HHpakTukym
10 JUCHUILINHE

«HanekHocTh arperaToB 1 CUCTEM BO3AYIIHBIX CYA0B»



IIpakTuyeckas padora Nel

Pacuem nnomnocmu eeposmumocmu HacmynjieHuss omKaza 6 3A8UCUMOCIU OM
Hapabomxu

Lleap paGoTHI:
1.0npeenuTh MWIOTHOCTh BEPOSITHOCTH HACTYIUIEHUs OTKa3a f(t,).

2. OnpenenuTb CPeHIO HApaOOTKY /10 IEPBOro OTKaza f ¢p.

3. OnpenennuTth XapaKTEpUCTUKN PACCEUBAHUA:
a) nucnepcuto — D;
0) cpeAHEeKBaIpaTUYHOE OTKJIOHEHUE — 0,
B) K03 duLMeHT Bapuanuu — V.
4. TlocTpouTh TUCTOTpaMMy paclpeleNieHuss IoTHOcTH oTka3oB f(f) B
3aBUCUMOCTH OT HapaOOTKH t.

HcxonHble TaHHBIE:
Ilonyuenvr pezynromamul HabaOOeHUUl 3a napmuel MOPMO3HBIX OUCKOS,
Hapabomka Ha OMKA3 KOMOPbIX, 8 MbIC. KM. npobeza, cocmasuia ciedyrujee:

Taomuna 1.1
50 97 105 118

66 75 83 127
120 |59 68 93

Penienue:

1.3 3aduxcupoBaHHBIX HaApaOOTOK HaWaeM MUHUMaIbHYWO(., U
MaKCUMAIIbHYO {5y
tmin = muic. kKM, L, = MbIC. KM.

2. OmnpenensieM nuama3oH HapaOOTOK, BHYTPH KOTOPOTO HMMEIH MECTO
OTKAa3bl:

R =t —tmin ;R= mviC. KM.
3. Ilopcuntaem AIMHY UHTEpBaja:
At=— R
1+33IgN,
rae Ng- 9McIo UCTIBITHIBAEMBIX U3EIHHT;
At = muvlC. KM.

[Tpuaumaem A= TBIC. KM.



4. PaznenuM 1uana3oH Ha UHTEPBaJIbI

Jlns sToro 3amaguMcs yiesout t,,, u npaBoﬁ t IPaHULIAMU HMHTEPBAJIOB

npas

rpynnuposanus. t ,,, 1okHa ObITh MeHbLIE t oonbe t,,,

min, npae
ITpumem t,e= MbIC.KM., tnp% TBIC.KM.TOI'ZIa YUCJIIO0

VHTEPBAJIOBK:
(tnpae

K= ——————=
At

5. Ilponymepyem uHTepBaibel oTi =1 10 1 =5 u Boumem ux B Tabmuiy 1.2.

Haiinem cepennnbl Kaxaoro uHTepsana: t; = TBIC. KM

6.Bnumem B coorBercTByOmME rpadbl TaOMMLBI YHUCIO U3AEAUN N,
OTKa3aBUIMX BHYTPH Ka)KJIOI0 HHTEpBAJA.

7. HO}IC"II/ITaGM OLOCHKY IINIOTHOCTHU BCPOATHOCTHU HAaCTYIUICHUA OTKa3a

(OLIeHKY TUIOTHOCTH pachpeneiieHus Hapabotku 1o orkasa) f(f) u Boumem
pe3yabTaThl BTAOIUILY:

f(ti): L

At-N,
8. OmnpenenuM cpeHIO HapaOOTKY JI0 MEPBOr0 OTKa3a:
k
PN,
— No
IJI€ K- YHCJIO UHTEPBAJIOB.
Kt n,
p= 2= TBIC. KM.
i=L N O

9. BeiunciuM XapaKTEPUCTUKH pacCEUBAHUS:

a) nucnepcus D:

0) cpellHee KBaIpaTUYHOE OTKJIOHEHUE O .

s Ny <30, o = Zt in; — No 1t2cp, T.€.

o= TBIC. KM.;




o

B) K03 ¢uuueHt Bapuanuu V:V = : V=
cp
Tabnuua 1.2
OnpenenseMbii O6o3nauenne | Homepa unTepBaioB HapaOOTKH
napameTp u  (dopmyna
pacueta 1 2 3 4 5
I'panunbl nHTEpBaAIA
HapaOOTKH, THIC.KM -
3HaUYEHUE CEPEAUHBI
UHTEPBaja, THIC.KM | {;
Yucno o0OTKa30B B
UHTEpBaJe n,
OueHka TMJIOTHOCTH (t)= n,
BEPOSITHOCTU AN,

10. Tloctpoum rucTrorpaMmy pacHpenesieHHsl IJIOTHOCTH OTKa3OB

3aBUCUMOCTH OT HapaOoTku t

BoIBOJIBI:

1.0npezxeneHa INIOTHOCTL BCPOATHOCTHU HACTYIINICHHA OTKa3a

Ka)XJI0TO MHTEpBaJia HapabOTKH.
2.0mpenenena cpeaHsst HapabOTKa /10 IEPBOTo oTkaza f cp.

3. OHpe,IIGJIeHLI XapPaKTCPUCTUKHU PACCCUBAHNA, B TOM YHUCJIC!

a) qucnepcusi — D;

0) cpeaHEeKBaIpaTUIHOE OTKIOHEHUE — 7
B) k03(QduIMeHT Bapualuu — V, 4TO CBUACTEIHCTBYET O HOPMAJIbHOM 3aKOHE

pacmnpeneneHusl.

f(t) ®

f(t,)aos

4 TlocTpoeHa rUCTOrpaMMa pacipeiesieH sl III0THOCTH 0TKa30B f(t)




IIpakTnueckass paodora Ne 2

Onpedeﬂeuue eeposimHocmu bezomxasnou pa60mbz HesoccmaHaenueaembvlx
uzoenuii u OYEHKA pacceusarus pesyiomamos pacuemad.

enp paboOTHI:

1

.Onpenenurs:
4acTOCTb &); ;

BEPOSATHOCTH HacTyruieHus otkaza F (t;);
BEPOSITHOCTh OE30TKa3HOU PabOThI P(ti ) ;
IUIOTHOCTh BEPOSITHOCTH HACTYIUICHUs oTKa3a f (ti );
MHTCHCHBHOCTb 0TKa30B A(t; );

CpellHIOI HapaOOTKy /10 MEepBOro oTkasza ..

2. OIICHI/ITB pacCCuBaHUC PC3YJIbTATOB!

3.

CpPeIHUM KBaJPaTUYHBIM OTKJIOHCHUEM O ;

CpeHUM apu(PMETUYECKUM OTKIOHEHUEM L]

nuctiepcueit D;

koa(duinenToM Bapuaruu V .

[locTpouth rucTOrpamMMy paclpelesieHusT 4uciia N, 4YacTOCTH® W

IUIOTHOCTH 0TKa30B f B 3aBHCHMOCTH OT Hapa60TKI/I t.

HcxoaHble JaHHBIE:

No — 13 113 Nel
tmin - U3 T13 Nel
tmax - U3 113 Nel

Penienue:

1.0Onpenenum auana3oH HapaboTok R, BHYTpH KOTOPOTO HMEIH MECTO

OTKAa3bI:

rac

paBo

R =11 = tmin: R= TBIC.KM..
2. Beluncnum JUIMHY HHTEpBaia 1o gopmyue:
R
At=———,
1+33IgN,
Ny - 9HCIIO UCTIBITHIBAEMBIX U3/IEIHH

Ao 11
1+33Ig105 ——
[Tpuanmaem At =15mwic.xm.
Jnga ompenesnieHus KOJMYECTBA HMHTEPBAJIOB, 33aJaJUMCS JIEBOU (tﬂeg) u

mulC.KM .

