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HPEINCJIOBHE

[TocoOue npeaHa3HAUEHO TSl HCTIOJIB30BAHMSI CTYICHTAMHU 3a09HOU (POPMBI
00y4YeHUs IPU CaMOCTOSITEIbHOM MOATOTOBKE K KOMIIBIOTEPHOMY TECTHPOBAHHUIO
o OLHJkz «Teopus BeposiTHOCTEH M MaTeMaTHIeCKasi CTATUCTUKA», BBEICHHOMY
BMECTO CEMECTPOBBIX KOHTPOJIBHBIX pPadoT.

TecToBble 3a1aHNs pa3padOTaHbl B COOTBETCTBUU C TPEOOBAHUSAMU yYEOHBIX
IporpaMM BBICHINX YUEOHBIX 3aBEJACHHIA /IS CTYICHTOB 3KOHOMHUYECKHIX
CIICIIMAJILHOCTEM.

[Ipocrba coobmaTe Ha Kadenpy Boiciieit MaTeMaTuku (aya. 430, yd. kop. 2)
CBeZicHHS (JTydIlle B TUCBMEHHOM BHJIE M MMOAPOOHO) 000 BCEX 3aMEUEHHBIX COOSX

IMporpaMmal, oImnOKax U HETOYHOCTAX B 3aJaHUAX.



CIIEHUDOUKALIUA TECTA 110 PA3JAEJTY

«TEOPUSA BEPOSITHOCTEA U MATEMATHUYECKASI CTATUCTUKA»

Beenenue

Tect no pasgeny «Teopus BEpOATHOCTEM M MaTEMaTUYECKas CTAaTHCTUKA
pa3paboTaH JUisi €ro WCIIOJNB30BAaHUSA TIPU OMEPATUBHOM KOHTPOJIE TEKYyIIEH
YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTECTAllUM CTYJCHTOB C LEJIbI0 OLIEHKH HX
YPOBHS TOATOTOBKY MO TAHHOW TUCIUIUINHE.

VYPOBEHb CIIOKHOCTM 33JaHUM M HUX COAEPKAHUE TMOJTHOCTHIO COOTBETCTBYIOT
TpeOOBAHUSAM TOCYJAPCTBEHHOTO 00PA30BaTEILHOTO CTAaHAAPTA MO0 TEOPUU BEPOSITHOCTEN
Y MAaTEMaTHUYECKOM CTATUCTHUKE JIJIsl SKOHOMUYECKHX crienmanbHocTel BY30B.

Cuctema D2JIGKTPOHHOTO TECTUPOBAHUS TMPEACTABIAET COOOM  IMOCTOSIHHO
MOMOJIHSIEMYIO 0a3y JaHHBIX 3aJlay, CTPYNIUPOBAHHBIX MO KIIOUYEBBIM TEMaM Kypca.
dopmHUpoOBaHUE KOHKPETHOTO TECTa OCYILIECTBIISIETCS MPENOJAaBaTeNeM U
3aKJII0YaeTCsl B BBIOOpPE TE€M, MO KOTOPHIM OYAyT MpeasiaraThbCsi TECTOBBIC 3aJaHUSI.
Cnmcok BOMPOCOB KOHKPETHOTO TecTa (OPMUPYETCS M3 TEpPEedHs BOMPOCOB TIO
naHHOM Teme. M3 mMOMHOrO cmHcka BOIMPOCOB, OTHOCAIIMXCS K BBIOpaHHOM
npernojaBareyieM TeMe, KOHKPETHbIE BOMPOCHI CIy4ailHbIM 00pa3oM BBIOUpAIOTCS
Py KaXJ0W HOBOM TMOMNBITKE CIAaTh TECT, YTO MCKIIOYAET MX IOBTOPEHUE U
nyOIupoBaHKMe IpYyruMH cTyJeHTamu. KojinuecTBOo BONMPOCOB B TECTE 3aBUCHUT OT
CIIEIMAJIBHOCTH M LEJIEW TecTa M MOKET BapbupoBaTbcsa oT 5 no 10. Bpewms
BBITIOJIHEHHUA TecTa — 20 MUHYT.

COOpHUK COJIEPKUT HECKOJIBKO BO3MOXHBIX BapHaHTOB TECTOB MO 8 3aaHUi

B KaXKIO0M, KOTOPBIC B COBOKYITHOCTH OXBATbIBAIOT BCC pa3ACibl Kypca.



1. Pa3gesibl yueOHOW mporpaMmbl, MOAJIeKANIHE TECTUPOBAHUIO

JAucuunimHa: Beiciias MatemaTrka

Pasznen: Teopus BepoATHOCTEW M MaTeMaTHUECKast CTaTUCTHKA.
Taoaunua 1

TEOPHUS BEPOSITHOCTEHA

1. Cnyugaitasie coObiTHs. Oniepaiuu Haj COOBITHIMU.

Knaccuueckoe OIIpCACIICHUC BCPOATHOCTH.

FGOMeTpI/I‘IeCKOC OIpCACIICHNC BCPOATHOCTH.

2

3

4. TeopeMa CJIOKEHUS BEPOSTHOCTE.

5. YcnoBHas BEPOSITHOCTh. TeopeMbl YMHOXKEHHS BEPOSITHOCTEM.
BeposiTHOCTB TOsiBNIEHUSI XOTs ObI OJTHOTO U3 COOBITHI, HE3aBUCUMBIX B

COBOKYITHOCTH

dopMyJIbl OJTHOM BEPOATHOCTH U balieca.

6
7. ®opmyna bepuymm. HauBeposiTHelIee 4uciio HaCTyIUICHUH COOBITHS.
8

®opmyna [lyaccona. JIokanpHas u HHTETpanbHAs TeopeMsl Jlamaca.

9. Juckpetnble cinyuaiinbie Bennuunsl (ICB).

10.Hucnoseie xapakrepuctuku JICB u ux cBoiicTsa.

11.®ynkuus pacnpeaenenus [JCB u e€ rpaduk.

12.0OcHoBHble 3akoHbl pacnpeneneHus JACB (6unomuansHoe, [lyaccona,

IrcOMCTPHUUICCKOC U I‘I/IHCpFCOMCTpI/I‘{CCKOG).

13.HenpepsiBHble cityyalinbie Benuunnbl (HCB).

14.®yHK1Ms pacnpeneneHns U INOTHOCT pacnpenenenns HCB.
Nx rpaduxu.

15.HYucnoseie xapaktepuctuku HCB u ux cBoiicTBa.

16.OcHoBHbIE 3aKk0HbI pacupenenennss HCB (paBHOMepHBIH,

NOKAa3aTeJIbHbIN, HOPMaJIbHBIN).

17.3aK0H OONBIIKUX YHUCEIL.

MATEMATHUYECKAS CTATUCTHUKA

1. BapuanuoHHBIH psiT U €ro XapakTepucTuku. [ paduueckoe

n3o0paxeHue (MOJIUTOH, TUCTOIPpaMMa, KyMYJISIHTA).

Br10opouHbIit METOSI.

HpOBCpKa CTaTUCTUYCCKHX T'HIIOTC3.

KoppensauuonHsliii ananus.

bl Bl ol R

PerpeccrnonHb1li aHanms.




2. Heab Tecra. IloMoub B IMOATOTOBKE M TPOBEPUTH CTENEHb YCBOCHUS
Marepuanga CTyAEHTaMH IO JaHHOM aAucuuiuinHe. CTyJIEeHT JOMyCKaeTcs K chade
AK3aMEHa JIUIIb B ClIydyae MOJIOKUTEIBLHOIO pe3ysibTaTa TecTupoBanus. Pe3ynbraT
Claud TecTa aBTOMATHMYECKH 3aHOCUTCA B 0a3zy naHHbIX. Pacmeudarka pe3ynbTaTtoB
TECTUPOBAHUS TPYIIIbI, OJIyYEeHHAsi HAKaHYHE 9K3aMEHa, BBIIAETCS SK3aMEHATODY.

Kpome Toro, komnproTepHasi CUCTEMa MOXET ObITh UCIIOJIb30BaHA CTYJEHTAMHU
JUISL CaMOMPOBEPKHM 3HAHUM, TEKYIIETO W MPOMEKYTOUYHOIO KOHTPOJS 3HAHUU MO
MPAKTUYECKON YaCTH COOTBETCTBYIOIIMX pa3ziefioB U auddepeHImanuu CTyAeHTOB
M0 YPOBHIO UX MOATOTOBKHU. TeCT Takke MOXKET ObITh UCIOJIb30BAH CTYACHTAMU MIPU
CaMOCTOSITeJIbHOM M3YyUYECHUH MaTepuaa.

3. Tecr cocTaBjeH Ha OCHOBE TOCYJapCTBEHHBIX OOpa30BaTEIbHBIX
CTaHJapTOB MO Kypcy «Teopusi BEpOATHOCTEM M MaTeMaTUYeCKasi CTATUCTUKAY JUIS
SKOHOMMYECKHUX crienuanbHocTel BY30B.

4. Tlepeuenb TeM 3aaaHuii TecTa npuBeAEH Bhile B Tabmume 1. Kaxnapii
c(hOpMHUPOBAHHBI KOHKPETHBIM TPEMOAABATEIeM TECT OXBaThIBAaCT 8§ TeM, U3
KOTOPBIX BBIOUPAIOTCSI KOHKPETHBIC TECTOBBIC 3a1anusl. KomnuecTBo 3amanuii B 0asze
JAHHBIX U HX COJIEpKAHHE B MPOLIECCE AKCIUIyaTallMU IMOCTOSIHHO MOIOJHAETCS U
COBEPIIECHCTBYETCS TOCJIE COOTBETCTBYIOIIETO OOCYXKACHHUS Ha 3acelaHusIX Kadeaphl.

5. YpoBeHb ci0KkHOCTH TecTa. TecTbl mNpenycMaTpuBarOT  3aJaHUS
MPUMEPHO OJMHAKOBOTO YPOBHSI CJIOKHOCTH. B 3THX 3amaHMsIX CTaBUTCS IICJb
IPOBEPUTh 3HAHWE OCHOBHBIX MOHATHA W (GOPMY] IO paszesaM, BHIHOCUMBIM Ha
TECTUPOBAHHUE, a TAKXKE BBISBUTh HABBIKM PEIICHHS CTAaHAAPTHBIX 3a7ad MO ITUM
pazaenaMm. CTpyKTypa Ka)KJIOro TeCTa M IIKaJla OLIEHOK pe3yJIbTaTOB TECTUPOBAHUS
yTBEPXKIAETCS Ha 3aceaHusIX KadeIphl BBICIICH MaTEMaTHKHU.

6. Komnbiorepnasi 000;104ka TecToB ((hopmMa M BUI TECTOBBIX 3aJaHUI Ha
sKkpane, popma BeIOOpa OTBETOB, hopMaT BBOJA U JP.) NEPEUUCICHBI U MOAPOOHO
OMMCaHbI B PYKOBOJCTBE MOJIb30BaTENS.

