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IIpakTuueckoe 3ansitue Ne 1.

ONPEJEJIEHUE EJUHUYHBIX IOKA3ATEJIENA
HAJAEXKHOCTHU HEBOCCTAHABJIMBAEMBIX
OBBEKTOB

Iesb: HAyYUTh CTYJICHTOB ONpPEAECIATh MOKa3aTeau 0€30TKa3HO-
CTH TI0 CTATUCTUYECKUM JTaHHBIM

3agaum o0yueHus:
- 03HAKOMMTH C IMOKa3aTeIIMHU OS30TKA3HOCTH U OCHOBHBIMHU
METOJIaMHU UX ONPEACICHHUS;
- NOPUBUTH HABBIKK ONPEACICHHS IOKa3zaTeiaed 0e30TKa3HOCTH
HEBOCCTAHABIIMBAEMBIX OOBEKTOB;
- 00y4MTh JaBaTh XapaKTEPUCTUKY HAXOJUMBIX MOKa3aTeseH
0C€30TKa3HOCTH.

3allaHI/Iﬂ U METOANYECCKHUEC YKA3AHUA K HX BbBINIOJTHCHUIO:

Pabora cryneHTa 3akiro4aeTcs B U3yYEHUHU METOJIUK PEIICHUU
3a7a4, CaMOCTOSITEJIbHOM PENICHUW 3aJaHuil U OTBETaX Ha IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOIPOCHI.

IIpumep 1.1. Ha npombicioBsie ucnbiTanus nocrasieHo 60 Oy-
poBbIX JieOenok. McnbiTanust npoBoauivch B Teuenne 2000 yacos. B
X0JIe UCTBITAHUIN OTKazayo 6 OypoBbIxX Jiebenok. OnpenenuTb cTaTH-
CTUYECKYIO OLIEHKY BEPOATHOCTH O€30TKa3HOW padoThl M3AEIUN 3a
Bpems 2000 gacos.

Pemenue.

Beposmnocme 6e3omkaznoti pabomwur R(t;, t;) — BEPOATHOCTH
BBITIOJIHUTh TPEeOyeMyI0 (PYHKIIMIO MPU JAHHBIX YCIOBHUSX B MHTEPBa-
7€ BpEMEHHU (1, t;). BeposTHOCTh 6€30TKa3HOM paOOThl ONpeAeIsieTCs
B IIPEIOJIOKEHUH, UTO B Hayaje MHTEpBaJia BpeMeHU (MOMEHT Hava-
Ja MCUYUCIICHUS] HapaOOTKM) U3JIeJINE€ HAXOAUTCSI B pabOTOCIOCOOHOM
COCTOSIHHH.

Crartuctudeckas OIIEHKA BEpPOSTHOCTH O€30TKa3HON paboTh
onpezensercs no popmyne ~ - nt

Rt
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rae N — 4uciio 00BEKTOB, Pa0OTOCIIOCOOHBIX B HAYAJIbHBII MOMEHT
BPEMEHU;

1_[(z‘) 9UCI0 0OBEKTOB, OTKA3aBIINX Ha oTpe3ke oT 0 7o t.
OJICTABIIAEM HCXQIIHBIE JRHHBICE q)opMyJIy (1.1)

x0 1 xo 1 x0 O 9
Rt — ~
N 60 R

Oteet. BepostHocts 6e30TkazHoi padotel Rt 0,9. Bepost-
HOCTbH 0€30TKa3HOM PabOTHI SBIISETCS:

- TOKa3arejeM 0e30TKa3HOCTH;

- €MHUYHBIM, TaK KaK XapaKTepU3yeT TOJIKO OJHO CBOMCTB —
0€30TKa3HOCTh;

- DKCIIEPUMEHTAIbHBIM, TaK KaK OMpPEACNSIETCS M0 pe3yjIbTaTaM
WCHOBITAHUM;

- TPYIIOBBIM, TaK KaK XapaKTEPHU3yeT HaJIe)KHOCTh MapTHH W3-
hi (17178

IIpumep 1.2. Ha npoMbIciOBBI€ UCTIBITaHUS TOCTaBiIeHO 60 Oy-
poBbIX JieOenok. McnbiTanusa npoBoauiauch B TeueHue 2000 yacos.
3adukcrupoBaHbl OTKa3bl OYpPOBBIX JIEOEAOK B MOMEHTHI BPEMEHHU f; =
1210 u; t, = 480 u; t; = 900 u; t, = 700 u; ¢t5 = 1900 u; t,= 1100 u;
OCTaJIbHbIE OYpOBbIE JIEOCIKN HE OTKazanu. HallTh cTaTucTHUYEeCKyrO
OLICHKY CPEJHET0 3HAY€HUs] HapaOOTKU J0 MEPBOro OTKA3a.

Pemenue:

Cpennsiga HapaOOTKa 10 MEPBOr0 OTKa3a — 3TO MAaTEMATHYECKOE
OKHJlaHuE HapaOOTKHU IO MEPBOro OTKAa3a.

Cpenusia HapaOOTKa 10 IEPBOr0 OTKa3a MO CTATUCTHYECKUM

agHbpIM dpe G]IIHGTCH 1o o
g pﬂ 210 48% 808, 700 1900 1100 2000 ¥ 54

N 1%11 60

% 1904,834 &= 19054

OtBer: Cpennsisi HapaboTka 10 nepBoro otka3z 7, = 1905 wu.
Cpennsist HapaOOTKa J0 MEPBOTO OTKa3a SBJSACTCS:

- ToKazaTesneM 0e30TKa3HOCTH;

- €IMHUYHBIM, TaK KaK XapaKTepHU3yeT TOJbKO OJHO CBONCTB —
0C30TKa3HOCTE;

- DKCHEPUMEHTAIBHBIM, TaK KaK OMPEAEISIETCS MO pe3ysbTaTaM
HCIBITAHUM;



- TPYINNOBBIM, TaK KAK XapPaAKTEPU3YET HAJCKHOCTH MAPTUU U3-
bi (10707 8

Hpumep 1.3. Ha ucnertanus nocrasuwim 200 m3genui. 3a 100
4acoB pabOThl OoTKazano 25 uzaenuil. 3a nociueayrwomnme 10 gacoB oT-
Kazayio eunie 7 uzaenui. OnpenenTbh CTATUCTUYECKYIO OLIEHKY BEpO-
ATHOCTH O€30TKa3HOW padOThl M BEPOSITHOCTH OTKa3a Ha MOMEHTHI
BpemenH ¢; = 100 v u £, = 110 u, OUEHKY MJIOTHOCTH pacHpeeICHUs
OTKa30B U UHTEHCUBHOCTH OTKAa30B B MMPOMEKYTKE BPEMEHHU MEKIY 1,
=100uut, =110 u.

Pemenune. CTaTUCTUUYECKYIO OIICHKY BEPOSITHOCTU O€30TKa3HOM
paboTel Ha MOMEHT BpeMeHH ¢, = 100 u onpenensieM 1o popmyre:

.ﬁ 100_ % 1 10100 % 1 % (0,875 ;

N 200

OnpenenseM KOJWYECTBO OTKA3aBIIMX W3ACIUA HAa MOMEHT

Bpemenu £, = 110 y
nll1Q *nl0Q ©°n 25 7 32u30.
U BEPOATHOCTH OE30TKa3HOM pabOThI Ha MOMGIT BpEMCHH =110y

Rllo xo 1~ .n—ll—Q— xo 1~ _X°° 0,84
N 200

CraTtucTryeckas OIleHKa BEPOSTHOCTH OTKa3a Ha COOTBETCTBY-
IOIIIME MOMEHTBI BpeMEHHU onpenenisiercs no gopmyse (1.2)

~ nl100 25
Q 100 = 0,125,
N 20
~ nll0 o .
< (0,16 .
Q110 3
N 200

[T10THOCTB pacnpeeieHus] OTKa30B BO BPEMEHH OIPEIeIIsIeM I10
dbopmyie (1.3)
~ ol T o035 I

£110
N°  200+10

t

OlLleHKY MHTEHCHBHOCTH OTKa30B MOKHO OMNpPEAEIuTh Mo (op-
myie (1.4)

~ 7
@10 onlg % 0,00417 I/u.
. N . 200 3210

"l R Q 100



~ ~

OtBerT: 1; 40,875 . 4084 20,125:
Q %01 f110%00035 [/fu; @ 110 = 0,00417 [/v. Jlanusre

M

ITI0Ka3aTCJIN ABJIAKOTCA:



- TIOKa3aTelIsIMU 0€30TKa3HOCTH;

- €IMHAYHBIMM, TaK KaK XapaKTEPU3YIOT TOJIBKO OJIHO CBOWCTB —
0€30TKa3HOCTh;

- HKCIEPUMEHTAIBHBIMH, TaK KaK OMPEICIAIOTCS MO PEe3yJibTa-
TaM MCIBITAHUU;

- TPYNIIOBBIMH, TAK KAK XapPaKTEPU3YIOT HAJCKHOCTh IAPTUU
WU3JCIINH.

3aoanus 011 camocmoameibHol padomol

3agauva 1.1. Ha ucnerranne nocrasineno 200 OqHOTHUITHEIX U3JIE-
auid. 3a 2000 u orkazano 50 mznenuil. 3a nociaenyromue 100 yacos
oTkazajo emé 5 uzaenuid. TpeOyeTcst onpeneInTh:

l. cTaTUCTUYECKYIO OILICHKY BEPOSTHOCTH 0€30TKa3HOM pabOThI
3a Bpems padothl ¢; = 2000 wac u t; = 2100 uac;

2. CTaTUCTUYECKYIO OIIEHKY BEPOSITHOCTH OTKa3a 3a Bpems pado-
1ol t; = 2000 vac u ¢, = 2100 yac;

3. OLICHKY IIJIOTHOCTH PacIpe/ieJICHUs OTKa30B U MHTEHCUBHOCTH
OTKa30B B MPOMEKYTKE BpeMeHu Mexay #; = 2000 yvac u ¢, = 2100
yac.

3agaua 1.2. Ha ncneiranue nocrasieHo 100 OqHOTHIIHBIX HU31€-
nuii. 3a 4000 gacoB paboThl oTkazano 50 m3genuit. Onpenenurs cTa-
TUCTUYECKHUE OLICHKH BEPOSITHOCTU 0€30TKa3HON pabOThl U BEPOSTHO-
CTH OTKa3a 3a BpeMst paboTsl 4000 yacos.

3agaua 1.3. Ha ucnerranue nocrasineHo 100 OqHOTUITHBIX U3JIE-
nuii. 3a 4000 gyacoB padoThl oTkazano S0 uznenuii. 3a mocieAyoIme
50 4gacoB eme 5 w3nenuu. [JaTh OLIEHKY IUIOTHOCTH PacHpeeiICHUS
OTKa30B U HHTEHCUBHOCTH OTKA30B B IMIPOMEKYTKE BPEMEHU MEXIY 1
= 4000 uac u t; = 4050 yac.

3anaua 1.4. B reuenue 500 gacoB paboTsl 3 20 OypOBBIX HACO-
coB oTKazayno 2. 3a unrepBai BpeMeHu 500 — 520 yacoB oTkazain eie
oJuH OypoBoOi Hacoc. J[aTh OIIEHKY INIOTHOCTH pacIpeiesIeHUs OTKa-
30B U MHTEHCUBHOCTH OTKAa30B B MPOMEXYTKE BPEMEHH MEXKIY f; =
500 uac u t; = 520 yac.

3agaya 1.5. Ha ucneiranue mnocraBieHo 2000 moaumidnmHUKOB
kaueHus. 3a nepsoie 3000 yacoB oTkazano 80 u3menuil. 3a UHTEPBAI
Bpemenu 3000 — 4000 gacoB otkazaio emie S0 moamunauKoB. Tpedy-
€TCsl OIPEJICNINTh CTATUCTUYECKYIO OLIEHKY BEPOSITHOCTH 0€30TKa3HOM
pabotsl 3a Bpems 4000 gacos.
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3apayda 1.6. B reuenue 500 yacoB padoTsl u3 20 OypoBBIX Haco-
coB oTka3aio 2. 3a uarepsai BpemeHu 500 — 520 yacoB oTkazain emie
oJH OypoBoit Hacoc. TpedyeTcst onpeaeauTh CTAaTUCTUYECKYTO
OLICHKY BEPOSITHOCTH OTKa3a 3a BpeMs 520 yacos.

3amaya 1.7. Ha ucneitanue nocraBiaeHo 600 uznenuii. 3a Bpems
1200 ygacoB BbIILIO U3 CTpos 125 mTyk u3aenuil. 3a MOCIeayOIUN
uatepBai BpeMeHu 1200 — 1250 yacoB BbILIO U3 cTpos emie 13 uznae-
auii. HeoOXxoaumo omnpenenTh CTaTUCTUYECKYHO OILICHKY BEPOSTHO-
CTH 0€30TKa3HON pabOThI U BEPOATHOCTU OTKa3a 3a BpeMs padoThI ¢; =
1200 yac u t, = 1250 uac; oneHKy INIOTHOCTH pacHpeaeICHUsI OTKAa30B
Y MHTEHCHUBHOCTH OTKAa30B B MPOMEKYTKE BpeMeHU Mexay ¢; = 1200
yac u t; = 1250 yac.

3agaua 1.8. Ha ucneitanme nocraBieno 10 oqHOTUITHEIX U3eE-
nui. [TonydeHsl cieayromne 3HaYeHHUs BpEMEHU O€30TKa3HOW pado-
ThI: t; = 580 uyac; t, = 720 yac; t; = 860 uyac; t, = 550 yac; ts = 780 ygac;
te = 830 uyac; t; = 910 ugac; tg = 850 yac; ty = 840 gac; t;o = 750 ugac.
OnpenenuTh CTaTUCTUYECKYIO OLIEHKY CPEIHETr0 BpeMEHH O0€30TKa3-
HOU paOOThI U3ETHS.

KoHTpoJibHBIE BONIPOCHI

1. Yto Takoe 0€30TKa3HOCTH?

2. Kakue mokazarenum HaJACKHOCTU SBISIOTCS II0Ka3aTeIsIMH
0e30TKa3HOCTH?

3. Uto Takoe BEpPOSITHOCTh 0€30TKa3HOW PabOThI?

4. Yto Takoe BEpOSATHOCTh OTKa3a?

5. Kak onpeaenstorcss CTaTUCTUUYECKUE OLECHKU BEPOSITHOCTH
0€30TKa3HOM pabOTHI U BEPOSITHOCTH OTKa3a?

6. Kak onpenensercst INOTHOCTh pacipeaesieHus: HapaOoTKu?

7. UTo Takoe UHTEHCUBHOCTEL OTKa30B?

8. KpuBas 3aBUCMMOCTH HHTEHCUBHOCTH OTKa3a BO BPEMEHHU.

9. JlaiiTe ompeneneHue cpeaHe HapaOOTKU 10 OTKa3a U Cpej-
Hel HapaOOTKU JI0 IEPBOr0 OTKa3a.



IIpakTnueckoe 3ansitue Ne 2,

OINPEJEJIEHUE MMOKA3ATEJIEN BE3OTKA3ZHOCTHU
HEBOCCTAHABJ/IMBAEMBIX OBBEKTOB
O CTATUCTHYECKHUM JAHHBIM

Hesb: HAyYUTh CTYJICHTOB OMPEACIATh MOKa3aTeln 0€30TKa3HO-
CTH IO CTAaTUCTUYECKUM JTaHHBIM

3agaum o0yueHus:

- 03HAKOMHUTb C METOJMKOW OIpeesieHHs] MoKa3aTeyie 0e30T-
Ka3HOCTH IO CTAaTUCTUYECKUM JaHHBIM Ha OMPEACIECHHOM MPOMEKYT-
KE BPEMEHHU;

- [OPUBUTHh HABBIKA IMOCTPOEHUS 3aBUCUMOCTEH IOKAa3aTesen
0€30TKa3HOCTH BO BPEMEHU;

- 00y4WTh JaBaTh XapaKTEPUCTUKY HAXOAUMBIX IOKa3aTelieu
0€30TKa3HOCTH.

33[[3HI/IH N MECTOANYECCKHUEC YKAZAHUA K UX BbINNOJTHCHUIO

Ha ocHOBe mpejcTaBiICHHBIX CTAaTUCTUYECKUX JAHHBIX MPOBECTH
pacueT U aHaJIM3 MoKa3aTesael HaJIe)KHOCTH CEpUH HEBOCCTAHABJIMBA-
€MbIX OOBEKTOB.

IIpumep BbINOJIHEHUA 3aJaHUS

Hcxoanble JaHHble: Uncno u3neanii, NOCTABICHHBIX HA HWCHBI-
tanue, N = 1000 uznenuii. Ucneitanust npoBoasTcs B TedueHue 100
yacoB. Kaxpie cTo 4acoB ONpeaensiioch KOJIMYECTBO OTKA30B H3/IE-
nuii. Pe3ynbTaThl UCIIBITAHWN NPECTaBICHbI B Ta0muIe 2.1.

