Ha PYCCKUA A3bIK aHITOA3LIYHON BEPCUKU CTaHAAPTA, YKa3aHHOTO B NyHKTE 4

2 BHECEH TexHuueCkum KOMMTETOM NO cranaaptusauumn TK 274 «MoxapHasa 6e30nacHOCTby

3 YTBEPXIEH U BBEJEH B JEUCTBME MNpukasom ®eaepanbHOro areHTcTsa no TEXHMYECKOMY pe-
rynupoBaHuiO U METponorum ot 5 centabpsa 2017 r. Ne 1009-ct

4 Hacrosilmii ctaHgapT SBnsercs MoanULMPOBAHHBIM MO OTHOLLEHUIO K MeXAYHAPOAHOMY CTaHaap-
Ty UICO 16730-1:2015 «MoxapHo-TexHnueckuit aHanua. Mpoueaypbl u TpeboBaHuAa Kk Bepudmkauum u Ba-
nuaaumm metoaoB pacdyeta. Yacrtb 1. Obwume nonoxenusy (ISO 16730-1:2015 «Fire safety engineering —
Procedures and requirements for verification and validation of calculation methods — Part 1: General», MOD)
nyTeM U3MEHEHUs OTAENbHbIX (ppas, CnoB, KOTOPbIE BblAENEHbI B TEKCTE KYPCUBOM.

HaumeHoBaHMe HACTOALLEro CTaHAapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUSI YKA3aHHOTO MeEXay-
HapoaHoro craHaapra ana npuseaeHus B coorsercreue ¢ MFOCT P 1.5—2012 (nyHkT 3.5).

Mpy NPUMEHEHUM HACTOALLIETO CTaHAapTa PEKOMEHAYETCS UCMOSb30BaTh BMECTO CCbINTOYHbIX MEXAYHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLME UM HALMOHANbHbLIE U MEXTOCYAAPCTBEHHbIE CTAHAAPTLI, CBEIEHUS O
KOTOPbLIX NPUBEAEHbI B AONOMHUTENLHOM Npunoxennun JA

5 BBEJEH BIMEPBbIE

lMpasuna npumeHeHuss Hacmosweao cmaHo0apma ycmaHoesieHbl 8 cmamee 26 ®edeparnbHo20 3aKoHa
om 29 uwHs 2015 e. Ne 162-©3 «O cmaHOapmu3ayuu e Pocculickoli ®edepayuuy. UHpopmayusi 06 u3-
MEHEeHUAX K HacmosaweMy cmaHOapmy nybrukyemcs 6 exe200HOM (N0 cocmoaHulo Ha 1 sHeapsi mekyuie20
eoda) uHgopMmayuoHHOM yKkazamene «HayuoHanbHble cmaHdapmbi», a oguyuanbHbili MEKCm U3MeHeHUl
U r0rpasoK — 8 EXEeMECAYHOM UHPOPMaUUOHHOM yKasamene «HayuoHanbHbie cmaH@apmel». B cniyvae
nepecmompa (3aMeHbi) unu OmMMeHbl Hacmosweeo cmaHdapma coomeememaeylowiee ysedomreHue 6ydem
onybrukoeaHo 6 brnuxalilueM 6billyCKe eXeMeCA4YHO020 UHHOPMaUUOHHO20 yKasamerss «HauyuoHanbHbie
cmaHOapmbly. Coomeememeyrowas uHgpopmayus, yeedoMeHue U meKkcmbi pasmMewaloncs makxke 6 UH-
gopmayuoHHol cucmeme obujezo nonb3oeaHuss — Ha oguyuanbHoM calime ®edeparnbHo20 azeHmemea o
MEeXHUYECKOMY pez2ynuposaHuio U Memposioauu e cemu UlhmepHem (www.gost.ru)

© CraHgaptuHgopm, 2017

Hacrosipmi cranaapt He MOXET ObiTb NOMHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B Ka4ecTBe 0hULMaNLHOro usnanus 6es paspeweHns deaepanbHOro areHTCTBa No TEXHUYECKO-
MY PerynmpoBaHuiO 1 METPOIOTMK
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BBeaeHue

Lienb noxapHO-TEXHWYECKOro aHanu3a 3aKknio4aeTcsi B 0Ka3aHuu NOMOLLM B OCTUXKEHUN NMpUemnemMoro
pacyETHOrO YPOBHS NOXKapHOI 6e3onacHocTn. Kpome TOro, B HAaCTOSILLEM CTaHAapTe ONMCaHO UCMONb30BaHue
METOZOB pacyeTa Ans Toro, YTobbl:

- MPOTrHO3UPOBAaThL X04 COObITUIA, KOTOPbIE NMOTEHUMANbLHO MOTYT MMETL MECTO B Cryyae rnoxapa unu B
ero pesynerare:

- OLleHMBaTb BO3MOXHOCTU MPOTUBOMNOXAPHOW 3aLLMTbl NO CHUXEHUIO BO3AENCTBUS HEBNAronpUATHBIX
noCneacTBUiA NMOXKapa Ha NioAe, UMYLLECTBO, OKPY>KaIOLLYIO CPeay U Apyrue 0ObeKThl.

OCHOBHbIE NPUHLMMbI, KOTOPbIE HEOBX0AMMbI ANa 006eCneYeHnss HAAEXHOCTU 3TUX METOAOB pacyera, —
Bepudukaumna n sanuaauus.

B HacTosLwem cTangapte B 00LWMX YepTax pacCMOTPEHbI OLIEHKa, Bepudukaumua n Banmaaums MeTtoaos
pac4yera noXapHo-TeXHNYeCcKoro aHanusa.

MoTeHunanbHbIE NOMb30OBaTENM METOAOB pacyeTa U nuua, OTBETCTBEHHbIE 32 MPUHATUE NOMYYEHHbIX
pe3ynbLTaToB, AOMMKHbI ObITb YBEPEHLI B TOM, YTO METOAbI pacyeTa 00ecneynBaloT JOCTaTO4HO TOYHbIE NPO-
rHO3bl TEYEHUSA M NOCNEACTBUI NOXApa B KAKAOM KOHKPETHOM cnyyae. B cBsasu ¢ yeM Heo6xoauMO, UToObI
BblIOpaHHbIE METOAbI pacdeTa NpoLwnyM BepuduKkauuio Ha NnpeamMer MaremMaTtmyeckon TOYHOCTU U Banuaauuio
Ha cnoCOBHOCTb BOCNPOU3BOAMTL 3TW NPOLIECCHI. TLLATENBHO NPOBOAMMDIN NPOLIECC Banuaaummu u sepudmka-
LUn ABMSAETCS KMNIOYEBbIM SNIEMEHTOM 06ecneyeHuns KayecTBa NpoaenaHHomn paboThbl.

He cyLuecTByeT YeTKO YCTAaHOBMEHHOTO TPeOOBaHUA K TOYHOCTU, NPMMEHUMMOrO KO BCEM METOAaMm pac-
yeTa, Tak Kak ypoBeHb TOYHOCTM 3aBUCUT OT LieNnu UCNorb30BaHMA MeToga pac4yera. [lpuyem He Bce MeToAbl
pacyeTa AOMKHbI AEMOHCTPUPOBATb BbLICOKYIO TOHHOCTb MPU HANWYMU BbISIBNEHHbIX OLUMOOK, HeonpeaeneH-
HOCTeW U orpaHUYEHnit NPUMEHUMOCTN.

[NpegmMeTomM HACTOSALEro CTaHgapTa ABMSAETCH TOYHOCTb NPOrHO3MPOBaHMA METOA0B pacyeta. OgHako u
apyrue cakTopbl, Takue Kak yaoocTBO NCNONb30BaHUSA, aKTyanbHOCTb, 3aBEPLUEHHOCTb U CTaTyC pa3paboTku,
UrpaioT BXKHYIO POIb B OLEHKE NPpMMeHeHUsi Hanbonee noaxoAsiLLero MeToAa pacyera B KaKA0M KOHKPETHOM
cnyyae. OueHka NpurogHOCTU METOAA pacyeTa Ans CrneumanbHOro Ha3Ha4YeHUs B 00nacTy NoXxapHo-TexHUJe-
CKOro aHanusa gocrturaetca brnarogaps UCnosib30BaHUIO METOAONOTMU KOHTPOJIS KAYeCTBa, YTO rapaHTupyeT
BbINONHEHUE TpeboBaHuii. B HacTosLEM cTaHAapTe B KpaTKon hopme U3NOXKEHO PYKOBOACTBO NO onpeaene-
HUIO CUCTEMbI METPUK ANSt UBMEPEHUS CBONCTB COOTBETCTBYIOLLIMX XapaKTepPUCTUK KaYecTsa.

Hacrosimin ctaHaapT COAEPXUT YacCTH, KOTOPbIE UCMONb3YIOT NOMHOCTLIO UK YaCTUYHO B cBOEl pabo-
TE creayoLwuii Kpyr nuu;

- pa3paboTyMKu METOAOB pacyeTa (YaCcTHbIE NMLA UNKU OPraHU3aumm, OCyLLIECTBNSAIOLME AEATENbHOCTb
B obnacTtu pa3paboTok, B TOM uucne aHanu3 TpebosaHui, NPOEKTMPOBaHUE U TECTUPOBAHWE KOMMNOHEHTOB)
ANA AOKYMEHTanbHOro NoATBEMKAEHNA aKTyanbHOCTU TOFO UM MHOTO METoAAa pacyeTa, BO3MOXHO, ANs KOH-
KPETHOro npumeHeHus. Yacts pa3paboTku MeToaa pacyera BKIIOYaET B ce0s onpeaeneHue npeLusmoHHOCTH
1 rpaHuL, NPUMMEHMMOCTHU, a Taloke HE3aBMCUMOE TECTUPOBAHUE;

- pa3paboTunkn METOAOB pacyeTa (YaCTHbIE NULIA UK OPraHU3aLMK, KOTOPbIE OCYLLECTBIAIOT NOAAEPX-
KY KOMMbIOTEPHLIX MOAENER, X NOCTaBKY M OLIEHKY KayeCTBa B paMKkax 00ecneqyeHus OLEHKUM M KOHTpOnsA
KayecrBa) AN AOKYMEHTanbHOro ohopmeHus npouecca paspaboTkm nporpammHOro obecnevyeHuns u npeso-
CTaBneHus NoMb30BaTENsIM rAPaHTMK, YTO COOTBETCTBYIOLLME METOAbI UCNILITAHUI COBNIOAEHLI C LENbIO 00e-
crnevyeHnst KayecTea NPUKNAaaHbIX UHCTPYMEHTOB;

- NONb30BaTENM METOAO0B pacyeTa (NMUuUa unu opraHM3aLmm, KOTopble UCMONb3YIOT METOALI pacyeTa Ans
BbIMOSIHEHUSI aHaNM3a), KOTOPbIM HE0BX0ANMO YA 0CTOBEPUTHLCS B TOM, YTO OHU NPUMEHSAIOT COOTBETCTBYIOLLIMIA
METOA AN KOHKPETHOIO CRy4yas M UTo AlaHHbIN MeToa 06ecnevymBaeT 4OCTaTOuHYIO TOYHOCTbL NPU pacyeTe;

- pa3paboTyMKM HOPM U CTAHAAPTOB ANS ONpeAeneHus COOTBETCTBUSI METOAA pacdeTa coobpasHO ero
NPUMEHEHMUID;

- HAA30pHbIE OpraHbl/NpeACTaBUTENU HAA30PHbIX OPraHOB (YACTHLIE NULIA UMW OPraHM3aLmm, 3aHUMalo-
LMecs U3ydeHUeEM U yTBEpXKAEeHUEeM NPUMEHEHUSA METOAOB U UHCTPYMEHTOB OLIEHKM), KOTOPbIE HECYT OTBET-
CTBEHHOCTb 3a TO, YTO METOA pacyeTa UCNONb3YeTCH B paMKax onpeaeneHHon o6nactun NnpUMEeHEHNs n uMmeeT
npueMnemblii ypoBeHb TOHYHOCTU;

- NpenogaBarenu, KOTopble OOBLSICHAIOT MPUMEHEHME U AONYCTUMOCTb JaHHbIX METOA0B pacyeTa.

[Monb3oBaTenu HacToALIEro craHaapTa AOMKHbI UMETb COOTBETCTBYIOLLYIO KBanudukaumuio u komne-
TEHTHOCTb B 06NacTM NOXapHO-TEXHUYECKOrO0 aHanu3a u oueHkn pucka. BaxkHo, uToGbl NoNb30BaTENU MOIU
onpeaenaTb NapaMerpsbl, B Npeaenax KOTopbiX MOTyT ObiTb MCNONb30BaHbI KOHKPETHLIE METOAUKU.

v
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HALULMWOHANBbHBLIN CTAHOAPT POCCUUCKON GEAEPALUUMU

MOXAPHO-TEXHUYECKU AHANU3
YacTtb 1
Banuaauus n Bepucpukaumsa MeToaoB pacyerta

Fire safety engineering. Part 1. Validation and verification of calculation methods

Nara BBegeHua — 2018—06—01

1 O6nacTb NnpUMeHeHun

HacroAwmn crangapt obecneuynBaeT OCHOBY AN Bepudukaumm U Banugauuu BCexX BUAOB METOA0B
pacyera, UCMnonb3yeMblX B Ka4eCTBE UHCTPYMEHTOB AN NOXapHO-TEXHMYECKOro aHanu3a. B Hem He npea-
CTaBreHbl KOHKPETHbIE MOAENMW MoXXapa, O4HAaKO HACTOSALUMK CTaHAapT npeaHasHa4YeH AnA NpUMEHEHUs1 B
aHanUTU4eCcKnx Moaensax, anredbpandeckux 3aBUCUMOCTSIX U CIIOXKHBIX YUCTIEHHbIX MOAENSAX, KOTOpblE pac-
CMOTpPEHbI B Ka4eCTBE METOA0B pacye€Ta B KOHTEKCTE HACTOALLEro craHaapra.

HacroAwmin ctaHaapT BKIKOYAET:

- NPOLECC, NO3BOSIAIOLLMIA ONPEAENUTb, YTO COOTBETCTBYIOLLIME YPAaBHEHNA U METOAbI pacyeTa peanu3o-
BaHbl NPaBUNLHO (Bepudumkaums) n 4To paccMaTpuBaembli METOA pacyeTa TOMHO OTOOpaXkaeT peanbHOCTb
(Banugaung);

- TpeGoBaHWA K JOKYMEHTaLUuMu, NoaTBepKaatoLen NpUroqHOCTb Hay4HO-TEXHUUECKOW OCHOBLI METoaA
pacyerta;

- TpeboBaHUSA K AaHHbIM, HA OCHOBE KOTOPbIX JOSDKHbI ObiTb NPOBEPEHDLI NPOrHO3UPYEMbIE PEe3ynbTaThl
MeTofa pacyeTa;

- PYKOBOACTBO MO MCMOMb30BaHUIO HACTOSILLEro craHaapra paspabotuMkamu w/unu nonb3oBatensiMu
METOJOB pacyeTa U Nuuamm, KOTopble 3aHUMAaIOTCH OLEHKON Pe3ynbTaTtoB, NOMYyYEHHbIX C MOMOLLLI0 METOAO0B
pacyerta.

2 HopmaTuBHbIe CCbISIKU

B HacTosLem CTaHgapTe UCnonb30BaHbl HOPMAaTUBHBIE CCbINKW Ha creaylowmue CraHaapTbl:

FOCT 281956—89 OueHka kadecmea npoepammHbix cpedcme. Obujue rnooxeHus

FOCT P NCO/M3K 25010—2015 UHehopmayuoHHbIe mexHonoeuu. CucmemHas u npoepaMmmMHas uHxe-
Hepus. TpebosaHus U OUEHKa Ka4ecmsa cucmemM u rpospammHoz0 obecrniedyeHusa (SQuaRE). Modenu ka4qe-
cmea cucmem U npozpamMmHbIX NPodykmos

FOCT P UCO/MOK 25040—2014 UHepopmayuoHHbIe mexHonoeauu. CucmemHas U npozpammHas UHXe-
Hepus. TpeboesaHus U OUEHKa Kadecmea cucmemM U rpoepammHo20 obecriedeHus (SQuaRE). Mpouecc oueHku

MpumedaHune—Tpu NONL3OBaHUN HACTOALLUM CTaHAAPTOM LenecoobpasHo NpoBepuTb LENCTBUE CCLINOY-
HbIX CTaHAapTOB B MHpOPMaLMOHHOK cucTeMe 0bLLero Nonb3oBaHWs — Ha oULManbHOM caiTe HalMoHanbHOro opraHa
Poccuiickoit Gepepauyuun no ctaHgapTUsaUmm B ceTn MHTEpHET MK No exerogHoMy MHOpMaLMOHHOMY yKasaTento «Ha-
LMOHanbHble CTaHAapThI», KOTOPbLIA Ony6rnuMKOBaH MO COCTOSHUIO Ha 1 SiHBaps TEKYLLEro roga 1 rno BeiMyckaM eXeMecsy-
HOro MHgOpMaLMOHHOro ykasaTens «HauuoHankeHble CTaHAapTLI» 3a TeKyLWuii roq. Ecnv 3ameHeH CChiNoYHbIi cTaHaapT,
Ha KOTOpbIA AaHa HeAaTUPOBaHHAasA CCbifka, TO PEKOMEHAYETC UCNOoNb3oBaTh 4eiCTBYIOLLYHO BEPCUIO 3TOrO cTaHAapTa
C Y4€TOM BCEX BHECEHHbIX B laHHYH BEPCU0 UBMEHEHWI. Ecnun 3aMeHeH CChINOYHBIA CTaHAapT, Ha KOTopLIi faHa AaTu-
poBaHHas CChifka, TO PeKOMEHAYETCH UCMOMNb3OBaTb BEPCUIO 3TOMO CTaHAapTa C yKasaHHbIM BhlLLE FO40M YyTBEPXAEHUS
(NpuHATUA). Ecnv nocne yTBepXAEHWA HacTOSLLEro cTaHAaapTa B CChINIOYHbIA CTaHAapT, Ha KOTOPLIV JaHa AaTupoBaHHas

U3paHue ochuumnanbHoe
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CCblllKa, BHECEHO U3MeHeHUe, 3aTparuBaroLiee NnonoXeHuWe, Ha KOTopoe laHa CChlflka, TO 3TO NONOXeHNne peKoMeHAYyeTCcA
NPUMEHATL 6es ydeTa JaHHOro USMeHeHuA. Ecnu ccbinovHbli CTaH4apT OTMEHEeH 6es 3aMeHbl, TO NoNoXeHue, B KOTOPOM
AaHa CCblflKa Ha Hero, pekoMeHAyeTCcA NPUMEHATL B HacTu, He 3anarV|Barou.|,e|7| 3TY CCbISIKY.

3 TepmuHbI U onpeneneHus

B HacTosILEeM CTaHAapTe NPUMEHEHbI CNeAyYIOLIME TEPMUHBI C COOTBETCTBYIOLMMM ONpeaeneHUaAMN:

3.1 TouHOCTb (accuracy): CTeneHb TOYHOCTHU, NPUCYLLAa NPUOTITMKEHUIO, U3MEPEHUIO U T. 4.

3.2 MmeTop pacuerta (calculation method): MatemaTuyeckuin metog, UCNONb3yEMbIN A4S NPOrHO3UpoBa-
HWUS ABMEHUN, BbI3BAHHbIX NOXapOM.

n pumMedyaHune — MeTogabl pac4eTa MOryT oTpaxXaTb nosegeHue niofeld, a Takke o6LEKTOB UK noxapa; no
TNy OHU MOTYT BbITb Kak BEPOATHOCTHbLIMU, TaK U AETEPMUHUPOBaHHBIMU U MOTYT BbITb BblpaXeHbl KakK aJ'IFeraW-IeCKMMM
CpOpMyJ'IaMI/I, TaK U B BUA€ CINOXHbIX KOMMBHOTEPHbBIX mMogenen.

3.3 kanubposka (moaenu) (calibration of a model): Npouecc KOPPEKTUPOBKU NapaMETPOB MOAENNPO-
BaHUS B BbIMUCNUTENBHON MOA€eNn C Lienbio NOBbILLEHUA NX COOTBETCTBUA IKCNEepUMEeHTarbHbIM JaHHbIM.

3.4 koMnblOTEpPHaA (KOMNbLOTEPU3NpPOBaHHaA) Mogenb [computer(rized) model]: UcnonHaemas kom-
nbOTEPHAsA NporpaMMa, KoTopas peanuayer KOHUENTyanbHy0 MOAEnb.

3.5 koHuenTyanbHaa mogenb (conceptual model): Onucaxue, Bkniovatowlee B cebs BCO MHpopma-
UM, AAHHbIE MaTeMaTUYECKOro MOAENUPOBAHUS U MaremMaTU4Yeckue ypaBHEHUs, ONUCLIBAIOLLUE NpesCTaB-
NAOLLYIO HTepec (pusm4eckyto) CMCTEMY UMM NPOLIECC.

3.6 3HayeHune no ymonyaHuro (default value): CrangaptHaa HacTporka unm COCTOSIHUE, KOTOpbIE UC-
Nofb30BaHbl MPOrpamMmoi, ecrin CUCTEMOM UMK NONb30BaTenemM He 3ajjaHa apyras HacTpOoKa Unmn CoOCTOSHUE.

3.7 petepmuHupoBaHHaa mogenb (deterministic model): Meroa pacuera, ucnonb3ytowmi Hay4yHo-060-
CHOBaHHbIE MaremMaTu4eckue BbipaXkeHUa Angd nony4YyeHusa OAHOro U Toro >ke pesynbsrarta K8>K,E|,bl|7l pas, koraa
pacyeT OCYLLECTBNSIOT C OAHUM U TEM e HAOOPOM 3HAYEHUI BXOAHbBIX JAHHbBIX.

3.8 uHxeHepHan oueHka (engineering judgment): Npouecc, BbINOMHAEMBIA cneynanucToM, KOTOPbI
obnagaeT COOTBETCTBYIOLMMM KBanudukaumen, 06pasoBaHMeM, ONbITOM U HABbIKAMU U KOTOPbIW YNONHOMO-
YEH BbINOMHATD, AOMOMHATL, MPUHUMATL UIU OTKSIOHATL KOMIMOHEHTLI KOSIMYECTBEHHOro aHanuaa.

3.9 owundka (error): OnozHaBaemasa HETOYHOCTb Ha onpeaeneHHOM 3Tane unu B AENCTBUMU B NpoLecce
pacyeTa, He ABNALAsCA CNeACTBMEM HEAOCTAaTOMHOCTU 3HAHUN.

3.10 mopgenb noxapa (fire model): NMpeacrasneHme cuctembl UNU NPOLECCA, CBA3AHHOIO C Pa3BUTHEM
noxapa, BKIN4as AUHaMUKY U BO3AENCTBUE Noxapa.

3.11 maTtemaTnyeckana mogenb (mathematical model): HaGop ypaBHeHMiA, ONMCbIBAIOLLIUX NOBEIEHME
HU3N4EeCKoN CUCTEMDI.

3.12 nokasarenb usmepeHusa (measure): MepemeHHasn, KOTOPON NPUCBAUBAIOT 3HAYEHUE MO pe3ynbTa-
TaM U3MEpPEHUN.

3.13 usmepenue (measurement): Habop onepaumin ¢ uenbio onpeaeneHust 3Ha4YE€HUs nokasarens u3-
MepeHus.

3.14 MeTpuka xapakTepuCcTUK KayecTBa (metric): KonuyecTeeHHaa unu kauecTBeHHas Mepa OTHOCU-
TENbHOTO AOCTUXEHUS KENaemon XxapakTepucTUku Ka4yecTBa.

3.15 mogenupoBanue (modelling): Mpoyecc nocTpoeHna unu moandukaumm Moaenu.

3.16 yncnennaa mogenb (numerical model): YucnenHoe npeacrasnenme usnyeckon moaenu (no-
xapa).

3.17 du3nyeckas mopenb (physical model): Moaenb, AeMOHCTPUPYIOLLAA BOCNIPOU3BEAEHUE NOoXapa
B YNPOLLEHHbIX (PU3MYECKUX YCNOBUSIX (Hanpumep, MacwtabHas moaens).

3.18 BepoaATHOCTHasA moAensb (probabilistic model): Moaenb, koTopasi paccmaTpuBaeT SIBNEHUE B BUAE
cepum nocneaoBarernbHbIX COOLITUIA UMM COCTOSAHUM, C NCNONBL30BAHMEM MaTemMaTUieckux NpaBun Ans ynpas-
rieHusl nepexoaoM OT OHOTo COObITUA K APYTOMY, HanpuMep OT BO3ropaHMsl K yCTAHOBUBLLEMYCS TOPEHUIO, a
TaKke BepOATHOCTEH, 3afaHHbIX 4N KAKA0M TOYKN nepexoaa.

3.19 npeum3nOHHOCTB (precision): Owmbka B peanusauum n peLieHn MeToaa pacJyeTa, To4HO oTobpa-
atowlas npeacTaBneHHoe pa3paboTumMkoM KOHLENTyanbHOe OnMcaHne Metoaa pac4era.

3.20 aHanu3 yyBCcTBUTENBLHOCTU (Sensitivity analysis): UccnegoBaHme mMeroaom pacueta CTeneHu, B
KOTOPOI U3MEHEHUSI B KOHKPETHLIX NapaMeTpax BO3AENCTBYIOT Ha Pe3ynbrarbl, NOMyYEHHbIE C MOMOLLBIO Me-
ToAa pacderta.

3.21 mopgenupoBaHue (simulation): BoinonHeHwe nnum ncnonb3oBaHne MeToaa pacyera.
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3.22 pacyetHas mogenb (simulation model): Mogenb, paccmaTpuBaloLwas AUHaMUYECKUE COOTHOLLIE-
HUS, CYLLECTBOBAHWE KOTOPLIX NPEANONAraeTcs B peanbHOCTU, KaK psj SneMeHTapHbIX onepaumin ¢ COOTBET-
CTBYIOLLMMU NEPEMEHHBIMMU.

3.23 HeonpepgeneHHocTb (uncertainty): MoreHuuanbHas HETOYHOCTL HA ONpeAEneHHOM dTane unu B
AEeWCTBUM B NPOLIECCE MOAENUPOBAHUSA, BbI3BAHHAS HEAOCTATOMHOCTbLIO 3HAHUMN.

3.24 Banupauma (validation): Mpouecc onpeaeneHusa CTeneHu, B KOTOPON METOA pacdeTa SIBNSeTcs
TOYHbLIM OTPAXXEHMEM PearnbHOCTU C TOYKU 3PeHUs1 NpeanonaraemMoro UCNoNb30BaHWA METOAA pacyeTa.

3.25 Bepudmkaumsa (verification): Mpowecc onpeaeneHus TOro, YTo peanusauus METoAAa pacyeTa TOYHO OT-
pakaeT BbINOSTHEHHOE pa3paboTUMKOM KOHLIENTYanbHOE ONMMCAHUE METOAA pacHeTa U peLeHne MeTofa pacyera.

MpuMeuyaHue— OyHgaMeHTanbHas cTpaterus BepudukaLum BoIMUCANTENBHLIX MOAENeil NpeACTaBmsieT co-
60 MAEHTUUKALIMIO, KONUYECTBEHHYHO OLIEHKY OLUMGOK B pacyeTHO| MOZLENN U UX peLueHue.