7. O01mee BpeMsi BbinoJiHeHus: Tecta — 20 MUH.

8. HUcnoas3oBanme Tecra. TecT MOXKET HCIOJB30BaTHCS B IIporecce
MOATOTOBKM YaCTUYHO (MO MojpasjesiaM) M B MOJHOM OOBEME MOCIe 3aBEPIICHUS
M3YUYEHHS Kypca TEOPHUH BEPOSITHOCTEN U MaTEeMaTUYECKOU CTATUCTUKH.

9. PekoMeH1alMU O OlleHKE BHINMOJHEHHS TECTa

[[Ixana oleHOK Pe3yabTAaTOB TECTUPOBAHUS pa3padATHIBAETCA U yTBEPKAAETCS
Ha 3acelaHusIX Kadeapsl BhICIICH MaremMaTUKH. Kaxkaoe MpaBUIIBHO BBITTOJTHEHHOE
TECTOBOE 3a/IaHKe OIleHWBaeTcs | OamioM, HEBBITIOJHEHHOE 3amanue — O OayuioB.
Jlnst ciaun Tecta HEOOXOAMMO OTBETUTh HE MEHEEe, YeM Ha IOJIOBUHY BOIPOCOB (T.e.
HaOpath He Menee 50% ).



10. OcHoBHas TUTEpaTypa
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COAEPKAHUE YYEBHOI'O MATEPHUAJIA
Pazpea I1I. Teopusi BeposiTHOCTEH U MaTeMAaTHYeCKAasA CTATUCTUKA
3.1. OcHOBHbIC IOHATHSA U TEOPEMbI TCOPHH BEPOSATHOCTEH

CrnydaiiHble COOBITHS M ONEepalMyu HaJ HUMHU. Anredpa coObituil. Yactora u
BEposATHOCTh.  Kilaccuueckoe — ompeneneHue  BEepoSTHOCTH.  ['eoMerpuueckue
BEPOSITHOCTH M CTATUCTUYECKAS] BEPOSTHOCTb. T€OpEeMBbI CIOXKEHUS U YMHOKEHHUS
BEPOSITHOCTEH. YcCIOBHAs BEpOATHOCTh. HeszaBucuMocTh coObITUN. DOpMYIIBI
IIOJTHOM BEPOSITHOCTHU U baiieca.

3.2. IloBTOpHBIE HE3ABUCUMbI€ UCTIBITAHUS

[TocnenoBaTENbHOCTh HE3aBUCHUMBIX IOBTOPHBIX HcObITaHUN. Dopmyna
bepuymnmu. Haueposrheiimee uyuciio ycrnexoB B cxeme bepnymu. Teopema
ITyaccona. JlokansHast u mHTErpasiibHas hopmyssl MyaBpa-Jlamaca.

3.3. Cuayuaiinble BeJM4YnHbl. OCHOBHBbIE 3aKOHBI pacnpenesieHust
CJIY4YalHBIX BeJIUYHMH

CayyaiiHble BEIMYMHBI M UX KiIaccH(puKanus. JMCKpeTHble W HempephIBHbIC
BEJIMYUHBI. 3aKOHBI paclpeeeHusl CIIy4yalHbIX BeanduH. OyHKIMS paclpeaesieHUs
CIIy4alHbIX BEJIIMYMH M €€ CcBoWcTBa. [LIOTHOCTH pacnpenencHus HENPEPBIBHOU
CIIy4YallHOW BEJIMYMHBI U €€ CBOWCTBA. MaTeMaTH4eCKOe OKHUJIAHHWE U JTUCIIEPCHS
CIIy4YallHOW BenuuyuHbl. Moga u MennaHa. MOMEHTBI CIIy4YalHOW BEJIWYUHBI.
AcummMmetpus U dkcuecc. QyHKIMU CIIyYalHbIX BETUYUH.

bunomuaneHblil 3akoH pacrnpeneneHus. 3akoH Ilyaccona. ['eomerpuueckoe u
TMIIEPTEOMETPUIECKOE pacrpeneneHus. PaBHOMepHOE pacrpeneneHue.
IToka3zarenbHOe pacnpeneneHue. HopmanbHbld 3aKOoH pacnpeneneHus. PyHKiusd
Jlarmnaca. Pacnipenenennst «xu —kBaapar», CrerogneHnrta n @umepa-CHenekopa.

MHoOromepHsie  Ciy4daiHble BEJIMYMHBI. 3aBUCUMBIE M HE3aBHUCUMBIC
CiTydaliHple BeIMYUHBL. KOoppensinoHHbIi MOMEHT U KO3((OUITUEHT KOPPEIAIUH.

3.4. 3aK0H 0OJBIINX YHCEJT

Hepasenctsa MapkoBa u UeOnimeBa. Teopemsl UeOnimeBa u beprysum.
LlenTpanpHas npeaenpHas Teopema.

3.5. OCHOBBI MATEMATHYECKON CTATHCTHUKH

[Ipeamer  MaTemMaTH4EeCKOM  CTaTUCTUKU. ['eHepanbHas U BbBIOOpOYHAs
COBOKYNHOCTU. BapHalMOHHBIA pSJ W €ro XapakTepucTukh. TodedyHoe U
WHTEPBAJIbHOE OLICHMBAaHUE MapaMeTpOB IeHepalibHOW COBOKYMHOCTH. I[IpenenbHas
olIMOKa U HEOOXOAUMBIA 00bEM BHIOOPKH.

CrartucTyecKkue rurnoTe3bl. Y pOBEeHb 3HAUMMOCTH M MOIIHOCTB Kputepus. [IpoBepka
cratuctThueckux runore3. Kpurepun cornacus [Iupcona u Konmoroposa.

OcHOBHBIE  TIOHSTUS  JUCIEPCUOHHOTO  aHanu3a.  OaHOPAKTOPHBIA U
IBYX(aKTOpHBIN AUCTIEPCUOHHBIN aHAIN3.

Monenn ¥ OCHOBHBIE MOHSTHS KOPPESILIMOHHOIO M PETPECCHOHHOIO AaHAJIM3a.
JIuneliHas KOppENSMOHHAs 3aBUCUMOCTh M JIMHUM perpeccud. [IpoBepka 3HaUMMOCTH
ypaBHEHUS U K03(D(OUIIMEHTOB ypaBHEHUs perpeccud. PanroBast Koppemsius.



IIpumepHbIi epevyeHb BONPOCOB 0 AMCHUIIHHE
“l1z3u=dCc MATEMATUSD”

(3 cemectp)

DneMeHThl KOMOMHATOPUKHU (pa3MelIeHusl, TePECTaHOBKH, COUCTaHU).
Cygaitabie COOBITHS M X KJIacCHU(DHUKAIIHS.

Knaccuueckoe onpeneneHnue BEpoITHOCTH.

CraTucTH4ECKOE ONPEICIICHUE BEPOSTHOCTH. ['eoMeTpruyecKas BEpOSITHOCTD.
HetictBus Hag coobITUsIMU. Jlnarpammbl BeHna.

Teopema ciiokeHus: BEpOSTHOCTEH. BEposSTHOCTH MPOTUBOIOIOKHOTO COOBITHSI.
YcnoBHas BepositHocTh. HezaBucnmble coObiTrst. TeopeMa yMHOKEHHS BEPOSTHOCTEH.

X NN kR =

[lonHas rpymnma TmOMAapHO HECOBMECTHBIX COObITHHM. DopMmyna MOJHON
BeposaTHocTH. Dopmyisl balieca.

9. IloBTOpHBIE HE3aBUCUMBIE HcbITaHusl. Popmyinia bepHyu.
10. HauBeposiTHelee YMCIIO MOSBICHUN COOBITHS.

11. JlokaneHas npenenbHas Teopema Myaspa - Jlamnaca.

12. UurerpanbHas npenenbHas teopema Myaspa — Jlannaca.

13. Peaxue coObiTus. Teopema Ilyaccona.

14. IlonsiTne ciyyallHOM BEIWYMHBI M 3aKOHA €€ pacnpeneneHus. Buuasl
CIIy4alHBIX BEJTUYMH (IMCKPETHBIE, HEMPEPBHIBHBIE).

15. ®yHkuus pacnpeneneHus ciiy4yailHON BEJIMYMHBI U €€ CBOWCTBA.

16. IlonsiTHE NHUCKPETHOM CIy4allHOM BEJIMYMHBI M €€ 3aKOHA PacCIpeiciIeHUs.
MHoroyronsHUK pacnpenenesus. Ilpumepsr.

17. ®yHkuus pacnpeaeieHns JMCKPETHOM Clly4ailHOW BEJIMYMHBI U €€ TpaduK.

18. MaremaTuueckoe OKUJIaHue NTUCKPETHON CIy4allHOW BEJIMUYMHBI, €0 CBOMCTBA
Y TEOMETPUYECKUI CMBICI.

19. lucniepcust NUCKPETHOW Cily4dyallHOM BeNWYMHBI U €€ cBoucTtBa. CpenHee
KBaJIpaTU4YECKOE OTKJIIOHEHHUE.

20. HenpeppiBHast ciydaiiHass BeJWYMHAa M (QYHKOUS €€ pacupeleseHus.
[ImoTHOCTH pactpeeeHust BEpOSITHOCTEN U €€ CBOMCTBA.

21.MareMaTnueckoe 0>KUJIaHUE U IUCIIEPCUS HETIPEPHIBHOM CITyYailHOM BEJIMYHHBI.
22. buHOMHAJIbHBIN 3aKOH PaCIpeesICHUs U €r0 YUCIOBbIE XapaKTePUCTUKH.
23.3akoH IlyaccoHa u ero 4nucioBble XapaKTePUCTHUKHU.

24. I'unepreoMeTpruIeCcKOe paciupeaeieHue.

25. I'eomeTpurueckoe pacrpeiesieHue.

26. PaBHOMEPHBIN 3aKOH PACIPENEICHUS U €r0 YUCIIOBbIE XapaKTEPUCTHKHU.
27.11oka3aTenpHbBIN 3aKOH PACIPEAEIICHUS U €r0 YNCIOBBIE XapAKTEPUCTUKH.

28. HopManibHBIN 3aKOH paclpenesieHus, €ro mapaMeTpbl U UX BEPOSITHOCTHBIN
CMBbICI. BiusiHMe napaMeTpoB paclpeiesieHus: Ha BUI KPUBOW pacpeaeICHHUS.
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29. Boipaxkenue (GyHKUMM paclpeiesieHus HOPMaJbHOW BEIWYUHBI 4epe3
¢ynkuuto Jlarmaca. BeposiTHOCTh momagaHus 3HA4YEHUS HOPMaJIbHOU
CJIy4alHOU BEJIMYMHBI B 3aJJaHHBIN UHTEPBAJ.

