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1. I{esiu OCBOECHUSA TMCHUTNIUHBI
YyebHas aucumnanHa «Teopus BepoaTHOCTEN» peannsyet TpeboBaHMA ¢peaepasnbHOro

rocyaapcreeHHoro ob6pasoBarteibHOro CTaHAapTa Bbicliero npodeccnoHanbHoro obpasosaHus no
HanpaBAEHUIO NOArOTOBKM « MaTemaTKa 1 KOMMbIOTEPHbIE HAYKN».,

Lenb gucumnamHbl - GopmMmupoBaHMe y CTyAEHTOB, ByayLmMX CNeLmanmcTos, CnocobHOCTU NPUMEHATD
OCHOBHblE METOAbl TEOPUMN BEPOATHOCTEN M MaTEMATUYECKOW CTaTUCTMKM NPU PeLleHmm 3a4a4 B UX
byaywen npopeccMoHanbHOM AeaTeNbHOCTU (HayYHO-UCCIe0BaTeIbCKOM, NPOEKTHOM, KOHTPOJIbHO-
aHa/IMTMYECKOW), a TaKKe POpMMUPOBaHME Ha OCHOBE 3TOM CMOCOBHOCTU MHbIX HEOHXOAUMbIX
06LWEKYNbTYPHBIX U NPOdECCMOHAIbHBIX KOMMETEHLMNA.

3a4aun ANCUMNAUHDI - AaTb 06yyaembim HeO6XoAMMble 3HAHWUA MO OCHOBHbIM pa3aenam
COBPEMEHHOI TeEOPUM BEPOATHOCTEN, TEOPUU C/TYHAMHbIX NPOLLECCOB U MaTEMATUYECKOMN CTAaTUCTUKWY;
03HAaKOMUTb UX C MPUHLMNAMM NpoBeaeHUA GU3MYECKOro sKCnepumeHTa n 06paboTKM ero pesyibTaTos;
NPUBUTb UM YMEHUA N HaBbIKN MPUMEHEHUA CTaHAAPTHbLIX METOA0B M MOoAeNeN K peLleHUto TeopeTUKOo-
BEPOATHOCTHbIX U CTAaTUCTUYECKUX 3334, N UCNONb30BAHUA NPU 3TOM pacyeTHbIX popmyn, Tabauu,
rpadukoB, 6UBNMOTEK N NAKETOB NPUKAALHbLIX KOMMNbLIOTEPHbIX NPOrpamm; cnocobCcTBOBATL Pa3BUTHIO Y
0byyaembIx CTPOroro MaTeMaTUYECKOro U TBOPUYECKOTO MbILLIEHUS.

YyebHana aucumnavHa «Teopus BEpPOATHOCTEN» ABAAETCA COCTABHOM 4acTblo NPodeccMoHanbHOM
MOArOTOBKM MO HanpasAEHMIO NOAroTOBKM «MaTemMaTtnka 1 KOMMbIOTEPHbIE HaYKN».

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl
AncumnanHa «Teopmsa BEPOATHOCTEN» OTHOCUTCA K 06s3aTeIbHOM YacTu o6pa3oBaTesibHOM

nporpammbl U BXOoAUT B Mmoay/b « MatemaTtumka lI».

3HaHWA M ymeHuA, nprobpeTaemble 0bydaembiMm NO AUCUUNAUHE «TEOPUA BEPOATHOCTEN», 3aTEM
HenocpeacTBEHHO UCMONb3YIOTCA UMW NPU U3YHEHUU SUCLMNANH 6A30BOro LMKAA:

- «®DusnKar;

- «Teopua MHGopmaLmn»,

- W ANCUMNANH NPOdEeCCUOHaANbHOTO LMKAa:

- «Kpuntorpaduruecknme meToabl 3aLmTbl UHGOPMALUNY;

- «CeTn 1 cuctembl Nnepegayn nHGopmaLmum».

3HaHWA M NPaKTUYECKME HAaBblKM, MOJyYEeHHble B pe3y/ibTaTe OCBOEHMA AUCUMNANHBI «Teopus
BEPOATHOCTEN M MaTemMaTUYecKas CTaTUCTUKa», UCMO/Ib3YIOTCA CTYAEHTamMU Npu pa3paboTKe KypcoBbIX U
ANNNOMHbIX paboT, B Hay4YHO-UCC/Ief0BaTeIbCKOM paboTe.

3. Ilnanupyemble pe3yjbTaTbl 00y4eHHs MO AMCHUILINHE, COOTHECEHHbIE ¢ MVIAHMPYEMbIMH
pe3yJbTaTaMU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAIIpaBJieH Ha (OPMHUPOBAHHUE CIEAYIOUIUX KOMIIETEHIIN B
cootBercTBUM ¢ PI'OC BO, OOIT BO 1 npuobperenus cieayromux 3HaHuH, yMEHUH, HABBIKOB U
(unu) ombITa AESITENLHOCTHU:
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4. O0beM, CTPYKTYpPA U coiepKaHue THCHUTITHHBI

OO0m1as TpyA0€MKOCTh AUCIIUIUIMHBI COCTABIISIET 8 3aU€THBIX €IMHUIL, 288 aKaJl. 4acoB.

Ne
n/n

Tembl (pa3aesnbl)
AUCHMUILIMHBI,
HX co/Jep:KaHue

Cemectp

Bunsbl yueOHbIX 3aHATHI,

BRKJIIO4YasaA CaMOCTOATECJIbHYIO

padoTy CTyAeHTOB,
U UX TPYI0€MKOCTh
(B akaileMHUYeCKHX Yacax)

KonTakTHasi paboTa

JEKIUU
MPaKTHYECKUE
J1a00paTOPHBIC
KOHCYJIbTalluH

aTTeCTallMOHHbIC

UCIIbITAHUA
CaMOCTOSITeIIbHASI

pabota

DopMBbI TEKYLIEro
KOHTPOJIS1 yCIIeBAeMOCTH

®Dopma NpPOMeKYTOYHOM
aTTecTallNu
(no cemecmpam)

®opmbl 0 u 10T
(npu nanuyuu)

Paspen 1. Teopua
BepoATHOCTeN. MNoHATHe
BepoATHOCTU. Anrebpa
cobbITUN.

MoHATUe cnyyaliHOrO

cobbITMA U ero BE€POATHOCTU.

Knaccnueckasn
BEPOATHOCTHAA MoAenb ANA
CNy4an paBHOBO3MOMKHbIX
ncxonos. MNpunnoxeHun
KOMBMHATOPUKM B TEOPUU
BEPOATHOCTEN.

leomeTpuyeckasn
BEpPOATHOCTb. 3a43a4a
BiodpdoHa. MoHATHE O
meTtogax MoHte-Kapno.

Onepaummn Hag, cobbITUAMM.
Teopema cnoxeHua.
dopmyna BKIOYEHMUA U
WCKNIOYEHUA. c-anrebpa.
bopeneBckne mHOXecTBa.

AKkcmomaTtmka Koamoroposa.

CBoiicTBa BEPOATHOCTHOM
Mepbl.

HenpepbIBHOCTb
BEPOATHOCTU. Teopembl
KOHCTPYKLMM U
PEKOHCTPYKLUMN.




YcnoBHasA BepPOATHOCTb.
Teopema YyMHOXKeHMUA.
HezaBncnmmocTb cobbITUiA.
dopmyna nonHom
BepoaTHocTU. Popmyna
balieca.

Cxema He3aBUCUMbIX
WUCNbITaHWM bepHynaun.
Hanbonee BepoAaTHOE YnCno
ycnexos. [TonnHommanbHas
cxema.

MNpepenbHble TeopeMbl
Myaspa-/lannaca un
MNyaccoHa. MNpunnoxeHna K
MaTeEMaTUYECKOM
CTaTUCTUKe.

KoHTposibHan paboTa 1

Paspen 2. Teopua
BeposTHocTen. CnyyaliHble
BEe/IMYNHDI .

CnyyaliHas BeNMYUHA U ee
pacnpegeneHune. PyHKUUA
pacnpeaeneHus.
AunckpeTHble n
HenpepbiBHble
pacnpeaeneHus.
CuHrynAapHble
pacnpeaeneHusa. NnoTHOCTb
pacnpeaeneHun

OCHOBHbIE YNCOBblE
XapaKTEPUCTUKM CAYyHaNHbIX
BE/IMYMH (MaTemaTnyeckoe
oXuaaHue, aucnepcus,
MOMEHTbI BbICLUUX MOPAKOB,
acMMMETpPUA, SKCLEece).

