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Mo JUCHUIJINHE: Teopust BeposITHOCTEMH
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npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa TUCKPETHOW MaTEeMaTUKH

Kypc: 2
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CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A .M. Paiiroponckuii, 1-p ¢u3.-Mar. HayK, 3aBeIyrOIui kageapoit
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AHHOTANMA

B kxypc BkitoueHbl Bce 0a30Bble ONPENENCHUS M yTBEPXKAEHHS TEOPUU BEPOSTHOCTEH OT KOJIMOTOPOBCKON
aKCHOMATHKH J0 MHOTOMEPHBIX MpeaebHbIX TeopeM. Kypc npenHasHadeH A MaTeMaTHKOB U MTPEAToaract

3HAaHUC OCHOB TCOPHUU MCPHI, KOM6I/IHaT0pI/IKI/I N MaTCMaTH4CCKOro aHajin3a.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHUEC OCHOBHBIX COBPEMCHHBIX METOJOB TCOPHUHU BepOﬂTHOCTCﬁ.

3agauu AU CHUIIHHBI

* OCBOCHHE CTy/IECHTaMH 0a30BbIX 3HAHUH (MOHATWH, KOHIICIIUI, METOIOB M MOJIENICH) B TEOPUH

BEpPOATHOCTEMN;

° HpI/I06peTCHI/I6 TCOPCTUICCKUX 3HAHUA H MPaKTUICCKUX YMCHI/II\/’I U HAaBBIKOB B TCOpHUU

BEPOSITHOCTEH;

® OKa3aHHueC KOHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IHPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX

I/ICCJ'IG,I[OBaHI/Iﬁ B TCOpHUU BCpOHTHOCTeﬁ.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Cnocoben npuMeHsTh
(dyHI1aMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOouUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
oOnacTu cBoei mpodeccuoHaIbHOM e TeIbHOCTH

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

[l ¢yHnameHTaIbHBIC HOHATHS, 3aKOHBI TECOPUU BEPOSITHOCTEH;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX Pa3AEiIOB TEOPUN BEPOSATHOCTEH;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKA3aTEJIbCTB M J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,

BXOJAIINX B 63,30ByIO 4aCTb LUK,

[l ocHOBHBIE CBOMCTBaA COOTBETCTBYIOIIUX MATEMAaTHYICCKUX 06’beKTOB;
[ AHAJIMTUYCCKUC U YHCJICHHBIC IMOAXOABI W MCTOAbI JJIs1 PCHICHUA THUIIOBBIX NPHUKIAAHBIX 3ada4

TEOPUU BEPOSITHOCTEN.
YMETb:
[IOHATH IIOCTABJICHHYIO 3a/1a4y;

HCIIOJIb30BATh CBOU 3HAHUS JIA PCIICHUS (bYHI[aMeHTaHBHBIX " NPUKIIAAHBIX 3a1a4,

CTPOro AOKAa3bIBATh UJIX OIMMPOBCPIaTh YTBCPIKICHHUC,

U
g
[J ouLeHHMBATh KOPPEKTHOCTH ITIOCTAHOBOK 3a7a4;
g
U

CaMOCTOATEJIIbHO HAaXOAWUTH aJTOPUTMbl PEIICHUA 3adad, B TOM YHCJIC W HECTAHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOATENBHO BUAETH CICACTBUSA IOJIYUYCHHBIX PE3YJIbTATOB,
[ TOYHO MPCACTABUTbL MATCMATUYCCKUC 3HAHUA B TCOPUU BepOfITHOCTeﬁ B YCTHOﬁ ¥ IMHMCbMCHHOH

dopme.
BJIQJICT!



[] HaBBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(i)OpMaL[I/II/I " pClICHUA 3ada4 (B TOM YHCIIC, CJ'IO)KHBIX);
[l HaBBIKAMH CaMOCTOSITECIIbHOM pa6OTLI 1 OCBOCHUS HOBBIX JUCIUIIINWH,
[ KYHBTypOf/'I MOCTAaHOBKH, aHAJIM3a U PCIICHUA MATCMATUYCCKUX U IMPUKIAAHBIX 3a1a4, Tp66YIOH_[I/IX
IJIA CBOCTO PCIICHU UCIIOJIBb30BAHUA MATECMATUICCKUX MTOAXO0A0B U MECTOAOB,
[ MPEAMCTHBIM SA3BIKOM TCOPUU BepOﬁTHOCTCﬁ 1 HAaBbIKAMU I'PaMOTHOI'O OITMCAHU PCIICHUSA 3aJa4 U

[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kiaccuueckoe (koMOuHaTOpHOE) 4 4 5
OIpEZICIICHUE BEPOSTHOCTH.
) FGOITIAGTPH‘ICCKHG BEPOSITHOCTH W HUX 4 4 5
CBOMCTBA.
VYcioBHBIE  BEPOATHOCTH, YMHOXEHHE
3 BEpPOATHOCTEM, (hopmyibl TTOJTHOM 4 4 5
BeposiTHOCTU U baiieca.
4 [lonsartue o ciydaiiHOM Oy XIaHUH U 6 6 5
cirydaiiHoM rpade.
5 OOmas BEPOSITHOCTHAs MOJEJIb. 4 4 5
Axcnomaruka Konmoropoga.
6 Pacnpenenenue QyHKIuil OT ciaydaiHbIX 4 4 5
BEJIMYMH.
ITpumepst KOMOMHATOPHBIX 3ajay,
7 pelaeMbIX 32 CYET  JIMHEWHOCTH 4 4
MaTeMaTHYECKOIO OXKUaHMUS.
Hroro yacos 30 30 30
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 ygac., 2 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 3 (Ocennuii)

1. Kitaccuueckoe (KOMOMHATOPHOE) OTIPE/IEIICHIE BEPOSITHOCTH.

CBoiicTBa BepOSTHOCTH MPH TakoM orpeseneHun. [Ipocreiimue komOnHaropHbie Mosienu. [Ipumepst
KOMOHMHATOPHBIX 33/1ad, Ui PELICHUSI KOTOPHIX YOOOHO HCIIONB30BATh KIIACCHUYECKOE OIpeesicHHe

BEPOSITHOCTH.

2. 'eomeTpuueckre BEpOSATHOCTH U UX CBOWCTBA.

[Ipumepsl 3amau, A pemieHUs] KOTOPBIX YIOOHO MCIIONB30BaTh T€OMETPUUYECKHE BEPOSTHOCTH:
3aj7ia4ya 0 BCTpeue, 3aa4a O MUHMUMAJIbHOM M MAaKCUMAJIbHOM 3JIEMEHTAaX B CIy4aifHOI BHIOOpPKE M IIp.

[Tapanokc beprpana.



3. YcoBHBIE BEPOSITHOCTH, YMHOKEHHE BEPOSITHOCTEH, (hOPMYIIBI ITOTHON BEpOSITHOCTH U baiieca.

HezaBucumocts cOOBITHIL: TIONApHas HE3aBHUCHUMOCTb, HE3aBUCHUMOCTH B  COBOKYITHOCTH,
HE3aBUCUMOCTh COOBITHsI OT rpynmbl coObiTuid. Cxema ucnbitTanuil beprymim. [lonnHoMuanbHas
cxema. Cxema cepuil.

4. IlonsaTtue o ciryyaitHoM Oy>KIaHUW U CIy4aiiHOM rpade.

[TopsinkoBble CTaTUCTUKU. 3aKoH OoibIIMX 4Yuces s cxeMmbl beprymmu. IlpenensHas Teopema
IlyaccoHa i cxemsl cepuil. JIokanbHas npeaenbHas TeopeMa U MHTErpajibHas IpeaesbHas TeOpeMa
Myagpa — Jlannaca.

