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IpakTn4yeckoe 3ansaTue Ne 1.

OIIPEJIEJIEHUE EJUHUYHBIX
MMOKA3ATEJIEX HAJIEXKHOCTH
HEBOCCTAHABJ/IUBAEMbBIX OFBEKTOB

Hesb: HAYyYUTH CTYIEHTOB ONPEAEIAThH OKa3aTeau 0€30TKa3HO-
CTH T10 CTATUCTUYECKUM JJAHHBIM

3anayu o0yueHmus:
03HAKOMMTH C ITOKa3aTeIsIMU 0€30TKa3HOCTH M OCHOBHBIMU
METOJaMU UX ONPEACTICHMUS;
MPUBHUTH HABBIKU OTpE/IeTICHNS TTOKa3aTesie 0€30TKa3HOCTH
HEBOCCTAHABJIMBAEMBIX OOBCKTOB;
00y4YMTh J1aBaTh XapaKTEPUCTUKY HAXOJAUMBIX ITOKa3aTeeu

0E€30TKA3HOCTH.

33I[aHI/Iﬂ U MECTOANYECCKUEC YKA3AHUA K UX BbINNOJHCHUIO:

PaboTa cTyneHTa 3aKkir04aeTcs B M3YYEHUU METOAMK PEIICHUH
3a7a4, CaMOCTOSITEIbHOM PEUNICHUM 33aJaHUM U OTBETAX HA IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOTTPOCHI.

IIpumep 1.1. Ha npomeiciioBble ucnibITaHus octasieHo 60 Oy-
poBbIX Jebenok. Mcnpitanus npoBoauiuck B Teuenue 2000 yacos. B
X0J/I€ UCHIBITAaHUI OTKa3zaiao 6 OypoBBIX jeOenok. OnpeaenuTb CTaTh-
CTUYECKYIO OILEHKY BEpPOSITHOCTH O€30TKAa3HOW padOThl M3JEIUN 3a
Bpems 2000 yacos.

Pemenme.

Beposmnuocme 6e3zomkasnou pabomsr R(t1, t2) — BEpOSITHOCTH
BBITIOJIHATH TPEOyeMyr0 (YHKIIMIO IMPU JAHHBIX YCIOBUSIX B MHTEPBA-
Jie BpEMEHH (71, t2). BEposSTHOCTH 0€30TKa3HOM pabOThI OIIpeaesIeTCs
B TPEIOI0KEHNH, YTO B Hauaje MHTEepBaJia BpeMeHU (MOMEHT Hava-
Jla UCYUCJICHHUSI HApaOOTKM) U3JIEINe HaXOJUTCI B pabOTOCIIOCOOHOM

COCTOSIHUU.
Cratuctrueckas OLIEHKAa BEPOSITHOCTU OE€30TKa3HOM padoThI

omnpeaensiercs no Gopmyie ~ nt
Rtl ,
N



rae N — 4ucio oObEeKTOB, paOOTOCIIOCOOHBIX B HaYaJIbHBI MOMEHT
BPEMCHH,

n(t) — 9uciao oObEKTOB, OTKa3aBIIMX Ha oTpe3ke ot 0 1o t.
[loacraBnsieM ucxoanwie ganubie B popmyy (1.1)

Rtl 1 09, ~
N 60

Oteet. BeposiTHOCTh Oe30TKa3HOM paboThl R t 0,9. Beposr-
HOCTb 0€30TKa3HOW Pa0OTHI SIBISETCS:

- IOKa3aTesieM 0€30TKa3HOCTH;

- €IMHUYHBIM, TaK KaK XapaKTepU3yeT TOJIbKO OJIHO CBOMCTB —
0€30TKa3HOCTD;

- 3KCIEPUMEHTAIIBHBIM, TaK KaK ONpPEAEIIIeTCs 10 Pe3yJibTaTaM
HWCHOBITAHUM;

- TPYHNIOBBIM, TaK KaK XapaKTepu3yeT HaJEKHOCTh MapTHUH U3-
JIETAN.

ITpumep 1.2. Ha npombICiIOBBIE UCTIBITAHUA MOCTaBIeHO 60 Oy-
poBbix JieOenok. Mcnbitanust npoBoauiuch B TedeHue 2000 dacos.
3aduKcupoBaHbl OTKa3bl OYPOBBIX JIEOETOK B MOMEHTHI BPEMEHHU 1 =
1210 u; £2 =480 u; 3 =900 u ; £+ =700 u; t5 = 1900 u; ts = 1100 u;
ocTalibHble OypoOBbIe JieOeqKN HEe OTKazanu. HailTu cratucTudeckyro
OLICHKY CPEJIHET0 3HaYeHUsI HapaOOTKH J0 MEePBOro OTKa3a.

Pemenue:

Cpennss HapaOOTKa 10 IEPBOTO OTKA3a — 3TO MATEMATHYECKOE
O’KMJIaHK€e HapaOOTKH MO MEePBOro OTKa3a.

CpeaHss HapaboTKa [0 NepBOro 0TKasa Mo CTaTUCTUYECKUM

nanHeiM1 ompenensercaN] mo gpopmyiie

ot 1210
0 Wilig0 480 900 700 1900 1100 2000 54

1904,834y & 19054

OtBet: Cpenusst HapaboTKa J10 riepBoro otka3 7o = 1905 u,
Cpennsist HapaOOTKa J0 MEPBOTO OTKa3a SIBISETCS:

- ToKa3aresieM 0€30TKa3HOCTH;

- €IMHUYHBIM, TaK KaK XapaKTE€pPU3YyET TOJIbKO OJHO CBOMCTB —
0E30TKa3HOCTD;

- IKCIIEPUMEHTAIBHBIM, TaK KaK OMPEAEISAETCS MO pe3yibTaTam

HWCHOBITAHUM;



- TPYNIOBBIM, TaK KaK XapaKTEPU3yEeT HANCKHOCTh TAPTUU U3-
TEITNH.

IIpumep 1.3. Ha ucnertanus nocraBuwin 200 uzgenuii. 3a 100
4acoB paboOThl OoTKazano 25 uzaenuil. 3a nociuenyronme 10 gacoB oT-
Kazano euie 7 mzgenun. OnpenenuTh CTaTUCTUYECKYHO OLIEHKY BEPO-
ATHOCTU O€30TKa3HOM pabOThl U BEPOSTHOCTH OTKa3a Ha MOMEHTBI
Bpemenu t1 = 100 y u 2 = 110 y, OneHKY IVIOTHOCTH pacIpeaeIeHus
OTKa30B U MHTEHCHUBHOCTHU OTKAa30B B MIPOMEKYTKE BPEMEHHU MEXIY 1
=100y u2=110 u.

Pemenne. CTaTUCTUYECKYIO OIIEHKY BEPOSTHOCTH 0€30TKa3HOU

paboThl Ha MOMEHT BpeMenHu #; = 100 u onpeaensieM o dhopmyiie:

nl00 25
1 0875 ;

N 200
OrnpenenseM KOIUYECTBO OTKA3aBIINUX U3CTUNA HA MOMEHT
Bpemenu 2= 110 y

nll10 nl00 n 257  32u30.

U BEPOSITHOCTh O€30TKa3HOM pabOThl HA MOMEHT BpemeHu £2 = 110 u
nl10 32
| - 0,84 .
N 200
CrartucTudeckas OlleHKa BEpOSTHOCTH OTKa3a Ha COOTBETCTBY-
IOIIIME MOMEHTBI BpeMEHHU ornpeenseTcs 1mo dopmyie (1.2)

R 100 1

R 110 1

~n100 25
Q100 N — 0,125,
11
~ a0 20
Q110 3 0,16.
N 200
Cb HJ’IO’I(“HOC)TB pacnpcaciICHHUA OTKAa30B BO BPCMCHHU OIIPCACIISACM 110
opmyiJe (1.3 7
110 0,0035 .
f110 -
N 200 10

O11eHKy MHTEHCUBHOCTH OTKAa30B MOHO OINpPEIETUTh 10 (op-
myze (1.4)

110 nll0 ! 0,00417 1/u.

N 200 3210

nl10 R Q 100
t




~

OTtBer: . 0,875; ~ 0,84; ~ 0,125;

~ ~

Q 0.1 f 110 0,0035  1/u; 110 0,00417 1/u. JlanHbIe
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- TIOKa3zaTeNsIMU 0€30TKa3HOCTH,

- €IMHUYHBIMH, TaK KaK XapaKTepU3yIOT TOIbLKO OJJHO CBOMCTB —
0€30TKAa3HOCTD;

- JKCIIEPUMEHTAIBHBIMU, TaK KaK OMPECIISIFOTCS 10 Pe3ybTa-
TaM UCHBITaHUMH;

- TPYNIIOBBIMM, TaK KaK XapaKTEPHU3YIOT HAAEKHOCTh NTapTUH

U3 JICIIUH.
3aoanus 014 camocmoameibHoll padoomaol

3agaua 1.1. Ha ncoeiranue nocrasiaeHo 200 OJHOTHUITHBIX U31€-
auii. 3a 2000 4 otkazano 50 mzpenui. 3a nmocneayromue 100 gacos
oTkazaio eni€ 5 uzaenuil. TpeGyeTcs onpenenuTh:

1. CTaTUCTUYECKYIO OLICHKY BEPOSTHOCTH 0€30TKa3HOM pabOThI
3a BpeMs padoThl ¢ = 2000 uac u t- = 2100 uac;

2. CTaTUCTUYECKYIO OIIEHKY BEPOSITHOCTH OTKa3a 3a Bpems pado-
ThI {1 = 2000 yac u - = 2100 uwac;

3. OIIEHKY TIJIOTHOCTH pacrpe/ieIieHUs] 0TKa30B U MHTEHCUBHOCTHU
OTKa30B B MpoMexyTKe BpemeHu Mexay ¢ = 2000 uac u t2 = 2100 uac.

3agaua 1.2. Ha ucnoerranne nocrtasieHo 100 oqHOTHIIHEBIX U3/€-
muii. 3a 4000 gacoB paboThl oTkazano 50 mzaenuii. Onpenenurs cTa-
TUCTUYECKHUE OLICHKU BEPOSATHOCTU 0€30TKa3HON pabOThl U BEPOSTHO-
CTH O0TKa3a 3a Bpemsi padbotsl 4000 yacos.

3agaua 1.3. Ha ucnoerranne nocrasieHo 100 oqHOTHIIHEIX M3/€-
muii. 3a 4000 gyacoB paboThl oTKazano 50 uzaenuil. 3a MocaeayIomue
50 gacoB eme 5 m3genui. JlaTh OLUEHKY IUIOTHOCTH PAaCIHpEICIICHHS
OTKa30B U UHTEHCUBHOCTH OTKA30B B IIPOMEKYTKE BPEMEHU MEKTY 1
= 4000 uac u t2 = 4050 uac.

3apava 1.4. B reuenune 500 gacoB padotsl u3 20 OypoBBIX HACO-
coB oTKazayo 2. 3a untepBai BpeMeHu 500 — 520 yacoB oTkazan emie
oJIMH OypoBOI Hacoc. J[aTh OIEHKY IJIOTHOCTH pacIpeieICHUs OTKa-
30B 1 UHTEHCUBHOCTH OTKA30B B IPOMEKYTKE BPEMEHU MEXKY ¢/ =
500 yac u t> = 520 uac.

3agaya 1.5. Ha ucneiranue mocraBieHo 2000 moAgmMmHUKOB
kaueHus. 3a nepsbie 3000 yacoB orkazano 80 m3menumii. 3a UHTEPBAI
Bpemenn 3000 — 4000 gacoB oTkazano emie S0 noAmMnHUKoB. TpeOy-
€TCSI OTPEICIINTh CTATUCTUYECKYIO OIIEHKY BEPOATHOCTH 0€30TKa3HOU
paboTsl 3a Bpemst 4000 vacos.

10



3agaua 1.6. B reuenue 500 yacoB paboTsl u3 20 OypoBbIX
HACcO-COB OTKazano 2. 3a uarepsain BpemeHnu 500 — 520 gacon
OTKazaJ elie oAuH OypoBoi Hacoc. TpedyeTcs onpeaeauThb
CTaTUCTUYECKYIO OLIEHKY BEPOSTHOCTH OTKa3a 3a BpeMs 520 4acos.

3agaua 1.7. Ha ucneitanne nocrtasieHo 600 uznenuii. 3a Bpems
1200 gyacoB BbIILIO U3 CTPOs 125 mITyK m3aenuu. 3a NOCHENYIOMINN
uatepBas BpemeHnu 1200 — 1250 gacoB BeIILIO U3 cTpos enie 13 uzne-
nuii. HeoO6Xoaumo ompeaennuTh CTaTUCTUYECKYIO OLIEHKY BEpOSITHO-
CTH 0€30TKa3HON PabOTHl M BEPOATHOCTU OTKa3a 3a BpeMs padOThI ¢/ =
1200 uac u t: = 1250 uac; olleHKy IJIOTHOCTH Paclpeiei€HUs] OTKA30B
Y MHTCHCUBHOCTH OTKA30B B IIPOMEXYTKE BpeMeHU Mexay £ = 1200
yac u t2= 1250 uac.

3agaua 1.8. Ha ucnreitanue nmocrasieHo 10 OQHOTUOHBIX M3.€-
muit. [lomydeHsl cienyrolue 3Ha4eHUs BpeMeHU 0e30TKa3HOMl pado-
ToI: t1 = 580 uyac; t2 = 720 gac; t3 = 860 4gac; t+ = 550 gac; ts = 780 uac;
te = 830 yac; t7 = 910 yac; ts = 850 uyac; to = 840 ugac; tio = 750 yac.
OnpenenuTh CTaTUCTHYECKYIO OLIEHKY CpEIHEero BpeMEeHU Oe30TKa3-
HOM pabOThI U3IETIHS.

KoHTpoJsibHBbIE BONIPOCHI

1. Yto Takoe 0€30TKa3HOCTE?

2. Kakue nmokasaTean HaJIC)KHOCTH SIBJISIIOTCS ITOKa3aTeJIIMHU
0e30TKa3HOCTH?

3. Uto Takoe BEpPOSITHOCTh 0€30TKa3HON Pa0OThI?

4. Yto Takoe BEpOATHOCTh OTKa3a?

5. Kak onpenensitorcsi CTaTUCTUYECKUE OLICHKU BEPOSITHOCTH
0€30TKa3HOM pabOTHI U BEPOSITHOCTH OTKa3a?

6. Kak onpenensiercs mIOTHOCTh pacnpeacicHuss HapaboTKu?

7. UTo TaKko€ MHTEHCUBHOCTH OTKA30B?

8. KpuBast 3aBUCMMOCTH MHTEHCUBHOCTH OTKa3a BO BPEMEHH.

9. JlaifTe onpenaeneHue cpeaHe HapaboTKU 10 0TKa3a U Cpe/l-

HEel HapabOTKHU 10 MEPBOro OTKa3a.



IIpakTn4yeckoe 3ansaTue Ne 2.

OIIPEJEJIEHUE MOKA3ATEJIEA BE3OTKA3ZHOCTH
HEBOCCTAHABJIUBAEMbBIX OBBEKTOB
IHO CTATUCTHYECKHUM JAHHBIM

eab: HAy4YUTh CTYJEHTOB ONPEIECTAThH TOKa3aTean 0€30TKa3HO-
CTH MO CTAaTUCTUYECKUM JaHHBIM

3agaum o0OyueHmus:

O3HAKOMHUTH C METOJMKON OmpeAeseHus Mmokaszarenend 0e30T-
Ka3HOCTH MO CTATUCTUYECKUM JIaHHBIM Ha OTMPEICTICHHOM MPOMEKYT-
K€ BPEMECHU;

MPUBUTH HABBIKU MOCTPOCHHUS 3aBUCUMOCTEN MOKa3aTenei
0€30TKa3HOCTH BO BPEMEHU;

OOyYHUTh 1aBaTh XapaKTEPUCTUKY HAXOJAUMBIX MOKa3aTeaen

0E€30TKA3HOCTH.

3aI[aHI/IH U METOAUYECCKHE YKA3AHUA K HX BbBINNOJTHCHHUIO

Ha ocHoBe mpeacTaBieHHBIX CTAaTUCTUYECKUX JTAHHBIX MPOBECTU
pacyeT M aHAJIM3 MOKa3aTeyiell HaJle)KHOCTH CEPUH HEBOCCTAaHABJIMBA-
€MBbIX 0OBEKTOB.

IIpumep BHINOJHEHUS 3aJaHUS

Hcxoanble n1annble: Yuciao u3aeani, NOCTaBJICHHBIX Ha HMCIHBI-
tanue, N = 1000 uznenuii. Mcnweitanuss npoBoastcs B TeueHue 100
yacoB. Kaxpie CTO 4acoB onmpeensjioch KOJIUYECTBO OTKA30B U3E-
nauii. Pe3ynpTarhl HCTIBITAHUM MIpeIcTaBICHbI B Tabmuie 2.1.

3ananmue:

1. HaliTu cTaTUCTHYECKYIO OLIEHKY PaCIpeNeIIeHUs] BEPOSITHO-
cteit oTkaza Q(t) u 6e30TkazHOM paboThl R(t) BO BpeMeHwM.

2. Haiitu n3MeHeHue II0THOCTH BEPOSITHOCTH 0TKa30B f(t) u
WHTEHCUBHOCTH OTKa30B A(t) O BpeMeHHU.

3. Pe3ynbraThl pacuera oTpa3uTh Ha rpadukax.

Pemenue.

