27 мая 2023
12 А группа
1 пара
Математика
Тема 132:Непрерывные случайные величины
Задание:
1) Запишите теоретический материал в тетрадь вместе с решенными задачами.
2) На каждой странице своей тетради написать свои ФИО и номер группы, номера страниц, сфотографировать каждую страницу и отправить на проверку преподавателю на электронную почту dansh84@mail.ruв теме письма пишем ФИО, номер группы.
3) Решите тест в https://quizizz.com/join?gc=58410239  или введите этот код5841 0239
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Pla<X<b)= Jp(x)dx . fp(x)dx =F(b) — F(a).

—00 —00
CBolicTBa (DYHKIMH pacIpe/IeIeHIUS:
1)  F(x) = 0 nus mo6oro x;

2) it x; < X, BBIIOJNHATCS HepaBeHCTBO F (x;) < F(x3);
3)  F(—»)=0uF(+0)=1.

C noMolIbI0 MIOTHOCTH PACHPEACTICHUS BEPOSITHOCTEH MOKHO ONPEACTHTD
Matemartnueckoe oxuaanre M(X) HenpepsIBHOI citydaltHO# BeTMUuHbl X 1 ee
nucnepcnto D(X).

Onpenenenne 3. Matematuueckoe oxuaanue M(X) HenpepbeIBHOH CitydaifHO
BeJIM4MHBI X PaBHO

+ 00

MX) = f xp(x)dx.

—00
Onpenenenne 4. [lucnepcus D(X) HenpepbIBHO# cityyaiiHON Benn4nHbI X paBHA

+00 + 00

D(X)=MX — MX)? = M(X)? — (M(X))? = f x2p(x)dx — ( f xp(x)dx)?.

G0

IMpumep 3. [110THOCTL BEPOSITHOCTH CiTy4yaiiHON BeIMYHHBI X UMEET CIIe YOI
BUL:

0, x<1;
p(x) ={alnx, x € (1;e];
0, x>e.
1. Onpenenuts K03QOUIMEHT @ ¥ BBIYUCITUTH MAaTEMaTHIECKOE OXKH/IAHHE.
2. Haiinure dynkuuto pacnpenenenus F(x).
3. Omnpezenute BEPOSTHOCTb TOTO, YTO 3HAYCHUE CIIyYailHOM BEIMYHHBI

nexut B untepsaie (—2;ve).

68




image5.png
Pewenue. 110 onpeneneHNIO INTIOTHOCTH BEPOSTHOCTH

+00 e e
1
1= J p(x)dx = J alnxdx = a(xlnx|; — fx}—cdx) =ale—e+1)=a.
—0o0 1 1

BHCCB MbI BOCTIOJIB30BAJIMCh METOAOM UHTCTPUPOBAHUA 110 YaCTIM. Brrunciomnm
MaT€MaTHYCCKOEC OKHNAAHUE!

M) = [*7 xp(odx = [ xinxdx == tnx|f - [{ 22 dx 82_2 1o gn
OyHKIHA pacnpeaeneHus Haxoautes mo Gopmye: F(X) = P(X < x) ==

0, x<1;
f_xoo p(t)dt = flx Intdt =xlnx —x+1, x € (1;e];

1, x>e.

BepostHocTs monamanus B uaTepBai (—2; \/E) BBIYHCIIACTCS IOJICTAHOBKOM
TPaHWYHBIX TOUEK B (DYHKITUIO PaCIIpPEICTICHIS:

F(Ve) ~ F(2) = Veln/e ~VZ +1 -0 =~z + 1.

B npuxnanseiil 3aauax BcTpeyaeTcs He TaK MHOTO THUIIOB pacipeneneHui. anee
MBI OyJIeM pelaTh 3aJaul O HEKOTOPHIX U3 HUX U 00 WX TUIOTHOCTSIX.
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HENPEPBIBHBIE CJTYYAWHBIE BEJIMYUHBL. PABHOMEPHOE
PACIIPEJEJIEHUE. HOPMAJIBHOE PACITPEJEJIEHHUE.

Copep:xanue: [lnotHOCTE BeposTHOCTEH, PyHKIMS pacnpenenenns F(x) u ee
CBOICTBA; paBHOMEPHOE paclpeeneHne, HOpMaabHOE pacipeeneHue 1 ooliee
HOPMaJIbHOE paclIpeielIeHue

Ocnoegnvle céedeHus U3z meopuu
Henpepuiensie ciyuaiinsle 6eUYUHBL.

B IIPUPOJEC 3HAYCHUA MHOTUX CquaﬁHBIX BCJIMYMH U3MCHAIOTCA HEMIPEPBIBHO.
Hampumep, Bpems 6e30Tka3HO# pabOTHI YaCOB HITH TEJICBH30PA, ABTOMOOHIISA,
KOMITBIOTEPA, COKOBBDKUMAJIKN MOJKET OKa3aThCH J'IIOGBIM (HOHO)KI/ITGJ'IBHBIM)
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qucioM. JIFOOBIM YHCIOM MOKEM OKa3aThes TOXOX HayHady (CIIydaiHo)
BBIOPAHHOIO YeIoBeKa B couuyme. B npuHimmne, 1100b6M MOXKET ObITh U BpEMsl,
3aTpauMBaEMOE YEIOBEKOM Ha 3aHSATHS CIIOPTOM B TEUCHUE KAKOI'0-TO
IIPOJOJDKUTENILHOTO OTpe3ka BpeMeHH. JItoObIM uKciioM MokeM ObITh POCT, BEC,
MPOJOIKUTEITBHOCTD KN3HH U T. 1. COBOKYITHOCTH BO3MOXHBIX 3HAUCHUH
HETIPEPBIBHBIX CITYYaifHBIX BETMYNH 00pa3yeT HeMpepbIBHOE MHOXKECTBO. TakuM
MHOXKECTBOM MOXET OBITh OTPE30K YHCIIOBOMW MPSIMOM, YHCIIOBOM JIyd, BCS
YHCIIOBas MpsMast.

