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1 O6uue TpedoBaHus M0 0(POPMIICHHIO M 321MTE KOHTPOJIBLHOI PadoThI

OdopmiieHre KOHTPOJIBHOW  paOOThl  JTOMDKHO OBITH  BBIMOJHEHO IO  €JUHBIM
TpeOOBaHUSAM, OTpPaXEHHBIM B cTaHgapre odopmieHus cryaeHdeckux pador CTO
02069024.101-2015Pabotsl cryneHueckue. OOmue TpeOOBaHUS M TpaBuiIa O(QOPMIICHHUS».
Pexxum goctyma: http://www.osu.ru/docs/official/standart/standafi142015.pdf C ganHbIM
CTaHJAPTOM HEOOXOAMMO TIIATEIEHO 03HAKOMUTHCS MEpe]l Ha4yalloM BBIMOJIHEHUS paOOTHI.

KontponbHas paGoTa BBIMOIHAETCS C HCIOIB30BAHUEM KOMIBIOTEPHOW TexHUKHU. [Ipm
HaMKMCaHUM pUMeHseTcs: TekcToBbIl penakTop Word B Windows. TekcT MOXeT pacronaratbes
TOJIBKO C OJTHOM CTOPOHBI JTUCTOB hopmara A4,

Bri0op BapuaHTa KOHTPOJIBHOW pabOTHI OCYIIECTBIISIETCS MO IMOPSIKOBOMY HOMEpY B
YKypHaJIe WM TI0 MOCJIETHUM I paM 3a4€THON KHUKKH, €CITU UHBIE KPUTEPUH HE YCTAaHOBJICHBI
npernoaaBaTesieM JUCIUTITHHBL.

Ecnu y cTynenTa oTCyTCTBYeT BO3MOKHOCTh BBINOJHEHUS KOHTPOJIBHON paboToil 1oMa,
OH MO’KET BOCHOJIB30BATHCS MOMEIEHUSAMH ISl CAMOCTOSITENIbHOW paboThl 00yUaromuxcsl, 1is
KYpCOBOT'O MPOEKTUPOBAHUS (BBIMOJHEHHUS KypcOBBIX pabor) (aym. Ne 1-318,Ne 2-311,Ne 4-
307) mim KOMITBIOTEPHBIM KJIACCOM SKOHOMHYECKOTo (hakynbrera (aya. 1-119).

BoimonHenue KOHTPOJNBHOM pPaOOTBhl PYKOIMHUCHBIM CIIOCOOOM HEXKENaTeslbHO, HO HE
3arpenaercs.

Teopernueckasi 4acTb KOHTPOJIBHOW pabOTHI MpECTaBIsieT cOO0H MCCIIEI0BATEIbCKYIO
paboTy cTyaeHTa Mo 3aJaHHOMY Bompocy. Teopermueckas 4acTh coctaBisieT 5-10 cTpanun
TeKcTa. 3HAYUTENbHbIE MO O0BEeMYy TaOJMIIBI, CXEMbl, PUCYHKH MOTYT OBITh BBIHECEHBI B
NPUIIOKEHHUs K paboTe.

He paspemaercs ckauuBaTh W KONMHUPOBATh TEKCT W3 Y4YEOHBIX HCTOYHUKOB H
3aKOHOAATENbHBIX (HOPMATHBHBIX JTOKYMEHTOB). TEKCT J0JKEH OBITh MOJHOCTHIO IepepadoTaH.
B cnyuyae ucnonb3oBaHUS HCTOYHUKOB B BHJE LUTAT, ONPEIEICHUN, MOHITHHA JIOJKHBI
0QOPMIISITBCSI ¢ YKa3aHUEM CCBHUIKU Ha MPUMEHSEMBI HCTOYHUK.

HccnenoBanne mnpeamnosiaraeT HalnWCaHUE BHIBOJAOB 10 H3YYEHHIO TEOPETHYECKOIO
BOIIPOCA KOHTPOJIBHOM paboThl, KOTOPBIE KaK UTOT OTOOPAKAIOTCS MOCIIE KaX10To Moipa3zena u
001Iat0TCs B 3aKJIFOYCHUH K padoTe.

BremonxenHas u ohopMIIeHHas! KOHTPOJIbHAS padoTa JOHKHA BKIIIOYATH!

- TUTYJIBHBIN JIUCT, 0OPOPMIICHHBIN 1O CTaHIAPTY,

- cozep)kaHHe, TIe TIOCIEOBAaTEIIbHO OTPAXalOTCs HAMMEHOBAHUS DAa3/eloB U
MOJIpa3/iesioB KOHTPOJIbHONH paboThl ¢ yKa3aHHEM HOMepa CTpPaHHUIlbl, ¢ KOTOPOW HadMHaeTcs
JIaHHBIN MOJPaA3IeII;

- BBEJICHUE;

- TEOPETUYECKYIO YacTh, COCTOSIIYIO M3 OJHOTO BONPOCa, KOTOPBIN pa30OuBaeTcs Ha psia
MOJITYHKTOB;

- OpaKkTUYecKyr (pacueTHyI0) 4YacTh, MNPEIyCMOTPEHHAass KOHKPETHBIM BapUaHTOM
3amanus (BapHaHT 3aJaHusl BHIOMPAETCS 1O HOMEpPY 3a4€THON KHWKKHA WA TOPSAKOBOMY
HOMEpY B JKypHaJe);

- 3aKJIIOYEHUE;

- CIIMCOK UCTIOJIb30BAHHBIX UCTOYHUKOB, B KOTOPOM OTPaXKAIOTCS BCE MPUMEHSIEMbIE TIPH
HAIIMCaHUHM KOHTPOJILHOM pabOThl CTYAEHTOM HMCTOYHUKH, HA KOTOPBIE BCTPEUAIOTCS CCHUIKU B
pabote u o(hopMIIEHHBIE B COOTBETCTBHH CO CTAHIAPTOM MO OPOPMIICHHIO CTYJJCHUECKUX padoT;

- mpuIoKeHHs (TIPU HAJTHYHH).

Cpoku cmayn KOHTPOJIBHOW paboThl Ha Kadeapy yCTaHAaBIMBAIOTCS B COOTBETCTBHU C
YTBEPKJICHHBIM I'pauKOM ydeOHOTO Tporiecca 1Mo Kadeape BEAYIINM MPernoaBaTeseM.

B cooTBercTBMM C BHYTPEHHMMH TpaBWIaMu Kadeapbl, CpPOK [UIsl TMPOBEPKH
KOHTpOJIbHON paboTel — 10 kanmeHgapHBIX AHEHW, BKIIOYas JIEHb PErHCTpali paboThl Ha
Kagenpe.




Hayunblii pykoBOAMTENb KOHTPOJBHOH pabOTHl IOCie €€ MPOBEPKH JeNaeT Ha
TUTYJIBHOM JIUCTE 3aIUCh O JIOMYCKE K 3amuTe. B ciydae BbIABIEHUS HEAOCTAaTKOB, OUIMOOK U
HEJI0UETOB MPEIO0/IaBaTellb YKa3bIBACT UX Ha 0OOPOTHON CTOPOHE TUTYJIBHOTO JIUCTA.

K 3amuTe nomyckaeTcsi KOHTpoJbHas paboTa, BCELENO YAOBIETBOPSIONIas TPEOOBAHUAM
BeITycKaromei kadeapsl u BVY3a, kak mo copepkaHuio, Tak M IO COOTBETCTBHUIO
npuoOpeTaeMbIM KOMIETEHITMAM. PaboTa He TIpoBepsieTcs W BO3BpaIlaeTCcsl Ha 10paboTKy, eciu
TpeOOBaHUs, MO CYTH, M COACPKAaHUIO HE BBIIOJIHEHBI, a TaKXke, eclu odopMmIIeHHEe He
COOTBETCTBYET CTaHAAPTY OPOPMIICHHUS.

K nmare 3amuTbel KOHTPOJIBHOM pPabOTHI, CTYyIEHTY HEOOXOOUMO YCTpaHUTh B HeEH
0003Ha4YeHHbIE MPENOoJaBaTeIeM HEI0YETbl, BHECTH HY)KHbIE [OMOJIHEHHS W TOATOTOBUTH
OTBETHI Ha 3aMevaHus. JlopaboTka OCYIIEeCTBIsETCS HEMOCPEICTBEHHO B KOHTPOJIbHOW paboTte
pydkoil Ha 00OpOTE JUCTOB, 0€3 <«W3BATHUSI» 3aMEYaHHWi mpenojaBarens. [lepenedarsiBaHme
MIOBEPEHHOM pabOoThI HE pa3peraeTcs.

Heb6pexHno odopmieHHas, BBbINOJIHEHHass HE MO CTaHIAPTY WM HE CKpEIUICHHAs
KOHTpOJIbHAsE paboTa K MpoBepke He mpuHuMaercs. [1o pesynpraram mpoBepKH W/WIIU 3alUThI
KOHTPOJIbHOM pabOThI BHICTABIISIETCS OL[EHKA «3auTE€HO» WIIH «HE 3a4TEHO».

Paborta, mo pe3ynpTaraM IpPOBEPKHM KOTOPOW BBICTABICHA OLIEHKA <«HE 3a4TEHO»
BO3BpAIllaeTCsl CTYACHTY Ha JopaboTKy, 10 TOTO MOMEHTA, M0Ka 00yJaroluiics He MPeJOCTaBUT
KOHTPOJIbHYIO paboTy ¢ HCIpaBICHUSIMHU, OH HE MOXET OBbITh JONYIIEH 53K3aMeHa I10
JUCLHUTIINHE.

[Ipy BBINOJHEHWH KOHTPOJBHOM pPaOOThI PEKOMEHIYETCSl TOJb30BATHCS MEPEUHEM
OCHOBHOM M JIONOJIHUTEIBbHOM JUTEPATYPbI, MEPUOJUYECKUMHU U3NaHUAMHU U HHTepHeT-
pecypcamu, yKa3aHHBIMHU B paboueil mporpaMme TUCIUIITHHBL.

2 BapuaHTbl 3aJaHMii JJis1 BBINOJHEHUS] KOHTPOJbHOH paGoThl MO JMCUMILIAHE
«Teopusi BepOATHOCTE 1 MaTeMaTHYeCKAsl CTATHCTHKA»

Bapuanr 1.
1. Ha 10 xapToukax HamucaHbl Bce HaTypajbHble uncina or 1 mo 10. M3 stux 10 kaproyex
cirydaiiHo BeIOMparoT aBe (0e3 Bo3Bparienus). HaliTH BepOSTHOCTH TOTO, YTO Ha KaKIOH U3 HUX
OKa)KyTCsl Yncia MEHbIIHUE 7.
2. HaiiTu BeposSITHOCTh OTKa3a CXEMbl, MpeAnoiarasi, 4ro OTKa3bl OTAEIbHBIX JJIEMEHTOB

HE3aBUCHMBI. BeposTHOCTH 0TKa3a KaXJ10ro s1neMenTa papHa ( = 0,5.

3. CueTuuk perucTpupyeT 4YacTHIbl Tpex Tumos. (O, ,8 , )/ . BeposTHOCTH NOSBIEHUS 3THX

gactuil coorBercTBeHHO paBHbl: 0,2; 0,5; 0,3.YacTuibl KaXA0ro M3 ITHX THUIOB CUETUHK
VIIaBIMBAET C BEPOATHOCTAMH cooTBeTcTBeHHO paBHbiMU: 0,8; 0,2; 0,4.Haiitm BeposiTHOCTH
CIIEYIOIINUX COOBITHHA:

a) A - cuerunk 3apEruCcTPUPYET MOSBUBIIYIOCS YaCTULLY;
0) 3aperucTpupoBaHHas YaCTHUIIA €CTh YaCTUIIA THIIA ,B .