1. OmnpexgensieM KOJIMYECTBO PaOOTOCTIOCOOHBIX U3JETUN HA

KOHEIl KaXJA0ro nepuoja mno ¢popmyJie:
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Nt Nnt

2. Onpepensiem CTaTUCTUYECKYIO OLLEHKY BEPOATHOCTU 6e3-
OTKa3HOU pa6OTI>I Ha KOHCI] K&)KI[OI:_O nepunoaa 1o (bOpMYJ'IC
1 Nt
Rt .
N N

3. OmnpenensemM KOJIMYECTBO OTKA3ABUIMX JIETAIEH HApACTa-
IOIIMM MUTOTOM Ha KOHEL KaXI0ro nepuoja no Gopmye

ntj; nt nt.

4. OnpenensieM CTaTUCTUYECKYIO OIIEHKY BEPOSTHOCTH OTKa-3a HA KOHEI]
KaXXJ10ro nepuojia rno hopmye

~ r_lt
Qt
N
5. OmnpenenseM CTaTUCTUYECKYIO OLIEHKY TUIOTHOCTH BEPOSIT-
HOCTH OTKa30B 1o (GopMmyie

nt
Nt
6.
MyJIe Omnpenensem 3Ha4eHNE MHTCHCUBHOCTH OTKa30B 10 (pop-
t nt
N
nt

t

7. PesynpTaThl pacdeTa s yI00CTBa CBOJIUM B Taduity 2.1
8.  Ilo maHHBIM pacueTa CTpoUM I'padUKHU 3aBUCUMOCTH pac-

YETHBIX BEJIMYMH MO BpeMeHH (pUCYHKHU 2.1 - 2.3)

1 ]
$ * o [ ]
0,8 ¥
o . 06 \ —
E \ o P(t)
< 04 N —=Q(t)
s \Z(
- = " " \
u
m 1 1 1 1
0 2004006008001000
Bpewms t, yac




Puc. 2.1. I'paux 3aBUCHUMOCTH BEPOATHOCTH 0€30TKA3ZHOH
PadoThI M BEPOAATHOCTH 0TKA3a OT BpEMEHH
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Pe3ybTaThl pacuera CTATUCTHYECKHUX OIEHOK MOKa3aTesieii 0e30TKa3HOCTH

Tabnuma 2.1

Bpemenun Koy KommuaecTBo Komnye- Beposr- Beposr- ITinotHOC HNuaTencus-
ou €- CTBO pa- CTBO HOCTb HOCTb Th HOCTb
UHTEpBal | OT- 60TOCTIOCOOH OTKa- oe3- OTKa- 32 BEpPOSITHO | OTKa30B A(t),
At, gac Ka30B bIX U3JICITUN 3aBIIHAX OTKa3HO Q1) - CTH 107
3a Ha KO- Hell 15631 () 0501 51 OTKa- 30B
JAHHBI nepuoja N(t) Ha paboThI f(t),
17| KOHEII R(t) 107
WHTEPB nepuojaa
an
An(t)
1000
0-100 5 950 50 0, 0, 0,0005 0,0005263
0 95 05 2
100 —200 4 910 90 0, 0, 0,0004 0,0004395
0 91 09 6
200 -300 2 890 110 0, 0, 0,0002 0,0002247
0 89 11 2
300 —400 2 870 130 0, 0, 0,0002 0,0002298
0 87 13 9
400 — 500 1 860 140 0, 0, 0,0001 0,0001162
0 86 14 8
500 - 600 7 790 210 0, 0, 0,0007 0,0008860
0 79 21 8
600 — 700 1 680 320 0, 0, 0,0011 0,0016176
1 68 32 5




0
700 — 800 2 400 600 0, 0, 0,0028 0,007
8 4 6
0
800 — 900 2 150 850 0, 0, 0,0025 0,0166666
5 15 85 7
0
900 — 1 0 1000 0 1 0,0015
1000 5
0




0,003 f(t)

/
/

0,002

0,0015 j
0,001 /

0,0005

O T T T T T 1
0 200 400 600 800 1000 1200
Bpewms, t

Puc. 2.2. I'paduk 3aBUCHUMOCTH IJIOTHOCTH pacrpeaeieHust

OTKa30B BO BPpEMECHH

0,018
0,016 &

0,014 /
0,012

0,01 /
0,008
0,006 /
0,004 /
0,002

0 4

WHTeHCMBHOCTL OTKa30B

0 200 400 600 800 1000
Bpems, t

Puc. 2.3. I'paduk 3aBUCUMOCTH MHTEHCMBHOCTH OTKA30B OT BpeMeHH
KoHTpoJsbHBIEC BOIIPOCHI

1.  CaoiicTBa (pyHKIIMU BEpOATHOCTU O€30TKa3HOU pabOTHI?

2. CpoiicTBa (yHKIIMU BEpOSITHOCTU OTKa3a?

3.  Kakum o6pa3oM onpeaensercs IOTHOCTb pacipeaeieHus
HapaOOTKU BO BpeMEHU?

4.  KpuBas 3aBUCUMOCTH MHTEHCUBHOCTU OTKa3a BO BPEMEHH.

5.  KpuBas miI0THOCTU pacnpeAesieHusl OTKa30B BO BPEMEHU
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HcxoaHbie JaHHBbIE 1JIA BbIINOJHEHUSI MPAKTHYeCKOil padore Ne 2

Tabnuua 2.2

Home Oobee KonnuecTBo 0TKa3aBmIMX U3AEIUN 34 UHTEPBAJ BPEMEHHU i,
p KOJI- IIT.
BApUaH BO 0_ 100 — 200— | 300— | 400 - 500 — 600— | 700 — 00 — 900 —
Ta E;}:[eﬂ 100 200 300 400 500 600 700 800 900 1000
1 1000 30 170 50 2 3 20 28 20 70 130
0 0 0 0
2 2500 80 320 300 2 8 600 60 11 210 200
0 0 0 0
3 3000 100 500 200 1 9 100 10 60 100 500
0 0 0 0
4 5100 150 950 200 | S 190 13 11 250 750
0 0 60 00
0
5 1150 50 180 60 2 3 25 33 22 50 170
0 5 0 0
6 7300 1240 370 140 2 1 2060 14 45 1000 1240
3 4 50 0
0 0
7 8300 250 1410 420 1 2 160 23 16 420 1240
7 5 20 60
0 0
8 300 9 51 15 6 9 6 84 60 15 4
5
9 1000 30 170 50 3 2 20 18 30 140 6
0 0 0 0 0
1 300 9 51 15 9 6 6 54 90 42 1




0 8
1 700 22 117 38 2 1 13 14 19 98 4
1 0 2 3 5 2
1 6700 200 1140 260 2 1 134 12 20 890 450
2 7 4 06 10

0 0
1 3700 110 630 190 1 7 80 66 11 520 220
3 1 0 0 10

0
1 1200 40 200 60 3 2 24 21 36 168 7
4 6 4 6 0 2
1 1800 60 300 90 6 3 36 32 54 252 108
5 0 0 4 0
1 1300 34 224 66 3 1 16 27 38 186 7
6 0 4 6 0 4
1 1330 390 2270 510 5 2 258 24 40 1770 890
7 0 3 7 02 10

0 0
1 7300 210 1250 370 2 1 150 13 22 1030 430
8 1 3 10 10

0 0
1 2300 70 390 110 6 3 38 422 71 326 134
9 2 8 0
2 3500 110 590 170 1 5 62 638 10 494 206
0 1 0 70

0




IIpakTn4ueckoe 3ansaTue Ne 3.

ONPEJAEJEHUE ETMHUYHBIX H KOMILIEKCHbBIX
INIOKA3ATEJIEU BOCCTAHABJIMBAEMBbIX
OBBEKTOB

He.m;: HAay4YUTb CTYACHTOB OIIPCACIIATDH IOKA3ATCIIN HAACKHOCTU
10 CTaTUCTUYCCKHUM JaHHBIM

3amavu o0yueHmus:
O3HAKOMUTH C MCTO)IHKOﬁ onpcaCIICHUS CANHUYHBIX U KOM-
MJIEKCHBIX TTOKAa3aTeNiel Mo CTaTUCTUYECKUM JIAHHBIM;
MPUBUTH HABBIKU pacueTa mokaszaTejaei HaJle)KHOCTH;
OoOy4HUTh JaBaTh XapaKTEPUCTUKY HAXOJIUMBIX MTOKa3aTeseH

HaJAEKHOCTH.

3aIlaHI/IH N MECTOAUYECCKHUEC YKA3AHUA K UX BbBINNOJTHCHUTO

PaboTa cTyneHTa 3aKkiIi04aeTcs B M3YUYEHHHM METOJWK pelIeHUU
3a/1a4, CaMOCTOSITEIbHOM pEIICHWH 3aJaHui U OTBETaX Ha IOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOITPOCHI

IIpumep 3.1. Ha npoMbICTIOBBIE HUCMIBITAHUS MOCTaBiIeHO 3 Oy-
POBBIX Hacoca. B xoze ucnbiTaHuii y mepBoro Hacoca ObLI0 3aUKCH-
poBaHoO 144 otkaza, y Broporo — 160 oTka3oB, y Tperbero — 157 otka-
30B. CyMMapHasi HapaOOTKa Ha OTKa3 JJIsl IEPBOTO HACOCAa COCTaBUIIa
3250 gacos, mis Broporo — 3600 gacos, mist Tperbero — 2800 vacos.
Onpenenuth CpeHIO HapaOOTKYy A0 OTKa3a W CpeaHuil pecypc Oy-
POBOI0 Hacoca.

Pemenue. CpeaHsisi HapaboTKa 40 OTKasa onpegensercs no Gopmyne

N
cym 3250 3600 2800
~ ,
cp 1 20,9  uac.
n t N 144 160 157
CyM
m j

1 1
CpeI[HI/Iﬁ peCypcC onpeCaciaacM 110 (I)OpM}’JIe

ppi il
14



3250 3600 2800 3216,7 uac.

3
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Oteer. Cpennss HapaboOTKa 10 OTKasa paBHa ¢p wac, 20,9

JTaHHBIN ITOKa3aTelb SIBJISICTC:

- TIOKazareyneM 0€30TKa3HOCTH;

- €IMHUYHBIM, TaK KaK XapaKTePU3YyeET TOJIbKO OJIHO CBOMCTB —
0E30TKa3HOCTD;

- DKCIIEPUMEHTAJIBbHBIM, TaK KaK OMPEICIISIETCS MO0 pe3yJibTaTaM
HUCIBITaHUM;

- CMEIIIaHHBIM, TaK KaK XapaKTepHU3yeT HaIe)KHOCTh HEOOIbIION
MapTUU U3JETUN.

Cpennuii pecypc

paBeH, p 3216,7uac, naHHBIN TIOKa3aTENb
SIBJISICTCSL:

- IOKa3aTeJIeM JOJTOBEYHOCTH;

- €IMHUYHBIM, TaK KaK XapaKTepU3yeT TOJbKO OJTHO CBOMCTB —
JIOJITOBEYHOCTD;

- DKCIIEPUMEHTAJIBbHBIM, TaK KaK OMPEICIISIETCS MO pe3yJibTaTaM
HWCIBITaHUM;

- CMEIIIaHHBIM, TaK KaK XapaKTepHU3yeT HaIe)KHOCTh HEOOIbIION

MMapTUU U3IEIIUN.

HpnMep 3.2. Ha ucnbitanus noctagnero 500 nsgenuin. Pesynb-taTbl onpegeneHuns pecypca
npeactasneHbl B Tabauue 1.4. Mo AaH-HbIM UCMbITaHUIA ONPeaeNUTb raMMa-NMPOLLEHTHbIA pecypc ansa y =
=95%,90%180%.

Tabnuma 3.1
Pe3yabTaThl HCIIBITAHUHA U31EJIUN
No HNuTepran KonnuecTBO 0TKa3aBIINX
BPEMEHH, nu3je-

Ne qac nuii 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 57

9 800 — 900 133

16




10 |  900-1000 | 136
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Pemenune. Jlnsg onpenencHus ramma-IpoLEHTHOTO pecypca

HEOO0XOMMO HAWTH 3HAaUYCHHE HapaOOTKH, BEPOSTHOCTh KOTOPOM paB-
Ha 0,95; 0,90; 0,80, cornmacHo dhopmyiie

p

100

Onpenenum KOIMYECTBO pabOTOCIIOCOOHBIX M3JEIUN U BEPOSIT-

HOCTb 0€30TKa3HOUW pabOThl HAa KOHEI] KaKJ0r0 BpEMEHHOI0 UHTEpPBa-
J1a, pe3yJIbTaThl pacyeTa CBEJCHbI B Ta0IHILy 3.2.

Tadmuna 3.2
PesyabTarsl pacuera
Konnuect KonnuecTtBO
HNurepsa BeposTtHoc
BO pa-
No b Thb
OTKAa3aBIII 0oTococoOH
No BPEMEHH, 0€30TKa3H
150.¢ BIX W30EIIUS "
qac . ol paboOTHI
163 (1117171 N(t) x
P(t)
n(t) KOHITy Miepuoaa
1 0-100 24 47 0,9
6 52
2 100 — 29 44 0,8
200 7 94
3 200 — 35 41 0,8
300 2 24
4 300 — 15 39 0,7
400 7 94
5 400 — 16 38 0,7
500 1 62
6 500 — 20 36 0,7
600 1 22
7 600 — 35 32 0,6
700 6 52
8 700 — 57 26 0,5
800 9 38
9 800 — 133 13 0,2
900 6 72
10 900 — 136 0 0
1000

ITo nmpeacraBienHomy pacuetry BeposTHocTsIM 0,95; 0,90 u 0,80

COOTBETCTBYIOT 3HaueHus1 HapaboTku paBHbie 100, 200 u 400 yvacos
COOTBETCTBEHHO.
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OTBeT: raMmMa-MpoLEHTHBIE pECYPChI paBHbI Tos = 100 yacos;
Tpoo = 200 gacoB; Tpos = 400 yacoB, moKa3aTeIn SIBJISIFOTCS:

- IIOKa3aTejeM JI0JIrOBEUHOCTH;

- €IMHUYHBIM, TaK KaK XapaKTepPHU3yeT TOJIbKO OJTHO CBOMCTB —
JIOJITOBEYHOCTD;

- AKCIEPUMEHTAIBHBIM, TaK KaK OMpPEEsIeTCs M0 Pe3ybTaTam
HWCIBITAHUM,

- CMEIIaHHBIM, TaK KaK XapaKTepU3yeT HaJCKHOCTh HEOObIIION

MapTUU U3IETUN.
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Ipumep 3.3. B pe3yaprare HaOmI0ACHUM 3a paboTO OypOBOM
Je0eIKH TTOTYYCHBI CICAYIONINE JaHHBIC O BPEMEHH, 3aTPAa4eHHOM Ha
CMEHY TOPMO3HBIX JIEHT, B "acax: 2,5; 1,8; 1,8; 2,6; 0,8; 1,2; 0,6; 2,0;
1,6; 3.2. Bcero 10 nabmonenuii. OnpeaeiauTh cpeiHee BpeMsl BOCCTa-
HOBJICHUS OypOBOM JIEOCAKH.

Pemenne: CtatucTudeckas OICHKA CPEIHETO BPEMEHH BOCCTa-
HOBJICHUS BBIUKCIISAETCS 1O (popMyIie

m
Bi 2,51,81,82,60,81,20,62,01,63.2
10
B T
18,1 "
10 1,814

OtBerT: CpeaHCC BpEMs BOCCTAHOBJICHHUS paBHO ;4daca, 110-
1,81

Ka3aTellb SIBIACTCS:

- TIOKA3aTeJIEM PEMOHTOINPUTOTHOCTH;

- €IMHUYHBIM, TaK KaK XapaKTepU3yeT TOJbKO OJTHO CBOMCTB —
PEMOHTOIPUTOJTHOCTH;

- DKCIUTyaTallMOHHBIM, TaK KaK ONPEAEISETCS 0 PE3YyJIbTaTaM
AKCILTyaTalluu;

- €IMHUYHBIM, TaK KaK XapaKTepU3yeT HAJEKHOCTh OJHOTO U3-
JEIIASL.

Ipumep 3.4. Onpenenutb KO3QPUIIMEHT TOTOBHOCTH CUCTEMBI
MIPA CPEJHEM BPEMEHHM BOCCTAHOBJICHMS PABHOM 2 4aca U CpEeIHEU
HapaboTke Ha oTKa3 paBHOM 100 yacos.

Pemenue: CpegHee 3HaueHue ko3 duiirieHTa roroBHOCTU KT
BbI4YMCASAOT Mo dopmyne

r N N 100 100
! . ‘ 0,984 .
t - i 1002 102

il il
1
OtBet: Koadduuuent roroBHoCcTH paBeH r 0,984,
- IOKA3aTeyieM TOTOBHOCTH;
- KOMIUIEKCHBIM, TaK KaK XapaKkTepu3yeT 0€30TKa3HOCTh, PEMOH-
TONPUTOJAHOCTH U TOTOBHOCTb;
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- DKCIUTYyaTallMOHHBIM, TaK KaK OMPEICISIETCS MO pe3yJibTaTaM
AKCILTyaTalluu;

- €IMHUYHBIM, TaK KaK XapaKTePU3yeT HAJCKHOCTh OJHOTO U3-
JICIIHSL.
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IIpumep 3.5. Onpenenuth KOIPEHUIIMEHT TEXHUYECKOTO HC-
MOJIB30BAHUSI, €CJIM U3BECTHO, YTO CHCTEMA AKCILTyaTUPYETCS B TeUe-
Hue 1 roga, rogoBor (HOHI BpeMEHU CHUCTEMBI cocTaBisieT 8760 ua-
coB. Bpems npoBeneHus €XEroHOro TexocMorpa coctapiisieT 20 cy-
TOK, CYMMapHO€ BpeMs, 3aTpadyeHHOE Ha pEMOHTHbBIE pabOThI, COCTaB-
nset 20 Jacos.

