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JIaHHbIE METOJMYECKUE YKa3aHUs HAIMCAaHbl B IIOMOILb CTYJIEHTaM OYHOM
¢dbopMbI 00ydeHHs TPU BBHIMOJIHEHUH KOHTPOJBHBIX M PACUETHBIX paboT Mo Teo-
pUU BEPOATHOCTH. B yKazaHUAX NPUBEICHBI IPUMEPHI PEILCHUS 3aa4 pa3and-
HBIX TUIIOB, a TaKXe JaHbl HEOOXOJIMMBbIE TEOPETUUECKUE CBEJICHUS U CCHUIKH

Ha JIUTEpPaTypy.

1. KomOunaropuka. HemocpeacrBeHHbIH MoACYeT BEPOATHOCTEH

JlJi1 TOBTOpPEHUS MPUBOJAUM OCHOBHBIE OIpeneseHust U HopMysibl KOMOUHA-
TOPHUKHU U TEOPUU BEPOSITHOCTEH.

OO1UM TEPMUHOM «COEIMHEHUS» Ha3bIBAIOT TPU TUIA KOMOMHAIMM, co-
CTABJICHHBIX U3 HEKOTOPOTO YHUCJIa IPEIMETOB (JIEMEHTOB).
Pazmewenus. Ecnu cocTaBiasTe U3 N pa3iIM4YHbBIX JIEMEHTOB IPYIIIBI 10 M 3JIe-
MEHTOB B Ka)JOMW, pacrojaras B3sATbl€ M 3JIEMEHTOB B Pa3JIMYHOM IOPAJIKE, TO
TaKre KOMOMHAIIMU HA3bIBAIOTCS Pa3MEIEHUsIMH U3 N 35eMeHTOB 1o M. OO0miee
YHUCJIO pa3MEeIEHUI U3 N 3JIEMEHTOB 10 M

n!

(A ge3 noam, ="O—DO=2)-.—(m-B]= -7

[lepecTaHOBKHU SIBJISIIOTCSI YaCTHBIMH CITy4asiMUA pa3MelleHui (M3 N 3JIE€MEHTOB
1o N). Yucio pa3MerieH i ¢ TOBTOPCHUSIMU:

(Arr1n)c noem. nm'

Ilepecmanosxu. Ecnu B34Th N DJIEMEHTOB M IEPECTaBIIATh MX BCEBO3MOXK-
HBIMHU CITOCOOaMH, COXpaHssl HEU3MEHHBIM HX YHCIIO, TO KaXKJas Takas KOMOU-
Hanus OyJeT Has3pIBaThCs MepecTaHOBKOM. OOIee YuCao MepecTaHOBOK M3 N

_ AN _
AJICMEHTOB (Pn) 63 noem. =~ An =n!

Ecnu B mepecTaHoBKax M3 OOMIEro YMCiIa N 3JIEMEHTOB €CTh K pa3imyHbIX
AJIEMEHTOB, IIPU 3TOM 1-i 3IEMEHT NMOBTOPSETCA N1 pa3, 2-U DJIEMEHT NOBTOPSI-
ercs Ny pas, K-ii ameMeHT moBTOpsIeTCs Nk pas, MPU 3TOM N= N+ Np+...+ N, TO
TaKue NEPECTaHOBKU HA3BIBAIOT NEPECAHO6KU C NOBMOPEHUAMU.

n!
(P)

Cnoém. nln,t.n,!

Couemanus. Ecnmu U3 N pa3iMyYHBIX 3JEMEHTOB COCTABJSATH TPYHIBI O M
AJIEMEHTOB B KaX 0¥, HE oOpalias BHUMaHUs Ha MOPSIOK JJIEMEHTOB B TPYIIIIE,
TO TaKH€ KOMOMHAIIMN HA3bIBAIOTCA COUYETAHUAMHU U3 N 3j1eMeHTOB 1o M. OO01mee
YHMCJIO COYETAaHUM

m:Anm_ n!

NP mi(n-m!




[Ton cobbiTHEM B TEOPUHU BEPOSITHOCTEM MOHUMAETCS BCAKHM (PakT, KOTOPBIN
B PE3YyJITATE UCIIBITAHUNA MOKET IIPOU3OUTH MU HE NMPOU30UTH. Heckoibko co-
OBITHI1 B JaHHOM UCHBITAHUU 00pa3yroT NOIHYI0 2pYRnYy, €CIIA B PE3yJbTaTe UC-
IBITaHUSI HEMPEMEHHO JOJDKHO MOSBUTHCA XOTS Obl 0AHO M3 HUX. Heckoibko
COOBITUI HA3bIBAIOTCS MOMAPHO HECOBMECHmHbIMYU B TAHHOM HCIBITAaHUU, €CIU
HUKAKHWE JBA U3 HUX HE MOTYT ITOSIBUTHCS] BMECTE.

Heckonbko cOOBITUI B JaHHOM HCIBITAHUM Ha3bIBAKOTCS PABHOBO3MOIICHYI-
MU, €CIIN €CTh OCHOBAHUE CUUTATh, YTO HU OJHO U3 HUX HE SIBIIETCA OOBEKTHB-
HO 00J1e€ BO3MOYKHBIM, YEM JIPYTOE.

Crnyuyalinble coObITHS, 00pa3yIolIKe MOJHYIO T'PYNIy HECOBMECTHBIX U PaB-
HOBO3MOXHBIX COOBITHI, HA3BIBAIOTCA CIyuasmy (MCXOIaMU WU IIAHCAMH).

Kiaccuueckoe omnpenencHue BEPOATHOCTU: €CIU Pe3yIbTaThl HCIIBITAHUS
MO>KHO INPEACTaBUTh B BUJE MOJHON rpymibl N paBHOBO3MOKHBIX HECOBMECT-
HBIX CIy4aeB M €ciii coObITUE A MOSIBISETCS TOJBKO B M ciydasx, TO BEpOST-
HOCTb COOBITHSI A paBHA OTHOIICHHUIO YMCIA CIy4yaeB, OJarompusTCTBYIOIINUX

M
COOBITHIO, K O0IIIEMY YHCITy BCEX ciiydaes, T. €. P(A) = N

['unepreomerpuyeckoe pacupeneneHue. [lycts B ypue N mapos, u3z Hux K Oe-
abix, N- K yepnbix. Haynauy u3 ypHsI B34T0 N 111apoB. Torja BeposiTHOCTh TOTO,
YTO CpeIM HUX OYJIEeT pOBHO k OE€JbIX IIapOB, paBHA:

k ~n—Kk
C,.C
P(A) =K N=K_
Cn
N
3anamue 1.
Hpumep:
N3 gucen 1, 2, 3, ..., 100 nayrag Beioupator 70 gucen. KakoBa BeposiT-
HOCTB TOT'0, YTO HAMOOJIBIINM M3 HUX OKa)KeTcs yuciio 98?
PemeHue:

.
Jlist BHIGOpA CeMUIECATH YHCeN U3 cTa cymectByer C/oy croco6os. Mak-

cUMajbHOE 4ncio 98 B BHIOOPKE 00ECIIEUMBAIOT T€ U3 HUX, KOTOPBIE MPEIIUCHI-
BaIOT BBIOpATh CaMo ATO YMCIO U 69 uucen, MeHbIIHX, yeM 98. Takux cmocoboB

6ymer Cgs. Torna

CS 97t 1000 _ 70-29-30 _ 29

C/2 691281 70:30! 100-99-98 462

IHpumep:

B naptun 100 uznenuii, u3 kotopsix 4 — OpakoBaHHbIe. [[apTus MPOU3BOIBHO
paszeneHa Ha JB€ paBHbIE YAaCTH, KOTOpPbIE OTIPABJICHBI ABYM MOTPEOUTEISIM.
KakoBa BEpOSTHOCTh TOTO, YTO BCE OpaKOBaHHbBIC M3ICIHUS JOCTAHYTCS: a) OJ-
HOMY MOTpeOuTento; 6) 000uM MOTPEOUTEINSIM MTOPOBHY?

Pewenue:

a) [Tyctb coObiTHE A — BCe OpakOBaHHBIE M3CIHUS JOCTAHYTCS OJHOMY TOTpe-
ouTento. ObIIee YrciIo croco00B, KAKUMU MOKHO BeIOpaTh S50 m3menuit u3 100,

P(A) =

paBHO C.y. CoOBITHIO A GArONpPUATCTBYIOT CTydaH, KOraa u3 50 u3aenuii oT-
IPABJIEHHBIX OJHOMY MOTpeOuTeno Oyaer 1mbo 46 cTanmapTHbIX U3 96 U Bce



OpakoBanHbie 4 3 4, mu60 50 ctangapTHEIX U3 96 u 0 OpakoBaHHBIX U3 4. To-
raa

CoeCs +CoeCy  Coe-1+Cge-1 2Cge  2-96/50500

c¥, ~ C¥  CX 46501000

_2-47-48-49-50

~97-98-99-100

0) Ilycts B kaxxmoii maptuu mno 2 OpaxoBaHHBIX u3nenus. CoobiTuio B Oymyt

OJIaronpuATCTBOBATH Cllydau, Korja u3 50 uzaenuii, oTrpaBIeHHBIX OJHOMY T10-
TpeduTemto, OyayT 48 cranaapTHBIX U3 96 1 2 OpakoBaHHBIX U3 4.

CoeCs: 9641501501  49°.50%.6
C3, 4814812121001 97-98-99-100

P(A) =

=0.117

P(B)= =0.383

IIpumep:

3ajaya 0 JHAX poxaeHus. HaliTu BEpOATHOCTH TOTO, YTO B TpyNIE U3 25 Yelo-
BEK HM Y KOI'O HE COBIAJAIOT JHU POXKICHHUSL.

Pewienue:

B paMkax ypHOBOIl CHUCTEMBI 3aJady MOXHO HHTEPIIPETUPOBATH TakK: B ypHE
nMeetcs 365 mapoB, 3aHyMEPOBAaHHBIX yuciaaMu oT 1 1o 365. 13 ypHsbI cinyyait-
HbIM 00pa3oM BbIOMpaeTcs 25 mapoB. Jlerko 3aMeTUTh, UTO UCKOMAasi BEPOSIT-
HOCTb onpeessieTcs o hopmyie

A" 365-364-...-(365—25+1) 1 24
n__ . —(l- ) (1=,
A 365 365 365

N MOBT

P(A) =

To4yHOE BBIYKCIICHHE 3TOW BEPOSTHOCTH JAOBOJBHO YTOMHUTEIBHO, HO JIETKO IO-
JYYHTh IS HEE XOPOIIYI0 MPHOImKeHHYI0 hopmyiy. JleficTBUTENBHO, IPU Ma-
JbIX 3HaYeHHsX X IN(1-x) ~-X. [Toatomy
1+2+...+24 25-24
InP(A) ~ — = =
365 2-365

—0,822

Otkyna
P(A) =e %2 =0,4396.
Hpumep:

Ha otnenpHbIX KapToukax Hamucanbl OykBel T, E, O, P, U, 5. Kaprouku
nepememianbl. HallTu BEpOATHOCTh TOTO, YTO MPUKIAAbIBAS KAPTOUKU OAHY K
JIpYTOH, B CITy4alfHOM MOPSAJIKE, HE TIISAS, TOJIYIUTCS CIIOBO «TEOPHUS)?
Pewenue:

Yucno 01aronpusTHRIX COOBITHI paBHO 1, BCEro ke 4MCIIO KOMOMHALIMKM paBHO
YUCITy IEPECTAHOBOK:

Hpumep:

Hcnonb3ys ycinoBue Npeaplaylien 3aaui, HAauTH BEPOSITHOCTh TOTO, YTO IOJTY-
YUTCS CJIOBO «aHAHACY», €CJIM Ha OT/ICJIbHBIX KapTOUYKaX HAMKMCaHbl TpU OYKBHI A,
nse H n omua C?

Pemienue:



1. 21
PA)= =221
6 60

6 moBT

3anmava 1.

B rpynne 25 cTynaeHTOB, U3 HUX 5 MOJYyYWIM HA DK3aAMEHE OTIIMYHBIE OLICH-
K, 12 — xopoume, 6- yIOBIETBOPHUTEIbHBIE U 2 — HEYIOBJIETBOPHUTEIILHBIE.
Omnpenenutb BEPOSITHOCTh TOTO, YTO MPOU3BOJIBHO BBHIOPAHHBIA CTYIEHT IOJIY-
YUJI: @) YAOBJIETBOPUTEIIbHYIO OLIEHKY; 0) OIIEHKY HE HI)KE XOPOIUEH.

Otger: a) P(A)=0,24; 6) P(A)=0,68.

3amaua 2.

JUig KOHTpOJIs Haydady B3sTa HapTus JeTalled, Cpeau KOTOPhIX N A00poka-
YeCTBEHHbIX U M OpakoBaHHBIX. [Ipu KoHTpoOJe okazanock, yto nepssle K npo-
BEPEHHBIX JeTaliell 0OpokadyecTBeHHbl. OnpenenuTb BEPOATHOCTh TOTO, YTO
cieayromias AeTaib OyJIeT Takxke J0OPOKauYeCTBEHHOM.

OtBeT: P(A) = n——k
n+m-—k

3anmada 3.

YeTbIpeXTOMHOE COYMHEHHUE PACIIOIO0KEHO Ha MOJIKE B MPOU3BOJIBHOM I10-
psanke. HaliTu BEpOATHOCTH TOTO, YTO TOMA OKa)XyTCsl B BO3PACTAIOIIEM WIH

yOBIBAIOIIIEM TOPSIJIKE.
Otger: P(A)=i.
12

3amaua 4.

[IATh KHUT Ha OJHOM IIOJIKE pacCTaBiAIOTCA Haynady. Onpenenurs BEposT-
HOCTb TOTO, YTO JBE ONPENEICHHbIE KHUIM OKa)XyTCs: a) OCTABICHHBIMU PSi-
JI0M; 0) MOCTaBJIECHHBIMU PSJIOM C TIPaBOro Kpasl.

Otsert: a) P(A)=0,4; 6) P(A)=0,1.

3amada 5.

OnpenenuTs BEPOSITHOCTh TOTO, YTO CEpUsl Hay/nauyy BbIOpaHHOW OOJMranuu
HE COJEPKHUT OJMHAKOBBIX LU, MPUUYEM HOMEP CEpUU MOXKET OBITh JHOOBIM
MATU3HAYHBIM 4yuciioMm, HaunHas ¢ 00001,

OtBeT: P(A)~ 0,302

3amzaua 6.

[Ipubop mmeeT nsATU3HAYHBIN HOMep. HaliTu BeposSITHOCTH MPaBUIBLHOTO
oIpeseNieHUs] HoMepa Mpuodopa Uit KaKI0r0 U3 CIEAYIOIIUX YCIOBUM: a) cTepTa
nocienHsas uudpa; 0) cTepTbl TpU NOCAEAHUE LUQPPHI, PUYEM HU3BECTHO, YTO
OHH HEOJMHAKOBBIE.

OtBerT: a) P(A)=0,1; 6) P(A)~0,0014.

3amaya 7.

B smuke umerores 15 geraneit, cpeau kotopsix 10 oxpameHHbIx. COOPIIHK
Hay/ady U3BJEKaeT 3 aetanu. HallTu BEpOSITHOCTD TOTO, YTO OHHU OKaXKyTCS
OKpAILIEHHBIMHU.

Otget: P(A)~0,264.

3amaua 8.

B smuke copepxutcs 20 neraneit, u3 Hux 3 OpakoBaHHble. HaiiTu BeposT-
HOCTh TOTO, YTO Cpely 4 Hayaaudy M3BJICYEHHBIX JI€Taleil HE OKa)XeTcs Opako-
BaHHBIX.



OtBeT: P(A)~0,491.

3amaua 9.

Ha ckmane numeercsa 15 kuHeckonoB, n3 KoTopbix 10 co 3HaKOM KadecTBa.
HaiitTi BEpOSTHOCTH TOTO, YTO CPEIX HayAady B3SITbIX 5 KMHECKOIIOB, 3 U3 HUX
OKa)KyTCsl CO 3HAKOM Ka4eCTBa.

Otset: P(A)=0,4.

3amaya 10.

B cryaenueckon rpynmne 15 ronomen m 10 geBymek. Ha xoHuepr rpymma
MOJIy4YHJIa TSATh IPUIJIACUTENbHBIX OUJIETOB, KOTOPBIE Pa3bIrPhIBAIOTCA IO Kpe-
ouro. KakoBa BEpOsITHOCTh TOTO, YTO HAa KOHUEPT MOUAYT 2 AEBYIIKU U 3 FOHO-
mm?

Otset: P(A)=0,385.

3aoanue Ha 0om

3amaua 11.

YdacTHUKH kepeObeBKU OepyT U3 SIIMKA KETOHBI ¢ HoMepamu oT 1 1o 100.
HaiiTi BeposITHOCTH TOTO, YTO HOMEP MEPBOrO HayAady M3BJIEUYEHHOIO KETOHA
HE COJIEPKUT LUPPBHI 5.

OtseT: P(A)=0,81.

3anmada 12.

B kopoOke comepkuTcs 5 OAMHAKOBBIX KapTOYEK C 3aMMCAHHBIMA Ha HUX
OykBamH 11, K, O, JI, a. HaliTu BEpOATHOCTb TOTO, YTO B MOPSJIKE MOCTYILIICHUS
KapToueK 00pa3yeTcs CIOBO «ILIKOJIA».

Otger: P(A)=$ :

3anaya 13.

Habupas nomep tenedona, aboHeHT 3a0bL1 aBe mocheanue mudpel. Haiitu
BEPOSITHOCTh TOT'0, YTO HAOpAaHBl HYXHbIE LUMPHI: a) €CIM OHU PA3IUYHbL; O)
€CJIM OHU MOTYT OBITh M OJTHHAKOBBIMH.

Ortser: a) P(A):%; 6) P(A)=0,01.

3agaua 14.

Y CTpONCTBO COAEPKUT 5 INEMEHTOB, U3 KOTOPBIX 2 M3HOMIEHBI. [Ipn BKiItO-
YEeHUU YCTPOWCTBA BKIIIOYAOTCS 2 3jeMeHTa. HaillTu BEpOSITHOCTH TOTrO, YTO
BKJIFOYEHHBIMH OKaXXyTCsl HEU3HOLLICHHBIE DJIEMEHTHI.

Otsert: P(A)=0,3.
3agaya 15.
B ypue naxogsrcs 13 Genbix u 17 u€pHbIX mapoB. BeiHMMaOT 5 mapos.

Haiiti BeposITHOCTB TOTO, YTO Cpei HUX OYIyT JABa OCNBIX IIapa.
Otset: P(A)=0,37.

3amaua 16.

s mpoBeieHus 1abOpaTOPHBIX 3aHSATUM CTyICHYECKas IpyIna u3 26 4eno-
BEK, B KOTOPOH 8 NIeByIIeK U 18 1OHOIIEH, MTPOU3BOIHHBIM 00pa30M IEIUTHCSA Ha
2 paBHble Tpymnbl. HaiiTH BEpOSTHOCTh TOTO, UTO B Ka)KJIOM T'PYIINE OKaXETCS

10 OJJMHAKOBOMY UHCITY JIEBYIIIEK U FOHOIICH.
Otget: P(A)=0,327.



2. OcHOBHbIE TeopeMbl TEOPUH BEPOSTHOCTEIA.

Cymmoti 08yx coovimuii A m B (A+B) Ha3piBaeTcsi coObITHE, COCTOSINEE B
HACTYIJICHUH XOTA Obl OAHOrO U3 3TUX coObITHil. Ecnu coOwitust A 1 B Hecos-
MECTHBI, TO cymMMa COObITUH A U B CBOAMTHCS K MOSBICHUIO WIH COOBITHS A,
uu cooniThs B.

Cymmou HeCKOIbKUX coObImutl Ha3bIBAETCS COOBITHE, COCTOSIIEE B TIOSBICHUH
XOTs ObI OJTHOTO U3 HUX.

Ilpousseoenuem 08yx coovimuii A u B (AB) Ha3pIBaeTCsl COOBITHE, COCTOSAIIEE
B COBMECTHOM TOSIBJICHUU COOBITHS A 1 coObITHs B.
Ilpouzeedenuem HeckonbKUX coObImuli Ha3bIBAETCSI COOBITHE, COCTOSIIEE B COB-
MECTHOM TIOSIBJICHUH STUX COOBITHIA.

