[image: image1.jpg]10.8. a =1/2, M[X]=n/2, D[X]=n2/4—2.
0 npm r < 0, | :
10.9. p(z) = { s mpn 0<z<2 M[X] =3, D[X]= z
0 npnu x> 2.

11. 3aKkOH paBHOMEPHOI'O pacnpezesieHusl. Hop-
MaJIbHBIN M IIOKa3aTeJIbHbIM 3aKOHBI pacnpeje-

JIEHMNHA

3aKkoH paBHOMEPHOIO pacipejejieHusi BEpPOATHOCTEN
Pacnpeiesienue BeposTHOCTEN HA3BIBAETCSH DaBHOMEDHbBIM, €C-

>KHbIE
1y Ha uHTEepBaJye (a,b), KOTOpOMYy IIpHHAaJIEXKaT ECGBOBuMg e
3HaYEeHUd CJy4dalHONU BEJIUYUHBI, IIJIOTHOCTb BEPOATHOCTEY IIP

S=-22 10.10. M[X] =1/2, D[X])=3/4, S =0,

Ep=-1,2. 10.11. M[X]=24; D[X] = 046 P = 0,398

10.12. A=B =1/2; M[X]=0; D[X] =06, P=1/16.

10.13. M[X + X] = M[Z] = —0,8; D[2X] = 3,36: DX + X] =

=1,68. 10.14. M[X?] =4,5; M[X - X] = 2.25.

10151 2] 2+3 2+4 2+5 3+3 3+4
~ 1P]0,4-0,3]0,40,5[0,4-0,2]05-0.3 0,5-0,5
3+5 4+3 4+4 4+5
0,5-0,210,1-0,3[0,1-0,5[0,1-0,2

ITocse BeImONTHEHNS YKa3aHHBIX JEeACTBUN UMeeM:

MaeT IIOCTOAHHOEe 3Ha4YeHHue, TO €CTh uMeeT BHU

1 IIpya 2% a,

npu a <z < b,

plz) = 4

o
Ql‘r—-ﬂo
)

Ipu T > b

L

Z 5 6 7 6 7 8 7 8 ZJ:J
P 10,12]0,20 [ 0,0870,15 0,25 | 0,10 [ 0,03 [ 0,05 | 0,02
U B pesyabrare:

Z 5 6 7 8 9

Poeentatcits

P101210,357]0,36 0,15 | 0,02
M|Z] = 6,6, D[Z] = 0,9.

10.16. CocrasnsieM 3akonu paclpeesenust CiaydaiiHol BeIMYuHbL:
LX-Y 0-3 0-5 2:5 4-3 4.5 ’
LP 0,1-0,410,1.0,6 0,7:0,410,2.0,4 0,2.-0,6

1 B pesynabrare [TOJIY YU M

X-Y| O 6 10 12 20
P 0,1 10,28 | 0,42 | 0,08 0,12

Beraucnsem: M[X - Y] = 9,24, M[X] =22, M[Y]=4.2,
M[X] M[Y]=2,2-42 =924,

10.1% Z | 4 6 8 12 16 | 18 | 24
[ PJ]00270,1270,11 | 0,33 0,15 | 0,18 0,09 |
4 5 6 T 8 9 10
0,02 { 0,12 | 0,11 [ 0,30 | 0,18 | 0.18 0,09

18 24 30 33 39 45 o4 60 66
0,02 1 0,05 | 0,03 0,121 0,30 0,18 1 0,06 || 0,15 ] 0,09

I
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D yHKIAA pacnpeaesieHus BEPOATHOCTEN 3aIHUChIBAETCA TaK:

0 r1pu r < a,
F(ZC) — %5% npuy a <X < ba
1 1ipm x > b.

s
IT10THOCTE PABHOMEPHOr'O pacupejiesieHus U (PYHKIIMsS Pacip
JleJIeHUsI UMEIOT BUL;

p(x)h F(x) |
] R o e v . s - e
I A  —
b-a :
0 a t‘"ﬁ x 0 a b X

ro

(OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKHU 3aKOHAa DPaBHOMEPHO
A ' e

paclpeaejaeHusi BEPOATHOCTEN: MaTeMaTH4YeCKOe OXKUJIaHu

; T _‘a+b‘
M[X]:/bwadx— 9
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[image: image2.jpg]IlokazarenbHoe pacnpenenenue
Cnyyaiinas Besmuuna T , 3aJaHHasa pyHKIHeit pacnpejesieHus

F(t) = 0 npu t <0,

Ll 1—e™ mpu t>0,
HA3BIBAETCS MOKA3ATEIbHO (IKCIOHEHUMABLHO) PaCIPe e/ IeHHOM.
31eck A — napaMeTp NoKa3aTebHOro pactpenesenust. ILIoTHOCT
[I0Ka3aTeIHOTO PACHPe/Ie/IeHHs! CIly JalHON BeIMYNHBI UMEeT BI

0 npu t <0,
p(t)u{/\-e"\t npu t > 0.