10

OCHOBHbIe ANCKPETHbIE
pacnpeaeneHuna u ux
cBoWcTBa (BMHOMMANbLHOE,
nyacCoHOBCKOE,
reomeTpuyeckoe)

11

OCHOBHble HEMpepbIBHble
pacrnpegeneHums n nx
CBOWCTBaA (paBHOMEPHOE,
nokKasaTtenbHoe,
HOpMabHoe)

12

PyHKUMA OT cnyyaiiHoM
BE/INYMHDI.

13

MHoromepHsble ciyyaiHble
BeMYMHbI. CoBMECTHOE U
YacTHble pacnpeaeneHus.
CoBmecTHas Tabanua,
bYHKLMA M NIOTHOCTb




pacnpeaneneHnA.
He3aBMCMMOCTbCﬂyqaﬁHbM
BEe/INYUH.

14

PacnpegeneHna cymmeol,
pa3HOCTU, MPOM3BELEHUA U
YaCTHOTrO HE3aBUCUMBbIX
CNYYaMHbIX BENNYMH.
Mpumepbl.

15

HepaseHcTtBa Kowu-
ByHsakosckoro (LBapua),
Yebbiwésa.
MaTemaTnyeckoe oxunagaHue.
CBsA3b C UHTErpasom Jlebera.

CamocrosTenbHan paboTta 1

0,3

10,7

3a4eT

6 mom yucne ¢ 30 u JJOT

Utoro 3a 5 cemectp
144 vaca

36

36

0,3

64,7

16

Mepa nMHelHoM
3aBMCMMOCTU CAyYalHbIX
BEe/IMYMH, CBOMNCTBA.
MHoromepHoe HopMasnbHoe
pacnpeaenenue. JinHeliHas
perpeccus.

17

YcnoBHble pacnpegeneHua mn
YC/IOBHble MaTemaTHyeckmne
oXuaaHua (oaHoM
CNY4aNHOM BENNYMNHbI MO
Apyroit).

18

MpownssoaslLan GyHKLMSA,
CBOMCTBA.
XapaKkTepucTmyeckas
¢dyHKumA. CeomncTea

19

Pa3nnyHble BUAbI
CXOAMMOCTU CAYyHaMHbIX
nocnenoBaTefibHOCTEN, UX
B3aMMOCBA3b. 3aKOH
6onbLWNX Yncen.
LieHTpanbHaa npeaenbHan
Teopema.

CamocrosrenbHas padota 2

Paspen 3. MoHAaTMe
CNy4YaMHOro npouecca.

20

OCHOBHble NOHATHA.
MapKoBCKMe uenu.
Mpouecchl C HeNPepPbIBHbLIM
BpemeHeM: NMyacCOHOBCKUI U
BUHEPOBCKMUN.

KoHTponbHas paboTa 2




Pasgen 4. MatemaTunueckas
CTaTUCTUKA.

21

3apa4n maTemaTUYecKom
CTAaTUCTUKW. DMNMpPUYECcKas
bYHKLMA pacnpegeneHuma.
Mvcrtorpamma. Monuvronx
YyacToT.

22

OuEeHKM HEN3BECTHbIX
napameTpos
pacnpeaeneHus.
HecmewgEHHOCTD,
COCTOATENbHOCTb,
3pPeKTUBHOCTb
CTaTUCTUYECKUX OLLEHOK
HEeM3BEeCTHbIX NAapamMeTpoB
pacnpeaeneHus.
HepaseHcTBO Pao-Kpamepa.
Mpumepsl.

23

BbI6OpOUHble OLEHKM
MATEMATMUYECKOro
oXKMAaHuA, gucnepcun.
MeTtoabl NoayYeHUA OLLeHOK.
MeTtoa momeHTOB. MeTog,
MaKCUManbHOro
npasgonoaobus

24

MocTpoeHue AoBepUTENbHbIX
WMHTEPBAsIOB A/1A OLEHKU
napameTpoB Ha Npumepe
H6MHOMMaNbHOro
pacnpeneneHus.
MocTpoeHue foBepUTENbHbIX
WHTEPBAsIOB A/1A OLEHKU
napameTpoB HOPMasibHOro
pacnpegeneHus: a) ann
MaTeMaTUYECKOrO OXKMaaHuA
B C/ly4ae M3BECTHOM
ancnepcuu; 6) ana
MaTeMaTUYECKOTO OKMAaHMA
B C/ly4ae HEN3BECTHOW
ancnepcuu; B) ana
ancnepcun um
cpeaHeKBaApaTUYHOro
OTKNOHEHUA C.

25

MpoBepKa CTaTUCTUYECKMX
runoTes. MNpoBepka
HE3aBMCUMOCTU CAYYaMHbIX
Be/InYnH. O4HOPOAHOCTb
CNy4YaliHbIX BbIDOPOK.
Kputepuin 2 . Owmnbkmu 1-ro
M 2-ro poaa.

CamocTosTenbHan paboTta 3




Kputepuit Bunkokcona.

[pyrue kpurepuun
2 0,51 335 3K3ameH
WUtoro 3a 6 cemectp 3% | 36| 9 05| 625
144 vyaca
HUTOro 72 | 72 | 16 0,8 [127,2

6 mom uucie ¢ 30 u /10T

CopepikaHue pasgenos AUCLUN/UHDL:
Paspgen 1. Teopusa BepoaTHocTeil. MoHATHE BepoATHOCTU. Anre6pa cobbiTuii.
MoHATMe cnyyanHoro cobbiThA 1 ero BeposTHOCTU. Knaccnyeckas BepoATHOCTHAsA MOAe b ANA Cyyan
PaBHOBO3MOHbIX UCXOA0B. [MpUI0KEHNA KOMOMHATOPUKKN B TEOPUM BEPOATHOCTEN.
FeomeTpuryecKkan BeposaTHOCTb. 3agadva broddoHa. MNoHATHE 0 meToaax MoHTe-Kapno.
Onepaumu Hag cobbiTuamM. Teopema cioxKeHua. Popmyna BKAKYEHMA N UCKAOYEHUSA. G-anrebpa.
BopeneBckue mHoxKecTBa. AKcmomatmMka Koamoroposa. CBOMCTBA BEPOATHOCTHOM Mepbl.
HenpepbIBHOCTb BEPOATHOCTM. TeopeMbl KOHCTPYKLUMU N PEKOHCTPYKLLUK.

YcnoBHan BepoATHOCTb. TeopeMa yMHoXKeHUs. HezaBncnmocTb cobbitnii. opmyna nosHoM
BeposTHocTU. Popmyna baneca. Popmyna NONHON BEPOATHOCTU /151 YC/IOBHbIX BEPOATHOCTEN.
Cxema He3aBUCUMbIX UCMbITaHM BepHyanu. Hanbonee BeposTHOe Yncao ycnexos. NoanHomuanbHas
cxema.

MpeaenbHble Teopembl MyaBpa-/lannaca u MNyaccoHa. MpUNoXKeHNs K MaTeMaTUYeCKo CTaTUCTUKE.
Pasaen 2. Teopua BepoaTHocTeid. CayyaiiHble Be/IMUUHDI .

CnydaiiHas BeIMYMHA U ee pacnpeaenerHune. PyHKUuA pacnpeaeneHns. AIMCKPETHbIE U HEMpPEpPbIBHbIE
pacnpeaeneHua. CuHrynapHbole pacnpegenenus. NaoTHOCTb pacnpeaeneHns

OCHOBHbI€ YNCNOBbIE XapPAKTEPUCTUKMN CIYHYalHbIX BEIMUYUH (MAaTEMATUYECKOE OXKMAAHME, AUCNEPCUS,
MOMEHTbI BbICLUMX MOPAAKOB, aCUMMETPMUA, SKCLECC).

OCHOBHble ANCKPETHbIE pacnpeaeneHnsa n ux ceoncTea (bMHOMMaNbHOE, NyaCCOHOBCKOE, reOMeTPUYECKOE)
OcHoBHble HenpepbIiBHbIE pacnpenesieHns U X CBOWCTBa (paBHOMEPHOE, NMOKasaTe/lbHoe, HOpMasibHoe)
®PyHKUMA OT CNyYaliHOW BEIMYUHBI.

MHoromepHble ciyyaiHble BesiMYmMHbl. COBMECTHOE M YacTHble pacnpegenerusa. CoemecTHan QyHKLMA U
NAIOTHOCTb pacnpeneneHuns. HesaBUCMMOCTb CIy4alHbIX BEJIMUMH.

PacnpeneneHus cymmbl, pa3HOCTU, NPOM3BEAEHMUA U YAaCTHOTO HE3ABUCUMBbIX C/TyYalHbIX BEJIMYUH.
Mpumepsl.