17§ (tnpag) rpaHuIaMHU HapaOOTOK.



Toraa uynciao uHTEpBaIOB OYyAET PAaBHO:
-t

At
4. TIponymepyeM uHTepBaibl 0Ti=1 0o (=8 wu BnMIIEM HX B TabJMILy

e ) k=

_ (tnpae

1.1. Haiinem cepenunbl Kaxxaoro unrepsana t; =7,5, 22,5, ....;112,5muic.km.

5. Boumem B COOTBETCTBYIOUIME Tpadbl YMCIO M3AENUNA N;, OTKA3aBIIUX
BHYTPH KaKJIOI0 MHTEpBaia. ITO YHCIIO Ha3bIBAETCS BECOM.
6. IlogcunTaeM HaKOIUIEHHOE YHCIO OTKAa30B r(ti) KaK CyMMY OTKa30B B
i
UHTEpBaiax, T.€. I = Zni . Pe3ynbpTaThl BHOCHM B Tabmumy 2.1.
i=1
Bce pesynbrarhl JanbHEMIIMX BBIYMCIECHUM Mbl TakKe BIMIIEM B
COOTBETCTBYIOLIME I'padbl TAOIUIIBI.

7. OmnpenenuM 4YHUCIO OCTABIIMXCS PabOTOCTIOCOOHBIMU OOBEKTOB K
MomeHTy {; mo popmyre:
N(t) = Ng —r(t).
8. BBIUUCINM 9acTOCTh @; - OTHOCUTEIHHYIO JIOJIO OTKAa30B B MHTEpPBAJIE:
L
No
9. HaiineM BepOSITHOCTb HACTYIJICHHS OTKa3a
A r t.
No
10. OnpenienuM BEpOATHOCTh 0€30TKAa3HOU pabOTHI:
5 N (&)
_ 1
P(t) =
0
11. TloncunTaem MIOTHOCTH BEPOSATHOCTH HACTYILICHUS OTKa3a:

A n:
f(t)=—
015

;i

A\
12. Bbl4ucivM HMHTEHCUBHOCTH OTKAa30B /I(ti) KaK OTHOIIEHUE 4YHuCIIa

OTKa3aBIINX OOBEKTOB B EIWHUILY HApaOOTKU K YHUCITY OOBEKTOB, 0€30TKa3HO
paboTaromux K JaHHOMY MOMEHTY HapaOOTKH:

i(ti )= ﬁl(t,) 1 110 hopMyIIe: /A’t(ti )= %

13. ITo gaHHBIM TAOIUIIBI ONIPEAEITUM CPEAHIO HApaboTKy 10 1-0ro oTKasa:



tep=%2-—— ,= MbIC.KM.
i=1 N0

rac x — 4Yrucjio MHTCPBAJIOB, ti - CCpCcarHa UHTCpBaJia, ni - BCC.

14. OnpenenuM XapakTepUCTHKN PACCEUBAHUS.
Cpennee apI/Iq)MeTHqGCKoe OTKJIOHEHHE PO

‘n = MbIC.KM .

p——Z‘t

15. Haiinem nucnepcuto Dno dbopmyre:

D——Z(t —tcp)

O i=1

16. Cpennee kBaaApaTUYHOE OTKIIOHEHUE O :

o= D= |

17. Koapdunuent Bapuaruu V = tz

18. TlocTpouM THCTOrpaMMy pacHpelelleHHs Yucia N, 4acTOCTH ()
wiotHoctu f(t) B 3aBucHMOCTH OT HapaboTku .

BbIBOJIBI:
1. OnpeneneHsl:

- 4acTOCTb &; ;

BEPOATHOCTH HacTyruieHus oTkaza F (t;);

BEPOSATHOCTH OE30TKa3HOH PabOTHI P(ti ) ;

IUTOTHOCTh BEPOSITHOCTH HACTYIUICHHUS oTKa3a f (ti );

WHTEHCUBHOCTH OTKA30B /I(ti );

CpelHssl HapaOoTKa J10 IEPBOro 0TKasa te.



Ta0mnuia 2.1

Omnpenensiemblii | O6o3HaueHNE u | Homepa uHTEpBaioB HapaOOTKH

napamerp (opmyubl pacuera 1 2 3 4 5 6 7 8

I'pannis
WHTEpBaa -
HapabOTKHU,THIC.K
M

3HaueHue
CCpCAMHBI ti
HHTEPBaAJa,
TBIC.KM

Ywucio
OTKa30B N
B UHTEPBAJIE
(Bec)

Haxkomniennoe i
YHCII0 OTKA30B re) = Z n;
)

Yucino
paboTocnoco0- N(t)=Ng—r(t)

HBIX OOBEKTOB K

momeHTy {;
YacTocThb N
w; = —L
NO
BepositHocTh
HACTYIUICHUS A r(ti)
OTKa3a F (ti) N
I\IO
BepositHocTh A N (ti)
0e30TKa3HOM P(ti) = N—
paboTHI 0
[lnoTtHOCTH
BEPOSTHOCTH A n,
HACTYIUICHUS f (ti) = Nt
OTKaza 0
HNHTEeHCUBHOCTH /i(t ) n
OTKa30B i/= Ng It

3Hauok YIOKa3bIBAET, YTO MOJCUMTAHHBIM PE3YIHTAT MOJNYYEH U3 CTATHCTHYECKOH 00paboTKH
OTIBITHBIX JIaHHBIX, T.€. U3 HAONI0JJeHUH 32 BBIOOPKO.

2 O1eHeHO paccenBaHUE Pe3yJIbTaTOB:

- Cp€OHUM KBaApaTHYHBIM OTKIOHCHHUEM O ,




- cpeaHuM apu(METHIECKUM OTKIOHEHUEM P ;

- nucnepcueit D;

- ko3¢ durmentTom Bapuanuu V .

3. TloctpoeHa rucCTOrpamMma pacmpeaeiieHdus 4Yucia -N, Y9acToCTH -@ |
IUTOTHOCTH OTKa30B - f B 3aBHCHMOCTH OT HapaOOTKH t.

4. [TommydeHHBIE  PE3yNbTaThl  CBHJETEILCTBYIOT O  HOPMAaJIbHOM

pacnpeiesieHuu CIIy4alHbIX BEJIMYUH.



IIpakTnuyeckas padora Ne3

Onpeoenenue cpoxa CayicoObl CONPANCEeHUs]

Ienp paboOTHI:

1. Onpenenuth U3HOC 3a BpeMsI HOpMaJIbHOM 3KCILTyaTaluu — Oo.

2. BIUMCINTBG NEPUOJ HOPMATIBHOM DKCILTyaTalMH - to.
3. Onpeaenuthb Nepuo NpupadoTKu — 1.
4. OnpenenuTb CPOK CIIyKObl conpsikeHus — t.

I/ICXOIIHBIe JIAHHEIC .
Smax =100arcnm, 8 =10mxcm, o =30°, t, = 0,021, .

