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IIpakTHueckoe 3ansitue Ne 1.

ONPEJEJIEHUE EJJUHUYHBIX ITIOKA3ATEJIEH
HAJAEKHOCTHU HEBOCCTAHABJIMBAEMbIX
OBBEKTOB

Heab: HAYYNUTh CTYJEHTOB OMpPEAEIAThH MMOKa3aTeau 0€30TKa3HO-
CTH IO CTATUCTUYECKUM JIAaHHBIM

3axauyu o0OyueHus:
— O03HAKOMHTH C ITOKa3aTeIsIMU 0€30TKa3HOCTH U OCHOBHBIMU
METO/IaMH UX OTPEICICHUS;
— TPUBUTH HABBIKU OMpEIEICHUS ITOKa3aTele 0e30TKa3HOCTH
HEBOCCTAHABINBAEMBIX OOBEKTOB;
— 00yYHThH J1aBaTh XapaKTEPHUCTUKY HAXOJIUMBIX TTOKa3aTeleH
0€30TKa3HOCTH.

3aI[aHI/Iﬂ N METOANYCCKUEC YKA3aHUA K HX BBINIOJTHCHUIO:

Pabora CTYACHTA 3aKJIH04acTCA B M3YUYCHHHW MCTOAUK PCIICHHUH
3aga4, CaMOCTOATCIbHOM PCIICHHUH 3a/:[aHm71 N OTBCTAX Ha IIOCTAaB-
JICHHBIC KOHTPOJIbHBIC BOIIPOCHI.

IIpumep 1.1. Ha npomebicioBbie UCTIBITaHUS TTOCTaBiaeHO 60 Oy-
poBbIX Jiebeaok. McnbiTanusa npoBogwinchk B TedueHue 2000 yacos. B
X0/l UCTIBITaHUHN OTKazano 6 OypoBbIX JieOeaok. OnpenenuTs cTaTu-
CTUYECKYIO OIIEHKY BEPOSATHOCTH O€30TKa3HOM paldoThl M3IEIHM 3a
Bpems 2000 yacos.

Pemrenne.

Beposimnocms 6ezomxasnou pabomsr R(t1, t2) — BeposATHOCTH
BBITIOJIHUTH TpeOyemMyro (yHKIIMIO TIPU TaHHBIX YCJIOBUAX B MHTEPBA-
ae BpeMenu (11, t2). BepostTHOCTE 6€30TKa3HOM PaOOThI OMPEACIISICTCS
B MIPEANOJIOKEHUH, YTO B Hayajie MHTEpBajia BpeMeHU (MOMEHT Haya-
Jla UCYUCJICHUS HapaOOTKH) U3JENINE HAaXOJUTCS B pabOTOCIIOCOOHOM
COCTOSIHUH.

CratucThdeckas OIlEHKa BEpPOSTHOCTU O€30TKa3HOW paboThI

oIpeensercs 1mo Gopmysie ~ ()=1 n(t)
t ]

R
N



rae N — 4ncio oObEKTOB, padOTOCIOCOOHBIX B HadaJIbHbIE MOMEHT

BPEMCHH;

n(t) —4nciao 0ObEKTOB, OTKa3aBIIKUX Ha oTpe3ke oT 0 7o t.

[ToxcraBisieM HCXOTHBIC TR{fybIe B @opmyay (1.1)

=1- =1- =0,9.

N 60 ()=

OtBeT. BepositHocTh 6e30TkazHOM padoTet Rt 0,9. Beposr-
HOCTb 0€30TKa3HON PabOThI SIBISETCS:

- TIOKa3artesieM 0€30TKa3HOCTH;

- €AMHUYHBIM, TaK KaK XapaKTEPH3yeT TOJBKO OIHO CBOWCTB —
0€30TKa3HOCTD;

- DKCIIEPUMEHTAIBHBIM, TaK KaK ONPEICISICTCS MO pe3yabTaTaM
HUCHBITAHUM;

- TPYNIIIOBBIM, TaK KaK XapaKTEePU3YyeT HAJCKHOCTh MapTHU H3-
JEITAM.

Rt

IIpumep 1.2. Ha npomMbicioBbie UCTIBITaHUS TTOCTaBiaeHO 60 Oy-
poBbIX JieOenok. Mcnbitanus npoBoauauchk B TedeHue 2000 dvacos.
3aduKkcupoBaHbl OTKa3bl OYPOBBIX JIEOEIOK B MOMEHTHI BpeMeHH 11 =
1210 y; t, = 480 y; t3 = 900 y; t4 = 700 u; ts = 1900 u; ts = 1100 u;
oCTajJbHbIC OypOBBIC JIEOSAKM HE OTKazaiau. HalTu cratucTUYecKyro
OIICHKY CPEIHET0 3HAaYeHUS HapaOOTKH JI0 IIEPBOT0 OTKa3a.

Pemenne:

Cpennsisi HapaOOTKa 0 MEPBOr0 OTKa3a — 3TO MaTeMaTUYECKOe
OoXXKMJaHUe HapaOOTKHU IO MEPBOTO OTKA3a.

Cpennsist HapaOOTKa JI0 MEPBOTO OTKa3a MO CTATUCTUYECKUM

HAHHB MMNIT ca CTCA I10 POPMVIIC

T = L th: & 1210+ 4 OPF 00+700+1900+1100+2000-54):
° NI ' 60

=1904,834 ~ 19054

OtBet: Cpennss HapaboTka 10 mepBoro otka3z 1o = 1905 w.
Cpennsis HapaOOTKa 40 MEPBOTO OTKa3a SIBJISETCS:

- TOKa3aTeiaeM O€30TKa3HOCTH;

- €IMHUYHBIM, TaK KaK XapaKTepHU3yeT TOJBKO OJHO CBOWCTB —
0C30TKa3HOCTh;

- DKCIIEPUMEHTAIBHBIM, TaK KaK OMPEACIIIeTCS MO pe3ysIbTaTaM
HCIIBITAHMI;



- TPYIIIIOBBIM, TaK KaK XapaKTEPU3YET HAJIC)KHOCTb MAPTUU W3-
bi (115058

Ipumep 1.3. Ha ucnertanus nocrasmwim 200 uznenuid. 3a 100
4acoB paloThl 0TKazano 25 u3genuil. 3a nocieayromme 10 yacoB oT-
Kazano euie 7 magenun. OnpenenuTh CTaTUCTUYECKYHO OLIEHKY BEpPO-
ATHOCTH O€30TKa3HOW padOThl M BEPOATHOCTH OTKAa3a HA MOMEHTHI
Bpemenu t1 = 100 v u to = 110 vy, oleHKY MJIOTHOCTH pacrpeesieHus
OTKAa30B 1 MHTEHCUBHOCTH OTKA30B B MPOMEKYTKE BPEMEHHU MexAy t1
=100y ut, =110y,

Pemenune. CTaTUCTUYECKYIO OLIEHKY BEPOSITHOCTU O€30TKa3HOM
paboThl HA MOMEHT BPEMEHHU t1 = 100 y onpenensiem 1o hopmyiie:

R(100)=1- i_)100 _1- % _0g75;

200

OnpezaensgeM KOJUYECTBO OTKA3aBIIUX U3JICTUNA HAa MOMEHT

BpeMenu t, = 110 y
n(110)=n(100)+ An = 25+ 7 = 32u30.

U BEPOATHOCTh OE30TKa3HOM pabOTHI Ha MOMGHT Bpemenu to = 110 y
R(L10y=1- _(1_10) _1- % _oga
200

CrarucTryeckas OlLEHKa BGpOSITHOCTI/I OTKa3a Ha COOTBETCTBY-
IOIIME MOMEHTBI BPEMEHU onpez[enﬂeTCﬂ o hopmyire (1.2

25

" 200
O(110)= 11—10) :% ~0,16.

IInoTHOCTH pacupecaciICHUs OTKAa30B BO BPCMCHU OIIPCACIIACM 110

dopmyie (1.3)
_An(110) 7 -0,0035 1/u.

tG10)=
NAt 200-10

OIICHKY WHTCHCHUBHOCTH OTKAa30B MOXKHO OIPEICIHTH IO (Pop-
myie (1.4)
7

_ An(110) _ = 0,00417 1/x.
7110)= (N-n(II0))At (200-32)10

omser:  Rl00)=0875  R@10)=084; 6(100)=0,125;
Q(110)=0,16; (110)=0,0035 1/4; A(110)=0,004171/u. [lauHse

I10Ka3aTCJIn ABJISAFOTCH:




- TIOKa3aTeJIsIMH 0€30TKA3HOCTH,

- €IMHUYHBIMH, TaK KaK XapaKTEPU3YIOT TOJIbKO OJTHO CBOWCTB —
0€30TKa3HOCTE;

- HKCIECPUMEHTAIBHBIMU, TAK KAaK OMPEICISAIOTCS MO PE3yJibTa-
TaM UCHBITAaHUMN;

- TPYNNOBBIMH, TAK KaK XapaKTEPU3YIOT HAJEKHOCTh MAPTUU
WU3JCIINN.

3aoanus 0na camocmoamebHoi padomaol

3agaua 1.1. Ha ucneitanne nocraBiieHo 200 OHOTHITHBIX HU3J€E-
auid. 3a 2000 49 otkazano 50 wzpenuit. 3a nocnenyromme 100 gacos
oTkazajo emnie 5 uznenuid. Tpedyercs onpeneauTh:

1. CTaTUCTUYECKYIO OIIEHKY BEPOSTHOCTH OE30TKa3HOM padOThI
3a BpeMst padoThl t1 = 2000 yac u t2 = 2100 wac;

2. CTAaTUCTUYECKYIO OIIEHKY BEPOSITHOCTH OTKa3a 3a Bpems pado-
TBI 11 = 2000 wac n t; = 2100 uac;

3. OLICHKY IJIOTHOCTH pacHpeesIeHUs] 0TKAa30B U MHTEHCHBHOCTHU
OTKa30B B npoMexyTke BpeMeHu Mexay t1 = 2000 uac u tp = 2100
yac.

3agaua 1.2. Ha ncreiranne nocrasieHo 100 oQHOTHITHBIX HU3J€E-
auii. 3a 4000 gacoB paboThl oTkazano 50 uznenuit. OnpeaenauTsb cra-
TUCTUYECKHUE OLICHKH BEPOSITHOCTH O€30TKa3HOM pabOThl M BEPOSTHO-
CTH OTKa3a 3a BpeMs padoTsl 4000 yacos.

3agaua 1.3. Ha ucnritanne nocraBiieHo 100 OJHOTHITHEIX H3l€E-
muit. 3a 4000 yacoB paboThl oTKazano S0 uzaenuid. 3a mocaeayronme
50 yacoB eme 5 uznenuid. [lath OLIEHKY IUIOTHOCTH pPACHPEACIICHUS
OTKa30B U UHTEHCUBHOCTH OTKa30B B IIPOMEXKYTKE BPEMEHU MEXTY 11
= 4000 yac u t2 = 4050 yac.

3anauya 1.4. B teuenue 500 gyacoB paboTsl u3 20 OypOBBIX HACO-
coB oTKa3aino 2. 3a uatepsai BpeMenu 500 — 520 yacoB oTkazai eunie
oauH OypoBoi Hacoc. /aTh OLIEHKY TJIOTHOCTH pacipeAciIeHus OTKa-
30B 1 MHTEHCUBHOCTH OTKAa30B B MPOMEXYTKE BPEMEHU MeEXay t1 =
500 wac u tz = 520 uac.

3agaua 1.5. Ha ucnoerranne nocrtasieHo 2000 moamummHUKOB
kaueHus. 3a nepsoie 3000 yacoB oTkazano 80 u3menuii. 3a UHTEpBAI
Bpemenu 3000 — 4000 gacoB oTka3zaino emie 50 moamumHuKoB. Tpedy-
€TCSI OMPEACIUTh CTATUCTHUECKYIO OIIEHKY BEPOSITHOCTH O€30TKa3HOM
paboTsl 3a Bpemst 4000 gacos.



3anava 1.6. B reuenue 500 yacoB paboTsl u3 20 OypoOBBIX HACO-
coB oTKazajo 2. 3a uarepBai BpemeHu 500 — 520 yacoB oTKazal eie
ouH OypoBoii Hacoc. TpedyeTcst onpeAeUuTh CTATUCTUYECKYIO
OIICHKY BEPOSITHOCTH OTKa3a 3a BpeMs 520 yacos.

3apaua 1.7. Ha ucneitanue nocrasiero 600 uzgenuii. 3a BpeMs
1200 gacoB BpILIO U3 CTpOs 125 mTyk mM3genuil. 3a MOCIEAYIOLINAN
uatepBas BpemeHnu 1200 — 1250 gacoB Beio u3 crpos eme 13 uznae-
auid. HeoOXoaumo ompeaeauTh CTaTUCTUYECKYHO OLICHKY BEpOSITHO-
CTU 0€30TKa3HOW pabOThl U BEPOSITHOCTH OTKa3a 3a BpeMs paboThI t1 =
1200 wac u t2 = 1250 uac; oneHKy MIIOTHOCTH pacHpeaesieHHus] OTKa30B
¥ MHTEHCHUBHOCTH OTKAa30B B MPOMEXKYTKe BpeMeHu mexay t1 = 1200
yac u ty = 1250 vac.

3agaua 1.8. Ha ncneiranue nocrasieHo 10 OoQHOTHITHBIX HM37€E-
nuii. IlomydeHsl cieayromue 3Ha4eHus: BpeMeHn 0e30TKa3Hoi pabo-
TeI: t1 = 580 yac; to = 720 ygac; t3 = 860 ugac; t4 = 550 gac; ts = 780 yac;
te = 830 gac; t7 = 910 gac; tg = 850 uac; tg = 840 gac; t1o = 750 gac.
Onpenenuth CTATUCTUYECKYIO OIIEHKY CPEJIHEro BPEMEHHM Oe30TKa3-
HOM pabOThI U3/EITHSI.

KoHTpoJIbHBIE BONIPOCHI

1. Yrto Takoe 0€30TKa3HOCTh?

2. Kakue mokasaTtend HaJACKHOCTU SIBJISIOTCS IOKa3aTeIsIMU
0€30TKa3HOCTH?

3. UTto Takoe BEpOATHOCTh 0€30TKa3HOU pabOThI?

4. Yto Takoe BEPOSITHOCTh OTKa3a?

5. Kak ompenensitorcsi CTaTUCTUYECKUE OIEHKH BEPOSTHOCTU
0€30TKa3HOM pabOThI U BEPOSITHOCTH OTKa3a?

6. Kak onpenensercs IIOTHOCTh pacipeaesieHus: HapaboTKu?

/. YTO Tako€ MHTEHCUBHOCTb OTKa30B?

8. KpuBas 3aBUCHMOCTH HHTEHCUBHOCTH OTKa3a BO BPEMEHH.

9. JlaifTe ompeneneHue cpeaHeld HapaOOTKK 0 OTKa3a U Cpej-
Hel HapaOOTKHU JI0 IEPBOTO OTKA3a.

10



IIpakTu4yeckoe 3ansaTue Ne 2,

ONPEJEJIEHUE ITOKA3ATEJIEA BE3OTKA3HOCTH
HEBOCCTAHABJIMBAEMbBIX OBBEKTOB
HO CTATUCTHYECKHUM JAHHBIM

Ieab: HAYYUTh CTYACHTOB ONPEACIATH MOKA3aTENN OE30TKA3HO-
CTH MO CTATUCTUYECKUM JIAaHHBIM

3axauyu o0OyueHus:

— O3HAaKOMHUTb C METOJMKOUN ompejaesieHus Mmokaszaresieil 0e30T-
Ka3HOCTH I10 CTATUCTUYECKUM JaHHBIM Ha OMPEACICHHOM MPOMEXKYT-
KE BPEMEHU;

— TPUBUTHh HABBIKM IIOCTPOCHUSA 3aBUCUMOCTEHN IOKa3aTelieu
0€30TKa3HOCTH BO BPEMEHU;

— Oo0y4uTh JaBaTh XapaKTEPUCTHUKY HAXOJIUMBIX IOKa3aTeaei
0€30TKa3HOCTH.

3agaHua 1 MeToUYEeCKH e YKa3aHUu K UX BbIIIOJIHCHUTO

Ha ocHOBe mpe/cTaBIeHHBIX CTAaTUCTHYCCKUX JAHHBIX POBECTH
pacyeT M aHaJ U3 MoKa3aTeliel HaJIeKHOCTH CEpHUH HEBOCCTAHABJIMBA-
eMBbIX 0OBEKTOB.

IIpumep BBINOJIHEHNS 3aJaHUS

Hcxonnble nannble: Yncio u3genaui, nocTaBJICHHBIX Ha HCIIbI-
tanue, N = 1000 uznenuii. McnbiTanus npoBoaarcs B Tedenue 100
yacoB. KaxJiple cTO 4acoB onmpeaensijioch KOJIUYECTBO OTKA30B M3JE-
nui. Pe3ynbTaThl HCTIBITAHUN MPEICTaBIeHbI B Tabmuie 2.1.

3ananme:

1. HaliT CTaTHCTUYECKYIO OLICHKY pachpeieieHus BEPOSTHO-
cteit otkasa Q(t) m 6e30TKa3HOM padboThl R(t) BO BpeMeHHU.

2. HaiiTn n3MeHeHHe IJIOTHOCTU BeposSTHOCTH 0TKa30B f(t) u
WHTEHCUBHOCTHU OTKa30B A(t) O BpeMeHHU.

3. Pe3ynbTaThl pacuera oTpa3uTh Ha rpadukax.

Pemrenne.