HepaseHcTBa Kowu-byHsakoBckoro (LUBapua) un Yebbiwéra. MaTemaTuyeckoe oxungaHue. Ceasb U
MHTerpanom Jlebera.

Mepa NMHEeNHOI 3aBUCUMOCTU Cy4aMHbIX BE/IMYMH, CBOMCTBA. JIMHeNHanA perpeccma. MHoromepHoe
HOopMasibHOe pacnpesesneHne. CBA3b HE3aBUCMMOCTM U HEKOPPETMPYEMOCTU C/TYYaHbIX BEUYMH.
YcnosHble pacnpeseneHums U yCA0BHbIE MAaTEMATUYECKUE OXKUAAHUA (O4HOM CyYaiHOM BEIMUYUHDI MO
Apyroit).

Mpownssoasian ¢yHKLMA, CBOMCTBA. XapaKkTepuctuyeckaa ¢pyHKuma. CBomnctea

Pa3nivyHble BUAbI CXOAMMOCTM CAYyHalHbIX NOCNeL0BaTe/IbHOCTEN, X B3aMMOCBA3b. 3aKOH 601bLWNX Yncen
(Teopembl Yebbiwesa u bepHynan), ycuneHHbI 3akoH 6osblumx Ymcen (Teopema Konmoropoea),
LeHTpanbHan npegenbHas Teopema (/InHaebepra-Jlesn, JlanyHosa).

Pa3saen 3. NMoHATUe cayyaitHOro npouecca.

10



OCHOBHblE NOHATUA

CnyyaiiHble NpoLeccbl, OCHOBHblE NOHATUA, OCHOBHbIE QYHKLMOHANbHbIE XapaKTePUCTUKN.
Knaccndumkaumsa cayyvanHbiX NPoLLECCOB HA OCHOBE B3aUMHbIX KOPPENALMOHHbIX CBOMCTB CEYEHUN: C
He3aBMCUMbIMU MPUPALLLEHUAMMN, CTaLLMOHAPHbIE, CTOXaCTUYECKN HeNpepbIBHbIE, MapKOBCKUE.

Llenn MapkoBsa

KoHeuHble ogHopoAaHble uenn MapkoBsa. lMepexoaHblie BEpOATHOCTU. YpaBHeHnA Koamoroposa-
YenmeHa. MpocTenwan KnaccupuKaums coCTosHNIM KoHeuHoM uenn Mapkosa. CTaunmoHapHoe
pacnpeaeneHue uenu MapKosa. Iproanyeckoe (bp1MHanbHoe) pacnpeseneHue. dproauyeckas Teopema ans
KOHeuYHbIXx uenei MapkoBa.

MapKOBCKME NPOLLECChl C HEMPEPbIBHbIM BPEMEHEM

MapKOBCKMIA 04HOPOAHbIN NPOLECC C HENPEPbIBHbIM BPEMEHEM U AUCKPETHBIM MHOMKECTBOM
COCTOAHMN. NepexogHble BePOATHOCTHbIE GYHKLMN. YpaBHeHMA Kosimoroposa-YenmeHa. MHTEHCMBHOCTH
nepexonos. HenpepbiBHOCTb U anddepeHLMpyeMOCTb NepexoaHbIX BEPOSTHOCTHbIX GYHKLMA. CUCTEMDI
npAmbIX M 06paTHbIX anddepeHumanbHbix ypaBHeHUa Konamoroposa, 1 ux peweHue. CtaumoHapHoe
pacnpegeneHue u cMcTema ypaBHEHUI 411 ero oTbiCKaHUS.

MyaccoOHOBCKMI cAyYanHbIn Npouecc (MpocTerwmnii NOTOK 0AHOPOAHbIX COBbITUIN)

MyaccoHOBCKMI cy4YaliHbI NPOLECC, er0 MapKOBOCTb, OAHOPOAHOCTb, CTOXacTUYECKas
HenpepbIBHOCTb, U KOHCEPBATMBHOCTb. [pOCTENLLNI NOTOK OAHOPOAHbIX COBLITUIM, ero cBA3b C
NyacCOHOBCKMM MpoueccoM. PacnpeaenieHne MHTEPBAIOB MeXAY MOMEHTaMM CMEHbl COCTOAHUMN
nyacCcoHOBCKOro npoLecca.

BMHEPOBCKUIN CIY4aMHbIM NpoLecc

BMHEPOBCKUIA CNyYalHbIM NPOLLECC, er0 MapKOBOCTb, OJHOPOAHOCTb U CTOXaCTUYECKaA HEMPEPbIBHOCTb.
CsolicTBa TpaeKTopuin. BpoyHoBckoe asukeHune. CTaHAAPTHbIA BUHEPOBCKMI npouecc. MpuHumMn
oTpaxkeHus. PacnpegenieHne 0CHOBHbIX GYHKLMOHANO0B CTaHAAPTHONO BUHEPOBCKOIO NMPOLLECCa: MOMEHTA
NepBoro AOCTUMKEHMSA 3a4aHHOTO YPOBHA; MaKCMMYMa TPAEKTOPUM Ha OTPE3KE; MEPBOro MOMEHTA
DOCTUXEHMA MaKCMMyMa (3aKOH apKcuHyca).

Paspen 4. MatemaTtuyecKana cTaTUCTUKA.

3afa4m MmaTeMaTMYECKOM CTaTUCTMKN. dIMNmpuyeckan GyHKLMA pacnpegeneHma. flnctorpamma. MNoaunrox
yacToT.

OUuEeHKM HEU3BECTHbIX NAapPaMeTpoB pacnpeaeneHms. HecmeleHHOCTb, COCTOATE/IbHOCTb, 3GEKTUBHOCTb
CTaTUCTUYECKNX OLEHOK HEN3BECTHbIX NapamMeTpoB pacnpenenerma. HepaseHcTso Pao-Kpamepa. Mpumepsl

BbI6OpPOYHbIE OLEHKM MAaTEMATUUYECKOTO OXKMAAHUS, ANCNEPCUN.

MeTozabl Nony4yeHUs oueHoK. MeTos MomeHTOB. MeToa MakCMMaibHOro Npasaonoao0oms

MocTpoeHue AoBePUTENbHBIX MHTEPBA/IOB A/1A OL,eHKW MapaMeTpoB Ha npumepe GBUHOMMANIBHOTO
pacnpeaeneHusn. [NocTpoeHue aoBepUTENbHbIX MHTEPBANOB ANA OLEHKM NapaMeTpoB HOPMabHOroO
pacnpegeneHua B Cay4asx : a) 4NA MaTeMaTMYeCKoro OXnaaHua B Cly4ae n3BecTHoM amcnepcum; 6) ans
MaTeMaTUYEeCKOro OXKMAAHWUSA B C/lyYae HEU3BECTHOM AMCNEePCUM; B) NS AUCNIEPCUM U
cpefiHeKBaAPaTUYHOrO OTKNOHEHUA .

3afa4a NPOBEPKU CTAaTUCTMUECKMX runoTes. [pocTble U CNoXHbIe TMNoTe3sbl. Kputepumn NpoBepKu runores.
Kputnyeckasn ob6nactb. OWMBKKM 1-ro u 2-ro poaoBs Npu NPoBepKe rmnoTes. YpoBeHb 3HAUYMMOCTU U
MOLLHOCTb KpuTepusa. Hanbonee MoLLHbIN 1 paBHOMEPHO Hanbosiee MOLWHbIN KpuTepuii. lemma HelmaHa-
MupcoHa. MpumeHeHne nemmbl HelimaHa-MNupcoHa Ana NOCTPOeHUs Hanbosee MOLLHOMO KpUTepus
NPOBEPKN NPOCTbIX TMNOTE3 OTHOCUTE/IbHO 3HAYEHMI NapPaMeTPOB HOPMAJIbHOTO pacnpeaeneHua.
lMpoBepKa CNOXKHbIX TMNOTE3 0 NapameTpax HOPManbHOro pacnpeaeneHus. Nposepka paBeHCTBa CPeaHUX U
Ancnepcmin AByx HOPMabHbIX COBOKYMHOCTEMN.

MpoBepKa HE3aBUCMMOCTU CNYYaiHbIX BENMYNH. OAHOPOAHOCTb CyYaiHbIX BbIGOPOK. Kputepuin 2 .
Owunbku 1-ro n 2-ro poaa.

Kputepuint BunkokcoHa. pyrue Kputepuu.

