TENEPANBHOE AFTEHTCTBO

nNo TEXHW4HECKOMY PEMYNUPOBAHWID U METPONOTMKA

TIOCTP
HAUWOHANBbHLIW 50779.90—
c
POCCHACKOI 2014/
CEQEPALIMK ISO/TR
13519:2012

CraTuctnyeckue MeTodbl

TPEBOBAHUA K UHOOPMALIUA
O NPOrPAMMHOM OBECIMNEYEHWUMN,
UCIMNONb3YEMOM INPU PA3SPABOTKE
HOPMATUBHbLIX JOKYMEHTOB

ISO/TR 13519:2012
Guidance on the development and use of ISO
statistical publications supported by software
(1DT)

Hananwe odhMuMansHoe

MockBa
@ CranpapTrHiopm
2015

FOCT rocCTP 50779.90-2014 Crparuua: 1/20

EH][id GostExpert.ru


http://GostExpert.ru/gost/gost-50779.90-2014
http://GostExpert.ru
http://GostExpert.ru

rocT P 50779.90—2014
Mpeaucnoene

1T NOOANoTOBNEH OTipeiTeiM  akUWMoHepHeiM  obwecTeos  «HaydHO-HCCNeOoBaTeNBCKME  LEHTD
EOHTROMA W OMarHOCTUEM TexHudecksx cucTam: (AD «HML KO») wa ccHope COGCTREHHOMD AYTEHTHYHOMD
nepeposda CTaHfapTa, yEalanHorn B nyHkTe 4

2 BHECEH TexHuHeckHM KOMWTETSM no cTasdapThaadud TE 125 alpuMeHedie cTaTHCTHYeCKHX
METOLOB Y

3 ¥TBEPMOEH W BEEQEH B OEWCTEBWME Mpuxaiowm CefepansHore areHTCTEa No TexHHYeckomMy
DEYNHPOBAHHAID W METROMOMKE T 29 okrabpa 2014 r. Ne 1454-cT.

4 HacToAwWA CTaHnapT MOeHTHYeH MesgyHapogHomy gokysedTy ISOMR 13519:2012 «Tpebosauun
B HHDOpMALKMK O NPOMDaMBHOR GERCTEYeHHKY, MCNONLIYEROM NPKY PAIPABOTHE HOPMATUEHEX LOKYMEHTOR D
{(IS0TR 135192012 «wGuidance on the development and use of |30 statistical publications supported by
softwarae ).

HavMmedoepanye HACTOALErD CTAHGAPRTE  WIMEHEHD OTHOCHTENLHO HAWMEHOSAHMMA  YEAIAHHOMD
MEHOVHAPOOHOND CTaHOApTa ONA NpHEedeHds B cooTeeTcTEwe ¢ TOCT P 1.5 - 2004 (nogpaagen 3.5)

5 BBEJEH BMNEPBLIE

Mpaauna NpUMEHEHUR HACMORIWESD cmandapma yomasoaness: @ FOCT P 1.0—=2012 (paaden 8.
MuchopMayls of UIMeHsHURX K HacmOAwey amakdapmy MyBnukyemcs @ exesodHonM (N0 COSmMOANLIID Ma
1 AamBapa mexyweao 2oda) usghopMayuoNHon yrazameane sHayuornanssse cmardapmess, a COUULANEREID
MEKCIT  UIMEHEHUD U NONDEBaN — 8 SXeMECAYHeM URBoRMaLLoMHNoM  Yrasamens «HayuonansHeie
cmandapmers. B coywae nepecMompa  [JamMeMsl) WA omMeMbl Hacmoawess cmamdapma
coomaamomayiowes yeedomnenus Oydem anpinuekosano 8 OSNuwaliues GeliTycKE UNECDMILUoNNI2D
ykazamena sHayuosaneqse cmakdapmeis. Coomaamomayionas UHhopManua, yesdoMrenue U mekcmal
PAIMBLIUSNHNTICA MEKHE @ UMPODMSLUIHHOD cucmemMe 0BWE20 MONLIGEAHUA — HE OULLATEHOM Calme
DadepansHosn S2HMCMEs N0 MEeXHUYECKOMY pEEyNUpcaanu o Maemponosud & cemu Mumepuem

(gost.rul

2 CrangaptaHdropm, 2015

HacToAlWWi CTaH0apT 4@ MOMeT GhiTe NOMNHOCTRED WK YACTHYHO GOCNPOMIBEAEH, THRaNWPOBAH KW
pAcMpocTRaHed B KaYecToe ofMuManeHors vagauda Ges pajpewenwa OegepansHoro aredTcTea no
TEXHUHECHOMY DEryNHPOBEHHID W METRONOTAN
Il
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BeegeHue

B WacToAWeM CTaHoapTe yoTadobnadsl TpefomadwA no paspaboTie OQOEYMEeHTOR B oBnactw
CTATHCTHYECKWE METOOO0R, NOALERHHEIEMBLX NPOrDaAMMHEN 0BBCNEYEHNERM.

B cTangapTe paccuoTpeibl CReqyiWe acneiThl:

~  NPOCHEMWBASMOCTE HAHHBXY, WCHONEIYEMEX B NEOFDEMMHON oOacnedsHur (Jucen, rpadukoe,
Tafny W APYIAE KOMMYECTREHHBIX JaHHEX ),

~  TpeGoBAHWA K NPOrPamMMHONMY OBaCraqaH i,

~  KATEropHE NOSOSRMKA NPOrpaMMHITD obacnadaHma;

~  EYHELWOHUPOBAHME NPOrpAMMHOND  OGECTeYSHAR, GHMOYEA  MCTONBEIOBAHWE  KOHTPOMEHEX
DaHHBIH ONA TECTHRORAHAA NPOrpatt.

Boe cobnel Ha KOMMEPYECKME NPOMDaMMHBE NROOYKTE MoB0re BMOa (BENOYEA NPoOrpammMHoe
ofecnoyeHHe, OaMHele UMK ANNapaTHLe CPeacTea) WNM  CChIMMW  Ha  CaiTel e  NPegnonaranT
HEOBXOOUMOCTH NOMYHEHWR PaspEWeHHA, OS0GREHMA WNKW peHoMEHZALMEA CO CTOpPOHsl palpaBoTdvea, a
TAK#E W KAKDA-NUMED OTBETCTEEHHOCTH CO CTODOHE! NONLICBATENA.
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/ISOITR 13519:2012

HALUWOHANBHBIA CTAHOAPT POCCUMNCKONW SEOQEPALMM

CTaTHCTHYRCKHE METOOI

TPEBOBAHWA K MHROPMALKWKA O NPOrPAMMHOM OBECNEYEHWM,
HCNONE3YEMOM NPU PAZPABOTHKE HOPMATHUEBHLIX OOKYMEHTOR

Slatistical methods. Requirements to infarmation about saftware, wsad in davelopmeant of normative documents

Oata eeegenwA — 2015—12—01

1 O6nacTe NPUMEHEHMA

B vacToAweM CTaHapTe YCTAHORNEHs TpeGopsauuA & paipaboTee W WCNoNs3I0EaHHI0 OOKYMEHTOE,
NoQ0eHHBASMEE NPOTPaMMHLIM oBecnedeHHen (gQanee gokyseHTor). B nepeyis odepedes 3Ty Tpeboeadng
OTHOCATCA K OOKyMEHTam B obnacty cCTATWCTHYECKHM METOOCE, OOMAKD OHM NPMMEHHME: W K OPYTHM
OOEYMEHT M.

B cTavpapTe 0aHs pesomMeHialvy no checnese il NPocnesuBasMocTi JaHHeE, MCNonNs3yemMslx 8
NporpasMMion oBecneder s JoryMenTa (rpadsikax, Tabnuuax v QpyrHe YUCnoBbiY DaHHeIL].

B HacToAwWwen cTadgapTe NpMESdeHE TReBoBanka K MHEopMaUK, KOTORan DOoMsHa BeiTh BEMIO4YeHa
B SOKYMEHT, OTHOCAWESRCA K NPOEamMHosy oDecnoueHdsd, KaTeropuAr NoOgepmeln Nporpasissoro
oBeCneYeHAA 1 DYHELBOHUBORAHMD NROMDEaMMHONS 00ECNEYeHHA, BEMNNYAR HAGOD OAHHLI, ACMONEIYEMEIA
ANA TECTHROBAMKA.

B cTanaapT BEMOYEHE! NEMMEDE, UNNCCTPHDYIOWNE 87 NPHAMSHEH WS

2 TepMHHLI M ONpegenelnn

B HACTORWEM CTAHOADTE NPHMEHEHE! CIEOYHWHE TEDMAHEl C COOTRETCTEYVHILMMKA ONDE ZEneHUARMIA-

2.1 anropuri (algorithm): MNowarosan Npowyedypa, oNKCeBA0WER NOPALOK BeINONHEHWA BkiMRCIeHA
C JeTanMIaured, JocTaroqHol 4na paipaboTkK CooTBETCTEVIOWLErD NPOrpaMsHOrD obecnaqesia.

2.2 nporpaMmMeie gandele (data product): UWdpoBbie OAaHHER, BEMOHAA DACYHEE W rpadduieE,
NpeJcTagneHHeEe B WMOpoaod fopne.

Mpumep 1 = Yucnoaans matnuuya.

Mpumep 2 =Pucyrok, npedemaanesdkkid @ yughpoaod ghopme, kak HaGop nukcened.

2.3 obnacte npamededda {domain of applicability): Habop BxogHbix 0adHex, ON8 EOTODLIX
nporpasMios ohecnadedle JoNHHo paboTaTe YCTAHOBMEHHEIM CNOCOGoM.

2.4 YHCNOBAA TOYHOCTE (Numerical accuracy). TOUHOCTE SMCNOB0A BENWYMHE, BRDIHEHHaA B BUOE
KOMAHECTES NPABUNLHEX O8CATHYHBIY Ukdp B aGComoTHoR WNK OTHOCHTENLHOW opie NpeacTasnesua
Yrona.