Teopema ci10:keHHS BEPOATHOCTEH

Ecnu A u B necoBmectHbie coosiTust, To P(A+B)=P(A)+P(B).
Ecnu 4, 4,,...4, =TI0NIapHO HECOBMECTHBIE COOBITHS, TO

P(A,+A, +..+A)=P(A)+P(A)+..P(A,). B cirydae 1ByX COBMECTHBIX COOBITHI

P(A+B)=P(A)+P(B)-P(AB). /IBa cOBMECTHBIX COOBITHS, OOpa3yIOIMIKX MOJHYIO
IpynIy, Ha3bIBAIOTCS MPOTUBOMONIOKHBIMH. COOBITHE, MPOTUBOIOIOKHOE CO-

ObITHIO A, 0003HauaeTcsi 4. Ha mpakTuke AJsl onpeesieHus: BEPOSITHOCTH O
HOTO M3 MPOTHUBOIIOJIOKHBIX COOBITHI UCIIONIb3YyeTCs hopMyIa:
P(A)=1-P(A)
Korna tpebGyercst BEIUNCIUTH BEPOSITHOCTh MOSBICHUS XOTS ObI OJJHOTO U3 He-
CKOJIBKMX HE3aBUCHUMBIX COOBITUH 4,, A,,..., 4,, Y TOOHO TI0JIb30BaThCs HOpMY-
JI0M:
P(4)=1-(1-P,)1-P,)..A-P,).

Teopema yMHO:KeHUSI BEPOATHOCTEH

Ecnu A u B nezaBucumsie coositus, To P(AB)=P(A)*P(B).
AHanoruuHo P(4,4,...A,) = P(4,)- P(4,)...P(4,)

Ecnu A u B 3aBucumbie coObITHS, TO P(AB) = P(A)- P(%).

AHAIOTHYHO P(A4,A4,...A)) =P(A1)'P(A% )'P(ABA A )"'P(A%AlAQ...An )

3anamue 2
Cymma necoemecmHulx coObIMul U NPoU3BeoeHUe He3A8UCUMBIX COObIMULL
IHpumep:

JIBa urpoka noodepeaHo OpocaroT UTrpalibHYIO KOCTh. BhIMTpBIBAET TOT, y
KOTOPOTO MEPBbIM BbINaaeT 6 oukoB. KakoBa BEpOSATHOCTH BBIUTPHIIIA JJISI UT-
poKa, OpocaroIEero UrpajibHyI0 KOCThb MepBbiM? BTopbiM?

Peuienue:

O603HaunM coObITHS: Aj — BbINageHue 6 OYKOB MpU 1 — TOM OPOCAHUU UT-
pansHOU KocTH (1 = 1,2, 3 ...); B - BBIMIPBIII UTPBI HTPOKOM, OPOCAIOIIIM K-
PAIbHYIO KOCTh IIEPBBIM.



Torma P(A) = %, P(A) :g IpH JIFOOOM 1 — TOM OpOCaHHH MIPaIbHOM KO-

ctu. CoObitne W MOXKHO mNpeACTaBUTh B BHUAE CYMMBl BAapUaHTOB:

B=A, +AAA; +AAAA A +... ITosTomy
S SR 1 (57 1 (5)" 1
P(B)=P(A,) +P(AJALAZ) + P(ALALAA AL ) +..= 5 + sl & + sl 6 +

MOXHO 3aMETUTh, YTO NEpPE] HAMH T'€OMETPUYECKasl MPOrPECcCUsi C MEPBBIM
1 2

YJICHOM azg U MHOXKHUTEJIEM q:(gj <1. Torga BEpOSTHOCTb BBIMIPHIIIA

NEPBBIM  WUIPOKOM  paBHA  CyMME  TE€OMETPUYECKOM  IPOTPECCHH:

P(B):la = % =1§1:o.545.
T 1- (55

BeposiITHOCTh BBIMIPBIIIIA UTPOKOM, OPOCAIOIIUM HUTPAJIbHYI0 KOCTh BTO-
pbIM, paBHa

P(B)=1-P(B)=1-0.545=0.455.

Hpumep:

Tpu cTpenka, nmonagaronye B 1ejb HE3aBUCUMO APYT OT JIpyra ¢ BEpOST-
HocTsimu 0.5, 0.4 1 0.3 COOTBETCTBEHHO, BBICTPEIIWIINA IO MUIIIEHA OJTHOBPEMEH-
HO. KakoBa BeposiTHOCTh TOTO, YTO B MUIIICHU:

a) He 00pa3oBaIOCh HU OJTHOU MPOOOUHBI (COOBITHE A);

0) oOpa3oBasioCh J1B€ MPOOOUHEI (cOObITHE B);

B) 00pa30Bajoch HE MeHee IBYX MpobouH (coowiTue C);

) oOpa3oBaiach XoTs ObI 0j1HA IpoOouHa (coobITHE D).

Pemienue:

[Tyctp Ai — i-bIil cTpenok moman B 1enb, A, - I-blii CTPENOK He Mmoman B

nenb. Torma P(A1)=0.5, P(A2)=0.4, P(A3)=0.3, npuuem A; — HE3aBHCHUMBIC CO-
OBITHSI.

a) Cimyyail, KorJia KaXKJIplii U3 CTPEITKOB MPOMAaXHYJICS:
P(A)=P(AA,A;)=P(A))P(A,)P(A;)=0.5-0.6-0.7=0.21.

0) ITonayu 1Ba U3 TPEX CTPEIKOB:

P(B) = P(AAA; +AAA;+AAA;) = PAAA;) + PAAA;)
+P(AA,A;) = P(A;) P(A2)P(A3) + P(ADP(A,) P(A3) + P(ADP(A2)P(A;) =
=0.5-0.4-0.3 + 0.5:0.6:0.3 +0.5:0.4-0.7=0.29

B) OOpa3zoBaHue HEe MEHee JBYX MPOOOUH O3HAYAET, YTO MOMaxyT JIMOO JBa
CTpeJika, 1100 BCe TPH:

P(C)=P(B) + P(A;A,A;)=0.29+0.5-:0.4-0.3=0.35

r) Tak Kak MPOTHUBOMOJIOKHOE COOBITHE K COOBITUIO «XOTS OBl OJTHA» SIBIISACTCS
«HU OJTHOTO TIOTIAJaHUS», TO

P(D)=1-P(A)=1-0.21=0.79

3amaua 17.
[Ipu cObopke mexaHu3Ma paOoO4Mil JOJKEH yCTaHABIMBAaTh B HErO OMpEIesIEH-
HYIO JIeTallb. B HEKOTOPBIX Ciiydasix €€ MPUXOJUTCS MOATOHATH MyTEM JIOMOJI-



HUTEIHHOU 00paboTKu. BeposTHOCTH TOTO, YTO AeTallb OyJIeT yCcTaHOBIEHa Oe3
MOJITOHKH C TepBoil poosl, paBHa 0,38 1 ¢ moAroHKOU npu BTopoit mpode 0,26,
nipu Tpetbeit 0,20, nmpu yetBéproit 0,14, npu mstoit 0, 02. KakoBa BEpOSITHOCTH
TOTO, YTO [JIsi TOJATOHKM ATOM jAertanu mnotpelyeTcs: a)dojiee IBYX Mpoo;
0)deThIpe WM MATh MPOO; B)HEUETHOE YHCIIO MPOO.
Otser: a) 0,36; 6) 0,16; B) 0,6.
3amaua 18.
Crpenok nMpou3BOAUT OAUH BBICTPENI B MUIIEHb, COCTOSIIIYIO U3 LEHTPAJIbHOTO
Kpyra M JByX KOHIICHTPHUYECKHUX Kojel. BeposTHOCTH momajgaHust B KpPyr U
KoJiblla cooTBeTcTBEHHO paBHbl 0,20; 0,15; u 0,10. Onpenenuts BEpOSATHOCTH
HETIOIAa/IaHNs B MUILICHbD.
Ortser: 0,55.
3amaya 19.
Ha crennaxe 6MOIMOTEKH B MPOU3BOJIILHOM MOPSAIKE pacCTaBICHbI 15 yueOHH-
KOB, IPUYEM S5 U3 HUX MO MaTeMatuke. bubmmorekaps Oepét Haymady 3 y4eo-
HUKa. HaliTh BEpOSITHOCTH TOTO, YTO XOTSI Obl OJAMH U3 B3SITHIX YUYCOHHKOB ObLI
10 MaTEMATHKE.
OtBet: P(A)~0,736.
3amaua 20
B smuke conepxkutcs 10 neraneid, u3 Kotopbix 4 okpaiensl. COOpIIMK Haya-
yy B3su1 3 neranu. HailT BEpoOsITHOCTH TOrO, YTO XOTA Obl OJJHA U3 B3ATHIX J€-
TaJIEW OKpallleHa.
OtBeT: P(A) :g
3agauva 21
Ha Tpéx TOKapHbIX CTaHKaX U3TOTOBJIEHBI METYMKH CIEIYIOIINX PA3MEPOB.

Howmep KonnyecTBo METYMKOB CO CpEeHUM
CTaHKa JTIMaMETPOM PE3bObI, MM
Or 11,15 Or 11,18
Jlo 11,18 Jlo 11,21
1 40 20
2 5 50
3 90 100

OnpenennTs BEPOATHOCTh TOTO, YTO B3ATHIE HAayAady [0 OJHOMY OT KayKIOTrO
CTaHKa METYUKU OyIyT CO CPEAHUM AraMeTpoM pe3bOnt oT 11,15 1o 11,18 Mmm.
Ortser: 0,286.
3agaua 22.
BeposiTHOCTH TOTO, YTO U3TOTOBJIEHHAs Ha MEPBOM CTaHKe JeTajb OyJeT mep-
BOCOpPTHOM, paBHa 0,7. IIpy M3roTOBICHUN TAaKOM K€ ETAIM HA BTOPOM CTaHKE
sTa BepossTHOCTh paBHa (0,8. Ha mepBoM cTaHKe HW3rOTOBJIICHBI JBE JAECTAH, Ha
BTOPOM — Tpu. HaliTu BEpOATHOCTH TOTO, YTO BCE ACTAIU IIEPBOCOPTHBIE.
Ortser: 0,251.
3amaua 23.



BeposiTHOCTh HacTymieHus! COOBITUSL B Kaxka0M ombiTe paBHa 0,2. OnbITh Ipo-
U3BOATCS MOCJIEI0OBATENIbHO /10 HACTYIUIEHUS! coObITUs. OmnpenenuTs BEposT-

HOCTb TOTO, YTO MPHUJIETCS TIPOU3BOIUTH YETBEPTHIN OIIBIT.
Ortser: 0,512.

3agaua 24.
B aByx ypHax HaxoJsTCs IMIApbl, OTIMYAIONIMECS TOJIBKO ILIBETOM, MPUYEM B
nepBoil ypHe 5 OenbIX mapoB, 1 4epHbIX U 8§ KpaCHBIX, a BO BTOPOM ypHE COOT-
BeTcTBeHHO 10,8 m 6 mapoB. M3 00eux ypH Hayaady HM3BICKAETCS MO OJHOMY
nrapy. KakoBa BeposiTHOCTB TOTO, 4TO 00a mapa OJHOro IBeTa?
Ortser: 0,323.
3amaua 25.
BeposTHOCTh OHOTO MOMNAagaHus B LEAb IPU OJHOM 3alI€ U3 JIBYX OpYAH
paBHa 0,38. HailTu BEepOSATHOCTh MOPAXKEHUS LEIU MPU OJHOM BBICTpEIIE IEp-
BBIM W3 OpPYAHUH, €CIM U3BECTHO, YTO I BTOPOrO OPYIHsS 3Ta BEPOSITHOCTH
pasHa 0,8.
OtBer: 0,7.
3agaua 26.
Pabounii oOciyxuBaetr Tpu craHka. BeposTHOCTh TOro, 4YTO B T€UEHHUE OJIHOTO
yaca MepBbIi CTAaHOK HE MoTpedyeT BHUMaHus pabodero, paBHa 0,9, nis BTOpo-
ro cranka oHa pasHa 0,8 u misg tperbero 0,85. HaliTh BEpOATHOCTh TOTO, YTO B
TEUEHHE HEKOTOPOIo Yaca: a) OJJMH CTAaHOK MOTpeOyeT BHUMaHUs paboyvero; 0)
JIBa CTaHKa NOTPeOyIOT BHUMaHUs pabovero; B) XOTs Obl OAMH CTaHOK MOTPeOy-

€T BHUMaHus paboyero.
OtBer: a) 0,329; 6) 0,56; B) 0,388.

3aoanue na oom

3agaua 27.
B marasun noctynuna naptusi 00yBu ogHoro ¢gacona: 40 map yepHoro 1perta, 26
KOpPUYHEBOT0, 22 KpacHoro u 12 map cunero mgera. Kopobku ¢ 00yBbIo 0OKa3a-
JIMCh HE PACCOPTUPOBAHHBIMU M0 LBETY. KakoBa BEpOSTHOCTH TOTO, YTO Hay/a-
4y B3sTast KOPOOKa OKaxeTcsi ¢ 00yBbIO KPACHOTO MJIM CHHETO LiBEeTa?

OtBer: 0,34.
3amaua 28.
B rpynme 25 cryaenToB. M3 HUX OTIIMYHO YCIIEBAIOT IO MATEMATHKE 5 YEJIOBEK,
xopoiuo — 12, ynosnetBopurenbHo — 6, cnabo — 2. [IpenoaaBatenb, HE 3HAKO-
MBI C TPYIIION, BBI3BIBAET IO CIIMCKY OJHOTO U3 CTYJAEHTOB. Onpenennre Bepo-
ATHOCTb TOTO, YTO BBI3BAHHBINA CTYJEHT OyAET OTJIMYHO WJIK XOPOILIO YCIEBAIO-
M ?

OTser: 0,68.
3amaua 29.
B nByx simmkax HaxoAsTcs aeranu: B nepBoM 10 (M3 HMX 3 cTaHJapTHBIX), BO
BTOpOM 15 (M3 HMX 6 cTaHAapTHBIX). M3 KaX1oro siuka Hayaady BBIHUMAKOT
o oJHOM netanu. HallTu BEpOSTHOCTH TOTO, YTO O0€ JETaNM OKaXyTCS CTaH-
JTApTHBIMU.

Ortser: 0,12.
3anmaua 30.



CTaHOK-aBTOMAT IITAMITYeT JeTalii. BeposSTHOCTH TOTO, YTO 3a CMEHY HE OyAeT
BBIITYIIEHO HU OJHOM HecTaHJapTHOU aetanu, paBHa 0,9. Onpenenutb BEpOSIT-
HOCTb TOT'O, YTO HE OYJET BBIMYIIIEHO HU OJHOM HECTAHJAPTHOW JIeTalv: a) 3a
JIBE CMEHBI; 0) 32 TPU CMCHBI.

Otser: a) 0,81; 6) 0,729.
3amaua 31.
s curHanmuzanuyd 00 aBapuM YCTAHOBJICHBI JIBA HE3aBUCHUMO PaOOTAIOIIUX
CUTHaJIM3aTopa. BeposTHOCTh TOTO, YTO MIPU aBapuu CpabOTaeT MEPBBIM CUTHA-
nuzatop, paBHa 0,95, ns Broporo ona pasHa 0,9. HaiiTu BEpoITHOCTh TOTO, YTO
MIpU aBapuu cpabOTaAET TOJIBKO OJMH CUTHAIU3ATOP.

Ortser: 0,14.

3amaua 32.
B cryaum TeneBuAeHUs MMEKOTCS TPHU TEICBU3HUOHHBIC KaMmephl. s Kaxaon
KamMepbl BEPOSITHOCTh TOTO, YTO OHA BKJIIOYEHA B JAHHBIA MOMEHT, paBHa 0,6.
HaiitTi BEpOSITHOCTH TOTO, UTO B JJAHHBII MOMEHT BKJIFOUE€HA XOTS OBl OJJHA Ka-
Mepa.

Ortser: 0,936.
3anamue 3
Cymma coemecmmuvix coObImull U NPOU38eOeHuUe 3a8UCUMBIX COOBIIMULL
Hpumep:
N3 uucen 1, 2, 3, ...,100 Hayrag BRIOMPAIOT OJTHO YUCIIO. BBIUUCIUTE Be-

POSITHOCTH TOTO, YTO BEIOPAHHOE YUCIIO ACJIUTCS XOTS Obl HA OJTHO U3 Yucen: 4 u
6.
Pewienue:

[lycth coObiTHE A — BBIOpaHHOE YHMCIO AenuTca Ha 4, B — BblOpaHHOE
yucno nenutcs Ha 6. HyxHo otbickath BeposiTHOCTh P(A+B). Hetpyano nonu-
CUMTaTh, UTO BCEro 4ucen, Aensumxcs Ha 4 Oyaet 25, a Ha 6 Oyzaet 16. Ilpu
aToM coObITHsI A U B coBMecTHbIE (uncina, KpaTHbie 12 aenarcs v Ha 4, 1 Ha 6).
Bcero uucen, nensimmxcst Ha 12 Oyner 8.

25 16 8 33
P(A+B)=P(A) + P(B) - P(AB) = + - = :
( )= P(A)+ P(B) ~R(AB) 100 100 100 100

Hpumep:

Crynent Bblyurs1 41 u3 50 BONMpOCOB MpeajiararolnXcs Ha 3K3aMEHE.
HaiiTn BepOsITHOCTB TOTO, YTO OH OTBETUT BEPHO HA 3 BOMNPOCA U MOJYUYUT OT-
JUYHYIO OLIEHKY (COObITHE A), HE OTBETUT HU HA OJIMH BONPOC U IMOJIYYUT He-
YAOBJIETBOPUTEIBHYIO OILIEHKY (COOBITHE B).

Pewienue:

1) Ilyctb A; — CTyZIEHT OTBEYAET BEPHO HA MEPBBIA BONPOC, Ay — TO K€, HO Ha
BTOPOM BOIIPOC, A3z — TO K€, HO Ha TpPeTUH Bompoc. O4YeBUAHO, 4TO A =
=A1A2A3, 10O CTYJICHT JIOJDKEH OTBETUTH BEPHO HA BCE TPHU BOIPOCA.

ITo TeopemMe yMHOXKEHUS BEPOSITHOCTEM:

P (A) =P (Al A2 Ag) =P (Al) P (Ag /Al) P (Ag/ Al Az),

P (A1) = 41/50, P (A2 /A1) = 40/49, P (As/ A1 Ay) = 39/48.
P (A) = (41/50) - (40/49) - (39/48) = 0,544.

2) Ilyctb Bi— cTyneHT He OTBETHT Ha | — bIif Bomipoc, | =1, 2, 3.

P (B) =P (B1 B2 B3) =P (B1) P (B2 /B1) P (Bs/ B1 Bz) =9/50 - 8/49 - 7/48 =
0,004.



Omeem: P(A) = 0,544, P(B) = 0,004.

3amaua 33.
CTyneHT pa3bICKUBAaET HYKHYIO eMy (OpMyJly B TpeX CIpaBOYHHKaX. Beposr-
HOCTHU TOTO, 4TO (pOopMysa COAEPKUTCS B IEPBOM, BTOPOM U TPETHEM CIIpaBOY-
HHUKaxX CcOOTBETCTBEHHO paBHbI 0,6; 0,7 u 0,8. HaliT BEepOATHOCTH TOrO, YTO
(dopMynia COAEpPKHUTCS: a) TOJBKO B OJHOM CIPAaBOYHHKE; 0) TOJIBKO B JIBYX
CIPaBOYHMKAX; B) BO BCEX TPEX CIIPABOUHUKAX.

Otser: a) 0,188; 6) 0,452; B)0,336.
3anayga 34.
Urpok moouepeaHo urpaer no Ase naptuu ¢ urpokamu B u C. BepostHOCTH
Bburpeia y B u C nepsoii naptuu pasusl 0,1 u 0,2, BEpOATHOCTh BEIUTPATh BO
Bropoi nmaptuu 0,3; 0,4 cooTBeTcTBEeHHO. ONpenenuTs BEPOSITHOCTD: a) TOrO,
YTO MEPBBIM BbIMIpaeT B; 0) Toro, yto nepebiM Beurpaer C.

OtBer: a) 0,316; 6) 0,3816.

