IIpakTuyna podora Ne 2
BU3HAYEHHS KIJIbKICHUX TTOKA3HUKIB HAIIMHOCTI HE
PE3EPBOBAHIX HE BIZITHOBJIIOBAHMX EJIEMEHTIB I10
CTATUCTUYHUM JAHUM ITPO BIIMOBH BNPOBIB

Teopernuni BinomocTi

Bumnumemo ¢opMynu, Mo SKMX BU3HAYATHCS KUIBKICHI XapaKTEPUCTUKH
HaAJIHHOCTI BUPOOY

p(t) = exp[—f y()dt=1 —J- f(t)dt

(2.1)
q(® =1-p(® 2.2)
o < 990 _ _da® |
T ode T dt (2.3)
_ (D)
YO = =) (2.4)
m, = J-Ip(t]dt (2.5)

ne p(t) — BiporigHicTh 0€3BIAMOBHOI poOOTH BHpPOOY Ha iHTEepBai vacy Bia 0
mot,

q(t) — BiporigHicTh BiIMOBH BUPOOY Ha iHTepBaiti yacy Bia 0 1o t;

f() — wyactora BimMOB BHPOOY a0O0 IIUIBHICTH BIPOTIIHOCTI Yacy
0e3B1IMOBHOI po0O0TH BUpOOy T;

v(t) — IHTEHCUBHICTH B1IMOB BUPOOY;

M; — cepeHiil yac 6e3B1iIMOBHOI poOOTH BUPOOY.

®opmymu (2.1) - (2.5) 1 eKCOHEHITIAIEHOTO 3aKOHY PO3MOALTY  Yacy
0€3B1IMOBHOI pOOOTH BUPOOY HaOEpyTh BUTIISAY

p() =e™" (2.6)
q)=1-e™
(2.7)
f)=y-e™ (2.8)
y-e vt
y(t) = peail (2.9)

®dopmynn (2.1) - (2.5) a5t eKCMIOHEHIIIAIBHOTO — 3aKOHY — PO3MOJUTY  Yacy
0€3B1IMOBHOI pOOOTH BUPOOY HAOEpyTh BUIIISAY



ft—m

p(t) = 0.5 — d(U) U=—o (2.10)
1 u U2

= - 3 2.11

q(®) = 05 + (V) o(U) mj ¥ au (2.12)

) LY 2.12

f((t))— - @(U) e U (2.12)
_o(U _ 1

v(©) = o 05— o (2.13)

ne ¢(U) — dynkuis Jlamiaca, 1o Ma€e BIaCTHBOCTI

(2.15)

@) = 0
d(-U) = —D(U) (2.16)
®() = 0,5 (2.17)

3navyenns Qynkuii ¢(U) Jlamraca npuseneni B gogatky I1. 7.13 [1].
3naueHHs QyHKUIi mpuBeneHi B gogatky I1. 7.17 [1].

TyT m{— cepeiHe 3HaU€HHSI BUMAIKOBOI BEJIMYUHU T,

02 — ucrepcis BUMaaKoBO1 BeIuuuHu T; T — yac 6e3BIIMOBHOI poOOTH;
t ®opmymu (2.1) — (2.5) ms 3axkony posmoziny BeliOymia yacy 6e3BiIMOBHOT
poboTH BUpOOY Ma€ BUTJISA

J— (2.18)
p(t) =e (2.19)

q(t) =1 — e

f(t) = akt“~* - p(t) (2.20)

ot
ak

ne a, K — mapamerpu 3akoHy po3mnoaiay BeiOysia.

I'(x) — ramma—(yHKIIis, 3HAYCHHS K0T npuBeaeHi B noaatky I1. 7.18 [1].

®opmynu (2.1) — (2.5) mns 3akoHy posmnoainy Penes dacy 0e3BiIMOBHOI
po6oTH BUpOOY Ma€ BUTJIS



(O = i exp (_ tz.) (2.21)

207 207
t* (2.22)
t)=—= '
y(D) 202
m(t) = o, Jg (2.23)

e Oy — Mipa pO3MOJUTy BUNAIKOBOI BeMMUMHM [; T — yac O€3BIIMOBHOI
po0oTHu BUpOOY.

3aBaanus
1. Yac poboTH e1eMeHTy MOBHICTIO MIANOPSAAKOBAHUI €KCIEPUMEHTAIBHOMY
3aKOHY PO3MOJLTY 3 MapameTpoM vy (Tadm.2.1).
HeoOximHO BUUUCIUTH KiIbKICHI XapaKTEPUCTHKK HaIiiHOCTI eaemenTy P(t),
q(t), f(m), m;, t=1000 uac.