5. Obmas BeposiTHOCTHAst MOfie)b. Akcuomarnka KonMoroposa.

CrnyyaiiHple BelIMYMHBL. 3aKOH pacnpenenieHus, (QYHKUWS pachpelelieHUusi U €€ CBOMCTBA.
JluckpeTHble 1 aOCOTIOTHO HENPEPhIBHBIE paclpeeieHus], INIOTHOCTh pacrpeneneHus. Baxueimue
pacnpeneneHus: OMHOMMAJIbHOE, IIyaCCOHOBCKOE, TI'€OMETPHYECKOE, TIHIePreoMEeTpHUEcKoe,
paBHOMEpPHOE, HOopMasibHOE, KolnM, 3KkcroHeHIManbHOe (II0Ka3aTellbHOE), TaMMa-paclpe/ieieHue.
UnTepnperanus npenenbHbix Teopem [lyaccona u Myaspa — Jlammaca B TepMHHAX pacnpeaeaeHuid
CllydaiiHbIX BEJIMYUH.

6. Pacnipenienienre GyHKIUH OT CITyYaiiHBIX BEJINYVH.

MareMarnyeckoe OXHAAHUE CIy4YalHOW BEJMYMHBI. JIMHEHHOCTh MareMaTH4ecKOro OXUIAHUS.
Maremarndeckoe OKuJaHue PYHKIIMHA OT CIyYaifHOW BEITUYHHEI.

7. HpI/IMCpLI KOM6I/IHaT0pHLIX 3a/iav, pCuIacMbIX 3a CUCT JIMHEHHOCTH MAaTEMAaTHICCKOTO OXHUJaHHA.

HepaBenctBa MapkoBa u YeObnmuéBa. CB3p MEXIy MOHATHEM paCIpEACICHUS CIydaHOU
BEJIMUYUHBI U 3alaHUEM BEPOSITHOCTHON MEphI Ha NPSAMOH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Bepositocth [Teker] : B 2 T. T. 1 : DnemenTapHas Teopus BepoaTHOCTel. Maremaruyeckue
ocHoBanus. [IpenensHbie TeopeMsl : yueOHuk i By30B / A. H. lllupsieB .— 4-e uzn., nepepad. u 1o1.
— M. : U3g-80o MIITHMO, 2007, 2011 .— 552 c.

2. Kypc teopun BepositHocTeit [ Teket] : yueb. mocobue anst By3oB / B. I1. UnctsikoB .— 7-¢ uzz., uctp.
— M : [Ipoda, 2007 .— 253 c.

JomnonHurenbpHas auTeparypa

1. 3amaun o Teopun BepositHocTel [Tekct] : yued. mocooue s By30B / A. H. IllupseB .— M. :
MIIHMO, 2006 .— 416 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



Ha nexunoHHBIX 3aHATHSIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/II\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO

Npe3eHTAlUN.
B mporiecce camocTosTenbHOM padOThl 00YYArOIIUXCSI BO3MOXXHO UCTIOIB30BaHUE TAKUX ITPOTPAMMHBIX

cpenacts, kak Mathcad, MATLAB, Maple u ap.
9. MeTonuueckue yKa3anus 1J1s 00y4al0IUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOYJIsT)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTalluu IO MpCAMCTY JIy4dlIC BCCTO IOJb30BATHCA MaTcpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa TUCKPETHOW MaTEeMaTUKH

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A .M. Paiiroponckuii, n-p (¢u3.-MaT. HayK, 3aBeAYIONUI Kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBiIsITh COOp U
00pabOoTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHn U 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  MU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCIUTUIMHBL « TeopHst BEPOSTHOCTE» 00yqatoNuiics JOIKEH:

3HATb:

[0 ¢yHaaMeHTaIbHbBIE IOHATHUS, 3aKOHBI TEOPUU BEPOSITHOCTEH;
[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3/IEIOB TEOPHH BEPOSATHOCTEMH;
[l MOHATHS, aKCMOMBI, METOZBI JTOKA3aTEJbCTB M JOKA3aTelIbCTBA OCHOBHBIX TEOpPEM B pasneiax,

BXOIISIIMX B 0A30BYIO 4aCTh ITHKIT;

[l OoCHOBHBIC CBOMCTBa COOTBCTCTBYIOIIHUX MATCMATHYCCKUX O6’beKTOB;
0 AHAJIUTUYCCKUE W YHMCJICHHBIC IMMOAXOAbl U METOABI JIA PCHICHHS THUIOBBIX IMPUKIIAAHBIX 3aJ1a4

TEOPHUH BEPOATHOCTEM.
yMeTh:
MIOHATH MOCTABJIEHHYIO 3a7a4y;

