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1. HACHIOPT ®OHJA OIIEHOYHbIX CPEJCTB

1.1. O61acTh NPUMEHEHUSA

@DOHJT OLIEHOYHBIX CPEJCTB - HEOTheMJIeMass 4acTb pabodeil MmporpamMmbl
muciuiuineel - «Teopust BeposITHOCTE M MaTeMaTH4ecKas CTaTUCTHKa» U
OpelHa3HayeH JUid KOHTPOJII M OLIGHKHM O0O0pa30BaTENbHBIX JIOCTHXKEHUN
CTYJIEHTOB, OCBOUBILIUX MPOTPAMMY AUCIUITIIUHBI.

1.2. Heab u 3a1aun PoHIA OLIEHOYHBIX CPECTB

Henp @OC - ycTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKUA 00YYaIOIIEroCs
tpeboBanusim PI'OC BO - OakamaBpuaT MO HaNpaBICHUIO MOATOTOBKU
44.03.05 Ilenarornueckoe oOpa3oBaHue (C AByMs MOPOGUISIMH TOATOTOBKH),
YTBEPKJICHHBIM TpHKa3oM MuHucTtepcTBa oOpa3oBaHus U Hayku Poccuiickoi
®denepanuu ot 22 deBpanst 2018 r. Nel125 (¢ u3MEHEHUSAMH U TOTIOTHEHUSIMH ).

1.3. Ilepeyenbr KOMIeTeHUMd, (POpMHPYEeMbIX B MpoLEcCe OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI

[Ipomiecc  ocBOeHMS NUCHMIUIMHBI ~ HampaBlieH Ha (opmupoBaHue
CIEAYIOIMX KOMIIETEHIIMN U UHIUKATOPOB UX JOCTHUKEHUS:

Kox no &1'0OC BO \ NHaukatop JOCTHXEHUS

[IpodeccuonanbHbIe

[IK-1.1. 3HaeT CTPyKTypy, COCTaB W AUAAKTHYECKUE
€TMHUIIBI

MPpeAMETHOM 001acTH(MPENo aBaeMOro MPeIMETa).
[IK-1.2. VYmeer ocymecTBIsTH OTOOp y4eOHOTO
COJZIEp KaHUs TSI €T0 pPeai3alliy B Pa3InIHbIX opMax
o0yuenus B coorBercTBUM cTpedoBanusmMu OI'OC OO.
[IK-1.3. JlemoHCTpupyeT yMeHHe pa3pabaThiBaTh
paznuuHble  (GopMBI YYEOHBIX 3aHATHN, TPUMEHSTH
METOJIbI, IPHEMbI U TEXHOJIOTHH 00YyYEHUS, B TOM YHUCIIE
nH(pOpMALMOHHEIE.

[IK-1. Cnocoben ocBauBaTh 1
UCIIOJIB30BaTh TEOPETHIECKHE
3HAHUS U IPAKTHYECKUE YMEHUS U
HABBIKH B ITPEMETHON 00IacTH pu
petieHnn NpoeCcCHOHATBHBIX 3a/1a4

1.4. Jransl GOpMHUPOBAHUA KOMIIETEHUHH M CPeICTBA OLEHUBAHUA
YPOBHSI X c()OPMHUPOBAHHOCTH

KoHTpPO/ILHO-01IeHOYHbIE

Jrtansl popmupoBanusa komnereHunii | Komnerenuuu cpeacTBa / crnocod
OLICHUBAHUS
OCHOBHBIE IOHATHS TEOPUU BEPOSITHOCTEM. [K-1 BrinonHenne npakTu4ecKux
OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEH U 3a71aHui, MHIMBH LY aIbHOT O

CIIE/ICTBUS U3 HUX 3a/laHusl, YCTHBIN OIIPOC

[K-1 BrinonHenne npakTu4ecKux
3aJlaHuM, HHIUBHAYy AJIbHOTO
3aJaHusl, YCTHBIN OIPOC

HOBTOpHBIe HE3aBHCUMBbIC HCIIBITaAaHUA

JIMCKpeTHBIE CITyJaitHbIe BEJTMYHHBI [TK-1 TecT, BBIITOJHEHHE
WH/IMBUYATBHOTO 3aJIaHHsI




[K-1 BrinonHenne npakTu4ecKux
3aJlaHuM, HHIUBHAy AJIbHOTO
3a/laHMsl, YCTHBII OIIPOC

HenpepbiBHBIE CiiyyaiiHble BETMYUHBI

O0paboTKa CTaTUCTUIECKUX JTAHHBIX. [TK-1 BrinonHeHne npakTHYECKuX
CraTtucTudeckue TuroTe3bl 3a/IaHU, HHIUBUTYAITBHOTO
3a7aHusl, YCTHBIA OMPOC
[TK-1 3aver (YCTHBIN)

[TpomexyTouHast aTTecTalus

1.5. Onucanue nmokasareseit opMrupoBaHus KOMIIETEHIIUI

Kox komnereHnumn IlanupyemMblie pe3yabTaThbl 00y4eHus1 (MOKA3aTeJIn)

I1K-1 3Haem: OCHOBHBIE IOHSTHS TEOPUU BEPOSTHOCTEH M MaTEMaTHUYECKOM
CTaTUCTHKM; HEOOXOOUMBIE JUIsI peIIeHus 3afad  IPUKIAJHOTO
XapakTepa, OCHOBHBIE IIOHATHA M TEOPEMBl TEOPUU BEPOSITHOCTH;
NOHATUS  CIy4YalHOM BeNMYMHBI, €€ YHCIOBBIE XapaKTEePUCTHKHU;
OCHOBHBIE 3aKOHBI PAaCHpEIENICHUs] CIy4dailHON BEIMYMHBI; OCHOBHBIE
MOHATHUS MATEMaTUYECKON CTATUCTHKH;

