Группа: 1ИСиП-22
Дата: 27.03.24
Тема: Вычисление вероятности для функции от ДСВ и вывод ее распределения. Основные законы распределения ДСВ
Тип занятия: практическое занятие
Основная литература: 
1.	§ 1-3стр. 64-66, Учебник Теория вероятности и математическая статистика, учеб. Пособие для вузов, «Высшая школа», 2003 г. Москва
2.	Учебник Руководство к решению задач по теории вероятности и математической статистики, учеб. Пособие для вузов, «Высшая школа», 2003 г. Москва
(Литература находится внизу на странице дистанционного обучения в скачанных учебниках или источниках) 
[bookmark: _GoBack]3.	Разобрать и законспектировать решенные задачи по теме (Практическое занятие прилагается)
Основные вопросы:
1. Случайные величины.
2. Дискретные случайные величины
3. Закон распределения
4. Свойства функции распределения 
5. Математическое ожидание
6. Дисперсия. 
7. Свойства дисперсии
          Выполнить: на стр. 74 № 2, № 3 (Учебник Гмурман В.Е. Теория Вероятностей и математическая статистика.) 
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CB Z=g(X) wueem 6uo: le(x.) |g(x) | B || ZP

P P Pa 1

© ITpu abinoanenuu ghynKuuORATBHBLX ONEPARMIL HAX COBOKYTIHOCTEIO Caysaii-
X Bemtau X i ¥, HMIOIUIX COOTBETCTRYIOUIHE JAKOHBI PACTIPEACICHIS, pH-
MEHSIOT npaeu0:

Beposmuocmy cobeimus {X =x,,Y =y}, omauaiowezo oonospementoe nosee-
nue codomuit{X =x;} u {Y = y,}, pasna npouseedenuo coomsememeyioux ge-
o} PV =y}=P-P,

poamuocmeii: P=P{X =

Peenne THIOBLIX 38184

Hpumep 1. Jlsa cTpenixa 7ENaIOT M0 OAHOMY BHICTPEA 10 MmeHH. Bepo-
ATHOCTH UX TIONAJAHMS TP OJHOM BHICTPEIE PaBHk COOTBETCTRENHO 0.6 1 0,7,
CocTasiTs pax pacnpeaeieis ciysaiiuol Beawsnub X — wHCaa NOMAZAMMI no-
e 2myx BeicTpenos. Haiftu yKiio pacripesenenis.

Pewienue: Ouennmo, 410 X Mosker npuimmarh pit snasens: 0, 112

PE2)= 0,607 =042, p(X=1)= 0,603+ 0,7:04 = 0,46,

,.( 40,3 =0,12.

ClieA0BaTeLHO, PAA PACTIPEAECHIS HMEeT BT

x[o [T |2
p0.02 1046042

Haiizem F(x):
0, x<0
012, 0<x<1
012+0,46=0,58, 1<x<2
0,58+042=1, x>2

Hpumep 2, Tlo uean npowssozuTes 5 BuicTpenon. Beposto
1% KaksOrO BhICTpena paska 0.4, Cysaiiias Benmsnia X — 4ncio
e, Haitmi 3akon pacnipeseneiis CB X 1 I0CTPOHTS MHOFOYFOILHtK pacnpese-
enus.

Petuenue. BepOATHOCTH NATH ONATANMI 13 ISTH BOIMOKHBIX, HETHPEX 3
DISTH, TPEX W3 NIATH W T, MOAHO HaifTH 110 dhopayie Bephyuni

04°-06°=06°=00778 R_ 04'-06* =0.2592
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Rs=001024, Pys=00768, Pys=02304
3axon pacnpeaenenus annuey 8 Bte:

x 0 1 2 3 4 5

00778 | 02592 | 03456 | 02304 | 00768 | 001024

TIpeACTai M rpadiHECKs 3aBHCHMOCTS SHCTA NONAXAMHIE OT WX BEPOATHO-

creii

o4

-
2
015 B

01
008

o 12 a4 s

TIpi NOCTPOGHIH MHOTOYTOIBHHKA PACTIPEEICHIA HAZO TOMHHTE, HTO CO-
€HERHE MOTYHEHHEIX TOHEK HOCHT YCHOBHEI XapakTep. B mposexyTkax ey
HAYEHHAMI CAYHQIHOI BETHINNbL BEPOATHOCTE HE IPHHIMAET HHKAKOTO 3
s, TOWKH COEMHEHBI TOTBKO JUIA HATAAHOCTH,