30. ITpaBuyO TpeX CUIM U €ro 3HAYCHUE JIJIS IPAKTUKH.

31. MoMeHTHI clydyaiiHbIX BEJIMYMH. ACUMMETPHS U IKCLIECC.

32. HepaBenctBo Mapkosa.

33.HepasenctBo UebOnimepa. CraeacTBus.

34. Teopema UeOniiieBa u ee CIeACTBUS.

35.Teopema bepnymnu. 3HaueHHE 3aKOHA OOJIBIIIMX YUCE]T.
36.[1onsTHE O LIEHTPATIBLHOM MpPEETbHOM TEOpPEME U €€ CICACTBUSX.

37 Ilpenmer u 3a1a4yn MaTeMaTUYECKON cTaTUCTUKU. ['eHepanbHas u BRIOOpOYHAas
coBokynHocTU. CiocoOsl 0TOOpA.

38.IlocTpoeHre ITUCKPETHOTO BapHAIMOHHOTO psja. OMIHUpUYeckas (yHKIUS
pacnpeiesieHUs U €€ CBOMCTBA.

39.IlocTpoeHre MHTEPBAIBHOTO BAapHALlMOHHOTO psiAa. ['mcrorpamma 4acToT H
OTHOCHUTEJIbHBIX YaCTOT.

40.Cpenuss apudpmMeTruueckas U €e CBOMCTBA.

41.]Jluctiepcrsi BapyaIlMOHHOTO psJia U €e CBoMcTBa. lcmpaBieHHass BBIOOpOYHAs
TUCTIEPCHSL.

42. ToueuyHbIe OLICHKHU MAPAMETPOB U METO/BI UX MOIYUYEHHUS.

43.uTepBalibHbIE  OLEHKM  MapaMmeTpoB. JloBepurenbHass  BEpPOSTHOCTb.
JloBepUTENBHBINA HHTEPBAIL.

44. OCHOBHBIE MOHATHUS CTATUCTUYECKOW MPOBEPKU TUIOTE3. ['Mmore3sl H, U H,

KPUTEPUI TTPOBEPKH, OMMOKHU IIEPBOTO M BTOPOTO poja, KpUTHYECKas 00J1acTh,
MOITHOCTh KpUTEPHUS, YPOBEHb 3HAUMMOCTH.

45.1IpoBepka TUMOTE3bl O YHUCIOBOM 3HAYEHUM MATEMAaTUUYECKOTO OXXUIAHUS
HOPMAaJIbHOM CIIyYalHOM BEJIUYUHBI.

46.1IpoBepka rUMOTE3Bl O PABEHCTBE MATEMAaTUYECKUX OXHMIAHUM JABYX
HOPMAJIbHBIX CIy4YalHbIX BEJIMYHUH.

47.Kpurepuii cornacusi [lupcona o mnpenmnoigaracéMoM 3aKOHE paclpeeieHus
CIIy4aillHOW BEJIWYHHBI.

48.Mopenu 1 OCHOBHBIE MIOHSITHSI PETPECCUOHHOTO U KOPPEJISIITUOHHOTO aHaJn3a.

49.HaxoxneHue mnapameTpoB JIMHEMHOTO YPaBHEHUS PETPECCHUU  METOAOM
HaNMEHBIINX KBaJAPATOB.

50.TTonstue kodpdunreHTa IMHESHHON KOPPEISIIIUN U €TI0 CBOMCTBA.

51.0nenka kordduiuenta Koppemsiuuu mo BhIOOpOYHBIM JaHHBIM. [IpoBepka
TUIIOTE3bl 0 3HAYUMOCTH KO3 (DUITMEHTA TUHEHHOU KOPPETISAILIUH.
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TeMaTHyeCKHE TECTOBBIE 3a/laHUA.

C 1e51b0 03HAKOMJIEHHUSI CTYJICHTOB C TEMAaTUKOUN pa3pabOTaHHBIX TECTOB HUKE
MIPUBOJIUTCS 4acTh TECTOBBIX 3aJlaHUA M3 KaXKAOro paszjena u3ydaeMou
JTUCHUIUIMHBL. DTH 3aJ]aHUsl B3SIThI U3 KOMIIBIOTEPHOU 0a3bl JAHHBIX, UCIIOJIH3YEeMOM
npenogaBarenssMu  kKadeapsl Beicied matematnku bI'DY s dopmupoBanus
KOHKPETHBIX TECTOB, M MOryT OBITb HCIOJb30BaHbl  CTYACHTAMH  JUIS
CaMOCTOSITETbHOM  MOArOTOBKKM. OTMETHUM, YTO KOMIIBIOTEPHOM  CHCTEMOM
NPENOCTABISAIOTCS TpU TUNA (OPMBI OTBETOB Ha pa3paldaThIBAEMbIe TECTOBBIC
3aIaHUS:

1) BbIOOp MpaBWIBLHOTO OTBETA (WJIM HECKOJBKUX MPABWIBHBIX OTBETOB, €CIU 3TO
OTOBOPEHO B 33/IaHUU) U3 Ha0Opa NPeIJI0KEHHBIX BAPUAHTOB OTBETA;

2) BBOJ C KJIABHATYphl MPABUIBLHOIO OTBETa (Kak MPaBWIO B BUJE LIEJIOTO YHUCIA,
€CJIM HE OTOBOPEHO MPOTUBHOE B 3aJaHUN);

3) yCTaHOBJIEHHE MPABWIHLHOTO COOTBETCTBHS MEXIY SJIEMEHTaMHU MHOXECTBA

Onpeodenenusn, ceoiicmea, hopmyol

No YcaoBue 3amaun BapuaHTbl OTBETOB
dopmyJion bepuynnu Ha3bIBACTCS
1 | popmyna: 1)a
1 2)6
a) B, (k)=——="0(X); 3
( ) \/@ ( ) 433
6) P, (k)=Cy-p“-q"™; 5) n
lke—l
) P (k)= —
P(B)-P, (A) . —
r) PA(Bi)z ( P)(AI;( ),I= N;

2 P(A)= 2 P(B)-R, (A)

2 | HauBeposTHeillliee YUCIO  MOSIBJICHUU

COOBITHSI B HE3aBUCHUMBIX MCHBITAHUSAX — | 1) a
3TO: 2)0
a) caMo€ MaJIE€HbKOE 13 BO3MOXKHBIX 3)B
YHCET; 4)r

0) camoe OOJIBIIIOE 13 BO3MOKHBIX YHCE]:

B) YKCJIO, KOTOPOMY COOTBETCTBYET
HAaWMEHbIIIasl BEPOSTHOCTh:

I') YACII0, KOTOPOMY COOTBETCTBYET
HanOOJIbITIAst BEPOSTHOCTb.

12



Ecau BeposSITHOCTb HACTYIUICHHS] COOBITHUS

1) popmynoit bepnymiu;

3 | A B xaxnaoM ucnbeitanuu paBHa 0,25, to | 2) popmynoit [lyaccona;
JUI HAXOXKAEHUS BEPOATHOCTH TOTO, YTO 3) JoKaIbHOU TeopeMoit
coosiTie A HacTynuT oT 215 mo 300 pa3 B Myagpa-Jlannaca;
1000 ucnbITaHUsIX, BBl BOCIIOJIB3YETECH: 4) uHTErpaIbHON TeopeMOoM
Myagpa-Jlannaca;
5) dopmymoii baiieca.
1)0<m,<p+q
4 | 13 kakoro HepaBEeHCTBA OIpPEEsAETCS 2) m,>p
HAUBEPOSATHENIIEE YUCIIO M, 3)0<m, <1
=0
HACTYIUJICHUS COOBITHSI B N HE3aBUCUMBIX
Y 4)np-g<m,<np+p
UCIIBITAHUSX, B K&KJIOM U3 KOTOPBIX 5) p<m <
BEPOSITHOCTD IMOSIBIICHUS COOBITHS pPaBHA P=M, =4
p?
2 2
1) D(X)=M(X*)=(M(X));
VYkazarb ¢hopmyity, KOTOpasi UCIIOIb3YeTCs 2) D(X)=M (X -M(X ));
JI51 BBIYUCTICHUS JUCTIEPCUH CITyYaitHOU 2
5 |7 amcrep y 3) D(X):(M(Xz)—M(X));
BEJIMYUHBI X.
2
4) D(X)=M(X?)=M(X);
5) D(X)=M(X?).
.. 1) [IpubaBuTcs cinaraemoe a
K cryuaitnoit Bennunne X npruOaBuiid 4UCIIO 5
u 2) IIpubaButcs ciaraemoe a
K o 3) He usmenutcs
aK OT 3TOTO U3MEHUTCS €€ TUCTIEPCUs’
4) YMHOXHTCS Ha a
Cnyyaiinyto BeTMUnHY X YMHOXUJIU Ha 1) Ymuoxurest Ha K
IIOCTOSIHHBIH MHOXKHTEIb K. 2)Ymuoxutes Ha K|
Kak ot 3TOro u3ameHuTcs ee 3) He u3MmeHutcs
MaTEMaTHYCCKOC OKHUIaHHUEC: 4) HpI/I6aBI/ITCH ciaraemoe k
Komounamopuxa
No 3aganus
1 | CkoapkuMH ciocOOaMHU MOKHO BBIOpATh TJIACHYIO U COTIIACHYIO OYKBBI U3
cnosa «HYUCJIO»
2 | CKOIBKUMU CIIOCOOAMU MOXHO BBIOPATH TPU PA3IMYHBIX KPACKHU U3
UMEIOIINXCS IISITH?
3 | CkoapKUMH cIOCOOAMHU MOKHO COCTaBUTh TPEXIBETHBIN (iar ¢

T'OPHU30HTAJIBHBIMHU ITOJIOCAaMHU, CCJIN UMCCTCS

Martepuai S5 pa3JauyHbBIX IIBETOB?
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CKoJbKMUMH CITOCOOAMHU MOKHO COCTaBUTh TPEXIIBETHBIN iar ¢
TOPU30HTATBHBIMU TTOJIOCAMHU, €CJIM UMEETCS MaTepHual 5 pa3InuHbIX [IBETOB
Y OJIHA U3 MOJIOC JOJIKHA OBITH OEI0M?

5 | Ha nepBoM 3Taxke OAMHHAAIATUAITAXKHOTO JJOMa B TU(T BoUuH 3 YeloBeKa.
CKOJIbKUMU CIIOCO0aMU TTACCAXUPHI JTU(PTA MOTYT PACIIPEACTUTHCS 110
ATa)xaM 3TOTo Joma’?

6 | CKOJBKO pa3IMYHbBIX YETHIPEX3HAUHBIX YMCET MOYKHO COCTaBUTH U3 1udp 1,
2, 3, 4, eciiu mo0as nu@pa MOKET MOBTOPSITHCS HECKOJBKO pa3?