HCIIOJIB30BATb CBOU 3HAHUSA JI PCIICHUS (bYHI[aMeHTaHBHHX " MIPUKIIAAHBIX 3a1a4,

CTPOIO JI0Ka3bIBaTh WK OIIPOBEPraTh yTBEPXKICHUE;

U
U
U oueHUBaTh KOPPEKTHOCTH ITIOCTAHOBOK 3a/1a4;
U
U

CaMOCTOATCIIbHO HAXOAUTH aJITOPUTMBlI PCHICHUA 3a4a4, B TOM YHUCJIC U HCCTAHAAPTHBIX, U

MPOBOAUTDH UX aHAJIU3,

[]  caMOCTOSATENBHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
[J  TOYHO MpelNCTaBUTh MaTeMaTU4eCKUE 3HaHMs B TEOPUHU BEPOSATHOCTEM B YCTHOM M NUCbMEHHOMU

dhopme.
BJIAJIETh:

[l HaBBIKAMH OCBOEHHMS OOJIBIIOrO 00beMa HH()OPMALIMK U PeIICHHUs 3a/1a4 (B TOM YHCIIE, CIOKHBIX);
[J HaBBIKAMH CAMOCTOSTEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;

[l KyabTypo# IOCTaHOBKH, aHAJIM3a U PELICHUs] MaTeMaTH4eCKUX M NMPHUKIAJHBIX 3a/1a4, TpeOyIomux
JUTSL CBOETO PEIIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METONIOB;

[J mpeaMeTHBIM s3bIKOM TEOPUHU BEPOSITHOCTEH U HaBbIKAMU I'PAMOTHOI'O OIIMCAHUS PELIEHUs 3aJay U
MIPENCTABIEHUS OITYYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Z[OMaH_IHI/IG 3aJaHus

1. Ha maxmaTHOM J0cKe pa3Mepa nxn ciy4ailHO pa3MmemaioT n jazeil. Haiigurte BeposiTHOCTH
cienyroumx coObiTuii: 1. A = {maapu He OBIOT ApYT Apyra}; 2. B = {naneu He OBIOT ApYT Apyra, U Ha

IJIaBHOUM THArOHaN HET HUKAKUX QUTYP}.

2. [IpuBecTu mpuMepsl, TOKa3bIBAIOIINE, YTO, BOOOIIE ToBOpsI, paBercTsa P(B|A) + P(BJA) = 1, P(BJA)
+ P(BJA) = 1 neBepnsl. 3. Ilokasars, uro kaxnas u3 pynkuuid Gl1(x,y) = I(x +y > 0), G2(x,y) = [x +
yl,rme [-] — 1memasg 4acTe dYHCNA, SBISETCS HEMPEpPhIBHOM CIpaBa, BO3pacTarolledl Mo KakIou
nepeMeHHOH, HO He sBisieTcs QyHKuueln pacnpeaeneHus B R2.



4.CnyyaiiHasBenMurHaE nMeeTcrannapTHoepacnpeneneaueKomm. HaliantenaoTHOCTH pacnpeieneHus
ciydaiHbIX BenuunH &2 1+E2, 1 1+E2, 28 1-E2, 1 &. 5. Ilyctb £1,E2 — cirydaiiHble BEJIMYUHBI, KaXKAAS
13 KOTOPBIX HE 3aBHCHUT OT CllydaiiHOW BenuuuHbI & BepHo mu, uro Bektop (§1,52) Takke HE 3aBUCHUT
OT CITy4yaliHON BeJIMYMHBI &7

3anauu nepBoi KOHTPOJIBHOM

1. ABnsiercsa mu F(x,y) = (1—e—x—y)I(x + y > 0) dynkumeii pacnpenencHus?

2. Ilycts PI1,P2,P3 — oKcHoOHEHIMaNBHBIE paclpeneneHuss ¢ mapametrpom 1, P = PIxP
2xP3.HaitnuteP({(X,y,Z) : U3 OTPE3KOB JUIUH X,Y,Z MOXXHO COCTAaBUTH TPEYTOJIHHUK } ).