4. Kaxnplii mpuOOp MPOXOAUT JIBa HE3aBUCHMBIX HCIBITAaHUS. BEpOSTHOCTh BBIXO/A U3 CTPOS
TIpY TIEPBOM MCHbITaHUM paBHa [J;, npu BTOpoM - [J,. Mcnbitano HezaBucumo N mpu6opos.
Haiitu BeposiTHOCTB BBIX0/1a U3 CTPOs HE OoJiee 0AHOTO Mprdopa.

a) BBIYHCITHTB 3Ty BeposTHOCTB, ec 1 = 5, P, = 0,2, P, = 0,3.

6) Boruncints Ty ke Bepostroers mpu N =100 P, = 002, P, = 003 o

npuokenHon ¢popmyse [Tyaccona.

5. Nmerorea Tpu makera akuuid. HallTw 3aKoH pacnpeneneHus 4ucia NakeToB, MO KOTOPBIM
BJa/ebIeM OyJeT MOIYy4eH JO0XOJ, €CIM BEPOSITHOCTH IMOJYYECHHUS A0XO0Ja MO KaXKIOMY W3
nakeToB paBHbI cooTBeTcTBeHHO: 0,5; 0,6: 0,7 Halitn matemaruueckoe oxumanue. [loctpouts

Gyukuuio pacupenenenus. Haitu P(X < 2) .

6. JlaHa MI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:

C/V1-x?, xO[-1]]

f =
) 0, x0[-1,1]

Haiitu: a) C , 6) F(X) ,8) M (X) ,T) D(X), U(X) , J1) P(‘X - mx\ < Ux),
€) X4 HWKHIOIO KBapTHIb, ) IIOCTPOUTh Tpapuku (YHKIUM ILIOTHOCTH f (X) U

MHTerpanbHoi (yHKIMK pacipeaencaus - (X) :

7. ABTOMaTH4YECKasl JIMHUS M3TOTABJIMBAET WTOJLYATHIC POJMKUA C AUAMETPOM, OTIMYHBIM OT
HOMUHAJIBHOTO Ha BEIUYUHY X, MOJYUHSIOLIYIOCS HOPMAJIbHOMY 3aKOHY C MaT€MaTHYECKUM
OXXHJIaHUEM M (X) = —0,00EMM . Pomux CUYHUTaeTCA CTaHIAPTHBIM, ecliu

—0,0lMM < X< OMM, B TNPOTHBHOM cllydae — OpakoBaHHBIM. KakuMm 1OJDKHO OBITH

cpeaHee KBaJpaTHnieckoe oTKIoHeHne J (X ) , 9TOOBI Opak He npeBbimmman 1%7?

Bapuanr 2.

1. Or kaxmoil w3 ABYX TpYNI JIOJACH IyTeM 3KepeObeBKHM BBIOUPAIOTCS IO OJTHOMY
npeAcTaBUTENO. B mepBoit rpynmne 5 My>K4uH U 4 JKCHIIUH, BO BTOPOU rpyrie 3 MyX4YUH H 7
JKEHIIUH. HaliTi BEpOSITHOCTB TOTO, UTO MPEACTABUTENH OYIyT pa3HOTo MoJa.
2. B uenw cOpomienbl Tpu 60MOBI ¢ BEpOSITHOCTBIO morananus cootBerctsenno 0,7; 0,4; 0,35.
HaiiT BeposSTHOCTH TOrO, YTO: a) B IEJb MOMANACT TOJbKO OxHAa OoMOa; 0) menb Oyaer
HopakeHa.
3. Jleranu m3roraBiIMBalOTCS Ha ABYX cTaHkax. Ha mepBom cranke miroraBiuBaioT 40% Bcex
neraneit, Ha BTOopoM — 60%. Cpenu nerasneil, W3TOTOBJICHHBIX Ha TEPBOM CTaHKe, Opak
cocraBisier 2%, Ha BTOpoM — 1,5%.CiyuaiinpiM 00pa3oMm B3sfTa OAHA JETalb JUIs KOHTPOJI.
Haiit BeposSITHOCTH CIICTYIOIITNX COOBITHIA:

a) Jleranp OpakoBaHHas.

0) [letanp U3roToBJICHA Ha MEPBOM CTaHKE, €CITM OHA OKa3ajaach OPaKOBaHHOM.
4. BeposSITHOCTh TOSIBIICHUSI OMEUYaTKW Ha cTpaHuile kHuUrH, cojepxkameir 100 crpanun paBHa
0,03.HaiiTi BEpOATHOCTH TOTO, YTO B KHUTE UMEETCS HE 00JIee TBYX OIMEYATOK:

a) [To TouHO¥M OMHOMHUANTBEHOU hopMyIIe.

0) ITo npubnmxennoi popmysie ITyaccona.

B) Bhruuciute abcomoTHy0 A M OTHOCHUTEIBHYIO O IOTPEIIHOCTH MPHOIHKEHHOTO
BBIUMCIICHUS.
5. Tpu omuHaKoBBIX MprOOpa, HE 3aBHCUMO JIPYT OT JAPYyra, HO COBMECTHO HCHBITHIBAIOTCS O
TeX TOp, TTOKa XOTsI OBl OIMH M3 HUX HE JAaCT OTKa3za. BeposSTHOCTh 0TKa3a OAHOro mpudopa mpu
oaHOM ucnbiTanuy pasHa 0,1. Haiitu:



a) 3aKOH pacrpeaeaCHHs CITyYaiiHOW BETMYHHBI X, PaBHO YHCITY UCTIBITAHUH.
0) BeposiTHOCTB TOTO, 4TO OY/JET MPOU3BEIACHO MEHEE TPEX UCIIBITAHUH, P( X < 3) :

B) MaremaTnueckoe oxuaanue c.s. X .
6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOM CITy4allHOW BEJTMYUHBI X:

C/(1+x%), xO|0,+/3

F00= 0, x(0,/3

Haitru: a) C, 6) F(X),8) M (X),r) D(X), g(X),n P(X >M (X)),
e) MG(X) k) IloctpouTh rpaduku GyHKIUU IIIOTHOCTH f (X) Y MHTETpANbHON (QyHKITUH
pacnpenenenus F (X)

7. Kakum nomxHO OBITH CpeqHee KBaJpaTHUeCKoe OTKJIOHeHWe (J, 4YToOBl TONIIUHA

X MeTammueckoro Jmcra, BBIITYCKAEMOT'0 3aBOJIOM, OTJIMYaIachk oT HomuHaa M = 2MM ue
O6osmee yem Ha 5% HOMHMHaia ¢ BeposTHOCTHIO, He MeHbmed 0,99. Ilpenmomaraercs, 4To

clyuaiinas BenmmauHa X pacrpesieeHa HopMaIbHO.

Bapuant 3.
1. Ha 12 kaproykax HamucaHbl Bce HaTypaibHbie uncia oT 1 go 12. M3 atux 12 kaprodex
BBIOMPAIOTCS ClydailHbIM 00pa3zom nBe. HailTu BeposATHOCTH TOTO, YTO HA OJHON OyAET 4HCIO
6ombiie 9, Ha apyroi MeHsbIe 9.
2. PaboTa HEKOTOpPOro YCTpOMCTBA MPEKpaTHIACh M3-3a BBIXOJA U3 CTPOS OJHOTO M3 YETHIPEX
6sokoB. [IpousBoauTcs mocienoBaTelbHas 3aMeHa HayAady B3STOr0 0JI0Ka HOBBIM JI0 T€X IOP,
IIOKa YCTpOMCTBO He HayHeT paboraTh (HOBBIC OJIOKHM HE 3aMEHSIOTCs). KakoBa BEpOSITHOCTS,
YTO MPUJIETCS 3aMEHUTH!
a) OIMH OJIOK; 0) naBa 610Ka; B) ueThIpe OJI0Ka?
3. UsBectHo, uto B cpemHeM 95% BeImyckaeMoOil MPOMYKIMH YIOBIETBOPSET CTaHIAPTY.
VYnpoieHHast cxemMa KOHTPOJIS MPH3HAET MPUTOJHONW MPOIyKIHIo ¢ BepostHocThio 0,96, ecnu
oHa ctaHgapTHas u ¢ BeposTHocThiO 0,06, ecnu oHa HectanmapTHa. HaiiTu BEpOSTHOCTH TOTO,
YTO B34TO€ HayAaudy U3JeiIue IMPOUIET YIPOLICHHBIM KOHTPOJb. HalTu BEpOSTHOCTH TOrO, YTO
B35TO€ M3JeNIe CTaHJapTHOE, €CIM OHO MPONLIO YHNPOUICHHBIH KOHTPOJb. A €ClM Hu3Jenue
JIBAXK/IbI MPOIIJIO YIPOILEHHBIN KOHTPOJIb?

4. BeposiTHOCTh Opaka jAeTanu paBHa [0 = 0,05. Tlocne msrorosnenus nerams OCMaTPUBAETCS

KOHTPOJIEPOM, KOTOpBI ~OOHapyXMBaeT Opak C BEpPOATHOCTBIO [} = 0,95 Haiitu

BEPOSATHOCTH TOT0, uTo U3 100mpoBepeHHBIX eTaliell OpaKOBaHHBIX OCTaHETCs He 0oJiee OAHOIA.
Berauciuth 3Ty BEpOSTHOCTH MO TOYHOM (opmysie beprymm u mo npubimkeHHOW (Gopmyre

[Tyaccona. Haiigure abcomoTHyIO A u OTHOCUTEIBHYIO 0 [IOrPEIIHOCTD BEIYUCICHUS.

5. JIBa opyaus 3aJIIIOM, HO ITPU HE3aBUCUMOM HABOJAKE, CTPEJISIIOT B L1€JIb O EPBOI0 MONaJ aHus
XOTsl OB OTHUM OpyAHreM. BeposTHOCTh momnaganus nepsbiM opyauem pasHa 0,2, sropeim — 0,3.
CocTaBUTh 3aKOH paclpeleseHus] 4Yuciaa MPOU3BEACHHBIX 3aimnoB. HailTu mMaremaTnueckoe
OKUJIaHUE 3TOTO YHUCIIA, & TaK K€ BEPOSITHOCTb TOTO, YTO OyJeT MpOHM3BEACHO Oosee IBYX
3aJIII0B.

6. /laHa IIIOTHOCTH BEPOSATHOCTH f (X) HEIPEPBIBHON CIIy4allHON BEJIUYUHBI X:
C/x, xOl/eg

T2 0 xofsed



Haiitu: a) C, 0) F(X) , B) M (X) ,T) D(X), U(X) , 1) P(X > M (X))
e) MG(X), k) [Toctpouth rpaduku GyHKIHUHA TUIOTHOCTH f (X) Y WHTETpaTbHON (DYHKITUH
pacnpenenenus F (X)

7. Ommbka X H3MEpHTEIBHOrO TPHOOpAa pAacIpefelieHa HOPMATbHO M HE HMEET
cHCTeMaTHIecKuX omubok, T.e. M (X) = 0. Kakum 10/mKHO GbITb CpejHee KBaIPaTHUECKOE

OTKJIOHeHue O (X ), 9TOOBI C BEpOSATHOCTHIO He MeHbmied 0,9 ommOka wu3MepeHHs He
npesbimana 20.mxm 1o MOy 0 ?