Pemenne: KoapduimeHT TEXHUUECKOTO UCIOIB30BAHUS OIpE-

nenseTcs no ¢popMyJie

T.H 0 8760

0T.NP 8760 20 24 20 0,943.

B
O1BeT: KoahPuiimeHT TEXHUYISCKOTO UCIIOIb30BaHUS PaBEH

m.10,943, TIOKa3aTeNb SABJISICTCS.

- TOKa3aTeyieM TOTOBHOCTH;

- KOMIUTEKCHBIM, TaK KaK XapakTepuszyeT 0€30TKa3HOCTh, PEMOH-
TONPUTOJTHOCTh U TOTOBHOCTB;

- DKCIUTyaTallMOHHBIM, TaK KaK ONPEAEsAETCS MO pe3yabTaraM
AKCILUTyaTaluu;

- €UHUYHBIM, TAK KaK XapaKTEPU3yeT HANCKHOCTh OJTHOTO H3-
TETUA.

3agaHus IS CAMOCTOATEJIbHOM PadoThI

3agaua 3.1. Ha npombICI0BbI€ UCIIBITAHUS MOCTABJICHO 3 BEPT-
mora. B xoze ucnpiTaHuil y mepBoro Hacoca ObL10 3auKcupoBaHo 37
OTKaza, y BTOporo — 29 otka3oB, y TpeTbero — 48 orka3zoB. CyMmap-
Has HapaboOTKa Ha OTKa3 AJig nepBoro BepTiora cocrasmia 3100 ya-
coB, 11t BToporo — 2200 yvacos, s Tpetbero — 2700 gacoB. Onpene-
JIUTh CPEJIHIOI0 HapaOOTKY JI0 OTKa3a.

3agaua 3.2. Ha skcmuyaranuio nocrtasieHo 250 m3aenuii. Ha
MOMEHTBI BpeMEHHU t1 — t 7 3a)UKCUPOBAHO OMPEACICHHOE KOJIUUECTBO
oTka30B (Tabnuua 3.3). OcranbHble U3AeIUs He oTkazanu. Omnpeje-
JIATh CPEIHUM peECYPC.

Tabmumna 3.3
ti, 5 1 1 2 2 3 3
yac 0 0 5 0 5 0 5
0 0 0 0 0 0
n(ti) 5 8 1 1 2 3 9
1 5 1 1
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3agaua 3.3. Ha npoMbICIOBBIE UCHIBITAHUS TTOCTABJICHO 3 HACO-
ca. B xone ucnbiTaHuii y nepBoro Hacoca ObuUI0 3aduKcupoBaHo 37
0TKa3a, y BTOPOro — 29 oTka3oB, y TpeTbero — 48 otka3zos. Cymmap-
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Has HapaOOTKa /10 OTKa3a il mepBoro Hacoca coctaBmiia 3100 yacos,
17151 BToporo — 2200 ygacos, st tpetbero — 2700 wacoB. OnpeaenuThb
CpEIHUU pecypc Hacoca.

3apava 3.4. J[muTenbHOCTh MPOBEICHUS TEXHUUYECKOT0 OOCIy-
JKUBaHMS 11 OypoOBOro Hacoca cocTaBjseT 45 dacoB. MeXpeMOHT-
HBIH UK cocTaBisieT 2335 wacoB. Omnpenenuth Kod(GUIMEHT To-
TOBHOCTH OYpOBOI'0 Hacoca.

3apava 3.5. Kakyio JIMTEIBHOCTh BOCCTAaHOBJIEHUS pabOTOCIIO-
COOHOCTH JIOJKEH UMETh 00BEKT C MEXKPEMOHTHBIM ITuKiIoM 2000 ya-
COB, UTOOBI KOA(PUIIMEHT TOTOBHOCTH 00beKTa cocTaniisut 0,95.

3amaua 3.6. Onpenenuth cpeaHee BpeMs BOCCTAHOBIICHUS KOM-
mpeccopa, €CJiv Ha MPOBEJACHUE 5 MEJIKUX PEMOHTOB OBLIO 3aTPayeHO
30,5 4aca.

3apauya 3.7. ['omoBoe Bpems pabOThI OJHOM OypoBOM JeOEIKU
coctaByigeT 3500 yvacoB. 3a roa NpoBOAUTCS 4 TEXHUYECKUX OOCITY-
KUBAHUS TPOJOJIKUATEIBHOCTBIO 65 4acoB Kaxaoe u 1 cpenHun pe-
MOHT TPOJOJKUTENBHOCThIO 360 yacoB. Onpeaenutrb K03pOUIIMEHT
TEXHUYECKOT0 UCIOJIb30BaHUs OypOBOM JI€OEIKY.

3anaua 3.8. [lo nanubiM 3amaun 3.7 onpeaenutb KOd3PHUIIMEHT
TOTOBHOCTH OypOBOI1 JIEOCKHU.

3apaua 3.9. B xone nHabmoaeHuii 3a padbotoit TypooOypa ObuH
3a(UKCUPOBAHBI OTKA3bl B CIEAyIOIMEe MOMEHTHI Bpemenu: 110, 167,
284, 365, 512, 650 yacoB paboThl. OnpeaenuTh CPEIHIOI0 HApaAOOTKy
MEXIy OTKa3zaMu TypooOypa.

3amaua 3.10. Ilo nanabiM 3amaun 3.9 onmpenenuTh BEPOSTHOCTH
0e30TKa3HOU paboThI U BeposATHOCTH 0TKa3a 3a 300 u 600 yacoB pabOTHI.

KoHTpoJsbHbIEe BONIPOCHI

1. JlaliTe onpeneneHue cpeaHel HapaOOTKH 10 OTKa3a U
cpenHeil HapaOOTKH Ha OTKa3.

2. Kakue nokazarenu uCoib3yKTCS IIPU ONPENCICHUN 0JI-
TOBEYHOCTHU?

3. Kak onpenensiroTcs cpelHUI U TaMMa-NpOLIEHTHBIN pecypc?

4. Kak onpenensitoTcsa CpeAHU U TaMMa-IIPOLEHTHBIA CPOK
CITY>KOBI?

5. JlanuTe XapakTEpUCTUKY IIOKA3aTelsiM PEMOHTOIIPUTOIHO-
CTH: BEPOSITHOCTH BOCCTAHOBJIEHUSI, ”THTEHCUBHOCTH BOCCTAHOBJICHUS,
CpeaHEMY CPOKY BOCCTAHOBIICHHSI.

6. [laiiTe XapaKTEpUCTUKY MOKA3ATENSIM COXPAHSIEMOCTH:
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CpEeIHEMY CPOKY COXPaHSIEMOCTH, FTaMMa-IPOLIEHTHOMY CPOKY COXpa-
HSEMOCTH.

7. IlpuBenute onpeAcieHUE U TalTe XapaKTEePUCTUKY KOA(-
(bULMEHTY TOTOBHOCTH.

8. IIpuBenute ornpenesieHUe U JalTe XapaKTEPUCTUKY KO-
(duleHTy onepaTUBHON TOTOBHOCTH.

9. [IlpuBenute ornpeneneHUe U AaiTe XapaKTEPUCTUKY KOI(-
(UIMEHTY TEXHUYECKOTO UCTOJIb30BAHUS.

10. TlpuBenute onpeaeieHUE U TalTe XapaKTEPUCTUKY KOA(-

duneHTy coxpaneHus 3pHEKTUBHOCTH.

IIpakTn4ueckoe 3ansaTue Ne 4.

ONPEJEJEHUE NOKA3ATEJIEX HAJIEXKHOCTHU
OBBEKTOB I1PU PA3/IMYHBIX 3AKOHAX
PACIIPEJAEJIEHUSA

He.ﬂb: HAaY4YUThb CTYACHTOB OIIPCACIATH ITIOKA34aTCIIN HAACKHOCTH,
KOTOPBIC NIOAYUHAIOTCA pa3/IMYHBIM 3aKOHAMMA PACIIPCACICHUA

3agaum o0OyueHms:

O3HAKOMUTHh C METOJUKON OmpeAcsieHUs €AMHUYHBIX U KOM-
IUICKCHBIX IIOKa3aTeJied II0 CTAaTUCTHYECKMM JAaHHBIM JUIS 3aKOHa
HOPMAJIBHOT'O PaclpeAeeHUs], SKCIIOHEHIIMAILHOIO 3aKOHA U 3aKOHA
Beiibyina;

MPUBUTH HABBIKUA pacyeTa MoKas3aTesiel HaJIe)KHOCTU MPU pa3-
JIMYHBIX 3aKOHAX PacCIpeICICHUS;

OOyYHUTb 1aBaTh XapaKTEPUCTUKY HAXOJAUMBIX MOKa3aTeaen

HaJIE)KHOCTH.

3aI[aHI/Iﬂ U METOAUYECCKHE YKA3AHUA K HX BbINNOJTHCHHUIO

PaboTa cTyaeHTa 3aKJII0YaeTCs B M3YYECHUM METOAUK PEIICHUU
3a/1a4, CaMOCTOSITEJIbHOM PEIICHWH 3aJaHuid U OTBETaX Ha IOCTaB-
JIEHHbIE KOHTPOJIbHBIE BOITPOCHI.

IIpumep 4.1. [lo pesynbratam HabOMOACHUN 3a paboTOM cpe-
Hssl HapaboTka Ha oTka3 paBHa 2000 4acoB, CpeIHEKBAAPATUUYECKOE
otkioHeHne 400 gacoB. OnpeaennTh BEPOATHOCTh OE30TKa3HOM pa-
OOTBHI U BEPOSATHOCTH OTKa3a Jisg 3HadeHus: Hapadotok 1000, 2500 u
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3000 gacoB, 3aKOH pacnpeIeseHuss OTKa30B — HOPMAaJIbHbIM.
Pemenne: OnpenensemM 3HaYCHUE KBAHTUIIM HOPMUPOBAHHOTO
HOpMajbHOTO pacnpeaencuus Uy no popmyie (2.14) 1 cOOTBETCTBY-
romieit et dbynkuuu Jlamnaca.
Jnst napa6otku 1000 yacoB KBaHTWIb U (DYHKIIMSI HOPMUPOBAH-
HOT'O HOPMAJIBHOTO PACIPENEIICHUS COOTBETCTBEHHO

t M¢ 1000 2000

Up 400 025 ;
QU , 0,25 0,4013.

Onsa HapaboTku 2500 yacos

t My 2500 2000

U 400 1,25
DU , @125 0,8944,

Onsa HapaboTku 3000 yacos

t My 3000 2000

Up y 400 2,5
OU , @2,5 0,9938 .
BepositHOCTh 6€30TKa3HOM padOThI JIs MOKa3aTeaeH MO UMHS-

€MBIX 3aKOHY HOPMAaJIBLHOT'O paclpeiesICHus onpeessieM no Gopmyie
(2.12):

P(t) 1 (Up) 10,4013 0,5987 —npu napadorke 1000
4acoB;

P(t) 1 (Up) 10,8944 0,1056; — npu HapaboTke 2500
YacoB;

P(t) 1 (Up) 10,9938 0,0062 . — npu napadotke 3000 gacos.

BeposiTHOCTBE 0TKa3a onpesenseM 1o gopmyse (2.15):

o(t) DUy) — mipu HapaboTke 1000 yacos;
0,4013

0(t) (Up) 0,8944; — npu Hapabotke 2500 yacos;
O(t) (Up) 0,9938. — npu napaborke 3000 gacos.
OtBer: 1pu  HapabOTKe 1000 4acoB:  P(t) 0,5987

9

Q(t) npu Hapabotke 2500 4acoB P(t)
0,4013; : 0,1056;

Q(t) npu Hapabotke 3000 yacoB P(t) 0,0062
26



0,8944 ;
Q®)
0,9938.
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Ipumep 4.2. Ha ucnwitanus ycranosieHo 100 uznemnin. Cpen-
Hs HapaboTKa Ha oTka3 coctaBuia 600 yacoB, kKod(PuUIMEHT Bapra-
uuu pecypea 0,1. Onpenenuts KOJIUYECTBO OTKA3aBIIMX U3AEITUN MPU
HapaboTke 720 yacos.

Pemenne. Tak kak xkoadduuuent Bapuanuu paBed 0,1 — 3akon
pacrnpeaesieHuss HapaOOTKU HOPMaJTbHBIH.

Haxonum cpenHee KBaJpaTUdHOE OTKIOHEHUE, BHIPA3UB €r0 U3

bopmysl (2.6),

X, 0,1 600
X MX
Jnst Hapabotku 720 yacoB KBaHTHIIb U (DYHKLIUS HOPMHUPOBAH-
HOI'O HOPMAJIBbHOI'O paClpCACIICHHUA COOTBCTCTBCHHO PABHBI

Up tM 720 600
¢ 60 2,0;

®Up ®2,0 0,9772.
BepositTHOCTh 0TKa3a npu HapaboTke 720 4acoB ompenesseM 1o

dbopmyne (2.15):

Q) dUp) 0,9772.
KonuyecTBo oTka3oB npu HapaboTke 720 4acoB paBHO
nt Qt N 09772 600 586,32 &= 587 uz.

OTtBeT: 587 u3nenui.

Ilpumep 4.3. HapaboTka Ha OTKa3 HCIBITHIBAEMOTO H3JICIIHS
MOAYMHSIETCS AKCIOHEHIIMAIBbHOMY 3aKOHY pacnpeacieHus. MuTeH-
CHBHOCTB OTKa3a CHCTeMbI paBHa A=4,5-10 ~ u'. Onpenenuts BeposT-
HOCTb 0€30TKa3HOW paboThl 3a Bpemsi 100 yacoB pabOTHI U CPEHIOIO
HapaOOTKy Ha OTKa3 pacCMAaTPUBAEMOTO U3/CIIHS.

Pemenue: BepoaTHocTh 6€30TKa3HON pabOThI OMpeesieTcs 1Mo

dbopmye (2.7)
P(t) 5
et e4,5 10 100 0,9955.
Tak kak At MHOTO MeHbIIe 0,1, TO BEpOSITHOCTh O€30TKa3HOM pa-

OOTBI MOYKHO OBLIO OIPEICINUTh M0 MPHOIIKEHHON hopMyTie
Pt el t 14,510s 100 10,0045 0,9955.

MaremaTuueckoe OXHNIaHUC cpeﬂHeﬁ Hapa60TKI/I Ha OTKa3

onpexaensieM no Gopmyse (2.11)
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4,5 yac.
10° 222222

OtBer: P(t) 0,9955; My yac.
2222272

3agaHuA IS CAMOCTOATEIbHOI PadoThI

3agaua 4.1. Ilo pesynbraram HaOMIOIEHHUM 3a pabOTON 00OBEKTA
cpeaHss HapaOoTKa 10 oTka3a paBHa 2000 yacoB, cpegHeKBaApaTHye-
ckoe otkioHeHue 400 ydacoB. Omnpenenutsh 3HAYEHUsS HApaOOTOK 10
OTKa3a, KOTOPbIE COOTBETCTBYIOT BEposiTHOCTH oTKa3a 0,9; 0,5; 0,005.
3aKOH pacnpeesieHUs: 0TKa30B — HOPMAJIbHBIM.

3anaua 4.2. [IpenenbHO T0ITyCTUMOE 3HAYEHHUE PECYpPCa COCTAB-
aset 7000 gacoB, cpenHee kBaapaTtudeckoe oTkiaoHeHue 1000 yacos.
Onpenenuth CpeAHUN pecypc, BEPOSTHOCTh OTKa3a U BEPOSITHOCTH
6e30TKka3Hoi padoTel mpu 5000 gacax.

3amaua 4.3. B pesynbrare M3y4yeHHs IPOLIECCA W3HAIIMBAHUSA
KJIBIKA POTOPHOI'0 PKCKaBAaTOpa YCTAHOBJICHO, YTO CPEIHSSI BEIUUYMHA
M3HOCA COOTBeTCTBYeT 5 M, mucmepcus 0,01 mm°. KakoBa Bepost-
HOCTb TOT'0, UTO HalJICHHOE 3HAYEHNUE U3HOCA MPEBBIIIACT CPEHEE, HE
oosee uem Ha S %.

3anaua 4.4. Cpennsia HapaOOTKa Ha 0TKa3 coorBeTcTBYeT 1500
yacaMm, kod(pdunment Bapuamuu 0,3. OnpenenuTs MoKazareiu
HaJiexkHOCTH 171 Hapabotok 1000 yacos, 2000 yacos, 3000 vacos.

3agaua 4.5. CpenHee KBaaApaTUUYECKOE OTKJIOHEHHE pecypca
paBHo 400 vacam, ko3 dunuent Bapuanuu 0,3. Onpeaenuts nmokasa-
TeNn HaaexkHOCTH st HapaboTok 1000 ywacos, 2000 vacos, 3000 ya-
COB.

3amaua 4.6. Ha ucneiranust ycranosiieHo 200 3aaBrkek. Uepes
1000 gacoB paboTsl oTkazano 50 3aaBmkek, yepes 2000 yacos emie 20
3aaBUKeK. OnpenenuTh KOJIMYECTBO OTKA3aBIIMX 3aJBUKEK B IPO-
MexyTke BpeMenu oT 1500 gacoB g0 3000 yacoB pabOThI, €Cu cpe/l-
Hee KBaJlpaTUueckoe OTKIIoHeHHue pecypca 500 yacos.