4 NokymeHTauus

4.1 O6wme nonoxeHun

TexHuuyeckas AOKyMEHTaLUs 0IDKHA ObITb AOCTAaTO4HO NOAPOBHON, 4TOObI BCE pe3ynbTarbl pacieToB MOT-
nu 6bITb BOCNPOU3BEAEHbI C YCTAHOBIIEHHOM AOCTOBEPHOCTBIO M NPELU3UOHHOCTbLIO KBanMuMpoBaHHbIM(OM)
HE3aBUCUMBIM MMLIOM UNK rpynnoi nuy. MoapobHas AOKyMEHTaLMSA METOAOB pacyeTa, B TOM YMCNE KOMMbIO-
TepHOEe NporpammHoe obecneveHne, UMeeT CyLLECTBEHHOE 3HAa4YEHNE AN OLEHKU aAeKBAaTHOCTU HAY4HO- TEX-
HUYECKOM OCHOBbI METOAO0B pacyeTa U TOYHOCTU BbIYUCAUTENBLHLIX NpoueccoB. Kpome Toro, cocraBneHHas
AOMKHBLIM 00pa30M AOKYMEHTALMA MOXET NOMOYb B NPeAOTBPALLEHUN HEKOPPEKTHOrO NPUMEHEHUSI METOA0B
pacyera. OTyerhbl 0 Mobo BepuduKaLmMm n Banmaauun KOHKPETHOTO METOAA pacyeTa AOSMKHbl CTAHOBUTLCA
4acTbio AOKYMEHTaUuKU. [JOCTOBEPHOCTbL METOAA pacyeTa BKIIOYaeT B ce0s CpaBHEHUE PEe3ynbTaToB C 1JaHHbI-
MU peanbHbIX MOXapOB UM CTAaTUCTUYECKUX UCCNIEA0BAHUN, UCTILITAHUI U SKCNEPUMEHTOB U AOMKHA ObITb
noATBEPXAEHA C NPUMEHEHUEM METOAMKU OBecneveHus KOHTPONS Ka4ecTBa. 3TO AaeT nokasaTenb Unu Ha-
6op nokasarenei U3MEPEHUI, KOTOPBLIE CNIEAYET CPABHUBATL C 3apaHee onpeAeneHHbIMU KpUTEPUAMU, YTOObI
NPOAEMOHCTPUPOBaTE COONIOAEHUE YTBEPKAEHHBIX TPeOOBaHUI K Ka4eCTBY.

B cocTae JOKyMEHTaLMKU CneayeT BKIYaTh:

- TEXHUYECKYIO JOKYMEHTALMIO C NOACHEHUEM Hay4YHOW OCHOBbI METOAA pacyeTa (CM. 4.2);

- PYKOBOACTBO MNOMb30BaTENs B TOM Criydae, ecnv METo4 pacyeTa sIBNSETCS KOMMNbIOTEPHON Nporpam-
Mo (cm. 4.3).

Heobxoaumble TpeboBaHUS K TEXHUYECKON AOKYMEHTaLUM U PYKOBOACTBY MONb3oBaTens npeacrasne-
Hbl B 4.2 1 4.3. MNepeyeHb TpebOBaAHMI AOCTATOMHO NOAPOGHLIA, OAHAKO 3TO HE MCKITIOYAET UCTNONb30BaHUE
apyrux oopm nHdopmMauum, KOTopble MOTyT MOMOYb MONbL30BATENO B OLEHKE NPUMEHMMOCTU U NMPUTOAHOCTU
MeToaa pacyeTta.

4.2 TexHUYeCKana AOKyMeHTauus

4.2.1 06 KMe nonoxeHus

TexHuuyeckas JokyMeHTauusa Heobxoauma Ans oueHkM HayqHow 6asbl metoaa pacdera. Mpepocraene-
HUE TEXHUYECKOM OOKYMeHTauuu MeToda pacdeTa aBnsetcs 3agaqen paspaborumkoB mogenu. Heobxoau-
MO, YTODbl TEXHWYECKas AOKYMEHTaUWUA AeTanbHO ONMCbiBana MeToj pacyeTa U ero OCHOBY, OTpakarna Bo3-
MOXHOCTU METoAa Hagnexalyum o6pasoM M npeaocTasnsna nonbL3osarensaM uHdopMauuio, Heobxoanumyio
ANA NpaBuNbHOrO NPUMEHEHUs METoAAa pacyeTa. B cnyyae pacyeToB nytem anreGpanyeckux ypaBHEHWH,
MOSyYEHHbIX NO PesynsTaTaMm UCNLITAHWA NyTEM PErpecCum, Unu eCNU NPUMEHEHbI aHANUTUYECKUE PELLIEHMS,
nonb3oBaTento creayer nonaratbCsa Ha COOTBETCTBYIOLLYIO AOKYMEHTAUMIO CTAaHAAPTOB MMW aHafIOrMUYHOro
poaa marepuarsl, HanpuMep Ha Hay4Hylo nuTeparypy. Korga paspabatbiBatoT craHaaprhbl, KOTOpble cogepxxar
METOAbl pacyeTa Ana MCNOMb30BaHUA B CUCTEME NOXAPHOW 6e30MacHOCTU, UCTOYHUK(M) ANA NPUMEHSAEMbIX
METOA0B pac4eTa, a TaKkKe TEXHUYECKYIO JOKYMEHTALMIO B COOTBETCTBUN C 4.2.2—4 .2 4 cneayeT npeaocTas-
nATb, r4e 9T0 NPUMEHUMO.

4.2.2 OnucaHune MeToga pacyera

OnucaHue meroaa pacyera AOMKHO BKMIOYATh NOAPOOHYI0 MHPOPMALIMIO O HUXKECTIEAYIOLLEM:
a) uenb:
1) onpeaenuTb peLuaemMyio 3aaqvy Uim BbIMOJHAEMYIO (DYHKLMIO,
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2) onucatb pesynbraTbl METO4A pacyeTa,

3) BKIIIOYUTb TEXHUKO-9KOHOMUYECKME OBOCHOBAHUSI U (HOPMYNMPOBKY OOOCHOBAHHOCTH;

b) Teopus:

1) onucaTtb OCHOBHYIO KOHLENTYanbHYI0 MOAENb (FMaBHOE ABMEHUE), eCNU NPUMEHUMO,

2) onucaTtb TEOPETUYECKYKD OCHOBY SIBMEHUS U (PM3NYECKMe 3aKOHbI, HA KOTOPbIX OCHOBAH METOA pac-
yeTa, ecnm NPUMEHUMO;

C) peanusauusi TEOpuu, €Cnu NPUMEHUMO:

1) npeacTtaBuTb OCHOBOMOMNArawLme ypaBHEHUA,

2) onucarb UCNonb3yemble MaTeMaTUIeCcKue METOAbI, NPOLIECCHI U BEIYUCIMTENbHBIE anropuTMbl U Npe-
[OCTaBUTb UX UCTOYHUKMU,

3) onpepenuTb BCE AOMYLUEHUS, BIIOXEHHbIE B JIOTUKY, C YYETOM OrpaHUYEHUi i N0 BXOAHbLIM MapamMe-
Tpam, BbI3BaHHbIX 0ONAaCTbIO MPUMEHEHNA METOAA PacyeTa,

4) 06CcyaUTb NPELM3UOHHOCTb (MOrPELUHOCTL) PEe3ynbTaToB, NOSyYeHHbIX MOCPEACTBOM UCMONb30BaHUS
OCHOBHbIX anropuTMOB, U B CIy4yae C KOMMbIOTEPHBIMU MOAENSAMU — FOOYI0 3aBUCUMOCTb OT KOHKPETHbIX
KOMMbKOTEPHbLIX BOSMOXHOCTEN,

5) onucatb pesynbrathl aHanusa 4yBCTBUTENbHOCTHY;

d) BXO4HbIE AaHHbIE:

1) onucarb HEOBX0AMMbIE BXOAHbIE AAHHbIE,

2) npeaocTaBuTb MHpopMaLmio 06 UCTOUHMKE HEOOXOAUMBIX AaHHbIX,

3) AnA KOMNbIOTEPHbLIX MOAENEN NEPEYUCNTL BCE HEOOX0AMMbIE BCMOMOraTesnbHbIe NPOrpaMmMbl Unn
BHeLHWe pannbl aHHbIX,

4) npenocraBnTb MHAOPMALMIO 06 UCTOYHKKE, COAEPXKAHUU U NCNOMNb30BaHUM BUBNMOTEK AaHHbIX AN
KOMIMbIOTEPHbLIX MOAENEN.

4.2.3 OnucaHue Bepudukauum 1 Banuaaumm MeToaa pacuyerta

Bepudukauyus n Banugauusa mMetoga pacyera A0mkHbl ObITb MOMTHOCTBLIO U NOAPOBHO ONMUCaHbl U Coaep-
XaTb MHopMaUmIo:

a) 0 pesynbraTax NnobbIX NONbITOK OLIEHKU NPOrHOCTUYECKMX BO3MOXHOCTEN METoAa pacyeTa B COOTBET-
CTBWM C pa3fdernom 5, Uto AOIMKHO ObITb NPEACTaBNEHO B KONMMYECTBEHHOM BbIPAXKEHUH;

b) CCbINKax Ha y>Xe BbINONTHEHHbIE O630pbl, aHanUTU4eCcKkne UCNbITaHUA, CPaBHUTENDbHbIE UCMbITAHNA,
3KCNepuMeHTanbLHy0 Banuaauuio 1 nposepkn koga. Ecnu B cnyvae ¢ KOMNbIOTEPHbIMU MOAENAMU Banuaa-
LMsa METoaa pacyeTa OCHOBaHA Ha BeTa-TeCTUPOBAHNUM, B AOKYMEHTALMMW AOIHKEH ObITb YKa3aH npodunb nuu,
y4aCTBOBABLUMX B TECTUPOBAHWUM (HAaNnpumep, y4acTBOBanu nu oHM B pa3paboTke metoga pacyera unu Obinu
06bIYHBIMU NONb30BAaTENAMM; ObININ U UM NPEAOCTABMNEHbI AONONMHUTENBHLIE MHCTPYKLMU, HE JOCTYMHLIE NO-
TeHUMarnbHbIM NOMb30BaTENSAM KOHEYHOro NPOAYKTa, U T. A4.);

C) CTeneHun, B KOTOPON METOA pacyeTa COOTBETCTBYET TpeboBaHUAM HACTOSALLErO CTaHaapTa.

TexHuyeckas JOKyMeHTauMs AoMmkHa ObITb NpeACTaBeHa Kak OAMH JOKYMEHT, TaKol Kak pyKOBOACTRO,
€eCcnu peYb MAET O KOMMNbIOTEPHLIX Mogensax. Beakui pas, korga anrebpandeckue ypaBHeHUs B SBHOM BUAeE
MCNOMb3YIOT AN PeLIeHna 3aga4m noxapHon 6e30nacHoCTH, COOTBETCTBYIOLLAA TEXHNYECKAA 40KYMEHTaUNs
MOXET ObITb npuneegeHa n3 UCTOYHUKOB, YKa3aHHbIX BbILLIE.

MeTOLI,bI obecnevyeHns Kka4yecTea cneayet ncnonb3oBaTb And onpeaeneHna cooTBeTCTBUA NPorpaMmMHO-
ro obecneyeHus npeagnonaraembim Uenam. OaHHbIi npouecc 6onee noapobHo nsnoxeH B 5.6. OH noaaep-
XnBaetcd nytemMm onpeaeneHna n UCnonb3oBaHUA COOTBETCTBYIOLLUX METOA0B obecnevyeHus kadectBa ansa
OOCTMXKEHUA MoKasaTens u3MepeHusa unu Habopa (MOnydeHHbIX) nokasatenen M3MepeHus, YTo NO3BOMSET
MacLUTabupoBaTb Ka4E€CTBO PACHETHOTO METOAA U ONPEAENSIET, ABNSETCA N METOA pacyeTa AOCTAaTOuHO TOY-
HbIM, YTOObI COOTBETCTBOBATL TPEOOBAHUAM NOTEHUMANBLHOTO nonb3oearens. (Cm., Hanpumep, TpeboBaHus
[FOCT 28195 1 NOHATUE BHYTPEHHUX U BHELUHUX METPUK XapakTEPUCTUK KayecTBa M KayecTsa NporpaMmmMHOro
npoaykTa B UCMONb30BaHMU, NpUBeAEeHHOE B cepun ctaHgaptoB MCO/MOK «TpebGoBaHusA 1 OLEHKa KayecTea
nporpaMMHoro o6ecneveHus (SquaRE)»).

Llenb oueHku MeToga pacyeTa 3aknio4aeTcs B TOM, YTOObI CPAaBHUTL KA4ECTBO METOAA pacyeTa ¢ Tpebo-
BaHUSAMM K KA4€CTBY, B KOTOPbIX OTPaXkeHbl NOTPeBHOCTH Nonb3oBaTeneli, unu aaxe Boibpars METOA pacyera
nyTemM CpaBHEHWUS Pa3nNUYHbIX METOAOB pacyeTa.

4.2.4 NMpumMepbl ¢ pelieHnem

TexHuyeckasi AOKYMEHTaUMS AOIDKHA BKITHOYATL MO MEHbLUE MEPE OAUH NpUMep (MM HECKOMLKO Mpu-
MepoB) C pelueHnem. Mpumepbl C peLueHMemM MoryT notpefoBarbcsl Kak Ans anrebpanyecknx ypaBHEHWi

4
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B AAIBHOW POpMeE, TaK U ANs MaTeMarnyeckux mozaeneii. MocnegHue paccMoTpeHsl B 4.3.9. 3agada npumepa
C peLleHnemM 3aKnio4aeTcsl B TOM, YToObl NPOAEMOHCTPUPOBATL, Kakne BXOAHbIE AaHHbIE HEOBXOANMBI U CTe-
neHb UX OrpaHUYEHUs], a TaKke nokasarb 06rnacrTb NPUMEHEHUNA pe3ynbTaTta(oB) paccMaTpMBaemMoro MeToaa
pacyeta. Npumepamm HeOOXOAMMBIX BXOAHBIX AAHHLIX U UX NpeanonaraeMon obnacrbio NPUMEHEHUsST UNu
OrpaHWYeHuii, B Npeaenax KoTopbiX BbIMUCIIEHWE NPOLLNO Banuaaumio, MoryT GbiTb reoMeTpus, CBOMCTBA Ma-
TepuanoB W rpaHuyHble ycrnoBusi. OBnactb NPMMEHEHUS U TOYHOCTbL METOAA pacqeTa AOKHbI BbiTh YETKO
onpeaeneHbl B OKYMEHTaLUN.

MpunmeuyaHune— M cnonb3oBaHne MeToAa pacyeTa BHE yKasaHHbIX CLieHapueB, onpefieneHHbIX Mocpe/iCTBOM
BanUAaUnK, MOXET NPUBOAUTL K 3HAUUTENbHLIM oLLMbKaM B peanusyemblX pelleHnsix BonpocoB 6e3onacHoOCTU U Mepax
NpoTUBONOXapHOIA 3alLLuThl (cM, TpeboBaHMA K onpejeneHnio obnact NPUMEHEHUs], yCTaHOBINEHHON B Mnpoljecce Banu-
Aauwu, B 5.3).

4.3 PykoBOACTBO NOJNb30BaTens

4.3.1 O6ue nonoxeHun

PykoBOoACTBO NMonb3oBaTens He0OX0AUMO, TONMbKO KOrAa pedb MAET O KOMMbIOTEPHLIX Moaensx. Pyko-
BOJCTBO MONb30BATENSA AN KOMMbIOTEPHON MOAENMN AOMMKHO NO3BONATH NOMb30OBATENIO NOHATL NPUMEHEHUE
MOAENN U METOAONOIMIO, BOCMPOU3BOAUTL KOMMbIOTEPHYIO ONEPALMOHHYIO cpefly U pe3ynbratbl NPUMEPOB
3a/a4, BKINIOYEHHbIE B PYKOBOACTBO, U3MEHSITb BXOAHbIE AAHHLIE W OCYLLECTBISATHL 3aMyck Nporpammbl Ans
yKasaHHbIX 00racreii 3Ha4eHuin NnapaMmeTpoB U NpeaenbHbIX 3Ha4YeHU. PyKOBOACTBO AOMKHO ObITb U3MNOXEHO
[OCTaToO4HO YEeTKO, YTOObI CRYXUTb B KAYECTBE CNPABOYHOTO AOKYMEHTA ANt NOATOTOBKM BXOAHbLIX AAHHbIX U
MHTEepnpeTauuu pesynsraroB. JIOKyMEHTaLmMA No YyCTaHOBKE, TEXHMYECKOMY 00CNY>XMBAHMIO U NPOrpaMMmpo-
BaHMIO MOXET ObITb BKMIOYEHA B PYKOBOACTBO MONb30BaTENA UNW NPeACTaBrneHa oTAensHO. [ins yCTaHOBKU
nNporpaMMbl Ha KOMMbIOTEPE HEOOXOAMMO AOCTAaTOMHOE KONMMYeCTBO MHpopmauuu. Bece chopMbl AOKYMeEHTa-
LUuM OOIDKHBLI BKIIOYATL B cebs umsa U HeoOxoaumyo uHcpopmauymio ans onpeaeneHust KOHKPETHOW Bepcuu
MeToAa pacyeTa u onpeaeneHns OpraHn3aummn, OTBETCTBEHHOMN 32 TEXHUYECKYIO NoAAEPKKY MeToaa pacyeTa
U fanbHenwee o6Cny>xMBaHue.

B cnyyae ¢ KOMNbIOTEPHLIMU MOAENSIMU PYKOBOACTBO NOMNb30BATENS AOIMKHO NPEAOCTABNATb B MOMHOM
obbeMe MHOPMaLMIo, HE0OX0AMMYIO MONb30BaTENO, AN NPaBUNBLHOTO NPUMEHEHUSI KOMMLIOTEPHLIX MOAE-
newn (cm. 4.3.2—4.3.10).

4.3.2 Onucaxue nporpamMmmsl

OnucaHwe nporpammMbl NpeacTaBnAeT coboi NosIHoe ONUCaHUeE:

a) Moaenu;

b) OCHOBHBIX BLINOSHEHHLIX 38484 06paboTKKU AaHHLIX ¥ UCNOMb3yeMble METOALI U Npoueaypbl pacqe-
TOB (BNOK-Cxema MOXET ObITb NONe3Ha);

C) 3HaHWI U HaBbLIKOB, HEOOXOAUMBIX ANS BbINOSHEHUSA CTAHAAPTHLIX 3aNyCKOB NPOrpamMmmsl.

4.3.3 HCTPYKLMU NO YCTAHOBKE U 3KCNIyaTauum

B MHCTPYKUMAX NO YCTAHOBKE M SKCMyaTauum AOMKHbI ObITh:

a) yKkasaHa MMHMManbHO HeobxoAuMas annapatHasi KoHUrypauus;

b) ykazaH(bl) koMnbioTEP(bI), HA KOTOPOM(bIX) MPOrpamMma Obina yCneLHO BbINOMHEHA;

C) Yka3aHbl UCNOnb3yemble A3bIKU MPOrpaMMUPOBAHUS U ONEPALMOHHBLIE CUCTEMBI, a TAKXKE BEPCUSI NPO-
rpammHoro obecneyeHus;

d) npegocraBneHbl MHCTPYKLUMUK MO YCTAHOBKE NPOrpammbl;

€) onpeaeneHbl CTaHAapTHOE BPeMS AN nNepcoHana u Bpems YCTaHOBKU, YTOGbI BLINOMHUTL CTaHaapT-
HbI 3anycK NPorpaMmel;

f) npepocraBneHa uHgopmaums, Heobxoaumas AnsA OLEHKW BPEMEHU BbINOMHEHUS NPOrpaMmbl KOM-
NbIOTEPOM C MOMOLLbIO AENCTBYIOLMX KOMMbIOTEPHLIX CUCTEM AN ONPEAENEHHbIX 3a4a4.

4.3.4 PacuyeTbl nporpamMmmbl

PacueTbl nporpaMmMbl AOMKHbI COAEMKATb!

a) onucaHume PYHKUMU KaKOO0W 3HAYMTENbHOW ONUUKU, AOCTYNHOW ANA PELLUeHUs pasnuyHbIX 3aaad, a
TaKKe pykOBOACTBA NO BbIOOPY 3TUX ONUUN;

b) onpenenexune rpaHuupl 06nacTu NPUMEHEHUA (Hanpumep, psia CLeHapueB, ANSA KOTOPbIX JOCTOBEPHO
UNKU NpPeanonoXuTenbHO AeNCTBYET OCHOBOMNOMAararoLwasa Teopus, UNu PsAa BXOAHLIX AaHHbLIX, AN KOTOPbIX
ObIn UCNbITaH METOA pacyeTa);
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C) CNUCOK OTPaHWUYEHWUII MPOrpaMMbl, BKMOYas COOTBETCTBYIOLUME AWANA30Hbl AaHHbLIX U MOBeAEHMe
nporpammbl, B TOM Clly4ae, Koraa STy AuManasoHbl NPEBLILLEHLI, @ TAKXKE, KOr4a AaHHAs MHAOpMaLUs JOMKHa
ObITb NPEACTaBIEHA B TEXHUYECKOH JOKYMEHTaLMN.

4.3.5 OnucaHue BXO4HbIX AaHHbIX

OnuncaHne BXOAHbIX AAHHbBIX JOMMKHO:

a) NpeaoCTaBUTb MMS U ONUCAHWUE KaXKAO0N BXOAHOW NEPEMEHHON, €€ pasMepHbIX e4UHULL, 3HAYEHUI NO
YMOSHMaHUIO (MPU UX HANU4YMK) N UCTOMHUKA (ECNIN OH HE HAXOAUTCA B LULMPOKOM A0CTYNe);

b) onucarb Bce ocobble cnocobbl BBOAA AAHHbIX;

C) onpeaenuTb OrpaHUYeHns BXOAHLIX JaHHLIX HA OCHOBE YCTOWYMBOCTU, TOYHOCTU M MPAKTUYHOCTM
[JaHHbIX U MPUMEHUMOCTU MOZENM, a Takke NOoSy4YeHHble B pesynbTarte orpaHuyYeHnin Ans BbIXOAHbLIX JaHHbIX;

d) onucaTb BCe 3HaYeHUs NepeMeHHbIX N0 YMOMYaHUIO U NPOLIECC NPUCBOEHUS STUX NEPEeMEHHbIX 3Ha-
YeHWI, onpeferneHHbIX NonbL30BaTeNnemM;

€) ecnn Bo3MOXkHa 06paboTka nocnegoBaTenbHbIX CryvaeB, 00ObACHWUTL YCNOBUA COXPAHEHUSA AaHHbIX
UM UX NOBTOPHOW NOCNe0BaTeNbHON UHMLManu3auun.

4.3.6 dainbl BHEWHUX JAaHHbIX

®daninbl BHELUHUX JaHHbIX BKITHO4aIOT:
a) onucaHue coaemkaHusa U opraHn3aummn pannos BHELLHUX AAHHbIX;
b) cobInkM Ha BCnoMoraTenbHble NPorpamMMbl, KOTOPbIE CO34al0T, USMEHSIKOT U PeAaKTMPYIOT 3T dpainbl.

4.3.7 TpeGoBaHUA ynpaBrieHUsi CUCTEMOM

B TpeboBaHuax ynpaBneHnsa CUCTEMON CrneayeT:

a) nogpobHO onucaTb Npoueaypy, HE0OXOAUMYIO ANs YCTAHOBKK M 3anycka NporpaMmbl;

b) nepeuncnuTb KOMaHAbl yNpaBneHusa onepaumuoHHON CUCTEMOMN;

C) MepPeYncnuTb NOACKa3kM NporpaMMbl U NPMBECTU 06NacTb COOTBETCTBYIOLLUX OTBETOB;

d) npu BO3MOXXHOCTU, ONMcaTb, kakum 06pa3omM npepeaTb paboTy NporpaMMbl BO BPEMSI €€ BbIMNOIIHE-
HUS1, NPOAOIMKUTL UMM OCYLLIECTBUTL BbIXOA M3 HEE, a Takke ykasaTb cTatyc (anrnoB U AaHHbIX NOcne npe-
pbiBaHUs paboThbl.

4.3.8 BbixoaHble AaHHbIe

BbIX0fHbIE AaHHbIE AOMKHBI COlepXKaTh:
Q) onMcaHue BbIXOAHbLIX AaHHbIX NPOrPaMMbl U NOPSAOK rpachnyeckoro U3obpaeHUs AaHHbIX;
b) pykoBOACTBO MO OLIEHKE TOrO, JOCTUrAET N NPOrpaMma NPaBUNbLHOTO PELLEHNS, NPU HEOBX0AUMOCTHU.

4.3.9 MNpumepbl 3agay/npumepsl C pelieHnem

MNpumepbl 3agay/npumMepsl C peLleHneM NPeaocTaBnAlT dannbl ¢ NpUuMepamMm COOTBETCTBYIOLLMX Bbl-
XOAHbIX AAHHbIX, MO3BOMSIOLIMX MONbL30BATENMIO BEpUMUUUPOBATL NPABUNBHOCTL PaboTbl NPOrpamMMbl; 3T
npumMepbl 3a4ay AOSDKHbI BbIMOMHATb OOMbLUYI0 YaCTb AOCTYMHLIX 3anporpaMMUPOBaHHbLIX BapUaHTOB (Ans
CpaBHEHUsI CM. 4.2.4)

4.3.10 O6paGoTka oWwn60K

Ha naHHom atane Heo6xoauUMo:

a) NpeoCTaBUTh CNMCOK COOBLLEHUI 06 omnbKax, KOTOPbIE MOTYT ObITb CrEHEPUPOBAaHbI NPOrPaMMON;

b) npeaocTaBuTb CNUCOK UHCTPYKLIMIA NS COOTBETCTBYIOLLIMX AEANCTBUIA MPU BO3HUKHOBEHWUMW COOBLLIEHWI
00 owmbkax;

C) onucaTb NoBeAeHue NporpaMMbl NPU HAPYLLEHUU OFPAHUYEHUN;

d) onucatb npoueaypbl BOCCTAHOBIEHUS.

5 Metoguka

5.1 O6uwme nonoxeHua

Bepudukauma n sanmaauma metoga pacyera — 3T0 NPOLECChl, UCNONb3yeMble NS ONpeaeneHns ToY-
HOCTM COOTBETCTBUA METOAA pacyeTa peanbHOMY MUPY C TOYKM 3PEHMS npeanonaraemMblx Lener ero npumMe-
HeHua (Banuaauus) U CTeNeHu TOYHOCTH, C KOTOPON peanu3auumsa MeToaa pacyeTa otobpaxkaet npeacTaBneH-
HOe pa3paboTYMKOM KOHLUENTyanbHOE ONMCaHue u pelueHne (eepudukaums). Bepudukauma — s1o npouecc
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onpeaerneHus NPaBUILHOCTN PELLEHUS YPaBHEHUI MPK YCIIOBUM, YTO UCMOSb3yeMbIe YpaBHEHUs! BEPHBI. Ba-
nuAaumusa no3BonseT y6eauTbea B TOM, YTO (DaKTUMECKME PE3yNbTaThl COOTBETCTBYIOT OXUAAEMbIM AaHHBIM.

Ha pucyHke 1 B 06LLEM CXxemaTU4ecKkoM BUAe NPEACTaBNEHbI 9Tarbl MOLENUPOBAHUS U PONb BEpUdUKa-
UMK 1 Banugauum B 3TUX NPOLECCaxX NPUMEHUTENLHO K KOMMLIOTEPHLIM MOZENSIM MOXapOoB.