5. 06p330BaTeJIbeIe TEXHOJOIr'M, B TOM YMUCJI€ TEXHOJOIUuM 3JJICKTPOHHOIO Oﬁy‘leHI/IH H
AUCTAHIIMOHHbIC 06pa3OBaTe.11bele TEXHOJOTMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
05p33OBaTeJII>HOFO nmpouecca mo JTMCUMIIMHEe
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OcHoBHOW 0bpa3oBaTeNbHOM (ANAaKTUYECKO) TEXHOIOTME OCBOEHMA ANUCLMM/IMHDI
npeanonaraeTcs COBpeMeHHOe TpaanLMOHHOE 0byyeHne, CoCTosLLEE N3 HEMOCPEACTBEHHOTO (04YHOrO)
B3aMMOAENCTBUA NpenoaaBaTena n 06y4atoWmxca Ha ayAUTOPHbIX 3aHATUAX B GOpMeE KNacCUYecKmx
TPAAVNLMOHHbIX NEKLMIA U NPAKTUYECKUX 3aHATUIN B cOCTaBe y4ebHbIX rpyrnmn, a TakKe U3 CaMOCTOATEIbHOM
paboTbl 06yyaemblix. [pM 3TOM He UCKAKOYAETCA MCNO/Ib30BAHUE B y4eOHOM NpoLecce COBPEMEHHbIX
KOMMbIOTEPHBIX TEXHONOTMI (CNang-nNekuum, 31eMeHTbl ANCTaHLMOHHOIo 0bydYeHua 1 T.4.).

Ha nepsom 3aHATUM B BBOAHOM YacTW AaeTca npeactasieHune o gucumnamie. CTyaeHTbl 3HAKOMATCA
C Ha3HaYeHMEM M 3aZa4aMn SUCLMNANHLI, €€ POSbI0 U MecToM B obpasoBaTenbHOMN nporpamme. Mpu aTom
paccmaTpuBalOTCA METOAMYECKME W OpraHM3auMoHHble 0cCobeHHOCTM paboTbl B pamKax [AaHHOM
OVCUMNNMHBI, a TaKXe [aeTcA aHaiuM3  peKoOMeHAyemMoin  y4ebHO-MeToAMYECKON  NnUTepaTypbl.
MpoAoNKUTENBHOCTb BBOAHOM YacTu cocTaBaseT 10-15 MUHYT.

Ha npakTuyecknx 3aHATMAX CTYAEHTbl pelwaloT MOCTaB/leHHble nepes HUMW 33Ja4M  Noj
pykoBoAcTBOM (KOHTposiem) npenogasatens. OOCy)XAeHMe NpoLecca peleHua 33434M U OLEHKa
NPaBWUIbHOCTM NOJIYYEHHOrO pe3ynbTaT (NOCTAHOBKM 3a4ayu, BblbOpa MeTofda ee pelleHus, MpoBepKa
MoJly4eHHOro pe3ynbTaTta U T.4.) B XOA4€e NPAKTUYECKOro 3aHATUA NPOU3BOAMUTCA KONNEKTUBHO CTYAEHTAMU
noj, pykoBoACTBOM MpenosasaTens.

MpeacTaBAAETCA TaKKe NOe3HbIM OPUEHTMPOBATL 0OOy4aeMbIX Ha UCNO/b30BAHME B
CaMOCTOATE/IbHOMN PaboTe BY30BCKUX 31EKTPOHHO-6MBANOTEYHBIX CUCTEM Y4eBHOW nTepaTypbl 1 6a3bl
Hay4HO-TexHMYeckon nHpopmaunmn BUHUTU PAH yepes ceTb NIHTEpHET.

Mogynu cooTBeTCTBYIOT TPEM pa3zenam AUCLUNANHBI.

MN3yyeHue 1-ro pasgena AMCUMNINHLI (TEOPUM BEPOATHOCTEN) LenecoobpasHo HayaTb Co
3HAKOMCTBA CO CTPYKTYPOI BEPOATHOCTHbIX SKCMEPUMEHTOB (3KCMEPUMEHTOB CO CIY4aMHbIMMU UCXOZAMM), a
TaK¥Ke cnegyet o6patnTb 0coboe BHMMaHME Ha anropUTM NMOCTPOEHMA UX MAaTEMATUYECKUX MOLENEN
(BEPOATHOCTHBIX MPOCTPAHCTB). YCBOEHME 0byYaemMbiMM SaHHOTO MaTepuana CHUMAEeT MHOTUE TUNUYHbIE
npob6aembl, C KOTOPbIMM CTAIKMBAOTCA HAYUHAIOLWME N3Y4aTb TEOPUIO BEPOATHOCTEN, U YCKOPAET UX
OCMbIC/IEHHOE «BXOXXAEHUEY B €e npegmerT.

Mpun n3yvyeHUm Tembl 6 «HMCNOBbIE XapPaKTEPUCTUKN pacnpeseneHunii CaydaiHbix BeANYMH» 1-ro
pa3sgena ANCUMNANHbI LLenecoobpasHo He OrpaHMuMBATLCA BBEAEHMEM N U3YYEHUEM NINLLb OAHOTO
06LLenpU3HaHHOIO NoKasaTeNa LeHTpa pacnpeaeneHma (MaTtemaTMyeckoro oXxunaaHma), a ykasaTtb U Ha
Apyrve BO3MOXHble NnokasaTtenu (moaa, meamaHa).

Mpw U3yyeHumn 2-ro pasaena gUCUMNANHLI (TEOPUKM CNyYairHbIX NPOLLECCOB) ceayeT ob6paTuTb
BHMMaHMe 0by4aembIX Ha NPUIOMKEHWUA NMYaCCOHOBCKOrO NPOLLecca B TEOPMM MACCOBOTO 0OC/TYKMBaHUSA U
TEOPUM HAZEKHOCTU, N NPUNOKEHUA BUHEPOBCKOrO Npouecca B puUsnkKe.

B pesynbTaTte U3yyeHus 3-ro pasaena gUCumMnanHbl (MaTeMaTMyecKoi cTaTUCTUKKM) obyyatowmecs
OOJ/IKHbI YCBOUTDL CNeaytoLLMe OCHOBHbIE METOA0/10MMYECKME NPUHLMMNbI CTATUCTUKM - 1) e AMHCTBEHHOW
OCHOBOW BCAKOIO CTaTUCTUYECKOIO BbIBOAA (AEMCTBUA, peLleHnn) ABAAETCA MMEIOLWAnca CayYaiHan
BbIOOpPKa, 1 2) HUKAKOW CTaTUCTUYECKUN BbIBOA HE MOXKET HbITb abCOMIOTHO (CTONPOLEHTHO) HaZeXeH, OH
BCEr4a MMeeT COOTBETCTBYHOLLME BEPOATHOCTM OLUMOOK.

Mpn U3y4yeHUM BCEX Pa3fe/ioB NPOrpaMmmbl HA NPAKTUYECKUX 3aHATUAX cieayeT oOUBaATLCA TOYHOrO
3HaHMA 0byYaeMbIMM BCEX OCHOBHbIX MOHATMI U GaKTOB TeOpPUM. OTHOCUTENBHO KaXKA0ro BHOBb
BBOAMMOTrO NoHATUA (06beKTa) Teopun obyyaemble AOMKHbI YMETb YETKO OTBEYATb Ha ceaytolime
BOMPOChI: KaK Ha3blBaeTcA 06EKT, YTO OH U3 cebs NPeACTaBAAET, KaK OH ONpeaenAeTca U KaKoBbl ero
OCHOBHble CBOMCTBA?

Mpun YTEHUN NEKLM NO BCEM pasgesam NporpamMmmsbl LeecoobpasHo MAMOCTPUPOBaTb
TEOPETUYECKMIA MaTepman AOCTaTOUYHbIM KOIMYECTBOM NPUMEPOB, YTO A0/1KHO NPOAEMOHCTPUPOBATD
06y4aemMbiMm MeTOAbl U NPUEMBI PeLIEHUA 3344, U cAeNnaTb U3noxeHune 6onee JOCTYNHbIM.

KoHcynbTauum — rpynnosble 3aHATUA, ABAAIOWMECA OAHOM M3 GOPM KOHTPOA CaMOCTOATE/IbHOM
paboTbl cTyaeHTOB. Ha KOHCynbTaumax no npocbbe CTyAeHTOB paccMaTpuBaloTcsA Hambonee CAOXKHble
MOMEHTbl B pPEeLIEHUN 33434y, KOTOpble BO3HMKAOT Yy HWUX B NpoOLECCE CaMOCTOATE/IbHON paboThl,
0b6cyKaatoTcA pesybTaTbl PelleHUs 3a4aHNM, BbINOJHEHHbIX CTYAEHTaMM CaMOCTOATENTbHO.

