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Mpepucnosue

Lienn n npuHumnel cTaHfapTm3auun B Poccuiickoin Pefepaunmn ycTaHoBneHbl defepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHMUYECKOM perynnpoBaHnMmn», a npasunia NpUMEHEHUs HaunoHaNbHbIX
cTtaHgapToB Poccuiickoin depepauyun — FOCT P 1.0—2004 «CTtaHgapTusauua B Poccuiickoli ®egepauun.
OCHOBHbIE MOSTOXEHNA»

CBejeHusi o cTaHgapTe

1 PABPABOTAH ®epaepanbHbIM rocyAapCTBEHHbIM Npeanpusatnem «Bcepoccuiickuii HayyHo-uccne-
[oBaTeNbCKMii NHCTUTYT CTaHAapTu3aumm 1 ceptTudrkauny B MawmHocTpoeHumn» (Oryrn «BHUMHMALL»)

2 BHECEH TexHnyecknm KommTeTom no ctaHgaptmsaumm T K119 «HafgexHoCTb B TEXHUKE»

3 YTBEPX/EH VI BBEJEH B JENCTBVE Mpukasom ®efepansHOro areHTcTsa No TeXHUYECKoMy pery-
nupoBaHuio n meTposiorny ot 15 aekabps 2009 r. No 1245-cT

4 BBEJEH BMNEPBbIE

MHdopmMauus 06 U3MEHEHMSAX K HACTOSILLLEMY CTaHAapTy Ny6avkyeTCsl B eXerofHo n3jaBaemMom
MH(OPMaLMOHHOM YKa3aTe e «HauuoHanbHble CTaHAapThi», a TEKCT U3MEHEHU M NonpaBoK — B eXxemMe-
CSIYHO U3AaBaeMbIX UHDOPMALMOHHBIX yKasaTensax «HaumoHanbHble cTaHgapThi». B ciyyae nepecMoTpa
(3aMeHbl) MM 0T MEeHbl HACTOsILLLEr0 CTaHAapTa cooTBe TCTBYlLLee yBegoMeHne 6yaeT ony6iMKoBaHo
B ©XXEMECSAYHO N34aBaeMoM MHGIOPMaLMOHHOM yKaszaTene «HaunoHanbHble cTaHaapThi». COOTBETCTBY-
loLLas HchopMaLysl, yBeJOM/IEHNE N TeKCT bl pasMelLaln T cs Takxke B MH(opMaLMoHHO cucTeme o6LLero
no/ib30BaHUs — Ha ohuLManbLHOM caliTe ®eflepanblioro areH TCTBa N0 TexXHNUYEeCKOMY peryavpoBaHuio u
MeTposiornm B ceTu HTepHeT

© CraHpgapTuHdgopm, 2010

HacTosiuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLMansHOro nsgaHus 6e3 paspelleHus ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

HafexHocTb B TEXHUKE
MAAHBI UICMBITAHUY ANA KOHTPOJA KO3®OULIMEHTA TOTOBHOCTU

Dependability In technics. Compliance test plans for steady-state availability

fNata BBegeHns — 2010—09—01

1 O6nacTb NPUMEHEHMUA

HacTosawuii ctaHgapT pacnpocTpaHseTcs Ha BOCCTaHaB/MMBaEMble (PEMOHTUPYEMbIE) U3AENUS, pac-
npeaeneHusi HAPa6oTOK MeXAy 0TKazamy KOTOPbIX anmnpoKCUMUPYIOT 3KCMOHEHLMAbHBIM pacrpesesieHueMm,
1 yCTaHaB/MBAET N/aHbl KOHTPOJIbHBIX UCMbITAHUIA 4151 NPOBEPKU COOTBETCTBUS KO ULMEHTA TOTOBHOCTH
3afjaHHbIM Tpe6oBaHuUsAM. Tpe6oBaHus cTaHAapTa NPUMEHUMbI MPY UCTILITAHAWU O4HOTO N3AENNS.

2 HopmaTtuBHbIe CCbIIKK

B HacTosWwem cTaHAapTe MCMONb30BaHa HOPMaTNBHASA CCblNKa Ha cneaytoLnii cTaHAapT:
FOCT 27.002—89 HapaexHOoCTb B TeXHNKe. OCHOBHbIE NOHATUSA, TEPMUHbI Y ONpefesieHuns

MpumeuaHune — MNpn NoNb30BaHNN HACTOSLWMUM CTaHAAPTOM Lienecoo6pasHo NpoBepUThL JelicTBUE CCbINOoY-
HOro cTaHfjapTa B MHGOPMaLWOHHOW cucTeme o6Lero MoMb30BaHUA — Ha oduunanbHOM caiiTe depepanbHOro
areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHnio 1 MeTposIorMn B ceTu MHTEPHET UK NO eXeroHo usjaBaeMomMy nHgopma-
LWOHHOMY ykasaTento «HaunoHanbHble CTaHAapPTbl», KOTOPbI ONYy6N1NKOBAH N0 COCTOAHUIO HA 1AHBAPSA Tekylwero roaa, n
No COOTBETCTBYIOLWUM €XeMeCAYHO U3jaBaeMblM UH(OPMALMOHHBIM ykasaTensam, ony6/nKOBaHHbIM a TekyleMm rogy.
Ecnun ccbinoYHblii cTaHAapT 3amMeHeH (M3MeHeH), TO Npu No/ib30BaHWN HACTOALWMUM CTaHAapTOM cnejyeT pPyKOBOACTBO-
BaTbCA 3aMeHs0WNM (M3MEHEHHbIM) CTaHAapTOM. ECny CCbINOYHbIA cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NOJIOXeHNe, B
KOTOPOM AaHa CChl/Ika Ha Hero, NPUMEHSeTCS BYacTu, He 3aTparuBatloL e aTy cehinky.

