degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Teopus BeposATHOCTEH
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: CucremMHas U CHHTETHYECKasi OMOIOTUs

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa TUCKPETHOW MaTEeMaTUKH

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

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

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

B xypc BkitoueHbl Bce 0a30Bble ONPEAETICHUS U YTBEP)KICHUS TEOPHM BEPOSTHOCTEH OT KOJIMOTOPOBCKOM
aKCHOMAaTHKHU J0 MHOTOMEPHBIX MpeeNbHbIX TeopeM. Kypc nmpenHasHadeH s MaTeMaTHKOB U MPEAToiaract
3HaHHE OCHOB TEOPUH MepPbl, KOMOMHATOPUKN M MaTeMaTHYECKOTO aHAIM3a.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
OCBOCHHUEC OCHOBHBIX COBPEMCHHBIX METOJOB TCOPHUHU BepOHTHOCTCﬁ.

3agauu AU CHUIIHHBI

* OCBOGHHE CTyJIEHTaMH 0a30BbIX 3HAHWK (MOHSATHH, KOHIEMIIHMI, METOJOB U MOJEJel) B TeOpUn
BEpPOATHOCTEMN;

. npUOOpETeHNE TEOPETUUYECKMX 3HAaHUM M NPAKTHUECKUX YMEHHM M HAaBBIKOB B TEOPHH
BEPOSITHOCTEH;

® OKa3aHHe KOHCYHbTaI_II/Iﬁ U TIOMOIIM CTYACHTaM B IPOBCIACHHUU 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

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-1 Cnocoben npuMeHsTh OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKhue MOAEIH,
(dyHI1aMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWH, pedeparsl,
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
TEXHOJIOTUYECKON MH(POPMAIHH ISl pEIIeHUsT  |00IacTu CBOEH MpoQeCcCHOHANBHON e TeIbHOCTH

(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh [IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
METO/IOB JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

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

(byHIaMEeHTaJIbHBIC TOHATHS, 3aKOHBI TEOPHH BEPOSATHOCTEH;
COBpPEMEHHBIE MMPOOJIEMBI COOTBETCTBYIOLINX Pa3esiOB TEOPHH BEPOSTHOCTEH;
HOHATHUS, aKCUOMBI, METOJbl J10KAa3aTelbCTB U JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B paszjenax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKIT;
OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMX MaTeMAaTHIECKUX OObEKTOB;
AHAJIUTHYECKHE W YUCIIEHHBIE MOAXOABI M METOABI IS PEIICHUS THUIOBBIX NMPUKIAAHBIX 3a7ad
TEOPUU BEPOSITHOCTEN.
YMETb:

HOHSTH ITOCTABJICHHYIO 33]1a4y;
UCIIONIb30BaTh CBOW 3HAHUS VIS pelIeHus (DyHIaMEHTaIbHBIX W MPUKIAIHBIX 3a/1a4;
OLICHUBATh KOPPEKTHOCTB IIOCTaHOBOK 3a/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIbHO HAXOAWUTh AJTOPHUTMBI PELICHUs 3ajad, B TOM YHCJIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIEHO BHJICTh CIIC/ICTBHUS MTOJTYUYCHHBIX PE3YyJIbTATOB;
TOYHO TPEJCTaBUTh MAaTeMaTH4YeCKHUE 3HAHHS B TEOPHH BEPOSTHOCTEH B YCTHOW M NMHCHMEHHOM
dopme.
BJIQJICT!




HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMALMU U PEeIIeHUs 3a7ad (B TOM YHUCIIE, CJIOKHBIX);

HaBBIKAMM CaMOCTOSITEIbHON pabOThl M OCBOEHUS HOBBIX JAMCIMIUINH;

KYJABTYpO MIOCTAHOBKH, aHAJIM3a U PEILICHUS] MaTeMaTHYeCKUX U MPHUKIAAHBIX 3a/1a4, TPeOyIOmux
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOIX0JJ0B U METO/IOB;

MIPEAMETHBIM SI3bIKOM TEOPUU BEPOSATHOCTEW M HaBBIKAMU IPaMOTHOIO ONMCAHMS pELIEHUs 3a4ad 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
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kiaccuueckoe (koMOuHaTOpHOE) 4 4 5
OTIpeJIeIeHNE BEPOATHOCTH.
l'eomeTrpuueckre BEpOATHOCTH U HX
2 p P 4 4 5

CBOMCTBA.