KoHTposbHble paboTbl CTYAEHTbl BbINOJHAIOT B ayAUMTOPMM BO Bpems, OTBeAEeHHOe ANs y4ebHbIX
3aHATUIA.
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CamocronTeNbHble PaboTbl CTyAEHTbl MOTYT BbIMOAHATL B ayAUTOPMM BO Bpems, OTBeAeHHoe Ans
y4yebHbIX 3aHATUI, AMbBO Aoma 3a CYET 4YacoB camocToAaTesibHOM paboTbl. Bo Bpems BbINOJHEHUA
CaMOCTOATENbHbIX PabOT CTYAEHTbI MOFYT UCNO/1b30BaATb YYeOHYIO INTEPATYPY, KOHCYNbTUPOBATLCA.

6. IlepeyeHb JHMIIEH3MOHHOT0 W (MJIH) CBOGOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecrieyeHUs1, HCIOJb3YeMOr0 TPH OCYIIeCTBJIEHMH O00pPa30BaTeJILHOr0 IMpoLecca 1o
JUCHMILIMHE

B npouecce ocywiecTsieHns 06pa3oBaTe/ibHOro NPOLLECca UCMOb3YIOTCA:

— OoNA NS NoAroToBKM paboyeit nporpammsbl, GOPMUPOBAHUA TEKCTOB MaTEPUANIOB A1 MPOMEKYTOYHOM U
TeKyLen atrectaumm - npunoxkenme Microsoft Office;

-— ANA NOUCKa yyebHOW anTepaTtypbl:

- 3/IEKTPOHHbIe KaTanorn HayuyHoi 6ubnmnotekn AplrY um. MN.r. Ademuaosa
(http://www.lib.uniyar.ac.ru/opac/bk one find.php)

- DNeKTpoHHas bubnmoTeka yuebHbix maTepuanos AplY

(http://www.lib.uniyar.ac.ru/opac/bk one find.php)

- DNeKTPOHHaA KapToTeKa «KHUroobecneyeHHOCTb»

(http://www.lib.uniyar.ac.ru/opac/bk bookreq find.php)

7. IlepedyeHb COBpeMEeHHBIX MNPO(ecCHOHAIBHBIX 0a3 JaHHBIX M HWH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJIb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOIO Mpoiecca Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B npouecce ocyuiectsieHMsa 0b6pa3oBaTeIbHOro NPoL,ecca UCNob3yoTCA:

- ABTOMaTU3NpoBaHHan bubanoTeyHas nHpopmaumoHHas cuctema "BYKU-NEXT" (ABMUC "Bykn-Next")

8. IlepeyeHb OCHOBHOIi M IOMOJIHUTEIbHON Y4eOHOM JTUTEPATYPHI, pecypcoB HH(POPMAIITHOHHO-
TeJIeKOMMYHUKAMOHHOH ceTH «UHTepHeT» (HpM HEO0XOAMMOCTH), PEKOMEHAYeMbIX [JIfl
OCBOCHHUSA TUCIHHUIINHEI

a) OCHOBHA JIUTEepaTypa
1. TmypmaH, B. E., Teopus BepoATHOCTEN U MaTeMaTMYeCKan CTaTUCTMKa: y4eb. nocobure ans
6akanaspos / B. E. TmypmaH. - 12-e usa., M., HOpaiit, 2014, 479c
2. boposkos A. A. MaTemaTtnyecKkas CTaTUCTMKa: yuebHUK ans By308B. / A. A. bopoBKosB - 4-e nsa,,
ctepeotumn. - CM6.: NaHb, 2010. - 703 c.
3. 3y6kos, A. M., C6opHUK 3a4a4 No Teopun BepoATHocTen: yueb. nocobue / A. M. 3y6Kos, b. A.
CeBacTbaHoB, B. M. Yucrakos. - 3-e usa., crepeotun., CM6., NaHb, 2009, 319c¢

0) AOMOJIHUTEIbHAA JIUTEPaTypa
1. bBoposkos, A. A., Teopus BeposaTHoCTe# : yueb. nocobue ans sTy3os / A. A. boposkos, M., Hayka,

1976, 351c
2. 'mypmaH, B. E., PyKoBOACTBO K pelleHMt0 33Za4y MO Teopuu BEPOATHOCTEM M MaTeMaTU4YecKoi
cTaTUcTMKe: yyebHoe nocobue ana npuknagHoro 6akanaspuata / B. E. TmypmaH. — 11-e usa,,

nepepab. u gon., M., lOpaiT, 2013, 404c

B) pecypcsl ceTu «AHTEpHET» (IIPH HEOGXOTUMOCTH)
1. INeKTPOHHas 6mbnmoteka yyYebHbIX MaTepunanos Aply

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2. 9/IeKTPOHHbIE KaTanoru HayuHol 61MbnnoTeKn AplY M. Mn.r. Jemunposa
(http://www.lib.uniyar.ac.ru/opac/bk one find.php)

3. DNeKTPOHHO-6MBANOTEUYHan cucTema «YHUBepCUTETCKas bubamnoteka online» (www.biblioclub.ru ).
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9. MatepuaibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JJIsl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOIO
npouecca no JTUCHUIINHEe
MaTepuanbHo-TexHMYecKan 6a3a, Heobxoaumas As1a ocyllecTsieHns obpa3oBaTesIbHOro npoLecca no
ANCUMNIMHE BK/IOYAET B CBOM COCTaB creuunanbHble NoMeLLeHUs:
-yyebHble ayauTopuUM ANA NPOBEeAEHUA 3aHATUIN JIEKUMOHHOMO TUMa M NPAKTUUYECKUX 3aHATUN
(cemuHapos);
- yyebHble ayauTopun Ans NpoBeaeHMA rpynnoBbIX U UHANBUAYAbHBIX KOHCY/IbTaLUM,
- yyebHble ayauTopUn 418 NPOBEAEHNA TEKYLLEro KOHTPOSA U MPOMEXKYTOUYHOM aTTecTaumu;
-NOMEeLLLEHUNA A1 CAMOCTOATENbHOM paboTbl;
MomelleHna AnA camocToATeNbHOM PaboTbl 0OYYAOLWMXCA OCHALLEHbl KOMMbIOTEPHOMW TEXHUKOM C
BO3MOHOCTbIO MOAKNOUEHUA K ceTn «MHTepHeT» u obecrnevyeHMem [A0CTyna B 3IJEKTPOHHYIO
MHPOpPMaALMOHHO-06pa30BaTeIbHYIO Cpeay OopraHM3aLnu.
Ymucno nocagoyHbIX MecCT B NIEKUMOHHOW ayauToOpuK AOCTaTOYHO A4 YMcaa CTYAEeHTOB NOTOKa, a B
ayauTopumM ANs NPaKTUYECKUX 3aHATUIN — AN1A YACNa CTYAEeHTOB y4ebHOM rpynnbl.

ABTOp(BI):

Houenr, k.¢p-m.H. J.B.I'punés
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«TEOPWA BEPOATHOCTEM»

MoH/1 OLIEHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. Tunosrle KOHTPOJIBHBIC 3aIaHUA 1 UHBIC MaTCpHaJbl,
HCIIOJIb3YCMBIC B ITPOLCCCC TCKYUICT'O KOHTPOJIA YCIICBACMOCTHU

TunoBble 3aaaHUA ANA KOHTPObHOU paboTbl Ne 1

1. Kaxablii y3en uenu BbIXOAUT U3 CTPOSA B TeYEHME HEKOTOPOro BPEMEHU T C BEPOATHOCTbIO g HE3aBUCUMO
OT ApYruX y3108B. HaliTh BEPOATHOCTb BbIXOAa U3 CTPOA C/eaytoLen uenu:

1)
2)
3)
4)

5)

__Sigl_

2. bpocaloT ABe urpanbHble KOCTU. KakoBa BEpPOATHOCTb, YTO CYMMa OYKOB paBHa 97?

3. B marasuH noctynuam 25 oanHaKoBbIX U34e/1N, U3 HUX TONIbKO 15 nsgenuin 1-ro 3asoga. Mpogasel,
Cny4yaitHo oTbupaeT 5 nsaenmii. KakoBa BepPOSATHOCTb, YTO CPeAN HUX OKaxKeTcst poBHO 1 nsgenue 1-ro
3aBoga?

3. Tpu cTpenka npou3BoAAT NO OLHOMY BbICTPENY B OAHY U TY e MULLEHb. BepoAaTHOCTM nonagaHua
npu 04HOM BbICTPesie AN Kaxaoro us ctpenkos—0,8, 06, 0,7 cootBeTcTBEHHO. KakoBa BepOATHOCTb
npomaxa BTOPOro CTPesiKa, eciv B MULLEHM OKasanacb 1 npobounHa?