Pemenne:
1. Tlo mogobuto puryp u3 NpsMOyrojibHOrO TPEYroJIbHUKA HalieM —52

02
o

t

0y =Omax — 01 0= MKM.
2. Bpruncium nepuoi HOpMajabHOM AKCIuTyaTtauui i, :
%
t,=—=,torma = muiC. KM.
tgo
3. Onpenenum nepuoa npupaboTku §; u3 ycioBus 3agauu:
4, =0,02t, , T.et= moic. KM
4. Torma Bechb CpPOK CHOYKObI CONPSOKEHUS HaWJIEeM KakK CyMMY II€pHOJIOB
npupadOTKU U HOPMAIBHOM SKCILTyaTaIUu:
t=t +t,; Te t= MuiC. KM
_y
| .
S 5
= I £
S il |
o]
4 5 t
Puc. 3.1. I'padpuk u3HOCa conpskeHUs
BriBOABI:
1. Onpenenen U3HOC 3a BpeMsi HOPMAIbHOM SKCILTyaTaluu — O MKM,
2. BeruucieH nepuo HOpMaiabHOU 3KCILTyaTauuu - tr = molC. KM,

3. OnpeneneH nepuoa npupadoTku — t; = mulcC. KM,
4. OnpeneneH CpoOK CIyKObI conpsikeHus — t = MblC.KM.

10



IIpakTuyeckas padora Ne 4.
Onpedenenue geposimuocmu 6e30MKA3HOU pabomul cucmemvl (pe3epsuposarue)

Ienp paboOTHI:

Onpenenuts BEPOATHOCTh O€30TKA3HOM pabOThI JJIsi CUCTEMbI, COCTOSLIEH
U3 OJHOTUIIHBIX 3JIEMEHTOB C PABHBIMH BEPOSTHOCTAMU O€30TKa3HOM paboThI,

IIpH MOCJICAOBATCIBHOM U MApAJICIIBHOM COCAMHCHUAX 3JICMCHTOB.

Mcxonuble nanubie (puc.4.1)

P; (t)
P, (0 P, (1) 3
1 2 P, (t)
4

Puc. 4.1. Cucrema >JIEMEHTOB.

Hana cucrema, cocrosiiasi u3 4-X 3JIEMEHTOB, BEPOATHOCTh OE€30TKa3HOM
paboThl KOTOPHIX paBHA:
R (t)=0,73; P,(t) =0,80; P;(t) =0,52; P,(t) =0,97.

OnpenenuTs BEPOSITHOCTh 0€30TKa3HOM pabOThl CUCTEMBI.

Pemienue:

1. Jlns mocnenoBaTelbHO COCAMHEHHBIX JJIEMEHTOB 1-2, BEpPOSTHOCTH
0e30TKa3HON pabOTH HaleM, KaK IPOU3BEJACHUE BEPOSTHOCTEH ITHX DJIEMEHTOB,
T.€.

PLo(t) = Ri(t) - Py(1); Pra(t)=

2. BepostHocTh  0€30TKa3HOW  pabOTBHl  DJIEMEHTOB, NapaJJICIBHO
COCIMHEHHBIX, 3-4 HalaeM 1o GpopMmyIie:

Py () =1-[1-R(1)]-[L- P, ()]; Ps.a®)=

3. BeposiTHOCTH 6€30TKa3HOM paObOTHI Bcell CUCTEMBI (BBIBO):

P4(t) =P (t) - Py_4(t); Pra(t)=

11



IIpakTuuyeckas padora Ne 5

Onpedenenue cpeonetl HaApabomxku 00 OMKA3a NPU U36ECHOLL

geposimuocmu 6e30mKa3Hou pabomai.

Ienp paboOTHI:

1 Haiitu cpeaHioro HapabOTKy 10 OTKaza tep;
2 Onpenenurs:
- IVIOTHOCTh BEPOSTHOCTH HACTYIUICHUS OTKa30B f (t) ;

- BEPOATHOCTh OTKa3a F(t);
- UHTEHCUBHOCTH [IOTOKA OTKA30B /1(t) :

- nucnepcuioD;
- CpeJlHee KBaJ[paTUYHOE OTKJIOHCHHUE O |
- ko3¢ dunueHT Bapuanuu V.

Ucxonubie  pannbie:t =10meic.km, P(¢) =0,95, moxkaszarenu  0€30TKa3HOCTH

MOAYUHAIOTCA 3KCIIOHCHIIUAJIbBHOMY 3aKOHY.

Penienue:

1. TTo hopmyne BeposiTHOCTH 0€30TKa3HOM PaOOTHI JJIs1 IKCIIOHEHIIUATBHOTO

3aKOHa

~t
P(t)=e",a cpeanss HapaObOTKa JI0 EPBOrO OTKA3a t., IV 5TOrO 3aKOHA paBHA

T.C.

t
t

Tt t
Torma /nP(t) =e tc”, cnegosarenpHo / P(t)=——, orcroga t, =————,
(t) P(t) * =" Imp(

cp

op= moic. KM.

2. OnpenenuM HHTEHCUBHOCTD 0TKa30B A(t) :

A(t) = ti’ T.e. A(10)=

cp

3. BeryuciauM MmIOTHOCTh BeposiTHOocTH oTkasa f (t):

f(t)y=1-e" mef(10)=

4. BeposTHOCTh HAaCTyIUIeHUs oTKaza F (t):
F(t)+P(t)=1 =>F(10)=

12



5. Hucnepcus D:
D= tfp — 110 ¢popMyIie ISl FKCIIOHEHIUATBHOTO 3aKOHA.

D= MbIC.KM.

6. CpenHee KkBapaTUYHOE OTHOIIECHUE O :

o= Dre. o=

7. Koo dumment Bapuanuu V:

V :i, T.e. V=
te,

BoIBOJIBI:
1 Haitnena cpeansisi HapaOoTKa 10 OTKaza tep;
2 OnpeneneHsl:
- IJIOTHOCTh BEPOSATHOCTH HACTYILJICHUS 0TKa30B f (t) X

- BEPOATHOCTH OTKa3a F(t);
- UHTEHCUBHOCTH [OTOKA OTKA30B /1(t) :

- nucniepcusiD;

- cpeiHee KBaJ[paTUYHOE OTKJIOHEHUE O |

- ko3¢ dunueHT Bapuauu V.

Pe3ynpTaThl  pacueToB  MOATBEPKIAIOT  COOTBETCTBUE
(9KCTIOHEHIIUAIbHOMY) 3aKOHY.

34 JaHHOMY

13



IIpakTuuyeckas padora Ne 6

Onpeoenenue eeposimuocmu 6e30mKa3HoU pabomuvl npu pacnpeoenrenuu OmKa3o8
1O HOPMANLHOMY 3aKoHy (3axkony Iaycca)

Ilenb paboOTHI:
Onpenenuts:

- BEPOSTHOCTE Ge30TKa3HOi paGoTsl P(t);

- IVIOTHOCTb BEPOSITHOCTH HACTYILJICHUS OTKa30B f (t) ;
- BEpOATHOCTh OTKaza F (t) ;
- THTEHCHUBHOCTD MTOTOKA OTKAa30B l(t) ,

- nucnepeuto D;
- ko3¢ dunreHT Bapuanuu V.

HcxoHble TaHHBIE: tcp = 200mobic.km, o = 40moic.km, t = 250moic.km .

Pemenne:
[ tcp
1. 3ameHUM NepeMEeHHYI0 BEIUUUHY B hopMyJax Jis HOPMaJIbHOTO
. [ tcp
3aKOHAa BEJIMUYUHON X, T.€. X = , TOTJ]a B HAIlIEM CITyYae:
o
X:

2. U3 rabmunel 2 npuioxkedus Hadgem sHaudenue Fy(X). ITo dopmyie
nepexoja oT HopMmupoBaHHOU GyHknuK Fy(X) k BeposTHOCTH OTKa3a F(1):

F(t) = Fo(X) = Fo[ (t-t,,)/ o], r.e. F(250)=F(1,25)=

3. Torna BeposiTHOCTH Oe30TKa3HOU paboTel P(t) onpenenum u3 Gopmyib:

P(t) + F(t) =L r.e P(t) =1- F(250) =

4. Tlo popmyse mepexoaa OT HEHTPUPOBAHHOM GYHKIMH @ (X) K HCXOTHOM
f(t):
ft)=p(x)/0o;
3naucHne GyHKIUE ¢(X)B Tab. 3 IPUITOKCHIS:
@(X) = (1, 25) = TOra

14



f (250) =

5. lHTeHCUBHOCTH 0TKa30B A (t):
f(t).

6. lucnepcusi paBHa KBaapaTy CPEOHETO KBAaJpPaTHUYHOIO OTKJIOHEHMS, T.€.

