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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onn  oneHouyHsix cpenacts (GOC) — HeorbemiieMas dacThb pabouei
pOrpamMMbl IUCHMIUIAHBI « Teopus BEpOATHOCTEN U MaTeMaTuyecKasi CTaTUCTUKA» U
MpeaHa3HaYeH ISl KOHTPOJS U OLEHKH 00pa30BaTENbHBIX JOCTUKEHUN CTYACHTOB,
OCBOMBIIIMX MTPOTrPaAMMY TUCHHUIIITUHBI.

1.2. Hean u 3aga4u GOoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKM O0YYarOIIETOCs
tpeboBarmsiv  OGI'OC  BO  OGakanaBpuaT 1O  HAMpaBlIE€HUIO  MOJITOTOBKH
01.03.01 Maremaruka, yTBEp:KICHHBIM MpHKa3oM MUHHUCTEpCTBa 0Opa3OBaHUS U
Hayku Poccuiickoii ®enepanun ot 10.01.2018 Ne 8 (¢ wu3MEHEHUAMH W
JOTIOJTHEHUSIMH ).

1.3. Ilepeyenbr KommeTeHuUMi, (GopMHpPYeMBIX B MpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrPpaMMBbI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HampaBlieH HAa (GOPMHUPOBAHUE CIEAYIONIIUX
KOMIETEHINA U UHIUKATOPOB UX JIOCTUKEHHUS:

Koa mo ®1'OC BO ‘ NuaukaTop J0CTHKEHHUS

Oo6menpodeccnoHanbHast

OIIK-3. Cnoocober wucnomns3oBate B | OIIK-3.1. CriocoOeH UCIIONB30BaTh B EAATOTHYECKON
MEarOTHYECKON JCSATENbHOCTH HAYYHBIC | ACSITEIBHOCTH 3HAHUS W3 O0JacTH MaTeMaTUKU H
3HaHMsT B cdepe  MaTeMaTHUKd U | HHOOPMATUKH.

HHQOPMATHKH. OIIK-3.2. Crnocoben IJIAHUPOBATh CBOIO
MeIarOTUYECKYIO e TeIbHOCTD, BKJTFOYAst
03HAKOMJICHHE C TIEPCIEKTUBHBIMH HAMPABICHUSIMH
pa3BUTHSL UCCIEOBAaHWM B 00JacTH MaTeMaTHKH,
MH(POPMATHUKH, METOJUKH UX TIPETIOIaBaAHMSI.

1.4. dransl GopMupoBaHMsI KOMIIETEHIIUI M CPeICTBA OLICHUBAHUS
YPOBHH UX C()OPMUPOBAHHOCTH

Jransl popMupoBaHus komnereHuuii | Komnerenuun KoHnTpoabHo-011eHOYHBIE
cpeacTBa / cnnocod oleHUBAHUA

Tema 1. KomOunaTopuka, coObITHS, OIIK-3 VY CTHBIN ONPOC, BBIIOJIHEHUE

anredbpa coObITUi MPAKTUYECKUX 3aJJaHUIl

Tema 2. BepositHOCTB. Teopembl OIIK-3 Y CTHBIN ONpoc, BBHITTOJTHEHNUE

CJIOKEHMSI U YMHOXKEHUS BEPOSITHOCTEN IIPAKTUYECKUX 3aJaHUM

Tewma 3. [IoBTOpHBIE HE3aBUCHMBIE OIIK-3 Y CTHBIN ONpOC, BBIMOTHEHUE

WCIIBITAaHUS IIPAKTUYECKUX 3aJaHUM

o OIIK-3 Y CTHBIN ONpoc, BBHITTOJTHEHNUE

Tema 4. Cny4aiiHble BEJIMUUHBI .
IIPAKTUYECKUX 3aJaHUM

Tema 5. 3akoHbI pacripeenaeHust OIIK-3 Y CTHBIN Onpoc, BBHITTOJTHEHNUE

CIIy4alHbIX BEJINYUH IPAKTUYECKUX 3aJaHUN

IIpomMesxyTouHasi arTectanus OIIK-3 3ayer

Tema 6. MHOrOMepHbI€ CllydailHbIe OI1K-3 Y CTHBIN OnpOC, BHIIIOJHEHHE




BCIIMYHUHBI

MPAKTUYECKUX 3aJaHUM

Tema 7. 3aK0oH OOJIBIINX YHCEI

OIIK-3 YCTHBIN ONPOC, BBIIOJIHEHUE
IPAaKTUYECKUX 3a/laHUi

Tema 8. DieMeHThI MaTeMaTU4YECKON OIIK-3 YcTHBIN 0npoC, BHIIOJHEHUE

CTaTUCTHKH

MMPAKTUYCCKUX Sa,I[aHI/Iﬁ

Tema 9. UntepBanbHOE OlICHUBaHUE

OIIK-3 YCTHBIN ONPOC, BBIIIOJIHEHUE
IIPAKTUYECKUX 3a/laHUi

Tema 10. ITpoBepka cTaTUCTUUECKUX OIIK-3 Y CTHBIN 0npocC, BHIIIOJHEHHE
TUIOTE3 U AJIEMEHTHI TUHEUHOTO

KOPPCIIIIUOHHOI'O aHaJIn3a

MPAaKTUYICCKUX Sa,Z[aHI/Iﬁ

HpOMe}K}ITO‘lHaH aTTcCTaluusa

OIIK-3 3adeT, sk3aMeH (ITMChMEHHBIHN )

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIUH

Kox xomnerennuu

Pe3yabrarsl ¢GOpMHUPOBAHHOCTH

Oo6menpodeccnoHanbHast

OIIK-3. Cniocoben
UCIIOJIb30BaTh B
NEeIarOrMYeCKON JICATEIIbHOCTH
Hay4YHBIC 3HAHUS B chepe
MaTeMaTHKU ¥ WHPOPMATUKH.