4. B oAHOM NapTUK NepBbli UTPOK BbIMFPBIBAET Y BTOPOTO € BepoATHOCTbIo 0,6. YTo BepoAaTHee ana
NepBOro UrpoKa: BbIUFpaTb Y BTOPOro UrPOKa He 6onee Tpex NapTuii U3 YeTbIpex Nan He meHee
Tpex napTuim us naTn?

Tunosble 3a4aHMA ANA CAMOCTOATENbHOU paboTbl Ne 1

B napTtum u3 30 aetaneit — 5 gedpeKTHbIX. M3 3TOM NapTMmM caydaiiHo BbibupatoTca 3 aetanu. Kakoea
BEPOATHOCTb, YTO CPEAM HUX OKaXKYyTCA TONbKO 2 AeTanun 6e3 gedekTos?

MpounsBoguTCa ogHOBpemMeHHoe bpocaHme 2-X UrpaibHbIX KOCcTel. KakoBa BEPOATHOCTb, YTO KOCTU
ynaAayT TaK, YTO YMC/I0 OUYKOB HA KAaKOM-1MBO KOCTU ByZeT KpaTHO YMC/Y OYKOB Ha APYron?
CnyyaitHo BblbMpaeTca 5-3Ha4yHoe HaTypasibHOe YMcio. KakoBa BEPOATHOCTb, YTO €ro 3anuchb
CMMMETPUYHA OTHOCUTE/IbHO CepeanHbI?

Ha oTpesok gauHbl 1 cayyaitHo 6pocaeTtca ToUKa, Aena 0TPe3oK Ha ABe Yactu. Aaa ntoboro
BELL,ECTBEHHOrO YNC/1A X HAUTW BEPOSATHOCTb TOTO, A/ IMHA MEHbLUEW YacTu He 6onblue x?

Touka cnyyariHo bpocaeTcsa Ha KBaapaT. KakoBa BEPOATHOCTb, YTO OHA OKaXKeTcs B/MKe K TOUKe
nepeceyeHunsa anaroHanemn, yem K 6aurKaliel oT Hee BepLUMHE KBagpaTa?

Tunosble 3agaHUA A4NA camocToATeIbHOM paboTbl Ne 2
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1. Crpaxosasa dpmpma 3aknoumnna 250 A0rosopos. BepoATHOCTb CTPAXOBOro C/ydas Mo KaxkAomy B
TeuyeHue roaa coctasnset 2%. HaliTn npnbankeHHoe 3HaYeHne BePOATHOCTU TOTO, YTO YMUCIO0
TaKUX C/lyYaeB B TEKYLLEM roy COCTaBuUT He bonee 3.

2. CoBmecTHOe pacnpegeneHue AByMepHOM cayyaliHon BennuumHbl (E,1m) 3agaHo Tabaunuei:

n -1 0 1

g
T L1 1
12 | 4 6
T 1
4 12 6

HaiTn 3akoH pacnpeaeneHuna cny4yaliHon BeanynHbl E+1 u BbluMcAuTb cov(2E—3n,E+2n). HaliTn
ycnoBHoe pacnpegeneruve & nom.

3) § n — cnydyaitHble BeNUYMHbI C MaTPULIEN COBMECTHOro | & 1 2 3
pacnpegeneHuna. Haitm  KoHctaHTy c.  [MocTpouTb  T-uy | \n
pacnpegenenva gaa c¢.B. =M n| § wu Havtm M. Halitn
K03dPULMEHT Koppenaunmn n NocTpouTb YypaBHEHNE IMHENHOMN 0 0 0 ¢
perpeccum n Ha €.

1 01(01]0

4. TINOTHOCTb pacnpeAeneHns cay4ailHon BeNIMUnHbI & MeeT BUA,

2 a—
f(x)= C(x+1)°, x e[-1,2],
0, x ¢[-1,2].
Haittn C, dyHKumio pacnpegenenus Fx(x), P(E2<1), ME.

5. Mapa cnyyariHbIx BeNMYMH & 1 1) 06pasyeT Touky (& ,1), paBHOMEPHO pacnpeseneHHyto B
Tpeyro/ibHUKe ¢ BeplinMHamu B Toukax (0; 0), (1; 1), (1; —2). HaitTn nnoTHocTv pacnpeaenerus & u n;
K03 DULMEHT KOppPensaLmumn, 1 NOCTPOUTb ypaBHEHME IMHEHON perpeccun & no i n no &.

2) Haittn xapakTtepuctudeckyto dyHKLUMIO BHOMManbHoro pacnpegenenus P{E=m}=C['p"q"™", m=0, 1, ...

,n.

3) Xapaktepuctuyeckme GyHKLMN HE3aBUCUMBIX C. B. & U 1 paBHbl @ 1(X) 1 @ 2(x) cooTBeTCTBEHHO. HaliTh xap.
dyHKumio . B. §=12E-3n.

4) Nyctb ans c.B. & onpeaeneHol ME=5 1 DE=6. MOCTPOUTL TPM NEPBBIX YJEHA PA3NOKEHUA Xap. GYHKLUUK
c.B. B cTeneHHOW pag.

Tunosble 3aa4aHMA ANA KOHTPOIbHO paboTbl Ne 2

(CnyuaitHble npouecchl.)
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1) 3apaH rpad coctosHuii uenm MapKosa. Havanb-

1
Hoe pacnpegeneHune 1
3
., 111
BEPOATHOCTEN (§ 313 0).
HaiTtn pacnpegeneHune Bepo-
o . 3
ATHOCTEWN A1 COCTOAHMNM
1
CUCTeMbl Nocae NepBoro 2

wara.

2) NaHa maTpuua P nepexoaHbix BepoaTHocTel ana uenn Mapkosa v HadanbHoe p'% pacnpeaepeHug c
BEPOATHOCTEN ANA COCTOAHWUI LEenu. 7 7 7 1
1 6

0 = ¢ =

HalTn KOHCTaHTbI C;. 7 27
1 1 1

o o T £ G ¢

MocTpouTtb rpad CoCcToAHMI caydaiHOro npotecca. 5 5 E
0 Cy 0 E

MpoBecTn KnaccuPuKaLmo COCTOSHUA.
HaliTn maTemaTnyeckoe OXuaaHne BpemMeHU BbIXo4a U3 MHOXECTBA HECYLLLEeCTBEHHbIX COCTOAHMIA.
HaliTn npegenbHble BEPOATHOCTU ANA MHOXECTBA CYLLLECTBEHHbIX COCTOAHWI Lienu.

1 2
©O=( = 0, =<,0).
p™=( 3 3 )
3) Yactmua coBepluaeT cay4daiHble bayxKaaHMA U3 Touykn O No ToYKam oTpesKa

-1<x<3 c uenbiMmu KoopauHaTaMn. U3 Kaxaoi BHYTPeHHEN TOUKM OTpe3Ka YacTuua genaeT nepexoa, ¢

2 1
BEPOATHOCTbIO = Ha 1 eAMHMLY BNPaBO M C BEPOATHOCTbIO = Ha 1 eguHuuy Bneso. B Touke (-1) HaxoauTca

3 3
OTPAKAIOLLMI IKPaH, B TOUKE 3 — NOr/I0LWAIOLWLMI 3KPaH. MOCTPOMTb MaTPULY NepexoaHbIX BEPOATHOCTEN U
HaTVM MaTeMaTUUYeCcKoe OXKuUaaHNe BPeMeHU A0 NOr/0WEHMA YacTULbI.

4) Ha TenedoHHyI0 CTaHUMIO NOCTYMNaeT NOTOK 3aBOK C UHTEHCMBHOCTbIO 3 3adABKM B MUH. CunTan ymcio
MOCTYNaloLLMX 3aABOK NyaCCOHOBCKMM C/Ty4aHbIM MPOLLECCOM, HaWTU BEPOATHOCTb, YTO B TeYEHME 2-X MUH.
He MOCTYNWUT HWU OAHOW 3anBKMU.

5) &(t)- cmeleHne yacTuupl B 6poyHOBCKOM npotiecce ¢ KoadouumneHtom andodysum 1. Ecam £(0)=0, To
HalTV BEPOSATHOCTb TOTO, YTO YacTHLLA BNepBble JOCTUTHET TOUYKM 4 33 Bpems, bosbliee 16-Tu.

