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JlaHHBIE METOAMYECKHE YKa3aHUs HAITUCAHBI B TOMOILb CTYACHTaM O4YHOM (opMbI 00ydeHust
IIPH BBITTOJIHEHUU KOHTPOJIBHBIX M PACUETHBIX padOT M0 TEOPUH BEPOSITHOCTH. B ykazanusx
NPUBE/ICHBI IPUMEPHI PEIICHNUS 331a4 Pa3IMYHBIX TUIIOB, a TAKXKE TAaHBI HEOOXOMMBIE TEOPETH-
YECKUE CBEJICHMS U CCBUIKU HA JIUTEPATYPY.

1. KomOounaTopuka. HemocpeacrBeHHbIH NMOACYET BEPOATHOCTEI

Jly1st TOBTOpPEHUST TIPUBOJANM OCHOBHEBIE OTpeseieHus U GOopMyiTbl KOMOWHATO-
PUKH U TEOPUH BEPOSITHOCTEM.

OO0IMM TEPMUHOM «COEAWHEHUS» Ha3bIBAIOT TPU TUIA KOMOWHAIIMI, COCTaB-
JICHHBIX U3 HEKOTOPOT'O YKCIia MIPEAMETOB (PJIEMEHTOB).
Pasmewenus. Eciu cocTaBisITh U3 N pa3IUYHBIX 3JEMEHTOB TPYIIbI IO M 3Jie-
MEHTOB B Ka)XXJI0M, pacriojiarasi B3aTble M 3JIEMEHTOB B Pa3IMYHOM IOPSIKE, TO Ta-
KHe KOMOWHAIIMM Ha3bIBAIOTCS Pa3MEIICHUSAMU M3 N 3jeMeHToB mo M. Ooiiee
YHUCIIO Pa3MENISHHUI U3 N 3JIEMEHTOB MO M

n!

(A,T)m - :n(n—1)(n—2)...[n—(m—1)]:(n_—m)!.

[lepecTaHOBKHU SBJISIIOTCS YACTHBIMM CIIy4asiMd pa3MelleHuid (U3 N 3JEMEHTOB IO
n). Yucno pa3MenieHnii ¢ MOBTOPCHUSMU:

(A{Wn)c noem. ™,

Hepecmanoeku. Ecau B34TH N 2JIEMEHTOB U NePpECTABIATh UX BCCBO3MOKHBIMU
CHOCO6aMI/I, COXpaHsasd HCU3MCHHBIM HMX YHCJIO, TO KaxK/as TaKas KOM6I/IHaHI/IH 6y—
JCT Ha3bIBATbLCA HepeCTaHOBKOﬁ. O6mee YUCJIO MIEPECTAHOBOK M3 N 3JICMCHTOB

_ AN _
(Pn)6e3 noem. An =n!

Ecnu B nepecTaHOBKax U3 0OIIEro 4yrcia N 3JeMEHTOB eCTh K pa3inyHbIX 3Jie-
MEHTOB, IIPU 3TOM |-i1 3IeMEHT MOBTOpsiETCS N1 pa3, 2-il AIEMEHT MOBTOPSETCS Ny
pa3s, k-ii a;eMeHT moBTOpsIeTCs Nk pas, Mpu 3TOM n= N1+ Ny+...+ Ny, TO Takue nepe-
CTAaHOBKH Ha3bIBAIOT nepecmano8KU ¢ NOBMOPEHUIMU.

n!
(P)

Cnoem. nln,l.n!

Couemanus. Ecii U3 N pa3IMYHBIX 3JIEMEHTOB COCTABJISITH TPYMIIBI IO M 3Jie-
MEHTOB B Ka)XJIOW, HE oOpalias BHUMaHHUS Ha IMOPSAIOK JIEMEHTOB B TPyMIE, TO
Tak¥e KOMOMHAIIMN HA3bIBAIOTCI COYETAaHUSIMM M3 N 3JIeMEHTOB 1Mo M. O0Iee yunc-
JIO COYETaHUHU

cmoAL__
n—p  m(n-—m)

[Tox coObITHEM B TEOPUHU BEPOSTHOCTEH MOHUMAETCSA BCAKUHN (PaKT, KOTOPHIN B
pe3yNbTaTe UCTIBITAHUNA MOKET MPOU30UTH WK HE mpon30iTH. Heckonbko coObI-
TUW B IAaHHOM HUCTIBITAHUU O0Pa3yIOT HOJHYIO 2pynny, €ClIU B PE3yJIbTaTe UCIIbITa-
HUSI HEPEMEHHO JIOJKHO MOSBUTHCS XOTS Obl 0OIHO U3 HUX. Heckosibko cOObITHI
HA3bIBAIOTCS TIONIAPHO HECOBMEeCMmHbIMU B TAHHOM HUCIBITAHUU, €CIIA HUKAKWE JIBa
W3 HUX HE MOTYT MOSIBUTHCS BMECTE.




Heckonbko cOOBITUI B JaHHOM HCIIBITAHUU Ha3bIBAIOTCS PABHOBO3MONCHLIMU,
€CJIM €CThb OCHOBAHUE CUUTATh, YTO HU OJJHO U3 HUX HE SIBISAETCS OOBEKTHUBHO 0O-
Jiee BO3MOXKHBIM, YEM JIPYTOE.

CayyaiiHble coOBITHSI, 00pa3yIOLIUE MOJIHYO IPYIIy HECOBMECTHBIX U PAaBHO-
BO3MOXKHBIX COOBITHI, HA3bIBAIOTCS C1yyasmu (UICXOAAMU WU IIAHCAMM).

Kiaccrnueckoe ornpezeseHne BEpOSITHOCTU: €CIU PE3ybTaThl UCIIBITAHUST MOXK-
HO MPEJCTaBUTh B BUJIE NMOJHOM Ipynnbl N paBHOBO3MOXKHBIX HECOBMECTHBIX CITy-
4aeB U e€clii COObITHE A MOSBISAETCSA TOJBKO B M ciaydasix, TO BEPOSATHOCTb COOBI-
TUSl A paBHA OTHOIICHUIO YHCJIA CITy4YaeB, OJIaronpusTCTBYIOMIUX COOBITHIO, K 00-

IEMy YUCITYy BCexX ciydaes, T. €. P(A) = % :

['unepreomerpuyeckoe pacnpenenenue. [lycts B ypae N mapos, 3 Hux K Oenbix,
N- K uepnpix. Haygauy u3 ypHbsl B3ITO N 1mapoB. Torjga BEpOATHOCTh TOTO, YTO
cpenu HUX OyAeT poBHO k O€JbIX IIapOB, paBHA:

k ~n—k
c,.C
P(A) =K N=K
Cn
N
3anamue 1.
IIpumep:
N3 gucen 1, 2, 3, ..., 100 Hayrag Beioupatot 70 yucen. KakoBa BeposiTHOCTb
TOT'0, YTO HANOOJIBIINM M3 HUX OKAXKETCS YHUCiI0 987
Penienue:

70
Jlns BeIOOpa ceMupaecaTy 4yucen u3 cra cymiecrsyer Cjy, cmoco6os. Mak-

cuMaibHOe 4ucio 98 B BbIOOpKE 0OECHEUMBAIOT T€ U3 HUX, KOTOPHIE MPEANKCHI-
BaIOT BBIOpATh caMo 3TO 4uciIo U 69 uucen, MeHblux, 4eM 98. Takux cnocoOoB

6ymer C&. Torma
Cg; _ 97! 100! _ 70-29-30 _ 29
C/% 691281 70:30! 100-99-98 462

Hpumep:

B nmaptuu 100 uzgenuii, u3 kKotopbix 4 — OpakoBaHHble. [lapTHsi TPOU3BOIIBHO pa3-
JieJieHa Ha JIBE€ paBHbIC YacCTH, KOTOPbIE OTIpaBJieHbl 1ByM notpedurensam. Kakoa
BEPOSTHOCTh TOTO, YTO BCE OpaKOBaHHBIC M3JICIUS JOCTAHYTCS: a) OJHOMY IOTpe-
outento; 6) 000MM MOTPEOUTENSAM MOPOBHY?

Pemenue:

a) Ilycts coObiTe A — Bce OpakoBaHHBIE U3JIENIUS JOCTAHYTCS OJTHOMY MOTpeOU-

teto. O0uiee yucio cnocodoB, KaKUMHU MOKHO BbIOpaTh S0 uzaenuii u3 100, pas-

HO C. . COOBITHIO A GIaronpUATCTBYIOT CTydal, KOraa u3 50 u3aenuii oTHpas-

P(A) =

JICHHBIX OJHOMY NOTpeOuTento Oyner nubo 46 cranmapTHeIX U3 96 U Bce Opako-
BaHHbIC 4 13 4, mu60 50 ctangapTHBIX U3 96 u 0 6pakoBanHbIX U3 4. Torma



CoeCs +CeeCh  Coo-1+Cge-1 2Cge  2-9650150!
c¥,  CX¥  CX 46501000
_2-47-48-49-50
~97-98-99-100
0) Ilycts B Kaxxaoi mapTuu mo 2 6pakoBaHHBIX u3aenus. CoobiTuio B Oymyt Oma-
TOIIPUSTCTBOBATH Ciy4yau, koraa u3 50 uzaenuii, OTIpaBICHHbIX OJHOMY IOTPEOH-
Tento, OyayT 48 cTaHaapTHBIX U3 96 1 2 OpakOBaHHBIX U3 4.
CoeCs 96450501 497.50°.6
CS0 4814812121001 97 -98-99-100

P(A) =

=0.117

P(B) = =0.383

IIpumep:

3ajaya o IHAX pokjieHus. HallTu BEpOSTHOCTH TOTO, YTO B IPYIINE U3 25 4eaoBeK
HU y KOTO HE COBIMAJIAIOT JIHU POKICHUA.

Pemienue:

B pamkax ypHOBOI cuCTeMBbI 3a7]auy MOKHO MHTEPIIPETUPOBATH TaK: B ypHE UMe-
ercsa 365 mapoB, 3aHyMEPOBAHHBIX yuciaaMu oT 1 1o 365. M3 ypHBI ciaydaliHBIM
oOpazom BwIOUpaeTcss 25 mapoB. Jlerko 3amMeTuTh, 4TO UCKOMasi BEPOSITHOCTH
onpenensercs no popmyse

A" 365.364-...-(365—25+1) 1 24
A= . =) -2
A 365 365 365

N IOBT
To4HOE BBIYMCIICHUE 3TOW BEPOSTHOCTH JOBOJILHO YTOMHMTEIBHO, HO JIETKO IOJY-
YUTh I HEE XOPOIIyI NPUOIMKCHHYIO dopmyty. JlelCTBUTEIBHO, IPU MaJIbIX
sHaueHusX X IN(1-x) ~-X. [Tostomy

In F)(A)~_1+2+...+24__25-24__0822
365 2.365 T

P(A) =

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

Ha otmenbHbIx Kaproukax Hamucanbl OykBel T, E, O, P, U, 4. Kaprouku
repemenianbl. Halitu BEpOATHOCTB TOrO, YTO NMPUKJIIAbIBAs KAPTOYKHU OAHY K APY-
roi, B CITy4aifHOM TOPSIZIKE, HE TISS, MOJIYIUTCS CJIOBO «TEOPHUs»?

Pewenue:
Yucnio OJaronpusTHbIX COOBITUN paBHO 1, BCEro ke 4MCIO KOMOMHAIUN paBHO
YUCITy IEPECTAHOBOK:

P( A) = i = l = i

P, 6 720

Hpumep:
Hcnonb3ys yciioBue Npenplayniend 3a1add, HAUTH BEPOSITHOCTH TOrO, YTO IONY-
YUTCS CJIOBO «aHAHAC», €CIIM Ha OTAENbHBIX KapTOYKax HANMCaHbl TpU OYKBHI A,
nse H n omua C?
Peuienue:



1. 21
paye L %2 _ 1
6 60

6 MoBT

3anmava 1.

B rpynne 25 cTyaeHToB, U3 HUX S5 NOJYYWIIM HA DK3aMEHE OTIMNYHBIE OLICHKH,
12 — xopomue, 6- yIOBIETBOPUTEIbHBIE U 2 — HEYJOBJIETBOpUTEIbHBIE. Omnpene-
JIUTh BEPOSTHOCTh TOTO, YTO MPOU3BOJILHO BHIOPAHHBIM CTYJIEHT MOJYYWI: a) YAO-
BJIETBOPUTEIIbHYIO OIIEHKY; 0) OLIEHKY HE HUXKE XOPOLIEH.

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

3amaua 2.

JI1st KOHTpPOJIS HAayauyy B3sTa MapTUs JIeTajel, Cpeld KOTOPhIX N 100pokade-
CTBEHHBIX U M OpakoBaHHbIX. [Ipn KOHTpoOE okazanock, uro nepsbie K mpose-
PEHHBIX JeTalell 100poKadyecTBEHHbl. ONpPeaenuTh BEPOSATHOCTh TOTO, YTO CIEAY-
I0111ast IeTa)lb OyJIEeT TaKKe I00pOKAYECTBEHHOM.

OtBeT: P(A) = Lk.
n+m-Kk

3anaua 3.

YeThIpEXTOMHOE COUMHEHNE PACTIOI0KEHO Ha IOJIKE B IPOU3BOJIBHOM HOPSII-
ke. HaliTu BeposiTHOCTH TOT0, YTO TOMA OKaXKyTCS B BO3PACTAIOIIEM WM YObIBa-
IOILEM TTOPSIZIKE.

Otger: P(A)=é :

3anaua 4.

[IaTh KHUT Ha OJHOM MOJIKE pACCTAaBISAIOTCA Haymady. OmnpenenuTh BEpOsT-
HOCTb TOT'O, YTO JIBE ONPENEIICHHbIE KHUTH OKAXKYTCS: @) MOCTaBICHHBIMH PSJIOM;
0) MOCTaBJIECHHBIMU PSAJIOM C MPABOrO Kpasl.

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

3agaua 5.

OnpenenuTs BEPOATHOCTh TOTO, YTO CepUs Hay/layy BbIOpaHHON 0OJMranuu He
COJIEPKUT OJMHAKOBBIX LU(P, IPUUYEM HOMEpP CEPUH MOXKET OBITh JIFOOBIM Isi-
TU3HAYHBIM yrcioM, HaunHas ¢ 00001.

OtBeT: P(A)~ 0,302

3amgaua 6.

[Tpubop umeeT nsATU3HAYHBIN HOMEp. HailT BEpOSATHOCTH PABUIIHLHOTO OTIpe-
JIeJIeHUs] HoMepa Mpuoopa JUIsl KaXI0ro U3 CIEAYIOIIMX YCIOBUM: a) cTepTa MOo-
cinennsis uudpa; 0) cTepThl TPU MOCIEIHUE HUQPPHI, TPUUEM H3BECTHO, YTO OHHU
HEOIMHAKOBBIE.

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

3amaua 7.

B smuke umerores 15 neraneit, cpeau kotopsix 10 oxpameHHbx. COOPIIHK
HayzAady u3BieKaeT 3 neranu. HailT BEposITHOCTh TOTO, YTO OHU OKa)KyTCs OKpa-
HICHHBIMHU.

Otget: P(A)~0,264.

3amaua 8.



B simuke conmepxxurcs 20 aeraneit, u3 Hux 3 OpakoBaHHbie. HaliT BeposITHOCTH

TOTO, 4TO Cpeliv 4 HayJjauy U3BJICUCHHBIX JIeTajiell He OKaKeTcsl OpaKOBaHHBIX.
OtBet: P(A)~ 0,491.

3amaua 9.

Ha ckmage umeercs 15 kuHeckomoB, u3 KOTOpeIX 10 co 3HAKOM KaudecTsa.
Haiitu BEpOSATHOCTH TOTO, YTO CPEIM HayJady B3ATBIX 5 KMHECKOIIOB, 3 M3 HHUX
OKa)XXyTCs CO 3HAKOM Ka4yeCcTBa.

Otset: P(A)=0,4.

3amaua 10.

B crynenueckoii rpynme 15 ronoment u 10 geBymek. Ha koHuept rpymnmna mno-
Jy4yusa TATh MPUTIIACUTENIbHBIX OUJIETOB, KOTOPBIE Pa3bIIPhIBAIOTCS 1O KPEOUIO.
KakoBa BEpOSITHOCTh TOTO, YTO HA KOHIEPT MOKUIYT 2 AEBYIIKHU U 3 IOHOIIN?

Otset: P(A)=0,385.
3adanue na dom

3amada 11.

VYyacTHUKHK kepeObeBKU OepyT M3 SIIMKa KETOHbl ¢ Homepamu oT 1 go 100.
HaiiTi BEpOSTHOCTH TOTO, YTO HOMEP MEPBOr0 HAyAauy W3BICYEHHOI'O KETOHA HE
COJIEPIKUT LUPPHI 5.

Otset: P(A)=0,81.

3amaua 12.

B xopoOxe copepkuTcs 5 0OJUHAKOBBIX KApTOUEK C 3alMCAHHBIMHU Ha HUX OyK-
BaMH 11, K, O, JI, a. HaliTh BEpOATHOCTH TOTO, YTO B MOPSAJKE NOCTYIIEHUS KapTO-
4yeK 00pa3yeTcs CIIOBO «IIKOJIA.

Otger: P(A)=% :

3agaua 13.

HaOupas nomep tenedona, aboHeHT 3a0bL1 J1Be nociiennue nudpsl. Halitu Be-
POSITHOCTH TOTO, YTO HaOpaHbl HY>KHbIE HU(PHI: a) €CIM OHU PA3IUUHBI; 0) eciu
OHU MOTYT OBITh U OJTUHAKOBBIMH.

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

3amaua 14.

Y CTpoHCTBO COOEPKUT S5 3JEMEHTOB, U3 KOTOPBIX 2 M3HOWIEHKI. [Ipu BKIiItOUue-
HUU YCTPOMCTBA BKJIIOYAKOTCS 2 31eMeHTa. HaliTu BEpOSITHOCTH TOTO, YTO BKIIIO-
YEHHBIMU OKA)KYTCsl HEU3HOLLECHHBIE DJIEMEHTBI.

Otsert: P(A)=0,3.
3amaua 15.

B ypne naxognstcs 13 Genbix u 17 u€pubix mapoB. Beraumaror 5 mapos. Haiitu
BEPOSITHOCTh TOTO, YTO CPEIU HUX OYAYyT JBa OENbIX 1Iapa.

Otset: P(A)=0,37.

3amaua 16.
Jlst mpoBeieHrst 1ab0paTOPHBIX 3aHATUHN CTy/IEHYECKasl Tpymima u3 26 4eoBeK,
B KOTOpO# 8 neByIek u 18 1oHoIIeH, MpOn3BOJILHBIM 00pa30M JIETUTHCS HA 2 paB-



HbIE Tpynnbl. HauTu BEpOATHOCTH TOTO, YTO B KaXAOW I'PYIIE OKAXETCS IO OJU-
HAaKOBOMY YHCITy I€BYILIEK U FOHOILIEH.
Otser: P(A)=0,327.

2. OCHOBHbIE TeOpeMbl TEOPUM BEPOATHOCTEIN.

Cymmou 08yx cobovimuii A m B (A+B) Ha3piBaeTCs COOBITHE, COCTOAIIECE B
HACTYIUIGHUH XOTA Obl OJHOTO W3 3TUX coObITUM. Ecnu cobbiTus A u B Hecos-
MECTHBI, TO CYMMa COOBITHI A 1 B CBOIUTHCS K MOSBICHUIO WIIH COOBITHS A, WITH
coObITus B.

CymMmou HecKONbKUX coObimull Ha3bIBAETCS COOBITHE, COCTOSIIEE B MOSIBJICHUU
XOTsI ObI OJTHOTO M3 HUX.

Ilpouzsedenuem 08yx coovimuii A u B (AB) Ha3bIiBaeTCsi cOOBITHE, COCTOSIIIEE B
COBMECTHOM TIOSIBJICHUH COOBITHS A U cOOBITHS B.
IIpoussedenuem HeckonbKux coObImMuLl HA3bIBAETCS COOBITHE, COCTOSIIEE B COB-
MECTHOM TIOSIBJICHUH 3TUX COOBITHH.