Bapuanr 4.

1. Kaxxnprit Omnet u3 25 3K3aMeHalMOHHBIX OUJIETOB CONEPKUT IO 2 BOIPOCA, TPUIEM BOIIPOCHI
He noBTopsitorcs. CTyneHT moaroroBmi 45 BonpocoB. KakoBa BEposSITHOCTH TOTO, YTO B OMIIeTe,
JIOCTABIIEMYCsI CTYJIEHTY, OH 3HA€T TOJIBKO OJIMH U3 JIBYX BOTIPOCOB?

2. Tpu crpenka CTpensioT 1o mend. BeposTHOCTs momaganus B meib it nepBoro 0,75; mus
Broporo 0,9; mis tperrero 0,8. HaiiTi BeposSATHOCTH TOTO, YTO: a) JBa CTPENIKA MONaayT B IEIb,
0) TOJIBKO OJIMH; B) XOTS ObI OJTUH CTPEJIOK MOTMAJIET B IIEITb.

3. Jleranmu mapTuW BBIMYIICHBI JABYMsI 3aBOJIaMH, TPWYEM JI€Tald, BBINMYIICHHBIC IEPBHIM
3aBoJI0M, cocTaBisIIOT 40% mapTuu. BeposTHOCTH BBITYCKA CTAaHAAPTHOW JIETANH ISl TIEPBOTO
3aBona paBHa 0,9, nns Broporo — 0,95.HaiiTi BepoSTHOCTH TOTO, YTO CIyYallHBIM OOpa3zoM
B3sTasl JeTajlb M3 MAPTUH. a) OKAXKETCS CTaHIAPTHOW; 0) M3TOTOBJICHA MEPBBIM 3aBOJIOM, €CIIU
MIPH TIPOBEPKE 0Ka3aj0Ch, YTO OHA HECTAaHIAPTHAS.

4. B cpennem 20% makeToB akIMii Ha ayKIMOHE MPOAAIOTCS MO MEPBOHAYAIBHO 3asBICHHOU
neHe. HaliTu BEpOSATHOCTH TOTO, YTO M3 8 MAaKETOB aKIMi 1O MEePBOHAYAIBHO 3asIBJICHHOM IICHE
OyayT MPOJaHbI: a) HE MeHee TpeX; 0) OT IBYX JI0 YEThIPEX BKIFOUYUTEIBHO.

5. B maptum 6 neraneir BrOoporo copra u 4 mepBoro copra. Haymauy omna 3a apyrou
OTOMpArOTCS JeTalld JI0 TeX MOp, MOKa JeTallb He OKaxeTcs NepBocopTHOW. COCTaBUTH 3aKOH
pacrpeiefieHusl yrcia OTOOpaHHBIX MpHU ATOM Jeraneil. HailTu maTemaTndeckoe OKuIaHUE U
BEPOSATHOCTH TOTO, UTO JIETAlIeil BTOPOTO copTa OyIeT 0TOOpaHO HE MEHEE TPEX.

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HETPEPHIBHOM CITy4allHOW BEJTMYUHBI X:

Ccosx, xU 0,7—7
f(X):< = 2:
o x0/0”

§ L 2—

Haitru: a) C, 6) F(X) ,8) M (X) ,T) D(X), U(X) , 1) P(X >M (X)),

e) MG(X), k) IToctpouth rpaduku QyHKIMH MIOTHOCTH f (X) Y UHTETPAIBHOU (PYHKITUN
pacnpenenenus F (X)

7. JlmameTp neTaneil, HM3rOoTaBIMBACMBIX II€XOM, SBIISICTCA CIyd4alHOW BEITUYHMHOU X ¢
MATEMATHYECKHM OXHIaHHeM ( = 2, paBHBIM HOMHHAIy. KakuM JOMKHO OBITh CpeHee
KBaJIpaTHUECKOe OTKIOHeHHEe J (X ) , 4T00BI ¢ BeposiTHOCTHIO 0,9 0TKIIOHEHHE X or HomMuHAaNA
10 MOJYJII0 HE mpeBbimano 1% HomuHana?



Bapuanrt 5.

1. Ha xHIXHOM TMOJIKE cay4aiiHbIM 00pa3oM paccraBieHbl 4 yueOHuMKa U 3 3ajauyHuka. Haitu
BEPOATHOCTH TOTO, UTO BCE YUEOHUKU OKAXKYTCS CTOALIUMU PSIOM.

2. [IpousBoacTBeHHast (UpMa UMEET TPHU CKJIaaa. BeposTHOCTH TOro, UTO ONpeaesieHHBIN ToBap
COJICPXKUTCSI Ha TEPBOM, BTOPOM, TpeTheM CKiaze coorBercTBeHHO paBHa 0,9; 0,8; 0,7 Haiitu
BEPOSITHOCTh TOTO, YTO TOBAp UMEETCS B HAJIUYMU. a) XOTS Obl HAa OJHOM CKIaje; 0) He MCHee
YeM Ha JIBYX CKJIa/ax.

3. TlpomsBoautcs 4 BhICTpeNa U3 3€HUTHOTO OPYAUS MO CaMoOJIETy. BeposTHOCTH momaaaHus
pu Kax1oM BeicTpene paBHa 0,3. [[1s mopaxkeHust camosieTa JOCTaTOYHO ABYX MOMaJaHuii; mpu
OJIHOM TONAJaHUU CaMOJIET MopaxaeTcsi ¢ BeposTHOocThio 0,6. HaiiT BepoSATHOCTH TOTO, YTO
camoJieT Oy/IeT MOPaKeH.

4. o xanamy cBs3u noceuiaroress N coodmenuit. [Tomexamu kaxmpoe cOOOMEHNE MOXKET OBITh
HCKa)KEHO C BEPOSITHOCThIO [J.

a) Kakum nomkHo ObITh [, 9T0OBI XOTS OBI OJHO COOOIICHHME MOINUI0O HE HMCKAKCHHBIM C
BEpOSITHOCTBIO He MeHbInel 0,99mpu P = 0,32
6) C nomorrsio mpubmKeHHON Gopmyisl [lyaccoHa HailTH BEpOATHOCTh MCKaXKEHUs He OoJjiee
omsoro cooomenns mpu N =10C, p =0,02.

5. B maptuu u3 6 neraneit umeercst 4 crangaptaeix. Haynauy orobpanst 3 geranu. CocraBbTe

3aKOH pacIpelelIeHUs CIydailHOH BEIHMUMHBI X - 4YMCAa CTAaHJAPTHBIX jaeTaneil cpeau
oToOpaHHBIX. HaliuTe MaTeMaTHYECKOE OKUIAHUE U JUCTIEPCHUIO ATOW CITy9ailiHOW BEJTMYUHBI.

6. JlaHa MI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:
C(2x-x?), xO[o]]

H) = 0, x0[0,1]

Haitru: a) C, 6) F(X) ,8) M (X) ,T) D(X), U(X) , 1) P(X >M (X)),

e) MG(X), k) IToctpouth rpaduku QyHKIMH MIOTHOCTH f (X) Y UHTETPAIBHOU (PYHKITUN
pacnpenenenns F (X)

7. Ommbka X m3MepuTenpHOro mpubopa paclpeleiIeHa HOPMaTbHO. CHCTEMATHUECKOM
ommOku npubop He wumeer, T.e. [Ty = O. Cpemnee KkBagpaTHueckoe OTKIOHEHHE

Oy =12 mxm (Muxpomerpos). HaiiTn BepOSTHOCTH TOr0, YTO OUIMOKA H3MEPEHHS 110
MOJyJI0 He TipeBbIcUT 20.mKMm.

Bapuanr 6.

1. Ha xHmXHOH MOJNKe ciaydaiHbIM oOpa3oM pacctaBieHbl 10 TOMOB OZHOTO CIPaBOYHOTO
u3ganua. HaliTu BEposITHOCTB TOTO, YTO BCE YETHBIE TOMA OKAXYTCs CTOSIIIUMU PSIIOM B OJHOM
TpyIIie, a BCE HEYETHBIE — PSIOM B IPYroif rpymrie.

2. BeposATHOCTB TOT0, UTO HY)KHBIM TOBap UMEETCS B IIEPBOM, BTOPOM, TPEThEM HJI YETBEPTOM
marasuHe, paBHa cootBercTBeHHO 0,9; 0,8; 0,6; 0,4HaiiTu BeposSTHOCTH TOTO, YTO HYXHBIN
TOBap MMEETCS: a) He MEHee, YeM B JIByX Mara3uHax; 0) He OoJiee, 4eM B TpeX MarasuHax.

3. Ha cknan mocrynaer nponaykuus tpex (padpuk, npuueMm npoaykius | ¢pabpuku cocraBiser

20%, Il — 46%mwu tpetperi — 34%. M3BecTHO Takke, YTO CPEIHHUMA TPOIEHT HECTAHIAPTHBIX
wanenwii ais | pabpuxu cocraiser 5%, ans Il — 2%, s 11l — 1%. Haiitu BeposTHOCTB TOTO,
YTO Hayjmady B3ATOC W3JC/IMe IPOU3BEICHO Ha TepBOH (abpuke, eCiaM OHO OKa3ajioch
CTaH/IaPTHBIM?

4. BepossiTHOCTH Opaka JAeTalld B MAPTUX U3 N AeTaliel paBHa P.
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1) KakuM TOHKHO OBITH YHCIO M TMPOBEPEHHBIX JeTayell, YTOObI C BEPOSTHOCTHIO HE
menbieit 0,9,mpu P = 0,05, rmonanach XOTsl ObI OJHA OpaKOBaHHAsI I€Talb?

2) Ucnonp3ys acumnrorudeckyro ¢opmyny [lyaccoHa, HaiiTH BEpOSTHOCTH TOTO, YTO B
napTUu He OoJiee ABYX OpakOBaHHBIX JeTajieH, ecimu N = 20(:, p= 0,01.

5. Tpu 0AMHAKOBBIX MPUOOPA UCTIBITHIBAIOTCS OJHOBPEMEHHO, HO HE3aBUCUMO, J0 TEX IMOp, MOKa
XOTss OBl OJMH W3 HHUX HE JacT cOoi. BeposTHOCTH OTKa3a OgHOro mpubopa MpU OJHOM
ucnbitanud paBHa 0,1. HaiiTu: a) 3ak0H pacnpeaencHust CIy9aiHON BETHUNHBI X, paBHOU YHCITY

UCIIBITAHMUI; 0) P(X < 3) | B) M (X) .