Tunosble 3agaHuA ANa camocroatenbHon pabotbl Ne 3
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Ha Temy "HaxoxaeHune oLueHOK HeM3BEeCTHbIX NAapamMeTpPoB pacnpeaenieHUs, TOUYEeYHbIX U UHTEPBAJbHbIX,
Bbl6OPOUHbIN KO3dDULMEHT KOoppenaummu, NpoBepKa cTaTUcTUUeckux runotes” (Mamemamuyeckasa
cmamucmuka)

1. Ans c.B. § nonyyeHa ciyyaiHas BbIBOPKa X1, Xy, ... , Xn. ONpeaenuTs HECMELLEHHOCTb U COCTOATENIbHOCTb
oueHKM napameTpa a=M &, onpeaeneHHoi popmynoi, o*=( x1+x2)/2.

2. Mo cnyyanHom Bbibopke (3,5,0,4,7,5,6, 2, 3,4 ) nocTpouTb BbIBOPOYHbIE OLEHKM 411 M.O. U
aucnepcumn caydaiiHom BeinUmMHbI (BbIBOPOUYHOE cpeaHee 1 BbIBOPOUHYIO AUCMepCcuto). ABNAIOTCA N OHU
HecMeLLLeHHbIMNU?

3 Halith MeTo40M MOMEHTOB OLEHKN HEM3BECTHbIX NAapamMeTpPoB, d U b paBHOMEPHO pacnpene/ieHHoM Ha (a,
b) cny4aliHol BENMUYMHDI NO CY4aHOM BbibOpKe:

3,50,4,7,5,6,2,3,4.
4. CnyyaiHan BeNnYKnHa X pacnpegeneHa HopMmasabHo, npudem o=3. MNocTponuTb f0BEPUTENbHbINA MHTEPBAA C
KoapduumeHTom posepua 0,95 ANA HEM3BECTHOTO MATEMATUUYECKONO OXWMAAHMA MO CAy4YaliHOM BblOOpKe,
ecnn o6bem BbIOBOPKM paBeH 36, a cpegHee 3HaYeHue pasHo 4,1.
5. HaliTn BbIBOPOYHbLIN KO3PPULMEHT KOpPENsuuu, cAenatb BbIBOA, O CTEMNEeHW JIMHENMHOW CBA3U
HabntogaeMbIxX CyYaliHbIX BEMYMH, NOCTPOUTL BbIODOPOYHOE ypaBHEHUE NMHENHON perpeccun Y Ha X no
AaHHbIM =5 HabnoaeHNni

X 1 2 3 4 5

y 1,2 1,4 1,3 1,5 2
6. Mpu ypoBHe 3Haummoctn 0,05 npoBepuUTb TUMNOTE3Yy O HOPMaJbHOM pacnpeaeneHun Cay4yamHoun
BE/IMYNHDI, EC/IM U3BECTHbI SMMNUPUYECKUE U TEOPETUYECKME BEPOATHOCTU NONAZAHUA CIYYaMHON BEIMYUHDI
B KaKabl N3 S; HEMepeceKarLWwmxca MHTePBaioB, COCTaBAAOWMNX pa3bueHmne 061acTv 3Ha4YEHNUM cayvaliHOM
BE/INYNHDI:

vi 4 15 10 44 7 13 6

np; 3 19 12 34 16 11 5

2. Crmcok BOMPOCOB U (WJIH) 331aHUH TS TPOBEACHUS IIPOMEKYTOYHON aTTeCTalluu

1. ®opmyna 6uHOMma HbloToHa

1) (x+y)"=5ke1,. 0 XKy™k 2) (X+y) "= k=1, 0 C XKy™K 3)(x+y)"=5ke1,..n Co X<yK

2. MNycTb Q- ANCKPETHOE MHOMECTBO 3/1EMEHTAPHbIX COBbITUI. YTO HasbiBaeTcA, CObbITMEM?

BapunaHTbl OTBETOB:

1)Mo6oi anemeHT MHO»KecTBa Q) 2)Moboe noamHOKecTBo MHoKecTBa (2
3) CobbiTeM Ha3bIBaeTCA TO, YTO NPOUCXOAMUT CAYyUaHO.

3. YCTaHOBWUTb COOTBETCTBME AN NOHATUI 1) HecoBMeCTHble cobbITUA, 2) HEBO3MOXKHOE cobbiTHe, 3)
[0CTOBEPHOE CObbITME UX CBOMCTBAM:

a) P(A)=0 6) P(A)=1 B) P(AB)=0

4. KnaccuyecKoe onpegeneHne BepoATHOCTH (AJ'IH KOHEeYHOro MHOXeCTBa 3/1IEMEHTAPHbIX CO6bITMVI).

BapunaHTbl OTBETOB:
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nﬁ.weonp N 6cex
1) P(A)= ; 2) P(A): ———; 3) P(A)= N

scex 6razonp scex 6arazonp

bnazonp

CDopmynbl CNNIOXKEHNA N YMHOXXEHUA BepOﬂTHOCTEVI C yCNnoBUAMM BbINOJTHEHNA!

Ba PWNaHTbl OTBETOB!

1) P(A+B)= P(A)+P(B) ans HecoBmecTHbIX cobbiTnii, P(AB)= P(A)P(B) ana He3aBUCUMbIX COBbITUI;
2) P(A+B)= P(A)+P(B) ana He3aBucumbix cobbiTnin, P(AB)= P(A)P(B) Ans HECOBMECTHbIX COObITUIA;
1) P(A+B)= P(A)+P(B) ana nobbix cobbitnii, P(AB)= P(A)P(B) ansa nobbix cobbITHIA.

CpaBHuUTe BepoATHOCTU cobbiTnit A u B, ecnin ACB. BapuaHTbl OTBETOB:

1) P(A)>P(B)  2) P(A)<P(B) 3) P(A) <P(B).

AKcrMomMaTMUecKoe onpeaeneHmne BepoATHOCTM P Ana AMCKPeTHOro MmHoxecTsa 2 3n1emMeHTapHbIX
cobbITnif

BapunaHTbl OTBETOB:

1) P( Q)=1; ana noboro cobbiTua P(A)=0; ANA NobbIX HenepeceKarLnXca cobbITUi

A, Ay => P(A1 +A2)= P(Al )+P(A2)

2) P(e)=0; ans noboro cobbiTna P(A)>0; AnA NobbIX HenepeceKatowWwmxcs cobbITui

A, Ay => P(A1 +A2)= P(Al )+P(A2)
3) P( Q)=1; pna noboro cobbitna P(A) )20; ana nobbix cobbitnin A;, Ao => P(A1 +Az)= P(A1 )+P(A2)

MonHasA rpynna HECOBMECTHbIX COBbITUI

BapuaHTbl OTBETOB:
1) cobbitna Ay, Az, ..., A, 06pasytoT nrHc, ecam P(A +Ax+ ...+ An)=1;

2) cobbitns Ay, A;, ..., A, 06pasyloT NrHc, ecnm A; +Ax+ ...+ A= Q 1 Bce cobbITMA MonapHo He
nepeceKkaroTcs;

1) cobbitna Ay, Az, ..., A, 06pasyloT NrHc, ecamn Bce cobbiTMA NOMapHO He NepeceKatoTcs.

YcnoBHaA BEpPOATHOCTb

BapunaHTbl 0TBETOB: 1) yc/N0BHAA BEPOATHOCTb CobbITUA A Npu ycnosun cobbitns B onpegensetca
dopmynoit P(A)/P(B) npu ycnosuu P(B)>0S

2) ycnoBHas BepoATHOCTb cobbiTUA A Npu ycnosum cobbitna B onpeaensaetca dopmynoii P(AB)/P(B)
npw ycnosuu P(B)>0;

2) yCNOBHas BEPOATHOCTb COBbITUSA A npu ycioBum cobbiTs B onpeaensetcs hopmynoil
P(A)/P(A+B) npv ycnosuu P(A+B)>0.

. YcTaHOBUTL COOTBETCTBME NOHATUI 1) HesaBMCMMOCTb cobbITMIA 2) dopmMyna NOAHON BEPOATHOCTH,

3)dopmynbl balieca — dopmynam , X NPeACTaBAAOWMM:
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11.

12.

.....

.....

dopmyna bepHynnu gnsa BepoATHOCTM k- YMcna ycnexos B N HE3aBMCMMbIX UCMbITAaHUAX CXEMbI
bepHynan
BapuaHTbl OTBETOB:

1) Pa(k)= Cn pX(1-p)™; 2) Pu(k)=p"(1-p)™; 3) Pa(k)=Zct,...n P(1-p)"™.

,,,,,

M3 ypHbl, B KOTOpOIt 3 6en. n 7 4yep. Wapos, CAy4anHo BbiIbUpaAtoT 2 wapa. Hantm BepoATHOCTb, YTO
LIapbl pa3HOro LBeTa.