3amaya 35.
B Mactepckyro 1o peMOHTY paguONPUEMHUKOB MOCTYIIWIM JIBE MTAPTUU PaUo-
Jami onpeneiaeHHoro tuna. B nepBoit maptuu nammn B 2 pas3a OoJiblie, 4eM BO
BTOpOil. 13 OonblIoro yncia HepacCOPTUPOBAHHBIX JaMI MacTep OepeT mpous-
BOJIBHO 2 ITYKH. YeMy paBHa BEpPOATHOCTH TOrO, YTO 00€ JIaMIIbl OKaXKYTCS: a)
U3 OJIHOM mapTuu; 0) U3 pa3InYHbIX MAPTHI?

OTtBerT: a) §; 0) i.
9 9

3anaua 36.
[Ipennpustne m3roroBuser 95% crangapTHBIX U3AEIUNA, TpUYEM U3 HUX 86%
nepBoro copra. HaliTu BeposITHOCTh TOTO, YTO B35TOE€ HayJady W3JAeiue, U3ro-
TOBJICHHOE Ha TIEPBOM TMPEANPHUITHH, OKQKETCS IEPBOTO COPTA.
Otser: 0,817.

3amaua 37.
B ypue HaxomsTcs 5 6enbix u 20 depHbIX mapoB. M3 ypHBI mociie1oBaTeIbHO
0e3 BO3BpaIlleHUs BHIHUMAIOT IIAPHI 10 TEX MOp, MOKa HE OyJeT BBHIHYT OEMbIii
map. BeraucanTe BEpOSITHOCTh TOTO, YTO TIPH ITHX YCIOBHSIX OyAeT Mpou3Bee-
HO: @) TPH MOMBITKA (T. €. 10 mepBoro 0eaoro OyAyT BBHIHYTHI JBa YEPHBIX); 0)
TSTh MOTBITOK.

OtBerT: a) 0,138; 6) 0,091.
3anaua 38.
Ha oTnenpHBIX KapTOYKax HamwMcaHbl OYKBHI U, H, C, T, H, T, y, T. KapTouku ne-
pememanbl. KakoBa BepOATHOCTh MOJTYYUTH CIOBO «MHCTUTYT» B MOPSIIIKE TO-

SIBJICHUSI KQpTOUYEK MPU UX MPOU3BOJIBHOM BBIOOPE.
Otset: 0,0029.

3amayga 39.

B oOmiectBe 3 2N 4enoBeK OJMHAKOBOE YMCIO MYKYMH M KEeHIIMH. MecTa 3a

CTOJIOM 3aHUMAKOTCS MPOU3BOJIIBHO. ONpenenuTs BEPOATHOCTh TOrO, YTO JBa

JIMLA OJTHOTO 0JIa HE 3aMYT MECTa PSAOM.

OtBeT: p= W .
(2n)!

3amaua 40.



BeposiTHOCTh moOnyueHus OuieTa, y KOTOPOTO OJIMHAKOBBIC CYMMBI MEPBBIX H
nocyenqHux Tpex mudp Homepa, pasHa 0,05525. Kakoa BEposSsTHOCTh UMETH Ta-
KO OWJIET CpeM B3SAThIX Hayaady, eciii o0a OujeTa: a) UMEIOT IOCie10BaTeb-
HbIe HOMepa; 0) MOIy4YeHbl HE3aBUCUMO OJIUH OT JIPYTOTO.

Otser: a) 0,1105; 6) 0,1075.

3agaua 41.
JIBa cTpenka, Juisl KOTOPBIX BEPOATHOCTD MONAJAaHUs B MUILIEHb PAaBHBI COOTBET-
ctBeHHo 0,7 u 0,8, mpou3BoAAT MO OAHOMY BbIcTpeny. OnpenenuTb BEpOSIT-
HOCTb XOTSI ObI OZJHOTO MOIAIaHNs B MULIEHb. YKka3anue. 3ajaquy pelInuTh TPEMS
Pa3JIMYHBIMU CIIOCOOaMHU.
Ortser: 0,94.

3anaua 42.
BeposiTHOCTD /1711 JaHHOTO CHIOPTCMEHA YJIYYIIUTh CBOW MPEABIAYIIUNA PE3YIIb-
TaT ¢ OJHOW MOMNBITKU paBHa P. OnpeaenuTh BEPOSITHOCTh TOTO, YTO HA COPEB-
HOBAHMSX CIIOPTCMEH YIIYUYIIUT CBOM pe3yJIbTAT, €CIU Pa3peIIacTcs ACNIaTh JIBE
MOTIBITKH.
Vkaszanue. 3anauy pemutb TpeMsi pa3IMdHbBIMUA CITIOCOOAMHU.

Otset: p(2-p).

3adanue na dom

3anaua 43.
[Ipou3BoAsTCA TpU BBICTpPEIIA MO OJJHOM U TOM K€ MUILIEHU. BeposaTHOCTH TTona-
JAHUsS TIPHU [IEPBOM, BTOPOM M TPETHEM BBICTpPEIAX COOTBETCTBEHHO paBHbI 0.4;
0,5; 0,7. HaiiTu BEpPOATHOCTH TOTO, YTO B PE3YJIBTATE 3THX TPEX BBICTPEIOB B
MUILIeHb OyzeT: a) 1 monanganue; 0) 2 momnaaanus; B) 3 MomagaHus; T') XOTs Obl
OJTHO TIOTIaZlaHKe; 1) XOTs ObI JIBa MOIaIaHMS.
OtBerT: a) 0,36; 6) 0,41; B)0,14; 1) 0,91; 1)0,55.
3agaua 44.
Tpu uccnenoBaTest MPOU3BOIAT U3MEPEHUSI HEKOTOPOU (PU3NYECKON BETUUHHBI
HE3aBUCUMO JIPYT OT JIpyra. BeposiTHOCTh TOTO, YTO NEPBBIA NCCIEA0BATEID
JOTMYCTUT OIMMUOKY MTPU CUUTHIBAHUU TTOKa3aHuM mpubdopa, pasua 0,1. st BTO-
pPOro U TPETHErO UCCIEA0BATENIEH 3Ta BEPOATHOCTh COOTBETCTBEHHO paBHa 0,15
u 0,2. HaifTu BEpOATHOCTb TOTO, YTO MPU OJHOKPATHOM U3MEPEHUU XOTS ObI
OJIUH U3 UCClieIoBaTeNel TOMYyCTUT OIIUOKY.
Otser: 0,388.
3anaua 45.
N3 25 BompocoB nporpaMmbl cTyieHT 3HaeT 20. Halitu BEpoOsSTHOCTH TOTO, YTO
CTYJIEHT 3HAET MPEJIOKEHHBIE €EMY TPH BOIIPOCA.
OtBer: ﬂ
115
3amaua 46.
B ypue 5 6enbix u 3 depHbIX mapa. Haiitu BeposiTHOCTB: a) TOTO, 4To 3 Tmocie-
JIOBATEJIbHO BBIHYTHIX Hay/auy IIapa OKaXyTcs OEIbIMH, 0) TOTO, YTO IIAPHI
MOCTYTISAT B CIEAYIOIIEM TOPSIKE: YePHBIN, OCIIBIN, YEPHBII.
Ortser: a) 0,178; 6) 0,089.
3anaua 47.



[IpousBeneH 3aiI MO MMILIEHU M3 ABYX OpyIui. BeposTHOCTH momamaHus us3
nepBoro opyaus pasaa 0,85, uz Broporo 0,91. HaliTu BEpoSATHOCTh MOpaXKEHUS
uenu. Yxkazanue. 3agady pemiuTh TpEMsl pa3Iu4yHbIMU CIIOCOOaMU.

OtBeT: 0,9865.

111, ®opmysia noJiHO BEPOSATHOCTH.
BepositHocTu runore3 (popmyina beiieca)

Ecnu coOGpiTHe A MOXKET HACTYNUTh JIUIIb C OJTHAM U3 COOBITHH (THUIIOTE3)
H, H,,..,H,, IOIIapHO HECOBMECTHBIX U 00pa3yIONIMX IOJIHYIO IPYIITy COOBITHIA,

TO BEPOATHOCThH COOBITUSL A ompeensieTcs: o GopMylie MOJTHONU BEPOSTHOCTH:

n
P(A)= X P(Hi)P(A/Hi) :
=1
Ecnu cobpiTe A HaCTyNUIo, TO YCIOBHBIE BEPOSTHOCTU TUTIOTE3 BBIUKC-

astotes o popmynam beiieca:

P(Hk)P(A/ Hk)

n

> P(Hi)P(A/Hi)
=1

P(H, /A) =

Hpumep:

B niepBoit ypHe 7 Oenbix u 3 4epHBIX I1apa, BO BTOpoil 8 Oenbix u 4 uep-
HBIX, B TpeTbel 2 O6enbix u 13 uepHsix. 3 ypH Hayran BeiOupaercs ogxa. Kako-
Ba BEPOSATHOCTH TOTO, YTO: @) IIap, B3SAThIA Hayraj W3 BBIOpAaHHOW YPHBI, OKa-
xeTcst OenpiM? 0) U3 TpexX ypH OblLIa BbIOpaHa mepBasi ypHa, €Cliv Iap, B3sThIM
Hayra/Jl, okazajucs 0enbiM?

Pewenue:

a) [lycte Hj — runote3sl 0 TOM, 4TO U3 YpH BBIOpau NMEPBYIO, BTOPYIO WA Tpe-
ThIO YPHY COOTBETCTBEHHO. [ MMOTE3bI MOMAPHO HECOBMECTHHI. Toraa

P(Hl) = P(Hz) = P(Hg) = % .

VYcnoBHBIE BEPOSTHOCTH JOCTaBaHMSI M3 COOTBETCTBYIOIIEH YpHBI OEJOro
7 8 2
mapa: P(A/Hi) = —, P(A/Hy) = —, P(A/H3) = —.
pa: P( 1) 10 (A/Hp) 12 ( 3) 15
Torna no ¢hopmysie MOJTHOM BEpOSATHOCTU HAlEM BEPOSITHOCTh MOSIBICHUS

B pe3yJbTare 0eoro mapa:

P(A) = P(A/H;) P(Hy) + P(A/Hy) P(H2) + P(A/H3) P(H3) = %(% +% +%) =0.5
0) [1o ¢popmyne beiteca Haiiiem BEepOSTHOCTh TOTO, YTO U3 TPEX ypH ObLIa BHI-

OpaHa miepBasi ypHa, €CJIH IIap, B3SIThIA HAyTraJ, OKa3ajcs OelbIM:

P(Hl/A) — P(A/Hl)P(Hl) —
P(A/H,)P(H,) + P(A/H;)P(H,) + P(A/H3)P(H;)
_ 10°3 _7
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IIpumep:

JIBa urpoka moodepeaHo OpocaroT MOHETY. BrIUTpBIBaeT TOT, y KOTOPOTO
paHnblie BbinaaeT repd. KakoBa BEpOATHOCTH BBIMTPHINIA JJIsi UTPOKA, Opocaro-
1IEr0 MOHETY NepBbIM? BTOphIM?

Pemenue:

[Tycts A u B - ciyuaiinble cOOBITHS, COCTOAIIUE B TOM, YTO BBIMTPHIBACT
NEPBBIM M, COOTBETCTBEHHO, BTOPOM UTPOK, a X U (1- X) — BEpOSATHOCTH ITUX CO-
ObITHii. BBeneM aBE rHNOTE3HI:

H; — mpu nepBoM noaOpackiBaHUU MOHETHI BBITAAET repo,

H; — mpu mepBoM mmoaOpackiBaHUK MOHETHI BEITIAACT PEITKa.

Torma P(H;) = P(Hz) = 0.5, a P(A/Hy) = 1, P(A/Hy) = P(B) = 1-x.

[To dhopmyie MOTHOM BEPOSATHOCTH UMEEM

P(A) = P(A/Hy) P(H:) + P(A/Hz) P(Ho)

N

x =105+ (1-x)-0.5, orkyna x = %

3anamue 4

3agaua 48.
B BeruncnurensHOM 1abopaTopun uMeeTcst 6 KIaBUIIHBIX aBTOMATOB U 4 TOJTy-
aBTOMara. BeposSTHOCTh TOTrO, UTO 3a BPEMs BBIMOJHEHUSI HEKOTOPOTO pacyera
aBTOMAT HE BBIMAET U3 cTpos, paBHa 0,95. [[ns nosryaBTOMara 3Ta BEpOSITHOCTh
paBHa 0,8. CTyaeHT MpOM3BOJMT pACUET HA HayJady B3ATOW mamuHe. Hantn
BEPOSITHOCTH TOTO, YTO 10 OKOHYAHHUS pacyeTa MAIIMHA HE BBIMAET U3 CTPOSL.

Otsert: 0,89.
3anaua 49.
B amuke conepxurcs 12 geranei 3aBoga Ne 1, 20 neranei 3aBoga Ne 2, 18 ne-
tasen 3aBoaa Ne 3. BeposTHOCTB TOrO, 4TO JAeTtayiu 3aBoaa Ne 1 oTiam4yHOTrO Ka-
yectBa, paBHa 0,9; mis neraneit 3aBooB Ne 2 1 3 OHa COOTBETCTBEHHO PaBHa
0,6 1 0,9. HaiiTh BEPOSITHOCTh TOTO, YTO U3BJICUEHHAS HAY/1auy JAE€Talb OKaXETCA
OTJINYHOT'O KAYeCTBA.

OrtBer: 0,78.
3agaua 50.
BepositTHocTH TOTO, 4TO BO BpeMs paboThl 1U(POBOI AIEKTPOHHON MAaITUHBI
BO3HHUKAIOT COOM B apuU(METUYECKOM YCTPOWUCTBE, ONEPATUBHON MaMsITH U B
OCTAJIbHBIX YCTPOMCTBaX, OTHOCATCA Kak 3:2:5. BeposSTHOCTH OOHapyx eHus
cbost B apuMeTHYECKOM YCTPOMCTBE, OMEPATHUBHON MaMATH U B OCTAJIbHBIX
ycTporcTBax cooTBeTCTBEHHO paBHbl 0,8; 0,9; 0,9. HailTu BEpOSITHOCTH TOTO,
YTO BO3HUKIIUHN B MallIMHE cOOM OyaeT OOHapyKeH.

Ortser: 0,87.
3agaua 51.
Nwmerores ase naptuu usgenuii no 12 n 10 wryk, npuyemM B KaXA0W NapTUU 10
olHOMY OpakoBaHHOMY u3zenuto. M3aenue, B3sToe Haynauy U3 MepBOi MapTHH,
MIEPEJIOKEHO BO BTOPYIO, MOCJIE YEro BHIOMpAETCS HayJady U3/AeNie U3 BTOPOi
naptun. OnpeaenuTb BEpOSITHOCTh U3BJICUEHUST OPaKOBAaHHOTO W3JENUs U3 BTO-
pOM MapTHH.



OrtBerT: 13 )
132

3amaua 52.

[IaTHaAIATE DK3aMEHAIIMOHHBIX OWJIETOB COJEp)KaT IO JBa BOMPOCA, KOTOPHIC
HE MOBTOPSIOTCA. DK3aMEHYIOIMIMUICSI MOXXET OTBETUTh TOJIBKO Ha 25 BOMPOCOB.
OnpeneauTs BEPOSITHOCTh TOTO, YTO dK3aMEH OyJeT CllaH, €CJIH IS 3TOTO J0-
CTATOYHO OTBETUTHh HA JIBa BOMPOCA U3 OJHOTO OMJIeTa WK Ha OJIUH BOIPOC M3

nepBoro OusieTa U Ha JIOMOJHUTEIBHBIN BOIIPOC U3 APYroro OuieTa.

OrtBert: @

203

3amaua 53.
B niexe Tpu TuIa aBTOMaTUYECKUX CTAaHKOB, KOTOPbIE MPOU3BOAAT OJHU U TE€ K€
neranu. [Iporu3BOAUTENLHOCTh UX OJMHAKOBA, HO KAYECTBO PadOThI Pa3IUYHO.
W3BeCTHO, 4TO HA CTaHKAaX IEPBOIrO TUIIA MOXHO M3rotoBuTh 0,9 neranen BbIC-
IIero KauecTna, Ha craHkax BToporo tumna — 0,85 u tpersero tuna — 0,8. Bee
MOJyYCHHBIC B II€XE 32 CMEHY JI€TAJIM B HEPACCOPTUPOBAHHOM BHJE CJIOKCHBI
Ha ckiage. OnpenenuTh BEPOSATHOCTh TOTO, YTO B3sATas HayJady JeTalb: a)
OKa)KETCS BBICIIIETO KauyeCTBa, €CJIM CTAHKOB MEPBOT0 TUIA JIECSATh, BTOPOIO BO-
CeMb, TPEThETo JBa; 0) OKa3aBIIAsCs BBICIIETO KayeCTBa, U3TOTOBJICHA HA CTaH-

Ke TIEPBOTO THIIA.
OtBerT: a) 0,87; 6) g

3anmada 54.

B tupe nmeercs 6 OOMHAKOBBIX ITYXOBBIX pyKell. Beiencresue pasHULBI B IPU-
CTPEJIKE BEPOSITHOCTH IOMAAHMS IS IBYX U3 3TUX pyxeu paBHa 0,8; 1 Tpex
—0,9; a g onHoro — 0,3. Haygauy Obu1o B3TO PyXKb€, IPOU3BEIECH BBICTPEN U
IpoU301LIO0 nonaganue. KakoBa BEpOATHOCTb, YTO BBICTPEIN ObLT IPOU3BEIEH U3

PYKbsl, BEPOSITHOCTbD IOMAIaHus U3 KoToporo pasHa 0,8.
Ortser: 0,35.

3agaua 55.

JIBe paOOTHUIIBI HA pa3HBIX nepdopaTopax HAOWIH MO OJUHAKOBOMY KOMILICK-
Ty niepdokapt. BeposTHOCTH TOT0, 4TO MepBasi U3 HUX JOMYCTUT OLIMOKY, paBHA
0,05, a nns Bropoii paBHa 0,1. Ilpu cBepke mepdokapT Obuta OOHapy)KeHa
omuoOka. HailTu BeposSTHOCTH TOrO, 4TO omuback nepas padortuuia. [Ipeamno-
jaraetcs, 4yTo oba nepdopaTopa ObUIN UCITPABHBI.

OTBeT: 1 )
3

3amayga 56.
JIBa aBTOMaTa MPOU3BOAAT OAMHAKOBBIE JETalM, KOTOpbIE cOpachiBalOTCA Ha
oOmuii KoHBewep. IIpom3BOAUTEILHOCTh TEPBOTO aBTOMAaTa BJBOE OOJIBIIE
MPOU3BOJIUTENIBHOCTH BTOpOro. [lepBriii aBTOMAaT mpou3BoauT B cpeaHeM 60%
JieTanel OTIMYHOro KayecTBa, a BTopoil — 84%. Haynauy B3stas c koHBelepa
JeTalb OKa3ajach OTJIMYHOrO KayecTBa. HallTh BEpOSTHOCTH TOrO, YTO 3Ta J€-
TaJb MPOU3BEACHA IEPBBIM aBTOMATOM.

OtBer: 0,59.
3agaua 57.
Yucno rpy30BbIX aBTOMAIIHMH, MPOE3KAOIMIMX MO HIOCCE, HA KOTOPOM CTOUT
OEH30KOJIOHKA, OTHOCUTCSl K YMCIY JIETKOBBIX MallvH, Kak 3:2. BeposTHOCTH



TOT0, 4TO OYJET 3alpaBiiAThCs TPy30Basi MalnHa, paBHa 0,1; 11 gerkoBoit Ma-
HIMHBI 3Ta BeposTHOCTH paBHa (0,2. K GeH30K0I0HKE Moabexana AJisi 3anpaBKu
MairHa. HaiTu BepoOATHOCTH TOrO, YTO 3TAa MAlIUHA IPY30Basi.