Teopema ci10:keHUsI BEPOATHOCTEI

Ecau A u B HecoBmecTHbIe coObITHS, TO P(A+B)=P(A)+P(B).
Ecnmu 4, 4,,...4, =TI0nIapHO HECOBMECTHBIE COOBITHS, TO

P(AL+A,+..+A)=P(A)+P(A)+..P(A,). B cnydyae AByX COBMECTHBIX COOBITHI
P(A+B)=P(A)+P(B)-P(AB). /[IBa coBMecCTHBIX COOBITHS, OOpPa3yIOIMMUX MOJHYIO
IpyMIly, Ha3bIBAIOTCS MPOTHUBOIOJIOKHBIMU. COOBITHE, MPOTHBOIIOJIOKHOE COOBI-

THIO A, 0003HauaeTcs A4 . Ha mpakTuke JJIst onpeieieHus] BEpOSTHOCTH OJHOTO U3
MIPOTUBOIIOJIOKHBIX COOBITUI UCTIONIB3yeTCs opMyIia:

P(A)=1-P(A)
Korma Tpebyercs BBIYUCIUTH BEPOATHOCTh TOSIBJICHUS XOTSI ObI OHOTO U3 He-
CKOJIBKUX HE3aBUCUMBIX COOBITHI A, A,,..., 4,, Y TOOHO TIOJIb30BaThCs (HOPMYIIONA:

P(4) =1-(1- P,)(1- P,)...1-P,).

Teopema yMHOKeHUsI BEPOSAITHOCTEH
Ecou A u B HezaBucumbie coOwiTust, To P(AB)=P(A)*P(B).
AHanoruyHo P(4,4,...A,) = P(4,)- P(4,)...P(4,)
Ecmu A u B 3aBucumbie coObITHS, TO P(AB) = P(A)- P(%).

AHaNOTU4HO P(A4,4,...A,) =P(A1)-P(A% )'P(ASA A )'"P(A%AlAz...An )
3anuamue 2

Cymma necosmecmuvlx cobbimull U NPOU38eOeHUE HEe3ABUCUMDBIX COOLIMULL
Hpumep:



JIBa urpoka moo4yepeHo OPOCAIOT UTPATBHYIO KOCTh. BEIUTPHIBAET TOT, Y KO-
TOPOTO MEPBbIM BhINAJAET 6 0ukoB. KakoBa BEpOSITHOCTh BBIMIPBIIIA JIJISI UTPOKA,
Opocarollero urpaibHyIo KOCTh MepBbiM? BTopbiM?

Peuienue:

O603HaunM cOObITUS: Aj — BbINIaJIEHUE 6 OYKOB MPHU 1 — TOM OPOCAHUU WT-
panbHoi koctH (I = 1, 2, 3 ...); B - BBIUIPBIII UIPHI HTPOKOM, OPOCAIOIINM M-
palIbHYIO KOCTh TIEPBBIM.

Torna P(A) = %, P(A) :g IpH JII0O00M 1 — TOM OpOCaHUU UTPATHLHON KOCTH.

CobpiTme W MOXHO  MpeACTaBUTH B BHJE  CYMMBI  BapHaHTOB:

B=A, +AAA; +AAAA A +... [TosTomy
- N 1 (5 1 (5) 1
P(B)=P(A,) + P(AAL,A;) + P(AJALAALAL) +...= A + (Ej S + (E] 5 +

MO)KHO 3aM€TI/ITB, qTo0 Hepez[ HaMHnu FeOMCTquGCKaH HpOFpGCCI/IH C HCpBBIM qJIc-
1 5)°

HOM a = 5 U MHOXUTEJIEM (= (6) <1. Torga BEpOSITHOCTh BBIUTPHILIA TIEPBBIM

UTPOKOM paBHa cymMMe r€OMETPUUECKON MIPOTPECCUH:

P(B):la = % =1§1:o.545.
T 1-(5f
BGPOHTHOCTB BLIMI'pbBIIIA UTPOKOM, 6pOC3IO]_HI/IM HUI'PAJIbHYIO KOCTb BTOPLIM,
paBHa

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

IIpumep:

Tpu cTpenka, monagaroniye B 1eIb HE3aBUCUMO JAPYT OT Jpyra ¢ BEpPOSITHO-
ctamu 0.5, 0.4 u 0.3 COOTBETCTBEHHO, BBICTPEJIMIM MO MHUIIEHH OJHOBPEMEHHO.
KakoBa BepOSITHOCTb TOTO, YTO B MUIIICHHU:

a) He 00pa30BaAIOCh HU OJTHOM TTPOOOUHBI (COOBITHE A);

0) obpazoBasiock ABe MpoOouHbI (coObITHE B);

B) oOpa3oBanochk He MeHee IBYX nmpooouH (coobitue C);

r) oOpaszoBanack X0Ts Obl 0J1Ha MpobonHa (coObiTre D).

Pemienue:

[TycTp Aj — i-BIii CTpENIOK TOMal B 1eib, A, - i-bIif CTPENIOK HE TOTMaj B LEIb.

Torma P(A1)=0.5, P(A2)=0.4, P(A3)=0.3, npuuem A; — HE3aBUCHUMBIC COOBITHSI.

a) Cnyudaii, Korzia Kaxablii U3 CTPEIKOB MPOMaXHYJICS:

P(A)=P(AA,A;)=P(A,) P(A,)P(A;)=0.5-0.6-0.7=0.21.

0) ITomanu 1Ba U3 TPeX CTPEIKOB:

PB) = PAAA+AAA+AAA;) = PAAA;) + PAAA;)
+P(AA,A;) = P(A;)P(A2)P(As) + P(A1)P(A,)P(A3) + P(ADP(A)P(A;) =
=0.5-0.4-0.3 + 0.5:0.6-0.3 +0.5-0.4-0.7=0.29



B) OOpa3oBanue He MeHee ABYX MPOOOWH O3HAYAeT, YTO MOMmaayT Jubo 1Ba
CTpeJiKa, JINOO BCE TPH:

P(C)=P(B) + P(A;A,A;)=0.29+0.5-:0.4-03=0.35

r) Tak kKak MPOTHUBOMOJOKHOE COOBITHE K COOBITHUIO «XOTA OBl OJHA» SBIIAETCA
«HU OJTHOTO TMOMAaJAaHUsD), TO

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

3amaua 17.
[Ipu cbopke mexanu3ma paboumil JOHKEH YCTaHABIMBATH B HErO OMpPEACIEHHYIO
JeTainb. B HEKOTOPBIX Ciydasx €€ MPUXOAUTCS MOATOHATH MYTEM JOIMOJHUTEIBHOM
00paboTku. BeposiTHOCTH TOTO, YTO JeTallb OYJET yCTaHOBJIEHa 0€3 MOJATOHKHU C
nepBoi 1poOsl, paBHa 0,38 1 ¢ moATOHKOM Mpu BTOpoM mpode 0,26, pu TpeTbei
0,20, npu yerBéptoit 0,14, npu naroit 0, 02. KakoBa BepOATHOCTb TOTO, YTO JJIs
MOJATOHKU 3TOM JeTanu morpedyercs: a)dosiee AByX NpoO; O)deThipe WK MATh
po0; B)HEYETHOE YKCIIO TTPOO.
OtBert: a) 0,36; 6) 0,16; B) 0,6.
3anaua 18.
Crtpenok mpou3BOAUT OJWH BBICTPEN B MUIIEHBb, COCTOSIIYI0 U3 IEHTPAIbHOIO
Kpyra u JByX KOHLIEHTpUUYECKHUX KoJjell. BeposaTHoCcTH nomagaHus B KPYT U KOJIbIa
cootBeTcTBeHHO paBHbI 0,20; 0,15; u 0,10. Onpenenuts BEpOATHOCTh HEMOIA1A-
HUS B MUIIEHb.
Ortser: 0,55.
3amaua 19.
Ha crennaxke 6ub1MoTEKH B MPOU3BOJIBHOM MOPSJIKE pacCTaBIICHbI 15 yueOHUKOB,
npudéM 5 U3 HUX MO MareMmaruke. bubnmmorekapsr Oepér Haymady 3 ydyeOHHUKA.
HaiiT BEpOSTHOCTBH TOTO, YTO XOTSI ObI OJIMH U3 B3STHIX YYEOHUKOB OBLI 110 MaTe-
MAaTHKE.
OtBet: P(A)~0,736.
3agauva 20
B smuke comepxkutcst 10 geraneit, u3 kotopsix 4 okpaiieHsl. COOpIIMK Haygauy
B35 3 neranu. HallTu BEpOATHOCTH TOTO, YTO XOTS ObI OJTHA M3 B3SATHIX JETaJICH
OKpalieHa.

OtBet: P(A) = g

3amaua 21
Ha Tp€x TOoKapHbIX CTAHKaX W3TOTOBJIEHBI METUMKHU CJICAYIOIIUX PA3MEPOB.

Howmep KonnuecTBO METUMKOB €O CpEAHUM
CTaHKa JTMaMETPOM Pe3bObl, MM
Or 11,15 Or 11,18
Jo0 11,18 Jo 11,21




1 40 20
2 3) 50
3 90 100

OrnpenenuTs BEPOSITHOCTH TOTO, YTO B3ATHIE HayAady MO OJHOMY OT KaxKJIOTO
CTaHKa METYUKH OyIyT CO CPEAHUM AHaMEeTpoM pe3bOnt oT 11,15 mo 11,18 mm.

Otger: 0,286.
3anmaua 22.
BeposaTHOCTh TOTO, 4TO M3TOTOBJICHHAs Ha MEPBOM CTaHKE JETallb OyJEeT MepBo-
coptHoH, paBHa (,7. [Ipy U3roTOBICHUN TAKOW K€ JIETAIM HA BTOPOM CTAHKE 3Ta
BEpOSATHOCTH paBHa (,8. Ha mepBoM CTaHKe M3rOTOBJIEHBI IBE ACTAIH, HA BTOPOM —
Tpu. HaliTh BEpOATHOCTH TOTO, UTO BCE JIETAJIA IEPBOCOPTHHIE.

Ortser: 0,251.
3agaua 23.
BeposiTHOCTh HAcTyIIJIEHUSI COOBITUSL B KaK/I0M ombiTe paBHa 0,2. OnbITH MpouU3-
BOJISITCSL TIOCTIEZIOBATENIBHO /10 HACTYIUIEHUs cOObITHs. OmnpeneanTh BEPOSITHOCTD
TOr0, YTO MPUAETCS MPOU3BOJUTH YETBEPTHIN OIIBIT.

Otser: 0,512.

3anaua 24.
B nByX ypHax HaxoAsTCs IIapbl, OTJIMYAIOMIMECS TOJIBKO LIBETOM, IPUYEM B IEp-
BOM ypHe 5 OenbIX mapoB, 1 4epHBIX M 8 KpacHbIX, @ BO BTOPOM ypHE COOTBET-
ctBeHHo 10,8 u 6 mapoB. M3 obeunx ypH Hay/adyy U3BJICKAETCS MO OJHOMY IIapy.
KakoBa BeposITHOCTB TOTO, 4TO 00a 11apa 0JIHOTO 1BeTa?

OtBer: 0,323.
3amaua 25.
BepoaTHOCTh OAHOTO MOMA/IaHKs B LIEJb OPHU OJHOM 3aJIIE€ U3 ABYX OpyAul paBHA
0,38. HaliTu BepOSTHOCTh MOPAKEHUS LIEIU MPU OJTHOM BBICTPEJIC TIEPBBIM U3 OPY-
JIH, €CJIM U3BECTHO, YTO JIJIs1 BTOPOTO OPYAMS 3Ta BEPOSATHOCTH paBHa 0,8.

Ortser: 0,7.

3anaua 26.
Pabounit o0caykuBaeT Tpu cTaHKa. BEeposSTHOCTH TOTO, YTO B TEUEHHUE OJHOTO Ya-
ca NepBbId CTAaHOK He MOTpeOyeT BHMMaHus pabouero, pasHa 0,9, mays BTOporo
crtanka oHa pasHa 0,8 u misg Tperbero 0,85. HaliTu BEpOsSITHOCTH TOTO, YTO B TE€UE-
HUE HEKOTOPOro 4Yaca: a) OJWH CTaHOK MOTpeOyeT BHUMaHMS pabouero; 0) ABa
CTaHKa MOTpeOyIOT BHHUMAaHMS paboyero; B) XOTs Obl OJIMH CTAHOK MOTpeOyeT
BHUMaHHS paboyero.

Ortger: a) 0,329; 6) 0,56; B) 0,388.

3aoanue na oom

3amaua 27.
B marasun nocrynuia naptusi o0yBu ofgHoro (acona: 40 map yepHoro mserta, 26
KOPUYHEBOT0, 22 KpacHoro u 12 map cunero 1nseta. KopoOku ¢ 00yBbI0 0Ka3anuch



HE PacCOpPTUPOBAHHBIMU 10 1[BETY. KakoBa BEpOSITHOCTh TOTO, UTO HayJauy B3siTas
KOpOOKa OKaKeTCsi ¢ 00yBbIO KPACHOTO MJIM CUHETO 1BeTa?

Ortser: 0,34.
3amaua 28.
B rpynne 25 crynenToB. I3 HUX OTJIMYHO YCIIEBAIOT IO MAaT€MaTUKE 5 4YEJIOBEK,
xopotio — 12, yaoBiaeTBopuTeabrHo — 6, ciiabo — 2. [IpenomaBaTesns, HE 3HAKOMBIH
C TPYyNIION, BBI3BIBAET MO CIUCKY OJTHOTO M3 CTYJAEHTOB. ONpeaeaInTe BepOsITHOCTh
TOT0, YTO BBI3BAHHBIN CTYJIEHT OYAET OTJIIMYHO MJIU XOPOIIO YCIEBAIOIIUM?

Ortser: 0,68.
3amada 29.
B nByx simukax HaxoAsTcs aetanu: B iepBoM 10 (U3 HUX 3 cTaHAAPTHBIX), BO BTO-
pom 15 (u3 HUX 6 cTanAapTHHIX). M3 Kaxmoro siyka Hay/1ady BEIHUMAIOT MO OJI-
HOI netanu. HailTu BEepOATHOCTH TOTO, YTO 00€ JeTallu OKaKyTCsl CTaHJapPTHBIMH.

Ortser: 0,12.
3amaua 30.
CraHok-aBTOMAT IITaAMITyeT JIeTalid. BeposSsTHOCTH TOro, 4TO 3a CMEHY He Oyner
BBINMYIIIEHO HM OJHOM HecTaHAapTHOM jaeTtanu, paBHa 0,9. OnpenenuTh BEposT-
HOCTb TOTO, YTO HE OyJeT BBIMYIICHO HU OJHON HECTaHJAApPTHOM JeTajau: a) 3a JIBe
CMEHBI; 0) 32 TPH CMEHBI.

Otser: a) 0,81; 6) 0,729.

3amaua 31.
Jns curHanuzanuu o0 aBapyuy YCTAHOBJICHBI JiBa HE3aBUCHUMO Pa0OTAIOIIMX CHT-
Haju3aTopa. BeposTHOCTH TOro, YTO MPU aBapuu CpabOTAET MEPBbIA CUTHAM3A-
Top, paBHa 0,95, nma Broporo oHa pasHa 0,9. HaiiTu BEpOSTHOCTH TOTO, YTO TIPHU
aBapuu cpabOTaET TOJIBKO OJIMH CUTHAJIU3ATOP.

Otser: 0,14.
3amaua 32.
B crynuu TeneBuieHUs UMEIOTCS TPU TEJIECBU3UMOHHBIE Kamephl. JUJIs Kaxaou Ka-
MEpbl BEPOSTHOCTH TOT'0, YTO OHA BKJIIOUEHA B JaHHBIKM MOMEHT, paBHa 0,6. Halitu
BEPOSTHOCTH TOT'O, YTO B JAHHBIH MOMEHT BKJIFOUCHA XOTS OBbI OJTHAa KaMepa.

Otser: 0,936.
3anamue 3
Cymma coemecmubix coOblmutl U NPoOU38e0eHUe 3a8UCUMBIX COOLIMUTL
IIpumep:
N3 gucen 1, 2, 3, ...,100 Hayraj BEIOMPAIOT OJTHO YKUCIIO. BEIYUCIUTE BEpoO-

ATHOCTb TOT'0, YTO BBIOPAHHOE YMCJIO JEIUTCS XOTS Obl HA OJTHO U3 yKcend: 4 u 6.
Pemienue:

[lycth coObiTue A — BpIOpaHHOE yMCIO AenuTcs Ha 4, B —  BbiOpaHHOE
yucno nenutcs Ha 6. HyxxHo oTeickath BeposTHOCTH P(A+B). Hetpynno noacum-
TaTh, YTO BCETO UMCEN, Aeismuxcsa Ha 4 OyaeT 25, a Ha 6 oyznet 16. [Ipu sTom co-
ot A 1 B coBmecTHbIe (dncia, kpaTthbie 12 nensarcs u Ha 4, u Ha 6). Beero uu-

cei, aemsimuxcs Ha 12 Oyner 8.

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




IIpumep:

Crynent Bolyuni 41 u3 50 BonpocoB npeaiararonuxcs Ha sk3amene. Haltu
BEPOSITHOCTh TOTO, YTO OH OTBETHT BEPHO Ha 3 BOIpOCAa U MOJYYUT OTIUYHYIO
OLICHKY (COObITHE A), HE OTBETUT HU HA OJIUH BOMPOC U MOJIYYUT HEYIOBIECTBOPHU-
TeJIbHYIO OLICHKY (coObITHE B).

Peuienue:

1) Ilyctb A1 — CTYACHT OTBEUaeT BEPHO Ha MEPBBIA BOIPOC, Az — TO K€, HO Ha
BTOpOW BOIpoOC, Az — TO e, HO Ha TpeTuil Bompoc. OueBHIHO, 4TO A =
=A1A2A3, 10O CTYJIEHT JIOJ>KEH OTBETUTh BEPHO HA BCE TPU BOMIPOCA.

[1o Teopeme yMHOKEHUS BEPOSATHOCTEN:

P (A)=P (A1 A2 A3) =P (A1) P (A2/A1) P (As/ A1 Ay),

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) Ilycte Bj— crymeHT He OTBETUT Ha | — bl Bompoc, | =1, 2, 3.

P (B) =P (B1 B> B3) =P (Bl) P (B2 /Bl) P (B3/ B: BZ) =9/50 - 8/49 - 7/48 =
0,004.
Omeem: P(A) = 0,544, P(B) = 0,004.

3amaya 33.
CTyneHT pa3bICKUBAET HYKHYIO eMy (OopMyJly B TpeX ClipaBOUYHUKaX. BeposTHo-
CTH TOTO, 4TO (pOpMyJia COIEPKUTCS B MIEPBOM, BTOPOM U TPETHEM CIIPABOYHUKAX
cooTBeTcTBeHHO paBHbI 0,6; 0,7 u 0,8. Haiitu BeposiTHOCTH TOTO, 4TO (opMyIa
COJIEPKUTCS: @) TOJIBKO B OJJHOM CIPAaBOYHUKE; 0) TOJBKO B JABYX CIPaBOYHHKAX;
B) BO BCEX TPEX CHPABOYHUKAX.

Ortger: a) 0,188; 6) 0,452; B)0,336.
3anaua 34.
Hrpok nmoouepeHo urpaet no ase naptuu ¢ urpokamu B u C. BeposTHOCTH BbI-
urpsiia y B u C nepBoit maptun paBubl 0,1 u 0,2, BEposATHOCTh BBIUTPATh BO BTO-
poit maptuu 0,3; 0,4 coorBercTBeHHO. OmNpenenuTh BEPOSTHOCTH: a) TOrO, YTO
nepBBIM BeIUTpaeT B; 6) Toro, uro nepssiM Boiurpaet C.