3HAaeT: OCHOBHBIE TIOHATUSA TEOPHUHM  BEPOSATHOCTEH W
MAaT€MaTHYECKOW CTAaTUCTUKH, OCHOBHBIE METOJbl pEUICHUs
TUIOBBIX 3aJa4 TEOPUU BEPOATHOCTEH U MaTEMaTUYECKON
CTaTUCTHKH, CTAaTUCTUYECKHE METOABl NEPBUYHOH 0O0pabOTKH
JKCIIEPUMEHTAIIBHBIX JIaHHBIX, METO/bI [IOCTPOEHUS
JIOBEPUTEIIBHBIX WHTEPBAJIOB, CTAHIAPTHBIE METOMBI IPOBEPKHU
CTATUCTUYECKUX TUIIOTES.

VYmeer: IMPHUMCHATH TCOPCTUKO-BCPOATHOCTHBIC n
CTATUCTUYCCKUC MCTOAbI IJId PCHICHHA TMPUKIAJAHBIX 3a/1a4,
HaxoauTb TOYCYHBIC n HHTCPBAJILHBIC OLCHKHU

OKCHEPUMEHTAIbHBIX  JAaHHBIX  (BBIOOPKM);  HPOM3BOJIUTH
MIPOBEPKY THIIOTE3 C YYETOM MMEIOLUXCS OrpaHUYCHUMH;
BBISBIIATH OOBEKTHUBHBIE TEH/ICHLUH M 3aKOHOMEPHOCTH Pa3BUTHS
KOHKPETHBIX CHCTEM.

Brnageer: HaBblkaMu pabOTHI C BEPOSTHOCTHBIMM METOJAMH U
MOJIETISIMU B paMKaxX cBoell Mpo¢eCCHOHAIbHOU JesTeNbHOCTH;
HaBBIKAMHU OIIPENEIICHUs 3aKOHOMEPHOCTEM U COCTaBJICHUSA
MOJZICJIEM COOTBETCTBYIOIMX NPHUKIAJHBIX 3a7a4, HaBBIKAMH
IIOCTAHOBKH U PELICHUS UCCIIEI0BATEIbCKUX 3a/1a4.

1.6. Kputepuun ouneHMBaHMsI KOMIIETEHIIMIi Ha Ppa3HbIX 3JTanax HX

OPMHPOBAHUSA
Bun yueOHo# padoThI KoanuecTBo 0a1;10B
(01010)
4 cemecTp
PaboTa Ha MpaKTHYECKUX 3aHATHUSIX 36
KonTtposnbHas pabora 10
BrinosiHeHNE MHIUBUAYAIBHOTO 3aaHUs 14
3auer 40
Bcero: 100
S cemectp
PaboTa Ha MPaKTUYECKUX 3aHATHUSIX 30
KontponbHas padora 8
BrinosiHeHNE MHIUBUAYAIBHOTO 3adaHus 12




DK3aMeH (MMChMEHHBIN )

50

Bcero:

100

HaxonureanHas cucrteMa ounenuBanus mo 100-0ajibHOM mKaJje

Yerpipexodai-
JbHAsl CHCTEeMa
OlleHHUBAHMS
IK3aMeHa

100-
oaLIbHaA
HIKAJIA

bykBennas mkaJja, coorsercrpyomas 100-
0a/IJILHOM IIKaJIe

CucremMa
OLICHUBAaHUSA
3agyera

OT1ianyao

90-100

A — OTJINYHO — TEOPETUUYECKOE COJICPIKAHUE Kypca
OCBOCHO ITOJTHOCTHIO, 0€3 MpoOeIIoB; HEOOXOIUMBIC
MPAKTUIECKIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOPMHPOBAHBIL; BCE
MPeTyCMOTPEHHBIE TIPOTPAMMOii 00yICHHUS
y4eOHBIC 3aJJaHHs BBIMTOJIHEHBI, KAYECTBO X
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJUIOB, OJIM3KUM K
MaKCUMaIIbHOMY

Xopomo

83-89

B — oueHb XOPOII0 — TEOPETUUECKOE COACPKAHUE
Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpoOesoB;
HE00X0AMMBIC TIPAKTUIECKHE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
Cc(OpPMHPOBAHBI; BCE TPETYCMOTPEHHBIE
mporpamMMmoii o0ydeHus: yueOHbIe 3a/1aHUs
BBITIOJTHEHBI, KAYECTBO BBIMOIHEHHS OOJIBIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopo1o