PEANBHOCTb
Paspa6otka
i } N\ moaenv
N\
Pacuer
AN
Banupauus | KomnbiotepHoe KOHLIEMTYANBHAA
mogenu | mopenuposaHue MOLENb
//
MporpammupoBaHue
/
1 /
Bepudmkauus
KOMNbLIOTEPU3UPOBAHHAA Mogenu
MOJENb

PucyHok 1 — MpumMep aTanos pa3paboTku U OLEHKM KOMMbIOTEPHBLIX (KOMMNbIOTEPU3NPOBaHHbLIX) MoAenei

KoHuenTtyanbHas Mogenb co3gaeTca Ha OCHOBE aHanusa peanbHOro mupa (uHorga m3nyeckon cucre-
Mbl) U COCTOUT U3 AaHHbIX MaTeMaTU4yeCcKoro MOAENMPOBAHUA U YPABHEHUIA, ONUCLIBAIOLLIMX (DU3UYECKYIO CU-
cTemy (ypasHeHusA HaBbe — CTOKCa, COXPaHEeHUsA SHEPIUM 1M MACChI, @ TaloKe AONOSHUTENbHbIE du3nyeckue
MOAENU, Hanpumep mMogenu TypOyneHTHOCTU, aCNeKTbl YENOBEYECKOrO NOBEAEHUA, NOBEAEHUE KOHCTPYKLIMK,
puck U T. 4.). Bepudmkauma paccmarpmBaeT B3aMMOCBA3b MEXAY KOHLEeNTyanbHON MOAENbIO U KOMMbIOTE-
pYU3MpOBaHHON MOJENbLIO, B TO BPEMS Kak Banuaaumsa — B3aUMOCBA3b Mexay pacHETHON MOAENbIO U pearb-
HOCTbIO.

Ha pucyHke 2 6onee getanbHO pacKpbIT NpUMep, NPMBEAEHHLIN HAa pUcyHke 1, U npeactasneHa Gnok-
cxeMa Anst LUMPOKOro NPUMEHEHUs, KOTOpas BKIIOYAET BO3MOXHbIE CnOCoObI MCNONbL30BaHMA anrebpaunye-
CKWX YPaBHEHWUI B Cryvae ux LenecoobpasHocTu.

Mpoueaypa Ha4YMHAETCA C NOMyYeHUs HeOBXOAUMBIX 3HAHMI 00 WUCMBLITAHUAX U IKCNEPUMEHTAX UMK
NCCNefoBaHUAX AN OMUMCaHUA ABMEHW peanbHOro Mupa. Ha ocHoBe BOCNpUSTUS peanbHOro Mupa pas-
pabaTblBalOT KOHLENTYanbHyl0 MOAENb B BUAE NoapoGHOro CroBECHOrO ONUCAHUSA paccMaTpuBaemoro(bix)
npouecca(oB), kKOTopas B AanbHelwem npeobpasyeTcs B HAaboOp MatemaTuyeckux B3aumocBsisei. Ha ocHoBe
3TUX B3aMMOCBA3EH POPMUPYETCA peLLEHne (UNK pag PeLUEHUi) nyTeM pasbueHus OgHOW CTPOKU 3a Apyron —
OT Bonee CNOXHbIX YPOBHEN 10 MEHEE CIMOXHbIX, C NPUMEHEHUEM NPUBNMXKEHUIA 10 TAKOW CTENEHM, NPU KO-
TOpOV 3aga4a MOXeT ObITb peLLeHa ¢ AOCTATOMHON TOYHOCTLIO U NPUEMIEMbIM YPOBHEM 3aTpaT Ha peLUeHne
(Hanpumep, BPEMEHHBIE U CBA3AHHbIE C MPOWN3BOAUTENBHOCTLIO KOMMbIOTEPA).

TeopeTnyeckas OCHOBa MEeTOAA pacyeTa KOMMbIOTEPHOW MOAENU AOMKHA ObITb MCCNEAOBaHA OAHUM
WU HECKONBbKUMM 3KCNepTaMu, XOPOLLO 3HAKOMbIMU KaK C Hay4HbIMU OCHOBaMM SIBIEHUIA MOXAPOB, TaK U C
TEXHUKOI pacyeToB, HO HE NPUHUMABLUMMMW y4YacTue B paspaboTke mogenu. [laHHOe uccneaoBaHue AOIHKHO
BKMIOYaTb OLEHKY MOMHOTbI AOKYMEHTaLUuUuW, B YACTHOCTU B OTHOLLEHWUM YUCTIEHHBIX annpokCMMaLuui. Jkcnept
AOSKeH OblTb CNOCOOEH OLEHWUTL, AOCTATOMHO JM CYLLUECTBYET Hay4HbIX A0Ka3aTeNbCTB B HAy4YHOI NUTEpa-
Type AN UCMonb30BaHUA NPUMEHsIEMbIX MOAX0A0B. [JaHHbIe, UCNOMb3yeMble B MporpamMmme Ansi NOCTOAHHbIX
BENUYUH W 3HAYEHUI NO YMOMYaHUIO, TaKXKe AOMKHbI OLEHUBATb HA MPEAMET TOYHOCTU U MPUMEHUMOCTU C
TOYKW 3peHUst MeTofa pacyeTa u npeanonaraemoro ucnonbL3oBaHus. MNocnegHee TpeboBaHne 0COBEHHO BaXK-
HO B TeX crnyyasix, Koraa AaHHble, UCNONb3yeMble ANA YUNCIEHHBIX MOCTOSAHHbIX, MOTYT UMEThL CneLuuanbHble
3HaYeHns ANs KOHKPETHbIX CLeHapues. MNMpakTuyeckue BepxHUe U HKHUE npefenbHble 3HaYEHUs1 NepeMeH-
HbIX, UCNOMNb3YEMbIX B KAYECTBE BXOAHbLIX AAHHbIX, AOMKHbI ObITb YETKO OnpeaeneHsl, YToObl OrpaHUYUTbL KX
NPUMEHEHNEe NPOBEPEHHOI 0BMacTbIO.
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PeanbHas kapTuHa PeanbHble cnyyau
Mupa noxapoB
MpuGnimkeHus Wccneposaxus:
K pearbHoi kapTuHe Mupa | MCNLITAHWS U OMbIThI
Paspa6otka
KoHuenTyarnbHas
mogernb
Pa3pa6oTka | Bepudukauus
TouHbl®
(dbyHaameHTanbHbIe)
Hay4HbI®
B3aMMOCBSI3U
AbGcTparmposaHue | Bepudumkaums
Mogenb
(ynpoLLeHHble
Hay4Hble® B3aMMOCBS3M)
AGcTparposaxue \ Bepudukauma Banuaauus
(HeonpeaeneHHoCcTb
Hanpumep, 3oHHas mopenb; | Marematuuyeckas moaenu/ypasHeHUs)
noneeas Mmogenb; Mmogenb
Tennonepegava,; ynpﬂimfﬁ'ﬁ;"m -— Ouwvbka
MexaHuyeckas BaRMMOCERAN
rpy30onoabLEMHOCTb. .. W NPUGTIVKEHUS
[nckpeTHOCTL
AnreGpauueckue AnNroput™ BLIYMCIIEHWIA
ypaBHeHust ANA pelleHns Moaesm
KonupoBanue
\
Bbluucnexve
BxogHbie gaHHbie: KomnbioTepHas Pesynbrat/BbixogHbie
HeonpeAeneHHOCTb AaHHbIX nporpamma AaHHble

PucyHok 2 — Cxemartuyieckoe usobpaxeHue sanugauum n sepudukaumu mogenu

Mexay atanamu npeobpa3oBaHuUsi 3NEMEHTOB B CUCTEMY, NPUTOAHYIO ANA AanbHenweln paboTbl, He-
06X0AMMO BBIMOSHATL NPOLIECChl Bepudukaumum U Banuaaummn G LEenblo NOCTOSHHOW NPOBEPKU CUCTEMbBI HA
BO3MOXHbIE€ UCTOYHUKM OLLMOOK. B CBA3M CO CIIOXHOCTLIO MaTeMaTUYECKON MHTEpNpeTaLmmn SBneHuii noxapa
B MPUMEPE HA PUCYHKE 2 NpUBEAEHbI NOAPODHbIE AAHHBIE, KOTOPLIE HE HY)KHbI ANA OLEHKU (SMNUPUYECKNX)
METOZ0B pacyerTa T.e. anreGpanyeckue ypaBHEHUS], KOTOPbIE TaKkKe PaCCMOTPEHbI B HACTOALLEM CTaHAapTe u
npeacTaBneHbl B ONpeaeneHHon suenke Tabnuubl.

MeToaonorus He OrpaHMdeEHa pacueToM pacnpOCTPaHEHNs NoXapa U NoA0BGHLIMU 3aaa4amu, HO MOXET
ObITb NPUMEHEHA OTHOCUTENLHO BanuAauun u Bepudukaummn MeToaos pacyHeTa NOBEAEHUA U [BUXKEHUA Nio-
Aen, NoBeeHUs1 KOHCTPYKLMUU U OLIEHKU PUCKOB.

5.2 Bepudgukauun

Bepudukauusa npeagcraensaer coboi npouecc onpeaeneHus Toro, YTo peanusauusa METoga pacyera B
TOYHOCTU COOTBETCTBYET €r0 KOHLENTYanbHOMY OMUCAHMUIO U PELUEHWIO, NPEA0CTaBNEHHbIM Pa3paboTUnKoMm.
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370 He nNoApa3yMeBaET, YTO paspeLualoLMe YpaBHEHUS ABMSIIOTCA NPUTOAHLIMK, OAHAKO 03HAYAET, YTO ypas-
HEHUs! peanu3oBaHbl M PELLIEHbI NPaBUIILHO U MX Peanu3auusi TOMHO COOTBETCTBYET KOHLENTYarnbHOMY Onuca-
HUIO METOAA Pac4eTa U €10 PELLEHMIO, NPEAOCTABIEHHbIM pa3paboTunkoM Metoaa.

Takum 06pa3om, Lernb NpoLecca BepumnkaLmm 3aKnio4aeTcsl B TOM, YToGbl NPOBEPUTL NPaBUNBbHOCTb
NPOrpaMMHOrO KOAa W OLEHNTL KOHTPOMb YMCIIEHHbIX OLMGOK, KOTOPLIE MOryT GbiTh pasdeneHbl Ha TPU Ka-
TErOpUK; OKpyrMeHue, ycedenme u auckpetusaumsi. OmGKU OKPYITIEHNSI BO3SHUKAIOT BCNEACTBUE TOMO, YTO
KOMINbIOTEPLI NPEAOCTABNAIOT AEHCTBUTENbHBIE YUCIA, UCNIONb3YSA KOHEYHOE YUCNO Ludp. Oumbku yceveHns
BO3HMKAIOT NPU 3aMEHE HEMPEPLIBHOTO NPOLIECCAa KOHEYHbIM. Hanpumep, Takne owmGku MOryT NPOMCXOANTb,
korga GeCKOHEYHbIN pPsfl YCEKAEeTCs MOCne KOHEYHOrO YMCIa YrNeHOB UNu Koraa noBTOPHOE /1elCTBUe npe-
KpaLLaeTcs nocrne Toro, Kak KpUTepuin CxoAMMOCTM Gbin yaosrneTsopeH. Ownbku AUCKPETU3aUNKU BO3HUKA-
IOT, KOrga HenpepbIBHbIA NPOLECC, TAKOW KaK BbIYMCIIEHWE NMPOU3BOAHOMW, anNPOKCUMUPYETCA ANCKPETHLIM
aHanorom, Takum Kak pasferneHHasi pasHoCTb. Bepudukaumsa BbluUCAMTENBHOMO METOAA AOMKHA BKNOYATb
B cebs aHanu3 u obcyaeHUe UCNONb3yeMbIX METOAO0B M NMPUCYLLMX OTPAHUYEHNI B KOHKPETHBIX BbIGPaHHBIX
BapuaHTax.

5.2.1 MpoBepka KOMNbIOTEPHbLIX NPOrPamMm

MporpammHbIf KOA MOXET ObITb NPOBEPEH HA CTPYKTYPHOW OCHOBE, BPYYHYIO UM C MOMOLLBIO NPO-
rpaMm MpoOBEPKK KOAA, C LENbIO BbIABMEHWS HApyLUEHUW U HECOOTBETCTBUM B KOMMNbIOTEPHOM Koge. OGe-
cneYyeHne YETKOro onpeaeneHnss u perucTpauum MeToaoB U METOAOMOMMI, UCNONb3YEeMbIX ANA NPOBEPKU
NPOrpamMMHOro Koaa, a Takke nobbiX 0OHAPYXXEHHbIX HEAOCTATKOB MNOBLILLAET YPOBEHb YBEPEHHOCTW B
CNnocobHOCTU NporpaMMbl HaaexHo obpabaTbiBaTh AaHHbIE, OAHAKO 3TO HE MOXKET CMYXMUTb nokasaresnem
BO3MOXHOI NPUrOLHOCTM U TOYHOCTW UCNOMb3yEeMON nNporpammel. He Bceraa owmbka ykasbiBaeT Ha Henpu-
roAHOCTb NporpamMmmbl, OAHAKO AOKYMEHTMPOBaHUE 3TUX «ownBoKy npeaoTBpallaeT UCNONb30BaHWE OLLK-
BOYHbIX PEXUMOB MPOrpamMMbl.

5.2.2 BpeMeHHasa 1 NPOCTpPaHCTBEHHAA AUCKPeTU3aLUA

MatemaTtnyeckue Mogenu, kak npasuno, BblpaXeHsbl B BUAE AuddpepeHumnanbHbiX U MHTErpanbHbIX
ypaBHeHui. Mogenu, B LENOM, UMEIOT CITOXHYIO CTPYKTYPY, U aHaNUTUYeCkue peLleHus 4acTo ObiBaeT TpyaHo
HanTu. na HaxoXaeHust NpMONXKEHHbIX PELLEHUN HEOBXOAUMBI YNCTIEHHbIE METOABI. B uncneHHom metoge
NPOUCXOAMUT ANCKPETU3ALMA HEMPEPLIBHOW MaTemMaTuieckon MOAEenNM, TO eCTb NPUBIMXKEHUE C MOMOLLbIO AUC-
KPETHOW, yncneHHon moaenu. QUckpeTusauusi ocyLLeCTBNSIETCS BO BPEMEHU U B MPOCTPaHCTBE (pas3bueHue
Ha CETKM).

HenpepbiBHass MaTemaTuyeckas Moaernb MOXET ObiTb IUCKPETU3MPOBAHA MHOXXECTBOM Pa3nuyHbIX CMo-
cobos, B pesynerare Yyero Byger nosy4eHo MHOXECTBO PasnU4HbIX AUCKPETHLIX Moaenei. [ina AoCTuXeHun
XOpOLLUEro NPUBRMXEHUA K PELUEHWUIO HEMpepPbLIBHLIX MOAENeN AUCKpeTHasi MoAenb AOMKHA UMUTUPOBATL
CBOICTBA U NOBEAEHUE HEMPEPLIBHOW MOAenu. 3TO 03HAYAET, YTO AUCKPETHOE pELUEeHME JOIMKHO CXOAUTLCA
K peLueHuto (ECnu OHO CYLLECTBYET) HEMpPEpPLIBHOW 33/1a4M NPU YMEHLLUEHUU MApaMETPOB AUCKPETU3aLmMK
(BpeMeHHOro Liara, NPOCTPaHCTBEHHON CETKM U T. A4.). TO AOCTUIaeTCsl NyTeM BbINONHEHUN TpeboBaHUi Co-
BMECTUMOCTU U YCTOWYNBOCTU. COBMECTUMOCTb O3HAYAET, YTO AUCKPETHAA MOAENb MaKCUMAnbHO Npubnu-
>KEHa K HEMpepbIBHOW MOAENU B OTHOLLEHWM HEKOTOPLIX OLEHOK, Hanpumep HOPM OMnpeaeneHHbIX BENUYMH.
YCTONYMBOCTb O3Ha4aerT, YTO NOrpeLlHOCTb HE YBENUYMBAETCA NO MEpE BbINOJNIHEHUA NPOrpaMmmbl.

CneayerT BbISABNATb U U3yvaTb (hOpMarnbHbIA NOPsSA0K OLUMOKM B NPOCTPAHCTBEHHON U BPEMEHHOW AUC-
KpeTusaumu. BoamoxHO, HE yaacTcs NpOBECTU UCHEPNbIBAIOLLMIA aHANU3, 0HaKo HeoOX0AMMO OCYLLECTBUTL
Kak YacTb npouecca BepudukaumMu aHanu3 npeAcTaBreHUsl ypaBHEHUI B AMCKPETHYIO YMCAOBYIO chopmy.

MHorue 3aaun, CBsA3aHHbIE C NOXXapoM, BKIIOYAIOT B3aMMOAENCTBUE Pa3nu4HbIX (hU3NYECKUX npouec-
COB, TaKMX KaK XMMWYECKMEe WUSU TENNOBbIE NMPOLIECCHl U MEXaHUYECKUE peakuun. BpemeHHble u NpocTpaH-
CTBEHHble MacluTabbl, OTHOCALUMECS K 3TUM MPOLIECCAM, MOTYT CYLLECTBEHHO OTNMYATLCA, YTO NPUBOAUT K
BO3HMKHOBEHUIO YNCNEHHbIX TPyAHOCTEN. CneaosarenbHO, Npu peweHnn audydpepeHumnanbHbliX ypaBHEHUN
Heobx0aMMO N03aboTUTLCA O BIOOPE HYXHbIX BPEMEHHBIX U MPOCTPAHCTBEHHbIX LWAroB, 4ToOblI 06ecneunTb
YCTOMYMBOCTb (OCOBEHHO B OTHOLLUEHWM BPEMEHHOrO Luara Ans NepexoaHbiX BbIYUCNEHUI) U AOCTATOHHYIO
CXOAUMOCTb BbIYUCTEHNIA. HEKOTOPbIE YMCNEHHBIE METOALI MOTYT ObiTh UCNONBL30BAHBLI AN AUHAMUYECKOTO
MOHUTOPUHIa NapameTpoB AUCKPETU3ALMU B COOTBETCTBUM C TPEOOBAHMAMM YCTOMHUBOCTU U TOYHOCTU (Ha-
npumMep, B OTHOLLIEHMW NPOCTPAHCTBEHHOW ANCKPETU3aLMK, arocmepuopHas oLueHka owmobok, oGbeanHeHHas
C ANHAMUYECKUM U3MENbYEeHnEM CeTku). Pekomenayerca ncnonb3oBaThk Takue MetToabl, 0COGEHHO AnA Bpe-
MEHHON YCTOMYMBOCTHU, a Talkoke AN HENMHENHbIX 3a4a4, KOTOpbIe BCTPEYaloTCA B 30HHLIX Moaensax. B atom
cnyvae A0KyMeHTauums NporpaMmbl JOMDKHA B NONHON Mepe 00bACHATb, Kakum 06pa3oM 310 ObIN0 AOCTUTHYTO,
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U JOMKHbI ObITb NPEACTaBMIEHbl YNCNEHHBIE JKCMIEPUMEHTbI CO CChINIKOM Ha JOCTOBEPHOCTH MCMOJIb3YyEeMOro
anroputma. 3TO HE MEeLLAET Mob30BaTesIo NPOBOAUTL A1t HEKOTOPbLIX PACYETOB UCCIe0BaHME CXOAUMOCTU
BPEMEHU 1 NpocTpaHcTBa. KakuM o6pasom BbINOMHAETCS 4aHHas 3ajada CUCTEMATUYECKM B criyyae Beibopa
napameTpoB UCKPETU3ALMU, OCTAETCS HA YCMOTPEHME MOMb30BaTens.

5.2.3 MpoBepKU CX0OQUMOCTU UTEPALIUIA M YCTOMYMBOCTHU

BaxxHo, 4TOBbI peannsauusi KOHLENTyanbHOW MOZENW B BUAE KOMMbIOTEPHOM Nporpammbl Gbina Beinon-
HeHa npaBuUnbLHO. [ns STOro HeoGX0AMMO OCYLLECTBUTL CreayloLue AeNCTBUSA, KOraa STO NPUMEHUMO:

a) NPOBEPUTL KPUTEPUU OCTATOUHBIX OLLMBOK;

b) npoBepuUTb YCTOMYMBOCTb BbIXOAHBLIX MEPEMEHHBIX;

C) NpUMeHuUTb rnobankbHble NPOBEPKM N0 COXPaHEHWIO COOTBETCTBYIOLLIMX BENNYMH;

d) no Mmepe BO3MOXXHOCTU, MPOBOAMTL CPABHEHUE C aHANUTUYECKUMU PELLEHUSIMMU;

€) NpoBOAUTbL CpaBHEHMe ¢ 6ornee TOYHbIMU PELLEHUSAMMU, NOMYYEHHbIMU C MOMOLLbLID Gonee nonHbIX
Mogerei, KOTopble 4OCTOBEPHO MPOLLIM BeEpUUKALMIO N Banuaumio;

f) npoBepUTb BO3AENCTBUE UCKYCCTBEHHBLIX FPAHUYHbLIX YCITOBUI ANS HE3aMKHYTbIX 3a4auy.

5.2.4 O630p uucnoBoit o6paboTkn mogenein

BaxxHan 4acTb BepudmMKaLMu MOAENN 3aKMIOYAETCA B TOM, YTOObI YAOCTOBEPUTLCS, YTO YPaBHEHUSA U
METOAbl, yKa3aHHble B AOKYMEHTaLWK, ONMCLIBAIOLLE Noaxo, Obinn peanusoBaHbl Hagnexatm o6pasom,
YTO NoapasyMeBaeT OLEHKY JOKYMEHTALIMK, PEAnU3aLMI0 YPABHEHUI B KOMMbIOTEPHOM KOAE M aHanu3 uc-
nonb3yemblX METOA0B AUCKPETU3ALUU U YNCIEHHBIX METOAOB.

5.3 Banunpauuma

5.3.1 O6wWwuKe nonoxeHns

B aaHHOM NyHKTE NpeacTasnieHbl NpoUeaypbl C LEmnbo onpeaeneHns TOMHOCTU MeToAa pacyeTa Ans Lm-
POKOro crnekTpa npumeHeHuin. CTporoe cobnogeHne npoueaypsl Banuaauum Heobxoanmo, Ytoobl yCTAHOBUTL
AunanasoH NpUMEHEeHUa MeToaa pacyeTa U ONpesenuTb TOYHOCTL METOAA pacyeTa B NpMEMNEMOM AManas3oHe.
370 ABNsAeTca BepHbIM Ang moboro Buaa Metoga pacyera, NnpeAcTaBneHHOro B HacToswemM crangapre. Kop-
pensauum — 9710 4ONYCTUMbIE NPOTHO3UPYIOLLUME MHCTPYMEHTBI, KOTOPbIE AOIDKHBI ObITh NPOBEPEHbI TAKUM Xe
06pasom, Kak KOMNbIOTEPHBLIE MOAESN C UCMNONb30BAHWEM aHaNOrMYHbIX METOAOB.

Jaxke ans npocTeMLmnX criyyaes 3agay no oUeHKe NoOXKapoB He CyLLeCTBYET YHUBEPCASbHbIX aHANUTU-
YECKUX PELLeHMIA, TO €CTb PeLUeHni B aHanuTM4eckom euae. OAHaKo CyLecTByeT BO3MOXHOCTb BbINONHUTL
ABa Tuna nposepku. Mepsbiii TUR NpeacTaBnsieT cobol cnoco6, ¢ NOMOLLBbIO KOTOPOrO OTAEMNbHbLIE anropuUT-
Mbl CBEPSIIOT C anropMTMamu B aKCNepuUMeHTanbHoi pabote. BTopoi Tun COCTOUT U3 NPOCTbIX IKCNEPUMEH-
TOB, HaNPUMep TenNONPOBOAHOCTbL U U3MNy4YeHUe, pPesynbTaTbl B KOTOPbIX aCUMNTOTUYHLI, B YacTtHocTu, B
NPOCTOM UCMNbITAHMKU C OAHWUM NOMELLEHMEM NPU OTCYTCTBUW BO3FOPaAHUA TemMneparypa A0SMKHa aCUMNTOTK-
YeCckn NPUXoAUTb B PABHOBECUE K €AMHOMY 3Ha4veHuto. Moaenb AomkHa ObiTb B COCTOAHMU BOCNPOU3BECTH
310 noBegeHue. HakoHel, ecTb BO3MOXHOCTb BbIYUCIUTL PELUEHUS AN CUTYauuin, B KOTOPbIX CYLLUECTBYIOT
aHanuTU4ecKue OTBETbl, OIHAKO TaKMe CUTyaLMuM MOXHO BOCNPOM3BOAUTb B IKCMEPUMEHTE, HO He ecTe-
CTBEHHbIM NyTeMm.

PacxoxaeHue npu cpaBHeHUM anrebpanyeckoro ypaBHEHUsI MU KOMNbIOTEPHON MOAENM C 3KCNEPUMEH-
TanbHbIMU JAHHBIMU CBA3AHO CO CTEMEHbIO HEONMPEAENEHHOCTH, B KOTOPOW METOA pacHeTa ABNAETCA TOYHLIM
OTpaXXeHMEM pearnbHON KapTUHbI C TOYKU 3PEHUS €ro NpeanonaraeMoro UCnonb3oBaHWA (Banuaaums), a Tak-
)K€ C NOrpeLUHOCTbI0 B KOHLENTYyanbHOM OMMCaHMM METOAA pacyveTa, NpeAoCTaBNeHHOM pa3paboTynkom, u
peweHnem metoga pacyera (sepucukauums).

B HacTosiLeM cTaHaapTe NnpeaycMOoTpeHbl 1B NpoLeAypbl, Niobas n3 KOTOpbIX MOXET CONPOBOXAATLCA
Banuaauuei, KOTopyio NPOBOAUT 3aUHTEPECOBAHHAs CTOPOHA. 3TW NpoLeAypbl HA3bIBAIOTCA «CNENas» u «oT-
KpbiTasi» Banuaauusi.

Mpu npoBeaeHuM nNpoLeaypbl CNEnoi Banuaauum CTopoHa, Kotopasi NpoBOAUT Banuaaumio, UMeeT aaH-
HbI€ TOJIbKO HAaYanbHbIX U TPAHWUYHLIX YCNIOBUM 9KCMEPUMEHTA, HEOOXOAUMBIX ANSi BLINOSIHEHUA METOAOB pac-
yeTa, NPOXOAALLEro BanMaaumio. 3T AaHHbIE MOTYT BKIIOYaTh NMio0oi napameTp (Hanpumep, CKOPOCTb Bbiae-
neHus Tenna), Ans KOTOPoro NPOrHO3MPYIOLLYIO CNOCOBHOCTL MOAENU He NpoBepsAloT. CTOpOoHa, NpoBoAALLas
Banuaauuio, He UMeeT A0CTyNa K 3KCNEePUMEHTAaNbHbIM U3MEPEHUAM BbIXOAHbIX AaHHbLIX METOAA pacyeTa,
NPOXOASALIEro Banuaauuio.

B oTkpbITON Npoueaype CTOpOHA, NPOBOAALLAS BanMaauuio, UMEET AaHHbIE O HA4YanbHbIX U FPAHNYHbIX
YCINOBUSIX IKCMEPUMEHTA, a Takke cBegeHuss 06 M3MepEeHusIX BbIXOAHbIX NapaMeTpoB METOAA pacyeTa, npo-
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X0AsLero sanuaauumio, A0 TOrO, KaK BbIMOMHAETCA MeTo pacdeta. B nuteparype BCTpevaroTcs u apyrue
onpeaeneHns, ncnonb3yemble No AaHHOMY BOMPOCY, TakKUMe Kak «anpuopu», «anoctepuopu», «abcornoTHO
cnenasa» U «KHanoNoBWUHY cnenas» Banuaauus. B HacTtoswem craHaaptTe NpuHATbI U UCNOJNb30BaHbI TOJIbKO
ABa TEPMUHA, «Ccnenaa» n «OTKpbITasd» Banuaalus, Kak onpeaeneHo Bbille, KOTOpble OXBaTbiBaOT Anana3oH
YyCNOBUI, BO3HUKAIOLWUX B NpoLIEecce Banuaaumu.