Tabn.3.1
Bapiant | 1 2 3 4 5 6 7 8 9 10
Y 1 11112 |13 |14 |15 |16 | 1,7 | 18 | 19
BapianT | 11 12 13 14 15 16 17 18 19 20
Y 2 21 | 22 | 23 | 24 | 25 |26 | 27| 28 | 29
Bapianr | 21 22 23 24 25 26 27 28 29 30
Y 3 31132 |33 ]34 |35 |36 ] 37 ] 38| 39

2. Yac poboTH eneMeHTy MOBHICTIO MIAMOPSAAKOBAHUN HOPMAIBHOMY 3aKOHY
3 napamerpaMu mt ot (Tabm.2.2). HeoOXimHO BMYMCIMTH  KUIBKICHI

XapakTepucTHKH HaaidHocTI p(t), y (t), f{m), m¢, mis t = 1000 roxuH.



Tabn.2.2

Bapiant | 1 2 3 4 5 6 7 8 9 10
m¢, | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 6000 | 7000 |8000 | 9000
ot 1000 | 1000 | 1000 | 1000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000

Bapianr | 11 12 | 13 14 15 | 16 17 18 19 20
my 5000 | 6500 | 7000 | 8500 | 9000 | 5500 | 6000 | 7500 | 8000 | 9500
ot 3000 | 3000 | 3000 | 3000 | 3000 | 4000 | 4000 | 4000 | 4000 | 4000

Bapianr | 21 22 | 23 24 25 | 26 27 28 29 30
mg 5000 | 6000 | 7500 | 8000 | 9500 | 5000 | 6500 | 7000 | 8500 | 9000
ot 4000 | 4000 | 4000 | 4000 | 4000 | 3000 | 3000 |3000 |3000 | 3000

3. Yac pobotu BUpOOy MOBHICTIO MITKOPSETHCS 3aKOHY po3nonairy Permes.
[ToTpiOHO BUYMCIIMTH KiJBKICHI XapaKTEpUCTHKK HafiiHOCTI BUpoOy p(t), y(t),
f(t), m, t =1000 roauna, AKINO HapaMeTp PO3NOMLNY O (Tabm1.3.2).

Tab6n.2.3
BapiaHT 1 2 3 4 5 6 7 8 9 10
ot 3000 | 3000 | 3000 | 3000 | 3000 | 4000 | 4000 | 4000 | 4000 | 4000
Bapiant 11 12 13 14 15 16 17 18 19 20
Ot 1000 | 1000 | 1000 | 1000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000

4. Yac 0e3BIIMOBHOI POOOTH BHpPOOY MITKOPsSETHCS 3aKOoHY Beidymia 3
napametpamu k, a (1/roamn), a wac poGotu BupoOy t (rommn) (Tabdm.2.4).
[ToTpiOHO BUYKMCIMTH KiJIbKICHI XapakTeprucTUKU BUpoOy p(t), y(t), f(t), my.

Tabn.2.4

Bapianr | 1 2 3 4 5 6 7 8 9 10
Kk 13 | 14 15 16 | 17 | 13| 14 | 15 | 16 | 17
a 10+ [ 10+ | 104| 10+ | 10+ | 10+| 104 | 10+ | 104 | 10+
t 100 | 100 100 | 100 | 100 | 200 | 200 | 200 | 200 | 200

Bapianr | 11 | 12 13 | 14 15 16 | 17 18 | 19 20
k 13 | 14 15 16 | 17 | 13| 14 | 15 | 16 | 17
a 10+ [ 10+ | 104] 10+ | 10+ | 10+| 104 | 10+ | 104 | 10+
t 150 | 150 150 | 150 | 150 | 250 | 250 | 250 | 250 | 250

Bapianr | 21 | 22 23 | 24 25 26 | 27 28 | 29 30
Kk 13 | 14 15 | 16 | 17 | 13| 14 | 15 | 16 | 17
a 10+ | 104 | 104 10+ | 10#| 10| 10+ | 10+ | 10+ | 10+
t 125 | 125 | 125 | 125 | 125 | 175 | 175 | 175 | 175 | 175

Ipuknaam pilmeHHs

3aBagannss 1. Yac poOOTH eleMEHTy TIOBHICTIO MiANOPSAKOBAHHIMA
eKCIICpUMEHTAIbHOMY 3aKOHY pO3IMONiay 3 mapamerpom y = 2.5 - 1051/
TOJMHA.

HeoOximHO BUYMCIUTA KUTBKICHI XapaKTEPUCTUKUA HATIAHOCTI €JIeMEHTY

p(t), q(t), f{m), m;, t=1000 yac.



Piwennsa:

BukopucroByemo dopmynu (2.6), (2.7), (2.8), (2.10), mns p(t), q(t), f( m),
;.