VYcioBHBIE  BEPOATHOCTH, YMHOXKEHHE
3 BEpPOATHOCTEM, (dhopmyIibl MTOJIHOM 4 4 5
BeposiTHOCTU U baiieca.

[lonsatue o ciydailHOM OnyXIaHUM U

4 N 6 6 5
cirydaiiHoM rpade.

5 Oobmas BEPOSATHOCTHAs MOJIENb. 4 4 5
Axcuomaruka Konmmoroposa.

6 Pacnpenenenue ¢yHKuuil oT ciaydaiHbIX 4 4 5
BEJTUYHH.
[Ipumepsr KOMOHMHATOPHBIX 3azad,

7 pelmaeMbIXx  3a  CUeT  JIMHEHHOCTHU 4 4
MaTeMaTU4YeCcKOro OXKHUJaHUS.

Hroro yacos 30 30 30

[TonroToBka K 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. Knaccudeckoe (KoOMOMHATOPHOE) ONIpEIEICHNUE BEPOSITHOCTH.

CBoiicTBa BeposITHOCTH TpH TakoM onpeaeneHun. [Ipocreitimme komOuHaTopHbie Moaenu. [Ipumeps
KOMOMHATOPHBIX 33/1a4, Ul PELICHHsI KOTOPHIX YIOOHO HCIIONB30BaTh KJIACCHUECKOE OIpelesieHUE
BEPOSITHOCTH.

2. 'eomeTpuueckre BEpOSATHOCTH U UX CBOWCTBA.

[Ipumepsl 3amau, A pelieHUs] KOTOPBIX YIOOHO HCIONB30BaTh T€OMETPUYECKHE BEPOSTHOCTH:
3ajia4ya 0 BCTpeue, 3a7a4a 0 MUHUMAJILHOM U MaKCUMAaJIbHOM JJIEMEHTaX B CIy4aliHON BBIOOpPKE H II.
[Tapanokc beprpana.




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

HezaBucumoctp cOOBITHI: TONAapHas HE3aBHUCHUMOCTb, HE3aBUCHMOCTH B  COBOKYITHOCTH,
HE3aBUCUMOCTb COOBITHSI OT Tpymmbl coObiTHi. Cxema ucnbiTanuii beprynnu. [NoaumHOMHambHAS
cxema. Cxema cepuil.

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

[TopsinkoBele CTaTUCTUKH. 3akoH OonbmMx umcen aist cxembl bepnymmu. IlpemenbHas Teopema
IlyaccoHa i cxemsl cepuil. JIokanbHas npeaenbHas TeopeMa U MHTErpajibHas IpeaesbHas TeOpeMa
Myagpa — Jlannaca.

5. Obmas BeposiTHOCTHAst MOfie)b. Akcuomarnka KonMoroposa.

CrnyyaiiHple BeIMYMHBI. 3aKOH pacmpeaeieHus, (QYHKUUS paclpeicieHus M €€ CBOWCTBa.
JluckpeTHble 1 aOCOIIOTHO HENPEPhIBHBIE paclpeeieHns, INOTHOCTh pacnpeneneHus. Baxueimue
pactupeneneHusi: OMHOMHAJIBHOE, IIyaCCOHOBCKOE, TI'E€OMETPUYECKOE, THIIEPreOMETPUUYECKOE,
paBHOMEpHOE, HOpMasibHOE, Komm, skcroHeHnuanbHoe (TOoKa3aTesibHOE), IraMMa-pacipeieeHue.
WnTepnperanus npenenbHbix TeopeM Ilyaccona m Myaspa — Jlannaca B TepMuHax pacrpenesneHuit
CllydaiiHbIX BEJIMYUH.

6. Pacnipenienienre GyHKIUH OT CITyYaiiHBIX BEJINYVH.

MareMarnyeckoe OXHIAHWE CIIy4yalHOM BeJWYUHBbI. JIMHEHHOCTh MAaTEMaTUYECKOIO OKHIIaHMUS.
Maremarndeckoe OKuJaHue PYHKIIMHA OT CIyYaifHOW BEITUYHHEI.