CyuiectByeT pag AOCTOUHCTB U HEOQOCTAaTkOB 3TUX ABYX MPOLIECCOB Banuaauuu. 3auHTepecoBaHHas
CTOPOHA A0MKHA CAMOCTOSITENBLHO ONPEeAEnuTb, Kakoh M3 NPOLECCOB Banuaauumn 6onbLIe COOTBETCTBYET €€
notpebHocTAM. MNonb3oBarTernb HACTOSLLErO CTaHAapTa AOIDKEH cobmoaartb ero TpeboBaHus, NPoBoAS OTKPbI-
TYIO UNK CRENYIO BaNUAaLmIo.

Mpoueaypa, KOTOPYIO AOMKHbI UCMIONB30BATL B NPOLIECCE OTKPLITOW UMK CNENOoW Banuaaumm, npeacTas-
neHas 5.3.21n5.3.3.

Bo Bcex cnyyaax o6eux npoueayp Banuaauum HeoOXoAMMO OnpeaensTe CPAaBHUTENbHbLIE METPUKU Xa-
pakTepuCTUK Ka4yecTsa,

Hanee pomxeH 6biTb BbIOpaH XxapakTep 3Ha4YeHui, noanexalyux cpasHeHuto. Ecnu moaens npowuna Ba-
nugaumio Ans obLen CKOPOCTU BbiaeneHus Tenna, 3To He 03HAYaEeT ee NPOXoXAEHUe Banuaauumu Ana apyrux
napameTpos. PAa B3aMMOCBA3aHHbIX TUTMOB NOBEAEHUA MOAENEN| MOXET NPMBOAUTL K COOTBETCTBUIO C 06LLEN
KPUBON BbiAENEHUA Tenna, OA4HAKO 3TO NPOUCXOAUT NPU HEMPABUIIbHOM PAacCMOTPEHUM NPeaMETOB rOpPeHus,
KOTOpble BbIAENAIOT TENSIO.

30HHaa Moaenb B NepByI0 ouepeab peLuaet rnobdanbHbie 6anaHcbl MAcChl M SHEPTUU NO CROAM.

MepBbIM WAroM B NpoLecce Banuaauum ANA Takux MOAENnen AIBNSETCA NPoBepKa CKOPOCTU BblAENEHUA
Tenna U Maccbl, 3aTém MOryT ObITb CAenaHbl CPaBHEHUA 3HAYEHUMN, CBA3AHHbIX C KaXXAbIM CoeMm, Takue Kak
rpaHuua cnosi, Temneparypa u cocras,

C TOYKM 3PEHUSA MOAENU BbIMMCIIUTENBbHOU ruapoauHaMmuku CFD aomkHbl ObiTb NOATBEPXKAEHBI IMO-
OanbHaa Banuaauua U nokanbHas Banuaauus 3Heprum, Maccbl, Macchbl N0 BUAAM U BENUYMH NEPEMELLECHUS.
MonHasa Banuaauua moaenu notpedyeT rmobanbHbIX AaHHbLIX, TAKUMX Kak 06LLan noTeps Maccul UNu Bbiagene-
Hue Tenna HRR, n nokanbHbIX AAHHBIX, TAKUX KaK CKOPOCTb ABMXEHUS BO3AYLUHOW MACcCbl, MECTHBI COCTaB
rasa u MecTHble 3Ha4YeHusi Temneparyp.

5.3.2 MNpoueaypa OTKPbITON Banuaauum

He cyuwlectsyer cTporux TpeboBaHuin kK NpoBeAeHUI0 ayauTa npoueaypbl OTKPLITOW Banuaauuu. Mpo-
Lieaypa, koTopyto cneayet cobnioaatb B NpoLiecce OTKPLITON Banuaauuu, npeacTaBneHa Huxe:

a) CTOpoHa, MpoBOASALLAsA Banuaaumio, UMEET Unu Nony4yaeT AOCTYN K HaYanbHbIM U FPAHUYHBIM YCNIOBU-
AIM 3KCMEPUMEHTOB, @ TaKKe K USMEPEHMAM BbIXOAHbLIX NAPaMETPOB, MPOrHO3UPYEMbIX C MOMOLLLIO X METOAA
pacyera, npexae YeM OCYLLECTBIAIT METOAbI PacyeTa;

b) rpaHu4YHbIE YCNOBUA U BXOA4HbIE 3HAYEeHUs, KOTOpbIE BYAYT MCMONbL30BaHbLI ANA METOAOB pacye-
Ta, AOMKHbI ObITb YCTAHOBMNEHL! U 33A0KYMEHTMPOBAHbI NPexae, YeM OyayT OCyLLeCcTBeHbl METOAbl pac-
yera;

C) METOAbl pacyeTa HW B KOEM Cryyae He crnefyeT OCYLUECTBIATL NOBTOPHO C U3MEHEHHBLIMU FpaHny-
HbIMW YCNOBUAMMW 9KCMIEPUMEHTOB B KQ4€CTBE BXOAHbIX 3HAYEHWI, 3@ UCKITIOYEHNEM pamMOK aHanusa Heornpe-
[EneHHOCTU Npu OLIeHKE PUCKA, rAe paccMaTpuBaeTca pesynsrar HeONnpPeAEeneHHOCTU B 3KCMEePUMEHTAaNbHbIX
JAaHHbIX.

5.3.3 MNpoueaypa cnenou Banuaaumm

Mpoueaypa cnenoii Banuaauun TpedyeT NpoBeaeHns ayauTa Ans Toro, 4Tobbl NOATBEPAUTL BbIMOMHE-
HWe npouenyp, NPUBEAEHHbIX B JAaHHOM MyHKTE. AyAUT MOXHO NpoBOAMTL NMMOO B COOTBETCTBMK C TpeboBa-
HUAMW, YCTaHOBMEHHbIMU OpraHu3auueil, oCyLLUeCTBAAIOLWEH NpoBepKy, Nubo Gonee hopmanbHO COrfiacHo
FOCT P UCO 19011 n FOCT P UCO/M3K 17021 B kadecTBe ayauta, NpoOBOAUMOrO «NepBOii» UMM «BTOPON
CTOPOHOI», NGO «ayauTa u cepTudukaLim, NPOBOANMBIX TPETLEH CTOPOHONY.

Mpoueaypa npouecca cnenoii Banuaauum 3aKknioyYaeTcs B CNeayoLWEeM:

a) CTOpoHa, npoBoAsLlas Banuaaumio, A0MKHA UMETb JaHHbIE TOMbKO O HayarbHbIX U IPaHWUYHBIX YC-
NOBUSIX 9KCMEPUMEHTA, KOTOpbIE HEoBX0AMMbI ANs OCYLLECTBIIEHUS METOAOB pacyeTta, NpoxXoAsLimx Banu-
Aaumio. CTopoHa, NPOBOAALLAA BanuaaLmio, He JOImMkHa UMETb JOCTYN K pesyfisTatam 3KCMepPUMEHTAaNbHbIX
U3MEepeHuit aHHOro MeToaa pacyeTa, KOTopbIn MPOXOAUT Banuauuio;

b) npouecc cnenoit Banugaumu MoxeT ObITb MCMOMb30BaH TOMBKO TOrAA, KOrga AOJDKHbI ObITh NpoBe-
[eHbl HOBbIE 3KCMEPUMEHTLI N0 Banuaaunuu MnNu Koraa CyLLEecTBYIOT OMbIThbl Banuaauuu, He JOCTYNHbIE ANS
06LLEeCTBEHHOCTU W ANA CTOPOHbLI, NPOBOASALLEN Banuaaumio;
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C) crneumndukaLua IKCNEPUMEHTOB, UCMONb3yeMas ANA Npouecca Banuaauuu, BKMIOYAA HadYanbHbIe 1
rPaHUYHbIE YCNOBUS, AOMKHA ObITb 4OCTATOMHO NOAPOGHOM, YTOObLI 06eCneYnTb aHanMTMKOB METOLOB pac-
yeTa BCEMU HEOOXOAUMbIMU BXOAHLIMU AAHHLIMMU;

d) B 3aBMCHMOCTH OT LieNIM BanuaaLuum B KA4€CTBE rPaHNYHOrO YCIIOBUS W BBOAHBIX 4AHHbIX ANA METOAa
pacyera MOryT UCMOMb30BaTb HEKOTOPBIE NapaMEeTPbl, TaKUe Kak CKOPOCTb BblAENEHUSA TENna, KOTOpbIe AOSkK-
Hbl ObITb ONpeAeneHbl NP OCYLLECTBNEHUM Banuaauuu;

€) CTOpOHa, NPOBOASILLAS BanuaaLmio, JOMKHA UMETb AOCTYN K 9KCNEePUMEHTanbHbIM U3MEePEeHUsIM, Co-
OTBETCTBYIOLLMM BbIXOAHBLIM J@HHbLIM pacyeTa, NPOXOAsiLLero Banuaauumio, nocne Toro, Kak MeTog pac4yera
ObIn OCYLLECTBINEH U pe3ynbTaThl ObinNKM NpeaoCTaBneHbl ayautopy;

f) aKcnepumeHTbI, B X0Zle KOTOPbIX MOMyYatoT pesyrbTaThl, UICNONb3yeMble AN Banuaauum MeToga pac-
yeTta, MOTyT NPOBOAUTL NNGO A0, NMMBO NoCne OCYLUECTBNEHNUSI METOLOB pacyeTa;

[l) B HEKOTOPbIX Cny4yasix HayanbHbIe U rPaHUYHbIE YCMOBUS 9KCNEPUMEHTOB, NPEAOCTaBNSAEMbIE CTO-
POHEe, NPOBOAALLEN Banuaauunio, A0SMKHbI ObITb UIBMEHEHBI NOCNE TOrO, KaK 9KCNEPUMEHTLI OblNn NPOBEAEHSI,
4yT0ObI OTPA3UTL UX PaKTUIECKUE YCNOBUSA. B Takux criydasx nepecMOTPEHHbIE TPaHUYHbIE YCNOBUS [OMMKHBI
ObITb NpefoCTaBreHbl CTOPOHE, NPOBOASILLEl BanuaaUuio, Ans NOBTOPHOMO OCYLLECTBIIEHUS pacYeTHbIX Me-
TOZOB, €CNW pPacyeThl ObINKM OCYLLECTBEHbI 40 NPOBEAEHUSA ONbITOB;

h) BO BCEX Crny4vasax A0JDKHO ObITb AOCTUTHYTO cornaLwleHme o rpaHnYHbIX YCNOBUAX N BXOAHbIX AaHHbIX,
ncnonb3yembix Ana METOAOB pacyeTa, 40 OKOHYaATENbHOTO OCYLLIECTBNEHNA paC4EeTHbIX METOA40B 1 0 BbIX04a
9KCMNepUMEHTASIbHbIX U3MEPEHUIt BbIXOAHBIX AaHHbIX pacyeTa, MPOXoAsLLEro Banuaaumio;

i) MeToa pacyeTa HW B KOEM Crydae He MOXET OblTb MOBTOPHO OCYLLECTBIEH NOCHE TOro, Kak Obinu nony-
YE€Hbl 3KCNEpPUMEHTalNbHbIE N3MEPEHUA BbIXOAHbLIX AAaHHbLIX pacyeTa, npoxoaAaLlero sanuaayunto;

j) pesynbTaTthl METOAA pacyeTa, NOABEPraemMoro Banuaauuu, JOmkHbI ObiTb NPEAOCTaBNEHbI ayaNTOPY
[0 TOro, Kak ByyT nony4eHsbl 3KCnepuMeHTanbHble M3MePEHNUs BbIXOAHbLIX AaHHbIX pacyeTa;

K) CTOpOHa, NpoBoAsALLan Banuaaumio, 4omkHa paspaboTarts crneyuarnbHyo npoueaypy Banuaalmm B co-
OTBETCTBMU C HACTOSILLMM CTaHAapToOM. [lJaHHaa npoueaypa AokHa ObITb yTBEPXKIEHA ayAUTOPOM 10 HA4Yana
npouecca Banuaauuu.

5.3.4 OTyeTHOCTBL NO BanNMaauum

Pesynerarbl npouecca OTKPbLITOW M CNenoi Banuauum AOIKHbI ObITb JOKYMEHTanbLHO 0hopMneHbl U
BKMIOYaTb B cebs cneayioLuee:

a) onucaHue 3KCNeEPUMEHTOB U U3MEPEHUI, BKNKOYAsA HEONPEAENEHHOCTb B U3SMEPEHUAX (CM. NPUIOXKe-
Hue B);

b) BXoAHbIE AaHHbIE, UCNONb3yeMble ANA METOAOB pac4yeTa;

C) CpaBHEHMEe pesynbTaTtoB METoAAa pacqeTa C 9KCNEePUMEHTasSIbHLIMU AAHHLIMU C UCIMOSIb30BAHMEM
YCTAHOBNEHHbIX METPUK XapaKTePUCTUK Ka4yecTBa B KONUYECTBEHHOM BblpaXXeHUU;

d) npeacrasnexHne pacxoxaeHuin B Buae 1abnuy ¢ nCnonb3oBaHMEM YCTAHOBMEHHLIX METPUK Xapakre-
PUCTUK Ka4eCTBa B KOIMYECTBEHHOM BbIPAXEHUM.

MpuMedaHune— PacxoxgeHne MoXeT GbiTb CBA3aHO C OLUIMGKON U HEONPEAENEHHOCTLIO B METOAE pac4eTa;

€) rPaHNUYHbIE U HAYarbHbLIE YCNOBUS 3KCMNEPUMEHTOB W, CNEeAO0BaTENbLHO, CLLEEHapUK NOXXapoB, AN KO-
TOPLIX NPUMEHNMA BaNUAALMSA.

5.3.5 Ocobble coobpaxeHUA B CpaBHEHUU NPOTHO30B € JAHHBIMU

Mockonbky pesyneratbl anrebpaundeckoli hopmynbl B GONbLUMHCTBE CBOEM NPEACTaBNSIOT TOYEYHbIE
NPOTHO3bl, ANt HUX NPUMEHUMbI T XK€ NMPUHLMNbI, YTO U AN TOYEYHBIX NPOrHO30B KOMIMbIOTEPHBIX MOAENEN.
Toye4Hble NPOrHO3bl CNEeAYET COOTHOCUTL C AAHHLIMU (IKCNEPUMEHTOB, UCCIEN0BaHMIA) KaXabli pas3, koraa
OHW AOCTYMHbI AN pacCMaTpuBaeMoN 3a1a41 U €CAN OHM ObinK NOMyYeHbl C 9KBUBASIEHTHLIM HAOOPOM Ha-
YanbHbIX U FPAHUYHBIX YCIOBUN.

[na cpaBHEHUS NPOrHO3MPOBAHUSI BPEMEHHOW BENWUYWHBI C AAHHBIMU B NPUNoOXeHun B npeactasneHsbl
ABa MeToza Ansi KONUYECTBEHHON OLIEHKM CXOACTBA U Pasnnymns ABYX KPUBLIX, TAKMX Kak M3MEHEHWe BO Bpe-
MEHMU Temneparypbl BEPXHEro CNosA Ans NporHo3upoBaHUA MOAENn U akcnepumMeHTa. MNMepsbin meToa peanu-
30BaH NyTEM pacCMOTPEHUSA KPMBbIX KaK HECKOHEYHOMEPHbIX BEKTOPOB U AarnbHENLLIEr0 ONUCaHNA Pasnnyiun
C NOMOLLbIO BEKTOPHOTO aHanu3a. [laHHblii aHanu3 o6ecneunBaeT KONMYECTBEHHBIM METOA BanuaaLuum moae-
nen noxapa u KONMYECTBEHHON OLEHKN HEONPEAENEHHOCTU B OMbITHBIX JAHHbIX.

Bropoii metoa, Ha3biBaEMbI HOPMUPOBAHHLIM €BKNWAOBLIM PACCTOSTHUEM, pacCMaTpUBaET pasnuuns
MeXxay pesynsratamy pacdeToB U U3MEPEHUSIMU B T€YEeHWE BCero noxapa. JaHHas meTpuka obecneunsaet
uHdopMaLuIo 0 rnodanbHbIX oLMBKax U AaeT NOMHbIN 0630p BO3MOXHOCTEH NPOrpaMMHOro KoAa.

B npunoxeHuu B nokazaHo npumeHeHue 060Mx METOAO0B.
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5.4 O630p TeOpETUYECKON U IKCNEePUMEHTANIbHOW OCHOBLI BEPOATHOCTHLIX Moaenen

YpaBHEHUs1, UCMOMNb3yeMbI€ B BEPOSITHOCTHON MOZIENU KaK 4acTb OLIEHKM pUcKa, — 3TO, KaK NPaBuIo, ypas-
HeHus1, onpeaensiioLMe PUCK C TOYKM 3peHUsI BEPOSITHOCTHOM (PYHKLIMUM B NPOCTPAHCTBE, YCTAHOBMIEHHOM CLEHa-
pUsSIMU, U YPaBHEHUS, UCNIONb3yeMbIe NSl NoMyYyeHusi HeoBX0AMMbIX BEPOSITHOCTEN U3 Apyrux 6onee AOCTYNHbIX
BeposATHOCTEN. MccneaoBaHue NpaBUibHOCTM YPaBHEHUIA AOMMKHO AaTb OTBETHI HA CrieayloLme BONpoChI:

a) Micnonb3yeTt nu Moaens TONbKO YETKO ONpeAerneHHbie BEPOSTHOCTHLIE NEPEMEHHbIE U NapaMeTpbl?

BepoaTHOCTHOE MOAEnupoBaHUEe U OLIEHKA PUCKa, KaK MpaBuio, UCMOSb3YIOT JKCNepUMEHTanbHble
6asbl AaHHbIX UMW UHXEHEPHbIE OLIEHKN AN NONy4YeHUsi NePEMEHHbIX M NapameTpoB BEPOATHOCTK. [loka3sa-
TENbCTBO TOYHOCTU OLIEHKU NEPEMEHHOW UMK NapamMeTpa C OA4HMM 3HAYEHUEM MOXET ObiTb MONY4EeHO NyTeEM
CpPaBHEHUA C ankTePHATUBHLIMU OLIEHKAMM, PACCUYMTAHHBIMU TAKMM >Xe CNOCOOOM Ha OCHOBE HE3aBUCUMbIX
JaHHbIX. Hanpumep, 3Ha4YeHWs OLEHKW, NPEAOCTaBNEeHHbIE O HOW IPyNMoW 3KCMepToB, MOTYT CPAaBHUBAThL CO
3HAYEHUSIMW OLIEHKM, MOMYYEHHbIMU OT APYrOW rpynnbl 9kcnepToB. B Takom cnyyae ocoboe BHUMaHMUE crie-
OYeT yaensATb XapakTepucTukam TeX CNeLuanucToB, KOTOPbIE C HaMOOMbLUEH BEPOSITHOCTLIO MOBMMSIOT HA
oueHky. Kpome Toro, BEpOSITHOCTb Ha OCHOBAHMM ONbITa (HaNPUMeEp, BEPOATHOCTL BO3rOPaAHUS) MOXKET ObITb
BepuduMUMPOBaHa NyTEM CPaBHEHNSA C NOAOOHBLIMU NPUMEPAMW BEPOSATHOCTM HA OCHOBAHWUM ONbITA, MOMNYYEH-
HOro B APYrom MecTe Unu B ApYroe BpeMs.

BbIxogHblE NepeMeHHbIe OLIEHKM PUCKA, Kak MpaBuio, OCHOBaHbI HA BEPOSITHOCTU U NOCNEACTBUSIX, rae
nocnegHue ABMAIOTCA NPOU3BOAHLIMU AETEPMUHUPOBAHHON Moaenu, MNMporHo3sl AeTEPMUHUPOBAHHON MOJe-
nm MOryT ObITb NOATBEPXAEHLI B MOPAAKE, ONMCAHHOM B HacTosiLeM ctaHaapre. KoOMOMHMPOBaHHLIN pacyeT
pucka nubo ans BCEro pacyeta, nubo aAns noacucTeMsl, MO0 Apyron YacTu pacyeTa MOXeT ObITb MOATBEPXK-
JEH nyTem CpaBHEHUs ¢ pakTuyeckum yepoom. B Tex cnyyasx, Korga BEpOSTHOCTHbIE 3HAUEHUS1 OCHOBAHDI
Ha onbiTe, 3HaYeHue ywepba, ncnonb3yeMoe Ana Banuaauuu, AOIMKHO ObITh NONYyYEHO B TEX XKE MECTaxX U B
TOT K Nepuoa BPEMEHHM, KOTOPbIE UCNOMNb30BaNUChL ANS ONpeaeneHusl 3Ha4YeHU BepOSTHOCTU.

b) CneayoT N BEPOATHOCTHbIE NEPEMEHHBbIE, NapaMeTPbl U pacyeTbl 3aKOHAM BEPOATHOCTEN (Hanpu-
Mep, BEPOSTHOCTU AOMKHbI HaxoaAuTbCA B npeaenax ot 0 go 1)?

C) ABNAIOTCA NN BCE YpPaBHEHUS, UCNONb3YIOLLMUE YCNOBHbIE BEPOSATHOCTU, NOMHbLIMU? Hanpumep, Ans
ypaBHeHus P(A) = [P (A 3agaHo B) - P (B)] + [P (A 3apgaHo He B) - P (He B)]. Ecnu onyctutb BTOpYIO 4acCTb
BbIPaXEHWS, TO HEOOXOAMM KOHKPETHbLIM CRyyan, npu KOTopoMm nnbo P (He B), nnbo, 4To yalle BCTpevaercs,
P (A 3agaHo He B) paBHO HymO UKW NPUGNU3UTENBHO PABHO HYIIO.

d) ABHO nu BbIpaXXeHO onpeaeneHue pucka, CBA3bIBaA €ro Mepy ¢ BEPOATHOCTLIO U NOCNEACTBUAMMU
cueHapue? Ecnu HeT, TO CyLLEeCTBYET N NOAPAa3yMEBAEMOe BbipaXeHne?

e) OxBaTbIBAET NN BbIPAXXEHUE, ONPEAENAIOLLEe PUCK C TOYKN 3PEHNA CLieHapueB, BCE BO3MOXHbIE CLie-
Hapuu? Ecnu HeT, TO BCECTOPOHHE N B paCcHETE YYTEHO BO3AENCTBME NPONYLUEHHbIX CLIEHAapUEB Ha pacyeT?

f) 3aTparusalorca nu B pacyeTe HENOCPEeACTBEHHO HEONPEeAEeNeHHOCTU, CBA3aHHbIE C BEPOATHOCTHbLIMU
nepemMeHHbIMU U napaMeTpammu? PaccmaTpuBaloTcsl MU U YUUTLIBAKOTCA NN CRyYanHble HeonpeaeneHHOCTU U
UCTOYHMKN CUCTEMATUYECKUX OLLMOOK?

a) Ecnun kakue-nubO ypaBHEeHUs1 ynpoLLAIOTCA, CPABHUBAIOTCA NM OHW C TOUKM 3PEHUSI TOYHOCTU C UX
aHanoramu B NMONHOM Buae?

5.5 AHanus3 YyBCTBUTEJNIbHOCTU

AHanu3 4yBCTBUTENBLHOCTU METOAA pacyeTa npeacTasnseT cobom nccnegoBaHue creneHu BO3aencTBust
M3MEHEHWI B KOHKPETHBIX NapaMeTpax Ha pesynsraThl, NofyYeHHble C NOMOLLLIO MeToAa pacyeTa. MNporHossl
MOTYT ObITb YyBCTBUTENbHbI K HEONPEAENEHHOCTAM B UCXOAHbIX AAHHbIX, K YPOBHIO CTPOTOCTU, NPUHATOMY B
MOJENUPOBaHUU COOTBETCTBYIOLLUMX (PUBUHECKUX U XMMUYECKNX ABAEHWUN, N K NPUMEHEHUIO HeaaeKBaTHbIX
YMCIOBbLIX ONnepayui.

MpaBunbLHO CNNAaHMPOBAHHbINW U NPOBEAEHHbIN aHANU3 YyBCTBUTENbHOCTU NO3BONSIET:

a) onpeaenuTb AOMUHUPYIOLLME NEPEMEHHbIE B METOAX PACHETa;

b) onpeaenutb gonycTuUMyio 06NacTb 3HAYEHUN AN KAKAON BXOAHON NEPEeMEHHOM;

C) NPOAEMOHCTPUPOBATb YyBCTBUTENBHOCTb BbIXOAHLIX NEPEMEHHBIX K UBMEHEHUSIM BO BXOAHbIX AAHHbIX;

d) nHcpopmupoBaTh U Npeaynpexaarb NOTeHUWanbHbIX NONb30BATENEH 0 CTENEHN U YPOBHE TLaTeNb-
HOCTU, HEOBXOANMBIX NPU BbIOOPE BXOAHBLIX AAHHBIX U 3anycke MOAEenH;

€) npeAoCTaBUTL UHCPOPMALIMIO O TOM, KakMe NnapaMmeTpbl CReayeT OTCNEXUBATb B KPYNHOMACLUTAGHbIX
UCMbITAHUSX.

MpoBeageHne aHanusa 4yBCTBUTENbLHOCTU CROXHOMN MOXApPHOW MOAENU SIBNSIETCA TPYAHOW 3agaqvei.
Muorue moaenu TpebyloT LUMpOoKuii HABop BXOAHBLIX AAHHBIX U FEHEPUPYIOT NPOrHO3bl ANsi MHOTOYUCIEHHbIX
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BbIXOAHbIX NEPEMEHHbIX B TEYEHNE MOAENMPYEMOTO NPOMEXYTKA BPEMEHU. BbiOpaHHbIii MeToa AN NCnosb-
30BaHWA 3aBUCUT OT LENen uccneaoBaHus, TpebyeMbix pe3ynsraTtoB, MMEIOLLMXCA PECYPCOB U CIIOXKHOCTU
aHanusupyemon mogenu. Metogbl, JOCTYNHbIE ANS NPOBEAEHUS aHanu3a YyBCTBMTENbHOCTU, NPUBEAEHbI B
npunoxexuu C.