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

3amaya 35.
B macTtepckyro 1o peMOHTY PaauONPUEMHUKOB NOCTYIWIM JBE MapTUH Paguo-
JamI omnpeJieIeHHOro Tuna. B nepBoi napTuu jamn B 2 paza 0oJblIe, YeM BO BTO-
poii. 13 60Jb1IOr0 YKciia HepacCOPTUPOBAHHBIX JIAMIT MacTep OepeT MPOU3BOIBHO
2 wtyku. Uemy paBHa BEPOSITHOCTh TOT0, YTO 00€ JaMIbl OKaXyTCs: a) U3 OJHON
napTuu; 0) U3 pa3auyHbIX TapTHIA?

OtBeT: a) E; 0) 4.
9 9

3anaua 36.
[Ipennpusitue n3rotoBisieT 95% cTaHIapTHBIX U3JEIUi, TpUuYeM U3 HUX 86% mep-
BOro copta. HaiiTu BeposSITHOCTh TOTO, UTO B3STOE HAyJady W3JEIHNe, U3TOTOBJICH-
HOE Ha MEPBOM MPEANPUATAN, OKAKETCS IEPBOTO COPTA.

OrtBer: 0,817.
3agaua 37.



B ypue Haxonsatcs 5 Oenbix u 20 yepHbIX mapoB. U3 ypHBI mocieaoBaTeiabHO 0e3
BO3BpAILIEHUS BBIHUMAIOT MIAPHI A0 T€X MOp, MOKa He OyJeT BBIHYT Oenblid Imap.
BbIYuCIUTh BEPOSATHOCTH TOTO, YTO MPHU ITUX YCIOBHSIX OYyJIeT MPOU3BEICHO: a)
TPHU TOMBITKHU (T. €. 10 MEPBOTO Oeoro OyayT BRIHYTHI ABa YEPHBIX); O) MAThH IO-
MBITOK.

Otser: a) 0,138; 6) 0,091.
3amaua 38.
Ha oTnmenpHBIX KapTOukKax HamucaHbl OYKBHI W, H, C, T, U, T, ¥, T. KapTouku mepe-
Merranbl. KakoBa BEpOSTHOCTh MOMYYHTh CIIOBO «MHCTUTYT» B MOPSAKE MOSBIIE-
HUS KapPTOYEK NIPH UX TIPOU3BOJIEHOM BBIOOpE.

Otgert: 0,0029.

3amaua 39.

B oOmectBe u3 2N 4eaoBeK OJMHAKOBOE YHCIO MY)KYHMH W KEHITMH. Mecta 3a
CTOJIOM 3aHHMAIOTCS MPOU3BOILHO. OMpeeTuTh BEpOSTHOCTb TOTO, YTO JBA JIUIIA
OJIHOTO TI0JIa HE 3aliMyT MeCTa PSIOM.

_2(n)?
o)’

OrtBer: p

3amaua 40.
BeposiTHOCTh MONyueHus OuieTa, y KOTOPOrO OJIMHAKOBBIE CYMMBI MEPBBIX U TO-
cienHux Tpex nudp Homepa, paBHa 0,05525. KakoBa BepOsITHOCTh UMETh TaKOU
OwiieT cpeAu B3SATHIX Haylady, eciid 00a Ousiera: a) UMEIOT MOCeA0BaTelIbHbIC
HOMEDPA; 0) MOTyUYEHbI HE3aBUCUMO OJUH OT JPYToro.

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

3agaua 41.
JIBa cTpenka, Al KOTOPBIX BEPOATHOCThH MOMNAJaHUs B MHILEHb PaBHbI COOTBET-
ctBeHHO 0,7 u 0,8, mpou3BOAAT 1O OAHOMY BBICTpeNy. OnpenenuTs BEPOSITHOCTh
X0Ts1 OBl OJTHOTO MOMNAJaHus B MULIEHb. Yka3zaHue. 3ajady pelinTh TpeMsl pa3iny-
HBIMH CTIOCO0aMU.
Ortser: 0,94.

3agaua 42.
BeposTHOCTB 111 JaHHOTO CHOPTCMEHA YIIYUIIWTh CBOW MPEABIAYIINI pe3yabTar
C OJIHOM MOIBITKK paBHA P. OnpeaennTs BEpOATHOCTb TOI0, YTO HA COPEBHOBAHU-
X CHOPTCMEH YJIYUIIUT CBOW PE3YJIBTAT, ECIU Pa3peIIacTcs AeNaTh JIBE IMONBITKY.
Vkazanue. 3anauy pemdTh TpeMs pa3IudHbIMU CIIOCOOAMHU.

Otsert: p(2-p).

3adanue Ha dom

3amaua 43.

IIpousBoaATCs TpU BBICTpEIIA IO OJHOU U TOW e MULleHU. BepositHoCcTH TIo1Iaaa-
HUS [IPU [IEPBOM, BTOPOM M TPETHEM BBICTPEIAX COOTBETCTBEHHO paBHbI 0,4; 0.5;
0,7. HaliTu BEpOSITHOCTH TOTO, YTO B PE3YJIBTATE ITUX TPEX BBHICTPEIOB B MUIIEHb



Oyznet: a) 1 momananue; 60) 2 momamanus; B) 3 MOMaIaHUs; T') XOTs OBl OJTHO TIOTa-
JTaHUE; J1) XOTs OBl JIBA MMOIaIaHMUS.

OtBerT: a) 0,36; 6) 0,41; B)0,14; 1) 0,91; 1)0,55.
3amaua 44.
Tpu uccaegoBaTesns MIPOU3BOIAT U3MEPECHHS HEKOTOPOU (PU3UIECKON BEITMUUHBI
HE3aBUCHUMO JIPYT OT Apyra. BeposaTHOCTh TOT0, UTO MEPBBIN UCCIEAOBATEb JOITY-
CTUT OIIMOKY MPH CUUTHIBAaHUU TTOKa3aHUM nmpudopa, pasHa 0,1. Jljist BToporo u
TPETHETO UCCIEA0BATENEN ITA BEPOATHOCTh COOTBETCTBEHHO paBHa 0,15 u 0,2.
Haiiti BeposITHOCTh TOTO, YTO MPU OAHOKPATHOM U3MEPEHUU XOTs Obl OJUH U3 UC-
clieJoBaTeNeil TOMyCTUT OIITHOKY.

Ortser: 0,388.

3amada 45.
N3 25 BompocoB nporpammbl ctyfeHT 3HaeT 20. Halitu BEpOATHOCTH TOTO, YTO
CTYACHT 3HAET NPEAJIOKEHHBIE EMY TPH BOMpoOca.

OTtBeT: ST )
115

3amaua 46.
B ypue 5 6enbix u 3 dyepHbIX mapa. HailTu BeposiTHOCTB: a) TOro, 4To 3 mocieno-
BaTEJLHO BBIHYTHIX HayJady Iapa OKaXKyTcsl OelabIMH, 0) TOTO, YTO IIAPhl MOCTY-
IISIT B CJICAYIOIIEM MOPSIIKE: YEPHBIH, OCIbIi, YEPHBIN.

OtBert: a) 0,178; 6) 0,089.
3anaua 47.
[IpousBeneH 3ail N0 MHUIIEHU U3 IBYX OpyAud. BepoATHOCTH momnaganus U3 nep-
Boro opyaus pasHa 0,85, uz Broporo 0,91. Haiit BEpOATHOCTH MOPAXKEHHUSI LIEIIH.

Vkazanue. 3anauy pemdth TpeMsl pa3IudHbIMU CIIOCOOAMHU.
OTgeT: 0,9865.

I11. ®opmysia noTHOH BEpOSITHOCTH.
BepositHocTu runore3 (¢popmysia beiieca)

Ecnau coObiTHie A MOXKET HACTYNMUTH JIUIIL C OJHUM U3 COOBITHH (THIIOTE3)
H, H,,...,H ,TIONIapHO HECOBMECTHBIX U 00Pa3yIONIUX IOJIHYIO IPYIILY COOBITHH, TO

BEPOSITHOCTh COOBITUSA A ompenensieTcs 1o GopMysie MOJTHON BEPOSITHOCTH:

n
P(A)= X P(Hi)P(A/Hi).
=1
Eciu coObiTe A HAcTymmiio, TO YCIOBHBIE BEPOSITHOCTH THUIIOTE3 BBIYHC-

asitotes no popmynam beiieca:

P(Hk)P(A/ H
n

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

K)

P(H, /A)=

Hpumep:



B nepBoii ypHe 7 Oenbix u 3 4epHBIX I1apa, BO BTOpoil 8 OenbIX U 4 YepHBIX,
B TpeThelt 2 Oenbix u 13 uepnbix. U3 ypH Hayraa BeiOupaetcs ogHa. Kakosa Bepo-
ATHOCTh TOTO, YTO: &) IIap, B3SATHIM Hayraja W3 BHIOPAHHOW YPHBI, OKaXKeTcs Oe-
aeiM? 6) U3 Tpex ypH OblLia BblOpaHa mepBasi ypHa, €CM I1Iap, B3SATHIM Hayral,
okazascsi 6esnbim?

Peuienue:
a) [lycte Hj — runotessl 0 TOM, 4TO U3 YpH BbIOpaM NEPBYIO, BTOPYIO WU TPETHIO
YPHY COOTBETCTBEHHO. [ MMOTE3BI MONAPHO HECOBMECTHBI. Toraa

P(Hl) = P(Hz) = P(H3) = % .

VY CII0BHBIE BEPOSTHOCTH JOCTABaHUS U3 COOTBETCTBYIOLIEH ypHBI O€I0T0 mIa-
7 8 2

a: P(A/H;) = —, P(A/Hy) = —, P(A/H3) = —.
pa: P( 1)10( 2)12( 3)15
Torna o ¢opmysie MOTHOM BEPOSITHOCTH HaJIeM BEPOSITHOCTDH MOSIBJIICHUS B
pe3yabTare 0enoro mapa:
P(A) = P(A/Hy) P(Hy) + P(A/H,) P(Ha) + P(A/Hs) P(Hs) = % (% +% + %) 05
0) Ilo popmyne belieca HalieM BEpOSTHOCTh TOTO, YTO M3 TPEX YpH ObLIa BbIOpa-
Ha TIepBas ypHAa, €CJIH Iap, B3ATHIN HayTral, OKa3aiacs OebIM:

P(A/H,)P(H,) _
P(ATH,)P(Hy) + P(A/H,)P(H,) + P(AH,)P(H,)
7.1 7
— 10°3 -
st 3ty 15

IIpumep:

JIBa urpoka mooyepeaHo OpOCarOT MOHETY. BBIUTpBIBaE€T TOT, Y KOTOPOTO
paHbliie BeinaaeT rep0. KakoBa BEposITHOCTh BBHIMTPHIIIIA JIJIS UTPOKA, OPOCAIOIIETO
MOHETY niepBbIM? BTopbiM?

Pewenue:

[Iycte A u B - cioy4daitHble COOBITHS, COCTOSIIIME B TOM, YTO BBHIUTPHIBAET
MIEPBBIN 1, COOTBETCTBEHHO, BTOPOI UTPOK, a X U (1- X) — BEpOSITHOCTH ITUX COOBI-
TUil. BBeeM J1B€ TUITOTE3bI:

H; — mpu nepBoM nmoaOpackiBaHUU MOHETHI BBITIAAET repo,

H; — mpu nepBoM noaOpackiBaHUM MOHETHI BBITIAACT PEIKa.

Torna P(Hy) = P(Hz) = 0.5, a P(A/H1) = 1, P(A/H2) = P(B) = 1-x.

[To ¢popmyre moTHOM BEPOSATHOCTH UMEEM

P(A) = P(A/H;) P(H;) + P(A/Hy) P(Hy)

N

P(Hy/A) =

x=1-0.5+ (1-x)-0.5, oTkyna x = %

3anamue 4



3amada 48.
B BeIuncnuTenbHON 1abopaTopr UMEETCsl 6 KIIABUIITHBIX aBTOMATOB U 4 IMOJyaB-
ToMaTa. BeposATHOCTh TOTO, YTO 3a BPEMSI BBIMOJHEHUS HEKOTOPOTO pacueTa aBToO-
MaT He BbIAJET U3 cTpos, paBHa 0,95. Jlyis mosryaBTOMara 3Ta BEpOSITHOCTh paBHA
0,8. CTyneHT NpOU3BOAUT pacyeT Ha Haydauyy B3ATol MamwuHe. Halitu Beposr-
HOCTb TOT'O, YTO /10 OKOHYAHHUS pacyeTa MalllMHA HE BBIMJET U3 CTPOSI.

Ortser: 0,89.
3amada 49.
B amuke conepxurcs 12 neraneit 3aBona Ne 1, 20 neraneit 3aBoga Ne 2, 18 nera-
nen 3aBoa Ne 3. BepoaTHOCTb TOT0, 4TO AeTanu 3aBoja Ne 1 OTIMYHOro KayecTsna,
paBHa 0,9; nna neraneit 3aBonoB Ne 2 u 3 ona coorBercTBeHHO paBHa 0,6 u 0,9.
HaWTH BEPOSTHOCTh TOTO, UTO U3BJICUCHHAS] HAyJauy JETalb OKAXXETCS OTIMYHOTO
KayecTBa.

Ortser: 0,78.
3amaua 50.
BepostHOCTH TOTO, 4TO BO BpeMs pabOTHI ITU(PPOBOH 3JIEKTPOHHON MaIlIMHBI BO3-
HUKaIT cOOM B apu(PMETHUECKOM YCTPOMCTBE, ONEPATUBHOM MAMSTH U B OCTAIb-
HBIX YCTpOMCTBaX, OTHOCATCA Kak 3:2:5. BeposTHocTH OOHapykeHHsT cOO0s B
apu(pMETHIECKOM YCTPONCTBE, ONIEPATUBHON MaMSATH U B OCTAJIbLHBIX YCTPOMCTBAX
cooTBeTcTBeHHO paBHbI 0,8; 0,9; 0,9. HailTu BepOATHOCTH TOTO, UTO BO3HUKILINM B
MallHe cOoi OyneT oOHapyKeH.

Otser: 0,87.
3amaua S51.
Nwmerorea ase maptuu m3aennii no 12 u 10 mTyk, mpuyeM B KaXJAOW NapTHHU IO
OJIHOMY OpakoBaHHOMY u3fienuto. M3aenue, B3aTOoe Hayaady U3 NMEPBOM MapTHH,
MEepesIoKeHO BO BTOPYIO, MOCJTE YEro BhIOMpPAETCs HayJaudy HW3JeNIue U3 BTOPOU
naptuu. OnpenenTh BEPOSITHOCTD U3BJICUCHUS OPAaKOBAaHHOTO M3/ICIUS M3 BTOPOM

MapTHUH.

OrTBeT: E

132

3agada 52.
[IaTHAAIATE PK3aMEHAIIMOHHBIX OMJIETOB COJEpIKAT IO JIBa BOIPOCA, KOTOPHIE HE
MOBTOPSIOTCS. DK3aMECHYIOIIUHCS MOXET OTBETUTh TOJIBKO Ha 25 BOIPOCOB.
OnpenenuTs BEpOSTHOCTb TOTO, YTO dK3aMeH OyJeT ClaH, €cliv sl 3TOro J0CTa-
TOYHO OTBETHUTH Ha JBa BOIIPOCA U3 OJTHOTO OWJIETa WU Ha OJIMH BOIIPOC U3 TIEPBO-

ro OujieTa v Ha JOMOJHUTEIBHBIN BONIPOC U3 APYroro OuieTa.

Otser: @

203

3amauga 53.
B nexe Tpu Tuma aBTOMaTUYE€CKUX CTAHKOB, KOTOPbIE MPOU3BOISAT OJHU U TE XKeE
netand. [[pon3BoIUTETLHOCTh UX OJIMHAKOBA, HO KA4ECTBO PabOThI pa3imuyHo. 13-
BECTHO, YTO HA CTAHKax MEPBOro THMa MOXHO M3roToBuTh 0,9 neraseil BbICHIErO
KauyecTBa, Ha cTaHkax BToporo tuna — 0,85 u tpetsero tuna — 0,8. Bece nmonyden-
HbIE B II€X€ 32 CMEHY JIETAJIM B HEPACCOPTUPOBAHHOM BUJE CJIOKEHBI HAa CKJIAJIE.
OnpenenuTs BEPOSITHOCTh TOTO, UTO B3SITasl Hay/lauy J€Tallb: a) OKaXKETCs BBICIIIE-



IO Ka4yeCTBa, €CJIM CTAHKOB IICPBOTO THUIIA ACCATb, BTOPOIr0O BOCEMb, TPCTHLCI'O IBA,
6) OKazaBIIasiCAa BBICIICTO KAaU4E€CTBA, U3IOTOBJICHA HA CTAHKE IICPBOI'0 THUIIA.

Ortger: a) 0,87; 0) bl
87

3amaua 54.
B Tupe nmeercs 6 OnIMHAaKOBBIX TYXOBBIX pyked. BcienctBue pasHUIBI B NpH-
CTpEJIKE BEPOSTHOCTh MONAJAHUS JJIs IBYX U3 3THX pykel paBHa 0,8; mig Tpex —
0,9; a ma ogHoro — 0,3. Haygauy ObLIO B34TO pyX b€, IPOU3BEAEH BBICTPEN U
npou3onuio nomajnanne. KakoBa BEpOSITHOCTh, YTO BBICTPEN ObUT IPOU3BEAECH U3
PYKbsl, BEpOSTHOCTH MOMAJaHUs U3 KOTOporo pasHa 0,8.

Otser: 0,35.

3amaua 55.

JIBe paboTHHUIIBI HA pa3HBIX NepopaTopax HAOWIM MO OJUHAKOBOMY KOMILIEKTY
nepdokapT. BepoaTHOCTh TOT0, UTO MepBasi U3 HUX JOMYCTUT OIIHOKY, paBHa 0,05,
a s Bropoit paBHa 0,1. IIpu cBepke mepdokapt Oblia oOHapykeHa OIIMOKa.
Haiitu BeposTHOCTH TOTO, YTO omuOiach mepsasi padotHuna. [Ipenmonaraercs,
yT0 00a nepdoparopa ObLIM UCTIPABHBI.

OrtBeT: 1 )
3

3anauda 56.
JIBa aBTOMAaTa MPOU3BOJAT OJMHAKOBBIC JETaJM, KOTOPhIE COpACchIBAIOTCS Ha 00-
il kouseiiep. [Ipon3BoAUTENBHOCTH IEPBOTO aBTOMATa BJIBOE OOJIbIIIE IPOU3BO-
JIUTEIBHOCTH BTOpOro. IlepBeiit aBTomMaT mpou3Boaut B cpeaneM 60% neraneit oT-
JIMYHOTO Ka4decTBa, a BTopor — 84%. Haymady B3siTas ¢ KOHBeWepa JeTalb OKa3a-
Jachk OTJIIMYHOTO KauecTBa. HallTh BEpOATHOCTH TOrO, UTO 3Ta JAETallb MPOU3BEICHA
MEPBBIM aBTOMATOM.

Otser: 0,59.
3agaua 57.
Yucno rpy30BbIX aBTOMAIIMH, IPOE3XKAIONIUX IO 1I0CCE, HA KOTOPOM CTOUT OEH-
30KOJIOHKA, OTHOCUTCS K YMCITY JIETKOBBIX MalllnH, KaK 3:2. BepoATHOCTb TOT0, 4TO
OyZIeT 3ampaBiAThbCs TPy30Basi MaiuHa, paBHa 0,1; 11 JIerkKOBOM MallMHbI 3Ta Be-
positHOCTh paBHa (,2. K 6eH30K0JI0HKE Mo rbexana Jjisl 3anpaBkyd MaiivHa. Haiitu
BEPOSITHOCTh TOTO, YTO ATa MAIIMHA IPy30Basl.

Otset: 0,43.