1.  OmpenensieM KOJIUYECTBO PabOTOCIIOCOOHBIX M3ICIUN Ha
KOHEI[ Ka)KI0ro Tieproza mo hopMmyie:

1



N(t)= N - n(t)

2. OrmpenensieM CTaTUCTUYECKYIO OIIEHKY BEpPOSTHOCTH Oe€3-
OTKa3HOM pabOThl HAa KOHEIL.KAK/I0T0 {gproaa no ¢popmyiie
(ARl
Rt -

N N
3.  OrmpenensieM KOJWYECTBO OTKAa3aBIIUX JieTajiell HapacTa-
IOIIMM UTOIOM Ha KOHEI] KaXKJI0ro nepuojia mno popmyse

n(t.1) = n(t) + An(p).
4.  OmnpenensieM CTaTUCTUYECKYIO OIEHKY BEPOSITHOCTH OTKa-
3a Ha KOHEI] KaKJI0ro Nepruoaa mo (I)opMA(yﬁe
n

ot)=
N
5. OmnpepensieM CTaTUCTUYECKYIO OIEHKY TUIOTHOCTH BEPOSIT-
HOCTH OTKa30B 110 popMyie
()= An(t)
ft '

NAt

6. OmnpenensieM 3HaY€HUE MHTEHCUBHOCTH OTKa30B MO (op-
MyJie

()= An(t)
(N —n(t))At
1. Pe3ynbTathl pacuera s yaio0CcTBa CBOJAUM B Taduiry 2.1

8. Ilo maHHBIM pacyeTa CTpOMM TpauKH 3aBUCHUMOCTH pac-
YETHBIX BEJTMYHH 110 BpeMeHH (pucyHku 2.1 - 2.3)

S / _
=

0 200 400 600 800 1000

o
©

o
o

P(), Q(t)

o
~

o
N

o

Bpewms t, yac

Puc. 2.1. I'padpuk 3aBUCHMOCTH BEPOATHOCTH 0€30TKa3HOM padoThI
U BEPOSITHOCTHU 0TKA3a OT BPEMEHHU
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Pe3y/ibTaThl pacyera CTaTHCTHYECKHMX OLCHOK NMOKa3aTeJieil 0e30TKa3HOCTH

Tab6auma 2.1

Bpemennou | Kommue- | Kommuectso pa- | Konunye- Bepost- Beposar- | IlmotHocTs | MHTEHCHUB-
MHTEPBAI | CTBO OT- | OOTOCIIOCOOHBIX | CTBO OTKa- | HOCTb 0€3- | HOCTh OTKa- | BEPOSTHO- | HOCTh OTKA30B
At,dyac | Ka30B 3a | M3ACIHMH Ha KO- | 3aBIIUX OTKa3HOM 3a Q(t) CTH OTKa- Mt), 1072
JAHHBII HEI[ TIepHo/Ia 15671 (105051 paboTHI 308 f(t),
MHTEPBAI N(t) Ha KOHeI[ R(t) .10
An(t) nepruoja
1000
0-100 50 950 50 0,95 0,05 0,0005 0,00052632
100 — 200 40 910 90 0,91 0,09 0,0004 0,00043956
200 — 300 20 890 110 0,89 0,11 0,0002 0,00022472
300 —400 20 870 130 0,87 0,13 0,0002 0,00022989
400 - 500 10 860 140 0,86 0,14 0,0001 0,00011628
500 - 600 70 790 210 0,79 0,21 0,0007 0,00088608
600 — 700 110 680 320 0,68 0,32 0,0011 0,00161765
700 — 800 280 400 600 0,4 0,6 0,0028 0,007
800 — 900 250 150 850 0,15 0,85 0,0025 0,01666667
900 — 1000 150 0 1000 0 1 0,0015
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Puc. 2.3. I'paduk 3aBUCUMOCTH HHTEHCHBHOCTH O0TKA30B OT BPeMeHHU

KoHTpo/bHBIEC BONIPOCHI

1.  CpoiicTBa GyHKIIMHU BEPOATHOCTH O0€30TKa3HOU pabOoThI?
2.  CaoiicTBa (hyHKIIMU BEPOSTHOCTH OTKa3a?
3. Kakum 06pazom ompeaensieTcsi IOTHOCTh paclpeeIeHHs

HapaOOTKH BO BpEMEHU?

4.  KpuBas 3aBUCHMOCTH UHTEHCUBHOCTH OTKa3a BO BPEMEHH.
5.  KpwuBas mmoTHOCTH pacmpeneneHus OTKa30B BO BPEMEHH
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Tab6aua 2.2
Hcxoanbie JaHHbIE 1151 BBINOJHEHUS MPAKTH4YeCKOi padoTe Ne 2

Homep | OGmiee KoJIM4ecTBO OTKa3aBIIMX MU3/IE]IUi 32 HHTEPBAJl BPEMEHH ti, IIIT.
BapyaHTa | KOJI-BO 200 — 300 — 400 — 600 - | 700 — 900 —
P manemii |0 1001002001 "o 1 Tagg | 500 [P99090) 700 | goo PYO—9001 000
1 1000 | 30 | 170 | 50 20 30 20 | 280 | 200 | 70 130
> 2500 | 80 | 320 | 300 | 20 80 | 600 | 600 | 110 | 210 200
3 3000 | 100 | 500 | 200 | 10 90 | 100 | 100 | 600 | 100 500
4 5100 | 150 | 950 | 200 | 100 | 50 | 190 | 1360 | 1100 | 250 750
5 1150 | 50 | 180 | 60 20 35 25 | 330 | 220 | 50 170
6 7300 | 1240 | 370 | 140 | 230 | 140 | 2060 | 1450 | 450 | 1000 | 1240
7 8300 | 250 | 1410 | 420 | 170 | 250 | 160 | 2320 | 1660 | 420 | 1240
8 300 9 51 15 6 9 6 8 | 60 15 15
9 1000 | 30 | 170 | 50 30 20 20 180 | 300 | 140 50
10 300 9 51 15 9 6 6 54 | 90 2 18
11 700 | 22 | 117 | 38 20 12 13 143 | 195 | 98 )
12 6700 | 200 | 1140 | 260 | 270 | 140 | 134 | 1206 | 2010 | 890 450
13 3700 | 110 | 630 | 190 | 110 | 70 80 | 660 | 1110 | 520 220
14 1200 | 40 | 200 | 60 36 24 24 | 216 | 360 | 168 72
15 1800 | 60 | 300 | 90 60 30 36 | 324 | 540 | 252 108
16 1300 | 34 | 224 | 66 30 14 16 | 276 | 380 | 186 74
17 13300 | 390 | 2270 | 510 | 530 | 270 | 258 | 2402 | 4010 | 1770 | 890
18 7300 | 210 | 1250 | 370 | 210 | 130 | 150 | 1310 | 2210 | 1030 | 430
19 2300 | 70 | 390 | 110 | 62 33 38 | 422 | 710 | 326 134
20 3500 | 110 | 590 | 170 | 110 | 50 62 638 | 1070 | 494 206




IIpakTuyeckoe 3ansiTue Ne 3.

ONNPEJAEJEHUE EAMHUYHbBIX U KOMIIVIEKCHBIX
MOKA3ATEJIEH BOCCTAHABJIMBAEMBIX OFBEKTOB

I.[e.m;: HAay4YUTb CTYACHTOB OIIPCACIIATHL ITOKA3aTCIIN HAACKHOCTU
I10 CTaTUCTUYCCKHUM JaHHBbIM

3axauyu o0OyueHus:

— O3HAKOMHUTHb C METOJIUKOHN ONpe/eieHUs €IUHUYHBIX U KOM-
MJIEKCHBIX TTOKA3aTeNIel M0 CTAaTUCTUYECKUM JIAHHBIM;

— TMPUBUTH HABBIKM pacyeTa NMoKas3aTese Hale)KHOCTH;

— 00y4YuTh J1aBaTh XapaKTEPUCTUKY HAXOJUMBIX MOKa3aTeleu
HAJICKHOCTH.

3a11aHm1 N METOINYCCKUEC YKA3aHUS K UX BBINIOJTHCHHU IO

PaboTa cTyneHTa 3aKit04aercsi B U3yYeHUH METOJIUK PEIICHUU
3a/1a4, CaMOCTOSITEJIbHOM PEUICHWU 3aJlaHUil M OTBETaxX Ha IOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOTIPOCHI

IIpumep 3.1. Ha npoMbIciiOBbI€ HMCTIBITAHUS TOCTaBJICHO 3 OYy-
pPOBBIX Hacoca. B xoze ucnbiTaHuil y epBOro Hacoca ObLIO 3aUKCH-
poBaHo 144 otkaza, y Broporo — 160 oTka3oB, y TpeTbero — 157 otka-
30B. CymmapHasi HapaObOTKa Ha OTKa3 JyIsl IEPBOr0 HacOCa COCTaBUIIA
3250 ygacos, gis Broporo — 3600 yacos, 1ist Tperbero — 2800 Jacos.
OnpenenuTh CpeHIO HApaOOTKy 10 OTKaza U CpeaHUM pecypc Oy-
pPOBOI0 Hacoca.

Pemenne. Cpenusis HapabOTkKa 10 OTKa3a OMNpPEACNAeTCs IO

bopmyne

N
X Loy >t 3250+3600+2800
Ty = _ =l =20,9 uac.

n(t.,,) N 144 +160 +157
Cpennuii pecypc omnpesenseM mno Gopmyiie
N

~ _ i3 " 3250+3600+2800

= 3216,7 uac.
P N 3
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OtBert. Cpeuss HapaOOTKa 40 OTKa3a paBHa Tcp = 20,9 uac,

JTaHHBIN ITO0Ka3aTelb ABJISIETCS:

- TIOKa3aTejieM 0€30TKa3HOCTH;

- €IMHUYHBIM, TAK KaK XapakKTEPU3YET TOJbKO OJHO CBOMCTB —
0€30TKa3HOCTE;

- DKCIIEPUMEHTAJIbHBIM, TaK KaK OMPEIECIACTCA MO pe3ysibTaraM
HMCHBITAHUM;

- CMEIIaHHBIM, TaK KaK XapaKTepU3yeT HAJEKHOCTb HEOOIbIION
MapTUU U3LETUN.

Cpennuil pecypc paBeH, T, = 3216,7uac, naHHbIH TOKA3aTENb

SIBJISICTCSL:

- TIOKa3aTeJIeM JOJTOBSUHOCTH,

- €IMHUYHBIM, TaK KaK XapakKTEpPHU3yeT TOJbKO OJHO CBOMCTB —
JIOJITOBEYHOCTD;

- DKCIIEPUMEHTAJIbHBIM, TaK KaK OMPEIEIICTCA MO pe3yJibTaTam
HUCHBITAHUM;

- CMEIIaHHBIM, TaK KaK XapaKTepU3yeT HAJEKHOCTb HEOOIbIITOMN
MMAPTUU U3JICITUN.

Ipumep 3.2. Ha ucneiranus nocrasieHo 500 uznenuii. Pezynb-
TaThl OMNpeEJEIeHUs1 pecypcea npeacrasiensl B tadnune 1.4. [lo pan-
HbIM HCIBITAHUN ONPEACIUTh TaMMA-IPOLIEHTHBIA peCypc s Yy =

=95 %, 90 % u 80 %.

Tabmuna 3.1
Pe3yabTaThl MCIIBITAHUM U3AEJIUI
WNutepBan BpeMenu, | KoiandecTBO OTKa3aBIIMX U3ZE-
NeNe g
qac i n(t)

1 0-100 24
2 100 — 200 29
3 200 - 300 35
4 300 — 400 15
5 400 — 500 16
6 500 - 600 20
7 600 — 700 35
8 700 — 800 o7
9 800 — 900 133
10 900 - 1000 136
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Pewenue. Jlnga onpeneneHuss raMma-mpoOLEHTHOIO pecypca
HEO0OXOJIUMO HANTH 3HAYCHUE HAPAOOTKH, BEPOSITHOCTH KOTOPOUl paB-
Ha 0,95; 0,90; 0,80, cornacuo dopmyme

Y
P (T Y ): 100
100
OnpenenuM KOJIUYECTBO pabOTOCHOCOOHBIX U3JETUN U BEPOST-

HOCTh 0€30TKa3HOW pabOThl HA KOHEI] KaXKJI0r0 BPEMEHHOTO HHTEPBA-
Ja, pe3yJbTaThl pacyeTa CBEJICHbI B TAOHITY 3.2.

Tabmuna 3.2
PesyabTarsl pacyera
" KomnuectBo | KonuuecTBo pa-
HTEpBaJl BepostHOCTB
OTKa3aBIIMX | OOTOCTOCOOHBIX .
NoNo | BpemeHnn, . 0e30TKa3HOU
15631 (S 0507 usnenus N(t) k
gac pa6otsI P(t)
n(t) KOHITY TIepro/ia
1 0-100 24 476 0,952
2 100 — 200 29 447 0,894
3 200 — 300 35 412 0,824
4 300 —400 15 397 0,794
5 400 — 500 16 381 0,762
6 500 - 600 20 361 0,722
7 600 — 700 35 326 0,652
8 700 — 800 57 269 0,538
9 800 —900 133 136 0,272
10 | 900 - 1000 136 0 0

ITo mpeacraBienHomy pacuetry BeposTHocTsM 0,95; 0,90 u 0,80
coOTBEeTCTBYIOT 3HaueHusi HapaboTku paBHbie 100, 200 u 400 yacos
COOTBETCTBEHHO.

OTtBeT: raMma-TnipoOlIEHTHBIE pecypchl paBHBI Tpos = 100 yacos;
Tpoo = 200 vacoB; Tpos = 400 yacoB, moKa3aTeIN SABISIOTCS:

- TIOKa3aTeJieM JO0JTOBEYHOCTH;

- €MHUYHBIM, TaK KaK XapaKTepHU3yeT TOJIbKO OJHO CBOMCTB —
JOJITOBEYHOCTh;

- IKCIIEPUMEHTAIBHBIM, TaK KaK OMPEIEISAETCS MO pe3ybTaTaMm
HCIIBITAHUI;

- CMEIIIaHHBIM, TaK KaK XapaKTepu3yeT HaJeKHOCTh HEOOBIION
MapTUU U3IECTUN.

16



IIpumep 3.3. B pesynbrate HaOmt0eHUN 32 paboTO OypoBOi
7eOeNKY TOydeHbI CICAYIONNE JaHHBIE O BpEMEHH, 3aTPAaueHHOM Ha
CMEHy TOPMO3HBIX JIEHT, B yacax: 2,9; 1,8; 1,8; 2,6; 0,8; 1,2; 0,6; 2,0;
1,6; 3.2. Bcero 10 nabmonenuit. OnpeaenuTs cpeaHee BpeMsi BoccTa-
HOBJICHUSI OYpOBOM JIEOEIKH.

Pemenne: CratucTudecKkasi OllCHKA CPEIHEr0 BpEMEHH BOCCTa-
HOBJICHUS BBIYUCIISIETCA 1O (popMyIie

m
ZTBi
T =l 25+18+18+26+08+12+06+20+16+3,2
oom 10
:]ﬁ':l’glq
10

OTBeT: cpeHee BpeMs BOCCTAHOBJICHUS PABHOT, =1,81 ¥aca, IMO-
Ka3aTesb SIBJSCTCS:

- MOKA3aTeJIeM PEMOHTONPUTOJHOCTH;

- €IMHUYHBIM, TaK KaK XapakKTEpPU3yeT TOJbKO OJHO CBOMCTB —
PEMOHTOIIPUTOHOCT;

- DKCIUTyaTallMOHHBIM, TaK KaK OIPEAEISIETCs IO pe3ysbTaraM
JKCIUTyaTalu;

- €IMHUYHBIM, TaK KaK XapaKTepU3yeT HAJICKHOCTb OAHOIO M3-
JETVA.

IIpumep 3.4. Onpenenutb KO3PPUIHUEHT TOTOBHOCTH CUCTEMBI
IpU CpeAHEM BPEMEHHM BOCCTAHOBJICHHMS PaBHOM 2 yaca W cpeiaHei
HapaOoTke Ha oTka3 paBHOU 100 yacos.

Pemenne: Cpennee 3HaueHue koddduimenta roroBHoctu K

BBIYHCIIAIOT 110 (hOopMYyIIe
N N
B TR T Y
i=1 i1 il 100+2 102
OtBer: Koadpduument roroBHoctn pasenk, = 0,984.
- TI0OKa3aTejieM TOTOBHOCTH;
- KOMILJIEKCHBIM, TaK KaK XapakTepu3yeT 0€30TKa3HOCTh, PEMOH-
TOMPUTOHOCTH U TOTOBHOCTb;
- JKCIUTyaTallMOHHBIM, TaK KaK OMPENEseTCs MO pe3yjbTaTam
AKCILTyaTalluH;
- SIMHUYHBIM, TaK KaK XapaKTEPU3yeT HaJIeKHOCTh OJHOTO U3-
hi(170: 8
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Ipumep 3.5. Ompeaenuth KOIPHUIMEHT TEXHUYECKOTO UC-
NOJIb30BaHMSI, €CJIM U3BECTHO, YTO CUCTEMA SKCIUTyaTHPYETCA B Teue-
Hue 1 roga, rogoBol (GOH BpeMEHU CUCTEMBI cocTaBiigeT 8760 ya-
coB. Bpems mpoBeaeHus1 €KerolHOro TexocMoTpa coctasisier 20 cy-
TOK, CYMMapHO€ BpeMs, 3aTPauYE€HHOE Ha PEMOHTHbIE PadOThI, COCTaB-
nsieT 20 4acos.

Pemenne: KoappuimeHT TEXHUUECKOro MCIOJIb30BAaHUS OIpe-
nensiercst mo hopmyiie
Ty 8760

TO+TT.I/I +Tp + 1 8760+ 20-24+ 20

OTtBet: KoadpuipueHT TEXHMYECKOT0 UCIIOIL30BaHUS PABEH
K, =0,943, moka3aTeinb ABJISACTCH:

- IOKa3aTejaeM rOTOBHOCTH;

- KOMIUIEKCHBIM, TaK KaK XapakTepusyeT 0€30TKa3HOCTh, PEMOH-
TONPUTOAHOCTH Y TOTOBHOCTb;

- IKCIUTyaTallMOHHBIM, TaK KaK OMPEACNISIETCS MO pe3ysibTaTam
AKCIUTyaTalluu;

- €MHUYHBIM, TAK KAK XapaKTEPU3YET HAJICKHOCTh OJHOTO M3-
TEUSL.

