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1. MACHHOPT ®OHJAA ONEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

@DOoHJT OLIEHOYHBIX CPEICTB - HEOTheMJieMas 4acTh pabodeld MpOorpaMMbl
muctumineel - «Teopust BepoOSITHOCTEH M MaTeMaTHYecKas CTaTUCTHKA» U
npeaHa3HaYeH JUIsi KOHTPOJISI U OLIEHKH 00pa30BaTeNIbHbIX JOCTHKCHHUI CTYICHTOB,
OCBOMBIIHUX MPOTPaMMY JUCHHUTUTHHEI.

1.2. Heab u 3a1aum poHIA OLIEHOYHBIX CPEACTB

Henp @OC - ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU 00YyYaIOIIErocs
tpeboBanusim PI'OC BO — OakamaBpuaT 1O HaNpaBJICHUIO MOATOTOBKU
44.03.05 ITenarornyeckoe oOpa3zoBaHue (C AByMs MTPOPHISAMH TOJATOTOBKH),
YTBEP)KJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHuss U Hayku Poccuiickoi
depneparuu ot 22 depaiist 2018 r. Nel25 (¢ UBMEHEHUSIMU U JIOTIOJTHEHUSIMH ).

1.3. IlepeyeHb KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHON MPOrPaAMMBI

[Ipouiecc ocBOeHUsT AUCUUIUIMHBI HAITPaBJeH Ha (OPMUPOBAHUE CIIETYOLIUX
KOMITETEHLIUI ¥ MHIMKATOPOB MX JOCTHKEHUS:

Kog o ®I'OC BO ‘ NuaukaTtop JOCTHXKEHUS
[IpodeccronanbHble
IIK-1.1. 3Haer CTpyKTypy, COCTaB W IHJAKTUYECKHE
€ TMHUIIBI
I1K-1. Cnocoben ocBauBaTh 1 peaMeTHOM 00acTH(MpernoaaBaeMoro Npeamera).
WCIOJIh30BATh TEOPETUUECKUE [IK-1.2. VYmeer oOCyHIeCTBIATH OTOOp Yy4eOHOTO

3HAHUS U IPAKTHYECKUE YMEHUS U | COZIEPKaHUs JUIsl €r0 pealu3ally B pa3IuuHbIX popMax
HaBBIKU B IIPEAMETHOI 001acT pu | 00yueHus B coorBeTcTBUM cTpedoBanuamMu @I'OC OO.

peleHny NpohecCHOHAIBHBIX I1K-1.3. JleMoHcTpupyeT yMeHHE pa3pabaTbiBaTh

3a1a4 pa3iauuHble  (OpMBI yUeOHBIX 3aHATUH, NPUMEHATH
METO/IbI, IPUEMBI U TEXHOJIOTUU 00y4EHUSs, B TOM UUCIIE
MH(OpMalLIMOHHBIE.

1.4. Jransl ¢popMUpPOBAHUSA KOMIETEHUMH M CpeACTBa OIEHUBAHMS
YPOBHS UX cOPMHPOBAHHOCTH

KoHnTposbHO-011¢HOYHBIE

Jransl popmupoBanus komnereHuuii | Komnerenuuu cpencrBa / cnocod
OLICHMBAHUS
OCHOBHBIE IOHATUS TEOPUU BEPOSTHOCTEN. [K-1 BrInonHenne npakTH4ecKux
OCHOBHBIE TEOPEMBI TEOPUHU BEPOATHOCTEN 1 3a/IaHU, HHIUBUTYATBHOTO

CIIe/ICTBHS 13 HUX 3aJ1aHMs], YCTHBIN OIpPOC

IK-1 BrinosiHeHnE TpaKTUYECKUX
3aJlaHU, UHIUBUYaTbHOTO
3a7aHus, YCTHBIA OMPOC

HOBTOprIC HC3aBUCHUMbIC UCIIBITAHUA

JIMCKpeTHBIE CITyYaifHbIC BETUUMHBI IIK-1 TecT, BeINOTHEHUE
WHIMBUAIYIBHOTO 3aIaHHSI




IIK-1 BrInonHenne npakTH4ecKux
3aJlaHui, HHIUBUYaJIbHOTO
3aJ1aHMsl, YCTHBIM OIIPOC

HernpepbiBHbIe ciydaiinbie BETUYHHbI

O0paboTKa CTaTUCTUYECCKUX JTAHHBIX. IK-1 BrinosiHeHUE pakKTUYECKUX
CraTtucTudeckue runoTe3bl 3aJlaHuy, HHAUBHUYaJIbHOI'O
3aJ1aHMs], YCTHBIN OIpOC
IK-1 3aver (YCTHBIN)

HpOMC)KYTOLIHaﬂ aTTrecranus

1.5. Onucanue nokaszaresued (GOPMUPOBAHNS KOMIIECTECHIIMMI
Koa komnereHuun Ilanupyemble pe3yabTaTbl 00y4eHus (II0Ka3aTen)

ITK-1 3naem: OCHOBHbBIE IIOHSTHS TEOPUU BEPOSATHOCTEM M MAaTEMaTH4ECKON
CTaTUCTUKH, HEOOXOJUMBbIE [UIsl pElIeHUs 3aJad MPHUKIAJTHOTO
XapakTepa; OCHOBHbIE IOHATUS M TEOPEMbl TEOPUU BEPOSTHOCTU;
MOHATUSA CIy4allHOW BEJIMYMHBI, €€ YMCIIOBBIE XapaKTEPUCTHKH;
OCHOBHBIC 3aKOHBI PACHpEAEsICHUs CIYyYallHOW BEJIMYMHBI, OCHOBHBIE
MOHATUSA MATEMATUYECKON CTATUCTHUKHU;

