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MNpegncnosne

1 NOArOTOBJ/IEH O6uwecTBOM C OrpaHU4YeHHOl O0TBETCTBEHHOCTbH «CUTUC» (OO0 «CUTUC») Ha
OCHOBE COOCTBEHHOIO NepeBoa Ha PYCCKWIA A3blK aHINMOA3bIYHOW BEPCUN CTaHAapTa, yKasaHHOro B nyHkTe 4

2 BHECEH TexHunyeckum KomMuteToM no ctaHgapTusauum TK 274 «MoxapHas 6e30nacHOCTb»

3 YTBEPX/EH W BBEAEH B IENCTBUE MMpukazom defepanbHOr0 areHTCTaa No TeXHUYECKoMy pe-
ryIMpoBaHuio 1 MeTposiornm ot 5 ceHtabpsa 2017 r. Ne 1009-cT

4 HacToswwmii cTaHAapT ABNsSeTcAa MOANGMLMPOBAHHBIM MO OTHOLLEHMIO K MEXAYHAapPOAHOMY CTaHAap-
Ty NCO 16730-1:2015 «[MoxapHo-TexHuyecknii aHanus. MNpoueaypbl 1 TpeboBaHua K Bepudukalun m Ba-
nupauun metofos pacuyeta. Uactb 1. O6wme nonoxeHus» (ISO 16730-1:2015 «Fire safety engineering —
Procedures and requirements for verification and validation of calculation methods — Part 1: General». MOD)
nyTeM M3MeHeHus oTAeNbHbIX pas (C/10B, 3HAYEHWUN, NnokasaTeneit), KOTopble BblAe/IeHbl B TEKCTE KYPCUBOM.

HanmeHoBaHMe HacTosLLero ctaHjapTa U3MEeHEeHO OTHOCUTESIbHO HaMMEHOBAaHUSA yKa3aHHOro Mexay-
HapoaHoro ctaHaapTta Ans npueegeHus B cootBetcTBue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBefleHnst 0 COOTBETCTBMM CCbIJIOYHbIX HALMOHA/IbHBLIX CTAHAapPTOB MeXAyHapoAHbIM cTaHgapTam,
MCMO/Ib30BaHHbIM B KAYeCTBE CCbIIOYHbIX B NMPUMEHEHHOM MEeXAYyHapOA4HOM cTaHgapTte, npusBefeHbl B A0-
NOJIHNTE/IbHOM NpuNoxeHun A

5 BBEJEH BIEPBbIE
6 MEPEN3OAHWE. Hoabpb 2019 r.

MpaBuna npuMeHeHNss HaCTOALWEro cTaHgapTa ycTaHoB/eHbl B cTaTbe 26 ®efopanbiloro 3akoHa
0T 29 utoHs 2015 r. Ne 162-#3 «O cTaHgapTwusauum B Poccuiickoii ®efepaunmn». ViHdopmaumsa 06 uns-
MEHEHMAX K HacToALLeMY CTaHAap Ty ny6nkyeTca B eXerogHom (Mo cocTOoAHUI0 Ha 1sHBaps TekyLero
roga) nHopmMaLnoHHOM yKkasaTene «HaumoHasbHble CTaHAapThi», a ouunanbHbli TEKCT U3MEHEHUN
1 MONpaBoK — B €XeMeCsAYHOM WHPOPMaLMOHHOM ykasaTene «HaumoHanbHble cTaHgapThi». B cnyvae
nepecMoTpa (3ameHbl) AN OTMEHbl HACTOALWEro cTaHgapTa CooTBeTCTBYyLee yBefoM/eHe byaeT
ony6/nKOBaHO B GavKalilleM BbIMYCKEe eXeMeCHYHOro MHopMaunoHHOro ykasaTens «HaunwoHanbHble
cTaHgapTbi». CooTBeTCTBYLWAasa nHpopmauns, ysefoMNeHe U TEKCTbl pasMeLlalnTca Takke B UH-
chopMaLMoHHO cucTeme obLLero nonb3oBaHna — Ha ouuranbHoM caliTe ®egepanbHOroO areHTCcTBa Mo
T exXHUYecKoMy perympoBaHuio 1 MeTPoorun B ceTu MIHTepHeT (www.gost.ru)

© CtaHpgapTuHdopMm. ochopmaerue. 2017. 2019

HacToAwwmit ctaHaapT He MOXeT GblTb MOSIHOCTHIO U/IM YaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
MPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHus 6es paspelleHust defepanbHOro areHTCTBa No TeXHNYecko-
My PerynupoBaHuio 1 MeETposIorn
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BBepeHve

Llenb noxapHO-TeXHUYECKOro aHann3a 3ak1o4aeTcsl B 0ka3aHUM NOMOLLM B AOCTUKEHUN NPUEMNIEMOTO
pacyeTHOro ypoBHS NoXapHoi 6e3onacHocTn. Kpome Toro, B HACTOSALLEM CTaHAapTe ONMCaHO MCNoIb30BaHne
MeTOAO0B pacuyeTa Ans Toro, YTo6bI:

- MPOrHO3MpPOBaTh X04 COObITWIA, KOTOpble NOTEHLMANIbHO MOTYT UMETb MECTO B C/lyyae noxapa win B
ero pesynbrare;

- OueHuBaTb BO3MOXHOCTU I'IpOTVIBOI'IO)KapHOI7I 3alnTbl NO CHMXEHUIO BO3,qu7ICTBI/IF| Heﬁj'laFOI'IpI/IHTHbIX
nocneAcTBUiA NoXapa Ha naeli, UMyLLLECTBO, OKPY>XXatoLLyo cpeay 1 Apyrme 06beKTbI.

OCHOBHbIe NPVHLUMbI, KOTOPbIE HEOH6XOAMMbI A1 06ecnevYeHnss HageXHOCTN 3TUX METOAOB pacyeTa. —
Bepucdmkalmsa n sanngauus.

B HacTosilLeM cTaHAapTe B 06LMX YepTax pacCMOTPEHbI OLEeHKa, Bepudirkaumsa 1 Baimaaums MeTogos
pacueTa NnoXapHo-TeXHWYECKOro aHam3a.

nOTEHLlVIaJ'IbeIe nonb3oBatesin MeTofoB pacyeTa U inua, OTBETCTBEHHbIE 3a NPUHATUE NONYyYEeHHbIX
pe3ynbTaToB, AO/KHbI GbiTb YBEPEHbl B TOM. YTO METOAbl pacyeta ob6ecneynBatloT AOCTATOYHO TOYHbIE NPO-
rHO3bl TEYEHUS U NOCNEACTBUIA Noxapa B KaXAOM KOHKPETHOM cryyae. B cBSi3n ¢ 4eM HeobXxoAuMMOo, YTOObI
BblOpaHHble METOAbl pacuyeTa MpoLIn Bepudmkauuio Ha npegmeT MaTemMaTuyeckoli TOYHOCTU U Banngauuio
Ha cnoco6HOCTb BOCMPOMU3BOANTL 3TW Npouecchl. TuiaTeslbHO NPOBOAUMbIM NpoLece Banvaaumm n Bepuduka-
Lun SIBNSIETCA K/IHYEBLIM 3/1IEMEHTOM 06ecrneyeHuns kauecTsa NpoAenaHHoNn paboThbl.

He cyuiecTByeT 4eTKO yCTAaHOBMIEHHOTO Tpeb6oBaHNsA K TOYHOCTW, NPYMEHUMOrO KO BCEM MeTodam pac-
yeTa. TakK Kak ypoBeHb TOYHOCTW 3aBUCUT OT Lie/IM UCNOIb30BaHNA MeTo4a pacyeTa. anHEM He BCe mMeToabl
pacyeTa [0/MKHbl JEMOHCTPUPOBATh BbICOKYH TOYHOCTb NPY HaNNMUYUK BbISIBMIEHHbIX OWINGOK, HeonpeaeneH-
HOCTEe 1 orpaHM4yeHnin NPUMEHUMOCTMN.

MpeameToM HacTosALWEero ctaHaapTa ABseTca TOYHOCTb NPOrHO3npoBaHNA MeTof0B pacyeTa. OgHako u
Apyroe thakTopbl, TakMe Kak ya06CTBO UCMO/b30BaHNS, akTyaslbHOCTb, 3aBEPLUEHHOCTb M CTaTyc pa3paboTku,
UrpatoT BaXHY0 posib B OLleHKe NPYMeHeHVs Hanbosiee NoAXoAsALWEero MeToga pacyeTta B KaX40M KOHKPETHOM
cnyyae. OueHka NpUrofHOCT MeToAa pacyeTa A5 crneunanbHOro HasHavyeHusi B 06/1acTi NoXapHO-TeEXHUYe-
CKOro aHanM3a gocTuraeTcs 6narofapsi UICNoNb30BaHU METOA0/IONMM KOHTPOIS KayecTBa, YTO rapaHTupyeT
BbINOSIHEHME TpeboBaHuii. B HacToslLeM cTaHAapTe B KpaTkoii (hopMe M3/10)KEHO PYKOBOACTBO Mo onpejene-
HUKO CUCTEMbl METPUK ANA n3MepeHus CBOIiCTB COOTBETCTBYHLLNX XapakKTepUCTUK KayecTBa.

HacTosAwwmii cTaHaapT COAEPXUT HaCTU, KOTOPbIE UCNO/Mb3YET NOMHOCTLIO WU YacTUYHO B CBOEN paboTe
creayrLmin Kpyr nnL;

- pa3paboTunku MeToA0B pacyeTa (YacTHble /iMua Uy opraHm3anmmn, oCyLecTBAsWne 4eaTenbHOCTb
B 06n1acT pa3paboToK, B TOM Yucne aHann3 TpeboBaHuii, NPOEKTUPOBaHME N TECTUPOBaHNE KOMMNOHEHTOB)
AN LOKYMEHTa/IbHOTr0 NOATBEPXAEHNS aKTyaslbHOCTM TOrO WM MHOTO MEeToAa pacyeta, BO3MOXHO, /1S KOH-
KpeTHOro npMMeHeHus. Yactb pa3paboTkm MeTofa pacveTa BkvaeT B cebs onpegeneHne npeunsmoHHOCTH
W rpaHuL, MPUMEHVMOCTH, a Takke He3aBUCMOe TECTUPOBAHUE;

- pa3paboTumKM METOA0B pacyeTa (Y4acTHble NULa Un opraHu3aLmm, KOTopble OCYLLEeCTBAAIT NOAAEPXK-
Ky KOMNbIOTEPHbIX MOAENEeNR, NX MOCTaBKy M OLEHKY KauyecTBa B paMkax 06ecrneyeHuss OLEeHKU W KOHTpoNs
KayecTBa) AN AOKYMEHTaIbHOro ohopM/IeHns npolecca pa3paboTkn NporpaMMHOro obecnevyeHus u npeao-
CTaB/IeHNs MO/b30BATE/ISIM rapaHTK, YTO COOTBETCTBYHOLLME METOAbI UCMbITAHUIA COBMOAEHDI C LieNblo 06e-
crneyeHnss KayecTBa NpUKIagHbIX UHCTPYMEHTOB;

- No/b30BaTENIM METOAOB pacyeTa (1uMua uam opraHusaunm, KOTopble UCNob3yT MeToAb! pacyeTta Ans
BbIMO/IHEHMSA aHan3a), KOTOpbIM HE0OXOAMMO YAOCTOBEPUTLCS B TOM, UTO OHU NMPUMEHSIIOT COOTBETCTBYOLLNIA
MeTOJ A1 KOHKPETHOro C/lyvas M 4To faHHblli MeTog obecneunBaeT AOCTATOYHYO TOYHOCTb NPY pacyeTe;

- pa3paboTunky HOPM U CTaHA4APTOB A1 ONpefesieHns COOTBETCTBMS MeTofa pacyeTa coo6pasHo ero
NPUMEHEHMIO;

- Haf30pHble OpraHbIYNpeacTaBuTeNy Haf30PHbIX OPraHoB (YacTHble /IMLa UKW opraHusanuu, 3aHumaro-
LMecs N3y4yeHVem 1 yTBepXAeHMEM NPUMEHEHNS METOA0B M MHCTPYMEHTOB OLLEHKM), KOTOPbIe HECYT OTBET-
CTBEHHOCTb 3a TO, YTO METO/, pacyeTa MUCnonb3yeTcs B paMkax onpefeneHHon 061acT NpyMeHeHnst 1 umeet
npvemsnemblii ypoBEHb TOYHOCTH;

- npenogasarten, KOTopble 06BACHAIOT NPMMEHEHNE 1 JONYCTMMOCTb AaHHbIX METOA0B pacyeTa.

Monb3oBaTenn HacTosLero craHgapTa fO/DKHbl MMETb COOTBETCTBYHOLLYIO KBanMUKauuM 1 Kkomne-
TEHTHOCTb B 06/1aCTW MOXapHO-TEXHUYECKOTO aHanm3a 1 OLEeHKN pucka. BaxHo, 4To6bl nonb3oBareny Moriv
onpefensATb napameTpbl, B Npefenax KoTOpbIX MOTYT GbITb UCMO/b30BaHbl KOHKPETHbIE METOAVKM.

\Y,
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HAUWOHANBbHBLIAN CTAHOAPT POCCUMNCKOW OSOELEPALWNM

MOXXAPHO-TEXHUUYECKWY AHAN3
YacTtb 1
Banupauns n Bepudmkauna MeTofoB pacyeta

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

JaTa BBegeHns — 2018—06—01

1 O6nacTb NPUMeHeHUs

HacToswwii ctaHgapT obecneumBaeT OCHOBY A/1S BepudmMkauMu 1M Banmgaunm Bcex BUAOB METOAO0B
pacyeTa, UCMOMb3yeMbIX B Ka4ecTBe WHCTPYMEHTOB [/ MOXapHO-TEXHUYECKOro aHasimsa. B Hem He npeg-
CTaB/fieHbl KOHKpEeTHble MOZENN Nnoxapa, OAHaKO HacToAWMiA cTaHAapT npegHasHayeH A1s NPUMEHEHUs B
aHanNTUYECKUX MOAeNsx, anrebpanvyecknx 3aBUCUMOCTSIX U C/IOXKHbIX YMC/EHHbIX MOAENsX, KOTopble pac-
CMOTpEHbI B kayecTBe METOZ0B pacyeTa B KOHTEKCTE HaCTOALLEro ctaHaapTa.

HacTosiwwmii ctaHgapT BK/IOYaeT:

- npouecc, NO3BONAKLLMIA onpefennTb, YTO COOTBETCTBYIOLLME YPaBHEHNUSA 1 METOAbl pacyeTa peanunso-
BaHbl NpaBuIbHO (Bepudukalus) 1 4To paccMmaTpmBaeMblii METOA pacyeTa TOUHO 0ToGpaxaeT peasibHOCTb
(Banupauus):

- TpeGoBaHus K AOKYMEHTauuUW, noaTeepxatoweii NpUroAHOCTb Hay4YHO-TEXHUYECKO OCHOBbI MeTofa
pacyeta;

- TpeboBaHUs K faHHbIM, HA OCHOBE KOTOPbIX AO/MKHbI GbITb MPOBEPEHbLI MPOrHO3MPYEMble pe3ynbTaTbl
mMeTofa pacyeta;

- PYKOBOACTBO MO MCMO/Ib30BaHUI0 HACTOALLLEro CTaHAapTa paspaboTyrkaMu n/mnm nonb3osarensiMm MeTo-
[l0B pacyeTa 1 iMuamMm, KoTopble 3aH/MAKTCS OLLEHKO pe3ynibTaToB, NO/yYeHHbIX C MOMOLLbI0 METO0B pacyeTa.

2 HopMaTUBHbIE CCbI/IKU

B HacToALleM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbISIKM Ha criegylolme ctaHaapTbl:

FOCT 28195 OueHka kayecTBa NporpaMMHbIX cpeAcTB. O6Line NonoXxeHms

FOCT P MCO/M3K 17021-1 OueHka cOOTBeTCTBMUA. TpeboBaHMsA K opraHam, NPOBOAALLMM ayanT 1
cepTudukaunio cucTem meHepkmenTa. YacTe 1 TpebosaHus

FOCT P NCO 19011 PykoBogsLlue yka3zaHusa No ayanTy CUCTEM MEHE)KMEHTa

FOCT P NCOYM3K 25010 WHdopmaLoHHble TexHOMOrMM. CuctemMHas u nporpaMMHas UHXeHepus.
TpeboBaHUA 1 OLEHKa KayecTBa CUCTEM U NporpammHoro obecneveHus (SQuaRE). Mogenu kavectsa cuctem
1 NporpamMmmHbIX NPOAYyKTOB

FOCT P NCOYM3K 25040 WHdopmaLoHHble TexHOMorMmM. CuctemMHas u nporpaMMHas UHXeHepus.
TpeboBaHUA 1 OLeHKa KavyecTBa CUCTEM U nNporpaMMHoro obecneveHus (SQuaRE). Mpouecc oueHkn

MpumeuyaHue — MNpu NONb30BAHUM HACTOSALMM CTaHAAPTOM LiesIecoo6pasHo NPOBEPUTL AeiiCTBME CCbIIOY-
HbIX CTaH4APTOB B UH(POPMALMOHHONK cucTeMe 06LLero nosb3oBaHWst — Ha ouLManbHOM caiiTe HauWoHabHOTo opraHa
Poccuiickoit ®efepayuy no ctaHAapTU3aLm B ceT MHTEpPHET UK No eXerogHoMy MHGOpMaLMOHHOMY ykasaTento «Ha-
LMOHasIbHbIE CTAHAAPTbI», KOTOPbIV ONy6MKOBaH NO COCTOSIHWIO Ha 1 iHBaps TeKyLero roaa, v no BbiNyckam exemecsu-
HOro MHHOPMALMOHHOTO yKasaTens «HaunoHanbHble cTaHAapThl» 3a TekywWwuii rog. ECNu 3aMeHeH CCbIIOYHbIA CTaHaapT,
Ha KoTOpbIii AaHa HefaTUPOBaHHAs CCblsika, TO PeKOMeHAyeTCs UCNo/b30BaTh AeCTBYIOLLYI0 BEPCUIO 3TOrO cTaHhapTa
C YYeTOM BCeX BHECEHHbIX B [JlaHHYH BEPCUIO U3MEHEHWIA. ECnu 3aMeHeH CCbINIOYHbIN CTaHAAPT, HAa KOTOPbIA AaHa faTu-
poBaHHas cCblfika, TO PEKOMEHAYETCS UCMNO/b30BaTb BEPCUI0 3TOTO CTaHAAPTA C yKa3aHHbIM Bbille rOA0M YTBEPXAEHUS

N3paHue oduymansHoe
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(NpuHsTKA). ECNn nocne yTBEPXAEHNS HACTOSILLENO CTaHAAPTA B CCbITIOYHbI CTaHAAPT, Ha KOTOPLINA AaHa JaTupoBaHHas
CCblI/IKA, BHECEHO U3MEHEHMWe, 3aTpar1Baiollee NonoXxeHne, Ha KOTOPOE AaHa CCbifKa, TO 3TO NOMIOXKEHNE PEKOMEHAYeTCS
NPUMeHATL 6e3 yyeTa ;aHHOI0 U3MEHEHUS. EC/IN CCbINOYHBIV cTaHAapT OTMEHEH 6E3 3aMEHbI, TO NOJIOXEHNE, B KOTOPOM
[laHa CCbl/Ika Ha Hero, pekoMeHAyeTCs NPUMEHATb B YacTu, He 3aTparnBarLL el 3Ty CCbiky.

3 TepmuHbI 1 onpeaeneHns

B HacTosiLieM cTaHAapTe NpUMeEHeHb! CrnefytoLlime TepMyHbl C COOTBETCTBYIOWUMYN OnpefeneHnsaMu;

3.1 TouyHoCTb (accuracy): CTeneHb TOYHOCTU, NpUCyLLAsA NPUBIMKEHNIO, N3MEPEHNIO U T. [,

3.2 meTog pacuoTa (calculation method): MaTematuuecknii MeToA, UCNO/Ib3YEMbIiA A/1 NPOrHO3MpOoBa-
HUS AB/IEHUIA, BbI3BAHHbIX NOXapoM.

MpumeuyaHune — MeToabl pacyeTta MOryT oTpaxaTtb NOBeAEHWe Niofell, a Takke 06bLEKTOB UIU Noxapa; no
TUMY OHW MOTYT 6bITb KAK BEPOSITHOCTHBIMU, TAK U A€ TEPMUHUPOBAHHBIMU U MOTYT 6bITb BbIPXKEHb! KakK anre6paniyeckumm
thopMynamm, Tak 1 B BUAE C/IOXHbIX KOMMbIOTEPHbIX MOgenei.

3.3 kannbpoBka (Mogenu) (calibration of a model): Mpouecc KOPPEKTUPOBKM NapaMeTpoB MOAENNPO-
BaHWS B BbIYVCUTENIbHON MOAENW C Lie/bl0 NOBbILLEHNS UX COOTBETCTBUSA 3KCNEPUMEHTabHbIM JaHHbIM.

3.4 xomnbloTepHas (koMnbloTepusmpoBaHHasa) mogenb [computer(rized) model): icnonHaemasn kom-
nbloTepHas nporpaMma, Kotopas peanmsyeT KOHLEeNTyasbHYy0 MOAENb.

3.5 koHuenTyanbHasa mogenb (conceptual model): OnucaHue, BkNoYatowee B cebs BCO MHGOpMa-
L0, AaHHble MaTeMaTnyeckoro Mofe/IMpoBaHnsa 1 MaTeMaTuyeckne ypaBHEHUs, ONucbiBaloLLne npeacras-
NALWYI0 MHTepec (hM3nyeckyto) cucTteMy unu npoecc.

3.6 3HaueHune no ymonuyaHuto (default value). CtaHgapTHas HacTpolika Wan cOCTOosIHME, KOTopble uc-
no/b30BaHbl MPOrpaMMoOii, ecv cucTeMol Ux Nonb3oBaTenem He 3afaHa apyras HacTpolika Uan COCTOsHME.

3.7 peTepMuHnpoBaHHas mogens (deterministic model). MeTopg pacueTa, MCNob3YOLWMIA HAYy4YHO-060-
CHOBaHHble MatemaTuyeckne BblPaXEHUs 4715 NOMyYeHUs OLHOro U TOro Xe pesyfbTara Kaxaplil pas. korga
pacyeT oCyL,eCcTB/IAIT C OAHUM U TEM e HabOPOM 3HAYEHWUI BXOAHbLIX AaHHbIX.

3.8 uHxeHepHas oueHka (engineering judgment). Mpouecc, BbINOHAEMbIA CNeLMaIucToM, KOTopbli
obnafaeTt COOTBETCTBYOLWMMMN KBaMdmKaLlmein, obpasoBaHmeM, OnbITOM U HaBblkaMu 1 KOTOPbIVA YNOSHOMO-
YeH BbINO/HATb, A0NO/HATb, NPUHUMATL W OTKIOHATH KOMMNOHEHTbI KONIMYECTBEHHOIO aHanum3a.

3.9 owwnbka (error): ONo3HaBaeMasi HETOYHOCTb Ha OnpefeneHHOM aTane Wnv B AeiicTBUM B npoLiecce
pacueTa, He ABMAKLWAACA CNeACTBUEM HELOCTaTOYHOCTU 3HAHWIA.

3.10 mogenb noxapa (fire model): MpeacTtaBneHne cuctTembl WK NpoLecca, CBA3aHHOIO C pa3BUTUEM
noxapa, BKoYan guHaMvKy 1 Bo3geliicTBne noxapa.

3.11 matemaTtuyeckasa mogenb (mathematical model): Ha6op ypaBHeHuii, onucbiBalOLWMX NOBeAEHNE
(hU3nNYECKoii CUCTEMBI.

3.12 nokasaTtesnb n3MepeHnsa (measure): NepemeHHas, KOTOPOI NpMCBanBatOT 3HaUYEHWe Mo pesynbTa-
TaMm n3MepeHuii.

3.13 n3mepeHune (measurement): Habop onepauuii ¢ Lenbio onpefeneHns 3HayeHUs nokasarens us-
MepeHus.

3.14 meTpuka xapakTepucTuk kayectsa (metric): KofimuecTBeHHast Unm KayecTBeHHass Mepa OTHOCU-
TeNbHOro AOCTMXKEHUNS XeNaeMoi xapakTepucTK1 kayecTsa.

3.15 mogenupoBaHue (modelling): Mpouecc NnocTpoeHus N Moandukauuy Mogesnu.

3.16 yucneHHaa mogenb (numerical model): YucneHHoe npeactasneHne usmyeckoin mogenu (no-
xapa).

3.17 cusmnyeckas mogensd (physical model). Mogenb, feMOHCTpUpyloLWas BOCNpoM3BeAeHre noxapa
B YNPOLLEHHbIX IN3MYECKNX YCNOBUSAX (HanpuMmep, MaclutabHas Mmogensb).

3.18 BeposATHOCTHaA mogenb (probabilistic model): Mogenb, KoTopas paccMatpuBaeT siBNleHne B Buje
cepuu nocnegoBaTesbHbIX COObITUI NN COCTOAHWUIA, C UCNONb30BaHWEM MaTeMaTUYeCKMX Npasun Ans ynpas-
NleHns nepexofoM OT OAHOro COBbITUA K APYromy, HanpyMep OT BO3ropaHus K yCTaHOBUBLUEMYCS TOPeHuIo, a
Takxe BepOATHOCTEN, 3afjaHHbIX 415 KaKAON TOUkM nepexofa.

3.19 npeumnsnoHHoCTb (precision): OWwmnbKa B peam3aunm 1 peLueHnm MeToga pacyeTa, TO4UHo oTobpa-
Xawouiasa npeacrasneHHoe pa3paboTUMKOM KOHLENTyaslbHOe onncaHue mMetofa pacyeTa.

3.20 aHanu3 4yBCTBUTENbHOCTU (Sensitivity analysis): ccnegosaHne MeToAoM pacyeTa CTeneHu, B
KOTOPOI M3MEHEHNS B KOHKPETHbIX NapameTpax BO3AeCTBYIOT Ha pe3y/bTaTbl, NONyYeHHbIe C NOMOLLbI Me-
Tofa pacyeTa.

3.21 mogenupoBaHue (simulation): BbinosiHeHWe nan ncnonb3oBaHue MeToda pacuyeTa.
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3.22 pacueTHasa mogenb (simulation model): Mogenb, paccmarpusaroLwas guHamnyeckne CooTHOLLe-
HMA. cyllecTBOBaHWE KOTOPbIX NpefnonaraeTcs B peasbHOCTK, Kak psg a/1eMeHTapHbIx onepawuii ¢ cooTBeT-
CTBYIOLMMW NEPEMEHHBIMU.

3.23 HeonpegeneHHOCTb (uncertainty): MoTeHuManbHasA HETOYHOCTb HA OMpefesieHHOM 3Tane uUnan B
[eicTBUM B MpoLiecce MOAEeNMPOBaHWs, Bbi3BaHHAA HeL0CTaTOYHOCTbLIO 3HaHWIA.