2.5 napamerpdiauda zagaqd (problem  parametrization): MaremartuHeckos ONHCaHHe 3aga4M,
BEMIOHAMLWLES YCTAHOBNEHH IR HAGOP NapaMeTpoe.

I PAMEYHdHHAE— Kak npaarna, B NHCaHAK MCNoik208aH0 Bones ogHom NnapameTpa.

Mpumep = ¥paarwenue npamol ¢ deyma nepemenAsiMu (Cu. 1SO/TS 28037:2010).

Mpavas moxem Geime npedecmaanesda e eude Y= A4; + A: X u ¥ = B, + B: (X = 100} (v dpyaumu
cnocofiamy). Bmopas cthopma Gonee npednoymumenska, ecnu ona domxka SLime ucnons3ogawna
kak Modenk nuxeldnol pezpeccul, 2de X - mesmnepamypa no lenscuio Gauakan k 100 °C fem. ISOTS
28037:2010).

2.6 KoHTponNbHEeIe nadHele (reference data): Javsele, KCnoneayeree ONa TECTHPOBAHMA INSMEHTOR
NEOrpasMMBoro oGecneqyeH s N BoiNONHEHHWA BRIMHUCIEHHA

2.7 HOWTpONEHEH peayneTaT {reference resultis)): PeayneTaT, KOTODBIA DOMHEH DbliTe MOMAYYEH NpK
BRINCAHEHKN BEI4HMCNEHAR B COOTRETCTEMN C YETAHOBMEHHEIM ANTOPHUTMOM C MCNONESOBAHWEM KOHTROMNBHBIX
O bl

HznaHwe ofmuwansHos
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Mpemeyadne—KoHTPONEHERA  PEIyNETAT HE 3EBMCHT OT TECTHRYEMOMD NPOrPaMMHOD ODBCNESEHWE W
YMCADBOA  TOMHOCTH, SCNH OHE  Belws, «es  Tpedyemas To4H0CTE peayneTETOR  TECTHRYEMOND NporpammsHon
GEECIEYEHNA,

28 peayneTat TecTHpoBaHmAa (fest result{s)) PeaynetaT, nony4eHHeR Npe TECTHROBAHMM
NEOrEaMMHOTS 0GeCNEYEHHE NPE BINONHEHHKE BEYHCIEHHH B COOTRETCTEMME C YCTAHOBNEHHEIM ANTORATMOM
© MCNONLI0BIHKEM KOHTPOMEHBIX DaHHBIX.

2.0 TecTHpYyeMOoE NporpaMmmMmHos obecnededue (test software) MNMporpamuuos ofecnededds, ana
KOTOROMD NPOBCGAT TECTURORAHKHE,

210 vHTepEan okpyrneHea (unit roundoff), PacctoAuwke ot 1.0 0o camoro BNW3koro Y4Wcna o
MNARa0WER 3anAaTod CTporo MeHewero 1,0

MpemMeYyaHHR:

1 — Cre. IEEE T54:2008 {cwm [1]).

2 - Mucna © MNaganHyeEn 3ENRTOA ABNAKITCH YACTEH CWCTEME BeMHCNEHWA, WONONEIYEMAaR ONAE NOMy<eHdA
CTETWCTHHECKME PEIYNETATOR.

3 — Boa 3HE4EHNA, NPUBEOSHHEE B HACTORWEM CTEHZEPTE, NONy4EHbBl HE HOMNEH0TEPRE, MMEDLLEM WHTEDEAN
okpyrnedwa 2,22 = 107"

3 NpocneXHBaeMoOCTE OaHHbLIX

3.1 Jokyment Jonsed oGecnedydBaTe NPOCnesHBaeMocTe 40 ACCTOREDHEX WCTOYHMEOE BCexX
HENONBACEAHHEY  HWCMOBLIY  OAMMEY, BKNOHY3A  rpaduid W pucyHEM. Takue  JaHHLie  HadsBasnT
NEOTEAMMHBLIMA JAHHBMKA B OTMAHYME 0T MCTOYHHKS MNK WCXOOHEBE O8HHBIX.

3.2 MpoCnedHeasocTe JaHHbX 0GECNeYBaETCA NpeqcTaRneHden HHibopMaury 0f WCxXoOHbIX
OAHHEX W NPOUECCaX, © NOMOWEK KOTOPEX MONYYeHEl NECTPAMMHBIE JaHHEE M3 WCXOOHEE QaHHLX. ITOT
NECUECs HA3e BT NEeobDAI0BAHMEM JaAHHEIX.

M PHMEYNEHHE— I'Ipucnamnaaa MOCTE OOCTOBEDHOCTH DI'I'!,I'EHI-'FKDHH.HHHI AEHHBIX HAIHEHHD Bd®¥HA OMA HEYHHELX
DHE'DT M NPaRTW<ECHOND NPUMEHEHHA CTETHCTHHECKME MaTO40E,

33 DMpo paspaGoTie OOKyMEHTa NPOWCXOMOEHHE NOOTPaMMHLY DaHHEX A0MEHO GbiTe ONWCaMO,
UTOGE! NPOrPaMAMHES DaHHEE MOTNK BT BOCNPOMIBE0EHE W OBHOBNEHE NPK HEOEXOOWMOCTIA.

Mpemevadne—Bonpocel npocnesqedemocTd paccMmoTpads B8 MCD 19115-1 (cm. [B]). 31oT cradgapr
paIpaboTad anA recrpadaueckol MHEOpMAagHK B hopre UhpoBEx SaHHED, HOD BN NPHHLANG DREBMEHAME] 1 ODY AR
naHHs. Crasgapt MC0 191151, xax npaswno, npuMeHsoT k 3ggaqam, Tpefvowpn Co3gaqHns 1 HCnoNeE308aH1E
ROyNHOMACW TaOHEX §33 gaHHe. HAcTOAWMA CTEHgapT OPHEHTHROEEH HE CYLWBCTEEHHD MEHBWWE D0 bEME OAHHEI. HO
HEROTOREIE NOHATIA MICO 19115-1 2 31om cnydae TEOHEES NONE3HD MCNonNe20eaTh.

34 [Ona Bcex NPOrEaMMHL  J3HHBEY  ACOONBIVEMEE WCKXOOHEE OAHHBIE W (DHEMEHEHHEIE
NpecBpalonadua JaHHbLIX CNeqyeT JandcelBaTe OOCTATOMHO NoApSGHO, 4TO OSECNeYHEaRT BOIMOKHOCTE
BOCNPOMIEE0EHWA NPOrpaMMiEY Jadbse. [NA aToro & COOTBETCTEYIOWEM NporpamMmMHom obecnode i
OoNHHE BulTe NoUMBESAEHEl HEOGXOOMMLIE NPAMELE COBINEW.

3.5 Ecnu nporpammMble JadHbe NpedcTasnAnT cobod rpadiik MNd pUCYHOE, NPpochesuBassMocTE:
OXBATHBAET W HEODXOOMMYIO PaIpewanyio cnocoBrocTe. OnA UwdpoBex JaHHEX NPOCNEXABAEMOCTE
KACARTCR KONWHECTES HEoOXOIMMEIY ABCATHYHLIX AHAKOR.

Mpusmep = Mpo2paMMHLIe dadHLIE, TONYYeHHLIE ¢ NpuMesesues MATLAB v LATEX.

Bee yucnoaele mabnuysl a ISOFTS 28037:2010 Geinu monydYyedsl © ucnonkioaarues WATLAB
u LATEX dnga coadamun PDF- aepeun 150 TS5/28037:2010. Tabnuya codepmum dannile, MONyYeHHLIR
npeofpazoaaduenm (¢ nosMowbo MATLAB) waBopa GaMHBEIX, COOMEenmciiieyioesn mMoykam
{UCMOYHUKAM JanHBIX) UWnu OanHBEIM, NOAYYeHHLEIM © [OMOLLKN Modenuposanud Ha3 OCHOae
unchopMayuy uUcmoyHuka damueix. (Mpu paspabomke APOeKMa ompaseHbl ace UIMeHeHUR a
UCMoYHUKe danHbix U npecSpaloganus, UCnonbLIoeaHHEIe ANa MoAyYeNUs NpOSpDaMMHEIX JanNBLX,
Mpoeepka [ npu nodzomogke K U3IGanuKo) MOKazana, 4Yimo HUKakux owobox npecbBpazosanul a
yucmogklx mabnuuyax Hem. Hexodusie dannsie u demanu npeolpazoeanul yemanwoenens: a 150/TS
28037:2010.

Hexodueie danveie u npeobpaioganun npueedens a ISO/TS 28037:2010.

MprmMeyaHus:

1 - Pazpaborsve NporpaMmsHors oSecnedeHdA MOMET NoOOepsusaTe COOTEETCTEYHMUMA Beb-cant anA
ofscnEYeHNA NPOCNEEHBASMOCTH D8HHBLIX M NROMPAaMMHOTD oB8cnaqseHuA.

2 - MATLAE sanAeTcs TOProsor MApson NporpamMmmMBoro npoaykTa, nocstasnassara MathWorks Inc.

36 K gocATWYHBIM YACNAM NPYMEHAKT NDADKNE OKPYINEHWA, YCTAHOBNEHHLIE B NpUNoweHan B
MCO B0000-1:2009 {cm [8]).
2
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4 TpeGoBaHWA NporpaMmHoro obecnevyeHHA

OOokysaEHT Oomsel cofepwaTe Tpebopadus nporpasMecro o0ecneYesHda, KoTopee MoryT DoiTe
NOMed3xHE NPM Bro KCNoNe3oBaHdd. MporpamsHoe obecnedeHwe, KaKk NPaBune, KacaeTcA CTaTUCTUYECKMX
BolHHCneHHA. TpeboaH«dA NporpaMMHoro obecneYyeHMa DOMKHE BEMKHYAT CReayiolMe anemMenTw

a)  Bxogb NPOTpanMHOrS oBecneYeHun,

B  BLXOOb NPOrpaMsHore obecneYcHHWA,

) NpeofpainsaHde BXOO08 B BbiX00kLI

d]  CBAZL BXOQOB W BhIXOOOB M NDOMERYTOHHLIX IHAYEHHE C XaDakTePHUCTHKAMKE, HCNOMNBI0BAHHbIMMA
B O0KYREHTE,

&) EYHELWOHKDOBAHHE NPOrpamyHOre oDecneYeH s C YEIIAHKEM SHCNoBcd TOYHOCTH DesyNeTATOR
(Ch. Taee 6.2).