3 TepMuHbI, onpeaeneHus no6o3HaueHus

3.1 B HacToswemMm cTaHgapTe npuMmeHeHbl TepMuHbl No FTOCT 27.002. a Takxe cnegyowme TepMUHbI ¢
COOTBETCTBYIOLMMU ONpeAeeHnAMN:

3.1.1 nnaH ucnbiTaHnin: COBOKYNHOCTb Mpasw, onpeAenaowmx NpoACIKNTENbHOCTb UCTIbITAHWUIA U
NPUHATHE peLlEeHNii B 3aBUCMMOCTM OT CYMMApHOT0 YYUTbIBAEMOTO Yncna HabnogeHnii (Npob, onbITOB) U yun-
TbIBAEMOTO YKcna 0Tka3os (HeyAay), AOCTUTHYTbIX (HAKONAEHHbIX) K AaHHOMY MOMEHTY UCNbITaHWIA.

3.1.2 npremMoYHbIii ypoBeHb: OPOroBoe 3HauYeHWe KO3IUUMEHTA TOTOBHOCTW A/S1 MPUHATUS
peLueHnsi 0 Npuemke n3aenuii.

MpumeuyaHune — PelweHne 0 NpuemKe NPUHUMAIOT, €CIN UCTUHHOE 3Ha4YeHNe KO3 uLuNeHTa TOTOBHOCTH
paBHO Nnu 6osee NPUEMOYHOTO YPOBHS.

3.1.3 6pakoBOYHbIi ypoBeHb: OPOroBoe 3HauyeHue KO3GULMEHTA TOTOBHOCTU AJA MPUHATUS
pelueHnsi 0 6pakoBKe N3aenuii.

N3paHne opuymnansHoe
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MpnmeyvyaHune — PelweHne o 6pakoBKe MPUHUMAIOT, €C/IM UCTUHHOE 3HAYeHUe KO3 ULMEeHTa TOTOBHOCTY
paBHO UM MeHee 6PakoBOYHOTO YPOBHS.

3.1.4 puck nocTaBLMKa (M3roToBUTENNA): BeposTHOCTb NPUHATUSA pelLeHns 0 GpakoBke Usgenuii npu
YCN0BUK, YTO UCTUHHOE 3HaYeHne KoadhPULMeHTa TOTOBHOCTM paBHO NPUEMOYHOMY YPOBHIO.

3.1.5 puck notpebutensa: BepoATHOCTb NPUHATUA peLleHVs O NPUEMKe U3Aennid npu ycnosum, 4To
NUCTUHHOE 3HaYyeHmne KoahurLmeHTa roTOBHOCTY paBHO 6PAkKOBOYHOMY YPOBHIO.

3.2 BHacTosleM cTaHAapTe NpYMeHeHbl cregytowme 0603HaveHus:

a — HOMWHasbHbIN (3aAaHHbli1) PUCK NOCTaBLUWKA;

pP— HOMUHanNbHbIM (3a4aHHbIA) pUCK NOTPEBUTENS;

AO — NpMeMOYHbI YPOBEHb:

A, — GPaKOBOYHbI YPOBEHb;

UQ— npureMouHblii ypoBeHb koaddpumumeHTa npoctos; UQ=1- \\

|/, — 6pakoBOYHbIN ypoBeHb KO3huumeHTa npocTos; L =1- A;;

D — paspeLatowmii koadpcuymneHT; D = U,/UQ

Ac(r) — rpaHuua npyemku B nocnefoBaTebHbIX UCMbITAHUAX;

Re(r) — rpaHuua 6pakoBku B NocnefoBaTe IbHbIX NCMbITAHUSX;

U,,m— KpuTepuii NPUHATAA peLleHns;

I/, _Q— KBaHTUNb YpPOBHA (1 - & ) HOPMMPOBAHHOrO HOPMasIbHOro pacnpeaeneHns;

F, _a(vt, v2) — kBaHTWnb ypoBHA (1 - a) F-pacnpepgenenus ¢ (vb v2) cteneHsmu cso6oabl;

Ta — cpefHee Bpemsi npebbiBaHWA N3ennsa B HepaboTocnoCo6HOM COCTOAHNY;

Tun— HapaboTka Ha OTKas;

n— 06beM BbIGOPKU; YNCO OTKA30B (BOCCTAHOB/IEHWIA) N3AEe/NS 33 BPEMS UCTbITaHUIA OrpaHNYeHHO
NPOAOC/IKXNTENBHOCTY;

I — YMC/0 OTKa30B B NOC/ef0BaTe/IbHbIX UCTbITAHUSX;

T — cymmapHoe Bpems npebbiBaHus n3gennsa B pabotocnocobHom coctosHum; T =L

™ — NPoA0MKNTENBHOCTb UCTILITAHWIA;

b— HapaboTka Mmexay oTkasamu; i = 1,2.3....;

Y — cymmapHoe BpeMs npebbiBaHnsA U3genns B HepaboTocnocob6HOM COCTOAHMY; Y = 1y,

y, — BpeMs npebbiBaHua n3genns B HepaboTtocnocobHoM cocTosHuy; [=1.2.3 ... ;

f{t). E(t). E(P) — nnoTHOCTb, MaTeMaTnyeckoe oxuaaHune (CpefHee 3Ha4YeHne) namcnepcusa pacnpege-
NeHunii cnyyanHbIX BETMUNH;

ramma-pacnpegeneHue;

W = S(str-'exp(-styr(p),

E(t) =pIs,

E(/2) =p/s2;

p — napameTp hopMbl;

S — napameTp macliTaba;

I'(p) — ramma-pyHKuns:

F(p)= jyp 'exp(- y)dy: F(p) = (p- 1)! npn uenbixp;
(o]
3KCMOHEeHUManbHOe pacnpegeneHve (4acTHblli cnyyal raMma-pacnpegenens npyp = 1):
flt) = sexp(- st).
E(t) = 1/s.
E(t2) = 1/s2.