Coovimusn. Onepayuu Hao coovimuamu
Ne 3amaHus Bapuantsl
Kakoe n3 nepedncieHHbIX BBIPAKEHUN 03HAYAECT NOSIBIICHHUE 1) a)
POBHO OJIHOTO U3 Tpex cobbiTuii A, B, C: 2) B);

L laya+B+C: 6)AB-C; 1)ABC+ABC+ABC; D o

r"A+B+C; 1)AB+AC+BC. 5) ).

y 1) m);
Kakoe 13 nepednciieHHbIX BBIPAXKEHUM 03HAYAET MOSIBJICHHUE 2) 6);
XO0Ts1 OBl OHOTO U3 Tpex coobiTuil A, B, C : 3)  a);

2 |a)A+B+C: 6)A-B-C: 5 ABC+ABC+ABC:; 4 1)

nA+B+C; 1) A-B-C. 5) B

y D) n;
Kaxoe 13 nepeurcieHHbIX BRIPAKEHUM 03HAYAET MOSIBJICHUE 2) a);
Bcex Tpex coOwiTuil A, B, C olHOBpeMEeHHO: 3) 1)

3 a)A+B+C; 6)A-B-C; 8B A+B+C; 4) 0);
r) AB C+ABC +ABC; n) A-B-C. 5) B).
Kaxkoe 13 nepeuncieHHbIX BRIPAKEHUM 03HAYAET MOSIBJICHUE 1) n);
POBHO ABYX U3 Tpex coObiTuii A, B, C : 2) a);

4 |a) (A+B)-C; 6)AB+AC +BC; 433 63;

B);
8) (A+B)-(B+C)-(A+C); M
r) ABC+ ABC+ABC; n) A-B-C.
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[ToTpeOuTens MOKET YBUIETh peKIaMy ONpPeneIEHHOTO ToBapa a)

0 TEJICBUJIEHUIO (COOBITHE A), HAa PEKJIAMHOM CTeH/Ie (COOBITHE 0)
B) u npouyects B razere (codbitue C). Uto o3HayaeT coObITHE B)
(A+B)-C: r)

)

a) MOTpPeOUTENb YBUE POBHO JIBa BU/IA PEKIIAMBI;
0) nmoTpeOuTeTh YBUACI PEKIaMy 1O TEIEBUACHUIO U Ha

>. PEKIIAMHOM CTEH/IE;
B) MOTPEOUTENb HE IPOUYUTAT PEKJIaMy B ra3ere, HO YBHUJIET XOTs
ObI OJTHY U3 IBYX APYTHUX;
T') IOTpEOUTENh YBHUIEN pEKIamMy IO TEJICBUACHUIO U Ha
PEKIIAMHO CTEHJIE, HO HE YMTAJl €€ B ra3eTe;
1) IOTPEOUTEINb YBUIEN TOJIBKO OJUH U3 BUJIOB PEKIAMBI.
Ecnu coObiTHE A - OH HE IPUILIET HA BCTpEUy, 1) a);
coObITHE B - OHa He mpuIIIa HA BCTpEYy, 2) B);
torga cooriTue C=A+B o3Ha4aer : 3) 1);

6 1) HUKTO He NpUILET HA BCTpPEUY; 4) 0);
2) KTO-TO MPUIIEN HA BCTPEUY; 5) n).
3) TOJBKO OJMH HE MPUILEN Ha BCTPEUY;

4) KTO-TO HE MPUIIEN HAa BCTPEYY.
VYkaxunre, Kakoe U3 yreepxaeHuil 1 - 4 BepHo.
Knaccuueckoe onpeoenenue eeposmunocmu
No 3aganus
Ha nsitu onunakoBbix KapToukax Hanucansl Oyksel U, JI, O, C, Y. Ecnu

1 NEepPEMEIATh UX, U Pa3JI0KUTh HayZady B psiJi YETBIPE KAPTOUKHU, TO
BEpOSATHOCTh NOayunTh cioBo CHJIA paBHa....

J1J11 HEKOTOPOIl MECTHOCTH YHUCIIO TACMYPHBIX JHEW B UFOHE PAaBHO IIECTH.

2| Haitu BEPOSITHOCTH p TOTO, uTO | MIoHs sicHas noroja. B oreer 3anmcars 15p.
Ha mstu onnHakoBeIX KapToukax Hanmucansl Oykeel U, JI, O, C, Y. Eciu

3 MepeMeIIaTh UX, U Pa3yIokKUTh HAyJjauy B Psifi TPU KaPTOUKHU, TO BEPOSITHOCTh
p nonyunts ciioBo JIMC paBHa.... B otBete 3anummte uncio 1/p.

B cnosape sa3pika A.C.Ilymkuna umeercs 22 000 paznuunbix ciios, 16 000 u3

4 koTopbIX A.C.IIylIKHUH B CBOMX MPOU3BEACHUSIX YHOTPEOIISIT TOJIBKO 110
OHOMY pa3y. HaiiTu BeposSTHOCTB p TOT0, UTO HayZady B3ATOE U3 ITOTO
CJIOBaps CJIOBO UCIOIH30BAJIOCh MOTOM B CBOMX MPOU3BEICHUIX OoJiee
OJIHOTO pa3za. B orBer 3anucars 22p.

B nudt mecTuaTaxkHOrO TOMa Ha MIEPBOM ATaKe BOIILIH JIBa YETIOBEKA,

S | kaxblit U3 KOTOPBIX C PaBHOM BO3MOKHOCTBIO MOKET BBIUTH Ha JIFOOOM
dTake, HAYMHAs CO BTOPOro. HaiiTu BEpOATHOCTH P TOTO, UTO 00a acCa Kbl
BBINYT BMECTE. B orBere 3anummute yncio 1/p.

6 [TopOpocwuiu 2 urpanbHbIX KyOnka. HaliTu BeposiTHOCTB p TOTO, 4TO CyMMa

BBINIABIIMX OYKOB He MeHbIe 3. B orBeT 3amucats 3p + 1.
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Ha nstu oquHakoBBIX KapTOYKax HanucaHel yucnia 2, 4, 8, 9, 14. Hayran
OepyTcs 1Be KapTouku. HalTu BeposTHOCTPH p TOro, 4To 0Opa3oBaHHAs U3
JIBYX TOJIYYEHHBIX Yncell TpoOb HecokpaTuMasi. B oTBet 3amucats 2/p.

Nmeercs 10 OGuneroB B Tearp, 4 W3 KOTOPhIX HA MecTa MEPBOrO psia, a
OCTaJIbHBIE HA MECTa MATOro psanaa. HalTi BEpOsTHOCTH p TOTO, YTO BHIOPAHHBIN
Haya4qy OWJIeT OKa)KeTCsl Ha MecTa maToro psana. B oter 3anmcats 10p.

JInsi HEKOTOPOW MECTHOCTH YHWCJIO IMMACMYPHBIX AHEW B WIOHE PAaBHO UIECTH.
Haiiti BepossTHOCTS p TOrO, uTO 1 MIOHS sicHas noroga. B oreer 3anmcars 15p.

Feomempuuecxoe onpedeflenue eeposmHocmu

3amaHus

Ecnu na ceetoope 90 cex roput 3enénbiii cBeT 1 60 cek — KpacHBIi, TO
BEPOSITHOCTD P, UTO AaBTOMOOMJIb, MIOJBEXAB K CBETO(OPY, HE CAETAET
OCTaHOBKHM paBHA... B orBer 3anummre Bennuuny 10-p.

Ecnu na yyactke mexay 40-bim 1 70-pIM KHMIIOMETpamMu TeIeQOHHON TUHUU
IPOU30IIEN OOPBIB, TO BEPOATHOCTH P TOTO, UTO PA3PHIB IMHUU HAXOJUTCS
Mexay S0-bIM U 55-bIM KWJIOMETpPaMU paBHa....

B otBer 3anummuTe Benuuuny 12p.

Bce nunamuky Bok3aia KakJple 3 MUH. IEPEJAIOT OJTHO U TO K€ OOBSIBICHHUE.
Haittu BEposITHOCTH TOrO, YTO MACCAKUP, IPULIEAIINNA HA BOK3aJl B
CJIy4aiHbIIi MOMEHT BPEMEHH, YCIBILIIUT 3TO OOBSBICHUE HE MO3/IHEE, YEM
yepe3 | MuH nocne npuxona. B orser 3anmcate yucno 10 p.

Ecnu B kpyr BlMcaH KBaJpat U BHYTPb Kpyra Hayauy OpollleHa TO4Ka, TO
BEPOSATHOCTD p TONAJaHUs TOYKHA BHYTPb KBaJpaTa paBHA...
B oTBeT 3anuiunTe BEIUYUHY TUp.

Ha otpeske AB pynnoit 20 cM Hayaady nocrasieHa Touka M. Haittu
BEPOSTHOCTD P TOTO, YTO IJIOMIaAb Kpyra paguyca AM Oyaet Goibliie
BennuuHbl 977 . B otBeT 3ammcarh yucio 10p.

B xpyr Bniucas kBaapar. Halitu BEpOATHOCTB TOTO,
YTO CIy4aiiHO OpOIIEHHAs B KPYT TOYKa OKaXKEeTCsl BHYTPU KBaJpara:

2 T T T 4
a)—; 0) —; B) —; r) —; —.
) )3 )2 )7 ) —

16




Ha otpeske [0,1] Hayraj BeIOpaHbl ABa ynciaa X u Y. HaliTu BepoAaTHOCTD

TOI'O, 4TO pACCTOAHHUC OT TOYKHU IINIOCKOCTH (X, y) A0 Havalla KoopauHatT

7 | Gompue uncna 1:
T T | 2 4
a)l——; 0) —; B) —; r) —; o) —.
) 1 ) 1 ) 5 ) 3 ) -
LleHTp Kpyra eAMHUIHOTO paJryca HaXOIUTCS B OJHOW M3 BEPIIIMH KBaapaTa,
JUTMHA CTOPOHBI KOTOpOro paBHa 1. HaliTu BEpOATHOCTH P TOTO, YTO TOUKA,
8 | OpollleHHas HayTal B KPYT, OKa)KeTCS BHYTPH KBajJipaTa:
1 | V4 T 3
a)—;  0)=; B)—; r—; )=
) 1 ) 5 ) 2 ) 5 ) 1
Ycnoenas eepoamnocms. Teopemuvl ymnoscenusn eepoammuocmeit
No Bapu-
- 3anaHus AHTBI
/o
OTBETOB
VYcnosHast BepositHocTh P(A/ B) at0: 1)a);
a) BEpPOSATHOCTh OJTHOBPEMEHHOT'O HACTYIJIEHUs cOObITU A U B; 2)B);
0) BEpPOSITHOCTH COOBITUS B, BBIUKCIIEHHAS B TIPEAIIOJIOKEHUH, YTO 3)r);
coObITHE A yXKE MPOU30LLIO; 4)0);
1 B) BEPOSITHOCTh COOBITUS A, BEIUUCIEHHAS B MIPEATNIOI0KEHUH, YTO 5)a.
" | coOBITHE B ykKe IPOU30IILIO;
T') BEpOSTHOCTh HACTYILJICHUS 10 KpaitHEH Mepe OJHOTO U3 COOBITUI
AnB;
1) ) BEPOSATHOCTH COOBITHS A, BRIYHCIACHHAS B IPEATIOIOKEHUH, YTO
coObITHE B HE MOXKET MPOU30MTH.
YcnosHas BepositTHOCTh P(A/ B) Beruncisercs mo dhopmyiie: 1) 6);
P(A-B 2) m;
a) P(A)-P(B);  ©) ;(—B)); 3 )
> | P(A-B) 4) 1);
B—.; r) P(A)—P(B); 5) B).
) P(A) ) P(A)-P(B)
n) P(A)+P(B)-P(A-B).
UYemy paBHa ycioBHast BepositHocTh P(A/B),ecmu A u B - 1) m);
5 |HesaBHCHMEIE COOBITHSI: g% a;;
- P(A-B P(A-B o
) “ B 6) PeA): m) P(B): 1) P(A)-P(B): 1) L D) | 4) )
P(B) P(A) 5) B).
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BeposTHOCTh COBMECTHOTO HacTyIUIeHUs h coObITuil A, A,,..., A, 1) n);

BBIYHCIIACTCS 110 GOpMYTIE: 2) a);

a) P(AA,...A)=P(A)P(A)...P(A); 3) 6)§
4. |O)P(AA..A)=P(A)+P(A)+..+ P(A); ‘Q) ?)’