e

Mpunep 3. TlocTpouTs, pax pacmipenenenits, a Taxe (hyHKIIO pacipee-
eHMs 4MCA BNAeHMi "repGa” MpH TPEX GPocaniAX "NPABILILHOI" MOHETH.
Pewtene. B roii sanase X ~ wncio unanenyii "repa” npu 1pex Gpocarm-
SIX MOHETS. 3HA4EHIS, KOTOPHIE MOAET IPHHMMATS 5T Cysaiinas semmsmna X —
0, 1,2, 3. BepOATHOCTH ITHX 3HAMEHHIi BHMHCARIOTCA 10 popmyne Bepiymmn
Py(0)= €5 (112°(12) = 1/8; Py(1) = C} (1/2)(1/2) = 3/8;
Py(2)=C: (12)°(12)=3/8;  Py(3)=C} (112) (12)° = 1/8.
.1 pactipesese it ol CySaiinoll BENHIMHE HMEET BHI

X0 [T 2 3
P18 [38 [38 |18

OB ONpEACTENHA W PAAG PACTIDEAETEHIS MOKEM HITH (ByHKIINO
pacnpenenei:

0,x<0
1/8.0<x<1
Fx)={lj2)<x<2
78.2<x<3
Lx>3
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Mpunep 4. Jlncxpersan cnysaiinas semeamna X 5a7aHa PAZOM pacnpenene-
s

0 E) 0 T 2 3 [ 5

0,05 0,10 020 03 0.1 0,15 0,10

Tloctponts dynkumo pacnpenenenns F (x) w Haiin BeposTHOCTL nonanamms
R ————— 1Y
Peuentie. Tlo onpenenentio (bymKis pacnipeaenenis cy<aiinoil semsi-
st Fy(x)= P(X <x) Toaromy F (~1)=P(X <~1)=0;
F(0)=P(X <0)=P(
F(1)=P(x <1)=P(X
F (2)=P(X <2)= P(X =-1)= P(X =0)+ P(X =1)=0,35;
F(3)=P(X <3)= P(X =—1)+ P(X =0)+ P(Y =1)+ P(X
F (4)=P(X <4)=P(X ==1)+P(X =0)+ P(X =1)+ P(X =2)+ P(X =3)=0,75;
F (5)=P(X <5)=P(X =-1)+ P(X =0)+ P(X =1)+ P(X =2)+
+P(X =3)+ P(X =4)=09;
F(6)=P(X <6)=P(X + P(X=0)+P(X =1)+ P(X =2)+
+P(X =3)+ P(X =4)+ P(X =5)
Tlpw 5ToM cOrnacko CBOicTBY (yHKIMH PACTIpEEEHIS OHa HEPEPHIBNA B
KwK10fi TouKe ciesa. CrIpaBa OHA MOAKET HMETS pa3psis 1-10 pozia. CKasek 31ech
pasen F(x+0)~F(x~0] CKaYKOB NpUBEACHE!
bune, Tpak yHKuM pactpeaeeA noKasai Ha pHCyHKe.

1)=015;

+
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2 4 6 8 x

BeposTHoCTS nonazanms cywaiinoil Benaubl B npoMexkyToK [2,4)onpe-
JIENHETCR ¢ MOMOIILIO hyHKLIH pacTpenenesis:

P<X <4)=F (4)-F(2)=04.

Mpunep 5. B Temoii xomuate 7 Kpacsix kyGuKos 1 § CHNX, He OTIH-
HaeMBIX ZIpyYT OT Zpyra Ha outyns, Mankum Beisec TpH KyOuka. X — crysaiinas
BETMHHA HHCHA KPACHBIX KyGHKOB cpezm Bhmecenmix. Haii saxon pacmipene-
nenms caysaiinoi semwmmt X. TlocTpouts rpadmk ymKumn pacnpenererms
F(x) = P(X < x) n naiitu sepostHocts P(X < 2)

Pewenue. Bosmoxnsie 3uauenns cayaiinoii seawamns X: 0, 1,2, 3.
Tyers uw coorsercrayior seposTiocth Py, Py, Py, Ps. Haiinew wx, nenonwsys we-
nocpencTBeHHbIii NoACHET:

678 123 56
123 131415 4550

8 7

P0G TG 106, dd Y e, a3

Ty s Tasse Ty ass asst Uy ass ass
56 196 168 35

Tlposepxa: 255 " ass E*E’

“Takim 0GPa3OM, 3aKOH Pacrpea

% MMeeT B
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P | %ss | dss | ass | @

Coxpatuts

9

Haneuarats

v

1:44

022021




image7.png
w

Awactacus EMuesa

BBIUNC/IEHNE BEPOATHOCT

[ ACB Mpumeps! pewens

Jlexuus “Jiuckpetras ¢/ ® | 4 Boiumcnenue seposTH

/CB MpuMepe! pewieruns 3agad.pdf

Tlo ompenenemmo (yHKUMR pacTpEreneHMA HAXOMMTCA N0 opmyne

F(x)=P(X <x)

0, x<0 0, x<0
3 pexst 0<xs<l
55
56+19%
Fo={2E2 1ex<a = lexs2
55
B2IB 5 v 2<x<3
455
L x>3 x>3.

Toctpons rpaguk ysxim pacnipeeerms.

Y

e

252
o dymkaunn pacnpesenerus P(X <2) = F(2) = o=

Hpumep 6. Caywaitian seamamia x 32101 PAAOM pacnpeeieHus

x |3 4 6 |7
p U5 |13 |15 [415

Haitrt pynkunio pacnipese:
Pewenue. dywxumio pacnpenen

F(x), noctpouts ee rpacpuk
“(x) naxoanm 1o opmya:
O:x

=
S Pix, <x<x,
A

Lx>x,
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O:x<3 O;x<3
1/53<x<4 1/53<x<4
F@={l/ssgid<xse F(x)=18/154<x<6

1/156<x<7

1/5+§4%;6<x£7 Lx>7

Crpoust rpaduk (s pacnpexenenns F(x):
F»)

Tpumep 7. TIPOMIBONNTCA 1 HESABMCHMBIX MCIBITAHMIE, B KAAIOM W3 KOTO-
PhiX HekoTOpOE COGHITHE A HACTYNAET ¢ BEPOATHOCTIO P(A) = p, |t — MMCAO Ha-
crynnennii courmus A B 1 wemsanmax. Jlis crysas: 1) n = 4, p = 0.8 nocrponts
PAA pacnpesenenis, QHKINIO pacHpeACCHIS CIYHAHON BEANIMHEL |, HaiiTH
P(1=2); 2) Gombuoro - manoro p (n = 1000, p = 0,004) waiitu P( < 2) npu-
Gikenio ¢ nowousio pacrpesenenis Ilyaccona; 3) Gombuoro n waiimi BeposT-
woets P(my < p<m) (n=100, p=0.8, my =75, m=90).

Peuwente.

1) Bosmoibie Inavenms cysa
v cootsercrayior seposiocti Po, Py, Py, Py, P, Haiiew nx.

woii senmsmint : 0, 1,2, 3, 4. Tyers
nomk3ys pop-

siyay Bepuynn: By (m)=Cp"g"™, (g =1-p).
B=Cip°* =1-1:02* =0,0016, B =4-0,8-0,2" =0,0256,

7 =6-0,8°-0,2% =0,1536, 7 =4-0,8'-0,2=0,409 ,
=108 1=0,409

Taxist 0GPa3oN, pAt pactpeneens uueer ceaylomuii B
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W] 0 1 2 3 4
P | 0,0016 | 0,0256 | 0,1536 | 0,409 | 0409

Tlo OnpeAEACHHIo (pyHKIA PACHPEAETEHHA HAXOMTCA 10 PopMye

F(x)=Pu<x)
0, x<0 0, x<0
0,0016, 0<x<1 0,0016, 0<x<1
0,0016+0,0256, 1<x<2_[0,0272, 1<x<2
F()= =

0,0272+0,1536, 2<x<3 01808, 2<x<3
0,1808+0,4096, 3<x<4 05904, 3<x<4
L ox>4 L ox>4
To dpymwum pacnpesenerms P(p < 2) = F(3) = 0,1808.
2)n=1000, p=0,004.
P(u<2)=P(u=0)+P(u=1)+P(u=2). Tlo popmyze lNyaccona

A
Pa=m)=Fm==—

Ps2)=3 Run(m) =
)

(=1p). Taxuw 06pazon, usteent:

o
i€ = <0.018340,0733+0,1465=0,2381

(3navenmn € MowHO 1
sTHOCTEi).