Ortser: 0,43.
3aoanue na oom

3amaua 58.
Ha pacnpenenutenbHol 0aze HaxoIATCs SJEKTPUUYECKUE JAMIIOUKH, MPOU3BeE-
neHHble nByMs 3aBojgaMu. Cpennt HUX 70% W3rOTOBJICHBI NEPBBIM 3aBOJAOM H
30% - BTopweiM. M3BecTHO, uTOo M3 Kaxnabix 100 yammoyex, Mpou3BEIEHHBIX
IEPBBIM 3aBOAOM, 90 mITYK yJIOBIETBOPAIOT cTaHAapTy, a u3 100 mryk, npowns-
BEJICHHBIX BTOPBIM 3aBOJIOM, YJIOBJIETBOPSIOT cTaHAapTy 80 mTyk. Onpenenursb
BEPOSTHOCTH TOTO, UYTO B3sITasl HAayAady ¢ Oa3bl JaMrodka OyIeT yIOBICTBOPSITH
TpeOOBaHUSIM CTaHIAPTA.
Ortser: 0,87.
3amaya 59.
Ha cGopky mocrtynator neranu ¢ Tpex aBroMaroB. [lepBbiii Boityckaet 20%,
BTOpOoil — 30%, Tpernii — 50% neraneld nanHoro tuma. [lepBblii aBTOMAT IaeT
0,2% Opaxka, Bropoit — 0,3%, Tperuii — 0,1%. Halitu BepOATHOCTH MOCTYTUICHUS
Ha COOpKY OpakOBaHHOM JIeTaH.
Otser: 0,0018.
3agaua 60.
B Tupe nmeerca 5 pykeu, BEpOATHOCTH NMONALAHUA U3 KOTOPBIX PAaBHBI COOT-
BercTtBeHHO 0,5; 0,6; 0,7; 0,8; 0,9. Onpenenuts BEpOATHOCTh MOMAMAHUSA MPU
OJIHOM BBICTpEJIE, €CIU CTPEIISIONINI OepeT OAHO U3 PYXKEH Hayaady, a Takke
BEPOSTHOCTh TOTO, YTO BBICTPEI MPOU3BEICH U3 MSATOTO PYXKbs, €CIIH 3aPUKCH-
pPOBaHO MONaJaHueE.
Otger: 0,7; 0,26.
3agauva 61.
Ha nByX aBTOMaTHYECKMX CTAaHKOB W3TOTOBJISIFOTCS OJWHAKOBBIE AeTanu. M3-
BECTHO, YTO MPOU3BOJMUTEILHOCTh MEPBOrO CTaHKa B JiBa pa3a OoJbllie, 4eMm
BTOPOTO, U YUTO BEPOSITHOCTh U3TOTOBJIEHUS JETaIu BBICIIErO KauecTBa Ha Mep-
BoM cTtaHke paBHa 0,99, a Ha BTopom 0,96. M3roToBICHHBIC 32 CMEHY Ha 000MX
CTaHKaxX HEpPacCOPTUPOBAHHBIE JIETallM HaXOJATCs Ha ckianae. Onpenennrs Be-
POSITHOCTBH TOTO, YTO HayJlauy B3siTas JI€Tallb: a) OKAXETCS BBICILIETO KaueCTBa;
0) oka3aBLIAsICS BBICIIETO KayeCTBAa, U3TOTOBJIEHA HA IEPBOM CTAHKE.
Otger: a) 0,98; 6)0,673.

3agauva 62.
N3BecTHO, uTO 96% BBIMYyCKAaEMOW MPOAYKLIHMHU YJIOBJIETBOPSAET CTaHIAPTY.
VYrporeHHas cxeMa KOHTPOJISI TPU3HAET MPUTrOJHON CTaHIAPTHYIO MPOAYKITHIO
¢ BeposiTHOCTHIO 0,98 1 HecTangapTHYIO ¢ BeposTHOCTBIO 0,05. Onpenenuts Be-
POSITHOCTh TOTO, UTO HW3JEJHE, MPOLIEAUIEE YIPOIICHHBIM KOHTPOJIb, YIOBIE-
TBOPSIET CTAHAAPTY.

OrtBer: 0,998.

V. IloBTOpHBIE HE3aBUCHMMbIE UCTIBITAHUSA



Ecnu BEposSTHOCTH MOSIBICHUS COOBITHS A B KaK0M U3 N HE3aBUCUMBIX OIBITOB
MOCTOSIHHA W paBHA P, a HE HACTyIIeHue coObITust A B onbiTe ( = 1 — P, TO Be-
POSTHOCTh HACTYIUICHUs COOBITHS A TouHO K pa3 ompezensercs mo ¢opmyie
bepuynnu:

P (K)=CKpKg" K k=01...n

HaupeposiTHeliee yuciao My HACTYIUICHUN COOBITHI A ONpenesatoTCs U3 He-
paBEHCTBA
np—g<m,<np+p

JlokaibHas Teopema Jlansaca

Ecam 4ncno He3aBUCUMBIX OIBITOB N BEIUKO (HeCKonLKo coTeH), a npg>10, To

—X

k—np

Jnpg

Ha mpaktuke pu 60IBIIIOM YHCIIE OMBITOB N M MAJIOW BEPOATHOCTH P B KKIOM
OTJICJILHOM OIIBITE YHCJIO TTOSBICHUN COOBITHS MPUOJIMKCHHO BBIYUCISIETCS TI0
dbopmyie Ilyaccona:

Pn(k) y X =

Vr——- @(X), Te @(x) = Vf——

k
Pn (k) = 7:(—Ie_ A , TJIe A = NP UHTCHCUBHOCTH MpoIiecca.

HNurerpanbHas Teopema Jlaniaca.

Ecnu 4mciio He3aBUCHMBIX OIBITOB N BEIMKO (HECKOJIBKO COTEH), TO BEPOST-
HOCTb TOsIBIICHUS coObITHS A He MeHee Ky u He 6onee K2 pa3 omnpezensercs mo
dbopmyie

Pn(k1 <k< kz):(D(Xz) - (D(Xl) ,

2

1 X= —np k, —np
rae d(X) = je 2 dx, x X, = 2,
V2r '~ Jnpg Jnpg

N3 nHTErpansHoOu TeOpeMbI Jlamutaca ciienyetr BEpOSTHOCTb TOTO, YTO OTHOCH-

m
TeJbHAs 4acToTa COOBITUS — OTKJIOHSAETCA OT €ro BCPOATHOCTH B OTACIBHOM
n

UCIIBITAHUY P 110 aOCOFOTHOW BEJIMYMHE He 00JIee YeM Ha & WM ONPEIeIsIeTCs 110
dbopmyie

<g)=2Dd| ¢ n

Pq

Oynkiun @(X) 1 D(X) 3aTadyaMpOBaHbI, U TAOIMIIBI €CTh BO MHOTHX yUCOHHUKAX
10 TeOpUH BeposTHOCTeW. OHAKO 3/1eCh HAI0 3HATh, UTO eciid X < 0, TO HYXHO
BOCIIOJIb30BaThCS 4eTHOCTBIO P(-X)=¢(X) dyHKIHU ((X) U HEYETHOCTBIO D(-X) =
=-D(X) ¢pynknun D(X). Ecau X >5, To npuHUMAOT ¢ OOJIBIION CTENEHBIO TOY-

m
P¢——p
n



Hoctn D(X)=0,5. Ecmu X >4, To mpuHUMAIOT C OOJIBIIION CTETEHBIO TOYHOCTH
¢(x)=0.

3anamue 5
@opmyna bepnyanu. Jlokanvnas meopema Jlannaca. @opmyna llyaccona
Ipumep:
UrpanpHyto kocth Opocunu 4 pasa. Haiftu BepoATHOCTH TOTO, YTO IiIe-
CTEpKa BbIIAJIa POBHO 2 pasa.

Pewienue:
BeposiTHOCTB BbINIZICHUS HIECTEPKU NPU KaXkJIOM OTAEIBHOM OpOocCaHUU
1 . 1 5
KOCTH paBHa p=€ U TIOCKOJIBKY B 3TO# 3amaue N=4, k=2, q=1-p=1—- 5 = 5

MCKOMasl BEpOSITHOCTh paBHA
> 1, 5, 43 1 25 75
P8 =Ca () (e =175 36 36 1206
Mpumep:
CKOJIBKO pa3 HY»KHO MOJIOPOCUTh UTPATIbHYI0 KOCTh, YTOOBI HAUBEPOST-
HelIee BIMaieHne TPOUKHU Ob110 poBHO10?
Pemenue:

1 5 .
ITycth p=€, gq=—, Toraa no Gopmysie HaXOXKICHUS HAUBEPOSITHEHIIIETO

6
1 1 1
Yypcia: n-6—6310sn-€+6 mwm N—5<60<n+1, T.e. HEOOXOAUMO MO~

Opocuth KocTh 59 < n <65pas.

Ipumep:

Ctpenok cTpesser o MUILIEHU 10 TeX MOp, MOKa 00I1ee YUCI0 MPOMaxXoB
HE CTaHET paBHBIM 3. BeposATHOCTH Mpomaxa IMpu OJHOM BhICTpese paBHa 0.2.
KakoBa BEpOSITHOCTb TOTO, YTO CTPEIOK U3PACXOAYET POBHO 7 MATPOHOB.

Pewenue:

[To ycnoBuio 3amauu MOCHEAHUN, CEABMOW BBICTPEN HOJDKEH HATh MPO-
Max, OCTaJIbHbIE JIBA ITPOMaxa MOTYT IIPOU30MTH MPOU3BOJIBHO B MPEAbIAYIIUX 6
BbICTpEsIaX. Torga BEPOATHOCTh TOrO, YTO CTPEIOK U3PACXOAYET POBHO 7 ma-
TPOHOB, paBHa:

|
P(A)=q-Ce? p? ¢+ =0.2- % .0.22.0.8*=0.04915

Mpumep:

BeposTHOCTE TOrO, 4TO IIPU aBTOMATUYECKOM IUTAMIIOBKE HU3IAEIUNA OT-
JeNbHOE U3/IeNIhe OKaXKeTcsa OpakoBaHHbBIM, paBHa (.05. kakoBa BEpOSITHOCTh TO-
ro, yto B naptuu u31000 uzgenuii Bcrperutcs poBHO 40 OpakoBaHHBIX?

Pewienue:

Tak kax npg = 1000-0.05-0.95=47.5>10 BocnoJyib3yemcsi JIOKaJIbHOI T€O-
pemoit Jlannaca:

= kK—np 40-1000-0.5

A/npq NA4T1.5

~-1.45.



Haxonum mo Tabmute ¢(-1.45) = ¢(1.45) = 0.1394. Torna

Ipumep:

BepositTHOCTh «cO0s1» B paboTe TeneOHHOM CTAaHIIMU TPU KaXI0M BBI30-
Be paBHa 0.007. Iloctynuno 1000 Bb30BOB. OnpenenuTs BEPOATHOCT 9 «cOo-
EB».

Pemenue:

ITockonbky Npq = 1000-0.007-0.993=0.6951<10, mpu 3TOM n - BEJIUKO, a
p — MaJzo, To Bocnosb3dyeMcs Teopemont [lyaccona:

9
— 0 =1000-0.007= 7
A =np =1000-0.007=7, Torza Py 54(9)= o

e~ ~0.1014.
3agaua 63.
[TpousBoauTcs 4 HE3aBUCUMBIX BBICTpEJIa B OMHAKOBBIX YCIOBUSX, IPUYEM Be-
POSITHOCTh IOMaJlaHusl MpU KaxkaoM BeicTpene paBHa 0,3. HailTu BepoATHOCTb
HU OJTHOTO TOTa/IaHusl, TPEX U YEThIPEX MOMaJaHHH.

Ortsert: 0,240; 0,076; 0,008.
3anaua 64.
[Tpu ycTaHOBUBIIIEMCS] TEXHOJIOTHYECKOM IPOIIECCE CTAHOK-aBTOMAT MPOU3BO-
TUT 2/3 yucna u3aenuid nepBoro copta u 1/3 Broporo. Onpenenutsb: a) psbl
pacrpeneneHuss BEpOSATHOCTH YKCIIA IEPBOCOPTHBIX U3JIEINN: TIEPBBIN I TPEX
OTOMpPaeMbIX U3JEIHM, BTOPOI IS ISTH OTOUPAEMBbIX U3AENUM; 0) UTO SBISETCS
0osiee BEPOSITHBIM: MOJYYUTh 2 MEPBOCOPTHBIX M3AENUS CPEeIU TpeX Haydaudy
O0TOOpaHHBIX WM TPU NEPBOCOPTHBIX CPEH MATH HAayAayy OTOOpaHHBIX?

. 1, 6 . 12 8 .
OTBeT. a) P0,3 =?’Pl,3:3_3’P2,3=3_3’ 33=33 y
1 10 40 80 80 32
0) Pos = 35 Prs = 35 i Pys = 3 P :3_5;134,5 :3_5; 55 :3_5'

3agaua 65.
N3nenus, W3roTOBJIECHHBIE HA CTAHKE-aBTOMATE, B CpPeAHEM COCTaBISAIOT 90%
u3aeuil mepBoro copra. KakoBa BEposITHOCTh TOTO, YTO Cpeau S5 uzaenuit Oy-
JeT: a)4 uzzenus nepBoro coprta; 0) XoTs Obl 4 U3IEeNUs MEPBOro copra?
Otser: a) 0,328; 0) 0,918.
3anaua 66.
B uexe umeercst 6 MoTopoB. I Kax10ro MOTOpa BEPOATHOCTh TOTO, YTO OH B
JTAaHHBINT MOMEHT BKJItOU€H, paBHa (,8. HailTu BepoATHOCTH TOTO, YTO B JAHHBIM
MOMEHT: a) BKJIIOYEHBI 4 MOTOpa; 0) BKIIOYEHBI BCE MOTOPBI; B) BHIKITIOUCHBI
BCE MOTOPBHI.
Otsert: a) 0,246; 6)0,026; 8)0,000064.
3agaua 67.
Haiitu BeposiTHOCTB TOTO, UTO cOOBITHE A HacTynuT 1400 pa3 B 2400 ucnbita-
HUSIX, €CJIM BEPOSITHOCTD MOSIBJICHUS 3TOTO COOBITHS B KaXKJIOM MCIBITAHUU PaB-
Ha 0,6.
Otset: 0,0041.
3amauga 68.



BeposiTHOCTh MOpa)keHHsI MUILIEHH ITPU OAHOM BbIcTpene paBHa 0,8. Haiitu Be-
POSITHOCTB TOTO, 4uTO Ipu 100 BBICTpEiax MUILIEHb OyAET mopaxxkena 75 pas.
Otger: 0,04565.

3amaua 69.
YcraHoBneHo, uto B cpegHeM 0,5% MmapukoB, U3rOTOBIEHHBIX IS MOIIIUIIHA-
KOB, OKa3bIBalOTCSl OpakoBaHHBIMU. ONpenenuTh BEPOSITHOCTh TOTO, YTO CPEAU
nocTynuBIIUX Ha KOHTpoiab 10 000 mapukoB OpakOBaHHBIMH OKaXyTcs: a) 40
mTyK, 0) 50 mTyk, B) 60 mTYK.

OtBerT: a) 0,022; 6) 0,057; B) 0,022.
3amayga 70.
HaliTn HauBeposATHENWIINE YnCIa OTPULATEIbHBIX U TOJIOKUTENIbHBIX OIMOOK U
COOTBETCTBYIOILYIO BEPOSITHOCTh IPU YETHIPEX U3MEPEHUAX, ECIIH MPU KaAXKIOM
U3MEPEHUH BEPOATHOCTH IMOJyUYEHHUs TOJIOKUTEIBbHON OMMUOKU paBHa 2/3, a OT-

punarensHoi 1/3.
OtBeT: m; =3;m, =1;p=g.
81
3anaya 71.
UeMy paBHa BEpOATHOCTh HACTYIUICHUS COOBITHUSI A B KaKJIOM MCTIBITAHUH, €CITH
HauBEPOSTHEHIIIEE YUCIIO HACTyIIeHus cCOObITHS A B 100 HE3aBUCHUMBIX HCIIBI-
TaHUsIX paBHO 207
Ortser: 0,2.
3amayda 72.
CKoJIbKO HEOOXOIMMO MPOU3BECTH HE3aBUCHUMBIX UCIBITAHUI C BEPOATHOCTHIO
MOSIBIICHUSI COOBITHSI A B KaXKJIOM HCHbITaHUU, paBHOU 0,4, 4TOOBI HAaUBEPOAT-
HEHIIee YUCIIO MOSABICHUN COOBITUA A B 3TUX UCHBITAHUIX ObLTO paBHO 207
Otset: N=49; 50; 51.
3adanue na dom

3anmada 73.
[TocnenoBaTenbHO MOCIIAHBI YETHIPE PAIHOCUTHANIA. BeposTHOCTD prema Kax-
JIOTO U3 HUX HE 3aBHCHUT OT TOTO, IPUHATHI JIM OCTaJIbHbIE CUTHANBI, U paBHa 0,3.
Onpenenuts BEpOATHOCTh mpuema 1,2,3,4 cuUrHajioB, a Takke HU OJHOTO M3
HUX.
Otser: 0,4116; 0,2646; 0,0756; 0,0081; 0,2401.
3anaua 74.
Cpeau u3roToBIIEHHBIX padounMH JeTanei B cpeaHeM ObiBaeT 4% Opaka. Kako-
Ba BEPOSITHOCTh TOTO, YTO CPENIA CPENIM B3SITHIX HA UCHBITaHHE 6 neTtaneit 2 Oy-
IyT OpaKOBaHHBIMH?
Otser: 0,029.
3anmada 75.
Yrto BeposiTHEE BBIMIPATh Y PABHOCUIILHOTO MPOTUBHUKA: @) 3 mapTUH U3 4 WiH
5 u3 8?7 6) He MeHee 3 mapTuu U3 4 uiIn He MeHee 5 u3 §?
Ortser: a) P,, > P;,; 0) BeposiTHEE BBIUTPATH HE MEHEE 5 mapTuil us 8.

3amauda 76.

[To naHHBIM TEXHUYECKOTO KOHTPOJISI B cpeaHEM 2% M3TOTOBJIEHHBIX HA 3aBOJIC
4acOB HYXJA€TCS B JOMOJHUTEIBHOW peryinupoBke. UeMy paBHA BEPOSITHOCTH
toro, yto u3 300 m3roroBiaeHHbIX YacoB 290 mTyk HEe OyAYT HYXKIAThCsS B J10-
MOJIHUTEIBHON peryiaupoBKe?

OtBer: 0,042.



3amaua 77.
Jlnst naHHOTO 6acKeTOOMMCTa BEPOSTHOCTh 3a0POCHTHh MSY B KOP3UHY TPH OJI-
HOM Opocke pasHa 0,4. IlpousBeneno 10 O6pockoB. Halitu HamBeposiTHEMIIEe

YHUCJIO MOIaIaHN M COOTBETCTBYIOIIYIO BEPOSTHOCTb.
Ortsert: 4; 0,251.

3anamue 6
Humeepanvnas meopema Jlannaca u cieocmeust.

3amaua 78.
N3BecTHO, 4TO 3/5 BCEro ymcia M3roTOBISIEMBIX 3aBOJOM Tele(OHHBIX amnmapa-
TOB SIBJISIETCSI IPOJYKIIMEN nepBOro copra. OnpeaennuTs BEpOsITHOCTh TOTO, YTO
B M3rOTOBJIICHHOW mapTuu u3 200 anmapaTtoB OKa)KeTCSA: a) HAaMBEpOSITHEHIIee
YHUCJIO ammapaToB mepBoro copta; 6) 140 mTyk mepBoro copra.
OtBer: a) 0,058; 6) 0,00087.
3agaua 79.
BeposiTHOCTh mosiBiieHUsT cOOBITHS B KaKI0M U3 100 HE3aBUCUMBIX UCTIBITAHUIMA
nocTtosiHHa 1 paBHa 0,8. HaliTu BeposITHOCTD TOTO, UTO COOBITHE TIOSIBUTCS: &) HE
MeHee 75 pa3 u He 6ostee 90pas3; 0) He MeHee 75 pa3; B) He Oosee 74 pas.
Otser: a) 0,8862; 6) 0,8944; B) 0,1056.
3agaua &0.
BeposaTHOCTh TOSIBIIGHUST COOBITHUSI B KaXXKJOM M3 21 HE3aBUCHMOIO UCIBITAHUS
paBHa 0,7. HailTu BepoSITHOCTh TOTO, YTO COOBITHE MOSIBUTCS B OOJIBIIMHCTBE
HCTIBITAHUH.
Otgert: 0,95945.
3agaua 81.
B03MO0HOCTB BBIITyCKa HECTAaHAAPTHOU AnekTponamnsl paBHa 0,1. Onpenennuts
BEPOSITHOCTh TOro, YyTo B maptuu u3 2000 ymamii: a) 4YMCIIO CTaHIAPTHBIX — HE
menee 1790 mtyk; 6) uncno HecTaHAapTHHIX — MeHee 101 mTyku; B) yncio He-
CTaHIapTHBIX — MeHee 201 mTykwu.
OtBerT: a) 0,773; 6) 0; B) 0,53.
3agaua 82.
BepostHOCTh mosiBiaCHUS COOBITHS B KaXK10M 13 900 HEe3aBUCHMBIX MCTIBITAHUI
paBHa 0,5. Haiftu BeposITHOCTh TOTO, YTO OTHOCUTEIbHASI YaCTOTA COOBITHS OT-
KJIOHUTCS OT €r0 BEPOSATHOCTH MO a0COJIIOTHOW BeslnuuHe He Oonee ueM Ha 0,02.
OTger: 0,7698.
3agauda &3.
BepostHocTh nosiBiieHUs COObITUS B KaK10M 13 1000 HE3aBUCHUMBIX UCTIBITAHUM
paBHa 0,75. HaliTu BEpOSTHOCTH TOTO, UTO OTHOCHUTEbHASI YaCTOTA MOSABJICHUS
COOBITHSI OT €r0 BEPOSITHOCTH 10 aOCOIIOTHOM BennmurHe He Oosiee ueM Ha 0,01.
Otser: 0,979.
3amaua 84.
[Ipu mpoBepke KauecTBa U3rOTOBISIEMBIX PAIUOJIAMIT YCTAHOBJIEHO, YTO U3 HUX
95% cnyxut He MeHee rapanTupyemoro cpoka B 2000 yacoB. Onpenenuts Be-
POSITHOCTB TOTO, YTO B mapTuu u3 500 paauosiamn J0Jisl JJaMIT CO CPOKOM CITY K-
Obl MEHEe TapaHTUPYEMOro OYyJeT OTIUYAThCS OT BEPOSTHOCTH M3TOTOBIICHUS

Takou paauonamiel He Oosee yeM Ha 0,02.
Otser: 0,959.