3adanue Ha dom

3agauda 58.
Ha pacnpenenutenbHoi 0a3e HaXOAATCS ANEKTPUUECKUE JTAMIIOYKH, MPOU3BEACH-
Hble 1BYMs 3aBojgamu. Cpeau Hux 70% m3roToBiieHBl NEPBBIM 3aBOAOM U 30% -
BTOphIM. M3BecTHO, uTO U3 Kaxbix 100 naMmoyek, mpou3BEICHHBIX MEPBbIM 3a-
BOAOM, 90 IITYK yIOBIETBOPAIOT CTaHAAPTY, a M3 100 mITYK, MPOU3BENECHHBIX BTO-
PBIM 3aBOJOM, YJIOBIETBOPAIOT cTanaapty 80 mryk. OnpeneanuTs BEpOITHOCTh TO-
ro, 4TO B3siTas HayJgady ¢ 0a3bl JaMrouka OyJeT YJIOBJIETBOPATH TPEOOBaHUSAM
CTaHAapTa.

OrtBer: 0,87.



3amaua 59.
Ha c6opky noctynatot getanu ¢ Tpex aBroMartoB. [lepssiii Boimyckaer 20%, BTO-
poii — 30%, tpetuii — 50% neraneit manHoro tumna. Ilepseiii aBToMar gaet 0,2%
Opaka, Bropoii — 0,3%, Tpetuit — 0,1%. Halitu BeposSITHOCTh MOCTYILJICHUS Ha
cOOpKy OpakOBaHHOM JeTalu.
Otser: 0,0018.

3amaua 60.
B tupe umeercs 5 pyxeu, BEpOATHOCTH IONAJAHUSA U3 KOTOPBIX PaBHBI COOTBET-
ctBerHo 0,5; 0,6; 0,7; 0,8; 0,9. Onpenenuts BEpOSITHOCTh MONaAaHUs IPU OJHOM
BBICTpEJIE, €CJIM CTPENAIONUMNA OEpeT OJIHO U3 pYyKEeH Hayaady, a TakKe BEpOsT-
HOCTB TOTO, YTO BBICTPEJI MPOU3BENICH U3 MATOTO PYKbs, €CITH 3a(DUKCUPOBAHO TIO-
najilaHue.

Ortsert: 0,7; 0,26.
3agaua 61.
Ha nByx aBTOMAaTHM4eCKHUX CTAHKOB M3TOTOBJISIOTCS OAMHAKOBBIE neTanu. M3BecT-
HO, YTO MTPOU3BOJAUTEILHOCTD MEPBOT0 CTAHKA B JIBa pa3a OOJIbIIIE, YeM BTOPOTO, U
YTO BEPOATHOCTh M3TOTOBJICHUS JIETAIM BBICIIETO KAaYECTBA HA IEPBOM CTAHKE
paBHa 0,99, a Ha BropoM 0,96. U3rotosieHHble 32 CMEHY Ha 00OMX CTaHKaxX He-
paccopTUPOBAHHBIE JIETAallM HAXOIATCA Ha ckiiazne. OnpenennTb BEpOATHOCTh TOTO,
4YTO HayJady B3siTas JeTajldb: a) OKaKETCS BBICIIETO KadecTBa; 0) OKa3zaBIIasics
BBICIIIETO KaYeCTBa, U3rOTOBJICHA HA TIEPBOM CTaHKE.

OtBert: a) 0,98; 6)0,673.

3anauva 62.
N3BecTHO, 4TO 96% BBIMyCKAaeMOW NMPOAYKLIWH YAOBJIETBOPSET CTaHIAPTY. Y IIPO-
HIEHHAs! cXeéMa KOHTPOJISI IPU3HAET MPUTOJAHON CTAHIAPTHYIO MPOAYKIIHMIO C BEPO-
arHocThio 0,98 u HectanmapTHyto ¢ BeposiTHOcThiO 0,05. Omnpenenutbs BeEposT-
HOCTb TOTO, YTO M3JEJHE, MPOIIEAIIEE YIPOUIEHHBIH KOHTPOJIb, YAOBIETBOPSET
CTaHAApTYy.

OrtBer: 0,998.

V. [loBTOpHBIE HE3aBUCHMMbIE UCTIBLITAHUSA

Ecnu BeposSTHOCTH MOSIBJICHUS COOBITHS A B KaXXJOM M3 N HE3aBHUCUMBIX OIBITOB
MOCTOSIHHA W paBHa ], a HE HACTYIUIEHHE cOObITUSI A B ombiTe ( = 1 — p, TO Bepo-
ATHOCTh HACTYIUICHHS COObITHsS A TouHO K pa3 ompezensercs mo ¢opmyse bep-
HYJUIN:

P (k)=Cﬁpkq” K k=01..n.

HauBeposiTHeiiee uncio My HACTYIJICHUHN COOBITHI A ONpeaensroTcs U3 Hepa-
BEHCTBA



np—-q<my<np+p
JlokasbHas Teopema Jlamuiaca

Ecnu uncino He3aBUCUMBIX OMBITOB N BETUKO (HECKOJIBKO COTEH), a npg>10, To

> X_k—np

2

L o), e ()= e 2, x=

Ha mpakTtuke mpu OOJIBIIIOM YHCJIC OMBITOB N M MaJOW BEPOSTHOCTH P B Ka)JIOM
OTJCIBLHOM OIIBITE YHUCIO TOSBICHHA COOBITHS MPHOIMKCHHO BBIYUCISICTCS T10
dbopmyie Ilyaccona:

Py ()=

k
Pn (k) = }:(_'e_ A , TJIe A = NP UHTEHCHUBHOCTBH IIpoIiecca.

HNuTterpanbuas Teopema Jlaniaca.

Eciu 4uciio He3aBUCHMBIX OIBITOB N BEIUKO (HECKOJIBKO COTEH), TO BEPOSITHOCTh
nosIBJICHUs coObITHS A He MeHee Ki 1 He Ooitee K2 pa3 omnpenenseTcs mo ¢popmyiie
Pn(kl <k< kz):(D(Xz) - (D(Xl) ,

2

1 X= k—np k, —np
rae O(x) = fe 2. dx, X =2 T,
V2r t \/np Jnpg

N3 I/IHTGFpaJIBHOI/I TGOpeMBI Jlarmmaca CJICaAyCT BCPOATHOCTD TOI'O, YTO OTHOCHUTCIIb-

m
Hasl 4acTOTa COOBITHSI — OTKJIOHSCTCS OT €ro BCPOATHOCTHU B OTACIILHOM HCIIbITA-
n

HUU P 10 a0COJIIOTHOM BETMYHMHE HE 00Jiee YeM Ha & M ompezensiercs no Gpopmyie

P( S

Pq

®Oynkun @(X) u O(X) 3aradynupoBaHbl, U TaOIHIBI €CTh BO MHOTUX Y4eOHHKAX
1o Teopuu BeposTHocTell. OqHAKO 3/1eCh HAlO 3HATH, 4To eciau X < 0, To Hy>KHO
BOCIIOJIb30BAThCS YETHOCTHIO P(-X)=¢(X) dyHKIMU @(X) U HeYeTHOCThIO D(-X) =
=-d(X) dynkuun D(X). Ecau X >5, TO mpuHUMAIOT ¢ OOJIBIION CTENEHBIO TOYHO-
ctr @(X)=0,5. Eciiu X >4, To NpuHUMAIOT ¢ OOJIBIION cTeneHbI0 ToUHOCTH ((X)=0.

m—p <g)=20| ¢
n

3anamue 5
Dopmyna bepuynrnu. Jloxanvnasa meopema Jlannaca. @opmyna Ilyaccona
IMpumep:
Urpanbhyto kocth Opocuiin 4 paza. HailTu BepOSATHOCTB TOTO, UTO II€CTepKa
BBITIAJIa POBHO 2 pasa.
Pemenue:



BeposiTHOCTB BbINaIcHNs MIECTEPKHU MPH KAXKIOM OTJEIBHOM OpOCaHUM KO-

CTH paBHA p=% U TOCKOJIbKY B 3TOM 3amade N=4, k=2, q=1-p= 1—1 :g , MiC-

6

KOMasi BEpOSITHOCTh paBHa
1 5 4.3 1 25 75
P,(2)=C2.(9)?- ()2 =—2—.==——,
1(2)=Ca (1 (8" =172 36 36 ~ 1296
IIpumep:
CKOJIBKO pa3 HYKHO NOJOPOCUTH UIPATBHYI0 KOCTh, YTOOBI HAWBEPOST-
Hellee BhIMaJeHUe TPOUKH ObLI0 poBHO107?

Penienue:

1 3) .
Ilycth ng’ q :E, Toraa mo ¢GopMylie HaXOXICHHUS HAUBEPOSTHEHIIETO

gucna: n % 5 <10<n % + % wm N—5<60<n+1, 1.e. HECOOXOIUMO MTOIOPO-

CUTb KOCTh 99 <N < 65pas.

IHpumep:

Ctpenok cTpensieT o MUILIEHH JI0 TeX MOp, MOKa 00I1Iee YUCIIO0 IPOMaxoB He
CTaHET paBHBIM 3. BeposTHOCTE Mpomaxa mpu 0AHOM BbICcTpene paBHa 0.2. Kakosa
BEPOSITHOCTh TOTO, YTO CTPEJIOK U3PACXOAYET POBHO 7 MATPOHOB.

Pewienue:

Ilo ycioBHIO 3a/1a4u MOCJIEIHNN, CEAbMOM BBICTPEI JTOJDKEH J1aTh IPOMaX,
OCTAJIBHBIE JIBA ITPOMAaxa MOTYT IPOU30MTH MPOU3BOJBHO B INPEABIIYIINX 6 BbI-
cTpenax. Torma BEpOSITHOCT TOTO, YTO CTPEJIOK MU3PACXOAyeT POBHO 7 MATPOHOB,
paBHa:

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

IMpumep:

BeposTHOCTB TOTO, 4TO ITPU ABTOMATHYECKOW IITAMITIOBKE U3ICJIMH OTIECIIb-
HOE U3JIeNue OKaxkeTcs OpakoBaHHBIM, paBHa (0.05. KakoBa BEpOSITHOCTh TOTO, YTO
B naptuu 31000 uzgenuii Bcrperutcs poBHO 40 OpakoBaHHBIX?

Pemenue:

Tak kax npgq = 1000-0.05-0.95=47.5>10 Bocmons3yeMcs JTOKaTLHON Teope-
Mo Jlamnaca:

= K—np 40-1000-0.5

A/ nhpq NAT1.5

Haxoaum no Tabmmumie ¢(-1.45) = ¢(1.45) =0.1394. Torna

~-1.45.

0.1394

1
P1000(40) = W(P(X) = NG =0.02.

Mpumep:
BepositHoCcTh «cO0si» B paboTe TeneOHHON CTaHIIMU MPU KAXkKJIOM BBI3OBE
paBna 0.007. IToctynuiio 1000 BbI30BOB. OnpeAenuTb BEPOSITHOCTh 9 «COOEBY.



Pewenue:
ITockonbky Npq = 1000-0.007-0.993=0.6951<10, npu 3TOM n - BEJIMKO, & P
— MaJio, TO BOCIOJIb3yeMcs Teopemoii [lyaccona:

A

A =np =1000-0.007=7, Torza Py 54(9)= o5& = 0.1014.

3agada 63.
[TponsBoauTCs 4 HE3aBUCUMBIX BBICTpEIIa B OJMHAKOBBIX YCIOBHSIX, IPHUEM BEPO-
STHOCTb TOMAaHUS MPU KXKIAOM BhICTpese paBHa 0,3. HaliTi BEposSTHOCTD HU OJ1-
HOTO TIOTTaJIaHUs, TPEX U YETHIPEX MOMaJaHuM.

Ortgert: 0,240; 0,076; 0,008.
3agaua 64.
[Ipu ycTaHOBHBIIIEMCSI TEXHOJIOTHYECKOM TPOIIECCE CTAHOK-aBTOMAT MPOU3BOJIUT
2/3 uucna uzgenuit nepBoro copta u 1/3 Broporo. OnpeaenuTs: a) psiabl pacmpe-
JIETICHUS BEPOSTHOCTH YHCJIa TIEPBOCOPTHBIX M3EIHI: TIEPBBIM I TPEeX OTOMpae-
MBIX M3/EJIUIA, BTOPOU IS MSITH OTOMPaeMbIX U3JIeNui; 0) UTO ABiIsSeTCs Oojee Be-
POSITHBIM: TOJYYUTH 2 MEPBOCOPTHBIX M3METUS CPeAN TPEX HayAady OTOOpaHHBIX
WM TPY TIEPBOCOPTHBIX CPENIU IMSTH HAyJa4y OTOOPaHHBIX ?

1 6 12 8 .

Ortsert: a) Py, =3—3;P113 =3_3;PZ‘3 =5 P =g

1 10 40 80 80 32

6) Pus =gt T P T i P T i las T g5 Fes = 5

3anaua 65.
N3nenus, 3roToBIEHHBIE HA CTAHKE-aBTOMATE, B CPEHEM COCTAaBISIIOT 90% u3-
nenuit ieporo copra. KakoBa BeposSITHOCTb TOTO, UTO Cpeau S uzaenuit oOyaet: a)4
W3/1eJIUs TIEPBOTO copTa; 0) XOTs Obl 4 U3/AeIUs IEPBOTO copTa?
OtBerT: a) 0,328; 6) 0,918.
3anaua 66.
B uexe umeercss 6 MOTOpoB. /s KakI0ro MOTOpa BEPOSITHOCTh TOrO, YTO OH B
JIaHHBIT MOMEHT BKJItO4YeH, paBHa (0,8. HaillTu BEpOsSTHOCTH TOTO, UTO B JIAHHBIN
MOMEHT: a) BKJIFOUEHBI 4 MOTOpa; 0) BKIIIOYEHBI BCE MOTOPHI; B) BBIKIIIOUEHBI BCE
MOTOPBL.
Otsert: a) 0,246; 6)0,026; 8)0,000064.
3agaua 67.
Haiitu BeposiTHOCTH TOrO, uTo coObiTUEe A Hactynut 1400 pa3z B 2400 ucnblTaHu-
SIX, €CJIU BEPOSTHOCTD MOSIBJICHUS 3TOTO COOBITHS B KaKJI0M HCIbITaHUU paBHa 0,6.
Otset: 0,0041.
3amaua 68.
BepostHOCTh moOpakeHusl MUIIIEHU TIPpU OJIHOM BhIcTpesie paBHa 0,8. Haittu Bepo-
ATHOCTH TOTO, uTO TIpu 100 BBICTpEnax MUIIIEHB OYyJIeT MopaxeHa 75 pas.
Otger: 0,04565.
3agaua 69.
VYcranoBneHo, uto B cpenneM 0,5% mapukoB, U3rOTOBICHHBIX 11 TOAIIMITHUKOB,
OKa3bIBAIOTCSl OpakoBaHHBIMH. ONpPESeUTh BEPOSITHOCTh TOTO, YTO CPEIU TMOCTY-



nuBIIKX Ha KOHTposb 10 000 mapukoB OpakoBaHHBIMU OKaxkyTcs: a) 40 mrTyk, 0)
50 mTyk, B) 60 mTyK.

OtBerT: a) 0,022; 6) 0,057; B) 0,022.
3amaua 70.
HaiiTn HauBeposITHEWIIME YKciIa OTPULIATENbHBIX U IMOJIOKUTEIBHBIX OIIMOOK U
COOTBETCTBYIOLIYI0 BEPOSITHOCTh IIPHU YETHIPEX H3MEPEHMSX, €CIM MPU KaXKJIOM
U3MEPEHUH BEPOATHOCTH MOJIyUYEHUs MOJOXKHUTENIBHON OIMOKY paBHa 2/3, a 0TpH-

nareiapHou 1/3.
OtBer: m; =3;m, =1 p _32
81
3amaua 71.
Yemy paBHA BEPOSATHOCTb HACTYIUICHHS COOBITHS A B KaXKJIOM HUCTIBITAHUH, €CJIH
HauBepOsITHENIIEEe YnCI0 HacTyIuieHus coObITH A B 100 HE3aBUCHMBIX HCIIBITA-
HUSX paBHO 207
Ortser: 0,2.
3agaua 72.
CKOJIBKO HEOOXOIMMO MPOU3BECTH HE3aBHUCHUMBIX HCIIBITAHUI C BEPOSITHOCTBHIO
MOSIBJICHUSI COOBITHSI A B Ka)XJIOM UCHBITaHUH, paBHOU 0,4, 4TOOBI HAMBEPOATHEM-
IIe€ YUCIIO MOSBICHUN COOBITHSA A B 3TUX MCHBITAHUAX OBLJIO paBHO 207
Otset: N=49; 50; 51.
3adanue Ha dom

3agaua 73.
[TocnenoBaTenbHO MOCTAHBI YETHIPE paAHOCUTHANA. BeposSTHOCT mpuema Kax1o-
ro W3 HUX HE 3aBHUCUT OT TOTO, MPUHATHI JIU OCTAJbHBIC CHTHAJBI, U paBHa 0,3.
Onpenenuts BEpOSITHOCTh npueMa 1,2,3,4 curHanos, a TaKKe HA OJTHOTO U3 HUX.
Otser: 0,4116; 0,2646; 0,0756; 0,0081; 0,2401.
3amaua 74.
Cpenu u3roToBJICHHBIX pabounMH JeTaneil B cpeaHeM ObiBaeT 4% Opaka. Kakosa
BEPOSITHOCTh TOTO, UYTO CPEIU CPEIU B3SITHIX HA UCIBITaHUE 6 aetaned 2 OyayT
OpakoBaHHBIMU?
Otser: 0,029.
3agaua 75.
UTto BeposiTHEEe BHIMTPATh Y PABHOCUJILHOTO MPOTUBHUKA: a) 3 mapTuu u3 4 umu 5
u3 8?7 0) He MeHee 3 mapTuu U3 4 win He MeHee S5 u3 87
Ortser: a) P,, > P;,; 0) BeposiTHEE BBIUTPATh HE MEHEE 5 TApTUH U3 §.

3anaua 76.
[Io 1aHHBIM TEXHUYECKOI'O KOHTPOJII B CpelHEM 2% HW3TrOTOBIEHHBIX HA 3aBOJE
4acoB HYKJAETCs B JOMOJIHUTEIBHON pEryInpoBKe. YeMy paBHa BEPOSITHOCTD TO-
ro, uto u3 300 u3roToBneHHbIX YacoB 290 mTyK He OYQyT HYKJIAThCA B JIOMOJIHU-
TEJIbHOMN PEryJIMpOBKe?

Otset: 0,042.
3amaua 77.
JInst nanHOrO GackeT0OoJIMCTa BEPOSITHOCTD 3a0POCUTh MSIY B KOP3UHY MPU OJHOM
opocke pasHa 0,4. Ilpousseneno 10 OpockoB. Haiitu HamBeposiTHEillIee 4uCIIO
MOMaJaHU U COOTBETCTBYIOIIYIO BEPOSITHOCTb.



Ortser: 4; 0,251.

3anamue 6
Humeepanvuas meopema Jlannaca u creocmaus.