JU1s HETIPEPBIBHBIX CITyYalHBIX BEJIMYMH HENb34 331aTh UX paclpe/esieHne,
MPOCTO yKa3bIBas BEPOSATHOCTH KaXIOTO OTAEIHLHOTO 3HAYEHHUS, KaK 3TO JENaNoCh
JUISL TUCKPETHBIX Cy4alHbIX BeIHMYHH. YacTo pacnpeneneHre HenpepblBHbIX
Clly4aiiHBIX BEJIMYMH MOXKHO 33/1aTh C IOMOLIBIO IIJIOTHOCTH BEPOSTHOCTH.

Onpenenenue 1. /Inomnocmvio eposimuocmu Ha3pIBAIOT (PYHKIIHIO
P(x), 3aJJaHHYIO JUISl BCEX X HA YUCIIOBOH MPSAMOIi, TaKyIO 4TO:

1) p(x)=0 a1 Bcex X;
2) Iowaap noj rpaguKoM IIOTHOCTH paBHa 1, T.e. fjo:o p(x)dx = 1.

Ecnu HenpepbiBHas CliyvaiiHasi BEJIMYMHA IPHHAMAET 3HAYCHUSI TOJIBKO HA YaCTH
YHCI0BOH NpsiMoii (), To nmonararoT, p(x)=0 w1 X, He npuHaLIexKamux L.

IMpumep 1. Tlycts

_(1-x|, x€[-1;1]
pe={ ) xS [-1;1]

Torna p(x) sBnseTcs GpyHKIUEH MIIOTHOCTH paclpeieNeHHUs.

Jloxazamenvcmeo. OueBUIHO, 4TO P(X)=>0 Ha Bceil yncioBoi mpsaMoii. [Tokaxem,
YTO MJIOMIAAh MO KpUBOH TUTOTHOCTH paBHa 1. Ha otpeske [-1 ; 1] rpaduk p(x) u
ock abcuyce 00pa3yroT paBHOOEPEHHBIN TPEYTOJIbHUK C OCHOBAaHUEM 2 U
BbicoToi 1. Ero mnomans paBHa 1. CineoBarensHo, yCloBUe 2 U3 ONPEACICHUS
BBIIIOJIHEHO.

DyHKIKS [UIOTHOCTH BEPOSTHOCTH MO3BOJISIET HAXOAUTDH BEPOSTHOCTD TOTO, YTO
HelpepbIBHAs CydyaliHasi BEIMYKMHA TIOMAJaeT B HEKOTOPYIO 001acTh, HAIPUMED,
oTpe3oK [a; b]:
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b
P(X €[a,b]) = fp(x)dx.

JIpyrumu clioBaMu, BEpOSITHOCTh MONAaHus CIIy4aifHOW BEJIHMYHHBI B
HEKOTOPYIO HEITPEPHIBHYIO 00JIACTh 3HAYCHUN €CTh IUIOIIAIb GUTYPBI O]
rpad)uKOM IIOTHOCTH HaJll pacCMaTPUBAEMOM 00JIACTHIO 3HAUCHHH.

Jlpyroti cmoco0 HaliTH TaKylo BEPOSTHOCTE CBSA3aH C 3a/laHUeM (PYHKIIUH
pacnpenenenns F(x) cmydaliHON BETUYUHEIL.

Omnpenenenne 2. Oynxmueit pactipenenenns F(X) ciydaifnoi BemumauHb! X
Ha3bIBaeTCs (QYHKITHS, B KO0 TOUKE X paBHAs BEPOSITHOCTH TOTO, UTO
cirydaifHas BenmuuuHa X IpUHIMAET 3HAUEHHE, MEHBIIIEee HIIN PaBHOE X, TO
ecth F(x) = P(X < x).

Ecnu cnydaitnas BenuduHa UMeeT IIOTHOCTB P(X), TO €€ QyHKIUS
pacmpeJieNeHust 3a1aeTCsl B BHJIE

X

F(x) = fp(t)dt.

—00

[pumep 2. Cnydaiinas BenuunHa X NpUHUMAET 3HaYeHus Ha oTpeske [0; 1], u ee
TUTOTHOCTE BEPOSITHOCTH Ha 3TOM OTpe3ke uMeeT Bu p(x) = 2x (Ha Bcei
OCTaNbHOW YacTh YUCIOBO#M nmpsimoit p(x) = 0). Haittu F(x).

Pewenue. o onpenenenuto s x € [0; 1]

X 0 X

F(x) = fp(t)dt = det+f2tdt = t2|¥ = x2.

0

—0o

Jlns x<0 mosoxuM F(x) = 0, a mng x > 1 monoxum F(x) = 1, Tak kak mis x>1
uMeeM

0 1 X
F(x) = dethtdtf 0dt =t?|} = 1.
0 1

—00

BepositHOCTh TOTO, uTO X € [a, b], MOXET GbITH 3amKcaHa ¢ MOMOIILK (GYHKIMH
F(x) B Buge paznoctu:
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