75-82

C — X0opo1Io — TEOPETUYECKOE COIEpPI)KAHNE Kypca
OCBOEHO MOJHOCTBIO; HEKOTOPBIE MPAKTUUECKHE
HaBBIKU Pa0OThI C OCBOEHHBIM MaTepHaIOM
c(opMUpOBaHbI HEIOCTATOYHO; BCE
IPeyCMOTPEHHBIE IPOrPaMMOi 00yUeHHS
yueOHbI€ 3a/IJaHUS BBINOJIHEHbI, KAYECTBO
BBITIOJTHEHUS HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHUCIOM 0aliIoB, HEKOTOPBIE BUbI
3aJJaHUH BBITTOJIHEHBI C OINOKaAMH

Y noBsieTBo-
pHUTEIBHO

63-74

D — ynoBneTBOpUTENBHO — TEOPETHUECKOE
coJiepKaHNe AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npoOeITbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HE00X0/IMMBbIE MPAKTUUYECKUE HABBIKU PAaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
chopMHpPOBaHbI; OOJIBIINHCTBO
MPEIYCMOTPEHHBIX MPOTPaMMON 00yJIeHHUS
y4eOHBIX 3aJ]aHUi BBIIIOJIHEHO, HEKOTOPbIE

13 BBIMOJIHEHHBIX 33JJaHUH, COIEPKAT OMNOKU

Y 1oBIETBO-
PUTENBHO

50-62

E — nocpencTBEHHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKUA PAOOTHI

He c(pOpMUPOBAHBI, MHOTHE IIPETyCMOTPEHHbIE
nporpaMMoil o0yueHus: yueOHble 3a1aHuUs

HE BBITOJIHEHBI JINOO KaYyeCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OI[EHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIBHOMY

3auteHo

Heynosnerso-

21-49

FX — Hey10BIETBOPUTEIBHO — TEOPETHUECKOE




PUTEIBHO

coJiepKaHne Kypca OCBOCHO YaCTUYHO;
HE00XO0IMMBbIE MPAKTUUYECKNE HABBIKU PaOOTHI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00y4YeHHUs
y4eOHBIX 3aJ]aHU{ HE BBIIOJIHEHO JTH0O0 KaYeCTBO
UX BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
OJM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOTHUTEITFHOU CaMOCTOSTENIbHOM padoTe Hal
MaTepHalioM Kypca BO3MOYKHO ITOBBIIIICHHE
Ka4yeCcTBa BBIOJHEHHS YUEOHBIX 3aJaHUI

Heynosnerso-
PUTEIBHO

0-20

F — HeyioBIeTBOPUTENEHO — TEOPETUYECKOE
coJiepKaHue Kypca HE OCBOEHO; HEOOX0IMMBbIC
MPaKTUYECKUE HABBIKUA PAOOTHI

HEe C)OPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHbBIE
3aJ]aHUs COJIEPXKAT IPyOBIe OIIMOKH,
JIOTIOTHATEIIbHAS CAMOCTOSITeNIbHAs paboTa HaT
MaTepHalioM Kypca He IPUBEET K KaKOMY-JIH00
3HAYUMOMY TIOBBIIIICHUIO Ka4eCTBA BHIMTOTHCHHUS
yueOHBIX 3aJJaHHi

He 3auteno

2. KOHTPOJIBHO-OEHOYHBIE CPEACTBA

2.1.01eHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJISI

00N LA L —

Bomnpocsl 1151 yCTHOT0 onpoca:

Yrto Ha3pIBaeTCS NEPECTAHOBKOM U3 N DJIIEMEHTOB?
Kaxkoii cMmbIcn umeer 3anuch n! ?

[To xakoii (hopmyJsie BEIYUCIIAIOT YACTIO MEPECTAHOBOK M3 N DJIIEMEHTOB?
Yrto Ha3bIBAETCS pa3MEIICHHEM M3 N 3JIEMEHTOB Mo k?
[To xako#t hopMyJie BEIUUCIISIIOT YUCIIO pa3MENIeHUt U3 n 3J1eMeHTOB 110 k?
Uto Ha3bpIBaeTCs COUETAaHUEM M3 N AJIEMEHTOB 1o k?
[To xako¥i (hopmysie BEIYUCIAIOT YACIO COYETAaHUI U3 N 3JIEMEHTOB 110 K?
Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM?
. Kaxoe coObITHE Ha3bIBalOT HEBO3MOXKHBIM?

10./latiTe onpeieieHue MPOTUBOIOIOKHBIX COOBITHH.
11.ChopmynupyiiTe KIacCHUeCKOe OnpeieIeHuEe BEPOSITHOCTH.
12.Yemy paBHA BEpOSTHOCTH TOCTOBEPHOTO COOBITHSA?
13.Yemy paBHa BEpOSITHOCTH HEBO3MOKHOTO COOBITUSI?
14.Kakum HepaBeHCTBaM YJIOBJIETBOPSIET BEPOSATHOCTH JIFOOOTO COOBITHS?
15.Y10 Ha3bIBAETCSI OTHOCUTEIHLHON YaCTOTOU COOBITHS?

16.ChopmynupyiiTe TEOpeMbl YMHOKEHHUS BEPOSTHOCTEN COOBITHIA.
17.ChopmynupyiiTe TEOpEMbI CIOKEHUS BEPOSITHOCTEH COOBITHH.