3amaua 78.
N3BecTHO, 4TO 3/5 BCEro 4uciia U3roTOBISIEMbIX 3aBOJIOM Tele(OHHBIX aNmmapaToB
ABJISIETCA MPOYKLIKEH mepBoro copra. OnpeneanTs BEpOATHOCTh TOTO, YTO B U3-
rotoBjeHHON maptun u3 200 anmapaToB OKAa)KETCA: a) HAaMBEPOSITHEHIIEE YMCIIO
amnmapaToB mepBoro copta; 6) 140 mTyk mepBoro copra.
OtBer: a) 0,058; 6) 0,00087.
3amaua 79.
BepostHocTh mosiBiieHHsT COOBITUSL B KaxaoM U3 100 HEe3aBUCUMBIX HCHBITAaHUN
nocTossHHa U paBHa 0,8. HaliTu BeposITHOCTb TOTO, UTO COOBITHE TOSIBUTCS: a) HE
MeHee 75 pa3 u He 6osiee 90pas3; 0) He MeHee 75 pa3; B) He Oosee 74 pas.
Otser: a) 0,8862; 6) 0,8944; B) 0,1056.
3agaua &0.
BeposiTHOCTh TOsIBNIEHUs COOBITHSI B KaXJ0M U3 21 HE3aBHCHUMOTO HCIIBITAaHUS
paBHa 0,7. HaliTu BepOSITHOCTh TOTO, UTO COOBITHE MOSBUTCS B OOJBIIMHCTBE HUC-
IIBITAHU .
Otgert: 0,95945.
3agaua 81.
B03MO0HOCTB BBIITyCKa HECTAaHAAPTHOW 3JiekTposiamnbl paBHa 0,1. Onpenenuts
BEPOSATHOCTh TOTO, 4yTO B mapTuu u3 2000 mamim: a) 4rciIOo CTaHJAPTHBIX — HE Me-
Hee 1790 mryk; 0) yucno HecTaHAapTHBIX — MeHee 101 mTyku; B) 4KCIIO HECTaH-
napTHbIX — MeHee 201 mryku.
OtBerT: a) 0,773; 6) 0; B) 0,53.
3agaua 82.
BepostHOCTh TOsIBIICGHHST COOBITHS B KaKaoM K3 900 He3aBHCHUMBIX HCHBITAaHUN
paBHa 0,5. HaliTu BepOSATHOCTh TOTO, YTO OTHOCHUTEJIbHAS YacTOTa COOBITHS OT-
KJIOHUTCS OT €0 BEPOSTHOCTH 10 a0COJIIOTHON BennuuHe He 6osee yem Ha 0,02.
OtBer: 0,7698.
3anmaya 83.
BepostHoCTh nosiBIeHUST COObITUS B KaxaoM u3 1000 He3aBUCUMBIX HCIBITAaHUN
paBHa 0,75. HaliTh BEpOSITHOCTh TOTO, UTO OTHOCUTEBHAS YACTOTA MOSIBJIEHUS CO-
OBITHS OT €T0 BEPOSATHOCTH 110 a0COFOTHOM BenmmunHe He Oosee yem Ha 0,01.
Otser: 0,979.
3amaua 84.
[Ipu mpoBepke KauecTBa M3TOTOBJSEMBIX PaIUOJIAMI YCTAHOBJEHO, YTO M3 HUX
95% cnyxut He MeHee rapaHnTupyemoro cpoka B 2000 yacoB. Onpenenuts BEpo-
ATHOCTh TOTO, 4TO B mapTuu u3 500 paguosiamil J0Js JIAMIT CO CPOKOM CITY>KOBI
MEHEe rapaHTUPYeMOTo OyAeT OTINYAThCS OT BEPOSTHOCTH M3TOTOBJICHHS TaKON

paguoamibl He 6osee yem Ha 0,02.
OtBer: 0,959.



3anaua 85.
BeposiTHOCTh MOSABIIEHUS] COOBITHSI B KaX/JOM W3 HE3aBUCUMBIX MCIBITAHUN paBHA
0,2. HailTu 4uCiIO UCTIBITAHUN N , IPU KOTOPOM C BEpOSITHOCTHIO 0,9876 MOXKHO
OKUJIaTh, YTO OTHOCHUTEIIbHASI YacTOTa MOSBJICHUS COOBITUS OTKJIOHHUTCS OT €ro
BEPOSITHOCTHU 110 aOCOIIOTHOM BenunHe He Ooliee yem Ha 0,04.

OtBet: N=625.
3amaua 86.
[Tpu MmaccoBOM MPOU3BOJCTBE MPOIYKLIHUH U YCTAHOBUBLIEMCS ITPOLIECCE MTPOU3-
BOACTBa 4% u31enuil BBIXOAAT OpakoBaHHBIMU. CKOJIBKO U3/IE€TUI CIETyEeT
0TOOpaTh, YTOOBI C BEPOATHOCTHIO 0,99 MOKHO OBLIO YTBEPKAATh, YTO CPEAM HU3-
Tenui 10151 OpaKOBaHHBIX MO a0COJIFOTHON BETMYMHE oTindaetcs ot 4% He Oomee
gyem Ha 1; 1,5; 2%?

OtBer: 2556; 1136;639.

3amaua 87.
BepositHocTh nomyieHus nedekTa mpu MPOU3BOJICTBE MeXaHHW3MOB paBHa 0,4.
[TpousBonbHBIM 00pazom oToupaercs S00 MexaHU3MOB. YCTaHOBUThH BEIUMYUHY
HaMOOJIBIIEr0 OTKJIOHEHMSI YaCTHOCTH M3TOTOBJIEHHBIX MEXaHU3MOB C JedeKTaMu
oT BeposITHOCTH 0,4, KOTOPYIO MOKHO FapaHTUPOBATH C BEPOATHOCTHIO 0,9973.

Ortser: 0,066.

3aoanue na oom

3anmada 88

[Ipy maHHOM TEXHOJOTMYECKOM Tmpouecce 75% Bceld MPOIYKIMUA BBITYCKAETCA
BBICIIMM COpPTOM. HalTh HamBEpOATHEMIEE YMCIIO W3JIEIANA BBICIIETO COpPTa B
naptuu u3 150 uznenuit. BeraucauTe BEPOATHOCTH TOrO, YTO B 3TOW MapTHM OKa-
JKETCsl HAUBEPOSATHEUILIEE YNCIIO U3/IEIINNA BBICIIETO COPTA.

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

l}l/SO
3amaua 89
[Tpu mpoBepke KauecTBa M3TOTOBJIEHHBIX Ha 3aBOJE YAaCOB YCTAHOBJIEHO, UYTO B
cpenneM 98% ux OTBEYAET MPEIBABIIEMBIM TPEOOBaHUSIM, B 2% HYKIAETCS B J0-
MOJTHUTENBbHOHN peryiupoBke. [Ipuemmuk nposepsier kadectBo 300 mM3rotoBieH-
HbIX 4yacoB. Ecnu npu 3ToM cpeau Hux oOHapyxutcs |l wnmn 6onee yacoB, HyXaa-
IOLIUXCS B JIOMOJHUTENBHON PETYIUPOBKE, BCSI MAPTHUSI BO3BPAIIACTCS 3aBOY AJIS
nopaboTku. OnpeneauTs BEPOSITHOCTh TOTO, UTO NapTus OyIeT MPUHATA.

Otset: 0,944.
3agauda 90.
[To TeXHUYECKUM YCIIOBHSIM MAMETP BAJIMKOB, M3TOTOBISIEMBIX HAa aBTOMaTHYe-
CKOM CTaHKe, JIOJKeH ObITh He MeHee 37,8 MM u He 6ostee 37,9 Mm. HacTpoeHHbIH
CTAHOK MPOU3BOIUT B cpeaHeM 98% BaIMKOB, YJIOBIETBOPSIOMINX IPEIAbsBIsiC-
MbIM TpeboBanusM. OnpeeuTh BEPOATHOCTh TOTO, 4TO cpeau 900 u3roTomieH-
HBIX BaJIMKOB Oy/1eT OpakoBaHHBIX: a) 10 3% u Oonee; 6) oT 2% u MeHee.

OtBeT: 2)0,0162; 6)0,5;
3amaua 91.



[Ipn ycTaHOBUBLIEMCS TEXHOJOTMYECKOM IPOLECCE BEPOATHOCTh H3TOTOBJIEHUS
OpakoBaHHOIO LIapuKa Juis mapukonoamunHuka pasia 0,015. onpenenuts Bepo-
ATHOCTb TOTO, YTO J10JIs1 OpAaKOBAaHHBIX IIAPUKOB cpeu U3roTosieHHbIX 1000 mTyk
OyAeT OTIMYaThCS OT BEPOATHOCTH M3TOTOBJICHUSI OpaKOBaHHOIO LIapuKa He 00-
nee yeM Ha 0,005 B Ty mnu apyryro ctopoHy. Kak m3aMmeHuTCs pesynbTar, eciiu
Bmecto 1000 mryk B34TH 6257

Otger: 0,806; 0,697.
3anmaua 92.
[Tpu mwramnoBke 70% neraneil BBIXOAUT nepBbIM copToM, 20%-BTopbiM 1 10%-
TpeTbuM. OnpenenanTb, CKOJIbKO HY)KHO B3SITh OTIITAMIIOBAaHHBIX J€Tajei, YTOOBI
C BEpPOSITHOCTHIO, paBHOU 0,9973, MOKHO OBLIO YTBEPKIATh, YTO J0JS IEPBOCOPT-
HBIX CpeAM HUX OYyJEeT OTJINYAThCA OT BEPOSITHOCTU M3TOTOBIICHHS MIEPBOCOPTHOM
JIETaJIU 10 a0COMIOTHOM BeJnunHe He 0osee ueMm Ha 0,057

Otser: 756

V. IACKPETHAS CJIYUYAWHASA BEJJUYHUHA. 3AKOH
PACHPEJAEJEHUSA.
YUCJIOBBIE XAPAKTEPUCTUKH
Crny4daitHas BeMUMHA X HA3bIBAETCS NUCKPETHOM, €CIIM OHA MPUHUMAET U30JIUPO-
BaHHbIE (JIUCKPETHBIC) 3HAYEHUS X, X,,..., X, , KOTOPBIE MOXHO MPOHYMEPOBATb.

Ecnu 3ananbl 3HaueHust X, TUCKPETHON BEJIMUMHBI U COOTBETCTBYIOIIME UM BEPO-
ATHOCTH P, = P(X =X;), TO TOBOPAT, YTO 3aJaH PsJ pACOPEIEIICHHUS 3TOW BEIUYU-
HbI, KOTOPBIY 3alTUCHIBAIOT B BUJI€ TAOJUIIbIL:

X X, X, X, . X

n

P P, P, b | ... P

1 n

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

Jlns ciryyast GECKOHEYHOro YKMClia BO3MOKHBIX 3HAYEHUH BeTM4YUHBI X > p, sB-
i=1

JSIeTCSl CXOASIIUM psAaoM. Ecian Ha MIOCKOCTH M300pa3uTh TOUKU A (X;; p;) U CO-
€AUHUTD UX NPSIMOJIMHENHBIMUA OTPE3KaMH, TO MOJIyYEHHAs JIOMAaHasi HA3bIBACTCS
MHOT'OYTOJIbHUKOM PACHPENEIICHUS] BEPOATHOCTEN JUCKPETHOW, CIIy4YalHOM BEJH-
YUHBI.

Mamemamuueckum odxxcudanuem IHACKPETHOW BEJMYMHBI X Ha3bIBAECTCA CymMMma
IIPOU3BEACHUN €€ BO3MOKHBIX 3HAUEHUIN HAa COOTBETCTBYIOLME UM BEPOSITHOCTH:

n
M(X)=X=>D Xp;.
i=1
Jlnst citydast 0ECKOHEUHOTO YK CJIa BOBMOYKHBIX 3HAUEHUI BEJIMYMHBI X BhIPAXKEHUS

D" X; P; IOJKHO OBITh CXOIAIIUMCS PAJIOM.
i=1

Jl711 MaTeMaTUueCcKoro OKUAaHus CIPaBEIJIUBbI CIEAYIOIME CBOWCTBA:
M(C)=C, rae C=const;



M(CX)=CM(X), rae C=const;
M(X+Y)=M(X)+M(Y);
M(X,+ X, +...+ X, ) =M(X)+M(X,)+..+ M(X,);
M(XY)=M(X)M(VY), ectun X u Y- HE3aBUCUMBIE CITy4aiiHbIE BETUYNHBIL
M (X, X5 X ) = M(XM(X,) M (X,,),
ecnu X,, X,,..., X,,- B3AUMHO HE3aBUCUMBIE CIIy4ailHbIC BETUYUHBI.

Jlucnepcueu NTUCKPETHON CITy4allHOW BEIWYMHBI X HA3bIBACTCS MATEMATHYECKOE
0KUJAHUE CIIYYaliHON BEIIMYHHBI
[X=MOOF :DX) =M[X =MX)F =M (X*)=[M(OF.
JIns qucniepcuu CripaBelJIMBBI CIIEYIONINE CBOMCTBA:
D(C)=0, rne C=const;
D(CX)=c?D(X), rne C=const;
D(X) =M(X?*)-M?*(X);
D(X+Y)=D(X)+D(Y), ecut X u Y HE3aBUCHUMBI;
D(X,+ X, +...+ X)) =D(X,)+D(X,) +...+ D(X,,);
ecinu X, X,,..., X, - B3aUMHO HE3aBHUCUMBIE CITyYallHbIC BEJINYNHBIL;
D(X-Y)=D(X)+D(Y),
Ecmu X u Y He3aBuCHMBEI.
Cpeonum keadpamuueckum omxioHeHueM TUCKPETHOMN CIIy4ailHOW BeTMYMHBI X

HaA3bIBACTCA BCJIIMYNHA.
o(X) =/D(X)

Haubonee easricnvie pacnpeodenenus

1. bunommanpHOE pacnpeneneHue. CxeMa UCIbITAaHUN, B KOTOPOH MPOU3BO-
JIATCSI N HE3aBUCHUMBIX UCTIBITAHUM, KaK/10€ U3 KOTOPBIX MOKET MMETh JBa UCX0/1a:
«ycCrex» ¢ BEPOSITHOCTBIO P U «HEyZa4a» C BEPOATHOCTHIO (| = 1 — p, Ha3bIBaeTcs
cxemoit bepuynnu. BeposTHOCTBIO COOBITHS, YTO TIPH N HE3aBUCUMBIX HCIIBITAHU-
X MO0 cxeme bepHysu nmpou3oiaeT paBHO k ycrexoB, paBHa ((popmyna bepHyn-
Tn):

P (x=K)=CKpKq" K k=01..n.

Matematrueckoe oxumaanne M(X)= np, qucriepcust D(X) = npg.

2. 'eomeTpuyeckoe pacnpeneneHue. Ecin  Tpou3BOASTCS  HE3aBHUCHMBIE
UCIIBITaHUS], B KQXJIOM M3 KOTOPBIX BO3MOKHBI JBA UCXO/A - «YCIIEX» C BEPOSTHO-
CTBIO P WM «HEYyJaua» ¢ BEPOATHOCTHIO ( = 1-p, TO BEpPOATHOCTH, YTO OyAET Mpo-
U3BEJCHO k MCHBITAHUN JI0 TIEPBOTO MOSBIEHUS «ycIiexa» OyaeT paBHa:

k-1
P(x=k)=q p.
3. l'unepreomerpuyeckoe pacnpenenenue. ITycts B ypHe N miapos, u3 HuX

K 6enbix, N- K uepnbix. Haynauy u3 ypHsl B3siTO N m1apoB. Torga BeposSTHOCTb TO-
r0, 4YTO CpPeIu HUX OYyJET pOBHO k OEMBIX IIapOB, paBHA:




P(x=k)=—K_N=K_

n
CN
4, Pacnipenenenue [lyaccoHa ¢ mapameTpoM A=np
Kk —
P(x =Kk) :Fe ,k=01,...

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

3anamue 7.
IIpumep:
YCTpPOWCTBO COCTOMT W3 YETHIPEX HE3aBUCHMO DPAOOTAIONMUX 3JIEMEHTOB.

BeposTHOCTh OTKa3a Ka)a0ro 1eMeHTa B ogHoM onbite paBHa 0,1. CocraButs 3a-
KOH pAacIpeneseHus,, MaTEMAaTUYECKOE 0XKHMJIaHUE U AMCIIEPCUI0 YMCIAa OTKAa3aB-
IIMX 3JEMEHTOB B OJTHOM OIIBITE.

Penienue:
[IycTp cnydaliHasg BEJIMYMHA X - YHACJIO OTKAa3aBIIMX 3JIEMEHTOB B OJHOM

onbiTe. Toraa no ¢popmyne bepuyu:

P, (X

P, (X

=0)=C%p%* =1-01°-0,9* =0,6561 ,

=1)=C.p'q’=4-01-0,9° =0,2916,

|
P,(x=2)=Cip%q® = io,lz .0,9% =0,0486,

2121

P,(x=3)=C3p°q" =4-01°-0,9=0,0036,

P,(x=4)=Cj3p"q°=1-01*-0,9° =0,0001.

3akoH (psia) pacnpeeneHus.

0 1 2 3 4

o

0,6561 0,2916 0,0486 0,0036 0,0001

4
3ametum, yro ». P(X =k)=1,0000.
k=0
MaTtemaTudeckoe OKUIaHue:.

M(X)=0-0,6561+1-0,2916 + 2 -0,0486 + 3-0,0036 + 4 - 0,0001 = 0,4000.

Haiinem
M(XZ) =0%-0,6561+1%-0,2916+2%-0,0486 +3° - 0,0036 + 4° - 0,0001 = 0,5200 .
Tucnepcust: D(X) = M(X?) —(MX)? =0,52 — (0,4)? =0,36.



Tak kak IMUCKpeTHasl BEIMYMHA UMEET OMHOMHHAIIBHOE pachpenesieHue, To

MaTeMaTHUYECKOE 0KHIaHNe MOKHO HAWTH B BUJIC:
M(X)=np=4-01=04,

a JUCIIEPCUIO:

D(X)=npgq=4-0,1-0,9=0,36

OtBet: M(X)=0,4,D(X)=0,36.

IIpumep:

N3 opynus mpou3BOAUTCS CTpesibOa 1Mo 1eJu 0 MEePBOro MonagaHus, BCEro
BbIJIaHO 4 matpoHa. BepositHocTh nomaaanus B ueidb p = 0,6. CocTaBuTh 3aKOH
pacupeaeaeHusi, MAaTEMaTUYECKOE OKUJAHUE, JTHUCIEPCUIO U CpEeaHEe KBaJpaTuye-
CKO€ OTKJIOHCHHE CIIy4YallHOW BEJIMYUHBI - YUCIIA POU3BEICHHBIX BBICTPEIIOB.

Pemenue: Ilycts cimyvaliHas BEIMYMHA X NMOAYUHSAECTCS T'€OMETPUUECKOMY
pactipeneneHuto. Tak Kak cTpesib0a 3aKaHYMBAETCS MPU NMEPBOM MOMAJAaHUU WIH

IIOTOMY, YTO 3aKOHYMJIMCH IIATPOHBI, 3aKOH PAaCIPCACIICHUA MOKCT OBITh npea-
CTaBJICH B BHUJIC:

X 1 2 3 4

P p qp 9°p 9°ptq*
HOI[CTaBJIH}I qyuciia, HOJIY‘IHM:

X 1 2 3 4

P 0.6 0,24 0,096 0,064

Kontposnb: 2P =1.
MareMaTH4ecKoe 0KHIaHUE:

M(X)=1-0,6+2-0,24+3-0,096 + 40,064 =1,624..
Haiinem
M(X?)=1?.0,6 + 27 -0,24 + 3% - 0,096 + 42 - 0,064 = 3,448.
Jucnepeus: D(X) = M(X?) — M(X)? = 3,448 — (1,624)* = 0,810624 .
Cpennee KBaJIpaTH4E€CKOE OTKIOHEHHUE:

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

Ipumep:

B maptun u3 10 neraneit 8 cranmaptHsix. Haynauy oToOpaHbl 1BE JETaIH.
CocTaBUTh 3aKOH pacIpeesieHus] Yucia CTaHJapTHBIX JAeTalield cpenu OToOpaH-
HBIX.

Pewienue: CryvaiiHas BeJIMYMHA UMEET CIEAYIONIME BO3MOKHBIE 3HAUCHUS
x1 =0, X2 =1, x3 =2. BepoATHOCTH 3TUX 3HAYEHUN OMPEACIISIIOTCS TUIIEPreOMETPH-
YECKUM pacipeieieHuEM
Cg-C; 1.1 1
ci, 108 4

2

P(X=0)=



Cy-Cy 82 16

P(X=1)= =—
( ) c?, 45 45
P(X=2)=C8'2C2: 2 28
Cio 45 45
3aKoH pacnpeeieHUus UMEET BUJI;
X 0 1 2
- 1 16 28
45 45 45

MaremaTtudeckoe OXUIaHUC.

M(X):O-%+1-E+2 8_12

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

Cpez[Hee KBaAPaTHICCKOC OTKIIOHCHHUC!
o(X) =/D(X) =+/0,284 =0,53.