Mpumep 1 = cw. HCO 13528:2005 «Cmamucmuyeckue smemodsl ApU 3HCABPUMEHMANLHOG
NpOaepKe KOMMTeMeNMEOCITIU NOCPedCiMaom MeRNatopamopHbIX COAGHUIMENLHEIX UCNBIManud .

B nodpaadene 8.6 HCOD 13528: 2005 npueeden npumep nocmpoesun spadhura cmandapmuyoso
OMKNOHEHUR nNoemopReMocmuy dna kawdol naGopamopul, yYacmayruiel 8 cxeMe npoaepku
keanudhukayuy, Mo CpagHeNUN © CcoOMeemcmeaeyloliuM cpedHuM aplMemuyeckuM no acem
naGopamopunmM. Taxwe nocmpoeda dJoeepumensHan obnacme, COOMEEMCMayoas ypoaHo
aHavwumocmu (1 = Pl a8 npednonoweHul © HOpManLHocmiy pacnpedeneHun. B amoM chliyyae
mpeboaalud NPOSpaMMHOZ0 oBecneYenua UMM aud:

a) BxodHeie danHeie:

P = KOMUYECao yyacimaylolwjux nabopamopud;

N = KOAUYECIEo MOSMopHLIX UiMepeHUl XapaKmepucmuku;

X, = cpedHaes IHaYeHUE Xapakmepucmuky dng i-moi naGopamopuu, 1= 1., B,

5, = CiMandapmyoe ominoMexue & npedenax nabopamopuu dng -mod nabopamopuu (= 1,...,p;

P = ypogenk anayuMocmy (Hanpumep, 0,05).

b) BrixodHiie daHHBIe:

¥ = koopdunama wa ocu X, onpedenmiowjan spanuly doeepumenkHol obnacmu © ypoaHeM
anayumocimu 100P %,

5 — coOMeemeomeayouian koopduHama Ha ocu Y.

¢) Beixodki NonyyYenil U3 éx0doad © UCoNbEI0aaHLuoM:

IHadeHUl X, NeXau{ux 8 UHmepaane om ff —f'l’,l'llf!]!"lzgj do {f+.|‘|.'l,|"rzj‘-'lz.?,1, ade
vE Y= _!t Ty
U aHavyeHud S, COOMABEMEMayiaUiUX 3MUM INIYEHUAM X,

— { : Ll
{ _ o = D I TP 1
5 e:-:p{:l:{?u 2) Jl_w [:r i ,‘{'}l,-"'."sj }

4

A

ade X = x'— pofacmuoe cpodHes X, ..., X= U 5 = 5°= pofacmHos 06LoAUHOHHOE IHAYSHUS
By e Bp [CM. MEPpEYUCTBHUE d);

d) Canik axodod U akxodog U COONMasmomea oL UX NDOMEK FMOYHEIX IHIYSHUL!

Mapamempi, NepeyYlucnendbe @ a) u b) U ux alauMocedil OnNUcaMkl & nodpaidene 8.6.1 HCOD
13528:2005.

JHAYOHUS X* aLIYUCTRIOM ¢ NOMOWLKY ansopumma A, npuaedexnozo a n.C.1 npunosxesun C
HCO 13528:20035.

5 = w. 3NavyeHus w' aLiyuCcTREKM ¢ MOMOWLKE ansopumMa 5, npuesededwozo a n. G2
npunoxerus CHCO 13528:2005.

Ana pacyema s ucnoneayiom gopuyny (41) e HCO 13528:2005.

8]  @YHELUOHUDOaaHUEe TPOEPAMMHOZ0 oBacTeYaHLA

Ana axodHbix IWAYeHULD, newaljux & npedenax yomawoaneHHoO o6macmu NpuUuMeHeHLn,
CcMmaHdapmuLIe OMETOHeNUs U cpeduue 2Havemus donwksl GLime npedcocmasnews! 8 aude
decamuUuyHO20 YUCNa ¢ O0HUM U MEM We YomanoaneHHbLIM KONUYEcmeos IHaYawux yugp (obkiybo
T wnu 2).

B xawdom KOMEDEMHOM chyyae Gomkkbkl Gbimi 3a0aWb] KOMKDBMHLIE YUCAOaLISe IHaYeHLURA
axodHLix napamempog (p, n, ¥, 5 U P). Pucywox 11 @ HCO 713528:2005 nengemcA npuMepoM

2padhuka, MOCMPOBHHOZ0 NO mMovkam (X, s, 1 = 1, ..., p. Ha pucywke make npuaedesil 2paHuUL L
dogepumenshibix obnacmel, coomeemomayiowux ypoarHo anasumocmu P dns P = [0,001; 0.01;
3

FOCT rocTP 50779.90-2014 Crpanuua: 7/20

M4 GostExpert.ru


http://GostExpert.ru/gost/gost-50779.90-2014
http://GostExpert.ru
http://GostExpert.ru

rocT P 50779.90—2014

0,05].

Mpusep 2 = cs. ISO/TS 28037:2070

B paadene 9 ISO/TS 28037:2010 npueeden npumMep Monyyequs oleqok a u b mapaMempoe A u
B nuwelnol kanubpoeaoywold ghymkliun ¥ = A+BX ¢ nepemMoHNeivMu X U Y. Peaynkmamil uisMepeHud
IHaYeHUD X, U Yy, NepeMennbLix X U ¥, a makke CcoOMasmocMayiowans UM cmaddapmian
HeonpedenewHocme wiy) u woeapuayus cov (y, ) dna kawdod nape yucen (y, yJ. 1 =1, .., m,
j=1, ., m, | & [ uagecmusl. Mpednonazaemca, ymo HeonpedenenHHoCMU X NpeHeBpaXuMo Mank,
Kak u ux kogapuayuu. Tpefoganun NpospaMMiozo obecmevyeHus @ amoM cnyyae cnedyrouwle:

al eaxodHbie IHAYSHUA MR NpospaMMEcso obecnedyerun:

1 = KOAUYeCMao peaynkLmMamoe UiMepenuil;

X; = aHavyenue koopdiuMamel ol moyky no ocu X, i=1, ..., m;

¥i = aHavenue koopdunams: l-od meuky mo ecu Y, i=1, ...,

ufy) = cmandapmyan HeonpedeneHHocmE y, =1, .., m;

cov(yi, Vil = HOSapUALIUA Aapkl Yuced (W, Wi, =1, .o m, j=1, ., m, j i

bl  eLixoOHLIE IHAYEHLA:

a = oueHka A;

b — ouexka B,

uUfa) = cmandapmyas HeonpedeneHMOCE OLBHKL &,

ufb) = cmandapmmuan weonpedenenHocmes ouesky b;

covia, b} = kogapuayus oyeHok a u b.

¢} esixods nonyyeHskl U3 exodog © UCAOALIOBAMUEM an2opumma, npueedeHHozo @
nodpazdens 9.2.2 1ISQ/TS 28037:2010;

Mpemevyadna—Tporpammecs obacnauenne mMomeT  bBwie  HARQEH0 B WHTEPHETE MO0 COBIKE
hittpoiiso.orglisots/ZB03T.

d] exodHbLe U BX00HEIE SHAYEHUR U COOMBENCMByIOWUE MPOMEKYMOYHEIE IHAYEHUR;

Mapamempil, NepeyucmerHnHLe & a) u b) U Ux azauMocanit onucanLl & nodpazdenax 9.7 u 9.2
ISO/TS 28037:2010.

el hyHEUoHUpOaaHUE NPOSPaMMHO20 obecnayarUs

MpozpaduHoe ofecneverHue Moleonaen NOAYYUML PeIyRLMamsl, UMekue Heolxodumyr
HUCMOBYHY MOoYHOCME GORAR Npakmuvyeckux 3aday kxanubpoexu 24 CcYem UCcnonbL3oaaHun
yomolivyuakix YucnewHeix wMemodoa foem. 6.2). lpozpamukoe obecnevewue aocnpouizaodum
npozpaMiMkee danMiele [yucna, 2padhuky, malnuukl U dpysue YUCAOoaLe Ppelyikmamesl] a
coomaamomeaut ¢ pazdenom 3 ISOTS 280372070,

5 ConpoBoxpaeHue nporpaMmHoro obecneqeHma
51 ConpopoXpeHWe NPOrpaMMHoro oBecnedaHKA

511 PaapaboTysky CcnedyeT pPaccMoTpeTe BCE  acnekTel  nporpammHors  obecneseHwa,
NoAMEHAIDWENICA B JOKYMEHTE W YCTAHOBWTE KaTEMIpHMM CONpOBOMOEeHHA. KaTeropuasi conposomdeHHa
ABNAKTCA CREQYIOWME:

0 oTcyToTede ConpoBOMAEHNA,

1 NporpaMMios obecneded e 0SWLero HaIHa4eHna, NpeacTABNASMOR TPETRER CTOROHON;

2 HOMEPETHOS NPorpaMmMios oSecnedeHe, NpegocTaBNASMoe TPETeEA CTODOHOR,

3 apToHOMHOE nporpasmuce obecneseHnse, CONPOBOMOAMILEE OOKYMEHT, T.€. NDorpamMMHos
OORCMEYEHWE, KOTOROE MOMET NPUMEHHTE NeNE30BATENE OOKYMEHTA;

4 TEHECT MNporpasiibl, SBEMOYSHHOR B DOEYMEHT MOMeT ObiTe pacllwped Wik oDobwed ©
HENONBACEAH NONBACEATENEM WKW TPeTeeR CTapoHOH ONA pazpaboTid COBCTBEHHOMD NDOrREaMMHOTD
OEECNeEda g,

5  anropuTi gnA  paizpaboTiK NPOrpamMmHore  obecneYeHda  NoNsIcBaTenaMid  WnK - TReThel
CTOROMOA.