4 OCHOBHbIE NOJIOXEHUA

4.1 KOHTpO/IMpyeMbIMX NoKa3aTensiMy roTOBHOCTU SABNSIOTCSA CTaLMOHAPHBIN KO3 ULIMEHT FOTOBHOC-
TU WU CTaLMOHAPHbIN KO3(hPULMEHT TEXHNYECKOTO UCMO/Ib30BaHusA (fanee — Ko3a(hPULUEHT rOTOBHOCTK).

MeTofbl KOHTPONIA, YCTAHOB/IEHHbIE B HACTOALWEM CTaHfapTe, B Ka4eCTBe KOHTPO/IMPYEMOro nokasare-
NS UCNONb3YIOT Takke KO3 ULMEHT NPOCTOSA, AOMNOHAILLMNIA 3HAYEHNA KO3PMLMeHTa FOTOBHOCTY 1 KO3h-
mumeHTa TEXHNYECKOro CNO/b30BaHNA A0 eANHNLbI.

4.2 [o pesynbtaTtam UCNbITaHWIA B OTHOLIEHMW KOHTPOIMPYEMOTO NokasaTtesisi MPUHUMAalT O4HO U3 cne-
OYIOLNX PELLEHWIA.

- COOTBETCTBME YCTaHOB/IEHHbIM TpeboBaHNAM (Npremka);

- HECOOTBETCTBME YCTAaHOB/IEHHbIM TPeboBaHMAM (6pakoBKa).
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4.3 Tlpn UCMbITAHWAX BbICOKOHAAEXHOTO U3feNna 0Tka3 MOXeT He HaCcTynuTb, NO3TOMY He MOryT 6biTb
nosly4yeHbl KONIMYECTBEHHbIE lAHHbIE O TOTOBHOCTU U3Aenus. B nogo6HbIX ciyyasx 3auHTepecoBaHHble CTOPO-
Hbl [LO/IKHbBI NPWATY K COrNacoBaH HOMY PeLLeHMIO.

4.4 VicXofHbIMU AaHHbIMW 415 BbIGOpa NiaHa UCnblTaHUii ABNSITCSA HOMUHA/bHBIA PUCK NOCTaBLLMKa a
1 pUCK NOTPEBOUTENSAP. a TaKXKEe NPUEMOYHbIA U 6PAaKOBOYHbIN KO3 PULMEHTbI NPOCTOS (pa3peLuatoLmnii Koad-
huuneHT D).

4.5 TInaHbl UCNbITaHWiA, yCTaHOB/IEHHbIE B HACTOALLEM CTaHAAPTe, NpeAHa3HauYeHbl 4718 HenpepbIBHO pabo-
TatoLLMX U3AenNnii, roTOBHOCTb KOTOPbIX ONPeenstoT OTHOCUTEIbHO CyMMapHOro BpeMeHn 1X aKcnyatauuu.

Mpy MCNonNb30BaHUN NAAHOB UCMbITAHWI A5 N3AENIA C NPePbIBAIOLWUMCS PEXMMOM paboTbl AOMKHbI
ObITb MPUHATHI COOTBETCTBYIOLLME PELLEHNS B OTHOLLEHMMN yYeTa Ynicia BOCCTAHOBEHWI n3aenns B nepepsbl-
Bax Mexzay pabouvMu nepmogamu.

4.6 MeToapl UCMNbITaHWI, yCTAHOB/IEHHbIE B HACTOALLEM CTaHAapTe, NPUMEHVMbI TOSTbKO ANS N3aenui,
KOTOpble MOryT HaxoANTbLCA B iBYX COCTOAHNAX — paboToCcnoCO6HOM 1M HepaboToCNOCO6HOM.

ANa cNoXHbIX n3aenuii MoryT 6bITb YCTAHOB/IEHbI HECKO/IbKO PEXUMOB paboThl. B 3TOM cyyae nnaHbl
UCMbITaHWn cnefyeT NPUMEHATL pasfesnbHO 415 KaXA0ro pexvma paboTbl n3genus. MNpu noayyeHnmn npoTuseo-
pevalunx Apyr Apyry pesyibTaToB KOHTPOSA TOTOBHOCTY [/15 Pa3HbIX PEXMMOB Pab0oThbl AO/KHbI ObITbYCTAHOB-
NeHbl TPe60BaHNA K NPUHATUIO PeLLEHWIA.

4.7 B 3aBMCMMOCTU OT BUAa KOHTPO/IMPYEMOrO nokasartesisi, COCTaB/sALWMNe BpeMeHN npebbiBaHWA
n3aenvs B HepaboTocnoco6HOM COCTOSHUN NoAPa3fensatoT Ha yuuTblBaeMble Y HeyunTbiBaemMble. Knaccudum-
Kauus cocTaBnAoLWMX BpEMeHN NpebbiBaHNA B HEpaboToCNOCOOHOM COCTOSIHUM A0/KHA BbITh yCTaHOB/IEHa
[10 Havana ucnbiTaHwui.

5 PacnpefeneHns BpEMEHHbIX XapaKTepucTumk

51 WcnblTaHnam nogsepratoT pa6oTocnoco6Hoe nsgenue. Mo ncTeveHun MHTepBana BpeMeHn BO3HU-
KaeT nepBblli 0TKa3 U U3genme nepexoguT B HepaboTocnocobHoe cocTosiHne. ocne BocCcTaHOBNEHUS nsge-
Nne Bo3BpaLLaeTcs B paboTocnocobHoe cocTosiHME. 3aTeM HAUMHAETCS HOBbIN LMK/ «PpaboTOCNOCOBHOCTL —
0TKa3 — HepaboToCNnoCO6GHOCTL — BOCCTAHOB/EHWe». Peanusauyvst 3Toro npouecca npejcTaB/ieHa Ha
pucyHke 1.