HucyioBble XapaKTepUCTUKH ciay4aiinod Bemuuunnl T: M[T| = —};,
D[T] = ‘A'l'g, oI = —/1\- U3 srux dbopMys1 BUAHO, 9TO 0COBEHHOCTE
HTOKASATE/ILHOTO PACIIPesIesIeHnst COCTOUT B ToM, uto M [T] = o|[T]].

Ecinn cnyvaiinas sBennuuna T — BpeMsi 0e30TKa3HO#i paboThl
JIEMEHTA, TO + — CpeJiHee BpeMs 6e30TKA3HO paborsl; P(T > t)
— BEPOATHOCTH DE30TKA3HOM PabOTHI 3JIEMEHTA B TEUEHIe BpPEMEHMU
t: P(T >t) = e **. BeposTHoCTb OTKa3a Pl <t)=1—-eX,

11.7. Haiinure BeposiTHOCTD nonananud B uHTepBadJ («, 3) 3ua-
HeHHH CIyvdalHOH BenuyMHBI X, pacrpeesieHHON M0 HOKAZATE L
HOMY 3aKOHY.

Pewenue. Bocnomssyemcs: dyuxuueis pacupenenenus: F(zr) u
dopmyiioi

Pla < X < B) = F(B) — F(a).

Tax xak F(z) = 1 —e ™ npua > 0 u F(z) = 0 mpu z < 0,
F(B)=1—e* Fla)=1-e2 10
Pla<X <B)=F(B) - Fla) = (1-e ) - (1-e),
Pla< X <B)=e 2> _ ¢ 28,

11.8. Bpewms BoccraHossenus (ycrpanenus NOBPEXKIeHUs ) Ka-
HaJIa CBA3H MMeeT II0Ka3aTe/IbHOe Pacipe/ie/leHue, TPy 9TOM Cpe |-
Hee BPEMs BOCCTaHOBJICHHA paBHseTcs 10 mun. Haiinure Beposit-
HOCTb CJIEAYIOIUX COOBITHH: a) KaHAJ BOWIeT B CTPOM He Io3xKe
HEM €pe3 NATh MUHYT TI0C/Ie BO3HHKHOBEHHS TOBPEXK ICHHST:

38

1) 1peMsi BOCCTAHOBJIEHUs OyJeT B mpejiesiax oT & 10 15 MuH.
Pewenue. Ilyerb cnydaiinast BeqmunHa 1 — BpeMsa BOCCTa-
HOICHUST KaHaJia CBsi3U. lorja cpejiHee BpeMsi BOCCTaHOBJIEHUS
, | /A = 10, orciona A = 0,1. B ycioBum a) Tpebyercsa omnpe-
wints P(0 <t < 5), a B yeaouu 6) — P(b <t < 15). [nsa
HLITMCJIEHE ST BEPOATHOCTEH 3TUX CcOOBITHIT BOCIIOAb3yeMcs (hopMy-

24
RN

t2

P(ti <T <tp)= /P(t) dt,
t1

1Jie p(t) — IIOTHOCTH TOKA3aTeJIbHOTO pachnpezesneHnsa. Tak kKax
, —0.1-¢ ; :
\ 0,1, 7o p(t) =0,1-e Ot Urax,

5 _0.1-£|5
PO<t<5)=[0,1-e01tdt=— e OLE| =

0
— 1—~e"0’5“~"0,394; /

15 _0.1.4115
P<t<15)= [0,1-e Oltdt = — e O1?|° =
5
=e 9% — e 15 20,606 — 0,224 ~ 0, 382.

3agaum [Jisd CaAaMOCTOSTEJIBHOI'O pelleHusd

11.9. ABT0oOyCBHl HEKOTOPOTO MapIIIPYyTa UAYT CTPOro 110 pacnu-
cnnuio. Marepsast auzkenusa b muH. Haliaure BEpOSTHOCTH TOTO,
110 TlacCaXXup, NOAOUIeANINA K OCTaHOBKe, Oy/IeT OXHMJATh O4e-
peJiHoit aBrobyc MeHee 3 MUH.