KaTercpka cCONpoBoMOeHKA B KAKG0M CNyHae QoMmsHa DuiTe YEalaHda 8 SOKYMEHTE.

MpemedyaHus:

1 - aTpaTLA CTOPOHAY ABMAETCA NOCTABLLMEDM NPOrPEMMHOND 00SCNEYEHIA. NEPBAA CTOPOHE - NoNBI0BEATENE
ODEYMEHTE, BTORER CTOOOHE - ODFaHMZE0MA. Y=acTEYRILWAR B NOSrOTOEXE OOy MEHTE.

2 ~TpebopaHna 2 W I NpHBsgEHL B npumeps 8 5,13

51.2 B kamaom JoKyMeHTe 00mEHa DeiTe NpHMEEgeHa CNeayIiowan Medopsiauma;
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a) obnacTe NPMMEHEHMA NPOTPaMMHOID oOECNeYeHna;
bB]  4MCMOBaA TOYHOCTE PEIYNLTATOD NPM WMCNONLAOBAHMK NpOrpaMmMiorn obecnedeHrA. Takcse
MOHET GhiTh YEAIAHA MEP YYICTBMTENEHOCTH BRIXOOOE K MIMEHEHWAM BXO00HEN IHAYeHWA (cum. B.2.4);

n[.'IHME"-IEH W8 —“UonoBaR TOMHOGTE J88HCHT OT BXOOHBIE JAHHEE WM SONHHE DbiTe YCTaHdBNEHa SMA 3THE
HAHHEIX.

) BCE pEIYNLTaTl, KOTORGLIE MOMYT DkiTe NOMYHEHB C NOMOWED NEOrpamMMHoro obecnedeqa e
O0NCAHEHKE K AMEHOWAMCR BeXogan. 3T0 sMOoryT GblTh peayNeTaThl MPOMERYTOHHLIX BEISHCTIEHHI,

d] BpeMS BRINONHEHHAA MNPOMEaMME ¥ TREBOBaHMA K NaMATH, HeoDROOMMONA ANA WCRHoNLIOBAHKA
nporpasMeoro obecnede ua.

Mpumep = Bpesa anivyucnedus Meduarikl mo N axodnbiM danHbLIM CONOCTaauMo co apoMeHon
copmupoexy N qucen ¢ nnasawoled zamamol npuy ucnonbiceanwuy OLICMPOoso anzsopumma
CORMUPOaKL,

FPaipaGoTyuk DOMNWeH NPoaHanMivpoBaTE, KEEWE W3 NyHEToR a) - d) OTHOCATCR K pazpataTeiBaemMony
O0RYMEHTY, # ONpEgEnHTE KaTerooHio CONPOBOKOEHHA B COOTRETCTEMK C 5.1.1.

MpumMaeadaHWA:

1 - BpEMA BRINOMHEHMA NPOIDEMME ZEEACKT OT MHOME QEKTOpOE, B TOM 4MCNE OT SNNapaTtHeX CREOCTE M
A3LIKE NPOFPAMMHDDBAHKA, NOSTOMY OHO MORET BbiTh YEA3EHD B OTHOCHTENEHEI BETHHWAHEN,
2 — MNpyMEHSHWE NparpamuHorD obecnayesms paccmoTpero 8 6.2,

2.1.3 Ona Kaxzol zagadd chnegyeT yoTaHoBMTE W YE23aTe B JoKyMedTe Tpebopadua K
NPOrpasMMBonMy oSecnedeHn, HeobXoguMony ONs 8 PeLEHHA!

B - moweT OeITe MCNONL30BAHo MOGDE NpOrpaMMEoe ofecneda e, NPMIOOHOE ONA BEIMOTHEHIA
3anaqdu,

B - tpefopadke, NPpUBEOEHHOE @ MNEREYWCTEHMK A, © YCTAHOBNEHHEIMK TpeGoBaHMAMKA K
NpOrpamMMHOMY OGBCTEYSHWID,

C - cnegyeT MCNONLIoBaTE TONEKD NpOrpaMMHOe oBecnededHe, peanqIyviowes YoTIHODNEHHER
ANropITM]

D - wmoweT BelTe WCNONB30BAHO TONEKD KOHEDETHOE® MNPOTpAMMHCE oDECHEdYeHWe (HanpuUsep,

nporpamMuoe  ofecnededne, paspaboTaHHOE  KOHKPETHOR TPEeTLER  CTOPOHOW  WNM  NpOrpasMmHoe
ofacnayeHHe CONPORMENAILIEE OOKYMEHT).

Mpumep 1 = Mnmocmpayuwed kamezopuu A sangemca ISOTR 12845: 20710.

B ISQ/TR 12845:2010 (cm.[9]) wenonsaoeawo npozpaMMdice cpedocmao nmo obpaBomie
CIamucmuYeckux JanHbIx na anWanuid SKCNepUMeHMAansHbix danHbiXx & wWecmu npusepax. B
kamdoM nApuMepe npozpaMMHoe cpedcmaec NoMozaem AoHUMaHUK pedylb-Mmamos avanuia
SkCnepUMeHManbHLix daHHLIx. Boe2o ucnanbioeano Yemsipe NpospaMmMHLIx cpedemeaa:

a) JMP, mop2oaoe HauMeNOaanue npodykma, nocmaangemozo SAS Inc;

b} Disign-Expert, mopsoaoe HauMenoaanue npodykma, nocmaansemozo Stat-Npocm, Inc;

c) Minftab, mopsoaoe HauMeNoaanue npodykma, nocmaanaemozo Minitab Inc;

dl R, OGecnramwan cpeda npospaMMUpOSaNUs dNA  GLIMONHeHUA CMaAMUCmudyeckux
aniqucIenul, xomopas paomaem Ha paanuykislx nnamapopmax UNX, Windows u MacOS§.

MprmavyaHuA:

T — 3ma wHhopMauMA npresgeHa oA yooboTea nomsacEatanan S0 0 TR 12845:2010 W He ozHasaeT
0AOBPEHMA YEAIAHHEIR NROTPAMMHEE NPOOYETOR.

2 - IOnA aHanWzsa SKCNEpUMEHTENLHEE SaHHLX PRCCMATPHESEMOND TWNA CYWUSCTEYHT TAEHE  Opyres
CTETHOTHMECKHE NPOrPaMMHBEIE MPOLyETSL.

3 - B oroensHeix chny4anx, ocoSEHHD ONA EPATHHECHN BEEHEX NRHMEHEHRA, ModeT Deime NoneaHo cpasHuTe
pPEEYNETETE, MONYHEHHEIS © NOMOLED HECKONEEHE NPOrpaMMHbE cpeaoTe. DaHasn cneqyeT NoMHNTE. HT0 pesyNsTaTh
MOMYT OTNMHETECA N0 PEIHEIM NPAYAHEM, W NONBIOBETENH HE BCSMOE MOTYT BEIABATE STH NPHYAHE.

4 - B I3QTR 14468: 2070 (ca [10]1 w ISOTR ZRS01: 2007 (cm.[11]) anR aHannia aEcnepumMaHTansHE Y QaHHEIX
TEKME MCNONBEI0RAHE NpOrparmHee cpegotaa JMP « Minitab.

Mpusmep 2 = Wimocmpauyus samezopuid A = D modenupogadue no dadHHbLIM MapaMempos
Numelinol modestu.

Paccwmompum 3adavy modenupogadun awavesud x, ¥, | = 1, .., M, COOMEamcmeyrojux
Nukelinol Modenu, UeNonkLIYa Memod HauMenLIUX Kkaadpamoa, 2de:

{a) uagecmuya cmandapmuan HeonpedenedHocme Uy yemaxnoenedHLIX IHAYeHUD ¥,

{b) HeonpedemeHHOCT LK IHAYEHUD X; MONHO ApaHedpeds;

{c} woaapual s mobol Napil daHNLIX OMCFMomayan.

Ana makod 3adavu ypogews mpebogakuid A ozWayaem, YmMo Mowxem Okik UCHOMLEI0aaHN0

5
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nwboe npozpadmMepoe obecnevesue, donyckawuiee pacYembsl @ coomeemcomeud © sMmemodom
HaUMeHbLLWIUX kaadpamoa:

min le‘::idl. v A
il

2de [, = nuwedmas cynxyus c© napamempamu Ay oo, Ap (MUMUMUIALUUY  SLITONHAHNM
o Ay o Al

Mpumepor ypoawa mpeboaanul B Aanaemca e03MOKHOCTIE UCNOMLI0EANUA MAKO20 Ke Kak
FEAIAHO abkilie npospaMMAoso  obecnevyesus, HO © peanu3auued YUcTeHHO-yemolvyueoso
ANZOPUTIMAE, SaDaHMUpYIOLies0, Yo olUbky oxpysnenus ¢ nnasarwwed anamold He oralLleanm
GNUANHUA Ha peaynbmMamesl abiyucnedud. B yYacmHocmu npozpaMMuoe obecnevenus GOMKHO
ofecnmoyugams yomaHoBAeHHYM Yuchaoep moysocme [(6.2), no kpalweld wmepe, dnAa ecox
npusMepoa, NpuaedeHnkLix @ dokyMenme (cM. npusep 1 e) @ pazdene 4).

¥Ypoaenws mpeboaanuld C oIHaqyaent, 4mo MOMent OLIML MpUMeHeHD MOoNLKD NDOSparMHog
ofecnevenue, crneyuansHo npedrazravyennoe dng pewenus 3adayu

min z-

' {
A B ! "{J‘u} )

=y —A-Bx \II

[

zde A u B - ceofodmeil ymew u yanoaold woahghuyuenm npamMod, coomaemcocmeeHHo
¥, =A = Bx)) = ocmamok sodenu (A + BX) @ mouke X = X,

¥Ypoaone mpeboeanul D ocawavaem, umo Heolxodumo NPUMENLIME MONLKD NPOZpAMMHOS
ofecnevyenue, paipalomanHos 8 Kavecmae conposowmdewus k pazdeny & HCOTS 28037:2010
{caa. paaden 4, npumep 2).