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

HepaBenctBa MapkoBa u YeObiméBa. CBsi3p MEXAY IHOHSATHEM paclpelesieHus] CclydyaiHoi
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. PexoMeHzayeTcsi YCHENIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTallMy IO MPCAMCTY JIYUIIC BCCrO IMOJIB30BATHCA MaTCpUalaMnu

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa TUCKPETHOW MaTEeMaTUKH

Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 CcTpOuUTh MareMaTH4ecKhue 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 VYmeer cocCTaBusATh AaHHOTAIMH, pedeparTsl,
oubnuorpaduyeckue mepeyHn U 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

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

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTh  OLIEHKY  IIOTPELIHOCTH  M3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATb:

(dbyHIaMeHTaIbHbIE TOHATHUS, 32KOHBI TEOPHH BEPOSITHOCTEIH;
COBpEMEHHbIE MTPOOJIEMBI COOTBETCTBYIOIIUX PA3eiIOB TEOPHU BEPOATHOCTEH;
MOHATHS, aKCUOMBI, METOABI JOKAa3aTeIbCTB U JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOIISIIMX B 0A30BYIO 4aCTh ITHKIT;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKUEC W YMUCJICHHBIC IMOAXOABbI M METOAbI UIA PCHICHHUSA THUIIOBBIX IMPUKIIAAHBIX 3aJaq

TEOPHUH BEPOATHOCTEM.
yMeTh:
MOHATH MOCTABIEHHYIO 3a4a4y;

UCTIONIb30BaTh CBOU 3HAHUS JUI pelIeHus (PyHAaMEHTaIbHBIX U IPUKIAIHBIX 3a/1a4;
OIIEHMBATh KOPPEKTHOCTH ITOCTAHOBOK 337a4;
CTPOI'0 JOKa3bIBaTh WM ONPOBEPIaTh YyTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM 4YHCJIE€ UM HECTaHJApTHBIX, U

MPOBOAUTDH UX aHAJIU3,

CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTATOB;
TOYHO IIPEICTaBUTh MaTeMaTHYECKHUE 3HAHUS B TEOPUU BEPOATHOCTEH B YCTHOM M IUCHMEHHOM

dhopme.
BJIAJIETh:

HaBBIKAMM OCBOCHHS 00JIBIIOr0 00beMa HH(POPMAIMK U PELIeHUs 3aja4 (B TOM YHUCIIE, CIIOKHBIX);

HaBBIKAMU CaMOCTOSITEIIbHON pabOThl U OCBOEHHS HOBBIX TUCIMILINH;

KyJBTypO# TOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTH4eCKUX M MPUKIIAIHBIX 3a71a4, TPeOyromux
JUTSL CBOETO PEIIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METONIOB;

IPEIMETHBIM S3bIKOM TEOPUHU BEPOSITHOCTEN U HaBbIKAMU I'PAaMOTHOI'O OIIMCAHUA PELICHUs 3aJad U’
MIPENCTABIEHUS OITYYEHHBIX PE3YJIbTaTOB.

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

Z[OMaH_IHI/IG 3aJaHus

1. Ha mraxmaTHOW mocke pa3mepa nxn ciaydailHO pasMemniatoT n najedd. Haiinure BeposiTHOCTH
cienyrommx coObiTuii: 1. A = {nageu He ObIOT Hpyr npyra}; 2. B = {nanpu He OBIOT ApYT Apyra, U Ha

IJIaBHOUM THArOHaN HET HUKAKUX QUTYP}.

2. [IpuBecTu nmpuMepsl, IOKa3bIBAIOIINE, YTO, BOOOIIE ToBOpsI, paBeHcTBa P(B|A) + P(BJ|A) = 1, P(BJA)
+ P(BJA) = 1 neBepusl. 3. Ilokazars, uro kaxnas u3 ¢pynkuuid G1(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.CnyyvaiiHasBenMurHaE uMeeTcTanapTHoepacnpeneneareKomu. HalianteninoTHocT pacnpenesneHus
ciydaidHbIx BenuuuH £2 1+E2, 1 1+&2, 26 1-E2 , 1 &. 5. [lycts 1,62 — cnydaliHble BEIMYHHBI, KaXKAAs
M3 KOTOPBIX HE 3aBUCHUT OT cly4aiHo# BenmuuHbl & BepHo i, uto Bekrop (§1,£2) 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. Ilycte P1,P2,P3 — oskcroHeHIMalbHBIE pacnpeneneHuss ¢ napamerpom 1, P = PIxP
2xP3.HaitnuteP({(X,y,Z) : U3 OTPE3KOB JUIUH X,Y,Z MOXXHO COCTAaBUTH TPEYTOJIHHUK } ).