Ba PWNaHTbl OTBETOB!

1) 7/15; 2) 7/30; 3)21/100.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«TEOPWA BEPOATHOCTEMN»

MeToauuyecKue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JHCIHUIIJINHBI

OcHoBHOM $OPMOIN U3NOXKEHMA Y4ebHOro maTepuana no gucunnamHe «Teopus BepoATHOCTEN U
MaTemaTMyecKas CTaTUCTUKA» ABAALOTCA NeKunn. Mo 60bLMHCTBY TEM NPeayCMOTPEHbI NPaKTUYecKmne
3aHATUA, HA KOTOPbIX MPOUCXOAUT 3aKpensieHMe NEKUMOHHOroO maTepuana nyTtem npuMeHeHua ero K
KOHKPETHbIM 3afa4yaM M oTpaboTKa HaBblKOB PaboTbl MO MPUMEHEHUIO Pa3/IMYHbLIX TEOPEM TEOPUM
BEPOATHOCTEN.

Ona ycnewHoro OCBOEHWS AWUCLMMAUHbI OYEHb BAXKHO pelleHMe [OCTaTOMHO 60/bLIOoro
KOAMYecTBa 3a4a4 Kak B ayaMTOPUU, TaK U CaMOCTOATE/IbHO B KayecTBe AOMaLlHUX 3ag4aHuiA. Mpumepsl
peleHus 3a4a4 pa3bupatoTca Ha EKUMAX U MPAKTUYECKUX 3aHATUAX, NPU HEobXo4MMOCTU Mo Hanbonee
TPYAHbIM TEMam NPOBOAATCA AOMNONHUTENbHbIE KOHCYbTauun. s pelleHns scex 3aaady HeobxoamMmo
3HaTb M MOHMMATb EKLMOHHBIA maTepuran. MosTomy B NpoLecce N3ydeHua AMCUUNANHBI PeKoMeHayeTcs
perynspHoe NoBTOpeHUe NPONAEHHOT0 IEKLMOHHOIo maTepuana. MaTepuan, 3aKOHCNEKTUPOBAHHbIV Ha
neKkumaAx, HeobxoaMMo goMa elle pa3 npopabaTtbiBaTb U NPU HEOBXOAMMOCTU AOMNONHATL UHPOPMaLINEN,
NOJIYYEHHOM Ha KOHCY/IbTALMAX, NPAKTUYECKUX 3aHATUAX UK U3 y4ebHOoM nnTepaTypbl.

Bonbloe BHMMaHWE AO0/MKHO b6biThb yAeNeHO BbIMOAHEHWIO AoMaluHelr paboTbl. B KauyecTse
3afaHnii  Ana camoctoAaTeNbHOM paboTbl AOMa CTyAeHTam npeasaratloTca 3adadvu, aHasoruyHble
pa306paHHbIM Ha NEKUMAX U MPAKTUYECKUX 3aHATUAX UAN HEMHOTO Bonee CNIoXHbIe, KOTopble ABAAIOTCA
pe3ynbTaTom 06begMHEHNA HECKONbKMX Ba30BbIX 3aau.

Ona npoBepKkM M KOHTPONA YCBOEHMA MaTepuana B TedeHWe o0b6yyeHMs nNpu caade
camocToATe/bHbIX paboT npenogasaTenb 3adaeT BOMNPOCbI, MO3BOAAKOLWME BbIACHUTbL MOHUMaHWUE
maTepuana. TaKKe NpoBOAATCA KOHcynbTaumuu (npu HeobxoammocTn) no pasbopy 3agaHuint ans
CaMOoCTOATE/IbHOM PaboTbl, KOTOPbIE BbI3BAAN 3aTPYAHEHUA.

B KoHUe 5 cemecTpa CTyAeHTbl CAAIOT 3a4eT, a B KOHUE 6-r0 - 3K3aMeH. DK3ameH NpuHMMaeTca
Mo 3K3aMeHaLUMOHHbIM BUNEeTaM, Kaxablii M3 KOTOPbIX BK/OYAET TEOPETUYECKME BOMNPOCHI M 3aga4u. Ha
CaMOCTOATE/IbHYIO MOArOTOBKY K 3K3aMeHy BblaenseTca 3 AHA, BO Bpema NOATOTOBKU K 3K3aMeHy
npeaycMoTpeHa rpynnoBas KOHCY/bTauus.

YyebHo-meToanuecKoe obecneyeHune
camocToaTeNbHOM paboTbl CTYAEHTOB NO AUCLUNANHE

[na camocTonTenbHOM paboTbl peKOMEeHAYeTCA UCNO/Ib30BaTb KPoMme y4ebHOM NnTepaTypsl,
YyKa3aHHOM B pasgene 7, cneayroume yyebHble nsgaHus:

Po3zaHoB HO.A. CnayyvaliHble npouecchl. KpaTkuit Kypc. — M., “Hayka”, 1979.

Wnpsaes A.H. 3agauun no Teopumn BepoaTtHocTei. M.: MUHMO, 2004.

CeBacTbAHOB b.A. Kypc Teopun BepoATHOCTEN U MaTeMaTUYECKOM cTaTUCTUKK. M.: Hayka, 1982.
3ybkoB A.M., CeBactbsAHOB B.A., Yuctakos B.lM. C60pHKUK 3aaa4 No Teopumn BepoATHocTel. M.:
Hayka, 1989.

MewankuH J1.[. C6oOpHUMK 3aaa4 no Teopum BeposaTHocTen. M.: Hayka. 1963.

Mpoxopos A. B., Ywakos B.l., Ywakos H.I'. 3agauun no Teopumn BepoatHocTelr. M.: Hayka, 1986.
7. 8. Munnep b.M., MaHkoB A.P. ChyyaiiHble npoueccbl B npumepax u 3agadvax. M.: Usg-so MAMW,
2001.
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8. Muxannos l.A., Bointuwek A.B. YucneHHoe cTatuctmyeckoe moaenmposaHue. Metoabl MoHTe-
Kapno. M.: Akagemus, 2006.

9. BuneHkuH H.A., BuneHKknH A.H., BuneHkuH N.A. KombuHaTtopuka. M.: MUHMO, 2006.

10. Kpamep I'. MaTtemaTtmyeckme metoabl ctTatuctukun. — M., "Mnp", 1975.

TaKkKe ana nogbopa yuebHOM nTepaTypbl PEKOMEHAYETCA UCMOAb30BaTb LUMPOKNIA CNEKTP
WHTEepPHET-PecypcoB:

1.  DneKTpPOHHO-6MGAMOTEYHaa  cuctema  «YHUBepcuUTeTcKaa  6ubamoteka  online»
(www.biblioclub.ru ) - 2neKkTpoHHaa 6ubanoTeKka, obecneumBalollas AOCTyn K Hambonee
BOCTPebOBaHHbIM MaTepMaNam-NePBOUCTONHUKAM, YH4EOHOM, HAYYHON U XY[0KECTBEHHOM AuTepaType
BeAYLUMX U3[aTeNnbCTB (*perncTpaums B sneKTpoHHON 6MbAMOTEKE — TONbKO B CETU YHUBEPCUTETA. [Nocne
pernctpauunmn paboTa c cMcTemMol BO3MOXKHaA € 10601 TouKKM gocTyna B Internet.).

2. InuHblii KabuHer (http://lib.uniyar.ac.ru/opac/bk login.php) AaeT BO3MOKHOCTb NOAYYEHUA ON-
line pgocTyna K CNMCKY BblAaHHOM B aBTOMATU3MPOBAHHOM PEKMME UTEPATYpPbl, MPOCMOTPA MU
KONUPOBAHMA 3/IEKTPOHHbIX BEPCUIA U3[aHUIA COTPYAHUKOB yHMBepcuTeTa (yueb. M meToa. nocobwus,
TEKCTbl IEKUWNA U T.4.).

3. dneKTpoHHaa 6ubanoreKa yuebHbix matepuanos Aplry
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) coaeput 6onee 2500 NOAHbIX TEKCTOB Y4ebHbIX U
y4ebHO-METOANYECKMX MATEPMANOB MO OCHOBHbIM  M3Yy4YaeMblM  AUCUMNAMHAM, MW3L4AHHbIX B
yHUBepcuTeTe.

4. dneKkTpoHHO-bnbamMoTeyHas cuctema «HOpant https://www.biblio-online.ru/
5. DNeKTPOHHO-6UbAMOTEUHAnA cucTema «YHMUBepCUTeTCKasa bubanoTteka online»
(www.biblioclub.ru)

6. DNeKTPoHHO-6MbAMOoTEYHan cuctema «JlaHb» http://e.lanbook.com/
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