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOU CITy4allHOW BEJTMYUHBI X:
—X
Cxe”, x=0

f(x)=
) 0, x<0

Haitru: a) C, 6) F(X),8) M (X),r) D(X), g(X),n P(X >M (X)),
e) MG(X), k) IToctpouts rpaduku QyHKIMH IIOTHOCTH f (X) Y MHTETPAIBHOU (PYHKITUN
pacnpenenenus F (X)

Bapuanr 7.
1. 10rocreit myTeM kepeObEBKHM 3aHMMAIOT MecTa B psaay u3 10 cTynbeB. HAalTH BEPOSTHOCTH
TOTO, YTO JIBA KOHKPETHBIX JUIa A U B HE OKaxKyTCs psSIOM.
2. BepoATHOCTh TOrO, YTO YAaCTHBIA NpPEeANPUHHUMATENb IOJIYYUT CCYIy B IIEPBOM, BTOPOM,
TpeTbeM Oanke, cooTrBercTBeHHO paBHa 0,4, 0,5, 0,6.IlpennpuHumarens MOCieA0BATEIBHO
oOparaeTcsi BO Bce OaHKHM, HaUMHAs ¢ mepBoro. B cienyronuii 6aHK OH oOparaercs JIMIIb B
CIy4ae OTKa3a B MpeablaynieM OaHke. HailTm BeposSTHOCTH TOTrO, YTO MPEANPUHUMATEIND
MOJIYYUT CCYAY.
3. . BeposTHOCTH mONaganusi B MUIICHD JUIS KaXKJOTO U3 4-X CTPEIIKOB COOTBETCTBEHHO PaBHBI
0,7; 0,75; 0,8; 0,9 ayran BEIOpaHHBIN CTPEJIOK JIeTAET OJIMH BBICTPEI 110 MUlieHU. Onpe1ennuTh
BEPOSATHOCTH TOTO, UTO 3TO OBLI TPETUH CTPENIOK, €CIIU eJTh ObliIa TTOpaKeHa.
4. Kaxapii npubop MpOXOJUT JBa HE3aBUCHUMBIX HCIHBITaHUSA. BeposTHOCTH BBIXONA M3 CTPOs

npubopa npu NepBOM UcHbiTaHuM paBHa [J;, mpu BTOpoMm - [J,. Ucmeirano Hesasucumo I
npuOopoB. HaiiTu BeposITHOCTH BBIX0J1a U3 CTPOS HE O0JIee 0JHOTO TTprdopa.

a) Beranciuts sty BepositHocTs ipu N = 5, P, = 0,2, P, = 0,3.

6) Bemmcants oty ke Bepostaoers npu N =100, P, = 002, P, = 003 1o

npubimxenHoi popmyse [lyaccona.

5. I[IpousBoautcs cTpenbOa 1Mo 1meau 10 IepBOro monagaHus, MO0 Mmoka He U3PacXoayeTcsl BECh
OOEKOMIUICKT, COCTOSIIMA U3 4 CHapsnoB. BeposSTHOCTh MoOmagaHus MPHU KaKIOM BBICTpEIS
paBHa 0,4. CocTaBUTh 3aKOH pacIlpeAcliCHUs] CIy4alHOW BEJIWYUHBI X, paBHOW YHCITY

BBIYLIEHHBIX CHAapAI0B. BeruncianTs MaTematndeckoe oxuaanue I, u P(X < mX)

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOM CITy4allHOW BEJTMYUHBI X:
Cx(-x), x0[0]]

9= o x0[0.]

Haiirn: a) C, 6) F(X),B) M (X),F) D(X)1 U(X)'H) P(‘X _rnx‘ <0x)’



€) MOCTPOUTh rpaduKu QYHKIUH TIIOTHOCTH f (X) Y WHTETpabHON (PYHKIIUHM pacipeesieHus
F(x).
7. VI3MepuTeNbHBIH NPHOOP HMMEET CHCTEMAaTHYECKyro omubky [T, = lemu  cpennee

KBaApPaTHYCCKOC OTKJIOHCHHEC = OIMMOKKU HU3MCPCHUA ' cAarojgaracTrcsa, 4YTo
g, =5cm 6 X. T

ciydaitHas Benum4uHa X pacrpeneneHa HopMaibHo. Halitu P(‘ X‘ > 10). Kak u3zmenutcs sra

BEPOSITHOCTb, €CIIM YCTPAHUTh CUCTEMAaTHUECKYIO OIINOKY?

Bapuanr 8.
1. Kaxxnplif U3 ISTH CTYIEHTOB, MOJIb3YIOLUIUXCSI TPAHCIIOPTOM, C PAaBHOI BEPOSATHOCTHIO MOXKET
BBIOpaTh J1000# M3 BUAOB TpaHCHOPTa — aBTOOYC, TpamBaii, Tposieiidyc. HaiiTu BeposTHOCTD
TOT0, YTO TPOE U3 HUX BOCIOJIB3YIOTCS aBTOOYCOM, a OCTalIbHbIE MTOEAYT B TPaMBae.
2. B nenp cOpomieHsl Tpu 60MOBI ¢ BEpOSTHOCTHIO monananusi coorsercreenHo 0,7; 0,4; 0,35.
HaiiT BepOSTHOCTH TOTO, YTO. a) B IEJdb IOMAJeT TOJBKO OJHa Oomba; 0) menp Oymer
Mopa)keHa.
3. Ha ckman mocrynuna npoaykius Tpéx (adpuk. OOBEMBI MPOAYKIIMU TIEPBOM, BTOPOH W
TpeTheil (abpuK OTHOCITCS COOTBETCTBEHHO Kak 2:5:3.M3BecTHO Takke, YTO CPEAHUN MPOLEHT
HECTaHJAPTHBIX W3JICTUN Cpear MPOIYKIMU MepBoil (hadpuku paBeH 3, BTOPOH — 2, TpeThe —
1%. Haiitu BeposSTHOCTH TOTO, YTO HAayAauy B3sATOE M3CIUE MPOU3BEACHO Ha MepBoil (habpuke,
€CJIM OHO 0Ka3aJI0Ch HECTaHAaPTHBIM.
4. BeposTHOCTh TOTO, YTO H3JEIHe, UMeromee Ae(eKT, mporHaeT BXOTHOW KOHTPOJb, paBHA
0,002. Haiitiu BeposSTHOCTH TOro, 4TOo W3 mapTuH, coaepxamieii 500 nedeKkTHBIX H3ACIHA,
BXOJIHOM KOHTPOJIb POMIYT: a) 2 neeKTHBIX U3enus; 0) He 6osee ABYX JCPEKTHBIX U3/ICITUI.
5. /IBa opyaus 3aimoM CTPEJSIOT MO LEIH 10 MEePBOro MomajaHus XOTs Obl OAHUM OpYIUEM.
BepositHocTh momamanus kaxaeiM opyaueMm paBHa 0,6. CocTaBuTh TaONUIly pacmpeeneHHs
CIIy4ailHOM BEIWYMHBI X, PaBHOW YHCIYy TPOU3BEIAEHHBIX 3QJIMOB. BEIYMCINTE MaTeMaTUYECKOE

oxnmanme M, u P(X <m,).

6. JlaHa MI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:

05 x0O[01];
f(x)=1C xU[L4];
0 x0O[04].

Haitru: a) C, 6) F(X),8) M (X),r) D(X), g(X),n P(X >M (X)),

e) MG(X) k) IlocTpouTh rpaduku GyHKIUU IIIOTHOCTH f (X) Y MHTETPANbHON (PyHKITHH
pacnpenenenns F (X)

7. TlpousBoAsTCS NBa HE3aBUCUMBIX HM3MEpPEHHUS MpUOOpPOM 0O€3 CHUCTEMATHYECKUX OITHOOK

(mX = 0) . Cpennss kBagpatnyeckas ommbka nsmepenus 0, = 3. Haifti BepOSTHOCTB TOTO,

YTO OMMUOKA KaKJIOr0 W3MEpPEHHUs M0 MOAYI Oymer MeHbine O - Ilpenmonaraercs, 4ro

omurOKa n3MepeHus X pacrpeenieHa HOpMaibHO.

BapuanT 9.
1. Nmeercs cepust 20 o6pas3uoB ganHoro Buaa npoaykmuu. M3 mux 10 mepBoro copra, 8 —
BTOPOTO 1 2 HeCTaHIapTHHIX. HaliTh BEpOSITHOCTH TOTO, YTO CPEAU MSITH 00pa3IoB, OTOOPaHHBIX
ciydaifHeIM 00pa3zoM, 3 OKaXXyTCsl IEPBOTr0 COpTa U 2 —BTOPOTO.
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2. BeposITHOCTb TOTrO, YTO YaCTHBIMA NpEANPHUHUMATENb IMOJYYUT CCYAy B IIEPBOM, BTOPOM,
TpeTheM OaHke, coorBeTcTBeHHO paBHa 0,4, 0,5, 0,6.IIpennpuHumMarens mociaea0BaTEIBHO
oOparmaercss BO Bce 0aHKH, HaYMHas ¢ mepBoro. B crnexyromuii 6aHK OH oOpariaeTcs JUilb B
cllydyae OTKa3a B mpeablaynieM Oanke. HailTu BeposSTHOCTH TOro, YTO MNpeANpUHUMATEIND
HOJYYHT CCYAY.

3. Cuctema oOHapyKXeHHs camMoJieTa M3-3a HaJU4us MOMEX B 30HE JIEHCTBUS JIOKATOpa MOKET
JlaBaTh JIOKHBIE TOKa3aHWs ¢ BepostHOcThio 0,05, a mpu Hammuuu Lenu B 30HE CHUCTEMa
oOHapyxwuBaeT ee ¢ BeposaTHOCTHIO 0,9. BeposTHOCTh MOSIBIEHUS MPOTUBHHKA B 30HE paBHA
0,25.0onpenenuTsb BEpOATHOCTH JIOKHOU TPEBOTH.

4. ITpu oOcnenoBaHNM YCTaBHBIX (POHIOB OAHKOB YCTAHOBIICHO, UTO ISATast YaCTh OAHKOB UMEIOT
ycraBHblid ¢ony cBeimie 100 muH. py6. Haiitn BepostHocTh TOro, uro cpeau 1800 Gankos
ycraBHblid (ous cBbite 100MmiH. py6.: a) He meree 300;6) or 30010 400 BKIIOYHTETBHO.

5. UcnsiTeiBatorcst 3 mpubopa. BepostHOocTH 6e30TKa3HOI pabOThl MPHUOOPOB COOTBETCTBEHHO
pasasl 0,7; 0,8; 0,9.Ilyctp X — ymcno npuOOpOB, MPOMISAIINX HCIBITAHUS O0€30TKa3HO.
ITocTpouts TaOIHILY paclpeneneHus CIIy4alHOHN BEJIMYHMHBI X. Haiitu

m,, gy, P(X <m,).

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOM CITy4allHOW BEJTMYUHBI X:
C(2x-x?), xO[o]]

Hx) = 0, x0[0,1]

Haitr: a) C, 6) F(X),8) M(X), 1) D(X), g(X), 2 P(X -mJ<0,),

) Xy/4- HWKHIOIO KBapTib, ) IlocTpouTh rpaguku (QyHKIMH ILIOTHOCTH f (X) U
MHTerpanbHoOi (yHKIMK pacipeaencHus - (X) :

7. KakuM 10KHO OBITH CpeiHEe KBaapaTUYecKoe OTKIoOHeHHe O o 9TOOBI MapameTp aeranu X

OTKJIOHSJICSI OT HOMUHAJIA mx = 20 1o abcomoTHOI BenuunHe He 6ojee yeM Ha 1% HoMMHANA

¢ BepositHOocThIO 0,957l Ipenmonaraercs HOpMaIBHBIN 3aKOH PacTIpe/ICICHUSI.