3amaya 85.
BeposiTHOCT MOsIBIIEHUSI COOBITHS B KXKI0M M3 HE3aBUCUMBIX UCIIBITAHUN paB-
Ha 0,2. HailTu 4ucClIO UCHBITAaHWM N , IPU KOTOPOM C BeposiTHOCTBIO 0,9876
MOKHO OXHUJaTh, YTO OTHOCUTENIbHASI YACTOTA MOSBIICHUS COOBITHS OTKJIOHUTCS
OT €ro BEpOSITHOCTH MO a0COJIIOTHOM BennynHe He Oosee uem Ha 0,04.
OtBet: N=625.
3amaua 86.
[Ipu MmaccoBOM MPOU3BOJICTBE MPOIYKIIUH U YCTAHOBUBILIEMCS ITPOLIECCE MPOU3-
BOACTBA 4% u3aenuil BBIXOAAT OpakoBaHHBIMU. CKOJIBKO U3/I€TUH CIETyeT
0TOOpaTh, YTOOBI C BEPOATHOCTHIO 0,99 MOKHO OBLIO YTBEPKIATh, YTO CPEIU
U3JIeTUi 107151 OpaKOBaHHBIX TI0 a0COIFOTHOM BETMYMHE OTInYaeTcs ot 4% He
oonee yem Ha 1; 1,5; 2%?
OtBer: 2556; 1136;639.
3anaua 87.
BepositHocTh pomnymieHus Aedekra npu Mpou3BOACTBE MexaHU3MOB paBHa 0,4.
[TpousBonbHBIM 00pa3zom otOupaetrcss S00 MexaHU3MOB. Y CTaHOBUTH BEITUUHHY
HanOOJIBIIEr0 OTKJIOHEHUS YaCTHOCTH M3TOTOBJICHHBIX MEXaHU3MOB C JedeKTa-
MU OT BeposTHOCTH 0,4, KOTOPYIO MOXKHO TapaHTUPOBATh C BEPOSTHOCTHIO
0,9973.
Ortser: 0,066.

3aoanue na oom

3anmada 88

[Ipr naHHOM TEXHOJOTMYECKOM Ipouecce 75% Bcell MPOAYKIMU BBITYCKAETCA
BBICIIMM COpTOM. HaliTh HamBeposATHEWIIEE YUCIO U3AEIUN BBICIIETO COPTa B
naptun u3 150 u3penuil. BeIUMCIUTE BEPOSTHOCTH TOTO, YTO B JTOM IMAPTHH
OKa)KETCsI HAUBEPOSATHEWIIIEE YN CIIO U3/IEJIAN BBICIIETO COPTA.

Otser: m, =113;R,,, =0.075.

l}l/SO
3amaua 89
[Tpu mpoBepke kauecTBa M3TOTOBJICHHBIX HAa 3aBOJIE YaCOB YCTAaHOBJIEHO, YTO B
cpenneM 98% uX OTBEUaeT MPEIbABIIEMBbIM TpeOOBaHUAM, B 2% HYXKIaeTcs B
JONOJIHUTENBHOUN perynupoBke. [Ipuemmuk nposepser kayectBo 300 U3roTos-
JeHHbIX yacoB. Ecnu mpu 3TOM cpeau Hux oOHapyxutcs |l nam Gosee yacos,
HYXKIAIOIINXCS B TONOTHUTEILHON PEeryIupOBKe, BCS MapTHUS BO3BPAILIAETCS 3a-
BOJy il AopaboTku. OnpeaennuTh BEPOATHOCTh TOTO, YTO MapTUsi OyAeT Ipu-
HATA.

Otset: 0,944.
3anaua 90.
[To TeXHUYECKUM YCIOBUSM AMAMETP BaJTUKOB, M3TOTOBIISIEMbIX Ha aBTOMATH-
YeCKOM CTaHKe, JOJbKeH ObITh He MeHee 37,8 MM u He 6onee 37,9 mm. HacTpo-
€HHBII CTAHOK IPOM3BOAUT B cpenHeM 98% BaJIMKOB, YJOBIETBOPSIOLINX
npeabIBiIsieMbiM TpeOoBaHusIM. OTpeaeuTh BEpOsITHOCTh TOTO, 4To cpenu 900
M3TOTOBJICHHBIX BAJIMKOB Oy/eT OpakoBaHHBIX: a) 10 3% u Oonee; 6) ot 2% u
MEHee.

OtseT: 2)0,0162; 6)0,5;
3agauga 91.



[Ipu ycTaHOBUBIIEMCSI TEXHOJIOTHYECKOM IIPOLIECCE BEPOATHOCTh U3TOTOBJICHUS
OpakOBaHHOTO IIapWKa JJid mapukonoamunauka pasaa 0,015. onpenenuts Be-
POSITHOCTH TOTO, YTO J0JIs1 OpPAaKOBAHHBIX IIAPUKOB cpeau u3rotonieHHbIX 1000
HITYK OyJIeT OTIUYaThCsl OT BEPOATHOCTH U3TOTOBJICHUS OPaKOBAHHOIO IIapUKa
He Oosiee uem Ha 0,005 B Ty wiam Apyryro cTopoHy. Kak u3mMeHUTCs pe3yJbTar,
ecau BMecto 1000 mTyk B34TH 6257

Ortsert: 0,806; 0,697.
3amaua 92.
[Ipu wramnoBke 70% neranei BBIXOAUT mepBbIM copToM, 20%-BTOopbIM U 10%-
TpeTbuM. OnpenennTh, CKOJIBKO HY>KHO B3SITh OTIITAMIIOBAHHBIX JETajeH, 4TO-
OBl ¢ BEpOSITHOCTHIO, paBHOU 00,9973, MOKHO OBLIO YTBEPKIaTh, YTO JOJIS MEP-
BOCOPTHBIX CPEId HUX OyIeT OTIMYATHCS OT BEPOATHOCTH M3TOTOBJICHHS TEp-
BOCOPTHOM J€Taiu 1Mo abCcoMoTHON BennuuHe He Oosnee ueM Ha 0,057

OtBert: 756

V. IJACKPETHAS CJTYUYAMHASA BEJIMUNHA. 3AKOH
PACHPEJAEJEHUS.
YUCJIOBBIE XAPAKTEPUCTUKH
CrnydaitHas BeMunMHA X HA3bIBAETCS IUCKPETHOM, €CJIM OHA MPUHUMAET U30JIU-
pOBaHHBIE (IUCKPETHBIC) 3HAYCHUS X, X,,..., X,, KOTOpbIE MOXHO MPOHYMEPO-

BaTh.
Ecnu 3amanbl 3HaueHHsT X; JUCKPETHON BETMYMHBI U COOTBETCTBYIOIINE UM Be-
posiTHOCTH p; = P(X =X;), TO TOBOPAT, 4YTO 3aJlaH PsJ paclpeaciIeHNus 3TON Be-
JMYHMHBI, KOTOPBIN 3aMIUCHIBAIOT B BUE TAOIUIBI:

X, | X, | X, | X, | o] X

n

P P, P, b | ... P

1 n

B ta0nuie Zn: p, =1.
i=1

Jlns crmydast GECKOHEYHOTO YHMCIa BO3MOMKHBIX 3HAUeHMH BenumuumHbl X ' p,
i=1

SBIIICTCS CXOASIIUM psiioM. Ecin Ha miockocTy n300pa3uth TOUkU A (X;; p;) U
COEIMHUTH UX NMPSAMOJIMHEWHBIMA OTPE3KaMU, TO MOJy4eHHas JIOMaHasi Ha3bIBa-
€TCS. MHOTOYTOJIbHUKOM PAaCHpPEACIICHUS] BEPOATHOCTEN NJUCKPETHOM, CIIy4aiiHOM
BEJINYMHBI.

Mamemamuueckum odxcudanuem AUCKPETHOM BeIMUYMHBI X HA3bIBACTCS CyMMa
IIPOU3BEACHUN €€ BO3MOJKHBIX 3HAYEHUH HAa COOTBETCTBYIOLIUE UM BEPOSTHO-
CTH:

n
M(X)=X=> Xp;.
i=1
Jlnst citydast 0€CKOHEUHOTO YKCIia BOBMOYKHBIX 3HAUCHUI BEJIMYUHBI X BbIpaxe-

HUA i X; P; A0JIZKHO OBITH CXOIAIUMCH PAAOM.
i=1
Jl711 MaTeMaTUueCcKoro OKUAaHus CIPaBEIJIUBbI CIEAYIOIME CBOWCTBA:
M(C)=C, rae C=const;
M(CX)=CM(X), rae C=const;
MX+Y)=M(X)+M(Y);



M(X,+ X, +..+ X,)=M(X)+M(X,)+..+ M(X,);
M(XY)=M(X)M(Y), ectu X u Y- HE3aBUCUMBbIE CITy4ailHbI€ BEJIUUYUHBI,
M (X, X,..X ) = M(X,)M(X,)..M(X,,),
ecnu X,, X,,..., X,,- B3AMMHO HE3aBUCHUMBIE CITy4allHbIC BEJTUYUHBI.
Jlucnepcuer TUCKpETHOMN CITydallHOW BEJIWYMHBI X HA3bIBACTCS MATEMATHUYECKOE
0’KUJAHUE CIIyYalHOU BEJIMYHUHBI
[X =M :D(X) =M[X =M X)[ =M(X*)-[M ()T
Jlns nucnepcun cipaBeIMBEI CIEAYIOINE CBOMCTBA:
D(C)=0, rne C=const;
D(CX)=c?D(X), rae C=const;
D(X) =M (X*)=M*(X);
D(X+Y)=D(X)+D(Y), ecitu X u Y He3aBUCHMBI;
D(X,+ X, +...+ X)) =D(X,)+D(X,)+...+ D(X,,);
ecinua X, X,,..., X,,- B3aUMHO HE3aBUCUMBIE CIIy4alHbI€ BEJINYHHBDI,
D(X-Y)=D(X)+D(Y),
Ecmu X u Y He3aBuCUMEL.
Cpednum xeadpamuieckum OomrKiIOHeHuemM TUCKPETHON ClydyalHOW BEJIMUUHBI

X Ha3bIBAETCA BEJINUMHA:
o(X)=D(X)

Haubonee saxccnvie pacnpedenenus

1. buHomuanbHOE pacupeneneHre. Cxema UCTIBITAHUN, B KOTOPOU MPOM3-
BOJIUTCS N HE3aBUCUMBIX HCIBITAHUM, KAXJI0€ M3 KOTOPBIX MOXKET UMETH JIBa
UCXO0JIa: «YyCIEeX» C BEPOSTHOCTBHIO P U «HEyAaua» ¢ BEpOsiTHOCTHIO (] = 1 — P,
Ha3bIBaeTcs cxeMoil bepHymmm. BeposTHOCTBIO COOBITHS, UTO TIpU N HE3aBUCH-
MBIX HCHBITAHUAX MO cxeme bepHyum nmpou3oWIeT paBHO k YCIEXOB, paBHA

(popmyna bepuymm):

P, (x=k)=CKpKaN =K k=01..n.

Marematuueckoe oxxuganue M(X)= np, aucniepcus D(X) = npq.

2. 'eomeTpuyeckoe pacnpesnenenue. Eciu mpous3BoasTCs HE3aBUCHMBIE
UCIIBITaHMS, B KQXJI0OM M3 KOTOPBIX BO3MOKHBI J]Ba HCXO/A - «YCIIEX» C BEPOST-
HOCTBIO P WIH «HEYAa4ya» C BEPOSITHOCTHIO (| = 1-p, TO BEpPOATHOCTH, YTO OyAET
MPOU3BEJEHO k WCIBITAaHUH 10 IEPBOrO MOSIBICHUS «ycnexa» OyJleT paBHa:

k-1
P(x=k)=q p.
3. 'mmepreomerpuyeckoe pacmpenenenue. Ilycts B ypae N mapos, w3

Hux K 6enbix, N- K uepubix. Haynauy u3 ypusl B3sto N mapoB. Toraa BeposiT-
HOCTB TOTO, YTO CPEAM HUX OYJET pOBHO k O€INbIX MIApOB, paBHA:

kK ~n-k
ckc
P(x=k)=—K_N=K_
Cr&

4. Pacupenenenue [lyaccona ¢ mapamerpoMm A=nNp




K
P(x = k)_%e_k,kzo,l,...

Matematrueckoe oxumaanne M(X)= A, qucriepcust D(X) = A.

3anamue 7.
IIpumep:
VY CTpOKCTBO COCTOUT U3 YETHIPEX HE3aBUCHMO PA0OTAIOIIMX 3JIEMEHTOB.
BeposTHOCTh OTKa3a KaXa0ro aneMeHTa B ogHoM onbite paBHa 0,1. CocTtaBUTH

3aKOH PacCIpEICIICHUsI, MATEMAaTUUECKOE OKHMAAHUE U JIUCIEPCUI0 YHCIIa OTKa-
3aBIIAX DJIEMEHTOB B OJTHOM OIIBITE.
Penienue:

HYCTB CHy‘—I&fIH&H BCJINYHWHA X - YHCJIO OTKa3aBIIUX 3JICMCHTOB B OAJHOM

ompiTe. Torma mo dhopmyne bepaymmm:
P,(x=0)=C%p%"*=1-01°-0,9* =0,6561 ,

P,(x=1)=C}p'q®*=4-01-0,9°=0,2916,
P,(x=2)= jpqu_izm2 0,9% =0,0486,

P,(x=3)= c:iip?’q1 =4.01%-0,9=0,0036,

P,(x=4)=Cj3p"q°=1-01*-0,9° = 0,0001.

3akoH (psia) pacrpeaeieHus.

X 0 1 2 3 4
0,6561 0,2916 0,0486 0,0036 0,0001

o

4
3ametum, uto ». P(X =Kk)=1,0000.
k=0
MatemaTuueckoe OKHJaHue:.
M(X)=0-0,6561+1-0,2916 + 2-0,0486 + 3- 0,0036 + 4 - 0,0001=0,4000.
Haiinem

I\/I(XZ) =07-0,6561+1%-0,2916+2%-0,0486+37 -0,0036 + 4> - 0,0001 = 0,5200.
Jucnepeus: D(X) = M(X?) — (MX)? =0,52 — (0,4)* =0,36.

Tak kak JUCKPCTHAA BCIMYKMHA MMCCT OMHOMMHAJIBLHOE pacinpcaciCcHuc,
TO MaTECMATHYCCKOC OXXNAAaHHNC MOXKHO HaWTU B BHUAC:

M(X)=np=4-01=04,
a JUCTIEPCUIO:
D(X)=npgq=4-0,1-0,9=0,36
Otser: M(X)=0,4,D(X)=0,36.
Mpumep:



W3 opyaust mpon3BoAUTCA CTpenbOa Mo ey 0 MEePBOro MonajaaHus, Bee-
ro BbIIaHO 4 natpoHa. BepostHocTh nonananus B uenap p = 0,6. CoctaBuTh 3a-
KOH pacrnpeieneHusi, MaTeMaTUYecKoe OKUIaHnue, AMCIIEPCUIO U CpeaHee KBa-
paTuyeckoe OTKJIIOHEHUE CIIydailHOW BEIMYMHBI - YKCJIa MPOU3BEICHHBIX BbI-
CTPEJIOB.

Pemenue: IlycTh ciydaiiHas Benn4YrHA X TOAYUHSICTCS TEOMETPUIECKOMY
pacnpenenenuto. Tak Kak cTpenbda 3aKkaHUUBACTCS MIPH [IEPBOM MOMAAaHUH WITH
MIOTOMY, YTO 3aKOHYWJIUCH MAaTPOHBI, 3aKOH pacIpe/leleHus] MOXKET ObITh Ipe/I-
CTaBJICH B BUJIE:

X 1 2 3 4

P p gp 9°p 9°ptq*
HOI[CTaBJ]}I}I quciia, HOJ'IYIII/IMi

X 1 2 3 4

P 0,6 0,24 0,096 0,064

Kontpons: 2P =1.
MartemaTHuueckoe OKUIaHue.

M(X)=1-0,6+2-0,24+3-0,096 + 4- 0,064 =1,624.
Haiinem
M(X?)=1%-0,6 + 2% -0,24 + 3% - 0,096 + 42 - 0,064 = 3,448.
Jucniepens: D(X) = M(X?) — M(X)? = 3,448 — (1,624)* = 0,810624 .
Cpennee KBaJIpaTH4E€CKOE OTKJIOHEHHUE:

o(X) =./D(X) =/0,810624 =0,9.

Ipumep:

B maptuu u3 10 neraneit 8 cranmaptHbeix. Haynauy oToOpaHbl 1Be neTa-
au. CoCTaBUTh 3aKOH pacHpeesiCHUs] Yucia CTaHAapTHBIX AeTaneill cpeau OTo-
OpaHHBIX.

Pemienue: CnydaitHas BeJIMUYMHA UMEET CIEAYIOUIME BO3MOXHbBIE 3HAUE-
Hus x1 =0, X2 =1, x3 =2. BepoATHOCTH 3TUX 3HAYECHUMN ONPEAECIAIOTCS TUIIEPreo-
METPUYECKUM pacCIpeieICHUEM

cl.c: 11 1
P(X=0)=—"28_7"2_- =
2 7109 45
2
ck-ch 8.2 16
P(X:D: 822:E:E
Cio
2 -0 874
c:-cY 5t 28
P(X=2)="5>2 = 315 =
Cio

3aKoH pacnpeeeHus UMEET BUJI:

X

0

| 1




- 1 16 28
45 45 45

MaremaTtudeckoe OXUIaHUC.

M(X)=0-i+1-E+2-§:7—2.
45 T 45 45 45
Haiinem M(x2)=02.i+12.E+22.§=@.
45 45 45 45
2
Jucnepcus: D(X) = M(X?) — M(X)? :% —(g) =0,284.

CpezLHee KBaApaTHICCKOC OTKIIOHCHHC!
o(X) =./D(X) =+/0,284 =0,53.

IIpumep:
JIuCKpeTHbIE HE3aBHUCHUMBIC CIy4alHbIC BEJIWYMHBI 3aJaHbl 3aKOHAMU
pacupeneneHus:

X1 1 2
P 0,2 0,8
X 2 4
P 0,3 0,7

Haiitn maTemarndeckue oxuganus npousBeaeHus 4X; - Xz - 2Xo.