D=c?:

D= MulC. kM2,

7. Koadpunment Bapuanuu V .

V :z, T.e. V=
p

BrIBOJIBL:
OnpeneneHsr:

- BEPOATHOCTh 0€30TKa3HON PabOThI P(t);

- INIOTHOCTh BEPOSATHOCTH HACTYIUICHUS OTKa30B f (t) ;
- BEPOATHOCTH OTKa3za F (t) ;

- THTEHCHUBHOCTH TIOTOKA OTKA30B ﬂ(t) ,

- nucnepceuto D;

- ko3¢ dunueHT Bapuanun V.

[lonyyeHHble  pacyeTHbIE  BEJIMYMHBI  MOJITBEPKIAIOT
pacnpenenenus [TH 3akony ['aycca.

COOTBCTCTBHUC

15



IIpakTuuyeckas padora Ne7

Onpedenenue napabomku uzoenius no 3a0aHHOU 8ePOSIMHOCMU OMKA3A
(bezomkaznocmiu)

Ilenb paGoOTHI:
ITo 3atanHOM BEpOATHOCTH OTKa3a (0€30TKa3HOM pabOThl) HANTH:
- HapaOOTKY, COOTBETCTBYIOIIYIO 3a/JTaHHON BEPOSTHOCTH P(t);

- IUIOTHOCTb BEPOSITHOCTH HACTYIUICHUS OTKa30B f (t) ;
- BEpOSITHOCTh 0€30TKa3HOM paboThI P(t) (unm BepoSITHOCTD OTKaza F (t) )i

- MHTCHCHUBHOCTBH OTKAa30B ﬂ,(t),

- nucniepento D;
- k03 dunreHT Bapuanuu V.

HMcxoaHble JaHHBIC:

t,= 200moic.km , o = 40mwic.km. , F({t)=0,9

Penienue:

1. Hapabotka t, npu 3amanHoi BepositHocTH oTKasa F(t)onpenenseres no

dbopmyie:
tp :tcp +Up - O,

T/Ie HHIIEKC « P »O3HAYACT «BEPOSTHOCTB», a U - KBaHTHIIb, T.€. IPUMEHHUTEIBHO
K TEOpUH HAJACKHOCTH, ITO HApabOTKa, MPU KOTOPOH OydeT HMMETb MECTO

3a/TaHHAsT BEPOSTHOCTh OTKa3a (MIu 0€30TKa3HOU paboThI).

2. @ynkuun F(t)=F(t,) coorBeTcTBYET HOpMUpOBaHHAs QYHKIMS
F(X) =R U,),
npusToM t=t, n X=U,.
U3 tabnuupl 2 mpunoxenus Haidnem ksautwib U, =XmpuF(t)=0,9 (s

TabJuIEe HeOOXOAMMO OT 3aanHoi Fy(X) Haiith 3HaueHHME X):
x=U b= , Torma t, = MbIC. KM.

3. II1oTHOCTH BEPOSATHOCTH HACTyIUIEHHsS OTKa3oB f (1) mast HOpMambHOTO
3aKkoHa MO ¢GopMylle mepexoma OT LEHTpUpoBaHHON GyHKIUK @ (1)K HCXOTHOM

16



X
Oyner paBHa: f(t):M; 3HadeHne @(X) omnpenensercs W3 TaOJUIBI 3
o

IMPHIIOKCHU A

¢(1,282) = torma f(251,20) =

4. BeposiTHOCTh Oe30TKa3HOM padoThl P(t):

P(t)=1-F(t),r.e. P(251,2)=

f
5. MaTencuBHOCTD 0TKa30B: A(t) = % ,A(251,2) =
6. Hucnepcust D
D=c?te. D= mulc.KM2.

7. Koadpumment Bapuanuu V .

v=2_

t,

BbI1BOJBI:

[To 3a1aHHON BEPOATHOCTH OTKa3a OIPEICIICHBI:

- HapaOOTKa, COOTBETCTBYIOIIAs 3aJaHHON BEPOSTHOCTH P(t);
- IUIOTHOCTBH BEPOSATHOCTH HACTYILICHHS OTKa30B f (t) X

- BEPOATHOCTH 0€30TKa3HOM paboThI P(t);

- UHTEHCUBHOCTH OTKAa30B ﬂ(t);

- nucniepcusD;

- koo purmenT Bapuaruu V.
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IIpakTuyeckas padora Ne8

Onpedenenue gepossmuocmu 6e30mMKaA3HOU pabomvl Npu 3a0AHHOU HApabomke

Ienp paboTHI:

OnpenenuTs:

- BEPOATHOCTH 6e30TKa3HO# paGoTsl P(t);

- IUTOTHOCTB BEPOSTHOCTH HACTYILICHHs 0TKa30B f (t);
- BEpOATHOCTb OTKa3a F (t) ;

- IHTGHCHBHOCTB TI0TOKA 0TKa30B A(t);

- CpPEHIOI0 HapabOTKy JI0 MEPBOT0 0TKa3a iy,
- nucniepenio D;

- CpeJlHee KBaJ[paTUIHOE OTKIIOHCHHE O |

- k03 dunreHT Bapuanuu V.

HcxoaHble JaHHBIC:

HYTG:M O6pa6OTKI/I JaHHBIX 00 OoTKazax HU3OCJINS BBIAABJICHO, YTO PACIIpCIC-

JIEHHE 0TKa30B MPOUCXOIUT 10 3aKOHY Beiibyiuta ¢ mapameTpamu:
to -mapamerp macmraba ty =100mwic.km; b - mapamerp dopmbr D=2, mpu

3aanHoi HapaboTke t = 40mbic.xu

Pemenue:
1. Haiizmem BeposiTHOCTH Oe30TKa3HO# padoTel P(t)mo dopmysne mans 3akoHa
BeiiOymna:
-
P(t)=e ~ ,

riae € =2,718- ocHoBaHnue HATYypaIbHBIX JOrapu(MOB

P(40) =
2. BepositHocTh oTKaza F(t):
F(40)=1-P(40) =
3. TInotHOCTH BeposTHOCTH HacTymuieHus otkaza f(f) mo dopmyne mis

3akoHa BeitOynna paBHa:

18



t

bt &
f@)=—-(—)""-e ~ ; 1(40)=
(t) . (to) (40)
4. NuTeHcHBHOCTH 0TKa30B A(t) paBHa:

Mt):?-(tl)b—l Wi A(t):%,x(m):
0 0

5. Cpenmsisi HapaboTKa 10 mepBoro orkasa t, mo ¢opmyne 3akoHa

t, =1, -F(1+1) !
b

rae OykBa I B KONMMYECTBEHHBIX XapaKTEpUCTHKAaX 3aKoHa BeilOyia o6o3Havyaer
ramma QyHKUuMo ( Tabnuua 1 mpuoxkeHus ).

Beitbynna 6yner paBHa:

1
Jlnst yenouit Hameit 3agaun ['(X) =T'(1+ B) = TOT A

t,=

6. ucnepcus D mo popmyne miist 3akona BeiiOyiia paBHa:
2
D:tg{r(1+§j—{r(l+%ﬂ },T.@Dzi muic.KM2.