18.YT0 Ha3bIBAIOT YCIOBHOM BEPOSITHOCTHIO?.
19.@opmyna moaHOM BEPOSITHOCTH.

20.BeposTHOCTH KaKUX COOBITUH MOKHO BBIYHCIIATH 1O (hopmye bepuymnu?
21.Kak 3anuceiBaercs popmyna bepuymmu?




22.BeposSTHOCTH KakUX COOBITUH MOXHO BBIUHCIATH IO JIOKAJIBHOM Teopeme
Jlarnaca?

23.BepoATHOCTH KaKUX COOBITHI MOHO BBIYHMCIIATH IO HMHTETPAIbHOM Teopeme
Jlarnmaca?

24.Kak 3anuceiBaeTcs Gpopmysia JokaabHON Teopembl Jlammaca?

25.Kak 3anuceiBaeTcs popmMysia uHTErpaibHOM Teopemsl Jlammaca?

26.]laliTe onpeneneHue TUCKPETHOM CIIy4ailHON BEJIMYUHBI.

277.J1aiiTe onpeneIeHne HENPEPHIBHOW CIIy4aiHON BEJINYUHBI.

28.JlaliTe  ONpENEIICHUE 3aKOHA PACHPEICIICHUS JUCKPETHOW CIy4alHOU
BEJINYUHBL.

29.JlaitTe onpeneieHrne MHOTOYTOJIbHUKA PACIIPEACICHUS JUCKPETHOU CIIy9aliHON
BEJINYUHBL.

30.DopMyna OMHOMUATIBEHOTO pacipeeIcHusl.

31./laiiTe onpeneneHne MaTEMaTUYECKOTO OKUIAHUS CITy4YallHOW BEJTUYUHBI.

32.YTo Ha3bIBAETCS AUCIIEPCUEH CITyYailHON BETUYUHBI?

33.3anummuTe (HOpMyay BBIYHMCICHHUS MAaTEMaTHYECKOTO OXKHUIAHUS CIy4alHOM
BEJINYMHBI.

34 .3anummTe GopMyITy BEIYUCICHUS TUCIIEPCUU CITyYailHOM BEJIMYUHBI.

35.CBoiicTBa MaTeMaTUYECKOTO OKUJIaHUS CITy4YalHOW BEJIMYHHBI.

36.CBoiicTBa JUCIIEPCUU CITYYANHON BETUYUHBI.

37.J1aiiTe onpeneeHnue CPeTHETO KBAAPATUIECKOTO OTKIOHEHHS.

38.3anummte GopMyTy BEIYUCICHUS CPETHETO KBAIPATUUECKOTO OTKIOHEHHS.

39.Cnoco0sl 3a1aHMs 3aKOHA pacipeiesIeHUs] AUCKPETHOM CIIy4ailHOW BETMYUHBI.

40.0mnpenenenrne OMHOMUAIBHOTO 3aKOHA PACTIPEICTICHUSI.

41.Dopmyna OMHOMUHAJIBHOTO 3aKOHA paclpelesieHusl TUCKPETHON ciaydallHON
BEJINYUHBL.

42.Jlaiite ompeneneHue (QYHKIUU PACTIPEICICHHUS BEPOATHOCTEH CIydailHOU
BEJINYMHBI.

43.Copmynupyiite  CBONCTBA  (PYHKIIMHM  paCIpeAeNiCHUs  BEpOSITHOCTEU
CIIy4YallHOM BEJIMYMHBL.

44 JlaiiTe omnpeneieHue IUIOTHOCTU paclpeesieHus] BEPOSTHOCTEUW CilydyalHOU
BEJINYMHBI.

45.CopmynupyiiTe CBOWCTBA TUIOTHOCTH  pacHpelesieHUusT BEPOSATHOCTEH
CIIy4alHOMN BEJUYHHBI.

46.Kaxkoit opmysioii 3aaeTcs MIOTHOCTh PABHOMEPHOT'O pacipeiesieHus ?

477. JlaiiTe onpeAeeHne paBHOMEPHOTO PaClpeIeICHUsI BEPOSITHOCTH.

48.Yto BBl 3Haere O (YHKIMM pacOpeneseHUuss CIy4yalHOHW BEIWYHUHBI,
pacnpeaeIeHHON M0 PAaBHOMEPHOMY 3aKOHY?

49. JlaiiTe ONpeeICHUE MATEMaTUYECKOrO0 OXWJIAHUS CIy4YailHOM BEJIUYMHBI,
pacrnpezielIeHHOM 110 paBHOMEPHOMY 3aKOHY. 3alHIINUTe €€ PopMyIy.

50. JlaiiTe ompeneneHue AUCHEPCUU CIIy4alHON BEIWYMHBI, PACIpEACTICHHOMN IO
paBHOMEPHOMY 3aKOHY. 3anuinuTe ee Gopmyy.

51.JlaitiTe ompeneneHMe MAaTEeMaTUYECKOTO OXHUAAHUS HENPEPHIBHOW Cily4yalHOU
BEJINYUHBI.

52. [JaiiTe onpeneneHue TUCIepCuy HENPEPBIBHOM CIIy4ailHOW BEJIMYMHBI.