Ymeem: npuMeHsATH MeTOABI TEOPUM BEPOSATHOCTEH M CTAaTHCTUYECKUE
METOABI AJIsl PElICHUs NPUKIAJHBIX 3a4a4; (pOpManau30BaTh SIBICHUSA U
IIPOLIECCHl CO CIIy4aliHbIM HMCXOJOM B BHJE BEPOATHOCTHBIX MOJEIEN;
IPOBOJUTh aHAIU3 CTATUCTUYECKUX IAHHBIX U MHTEPIPETUPOBATH €ro
pe3yJIbTaThI;

Bnaoeem mnasevikamu: TIPUMEHEHHUS COBPEMEHHOI'O MaTeMaTHYECKOro
UHCTPYMEHTapus JJi1 peuleHus MPUKIaJAHbIX 3a7ad; METOJUKOMN
MOCTPOCHMSI, aHAJIM3a U NPUMEHEHUS MaTeMAaTUYeCKHX MOJAENeH A
OLIEHKHA COCTOSIHHS W TPOTHO3a pa3BUTUS (U3NYECKUX SBICHUH U
IIPOLIECCOB; HABBIKAMM ITOCTAHOBKHM M (hOpMaJIM3allMU pa3IMYHbIX 3ajad,
TpeOYIOIUX HCIONb30BAaHUH BEPOSTHOCTHO-CTATUCTUYECKUX MOJETCH,
OLICHUBAaHMsI MOJIEJIEN M UX aHAJIN3A.

1.6. Kputepuu oumeHUBAHUSI KOMIETEHIMII Ha Ppa3HBIX JTamax HX

(¢popMupoBanusn
Ounas popma o0yueHust

Buna rekyuieit yaeoHoi padoThI KoJsunyecTBo 0a/1510B
oopMIIeHHE KOHCIIEKTOB JICKIIMOHHBIX M MPAKTUICCKUX 3aHITHIA 5
paboTa Ha MPAKTHYECKUX 3aHATHIX 35
BBITIOJTHEHNE WHIUBUIYaTbHOTO 3/IaHUs 30
9K3aMEH 30
Hroro: 100

HaxonurenabHas cucreMa oneHuBanud mo 100-6ayibHOM KaJje

Yerbipexoali- 100- ByxkBeHnHas mikaJa, coorBercrByomas 100- Cucrema
JIbHaS cHCTeMa |Da/LuIbHAsA 0a/UILHOI 1IKAaJjIe OlleHUBAHUS
OlleHUBAHUS KaJja 3ayeTa
IK3aMeHa
OTan4HO 90-100 A — OTIIMYHO — TEOPETUUYECKOE COJIepKaHUE Kypca

0CBOEHO TMOJIHOCTBIO, O6€3 MpoOeIoB; HeOOX0IUMBIE
MPaKTHYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepHasoM chOPMHUPOBAHBI; BCE




[peIyCMOTPEHHBIE TIPOTPAMMOii 00yUICHHUS
yaeOHBIC 33 JaHUs BBITOJTHCHBI, KAYeCTBO HX
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJlIOB, OJIU3KUM K
MaKCHMaJIbHOMY

Xopoo

83-89

B — o4eHb XOpOIIO — TEOPETUYECKOE COACPIKAHUE
Kypca OCBOCHO TTOJIHOCTBIO, 0€3 TpoOeIioB;
HE00XO0IMMBbIE TIPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHAIIOM B OCHOBHOM
c(hOpMHUPOBAHEI; BCE MPEAYCMOTPEHHBIC
MporpaMMoi oOy4YeHHs yueOHbIC 3adaHus
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJILITUHCTBA
M3 HUX OLICHEHO YKMCIOM 0ajIjI0B, OJM3KUM

K MaKCHMaJIbHOMY

Xopouio

75-82

C — Xopo110 — TEOpPETUYECKOE COoIep)KaHNE Kypca
OCBOEHO TMOJTHOCTBIO; HEKOTOPBIC MTPAKTUIECCKHE
HABBIKU pabOThI C OCBOEHHBIM MaTepHaIOM
c(hOopMUPOBaHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00y4eHHUs
y4eOHbIC 3a/JaHUS BHIMIOTHEHBI, KAY€CTBO
BBIMIOJTHEHUS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAIBHBIM YHACIIOM 0aJlIIOB, HEKOTOPBIC BUIBI
3aJJaHU} BBIIOJIHEHBI C OIIKUOKaMHU

Y noBinerBo-
pHUTEIBHO

63-74

D — ya0BI€TBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue AUCHUILITMHBI OCBOEHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEO0OXOAMMBIC MPAKTHYECKUE HABBIKKA PAaOOTHI

C OCBOCHHLIM MaTrc¢pruajioM B OCHOBHOM
chopMupOBaHBI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX POrPaMMOi 00yUYeHHUs
y4eOHBIX 3aJaHHI BHITIOJHEHO, HEKOTOPHIE

M3 BBIITOJIHECHHBIX 3aﬂaHHﬁ, COACPIKAT OI_HI/I6KI/I

VY noBsieTBo-
PHUTEALHO

50-62

E — mocpeacTBeHHO — TeopeTHdecKoe
coJiepKaHue Kypca OCBOCHO YaCTUYHO;
HEKOTOPbIC MPAKTUYECKHE HABBIKA PAOOTHI

He c(hOpMUPOBAHBI, MHOTHE MPETyCMOTPEHHBIE
nporpamMmoi o0ydeHus yueOHbIC 3aTaHHS

HE BBIITOJIHCHBI J'II/I60 Ka4€CTBO BBLIIIOJIHCHUA
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
6J'II/13KI/IM K MUHUMAJIbHOMY