Bapuant 10.
1. B nmapTtuu roTOBOM MPOIYKIUHU, cOCTosIIeH u3 25 neraneit, 5 OpakoBaHHbIX. ONpenenuTh
BEPOSITHOCTh TOTO, YTO MPH CIIy4aliHOM BBIOOpE YETHIpEX JeTalieii: a) BCE OHU OKaXKyTCs
OpakoBaHHBIMHU; 0) OpaKOBaHHBIX U HEOPAKOBAaHHBIX M3/EIUI OKAXKETCS IOPOBHY.
2. BeposITHOCTh TOTO, YTO HYXKHBIH TOBap MMEETCS B OJJHOM M3 JIBYX MarasuHoB, paBHa 0,26.
HaiiTu BeposTHOCTh HaJIM4Ms TOBapa BO BTOPOM Mara3uHe, €CIIU BEPOSTHOCTh HAJIM4Ms TOBapa B
nepBoM marasune pasHa 0,9.
3. PykoBoauTens KOMIIAHWW PEIIMI BOCIOIB30BATHCS YCIyraMd 2 U3 TPeX TPAHCIOPTHBIX
bupM. BeposTHOCTh HE CBOCBPEMEHHOM NTOCTaBKH Tpy3a Jiisa nepBoi ¢upmbl paBHa 0,5, mis
Bropoit — 0,1, st tperbeit — 0,07.HaiiTu BEepOSITHOCTH TOTO, YTO MOCTABJICHHBIN Tpy3 Oyner
JIOCTAaBJICH CBOCBPEMEHHO.
4. BeposTHOCTh TOMAJaHUsl B I€JIb U3 CKOPOCTPEIBHOTO OPYIHS MPHU OTACIHHOM BBICTpEIE
paBaa 0,75. Haiitu BepositHOCTH Toro, 4To npu 300 BHICTpENax YHMCIIO MOMaJaHui OyAeT He
meHee 210,10 He 6onee 230pas.
5. Opyaue cTpenseT mo IeNH 10 IEPBOTO MOMa aHMs WM MoKa HE U3PACXOIyeT BCE CHAPSIbI.
BoekoMIuIekT opyausi COCTaBIseT S CHApsAI0B. BeposATHOCTh MomajaHus C MEPBOTO BHICTpEna
0,4, co Broporo — 0,5, npu Bcex mocnenytoumx — 0,6. CoctaBuTh TaOIUIly pacupeneacHus

CJly4aliHOl BENMYMHBI X — YKCIIa TPOU3BEICHHBIX BhICTpenoB. Halitu M, u P( X< mX) :

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOM CITy4allHOW BEJIMYUHBI X:
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c1-x, x0O[0]]

HX) = 0, x0[0,1]

Haiitu: a) C , 6) F(X) ,8) M (X) ,T) D(X), U(X) , J1) P(X >M (X))
e) MG(X) k) IloctpouTh rpaduku GyHKIUU IIIOTHOCTH f (X) Y MHTETPANbHON (PyHKITMH
pacnpenenenns F (X)

7. Texkymas 1eHa aKIUU WMEET HOPMAIBHBIA 3aKOH paclpeesieHus CO CPEeIHUM
KBaJIpAaTHYECKUM OTKIIOHeHUeM O .= 10 n.e. B Teuenue mocneanero roga 16% pabounx qHeit

ona Obuta 90 m.e. TpeOyercs HaWTH: a) MaTeMaTHYECKOE OXKUAAHUE LEHBI aKIHU, 0) C
HagexHocThio 0,95 ompenennuTh MakCHMajbHOE OTKIOHEHHE (10 MOJYINIO) LEHBI aKIHU OT
cpenHero (IPOrHO3UPYEMOr0) 3HAYCHHUS.

Bapuant 11.

1. B xaxaom u3 5 psagoB cuaeHUi aBToOyca mmeercs mo 4 mecta. ABTOOYC 3amojiHEH BECh
ciyyaiiHeIM 00pa3oMm. HallTu BEpOSTHOCTH TOTO, YTO JBa KOHKPETHBIX MacCcakXupa OKaXKyTCs B
OJIHOM M3 PAJIOB.

2. Ha ATC MoryT mocTymnarb BbI30BBI TPe6X THUIIOB. BeposITHOCTH MOCTYIIEHUS! BBI30BOB 1-TO,
2-ro, 310 Tuna cootrBercTBeHHO paBHbl 0,2; 0,3; 0,5.Iloctymmio Tpu BhIBOBa. Kakoma
BEPOSITHOCTH TOTO, YTO: @) BCE BBI30BHI Pa3HBIX TUIIOB; 0) CPEIM HUX HET BHI30BA 2-TO THUMA?

3. BoeHnnplii kKOpadiib MOXKET TPOUTH BJIOJIH TIPOJIMBA ITMPUHONU 1 KM ¢ MUHHBIM 3arpaxJICHUEM B
1r060M MecTe. BeposTHOCTH ero moapsiBa Ha MUHE B IPaBOM 4acTH 3arpaxaeHus mupuHon 200
M paBHa 0,3,a Ha octanbHON yacTu — 0,8.Haifti BEposSTHOCTH TOTO, UTO KOpabJb 01aronoryqHo
IIPOUJIET IIPOJIUB.

4.B nepsoii naptuu - Iy neraneii. BepostHocts Opaka B 3Toit naptuu - [J;. Bo BTOpoii naptuu

- N, neraneii, BeposatHoCTs Opaka - [, .HaliTu BEPOATHOCTH TOTO, YTO B 0OEHX MAaPTUAX HET

OpaKOBaHHBIX JIETaJICH.
a) Beraucouts Ty BEPOATHOCTH o TOYHOU bopmyne pu

n, =100 n, =200 p, = 001 p, = 0,005

0) BbrauciuTh 3Ty jKe BEpOsSTHOCTS 10 npuOImkeHHo# hopm3yie [Tyaccona.

B) Haittir abcomornyio /A n otHOCHTEMBHYIO o) MOTPEIIHOCTH MPUOIMKEHHOTO BBIYMCIICHUS.

5. Opyaue cTpensieT 1Mo Uenu 10 TepBOTo MOoMagaHusl, HO MPOU3BOIUT He Oosiee 4 BBICTPEIIOB.
BepositHocTs monaganust ¢ nepsoro BeicTpena 0,4, co Broporo — 0,5,mpu Bcex mocineayommx —
0,6. CocraBuTh TaONMIy pacmpeneicHus] CIydailHOW BeMWYMHBI X — 4YKCIa MPOU3BEACHHBIX

BeicTpenos. Haittu M, un P(X < mx)

6. JlaHa MI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:
Cc/a+x)?, x0[o4]

HX) = 0, x0[0,1]

Haitru: a) C,6) F(X),8) M(X),r) D(X), o(X),2 P(X -m|<a,),
€) X/4- HWXHIOWO KBapTuib, ) Iloctpouts rpaguku (yHKIMH ILIOTHOCTH f(X) U

MHTErpaTbHON (GYHKIMK pactipenencHus (X) :
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7. lleHa akuuii, BXOASIIMX B HEKOTOPBIM MakeT, UMEET HOPMAJIbHBII 3aKOH pacHpelesICHUs.
25,14% axumit onenuBarorcs Hwke 100 py6., a 15,87% -Bemme 120 py6. Haiitu cpenHroro
CTOMMOCTb AaKIUi, BXOAALIMX B IAKET, U CpPeIHEe KBaJpAaTUYECKOE OTKIOHEHUE CTOMMOCTHU
AKIUH.

Bapuant 12.
1. Cpeau 20 cTyneHTOB TpyIIBl, U3 KOTOPHIX 12 neByiiek, pa3sirpeiBaeTcst S Omneros. Kakoa
BEPOSITHOCTh TOTO, YTO Cpeau obJaaareneld OUIeTOB OKaXKYTCs 3 FOHOIIIH ?
2. BeposTHOCTh 0€30TKa3HOW pPabOTHI KaXIOrO 3JIEMEHTa B TEUEHHH BpeMeHH 1 paBHa P.
DneMeHTHl pabOTalOT HE3aBUCHMO M BKJIIOYEHBI B LIENb IO MpHUBeIeHHONW cxeme. O003HAUNM

yepes A - coOmITHE, cocTosIiee B Oe30TKa3HOW paboTe 3a BpeMms T snemMeHTa ¢ HOMEPOM

i (I = 1,2,...), a uepes B - coboitre, cocrosimee B G€30TKa3HOM paboTe Bcel IemH.
TpeOyercs:
2.1.Harmcats GpopMyiTy, BEIpaXkaroIyio cobbitue B depes Bce cobbITHs A :

2.2.HaiiTi BeposTHOCTb coObITus B .

2.3.Bpraucnuts P(B) npu PP :%.

(R}

3. B kopoOke 4 HOBBIX U 2 YK€ MCIOJIb30BAaHHBIX TCHHUCHBIX Ms4a. /[yt mepBoit urpsl 0epyT u3
KOpOOKH 2 MAYa, a 3aTeM UX BO3BpAILAIOT B KOPOOKY 1ociie urpsl. HalTu BeposITHOCTH TOTO, UTO
JUTSL BTOPOM UTPBI OyIyT B3STHI 1BA HOBBIX MsAYa.

4. BepoaTHocTh Opaka HpH M3roToBiaeHuM jeranu pasHa [Jy. Ilocne m3roroBnenust aeraib
IPOBEPSIETCSl KOHTPOJIEPOM, KOTOPBIA MOXKET MPOMYCTUTh OpPakOBaHHYIO JI€Tallb B T'OTOBYIO
MPOAYKIHIO C BEPOSITHOCTHIO pz. Nsrorosneno N nmeraneit. HaliTi BepOSTHOCTH TOTO, YTO B

NMapTUU TOTOBOM TMPOAYKIMH He Ooyiiee OJHONW OpakOBaHHOW JeTalnd. BpIYUCIHTH 3Ty
BEPOSITHOCTD!

a) o Tounoii popmyre mpu N =100Q P, = 0], P, = 001;
0) mo npubmxeHHoit hopmye [Tyaccona,

B) BbrHCINTE abcomorHylo [\ ®  OTHOCHTENBHYIO 0 MOTPEIIHOCTH MPUOIHKEHHOTO
BBIYHCIICHHUS.

5. Bribopka u3 mapTuu U3Aenuid sl KOHTPOJISI IPOU3BOIUTCS CIIydalHbIM 00pa3oM J0 MEepBOTO
oOHapyxeHHs Opaka, HO BbIOMpaeTcs He Oonee 5 msnmenuii. BepostHocTh Opaka paBHa O,1.
CocTaBUTh 3aKOH pacIpeAesieHHus] CIydyalHOW BeNMMYMHBl X — 4YHCIIa BBIOPAHHBIX H3ICITHM.

Haittu M, 1 P(X <m,).

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOM CITy4allHOW BEJTMYUHBI X:

1-Cx, x0[0,2]

0921 0 xofo2]
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Haitru: a) C, 6) F(X),8) M (X),r) D(X), g(X),n P(X >M (X)),
e) MG(X) k) IlocTpouTh rpaduku GyHKIUU IIIOTHOCTH f (X) Y MHTETpANbHON (QyHKITUH

pacnpenenenns F (X)

7. Jleranb, M3rOTOBJIEHHAas aBTOMAaTOM, CYHTAaeTcd OpakOBaHHOW, €CIIM OTKJIOHEHHE ee
KOHTPOJIMPYEMOTO pa3mepa X OT HOMHHANA MPEBBIMIAET MO0 MOIYII0 2 €IWHUIBI U3MEPEHUSI.
[Ipennonaraercs, 4to ciydaiiHas BenuuuMHa X pacnpenelieHa HOPMAJIbHO € TapaMeTpaMu

m = 0,0 X — 0,7 . CxonbKO IPOLEHTOB GPAKOBAHHBIX [eTalleil BbIIYCKAET aBTOMAT?