11.10. CnyyaitHas BeJM4YHMHa X UMEET PaBHOMEPHOE pacIipe-
(wicHue Ha uHTepBaJe (—2;2). Hailigure nyiorHOCTE M DYHKIMIO
paclipeneaeHnd, NocTpoiire nx rpaduku.

11.11. Onpenenure HavyaJbHBIE U IIEHTPaJIbHbIE MOMEHTHI Tpe-
1,010 U 9eTBEPTOrO IOPSIAKOB JJIsI HEIIPEPBIBHOM ciay4daifHOl Beu-
winnbl X, pacupeiesieHHOM paBHOMEPHO Ha npoMexyTke [—1; 1.

11.12. Haitgure MaremMaTuyeckoe OXKHWJAHHUE, IUCIEPCUIO U
CJIHEKBaAPATHYECKOE OTKJIOHEHUE CITyJYaliHOM BeJIu4YnHbI X , pac-
[ICJIeJIEHHOM paBHOMEPHO B uHTEpBadie (2;8).

89




[image: image3.jpg]11.13. IlrorHocTs pacnupejenenus ColydaiHoi BeauuymHbl X
3alaHa BbIparkKeHUueM

o —k(:c—-.2)2
px) = \/776 :

Haitnure kosbdunuent k.

11.14. ITnorrocts paclpesie/iennsa ClIyYaiHON BeJIUYUHBI UMe-
€T BHI:

C

(€)= e o~
P V2m-0,5 '

Haitnure: ITapaMeTp C; BepOATHOCTb NONAaJAHUS CNny4aliHOU BeJiu-
4uHbl B uHTepBadsl (0;1,5), (—1;2).

11.15. IlnotaocTh PacClpe/ie/IeHUsA BEPOSITHOCTEH HenpephIB-
HOH city4aitHoit Beimununr X » IOTYHHEHHON HOPMAaJIbHOMY 3aKOHY,
3aaHa (DyHKIHeH

_ (z—4)?

plz) =A-e" T8
Hatinure: a) P(2 < X < 5); 6) M[X]; B) D[X]; 1) o[X].

11.16. ITonyyennas B pe3ynbraTe (PU3NYIECKOro SKCIIEPUMEHTA,
HEIPEpbIBHAS ClydaliHas BeIMdMHa X MMeeT HOPMATbHOE pacrpe-
JIEJICHHE € TUCTIOBBIMHA XapakTepucTukamu M[X] = —2, o[X ] =1.
Hanummre dopmyny mis HaXOXJIeHUs! IJIOTHOCTYU pacCIpeie/leHus:
BEPOATHOCTER X, a TaK)Ke YKasKuTe IPOMEXKYTOK, B KOTODPBIH X

Honazner ¢ seposatTHocTeIo 0,9973 (TO ecTh npakTuyeckn JAOCTOBED-
HO).

11.17. UsBecTHO, yTO ACTaAJIN, BBINIYCKAEMbIE EXOM, 110 CBOMM
JIMHEHHBIM pa3MepaM paclpenesisiioTCsT o HOpMaJIbHOMY 3aKOHY
CO cpeanuM s3Ha4venueM T = 20 cM u mucnepcueit o2 — 0,04. Haix-
AATE BEPOATHOCTH TOI'O, YTO B3SITbIE HA, KOHTPOJIBHYIO BBIOOPKY

AeTayid OyAyT UMeTh Pa3Mepbl, 3aKJHOYCHHBIE B Ipenesax oT
19 em no 20,7 cm.

11.18. [eranu, BeImycKaeMmble IeXOM, II0 pa3Mepy QuaMerpa
PACIIPEJIE/ICHBI TIO HOPMAJIbHOMY 3aKOHY C IapaMeTPaMHU: MaTeMa-
THYECKOe OXXHUJlaHWe PaBHO O CM, a AMCIEPCHS — 0,81. Haitnure
BEPOATHOCTBL TOIO, YTO JUAMETD BhIOpaHHOMN Hayla4yy HeTaJIu:
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oeH B npenenax or 4 no 7 cMm; 6) oTiiM4aercss oT MaTeMa-

CHIOCKOTO O2XKHJIaHuSA He Dosiee yeM Ha 2 ¢M. Y KayKHTe Npenesibl, B

HOTOPLIX MOYKET HaXONUTbCA JUaMeTp JETaJId, YTOObI BEPOSITHOCTD
CHLIXOJ1A 3a 9TH TIpenesbl Oblia pasHa 0,95.