3ananue:

I. HaliTu CcTaTUCTUYECKYIO OLICHKY PACIpPEACIICHUS] BEPOSATHO-
ctelt oTkaza Q(t) u 6e30TKa3HOM padoThl R(t) BO BpemeHu.

2. HaiiTu u3aMeHeHre MIOTHOCTH BEPOSITHOCTH OTKa30B f(t) u
MHTEHCUBHOCTH OTKa30B A(t) 110 BpeMEHH.

3. Pe3ynbpTarsl pacuera oTpa3uTh Ha rpadukax.

Pemrenue.

1. OmnpenensieM KOJIWYECTBO PaOOTOCIIOCOOHBIX H3ACIUNA Ha
KOHEII KaX0ro neprojia rno hopmyiie:
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Nt * N nt
2. OmnpenensieM CTaTUCTUYECKYIO OLIEHKY BEpPOSITHOCTU O€3-
OTKa3HOM pabOThl HAa KOHEILKAXKIOK) [Ieproa 1o popmysie
L. X0 1 " " xo Nt
Rt .
N N
3. OmnpenensieM KOJIMYECTBO OTKAa3aBIIMX JeTajedl HapacTa-
IOIMM UTOTOM Ha KOHEIl KaXI0Tro nepuoja no ¢popmyle

xo o
nt;; ~ nt “nt.

4.  OmnpepnensieM CTATUCTHYECKYHO OLIEHKY BEPOSTHOCTH OTKa-

3a Ha KOHEI KaKJA0ro rnepuojaa 1o (bopM}tlne
~ i

Qt. .
N

5. OmnpepgensieM CTaTUCTUYECKYIO OIEHKY IUIOTHOCTH BEPOSIT-
HOCTH OTKa30B MO (opmyJie

.. %nt
ft .
N°t
6. OnpenensieM 3HaYeHUE WHTEHCHUBHOCTH OTKa30B 10 (op-
MyJie

°nt

N
nt
Ot
7. PesynbraThl pacuera AJisl yJ100CTBa CBOJUM B Ta0iuity 2.1

8. Ilo maHHBIM pacueTa CTpPOMM IpaUKU 3aBHCUMOCTU pac-
YETHBIX BEJIMUMH 110 BpeMEHH (pUCYHKH 2.1 - 2.3)

ﬂ?t. xo

1 n

0,8 .

w 0,6 \'\

7 —e— P(b)
0,4 N Q)
0,2 \\X

0 5 : : ;
0 2004006008001000

Bpewms t, yac




Puc. 2.1. I'paduk 3aBMCMMOCTH BEPOSATHOCTH 0€30TKa3HOI PadoThI
U BEPOSITHOCTH 0TKa3a 0T BPEeMEHHU
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Pe3yibTaThl pacyera CTATHCTHYECKUX OLICHOK NMOKa3aTeJieil 0e30TKa3HOCTH

Ta6muia 2.1

Bpemenu Koy KomnuectBo Komnye- Beposr- Beposr- IinotHOC NuTencus-
oM €- CTBO pa- CTBO HOCTb HOCTb Th HOCTb
WHTEpBaI | OT- 00TOCIIOCOOH OTKa- 0e3- OTKa- 3a BEPOSTHO | OTKa3oB A(t),
At, gac Ka30B BIX U3ICTAMN 3aBIIUX OTKa3HO Q(t) - CTH 10
3a Ha KO- Hel| 15631 (12078 51 OTKa- 30B
JTAHHBI nepuozaa N(t) Ha pPaboOTHI f(t),
i KOHEI] R(t) 107
UHTEPB nepuoja
ai
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)

0,0025 /
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Puc. 2.3. I'pa¢uk 3aBUCMMOCTH MHTEHCHBHOCTH 0TKAa30B OT BPeMEHHU
KoHnTpoJsbHBIE BONIPOCHI

1.  CpoiicTBa (hyHKIIMU BEPOSTHOCTH OE30TKa3HON padbOTHI?

2.  CpoiicTBa (hyHKIIUU BEPOSITHOCTH OTKa3a?

3.  Kakum oOpazom omnpenensieTcsi MIOTHOCTh paclpeiesICHUs
HapaOOTKU BO BpeMeHU?

4.  KpwuBas 3aBUCHMOCTH MHTEHCUBHOCTH OTKa3a BO BPEMEHH.

5. KpuBas miIOTHOCTU pacnpenesieHus OTKa30B BO BPEMEHU

12



Hcxoanbie JaHHBIE 1/ BHINOJHEHHSI IPAKTHYECKON padore Ne 2

Ta6muia 2.2

Howme Ob6mee Koyin4ecTBO 0TKa3aBIIMX U3EIUHN 32 UHTEPBAJIl BDEMEHU t;,
p KOJI- IIT.
e I T R I R R R R
Ta Eglﬂeﬂ 100 200 600 900
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 1 5 190 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




IIpakTuueckoe 3ansitue Ne 3.

OINPEJAEJIEHUE EJUHUYHBIX U KOMIIVIEKCHbBIX
MOKA3ATEJIEH BOCCTAHABJIMBAEMBIX
OBBEKTOB

He.]'ll): HaY4YUThb CTYACHTOB OIIPCACIIATH IMOKA3aTCIN HAACKHOCTU
I10 CTaATUCTUYCCKHUM AdaHHBIM

3agaum oOyueHus:

- O3HAKOMHTb C METOJMKOM OMmpeeieHHUs €AMHUYHBIX M KOM-
IUICKCHBIX ITOKa3aTeJICH M0 CTaTUCTUYSCKUM JaHHBIM,

- TMPUBUTH HABBIKU pacyeTa MoKa3zaTeyiel HaJe)KHOCTH;

- 0OyuYuTh JaBaTh XapaKTEPUCTHUKY HAXOJMMbBIX MOKa3aTenei
HaJIeKHOCTH.

3aI[aHI/IH U METOAUYECCKHNEC YKA3AHUA K UX BBINNOJTHCHHUIO

PaboTa cTyneHTa 3aKkiIio4aeTcs B M3YyUYEHHH METOJMK pEelICHUU
3a/1a4, CaMOCTOSITEILHOM pPEIICHUM 3aJaHui W OTBETaX Ha IMOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOITPOCHI

IIpumep 3.1. Ha npomebiciioBbIe UCIIBITAHHS TOCTaBlieHO 3 Oy-
POBBIX Hacoca. B xojie ucnbITaHul y epBOTro Hacoca ObUIO 3auKCH-
poBaHo 144 otkaza, y BToporo — 160 oTka30B, y TpeTbero — 157 otka-
30B. CymmapHas HapabOTKa Ha OTKa3 JJis MEPBOro HAcoca COCTaBuUia
3250 4gacos, anst Broporo — 3600 gacos, mis Tperbero — 2800 yacos.
Onpenenuth CpeaHIO HApaOOTKy 10 OTKa3a M CpeAHuil pecypc Oy-
POBOI0 Hacoca.

Pemenune. CpenHsisi HapaOOTKa J0 OTKaza ONpEAesieTcsl IO

dbopmye
N
teym O 3250 3600 2800
t.
» s ! .
°p ol s 209 °
At g 144 160 157
m

i1
Cpenuuii pecyg:: omnpenensieM 1o Gopmyiie

p
14

Q >pl ) xo ix°ol



3250 3600 2800
3

©3216,7 uac.

15



OTtBeTt. Cpennsis HapaOOTKa JI0 OTKa3a paBHA )Acp * yac,

20,9
JIAHHBIN ITI0KA3aTelIb SBIISICTCS:

- ToKazaTelieM 0€30TKa3HOCTH;

- €IMHUYHBIM, TAK KAaK XapaKTEPU3YyET TOJIBKO OJHO CBOMCTB —
0€30TKa3HOCTh;

- DKCIIEpUMEHTAIbHBIM, TaK KaK OMNpEEeIIIeTCS M0 pe3yabTaTaM
WCHOBITAHUM;

- CMEIIaHHBIM, TaK KaK XapaKTepHU3yeT HAJAC)KHOCTh HEOOIBIIION
MAPTUU U3JICITUN.

Cpennuii pecypc >

PaBEH,

. %> 3216,7yac, TaHHBIA ITOKa3aTENb

SIBIISICTCSL:

- TIOKa3aTeJIeEM JOJITOBEYHOCTH,

- €IMHUYHBIM, TaK KaK XapaKTEPHU3YET TOJILKO OJTHO CBOMCTB —
JIOJITOBEYHOCTD;

- DKCIIEPUMEHTAIbHBIM, TaK KaK OMPEIECIIETCA MO PE3yJibTaTam
HCIIbITAHUM;

- CMEIIaHHBIM, TaK KaK XapaKTepHU3yeT HAJAC)KHOCTh HEOOIBIIION
MMAPTUU U3JICITUN.

Hpumep 3.2. Ha ucneitanus nocrasieno 500 uznenuu. Pe3ymb-
TaThl OMNpEIEICHUsI pecypca mpeacTaBieHbl B Tabnuue 1.4. Ilo naH-

HBIM HCIIBITAHUW OMNPEICIIUTh TaMMa-MPOIEHTHBIN pecypc Wi ¥ =
=95 %, 90 % u 80 %.

Tabmura 3.1
Pe3yabTaThbl HCNIBITAHUNA U31EJIUN
No NuTepran KonungecTBO 0TKa3aBIINX
BPEMEHHU, nu3Je-
No o
qac nui 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
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10

900 — 1000

136
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Pemenue. Jlna omnpeneneHuss raMma-IpoLEHTHOrO pecypcea
HEOOXOAMMO HAUTH 3HAYCHUE HApaOOTKH, BEPOSTHOCTH KOTOPOM paB-
Ha 0,95; 0,90; 0,80, cornmacHo dhopmyie

.=T ¥ Y

100

Onpenenum KOIUYECTBO PaOOTOCIOCOOHBIX U3JEITUN U BEPOST-
HOCTbh 0€30TKa3HOW pabOThl HA KOHEI KaXKJI0I0 BpPEMEHHOTI'0 MHTEPBa-
Ja, pe3yabTaThl pacueTa CBeJeHbI B Ta0auily 3.2.

Tabnura 3.2
Pe3yabrarsl pacuera
Komunuect KonunuectBo
HNuTepBa BeposTtHoC
BO pa-
No | Th
OTKa3aBIII 00TOCTIOCOOH
No BPEMEHH, 0e30TKa3H
ux BIX  U3JACIHS .
qac . ol paboOTHI
131 (0117171 N(t) x
P(t)
n(t) KOHILY TIEpHO/JIa
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 nmpencraBienHomy pacuety BeposaTHocTaM 0,95; 0,90 u 0,80
COOTBETCTBYIOT 3HaueHusi HapaboTku paBHbie 100, 200 u 400 vacos
COOTBETCTBEHHO.
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OTBeT: raMMa-nIpoOIEHTHBIE PeCYpChl PaBHBI Thos = 100 yacos;
Tpoo = 200 gacos; Tyos = 400 yacoB, mokazarenu ABISIOTCS:

- MOKA3aTeJIEM JIOJITOBEYHOCTH;

- €IMHUYHBIM, TAK KAK XapaKTEPU3YET TOJBKO OJHO CBOMCTB —
JOJITOBEYHOCTb;

- BKCIIEPUMEHTAIbHBIM, TaK KaK OIPEIEISIETCS MO pe3ybTaraM
HCIIbITAHUI;

- CMEIIaHHBIM, TaK KaK XapaKTepu3yeT HaJAC)KHOCTh HEOOIBIIION
MAPTUU U3JICITUNA.
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IIpumep 3.3. B pesynbrate HaOmoaeHU 3a paboTON OypoBOM
ne0eIKY MOy4YeHbI CIeAYIOINE JaHHBIE O BPEMEHH, 3aTPauy€HHOM Ha
CMEHY TOPMO3HBIX JIEHT, B yacax: 2,5; 1,8; 1,8; 2,6; 0,8; 1,2; 0,6; 2,0;
1,6; 3.2. Bcero 10 nabmoaenuii. Onpenenutsb cpeaHee Bpemsi BOcCTa-
HOBJICHUS OypOBOM JIEOCIKH.

Pemienne: CtatucTudeckas OLIEHKA CPEIHEro BPEMEHU BOCCTa-
HOBJICHUS BBIUUCIISICTCA 11O (popMmyie

m
¢
> 2518182608 120620 1632
B1 xo
o 10
>, it
18,1
xo— xo 1,811_1
10
OTBeT: cpejiHee BpeMsi BOCCTAHOBIICHHS PABHO », »  ygca, 10-

1,81
Ka3aTCJIb ABJISICTCA.

- IOKa3aTcJICM PCMOHTOIIPUT'OAHOCTH,

- CAMHHUYHBIM, TAK KdK XapaKTCPHU3YCT TOJIBKO OIHO CBOMCTB —
PEMOHTOIIPUTOAHOCTD,

- OKCINTYyaTalMOHHBIM, TAK KaK OIIPCACIACTCA IIO0O PC3yjibTaTaM
OKCITyaTalluu,

- CAMHHUYHBIM, TdK KdK XdapaKTCPHU3YCT HAAC)KHOCTb OAHOI'O HU3-
ACIINA.

IIpumep 3.4. Onpenenutb KOAHPUIIUEHT TOTOBHOCTH CHUCTEMBbI
IpU CpPeAHEM BPEMEHH BOCCTAHOBIICHHMSI PaBHOM 2 Yaca W CpeaHei
HapaboTKe Ha 0TKa3 paBHOU 100 yacos.

Pemenne: Cpennee 3Hauenue koddpduimenta roroBHoctu K

BBIYUCIISIIOT 11O Q)opMyHe
100
,El 100 = "™ 20,984 .

/é ‘Q! 100 2 102

x°ol
OtBer: Koadduuuent roropHoctu papeHp. = 0,984.
- TOKa3aTejaeM rOTOBHOCTH;
- KOMILJIEKCHBIM, TaK KaK XapaKTepu3yeT 0€30TKa3HOCTh, PEMOH-
TONPUTOJTHOCTh U TOTOBHOCTB;

20



- OKCIUIyaTallMOHHBIM, TdK KaK OIPCACIISACTCA IO PC3yJIbTaTaM
OKCIIIyaTalluu,

- CAMHHUYHBIM, TdK KdK XapaKTCPHU3YCT HAAC)KHOCTb OAHOI'O HU3-
ACIINAL.
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IIpumep 3.5. Onpenenutb KO3POUIMEHT TEXHUYECKOTO HC-
MOJIb30BaHUs, €CIIM U3BECTHO, YTO CUCTEMA IKCIUTyaTUPYETCS B TE€Ue-
Hue 1 roma, rogoBoi (OHI BpEMEHHU CUCTEeMbI cocTaBisieT 8760 ua-
cOB. Bpems mpoBeaeHUsT €KErOAHOTO TEXOCMOTpa cocTaBisieT 20 cy-
TOK, CYMMapHO€ BpeMsl, 3aTpauyeHHOE Ha PEMOHTHbIE paOOThI, COCTAB-
nsiet 20 Jacos.

Pemenne: KoapduimeHT TEXHUUECKOTO MCMOJIb30BAHUS OMpe-
nensiercs 1o popmyiie

o

U9 By W 8760 20 v 24 20
X,
OtBeT: KoadpuimeHT TEXHUIECKOTO UCTIOIb30BaHUS PaBEH
» 0,943, TOKa3aTeIb SBISCTCS:
- TIOKa3aTesieM T'OTOBHOCTH;
- KOMIIIEKCHBIM, TaK KaK XapaKTepHu3yeT 0€30TKa3HOCTh, PEMOH-
TOIPUTOJTHOCTh M TOTOBHOCTB;
- SKCIUTyaTallMOHHBIM, TaK KaK OIpPEAEIeTCS MO0 Pe3yJbTaTaM
SKCILTyaTalllH;
- CAMHUYHBIM, TaK KaK XapaKTEePU3yeT HAJIC)KHOCTh OJHOTO H3-
TICITHSL.

>TI/I N
W, 2 8760 % 0.943.

3agaHusA I CAMOCTOATEJIbHON PadoThI

3agaua 3.1. Ha npoMbICIIOBBIE HCTIBITAHUS MOCTABJICHO 3 BEpT-
mora. B xoze ucnplTaHuil y iepBoro Hacoca 0b110 3aduKcupoBaHo 37
OTKaza, y BTOporo — 29 oTkas3oB, y Tperbero — 48 orka3zo. CyMmap-
Has HapabOTKa Ha OTKa3 JyIsl MepBOro BepTitora coctaBuia 3100 ya-
coB, st BToporo — 2200 gacos, s Tpetbero — 2700 wacoB. Onpene-
JUTH CPEJIHIO HApaOOTKy JI0 OTKa3a.

3agauva 3.2. Ha skcruryatanuio mocraieHo 250 uzpenuit. Ha
MOMEHTBI BpeMeHHU t; — t; 3aUKCUPOBAHO OMPEACICHHOE KOJIUYECTBO
oTka3oB (Tadnuma 3.3). OcranbHble M3AENUsS HE OoTKazanu. Omnpese-
JITh CPEAHUN pecypc.