53. [JaiiTe onpeneneHUe CpeIHEro KBaApaTHYECKOrO0 OTKIOHEHUS HENpPEpbIBHON
CJIy4alHOM BEJIUYHHBI.

54. Jlalite onpenesieHue MO/IbI.

55. JlaiiTe onpeneneHre HaYaJIbHOTO MOMEHTA.

56. 3anummuTe GopMyIIbl BEIYMCICHUS MOJIbI U HAYaJIbHOTO MOMEHTA.

57.J1aitTe onpenesieHre HOPMAIBHOTO PACTIPEICIICHHUS.

58.2. 3anumure GopMyy MIIOTHOCTH HOPMAJIBHOTO pacIpeiesiCHuUs.

59.3. JlaiiTe onpeneneHne NoKa3aTeIbHOIO pacpeieCHuUs.

60.4. 3anmumute hopMyiTy IIIOTHOCTH MTOKA3aTEIBHOTO PacpeIeICHuU.

61.5. [aiite ompenenenue u 3anumuTe GopMysy (GYHKIUH TOKa3aTEIbHOTO
pacnpeneseHusl.

62./laiiTe onpeneneHue BapuamoOHHOTO Psa.

63.Yto Ha3bIBaeTCS pa3MaxoM BEIOOpPKH?

64. Kak a5 naHHOM BBIOOPKHM MOJY4YalOT CTaTUCTHUECKUH Pl U BBIOOPOUYHOE
pacrpeneneHue?

65. Kakue rpaduueckue n3o0pakeHus BHIOOPOK BbI 3HaeTe?

66. Uemy paBHa IJI0IIAAb THCTOIPAMMBI OTHOCUTEIIBHBIX YaCTOT?

67. Jlaiite onpeneneHrne BEIOOPOUYHOTO CPETHETO.

68. JlaiiTe onpezenenne BHIOOPOYHON JUCTIEPCHH.

69. Kak cBs3aHbl Mexay coOoil BbIOOpOUYHAs AMCIEPCUS M HECMELICHHAs
BBIOOpOYHAs Jucrepcus?

70.0OcHoBHbIE BUBI BBIOOPOK. Cr1oCcOOBI 0TOOpA.

71.01eHKa HEW3BECTHBIX MAPAMETPOB PACHPENCIICHUS CIyYaiiHOM BEJIMYWHBI.
[Tpumepsl. Uto Oepetcst B kauecTBe oueHku M(X), D(X).

72.BpiOopouyHass W TreHepanbHas aucnepcus. dopmyna g BBIYUCICHHS
BBIOOPOYHOM M IreHEepaIbHOW JUCTIEPCHH.

73.CpenHee KBaIpaTUYECKOE OTKIIOHEHHUE.

IIpuMepHbIe 3a1aHNs 1JIS1 KOHTPOJBbHBIX PadoT:
Kontpoabnas padora Nel

1. B xop3une 35 mapoB: 10 kpacHbIX, 5 3eleHBIX, OCTaJIbHbIE — Oenble. Hayran
u3BieueHo S5 mapoB. HaiiTu BeposTHOCTH TOro, 4TO Cpeau HUX Oymer 2
KpacHbIX U 3 OembIX I1apa.

2. B Memike conmepxutcsa 10 oguHakoBBIX KyOMKOB ¢ HoMmepamu oT 1 mo 10.
Hayran BeITaCKMBaIOT B OJJMHOUYKY TpU KyOuka. HaiiTu BEpOSATHOCTH TOTO, YTO
MOCJIEIOBATEIbHO TMOABSATCA KyOWKHM ¢ HoMepamu 1, 2, 3, ecinu KyOuWKuU
U3BJIEKAIOTCS C BO3BPALICHUEM.

3. B neHexHo-BemiecTBeHHOU JioTepee Ha 1000 OwieroB mnpuxogutcs 12
JICHEXKHBIX U 8 BEIIECBBIX BHIMTPHINICH. KakoBa BEpOSTHOCTh BBIMTPHIIIA XOTS
OBl HA OJIVH U3 TPEX MPUOOPETEHHBIX OUIETOB?

4. B MmarazuH npuBe3nu M npojaxku 20 TeneBU30poB Mapku Samsung U 15
TEJIEBU30POB Mapku Xiaomi. BeposSTHOCTh MOJIOMKH B T€UEHUE TAPAHTHITHOTO
nepuona mig Samsung cocrtasisier 0,01, a mua Xiaomi — 0,02. CiydaitHo
BBIOPAHHBIN TOKYMATENb TPUOOPENT TEIEBU30P, KOTOPHINA CIOMAJICS B TCUCHHE
rapanTuitHoro nepuoza. Kakoit Mapku BeposiTHee BCETro ObLT TEIEBU30p?



5. BeposTHOCTH TOTO, 9TO CHOPTCMEH CIACT HOPMATHBBLI MO OEry W MPBDKKaM
cootBeTcTBEHHO paBHbI 0,95 u 0,9. CocTaBuTh psin pacnpeneeHus CIy4alHOn
BenuuuHbl X — 4Kclia CHAHHBIX HOpPMATUBOB. HaliTu 4wucnoBbie
XapaKTEpPUCTUKU  Clay4dallHOM BenuuuHbl X, (QYHKIMIO pacrnpeneiacHus
BeposiTHOCTeN F(x) ¥ MOCTPOUTH ee rpaduk.