3. Haiftu MaremaTtuieckoe OXKMAAHUE U JUCIIEPCHIO CIyYailiHOW BEIMYUHBI, PYHKIHS paclpeneieHus
kotopoiipaha F(x)=01 0 O O 0000000000000 ooooonooono,x<—2n
x<0;1,x>0.

4. Jlanbl HezaBHcuMBbIe ciydaiinble BenuuuHbl X,Y ~ U[—1,1]. Ilyets & = X/(X +Y ), n = X + Y.
Haiinure cov(§m). 5. Ilyers &1,E2,... — He3aBUCHMMBIC OAMHAKOBO paclpeleeHHbIC CllydaiiHble
BEJIMYUHBI C MIIOTHOCTHIO cx2e—xI(x > 0). Halinure ¢ n gokaxwure, yto P(limn—oo En lnn= 1) = 1.
3aja4yn BTOpOil KOHTPOIHHOU

1. Cnyyaitaple BennuuHbl &1 He3aBUcuMBL. [lnotHocTs & paBHa (x/2)I((0,2]), cnyyaiinas BeauuuHa 1
o0nasaeT SKCIIOHEHIMAJIBHBIM paclpeneieHueM ¢ mapamerpom 1. Haiitu BeposiTHOCTH TOTO, 4TO
BekTop (N,§) momagaer B Kpyr paauyca 1 ¢ uentpom B Touke (1,0).

2. Xapakrepuctuieckas pyHkiust Bekropa (&) paBHa @(&,n) = e—2yi—1/2(2x2-2xy+y2). Haiigure
TaKoe YHCIIO 0, YTO CIy4aiHbIe BEIUYMHBI § + 0N U 1 He3aBUCHMBL. C MOMOIIBIO MOTYYEHHOTO YnCIia
Haiinute EE2n.

3. CnydaiiHas BenmuuMHa & WMeEET ITyaCCOHOBCKOE pachpeselieHne C mapamerpoM A. Haiitu
MaTeMaTH4YecKoe OXKHUJaHNe U AUCIEepCHuIo cirydaiiHoi BennunHsl f(&), ecnu f(x) = (—1)x—1x.

4. 1511 mpOCTEeHIero CAMMETPUYHOTO CITy4aiiHOTO Oy KIaHUsl Sn HaluTe BEpOATHOCTh TOTO, YTO OHO
3a N 11aroB HH pa3y He nepecekaeT ypoBeHb 2: P(S2 6= 2,...,SN 6= 2) =?

5. UrpanbHast kocth Opocaercst N pas. [Ipu kaxmaom OpocaHuy K BBINABIIEMY YMCIy NpuOasisercs 1,
ecnu oHO oTInyHO oT 6. Ecnu »ke Beimanaet 6, To yucino He MeHsieTcst. Kakum nomxHo O0b1Th N, 4TOOBI
qucno, jensimieecs Ha 3, Bemano (mocne mepecuera) xorss Obl 700 pa3 ¢ BEpOSITHOCTHIO,
npesocxozsmei 0.987?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Knaccuueckoe (komMOMHATOpHOE) ompeaeseHne BeposSTHOCTH. CBOWMCTBA BEPOSTHOCTH NPH TaKOM
omnpexnenenun. [Ipocreiimme kom6unaropusie Moaenu. [Ipumepsl KOMOMHATOPHBIX 3a/1a4, IS PEIICHUS
KOTOPBIX YAOOHO MCIIOJIb30BaTh KJIACCUYECKOE OIpeesIeHUE BEPOSTHOCTH.

2. leomerpuieckre BEpOSTHOCTH M WX cBoWcTBa. [IpumMepsl 3ama4, JUis pemieHus] KOTOPhIX YIOOHO
HCIIOJIb30BaTh TE€OMETPUYECKHE BEPOSTHOCTH: 3aJada O BCTpedye, 3ajadya O MHHHMAJIBHOM H
MaKCHUMaJIbHOM 3JIeMEHTaX B ciiydaiiHoW BeIOOpke u ip. [lapagokc Beprpana.