K =

T.1A

=0,943.

3amaHus 1151 CAMOCTOATEIbHON PadoThI

3agaua 3.1. Ha npoMbICIOBBIE HUCTIBITAHUSI MIOCTABJICHO 3 BEPT-
mora. B xoze ucneiTanuil y mepBoro Hacoca ObuIo 3apukcupoBaHo 37
OTKa3a, y BTOpOro — 29 oTka3oB, y Tperbero — 48 orkazon. Cymmap-
Hasg HapaOOTKa Ha OTKa3 sl mepBoro BepTitora coctaBuia 3100 yva-
coB, mig Broporo — 2200 yacos, ais tpetbero — 2700 yacoB. Onpene-
JIUTH CPEAHIOI HApabOTKY JI0 OTKa3a.

3agauva 3.2. Ha skcrnyatanuto mnocrasiieHo 250 msgenuid. Ha
MOMEHTBI BpeMeHH t1 — t7 3apUKCUPOBAHO ONPEACICHHOE KOJIUYECTBO
otkazoB (Tabmuia 3.3). OctanpHble U3AEAUs HE oTKazanu. Omnpene-
JIATh CPEAHUM PECYpC.

Tabmuna 3.3
ti, uac 50 100 150 200 250 300 350
n(t;) 5 8 11 15 21 31 9

3agaua 3.3. Ha npombIciioBbI€ MCIIBITAHUS MOCTaBJICHO 3 HACO-
ca. B xone ucneiTanuit y mepBoro Hacoca Obl10 3adukcupoBaHo 37
OTKa3a, y BToporo — 29 oTkasoB, y Tperbero — 48 orkazon. Cymmap-
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Hasi HapaOOTKa A0 OTKa3a JyIsl mepBoro Hacoca coctasuia 3100 yacos,
17 Broporo — 2200 4gacos, st tperbero — 2700 gacos. OnpenenuThb
CpEHU pecypc Hacoca.

3amava 3.4. J[MUTEIbHOCTh MPOBEACHUS TEXHUYECKOTO OOCITY-
KUBaHUs 1Jisi OypoBOro Hacoca cocTaBiisieT 45 yacoB. MeXpeMOHT-
HBIA 1K cocTaBysieT 2335 yacoB. Onpenenuth K03GQPUIUEHT ro-
TOBHOCTH OypOBOIO Hacoca.

3amauya 3.5. Kakyio JMTeIbHOCTh BOCCTAHOBJICHUS PabOTOCHO-
COOHOCTH JIOJI’KEH UMETh 00OBEKT ¢ MEXPEMOHTHBIM LHKJIOM 2000 ya-
COB, 4T00BI KO3 (UIIUEHT TOTOBHOCTH 00bekTa coctaisut 0,95.

3agaua 3.6. Onpenenuth cpeaHee BpeMs BOCCTAHOBIICHUS KOM-
nmpeccopa, €CJiM Ha MPOBEACHUE 5 MEJIKUX PEMOHTOB OBLJIO 3aTpayeHO
30,5 yaca.

3apaua 3.7. ['omoBoe Bpemsi pabOThl OJHON OypoBOIl jeOenKu
coctapyisieT 3500 vacoB. 3a rog ONpoBOAUTCA 4 TEXHUYECKUX OOCIY-
KUBAHUSI MPOJIOJDKUTEILHOCThIO 65 4acoB Kaxaoe v 1 cpeaHuil pe-
MOHT TPOJOLKUTENBHOCTHI0 360 yacoB. Onpenenuts Ko3HPUIUEHT
TEXHUYECKOr0 UCII0JIb30BaHUs OYpOBOIi JIEOEAKH.

3amaya 3.8. [lo nanubiM 3agaun 3.7 onpeaenuTb Ko3hPUIIUEHT
TOTOBHOCTH OypOBO# JI€OCIKH.

3anaua 3.9. B xone HaOmonenuit 3a paboroit TypOoOypa ObuH
3a()UKCUPOBAHBI OTKAa3bl B CIIEIYIOIME MOMEHTHI BpemeHu: 110, 167,
284, 365, 512, 650 yacoB paboTsl. OnpenennuTs CPEAHIOI HApaOOTKyY
MEXy OTKa3zaMH TypOoOypa.

3amaya 3.10. [Io nanHbIM 3a1auu 3.9 onpenenuTh BEPOATHOCTD
0e30TKka3HOM paboThl 1 BepossTHOCTH 0TKa3a 32 300 u 600 yacoB paboOTHI.

KoHTpo/bHBbIE BONIPOCHI

1. [aiite ompeneneHue cpeaHeid HapaOOTKHM 10 OTKa3za M|
cpeaHeil HapaObOTKHU Ha OTKas3.

2. Kakue mokazaTeiau HCIOJL3YIOTCS MPU OMpPEACICHUM J0J-
TOBEYHOCTHU?

3. Kak onpenensitorcst CpeiHUM U raMMa-TIPOIEHTHBIN pecypc?

4. Kak omnpenensitorcss CpeIHUM U raMMa-IpPOLIEHTHBIA CPOK
CITYKOBbI?

5. JlaliTe XxapaKTEpHUCTUKY IIOKa3aTeIsiM PEMOHTOINPUTOIHO-
CTH: BEPOSITHOCTH BOCCTAHOBJICHHSI, ”THTCHCUBHOCTHA BOCCTAHOBJICHUS,
CpeaHEMY CPOKY BOCCTAHOBJICHUSI.

6. JlaiiTe XapakTEepUCTUKY TMOKAa3aTelsIM COXPaHSIEMOCTHU:
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CpPEIHEMY CPOKY COXPAaHSAEMOCTH, FaMMa-IIPOLIECHTHOMY CPOKY CoXpa-
HAEMOCTH.

/. llpuBemuTe omnpenescHHE U AAUTE XapaKTEPUCTUKY KOd(]-
(PMLIHEHTY TOTOBHOCTH.

8. IlpuBenure omnpeaecieHHe W JalTe XapaKTEPUCTUKY KOd(-
(pULHEHTY ONepaTUBHOM FOTOBHOCTH.

9. IlpuBenuTte ompencIeHHE W JalTe XapaKTEPUCTUKY KOA(D-
(PULIHEHTY TEXHUYECKOr0 UCTI0JIb30BAHUS.

10. TlpuBemuTe ompeneneHUEe W JAWTE XapaKTEPUCTUKY KO-
¢uuneHTy coxpaneHus 3(pPEeKTUBHOCTH.

IIpakTnyeckoe 3ansiTue Ne 4.

ONPEJEJIEHUE IMOKA3ATEJIEA HAJEXKHOCTH
OBBEKTOB IIPU PA3JIMYHBIX 3AKOHAX
PACIIPEJIEJIEHUA

He.m;: HAay49UTb CTYACHTOB OIIPCACIIATH IMTOKA3aTCIIN HAAC)KHOCTH,
KOTOPBIC ITIOJYHUHAIOTCS PA3JIMYHBIM 3dKOHAMU PACIIPCACIICHUSA

3agaum o0yueHnus:

— O3HAKOMHUTh C METOJMKOW OINpEICICHUS €IMHUYHBIX U KOM-
IUICKCHBIX IOKa3aTelell MO CTAaTUCTUYSCKUM JAaHHBIM 19 3aKOHA
HOPMAJIBHOT'O PaclpeAeCHUs, SKCIOHEHIIMAILHOTO 3aKOHA M 3aKOHA
Beiibymna;

— IIPUBUTHh HABBIKHM pacyeTa IMOoKas3aTesiel HaJIeKHOCTH MpH pas-
JIMYHBIX 3aKOHAX PaCIpeACICHUS;

— OOy4YuTh JaBaTh XapaKTEPHUCTUKY HAXOJAUMBIX TOKa3aTelen
HaJICKHOCTH.

3anaHnﬂ N METOANYICCKHUEC YKAa3aHUS K UX BBINIOJTHCHHUIO

PaboTa cTyneHTa 3ak/04aeTcsi B M3yYCHUH METOJIUK PEIICHUU
3a/1a4, CaMOCTOSITEJIbHOM PEUICHWU 3aJlaHuil M OTBETaxX Ha IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOMIPOCHI.

Ipumep 4.1. Ilo pesynpTaTaM HaOIIOJEHUN 3a pabOTOM Cpel-
Hsis HapaOoTka Ha oTka3 paBHa 2000 "acoB, cpeaHEKBaIpPaTHIECKOE
otkioHenne 400 gacoB. OmnpenenuTh BEPOATHOCTh OE30TKa3HOM pa-
OOTHI M BEPOATHOCTH OTKaza i 3HadeHus: HapadoTok 1000, 2500 u
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3000 gacoB, 3aK0H pacIpeACcICHUS 0TKa30B — HOPMaJIbHEIN.

Pemenune: OrmpezernseM 3HAYECHUE KBAaHTWJIM HOPMHUPOBAHHOIO
HopMasnbHOro pacnpeaenenus Up o dopmyne (2.14) u cooTBETCTBY-
rotieit et pynkuuu Jlamnaca.

s mHapadotku 1000 yacoB KBaHTUIIb M (PYHKIMS HOPMHUPOBAH-
HOTO HOPMaJIBLHOTO pacIpeieNieHUs COOTBETCTBEHHO

t—M; 1000-2000 _
Y=o T 40 =02
®(U , )= &(~0,25)=0,4013.

Jst napa6otku 2500 yacoB

t—M; 2500-2000 _
R
(U, )= d(1,25) = 0,8944.
st Hapadotku 3000 yacoB
t—M; 3000-2000 _
Yp T, T 40 2%
o(U , )= @(255)=0,9938.

BepositHOoCTh 6€30TKa3HOM pabOThl IS MOKa3aTene MmoIIuHs-
eMbIX 3aKOHY HOPMAaJIbHOTO pacrpeesieHus: onpeenseM rno Gopmyse
(2.12):

P(t)=1-®(U, )=1-0,4013=0,5987 — npu napaborke 1000

JacoB;
P(t)=1-®(U,)=1-0,8944 = 0,1056; — npu napaborke 2500

4acoB;
P(t)=1-®(U, )=1-0,9938=0,0062. — nipu napadorke 3000

JacoB.
BeposTtHOCTE 0TKa3a onpezenseM o Gopmye (2.15):

Q(t)=@(U, ) =0,4013 — npu Hapaborke 1000 gacos;
Q(t) =d(U, ) = 0,8944; — npu napadorke 2500 yacos;
Q(t)=®(U, )=0,9938. — mpu napaborke 3000 uacos.

OtrBer: 1pu Hapabotke 1000 wacoB: P(t) =0,5987;
Q(t) =0,4013; mnpm Hapaborke 2500 wdwacoB: P(t)=0,1056;
Q(t) =0,8944; mnpu Hapaborke 3000 wacoB P(t)=0,0062;
Q(t) =0,9938.
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Ipumep 4.2. Ha ucneitanust ycranoiieHo 100 m3nenuid. Cpen-
Hssl HapaOoTKa Ha oTka3 coctaBuiia 600 yacoB, ko3 pUIIMEHT Bapua-
nuu pecypea 0,1. Onpenenurs KOIUYECTBO OTKA3ABIINX U3ACIUN TIPU
HapaOoTke 720 yacos.

Pemenne. Tak kak ko3¢ duiuent Bapuauuu paseH 0,1 — 3akon
pacrnpejiesieHusl HapaOOTKU HOPMaJIbHBIN.

Haxonum cpenHee KBaJpaTUYHOE OTKJIOHEHUE, BBIPA3HUB €r0 U3

dopmyisr (2.6),

Ox
V T — %% =vy-M, =0,1-600 = 60.
I\/IX
st Hapa®oTtku 720 yacoB KBaHTWJIb U (PYHKITUS HOPMHPOBAH-
HOT'O HOPMAJIbHOTO pacHpe/IeI€HUs COOTBETCTBEHHO PABHBI
U. = =M _ 720 -600 _20
p Gt - 60 ST

®(U, )= d(2,0)=09772.
BeposatHocTh 0TKa3a npu HapaboTke /20 yacoB omnpeaensiemM no
dopmye (2.15):

Q(t) = ®(Up) = 0,9772.
KonuuecTBo 0TKa30B npu HapaboTke /20 yacoB paBHO
n(t) = Q(t)- N =0,9772-600 = 586,32 ~ 587 u3.
Oteer: 587 uznenuii.

IIpumep 4.3. HapaboTka Ha OTKa3 MCHBITHIBAEMOrO HW3JEIIHUS
MOJYUHSIETCS AKCIIOHEHIIMAJIBLHOMY 3aKOHY pacrpezeneHusi. VHTeH-
CHBHOCTB OTKa3a CHCTeMHI paBHa A=4,5-10° ul. Onpenenuts BeposT-
HOCTh 0€30TKa3HOM padoThl 32 Bpems 100 yacoB pabOThl U CPEAHIOO
HapaOOTKy Ha OTKa3 pacCMaTpUBAEMOTr0 U3JICTHS.

Pemenne: BeposiTHOCTh O€30TKa3HOM pabOTHI OMpEACNISIeTCS MO

dopmyie (2.7)
-5
P(t) = et = g4>10 100 _ 0 9955

Tak xak At mHOTO MeHbIIIe 0,1, TO BEpOATHOCTH 0€30TKA3HOM pa-
OO0TBI MOXKHO OBLIO OMPECTUTh MO NPUOIMKEHHON (popmyIie

P(t) ~1-At =1-4,5-107°-100 = 1-0,0045 = 0,9955.
Marematuyeckoe OXUAaHUE CpeaHel HapaOOTKM Ha OTKa3
onpenensieM mo Gopmyse (2.11)
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1 1

A 45.10°
OtBeTt: P(t) = 0,9955; M = 22222,2 uac.

M =22222,2 yac.

3agaHus IS CAMOCTOATEIbHOM padoThI

3anaua 4.1. 1o pe3ynbTaTam HaOMOJEHUN 32 padOTON O0OBEKTA
cpenHssi HapaOoTka /10 oTkasza paBHa 2000 dacoB, cpelHeKBaApaTHIE-
ckoe oTkiioHeHue 400 yacoB. OnpenenuTh 3HaUYCHUST HapabOOTOK J0
OTKa3a, KOTOPbIE COOTBETCTBYIOT BeposATHOCTH OoTKaza 0,9; 0,5; 0,005.
3aKoH pacnpenesieHrus] 0TKa30B — HOPMaJIbHBIH.

3amaua 4.2. [IpenenpHO HOMYCTUMOE 3HAYECHHUE PECYpPCa COCTAB-
et 7000 gacos, cpennee kBaapaTudeckoe otkjaoHeHue 1000 ygacos.
Onpenenuth CPeIHUN pPecypc, BEPOSATHOCTh OTKa3a U BEPOSTHOCTH
0e30Tka3Hoi padoTel mpu 5000 yacax.

3agaua 4.3. B pesynbrare M3y4yeHHs MPOLECCA HW3HAIIMBAHUSA
KJIbIKa POTOPHOT'O PKCKaBaTOpa yCTAHOBJICHO, YTO CPEIHSS BEIUIMHA
M3HOCA COOTBETCTBYET 5 MM, mucnepcus 0,01 mm?. Kakoa BeposT-
HOCTh TOT'O, YTO HaiJICHHOE 3HAaYEHUE U3HOCA MPEBBIIIAET CPEIHEE, HE
oosnee yem Ha 5 %.

3anaua 4.4. Cpeansia HapaOoTKa Ha O0TKa3 cooTBercTBYeT 1500
gacaM, Kod(dduiment Bapuanuu 0,3. Onpenenuts MoOKa3aTeau
HaJieXKHOCTH 171 HapaboTok 1000 wacor, 2000 gacos, 3000 yacos.

3amaya 4.5. CpegHee KBaJpaTHUYECKOE OTKIOHEHHE pecypca
paBHo 400 gacam, koaddunment Bapuanuu 0,3. OnpeaenuTs noxkasa-
TeIu HaAeKHOCTH i HapadoTok 1000 gacos, 2000 gacos, 3000 ya-
COB.

3agaua 4.6. Ha ucnpitanus ycranosiieHo 200 3anBukek. Yepes
1000 yacoB pabotsl oTkazano 50 3aaBxkek, yepes 2000 vacos eme 20
3aaBuKeK. OnpenenuTh KOJIMYECTBO OTKA3aBIIMX 3aJBUKEK B IPO-
mexyTke BpemeHu oT 1500 gacoB 10 3000 yacoB paboThI, €ciu cpe/l-
Hee KBaJpaThuueckoe oTkJIoHeHue pecypca 500 yacos.

3anaua 4.7. Ha ucneitanus ycranosieno 100 gonor. Uepes 150
yacoB paboTsl oTkazano 50 mosor, depe3 50 wacoB emie 2 g0J0Ta.
OnpenenuTs KOJIMYECTBO OTKA3aBIIUX JIOJIOT B MPOMEKYTKE BPEMEHHU
ot 200 yacoB n0 250 yacoB paOoThI, ecau KOADPHUIIMEHT BapUalUH
pecypca 0,1.
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3amauya 4.8. MunmmanbHas HapaOOTKa Ha OTKa3 COCTaBJISCT
3000 4gacoB, cpeanss Hapadotka 1200 gacoB. OmnpenenuTs Koauye-
CTBO OTKa3aBIIKX U3jAeauil mpu HapadboTke 9000 yacoB U xapakTepu-
CTHUKH HaJIS)KHOCTH.