3. Haiftu maremaTtuieckoe OKMAAHUE U AUCIIEPCHUIO CIIy4allHOW BENWYHUHBI, QYHKIHS paclpeesieHus
kotopoii paBHa F(x)=  0,x<2m 3 ; (1/5)cosx + 3, 2n 3 <x<-—n3; (1/2)cosx, —m 3 <
x<0;1,x>0.

4. Jlanbl HezaBHcUMBIE ciydaiinplie BenmuuuHbl X,Y ~ U[—1,1]. ITyets & = X/(X +Y ), n =X + Y.
Haiinure cov(Enm). 5. Ilycts E1,E2,... — He3aBUCHMBIE OIMHAKOBO pAaCIpENEICHHBIC CllydaiiHble
BEJIMYUHBI C MIIOTHOCTHIO cx2e—xI(x > 0). Halinure ¢ n gokaxwure, yto P(limn—oo En lnn= 1) = 1.
3aja4yn BTOpOil KOHTPOIHHOU

1. Cnyuaiinble BenuuuHbl £, HezaBUcUMBL. [lnotHoCTs & paBHa (x/2)I((0,2]), cnyyaitHas BenuuuHa 1)
o0naiaeT IKCIIOHEHIMAJIbHBIM paclpeneneHreM ¢ mapamerpoM 1. HalTi BepoOsSTHOCTH TOTO, 4TO
BekTop (N,§) momagaer B Kpyr paauyca 1 ¢ uentpom B Touke (1,0).

2. Xapakrepuctuueckas pyHkiusi Bekropa (&,m) paBHa ¢(&,1) = e—2yi—1/2(2x2-2xy+y2). Haligure
TaKoe YHCIIO (L, YTO CIIyYaifHbIe BEIHMYHMHBI & + om U 1 He3aBUCHMBL. C TIOMOIIBIO MOJTYYEHHOTO Yuciia
Haiinute EE2n.

3. CnyuaiiHas BenmuuMHa & WMeeT IIyaCCOHOBCKOE paclpelieieHue ¢ TmapamerpoM A. Haiitu
MaTeMaTH4YecKoe OXKHUJaHNe U AUCIEepCHuIo cirydaiiHoi BennunHsl f(&), ecnu f(x) = (—1)x—1x.

4. 15151 IpoCTeHIero CAMMETPHUYHOTO CITydyaitHOTO Ony>KIaHus Sn HalAWTE BEPOATHOCTH TOTO, YTO OHO
3a N 11aroB HH pa3y He nepecekaeT ypoBeHb 2: P(S2 6= 2,...,SN 6= 2) =?

5. UrpanpHas xocts Opocaetcst N pas. [Ipu kaxaom OpocaHuy K BBINABIIEMY YUCITy Tipubasisercs 1,
€cJIM OHO OTIMYHO OT 6. Ecnu ke Beimagaer 6, To uncio He MeHsiercsa. KakuM nomkHo ObITh N, 4T0OBI
yucno, jensmeecs Ha 3, Bbmano (mocie mepecdera) XoTs Okl 700 pa3 ¢ BepOSTHOCTHIO,
npesocxozsmei 0.987?

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

1. Knaccuueckoe (komMOMHATOpHOE) ompeneneHne BeposTHOCTH. CBONCTBA BEPOSTHOCTU HPU TAKOM
omnpexnenenun. [Ipocreiimme komObuHaTopabie Moaeu. IIpuMepsl KOMOMHATOPHBIX 3334, UIS PELICHUS
KOTOPBIX YAOOHO MCIIOJIb30BaTh KJIACCUYECKOE OIpeesIeHUE BEPOSTHOCTH.

2. leomerpuyeckrie BepOsSITHOCTH M HUX CBOMCTBA. [lpuMepbl 3amad, aiisi penieHus: KOTOPBIX YA0OHO
WCIIONIb30BaTh TE€OMETPUYECKHE BEpPOATHOCTH: 3ajJadya O BCTpede, 3aJada O MHUHUMAIBHOM |
MaKCHUMaJIbHOM 3JIeMEHTaX B ciiydaiiHoW BeIOOpke u ip. [lapagokc Beprpana.