PucyHok 1 — Tunosas peanusauus npouecca MYHKLMOHUPOBAHNA N3AENUIA NPU NCNbITAHUSAX a BUJE NCMbITaTeNbHbIX
UnKIoB

5.2 B ocHOBe M/1aHOB MCMbITAHUIA NEXUT NPeAnonoXeHne, YTo HapaboTka U3genns Mexay otkasamu
npeacTaB/sitoT CO60M BbIGOPKY 13 3KCMOHEHUNANILHOTO pacnpegesieHmns, a npoAo/HKMTENbHOCTb NpebbiBaHms
B HeEpaboTOCNOCO6HOM COCTOSIHUM — BbIGOPKY U3 raMMa-pacnpeeneHns. 3HauyeHue napamertpa @opMmbl p
onpegenstoT No CoriacoBaHMio Mexay NocTaBLNKOM U NOTpebuTenem 40 Havasna ncnbiTaHuii (no pesynbta-
TaM McnbITaHWii aHaNTOTUYHbBIX U3L4ENIA UN OLLEHUBAKT MO CTATUCTUYECKUM AAaHHbIM, MOYYEHHbIM B NpoLiecce
MCNbITAHWIA.

MpumeuvyaHnune — Mpu OTCYTCTBUN UHPOPMaLUN AOMNYyCKAETCA MO COrNacoBaHWI0 MexXAy NocTaBLiMKOM W
notpebutenem npuHumatb p * 1 (3KCnoHeHuWanbHoe pacnpepesnieHne npebbiBaHWAa U3fenns B HepaboToCcnoco6HOM
COCTOSHUN).

6 Bwuabl NNaHOB UCMbITAHWUA

6.1 MnaH ncnbiTaHUi C OrPaHNYEHHbIM YNC/IOM OTKa30B

Onpe,qeanT YMCO OTKa30B M, KOTOpOoe A0JTXXHO 6bITb nony4yeHo B xoae UCMbITAHWI KaK MMHUMasIbHOE U3
BO3MOXHbIX YMucen, Ana KOToPbIX BbIMNO/THAETCA HEpPpaBEHCTBO
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Fy.a (2pn: 2n)Fy . , (2n; 2pn) zO(1 - U1 1- OL).

BbluncnaoT 3HauYeHne Kputepus NpUHATUA pelleHnsa (Jumno opmyne

Um=Fy,J2pn:2n)U *-U 0).

Mo pe3ynbTtaram ucnblTaHwin nocne NoJly4eHns M OTKa30B BbIYNCNAIOT 3HaYeHune Y7T.

PelueHve o npuemMke nsaennii npuHMMatoT B ciiyyae, ecnu Y/T <Uiim.

B NpoTVBHOM C/lyyae NPUHUMALOT peLleHne 0 6pakoBkKe.

3Havenns F, _, ,v2)uF,.n (V,,v2)npuBeaeHsl B Tabnuue 1.

Tab6bnuuya

Vi

10
12

14
16
18
20
30
40
60

120

10
12
14
16
18
20
30
40
60

120

1 — KeaHTunu ~-pacnpepgenenus c (v,. v2) cTeneHsamm cso6oabl

4.00
2.47
2.13
1.98
1.90
1.85
1.81
1.78
1.76
1.75
1.70
1.68
1.65

1.63

9.00
4.32
3.46
3.11
2.92
2.81
2.73
2.67
2.62
2.59
2.49
2.44
2.39
2.35

4,24
2.48
2.09
1.92
1.83
1.77
1.73
1.70
1.67
1.65
1.60
1.57
1,55

152

9.24
411
3.18
2.81
2,61
2.48
2.39
2.33
2.29
2.25
2.14
2.09
2.04
1.99

4.32
2.47
2.06
1.88

1.78
1.72

1.67
1.64
1.62
1.60
1.54
151

1.48

1.45

9.33
4,01
3.05
2.67
2.46
2.33
2.24
2.18
2.13
2.09
1.98
1.93
1.87

1.82

4.36
2.47
2.04
1.86
1.75
1.69
1.65
161
1,58
1.56
150
1.47
1.44

141

9.37
3.96
2.98
2.59
2.38
2,24
2.15
2.09
2.04
2.00

1.83
1.77
1.72

10

0.80 kBaHTUNA

0.90

4.38
2.46
2.03
1.84
1.73
1.66
1.62
1.58
1.55
1.53
1.47
1.44
141
1.37
KBAHTUNA
9.39
3.92
2.94
2.54
2.32
2,19
2.10
2.03
1.98
1.94
1.82
1.76
171
1.65

20

4.43
2.44
2.00
1.80
1.68
1,61
1.56
152
1.49
1.47
1.39
1.36
1.32

1.29

9.44
3.84
2.84
2.42
2.20
2.06
1.96
1.89
1.84
1.78
1.67
1.61
1.54

1.48

30

445
2.44
1.98
1.78
1.66
1.59
1.53
1.49
1.46
1.44
1.36
1.33
1.29

1.25

9.46
3.82
2.80
2.38
2,16
2.01
191
1.84
1.78
1.74
161
1.54
1.48

141

40

4.46
2.44
1.98

1,65
1.58
1.52
1.48
1.45
1.42
1.35
1.31

1,23

9.47
3.80
2.78
2.36
2,13
1.99
1.89
181
1.75

1.71

151
1.44

1.37

60

4.46
2.43
1.97
1.76
1.64
1.56
151
1.47
1.43
141
1.33
1.29
1.24

1.20

9.47

2.76
2.34
2.11
1.96
1.86
1.78
1.72
1.68
1.54
1.47
1.40

1.32

120

4.47
2.43
1.96
1.75
1.63
1.55
1.49
1.45
1.42
1.39
131
1.26
1.22

117

9.48
3.78
2.74
2.32
2.08
1.93
1.83
1.75
1.69
1.64
1.50
1.42
1.35
1.26

M)