3. YcioBHBIE BEpPOSTHOCTH, YMHOKEHHE BEPOSTHOCTEH, (popMysbl MmomHOW BepoATHOCTH M baiieca.
HeszaBucumocTs  cOOBITHII:  moOmapHash HE3aBUCHMOCTb, HE3aBUCHUMOCTh B COBOKYITHOCTH,
HE3aBUCUMOCTb COOBITHS OT TPYMIIbI COOBITHH.

4. Cxema ucnbiTaunii bepaym. [lonnnomuanbHas cxema. Cxema cepuil.

5. llonsTHe o cnyyaitHoM Ony>kaaHuu U ciaydaitHoM rpade. [lopsakoBbie CTaTUCTHKY.

6. 3akoH OONBIINX YKCEN I cXxeMbl bepHymn.

7. llpenenbHasg Tteopema Ilyaccona mia cxembl cepuid. JlokanmpHas mpenenpHas TeopeMa |
HHTETpalbHas IpeaeiibHas TeopeMa Myaspa — Jlannaca.

8. Obmias BeposiTHOCTHAsI MOJeNb. Akcromaruka Kommoroposa.

9. ChyuvaiiHple BeIMYMHBI. 3aKOH pacnpeaeneHus, (QYHKUMS paclpelesieHUuss U €€ CBOMCTBA.
JluckpeTHble U aOCOIIOTHO HEMpPEPhIBHBIE paclpeleNeHus, IUNIOTHOCTh acmpeneneHus. Baxueimue
pacmnpeneneHus:  OMHOMHAIbHOE,  IIyaCCOHOBCKOE, TE€OMETPHYECKOE, THIIEPreoMEeTPUIECcKOe,
paBHOMEpHOE, HopMajbHOe, KomM, 3KcloHeHLuanbHOE (IIOKa3aTelbHOE), I'aMMa-paclpesesieHUe.
WHaTrepnperanus npenenbHbIXx TeopeM Ilyaccona m Myaspa — Jlammaca B TepMHHAxX pacrpeeieHu
Clly4aiiHbIX BEJIMYUH.

10. CBa3b MeXIy NOHATHEM pacllpe/ieeHus CIy4aliHOM BEJIMYMHBI U 3aJJaHUEM BEPOSTHOCTHOH MEphl
Ha IpsSIMOH.

11. Ilonartue o cuHrymsapHOM pacnpexaeneHud. Teopema Jlebera o  pa3ioKEHUM TNPOU3BOJIBHOM
¢dbynknuu pacnpenenenus (6/1).



12. Pacnipenenenue QpyHKIMA OT CITy9alilHBIX BETHYWH.

13. Maremarnyeckoe OXHUAAHHE CIy4YallHON BENWYHHBI. JIMHEHHOCTh MaTeMaTHYeCKOTO OXKHUIAHUS.
Maremarndeckoe oxxuganue QyHKIHUU OT CIy4ailHON BETUUMHBIL.

14. TIpumepsl KOMOMHATOPHBIX 3334, PELIAEMBbIX 32 CUET JTMHEHHOCTH MaTeMaTu4eCcKOTO OXKUIaHuSI.
15. MomenTsl. Jlucniepcus. Beruncienne MOMEHTOB IS paclpeAeIeHui U3 1. 7.
16. HepaBencrBa MapkoBa u YeObIéBa.

Kputepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY,  IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
NPUHATHIX PELICHU

- omeHka «orauuHo  (9)»  BBICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOMHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- oueHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHbIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL 1 YMEHHE TPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouIo (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpuall, rpaMOTHO H I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OIIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHnH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLIEHKA «XOpomo (5)» BBICTABIISCTCS CTYACHTY, €CIIM OH 3HAeT MaTrepHall, U 10 CyLIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATH I10JIyuY€HHbIE 3HAHWUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IIPU 3TOM
OH BIAZIcET OCHOBHBIMHU pa3lefaMHd y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3sily B CTAHAAPTHOM CUTYalUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTyYeHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

- OLCHKAa «HEYJOBJIETBOPUTENIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJblIed 4YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OIICHKA «HEYNOBIETBOPUTEIHHO (1)» BBICTABISAETCA CTYACHTY, KOTOPBbIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
IpOrpaMMON TUCIUTUTAHEI.