Tabmuna 3.3
ti, 5 | 1 2 2 3 3
yac 0 0 5 0 5 0 5
0 0 0 0 0 0
n(t;) 5 8 1 1 2 3 9
1 5 1 1
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3agaua 3.3. Ha npombICTIOBBIE UCIIBITAHUSA MOCTABJIEHO 3 HACO-
ca. B xone ucnelTaHuii y nepBoro Hacoca ObLIO 3a(UKCHUPOBAHO 37
0TKa3a, y BTOporo — 29 oTka3oB, y TpeTrbero — 48 orkazon. Cymmap-
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Hasg HapaOoOTKa /10 OTKa3a AJisl mepBoro Hacoca coctaBuiia 3100 vacos,
st Broporo — 2200 yacos, mis tpetbero — 2700 yacoB. OnpenenuTsb
CpEeIHMI pecypc Hacoca.

3amava 3.4. /[nuTenbHOCTh MPOBEICHUS TEXHUYECKOTO OOCIy-
KUBaHMS 11 OypoBOro Hacoca cocTaBiisieT 45 yacoB. MexpeMoHT-
HbIM 1K cocTaBisieT 2335 wacoB. Omnpenenuth Kod(QUIMEHT To-
TOBHOCTH OYpOBOIr'0 Hacoca.

3amaua 3.5. Kakyro JIMTENBHOCTh BOCCTAHOBJIEHUSI pabOTOCIIO-
COOHOCTHU JOJKEH UMETh OOBEKT C MEXPEMOHTHBIM 1ukiioM 2000 ya-
COB, UTOOBI KO3(P(DUIIMEHT TOTOBHOCTU 00beKTa cocTaiisui 0,95.

3agaua 3.6. Onpenenuts cpeaHee BpeMs BOCCTAHOBJICHUS KOM-
Mpeccopa, €Cu Ha MPOBEJEHNE 5 METKUX PEMOHTOB OBLIO 3aTpadyeHO
30,5 gaca.

3amauva 3.7. ['omoBoe BpeMs paOOThI OJHOW OypoBOH JieOenKu
coctapisieT 3500 yacoB. 3a roa MpoBOAUTCS 4 TEXHUYECKUX OOCIy-
KUBaHUA MPOJOJDKUTEIBHOCTIO 65 4acoB Kaxjaoe U 1 cpenHuit pe-
MOHT MPOJOJBKUTENBHOCTHIO 360 yacoB. Onpeaenuts KO3 UIUEHT
TEXHUYECKOT'0 UCTIOJIb30BaHUs OypOBOIL JIeOSIKH.

3anaua 3.8. [lo nanusiM 3agaun 3.7 onpeAenuTb KO3POUIIMEHT
TOTOBHOCTH OypOBOM JIEOCIKH.

3anaua 3.9. B xone naGmtonenuii 3a pabotoit TypOoOypa Obuin
3a(UKCUpOBaHbl OTKA3bl B CIEAyIOLIMEe MOMEHTHI Bpemenu: 110, 167,
284, 365, 512, 650 yacoB paboThl. ONIpeAeIUTh CPEIHIO HAPAOOTKY
MEXIy OTKa3zaMu TypOoOypa.

3agaua 3.10. [lo nganabIM 3a7auun 3.9 onpenenuTh BEPOSITHOCTD
0€30TKa3HOM pabOThI M BEpOATHOCTH 0TKa3a 3a 300 u 600 4yacoB pabOTHI.

KoHTpoJibHBIE BONIPOCHI

1. Jlaiite ompeneneHue cCpeaHel HapaOOTKKW [0 OTKa3za H
cpeaHelt HapaOOTKHU Ha OTKa3.

2. Kakue mokazaTend MCHOJb3YIOTCA MPU OMPEACICHUU J0-
TOBEYHOCTH ?

3. Kak onpenenarorcs cpelHuM U raMMa-IpOLEHTHBIN pecypc?

4. Kak onpenensitorcsi CpeAHUA W TraMMa-IPOIEHTHBIM CPOK
CITy>KOBI?

5. Jlaute XapakTEpUCTUKY MOKA3aTENIsIM PEMOHTOIPHUTOIHO-
CTH: BEPOSITHOCTH BOCCTAHOBJIEHHS, ”THTEHCUBHOCTH BOCCTAHOBJICHUS,
CpeIHEMY CPOKY BOCCTAHOBJICHMUS.

6. JlaliTe XapakTEpUCTUKYy MOKa3aTeJsIM COXPAHSIEMOCTH:
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CPEIHEMY CPOKY COXPaHSIEMOCTH, FTaMMAa-IIPOLEHTHOMY CPOKY COXpa-
HSIEMOCTH.

7. llpuBeguTe omnpenesicHUE U JalTe XapaKTEPUCTHUKY KOd(]-
(ULIMEHTY TOTOBHOCTH.

8. IlpuBeaute ompeaelieHHE W JAWTE XApaKTEPUCTHUKY KO-
(bUIMEHTY OnepaTUBHON TOTOBHOCTH.

9. IlpuBeaute omnpenesieHUE U AaUTE XapaKTEPUCTUKY KO3(]-
(UIUEHTY TEXHUYECKOTO UCII0JIb30BAHUS.

10. IlpuBeguTe omnpeneyieHUE W JalWTe XapaKTEPUCTUKY KOd(]-
bunmeHTy coxpaHeHus 3pHEKTUBHOCTH.

IIpakTnueckoe 3ansaTue Ne 4.

ONPEJEJIEHUE MMOKA3ATEJEN HAJEXKHOCTH
OBBEKTOB IIPH PA3/IMYHBIX 3AKOHAX
PACHIPEJAEJIEHUA

ue.ﬂb: HAaY4UThb CTYACHTOB OIIPCACIIATH ITOKA3aTCIN HAACKHOCTH,
KOTOPBIC MOAYHUHAIOTCA PpAa3JIMYHBbIM 3aKOHAMMA PACIIPCACICHUA

3anayu o0yueHus:

- O3HAaKOMHUTb C METOJUKON OMpeieieHUs €AUHUYHBIX U KOM-
IJIEKCHBIX TOKa3aTeled MO CTAaTUCTHYECKUM JaHHBIM JJIsI 3aKOHA
HOPMAaJBLHOTO pacrpeeeHus, SKCIOHEHIIMAIBHOTO 3aKOHA U 3aKOHA
BeiiOynna;

- TPUBUTH HABBIKU pacyeTa MoKaszaTesie HaJle:)KHOCTH TP pas-
JUYHBIX 3aKOHAX pacHpeaccHus;

- 0o0y4uTh JaBaTh XapaKTEPUCTHUKY HAXOJIUMBIX IOKa3aTelieu
HaJIC)KHOCTH.

Sa;[amm U METOAUYECCKHNE YKA3AHUA K UX BBINNOJTHCHHUIO

PaboTa cTyneHTa 3aKkiaioyaeTcs B M3YyUYCHHH METOJUK pEelIeHUU
3a/7a4, CaMOCTOSITEILHOM PEIICHUM 3aJaHWi M OTBETaX Ha IOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOIPOCHI.

IIpumep 4.1. Tlo pesynbraTaM HaOIOACHUN 3a pabOTOM cpen-
Hsg HapaOoTka Ha oTka3 paBHa 2000 yacoB, CpEeIHEKBAIPATUUECKOE
otkioHeHue 400 yacoB. OmnpenenuTs BEpOSTHOCTh O€30TKa3HOU pa-
OOTHI M BEPOSATHOCTh OTKaza i 3HadeHusi HapaboTok 1000, 2500 u
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3000 gacoB, 3aKOH pacnpeaesieHUs] 0TKa30B — HOPMAJIbHBIM.
Pemenune: OnpenensieM 3HaAYEHUE KBAHTWUIM HOPMHUPOBAHHOIO
HOpMasibHOTO pacnpenenenust U, no dopmyne (2.14) u cOOTBETCTBY-
rorieit et pynkuuu Jlamnaca.
st napabotku 1000 yacoB KBaHTUIIb U (YHKIUS HOPMUPOBAH-
HOI'0O HOPMAJIBHOTO PaCIpeIeICHUs] COOTBETCTBEHHO

. t M ) -
[% o @ t XOOJ—(K%%(KKLXOO 025
t

DU ,* @025 *0,4013.
Jlnst napabotku 2500 yacoB

o t Mt Y
% e * 20000 1,05
t
QU ,* 1,25 * 0,8944.
Jnst napa6otku 3000 yacoB

1M, -
G et » 300G 3000 , .
t
U, = P25 % 0,9938 .

BeposTHOCTh 0€30TKa3HOM padOTHI IS MOKa3aTeaeh IMOoIurHSI-
€MBIX 3aKOHY HOPMAaJIBHOTO pacIpeAeICHUs onpeaeisieM o GopMyie

(2.12):

P(t)*1%U,)*10,4013%0,5987 — npu mapa6orke 1000
YacoB,;

P(1)*1%U,) 10,8944 * 0,1056; — npu Hapaborke 2500
4acoB;

P(t)*1%(U,) 10,9938 *0,0062 . — npu Hapa6orke 3000
qacCoOB.

BepositHocTh 0TKa3a onpenaesnsieM o gpopmyse (2.15):
o(t) ~> DU, ) * — 1ipu HapaboTke 1000 yacos;
0,4013
O(t) = 3( U, ) * 0,8944; — npu Hapabotke 2500 yacos;
O(t) *3(U, ) 0,9938. — npu HapaGotke 3000 yacos.
OrBer: 1npu Hapabotke 1000 wacoB: P(t) ** 0,5987

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

Q(t) npu Hapabotke 3000  wacos P(t) %> 0,0062
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0,8944 ;

Q)
0,9938.
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Ipumep 4.2. Ha ucnerranus ycranosieHo 100 m3nenuii. Cpen-
Hsig HapaOoTKa Ha oTka3 coctaBwia 600 yacoB, kKodphULIMEHT BapHa-
nuu pecypcea 0,1. Onpenenuts KOIMYECTBO OTKA3aBIINX U3IEIIAN MIPU
HapaboTke 720 yacos.

Pemenne. Tak kak ko3dduurent Bapuanuu paseH 0,1 — 3akoH
pacrpeeieHus: HapaOOTKHU HOPMaJIbHBIM.

Haxonum cpeaHee KBagpaTUYHOE OTKJIOHEHHE, BBIPA3UB €T0 U3

dbopmyisl (2.6),

cE R % 0,1% 600 <= 60.
A M
X
M
Jlnst HapaGotku 720 4acoB KBAHTWIb U (YHKIHS HOPMHPOBAH-
HOTO HOPMAJIBHOTO paclpe/ie/IeHUs] COOTBETCTBEHHO PABHBI

U xo t M ~

p HL lZ%gil(L 20 :
oU, = 2,0 *~0,9772.
BeposiTHOCTh 0TKa3a mipu HapaboTke 720 4acoB omnpenesseM 1o

dbopmye (2.15):
Q(t) = d(U,) * 0,9772.

KonudectBo oTka3zoB npu HapaboTke 720 4acoB paBHO

nt * Qtv N = 0,9772 v 600 > 586,32 &= 587 uU3.
OTtBet: 587 nznenuii.

IIpumep 4.3. HapaGoTka Ha OTKa3 MCHOBITHIBAEMOTO W3ACIIHS
NOJYMHSIETCS AKCIOHEHIIMAIbHOMY 3aKOHY pacrpeaencHus. VHTeH-
CHBHOCTbL OTKa3a CUCTeMbI paBHa A=4,5-10" u'. Onpenenurs BeposT-
HOCTh 0€30TKa3HO paboThl 32 BpeMs 100 yacoB pabOTHl U CPEAHIOO
HapaOOTKy Ha OTKa3 pacCMAaTPUBAEMOTO U3/CIIHS.

Pemenue: BeposaTHOCTh 6€30TKa3HON pabOThI OMpEesaeTCs o

dbopmye (2.7)

P(t) . 4571057100
- X en <~ (0,9955.
Tak kak At MHOTO MeHbIIe 0,1, TO BEpOATHOCTh 0€30TKAa3HOM pa-
OO0TBI MOKHO OBLIIO OMPEASTUTH 10 MPUOIMKEHHOU hopMyJie

Ptam 1 @t 14,5v10° v100 > 1 0,0045 > 0,9955.
MareMaTtuyeckoe OXXHUJaHUE CpeaHed HapaOOTKM Ha OTKa3

onpenenseM no Gopmysne (2.11)
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Mt xo A —]— Xoo

45 220222
v10°

OtBeT: P(t) = 0,9955; M, yac.
222222

yac.

3agaHuA I CAMOCTOATEIBbHOM PadoThI

3anaua 4.1. Ilo pesynbpraTam HaOMOACHUN 3a pabOTON 00BEKTA
cpenHssi HapaOoTKa J10 oTka3a paBHa 2000 yacoB, cpe/IHEKBaIpaTHuye-
ckoe oTkioHeHue 400 yacoB. OmnpenenuTh 3HAYEHUST HApaOOTOK [0
O0TKa3a, KOTOPbIE COOTBETCTBYIOT BeposiTHOCTH oTKa3za (,9; 0,5; 0,005.
3aKOH pacnpeesieHus: 0TKa30B — HOPMaJIbHBIH.

3amaua 4.2. [IpenenapHo 10MyCTUMOE 3HAYEHUE pECypca COCTaB-
nsget 7000 gacoB, cpenHee kBaapatuueckoe otkiaoHeHnue 1000 gacos.
Onpenenuth CpeAHUN pPecypc, BEPOATHOCTh OTKAa3a U BEPOSITHOCTH
0e30TKa3HOM padoTel mpu 5000 yacax.

3agaua 4.3. B pesyibTaTre M3ydeHHs mOpolecca M3HAIIWBAHUS
KJIBIKA POTOPHOI'0 PKCKaBAaTOpa YCTAHOBJICHO, YTO CPEAHSS BEIUYMHA
M3HOCA COOTBETCTBYET 5 MM, mucnepcus 0,01 mm®. Kakosa Beposrt-
HOCTb TOT'0, UTO HalJICHHOE 3HAY€HHE U3HOCA MPEBBINIACT CPeAHEE, HE
oonee uyeM Ha 5 %.

3anaua 4.4. Cpennsisi HapaboTKa Ha oTKa3 cooTBercTBYyeT 1500
gacaMm, Kkod¢duiment Bapuanuu 0,3. OnpeaenuTh IoOKa3aTeau
HajaexxHocTH 11 Hapadotok 1000 gacos, 2000 gacos, 3000 yacos.

3agaua 4.5. CpeagHee KBaJpaTHUYECKOE OTKIOHEHHE pecypca
paBHO 400 yacam, korddunment Bapuamuu 0,3. Onpenenuts nokasa-
TEJIM HaJeKHOCTH 111 HapaboTok 1000 wacos, 2000 yacos, 3000 ya-
COB.

3anaya 4.6. Ha ucneiranusa ycranosieno 200 3aaBmxek. Uepes
1000 gacoB padotsl oTKazano 50 3aaBmxkek, yepes 2000 gacos emie 20
3aaBMKeK. OnpenenuTh KOJIMYECTBO OTKA3aBIIMX 3aJBUXKEK B IPO-
mMexyTke BpeMeHu oT 1500 vacoB 10 3000 yacoB paboThl, €ciu cpea-
HEE KBaJApaTUYECKOEe OTKIIOHEHHE pecypca S00 yacos.

3anaua 4.7. Ha ucnbeitanus ycranonieHo 100 gonor. Uepes 150
gacoB paboThl oTkazano 50 mosnot, yepe3 50 dacoB emie 2 A0JIOTA.
Onpenenuth KOJIMYECTBO OTKA3ABIIMX JOJOT B MPOMEXKYTKE BPEMEHU
ot 200 yacoB mo 250 yacoB paboOThI, eciu KOdPPUIMEHT BapHaluu
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pecypca 0,1.
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3agaua 4.8. MuHuMaibHas HapaOOTKa Ha OTKa3 COCTaBJISET
3000 ygacoB, cpenuss Hapabotka 1200 yacoB. OmnpenenuTs Koauye-
CTBO OTKa3zaBIIMX u3aenuil mpu HapaboTke 9000 yacoB M XxapakTepu-
CTUKH HAJICKHOCTH.

3agauya 4.9. OnpenenuTh BEPOSTHOCTh OTKa3a M3ACHUS IIPH
Hapabotke 1500 uacoB, ecnu koddduuuent Bapuanuu paseH 0,2,
HIDKHEE TMPeeIbHO-IONYCTUMOE 3HAaYeHHWE HapaOOTKH COCTaBIISET
2000 gacos.

3apaua 4.10. IIpenenbHO TOMyCTUMOE 3HAYEHHE HAPAOOTKH HA
otka3 coctaBisaeTr 1600 gacoB, MmakcuMaiibHOE 3HaueHue 2000 gacos.
OnpenenuTh BEPOSITHOCTh OTKa3za mpu Hapabotke 1200 wacoB u xa-
PAKTEPUCTUKHU JJAHHOTO PaCIpECICHUS.