3.24 Banupauus (validation): MNMpouecc onpefeneHnst cTeneHn, B KOTOPOW MeToZ pacueta sBnseTcs
TOYHbIM OTPAXEHMEM PeasibHOCTW C TOUKM 3pEeHNs NpeanosiaraeMoro UCnosib30BaHNa MeTofa pacyeTta.

3.25 Bepudpmkauymsa (verification): MNpouecc onpefeneHus Toro, YTo peasim3aumsa MeTofa pacyeta TOYHO OT-
pakaeT BbINO/IHEHHOE Pa3paboTUMKOM KOHLENTyaslbHOe OnMcaHe MeToAa pacyeTa u pelleHne MeToja pacyeTa.

NMpumeuyaHune — dyHgamMeHTaNbHasA cTpaTerns BepurKaLm BoIYUCNTENBHBIX MOAENel npeacTasnseT co-
6001 MAEHTU(MKALNIO, KONIMYECTBEHHYIO OLLEHKY OLIMBOK B PACYETHON MOAE/N 1 UX PELLEHUE.

4 [okymeHTaums

4.1 O6wme nonoxeHus

TexHnyeckas 4OKyMeHTaL s Ao/MKHA ObITb 4OCTATOYHO NOAPOGHOI, UTOGLI BCE pesy/ibTaTbl pacyeToB MOr-
N 6bITb BOCNPOU3BEAEHbI C YCTAHOB/IEHHOV OCTOBEPHOCTbLIO U NPELN3NOHHOCTbLIO KBaIMOULMPOBAaHHbLIM(0OI)
He3aBMCMMbIM NIMLLOM WK TPynnoii ny,. MNoapobHas JoKyMeHTauuMsa MeTof0B pacyeTa, B TOM YMC/ie KOMMbIo-
TepHOe nporpaMMHoe obecneyeHe, MeeT CyLLeCTBEHHOE 3HaYeHWO /15 OLeHKN afeKBaTHOCTN Hay4YHO- Tex-
HMYECKOl OCHOBbI METOZOB pacyeTa M TOYHOCTU BbIYMC/UTESbHbLIX MpoLeccoB. Kpome Toro, coctaBsieHHas
[O/MKHBbIM 06pa3oM JOKyMeHTaLusi MOXeT MOMOYb B NPeAoTBpaLLeH HEKOPPEKTHOTO NPUMEHEHUS METOL0B
pacuyeTa. OTYeTbl 0 N106OIN BepudUukaLmMm 1 BanngaLmm KOHKPeTHOro MeToda pacyeTta AO/TKHbl CTaHOBUTLCS
4yacTbH AOKYMeHTauun. locToBEpHOCTb METOZa pacyeTa BK/oYaeT B cebs cpaBHEHWE pe3ynbTaToB C AaHHbI-
MW peasibHbIX NOXapoB UM CTAaTUCTUYECKUX UCCMeA0BaHUNA, UCMbITAHWIA U SKCMEPVMEHTOB M AO/MKHA ObITb
noATBepXAeHa C NPMMEHeHneM MeTOAMKM 06ecrneyeHnss KOHTPO/IA KayecTBa. ITO AaeT nokasaTesib UAn Ha-
60p nokasaTenei N3MepPEHUiA, KOTOpbIE C/leflyeT cCpaBHUBAThL C 3apaHee onpeAeieHHbIMU KpUTEPUSIMU, YTOObI
NpoAEeMOHCTPUPOBaTh COBMOAEHNE YTBEPXKAEHHbIX TPe60BaHNI K Ka4uecTBy.

B coctaB fgokymeHTauuu cnefyeT BKIOYaTh:

- TEXHUYECKYIO [OKYMEHTALMIO C NOSICHEHNEM Hay4yHO OCHOBbI MeToAa pacyeTa (cMm. 4.2);

- PYKOBOACTBO Mo/ib30BaTesiA B TOM C/lyyae, ecim MeToA pacyeTa ABMSEeTCS KOMMbIOTEPHOW nporpam-
Mo# (cm. 4.3).

Heobxogumble Tpe6oBaHMA K TEXHUYECKOWN AOKYMeHTauuuM 1 pykoBOACTBY Nosib3oBaTesnis npeacrasse-
Hbl B 4.2 1 4.3. MNepeyeHb TpeboBaHWii OCTATOYHO NOAPOOHbLIA, OfHAKO 3TO He MCKI4YaeT MCNosb30BaHne
apyrux hopM nHcpopmalmm, KOTopble MOryT NOMOYb MOJIb30BATE 0 B OL,EHKE NPUMEHUMOCTU Y NPUTOLHOCTU
MeToAa pacueta.

4.2 TexHunyeckaa JOKyMeHTauus

4.2.1 O6wume NosoxeHns

TexHnyeckas AOKYMeHTauus Heobxoauma A1 OLEeHKU Hay4yHol 6asbl meTofa pacyeTta. MpegocTaBne-
H/Ye TexXHU4YecKkol JOoKyMeHTauuum meTofda pacyeTa sBAseTcs 3agadeli paspaboTuvkoB mogenun. Heobxoaw-
MO, 4YTOBbl TexHUYecKas [OKyMeHTauusa AeTanbHO ONMCbiBasia MeTOo/ pacyeTa U ero OCHOBY, OTpaxasna BO3-
MOXHOCTU MeTofa Hajnexalimm o6pasoM U npefocTaBnsna nonb3oBartesnsiM MHopMaLuo, HE06X0AMMYHO
ONS NpaBWIbHOrO NPUMMEHeHUs MeToga pacuyeta. B crnyvae pacyeToB nytem anrebpavyeckux ypaBHEHWIA,
MONYyYeHHbIX N0 pesynbTaTaM UCMbITaHUi NyTeM perpeccuun, Uam ecnn NpUMeHeHbl aHaNUTUYeckne peLleHus,
nofb3oBaTento cnegyeT nonaraTbCA Ha COOTBETCTBYIOLLYH AOKYMEHTALMIo CTaH4apToOB MW aHanorvyHoro
poga martepuansl, Hanpumep Ha Hay4yHyto nutepatypy. Korga paspabartbiBaloT cTaHA4apThl, KOTOPble cogepxart
MeTo/bl pacyeTa A1 UCMOb30BaHNA B CUCTEME MOXaPHO 6e30MNacHOCTW, UCTOYHMK(M) ANS NPUMEHSIEMbIX
METOZOB pacyeTa, a TakkKe TeXHUYECKYH AOKYMEHTaL Mo B COOTBETCTBUM C 4.2.2—4.2.4 cnefyeT npefocTas-
NATb. rge 3To NpUMeHNMO.

4.2.2 OnucaHue metoga pacyeta

OnucaHne mMeTofa pacyeTa [A0/MKHO BKIOYATb NOAPOGHY MHAOPMALIMIO O HUXECeayoLLeM.
a) uenb:
1) onpepenuTb pelaemyto 3agadvy Wam BbINOAHAEMYO (DYHKLMIO.
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2) onucaTb pesynbTaTbl MeTOAa pacuyeTa.

3) BK/IOUYNTb TEXHWNKO-3KOHOMUYECKME 060CHOBaHUS 1 hOPMYINPOBKY 060CHOBAHHOCTHY;

b) Teopus;

1) onucaTb OCHOBHYIO KOHLENTYyasnbHyl0 MoAenb (rnaBHoe AB/EHNE), eCIM NPUMEHVMO.

2) onncaTb TEOPETUYECKYID OCHOBY IB/IEHUS U (DU3MYECKME 3aKOHbl, Ha KOTOPbIX OCHOBaH MeTof pac-
yeTa. ec/im NPUMEHNMO.

C) peanvsauusi Teopun, ecan NPUMEHNMO;

1) npeacTaBMTb OCHOBOMNOarawLwmne ypaBHeHus.

2) onucaTb UCNO/Mb3yeMble MaTemaTmyeckne MeTofpl, NPOLECCHl U BbIYNCAUTE bHbIE aSITOPUTMbI U Mpe-
[OCTaBUTb UX UCTOYHVKN.

3) onpepennTb BCe JOMYLLEHUS, BMOXEHHbIE B JIOTUKY, C YYETOM OrpaHMyeHuidi no BXOAHbIM napame-
TpaM, BbI3BaHHbIX 061aCTbl0 NPUMEHEHNS MeTofa pacyeTa.

4) 06cyanTb NPELM3MOHHOCTb (MNOrPELLHOCTbL) pe3ynbTaTtoB, NOyUYEHHbIX MOCPEACTBOM UCMO/1b30BaHNSA
OCHOBHbIX @1ropuTMOB, U B C/ly4yae C KOMMbOTEPHbIMW MoAeNsAMU — N6y 3aBUCUMOCTb OT KOHKPETHbIX
KOMMbIOTEPHBLIX BO3MOXHOCTEA,

5) onuncaTb pe3ynbTaTbl aHanmsa YyBCTBUTE/ILHOCTH,

d) BXOfHble AaHHble;

1) onucatb He06X0AUMbIE BXOAHbIE AAHHbIE.

2) npefocTaBuTb MHhopMaLUio 06 UCTOUYHMKE HEOOXOAMMbIX AaHHbIX,

3) ANA KOMMNbIOTEPHbLIX MOAEeNeil nepeyncnnTb Bce HEOOXOAMMbIE BCNOMOrartesibHble NporpaMmMbl Uu
BHeLWHWe dhaiifibl AaHHbIX.

4) npepocTaBnTb MHOPMaLMIO 06 UCTOYHWKE, COAEPXaHUN 1 UCNOIb30BaHUN BUBANOTEK AaHHbIX ANS
KOMMbIOTEPHBLIX MOAEeNeil.

4.2.3 OnucaHne Bepudmnkauum n sanugaunm meToga pacyeta

Bepudukaumsa n sanngauma metoga pacyeta f0/DKHbI ObITb NOHOCTLIO M NOAPO6GHO onuncaHbl 1 cogep-
XaTb MH(OpMaLmio;

a) 0 pe3synbTaTax NobbIX NOMbITOK OLEHKN NPOrHOCTAYECKNX BO3MOXHOCTEN MeToAa pacyeTa B COOTBET-
CTBUM C pasfiesioMm 5. 4TO JO/HKHO 6bITb NPeACTaBNEeHO B KO/IMYECTBEHHOM BbIpaXKeHUN.

b) CCbl/IKax Ha yXe BbINOJIHEHHbIE 0630pPbl, aHANIMTUYECKNE UCMbITAHWSA, CPaBHUTE/IbHbIE WUCMbITAHUS,
IKCNepVMeHTaNIbHY0 BasiMaLluio 1 NpoBepku koga. Ecniv B ciiydyae ¢ KOMNLIOTEPHLIMU MOAeNsMU Banuaa-
Luu1s meTofia pacyeta oCHoBaHa Ha 6eTa-TeCTUpOoBaHUK, B lOKyMeHTaL N Ao/KeH ObITb yKasaH npousib nud,
y4acTBOBaBLUVX B TECTUPOBaHUM (Hanpumep, y4acTBOBa/IM NI OHKU B pa3paboTke mMeToda pacyeta uam Obim
06bIYHBIMU MONb30BATENSAMU; ObIAV /N UM NPefoCcTaBeHbl 4OMNONHUTENbHbIE MHCTPYKLUWUW, HE AOCTYMHbIE MO-
TeHUMasibHbIM Mo/Ib30BaTENSAM KOHEYHOTO NPoAyKTa, U T. A.);

C) cTeneHwu, B KOTOPOV MeTOfA pacyeTa COOTBETCTBYeT Tpeb0oBaHNAM HacToALWEero ctaHgapTa.

TexHuuyeckas AOKyMeHTauumsa Ao/mkHa ObiTb NpefcTaBieHa kak OAvH AOKYMEHT, Takoi Kak pyKoBOACTBO,
ecnv peyb MAET O KOMMNbIOTEPHbIX Mogensx. Beakuii pas, korga anrebpanyeckne ypaBHeHUs B SIBHOM BUae
NCMONb3YIOT ANS PelleHns 3agadun noxapHol 6e30nacHOCTM, COOTBETCTBYIOLAA TeXHUYecKas AOKyMeHTauus
MOXeT 6bITb NpYBEAEHa U3 NCTOYHWNKOB, YKa3aHHbIX BbILLE.

MeTofbl obecneyeHns kavecTsa cnefyeT UCnoNb3osaThb A/15 onpefesieHns CoOoTBETCTBUA NPOrpaMMHO-
ro obecneyeHuns npegnonaraembimM Lensam. [aHHblii npouecc 6onee noAapobHO n3noxeH B 5.6. OH nogaep-
XVBaeTcsa nyTeMm onpefenieHns 1 WUCMosb30BaHWs COOTBETCTBYIOLLMX METOA0B obecneyeHus kadyectBa A1
[OCTXEHUs nokasaTens M3MepeHus Wan Habopa (Nony4veHHbIX) nokasaTtesneil M3MepeHus, 4YTo No3BonsieT
mMacliTabupoBaTb KauecTBO pacyeTHOro MeToga v onpegenseT, ABAseTca NN MeTof pacyeTa JOCTaTOYHO TOY-
HbIM, YTOObI COOTBETCTBOBaTL TPE6OBAHNAM MOTEHLMa/IbHOTO nosib3osartens. (CM., Hanpumep, TpebosBaHuA
FOCT 28195 1 NOHATME BHYTPEHHUX U BHELLHUX METPUK XapakTepuCcTuK KayecTsa 1 KayecTsa nporpaMmMHOro
npoAykTa B UCNOMb30BaHWK, NpuBefeHHoe B cepumn ctaHgapToB MCO/M3K «TpeboBaHWs 1 OLeHka kayecTsa
nporpaMMHOro obecneuveHns (SquaRE)»).

Llens oLeHkn MeToAa pacyeTta 3ak/touaeTcs B TOM. YTOObl CPaBHUTL KAYeCTBO MeToja pacyeTa ¢ Tpebo-
BaHMSMU K Ka4ecTBYy, B KOTOPbIX OTPaXeHbl MOTPEBHOCTY Nofb3oBateneli, Un gaxe BbiopaTb MeTOA pacyeTa
nyTeM CpaBHEHWA pas/IMyHbIX METOA0B pacyeTa.

4.2.4 TIpumepsbl C peleHnem

TexHnyeckas [OKyMeHTauWs AOo/KHA BKIOUaTh N0 MeHbLUel Mepe ofuH npumep (MM HECKONbKO Npu-
MepoB) C pelueHueM. MpuMepbl C pelleHneM MoryT noTpe6oBaThCsl Kak sl anrebpanyeckux ypaBHEHWi

4
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B sIBHOI (hopme, Tak U ANst maTeMaTuyeckux mogeneid. MocnegHne paccMoTpeHbl B 4.3.9. 3agaya npumepa
C pelleHneM 3ak/ioyaeTcs B TOM. YTOObl MPOAEMOHCTPUPOBATh, Kakue BXOAHbIe AaHHble He06X0AUMbI U CcTe-
neHb MX OrpaHWyeHus], a Takxe rnokasaTb 06/1acTb NpUMEHeHUs1 pesynbTaTta(oB) paccMaTprvBaeMoro MetToaa
pacyeTa. MNpumepamy HEOBXOAUMBIX BXOAHbIX AaHHbIX M UX Mpeanonaraemoii 06/1acTelo NPUMEHEHUS UK
orpaHuyeHuii, B npefenax KoTopbIX BblYMC/IEHME MPOLLJIO Banfauuo, MOryT 6biTb reOMeTpus, CBOMCTBa Ma-
TepuasnoB 1 rpaHuyHble ycnousa. O6nacTb NPUMEHEHUS U TOYHOCTb MeTofa pacyeTa AO/DKHbl ObiTb YETKO
onpegeneHbl B 4OKYMEHTaLUNN.

MpumeuyaHune — Vcnonb3oBaHne MeTofa pacueTa BHe yka3aHHbIX CLeHapueB, onpefeneHHblXx NocpeacTBOM
BanufaLummn, MoXeT NpUBagUTb K 3HaYNTe IbHbIM OWN6GKaM B peann3yeMblX pelleHnsix BONpocoB 6e30nacHOCTM U Mepax
NPOTUBOMOXAPHOW 3awWmnTbl (CM. TpeboBaHWA Kk onpefeneHnto 061acTv NPUMEHEHNS, YCTAHOBIEHHON B npolecce Baauv-
pauuu. B 5.3).

4.3 PykoBOoACTBO Nnosib3oBartens

4.3.1 O6wue NosoxeHns

PyKoBOACTBO Nosib3oBaTeNisl HEO6X0AMMO, TOMbKO KOrAa peyb UAEeT O KOMMbIOTePHbIX MoAensix. Pyko-
BO/ICTBO M0/1b30BaTENSA A1 KOMNbIOTEPHOW MOAENMN [O/MKHO MO3BO/SATHL NOMb30BATENO NOHATL NPUMEHEHNE
mMozenu U MeToAo/0rvi, BOCNPOU3BOAUTL KOMMBIOTEPHYIO ONEpaLMOHHY cpedy U pe3ynbTaTtbl NpUMepoB
3afja4, BK/IOYEHHblE B PYKOBOACTBO, U3MEHATH BXOAHbIE AAHHblE W OCYLLECTBAATL 3anyck Nporpammbl A1s
yKa3aHHbIX 06nacTeli 3Ha4YeHWin NnapaMeTpoB 1 NpeAesibHbIX 3HaYeHnn. PykoBOACTBO A0/HKHO GbITb U3MIOXEHO
[lOCTaTOYHO YETKO, YTOGbI C/YXWTb B KAYECTBE CMPABOYHOrO JOKYMEHTA /1A NOATOTOBKW BXOAHbLIX JaHHbIX U
MHTepnpeTauun pesynbTaToB. JOKyMeHTaLWs No yCTaHOBKE, TEXHNYECKOMY 06CYXMBAHUIO U NPOrpaMMupo-
BaHMI0 MOXeET ObITb BK/IOYEHA B PYKOBOACTBO MO/Ib30BATENSA WW NpeAcTaBfieHa OTAeNbHO. 15 yCTaHOBKM
nporpamMmMbl Ha KOMMbOTEpe Heo6GX0AMMO AOCTATOYHOE KOIMYECTBO UHhopmaumn. Bee hopmbl LOKYMEHTa-
LMW1 JO/MKHbI BKIOYATb B cebs MMA U HEOOXOoAMMYIO MHDOpMaLUuio AN onpefeneHns KOHKPeTHO! Bepcum
MeTofa pacyeTa 1 onpegeneHns opraHnsaLnnn, OTBETCTBEHHON 3a TeXHUYECKyo NoAfepXKy MeTofga pacyeTa
1 ganbHelillee o6CNyXnBaHme.

B criyyae ¢ KOMNbIOTEPHbIMI MOAENAMMW PYKOBOACTBO NOJib30BaTe NS AO/DKHO NPeA0oCTaBATb B NO/IHOM
o6beme MHdopmaumio, Heo6XoAMMYO NoNb3oBaTeNto, AN NPaBUILHOIO NMPUMEHEHUS KOMMNbIOTEPHbIX MoJe-
nei (cm. 4.3.2—4.3.10).

4.3.2 OnucaHne nporpammbl

OnucaHue nporpaMmbl NpeAcTaBnseT coboi NoNHOe onucaHue:

a) mogenu;

b) OCHOBHbIX BbIMO/IHEHHbIX 3afa4 06paboTKM AaHHbLIX U NCNOMb3yeMble MeTOAbl U Npoueaypbl pacye-
TOoB (610K-CXeEMa MOXeT ObITb NosesHa):

C) 3HaHWt N HaBbIKOB, HEOOXOAMMbIX A/151 BbINO/IHEHUSI CTAHAAPTHLIX 3aMyCKOB NPOrpamMmbi.

4.3.3 VIHCTpYKUMM MO yCTAHOBKE U 3KChyaTauuu

B MHCTPYKLMAX NO YCTAHOBKE W 3KCNyaTauun fOKHbI ObiTb:

a) ykasaHa MUHVMMasnbHO Heobxoaumasn annapartHas KoHdurypaums:

b) yka3aH(bl) KOMnbloTeP(bl). Ha KOTOPOM(bIX) NporpaMma 6blia ycrneLwHo BbINO/IHEHa;

C) yKa3aHbl NCNoNb3yeMble A3bIKM MPOrpaMMMpoBaHns N ONepaLMoHHbIe CUCTEMBI, @ Takke Bepcus npo-
rpaMMHOro obecneyeHus.

d) npegocTaBneHbl MHCTPYKLMM NO YCTAHOBKE NMPOrpamMmbi;

€) onpegerneHbl CTaHAapTHOE BPeMs /19 nepcoHana u BpeMs yCTaHOBKW, YTOObI BbINO/IHATL CTaHAAPT-
HbIiA 3aMycK Nporpammeil;

0 npepocTaBneHa vHdopmauus, Heobxoaumasa A3 OLEHKN BPEMEHW BbINOMHEHWA nporpamMmbl KOM-
NbIOTEPOM C MOMOLLbIO AEVCTBYIOLMX KOMMNbIOTEPHbIX CUCTEM A5 ONpefe/ieHHbIX 3a4au.

4.3.4 PacyeTbl nporpaMmmbl

PacuyeTbl nporpaMMbl JO/MKHbI COAEPXATb:

a) onucaHne YHKLUM KaokAON 3HAYMTENbHOW onuun, AOCTYNHOW ANS pelleHns pa3NnyHbiX 3agad, a
TaKKe pyKoBoACTBa Mo BbIGOPY 3TUX ONuWiA:

b)onpegeneHve rpaHuLbl 061acT NPUMEHeHNa (Hanpumep, pag cueHapues, A8 KOTOPbIX fOCTOBEPHO
UM NpeanonoXuTenbHO AeiCTBYeT OCHOBOMONarawas Teopus, Win psag BXOAHbIX AaHHbIX, 4718 KOTOPbIX
6blN1 UCMbITAH METOL, pacyeTa);
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c) CMWCOK OrpaHuWuYeHuit NporpaMmsbl, BKIKOUAsi COOTBETCTBYIOLIME AMana3oHbl AaHHbIX U NoBeAeHue
nporpammbl, B TOM C/lyyae, Korja aTu Auana3oHbl NPEBbILLIEHbI, a Takke, Korga 4aHHas UHopMaLms fo/mMKHA
6bITb MpefAcTaB/ieHa B TEXHUYECKOI JOKyMeHTauuu.

4.3.5 OnucaHne BXOAHbIX AaHHbIX

OonuncaHne BXOAHbIX AaHHbIX JOKHO:

a) NpefocTaBMTb UMSA U ONUCAHNE KoKW BXOAHON NepeMeHHOol, ee pa3mMepHbIX eAvHuL, 3HaveHni no
yMON4aHuio (Mpy UX HanyumMm) N UCTOYHMKA (EC/TM OH HE HaXOoAWTCH B LUMPOKOM A0CTyne):

b) onucaTb BCe 0CcO6ble CNOCO6bI BBOAA AAHHbIX;

C) onpefenuTb OrpaHNYeHnst BXOAHbIX AAHHbIX HA OCHOBE YCTOMYMBOCTW, TOYHOCTU W MPAKTUYHOCTU
[aHHbIX N MPYMEHNMOCTU MOAENN, @ TakkKe NOoNyYeHHble B pe3ysibTaTe OrpaHnyeHnin 48 BbIXOAHBIX JaHHbIX;

d) onucatb BCe 3HAYEHUS NEPEMEHHbIX MO YMOSIYaH/Io U MPOLLeCcC NPUCBOEHNS 3TUX NEePEMEHHbIX 3Ha-
YyeHwuit. onpeaeneHHbIX Nob3oBaTenem:

€) ecnv BO3MOXHa 06paboTka nocnegoBaTesibHbIX Cy4YaeB, 06BACHUTL YC/I0BUS COXPaHEHWS faHHbIX
UAn YX NOBTOPHOI NocnefoBaTesibHON UHMLManu3aumm.

4.3.6 ®ainbl BHELWHUX AaHHbIX
dalinbl BHELHNX AaHHbIX BKIOYAIOT:

a) onuncaHne cofepxaHns n opraHmsaumn aiinos BHELWHUX JaHHbIX:
b) CCbINIKM HA BCMOMOraTe/ibHble NPOrpamMbl, KOTOPbIE CO34At0T, M3MEHSIOT UMW PeLAKTUPYIOT 3T chaiinbl.

4.3.7 TpeboBaHUsA ynpaB/ieHUs CMCTEMOIA

B Tpe6oBaHuAX ynpaBneHusi CUCTEMOI crnepyer:

a) NoApo6HO onucaTb npoLeaypy, He06X0AMMYIO AN YCTAHOBKM U 3anycka NporpaMmbl:

b) NepeyncnnTb KOMaHAbl ynpaBfeHns onepaLnoHHOR CUCTEMOIA;

C) NepeuncnnTb NoACKa3Ky NporpamMmmbl U NPUBECTM 061aCTb COOTBETCTBYHOLLUX OTBETOB:

d) npn BO3MOXHOCTM, onucaTb, kakum 06pasoM npepsartb paboTy nporpaMMbl BO BPeMs ee BbIMoJIHe-
HUS,, NPOAO/MKNTL UM OCYLLECTBUTL BbIXOZ, M3 HEe. a Takxe ykasaTb cTaTyc paii/ioB M AaHHbIX nocne npe-
pbiBaHUsi pa6oTbl.

4.3.8 BbixogHble gaHHble
BbIxoAHblE AaHHble AO/MKHbI COAEPXaTb:

a) onucaHue BbIXOAHbIX AaHHbIX NMPOrpamMMbl U MOPAA0K rpacniyeckoro N306paxKeHuns JaHHbIX;
b) pyKOBOZCTBO MO OL|EHKe TOro, JOCTUTAEeT M NporpaMma NpaBu/IbHOTO PELLEHUSs!, MPU HEOGXO0AMMOCTH.

4.3.9 Mpumepsbl 3agavy/npumMepsbl C pelleHnem

Mpumepsl 3agay/npumepsl C pelleHneM NpefocTaBnAoT aiibl ¢ NpuMepaMn COOTBETCTBYIOLMX Bbl-
XO[HbIX JaHHbIX, NO3BOMAIOWMUX MOSb30BaTENO BEpPUPULMPOBATL NPaBUIbHOCTb PaboTbl NpPorpammbl; 3TW
npumepsl 3afa4 A0/KHbI BbINOMHATL 60MbLUYI0 YacTb AOCTYMHbLIX 3anporpaMMnpoOBaHHbIX BapuaHToB (a5
CpaBHeHVs cM. 4.2.4.)

4.3.10 O6paboTka oWwnNb60K

Ha paHHOM aTane Heo6xo4MMmo:

a) NpefocTaBUTb CNUCOK COO6LLEHMI 06 OLWMGBKax, KOTopble MOryT 6bITb CTEHEPUPOBaHbI NPOrpaMMoii;

b) NpeaoCcTaBnTb CIMCOK MHCTPYKLMIA NS COOTBETCTBYOWUX AeACTBWIA NPpU BO3HUKHOBEHWM COOBLLEHW
06 oLumnbKax;

C) onucatb NoBefeHne NporpaMmbl NPW HapyLeHUy orpaHUYeHuiA;

d) onucatb npouefypbl BOCCTAHOB/IEHNS.