5.6 ObecneyeHue KayecTBa

PekomeHayeTcs NnpoBOANTL OLIEHKY KOMMBIOTEPHBIX NPOrpaMm C LiEnbio 06ecneyeHmns OLEHKU KauecTBa.
KayecTtBo Takux nporpaMM MOXHO OLEHWUTb C MOMOLLBIO cneumanbHbix mogenein. OHM UCNONb3YHT npoue-
Aypbl, CNOCODCTBYIOLLME OLIEHKE KaK «BHELUHEr0 KauyecTBa», BAXXHOrO ANS KOHEYHOro Mofib30BaTens, Tak u
BHYTPEHHETO kavecTBay, HEOBX0AUMOro ANA Haanexawero (OyHKLMOHMPOBaHMSA nporpammbl. [okasaTtenu
KayecTBa NporpaMMHOro 06ecneveHns AenaTca Ha BOCEMb XapakTepUCTUK (PyHKUMOHANbHAA NPUrogHOCTb,
YPOBEHb NPOM3BOAUTENBHOCTU, COBMECTUMOCTb, YAOOCTBO UCMONbL30BAHUSA, HAAEXKHOCTb, 3aLLULLEHHOCTD,
CONpPOBOXAaeMOCTb U NEPEHOCUMOCTb), KOTOPbIE, B CBOIO O4epeab, NOAPA3AENATCA Ha NOAXapaKTEPUCTUKM
(cMm. pucyHok 3). [ina kaXkaon XapakTepUCTUKN U NOAXAPaKTEPUCTUKM KAa4ECTBO NPOrpaMMHOro obecneyveHua
cnegyet onpeaensite HAOOPOM U3MEPEHHbLIX BHYTPEHHUX NOKasaTenen. XapakTepucTuku U noaxapakre puctu-
KM JOIDKHBI ObITb M3MEPEHDBI BHELLHE B TAKOW CTEMEHU, B KOTOPOI NO3BONSET CUCTEMA, CoAepXKaLlas JaHHOe
nporpamMmmHoe obecneyeHne. BaxHeiM anemeHToM obecneveHns kayecTBa B METOAAX pacyeTa noxapHoii 6es-
OMaCHOCTU SIBMAETCA ONpeaeneHme NPUroaHoCT U TOMHOCTM METOA0B ((PYHKUMOHANBHAS NPUrO4HOCTL).

Kauectso cuctembl/

NporpaMMHoOM
npoAaykuuu
YpoBeHb
DyHKUMOHANbHAS Yao6eTao C
H HOCTb Y MepeHocnmocTb
TIPUIOBHOCTL npou::;o;:mnb— CoBMecTMMOCTb MCHONb30BAHMA afexHOC eMOCTb P
DyHKLMO! Bp Cocy Hue| Onpepnenumocts Konm:ﬂz::menb- MopyrbHOCTL AnanTupyemocTs
flonwora apakrepueTMist n 6 WayuaemocTs [oTOBHOCTL B0o3MOKHOCTL BO3MOXHOCTh
HTeponepabent- LienocTHocTs MHOTOKpaTHOro HOBKM
OyHKUMOHANbHAA Wcnonbsosanue HOCTb YnpaensemMocTs WCTIONbL30BAHWA yera
KOPPEKTHOCTb pecypcos OrkasoycToru- HenomaensHOCTL
Saupcnoer. o> o Avanvanpyomocrs | | Bsaucsavens:
OyHKUMOHaNbHas MoTeHunanbHbie
nonb3oBarens ccTal - Cnexm
Lienecoo6pasHocTs) BOSMOXHOCTH Boccranaanuea Or BAGMOCTL] | Mogndmumpye-
dcretuka €eMoCTL MOCTb
nonsL20Barerb- MNopgnuHHOCTL
CKOTO MHTepdeiica TecTUpyeMocTs
JoctynHocTs

PucyHok 3 — Mogenb BHELIHEro U BHYTPEHHEro Ka4yecTBa, NoKasblBatoWwas XapakTepucTuki U nogxapakTepucTukm

Ona Banuaauunm METOAOB pacyeTa noxapa HeoOXxoauMO NPeabABNATbL CTPOrne TpeboBaHMS KOHTPONS
KayeCTBa BBMAY TOrO, YTO OHU HAXOAATCA B 3a4aTOYHON CTaanm pa3paboTku u Npu 9TOM LUMPOKO MPUMEHSIOT-
cs1 B 00nacTu noXXapHO-TEXHWYECKOro aHanusa. Pa3sutue noxapa npeacrasnser coboi CnoxHoe sBneHue,
OHO OXBATbIBAET OMEHDb LUMPOKMIA CNEKTP CLIEHAPUEB M BKIIOYAET B Ce0A MHOXECTBO (DAKTOPOB, KOTOPLIE MO-
ryT Ha Hero noBnuATb. OgHMM 13 Hanbornee BaXkHbIX SNEMEHTOB obecneyeHnsa KauecTsa MeToaa noXxKapHoro
pacyeTa ABnAeTcs onpeaeneHne AnanasoHa sanuaauumn u, crnefoBarenbHO, NPUMEHUMOCTH, T. €. AN Kakux
KOHKPETHbIX CUeHapueB noxapa Obin yTBepXaeH MeTo pacyeta. AgekBaTHasa npoueaypa Banugauuum, Kak
onucaHo B 5.3, Ans onpeaeneHns TOMHOCTU METOAAa pacdeTa NPUroAHbIX METPUK W BbIABNEHUA Anana3oHa
NPUMEHUMOCTU — KJIIOY K 0BecneyeHmnio kavecTea. Micnonb3oBaHme npaBunbHON TOYHOCTM METOAO0B MOXap-
HOro pacyeTa Ansa onpeaeneHus akTopos 6€30NacHOCTU, HEOOX0AUMbIX B G0ee LWMPOKOM KOHTEKCTe npu-
MEHEHUST NMOXXAPHO-TEXHUYECKOrO aHanu3a noXapHoi 6e30nacHOCTH, B COOTBETCTBUK C TpeboBaHuamu [16], —
KOHeYHas uernb o6ecneyeHns NPUHATUS PELLEHNIA O Ka4eCTBE B LIeNaxX NoXKapHoW 6e30nacHOCTU.

[na oueHKn KkadecTBa METo4a pacyeTa NPUMEHSAIOT npoueaypsl, npusegeHHble B FOCT 28195 n cepumn
HOPMAaTUBHbLIX AOKYMEHTOB Ha ocHoBe TOCT P MCO/MO3K 25010 u FTOCT P NCO/M3K 25040. CokpalleHHada
Bepcusa npoueaypsl cornacHo FOCT 28195 npueegeHa B npunoxeHuu D.
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6 Tpe6oBaHus K CNpaBOYHbIM JaHHbLIM ONS BaNMaauumM MeToaa pacuerta

6.1 OOwWwKe nonoxeHns

CnpaBoYHble JaHHbIE AN BanuaauuM METoAa pacyeTa MOryT ObiTb MOMyYeEHbl B X04€ 9KCNEPUMEHTOB,
OZHOr0 UMK HECKOMNBKMNX aHANOMMYHbIX MCCNea0BaHMin N0APOOHO AOKYMEHTMPOBAHHBIX Cly4aeB noxapa nubo
ApYrux NpoBEPEHHbIX METOAOB pacyeTa B COOTBETCTBUU C NapameTpaMu U ApyruMyu BENUYUHAMMU, KOTOPbIE
noanexar Banuaauuu.

JaHHble, ucnomnb3yemble Npu onpeaeneHnmn, yCTaHOBKE UMW OLEHKE BeNWYMHbI B METOAE pacyeTa, He
MOTYT MPUMEHSATb ANSA Banugauuy 3ToN BeNUUUHbI. Ons npoueaypbl Banuaaumm Heo6XoaMmo MCrnonb3oBaTb
HEe3aBUCUMbIE aHHbIE.

Pasnuuusa mexay BenMUMHON METOAA pacyeTa U AaHHbIMU, UCNOMb3yeMbIMWU B HEW ANnsA sanuaauuu,
MOTYT ObITb CBA3aHbI C HANMMYMEM OLUMGOK B STOW BEMUYMHE UMW B JAHHLIX.

Ona 060CHOBaHUS BbIBOAOB O MPUMEHUMOCTM METOAA pacyeTa HeobxoauMo, YToObl NPU BbINOMHEHUU
Banuaauuu OLEHMBaNUCb BENWYMHA, XapakTep OWMOOK B CMPABOYHbIX AaHHbIX U BAMSAHWE 3TUX OMOOK Ha
pasnuuusi Mexay pacyeTHbIMU BENUYMHAMU U AAHHbIMU. TakuM 00pasom, HeoBxoaMmo, YTOObI MOMNHOTY, Kave-
CTBO, NPELU3NOHHOCTL (MOTPELUHOCTL) CMPABOYHbLIX AAHHBIX MOXHO ObINO 0XapaKkTepu3oBaTb OAHUM U3 Cre-
OYIOLMX NMYHKTOB, NPEXAe YeM OHU MOTYT ObITb UCMOSb30BaHbI AN BanMaauuu.

Ona akcnepumeHmanbHbix OeHHbIX HE00X0AUMO NPOBOAUTL OLIEHKY NOBTOPAEMOCTU U BOCMPOU3BOAM-
MOCTW NpOoLEAYpPbl UCTLITAHUSA, ABMAOLWENCA UCTOYHUKOM AaHHbIX. XapaKkTepUCTUKN NPELM3UOHHOCTM U MO-
FPELUHOCTU UCXOAHbIX AAHHBLIX MOTYT ObITb MOMYyYEHbI U3 AOCTYMHLIX XapakTepUCTUK annapara unm yCcTpon-
CTBa U3MEPEHUS, UCNOMb30BAHHOMO ANA NOMYYEHUSA AaHHbIX.

Ona (cmamucmudeckux) daHHbIX uccriefosaHull HeoOxoagnma OueHKa penpe3eHTaTuBHOCTU NnaHa uc-
cnefoBaHMA U NONy4EeHHON BbIOOPKKU. Kpome Toro, cneayer BbisiBUTb HEONPEAENEHHOCTb, CBA3AHHYIO C pas-
MEPOM BbIGOPKM.

Ona GaHHbIX paccnedosaHust noxapa HeoBxoAMMO yka3aTk, KakuM 00pa3omM Obinu NomyYeHbl 3TU JAaHHbIE.

Ona daHHbIX U3 Opyaux rposepeHHbIX Memodos pacyema HeobxoaUMO CBUAETENLCTBO O Banuaaumum arux
METOA0B HAPSAY C XapaKTEPUCTUKON MX NPELMINOHHOCTHU (MOrPELUHOCTU), UCTOYHUKOB U BETNMYMH OLLMOKN.

Heobxoaumo NpoBECTU OLIEHKY COOTBETCTBUS YCNOBUI COOPa CNPABOYHbIX JAHHbLIX YCNOBUAM, Npeano-
naraembiM B METOAE pacyeTa. 3TO BKMOYaEeT B cebS Ha4yanbHble U rpaHuyHbie ycnosus. K npumepy, ecnu B
3KCMEepUMEHTaX UCMNOMb30BaHbI CNPaBOYHbIE AaHHbIE 00 OCYLLECTBNEHUN 3BAKyaLUKU HACENEHUs, COCTOsLLe-
ro UCKMIOYUTENBHO M3 MONOAbIX, 340POBbIX B3POCHbIX MI0AEN, TO 3TUX AAHHbIX HEAOCTATOMHO AN Banuaauuu
MEeToAa pacyeTa, NPMMEHSIEMOrO K CMELLIAHHbLIM rpynnam HaceneHus.

Heobxoaumo B nonHOM 0Obeme NPOBEPUTH METOA pacdyeTa, a Takke OTAENbHO — ero NoACUCTEMbI U
noamogenu. COOTBETCTBYIOLUME AaHHbIE AOIKHbI ObITb ONpeAeneHbl ¥ NOMyYeHbl ANS KaXA0ro U3 aTUX ypoB-
Hel Banuaaumm.

Crnegyert OLUeHUTb BCE NpoLeaypbl COKpaLLeHUs, Npeobpa3oBaHnsa Unum MHTepnpeTaunu NpUMeHUTErNb-
HO K HeOOpaBOTaHHbIM AAHHBLIM C LIENbIO MOMYYEHNS CNPABOYHbIX AAHHBIX, MPUTOAHLIX AMA UCMOSb30BAHUS
B npouecce Banuaaumu. Hanpumep, ecnu HeobpaboTaHHble AaHHbIE UCCNEA0BaHUA AOCTYMHbI TONMbLKO ANS
BbIOPaHHbIX BbICOTHbIX OPUCHBIX 3aaHUi B OAHOM ropoge, TO ero NPUMEHUMOCTb K APYrUM TUNaM 3aaHuid,
OpYroii BbICOTbI, B APYrMx ropogax u Apyrux ctpaHax siBnserca HeonpeaeneHHoi. Heobxoaumo otmeyars u
OLEHMBATb TAKOE HEMNorHoe COOTBETCTBHUE.

Crieayer OUEHUTL HE3aBUCUMOCTb (POPMUPOBAHUSA CMPABOYHBLIX AAHHbLIX OT pa3paboTku meroaa pac-
yeta.

MonHas Banuaauus Mmetoaa pacyera TpedyeT OLEHKMU MOSHOTO CNEKTPa BbIXOAHBIX AAHHbBIX 4NS MOJHOTO
nepeyHs criyyaes U ycrosuii. CnpaBoYHbIE AaHHbIE TPEOYIOTCS AN NpoBeaeHsa Haunbonee NonHOM OLEHKH,
no mMepe BO3MOXHOCTU, U HEOBX0AMMO, YTOObI MoBble OrpaHUYEHUS Ha AMana3oH BbIXOAHbIX JaHHbIX U oue-
HWBaEeMbIX Cry4aeB ObinM SBHO yKa3aHbl, N0 BO3MOXHOCTU B (DOPME OrpaHWYeHuin No NPUMEHEHMUIO MeTOAA
pacyera, Ana KOTOoporo Banuaauus Obina ycnewwHo saseplueHa. Hanpumep, ecnu akcnepumeHTanbHble AaH-
Hble AOCTYMHbI TOMbLKO AN 3HAYEHUI TEMMEPaTypbl HA YPOBHE MOTOSKA, TO AN TEMNEPATYPHbIX MPOrHO30B
MEeTOAa pacyeTa B ApYrmx Mectax B NOMELLEHUN Banuaauus He SIBNSETCA HENOCPeACTBEHHO NPOMAEHHON.

6.2 OcoOble TpeGOBaHUA K AAHHbIM ONA Banuaauumn

MepBbIM LIATOM SIBMISIETCA CPaBHEHUE NPOTHO30B MOAENM UMW aHANUTUYECKOTO METOAA C COOTBETCTBY-
OLUMMU AaHHbIMU. Kak GblNo 0TMEYEHO BO BBEAEHUM, B TO BPEMSI Kak MOJENb SIBNAETCA peanusaumen Te-
OPETMYECKON KOHLIEMUMU, IKCNIEPUMEHTANbHbIE JaHHbIE CTAHOBATCS MPEACTABMEHWEM O pearlbBHOM MUpE.
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B aToM KOHTEKCcTe Ba)HO ybeauTbCsl B TOM, YTO COOTBETCTBYIOLLME MOAENU U BXOAHbLIE AAHHbIE OTPaXaloT
npakTudeckuii onblT. O6a npeacTaBneHUs UMEIOT OrpaHUYEHUs U NpucyLLme UM OLIMGKK, N COOTBETCTBYIOLLME
HeonpeaeneHHOCTU B HUX AOTHKHbI BbITb BKMIOYEHBI B CpaBHEHME. C TOUKU 3pEeHUs BanuaaLlmnu KOPPekTHOCTb
3aKrovaeTcsa B TOM, YTO MOAESb JaeT COOTBETCTBYIOLLUME OTBEThI HA BXOAHbLIE AaHHbIE, KOTOPbIE NpeacTaBne-
Hbl B paccMmatpuBaeMbIX cLeHapusax. Mpouecc Banuaauumn BkniovaeT B ceba coobLueHne o gunanasoHe aen-
CTBUTENBLHOCTM BXOAHBIX AAHHbIX.

3T AaHHble, Kak NpaBuo, BKIOYAIOT B Ce0A:

- o6ecnedyeHmne NONHOTHLI AaHHbLIX 06 OKpyXaloLLen cpeae (Hanpumep, nepenaasbl TeMnNepaTypbl B 34aHu-
AX UNU pasHULLY TEMNEPATYP BHYTPU U CHAPYXXU 30aHUSA, BO3AEACTBUE BETPA);

- UCMOSIb30BAHME TOYHBIX AAHHBLIX O CBOMCTBAX; €CMU UCMOSIb3YIOT MOCTOSIHHLIE 3HAYEHUSA, aHanu3 YyB-
CTBUTEMNbHOCTM AOSHKEH MOKa3aTbh UX BMUSHWE HA BbIXOAHbIE [aHHbIE; €CNU MOCTOSIHHbIE 3HAYEHUSI UCTIONb-
3yl0T BMECTO, HaNpUMep, TEMNepaTypHO-3aBUCUMbIX NEPEMEHHbIX, TO UCXOA 3TOr0 NPUBNMKEHNA (CM. BbILLE)
crneayer OUeHWBaTb B AMana3oHe NPUMEHUMOCTU MOAESM UM METOAA pacyeTa.

[laHHble, 3aMMCTBOBAHHbLIE U3 NMUTEPATYPHBIX UCTOYHWKOB, JOIDKHBI ObITb CHAGXEHBI CChINKAMM HA HUX.
JIuTepaTypHbIMU UCTOMHUKAMMW MOTYT BbiTb CPABOYHWUKM, CTAHAAPTI, XKyPHAribl U Hay4YHblE AoKnaabl. B Tex
crny4Yasx, Koraa gaHHbIE U3 PELIEH3MPYEMbIX UCTOYHUKOB HE AOCTYMHBI, 3TU AaHHbIE A0MKHbI BbITb NPOBEPEHbI
B CPaBHEHUM C NOATBEPKOEHHBIMU AAHHLIMMU.

Te >xe NPUHLMNbI NPUMEHSIIOT K peanbHbIM SIBNIEHUSM, HE3ABUCUMO OT CTEMNEHW CMOXHOCTW UX npea-
CTaBMEHNS C MOMOLLIO PACHETHLIX METOAOB MNM Mogener. OHU MOTYT GbiTb UCNONL30BaHbLI ANA NPOTHO3MPO-
BaHWs pasBUTUA NoXapa B 30aHWU, UMM NPOLIECCOB 3BaKyaLMu, UIM TOTO W AAPYroro, B TO BPEMSA KaK acnekTbl
4YernoBeYeCcKOoro NoBeAeHUs TaKKe MOrYT BIIMATb Ha pe3ymnbTaTbl U AOIDKHbI OLEHUBATLCA HA OCHOBE TEX e
MPUHLNMOB.
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Mpunoxexnue A
(cnpaBouHoe)

HeonpeneneHHOCTb

A.1 HeonpeaeneHHOCTb U3MepeHUA JaHHbIX

A.1.1 O6wue nonoxeHus

B nogpasnene A.1 npuBeaerHa nHpopmMaLmMs ¢ Lenblo COAeRCTBUA NuLaM, NPOBOAALLMM SKCMIePUMEHThI, B Bbipa-
XKEeHUU HeonpeeneHHOCTN pe3ynsTaToB X U3MEPEHWA, a Takke NonbL3oBaTensAM Mogesiv B OLeHKe Noe3HoCTU SKernepu-
MeHTarnbHbIX AaHHBIX NPW BBIMOMTHEHWM SMMUMPUYECKOR Banugauum Mogenu. He Bce ony6nukoBaHHbIe SKCepUMeHTasb-
Hble flaHHble cofepXaT UHopMaLmio 0 HEONPEAENEHHOCTH JaHHbIX.

B Uernom pesyneraT U3MepeHUss — 3TO TOMbKO pe3yrnsraT NpUBAWXKEHUS U OLIEHKW OMpeferieHHOW Benn4uHbI,
nofnexatyen u3aMepeHuto, 1, Takum obpasoM, pesynsraT ABMSAETCH NOSHBIM TOMbKO B COMNPOBOXAEHUN KONIMYECTBEHHOTO
CYXEeHUA 0 HeornpefeneHHoCcTU. HeonpeaeneHHOCTb pesynkraTta M3MepeHUs], Kak NpaBuiio, COCTOUT U3 HECKOMBKUX KOM-
MOHEeHTOB, KOTOpbIE B NOAX0AEe, ucnonb3yeMoM MexayHapogHbLIM COBETOM MO MepaMm 1 BecaM, MoryT BbiTb crpynnuposa-
Hbl B [1B€ KGTEropuu B 3aBUCUMOCTH OT METOAA, UCMOSb3YEeMOro AN OLIeHKM UX YUCIIEHHbIX 3Ha4EHWA:

- KaTeropusi A — Te KOMNOHEHTbI, KOTOPbIE OLEHUBAIOT NyTEM CTAaTUCTUHECKUX METOL0B:

- KaTeropus B — Te KOMMOHEHTEI, KOTOPLIE OLEHUBAIOT MOCPEACTBOM A PYruX CPEACTB.

HeonpepeneHHOCTb, Kak NpaBuio, AeNAT Ha ABe COCTaBMAOLME: CryYaiiHylo U cucTeMaTuyeckylo. Kaxablil kom-
MOHEHT, BHOCALLWUIA BKNaj B HeonpeeneHHOCTb M3MepeHWs NpeAcTaBeH B Buge NpeanonaraeMoro CTaHgapTHOro oTKno-
HeHUs, KOTOpOe Ha3blBaeTCs CTaHAapTHON HEOMPEAENeHHOCTLIO, 0603Ha4YaeTc CUMBONOM U;, U PaBEH NONOXUTENLHOMY
KBagpaTHOMY KOPHIO U3 pacyeTHOR gnucnepcun u,-2. KoMnoHeHT HeonpeaeneHHOCTU B kKaTeropun A MoXeT GbiTb NpeacTaB-
NeH B BUAE CTATUCTUYECKU pacCHMTaHHOrO CTaH[apTHOTO OTKITOHEHMUA §;, PABHOTO NONOXUTENBHOMY KBajpaTHOMY KOPHIO
13 CTAaTUCTUYECKON OLEHKW ancnepcum s,-2 U CBA3AHHOIO C YMCIIOM CTeneHen cBoGoabl v;. [N Takoro KOMNOHEHTa CTaH-
AapTHas HeonpeAeneHHOCTb U; = s;. AHarnornyHbIM 06pasoM, KOMMOHEHT HeonpeaeneHHOCTU B KaTeropun B npeacTaenex
BeSINHYNHON Uj, KOTOpY}O MOTYT paccMaTpuBaTh Kak npubnuxeHue K COOTBETCTBYIOLLEMY CTaHAAPTHOMY OTKIOHEHUIO, OH
paBeH MONOXUTENIbHOMY KBajpaTHOMY KOPHIO U3 uj2, KOTOpPbIA MOXET BbiTb paccCMOTpPEH Kak NpubnuxeHne K cooTBeT-
CTBYIOLLEW AUCNepCcUn U NonyYeH U3 npefnonaraemoro pacnpefeneHus BepoaTHOCTENW, OCHOBaAHHOMO Ha BceM obbeme
umMetoLeiica nHopmauyum, MockonbKy BennyMHa uj2 paccMoTpeHa Kak AuCnepeus, a u; — B Ka4ecTBe CTaHAapTHOro oT-
KIMOHEHMs ANs Takoro KOMMNOHEHTa, CTaHfapTHas HeonpeAeneHHoCTb NPOCTO NpejcTaBneHa u;

A.1.2 OueHka cTaHOapTHOM HeonpeaeneHHOCTU Kateropum A

OleHka cTaHAapTHON HeonpeAeneHHOCTN KaTeropusi A MOXeT BbITb OCHOBaHa Ha NtoboM JoNyCTUMOM cTaTUCTUYe-
CKOM MeToae 06paboTku faHHbIX.

MpuMepoM SBNSAETCH BbIYMCIIEHWE CTaHAaPTHOrO OTKIOHEHUSI CPEAHEro 3HAaYeHUs psiia He3aBUCUMEBIX Habnoae-
HWIA C MOMOLLBIO METOAA HaWMEHBLUUX KBaapaToB, YTOObI MPYBECTU KPUBYHO B COOTBETCTBUE C AAHHLIMU 41151 OLEHKM Na-
paMeTpoB KPUBOM U UX CTaHAaPTHBIX OTKITOHEHUIA.

[aHHbIA OTYET He ABMAETCA NONBITKOW NPefoCcTaBUTL NogpobHbIEe CTaTUCTUUECKUME METOA LI NPOBEAEHUS CTaTUCTH-
YEeCKOW OLIEHKM.

A.1.3 OueHKa cTaHAapTHOM HeonpepeneHHoCcTU Kateropuu B

OleHKka HeonpegeneHHOCTU KaTeropun B, kak npaBuio, oCHOBaHa Ha Hay4HOW OLeHKe C UCTONb30BaHWeM BCeit
HeoBxo4MOW LOCTYMHOR MHGOpMaLMK, KOTOpas MOXET BKITto4aTh:

a) faHHble NpejblayLLnX N3MepeHuit;

b) onbIT unu obwme 3HaHWS paboTkl M CBOUCTB COOTBETCTBYHOLLMX MaTepuanoB ¥ UHCTPYMEHTOB;

c) cneyudmKaLm NPoU3BOAUTENS,

d) AaHHble, NpecTaBneHHble B KarlMOPOBOHYHOM OTHETE M APYrUX OTYETAX, a Takke HeornpeaereHHOCTU Mo MaTepu-
anam crnpaBOYHUKOB.

MockonbKy HaAeXHOCTL OLIEHKM KOMMOHEHTOB HeOonpeaeneHHOCTU 3aBUCUT OT KadecTBa MMetoweica uHdopma-
Lum, pekomeHgyetcsa obecnevnTb, YTOOLl BCe MapamMeTpbl, OT KOTOPbLIX 3aBUCUT U3MEpEHNEe, MakcUMarnbHO BapbupoBa-
nnck, YTobbl OLeHKa B HanborbLUel cTeNeHN OCHOBLIBaNach Ha faHHbIX HabnogeHui.

Mp¥ BO3MOXHOCTH, UCMOMNB30OBaHNE 3MMNUPUYECKUX Mofenei npoLecca U3MepeHnUst Ha OCHOBE JOMTOCPOYHbLIX KO-
TINYECTBEHHBIX AaHHbIX, @ TakKe KOHTPOSIbHBIX CTaHAAPTOB M KOHTPOSbHLIX KapT, KOTOpblE MOTYT NOATBEPXKAATL, YTO Npo-
LlecC M3MepEHUst HaXOAUTCH MOA CTaTUCTUHECKUM KOHTPOMNEM, AOMKHbI OblTe COCTaBHOM YacTbio 0TYeTa ANSA MOnyYeHust
NoTEHLMANBHO HaAEXHON OLIEHKN KOMMOHEHTOB HeonpeaeneHHoCTy.

A.1.4 CymmapHas cTaHQapTHas HeonpeaeneHHoCTb

CyMMapHyto CTaHfapTHY0 HeornpeeneHHOCTb M3MepeHHOro pesynsraTa, 0603Ha4aeMy CUMBOMOM U, UCMOMb3Y-
toT A4Ns 0603HaYEHUS CTaHAAPTHOIO OTKIIOHEHWS pesdyrbTata. OHa MOXET ObITb MonyveHa nyTeM oObegMHEeHUs 0T eNbHbIX
CTaHAapTHLIX HeonpeeneHHOCTeN U, NoNyYeHHbIX B pesynsraTe oLeHKN Kkateropun A unu B ¢ ncnonsaosaHnem obeluHo-
ro MeToAa AN 06beAUHEHNS CTaHAaPTHLIX OTKIIOHEHUNA. [aHHbIi MeTod YacTo Ha3biBatoT «3aKOH PacnpocTpaHeHNs He-
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onpefeneHHOCTU» UNK «METOZA KBaApPaTHOro KOPHS 13 CyMMbI KBaipaToBy. CyMMapHasa cTaHaapTHas HeonpejeneHHoCTb
U, ABIIAETCA LUMPOKO UCMONb3YyeMbIM MoKasaTeneM 3MepeHus HeonpeaeneHHocTy,

A.1.5 PaclumpeHHas HeonpeaeneHHoCTb

XOTA CyMMapHyto CTaHfapTHYH HeonpeaeneHHoCTb U, UCNONb3YHT ANA BbIPaXEHNsT HEONPEAENEeHHOCT MHOMUX
pe3ynsraToB U3MepeHuin, YacTo TpebyeTcs nokasaTenb U3MepeHns, onpeaensatoWnii UHTepBan B peaynsrare U3MepeHus,
Y, B KOTOPOM 3Ha4eHWe N3MepeHns Y MOXKET C YBEPEHHOCTBLIO CHUTATb NOXHBLIM. OTOT Mokasarteslb U3MEpPEHUA U3BECTEH
KaK paclumpeHHas HeornpeaeneHHoCcTb, 0603HavaeMasn cuMBonoM U 1 KoTopan MOXET BbIThb nofyveHa nyTemM YMHOXEHUS
u(y) Ha koabpuLmMeHT oxsaTa, o603HaYaemblii k. CriegoBatenbHo, U = KU(y), h MOXHO € yBEPEHHOCTLIO YTBEpXAaThb, YTO
y—U<Y<y+UnwnvacTto 3anucniBaetca B Bue Y=y + U.