514 MoaxoOSULAnE B0rYT BeiTh YacTe WM HacTh BONBWOND NakeTa nporparss. B aTomM chydae
OHM DOMEH bl BeTE KOEHTUEHLMPOBaH L.

515 PeayneTaTe, NONYHeHHLIE C NoOMOWEN NPOrEaMMEOTS cOeCeseHnA, MOMyT Ja8MCeTe 0T

al BeEpCHW NporpaMMHoro obecneyerma;

b} BEpcHM cpedel NPOTEaMMHOTS OBecneYaHWA

L)  BERCHE AZEKA NPOMDaMMADOBAHINA;

d} BepCUK CNepaLMoHHON CHCTEME,

2} KOMMBKTEPHON TEXHMEN.

Brifop anemedToR a) - &) gonwed DeiTe cdenad Tak, d4To0nl MAHMMHIMDOBEATL aTH BIMEHWMA B
MAKCHMANEHD BOIMOMHOM CTENEHW. 3TH ACNEXTel TAKHE KACAKTCA CONpOBOHOEHKE NPOTRaAMBHON
afecnedeHis (caM. 5.3).

5.2 OcoBaHHOCTH NOOOEPKEA NPOrPaAMMHOro oBecnedysHHA

521 MporpaMmuoe  obecnededve, NoASEREHBAKWES CTATHCTHYECKWE BRIMHCNEHKA, MOWET
HMETE CNeqyWyie hopsy:

a}) ceobogHoe oDWEROCTYNHOE NPOrpaMMHOE ODECTEYEHNE

b}  koMMepYeckoe ODWEROCTYNIHOE NPOTRaAMMHOE OBECNEYaH e,

c)  csofogHoe NporpasMeos cBecnedeHne JakpeITOro KCTOYHES

dl  EOMMEDYECKOE NPOrEamMMHoe ODECHEYEHHWE JAKDETOND HCTONHMKS,

MpemedaHus:

1 - CacBogHos abWEODCTYNHOE NPOFPaMMHOS 0Decne<daHHe NpagcTagnseT cobor nporpammyoe ochecnevaHne,
paapatoTaHHoe, TECTHRDEAHHDE, DACMPOCTREHASMOE W Moowhrurpyasos onq ocbwero noneaoeaqus. MNonsioearens
HMMBET BOZMOGHHOCTE MOOHEMUHDOBATE W YNYHLWETE 370 NPOpaMuMHos oiecneqeHmss.

2 - Howmmepssckoe obweaocTynHOE  nporpammBos  obecneqssne  npegcTaenAeT cobol  nporpasMHoe
ofacneEqeHre, KOTORO0E COOSEMMT ANEMEHTE CEODOOHOD oHLSADCTYNHOT NPOrpEMMHDTD obSCneqeHMA. Ho Y3010 ©
CFPEHMHEHHOR §yHELMOHANEHOC TR,

3 — AHanua NOEESESET, YT

(@) nNONEICBATEMM QOKYMEHTOS Ya10Ee MPUMEHADT Becnnatioe ocbwanooTyHoE NporpamMmBoe oSacnagaHie;

(b} obwepocTynHos  ApoOrpaMuaHEoe 0DBCNE4EHME  OTERLITO ONF EOHTPONRE W NPHENSEasT  Gonews
OFLBECTESHHOTD BHAMEHHA.

522 Ecnd vavbones EawHLibi GaKTopamMd ABNARTCA NMPoApaYdHocTe M NPOCNesneaasiocTe, TO
OnA oefopa NporpaMmMHcre obecnedeHda cnegyet NEMMEHATE Nepedvcnanus aj) — d) 5.2.1.

523 Haubonewes BHAMaAHWE NONB3IOBATENM YOENAKT NPAKTHYECKDIMY  OYHELHOHRPOBIHMIO
NOGTRAMMHOTS OBECNeEYeHHA,

&
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5.24 ChnegyeT Takse yOeNATh SHAMAHWE WIBECTHRM BpeHgas NPWUMEHAEMOrD NEPOrpPaMMHOID
ofecnedaHHA.

Mpamravasne—He cnegyeT yEA3LIBEET: B TPEOOBaHWAX NPHMEHSHWE NporpammedHore obecneqyaqsns, He
COBMECTHMOD © NNETHORMERN, HCNONEIYEMEMA BONBWMHCTECM NONEI0BETENSH QOKYMEHTA.

5.3 Aablkn nporpamMHore obecneveHHa

5.3.1 Mew puibope Rawika NporpamsHore checnedelra AnA Kateropus 4 (oM. n. 5.1.1), gonsHo
ObiTh YOGNEHD BHAMAHWE CREdyW MK ACNEKTakM:

a)  NepEHoCHMOCTIA KOMMIWNATODE AaslKoR, Takdx kak G, C ++ Java 1 COPTPAH gocTynHe gna
MHOTHE DAZNHYHBIX NNATHopM NROTpaMMHONe obecneYaHHa;

B]  cTADUNBEHOCTH. ALK, YCTORYMBEIE B TEYSHKME DONPCMO BpesMeHy, 0BnaganT NEerMyLUecTBaMI.
Hanpusep, NporpamMiisl, EOTOPLIE YOOERNETESPMTENERS padoTand B padddx pepckAx QOPTPAHa, kak
NpaBKne, Takke patoTaT ¥ B DONes CoesMK BEPCHAK RabIKE,

¢]  COOTRETCTRHID CTAHOARTAM: NEEQNOHTUTENBHD HENONLAGEAHME ASLIKGE, NEMHATEIX & ACO,

d]  MCNONLIYEMOCTH  KOHEYHBEIMH  NONLIcBaTenAMK. chnegyeT #3DeraTe NDHMEHEHKA  AJkiKOE
NEOrPasMMUpOBaAHKA, HKOTOPLIE HE MOMYT BeiTe NErHD YCTAHOBNEHE ONA  WMCNONLI0BaHKS  Wenepoi
AYOWTODHER, W OTOABATE NPEONOYTEHWE RabKAM NDOTPAMMKRDPOBIHHA, HMEKLWHKMCA ¥ NONLICRATENER WK
NErES YCTAHABNHBIEMBIM,

5.3.2 Mp HeoGRogQUBOCTI CNE0YeT NEHMB0OKRTE TEKCTE NEPOrPaMi Ha HECKONEEHX A3bIKax.

233 PewamuM DaxkTopoM ABMNASTCA CTEMNEHLE, B KOTODOH TEKST NQOrpaMisl  DOMOrast
peandIaumi TpeboBarMi OokyMEHTA.

6 KavyecTeEO

6.1 OBwre nonoXeHnA

6.1.1 Mporpammuoe ochecnedeHMe, KOTORoE NOOOSEMMBAET CTATMCTHYECEME BLIYWCNEHWMA, cnedyer
paipafaTeiBaTe B COOTBOTCTRMM C CHMCTEMON KAYECTEa NporpaMMmdcro ofecnadvedda. Mogens OUeHEW

KAYSCTEA NpOrpasMecro ooecnededns npydeegeda B MCOMIEK 25010 (cwm [7]). NMonoswewws atoro
CTAHOADTA KACAOTCA PAJA NOONYHKTOE HACTOALETD CTAKOADTA.

OBnanaeT Ni NporpamMsHoe
obecneYeHre Heobx00KuMbl M
CROHCTEAMMWT
Hackonseo Nerso BsnanEnTe Hackonsko HagesHo
NEQEHOc MPOrpamMMEoro DyHEUHOHANEHLIG NporpasiMyos oSecneadane?
OGeCneqediia B OpyTyio cpedy? BOIMOMHOCTH
MepeHocHMOCTL HapekHooThL
HCO/M3K
YpoBcTeo 25010:2011 YnoBcTeo
CONpoBOXASHUA HEMNOMNLIOBAHKWA
Hackonseo nerko PPEKTHBEHOCT L Hackoneko nerka
MOOMPHLUMDCRATE WCNONLICBATE NPOTPAMMHOE
NporpamMMHoe ooecnadanme? Hackonsko addperTHeHD obecnedeHna?
nporpaMssoe obecneade e ?

Pucydor 1 - Mogenes oU8HKM Ka4ecTaa NporpamMMHors oSecnedeH ks
no MCOMI3K 25010:2011
Kayectao nporpammucro  ofecneadedun  cnegyet nposegaTe NPW BANUZAUKW C NEAMEHEHHEM
KOMTPOMEHEN OaHHEX WK ODYTHX CONOCTARBKMMBIY CPEeaCcTR.

6.1.2 MpueeaeHHblid TEKCT NDCrPaMMel, J0N#EH COOTEETCTROBAT Tpebosanwam [13]. B yacTHOCoTH OH
OOTEEEH!

- BEMOHATE He0bXOOHMEIE KOMBSHT AP,
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—  MCNONBIDEATE BIWHLIE WMEHA HAGHTROWEATOROB, NPEQNOYTUTENBHO ©  WCNONLICBAHMEM
TERMUHOE, NPUMEHASMEX B J0KYMEHTE.
6.1.3 Tpebonauia K A0EYMEHTALMM NONLICBATENA YyeTadoaneHe: B MCOMOK 26514: 20085,

6.2 PYHELUHOHHPOBAHKE MNPOrpaMMHOre obecnevyeHHA

6.2.1 NpumMepel, NPUBOOWMEIR B QOKYMEHTE

HTofel NoNy4KTs YUCNOBSLIE PeayneTaTkl NEMMepa, NPHEELSHHOD B JOKYMEHTE, BO MHOTHE CNY4asy
OOCTATOYHD  WCMONBEACBATE KOMMEDYECKDE nporpamMmuce obecnededwde (Hanpumep, Microsofi Excel,
MATLAB, Minitab, SAS). Ecne NpoBoQaTes CTATHUCTHYECKWE BhIYACNEHWA, KOTODEBE MOMHD BeOOMHWTE ©
NOBMOWSK OOHOH NPOMpaMMe (HANDHMED, FEDRTEDHR KN QUCNEDCHOH Bl aHanNKa), JOCTaTONHO NPHMEHHTE
nogxofgAles nporpamMMduce obecnedeHne. OOHAKO HENEIR NPEQNonoHETh, Y9T0 NOG0e KOMMEpPYECcKoe
NEOrpamMuMHoe  obecneseHie MomeT 0GeCcneddTeE NenyYedre HeobXoarMElX PeayNeTATOR. BeiHUCNEHHE,
HANPKMED, CTAROAPTHOMS OTKNOHEHWA OnA Habopa 4wncen [oa. cTpadada 109 [13]] (Tamke oM. npuaep 1 B
G.2.4) He MoKeT CRTe XOPoWo BeNONHEHD Mmobbid SOCTYNHBIM NporpaMudsi obecnedednes. B Takkx
CNy4asyx 8 OOKYMEHTE CNEeqyeT yEa3aTk INEMEHT NPOrpaMmMHOr o0SecnedeHins, KoTOopsd HeobxoqumMo
HENONBACEATE. B HeKoTopRIX CRyHanx, npeapaputeneHan obpaGoTha DadHblx MOXeT coenaTe wx Gonee
NOOXOOALMEMK ONA NEUMEHEHHA ONPEOENEHHEE INEMEHTOR NporpamMmEcre obecnedaedud. MNonyYeHHbIe
peIYNETATE B ATOM CNYYas CNegyeT NepecdrTaTe K HCKOOHOMY COCTOAMHMIO.