B) P(AA,...A)=P(A)+P(A)+...+ P(A)-P(A)P(A)...P(A); '

r) P(AA,...A)=P(A)P(A, T A)P(A /T AA)x..xP(A ] AA .. A );

1) P(AA,...A)=P(A)P(A)+P(A)P(A)+...+ P(A_)P(A).

Ecmu A, A,,..., A, — He3aBUCUMBIE COOBITHS, TO BEPOSTHOCTh UX 1) a);

COBMECTHOTO HACTYIUICHUS 3a/1aeTcst POopMYIION: 2) m);

a) P(AA,...A)=P(A)+P(A)+...+P(A); 3) 6);
5. |6) P(AA.A)=P(A)P(A)...P(A): s

B) P(AA,...A)=P(A)P(A / A)P(A /T AA)x.. xP(A I AA...A); '

r) P(AA,...A)=P(A)P(A)+P(A)P(A) +...+ P(A_)P(A);

1) P(AA,...A)=P(A)+P(A)+...+ P(A)-P(A)P(A)...P(A).

Teopema CJ10IHCeHUA eepoumuocmeﬁ. Bepo;lmHocmb npomueonoJI0CHO20

coovimus.
No 3agaHus Bapuaret
OTBETOB
BeposTHOCT HACTYIJIEHUS XOTS ObI OAHOTO U3 ABYX coObITui Au B | 1) a);
BBIYHCIIACTCS 110 (hOpMyJie 2) B);
a) P(A+B)=P(A)+P(B); 6) P(A-B)=P(A)-P(B); 3) r);
. I'5) P(A+B)=P(A)+ P(B)- P(AB); 4) 0);
: 5) n.
r) P(A-B)=P(A)-P(B/A); n) P(A/ B):M.
P(B)
Cryaent 3HaeT 14 BonpocoB mporpammsl u3 20. B 6uere 1) n);
cozxepkurcs 3 Borpoca. Yemy paBHa BEpOSITHOCTh TOTO, YTO 2) a);
CTYJICHT OTBETUT HE MEHEE UeM Ha JiBa BOIIpoca U3 Tpex? 3) r);
2. a) C124 Cl 6) M- B) C124 + C134 . 4) 06);
CZO C;O , C§0 ’ 5) B).
2 3
r)1- CL36 ; ) 1- C—g
CZO C20
W3 xononpl, coneprkanieid 36 kapT, JOCTAtOT Hayraja TpU KapTel. YeMy 1) n);
paBHa BEpOSTHOCTh TOTO, YTO CPeU HUX OyeT He Oosee ogHoro ty3a? | 2) a);
3 2 2 2 . 3 6 ’
3. a) C32 6) C32 C3+ C32 . B) 1_ C323 4 : 43 B)?
C36 C36 36
2 3 P 3 5) ).
r) C32 ’4+C32 1) C32 4’C32
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B nenexHo — BemeBoi Jotepee Ha ceputo B 100 OwuseroB | 1) a);
NpUXOIUTCS 12 JeHEe)HBIX U 8 BEIIEBBIX BBIUTPHINICH. UeMy paBHa | 2) n);
BEPOSITHOCTh TOTO, YTO M3 TPEX KYIUIEHHBIX OWJIETOB XOTS Obl 1Ba | 3) 0);
OKQ)XXYTCSl BBIUTPBILIHBIM? 4) r);
2 1 2 3 3
41 Cs : Ca . 5 o -8(3+C20; o1 c:§0 ; 5) B).
C:100 CIOO CIOO
C> -80 C. -80+C;
F)l— 203 : I[)l_ 20 . 20.
CIOO CIOO
B nepBowm simiuke a 0ebix ¥ b yepHBIX 1apoB, BO BTOPOM - ¢ Oenbix | 1) a);
u d yepHbIX. 13 Kaxa0r0 SAIMKa OJJHOBPEMEHHO U HAyTaj AOCTAlOT | 2) 1);
5 | mo mapy. Yemy paBHa BEpOSTHOCTB TOTO, YTO 00a I1apa YepHbIE: 3) 0);
b d b d b d b d b+d 4) 1);
a) —+—;0 : ;B + ;T) —— 1) —————.
) a ¢ ) a+b c+d ) a+b c+d ) a c A a+b+c+d 5) B).
Ipubnuscennvte gpopmynot 6 cxeme bepuynnu
No ®opmynupoBKa BOIPOCa BapuaHTbl OTBETOB
1 o .
Ecnu BeposATHOCTh HACTyIUIeHUs cOoObITUS A D (bOpMyHOI:I BepHynJm.,
B Kaxjaom wucneitanuu paBHa 0,002, to ans g) (boPMyHOHU Ilyaccona; .
HAXO0XJICHUSI BEPOSITHOCTU TOTO, YTO COOBITHE ) IOKa/IbHOM T.eop CMOH
A nactynut 3 pa3a B 1000 ucnbITaHUSX, BBI 4 Myasp a'ﬂamgaca’ .
BOCTIONB3YETECH: ) UHTErpaIbHOM TeopemMoi
Myaspa-Jlannaca;
5) dopmynoit baiieca.
2 BeposiTHOCTh BBIITyCKa OpakOBaHHOTO W3ACITHS 1) 0,1045;
paBHa 0,02. KakoBa BEpOATHOCTH TOIrO, 4YTO 2) 0,86‘ ’
cpea 2500 BBIMYIICHHBIX M3JETHA OKAXKETCS 3) 0705’70.
50 OpaKOBaHHEIX, €CIIM 3HAYEHHE (DYHKIMU 4) 0.0172-
laycca f(x)=——e > mpu X =10 5) 0,3989.
2r
3

Ecnu BeposTHOCTH HACTyIUieHUs cOObITUS A
B KaXJ0M wucnbiTaHud paBHa 0,25, To s
HAXOXJCHUSI BEPOSITHOCTU TOTO, YTO COOBITHE
A nactynut ot 215 mo 300 pa3z B 1000
UCIIBITAHUSIX, Bbl BOCIIOJIb3YETECH:!

1) bopmynoit bepuymu;

2) hopmymnoit [lyaccona;

3) JOKaJbHOW  TEOpeMoun
Myagpa-Jlaruiaca;

4) UHTErpajIbHON TEopeMoil
Myagpa-Jlaruiaca;

5) dopmyoii baiieca.
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4 | Ecnu BeposSTHOCTh HacTymyieHuss coObitst A B kaxzom | 1) 0,1339;
ucnpiTann  paBHa 0,003, 3Hauenue ¢yukuuu Ilyaccona | 2) 0,9999;
AMe™* B _ 3) 0,2827;
P (1)= ! mpu A=6, M=4 passo 0,1339, 710 4)0.5935:
BEPOSITHOCTh TOr0, 4To coObiTe A HacTymuT 4 paza B 2000 5) 0,6667.
UCTIBITAaHUSIX, paBHA:
5 | Ecou BeposiTHOCTH HacTymieHus coObituss A B kaxaowm | 1) 0,085;
ucnbiTanu paBHa 0,002, 3nauenune ¢yHkuuu Ilyaccona | 2) 0,02;
ma—4 3) 0,1563;
P (1)= A'e npu A=4, mM=5 pasno 0,1563, 7O 43 0.88:
5) 1,1723.

BEPOSITHOCTh TOT0, 4TO coObiTe A HacTtymuT 5 pa3 B 2000
WCTIBITAHUSIX, PaBHA:

Juckpemnute cayuainsvie eenuuunvt (JCB). Yucnosvie xapaxmepucmuxu /[CB u

ux ceoiicmea. Oyukyus pacnpeoeyeHus

Ne 3aganus BapuanTsl
1) 2;
y 2) 2,5
1 B naptun u3 uetkipex aeranen UMEETCs IBE CTAaHIAPTHBIX. 31
Haynauay oro6pansl 2 neranu. Haiitu maremarnueckoe 4) 3f
O’KHJIaHWE YMCIIa CTAaHJAPTHBIX JETalel Cpeid OTOOPAHHBIX. 5) 1:8.
CnyuyaiiHasg BennurHa X 3a/1aHa 3aKOHOM paclpeIeNICHHUS: 1) 3
X 0 % 5 2) L
2 ol | 02 | 07 i; (1)28{
Haittu 3Hauenue x,, ecnmu M (X) = 5,5. 5) 1%),’
3aKOH pacrpeieeHus JUCKPETHOM CIIy4aiHOM BeMMYnHbl X | 3/32;
3a/1aH TabIuIIei 3/128;
; Xi 1 2 3 4 11/16;
Pi 1 1 1 3 15/16;
16 4 2 16 /4,
Haiitu P (X > 2).
JlaHbl 3aKOHBI pacnpeeNeHus JByX He3aBUCUMBbIX 0.6:
CIIy4alHbIX BEJIMYMH: >
X % 1,4;
4 Xi 1 3 Yi 4 6 8’(5)2’
pi 0,8 0,2 p; 0,4 0,6 0:48?
Haiiti BeposITHOCTB TOTO, UTO ciiydaiiHas BennunHa X + Y
MIPUMET 3HAYEHHE, pPABHOE 7.
5 | B norepee na 1000 OwietoB pa3wirpeiBalOTCsi ABe Bemu, | 1)600;
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croumoct  kKotopeix 100 wm 500 ngen. en. Haiitu | 2)100;
MaTeMaTU4YECKOe OXXUJAHUE BBIUTPHINIA U YBEIUYUTH ero B | 3)50;
100 pas. 4)60;
5)0.
OyHKIUA pACIIPEACIEHNUS TUCKPETHON CIIy4alHON BEJIMYHHBI 1)0,4
0 mpu x<2 2)0 5
0,4 2<x<5
6 | Xumeer Bug F(x)= P . 3)0,6
0,9 mpu S5<x<8 4)0,9
1 mpu x>8 51
Haiitn PB< X <9).
bunomuanvnoe pacnpedenenue
Ne 3ananus Bapuantsl oTBETOB
Ot aspoBOK3aja OTHPABUINCH TpU aBTtolyca - 1) m=2,7
JKCmpecca K - TpamaM  camoiniera.  BeposTHOCTB | ) m=0,09
CBOEBPEMEHHOTO NPHUOBITUS aBTOOYCOB B a’poIoOpT 3) m=>3
1| opunaxosa u paBHa 0,9. Cnyvalinas BennunHa X - 4) m=0,9
YHUCIJIO CBOEBPEMEHHO MPUOBIBIINX aBTOOYCOB. 5) m=0.19
Haittu maTematunyeckoe oxugaHnue M BEJIUYUHBL X.
) 1 p - 3, 2
DK3aMEHaIIMOHHBIA OUJIET COACPKUT TPU BOIPOCa. )
BeposiTHOCTH TOTO, YTO CTYJEHT OTBETUT HA KaXKIbIi 2) p=0.16
5 | w3 o1ux Bonpocos pasna 0,8. Cnyuaitnas senuunna X | 3) P= 0,8
- YKCJIO BOIIPOCOB, HA KOTOPBIE OTBETUJI CTY ICHT. 4) p=0,48
Haiitn BEpOATHOCTH TOTO, YTO OHA MPUMET 3HAUYCHUE 5) p=0,384
paBHoOE 2.
- 9y
1 P=7/216
UrpanbHyto KOcTh MOAOPACHIBAIOT TPH pa3a MOIPS. 5 2) p= 12%16
CnyvaiiHas BenuuMHa X - KOJIMYECTBO BBINAJICHUM ) 7
3 |mudper 6. HaliTu BeposATHOCTH p TOrO, YTO OHA 3) P=""216
pUMET 3HaYeHue, He paBHOE (. p= 1216
4)
p= 21 7
5) 216
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Pabounii o6cimykuBaeT Tpu craHka. BeposiTHOCTh TOTO, ) D=2l
YTO B TCUEHUE CMEHBI KaX bl CTAHOK MOTPEOyeT 2) D=1l

4 | BanManus pabouero, pasaa 0,7. Cirydalinas BeIM4UHA 3) D=3l
X - 94UCJIO CTAaHKOB, MOTPEOOBABIINX BHUMAHUS 4) D=0,63
pabouero B TeueHue cmeHbl. Haiitu ee qucnepcuto D. 5) D=0,343
Marematnyeckoe OKHJIaHUE u JUCTIEPCHS 1) D=2
HE3aBUCHMBIX CITy4YailHbIX BeIMUUH X U Y g B - i

5 | COOTBETCTBCHHO PAaBHbI M(X)=5, D(X)=2, 4) D _ 5
M({¥)=4 , DY)=1. Haiitn JIACTIEPCHIO 5) D=6
D(Z)CquaﬁHoﬁ BennunHbl Z = X +2Y -3
Maremaruyeckoe OKHJIaHUE 1 JTUCTIEPCHS ) m=7
HE3aBUCUMBIX  Ciy4yaiHpix BeauumH X u Y 2) m=9

G | COOTBETCTBEHHO  DaBHbI M(X)=5, D(X)=2, 53 mig
M(Y)=4 , D(Y)=1. Haiitu maTeMaTHU4ecKoe 5) m=15
OXXHJaHue M ciaydaitHout BenuuuHbel Z = X +2Y —3 |

DyuKyuA U NJIIOMHOCMb PACHPeOeIeHUsA HERPEPBIBHOIL CIYUAIHOU 8eTUYUHDL

No

DopMyJIMPOBKa BOIIpOCA BapuanTsl 0TBETOB

1

[JIOTHOCTBIO BEPOATHOCTH HEKOTOPOM HENPEPBIBHOM CIIYYAWHOW BEJIMYHUHBI
SBIISICTCS] (DYHKITHS: :

_|cosx, XE[O;?Z'] ~ sin X, XE[O;?Z’]
b p(x)_{O) x¢&[0; 7] p(x)_{O, x&[0; 7]

lcosx, Xe[O; 72'] lsinx, Xe[O; 72']
2 4) 2

p(x)=
0, x&[0; 7] 0, x¢&[0; 7]
x>0

3 plx)- o

0, x<0

3) p(x)=
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IJIOTHOCTBIO  BEPOSATHOCTH HEKOTOPOW HENPEPBIBHOW CIIyYalHOMN

BCJINYHNHEI ABJISICTCA (I)YHKI_[I/IHI

sinX, Xe|-—

XE[_%}
1) p(x)=
0 xg[_z;z}
22
L oosx, XE[_g;ﬂ
3) p(x)=
0 xg[_z;z}
\ 272
e, x=0
5 — »
)p(x) {O, x<0
0, x<0
F(x)= —(x2+1)3——, 0<x<1
\1, x>1

— (byHKIUSA pacrpeiesieHus HEKOTOPOW HEeTPEPhIBHON CITy4YaifHOM BETUYUHBI.
Toraa rmIoTHOCTBIO BEPOSATHOCTH 3TOM CITy4alfHOU BETMUMHBI SIBJISIETCS (PYHKIIUS:

0, X<0
6 2
1 =J—x(x*+1), 0 <1
) p(x) <7x(x+) <X
1, X>1
0, Xx<0,x>1
3 =
) p(¥) gx(x2+1)2, 0<x<1
7
0, X<0
5) p(x)= %(x2+1)2, 0<x<l1
7
1, x>1

0, X<0,x>1
2) P(x)= Z(e+1)', 0<x<l
7
0, X<0
4) p(x)= gxz, 0<x<l1
1, X>1
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HenpepriBHast ~ cimywaiiHas  BenmuumHa X 3a7aHa  (pyHKIHEH
pacnpeneneHus
0, X<0

F(x)= ixz, 0<x<2

1, X>2

Haiiti BeposITHOCTH (B IIpOIIeHTaX) COOBITUS X < J2.

Ecnu miioTHOCTE BEPOATHOCTH HENPEPBIBHOW CIIyYalHOU BETMUYUHBI X

p(X) =Csin3x (/65 7/3)

Ha UHTEPBAJIE

n PX)=0 pre 5ror0 WHTEpBAaJa,
TO HEWU3BECTHBIN MOCTOSHHBIN napameTrp C paBeH...

[Ipu kakoOM 3HaYECHHUU ITapaMeTpa C byHKIHS
Cx*, 0<x<1
p(x)=
0, X<0,x>1

SIBJISICTCS TUIOTHOCTBIO PACIIPEICIICHNs] HEMIPEPHIBHOM CITyYalHOM BETMYMHBI?

Ecim 1mIoTHOCTE BEPOSATHOCTH HENPEPBIBHOM CIy4YallHOM BEIWYMHBI X

p(x)=0,5x Ha untepBaie (0;2) u P(X)=0" ye sror0 UHTEpPBAJIA, TO
MaTemaruieckoe oxunanue M(X) pasHo ... B oreere 3amummute 6-M(X).

Ecnu gynkius pacupeneneHus: BEpoSITHOCTEH HEMPEPHIBHON CITydaitHOM
BEJIMYMHBI X
0, x<0,

F(x)=40,25x, 0<x<4,
I, x>4.

, TO €€ JUCIEPCUs paBHA ...

Pasnomepmnvtii 3aKon pacnpeoenenus

3amanus

[TnoTHOCTE BeposATHOCTH p(X) PAaBHOMEPHO pAaCHpENeICHHON ClydaitHOU
BennunHbl X coxpansieT B uHTtepBasie (1; 3) mocTossHHOE 3HaY€HUE, PABHOE
C; BHE 3TOr0 MHTEpBaja IUIOTHOCTh BEPOSITHOCTU paBHa HyJro. Haiitu c. B
oTBeT 3anmucath 10 c.

Cnyuvaitnas BennunHa X pacrpejierieHa paBHOMEpPHO Ha uHTepBaie (2; 6).
Haittu BepossTHOCTH P monajgaHus CllydyalHOW BeJIWYMHBI X B MHTEPBAI
(3; 5). B orBer 3anucars 40 P .

CnyyaitHasg BenmnuuHa X pacnpesiesieHa paBHOMEPHO Ha uHTepBaie (2; 6)
1 p(X) - ee TWIOTHOCTH BeposstHocTH. Hatiti p(5). B otBer 3ammucarsy 40 p(3).

Haiitn martematmdeckoe oxwumanune M(X)  cioydaiiHOH BeawuwmHbl X,
pacnpeJielieHHOM paBHOMEPHO B MHTepBaie (4; 8). B oter 3amucath 4 M(X).

Ecou HenpepbiBHast cnydaiiHas BenumuuHa (CB) X pacnpeneneHa
paBHOMEPHO Ha mHTepBae (2; 8), To aucnepcus 3tori CB paBHa
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Cnyudaiinas BenuunHa X pacnpenenieHa paBHoMepHo Ha uHTepsaie (0; 10)
F(20)

u F(x) - ee dpynkuus pacripenenenus. Haiitn gactHoe FGO)

Iloxazamenwuslit 3axkon pacnpeodenenus. 3axon Ilyaccona.

3ananus BapuaHTsl 0TBETOB
e, x>0
1 X) = ’ ;
) p(x) { 0 oo
27, x>0
2 X) = ’ ;
) p(x) { 0 oo
Kakast u3 ¢pynkiuit p(X) 3agaér N
TOKA3aTeNBHBIH 3aKOH PaCTpeNieNieHs? | 3)  p(x)= e, xz1 :
0, x<0
3%, x>0
4 X) = ’ :
) P(X) { 0. x<l
5) HwH onHa;
6) Bce.
1-e*, x>0
1 X) = ’ :
) p(x) { o
2) p(x)= 48_5, X>0.
0, x<0
100e**, x>0
Ecnu ciyyqaii 3) p(x)= , '
ydaliHas BEJIMYNHA UMCET 0, Xx<0
IIOKa3aTeJIbHBIN 3aKOH PacIpeIeICHHS, i
TO €€ IUIOTHOCTb BEPOSTHOCTH ... 4) p(x)= 3, x=1,
0, x<0O
5) HM OJ1Ha;
6) Bce.