Ymeem: npuUMeHATh METO/IbI TEOPUU BEPOSITHOCTEM U CTATUCTHUYECKUE
METOJIbI JUIsSl PellieHus] MPUKIAIHBIX 3a/1a4; (OopMaln30BaTh SBJICHUS U
MIPOLIECCHI CO CIy4YallHbIM MCXOJIOM B BUJE BEPOSTHOCTHBIX MOJEIIEH;
MIPOBOJIUTH AHAJIU3 CTATUCTHUYECKUX JAHHBIX U UHTEPIPETUPOBATH €r0
pe3yJbTarthl;

Bnaoeem Hasvikamu: TpUMEHEHHUS COBPEMEHHOTO MaTEMaTHYE€CKOIO
UHCTpYMEHTapus il pELIeHUs MNPUKIAAHBIX 3a]a4; METOJIUKON
IIOCTPOCHHMSI, aHAJIM3a U NPUMEHEHHUS MaTeMaTUYECKUX MOJENIEH UIs
OLICHKH COCTOSIHMS W NPOTHO3a pa3BUTUS (U3MYECKUX SIBICHUNH U
MIPOIIECCOB; HABBIKAMU [TOCTAHOBKH U (hOpMaTU3alMK pa3IMuHbIX 337124,
TpeOyIOIMX HCIOIb30BAaHUHM BEPOATHOCTHO-CTATUCTUYECKUX MOJIETEH,
OLICHMBAHMSI MOJIEIIEN U UX aHAIMU3A.

1.6. Kputepuu oueHUBAHHsI KOMIIETEHIIMIi Ha Pa3HbLIX 3Tamax X

(¢popMupoBanusn
Ounas ¢popma o0ydeHus

Buj Tekyuiei yueOHoi padoThI KosanuectBo 6a/110B
oopmMIIeHHE KOHCIIEKTOB JICKIITMOHHBIX U MIPAKTHYECKUX 3aHATHI 5
paboTa Ha MPaKTHYECKUX 3aHATHIX 35
BBITIOJTHEHUE HHIUBUIYATHHOTO 3aJIaHUS 30
9K3aMeH 30
Hroro: 100

HakxonureabHas cucrema oneHuBanud mo 100-6aabHo# mKaJje

Yerpipexoai- 100- BykBenHnas mkana, coorsercrsyromas 100- Cucrema
JIbHas cucTeMa |0aj/IbHAsA 0aJUIbHOM HIKAJIe OLICHUBAHMS
OLleHUBAHUS KA 3ayeTa
IK3aMeHa
OtinyHO 90-100 | A — OTJIMYHO — TEOPETUYECKOE COJIEpKaHHE Kypca

OCBOCHO TOJTHOCTHIO, 6€3 IPOOEIOB; HEOOXOIUMBIE
HpaKTI/I‘-IeCKI/Ie HaBBIKHN pa60TBI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE




PEIyCMOTPEHHBIC IPOTPAMMO# 00yUCHUS
yucOHBIE 3aaHHs BBITOJHEHBI, KAYECTBO MX
BBIIIOJIHEHHS OLIEHEHO YHCIIOM 0aJUIOB, OJIH3KUM K
MaKCHMAaIbHOMY

Xoporo

83-89

B — oueHb XOPOIIO — TEOPETUYECKOE CONEPIKAHUE
Kypca OCBOEHO IIOJIHOCThI0, 0e3 IpoOesoB;
HE00X0UMbIE IPAKTUUECKUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
c(OpMHUPOBAHBI; BCE MPEAYCMOTPEHHBIE
porpaMMoil o0ydeHus yueOHble 3a1aHUs
BBITTOJIHEHBI, KAYECTBO BBIMOJIHEHUS OOJBIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OJM3KUM

K MaKCUMaJIbHOMY

Xopo1io

75-82

C — Xopo1Io — TeOpeTUYecKoe coiepkaHne Kypea
OCBOCHO TMOJTHOCTHIO; HEKOTOPHIE TPAKTUUECKHE
HAaBBIKU Pa0OTHI C OCBOCHHBIM MAaTEPUAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MIPeIyCMOTPEHHBIE TPOTPaMMOii 00ydeHHUSI
y4eOHbIE 3a]JaHUs BBITTOJIHEHBI, KAYE€CTBO
BBITIOJTHEHUS] HU OJJHOTO M3 HUX HE OLIEHEHO
MUHHMAJIbHBIM YUCJIOM OaJlJIOB, HEKOTOPHIE BUJIBI
3aJlaHu# BBIMOJIHEHBI C OIIMOKAMHU

YnosnerBo-
PUTEIBHO

63-74

D — y10B1eTBOPUTEIBHO — TEOPETUUECKOE
coJiepKaHue TUCLUILIMHBI OCBOEHO YAaCTUYHO, HO
poOesBl HE HOCAT CYLIECTBEHHOIO XapaKTepa;
HE00XO0/IMMBbIE IPAKTUYECKHUE HABBIKU PaOOThI

C OCBOCHHBIM MaTepUajioM B OCHOBHOM
c(OopMHPOBaHBI; OOJIBIIMHCTBO
MIPEeyCMOTPEHHBIX MPOrPaMMOI 00yUeHus
y4eOHBIX 33]aHUI BBIIIOJHEHO, HEKOTOPbIE

13 BBITTOJIHEHHBIX 3aI[aHI/II\/'I, COACpKAT OIINOKHU

Y noBneTBo-
pHUTENBHO

50-62

E — nmocpeacTBeHHO — TeopeTHyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c()OPMUPOBAHBI, MHOTHE MTPEyCMOTPEHHbIE
nporpamMmoii o0yuenust yueOHbIe 3aaHus

HE BBINOJIHEHBI JIN0O KaYeCTBO BHITIOTHEHUS
HEKOTOPBIX U3 HUX OLIEHEHO YUCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJIBHOMY

3auTreHo

Heynosnerso-
PHUTEITBHO

21-49

FX — Hey10BIETBOPUTENILHO — TEOPETHUYECKOE
coJiep;kaHue Kypca OCBOEHO YaCTHYHO;
HE0OXOIUMBIE TTPAKTUIECKUE HABBIKU PaOOTHI
He c(hOpMUPOBAHBI; OOJIBIIMHCTBO
MIPEeTyCMOTPEHHBIX MMPOTPAMMON 00yUeHUs
y4eOHBIX 3aJJaHUI HE BBITIOJIHEHO JIMO0 KauyeCTBO
WX BBITIOJIHEHUS OLIEHEHO YUCIIOM 0aJlioB,
OJIN3KUM K MUHUMAJILHOMY; TIPH
JIOTIOJTHUTEIFHON CaMOCTOSITENILHOM paboTe Hall
MaTepUajoM Kypca BO3MOXHO MOBBILICHHE
KauecTBa BBIMOJHECHUS YUCOHBIX 3aIaHUN

Heynosnerso-
PUTEIBHO

0-20

F — Hey10BIETBOPUTENILHO — TEOPETHUECKOE

COZIep’KaHHe Kypca He OCBOCHO; HEOOXOAMMBIC

He 3aureno




MPAKTUYECKHE HAaBBIKH PAOOTHI

He c()OPMHUPOBAHBI; BCE BBHITIOIHECHHbBIE yUeOHbIE
3ajaHus CoJiepXKaT rpyOble OmOKH,
JONIOJTHUTEIIbHASL CaMOCTOSTENIbHASL paboTa HaJ|
MaTepHalioM Kypca He IPHUBEIET K KaKOMY-TH00
3HAYMMOMY HOBBIIICHUIO KAY€CTBA BBITOJIHEHHUS
y4eOHBIX 3aaHHI

2. KOHTPOJIBHO-OLUEHOYHBIE CPEJICTBA
2.1.OneHo4YHbIEe CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)

NuauBuayajabHoOe 3a1aHKeE:

CKOJBKUMHU CIIOCOOaMU MOKHO M3 OJJHOW TISTHICCATUKONIECYHONH MOHETHI,
IIECTH JICCATUKONCCUHBIX U BOCBMHU IMATHKOIICEYHBIX MOHET HAaOpaTh OJHMH
py0in?

B marasun nmoctynmino 30 HOBBIX TEIIEBH30POB, CPEIU HHUX 5 TEJICBHU30POB
umeroT AedekT. KakoBa BepoOSTHOCTh TOTO, KYIUICHHBIA TEJICBU30p HE UMECT
nedexToB?

B naptuu 10 uznenwuii, cpeau kotopsix 3 OpakoBaHHbIX. Hayaauy BeiOuparor
3 m3nenus. Haliti BEpOSITHOCTD, 9TO OJTHO U3 HUX OpaKOBaHHOE.

B kpyr, paanyca 6 cM BhnHcaH NpaBUIbHBIN TpeyroiabHUK. B kpyr Opocunu
TpU TOYKUA. HaWTh BEpPOSATHOCTH TOTO, BCE TOYKM NONAIM BHYTPb
TPEYTOJIbHUKA.

B rpynmne cryaeHToB pemarot 3amady. M3BecTHO, 4TO 3 CTy/IEHTa y4aTcsl Ha
«OTIMYHO», 17 Ha «XOpoIIO» U 5 Ha «YJIOBIETBOPUTEIBLHO». BEepoATHOCTH
TOTO, 4YTO 3ajJada OyJaeT perieHa oTauyHukoMm paHa 0,65; xopommcTom —
0,35; mocpenctBennbiM cryaeHToM — 0,13. a) Kakas BeposiTHOCTH perieHus
3amaun? 0) CTyaeHTOM pellleHa 3ajada; HalTH BEPOSITHOCTh TOTO, YTO OH
YUYUTCS Ha «yJOBJICTBOPUTEIHHOY.

bank umeer 6 ornenenmii. C BepositHOCThIO 0,2 HE3aBUCHMO OT JAPYTHUX
KKJ0€ OTACIICHHE MOXET 3aKa3aTh Ha 3aBTpa KPYMHYIO CyMMy JeHer. B
KOHIIE pabodero JHS OJHUH W3 BHUIC-TIPEC3UICHTOB OaHKa 3HAKOMHTCS C
MOCTYIHUBIIIMMH 3asiBKaMH. KakoBa BEpOSTHOCTb TOTO, YTO OYET: a) XOTs Obl
OJTHa 3asiBKa; 0) POBHO 2 3asBOK; B) KAK MUHUMYM 4 3asiBOK?




7. 3anaH 3aKkoH pacnpeneyeHus ciydaiHor Benuuunbl X. Haiitn M(X), D(X),
M(5x+2), D(5x+2). CoctaButh hyHKIIHIO pacupenencHus F(x), mocTpouts e

rpaduk.

x(1 |2 |3 |5

p|{0,1/03|0,4/|0,2

8. CnyuyaitHas BenuuuHa X 3amaHa ¢yHkuued pacmpenenenus F(x) . Haiitu
IUIOTHOCTH BeposiTHOCTH f (X) , MaTeMaTuuecKkoe OXUJAaHUE U JUCIEPCHIO
CIIy4allHOM BEJIUYUHBL.

0, x<1
F(x)=40,5(x*-x),1<x<?2
1, x>2

9. 3a nmecaTh gHEW paboTHI Mayioe mpeanpusaTe «J{IoiMOBOYKa» MOIydao
JTHEBHYIO TIpuoObLIb (By.€.): 4, 5,8, 5,9, 3,4, 3, 3, 3. PaccmarpuBas gaHHbIE,
KaK BbIOOPOYHBIE HAOIIOACHUS CIIy4ailHOW BETUYHHBI, HAlIUTE BHIOOPOYHOE
CpellHee M Bce Mepbl K0eOJeMOCTH / Bapualuu BBIOOPKHU. SBisieTcss U
BBIOOPKA OAHOPOTHOM

10.M3yuenue pocra AECATHICTHUX MaTbYMKOB OJHOM MOCKOBCKOMW IIKOJBI Ha
OCHOBE CJIy4ailHOM BBIOOpKM OOBEMOM 23 Majb4MKa IMOKa3ajd0, YTO HX
CpPeIHHH POCT IO BBIOOPKE cocTaBisieT 118 c¢cM ¢ BBIOOPOYHBIM CpPETHUM
KBaJpaTUYECKUM OTKJIOHEeHHMEM 6¢cM. Haiinute 98%-Hblli NOBEpUTEIBHBIN
UHTEpBAJI I CPEAHEr0 KBAJAPATUUYECKOTO OTKJIOHEHHS, KOTOPBIi
XapaKTepU3yeT POCT BCEX JECATHICTHUX MAIbYMKOB MOCKOBCKHUX IIKOJL.