Mpusep = Jesmpupodadue U Maclimabupoaanue danHLIX @ Pe2peccUOHHOM aHANL30.
Paccvompus npeobpazogadue Helaaucusmol nmepemenqold X a 3adave pespeccul, ©
MOMOLU LM YeHMPUPOEAHUST U MACIMatupoaanun:
H " ..": - f
L
3deck X - wcxodHan aenuyuHa;

X' -~ npeofpalosaNHan aenuyuHa;

§ = genuyuxa sacwmabda, ambpanHans maxkum ofipazom, ymobs Hogas mepemenHas X
NpuUHUMana aHavexsus a8 uwmepaane [-1, 1], Ecnu ucxodnbie IHAYEHUR UMSMOMN WUpoKUD uHmepaan
UIMeHYLEOCMU, Mo npeofpaioaaMiLIe JdaMHLIe UIMeHsomcAd @ Gonmes yikom Juanazowe u
afinezdyaiam abiyucneHun.

Ecnu nepesMeHHLIX HBCKONLKD, Makoe nMpeolpa’logadue MONHO [PUMeHUMEL K kawdod
nepesMeNHol. JononHumenisHan unhopMalus npuaedera a [13].

6.2.2 KoHTponbHbIE JaHHBE

6221 OnA oUeHKA NPWIoQHOCTIA NDOrpaMmHors obecnedesna  DeKoMeHdyeTcl MWCnoNEI0BEaTeE
KOMTRONMbHBE OJdHHEE. Manosedse Takoro nogxoga npueegedo 8 [13]. Takol nogxog saoseT Oeilb
HENONLACEAH ONA NOMAYYEHWA NoKA3aTENs CorNacoBaHHocTH NPOrpaMMHOre 0Becnedesis ¢ NONoHeEHH M
OoKyMEHTa. B oCHOBHOM OOKYMENT GCHOBAH HAa CREL YL ME NONOHEHHAN

al  npy TECTHPOBAHWK NPOrpaMmMHOre oDECneYeHnA @ro PaccMaTPUBaT K3k s4epHBIl AwMks,
Takus obpasom, PACCMATDHBAIOT TONBKS BROOHEIE M BRXOGOHEIE OaHHLIE,

b}  npaprneHoOe BoINONHEHWE TECTWROBAHKA NPOrpaMMHONS OBEcneYeHHA QaeT pesyneTaTel o
TpebyeMol YHCNoBOH TOMHOCTED ONA BXOOHEX JaHHEX B NPpeaenax oBnacti NpuMeHeHKs NporpaMMHone
OEECNeYE AR,

Cl npouecc TECTHROBaHWA ODEChedYMBacT NonyHeHHe WHROPMaUMd O CTENEHK  BhINONHEHKA
TpeboBaHy ik, NPUBE0EHHLIX B NEpedYcnelin b,

d} pocTyned HeohDXoOWMEelR Habop KOHTROMNEHBX OSaHHBX W COOTEETCTEYIOLWMX KOHTDOMbHBIX
peayneTatos. HafBop OonMeH CoOTBETCTEOBATE PEaAlbHLIM  BXOOHLIM  JaHHLIM, COOTBETCTEYHILLMM
NepeYrcned e b} no Mepe BOIMOMHOCTH,

&) HHCNOBAA TOMHOCTE KOHTDOMNBHEX JaHHBX J0M#Ha DolTe Beiue TReDyeMoR B AOKYMEHTE,

fi  nNp# TECTHPOBAHMKM NPOTpamMMHONS oDECMEYeHWA DEIYNLTETE TECTWDOBAHWA ONA KOHTDOMNbHGIX
OAHHEX COABHKBAKT & KOHTREOMbHBIMKA D3y NeTaATaMM.

6.2.2.2 TeCcTADYEMOE NPOrpaMMEos oSecnedeHiie QoNKHD, N0 KpanHeR Mepe, 0aBaTk PEayNbTaTw,
COOTEBETCTEVIOWME pPEIYNLTATAM NDUMEPOE, NPUBROEHHLX 8 JO0KYMEHTE, W BOCNPOMIBOOWTE  3TH
pEayNbTATEL.

6.2.2.3 KOHTPONEHBIE OaHHLIE W COOTEETCTEYIOWWE KOHTPOMEHEIE DEayNeTaTkl, yEaladHee & 6.2.2.1
d), Qom#Hel ObiTe BIAMMHD COBMECTAMBMK 00 TpebGyemol cTensdd. [peanonosuss, 410 TeCTHPYEMOe
NEOrpaMpMEoe oGecnederie JoMeHs JapATeE ON8 KOHTPONBHBY O8HHBIX peayneTaTsl © YeTAHOBNEHHOHR
HACTIOEOH TOMHOCTER. Pe3yneTatel, NONYYEHHLIE NpH TECTUDOBAHKK, A0NMHE HMETE TAKYHY ME TOYHOCTE,
KAK M KOHTPONBHBIE pEaYNLTaTel. Kak Npapuno, BeCOKaA YMCNoBaA TOSHOCTE NpeacTasnAeT cobod oaMe unK

g
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OB3 aHaka Nocne 3anaTon.

6.2.2.4 Conoctapnedde, yeazadHos B 6.2 2.1 ), npegycMaTpreasT onpegensHie Mepkl OTHNOHE A
peaynsTarcl TECTHROBAHWA OT HOHTPONEHLIX DEIYNLTATOR. 3TO OTHNOHEHWE moweT ObiTe oueHeHo 8
A0CONKTHED KNH OTHOCHTENEHbIX BE MAYAHA.

Mprumevanwe—Crammocrvyeckme 1actel NIST  npeACCTEENRGT  CNPpABOHHEE  HAOOpE  OEHHEX  ©
CERTHIHALMPOSSHHEMKA FHEHEHMAMHA DA PR3NMHHBL CTETHWCTMHECEME MaTO00E.

6.2.3 ConocTagnedve peaynLTaToR BLINONHEHHMA HECKONLKWY NPOrpamm

Ecnu HaGopk! BOHTPONEHBIX OAHHBE HEOOCTYNHE, MOKHD OLUEHWTE NQMMIOOHOCTE DACCMATDMBARMOMD
NporpamMioro  oBecnedYedks, CPAaBHMWBAR @ro pesynkTaTel C peayNeTaTaMd Opyrofo  asHanorYHorg
NPOrpamMMioro cOeCNedeHna QA COHMX M TEX ¥E BXOOHEX DaHHpX. ChneayeT NoMHUTE, 4TS TaKan Nposepss
MOWET TOMbED MNDOOEMOHCTPUDOBATE COMACOBAHHOCTE DEIYILTATOR pafoTel OBYK WM HECEOMbRW
NPOrpamm, HO HE MONET NOOTEEPOMTE WX KOPPEKTHOCTE. OgHaKo, oHa pog Me obDecneudpasT HEeXOTODOE
OOBEDME K DACCMATDHBISMOMY NPOrLamMMHoMY 00ecnedeHnio, ecny CpasHesue © SpYIMM, He3IaBKCUm0
paapatoTaHH LM NpOTpaMMHbBiM obecnedeHnes, NasT GRaronpMATHER De3ynLTaT.

6.2.4 Bonpockl YyMcneHHoro aHanuwaa

Bonpockl YMCNEHHOrD AMANMIA AKTYaNBHBl BO MHOTHX CchydaAx. Hanpusep, Mo®eT cyluecTROBaTh
MHOM CNOCOBOBR ONWCaHMA anropuTMa W MEOMD  MATeMaTHYECKW JKBEMBANEMTHLIX SOpMyn, HO NpW
apudMeTHYECKME PAcYeTaX C NMNARaWeR 3anaTol YMcnobble CBOACTEa pelyneTaToE MoryT BwiTh
paaHUHE.

Mpumep 1 — QOuewxa moywocmu cpeduneso apudmemuyeckozo U cmawdapmuoso
OMENoHeHUS,
Cpeddes apupMemuYyeckoe ¥ U oyeHka cmaNdapmHoso OMENOHEHUR 5 dna axavewuld x,

i=1, ..., musmenm aud:
— 2
X =—Z_\'J, 5 =
i i=1

B SonkbiwuHcmas cnyyaes (Xxoma GLI8anom U Uckmovyenus) npospamMMioe obecrmevyenue dng
ahivUCenus cpednezo apudMemuYyeckozo No 3adannbiM X dakont pelynLMmam, omHocUmensHan
YUCACEAR MOYHOCMHE KOMOPO20 CMpeMUmcA K eduRuLle OKpyameHus U, crnedogamensHo,
AenAemes npuesMnesMol eo acex npuknadnLix obfnacmax. Boiyucnedue 5 3agucum om Kavecmaad
NpozpamMMiozo obecrneyenus.