3apauya 4.9. OmnpenenuTh BEPOATHOCTh OTKa3za M3ACIUS TIPH
Hapabotke 1500 gacoB, ecnm ko3ddunmeHT Bapuanuu paseH 0,2,
HIDKHEE TMPEIeNIbHO-IONYCTUMOE 3HAUYC€HHE HapaOOTKHW COCTAaBJISIET
2000 gacos.

3amauya 4.10. ITpenensHO 10MyCTUMOE 3HaYEHUE HApPaOOTKHU Ha
oTka3 coctaBiaier 1600 gacoB, makcuMaibHoe 3HaueHue 2000 gyacos.
Onpenenuts BEpOSTHOCTh OTKasza mnpu Hapabotke 1200 wacoB u xa-
PAKTEPUCTUKHU JTAHHOTO pacipeeaeHusl.

3amaua 4.11. HapabGoTka 10 oTKa3za u3Jeaus MOMAYUHSIETCS 3a-
xony Beltbymna ¢ mapamerpamu o=1,5 u A=10"* 1/gac. Onpenenuts
KOJIMYECTBEHHBIC XaPAKTEPUCTUKH HAJIC)KHOCTH M3JIETHS 3a BpEMs
pabotsl uznenus 100 yac.

3anaua 4.12. BepostHoCcTh 0€30TKa3HOW pabOThl aBTOMaTHUYe-
CKOW JIMHUU M3TOTOBJICHUS IITOKOB OypoBOro Hacoca B Teuenue 120
yac pasHa 0,95. OnpenennTs UHTEHCUBHOCTh OTKA30B JIMHUM JIJISl MO-
MeHTa BpeMeHu 120 yacoB u cpeaHee BpeMsi 0€30TKa3HOM pabOTHhl.
[Ipennonaraercs, 4To CpaBeJIUB YKCIIOHECHIIMAIBHBIN 3aKOH HaJeX-
HOCTH.

3anaua 4.13. Cpennee BpeMsi 0€30TKa3HOM paOOThl aBTOMAaTH-
YeCKOM cucteMbl ympasiieHHs paBHO 640 wac. [Ipenmnonaraercs, 4To
CIIpaBEJIMB AKCIOHEHIMAIbHBIA 3aKOH HaAeKHOCTH. Heobxomumo
OTPEACIUTh BEPOATHOCTh 0€30TKa3HONW paboThl B TeueHue 120 4acos,
4acTOTY OTKAa30B JJI1 MOMEHTa BpeMeHU 120 4yacoB MU MHTEHCUBHOCTh
OTKAa30B.

3anaua 4.14. Bpemsa ucnpaBHON pabOThl CKOPOCTHBIX IIAPUKO-
MOJAIIMITHUKOB MOJYMHEHO 3aKoHY Beitbyimia ¢ mapamerpamu 0=2,6 ;
A = 1,65-10" 1/uac. TpeOyeTcss BHIYUCINTL KOIMYECTBEHHBIE XaPAK-
TEPUCTUKHU HAJECKHOCTH s BpemMeHu 150 yacoB u cpeaHee Bpemsi
0€30TKa3HO PaOOThI MIAPUKOMOIITUITHUKOB.

3anaua 4.15. Onpenenutsb BEpOSITHOCTh 0€30TKAa3HOW pabOThI U
MHTEHCUBHOCThH OTKa30B mpudopa npu t = 1300 yacoB paboThI, eciu
PU UCHBITAHUAX TOJYYEHO 3HAYEHHE CPETHEr0 BpPEeMEHU Oe30TKa3-
HOM paboTel M=1500 yacoB u cpegHee KBaJApaTHIECKOE OTKIIOHCHHE
o= 100 yac.
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KOHTpOJII)HI)Ie BOIIPOCHI

1. Yrto nmpexacrapisieT coOOOM 3aKOH paclpeieNICHUs CIIy4alHOM
BEJIMYUHBI?

2. Jlna pacuera Kakux IOKa3aTelied U TEXHUYECKUX CHUCTEM
MPUMEHSIETCS] HOPMAJIBHBIN 3aKOH pacipeIeICHUs ?

3. Pacder nokazareneit HaAeKHOCTH, TIOTUYMHSIONTUXCS HOP-
MaJIbHOMY 3aKOHY paclpeIcIICHUSI.

4. JIns pacdera KaKuxX MOKa3aTesled U TEXHUUYECKUX CUCTEM
MPUMEHSIETCS SKCITOHCHIIMAIIbHBIN 3aKOH PACIPEICICHUS?

5. Pacuer nmoka3sareneil HageKHOCTH, ITOUNHSIOMINXCS DKCIIO-
HEHIIMAJIbHOMY 3aKOHY PaCIpEICIICHHUS.

6. Jlusa pacuera Kakux IMoKaszaTeNlel U TEXHUYECKUX CUCTEM
MpUMEHSIETCS 3aKOH pacnpesencHus Beitdymna?

/. Pacuer mokazateneil HaJIG)KHOCTH, MTOAYUHSIOIIUXCS 3aKOHY
pacnpenenenus BeitOya.

8. Jlns pacuera KakuXx Mokasaresiei U TEXHUYECKUX CUCTEM
NPUMEHSIETCS] TaMMa-pacipe/iesieHue?

9. Pacuer nokazaresnel HaIe)KHOCTH, TOAYUHSIOIIUXCA TaMMa-
pacupeneneHuro.

10. Jlnsg pacuera Kakux Moka3aresaei u TEXHUYECKUX CUCTEM
IpUMEHSETCS JIorapupMUUECKH HOpMAJIbHOE pacipeencHue?

11. Pacuer mokasarelieii HaJeKHOCTH, HMOTUUHSIONIMXCS JIOTa-
pudMUYECKU HOPpMATBLHOMY PACTIPEIEICHHUIO.

IIpakTn4yeckoe 3ansaTue Ne 5.

INPAUHINIIBI YCTAHOBJIEHUA 3AKOHOB
PACHIPEJAEJIEHUA COIYYAUHOU BEJINYUHDBI

HCJII)Z HAay49UTb CTYACHTOB YCTAHABJIMBATb 3dKOHbLI paCIpPCACIIC-
HHS IOKa3aTesien HaJACXKHOCTH 110 CTATUCTUYCCKHUM JaHHBIM

3amauu o0yueHus:

— O3HAaKOMHUTh C METOJMKON YCTAaHOBJICHHUSI 3aKOHOB pacmpee-
JIEHUS MIOKAa3aTeNsl HaJIe)KHOCTH 110 CTATUCTUYECKUM JTAHHBIM;
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— IIPUBUTH HABBIKH YCTAHOBJICHUS 3dKOHA PACIIPCACIICHUSA ITOKaA-
3aTCJIs HAACKHOCTH.

3aI[aHI/Iﬂ N METOANYCCKUEC YKA3aHUS K UX BBITIOJTHCHHUIO

Pabora cTyneHTa 3akiaioyaeTcs B M3YYEHUUM METOAMK PEIICHUH
3a/1a4, CaMOCTOSITEJIbHOM PEUICHWU 3aJlaHUil U OTBETaxX Ha IOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOIIPOCHI.

IIpumep 5.1 Ha ocHOBe npencTaBIeHHBIX CTATUCTHYECKUX JaH-
HbIX IPOBECTH PACYET M AHAJIN3 NOKA3aTEJCd HAJICKHOCTH CEPUU
HEBOCCTAHABJIMBAEMBIX OOBEKTOB.

Hcxoanbie 1aHHbIC:

Tabmnua 5.1
/lanHble 00 0TKa3aX 000py10BAHUA

Ne | Bpewms Yucio
00b- | HaOJIIO- Bpewms oTkaza, yac OTKa-
eKTa | JICHUs 30B

1 1150 |155, 291, 340, 396, 900, 1145 6

2 1990 |90, 180, 460, 853, 1761, 1987 6

3 3020 (420, 930, 1213, 1916, 2005, 2774, 3015 7

4 3600 (300, 830, 1430, 1933, 2247, 2968, 3220, 8

3561

5 2250 (301, 610, 1700, 1900, 2100, 2250 6

6 3000 |68, 415, 888, 1231, 1717, 1917, 2090, 2967 8

7 2898 |87, 211, 715, 1600, 1903, 2115, 2344, 2898 8

8 2050 |60, 280, 395, 470, 850, 1050, 2000 7

9 1350 |50, 158, 484, 945, 1120, 1300 6

10 2550 |81, 240, 793, 1145, 1781, 1973, 2005, 2500 8

Pewmenue.

1 IlomydeHue mMpOCTOrO CTAaTUCTUUECKOTO Psijia

OmnpenenseM HapaOOTKy 0 OTKa3a Mo BceM oObekTam. [y 3To-
ro M3 KaKJA0r0 IMOCISAYIONMIEr0 BpEMEHU BO3HUKHOBEHHS OTKa3a BbI-
guTaeM mnpeasiaymee. st yno0cTBa pacueToB JaHHbBIC MPEICTaBIIsIEM
B BUE TaOIUIIBI 5.2.

BricTpanBaeM moiydeHHBIC JAaHHBIC B IOPSJIKE BO3pACTaHMS.
Haxoanm mMakcuMaabHOE U MUHHMAJIbHOE 3HAYCHUE U3 IMOJTYICHHOTO
IIPOCTOTO CTATUCTUYECKOTO PsJIa.
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T.n=32u
T . =1090u

Omnpenernsgem auana3oH 3HaYEHUNW WIN aMIUIUTYAY CTaTUYECKOIO
psna.
=T, .~ T, =1090-32=1058y

Tabmuna 5.2
HaxoxaeHue 3HaYeHUl HAPaAOOTKM HA 0TKA3
Newms—| gy T2 | T3 | T4 | T5 | T6 | T7 | T8
TETs
1 2 3 4 S 6 I 8 9
1 155 136 | 49 56 | 504 | 245
2 90 90 | 280 | 393 | 908 | 226
3 420 510 | 283 | 703 | 89 | 769 | 241
4 300 530 | 600 | 503 | 314 | 721 | 252 | 341
5 301 309 | 1090 | 200 | 200 | 150
6 68 347 | 473 | 343 | 486 | 200 | 1/3 | 877
I 87 124 | 504 | 885 | 303 | 212 | 229 | 554
8 60 220 | 115 | 75 | 380 | 200 | 950
9 50 108 | 326 | 461 | 1/5 | 180
10 81 159 | 553 | 352 | 636 | 192 | 32 | 495

2 O06paboTKa CTATUCTUYECKOTO Psiia
KonuyectBo nanubix paBHo 70. OmpexnenseM KOJUYECTBO HH-
TEPBaJIOB.

N =70

kzmzﬁz&

OrnpenensieM NIMHY UHTEpBaJa

AT _ & _ 1058
k 8

PaccunthiBacM 9acTOCTh M HAKOILICHHYIO YaCTOCTh I10 BCEM HH-
TepBaaM. JlaHHbBIE CBOJIMM B Ta0OHUITy 5.3.
3 Pacuer nokazareseii 0€30TKa3HOCTH O CTATUCTUYECKUM
IaHHBIM
OmnpenensemM KOJIUYECTBO PabOTOCIIOCOOHBIX M3ICNHI Ha cepe-
IUHY KaXI0T0 IIepruoja mo Gopmysie

N(t) = N -n(t)

=132,25~140 4
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OnpenensieM CTaTUCTUYECKYIO OLIEHKY BEPOATHOCTH O€30TKa3-
HOM paboThI Ha CepeIMHY KaXKIOT h{igproaa 1o Gopmyne
(( a) =1- () = Ni t)
Rt

N N

Tabmuma 5.3
PacueTr yacToCTH M HAKOIJIEHHOI YaCTOThI
Kom-Bo
Hauato KoHer HU31. OT- Ya- Haxkomnen-
No un- pHTepRA- | HETEpES- Ka3aB. B | CTOCTb, Has 4Ja-
TepBana | oo | g p e, | AHTEPBA- An(At)/ CTOCTb,
' ' je, N Y(An(At)/N)
Ani(Ati)
1 30 170 19 0,27 0,27
2 170 310 21 0,30 0,57
3 310 450 9 0,13 0,70
4 450 590 11 0,16 0,86
5 590 730 4 0,06 0,91
6 730 870 1 0,01 0,93
7 870 1010 4 0,06 0,99
8 1010 1150 1 0,01 1,00
2=70| 2=1,00

CTpOI/IM I'uCTOrpaMmsel I10 IOJIYYCHHBIM 3HAYCHUAM YACTOCTHU U
HAKOIIJIECHHOM 4aCTOCTH

0,35 1,2
0,3 1
0,25 - 0,8
0,2 -
0,15 -
0,1 -
0,05 -

0 .

0,6 -

0,4 -
0,2 -

0 .

30 170 310 450 590 730 8701010

30 170 310 450 590 730 8701010

Puc. 5.1. 'mcrorpamma yacrocTu Puc. 5.2. 'ucrorpamMma HaKoMJIEHHOMH

HacToCTH

OnpenensemM KOJIMYECTBO OTKA3aBIIMX JIETAICH HApACTAIOIINM
UTOTOM Ha CepeIMHY KaXk10ro neproja no Gopmyne

n(ti1) = n(t)+ An()
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OmnpenenseM CTaTUCTHYECKYIO OIIEHKY BEPOSTHOCTH OTKa3a Ha
CepeIMHY Ka)KJ0ro IMepruo/a 1mo cp?%Myne
=n(t

Qt

N

OmnpenensemM CTaTUCTUYECKYHO OIICHKY IJIOTHOCTH BEPOSTHOCTH
OTKa30B 10 hopMmyIe

()-a0(0)

NAt
Pe3ynbTathl pacuera Jj1sl yno0CTBa CBOJAMM B TaOnuIly 5.4
Tabmnuia 5.4
Pacuer nmokasarteJieii 0e30TKa3HOCTH
10 KCIEPUMEHTAIbHBIM JTAHHBIM
= = <
= = o=
5 = h <
] ] o Mm
S | = 23| 88
< - = S E
= = < ¢ S o =
< < @ s S & g <
@ 24 o 2 o o
o o O E § E E o E‘
2 O = | f 2 B | EE
= = ~ 28 95| 8 H = = =
= = <~ E8 82| 8| @ | O F
o o B om| B = o &
= =5 S o 5| o ”| o 8
S = 5 | 2= 28| @
< o Q. [ala /M 15) O s
s N7 ) 5 5 O O =
@, O O < TS
o -~ = N
~ =~ 5 o
B
N N ~
1 2 3 4 5 6 7 8 9
30 170 100 19 9,5 60,5 0,86 | 0,14 |0,00097
170 310 240 21 295 40,5 0,58 | 0,42 |0,00301
310 450 380 9 44 5 25,5 0,36 | 0,64 [0,00454
450 590 520 11 545 15,5 0,22 | 0,78 |0,00556
590 730 660 4 62 8 0,11 | 0,89 (0,00633
730 870 800 1 64,5 55 0,08 | 0,92 |0,00658
870 | 1010 | 940 4 67 3 0,04 | 0,96 [0,00684
1010 | 1150 | 1080 1 69,5 0,5 0,01 | 0,99 (0,00709

CtpouM rpaduk 3aBUCUIMOCTH BEPOSITHOCTH 0€30TKa3HOM pabdo-
Tl R(t) 1 BepositTHOCTH 0TKa3a Q(t) 1Mo sSKCIepUMEHTAILHBIM JTAHHBIM.

4 PacyeT 4MCIIOBBIX XapaKTEPUCTUK HApaOOTKHU JI0 OTKa3a.

Cpennsist HapaOOTKa 10 0TKa3a ompeaensercs no Gopmyie:
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1= Zni 'ticce
N )

rae N — KOJIWYeCTBO OTKA30B M3JCIUM B pacCMaTpUBAeMOM HHTEP-
BaJie;
ti cep — CEpEIMHA pACCMATPUBAEMOTO UHTEPBAJIA.

-

o o o L
»N o © »

R(), Q(t)
o
o N
[ |

1000 1500

o
a
o
o

Bpewms t, yac

Puc. 5.3. I'paduk 3aBUCHMOCTH BEPOSATHOCTH 0€30TKAa3HOH PadoThI
U BEPOSITHOCTH 0TKAa3a OT BpeMeHH

Tabmura 5.5
IIpoMekyTOUYHBIE pacyeThl CpeHell HApadOTKM 0 0TKA3a
CepenuHa 1H- Kon-50 u3z. . .
OTKa3aB. B UH- tc*ni tch2*ni
TepBaja
TepBalie
100 19 1900 190000
240 21 5040 1209600
380 9 3420 1299600
520 11 5720 2974400
660 4 2640 1742400
800 1 800 640000
940 4 3760 3534400
1080 1 1080 1166400
>=24360 >=12756800
Jncrniepcus:
> n t? 12756800
I = o —t 2 = ———— 3482 = 61136 .
70

N
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G =+ = /61136 =247,

v:—:24 =0,71.

t 348

S5  BpiOop 3akoHa pacnpenesieHUss U €ro mnapamMeTphl.

BriBuraem runotesy mo 3aKOHy pachpeaesieHus cpeaHel Hapa-
0otku 10 otkaza. Ecnu v>0,5, To naHHas ciaydaiiHasi BeJMUMHA IO/
yuHsieTcs: 3akoHy BeliOymia. B gannom ciydae 0,71>0,5, cnemoBa-
TEJILHO, BBIOMpPAEM 3aKOH pacrpeseneHus Beitoyna).

OcHoBHas runote3a HO — cpeausist HapaOoTKa 10 OTKa3a Mo 4uu-
HEHa 3akoHy BeliOyria.

OcHoBHas tunotre3a H1 — cpenHsisi HapaOoTka 10 OTKa3za He
noJg4YMHEHa 3akoHy BeiiOyna.