5 MeTtoguka

5.1 O6wure noaoxeHuns

Bepudhmkauus v Banvaaumsi MeToga pacuyeta — 3T0 NPOLECCHI, UCMO/b3yeMble [/151 ONpeaeneHust Tou-
HOCTW COOTBETCTBUSA MeTofa pacyeTta peasibHOMY MUPY C TOUKW 3peHWsi Npegnonaraembix Lesneii ero npuve-
HeHVs (Banmgaums) v CTeneH TOYHOCTH, C KOTOPOIi peanu3aums MeToAa pacyeTa oTo6paxaeT NpeacTaB/eH-
HOe pa3paboTUMKOM KOHLENTyaslbHOEe ONMUCaHue U pelleHne (Bepudmkalys). Bepudmkaums — 3To npouecc
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onpefesnieHns NpaBUIbHOCTW PELUEHUSI ypaBHEHWI NPW YC/I0BUM, YTO MCMOMb3yeMble YpaBHEHNSA BepHbl. Ba-
nuaaunsa nossonsieT y6eamnTbes B TOM, YTO (hakTUYeckue pesy/bTaTbl COOTBETCTBYHOT 0XUAAEMbIM faHHbIM.

Ha pucyHke 1B o6LiemM cxemaTM4yeckoM Buie npeacTas/ieHbl 3Tanbl MOAENNPOBaHUA U Posib Bepudmka-
LUMmn 1 BaNMaaummn B 3TUX npoLeccax NpUMeEHUTENIbHO K KOMMNbIOTEPHbIM MOAENSIM NOXapoB.

PucyHok 1 — Mpumep aTanoB paspaboTky U OLLEHKN KOMMNbIOTEPHbIX (KOMMNbIOTEPU3NPOBaHHbLIX) Mogenei

KoHuenTtyanbHaa Mofenb co3faeTcs Ha OCHOBE aHanu3a peasibHoOro mupa (MHorga usnyeckon cucte-
Mbl) U COCTOUT U3 f@HHbIX MaTeMaTUYeCKOro MOLEIMPOBaHNSA U ypaBHEHWUIA, ONUCHIBAIOLWUX ONU3NYECKYIO CU-
cTemMy (ypaBHeHuss HaBbe — CTOKCa, COXpaHEHUS IHEPTUM 1 MAcCChl, a Takke JOMNOo/HUTE NbHbIE hu3nyeckme
MOZenu, Hanpumep Mogenu TypoyneHTHOCTU, acneKTbl Ye/I0BEYECKOro NoBeAeHNs, NoOBeAeHNEe KOHCTPYKLMK,
puck 1 T. A.). Bepudmkauua paccmaTpusaeT B3avMOCBA3b MeXAy KOHLEeNnTyaslbHOW Mofesnbio U KOMMbloTe-
pY3“pPOBaHHOI MOAENbIo, B TO BPeMS Kak Banugauus — B3aMMOCBS3b MeX/y pacyeTHON Mofenbio 1 peab-
HOCTbIO.

Ha pucyHke 2 6onee feTasibHO packpbIT Npumep, NpUBEAEHHBIV Ha pucyHKe 1, v npeacTasnieHa 610K-
cxema ANn5 WUPOKOro NpYMEHEHUs, KoTopas BKIYaeT BO3MOXHble CMOCO6bl MCMONb30BaHNUA anrebpaunye-
CKUX ypaBHEHWIA B Crlyyae UX LienecoobpasHoCcTy.

Mpoueaypa HauMHAeTCA C NOMyYeHUss HEOOXOAUMBIX 3HAHUA 06 WCMbITAHUAX W IKCNEepUMEHTax Wan
nccnefoBaHnax AN8 ONucaHUs SABMEHWI peanbHOro mMupa. Ha OcHOBe BOCMpPUSITUS peanbHOro Mupa pas-
pabatbiBaloT KOHUeNnTyasbHyl0 Mofenb B BuAe Nogpo6HOro C0BECHOr0 ONUCAHWA paccMaTpuBaemoro(bix)
npouecca(oB). KoTopas B fAanbHellwem npeobpasyeTca B HA6Op MaTemaTnyeckux B3avmocBss3eli. Ha ocHose
3TMX B3aMMOCBA3el hopMmpyeTcs pelleHne (v psag pelueHunid) nyteM pasbueHns ofHol CTPOKM 3a Apyron —
0T 60/1€€e CMOXHbIX YPOBHEN 0 MEHee C/OXHbIX, C NPUMEHEHNEM NPUBGVKEHWIA A0 TakoW cTeneHun, Npu Ko-
TOpOWi 3afa4a MOXeT 6bITb peLleHa ¢ AOCTATOYHON TOYHOCTBIO U NpUeMIEMbIM YPOBHEM 3aTpaT Ha peLueHve
(Hanpvimep, BpeMeHHbIe 1 CBSI3aHHble C MPOM3BOANTENLHOCTBLIO KOMMNbIOTEPA).

TeopeTnyeckass OCHOBa MeToAa pacveTa KOMMbIOTEPHOW Mofenn [o/xHa 6biTb MccnefoBaHa OAHWUM
WU HECKOTbKMMMW 3KCnepTamu, XOPOLLIO 3HAKOMbIMW Kak C Hay4YHbIMU OCHOBaMW SIBMEHWIA NOXapoB, Tak U C
TEXHUKOW pacyeToB, HO HE MPUMHUMABLUUMK yyacTue B pa3paboTke mogenu. flaHHoe nccnefoBaHue AO/MKHO
BK/OYATb OLEHKY MOJIHOTbI AOKYMEHTALMUN, B YACTHOCTY B OTHOLLUEHUWN YNC/IEHHbIX annpokcumauuii. dkenepT
[OMKEH 6bITb CNOCO6GEH OLEHWTb, AOCTATOUYHO /N CYLLEeCTBYeT Hay4HbIX [A0Ka3aTeNbCTB B Hay4HOW nuTepa-
Type 4719 UCNoMb30BaHNA NPYMEeHAeMbIX NOAX0A0B. [laHHble, NCnosb3yeMble B Nporpamme A8 NOCTOAHHbIX
BE/IMYUH ¥ 3HAYEHUI NO YMOMYaHWIo, TakkKe AO/KHbI OLeHMBaTb Ha NpeaMeT TOYHOCTU U NPUMEHUMOCTU C
TOYKM 3peHUst MeTofa pacyeTa u npeanonaraemoro ncnosb3oBaHus. NocnegHee Tpe6oBaHe 0COGEHHO Bax-
HO B Tex cnyyasx, korga faHHble, UCNOJb3yeMble 418 YNCNEHHbIX NOCTOAHHBIX, MOTYT UMETb CrneunasbHble
3HaYeHnsa ANA KOHKPETHbIX cLueHapueB. MNMpakTuyeckue BepxXHUE W HWXKHWE NpefesibHble 3HAYeHUs nepemeH-
HbIX, UCMO/Ib3YEMbIX B KaYeCTBE BXOAHbIX AaHHbIX, AO/KHbI O6bITb YETKO OnpejesieHbl, YTOObl OrpaHnynTb UX
NpUMeHeHNe NPOBEPEHHON 061aCTbIO.
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PucyHok 2 — Cxemartunyeckoe nsobpaxeHve sanugauun n sepudurkaymm Mogenu

Mexzy aTtanamy npeo6pasoBaHUs 3MIEMEHTOB B CUCTEMY, MPUrOAHYI0 ANS fanbHelilweld paboTbl, He-
06X0AMMO BbINO/HATL NPOLECCHI BepuUKauMmy 1 Bangaumn ¢ Lesblo NoCTOSIHHOW NPOBEPKM CUCTEMbI Ha
BO3MOXHbI€ NCTOUHUKM OLLMGOK. B CBSI3M CO C/IOXHOCTbLI0 MaTeMaTMUYeckoil uHTepnpeTauum sasneHuii noxapa
B NMpYMepe Ha pPUCYHKe 2 NpuBEAEHbI NOAPOGHbLIE AaHHble, KOTOPbIE He HYXHbI A/ OLEHKN (3MNUPUYECKUX)
MEeTOA0B pacuyeTa, T. e. anrebpanyeckme ypaBHEHs, KOTOPbIE TakKe PacCMOTPeHbl B HACTOSILLEM cTaHaapTe
¥ NpeAcTaB/ieHbl B onpeAeneHHol suelike TabnuLbl.

MeToZ0/10TVsl He OrpaHMyeHa pacuyeToM PacrnpocTpaHeHus noxapa v Nofo6HbIMK 3afadamu, HO MOXET
6bITb NPUMEHEHA OTHOCUTE/ILHO BaiMjauumn 1 BepumkaLum MeTof0B pacyeTa NnoBeAeHNs U ABUKEHUS Nio-
Aeli. noBeAeHUs: KOHCTPYKLUM 1 OLLeHKN PUCKOB.

5.2 Bepudukauus

Bepudmkauus npegcrasnsieT coboil Npouecc onpeaesnieHns Toro, YTo peanusalns MeToga pacyeTta B
TOYHOCTM COOTBETCTBYET ero KOHLENTyaslbHOMY OMUCaHNI0 U PELLEHNI0, NPEAOCTaB/IeHHbIM Pa3patoTUNKOM.
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370 He nogpasymeBaeT, YTO paspellaomne ypaBHeHNS ABAAIOTCA NPUIro4HbIMU, OJHAKO O3Ha4aeT, YTo ypas-
HeHVs peanim3oBaHbl U peLleHbl NPaBubHO 1 MX peann3almsa TOYHO COOTBETCTBYET KOHLeNTyabHOMY onuca-
HMI0O MeToAa pacyeTa 1 ero pelleHnto, NpefocTaBieHHbIM pa3paboTynkoM MeToAa.

Takum obpasom, Lenb npouecca Bepudmkaumm 3aknoyaeTcs B TOM. 4TOObl NPOBEPUTL MPaBUIBHOCTb
NporpaMMHOro KoAa ¥ OLEeHWUTb KOHTPO/Ib YNC/IEHHbIX OLUMOOK, KOTOPble MOTYyT 6biTh pasfeneHbl Ha Tpu Ka-
TEropun: OKpyr/ieHue, yceueHne n guckpeTtnsaumsa. OLMOKN OKPYrIeHUs BO3HMKAIOT BCMeLCTBME TOro, YTo
KOMNbOTEPbI NPeA0CTaBA0T AeNCTBUTE IbHbIE YNCNA, UCMOSb3YS KOHEYHOoe Yncio uudp. Owmnbkn yceueHms
BO3HMKAIOT NpU 3aMeHe HemnpepbIBHOrO NpoLecca KOHeYHbIM. Hanpumep, Takve ownbKM MOryT NPOUCXOANTD,
Korga 6eckOHeuHbIVi paf ycekaeTcs Nocne KOHeYHOro yucna YJeHOB WAW Korga NoBTOPHOe AeiicTBue npe-
KpawjaeTcs nocrse Toro, Kak KpuTepuini cxogumocTn 6bin yaoBnetsopeH. Owunbku guckpetusauum BO3HMKA-
I0T. KOrAa HenpepbiBHbI NPOLLECC, Tako Kak BbluMC/IEHWe MPOM3BOAHOM, annpoKCUMUPYeTCS AUCKPETHbIM
aHasiorom, TakMM Kak pasfefieHHas pasHoCTb. Bepudmkaumsa BblUMCAMTENBHOTO MeToAa A0/HKHA BKIYaTb
B cebs aHanu3 n obcyageHne Mcnosb3yemMblX METOA0B U MPUCYLLUX OFrpaHUyYeHnin B KOHKPETHbIX BblOpaHHbIX
BapuaHTax.

5.2.1 MpoBepka KOMMNbIOTEPHbLIX NporpamMmm

MporpamMmMHbIii Kog MOXEeT GbiTb MPOBEPEH Ha CTPYKTYPHOW OCHOBE, BPY4YHYIO UM C MOMOLLbIO NpO-
rpaMM MpPOBEepKM KOAQ, C Lesfiblo BbISIBIEHUS HAPYLWEHWA U HECOOTBETCTBUI B KOMMbIOTEPHOM koge. O6e-
creyYyeHne YeTKoro onpefesieHns U perncTpauuy MeTofoB U MEeTOLO/OMMiA, NCNONb3YyEMbIX A1 NMPOBEPKM
NPorpaMMHOro Koga, a Takxe Jo6biX 06HapyXeHHbIX HeAOoCTaTKOB MOBbLIWAET YPOBEHb YBEPEHHOCTU B
CNOCOGHOCTU Mporpammbl HAAEXHO 06pabaTbiBaTh AaHHbIE, OLHAKO 3TO HE MOXET CNYXWUTb NnokasaTenem
BO3MOXHOI NPUrOAHOCTU M TOYHOCTM MUCMONb3yeMOl nNporpaMmsl. He Bcerga ownbka ykasblBaeT Ha Henpu-
roAHOCTb NpOrpaMMbl, OAHAKO AOKYMEHTUPOBAHME 3TUX «OLIMGOK» NpeAoTBpaliaeT UCMosb30BaHne OLu-
GOYHbIX PEXUMOB MPOrPaMMBbI.

5.2.2 BpemeHHasa 1 npocTpaHCTBEHHas auckpetTnsaynsa

MaTemartuyeckne MoAenu, kak Npasuio, BblpaXeHbl B Buae aAndepeHunanbHbiX M MHTerpanbHbIX
ypaBHeHwuii. Mofenu, B Le/ioM, UMetoT C/TIOXKHYI0 CTPYKTYPY, U aHa/IMTUYECK/e pelleHns yacto bbiBaeT TpyAHO
HaliTu. [1nA HaxoXAeHUs NPUOIMKEHHbIX PeLleHnn He06X0ANMbl YNCNIEHHbIE MeTOAbl. B uncneHHom metoge
NPOVCXOANT AUCKPETU3aLNA HENPEPbIBHOV MaTemMaTuyeckoii MoAenu, To eCTb MPUBGANKEHME C MOMOLLbIO ANC-
KPeTHO. uncneHHol mogenu. [iuckpeTnsaumsa ocyLLecTBNAeTCS BO BPEMEHW U B NpocTpaHcTBe (pa3bueHne
Ha ceTKu).

HenpepbiBHas MaTemartnyeckass MoAesb MOXeT ObITb AUCKPETU3NPOBaHA MHOXECTBOM Pas/IMyHbIX CMo-
cOo60B. B pe3ysibTaTe Yero 6yAeT NosyvyeHO MHOXECTBO pas/INyHbIX AUCKPETHbIX Mogenei. [na AOCTUXeHWA
XOpOLUEro NpPUGAMXEHUS K peLleHU0 HenpepbiBHbIX MOgenein AuckpeTHas MoAesb [O/HKHA MMUTMPOBATb
CBOICTBa U NOBeAeHNe HeNpPepbIBHON MoAenu. 3TO O3HAYaeT, YTO ANCKPETHOE peLUeHMe AO/IKHO CXOAUTLCA
K pelieHnio (ecnm OHO CyLLeCcTBYeT) HenpepbIBHOM 3afayn npyv yMeHbLUeHUU napameTpoB AucKpeTusauum
(BpemeHHoro wara, NPOCTPaHCTBEHHON CeTKN U T. A.). 3TO AoCTUraeTcs nyTeM BbINOSHEHWA TpeboBaHwuii co-
BMECTMMOCTU 1 ycToiuMBoCcTU. COBMECTUMOCTb O3HAYaeT, YTO AUCKPEeTHaA MOAENb MakcuMasibHO npubau-
XeHa K HenpepbIBHON MOAeNy B OTHOLIEHWWN HEKOTOPbIX OLLeHOK, HanpyMep HOPM OnpefenieHHbIX BeIMYUH.
YCTOMUYNBOCTb O3HAYAET, YTO MOTPELUHOCTb HE YBE/IMUMBAETCA N0 Mepe BbINOIHEHUS NPOrpaMMbl.

CnepyeT BbISIBASATL U U3yyaTb hOpMasibHbIA NOPSAOK OLWIMGKM B MPOCTPAHCTBEHHON M BPEMEHHOW Anc-
KpeTusaummn. Bo3MoxHO, He yAaacTca NpoBeCcTU ncyepnbiBaloLWnii aHanms, ogHako Heo6Xxo4MMO OCYLLEeCTBUTb
KaK 4acTb npouecca Bepudukalmn aHanns npeactaBeHns ypaBHeHWn B ANCKPETHYIO YMCI0BYIO (hopMy.

MHorve 3afauun, cBA3aHHbIe C NOXapoM, BK/IOYAOT B3avMoAeliCcTBUE pasIMyHbIX (h3nYeckux npowec-
COB. TakMX Kak XMMuyeckue unm TensoBble NPOLLECChbl U MexaHuyeckne peakuuu. BpemeHHble 1 npocTpaH-
CTBEHHble MacluTabbl, OTHOCALMECS K 3TUM MpoLieccam, MOryT CyLeCTBEHHO OT/IMYaTbCH, YTO NPUBOANT K
BO3HUKHOBEHWIO YMC/IEHHbIX TPyAHOCcTell. CnegoBaTesnibHO, Npy pelleHnn auddepeHumnanbHbiX ypaBHeHU
Heo6x04MMOo No3aboTUTLCA O BbIGOPE HYXHbIX BPEMEHHbIX U MPOCTPAHCTBEHHbIX LUAroB, 4Tobbl obecneynTb
YyCTONUYNBOCTb (OCOOEHHO B OTHOLUEHUWM BPEMEHHOTO Lara 718 NepexofHblX BblYWCIEHW) N AOCTATOUHYIO
CXOAUMOCTb BblYUC/EHNI. HEKOTOpble YMCIEHHblE METOAbl MOTYT 6bITb MCNOMb30BaHbI 419 AUHAMUYECKOrO
MOHWTOPUWHIa napameTpoB AWCKpeTU3auMn B COOTBETCTBMM C TpeboBaHMAMMN YCTONUMBOCTN U TOYHOCTU (Ha-
npumep, B OTHOLEHUV NPOCTPaAHCTBEHHOW ANCKpeTU3aummn, anocTeprmopHas oLeHka ownbok, 06beanHeHHas
C AMHaMUYECKMM M3MesSIbYeHMEM ceTku). PekoMeHayeTcs Mcnosib3oBaTb Takme MeTofbl, 0CO6EHHO A/1a Bpe-
MEHHOI YCTOYMBOCTH, @ TaKke A1A HeNUHelHbIX 3af4ay, KOTopble BCTPeYaloTCs B 30HHbIX MoAensix. B atom
cnyyae AoKyMeHTauusa nporpamMmmMbl AO/HKHA B NOTHON Mepe 06bACHATb, KakvM 06pa3oM 370 6bIS10 AOCTUTHYTO.
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W [OMXHbI 6bITh NMPEeACTaB/IEHbl YNC/IEHHbIE 3KCMEPUMEHTBLI CO CChIIKOW HA AOCTOBEPHOCTh WCMO/Ib3YEMOro
anroputma. 3To He MellaeT Nosb3oBaTe o NPOBOANUTL A1 HEKOTOPbIX PACYETOB UCCNEeA0BaHNe CXOAUMOCTY
BPEMEHW 1 MPOCTPaHCTBA. Kakum 06pa3oM BbIMOSHAETCA faHHAs 3ajada cucTemMaTMuecku B C/lyyae BbiGopa
napameTpoB AMCKPETU3ALMU, OCTAETCSA HA YCMOTPEHME NOo/b30BaTesNs.

5.2.3 MpoBepKM CXOAUMOCTU UTepaumii u yctoliunBocTtu

BaxHo, uT06bI peannsauus KoHLenTyasnbHol MoAenu B BuZie KoMnbloTepHoii NnporpaMmbl 6bii1a BbINos-
HEHa NpaBusIbHO. [1N1A 3TOro HE06XOAMMO OCYLLECTBUTL Crieaytolne felicTBUSA, Korga 310 NpYMeHUMO:

a) NpoBEepUTL KPUTEPUM OCTATOUHBIX OLLINGOK;

b) NPOBEPUTL YCTONUMBOCTb BbIXOAHBIX NEPEMEHHbIX;

C) NPUMEHUTB 11106a/bHbIE MPOBEPKM MO COXPAHEHUIO COOTBETCTBYIOLLMX BEMNYMH;

d) no Mepe BO3MOXHOCTH, NPOBOANTL CPABHEHME C aHA/IUTUYECKUMI PeLleHUsIMU;

€) NpoBOAUTL CPaBHEHME C 60/1€€ TOUHBIMU PELUEHUSIMUA, MOyYEeHHbIMI C MOMOLLbI0 60/Iee MOJHbIX
MoZieneii, KoTopble [JOCTOBEPHO MPOLUN BepudvKaLuio 1 Banaaumio;

f) NnpoBepWTL BO3AENCTBIE UCKYCCTBEHHbLIX TPAHUYHbLIX YC/I0BUI 4151 HE3aMKHYThIX 3aaau.

5.2.4 O630p 4YucnoBoii 06paboTkm mogenei

BaxkHas yacTb Bepudhmkaumy Mogenu 3akioyaeTcst B TOM. YTOObl y[0CTOBEPUTLCS, YTO YpaBHEHUS U
MeTOAbl, yka3aHHble B JOKYMEHTaL MKW, onucbiBatoLLeil noaxos, 6bi11 peann3oBaHbl Haanexalmm obpasom,
4TO nojpasymeBaeT OLEHKY AOKYMEHTaLWUMW, peann3aunio ypaBHEHU B KOMMbLIOTEPHOM KoAe W aHanu3 uc-
nosib3yeMbIX METOA0B ANCKPETU3ALMN N YACIIEHHBIX METO0B.

5.3 Banngauyus

5.3.1 O6wwme nosoxeHns

B naHHOM NyHKTe nNpefcTaB/ieHbl NPoLeaypsl C Lesblo onpeaesieHust TOYHOCTU MeTofa pacyeTta Ans -
pOKOro criekTpa npuMeHeHuin. CTporoe cobneHne npoueaypbl Banugaumum Heobxoaumo, YTo6bl yCTaHOBUTb
AvanasoH npYMeHeHuss MeToda pacyeTa v onpegenmTb TOYHOCTb MeTOAa pacyeTa B NpuemMaemMoM AnanasoHe.
270 ABMAETCA BepHbIM ANs N060ro BMaa MeTofa pacyeTa, NPefCcTaB/IEHHOrNO B HACTOsILLEM cTaHaapTe. Kop-
pensauuM — 3T0 AONYCTUMbIe MPOrHO3NPYIOLLME MHCTPYMEHTbI, KOTOpbIe AO/MKHbI GbITb NPOBEPEHbI TAKUM Xe
06pa3om, Kak KOMNbOTEPHbIE MOAENN C UCMOMb30BaHNEM aHasI0rMYHbIX METOAO0B.

[axe gna npocTeinx cnyyaes 3a4ay No OLLEHKE MOXapoB He CyLLEeCTBYET YHUBEPCA/IbHbIX aHaNNTu-
YeCKMX peLleHuid, TO ecTb pelleHnii B aHanTuyeckom Buge. OfHaKo cyLecTByeT BO3MOXHOCTb BbIMOMHNATD
ABa Tuna npoBepku. MNepBblii TN NpeacTaBaseT cob6oil cnocob, C MOMOLLLI KOTOPOro OTAE/IbHbIE anropuT-
Mbl CBEPSIOT C aNropuTMaMmn B 3KCMEepPUMEHTasIbHOM paboTe. BTOpoli TMN cOCTOUT 13 NPOCTbIX 3KCNEPUMEH-
TOB. Hanpumep TeNJ0NPOBOAHOCTb UM U3MyYyeHne, pesynbTaTbl B KOTOPbIX aCMMATOTMYHLI, B yacTHocTh, B
NMPOCTOM WCMbITAHUN C OAHVUM MOMELLEHNEM MPU OTCYTCTBMMU BO3ropaHust Temnepartypa f0/HKHa acMMNTOTH-
YecKu NpUXoAMTb B paBHOBECKE K eAMHOMY 3HaYeHu. Mogenb Ao/KHA 6biTb B COCTOSIHUM BOCNPOU3BECTU
370 nosefeHue. HakoHel, eCTb BO3MOXHOCTb BbIYMCAUTb PELUeHUs AN CUTyauuid, B KOTOPbIX CyLLECTBYIOT
aHanuTuyeckne OTBETbl, OAHAKO TakMe CUMTyauum MOXHO BOCMPOU3BOAUTb B 3KCMEPMMEHTE, HO He ecTe-
CTBEHHbIM MyTEM.

PacxoxgeHve npu cpaBHeHUW anrebpanyeckoro ypaBHEHWS UM KOMNbIOTEPHOI MOAENN C SKCMepuMeH-
TaNbHbIMW AaHHbIMY CBA3aHO CO CTENEHbI0 HeoNpeAeeHHOCTU, B KOTOPOI MeToA, pacyeTa ABNSETCA TOYHbIM
OTPaXEHNEM peasibHOW KapTUHbI C TOYKM 3PEHMUS €r0 NpesnosiaraeMoro UCnosb30BaHNns (Banungauns), a Tak-
e C MOrpellHoCTbI0 B KOHUEeNTyaslbHOM OnMcaHuM MeTofa pacyeTa, NpefocTaB/ieHHOM pa3paboTyukoMm, 1
pelleHnem mMeToga pacyeTa (Bepudukaums).

B HacTosiLeM cTaHAapTe NpeayCcMOTPEHbI ABE NpoLeaypbl, N06as 13 KOTOPbIX MOXET CONPOBOXAAaTbCA
BasMgaunen, KOTopyo NPOBOAUT 3aMHTEpeCcOoBaHHas CTOpoHa. 3T Npoueaypbl Ha3bliBAKTCS «Cenas» n «oT-
KpbiTas» Banupaums.

Mpy npoBefeHUM NpoLeaypsl CNENON BaMaaLumnmM CTOpoHa, Kotopasi NpPoOBOAUT BanaaLuo, UMeeT AaH-
Hbl€ TOJIbKO HavaslbHbIX M TPAHUYHbIX YCIOBUI 3KCMEPUMEHTa, He06X0AMMbIX A/15 BbIMOSIHEHUS METOA0B pac-
yeTa. NPOXOASALLEro BanMaaunto. 3T AaHHble MOTyT BKoYaTb Nto6ol napameTp (Hanpumep, CKOPOCTb Bblge-
NleHus Tenna), AN KOTOPOro NPOrHO3MpyLLY CNOCOGHOCTbL MoAenn He npoBepstoT. CTopoHa, NpoBoAsLas
Ba/IMAauUMio, He UMeeT AO0CTyna K SKCNeprvMeHTas/IbHbIM M3MEePEHMAM BbIXOAHbIX AaHHbIX MeToga pacyeTta,
NpoxoAsLLero BanngaLmio.