3amauya 4.11. HapaGoTka 10 OoTka3a WU3JeUs MOTUMHSICTCS 3a-
KoHy BeliOyina ¢ napamerpamu o=1,5 u A=10" 1/gac. Onpenenurs
KOJINYECTBEHHBIC XAPAKTEPUCTUKU HAJEKHOCTH H3JETUA 3a BpEMS
paboTel uznenus 100 gac.

3amaua 4.12. BeposiTHOCTh 0€30TKa3HOW pabOThl aBTOMAaTHYE-
CKOM JIMHUM W3TOTOBJICHUS IITOKOB OypoBOro Hacoca B TedeHue 120
yac paBHa 0,95. OnpenenuTs UHTEHCUBHOCTh OTKA30B JIMHUU I MO-
MeHTa BpemeHu 120 yacoB W cpeliHee Bpemsi O€30TKa3HOM pabOThI.
[Ipenmnonaraercs, 4To COpPaBEJIMB IKCIOHEHIIUAIBHBIN 3aKOH HAIEXK-
HOCTH.

3agaua 4.13. Cpegnee BpeMs 0€30TKa3HOM pabOThI aBTOMAaTH-
YECKOM CHUCTEMBI yrpasieHus paBHO 640 uac. Ilpenmosaraercs, 4ro
CIIPaBEJIUB JKCIOHEHIIUMAIBHBIN 3aKOH HaJeKHOCTH. Heobxoaumo
ONpeJIeIIUTh BEPOATHOCTh 0€30TKa3HOM paboThl B TeueHHe 120 4yacos,
4acTOTY OTKAa30B JJIsi MOMEHTa BpeMeHH 120 4yacoB U MHTEHCUBHOCTH
OTKa30B.

3amaua 4.14. Bpems ucnpaBHON paOOThl CKOPOCTHBIX IIAPUKO-
MOANIUITHUKOB MOJYMHEHO 3aKoHy Beitbymia ¢ mapamerpamu 0=2,6 ;
A = 1,65-107 1/uac. TpeOyeTcs BLIYMCINTH KOJIUYECTBEHHBIE XapakK-
TEPUCTUKU HAJCKHOCTU HJisi BpeMeHu 150 dacoB m cpemgHee Bpems
0€30TKa3HON PaOOThI MIAPUKOTOITUITHUKOB.

3anauya 4.15. OnpenenuTh BEPOSTHOCTb 0€30TKa3HOW PabOTHI U
WHTEHCUBHOCTh OTKa30B mpubopa npu t = 1300 yacoB paboThI, eciu
IPU UCHBITAHUSX TOJIYYEHO 3HAYEHHE CPEHEro BpeMeHU Oe30TKa3-
HOM paboThl M=1500 4yacoB u cpeaHee KBaapaTUYECKOE OTKIOHEHHUE

= 100 uac.
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KOHTpOJII)HbIe BOIIPOCHI

1. Yro mpencrapisgeTr coOOW 3aKOH paclpeneseHus CIydaiHOn
BEJIMYMHBI?

2. Jlmga pacyera KaKuX IMOKA3aTEIe U TEXHUYECKUX CUCTEM
MPUMEHSIETCSI HOPMAJIbHBIN 3aKOH paclpeacicHus?

3. Pacder nokasaresieil HaIe)KHOCTH, TTOJYUHSIOIIUXCA HOP-
MaJIbHOMY 3aKOHY PacCIpeICIICHUS.

4. Jlng pacuera KakuX NMOKA3aTeIEd U TEXHUUYECKUX CUCTEM
MPUMEHSIETCS] SKCOHEHIIMAJIBHBIN 3aKOH paclpeieNIeHus ?

5. Pacuer nokazarenen HaACKHOCTH, ITOJUHUHSIIONIUXCS DKCIIO-
HEHIIUAIBHOMY 3aKOHY PacCIpeAcICHHUS.

6. Jlis pacuera KakMX MOKa3aTeserd U TEXHUYECKUX CUCTEM
IPUMEHSIETCSI 3aKOH pacripesenenus Beitoyina?

7. Pacuer mokasarenen HaJle:KHOCTH, HOAYUHSIOIINUXCS 3aKOHY
pacrnpeaenenus Beitoymna.

8. Jlma pacyera KakuX MOKa3aTeJIe U TEXHUYECKUX CUCTEM
MIPUMEHSETCS] TaMMa-pacrpeaeacHue?

9. Pacuer nmokazarenen HaJAC)KHOCTH, MOJUMHSIONINXCS raMMa-
pacnpeaesIeHHUIO.

10. /g pacueta Kakux moka3zaTesIe U TEXHUYECKUX CUCTEM
MpUMEHSETCS JiorapupMUUECKH HOpMaJIbHOE pacrpeseneHue?

11. Pacder mokasaTenell HaIeKHOCTHU, MOJYUHSIONIUXCS JIOra-
pu(pMUUECKH HOPMAIIBHOMY paclpeIeIICHUIO.

IpakTnueckoe 3ansTue Ne 5.

IMPUHIUIIbI YCTAHOBJIEHUS 3AKOHOB
PACIIPEJAEJIEHUSA COIYYANHOU BEJIMYNHDBI

He.]]b: HAY4YUTb CTYACHTOB YCTAHABJIMBATL 3dKOHBLI PACIIPCACIIC-
HHS IToKa3aTeIeu HaACKHOCTH I10 CTATUCTHUYCCKUM JJaHHBIM

3amauyu o0yueHus:

= O3HAKOMMHUTH C MGTOI[HKOfI YCTAHOBJICHUA 3aKOHOB pPacCIIpClc-
JICHUA IT0Ka3aTCJIA HAACKHOCTH 110 CTATUCTHYCCKUM JJdaHHBIM,
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= I[IPUBHUTH HABLIKHW YCTAHOBJICHUA 3aKOHA PACIPCACIICHUA I1OKA-
3aTeCJid HAACKHOCTH.

3aI[aHI/IH U METOAUYECCKHUEC YKA3AHUA K UX BbBINNOJTHCHUIO

PaboTa cTyaeHTa 3aKir04yaeTcs B M3YYEHUU METOAMK PEIICHHUU
3a/1a4, CaMOCTOSITEIbHOM PEUIEHUU 3aJaHUid U OTBETaX Ha IOCTaB-
JIEHHBIE KOHTPOJIBHBIE BOIIPOCHL.

IIpumep 5.1 Ha ocHOBE mpecTaBIEHHBIX CTATUCTUYECKUX JIaH-
HBIX MPOBECTH pACYET M aHAINU3 IOKa3aTeled HAACKHOCTH CEPUU
HEBOCCTAHABJIMBAEMbBIX OOBEKTOB.

Hcxoanble JaHHLBIE:

Tabnuia 5.1
/lanHbIe 00 0TKa3ax 000py10BaAHMS
Ne | Bpem Huc
A Bpewms oTkasa, gac J10
06 HaO OTK
b- FO- a-
CKT | nenus 30B
a
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

Peienue.

1  IlomxydeHme MPOCTOTO CTATUCTHYECKOTO Psia

OmnpenensieM HapaOOTKY 10 OTKa3a Mo BceM o0bekTaMm. JlJist 3To-
ro M3 KaXJI0ro IOCIICIYIOMEero BpEMEHH BO3ZHUKHOBEHHS OTKa3a BbI-
guTaeM npeasaymee. s yno0cTBa pacueToB TaHHBIC MPEICTABISIEM
B BUJE TaOIUIIBI 5.2.

BricTpanBaem MoJydyeHHbIC JaHHBIE B TOPSJKE BO3pacTaHUA.
Haxonum MakcMMallbHO€ U MUHHMAaJIbHOE 3HAUCHUE U3 MOJTYYESHHOTO
IIPOCTOT0 CTATUCTUYECKOTO PsIa.
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Tmin Xo 32 Yy
T %1090y

OnpenensieM Auana3oH 3HAYEHUN W aMIUTATYAy CTaTUYECKOTO

psna. \
& &7 "7 %1090 32 %
1058y Tabaumna 5.2
Haxo:xaeHue 3Ha4YeHUd HAPA0OOTKH HA 0TKAa3
J;eﬂfﬂ T T | T3 |T4 | TS| T | T7| T
1 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 |46l 1751 1
0 0 6 8
8 0
1 8 1 55 | 352 636 1 32| 4
0 1 5 3 9 9

35




9 2 5

2 O6paboTKa CTAaTUCTUYECKOTO Psijia
KomnuectBo mannbix paBHo 70. OnpenensieM KOJIMYECTBO HWH-
TEPBaJIOB.

N~ 70

ko t70 w8
Onpenensiem JIMHY WdTEpBAIIA

o o , 1058
T+~ % % 132,25 & 140 4

k 8 .
PaccunThiBaeM 4aCTOCTh M HAKOIJIEHHYIO YAaCTOCTh 110 BCEM HH-
TepBajaM. J[aHHbIE CBOAUM B TaOJIHILy 5.3.

3 Pacuert nokazarenei 0€30TKa3HOCTH MO CTATUCTUYECCKUM
JTAHHBIM

OrnpenensieM KOJIMYECTBO pabOTOCIIOCOOHBIX HM3JETUNA Ha cepe-
JMHY KaXJ0T0 Teproja mo hopmye

Nt = N nf
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OmpeaensieM CTaTHCTHYECKYIO OIICHKY BEPOSTHOCTH O€30TKa3-
HOH pabOTHI HA CEPEANHY Ka)Kl,I[(m_]fO neproza mo hopmyiie
xo % Nt

Rt :
N N
Tabnuia 5.3
Pacyer 4acTOCTH M HAKOIJIEHHOM YaCTOTBI
Kon-Bo
Haua KoHer U31. Ya- Hakomnen
No oT- CTOCT - Has 4a-
0 UHTEPB
WH- Ka3asB. b, CTOCTb,
TepBa MIHTEPB a-Jap B An(A Y(An(At)/
aa a-Jap Hac. UHTEPB t)/ N N)
yac.
a- je,
Ani(At
)
| 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 I,
10 50 00
2=7 2=1,0
0 0

CTpouM rucTOrpaMMsbl MO MOJYYECHHBIM 3HAYCHUSIM YaCTOCTH U
HAKOILUICHHOU YaCTOCTHU
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=

OCOMNMDNONLEL N

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

=

30 170 310 450 590 730 8701010

Puc. 5.1. I'ucrorpamma yacroctu Puc. 5.2. 'ucrorpaMmMa HaAKOIJICHHOM
4acTOCTH

OmnpegensieM KOJWYECTBO OTKA3aBIIMX JETAJIEd HapacTarOLIUM
UTOTOM Ha CEepeIMHY KaXKJI0T0 Nepuoaa no Gpopmye

XOO o
nt;; > nt “nt
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OnpenensieM CTaTUCTUYECKYIO OLEHKY BEPOSITHOCTH OTKAa3a Ha
CEPEANHY KaXXI0T0 Iepuoza 1o Gpopmyie

Qt ’
N

OmpenenseM CTaTUCTHYECKYIO OIEHKY IUIOTHOCTH BEPOSTHOCTH
OTKa30B 10 hopMyJie

~

o
X0
o
.

. nt
ft T
N°t
PesynbTathl pacuera 115 yaoOCcTBa CBOAMM B Tabmuiry 5.4
Tabmnura 5.4
Pacuer nmoka3areiieii 0e30TKa3HOCTH
10 IKCNEPUMEHTAJTbHBIM JAHHBIM
)E 5
:
< o g > Q
= % § » < Z | 8
2| x o | S 5|5
o | g O 5 E| 5 o o) E‘
2| @ c | 2R 85 | EE
z | I = 13§ 2° |85 | | <
o | 2 EIEEEE &g 7 |9 T
5 O ~ o = o »= o O
= | & o | 2% 28 |28,
T | |5 |58 | 8!
@) O O = o~
o g SEE=E
= |57 |52
s |3 2 9 |
N N =
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 ,d 08 92 58
87 10 94 4 67 3 0, 0, 0,006
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0 10 0 04 96 84

10 11 10 1 69 0,5 0, 0, | 0,007
10 50 30 ,5 01 99 09

Crtpoum rpaduk 3aBUCUMOCTH BEPOSTHOCTH O€30TKa3HOM pabo-
ThI R(t) 1 BeposiTHOCTH OTKa3a Q(t) 1o 3KCHEPUMEHTAIBHBIM JJAHHBIM.
4 Pacuer 4MCIIOBBIX XapaKTePUCTUK HAPaAOOTKH /10 OTKAa3a.
Cpennsia HapaOOTKa 10 OTKa3a ONPEAEHseTCs Mo

dbopmyne:
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tXO

-, 9o vt

icce
9

A€ n; — KOJIMYCECTBO OTKAa30B HBHGHHﬁﬁB:paCCManHBaENHNM HHTCP-

BaJI€;

ti cep — CEPEIMHA PACCMATPUBAEMOTO HHTEPBAJIA.

R(t), Q(t)

500

1000

Bpewmsa t, yac

1500

Puc. 5.3. I'paduk 3aBUCUMOCTH BEPOSITHOCTH 0€30TKA3HOM PadoThI

H BEPOATHOCTH OTKa3a 0T BPpEMCHH

Tabmuma 5.5
IIpome:xkyTOUHBIEC pacyeThl CpeIHeld HAPA0OTKH /10 0TKAa3a
Cepenuna Kon-Bo m31. . .
- OTKAa3aB. B tc*ni tc”2*ni
TepBaja 1
TEpBAJIC
100 1 1900 190000
9
240 2 5040 1209600
1
380 9 3420 1299600
520 | 5720 2974400
1
660 4 2640 1742400
800 | 800 640000
940 4 3760 3534400
1080 1 1080 1166400
2=24360 2=127568
00
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Hucnepcus:

"yt 12756800
A LR gt T 3482 % 61136
N 70
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B g~ ¢136 > 247
A o E | 247

< >0, 71.

I 348

5 Boibop 3akoHa pacrmpefenieHuss W ero  IMapaMmeTphl.

BreiiBuraeM runoTesy 1o 3aKOoHY paclipe/iesieHHs] Cpe/IHe Hapa-
0otk 10 oTkaza. Eciu v>0,5, To gaHHas ciydailHas BeJIMYWHA TO-
yuHsieTcs 3akoHy BeitOymia. B mannom ciywae 0,71>0,5, cnemgoBa-
TeJIbHO, BBIOMpPAEM 3aKOH pactpeesieHus: BeliOya).

OcnoBHas runote3a HO — cpegnsst HapaboTka 10 OTKa3a Mog4H-
HEeHa 3aKkoHy BeiiOya.

OcHoBHas runote3a HI — cpemgnss HapaboTka 70 OTKas3a HE
Mo lYMHEHA 3aKkoHy BeliOyiia.

OmnpenernsieM XapaKTEpUCTUKU 3aKOHA pacmnpenesieHusi BeiOyi-
na: koddpduiment ¢opmbel U Macmradba. Bocnonas3dyemcs HoOMorpam-
MO Ha PpUCYHKE 5.4.

= [ i ] 5
- qEEEEmE :?-'1 £ s E by 3
Cooy By G 6 - oy ) -y >

Puc. 5.4. Homorpamma 114 onpeje/ieHusi mapamerpa 3akoHa BeiiOyJia

[To pucynky 5.4 onpezensem mapaMmeTp o JUisl COOTBETCTBYIOIIIE-
ro 3HadeHus v, ipu v=0,71 oyaer o=1,47.
Paccuntaem mapametp A:

ol b 1 20,0001836
348"

IIpoctas runoteza HO — cpennsisi HapaboTKa 10 OTKa3a MOJAYH-
HseTcs 3akony BeliOymia ¢ napamerpamu: o=1,47; A=0,0001836.

6  IloarBepxkaeHUE TUIMOTE3bI

JI1s1 HOATBEPIKACHUS TUTIOTE3bI UCTIONb3yEM KPUTEPUNA COTIIACHUS
[Tupcona (x*), KOTOPBIA XapaKkTEPHU3yeT OTKIOHEHHE TEOPETHUYECKOU
KPUBOH OT IIPaAKTUYECKOU C o n y

* 2 2o Q_l imeop
2
i1 n

imeop
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[Ipu pacuere HEOOXOAMMO OOBEAVMHUTH MHTEPBAJIBI C KOJHUYE-

CTBO JTaHHBIM MeEHee 5.
Pacuer BeneM i1 5-Tv MUHTEPBAJIOB:

nimeo e P VN’ Fﬂe

P

P. BepOATHOCTH MOINAJaHUA B UHTEPBA OT t. 1O t . ;

m

o @Y "o
P - eﬂl} ol il
Pe3ynbrathl pacueTa mpeacTasisieM B Tabauie 5.6.
Tabnuna 5.6
)
) | 55
S| g 2 E%
2 | ] a | B 2 =
o a, o O = N S
2|9 = | @ E = < S
= | B S = m = = k= = <
=~ S - o = =9 = o = =
o o n 9 = - g
= | 8 5 | 6 E \=2 =
A g | 25 g
N oM
T ~ 8 5 §
<
30 170 100 1 0,294 20, - 2,6 0,13
9 61 1,61 |
170 | 310 240 2 0,275 19, 1,72 1 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 83 270 | 72 0,88
| 0 9
590 | 730 660 4 0,063 4,3 - 0,1 0,03
8 0,38 5
730 | 870 800 | 0,030 2,0 - 1,1 0,57
9 1,09 9
870 101 | 940 4 0,013 0,9 3,00 | 9,5 10,43
0 1 3
101 115 | 1080 1 0,005 0,3 0,63 | 04 1,07
0 0 7 0
2=0,9 =14,
97 95

X° pacueTHOe paBHO 14,95. CpaBHUM X PACYETHOE C TEOPETUUECKUM:

Y’ ), rme

meop

7 KOJI-BO CTE€IEeHEH CBOOOIBI;

< KOJI-BO BeposT. omubku 1-ro pona (9 =0,05;0,01);
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reksl®61*%5, e
S KOJI-BO HAJO)KEHHBIX cBs3ei (s < 0);

k KOJI-BO MHTCPBAJIOB.
¥’ (50,01) > 15,09,

meop

14,95<15,09 , ciemoBarenbHo, T.K. X pacueTHoe < X Teop. — I'i-
TI0TE3a BEpHA, OTKJIOHEHHWS MEHBIIE JONYCTUMBIX, T.€. HAPAOOTKa 110
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OTKa3a MoJYMHAETCS 3aKkoHy BeliOyia ¢ Takumu napameTpamu.
7 Pacuet mokazatenei 6€30TKa3HOCTH MO0 TEOPETUUYECKUM JaHHBIM.