Pemenue: Mcnonb3yst CBOMCTBA MaTEMaTHYECKOTO OXHUIAHUS, HaMAEM
MaTeMaTUYECKOE OKUJIaHHE MTPOU3BEACHUS IBYX HE3aBUCUMBIX CIIy4alHBIX Be-
JIMYWH, ToACYnTaB oTaenbHo M(X; ) 1 M(X2)

M(X3) = 1-0,2+2-0,8=1,8; M(X3)=2:0,3+4-0,7=3,4;
M(4X; - X2-2X3)=4-1,8-3,4 - 2-3,4 =17,68.

Hpumep:
CiyuaiiHple BeTUUMHBI X1 U X2 HE3aBUCUMBL. HaliTu nucnepcuto u cpen-
HEE KBAIPATUUECKOE OTKJIOHEHHUE CITYYaHOW BEJIMYNHBI
Z=3X;-2X5+5,
eciu D (X1)=1uD (X)) =4.
Pemenue:

Bocnosp30BaBIIKMCE CBOMCTBAMU JUCIIEPCHUH, UIMEEM
D(Z) =D (3X;1 - 2X2 +5) = D(3X3) + D[X1 (-2)] + D(5) = 9D(X4) + 4D(X2) =

= 9+16=25,
o(Z) =/D(Z) =5.

3amaua 93.

B nmaptuu u3 6 neraneit umeercs 4 cranaaptHbix. Haynauy otoOpaxkens! 3 ne-
Tanu. CoCTaBUTh 3aKOH pacHpe/ieNIeHUs] TUCKPETHOM, CIIydYallHON BETMYUHBI X-
Yyclia CTaHIApPTHBIX JeTajlell cpeu 0OTOOpaHHbIX.



OtBeT:
X101 2 |3

PIO % %
3amaua 94.

JIBa 6oMOapaupoOBIIHKA TOOYEPEMHO cOpachIBalOT OOMOBI Ha TIEJIb O TIEPBOTO

nonaganus. BeposTHOCTh momagaHus B IENb MEPBBIM OOMOApIUpPOBIIMKOM

pasHa 0,7, a BTopeiM 0,8. mepBeiM cOpacbiBaeT O0OMOBI MEpBbIii OOMOapANPOB-

mmkK. COoCTaBUThH TMEPBbIE YETHIpE UYJEHA 3aKOHA pACIpeaeNieHUs TUCKPETHON

CIly4ailHOM BeMMUYMHBI X-4Hclia COpOIIEHHbIX 00MO 0b6oumMu GoMOapIUpOBIIHU-

KaMu (OTpaHUYUTHCS BO3MOXKHBIMH 3HAUYEHUSIMU X, paBHbIMU 1, 2, 3 u 4).
Otger:

X[ 1] 2 3 4
p |0,7]0,24]0,042 10,0144

3agauda 95.

BeposaTHOCTh HapylIEHUs] CTaHJAPTHOCTH W3JACNHS NP HEKOTOPOM TEXHOJIO-
rudeckoMm mporecce paBHa 0,06. B OTK u3 kaxoi nmaptuu 6epyT 1o oJTHOMY 5
U3JIETTUN U cpa3y MPOBEPSIOT Ka4eCTBO KaXKJI0ro U3 HUX. Eciu mpu 3TomM oOHa-
PYKUTCSA HECTAaHAAPTHOE W3JENINE, NAJbHEUIINE UCHBITAHUS NMPEKPALIAIOTCI U
BCSl mapTus 3aaepxkuBaercs. COCTaBUTh 3aKOH PacCIpeAesICHUsI YnCiia U3EIH,
MOABEPracMbIX MMPOBEPKE.

Otser:

Yucmno mpo- 1 |2 3 4 |5
BEPSEMBIX
15631 (1507

BepostHoctu | 0,06 | 0,056 | 0,053 | 0,5 0,781

3amada 96.
MaremaTnyeckoe 0KUJaHUE CIy4YalHOW BENMYHMHBI X PABHO 7, a BEJIMYMHBI Y
paBHO 3. CnydaiiHble BenMUMHbBl X UM Y He3aBUCHMMBL. HailTu maTtematmyeckoe
O’KMJIAHUE CIEAYIOIIMNX BEIUYMH:
a) X-1;  0)4VY+5; B) 5X-2V+5;  1)3XV+2; n) 6-X+3Y+1/7XVY;
OtBeT: 2)6; 6)17; B) 33; 1) 65; m)11.
3amaya 97.
Jucnepcus ciaydaiiHoM BennmuuHbl X paBHa 5. Haitu nucnepcuro cieayromumx
BenuuuH: a)X-1; 6)-2X; B)3X+6;
Otger: a)5; 0)20; B)45;
3amaua 98.
B maptun u3 10 geraneii cogepxutcs 3 HecTaHAapTHBIX. Haynauy oTtoOpaHsr 2
neranu. COCTaBUTh 3aKOH paCIpeleSCHUs NUCKPETHOM CIy4allHOW BEIWYUHBI
X-4yucina HeCTaHAAPTHBIX JeTalield cpeu JBYX OTOOpAaHHBIX M HAaWTU €€ MmaTe-
MAaTHYECKOE OYKHJIaHHUE.
OtBeTt: M(X)=27/45.
3amauga 99.
Pabounii y KoHBeliepa rpu cOOpKe MeXaHHW3Ma yCTAHABJIMBAET B HErO OIpeje-
JAEHHYIO JIeTallb. DTy JeTalb PUXOJUTCA B HEKOTOPBIX CIy4asx JONOJHUTEIb-
HO 0OpabarpiBaTh ( MOATOHSTH) M MPOBEPSATH KAYECTBO IMOJATOHKH MPOOHOM



YCTAaHOBKOM €€ B MEXaHW3M. 3aKOH pacIpeiesieHus CIy4ailHON BEIUYHMHBI (KO-
JMYECTBa MPOOHBIX YCTAHOBOK JETAM B MEXAaHU3M) BbIpaXKaeTcCs TaOIULIEH.

Yucao mpobueIx | X, | 1 |2 3 4 5
YCTaHOBOK
BEPOSITHOCTD P 10,38 0,26 | 0,20 | 0,14 | 0,02

OnpenenuTs MaTEMAaTUUYECKOE OKUJIAHUE U JUCIIEPCUI0 pacCMaTpUBAEMOM CITy-
YalfHOUW BEJIMYUHBI.

OtBeT: 2,16 1 1,2944

3agadga 100.
JuckpeTHas cinydaliHas BEJIWYMHA X NPUHUMAET TPU BO3MOKHBIX 3HAUYECHUS:
X; =4 C BEpPOATHOCTBIO P, =0.5; X, =6 C BEPOATHOCTBIO P, =0.3 U X; C BEPOSAT-
HOCTBIO p,. HaliTu x, ¢ BepositHOCTBIO p, mpu M(X)=8.
OtBeT: x,=21; p,=0,2.
3agauga 101.
JlaHbl 3HAaYEHUS] NTUCKPETHOM ciiydailHOM BenudyuHbl X (X, =1X,=2,X,=3), a
TaKKe MaTeMaTHYECKHE OKHIAAHUS 3TOM BEIMYMHBI M e€ KBajapara: M(X)=2,3;
M(X?)=59. HaiiTu BepOSTHOCTH, COOTBETCTBYIOIIME BO3MOXHBIM 3HAYCHUSIM
X.
Otser: p, =0,2;p, =0.3; p, =0.5.
3amgada 102.
OTK npoBepseT U3aeausg Ha CTaHAAPTHOCTh. BEpOSITHOCTh TOTO, YTO M3JIEIHE
cTaHJapTHOTO, paBHAa 0,9. B KaX 0¥ mapTUu coAepkutcs S5 uznenuii. Haiitu ma-
TEMATUYECKOE OXKUJIAHUE TUCKPETHOM CIIYYaMHOW BEJIMYMHBI X- YUCIIA MapTUH,
B KaXJOM U3 KOTOPBIX OKaXETCs 4 CTaHAAPTHBIX M3JEIUsl, €CJIM MPOBEPKE TMO/I-
nexut 50 mapTuid.
Otset: npumepHoO 16.
3agada 103.
Haiitn nucnepcuio TUCKPETHOM CIIy4yalHOW BEJIMYMHBI X-YHCIIa OTKA30B dJe-
MEHTa HEKOTOPOIr'0 YCTPOMCTBA B JIECSATH HE3ABUCHUMBIX OMBITaX, €CIIM BEPOSIT-
HOCTh OTKa3a 3JIEMEHTA B KaXKJIOM oImbiTe paBHa 0,9.
Otset: D(X)=0,9.
3amaua 104.
[Tpon3BOaATCA HE3aBUCHUMBIE MCIBITAHUS C OJMHAKOBOM BEPOATHOCTHIO IOSB-
JICHUS COOBITUS A B KaKJIOM HCIBbITaHUHM. HaliTH BEpOATHOCTH MOSIBICHUS CO-
OBITHS A, €ClTi TUCTIEPCHS YUCIa TTOSBIICHUN COOBITHS B TPEX HE3aBUCHMBIX HC-
nbeITaHuAx paBHa 0,63.
Otger: 0,3; 0,7.
3aodanue na oom

3amaua 105.

OnBIT COCTOUT U3 TPEX HE3aBUCUMBIX OPOCAHHMIT MOHETHI, IIPU KAXKJIOM U3 KOTO-

pBIX TepO BbIMagaeT ¢ BeposTHOCThIO 0,5. Jlns ciiydailHOro ymucia mosiBIeHUM

repOa MOCTPOUTH: a) PsiJl pacupeiesieHus; 0) MHOTOYTOJbHUK pacipeeicHusl.
Otger: a)

X, 0 1 2 3




p, 0,125 | 0,375 |0,375|0,125

0)

037 F--------—

0125 e m b2 2D .

3amaua 106.

MareMaThu4ecKkoe OKHMJAaHHWE KOJIMYECTBAa BBI30BOB, IMOCTYMAIOIMIMX Ha 3aBO/I-
CKOM KOMMYTaTOp B TeUeHHUE Yaca, u3 1exa Ne 1 papno 27,5; u3 nexa Ne 2 - 33,4;
u3 nexa Ne 3 — 28,6. OnpenenuTh MaTeMaTHIECKOE OKHMIAHUE OOIIEro Kojaude-

CTBa BBI30BOB, IMOCTYIAIOIIMX HA 3aBOJCKON KOMMYTATOp B T€UCHUE roja.
OtBet: 89,5.

3anmaua 107.
Haiitn 3akoH pacnpeneneHuss TUCKPETHOM CIydYalHOW BEIWYUHBI X, KOTOpas
MOKET MPUHUMATh 3HAYEHHUsI X, C BEPOATHOCTHIO P,=0,9 u Xx,(x, <X,), €ciau
M(x) = 4,1 u D(x)=0,009.

OtBert: X, =4;%, =5.
3amaua 108.
N3 noctynuBmmx B peMoHT 10 yacoB 6 MITyK HyXAaeTcs B OOLIEH YUCTKEe Me-
xaHn3Ma. Yacel HE paccOpTUPOBaHbI IO BUIY PEMOHTA. Macrtep, Kenask HaluTH
4achl, HYXKJaloluecss B 00 YUCTKE MEXaHU3Ma, pacCMaTpUBAET UX MOOYe-
peIHO W, HalAsS Takue 4Yachl, MpeKpalaeT naibHeummii mpocmoTp. Tpedyercs
COCTAaBUTh 3aKOH pacupenesieHuss BeIUYMHbl X (KOJMYECTBAa MPOCMOTPEHHBIX
4acoB) M HAWTU €€ MAaTEMaTUYECKOE OKUJIaHuE.

Orger:

X, 1 2 3 4 5

P, 3/5 | 4/15 | 1/10 | 1/35 | 1/210

M(x):1; .

3agauda 109.

[Ipn ycraHOBUBILIEMCS TEXHOJOTMYECKOM Ipoliecce2/3 Bcel MpOU3BOAMMONMA

MPOJIYKIMUA CTAaHOK-aBTOMAT BBIITYCKaeT mepBbIM copToM U 1/3 — BTOophIM. Co-

CTABUTh 3aKOH PACHPENECIICHUS YMCIIa U3LEIUN TIEPBOTO COPTA CPEAU S5 U3ICIINM,

OTOOpaHHBIX CIy4yalHbIM 00pa3oM. Mcnonb30BaB 3TOT 3aKOH, HAWTH MaTeMaTH-

YECKOE OKUIAHUE U TUCIIEPCUI0 PACCMATPUBAEMOM CITyYaliHO BEJIMYMHBI.
Otser: 3,33; 1,11.



IV. ®ynknus pacnpeneneHusi BepOSITHOCTEI.
I11oTHOCTH pacnpeneneHnsi BEPOATHOCTEM.

CrnyuaiiHas BenuuuHa X HA3bIBAETCS HENPEPBIBHOM, €CIIM €€ BO3MOJKHBIE 3Ha-
YEHUS 3aNOJHAI0T HHTEpBa (o), rae o v 3 MOryT OBITh U O€CKOHCUHBIMH.
Dynkyueil pacnpedenenusi geposmuocmeli (MHTETPAILHBIM 3aKOHOM) HeETpe-
PBIBHOW CIIy4allHOM BEJIMYUHBI X HA3BIBACTCS BEPOSATHOCTH TOTO, YTO ATa BEJIH-
YMHA [IPUMET 3HAUYEHUE, YJOBIIETBOPSIOIIEE HEPABEHCTBY X<X, TJe X — Jr00oe
neiicrButensHoe unciao. OHa o6o3Hagaetcs F(X)=P(X<x). ®ynkuus F(X) He-
IIPEPBIBHA HA BCEW YHUCIIOBOU OCH.

dynkuio pacnpeneneHust F(X) MOXXHO MOCTPOUTH M ISl TUCKPETHOM CITydaii-
Hol BenmuuHbl. Torna F(X) Oynet sSBisTbes pa3phbIBHON B BO3MOYKHBIX 3HAUCHU-
X 3TOW BEJIUYHMHBI, IPUYEM Pa3pbIBbl PaBHbI BEPOATHOCTSAM, C KOTOPBIMH IPHU-
HUMAIOTCSI COOTBETCTBYIOIME 3HAYEHUS.

Baxueiimme cBoiictBa pynkuun F(X)

1) F(X) siBnsieTcss HEOTPHUIIATEIBHON BO3pacTaromieii pyHKIKEH, YI0BICTBO-
pArone mpu Beex x HepaBeHcTBaM 0 < F(x) <1;
2) lim F(x) =1. Ecnu Benmuunnaa X npuHUMacT 3Ha4YeHUs U3 HHTEepBaia (o;f),

to F(X)=0 iprt x< a u F(X)=1 npu x> 3 ;

3) BepostHOCTh TOTO, 4TO X — HEMpepbIBHAS CIy4aiiHasl BEJIHMYHHA, HMCIO-
masi pynkumedt pacnpexnencHus F(X), mpumer 3HaueHHWE W3 MHTEpBaia
(x,,x,), onpexnensiercs o Gopmyie P(x, < X < X,) = F(x,)—F(x,)

Ilnomnocmoio pacnpedenenus eeposmuocmeti (AuddepeHmaIbHbBIM 3aK0-
HOM) HENpPEpPHIBHOM CIy4ailHOW BEJIMYMHBI HA3BIBAETCS NPOU3BOJAHAS OT
¢bynkuuu pacnpenenenus. Ona o003Havaercs

f(X)=F'(x), T. e.
f (x) = lim FOX+A%) ~FX) _ iy PX<X <X+ A%)

Ax—0 AX Ax—0

, e Ax>0.

Baxueiimme cBoiictBa ¢pynxuun f(X)

1) f(x)>0 npu Bcex 3HaueHHUsx X. Ecnu X npuHUMaeT 3HaYCHUS U3 UHTEP-
Bana (a; B), To f(x) =0 npu X<a u X>4;

2) QyHKIMS pacrlpeneieHus U IUIOTHOCTh PACHPEICTICHUS BEPOSTHOCTEH
CBSI3aHBI COOTHOILIEHUEM

X

F(x) = [ f(xdx;

—0

3) ans TIOTHOCTH BEPOSITHOCTEH HEMPEPBIBHON CAyYalHOW BEIMUMHBI X

BCErJa BBIMOJIHACTCS PaBEHCTBO I f(x)dx =1;

—00



4) BepOSTHOCTH TOTO, YTO HETPEPhIBHAS CITydaiiHasi BeMMYMHA X, UMCIOIIAs
IJIOTHOCTB PACIpeneeHuss BEpOATHOCTEN f(X), IPUMET 3HAYECHUE U3 HH-

TepBana ( x,;x,), onpeaensercs no hopmyse

P(x; < X <x2):]gf(x)dx.

Xy

MaremaTn4ecKkoe 0KUAaHUE HEMPEPHIBHOMN CIIyYaliHOM BEJTMYNHBI
M(X)= Txf (x)dx.
Jucniepcus HGHpepBIBH;)fI CIIy4YaliHOM BEJIMYMHBI
D(X)= sz f(x)dx—M?*(X).

Cpennee KBaJJpaTUYECKOE OTKIIOHEHUE HENPEPHIBHOM CIIy4ailHOW BEIMYUHBI

G(x) = yD(X) .

3anamue 8.
IMpumep:
JliuckpeTHas ciaydaiiHasl BeJIMUMHA 3a/1aHa PSJIOM paclpeiesieHUs
X 1 2 5 7
P 0,6 0,24 0,096 0,064

Haiitn pyHkuuio pacnpeneneHusi M BEpOSTHOCTb HAXOXKACHHS CIy4ailHOW Be-
nnauHbl B uHTEpBate (1;6).

Pewenue:

Ecnu 3nauenus cnydaitnoit Benmuuunbl X < 1, To F(x) =P (X < 1) =0, Tak
Kak X HE UMeeT 3HaYCHMH, MeHbIIHNX 1.

Ecnu 3nauenus X npunagiexut uaTepBaity 1 < x < 2, to F(x) = 0,6, Tak
KaK X MOXET MPUHUMATh TOJIbKO 3HaueHue 1 ¢ BeposiTHOCTHIO 0,6.

Ecmm 2 < x <5, To F(x) = 0,84. [elicTBUuTensHO, X MOXET MPUHUMATH
3HauyeHne 1 ¢ BepositHocThIO 0,6 miin 3HaueHue 2 ¢ BeposTtHocThio 0,24. Torma
0 TEOpPEME CIIOKEHUS BEPOSTHOCTEH HECOBMECTHBIX COOBITUN BEPOSITHOCTH Ta-
Koro coonITuga ecth 0,6 + 0,24 = 0,84.

Ecmm 5 <x <7, o F(x) = 0,936. JlelicTBUTEIbHO, X MOXKET MPUHUMATH
3HaueHue 1 ¢ BepositHOCTRIO 0,6, mm 3HaYeHue 2 ¢ BeposTHOCTHIO 0,24, nmn
3HaueHne 5 ¢ BeposTHocThIO 0,096. Torma mo TeopemMe cloKeHUS BEPOSTHO-
CTe HECOBMECTHBIX COOBITHI BEpOSTHOCTh TaKOTro coObiTus ecth 0,6 + 0,24 +
+0,096 = 0,936.

Ecmu x > 7, o F(x) = 1. JleiictBuTenpHO, cOObITHE X > 7 TOCTOBEPHO, TaK
KaK X TIPU 3TOM MOXKET UMETh JIF000€ U3 BO3MOXKHBIX 3HAYCHUI, U BEPOSTHOCTD
ero paBHa 1.

OYHKITMIO pacipeieNICHUs 3aHIIeM B CIICTYIOIIeM BUJIE:



0 x<1
0,6 1<x<?2

F(X)=<0,84 2<x<5.
0,936 5<x<7
1 X>7

BeposTHOCTh HaXOXKIACHUS CIIydaliHOW BEIMYMHBI B MHTepBaie (2;6) Haiigem B
BUJIE:
P(1 <x<6)=F(®6)-F()=0,936-0,6 =0,336.

Ipumep:
HenpeppiBHas ciydaiiHasg BenmnunHa X 3a7aHa Ha BCEW YHUCIOBOM OCH
MJIOTHOCTBIO Paclpeie/IiCHUsT BEPOSTHOCTEH, OnpeIeTIeHHOU (popMyoi
f(x)= ¢ >
1+x
Haittn Benmumny nmapamerpa C, ONpenelnTh BEPOATHOCTH MOMATAHUS
cilydaiiHoit BenuumHel B uHTepBan (-1; +/3).