OrnpenensieM XapakTepUCTUKHM 3aKOoHa pacmpeserncHus BeitOyi-
na: kodpduuueHt dhopMbl U MacimTada. Bocrnosb3dyemcss HOMOTrpam-
MOl Ha pUCYHKE 9.4.

Sasooe o =) > b. Q f-s
> QV)‘OST)QS-; ?, S v
LSL S LS - “~ ~ &>

-www

sl‘-
oS o L) LS S
ES S v Qgg tQ\) © A -
M - Y e o o < S 'a' S

Puc. 5.4. Homorpamma st onpejesieHusi napamerpa 3akona Beii0Oy/uia

ITo pucyHky 5.4 onpexaensieM napaMeTp o JAJisi COOTBETCTBYIOIIE-
ro 3Hauenus v, mpu v=0,71 oyzaer a=1,47.

Paccuutaem napamerp A

A= t_la = 34;1,47 =0,0001836

[Ipoctas runoreza HO — cpeansis HapaboTKa 40 OTKa3a MOAYU-
HsieTcs 3akoHy BeliOyma ¢ mapamerpamu: o=1,47; A=0,0001836.

6 [ToaTBepKaeHUEe TUITOTE3bI

JI711 moATBEPKAEHUS TUIIOTE3BI UCIIOIB3YEM KPUTEPUN COTIIACHS
[Tupcona (¥?), KOTOPBI XapaKTEpU3yeT OTKIOHEHUE TEOPETHUECKOM
KPUBOU OT MPAKTUYECKOMN

2 i imeop

X
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CTBO JIaHHBIM MeHee b.

IIpu pacuere HEOOXOAMMO OOBEAVMHUTH MHTEPBAJbl C KOJIHUYE-

Pacuer BegeM 11 5-TH UHTEPBAJIOB:

nimeop = Pim ‘ N1 rac

P, —BepOATHOCTH NONAAaHUA B UHTEpBal OoT §, 1o t._,;

P = e—xt‘?‘ . e—kt‘?‘l
PesynbTaThl pacuera npeacrasiisieM B Ta0uIe 5.6.
Tabmuma 5.6
. = |58
2 | 3| £ %% <
5 | 5| 2 | &2 _ | ¢ S
= = S = om = = 'c = <
=~ ~ < 0 = o c .— c =
o) - as m o c —— c
S 18 E |§E | Z
o) an) 5 0] E 5
< @) Q. o))
T ~ 31 = 3
T2 E
30 170 100 19 0,294 2061 | -1,61 | 2,61 0,13
170 310 240 21 0,275 19,28 1,72 2,97 0,15
310 450 380 9 0,198 13,84 | -4,84 | 23,41 1,69
450 590 520 11 0,119 8,30 2,70 7,29 0,88
590 730 660 4 0,063 4,38 -0,38 | 0,15 0,03
730 870 800 1 0,030 2,09 -1,09 | 1,19 0,57
870 | 1010 | 940 4 0,013 0,91 3,09 9,53 10,43
1010 | 1150 | 1080 1 0,005 0,37 0,63 0,40 1,07
¥=0,997 v2=14,95

X? pacuetHoe paBHO 14,95. CpaBHMM X? paCUETHOE C TEOPETHYECKHM:

Yooy (F,OL), TIE

I — KOJI-BO CTEIICHEN CBOOOIEI;

0L — KOJI-BO BeposT. ommmbku 1-ro poga (o=0,05;0,01);
r=k-s-1=6-1=5, rue

S —KOJI-BO HAJIOKEHHBIX cBsizeld (S = 0);

K —KOJI-BO MHTEPBAJIOB.
%2..,(5;0,01) =15,09,

14,95<15,09 , cnenoBaTenbHoO, T.K. X2 pacueTHoe < X% Teop. — I'-
II0TE3a BEPHA, OTKJIOHEHUSI MEHBIIIE JIONYCTHMBIX, T.€. HapaOOTKa 110
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OTKa3a MOJYMHSETCS 3aKOHY BeitOyiina ¢ TakuMu napaMeTpamu.
[/ Pacuer nokazaresniei 0€30TKa3HOCTH 10 TEOPETUUECKUM JTAHHBIM.

My =t = L) T(/1.47) —— = 314,86
o Ve 1,47-0,0001836Y
o tabi. 17 (1/1,47) =1,33;
20-I'(2/a)-[I W a)]  2:1,47-0,89-[1,33]

D(x) = =200, 68
o Ve 1,47-0,0001836Y14
ft)=o-A-tot.e;
R(t)=e™;
Q(t)=1—e™",
Tabmnua 5.7
ti f(t) R(t) Q)
0 0 1 0
30 0,0012990 0,973 0,027
170 0,0021281 0,706 0,294
310 0,0017208 0,430 0,570
450 0,0011079 0,232 0,768
590 0,0006164 0,114 0,886
730 0,0003065 0,051 0,949
870 0,0001389 0,021 0,979
1010 0,0000580 0,008 0,992
1150 0,0000225 0,003 0,997
1,2
1 * *
e 'I\ //o»——v—
0.6 >{ ——Q()
g 0.4 —m— R(t)
;:é " // \l\'\-\H
_OZ ‘) 200 400 600 800 1000 .1£oo 1400
Bpewms t, yac

Puc. 5.5. I'paduk TeopeTnueckoil 3aBUCMMOCTH BEPOSITHOCTH 0€30TKA3HOM
padoThI M BEPOATHOCTH O0TKAa3a OT BpeMeHH
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Puc. 5.6. I'padpuk TeopeTnyeckoii 3aBUCUMOCTH IUIOTHOCTH pacnpeieaeHust
0TKa30B BO BpeMeHH

KoHTposbHBIE BOIPOCHI

1. Yro Takoe ciaydaiiHasi BeIuYruHA?

2. Kakue coObITUSA SBJISIIOTCS CIIy4ailHBIMU?

3. IlpuBenure mnpuMepbl TUCKPETHBIX CIyYalHBIX BEIUYUH,
paccMaTprUBaEMBbIX B TEOPUHU HAJIEKHOCTH.

4. TlpuBenute mpuMepbl HEMPEPHIBHBIX CIyYalHBIX BEJIWYUH,
paccMaTpUBaEMbIX B TEOPUU HAJIEKHOCTH.

5. Kakoil Bug umeer GyHKIUs pacnpeaesieHus ciydaiiHol Be-
JAYHUHBI?

6. Uro Takoe IJIOTHOCTh pacHpeleNICHUs, MaTEeMaTUYECKOe
OKHMJIaHUE, JUCTIEPCUS] CIy4yalHOW BEJIMYMHBI, CpeAHEE KBaJpaThye-
CKO€ OTKJIOHEHUE, KOA(DPUIIMEeHT Bapualii, KBaHTWIb, MEJIMaHa, MO-
mna?

/. Uto Takoe CTATUCTUUYECKUM psij?

8. Tlopsmok 06pabOTKH CTATUCTUYECKOTO Psija.

9. Urto Takoe cTaTUCTUYECKAsI TUIIOTE3a?

10. st yero mpuMeHsETCsl KpUTepui corjacus?

11. Yro Takoe omnuOKU IMepBOro U BTOPOTo pojaa?
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IIpakTHyeckoe 3ansiTue Ne 6.
PACYET HAAEXKHOCTH CJOXHBIX CUCTEM

Ile.m;: HAay4YUTb CTYIACHTOB OIIPCACIIATHL ITOKA3aTCIIN HAACKHOCTU
O6T>CKTOB, MpCACTABJIAIOIINX CIIOKHBIC CUCTCMBI.

3agaum o0yueHus:

— O3HAaKOMUTbh C METOJIAMU PE3EPBUPOBAHUS;

— TMPUBUTH HABBIKU MTOCTPOCHUS CTPYKTYPHI CII0KHOU CUCTEMBI;

— Hay4MTh PACCUMTHIBATH MOKA3ATENIN HAJAC)KHOCTH CUCTEMBI O€3
pEe3epBUPOBAHMS;

— HaAy4MUTh PACCUUTHIBATH IMOKA3aTEIM HAJIKHOCTH CUCTEMBI C
pEe3epBUPOBAHUEM.

3a11aHm1 N METOINYCCKUEC YKA3aHUS K UX BBIIIOJTHCHHU IO

Pabora CTYACHTA 3aKJIIO49aCTCA B HU3YUCHHUHU MCTOAMUK PCHICHUA
3a1a4, CaMOCTOATCIbHOM PCIICHHUH Ba,Z[aHI/Iﬁ N OTBCTAX Ha IIOCTAaB-
JICHHBIC KOHTPOJIbHBIC BOIIPOCHI.

IIpumep 6.1. Onpenenuts BEPOSITHOCTh O€30TKA3HON paOOThI U
BEPOSITHOCTh OTKAa3a OCHOBHOWM CHUCTEMBI, COCTOSILEH W3 IIATH 3Jie-
MEHTOB, €CJIM BEPOATHOCTU O€30TKa3HOW pabOThI 3JIEMEHTOB pPaBHBI
P1(t)=0,98, P»(t)=0,97, P3(t)=0,99, P4(t)=0,98, Ps(t)=0,96.

Pemienne: BEpoSATHOCTh 0€30TKa3HON paboThl cucTeMbl P.(t)
omnpenaensieM 1o ¢popmyire (3.1):

P.(t) = P1(t)- P5(t)-...- P5(t) = 0,98-0,97-0,99-0,98- 0,96 = 0,885, Be-
postHocTh oTKa3a Qc¢(t) cucremsl onpeaensercs no Gopmyie (3.5):
Q.(t)=1-P.(t)=1-0,885 = 0,115.
Otger: P, (t)=0,885Q, =0,115.

IIpumep 6.2. Onpeaenutsb cpeaHee BpeMsi 0€30TKa3HOU PabOThI
CHCTEMBI, €CJIM CUCTEMa COCTOHUT M3 TPEX DJIEMEHTOB, CpEHEE BpeMs
6e3oTka3HoM paboThl KOoTophiXx paBHBI 400, 200 u 500 yacoB, 3aKOH
pacrpeesieHus] — 3KCIOHECHIINAIbHBIN.

Pemenue: OnpenennmM MHTEHCHBHOCTH OTKAa30B 3JIEMEHTOB I10
bopmye (2.11)
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1 1 1 1

——=—"-=0,0025 1 /uac; - —=—"—"-=0,005{/uac;
M T, 400 " T, 200
1 1
Ag=—=—_—= 0,002/ /uac.
T, 500

HMHTEeHCUBHOCTH OTKa3a CUCTEMEI ompesersieM mo Gopmyre (3.7)
Ae = A+ Ay + A3 =0,0025+ 0,005+ 0,002 = 0,0095 //uac.
HapaboTky 10 oTKa3a cucteMbl paccuuTaeM 1o hopmyse (3.8)
T=_2 L =105,3uac.
A 0,0095
OtBet: T =105,3uac.

IIpumep 6.3. Cucrema COCTOUT M3 TPEX HJIEMEHTOB, BEPOSIT-
HOCTh 0€30TKa3HOW paboThl KOTOphIX B TeueHuH 100 yacoB paBHBI
P1(100) = 0,95; P1(100) = 0,99; P3(100) = 0,97. Haiitu cpenHee Bpems
0€30TKa3HON pabOThl CUCTEMBI, 3aKOH pacHpe/IeTICHUs — SKCITOHEHIIU-
AJIbHBIM.

Pemenne: OnpenenuM BepOSATHOCTh O€30TKAa3HOM pabOThl Cu-
CTEMBI

P(100) = P;(100)P,(100)P5(100) = 0,95-0,99-0,97 = 0,912,
BrIpa3yM HHTEHCUBHOCTH OTKa3a CUCTEMBI U3 popmyisl (3.6)

Ao InP@__In 9312 _ 45595
t 100
Cpennee Bpemsi 0€30TKa3HOM pabOTHI CUCTEMBI OIPEETsIeM 10

dopmyie (3.8)
1 1

" A 0,0092
OtBer: T =1085,6 uac.

T =1085,6 uac.

IIpumep 6.4. Cucrema coctout uz 6000 >1eMEHTOB, CpeaHsA
MHTEHCUBHOCTh OTKA30B KOTOPHIX Acp=3,4-107" 1/9ac. OnpenenuTs Be-
POSITHOCTH 0€30TKa3HOM PabOThI, BEPOSITHOCTh OTKa3a, MJIOTHOCTH Be-
POSITHOCTH BpeMeHHM 0e30TKa3Hoil paboThl 3a Bpems 100 uacos, u
cpeaHee Bpemsi 0€30TKa3HOM PabOThI.

Pemienne: MHTEHCUBHOCTh OTKAa30B CUCTEMBI OIPEIECIAEM IO

bopmyie (3.7)
n
A=Y\ =Nk, =6000-5,4-10" = 3,24-10°°.
i=1
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BepositHocTh 0€30TKa3HOM PabOThl paccuutaeM 1o ¢Gopmylie

(3.6)

P(t) = lﬂl ghit _ g=At _ g-000324-100 _ 79
i=1

BeposTHOCTh 0TKa3a CUCTEMBI
Q(t)=1-P(t)=1-0,72=0,28.
Hapabotka 10 oTKa3a CUCTEMBbI

T_-=_1 308,6 uac.

A 324.10°3
[1510THOCTH BEPOSITHOCTH BpEMEHU 0€30TKa3HON paboThI

-3
f(t)=A-eM = 3,24.1073.¢732410 7100 _ 53,1037 /uqe.

3agaHus 1JI CAMOCTOSITE/ILHOM PadoThI CTYICHTOB

3amaya 6.1. Onpenenuts BEPOSITHOCTh OE30TKa3HOM pabOThI CH-
cTeMbl, cocrosmieid u3 500 3JIeMEHTOB, €CJIM BEPOSTHOCTh O€30TKAa3-
HOU palboThI Ka)XJ0ro 3JIEeMEHTa B T€UeHue BpeMmeHu t paBHa P(t) =
0,998.

3apaua 6.2. BeposrHocth 0€30TKa3HON pabOThI CUCTEMBI, CO-
crosimieil u3 150 paBHOHAJEKHBIX AJIEMEHTOB, B TEUCHUE BpPEeMEHU t
paBHa P¢(t)=0,95. Halitu BeposiTHOCTh 0€30TKa3HOM pabOThI AJIEMEH-
Ta.

3apaya 6.3. biok ynpaBienus cocrouT u3z 5000 3ynemeHTOB,
CpeIHss MHTEHCUBHOCTH OTKA30B KOTOphIX pasHa 2,3-10° 1/uac.
OnpenenuTh BEPOSTHOCTh 0€30TKazHOM paboThl B TeueHun t = 100
4ac U CpeiHee Bpemsi 0€30TKa3HON paboTHI.

3amaya 6.4. CuctemMa COCTOMT M3 MSATH JJIEMEHTOB, CpEaHEe
BpeMs 0e30TkazHOM paboThl KOTOphIX paBHO: T1=104 wyac; T,=200
yac; T3=185 ugac; T4=350 uac; Ts=620 uac. [lokazaTenu pacmpeaene-
Hbl MO SKCHOHEHIMAJILHOMY 3aKkoHy. Omnpenenuth cpeaHee Bpems
0e30TKa3HOM pabOTHI CUCTEMBI.

3apaua 6.5. I[lpubop cocTtout M3 mNATH OJOKOB. BeposTHOCTH
0e30TKa3HOM pPaboThl Kakaoro OJioka B TeueHue BpeMeHu t = 50 yac
paena: P1(50)=0,98; P»(50)=0,99; P3(50)=0,998; P4(50)=0,975;
P5(50)=0,985. CnpaBemiuB AKCIIOHEHIIUAIBHBIA 3aKOH HaJIeKHOCTH.
TpeOyeTcs HailTH cpeHee BpeMs 6€30TKa3HOM paboThI mpudopa.

3amaya 6.6. YcranoBka coctout u3 3000 31€MEHTOB, CpeHss
MHTEHCHBHOCTB OTKa30B KOTOphIX 3,8:10° 1/49ac. Onpenenuts Bepo-
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ATHOCTh OTKa3a yCcTaHOBKM B TeueHnH t = 300 wac u cpemHee BpeMs
0€30TKa3HOU pabOTHI anmapaTyphl.

3amaya 6.7. O0bekT coctout u3z 200000 >71E€MEHTOB, CpeIHSsA
MHTEHCUBHOCTH OTKa30B KOTOPhIX 0,2:10° 1/gac. Onpenenurs Bepo-
ATHOCTh 0€30TKa3HOM pabOThl cucTeMbl B TeueHue 240 4yacoB U cpe-
Hee BpeMs 0€30TKa3HOU padoTHhl.

3amaya 6.8. [IpubGop cocrout u3z 5 y3noB. HanexHOCTh y3/10B
XapaKkTEPU3yeTCsl BEPOSATHOCTHIO O€30TKa3HOM pabOThl B TEUCHUE
Bpemenu {, koropas pasHa. P1(t)=0,98; P,(1)=0,99; P3(t)=0,998;
P4(t)=0,975; Ps5(t)=0,985. Heob6x0aumMo onpeIeinTh BEpOSTHOCTh O€3-
OTKa3HOM paboThI Mpubdopa.