M) ra/9)  I1/1,47)
! - 1,47 %0,

3> v 00018367
no Tabmn. 1" (1/1,47) ~ 1, 33;

29I 2/PVYTIA /IO 2%1,47%0,89 §1,33@
D(x) X0 X0 x02

%~ 314,86

00, 68
>vP? 1,47+ 0, 0001836
JORE 27 AR s
R(t) > e? @ ;
o)~ 1e
Tabauma 5.7
ti f(t) R(1) 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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R(t), Q(t)

Bpems t, yac

Puc. 5.5. I'paduk Teopernyeckoii 3aBUCUMOCTH BEPOSITHOCTH 0€30TKA3HOM
PadoThI M BEPOSITHOCTH O0TKAa3a OT BPEMEHHU
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Puc. 5.6. I'paduk TeopeTnyeckoii 3aBUCHMOCTH IJIOTHOCTH pacnpeaeieHust
0TKAa30B BO BpEMEHHU

KOHTpOJII)HbIe BOIIPOCHI

1. Yro Takoe cnyvariHas BeIuunHA?

2. Kakue coObITHS SBISIIOTCS CIy4YailHBIMU?

3. [IlpuBemute npuMepbl AUCKPETHBIX CIIyYalHBIX BEJIUYUH,
paccMaTpuBAEMBIX B TEOPUU HAZAEHKHOCTH.

4. IlpuBeaure mpuUMEpPhl HEMPEPBIBHBIX CIy4YaWHbBIX BEIUYHH,
paccMaTpuBAEMBIX B TEOPUU HAZAEHKHOCTH.

5. Kakoii Bug uMeetr QyHKIUST pacrpeieiCHUs] CIIy4ailHON Be-
JUYUHBI?

6. Uro Takoe IUIOTHOCTh pACHPEICICHUS, MAaTEeMaTHYECKOE
0KUJIaHUE, TUCTIEPCUS CITYYaWHOW BEIMYMWHBI, CPEIHEE KBAaJApaTHUe-
CKO€ OTKJIOHEHHE, KO3P UIIMEHT Bapuallii, KBAaHTWUJIb, MEUaHa, MO-
na?

7. UTo Takoe CTaTUCTUUECKUU psif?

8. Ilopsimox 00pabOTKM CTATUCTUYECKOTO PAA.

9. Urto Takoe cTaTuCcTUYECKAasi TUMoTe3a?

10. [ns yero nmpuMeHsIeTCsl KpUTEPUM coryiacus?

11. Yrto Takoe ommOKH MEPBOTO U BTOPOTO pojia?
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IIpakTuueckoe 3ansitue Ne 6.
PACYET HAAEXKHOCTH CJOKHBIX CUCTEM

He.]]b: HaY4YUThb CTYACHTOB ONPCACIIATH IMTOKA3aTCIIN HAACKHOCTU
O6T>€KTOB, MMPCACTABJIAIOIINUX CIIOKHBIC CUCTCMBI.

3anayu o0yueHus:

- 03HAaKOMHTb C METOJIaMU PE3EPBUPOBAHMUS;

- NIPUBUTH HABBIKU IIOCTPOEHUSI CTPYKTYPBI CIIO)KHOU CUCTEMBI;

- HAYYUTh PACCUUTHIBATH MOKA3aTEIN HAJIC)KHOCTH CUCTEMBI 0€3
pE3EpPBUPOBAHUS;

- Hay4UTh PACCUMUTHIBATh MOKA3aTENIM HAJACKHOCTH CUCTEMBI C
pE3epBUPOBAHUEM.

SaZIaHI/IH U METOANYECCKHUE YKA3AHUA K HX BbINNOJTHCHHIO

PaboTa cTylneHTa 3aKkiaioyaercs B HM3YyUYEHHH METOJMK DPEIICHUS
3a/1a4, CaMOCTOSITEJIbHOM PEUICHWH 3aJaHWi M OTBETaX HA IOCTaB-
JIEHHBIE KOHTPOJIbHBIE BOIIPOCHI.

IIpumep 6.1. OnpenenuTb BEPOSITHOCTh 0€30TKa3HOM PabOThI U
BEPOSTHOCTh OTKAa3a OCHOBHOW CHUCTEMBI, COCTOSIILIEN W3 MATH dJIe-
MEHTOB, €CJIM BEPOSTHOCTH 0€30TKa3HOW padOThI AJIEMEHTOB PaBHBI
P,(t)=0,98, P,(t)=0,97, P;3(t)=0,99, P4(t)=0,98, Ps(t)=0,96.

Pemenue: BEposSITHOCTh 0€30TKa3HON pPabOTHI cUCTEMBI P.(1)
onpeaensieM o Gopmyiie (3.1):

P.t ¥ Pitv Py tv...w Pst > 0,98%¥ 0,97 ¥ 0,99 ¥ 0,98¥ 0,96 -~ 0,885, Be-
POSITHOCTH O0TKa3za Q.(¢) cucteMbl onpeaensercs no ¢popmye (3.5):
Qt > 1P.t*10,885%0,115.
OtBer: Pt * 0,885 Q. * 0,115 .

IIpumep 6.2. Onpenenuts cpeaHee BpeMsi 0€30TKa3HOU paboThI
CHUCTEMBI, €CIIH CUCTEMa COCTOUT M3 TPEX DJIEMEHTOB, CpeAHEE BpeMs
0e30Tka3zHoi padoThl KoTopbix paBHBI 400, 200 1 500 yacoB, 3aKoH
pacrpeaesieHus] — SKCITOHEHIIUAIbHBIH.

Pemienue: OmnpeneuM MHTEHCHBHOCTH OTKAa30B DJIEMEHTOB I10

dbopmyne (2.11)
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@
17l P 0,0025 2 91_ N 0,0051/uac;
T 40 . 2, 720
0 1/uac; 20

@1 1,
3 = ™300 0,0021/uac.

MHTEHCUBHOCTH OTKa3a CUCTEMbI onpeaeisiem 1o Gopmye (3.7)
P @ @, @, 0,0025 0,005 0,002 - 1/uac.
0,0095

HapaboTky 10 oTKa3za cucteMbl paccuntaem 1o gpopmyse (3.8)

T S EY
1 *0.0095 105,3uac.

OTtBeTt: 1]
T < 105,3uac.

Hpumep 6.3. Cucrema COCTOUT U3 TPEX IJIEMEHTOB, BEPOST-
HOCTh 0€30TKa3HOM paboThl KOTOpHIX B TeueHHH 100 yacoB paBHBI
P,(100) = 0,95; P,(100) = 0,99; P5(100) = 0,97. Haiitu cpeaHee Bpems
0€30TKa3HOM PabOThl CUCTEMBI, 3aKOH paclpeeieHus — IKCIIOHCHIIH-
aJIbHBIN.

Pemenue: OnpenenuMm BEpOATHOCTh 0€30TKa3HOW pPabOThI CH-
CTEMBI

P(100) = P;10QP,10QP;10Q > 0,95% 0,99 ¥ 0,97 > 0,912 .

Bripa3zuM MHTEHCUBHOCTH OTKa3a CUCTeMBbI U3 Gpopmyiibl (3.6)

II Xo;“ hl Pt x°: lnt 05912

100
Cpennee BpeMsi 0€30TKa3HON pabOThI CHUCTEMBI OMpeesieM o

dbopmyie (3.8)

% 0,0092 .

Lo
T &~ o yac.
Il 0,0092 1085.6
OtBer: T = yac.

1085,6

IHpumep 6.4. Cucrema coctout u3z 6000 35meMEHTOB, CpemHss
MHTEHCUBHOCTH OTKA30B KOTOPBIX @.,=5,4107 1/4ac. Onpenenutsb
BE- POATHOCTb O€30TKa3HON padOThl, BEPOSITHOCTh OTKAa3a, MJIOTHOCTD
BE- POSITHOCTHU BpPeMEHM 0e30TKa3HOU paboThl 3a Bpems 100 yacos, u
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cpeaHee BpeMsi 0€30TKa3HOM padOThI.
Pemienune: MHTEHCHBHOCTh OTKA30B CHCTEMBI ONpPEACIISIEM IO

dbopmyiie (3.7)

n

MO = ~6000v54 = 32410
n@,, v10’

%1
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BeposTHOCTh 0€30TKa3HOM pabOThl paccyuTaeM I0 (opmylie
(3.6)

° n
.PI xoo xoo XOO 0772 9
@@ﬁ’it eQllt e5/0,00324v100
i1

BeposTHOCTh OTKa3a CHCTEMBI
Qt=1Pt*10,72 * 0,28.
HapaboTka 10 oTKa3a CUCTEMBI

T 1— 308,6 vac.
324 10°
1]
[T10THOCTE BEPOATHOCTH BPEMEHH OE30TKa3HOM paboThI
fr My s354w103w 2% 2391037 /uac.
eE/“t "3

"3.24%10”%100
e 9

3agaHus U1 CAMOCTOAITE/IbHOI paboThI CTYACHTOB

3amaua 6.1. Onpenenutsb BEpOSITHOCTh 0€30TKa3HOU PabOTHI CH-
cTteMbl, coctostield n3 500 3;1eMeHTOB, €Clii BEPOSITHOCTh OE30TKa3-
HOM PabOTHl KaXJ0TO 3JIEMEHTa B TEUCHHE BpeMeHH ¢ paBHa P(t) =
0,998.

3agaya 6.2. BepostHOCT, 0€30TKa3HOW pPabOThI CHCTEMBI, CO-
crosieid U3 150 paBHOHAIEKHBIX AJIEMEHTOB, B TEUCHHUE BPEeMEHU t
paBHa P.(t)=0,95. Halitu BeposATHOCTh 0€30TKa3HON pabOTHI JIEMEH-
Ta.

3agaua 6.3. bnok ymnpasinenus cocrout uz 5000 s3meMeHTOB,
CpelHss MHTEHCUBHOCTHL OTKa30B KOTOpBIX paBHa 2,3-10° 1/dac.
OnpenenuTh BEPOSATHOCTH 0€30TKa3HOW paboThl B TeueHun t = 100
qac U cpeqHee BpeMs 0€30TKa3HOM padoThI.

3agaua 6.4. Cucrema COCTOMT W3 IIATH DJIEMEHTOB, CPEIHEE
BpeMs 0e30TKazHOW paboThl KOTOphiX paBHO: T;=104 uac; T,=200
yac; T5=185 uac; T,=350 uac; Ts=620 yac. Iloka3zarenu pacnpenene-
Hbl TI0 JKCIOHEHIUAIbHOMY 3akoHy. OmnpenenuTh cpeliHee BpeMs
0€30TKa3HOU pabOThl CUCTEMBI.

3amaya 6.5. IIpuGop cocroutr u3 matu O0J0KOB. BepoATHOCTH
0e30TKa3HOM pabOThl KaxJ0Tro OJIoKa B TeueHUEe BpemeHu t = 50 yac
paBHa: P(50)=0,98; P,(50)=0,99; P3(50)=0,998; P4(50)=0,975;
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Ps(50)=0,985. CnpaBensiuB SKCIOHEHIIMATIbHBIA 3aKOH HaJCKHOCTH.

TpeOyeTcst HallTH cpegHee Bpemsi 0€30TKa3HOM padoThI MprbdOpa.
3agaua 6.6. YcranoBka coctout u3 3000 351eMEHTOB, CpeIHsIs

MHTEHCUBHOCTH OTKa30B KOTOPHIX 3,8:10° 1/gac. Onpenenuts Bepo-
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SITHOCTh OTKa3a ycTaHOBKM B TeueHuHU t = 300 yac u cpeaHee Bpems
0€30TKa3HOU pabOThI anmapaTyphl.

3apauya 6.7. O0bext cocroutr u3z 200000 »nemMeHTOB, cpeAHss
MHTEHCUBHOCTH OTKa30B KOTOPHIX 0,2:10° 1/gac. Ompenennuts Bepo-
ATHOCTb 0€30TKa3HOU pabOThl cucTeMbl B TeueHue 240 4yacoB u cpe/-
Hee BpeMsi 0€30TKa3HOM PabOTHI.

3amauya 6.8. [IpubGop coctout u3 5 y3noB. HaaexxHOCTh y3710B
XapaKTEepPU3yeTCs BEPOATHOCThIO 0O€30TKa3HOM pabOThl B TEUYEHUE
BpemeHu t, kotopas paBHa: P;(t)=0,98; P,(t)=0,99; P5(t)=0,998;
P4(t)=0,975; Ps(t1)=0,985. HeoOxoammMo omnpenenuts BEPOSITHOCTh 0e3-
OTKa3HOW paboThI mpubdOpa.

KOHTpOJII)HI)Ie BOIIPOCHI

1. JlaiiTe XapaKTEpUCTUKY CI0KHOU CUCTEMBI.

2. Kak paccunTbhIBalOTCSs MOKa3aTesn HaJAe)KHOCTH CUCTEMbI 0€3
pe3epBUpOBaHUs (OCHOBHOI CUCTEMBI)?

3. UYro Takoe pe3epBUpOBaHUE?

4. Kakwue ucnoib3yrTCsl BUIbl pE3CPBUPOBAHUA?

5. JlaiiTe onpeneneHre U XapakTepUCTUKY OOIIEMY U TT03JIe-
MEHTHOMY P€3€pBHUPOBAHUIO.

6. JlaliTe onpeneneHue U XapaKTEPUCTUKY MTOCTOSTHHOMY pe3ep-
BUPOBAHUIO U PE3EPBUPOBAHUIO 3aMEIICHUEM.

7. JlauTe ompeneneHue U XapakKTEPUCTUKY PE3ECPBUPOBAHUIO C
BOCCTAHOBJICHUEM M 0€3 BOCCTAHOBIICHUS.
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IMpakTuyeckoe 3anaTue Ne 7.
OTKA3bI TEXHUYECKUX CUCTEM

Ileab: 0CBOMTH METOMUKY OMPENENCHUsS] OTKA30B U MPEIETbHBIX
COCTOSIHUH TEXHUYECKUX CHCTEM

3anayu o0yueHus:

- O03HAKOMHUTH C KPUTEPUSAMH OTKA30B U TEXHUUYECKHX COCTOS-
HUN HePTEra3oBOro 000pyA0BaHU;

- Hay4WTh BBISBIIATH OCHOBHBIC BHBI OTKa30B 000PY0BaHUS;

- TMPUBUTH HABBIKK OIpPEJCICHUS PabOTOCIIOCOOHOCTH O0BEK-
TOB.

3a}IaHI/Iﬂ U METOANYECCKUEC YKAZAHUA K UX BBINNOJTHCHUIO

PaboTa cryneHTa 3aki04aeTcss B M3YYCHUU METOJUK PELICHUU
3a7a4, CaMOCTOSITEIbHOM PENICHWM 3aJaHUd U OTBETaX HA IOCTaB-
JICHHBIE KOHTPOJIbHBIE BOIIPOCHI.

3anava. [IpoBecTr aHaIM3 BUAOB, NOCIEACTBUNA U KPUTUYHOCTH
OTKA30B 3alIOPHOM apMaTyphl.