Haiitn MmateMaTnueckoe OKuJaHue CIIydanHOu
BEJIMYHUHBI

F(X)= l—efg, X=>0
0, x<0
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Hantu nucnepcuro cirydalHOW BEJIMYMHBI
X

4. F(X)= l1-e 3, x>0
0, x<0O
1) 0,085
Ecnu BEeposSTHOCTh HACTYIUICHUS COOBITHSA A B KOKIOM 2) 0,02
ucnbiTanuu pasHa 0,002, 3)0,1563
. P (1) = Ame’ 4) 0,88
" | 3nauenue pynkuuu [lyaccona " m!  npu 5) 1,1723
A=4, m=35 paBHoO 0,1563, TO BEpOATHOCTH TOTO, YTO
coobiTie A Hactynut 5 pa3 B 2000 ucnbiTaHUsIX, paBHA:
Yucnosvie xapakmepucmuKku HEnPePbIGHbIX CAYUAUHBIX GCITUYUH
No
3amanus BapuaHThI 0TBETOB
Cpenu BbIpaXKeHMIA: . 1) a), 1);
a) IIEHTP pacHpeIeIICHHUS; 2) Bee, Kpome a);
| 0) cpeHee 3HAUEHUE; 3) Bce, KPOME B);
B) IUIOTHOCTh BEPOSTHOCTH; 4) 6), 1);
I') MaTEMaTHYECKOE OKUIaHUE 5) B)’ r).,
— CHHOHHUMAMHU SIBJISTFOTCS: ’
DopMyI0i BBIYKCICHUS MATEMATUYECKOTO
OYKUJIaHUS HETIPEPBIBHOM CIIydYaiHOM 1) Bce, kpome 11);
BEJIUYMHBI SBIIIETCS: 2) TOJIBKO T);
oo 0 3) 6), n);
a) [ (x+Dpodx; 6) [ M(x)dx; 4) 6), B), 1);
2 B ~ 5) a), m).
0 ©
B) [ p()dx; 1) [ xp(x)dx;
T2
1) [x“p(x)dx.
0
Touku  rpaduka  GyHKIUMHU  TUIOTHOCTH
pacupeaeneHus BEPOSITHOCTEH moryT | 1) a);
pacroJiaraThCs: 2) 0);
a) B II000M 9aCTH IJIOCKOCTH; 3) a), 0), B), 1), 1);
3 .
0) B MepBOM KBaJIPAHTE; 4) 0), B);

B) B BEPXHEU MOJYIJIOCKOCTH;
') TOJBKO B IEPBOM KBAJPAHTE;
J1) B IEPBOM M YETBEPTOM KBaJIpaHTaX.

5) Bce, Kpome 1).
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Kaxkoe un3 3aJaHHBIX 3HAYCHUM MOXKET CIIYXHUTb

1) Bce kpome n);

MaTEeMaTUYECKUM OKHUJIAHUEM HEMPEPBIBHOMN 2) a), B);
CIIy4allHOM BeJIMYMHBI X: 3) a), 0);
a) x> +c; 0) c-2x; B) n;T) g;zx)—4. 4) B), 1);

n 5) B), 1), n).

Jucnepcuto HENPEPHIBHOU CIIy4anHOU
BEITMYMHBI MOKHO BBIYUCIIUTH IO (popmyIie:

2) D) =s? ;
6) D() = [ (x=MX)?p(x)dx:

8) D(X) = j X2 p(xX)dx — (MX )

F) DX =5%; 1) DX)= | Xp(X)dX .

—00

1) Bce, kpoMme a);

2) Bce, KpoMme 1);

3) no moboi popmyie;
4) 0), B);

5) 0), B), I).
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IIpumepHbIe BADMAHTBI TECTOB

Hwxe npuBeeHO HECKOJBKO TMPUMEPOB KOMITBIOTEPHBIX TECTOB C
yKa3aHUEM MPABUIbHBIX OTBETOB.
Tect Ne 1
No OtB
3amaHus BapuaHTtbsl 0TBETOB
11/T1 eT
Kak HasbiBaeTcs umncino m, (Hactymienus | 1) HaumOombiee
COOBITHS B N HE3aBUCUMBIX HCIBITAHUAX, B 2) onrtuManbHOE
1. | K&KIOM U3 KOTOPBIX BEPOSTHOCTH ITOSBJICHUS 3) HauBEPOATHEUILIEE 3
COOBITHS paBHa  p), ompegemsemoe  u3 | 4) HEBO3SMOXKHOC
HEpPABEHCTBA: np—gq<m,<np+p? 5) MUHUMAITBHO®
[ToTpebutens  MOXET  yBHUIETh  pekiamy | 5) a);
ONpENEICHHOT0  TOoBapa MO  TeJIeBHACHUIO | 6) 1);
(coOwpiTHEe A), Ha pekiaMHOM cTeHnae (coOwitme | 7) 0);
B) u mpouects B razere (coowsitue C). Uto| 8) 71);
5 | 03HadaeT coopiTue A+ B + C : 5) B). 5
" | a) mOTpeOUTENb YBUIEN BCE TPU BUIA PEKIIAMBIL;
0) nmoTpeduTeIh HE YBUJIEN HU OHOTO BUJIA PEKJIAMBI;
B) NIOTPEOUTENH YBUIENT XOTS Obl OJJUH BUI PEKJIaMBI;
T') IOTPEOUTENH YBUJIEN POBHO OMH BUJT PEKIIaMBbI;
JT) TOTpeOUTEITh YBUIEN PEKIIaMy 110 TEICBUJICHUIO.
Ha nsit o1MHAaKOBBIX KapTOYKaX HAMMCAHbBI
oyksel U, JI, O, C, Y. Ecnu nepememniats ux, u
3. | pa3nokuTh HayJady B psJl IBE KAPTOUKH, TO 20
BEPOATHOCTH P MOayuuTh ciioBo MJI paBHa ....
B orBeTe 3anummTe uncio 1/p.
Ecnu A u B — He3aBuCHMBIE COOBITHS, TO 1) 6);
BEPOSATHOCTb HACTYIUICHUS XOTS Obl OTHOTO U3 2) n);
NByX coObITu A U B Bbruucisiercs no gpopmyse 3) a);
4. |a) P(A-B)=P(A)-P(B); 6) P(A+B)=P(A)+P(B); 4) 1); 1
B) P(A+B)=P(A)+P(B)+P(AB); 5) B).
r) P(A-B)=P(A)-P(B/A); ) P(A/B):—Pg?é?)
N3 10 xommepuecknx 6aHKoB 4 HaxomasTes 3a ueproi | 1) 0);
ropona. HanoroBeiit MHCTIEKTOp BRIOMpaeT HayTaa 1jist | 2) B);
npoBepku 3 6aHka. KakoBa BEpOsITHOCTH TOTO, YTO 3) a);
XOT#1 OblI 2 U3 HUX — B 4epTe ropoa? 4) n);
S 2 c;.43+cg; ) 1_C62'3Ci; B)l_C_f; 5) 1). 3
CIO CIO CIO
2 3 2
r)1—C6 ~é3+c6’ D C2-4
10
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Tect Ne 2

Ne Otger C
3ananus KJIaBUa
n/m
TYpPBI
| CKOJIbKMMH  CHOCOOAMM MOXXHO COCTaBUTh CIHCOK U3 MATH 120
" | crynenToB? B oTBeT 3anucaTh NOJYy4YEHHOE YHCIIO.
[TonGpaceiBaroTcs 1Be urpaibHbie KocTu. Halitu BepositHocTh P Toro,

2. |4TO CyMMa BBINABIIMX OYKOB paBHA 4YeThIpeM. B oTBeT 3ammcarh 2

yucio 24 P.
[TapTus n3 10 TeneBU30pOB CONEPKUT 3 HEUCIIPABHBIX TeneBu3opa. 13
3 ATOM MapTUU BbIOMpaAIOTCs Hayraj 2 TeneBusopa. Hailtu BeposTHOCTh 3
" | P Toro, yto 06a onu OynyT HeMCIpaBHBIMU. B O0TBET 3amucaTh 4uCio
45 P.
JanHoe npennpustue B cpegHeM Bbinyckaer 20 %  mpoaykuuu
Bbiciero copra u 70 %  mpoaykuuu nepBoro coprta. Haittu

4. |BepoaTHOCTh P TOro, 4ro ciy4allHO B3STO€ U3JEIHE HTOTO 27
npeanpuaTus OyAeT BBICIIETO WA MEPBOro copTa. B oTBeT 3ammcarth
guciuo 30 P.

CnydaiiHass BenmnumHa X  337aHa (QYHKOUEH  pacrpeiesieHUs
0 mpm X<0,
F(X)=4x* mpu 0<x<1,

S. I mpum x>1. 7
Haittu BepositHOCT P TOTO, YTO B pe3ysibTaTe MCHBITAHUS CIIydailHas
BeJMuMHA X IPUMET 3HaUeHue, mpuHaaiexaiiee narepnainy (0,1; 0,6).

B otBet 3anmcats uncio 20 P.
Cnyuyaiinas BenuurHa X pacrnpejiesieHa paBHOMEPHO Ha UHTepBae (2;

6. | 6) 1 p (X)— ee IIOTHOCTh BEPOSITHOCTH. 10
Haiitu p (3). B otBet 3anucate unciuo 40 p (3).
3ajaH CTaTUCTUYECKUM P pacupeeSICHUs

Bapuanra X; 1 2 5 7
7 || acrora n, 10 |50 |25 |15 17
Haiitu Be16OpouHyto cpeanioro X . B oTBer 3anucarh uncio SX .
Tect Ne 3
Ne OtBer ¢
3amaHus
n/n KJIABUATYyPbI
1 CryneHtam HyXHO caath 4 sk3amMeHa 3a 6 nHeld. CKOJIbKUMU 360
" | cnocobamMu MOKHO COCTaBUTh PACTIMCAHHE CJIAYU YK3AMEHOB?
BeposiTHOCTh TOTO, 4YTO ClIly4ailHO BBIOPAHHBIM BOAUTEINb

5 | 3acTpaxyer cBOM  aBTOMOOWIL, paBHa 0,6. Haiigure 60
HaWBEPOSTHEMIIEE  YUCIO  BOAUTENCH,  3aCTPaxOBABLIMX
aBToMoOmIB, cpeau 100.
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BepostHocth mosiBneHust cobbitus A B Kaxkjaom u3 100
HE3aBUCUMBIX VCIIBITAaHUN paBHa 0,4. Haigure
MaTeMaTU4eCKOe  OXUIAHUE U  JUCHEPCUI0  CIIyYalHOMN
BenuuMHBL X — 4Mcia MNosgBIeHHM coObiTus A. B orser
3alUIINTE UX CYMMY.

64

B rpynne u3 20 ctyaeHToB 4 OoTIMYHMKA U 16 XOpPOIIKCTOB.
BepostHocTr  ycmemHoOM — cgauM  cecCMM IS HHX
cooTBeTcTBeHHO paBHbI 0,9 1 0,65. HaiinuTte BEpOSTHOCTH TOTO,
YTO Hayraj, BBIOpaHHBIM CTYAEHT YCHEIIHO cIacT ceccuro. B
otset 3anummute 10 p.