3. YcioBHBIE BEpOSITHOCTH, YMHOXCHHE BEpOSTHOCTEH, (OpMyINbl MONHOH BeposTHOCTH U baiieca.
HeszaBucumocTs  cOOBITHI:  mOmapHash HE3aBHCHMOCTb, HE3aBHCHUMOCTh 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 cepuil. JlokanpHas mpenenbHas TeopeMa H
HHTETpalbHas IpeaeiibHas TeopeMa Myaspa — Jlannaca.

8. Obmias BeposiTHOCTHAsI MOJeNb. Akcromaruka Kommoroposa.

9. CayuvaiiHple BeIMYUHBI. 3aKOH pacnpeaeieHus, (QyHKUUS pacupeneiieHus W €€ CBOMCTBA.
JluckpeTHble U aOCOIIOTHO HEMpPEPhIBHBIE paclpeleNeHus, IUNIOTHOCTh acmpeneneHus. Baxueimue
pacmnpeneneHusi:  OMHOMHANbHOE,  IIYaCCOHOBCKOE, T'€OMETPHYECKOE, THIEPreOMETPUUYECKOE,
paBHOMepHOE, HOpManbHOe, Komm, sKcroHeHIMandbHOE (TOKa3aTelbHOe), raMMa-paclpeeseHue.
WHaTtepnperanus npenenbHsIx TeopeM Ilyaccona m Myaspa — Jlannaca B TepMUHAxX pacnpeaeieHHH
Clly4aiiHbIX BEJIMYUH.

10. CBsA3b MeXIYy NOHATUEM pacIpellesIeHus CIly4aiiHOM BEJIMYMHBI U 33JaHUEM BEPOSITHOCTHON MEpbI
Ha IpsSIMOH.

11. Ilonatue o cHUHTYIApHOM pacnpeneieHuu. Teopema Jlebera o  pa3nokeHHMH MPOU3BOJIBLHON
¢dbynknuu pacnpenenenus (6/1).



12. Pacnipenenenue QpyHKIMA OT CITy9alilHBIX BETHYWH.

13. Maremarnyeckoe OXHAAHHE CIy4alHON BeTWYMHBI. JIMHEWHOCTh MaTeMaTHYeCKOTO OXKUIAHMS.
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 «ommmuHo  (10)»  BbICTaBHmsieTCS  CTYAEHTY, IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHU

- omeHka «orauuHo  (9)»  BBICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWILHOE O0OOCHOBAaHUE MPHHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTAaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI U YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xoporro (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOMYyCKAeT B OTBETE
WJIU B PEIICHUH 3a/1a4 HEKOTOPHIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPAKTHKE, HO JIONMYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKA «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIM OH 3HAET MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOIYy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOYHOCTH,

- OIIGHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBimieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWA, HEJ0CTATOYHO NpaBUIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYSCKOW TTOCIIE0BATEIIPHOCTH B U3JI0KEHHH MTPOrPaMMHOT0 MaTepHasa, HO Py 3TOM
OH BIQJICET OCHOBHBIMH pa3liellaMd YYeOHOH NpOTrpaMMbl, HEOOXOJUMBIMH JIJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAHAAPTHOU CUTYaIlNU;

- OIEHKAa «YJIOBJIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYIUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKON MOCIIEIOBATENHHOCTHA B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpHU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ieliaMH Y4YeOHON mNporpaMMbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss M MOXKET TpPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OILIEHKA «HEYOBJICTBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Yy4eOHOW TMpPOrpaMMbl JTUCIHIUIMHBI, JOMyCKaeT TIpyOble OINMOKH B
(hopMynupPOBKaxX OCHOBHBIX IMOHSATUHN JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHbIC 3HAHUS IPU
pEIIeHNH TUTIOBBIX MPAKTUYECKHUX 3a7a4

- OILICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TTOHSITUHN TUCIUTIINHBIL.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAHHOTO 3a4eTa OOydaroluecss MOTYT IOJIb30BaThCs
IpOrpaMMON TUCIUTUTAHEI.