Mpumep:
JIMCKpeTHbIE HE3aBUCUMBIE CIIyYaillHbIE BEJIWYMHBI 3aJlaHbl 3aKOHAMHU pac-
IIPEICIICHUS:

X1 1 2
P 0,2 0,8
X2 2 4
P 0,3 0,7

Haiitn maTematnueckue oxuaanus npousBeaeHust 4X; - Xz - 2Xo.

Pewenue: Mcnonb3yst cBOMCTBA MaTEMAaTUYECKOTO OKUIAHUS, HalJIeM Ma-
TEMaTUYECKOE OXKHMJIaHWE NMPOMU3BEICHUS JIBYX HE3aBUCUMBIX CIy4YaWHBIX BEJH-
YHH, MOACYUTaB OTIesIbHO M(X1 ) 1 M(X32 )

M(X;) =1-0,2+2-0,8=1,8; M(X2)=2-0,3+4-0,7=3,4;
M(4X1 - Xo-2X5)=4-1,8-3,4 - 2-3,4 =17,68.

Hpumep:
Cnyuaitnbie BennunHbl X1 1 X, He3aBucuMbl. HailTu nucnepceuio u cpeHee
KBaJIpaTHYECKOE OTKJIOHEHHE CIIy4YaliHON BEJIMYUHBI



Z=3X;-2X5+5,
ecu D (X3)=1uD (Xy) =4.
Pemenue:

Bocmonp30BaBIIrch CBOHCTBAMU TUCTIEPCUH, UMEEM
D(Z) =D (3X;1 - 2X; +5) = D(3X31) + D[X; (-2)] + D(5) = 9D(X1) + 4D(X7) =

= 0+16=25,
o(Z) =/D(Z) =5.

3amaua 93.
B naptuu u3 6 neraneii umeercs 4 cranaaptHbix. Haygady oToOpakeHsbl 3 eTaiu.
CocTaBUTh 3aKOH pacmpeneNieHus AUCKPETHOM, Ciay4yalHOU BeluuuHbl X-uucia
CTaHJApPTHBIX JIeTajleil cpeu 0TOOpAHHbIX.

Otger:
X101 |2 |3

PIOIX % K
3agauda 94.

JIBa OoMOapaupoBIIMKa MOOYEPEAHO cOpachiBalOT OOMOBI Ha IEb O MEPBOIO
nonaaanus. BeposTHOCTh momnajgaHus B 1eJb IEPBBIM O0OMOAPIMPOBIIIMKOM PaBHA
0,7, a BropeiM 0,8. mepBbIM cOpacbiBaeT 00MOBI TIepBhI OGoMOaparpoBIIUK. Co-
CTaBUTH IEPBbIE YETHIPE WICHA 3aKOHA pacHpelefieHUs TUCKPETHON ClydalHOM
BENUYMHBI X-4Kciia cOPOIIeHHbIX O0MO 00oMMU OOMOapIUPOBIIMKAMU (OTrpaHH-
YUTHCS BO3MOXKHBIMU 3HAYCHUSMH X, paBHBIMU 1, 2, 3 u 4).

Ortger:

X11] 2 3 4
p [0,7]0,24]0,042 | 0,0144

3amaya 95.
BeposTHOCTh HapylleHUsI CTAHAAPTHOCTH U3AENHS PU HEKOTOPOM TEXHOJIOTUYe-
ckoM nporecce paBaa 0,06. B OTK u3 kaxnoit maptuu 6epyT 1mo ogHoMYy 5 u3fe-
JUN U cpa3y MPOBEPSIOT KAYECTBO KaXJIOTO U3 HUX. ECu mpu 3TOM 0O0HApYKUTCS
HECTAHJAPTHOE M3JIeNue, JaIbHEHIITNE UCIBITAaHUS MPEKPAIAOTCsS U BCA MapTHUs
3anepkuBaeTca. COCTaBUTh 3aKOH pacrpeieSIeHUs Yucia U3IeNIuii, oABepraeMbIxX
MPOBEPKE.
Otger:

Yucno npo- 1 |2 3 4 |5
BEPAEMBIX
15631 (1507

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

3amaua 96.

MaremMarudyeckoe OXXUIJAHHWE CIy4YalHOW BEIWYMHBI X PaBHO 7, a BEIWYHUHBI Y
paBHO 3. Ciy4aiiHple BenuuuHbl X M Y He3aBUCHMbl. HailTh Marematnueckoe
0’KUJAHUE CIEAYIOIINX BEJIUYUH:



a) X-1; 0)4VY+5; B) 5X-2V+5; 1) 3XV+2; n) 6-X+3VY+1/7XY;
OtBeT: 2)6; 6)17; B) 33; 1) 65; m)11.
3amaua 97.
Jucniepcus cityyaiiHoM BenumunHbl X paBHa 5. HaTu qucnepcuro Clieayrommux Be-
auuuH: a)X-1; 6)-2X; B)3X+6;
Otger: a)5; 0)20; B)45;
3amaua 98.
B naptuu u3 10 geraneit cogepxkutcst 3 HectannapTHbix. Haynauy otoOpans! 2 ne-
tanu. COCTaBUTh 3aKOH PACHPEECICHHUS IUCKPETHOM CIIy4ailHOW BEIWYUHBI X-
YHuCiia HECTAHAAPTHBIX JIeTajei Cpen NBYX OTOOPAHHBIX U HAWTH €€ MaTeMaThde-
CKO€ O0KHMJAHHE.
OtBet: M(X)=27/45.
3amaya 99.
Pabounii y koHBeliepa npu cOOpKe MEXaHU3Ma YCTAHABJIMBAECT B HETO OINpeecH-
HYIO JIeTallb. DTy JIETallb MIPUXOJUTCS B HEKOTOPBIX CIydasX JOMOIHUTEIHHO 00-
pabaThiBaTh ( MOJATOHATH) U MPOBEPSATH KAYECTBO MOJATOHKH MPOOHON YCTaHOBKOM
e€ B MeXaHU3M. 3aKOH paCTpEICICHUs CIIy9ailHOW BEIMYUHBI (KOJIMYECTBA MPOO-
HBIX YCTAHOBOK JIETAJM B MEXaHU3M) BbIPa)KaeTCs TaOIHIICH.

Yucmo npobubIx | X; | 1 |2 3 4 5
YCTaHOBOK
BEPOSTHOCTh P 10,38|0,26 | 0,20 | 0,14 | 0,02

OnpenenuTs MaTeMaTUYECKOE OXKHUJAHWE W JUCIEPCHUI0 pAacCMaTpUBAEMOM Ciy-
YaifHOUW BEJIMYUHBI.

OtBeT: 2,16 1 1,2944

3agauda 100.
JluckpetHast ciiyyaliHasi BEJIWYMHA X TPUHUMAET TPU BO3MOXKHBIX 3HAUYCHUSA:
X, =4 C BEPOATHOCTBIO P, =0.5; X, =6 C BEPOATHOCTBIO P, =0.3 U X, C BEPOSITHO-
CThIO p,. HaliTu x, ¢ BepositHOCTBIO p, Tipu M(X)=8.
OtseT: x,=21; p,=0,2.
3agaua 101.
JlaHbl 3HAYEHUS AUCKPETHOU ciydaiHOW BeanmuumHbl X (X, =1,X, =2,X, =3), a Tak-
K€ MaTeMaTH4eCKUe OXKHUIaHWUA ASTOM BedM4YuHBI U e€ kBaapara: M(X)=2,3;
M (X ?)=5,9. HaliTu BepOsSTHOCTH, COOTBETCTBYIOIIINE BO3MOKHBIM 3HAYCHHUSIM X.
Otset: p, =0,2;p, =0.3; p, =0.5.
3amaua 102.
OTK mnposepsier u3aenusd Ha CTAaHAAPTHOCTb. BEpOSATHOCTH TOro, UTO HW3JEIUE
CTaHIapTHOTO, paBHa 0,9. B Kax 10 nmapTuu conepxkurcs S uznenuid. Hatu mare-
MAaTHYECKOE OXKUIAHUE NUCKPETHOW CIIy4YaliHOM BEIWYMHBI X- 4uCia MApTUH, B
KaXJ0M U3 KOTOPBIX OKaXKETCS 4 CTAaHIAPTHBIX U3JICJINS, €CIIU MPOBEPKE MOAJICKUT
50 mapTuii.
OtBet: npumepHo 16.



3anmaya 103.
Havtu nqucniepcrto TUCKPETHOM CIIy4YallHOM BEJIMYMHBI X-YKCJia OTKA30B 3JIEMEHTA
HEKOTOPOTO YCTPOMCTBA B JIECSTU HE3aBUCUMBIX OIBITaX, €CJIH BEPOSATHOCTh OTKA-
3a 3JIEMEHTA B KaXKJ10M oIbITe paBHa 0,9.
Oteet: D(X)=0,9.
3amaua 104.
[Ipon3BOASTCS HE3aBHUCUMBIE WCIIBITAHHUS C OJWHAKOBOW BEPOSTHOCTHIO MOSIBJIE-
HUS COOBITHS A B KaXJOM HCIBITaHUU. HailTh BEpOSTHOCTD MOSIBJICHUSI COOBITHS
A, eclii AUCTIEpCUs YKCIIa TIOSIBICHUM COOBITHS B TPEX HE3aBUCUMBIX UCTIBITAHUSIX
paBHa 0,63.
Ortser: 0,3; 0,7.
3adanue Ha 0om

3anmaya 105.
OnBIT COCTOUT U3 TPEX HE3aBUCHUMBIX OpPOCAHMI MOHETHI, MPU KAKIOM U3 KOTO-
pBIX repd BbIMaaaeT ¢ BepossTHOCTHIO 0,5. JIst cirydaifHOTO Yncia MosSiBICHUN rep-
0a MOCTPOUTH: a) Psijl pacrpenesieHus; 0) MHOTOYTOJIbHUK pacipe/eecHusI.

Otser: a)
X, 0 1 2 3

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

0)

0375 F--------—

0125 e m e b2 2D .

3amaua 106.

MaremaTndeckoe OXXHJaHHE KOJIMYECTBA BBI3OBOB, IMOCTYIAIOIIMX HA 3aBOJICKOM
KOMMYTATOp B TeUE€HHE 4aca, u3 1exa Ne 1 paBHo 27,5; u3 nexa Ne 2 - 33.4; u3 1e-
xa Ne 3 — 28,6. OnpenenuTs MaTEeMaTHIECKOE OXKHIaHUE OOIIEero KOJIMYSCTBA BhI-

30BOB, OCTYIAIOUIUX Ha 3aBOJICKON KOMMYTAaTOp B TE€YEHHUE IO/1a.
OTBet: 89,5.

3amauga 107.
Haittu 3akoH pacnpeneneHuss JUCKPETHOU CIIy4YalHOW BeJMYMHBI X, KOTOpas Mo-
KT MPUHUMATh 3HA4eHUs! X, ¢ BeposATHOCTBIO P,=0,9 u x,(x, <X,), ecnu M(x) =

4,1 u D(x)=0,09.



OtBeT: x, =4;X, =5.
3amaua 108.
N3 nocrynuBmmx B peMOHT 10 yacoB 6 IITYK HyXJaeTcs B OOLIEH YUCTKE Mexa-
HU3Ma. Hacel He paccOpTUPOBAHBI IO BUy peMOHTA. MacTtep, jkenas HaiTH 4acsl,
HYXKJaloIrecs B OOIIel YMCTKE MEXaHM3Ma, paccCMaTpUBaeT UX MOOYEPEIHO H,
HalJs Takhe 4Yachl, MpEeKpallaeT AajbHEeUui npocMotp. TpebdyeTcss cocTaBUTh
3aKOH pacnpeeneHus BeMMYuHbl X (KOJIMYeCTBa IPOCMOTPEHHBIX YacOB) U HAUTH
€€ MaTeMaTH4YECKOe 0XKUIAHUE.

Ortger:

X, 1 2 3 4 5

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

M(x)=l$ :

3amaua 109.
[Tpu ycTaHOBHBILIEMCSI TEXHOJIOTHMUECKOM Iporecce2/3 Bcell Mpou3BOAMMOMN Ipo-
QYKIUW CTAaHOK-aBTOMAT BBIITYCKAET MEPBbIM cOpTOM U 1/3 — BTOpbhIM. COCTaBUTH
3aKOH pacHpeIesICHHs Yrciia U3JIeJIuid IEpBOro copTa cpeau S5 u3aeiuii, 0ToOpaH-
HBIX ClIy4ailHbIM 00pa3oM. Vcrmosib30BaB 3TOT 3aKOH, HAWUTH MaTEeMaTHYECKOE
O’KMJIAHUE U JUCIEPCUIO PaCCMAaTPUBAEMON CIIy4allHO BEJIMYUHBI.

Otser: 3,33; 1,11.

V. ®ynknus pacnpenenennsi BepoOSITHOCTEI.
I1lnoTHOCTH pacupeaesieHUus1 BEPOSITHOCTEM.

CnydaitHasg BelWYrMHA X HA3bIBACTCS HEMPEPBIBHOM, €CII €€ BO3MOXKHBIE 3Haue-
HUS 3aM0JHSIOT uHTEpBal (o;f), T11e o ¥ B MOTYT OBITh U OECKOHEYHBIMH.
Dynxyuetl pacnpedenenus seposmuocmeti (AHTETPaIbHBIM 3aKOHOM) HEIPEPHIB-
HOU CIIy4alHOW BEJIWYMHBI X HA3bIBACTCS BEPOSATHOCTH TOTO, YTO 3TAa BEIWYMHA
MPUMET 3HAYCHUE, YIOBIETBOPSIOIIEE HEPABECHCTBY X<X, /i€ X — JI0OO€E ACHCTBU-
TenbHOE uKciio. OHa obo3HavyaeTcs F(X)=P(X<x). ®ynkius F(X) HenpepriBHa Ha
BCEU YHCIIOBOU OCH.

®dynkuio pacnpenencaus F(X) MOXKHO MOCTPOUTH U JIJISL TUCKPETHOM CITydalHOU
BenunHbl. Torga F(X) OymeT ABIATHCSA pa3pbIBHOM B BOZMOYKHBIX 3HAUCHHSX ITOU
BEJIMUMHBI, TPUYEM Pa3PbIBbI PaBHBI BEPOSITHOCTSM, C KOTOPHIMU MPUHUMAIOTCS
COOTBETCTBYIOIIINE 3HAYCHHSI.

BaxHeiimme cBoiictBa pynxuun F(X)

1) F(X) sBrisieTcst HEOTpUIATEIbHON Bo3pacTaroliel (yHKIHMEH, yI0BICTBOPI-
IoIIeH MpU Bcex x HepaBeHCTBaM 0< F(x) <1,

2) lim F(x)=1. Ecan Bennumna X mpuHMMAaET 3Ha4YeHHs U3 wHTEpBana (o;f),
X—>+00

to F(X)=0 npu x< « u F(X)=1 npu x> 3;



3) BeposiTHOCTB TOTO, uTO X — HENpPEPhIBHAS CITydaiiHasi BETMYMHA, UMEIOIIast
dyukuuer pacnpenenenus F(X), mpumer 3HadeHue w3 uHTEepBaia (x,x,),
onpezensercs no gopmyne P(x, < X <x,)=F(x,)—F(x)

IInomnocmoio pacnpedenenus eepoamuocmeit (AuddepeHnanbHbIM 3aKOHOM)
HENPEPBHIBHON CIy4yailHOW BEJIWYMHBI HA3BIBACTCS MPOM3BOAHAS OT (PYHKIIHH
pacnipenenenus. Ona o003HavaeTcs

f(X)=F'(x), 1. e.
f (x) = lim FOX+A%) ~FX) _ iy PX<X <X+ A%)

Ax—0 AX Ax—0

, e Ax>0.

Baxueiimmue cBoiictBa pynkuun f(X)

1) f(x)>0 mpu Bcex 3HaueHMsX X. Ecnu X npuHUMaeT 3HaUSHUS U3 HHTEpBajia
(a; B), TO f(x) =0 pu X< U X> S

2) QyHKIMs pacrpenesieHHuss U TUIOTHOCTh PACTIPENCIICHHs] BEPOSITHOCTEH CBSI-
3aHbI COOTHOLICHUEM

X
F(x) = [ f(dx;
3) Ans TUIOTHOCTH BEPOSITHOCTEW HEMPEPHIBHOW CITydailHOW BENMYHHBI X BCE-

I'J1a BBIIIOJIHSIETCS PaBEHCTBO J. f(x)dx =1,

—00

4) BEpOSITHOCTH TOTO, YTO HEMPEPhIBHAS CIyJaiHas BeIHMYWHA X, UMEIOIIas
IJIOTHOCTh PAaCHpEeNeTICHNUsT BEPOSITHOCTEW f(X), MpUMET 3HAYEHUE U3 WH-

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

HM<X<xg:anm.

Maremartnueckoe OKuaaHue HENPEPHIBHOW CIIyYaWHOU BEJIUYHUHBI
M(X)= Txf (x)dx .
Hucnepcus HenpepHBH:ﬁ CIIy4allHOM BEJIMYUHBI
D(X)= sz f (X)dx - M ?*(X).
CpenHee KBaIpaTUYECKOE OTKJI(;:IGHI/IG HENPEPBIBHOM CIIyYallHOW BEJIMYMHBI

G(x) = /D(X)..

3anamue 8.
Mpumep:
JluckpeTHas ciiydyaiiHasi BeTMYMHA 3a/iaHa PsIZIOM pacrpeieTICHUs

ox ot J 2 | 5 | 7 |




| P | 06 | 024 | 0096 | 0064 |

Haiitin QyHKIMIO pacrpenencHus W BEpOSTHOCTh HAXOXKICHUS CIydaiHOW Beu-
yrHbBI B uHTEepBaie (1;6).

Pemenue:

Ecnu 3nauenust cmydaitHoit Benuuunbl X < 1, To F(x) = P (X < 1) = 0, Tak
KaK X HC UMEEeT 3HAUCHMI, MCHbIINX 1.

Ecnu 3nauenus X npunaanexut uatepany 1 <x <2, to F(x) = 0,6, Tak xak
X MOeT MPUHUMATh TOJIBKO 3HaueHue 1 ¢ BepostHocTsio 0,6.

Ecmm 2 <x <5, To F(x) = 0,84. JlelictBuTenbHO, X MOXET MIPUHUMATh 3HA-
yenue 1 ¢ BepostHOCTBIO 0,6 mnn 3HaueHue 2 ¢ BeposTHOCTHIO 0,24. Tornma mo
TEOpEME CIIOKEHHSI BEPOSATHOCTEH HECOBMECTHBIX COOBITHI BEPOSITHOCTH TaKOIO
coobITug ecthb 0,6 + 0,24 = 0,84.

Ecmu 5 <x <7, to F(x) =0,936. [elictBurensHo, X MOXET MPUHUMATDH 3HA-
yeHue 1 ¢ BeposaTHOCThIO 0,6, au 3HadyeHue 2 ¢ BeposTHOCThIO 0,24, mnu 3Hade-
Hue 5 ¢ BeposiTHOCTHIO 0,096. Toraa mo TeopeMe CIoKeHUsI BEPOSITHOCTEH HECOB-
MECTHBIX COOBITHH BEpPOSATHOCTH Takoro cooOwiTHs ecth 0,6 + 0,24 + +0,096 =
0,936.

Ecmu x > 7, To F(x) = 1. [HelictBuTensHo, coObiTue X > 7 TOCTOBEPHO, TAK
KaK X TPH 3TOM MOXKET UMETh JTI000€ M3 BO3MOXKHBIX 3HAYCHHUH, H BEPOSTHOCTH
ero pasHa 1.

DYHKITHIO pactpeIesICHUs 3aHIIIeM B CIICTYIOIIeM BUJIC:

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

F(X)=4084 2<x<5.
0,936 5<x<7
1 X>7

BeposTHOCTh HaXOXKJICHUS CIy4ailHOW BEJTMYMHBI B HHTEepBaje (2;6) HaiieM B BU-

bi (Sh
P(L < x < 6) = F(6) — F(1) = 0,936 — 0,6 = 0,336.