@)
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OkoHuyaHue Tabnmybl 1

*2

2 4 B 8 10 20 30 40 60 120
0.95 kBaHTUNA
2 19.00 19.25 19.33 19.37 19.40 19.45 19.46 19.47 19.48 19.49
4 6.94 6.39 6.16 6.04 5.96 5.80 5.75 5.72 5.69 5.66
6 5.14 4.53 4.28 4.15 4.06 3.87 3.81 3.77 3.74 3.71
8 4.46 3.84 3.58 3.44 3.35 3.15 3.08 3.04 3.01 2.97
10 4,10 3.48 3.22 3.07 2.98 2.77 2,70 2.66 2.62 2.58
12 3.89 3.26 3.0 2.85 2.75 2.54 2.47 2.43 2.38 2.34
14 3.74 3.11 2.85 2.70 2.60 2.39 231 2.27 2.22 2.18
16 3.63 3.01 2.74 2.59 2.49 2.28 2,19 2.15 2.11 2.06
18 3.55 2.93 2.66 2,51 241 2.19 211 2.06 2.02 1.97
20 3.49 2.87 2.60 2.45 2.35 212 2,04 1.99 1.95 1.90
30 3,32 2.69 2.42 2.27 2.16 1.93 1.84 1.79 1.74 1.68
40 3,23 2.61 2.34 2.18 2.08 1.84 1.74 1.69 1.64 1.58
60 3.15 2.53 2.25 2.10 1.99 1.75 1,65 1.59 1.58 1.47
120 3.07 2.45 2.17 2.02 191 1.66 1.55 1.50 1.43 1.35
6.2 MnaH ncnbiTaHWii C OFpaHNYEHHON NPOAO/MKUTENBHOCTLIO (NPeBbIWaLW el NATHagLaTUKpaT*

HOB 3Ha4YeHune Hapa60TKVI Ha OTKaS)

OnpefenstoT NPOACIKUTENBHOCTb UCNbITaHUii T no hopmyne

UUUM -U O UuyV-DUo b/0)]

r=1twul+p - (LD_DA J.[ . ©)

3HaueHve KpUTepUst NPUHATUS peLeHnst Ll T BbIUMCASIOT no hopmyse

U' 4°(1-00)-OnAO -P C/0) @)
4n, =My (1-U0)-U yO(1-DUo)

Mo pe3ynbTaram UCMbITAHWIA BbIYUCAAIOT 3HAUeHUs y; T.

PelueHve o npuemke NpMHUMAIOT B TOM Clyyae, ecnm YAY ¢ T) £ nuw
B npoTyBHOM clyyae NpUHMMAlOT peLleHne o GpakoBKe.

3HaveHuns I/, _n wn L, . p npuBegeHbl BTabnuue 2.

Ta6nuya 2— KBaHTUAN HOPMUPOBAHHOTO HOPManbLHOTO pacnpegeneHns

1- a

¢-P

0.80 0.842
0.90 1.282
0.95 1.645
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6.3 TnaH ucnbiTaHWii c orpaHnYeHHon npogomkuTenbHocTbio (U <0.05)

3T0T nNaH npumMeHstoT, ecnu TIT nmeHee 0,05.

MpoAoMKNTENBHOCTb UCTIbITAHUI — 7%,

KpuTtepuii npuHaTua pewwenus Um aBnseTcsa yHKUMen NpoA0/MKUTENbHOCTM UCNbITAHWIA 1 ero 3Hadve-
HVe onpeaensoT no Tabnuue 3 ¢ y4eToM COOTHOLEHUS MeXAY NPOAO/HKMTEIbHOCTLIO UCNbITAHUIA 7* 1 pa3pe-
wanwmm koadduuymeHtom O.

Mo pe3ynbTatam UcnbiTaHWii oNpeAenatoT 3Havenuns Y. 7.

PelueHve o npuemke NnpyHMMAalOT B TOM criyyae, ecnu YAY = 7)<

B npoTUBHOM clyyae NpUHUMAIOT peLleHre 0 bpakoBke.

Ta6nuuya 3 — Paspewatwme koadduyneHTol D n 6pakoBoyHbie npeaenst U(mana nnaHa ucnbitTaHuii

a»p 50.05 a»p =0.10 ayp m0.20
Mny,
o D ‘o D
pr1
1.0 24.72 3.92 15.01 291 7.37 1.86
1.2 20.01 3.64 12.39 2.75 6.30 1.83
1.4 16.88 3.42 10.64 2.63 5,56 1.80
1.6 14.66 3.24 9.38 2.52 5.03 1.77
1.8 13.01 3.10 8.44 2.44 4.63 1.74
2.0 11.73 2.98 7.70 2.36 431 1,71
2.5 9.52 2.75 6.42 2.22 3.74 1.65
3.0 8.12 2.58 5.59 2.11 3.37 1.61
3.5 7.15 2.45 5.01 2.03 3.10 1.57
4.0 6.44 2.34 4.58 1.96 2.90 1.54
5.0 5.46 2.19 3.98 1.86 2.61 1.49
6.0 4.82 2.07 3.58 1.78 2.42 1.45
7.0 4.36 1.99 3.29 1.72 2,28 1.42
8.0 4.02 1.92 3.07 1.67 2.17 1.40
9.0 3.75 1.86 2.90 1.63 2.08 1.37
10.0 3.53 1.81 2.76 1.60 2.01 1.36
15.0 2.88 1.65 2.33 1.49 1.78 1.29
20.0 2.53 1.56 2.10 1.42 1.65 1.26
p»2