3auTreHo

Heynosnero-
PHUTEALHO

21-49

FX — Hey1OBIETBOPHUTEIBHO — TEOPETUIECKOE
coJiepKaHue Kypca OCBOCHO YaCTUYHO;
HEO0OXOAMMBIC MPAKTHYECKUE HABBIKKA PAaOOTHI
HEe CPOPMUPOBAHBI; OOJIBITHHCTBO
MPElyCMOTPEHHBIX TPOrpaMMOil 00yUueHUs
y4eOHBIX 33JJaHU{ HE BBIMOJIHEHO 00 Ka4yecTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aslioB,
OJIM3KUM K MUHUMAIBHOMY;, TIPU
JOTIOJTHATEILHOM CaMOCTOSATEILHOM paboTe HaT
MaTepuaIoM Kypca BO3MOKHO TTOBBIIIICHHE
KauyecTBa BBIMIOJIHEHUS yUeOHbBIX 3a1aHUui

Heynosnerso-
PUTEIBHO

0-20

F — Hey10BIETBOPUTENEHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOIMMbIE

He 3aureno




MPAKTUYECKHE HABBIKUA PAOOTHI

He c(hOPMHUPOBAHBI; BCE BBHIITOTHEHHBIC YICOHBIC
3aJaHusl coJlepKaT rpyObie OINOKH,
JIOTIOJTHUTEIIbHAS CAMOCTOSTENIbHAS paboTa Hal
MaTepHajoM Kypca He IPUBEET K KaKoMY-I100
3HAYMMOMY TIOBBIIICHUIO KAYECTBA BHIIOJIHEHUS
y4eOHBIX 3aJaHHIA

2. KOHTPOJIbBHO-OEHOYHBIE CPEJICTBA
2.1.OueHoO4YHbIE CPeICTBA TEKYLIEr0 KOHTPOJIsI (TUIIOBBIE)

NuauBuayajabHoe 3a1aHKeE:

CKOJBKMMHU CIIOCOOaMH MOYKHO M3 OJHOM TMSATHUACCITUKOIICCYHOW MOHETHI,
IIECTH JCCATUKOMECYHBIX U BOCHBMU IMATUKOIIECUYHBIX MOHET HAOpaTh OJWH
pyoIn?

B marasun moctynmino 30 HOBBIX TEIIEBH30POB, CPEIU HHUX 5 TEIECBU30pPOB
uMeroT nedext. KakoBa BEpOSITHOCTD TOTO, KYIIJICHHBIM TEJIEBU30p HE NUMEET
nedexToB?

B maptum 10 wuzgenuit, cpemu KoTopeix 3 OpakxoBaHHbIX. Haymauy
BbIOMpatoT 3 n3nenus. HaliTu BEposSTHOCTh, UTO OAHO U3 HUX OpaKOBaHHOE.

B kpyr, paaunyca 6 cMm BOHcaH MpaBWIbHBIN TPEyrodbHUK. B Kpyr Opocuiu
TpU TOYKHA. HaWTu BEpPOATHOCTH TOrO, BCE TOYKM IIONAIM BHYTPb
TPEYTOJIbHUKA.

B rpymnrme ctyaeHToB pemarot 3aaaudy. M3BectHo, uTO 3 CTyAeHTa y4yaTcs Ha
«OTIAMYHO», 17 Ha «XOpOoIIO» U S Ha «YIOBJIETBOPUTEIHLHO». BepoATHOCTH
TOT0, 4TO 33jJa4ya OyneT perieHa oTau4yHukoM paBHa 0,65; xopommcrom —
0,35; mocpenctBennbM cryaeHToM — 0,13. a) Kakas BepoATHOCTh pelieHusl
3amaun? 0) CTyleHTOM pellieHa 3ajadya; HAaUTH BEpOSITHOCTh TOTO, YTO OH
YUUTCS HA «yJIOBJICTBOPUTEIILHOY.

bank umeer 6 otmeneHuit. C BepositHOCcThIO 0,2 HE3aBUCHUMO OT JIPYTHUX
Ka)XJ0€ OTICJICHHE MOJXKET 3aKa3aTh Ha 3aBTpa KPYMHYIO CyMMy JeHer. B
KOHIIe pabodero AHS OAWH W3 BUIC-TIPE3UJCHTOB OaHKa 3HAKOMHTCS C
MOCTYNUBIIMMHE 3asiBkamMu. KakoBa BEpOSTHOCTH TOTO, YTO OYIET: a) XOTSA
OBl 0/THA 3asiBKA; 0) POBHO 2 3aBOK; B) KAK MUHUMYM 4 3asBOK?




7. 3anmaH 3aKkoH pacnpenaesieHus ciyudaiiHor BennuuHbl X. Haiitn M(X), D(X),
M(5x+2), D(5x+2). CoctaButh (pyHKIHIO pactpenenenus F(X), mocTpouthb
e€ rpaduk.

x1 |2 |3 |5

p/01/03|04)0,2

8. CnyuaitHas BenuumHa X 3amaHa ¢yHKnuen pacrnpeneneHus F(x) . Haitu
IUIOTHOCTh BeposiTHOCTH f (X) , MaTeMaTHUeCKoe OXUIAHUE U JUCIEPCHIO
CIIy4YaliHOM BEJIMYMHBI.

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

9. 3a nmecath aHeW paboOTHl Mayioe MpeanpuiaThe «J[rolMOBOUYKay MOJyYasio
JHEeBHYIO TIpUOBLIb (B y.€.): 4, 5,8, 5,9, 3,4, 3, 3, 3. PaccmaTtpuBas J1aHHbIE,
KaKk  BBIOOpPOYHBIC  HAOJIOJCHHMS  CIyYalHOW  BEJIMYMHBI, HaWAUTE
BBIOOPOYHOE CpeHee U BCE MEpPHI KOJIEOJIEMOCTH / BapHallMd BBHIOOPKHU.
SBnsercs i BEIOOPKA OJTHOPOTHOM

10.U3yuenue pocTta ACCATHICTHUX MAJIbYUKOB OJTHOM MOCKOBCKOW IIIKOJIBI Ha
OCHOBE CJIy4alHOH BBIOOpKM 00BEeMOM 23 ManmpyMKa TOKa3ajo, 4TO HX
CpemHHMI POCT MO BBIOOpPKE cocTaBisgeT 118 cM ¢ BBIOOPOYHBIM CPETHUM
KBaJpaTUYECKUM OTKJIOHeHHeM OcM. Haiimure 98%-Hblil 1OBEpUTENbHBIN
UHTEpBAI JUII CPEAHErO0 KBAJAPATHUYECKOTO OTKJIOHEHUS, KOTOPBIA
XapaKTEPHU3YET POCT BCEX NECATUIETHUX MATTbYNKOB MOCKOBCKHUX IIKOJI.