6. Cnyuaitnas BenuunHa X 3a7aHa (GyHKUMEHW TUIOTHOCTH pachpeeseHus

0, x<
o 3
BEPOSITHOCTEU f(x)=4—cosx, m<x< 57[;
3
0, X>—T.
2

Haiitu: 1) yukiuto pacnpeneneHust F(x);

2) MaTeMaTH4eCKOe 0KUIAHKE, TUCTIEPCUIO U CPEJIHEE
KBaIpaTUYECKOE OTKIOHEHUE;

3) noctpouTth rpaduku GyHKIUN pacupenesieHus: F(x) U MIOTHOCTH
pacrpeiesieHus BEpOSITHOCTEN f(x).

KonTpoabnas paéora Ne2

1. Ilo 3amaHHOM BBIOOPKE COCTaBUTh BAPUALIMOHHBIN Psiji, HAUTH OTHOCHUTEJIbHbIE
YacTOThl, HAWUTH BBIOOPOUYHOE CpEIHEE, BBHIOOPOUYHYIO M HCIPABICHHYIO
IUCHEPCUM,  CpPElNHEEe  KBAJIpaTHUYECKOE  OTKJIOHEHHE. N300pazuth
BAapUALMOHHBIA psa Trpaduuecku. /s 3TOro moCTpoUTh TUCTOTPAMMYy H
IIOJIUTOH.

93, 209, 135, 216, 206, 80, 197, 134, 145, 183 80 216
251,53, 142, 120, 177, 159, 111, 185, 200, 191 53 251
96, 206, 138, 213, 209, 77, 200, 131, 148, 180 77 209
253,50, 145, 117, 180, 156, 113, 181, 203, 188 50 253
81, 120, 135, 220, 144, 152, 150, 110, 118, 140 81 220

2. Ucnonb3ys pe3ynpTaThl pelieHus NMpeabIAyIend 3a0auu u kpurepuil [lupcona

a=0,05

7>, IpH YpOBHE 3HAYUMOCTH MPOBEPUTH THUIOTE3Y O HOPMAIBHOM

pacnpeneneHuy UCCIEAYEMOro MPU3HAKa B TEHEPAIIbHOM COBOKYITHOCTH.
3. HaiiTu BEIOOpOUYHBbIE YpPAaBHEHUS NIPSIMBIX JUHUMN perpeccuu ¥ Ha X u X Ha Y 10
JTAaHHBIM, IPUBEJICHHBIM B KOPPEIAIMOHHON TabuIe:

X
Y 5 0 | 15 2 [ 25 | 30 | 35 | n

100 | - - - - - 6 1

20 | - - . - 4 > 6

140 | _ - g 0 | s . — 23

160 | 3 4 3 - - . 10

180 | 2 1 - I - . . 4




n, 5 5 11 11 5 10 3 | n=50

IIpumepHBIA BADUAHT HHAMBUAYAJILHOIO 3a1aHus Nel

1. Crynenr 3Haer oTBeThl Ha 20 U3 25 BonpocoB nporpamMmsl. HailTu BEpOATHOCTH
TOT'0, YTO OH 3HAET OTBETHI HA IIPEJIOKEHHBIE EMY IK3aMEHATOPOM TP BOIIPOCA.

2.  BeposTHOCTP TOro, 4YTO NOTPEOUTENH YBUIUT pEKIAMy OIIPEJEICHHOTIO
NpoayKTa Mo TeneBuacHuto, paBHa 0,04. BeposTHOCTH TOro, 4ro MNOTPEOUTEIH
YBUIOUT pEKIaMy TOTrO € NpPOAyKTa Ha pekiIamHoM creHzae, paBHa 0,06.
[Ipenmonaraercsa, 4yto 00a coObITHS — He3aBHCHMBbIE. UeMy paBHa BEpOSTHOCTDH
TOTO, YTO MOTpeOUTe s YBUIUT: 1) 00€ pekiamsbr; 2) TOJBKO OJHY peKiamy; 3) XOTs
OBl OJIHY pekiIamy?

3. Kypc pomnapa NOBBINIAETCS B TEYEHUE KBapTajia ¢ BeposATHOCTBIO 0.9 wu
noHmxaercst ¢ BeposTHOCThiO 0,1. Ilpm moBbIIeHHMH Kypca jgoiuiapa dupma
pPACCUMTHIBAET TOJYYHUTh MPUOBLIL C BEpPOSTHOCTHIO 0,95; mpH MOHMKEHHUH — C
BeposITHOCTHIO 0,4. OLIEHUTH BEPOSITHOCTH TOTO, YTO (pMpMa MOJTYUYUT MPUOBLI.

4. Hedrepa3peapiBaromniasi KOMIaHUs MONTyYHIIa (UHAHCUPOBAHUE JIJIS1 IPOBEICHUS
10 wHedTanbix paszpabotok. BepostHocTs ycnmemHodl — Hedrepassenku 0,1.
HedrepasBeakn oCymIECTBISAIOT HE3aBUCUMO JPYr OT Jpyra pa3BelbIBaTelIbHbIC
naptuu. KakoBa BEpOATHOCTH TOTO, UTO: 1) HEPTH OOHapyXaT XOTs ObI MTOCJIE OAHOU
pa3Benku; 2) HedTh oOOHapyXaT B TIOJIOBUHE ciy4aeB, 3) HedTh He OyAeT
oOHapy»xkeHa BooO1Ie?