B oTKpbITOI NpoLeaype CTOpoHa, NpoBoAsALLaa BaMaLnio, UMeeT AaHHbIE O HavaslbHbIX Y TPAHNYHbIX
YCNOBMAX 3KCNEPMMEHTA, a Takke CBeAeHUs 06 M3MepeHnsX BbIXOAHbIX NapamMeTpoB MeTofa pacyeTa, npo-
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xogdalero sanupauuio, A0 TOro, Kak BbINOJIHAETCA MeToh pacyeta. B nutepartype BcTpedyarTca u gpyrue
onpegeneHns, UCnosb3yemble No AaHHOMY BOMPOCY, Takue Kak «anpuopu», «arnoctepuopu», «abContTHO
cnenasi» U «HanosIOBUHy crenas» Banngauus. B HacTosweMm cTaHgapTe NPUHATbI U UCNOJIb30BaHbl TO/IbKO
ABa TepMUHa, «cnenasa» U «O0TKpbITaa» Banngauuna, Kak onpegesieHo Bbllle, KOTOPpblie OXBaTbliBalOT AMnana3oH
YCMOBUIA, BO3HUKAOLLMX B NpoLecce BannaaLuu.

CyuwiecTByeT psiff AOCTOMHCTB M HeAO0CTaTKOB 3TMX ABYX NPOLECcCoB Bavjauuu. 3avHTepecoBaHHas
CTOpPOHa A0J/DKHA CaMOCTOATENIbHO ONpeaenunTb, Kakol U3 NnpoueccoB Banngauumn 6osbllue COOTBETCTBYET ee
notpe6bHocTsAM. MNonb30BaTeNlb HACTOSILLLETO CTaHAapTa A0/HKEH co6aaTh ero TpeboBaHus, NPoBOAs OTKPbI-
TYI0 WY CAENy Ba/Maaumio.

Mpouenypa, KOTOPYIO AO/MKHbI MCNOMb30BaTh B NMPOLIECCE OTKPLITON MK crienoin Banmgalmm, npeacras-
neHa 85.3.2 1 5.3.3.

Bo Bcex cnydasax obenx npoueayp Banngaumm Heob6xoAMMO OnpefensiTb CpaBHUTE/IbHbIE METPUKMN Xa-
pakTepucTUK KayecTsa.

[anee pomkeH 6bITb BbIGPaH XapakTep 3HaYeHU, Nognexalinx cpasHeHuo. Ecnv Mmogens npowsia Ba-
nuaaumio Ans o6Lein cCKopocTy BbiAesieHns Tenna, 3To He 03HaYaeT ee NPOX0oXAeHWEe Banugauumn ans apyrux
napameTpoB. Paj B3aMMOCBS3aHHbIX TUMOB MOBEAEHNA MOAeNell MOXeT NMPMBOANTL K COOTBETCTBUIO C 06LLei
KpVBOI BblaeneHns Tenna, ogHako 3T0 NPOUCXOANT NPU HEMPAaBU/ILHOM PACCMOTPEHUMN NPEAMETOB FOPEHNs,
KOTOpPbl€e BblAENAKT Tenso.

30HHaA MoAenb B NEPBYI0 oYepeb pellaeT rnobasbHble 6anaHCbl MacChbl Y 3HEPTMU NO C/I0SAM.

MepBbIM LWAroM B NpoLUecce Banaauun Ans Takux Mofenei ssBNaeTca npoBepka CKOPOCTU BblAeNeHUs
Tenaa u mMacchbl, 3aTeM MOTyT ObITb CAeMNaHbl CPaBHEHNS 3HAYEHWUI, CBA3AHHbIX C KaXAbIM C/I0EM, Takme Kak
rpaHuua cnos, Temnepartypa v cocras.

C TOYKM 3pEeHUs MOAENN BblUMCANUTENbHOW rmapoanHaMukn CFD fo/kHbl GbiTb MOATBEPXKAEHbI T/10-
6anbHas Banuaauus 1 nokasbHas BaaMauns 3Heprum, Maccbl, Macchl No BUAAM W BE/IMYMH NepeMELLEHUS.
MonHas Banugauus mogenu notpebyeT rnobanbHbIX AaHHbIX, TAKMX Kak obLas noteps Macchbl Uv Bblaesie-
Hve Tenna HRR. 1 NokasbHbIX JaHHbIX, TAKUX KaK CKOPOCTb ABWXEHUSI BO3AYLIHON Macchbl, MECTHbI cocTaB
rasza n MecTHble 3HaYeHUs Temneparyp.

5.3.2 Mpoueaypa OTKPbITOW Banugayum

He cyuiecTByeT CTporux TpeGoBaHuii K NpoBeAeHuio ayauta npoueaypbl OTKpbITOl Banugauuu. Mpo-
Leaypa. KoTopyto crieflyeT cob/tofath B MPOLECCe OTKPLITON BaMgaumm, NpeacTaBieHa HuxXe:

a) CTopoHa, NpoBoAsLLas BaiMaaumio, UMeeT Unu nosydaeT 4OCTYN K Hauya/lbHbIM U TPaHUYHbLIM YC/T0BU-
AIM 3KCMEPUMEHTOB, a TakKe K U3MEPEHNAM BbIXOAHbIX NApaMeTPOB, MPOrHO3UPYEMbIX C MOMOLLbIO UX MeToAa
pacueTa, Npexae 4em OoCyLLeCTB/ISAIT METOAbl pacyeTa;

b) rpaHNyYHblE YCNOBUA U BXOAHbIE 3HAYEHUs, KoTopble 6yAyT WCMOMb30BaHbl A1 METoAoB pacuye-
Ta. AO/XHbI 6bITb YCTAHOB/IEHbI 1 3340KYMEHTMPOBAHbLI Npexae, yeM 6yayT OocyLlecTB/EHbI MeToAbl pac-
yeTa:

C) MeTofibl pacyeTa HU B KOEM c/lydae He cfieflyeT OCYLLeCTBMATb NMOBTOPHO C M3MEHEHHbIMU TpaHuny-
HbIMMW YC/TOBUAMM 3KCNEPVMEHTOB B KQUECTBE BXOAHbIX 3HAYEHWIA, 33 UCK/IOUEHMEM PaMOK aHa/M3a Heonpe-
[ENEHHOCTY NP OLEHKE PUCKA, FAe pacCMaTpuBaeTCsl pesysibTaT HeoNpPeaeIeHHOCTY B 9KCNEPUMEHTASTbHbIX
[aHHbIX.

5.3.3 MNpoueaypa cnenoi Banuaauum

Mpouepaypa cnenoii Banngaunn TpebyeT NpoBefeHNs ayauta AN Toro, 4Tobbl NOATBEPANTL BbINOMHE-
HVe npoueayp, NpUBeAEHHbIX B AaHHOM MyHKTe. AyAUT MOXHO NPOBOAUTL NMG0 B COOTBETCTBUU C TpeboBa-
HMAMKW. YCTaHOB/IEHHbIMU OpraHu3auuein, ocyLlecTBAsAoLWel NpoBepky, M60 6onee hopMasibHO COrnacHo
FOCTP NCO 19011 n TOCT P NCO/M3K 17021-1 B kauecTBe ayauTa, NPOBOAVMOrO «MepBOi» UIN «BTOPOI
CTOPOHOW», Nnb0 «ayauTa u cepTndmkaLm, NPOBOANMbIX TPETbEN CTOPOHOW».

Mpoueaypa npouecca Cnenoi Bannaauuy 3aknioyaeTca B cnefyowem:

a) CTopoHa, NPoBOAALLaA Ba/MAaUMIo, AO/MKHA UMETb JaHHble TOMIbKO O HAaYasibHbIX U FPAaHUYHBIX YC-
NOBUAX 3KCMEPUMMEHTa, KOTopble He06XoAMMbl AN1A OCYLLECTBNEHUS METOAOB pacyeTa, NpoXoAsAwmnxX Banu-
faumio. CTopoHa, NpoBoAALLas Baingaumio, He AO/HKHA UMETb JOCTYN K pe3ynbTaTam 3KCneprMeHTasIbHbIX
N3MepeHuii JaHHOTro MeToAa pacyeTa, KOTOpbI MPOXOANT BaNaLmio:

b) mpouecc cnenoi BamaaumMm MOXeT 6bITb MCMOMb30BaH TOMbKO TOrAa, Korga AOJ/HKHbI 6biTb NpoBe-
[eHbl HOBble 3KCMEePMMEHTbI N0 Ba/MAaunn Wy Korga CywecTBYOT ONnbiThl BavgaLumum, He fOCTyNHbIe Ans
06LeCTBEHHOCTH 1 A/151 CTOPOHbI, MPOBOASALLEN BAIMAALMIO;
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C) cneuuchmKaums aKCNEPUMEHTOB, UCMOMb3yeMas A5t npolecca BasMgaunm, BKYas HayasibHble U
rpaHWuHbIE YCNOBUSA, JO/MKHA ObITh AOCTATOYHO NOAPOGHOI, UTO6LI 06ecneynTs aHaIMTUKOB MEeTOA0B pac-
yeTa BCEMW HEOGXOAMMBIMU BXOAHBIMU AAHHLIMU;

d) B 3aBMCMMOCTY OT Lie/IM Ba/IJALMU B KAYECTBE FPaHNYHOrO YC/IOBUSI U BBOAHBIX AAHHbLIX A1 MeToaa
pacuyeTa MOryT UCMO/Mb30BaTh HEKOTOPbLIE MapameTpbl, TAKME Kak CKOPOCTb BblAENeHNUs Tenna, KoTopble J0/K-
Hbl 6bITb OMpeAesieHbl NPU OCYLECTBIEHUN BaUaaLmm;

€) cTopoHa, NpoBoAsALLas BaIUAaLMio, 40/MKHA UMeTb A0CTYN K 3KCNepuMeHTasIbHbIM U3MepeHUsM, Co-
OTBETCTBYIOLIMM BbIXOAHbIM AaHHbIM pacyeTa, MPOXOASLIEro BanMAauumio, Nocse Toro, kak MeTof pacuyeta
6bl1 OCYLLECTB/EH U pe3ynbTaThbl GblIM NPefoCTaB/IEHbl ayAUTOPY;

f) akcneprMeHTbI, B Xo4e KOTOpbIX NO/yyatoT pesy/bTaTthl, UICNOob3yeMble A BanMaaluum MeToaa pac-
yeTa. MOryT NpoBOANTL NGO JO. NGO Nocsie OCYLLECTBIEHUS METOA0B pacyeTa;

[l) B HEKOTOPbIX C/yyasx HayasibHble W rpaHUYHbIe YCMIOBUSI 3KCNEPUMEHTOB, NPeAOCTaBsieMble CTO-
pOHe. MpoBOAsLLEl Banmaaumto, 4OMKHbI ObiTb U3MEHEHbI MOC/e TOTo, KakK 3KCrepuMeHTbl 6blav NPOBefeHbI,
UTO6bI OTPA3UTL UX (PAKTUYECKME YCNIOBUS. B Takmx Cliydasix nepecMoTpPeHHble rPaHnuHbIe YC0BUS AO/KHbI
6bITb NPEOCTaB/IeHbl CTOPOHE, NPOBOASALLEN Banugauuio, 415 NOBTOPHOMO OCYLLECTB/IEHUSI PACUETHLIX Me-
TOA0B, EC/M pacyeTbl BbiNM OCYLLECTBEHbI [0 NPOBEAEHNS OMNbITOB;

h) Bo BCex cnyyasx AO/KHO 6biTb AOCTUIHYTO COrMalleHNe O rPaHNUHbIX YC/IOBUSIX U BXOAHbIX AaHHbIX,
UCMO/b3yeMbiX A/1s1 METOZOB PacyeTa, 10 OKOHYATEIbHOTO OCYLLECTB/EHNS] paCUETHbIX METOAO0B 1 10 BbIX0Aa
3KCNEepPUMEHTASIbHBIX 3MEPEHUIT BLIXOAHbLIX A@HHbIX pacyeTa, NPoXoasLlero Banmaaumio;

i) MeTo/ pacyeTa HU B KOEM C/lyyae He MOXeT 6biTb MOBTOPHO OCYLLECTB/IEH MOC/IE TOr0, Kak 6biau nony-
UeHbl 3KCNEepUMeHTa/IbHbIE N3MEPEHUST BbIXOAHBIX JaHHbIX pacyeTa, NPOXoAsLero BaiMaaLmio;

j) pesynbTathl MeToga pacuyeTa, NOABEPraeMoro BanMAauumn, AO/MKHbI GblTb NMPELOCTABIEHbl ayAnTopyY
[l0 TOro, KaK 6yfyT NoslyYeHbl IKCNepUMeHTasbHble U3MEepPEeHNsl BbIXOAHbIX AaHHbIX pacueTa;

k) cTopoHa, npoBoAsLas BanMaauuio, jo/mkHa paspaboTaTb crneumanbsHyio npoleaypy Banaalum B co-
OTBETCTBUW C HACTOSLLMM CTaHAapTOM. [laHHas npoueaypa Ao/mkHa 6biTb YTBEPXKAEHA ayAUTOPOM 40 Havana
npolecca BanuaaLlum.

5.3.4 OTyeTHOCTb MO Banupauuu

PesynbTatbl npouecca OTKPbITOW U CAenoil Banngaummn AOMKHbI OblTb 4OKYMEHTaNIbHO OhOpMAEHBI 1
BKMOYaTb B cebsi cneayollee;

a) onvcaHne aKCNepuMEHTOB 1 U3MEPEeHWit, BKTYas HeonpeaeeHHOCTb B U3MepeHusax (CM. npuioxe-
Hue B);

b) BXOAHbIE AaHHble, NCNOMb3yeMble AN METOA0B pacyeTa,

C) cCpaBHeHue pe3y/bTaToB MeTofa pacuyeTa C 3KCNepVMEeHTasIbHbIMU AaHHbIMW C UCMO/b30BaHNEM
YCTaHOBJ/IEHHbIX METPUK XapakTepPUCTUK KayecTBa B KOIMYECTBEHHOM BbIPaXEHUU;

d) npeacTaBneHne pacxoxgeHuin B Buae tabnul ¢ MCNonib30BaHNeM YCTaHOB/EHHbIX METPUK XapakTe-
PUCTVK KayecTBa B KOSIMYECTBEHHOM BbIpaXKEHUN.

MpumedyaHune — PacxoxaeHne MOXeT 6bITb CBSA3aHO C OLLMOKOI 1 HeonpeaesieHHOCTb0 B METOAE pacHeTa,

e) rpaHU4YHble N Ha4Ya/lbHbl€ YC/TIOBUA 3KCNEPUMEHTOB W. cnefoBaTtesibHO, CUeHapun noxapos, ANnA Ko-
TOPbLIX NpUMEHNMa Banaayna.

5.3.5 Oco6ble coobpaxeHus B CpaBHEHUN MPOrHO30B C AaHHbIMU

Mockonbky pesynbTathl anre6panyeckoit hopMysbl B 60MbLIMHCTBE CBOEM MNPELCTABNSIOT TOYEUHble
MPOrHO3bI, AN1A HAX NPUMEHUMbI T€ Xe NPUHLMMbI, YTO W A5 TOYEYHbIX NMPOTHO30B KOMMbIOTEPHBIX MOAENe.
ToyeuHble NPOrHO3bl CNeayeT COOTHOCUTL C AaHHbIMU (IKCMEPUMEHTOB, UCCNELOBAHNI) KaXabIA pas. korga
OHW JOCTYMNHbI AN paccMaTpMBaeMoli 3aayun 1 ec/im OHK GblIN NOMYYEHbl C 3KBUBANEHTHBIM HA6OpOM Ha-
YasTbHbIX U FPAHNYHBIX YCNOBUIA.

[ns cpaBHeHWsi NPOrHO3UPOBaHNS BPEMEHHOI BENNUMHbBI C AAaHHBIMU B NPUIOXEHUU B npeacTaBnieHsl
[iBa MeToAa AN1s KONIMYECTBEHHOM OLEHKU CXOACTBA U pasnnumnsa AByX KpMBbLIX, TakuxX Kak M3MeHeHve BO Bpe-
MeHU TemnepaTtypbl BEPXHErO C/0s A/t MPOrHO3UPOBaHUS MOAENV 1 akcnepumeHTa. MepBblii MeToA peasnu-
30BaH MyTEM PacCMOTPEHMUsI KPUBbIX Kak GECKOHEYHOMEPHbLIX BEKTOPOB 1 AasibHelLwero onucaHus pasnuunii
C NOMOLLbI0 BEKTOPHOTO aHanu3a. [laHHblii aHann3 obecneymBaeT KOMUYECTBEHHbI MeTog Banngaumn Moge-
neii noxapa u KOIMYECTBEHHON OLEHKN HEONPELENEHHOCTU B OMbITHbIX AAHHBIX.

BTopoii MeTo, Ha3biBaeMblii HOPMUPOBAHHLIM €BK/IMAOBLIM PACCTOSHUEM, paccMaTpuBaeT pasnyms
Mexay pesynbTaTamy pacyeToB U M3MEPEeHVSMU B TeUeHne BCero noxapa. [laHHas meTpuka obecneuviBaeTt
MHhopMaLUIo 0 11106a/bHbIX OLIMGKaxX U faeT NoJHbI 0630p BO3MOXHOCTEN NPOrpaMMHOro koaa.

B npunoxeHun B nokasaHo npMmeHeHve 060X METOAO0B.
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5.4 O630p TeOpPeTUYECKO 1 3KCNEepUMeEHTasIbHO OCHOBbI BEPOSITHOCTHbLIX Mogenei

YpaBHeHus, ncnosnb3yemble B BEPOATHOCTHOM MOAEN Kak YacTb OLEHKM puUCKa. — 3TO. kak Npaswno, ypas-
HeHVs. onpeaenstowme puck ¢ TOUKM 3peHnss BEPOSTHOCTHON OYHKLMM B MPOCTPAHCTBE, YCTAHOB/IEHHOM CLeHa-
PVSIMW. 1 ypaBHEHUSA, UCMO/b3yeMble 4151 NONyYeHNUs HE0OX0AMMbIX BEPOATHOCTEN 13 Apyrux 6onee AOCTYMHbIX
BepoATHOCTel. iccnefoBaHve NpaBuibHOCTY ypaBHEHWI JO/MKHO AaTb OTBETLI Ha CredytoLye BONpochl:

a) icnonb3yeT M Mofesb TOIbKO YeTKO onpefesieHHble BEPOATHOCTHbIE NEePeMEHHbIe 1 NapameTpbl?

BepoATHOCTHOE MOAEeNMpoBaHMe U OLeHKa puUcka, Kak NpaBuio, UCMOJMb3YHT 3KCNepUMeHTasbHble
6a3bl faHHbIX UIN VHXEHEPHbIe OLEHKW 418 NOMYYEHUS NepeMEeHHbIX Y MapameTpoB BepoATHOCTU. [lokasa-
TeNbCTBO TOYHOCTU OLEHKVM NMEPEMEHHON WM napameTpa C OAHUM 3HAYeHWeM MOXET 6biTb NosIlyYeHo nyTem
CpaBHEHNA C anbTepHaTWBHbIMU OLEHKaMW, paccyMTaHHbIMU TakuM e Cnocob0oM Ha OCHOBE He3aBUCUMbIX
JaHHbIX. Hanpumep, 3HauyeHUs OUEeHKW, NpefocTaB/ieHHble OAHOW rPynnoli aKCnepToB, MOrYT CpaBHUBATbL CO
3HAYEHMAMUN OLLEHKM, NOJSlyYEHHbIMW OT APYroi rpynnbl 3KCnepToB. B Takom cnyyae ocoboe BHMMaHue crie-
OyeT yaensTb xapakTepucTukam Tex CneumasiMcToB, KOTOpble C Haubosbluell BEPOATHOCTbIO MOBAMSIOT Ha
oLleHKy. Kpome Toro, BEpOSTHOCTb Ha OCHOBaHWUW onbiTa (Hanpumep, BEPOATHOCTb BO3rOpPaHns) MOXeT ObITb
BepucmyuposaHa nytem cpaBHeHUs ¢ NOA0OHbIMM NPYMepamMy BEPOSATHOCTY HA OCHOBaHWUW OMbITa, NOYYEH-
HOro B APYromMm MecTe Wau B Apyroe BpeMs.

BbIXxogHble NepeMeHHble OLLeHKM pucka, Kak Npasu/io, OCHOBaHbl HA BEPOSAITHOCTW W NOCNeACTBUAX, rae
nocnegHue ABNSAITCA NMPON3BOAHbIMU AETEPMUHUPOBAHHOW MoAesnun. MporHo3bl AeTEPMUHNPOBAHHON Moge-
NN MOryT 6bITb NOATBEPXAEHbI B NOPSAAKE, ONMCAHHOM B HacToseM cTaHaapTe. KOMOGMHMPOBaHHbI pacyeT
pucka mbo ANs Bcero pacyeTa, MMbO 418 NOACUCTEMBI, MO0 APYroi YacTu pacyeTa MOXeT ObITb NOATBEPX-
[JeH nyTem cpaBHeHNs ¢ hakTnyeckum yuepbom. B Tex cnyyasx, Korga BepOATHOCTHblE 3HAYEHUS OCHOBaHbI
Ha onbITe, 3HaYeHue yuiepba, ncnonb3yemoe 49 BaAMaauum, LO/MKHO GbITb MOYYEHO B TEX Xe MecTax W B
TOT € Nepuoj BpeMeHU, KOTOpble NCNONb30Ba/IUCH AN1A ONpefe/ieHns 3HavYeHnli BEPOATHOCTU.

b) CneayoT M BEPOSAITHOCTHbIE NMEpPEMEHHbIe, MapaMeTpbl U pacyeTbl 3aKOHaM BeposATHOCTel (Hanpu-
Mep. BEPOATHOCTM AO/MKHbI HAX0AUTLCA B npogenax ot 0 go 1)?

C) SIBNAIOTCA NN BCE YpaBHEHWS, UCMO/b3YIOLMe YC/TOBHbIE BEPOSATHOCTM, MOMHLIMW? Hanpumep, Ans
ypaBHeHus P(A) = [P (A 3agaHo B) mP (B)] ¢ [P (A 3agaHo He B) ¢ P (He B)). Ecnv onycTutb BTOPYO YacTb
Bblpa)XkeHns, TO He06X0AUM KOHKPETHbI/ cryyaii, npu koTopom nuéo P (He B), nnbo, 4To Yalle BCTpeyaeTcs,
P (A 3agaHo He B) paBHO Hyn0 UM NPMGAN3NUTENILHO PABHO HYSIO.

d) ABHO N BbIpaXeHO onpegefieHne pucka, CBsA3bIBas ero Mepy C BEPOATHOCTbIO UM MOCNeACTBUSMM
cueHapveB? Ecnu HeT, To cyliecTByeT M nogpasyMeBaeMoe BbipaxKeHne?

e) OxBatblBaeT N BblpaXeHne, ornpeaensiolLee pyck C TOUYKN 3peHNs CLeHapres, BCe BO3MOXHbIE CLe-
Hapumn? Ecnn HeT. TO BCECTOPOHHE /M B pacyeTe yuyTeHO BO34eiCTBMeE NPOMyLLEHHbIX CLLeHapneB Ha pacyeT?

0 3atparvBaloTCsl M B pacyeTe HenocpeAcTBEHHO HeEONPeAeIeHHOCTH, CBSA3aHHble C BEPOSTHOCTHLIMU
nepeMeHHbIMU 1 napameTpaMmn? PaccmMaTpyBaloTCs /M U YYUTbIBAIOTCA M CyYaiiHble HeonpeaeneHHoCTN 1
MUCTOYHMKN CUCTEMATUYECKMX OLLNOOK?

4) Ecnu kakne-nm6o ypaBHeHVs YnpoLLalTcs, CPaBHMBAOTCA /1M OHW C TOYKU 3PEHUS TOYHOCTU C WX
aHanoramu B NO/IHOM Buge?

5.5 AHann3 4yBCTBUTE/TLHOCTH

AHanus 4yBCTBUTE/NILHOCTU METOAA pacyeTa npeAcTaBnsieT co6oii uccnesoBaHne CTeNeHn Bo3aencTaus
M3MeHeHU# B KOHKPETHbIX NapameTpax Ha pesynbTaTbl, MO/ly4YeHHbIe C MOMOLLbI0 MeToAa pacyeTa. MporHosbl
MOTYT GbITb YyBCTBUTE/IbHbI K HEONPEAENEHHOCTAM B UCXOAHbIX AaHHbIX, K YPOBHIO CTPOroCTW, NPUHATOMY B
MOZENMPOBAHUN COOTBETCTBYILLUMX (PUINUECKUX U XUMUYECKUX SIBNEHUIA, 1 K NPUMEHEHUID HealeKBaTHbIX
4MCNOBBIX ONepaLuii.

MpaBWIbLHO CM/TAHMPOBAHHbIV N NPOBEAEHHbIN aHaN3 YyBCTBUTE/IbLHOCTU NO3BOMISET:

a) onpefenuTb AOMUHUPYIOLLME NEePeMeHHblE B MEeToAax pacyeTa;

b) onpeaennTb 4ONYCTUMYH0 06M1aCTb 3HAYEHWI ANS KaX 40N BXOAHOW NepeMeHHO;

C) NPOLEMOHCTPMPOBATL YYBCTBUTE/IbHOCTb BbIXOAHbLIX NEPEMEHHbIX K U3MEHEHUAM BO BXOAHbIX AaHHbIX:

d) nHchopmMupoBaTh 1 NpeaynpexaaTb NOTEHLUMANbHBIX NOMb30BaTeNEN O CTEMNEHN U YPOBHE TLLATE b-
HOCTU. HEOGXOAMMBIX MPU BbIGOPE BXOAHbIX AaHHbIX U 3anycke MOAenu;

€) npefocTaBMTb MHGIOPMALMIO O TOM. Kakue napameTpbl CefyeT OTC/exnBaTb B KpynHOMacLITabHbIX
UCNbITaHUAX.

MpoBefeHVe aHanusa 4YyBCTBUTE/IbHOCTU C/IOXHOI MNOXapHoli Moaenu sBnseTcs TPyAHOW 3agadyeid.
MHorne mogenu TpeGyoT WNPOKNU HAGop BXOAHbLIX AAHHbLIX W FTEHEePUpPYIOT NPOrHO3bl A1 MHOTOUYNCIEHHbIX
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BbIXOJHbIX NEPEMEHHbIX B TeUeHNEe MOLENNPYEMOro NPoOMeXyTka BpeMeHW. BbiGpaHHbIii MeTog ANns NCNoJfib-
30BaHUA 3aBUCUT OT Leneli nccnefoBaHus, TpebyeMbix pesynbTaTtoB, MMEILMXCSH PeCypcoB W COXHOCTU
aHanusupyemoi mogenu. Metofbl, 4OCTYMHbIE ANA NPOBEAEHUSA aHann3a YyBCTBUTENbHOCTU, NpUBeLeHbl B
npunoxeHuu C.