Penienue:
[To CBOMCTBY MJIOTHOCTH BEPOATHOCTEMN
~+00
C
J' 5 dx =1.
1+x

—00

Bperauciaum 3ToT HHTCI'pal

T C TCdx
J.1+x2dX:C_'[01+x2

—00

= Carctgx‘ ™ = CJarctg(+w) — arctg(—o0)] =

I 7T
=C(—+—-)=C
(2 2) m

1
CnenosarenbHo Crn=1, oTkyna C=—.
T

Temneps MOXHO ONPEJIETUTh BEPOATHOCTH MOMANaHus B HHTepBa (-1;+/3)

1
P(—1<X<\/§):J' n - dx = —arctg = = (arctg/3 —arctg(-1)) =
S1+X T -1 =
ln n, 1 7In 7
=S(Gr) ==
n3 4 w12 12
IMpumep:

®OyHKIUS pacpeieTCHHs BETMIUHBI X UMEET BU/I:
A+Be™, x<0
F(X) = :
1, x=0
Haiitu A u B, mutotHOCTB BepositHocTH f(X).

Pewenue:
Tak kak wHTerpasbHas (QPYHKIUS HEMPEPHIBHOW CIIy4ailHOW BEJMYUHBI
HENPEPBIBHA, a TAK KE B COOTBETCTBUHU C €€ CBOWCTBAMHU, ITOTYUHM:



, Tornga A=0, B=1.
A+Be®=1
WNuTterpanbHas GyHKIUS pacipeeieHUs IPUHUMACT BUI:

F(X) :{ 2x

{F(—oo) = lim (A+Be™)=0

e””, x<0
1, x>0

Tak kak f(x)=F'(X), HaiieM II0THOCTH BEPOSITHOCTH:

2X
£(X) = 2e°", x<0.
0, x>0

IIpumep:
[InoTHOCTH pacmpezesieHuss HENPEPBhIBHOM CIIydallHON BEJIWYMHBI UMEET
BUJI:
0, x<1
A
f(X)=1—, 1<x<4.
Jx
0, Xz4
Haiitu: mapamerp A, mHTerpanbHyto QyHKIHI pacnpeneneHus F(X),

maTemarudeckoe oxumanue M(X); mucnepcuto D(X); cpeaHee kBaapaTHuecKoe
oTKJIOHEeHUE G6(X).

Pewenue:
+ o0
[To cBoiicTBaMm mioTHOCTH pacnpenenenus: |[f(x)dx =1.
— o0
4 A 4
Torma [—=dx = ZA&‘ =2A(2-1)=2A =1, noayuum A=0,5.
VX '

VYuuTeIBasi HaICHHBIN MapaMeTp, 3anuiieM (PyHKIUIO TUIOTHOCTU pacipesere-
HUSL:

0, x<1

f(X)= l<x<4.

1
24x’
0, X=4

Haiinem uaTerpasibayo GyHkuto pacnpeaencaus F(X):

X
F(X) = [f(x)dx.
— 00
[Tpu X <1 uHTerpasibHy0 PYHKIUIO pacipeieseHUsl PEICTaHET B BUJIE:

X
F(X)= [0dx=0.

IIpu 1< x <4:

- Jodx+ T dx =X~
F(X)—_jog X+{ﬁ X = XL: x —1.



[Tpu X >4:

1 4 1 + o0 4
FOO = [0dx+ [ dx+ [0dx Vx| =2-1=1.
— 0 1 2JX 4
3anuieM HHTErpabHYy0 QYHKIHIO pactpeneicaus F(X):
0, x<1
FOX)=4/x -1, 1<x<4.
1 X=>4
MarteMaTHdecKkoe OKHUJaHue HenpepLIBHOﬁ CIIy4YalHOM BEJIMYMHBI:
+ o0 4 3|t 1
M(X) = [xf(x)dx= j—dx == j\/_dx _lye| = ~(8-1)=—
Cw 2x 23 3 | 3

Jlucniepcusi HEMPepHIBHOM CITy4aifHONW BETUYMHbI:

4
x> 49 143 49 1 °

49
D(X) = xzfxdx M? (X X — — == [x2dx ——==x2| ——=
(X) _IOO (x) (X)= { I 9 I 05 9
== (32 1) - 49 = %
9 45
Cpennee KBaJIpaTH4ECKOE OTKIOHEHHUE:
o(X)=/D(X) =, /% ~0,8692.
3agaua 110.
Jlns cimydaliHOM Benn4uuHbl X, 3aJaHHOM PSIOM paclpeaesICHUs
X, 0 1 2 3
p;, | 0,125 | 0,375 |0,375|0,125
Haiitu dyHkimio pacripeaenenus u mocTpoutsh e€ rpadux.
Orger:
0 x<0;
0,125, O0<x<1

F(x)=40500, 1<x<2
0,875, 2<x<3;

1, X > 3.

Samaua 111.

JluckpeTHas ciryyaiiHasi BEJIMYMHA 3a7jaHa 3aKOHOM paclpeeIICHUs
X 3 4 7 10
p 0,2 0,1 04 | 0,3
Haiitu unterpaipayto Gpynknuio F(X) u moctpouts €€ rpaduk.




OrtBer:

0,2, 3<x<4
F(x)=40,3, 4<x<T,
0,7, 7<x<10;

1, x >10.

3amaua 112.

1 o o
Moxer mu F(x) =1 ABIATHCS (DYHKUMEH pacmpeneneHusl CIy4ailHO BeH-
+

2
X
YUHBI, H3MEHSIOMICHCS B IIpejeiax: a)oT —oJ10 +o; 0)oT 0 70 +o; B) OT —©
1o 0?

OtBert: a)Het; O)HeT; B)aA.

3agaua 113.
KaxoBbl noiKHBI OBITH MTapaMeTpbl A U B, uToObI QyHKIUs F(X) = A+Be™ sB-
JsIach (PyHKIMEH pacnpeesieHusl BEpOSTHOCTEH CIy4ailHON BEJIUYMHBI X, U3-

MEHSIOIIeHCs B ipenenax oT 0 1o oo ?
Otet: A=1; B=-1,

3amaua 114.
DyYHKIUS pacipeaeIeHUs] BEPOSITHOCTA UMEET BU]]
0, X<3;
F(x) =
1-(3)%, x>3.

HAWTHU TUIOTHOCTh BEPOSITHOCTH U BEPOATHOCTh HAXOXAECHUS CIy4YalHOW BEJIU-
yuHbI B uHTEpBate (5;10).
OtBer: 0,27.

3amaua 115.
OyHKIMA paclpelesIieHUs CIIydalnHOU BennuuHbl X 10 3akoHy Komm numeer Bua

F(X)=A+ Barctgg(—oo< X < o). OnpenenuTs: a) nmocrosHHbie A u B; 0) miot-

HOCTh BeposiTHOCTH f(X); B) P(% <x<2,3)

OtBeT: a) A= ;B=1:
T

N |~

S

7 A+x?’




3amaua 116.
CnyuaiiHas BeuunHa X UMEET CIEAYIONIYIO TIJIOTHOCTh BEPOSTHOCTEH:
0, x<1
f(X)=1 A
— x>1.
X

Omnpenenuth: a) kodpduimeHT A; 0) Gynakuuto pacupenencaus F(X); B) BeposT-
HOCTb MOMNAaJIaHusl CIy4allHOM BeJIMUYMHbBI X B UHTEpBaie (2;3).

OtBeT: a) A=1;
0, X<l
6) F (X) “I1x-1
o, x>l
X
1
B)-—.
) 6
3agaua 117;
Hana nuddepennnanbaas GyHKIUSA pactpeAecHUs CIydaitHON BeITUIMHBI X:

0, X<0;

f(x)= ax2+§x, O0<x<L

0, x>1.

OTpENENNTh: a) KOdh UIMEHT a; 0) UHTErpaJbHyI0 (YHKIIMIO pacipeneseHus
F(X); B) BepOSITHOCTD TOTIaJaHUs CITydaiHOW Bemn4uuHbI B nHTEpBai (0; 12).

OtBerT: a) a=2;
0, X <0;

0) F(x)= §x3+%x2, 0<x<L

0, X>1.

s}
S
ol

3amaua 118.
Crny4daitHas BenrurHa 3a7aHa quddepeHunaibHON QyHKIUEH:



0, X <0;

f(x) = lsinx, 0<x<mr;

0, X > TT.

Haiiti: a)unrerpaibHyto QyHKIHIO; 0) BEPOSITHOCTH TOTO, YTO B PE3YJIbTATE UC-
NBITAHKS CIIydaiiHas BEJIMYMHA MPUMET 3HAYEHUE, 3aKIIOUEHHOE B MHTEpBAe

T
OT1BeT: a)

F(x) = %(l—cos;c), 0<x<um;

1 X>7
6) 2-V2
4
3amaua 119.
CrnydaitHas BenrmurHa X UMEET CISAYIONTY0 (PYHKIIMIO pacipeae/ICHUs:

0, X <0;

2
L 0<x<?2;
6

XZ

—?+2x—2, 2<x<3

1, x=>3.

Tpebyetcs: a)noctpouts rpaduk F(X); 0) HaliTk moTHOCTH pacnpeneneHus f(X)
Y IOCTPOUTH ee rpaduk; B) HaUTH M(X); D(X); o(x).
0, x<0

L 0<x<2;
Otser: 6) f(x)=4 3

2—gx+, 2<x<3

0, x=>3.

B) P=0,5;
r) M(x)=1,67; D(x)=0.389; o(x) =0,624.

3aoanue na oom.

3amaua 120.
s ciryqaliHOM BeMYKUHBI X PAI paclpenesieHus

X, 1 2 3 4 5




P, 1038 | 0,26 |0,20|0,14| 0,02

Haiitu dyHkumio pacnpeenenus 1 moCTpOUTh €€ rpaduk.

OrtBeT:
0, X<l
0,38, 1l<x<2
064 2<x<3

F(x)=

084 3<x<4;
098 4<x<5;
1 X>b.

3anmava 121.
Moxet i GyHKIus Sin X ObITh QYHKIMEH pacnpeesieHus] BEpOSATHOCTH BEIH-

o T
YUHBI X, U3MEHSIONICHCS B ipenenax: a) ot 0 1o E; 0)or 0 1o 7 ?

OTBeT: a) MOXKeT; 0) HE MOXKET.
3amaua 122.
OyHKIUS pacnpeeseHUs] BEPOSITHOCTEN CITy4aliHOM BEJIMUMHBI UMEET BUJI:

0, X <0;

F(x)={x 0<x<1 (3aKOH paBHOMEPHOTO paCTpe/CICHHUS);

1, x>1.

HAWTH IUNIOTHOCTh BEPOSATHOCTH CIyYaHON BEIUYUHBI X.

OtBeT: F(X) =41 0<x<1

0, x>1

3anmaua 123.
OyHKIMS pACTIPENEIICHUS BEPOSATHOCTU CIIy4YalHOW BETUYMHBI UMEET BHUI:

0, X <0;

X2

F(x)=<— 0<x<5
25
1 X>b.

HalTH BEPOSATHOCTH TOTO, YTO CIydaiiHas BEJIMYWHA OKaXETCS B HWHTEpBa-
1e(3;6).

Otser: 0,64.
3amaua 124.



A
[Tpu xakom 3HaueHuu A pyHkuusa f(x)= R 1€ —o0 < X <o, SIBIAETCS II0T-
+ X

HOCTBIO BEPOSITHOCTH CIIy4YailHON BEJIMYUHBI X?

OrtBeT: A=l )
T

3amaua 125.
Huddepennpanbias QyHKIHUS ~ HENPEPBIBHOM  CIydallHOM  BEJIWYHHBI

f(x)=Csin2x B untepnaine(0; %), BHE 3TOoro uHtepBaia f(X)=0. HaliTu mOCTOSIH-

HbIi mapametp C.

Ortset: C=1.
3anamue 9
3anmaga 126.
OyHKIMS pACTIPENEIICHUS CIIy4YalHOW BENMYUHBI X UMEET BUJL
0, X< -1

F(x)=<a+b-arcsinx, -1<x<I;

1 x>1.

Omnpenenuth ocTossHHBIC a U b, a Takke M(X).
Ortser: a=£; b=l; M(X)=0.
2 T

3anmava 127.
Crnyualinas BenuuuHa X 3a7aHa 1udpepeHnranbHon QyHKIHen
0,x<0;
f(X)={c(x* +2x),0<x <1,
0,x>1.

Haiitu: a) mapamerp C; 0) maTemMaTHYeCKOe OXHUAAHHE BEIWYUHBI M(X);
B)IUCIEPCHIO CIIy4yailHOM BennuuHbl D(X).
3 11 21
OtBer: C==; 0)M(x)==—=; B)D(x)=——.
4 )()16 )()640
3amaua 128.
[TnoTHOCTH BepositHocTH f(X) cryuaitHoi BemuunHbl X MMeeT rpaduk

f(x) &

»
>

-1 0 1 X

Tpebyercs: a) HanKMCaTh AHATUTHYECKOE BHIPAYXKEHHE TUIOTHOCTH BEPOSATHOCTH
f(x); 6)naiiTi pyHkwo pacnpenencHus F(X) cirydyaitHOW BEJIMYHMHBI X; B)HAUTH
dyHkuuto pacrpenenenus F(X) ciayvaiinoi BenunuuHbl X; B)HaWTH M(X); D(X) 1
o(x).



OtBeT: a)
0,x<-1
F(x) = x+1-1<x<0;
x-10<x<1
0,x>1.
0,x<-1

2
(x+1) —1<x<0

0) F(x)=

_ 2
1—%,0< X<1

1,x>1.
B) M(x)=0;D(x)=% ; o(X).

3agada 129.

OyHKIMA pacupeneeHNs] HENPEPbIBHOM CIIyYallHOM BEJIMYMHBI X 3aJaHa Clie-
JTYIOIAM 00pa3oM:

0, X<0;

Fwﬁzl—lamn 0<x<mr;
2 2

1, X> 7.

TpeOyercs: a) Haiitu mnotHocTh BepositHocTed f(X); 0) moctpouth rpaduku
F(X) u f(X); B) matitu M(X); D(X) 1 o(X); onpeneanuTb BEpOSITHOCTh MOMaja-
HUS CITydaiHo# BenmmuuHbl X B mHTEpBaI (0; 7).

0, X<0;

OtBeT: a) f(X) = %sinx, 0<x<ur;

0, X> 7

6)M(X)=§; D(X) = m;0(X) =/7;;

r)p(0<x<rx)=1.

3anmaua 130.
Cnyuaiinas BenuuuHa X 3ajaHa AuddepeHunanbHol pyHKIuen

0, X<0;
f(x)=<0,04x, 0<x<5;

0, X>5.

HAWTH TUCIIEPCUIO X.

OtBeT: D(X) :§.
18

3amauga 131.



CrnyyaitHas BennunHa X 3aJlaHa HHTETPAbHON (PyHKIIMEH
0, x<0

F =<x, 0<x<1;,;

1, x>1.

Tpebyetcs: a) Haiitn muddepenmansayto Gyakiuro f(X); 6) moctpouts rpadu-
xu F(X) u f(X); B)ratitu M(X);D(X)

OtBet: a) f(x) =<1, 0<x<1;

0, Xx>1.
6) M(X)=0,5; D(X)=1/12.

3aoanue na oom.

3anmava 132.
CrnyualiHas BEIMYMHA 33JlaHa MHTErPaIbHON QyHKUIMEN

0, X<2;
F(x)=qax+b, 2<x<4

1, X > 4.

Omnpenenutb nocrostuubie a u b; M(X) u D(X). [Toctpouts rpaduxu F(X) u f(X).

Otsert: a=0,5; b=-1;
M(X)=3; D(X)=1/3.

3anmaua 133.
Cnyualinas BennuuHa X 3aj1aHa quddepeHunanbHoil GyHKIuen
T
0, X<—=;
2
f (X) =1 acosx, Tax<®
2 2
1 x>,
2

Onpenenuts a) kodbdunmrent a; 0) BeposTHOCTH P(0 < X < %); nonajgaHus Ciy-
YallHOM BEJIMYMUHBI X B UHTEPBAJ (0;%); B)M(X); T) mocTpouts rpaduk pacrmpe-

nenennst GyHkuuF(X).
OtBerT: a) a=0,5;

0) P(O<x<%):O,5;

B)M(X)=0.

3amaua 134.
BpeMs nHEpIHAIIBHOTO BpAlIEHHUs] MEXaHU3Ma SIBJISICTCS CIIyYalHOM BEJTMYMHOU

C TUIOTHOCTHIO BEPOSITHOCTH U300paKEHHON HA PUCYHKE.



©

Onpenenuts a) QYHKIUIO TUIOTHOCTH BEPOSITHOCTH; 0) GYHKIUIO pacmpesesne-
HUSl BEPOSTHOCTEH W BEPOSTHOCTH TOTO, YTO BPEMs MHEPIIMOHHOTO BpAICHHUS
Oynet B untepBaiie (3;4), T. e. P(3<t<4); B) cpeaHee Bpems (MaTeMaTHUYECKOE

OXHUaaHHue BpCMeHI/I) HHCPUOUOHHOI'O BpallICHUS MCXaHHU3MaA.

OtBeT:
0,t<?2;
t—22<t<3;

a)f@) =

) O 4-t3<t<4;
0,t >4,

0,t<?2;

_ 2
(t=2) 2<t<3;

0)F(t) =

1- 3<t<4;

(4-1°
2

1t> 4
B) M(t)=3.

VI1l. HopmasbHblii 3aK0H pacnpeaeeHusi BeposiTHOCTel

HenpeppiBHas ciaydaiiHas BelMYMHA X, MPUHAMAIOLIAS BO3MOYKHBIE 3HA-
YCHUS W3 WHTEpBaia (-°°;+%), MoJYMHEHA HOPMAILHOMY 3aKOHY pacIpeselie-

HUA BepOSITHOCTef/i, CCJIK €€ INIOTHOCTD PACIpCACICHUA
_(x—a)2

1 2
f(x)= R
0= o
rIe

a =M(X);o =/D(X).
BeposTHOCTB TOrO, 4To CilyyalHas BeauduHa X, MOJAYMHEHHAs HOPMAJIIBHOMY
3aKOHY, IPUMET 3HAYEHUE U3 UHTEpBaia (X,, X, ), onpeaesercs no Gopmye

P(x, <X <X,)=P(x, SXSXZ)zq)(XZ —aj_q)(xl—aj.
o (e)




BeposTHOCTH TOro, 4YTO OTKJIOHEHUE CIYyYaMHOW BEIWYHUHBI X, MOAYMHEHHOU
HOPMAaJILHOMY 3aKOHY, OT €€ MaTeMaTUYeCKOTO OXHIAHMS 10 a0COIFOTHOU Be-
JUYUHE HE NMPEBOCXOAUT 3aJlaHHOro uncia € >0, onpenensercs no Gpopmyre

P(X—a<¢) = 2c1>(§),

1 % -
——|e 2dt - ¢ynknus Jamnaca.
Jor)

[IpaBWIIO «TpEX CUTM»
P(x — M(X)| < 35) = 2d(3) ~ 0,9973.

rae O(x) =

3anamue 10.

IIpumep:

ABTOMAT mmITamMnyeT aetanu. J{nuHa neranu X pacrpezenceHa HOpMaJIbHO
¢ M(X) = 50 mm. dakTHUeCKH JIMHA M3TOTOBJICHHBIX ACTajcii He MeHee 32 H
He Oonee 68 MM. HaliTu BEpOATHOCTBH TOTO, UTO JJIMHA HayJa4yy B3STOM JeTalu
OombIe 55 Mm.

Pemenue:

Hcnonb3yem npaBUilo «TPEX CUTM»:

P(32<x<68)=0,9973,

OTKyJla HailieM mapameTp G HOpMallbHOTO pacnpenenenus. Mcnonszyem ¢op-

MYy P(Xl <X SXZ):QD(XZ _aj—qb(xl —aj’ OJIy4YUM

(o) &)

P(32<x<68)= @(68 — 50} - @(32 — 50} = cb(@) + cb(@j = 2®(§j ,

c c c c G
CD(E) =0,49865.
c

[To Tabmuue ans pyaxiun O(X): E =30, o=6,0.
c
Hckomas BEpOSITHOCTD:

P(x>55) = P(55 < X < o) = B(c0) — ¢(55—50

) =0,5—0,38493 = 0,11507.