Paccwompunm cnedyrouiue aHavyenus Macck! (@ xunozpaMmax) © HoMuHanNLHEIM gecom T Ka,
MOAYYEHHEIE € MOMOWENK MOYHEIX S8Co8, MAaKUuX Kdak, HANPUMEeD, 8 HayUOHANLHOM UHCTLUMYme
MErmponosu.

o -

pEEST (1)

1,000 000 008; 1.000 000 O072; 1,000 000 009; 1,000 000 008; 1,000 000 011. (2]

Henonkaya oyHeyuu cpedneso  apudiMemuyeckoso U cmaMHdapmHoss OMENOHEHUSR &
Microsoft Excel 2000 (sepcus 9.0 6926 3) ¢ mpebogawuen deeamu IWaxkoe nocne anamod,
nonayyaesm: X =1, 000 000 010 ke, 5= 0,000 000 021 k2.

Cpadres apuhmMemuYyeckos AGMAEMER KOPPEKMHEIM, 4 5 OMAUYISMCR oM Caseso Yeneaoso
anayenua ¢ desameo AHAYaWUMY Bughpanu, s = 0,000 000 002 k=).

Momexyuansho HecmabunsHan chopsyna (o, [13])

] !
§ = L x —m¥ | (3]
m—1l=" ]
AenAcmcA M3aMeMamuYyecky aepHol, HO He camol ydauynoi dna asryucnenud. ma Habopoa danHiix
C HeSOMLWUM koahhuyuenmon aapuayuy s/X ama chopmyna daem Gonee 2pylLie IHAIYEHLUA
cmandapmnos0 omENoHenus”™. CmandapmHyoe omknoMenUe 5 @ abipawxeduu (1) Hamerozo Gonee
Yemodyueo & Makux ciyYasx,

Mpusmep 2 = Cumyayus awanosuyYyHa npusepy 1, HO @ Yoloaudax npouiaodcmasHHol
kanubposoyHol matopantoplll.

Mpednonoxus, 4mMo cAedyiollue INAYEHUR Maccki @ K2 NonydeHkl @ npouigodcmaeHHol
wanubpogoymol nadopamopuy. 3mMU IHAYEHUR UMM HeonpedenoHMocme GONLWYW0, YoM 8
npusepe 1 {wecme aMaKoe Nocne Iangmod):

1,000 008; 1,000 012; 1,000 009; 1,000 009; 1,000 011. {4)

* 3a cHeT NOTepH DAHGMD «nanka dopmynie (11
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Homonsaoganue mex we hopmyn Microsoft Excel dna 6 awaxoa nocne zanamold daem
X =1,000010 k2, 5 = 0,000002 k2, KOMODELIE & IMOM CNYYae AEMTIOMCA KODDEKMHLIML.

MpemedaHus:

1 - DaHHee (4) Geine npegoTasneds 8 sage {1+ 107 {5 - 1)), roe & - gadHee (2) M2 npuamepa 1.

2 - Hononeaopadwe Hectabunerol dhopryne (3] QOCTATOMHD ONA 3TAX W CONOCTIEWMEX O3HHBIX, NDW
MCNONLIOBAHAN HOMNLTERE © SOMHALER onpyrnesrs 222 % 1077 unn medsws. O0HSE0 peROMEHIYETCA BOARIA
MCNONBI0RATE dopreyny (1)

Mpumep 3 = ¥Yzon mesxdy dayMa aexmopamLl.
Paccvomplus ebiyucnewue yena J wewdy dayws eekmopamuy a o b [(os[14]).

Mamemamuyveckas ghopsmyna 7 = AR dne asiyucnenus yana uMeem aud (oM. pucyHox 2):
#=cos '(a'h) (5]
bh—a

(6)

Pucynor 2 = ¥aon mexdy deyMs eexmopamy

dopuayna (5) sensemca Gonee npocmold Ma eud U npuesmeMa dns peweHus 3adavu.
Paznuvyue ghopuyn ocofenHo dna NpuMeHeHUud @ MeMmponosul (cM. HUME) MaM He MEHes, IaMaiHo.
Mpednonodus, YMOo EeKMOopkLl NOYWNU napannensHiel, kKak @ HCO T0360-6:2001,

a2de a b=1-86, 0<8<<1

B coomaemcmauy ¢ (5) cos =1 —% —a'h=1-a, omeioda = E

Mpu nonyYerHuUd pelynsEmamos dna aadenul ¢ nragarmuield 3anamol cyllecmayen olwubka
okpyznenus n (cM. onpedenexue 2.10). dns cmawdapmuozo ¢hopmama npedecmaenesus yucen c
nnaeamu.%n.ﬁ zanamold IEEE [1, 2], ucnons3yrowe20ch Ha MHOSUX KOMILIOMepax, n uMean IHayeHue
22 x 10", Tax kaw cameie maneHesue § omauyHLe om Hyna, dna xomopeix (1 = §) omauywo om
eduHULLl, Ha KOMDLKOMEepe pagHbl Y2, caMbiM ManeHbLEUuM 8 npu asivucneHuu opmyns: (5)
AanAemcs ,F-'F. KomopL pased npubnuaumensHo 1 = 10° pad. Takum ofpazom, y2on, smexwes 1 = 107 i
pad we smoxem Seims obWapysesn npu vcnonsIceaduy gopmynes: (5) fecau yzon we pagen Hynm).
JHavyeHuR 8, nonayyaesMbie no opMyne (6), UMeHM MeHLLUYK Mo NoOPpAJKY eenUYLHLI (cmenanu n)
OMHOCUMENEHYIO noZpeludocmi dna mobkix a u b.

STOT NPHMED WMEET IHAYEHWE ONA PEANMIAUMK NPOUEQYP. YOTaHOBRNEeHHmIX B cTangapte WMCO
10380-6:2001 W HACAWLWMXCA  TECTHPORAHWA  NPOrpasMeors ofeCcnedsHrA  ONA BkYWCTIeHESs
reQMETRUMECKHY NARAMETPOR MaA OCHORE PEIYNLTATOR MAMEDEHWA. TakKe BhHMUMCNEHWA MCNONBIYVIET NDK
NEOHIBOOCTEEHHOIM KOHTDONE W NPK NPAMEHSHA TEOMETPUHECKKE Jonyokos. CTangapt Tpebyer, 4robn
SOMHUYHLIA BEKTOR, WCNOMB3IYEMBIA B NADAMETPUIALMKA TAKAX TeOMETDMYacKWY Uryp KAk NNOCKOCTH,
LUHNAHODE @ KOMYCEl W, NONYYEHHER NPK TECTAROBAHHA NPOTPAMMHONS 0Gecnedends Bein conocTagnex c
EOMTDOMNEHEM pEWeHKEeM, NyTEM CPABHEHWA TECTOBOMD W KOHTROMEMOrS yrna. YCoNoBWEsM NPWMEersEd o
cTaHnapTe ycTasoBned yran medee 10° pag. Npu venonsaoeamdu dopsynsl (5) aTOT KPUTEDHIA HE MOMET
ObiTE YOORNETRODEH HEIABKCHMO OT TOMD, HACKONLED BMWAKKW TECTOBRE K KOHTPONbHBIR BEKTOPE {TONEKO
ecnd yron We papel dymo). Tpr wononesosadde  gopmynel {6) Takas npofnema He BOIHMEAET.
Mononsaceasue YoTORYMBOR DOpMyNk O4eHEs BamHo. MNMporpamadoe obecnede Hde OnA TAKAY Bkd4icneHH A
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MMEeT Kartercpo ypoaqa C wa 51,3,

Mpumedarnne-Betvcnedwa B no deopmyne (B) BRNEOHEET BeMWCnEHWS pazAocte (b — a) geayx noymm
HMOSHTHHHEIX BEXTOPOS C KDOROWMHATAMK, NPEQCTABMEHHEMK B HOPMATES YMCEN & NMNASSHMLEN 3JFNATOH, KOTOpRIE Y8CTO
NOMP-EETEA MMEHHD B PE3YNETETE BRNOMHEHWA ApAdmeTiHeckns onepayyr no cradgapry [EEE. Opyrme onspaumym
(AEnSHME HA 2, NONYHEHWE BEKTOPHOA HOPME, BLIMWENEHHE 57 OT NONYUEHHOID JHIYEHMA, KW YMHOMEHHE HE 2) He
BAMAKT HA OWAEEY OEPYTNEHHA M HMEHT OTHOSHTENEHY K NOCPEWHOCTE NOPALKE M.

6.3 ConpoBoRaeHHE NporpamMmmMHoro obecnedyeHna

6.3.1 OBwre nonoxeHUA

MparpaMmHce obecnededie TpebyeT CONDOBOWOBHWA B TEYEHWE BCEMD CROEMND MAIHEHHOND LHENa.
OTRETCTEEHHLIR 33 CONQOBMOEHWE  Nporpasmecro  ofecnededna  donwed GeTe  ywaladw  Ha
COOTRETCTRYIOWEM calTe, MudopMauxa O NepeckMoTpe NPOrpamMHors obecnedens qonkHa BelTe YEa3aHa
Ha COOTBETCTEYHILEM CaiTe (CM. NpWMeYaHse Kk 3 5)

6.3.2 JocTynHOCTL

PaspaGoTyul DokyMeHTa o NoGoE BpemMA JOMKeH WMETE OOCTYN K NROrpamMmuony oBecnadeHHio,
MCMOMNEIYEMOMY B QOKYMBHTE.

6.3.3 AxkTyanuaauna

6.3.3.1 Ofki4HO CTaHO2PTel NEPUMOOMYECKM (Ka®Ose NATe 0eT) nepecMartpveanT. MoaTomy
nporpasiMuoe  ofecnedqedde CNeayeT NepecMaTpveaTe OOHOBLEMEHHO © O0KYMEHTOM. To e Ccasmoe
OTHOCKTCR K BONBLUKMHCTEY KOMMEDYECKME CTAHOAPTHLIX CTATACTHHECKHY NakeTos. OOHake MoryT OeiTe
NpofGnemel, KOrga B HOBOW BEpCHM CTAHQADTHOMD CTATHCTHYECKORS NAEeTa WCNoNB30RaH MaKpoo, W
MENCNE3VIOTCA HOBLE WK OOHOBNEHHBNE (NEPECMOTPEHHLIE) KOMOMNATOREL. TIpH HANKUY MK TAaKHX HIMEHEHMA
BoE MAKDOCH CReAyeT NPOoREpATe. OTBETCTREHHOCTE 38 CONPOBOMOEHWE NpOrpamMMHOrS obecnedeHus,
WMCNONE3YERMOTD B ACKYMEHTALMK, OOMKHE GblTh YCTAHORNEHE pa3paboTYHESHM.