5.6 Ob6ecneyeHune KkayecTBa

PekomeHAyeTCsi MPOBOANTL OLLEHKY KOMMbIOTEPHbLIX MPOrpaMm C Liesbio 06ecneyeHmnsi OLeHKU KauyecTBa.
KauecTBO Takux NporpaMM MOXHO OL€HUTb C MOMOLLbIO CrelnasnibHbiXx Mogeneil. OHM UCNONL3YT npoLe-
Zypbl. CNOCOGCTBYIOLLME OLEHKE KakK «BHELIHEro KayecTBa», BaXHOIO [/ KOHEYHOro Mo/sb3oBaTensi, Tak u
«BHYTPEHHEero kauyecTBa», HEOGXOAMMOro 4151 HaAsexallero yHKLMOHMPOBaHUS nporpaMmbl. Mokasatenu
KayecTBa NPOrpamMMHOro 06ecneyeHnst AeATCA Ha BOCEMb XapakTepUCTUK ((PYHKLMOHANbHAS NPUFrOAHOCTb,
ypoBEHb MPOM3BOAUTENILHOCTY, COBMECTUMOCTb, YAO6CTBO MCMO/b30BaHUS, HAaAEXHOCTb, 3allWLIeHHOCTb,
COMPOBOXAAEMOCTb U MEPEHOCMMOCTB), KOTOPbIE, B CBOK OYepeb, NOAPa3LesIsoTCs Ha NoaXapakTepucTuku
(cM. prcyHOK 3). Ans KakAol XxapakTepucTKM 1 NoAXapakTEPUCTUKM KauecTBO NPOrpaMMHOr0 0GecrneyeHuns
cnefyeT onpeaensTb HAG60POM N3MEPEHHbLIX BHYTPEHHUX NoKasaTeneil. XapakTepucTukv 1 noaxapakrepucTt-
KU AO/DKHBI GbITb U3MEPEHbI BHELLIHE B Takoi CTENeHW, B KOTOPOI NO3BOJISIET CUCTEMA, COAepXallas JaHHoe
nporpaMMHoe o6ecneyeHue. BaxHbIM 31eMEHTOM 06ecneyeHns kayecTBa B METOAAX pacyeTa noxapHoi 6es-
onacHoOCTY IBNsieTcA onpejenieHne NPUrogHOCTU U TOYHOCTU METOAO0B ((DYHKLMOHANbHAA NPUTOAHOCTD).
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PVICyHOK3 — MO,qu'Ib BHELWHEro N BHYTPEHHEro Ka4yecTtBa, nokasbiBawllasa XxapakTepUCTUKN U NogxapakTepucTukn

[na Banvpaunm MeTogoB pacyeTa noxapa Heo6xoAvMo NpeAbABNATb CTPOrne TpeboBaHWA KOHTPONA
KayecTBa BBMAY TOro, YTO OHV HaXOAATCS B 3a4aTOYHON CTaAMM pas3paboTKM U MPU 3TOM LUMPOKO NPUMEHSOT-
cA B 06/1aCTM NOXapHO-TEXHWYECKOro aHanmsa. PasBuTue noxapa npeactaBnseT coboli CNOXHOe ABMeHue,
OHO OXBaTblBAET OYEHb LUMPOKWI CNEKTP CLeHapueB 1 BKAYaeT B ceba MHOXECTBO (DakTOpPoB, KOTOPbIe MO-
ryT Ha Hero noBnusATb. OAHMM U3 Hanbonee BaXHbIX 3NEMEHTOB 06ecneyeHnss kayecTea MeToga NoXxapHoro
pacyeTa ABMSeTCA onpefesieHne ananasoHa sanvjauuu u, cnefosaTesisHo, NPUMEHUMOCTH, T. . /1A KakKux
KOHKPETHbIX CLueHapueB noxapa 6bl/1 yTBepxkeH MeTog pacueta. AfekBaTHas npouefypa Banvgaunu, kak
onucaHo B 5.3, Ana onpefeneHns TOYHOCTY MeToAa pacyeTa MPUrofHbiX METPUK U BbISBNEHUA Anana3oHa
NPUMEHUMOCTN — KoY K 06ecneyeHmnio kayecTsa. icnonb3oBaHne nNpaBuUIbHOK TOYHOCTU METOA0B Noxap-
HOro pacyeTa gnsa onpegenexus akTopos 6e30NacHOCTH, HEOOXOANMbIX B 60/1€e LUMPOKOM KOHTEKCTe nNpu-
MEHEHNSA NOXapPHO-TEXHWYECKOrO aHaIn3a MoXapHoi 6e30MacHOCT, B COOTBETCTBUM C TpeboBaHusimu [16], —
KOHeYHas uenb obecneyveHunss NPUHATAA pPeLLUeHWi 0 kayecTBe B LieNsxX noxapHoi 6e3onacHocTy.

[na oueHkn kauecTBa MeTofa pacyeta NPUMEHSAIOT npoueaypsl, npuseaeHHsle B TOCT 28195 u cepun
HOpPMaTUBHbIX fOKYMEHTOB Ha ocHoBe TOCT P MCO/M3K 25010 n TOCT P NCO/M3K 25040. CokpalyeHHas
Bepcua npoueaypsl cornacHo NOCT 28195 npusegeHa B npunoxeHuu D.
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6 Tpe6oBaHMA K CNPaBOYHbIM AaHHbIM A1 BanuaaumMm Metoaa pacyera

6.1 O6wme NoNoxXeHus

CnpaBoyHble faHHble 415 BanngaumMm Mmetoga pacyeTta MoryT 6biTb NOyYeHbl B XOA€e 3KCNEPUMEHTOB,
O/IHOTO U/IN HECKOJTbKUX aHaNOrMYHbIX UccneoBaHunii NoApo6HO AOKYMEHTUPOBaHHbIX Cly4yaeB noxapa nméo
ApYrux nNpoBepeHHbIX METOA0B pacyeTa B COOTBETCTBMM C napameTpamu v ApyrMKU BeYMHaMu, KoTopble
nognexar sanmgaumu.

[JaHHble, ncnonb3yemble Npu onpegeneHnun, ycTaHoBKe WM OLEeHKe BeNMYuHbl B MeToAe pacyeTta, He
MOTYT MPUMEHSATL AN BaNMAaummn aTol BennymHel. [0 npoueaypbl Bannaauuy HeobxoaMMo 1CNosb30BaTh
He3aBWCUMble faHHble.

Pasnuuns mexagy BenuuvMHoOl MeToAa pacyeta W AaHHbIMW, UCMONb3yeMbIMU B Hel AnsA Banujauuu,
MOTYT ObITb CBSA3aHbI C HANIMYMEM OLINGOK B 3TON BEIMUMHE N B AAHHBIX.

[na o6ocHOBaHMA BbLIBOAOB O NMPUMEHWMOCTU MeTofa pacyeta Heo6Xo4MMO, YTOObI MPU BbINOSIHEHNM
BanMgaLuy OLeHVBa/ICb BEIMUMHA, XapakTep OLMGOK B CMPABOYHbIX AaHHbIX W BANAHME 3TUX OWKNGOK Ha
pasnuuma Mexay pacyeTHbIMU BEIMUYMHAMW U faHHbIMU. Takum 06pa3omM, Heo6xoAMMO, 4TOGbI NOMHOTY, Kaye-
CTBO, NPELM3NOHHOCTb (MOrPELHOCTb) CNPaBOYHbIX AAaHHBIX MOXHO 6blfI0 OXapakTepmnsoBaTb O4HUM U3 crie-
AYIOLWMX MYHKTOB, Mpexae YeM OHU MOryT 6bITb NCNOb30BaHb! AN BAMAALMUN.

[ns aKcnepvMeHTasbHbIX JaHHbIX HE06X0AMMO NPOBOAWTL OLEHKY NOBTOPSEMOCTU W BOCMPOU3BOAU-
MOCTW Mpouefypbl UCMbITaHWS, SBNAIOLWENCA UCTOYHUKOM AaHHbIX. XapakTepucTUkM NPeunsnoHHOCTM 1 no-
FPELIHOCTY UCXOAHbIX AAHHbIX MOTYT OblTb NOMYYEHbl U3 AOCTYMNHbLIX XapakTepUCTUK annapara Wau ycTpo-
CTBa U3MEepeHWs, NCNOJIb30BAHHOIO A8 NONYYEHUS JaHHbIX.

Ons (cTaTuCTUYeCKUX) AaHHbIX UCCNefoBaHNli HeobxoAMMa OLleHKa penpe3eHTaTUBHOCTM NiaHa uc-
cnefoBaHNA 1 Nony4YyeHHoi BbIGOpkU. Kpome Toro, cnepyeT BbiABUTbL HEONpeAeNeHHOCTb, CBA3AHHYI0 C pas-
MEpPOM BbIGOPKU.

[ns paHHbIX paccnefoBaHusa noxapa HeobxoaMMo ykasaTb, KakvuM 06pa3omM 6bInn NoMyYeHbl 3TN faHHbIe.

[na aaHHbIX M3 ApYrux NnpoBepeHHbIX MeTOA0B pacyeTa HeobxoAMMO CBUAETENLCTBO O BaMaaLmMy aTuX
MeTOZ0B HapsiAy C XapaKTePUCTUKOM UX NPELM3MOHHOCTY (MOrPeLLHOCTM), NCTOUHNKOB 1 BEIMYMH OLLMOKM.

Heo6xoa1M0o NPOBECTM OLLeHKY COOTBETCTBMUS YCNOBUIA cO0pa CnpaBOoUHbIX faHHbIX YC/TIOBUSIM, Npeamno-
naraembiM B MeToge pacuyeta. 3TO BK/IOYaeT B ceb6a HavyaslbHble U rpaHuyHble ycnosus. K npumepy, ecnm B
3KCNepuMeHTax UCNosib30BaHbl CNpaBoyHble AaHHble 06 OCYLLeCTB/IeHNN 3BaKyaunn HaceneHns, cocTosLe-
ro UCKNIOUYMTENBHO M3 MOI0AbIX, 3[0POBbIX B3POC/bIX NIOAEN, TO 3TUX faHHbIX HeAOCTAaTOYHO A5 Ba/IMAaLmum
MeToga pacuyeTa, MPYMEHAEMOro K CMeLLaHHbIM rpynnaM HaceneHus.

HeobxoAmMmo B NONHOM O6beme NPOBEPUTL METOA pacyeTa, a Takke OTAesIbHO — ero NoAcucTeMbl U
nogmogenu. CooTBeTCTBYOLWMNE faHHbIE [O/MKHbI OblTb ONpeAeneHbl 1 NoyYeHbl AN KaXA0ro U3 3Tux ypos-
Heli Baimpaumu.

CnepyeT oueHUTb BCe NpoLedypbl COKpaLleHns, npeobpasoBaHnsa Wan MHTepnpetauun npuMeHnTe b-
HO K Heo6paboTaHHbIM AaHHbIM C Lesbio MoSyYeHUs CNPaBOYHbIX AAHHBIX, MPUrOAHbLIX AN1A UCNOSb30BaHUA
B npouecce Banugaumn. Hanpvmep, ecnn Heob6paboTaHHble AaHHble UCCNefoBaHUS [OCTYMHbl TO/LKO ANA
BblOpPaHHbIX BbICOTHbIX O(PUCHBLIX 34aHUii B O4HOM ropoje, TO ero NPMMEHUMOCTb K APYrvM Tunam 34aHui,
[pyroii BbICOTbI, B APYrMX ropoAax u Apyrux cTpaHax siBNseTcs HeonpeaeneHHo. Heobxoaumo oTmeyath 1
OLleHVBaTb Takoe HenosiHoe COOTBETCTBME.

CneplyeT OUEHUTb He3aBUCMMOCTb POPMMUPOBAHUA CNPAaBOYHBIX JaHHbIX OT pa3paboTku meToga pac-
yeTa.

MonHasa Banupauus Metoga pacyeTa TpebyeT OLEHKM MOMHOTo CNekTpa BbIXOAHbIX AaHHbIX 415 NOMHOro
nepeyHs cnyyaes n ycnosuii. CnpaBoyHble fAaHHble TpebyloTca AN NpoBefeHnsa Hanbonee MnosIHON OLLeHKH,
no Mepe BO3MOXHOCTU, K HEOBXO0AMMO, YTOObI /H06bIe OrpaHNyYeHns Ha fManasoH BbIXOAHbIX AaHHbIX U oLie-
HVYBaeMbIx ClyyaeB OblN ABHO yka3aHbl, MO BO3MOXHOCTU B hopMe OrpaHuMuyeHunii No npuMeHeHuo meToga
pacueTa, A1 KOTOPOro Basimgaumns 6bina ycnewHo 3aseplieHa. Hanpumep, ecim skcneprMeHTasibHble faH-
Hble AOCTYMHbI TOMIbKO 418 3HAYEeHW TemnepaTypbl Ha YPOBHE NOTOMKA, TO 418 TemnepaTypHbIX NMPOrHO30B
MeToga pacuyeTa B Apyrnx MecTax B MOMELLEHUN Bannjauns He ABNSeTCA HenocpeACcTBEHHO NPOAEHHONA.

6.2 Ocobble TpeboBaHMA K faHHbIM ANS BanAugauun

MepBbIiM Warom ABNSAETCA CpaBHEHWE NPOrHO30B MOAENN UNX aHa/IUTUYECKOro MeTofa C COOTBETCTBY-
owmMMn gaHHbIMn. Kak 6b1/10 OTMEYEHO BO BBeAEeHUN, B TO BpeMA KaK Moaesib ABNAeTCA peanwsau,weﬁ Te-
OpeTVILIECKOVI KOHUENuUnn, akcnepnmMmeHtasibHble aHHble CTaHOBATCA npeactaB/ieHneM O peasibHOM MuUpe.
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B 3TOM KOHTEKCTE BaxXHO y6eauTbCs B TOM. UTO COOTBETCTBYIOLME MOAE/N U BXOAHbIE AaHHble OTpaxaloT
npakTUyecknii onbIT. O6a NpesCcTaBMeHNs UMEKOT OrpaHUyYeHns U NpUcyLLMe UM OLIMGKU, U COOTBETCTBYHOLLME
HeonpeneNIeHHOCTY B HUX JOKXHbI ObITb BK/OUEHbI B CpaBHEHKE. C TOUKM 3pEHWsi Banmaauuy KOppPeKTHOCTb
3aK/lo4aeTcsl B TOM. YTO MOAesb faeT COOTBETCTBYIOLME OTBEThI Ha BXOAHbIE AaHHble, KOTopble npeAcTaB/e-
Hbl B paccMaTpuBaeMbix clieHapusx. Mpouecc BanuaaLuu BkaoyaeT B cebsi cooblieHne o granasoHe feil-
CTBUTE/NIbHOCTY BXOAHbIX JAHHbIX.

3TN AaHHble, Kak NpaBuio, BKIOYAKT B Ce6S:

- o6ecneyeHne NOMHOThLI faHHbIX 06 OKpYyxXatolleil cpefe (Hanpumep, nepenagsl TeMnepaTypbl B 34aHu-
AX WU pasHULy TemMnepaTyp BHYTPU W CHapyXw 34aHusi, BO3gelicTBMe BETPa);

- UCMO/Ib30BAHNE TOUHbIX AAHHbIX O CBOWCTBAX; €C/IM UCMO/Ib3YIOT MOCTOSHHbIE 3HAYEHUS!, aHAIU3 YyB-
CTBUTENILHOCTY [O/DKEH MoKasaTb X B/IUSIHUE HA BbIXOAHbLIE AAHHbIE; €C/M NOCTOSIHHbIE 3HAYEHUS! UCMOJb-
3y10T BMECTO, HanpyMep, TEMNepaTypHO-3aBUCUMBbIX MEPEMEHHbIX, TO UCXOZ, 3TOr0 NPUGINKEHUS (CM. Bbille)
cnefyeT ouUeHUBaTh B AnanasoHe NpMMEHMMOCTY MOZEeN Un MeTofa pacyeTa.

[JaHHble, 3aMMCTBOBaHHbIE U3 IUTEPATYPHbLIX UCTOUYHWKOB, AO/KHbI 6bITb CHABXEHb! CChIIKaMM Ha HUX.
NIuTepaTypHbIMU NCTOYHMKAMU MOTYT GbITb CMPABOYHMKM, CTAHAAPThI, XypHasbl U Hay4Hble AoKnagbl. B Tex
cyyasx, Korga AaHHble U3 peLeH3npyeMblX UCTOYHUKOB He AOCTYMHbI, 3TV faHHbIe AO0/HKHbI GbITh NMPOBEPEHbI
B CPaBHEHWW C NOATBEPXAEHHBIMU faHHBIMU.

Te e MPUHLWMbI MPUMEHSIIOT K peasibHbIM SIB/IEHUSIM, HE3ABWUCKMO OT CTEMEHW CIOKHOCTM UX Mpes-
CTaB/IEHNSI C MOMOLLbI0 PAcYEeTHLIX METOA0B UK Mogeneid. OHM MOTyT 6bITb UCMOb30BaHbI A5 NPOrHO3UPO-
BaHWSI pa3BUTUSA NMoxapa B 34aHUM, UM NPOLLECCOB 3BaKyaluu, UK TOTO 1 APYroro, B TO BPEMS Kak acnekTbl
4e/I0BEeYEeCKOro MoBeAeHUs Takke MOTYT BAWSTb HA pesynbTaTbl U [OKHbI OLEHUBATLCS Ha OCHOBE TEX Xe
MPUHLMMOB.
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MpunoxexHue A
(cnpaBo4HOE)

HeonpepeneHHocTb

A.1 HeonpeAeneHHOCTb U3MEPEHUSI JaHHbIX

A.1.1 O6bwue nonoxeHns

B nogpasgene A.1 npusefeHa MHOPMaLMs C Lenblo cofeiicTBUA nuuam, npoBoAALLUM IKCNEPUMEHTbI, B Bbipa-
XeHWUN HeonpeeneHHOCTN pe3yibTaToB NX U3MEPEHWIA, a Takke No/b30BaTeNAM MOAENN B OLleHKe NoMe3HOCTH aKcnepu-
MEHTasIbHbIX JaHHbIX NPU BbINOSIHEHUM IMNMPUYECKON Banugaumn mogenn. He Bce ony6/MKoBaHHble aKCNepuMeHTanb-
Hble flaHHble cofepXat NHpopmMaLuio 0 HeonpegeNeHHOCTU AaHHbIX.

B uenom pesynbTaT U3MEpPEeHUss — 3TO TOJSIbKO pe3ynbTaT NPUGIMKEHUS WKW OLLEHKN ONnpefeneHHon BennymnHbl,
nogsexatieit N3MepeHuto. n. Takum o0b6pasom, pesynbTaT ABASAETCS MOSHbIM TO/IbKO B COMPOBOXAEHUN KONNYECTBEHHOTO
CYX/EeHVsa 0 HeonpeaesieHHOCTn. HeonpeeneHHOCTb pesynbTarta U3MepPeHns, Kak NpaBuio, COCTOUT N3 HECKOSIbKNX KOM-
NOHEeHTOB. KOTopble B NOAXo4e, Ucnofib3yemMom MexayHapoAHbIM COBETOM Mo MepaM 1 BecaM, MoryT 6biTb CrpynnupoBa-
Hbl B 1BE KATEropun a 3aBUCUMOCTM OT MeToa, NCNO/Ib3yeMOro A9 OLEHKN UX YACTEHHbIX 3HAYEHW:

- kaTeropua A — Te KOMMOHEHTbI, KOTOpPble OLLeHNBAT NyTeM CTaTUCTUYECKUX METOL0B:

- KaTeropusi B — Te KOMNOHEHTbI, KOTOPbIE OLEHNBAIOT NOCPELCTBOM APYruX CPeACTB.

HeonpepaeneHHOCTb, Kak NpaBwuso, AeNsAT Ha ABe COCTaBnsALMe: CAyYaliHylo 1 cuctematTnyeckyto. Kaxablii kom-
MOHEHT. BHOCALLMIA BKNaA B HeoNpeAeNeHHOCTb U3MepPEeHNsa NpeacTaB/ieH B BUAe nNpegnosaraeMoro cTaHgapTHOro OTK/10-
HeHus. KOTopoe HasblBaeTCA CTaHAapPTHO HeonpeeneHHOCTbo, 0603HaYaeTCa CUMBOJIOM U1, U PaBeH MONOXUTENbHOMY
KBaApaTHOMY KOPHIO 13 pacyeTHoli gucnepcun uf. KOMNOHEHT HeonpeeleHHOCTU B KaTeropnn A MOXeT ObiTb NpeacTas-
NIeH B BUe CTaTUCTUYECKN PACCUUTAHHOTO CTaHAAPTHOrO OTKNOHEHNS SI PaBHOTO NOIOXKUTEIbHOMY KBafpaTHOMY KOPHIO
13 cTaTUCTUYECKON OLeHKN ancnepcumn sf n cBsA3aHHOro € YnCnom cTeneHelt cBo60abl vr 1A Takoro KOMNOHeHTa CTaH-
flapTHas HeonpefeneHHoCTb ot-S,. AHaNorM4YHbIM 06pa3omM, KOMNOHEHT HeoNpeAeNeHHOCTU B KaTeropun B npegcTtaBneH
BE/IMYVNHON V. KOTOPYID MOTFYT paccMmaTpuBaTth Kak npubavmkeHne kK COOTBETCTBYIOLEMY CTaHAAPTHOMY OTK/IOHEHWIO: OH
paBeH MOMOXUTENIbHOMY KBaApaTHOMY KOPHIO M3 02, KOTOPbI/i MOXeT 6blTb PacCMOTPEH Kak NpUG/MXEeHue K CooTBeT-
cTBylOLLEl Ancnepcun 1 NoslyyeH U3 npegnosiaraemMoro pacnpejeneHusi BepoAaTHOCTel, 0OCHOBAHHOTO Ha BCeM ob6beme
nmetowelica nHdopmaumu. Mockonbky BeMUMHa U? paccmMoTpeHa kak gucnepcus, a u, — B kKayecTBe CTaHAApPTHOro OT-
KNOHEeHWA ANA Takoro KOMMOHEHTa, CTaHAapTHasA HeonpeAeneHHOCTb NPOCTO NpefcTasneHa wy

A.1.2 OueHka cTaHAapTHOW HeonpeaeneHHOCTH kaTeropumn A

OueHka cTaHfapTHOI HeonpeAeneHHOCTN KaTeropun A MoxeT 6biTb OCHOBaHa Ha /1l060M AONYCTUMOM CTaTUCTU-
4YeckoM mMeTofe 06paboTkN faHHbIX.

Mpumepom siBNAETCA BbluMC/IeHWEe CTaHAapTHOrO OTK/OHEHUS CPeAHEero 3HayeHus psaa HesaBUCKMMbIX Habnoge-
HWIA C MOMOLLbIO MeToAa HaMeHbLIMX KBaApaToB, YTOOblI NPUBECTM KPMBYIO B COOTBETCTBME C flaHHbIMY AN OLEHKM na-
pameTpoB KPUBON W UX CTAHAAPTHbIX OTKTOHEHWIA.

[laHHbI OTYeT He ABNAETCA NONbITKON NpefoCcTaBUTb NMOAPOOHbIE CTATUCTMYECKUE METOAbl MPOBEAEHUS CTaTUCT-
YecKoil OLEeHKN.

A.1.3 OueHka cTaHAapTHON HeonpeAesneHHOCTH kaTeropun B

OueHka HeonpefeneHHOCTU kaTeropun B. kax nMpaBuio, OCHOBaHa Ha Hay4HOW OLEeHKe C MCMofb30BaHWEM BCeil
Heo6X04MMOl [0CTYNHONM MHbopMaLMK, KOTOpas MOXeT BKIOYaTb:

a) flaHHble NpeablAyLLMX U3MepPEeHNii;

b) onbIT K 06 Me 3HaHUs paboTbl U CBOWCTB COOTBETCTBYIOLMX MATEPNanoB U UHCTPYMEHTOB:

c) cneundmkaLm Nnpon3BoanTeNs;

d) gaHHble, NnpeAcTaBNeHHblE B KA/IMGPOBOYHOM OTUETE U APYTMX OTYeTax, a Takke HeonpeAesieHHOCT No maTepu-
anam cnpaBOYHNKOB.

MockonbKy HafeXHOCTb OLEHKN KOMMOHEHTOB HeonpefeneHHOCTW 3aBUCUT OT kayecTBa umMetolleiica nHdopma-
umn. pekomeHayeTcsi o6ecneuntb, 4To6bl BCe NapaMeTpbl, OT KOTOPbIX 3aBUCUT W3MEPEHMUE, MakCMMaslbHO BapbupoBa-
NINCb. YTOGBI OLeHKa B Hanbonbluei cTeneHn OCHOBbIBaNAaCh Ha AaHHbIX HA604EHWIA.

Mpn BO3MOXHOCTW, UCMOMNb30BaHNE IMNNPMYECKUX MOAENe npolecca N3MepeHns Ha OCHOBE [O/ITOCPOYHbIX KO-
NINYECTBEHHbIX AaHHbIX. a TaKkke KOHTPOJIbHbIX CTAHAAPTOB U KOHTPO/IbHbIX KapT, KOTOPble MOryT NOATBEpPXAaTb, 4TO NPo-
Llecc N3MepeHnss HaxoguTCcs Nof CTaTUCTUYECKMM KOHTPOMEM, JO/MKHbl ObiTb COCTABHOW YacTblo OoTYeTa A8 NonyvyeHns
noTeHUManbHO HafexXHol OLeHKN KOMNOHEHTOB HeonpeaeIeHHOCTU.

A.1.4 CymmapHasa ctaHgapTHas HeonpeaeneHHoCTb

CymMMapHyto CTaHAapTHY0 HeonpeeneHHOCTb N3MEepPEHHOro pesynbTaTta, 0603Ha4YaeMyto CMUMBOJIOM UC, UCMOSb3Y-
10T 4719 0603HaYeHNs CTaH4apTHOro OTK/IOHEeHUs pe3ynbTaTta. OHa MOXeT ObITb NoslyYeHa NnyTeM 06befMHEHNS OTAE/bHbIX
CTaHAapTHbIX HeonpeAeneHHOCTEe UI NONYyYeHHbIX B pe3yfibTaTe oLeHKkW kaTeropum A nnu B ¢ ncnonb3oBaHnem 06bIYHO-
ro metoga AN 06beAMHEHUS CTaHAAPTHBIX OTKNOHEHWIA. [laHHbIl/i MeToA YacTo Ha3blBalOT «3aKOH pacnpoCTpaHeHus He-
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onpeAeneHHoOCT» UK «MeToj KBafpaTHOro KOPHA U3 CyMMbl kBagpatos». CyMMapHas cTaHgapTHas HeonpegeneHHocTb
1C ABNAETCA WMPOKO MCMNOJb3YyEMbIM NokKasartesiemMm UsMepeHns HeonpeeneHHocTu.

A.1.5 PacwupeHHas HeonpepgesnieHHOCTb

XOTsi cymmapHylo CcTaH[apTHYH HeonpeAesieHHOCTb UC UCMOMNb3YIOT A1 BbIpaXEHUA HeonpeeneHHoCTN MHOMMX
pesynbTaTtoB U3MEPEHNIA, YacTo TpebyeTcsa nokasateslb U3MEPEHUs, onNpeAensaoLnii NHTepBan B pesysibTate UsMepeHus,
y. B KOTOPOM 3HauyeHve U3MepeHns Y MOXHO C YBEPEHHOCTbIO CUMUTaTb JIOXHbLIM. DTOT nokasareslb U3MepeHUsi U3BeCTeH
KakK pacliMpeHHas HeonpejAeneHHoCTb, 0603HavyaeMas cMMBOIOM U, KoTopas MoXeT 6biTb NoslyyeHa MyTeM YMHOXEHUSA
nc(y) Ha koadhuumeHT oxsarta, o603HavaeMblli K. CnegoBatesnibHo. U = MLLy). 1 MOXHO C yBEPEHHOCTbIO YTBEPXAaTb, 4TO
y-1Y5Y5y +unun yacto 3anuceiBaeTtca B Buge ¥ =y + U.