5. CocraBuTbh 3aKOH pacnpeeieHUs] BEPOATHOCTEHN [ CYMMbI OYKOB, BBIMABIIMX
npu OpocaHMM JABYX WIpalbHBIX KocTell. HallTu maTematmyeckoe OxuAaHHE,
JUCIIEPCHUIO U CPEIHEE KBAAPATUYECKOE OTKIIOHEHHUE.

6. HenpepsiBHas crnyuvaiinas BenuunHa X 3anana auddepeHmansHol GyHKIMeH
pacrpeneneHus / (x):
0 mpu x<0;
x2
f(x)z ) npu 0<x<3;
0 npu x>3.

Haiitu:

1) uaTerpanbHyto GYHKIMIO PACTIPEICTICHHS F (x);

2y M(X) D (X) o(X)

5
3) BEpPOSITHOCTh TOTO, YTO CIydaiiHas BEIMYMHA X NPUMET 3HAYEHUs U3 MHTEpBaja

(1:2)

IIpuMepHbIH BAPDUAHT HHAUBUAYAJIBHOTO 3a1aHus Ne2

1. B tabnuiie npuBeneHbl BHIOOPOYHBIE JaHHBIE.



4.

20,2
242
223
19,8
25,0
Tpebyercs:

234
24,3
19,2
17,0
16,8

22,0
22,5
194
18,7
24,3

18,5
16,0
16,7
24,2
194

23,5
20,4
224
234
18,7

24,8
18,2
19,7
24,5
20,4

CocTaBUTh UHTEPBAIILHBIN BapUAIIMOHHBIN PSIJL.

BoruncnuTh OTHOCHUTENIBHBIE YacTOTHI (4acTocTu). PesynbTarel opopmuth B

BUJIE TAOJIULIBL.

CpeaHCC KBAAPATHICCKOC OTKIIOHCHHUC.

ITocTpouTh ONMUTOH U TUCTOTPAMMY.

. Beruncnuth BRIOOpOUHOE CpeiHee, BHIOOPOUHYIO U MCIIPABIICHHYIO TUCIIEPCHH,

2. Hcmonb3ys pe3ynbTaThl pelieHus MpeablIyInei 3a1auu u kputepuid [Tupcona y°,
YPOBHE 3HAYUMOCTHU
pacIpeeseHun NCCIIEyEMOTO ITPU3HAKA B TEHEPAIBHOW COBOKYITHOCTH.

npu

[E—

8.
9.

a=0,05

IPOBEPUTH

THITOTE3Y

(0]

HOpMAaJIbHOM

2.2.0ueHoYHbIe CcpeAcTBa sl TPOMEXKYTOUYHOH arrecTtanum (3auyer,

IK3aMeH)

TeopeTqucmle BOIIPOCHI /I IIPOBECACHUA 3a19€Ta, IK3aMEHA

OCHOBHBIE MOHATHS TEOPUH BEPOATHOCTEN. Anredpa cOOBITUH.
Knaccuduxkanus cayyaiiHbix coobiTuil. Knaccuueckoe ornpezaenenue
BeposATHOCTU. CBONCTBA BEPOSITHOCTU COOBITHSI, HETIOCPEICTBEHHBIN MOICUET

BEPOSTHOCTH.

CratucTryeckoe onpeeaeHue BEpOATHOCTU COOBITHS U YCIIOBUS €r0

MPUMEHUMOCTH.

HecoBMecTtHbie 1 coBMecTHBIE cOObITHSI. Cymma coObiTuil. Teopema cioxeHus

BEPOSATHOCTEN (C JJOKA3aTEIBCTBOM).
. IMonnas rpynna coOwrtuii. [IpoTrBomonoxubie coObITH. COOTHOIICHHE

MEXIy BEPOSTHOCTSIMHU MIPOTUBOIOJIOAKHBIX COOBITUI(C BBIBOJIOM).
3aBucuMebIe U He3aBUCUMbIe coObITHS. [IponsBenenue coobrTuii. [lonsarue

YCIIOBHOM BEPOSITHOCTU. TeopemMa yMHOKEHHS BEPOATHOCTEH (C

JTI0Ka3aTeIbCTBOM).

dopMyIibl TOJIHOM BEpoATHOCTH U balieca (c 10Ka3aTeabCTBOM).

[ToBTOpHBIE HE3aBUCHUMBIC UCTIBITaHUS. Dopmyiia bepHysu (C BEIBOAOM).
JlokanbHasa Teopema MyaBpa—Jlanaca, ycinoBus €€ IPUMEHUMOCTH.
CaoiicTBa PyHKIUHU ¢(x) .

10.Acumnrornueckas opmyina [lyaccona u ycioBus ee IpUMEHUMOCTH.

11.AnTerpansHas Teopema MyaBpa—IJlamniaca u yclioBHs €€ TPUMEHHUMOCTH.
Oyukuus Jlamnaca @(x) u ee CBOMCTBA.
12.CnenctBus U3 uHTErpagbHOi Teopemsl MyaBpa — Jlamuiaca (¢ BBIBOIOM).