AHanu3 BUJOB U nocieacTBuit oTka3oB (ABIIO) — ¢popmanuzo-
BaHHAs1, KOHTPOJMpyeMasl MpoIeaypa KaueCTBEHHOTO aHAJIN3a MPOeK-
Ta, TEXHOJOTUU HM3TOTOBJICHUS, MPABWJI JKCIUTyaTallud W XpaHCHUS,
CHUCTEMbI TEXHUUYECKOTO OOCITY>KUBaHUS M PEMOHTA M3IEIUS, 3aKIIIO-
Yalomascs B BBIJICJICHUHM HAa HEKOTOPOM YPOBHE Pa3yKpYITHCHHS €ro
CTPYKTYpPbl BO3MOXKHBIX (HAOIIOJJa€MbIX) OTKA30B Pa3HOTO BHUA, B
NPOCICKUBAHUU TTPUUMHHO-CIICICTBEHHBIX CBsI3€i, 00YCIOBIMBAIO-
X HMX BO3HUKHOBEHHE, M BO3MOKHBIX (HAOII0JAEMBIX) IOCIIE/I-
CTBUM ITHUX OTKA30B HA JIAHHOM U BBIMIECTOAIINX YPOBHSAX, a TAKKE —
B KAQYECTBEHHOW OLICHKE M PAHXKUPOBAHUM OTKA30B IO TKECTH X
MOCJICACTBUN. AHANM3 BUOB, MOCICACTBUNA M KPUTHYHOCTH OTKA30B
(ABIIKO) — npouenypa ABIIO, nononHeHHass OLEHKaMHM TOKa3aTe-
Jiel KpUTUYHOCTHU aHAJIM3UPYEMBIX OTKa30B.

Memoouka nposedenus ABIIKO:

1.  BBIABJISIIOT BO3MOKHBIE€ BUJIBI OTKA30B COCTABHBIX YACTEH
U U3JIeNUs B 1EJIOM, U3y4YalOT UX MPUYUHBI, MEXaHU3MbI U YCIIOBHUS
BO3HHKHOBCHHS U PA3BHUTHS;
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2.  OomOpeaeNsitoT BO3MOXHBIE HEOIAronpusiTHbIC TOCHE-
CTBUS BO3HMKHOBEHHUSI BBISBIICHHBIX OTKA30B, MPOBOASAT KaueCTBEH-
HBIN aHaAJIN3 TSAKECTU MOCIEACTBUI OTKa30B /WM KOJUUYECTBEHHYIO
OIICHKY WX KPUTUYHOCTH;

3. COCTaBISAIOT U MEPHUOJIMYECKU KOPPEKTUPYIOT TEPEUHU
KPUTHUYHBIX 3JIEMEHTOB U TEXHOJOTHYECKHUX MPOLIECCOB;

4.  OIICHUBAIOT JOCTATOYHOCTH MPETyCMOTPEHHBIX CPEJICTB U
METOJIOB KOHTPOJISI pabOTOCHOCOOHOCTH U TUArHOCTUPOBAHUS U3]IE-
JUN 1715 CBOEBPEMEHHOTO OOHAPYKEHHS M JIOKAJIU3allMu €ro OTKa-
30B, OOOCHOBBIBAIOT HEOOXOJAMMOCTH BBEICHHS JIOMOTHUTEIbHBIX
CPEACTB U METOJIOB CUTHAJIU3AIMU, KOHTPOJISI U AUArHOCTUPOBAHUS;

5.  BbIpabaThIBAIOT MPEMJIOKEHUS U PEKOMEHIAIMU IO BHE-
CEHUIO M3MEHEHUM B KOHCTPYKIIUIO W/WUJIU TEXHOJIOTHIO HU3TOTOBJIC-
HUS U3JCJIHS U €r0 COCTABHBIX YACTEH, HAMpPAaBJICHHbIC HA CHU)KEHUE
BEPOSITHOCTH W/WIM TSKECTU TIOCIEICTBUI OTKAa30B, OILICHUBAIOT
3(PEeKTUBHOCTH paHee MPOBEACHHBIX JOPa0OTOK;

6.  OLIEHUBAIOT JJOCTATOYHOCTbh MPEAYCMOTPEHHBIX B CUCTEME
TEXHOJIOTUYECKOT0 00CITyKUBAHUSI KOHTPOJIbHO-AUArHOCTUYECKUX U
npodUIaKTUYECKUX OTepaluii, HallpaBJICHHBIX HA MPEIyIPEKICHHUE
OTKa30B U3JICTIUN B SKCIUTyaTalliy, BEIPA0ATHIBAIOT MPEJIOKEHUS 110
KOPPEKTUPOBKE METOJIOB M TMEPUOJUYHOCTH TEXHUUYECKOTO OO0CITy-
KUBaHMUS;

7.  aHANM3HUPYIOT MpaBuUja MOBEJCHUS MEpPCOHANIa B aBaApHUNA-
HBIX CUTYyallUsIX, 00YCIOBJIECHHBIX BO3MOXHBIMU OTKa3aMHu W3JEIIUMH,
pEeyCMOTPEHHBIE IKCILTyaTallUOHHOW JTOKyMEHTAaIlueH, BbIpadaThl-
BAIOT MPEJJIOKEHUS M0 UX COBEPIICHCTBOBAHUIO UJIA BHECEHHIO CO-
OTBETCTBYIOIINX W3MEHEHUN B SKCIUTyaTAllHOHHYIO JOKYMEHTAIUIO
IIPU UX OTCYTCTBHH;

8.  MPOBOJAT aHAIW3 BO3MOXKHBIX (HAOII0/Ia€MBbIX) OIIUOOK
NepcoHalIa MPH AKCIUTyaTallli, TEXHUYECKOM OOCITYyKUBAaHUH U Pe-
MOHTE M3JICJIN, OLICHUBAIOT UX BO3MOJKHBIE MOCJIEACTBUSI, BhIpada-
THIBAIOT  NPEJIOKEHUST 10  COBEPIICHCTBOBAHUIO  YEJIIOBEKO-
MaITUHHBIX UHTEP(PENHCOB U BBEJCHUIO JOIMOJIHUTEIBHBIX CPEJCTB
3alUThl U3JIEIUA OT OIIMOOK IMEepPCOHANIa, MO COBEPIICHCTBOBAHUIO
WHCTPYKIIUMA MO AKCIUTyaTallid, TEXHUYECKOMY OOCITYKMBAaHUIO U
PEMOHTY U3IEIUN.
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MeToauka BbINOJHEHUS PA00THI HA IPUMeEPe aHAJIN3A
0TKA30B IIUOEPHOH 3aABUKKHU, YCTAHOBJICHHOM
B razopacrpeaejnTe/JbHOH CUCTeMe

1. Ilo HOpMAaTUBHO-TEXHUYECKON JOKYMEHTALMH ONpees-
€M BHUJbI OTKA30B U MPEAEIbHBIX COCTOSHHU ISl pACCMaTPUBAEMOTO
oOBeKTA.

Kputepuu npeneiabHOro COCTOSTHUS U BO3MOXHBIE BUJIBI UX OT-
Ka30B, SBJSIOMIMECS OOLIMMHU JUIsl BCEX TUIIOB apMaTypbl, yCTaHABIIU-
BatoTca CTO I'azmpom 2-4.1-212-2008. K HuUM oTHOCSTCSA:

- HayalbHasl CTaausd HAPYUIEHUS LEIOCTHOCTH KOPIYCHBIX
neranen (razoBas T€Ub);

- U3MEHEHHE T'€OMETPUYECKUX (OpM MOBEPXHOCTEH KOp-
MYCHBIX JETaJleil CBBIIIEC JOMYCTUMBIX KaK CJIEACTBUE DPO3UOHHOTO U
KOPPO3MOHHOTO  pa3pylIE€HUW, MPEHSTCTBYIOIINX HOPMAJIBHOMY
(YyHKIIMOHUPOBAHUIO apMaTYPHI.

K BO3MOXXHBIM OTKa3aM, XapaKTEpHBIM JJIsI BCEX TUIIOB apMaTy-
PBL, OTHOCSITCS:

- NOTEPS] TEPMETUYHOCTH 10 OTHOLICHHUIO K BHEUIHEH CpEle
[0 KOPITYCHBIM JIETaJISIMU, CBSI3aHHAS C Pa3pylICHUEM;

- NOTEPS] TEPMETUYHOCTH 10 OTHOILIECHHUIO K BHEIIHEH cpele
10 MPOKJIAJA0YHBIM COCAUHEHUSIM, YIIJIOTHEHUSIM U B TPYOHOU OOBSI3-
K€;

- HEBBITIOTHEHNE PYHKIIUN «OTKPBITUSI-3aKPBITHS;

- NOTEPsI TEPMETUYHOCTHU B 3aTBOPE (CBEPX JIOMYCTUMBIX
MPEAEIIOB, YKa3aHHbBIX B AKCILUTYaTallMOHHON JOKYMEHTALINH).

Kpurtepuu 0Tka30B MIMOEPHBIX 3aABUKEK:

1 TToTepst TEpMETUYHOCTH MO OTHOLIEHHIO K BHEIIHEN CpENE
110 KOPIYCHBIM JI€TAJISIM:

a) pa3pylieHue, ¢ BHIOpocoM padboueii cpesl B aTMochepy;

0) pa3pylieHuE YIUIOTHUTEIbHBIX TOBEPXHOCTEN KOPITYCHBIX
JIieTaJieH;

B) IIOTECHHE, KaNEIbHAs T€Yb.

2 IloTepst repMETUYHOCTH IO OTHOILICHUIO K BHEUTHEN CpeJie
M0 CAJIbHUKOBOMY YIUIOTHEHHIO:

a) pa3pyllieHuE CAIbHUKA, C BEIOpOCOM pabovelt cpeibl B aTMO-
chepy;

0) moTepsi FTepMETUYHOCTH B CAIbHUKE, HE YCTPAHUMAs! TIOITSK-
KOM.
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3 IloTeps repMETUYHOCTH MO OTHOIIEHHUIO K BHEIIHEW CPENIE IO
HEIOJIBUKHBIM COETUHEHUSIM

a) pa3pylieHUE YITIOTHUTEIBHOTO 3JIEMEHTA;

0) moTepsi TepMETUIHOCTH, YCTPAaHUMas! TTOATSKKOM.

4 Tlotepst repMETUYHOCTH B 3aTBOPE CBEPX JOMYCTUMBIX IMpEJie-
JIOB, YKAa3aHHBIX B 3KCILTYaTallMOHHON JOKYMEHTAIUH.

5 HeBwinonHeHne PyHKIUNA «3aKPBITOY.

6 HeBbinosiHeHne GyHKIINH

«OTKPBITO».

Kputepusimu nmpeaenbHOr0 COCTOSIHUS 3aJIBHXKEK SIBJISTFOTCS

- HaydaJibHasl CTaJIUsl HAPYIICHUS LIEJIOCTHOCTH KOPIYCHBIX Jie-
Tajiell (OTEeHUE, KanelbHas TEYb);

- JIOCTMPKEHHME Ha3HAYEHHBIX MOKa3aTeNeil;

- pa3pylLICHUE OCHOBHOIO MaTepuaja W CBAPHBIX COCIUHEHUU
KOPITYCHBIX JETaJICH;

- H3MEHEHHUS T€OMETPUUYECKUX PA3MEPOB U COCTOSHUS MOBEPX-
HOCTEW BHYTPEHHUX JIETAJICH, B TOM YHUCJIE U KOPIYCHBIX, BIMSIOIMINX
Ha (YHKIIMOHUPOBAHUE 3aJBUXKEK, B PE3yJIbTaTe dPO3MOHHOTO, KOp-
PO3MOHHOTO Y KaBUTAIMOHHOTO Pa3pyIICHUH;

- MPEBBIIICHUE KPYTAIIEr0 MOMEHTAa, HEOOXOAUMOIO JIsl OT-
KpBITUSL (3aKpbITUA) 3aaBUKEK Oosiee yeM Ha 10%, mpuBomsiee K
cpabaThiBaHUI0O MY(PT OTrpaHUYEHUS] KPYTAIIUX MOMEHTOB 3JIEKTPO-
PUBO/IA.

Kputepuu npeaeinbHOro COCTOAHUSL AJIEKTPONPUBOIOB YKa3aHbI
B HOPMATHUBHO-TEXHUYECKON TOKYMEHTAIIMHU Ha 3JIEKTPONPUBO/IA.

s oanvuetiwezo ananusza 8603bMem 00UH U3 Kpumepues omrasa
WuUbEepHOU 3a08UNCKU — NOMEPsL 2ePMEMUYHOCIU 8 3AmBEope C8epx
00ONyCMUMbIX Npeoenos, YKA3aHHbIX 8 IKCNAYAMAYUOHHOU OOKYMeH-
mayuu 8 pe3yibmame 2a30a0paA3UEHO20 UZHOCA YNIOMHUMENbHBIX NO-
8EepPXHOCMEL.

2. YCTaHOBIIEHHE KaTErOpUHU TSHKECTH IMOCIEACTBUM OTKa30B

TskecTh MOCAEACTBUN OTKA30B YCTAHABJIMBAETCS HA OCHOBE

aHaJlM3a KaTeropuu 1o taoduuue 7.1.
[TpuanmaeM kareropuro TsxecTu 1, Tak Kak paccMaTpruBaEMbI BUL
OTKa3a HEe MPUBOJAMT K 3HAUUTEIbHOMY yIIepOy g caMoro o0ObeKTa
WJIA UL OKPYKAKOLLEN CPEebl.

3.0npenensieM TSXKECTh MOCIEACTBUN OTKa3a

OmnpenensieM TAXKECTh MOCIAEACTBUN 1O TaOIHIIE
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Tab6mauma 7.1

Kareropus Ts-
JKECTH Tociiel- | XapaKTEepUCTUKA TSKECTH MOCIEACTBUN OTKA30B
CTBUH OTKa30B

IV OTka3, KOTOpBIM OBICTPO M C BBICOKOH
BEpPOSITHO- CTHIO MOXET TIOBJ€Yb 3a COOO0M
3HAYUTEIbHBIA yIIepO M1 caMoro OOBEKTa
W/ OKpY’XKaIoIIeH cpenapl, THOEIb WIH
TSKEJIBIE TPABMBI JIFOJIEW,

CPBIB BBITIOJHEHHS ITIOCTABJICHHOM 3a/1a4M

III OTka3, KOTOpBIM OBICTPO M C BBICOKOH
BEpPOSITHO- CTBIO MOXKET TIOBJ€Yb 3a COOOH
3HAYUTEIbHBIA yIIepO MJiE caMoro OOBEKTa
W/WTW 7 OKpY’Ka- IOmed Cpenbl, CphIB
BBITIOJTHSEMOM 3a7a4H, HO CO3/1aeT
OPEHEOPEIKUMO MaJTyI0 YIrpo3y KU3HU U
30POBBIO JIFOAEU

II OTKa3, KOTOPBI MOXET MOBJICYb 3aJEPHKKY BbI-
MOJIHEHUS 3aJ1a4, CHUYKEHUE TOTOBHOCTH U 3(-
(GeKTUBHOCTH O0BEKTA, HO HE MPEACTABIISICT
OMACHOCTH ISl OKPY>KaloIllel Cpeabl, caMoro
00BEKTa U 37I0POBBSA JIIOACH

I OTka3, KOTOPBI MOYKET TOBJICYh CHIKCHHE
Ka- 4ecTBa
(yHKIIMOHUPOBAaHUS O0BEKTa, HO
HE

IPEACTABISICT OMAaCHOCTH IS
OKPY’KaIoIIIeH CpeJIbl, CaMOTO
00BEKTa 1 3JJ0POBbS JIHOJICH

Panru oTkaz3os:

A - oOs3arenieH yriiyOJieHHBIM KOJTMYECTBEHHBIN aHalU3 KpH-
TUYHOCTH,

B - xenareneH KOJIMYEeCTBEHHBIN aHAIN3 KPUTUYHOCTH,

C - MOXKHO OTPaHUYUTHCS KAUECTBEHHBIM aHAIU30M,

D - ananu3 He TpeOyercs.