11.Cemn HpeHO,Z[aBaTCHGﬁ IIKOJIBI TIPOXOAAT AaTTCCTAIMIO IIO0 PE3yJibTaTaM
TCCTA M Ha OCHOBC OICHKH, IIOCTaBJICHHON UM AUPCKTOPOM IHKOJIBI.
P C3yJIbTAThl UX ATTCCTALIMN TAKOBLI:

[IpenonaBarenu 1|2 3 4 5 6 7
PesynbTaTh TECTA 712 5 |4 |3 8 9
OreHka qupeKTopa 6|3 5 7 9 10 |8

Ha ocnoBe panroBoro ko3dduimenta CrnmpMeHa HaWIUTE TECHOTY CBSI3H
MEXIy JABYMS MOKa3aTeIsIMU JEITeIbHOCTH MpernoaBaTesied, paccMaTpuBast
JaHHBIC, KaK BBHIOOpPOYHBIC HAOMIOEHUS CIydallHbIX BenuuuH. Cremaiite
BbIBON. [IpuBeawTe KOHKpPETHBIE TIPUMEpPHI, B OJHOM U3 KOTOPBIX



ko3 dunrent Criupmena Obl1 OBl paBeH 1, a B IpyroM npuMepe OH ObLT OBl
paBeH 0.



TecTOoBOEC 3a1aHUE

1. | BepositHOCTH COOBITHSA A TIPU HACTYIIJICHUH XOTSI ObI OTHOTO COOBITHS
Hi(i=1,2, ...,N)u3 MOJIHOM rPyIIIbI COOBITHI HaXOUTCS 1O hopMyJIe:
3) | P()=3 HP(A B) | P(4)=3P(H,)Py, (A
i=1 i=1
0) . r) _N
P(4) =2 P(H;)P(A) P(4)=2 P(H))+Py (A)
= =
2. | KakoBa BepOSITHOCTD BBITIAJIEHUSI OYKa PAaBHOTO 3 TIPW OJJHOM OpOCaHUH
UrpaJIbHOTO KyOuka?
a) |1 B) 1/3
0) |1/6 r) 2/3
3. | Teopema P (A) + P (B ) =P (A + B ) BBITIOJTHAMA, €CJIH COOBITHSI
a) | COBMECTHBI B) HECOBMECTHBI
0) | HE3aBUCUMBI r) 3aBUCHMBI
4. | Ecou CB B 0HOM HCTIBITAHUU UMEET MATyI0 BEPOSITHOCTD, & KOJTMYECTBO
MCIBITAHUHN JOCTATOYHO OOJIBIIOE, TO OHA paclpesesieHa 1o .....
a) |3akony ['aycca B) PaBHOMEPHOMY 3aKOHY
(HOpMaJIbHOMY)
0) | OMHOMHAJILHOMY 3aKOHY r) MOKa3aTeJbHOMY 3aKOHY
Jlana BeIOOpKa 00bEMan=7: 3,5, -2,1,0, 4, 3. Torna moga Bei6opku Mo u
S. | Meauana BEIOOpkH Me paBHEI
a) Mo=3 Me=1 B) Mo=3, Me=3
0) Mo=5 Me=3 r) Mo=7, Me=1
6. | JlaHO cTaTUCTUYECKOE pacnpeieieHre BhIOOpKH 00bEMa n =10
Xi -1 1 2 6
n; 4 12 |3 |1
Haiitu cpennee apudmernueckoe BRIOOPKH U JUCTIEPCHIO BEIOOPKH.
1. Cnyuaiinas BennunHa X HHTETpaNbHON QYyHKIMEH pacnpenenenus F(X):

0 o <0
FOO= |

XZ
—apul0<x<4
16

1 mpux>4

Hatitu: 1) nuddepenmanpuyio pynkiuio pacnpeaeneuus f(x); 2)
MatemaTrueckoe oxuaanne M(X); 3) mucnepcuro D(X).