B uenom KosthdurumeHT oxBata K MOXeT 6biTb BbiGpaH C XenaemMbiM YPOBHEM YBEPEHHOCTU. Kak npasuo, K Haxo-
ANTCSA B NPOMeXxyTke OT 2 f0 3. Korga npuMeHsAT HopMasibHOe pacnpegenieHne v uc umeeT He3HaunTebHY0 Heonpeae-
NIEHHOCTb. MPUCBOEHME K 3HAaYeHNA 2 onpeaensieT UHTepBas, MMeLW i ypoBeHb YBEPEHHOCTH, NPUBIN3NTENbHO PaBHBbIi
95 %. a NpMCBOEHME K 3HAYEHNA 3 — ypPOBEHb YBEPEHHOCTU, cocTaBnswwWwuii 6onee 99 %. B Tekyweil MexayHapogHO
npakThke UCNob3yT 3HAYEHNE K. paBHoe 2.

A.1.6 MpepocTaBieHne faHHbIX HeoNpeaeneHHoCTH

[ins Toro 4To6bl COOGLWMUTL O HEoNpefeNeHHOCT U3MEPEHUIA, HY)XXHO NpefoCcTaBUTb 3HaYeHne U COBMECTHO C Ko-
appuuneHTOM oxBaTa K, UCNOoMb3yeMbIM AN €r0 BblYNCNEHUS, UM COOBLWMUTL 3HavYeHne uc. Mpu npegocTaBneHun pe-
3ynbTaTa M3MEepPeHUs 1 ero HeonpeAesIeHHOCTU crieflyeT BHOCUTb B OTYET CleAyoLLyo nHdopmaumio:

- CMUCOK BCeX KOMMOHEHTOB CTaHAApPTHOW HeonpefeneHHOCTM BMecTe C UX CTeneHbio cBo6OAbl, rAe 3TO npume-
HUMO. 1 NOJlyYeHHble B pe3y/nbTaTe 3HAYEHUS T/_. KOMMNOHEHTbI AO/DKHbI OblTb ONpeAefieHbl B COOTBETCTBMM C METOAO0M,
NCMOMb3yeMbIM A9 OLLEHKN UX YNCNEHHbIX 3HAUYEHWI (CTAaTUCTUYECKUX NN APYTUX CPESHUX 3HAYEHWIA);

- NoApo6HOe onncaHne npoLecca OLeHKN KaxAoro KOMNOHeHTa cTaHAapTHOW HeonpeaeneHHocTu.

nnn 0o6aBuTb CCbIIKM Ha ONy6/IMKOBaHHbIN JOKYMEHT.
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Mpunoxexne B
(cnpaBo4HOE)

Mpumepbl MeTOAOB BaMaauuu

B.1 O6uwme nonoxeHns

KnioyeBoe 3HaueHne ANa Banugauuu mopesneii noxapa vmeeT BO3MOXHOCTb KO/IMYECTBEHHO ONpeaennTb pasnu-
UMB MexXAy NMPOrHo3aMy MOLENUN U 3KCMEPUMEHTASIbHBIMU U3MEPEHUAMU, AN MEXAY ABYMSI MPOrHO3aMu MOLENU, WK
[ABYMS HaGopamu aKcnepuMeHTasNbHbIX AaHHbIX. DTN MeTOAbl CUMTAIOTCA NPUTOAHLIMU A1 CPaBHEHUS MoAereli ¢ 3Kc-
nepyMeHTamMn. cpaBHEHNs Mogenell mexay co6oii u conocTaBneHUst MPOrHO30B MOAENN C AaHHbIMU AATUYNKOB ANA UC-
nofib30BaHWs Npu 0GHaPYXEHUW 1 NPOrHO3MPOBAHUM MOXaPOB B CUCTEMaXx peanbHOro BpeMeHU.

B.2 MeTog hyHKUMOHANLHOTO aHanmsa

MepBblii MeToA BaNnAaLnu, NnpeAcTaBNeHHbI B HACTOALLEM NPUIOXKEHNN, UCNONb3YyeT MaTeMaTu4eckunii Metoa, us-
BECTHbIli KaK (hyHKLMOHaNbHbIN aHann3. PyHKUWOHANbHbIA aHann3 npeacTasnseT coboil coueTaHne MeTo0B /IMHeRHON
anre6pbl, aHannsa n reometpun. 3ta 06n1acTb UccnefoBaHuA, Bnepsble nossusllascs B 1900 r. B pabote MunbbepTa u
Ap., npuobpeTaeT BCe Go/bliee 3HaYeHWe B psge obnacTeil, BKAOYAA TEOPETUYECKYH0 (PU3NKy, 3KOHOMUKY W TexXHuue-
CKkne Hayku. ®YHKLMOHANbHbIM aHann3 urpaet BaxHyl0 pofib 418 OTBETOB Ha BONPOCHI No AnddhepeHuymanbHbIM ypas-
HEHUAM. YACNEHHLIM MeTofamM, TeEoPUN NPUGAVKEHNIA U NPUKNaAHLIM MaTeMaTuieckum metodam. 3afaun npusefeHsl B
BEKTOPHOM Mpe/CTaB/IEHNN, U COOTBETCTBYIOLME Onepauun Haj BEKTOPaMu MOryT ObiTb BbIMOJSIHEHbI, YTOGLI NPOBECTU
KOMIMYECTBEHHbI aHannM3 CBOWCTB fiexalleil B 0CHoBe (DU3nYecKoii cuctembl. OCHOBHLIMM OnepaunsamMin Haj BeKTopamu,
npeAcTaBNAlLWMMN HTEPEC, ABNATCA HOpMa, Mepa [/IMHbl BEKTOpa U CKanspHoe Npou3BejeHune, a Takke mepa yrna
Mexay [ByMs BEKTOpamu.

[ina Toro 4To6bl BLINOMHWTL O6LLEe CpaBHEHWE ABYX KPMBbLIX, A@HHOE CpaBHEHWE Mo OAHOI 06Lieii Touke MOXeT
6bITb PacLIVPEHO [0 HECKObKMX ToUeK. Kaxjana 13 aTux KPUBbLIX [I0XeT 6biTh NpeAcTas/ieHa B BUe MHOTOMEPHOTO BeK-
Topa. B KOTOPOM Kaxjas ToUYka BO BPEMEHMW onpefenseTt JonofiHuTeNIbHoe usmepernne. C UCNonb30BaHNEM TaKoro Bek-
TOPHOro 0603HaYEHNS NPAMOE pacllMpeHne NPOCTbIX CPABHEHN MaKCUMasibHbIX 3HAYeHUIi IBNAETCA HOPMOIA pasHoOCTU
BEKTOPOB 3KCMEPUMEHTANbHbIX A@HHbIX N AaHHbIX MOAENN.

MoHATMe HOpMbI ycTaHaB/nMBaeT OnpefefieHne AUHbI BEKTOpa. PaccTosiHne Mexay AByms BeKTopaMu nNpocTo
npefcTaBnseT coboii ANNHY BEKTOpa, NMOMYYEeHHYI0 B pe3y/ibTaTe BblUUC/IEHUA Pa3HOCTW ABYX BekTopoB. O6o3HaveHune
3anucaHo B Buae |x|. rae x — o60o3HaveHne N-MepHoro Bektopa (X,. X2.....x",. X,). [lna aToro npumepa cpasHeHue
MaKCUMasibHbIX 3HAYEHWIi Ha3blBAETCA PaBHOMEPHOW HOPMOW WM HOPMOI Ha OCHOBE MakCUMaslbHbIX abCOMOTHLIX 3Ha-
YeHuiA. UTobbl paclimpuTb 3HAUYEHUS PaBHOMEPHON HOPMbI, BCe [aHHble Takke MOryT 6blTb NpefcTasBieHbl C NOMOLLbI
BEeKTOpa 3HauyeHuii £, N3MepPsAeMoro B KaXAblii MOMEHT BpeMeH!. MporHo3bl MOJeN Ha TexX e BPEeMEHHbIX TouKax MoryT
6bITb Npe/cTas/ieHbl B BUAe BekTopa M PaccTosHne Mexay 3TUMK BYMS BEKTOpaMu ABNAETCA HOPMOI Pa3sHOCTU Bek-
TOpoB. WM |£ —m||. OHO MOXeT 6bITb SIETKO HOPMasIN30BaHO Kak OTHOCUTE/IbHAs PasHOCTb C 3KCNePUMEHTasIbHbIMU
[laHHbIMW C MOMOLLbIO CNEAYIOLLEro ypaBHEHNS:

BekTtop paBHOCTeIZ paccynTbiBalOT TakuM XXe 06pa30M, KakK B MPOCTOM npumepe cpaBHEHNA MaKCUMasibHbIX 3Ha4ve-
HUI ABYX KPMBbIX, MPUHUMAsA Pa3HOCTb MeXAy 3KCNEPUMEHTOM U MOAENbIO B KaXAbIi MOMEHT BpeMeHu. MNepBoHayanbHO
€BK/InaoBa HOpMa AB/iAeTcA Havnbonee HaI'I'IHAHOﬁ ANA BblYMUCNEHNA ONNHbI

(8-2)

Kak ckazaHo ganee, fpyrue reoMeTpum Takke MOryT 6biTb MOME3HbI 4711 CPABHEHUSI B peasbHOM BpemeHu. Ha-
npuMep. Ha pucyHke B.1 paccTosiHue mMexay ABYMsi BekTopamu ||£ -n i| cocTaBnsieT 14.1. a OTHOCUTENbHAs PasHOCTb
paeHa 0.056. CpaBHEHMWE MaKCUMasIbHbIX 3HAYEeHMii 3TUX MPOCTLIX KPUBLIX 06ecrneuynBaeT TOUHOE U3MEpeHue 06Liero
COOTBETCTBUSA, MOYTH MAEHTUYHOTO C 06LLMM CPABHEHWEM B ypaBHeHUM (B.1). MOCKOMbKY 3TV ABE KPUBbIE 6bIN BbIGPaHbI
C OT/IMYMEM TOJIbKO B MAKCUMaSIbHbIX 3HAUYEHUsIX. [/15 60/1ee C/IOKHbIX KPUBLIX CPABHEHUE MAKCUMYMOB MOXET 6biTh He
TakuM TOUHbIM. [lanee npuBefeH Psif NPUMepOB.

[E-/H |

. o« -/
Torga Kak pasHocTb ||E —T Yy M OTHOCWUTE/IbHAs PasHOCTb — P P — 0GECMeunBaloT U3MepeHne pacXoXaeHus
MeX/y 3KCNepUMEHTaNbHLIMU AaHHbIMU 1 NPOTHO3aMKU MOZAENM, Apyrne pacyeTbl AalT NofesHyl NHhopMaluio 06 uc-

TOYHVKE pacxoxaeHuii. Mpu cpaBHEHWN BEKTOPOB CYLLECTBYIOT, KakK MPaBu/io, ABe reoMeTpuyeckue KOMNOHEHTbI, KOTOpble
cnepyeT yunTbiBaTb: Pa3HOCTb B A/IMHE MEXAY ABYMSI BEKTOpPaMun W (HEHYNEBOI) yron Mexay AByMs BekTopamu. Ckansp-
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HOB npousBegeHune (X\y) ABYX BEKTOPOB SIBNSIETCS Pe3y/ibTAaTOM MPOU3BELEHUS A/IMHbI ABYX BEKTOPOB M KOCKHYca yrna
MeXAay HUMM.

("\y)= Ix|lllylcos[Z(x.y)]. (B.3)

nm
cos[Z(x.y)] = (B.4)

BbIGOp CKanspHOro Npou3BefeHNst CTaHAAPTHBIM NPOV3BefeHNeM ToUeK AaeT pe3ynbTaTbl, COrnacylolmecs ¢ -
MUYHBIM EBK/IML0BO-TEOMETPUYECKUM BOCTIPUATUEM:

<x\y)= |L)i W (B5)

[nsa atoro ypaBHeHus cos(Z(X, y')] = 0.99. BusyanbHo yron mexay ABYMS BeKTopamu npeacrasBniseT coboi nsme-
peHne TOYHOCTM coBnageHusa hopm ABYX BEKTOPOB ApPYr C ApYyrom. Korga KocuMHyC yrna gocturaeT efuHulbl, BcA hopma
KPUBbIX CTAHOBUTCSA UAEHTUUYHOMN.

B uenom ckansipHoe npousBefeHue npeacTaBnaseT co60i hyHKUU0, KoTopas NpMHUMaeT ABa BeKTopa W BO3Bpa-
LaeT 4ncno. ATO YNCI0 MOXET ObiTb BELLECTBEHHBIM UN KOMMNIEKCHBIM; B HAalleM C/lydae pacCMOTPeHbl TO/bKO Bele-
CTBEHHble CKanspHble npousseseHuns. Cregyoume akCMoMbl 4al0T COOTBETCTBYOLEE OnpeAeneHne BHyTPEeHHero npons-
BeZleHUsi 1 HopMy, 06GecrneunBatoLLyo HEO6X04MMbIe CBOMCTBA A/191 BbINOJIHEHUS BEKTOPHbIX BbIYNC/IEHUIA.

BHyTpeHHee npowvssefeHne Hopma
1 (x.x)r 0 N *o
Il (X.*)=0BY =0 1xK=00 x=0
1l («*.y) =a(x\y) |O *|-M M
v (*ey,Z)=(x.2)+(y.2) [*+Y|<|*] +|Y|
\ <x.y)=(x.y)

[laHHble akcUoMbl 06ecneynBaoT COOTBETCTBYIOLME NpaBuna ANs ONpese/ieHns CKansipHoro NPon3BeAeHNs N Hop-
Mbl 4/151 APYTUX reOMeTpuii B AONOSTHEHUE K EBK/IMA0BY NPOCTPAHCTBY. PaccmatpuBaloT Tpu AONOSTHUTENbHBIX onpeaene-
HWUSA reoMeTpumn; XennmHrepa. cekaHca 1 CoBMeLLeHHas OT eBKIM40Ba NPOCTPaHCTBA U cekaHca. B uensx obecneyeHns
COBMECTMMOCTU HOpMa MOXeT GbiTb OnpejesieHa C TOUKM 3pEeHUsi BHYTPEHHEro CKassipHOro NpousBeAeHuns. JTo rapaHTu-
pyeT, 4To B pacyeTax UCNosb30BaHbl HEOGXOAMMbIE COOTBETCTBYIOLME ONPefesieHns HOPMbl U CKaNsipHOTo npouseege-
H¥sA. TOCKO/IbKY Yroa BEKTOpa N0 OTHOLLEHUIO K caMOMy ce6e No onpefenieHnio paBeH Hy/o, U3 ypaBHeHus (B.3) cneayerT;

(x.Y)=||x]|2unnm ||y]| = X). (B.6)

CkansipHoe npowu3BefeHne XennuHrepa ana yHkumii X, npyu kotopbix x(0) = 0. onpefensioT Ha OCHOBE NepBoi
Npon3BOAHON hYHKLUNN:

T . T =f@xNei)dt- <B.7)

[ANna ONCKPETHbIX BEKTOPOB OHO MOXET 6bITb I'IpVIGI'IVI)KeHO C NepBbIMU pa3HOCTAMMU, KaK NOKasaHO B cnejywuiem

ypaBHEHUU:
n

-EU-XMXYr/m)
--------- ﬁg )m—/l————————————— (B.8)

Ha ocHoOBe nepBoil NPON3BOAHON MU KACATE/IbHBIX KPUBbIX CKANSIPHOE NPOU3BEAEHNE U HOpMa XesUIMHrepa 4alT
UyBCTBUTE/IbHOE M3MEpPeHMe CpaBHEeHUs1 (POPMbI IByX BEKTOPOB. Bapuauus ckansipHoro npousBefeHust XennmHrepa Mo-
XeT 6bITb ONpeAesieHa Ha OCHOBE CEKYLLEN, a He KacaTesibHOM, Kak NoKa3aHo B ypaBHeHUM

T -T --2 ™ _*_™ ™ _*x_T™ (
* ’

ipT (p7)2

rae onpegeneHa anvHa cekyleil. OrpaHuyeHne ckaasipHoro NPon3BeSeHUs cekylleii B Buge p~O sBASeTCS UHTerpaiom
Xennuurepa. s AUCKPETHbIX BEKTOPOB OHO [IOKET 6bITb NMPUG/IVKEHO AHANIOTUYHO TEOMETPUM XeNIMHrepa:

I <x,-*XYrT)
R — [ S . (B.10)
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Mpu s = TonpeaeneHne cekaHca 3KBMBA/IEHTHO AUCKPETHOMY CKansapHOMY npousBefeHunto XennunHrepa. B 3asucu-
MOCTM OT 3HAUEHUSI P UNN S CKaNpPHOe Npon3BefeHVe cekaHca N HopMa obecrneunBaloT YPOBEHb CriaXWBaHNSA faHHbIX W,
TakuMm o6pa3oM, 6051ee TOYHO U3MEPSAOT KpynHOMacLuTabHble pa3nnuna mMexay Bektopamu. B cnyyas ¢ akcnepumeHTasb-
HbIMW J@aHHbIMW C MPUCYLLMMUN HE3HAUMTENIbHbIMU MOMeXaMn WAV NPOrHo3aMn MOAENN C YNC/IEHHOW HeyCTOWYNBOCTbIO,
cekaHc obecneumBaeT puAbTP ANA CpaBHEHUs obuieli yHKUMOHaNbHOW hopMbl KpMBLIX 6€3 nomex. /. HakoHel, co-
BMelleHne eBKIMA0Ba CKaIAPHOro NPoM3BeeHns 1 cekaHca obecneunsaeT 6anaHc Mexay ynopsgouyeHnem eBkinaoBoi
HOPMbI U CPaBHEHMEM (DYHKLMOHaNbHOU hopMbl C MOMOLLbIO cekaHca. CornacHo NpUBEAEHHbIM BbllLe akcMomMam, cymma
[BYX CKansipHbIX NPOU3BEAEHNIA TaKkKe ABNSETCA CKaNApHbIM NpousseAeHeM. B gaHHOM NpunoxeHWn paccMoTpeHa npo-
CTan B3BELUEHHAs CymMMa eBKINA0Ba CKaSIipHOTro NPOn3BeAEHUS U CKaIAPHOTO NPOU3BeAeHUs cekyLl e

<x.y)=- 1x,y,*n (B 11)
nbin

BecoBble KO3h(puLMEHTbI BbIpaBHUBAKOT (DaKTOP €BK/INL0BOr0 CKaSsPHOrO NPOU3BEAEHUSA U CKa/IAPHOTro Npous-
BeeHNs cekylleli B CovueTaHuu.

Ha pucyHke B.2 npuBefeH NpocToii NprvMep AaHHbIX, CPaBHUBAEMbIX C Tpemsi nporHosamu mogenu. Mogenb 1
npefctaBnseT coboil NpocTbie aKCNepUMEHTasIbHble AaHHble, YMHOXEeHHble Ha 0.9. Mogenb 2 nmeeT Takoe Xe Makcu-
MasibHOe 3HayeHue, 4To U MoAenb 1. o4HaKo C ero cABUrom Ha MUHYC 25 c. Mogenb 3 UMeeT Takoe Xe MakcumalsibHoe
3HayeHue, 4To Mogenn 1 n mojenun 2. ogHaKo ¢ naato, Anawmumca 20 ¢. Mo LEeHTPY MakCUMasibHOro 3HauyeHus aKkcnepu-
MeHTasbHbIX faHHbIX. CpaBHEHWe TO/IbKO MaKCMMasibHbIX 3HAYEHWU faeT BO3MOXHOCTb NPOAEMOHCTPUPOBATL, YTO BCE
TPU MOAENU UAEHTUYHbI C OTHOCUTESNBbHOW pasHocTbio 0.1. OueBUAHO, YTO AaHHOE CpaBHEHMEe He CMOCO6HO 0TpasuTb
pasnuuus mexay Tpems mogenamu. Ha npumepe tabnuubl B.2 nokasaHa oTHOCUTE/IbHAA pasHULL@ U KOCUHYC MexXay Bek-
TopamMu 3KcnepuMeHTaslbHbIX AaHHbIX W MPOrHo3aMn MOAenu AN Tpex MoAeneli, UCNoNb3yLWNX gpyrie onpegeneHns
[ONS CKaNApHOro Npon3BeeHnst U HOPMbI.

Bce cuctembl METPUK XapakTepucTUK KayecTBa BbiCTpavWBalT MOAENM B TOM Xe nopsgke: mogenb 1 Hanbonee
npubamxeHa K akcnepuMeHTanbHbIM AaHHbIM, 3a Heil cnefyloT mogenu 2 u 3. MopsAfok knaccudmkaymm CooTBETCTBY-
eT BM3yasibHOI MHTeprnpeTauum cpaBHeHuii. Mogenb 1. oueBMAHO, SABASETCA Haunyyweid. Npu Toli xe yHKLNOHANbHOW
cdhopme 1 MakCMManbHOM 3HAYeHUN C NPaBUIbHON NPUBA3KOIM KO BPEMEHM, OHAKO OHa HEMHOrO HUXe 3KCnepuMeHTasb-
HbIX AaHHbIX. C ApYyroii CTOPOHbI, MOAEe/b 2 C HACTO/IbKO CMELLEHHbIM MaKCUMasibHbIM 3Ha4YeHWeM Mo pesysibTartam 3KC-
nepyMeHTa okasbiBaeTcs Hauxyglei. HecMoTpsi Ha To YTO Mofeslb 3 He MMeeT NPaBWIbHOrO KOHTypa MakchMasibHOro
3HayeHus (yA/IMHEHHOe NiaTto BMeCTO OCTPOW BepLUUHbI), ee hopma nmeeT npaBu/bHbI 06N BUA. N3MEHSIOWNIACS B
COOTBETCTBUM C IKCMNEPVMEHTOM.

OTHOCHTEeNbHAA pasHoCTb Mofenu 1aBnseTca OANHAKOBOW A1 BCEX METPUK XapakTepucTrK KayecTBa, Kak 1 foJK-
HO 6bITb. Mo BbIGOPY hopma BekTopa mMogenu 1 T npocTo cocTaBnsieT rri = 0.9E.

HE -m il
Takum 0Gpas3oM, OTHOCUTENbHAs Pa3HOCTb n HE3aBWCMMO OT ONMpeAeneHnss HOpPMbl, NPOCTO COCTaBnsieT
|[E-0.9Eg
nnu pasHa 0.1. AHaNOrMYHO KOCKHYC yrnia Mexay Moaenbio 1 n akcnepumeHTom paseH 1.0 gns Bcex Tunos
CpaBHEHWIA.

HecmoTps Ha TO 4YTO eBKINAOBA OTHOCUTE IbHAA Pa3HOCTb U KOCUHYC MMEIT pasyMHble 3Ha4YeHUs AN BCex Moge-
neil. KOCUHYC He AeMOHCTPMPYeT AoCTaTouHylo AnddepeHymaunio Mexay nporHosam Mogenn. 3HadeHns XennuHrepa
1 cekaHca faloT 6onbluve pasnuyns, NOCKObKY OHW cneLuanbHO cpaBHUBaT (OpPMbl (OYHKLUNIA aKCNepUMeHTaNbHbIX
[aHHbIX N JaHHbIX MOAenei.

B kauecTBe npumepa B Tabnuue B.3 npuBeAeHo cpaBHeHWe 30HHO Mogenn CFAST ¢ NATbI0 pasHbIMU NOXapHbIMW
MCMbITAHMAMU B peasibHOM MacwTabe c NpuMeHeHneM gaHHoro metoda. OHU BKIOYAIOT criegyollee:

a) ucnbiTaHne B NOMELLEHUN C OfHOI KOMHATOM 1 MArkoli Mebenbio B kayecTse nNpeameTa ropeHns 6b110 BbIGpaHo
BBUAY €r0 YAauHbIX XapakTepUCTUK Kak peasiMCTUYHOrO MCTOYHMKA NoXapa B OAHOM NOMELLEHMIN C NPOCTOW reomeTpueii:

b) OrHeBOE WCMbITaHWE B NOMELLEHUN C OAHOW KOMHAaTOl 1 Mebenblo B KauecTBe NCTOYHMKA Noxapa NpuBesno K pe-
3y/nbTatam. CXOAHbIM C pe3ynbTaTamu NepBoro UcnbiTaHus, ¢ 6osee peannCTUYHbIM UCTOYHVNKOM MOXapa;

C) cuctema u3 Tpex noMeLLeHunii, 415 KOTopoii NpuBeAeHO cpefHee 3HaYeHne gaHHbIX 13 11 NOBTOPHbIX UCMbITaHWIA
C MPOCTbIMU CTaLMOHAPHLIMW NOXapamu C UCMNO/Ib30BaHNEM ra30BOWi ropesnku;

d) cepua ncnbiTaHWii, NPOBELEHHbIX B CUCTEME HECKOJIbKUX MOMeLLeHuli ¢ 60/iee CMOoXHbIMW BUAAMU NOXAapoB C
1cnosib30BaHWEM ra3oBoii Fopesikv B OTIMYKUB OT Npejblgyliero Habopa AaHHbiX;

€) cepusi HaTypHbIX UCNbITaHWI, NPOBEAEHHbIX C Lie/1blo OLeHNTb 30HHbIE AbIMO3aLLUTHbIE CUCTEMBI, Kak C obecne-
yeHnem. Tak 1 6e3 obecneyeHns nognopa Bo3gyxa Ha IECTHUYHYIO NAOLWAAKY.

VcnbiTaHne €) NPoBOAUIOCL B BOCbMUITaXKHOM 3J4aHUM OTeNs C MHOXECTBOM MOMELLEeHWIA Ha Kaxom aTaxe W
NEeCTHUYHOI NNOLWaAKoNi, coeanHaoLel Bce aTaxun. Boibopka AaHHbIX U3 3TVUX UCMbITAHWI NCNONb30BaHa B HACTOALLEM
NPUIOXEHUN B KayecTBe NPUMEPOB 3KBMBASIEHTHbIX CPaBHEHWIA, PACCUNTAHHbBIX C NMOMOLLbIO HOPMbl U CKaIIPHOrO Mpo-
n3segeHunsn. MogpobHbie aHHbIe O reoMeTpun, aKCNepUMEHTasIbHbIX U3MEPEHNAX U MPOrHo3ax MoAenu npefcTaBfeHbl
B [8]. B Tabnuue B.2 npuBegeHa HopMa COBMELLEHHON OTHOCUTE/IbHOW pa3HOCTM Ana ypaBHeHus (B.1) n KocuHyc yTia
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MeXJy BeKTopamu 3KCMeprMeHTasbHbIX AaHHbIX U MPOrHO3aMu Mogenn ANs oTéopa AaHHbIX U3 3TUX NATW UCTbITAHWIA.
AN nyywero NoHMMaHNSA 3TUX KONIMYECTBEHHbIX CPpaBHeHWI Ha pucyHke B.3 npuBeAeHbl aKCneprMeHTasibHble AaHHble U1
NPOrHo3bl MOAENN AN OAHON N3 NepeMeHHbIX coracHo Tabnuue B.2.