Bapuant 13.
1. B maptuu u3 25u3nenuii conepxkurcs 15uznenuii nepsoro copra u 10 —BToporo.
CrnyqaitHeIM 00pa3oMm BeiOUpatoTcst 3 uzaenus. HallTu BeposSTHOCTh TOTO, YTO CPEAM HUX XOTSI
ObI OZJHO — IIEPBOTO COpTA.
2. BeposTtHOCTh 0€30TKa3HOW padOTHl KaKJIOTO dJEMEHTa B TEUCHHMHM BpeMeHH T paBHa P.
DOneMeHThl paboTal0T HE3aBHCHMO M BKJIIOYCHBI B IIETh IO MpUBEAeHHOU cxeme. O003HauuM

yepes A - coObITHE, cocTodlee B Oe30TKa3HOM pabore 3a Bpemst T sneMeHTa ¢ HOMEPOM

i (I = 1,2,...), a uepes B - cobpitne, cocTosimee B G€30TKa3HOM paboTe Bcel IemH.
TpeOyercs:
2.1.Harmcats GpopMyiTy, BEIpaXkaroIyio cobbitue B depes Bce cobbITHs A :

2.2.HaiiTi BeposTHOCTb coObITus B .

2.3.Bpraucnuts P(B) npu PP :%.

4 5

3. CeMb CTYACHTOB, MOJIy4YUB OUJIETHI, TOTOBITCS K OTBETY. 3HAHUE OWIIETOB TAPAHTUPYET CAATY
9Kk3aMeHa c BeposaTHocThIO 0,9, a He3Hanue — ¢ BeposTHOCThIO 0,2. KakoBa BEpOsSTHOCTH TOTO,
YTO BBI3BAHHBIA HayJaudy CTYACHT CHIAcT dK3aMmeH, eciau VBaHoB 3Haer 20 6mieroB u3 30,
[TerpoB —umib 15,a ocTaiabHbIC CTYACHTHI 3HAIOT BCE OUIIETHI?

4. CKoNbKO pa3 Haa0 MOJOPOCHTh CHMMETPHUYHYIO MOHETY, 4TOObl ¢ BepostHOcThio 0,9

m
OTHOCHTEJIbHAS YaCTOTa — TMOsABJICHHS repOa oriauvanack ot 0,5He 6onee uem Ha 0,017

n

5. B maptum u3 5 uzgenuit 2 HecranmaptHeix. CiydailHpIM 00pa3oM OTOOpaHbl 3 H3JENIHA.
HaiiTn 3akoH pacrnpeneneHusi CiydyalHOW BeIW4YMHbl X — 4YHClIa CTaHJAPTHBIX HW3JEIUid B

oT0OpaHHoM Tpoiike. Beruucouts M, , T, P(X < mx)
6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOU CITy4allHOW BEJTMYUHBI X:

(x+1)/2, x0O[-10];
f(x)=:(C-x)/(2C), xU[0,C];
0, xd[-1,C].

Hait: a) C,6) F(X),5) M (X), 1) D(X), a(X),n P(X -m|<a,),
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e) X4 HWKHIOIO KBapTHIb, 3K) IIOCTPOUTh Tpapuku (GYHKIUM ILIOTHOCTH f(X) U

MHTerpanbHoOi (yHKIMK pacipeaencaus - (X) :

7. Jleranb, H3rOTOBJIICHHAS aBTOMATOM, CYHTACTCd TOJHOM, €Ciaud OTKIoOHeHHEe X ee
KOHTPOJIMPYEMOT'0 pa3Mepa OT HOMHHAJIa HE MPEBBIMIaeT mo MoAyao 5 mM. [Ipenmomaraercs,

4TO CllydaiiHas BeIMYMHa X pacnpesielieHa HOpMalbHO ¢ mapamerpamu M, = 0,0 X — 3 mm.

CKOJIBKO MPOLCHTOB I'OAHBIX z[eTaneﬁ HM3rOTaBJIMBAET aBTOMAT?

Bapuant 14.
1. TIaTh pakeTHBIX YCTAaHOBOK MPOU3BOIAT 3l MO 8 BO3AyImIHBIM IenmsMm. Kaxmas u3 HuX
BHIOMpAET IeNb HE3aBUCHMO OT APYruX. HalTH BeposSTHOCTH TOTO, YTO BBICTPENBI OYyIyT
IMPOU3BCACHBI 11O PA3HLIM LICIISIM.
2. BeposTtHOCTh 0€30TKa3HOW pabOTHl KaKJIOTO dJEMEHTa B TCUCHHMHM BpeMeHH T paBHa P.
DneMeHTHl paboTaloT HE3aBUCHUMO U BKIIIOUEHBI B ILIEb IO MpUBEACHHOU cxeme. O003HaYMM

yepes A - coObITHE, cocTodlee B Oe30TKa3HOM pabore 3a Bpemst T sneMeHTa ¢ HOMEPOM

i (I = 1,2,...), a uepes B - cobpitne, cocTosimee B G€30TKa3HOM paboTe Bcel IemH.
TpeOyercs:
2.1.Harmcats GpopMyiTy, BEIpaXkaroIyio cobbitue B depes Bce cobbITHs A :

2.2.HaiiTi BeposTHOCTb coObITus B .

2.3.Bpraucnuts P(B) npu PP :%.

[

4 5 ]

3. B nepBoit ypue 12 mapoB, u3 Hux 8 Oenbix; Bo Bropoil — 10 mapoB, u3 Hux 6 Genbix. M3
NEepBOl BO BTOPYIO MEPENOXKWIM 2 IIapa, a 3aTeM M3 Hee BbIHYIM oauH map. Haiitu
BEPOSITHOCTh, UTO OH Oenbiii. KakoBa BEpOATHOCTb, YTO BBIHYTHIM OEINBIN IMap MpUHAIICKAI
nepBoii ypue?

4. BepoaTHOCTh mMOpakeHWs Ieau mnpu oxHoMm BeicTpene paBHa 0,4. Ilpoumssempeno 600
BBICTpEIIOB. Halitu:

a) TPaHMIIBI, B KOTOPBIX ¢ BeposTHOCTHIO 0,99480ymeT 3aK/IF04eHO0 YKCII0 TOMa aHui B 1IEb,

0) 4MCIIO BBICTPEJIOB, KOTOPBIE HAJI0 MPOM3BECTH IO MHIICHHU, YTOOBI ¢ BeposiTHOCcThIO 0,9948
OKUJAaTh, YTO OTKJIOHEHHWE OTHOCUTENIbHON 4acTOThI OT BEPOSITHOCTH MOMaJaHUs MPU OAHOM
BICTpesie OyaeT MeHbIe o moaysio 0,05.

5. BepostHOCTh TIOmaganus B 1eNIb IpH TIepBOM BbeicTpenie paBHa 0,6, mpu BTopom — 0,7, mpu
tpetbeM — 0,8. Ctpenbba BenmeTcss 1O NEpBOro MOMajaHMs, HO JenaeTcs He Oosee Tpex
BBICTPEJIOB. 3amucaTh Pl pacrpeneeHusl CIydyalHOW BeTWYuMHbl X — 4yuciaa MPOU3BEIACHHBIX

BeIcTpenoB. Haiitu M, , T, .

6. JlaHa MJI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:
C@-|x), xO[0]]
0, x0[0,1]

F(x) =
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Haitru: a) C, 6) F(X) ,8) M (X) ,T) D(X), U(X) , 1) P(X >M (X)),

e) MG(X), k) IToctpouth rpaduku QyHKIMH MIOTHOCTH f (X) Y UHTETPAIBHOU (PYHKITUN
pacnpenenenus F (X)

7. HomuHanbHOE 3HAYEHHME CONMPOTUBIEHUA pe3ucropa pasno M, = 100xkOm . Cpennee

KBaJIpaTHYECKOE OTKJIOHEHHE paBHO O, = 8xOM . Kaxoii mpoIeHT 0T 0GIIEro KOIMYecTBa

PE3UCTOPOB IPH MAacCOBOM NPOM3BOACTBE HMEET CONPOTHBICHHE X, OTIMYAIOMmee OT
HOMUHAJIBHOTO 1O Moxayiato He Oonee 10% wnommnuana. Ilpeamonaraercs, 4To ciay4aiHas
BeJIMUMHA X UMEET HOPMAJIbHBIN 3aKOH pacpe/IeIICHHUS.

Bapuant 15.
1. 13 30 crynenrtoB 5 kypca gusmara s Mponu3BOACTBEHHON MPaKTUKK npencTaBieHo 10 mect
B HoBotpowuiike, 8 - B 'ae, ocrambubie B Opcke. KakoBa BEpOSITHOCTD, UTO TPU OMPEICICHHBIX
CTYJCHTA MONaAyT Ha MPAKTUKY B OJJUH TOPOA?
2. barapess u3 Tpex Opyauid TMpoW3Bena 3allll, IPUYEeM JBa CHapsaa Momaid B 1eib. Haltu
BEPOSATHOCTH TOTO, YTO TPEThE OPYUE MOMAN0, €CIU BEPOSITHOCTH MOMaJaHus B neinb 1-m, 2-M,
3-M opyausiMu cooTBeTcTBeHHO paBubl 0,5; 0,3; 0,4.
3. PykoBouTeNbh KOMITAHUU PEIIHI BOCIIONH30BATHCS YCIYTaMHU OJHOM M3 TPEX TPAHCIIOPTHBIX
¢dbupM. BeposTHOCTH HECBOEBPEMEHHOW JTOCTaBKH Tpy3a JIsl MEPBOM, BTOPOM M TPEThel (upm
pasubl cootBeTcTBeHHO 0,05; 0,11 0,07.ComnoctaBuB 3TH JaHHBIE C JAaHHBIMH O OE€30MIaCHOCTH
rpy30IepeBO30K, PYKOBOAMUTEIh NPHUIIEN] K BBIBOAY O PaBHO 3HAYMMOCTH BbIOOpa ¢upm, u
pemmin caenath ero mo >kpebuto. HaiiTu BepoOSTHOCTH TOTO, YTO OTHpPABIEHHBIA Tpy3 Oyaer
JIOCTaBJIEH CBOEBPEMEHHO.
4. B cuctemy MaccoBOr0O OOCITYXHBaHHUS HE3aBHCHMO IPYT OT ApPyra oOpaiiaroTcs KIUEHTHI
JIBYX BHUJIOB. OOBIYHBIE U C IPUOPUTETOM B OOCTYKUBAHUU. BEpOATHOCTH MOCTYIIJICHUS KJIUEHTA
¢ mpuoputeroM paBHa [J. Haiitu BeposTHOCTh Toro, uro u3 [l KiIMeHTOB, MOCTYNHMBLIMX B

CUCTEMY, KJIMEHTOB C IIPUOPUTETOM OyIeT He OoJiee NByX Pn (m < 2) :
a) Berauciuth Pn (m < 2) npu N = 10, p= 0,2

0) Boruncanuts Pn(mS 2) C TmoMomplo TpuOMmKeHHoH ¢opmynsl Ilyaccona mpu
n=10C, p=0,02.

