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 BeposTHOCTEN
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [IpuxiagHas MaTeMaTHKa, KOMIBIOTEPHBIC HAYKH U HHKCHEPHS

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCEHHUN) - DK3aMeH

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

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: M.E. KyxkoBckuii, 1-p ¢u3.-Mart. HayK, IOIEHT, JIOIICHT

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl auckpetHoit marematuku 05.03.2020



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.]'lb AUCHUIIINHBI

- OCBOCHUC OCHOBHBIX COBPEMCHHBIX MECTOJOB TCOPHUHU BEpOﬂTHOCTeﬁ.

3agauu AU CHUIIHHBI

- OCBOCHHME CTyJCHTaMH 0a30BBIX 3HAHWHU (MOHATWH, KOHIEMHIIMHA, METOJOB W MOJEJCH) B TEOPUHU

BEpPOATHOCTEMN;

- HpI/I06p€TCHI/IC TCOPCTUICCKUX 3HAHUM U MNPaKTUICCKUX YMGHI/Iﬁ 1 HAaBBIKOB B TCOPUU BepOHTHOCTeﬁ;

- OKa3aHHuc KOHCYJ’IBTHL[I/Iﬁ U noMomuy CTYACHTaM B IIPOBCACHUU COOCTBEHHBIX TCOPCTUICCKUX

HCCIICJOBAaHUM B TEOPUU BEPOATHOCTEM.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Cnocoben npuMeHSTh
(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh X B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CnocobeH aHaM3UPOBaTh MMOCTABICHHYIO 337134y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouTh MaTreMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnuKanum, MpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




- (pyHIamMeHTanbHBIE TOHSATHS, 3aKOHBI TEOPUH BEPOSTHOCTEH;
- COBpEeMEHHbIE MTPOOJIEMBI COOTBETCTBYIOIUX Pa3AeiIOB TEOPHH BEPOSATHOCTEH;
- TIOHATHUS, aKCMOMBI, METOIbl JIOKAa3aTeJbCTB W JIOKAa3aTelIbCTBA OCHOBHBIX TEOPEM B paszjaesax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMAaTHUYECKUX OOBEKTOB;
- QHAIUTUYECKHUE U YUCIICHHBIE TIOIXOAbI U METO/BI IS PELLICHNS] TUIIOBBIX MPHUKJIAJHBIX 3a/1a4 TEOPHU
BEpPOATHOCTEM.
YMETh!

- TIOHSITh NTOCTABJICHHYIO 3a/1a4Yy;
- UCIIOJIb30BaTh CBOM 3HAHUS JUIsl pelieHHsl pyHIaMEHTAIBHBIX U MPUKJIAIHBIX 33/1a4;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3371a4;
- CTPOTO JI0Ka3bIBaTh MJIM OIPOBEPraTh YTBEPIKICHHUE;
- CaMOCTOSITETIbHO HAXOAWUTh aJITOPUTMBI PEIICHUS 3a1a4, B TOM YHCJIE U HECTAHIAPTHBIX, H IPOBOIUTH
UX aHaJu3;
- CAaMOCTOSITEIBHO BUICTH CIIEICTBUS MOMYUYCHHBIX PE3YJIbTaTOB;
- TOYHO MNpPEACTaBUTh MAaTEMAaTHYEeCKUE 3HAHHWS B TEOPHU BEPOSTHOCTEH B YCTHOM M IHCHMEHHOM
dhopme.