1.0 18.94 3.47 11.74 2.59 6.01 1.87
1.2 15.43 3.22 9.78 2.54 5.19 181
1.4 13,11 3.04 8.46 2.42 4.63 1.76
1.6 11,45 2.89 7.52 2.33 4,22 1.72
1.8 10,22 2.77 6.80 2.25 3.91 1.69
2.0 9,26 2.67 6.25 2.18 3.66 1.66
25 7.62 2.47 5.28 2.06 3,22 1.60
3.0 6.56 2.33 4.65 1.96 2.93 1.55
3.5 5.83 2.22 4.20 1.89 2.72 151
4.0 5.29 2.13 3.84 1.83 2.56 1.48
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OKoHYaHue Tab6bauubl 1

am( *005 [1»1« 0.10 Bep” 0.20
T'/Ta
D o ~ 0 o u*Juo
P2
5.0 4.54 2.00 3.40 1.74 2.33 1.44
6.0 4.05 1.91 3.09 1.67 2.17 1.40
7.0 3.70 1.84 2.87 1.62 2.06 1.37
8.0 3.43 1.78 2.70 1,58 1.97 1.35
9.0 3.22 1.73 2.56 1.54 1.90 1.33
10.0 3.06 1.69 2.45 1.51 1.84 1.31
15,0 2.54 1.56 2.10 1.42 1.65 1,26
20.0 2.26 1.48 1.92 1.36 1.55 1.22
P°5

1.0 15.37 3.14 9,64 2.52 5.05 1.83
1.2 12.72 2.93 8.19 2,38 4.48 1.77
1.4 10.87 2.77 7.15 2.27 4.04 1.72
1.6 9.54 2.64 6.38 2.19 3.71 1.68
1.8 8.55 2.54 5.80 2.11 3.45 1.61
2.0 7.78 2.45 5.36 2.05 3.25 1.61
25 6.47 2.28 4.57 1.94 2.89 1.55
3.0 5.62 2,16 4.06 1.85 2.65 1.51
35 5.03 2.07 3.70 1.79 2.47 1.47
4.0 4.59 1.99 3.43 1.73 2.34 1,44
5.0 3.98 1.88 3.04 1.65 2.15 1.40
6.0 3.58 1.80 2.79 1.60 2.02 1.36
7.0 3,29 1.73 2.60 155 1.92 1.34
8.0 3.07 1.68 2.46 1.51 1.84 1.32
9.0 2.90 1.64 2.34 1.48 1.78 1.30
10,0 2.76 1.61 2.25 1.46 1.73 1.28
15,0 2.32 1.49 1.96 1.37 157 1,23
20.0 2.09 1.42 1.80 1.32 1.48 1.20

6.4 [locnepoBaTtefibHble UCMNbITAHUA

MpoAoMKMTENBHOCTDb UCMbITAHUIA U3AENNi NO 3TOMY NiaHy 3aBUCUT OT KO3 duULUMEeHTa roTOBHOCTH.
Mocne ouepeHOro BOCCTAHOBEHMS B COOTBETCTBUM C MPUBEAEHHBIMU HXE NpaBuiamu NprHUMaloT pelue-
HVe 0 3aBepLUEHNN UCTbITaHW UK 06 NX NPOAOKEHNN. [paHULIbl NPUEMKN N 6PaKOBKM 3aBUCAT OT YiCna LiMK-
noB (0TKa30B U BOCCTAHOB/IEHWIA) N3AENUS, TPOUN30OLLEALLINX HA AaHHbIA MOMEHT BPEMEHMU.

M3penue 6pakytoT, ecnm V7T>/?e(r)U/(1 - UQ.

N3pgenve npuHumatoT, ecnun Y/T <Ac(r)U¢{1- UO0).

VcnbiTaHus npogomkaoT, ecimAc(r)U” - UO) <YITERe[r)U” - UQ.

IpaHuLbl obnacTeli Npyemkn 1 6pakoBKU paccumTbIBaOT MO QOpMynam:

. 1-3

ecnmr>— nAc(r) = 0 — BNPOTUBHOM Cry4ae;

Ac(r) - O .
p («(/m)- 1) inD
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Re(r) =——"—L. ecamr>-—L_ nRe(r) = 00— B NPOTUBHOM C/ly4ae.
pNe )~ 11 pIn(D) "

roe G{r) = 01*14p>M 1- P)/(r*'p>

H(r) =0»'<14p>(1 - «Yil,r* d)-

3HauveHns [c(r) u Re(r) npuBeaeHsl B Tabnuue 4.

MpumMep nnaHa nocniefoBaTesibHbIX UCMbITaHW A1 UCXOAHBIX AaHHbIXP = 1.0 =5. a = (*=0,1 npuse-
[eH Ha pucyHke 2.

MavBubl O prcmu Aun(r) NUABLLIN ALFT)

PucyHok 2 — Mpumep nnaHa ncnbiTaHnii

Ta6nuuya*» — FpaHuubl o6nacTteit npuemkn Ac(r) n 6pakosku Ae(r> Ans nocnefoBaTeNIbHOTO NaaHa UCNbITaHUi

. a 3p30.05 a 3[$30.10 a3p30,20
Ac(r) Re(r) Ad) Re{r) Acfr) Re(r)
0=2.p31
1 0.00 — 0.00 - 0.00 —
2 0.00 - 0.00 — 0.00 —
3 0.00 - 0.00 - 0.28 7.17
4 0.00 — 0.16 12.41 0.47 4.29
5 0.11 17.69 0.31 6.39 0.60 3.33
6 0.24 8.39 0.43 4.63 0.70 2.85
7 0.34 5.85 0.53 3.79 0.78 2.56
8 0.43 4.67 0.61 3.30 0.84 2.37
9 0.50 3.98 0.67 2.97 0,90 2.23
10 0.57 3.53 0.73 2.74 0.94 2.13
11 0.62 3.22 0.78 2.57 0.98 2.05
12 0.67 2.99 0.82 2.44 1.01 1.99
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MpopgonxeHne Tabnuubl 4