5. B JK3aMEHAllMOHHOM OuiieTe Tpu 3anaud. BeposTHOCTh MPaBHIBHOTO PEIICHUsS IMepBOM
3amaun paBHa 0,9, Bropoir — 0,8, tperberi — 0,7. CocTaBuUTh 3aKOH pachpeaesieHUus 4Yuciia

HpaBI/IJII:HO peH_IeHHBIX 3a1a4 B 61/I.H€Te, BBIYUCIIUTHE MATEMATHUCCKOC OXHUIAHUC U ;[chepcmo
JTAaHHOM CITy4allHOW BEJIMYUHBI.

6. /laHa MI0THOCTH BEPOSTHOCTH f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:

C, xU[oaf;
f(x)=:C(2-x), xU[L2];
0, x1[0,2].

Haiiru: a) C,6) F(X),8) M(X),r) D(X), o(X),2 P(X -m|<a,),
€) X{/4 - HWKHIOK KBapTHJb, *) IIOCTPOMTh Ipa@HKd (QYHKIMM ILUIOTHOCTH f(X) U

MHTErpaTbHON (GYHKIMK pacnpenencHus (X) :
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7. W3mepuTenbHBIA TpUOOp HMMEET CHCTEMaTUYecKylo ommobky [Ty = 1mm. Cpennee
KBaJIpaTHIECKOE OTKIOHEHHE OMOKY u3Mepenns X paBHo Oy = 2mM. IIpeanomnaras, uro X

— cllydaiiHasl BeJIMUMHA, pacipe/ielieHHas HOpMaibHO, HAaUTH BEPOSITHOCTh Pq X‘ <Oy )

Bapuant 16.
1. 12 npeameToB MPOM3BOJIBHO PACcCTABISIOT IO TpeM KoMHaTraM. KakoBa BEepOSTHOCTH, UTO B
MIEepPBOIl KOMHATE OKa)XeTcs 2 MpeMeTa, BO BTOPOil — 3,B TpeTbei — 77
2. barapes U3 Tpex opyAMil NpouW3BeNa 3aill, NMPUYEM JBa CHapsjAa Momnaau B 1eib. Haltu
BEPOATHOCTH TOTO, UTO BTOPOE OpYy/K€ MOMaio, €Cu BEPOATHOCTH MOMagaHus B 1esb 1-M, 2-M,
3-M opynusmu cootBercTBeHHO paBHbl 0,5; 0,3; 0,4.
3. [nanupyercst pakeTHBIN 3T U3 4-X OpYAHH IO e MPOTUBHUKA. BeposTHOCTh momnagaHus
KXol pakeroil B nenb paBHa 0,4. BeposTHOCTH MOpakeHUs LETW TPHU TOMAJaHWH OTHOM,
IBYX, TpeX, YeThipex paker cooTBercTBeHHO paBHa 0,3: 0,4; 0,5; 0,6Haiitu BeposTHOCTH
MOpaXCHHsI 1[eTU TMPOTHBHHWKA. B pesynbrare 3anma menb ObUla yHHYTOXKEHa. KakoBa
BEPOATHOCTDH MOMAJAaHUS TPEX PAKET?
4. B ypHe conmepxkarcs Oenble M 4epHbIe mapbl B oTHomeHuu 4:3. V3 Hee W3BIEKaeTcs OJUH
mrap, GUKCUPYETCsi ero IBET M BO3Bpalaercs ooparHo. Yemy paBHO MHHHMAanbHOE uncio N
U3BJICUCHHUM, TpU KOTOpoM cC BepoaTHOcThi0 00,9545 MOXXHO 0XHIaTh, YTO OTKJIOHEHHE
OTHOCHUTEIJIbHOM 4YacTOTHI MOSIBIEHUS O€lOoro mapa OT BEPOSTHOCTHU €ro IMOSBIEHUS B OAHOM
OTIBITE HE MPEBBIIIALT, 0 MO0, BenuunHbl 0,057
5. Umerores Tpu makera aknwii. HallTh 3akoH pacripesiesieHHs] 4uciia MakKeToB, MO0 KOTOPBIM
OyIeT ToNyuyeH OXOJ, €CIM BEPOATHOCTh MONYUEHHUs M0XOAa MO KaXKIOMY IMaKeTy paBHA
cootBerctBeHHo: 0,5; 0,6; 0,7.HaiiTh maremaTHdeckoe OXXKHIAHWE WM JHUCIIEPCHUI0, a TaKkKe

P(X <m,).

6. Jlana motHocts BepositHoctd 1 (X) HenpepsiBHOI cirydaittoii Bemuauabl X
C \x\+%1 , x0O[-11]

0, x0[- 1,1,
Haiimu: a) C,6) F(X),8) M (X),r) D(X), a(X),n P(X >M (X)),

e) MG(X), k) IToctpouts rpaduku QyHKIMH IIOTHOCTH f (X) W UHTETPAIBHOU (PYHKITUN

f(x) =

pacnpenenenns F (X)
7. HomuHanbHOE 3HAaYCHME JMHEHHOro pasmepa aeramu, X pasHo My = 100mm . Cpennee

KBaJIpaTHYECKOE OTKJIOHEHUE paBHO Ty = O5.mMm . Kakoii npouent ot o6Iiero konuyecTsa
JeTajeid TpU MaccOBOM IIPOM3BOJICTBE COCTABIISAIOT JETalH, IS KOTOPBIX pasmep X
oTknonsercs ot My 1o moayo He Gonbiue, yem Ha 1% Homunana? IIpeanonaraercs, 4ro X —

Clly4aliHas BEJIMYUHA, PACIpeeICHHAs: HOPMAJIBHO.

Bapuanr 17.
1. U3 20 ¢unuanor 6ank 10 sBastoTcs pernoHanbHBIMH. JIJIsT TPOBEPKH CIydyalHBIM 00pa3oM
BbIOpaHbl 5 punmanos. HaifTu BEpOSTHOCTH TOTO, UTO CPEIN HUX OKAXKETCS:
a) He MEHEE TPEX PErHOHAbHBIX;
0) XOTs1 ObI OJTMH PErHMOHAIBHBIN.
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2. barapes U3 Tpex opyAMi NpowW3BeNa 3aill, NMPUYEM JBa CHapsAa Monaau B 1eib. Haitu
BEPOSITHOCTH TOTO, YTO IIEPBOE OPYAME MONANO0, €CIM BEPOSITHOCTH MONaJaHus B Lenb 1-m, 2-M,
3-M opynusmu cootBercTBeHHO paBHbl 0,5; 0,3; 0,4.

3. Ha 3aBojge oauHaKoBble U3JENUS NPOM3BOIAT HA TPEX CTAHKaX; OHU IPOU3BOISAT
coorBercTBeHHO 25, 30m 45% Bceit mponykiuuu. B mpoaykiuu cTaHKOB Opak COCTaBIIseT
cootBeTcTBeHHO 4, 31 2 %. KakoBa BEpOSATHOCTB, YTO CIYYaifHO B3STOE M3CIIME OKa3aJioCh
OpakoBaHHbIM? Ciy4yaifHO B3TO€ U3/IE/IME U3TOTOBJICHO Ha BTOPOM CTaHKE, €CJIM OHO 0Ka3aJoCh
OpaKoBaHHBIM?

4. B HEKOTOpOM CXEME HCIOJIb3YIOTCA N OJHOTHUIIHBIX 3JIEMEHTOB. BepoATHOCTH BbIXOAA M3
CTpOS K&XJI0T0 U3 HUX B TeUeHHE BpeMeHU 7 paBHa P. HallTh BepOSTHOCTH TOTO, 4YTO 3a Bpems 1’
U3 CTpOos BBIAET He Oojiee OJHOTO 3JIeMEHTa. BBUHCIUTH 3Ty BEPOATHOCTh MpHU

n=>50, p= 0,01: a) no rtounoit popmyne Bepuymmm; 6) 1o npubIHKeHHONH (popMmyie

[Tyaccona; B) HaifTh abCONIOTHYIO Awu OTHOCHUTEIIBHYIO o) MOTPELIHOCTH BBIYUCIICHUS.
5. Knuenrel OaHka, He CBs3aHHbBIE JPYr C JAPYrOM HE BO3BPALIAIOT KPEOUTHl B CPOK C
BeposTHOCThIO 0,1. CocTaBuTh 3aKOH paclpenesieHus] Ciay4ailHOW BenWYuMHbBI X — ducia

KpPEJAUTOB, BO3BPAILIEHHBIX B CPOK U3 5 BeIJaHHBIX. HaliTn mx, O, P(X < mx) )

6. /laHa MJI0THOCTH BEPOSTHOCTH f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:

C/(x+1)?°, x=0;

f(x)=
) 0, x<O0.

Haitru: a) C, 6) F(X) ,8) M (X) ,T) D(X), U(X) , 1) P(X >M (X)),

e) MG(X), k) IToctpouth rpaduku QyHKIMH MIOTHOCTH f (X) Y UHTETPAITBHOU (PYHKITUN
pacnpenenenus F (X)

7. WV3mepuTenbHbIi mpubOp MMEET CHCTEMaTHUdecKyro ommoky My = lcem. Cpensee

KBaJIpaTHIECKOE OTKJIOHEHHE OMMOKK u3Mepenus X pasHo Oy = Scm. IIpennomnaras, yto X

— clly4yaliHasl BeJIMYMHA, pacipeesieHHas HOPMaJIbHO, HAUTH BEPOSTHOCTD Pq X‘ > 10). Kak

HU3MCHUTCS 3Ta BEPOATHOCTD, CCJIN JIMKBUAUPOBATE CUCTCMATUYCCKYIO OH_II/I6Ky

BapuanT 18.
1. MoMeHTBI BpeMeHHU Npuxoja 000ux Kopaliel K OHOMY U TOMY K€ IpHUYally HE3aBUCUMBI U
PaBHOBO3MOJKHBI B TEUEHUE JAHHBIX CYTOK. HaliTH BEpOSITHOCTH TOTO, YTO OJTHOMY M3 KOopabieit
IpUIETCsA 0XKUIATh OCBOOOXKIEHUS IpUyaja, eCJIM BpeMsl CTOSIHKU IiepBoro — luac, a BToporo —
2 gaca.
2. Tpu cTpenka AenaroT MO OJHOMY BBICTpeNly B MHILIEHb. BepoATHOCTH momagaHus KakIbIM
coorBercTBeHHO paBHbl 0,6; 0,85; 0,7.KakoBa BepOSTHOCTH MOMAJaHHUS B IIENb. a) TOJBKO
BTOPOTO CTpeIiKa; 6) XOTs ObI OTHOTO CTPEIKa?
3. Ha 3aBojge oAMHAKOBBIE U3JENUS NPOM3BOIAT HAa TPEX CTAaHKAX; OHHU IPOU3BOISAT
cootBercTBeHHO 25, 30m 45% Bceli mpoaykinuu. B mpoaykmuu CTaHKOB Opak COCTaBisET
coorBercTBeHHO 4, 3 u 2 %. KakoBa BEepOSTHOCTb TOTrO, YTO CIy4ailHO B35TOE H3JEIHE
okazayioch roAHbM? CiydallHO B3STO€ W3J€JIMe HU3TOTOBJIEHO Ha IMEPBOM CTaHKE, €CIU OHO
0Ka3aJI0Ch TOHBIM?
4. VluBecTOp BIOXHII NOPOBHY CPE/ICTBA B IATh NPEANPHUIATHN IPU yCIOBUU BO3BpaTa €My 4epes
onpeneneHHbld cpok 125% or BnoXeHHOW CyMMBL. BeposTHOCTH OaHKpOTCTBA KakIOTO
npeanpustus paBHa 0,3. KakoBa BEpOSTHOCTb TOro, 4TO IO MCTEYEHUH CPOKA HHBECTOP
OKa)KeTCsl B yOBITKE?
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5. B cpennem no 10% moroBopoB crtpaxoBas KOMIIAaHUS BBIMJIAYMBAET CTPAXOBBIE CYMMBI B
CBSI3M C HACTYIUIGHHEM CTpaxoBoro ciydas. COCTaBUTh 3aKOH paclpeleNieHHs 4Yucia TaKHuX