KoHTposbHbIEC BOIIPOCHI

1. JlaiiTe XapaKTEepUCTUKY CJIOKHON CUCTEMBI.

2. Kax paccunThIBalOTCS MOKa3aTeld HAJACKHOCTH CUCTEMBI 0€3
pe3epBUpoBaHus (OCHOBHOM CUCTEMBI)?

3. Yro Takoe pe3epBUpOBaHUE?

4. Kaxkue ucnosib3yroTcsi BUAbI pe3€pBUPOBAHUS?

5. JlaiiTe onpeneneHue U XapakTEpUCTUKY OOLIEMY H MO3JIe-
MEHTHOMY PE€3E€pBUPOBAHHUIO.

6. JlaiiTe onpeneneHue n XapakTEPUCTUKY TOCTOSHHOMY pe3ep-
BUPOBAHUIO U PE3EPBUPOBAHUIO 3AMELLICHUEM.

7. JlaiiTe ompeneneHne U XapaKTEPUCTUKY PE3EPBUPOBAHUIO C
BOCCTaHOBJICHUEM U 0€3 BOCCTAHOBJICHHUS.
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IIpakTHuyeckoe 3aHsiTue Ne /.
OTKA3bI TEXHUYECKUX CUCTEM

IHeab: 0CBOUTH METOJUKY ONpENETICHUsI OTKA30B U MpeeIbHbIX
COCTOSIHUM TEXHUYECKUX CHUCTEM

3axauyu o0OyyeHus:

— O03HAKOMUTh C KPUTEPHUSIMHU OTKA30B M TEXHUUYECKUX COCTOS-
HUIl HepTerazoBoro 06OPy0BaHMS;

— HAY4YUTb BBISBIIATH OCHOBHBIC BUJIbI OTKA30B 000PYI0OBAHNS;

— TMPUBUTH HABBIKK OMPEACICHUS PadOTOCIIOCOOHOCTH OOBEK-
TOB.

3a11aHm1 N METOINYCCKUEC YKA3aHUS K UX BBITIOJTHCHHU IO

Pabora cTyneHTa 3akiioyaercss B W3YYEHUU METOAMK PEUICHUU
3a/71a4, CAMOCTOSITEJIbHOM PEIICHHM 3aJaHWi M OTBETaX Ha MOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOIIPOCHI.

3anayva. [IpoBecTn aHanu3 BUAOB, MOCJIEICTBUN U KPUTHUHOCTU
OTKAa30B 3allOPHOI apMaTyphl.

Ananu3 BUJ0B U nocaeacTBuil otkazoB (ABIIO) — ¢opmanuszo-
BaHHAs, KOHTPOJIUpPYEMas Mpoleaypa KaueCTBEHHOTIO aHaIn3a MPOeK-
Ta, TEXHOJOTMU HM3TOTOBJICHMS, MPABWI IKCILUTyaTalldd M XpaHEHUs,
CHUCTEMBbl TEXHUUYECKOTO OOCIY>KUBAHUSA U PEMOHTA U3JENHs, 3aKJIIO-
Yalolascs B BBIICICHUHM HA HEKOTOPOM YPOBHE pPa3yKpPyMHEHHUS €ro
CTPYKTYpPbl BO3MOXKHBIX (HAOJI0JIJaeMbIX) OTKA30B PA3HOIO BHUJA, B
MPOCIICKUBAHUN TPUYUHHO-CJIC/ICTBEHHBIX CBS3€M, 00yCIIOBIMBaIO-
IIMX HMX BO3HUKHOBEHHE, W BO3MOXKHBIX (HAOJIIOAAEMBIX) MOCIE-
CTBHUM ATUX OTKA30B HA JAHHOM M BBIIIECTOSIIIINX YPOBHSX, a TAKKE —
B KAQUECTBEHHOMW OIICHKE M PaHXUPOBAHUU OTKA30B MO TSIXKECTHU HX
MOCIIEACTBUM. AHaln3 BUAOB, NOCIEACTBUA U KPUTUYHOCTH OTKAa30B
(ABIIKO) — npouenypa ABIIO, nonojiHeHHas OLIEHKaMHU IOKa3arte-
Jiel KpUTUYHOCTH aHAJTU3UPYEMBIX OTKAa30B.

Memoouxa nposederuss ABIIKO:

1.  BBIABISIOT BO3MOKHBIE BUJIBI OTKA30B COCTABHBIX YaCTEH
U W3JCNUs B 1IEJIOM, U3Y4alOoT UX MPUYUHBI, MEXaHU3MbI U YCJIOBHUSA
BO3HUKHOBEHHS U Pa3BUTHS;
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2.  ONpeNensaioT BO3MOKHBIE HEOJIarompusITHBIE ITOCIE-
CTBMsI BOSHUKHOBEHUS BBISIBJICHHBIX OTKA30B, IIPOBOJST KauyeCTBEH-
HBIM aHAJIN3 TSHKECTU TOCJICICTBUI OTKA30B M/WIIM KOJUYECTBEHHYIO
OIICHKY UX KPUTUYHOCTH;

3.  COCTaBIIOT M TEPUOJMYECKH KOPPEKTHUPYIOT IEepeYHU
KPUTUYHBIX 2JIEMEHTOB M TEXHOJOTHUUYECKHUX MPOIIECCOB;

4,  OIEHMBAIOT JOCTATOYHOCTH MPEAYCMOTPEHHBIX CPEACTB U
METOJIOB KOHTPOJIsI paOOTOCIIOCOOHOCTH U AUArHOCTUPOBAHUS U3[IE-
JUW IS CBOCBPEMEHHOTO OOHApY)KCHHUS M JIOKAIM3AIlMA €ro OTKa-
30B, OOOCHOBBIBAIOT HEOOXOJIMMOCTH BBEICHHUS HJOIOJIHUTEIbHBIX
CPE/ICTB M METOJIOB CUTHAJIM3AIIMH, KOHTPOJIS U THarHOCTUPOBAHUS;

5. BbIpabaThIBAIOT MPEIIOKEHNUS U PEKOMEHIAINK 110 BHE-
CEHUIO MU3MEHCHHMM B KOHCTPYKIIMIO M/WJIM TEXHOJIOTHIO M3TOTOBJIE-
HUS U3JICTUS M €r0 COCTaBHBIX YacTeH, HAIpaBJICHHBIC HA CHIDKCHHE
BEPOSTHOCTH W/WIM TSOKECTH IIOCICJICTBHUH OTKA30B, OIICHUBAIOT
3(PeKTUBHOCTh paHee MPOBEACHHBIX 10Pa00TOK;

6.  OICHMBAIOT JOCTATOYHOCTDH MPETYCMOTPEHHBIX B CUCTEME
TEXHOJIOTMYECKOTr0 00CITYKUBAHUSI KOHTPOJIbHO-TUArHOCTUYECKUX U
npoPUIAKTUYECKUX Olepalldid, HAIIPaBJICHHBIX HAa MPEIYNPEKICHUE
OTKAa30B M3/ICJIUN B AKCIUTyaTalluM, BEIPAOATHIBAIOT MPEIOKEHHUS 10
KOPPEKTUPOBKE METOJIOB U MEPUOJUYHOCTH TEXHUYECKOTO OOCIy-
KUBAHUS;

[.  aHaIM3UPYIOT MpaBUJia MOBEACHUS MEpCOHANa B aBapuii-
HBIX CUTYalUsIX, 00YCIOBJICHHBIX BO3MOXHBIMU OTKa3aMU H3IEIHM,
IPEAYCMOTPEHHBIE IKCIUTyaTallUOHHON JOKYMEHTAIlUEH, BhIpadaThI-
BAIOT MPEAJIOKEHUS TT0 UX COBEPIICHCTBOBAHUIO MM BHECEHUIO CO-
OTBETCTBYIOIIMX WM3MEHEHUW B AKCIUTYyaTAlIMOHHYIO JOKYMEHTAIUIO
PU UX OTCYTCTBUU;

8.  MpOBOAAT aHaIW3 BO3MOXHBIX (HAOIIOAAEMBIX) OIIMOOK
nepcoHana Mpu dKCIUTyaTalluu, TEXHHYECKOM OOCITyKUBAaHUU U pe-
MOHTE U3JIETUH, OLEHUBAIOT UX BO3MOXKHBIE TOCJIE/ICTBUS, BhIpada-
THIBAIOT  MPEUIOKEHUSI TO0  COBEPIICHCTBOBAHUIO  YEJIOBEKO-
MalIMHHBIX WUHTEPHENCOB M BBEICHUIO JOMOJHUTEIBHBIX CPEICTB
3aIUThl U3ACNIUA OT OMMOOK MEepCcoHasa, MO0 COBEPIICHCTBOBAHHUIO
MHCTPYKIIUM MO DKCIUTyaTalluM, TEXHUYECKOMY OOCIYXKHUBAHUIO U
PEMOHTY U3AEIUMN.
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MeToanka BbINOJHEHHUSI PAa00THI HA PUMeEpPe AHAJIU3A
0TKA30B IIHMOEPHOI 3aIBUKKH, YCTAHOBJIEHHOM
B razopacrpeae/juTeJILHON cucreMe

1. Ilo HOpMATUBHO-TEXHUYECKOW JOKYMEHTAIIMHU OMpEEs-
€M BHbI OTKA30B U MPEJEIbHBIX COCTOSHHM JUIsl paCCMaTPHUBAEMOTO
00BbEKTA.

Kpurepun npenensHOro COCTOSHHSI M BO3MOXKHBIC BHIBI UX OT-
Ka30B, SABJISIOIIMECS OOITMMHU JIJIl BCEX TUIIOB apMaTyphl, YCTaHABIIM-
BaroTcss CTO I'aznpom 2-4.1-212-2008. K HuM oTHOCSTCS:

—  HaYaJbHas CTaaus HAPYIICHUS IEJIOCTHOCTH KOPIYCHBIX
neranei (razoBas T€Ub);

—  HW3MCHEGHHE TE€OMETPHUYECKUX (OpM ITOBEPXHOCTEH KOp-
MYCHBIX JCTAJCH CBBIIIC JIOMYCTUMBIX KaK CIEACTBHE 3PO3HMOHHOIO U
KOPPO3MOHHOTO  pa3pylIeHUH, NPEHATCTBYIOIMIMX HOPMaJTbHOMY
(G YHKIIMOHUPOBAHUIO apMAaTYPHI.

K BO3MOXXHBIM OTKa3aM, XapaKTEPHBIM JJIsl BCEX THUIIOB apMarty-
PBbI, OTHOCSITCS:

—  1OoTeps repMETUYHOCTH IO OTHOLICHUIO K BHEIIHEH cpefe
M0 KOPIYCHBIM JIETAISIMU, CBSI3aHHAS C pa3pyLICHUEM;

—  1oTeps repMETUYHOCTH IO OTHOIICHHUIO K BHEIIHEU cpefe
M0 MPOKJIAJIOYHBIM COCIUHEHUSIM, YIUIOTHEHHUSIM U B TPYOHOU OOBSI3-
K€;

—  HEBBINOJHEHUE QYHKIHUN «OTKPBITUSA-3aKPBITUSY;

—  1OoTeps repMETUYHOCTH B 3aTBOPE (CBEPX JOMYCTUMBIX
IPEeNiOB, YKa3aHHbBIX B AKCILTyaTallMOHHON JOKYMEHTAIUH ).

Kputepuu 0TKa30B MMOEPHBIX 33 IBUKEK:

1 IToTepst repMETUYHOCTH 10 OTHOIIEHUIO K BHEITHEN CPEE TIO
KOPITYCHBIM JIETAJISIM:

a) paspylieHue, ¢ BLIOpocoM paboueld cpesibl B atMmochepy;

0) pa3pylleHue YITIOTHUTEIbHBIX TOBEPXHOCTEN KOPITYCHBIX
JIieTaje;

B) IOTCHUE, KalelbHasl TeUb.

2 TloTepsi repMETUYHOCTH MO OTHOIICHHUIO K BHEIIHEH Cpefie 1o
CaJIbHUKOBOMY YIIJIOTHEHHIO:

a) pa3pylieHNe calbHUKA, C BEIOpOCOM paboueli cpeibl B aTMO-
chepy;

0) moTepsi TePMETUYHOCTH B CAJIbHUKE, HE YCTpaHUMas TTOATSIK-
KOH.
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3 IloTeps repMETUYHOCTH IO OTHOIICHHUIO K BHEIIIHEH cpefe 1o
HETOJIBUKHBIM COCTUHEHUSM:

a) pa3pylleHUuE YIIOTHUTEILHOTO 3JIEMEHTA;

0) moTepsi TepMETUYHOCTH, YCTPAHUMAS TOATSIKKOM.

4 Tlotepst repMETUYHOCTH B 3aTBOPE CBEPX JOMYCTUMBIX IMPEJIE-
JIOB, YKA3aHHBIX B AKCILTyaTallMOHHON JOKYMEHTAIIUHU.

5 HeBpinosiHeHNE PYHKIIMU «3aKPBITOY.

6 HeBbimonmuenue PyHKIIMHU «OTKPBITO.

Kputepusimu npeaeibHOTO COCTOSIHUS 3aIBUKEK SIBJISIFOTCSL:

— HayajJbHasl CTaJus HAPYUICHUS IETOCTHOCTU KOPIYCHBIX Jie-
Tajiel (MOTeHUE, KanelbHas TeUb);

— JIOCTH)KEHHUE Ha3HAUYCHHBIX MTOKa3aTeNeil;

— pa3pyllieHue OCHOBHOI'O MaTepuayia U CBApPHBIX COCAUHECHUIN
KOPITIYCHBIX JETaJICH;

— M3MEHEHUs] TeOMETPUUECKUX Pa3MEPOB U COCTOSIHUS TTOBEPX-
HOCTEW BHYTPEHHHUX JICTAJICH, B TOM YHCJI€ U KOPITYCHBIX, BIUSIOIIUX
Ha (DYHKIIMOHUPOBAHUE 3aJIBUKEK, B PE3yJIbTaTe€ IPO3UOHHOTO, KOP-
PO3MOHHOIO U KaBUTALIMOHHOTO Pa3pylICHUN;

— TMPEBBILICHUE KPYTSIIEr0 MOMEHTa, HEOOXOAUMOTO JJIsl OT-
KpBITUS (3aKpbITHS) 3aaBUkek Oosiee yeM Ha 10%, mpuBosiiee K
cpabaThiBaHUI0O MY(PT OTpaHUYCHUS] KPYTAIIUX MOMEHTOB 3JIEKTPO-
IpUBOJA.

Kputepuu npeaeinbHOro COCTOSIHUS 3IEKTPONPUBOAOB YKa3aHbI
B HOPMATUBHO-TEXHUYECKON JJOKYMEHTAIIMHU Ha 3JIEKTPOIPUBO/IA.

s oanvHetiuwe2o ananuza 603omem 0OUH U3 KpUumepues omrkasa
WUOEPHOU 3A08UNCKU — NOMEPs 2ePMEeMmUYHOCMU 8 3ameope C8epx
OONYCMUMBIX NPeoesios, VKA3AHHbIX 6 IKCHIYAMAYUOHHOU OOKYMEH-
mayuu 8 pe3yrbmame 2a30abpa3uHO20 U3HOCA YNIAOMHUMETbHBIX NO-
8epxHocmell.

2.  YCTaHOBIIEHHE KaTErOPUHU THKECTH MOCIEIACTBUM OTKA30B

TsKeCTh TTOCIEACTBAM OTKA30B YCTAHABIMBACTCS HA OCHOBE
aHaM3a KaTeropu mo tadmauie /.1.

ITpunumaem kareropuro TskecTH II, Tak kak paccMaTpuBaeMblil BUJL
OTKa3a He MPUBOAUT K 3HAUUTEIILHOMY YyIIepOy MJisi caMmoro o0bheKTa
WJIW T OKPYKAFOIIEW CPEBI.

3.0npenenseM TSHKECTh TTOCIEICTBUN OTKa3a

OmpenenseM TsSHKECTh MOCIIESICTBUM 1Mo Tabauiie 7.2,

42



Tabmuna 7.1

Kareropus T4-
KECTH MTOCTIET-
CTBUM OTKA30B

XapaKTepuCTUKA TAKECTH IOCIEACTBUN OTKA30B

IV

OTka3, KOTOPBI OBICTPO U C BHICOKOW BEPOSITHO-
CTBIO MOXET IOBJIEYb 32 COOOW 3HAYUTEIbHBIN
yiiepO s caMoro oObeKTa W/ WA OKPYKAIOIIEH
cpenbl, THOENb WU TSHKEJIbIE TPABMBbI JIFOJIEH,
CPBIB BBIITOJIHEHHUSI TOCTABIICHHOW 3a/1a4

OTka3, KOTOPBI OBICTPO U C BHICOKOW BEPOSITHO-
CTBIO MOXET IOBJIEYb 32 COOOW 3HAYUTEIbHBIN
yiiep0 11l camoro oObeKTa W/WIK IJIsl OKpYyXkKa-
IOIIEN Cpeapl, CPBIB BBINOJHAEMON 3aJayd, HO
CO37aeT MPEHEOPEKNMO MATYIO YIpO3y KU3HU U
310POBBIO JIIOAEH

OTKa3, KOTOPBIM MOXET MOBJICYb 33/IEPKKY BBbI-
MOJIHEHUS 3a]]1a4M, CHUXKEHHE TOTOBHOCTU U 3(-
(PEeKTUBHOCTH O0OBEKTA, HO HE MPEJCTABISAET
OIIACHOCTHU [UJI OKPYXKAIOLIEH Cpeapl, CcaMoro
00BEKTa U 3/10pOBbSI JIIOIEN

OTtka3, KOTOpPBI MOKET MOBJIEYb CHUKEHHE Ka-
yecTBa (DYHKIIMOHMPOBaHUS OOBEKTa, HO HE
IIPEACTABIISIET OMNACHOCTU JUIA  OKpY’Karouen
Cpelibl, caMOoro 0ObEKTa U 310POBbs JIIOJIEN

Panru orka3os:
A - o0Osi3arenieH yriyOJICHHBIM KOJIMYECTBEHHBIN aHAJIU3 KpH-

TUYHOCTH,

B - ’xenmareneH KOJIUYECTBEHHBIA aHAIN3 KPUTUYHOCTH,
C - MOXHO OTpaHUYUTHCS KAYECTBEHHBIM aHAJIU30M,
D - ananu3 He TpeOyeTcs.