11.CemMb npernogaBateliel MKoJIbl IPOXOAAT aTTECTALUIO MO Pe3yJIbTaTaM TeCTa
Y Ha OCHOBE OIIEHKH, TOCTABJICHHON UM IUPEKTOPOM IIKOJIbI. Pe3ynbTaThl X
aTTECTalluK TaAKOBBI:

IIpenogaBarenu 12 3 |4 |5 6 7
Pesynbrate! Tecta 712 |5 |4 |3 |8 |9
OrneHka qupeKTopa 6|3 5 7 9 10 |8

Ha ocnoBe panroBoro kosddummenta CrnupmMeHa HAWAUTE TECHOTY CBS3HU
MEXIY ABYMs MOKA3aTEISIMU JECSATEIbHOCTH MPENOAABATENEH, paccMaTpuBas
JaHHBIC, KaK BBHIOOPOYHBIC HAONIOACHUS CiIydailHbIX BenwuwH. Cremaiite
BbIBOA. [IpuBenuTe KOHKPETHBIE NIPUMEPBI, B OJHOM M3 KOTOPBIX



ko3 dunmrent Crniupmena ObL1 ObI paBeH 1, a B IpyroM mpumMepe oH ObLI Obl
paseH 0.



TecToBOEC 3a1aHUE

1. | BeposTHOCTH COOBITHSI A TIpY HACTYIUJICHUH XOTSI OBl OJTHOTO COOBITHS
Hi(i=1,2, ...,n)u3 MOJHO# rpyIIIbl COOBITHI HAXOIUTCS 1O hopMyJIe:
0 n
)| PA=3H P B) | P(4) =3 P(H,)P, (A
i=1 i=1
0) < r) _3
P(4)=2 P(H;))P(A) P(4)=3 P(H))+Py (A)
i=1 i=1
2. | KakoBa BEepOSTHOCTH BBHITIQZICHUS OYKA PABHOTO 3 TPU OJTHOM OpOCaHWr
UTPAIBHOTO KyOuKa?
a) |1 B) 1/3
0) |1/6 r) 2/3
3. | Teopema P (A) +P (B) = P(A + B) BBITIOJIHUMA, €CJTU COOBITHS
a) | COBMECTHBI B) HECOBMECTHBI
0) | HE3aBUCUMBI r) 3aBHCUMBI
4. | Ecou CB B 0JHOM MCHBITAHUHA UMEET MATYI0 BEPOSITHOCTD, & KOJTMYECTBO
UCIIBITAHUM TOCTATOYHO OO0JIBIIOE, TO OHA PACTIPEIEIICHA M0 .....
a) |3akony ['aycca B) PaBHOMEPHOMY 3aKOHY
(HOpMaJIbHOMY)
06) | OMHOMHAJIBHOMY 3aKOHY r) MI0KA3aTEJIbHOMY 3aKOHY
Jlana BeIOOpKa 00béMan=7: 3,5, -2,1,0, 4, 3. Torna Mmoja BeIOOpKH Mo u
S. MenraHa BeIOOpku Me paBHbI
a) Mo=3 Me=1 B) Mo=3 Me=3
6) Mo=5  Me=3 r) Mo=7, Me=1
6. | /laHO cTatHcTHYECKOE pacnpeaesieHue BHIOOpKH 00béMa n =10:
Xi -1 1 2 6
n; 4 |12 |3 |1
Haiitu cpennee apudmMeTnueckoe BHIOOPKH U JUCHEPCHIO BEIOOPKHU.
7. | CnyuaitHas BelmMurHA X MHTErpasibHOM (yHKIMeH pacnpeneneHus F(X):

0 mpux<0

F(X) = X2
— apul<x<4
16

1 npux>4

Haiitu: 1) nuddepennmanpayro pynknuio pacnpenenenus f(X); 2)
maTemaTrueckoe oxuaanne M(X); 3) mucnepcuro D(X).