Bonpoce! 1J151 yCTHOTO KOHTPOJIA

1. JlaliTe onpeaeneHue NOHATHS UCTIBITAaHUSL, TPUBEIUTE IPUMEDPBI.

2. JlaiiTe ornpezenenre HeBO3MOKHOIO U JJOCTOBEPHOTO COOBITHS, CITy4aiiHOTO
COOBITHSI.

3. Kaxkue coObITHSsI HA3bIBAIOTCSI COBMECTHBIMH, HECOBMECTHBIMU?

4. Kaxue coObITHsI Ha3bIBAIOTCS PABHOCUIIBHBIMU?

S. OxapakTepusyiite 1elcTBUS Hall COOBITUAMHU (ITPOU3BEJECHUE, CyMMa U
Pa3HOCTh)

6. Kaxkue coObITHSI Ha3BIBAIOTCS IPOTHUBOIIOIOKHBIMH?

7. Yto Takoe MmoJiHas rpymnma coOObITHIT?

8. JlaiTe KI1acCuuecKoe ONpeeICHUE BEPOATHOCTH.

9. JlaiTe CTaTUCTUYECKOE ONPEICIICHUE BEPOSITHOCTH.

10.  JlaiiTe reoMeTpUUECKOE ONpeieIeHUE BEPOSITHOCTH.

11.  Cdopmynupyiite Teopemsbl cioxkenust Nel, 2, 3.4

12.  JlaiiTe onpenencHre HE3aBUCUMBIX COOBITHIA.

13. Cdopmynupyiite TeopeMbl ymHOX)eHUs Ne 1, 2, 3.4

14. B uyem cytb popmyn baiieca?

15.  Yro Takoe cxema bepnynu?

16. B uewm cytb popmynst beprymmm?

17. B yeM cocToaT mpuOJMKEHHBIE CIIOCOOBI MOJICYETa BEPOATHOCTEH B CXEMe
bepnynnu?

18. Yro Takoe ciyyaitHas BenuunHa? Kakas cioyualiHas BelIMUMHA HA3bIBACTCS
JIUCKPETHOU?

19. UYro Takoe MareMaTH4ECKOE OKUJaHUE?

20. Yrto Takoe mucnepcusi? Uto ona xapakrtepusyer? UYro Takoe cpenHee
KBaIPaTUYHOE OTKJIOHEHUE U KOAPPUIIMEHT BapuaIuu?

21.  Yro wnaspBaeTcs (yHkumen pacmpeneneHust (MHTErpaibHON (yHKIMEH
pacripeneneHus)?

22.  Kakwue ciayyaifHble BEIMYUHBI HA3bIBAIOTCS HEMPEPHIBHBIMU?

23.  Yto Takoe MmIOTHOCTh BeposTHOCTHU (muddepenimanbaas GyHKIuu
pacripeneneHus)?

24.  Tlo xakum QopmyiiaM HaAXOAATCA MaTEMaTHUECKOE OKUAAHUE U AUCTICPCHUS
JUCKPETHOM ciydailHON BennuuHbl? HenpepbIBHOW CIy4ailHOM BETMYHUHbI?

25. TlonsitTue O TeHepadbHOM COBOKYIIHOCTM W  BBIOOpKe, MpobOiema
pEenpe3eHTaTUBHOCTU BHIOOPKHU.

26. IlpencraBieHue CTaTUCTUUECKUX JNAaHHBIX. CTaTUCTHYECKUE TaOIUIIbI.

27. [aiiTe onpeaeneHre rucTorpaMMbl U TIOJIMTOHA YaCTOT.

28. Uro Takoe pa3Mmax BapualldM, CpeAHee 3HAaYeHUe, MoJa U MeIuaHa JJis
IPYIIIUPOBAHHON U HETPYNIUPOBAHOMN BEIOOPKHU?

29. Jlare ompeaeneHue IUCIEPCUU, CPETHETO KBAAPATUYHOTO OTKIOHEHHUSI.

30. B 4yeM cCyTb HOpPMaJBHOTO pacHpeleeHHsl, YTO TaKoe aCUMMETpHUS U
aKkcuecc?



2.2. OueHouyHble CcpeacTBa JJs1 TNPOMEXKYTOUYHOH  aTTecTaluu
(Ax3amen)

Bonpocs! k 3Kk3aMeny

=

[IpenMeTr u OCHOBHBIE OIIPEAEICHUS TEOPUU BEPOSTHOCTEN.

Cnyudaiinbie coObITHs. [IpocTpaHCTBO 3M1eMEHTApHBIX COOBITHI

3. TlonHas rpymnma HECOBMECTHBIX COOBITHM, MPOTHUBOIOJIOXHBIE COOBITHUS,
CBOMCTBA UX BEPOSATHOCTEN.

4. Onepauuu HajJ COOBITHSMHU. BepoATHOCTh Kak Mepa BO3MOXHOCTH

NOSIBJICHUS CITyYalHBIX COOBITUH.

Jnarpammel Ditnepa.

KoMOuHatopuka: pasmenieHusi, coueTaHusi, NepecTaHoBKU. Pa3zMerneHus,

COYETaHHUs U IIEPECTAHOBKH C MOBTOpEeHUAMU. [Iprmepbl

[IpaBuna cymmbl 1 ipou3BeeHUs] B KoMOuHaTopuke. bunom Heiotona.

Kitaccuueckoe onpenenenne BepositTHocTel. CBOICTBA BEPOSITHOCTEN.

9. CrarucTudeckoe onpeaeICHUE BEpOSTHOCTEH, TCOMETPHUICCKOE
OIIPEEIICHUE BEPOSATHOCTH. [oHATHE aKCHMOMAaTHUYECKOTO ONIPEAEIICHUS
BEPOSTHOCTH.

10.Teopembl CIHOKEHUST BEPOSITHOCTEH.

11.YcnoBHas BeposTHOCTh coObITHH. [Ipon3Beaenne coobiThil. 3aBUCUMBIE U
HE3aBUCUMBIE COOBITHUS

12.Teopembl yMHOKEHHS BEPOSITHOCTEIA.

13.TIlomHas rpymnma coObiTnii. @opMysia MOTHONH BEPOATHOCTH.

14.®opmyna noaHoit BepositHocTH. Dopmyna baiieca

15.TToBTopHbIe UcnibiTanus. Cxema bepHyinu

16.ITonsiTie cayuyaiiHOM BenWYMHBL. [[MCKpETHBIE W HENPEPBIBHBIE CIydailHbIe
BEJINYMHBI.

17.®yHKIMs pacnpeaencHus ciydaiiHoi BeTHYHUHBI.

18.MareMatnyeckoe oKuJlaHrue CIydyaHON BeJIMYHHBL. ETO CMBICH U IPUMEPHI.
CBolicTBa MAaTEMATUUYECKOTO OKUAAHUS

19. lucnepcus u cpenHee KBaAPaTUUECKOE OTKJIOHEHUE CITy4YailHOM BEJIMYUHBI.
Nx cmbicn u npumepbl BbluuciHeHUA. DopMynbl sl BBIYHCICHUS
nucnepcun. CBOMCTBA AUCHIEPCHH

20.3aKkoHbI pacrpeieJIeHUs TUCKPETHON CITy4aiiHON BEIUYUHBI.

21.MaremaTnueckoe 0KHIaHUE U JUCTIEPCHS TUCKPETHOU CITydaiiHON
BEJINYUHBI.

22.®opmyna bepuymnun. bunommansHOe pacmpenenenue. HauBeposiTHeliiee
YHCIIO TOSBICHUI COOBITHSI.

23.®opmyna Ilyaccona. 3akoH pacnpefeneHuss BEPOATHOCTEH pPenKux
COOBITHH.