M3HOC 3aTBOpa SBISETCS BEPOSTHBIM OTKA30M, MO3TOMY IS
MIMOEPHBIX 3aJIBIKEK XapaKTepeH paHr A wiu B, mosTomy Heo6Xxo-
UM KOJIMYECTBEHHBIN aHAJIN3 KPUTUIHOCTH.

4, AHann3 KadeCTBEHHOM OIICHKH YaCTOTHI OTKA30B

AHanmm3 Ka4eCTBEHHON OICHKH YaCTOTHI OTKA30B MPOBOJIUTCS B
COOTBETCTBUU C TaOmuIen 7.3.
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Tabmnura 7.2

Martpuna «BeposiTHOCTH 0TKa3a - TSKECTb MOCJAEACTBUIN
ISl paHKUpPoOBaHusi 0TKa30B npu ABITIO

TspxecTh OoCcIeACTBUN
OTkas ¢
Kara- MpeHe-
Kputu- p
ctpodu- . | Hekputu- | 6pexxumo
Oxnmaemas 4acTo- . YyeCKUM "
YyeCKHil YeCKUU MaJIbIMU
Ta BOSHUKHOBEHHUSA OTKa3
OTKa3 oTKa3 (Ka- | IociIel-
(karero-
(kaTero- teropus |l) | cTBusIMU
pus 1)
pus V) (karero-
pus |)
YacTbIl OTKa3 A A A C
BepositHbIl 0TKA3 A A B C
Bo3MOHBIN OTKa3 A B B D
Penkunit otkas A B C D
[IpakTuecku  He- B C C D
BEPOSATHBIN OTKa3
Tabmura 7.3

KadyecTBeHHBIE OLIEHKH YaCTOThI 0TKAa30B

Bunpl oTka- KauecTBeHHOE ONMCaHKue YaCTOThI
30B I10 Ya- JU11 ”HAMBUAYATBHOTO IUISl COBOKYITHOCTH
CTOTE V3IEIINA 1531 (S0507¢
Yacteiii ot1- |BeposarHo yactroe Bo3HukHO- |HaOmromaercs — mo-
Ka3 BEHUE CTOSIHHO
BeposrHbii byner nabmonatbcsa HecKosib- |BeposatHo — yacrtoe
OTKa3 KO pa3 3a CPOK CIy>KObI M3/ie- |BO3HUKHOBEHUE
s
Bo3moxasii  |Bo3smoxxHo oxHo HaOmonenue |HaOmromaercs — He-
OTKa3 JAHHOTO OTKa3a 3a CpPOK |CKOJIBKO pa3
CITY>KOBI
Penxuit  or- |OTkaz  MayloBeposiTeH, HO |BmonHe BO3MOXEH
Ka3 BO3MOKEH XOTs Obl pa3 3a |XoTs Obl OJMH pa3
CPOK CJTyKOBbI
IIpaktruecku |OTKa3 HACTOJBKO MajioBeposi- |(OTKa3z MajaoBepos-
HEBEPOSTHBIN |T€H, YTO BpsiA Ju OyAeT |T€H, HO BO3MOXKEH
OTKa3 HAOMI0IaThCS Take OAWH pa3 |XoTs Obl OJMH pa3
3a CPOK CITY>KObI

44



N3HoC mubepa nmpoucxoauT HECKOIBKO pa3 3a CPOK CIIYKOBI U3-
JIeNHsl, TIO3TOMY JTAaHHBIN BUJ] OTKa3a SIBJSETCS BEPOSTHBIM.

5. Onpenenenune 6aLUIbHBIX OIIEHOK KPUTUYHOCTH OTKA30B

Kputnunocts otkaza C paccuuThIBaIOT Kak npousBeneHue C =
=B1-B2:-B3, Bxojsiiue B KOTOPOE€ COMHOKUTEIN OLICHUBAIOT B Oall-
JIaX ¢ UCIIOJIb30BaHueM taosurl 7.4-7.6.

TabOmuma 7.4
OueHKM BepOSITHOCTEH 0TKA30B B 0asuiax Bl

Bunaer orkazoB mo BeposT- | OxumaeMasi BEpOsIT- OreHka Be-
HOCTH BO3HHUKHOBEHHUSI 3a | HOCTh OTKA30B, OIICHECH- | POSTHOCTHU
BpeMs SKCILTyaTaIuu Has pacyeTOM WM 3KC- | OTKasa B

MEPUMEHTHBIM ITyTEM oayutax Bl
OTKa3 NMpakTUYEeCKUu HEBE- Menee 0,00005 1
pOsITEH
OTka3 MaJoBEpOsITCH Ot 0,00005 mo 0,001 2
OTka3 uMeeT Maylo Bepo- Ot 0,001 o 0,005 3
SATHOCTh, OOYCIIOBJICHHYIO
TOJIBKO TOYHOCTBIO pacuera
YMepeHHass  BEpOATHOCTH Ot 0,005 o 0,001 4
OTKa3a
OTka3bl BO3MOXHBI, HO TIPU Ot 0,001 no 0,005 3)

UCIBITAHUAX WIH B DKC-
IJIyaTallii aHAJOTUYHBIX
W3JIeIni He HaOJI01aIuCh
OTka3el BO3MOKHBI, Ot 0,001 no 0,005 6
HAOTIOMAINCh TPH  HUCIIBI-
TaHUSAX W B DIKCIUTyaTaluu
AHAJIOTUYHBIX U30CIINN

OTKa3bl BIIOJIHE BEPOSTHBI Ot 0,005 1o 0,01 {
Bricokast BepoATHOCTh OT- Or1 0,01 o 0,10 8
Ka30B
BeposiTHBI MOBTOpPHBIE OT- Bbomnee 0,11 10
Kasbl

45



OueHku nmocJaeacTBuil oTKkaszon B2

Tab6mauma 7.5

. OueHka B
Onucanue nociaeACTBUN 0TKa30B
oaiax B2

OTka3 He MPUBOAUT K 3aMETHBIM ITOCJCACTBUSIM, IIO- 1
TPEOUTENIb BEPOSATHO HE OOHAPYKUT HATUYHNE HEUC-
IPaBHOCTH
[TocnencTBus oTKaza HE3HAUYUTENBHBI, HO MOTPEOUTEIND 2-3
MOJKET BBIPA3UTh HEYIOBOJLCTBUE €0 MOSBICHUEM
OTka3 NpUBOJUT K 3aMETHOMY IJIsl MIOTPEOUTENS] CHU- 4-6
KEHUIO IKCIUTyaTAIlMOHHBIX XapaKTEPUCTUK H/UJIH K
HEYI0O0CTBY IPUMEHCHHUS H3EITHS
Bricokasi cTeneHb HEAOBOJILCTBA MOTPEOUTENS, U3/e- 7-8
JUe HE MOXET OBITh HCIIOJIh30BAaHO 10 HA3HAYCHHIO,
HO yTPpO3bI 0€30MIaCHOCTH OTKA3 HE MIPEICTABIISACT
OTtka3 npeacTaBiseT yrpo3y 0€30MacHOCTH JIFOJICH WIN 9-10
OKPYKaIOIIEH CpeIbl

Tabmnura 7.6

OuneHka BepOSITHOCTH 00HAPYKEeHHS 0TKA3a

10 MOCTABKYU M3/1eJus norpeoureno B3

Buasl 0TKa30B 110 BEPOSITHO- BeposTHOCTS 06Hapy- | Ouenka
CTH OGHADYIKEHHS 0 LOCTAB- JKEHUS 0TKa3a, OIICHEH- | BEPOSAT-
- Has PAaCYCTHBIM HJTH HOCTH B
AKCIIEPTHBIM ITyTEM Oamtax
OueHb BBICOKAsT BEPOATHOCTH Bonee 0,95 1
BBISIBIICHHS OTKa3a IpH KOH-
TpoJie, COOpKE, UCITBLITAHUIX
Bricokass BEpOSITHOCTh BBISIB- Ot 0,95 o 0,85 2-3
JICHUS OTKa3za IPH KOHTPOJIES,
cOOpKe, UCITBITAHUSIX
YMepeHHasi BEpOSTHOCTb BBI- Ot 0,85 mo 0,45 4-6
SIBJICHUS OTKa3a MPH KOHTPO-
Je, COOpKe, NCTIBITAHUSAX
Bricokasi BEpoOsSTHOCTH  IIO- Ot 0,45 1o 0,25 7-8
CTaBKHU MOTpeOuTtento aedeKT-
HOT'O M3JICIHs
OueHp BBICOKAs BEPOSTHOCTH Memnee 0,25 9-10
MIOCTaBKH IOTPEOUTEIIO  Jie-
(EeKTHOTO M3/eHs
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Kputnunocts otkaza C=4-(7-8)-1=28-32

(v

Odopmnenue padodero nucta i npoeaeHus ABITO
, TIPEJICTaBJICHHO! B

OdopmiieHre Tpou3BoAUTCS 110 (popme

6.
tabnuue 7.7.

TaOmuma 7.7

dopma padouero jgucra s nposenenus ABIIO

BERALO

o U1
UUELOYAIrO0N ULOMKEL BUdoIorey | — d v
BEBMLO UUELD
-I/IrO0I ULOIKKL (OIMHIXUHD) OIH | BERMLO QUHILrAKI9d QOHHOWAAE204))
- aduAradin o1 UMITRITHINOMD J
BERMLO MMITBEULBIOL U
. 1979d0 UMKALA BXULOOHIBU]]
BUHMKAdeHQO d10179dd U 19000011))
BULOIreW OHE0dA BH ~ ULO0HQO0d01100100Rd BAAL1O[|
R
=
=8 I9INQLOUD UOHIIrdLUIdITddIoed
2 = OHI0dA WOIIKOLOAIII9d BH
o ¥ © | -o0geI ULOOHQOD01100L00kd dUHIMAdeH
5 ©
S
= ongodA wowoeandiewooed en | | eArodir orowsearhexadanr Kda1o[]
AUIBLOW
BERNLO I9HURUAII JI9HXONEOY < Ol I'I'BLOW UMHAAL ndil OMHBEUIIIEH
-€1 Y QWHREUINIBHEN doHguerdorose |
BEBMLO (QUHBOUIIO) Uy on | HALO0HXAOE0II HOHIIOLUHLOLIIA JOHE]
(MUIDIHAD)
~ mwpxudres youdogumm dogreg
BLHOWOIE QUHRIOHOWHR]
(MMIDHA(D) BLHOIWAL'E YO -
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KOHTpOJII)HI)Ie BOIIPOCHI

1. Kakue mpu3HaKu MOJO0KEHBI B OCHOBY KJaCCU(PHUKAIMKU OTKa-
30B?

2. JlaiiTe onpeeneHus MOCTENEHHBIM U BHE3AITHBIM OTKa3aM.

3. IlpuBenure kiaccuduKauo 0TKa30B MO MPUYMHAM BO3HHUK-
HOBEHUSL.

4, Kakue 3aKOHBI HCIIOJIB3YIOTCS JJIsi TTOCTPOSHUSI MOJIEIH II0-
CTEIIEHHBIX OTKa30B?

5. Kakue 3ak0HBI UCTIOJIB3YIOTCS TIPH MMOCTPOSHUN MOJIEI BHE-
3aIIHBIX OTKAa30B?

6. Kakue oTka3bl XapakTepHbI JIJIs eTajield U y3J10B HedTera3o-
BOI'0 000pY10BaHUsI?

7. Kakue ¢u3ndeckue sBICHHS MPUBOJAT B OTKa3aM TEXHUYE-
CKUX CUCTEM?

IIpakTuyeckoe 3ansitue Ne 8.

METOJAbI ITIOBBIHIEHUSA HAAEKHOCTH
TEXHUYECKHUX CUCTEM

IIe.m;: I[MIOJIYUYHUTb HABBIKHM OIPCACIATL MCTOJA ITOBBIIICHHUA
HaJACKHOCTDb TEXHUYECCKOM CUCTEMBI U €r0 XapaKTCPHUCTUKHU.

3axauym o0yueHus:
— O3HAaKOMHUTH C METOJAMH IOBBIIICHUSI HAJIEKHOCTh TEXHUYE-
CKUX CUCTEM;
— TMPUBUATH HABBIKK OMNPEACICHUSA IOKA3aTeIe HaJAeKHOCTU
TEXHUYECKUX CHCTEM C PE3EPBUPOBAHUEM;
— 00y4YuTb JIaBaTh XapaKTEPUCTUKY PA3HOBUIHOCTEHN pe3epBu-
pPOBaHUSI.

3aiaHus U MeTONYECKHE YKA3AHUA K UX BHINOJHECHUIO:
PaboTta cTyneHTa 3akiio4aeTcs B M3YYCHHH METOJIUK PEIICHUs

3aga4, CaMOCTOATCIbHOM PCIICHHUHA BaI[aHI/Iﬁ N OTBC€TAax Ha IIOCTaB-
JICHHBIC KOHTPOJIbHBIC BOIIPOCHI.
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Kpamkue ceedenus uz meopuu

JI71s1 IOBBIIIIEHUS] HAJIG)KHOCTH CUCTEM U AJIEMEHTOB MPUMEHSIIOT
pE3epBUPOBAHUE, OCHOBAHHOE Ha HCMOJIb30BAHUW TOTO WA HHOIO
BU1a U30bITOYHOCTHU. [locimenusisi onpeaesieT caeayommnue pa3HOBU/I -
HOCTH PE3EpBUPOBAHUA: (DYHKYUOHAIbHOE, 8DEMEHHOoe, UHpopmayu-
OHHOE, CMPYKMYPHOe.

B ToM ciydae, ecnu pa3nuyHble CUCTEMbl MJIM YCTPONCTBA BBI-
MNOJHSIOT OJM3KHUE (DYHKIIUM, OCYIIECTBISCTCS (DYHKYUOHANbHOE Pe-
3epBUpoOBaHUE. Takoe pe3epBUPOBAHUE YACTO MPUMEHSIOT IS MHO-
ro)yHKITMOHAJIbHBIX CUCTEM.

Bpemennoe pe3epBUpOBaHUE 3aKIIIOYAETCS B TOM, YTO JIOMyCKa-
€TCsl TepephiB (PYHKIIMOHUPOBAHUSI CUCTEMbl WJIM YCTPOMCTBA HW3-3a
OTKa3a sjeMeHTa. Bo MHOrux ciiydasx BpEeMEHHOE PE3epBUPOBAHME,
o0ecreunBaroIlee HENPEPHIBHOCTh TEXHOJOTMUECKOTO IMpolecca,
OCYILIECTBJISIETCSl 3a CUET BBEJACHUS aKKyMYJUPYIOIIUX €MKOCTEH,
CKJIaJIOB ChIpbs U T0J1y(haOpUKaTOB.

Hnghopmayuonnoe pe3epBUPOBAHUE CBSI3aHO C BO3MOXKHOCTBIO
KOMIIEHCAIlUU MOTEpPU MH(OpMALMU 10 OJHOMY KaHainy WHGpOpMaIu-
eil mo apyromy. Ha OONBIIMHCTBE TEXHOJOTUYECKUX OOBEKTOB, OJia-
rojilaps BHyTPEHHHUM CBS3iM, UMEET MECTO MH(OpMallMOHHAs HU30bI-
TOYHOCTb, KOTOpPAsi 4acTO MCIOJb3YETCS I OLEHKU JTOCTOBEPHOCTH
uHpopMaluu.

JI71s1 TOKanbHBIX CUCTEM HamOoJiee XapaKTEpPHO CTPYKTYPHOE pe-
3epBUpoBaHUE. [[py HCTOIB30BaHUY TTOCIEAHETO MOBBIIIEHUE HAIEHK-
HOCTH JOCTUTAETCS IMMYTEM BBEACHUS JONMOJHUTEIbHBIX 3JIEMEHTOB B
CTPYKTYPY CUCTEMBL.

CmpykmypHoe Pe3epBUPOBAHHUE PA3JCISIIOT Ha 00Iee U MOod3Jie-
MEHTHOE (pa3zienbHoe). B mepBoMm ciydae cuctemMa WM YCTPOMCTBO
pE3EpBUPYETCA B LEIOM, BO BTOPOM PE3EPBUPYIOTCS OTAECIBHBIC AJIE-
MEHTBI W UX TPYIIIHI.

Ecnu pesepBHBIE 371IeMEHTHl (DYHKIITMOHUPYIOT HapaBHE C OCHOB-
HBIMHU, TO UMEET MECTO HArpy>KEHHOE PE3EPBUPOBAHUE.

Ecnu pe3epB BBOAUTCSA B COCTAaB CUCTEMBI MOCIE OTKa3a OCHOB-
HOT'O 3JIEMEHTA, TO UMEET MECTO HEHATPYKEHHOE PE3EPBUPOBAHUE.

IIpu pe3epBUpPOBaHUM 3aMEIICHUEM OJIUH U TOT K€ PE3EPB MO-
KET OBITh WCIIOJB30BAaH JJIA 3aMEHBI JI0OOOTO M3 Psla OJHOTHITHBIX
3JE€MEHTOB. Takoi croco0 pe3epBUPOBAHUS HA3BIBAIOT CKOJIB3SIIHM
WJIU C HEOJHO3HAYHBIM COOTBETCTBHUEM.
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[Ipocreiimum BapuaHTOM pacyeTa HAJEKHOCTH CHUCTEM CO
CTPYKTYPHON H30BITOUHOCTBIO SIBJISIETCSI OIpPEIENICHUE TOKa3aTelieu
0€30TKa3HOCTU CHUCTEM, COJEpKAlIUX PE3EPBUPOBAHHBIE HEBOCCTA-
HABJINBAEMBIC JIEMEHTHI.

IIpumep 8.1. Cucrema cOCTOUT U3 TPEX DIEMEHTOB C PABHOMU
BEPOATHOCTHIO 0€30TKa3HOW paboThl paBHOU 0,9. Onpenenuts Bepo-
ATHOCTU O€30TKa3HOW pabOThl CUCTEMBbI MPU PaA3IMYHBIX BapUAHTaAX
pe3epBUPOBaHMUSL.