Ipumep:
HenpepriBHas cimydaiiHas BenuyuHa X 3a7aHa Ha BCEM YMCIIOBOM OCH ILIOT-
HOCTBIO pacnpeiesieHUs] BEpOsITHOCTEH, onpeiesieHHON popmyioit

f(x)=

2
1+x
Haiitu Bennuuny nmapametpa C, ONpeaeanuTh BEPOITHOCTh MONAJAHUS CITY-

yaitHOl BenmunHb! B nHTEpBan (-1; v/3).
Pewenue:
I1o CBOMCTBY INIOTHOCTH BEPOATHOCTEU



T C
I1+x

—00

dx =1.

Bprauciaum 3ToT HHTCI'pal

C Tdx
J1+x2dxzc_[ol+ x?

= Carctg><1 " =C[arctg(+) — arctg(—o)] =

T T
=C(=+—-)=C
(5 +5)=Cn

1
CnepnoBarenbHo Cr=1, oTKyna C=—.
T

Teneps MOXHO ONPEJIETUTh BEPOATHOCTD MOMAaHus B HHTepBa (-1;+/3)

1
P(-1< X <+/3) = _[ T > dx = —arctg = = (arctgy/3 —arctg(-1)) =
S1+X T -1 =
ln n, 1 7/n 7
:—(—+—):—-—:—_
n3 4 w12 12
Ipumep:

OyHKIUS pacipeaeacHus BeIHUUHbl X UMECT BH/I:
A+Be?, x<0
F(X) = :
1 x>0
Haittu A u B, muiotHoCcTh BepositHocTH f(X).

Pemenue:
Tak kak MHTErpanbHasi (PYHKIMS HENPEPHIBHOW CIy4yallHON BEIMYMHBI HE-
IIPEPBIBHA, A TAK )K€ B COOTBETCTBUHU C €€ CBOMCTBAMM, OJYYUM:

F(—0) = lim (A+Be?)=0

, Torga A=0, B=1.
A+Be®=1
WuterpanpHas QyHKIMS pacipeaeieHus IPUHIMAaeT BUI:
2X
e 0
FX)=1> * *=°
1, x>0
Tak kak f(x)=F'(X), HaiiieM IIOTHOCTb BEPOSTHOCTH:
2 2Xx
£(X) = e””, x<0 |
0, x>0
Mpumep:

[IimoTHOCTE pacnpeneneHnuss HENPEPHIBHOW CIy4alHOW BEJIMYMHBI HMEET
BUJ:



0, x<1

A
f(X) 4&, 1<x<4,
0, X>4
Haiitu: mapamerp A, MHTErpaibHyl0 (QYyHKIHIO pacnpeneinenus F(X), ma-
temaTuaeckoe oxkumanue M(X); mucnepento D(X); cpemHee KBaapaTHIeCcKoe OT-
KJIoHeHHe 6(X).
Pemnienue:

+ 00
ITo cBoiicTBam mIoTHOCTH pacnpenenenus: [T (X)dx =1.

— 00

4 4
Torna [~ dx = 2AWX \1 =2A(2-1) = 2A =1, nonyaum A=0,5.

1Vx
quTBIBaH HaﬁHGHHBIﬁ HapaMeTp, 3alIMiIcM ¢)YHKHI/IIO IIJIOTHOCTHU pacnpeneﬂeHHﬂ:
0, x<1

1
f(X)={——, 1l<x<4.
=15

0, X>4
Haiinem uHTerpasibuyo GyHkiuio pacupeaencaus F(X):

X
F(X) = [f(x)dx.
— Q0
[Ipu X <1 uHTErpabHy0 PYHKIUIO pacipeieseHUsl PEICTAHET B BUJIE:

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

— o0
[Ipn 1<x<4:
1 X \/_‘
F(X)= [0dx+ j—dx =x -1.
— o0 l 2Vx
[Ipn X > 4:
1 4
F(X) = dex+j dx + dex ﬂ —2-1=1.
o J_
3anuueM HHTETPAJIbHYIO (1)yHI<I_II/I}O pacnpeﬂeneHI/m F(X):
0, x<1
F(X)={/x -1, 1<x<A4.
1, X>4

MaremMatnueckoe OKuaaHue HEMPEPHIBHOW CIIyYaWHON BEJIMYMHBI:



+ o0

M(X) = [xf(x)dx= j—dx =

e

— o0

—jx/_dx— X2
27

Jlucniepcrs HEMPEPBIBHOM CIIy4YailHOM BEJIMYUHBI:

34

1

D(X 2f (x)dx — M? (X X’ dx 9 _17 2d
( )—_{;‘ (x)dx — M*(X) = { 2Ix _EZE{X X
Ly

CpCI[HeC KBaApaTHICCKOC OTKIIOHCHHC!

5(X) =/D(X) = \/j:‘; ~0,8692.

3amauga 110.

J{ns cimyyaliHOM Benr4yuHbI X, 3aJaHHOM PSIOM paclpeaesICHUs

X. 0

1

2

3

p, | 0,125

0,375

0,375

0,125

Haiitu ¢pynkumio pacrpeneneHus 1 moCTpoOUTh €€ rpaduk.

OTBerT:

F(x) =

1 7
3( ) 3

1
5

0,500

3agauga 111.

JluckpeTHas ciydaiiHas BeJIMUMHA 3a7aHa 3aKOHOM PacIipe/ieJICHUs
X 3 4 7 10
p 0,2 0,1 04 | 0,3

Haiitu unterpanpayto pynknuto F(X) u moctpouts €€ rpaduk.

OTBeT:

3
X2

0,125,

0,875,

_A9_

9

O<x<1
1<x<2;
2<X<3;

X > 3.



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

1, x > 10.

3amaua 112.

1 . o

MosxeT ma F(x) = To gt TBIATCA byHKIHEH pactpeneneHus CIydaiHO BeTUINHBI,
+X

H3MEHSIOIIEHCS B TIpeiesiax: a)oT —ooJ0 +o0; 0)oT 0 10 +00; B) OT —oo 10 0?

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

3angaua 113.
KaxoBbl 10JKHBI OBITH TapaMeTpsl A U B, uTo0bl dhyHkus F(x) = A+ Be™ sBis-
nack (PyHKIMEH pacrpeeneHusi BEPOSITHOCTEN ClydyalHOW BEJIMUMHBI X, U3MEHS-
forelics B nmpezaenax ot 0 10 «?

Otet: A=1; B=-1,

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

HANTH IJIOTHOCTh BEPOSTHOCTH M BEPOSITHOCTH HAXOXKICHUS CIIyIaliHON BEIIMUUHBI
B uHTepBae (5;10).
OtBer: 0,27.

3amaua 115.
OyHKIMA paclpenesieHus CiaydanHor BelnunHbl X 10 3akoHy Komm mmeer BUI

F(x) = A+ Barctg g(—oo < x < o). OnpeaenuTs: a) MOCTossHABIE A U B; 0) mI0THOCTH

BepositHocTH T(X); B) P(% <x<2,3)

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

N |~



6)1- 2

7 4+x%
1
B)—,
) 6
3amaua 116.
CnyyaiiHas BeuunHa X UMEET CIEAYIONIYIO TIJIOTHOCTh BEPOSTHOCTEH:
0, x<1
f(x)=
A x>1.

x2'

Omnpenenutb: a) koddpdunueHt A; 0) GyHkuo pacupeneneHus F(X); B) BeposT-
HOCTb MOMNAaJIaHusl CIy4allHOM BeJIMUMHbBI X B UHTEpBaie (2;3).

Otger: a) A=1;
0, x<1
0) F()=1x_
1oy
X
1
B)-—.
) 6
3agaua 117;
Hana nuddepenuuanbaas GyHKIUS pacpeaeseHus cIydailHOl BeTUYUHbI X:

0, X<0;

f(x)=4qax’ +§x, 0<x<lL

0, X >1.

OTpeNenuTh: a) KodhduiueHT a; 0) WHTErpalbHyI0 (QYHKIIUIO pacrpeeieHUs
F(X); B) BepOSTHOCTh IMONaaHus CAy4YaitHOW BerunHbl B nHTEpBal (0; 12).

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

0) F(x)= §x3+%x2, 0<x<I

0, X >1.

1
B)—.
)6

3amaua 118.



CrnyyaitHas BenuunHa 3a1aHa AupepeHunanbHon QyHKIUE:
0, x<0

f(x)= 1sinx, 0<x<um;

0, X > 7.

Haiitu: a)unterpanbHyro (yHKIHIO; 0) BEpOATHOCTh TOTO, YTO B pE3yJbTaTe HC-
NBbITAaHKUS CIydailHas BEIUYMHA MPUMET 3HAUYCHUE, 3aKIOYEHHOE B HHTEpBAJEC

(O;Z)-

Otgert: a)

F(x) = %(l—cos;c), 0<x<um;

1 X >
6) 2-V2.
4
3amgaya 119.
CnydaitHas BenrurHa X UMEET CIASIYIONIYI0 (PYHKIHUIO pacpeaesICHUS:

0, X <0;

2
X—, 0<x<2
F(x)=

X2

—?+2x—2, 2<x<3;

1, x=3.

TpebyeTtcs: a)moctpouth rpaduk F(X); 0) HaTH MIOTHOCTH pactpeneneHus f(X) u
OCTPOUTH ee rpaduk; B) Haiith M(X); D(X); o(x).
0, X <0;

X—, 0<x<2;
3

OtBeT: 0) f(x)=

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



3aoanue na oom.

3amaua 120.
Jits cmydaliHOM BEMMYUHBI X Psii paclpeaciICHUs

X, 1 2 3 4 5

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

Haiiti pyHkumio pacpeneneHus u moCTPOUTh ee Tpaduk.

OtBer:
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.

3amaua 121.
MoskeT mu QyHKIHs SiN X ObITh PYHKIHMEH pacipeaeacHUs] BEPOSITHOCTH BEIUYH-

HbI X, U3MEHSIOIICHCS B peaenax: a) ot 0 1o %; 6) ot 0 10 7 ?

OtBeT: a) MOXeT; 0) HE MOXKET.

3anmava 122.
DyHKIMS paCIPENEIICHUS] BEPOSTHOCTEN CIyYaliHOW BEIMYMHBI UMEET BHUI:

0, X <0;
F(x)=4x 0<x<1, (3aKOH paBHOMEPHOTO pacIpeacICHus);

1 X >1.

HaWTH IJIOTHOCTH BEPOSITHOCTH CIIyYaliHOM BEJIMYUHBI X.
0, X <0;

OtBer: F(x) =41 0<x<1;

0, X >1.

3amaua 123.
OyHKIMA pacupeneIeHNs] BEPOATHOCTH CIIyYalHOW BEJIMYUHBI UMEET BU/L:



F(x)=<— 0<x<5;

1, X > 5.

HalTH BEPOSITHOCTh TOTO, UTO CiIy4ailHasi BEIMYMHA OKaKETCA B MHTEpBaie(3;6).
Ortser: 0,64.
3amaua 124.

A
[Ipu kakom 3HaueHUU A yHkiusa f(x) = R 1€ —oo < X <00, ABJIAECTCA IJIOTHO-
+ X

CTBIO BEPOSITHOCTH CIIyYalHOW BEJIMUUHBI X?

OrtBeT: A=l )
T

3anmaua 125.
Juddepennmanpaas GyHKIUS HEMPEepbIBHOH ciydaitHoi BenmuuHbl f(X)=Csin2X B

T ) v
untepBaiie(0; E)’ BHe »Toro uHTepBaia f(X)=0. Haiitu mocrosHHBINA napametp C.

Otger: C=1.
3anamue 9
3amaua 126.
OyHKIMA pacnupeneIeHUs CIIyYaHOM BEIMYUHBI X UMEET BUL
0, x<-=1L

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

1, x>1.

Omnpenenuthb ocTosiHHBIC a U b, a Takke M(X).
OTger: azl; bzl; M(X)=0.
2 T

3amaua 127.

Cnyuaiinas BenuuuHa X 3a7aHa nuddepeHnnanbHon QyHKIMen
0,x<0;

f(X)=4c(x®+2x),0<x <1;
0,x>1.

Haiitu: a) mapamerp C; 0) maTeMaTH4ecKoe OXHMIAHUE BEIUYUHBI M(X);
B)JIUCIIEPCHIO CITydaitHOM BenmunHbl D(X).
3 11 21
OtBet: C==; 0)M(X)==; B)D(x)=—.
4 )()16 )()640
3amaua 128.

[TnotHOCTH BepositHocTH f(X) cryuaitHoi BemuunHbl X MMeeT rpaduk

f(x) &

v




TpeOyeTtcsi: a) HanMcaTh AHAIUTUYECKOE BHIPAXKEHHE ITNIOTHOCTU BEPOSITHOCTH
f(X); O)naiiti pyukuuto pacnpenenenus F(X) ciay4yaifHON BeIMYUHBI X; B)HAWTH
bynkiuio pacnpenencHus F(X) cnydaiinoit BenuurHbl X; B)HaiiTH M(X); D(X) u
o(x).

OtBeT: a)
0,x<-1L
x+1-1<x<0;
x-10<x<1
0,x>1.

0,x<-1
(x+1)°

f(x) =

—1<x<0;
0) F(x)=
) (1-x)° .
1———5—30<XSL

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

3amaua 129.
OyHKIMA pacupeneIeHNs] HEPEPIBHOM CIIy4alHOM BEIUYUHBI X 3aJlaHa CIEay-

IOIUM 00pa3oM:
0, X <0;

Fuﬁzl—lamm 0<x<m;
2 2

1 X> 7.

TpebyeTtcs: a) Halitu minotHocTh BepositTHocTel f(X); 6) moctpouTs rpaduku F(X) u
f(X); B) Hatitu M(X); D(X) u o(X); onpenennuTh BEpOITHOCTh MOMAJAHUSA CITy-
yaitHoW BeuunHbl X B uHTepBai (0; 7).

0, X<0;

OtBer: a) f(X) = %sinx, 0<x<r;

0, X > 7.

6)M(X)=§; D(X) = m;0(X) =/7;;
r)p(0<x<rx)=1.

3anmaua 130.
Cnyuaiinas BenuuuHa X 3a1aHa guddepeHuuanbHol pyHKIuen



0, X<0;

f(x)=410,04x, O0<x<5;

0, X20.
HaWTH qucrepcuro X.
OtBeT: D(X) :§.
18
3amaua 131.
Cnyuaiinas BenuurHa X 3aJjaHa HHTErPaJbHON QyHKIIUEH
0, x<0

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

1 x>1.

Tpebyetcs: a) Haiith quddepennmansayto Gyakiuio f(X); 0) moctpouts rpaduku
F(X) u f(X); B)raiitu M(X);D(X)

0, x<0

OtBet: a) f(x) =41, 0<x<IL;

0, X >1.

0) M(X)=0,5; D(X)=1/12,
3aoanue na oom.

3agaua 132.
CnyualiHas BeIMYMHA 3a/laHa UHTETPATIbHON (PyHKITMEH

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

1 X > 4.

Omnpenenutsb nocrosiaabie a v b; M(X) u D(X). IToctpouts rpaduku F(X) u f(X).
OtserT: a=0,5; b=-1;
M(X)=3; D(X)=1/3.

3agaua 133.

Cnyuaiinas BenmnunHa X 3aaHa guddepeHimanbHoi GyHKIuen



0, x<—z;
2
f (X) =4 acosx, “Z< XSZ;
2 2
1, x>£.
2

Onpenenuts a) Ko3hGHUIUEHT a; 0) BEPOATHOCTL P(0 < X < 7y MOIIaJaHusl CIIydai-
p p > y

HOW BEJIMYMHBI X B MHTEPBAJ (0;%); B)M(X); 1) mocTpouTh rpaduk pacrpesene-

Hus pyHKIUIF(X).
OtBer: a) a=0,5;

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

B)M(X)=0.

3amaua 134.
BpeMms nHepuuaibHOTO BpalleHUs] MEXaHU3Ma SIBJISIETCS CIIy4YailHON BEJIMYMHOM C

INIOTHOCTBIO BCPOATHOCTH I/I306pa)I(éHHOﬁ Ha PUCYHKC.

() A

©

Onpenenuts a) (QYHKUHIO TUIOTHOCTH BEPOSITHOCTH; 0) QYHKLUUIO pacnpeneneHus
BEPOATHOCTENW M BEPOSITHOCTh TOTO, YTO BpPEMs MHEPLIMOHHOIO BpalleHUs! OylieT B
untepBaie (3;4), T. e. P(3<t<4); B) cpeaHee BpeMs (MaTeMaTUUECKOE OKHJIaHUE

BPEMEHHU ) HHEPIIMOHHOTO BPAIICHUSI MEXaHU3MA.

OtBeT:
0,t<?2;
t—22<t<3;
4-t3<t<4;
0,t> 4,

a) f (t) =



0,t<?2;

2
u;23t£3;
G)F(H)=] 2

_+)2
1—M,3<tﬁ4;

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

VIl. HopmaibHbIii 3aK0H paciipeieleHUs1 BepOSITHOCTEM

HenpeppiBHas ciaydaiiHas BenuurHa X, MPUHUMAIOIIAS BO3MOXKHBIE 3Haue-
HUSI M3 UHTEpBaja (-°0;+%), MOoJUMHCHA HOPMATIBHOMY 3aKOHY pacIpeieiicHUs Be-
POSATHOCTEH, €CIIU €€ IJIOTHOCTD PACIIPEACIICHUS
(x-2)°
1 062
f(X)=——+=-e 2o,

o\/2n

rae

a=M(X):5 = /D(X).

BeposTHOCTH TOTO, YTO CiaydaiiHas BeIM4YMHA X, NOAYMHEHHAs HOPMAIBHOMY 3a-
KOHY, IPUMET 3HAUYEHUE U3 UHTEpBaJa (X, X, ), ONpeaesiercs no popmyse

P(X1<X<X2):P(X1SXSXZ):(D(HJ—CD(XI_aj.
(0) o

BepoATHOCTB TOTO, UTO OTKJIOHEHHUE CIIyYalHOM BEIUMYMHBI X, IOJUYMHEHHOW HOP-
MaJbHOMY 3aKOHY, OT €€ MaTeMaTUYECKOI0 OKHUJIaHUA MO a0CONIOTHON BEIMYMHE
HE MPEBOCXOAUT 3aJlaHHOro unciia € >0, onpenensercs no popmyre

P(X —a| < &) =20(5),
, (0]

1
J2n
[IpaBWIIO «TpeX CUTM»

P(x — M(X)| <30)=2®(3) ~ 0,9973.

x U
rae O(x) = Ie 2 dt - ¢ynkuus Jlamnaca.
0

3anamue 10.

Ipumep:

ABToMart mtamnyet Aetanu. nuHa neranu X pacnpeneneHa HOpMajabHO C
M(X) = 50 mMm. DakTHUecKu JJIMHA U3TOTOBJICHHBIX JeTaneil He mMeHee 32 U He
oosee 68 mm. HaiiTu BepoOSTHOCTH TOro, 4YTO JUIMHA HayAady B3SITOM JeTaau
OompIe 55 MMm.

Peurenue:

Hcnonb3yem NpaBuiio «TPexX CUTM»:



P(32<x<68)=0,9973,
OTKYJla HaiiJleM MmapaMeTp G HOpMaJIbHOTO pacnpenenenus. Mcnoiaszyem hopmyny

P(Xl <X SXZ):CI)(X2 _aj—CD(Xl —a)’ MOJTy4YUM
o

G
P(32<x<68)= @(68_5()) - cp(?’2 _5Oj = @(@J + q{ﬁj = 2®(§j ,
&) &) 0) o) 6)
@(@] = 0,49865.
)

[To tabmmmme ms pyHkuu O(X): @ =30, o=6,0.
o}
Hckomast BEpOSTHOCTb:

P(x>55) = P(55 < X < 00) = (c0) — @(55 ~50

) =0,5-0,38493=0,11507.

Hpumep 2:

CiyuaiiHas BeJIMYMHA pacrpeiesieHa HopMainbHO. Cpe/iHee KBaApaTHIeCcKoe
oTkJIoHeHue o =0,4. HailTu BepOATHOCTh TOTO, UTO OTKJIOHCHHUE CITy4YaiiHOW BEJIU-
YUHBI OT €€ MaTeMaTHYECKOrO0 OXHIAHUsS IO a0CONIOTHOM  BeIWYMHE OyJeT
Mmensbmie 0,3.