7. CpenHee KBagpaTHYHOE OTKIOHeHHE O =+/D:

O = muslC.KM.

o
8. Kondunment Bapuanun V =—:
cp

V =

9. BBIBOJIBI:
[Tomyuenublie pacyeTHbIC MapaMeTphl MNOATBEPXKAAIOT MPABUIBHOCTH
yTBepxKaeHus o pacnpeaencHuu [TH B coorBeTcTBUU ¢ 3akoHOM BetliOymia
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IpakTnueckas No9

IIpozno3zuposanue nadexcHocmu 3y04amvix Koiec agmomooueti

Ienp padoOTHI:

Onpenenuts:

- cpeiHee KBaJpaTUYHOE OTKIOHEHUE - SigL;
- KBaHTHWJIb HOPMAJILHOTO pacnpeenenus - Ur;

- BEPOSITHOCTh 0€30TKa3HOM pabOThI Ha pacueTHhIX npoberax - P(L p)

HMcxoaHble JaHHBIC:

Jnst pacyera 3yOyaThIX KOJE€C TPAHCMUCCHNA JIETKOBBIX aBTOMOOUIIEH

npuHsITO (cM. Tabmuiy 9.1):

Tabmuma 9.1
mF mH P P
OF OH 1 2 | S OR,e Slg e
0,08 9 0,12 3 0,9 0,84 0,15 0,075

[IpousBecT BEPOSATHOCTHYIO OLEHKY pe3yJibTaTa JAETEPMUHHPOBAHHOIO

pacuera.

HODHI{OK BBIINMOJIHCHHU A Da6OTI>I

OueHka pe3yibTaToOB JAETEPMUHUPOBAHHOIO pacueTra B BEPOSATHOCTHOM

aCTICKTE CBOJUTCS K ONPEICICHUIO BEPOSTHOCTH 0€30TKa3HO# pabotbl P(Lp) ms

MOJIYYEHHOI'0 IETEPMUHUPOBAHHOTO 3HAUeHUs pecypca Lp.

1. BepostHocts P(Lp)  ompenmensiercss 1o KBaHTWIO Up, KOTOPBIH

BBIUUCIISIOT MO OopMYyII€ :

20




U Plslg Riv Up,S
SIg L

Ig Ry

U, =

JJIA KOHTaKTHBIX U HaHpH)KCHI/Iﬁ 1/13r1/16a, COOTBCTCTBCHHO.

3nece Upjonpenensiercss BbIOOPOM MapaMeTpOB PACUETHOM  KPUBOM

yctanoctd, a Up, — BBIOOPOM IapaMeTPOB pacyeTHOTO HArPy304HOTO PEXKHIMA.

JUis  JIeTepMHUHUPOBAHHOIO pacyeTa IeJIeCO00pa3sHO MPUHMMATh IapaMeETphI
pacyeTHOM KpUBOH ycTanocTu, ucxons u3z BepositHoctd Pr = 0,9, uro maerlp; = -
1,282, a mnapameTpsl pacyeTHOTO HArpy304HOr0 pekHMa, — HCXOAsd U3

BeposiTHOCTH P~ 0,84, uto maet Upy = 1

2. OnpenensieM 1o hopmysiaM :

SIg Reiy Ig e-mk - 19|: - IIUKJIOCTOMKOCTD 10 HAIpPsOHKEHUSIM HU3ruoa,

S

9 Rejiy = :

Slg Rutim Ig e-mH - l9|-| - HUKJIOCTOMKOCTH MO KOHTAKTHBIM HAIPSIAKECHUSAM

l9Ry jim =

_ 2 2
3. Tlo popmyne Slg L — \/ SIg Riim + SIg R, OIpeaensieMCpeIHeKBaApaTuy-

HOC OTKJIIOHCHHC HHKJ’IOCTOﬁKOCTH JJIsL U3TMOHBIX M KOHTAKTHBIX HaHp}DI(CHI/H\('I,

COOTBCTCTBCHHO:

S

lgLE =

S

gLy =

21



4. PaccunThiBacM KBaHTHIU JJIIA M3rHOHBIX M KOHTAKTHBIX H&Hpﬂ)KCHHiI,

COOTBCTCTBCHHO.:
. U PlSIg Riy U PZSIg R,
b =
SIg L
U, =
U, =

5. Ilo IMOJIYYCHHBIM 3HAYCHHAM, HAXOIUM II0 Ta6n1/1ue 4 IMPUITIOKCHUA

BEPOSATHOCTH Oe30TKa3HoM padoTsl P(Lp).

P(LrF) =

P (Lpn) =

6. BEIBOBL.

BepositHocTh  6€30TKa3HOM paboOThl 3y04aThIX KOJEC Ha pacyeTHBIX
pexxumax mpodera Lpr ,Lpy , TMOJy4EeHHBIX B JIETEPMUHUPOBAHHOM pacuerte,

COCTAaBJIACT

P (Lpr) =P (Lpn) =
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INPUJIOKEHUE

Tabnuna 1
3nauenusa ramma-pysakuun I'(x)

X I'(x) X I'x) X I'(x) X I'(x)
1,00 1,0000 1,25 0,9064 | 1,50 0,8862 1,75 0,9191
1,01 | 0,9943 1,26 0,9044 | 151 0,8866 1,76 0,9214
1,02 | 0,9888 1,27 0,9025 1,52 0,8870 1,77 0,9238
1,03 | 0,9835 1,28 0,9007 1,53 0,8876 1,78 0,9262
1,04 | 0,9784 1,29 0,8990 1,54 0,8882 1,79 0,9288
1,05 | 0,9735 1,30 0,8975 1,55 0,8889 1,80 0,9314
1,06 | 0,9687 1,31 0,8960 1,56 ,0,8896 1,81 0,9341
1,07 | 0,9642 1,32 0,8946 1,57 0,8905 1,82 0,9368
1,08 | 0,9597 1,33 0,8934 | 1,58 0,8914 1,83 0,9397
1,09 | 0,9555 1,34 | 0,8922 1,59 0,8924 1,84 0,9426
1,10 | 0,9514 1,35 0,8912 1,60 0,8935 1,85 0,9456
1,11 | 0,9474 1,36 0,8902 1,61 0,8947 1,86 0,9487
1,12 | 0,9436 1,37 0,8893 1,62 0,8959 1,87 0,9518
1,13 | 0,9399 1,38 0,8885 1,63 0,8972 1,88 0,9551
1,14 | 0,9364 1,39 0,8879 1,64 0,8986 1,89 0,9584
1,15 | 0,9330 1,40 0,8873 1,65 0,9C01 1,90 0,9618
1,16 | 0,9298 1,41 0,8868 1,66 0,9017 1,91 0,9652
1,17 | 0,9367 1,42 0,8864 | 1,67 0,9033 1,92 0,9688
1,18 | 0,9237 1:43 0,8860 1,68 0,9050 1,93 0,9724
1,19 | 0,9209 1,44 | 0,8858 1,69 0,9068 1,94 0,9761
1,20 | 0,9182 1,45 0,8857 1,70 0,9086 1,95 0,9799
1,21 | 0,9156 1,46 0,8856 1,71 0,9106 1,96 0,9837
1,22 | 0,9131 1,47 0,8856 1,72 0,9126 1,97 0,9877
1,23 | 0,9108 1,48 0,8857 1,73 0,9147 1,98 0,9917
1,24 | 0,9085 1,49 0,8859 1,74 0,9168 1,99 0,9958
0,6 1,7725 2,5 1,3294 4,5 11,632 6,5 287,88

1 1 3 2 5 24 7 720
1,5 0,8862 3,5 3,3233 5,5 52,342 7,5 1871,2

2 1 4 6 6 120 8 5040
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TabOnura 2