JIOTOBOPOB CPEIU Haya4dy BHIOPaHHBIX YeThipeX. Beraucmurs M, , O, , P(X < mx) :

6. JlaHa MI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYUHBI X:
CVx, x0[01]

f¥=1"0 xafod]

Haitru: a) C, 6) F(X),8) M (X),r) D(X), g(X), ) P(‘X - mx\ < UX),

e) X{;4-HWKHIOIO KBapTib, k) IlocTpouTh rpaguku (QyHKIMH IJIOTHOCTH f (X) u
MHTErpanbHol (yHKIMK pacipeaencaus F (X) :

7. W3MepuTenbHbIi TpubOp HMMEET CHCTEMaTHYecKylo ommbOky My = 10cm . Cpennee
KBaJIpaTHIECKOE OTKIOHEHHE OMMOKKM n3Mepenus X pasHo Oy = 50cm. IIpeanonaras, 4to

X — cnydaiiHas BeJIMYMHA, paclpeiesieHHas HOPMAJIbHO, HAUTH BEPOSTHOCTD Pq X‘ < 100).

Kak n3meHuTcst 3Ta BEpOSTHOCTD, €CIIH JIMKBUANPOBATh CUCTEMAaTHUECKYIO OIINOKY.

BapuanT 19.
1. Ha oxpyxHocTH Haymady noctaBieHbl Tpu Touku A, B u C. Haiitu BepoaTHOCTH TOTO, 4TO
tpeyroasHUK ABC — ocTpOyroabHBI.
2. Tpu cTpenka JenaroT MO OJHOMY BBICTPENTY B MHUIIEHb. BEpOSTHOCTH MomanaHus KaxabIM
coorBercTBeHHO paBHbl 0,6; 0,85; 0,7.KakoBa BepOsSTHOCTh MOMAJaHHUS B IIENb. @) TOJBKO
IIEPBOTO CTPEJIKa; 0) XOTs ObI OHOTO CTpeIKa?
3. [Inanupyetcst pakeTHBIN 310 U3 4-X OpyIuil Mo e NPOTUBHUKA. BeposTHOCTH monaganus
KaKJI0M pakeTrod B 1eib paBHa 0,4. BeposSTHOCTh MOpaKeHHS IE€IU MPHU TMOMaJaHUU OIHOM,
IBYX, TpeX, deThipex pakeT cooTBeTcTBeHHO paBHa 0,3: 0,4; 0,5; 0,6Haiitu BeposTHOCTH
NOopakKeHWsI 1LIeTU MpPOTHBHHKA. B pesynbrare 3anma nens Obula yHHUYTOXKeHa. KakoBa
BEPOSATHOCThH MMOMATAHUS JBYX PAKET?
4. JIpa munepa UMEIOT MO 3 MakeTa akuuid. BeposTHOCTH TpoJaku KakKIOTro MakeTa paBHBI
coorBercTBeHHO 0,6 —mms mepBoro mwiepa u 0,7 st Broporo. HaiiTu BeposSITHOCTh TOTO, UTO
TIEPBBIN TUJIEp MPOJACT MAKETOB aKIMK OOJbIIIE, YEM BTOPOH.
5. B maprtuu, conepxameii 20 neraneii, umerorcs 4 ¢ nedexramu. Haynaay B3siu 11st IpOBEPKU
Tpu netanu. [loctpouts psin pacnpeneneHus yncia qeeKTHBIX JeTaliell cpeau OTOOpaHHbIX.

6. JlaHa MI0THOCTH BEPOSTHOCTU f (X) HEIPEPBIBHON CIIy4allHON BEJIUYMHBI X:
—-0,5x .
Cxe , X=20;

f(x)=
) 0, x< 0.

Haitru: a) C, 6) F(X),8) M (X),r) D(X), g(X),n P(X >M (X)),

e) MG(X) k) IlocTpouTh rpaduku GyHKIUHU MIIOTHOCTH f (X) Y MHTETPANbHON (PyHKITUH
pacnpenenenns F (X)

7. KakuM 1OmKHO OBITH CpeliHee KBapaTH4ecKoe OTKIoHeHue J X 1 9TOOBI Mapamerp Aetanu X

OTKJIOHSJICSI OT HOMMHAIa mx =20 no a6comorHoil BenumumHe He Gonee uem Ha 1%

HoMHUHaja ¢ BeposaTHocThio 0,9571Ipennonaraercs, 4yTo ciydaifHas BeIM4rHaA X pacrpeiesieHa
0 HOPMAaJILHOMY 3aKOHY.
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Bapuant 20.
1. Paccrossuue ot myHkTa A 10 nyHkTta B memexom mpoxoaut 3a 20 muHyT, a aBTOOYyC 3a 2
MUHYTBI. HTEepBan nBuxenus aBrodyca — 30munyrt. [lemexos B ciay4aiiHblii MOMEHT BpEMEHU
oTmpaBisiercss U3 MmyHKTa A B mMyHKT B. KakoBa BeposSITHOCTH TOTO, YTO €ro B MYTH JOTOHUT
aBTOOYC?
2. Tpu cTpenka JenaroT MO OJHOMY BBICTPENTY B MHUIIEHb. BEpOSTHOCTH MomanaHus KaxabIM
coorBercTBeHHO paBHbl 0,6; 0,85; 0,7.KakoBa BepOsSTHOCTh MOMAJaHHUS B IIENb. a) TOJBKO
TPETHETO CTPEJIKa; 0) XOTsS OBl OJHOTO CTPEIKa?
3. Undopmanus nepenaercs B Buae curaanos, cocrosmmx u3 0 u 1. CoiicTBa mOMeX TaKOBHI,
YTO UCKaKarTcsa B cpenHeM 5% curHanoB «O» u 3% curnanoB «1». [Ipu uckaxeHUU BMECTO
curnana «O»npuauMaetcs «1»u Hao0opoT. U3BECTHO, YTO B mepeaaBaeMOM COOOIICHUH YHCIIO0
curHaioB «0» u «1» HaxomaTcs B oOTHouieHud 3:2. Haiitm BeposTHOCTH TOTO, YTO. a)
OTIIPaBJICHHBIN CUTHAJ OyJeT MPUHAT Kak «1»;0) ornpasiieH curaan «0»,ecnu npunsata «1».
4. BeposTHOCTB TOTO, YTO JUJIEP, TOPTYIOIINI IICHHBIMHU OyMaramu, IpoaacT ux, pasua 0,7 (s
KaX 10 11eHHOoM Oymaru). CKOJIbKO JIOJKHO OBITh IIEHHBIX OyMar, uToObl ¢ BeposTHOCThI0 0996
MOKHO OBLIO YTBEpPXkAaTh, YTO JOJI MPOJAHHBIX U3 HUX OTKIOHHUTCA OT BepostHocTH 0,7 He
6onee, uem Ha 0,04 (10 abcoOTHON BemuunHe)?
5. BeposaTHOCTh TOrO, 4TO aBTOMAT cpabaThiBaeT MPaBUIBHO MPU OIMYCKAaHWHM MOHETHI, paBHA
0,98.T1ocTtpouts psig pacupeeNieHus C. B. — YUCJA OMYCKaHHUS MOHET B aBTOMAT JI0 TIEPBOTO
MPaBUJIBHOTO cpabaThiBaHUs aBTOMaTa. HailTu BeposiTHOCTH TOTO, UTO Oy/IEeT OMYIIEHO S MOHET.
Peumuts Ty ke 3amady npu YCIOBUH, UTO UMEETCSI BCETO 3 MOHETHI.

6. JlaHa TUIOTHOCTH BEPOSITHOCTH f (X) HEMPEPHIBHOM CITy4allHOW BEJTMYUHBI X:
C/x, x=1
0, x<1.
Haiimu: a) C,6) F(X),8) M (X),r) D(X), a(X),n P(X >M (X)),

e) MG(X), k) IToctpouts rpaduku QyHKIMH IIOTHOCTH f (X) W UHTETPAIBHOU (PYHKITUN

f(x) =

pacnpenenenus F (X)
7. KakuM OHKHO OBITH CpeliHee KBaJpaTHIecKoe OTKIoHeHue J x 1 YTOOBI mapameTp aetand X

OTKJIOHSJICA OT HOMHHAIA mx =10 no a6comoTHON BemuumHe He Oonee uem Ha 1%

HoMuHaua ¢ BepoatHocTrio 0,97[Ipennonaraercs, 4ro ciayvaiiHas BeJIWYrHa X pacrpeeneHa no
HOPMAJIEHOMY 3aKOHY.

3 Kputepuu ouieHKM KOHTPOJIbHOI padoThl MO TUCHMILINHE

- OLIEHKA «3a4TeHO0» BBICTABISIETCA [0 Pe3yibTaTaM 3alllUThl KOHTPOJIBHOM paboTHl,
ecnu paboTa UMeeT BBICOKOE KaueCTBO, B OTBETAX CTYJEHTA COJEPKATCS FIEMEHTHI TBOPUECTBA,
JIENAlOTCSl  TPAMOTHBIE  CaMOCTOSATENbHbIE  BBIBOJBI U OOOOLIEHHS,  IPUBOIUTCS
apryMEHTHPOBAHHBIA KPUTUYECKHH aHAIM3 TEOPETUUECKOH JTUTepaTypbl Ha OCHOBE IIyOOKHX
3HaHUN B 0OJACTH HW3Y4YEHUS 3aKOHOMEPHOCTEH SIBJICHMH M TPOIECCOB, MPOUCXOMSIINX B
NPaKTUYECKOHN AesaTenbHOCTU. [IpOIeHT BHINOIHEHUS! KOHTPOJIBHOM paboThl coctaBui Oonee S0
%);

- OIICHKA «HEe 3a4YTEeHO0» BBICTABISACTCS 10 PE3yJIbTaTaM 3allUThl KOHTPOJIHHON PabOTHl,
eciu paboTa IMOJHOCTBIO HE OTBEYAET TPEOOBAHUSM €€ BBIIOJHEHMS, CTYIEHT HE MOXKET
OTBETUTh HA BOIPOCH IpENojaBaTeNs, He BJaJeeT MaTepuasoM paboTel. B 3Tom ciydae
HAy4YHBId PYKOBOJIUTENb YCTAHABIMBACT JaTy JOMNOJHUTEIBHBIX KOHCYJIBTAlUd M CPOK
MOBTOPHOM 3alIUTBl KOHTPOJBHOH paboOThl ¢ J0pabOTKOM NpPEACTAaBICHHBIX MAaTepHalOB.
[IpotieHT BBIMOTHEHUST KOHTPOJIbHOU paboThl coctaBui MeHee 50 %.
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