U'P =0.05 a =(1=0.10 a 3pB0.20
' Ac(l) Re(r) Ac(r) Re(r) Ac(r) Re(r)
D=2p=1
13 0.71 2.81 0.86 2.34 1.03 1,93
14 0.75 2.66 0.89 2,25 1.06 1.89
15 0.79 2.58 0.92 2,18 1.08 1.85
16 0.82 2.45 0.94 2.12 1.10 1.82
17 0.84 2.37 0.97 2.07 111 1.80
18 0.87 2.30 0.99 2.03 1.13 1.77
19 0.89 2.24 1.01 1.99 1.14 1.75
20 0.91 2.19 1.02 1.95 1.15 1.73
D=2.p=2
1 0.00 — 0.00 - 0.00 -
2 0.00 — 0.11 — 0.35 -
3 0.17 - 0.32 — 0.56 5,75
4 0.32 — 0.47 9.68 0.71 3.58
5 0.44 13.64 0.59 5.17 0.81 2,86
6 0.53 6.66 0.68 3.84 0.89 2.50
7 0.61 4.76 0.75 3.21 0.95 2.29
8 0.68 3.87 0.81 2.84 0.99 2.14
9 0.73 3.35 0.86 2.60 1.03 2.04
10 0.78 3.02 0.91 2.42 1.06 1.96
1 0.82 2,78 0.94 2,30 1.09 1.90
12 0.86 2.61 0.97 2.20 1.12 1.85
13 0.89 2.47 1.00 2.12 1.14 1,82
14 0.92 2.36 1.03 2.05 1.15 1.78
15 0.95 2.28 1.05 2.00 1.17 1.76
16 0.97 2.20 1.07 1.96 1.18 1.73
17 0.99 2.14 1.09 1,92 1.20 1.71
18 1.01 2.09 1.10 1.88 1.21 1.69
19 1.03 2.04 1.12 1,86 1.22 1.68
20 1.05 2.01 1.13 1.83 1.23 1.66
D=2,p«5
1 0.04 — 0.12 _ 0.28 _
2 0.26 — 0.37 — 0.57 —
3 0.42 — 0.55 - 0.74 4.89
4 0.54 - 0.67 8.04 0.86 3.16
5 0.64 11,21 0.76 4.43 0.94 2.59
6 0.72 5.63 0.84 3.37 1.00 2.30
7 0.78 4.10 0.89 2.87 1.05 2.13
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MpogonxeHnne Tabnuubl 4

10
11
12
13
14
15
16
17
18
19
20

© © N o a b W N

e e
w N P o

14
15
16
17
18
19
20

Ac(r>

0.83
0.88
0.92
0.95
0.99
1.01
1.03
1.05
1.07
1.09
1.10
112
1.13

0.00
0.09
0.51
0.79
1.00
1.15
1.27
1.37
1.45
151
1.57
1.62
1.66
1.70
1.73
1.76
1.78
1.80
1.82
1.84

0.06

0.62

n =p=0.05

Re(r)

2.98
271
2.52
2.38
2.27
2.19
2.12
2.06
2.01
1.97
1.93
1.90

55.32
9.84
6.31
5.01
4.34
3.93
3.65
3.45
3.30
3.18
3.09
3.01
2.95
2.89
2.85
2.81
2.77
2.74
2.71

42.23

(o}

o

Ad)
0=2.p*5

0.94
0.98
1.02
1.05
1.07
1.09

1.13
1.15
1.16
1.17
1.19
1.20
5p
0.00
0.39
0.80
1.06
1.24
1.37
1.48
1.56
1.62
1.67
1.72
1.76
1.79
1.82
1.84
1.87
1.89
1.91
1.92
1.94
5. p
0.28

0.86

n=p*0.10

Re{r)

2.57
2.37
2.24
2.13
2.05
1.99
1.94
1.90
1.86
1.83
1.80
1.78
1.76

12.75
6.27
4.72
4.03
3.64
3.39
3.21
3.09
2.99
291
2.84
2.79
2.75
271
2.68
2.65
2.62
2.60
2.58

10.27

Ac{r)

1.09
1.12
1.15
1.17
1.19
1,20
1,22
1,23
1,24
1.25
1,26
1.27
1,28

0.15
0.85
1,20
1.41
1,55
1.65
1.72
1.78
1,83
1.86
1.90
1.92
1,94
1.96
1.98
2.00
2.01
2,02
2.03
2.04

0.67

1.23

a°p=0.20

Re(r)

2.01
1.93
1.87
1.82

1.75
1.72
1.70
1.68
1.66
1.65
1.64

1.63

32.89
5.86
4.16
3.54
3.23
3.03
2.90
2.81
2.74
2.68
2.64
2.60
2.57
2.55
2.52
2.50
2.49
2.47
2.46