6.3.2.2 MNp« nNEEBK0aUHE  opraddiadqy,  paipaboTapel nNporpaMuMHoe  oBecneYeHHde, ero
CONPOBSHAEHME QOMKHD DeiTh 3AKPENNEHD 38 ADYTOH CRraHnaayuai.

7 MNpasoBble NOCNeACTEXA

CnegyeT paccMoOTpETe NpPaB0Bsie@ NOCNEOCTEWA  NpMMEHEMWA  NPOrpamMMHoro  oBecredends,
KACAIDWMECR CNEOYIOWKE SCnesTon:

a) b OOKYMEHTE OOMKHE GelTe YEa3aH NOCTABWKKKY NPOTDaMBMHEONT OBECNeYEHIA]

b) B O0KYMEHTE HE CNedyeT DaBaTe HYEAKHY NPAB0BLIX DEKOMEHTALKA MW NOGPAIYMERaTE HX;

€}  Ha NPeOCCTARMEHWE NPOrpaMMHOTD ODECNEYEHHE M KOHTROMBHEX OAHHEX DACNpOCTRaHAETCA
OrpaHWYEHEE OTEETCTREHHOCTH

d) B AOKyMEHT CRedyeT yKadkbiBaTe AaBTopckke npaea. Lenecoofpaido BeiOABaTE OTLENLHYIO
NAUEHINED, PEIDEWAIoWYD KONMPOBaHWE OTOEMNbHEIX YACTEl JOKYMBHTA, TaKMX K3K TEKCT OTOENEHBIX
YACTER NPOrPaMMHOTD CPEOCTEE WNW OaHHbE, NPUBSOEHHLE B NpPMMEpax, oGeCNeYvagnlLne TReThHI
NMUaM BOIMOMHOCTE NOOOEDMMEAT: OGWEIoCTYNHYI0 INEKTPOHMYIO KOMM0 NporpamMmHore cpeacTea.
CoofpasaHiEA OTHOCHTENEHD KONWPOREAHIAA DONMHE COOTBETCTEOBATE NONMTUES OOKYMEHTA.

Bonee nogpobHoe pacCMOTREHWE 3TOM0 ACNeKTa DuiXOOMT 33 paMikl HACTOAWErD crangapTa.
CITRETCTEEHHOCTE 33 PELUEHWE TAKWK BONPOCOD HECET paipaBoTdme.

B Mpumep
8.1 OBWHe NOMNoHeHHA

E11 B padHoM pajgens nokalado kak WCioNe30BaTe HACTOAWWA CcTadgapT npw pajpaboTes
OOEYMEHTE, B KOTOROM  WCNONeI0BAMEE  METOOL  pacdeTa, Tpebyiowde cfopa W MCNONbIOBEAHAA
NoEBOOCNYHARHED YWCEN MMEIOLWMX DABHOMEDHOE DACTPEOENEHHE,

Mpuravyarve—"“acte WMarspuana, NPpUESOEHHDMD B O3HHOM DEISENS, JAWMCTBOBEHE © HEZHIHMTENEHOHA
ananTaykal na [16).

8.1.2 AnA WnniocTpauME HAEe NPUBE0eHE COOBRaMEHWA, MCNONLIYEMEE NDW NOGOELHES KaTEropuE
Z2WSmas1.

813 B 821 »n 8.2.2 npuesaesbl HEKOTOPEE THNORRE YACTH OOKYMEHTA, CEBAIAHHEE C MEHSpaUMen
NCEBOOCHYHYalHEE YMcen, NS KEaA0R W3 kaTeropdid. B obonx cny4ans, B 3Ty 4acTe JosyMEewTa Ccnegyer
BEMKOHNTE TEECT, KAK aTO caenadqe e 8.1.4.
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814 Bo wadexanne HENpaBunbHbX peiyeTaToR Heolxoguess  MCNoNe30BaTs  FEHepaTtop
NCEEAGCITYHARHBIN  YHOEN, WMESIOWWA X0polWIKWE CTATHCTMHMECKWE CROACTEA. BoecTOpOMHENG NpPOBEpEY
CTATHCTUYECKHY CEOMCTE MeHEpaTopa ooyWEecTENRKIT ¢ NoMOWss Habopa TecToe TestU01 [17].

8.2 MpymepL! KOHKPETHOro NPorpaMmMHore obacnavyeHMA

8.2.1 Kateropva nogaepsen 2. cneddansdoe NporpasMmMioe obecneYeHye NpegocTasnAeTeA TPeTeEN
CTOROHONA.

FexomedgyeTca resepartop Mepcenna-TewcTepa, npowegwni Habop TecToR ykaizaduex & 8.1.4 [18].
Peandzalyudu NporpamMMHors obecneYe dHia QoCTyNHEl Ha MHOMME Sasikax, semodaa C, G+ + | C# Fortran 95
,Java. Lisp , Mathematica, MATLAB, Microsoft Excel , Perl w Python [19].

8.2.2 Karteropva conposodaedus 5. NocnegosatensHan npoueaypa paigaloTed nporpamesHorns
OEECNeYeHA NONEIDBATENAMA UMW TRETEEN CTOPOMOH .

8.2.2.1 08wme nonoxeHna

YOoOBREDLUSHCTROBAHHBIN reHepaTop Budsaka-Xunna (n. 5.2.2.2), dMeoyid pepcii AnA 32-0uToakix 1
GG TOBBE KOMNEGTEROR, NpOWESIME Habop TECToR, YEKAIEHHEX B 8.1.4 | MMesT cnedwoll e caokctea [21]:

al HOMMAETHOCTE,

b} ero npocTo NPOMDAMBMHADORATE Ha MICDOM S3kKE NPOrpaMMADOBAHKA, KOTCRRIA NOJgepHKBaaT
GOpMAT YHCEN © NMNABAKWER TOYMKONR, W HE JABMCAT OT YacTOTHOR MAHWNYNALKK K3K Y HEKOTODBIX
reHepaTopon;

C]  CTPYETYDA NapameTpoR COCTORHKWA [00beM WHGODMaLMK, COXpaHASMOR B FeHEDaTOPE MENOY
OOPALEHHAMK K HEMY), 8 HMEHHD NapaMeTRel, .5k, G | i; B TA0N[Ue 1 HeMHEOM0 W MY NS0 MIMEHWTE,

dj redepaTtop mMoMeT OblTe WCNONLI0BAH ON8 NOAYYEHMA HECKONEKMX NOCNeaoBRaTenbHoCTER
CIYYARHEX 9HCEN, HECEROOMMEE ONA BbICOKONDOHUAB0NTENbHEIX MADaNTENsHDLIX NEHATOME H WA

8.22.2 MNpousgypa MEHEpaUWK  NCERSOCTYHARHEL  YHOEN, NOOHAHAKLWKKCA DaBHOMEDHOMY
pacnpegeneasng,

B Tmatnwuye 1 npveeged  paclivpedHbll redepartop Buumama-Xunna o ona redepalMd
NCEBOOCNYYalHslX YHCen W3 pagHomepHoro pacnpegenadds R0, 1) B vetepeane (0,1), ona 32-paspagHons
HOMNEIOTEDA.

Tabnyvua 1 - Paclwupesdblid redepatop Brdumada-Xunna ncesdociyHadHelx HWcen W3 pacnpedencaHis
R{0O.1) B vuTepeanea (0,1} gna 32-paapAdHorg KoMNeKOTERA.

NapameTpe 8X003-2R008 CnMcaHwa
B kaqscTEs BXOOHEX BENWYMH KCNOMLIOESHE UENEE SWCNE, KOTOPBIE WIMEHRHITCA
b COOTEETOTEMM C npoganypolr. MNepsg nepseiy SRAI0BOM  FEHEPATODA unpa,qenmai
fr b T PAHOMECTED LENEX wacen sexny 1w 2 147 483 647, JanpewasTcs MaMEHATE BADOHE
[EENMHMHE MEHOY BEE0EAMW MEHSpATORA
MocnemysouMe 3HA4EaHAE O00BIMHO HE 38BWCHET OT NONBIOSETENA. 3TH NAPAMSTDL
B paIyT OCHOBRY, © NOMOWEH KOTOPOA FEHSDUPYHITCA CIMPHaRHLIE SHcna. OHe moryT DeiTyg
NMpeacTAENEHEl KK robankHes NEpEMeHHBIE 1. Takkw 0BpaIom He NpefcTaeneHsl ssHo
aYSCTES NApaMETROR
HoHcTaHT= Cnucasne
g b, oo d [BERTOp UMb KOHCTAHT paavepHoctd 1% 4, roe a =(al. a, al, ad) v 1.4, 330307 8 enge
&= {11600, 47 003, 23 000, 33 000).
b= {185 127 45 688, 93 388, 65 075,
= {10379,10478, 19423, B123),
o = 2147 483123 = (1, 1, 1.1} + {456, 420, 300, 0).
JAanpelLEsToR MEMEHATE BROOHLE BENHYHHE] MERDY BRIZOBAMH IEHEDSTORA
BrogHoR napawmatp CInncaHwe
r Meesgocnyqardes dwcno wa B0 1)
BrHucnexsda
ajfnaj=1, ....4

1) bopmepyioT { =2 @ [ mad B) — o = QS b
2 Eomw < 0, 3amasAnT [ Ha i+ d
4

b} PoprawpyraT w=2Ff /d .

<) DopMapyioT r=w-|wl
MpuMeYaHURA:
1 - Lw. — HAWBONEWSE LENOE YACND HE NPEELILLEHWSEE W,
2 — pmod b, - 0CTATOR OT OJenadas | Ha b
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