Ipumep 2:

CnyvaiiHag BelM4YMHA pacrpejniesieHa HopMmainbHo. CpeaHee KBagpaTuye-
ckoe oTkinoHeHue o =0,4. HailTu BepOATHOCTh TOTO, YTO OTKJIIOHEHHE CIy4aii-
HOM BEJIMYMHBI OT €€ MAaTEeMAaTHYECKOTO OXKUIAHUS MO aOCOTIOTHON BETMYHHE
oynet mensine 0,3.

Peurenue:

P(x—a/<03)= 2@(%) = 2d(0,75) = 2-0,2734 = 0,5468.

3amaua 135.



HopwmainbHo pacnipenenénnas ciiydaifHas BennurnHa X 3aaHa auddepeHImanb-

1 _(X—l)z
HOU (PyHKuuen f(x)=———-e % . HaliTu maTemaTtuueckoe OXUJaHUE U JIHC-
5v2r

nepcuro X.

Otet: M(X)=1; D(X)=25.
3amaua 136.
JlaHa uHTerpagbHas GyHKIHMS HOPMUPOBAHHOTO HOPMAJIBLHOI'O pacIpe/eIeHNs:

1 5
F(X)=— |e 2dx
N 27 J;

Haiitn muddepennmansayro pynakmuro f(X).

X2

Ortser: f(X) = 1,

2z

3amaua 137.
CnyyaiiHasi BeIM4MHA X paclpeniesicHa HopMajabHO. MaTreMaTu4ecKoe OKujia-
HHUE U CpEJIHEE KBAAPaTUYECKOE OTKJIOHECHHE 3TOW BEIMYMHBI COOTBETCTBEHHO
paBHbI 6 U 2. HailTu BEpOSATHOCTH TOTO, UTO B PE3YJIbTATE UCIIBITAHUS X MPUMET
3HAYCHUE, 3aKITI0UYEHHOE B UHTEpBae (4;8).
OtBerT: 0,6826.
3anaua 138.
ABTOMAT mTamiyetr aetaid. KoHTpoaupyeTcs AjvMHa AeTaiu (MPOEKTHAas JJIU-
Ha), KOTOpasi pacrpejeieHa HOPMajdbHO C MAaTEeMaTUYECKUM OXHUIAHUEM paB-
HBIM 50MM. DakTHUECKH JJIMHA M3TOTOBJICHHBIX AcTalel HE MeHee 32 MM U HE
0onee 68mm. HaiiTu BEpOSTHOCTh TOTO, UTO JIJIMHHA HA yJlayy BEPOSITHOM JAeTa-
au: a)oonbiue S5mMm; 0) MeHble 40MM.
Vxkazanue: Haliti npenBaputenbHOo o U3 paBeHCTBa P(32<x<68)=1.
OtBert: a) 0,0823;
6)0,0027.
3anaua 139.
MN3roToBiaeHHbBIEC JETAIM B 3aBUCMMOCTH OT JWAMETpa pacipeaestoTCs M0 HOP-
MaJIbHOMY 3aKOHY C MaT€MaTUYECKUM OXKUJaHhEM a=4,5 CM U CpeTHUM KBajpa-
TUYECKUM OTKJIOHEHHEM o =0,05cM. HailTu BEepOSATHOCTH TOTO, YTO JUAMETP

B3STOM HayJauy JeTaju OTJIMYaeTCsl OT MaTEMaTUUECKOTO OKUJIaHUs HE OoJiee
yeMm Ha 1 MwM.
Otset: 0,9545

3anaua 140.
Jletanb, U3rOoTOBJICHHAs aBTOMATOM, CUMTAETCS TOJIHOM, €CJIM OTKJIOHEHHE €€
KOHTPOJIMPYEMOTO pa3zMepa OT MpoeKTHOro He npesbimaer 10 mm. Cinyvalinbie
OTKJIOHEHUSI KOHTPOJIUPYEMOI'0 pa3Mepa OT NPOEKTHOTO MOJYUHEHBI HOPMaJlb-
HOMY 3aKOHY C¢ napameTpamu o =5um¥ a=0. CKOJBKO MPOLEHTOB T'OAHBIX Je-
TaJIel U3rOTOBJISIET aBTOMAT?

OtBert: ITpumepno 95%
3amaua 141.
JlmuHa U3roTOBIISIEMON aBTOMATOM JETaJIM IPEACTaBIseT COOOH CaydailHyO Be-
JUYUHY, PAacOpelesiEHHYI0 0 HOPMAJIbHOMY 3aKOHY C napamerpamu a=I5cwm,
o =0,2cM.



Haiit BeposiTHOCTH Opaka, €ciii JOIMYCTUMBIE pa3Mephl IeTadu JOHKHBI OBITH
15+0,3cm. Kakyro TOUHOCTH ITTMHHBI U3TOTOBJISIEMONM aBTOMATOM JAETaIN MOXKHO
rapaHTHUPOBaTh C BEPOSTHOCTHIO 0,977
OtBeT: 0,8664; 0,434,
3amaua 142.
Ha aBToMaTe M3roTOBISIIOTCS 3aKJIENKU. J[MaMeTp WX TOJIOBOK, MPEIACTABISAIO-
Ui coOol ciydaliHylo BEJIMUUHY, PAcpeIeIEHHYIO 110 HOPMAJIBHOMY 3aKOHY,
HMMEET CpeaHEee 3HAaUEHUE, paBHOE 2MM, U aucnepcuto paBHyro 0,01. kakue pas-
MEpbl TMAMETpPa TOJOBOK 3aKJIENKA MOXXHO TapaHTUPOBATh C BEPOSTHOCTHIO
0,95?
OtBet: Xe ]1,8;2,2[
3amadga 143.
Haiitn nucnepcuro ciiy4yaiiHOM BEJIMYMHBI, PACIPEACIEHHON 110 HOPMAaJbHOMY
3aKOHY, €CJIM M3BECTHO, YTO OTKJIOHEHHE OT MAaTeMaTUYECKOIO OKHUIAaHUA, HE
npeocxosmiee 0,1 cm, umeer MecTo ¢ BepoaTHOCThIO 0,7887.
Otset: 0,0064.
3amaua 144.
Pa3zmepsl gertaneid, BBIITYCKAeMbIM IIEXOM, PaCHpEAeISIIOTCS MO0 HOPMaJIbHOMY
3akoHy. [TapamMeTpbl 3TOro HOPMaJILHOIO 3aKOHA TAKOBBL: a= 5 ¢M, o =09cm.
OnpenenuTs: a) BEPOSITHOCTh TOTO, YTO AUAMETP HayJauy B3sITOM JeTaau UMEET
pa3mepsl B npenenax oT 4 10 7 cM; 0) BEpOSTHOCTb TOTO, YTO pa3Mep AUaMeTpa
Hayjady B3ATOW JI€Talld OTJIMYAECTCS OT MAaTeMaTUYECKOro OXKUJaHUs He Ooliee
YeM Ha 2 CM; B) B KaKMX I'paHHUIlaX CIEAYET OKHUAATh pa3Mep AUaMmeTpa JeTalu,
yTOOBI BEPOSTHOCTh HEBBIXO/IA 32 3T IpaHuUIIbl Obli1a paBHa 0,95.
OtBerT: 2)0,8533; 6) 0,9736;
B) X € 3,236;6,764].
3aoanue na dom.

3amauga 145.
MaremaTndeckoe OKHUJaHWE HOPMAJIBHO PACHPENEIIEHHONW CIIy4YalHOM BEIMYH-
Hbl X a = 3 U cpeaHee KBaJpaTUYECKoe OTKIOHeHUe o =2.Hamucate audde-

peHIMANBHYI0 QYHKIHMIO X.
(x-8)?
e 8

1
OtBeT: f(x)=
) 2\ 21
3amaua 146.
Hamnucare nuddepennnanbayo QyHKIIMIO HOPMAJIBHO paclpeneaEéHHON Ciy-

yaiiHOM BeanuuHbl X, 3Has, uto M(X)=3; D(X) =16.
ei(xg?

1
Otser: f(x) N
3amaua 147.

CnyuaiiHasi BenmuuHa X pacnpeziesieHa 10 HOpMaJIbHOMY 3aKOHY C mapaMeTpa-
MU a= 5 W o =2.0npeaenuTb BEPOSITHOCTh TOTO, YTO CIy4dailHas BEJIMYMHA OKa-
xetcst B uaTepsatie (1; 10).

Otser: 0,971.
3amaua 148.
CnyyaiiHasi Benu4urHa X pacrpeiesieHa 1o HOpMallbHOMY 3aKOHY C mapaMmeTpa-
MU a= 3 no =05 Onpeaenutb BEPOATHOCTh TOTO, YTO €€ 3HaUYeHUs OyayT OT-

KJIOHSTHCS OT a 0 a0COIIOTHOI BEJIMYUHE MEHbIIIE YeM Ha 1,3.



Ortser: 0,768.

3amaual49.
CpenHee KBaapaTUUECKOE OTKJIOHEHHUE CIIyYalHOW BEJIMYHUHBI, pacIpeaeIEHHON
10 HOPMAJIbHOMY 3aKOHY, paBHO 2, MareMaTu4eckoe oxkunanue a=15. Haiitu, B
KAaKHAX TPaHMIAX CIEAYET OKUJATh 3HAUEHUE CIIyYalHOW BEJIMYWHBI, IIPH YCIO-
BUHU, YTO BEPOSITHOCTh HEBBIXO/1A 32 3TU IPAHUIIBI JOJIKHA OBITH PAaBHOM
0,95.

Otet: X€(11,08; 18,92).

VIl. PABHOMEPHOE U IIOKA3ATE/IPHOE
PACIIPEJJEJIEHUA H ® YHKITUA HA/IEZKHOCTH.
Paenomepnbim Ha3bIBAIOT PACIIPENCIICHUE BEPOSTHOCTEN HENPEPBIBHOU CIIy-
YaifHOW BeMHUMHBI X, A7l KoToporo nuddepeHnunansas GyHKIUsI
1
——, Xe€la,b
f(x)=1b-a 2.0] .

0, X & [a,b]

(b-a)°
12

Hokazamenvnbim (SKCTIOHEHITUATBHBIM) HA3bIBAIOT PACIIPE/ICIICHUE BEPOSTHO-
CTEeH HEMPEPBHIBHOM CIIydyailHOW BETMYMHBI X, OMUChIBaeTCs AuddepeHIInaibHOn

a+b
Marematuueckoe oxuganne M(X) = 0 nucnepcust D(X) =

. 0,x<0;
dynkument f(x)=q
re ", x 20,
rme A - TIOCTOSIHHAsi IIOJIOKUTENIbHAs BEJIWMYWHA U CJIEIOBATEIIbHO,

0, x<0;
1-e™, x>0

Marematuueckoe oxuganne M(X) = 1/, nucniepens D(X) = 1/A2,
JiintenbHOCTh 0€30TKa3HON paboTh! t HEKOTOpOro AeMeHTa t,= 0 xa-

—\b

F(x) = ,mpuaéM Pla<x<b)=e™ —e

paKTEepU3yeTCsl MHTErpalibHON QYHKIIMEH pacipenesieHus, Onpeestone Be-
POSITHOCTB OTKA3a 3JIEMEHTA 3a Bpem4 1

F()=P(T<t)=1-e™,
rae T — IIUTeNbHOCTh BpEMEHU 0e30TKa3HOoM paboThl; A >0 - HHTEHCUBHOCTh
OTKa30B.

dyukuuen HaaéKHOCTH Ha3bIBaOT QyHKIHMIO R(t), ompenessiornyio Be-
POSITHOCTH 0€30TKa3HOM pabOTHI DJIEMEHTA 3a Bpems L
R(t)=e™.
3anamue 11
Hpumep:
ena nenenus mkansl amnepmerpa pasHa 0,1 A. [lokazanus amnepmetpa
OKPYTJISIFOTCS 10 OJ¥bKaiiiero 1enoro jenenus. HallTu BEposSATHOCTH TOTO, YTO
npu orcyeTe OyAeT crenaHa omunoka, mpesbimaromias 0,02 A.
Pemenue:
Ommbka OKpyTieHus - cliydaiiHas BeauuuHa X, KOTopasi pacrpeseieHa paBHo-
MEpPHO B MHTEpBaJie MEXIY JBYMS COCETHUMHM JieJIeHUsIMU. [ITOTHOCTh BEpOST-
HOCTH MOYHO 3aIliCcaTh B BUJIE:



1
o xelod . 10, xeo,01]
f( )_ 8:1 ’ X%[0,0,l] ’ f( ) {0, XE[0,0,l]'

Ommbka orcuera mpeBbicuT 0,02, ecm Oynmer 3akmrodeHa B uHTepBaje (0,02;

0,08).
X3
Haiinem BeposITHOCTB OIIHMOKH 110 opMmyiie P(X1; X2) = I f(x)dx:
X
0,08 1
P(0,02;0,08)= [10dx =0,6.

0,02

3amaua 150.
ABTOOYCHI HEKOTOPOI'0 MapIlipyTa HAYT CTpPOro Io pacnucanuto. MHTepBan
JIBYOKEHUST SMUH. HallTh BEpOATHOCTH TOTO, YTO MACCAXHUP, MOMOLICHINN K
OCTaHOBKE, OyJIeT 0KMAaTh OUYepeITHON aBTOOYC MEeHee 3MHUH.
Otsert: 0,6.
3agauga 151.
MuHyTHasi cTpesika SJIEKTPUUYECKUX YacOB IMEPEMENIaeTCs CKauKkooOpa3HO B
KOHIIE KaXJ0M MHUHYThl. HallTh BEpOATHOCTH TOrO, UTO B JAHHOE MIHOBEHHE
Yachl MOKaXyT BpeMsi, KOTOpOE OTJIMYAETCSI OT UCTUHHOTO He OoJiee ueM Ha 20c.
Ortser: -2/3.
3amaua 152.
3aKOH PaBHOMEPHOTO pacmpenesicHus 3anaH auddepeHIHnaIbHON (PYHKIIHEH

f(x)= bi B uHTepBae (a;b). Bue atoro unreppana f(X)=0. Haiitu nunTerpaib-
-a

Hyto QpyHkimo F(X).

o, X<
Otser: F(x)=412—2, a<x<b;

b-a

1 X >b;

3agauva 153.
Haititn maTemaTnyeckoe OXKWJIAHUE CIIYYaWHOW BEJIMYMHBI X, pacupencaEHHON
paBHOMEPHO B UHTEpBaje (2;8).

Otser: 5.
3amaua 154.
Haittn nucniepcuro U cpeHee KBaApaTUUECKOE OTKJIOHEHUE CIy4alHOW BEJU-
YrHBI X, pacupeacIéHHON paBHOMEPHO B HHTEpBae (a;b).

p(x) - =4,
OrtBer: 12
b-a
o(X)=——

243



3anmava 155.
HenpeppiBHas ciydaiiHasg BesmunHa X pacHpenerieHa IO IOKa3aTeIbHOMY 3a-
KOHY, 3aIlaHHOMY nuddepennranbHon byHKIHIEH

f(x) =0.004e°*mpu x>0 wu f(x) =0 npu X<0. HAiiTH BEPOATHOCTH TO-

ro, 4TO B PE3YJIbTATE UCTIbITAaHUS X MonaaaeT B untepnai (1;2).
Ortset: 0,038
3amaua 156.
HenpeppiBHas ciydaiiHasg BenrunHa X paclpenerieHa IO MOKa3aTelIbHOMY 3a-
KOHY, 33JJaHHOMY WHTETpaJIbHON (yHKIHer F(x)=1-e*mpu x>0 u F(X)=0
npu x<0. HaliTh BEpOSTHOCTB TOTO, YTO B PE3YyJIbTAaTE UCIBITAaHUSA X MONAAAET B
uHTEepBal (2;5).
OtBeT: P(2<x<5)=0,252.
3amaua 157.
HaiiTu MaTeMaTuyeckoe 0KuJIaHue MOKa3aTeIbHOTO pacipeiesieHus, 3aJaHHOTO
UHTETPaAIbHON QyHKIHEH F(X)=1-e " (x> 0).
OtBet: M(x)=10.
3agauda 158.
Haiit nucnepcuio W cpeaHee KBaAPATHUECKOE OTKIOHEHUE IMOKa3aTeIbHOIO
pacrnpeneseHus, 3aaanHoro auddepeHnuanbHoi ynkmueit f(x) =10e ™ (x >0).
Otset: D(X)=0,01; o(x) =0.1.
3agauda 159.
JmuTeapHOCTh BpeMeHU 0€30TKa3HOUM paboThl 3JIEMEHTa UMEET MOKa3aTeIbHOEe
pactipenenenue F(t) =1-e°*. Haiitu BeposITHOCTH TOTO, 4TO 3a Bpems t=100q:
a) DJIEMEHT OTKaXeT; 0) AJIEMEHT HE OTKaXKeT.
Ortser: a) F(100)=0,95;
0) R(100)=0,05.
3agaua 160.
HcnbITBIBAIOT TPH 2JIEMEHTA, KOTOPhIE pab0TaIOT HE3aBUCUMO OAMH OT JIPYTroTo.
JIMUTEeNbHOCTh BpEeMEHHN 0€30TKa3HOUM paboThl AJIEMEHTOB pachpe/eieHa Mo mo-
Ka3aTeIbHOMY 3aKOHY: JUIsl IEPBOTO 3JIEMEHTA

-0,2t .

F, =1-e"; mst BTOporo F,(t)=1-e%%; st TpeTbero anemMenTa F,(t) =1-e°%.
1 p 2 p 3

Haiitu BeposiTHOCTH TOTO, 4TO B MHTEpBase BpemeHu (0;5)4: a) OTKaXKeT TOJIHKO
OJIMH 3JIEMEHT; 0)0TKaXXyT TOJHKO JIBa DJIEMEHTA; B) OTKAXYT BCE TP DJIEMEHTA.

OtBeT: 2)0,445; 6)0,29; B)0,05.

3aoanue na oom

3amaua 161.
Haiitn nucnepcrio M cpellHee KBaIpaTUYECKOE OTKIIOHEHHE CIyYailHOW BEJH-
YUHBI X, pacnpeieIeHHOM paBHOMEPHO B UHTepBasie(2;8).

Otset: D(X)=3; 0(x)=+/3.
3amaua 162.
PaBHOMepHO pacnpenenieHHasl ciydaiiHas BenuuuHa X 3anaHa auddepeHiiu-

. o 1
abHON  (pyHKIIMEH f(x):a B uHTepBanie (a-l;a+l). Bue atoro wmuTepBana

f(x)=0. HaiiTn MaTemMaTH4yecKOe OKUIAHUE U JUCIIEPCHIO X.



OtBet: M(X)=a (kpuBas pacupeneacHuss CAMMETPUYHA NPAMOU, X=a);

D(X)="
="

3amaua 163.
HaiiTn MaTemaTnueckoe 0KHMIaHUEe TTOKA3aTEIHHOTO paclpeaesieHUs, 3aJaHHOTO
muddepeHnranbHon GyHKIMeH f(x)=5e> (x> 0).

OtBet: M(x)=0,2.

3amaua 164.
Haiitu aucnepcuio U cpeiaHee KBagpaTHUECKOE OTKIOHEHHE IMOKa3aTebHOIO
pachpe/eNeHus, 3aJaHHOr0 HHTErpabHON GyHKIUEH F(x)=1-e%* (x >0).
OtBet: D(X) =6,25;0(x) = 2,5.
3anmava 165.
[Tpon3BOANTCS UCTIBITAHKE TPEX AIEMEHTOB, pa0OTAIOIINX HE3AaBUCUMO OMH OT
npyroro. JInuTeabHOCTh BpeMEHU O€30TKa3HOM pabOThl AJIEMEHTOB pacIpesie-
JICHa 10 TOKa3aTeJbHOMY 3aKOHY: U TEepBOro snemMeHrta f(t)=01e°", mis
BTOporo f,(t)=0,2e%%, s Tperbero sneMenta f,(t)=0,3e**. Halitu BeposT-
HOCTb TOTO, 4TO B UHTepBajie BpemeHu (0;10)u: a) oTkaxeT XOoTs Obl OAUH 3Je-
MEHT; 0)OTKaXKyT HE MEHEE JIBYX JIEMEHTOB.

VYka3zanue: OOpaTtute BHUMaHKUE Ha TO, YTO B [IOKA3aTEIBHOM PACIPEIEIICHUN

M(x) = %; D(x) = ﬂ—lz;a(x) = % Takum obpazom, M(x) =o(x).

Otser: a) 0,95; 6)0,35.
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