24 T1noTHOCTB pacrpe/ieieHrs HEMPEPIBHON CITy4ailHON BETUYUHBI.

25.YucnoBble XapaKTEPUCTUKU HETIPEPHIBHOMN CIIyUYaiHOM BETMYMHBI.

26.0OCHOBHBIE 3aKOHBI paclpe/IeJICHUSI HEMPEPHIBHBIX CITyYaHbIX BEJIMYHMH.
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27.YucnoBble  XapaKTEPUCTUKW  HEMNPEPHIBHOW  CIIydyallHONW  BEJIUMYMHBL:
MaTeMaTHYeCKOe OXXKHUJAHUE, AUCTEpPCHs, KOIPPUIUEHTH aCUMMETPHH H
JKCILECCA.

28.Bapuanmonnsiii psj. [lomuron. ['mcrorpamma

29.YucnoBble XapaKTepUCTUKHU BApUAIMOHHOTO PsJia.

30.ToueuHast o1leHKa TapaMeTPOB paclpeaeIeHusl.

31.IToHsITHE HHTEPBAILHOTO OLIEHUBAHUS TAPAMETPOB paclpeaesICHusI.

32. JloBepuTenbHas BEPOSITHOCTD (HAJE€AKHOCTh) OLIEHKH U MpeesibHas omuoKa

BBIOOPKH.
3amaHus K JHATHOCTHYECKOH padoTe

1. Uto mOHMMAIOT TMOJ JJIEMEHTAPHBIMU HCXOJaMH  (Ciydasmu,
IaHcaMmu)?

2. ChopmynupyiiTe KIIacCUYECKOE OMPEICIICHUE BEPOSITHOCTH COOBITHSI.

3. Korga npuMeHsieTcst KilacCUM4eCKUi crioco0 3a1aHusi BEpOSATHOCTU?

4, Koraa npumMeHseTcst reoMeTpruuecKuii croco0 3aaHusi BEpOSITHOCTH?

5. B cnyyaitHOM 5KCliepUMEHTE CHUMMETPUYHYIO MOHETYy OpocaroT
nBabl. HaliiuTe BEpOATHOCTH TOTO, UTO OPENT BHITIAJIET XOTS ObI OJUH pas.

6. JlaiiTe onpesienenre CyMMbI COOBITHIA.

7. JlaiiTe onpeaeneHne Mpou3BeCHUS COOBITHM.

8. Kaxue coObITHsI Ha3bIBAIOTCSI HE3aBUCUMBIMU ?

Q. ChopmynupyiiTe TEOpEMY CIOKEHHS BEPOATHOCTEH.

10. CdopmynupyiiTe TEOpEMy YMHOKEHUSI BEPOSITHOCTEN

11. Kakue coObITHS Ha3bIBAIOTCS €MHCTBEHHO BO3MOKHBIMU?

12.  Urto Ha3bIBaETCs CTATUYECKON BEPOSITHOCTHIO COOBITHSA?

13. SIBmsieTcs m MOJTHOM CIIeayroIas Tpymnmna COOBITHI: OMBIT — OpocaHue
JIBYX MOHET; COObITUS A; — MOsBJICHUE ABYX repOoB, A,— TOsBICHUE repda u
upeI?

14. 'V cOopuuka umeercss 3 KOHYCHBIX M 7 SJUIMOTHYECKUX BaJIUKOB.
COopiuk Haygady B3sU1 OJUH, a 3aTEM JApyroi Banuk. Haliiure BEposITHOCT TOTO,
YTO BTOPOU BAJIMK KOHYCHBIN.

15. SBastoTcs M PAaBHOBO3MOXKHBIMHM CIEAYIOIIUE COOBITHS: OMNBIT —
OpocaHue JBYyX MOHET; COOBITHSI A; — MOSIBIIEHUE TBYX TepOoB, A, — MOsSBIECHUE
IBYX 1u(pp?

16. CkonbKO pa3IuYHBIX TPEX3HAYHBIX YHUCEI MOXHO COCTaBUTh C
nomouipto 1upp 3, 4 u 5, mpu ycnoBuw, yTo UU(PHI B 3aMUCH YUCIA HE
MOBTOPSIIOTCSI.

17. Illectp mapoB ciy4alHbIM OOpa30oM pacKIaIbIBAlOT B TPU SIIMKA.
HaiiTi BepOATHOCTH TOTO, YTO BO BCEX SIIMKAX OKAXKETCS pa3HOE YUCIIO IapOB,
IIPU YCJIOBUH, UYTO BCE SLIUKU HE MYCTHIE.

18. B ypue 5 Genbix u 6 kpacHbIX mapoB. U3 ypHbI Haynady BHIHUMAIOT 5
nrapoB. Haliiute BeposSTHOCTH TOTO, YTO CPEIU HUX OyAyT ABa OeibIX 1Iapa.



19. SBnsioTcs 1M HECOBMECTHBIMH CIEAYIONINE COOBITHS: OIBIT —
U3BIICYCHUE IBYX KapT W3 KOJOABI; COOBITHS A, — TOSBICHHE Iambl, A, —
MOsIBJICHHE Ty3a?

20. UrpanbHas KOCTh MmoaOpoOlIeHa ABaXIbl. UeMy paBHa BEpPOSITHOCTh
TOTO, YTO CyMMa BBINABIIMX OYKOB MEHBLIE TPEX?
21. JluckpeTHas ciryyarHas BeJIMU4MHA X 3aJ1aHa 3aKOHOM PacIpeleIeHUs
BEPOSITHOCTEH:
X 1 2 4 6

p 02|01} 04|03

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

22. B cpemnem 80 % cTyaeHTOB rpymmbl CAAIOT 3a4€T C TMEPBOTO pasa.
Torga yueMy paBHa BEpOATHOCTh TOTO, YTO M3 6 4YEJIOBEK, CAABABILIUX 3a4eT, C
NEPBOTO pasza CAAIYT POBHO 4 cTyaeHTa?