1 7 —X22
3uauenue Qpynkumn Fy(X) @_’Le dx
X 0 I 2 3 4 5 6 7 8 9
0,0 |0, 5000 | 5040 | 5080 | 5120 | 5160 | 5199 | 5239 | 5279 | 5319 | 5359
0,1 |0, 5398 | 5438 | 5478 | 5517 | 5557 | 5596 | 5636 | 5675 | 5714 | 5753
0,2 |0, 5793 | 5832 | 5871 | 5910 | 5948 | 5987 | 6026 | 6064 | 6103 | 6141
0,3 |0, 6179 | 6217 | 6255 | 6293 | 6331 | 6368 | 6406 | 6443 | 6480 | 6517
0,4 |0, 6551 | 6594 | 6628 | 6664 | 6700 | 6736 | 6772 | 6808 | 6844 | 6879
0,5 |0, 6915 | 6950 | 6985 | 7019 | 7054 | 7088 | 7123 | 7157 | 7190 | 7224
0,6 |0, 7257 | 7291 | 7321 | 7357 | 7389 | 7422 | 7454 | 7486 | 7517 | 7549
0,7 |0, 7580 | 7611 | 7642 | 7673 | 7704 | 7734 | 7764 | 7794 | 7823 | 7852
0,8 |0, 7881 | 7910 | 7939 | 7967 | 7995 | 8023 | 8051 | 8078 | 8106 | 8133
0,9 |0, 8159 | 8186 | 8212 | 8238 | 8264 | 8289 | 8315 | 8340 | 8365 | 8389
1,0 |0, 8413 | 8438 | 8461 | 8485 | 8508 | 8531 | 8554 | 8577 | 8599 | 8621
1,1 |0, 8643 | 8665 | 8686 | 8708 | 8729 | 8749 | 8770 | 8790 | 8810 | 8830
1,2 |0, 8849 | 8869 | 8888 | 8907 | 8925 | 8944 | 8962 | 8980 | 8997 | 9015
1,3 |0,9 |0320 | 0490 | 0658 | 0824 | 0988 | 1149 | 1308 | 1466 | 1621 | 1774
1,4 10,9 |1924 | 2073 | 2220 | 2364 | 2507 | 2647 | 2785 | 2922 | 3056 | 3189
1,5 0,9 |3319 | 3448 | 3574 | 3699 | 3822 | 3943 | 4062 | 4179 | 4295 | 4408
1,6 10,9 |4520 | 4630 | 4738 | 4855 | 4950 | 5053 | 5154 | 5254 | 5352 | 5449
1.7 10,9 | 5543 | 5637 | 5728 | 5818 | 5907 | 5994 | 6080 | 6164 | 6246 | 6327
1,8 10,9 |6407 | 6485 | 6562 | 6637 | 6712 | 6784 | 6856 | 6926 | 6995 | 7062
1,9 |0,9 |7128 | 7193 | 7257 | 7320 | 7381 | 7441 | 7500 | 7588 | 7615 | 7670
2,0 10,9 | 7725|7778 | 7831 | 7882 | 7932 | 7982 | 8030 | 8077 | 8124 |8169-
2,1 10,9 |8214 | 8257 | 8300 | 8341 | 8382 | 8422 | 8461 | 8500 | 8537 | 8574
2,2 10,9 | 8610 | 8645 | 8679 | 8713 | 8745 | 8778 | 8809 | 8840 | 8870 | 8899
2,3 10,9 |8928 | 8956 | 8983 | 9010 | 9036 | 9061 | 9086 | 9111 | 9134 | 9158
2,4 10,99 | 1802 | 2024 | 2240 | 2451 | 2656 | 2857 | 3053 | 3244 | 3431 | 3613
2,5 10,99 | 3790 | 3963 | 4132 | 4297 | 4457 | 4614 | 4766 | 4915 | 5060 | 5201
2,6 10,99 | 5339 | 5473 | 5603 | 5731 | 5855 | 5975 | 6093 | 6207 | 6310 | 6427
2,7 10,99 | 6533 | 6636 | 6736 | 6833 | 6928 | 7020 | 7110 | 7197 | 7282 | 7365
2,8 10,99 | 7445 | 7523 | 7509 | 7673 | 7774 | 7814 | 7882 | 7948 | 8012 | 8074
2,9 10,99 | 8134 | 8193 | 8250 | 8305 | 8359 | 8411 | 8462 | 8511 | 8559 | 8605
3,0 10,99 | 8650 | 8694 | 8736 | 8777 | 8817 | 8856 | 8893 | 8930 | 8965 | 8999
3,1 [0,9° | 0324 | 0646 | 0957 | 1260 | 1553 | 1836 | 2112 | 2378 | 2636 | 2886



[Tponomkenue Tabdi. 2

X 0 | 2 | 3| 4] 5 | 6 7 | 8 | 9
32 |0,9° | 3129] 3363 3590 3810 4022 4230 4429 4623 4810] 4991
3,3 |0.9° | 5166| 5335 5499| 5658 5811 5959 6103| 6242| 6376 6505
34 |0,9° | 6631| 6752| 6869 6982 7091 7197| 7299 7398| 7493| 7585
35 |0,9° | 7674| 7760| 7842 7922| 7999| 8074 8146 8215| 8282| 8347
3.6 |0,9° | 8409| 8469| 8527| 8583 8637| 8689| 8739| 8787| 8834 8879
3,7 |0,9° | 8922 8964 9004| 9043| 9080| 9116 9150| 1849| 9216| 9247
38 (0,9 | 2765| 3052 3327| 3593| 3848 4094| 4331 4558 4777| 4988
3,9 (0,9 | 5190 5385 5573| 5753| 5926/ 6092| 6252| 6406| 6554/ 6696
40 (0,9 | 6833 6964| 7090| 7211| 7327| 7439 7546 7649| 7748 7843
4.1 (0,9 | 7934| 8022 8106 8186 8264 8338 8409| 8477| 8542| 8606
42 (0,9 | 8665 8723 8778 8832 8882| 8931| 8978| 9023| 9066| 9107
43 (0,9° | 1460| 1837| 2198| 2544 2876 3193| 3497| 3788 4066| 4332
44 (0,95 | 4588| 4832 5065 5288 5502| 5706| 5902| 6089| '6268| 6439
45 (0,95 | 6602| 6759 6908| 7051 7187| 7318| 7442| 7561 7675 7784
46 (0,9° | 7888 7987| 8081| 8172 8258 8340| 8419 8494 8566| 8634
47 (0,9° | 8699| 8761| 8821 8877| 8931 8983| 9032| 9079| 9124 9166
48 (0,96 | 2067| 2454 2882 3173| 3508 3827| 4131| 4420| 4696 4958
4,9 (0,9 | 5208| 5446 5673| 5888 6094| 6289 6475 6652| 6821 6981
50 (0,96 | 7134| 7278| 7416| 7548| 7672| 7791 7904 8011 8113| 8210
51 |0,9° | 8302| 8389| 8472| 8551| 8626| 8698| 8765 8830| 8891 8949
52 (0,97 | 004| 056 105| 152| 197| 240/ 280| 318/ 354/ 388
53 (0,97 | 421| 452| 481 509| 539| 560/ 584 606/ 628 648
54 (0,97 | 667| 685 702| 718 734 748/ 762| 775| 787| 799
55 (0,97 | 810] 821| 831| 840| 849] 857| 865/ 873| 880 866
56 (0,97 | 893| 899 906| 910| 915| 920| 924| 929| 933] 936
57 (0,98 40| 44| 47| 50 53| 55| 58 60| 63| 65
58 (0,98 67| 69| 71| 72| 74/ 75| 77| 78 79 81
59 (0,98 82| 83 84 85 86 87| 87 88 89 90
6,0 |0,98 90 S [ I | O