Pemienue: a) pacuer nokasaresiel HaJeKHOCTH CUCTEMBI Oe3 pe-
3epBUPOBAHUSL:

BepositHocTh 0€30TKa3HOM pabOThl CUCTEMBI 0O€3 pe3epBUpPOBA-
HUS onpenensiercs mo ¢popmyne (2.1):

P.(t)=R%(t)=0,9° = 0,729,
BepOHTHOCTB OTKAa3a CUCTCMBbI 663 p63€pBI/Ip0BaHHH OHpGJIGJ‘IHGM
o popmyie (2.5)

n
Q.(t) =1-[1P;(t) =1- 0,93 =1- 0,729 = 0,271.
i=1

0) pacuer mokasareneil HaJEKHOCTH CHCTEMBI IpU O0IIEeM pe-
3epBUPOBAHUU:

CTpyKTypHasi cxemMa CUCTEMBI C OOIIMM pe3epBUPOBAHUEM IIO-
Ka3aHa Ha pucyHke 8.1.

Pi1H Pi2H P13

Poi H P22 H P23

P11, P12, P13 — BeposiTHOCTH G€30TKa3HOM paOOTHI AJIEMEHTOB OCHOBHOM CH-
cteMbl; P21, P22, P2z — BeposiTHOCTH G€30TKa3HOM pabOTHI JIEMEHTOB pPe3ePBHOM
CHUCTEMBI

Puc. 8.1. Cxema cucTeMbl ¢ 001IMM pe3epBHPOBaAHHUE

BeposATHOCTh 0TKa3a CUCTEMBI ¢ OOIIUM PE3SPBUPOBAHUEM OIIpE-
nensiercs mo dhopmye (2.6):

Qu(t) = Qoc(t)- Qec(b),
rae  Qoc(t) — BepoSITHOCTH OTKa3a OCHOBHOM CHCTEMBEI;
Qrc(t) — BEpOATHOCTH OTKA3a pE3EPBHOI CHCTEMBEI.
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BeposSTHOCTH OTKa3a OCHOBHOM CHCTEMBI OIPEAENIEM 0 (GOPMY-
ae (2.5)

n
Qoc(t) =1-T1P;(t)=1-0,9® =1- 0,729 = 0,271.
i=1
BeposTHOCTh OTKa3a pe3epBHOU CUCTEMBI paBHA
n
Qpc(t) =1-TTP;(t)=1-0,9° =1- 0,729 = 0,271.
i=1

BCpOSITHOCTB OTKa3a CUCTEMBI:

Qc(t) = Qoc(t)- Qpc(t) = 0,271-0,271 = 0,073.
BeposatHocTh 0€30TKa3HOM CUCTEMBI C OOIIUM PE3EPBUPOBAHUEM
onpexaensieM o gopmyie (2.8)
P.(t)=1-Q.(t)=1-0,073=0,927.
B) pacyeT Mokazarejeil HaJleXKHOCTH CUCTEMBI IPH MO3JIEMEHT-
HOM pPE3EPBUPOBAHUH:

CTpyKTypHasi cXeMa CUCTEMbI C MO3JIEMEHTHBIM PEe3epPBUPOBAHU-
€M MoKa3aHa Ha PUCYHKeE 8.2.

P21 P22 P23
P11, P12, P13 — BeposTHOCTH 6€30TKa3HOM pabOThl OCHOBHBIX AJICMEHTOB;

P21, P22, P23 — BeposTHOCTH 6€30TKa3HOM pabOThI pe3epPBHBIX 2JIEMEHTOB
Puc. 8.2. Cxema cucreMbl ¢ 03JIeMEHTHBIM pe3epBHPOBaHHE

BeposatHocTh 6€30TKa3HOM pabOThl CUCTEMBI C TTOAJIEMEHTHBIM
pe3epBUPOBAHUEM olpeeisemM 1mo dpopmyie (2.6):
Pe(t) = P1121(t) P12 22 (1) P1g_3(1),

rae  Pi1-21(t) — BeposTHOCTH 06€30TKa3HOW pabOThI IPYIIITBI K3 IIEPBO-

IO OCHOBHOT'O M PE3EPBHOTO JJICMEHTOB;

P12-22(t) — BeposTHOCTH 0€30TKa3HOW pabOTHI TPYIIIBI U3 BTOPO-

IO OCHOBHOT'O M PE3EPBHOTO JICMEHTOB;

P13.23(t) — BeposATHOCTH O€30TKa3HOM pabOTHI TPYIIITBI U3 TPEThE-

IO OCHOBHOT'O M PE3EPBHOTO JIEMEHTOB.
Piy p1() =1 (1~ Py3(t))- (1 Py (t)) = 1- (1-0,9) - (1-0,9) =1- 0,01 = 0,99
P1s 0o (1) =1-(1-P1,(1))- (1~ P,y (1)) =1~ (1-0,9) - (1-0,9) =1- 0,01 = 0,99
P13_93(t) =1— (1-P15(1))- (1— Po5(t)) = 1- (1-0,9) - (1-0,9) =1-0,01 = 0,99
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BepositHocTh 0€30TKa3HOW pabOThl CUCTEMBI C MO3JIEMEHTHBIM
PE3EpPBUPOBAHUEM:
Pe(t) = P1121(t)- P1o22(t)- P1323(t) = 0,99-0,99-0,99 = 0,97,
Tak kak BEpOATHOCTU O€30TKa3HOW PabOThI TPYIIN 3JIEMEHTOB
OJIU3KU K €AWHUIIE, MOXHO OBLJIO BOCHOJIB30BAThCA (DOPMYIION st

npUOIHKEHHOro pacyera (2.3): 3

P.(t)=1->[1-P;(t)]=1- ¥ [1-0,99] =1-0,03=0,97.
i=1 i=1
(Be OSITHOCTh OTKa3a OCHOBHOW CHUCTEMBI OlpeaensieM no Gopmy-
ae (2.5
Q.(t)=1-P,(t)=1-0,97 = 0,03.
OTBeTr: M1 cucteMbl 0e€3 pesepBupoBaHus: P (t) = 0,729,
Qc(t) = 0,271; JJTIA CUCTCEMBI C 06IHI/IM PE3CPBUPOBAHNCM

P.(t)=0,927, Q.(t)=0,073; mist CUCTEMBI C MOBIEMEHTHBIM pe3ep-

BupoBanuem: P, (t)=0,97, Q. (t)=0,03. Takum 06pazom, Makcu-

MaJIbHasl HAJACKHOCTb AOCTHUIACTCs IIPU ITO3JICMCHTHOM PC3CPBUPOBA-
HHU.

3amaHus 10151 CAMOCTOATEIbHON PadoOTHI CTYJACHTOB

3agaua 8.1. Cucrtema COCTOUT M3 YETHIPEX DJIEMEHTOB, UMEIO-
IUX MHTEHCUBHOCTH OTKAa30B paBHyIO A1 = 2,7-107 1/gac, A, = 3,2-10-
" 1/4ac, A3 = 2,1:107 1/uac, A = 4,3-107" 1/uac. U306pasuts CTpyK-
TYPHYIO CXEMY CUCTEMBI U ONPEACIUTh BEPOSTHOCTh 0€30TKa3HOM pa-
OOTHI U BEPOATHOCTh OTKa3a B TeueHue 60 yacoB mpu 00IIeM pesep-
BUPOBAHUU CHUCTEMBI.

3amaya 8.2. OnpenenuTh KOJIUYECTBO PABHOHAICKHBIX PE3EPB-
HBIX AJIEMEHTOB C BEPOSTHOCTHIO Oe30TKa3HOM paboThl Pi(t)=0,9, He-
00XOIUMBIX JJIsi TOT0, YTOOBI 00ECTIEYUTh BEPOSATHOCTh O€30TKa3HOM
paboTeI cucTeMbl paBHYyIO Pc(t)=0,99.

3agaua 8.3. Cucrtema COCTOUT M3 YETHIPEX DJIEMEHTOB, UMEIO-
IUX MHTEHCUBHOCTH OTKAa30B paBHyIo A1 = 2,7-107 1/gac, A, = 3,2-10-
" 1/aac, A3 = 2,1-:107 1/uac, Ay = 4,3-107" 1/uac. U306pa3utrs CTpyK-
TYPHYIO CXEMYy CHUCTEMBI U OIPEACIUTh BEPOSTHOCTh OE30TKA3HOM pa-
OOTHI M BEPOIATHOCTh OTKa3a B TeueHHe 6(0) 4acoB MpPH MOJIEMECHTHOM
PE3ePBUPOBAHUH CHCTEMBI.

3agaua 8.4. CucteMa COCTOUT U3 TPEX AJIEMEHTOB C BEPOSTHO-
cThI0 Oe30TKa3HOU padoTel paBHoi P1(t)=0,9, P2(1)=0,92, Pi(t)=0,87.
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Onpenenuth BEPOSITHOCTU O€30TKA3HON pPadOThl CUCTEMBI NPH pas-
JMYHBIX BapUAHTAX PE3CPBUPOBAHMUSL.

3agaya 8.5. OnpenenuTs KOJUYECTBO PE3EPBHBIX IJIEMEHTOB C
BEPOSATHOCTHIO OTKa3za paBHOU 0,05, st TOro, 4ToObl BEPOSITHOCTH
0e30Tka3HO# paboThI cucTeMbl ObuTa paBHa Pc(1)=0,999.

3amaya 8.6. Crucrema COCTOUT U3 TPEX DIEMEHTOB C BEPOSTHO-
CThIO Oe30TKa3HOM pabotel paBHOU P1(1)=0,9, P2(1)=0,92, P5(t)=0,87.
Onpenenuts BpeMsi 0€30TKa3HOW pabOThl CUCTEMBI MPU OOLIEM pe-
3epBUPOBAHUHU.

3amaya 8.7. Cucrema COCTOUT U3 TPEX DIEMEHTOB C BEPOSATHO-
CThI0 Oe30TKa3HOM pabotel paBHOU P1(1)=0,9, P2(1)=0,92, P5(t)=0,87.
Onpenenuts BpeMsa O€30TKa3HOW pabOThl CHUCTEMBI MPH MOSJIEMEHT-
HOM PE3E€pPBUPOBAHUH.

3agaua 8.8. Cucrtema cOCTOMT U3 OJHOTO 3JIEMEHTA C BEPOSITHO-
CThIO 0€30TKa3HOM paboThl paBHOU 0,93, pe3epBHBIN PJIEMEHT UMEET
BEpOSATHOCTh Oe30TkazHou pabotel 0,95. Ompenenutrh BEPOSTHOCTH
0€30TKa3HOU pabOThl CUCTEMBI MTOCJE 3aMEIICHUSI OCHOBHOT'O AJIEMEH-
Ta pe3epBHBIM, CAENIATh BHIBO/.

IIpakTuyeckoe 3ansitue Ne 9.
NJIAHUPOBAHUE UCHIBITAHUN HA HAJIEXKHOCTbD

HCJII)! IMIOJIYUHUTh HABBIKHU IINIAHHUPOBAHMUA WCHBITAHUN Ha HaaCXK-
HOCTb.

3amaum o0yueHus:

— O03HAKOMHUTH C BUJIAMU UCIIBITAHUN HA HAJCKHOCTD;

— TMPUBUTH HABBIKU Pa3paOOTKH IJIaHa MPOBEACHUS UCTIBITAHUN
Ha HAJICKHOCTh;

— Hay4yuTbh 00pabaThIBaTh PE3yabTAThl UCIIBITAHUN.

3aiaHus 1 MeTOMUYECKHE YKA3AHUA K UX BbINOJHEHHU IO
PabGora cTymeHTa 3akiaioyaeTcs B WM3YYEHHUU METOAUK PEIICHUHU

3aga4, CaMOCTOATCIbHOM PCIICHHUHA BaI[aHI/Iﬁ N OTBC€Tax Ha II0CTaB-
JICHHBIC KOHTPOJIbHBIC BOIIPOCHI.
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Ipumep 9.1. OnpeaeauTy YUCIO U3ACIUNA, KOTOPOE HEOOXOIU-
MO TIOCTABUTh HA UCTIBITAHUS WM MOJYYUTh YUCJIO OTKA30B B MPOIIEC-
C€ MCIBITAHUM, YTOOBI MOJATBEPAUTH OLIEHKH IMapaMeTPOB, COOTBET-
CTBYIOIIIME TPEOOBAHUSI TEXHUYECKOrO 3ajaHusi. VIcXomHble HaHHBIE
U TUTaHUpoBaHus uctbitanuii: a=0,2; f=0,1; To=200 u,; To/T1=1,9.
OKCMOHEHIIMAJIbHBIN 3aKOH paclpeiesieHUs HapaOOTKU 17151 (PUKCUPO-
BaHHOTO 00BEMA.

Pemenue.

ITo 3nauennto To/T1=1,9 m3 TabmuiBl A y>-paclpeneieHus u
3alaHHBIM 3HaueHusM o=0,2; p=0,1 Haxogum y;,=1631; yxZ, =308;
2n=22. CnenoBarenbHO, 00beM BbIOOpKH paBeH N=11.

Ecnu B pe3ynbTaTe UCNBITAHUN 1O MOSIBICHUS OJWHHAAIATOTO
OTKa3a MOJIyYEHHOE OIBITHOE 3HaYeHHE HapaOOTKH 110 OTKaza t yno-

BJICTBOPACT YCJIOBHIO
TOX(Z) 1(22) 200-16,31

t> =148y,

22 22

TO HAJEKHOCTh MPOBEPSIEMOIN MAPTUU U3EIUNA COOTBETCTBYET
TpeboBanusimM T3. OTcroa cymmapHoe BpeMsl UCIIBITAHUN JTOJKHO
OBITH PABHO:

S, =tn =148-11=16284.

IIpumep 9.2. OnpenenuTs YUCIO HACOCHBIX arperaroB Mo Tu/I-
pOpa3phIBy IJIaCTa U CYMMapHbIH 00bEM HCHBITAaHUN, TPUHUMAs BO
BHMMAaHUE, YTO OTKa3bl BO BpeMsI UCTIBITAHUI 3a Bpems t He Jomycka-
10TCA. VIcXoaHble JaHHbBIE IS IUIAHUPOBAHUS UcObITaHu: a=0,1; t=3
y; To=600 u. DKCIIOHEHIIMAILHBIN 3aKOH paclpe/iesieHns] HapaOOTKH
1UTs1 PUKCUPOBAHHOTO 00bEMA.

Pemrenue.

Brruncrnsiem 00beM BEIOOPKH (YKCIIO arperaTon)

. To[ln(1-o) 600
t 3

CrnenoBatenbHO, 00beM BbIOOpPKH N=21. OTcroga cymmapHoOe

BpEMsI UCITBITAHUHN 0€3 0TKA30B JIOJKHO OBITH
S,=tn=21-3=634

[TonyyeHHoe cymmapHoe BpeMsi paboThl 0€3 OTKa30B MOXKET
OBITH OTPAOOTAHO OJHUM HJIM HECKOJIBKUMH arperaTaMu.

Hpumep 9.3. Onpenenute B MPOLECCE UCTIBITAHUN YUCIIO OTKA-
30B HACOCHBIX arperatoB IO TUIPOPA3PBIBY IUIaCTa M CyMMapHBIM
00bEM UCIBITAHUN TSI TIOTYYEHHUs OIIEHOK MapaMeTpoB, COOTBET-

In(0,9)| =21.
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CTBYIOIIMX TPEOOBAHMUSIM TEXHHYECKOTrO 3ajiaHusi. VICXO/IHbIE TaHHBIE
JUIsl TIaHUpoBaHus uctibitanuil: a=£=0,1;, T1=600 u; To=800 u. Dxc-
MOHEHIIMAJIbHBINA 3aKOH paclpeiesieHUs HapaOOTKu JJis1 (GPUKCUPOBAH-
HOTo 00beMa.

Pemenue.
ITo 3nayennro To/71=1,33 w3 Tabmuubl I y2-pacupeacacHus 1

3aJJaHHBIM  3HadYeHUsIM a=0,1; f=0,1 HaxoauM X(2),1:172,42§

X(2),9 =128,16; 2n=150. CnenoBarenpHo, 00beM BBIOOPKH (YHCIIO OT-

Ka30B) paBeH N=75.
OnpenensieM ONbITHOE 3HaUeHHE HApaOOTKU Ha OTKa3:

T 60017242

2n 150
OTcroga cymMMapHO€ BpeMs HWCHBITAaHUN ISl TOATBEPKIICHUS
MUHHUMaJbHOW HapaboTku 10 otkaza 71=600 v mpu ywuciie OTKa30B
N=75 NOJKHO OBITH PABHO

S, =tn =75-689,68 = 517254.

= 689,684.

KoHTpoJbHBIE BONIPOCHI

Kakue cyiecTBytoT BUbl UCITBITAHUI HA HAJIEKHOCTD?
[IpuBeauTe 1ETb ONPEAETUTENBHBIX UCTIBITAHUN.
Kakre 0cOOEHHOCTH UMEIOT KOHTPOJIbHBIEC UCTIHITAHUS ?

4. Kakue TpUHUMUIBI MCIOJB3YIOTCS TMPU TPOCKTUPOBAHUU
YCKOPEHHBIX UCITBITAHH?

5. JlaliTe xapakTepUCTUKY MPOBEACHHUS COKpAIECHHBIX U (op-
CHUPOBAHHBIX HUCIIBITAHUM.

6. B kakux ciydasx MPUMEHSIIOTCS CIECIHUAJIbHBIC BUJIbI HCIIbI-
TaHWI HA HAJIEKHOCTh?

/. B 4em 0cOOEHHOCTb MPOBEICHUS UCIIBITAHUNA Ha HAJEKHOCTh
pU OTKa3ax BCJIEICTBUE U3HOCA?

W=
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