23. JluckperHas ciydyaiiHas BeinurHa X 3a/laHa 3aKOHOM paclpeesieHUs
BEPOSATHOCTEM:

X -1 0 1 2

p | 03 | 02 A 0,1

Omnpenenure yemy paBHO A.

24.  Vxaxwure GpopMyiy NOJTHOU BEPOSITHOCTH.

25. JlaitTe omnpenesieHHe YCIOBHON BEPOATHOCTH COOBITHSI.

26. VYxaxwurte ¢popmyiy baiieca.

27. Banummute hopmyiy bepryu

28. Komnona cocrout u3 36 kapt. Urpoky caatorcst 2 kapThl. Yemy paBHa
BEPOATHOCTH TOTO, YTO UTPOKY TOCTAHYTCS JIBE YEPBH?

29. [laiiTe onpeneneHue TUCKPETHON CIIy4yalHOUN BEJIMYMHBI.

30. [laiiTe ompeneneHre HEMPEPHIBHOM CITyYaifHOW BETUYMHBI.

31. 3anummute GopMyiy, MO KOTOPOH MOKHO PacCUMTATh AUCTIEPCHUIO H
CIIy4YallHOW BEJIMYMHBI.

32. 3Bamummute  Qopmyny, TO  KOTOPOM  MOXKHO  PacCUHUTaTh
MAaTEMATUYECKOE OKUIAHNUE TUCKPETHOM CIIy4alHOW BEJIUYUHBL.

33. Ilepeuucnaure OCHOBHBIC YHCIOBBIE XapaKTEPUCTUKH CIyYalHbBIX
BEJTUYMH.

34. CremeHb Kakod 3aBUCUMOCTH MEXIY CIyYallHBIMH BEITUYMHAMU
XapakTepu3yeT Kod(hOUIIUEHT KOPPENSINN CITyYaHbIX BETUIHH?

35. JlaiiTe ompeneneHUE CTAaTUCTHYECKOW THTIOTE3bI.

36.  CdopmynupyiTe IpaBUiIO TPEX CUTM.

37. B ueMmuoHaTe MPUHUMAIOT YYacTHE JECATh KoMaHa. B koHIie ce3oHa
JBE€ KOMaH/bI-ayTcaiijiepa BBIOBIBAIOT, a OCTAJbHBIC MPOJOJDKAIOT ydYacTHUE B
HOBOM ce30He. OnpesenuTh Yuca0 BO3MOXKHBIX BAPUAHTOB OCTAIOIIUXCS KOMaH]I.

38. B mactepckoil XyJ0)KHHKAa UMEIOTCS MATHAIATh KapTUH — 10 TATh
Pa3HBIX JKAHPOB: TOPTPETHI, HATIOPMOPTHI, MEH3aKU. ABTOPY MNPEIOKUIH
IPEICTaBUTh EBATH PaOOT Ha BHICTaBKY, HO TaK, YTOOBI HA KKy TEMY ObLIO HE
MeHee ABYX pabot. OnpenenuTs YUCI0 BApUaHTOB BhIOOpA KapTHH.




39. Kak Ha3biBaeTcd JIOMaHasi, OTPE3KH KOTOPOM COEIMUHSIIOT TOYKU C
KoopauHaTamu (Xx;, n;), TAC X; - 3HAUCHUE BAPHAIIMOHHOTO psijia, N; — YacTOTa.

40. Kakumu cBolicTBaMH 00JIaJla€T YTOYHEHHAs] BHIOOPOYHAS JUCTIEPCHS
S?2 cnyuaiiHOM BenuuuHbI X?

41. Yemy paBHa YTOYHEHHAs BBIOOpOUYHAs AMCHEPCHS S? MO BBIOOPKE
obbema N=10 monydena BeiOOpouHas gucnepcus D*=907?

42. Kak MeHsieTcs MUpUHA JTOBEPUTEIHLHOTO HHTEPBAJIA TIPH YBEIUICHUH
o0bema BBIOOPKH N U OTHOM M TOM K€ YPOBHE 3HAUMMOCTH A7

43. Kakume wu3 »atHx pacnpeneneHuit (pacnpenenenue CThIOJCHTA,
pacnpenenenue @Duiepa, HOpPMaIbHOE paCIpEesiCHUe, PpACIpEeIeHUe XU-
KBaJIpaT) MCHOJB3YIOTCS TpPU TMPOBEPKE THUIOTE3bl O YHUCIOBOM 3HAYECHUU
MaTeMaTUYECKOTO OKUJIaHHS TPU HEU3BECTHOW JUCIIEPCUN?

44. Yro mpencraBiseT coOON KpUTHUECKas 00JIaCTh B MaTeMaTH4ECKOU
CTaTUCTHKE?

45. Ha c6opky moctynwio 35 KOHYCHBIX U 30 3JUIMNTUYECKUX BAJMKOB.
COopiuk Hay/ady B3sUT OJTMH BAJIMK, a 3aT€M, HE BO3Bpailas ero, BTopoit. Kakosa
BEPOSITHOCTh TOTO, YTO TIEPBBIH BaJWK OB KOHYCHBIM, a BTOpPOH —
AIUTUIITUYECKUM ?

46. BeposTHOCTh mMomajaHusi B CaMOJIET MPU OJHOM BBICTpEJIE paBHA
0,008. IIpomsBomstcs 100 BeicTpenoB. OnpegenuTe BEPOSITHOCTh JIBYX
nonajgaHum.

47. BeposSTHOCTh BBIMTPaTh MO OAHOMY OWJIETYy JE€HEXKHO — BEIICBOU
notepen paBHa 0,08. KakoBa BEpOSITHOCTh TOTO, YTO 4YEIOBEK, KYNUBIIUU 3
OWJIETOB, BBIUTPAET XOTS OBI MO OJHOMY?