2.45

25.40
5.10
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omp*0.05 amp“ 0.10 a al(s0.20
' Ac(r) | He<r) Ac{r) | Re{i) Ac(r) | Re(r)
D=5.p=5
3 0.96 8.09 1.19 5,39 151 3.79
4 1.19 5.42 1.40 4,22 1.68 3.32
5 1.35 4.44 1.54 3.69 1.78 3.08
6 1.47 3,93 1.65 3.39 1.86 2.93
7 1.57 3.61 1.73 3.20 1.92 2.83
8 1.64 3.40 1.79 3.07 1.96 2.76
9 171 3.25 1.84 2.97 2.00 2,70
10 176 3.14 1.88 2.89 2.03 2.66
1 1.80 3.05 1.92 2.83 2.05 2.63
12 1.84 2.97 1.95 2.79 2.07 2.60
13 1.87 2.92 1.97 2.75 2.09 2.58
14 1.90 2.87 1.99 271 21 2.56
15 1.92 2.82 2.01 2.68 2.12 2.54
16 1.94 2.79 2.03 2.66 2.13 2.52
17 1.96 2.76 2.05 2,64 2.14 2.51
18 1.98 2.73 2.06 2.62 2.15 2.50
19 2.00 271 2.07 2.60 2.16 2.49
20 2.01 2.68 2.08 2.58 2.17 2.48
Dm5 p=5
1 0.50 — 0.70 — 1.04 20.91
2 0.99 34.38 1.20 8.80 151 4.65
3 1.28 7.05 1.48 4.88 1.74 3.60
4 1.47 4.91 1.65 3.94 1.88 3.21
5 1.61 4.11 177 3.52 1.97 3.02
6 1.71 3.70 1.85 3,27 2.03 2.90
7 1.79 3.45 1.92 3.12 2.08 2.82
8 1.85 3.28 1.97 3.01 2.11 2.76
9 1.90 3.16 2.01 2.93 2.14 271
10 1.94 3.06 2.04 2.87 2.17 2.68
11 1.98 2.99 2.07 2,82 2.19 2.64
12 2.01 2.93 2.10 2,78 2.20 2.63
13 2.03 2.89 2.12 2.75 2.22 2.61
14 2.06 2.85 2.14 2.72 2.23 2.59
15 2.08 2.81 2.15 2.70 2.24 2.58
16 2.10 2,78 2.17 2.68 2.25 2.57
17 2.11 2.76 2.18 2.66 2.26 2.56
18 2.13 2.74 2.19 2.64 2.26 2.55
19 2.14 2.72 2.20 2.63 2.27 2.54
20 2.15 2.70 2.21 2.62 2.28 2.53
MpumeyaHune — 3HaK «—» B Tabnunue o3HavyaeT, YTO NPUHATUE pelleHUa o 6pakoBke B JaHHOM cfy4yae He-
BO3MOXHO.

11
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MpunoxeHune A
(cnpaBouHOeE)

Mpumepsl

A.l Mpumep 1

MnaH c oOrpaHUYeHHbIM YNC/IOM OTKa30B

NcxoaHble faHHble 4Na onpeAeneHna nnaHa ucneitaHnii: 0 = 0.01; U-, = 0.05; a =0.10. p =0.05.p = 2.
OnpefensT HEO6X0A4MMOE YNC/I0 OTKA30B U3AENNA B COOTBETCTBUN C HepaBeHCTBOM (1). B TOM yucne:

- BblUMCNAT 3HayveHne D(1 - U0)/(1 - DUO) =5(0,99)/0,95 = 5.2105;

- BbluMcnsAT 3Haveunsa F1_a(2pn;2n)F, _~(2n.2pn)ans pa3nnyHbiX 3HaYeHWi N 40 NnonyyeHns HepaseHcTBa (1).
Pe3ynbTaTbl BblYMCAEHU NpuBeAeHbl B Tabuue.

n 10 4 5

r,_.(2po;2n)F, _H(2n;2pn) 3,15 6.40 5.17

Hanpumep.ana n = 10 B tabnuue
P,_u(2pn;2n)P,.a(2n;2pn; = Fa,(40: 20)440 35(40; 20) = 1.71 *1.84 = 3.15.
Takum 06pas3om, UCnbITaHWs U3AENUSA NPOAONXKAT A0 HACTYNEHUSA NATOr0 0TKa3a W Noc/eylLero BOCCTaHoBe-

HUA.

BbIUNCNAT 3HAYEHNE KPUTEPUSA NPUHATUA peLleHnsa no gopmyne (2)
Um=Ft_a(2pn:2n)u0/(1- 00) = E,9(20; 10)U,/(1- UQ) = 2.20 *0.01/0.99 =0.0222.

Ecnu oTHOWweHMe V7T, BbIUNC/IEHHOE NO pe3ynbTaTtaM UCNbiTaHWIA, He NnpeBbiWaeT 3HavyeHune t/|jm = 0.0222, To nsge-
nve NpuHUMatoT.

B NpoTWBHOM Cliyyae usgenue 6pakyioT.

Mpumep2
MnaH c orpaHNyYeHHO NPOAOMKNTENBHOCTbIO NCNbITAHU

MNcxogHblegaHHblegnsonpeaenerHuannadancnblTanmnin:1/0 = 0.10:1/, =0.20(0 =2); a =p=0.05;p= 1(npogon-
XUTENbHOCTb HepaboTOCNOCO6HOTO COCTOAHUS U3AENUsi NpeAnonaralT pacnpefeeHHON 3KCNOHEeHUaNbHO).
BbluncnaT NpoAo0/IKMTENBHOCTb UCNbITAHNU 7*no dhopmyne (3)n Tabnuue 2

1645*0.8.1T 12

11,645")9
(0] *
M™=/nu<l ¢ 1-1)]- LI N— 1.5606* 19618 24.8 nt
| 2-1 |

1 3HAYeHUe KpUTepusi NpuHATUS peweHus U  no dopmyne (4)

M x 0.10(1645*2 *(1-0,10)- 1645(1-2*0.10)] _ Q 2285(
"y 1645(1—0.10) » 16457 (1-2*0.10)

Ecnu oTHOWeHWe Y/Y ® 7. BbIUNC/IEHHOE MO pe3ynbTaTaM WUcnblTaHuii, He npeBbliwaeT UM =0.2288, To usgenue
npUHUMaloT.

B NpOTWBHOM C/lyyae usgenune 6pakyior.

12
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YAK 62-192:658.562:006.354 OKC 21.020 T59

KntoueBble cnoBa: HafeXHOCTb Y 6€30TKa3HOCTb TEXHUKM, KOIPMULNEHT FOTOBHOCTU, KOIPMDULNEHT TEXHU-
4eCcKoro UCnonb30BaHus, NNaHbl KOHTPO/IbHbIX UCMbITAHWIA
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