13.1lonsATHE cyyallHON BENWYHHBI. JIUCKpETHAs CiydaiiHasl BEJIMYMHA U €€ 3aKOH
(psim) pacripeaeacHusl.

14.YucnoBbie XapaKTEPUCTUKUA TUCKPETHOM CIIy4YailHOM BEJIMYMHBI U UX
CBOMCTBA.

15.Cnyyaiinas BenMunHa, pacrpeiesieHHas o OMHOMUAIbHOMY 3aKOHY, €€
MaTeMaTH4YeCKOe Oxuaanue. Jlucrepens U cpeiHee KBaJIpaTUYECKoe
OTKJIOHEHHUE.

16.®yHKIMS pacnpenesieHHs CIIy4YalHOW BEJIMUUHBI, €€ ONPE/ICICHUE, CBOMCTBA U
rpaduk.

17.HenpepseiBHas ciayyaiinas BennuuHa (HCB).

18.YuncoBble XapaKTEpUCTUKN HETIPEPBIBHON CIIy4YalHOW BEIUYMHBI U UX
CBONCTBA.

19.MuTerpansHas u nuddepeHuansaas GQyHKIuU pacnpenenenus. Mx cpoiictBa
u rpaduku.

20.OmnpeneneHne HOpMaIbHOTO 3aKOHA pacnpeneneHus. TeopeTuko-
BEPOSITHOCTHBIN CMBICII €ro napameTpoB. HopmanbHast KpuBas v 3aBUCUMOCTh
ee MoJI0KEeHUs U (POPMBI OT TAPAMETPOB.

21.Dopmyibl 1715 ONPEEIEHUS BEPOSTHOCTHU: a) MOIAJaHNsl HOPMAJIBHO
pacrpeiesIieHHOM Cly4ailHOM BeIMYMHBI B 3aJJaHHBIN UHTEPBAT; 0) ee
OTKJIOHEHHUS OT MaTEMaTH4ECKOro okuaanus. [IpaBuio tpex curm.

22.11lenTpanpHas npenespbHas Teopema. Teopema JIamyHoBa u ee 3HaYEHHE.

23.IlondTre nByMEpHOU ciydailHOM BenuuMHbl. Tabiuua ee pacnpeaeneHus.
OpHOMEepHBIE paclpeesIeHHs] €€ COCTABISIONIMX. Y CIIOBHBIE paclpeAesieHUs 1
UX HaXOXKJICHUE M0 TabIuLe pacupeeeHHs.

24.HepasenctBo Mapkosa (1emma YeOrbieBa). HepaBenctBo YeOriiena (¢
BBIBOJIOM) U €r0 YaCTHBIE CITyYau.

25.Teopema YebOniea (¢ 10Ka3aTeILCTBOM), €€ 3HAUCHHE U CIICACTBUE.

26.3aK0H OOJIBIITUX YUCE.

27.T'enepanbHas 1 BBIOOpOYHAsi COBOKYITHOCTH. BBIOOpKA ¢ TOBTOPHBIM U
0ecroBTOpHBIM 0TOOPOM uJieHOB. Penpe3entaTtuBHas BbIOOpKa. CriocoObl
orbopa.

28.BapuarmoHHbIi psiji, ero pa3HOBUIHOCTH. [ paduueckoe npeacraBicHue
BapUaALlMOHHOTO PAJA.

29.1lousATre 00 OLIeHKE MapaMeTpOB reHepatbHOW COBOKYNMHOCTH. CBOICTBA
OLICHOK: HECMEIIEHHOCTb, COCTOSITENIbHOCTh, 3()EKTUBHOCTb.

30.0OneHKa reHepaIbHON CpelHEW U T'eHepalibHOM auctiepcuid. CMENEeHHOCTh U
COCTOSITENILHOCTh BRIOOPOYHOM ucniepcuu. McnpasienHast BBIOOpoYHast
JUCTIEPCHSL.

31.IlousaTre 06 UHTEPBATHLHOM OLICHUBaHUU. JloBepuTENbHAS BEPOATHOCTD U
JIOBEPUTEJIbHBIN NHTEPBAJL.

32.IloHATHE CTATUCTUIECKOMN TUITOTE3bl U CTATUCTHYECKOTO KpuTepusi. OmmoOKu
1-ro u 2- ro poga. YpoBeHb 3HAUMMOCTH U MOITHOCTh KPUTEPHS.

33 Kpurepnii cornacus y- [TMpcoHa 1 cXeMa ero IpHMEHEHHS.

34.®OyHKIMOHAIbHAS, CTATUCTUYECKAS U KOPPEISALMOHHAS 3aBUCUMOCTH.
Pa3znmnuus Mexay HuMu. OCHOBHBIE 3aJJa4l TEOPUHU KOPPEISALUU.



35.JIuneiinas napHas perpeccusi. @opmyisl a1 pacyeta Ko GUIHEHTOB
perpeccuu.

36.01enka TecHOTHI CBs3U. KoadduiimeHt koppensuuu (BBIOOPOUHBIiT), €ro
CBOICTBA U OILIEHKA JJOCTOBEPHOCTH.