Bonpocek! 1J151 yCTHOT0 KOHTPOJIA

1. JlaiiTe onpesiesieHne MOHATUS UCTIBITAHUS, IPUBEUTE IPUMEPHI.

2. JlaiiTe onpezieieHne HEBO3MOYKHOTO U JJOCTOBEPHOTO COOBITHUS, CITy4allHOTO
COOBITHS.

3. Kakue coObITHS HA3BIBAIOTCSI COBMECTHBIMH, HECOBMECTHBIMU?

4. Kakue coObITUS HAa3bIBAIOTCS PABHOCUIIBHBIMU?

S. Oxapakrepusyiite AeMcTBUsI HaJl COOBITUAMU (IIPOU3BEJICHUE, CyMMa U
Pa3HOCTh)

6. Kakue coObITHSI HA3BIBAIOTCS] MPOTUBOIIOJIOKHBIMU?

7. Yo Takoe nmoJiHas rpyrra coObITUi?

8. JlaliTe KIIaCCUYECKOE ONPEAEIEHUE BEPOATHOCTH.

Q. JlaliTe CTaTUCTUYECKOE ONPENEIICHUE BEPOSITHOCTH.

10. JlaiiTe reoMeTpHUECKOE ONpPEIeIeHNE BEPOSITHOCTH.

11. Cdopmynupyiite TeopeMbl cioxkenus Nel, 2, 3.4

12.  JlaiiTe omnpesiesieHUe HE3aBUCUMBIX COOBITUH.

13. Cdopmymnupyiite TeopeMbl ymHOkeHus Ne 1, 2, 3.4

14. B uem cyth dhopmyn baiieca?

15.  Yro Takoe cxema bepnymm?

16. B uem cyTb dpopmyinsl bepuynn?

17. B 4deMm cocTosT mpuOIUKEHHBIE CIIOCOOBI MOJCUETa BEPOATHOCTEN B CXEMeE
bepnymm?

18. Uro Takoe cimyuaitHas BenuunHa? Kakas ciydaiinas BeTM4rHA Ha3bIBACTCS
JVCKPETHOM?

19. Yro Takoe MareMaTUYeCKOEe OKHUTaHuE?

20. UYro Takoe mucrepcus? Urto oHa xapaktepusyeTr? UTo Takoe cpemHee
KBaIpaTUYHOE OTKJIOHEHUE U KO3PPULIMEHT Bapuanuu?

21. Yro wnaspBaerca (QyHKIMEW pacnpeneneHus (MHTETpaibHOU (yHKIMEH
pacnpeneneHus)?

22.  Kakue cinyuaiiHble BEJIMUUHBI HA3bIBAIOTCSI HEMPEPHIBHBIMU?

23.  Yro Takoe II0THOCTh BEpPOITHOCTHU (muddepeHiuanbaas GyHKIUN
pactipeneneHus)?

24.  Tlo xakum dopmysamM HaXOSTCS MAaTEMAaTUYECKOE OKUIAHUE U JTUCTICPCHS
JMCKPETHOM cityyaliHOM BennunHbl? HenpepbIBHOW CTy4ailHOM BETUYUHBI?

25. llonsatue O TEHEpalbHOW COBOKYITHOCTM W  BBIOOpKE, MpobOiema
PETPEe3eHTaTUBHOCTH BHIOOPKH.

26. IlpencraBieHue CTaTUCTUYECKUX JaHHBIX. CTaTUCTUYECKHUE TaOIUIIBI.

27. [laiiTe onpeneneHne rucTorpaMMbl U TIOJIUTOHA YaCTOT.

28. Urto Takoe pa3max Bapuallid, CPEJHEE 3HAUCHHUE, MOJa W MeauaHa IS
IpyNIUPOBAHHON U HETPYIIIUPOBAHOU BHIOOPKU?

29. Jlate ompeneneHue NUCIIEPCUH, CPETHETO KBAIPATUIYHOTO OTKIOHCHHUS.

30. B uem cyTh HOPMAJILHOTO PACIpEAEICHHs, YTO TAKOE ACUMMETPHS U SKCLECC?

2.2. OueHOYHBbIE CPECTBA JJIsI MPOMEKYTOUHOI aTTecTaluu (IK3aMeH)



BOHpOCbI K 9K3aMEHY

=

[IpenMeT nu OCHOBHBIE ONIPEACIIEHUS TEOPUN BEPOSTHOCTEN.

Cayuyaiinbie coObITHs. [IpocTpaHCTBO 371€MEHTAPHBIX COOBITHIA

3. Ilonnas rpynma HECOBMECTHBIX COOBITUH, MPOTHUBOIMOJOXKHBIE COOBITHS,
CBOMCTBA UX BEPOSITHOCTEM.

4. Onepauuu HajJ COOBITUSIMH. BeposSTHOCT, Kak Mepa BO3MOKHOCTU

MOSIBJICHUS CITyYalHBIX COOBITHM.

Junarpammel Diiiepa.

KoMOuHaTopuka: pasmenieHusi, codyeTaHus, MepecTaHoBKHU. Pa3mernieHus,

COYETAHMS U MIEPECTAHOBKHU C MOBTOPEHUAMU. [Ipumepsl

[IpaBuna cymmbl 1 ipou3BeAeHUs] B koMOuHaTopuke. bunom HeroroHa.

Knaccuueckoe onpenenenue BepossTHocTer. CBOMCTBA BEPOATHOCTEM.

CratucTuyeckoe OonpeaeneHue BEpOSATHOCTEN, TEOMETPUIECKOE

ONpEIEIICHUE BEPOSITHOCTH. [ [0OHATHE aKCMOMATUYECKOTO ONPEIEIICHHS

BEPOSTHOCTH.

10.Teopemsl ClI0)KEHHS BEPOSITHOCTEH.

11.YcnoBHas BepoATHOCTH coObITHI. [Ipon3Benenre coObITUiA. 3aBUCUMBIE U
HE3aBUCUMBIE COOBITHS

12.Teopembl YMHOXKEHUSI BEPOSITHOCTE.

13.TTonnas rpymnma coobiTuii. @opMyIia MOTHONW BEPOSITHOCTH.

14.®opmyna nonHoM BepositHocTH. Dopmyna baiieca

15.TToBTOpHBIE UcTibITanus. Cxema bepHymiu

16.1TonsiTie cyyaiiHO Benu4uHBL. [[MCKpeTHBIE W HENIPEPHIBHBIC CIydYaiiHbIE
BEJINYMHBI.

17.®@yHKuus pacnpenenaeHus Ciy4yaiiHOM BEJIMYMHBI.

18.MaTemaTrudecKkoe OKHaHUuE CITy4alHON BETMYUHBI. ETO CMBICT U TIPUMEDHI.
CBolCcTBa MATEMATUYECKOTO OXKUIAHUS

19./lucniepcust U cpefHee KBaIpaTUUECKOe OTKIOHEHUE CITyYailHOW BETMYMHBI.
Nx cMmbIc 1 ipuMepsl BeruucieHus. @opmMyIibl 1151 BBIUUCICHUS TUCTIEPCHUH.
CBoiicTBa qucCIIEpCUA

20.3axkoHbI pacnpeeneHus TUCKPETHON ClTydyaliHOW BEJIMUUHBI.

21.Marematuueckoe 0KHIaHUEe U JUCTIEPCHS TUCKPETHON CITy4YaitHOM
BEJINYUHBI.

22.®opmyna bepnymm. bunommanpHOe pacnpesnenenue. HamBeposiTHeiiee
YUCJIO TTOSIBJICHUH COOBITHSI.