Penienue:

P(x—a<03) = 2@(%) = 20(0,75) = 20,2734 = 0,5468.

3amaua 135.

HopwmainbHo pacnipenenénnas ciydaitHas BennuuHa X 3a1aHa quddepeHnnanbHon
_(x-D?
bynkuuen f(x) = \/_-e 5 . HaliTh mMaTeMaTH4eCcKOe OXKUIAHWUE U HUCIEPCHUIO
N2z

X.
Otet: M(X)=1; D(X)=25.
3anava 136.
Jlana uHTerpanbHas QyHKIHS HOPMUPOBAHHOTO HOPMAJIBHOTO PaCTIPEICTICHHUS:
1%
F(X)=—— |e 2dx
(0 == j
Haiitu nuddepennmanprayro pynknuto f(X).
1 X
Otger: f(x)=—=e 2.
(x) 22

3agaua 137.
CnydaitHas BennuuHa X pacrpezerneHa HopMaabHO. MateMaTu4ecKoe OXUIaHue
U CpeJlHEee KBAIPaTUYECKOE OTKJIOHEHUE 3TON BEJIMYUHBI COOTBETCTBEHHO PABHBI O



u 2. HaliTu BEpOATHOCTB TOTO, YTO B PE3YJIbTATE UCHBITAaHUS X MPHUMET 3HAYEHUE,
3aKI0U€HHOE B MHTEpBate (4;8).
OtBerT: 0,6826.
3amaua 138.
ABtoMar mtamnyet aetanu. Kontponupyercs nnuHa aetanu (MpoeKkTHAs JJIMHA),
KOTOpasi pacrpefereHa HOPMalbHO C MAaTEMATHYECKUM OKHUJIAHHEM DPaBHBIM
50MM. DaKTHUECKH JJIMHA W3TOTOBJICHHBIX JIeTalie He MeHee 32 MM U He OoJee
68MM. HaliTu BeposITHOCTH TOro, YTO JUIMHHA Ha yAady BEPOSITHOW JeTaju:
a)oonbire S5mm; 6) Menbire 40MM.
VYkazanue: Halitn npeaBaputenbHo o U3 paBeHcTBa P(32<x<68)=1.
OtBert: a) 0,0823;
6)0,0027.
3anmava 139.
N3roToBiieHHbIE JI€Talld B 3aBUCUMOCTH OT AUAMETpa PacCHpeiessitioTcs Mo HOp-
MaJIbHOMY 3aKOHY C MaT€éMaTHYECKHM OXuAaHueM a=4,5 CM U CpeJHUM KBajapa-
TUYECKUM OTKIIOHEHHEM o = 0,05cM. HaliTh BEpOSITHOCTH TOTO, YTO IUAMETP B3S-
TOM HayJayy JIeTajad OTJIMYAeTCs OT MaTeMaTHYECKOTO OKUJaHUA HE Ooyiee ueM
Ha 1 MM.
OtBet: 0,9545
3anauda 140.
Jleranb, W3rOTOBJIEHHAS aBTOMAaTOM, CUMTAETCS TOAHOW, €CIM OTKIIOHCHHUE €€
KOHTPOJIMPYEMOTO pa3Mepa OT MPOEKTHOTo He npesbimaet 10 mm. CinydaiiHble OT-
KJIOHEHHSI KOHTPOJUPYEMOTr0 pa3Mepa OT MPOEKTHOTO MOJYMHEHBI HOPMaJIbHOMY
3aKOHYy ¢ nmapamerpaMu o =5umu a=(0. CKOJIbBKO IPOLIEHTOB T'OJIHBIX JE€Tajel u3-
rOTOBJISIET aBTOMAT?
Otger: [Ipumepno 95%
3amaua 141.
JlnmrHa M3roTOBIIsIEMON aBTOMATOM JIETaJIN MPECTaBIsET cOO0M ClIydyallHyIO BEJH-
YUHYy, pacnpeAcsi€HHYI0 [0 HOPMAJIbHOMY 3aKOHY C IapaMeTrpamu a=15cM,
o=0,2CcM.
Haiitu BepoATHOCTH Opaka, €ciu JIOMyCTUMbIE pa3Mepbl JEeTaId JOJKHBI ObITh
15+0,3cm. Kakyro TOYHOCTH JJIMHHBI U3TOTOBIISIEMOM aBTOMATOM JETAIA MOKHO
rapaHTUPOBATh C BEPOATHOCTHIO 0,977
Otser: 0,8664; 0,434.
3amaua 142.
Ha aBToMaTe M3roToBJISIOTCS 3aKJIENKU. JMaMeTp MX TOJIOBOK, MPEACTABIISAIONIUN
co00# ciIyyallHyI0 BETMYUHY, PACHPEACIEHHYIO 10 HOPMAJIbHOMY 3aKOHY, UMEET
cpeaHee 3HaUeHue, paBHoe 2MM, U aucnepcuto paBuyto 0,01. kakue pazmepsl 1ua-
MeTpa TOJIOBOK 3aKJIEMKH MOYKHO TapaHTHUPOBATH ¢ BEpOsTHOCTHIO 0,957
OtBet: Xe ]1,8;2,2[
3amaua 143.
Hantu pucnepcuro ciiydyailHOW BEJIMYMHBI, PACTIPENCIEHHONW 10 HOPMAJIIBHOMY 3a-
KOHY, €CJIH U3BECTHO, YTO OTKJIIOHEHHWE OT MaTeMAaTHYECKOIO OXKHUJIaHWS, HE Tpe-
Bocxoggiiee 0,1 cm, umeeT mecto ¢ BepossTHOCTBIO 0,7887.



OtBer: 0,0064.
3amaua 144.

Pa3mepsl neraneil, BhIyCKaeMbIM 1I€XOM, PaCIpelesssioTcsl I0 HOpMaJbHOMY 3a-
KoHy. [lapaMeTpsl 3TOr0 HOPMAJILHOTO 3aKOHA TAKOBBI: a= 5 cM, o =0,9cu. Onpe-
JIETIUTh: a) BEPOSATHOCTh TOTO, YTO JUAMETP Hayaaudy B3SITOM JETaau UMEET pa3Mme-
pHI B ripeaienax ot 4 10 7 cMm; 0) BEpOSITHOCTh TOTO, UTO pa3Mep TUaMeTpa Hayaady
B3STOM JI€TajIu OTIMYAETCS OT MATEMATHYECKOTO OXKUAaHUS HE OoJiee 4ueM Ha 2 CM;
B) B KaKMX TPaHUIAX CIEAYeT OKHIATh pa3Mep JAUaMeTpa JIeTaau, 4TOObI BEPOST-

HOCTb HEBBIXO/A 3a 3TH rpaHuIlbl Obu1a paBHa 0,95.
OtBerT: 2)0,8533; 6) 0,9736;
B) X € 3,236;6,764].

3adanue na dom.

3agaua 145.

MareMaTnyeckoe OXUAAHUE HOPMAJIBHO PACIpPEACIIEHHON CIy4allHON BEIMYMHBI
X a = 3 u cpeaHee KBaJpaTUUYECKOe OTKIOHEHUE o =2.Hamucate nuddepenim-
anbHYI0 QyHKIUIO X.

1 _(X—3)2

e 8
2\ 27

OtBet: f(X)=

3anauda 146.
Hanucates nuddepennuanbayto GyHKIIMIO HOPMAIBbHO paclpeeéHHON ciaydaii-
HOM BemuuuHbI X, 3Has, 4To M(X)=3; D(X) =16.

1 7(x—3)12
OtBeT: f(X)=——=e 3

NPy

3amaua 147.
CrnydaitHasg BenuurHa X paclpeieieHa M0 HOpMalbHOMY 3aKOHY C MapaMeTpamMu
a= 5 no =2.0npeaenuTs BEpOATHOCTh TOTO, YTO CIIy4YaliHasi BEJIMUMHA OKAKETCS B
unrepBaie (1; 10).

Otser: 0,971.
3anaua 148.
CrydaitHasg BenM4MHA X pacIpeereHa 0 HOPpMAJIbHOMY 3aKOHY C IapaMeTpaMu
a= 3 uo =0,5. Onpenenuth BEPOATHOCTh TOTO, UTO €€ 3HAYC€HUS OYAYT OTKJIOHSATh-
Cs OT a 1o a0COJIFOTHOM BEIWYMHE MEHbIIEC yeM Ha 1,3.

OtBer: 0,768.
3amaual49.
CpenHee KBaJpaTUYECKOE OTKIIOHEHHE CIIy4allHOM BEJMYUHBI, paclpeeEHHON
110 HOPMAJIbLHOMY 3aKOHYy, paBHO 2, MaTeMaTudyeckoe oxujaanue a=15. Halitu, B
KaKUX FPaHUlax CIEAYeT OKUJAaTh 3HAYCHUE CIIyYallHON BEJIIMUUHBI, IPU YCIOBUH,
YTO BEPOSITHOCTh HEBBIXO/1A 3a ATU TPAHUIIBI JIOJKHA OBITH paBHOM
0,95.

OtseT: X€(11,08; 18,92).

VIl. PABHOMEPHOE U IIOKA3ATE/JIBHOE
PACIIPEJIEJIEHUA H ® YHKIITUA HA/[E’ZKHOCTH.



Pagnomepnbim HA3bIBAIOT PACIIPENEIICHUE BEPOSITHOCTEN HENTPEPBIBHOM CITydani-
HOW BENMYMHBI X, /Ul KOTOporo nuddepenuanbias GyHKIusA

1
f(x): PPy Xe[a,b].

, X &[a,b]

o

b-a)®
12

Iokazamenvnvim (3KCIOHEHITMATBHBIM) HA3bIBAIOT PACIIPEICIICHUE BEPOSTHOCTEN
HEeTMPEPBIBHOM CIydyaiHOM BEIMYHMHBI X, ONUChIBaeTCs quddepeHmanbHon QyHK-

a+b
Marematnueckoe oxuganue M(X) = 0 nucnepcust D(X) =

i £(x) 0,x<0;
e f(x) =
re ™™ x>0,
rae A - IIOCTOSHHAs IIOJIOKHMTEIbHAs BEIWYMHA W CIELOBATENBHO,
0, x<0; ) A b
F(x) = ,apuuém P(a<x<b)=e"™ —e™".

1-e™ x>0

MaremaTuueckoe oxuaanne M(X) = 1/, qucnepens D(X) = 1/A2,
JlnurenbHOCTh 0€30TKa3HOM paboTh! t HeKoToporo anemenTa t,= 0 xapak-

TEPU3YETCSl UHTErPaIbHON PYHKIIMEH pacTpeIeIeH s, ONIPEACIISIONICH BEPOAT-
HOCTh OTKa3a 3JIEMEHTA 3a Bpems L

F(t)=P(T<t)=1-e™,
rjae T — JIUTeNbHOCTh BpEMEHH 0€30TKa3HOM paboThl; A >0 - HHTEHCHBHOCTH
OTKa30B.

®dynkIMel HaaéKHOCTH Ha3bIBAIOT PyHKIUIO R(t), ompenenstoniyro Bepo-
ATHOCTh 0€30TKa3HOM pabOTHI AieMeHTa 3a Bpems t:
R(t)=e™.
3anamue 11
IIpumep:
lena nmenmenms mkansl amnepmerpa pasHa 0,1 A. Ilokazanus ammepmerpa
OKPYIJISIFOTCS 10 OJIMKauiero 1enoro aeiaeHus. HailTu BepossTHOCTH TOTO, UTO
npu oTcuete OyAeT caenana ommubka, mpesbimaromas 0,02 A.
Pewenue:
Omunbka OKpyrJIeHUs - ciy4daiiHas BeluunHa X, KOTOpas pachpejesieHa paBHO-
MEPHO B MHTEPBAJIC MEX]y ABYMsI COCEIHUMU JieiaeHusIMU. [1oTHOCTh BEeposTHO-
CTH MO>KHO 3aIlicaTh B BUJE:

1
_—, 0,01 10, , 01

f(x)=401-0 xel ],I/IJII/I f(X)z{OO Xe[[(c))%l]] :
0,  xe[0,01] o XERS

Ommbka orcuera mpeBbicuT 0,02, ecnm Oyzaer 3akmouena B mHTEepBasie (0,02;

0,08).



X2
Haiinem BeposiTHOCTH ommOKH 1o gopmyne P(xi; xo) = I f(x)dx:
X
0,08 1
P(0,02;0,08) = [10dx=0,6.

0,02

3amauga 150.
ABTOOYCHI HEKOTOPOT'O0 MapiipyTa HAYT CTpOro mo pacnucanuio. IHTEpBan 1BU-
»)keHus1 SMUH. HaliTu BEpOSITHOCTh TOTO, UTO MACCaXUpP, MOJOMICANINI K OCTAaHOB-
Ke, OyZIeT OKHMIaTh OUepeIHON aBTOOyC MeHee 3MHUH.

Ortser: 0,6.
3amaua 151.
MuHyTHas CTpesKa MEKTPUICCKUX YacOB MEPEMEIIAeTCsI CKAYKO0Opa3HO B KOHIIE
KaXJ0M MUHYTHI. HaliTh BEpOSITHOCTH TOTO, YTO B JAHHOE MTHOBEHHE Yachl TOKA-
XKYT BpeMsl, KOTOPOE OTJIMYAETCA OT HCTHHHOTO He OoJiee yem Ha 20c.

Ortser: -2/3.
3amaua 152.
3akOH paBHOMEPHOIO pacmpeaeneHus 3afgaH auddepeHmanbHol  GyHKIen

f(x) =bL B uHTepBajie (a;b). Bue storo mutepnana f(X)=0. Haiitu uHTEerpainh-
-a

Hyto QpyHkImo F(X).

0o , X< a;
Otser: F(x)=42—2, a<x<b;

b-a

1 X >b;

3agauva 153.
Haittn maTtemaTnyeckoe OXHWJIAHUE CIIyYalhHOW BEJIMYMHBI X, pacHpeiciaEHHOU
paBHOMEPHO B UHTEpBaie (2;8).

Otser: 5.
3amaua 154.
Haittu nucnepcuro U cpegHee KBaapaTUueCKOe OTKJIOHEHHUE CIyYalHOW BEITMYUHBI
X, pacnipeien€HHON paBHOMEPHO B MHTEepBaje (a;b).

D(x):M;
OrtBer: 12
b-a
oiX)= 23

3amaua 155.



HenpeppiBHas cinyyaliHas BeMUrHA X pacipeereHa o MoKa3aTeIbHOMY 3aKOHY,
3aITaHHOMY nuddepeHnnaIbHON dbyHKIHEH

f(x) =0.004e%mpu x>0 wu f(X) =0 npu X<0. HaiiTH BEPOATHOCTH TOTO,

YTO B pe3yJibTaTe UCTbITaHUs X MonaaaeT B untepnai (1;2).
Ortset: 0,038
3amaua 156.
HenpepsiBHas cnydaiiHas BenuunHa X paclpeiesieHa 1Mo NoKa3aTeibHOMY 3aKOHY,
3aJJaHHOMY WHTETpaIbHON (yHKIMEeH F(x)=1-e**mupu x>0 u F(X)=0 mpu x<O0.
Haiit BEpOSATHOCTH TOTO, YTO B PE3YJbTATE UCHBITAHUA X IIONAJAET B UHTEPBAI
(2;5).
OtBeT: P(2<x<5)=0,252.
3amaua 157.
Haiitn MaTeMaTH4eCcKOE OKHIAHUE TTOKA3aTEIbHOTO PACIPEACIICHUS, 3aIaHHOTO
UHTETPAIBHON QyHKIHEH F(X)=1-e " (x>0).
OtBet: M(x)=10.
3agauda 158.
Haiitn nucnepcuio m cpegHee KBagpaTUIeCKOe OTKIOHEHUE MTOKA3aTEIbHOIO pac-
npeseneHus, 3aqanHoro auddepenimaibaon GyHkuen f(x) =10e ™% (x > 0).
Otset: D(X)=0,01; o(x) =0.1.
3agauda 159.
JInuTenbHOCTh BpeMEHHM O€30TKa3HOM padOThl 3J€MEHTa MMEET IMOKa3aTeIbHOE
pactipenenenue F(t) =1-e°*. Haiitu BeposiTHOCTB TOTO, uTO 3a Bpems t=100u: a)
AJIEMEHT OTKAXKET; 0) SJIEMEHT HE OTKAXKET.
Ortger: a) F(100)=0,95;
0) R(100)=0,05.
3agaua 160.
HcnbIThIBAIOT TPU 3JIEMEHTA, KOTOPbIe pabOTarOT HE3aBUCUMO OJUH OT JIPYTroTo.
JIIMTenbHOCTh BpeMeHU 0€30TKa3HOM paboThl AJIEMEHTOB paclpesiesieHa Mo Mmoka-
3aTENbHOMY 3aKOHY: JUISl IEPBOTO JJIEMEHTA

-0,2t .

F, =1-e°"; must BTOporo F,(t) =1—e™**; muist TpeTbero sueMenTa F,(t) =1-e°*.

Haiitu BeposiTHOCTH TOTO, 4TO B MHTEpBase BpeMmeHu (0;5)4: a) OTKaXKeT TOJIBKO
OJIMH 3JIEMEHT; 0)0TKaXXyT TOJBHKO JIBa DJIEMEHTA; B) OTKAXKYT BCE TPU IJIEMEHTA.

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

3adanue na oom

3amaua 161.
Haiitu qucnepcuto u cpeHee KBajpaTuueckoe OTKIOHEHUE CIIy4ailHON BEJIMYMHBI
X, pacrpeiesieHHONH paBHOMEpPHO B UHTepBayie(2;8).

Otset: D(X)=3; 0(x)=+/3.
3amaua 162.



PaBHOMEpHO pacmpeneneHHas ciydaiiHas BemuuumHa X 3amaHa aud@epeHimanb-
o o 1
HOM (YHKIHCH f(x):ﬁ B uHTepBane (a-l;a+l). Bue sroro untepsana f(X)=0.

Haiitn MateMaTruyeckoe 0KuIaHuEe U AUCIEPCUro X.
OtBet: M(X)=a (kpuBas pacnpeeseHusi CHMMETpUYHA NPIMOU, X=a);

D(X)=§.

3anmava 163.
Haiitn mMaTtemaTwdeckoe OXKHJaHUE IMOKa3aTEIBbHOTO PACIPEICIICHHS], 3aJaHHOTO
muddepenimanbHon pyHknuei f(x) =5e > (x > 0).

OtBet: M(x)=0,2.

3anava 164.
Haiit aucmiepcuio u cpeaHee KBaapaTHIecKoe OTKIOHCHHE MOKa3aTeIbHOIO pac-
IpeJIeICHHS, 33JAaHHOT0 HHTErpalbHON (QyHKIMEH F(X)=1-e** (x >0).

OtBeT: D(X) =6,25;0(x) = 2,5.
3agauda 165.
[Tpou3BOUTCS UCHBITAHHE TPEX AJIEMEHTOB, paOOTAMOIIUX HE3aBUCHMMO OIHMH OT
apyroro. JIMUTeaTbHOCTh BpEMEHH 0€30TKa3HOM PabOThI AJIEMEHTOB pacipe/ie/icHa
10 TOKa3aTeIbHOMY 3aKOHY: Ul TepBOro sjaementa f (t)=01e™°", mis BTOporo

0,3t

f,(t)=0,2e%, mis TpeThero 3aemMeHta f,(t) =0,3e>*. HaliTu BeposTHOCTH TOTO,

yto B uHTepBasie BpeMmenu (0;10)4: a) oTKaxeT XOTs Obl OJIUH JIEMEHT; 0)OTKaXyT
HE MEHEe JBYX AJIEMEHTOB.

VYkazanue: O6paTHT€ BHHMAHHC HA TO, YTO B I10OKA3aTCIIbHOM PACIIPCACICHUU

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

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