Ha pucyHke B.3 NpoeMOHCTPYPOBaAHO CPaBHEHNE KPUBLIX TEMNEepaTyp B BEPXHEM C/ioe Mo pe3y/sibTatam UchbiTa-
HWA B MOMELLLEHUN C OfHO KOMHATON. B 3TOM UCNbITaHUW AOCTYNHbI ABA NOMOXEHUS AN CHATUS U3MEPEHWIA, ncxoaa u3
3KCNepuMeHTa/IbHbIX AaHHbIX. [POrHo3upyemMble TeMnepaTtypbl JOCTATOYHO CXOXWU C U3MEPEHHbLIMU 3HAaYeHUAMU. MrKo-
Bble 3HAYEHNS NPOUCXOAAT B T€ e MOMEHTbl BpEMEHU C COMOCTaBUMbIMU NO4bEMAMK U cnagamn B 06enx no3nunuax cHs-
TS n3MepeHunit. B 0601x NOOXEHNAX NMKOBbIE 3HAYEHUS TeMMNepaTypbl Bbille, YeM B NPOrHO3ax MoAesin, Npu aToM ofHa
13 NO3ULMIA HecKonbKo Bbllle Apyroi. Kak HopMa OTHOCUTE/IbHON pa3HOCTU, Tak U KOCUMHYC OTpaxaloT aTu TeHAEeHUUN.
Hopma 0THOCMTEeNbHOI Pa3HOCTU HECKOJ/IbKO Bbille /15 OfHOI0 U3 3KCNepuMeHTasbHbIX 3HavyeHnii (0.36 npoTtue 0.31). uTo
oTpaxaeT 60/iee BbICOKYIO TemnepaTtypy B faHHO NO3ULMN NPU CHATUM M3MepeHuii. Mpu cxoxunx thopmax Bcex KpuBbIX
KOCWHYC fiaeT aHanormyHble 3HayeHns ana o6enx kpuebix (0,93 n 0.95).

B paccMOTpeHHbIX 3KCnepuMeHTax W MOAensax faHHble MeTofbl o6ecneynBaloT BO3MOXHOCTb KOMMYECTBEHHOTO
CpaBHEHUS1 BeNNYMHbI U (DYHKLMOHANBbHOI (hOpMbl, COOTBETCTBYIOLWE/ BU3yasbHOMY NpeAcTaB/EHUI0 CPaBHUBAEMbIX
nokasarenei.

Tabnnu ya Bl— CpaBHEHMe «BbIMbILU/TEHHbIX» 3KCNEPUMEHTasIbHbIX JaHHbIX C TpeMs NpordHo3amMmn mogenn ¢ UCNoNb-
30BaHMNEM pas/inyHbIX onpe,qeneHvll?l BHYTPEHHET0 CKanApHOro nponseeneHns

eomeTpust Mogens OTHoCUTeNbHaA PasHOCTb KocuHyc
1 0.10 1.00
EBknugosa 2 0.40 0.92
3 0.20 0,98
1 0.10 1.00
Xennuurepa 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
CoBmelyeHHas 2 0.64 0.78
3 0.43 0,91

Tab6nuya B.2— CpaBHeHUe 3KCNEPMMEHTA/IbHbIX U3MEPEHWIA U NPOTHO30B MOAENN ANSA psfa UCNbITaHUIA

MecTonono- OTHOCK
OTHOCHTENb- Kocu- OTHoCcUuTenb* Kocu Kocu-
Tun veneiTaunsa xeHune/ TenbHas
Has pasHoCTb HyC Has pasHOCTb nyc HyC
nomeueHne pa3HoCTb
Temnepatypa v MECTOMNOJIOXEHUE Temnepatypa Temnepartypa MonoxeHue
BEpPXHero csosa HUXHEero cnosa rpaHunLbl
McnbiTaHna ¢ me6enbio B cu- 1 0.31 0.95 0.47 0.92 1.38 -0.60
cTemMe 13 OiHOro MomeLeHuns
2 0.36 0.93 0.63 0.78 0.63 0.78
McnbiTaHna ¢ Kopuaopom B 1 0.25 0.97 — — — —
cucTeme 13 Tpex nomeLleHuni
2 0.26 0.99 — — — —
3 0.26 0.98 — — _ —
McnbiTaHna ¢ KOPMAOPOM 1 0.51 0.93 0.33 0.95 2.26 0.06
B CUCTEME U3 YeTbipex
nomeLyeHnit 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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OKoHYaHve Tabnuuybl B.2

Tun ucnbiTaHna

MHoroataxHoe
3faHve

KoHueHTpauus rasa

VcnbiTaHns ¢ me6enbio B cu-
cTeMe 13 0HOTo NoMeLLeHns

McnblTaHus ¢ KOpUgopoM B Cu-

cTemMe U3 4yeTbipex I'IOMeLLI,eHVIVI

MHoroataxHoe
34aHne

MecTonono
xemue>'
nomeuweHne

CKOpOCTb TENNOBbIAENEHNA, faBNeHne 1

BeHTI/II'IFILU/IOHHbII7I NOTOK

McnblTaHus ¢ me6enbio B cu-
CTEME W3 O4HOTO MOMELLEHUS

McnbiTaHma B cucteme us
O1HOTO NMOMeLLeHUst ¢ ropsilieli
CTeHoW

McnbITaHus ¢ KOpUZopoMm B
CUCTEME M3 TPeX NOMELLEHNI
McnbITaHUs ¢ KOPUZ0POM B CU-

CTEME U3 YeTbIPEX NOMELLEHNI

MHoroataxHoe
3faHne

OTHOCKTENb- Kocu-

Has pasHoOCThb HyC
0.28 0.97
0.27 0.96
2.99 0.20

Kucnopop

0.48 0,90
0.85 0.53
0,93 0.39
0.74 0.68

CKOpOCTb TEeNN0BbI-

feneHus
0.19 0.98
0,21 0.98
0.43 0.98

FOCT P 57639—2017

OTHOCKTENb- Kocu-
Has pas3HoCTh HyC
MoHooKcupa
yrnepoga
0.93 0.66
1.05 0.61
1.02 0.57
0.72 0.90

LaBneHune

131 0.80
0.15 0.99
0.68 0.98
6.57 0.74
1.12 -0.41

OTHoOCHK-
Kocu-
TenbHas
HyC
pas3HoOCTb
Awnokeng
yrnepoga
0.69 0.93
1.16 0.63
0.90 0.63
0.87 0.93

BEHTUNSLNOHHBII

noToK
0.61 0.79
0.14 0.99
0.20 0.98

n punmMmeyaHune — Ecnn AaHHble ANnA CpaBHEHUA HEAOCTYMHbI, fAYelika 0OTMeYeHa 3HaKOM «—».
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2

1- u3mepeHue; 2 — BpeMs. 3 — IKCNEPUMEHTaNbHbLIE AaHHble; 4 — NPOTHO3 MOAENH

PucyHok B.1 — MpocToii NpuMep cpaBHeHUs aKCNepUMeHTaIbHbIX AaHHbIX C MPOrHO30M MOZAEes M

2

J— unsmepeHue; 2 — BpeMmsi; 3 — AaHHbIe B N0 OTHOWEHNIK K AaHHbIM 7; 4 - [aHHble B N0 OTHOLWEHWIO K fJaHHbIM 9;
5 — [laHHble B M0 OTHOWEHNIO K JaHHbIM 11; B — AaHHbI€ B N0 OTHOWEHUIO I.AaHHbIM 13

PucyHoK B.2 — Tpu BO3MOXHbIX NMPOrHo3a MoAenun Aa8 O4HOro npumMepa sKCnepuMeHTabHbIX JaHHbIX
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2

} — Temnepatypa, 'C; 2 — Bpem#, ¢; 3 — OTHOCUTeNbHAsA pa3HOCTb, paBHaa O.3B: KOCUHYC, paBHbI 0,95;
OTHOCUTeNbHas pas3HoCTb, paBHas 0,31; KOCUHYC, paBHblit 0.93: 5 — MoAenb; 6 -- aKCNepUMEHTaNbHble JaHHble

PucyHok B.3 — CpaBHeHne TeMmnepaTyp B BEPXHEM C/10€ B UCMbITAHUN C OAHUM MOMeLLeHnemM
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MpunoxeHne C
(cnpaBoyHoe)

MeToAbl aHanu3a 4yBCTBUTENbHOCTU

CyluecTByeT fiBa OCHOBHbIX NOAX0AA ANA NONYHYEHNS faHHbIX YYBCTBUTE/bHOCTY:

a) NoKasibHble MeTOofbl, KOTOpble NPefOCTaBNAIT U3MEPEHUS YYBCTBUTENILHOCTU ANS ONpejefieHHoro Habopa
BXOAHbIX NapaMeTpoB: Npu 3TOM Heo6X04MMO, YTOObl M3MEPEHUSI MOBTOPHO MPOBOAWNUCH ANS psfa BXOAHbIX napa-
METPOB C LEeNbl0 NoSyYeHUs MHOPMALMU OTHOCUTE/IbHO 06Lieil NPOM3BOAUTENLHOCTU MOAENN. MeTofbl KOHEUYHbIX
pasHocTeli MOryT NpPUMEHATb 6e3 U3MEHEHUS] CUCTEMbl YPaBHEHU MoOAEenu, ofHako TpebyeTcs TwaTenbHblli 0T6OP
BXOAHbIX NapamMeTpOB ANS MOyYEHUS TOUYHbIX OLEHOK. MpsaAMble MeToAbl AOMNOHAT CUCTEMY YPABHEHWA, PELLIEHHYI0
nocpeAcTBOM MOZENU C WCNONb30BAHWEM YPABHEHWI YyBCTBUTENbHOCTW. YPaBHEHWUS 4YyBCTBUTE/IbHOCTW 3aTeM pe-
WaT COBMECTHO C CUCTEMOI ypaBHEHWUI MoAenn AN NOMyHYeHWs 3HAYeHUid YyBCTBUTENbHOCTU. Heo6XoAMMo BK/O-
YyaTb NpsiMble MeTOAbl B CTPYKTYpYy NOXapHO MOAenu, KoTopble pefko AOCTYMHbl 4/1S1 YXe CYLLecTBYLWMNX Mogenei
noxapos;

b) rno6anbHbie METOALI, KOTOPble NPEAOCTABNAT U3MEPEHUS YYBCTBUTENLHOCTU, YCPEAHEHHbIE NO BCEMY psgy
BXO/HbIX NapamMeTpoB. No6anbHble MeToAbl TPEBYIOT 3HaHWS (PYHKLWA NNOTHOCTN BEPOATHOCTE BXOAHbLIX NapamMeTpos,
KOTOpbIE B C/ly4ae C MOAENSIMU MOXapoB, Kak NpaBunio, HEU3BECTHbI.

HanGonee npuMeHNMbIMU SBASIOTCA fIoKabHble MeTOAbl. [N06anbHble MeTOAbl MCMNONb3YIOT B TEX CyYasXx, Korga
M3BECTHA 06/1aCTb BXOAHbIX AAdHHbIX, HANMPUMEP B pacyeTax pucka Npu NoXapHO-TEXHUYECKOM aHasnse.

[laxxe ecnu Y4yBCTBUTENILHOCTb MOXHO OMPEAENUTb U YCTAHOBUTb PasnnyHble MeToAbl ee pacyeTa, 0CTalTCs Npo-
6/1€MbI. CBSI3aHHbIE C MPOBEAEHNEM aHaNN3a YyBCTBUTENbHOCTU. [lanee NpUBEAEH psf CBOWCTB CMIOXHbLIX KOMMNbIOTEPHbIX
MoZenei, yCnoxXHA0LWMX aHann3 4yBCTBUTENbHOCTU.

- CYLLECTBYET MHOXECTBO BXOAHbIX U BbIXO4HbIX NEPEMEHHbIX;

- B NOBEAEHNN MOAENN MOTYT NPUCYTCTBOBATb Pa3pbiBbl;

- cpeay BXOAHbLIX NEPEMEHHbIX MOTYT GblTb KOPPENALMN U CBA3aHHbIE C HUMMW 6e3yC/I0BHbIE pacnpeesieHns Bepo-
ATHOCTEl, YacTo OT/IMYALNECA OT HOPMaSIbHbIX;

- NPOTrHO3bl MOAENW NPEACTAB/SAT CO60I HENMMHENHbIE, MHOTOMEPHbIE, 3aBUCALLMNE OT BpeMeH! DYHKLMN BXOAHbBIX
nepemMeHHbIX:

- OTHOCUTENbHYI BaXHOCTb OTAE/NbHbIX BXOAHbLIX NEPEMEHHbIX NpeacTaBnseT PyHKUUA BpeMeHu.

Kpome TOro, ypaBHEHUs1 YyBCTBUTENIbHOCTW MMEIOT aHa/IoTUUYHble CBOMCTBA. B BbIXOAHbIX U BXOAHbIX JaHHbIX
3a/iaHHO Mofenu MoryT GblTb BpEMEHHbIE 06/1aCTH, B KOTOPbIX BbIXOAHbIE AAHHbIE MOAENN YYBCTBUTESbHbI K BXOA-
HbIM A@HHbIM, a Takxe 06/1acTi, B KOTOPbIX BbIXOAHbIE AaHHble MOAENN HEUYYBCTBUTEsIbHbl K OJHOMY U TOMY Xe
napameTpy.

Mo MeHbLUeil Mepe ABa Bonpoca 06LLLero xapakrepa MoryT 6biTb PACCMOTPEHbI C MOMOLLbI0 aHann3a YyBCTBUTE b-
HOCTW MOXapHoW Mogenu. MepBblii BONPOC — HACKONbKO YYBCTBUTE/IbHA MOAENb K TEM WU WHbIM BXOAHbIM AaHHbIM?
OTOT BONPOC NpeACcTaBAseT co60i NoMnbITKY NONYUYNTb O6LLYH0 OLEHKY 3HAYMMOCTU OfHUX BXOAHBIX aHHbIX OTHOCUTE/IbHO
LAPYTUX BXOAHbIX faHHbIX. 05 faHHOro Bonpoca MOXeT GblTb BbiGpaHa Haubonee Wupokas 061acTb BXOAHbIX AAHHbIX
Mogenu, npeactaBnsowias cob6oit 06n1acTb NpUMEHeHN Mogenu. MocneayoLwnii aHanu3 BbIXOAHbLIX AaHHbLIX MOAENN ANns
noAo6GHOro poja U3MeHeHU faeT npeAcTaBneHne 06 OTHOCUTESIbHON 3HAYMMOCTU 3roii BXOAHON NepeMeHHol ans Bbl-
6paHHbIX BbIXOAHbIX AaHHbIX. Takoil aHanu3 aaeT o6LLyo KapTUHY NOBEeAEHUSI MOLENN.

BTOpoii BONPOC — HACKO/IbKO TOYHO HEO6XOAMMO 3ajaBaTb KOHKPETHbIe BXOfHble AaHHble? BMecTo noHMMaHus
o6Lero noBeAeHns MoAenu, aTo noApasymeBaeT Mof co6oii MonbITKY NOy4YNTb NPEACTAaBEHNE O BIMSIHUM Heompeje-
NeHHocTell B BbIGPAHHbIX BXOAHbIX AaHHbIX Ha BbIXOAHbIE fiaHHbIe MOAenu. [1ns 3Toro Bonpoca MoryT 6biTb U3yUeHbl He-
60/1blUNE OTKTOHEHUS BO BXOAHbIX AAHHbIX. EC/IM KOHKPETHBI cueHapuii npeacTaBAseT UHTEPecC, TO MOTyT 6biTh U3YUYeHbI
OTK/IOHEHNS BO BXOAHbIX flaHHbIX AN aHHOTO CLEeHapus.

CpefHas OTHOCUTE/NbHAs Pa3HOCTb, TakuM 06pPa3oM, MOXET 6blTb UCMOMIb30BAHA A/1A XapakTepUCTUKU YyBCTBU-
TENbHOCTU MOZENN NPU CPABHEHUN OTAENbHbIX BXOAHbIX U BbIXOAHbBIX AAHHbIX.

Ha pucyHke C.1 npefcTaBneHa NOBEPXHOCTb OTK/MKA A5 MOAeNN noxapa, AeMOHCTpUpYyloWas Bo3geiicTene uns-
MEHSIIOLLENCS MOLLHOCTY TENNOBbIAENEHUS U pa3Mepa BEHTUNSILMOHHOTO OTBEPCTUS HA TEMNEPATypy B BEPXHEM C/O€.
34ecb NpeAcTaB/EHO BAWSHWE MaKCMMaslbHOW MOLHOCTW TENNOBbIAENEHNS U Hanume BEHTUNSLMOHHOTO oTBepcTus (B
NOMELLEHUN BO3ropaHns) Ha MakCUMasbHy TeMNepaTypy B BEPXHEM C/lioe. Ha AaHHOM pUCYHKe (hakTUUYEeCKMe pacyeTsl
MOZAENN HOPMUPOBaHbI NO 3HAYEHWNAM 6A30BOr0 CLEHapHsl, Kak NOKasaHo KPyXXKamu, HaNOXEeHHbIMW Ha NOBEPXHOCTb CeT-
KW. CTEHEPVPOBAHHOI CNNaiHOBOM MHTEPNONALMEN Mexay TouKaMun faHHbIX. Mpy B3rNsLe HA NOBEPXHOCTb CETKM CTAHO-
BUTCS SICHO, YTO MOLLHOCTb TEMN/IOBbIAENEHUS OKa3biBaeT Gosbliee BO3AelCTBME HA MakCUMasbHYl Temnepatypy, Yem
LWMpKUHA BEHTUNSLMOHHOIO OTBEPCTHS. MNoKa ropeHne He OrpaHUuYMBaeTCs KUC/TIOPOAOM, TEHAEHLUMUMN, BUAVMbIE HA NOBEPX-
HOCTU. COOTBETCTBYIOT OXUAAHUAM: TemnepaTypa NoBbllLAeTCA C POCTOM MOLLHOCTW TEN/0BbIAENEHUA U NOHMXKAETCS C
YBENMYEHNEM WNPUHBI BEHTUALMOHHOTO OTBEPCTUS. BANSHWE KAaK MOLHOCTY TEN/I0BbIAENEHUS, TaK U BEHTUSALNOHHOTO
0TBEpPCTUSA, 6E3YCNOBHO, HE ABNAETCS NINHENHbIM.
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A — HOpMUpOBaHHasa NukoBasa Temnepartypa: B = HOpMUpOBaHHas WUpUHaA BEHTUNALNOHHOIO OTBEPCTUA:

C — HOopMupoBaHHasA CKOPOCTb TEN/IOBbIJeNeHunn

PucyHok C.1 — lN0oBEpXHOCTb OTK/IMKA NOXAPHOW MOAENVN ANA XapakTepUCTUKN YyBCTBUTEIbHOCTU MOAENN
NPV CPABHEHUMN OTAE/bHLIX BXOAHbLIX U BbIXOAHbBIX AAHHbIX

BosgelicTBME U3MEHEHNA CKOPOCTY BblAeNEHUs Tenna u pasmepa BEHTUISLMOHHOIO OTBEPCTUS Ha TeMnepaTtypy
BEPXHEero cnos.

UncneHHble mMeToAbl 6blny paspaboTaHbl ANsi onpefeneHns YyBCTBUTENbHOCTY C/IOXHbLIX Mogenei npu Heobxo-
AMMOCTW ONTUMK3NPOBATL BbIOGOPKY, T. €. B TeX YC/I0BUAX, KOrja pacyeTHoe BpeMs MMeeT peluaioliee 3HavyeHue, U mac-
lWTabHble BbIYMCNEHMSA, TaKUM 06pa3oM, CTAHOBATCSA YpPe3MepHO JOPOrMMu. MHOrne BaxXHble NPUMEHEHNS B NOXapHO-
TeXHN4YeCKoM aHann3e npeactas/ieHbl JOPOrMMU B BbIYNCINTENBHOM OTHOLEHUN MOAENbHBLIMU YPaBHEHUAMU, Hanpumep
ypaBHeHusiMn HaBbe-CTokca [/19 NOTOKOB XWAKOCTW U APYIrUX ypaBHEHW nepeHoca. BONbWWHCTBO U3 3TUX AOPOrMNX
cUCTeM pacyeTa B 3HAUYUTe/NbHON CTeneHn HeNnHeliHbl. lonycTUMO NpUMEeHeHne NUHenHbIX NpubamkeHuii (cm. [5]). ogHa-
KO pe3ynbTaTbl MOTyT OblTb HEHAJEXHbIMMW, . C/lefoBaTe/IbHO, PEKOMEHYeTCA UCNoIb30BaTb MOAEeMPOBaHne MeToA0M
MoHTe-Kapno, Hanpvmep npeanoxeHHoe B fononHeHun 1 {cm. [6]). Takne mogenu ycnewHo NpUMEHANNCH K Mogensm
noxapa fA/19 aHaan3a 4yBCTBUTE/IbHOCTM, OCOGEHHO K 30HHbIM Mogensam. OgHako meTofbl MoHTe-Kap/aio OCHOBaHbl Ha
60/1bLIOM KOMMYeCTBE OLEHOK MOAENIN U TEM CaMblM He UMEIT NPaKkTUYeCcKoro NpuMeHeHus. B pesynbtate coobLieHns o
HeonpefeneHHOCTN B U3MEPEHUSIX MOCPEACTBOM AOPOTrMX B BbIYNC/IMTENIbHOM OTHOLWEHWUN MOAENSX, Kak npasuio, 1Mo
OTCYTCTBYIOT, 60 OCHOBaHbI Ha rPy6GbIX MPUGAMKEHUAX. BbIIN NPUHATLI anbTepHATVBHbIE METOAbI N0 CHUXEHUIO Konnye-
CTBa BblYMCMEHWIi (MeToAbl BbIGOPKM).

B Lensax N10kanbHON OLEHKN AN MHOTMX METOA0B BbIGOPKM YCTAHOB/EHbI CNEeLnabHble TPe60oBaHNA, OrpaHnyeHns
NN fonyuieHns (BXOAHble AaHHble AO0/MKHbI 6biTb HE3ABUCUMbIMU, BbIXOAHAA BENYMHA MOXET WMeTb SloKasibHOe npu-
611KeHNe Kak NoNMHOMMUanbHas yHKUNUA BXOAHbIX BE/IMUMH), KOTOPble MOTyT OrpaHnynBaTh UX NpuMeHeHve. [insa Toro
4YTOObI CNPaBUTLCA C TPYAHOCTAMU B OLEHKe YyBCTBUTENBbHOCTU C yYacTUEM HeNUHEeRHbIX AOPOruX B BbIUMC/INTEIbHOM
OTHOLWEHUN MoZeneld, B HacTosiLLee BPeMsi UCMOMb3YIOT Ba OCHOBHbIX NOAX0Aa: MeTOAbl Pa3yMHO BbIGOPKM 1 MoAenu-
poBaHue 3ameLleHnem.

MeToabl pasyMHOVi BbIGOPKU, Takne Kak NosIMHOMMUanbHbI Xaoc (paclvpeHne xaoca BuHepa) v BbIGopka NaTUHCKO-
ro runepky6a, 3HaunTeNIbHO COKpaLLLalT YNCN0 OLeHOK (DYHKLUIA 1. Kak cnefcTBue, BbIYNCNTENbHbIE 3aTpaThl, He06Xx0AN-
Mble A1 OLEeHKN HeonpeaeneHHOCTH Mo CPaBHEHWNIO CO CyYaiHOW BblGOPKONA.

B mogenvpoBaHuu 3amelleHneMm JelleBble B BbIYNCINTENbHOM OTHOLLEHUWN MOAeNN 3aMeHA0T oporne Moaenu;
3aTeM WCMO/b3ylT CTaTUCTMYECKOe MOAennpoBaHue ANA yyeTa HensbeXHbIX NorpelHocTeid, BHOCUMbIX 3amellyato-
WUMKU MOLeNnamu, MeTofamu pasyMHO BbIGOPKM 1 MofenupoBaHMeM 3amelleHneM. B kayecTBe npumepa MOXHO CO-
OTHECTU MOAENb BbIYNC/INTENBHON TMAPOANHAMYWKN C 30HHOW MOAENbIo, Aasnee uUccrefoBaTb YyBCTBUTE/IbHOCTb 30H-
HOll Mofenn. B aTom cnyyae 4yBCTBUTENbHOCTb BXOAHbIX AaHHbIX, KOTOpble MOXOXW B 06enx Mofensix, fAo/mKHa ObiTb
cornacosaHa.
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B nporpamme no oueHKe paHee GbifI0 yKa3aHO, YTO YYBCTBUTENILHOCTb TaKXE WIPaeT BaxHyl posib. MoryT uc-
nosb3oBaTb pasnnyHbIE NPOrpamMmbl MO OLEHKe YyBCTBUTENLHOCTW Mogenei ¢ ncnonb3oBaHneM mMetoAa MoHTe-Kapno un
yceueHHble MeTo/bl BbIGOPKM. MeToAbl, MPUMEHsSieMble /151 TPOBEAEeHUs aHann3a YyBCTBUTE/IbHOCTM, HE 3KBUBASIEHTHbI B
OTHOLLEHUW OLEHKM 1 pacyeTa pacxofoB. Bce OHU pasnnyaloTcst ¢ TOUKM 3pEHUS BOSMOXHOCTEN, orpaHnieHunii u pacyeta
3aTpar.

OCHOBHbIMW UCNONb3YEMbIMU METOAAMU ABNAIOTCA CnefytoLme:

- HOpMa/IM30BaHHbI KO3 NLUMEHT perpeccun psga SRRC. BapnaHT NporpaMmbl OLeHKN AUCNEPCUN NIMHEAHOTO
HOpPMasiM30BaHHOro koadhduumeHTa perpeccun SRC. aganTUpoBaHHbI AN5 pelleHns HeNMHERHbIX 3a4avy;

- nHaexcbl Co60/A AN1A OLEHKN nokasaTesieli YyBCTBUTEIbHOCTY NepPBOro NopsiAika No KofMYecTBy;

- aHafIM3 YyBCTBUTENIbHOCTY aMnAnTyabl ®ypbe FAST, B KOTOPOM MHOTOMEPHbI aHann3 cBeeH K 04HOMepHOI 3a-
fadve B MpocTpaHcTBe Pypbe;

- MECTHbIE NOIMHOMMWA/bHbIE CIIaXMBATENN. B KOTOPbIX annpOKCUMaLMs MOAENN OCyLeCcTBeHa NyTEM NOIMHOMU-
aNbHOrO NPUGIMXKEHUA X TOUKE aHanmsa.
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Mpunoxexne D
(cnpaBo4HOE)

MeToguka obecneyeHus KOHTPO/1A KayecTBa

D.1 O6ume nonoxeHns

B HacTosem NpuaoXeHun paccmoTpeHa MeToA0/10rnsa obecneyeHns kadecTsa B 06LeM KOHTeKcTe pas3paboTku
nporpamMmmMHoro obecneyeHus.

Mpouecc oueHkn npeacTaBneH Ha pucyHke D.1 (cm. Takxe 5.6) n B D.2—D.6.