1'1.19. Kopobka ¢ MapMmesiaioM yIaKOBBIBAETCA aBTOMAaTHYE-
cr B3 epennem macca omHOM KOpobku pasHa 1,06 kxr. Haitmure

CpeJilee KBaJpaTUYecKoe OTKJIOHeHHe, eciid 5% KopoBOK HMEoT

Mincey menbme 1 Kr (IpeanosiaraeTcsi, YTO Macchl KOPOOGOK pac-
HpeJIeJIel bl 110 HOPMaJIbHOMY 3aKOHY ).

11.20. ABTroMar mrraMmiryeT aeTaJiu. KonTposnupyerca mimaa
i X, KoTopasi sIBJISIETCSl HOPMAJIbHO paclpeleeHHOMN CI1y-
MHHOR BeJIMYUHOM ¢ MaTeMaTUYeCKUM OXKHJAaHHUeM (IIPOeKTHAas
vinin), paBHbIM 90 MMm. PakTUYeCKas XKe JJIMHA U3rOTOBJIEHHBIX
et konebnercs or 40 go 60 mM. Haligure BeposiTHOCTB TOTO,
10 i BRIOpaHHOM Haymady neTajd: a) He Gosiee 45 MMm; 6) He
wee H2 MM.

I1.21. Pasmep aetasieit NOAYNHEH HOPMAJILHOMY 3aKOHY pac-
HPEJIeJICHUs €O CPpeIHUM apudMeTHdYecKuM 15 MM U gucnepcuei
U200 Onpejiesiure oXKujgaeMblil IpoleHT Opaka, eciid JOIYyCTUMBIE
PIVIMEDLI HAXOLATCA B npegesax oT 14 no 17 mm.

I'1.22. Pasmep auaMerpa BTYJIOK, M3TOTABJIMBAEMbIX IIEXOM,
{OUKTTO CYATATh HOPMAJIBHO DACIpee/I€eHHON Cily4YaliHOH BejIudu-
Hofl ¢ MaTeMaTHYeCKHMM OXXHIaHWeM a = 2,5 ¢M H auciepcueil
(0,0001. B xakmx rpaHunax MOXKHO MPAKTHYECKH TapaHTH-
PORATL pasMep TuaMeTpa BTYJIKH, €CJI¥ 3a BEPOSITHOCTH NPaKTH-
werolt JlocroBepHocTy npuHAMaercs 0,9977

1'1.23. bombapaupoBmuk BBC CIIIA c¢6pocusi 60MOBI Ha MOCT
violo 60 M o mupuHolo 12 M. Paccestnue monagaHuii mpoucxo-
110 HOPMAJIBHOMY 3aKOHY C Jucliepcueit, paBHOU 225 mo jjiuHe
A0 110 ImuprHe, cpeaHsAs TOYKa NONaJlaHusl — IEHTP MocTa. Pac-
Cednne 1o JUIMHE W MIMPHHe He3aBHCUMbI. Hailinure BepossTHOCTH
HOT WS B MOCT IIPHA COpacChIBaAHUU OJHOI OOMOBI.

11.24. Bpema T mexay c60MH BBIYHCIUTENLHOW MAIIWHBI
CHpe/ieJIcHO ToKasaTeabHO ¢ napametrpoM A. Omnpenenure, Ka-
M JLOJIZKHO BBITE A, YTOOBI BEPOSITHOCTE BE30TKA3HOM pabOTHI BhI-
eI re)ibHOM MAIlIMHBI B TeuyeHue 6 9acoB He npesbimaJa 0,0497.
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[image: image4.jpg]11.25. Hanvinure nioTHOCTD 1 (DYHKIMIO pacnpenesieHus mo-
Ka3aTeJIbHOI'o 3aKOHa, eC/IM mapaMerp A = 6.

11.26. Bpemsa T 6e30rkazHOR paborel dorossemenTa — CJ1y-
JalHasi BeJIMYHWHA, PACIpPeNeeHHAs 110 [IOKa3aTeJIbHOMY 3aKOHY

_ 0 npu ¢ < 0,
p(t) — { 0,02 - e—0,02¢ npu t > 0.