23.®opmyna [lyaccona. 3akoH pacnpeeieHus BEpOSATHOCTEH PEAKUX COOBITHIA.

24.T1noTHOCTD pacnpeieNiCHUs] HEMPEPHIBHOM CIIy4ailHOM BEIMYUHBI.

25.YucioBble XapaKTepUCTUKHU HEMPEPHIBHOM CITy4YailHON BETUYHMHBI.

26.0OCHOBHBIE 3aKOHBI paclpeeiIeHIs] HEMPEPhIBHBIX CITyYalHbIX BEJIMYUH.

27.YucnoBble  XapaKTEPUCTUKH  HEMPEPHIBHOW  CIy4allHOM  BEJWYHWHBI:
MaTeMaTUYeCKoe OXHUAaHue, aucnepcus, KodQPUIMEHTb aCUMMETPUH U
JKCIIECCA.

28.Bapuanuonnsiii psaa. [Tonuron. ['uctorpamma
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29.YucnoBble XapaKTepUCTUKHU BapUALIMOHHOTO Psijia.

30.ToueuHas oreHKa MapaMeTPOB PACTIPECIICHHS.

31.[TonATHE HHTEPBATHLHOTO OIICHUBAHUS TTAPAMETPOB PACIIPEICIICHNU.

32. JloBepuTtenbHast BEPOSTHOCTD (HAJEKHOCTD) OIEHKH U TIpeIebHas ONTnOKa

BBIOOPKHU.
3aiaHu K IHATHOCTHYECKOH padoTe

1. YTOo nNOHMMAIOT TMOJ SJEMEHTapHBIMM HCXoAaMu  (CIydasiMu,
1maHcamu)?

2. ChopmymupyiiTe KJIacCCHIECKOE OMpeaesIeHne BEPOSITHOCTH COOBITHS.

3. Korna nmpuMeHsieTcst KilacCU4eCKHUil crioco0 3aaHusi BEpOSATHOCTU?

4, Korna nmpuMeHsieTcst rTeOMeTPUYECKHI CIoco0 3a/1aHusl BEPOSTHOCTU?

5. B caydaiiHOM SKCIEpUMEHTE CHMMETPUYHYK) MOHETYy OpocaroT
IBaibl. HaliuTe BEpOSATHOCTH TOTO, UTO OPEN BHITIAJIECT XOTs OBl OJUH Pas.

6. JlaiiTe onpeseneHre CyMMbI COOBITHIA.

1. JlaiiTe onpeeeHue MPON3BEACHUS COOBITHIA.

8. Kakne coObITHS HAa3BIBAIOTCS HE3aBUCHUMBIMH ?

9. ChopmynupyiiTe TeOpeMy CIOKEHUS BEPOITHOCTEH.

10. Cdopmymnupyiite TeOpeMy YMHOXKEHHUS BEPOSTHOCTEH

11. Kakue coOBITHSI HA3BIBAIOTCS €IMHCTBEHHO BO3MOKHBIMU?

12.  Yto Ha3bIBAETCS CTATUYECKON BEPOSITHOCTHIO COOBITHSA?

13.  SIBmsieTcs ¥ MOJTHOM ClIeayroInas Tpymnmna COOBITHI: OBIT — OpocaHue
JIBYX MOHET; COObITUs A; — MOsBJICHUE ABYX repOoB, A,— TOsIBIICHHE repba u
udpe1?

14. VYV cOopumka umeeTcss 3 KOHYCHBIX W 7 DIUTMOTHYECKUX BaJIHKOB.
COopiuk Hayady B3sUT OJIMH, a 3aTeM Jpyrou Banuk. Halimure BeposiTHOCTH TOTO,
YTO BTOPOM BAJIIMK KOHYCHBIMU.

15. SBnsdroTcs M paBHOBO3MOXKHBIMH CJICAYIOIIME COOBITHS: ONBIT —
OpocaHue ABYyX MOHET; COObITUS A; — TOsBICHUE IBYX repOoB, A, — MOSIBICHUE
nByX mudp?

16. CkoOJNBKO pa3IUYHBIX TPEX3HAYHBIX YHCEI MOXHO COCTAaBHUTHh C
nomompo 1ugp 3, 4 w 5, npu yciaoBuH, 4TO IUGPHI B 3alUCH YWCTIA HE
MOBTOPSIIOTCS.

17. Illectp mapoB cIy4alHbIM 0Opa30M paACKIAJBIBAIOT B TPH SIIHUKA.
Haiiti BEpOSTHOCTH TOTO, UTO BO BCEX SIIIMKAX OKAXKETCS Pa3HOE YKCIIO 1IAPOB, PU
YCJIOBUH, YTO BCE SIUTUKHU HE MyCThIE.

18. B ypne 5 6enbix u 6 kpacHbIX mapoB. M3 ypHbI Hay1auy BEIHUMAIOT 5
mapoB. Haliiute BeposSTHOCTh TOTO, YTO CpEeIM HUX OYAyT JiBa O€JbIX IIapa.

19. SBndroTcs U HECOBMECTHBIMHM CIICAYIOIIUE COOBITHUS: OIBIT —
W3BJICYCHUE JIBYX KapT U3 KOJIOJIbl; COOBITUS A — MTOSIBJIICHUE JJaMbl, A, — TIOSIBJICHUE
Ty3a?

20. MUrpanbHas kocTh moaOpolleHa ABaxabl. Uemy paBHa BepOSITHOCTD
TOT0, YTO CyMMa BBITNIABIINX OYKOB MEHBIIIE TPeX?



21.  JluckpetHas ciydaiiHas BeJIM4YMHA X 3a/laHa 3aKOHOM pacIpeleiIeHUs
BEPOSITHOCTEH:
X 1 2 4 6

p |02 01| 04 03

Uemy paBHa BepossTHOCTh P(1 < X < 4)?

22. B cpemnem 80 % cTyAeHTOB TPyl CHAIOT 3a4eT C MEPBOTO pasa.
Torma yemy paBHa BEpPOATHOCTH TOTO, YTO M3 6 YENOBEK, CAABaBLIMX 3a4eT, C
MEPBOIO pasza cAaayT poBHO 4 cTyeHTa?