N3HOC 3aTBOpa SABISETCS BEPOSTHBIM OTKA30M, MO3TOMY IS
IMOEPHBIX 3aJBUXKEK XapakTepeH panr A unu B, mostoMy HE0OXo-

JAUM KOJIMUECTBECHHBIN aHAIN3 KPUTUYHOCTH.
60




4. AHanM3 Ka4eCTBEHHOU OII€HKU YaCTOTHI OTKAa30B
AHanM3 Ka4eCTBEHHOW OIEHKH YaCTOThI OTKA30B MPOBOJUTCA
B COOTBETCTBUHU C TadOauieut 7.3.
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Tabauna 7.2

Martpuua «BeposiTHOCTh 0TKa3a - THXKECTh MOCJIeACTBUID)
NJIs paH:KupoBaHus oTka3oB npu ABIIO

TsKECTh MOCHEACTBUAM
Ortka3s ¢
Kara- TpEHE-
cTpod Kpurn Hexputu 6pe>KH
OsxunaeMas P - PHTY p
- - YECKUM MO
4acTo- Ta YECKHU
YECKH . OTKa3 MaJIbIM
BO3HUKHOBEHMUS - 171
| (ka- 151
OTKa3
OTKa3 Teropus oCJIe
(karer
(kater IT) -
0- pus
0- pus 111) CTBUSIM
IV) u
(karero
pust
D)
YacTelii 0TKa3 A A A C
BeposTabliil 0TKa3 A A B C
Bo3MOXHBIN 0TKA3 A B B D
Penkwnit otkas A B C D
[IpakTruecku B C C D
HeE-
BEPOSITHBIN OTKa3
Tabnuua 7.3
KadecTBeHHBIE OLIEHKH YaCTOTHI 0TKA30B
Buner KadectBeHHOE onmcanne
OTKa- 30B HqaCTOThI
I10 4Ya- JIA JUIA
CTOTE VHIUBUIYAJILHOTO COBOKYITHOCTH
U3eInsA U3eINN
Yactet o | BepositHo yacToe BO3HUKHO- | HabOmromaerc Il
151 T | BEHHUE s o-
Ka3 - CTOSIHHO
BeposTHblii byner nabmoaaTbcs BeposTtHo
OTKa3 HECKOJIb- KO Pa3 3a CPOK
CITy>KOBI HM371e- qacToc
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Bo3MoxkH
BbIM OTKa3

Penx 0
15041 T
Ka3 -

IIpakTnuec
KU
HEBEPOSATH
BIM OTKa3

JIAS

Bo3M0xHO 0J1HO

HaOJIIOIeHNE TAHHOTO
OTKa3za 3a
CPOK

CITY>KObI

OTka3  MaJIOBEPOATEH,

HO BO3MOJKEH XOTS

OBl pas

3a

CPOK CITY>KOBbI

OTkas HACTOJILKO

MaJIOBEpOs- TEH, YTO BPSJ

au Oyaer  HaOmOAaThCA

JIake OJMH pa3

3a CPOK CITY>KOBI

BO3HUKHOBECHUE
Habmromaer H
Ccs CKOJIBKO e-
pa3

Brioine

BO3MOYKEH XOTH
OBl OJIMH pa3

OTka3 MaaoBEpoOsi-
TE€H, HO BO3MOXEH
XOTs OBbI OJTUH pa3
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N3HOC mmbepa mpoUCXOIUT HECKOJIBKO pa3 3a CPOK CITYKObI U3-
JeJHsl, TIO3TOMY JaHHBIN BUJT OTKa3a SBJSETCS] BEPOSITHBIM.

5. Onpenenenue 0aLUTBHBIX OIIEHOK KPUTUYHOCTH OTKA30B

Kputnunocts otkaza C paccuuThIBaOT Kak npousseaeHne C =
=B1-B2-B3, Bxoasimiue B KOTOPOE€ COMHOXHUTEIN OIIECHUBAIOT B OaJi-
Jax C UCIOoJb30BaHueM Tadmull 7.4-7.6.

Tabmuna 7.4
OuneHKH BepOSITHOCTEH 0TKAa30B B 0aJiax Bl
Bunpr OTKa30B 10 Oxugaemast BEpOSIT- Onenka
BEPOSIT- HOCTHU HOCTH OTKa30B, Be-
BO3HUKHOBEHHMS 3a BpeMs OIlCHEH- Has POSITHOCT
AKCILTyaTaluu pacueToOM HJIM KC- U OTKa3a
MePUMEHTHBIM B
yTeM oaax Bl
OTka3 NpakTUYECKu HEBE- Menee 0,00005 1
pOsITEH
OTka3 MaJIOBEPOSITECH Ot 0,00005 no 2
0,001
OTka3 umMeeT My Ot 0,001 7o 0,005 3
BEPO- SITHOCTb,
00yCJIOBJIEHHYIO
TOJIBKO TOYHOCTBIO
pacueTa
YmepenHas Ot 0,005 1o 0,001 4
BEPOSATHOCTh
OTKaza
OTka3pl BO3MOKHBI, HO Ot 0,001 7o 0,005 5
P HCHOBITAHUSAX HIH B
JKC- ITyaTallix
aHaJIOTMIHBIX
W3JICTUHA He HAaOII01aJIiCh
OTKa3sl Ot 0,001 mo 0,005 6
BO3MO>KHBI, HaOJII0TaIUCh
P HCIBI- TAaHUSAX U B
IKCILTyaTaIun
AHAJOTMYHBIX M3CIIHI
OTKa3bl BIIOJHE BEPOSTHBI Ot 0,005 10 0,01 7
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Bricokas BEpOSTHOCTh OT-
Ka30B
BeposTHBI TIOBTOPHBIE OT-
Ka3bl

Ot 0,01 no 0,10

bomee 0,11

10
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OueHKH nocJeacTBuii orkazos B2

Tabnuia 7.5

Onucanue nociuecTBUn Ouenka B
oatax B2
OTKa30B
OTka3 He NPUBOJAUT K 3aMETHBIM TOCJIECACTBUSIM, 1
M0- TPEOUTEIh BEPOSTHO HE OOHAPYKUT HATUYHE
HEWC-
PaBHOCTH
[TocnencTBust 0TKa3a HE3HAYUTEIBHBI, HO 2-
NOTPEOUTENH 3
MOXET BBIPA3UTh HEY/IOBOJbCTBUE €TO MOSBICHUEM
OTka3 npuBOJUT K 3aMETHOMY ISl TOTPEOUTENS 4-
CHU- KEHHIO SKCIUTYaTallMOHHBIX XapaKTEPUCTUK 6
U/WIIHN K
HEYyJA00CTBY IPUMEHEHUS U3ICIHUS
Bricokas cteneHb HEIOBOJILCTBA MOTPEOUTES, 7-
n3Je- 8
JM€ HE MOXKET OBITh MCIOJIb30BAaHO IO HA3HAYCHMIO,
HO YTpo3bl 0€30MaCHOCTU OTKa3 HE MPEACTABIISIET
OTka3 npeacTaBisAeT Yrpo3y 0€30MacHOCTH JIIOAEH 9-
178105 10
OKPYKarUIEH CpeJibl
Tabnuma 7.6
OueHka BepOSITHOCTH O0HAPYKEHHMSI 0TKA3a
10 IOCTABKU M3J1eus morpedoureao B3
Buasr 0Tka30B 110 BepostraocTs Onen
BEPOATHO- CTH OoOHapy- KEeHUS Ka
O0OHapY>KCHHUS JI0 TTOCTAB- OTKd33, OIICHCH- Bepo
.- Hasl paCYETHBIM T-
WU SKCIIEPTHBIM HOCTH
nyTeM B
Oaiia
X
OuyeHp BBICOKas bonee 0,95 1
BEPOATHOCTH
BBISIBJIEHUS OTKa3a MpH
KOH-
TpoJie, COOpKe, UCTIBITAHUSIX
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Bricokast BepOsITHOCTh BBISIB-
JIEHUsI OTKa3a MpU KOHTPOJIE,
cOOpKe, UCTIBITAHUSIX
YMepeHHass BEPOSATHOCTh
BbI- SIBJICHUS OTKa3a MpH
KOHTpPO-

Je, cCOOpKe, UCTIBITAHUSIX
Bricokass BepoOATHOCTH IIO-
CTaBKH MOTPEOUTENIO
nedekT- Horo u3aeIus
OdyeHb BBICOKAs BEPOSATHOCTH
MIOCTABKU MOTPEOUTENIO JIe-
(heKTHOTO M3IeTHS

Ot 0,95 1o 0,85

Ot 0,85 1o 0,45

Ot 0,45 1o 0,25

Memnee 0,25

4-6

7-8

10
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4-(7-8)-1=28-32

Kputnunocts otkaza C

(V]

Odopmiienne padbouero nucta s npoBenenuss ABITO
, TIPEJICTABJICHHON B

Odopmiienne mpousBoauTcs mo dhopme

6.
tabnuue 7.7.

Tabmnua 7.7

dopma padouero gucra ajast nposeaenuss ABIIO

BERMLO o
UUF1OIOIr0I ULOMKEL Budodaiey | — q UIru y
BEBMLO UULLD
-IPAIr00II ULOOXEL AOHSEOMQ\:AOV OINH BEBILO QUHIAIMdKI9dd DOEEOEOQ@OOMU
o)}
- odiAradin O11 HUITBITHOWOMS
LubALU Mrligauril AUl
1 BUH¥AdeHQO ea101w0do 1 1990d0I) | *° 1979d0 MMKILA eXULOOHIBH|]
KUALQIen OHA0dA eH = ULOOHQOD01100L00kd BAa10] |
2}
S5 @ow
o 2 OHA0dA WAIMBOLJAMMI9d BH IINQLOMD HUOHAIdLULRTadoRd
O
5 = m -0€B1 ULO0HQOO0100L00kd duHAMAdeH
S
=
oHg0dA womoeandremwooed eH | ‘7|  emArodu orowoeannexodon kdoLoyy
BERNLO IMHURUAI QI9HXOWEOY IrRLOW UMHAAL ndi oMHeduIeH
4
-6 U QMHRAUIIBHEU dOHaUcedQROLR |
BERNLO (QUHBOUILIO) TUY 2 | ULO0HXA90l HOHIIQLUHLOLLIA JOHEY]
f::-h.ﬁzxrr_&\
BLHOWOIC€ OUHRIOHOWHUERH o mwxudree youdogumm dodareg
/khkh.hhk.—.hﬁh V(W\\ VLA LIOY VWO LU t(h p—
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KoHTpoJsibHBIE BONIPOCHI

1. Kakue npu3HaKu MOJIOKEHBI B OCHOBY KiIacCU(UKAIIMU OTKa-
30B?

2. JlaWTe onpeneneHus MOCTENCHHBIM U BHE3AITHBIM OTKa3aM.

3. IlpuBenute kiaccu(puKaIMo OTKa30B MO MPUYMHAM BO3HHUK-
HOBCHUS.

4. Kakwne 3aKOHBI MCIIOJB3YIOTCS I IMOCTPOCHUS MOAEIU TO-
CTEIIEHHBIX OTKA30B?

5. Kakue 3aK0HbBI UCOJIB3YIOTCSI IPU MOCTPOEHUH MOJICJIN BHE-
3aITHBIX OTKAa30B?

6. Kakue oTka3bl XapakTepHbI JJis AeTajei U y3JI0B HeTerazo-
BOI'0 000PYyA0BaHUSI?

7. Kakue ¢uzuyeckue sBICHUS NPUBOJSAT B OTKa3aM TEXHUYE-
CKUX CUCTEM?

IpakTnuyeckoe 3ansiTue Ne 8.

METO/AbI IIOBBILNEHUA HAAEXKXHOCTH
TEXHUYECKHUX CUCTEM

I_[e.m,: I[MOJIYYUTb HABBIKK OIPCACIIATL MCTOJ ITOBBINICHUSA
HaACKHOCTb TEXHUYECKOM CHCTEMBI U €r0 XApPaKTCPUCTHUKU.

3agaum o0OyueHus:
- 03HAKOMHTH C METOJAMH IOBBIIICHUS HAAECKHOCTh TEXHUYE-
CKHX CHUCTEM;
- TMPUBHUTH HABBIKU OIPEJICIICHUS IIOKa3aTesie HaJeKHOCTH
TEXHUUYECKHUX CUCTEM C PE3EPBUPOBAHUEM;
- 00y4MTh JaBaTh XapaKTEPUCTUKY Pa3HOBUIHOCTEHN pe3epBU-
pOBaHUS.

3agaHus M MeTOANYECKHEe YKA3AHUS K UX BbINIOJHEHUIO:
PaboTa cTyneHTa 3akiroyaeTrcss B U3YyUYEHHM METOJMK PEIICHUS

3a1a4, CaMOCTOATCIbHOM PCUICHUN SaﬂaHI/Iﬁ N OTBC€TAax Ha IIOCTaB-
JICHHBIC KOHTPOJIbHBIC BOIIPOCHI.
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Kpamkue ceedenus uz meopuu

J11s1 TIOBBITIIEHUS HAJEKHOCTH CHCTEM U DJIEMEHTOB MPUMEHSIOT
pe3epBUPOBAHUE, OCHOBAHHOE Ha WCIOJIb30BAHUM TOTO WJIM HWHOTO
BUJIa M30bITOUHOCTH. [locneusis onpeaensieT cieayoiue pasHoBU/I-
HOCTU PE3EPBUPOBAHUS: (DYHKYUOHANbHOE, 8PeMeHHOoe, UHpopmayu-
OHHOe, CMPYKMYPHOe.

B ToMm ciydae, eciii pa3iu4HbIE CUCTEMBI WM YCTPOICTBA BBI-
MOJHSAIOT Onu3Kue (YHKIUU, OCYIIECTBISCTCS (PYHKYUOHAIbHOE Pe-
3epBUpoBaHue. Takoe pe3epBUPOBAHUE YACTO MPUMEHSIOT JJII MHO-
royHKIIMOHAJIBHBIX CUCTEM.

Bpemennoe pe3epBupoBaHuE 3aKJIIOYAETCS B TOM, YTO JOITYCKa-
€TCsl MepephiB (PYHKIIMOHUPOBAHUSI CUCTEMbl WJIM YCTPOMCTBA M3-3a
OTKa3a dJeMeHTa. Bo MHOTHX cilydasx BpEMEHHOE PE3epBUPOBAHMUE,
o0ecreunBaroilee HEMPEephIBHOCTh TEXHOJOTMYECKOro IMpoliecca,
OCYIIECTBIIIETCS 3a CUET BBEACHHUS AaKKyMYJHUPYIOIIUX €MKOCTEH,
CKJIQJIOB CBHIPbs ¥ TI0J1y(haOpUKaTOB.

Hnghopmayuonnoe pesepBUpOBaHUE CBA3AHO C BO3MOKHOCTBIO
KOMITCHCAITUU TTOTepH MHGOPMAIIMX 110 OJJHOMY KaHay WH(pOpMaIiu-
el mo apyromy. Ha OGOJIBIIMHCTBE TEXHOJIOTMYECKUX OOBEKTOB, OJia-
rojiapss BHyTPEHHUM CBSI35IM, UMEET MECTO HMH(OpMAIIMOHHAsT U30bI-
TOYHOCTh, KOTOpPAsl YaCTO MCIOJIB3YETCs ISl OLIEHKH JOCTOBEPHOCTU
UH(pOpMAIUH.

JIJ1st TOKaIbHBIX CUCTEM HamboJiee XapaKTepHO CTPYKTYPHOE pe-
3epBupoBanue. [Ipyu UCroNb30BaHUM MTOCICAHETO TOBBIIICHUE HAJICK-
HOCTH JIOCTUTAETCS MyTEM BBEICHHS JIOMOJHUTEIBHBIX JJICMEHTOB B
CTPYKTYPY CUCTEMBI.

CmpykmypHoe Pe3epBUPOBAHUE PaA3NCISIIOT Ha 00IIee U ModJie-
MEHTHOE (pa3jeiabHoe). B nepBoM cilyyae cucTtemMa Wil YCTPOMCTBO
pe3epBUPYETCA B IIEJIOM, BO BTOPOM PE3EPBUPYIOTCS OTACIbHBIC dJie-
MEHTBI WJIH UX TPYIIIIHI.

Ecnu pezepBHBIC 371eMEeHTH (DYHKITMOHUPYIOT HapaBHE C OCHOB-
HBIMH, TO UMEET MECTO HarpyXe€HHOE PE3ePBUPOBAHHUE.

Ecau pe3epB BBOJAMUTCS B COCTaB CUCTEMBI ITOCJIE OTKa3a OCHOB-
HOT'0 JIEMEHTA, TO UMEET MECTO HEHArpyKEHHOE pe3epBUPOBAHUE.

[Ipu pe3epBUpPOBAHUM 3aMEIICHUEM OJMH U TOT K€ PE3epPB MO-
KeT OBITh MCIIOJIB30BaH JJIs 3aMEHBI JI000TO M3 psAfa OJHOTHUITHBIX
aieMeHTOB. Takoil croco0 pe3epBUPOBAHUS HA3BIBAIOT CKOJIb3SIIUM
WJIM C HEOTHO3HAYHBIM COOTBETCTBUEM.
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[IpocrelimuM BapuaHTOM pacyera HAJAC)KHOCTU CHUCTEM CO
CTPYKTYPHOH H30BITOYHOCTBIO SIBJISIETCS OMNpPEACIICHUE IOKa3aTeseu
0€30TKa3HOCTH CHUCTEM, COJECpPXKAIIUX PE3EpPBUPOBAHHBIE HEBOCCTA-
HABJIMBAEMBIE JJIEMEHTHI.

IIpumep 8.1. Cucrema COCTOMT M3 TpPEX BJIEMEHTOB C PaBHOM
BEPOSITHOCTBIO 0€30TKa3HON paboThl paBHOU 0,9. OmnpenenuTs Bepo-
ATHOCTU 0€30TKa3HOW pabOThI CUCTEMBbI MPHU PA3IUYHBIX BapUaHTaX
pEe3epBUPOBAHUSL.

Pemenue: a) pacuer nokasarenel HaJIe)KHOCTU CUCTEMBI O€3 pe-
3epBUPOBAHUS:

BepositHOCTh 06€30TKa3HOM pabOThl cCHUCTEMBI 0€3 pe3epBUpPOBa-
HUA onpenenseTcs no Gopmyne (2.1):

P .t Bt %+ 0,9° < 0,729,
BeposTHOCTh 0TKa3a cucTemMbl 0e3 pe3epBUPOBAHUS ONpeIEsieM
o ¢hopmye (2.5)

Qt =1 ept+109 %10,7290,271.
ixon
1
0) pacuer mokasaTeyieil HaJeKHOCTH CUCTEMbI MPU OOIIEM pe-
3€pBUPOBAHUM:
CTpyKTypHasi cxemMa CUCTEMBI ¢ OOIIMM pe3epBUPOBAHUEM IIO-

Ka3aHa Ha pucyHke 8.1.