B yenom koadduumeHT oxBata k MoXeT BbITb BLIGpaH ¢ XenaeMbiM ypoBHeM yBepeHHocTH, Kak npaBuno, k Haxo-
AunTcs B NnpoMexyTke oT 2 Ao 3. Koraa NpUMeHSItoT HopmarbHoe pacnpefeneHne U U, UMEeT HesHauYuTemNbHyo Heonpeae-
NEHHOCTb, MPUCBOEHUE K 3HaYeHUs 2 onpeaenseT UHTepBar, UMEIOLLUIA YPOBEHb YBEPEHHOCTH, NPMONU3UTENBHO paBHbIN
95 %, a npuceoeHne k 3HayeHUs1 3 — ypoBeHb YBEpPEHHOCTU, cocTaBnsowuin 6onee 99 %. B TekyLlel MexayHapoaHoii
NpakTUKe UCNONb3YIOT 3HaYeHue K, paBHoe 2.

A.1.6 NpenocraBneHue AaHHbIX HeONpeAeneHHoOCTH

Ana Toro 4To6bl COOBLUTL O HEONPEAENEHHOCTU NIMEPEHUIA, HYXHO NPEAOCTaBUTL 3Ha4YeHWe U COBMECTHO C KO-
achpuymeHToM oxBata k, MCMONb3yemMbiM ANS €ro BLIMUCEHNS, UK coobnTe 3HadveHne u,. MNpu npegocTaeneHun pe-
3ynsTaTa USMepeHns U ero HEONpPEeAEenNeHHOCTN CrieAyeT BHOCUTL B OTHET CNEAYIOLLYIO UH(OPMaLUIO:

- CMNCOK BCEX KOMNOHEHTOB CTaHAapTHOW HEONPeAeneHHOCTU BMeCTe C UX CTeneHblo cBoboabl, rae 3To npume-
HUMO, W NONYYEHHLIE B Pe3ynbTarte 3Ha4YeHUs U, KOMMOHEHTLI A0MKHbI ObITh ONpeAeneHLl B COOTBETCTBUN C METO/IOM,
MCMONb3yeMbIM ANSA OLEHKN UX YNCAEHHBIX 3HAa4YEHUI (CTaTUCTUYECKUX UMK APYrUX CPEAHUX 3HaYeHUN),

- noapobHoe onucaHne NpoLecca OLEHKN Kaxaoro KOMNOHEHTa CTaHAapTHON HeonpeaeneHHoCTH,

“nu 106aBUTL CCbINKN Ha onyBnNUKoBaHHbIA JOKYMEHT.
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lMpunoxexnue B
(cnpaBouHoe)

Mpumepbl MeToAOB Banuaaumm

B.1 O6wwue nonoxeHuns

KnioueBoe 3HadeHUe Ans BanuaaLuu Mogeneil noxapa UMeeT BO3MOXHOCTb KOIMHECTBEHHO ONpefennuTb pasnu-
Yne Mexay NporHo3amMn MOAENU U 3KCTIEPUMEHTaNTbHBIMUA U3MEPEHUSIMU, UMK MeXAY ABYMS MPOrHO3aMn Mogenu, uim
IBYMS HabopaMmn 3KCNepUMEHTarNbHbIX JaHHbIX, OTM MeTOoAbl CYUTAIOTCS NPUTOAHLIMU ANA CPaBHEHUA Moaereil ¢ aKe-
nepuMeHTaMK, CpaBHEHWUS Moeneil Mexay coboit U conocTaBneHnsl MPOrHO30B MOAENN ¢ AaHHLIMUA AaTYUKOB AN UC-
Nonb30BaHWUs NpU 0BHAPYXKEHUM U NMPOrHO3UPOBaHUM NOXAaPOB B CUCTEMAX PEATLHOMO BPEMEHH.

B.2 MeToa (pyHKUMOHANBLHOIO aHanusa

MepBbIii MeTOA BanuaaLmu, NpeAcTaBneHHbIA B HACTOSALLEM MPUNOXEHUN, UICNONb3YET MaTeEMaTUYECKUIl MeTof, U3-
BECTHbI KaK yHKLUMOHanNbHbIA aHanu3. OyHKUMOHambHEIA aHanus npeacraBnseT coboi coveTaHne METOAO0B JIMHEWHOA
anrebpebl, aHanusa u reoMeTpun, 3Ta obnacTb UccrnefosaHus, Bnepsble nosisusluasca B 1900 r. B pabote Mnu6epta u
Ap., npnobpeTaeT Bce borbliee 3HaueHUe B psge obnacteit, BKroyas TeOpPeTUYECKYo PU3NKY, IKOHOMUKY U TEXHUYE-
ckne Hayku. OyHKLMOHANMbHLIA aHanWa urpaet BaxHyo pofb Afs OTBETOB Ha BONpochl No AnddepeHuynansHbIM ypas-
HEHWSAM, YMCMEHHBIM MEeTofaM, TEOPUM NPUBIUKEHWIA U NPUKNaAHBIM MareMaTMyeckuM MeTogam. 3agaqu npuBefeHbl B
BEKTOPHOM MNpeACTaBnNeHUU, N COOTBETCTBYIOLUE OMNepaLumn Haj BEKTOpamu MOryT 6biTb BbINOMNHEHLI, 4TOObI NpoBecTH
KONUYECTBEHHLI aHanu3 CBOMNCTB Nnexalleid B ocHoBe (U3nyeckoil cucteMmbl. OCHOBHBIMU ONepauyuaMu Hag BeKTopamu,
NpeACTaBNALWMMU UHTEPEC, SBNAIOTCA HOpMa, Mepa ASIHLI BEKTOpa U ckanspHoe NpousBeaeHne, a Takxke mepa yrna
MexXAy ABYMs BeKTopaMmMm.

[na Toro 4to6bl BLINOMHUTL O6LLee cpaBHeHMe ABYX KPUBLIX, JaHHOE CpaBHeHWe No oAHON obLei ToHke MOXeT
6bITb paclUMPeHo A0 HECKONBbKMX Touek. Kaxaas n3 sTUX KPUBBIX MOXET ObiTb NpefAcTaBneHa B BUAE MHOTOMEPHOTO BeK-
Topa, B KOTOPOM Kax/as To4Kka BO BPEMEHW onpefensaeT JonofnHUTenbHoe uamepeHue. C MCNonbL3oBaHWEM TaKoro Bek-
TOpHOro 0603Ha4YeHNs NPSAMOe paclUMpeHne MPOCThIX CPaBHEHWA MakCUManbHbIX 3HaYEHWI ABNAETCA HOPMON pasHOCTU
BEKTOPOB 3KCMEPUMEHTANbHBIX JaHHbIX W JaHHbLIX MoAeny.

MoHATMe HOPMbI yCTaHaBnMuBaeT onpederneHne AnuHbl BeKTopa. PaccTosHue Mexay ABYMsi BEKTOpaMu NpocCTo
npepcTaBnseT coboil ANMHY BEKTOpa, MonyYeHHyo B pesynsrare BblMUCNEeHUs] pasHOCTU ABYX BekTtopoB, Obo3HayeHne
sanucaHo B Buge [|X ||, rae X — o6osHaueHne n-MepHOro BEKTOpa (Xy, Xy, ..., Xpq, X,,). N5 STOTO NpUMepa cpaBHeHme
MaKCUMarbHbIX 3HAYEHU Ha3bIBaeTCA paBHOMEPHON HOPMOW UMM HOPMOW Ha OCHOBE MakcUMaribHbIX abcomnoTHBIX 3Ha-
YeHWid. YToGbl paclMpUTL 3Ha4eHUs paBHOMEPHOW HOpMbI, BCE iaHHbIe Takke MOryT ObiTb NPeACTaBeHbl C NOMOLLbIO
BEKTOpa 3Ha4YeHUii E, namepaeMoro B Kaxgblii MOMEHT BpeMeHU. [porHo3bl Mogenu Ha Tex e BpeMEHHbIX TOUKax MoryT
6bITh NPEeACTaBMeHsLl B BUAE BeKTopa /M. PaccTosHne Mexay sTUMU ABYMS BEKTOPaMM ABNAETCA HOPMOi pasHOCTU Bek-
Topos, unu ||E — r||. OHo MoxeT BbiTb Nerko HOPManuaoBaHo Kak OTHOCUTENbHAS PAsHOCTb C SKCTIEPUMEHTATBHBIMMU
JaHHbIMU C MOMOLLbIO CREAYIOLLEero ypaBHeH!s:

|E - ©1)
= :
I£1

BekTop pasHocTel paccumUTLIBAKOT TakuM e 06pa3oM, Kak B MPOCTOM NMpUMepe CpaBHEHWUS MakCMMarbHbIX 3Have-
HWii fBYX KPUBBIX, MPUHUMAS PasHOCTb MEXAY SKCMEPUMEHTOM N MOAENbLIO B KaxKA bl MOMEHT BpeMeHu. MNepBoHayansHo
eBKNuUAoBa HopMa ABnseTcA Hanbonee HarmMsAAHOW ANS BLIYUCEHNUS AMNUHDBI

IX] = | Zx?. (B.2)

Kak ckasaHo fanee, gpyrue reoMeTpun Takke MOryT BbiTb MONe3Hel Ans CPaBHEHWS B peanbHOM BpemeHu. Ha-
npumep, Ha pucyHke B.1 paccTosiHue Mexay ABYMs BEKTOpamu ||E' - n_7’|| cocTasnseT 14,1, a OTHOCUTENbHasA pa3HOCTb
paBHa 0,056. CpaBHeHME MaKCUMarbHbIX 3HAYEHUA STUX MPOCTLIX KPUBLIX 06ecneYnBaeT ToYHOE UsMepeHue obuyero
COOTBETCTBUSA, NOYTU UAEHTUYHOTO C OBLLUM CpaBHEHUEM B ypaBHeHWUU (B.1), nockonbKy 3TU ABe KpuBble Gbinu BeIOpaHb!
C OTNUYMEM TOMNBKO B MakCUManbHbIX 3HaveHusX. [ns 6ornee CroXHbIX KpUBLIX CPaBHEHNE MaKCUMYMOB MOXET BbITb He
TakuM TouHbIM. [lanee npuBefeH pag NpuMepos. ||§ H"

-m

—
IE
MEXAY SKCMepUMEHTarbHBIMU AaHHBIMU U NPOrHO3aMW MOAENN APYrue pacyeThl 4aT NoNesHy uHdopmaumto 06 nc-
TOYHMKe pacxoxaeHuit. Mpu cpaBHEHNN BEKTOPOB CYLIECTBYIOT, Kak NPaBuUno, ABe reoMeTpuYeckue KOMNOHEHTLI, KoTopble
creayeT yuuThIBaTh: pasHOCTb B AfIMHE MeXAy ABYMsi BEKTOPaMU U (HEHYNEBOiA) Yron Mexay AByMS BekTopamu. Ckansp-
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Hoe npounsseaeHme (X, ) ABYX BEKTOPOB SIBNSETCA PE3yNsTaTOM NPOU3BENeHNs ANUHEI [1BYX BEKTOPOB M KOCUHYCa yrma
MeXay HUMU:

X, ¥) = IX Y lleost«(x, )1 (B.3)
unm N
cos[/(X, 7)] =~ X)L (B.4)
X171

Bbl60p CKanApHOro npouseBeaeHNa CTaHAapTHEIM Npou3BefeHNEM TOUEK AaeT pesynbrarhl, cornacyrujueca ¢ Tu-
NUYHbIM €BKNNAO0BO-TreOMEeTPUYECKUM BOCNPUATUEM!

X, ¥)= Exiy,-- (B.5)

[ns aToro ypaBHeHus cos[£(X, y)] = 0,99. BusyansHo yron Mexay AByMs BEKTOpaMm NpeacTaBnser coboil name-
peHne TOYHOCTK coBnageHna popM ABYX BEKTOPOB ApYr ¢ Apyrom. Korja KocuHyC yrna AocTUraeT efuHuLibl, Bcsa hopma
KPUBBIX CTAHOBWTCS WAEHTUYHOM.

B uenom ckansapHoe npoussefeHue npeacraBnseT coboit pyHKUMIO, KOTOpas NpUHUMAET [iBa BEKTOpa U BO3Bpa-
L@eT Yncno. 3TO YNCNO MOXKET ObiTh BELLLECTBEHHLIM UM KOMMIIEKCHBIM; B HalWeM Crydae paccMOTPEHbI TOMNbKO Belle-
CTBeHHble ckansapHble npoussefeHuns. CneayoLime akcMoMbl 1atoT COOTBETCTBYOLEe onpefeneHne BHYTPpEeHHEro npoms-
BefeHna 1 HopMy, obecnednBaroLLyto HeobXoMMbIE CBOWCTBA NS BLINMOMHEHUA BEKTOPHBIX BEIMUCIIEHUIA.

BHyTpeHHee npouaBegeHue Hopma
| (X,X)20 ] =0
I X, X)=0=xX=0 [X|=0=X=0
Il (@X,¥) = aX, ) x| =l I X
v ®+y,2)=(X,2)+(/,2) Ix+yl < Ixll + ¥
v X, ¥)=(X.¥)

[JaHHble akcMoMbl o6ecrneqnBaroT COOTBETCTBYOLLME NpaBuna Ans onpeferneHns ckanspHoro NpousBefeHNs u Hop-
Mbl ANS 4PYrUX reoMeTpuii B AOMOMHEHWe K eBKIIMLOBY NPOCTPaHCTBY. PaccMaTpuBatoT TP AONOMHUTENbHBIX onpeaene-
HUS reoMeTpUU: XensmMHrepa, cekaHca U COBMELLEHHas OT eBKNWL0Ba NPOoCTpaHcTBa U cekaHca. B uensax obecnedeHns
COBMECTUMOCTY HOpMa MOXET GbIThb onpefeneHa ¢ TOYKM 3pEHWUS BHYTPEHHEro CKansipHoro npoussegeHus. 3To rapaHtu-
PYET, YTO B pacyeTax UCMomnb3oBaHel HeOOXOAUMbIE COOTBETCTBYIOLLME ONpefeneHns HopMbl U cKanspHOro npoussege-
HWsA. MocKonbKy yron BeKTopa no OTHOLLEHWto K caMoMy cebe No onpeaeneHnto paBeH Hynto, U3 ypasHeHus (B.3) cnegyer:

0, X) = X |2 wun %] = { (X, %) . (B.6)

CkansipHoe npowussefeHne XennuHrepa Ansa yHKUUA X, npu KoTopblX X(0) = 0, onpeaensaoT Ha OCHOBE NEpBON
NPON3BOLHON PYHKLUMU: .

(x(t), y(t)) = f X'(E)y'()dt. (B7)

[N AUCKPETHBIX BEKTOPOB OHO MOXET 6biTb NPUEBMIKEHO C NEepBLIMW Pa3HOCTSMU, Kak MokasaHo B CreAyLeM
ypaBHEeHUK:

n
,E(Xi‘xi—ﬂ(yi‘ym)

X, ¥) == : (B.8)
i -1

Ha ocHoBe nepBoi NPOM3BOLHOM UNW KacaTenbHBIX KPUBLIX CKarnsipHoe NpousBeeHne U HopMa XennuHrepa JatoTr
YYBCTBUTENbLHOE N3MEPEeHUe CpaBHEHUS (hOpMbl ABYX BEKTOPOB. Bapuauns ckanspHoro nponsBeaeHust XennuHrepa Mo-
XeT OblTb onpejeneHa Ha oCHoBe ceKyu4e|7|, a He KacaTeanon, KaK NoKa3aHoO B ypaBHEHUU

T IXO=X(t=p Ty = yit=pT)]
(x(®), y(®) = | > o, (8.9)
oT (pT)

rae onpeaerneHa anuHa cekywein. OrpaHudeHue ckanapHoro NpousseaeHns cekyllei B sue p—0 ABNAETCA UHTErpanom
XennuHrepa. [nsi AUCKPETHLIX BEKTOPOB OHO MOXET BbITb NPUBNNKEHO aHaNOrUYHO reoMeTpun XennuHrepa:

_i (X=X Y= Yis)
*,y) =12 : (B.10)

ti—tis
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Mpu s = 1 onpefeneHne cekaHca 9KBUBANIEHTHO JUCKPETHOMY CKanspHOMY Npou3BeAeHUto XennuHrepa. B 3asucu-
MOCTM OT 3HaYEHWS p UNN § CKansipHOe NpousBefeHne cekaHca U Hopma obecnevnBatoT ypoBeHb CriaXuBaHua AaHHbIX U,
Takum obpasoM, 6onee TOHHO U3MEPAIOT KpyNHOMacLUTabHbIe pasnuymsa Mexay BeKTopamu. B cnyvae ¢ skcnepuMeHTans-
HBIMU JaHHBIMU C MPUCYLUMU HE3HAYUTENBHEIMW NOMEXaMW UK NMPOrHO3amW MOAENM C YNCTIEHHOW HEeYCTONYMBOCTbLIO,
cekaHc obecneunBaet punsTp ANA cpaBHeHWsA oOLLel hYHKLUMOHanbHON hopMbl KpuBbIX 6e3 nomex. U, HakoHel, co-
BMeLLleH1e eBKMUA0Ba CKanNsApHOro NpousBeeHns n cekaHca obecrnednBaet 6anaHc Mexay ynopsifo4eHneM eBKINE0Boii
HOPMBbI U cpaBHeHUeM yHKLMOHaNbHOW POPMbI C MOMOLLbIO cekaHca. CorfacHo NPUBEAEHHBIM BblLLE akcMomaM, cymMmma
[BYX CKanspHbIX NPOU3BeaeHUi Takke ABNAETCA cKansapHbIM Npou3seaeHneM. B faHHOM NpunoXKeHW paccMoTpeHa npo-
CTasi B3BELLEeHHasi CyMMa €BKM0Ba CKanspHOro npoussBeeHunsi U CKansipHOro NpouaBeseHus cekyLle

n
2 (X=X Y= Yims)

12 i=1,s

n =1 t’— ti_s

(B.11)

BecoBble k0a(hWLMEHTHI BbipaBHNBALOT paKTop €BKMMAO0BOr0 CKanspHOro NMpou3BefeHNs U CKansipHOro npous-
BeJeHWA CeKyLLell B COMeTaHuu.

Ha pucyHke B.2 npuBeaeH NpocTod NpUMep [aHHbIX, CPaBHUBAEMLIX C TPEMA MporHozamu Mogenu. Mogenb 1
npeacTaBnseT coboil NpocTble aKCrnepMMeHTankeHble AaHHble, YMHOXeHHble Ha 0,9. Mogenb 2 UMeeT Takoe xe MaKcu-
MankHoe 3HadeHue, YTo U MOAEeNb 1, 0AHAaKO C ero cABUroM Ha MUHyC 25 ¢. Mogenb 3 UMeET Takoe e MaKkcumarbHoe
3Ha4yeHue, 4YTo Mogenu 1 1 Mogenu 2, ogHako ¢ nnato, AnAwumcsa 20 ¢, Mo LeHTPY MakcMMarnbHOro 3HadeHWs aKcnepu-
MeHTarbHbIX faHHbIX, CpaBHEHUe TOMBLKO MakCUMarbHbIX 3Ha4YEeHUIA JaeT BO3MOXHOCTL NPOAEMOHCTPUPOBaTL, YTO BCE
TPU MOAENMN UAEHTUYHLI ¢ OTHOCUTENBLHOW pasHocThio 0,1. O4eBMAHO, YTO AaHHOE CpaBHEHUE He CrocobHO OTpasnuTb
pasnuyuna Mexay Tpemsa mogensmu. Ha npumepe tabnuupsl B.2 nokazaHa oTHOCUTENbHAsA pasHuLa U KOCUHYC MEXAY BEK-
TopaMu 3KCMEPUMEHTaNbHLIX AaHHBIX U NPOrHo3aMn MOAENU ANS TPEX MOAENEN, UCMOMNb3YIOLWMX APYrue onpeaeneHuns
LN cKanspHOro NpousBegeHnst U HOpPMbI.

Bce cucTeMbl METPUK XapaKTepUCTUK KavecTBa BhICTpaWBalOT Mofenu B TOM Xe nopsgke: mogens 1 Hanbonee
npubnuxeHa K aKkcnepuMeHTarnbHbIM faHHbIM, 3a Hell criegytoT mogenu 2 u 3. Mopsaok knaccudukaymm cooTBETCTBY-
€T BU3yansHON UHTepnpeTauun cpasHeHuin. Mogenb 1, o4eBUAHO, ABNAETCA HaunydLWwen, Npu Toil xe yHKUMOHaNbHOMI
dopMe 1 MaKkcUMarbHOM 3Ha4YeHUN C MPaBUITBHOW NMPUBS3KOM KO BpEMEHU, OQHAKO OHa HEMHOTO HUXKeE SKCrepUMeHTarlb-
HbIX faHHbIX. C ApYroi CTOPOHEI, MOofesb 2 C HAaCTOMbKO CMELUEHHBIM MakCUManbHBIM 3Ha4YeHWEM MO pe3yrsraTtaM 3KC-
NepuMeHTa OKa3blBaeTcs Hauxyalled. HecMoTpsa Ha To YTo Mogenb 3 He UMeeT NPaBUNBbHOrO KOHTYpa MakcUMariHOro
3HaYveHus (YANMHeHHOe NnaTo BMECTO OCTPOW BeplUnHbI), ee hopma UMeeT npaBunbHbIi 06LLMIA BUA, M3MeHsoWUiica B
COOTBETCTBUN C SKCMIEPUMEHTOM.

OTHocuTernbHas pa3HoCTb Mofeni 1 ABNSAETCH 0ANHAKOBOM AMNs BCEX METPUK XapPaKTEPUCTUK KauecTsa, Kak U AOrK-
Ho 6bITk. Mo BeIBopY dopmMa BekTopa Moaenu 1 A7 npocto coctaenset m = 0,9E .

= —
E-m
Takum oBpa3oM, OTHOCUTENbHAA Pa3sHOCTL w He3aBMCUMO OT onpefernieHUs HOpMbI, NPOCTO COCTaBNAET
|E -0,0F|
I "E.’“ unu pasHa 0,1. AHaNOMMYHO KOCHHYC yrna Mexay mMogernbsto 1 n akcnepumeHTom paeeH 1,0 Ana Bcex Tunos
CpaBHEHWIA.

HecMoTpA Ha To 4TO eBKNUAOBA OTHOCUTENBHAA Pa3HOCTb U KOCUHYC UMEIOT padyMHbIe 3Ha4YeHUs Ars BCeX Moae-
nei, KOCUHYC He AEMOHCTPUPYET AOCTaTOYHYIO AuddepeHUmMaLmio Mexay nporHo3aMu Mogenu. 3HadeHusa XennuHrepa
N cekaHca paloT Gonblune pasnuyns, NOCKONBKY OHU CreLMarnibHO CpaBHUBAIOT hOpMbl (PYHKLMIA SKCIEPUMEHTANbHBIX
AaHHbIX U AaHHBIX MOAene.

B ka4ectBe npumepa B Tabnuue B.3 npuBeaeHo cpaBHeHne 30HHOK Mogenu CFAST ¢ nATbIo pasHbIMU NOXapHBIMK
UcnbITaHUSMU B peanbHOM MacwTabe ¢ npuMeHeHwem aaHHoro metoga. OHuM BKIIOYAIOT cnegyioLlee:

a) UcnblTaHe B NOMELLEHNU C OAHOW KOMHaTON U MATKoi Mebenbio B Ka4ecTBe NpefMeTa ropeHus 66110 BeIGpaHo
BBUAY €ro yAa4HbIX XapakTepUCTUK KaK peanucTUYHOro UCTOYHKUKa Noxapa B O{HOM NMOMELLEHUN C NPOCTON reoMeTpuei,

b) orHeBoe UcnbITaHNe B NOMELEHUN C OAHON KOMHATOIN U Mebenblo B kauecTBe UCTOMHMKA NoXapa MpUBENo K pe-
3yneratam, CXoAHbLIM C pesynsrataMn NEPBOro UcnbITaHus, ¢ 6onee peanuMcTUYHBIM UCTOYHUKOM MoXapa;

C) cUcTeMa U3 Tpex NOMEeLLEHNA, AN KOTOPOW NPUBEAEHO CpefHee 3Ha4YeHUe AaHHbIX U3 11 NOBTOPHbIX UCTIbITaHMIA
C NPOCTHIMU CTaLMOHAPHBIMU NOXapamu ¢ UCNOMb30BaHUEM ra3oBoW FOperku;

d) cepusa ncnbiTaHWin, NPOBEAEHHBIX B CUCTEME HECKONBKUX MOMELLEeHUIA ¢ bonee CNOXHBIMWA BUAaMKU NOXapoB ¢
MCNONb30BaHNEM ra3oBOW rOPENnkn B OTNUYWE OT NpeabiayLlero Habopa AaHHbIX;

€) cepusa HaTypHbIX UCNLITaHWIA, NPOBEAEHHBIX C LIENbI0 OLIEHUTb 30HHLIE AbIMO3aLLUTHLIE CUCTEMBI, Kak ¢ obecne-
yeHueM, Tak U 6e3 obecneveHnn nognopa Bo3gyxa Ha NECTHUYHYIO MIOLL2AKY.

UcnbiTaHne e) NpoBoAUNOCH B BOCBMUSTAXHOM 3l@aHUN OTeNs C MHOXECTBOM MNOMELLEHNIA Ha KaxAoM aTaxe n
NEeCTHUYHOIA MnoLafkon, coefuHAoLWeR Bce aTaxu. Beibopka AaHHbLIX M3 3TUX UCMbITAHUIA MCMONb30BaHa B HACTOSLLEM
NPUNOXeHUN B KayecTBe NPUMEPOB 3KBUBANEHTHLIX CPaBHEHWIA, pacCYUTaHHbLIX C MOMOLLbIO HOPMBI U CKarnspHoro npo-
uasefeHns. MoagpobHele AaHHbIE O reOMETPUM, SKCNEPUMEHTASIBHBIX U3MEPEHUSAX W NPOTHO3aX MOAENM MNpeAcTaBneHbl
B [8]. B Tabnuue B.2 npusegeHa HopMa COBMELLEHHO OTHOCUTENBLHOI pa3HoCTU Ansi ypaBHeHusi (B.1) U kocuHyc yrna
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Mexay BeKTopamMu aKCnepuMeHTanbHbIX faHHbIX U NporHo3amm Moaenu Ana oTéopa AaHHbIX U3 3TUX NATU UCMbITaHWIA.
[nsa nyywiero NOHUMaHUA 3TUX KOMMHYECTBEHHbBIX CpaBHEHWUIN Ha pucyHke B.3 npuBefeHbl sKcnepuMeHTanbHble AaHHbIE U
MPOrHO3bl MOAENM AN OAHON U3 NepeMeHHbIX cornacHo Tabnuue B.2.