23. JluckperHas ciayyaiiHas BeanurHa X 3aJaHa 3aKOHOM pacrpeaeseHus
BEPOSITHOCTEH:

X -1 0 1 2

p 0,3 0,2 A 0,1

Onpenenure yemy paBHO A.

24. Vxaxwurte GpopMyiTy MOTHON BEPOSITHOCTH.

25. JlaliTe ompeseneHne YCIOBHOW BEPOSTHOCTH COOBITHS.

26. Ykaxwurte Gpopmyny baiieca.

27. 3anummrte Gpopmyny bepuymim

28. Komoma coctout u3 36 xapt. Urpoky cnarorcs 2 xapTel. Uemy paBHa
BEPOATHOCTH TOTO, YTO UTPOKY TIOCTAHYTCS JIBE YEPBH?

29. JlaiiTe onpejeneHne TMCKPETHON CITy4ailHOM BEIMYUHBI.

30. [laiiTe ompeneneHre HEMPEPHIBHOM CITy4aifHOW BETUYMHBI.

31. 3amummTe GopMyity, MO KOTOPOH MOKHO PacCuMTaTh AUCIEPCHUIO U
CIIy4allHOM BEJIUYMHBL.

32. 3anummte Gopmyity, O KOTOPOH MOKHO pacCUUTATh MATEMaTHUYECKOE
0’KUJAHHUE TUCKPETHOMN CIy4alHOW BEJIUYUHBL.

33. Ilepeuucnure OCHOBHBIE YHCIIOBBIE XapPaKTEPUCTUKU CIydalHBIX
BEJTUYMH,

34. CremeHb Kakoil 3aBHCHMOCTH MEXAYy CIydYalHBIMU BEIMYUHAMHU
XapakTepusyeT Kod(QPHUIMEHT KOpPENSIIU CTyYailHbIX BETUIHH?

35. JlaiiTe onpenesieHHe CTaTUCTUYECKOM TUITOTE3HI.

36. CdopmynupyiiTe IpaBUIO TPEX CUTM.

37. B yeMmmnuoHare MpUHUMAIOT y4acTHUE JeCATh KoMaH[. B KoHIle ce30Ha
JIBE KOMaH/IbI-ayTcaijiepa BEIOBIBAIOT, @ OCTAJIbHBIE MPOOJIKAIOT Y4aCcTHE B HOBOM
cezoHe. OnpeeTuTh YUCIIO BO3MOKHBIX BAPHAHTOB OCTAIOIINXCSI KOMaHT.

38. B macTepckoil XynoKHHKAa UMEIOTCS TMATHAIIATh KapTUH — M0 TSTh
pPa3HBIX JKAHPOB: TMOPTPETHI, HATIOPMOPTHI, TMEH3aXU. ABTOPY MPEIIOKUIH
MIPEICTaBUTH JCBATH PAOOT HA BHICTaBKY, HO TaK, YTOOBI HAa KAXKIYIO0 TEMY OBLIO HE
MeHee ABYX paboT. OnmpeaenuTh YUCIO BApUAaHTOB BHIOOpA KapTHH.

39. Kak Ha3bIiBaeTcd JIOMaHasi, OTPE3KHM KOTOPOW COEIMHSIOT TOYKHU C
KoopauHaTaMu (X;, n;), TAe X; - 3HAUEHUE BAPHAINMOHHOTO psija, N; — 9acToTa.

40. Kakumu cpoiicTBaMHu 001aa€T YTOUHEHHAs BBIOOpOYHAs AUCIEPCHUs
$2 ciyyvaiiHoi BenmMunHbl X?




41. Yemy paBHa yTOYHEHHAs BBIOOpOYHAs AMcCHEPCHS S? Mo BBIGOpKE
oowrema N=10 momrydena BeiOOpouHas aucnepcust D+*=907?

42. Kak MeHsieTcs MHUPUHA JTOBEPUTEIHLHOTO UHTEPBAJA IPU YBEIUYCHUU
o0OBbeMa BEIOOPKU N ¥ OJTHOM M TOM € YPOBHE 3HAYUMOCTH a?

43. Kakme wu3 otux pacnpenencHuii (pacnpenencane CTBIOACHTA,
pacnpenenenue @uinepa, HOPMAIBHOE pacCIpeAesieHue, paclpeiesiecHue XH-
KBaJpaT) HCHOJB3YIOTCS MpPU MPOBEPKE THUIOTE3bl O YHCIOBOM 3HAYEHUU
MaTEMaTUYECKOr0 0>KUIAHMSI IPU HEU3BECTHOM aucrepcun’?

44. Yrto mpencraBiseT coOOM KpUTHUECKas 00JacTh B MaTeMaTHYECKOU
CTaTUCTHKE?

45. Ha c6opky noctynwio 35 KOHYCHBIX U 30 AJUTMNITUYECKUX BAJIUKOB.
COopiuk Hay/lady B3sUI OJJUH BaJIMK, a 3aTe€M, HE BO3Bpalas ero, BTopoil. Kakona
BEPOSITHOCTH TOTO, UTO MEPBHIN BAIMK ObLJT KOHYCHBIM, @ BTOPOM — ITTUINITUYECKUM?

46. BeposTHOCTB MOMaaHus B CaMOJIET NPU 0AHOM BhIcTpene paBHa 0,008.
[TpousBoastcs 100 BeicTpenoB. Onpenenure BEPOATHOCTD ABYX IO aHHM.

47. BeposATHOCTh BBIUIPATh MO OJHOMY OWJIETy JEHEXHO — BELIEBOU
norepen paBHa 0,08. KakoBa BEpOSITHOCTH TOTO, YTO YEJIOBEK, KYIMUBIIHA 5
OWJIETOB, BBIUTPAET XOTS OBl 110 OTHOMY?