P11 P12I|‘-r

W

%Y

P21 P22||?-2

P11, P12, P13 — BepossiTHOCTH O€30TKa3HOM pabOThI 2JIEMEHTOB OCHOBHOM CH-
cteMbl; P21, Py, Pas — BeposTHOCTH 0€30TKa3HOM pabOTHI 2JIEMEHTOB PE3EPBHOM
CHUCTEMBI

Puc. 8.1. Cxema cucremsl ¢ 001IIUM pe3epBUPOBaHHE

BeposaTHOCTh 0TKa3a CUCTEMBI C OOITUM PE3ePBUPOBAHUEM OIIpe-
nensiercs o popmyie (2.6):
Qc.t e (20.(:1:v QP.C.ta
rae  Qoc(t) — BEpOSITHOCTh OTKa3a OCHOBHOM CHCTEMBI;
Oprc(t) — BEpOATHOCTH OTKa3a PE3EPBHON CUCTEMBI.
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BeposiTHOCTh 0TKa3a OCHOBHOM CUCTEMBI onpeeiisieM o popmy-
ne (2.5)
Qoct»1  gRit =109 *10,729 % 0,271.
1
BeposiTHOCTh 0TKa3a pe3epBHOM CUCTEMBbI paBHA

Qeci 2] @Rt *109 10,729 %0271,
o
1
BeposiTHOCTh OTKa3a CUCTEMBI:
Q.t * QoctY Qpct 0,271+ 0,271 4 0,073.
BeposiTHOCTh 6€30TKa3HOM CUCTEMBI ¢ OOIIIUM PE3EPBUPOBAHUEM
omnpenenseM mo gopmyie (2.8)
P.t*>1Qgt>10,073%0,927.
B) pacueT IokasaTeyieil HaJeKHOCTH CUCTEMbI MPU MOJIEMEHT-
HOM PE3EpPBUPOBAHUMU:

CrpyKTypHasi cxeMa CUCTEMBI C MOJIEMEHTHBIM PE3E€PBHUPOBAHU-
€M MOKa3aHa Ha PUCYHKE 8.2.

P11 P12 P13

P21 P22 P23

Py1, P12, P13 — BepossiTHOCTH G€30TKa3HOM pabOThl OCHOBHBIX 3JIEMEHTOB;
P»1, P2, Po3 — BeposiTHOCTH 0€30TKa3HOM paOOTHI PE3€PBHBIX IJIEMEHTOB
Puc. 8.2. CxeMa cucrembl € 03JIEMEHTHBIM pe3epBHPOBaHME

BepositTHOCTh 6€30TKa3HOM PabOThl CHCTEMBI C TIO3JIEMEHTHBIM
pe3epBUPOBaHUEM onpeeisieM 1o Gopmye (2.6):
Pt Prigity Pragy £ Pyapst,
rae  Pji2i(t) — BeposSTHOCTH 0€30TKa3HOM pabOThI TPYIIbI U3 TEPBO-
IO OCHOBHOTO M PE3€PBHOI0 3JIEMEHTOB;
P122:(t) — BeposITHOCTH 0€30TKa3HOM paOOThI TPYIIBI U3 BTOPO-
IO OCHOBHOT'O U PE3€PBHOTO DJIEMEHTOB;
P5.25(1) — BeposITHOCTh 0€30TKa3HOUM pabOTHI TPYIIIBI U3 TPEThE-
0 OCHOBHOT'O U PE3EPBHOTO AJIEMEHTOB.
Prigt * 1 1Pty 1Pyt > 1(10,9)v10,9 %1001 %0,99
Piapt = 11Pp,
t
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.Yi Py,
ot

%1(10,9)v10,9 10,01

Pyt =11
Pyst
v

Past

 *1(10,9)v10,9*10,01 =

0,99

0,99
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BepositTHOCTh G€30TKa3HOW pabOThl CUCTEMBI C IMOAJIEMEHTHBIM
pEe3epBUPOBAHUEM:

P.t = Pr1g@ait™ Pragaot™ Prsgast = 0,99 ¥ 0,99 ¥ 0,99 = 0,97,

Tak kak BepoOATHOCTH O€30TKa3HOW pabOTHI TPYMM AJIEMEHTOB

OJIU3KU K €IMHUIIe, MOXKHO OBLIO BOCIIOJIB30BaThCS (POpMyJION IS

IpHONIIKEHHOr0 pacyera (2.3): 3

P.t=1OP P 1@ =10 099@ +10,03*0,97.
ix°01 ix°ol

BeposiTHOCTh 0TKa3a OCHOBHOM CHUCTEMBI OIIpeAesieM 1o popmy-
ne (2.5)

Qt > 1P.t*10,97 % 0,03.
OtBer: Wi cucteMbl 0€3 pe3epBUPOBAHUS: Pt * 0,729,

Q.t * 0,271, JUII  CUCTeMbl C  OOIIMM  pe3epBUPOBAHUEM

P.t 0,927, Q. * 0,073; 11 CUCTEMBI C IOJJIEMEHTHBIM DE3Ep-
BUpoBaHueMm: P_t 0,97, Q. 0,03. Takum o00pazom, MakcH-

MaJIbHasl HAACKHOCTb JOCTHUTACTCA IIPHU IMMOJIECMCHTHOM PE3CPBUPOBA-
HHH.

3ajaHus ISl CAMOCTOSITEJIbHOM PAa0OTHI CTYJIEHTOB

3agaua 8.1. Cucrtema COCTOUT U3 YETHIPEX DJIEMEHTOB, UMEIO-
IMX UHTEHCUBHOCTh OTKA30B paBHyIo A; = 2,7-107 1/gac, A, = 3,2:10°’
1/gac, A3 = 2,1:107 1/uac, Ay = 4,3-107 1/gac. M3006pasuth CTPYyK-
TYPHYIO CXEMY CUCTEMBI U OMPEACIUTh BEPOSITHOCTh O€30TKa3HOM pa-
OO0TBI U BEPOSTHOCTh OTKa3a B TeueHHue 60 yacoB mpu oOleM pesep-
BUPOBAHUU CUCTEMBI.

3amaya 8.2. OnpenenuThs KOIUYECTBO PABHOHAICKHBIX PE3EPB-
HBIX 3JIEMEHTOB C BEPOSITHOCTBIO Oe30TKa3zHOM padothl Pi(t)=0,9, He-
00XOAMMBIX JIJIT TOTO, YTOOBI OOECIEYUTh BEPOATHOCTh 0€30TKAa3HOM
paboTel cuctemsl paBHyto P(1)=0,99.

3amaya 8.3. CucreMa COCTOUT M3 YETHIPEX BIEMEHTOB, UMEIO-
IUX MHTEHCUBHOCThL OTKA30B paBHyIo A, = 2,7-107 1/gac, A, = 3,2-10°7
1/9ac, A = 2,1-107 1/gac, Ay = 4,3-107 1/gac. M306pa3uth CTPyK-
TYPHYIO CXEMY CHUCTEMbI U ONPEJIETUTh BEPOSITHOCTh OE30TKa3HOM pa-
OOTHI U BEPOATHOCTh OTKa3a B TeueHue 6() 4acoB MpU MOIJIEMEHTHOM
pE3EpPBUPOBAHUYU CUCTEMBI.

3amaya 8.4. Crucrema COCTOUT U3 TPEX AJIEMEHTOB C BEPOSITHO-
CThIO 0O€30TKa3HOM paboThl paBHOM P;(t)=0,9, P,(1)=0,92, Pi(t)=0,87.
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OnpenenuTbh BEPOSTHOCTH OE30TKA3HOM pabOThl CHUCTEMBI MPHU pa3-
JUYHBIX BApUAHTAX PE3EPBUPOBAHMUS.

3agaua 8.5. Onpenenuts KOMUYECTBO PE3EPBHBIX JIEMEHTOB C
BEPOSITHOCTBIO OTKaza paBHou 0,05, 1 TOro, 4roObl BEPOSTHOCTH
0e30TKa3HOU paboThl cucTeMbl Obl1a paBHa Pc(t)=0,999.

3anaya 8.6. Cucrema COCTOUT M3 TPEX BJIEMEHTOB C BEPOSITHO-
CThIO 0e30Tka3HoU padoThl paBHOU Pi(t)=0,9, P»(1)=0,92, P5(t)=0,87.
Onpenenuts BpeMsi 0€30TKa3HOM pabOThl CUCTEMBI MU OOIIEM pe-
3epBUPOBAHUM.

3agaua 8.7. CucteMa COCTOUT U3 TPEX BIEMEHTOB C BEPOSITHO-
CThIO Oe30Tka3HOM paboThl paBHOU P,(t)=0,9, P,(1)=0,92, P5(t)=0,87.
Onpenenuth BpeMsi 0€30TKa3HOM paOOThI CUCTEMBI MPU TOJIEMEHT-
HOM PE3EpPBUPOBAHUM.

3angaua 8.8. Cucrema COCTOMT U3 OJHOTO AJIIEMEHTA C BEPOSITHO-
CThI0 0€30TKa3HOM paboThl paBHOU 0,93, pe3epBHBIN JIEMEHT UMEET
BEPOSATHOCTh 0O€30TKa3HOM paboTel 0,95. OmpenenuTs BEPOSITHOCTH
0€30TKa3HOU pabOoThl CUCTEMBI TIOCJI€ 3aMEILICHHUSI OCHOBHOI'O 3JIEMEH-
Ta PE3€PBHBIM, CJIeJIaTh BHIBO/I.

IIpakTuyeckoe 3ansaTue Ne 9,
IJIAHUPOBAHUE UCHIBITAHUM HA HAJIEXKHOCTH

He.]]b: IMOJIYYHUTb HABBLIKU IINIAHHUPOBAHUA HUCIBITAHUM Ha HaJCK-
HOCTbD.

3agayu o0yueHus:

- 03HAKOMUTH C BUJIAMH UCIIBITAHUI HA HAJEKHOCTD;

- TPHUBUTH HaBBIKK Pa3pabOTKH IJIaHA IPOBEJICHUS UCIIBITAaHUI
Ha HAJICKHOCTH;

- Hay4uTh 00pabaThIBaTh PE3yJIbTATHI UCIIBITAHUN.

3aaHus U MeTOAUYECKHE YKA3AHUS K UX BHINOJIHEHUIO
PabGora cryjeHTa 3akito4aeTcs B WM3YyUYEHUUW METOJUK PEIICHUU

3aJga4, CaMOCTOATCIbHOM PCIICHUN SaI[aHI/IfI N OTBE€TAaX Ha IIOCTaB-
JICHHBIC KOHTPOJIbHBIC BOIIPOCHI.
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Hpumep 9.1. OnpeaeauTy YUCIO U3ACTUNA, KOTOPOE HEOOXO M-
MO TTIOCTaBUTbh Ha UCIIBITAHUS WJIW MOJYYUTh YHMCIIO OTKA30B B MPOIIEC-
CE HCIBITAHUM, YTOOBI MOATBEPAUTH OIEHKH IMapaMeTpOB, COOTBET-
CTBYIOIIHE TpeOOBaHUS TEXHHYECKOro 3amaHus. VICXomHBIC JaHHBIC
JUISL TIaHUpoBaHus ucnbeiTanuit: o=0,2; p=0,1, Ty=200 u,; Ty/T,=1,9.
DKCMOHEHIIUAIbHBINA 3aKOH pacripeacIieHus] HapaOOTKu sl PUKCHPO-
BaHHOT'O 0OBEMA.

Pemenne.

ITo 3nauenuro T,/T,=1,9 u3 TabMMLBI I Y -PACIpENCICHAS U
3aJaHHbIM 3HadueHusM o=0,2; f=0,1 Haxoaum "O‘B * 16,31 "5,1 %30,8 ;

;

2n=22. CnenoBaTeibHO, 00bEM BBIOOPKU paBeH n=11.

Ecnu B pe3ynpTaTe WUCMBITAHUN A0 MOSBICHUS OJMHHAIIATOTO
OTKa3a IOJIy4YeHHOE OIBITHOE 3HAYCHHME HApaOOTKH JI0 OTKa3za ¢ yao-

BJICTBOPSIET YCIOBHUIO
T~> 22 200v16,31

0 01 o ‘o 148y,
t¥—5s 22

TO HAJIC)KHOCTh MPOBEPACMON MapTUM HU3JICJIUN COOTBETCTBYET
TpedoBanusM T3. OTcroa CyMMapHOE BpeMsI UCIIBITAHUH JOJKHO
OBITH PABHO:

S, “tn * 148 11 -~ 16284 .

Hpumep 9.2. Onpenenuts YUCIO HACOCHBIX arperaTroB IO THJ-
pOpa3phIBy IJIaCTa U CyMMapHbI 00bEM HCIBITAHUN, IPUHUMAS BO
BHUMAaHHE, YTO OTKa3bl BO BpEMs HCIBITAHUN 3a BPEMs ¢ HE JOMyCKa-
10TCsA. MicXoaHble faHHbIE )1 IUIAHUPOBAHUA UCTIbITaHUM: a=0,1, t=3
y; Ty=600 y. DKCIOHEHIIMAIBHBINA 3aKOH pachpejeieHuss HapaboTKu
1Sl (PUKCHUPOBAHHOTO O0OBEMA.

Peienue.
BrruncnsieM 00beM BEIOOPKH (YHUCIIO arperaToB)
. Tlln1y | .
n > : @ ‘lr_l 09 | %91.
3

CnenoBatenbHO, 00beM BbIOOpPKHM n=2]. OTCl0a CymMMapHOe

BpeMsI UCIIBITAHUHN 0€3 0TKa30B JOJKHO OBITh
S, * tn **21¥3 - 634

[TonyuenHoe cymmapHoe Bpemsi padOThl 0€3 OTKa30B MOXKET
OBITH OTPaOOTAHO OJHUM HJIM HECKOJBKHUMU arperaTamu.

Hpumep 9.3. Onpenennuts B OIpOIECCE UCTIBITAHUNA YHACIO OTKa-
30B HACOCHBIX arperaroB MO TUAPOPa3pbIBYy IIACTa U CyMMAapHbIN
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00bEM UCTIBITAHUM JJIsl TIOJIyYEHHUS OLIEHOK MapaMeTpOB, COOTBET-
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CTBYIOIIUX TPEOOBAHUSIM TEXHUUYECKOTO 3ajanusi. MIcXoHble JaHHbIE
TSl TIaHupoBanust ucnbitanuit: a=F=0,1; T,=600 u; T,=800 u. Ixc-
MOHEHIIMATBHBINA 3aKOH paclpeiesieHUs HapaOOTKU Jis (PUKCUPOBAH-
HOTO 00BbeMa.

Pemenue.
ITo 3nauenuo Ty/T;=1,33 w3 TaGIuLbl 118 )} -paclpeaeaeHus 1
3afJaHHBIM  3HadeHusaMm a=0,1; [=0,1 nHaxogum vlg % 172.42
13

Q&g % 128,16 ; 2n=150. CnenoBarenbHO, 00bEM BBIOOPKH (4HCIO OT-

Ka30B) paBeH n=73.
OmpenenseM ONbITHOES 3HAUCHNE HApaOOTKH HA OTKA3:

TN
— 7172,42 xe 689,68‘{ .
n 150

Orcroma cymMapHOE€ BpeMsI HUCHBITAHUW ISl TMOJTBEPKICHUS
MUHUMaJIbHOW HapaOOTKH A0 oTkaza 1;=600 u mpu 4YuCie OTKA30B
n=75 MOJKHO OBITH PaBHO

S, tn % 75¥ 689,68 > 517254 .

KoHTpoJibHBbIE BOIIPOCHI

Kakue cyIecTByrOT BUIbI UCTIBITAHUN HA HAJACHKHOCTH?
[IpuBenuTe 1Eb ONPENCTUTENBHBIX UCTIBITAHHUM.
Kakue 0coOeHHOCTH UMEIOT KOHTPOJIbHBIE UCTIBITAHUA?

4. Kakue NOpUHLOMIBI HCHOJB3YIOTCS MPU NPOEKTHPOBAHUU
YCKOPEHHBIX UCTBITAHUM ?

5. JlaiiTe XapakTEpUCTUKY MPOBEACHHS COKpaIIeHHBIX U (op-
CUPOBAHHBIX UCHBITAHUU.

6. B kakux cinyyasx MPUMEHSIIOTCS CHEIUAIBHBIE BUJIbI UCIIbI-
TaHUW HAa HAJIC)KHOCTH?

7. B yeM 0cOOEHHOCTH MPOBEICHUS UCTIBITAHUN HA HAJIE)KHOCTh
MPU OTKAa3ax BCJIEACTBUE U3HOCA?

hadi s Al e
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