Bpewms oxxunanusa aBTo0yca ecTb pABHOMEPHO paclpeesieHHas
B untepBaie (0; 6) ciaydaitHas BenuunHa X. Halinurte cpegHee
BpeMsI O)KUJIaHHs OYepeTHOTro aBTolyca.

Bpemsi pemoHTa aBTOMOOWJI €CTh CllydailHas BelWyuHa X,
UMEIoIIIas MMOKa3aTeIbHOE paclpeiejieHue ¢ mapaMeTpom A =
0,1. Haitnure cpegHee BpemMsi peMOHTA aBTOMOOMJIS.

10

Cpennuil pacxoj 93JIEKTPOIHEPIMH B HEKOTOPOM PETHOHE
cocrapisier 40000 xB1/4. [Tonb3ysick HepaBeHCTBOM MapkoBsa,
OLICHUTbh BEPOSTHOCTh TOI'O, YTO PACXOJ 3JIEKTPOIHEPIHMH HE
npebicuT 50000 kBT/4. B oTtBeT 3anumute 10 p.

Tect Ne 4

/11

3anaHus BapuanTe! oTBETOB

[Ipas.
OTBET

Ha  mnmockoctu  HapucoBanbl  aBe | 1) 0,5;
KOHIIEHTPUYECKHUE oKpyxHocTH, | 2) 0,65;
pamuycel  koTopeix 6 w12 cm| 3) 0,12
cootrBeTcTBeHHO. KakoBa BepositHocTh | 4) 0,75;
TOro, 4TO TOYKa OpomieHHas Haymady B | 5) 0,60.
OOJIBIION Kpyr, TMOMajaeT B KOJIBIIO,
o0pa3oBaHHOE yKa3aHHbIMH
OKPYKHOCTSIMU ?

OmbIT cocToUT B TOM, uto crpenok | 1) Ay
NPOM3BOAMT 3 BBICTPENA 10 MHUIICHM. 2) A 1EX3§
CoOprtHe A | — «TiONIaaHe B MUILEHb IIPU
k-om BeICTpene (k=1,2,3). Bri6epure i S
npaBubHOe Bhipakerne s obosmauerms | P 1~ AL A Ay
COOBITHST «XOTS ObI OTHO TTOMA/IAHKE B IIETbY. | ) A+ Ay + A

3)AAA+AAA+AAA;
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Ha cb6opky momagator netanu ¢ AByXx | 0,90;
aBTomatoB: 80 % w3 nepBoro u 20 % wu3 | 0,09;
3 | BTOpOrO. [TepBeiit aBTOMatr maet 10 % | 0,91; 3
" | Opaka, BTOpoii —5%  Opaka. Haiitu | 0,85;
BEPOSITHOCTh  MomajaHusi Ha cOopky | 0,15.
N00pOKAaYECTBEHHOM JIeTalu.
Cnyyaiinasg BenuunHa X 3ajaHa 3akoHoMm | 1) 3;
acrpeeICHUs: 2) 1;
4. X; 0 X, 5 3) 10; 3
D; 01 | 02 | 0,7 4) 0,8;
Haiitu 3Hauenue X,, ecnmu M (X) = 5,5. >) 12.
CityyaiiHas BEIMYMHA 3a/1aHa 1) 2;
IJTIOTHOCTBIO paclpeAeIeHUs 2) 1;
0 mpu X<0; 3) 0,5;
> | p(x)=4Cx mpu 0<x<I; 4) -1 I
5) 1,5.
0 mpu X>0.
Haiitu koadumment C.
. 1) 0,10;
CrydaiiHas BeJIMUYMHA PACTIpeAeIieHa Mo .
-~ 2) 0,15;
HOpPMAaJIbHOMY 3aKoHY, IpuueM M (X) = 15. .
6. " 3) 0,20; 4
Haiitu P (10 < X < 15), ecnu u3BeCTHO, 4TO 4) 0.25:
P (15 <X <20)=0,25. 5) 0.30.
_ y 3,05;
ITo BeIOOpKE 0OBEMa n = 51 HaitneHa 306,
7 CMEIIEHHAs OLIeHKa /[, = 3 reHepallbHOM 3’5 1? )
" | mucnepcun. Haliti HECMEIIEHHYIO OLIEHKY 3’ 60?
ZIMCTIEPCHH TEHEPATbHOI COBOKYIHOCTH. |
Tect NeS
No OTBeT C
3aganus
n/n KJIaBUATYyPbI
1. | CkoibKO BCEBO3MOXKHBIX XOPI ONMPEICTISIIOT 8 TOUEK Ha OKPYKHOCTH. 28
3aKoH pacnpeeeHus CydaitHOW BeTUIMHbI X 3a/1aH TaOIUIICH:
X; 40 42 44 45 46
2. 0,8
Pi 0,1 0,07 | 0,03
Haiitu BepositHOCTB coObITHS X < 44.
Hekto xynun nBa Guiera. BeposTHOCTh BBIMTpHIIIA XOTS ObI 1O
3. | omnomy Ousety paBHa 0,19. Uemy paBHa BepOSATHOCTH BhIMTpHIIIA | 0,1

110 OJIHOMY JIOTEpEHHOMY OHUJIETY.
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BepositHocTh nocemienust marazuda Ne 1 pasna 0,6, a marazuna Ne 2 —
0,4. BepossTHOCTB MOKYTKM IpH nocereHny Marasuaa Ne 1 pasna 0,7,
a marazuHa Ne 2 — 0,2. HaiiT BEpOSITHOCTh TOKYTIKH.

0,5

CKOIBKO pas3 l'IOIl6paCBIBa€TC5I MOHCTA, CCJIN OUCTICPCHUA YHCJId

nosiBJICHUI repba paBHa 2.

3aKOH pacnpeieleHus CIy4allHOW BETUYHUHBI X UMEET BHU/I

X; 1 9 29

D, 0,94 0,02

Havitn MatremMaTrnueckoe 0KuJIaHuEe CIIYYalHOW BEJIMYUHBI.

Cnyyaiinasg BennurHa X pacnpezesieHa no HOpMaJIbHOMY 3aKOHY C
napametpoM a = 35. Ecnu BepostHocTh P (10 < X <25) =04, T0

yeMy paBHa BeposATHOCTH P (45 < X < 60)?

0,4

Tect Ne6

/o

3ananus

Bapuantsl oTBETOB

[Ipas.
OTBET

N3 cnoBa «HAYT'AJ]» BeiOupaetcst Hayran onna Oyksa. Kakosa

BEPOSITHOCTh TOTO, YTO ATO OyKBa «S»

[Tocne Oypu Ha yuactke mexay 40-m u 70-M KujgoMeTpaMu
TenedOHHOM TUHUHU TTPOoU30Iea 0OphIB MpoBoaa. KakoBa BEposITHOCTD
P toro, uto pa3psIiB npousotien Mmexay 5S0-m u 55-m kunomerpamu? B

oTBeT 3amnucath 60P.

10

IIycts A, B, C — Tpu npou3BOJIbHBIX COOBITHSIL.
Haiitn BbIpaskeHHs Ui COOBITHIA, COCTOSIIIUX B
TOM, 4yTO U3 A, B, C:

a) MPOU3OIILIO TOJBKO A;

0) mpomszonuio A u B, Ho C He
MIPOMU30IILIO;

B) BCE TPU COOBITHS TTPOU3OIILIH;

T') MPOU3OIILIO JIBA U TOJIBKO JIBA COOBITHS,
J1) MPOM30LLIO OTHO ¥ TOJIBKO OJTHO COOBITHE.

ABC;
ABC;
ABC + ABC + ABC;
ABC:;
ABC + ABC + ABC;

a) 2)
0) 4)
B) 1)
r) 5)
1) 3)

[lapTus neraneit u3rorosiieHa AByMs padounmu. IlepBsiil padouunit

W3TOTOBWUJI % BCEX JIETaJEH, & BTOPOU — % BepostHocts Opaka ajist

nepBoro padouero cocrapiser 1%, a nis Broporo — 10%. Ha
KOHTPOJIb B3sUIH OAHY JieTanb. KakoBa BeposSTHOCTH (B MPOIIEHTaX)

TOTO, YTO OHA OpakoBaHHas?
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BepoaTHOCTB TOTO, 4YTO B TEYEHUE OJHOU CMEHBI
BO3HUKHET HEMOJaJKa CTaHKa, paBHa p. Kakosa
BEPOSITHOCTh TOTO, YTO HE IPOMU30MIET HUA OJTHON
HETOJIaJIKU 32 TPU CMEHBI?

1) 3p;
2) 3(1-p);
3) p’;

4) —p;

5) (1-p).

5)

MareMaTu4eckoe  OXHJAaHUE U JUCHEPCHUsd
HE3aBUCUMBIX CIy4aliHbIX BeanunH X W Y
COOTBETCTBEHHO paBHBl M (X)=2, D(X)=3,
M )=4, DY)=5. Haittu M(Z) u D(2),
€ClM ciay4alHas BelnuhHa Z 3ajlaHa paBEHCTBOM
Z=2X-Y +3.BotBer 3anucatb M (Z)-D(Z).

51

ITpomsBoaurcs 200 MOBTOPHBIX  HE3ABUCUMBIX
UCTBITAaHUM, B KaXJIOM M3 KOTOPBIX BEPOSTHOCTh
coObitust A paBna 0,2. Haiitu mucnepcuto  D(X)
CIIy4YallHOM BENMYMHBI X — YHUCIA TOSIBJICHUS
coObiTust A B 200-X HCIIBITAHUSIX.

32

HempepbiBHas  ciydailHass ~ BeEJIWYMHA X

pacrpeaeiaceHa 110 HOpMaJIbHOMY 3aKOHY U HMEET
_(x=60)

e 50
5\27@

B kakom pauamazone c¢ BeposiTHOCThIO 0,9973
COJIEp)KaTCsl BO3MOXKHBIC 3HAYCHUS CIy4aiHOM
BEJIMUUHBI X?

IJIOTHOCTH pacupeneseHust P(X) =

(-15; 15);
(—60; 60);
(45;75);
(55; 65);
(60; 75).

3)

%
Ecin  F (X)— smmnupuueckas QyHKuMs pacrpenencHus
JUISL BBIOOPKH, TIPEJCTABJIEHHOM CTATHCTHIECKMM PSIOM

x.\478

m |5 2 3

b

TO nipousBeneHue 10F * 5)F * (9) paBHO

10.

W3 renepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOpKA
oobema n = 60, npeacTaBiIeHHAs CTATUCTUYECKUM PSIIOM

X, | 4]7 |8

m |30 |12 |18
Haiitn ToueuHy0 OLIEHKY T€HEepAIbHOU CPENHEN
apu(pMETHYECKOM M0 JaHHOU BBIOOPKE.

b

5,8;
OR70%
4) 6;
5)7.

2)
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