3amaua 4.7. Ha ucnsiranus ycranoieno 100 gonor. Yepes 150
gacoB paboThl oTkazaso 50 monort, dyepe3 50 yacoB emie 2 goi0Ta.
OnpenenuTh KOJIUYECTBO OTKA3aBUIMX JIOJIOT B MMPOMEKYTKE BPEMEHHU
ot 200 yacoB 710 250 yacoB paboThI, eciiv KO3()PUIIMEHT BapHUaluu
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pecypca 0,1.
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3agaua 4.8. MuHuManpHas HapaOOTKa Ha OTKa3 COCTaBIISIET
3000 gacoB, cpennsisi Hapabotka 1200 gacoB. Ompenenuts KoJHUde-
CTBO OTKa3zaBIIUX u3aeiauil mpu HapaboTke 9000 yacoB U xapakTepu-
CTUKH HAJIC)KHOCTH.

3agauya 4.9. OnpenenuTh BEPOSTHOCTh OTKaza H3JCIUSA IIPU
Hapabotke 1500 yacoB, ecnu koddduiment Bapuaruu paseH 0,2,
HUKHEE MPEeNIeNbHO-AO0MYCTUMOE 3HAaueHWE HapaOOTKH COCTaBJISET
2000 gacos.

3anaua 4.10. [IpenensHo qOomMycTUMOE 3HAaYE€HHWE HApaOOTKHU Ha
oTka3 coctaBiisieT 1600 yacoB, makcumanbHoe 3HadeHue 2000 gyacos.
Onpenenuth BEPOSITHOCTH OTKaza mpu Hapadbotke 1200 yacoB u xa-
PAKTEPUCTUKHU JAHHOTO PacIpeaeICHUs.

3amaua 4.11. HapaboTka 10 oTKaza U3ACIHUS MOAUYUHSICTCS 3a-
koHy Beiibymra ¢ mapamerpamu a=1,5 u A=10" 1/gac. Onpenenuts
KOJINYECTBEHHBIC XapPaKTEPUCTUKU HAACKHOCTH H3ACIHS 3a BpeMs
padotsl u3aenus 100 yac.

3apaua 4.12. BeposarHocTh 06e30TKa3HON paOOThl aBTOMATHYE-
CKOM JIMHWU M3TOTOBJICHHS IITOKOB OypoBOro Hacoca B TeueHue 120
yac paBHa 0,95. OnpenenuTb THTEHCUBHOCTh OTKA30B JIMHUU IS MO-
MeHTa BpeMeHu 120 yacoB u cpeaHee BpeMsi O€30TKa3HOW pabOTHI.
[Ipenmnonaraercs, 4To CHPaBEIUB SKCIIOHECHIIMAIBHBIA 3aKOH HAJEXK-
HOCTH.

3apauya 4.13. Cpennee Bpems 0e30TKa3HOM paOOTHI aBTOMATH-
YecKoM cucteMbl ympaieHus paBHo 640 yac. [Ipeanonaraercs, 4ro
CIIpaBEJIUB JIKCIOHEHIIUAIBHBIN 3aKOH HaAekHOCTU. Heobxoaumo
ONPEACIUTh BEPOSTHOCTh 0€30TKa3HOM padoThl B TeueHue 120 yacos,
4acTOTY OTKa30B JIJII MOMEHTa BpeMeHH 120 yacoB 1 MHTEHCUBHOCTh
OTKa30B.

3anaua 4.14. Bpems ucnpaBHOW paOOThI CKOPOCTHBIX IIAPUKO-
MOIITMITHUKOB MOTYMHEHO 3aKkoHy Beibynna ¢ mapamerpamu 0=2,6 ;
A = 1,65-10" 1/4ac. TpeGyercs BHIUUCINTD KONMYCCTBEHHBIC XapaK-
TEPUCTUKH HAJEKHOCTH sl BpemeHu 150 yacoB u cpelHee Bpems
0€30TKa3HOU pabOThHI MAPUKOMOAIIUITHUKOB.

3anaua 4.15. Onpenenutb BEpOATHOCTh 0€30TKa3HON pabOTHI U
MHTEHCUBHOCThH OTKa30B npubopa npu t = 1300 gyacoB paboOThI, eciu
MPU UCHBITAHUSAX MOJYYEHO 3HAYEHHE CPEHET0 BpPeMEHU Oe30TKa3-
HOM paboTel M=1500 yacoB u cpeaHee KBaJIpaTUYECKOE OTKIOHEHUE
~= 100 gac.
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KoHTpoJibHBbIEC BONIPOCHI

1. Yro npencraBisieT coO0M 3aKOH paclpeaeeHUs CIydaliHOM
BEJIMYHUHBI?

2. Jlns pacuera KakuX MOKA3aTesiel U TEXHUYECKHUX CUCTEM
MIPUMEHSIETCS HOPMAJIbHBIN 3aKOH PACIIPEICICHUS?

3. Pacuer nokazaresiel HAAEKHOCTH, NOAUYUHSFOIINXCS HOP-
MaJIbHOMY 3aKOHY PacIpeieeHuUs.

4. Jlns pacuera KakUX MOKA3aTesiell U TEXHUYECKUX CUCTEM
MIPUMEHSIETCS YKCITOHEHIIMAJIbHBINA 3aKOH paclpeacICHUs?

5. Pacuer nmokazatenei HaAC)KHOCTH, HOJUMHSIOIIMUXCS SKCIIO-
HEHIIMAJIbHOMY 3aKOHY pacIpe/IeJICHUS.

6. Jlns pacdera KakMX IOKa3aTesed U TEXHUYECKUX CUCTEM
IPUMEHSETCS 3aKOH pactpenencHus Beitoymna?

7. Pacuer nmokazaresien HaIe)KHOCTH, NOAUUHSFOIIUXCS 3aKOHY
pacapenenenus BeiOyia.

8. Jlis pacdera KakuxX MOKa3aTeJIed U TEXHUYECKUX CUCTEM
MIPUMEHSIETCS] TaMMa-pacrpeiesicHue?

9. Pacuer nokazareyieii HaACKHOCTH, MOJUMHSIIONUXCS TaMMa-
paCIpECICHUIO.

10. Jlist pacuera KakuX MOKA3aTeNIell U TEXHUYECKHUX CUCTEM
MPUMEHSIETCS JIorapu(PMUUECKH HOpMaJIbHOE pacnpeiesieHue?

11. PacueT noka3arteiie HaJIC)KHOCTH, TTOJUUHSIOIIMXCS JIora-

pUuPMUUECKH HOPMATIBHOMY paclpeieICHUIO.

IIpakTn4yeckoe 3ansaTue Ne 5.

HPUHLIUIIBI YCTAHOBJIEHUSA 3AKOHOB
PACIIPEJAEJIEHUA CIYYAUHOU BEJINYHUHDBI

enb: HAY4YUTh CTYJCHTOB YCTaHABIMBATh 3aKOHBI pacrpesese-
HUS MIOKa3aTeNel HaIe)KHOCTH 10 CTATUCTUYECKUM JJAHHBIM

3agauu o0yueHus:
O03HAKOMHTH C METOAUKON YCTAHOBJICHUS 3aKOHOB pacIIpeie-

JICHUA ITOKa3aTeJisd HaACKHOCTH 110 CTaATUCTHYCCKUM JdHHBIM,
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ITPUBUTDH HABBIKN YCTAHOBJICHUA 3aKOHA PACIIPCACIICHUS ITOKA-
3aTCJId HAACKHOCTU.

BaI[aH]/Iﬂ U METOAUYECCKHEC YKA3AHUA K UX BbINNOJTHCHUIO

Pabora cryaeHTa 3akio4aeTcs B HU3yYEHUU METOJIUK PEIICHUU
3a7a4, CaMOCTOSITEIbHOM PENICHUU 3aJaHU M OTBETAaX HA IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOTIPOCHI.

HpnMep 5.1 Ha ocrose npeAcTaBAeHHbIX CTAaTUCTUYECKUX AaH-HbIX MPOBECTU PacyeT U aHaIu3
roKasaTesieil HageXXHOCTU CeprM HEBOCCTAHAB/IMBAEMbIX OGBbEKTOB.

Hcxoanbie 1aHHLIE:

Tabnuua 5.1
JlanHbie 00 0TKa3ax 000py10BaHMS
Ne | Bpewm Yuc
P Bpewms orkasa, yac JI0
00 | ya6n OTK
b- fO- a-
EKT
. JICHUSI 30B
1 115 155, 291, 340, 396, 900, 1145 6
0
2 199 90, 180, 460, 853, 1761, 1987 6
0
3 302 420, 930, 1213, 1916, 2005, 2774, 3015 7
0
4 360 300, 830, 1430, 1933, 2247, 2968, 3220, 8
0 3561
5 225 301, 610, 1700, 1900, 2100, 2250 6
0
6 300 68, 415, 888, 1231, 1717, 1917, 2090, 8
0 2967
7 289 87,211, 715,1600, 1903, 2115, 2344, 8
8 2898
8 205 60, 280, 395, 470, 850, 1050, 2000 7
0
9 135 50, 158, 484, 945, 1120, 1300 6
0
1 255 81, 240, 793, 1145, 1781, 1973, 2005, 8
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0 0 2500

Pemnenue.

1 [Tomyuyenue mpoCTOro CTAaTUCTUYECKOTO psAAa

OmnpenensieM HapaOOTKY J0 OTKasa 1Mo BceM oObekTam. J1ist aTo-
0 U3 KaXJO0TO IOCJIEIYIOMIEr0 BPEMEHN BO3HUKHOBEHUSI OTKAa3a BbI-
guTaeM npeasiayiiee. s yno0cTBa pacdeToB JaHHBIC MPEICTaBIsIEeM
B BHUJI¢ TAOJHIIHI 5.2,

BricTpanBaeM MOJNy4YEHHBIE JAHHBIE B TOPSIAKE BO3PACTAHMUS.
Haxonum MakcuMaibHOE 1 MUHUMAJIBHOE 3HAYEHUE U3 MOJTYYEHHOTO
MPOCTOr0 CTATUCTUYECKOTO PAAA.

34



T
mn 32Uy
Tiax 1090y

Onpenensem Auana3oH 3HAYEHUN WA AMIUIUTYAY CTaTUYECKOTO
psaa.

T T . 32
1058y Tabmuma 5.2
HaxoxneHue 3HaYeHNIT HAPAa0OTKN HA 0TKA3
Newsy T | 3|1 | 15| T |T7| T
AT 2 6 8
1 2 3 4 5 6 7 8 9
1 1 1 49 56 504 2
5 3 4
5 6 5
2 9 9 28 | 393 908 2
0 0 0 2
6
3 4 5 28 | 703 89 7 241
2 1 3 6
0 0 9
4 3 5 60 | 503 314 7 252 3
0 3 0 2 4
0 0 1 1
5 3 3 10 | 200 | 200 1
0 0 90 5
1 9 0
6 6 3 47 | 343 486 2 173 8
8 4 3 0 7
7 0 7
7 8 1 50 | 885 303 2 229 5
7 2 4 1 5
4 2 4
8 6 2 11 75 380 2 950
0 2 5 0
0 0
9 5 1 32 | 461 175 1
0 0 6 8
8 0
1 1 55 | 352 | 636 1 32 4
0 1 5 3 9 9
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2 OO0paboTKa CTaTUCTUYECKOTO psijia
KonunuecTBo nanubix paBHo 70. OnpeaenseM KOJIUYECTBO UH-
TEPBaJIOB.

N 70

NS oS =38

OnpenensieM JIMHY UHTEpBaja
o= 1058

132,25 w120

PaccunTtbiBaeM 4aCTOCTh M HAKOIUICHHYIO YaCTOCTh MO BCEM HH-
TepBajaM. J[aHHbIe CBOAUM B TaOIUILy 5.3.
3 Pacuet noka3zareseii 0€30TKa3HOCTH 10 CTATUCTUYECKUM
naHHbIM OmipeiensieM KOJIMYECTBO pab0TOCIIOCOOHBIX U3/IeTNI Ha
cepe-
TUHY KaX0T0 Teproja 1mo hopmyiie
Nt N nt
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OnpeaensieM CTaTUCTUYECKYHO OLIEHKY BEPOATHOCTU 6e30TKas-

HOM pabOTHI HA CePEANHY KaXKIOT O Meproa 1mo hopmyiie

Nt
Rt .
N N
Tabanma 5.3
PacyeT yacTtocT 1 HaKOMJAEeHHOM YacToTbl
Kom-Bo
H3]I. Ya- Haxkomnnen
Hauan Konen
No OT- CTOCT - Had 4a-
0 UHTEPB
WH- Ka3aB. b, CTOCTbD,
Teppa | TIoPB | A-aB B An(A | Z(An(At)/
aa a-ias Hac. WHTEPB t)/ N N)
yac. a- Tie,
Ani(At
1)
1 30 17 19 0,27 0,
0 27
2 17 31 21 0,30 0,
0 0 57
3 31 45 9 0,13 0,
0 0 70
4 45 59 11 0,16 0,
0 0 86
5 59 73 4 0,06 0,
0 0 91
6 73 87 1 0,01 0,
0 0 93
7 87 10 4 0,06 0,
0 10 99
8 10 11 1 0,01 1,
10 50 00
=7 2=1,0
0 0

CTpOI/IM T'uCTOrpaMmel 110 IOJTYYCHHBIM 3HAYCHUAM YaCTOCTHU U

HaKOIICHHON 4aCTOCTHU
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—_

ON PN

0,35
0,3
0,25
0,2
0,15 7
0,1 -
0,05 .

30 170 310 450 590 730 8701010

Puc. 5.1. 'mcrorpamma yacrocTu Puc. 5.2. 'ucrorpaMmma HaKONJIE€HHO
4acTOCTH

OmnpenensieM KOJIUYECTBO OTKA3aBIINX JETajleld HapaCTaIOIINM
UTOTOM Ha CepeIMHY KaXkI0ro nepuojia no Ggopmyiie

ntj;j nt nt
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OmnpezernsieM CTaTUCTUYECKYIO OLICHKY BEPOSITHOCTH OTKa3a Ha
CEepelIMHy Ka)KI0ro Iepuoa 1no Gopmyie

nt
Qt . :

OmnpezensieM CTaTUCTUYECKYIO OLICHKY TJIOTHOCTU BEPOSTHOCTU
OTKa30B 1o (popmyie

~

nt
Nt
Pe3ynbTaThl pacdeTa a1l y100CcTBa CBOAUM B Tabnuiy 5.4
Tabmnura 5.4
Pacuer moka3arejieii 0e30TKa3HOCTH
0 KCIEPUMEHTAIbHBIM JJAHHBIM
§ <
5 3
bt =1 =
/M < % E é E
o § Hl 8 o = =
= @ g 2 3 2 2
= o <| £ & : .
= | = = g2
9 I =l 8 5 g 2 2
s Z 3| 2 T
= ) S £ 5 N =)
an = Ol 8 & - < =
7 == > e
1 2 3 4 5 6 7 8 9
30 17 10 1 9, 60,5 0, 0, 0,000
0 0 9 5 86 14 97
17 31 24 2 29 40,5 0, 0, 0,003
0 0 0 1 ) 58 42 01
31 45 38 9 44 25,5 0, 0, 0,004
0 0 0 ) 36 64 54
45 59 52 1 54 15,5 0, 0, 0,005
0 0 0 1 ) 22 78 56
59 73 66 4 62 8 0, 0, 0,006
0 0 0 11 89 33
73 87 80 1 64 5.5 0, 0, 0,006
0 0 0 ) 08 92 58
87 10 94 4 67 3 0, 0, 0,006




0 10 0 04 96 84

10 11 10 | 69 0,5 0, 0, | 0,007
10 50 | &0 )9 01 99 09

Ctpoum rpaduk 3aBUCUMOCTU BEPOATHOCTH O€30TKa3HOM pado-
ThI R(t) 1 BeposiTHOCTH 0TKa3a Q(t) Mo 3KCIEPUMEHTAIBHBIM JaHHBIM.
4 PacyeT 4MCIIOBBIX XapaKTEPUCTUK HAPAOOTKHU 10
otkaza. Cpeanss HapaOboTKa J0 0TKa3a OMpPeeIsaeTCs
o opmyie:
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~on ot

f e

'€ ni — KOJINYCCTBO OTKA30B I/IBI[eJ'II/Iﬁ B paCCManI/IBaCMOM I/IHTep-
BaJe;
ticep — CEPEAUHA pACCMATPUBAEMOT0 HHTEPBAJIA.

06 e
/

0,4
0.2

0
,\'“'\bk -

0 500 1000 1500

Bpewms t, yac

Puc. 5.3. I'paduk 3aBUCHUMOCTH BEPOSITHOCTH 0€30TKA3HOM
padoThI U BEPOSITHOCTH 0TKAa3a OT BpEMEHHU

Tabnuma 5.5
IIpome:xyTOUHBIE pacyeThl CpeiHel HAPA0OTKH /10 0TKAa3a
Cepema Kon-Bo n3n.
OTKa3aB. B tc*ni tc2*ni
WH- -
TepBaJia
TEepBAJIC
100 1 1900 190000
9
240 2 5040 1209600
1
380 9 3420 1299600
520 1 5720 2974400
1
660 4 2640 1742400
800 1 800 640000
940 4 3760 3534400
1080 1 1080 1166400
2=24360 >=127568
00
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Hucnepcus: p ¢
2

12756800
A :

t — 348 61136 .
i icep 2 - 2
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11;36%7;
24 0, 71. t
348

5 BriOop 3akoHa pacmpeielieHHss W €ro mapameTphl.

BriiBuraeM runoresy mo 3aKoHy pacupeaesieHus Cpe/iHeil Hapa-
0otk 10 oTkaza. Ecnu v>0,5, To naHHas ciyyaiiHas BeJIMYMHA MOJ-
yuHsAeTCs 3akoHy BeitOymna. B mannom cimywae 0,71>0,5, cnenona-
TeJIbHO, BHIOUPAEM 3aKOH pacrpeseneHus Beitoyna).