Ha#inure BeposrtHoCTh TOro, 4To (POTOdNEMEHT NpopaboTaer Ges
OTKa3a B Tedenue 100 yacos, 3amumure HHTETPAIBHYIO (DYHKITHIO
pacripegenenus. Onpenenure MareMaTHIecKoe OXKUIAaHUE U JHC-
HNEPCUIO CYYaliHOU BEJIMYHUHBI.

11.27. HenpepoiBaas cny4aiinast Bequunna T pacupenesena,
[I0 IIOKa3aTeJIbHOMY 3akoHy p(t) = 5. ¢ ot npu t > 0;
p(t) = 0 mpm t < 0. Haiinure MaTeMaTudeckoe OXKHUJIaHMe, CpejiHee
KBaIpaTU€CKOe OTKJIOHEeHHe U auciepcuio 7.

OrBernl
0 npu x> -2,
11.9. 3/5.11.10. p(z) ={ 1/4 npu —-2< 3 < 2,
0 npu x > 2.

0 npu r > —2,
Flz)=< (z+2)/4 npu —2< g < 2, 11.11. v3 = u3 = 0;

1 pu x> 2. ~
va =4 =02 11.12. M[X] =5, D[X]=3, o[X]= /3.
11.13. £k =1. 11.14. ¢ = 0,5, P0< X < 1,5) ~ 0,82,
P(-1< X <2)~0,98 11.15. a) ~ 0,3749; 6) 4; B) 9; r) 3.

% 2

11.16. p(x) = A==, (=511). 11.17. 0,68269.
11.18.7a) ~ 0,8504; 6) ~ 0,9722; (3,2;6,8) cu.
11.19. ~ 0,0365 kr. 11.20. 13 pasencrsa P40 < X < 60) = 1
peaBapuTesnbHo Halaure o X]. Torma: a) P(40 < X < 45) =~
~ 0,0228; 6) P(50 < X < 60) ~ 0,2119. 11.21. 2.3%.
11.22. 247 < X < 253. 11.23. 0,6515. 11.24. A > 0.5.

0 npu t >0,
11.25. p(t) = { 6.e 61 npa t > 0.

_ 0 mpu t >0,
it} = { 1—e % ppu t>0.
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0 npu t >0,
i1 26, (T > 100) = 0, 135; F(t) = { 1 — e—0,02 npu t >0,
Al H0 4.; D[T] = 2500 u. 11.27. A = 9, M[T] = 1/5,

wli] 1/5, D[T] = 1/25.

| 2. XapakTepucTudeckne PpyHKIUMN

% Ha-
X npaxrepucTudeckoi pynkuumedt ciaydaiinot Beamumab X
SetineTest (pynkuasa

gt) =M [eitx] ’

fiae + munMas eguanna. Oynakius g(t) npeacrasiageT (:(;16011i Mz-
FEMATHYOCKOE OXKHJIaHUE HEKOTOPO#A KOMILJIEKCHOM Clyda HOﬁ 1;(
i U = etX, (PYHKIMOHAJIBHO CBA3aHHONA C BEJIMYHHO \

Hlpu pelieny MHOTHMX 33Jlad TEOPUM BEePOATHOCTEH OKa3bIBaeT-

L8y i00iee 10JIb30BaThCH XapaKTEPUCTUYECKUMHA PYHKIUSMHU, YeM

WEOIHAMU paclipe/iesieHusi. 3Hasl 3aKOH paclipelie/IeHHs CIy YaiiHOM

sedminnnl X, JIerKo HaliTH ee XapaKTE€PUCTUIECKYIOo (PYHKIHIO.
'enm X JiMcKpeTHast cirydaliHasi BeJIMYKMHA C PAZIOM paclpe-

SISRILSIE RS B

NV |lazy|zo | ... |
"1pi|p2]|.-.- | Pn
(e XnpakTepucTHdecKass (pyHKIUs

o(t) = 3 p - i, (14)

k=1

Fonn X HellpepbIBHASA Cly4YailHas BeJIMYHHa C IJIOTHOCTBIO pac-
dpestenenns p(x), To ee XapakTepHCTHYECKasd (PyHKIHUs

+00

9t) = [ €p(x)da.

— 00

()I'MOTUM HEKOTOpble CBOMCTBa XapaKTEpPUCTHYECKOH QyHK-

I SSEERE!

# /L1y nenpepbIBHON Ciry4aiiHON BEJIMYHUHBI IIJIOTHOCTH BEPOAT-
HOCTCH BBIPAsKAETCsl Yepe3 XapaKTEePHUCTUIECKYIo (PYHKIHIO
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