BIIAJICTh!
- HaBBIKAMH OCBOEGHHUS OOJIBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3214 (B TOM YHCJIE, CIIOKHBIX ),
- HaBBIKAMH CaMOCTOSITEIEHOW paOOThI M OCBOCHUS HOBBIX JWCIHMIUINH;
- KyJIbTYpOW IOCTaHOBKH, aHAJM3a U PELICHHs MaTeMaTHYeCKUX W NPUKIAIHBIX 337ad, TPeOyIOIIX
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
- IPEIIMETHBIM SI3bIKOM TE€OPUH BEPOSTHOCTEH W HAaBBIKAMHM I'PAMOTHOTO OIMCAHUS PELICHUS 3a1ad U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 JuckpeTHbIE BEPOSITHOCTHBIE 6 6
MIPOCTPAHCTBA.
) HesaBucnumocTs mpon3BoiIbHOTO Habopa 6 6
CIIy4ailHbIX BEJTMYMH.
3 CrnyyaiiHple BEJIWYMHBI B JIUCKPETHBIX 6 6
BEPOSATHOCTHBIX IIPOCTPAHCTBAX.
4 CrnyuyaiiHple  DIIEMEHTBHI,  CIIy4aiHbIe 6 6
BEJIMYUHBI U BEKTOPBI.
5 Teopema Kapareomopu 0 mHpoaomKeHUH ) )
BEPOSITHOCTHOM MEPBHI.
6 YciioBHBIE BEPOSITHOCTH. 4 4 45
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 4 (Becennuit)




1. JIuckpeTHbIe BEpPOSATHOCTHBIE IPOCTPAHCTBA.
JluckpeTHbIe BEpOSITHOCTHBIE NTpOCcTpaHcTBa. Kiaccuueckoe onpenesieHne BeposTHOCTH. [IprumMepsl.
2. He3aBUCHUMOCTBH ITPOM3BOJIIEHOTO HAOOpa CIy4yaifHBIX BEJIUYUH.

HeszaBucuMocTh MPOU3BOIBHOTO HAOOpa Cy4allHBIX BelnunH. Kpurepuili He3aBUCHMOCTH, TeopeMa
0 HE3aBHUCHMOCTH OopeneBcknx (YHKIHMH OT HEMepPeceKaroIuXcss HaO0OPOB HE3aBHCHMBIX
CITy4YaiiHBIX BEJINYHH.

3. CJ'Iy‘IaﬁHBIe BCJIMYUHBI B ITUCKPCTHBIX BEPOATHOCTHBIX MMPOCTPAHCTBAX.

Cry4aiiHble BEJIMYMHBI B JUCKPETHBIX BEPOSATHOCTHBIX IpocTpaHcTBax. HezaBUCUMOCTh City4aliHBIX
BENMYMH. MaTeMaTuecKkoe OKHMIaHne CITydailHOM BETMYMHBI, €T0 OCHOBHBIE CBOMCTBA. Jlucnepcns,
KOBapualus U UX CBOMCTBA.

4. CiyuaiiHble 3JIEMEHTHI, ClIy4aiHble BEJIMUUHbI U BEKTOPHI.

CrnyyaifHble SJIEMEHTBI, CIIy4allHbIe BEJIMYMHBI U BEKTOPHI. JlocTaTouHOe yClIOBHE H3MEPUMOCTH
OTOOpaXKCHUS, CICACTBUS JUIA CIy4allHBIX BEIIMYMH W BEKTOPOB. JleWCTBUS Hal CilydallHBIMU
BEJTMYMHAMH.

5. Teopema Kapareonopu o0 npofoIKEHUN BEPOSITHOCTHON MEPHI.

Teopema Kapareomopu o MponoKeHUH BEpOSTHOCTHOW MephI (IOK-BO €IMHCTBEHHOCTH). Teopema
Jlebera o hyHKIMU pacmipeeneHsI.

6. YCIIOBHBIE BEPOSITHOCTH.
YcnoBHble BeposiTHOCTH. DPOpMylia MONHOK BeposiTHOCTU. Popmyiia baiieca. [Tpumepsl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTEparypa
1. BepositHoceTs [Teker] : B 2 T. T. 1 : DnemenTapHas Teopusi BepoITHOCTEH. MaTemaTnueckue
ocHoBanwsl. [IpenensHble TeopeMsbl : yueOHUK Juist By30B / A. H. llupsie .— 4-e uzn., nepepab. u 011
— M. : U3n-80o MITHMO, 2007, 2011 .— 552 c.
2. Kypc Teopuu BepositHocTei [ Teket] : yued. mocobue ans By3os / B. I1. UnctsikoB .— 7-e uzz., ucnp.
— M : lIpoda, 2007 .— 253 c.
3. Mupses A. H. Bepositaocts. B 2-x ku. M.: MITHMO, 2011
4. TI'menenxo b. B. Kypc Teopuu BepositHocTeit. 8-¢ u3n. M.: YPCC, 2005.
5. CesactpsiHoB b. A. Kypc Teopun BepoaTHOCTEN 1 MaTeMaTU4eCKON CTaTUCTUKU. 2-€ U3,
M.-MxeBck: THCTUTYT KOMIBIOTEPHBIX HccaenoBanui, 2004.
6. bopoBkoB A. A. Teopus BeposTHOCTeH. 4-€ u3a. M.: Enuropuan YPCC, 2003.