1. Bwuuucnumo BiporizHicTs 6e3BimMoBHOI pobotm p(t) = e = e
0.0025 _

= 0,9753

BuxkopuctoBytoun i Tabnui I1. 7.14 orpumaemo

p(1000) = p—2,5'107°:1000 = o-0.0025 — 0,9753
2. Bwuumcammo Biporigaicts Bimmosu (1000). Maemo
q(1000) = 1- p(1000) = 0,0247

3. Buumciaumo yactoTy BiAMOB
f(t) = y(t) p(t)=2,5-10°-e ¥ "tf(1000) = 2,5 - 10°° - g >¥10 1000

4. BuuucauMo cepeaHiil yac 6e3B1IMOBHOT poOOTH

1

= ? = W = 40000 IoJHH

m,

3aBaannsa 2. Yac poOoTH eIeMEHTY IIOBHICTIO IMiJAMOPSIKOBAHUMN
HOpMaJbHOMY 3akoHy 3 mapamerpamu m; = 8000 romun, o = 2000 romuH.

HeoOXinHo BMYMCIUTHU KiNbKiCHI XapakrepucTuku Hagiinocti p(t), v (t), f(m), m;,

gt = 1000 rogux.

Piwenna:

Ckopucraemocs popmyiamu (2.11), (2.12), (2.13), (2.14) mus p(t), y(t), f(m),
m.

1. Bwuumcnumo BiporigHicTh 0€3BIIMOBHOT pOOOTH

p(t) = 0.5 — d(U) U=

a
_ 10000-8000 .o
y 2000 L oB=0

P(10000) = 0,5 —-0,3413 = 0,1587

2. Bwusaauumo gactoty Bigmosu f(t)

(t—m,)?
207

f(t) =

W Exp 0

1
Vin: o,

BBenemo nmozHaueHHs



pU)=—=eZz o@(-U) = @)
2
Tom
U t—
f(t) = ¢( ); U= (t—my)
Oy Oy
B (1) B 0.242 3 .
f(1000) = 5000 ~ 2000 — 12,1-107° 1/rogun

3. Po3paxyemo iHTEHCUBHICTH 0€3B1IMOBHOI pOOOTH €JIEMEHTY

f(t)
y(t) = —=
p(t)
(10000) = ~0000) _ 454 107 _ 64105 1
Y ~ p(10000) " 0.1587 ™ /romuH

4. Cepenniit yac 6e3B1iiMOBHOI poooTu enemeHty m; = 8000 ronun

3apnanns 3. Yac poOotu BupoOy TMOBHICTIO MIAKOPSETHCS 3aKOHY
posnoauty Penes. [loTpiOHO BHYHMCIUTU KUTBKICHI XapaKTEPUCTUKUA HAIIAHOCTI
BupoOy p(t), y(t), f(t), m;, t =1000 roxuna, sxuro mapamerp posmoxaity o; = 1000
TOJIMHU

Piwenna:

Cxopucraemocst popmynamu (2.18), (2.21), (2.22), (2.23) mus p(t), y(t), f(t),
My

1. Bwuuuncnumo BiporigHicTh 0e3BiAMOBHOI podoTH P(t)

p(t) = exp (— %)

10007
) =e %% =0,606

]}(1 [](]0) = exp (— m

2. Bwusnaunmo yactoty BigmosH f(t)



f(t) = : -;{ﬂ

1000-0.606
10002

f(1000) =

=0,606-1073 1/rogun

(o]

3. Po3paxyeMo iHTEHCHBHICTb BIIMOB

t
y(© = =
y(t) = 1009 =10"% 1/romun
10002

4. BuzHauuTH cepeliHii yac 6€3BIIMOBHOI POOOTH BUPOOY

M
m, = G[J; = 1000- 1,253 = 1253 roagun

3aBaannsa 4. Yac 0e3BIIMOBHOI pOOOTH BUPOOY TMIJKOPSETHCS 3aKOHY
BeliOysra 3 mapametpamu k= 1,5, a =104 1/rogun , a yac podoTH BHPOOY
t = 100 roaun. Bumaraerbcsi BUUMCIUTH KUJIBKICHI XapaKTEPUCTHKU BUPOOY
p(t)’ Y(t)v f(t)7 my¢

Piwenns

1. BusHauumo BiporigHicTh 0e3BiaMOBHOI pobotu p(t) mo dopmyiri

(2.18)
2. Maemo

p(t) = exp(—at¥)  p(100) = exp(10~*-100%%);  x= 100
lgx = 1,51g100 = 3; x =100; p(100) = e %1 = 0,9048

3. BwusHaummo gacToTy BiAMOB

~ f(100)
~ p(100)

y(100) =1,35-10"3

4. BusHaunMoO cepeHii yac 6e3BiAMOBHOT poOoTH BUpoOy m(t)



1 1 1 1
) T (13) 0,666 - T'(0,666)
m(t) - 1 - 1 - 102666
ak 10-415

Ockimeku zI'(z) = ['(z +), TO

I'(1,666)
m(t) = 10-2.666

x = 1074666, lgx = —2,6661g10 = —2,666 = 3,333; x = 0.00215

Buxkopucrosyroun nogarku I1. 7.18 [1], orpumaemo
0,90167

= m =426 IroJaHH

m(t)