OcHoBHas runote3a HO — cpennsist HapaboTKa 10 0TKa3a MOI4H-
HEHa 3akoHy BeitOyiia.

OcnoBHas runote3a H1 — cpennsss HapaboTka /10 OTKa3a He
OoYMHEHA 3aKOoHY BeiiOyia.

OrnpenensieM XapakTEpUCTUKU 3aKOHA pacrpenencHus Beitoyi-
na: ko3¢ dumment ¢opmel U Macmitadba. Bocmonbszyemcss HOMorpam-
MO Ha PUCYHKE 5.4.

= [ S = o o]
3 s =, = 1 - W @
Loy Oy O oy vt Py by o e " 3

"
= W
e =5

I
=

i

. S G oy oy 3 L=
ES S w ::.EE = w by ]
e LTI ey o €3 = = L=

Puc. 5.4. Homorpamma 1J191 onpe/ejieHnsi mapamerpa 3akona Beii0OyJsuia

ITo pucynky 5.4 ompenaeisem napameTp o, I COOTBETCTBYIOIIIE-
ro 3HadeHus v, ipu v=0,71 oyaer o=1,47.
Paccuntaem mapameTp A:

1 1
F 14 0,0001836

3487
IIpocras runore3za HO — cpenusist HapaboTka 10 OTKa3a Mo 14u-
HseTcs 3akoHy BeliOyina ¢ mapamerpamu: a=1,47; A=0,0001836.
6 [ToaTBepXA€HUE TUIIOTE3bI
J171s1 TOATBEPKICHUS TUIIOTE3bI HCIIOJI3YEM KPUTEPHU COTIIACHUS
[Tupcona (XQ), KOTOPBIN XapaKTEPU3YET OTKIIOHEHUE TEOPETUUECKON

KPUBOU OT MPAKTUUYECKOU ¢ (nn )2
2. i imeop
l 1 "imeop ;
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[Ipu pacuere HEOOXOAUMO OOBEAMHUTH UHTEPBAJIBI C KOJIUYE-
CTBO JAaHHBIM MEHEE 3.
Pacuer BeneM mJist S-TU UHTEPBAJIOB:

Nimeo

p

P BepoSTHOCTH MomagaHus B UHTEPBAII OT t 10t

P.
m

Pim

i e

N, rae

t
il

Pesynbrarsl pacueTa npeacrasisieM B Tadauue S.6.

]

il

Tabmuna 5.6
=S <
3 =
o < g
% 3 53 £
S8 O E | ti =
5 =l & 2 5 B = g = =
T8 2| 22 g a 8 g E
2 38 g g
30 170 100 1 0,294 20, - 2,6 0,13
9 61 1,61 1
170 310 240 2 0,275 19, 1,72 | 2,9 0,15
1 28 7
310 |450 380 9 0,198 13, - 23, 1,69
84 484 | 41
450 [590 520 1 0,119 8,3 2,70 [ 7,2 0,88
1 0 9
590 |730 660 4 0,063 473 - 0,1 0,03
8 0,38 5
730 | 870 800 1 0,030 2,0 - 1,1 0,57
9 1,09 9
870 101 | 940 4 0,013 0,9 3,09 | 9,5 10,43
0 1 3
101 11511080 1 0,005 0,3 0,63 | 04 1,07
0 0 7 0
$=0,9 =17,
97 95

2 2
X pacHeTHOe paBHO 14,95. CpaBHUM X“ pacuye€THOE C TEOPETUUCCKUM:
), TIIe

(r,

meop

I KOJI-BO CTETICHEH CBOOO/IHI;

KOJI-BO BeposT. omnOku 1-ro poxa ( =0,05;0,01);
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r ksl 61 5, roe
S KOJI-BO HAJI0XKEHHBIX cBs3ei (s 0); k
KOJI-BO MHTEPBAJIOB.

meop” (5;0,01) 15,09 ,

2 2
14,95<15,09 , cnenoBarenbHO, T.K. X~ pacdyeTHOE < X~ T€Op. — I'h-
MoTe3a BepHA, OTKIIOHCHHSI MEHBIIIE JOMYCTUMBIX, T.€. HapaboTKa 10
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OTKa3a MOJUMHAETCS 3aKOoHY BeilOysa ¢ TakumMu napameTpamu.
7 Pacuet noka3zareineil 0€30TKa3HOCTH 1O TEOPETUUYECKUM JTAHHBIM.

M (x) r_ (/) I(1/1,47) 314,86
t - 1,47 0,
1/ 1/1,47
moTabn. I'(1/1,47) 1,33; 2
202/ ) I(1/ ) 2 1,47 0,89 1,33
200
D(x) U 1,47 0,0001836ms 68
fr' e R@) e
Q(t) le:.
Tabmuna 5.7
ti f(t) R(t) Q(t)
0 0 1 0
30 0,00129 0,9 0,0
90 73 27
170 0,00212 0,7 0,2
81 06 94
310 0,00172 0,4 0,5
08 30 70
450 0,00110 0,2 0,7
79 32 68
590 0,00061 0,1 0,8
64 14 86
730 0,00030 0,0 0,9
65 51 49
870 0,00013 0,0 0,9
89 21 79
101 0,00005 0,0 0,9
0 80 08 92
115 0,00002 0,0 0,9
0 25 03 97
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-0,2 200 400 600 800 1000 1200 1400
Bpewms t, yac

Puc. 5.5. I'paduk Teopernyeckoii 3aBUCUMOCTH BEPOSATHOCTH
0e30TKa3HOi padoThI M BEPOSITHOCTH 0TKA3a OT BPEMEHHU
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Puc. 5.6. I'paduk TeopeTnyeckoi 3aBUCUMOCTH IJIOTHOCTH pacrpeae/eHust
0TKAa30B BO BpEMEHU

KoHTpoJ/ibHBbIE BONIPOCHI

1. Yo Takoe caydaiiHas BeIU4YMHA?

2. Kakue coObITus SIBIASIOTCA CIIyYalHBIMU?

3. IlpuBegure npuMeEpbI TUCKPETHBIX CIIyYalHBIX BEJIUYUH,
paccMaTpUBaEMbIX B TEOPUU HAJIEKHOCTH.

4. llpuBeaute mpuMepbl HEMPEPBIBHBIX CIIyYalHbIX BEJIUYUH,
paccMaTpuBaEMbIX B TEOPUU HAJICKHOCTH.

5. Kakoii Bug umeeT GyHKIUS pacupeaesieHus cliy4yailHOW Be-
JIAYUHBI?

6. Uro Takoe IUIOTHOCTh PACIPEACIEHUS, MATEMATHYECKOE
OXKUJIaHUE, JUCTIEPCUs CIIyYalHOW BEJIWYMHBI, CPEJHEE KBaJpaTHye-
CKO€ OTKJIOHEHHE, KO3 (PUIIMEHT Bapuallui, KBaHTUIb, MEIMaHa, MO-
na?

YTo TaKkoe CTaTUCTUYECKUH psil?

[Topsimox 0OpabOTKHM CTATUCTUYECKOTO psijia.

Uto Takoe cTaTUCTUYECKasi TUIOTE3a?

JInst yero npuMeHseTCs KpUTEPUN coracus?

. Uto Takoe omurOKu MepBOro U BTOPOro pojaa?

— = \O OO0
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IIpakTn4yeckoe 3ansaTue Ne 6.
PACYUET HAJIEZKHOCTH CJIOXKHBIX CUCTEM

]_Ie.ﬂl): HaY4YUTh CTYACHTOB OIIPCACIIATH ITOKA3aTCIIN HAACKHOCTHU
O6’[>CKTOB, npeaACTaBIAIOIUX CIIOKHBIC CUCTCMBI.

3agaum o0yueHus:
O3HAKOMUTBH C METOJIAMU PE3EPBUPOBAHUS;
IIPUBUTH HABBIKM ITOCTPOCHUS CTPYKTYPbI CIIOKHOW CHUCTEMBI,
HAaYy4YUTb PACCHUTBIBATD ITOKA3aTCJIN HAACKHOCTH CUCTCMbI oe3
PE3EPBUPOBAHMS, HAYYUTh PACCUNUTHIBATH MOKA3ATEIN HAICKHOCTH
CHUCTEMBI C
pE3EPBUPOBAHUEM.

3aIlaHI/Iﬂ U METOANYECCKHUE YKA3AHUA K UX BbINNOJTHCHUTIO

PaboTa cTyneHTa 3aKkiioyaeTcs B HU3YUYEHHH METOJUK PEIICHUS
3a7a4, CaMOCTOSITEIbHOM PENICHUM 33aJaHWM W OTBETAaX HA IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOIPOCHI.

IIpumep 6.1. Onpeaenutb BEPOSITHOCTh 0€30TKA3HOW pabOThI U
BEPOSTHOCTh OTKa3a OCHOBHOW CHCTEMBI, COCTOSIICH W3 IISTH dJie-
MEHTOB, €CJId BEPOATHOCTH O€30TKa3HOW pabOThI IJIIEMEHTOB PaBHBI
P1(t)=0,98, P2(t)=0,97, P3(t)=0,99, P4(t)=0,98, Ps(t)=0,96.

Pemenue: BEposITHOCTh 0€30TKa3HON PaOOThI CUCTEMBI Pe(?)
omnpenensieM no popmye (3.1):

Pct Pyt P2t... Pst 098 097 099 098 096 0,885, Be-
POSITHOCTH O0TKa3a Qc(?) cuctemsbl onpeaesiercs mo gopmyse (3.5):

Qct 1Pt 10,885 0,115.
OrBer: Pct  0,885Q¢ 0,115.

IIpumep 6.2. Onpenenuts cpeaHee BpeMst 0€30TKa3HON paboThI
CUCTEMBI, €CJIA CUCTEMA COCTOUT M3 TPEX AJIEMEHTOB, CPEIHEE BPEMSI
0e30Tka3Hoi paboThl KOTOPhIX paBHBI 400, 200 1 500 yacoB, 3akoH
pacrpeieNIeHUs] — YKCIIOHEHITUAJIbHBIM.

Pemenne: OnpenenuM UHTEHCUBHOCTH OTKA30B 3JIEMEHTOB IO

dbopmyie (2.11)
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1 1
1 11— —— 0,0025 2 1 — 0,0051/uac;
T 40 T, 20
0 1/uac; 0
3_1t _1 0,0021/uac.
T 500
NHTEHCHBHOCTh OTKa3a CUCTEMBI orpesienisaeM 1o hopmyie (3.7)
c 123 0,0025 0,005 0,002 1/uac.
0,0095
Hapa0oTky /10 oTka3a cucteMbl paccunutaem o dpopmyiie (3.8)
T 1
1 0,0095 105,3uyac.
OtBert: o
T 105,3uac.

IIpumep 6.3. CucremMa COCTOUT U3 TPEX DJIEMEHTOB, BEPOST-
HOCTh 0€30TKa3HOM paboThl KOTOPHIX B TedeHuu 100 yacoB paBHBI
P1(100) = 0,95; P1(100) = 0,99; P3(100) = 0,97. Haiitu cpennee Bpems
0€30TKa3HOU PabOThl CUCTEMBI, 3aKOH pacipeAeaeHUs — SKCIIOHEHIIH-
aJIbHBIN.

Pemenne: OnpenenuM BepOSTHOCTh O€30TKa3HON pabOThI CHU-
CTEMBI

P(100) P1100P2100P3100 0,95 0,99 0,97 0,912 . Beipazum

MHTEHCUBHOCTH OTKa3a CUCTEMBI U3 (popmyiibl (3.6)

InPt Int 0,912

100  0,0092 .
Cpennee BpeMsi 6€30TKa3HOM pabOTHI CHCTEMBI OMPEACIISIEM T10

dbopmyie (3.8) |
1

T 0,0092 1085,6  wuac.

OtBer: T

1085,6 yac.
IIpumep 6.4. Cucrema cocrout uz 6000 351€eMEHTOB, CpeaHASA

MHTEHCHBHOCTh OTKAa30B KOTOPBIX «=35,4-10" 1/4ac. Ompenenuts Be-
POSITHOCTh 0€30TKa3HOM pabOThI, BEPOSITHOCTh OTKa3a, MJIOTHOCTh Be-
POSITHOCTH BpeMEHH 0€30TKa3HOU padoThl 3a BpeMs 100 vyacos, u
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cpeaHee Bpemst 0€30TKa3HON padoTHI.
Pemienure: THTEHCUBHOCTD OTKA30B CUCTEMBI OMIPEICIISAEM 110

dbopmyiie (3.7)
n
6000 5,4 3,24 10s.

: n 10,
1l cp
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BeposiTHOCTh 6€30TKa3HOK paboThl paccuuTaeM o popmyJie
(3.6)

Pt " t 0,00324 100 0,72 ,

e e e
il
BeposTHOCTH OTKa3a CUCTEMBI
Qt 1Pt 10,72 0,28.

HapaboTka 10 0TKa3a CUCTEMBI

T 1 1 308,6 uac.
3,24 10°

MNOTHOCTb BEPOSATHOCTN BpEMEHU 6E30TKa3HOM PaboThl
ft

3
{ 3,2410 2,3 1031 /uac.
3

3agaHus 1Sl CAMOCTOSITEILHOM padoThI CTYJAEHTOB

3agaua 6.1. OnpenenuTs BEPOATHOCTh OE30TKa3HON pabOThI CH-
cteMbl, cocrosimiedt u3 500 371eMEeHTOB, €Clii BEPOSITHOCTh O€30TKa3-
HOM pabOThI Ka)XJOro 3JEMEHTAa B T€UCHHE BpeMeHU ¢ paBHa P(t) =
0,998.

3agaua 6.2. BeposTHOCTh 0€30TKa3HON PabOTBHI CUCTEMBI, CO-
crosmen u3 150 paBHOHAIC)KHBIX 3JIEMEHTOB, B TCUCHUE BPEMEHHM t
paBHa P¢(t)=0,95. Haiitu BepoaATHOCTb 06€30TKa3HON PabOTHI JIEMEH-
Ta.

3amauya 6.3. bnok ymnpasinenusa cocroutr u3z 5000 35eMEHTOB,
CpelHSS MHTCHCHBHOCTH OTKA30B KOTOPHIX paBHa 2,3-10° 1/uac.
Ornpenenuth BEpOATHOCTh 0€30TKa3HON paboThl B TeueHuu t = 100
qac U cpesiHee BpeMs 0€30TKa3HOM PabOThI.

3agaya 6.4. CucreMa COCTOUT W3 IISITH DJIEMEHTOB, CpPEIIHEE
BpeMsi 0e30TKa3HOoI paboThl KOTOphIX paBHO: T1=104 yac; T-=200 yac;
T5=185 uvac; T+=350 gac; Ts=620 yac. [lokazarenu pacrpenene-Hol 1Mo
HKCIIOHECHIIMAIBHOMY  3aKkoHy. OmpenenuTb  CpelaHee  Bpems
0€30TKa3HOU pabOThl CUCTEMBI.

3agaya 6.5. IIpubop cocroutr m3 matu OJOKOB. BeposTHOCTH
0€30TKa3HOM PaboThl KakJI0ro OJ0Ka B TeUeHHE BpeMeHu t = 50 ygac
paBHa: P1(50)=0,98; P2(50)=0,99; P3(50)=0,998; P4(50)=0,975;
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Ps(50)=0,985. CrpaBe;yiB 3KCIIOHEHIIMATBHBIN 3aKOH HA/IE)KHOCTH.
TpeOyetcs HaiiTu cpenHee BpeMs 6€30TKa3HOM pabOThI mpudopa.
3aga4a 6.6. YcranoBka coctout u3 3000 351eMEHTOB, CpeIHsIsA

MHTEHCHBHOCTB OTKa30B KOTOPBIX 3,810 1/1ac. Ompeennts Bepo-
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ATHOCTh OTKa3a yCTaHOBKHM B TeueHuu t = 300 yac u cpennee Bpems
0e30TKa3HOI pabOThI anmapaTyphl.

3agaua 6.7. O6bexT cocrout U3 200000 smeMEHTOB, CpemHSs
MHTEHCUBHOCTH OTKa30B KOTOphiX 0,2:10 0 1 /qac. OnpenenuTs BEPO-
ATHOCTh 0€30TKa3HOU pabOThl cUCTEMBI B TeueHue 240 4acoB u cpea-
Hee BpeMst 0€30TKa3HOM paboThI.

3apmaya 6.8. [IpubGop coctout u3z 5 y3noB. HanexHOCTh y3710B
XapaKTEPU3yeTCd BEPOATHOCTBbIO O€30TKAa3HON pabOThl B TEUYCHUE
BpeMeHu t, kotopas paBHa: Pi(t)=0,98; P2(t)=0,99; P3(t)=0,998;
P4(t)=0,975; Ps(t)=0,985. HeoOxoaumMo onpenenuTh BEPOSTHOCTh 0€3-
OTKa3HOM paboThI mpubOpa.