Ha pucyHke B.3 npogeMOHCTPUPOBaHO CpaBHEHWe KpUBLIX TemnepaTtyp B BEpPXHEM Croe Mo pesynsratam Uenbita-
HWS B NMOMELLEHUN C OAHO KOMHaTON. B 3TOM UCMbITaHUW JOCTYMHLI iBa MNOMOXEHUA ANSA CHATUS U3MEPEHWUIA, UCXOASA U3
aKcnepuMeHTanbHbIX AaHHbIX. [1porHo3upyeMbie TeMnepaTypbl JOCTATOMHO CXOXW C U3MEPEHHBIMU 3HaYeHUAMU. [nuko-
Bble 3Ha4YEeHNA NPOUCXOAAT B Te e MOMEHTLI BPEMEHM € CONocTaBUMBIMI NOALEMAMU U cnajjlaMu B 06enx NO3NLNAX CHA-
TUA U3MepeHuin. B o6omx nonoxeHUsX NMKoBble 3Ha4eHUs TeMnepaTyphl Bollle, YeM B MPOrHo3ax MOAENH, NpU 3TOM oaHa
U3 MO3ULMIA HECKONbKO Bbille APYroi. Kak HopMa OTHOCUTENbHOW pasHOCTHU, Tak U KOCUMHYC OTpaXaroT 3TW TeHAEHUMWW.
HopMa 0THOCUTENbHOIN PasHOCTU HECKOMBKO BhILLIE A1 O4HOMO M3 3KCMepuMeHTanbHbIX 3HadeHuit (0,36 npotus 0,31), uto
oTpaxaeT 6onee BLICOKYIO TeMnepaTypy B fJaHHOA NO3ULUM NPpU CHATUM U3MepeHmid. Mpu cxoxux chopmax BCex KpUBbIX
KOCUHYC JaeT aHanornyHele 3HaveHuns gnsa obemx kpusbix (0,93 n 0,95).

B paccMOTpeHHbIX 3KcnepyMeHTax U Mofensx faHHble MeTofbl obecnevnBaloT BO3MOXHOCTL KONMUYECTBEHHOMO
CpaBHEeHUs BEMUYMHBI U DYHKLMOHANbHOW (POpMbl, COOTBETCTBYIOLLEHA BU3yarnbHOMY MpeAcTaBnNeHuo CpaBHUBaEMbIX
rokasaTene.

Tabnuya B.1 — CpaBHeHWe «BbIMbILLIEHHBIX» IKCMEPUMEHTaNbHBIX AaHHBIX C TPEMS NPOrHO3aMKU MOZENU C UCTOfb-
30BaHMEM pasfMYHbIX ONPeAeneHnit BHYTPEHHEro cKansapHoro NponsseaeHus

leomeTpus Mogenb OTHocuTeneHaa pasHocTb Kocuryc
1 0,10 1,00
EsknungoBa 2 0,40 0,92
3 0,20 0,98
1 0,10 1,00
XennuHrepa 2 0,94 0,58
3 0,74 0,77
1 0,10 1,00
CekaHca 2 0,92 0,58
3 0,66 0,83
1 0,10 1,00
CoBMelleHHas 2 0,64 0,78
3 0,43 0,91

Tabnwuuya B.2— CpaBHeH/e akcnepUMeHTanbHbIX U3MEPEHWUIA U NPOrHO30B MOLENK ANS psfa UchbITaHUi

MecTtonono- OTHoCK-
OTHoOCUTENb- Kocu- OTHOCUTENb- Kocu- Kocu-
Tun uenbiTaHnsa XeHue/ TenbHas
Has pasHoCTb HyC Has pasHoCTb HyC HyC
rnomMeLlyeHue pasHocTb
TemnepaTtypa U MecTOMNonoXeHne TemnepaTtypa TeMnepatypa [MonoxeHune
BepxHero cros HUXHero cros rpaHuubl
McnbiTaHusa ¢ Mebeneto B cu- 1 0,31 0,95 0,47 0,92 1,38 -0,60
cTeMe U3 ogHoro nomeLyeHuns
2 0,36 0,93 0,63 0,78 0,63 0,78
McnelTaHusa ¢ Kopuaopom B 1 0,25 0,97 — — — —
cucTeMe U3 Tpex NomMelLleHui
2 0,26 0,99 — — — —
3 0,26 0,98 — — — —
McnbiTaHWa ¢ KOpUAOPOM 1 0,51 0,93 0,33 0,95 2,26 0,06
B cUCTEME U3 YeTbipex
noMeLyeHn# 2 0,54 0,91 0,52 0,87 — —
3 0,36 0,97 0,78 0,86 — —
4 0,20 0,98 — — — —
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OkoHYaHue mabnuupl B.2

MecTtonono- OTHOCHK-
OTHOCUTENb- Kocu- OTHOCUTENb- Kocu- Kocu-
Tun ncnelTaHua XeHue/ TenbHag
Haf pasHoCTb HyC Haf pasHoCTb HyC HyC
noMeLjeHne Pas3HOCTb
MHorostaxHoe 1 0,28 0,97 — — — —
3aHune
2 0,27 0,96 — — — —
7 2,99 0,20 — — — —
KoHueHTpauusa rasa Kucnopog MoHookeug Ounokeng
yrnepoga yrnepoga
McnbiTaHnsa ¢ Mebenbio B Cu- 1 0,48 0,90 0,93 0,66 0,69 0,93
cTemMe U3 O HOro nomeLLeHns
MenblTaHusa ¢ Kopuaopom B Cu- 1 0,85 0,53 1,05 0,61 1,16 0,63
cTeMe U3 YeTbIpex NoMeLLeHU
2 0,93 0,39 1,02 0,57 0,90 0,63
MHoroaTaxHoe 2 0,74 0,68 0,72 0,90 0,87 0,93
3aaHue
CKOpOCTb TennoBLIgeneHns, JaBrneHne n CKOpOCTb TennoBbI- HasneHne BeHTURALMOHHLIR
BEHTUNALMUOHHBINA NOTOK aeneHuna NnoToK
McnbiTaHusa ¢ Mebenbio B Cu- — 0,19 0,98 — — 0,61 0,79
cTemMe U3 O HOro nomeLLeHns
McnblTaHnsa B cucteme U3 — 0,21 0,98 1,31 0,80 — —
OfIHOro MOMELLEeHUA C ropsiLlen
CTEHOM
MenblTaHua ¢ Kopuaopom B 1 0,43 0,98 0,15 0,99 0,14 0,99
cucTemMe U3 Tpex noMeLLeHun
2 — — 0,68 0,98 0,20 0,98
MenblTaHusa ¢ Kopuaopom B Cu- — — — 6,57 0,74 — —
cTeMe U3 YeTbIpex NoMeLLeHUi
MHoroaTaxHoe 1 — — 1,12 -0,41 — —
3aHue

M pnMmedaHune — Ecnu gaHHble gn4a CpaBHeHUA HeQOCTYNHbI, A4eilka OTMeYeHa 3HaKOM «—».
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PucyHok B.1 — MpocToii npuMep cpaBHeHUs aKcrepuMeHTarlbHbIX aHHBIX C MPOrHO30M MOZAEMNH
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5 — paHHble 6 Mo OTHOLLEHWIO K AaHHbIM 11; 6 — AaHHble 6 N0 OTHOLLUEHWUIO K AaHHbIM 13

PuecyHok B.2 — Tpu BO3MOXHbBIX MPOrHo3a MoAenu 414 of4HOro npuMepa aKkcnepuMeHTanbHbIX JaHHbIX
24



roCT P 57639—2017

1000
800
600 -
1
400 -
200
0 T T T
500 1000 1500 2000
2

1 — Temnepartypa, °C; 2 — Bpems, C; 3 — OTHOCUTENBLHAA Pa3HOCTb, paBHas 0,36; kocuHyc, paBHbli 0,95;
4 — oTHOCUTENDBHAsA Pa3HOCTb, paBHas 0,31; KOCUHYC, paBHbli 0,93; 5 — moaenb; 6 — 3KCnepMMEHTanbHbIE AaHHbIe

PucyHok B.3 — CpaBHeHMe TeMneparyp B BepxHem cnoe B UCnbiTaHUu C OAHUM NOMELLIeHUEM
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MNpunoxexune C
(cnpaBouHoe)

Metoabl aHanusa YyBCTBUTESNIbHOCTU

CyllecTBYeT Ba OCHOBHbLIX NMoAXoAa AN NoNy4YeHUs AaHHbIX YYBCTBUTENBHOCTH:

a) f1oKanbHbie MemoOdbl, KOTOPble NPEAOCTABNAIT U3MEePEHUSA YyBCTBUTENBbHOCTU ANA onpeaeneHHoro Habopa
BXOZHbIX MapameTpoB; MpU STOM HeobxoauMo, YToObl U3MepeHMs NOBTOPHO MPOBOAUNUCH ANl pSga BXOAHLIX napa-
METPOB C Lenblo nostlydeHUs uHdopMaLun OTHOCUTENbHO obLeil Npou3BogUTENbHOCTU Mogenu. MeToabl KOHEYHbIX
pasHocTed MOTyT MpUMEeHsITb 6e3 U3MEeHEHUs] CUCTEMBI YpPaBHEHMWIA MoAenu, ofHako Tpebyetca TwatenbHbll oT6op
BXOAHbIX NapaMeTpoB AN MOMYyYEeHUs TOUYHbIX OLeHOK. [pAMble MeToAbl AOMOMHAIT CUCTEMY YPaBHEHWIA, peLUeHHYIo
nocpeAcTBOM MOAENU C UCMONbL30BAHUEM YPaBHEHUW YYBCTBUTENLHOCTU. YpaBHEHWA YyBCTBUTENLHOCTU 3aTeM pe-
LIaKT COBMECTHO C CUCTEMOW ypaBHEHUI MoAenn Ansa MnornyyYyeHusi 3Ha4eHUin YyBCTBUTENbHOCTU. Heobxoanmo BKto-
yaTb MpsAAMble MeTOAbl B CTPYKTYpPY MOXapHOW MOAenu, KoTopble peAKo AOCTYNHbI ANA YXe CYLecTBYyoWUx Moaenen
noXxapos;

b) enobanbHbie Memodbl, KOTOpLIE NPEAOCTABNAIOT U3MEPEHUSA YYBCTBUTENLHOCTH, YCPEAHEHHLIE NO BCEMY pAgY
BXOAHbIX NapameTpoB. [MobanbHele MeTofbl TPEOYIOT 3HaHUA DYHKLMIA MITOTHOCTU BEPOATHOCTEN BXOAHLIX NapaMeTpoB,
KOTOpbIE B criyYae ¢ MOAENsaAMU NoXxapos, Kak Npasuno, HEU3BECTHBI.

Haubonee npuMeHUMbIMU SABNSIOTCA NoKanbHele MeToAbl. [MobanbHele MeToabl UCNONB3YIOT B TEX CRyYasx, Koraa
n3BecTHa obnacTb BXOAHbLIX AaHHbIX, HANPUMEP B pacyeTax pucka npu noxapHo-TeEXHUHECKOM aHanuse.

[Haxe ecrnv 4yBCTBMTENBLHOCTE MOXHO ONPEAenuTb U YCTaHOBUTb pasfnnyHble METOALI €e pacyeTa, OcTaroTes npo-
BrneMbl, cBA3aHHbIe C NPOBEAEHUEM aHanusa YyBCTBUTENbHOCTU. [lanee npuBeaeH pag CBONCTB CIOXHBLIX KOMMbIOTEPHBLIX
MoZAenen, yCroXHSIOLWUX aHanma YyBCTBUTENBHOCTH:

- CYLLEeCTBYET MHOXECTBO BXOAHBIX U BbIXOAHbLIX NEPEMEHHBLIX;

- B NMOBEJeHWUN MOAENN MOTYT NMPUCYTCTBOBaTb paspbiBhI;

- CpeAU BXOAHbLIX NEepeMeHHbIX MOryT BbiTb KOPPENsLUK U CBsA3aHHbLIE C HUMKU Ge3ycnoBHble pacnpefeneHns Bepo-
SATHOCTEN, YacTo OTNMYaloLuecs OT HOPMasbHbIX;

- NPOrHO3bl MOAENW NpeAcTaBnNsT coboi HeNUHEWHBIE, MHOTOMEpHbIE, 3aBUCALLUE OT BpeMeHU (YHKLMN BXOAHLIX
nepeMeHHbIX;

- OTHOCUTENBHYIO BaXHOCTb OTAENbHBLIX BXOAHLIX MEPEMEHHbIX NPEeACTaBNAET PYHKUUA BPEMEHMU,

Kpome Toro, ypaBHEHUS HyBCTBUTENBHOCTU UMEKT aHaNorMvHbleé CBOMCTBA. B BLIXOAHbLIX U BXOAHBLIX AaHHbIX
3afiaHHol Mofenu MoryT 6biTb BpeMeHHble 0bnacTu, B KOTOpbIX BLIXOAHLIE JaHHbIE MOAENU YyBCTBUTENbHLI K BXOA-
HbIM AaHHbIM, a Takke obnacTu, B KOTOPLIX BbIXOAHbIE AaHHbIE MOAENU HEeYyBCTBUTENbHLI K OAHOMY WU TOMY Xe
napameTpy.

Mo MeHbLUelt Mepe aBa Bonpoca obLiero xapakrepa MoryT ObiTb paCCMOTPEHbI C MOMOLLbIO aHanu3a YyBCTBUTENb-
HOCTW noxapHoit Mogenu. MepBblit BONPOC — HACKOMBLKO YyBCTBUTENbHA MOAENb K TEM UMM UHBIM BXOAHBLIM AaHHBIM?
3TOT BoMpoc npeacTaenset coboit NONbITKY NOMyYnTs 06LLYI0 OLIEHKY 3HaUMMOCTU OflHUX BXOAHBLIX A@HHBIX OTHOCUTENBHO
OpYrux BXOAHLIX AaHHbIX. [Ana AaHHOro Borpoca MOXeT ObiTh BeibpaHa Hambornee wmnpokas 06nacTb BXOAHLIX AaHHbLIX
MOAEeNu, NpeacTaensaloLas coboit 0bnacTe NpumMeHeHUs mofenu. MocneayoLmMiA aHanus BeIXOAHBIX AaHHbLIX MOAENW ANS
nogo6Horo poga U3MeHeHwiA faeT npeacTaBrieHne 06 OTHOCUTENBHOW 3HAYMMOCTU STOW BXOLHOW NEepeMeHHoN ANns Bbl-
GpaHHbIX BLIXOAHBIX AaHHbLIX. Takol aHanu3 aaet o6LLyo KapTUHY NOBeAEHUS MOAENH.

Bropoii Bonpoc — HacKonbko TOMHO HeOBXOAUMO 3afjaBaTb KOHKPETHbIE BXOAHbIE AaHHbIe? BMecTo noHUMaHuA
obuwero noseaeHUA Mofenu, sTo nogpasymeBaeT nog coboil NONbLITKY NONy4uTh NPefAcTaBneHne O BAUAHWUM Heonpeae-
NeHHoCTeW B BbIGpaHHbIX BXOAHBIX AaHHbIX Ha BbIXOAHLIE fJaHHble Mogenu. [InsA sToro Bonpoca MoryT GbiTb U3y4eHbl He-
Gonblune OTKNOHEHUS BO BXOAHbIX AAHHLIX. ECIM KOHKPETHLIA cLieHapuit NpefcTaBnseT UHTepeC, TO MOryT GbiTb U3yYeHbI
OTKNOHEHWUSA BO BXOAHbIX AaHHbIX AN faHHOIO CLEHapusi.

CpeaHAs OoTHOCUTENbHasA pPa3HOCTb, TakuM 06pa3oM, MOXET ObiTb UcMonb3oBaHa AN XapakKTepUCTUKA YYBCTBU-
TEeIbHOCTU MOAENMN NPU CpaBHEHUN OTAENbHbIX BXOAHBIX U BEIXOAHBIX AaHHbIX.

Ha pucyHke C.1 npeagctaBneHa NOBEpPXHOCTb OTKIIMKA ANS MOAENMU noxapa, AeMOHCTPUPYIOLWAA BO3AEUCTBUE U3-
MEHSIOLWENCS MOLWHOCTU TEMNOBLIAENEHUS] U pasmepa BEHTUNSILUOHHOTO OTBEPCTUSI HA TeMnepaTypy B BEPXHEM Croe.
3aecb NpeAcTaBneHo BAUSHUE MAKCMMarbHON MOLHOCTY TEMMOBLIAENEHUS U HANM4YUe BEHTUNALMOHHOIO OTBEPCTUA (B
nomeLLeHUN BO3ropaHnusa) Ha MakcumaribHylo TeMnepartypy B BEpXHeM crioe. Ha flaHHOM pucyHKe dhaKkTU4deckue pacqeTsl
MOAENU HOPMUPOBaHELI NO 3HaYEHUsIM 6a30BOro cLUeHapus, Kak NokasaHo Kpy>XKaMu, HanoXeHHLIMU Ha NOBEPXHOCTb CET-
KW, CreHepUpOBaHHOW CrnaikHOBOW UHTeponsauuein Mexay ToukaMu AaHHblx. [pu B3rmnsige Ha NOBepXHOCTb CETKW CTaHO-
BWUTCA ACHO, YTO MOLLHOCTb TENSIOBLIENEHUsT OKa3blBaeT bonbliee BO3feNCTBUE HA MaKCMMarbHYO TeMNepaTypy, Yem
LUMPUHA BEHTUNALNOHHOIO oTBEpCTUS. [oka ropeHne He orpaHUIMBaETCA KUCITOPOAOM, TeHAEHLMU, BUAUMbIE Ha NOBEpX-
HOCTW, COOTBETCTBYIOT OXMAAHUAM: TEMNepaTypa NOBLILLIAETCA C POCTOM MOLLHOCTU TEMMOBLIAENEHNUA U NOHWXKAETCA C
yBenuMYeHWeM WUPUHLI BEHTUNSILMOHHOTO OTBEPCTURA. BnnsHWe Kak MOLLHOCTU TEMSOBLIAENEHUS, Tak U BEHTUNALUOHHOTO
oTBepcTUsA, 6e3ycnoBHO, He ABMAETCS NTMHEWHBIM.
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A — HOpMUPOBaHHasA NUKOBasi TeMNepaTypa; B — HOPMUPOBaHHAA LWMPUHA BEHTUAALIMOHHOIO OTBEPCTHS;
C — HOPMMpOBaHHasA CKOPOCTb TENSIOBLIAENEHNUA

PucyHok C.1 — NoBepXHOCTb OTKINMKA NOXapHOW MOAENW ANA XapaKTEPUCTUKKN YYBCTBUTENLHOCTU MOAENHM
npyu CpaBHEHUN OTAENbHBIX BXOAHBIX U BbIXOAHBIX AAHHbIX

BosgeiicTBUe N3MEHeHMs1 CKOPOCTH BbiAeNeHus Tenmna u pasmepa BEHTUNSILMOHHOIO OTBEPCTUA Ha Temneparypy
BEPXHEero crosi.

UucneHHble MeToabl Obinu pa3paboTaHbl Ans onpeAeneHusl YyBCTBUTENBHOCTU CIIOXKHbLIX MoAenei npu Heobxo-
AVMOCTU ONTUMU3UPOBATL BLICOPKY, T.€. B TEX YCNOBUSX, KOIZ1a PacyeTHOE BPeEMsl UMEET peluaollee 3HayeHue, U Mac-
WTabHble BbIMUCIIEHUS, TakMM O0Opa3oOM, CTAHOBAITCA UpEe3MEPHO AoporuMu. MHorMe BaxHble NPUMEHEHUA B NOXaPHO-
TEXHUYECKOM aHanuse npeAcraBeHb! 4OPOrMMU B BbIMMGITUTENIbBHOM OTHOLLEHUM MOAENbHBIMWA YPaBHEHUAMU, Hanpumep
ypasHeHusmn Hasbe-CToKCa Ansi NOTOKOB XMAKOCTM U APYTUX YpaBHEHWUA nepeHoca, BonbWMHCTBO M3 3TUX AOPOrUX
CHUCTEM pacyeTa B 3HAYUTENbHOW CTeneHn HENMMHERHbL. [1onycTMMO NpUMeHeHne NMHERHbIX NPUGKEHUA, NPUBEAEHHbIX
B FOCT P 54500.3 [5], oAHaKo pesynbTaTthli MOTYT ObiTh HEHAAEXHLIMK, W, CIE0BATENbHO, PEKOMEHAYETCA UCNONL30BAThL
MogenupoBaHume mMetoaom MoHTe-Kapno, Hanpumep npeanoxeHHoe B aononHenuu 1 k FTOCT P 54500.3.1 [6]. Takue
MOZENU YCNELLHO NPUMEHSINIUCL K MOAENSIM NoXapa ANs aHanu3a YyBCTBUTENbHOCTU, 0COOEHHO K 30HHbLIM moaensm. Of-
Hako metoabl MoHTe-Kapno ocHoBaHbl Ha 6OMbLLOM KONMYECTBE OLIEHOK MOAENW U TEM CaMbIM HE UMEIOT NPaKTU4ECKOro
npumeHeHus. B pesynbrare coobLUeHns1 O HEONPEAENEeHHOCTU B M3MEPEHMSIX NOCPEACTBOM AOPOIvMX B BbIMUCITMTENbHOM
OTHOLLEHUM MOAENSAX, Kak npasumno, Nubo oTcyTcTBYIOT, MMB0 OCHOBaHbI HA rPy6bIX NpubnmkeHusix. by NPUHATLI anb-
TEepHATUBHbIE METOAbI MO CHIMKEHUIO KONMUUECTBA BLIMUCTIEHWUI (METOALI BbIDOPKHU).

B uensx nokanbHOW OLEHKU ANS MHOTUX METOA0B BbIGOPKU YCTaHOBMEHLI CneLuanbHble TpeDOBaHUs, orpaHUYEHUs
MnU JonyLIeHUs (BXOAHbIE AaHHbIE AOMKHbLI ObiTb HE3ABUCUMbIMU, BbIXOAHAS BENUUMHA MOXET UMETH NOKanbLHoOe npu-
GrivkeHue Kak NnornmHoMmanbHas hyHKLMS BXOAHBIX BENWYMH), KOTOPbIE MOTYT OrpaHM4YuBaTh UX npumMeHenue. [ins Toro
4TOOLI CNPABUTLCA C TPYAHOCTSIMU B OLIEHKE YYBCTBUTENBHOCTU C YY4ACTUEM HENUHENHbIX AOPOr1X B BbIMUCITMTENBHOM
OTHOLLEHUN MOAENEN, B HACTOSILLIEE BPEMS UCMONb3YIOT ABA OCHOBHBIX NOAX0AA: METOAbI Pa3yMHON BbIGOPKM U MOpEenu-
poBaHMe 3aMelLeHUEM.

MeToabl pasymHOl BEIGOPKU, TakMe Kak MONUMHOMUANbHBIA Xaoc (pacluMpeHue xaoca BuHepa) v Bbibopka naTmHCKo-
ro runepkyba, 3HaUMTENLHO COKPALLIAIOT YMCIIO OLIEHOK (PYHKLIMIA U, KaK CNEACTBUE, BbIYMCIUTENBHbIE 3aTpaThbl, Heobxoau-
Mbl€ 4751 OLIEHKA HEOMPEAESIEHHOCTU N0 CPaBHEHUIO CO CIy4YaHON BbIGOPKOMN.

B MmozenvposaHun 3ameLleHneM JeLleBbie B BbIYMCIIUTENBbHOM OTHOLLEHNU MOZENN 3aMEHSIIOT AOPOrne Moaeny;
3aTeM UCMOMb3YIOT CTATUCTUYECKOe MOAENWPOBAHUE AnNsl yYeTa HeusbeXHbIX NMOrpeluHOCTed, BHOCUMBIX 3amMeLualo-
LWMMKN MOZENsiMU, METOAAMMU PasyMHON BbIOOPKU U MOAENMPOBaHUEM 3amellieHneM. B kavyecTBe npumepa MOXHO CO-
OTHECTU MOAENb BbIMUCIUTENBLHON MrMAPOAUHAMUKM C 30HHOW MOAENLIO, Aanee UccneaoBarb YyBCTBUMTENBLHOCTb 30H-
HOW mozenu. B aToM cnyuae UyBCTBUTENLHOCTb BXOAHLIX AAHHBIX, KOTOPbLIE NMOXOXM B 06eux Moaensx, IoMmkHa ObITb
cornacosaHa.
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B nporpamMMe no oueHke paHee BbINO yKazaHO, YTO YyBCTBUTENBHOCTL TakKe WUrpaeT BaxHy ponb. MoryT uc-
nofb3oBaTh pasfyHele NporpaMMbl Mo OLeHKe YyBCTBUTENBHOCTW MoA€ENel ¢ ucnosfb3oBaHueMm Metoaa MoHTe-Kapro n
yceueHHblIe MeTofbl BbIGOpkW. MeTofbl, NpUMeHSAeMbIe A1 NPOBEeAeHUA aHanusa YyBCTBUTENbHOCTU, HE 9KBUBANEHTHbLI B
OTHOLLEHNU OLIeHKN W pacyeTa pacxofos. Bece oHW pasnnualoTes ¢ TOUKW 3peHUst BOSMOXHOCTEW, OrpaHUYEHNI  pacyeTa
3aTpar.

OCHOBHBIMW UCNONb3YEMBIMU METOAAMWN ABNAIOTCS cCneayoLme:

- HOpManNU3oBaHHbIA KoapduuneHT perpeccun psaga SRRC, BapuaHT nporpaMmbl OLEHKU AUCNEPCUN NUHEAHOrO
HOpManu3oBaHHOro koadduuueHTa perpeccun SRC, aganTupoBaHHbIN ANS PELUeHUA HENMHERHBIX 3a4ay;

- nHaekcbl Cobons AnsA oLeHKWU NokaszaTenei 4yBCTBUTENBHOCTU NEPBOro NOPAAKA Mo KoNu4ecTsy,

- aHanu3 yyBcTBUTENbHOCTU aMnNUTyAbl ypbe FAST, B KOTOPOM MHOTOMEPHBI aHanu3 cBefieH K O4HOMEPHOIA 3a-
Aave B npocTpaHcTBe Dypbe;

- MECTHbIE NOMMHOMMWAsbHBIE CITNAXUBATENM, B KOTOPLIX aNNPOKCUMAaLIMSA MOAENU OCyLLeCTBNEHa NyTeM NONMHOMU-
anbHOro NPUBAMXEHUA K TOYKe aHanusa.
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MpunoxeHue D
(cnpaBouHoe)

MeToauka o6ecnevyeHust KOHTPOSA KayecTBa

D.1 O6wme nonoxeHus

B HacToALleM NpUnoXeHnn paccMoTpeHa METOAoNornsa obecneveHns kadecTsa B oOLEM KOHTeKCTe pa3paboTku
nporpammHoro obecrie4eHums.
Mpouecc oueHku npeacTasneH Ha pucyHke D.1 (cm, Tarke 5.6) s D.2—D.6.