3)n=100, p=0.8, m, =75, my=90.

To yenosmio sanas g = 1- p = 0,2. BoCrons3yemcs HHTEraTsHO Teopesoii
Jlannaca:

IPHIIOCHIX MHOTHX YHEGHIKOB 110 TEOPHH BEpO-

Pulhy < k< k) = @) - D(x),

k-mp

.

Bhismcans x, i x,:
,‘,‘!"’l’, 75-100-0,8
ky—np _ 90-100-0,
Tax kax pywa Jlansaca weverna, T.e. d(-x) = ~b(x), nomyum
P75 < k < 90) = B(2,25) - B(~1,25) = B(2,25) + ®(1,25),
To raGmue wasenmii pywum ® waiize:
D(2,25)=04938;  ©(1,25) = 0,3944.

2,25

x,

1:48

022021




image10.png
®  Auacracus Emuesa BLIUNC/IEHHNE BEPOATHOCT [ ACB Npumeps! pewetin: X Nexums *[inckpernas ¢ ® | 4 Boiuncnenve seposTHo: ® + [l

/CB MpuMepe! pewieruns 3agad.pdf Coxpanuts,  Hanevarats Vv

Hexoa seporiocts
Puaa(75 < k< 90) = 0.4938 + 0.3944 = 0.8882.

Hpumep 8. Cocrasuts psx pacnpeaenesns s CB Z= X2
npeneneims CB X 3anan Tabmmeit:

, e 3aKoH pac-

o1 [37s
P [0.1]02]03]0,1]03
Pewene:
o T 3 5
0 [T [0 g 2
o1 02 Jo3 Jor_ |03

Crpynmuposas ommakossie suatenis Hosoii CBZ, CymMupys mpu Tom cooT-
BETCTBYIOUIME BEDOATHOCTH, OKOHHATEBHO HMEEM

lrfo s | |Zn

Ploz2]04]01 03 |1

Hpunep 9. Cocrasus pax pacnpenencams wis CB Z=2X +Y , ecam 3a-
b pazwt pacnpeaenenns CB X u ¥:

x[-1 o [1 |3 v 2 |3
pl0a 020301 [ [03 [05 [02
Pewenue.

X, . P.=P. P,
Bl T 04-03=012
EE 0405
EENE 0402

0 T 0203

0 2 0205

0 3 020,

T T 0303

T 2

T 3

3 T

3 2

3 3

1
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JIMCKPETHBIE CJIVUAITHBIE BETHYHHbI U 3AKOHBI
HX PACIIPE/IEJIEHHS

Hanownus ocuosnsie onpederenus

Hapsty  NOHATHEM CAY4aiiHOro COGKITIA B TEOPHI BEPOSTHOCTH HCTIOTh-
ayeres u Goaee y200HOE MOHSTHE C1y4aliHOl BeaMHIbL

CIlyuaitnoRl 6eTUNUNOI HATBACTCS BETHANHA, IPHHIMAIOIIAS B PEIYILTA-
Te ONIBITA OZHO 3 CBOWX BOIMOAKHAIX THAuCHIH, IPIYEM 3apaNee HEHIBCTHO, Ka-
K0E MMEHHO.

ByJien 0003HauaTh Cayualiibie BEMHHb! AT TABHBIMH GYKBAMM JATHHCKO-
10 andanuta (X, ¥, Z,...), & HX BOIMOAKHBIE IHAUCHHS — COOTBETCTBYIOUIIMI Ma-
BN GyKBAMH (X, Y. ).

Tlpuvepsi: 4HCI0 O4KOB, BHINABIIIX NIpH GPOCKE MIPATLHOI KOCTH; 4HCIO
nosBennii repta npi 10 GPOCKAX MOHETHL, YHCIO BLICTPENOB 10 NEPBOTO Nona-
JIQHUS B 1e/1b; PACCTORHHE OT LEHTPA MULICHH /10 IPOGOHE! IIPH NONAJAHHH.