KoHTpoJibHbIE BONIPOCHI

1. JlaiiTe XapaKTEpUCTUKY CJIOKHON CUCTEMBI.

2. Kak paccuuTbIBalOTCs TOKa3aTeIN HAJACKHOCTH CUCTEMBI 0€3
pe3epBUpOBaHUS (OCHOBHOM CUCTEMBI)?

3. Urto Takoe pe3epBUpOBaHUE?

4. Kakue uCronab3yroTcs BUJIbI PE3EPBUPOBAHUSA?

5. Maiite onpenesieHUE U XapaKTEPUCTUKY OOIIEMY U
II0AJIE-MEHTHOMY PE3E€pPBUPOBAHUIO.

6. JlaiiTe onpeneneHrne U XapaKTEPUCTUKY MOCTOSSHHOMY PE3ep-
BUPOBAHUIO U PE3EPBUPOBAHHIO 3aMEILICHUEM.

7. JlanTe onpeneneHue U XapaKTEPUCTUKY PE3EPBUPOBAHUIO C

BOCCTAHOBJIEHHEM U 0€3 BOCCTAHOBJICHUS.
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IIpakTuyeckoe 3ansaTue Ne 7.
OTKA3bl TEXHUYECKHUX CUCTEM

Lleab: 0OCBOUTH METOIUKY OMPEIETCHUSI OTKA30B U MPEAeTbHbIX
COCTOSIHUI TEXHUYECKUX CUCTEM
3anayu o0yueHus:
03HAKOMHTH C KPUTEPHUSIMH OTKA30B U TEXHUUYECKUX COCTOS-
HUN HePTErazoBOro 060pya0BaHUs;
HAy4HUTh BBISIBIIATH OCHOBHBIC BUIBI OTKa30B 000PYI0BAHMUS;
MPUBUTH HABBIKU OMpeJIeNICHUs] pad0TOCTIOCOOHOCTH OOBEK-
TOB.

33}13HI/IH N MECTOANYECCKHUEC YKA3AHUA K UX BbBINNOJTHCHUIO

PaboTa cTyneHTa 3aKkiIr04aeTcs B M3YYEHUU METOAMK PEIICHHUU
3a7a4, CaMOCTOSITEIbHOM PENICHUM 33aJaHWM W OTBETAX HA IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOIPOCHI.

3amauya. [IpoBecTn aHanmn3 BUIOB, MOCIEACTBUNA U KPUTHUHOCTH
OTKA30B 3alIOPHOM apMaTyphl.

Ananmm3 BUAO0B U mocienctBuii otkazoB (ABIIO) — popmanmso-
BaHHAas, KOHTPOJIUpYyeMas Mpollelypa KaueCTBEHHOI0 aHaIN3a MPOeK-
Ta, TEXHOJOTMU H3TOTOBJICHMS, MPaBWJ AKCIUIyaTalldd U XPaHCHUS,
CHUCTEMbI TEXHUYECKOT'O OOCTY)KMBAaHHS M PEMOHTA W3S, 3aKJIIO-
YaloIIascs B BBIJICICHUM Ha HEKOTOPOM YPOBHE Pa3yKpPYITHEHHS €ro
CTPYKTYpPbl BO3MOXHBIX (HAOII0a€MBbIX) OTKAa30B pPa3HOrO BHUJA, B
MPOCIC)KUBAHUN TPUUNHHO-CIICICTBEHHBIX CBS3€i, 00yCIOBINBAIO-
X HUX BO3HHUKHOBEHHE, M BO3MOXKHBIX (HAOIIOJAEMBIX) IIOCIIE-
CTBUH 3TUX OTKa30B Ha JAHHOM U BBIIIECTOSIINX YPOBHSAX, a TAKKE —
B KAUYECTBECHHOM OIICHKE M PAH)XUPOBAHUU OTKA30B IO TSKECTH HX
MOCJIEACTBAN. AHAJIU3 BUJIOB, MOCJIEICTBUM U KPUTHUYHOCTH OTKA30B
(ABIIKO) — npouenypa ABIIO, nonosiHeHHasi OLlEHKaMHU IOKa3aTe-
Jiel KpUTUYHOCTH aHAJIM3UPYEMBIX OTKa30B.

Memoouxa nposedenuss ABIIKO:

1.  BBIABISAIOT BO3MOXKHBIC BHUJIbI OTKA30B COCTABHBIX YacTEH
U W3ACIHS B IEJIOM, U3Y4YalOT UX MPUYUHBI, MEXaHU3MbI U YCIIOBHS
BO3HUKHOBEHMS U PA3BUTHSI;
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2.  OmpeAeNsioT BO3MOXKHBIE HEOJIarompusTHbIC TOCIE-
CTBUSI BOSHUKHOBEHHS BBISIBJICHHBIX OTKA30B, MPOBOJAT KauyeCTBEH-
HBIN aHaU3 TSAKECTU MOCIEICTBUM OTKA30B W/WINA KOJIMYECTBEHHYIO
OIICHKY UX KPUTUIHOCTH;

3. COCTaBIIOT U NEPUOJANYECKU KOPPEKTUPYIOT MEPEUHU
KPUTUYHBIX 3JIEMEHTOB M TEXHOJOTUUYECKHUX MPOIIECCOB;

4.  OUEHHBAIOT JOCTATOYHOCTH MPENYCMOTPEHHBIX CPEACTB U
METOJ0B KOHTPOJIsI pabOTOCIIOCOOHOCTH U AMArHOCTUPOBAHUS U3JIE-
JUU NI CBOEBPEMEHHOr0 OOHApYKEHHSI M JIOKaJu3alluu €ro OTKa-
30B, OOOCHOBBIBAIOT HEOOXOJMMOCTH BBEICHHS JOMOJHUTEIBHBIX
CPEACTB U METOJOB CUTHAJIM3AIIUH, KOHTPOJISI M JUATHOCTUPOBAHUS;

5. BbIpa0aThHIBAIOT MPEUIOKEHUS U PEKOMEHJAIMU IO BHE-
CEHHUI0 U3MEHEHUU B KOHCTPYKIIUIO W/WUJIU TEXHOJIOTHUIO U3TOTOBJIE-
HUSI U3JICJIHMS U €70 COCTaBHBIX YACTEH, HANPABJICHHbBIE HA CHU)KCHHUE
BEPOSITHOCTU W/WIIM TSKECTU TMOCJHEACTBUNA OTKAa30B, OLEHHUBAIOT
3 (PEKTUBHOCTH paHee MPOBEACHHBIX JOPAOOTOK;

6.  OLEHUBAIOT  JOCTAaTOYHOCTh  NPEAYCMOTPEHHBIX B
CUCTEME  TEXHOJOTMYECKOr0  OOCIyXUBAHUS  KOHTPOJBHO-
IUArHOCTHUYECKUX U MPO(HIAKTUYECKUX OIEpalnii, HarmpaBIeHHbIX
Ha TpeaynpexicHue OTKa30B H3ACIMM B AKCIUTyaTalluH,
BbIPA0ATHIBAIOT TMPEJIOKEHUSI 10 KOPPEKTUPOBKE METOJOB U
MEePUOANYHOCTH TEXHUYECKOTO 00CTYy-)KUBaHUS;

7.  aHAIM3UPYIOT MpaBUJia MOBEACHUS TMEepcOoHaNa B aBapHii-
HBIX CUTYyallUsX, 00YCIOBICHHBIX BO3MOXKHBIMH OTKa3aMH HM3JCIHH,
MPEAYCMOTPEHHBIE DKCILTyaTallMOHHON TOKYMEHTaIue, BhpadaThl-
BaIOT MPEJJIOKEHUS MO UX COBEPILICHCTBOBAHUIO UM BHECEHUIO CO-
OTBETCTBYIOIIMX M3MEHEHUN B 3KCIUTYyaTAlIMOHHYIO JIOKYMEHTAIUIO
MIPU UX OTCYTCTBUH;

8.  MOPOBOMIT aHAIW3 BO3MOXKHBIX (HAOIIO/IaeMbIX) OIINOOK
NepcoHaNIa P AKCIUTyaTallui, TEXHUYECKOM OOCITY>KMBaHUU U pe-
MOHTE W3JIEJINIA, OLEHUBAIOT X BO3MOKHBIE MOCIEACTBUS, BbIpada-
THIBAIOT  MPEMJIOKEHUS IO  COBEPIICHCTBOBAHUIO  YEJIOBEKO-
MaIlIMHHBIX HHTEPPEHCOB W BBEACHUIO JOMOJHUTEIbHBIX CPENICTB
3alUTHl U3JIETTUH OT OIIMOOK MEPCOHAJa, 0 COBEPIICHCTBOBAHUIO
UHCTPYKIIMWA MO JKCIUTyaTalluyd, TEXHUYECKOMY OOCIYKHUBAHUIO U
PEMOHTY U3JCIUMN.
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MeToauka BHINOJHEHUS Pa00Thl HA IPUMeEpPe aHAJIN3A
O0TKA30B IIHOCPHOHU 32ABUKKH, YCTAHOBJICHHOU
B raopacnpeaejureJbHON cucreMe

1. Tlo HOpMAaTUBHO-TEXHUYECKON TOKYMEHTALIUM OIMPEaeIisi-
€M BHUJIbI OTKA30B U MPEJICIbHBIX COCTOSIHUN /ISl PACCMATPUBAEMOTO
oO0BeKTA.

Kputepuu npenenbHOro COCTOSTHUSI M BO3MOXHBIE BUABI UX OT-
Ka30B, SIBJISIIONIMECS OOIIMMU JJIsI BCEX TUIIOB apMaTyphl, YCTAHABIU-
Batorcst CTO I'aznipom 2-4.1-212-2008. K HUM OoTHOCSTCSA:

HavyajabHAas CTaJUs HAPYIICHUS 1IeIOCTHOCTH KOPIYCHBIX
neranei (ra3oBasi T€Ub);

U3MEHEHUE TEOMETPUUECKUX (OpM TMOBEPXHOCTEH KOP-
MYCHBIX JIETaJICH CBBIIIE JOMYCTUMBIX KaK CJIEACTBUE 3PO3MOHHOTO U
KOPPO3UOHHOTO  pa3pylI€HUW, MPENATCTBYIONIMX HOPMAIbHOMY
(GYHKIIMOHUPOBAHUIO apMaTYPHI.

K BO3MOXXHBIM OTKa3aM, XapaKTEPHBIM ISl BCEX TUIIOB apMaTy-
PbI, OTHOCSITCA:

OTEPS] TEPMETUYHOCTH MO OTHOILICHUIO K BHEIIHEN Cpelie
110 KOPITYCHBIM JICTAJISIMU, CBSI3aHHAS C pa3pyIlICHUEM;

nOoTEPS TEPMETUYHOCTH TI0 OTHOIIICHUIO K BHEITHEW cpelie
MO MPOKJIAIOYHBIM COCTUHEHUSIM, YIUIOTHEHUSAM U B TPYOHOU OOBS3-
KE;

HEBBITIOTHEHNE DYHKITUN «OTKPBITUSI-3aKPBITHS;

NOTEPSl TEPMETUYHOCTH B 3aTBOPE (CBEPX JOMYCTUMBIX
MPEJEIOB, YKa3aHHBIX B 3KCILTYaTallMOHHON JOKYMEHTAIUN ).

Kputepuu 0Tka30B MIHMOEPHBIX 3aIBUKEK:

1 IToTeps repMETUYHOCTH MO OTHOIIEHUIO K BHEIITHEW Cpee
10 KOPITYCHBIM JIETAJISIM:

a) pa3pylleHue, ¢ BBIOpocoM padboueii cpeibl B aTMochepy; 0)

pa3pylieHue YIJIOTHUTEIbHBIX TTOBEPXHOCTEH KOPITYCHBIX
JieTalieil; B) MOTEHHUE, KaneabHas

TEYb.

2 IToTeps repMETUYHOCTH 1O OTHOIIEHUIO K BHEIITHEU Cpejie
0 CaJTbHUKOBOMY YIIJIOTHEHUIO:

a) pa3pyllieHrEe CAIbHUKA, C BEIOPOCOM paboueid cpelibl B
aTMo-cdepy;

0) moTepsi FTepMETUYHOCTH B CAIbHUKE, HE YCTpaHUMAasl TOITSK-
KOM.
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3 IloTepss repMETUYHOCTH MO OTHOWIECHUIO K BHEITHEW CPEAE T10
HETOABUKHBIM COCIMHECHUSIM:
a) pa3pyIlieHre YIJIOTHUTEIBHOTO AJIEMEHTA;
0) moTepsi TepMETUYHOCTH, YCTPAHUMAs TTOATSKKOM.
4 TloTepst TEPMETUYHOCTH B 3aTBOPE CBEPX JAOIMYCTUMBIX IIpEJIe-
JIOB, YKa3aHHBIX B OKCIUJIyaTallAOHHOW JOKYMEHTALIUU.
5 HeBbinonHeHne PyHKIHUH «3aKPBITOY.
6 HeBbinonnenue GyHKIUU
«OTKPBITO».
KpurepusimMu npegeabHOro COCTOSIHUS 3aABUKEK SIBJIIFOTC:
Ha4daJibHas CTaJWsl HAPYIICHUS [IEJIOCTHOCTH KOPITYCHBIX JIe-
Tajiel (MoTeHue, KarneibHas Teub);
NOCTHKEHNE HA3HAYCHHBIX NTOKA3ATENEH;
pa3pylIeHre OCHOBHOTO MaTeprUayia U CBapHbIX COCTMHEHUI
KOPIIYCHBIX JACTAJIEH;
U3MEHEHHUS] TEOMETPUUYECKUX PA3MEPOB U COCTOSIHUS MMOBEPX-
HOCTEH BHYTPEHHHUX JETAJICi, B TOM YHCJIE U KOPIYCHBIX, BIUSIOIINX
Ha (YHKIIMOHUPOBAHUE 3aJBUKEK, B PE3YyJbTATE 3PO3HMOHHOTO, KOP-
PO3UMOHHOI'O ¥ KABUTALIMOHHOT'O Pa3pyILICHUN;
MPEBBIIICHUE KPYTSIIEr0O MOMEHTa, HEOOXOIUMOTO MJIs OT-
KpbITUS (3aKpbITHS) 3aJBUXKEK Oonee yeM Ha 10%, mpuBopsiiee K
cpabarpiBaHUI0O MY(PT OrpaHUYEHUS KPYTAIIUX MOMEHTOB DJIEKTPO-
MpUBOJA.
Kpurepun npeaenbHOro COCTOSTHUS 3IEKTPONPUBOIOB YKA3AHBI
B HOPMATHUBHO-TEXHUYECKON JOKYMEHTAIlUH Ha 3JIEKTPOIIPUBOA.

s Oanvhetiue2o ananuza 6o3vbmem 0OUH U3 Kpumepues omrkasda
WUOEPHOU 3a08UNCKU — NOMEPsT 2ePMEeMUYHOCIU 8 3aMmEope CBepx
0ONYyCMUMbIX Npedenos, YKA3aHHLIX 8 IKCHIYAMAyUuOHHOU OOKYMeH-
mayuu 8 pe3yibmame 2a30a0pPa3UBHO20 U3HOCA YNIOMHUMENbHbIX NO-
8epXHOCMEl.

2. YcTaHOBIIEHUE KaTETOPUM TSKECTHU MOCIEACTBUN OTKA30B

TsKeCTh TTOCIECTBUMA OTKA30B YCTAHABIMBAETCS HA OCHOBE
aHaJM3a KaTeropuu 1o taodnuie 7.1.

[Ipunumaem kareropuro TsKecTH II, Tak Kak paccmaTpuBaeMbIid
BHUJ OTKa3a HE MPUBOJUT K 3HAYUTEILHOMY YIIEepOy IS caMOro
00BbEKTa WIIH JIJIsI OKPYIKAIOIIEH CpeIbl.

3.0npenensieM TSHKECTh MOCIEACTBUM OTKa3a

OnpenensieM TSHKECTh MOCIEACTBUM 1O Ta0IHIIe
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7.2.
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Tabanua 7.1

Kareropus Ts-
KECTU MOCIHEN-
CTBHUH OTKA30B

XapakTepuCTUKA TSKECTHU IOCIEACTBUN OTKA30B

IV

I1I

II

OTka3, KOTOpbIH OBICTPO © C  BBICOKOM
BEPOSTHO- CThIO MOXET IOBJIEUb 3a COOOM
3HAYUTEIBHBIA yHIEpO i1 caMoro OObEKTa
U/WIIA OKpPY>KaoIel cpesibl, THOENbh WM
TSKEJBIE TPABMBI JTIOJIEH,
CPBIB BBITIOJIHEHHS TTIOCTABJIICHHOM 3a/1a4U
OTka3, KOTOpbIH OBICTPO ©U C  BBICOKOM
BEPOSTHO- CThIO MOXKET IOBJIEUb 3a COOOM
3HAYUTEIbHBIA yHIepO i1 caMoro oObEeKTa
W/WIU )i OKpyXka- IOIIEH Cpenbl, CPbhIB
BBITIOJTHAEMOM 3a/1a4H, HO CO3/1aeT
MPEHEOPEIKUMO MAITYIO YIPO3Y KU3HU U
310POBBIO JIFOACH
OTKa3, KOTOPBIA MOXKET MOBJIEYD 3aJCPKKY BbI-
MOJTHEHUSI 3a/1a4i, CHI)KEHHUE TOTOBHOCTH M 3(-
(EeKTUBHOCTU 00BEKTA, HO HE TIPEACTABIISIET
OMAaCHOCTH JIJIsI OKPYKAIOUIEN CPEJIbl, CAMOTO
00BbEKTa U 30POBBS JIIOACH
OTka3, KOTOPBIA MOKET MOBJICYh CHUXKCHUE
Ka- 4eCTBa

(GYHKUIMOHUPOBAHUS OOBEKTA, HO

HE
MPEACTABISIET OMACHOCTA A

OKPY2KaroIIEN Cpelibl, CAMOTO

00BEKTa U 3J0POBBS JIIOJCH

Panru orka3os:
A - o0s13aTeneH yriyOJaeHHbIA KOJIMYECTBEHHBIN aHAU3 KPH-

TUYHOCTH,

B - xenareneH KOJINYEeCTBEHHBIN aHATIN3
KPUTHUYHOCTH, C - MOKHO OrPaHUYUTHCS
Ka4eCTBEHHBIM aHAIM30M, D - aHaimu3 He TpedyeTcs.