OnpegennTb 3a4a4mn OLEHKN )
YcTaHoBUTL
TpeboBaHus OnpepenuTb TUNbLI NpoaykTa(oB) )
K OLEHKe
YKasaTb Ka4eCTBEHHYI0 Moaernb )4-——— 9126-1 XapakTepuCcTuKM Ka4ecTsa
BuIGpaTb METpUKU XapakTepucTuk ]4____
KasecTsa 9126-2 BHelwHWe METPUKK
na‘:,Kaa;:;;b, OnpepnenuTb ypoBHM OLIeHKU 9126-3 BHYTpeHH1E MeTpUKN
METPUK XapakTepUCTUK KauyecTBa
OugHKn 9126-4 MeTp1KM B MCTION30BaHUMN
OnpeaenuTb KPUTEPUM OLIEHKU J 9126-4 Moaynu oLieHkn
Paccuntatb ( YcTaHOBUTbL YPOBHU
OLIGHKY L OLIeHKM METPUYECKMX NapaMeTpoB
y
M3mepuTb xapakTepucTuku )
Bbt')nonH"Tb CpaBHUTBL C KpUTEPUAMU )
LIeHKY
OueHUTb pesynbTarThbl )

PucyHok D.1 — Ouarpamma cornacHo FOCT P UCO/MOK 25040 [8]

D.2 OnpepeneHue TpeGoBaHUIi OLEHKK

D.2.1 OnpeaeneHue uenu oueHKn

Llenb oLeHKM NporpaMMHOro NpoAyKTa 3aknoyaeTcs B CpaBHEHUW KadecTBa NporpaMMHOro npogykra ¢ Tpebosa-
HUSMU K Ka4eCTBY, KOTOpble OTpaXatoT NOTPeBGHOCTH Nonb3oBaTens, Unu gaxe B BeiGope NporpaMMHOro Npogykra nyteM
CpaBHEHUs pa3nUYHbIX NPOrpaMMHBIX MPOAYKTOB, UMK B KNnaccudukaLmm NpoayKTa B COOTBETCTBUN C €r0 KOHKYPEHTaMU.
Ota obwas uenb MoxeT BbITb 6onee TOUHO U3NOXKEHa MPYU PacCCMOTPEHNUM BOMPOCa C TOHYKW 3PEHUS OLEHKM MPOrpaMMHOro
npoaykTa, Hanpumep npuobpeTeHus, B npoLecce pas3paboTku UNK B YCIOBUAX 3KCMyaTaLuu.

D.2.2 ipeHTUcpUKaLMA TUNA NPOrpaMMHONM NPoAYKLUMU, NoANeXallei oLueHke

Tun nporpamMMHOro NPoAyKTa OLEHUBAKOT B 3aBUCUMOCTY OT 3aJa4u oLeHKW. B nepByto ovepenb NpoU3BOAALLMIA OLIEHKY
JOJDKEH KnaccudmumpoBaTs NporpamMmMHble NPOAYKTHI, NOABEPraeMble OLEeHKe, kak MPOMEXYTOUHbIE (B MPOLECCe XMU3HEHHOTO
Lukna pa3paboTku) unu KoHedHble. OLeHBaeMble NporpaMMHbIe NPOAYKTEl MOrYT BbITb U3MePEHbI C MOMOLLbIO:

- BHELLHWUX METPUK XapaKTepUCTMK KauyecTBa, korga nporpamMmMHbIi MPOAYKT ABMAETCS YacTbHo LIENoi cucTemsl anna-
paTHoro/nporpaMMHoOro o6ecneyeHus, HaxoasLeca B yCroBUAX aKcnnyaraumu,
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- BHYTPEHHUX METPUK XapaKTepUCTUK KayecTBa, KOTOpble MOryT NPUMEHATb ANA U3MEPEHUSA BHYTPEHHUX CBOICTB
nporpammHoro obecriedenus (Hanpumep, cneyuduKaLn Unm UCXO[HOro Koaa),

- METPUK XapaKTepUCTUK KayecTBa MpU NPUMEHEHUM, KOTOpble U3MepAloT aPPEKTUBHOCTb UCMONb30BaHUA Npo-
rpaMmMHoro obecneveHns B 3agaHHOM cpeae.

D.2.3 Cneuundukaumua KauecTBeHHON Moaenu

KayecTBeHHasi Mmogenb, BelbpaHHas Ansi oUeHKU, NpeacTaBnsaeT coboit obpasey ansa onpefeneHus TpeboBaHuii k
nporpamMmHomMy obecneveHuto, Ha gaHHOM aTane oLeHKM yka3aHbl TpeboBaHUA K COOTBETCTBYIOWUM KaYeCTBEHHLIM Xa-
pakTepucTukam, npueegeHHbIe No NOPsiZIKy B COOTBETCTBUMU C NOTPEGHOCTAMM Monb3oBaTens.

D.3 Cneundoukaums oueHKu

D.3.1 Bbi6op MeTpUK XapaKTepuCTUK KauecTBa

KonnyecTBeHHas crneuudukauma U uaMepeHne TpebGoBaHMIA K KavyecTBy NporpaMMHOro NpoaykTa MoryT GbiTb
npoBefeHbl TOMbKO C MOMOLLbIO METPUK XapaKTePUCTMK KadecTBa, KOTOpble CBA3aHbl ¢ OXWAAeMbIMU Ka4yeCTBEHHbIMU
XapaKkTepucTukamu.

MeTpuku xapakTepucTuK KadecTBa MoryT ObiTb CreAyoLLMX TUMOB:

a) BHYTPEHHUWE, HanpUMep CBA3AHHbLIE C apXUTEKTYPOW NporpaMMHOro NpoAyKTa 1 No3sonsaoLwWue NporHo3nMpoBaTh
Ka4yeCTBO KOHEYHOro NPoAYKTa,;

b) BHelWHWe, Hanpumep, nogaatomecs U3MepeHuto, Korga NporpaMMHbIA NPOAYKT HAaXOAUTCS B SKCIyaTaLuu,

C) METPUKU Ka4ecTBa NpU NPUMEHEHUN, AT OLIEHKW pe3ynkTaToB UCTONb30BaHUSA NPOrpaMMHOro NpogykKTa.

Bei6op ncnonb3yeMelx nokasaTesieil BO BpeMs OLEHKM NPOrpaMMHOro npogykra 3aBUCUT OT LiENM OLEHKM, BbIGpaH-
HbIX Ka4eCTBEHHbIX XapaKTepUCTUK U OT TOro, HACKOILKO MPOCTO U SKOHOMUYHO NMPUMEHEHWe n3MepeHuid. MeTpuku, mc-
none3yeMble s CpaBHEHNS, TaKkKe AOMKHbI ObITb 3HAYUMbLIMM M OCTAaTOMHO TOYHBIMU, YTOOLI 06ecneyYnTb JOCTOBEPHbIE
CpaBHEHUS. OTO O3HAYaET, YTO UIMEPEHUSA AOIMKHbLI ObITb OOGBLEKTUBHBEIMU, OCHOBaHHBIMU Ha OMbITE, NPOBEAEHHBIMU C
1cnonb3oBaHWeM 4eACTBUTENBHOW WKanbl U BOCNPOU3BOAUMBIMU.

D.3.2 OnpeaeneHune ypoBHeW rpagauum Ansi METPUK XapaKTepUCTUK KayecTBa

Ana kaxgoi BolOpaHHO MEeTPUKN XapaKTepUCTMK KayecTBa AOMKHblI OblTb onpefeneHbl peNTUHIOBbIE 3HaYe-
HWS MO COOTBETCTBYIOLLEl LUKane, Ha KOTOPOIiA ykazaH TpebyeMblil ypoBeHb M3MepsieMoro napameTtpa. Ha npuHaToi
WwKane MoryT 6biTb yKasaHbl npegensl ANs Kaxaoro napameTpa, onpeaensiowjue cTeneHb COOTBETCTBUA, Hanpu-
Mep HefoNnyCTUMBbIA, MUHUMarbHO JOMYCTUMbIA, NpUEMEMBIA AN LeneBoi obnactu saHa4yeHWin Ny NpesbliLaKLWNiA
TpeboBaHus.

D.3.3 OnpepgeneHune KpUuTepueB OLEHKH

KpuTepuun oueHku He TpebytoT B 06a3aTeNlbHOM NOpAAKE CyMMUPOBAHUA 3HAYEHUA U3MepeHUid, YTobbl MonyyYnTb
YHUKanbHbIA NoKasaTens, NpeacTaBNAoWuiA Ka4ecTBO NPOrpaMMHOro NPOAYKTa, NOCKOMbKY KayecTBO XapaKTepusyerca
cobrofeHneM ycTaHOBMNEHHbIX TpeGoBaHuil. Takum obpasoMm, CTOMMOCTb U pexum paboTbl MOryT 6biTb nogobpaHbl k
KakgoMmy ycTaHOBNeHHOoMY TpeboBaHUio 1 ero n3amepeHHOMY 3HadYeHuro. Koraa npoLece oLeHKU MCNonb3yoT Ans Beibopa
onpeAeneHHoro NporpaMMHOro npogykra, MoxeT noTpeboBaTbes cosfaHne Mogenu, NpeAcTaBnswoLWen BocnpuHumae-
MY KOMMEPYECKYH LIEHHOCTb KaXAoro nporpaMMHOro NPoAyKTa No U3MepeHHBIM 3Ha4YeHusaM, ¢ Uenbio obecnedeHns
Gonee 06LEKTUBHOIO CpaBHEHMSI.

D.4 Pacyet oueHKun

[okyMeHTUpoBaHWe METOAOB OLIEHKW U CO3AaHne NnpoekTa nnaHa TpebytoT peLlleHns 3agav, Takux Kak:

- TEXHUYECKNE OrpaHNYeHuns], CBA3aHHbIe C U3MEPEHWUSMU UMK BepUdmKaLeis,

- METOAbI OLEHKUN ANSA KaX0oro N3aMepeHns unu sepuduKkaLmn, KoTopble nogexar 40oKyMeHTUPOBaHMIO,

- WAEHTUDUKALMSA NPOrpaMMHBIX CPEACTB, MCNOMb3yeMbIX AR U3MEPEHUN;

- MO EHTUDUKALMA KOMMOHEHTOB MPOrpaMMHbIX MPOAYKTOB, H& KOTOPbIX AOMKEH ObITb MPUMEHEH AaHHbI METOZ;

- cneyunduKaLmMs UHTepnpeTaLmmu pesynsraTos, Npu Heo6XoAUMOCTH;

- onucaHune okpyatoLLei cpefbl.

OnTuMU3aUmns NnaHa OLEeHKW, peluatoLlero Takue BOMpockl, Kak NpoBepKa npoekTa nnaHa oueHKkn ¢ Lenbio nabe-
XaTb AyOnupoBaHua AeACTBUI NMLa, NPOBOASILLETO OLIEHKY.

MnaHupoBaHWe AENCTBUIA NO OLIEHKE C YHETOM UMEIOLLIMXCSA PECYPCOB [N pelleHNs BOMPOCOB, TakuX Kak:

- U3MepeHue 1 pacnpeaeneHne nopsaKka 3annaHMpoBaHHbIX AENCTBUA, a TaKkke UX YYeT;

- rpadmK JOCTaBKWU NPOrpaMMHOro NPoAyKTa U ero KOMNOHEHTOB;

- B3aUMoAeiCcTBE MeXAY NNLOM, NPOBOASALLMM OLIEHKY, U pa3paboTynkom,

- oBecneyeHune focTyna k MectTam pa3paboTku U aKcrnyaTaLum.

MpumMeyaHue—ITlpu NogroToBKe NiaHa oLEHKN pekomMeHayeTcs BocnonbaoBaTbes FOCT P MCO/MIK 25040,
Ans Toro YTobkl NonyunTh Gonee WMpoKoe NpefcTaBneHne o JaHHOM BOMpPoOCe.

D.5 BbinonHeHue oueHku

D.5.1 UamepeHue
BbibpaHHble METPUKU CriefyeT NPUMEHSTb K NPOrpaMMHOMY MPOAYKTY, YTO B pesynsTaTe NO3BOUT MOMYYUTh 3Ha-
YeHUs Ha LLKane MeTPpUK.
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D.5.2 CpaBHeHMWe ¢ KpUTepusammn

M3mepeHHbIe 3Ha4YeHNSA CpaBHUBAIOT C KPUTEPUAMM, YCTAHOBNEHHBIMU B cneludukaLumn. [Ana nuamepeHnin KoHe4Ho-
ro NpofyKTa 3Ha4eHUs CpaBHUBAIOT C LieNeBbIMU 3HaYEHUAMU.

N3MepeHHble 3HaYeHWS JOMKHbI UCNONb30BaTh, YToBLI onpegenuTb:

- K&K bl HeJOCTaTOK MPOrpaMMHOro NPOAYKTa U cnocob ero ycTpaHeHus;

- Nto6ble AOMNONMHUTENBHBIE OLEHKU, HeobXohuMble 4NA yCTpaHeHUs ntobbiX BhISBMEHHbLIX HEOCTaTKOB; [ OMOMHU-
TeflbHasa oLieHKa MOXET, Hanpumep, NoATBEPAUTE OTCYTCTBME HEAOCTATKOB, MU UCMONB30BaTLCA AN BepudukaLmm npa-
BWIBHOM M MpUeMnemoii Npon3BoAUTENBHOCTH CUCTEMBI MPOrpaMMHoOro obecnedeHns cpasy nocre Toro, kak B Hee 6binn
BHECEHbl U3MEHEeHUs ANA UCnpaBneHns HeoCcTaTKoB,;

- CTOUT N OrpaHNYMBaTbL MU KOHTPONMPOBATE UCMOMb3OBaHWE NPOrPaMMHOro NpPoayKTa 1, B AAHHOM criyyae, Bo3-
[eCTBYET NN orpaHu4eHne, HanpuMep, Ha obsasaTeneHble TpeboBaHWsA, TpebyeT MM OHO AOMOMHWUTENbLHOW paboThl no
OLIEHKE WKW BO3[eiCTBYET Ha XxapakTep NPUMeHEeHUs, BrogxeT unu pexum paboTsl;

- ntoBble UCKIYEHNsA 13 0BnacTh NPUMEHEHUS OLEHKU W/UMK orpaHWYeHUs No pesynsrataM ANs Kax[on OLEeHKK,
Takve Kak: «B faHHy oLeHKy He BXOAMT NOoAPOo6HLIN 0630p dYHKLWOHaNBHLIX BOZMOXHOCTEH NMporpaMMHOro NpoAyKTay,

- 06beAnHEHHbIe pe3ynkTaThl BCEX MEPONPUSATUI MO OLeHKe, YToObl MpejocTaBuTh 06LWMIA BbIBOA MO OLEHKe npo-
rpamMMHOro nNpoayKTa.

D.5.3 OueHka pesynsraTtoB

Mpu ocyLLlecTBNEHNN AeATENLHOCTU MO OLEHKe CYMMUPYHT Habop pacyeTHbIX 3Ha4YeHWit 1 hopMUPYIOT NOnoXe-
HWe O CTeneHu, B KOTOPOW MpOrpamMMHbIi NPoAYKT oTBevaeT TpeboBaHuAM KadecTBa. [JaHHY WTOrOBYHO OLIEHKY 3aTeM
CpaBHUBALOT C APYrMMU acnekTaMmun, TakuMU Kak BpeMs U CTOMMOCTb. HaKkoHeL, Ha OCHOBe YnpaBreHYecKUX Kputepues
NMPUHUMAIOT NOSOXUTENBHOE UMK OTpULaTeNbHOE pelleHne OTHOCUTENBHO NPUMEHEHUs NporpamMMHoro npoaykra nuéo o
€ro BbINyCKe UMW OTKa3e oT BhiMNycKa. PesynsraTbl OLEeHKW BIIWSAIOT Ha onpeferieHHble LWary XXM3HEHHOro Lukna paspaboTku
nporpaMMHoro obecrneyeHns: HanpuMmep, «4omMxHel M TpeboBaHUsA BbITb U3MEHEHBI UM HeoBXoAUMbI I AONONHUTENb-
Hble pecypchl AN npolecca pa3paboTkn?»

CaenaHHble BbIBOA bl 0OBACHAOTCA ABYMSI B3aMMOZ OMOMHSAOLWMMMY NOAXOAaMM:

a) nyTem opmanuaaLum BLIBOAOB, UCMOMb3YS «MONOXKEHWE O COOTBETCTBUN TpeboBaHUAMY», KOTOPOE Pa3bACHSAET,
Kakvm o6pa3oM BLINOMHEHO kaxaoe TpeboBaHue;

b) NpUHATUA OKOHYaTENbHOro peLleHUst OTHOCUTENbHO UCMOMB30BaHUA NPOrPaMMHOIO NPOAYKTa U PacCMOTPEeHUNA
BO3MOXHbIX ansTepHaTVB: HanpuMep, ecrv NporpaMMHbIi NPOAYKT He oTBeYaeT TpeboBaHUAM 3akasquka, paccMaTpuea-
eTcs Bonpoc 06 N3MEHEHUN NPOAYKTa UK U3MeHeHUn TpeboBaHuii.

D.5.4 [pyrue acnekrbl

Jlnuo, npoBogsiLLee oLeHKY, HeCeT OTBETCTBEHHOCTL 3@ BbIBOALI MO OLEHKE, O HAKO OHO Brpase NPoU3BOAUTL OKOH-
YaTenbHYH OLEHKY, TOMbKO €Crn 3TO yKa3aHo B cneLudmnkaLlm oleHkn. OUeHLMK, Kak NpaBuno, NpeAoCTaBIIsAeT 3aKkasin-
Ky OTYET Mo OLeHKe, KOTOPLIA MOXET CoflepXaTb onpefeneHHbie 3akmnio4eHns, Nocrne Yero 3aKka3ymk 3aBepLUacT OLeHKY Ha
OCHOBeE fjaHHoro otyeTa. 3TO 06YCNOBMNEHO TEM, YTO OKOHYaTENbHas OLieHKa MOXET YUUTLIBATEL CTpaTerniyeckme peLueHus
opraHusaLum, Takue Kak CTOUMOCTb, U3MEHEHUS, HeobxoauMble AN peanusaunu, U Bpems NoCcTaBKy.

D.6 Mpumep pykoBoacTtBa (cornacHo FOCT P UCO/MIK 25040)

D.6.1 BbiGop MeTpUK XapaKTepUCTUK KayecTBa U KpUTEepUeB u3MepeHust

OCHOBHbIE KPUTEPUM, MO KOTOPLIM AenatoT BbIBOp METPUK XapaKTEPUCTUK Ka4eCTBa, 3aBUCSIT OT KOMMEpPYECKMX Lie-
neil nporpamMMHoro npoaykra U notpebHocTeit oueHwmka. MoTpebHocTn 0603HaYeHB KPUTEPUAMU U3MepeHUid, Moaens,
npusegeHHas B FOCT P MCO/MSK 25040, nopaepuBaeT pasnuyHbie BUAbLI OLEHOYHLIX TpeboBaHuii, Hanpumep:

- nonb3oBaTeNlb UN ero opraHusauna MoryT oueHWBaTb NPUroAHOCTL NPOrpaMMHONO MPOAYKTa C TOMKU 3peHus
METPWK XapaKTepUCTUK Ka4yecTBa NpWU NPUMEHEHNM;

- MoKynaTenb MOXET OLUeHUBaTL NPOrpamMMHbIiA NPOAYKT NO HOPMaTMBHBLIM 3HAYEHUAM BHELLHUX U3MEPEHUI (OYHK-
LMOHANBHOCTH, HAAEXHOCTU, NPUFOAHOCTU N 3PDEKTUBHOCTU UNKU Ka4ecTBa NPU NPUMEHEHWH;

- Lo, OCYLLIECTBAAOLEE TEXHUYECKYIO NOAAEPXKKY, MOXET OLieHMBaTL NPOrpaMMHbIA NPOAYKT C NOMOLLbIO METPUK
XapakKTepucTUK KayecTBa ANA KCNNyaTaLUNOHHON HaAEXHOCTH,

- NULIO, OTBETCTBEHHOE 3a BHeApeHne nporpaMmHoro obecneyeHnss B pasnnyHon cpefie, MOXET OLEHMBaTb Npo-
rpamMMHBIA NPOAYKT C MOMOLLbIO METPUK XapaKTepUCTUK KayecTBa NopTaTUBHOCTY,

- pa3paboTunK MOXET OLEeHMBaTb NPOrPaMMHbIFA NPOAYKT NO HOPMATUBHLIM 3HAYEHUSIM C MOMOLLBIO BHYTPEHHUX
n3MepeHuid No6oIN U3 Ka4eCTBEHHbIX XapaKTEPUCTHUK.

MpumMeyaHune— TpeboBaHUA U PyKOBOACTBO MO BbIGOPY METPUK XapaKTEPUCTMK KayecTBa U KPUTEPUEB U3-
MepeHus Ans OLEHKU NporpammHoro npoaykta npuseaexsl B FOCT P MCO/M3IK 25040.

D.6.2 YpoBHM paHXMpPOBaHUA ANA METPUK XapaKTepUCTUK KauecTBa

N3MepuMble xapaKTepucTUku MOryT GbiTb KONMYECTBEHHO ONPEAENEHBI C UCTIONB30BaHUEM METPUK XapaKTEPUCTUK
KauyecTBa. Pesynbrar, T. e. UaMepeHHOe 3Ha4YeHne, oTobpaxeH Ha Wkane. [laHHoe 3HayeHne caMo Mo cebe He NokasbiBaeT
ypOBeHb COOTBETCTBUA TpeboBaHWAM. [Ans aTol Lienm HeobxoanMo pasaenuTh LUKany Ha obrnacTu, COOTBETCTBYOWWE pas-
TNIWYHBIM CTENEHAM YAO0BNETBOPEeHUA TpeboBaHWiA, Hanpumep:

- AleneHune WKanbl Ha [iBe KaTeropuu — Heyf 0BNETBOPUTENBHO U YA 0BINIETBOPUTENLHO;
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- leneHne LWKanbl Ha YeTblpe KaTeropum, orpaHnYeHHbIe TEKyLLUM YPOBHEM CYLLECTBYIOLLIEro UMK ansTepHaTUBHOroO
NPOAYKTa, HauXyALLUMM Crlydaem U 3anfaHnpoBaHHbLIM YpoBHEM. TeKyLnii YpoBEeHb YKa3blBatoT € LieNblo KOHTPOms Toro,
YTO HOBas CMCTEMa He YCTyMnaeT CyLLecTBYILLIEN cucTeMe. 3annaHnpoBarHbii YpoBeHb NpefcTaBnseT cobon 3HadeHue,
KOTOpOE CYMTAEeTCH JOCTWKUMBIM C YYETOM UMEIOLLUXCA PecypcoB. YpoBeHb HauxyfLlero criy4as onpefenseT rpaHuly
npveMnemMocTyi NPOAYKTa ANA NONb30BaTEeNs B TOM criydae, ecniu NPOAYKT He BbINOMHAET TpeboBaHuii 3annaHupoBaHHoro
YPOBHS (CM. pucyHok D.2).

\
. = [peBbilwaeTr Tpe6oOBaHNSA
MnaHupyeMmbiii
ypOBeHb
MNamepeHHoe e
3HaveHue =1 O6nacTb LenesbIX 3Ha4YEHWUN > VIOBNETBOPUTENLHO
Tekywmin
YPOBEHb
1 MuHumanbHoe NpUHATOE 3HaveHne
Hamxypgwmin = p
c.nyqa|7| —
— Henpuemnemoe 3HayeHue > HeynoenersoputenbHo
o
MameputenbHas Lwikana YPOBHU OLIGHKN

PucyHok D.2 — YpoBHU paHXupoBaHUs METPUK XapakTEPUCTUK KadecTBa

D.6.3 MeTpuKu XxapaKTepuUCTUK KauecTBa NS OLleHKN: YCTaHOBKA KpUTEpUEB OLIEHKH

CneuudmkaLum TpeboBaHWii K Ka4ecTBy NporpamMHoOro obecneyeHnsa AoMmkHeLl 6bITb onpeaeneHtl ¢ NOMOLLBIO CO-
OTBETCTBYIOLLEN, YETKO OMNPEeAeneHHon Mofenn KavecTBa. [na aToi Lenu cneayeT UCnonb3oBaTb MOAENb KavecTBa U
onpegeneHus, npusegeHHas B FOCT P MCO/MOK 25040, ecnn HET HE06XOAMMOCTU UCNONb30BaTb APYryo MOAEND.

[ns oueHKM kadecTBa NpojykTa HeobX0AMMO CYMMUPOBAaTb Pe3ynbraThl OLEHKW pasfinHbIX XapakTepucTuk. Ans
3TOI Uenu nuuo, npoBogsluee OLeHKY, AOMKHO MOArOTOBUTL MPOLEAYPY C OTAENbHBIMUA KPUTEPUAMU ANS pPasfUYHbIX
XapaKTepUCTUK KavyecTBa, KaAbliA M3 KOTOPbIX MOXET OblTb YCTAHOBMEH B COOTBETCTBMU C OTAEMbHBIMU MogxapakTe-
pUCTUKaMU, UMK B3BeLLeHHOW KOMOUHaLUMen noaxapakrepucTuk. JanHasa npoueaypa, Kak npasuno, BrkN4vaer B ceba n
Lpyrvie acnekTbl, Takne Kak BpEMS 1 CTOMMOCTb, KOTOpPbIe BHOCAT CBOM BKI1aZ B OLEHKY Ka4ecTBa NPorpaMMHOro npogykTa
B KOHKPETHOW cpeae.
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MNpunoxenue A
(cnpaBouHoe)

CBeZieHUs O COOTBETCTBUMU CChISIOYHLIX HALMOHANBHBIX U MEXrocyAapCTBEHHbLIX CTaHAAPTOB
MeXAYHapOoAHbIM CTaHAAPTaM, MCNONb30BaHHbIM B Ka4eCTBe CChINTOYHbIX
B NPMMEHEHHOM MeXayHapoAHOM CTaHpapTe

Tabnwuya OAA1

0O60o3Ha4YeHNe CCbINIOYHOro

HauuoHanbHoOro, CTeneHb 0O603HaYeHNe N HaMeHoBaHWe
MEXrocyAapCTBEHHOTO COOTBETCTBUSA MeXAYHapoAHOro cTaHAapTa
cTaHaapTa
FOCT 28195—89 NEQ ISO/IEC 25000 «lNpoekTupoBaHue cucteM U paspaboTka NporpamMmmHOro

obecneveHnn. TpeboBaHuUA K KavyecTBY CUCTEM W NPOrpamMMmHOIO
obecneveHnsa n ux oyeHka (SQuaRE), PykoBogcTBo»

MOCT P UICO/MBK IDT ISO/IEC 25010:2011 «CucTeMHas W nporpaMMHas WUHXeHepus.
25010—2015 TpeboBaHMA U OUeHKa KayecTBa CUCTEM U NPOrpaMMHOro obecneveHus
(SQuaRE), Mogenu ka4ecTBa cucTem M NporpaMMHoOro obecneyeHus»

MOCT P UICO/MIK IDT ISO/IEC 25040:2011 «[lpoekTupoBaHume cuctem U paspaboTka
25040—2014 nporpaMMHoro obecneyeHus. TpeboBaHWA K KavyecTBY CUCTEM U

nporpaMMHoro obecneyeHus u nx oyeHka (SQuaRE), Mpouyecc oLeHKu»

MpumMeyaHune—B HacToswWwe Tabnuye ucnonb3oBaHbl cneaylowue ycnoBHble 0603Ha4YeHUs cTeneHn
COOTBETCTBUA CTaHAAPTOB:

- IDT — naeHTUYHbIE CTaHAapTHI;

- NEQ — HeokBMBaneHTHblE CTaH[apThHI.
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ISO/TS 16733:2006 Fire safety engineering — Selection of design fire scenarios and design fires (Moxap-
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