X

2

Tabmuna 3

——— @ 2
3Hauenue QpyHKUMH @(X) \/Ze
X 0 I 2 3 4 5 6 7 8 9
0,0 |0, 3989 | 3989 | 3988 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 |3973
0,1 |0, 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 3918
0,2 |0, 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 |3825
0,3 |0, 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3725 | 3712 | 3697
0,4 |0, 3683 | 3668 | 3653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 |0, 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 |0, 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 |3144
0,7 1|0, 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 |2920
0,8 |0, 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 |2685
0.9 |0, 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 |2444
1,0 |0, 2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 |2203
1,1 |0, 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 |1965
1,2 |0, 1942 | 1919 | 1895 | 1872 | 1849 | 1826 |'1804| 1781 | 1758 | 1736
1,3 |0, 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
1,4 |0, 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,5 |0, 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
1,6 |0, 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,7 {0,0 9405 | 9246 | 9089 | 8933 | 8780 | 8628 | 8478 | 8329 | 8183 |8038
1,8 (0,0 7895 | 7754 | 7614 | 7477 | 7341 | 7206 | 7074 | 6943 | 6814 | 6687
1,9 (0,0 6562 | 6438 | 6316 | 6195 | 6077 | 5959 | 5844 | 5730 | 5618 |5508
2,0 0,0 | 5399 | 5292 | 5186 | 5082 | 4980 | 4879 | 4780 | 4682 | 4586 |4491
2,1 10,0 | 4398 | 4307 | 4217 | 4128 | 4041 | 3955 | 3871 | 3788 | 3706 |3626
2.2 10,0 | 3547 | 3470 | 3394 | 3319 | 3246 | 3174 | 3103 | 3034 | 2965 |2898
2,3 10,0 2833 | 2768 | 2705 | 2643 | 2582 | 2522 | 2463 | 2406 | 2349 | 2294
2,4 10,0 2239 | 2186 | 2134 | 2083 | 2033 | 1984 | 1936 | 1888 | 1842 | 1797
2,5 10,0 1753 | 1709 | 1667 | 1625 | 1585 | 1545 | 1506 | 1468 | 1431 | 1394
2,6 10,0 1358 | 1324 | 1289 | 1256 | 1223 | 1191 | 1160 | 1130 | 1100 | 1071
2,7 10,0 1042 | 1014 | 0987 | 0961 | 0935 | 0909 | 0885 | 0861 | 0837 | 0814
2,8 10,00 | 7915 | 7696 | 7483 | 7274 | 7071 | 6873 | 6679 | 6491 | 6307 |6127
2,9 10,00 | 5952 | 5782 | 5616 | 5454 | 5296 | 5143 | 4993 | 4847 | 4705 |4567
3,0 0,00 | 4432 | 4301 | 4173, | 4049 | 3928 | 3810 | 3695 | 3584 | 3475 | 3370
3, 10,00 | 4432 | 3267 | 2384 | 1723 | 1232 | 0873 | 0612 | 0425 | 0292 {0199



KBaHTHJIH HOpMaJILHOIO paclipelelieH s

Ta@mua 4

- eeva—cmr—a—aa —

iI Yp P Up p Up p

| 0,00 0,5 0,37 0,6443 0,74 0,7703

L0001 0,504 0,38 10,6480 0,75 0,7734

\ 0,02 0,508 0,39 0,6517 0,76 0,7764

L 0,03 0,512 040 0,6554 0,77 0,7794
0,04 0,516 0,41 0,6591 0,78 0,7823
0,05 0,5199 0,42 0,6628 0,79 0,7852
0,06 0,5239 0,43 0,6664 0,80 0,7881
0,07 0,5279 0,44 0,6700 0,81 0,7910
0,08 0,5319 0,45 0,6736 0,82 0,7939
0,09 0,5359 0,46 0,6772 0,83 0,7967
0,10 0,5398 0,47 0,6808 0,84 0,7995
0,11 0,5438 0,48 0,6844 0,85 0,8023
0,12 0,5478 0,49 0,6879 0,86 0,8051
0,13 0,5517 0,50 0,6915 0,87 0,078
0,14 0,5557 0,51 0,6950 0,88 0,8106
0,15 0,5596 0,52 0,6985 0,89 0,8133
0,16 0,5636 0,53 0,7019 0,90 0,8159
0,17 0,5675 0,54 0,7054 0,91 0,8186
0,18 0,5714 0,55 0,7088 0,92 0,8222
0,19 0,5753 0,56 0,7123 0,93 0,8238
0,20 0,5793 0,57 0,7157 0,94 0,8264
0,21 0,5632 0,58 0,7190 0,95 0,8288
0,22 0,5871 0,59 0,7224 0,96 0,8315
0,23 0,5910 0,60 0,7257 0,97 0,8340
0,24 0,5948 0,61 0,7290 0,98 0,8365
0,25 0,5987 0,62 0,7324 0,99 0,8389
0,26 0,6026 0,63 0,7357 1,00 0,8413
0,27 0,6064 0,64 0,7389 1,01 0,8437
0,28 0,6103 0,65 0,7422 1,02 0,8461
0,29 0,6141 0,66 0,7454 1,03 0,8485
0,30 0,6179 0,67 0,7486 1,04 0,8508
0,31 0,6217 0,68 0,7517 1,05 0,8531
0,32 0,6255 0,69 0,7549 1,06 0,8554
0,33 0,6293 0,70 0,7580 1,07 0,8577
0,34 0,6331 0,71 0,7611 1,08 0,8599
0,35 0,6368 0,72 0,7642 1,09 0,8621
0,36 0,6406 0,73 0,7673




[Tponomkenue TabnuIs! 4

U p P U P P U P p
1,10 0,8643 1,47 0,9292 1,84 0,9671
L11 0,8665 1,48 0,9306 1,85 - 0,9678
1,12 0,8686 1,49 09319 1,86 0,9686
1,13 0,8708 1,50 0,9332 1,87 0,9693
1,14 0,8729 1,51 0,9345 1,88 0,9699
1,15 0,8749 1,52 0,9357 1,89 0,9706
1,16 0,8770 1,53 0,9370 - 1,90 0,9713
1,17 0,8790 1,54 0,9382 1,91 0,9719
1,18 0,8810 1,55 0,9394 1,92 0,9726
- L19 0,8830 1,56 - 0,9400 1,93 0,9732
* 1,20 0,8849 1,57 - 10,9418 1,94 0,9738
1,21 0,8869 1,58 0,9429 - 1,95 0,9744
1,22 0,8888 1,59 0,9441 1,96 0,9750
1,23 0,8907 1,60 10,9452 1,97 0,9756
1,24 0,8925 1,61 0,9463 1,98 0,9761
1,25 0,8944 1,62 0,9474 1,99 0,9767
1,26 0,8962 1,63 0,9484 2,00 0,9772
1,27 0,8960 1,64 ‘ 0,9495 2,10 0,9821
1,28 0,8997 1,65 0,9505 2,20 0,9861
1,29 0,9015 1,66 0,9515 2,30 0,9893
1,30 0,9032 1,67 0,9525 2,40 0,9918
1,31 0,9049 1,68 10,9535 2,50 0,9938
1,32 0,9066 1,69 0,9545 2,60 0,9953
1,33 0,9082 1,70 0,9554 2,70 0,9965
1,34 0,9099 1,71 0,9564 2,80 0,9974
1,35 09115 1,72 0,9573 2,90 0,9981
1,36 0,9131 1,73 . 0,9582 3,00 0,9986
1,37 0,9147 1,74 0,9571 3,10 0,9990
1,38 0,9162 1,75 0,9599 3,20 0,9993
1,39 0,9177 1,76 0,9608 3,30 10,9995
1,40 0,9192 1,77 0,9616 3,40 0,9997
1,41 0,9207 1,78 0,9625 3,50 0,9998
1,42 0,92222 1,79 0,9633 3,60 0,9999
1,43 0,9236 - 1,80 0,9641 3,70 0,9999
1,44 0,9251 1,81 0,9649 3,80 0,9999
1,45 0,9265 1,82 0,9656 3,90 )
- 1,46 0,9279 1,83 0,9664