N3HOC 3aTBOpa SBISAETCS BEPOATHBIM OTKA30M, MO3TOMY IS
MIMOEPHBIX 3aJBKEK XapaKTepeH paHr A win B, mosTomy HE00X0-
MM KOJIMYECTBEHHBIN AHAJIN3 KPUTUYHOCTH.
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4. AHaIU3 Ka4eCTBEHHOU OIIEHKU YaCTOTHI OTKA30B
AHa3 Ka4€CTBEHHOM OLICHKH YaCTOThI OTKA30B MPOBOAUTCS

B COOTBETCTBUHU C TAOIMIIENA 7.3.
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Tabnuua 7.2
Martpuna «BeposiTHOCTh 0TKa3a - THXKECTh MOCJIeACTBUID)
IJISI paHKUPOBaHus 0TKa30B npu ABITIO

TskecTh ocaenCcTBUN
OTtkas ¢
Kara- peHe-
cTpod Kpurn Hekputu 6pe>1<H
Oxupgaemas p - P N P
U- - YeCKUH MO
JacTo- Ta YEeCKH
YyeCcKU . OTKa3 MaJILIM
BO3HUKHOBEHUS - 1
151 (xa- 151
OTKa3
OTKa3 TErOpUs OCHE
(karer
(karer 1) -
0- pus
0- pus CTBUAM
V) 1) "
(kaTero
pus
D
YacTeIll OTKa3 A A A C
BepostHbiil oTKa3 A A B C
Bo3MoXHBIN OTKa3 A B B D
Penxuit otkas A B C D
[IpakTruecku B C C D
He-
BEPOSITHBIN OTKA3
Tabmuna 7.3
KadyecTBeHHEBIE OIIEHKH YaCTOTHI OTKA30B
Bungsl KauectBennoe onmncanue
OTKa- 30B JaCTOTEI
10 4a- TUIA TUIS
CTOTE WHJAUBUYAJIbHOTO COBOKYITHOCTH
5631 (S04 U3 JeJIun
YacTsl o | BepositTHo wacToe Bo3HMKHO- | HaGmromaerc I
51 T | BEeHUE s 0-
Ka3 - CTOSIHHO
Bepositaeiii | Byner nabntonatbes BepositHO
OTKa3 HECKOJIb- KO pa3 3a CPOK
CITy>KObI H3/1e- 1acToc

62



Bo3MoxH
BbIM OTKA3

Penx

4041 T

Ka3

[IpakTruec
KH
HEBEPOSTH

BbIU OTKA3

s
Bo3M0kHO 01HO
HaOJTr0IeHNe JTAaHHOTO
OTKa3a 3a
CPOK
CITY>KOBI
OTka3  MaJIOBEPOSTEH, HO
BO3MOYKEHXOTS
OBl pas
3a
CPOK CITy OBl
OTKa3 HaCTOJILKO
MajioBepOsi- TeH, YTO BPsiJI
71 OyAeT HaOII01aThCs
JaXe OJUH Pa3 3a CPOK
CITYKOBI

BO3HUKHOBEHUE
HaoOmromaet H
Csl CKOJIBKO e-
pa3

Brionne

BO3MOEH XOTH
OBl OJTMH pa3

Otka3 mManoBeposi-
TE€H, HO BO3MOEH
XOTs1 ObI OJIUH pa3
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H3HoC mH6epa MMPpOUCXOAUT HCCKOJIBKO pa3 3a CPOK CJ'I}’)K6BI us-

ACIIHA, IIOOTOMY ,Z[aHHBIfI BHJ OTKAa3a sIBJISICTCA BEPOSATHBIM.

5. Onpenenenre OAMIBHBIX OIEHOK KPUTUYHOCTH OTKa30B

Kputnunocts oTkaza C paccUMTHIBAIOT Kak npousseacHue C =
=B1-B2-B3, BxozsIiine B KOTOPOE COMHOKHUTEIN OLICHUBAIOT B Oa-
JlaX ¢ UCTIOJIb30BaHuEeM Tabmull 7.4-7.6.

Tabanma 7.4
OueHKM BeposATHOCTEN 0TKa30B B 6annax B1
Buaer OTKa30B I10 Outaemasi BEpOsT- Onenka
BEPOSIT- HOCTH HOCTH OTKa30B, Be-
BO3HHUKHOBEHHS 32 BpeMs OLlICHEH- Has POSITHOCT
AKCIUTyaTaIuu pacyeToM MM KC- 1 OTKa3a
MepUMEHTHBIM B
nyTeM oautax Bl
OTKa3 nmpakTUYECKU HEBE- Menee 0,00005 1
pOSITEH
OTka3 MaJIOBEpOSATEH Ot 0,00005 no 2
0,001
OTka3 uMeer Manyro Ot 0,001 mo 0,005 3
BEpO- SITHOCTb,
00yCJIOBJIIEHHYIO
TOJILKO TOYHOCTEIO
pacueTa
YmepenHas Ot 0,005 1o 0,001 4
BEPOSITHOCTD
OTKa3a
OTka3sl BO3MOJKHBI, HO Ot 0,001 mo 0,005 5
IPY UCTIBITAHUSX WJIU B
JKC- IJTyaTanuu
AHAJIOTUYHBIX
W3EJINU He HAOJII0JaINCh
OTKa3bl Ot 0,001 mo 0,005 6
BO3MOJKHBI, HAOJIFOJAJINCh
IIPY UCTIBI- TAHUSX U B
AKCIUTyaTaluu
AHAJIOTUYHBIX U3JICIITNHN
OTka3bl BIOJIHE BEPOSTHBI Ot 0,005 10 0,01 7
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Bricokast BEpOSATHOCTH OT-
Ka30B
BeposTHbI NOBTOPHBIE OT-
Ka3bl

Ot 0,01 o 0,10

bonee 0,11

10
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OueHKH nocJjeacTBuii orkazos B2

Tabnuua 7.5

. Ouenka B
Onucanue nocienCcTBUm
OTKA30R Oamnax B2
OTKa3 He MPUBOJUT K 3aMETHBIM MOCJICACTBUSIM, 1
MO- TPEOUTEh BEPOSTHO HE OOHAPYKUT HATMYNE
HEHC-
PaBHOCTH
ITocneacTBus 0TKa3a HE3HAYUTEIbHBI, HO 2-
OTPEOUTEIH 3
MOET BBIPA3UTh HEYI0BOJbCTBUE €TO MOSBJICHUEM
OTKa3 IPUBOAUT K 3aMETHOMY JIJIsi IOTPEOUTEIS 4-
CHU- KEHHIO SKCIUTyaTallHOHHBIX XapaKTEPUCTUK 6
U/WIH K
HEYJI00CTBY IPUMEHEHUS U3JICTHUS
Bricokas cTeneHb HEJJOBOILCTBA OTPEOUTENS, 7-
u3e- 8
JMe HE MOXKET OBITh UCIIOIB30BaHO MO Ha3HAYCHUIO,
HO yTpo3bl 0€30MaCHOCTU OTKa3 HE MPEACTABIISICT
OTka3 mpeacTaBiIseT yrpo3y 0€30nacHOCTH JTH0IeH 9-
WJIN 10
OKPYKaKIIEH CPEIbI
Tabnuna 7.6
OueHka BepOATHOCTH O0OHAPYKEHUSA 0TKA3a
10 MOCTABKHU U3eaus norpedourearo B3
Bunbl 0TKa30B 110 Ogggomﬂocn Ouen
BEPOSITHO- CTU Y- AKCHHUA Ka
OOHapYKEHUS JI0 TOCTAaB- OTKa3d, OHCHCH- Bepos
Hasi paCU€THBIM T-
Ku WIIH DKCIIEPTHEIM HOCTH
nmyTeM B
Oayia
X
OueHb BBICOKAS bonee 0,95 1
BEPOSATHOCTh
BBISIBJICHUS OTKaza IIpU
KOH-
TpoJie, COOpKe, UCITBITAHUSIX
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Bricokas BepOsSITHOCTD BBISIB-
JIEHUSI OTKa3a Ipu KOHTPOJIE,
cOOpKe, UCTIBITAHUSIX
YMmepeHHast BEpOATHOCTh
BBI- SIBJICHUS OTKa3a MpHU
KOHTpO-

je, cCOOpKe, UCTIBITAaHUIX
Bricokass BEpOATHOCTH MO-
CTaBKH MOTPEOUTEITIO
nedekT- Horo u3aenus
Od4eHb BBICOKAsI BEPOSITHOCTh
MIOCTABKH MOTPEOUTENIO Je-
(hEeKTHOTrO U3Jeus

Ot 0,95 no 0,85

Ot 0,85 10 0,45

Ot 0,45 1o 0,25

Memnee 0,25
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4-(7-8)-1=28-32

Kputnunocts otkaza C

(v

Odopmnenne padouero nucrta s npoeaeHus ABIIO
, IPEJICTaBJICHHOM B

Odopmienne nmpousBoauTtcs mo hopme

6.
tabnuue 7.7.

Tab6auma

®Popma paboyero ivcTa s Nposefierns 7 7 A RTTO)

RERALOUMALITAIOON ULIMKEL BUdOIdLR)]

10

q Uru y

1T A RI AR

RERMLOMHAL)-TAIOOIHLOMNEL( OIMHANHMHO ) OIH-I KA 0Ll HANIRTHINONA |

BERILO OUHIIdEIdd OOEEOEOQMOOM_U

IlocnencTs

1979d0 UMKALA BXULOOHIRU]]

HMLOOHQO0JI01I00L00Rd BAALO[ |

nus
OTKasa

I9INALIMIMOHIALHIATAALIIRA-0ERT HLOOHQOIOLIOL0QRA SHHAMACRH

eATodIr odoworarhedadarr BAo1o] ]

AUTBLINOIL TR LOWHHHAALHALIOHHREHITCH-EH M QMHPAHIEHEH JOHAUERAQROLE |

ULOOHXAJ9OL HOHIIQLUHIOLIIA JOHE]

mbrudares youdagum dodres
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KoHTpoJbHbIE BONIPOCHI

1. Kakue npusHaku Moj0KEHbI B OCHOBY KJIacCU(UKAIIMN OTKA-
30B?
2. JaitTe onpenesieHUs MOCTEIEHHBIM U BHE3AITHBIM OTKAa3aM.

3. IlpuBeaute KiaccuuKaIUO OTKA30B IO MPUYMHAM BO3HHUK-
HOBEHUS.

4. Kakue 3aKOHBI HCTIOJIB3YIOTCS JIJIsl IOCTPOSHUSI MOJACIH TI0-
CTEIICHHBIX OTKA30B"?

5. Kakue 3aKoHBI HCIIOIB3YIOTCS MPU OCTPOSHUHU MO/ICJIA BHE-
3aITHBIX OTKA30B?

6. Kakue oTka3bl XxapaKTepHbI JJIs JeTalleld U y3J10B HedTera3o-
BOr0 00OpYyAOBaHUs?

7. Kakue ¢pusndeckue sIBICHHUS IPUBOJIAT B OTKa3aM TEXHHYEC-
CKHUX cucrem?

IIpakTnueckoe 3ausitue Ne 8.

METO/AbI HIOBBILNEHUA HAAEXXHOCTH
TEXHUYECKHUX CUCTEM

].ICJII)I IMOJIYHYHUTb HABBIKH ONIPCACIIATD MCTOA ITOBBIIICHUA
HaJACKHOCTb TEXHUYECKOM CUCTEMBI U €TI0 XApPaAKTCPUCTHUKHU.

3agaum o0yueHus:
O03HAKOMUTH C METOJIAMU MOBBIIIECHUS HAICKHOCTh TEXHUYE-
CKHUX CUCTEM;
MIPYUBUTH HABBIKHA ONPEACICHUS MTOKa3aTeIel HAaJIC)KHOCTH
TEXHUYECKUX CHCTEM C PE3EPBUPOBAHUEM;
0oOy4HUTh JaBaTh XapaKTEPUCTUKY Pa3HOBUIHOCTEH
pEe3EpBU-POBAHUS.

Banannﬂ U METOANYECCKHUE YKA3AHUA K UX BbBINNOJTHCHUIO:
Pabota CTYACHTA 3aKJIIOYaCTCA B HM3YUCHHHU MCTOIUK PCHICHUA

3aJa4, CaMOCTOATCIbHOM PCUICHUN BaI[aHI/Iﬁ N OTBE€TAaxX Ha IIOCTaB-
JICHHBIC KOHTPOJIbHBIC BOITPOCHI.
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Kpamkue ceedenusn uz meopuu

J1J1s1 TIOBBITIIEHUS HAJCKHOCTH CHUCTEM U DJIEMEHTOB IMPUMEHSIOT
pe3epBUPOBaHUE, OCHOBAHHOE HAa HKCIOJb30BAaHWU TOTO WM WHOTO
BUJIa 30bITOYHOCTH. [locnenHss onpeaenser cieayonme pa3sHoBU/I-
HOCTH PE3EpBUPOBAHUS: (DYHKYUOHAIbHOE, 8pEeMeHHOoe, UHPOopMayu-
OHHOe, CMPYKMYPHOE.

B ToM ciyuae, ecny pa3IMuHbIe CHCTEMBI WM YCTPOUCTBA BbI-
MOJIHSIOT ONU3KKE (PYHKUUH, OCYIIECTBISCTCS (DYHKYUOHAIbHOE Pe-
3epBUpOBaHUE. Takoe pe3epBUPOBAHHUE YACTO MPHUMEHSIOT JJIS MHO-
ropyHKIIMOHAJIBLHBIX CUCTEM.

Bpemennoe pesepBUpoBaHUE 3aKIIOYAETCS B TOM, UTO JOMyCKa-
€TCsl MepephiB (PYHKIMOHUPOBAHUSI CUCTEMbl MJIM YCTPOMCTBA M3-3a
OTKasa djeMeHTa. Bo MHOTHX ciydasx BpEMEHHOE pPEe3epBHpPOBAHME,
o0ecrieunBaroIlee HENPEepPhIBHOCTh TEXHOJOTHMYECKOro Ipolecca,
OCYIIECTBIIACTCS 3a CUET BBEICHMS AKKyMYJIUPYIOIIMX EMKOCTEH,
CKJIQJIOB CBHIPbs ¥ T10J1y(haOpUKaTOB.

HUnghopmayuonnoe pe3epBUpPOBAHUE CBA3aHO C BO3MOKHOCTHIO
KOMITCHCAITMX TOTepH MHGOPMAIIUU 110 OJHOMY KaHaily wH(OpMaIu-
el mo apyromy. Ha GoNbIIMHCTBE TEXHOJOTHYECKHX OOBEKTOB, OJa-
rojilapsi BHYTPEHHHUM CBS3SM, UMEET MECTO MH(pOpMAIMOHHAs H30bI-
TOYHOCTh, KOTOpasi YaCTO UCIOJIB3YETCS JJIs OLICHKU JIOCTOBEPHOCTHU
uHpopMauu.

JIJ1st TOKabHBIX CUCTEM HamboJiee XapaKTepHO CTPYKTYPHOE pe-
3epBUpoBanue. [Ipy UCmonb30BaHUM MOCIEAHETO TOBBIIICHUE HAJIEHK-
HOCTH JIOCTUTAETCS IyTEM BBEJICHHS JIOMOJHHUTEIBHBIX 3JICMEHTOB B
CTPYKTYpPY CHCTEMBI.

Cmpykmypnoe pe3epBUPOBAHHE PA3IAEIAIOT HA oOlIee U modJe-
MEHTHOE (pa3zenbHoe). B mepBom ciydae chcTeMa WA YCTPOMCTBO
pe3epBUpYETCS B 1IETIOM, BO BTOPOM PE3EPBUPYIOTCS OTACIBHBIC dJie-
MEHTBI WJIH UX TPYMIIHIL.

Ecnu pe3epBHBIC 351eMEHTHI (PYHKIIMOHUPYIOT HapaBHE C OCHOB-
HBIMH, TO UMEET MECTO Harpy>KEHHOE pe3epPBHUPOBAHUE.

Ecau pe3epB BBOAUTCS B COCTaB CUCTEMBI MTOCJIE OTKa3a OCHOB-
HOTO 3JIEMEHTa, TO UMEET MECTO HEHarpy>K€HHOE Pe3epPBUPOBAHUE.

[Ipu pesepBuUpOBaHUU 3aMEIIEHUEM OJIUH M TOT K€ PE3epPB MO-
KET OBITh MCIOJIb30BaH Il 3aMEHBI JI000TO U3 psifa OJHOTUITHBIX
sneMeHToB. Takoil crocod pe3epBUpPOBaHUS HA3bIBAIOT CKOJIB3SIIUM
WM C HEOTHO3HAYHBIM COOTBETCTBUEM.
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[IpocTemiuM BapuaHTOM pacyera HaJEKHOCTHU CHUCTEM CO
CTPYKTYPHOM H30BITOUHOCTBIO SIBJIIETCSl OINPEIEICHUE IOKa3aTeae
0€30TKa3HOCTU CHCTEM, COJIEpPXKAILUX PE3epPBUPOBAHHBIE HEBOCCTA-
HAaBJIMBAEMBbIE JJIEMEHTHI.