48. U3 100 mamn 30 mpuHamyiexaT mnepBoi mapTum, 70 iaMm — BTOpOU
naptuu. B nepBoit naptun 6 % OpakoBaHHBIX Jiamil, BO BTopoil — 4 %. Haynauy
BbIOMpaeTcs ofHa Jamna. OnpeaenuTe BEpOATHOCTh TOTO, UTO BbIOpaHHAs jJamIia
OpakoBaHHasl.

49. Haiigute BeposATHOCTb OJHOBpeMEHHOU ocTaHoBkH 30 mamuH u3 100
paboTarOIIUX, €CJIU BEPOSITHOCTh OCTAHOBKH OJJHOM MamvHbI paBHa 0,2.

50. B smmke 6 6enbix U 8 yepHbIX mapoB. W3 siiuka BeIHYIH J1Ba IIapa.
Haiinure BEpOsITHOCTH TOTO, YTO XOTSI ObI OJTUH W3 HUX OCJIbIi.

51. B ypHe 5 Genbix u 6 KpacHbIX mapoB. M3 ypHbI Hayaady BEIHUMAIOT 5
mapoB. Haliute BepoSTHOCTh TOTO, UTO Cpeid HUX OyAyT ABa OEIbIX miapa.

52. Tpu crTpenka HE3aBHUCUMO JIpyr OT JApyra MPOU3BOIAT IO OJHOMY
BBICTPEIIY IO MUIIIEHU C BeposiTHOCTsIMU nonafganus 0,4, 0,7, 0,9 cooTBETCTBEHHO.
OmnpenenuTe BepOsSTHOCTh XOTS Obl OJHOTO MO aHuS.

53. bpomensl nBe urpaibHble KOCTH. HaliguTe BEpOsSTHOCTH TOTO, YTO
CyMMa BBINABIIMX OYKOB paBHA &8, a pa3HOCTh — 4.

54. bBonTel H3rOTOBJISIOT HA TPEX CTAHKAX, KaXIbId M3 KOTOPBIX
npousBoaut coorBeTcTBeHHO 20, 30, 50 % Bcero kosmuectBa. B mpomykuuun
Ka)KJIOTO CTaHKa Opak cOCTaBIIIET COOTBETCTBEHHO 3, 2 1 1 %. KakoBa BeposSATHOCTh
TOTO, YTO CIIy4aitHO B3SThII OONT OKakeTCs MeHEeKTHBIM?

55. Haiinure BEpOATHOCTH TOTO, YTO TPH OpPOCAHWUU JBYX HUTPATbHBIX
KyOMKOB CyMMapHOE YHCJIO BBINABIIMX OYKOB OOJIbIIE 9.

56. BepostHOocTh TOMamaHus B IIEJIb NMPU KKIOM BhICTpesie paBHa 0,4.
Halinute BEpOATHOCTh XOTs Obl OJHOTO MONAJAaHUs B LEJIb IPH IECTH BBICTPEIAX.

57. BepostHocTh monaganus B uenb paBHa 0,3. COpacbIiBatoTCs OUHOYHO
6 60M0. Halinute BEpOSITHOCTH TOTO, UTO B 11€JIb MOMajeT 4 60MOBI.



58. KaxoBa BepoOSTHOCTh TOTO, YTO NpU OpPOCAHMHU JABYX HIPATBHBIX
KyOMKOB CyMMapHO€ YHCIIO OYKOB Ha BBHIMABIIMX I'paHix OyneT He Oosblie 6, a
MIPOM3BENIEHUE YHCIa OUKOB IPU 3TOM — HEUETHOE YNCI0?

59. UYro Takoe pa3mMax BapuauMM JUIA  TPYNOUPOBAHHOW U
HETpYyNIUPOBAHON BBIOOPKH?

60. UYto Takoe cpeaHee 3HAUCHUE AJISl HETPYIIIUPOBAHOM BBIOOPKU?

61. Yro Takoe Mojaa AJs TPYNIIUPOBAHHOMN BBIOOPKU?

62. Uro Takoe MenumaHa ISl TPYNIHPOBAHHOM M HErpyNIUpOBaHON

BBIOOPKHU?
63. OxapakrepuszydTe Kakue CIydailHble BEJIMYMUHBI  HA3bIBAIOTCSA
HETPEPBHIBHBIMHU.

64. IlepeunciuTe OCHOBHBIE 3aKOHBl paclpeesieHus JAUCKPETHOU
CIIy4allHOM BEJIUYMHBL.

65. Uto Takoe MIOTHOCTH BeposSTHOCTH (muddepeHnranbHas (yHKIIH
pacripenesneHus)?

66. Jlate onpenenenue PyHKINUN pacIpeICICHUS CTyYaifHOM BETMIMHBI X.

67. B »ok3ameHallMOHHOM OwWieTe JODKHO OBITh JBa  BOIPOCA,
OTHOCALIUXCS K TPEM pa3HbIM paszzgenam. [lepBblil pa3fen BKIOYAET TPHU TEMBI,
BTOPOM U TpeThii — ABe. CKOJIBKO BAPUAHTOB COCTABJICHHSI OUJIETA MOKET OBITH?

68. Kak 3amuceiBaetca Qopmyna bepHymm BEposSTHOCTH TOTO, YTO
cOOBITHE A B N HE3aBUCUMBIX UCIIBITAHUSAX OSIBUTCSI POBHO N Pa3 MPH yCIOBUH, UTO
BEPOATHOCTb MOSBJICHUS COOBITUS B KaXJOM MCIIBITAHUU MOCTOSIHHA U paBHA p?

69. Ilo «xakoii (¢opmyne BBIUKCISAETCS HAWUBEPOSITHEHIEE YHCIIO
HACTYIUJICHUsI COOBITHUS MPU MOBTOPHBIX HE3ABUCUMBIX HCTIBITAHUSIX ?

70. Ilo xakoii ¢opmyne 3ama€Tcsi MUCKpeTHAs Ciy4yaiiHas BeJIMYMHA,
pacnpeznenénHas no 3akony Ilyaccona?