48. U3 100 nmamn 30 npunannexar mnepBod mapTtuu, 70 nami — BTOpPOM
naptun. B nepBoit naptun 6 % OpakoBaHHBIX Jiamm, Bo BTopoil — 4 %. Haynauy
BbIOMpaeTcs ojHa Jiamna. OnpenennuTe BEPOITHOCTh TOTO, YTO BhIOpaHHAS JlaMIia
OpakoBaHHasI.

49. Haiinute BEpOSITHOCTh OJHOBPEMEHHOM ocTtaHOBKH 30 MmamuH u3 100
paboTaOIINX, €CJIU BEPOSITHOCTh OCTAHOBKH OJTHOM MamuHbl paBHa 0,2.

50. B smmke 6 O6enpix U 8 4yepHBIX mapoB. M3 smmKa BeIHYIU JIBa MIapa.
Haiinute BEpOsITHOCT TOTO, YTO XOTS OBl OJIMH U3 HUX OEJIbIi.

51. B ypHe 5 Genbix u 6 KpacHbIX mapoB. 13 ypHbI Hayjauy BBIHUMAIOT 5
mapoB. Haliiute BeposSATHOCTh TOTO, YTO CpeAM HUX OYyAyT JiBa O€JbIX I1apa.

52. Tpu crTpenka HE3aBUCHUMO JPYr OT JApPYyra MPOU3BOIAT IO OJHOMY
BBICTPEIIY IO MHIIIEHU C BeposiTHOCTAMU nonaganus 0,4, 0,7, 0,9 cooTBETCTBEHHO.
Omnpenenute BEPOSITHOCTD XOTsI ObI OJTHOTO TIOTIaTaHMUSI.

53. bpoiensl nBe urpanbHbie KocTdU. Haiiaure BepoOsSITHOCTH TOTO, YTO
CyMMa BBIMABIIMX OYKOB paBHA 8, a pa3HOCTH — 4.

54. BonuTbl M3rOTOBJISIOT HA TPEX CTaHKaX, KaXIbIH M3 KOTOPBIX
npon3BoauT cooTBeTcTBeHHO 20, 30, 50 % Bcero konuuectBa. B mpoaykuuu
KOKJOT0 CTaHKa Opak cocTaBisieT cooTBeTcTBeHHO 3, 2 u 1 %. Kakosa
BEPOSITHOCTH TOTO, YTO CIYYalHO B3SITHIA OOJT OKaXKETCs AePEKTHBIM?

95. Haiimutre BEpOSTHOCTH TOTO, YTO MPU OpPOCAHUM ABYX HUIPAIbHBIX
KyOHKOB CYMMapHOE YHCIIO BBIABIINX OYKOB OOJIbIIE 9.



56. BeposgrHOocTh momazaHus B 1I€Jb NMPU KaKIOM BbIcTpesnie paBHa 0.4.
Haiigute BeposITHOCTH XOTsI ObI OHOTO MOMAaHUs B II€JIb IPU LIECTH BBICTpEax.

57. BepostHocTh nonaganus B 1enb paBHa 0,3. COpacbiBalOTCA OAMHOYHO
6 6om0. Haiinmure BeposITHOCTh TOTO, YTO B I1€J1h TomaieT 4 O0MOBI.

58. KakoBa BEpOSTHOCTh TOTO, YTO MpH OpPOCAHHUU JBYX HIPaAbHBIX
KyOMKOB CyMMapHO€ YHCJIO OYKOB Ha BBINABHIMX IpaHsx Oyaer He OoJblie 6, a
IIPOU3BEJCHUE YHCIIa OYKOB IPHU 3TOM — HEYETHOE YUCIO0?

59. Urto Takoe pa3max BapualMM 18 TPYNIUPOBAHHOM U
HETPYNIHUPOBAHON BEIOOPKH?

60. Yro Takoe cpenHee 3HAUCHHE JJIS1 HETPYNITUPOBAHON BEIOOPKU?

61. Yto Takoe Mojaa s TPYNIIUPOBAHHON BHIOOPKH?

62. UYrto Takoe MeauaHa AN TPYNIUPOBAHHOW M HETPYNIUPOBAHOM
BBIOOpPKHU?

63. OxapakrepusyiiTe Kakue CIydyallHble BEJIMYMHBI  Ha3bIBAIOTCS
HENPEPHIBHBIMU.

64. Ilepeunciure OCHOBHBIE 3aKOHBI PACIPEICICHHUS JIUCKPETHOU
CIIy4alHOU BEJIUYUHBL.

65. Uro Takoe IUIOTHOCTH BepoATHOCTH (AuddepeHnmanpHas GyHKIUNA
pacrpeneneHus)?

66. Jate  onpeneneHue — GYHKIMM  paclpesiesieHus  CIIydailHOU
BEJIMYUHBI X.

67. B »5Kk3ameHalMOHHOM OwWjIeTe JOJDKHO OBITH JBa  BOIPOCA,
OTHOCAILIMXCS K TPEM pa3HbIM paszzaenaM. [lepBblil pa3fen BKIOYAET TPHU TEMBI,
BTOPOU U TpeThii — aBe. CKOJIbKO BApUAHTOB COCTABIICHUSI OUJIETa MOKET OBITH?

68. Kak 3amuceiBaercs Qopmyna bepHymm BeposSTHOCTH TOTO, HYTO
coOBITHE A B N HE3aBHCHUMBIX HCIBITAHUAX MOSIBUTCS POBHO N pa3 MpPH YCIOBUH,
YTO BEPOSTHOCTh TOSIBJICHUS COOBITHS B KaXKJIOM MCIBITAHUM IOCTOSIHHA U
paBHa p?

69. [Ilo «xakoii ¢dopmysie BBIUUCIACTCA HAWBEPOSITHEHIIEE YHUCIIO
HACTYTUICHUS COOBITUS TPY MTOBTOPHBIX HE3aBUCHUMBIX HCTIHITAHUAX ?

70. TIlo xakoit Qopmyne 3amaércs MUCKpPETHAs CiaydaiiHas BeJIWYHHA,
pacnpenaenénnas no 3akony Ilyaccona?