MOZKHO 3AMETHT, 4TO MHOKECTBO BOIMOKHBIX JHACHNIT JUIA TIEPedHCIeH-
HBIX CyailHbIX BEHIMH HMEET Pasibiil BIUL: /UIA IEPBLIX JIBYX BEHIHH OHO KO-
Heuno (coorserctaento 6 u 11 3nauenuli), 18 TpeThell BEIMUHHEL MHOKECTBO
Inavernli GeCKOHEUHO 1 NPEACTABIAET COGOH MHOKECTBO HATYPAILHELX YHCEN,
13 4ETREPTON — BCe TOUKH OTPEIKA, JUIMHA KOTOPOTO PABHA PALMYCY MHLICHI
‘Takin GPA3OM, L1 NIEPBBIX TPEX BENHUMH MHOAKECTRO HAUCHIH 13 OTACTBHBX
(AUCKPETHBIX), WIOTHPOBANHBIX APYF OT JPYTa InascHiii, a A1 eTBepTOli OHO
npescTanser coGoii HenpephiBiyio 06aacTs. [lo ITOMy noKakTeMO CAyHalinLe
‘BEHHHHL I0APAYIEIRIOTCS HA ABE TPYTIIILL: OUCKPEMHBIE U HENpephIHbie.

CoryqaliHas BeAHUHHA HAILIBACTCH OUCKPEMNOIL, ECTH OHA TPHHHMAET OT-
JCIbHbIE, WIOTHPOBANNLIE BOWOKHbIE IHAUCHIA C OMPEACICHHBIMI BEPOSTHO-
cramm.

Crnyualisas BEIUNHHA HATIBAETCA HENPEPHIBNOIL, ECTIH MHOKECTBO €€ BO3-
ik Geckoneunbii

MOKHBIX 3HaveHI LEMKOM JANOHAET HeKOTOPkI KoHeUHKlE
TIPOMEIKYTOK.
Muckpemnuie cryuaiinsie senununst

JUis 3azanms uckpeTHoit e
Hble FHANCHIA 1 BRPOATHOCTH, ¢ KOTOPLIMI IPUHHMAIOTCA YTH Haer
BOTCTRHE MEALY HIAH HAILIBACTCA JAKOHOM PACTIPEACICHHS CaYHaliHO
b, OH MOKET HMETh BIA TAGHIIb, (OPMYIB Wi rpaieka.

TaGmiia, B KOTOPOIi NIEPEUHCIIEHE BOIOKIBIE THAIEHHS JHCKPETHO
waliHolf BENHIMHL H COOTBETCTBYIONIME 1M BEPOSTHOCTH, HATIBACTCH PAIOM pac-
npesenenis:

X, x o T Tx

(2 T X I Y
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@ynkuun pacnpedenenus

Dynxyueir pacnpederenus F(x) caysaiinoli ennmisi X HAIBICTCH BEpO-

ATHOCTE TOTO, 4TO CIYAIHAN BETHIIHA TPUMET THACHIE, MEHbLICE X:

F@=pX<x).

CaolicTsa (pynKimi pacnpesenenis:

LO<Fx)<1

2. ynkuns pacnpenesens sniseTes neyGmBaiomell (pynkueli, To ecth

Flxz) = F(xy) npu xz = x1.

3. lim F(x)=0, lin F(x)=1. B 4acTHOCTH, eCH BCe BOIMOKHEIE Hatte-
s X newar ua wrepsane [a, b], 1o F(x) = 0 npux <a u F(x)= | npux>b.

4. BeposTHOCTE TOrO, 4TO Clyualiias BETHIMHA NPUMET IHAUCHHE W3 HH-
Tepaana [a, b), paBua pamMocTH IaueHii (YHKIMN PACTPEACICHIA HA KOHIAX
iTepBana;
pla<X<b)=Fb)-Fa).

Jis anckpetnoli cayaiiuoll ek IMavenue F(x) B kakoli TouKe
" npescTaBIseT coGoil Cymmy Bepo-
STHOCTEIH TeX ee BOIMOKHEIX 3Ha-
uewili, KOTOpHe MeHbLIC apry-
MeHTa ynKiH

Cooraercraenno  rpadik
ymKuwim pacnipenenenns uyeer
menuaTuii B (pic. cresa).

Muozoyzonenuxom pacnpederenus
HA3BIBAEMCA TOMAHAR, COCOUHRIOUAR
mouku (x; p,).

WATBHbIE OEpAIN. 3AKOH PACTDEXEIeHIIs 1K HTOM e wvensercs. Eciu CB X
umeem pso pacnpedenenus:

X x | | Zp
| Pa [

1:40
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