BapuanTsl 3axanui

IIpakTuyeckas padora Nel

Pacuem nnomunocmu 6EPOAMHOCMU HACMYNIEHUA OmMKA3a 8 3asucumocmu om Hapa60ml<u

Bapuanr 1
60 97 105 |118

66 90 83 127

130 |59 61 93
Bapuanr 2
50 97 110 |118

66 75 83 150
120 |40 68 93

Bapuanr 3
90 97 105 |118

66 75 83 127

148 |22 68 93
Bapuanrt 4
50 97 128 | 144

66 77 83 127
120 |59 88 93

Bapuant 5
50 97 90 118

88 75 83 134
110 |59 45 93




IIpakTnueckass paodora Ne 2

Onpedenenue 6eposmuocmu 06e30MKA3HOU pabomvl HEBOCCMAHABIUBAEMBIX U30eUl U
OYEHKA pacceusanus pe3yibmamos pacdema.
Hcxonaple faHHbIe:

BapuaHTNel | Np=105, &min=8 TbIC.KM, tmax=120 TbIC.KM

BapunaHTNe2 | Np=105, tmnin=9 TbIC.KM, tmax=125TbIC.KM

BapuaHTNe3 | Np=105, tnin=10TbIC.KM, tmax=130 TbIC.KM

BapunaHTNe4 | Np=105, tmin=11 TbIC.KM, tmax=140 TbIiC.KM

BapunaHTNeS | Np=105, tmin=12 TbIC.KM, tmax=150 TbiC.KM

IIpakTnyeckas padora Ne3

Onpeodenenue cpoxa CayicoObl CONPANCEeHUs]

BapwantNel | 5 =150mkwm, &; =10mxm, o =60°, t; = 0,02t,.

BapuantNe2 | § . =120mxn, & =5min, o =30°, t, =0,02t,.

BapuantNe3 | 5 =140mwn, & =10mrm, o =60°, t, =0,02t,.

BapuantNed | 5 =160mwn, & =5min, o =30°, t, =0,02t,.

BapuaHtNe5 | 5 =130mwn, & =10mrm, o =60°, t, =0,02t,.

IIpakTuueckas padora Ne 4.

Onpeoenenue geposimHocmu 6e30mKaA3HoOU pabomvl cucmemul (pezepsuposanie)
Jlana cuctema, cocrosmiasi u3 4-X IJIEMEHTOB, BEPOATHOCTh O€30TKa3HOW paboThI
KOTOPBIX paBHA:

BapuantNel | B (t)=0,75; P,(t) = 0,82; Py(t) = 0,60; P,(t) = 0,97.

BapuanTNe2 | P(t)=0,73; P,(t) = 0,84; P;(t) = 0,52; P,(t) = 0,99.

BapuantNe3 | PB,(t)=0,78; P,(t) = 0,80; Py(t) = 0,59; P,(t) =0,98.

BapuanTNe4 | P(t) =0,73; P,(t) = 0,85; P;(t) = 0,52; P,(t) = 0,96.

BapuantNes | P (t)=0,82; P,(t) = 0,80; Py(t) = 0,55; P,(t) =0,95.




IIpakTuyeckas padora Ne 5

Onpedenenue cpeonell Hapabomku 00 OMKA3a NPU U36ECMHOLL 8EPOSMHOCIU
be3omkazHol pabombi.
HcxonHple TaHHBIE:

BapuaHtNel | t =10mwic.km, P(t) =0,98, nokasatenun 6e3otkasHocTH
NOAUYMHAIOTCA SKCMOHEHLMANbHOMY 3aKOHY.

BapuaHtNe2 | t =10mwic.km, P(t) =0,95, nokasatenun 6e3otkasHocTH
NOAUYMHAIOTCA SKCMNOHEHLMNANbHOMY 3aKOHY.

BapuaHTtNe3 | t = 20muic.xm, P(t) =0,95, nokasatenn 6e3oTkazHoCTH
NOAYMHAIOTCA SKCNOHEHLMANbHOMY 3aKOHY.

BapuaHTtNe4 | t =15mwic.km, P(t) = 0,92, nokasaTtenn 6e30TKasHOCTH
NOAYMHAIOTCA SKCNOHEHLMANbHOMY 3aKOHY.

BapuaHTtNe5 | t =20muic.xm, P(t) =0,90, nokasaTtenn 6e3oTkasHocTH

NOAYNHAKOTCA SKCNOHEHUMA/IbHOMY 3aKOHY.

IIpakTuuyeckas padora Ne 6

Onpeoenenue 6epoamuocmu 0Oe30MKA3HOU pabomvl Npu pacnpeoesenHuu O0mKa3o08 Ho
HOpMAbHOMY 3aKOHY (3akoHy I aycca)

HcxoaHble JaHHBIE:

BapuaHtNel |t = 200muic.km, o =40mwic.km., t, = 200moic.km .

BapuantNe2 | t.,, =200meickm, o =20mbickm., 4= 250muic.km .

BapnaHTN23 t,= 300mobic.km, o =40mwic.xm., t, = 200muic.km .

BapnanTNe4 | t,, = 100mwic.km, o =20mvic.xm., t, = 250muic.km .

BapnaHTNe5 | t,, = 400muic.km, o =20moic.xm., t; = 200muic.km .




IIpakTyeckas padora Ne7

Onpedenenue napabomku uzoeaius no 3a0aHHOU 8ePOSIMHOCMU OMKA3a (0e30MmKa3HOCmU)
HcxonHblie TaHHBIE:

t,, =200meoicam, o =40mpic.km., F(t)=0,9

BapuantNel | t, =200mebickm, o =40meic.km., F(t)=0,9

BapuaHtNoe2 | t., =200mobickm, o =20meic.km., F(t)=0,9

BapuantNe3 |t =300moiciom, o =40meic.iom., F(t)=0,9

BapuantNed | t,, =100meickn, o =20meic.km., F(t)=0,9

BapuantNeS |t =400meickm, o =20meicikm.,  F()=0,9

IIpakTuyeckas padora Ne8

Onpedenerue gepossmuocmu 6e30MKA3HOU pabomul Npu 3a0aHHOU Hapabomke

HMcxoaHble JaHHBIC:

HYTGM O6pa6OTKI/I JaHHBIX 00 OTKazax N3OSN BBISABJICHO, YTO pPACHPCAC-JICHHUC

OTKa30B MPOUCXOIUT IO 3aKOHY Belbyiia ¢ napamerpamu:

BapuaHTtNel | 4 -napametp macwraba {; =100muic.xm; b - napamerp dopmbl 0 =2, npu
3aganHoit Hapabotke t = 40mbic.km

BapraHTNe2 to -napameTp macwTaba tO =90mwic.km ; b - napametp dopmbl b= 2, npu
3agaHHoi Hapabotke Tt = 20mbic.km

BapuaHTtNe3 | 4 -napametp macwraba {; =150muic.xm; b - napamerp dopmbl 0 =2, npu
3agaHHoit HapaboTke t = 40mbic.km

BapuaHtNe4 | 4 -napametp macwraba {; =100muic.xm; b - napamerp dopmbl D=2, npu
3agaHHoit HapaboTke T = 20mbic.km

BapuaHTNOS | 4 -napametp macwraba ty = 80mwic.km; b - napamerp dopmbl D=2, npu
3agaHHoit HapaboTke T = 20mbic.km




IpakTnueckas No9

IIpocno3zuposanue nadexcHocmu 3y04amvix Koiec agmomooueti

Mcxonaple fadHbIe:

Jlns pacdeTa 3yO04aThIX KOJIEC TPAHCMHUCCUM JIETKOBBIX aBTOMOOWJIEH MPUHSITO (CM.

Tabnuiry 9.1):

Tabmaunma 9.1
mk mH | P P
Bapuanm| 9F OH 1 2 o Ree Slg e
No
1 0,08 9 0,12 3 09 | 0,84 0,15 0,075
2 0,09 8 0,12 3 09 | 0,85 0,15 0,075
3 0,10 7 0,12 3 09 | 0,86 0,15 0,075
4 0,10 9 0,12 3 09 | 0,84 0,15 0,075
5 0,07 8 0,12 3 09 | 0,85 0,15 0,075
6 0,08 7 0,12 3 09 | 0,86 0,15 0,075