K dbanBnab aagmMum euBHLL 3
NTaHawTh
TpeboBaHMA OnpBAaKT*THIWUMAYXTaEW)  J
KOUaHB»
K YKBa€eTb Ka4eCTBEHHYO MOAE b H120-1 Xapaktepuctuku Emerai
BbIBpiitb naipfVM xapiikrepsiCnk
£ VMKLIM 0120-2 BalunHe My pym
YKBCTD OTpagannb ypoweioLamm i *
nepebIeTpH! pag yp! Ly 0120-3 EfeyipCm* uBTpLLM
LLITaT «E/MMepPMCTLL TTBCTBB
OAieHM 0120-4 MUpPVM a WNrbloaaMm
Otchana/ b LU TP MH OLaHM 01204 MoAy/ v OLEeHKN
Ir
PlicoBrratb 3bLILBUTLYPCBHA
onewy ~C OUBLIN U TP »— ocaynmnumuw
ml
7 MM>TApaLLapuenkm
r C amap pawap 3
Bukamns Cpamam c Kputepusi»!
oLBLLY P puTepns»:

K OueHnTb PBOYTBITM 3
PucyHok D.1 — funarpamma cornacHo FOCT P MCO/M3K 25040 [8]

D.2 OnpepfeneHve Tpe6oBaHUN OLEHKN

D.2.1 OnpepfeneHune uenun oLeHkKu

Llenb oueHkn nmporpaMMHOro nMpojykTa 3akiio4yaeTcs B CpaBHEHUW KayecTBa MPOrpaMMHOro npogykra c Tpe6osa-
HUSIMMW K KauecTBY, KOTOpble OTpaxatT NoTPe6HOCTN NoNb3oBaTens, UK faxe B BbiIbope NporpamMmMHOro npogykra nytem
CpaBHEHUSI pas3/IMYHbIX NPOrpaMMHbIX NPOAYKTOB, WAWN B Knaccudukaunm npogykTa B COOTBETCTBUAMN C €ro KOHKYpeHTamu.
OTa obuwas uesnb MoXeT 6bITb 60/1€€ TOYHO U3NI0XKEHA NPU PACCMOTPEHUN BOMPOCA C TOUKMN 3PEHUSA OLLEHKM NPOrpamMmmMHOro
npoAykTa, Hanpumep npuobpeTeHns, B Npolecce pa3paboTku UK B yCNIOBUAX aKcnayaTaLum.

D.2.2 ageHTndmkaumna Tuna nporpamMHOi NpoAyKLUKN, Nognexalyei oueHke

Tun NnporpaMMHOro NPoAyKTa OLEHNBAKOT B 3aBUCHMOCTY OT 3afa4u OLeHKU. B nepByto ouepeab NPOU3BOAALLNIA OLLeHKY
[O/MKeH knaccugumumnposaTtb NporpaMMHbie NPOAYKTbI, NOABEPraemMble OLeHKe, Kak NPOMEXYTOUHbIe (B MPOLEcce XU3HEHHOTO
uvkna pa3paboTkun) UK KoHeuHble. OLeHnBaeMble NporpamMmmMHbie NPOAYKTbl MOTYT 6GbiTh U3MEPEHbI C MOMOLLbIO:

- BHELLHNX METPUK XapaKkTepUCTHK KayecTBa, Koraa nporpaMMHbIii NPOAYKT ABAAETCA YacTbio Lie/1ol cucTeMbl anna-
paTHorO|'nporpammMHoro o6ecneveHunst, HaxoAsLeica B yC0BUAX aKcnayaTauuu;
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- BHYTPEHHNUX METPUK XapaKkTepUCTUK Ka4yecTBa, KOTOpble MOTYT MPUMEHSITb ANA U3MEPEHUSi BHYTPEHHUX CBOWCTB
nporpamMmHoro obecneuyenus (Hanpumep, cneundukauun aM UCXOLHOTO KOAa);

- MeTpUK XapaKkTepucTuK KayecTBa Mpu NPUMEHEHUN, KOTOpble M3MepAlT 3 eKTUBHOCTb UCNO/Ib30BAHNA MPO-
rpammHoro obecneyeHus B 3afaHHol cpege.

D.2.3 Cneuundukaynsa kauecTBeHHOW Mogenmn

KauecTBeHHas mMofesb, BbibpaHHas Ans oueHkW, npeacTasnsieT coboii obpasel, Ana onpeaenenHns TpeboBaHnin K
nporpammHomy obecneyeHunio. Ha AaHHOM 3Tane OLeHKM yKa3aHbl TPeb60oBaHNA K COOTBETCTBYIOLMM Ka4eCTBEHHbIM Xa-
pakTepucTukam. NnpuBefeHHble No NOpPAAKY B COOTBETCTBUM C NOTPEeBHOCTAMM NoMb30BaTeNs.

0.3 Cneuyndukayns oueHkn

D.3.1 Bbi60op MeTpuk xapakTepucTuK kayecTsa

KonuuectseHHaa cneundumkaums n namepeHue TpeboBaHMl K KauyecTBy NPOrpaMMHOro mpogykrta MoryT 6biTb
npoBefieHbl TO/IbKO C MOMOLLbIO METPUK XapakTepUCTUK KayecTBa, KOTOPble CBA3aHbl C OXUAAEMbIMU KauyeCTBEHHbIMU
XapaKTepuctukamm.

MeTpUKM XxapakTepucTuk kauectsa MOryT 6blTb CeAytoL X TUMOB;

a) BHYTPEHHWe, HanpyMep CBA3aHHbIe C apXUTEKTYpPOil MporpaMMHOro NpoAykTa 1 No3BoNAKOLLIME NPOTrHO3MPOBaTh
KayeCcTBO KOHEYHOro NpoaykTa;

b) BHELIHWe, Hanpumep, NojaarLnecs N3MepeHunto, Koraa NporpaMMHbIi NPOAYKT HAX0AMTCA B aKCMayaTauuu;

C) MeTpVKM KayecTBa Npu NPUMEHeHUN, AN OLLEHKN pe3ynbTaToB UCMOb30BaHNA NPOrPaMMHOro NPoAyKTa.

BbI60p Mcnonb3yembix nokasatesneli BO BpeMs OL,eHKU NPOrpaMMHOro nNpoAykTa 3aBUCUT OT LieNin OLEeHKM, BbiGpaH-
HbIX KAYeCTBEHHbIX XapaKTEPUCTUK N OT TOTO, HACKO/IbKO MPOCTO U 3KOHOMUYHO NPUMEHEHME U3MepeHuii. MeTpuku, uc-
nonb3yemMble AN CPaBHEHNSA, Takke [O/MKHbI OblTb 3HAYNMbIMUW U OCTATOYHO TOYHbIMU, YTO6GbLI 06ecneynTb AOCTOBEPHbIE
CpaBHEHWs. DTO 03HAYAET, YTO M3MEPEHUS A0/KHbI 6biTb 06bEKTUBHBIMU, OCHOBAHHBLIMK Ha OMbiTe, NMPOBEAEHHbIMU C
MCnosib3oBaHNeM feiiCTBUTENbHO LKasbl 1 BOCNPOU3BOANMbIMU.

D.3.2 Onpepgenexne ypoBHeli rpagaumn 4Na MeTpUK XapakTepucTuk kayecTtsa

Ans kaxAoi BbIGpPaHHOW MeTpUKM XapakTepucTUK KayecTBa [O/KHbl 6biTb onpeAeneHbl peliTUHroBble 3Have-
HWUA MO COOTBETCTBYIOLLEN LiKane, Ha KOTOPOii yka3aH TpebyeMblii ypoBEHb N3MepsieMOro napameTpa. Ha npuHaToi
WwKane MOryT 6biTb ykasaHbl npegensl AN KaxAoro napameTtpa, onpegensiiowme cTeneHb COOTBETCTBUSA, Hanpwu-
Mep HeAOoNyCTUMbIA, MUHUMANbHO AONYCTUMbIA, NpUeMaeMblii A4NS LeneBol 061acTu 3HAYEHU NN NpeBblLWatoLuii
Tpe6oBaHms.

D.3.3 OnpepgeneHne KpUTEPUEB OLLEHKU

Kputepun oueHkn He TpebyloT B 06A3aTeNIbHOM MOPSAKE CYMMUPOBAHUS 3HAYEHWUIT M3MepeHUii, YTOGbI MONyYnTb
YHUKanbHbI Nokasartesnb, NpeAcTaBNAWMIA KauecTBO NPOrpamMMHOro NpoAykTa, NOCKO/IbKY KauyecTBO XxapakTepusyeTtcs
co6nofeHneM ycTaHOB/IEHHbIX TpeboBaHuii. Takum 06pa3om, CTOMMOCTb U pexum paboTbl MOryT 6biTb Nofo6paHbl K
KaX4oMy yCTaHOB/IeHHOMY Tpe6oBaHMIo 1 ero n3mMepeHHoMy 3HaveHuio. Korga npouecc oueHkn Ncnonb3yoT Ans Bblbopa
onpefesieHHOro NPorpaMMHOro NPoAykTa, MoOXeT noTpeboBaTbCA CO3faHne Mopenu, npejacTasfsiolieil BOCNpUHUMae-
MY KOMMEepYecKyl LieHHOCTb KaX/Aoro nporpammHOro npoAykTa no M3MepeHHbIM 3Ha4YeHUAM, C Lenblo obecneyeHus
60/1ee 06 LEKTUBHOIO CPaBHEHUS.

D.4 PacueT oLeHkKM

[0KyMEHTMpPOBaHWE MeTO/O0B OLEHKM 1 CO3faHne NpoekTa naaHa TpebytoT pelleHns 3a4ad, Takux Kak;

- TEXHUYECKNE OTPAHNYEHNSI, CBSA3AHHbIE C U3MEPEHNSIMI NN BepudmKaLmeii;

- METO/bl OLLeHKM /1A KAXA0T0 U3MEPEHUst UNn BepuduKaLmm, KoTopble Noasexat 4OKYMeHTUPOBaHUIO;

- NAEHTUUKALMS NPOrPAMMHBIX CPEACTB, UCMO/b3YeMbIX /151 U3MEPEHUI;

- NAEHTUMKALMS KOMIOHEHTOB MPOrPaMMHbIX NPOAYKTOB, Ha KOTOPbIX AO/KEH GbiTb MPUMEHEH AaHHbI MeTog;

- cneymgvVKaLms MHTEPNpPEeTaLnm pesynbTaTos, Npyu HE06X0ANMOCTY;

- onvcaHue okpyxatwleii cpegbl.

ONTUMW3aLMs MaHa OLEHKW, PELLatOLLEero Takme BOMPOCHI, Kak NPOBEPKa NPOEKTa naaHa OLEHKM C Lesbio usbe-
XaTtb Ay6AMpoBaHus feicTBUil uua, NPOBOASLLEr0 OLEeHKY.

MaaHupoBaHue AeiCTBUIA MO OLEHKE C YYETOM UMEIOLMXCS PECYPCOB A1 PELUEHUs BOMPOCOB, TAKUX Kak:

- n3MepeHue 1 pacnpegenieHne nopsigka 3aniaHnpoBaHHbIX AeiCTBUA, a TaKkkKe UX yuerT;

- rpadvk JOCTABKM MPOTPAMMHOTO NMPOAYKTA U €70 KOMMOHEHTOB;

- B3aMmogeicTane Mexay NMLOM, NPOBOASLLMM OLEHKY, U pa3paboTYnMKoMm:

- o6ecreyeHne JOCTyna K MecTam pa3paboTku v akcnayaTauuy.

MpumeuyaHune — lMpu NOAroTOBKe NaaHa OLEHKU pekoMeHayeTcsa Bocnosb3oBatbes FTOCT P MCO/M3K 25040,
ANS TOro 4To6bl NONYYMTH GoNee WMPoKoe NpefcTaB/eHre o JaHHOM Bonpoce.
0.5 BbINONTHEHNE OLEHKN

0.5.1 N3mepeHwne
Bbi6paHHble MeTpukn cnegyeT NPUMeEHATb K MPOrpaMMHOMY MPOAYKTY, YTO B pesy/nbTaTe No3BOMAUT NOAYUYNTb 3HA-
YeHus Ha LWKane MeTpuK.
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D.5.2 CpaBHeHMe C KpUTEpUAMM

M3mepeHHble 3Ha4YeHUs CpaBHUBAIOT C KPUTEPUSIMU, YCTAHOB/IEHHbIMY B cneyudukaumn. s n3mepeHnii KOHeYHo-
ro NPoAyKTa 3Ha4YeHns CPaBHMBAIOT C Lie/IeBbIMU 3HAYEHUAMMU.

M3mMepeHHble 3HaYeHNsA [O/MKHbI UCNO/b30BaThb, YTOOLI onNpefennTh:

- KaXx[blii Hef0CTaTOK NPOrpamMMHOro NpoAykTa v cnocob ero ycrpaHeHus:

- nobble JONOMHUTENbHbIE OLEHKU, HEeobXoAUMbIe AN YCTPaHeHWUA Mo6bIX BbIABNEHHbIX HEAO0CTATKOB; AOMO/HM-
Te/NlbHas OLleHKa MOXeT, Hanpumep, NOATBEPAUTbL OTCYTCTBME HEJOCTATKOB, UK NCNONb30BaThCA AN Bepudmkaum npa-
BWU/bHOI U NpuemaeMoil Npon3BoANTENBLHOCTU CUCTEMbI NPOrPaMMHOro o6ecneyeHunst cpasdy nocse Toro, kak B Hee 6blan
BHECEHbI M3MEHeHNA ANA NCNPaBieHNs HeJ0CTaTKOB;

- CTOMT /11 OrpaHnynBaTth WM KOHTPOIMPOBATL UCMO/b30BAHNE NPOrPaMMHOroO NPoAyKTa u. B J]aHHOM Criy4yae, BO3-
[JelicTBYeT /1 orpaHuyeHune, Hanpumep, Ha o6sA3aTesnbHble TpeboBaHusA, TpebyeT /M OHO AONOMHMTENbHOW pPaboTbl Mo
OLleHKe 1K BO3AeicTBYeT Ha XxapakTep NpYMeHeHus, GIo4XeT U pexum paboThbl;

- No6ble NCKYEeHNsA U3 061acT MPUMEHEHUA OLEHKWN U/WN OrpaHnYeHns no pesynbTatam 418 KaX0i OueHkKK,
Takue kak: «B flaHHYt0 OLeHKy He BXOAWT NoApO6HbI 0630p PYHKLMOHAIbHBIX BO3MOXHOCTEN NPOrpaMMHOro Npoaykra»;

- 06beanHeHHble pe3ynbTaTbl BCEX MEPONPUATWIA MO OLeHKe, YTOObl NpefoCcTaBNTb 06LW KA BbIBOA MO OLLEeHKe Npo-
rpPaMMHOro NPoAykKTa.

D.5.3 OueHka pe3ynbTaToB

Mpu ocywecTBNeHNN [eATENbHOCTU N0 OLeHKe CYMMUPYIOT HAaGop pacyeTHbIX 3Ha4YeHWn 1 hopMUpyOT Nosoxe-
HWe O CTeneHu, B KOTOPOI MporpaMMHbIii NPOAYKT oTBeyaeT TpeboBaHMAM KayecTBa. [laHHYl0 WTOTOBYIO OLeHKy 3aTeM
CpaBHMBAIOT C APYrMMU acnekraMmu, TakuMu Kak BpeMS U CTOMMOCTb. HakoHel,, Ha OCHOBe yrnpaB/ieHYeCKUX KpuTepues
NPUHUMAIOT MOMIOXUTENbHOE MW OTpULLATeNIbHOE peLleHne 0THOCUTENIbHO NPUMEHEHNA NporpaMMHOro npoaykTa nméo o
ero BblNyCcKe uau oTkase OT BbiNycka. Pe3ynbTaTbl OLEHKN BAUAIOT Ha ONpefesieHHble Warn XXN3HeHHoro uukna paspaboTku
nporpamMMHOro obecneyeHuns: Hanpumep, «A0/MKHbI NN TpeboBaHNA 6blTb U3MEHEHbI UK HEO6XO4UMbI I AONONHUTENb-
Hble pecypchbl ANS npouecca paspadboTkn?»

CpenaHHble BbIBO/bl 0ObACHATCA ABYMS B3aMOOMNOHAOWMUMN NOAX0AaMU:

a) nyTem chopmManu3auun BbIBOAOB, NCMO/b3YS «MNOMOXEHNEe O COOTBETCTBNM Tpe6oBaHNSAMM, KOTOPOE Pa3bsACHABT.
Kakum 06pa3oM BbINOSIHEHO Kaxjoe TpebosaHue,

b) MPUHATUSA OKOHYATENIbHOTO PeLLeHNs OTHOCUTENbHO MCNO/b30BaHMNA NPOrPaMMHOr0 NMPOAYKTa U PacCMOTPeHUs
BO3MOXHbIX aflbTePHATUB: HanNpumep, ecan NporpamMmmHblii NPOAYKT He oTBevYaeT Tpe6oBaHUAM 3akasuuka, paccmaTpusa-
eTca BONpoc 06 n3MeHeHUn nNpoAykTa uin nsmeHeHun TpeboBaHunii.

D.5.4 ipyrne acnekThbl

Nnuo, npoBoAALLee OLEHKY, HECET OTBETCTBEHHOCTL 3a BbIBOAbI M0 OLeHKe, 0[HAaKO OHO BrpaBe MPoOu3BOAUTbL OKOH-
YyaTeslbHYI0 OLLEHKY, TO/IbKO eC/I1 3TO yKasaHo B cneyudunkammn oueHkn. OLeHL K, kak NpaBuio, npefocTasiseT 3akasuu-
Ky OTYeT M0 OLleHKe, KOTOPbI MOXeT cofepxaTb onpefesieHHble 3ak/lYeHns, Noc/e Yero 3akasyvk 3aBepLiaeT OLeHKy Ha
OCHOBE laHHOr0 oTYeTa. OT0 06YCNI0B/IEHO TEM. YTO OKOHYaTE/IbHASA OLLeHKa MOXEeT YUMTbiBaTb CTpaTernyeckne peLueHms
opraHusauuu, Takne Kak CTOMMOCTb, U3MEHEHUS, HE06X0ANMbIe ANS peanusaunmn, n Bpems nocTaBky.

D.6 Mpumep pykosoacTea (cornacHo FOCT P MCO/M3K 25040)

D.6.1 BbI6Op MeTpuk xapakTepucTuk kayecTsa U KpUTepnes U3MepeHuns

OCHOBHbIEe KpUTEpPMM, MO KOTOPbIM AeNalT BbIOOP MEeTPMK XapakTePUCTHK KayecTBa, 3aBUCAT OT KOMMepPUYeCKnx Le-
nei nporpaMMHOro npoAykra u notpebHocTell oueHwmka. NMoTpe6HOCTN 0603HaYEHbI KpUTEPUAMU U3MepeHunii. Mogens,
npueegeHHasa B TOCT P UICO/M3K 25040. nogaepxuBaeT pas/iMyHble BUbl OLLEHOYHbIX Tpe6OoBaHWiA, Hanpumep:

- nonb3oBaTenb WU €ro opraHusauus MOryT oueHuBaTb NPUrOAHOCTb NMPOrPaMMHOr0 NPOAyKTa C TOUKW 3peHus
MeTpUK XapakTepucTuk kauecTsa npu NpUMeHeHun;

- MoKynaTesib MOXeT OLeHVNBaTb NPOrpamMmMHbIii MPOAYKT N0 HOPMATUBHbLIM 3HAYEHWUAM BHELLUHUX U3MepPeHUii dyHK-
LMOHANbHOCTU. HaAeXHOCTW, NPUTOAHOCTU 1 3P HEKTUBHOCTN MW KaYecTBa NPy NPUMEHEHWN;

- ML, OCYLLeCTBASIOLEe TEXHUYECKYIO NOAAEPXKKY, MOXET OLeHNBaTb NPOrpaMMHbIii NPOAYKT C MOMOLLbIO METPUK
XapaKTepucTuK kayecTBa ANA IKCNAyaTaLNOHHON HaLeXHOCTU:

- MU0, OTBETCTBEHHOE 3a BHEApEHWe NporpaMMHOro oGecneyeHns B pa3nuMyHoOW cpefe, MOXET oueHuBaTb Npo-
rpamMmmHbIii NPOAYKT C MOMOLLbI0 METPUK XapaKkTepUCTHK kayecTBa NOPTaTUBHOCTHY;

- pa3paboTunk MOXeT OLeHMBaTb NPOrpamMMHbIii NPOAYKT NO HOPMATMBHbLIM 3HAYEHUAM C MOMOLLbI BHYTPEHHUX
n3MepeHnin No6oli 13 Ka4eCTBEHHbIX XapaKTepucTuk.

MpumeyvyaHune — TpeboBaHUA U PYKOBOACTBO N0 BbIGOPY METPUK XapakTepUCTUK KayecTsa U KpUTepues u3s-
MepeHns AN OLeHKN NPorpaMMHOro npogykra npusegeHsl B FTOCT P MUCO/M3K 25040.

D.6.2 YPOBHM paHXnpoBaHus Aas MeTPUK XapakTepucTuk kayectsa

MN3meprmble XapakTepucTUKM MOTYT GbiTh KOJIMUYECTBEHHO OMPeAesieHbl C UCMOIb30BAHNEM METPUK XapakTepucTuk
kauecTBa. PesynbTar, T.e. U3MepeHHOoe 3HayeHue, 0To6paxeH Ha Lkane. [laHHOB 3HaueHue camo no ce6e He nokasbiBaeTt
YPOBEHb COOTBETCTBUSI TPE6OBAHMAM. [/151 3TOV LiesIM HE06X0ANMO Pa3AeNuTh LWKasly Ha 06/1aCTh, COOTBETCTBYIOLME pas-
NIMYHBIM CTENEHAM YA0BeTBOPeHUs TpeboBaHuii, Hanpumep:

- feNeHNe WKasbl HA IBE KATEropum — HeyoB/IeTBOPUTENTLHO U YA0BIETBOPUTESLHO;
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- iIeNIeHne LWKabl Ha YeTbipe KaTeropuu, orpaHNYeHHble TeKYLLMM YPOBHEM CYLLECTBYIOLLEro UKW anbTepHaTUBHOIO
npoAykTa, Hanxyflum cayvyaem v 3aniaHWpoBaHHbIM yYpOBHeM. Tekyluii ypoBeHb yKa3blBaloT C Liefibio KOHTPOs TOro,
4YTO HOBas cucTemMa He ycTynaeT CyliecTByloLl el cucteme. 3annaHMpoBaHHbIi ypoBeHb NpefcTasifeT co60i 3HaveHuve,
KOTOpOe cunTaeTca JOCTUXMMBIM C YYETOM MMEILLUXCA pecypcoB. YpoBeHb HauxyALwero ciyyas onpegenseT rpaHuLy
npriemseMocTy NpoAyKTa A9 NoNb3oBartens B TOM C/yyas, eC/iv NPOAYKT He BbINOMHAET TpeboBaHmnil 3ann1aHnpoBaHHOro
YPOBHSA (CM. pucyHok D.2).

MpMbIbIMT Tpe6oBaNMN

NXAMBb
UMMP»HHO*
O/IMACT bLE/EBBIX 3HAYEHMIA YSAMANBCPUTBHA
TOHYLLVA
ypowb
NeHumaULLoa rpeurrae 3HadeHve
Hukynaui
Ccryyari
Henpuemnemoe TeueHune HEY[0B/ETBOPUTE/TEHO
HOxeperrerbHes LKana YpcuT oueHo

PucyHok D.2 — YpoBHU paHXnWpoBaHUs METPUK XapakTepucTuK kayectesa

D.6.3 MeTpukn xapaKkTepucTuK kayecTBa A8 OLEeHKN: yCTaHOBKa KPUTEPUEB OLLEHKN

Cneuundmkauum TpeboBaHuii k kKa4ecTBy NPOrpamMmMHOro obecneyeHmns AoMKHbI 6bITb ONpegeneHbl C MOMOLLbIO CO-
OTBETCTBYIOLLEN, YeTKO onpefesnieHHon Moaenu KavyecTtsa. [na aToii uenn cnegyeTt WCNONb30BaTb MOAEsb KayecTsa
onpegenenus, npuseeHHyto B FOCT P MCO/M3K 25040, ecnu HeT HEO6X0AMMOCTM UCMO/b30BaTb APYryl0 MOAENb.

[Nns oueHkn kayecTBa NpofykTa He06Xxo4MMO CYMMMUpPOBATb pe3y/ibTaTbl OLEHKU Pas/iMuHbiX Xxapakrepuctuk. Ans
3TOl Lenu Nuuo, NpoBoAsLLee OLeHKy, A0/HKHO MOAroTOBUTL Npoueaypy C OTAEbHbIMU KPUTEPUAMU ANA PasfMyHbIX
XapakTepucTuK kayecTBa, KaXAblii U3 KOTOPbIX MOXeT 6biTb yCTaHOB/EH B COOTBETCTBMM C OTAe/IbHbIMW NoaxapakTe-
pucTMKaMu. UNN B3BELUEHHOW KoM6uHaLuueil noAxapakTepucTuk. [laHHas npoueaypa, Kak npasuso, BkIo4YaeT B ceba u
ApYrvie acnekTbl, Takne Kak BpeMs U CTOMMOCTb, KOTOpble BHOCST CBOVi BKMaj B OLLEHKY KauecTBa MporpaMMHOro npoaykra
B KOHKPETHOI cpeje.
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MpunoxeHue JA

(cnpaBoyHoeE)

CBefileHUsi 0 COOTBETCTBMU CCbIZTOYHbIX HALMOHA/IbHbIX CTaHAapPTOB
MEeXAYHApPOAHbIM CTaHAapTam, UCNO/Ib30BAHHbIM B KAY€CTBE CCbI/TOUYHbIX
B MPUMEHEHHOM MeX/JyHapoAHOM cTaHaapTe

Ta6nuua AA1

0O603Ha4eHNe CCbIIOYHOrO CreneHb 0O603Ha4eHne N HauMeHoBaHe
HaLMOHa/IbHOrO CTaHgapTa  COOTBETCTBUSA MeXAyHapOoAHO0 CTaHaapTa
FOCTPuco/mak oT ISO/IEC 25010:2011 «CucTemMHas W nporpamMMmHas WHXeHepus.
25010—2015 TpeboBaHMA 1 OL,eHKa KayecTBa CUCTEM U NPOrpaMmMHOro obecneveHus

(SQuaRE). Mogenu kayecTsa CUCTEM M NPOTPAMMHOI0 06ecrneyeHmns»

FOCT P MCO/M3K loT ISO/IEC 25040:2011 «[lpoekTnpoBaHue cuctem u paspaboTka
25040—2014 nporpaMMHoro obecneuyeHusi. Tpe6oBaHWA K KayecTBy CUCTEM W
nporpaMmHoro obecneveruns n nx oueHka (SQuaRE). Mpouecc oueHkn»

MpumevyaHune — B HacToAwei Tabnuue MCnonb3oBaHo creyloliee yC0BHOe 0603HaYeHNe CTeneHn
COOTBETCTBUA CTAHAApPTOB:
- IOT — naeHTnYHbIe cTaHdapThl.
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