Hpumep 8.1. Cucrema COCTOMT M3 TPEX 3IEMEHTOB C PaBHOMU
BEPOATHOCTHIO 0€30TKa3HOM padoThl paBHOU 0,9. Onpenenutbs Bepo-
ATHOCTU O€30TKa3HOM pabOThl CUCTEMBI MPHU PA3IUYHBIX BapUAHTAX
pEe3epBUPOBAHUSL.

Pemenue: a) pacueT nmokaszaTeseil HaJe)KHOCTH CUCTEMBI O€3 pe-
3€pBUPOBAHUSL:

BeposiTHOCT 0€30TKa3HOM pabOThl CUCTEMBbI 0€3 pe3epBUPOBa-
HUA onpeesieTcs mo ¢popmyie (2.1):

P.t Pt 0,9° 0,729,
BeposiTHOCTh 0TKa3a CUCTEMBI O€3 pe3epBUPOBAHUS OIpEICIIIeM

o opmysie (2.5)
Qt 1 »
c Pit 10,95 10,729 0,271.

i
1
0) pacyeT nmokazaTesiel HaJIe)KHOCTU CUCTEMBI IPU 00IIIEM pe-
3epBUPOBAHUMU:
CTpyKTypHasi cXeMa CUCTEMbI C OOIIIUM pe3epPBUPOBAHUEM I10-

Ka3aHa Ha pucyHke 8.1.

P11 |4 P12RR4b

P21 | P22H2B

Pi1, P12, P13 — BeposTHOCTH 0€30TKa3HOM pabOThI 3JIEMEHTOB OCHOBHOM CHU-
cteMsbl; P21, P22, P23 — BeposTHOCTH 0€30TKa3HOM pabOThI 3JIEMEHTOB PE3ePBHOI
CHUCTEMBI
Puc. 8.1. Cxema cucremsl ¢ 0011MM pe3epBHPOBaHNE

BeposiTHOCTh OTKa3a CUCTEMBI C OOIITUM PE3EPBUPOBAHUEM OITpE-
nensiercst mo gpopmyie (2.6):

QctQoct Qpct,
rae Qoc(t) — BepOSATHOCTb OTKa3a OCHOBHOM CHCTEMBI;
QOrc(t) — BEpOATHOCTH OTKa3a PE3EPBHON CUCTEMBI.
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BeposATHOCTL OTKa3a OCHOBHOM CUCTEMBI onpeaensieM rno ¢opmy-ne (2.5)

oct 1 Huws 10,729 0,271,

1

BeposATHOCTb OTKa3a pe3epBHON CUCTEMbI PaBHa

PCt 1 JPit 10,9 10,729 0,271,

1
BepO}ITHOCTB OTKa3a CHCTCMBI.

Qct QoctQpct 0,2710,2710,073.
BeposTHOCTh 0€30TKa3HOW CUCTEMBI C OOIIMM PE3EPBUPOBAHUEM
omnpezenseM no gopmyie (2.8)
Pct 1Qct10,073  0,927.

B) pacyeT Moka3areyieil HaJIeXKHOCTU CUCTEMBI TP MO3JIEMEHT-
HOM PE3€pPBUPOBAHUMU:

CTpyKTypHasi CXeMa CUCTEMBI C MTO3JIEMEHTHBIM PE3EPBUPOBAHH-
€M MOKa3aHa Ha PUCYHKE 8.2.

P11 P12 P13

P21 P22 P23

P11, P12, P13 — BeposTHOCTH 0€30TKa3HOM pabOThl OCHOBHBIX 3JIEMEHTOB;
P21, P22, P23 — BeposiTHOCTH 0€30TKa3HOM paOOThI pe3e€PBHBIX 3JIEMEHTOB
Puc. 8.2. Cxema cuCTEeMBI € I03JIEMEHTHBIM pe3epBHPOBaHHE

BeposiTHOCTh 6€30TKa3HOM PabOThl CUCTEMBI C TTOAJIEMEHTHBIM
pe3epBUpOBaHUEM ompeaessaeM no Gopmyse (2.6):

Pct  Pri2it Pr1222t Pi323t,
rae  Pii2i(t) — BEpOSATHOCTH 0€30TKa3HOM pabOThI IPYMIILI U3 IIEPBO-
IO OCHOBHOTO U PE3EPBHOIO 3JIEMEHTOB;
Pi2:22(t) — BEepOSITHOCTH 0€30TKa3HOM Pa0OThI TPYIIIBI U3 BTOPO-
IO OCHOBHOTO U PE3EPBHOIO 3JIEMEHTOB;

Pi3:23(t) — BeposSITHOCTh 0€30TKa3HOM Pa0OThI TPYIIILI U3 TPEThE-
IO OCHOBHOT'O U PE3EPBHOI0 JIIEMEHTOB.

Prigit 1 1Pt 1 P21t 1(10,9 109 10,001 0,99
Pioo2t  11Pp2
t
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1 P2
t

1(10,9)

P1323t
Pi3t
1

Po3t
1(10,9)

11

10,9

10,9

10,01

10,01

0,99

0,99
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BeposiTHOCTh 6€30TKa3HOM pabOThl CUCTEMBI C TTOAJIEMEHTHBIM
PE3EPBUPOBAHUEM:

Pct P11 21t P12 22t P13 23t 0,99 0,99 0,99 0,97, Tak kak

BEPOSATHOCTH 0€30TKa3HOUW pabOTHI TPy 3JIEMEHTOB OJIU3KH K

SAUHUIIE, MOKHO OBLIO BOCIIOIB30BAaThCS (DOPMYIION 115t
npuOIMKeHHOTo pacueta (2.3):
n 3

ottt t 1i11099 10,03 0,97
BeposiTHOCTh 0TKa3a OCHOBHOM CUCTEMBI omnpeiensieM 1o hopmy-

ae (2.5)
Qct 1Pt 10,97 0,03.

OtBer: mi1a cucreMnsl 0e3 pesepBupoBanusa: Pct 0,729,

Qct 0,271; IUIL CUCTEMBI C o0muM  pe3epBUPOBAHUEM
Pct 0,927, Qct 0,073; mi1s CUCTEMBI C TIO3JIEMEHTHBIM pe3ep-
BUpoBaHueMm: Pct 0,97 , Qct 0,03 . Takum 00pa3zoM, MaKCH-

MaJIbHas1 HAACKHOCTb JOCTHUTACTCA IIPH ITO3JICMCHTHOM PC3CPBUPOBA-
HUH.

3agaHus VI CAMOCTOATEIbHOI PadoThI CTYACHTOB

3apgaua 8.1. Cucrtema COCTOUT W3 YETHIPEX DJIEMEHTOB, UMEIO -
X UHTEHCUBHOCTh OTKA30B PaBHYIO A1 = 2,7-10'7 1/gac, 2 = 3,2-10°
7 1faac, A3 = 2,1-107 1/aac, M = 4,3-107 1/aac. U306pasuth CTPyK-
TYPHYIO CXEMY CUCTEMbI U ONPEACIUTh BEPOSTHOCTh 0€30TKa3HOM pa-
OOTHI M BEPOSATHOCTHh OTKa3a B TeueHHe 60 yacoB mpu oOIIeM pe3ep-
BUPOBAHUU CUCTEMBI.

3amaua 8.2. OnpenenuThe KOIUYECTBO PABHOHAICKHBIX PE3EPB-
HBIX 3JIEMEHTOB C BEPOSTHOCTBHIO 0e30TKa3zHOi padotsl Pi(t)=0,9, He-
00XOIUMBIX JIJII TOTO, YTOOBI 0OECIIEUNTh BEPOSITHOCTH 0€30TKAa3HOU
paboThl cucTeMbl paBHYIO Po(1)=0,99.

3agaua 8.3. Cucrema COCTOUT W3 YETHIPEX JIEMEHTOB, UMEIO -
IITUX UHTEHCUBHOCTH OTKAa30B PaBHYIO A1 = 2,7-107 1/uac, ko = 3,2-10°
7 1/aac, s = 2,1-107 1/gac, M = 4,3-107 1/gac. U306pasuth CTpyK-
TYPHYIO CXEMY CUCTEMBI U OIPEACIUTh BEPOSTHOCTh OE30TKA3HOM pa-
0O0THI U BEPOSITHOCTh OTKa3a B TeueHue 6() 4acoB MpU MOJIEMEHTHOM
PE3EePBUPOBAHUN CUCTEMBI.

3agaua 8.4. CucreMa COCTOUT U3 TPEX DJIEMEHTOB C BEPOSTHO-

CThIO Oe30TKa3HOM paboThl paBHOM P1(t)=0,9, P2(t)=0,92, Pi(t)=0,87.
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Onpenenuth BEPOATHOCTU OE30TKa3HOM pabOThl CUCTEMBI TIPU pas-
JUYHBIX BapUaHTaX pPe3epPBUPOBAHUSI.

3agauya 8.5. OnpenenuTh KOIUYECTBO PE3EPBHBIX AJIEMEHTOB C
BEPOSATHOCTBIO OTKa3a paBHou 0,05, mus Toro, 4ToOBI BEPOSTHOCTH
0e30TKa3HOM paboThl cucTeMbl ObLIa paBHa Pc(t)=0,999.

3amaua 8.6. CucteMa COCTOUT U3 TPEX BIEMEHTOB C BEPOSITHO-
CThI0 Oe30TKa3zHoM pabotsl paBHOU Pi(t)=0,9, P2(t)=0,92, P3(t)=0,87.
Onpenenuth BpeMsi 0€30TKa3HOM pabdOThl CUCTEMBI IPH OOILEM pe-
3€pBUPOBAHUU,

3apaua 8.7. Cucrema cOCTOMT U3 TPEX BJIEMEHTOB C BEPOSITHO-
CThIO 0€30TKa3HOM paboThl paBHOU Pi(t)=0,9, P2(t)=0,92, P3(t)=0,87.
Onpenenuth BpeMsi 0€30TKa3HOW pabOTHl CUCTEMBI MPHU IMOAJIEMEHT-
HOM PE3EPBUPOBAHUM.

3amaua 8.8. Cucrema COCTOUT U3 OJHOTO JIEMEHTA C BEPOSITHO-
CThIO 0€30TKa3HOM paboThl paBHOM 0,93, pe3epBHBIN JIEMEHT UMEET
BEpPOSTHOCTh Oe30TkazHoW paboTel 0,95. Ompenenutb BEPOSITHOCTH
0€30TKa3HOW PabOThl CUCTEMBI TTOCIIE 3aMEIIIEHUSI OCHOBHOI'O AJIEMEH-
Ta pe3EPBHBIM, CJIeJIaTh BBIBO/I.

IIpakTn4yeckoe 3ansaTue Ne 9.
IJIAHUPOBAHUE UCHIBITAHUN HA HAJIEXKHOCTH

HCJII)! IMOJIYYHUTb HABBIKU IINITAHUPOBAHMUA HUCHBITAHUN Ha HaJCK-
HOCTbB.

3agaum o0yueHus:
O3HAKOMUTH C BUJIaMH UCIIBITAHUI HA HAJIC)KHOCTh;
MPUBUTH HABBIKU Pa3pabOTKHU IJIaHA MPOBEJCHUS UCTIHITAHUM
Ha HaJIe)KHOCT;
HAay4YuTh 00padaThIBaTh pE3yIbTAThl UCIIBITAHUH.

33IlaHI/Iﬂ U METOANYECCKHE YKA3AHUA K UX BbINNOJTHCHUIO

PaboTa cTyJaeHTa 3aKi04aeTcs B M3YYEHUU METOAMK PEIICHHUU
3a]1a4, CaMOCTOATEIbHOM pPEIICHUH 3aJlaHuid U OTBETaX Ha MOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOIIPOCHL.
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IHpumep 9.1. OnpenenuThs YUCIO U3ACITUNA, KOTOPOE HEOOXOIH-
MO MIOCTaBUTh HA UCIBITAHUS WM MOJYYUTh YUCIIO OTKA30B B MPOIIEC-
C€ MCIBITAaHUM, YTOOBI MOATBEPJIUTH OIICHKU TMapaMeTPOB, COOTBET-
CTBYIOIIIME TPEOOBAHUSI TEXHUYECKOrO 3ajaHusi. VcxonHble NaHHbBIC
TUTS TIaHupoBaHus uctibitannii: a=0,2; f=0,1; T0=200 u,; TO/T1=1,9.

DKCMOHEHLUMaNbHbIN 3aKOH pacnpeaesieHns HapaboTkn ans GUKCMpo-BaHHOIro obbeMa.

Pewmenue.
Io 3nauennto To/Ti=1,9 u3 TaGNULBI 1S § -pacIpeecH S 1
1631,
3aJaHHBIM 3HaUeHUSIM a.=0,2; f=0,] HaXOIUM s ; 01”308

2n=22. CnenoBarteiibHO, 00beM BbIOOPKH paBeH n=11.
Ecnu B pe3ynbTaTe UCIBITAHUHN A0 MOSBJICHUS OJIMHHAAIIATOTO
0TKa3a MOJIyYeHHOE OMBITHOE 3HAaYeHUE HApaOOTKH J0 OTKa3a ¢ yJI0-

BJIETBOPSIET YCIIOBUIO 2
te T 2222 200 1262,31

0 0,1

1484

9

TO HAJIC)KHOCTh TPOBEPSEMON MapTUU U3IEITUN COOTBETCTBYET
TpeboBanusm T3. OTcroa cyMMapHOE BpeMsi UCIIBITAHUHN JOJIKHO
OBITH PABHO:

Sn tn 148 11 16284.

Hpumep 9.2. OnpenenuTs YUCIO0 HACOCHBIX arperaToB IO TUI-
pPOpa3phIBy IJIaCTa M CyMMapHbIH O00BEM HCIIBITAHUM, MPUHUMAs BO
BHUMAHUE, YTO OTKA3bl BO BPEMS UCIIBITAHUU 32 BPEMS / HE JONyCKa-
10TCA. MicXonHble TaHHbIC IS TDITAHUPOBAHUS UCTIBITaHUU: o=0, [, t=3
y; To=600 u. DKCTIOHEHIIMAJIbHBINA 3aKOH pacnpeieaeHuss HapaOOTKU

1151 GPUKCUPOBAHHOTO 00bEMa.
Pemenue.

BrerauciisieM 00beM BBIOOPKH (YHCIIO arperaToB)

. T(l In t1 %003 |1n0,9| )1

CnenoBaTensHO, 00beM BbIOOpKH n=21. OTCI0/1a CyMMapHO€e
BpeMsI HCTIBITAaHUH 0€3 0TKa30B JOJKHO OBIThH

Sp tn 21 3  63u
[TonyuenHoe cymMapHoOe BpeMs paboThl 0€3 OTKa30B MOXKET
OBITH OTPA0OTAHO OJTHUM UJTU HECKOJIBKUMU arperaTaMu.
IIpumep 9.3. Onpenenuts B IpoLEcce HCIBITAHUN YHACIIO OTKA-

30B HACOCHBIX arperaToB Mo rMAPOPA3PHIBY ILUIACTA U CYMMAPHBIN
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00bEM UCTIBITAHUN J1JI51 MOJTYUYEHHsI OLIEHOK ITapaMeTpPOB, COOTBET-
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CTBYIOIIUX TPEOOBAHUSIM TEXHUUYECKOTo 3ajaHusi. IcXoaHbie JaHHbIC
JUIsl TTaHupoBauus ucnbitanuii: o=p=0,1; Ti=600 u; T 0=800 u. Jkc-
MOHEHIIMATLHBIN 3aKOH pachupeneseHns HapaOoTKu J1si (PUKCUPOBaH-
HOTO 00BbeMa.

Pemenue.
Ilo 3uauenuto To/Ti=1,33 u3 TaGIULBI IS ) -PACIIPEACICHIS H

3aJlaHHBIM 3HadYeHusM o=0,1; [=0,1 Haxogum 0, 172,42 ;

0,9 128,16 ; 2n=150. CnenoBarensHo, 00beM BEIOOPKH (YMCIIO OT-

Ka30B) paBeH n=73.
OmnpenenseM ONMBITHOE 3HAYCHUE HAPAOOTKH Ha OTKA3:

T 22n 600
t ———— 172,42 689,684 .
2n 150

Otcroma CyMMapHO€ BpeMsi WUCHOBITAHUW JIsl TOATBEPKICHUS
MUHUMAJIbHOW HapaOOTKu 10 oTka3za 1:/=600 y mnpu 4ucjie OTKa30B
n=75 NOJKHO OBITh PABHO

Sp tn 75 689,68 51725u.
KoHTpoJsibHBIE BONIPOCHI

Kakue cyiiecTByIOT BUIbI UCTIBITAHUN HA HAAEHKHOCThH?
[IpuBenuTe 1Eb ONPENCTUTENBHBIX UCTIBITAHUM.
Kakue 0cOOEHHOCTH UMEIOT KOHTPOJIbHBIE UCTIBITAaHUS ?

4. Kakue npuHIMIBI UCIIOIB3YOTCS IPU TPOEKTHPOBAHUN
YCKOPEHHBIX UCTIBITAHUMN?

5. JlaifTe XxapaKTepUCTHKY TIPOBEACHUS COKPAIIEHHBIX U (Pop-
CUPOBAHHBIX UCIBITAHUN.

6. B kakux ciaydasix IpUMEHSIOTCS CHENHATbHBIE BUJIBI UCIIbI-
TaHUU HA HAJEKHOCTH?

7. B 4em 0coOOEHHOCTH MPOBEACHUS UCTIBITAHUN Ha HAJCKHOCTD

w =

IIpHU OTKa3ax BCJICACTBUC n3Hoca?
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