JomnonHurensHas aureparypa

1. 3agaun o Teopuu BepositHocTel [Teker] : yuel. mocodue aist By3oB / A. H. lllupsies .— M. :
MIIHMO, 2006 .— 416 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIITMOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIWMH, BKIIIOYad JEMOHCTpAlUIO

MpEe3EHTALUN.
B npouecce camocTosATENbHOM PabOThI 00YHaIONIUXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX

cpeacts, kak Mathcad, MATLAB, Maple u np.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeH,I[yeTCSI YCIICIIHO CAaBaTb KOHTPOJIBHBIC pa6OTBI, TaK KaK 3TO YHOpOIAaeT HTOrOBYHO

aTTeCTalHIO 110 IPEIMETY.
2. Jl1st IOArOTOBKM K MTOTOBOM aTTecTalluy IO MPEeIMETy JIydllle BCEro I0Jb30BaThCS MarepuajaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

Pa3paborunk: M.E. XXyxoBckuit, 1-p ¢u3.-MarT. HayK, JOIEHT, JOLCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 3371a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, mMpoeKThI)

OIIK-3.1 3Haet ocHOBHbIE MpaBuiIa 0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAluH, B TOM
YHUcle C HCIONB30BAaHUEM MNPHUKIATIHOIO MPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «TeOpI/Iﬁ BepOHTHOCTCﬁ» O6y"IaIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- (hyHIaMEHTaIbHBIC TIOHSTHUS, 3aKOHBI TEOPUH BEPOSITHOCTEH];
- COBpEMEHHbIE MPOOJIEMBI COOTBETCTBYIOLINX Pa3esiOB TEOPUHU BEPOSTHOCTEH;
- IOHATHUS, AKCUOMBI, METOIbl JI0Ka3aTelIbCTB W JIOKAa3aTelbCTBA OCHOBHBIX TEOPEM B paszzenax,

BXOJAIIUX B 63,30ByIO 4aCTh IMKIJIA,

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’56KTOB;
- AHAJIMTUYCCKUC U YHUCJIICHHBIC MOAXOAbI 1 MCTOABI JIA PCHICHUA TUIIOBBIX IMPUKIIAAHBIX 3a1a4 TCOPHUUN

BEPOSITHOCTEN.
YMeThb:
- IIOHSThH IIOCTABJICHHYIO 3a/1a4y;

- UCTIO0JIb30BATh CBOU 3HAHUS JJIS PCIICHUS (l)yHI[aMGHTaHBHBIX W NPUKIIAAHBIX 3a1a4,

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;

- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBCPIraTh YTBCPKACHUC,

- CAMOCTOATCJIIbHO HaXOAUTDh aJITOPUTMBI pCIICHUSA 3aaa4, B TOM YUCJIC U HECTAHAAPTHBIX, U IIPOBOAUTDH

HnX aHaJlu3;

- CaMOCTOATEJIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO MPCACTABUTbL MATCMATUYCCKHUC 3HAHUA B TCOPUU BepOfITHOCTeﬁ B YCTHOfI U MNHUCHbMCHHOH

dopme.
BJIaJIeTh:




- HaBbIKAMH OCBOEHHS O0JIBIIOro 00bemMa HHPOPMALMU U PeIIeHHs 3a/1a4 (B TOM YHCIIE, CIOKHBIX );

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJABTYpOW TOCTAHOBKH, aHalW3a M PELICHUS MaTeMaTH4YeCKHX M NPUKIAAHBIX 3a/ad, TPeOyromux
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOIX0JJ0B U METO/IOB;

- TIPEAMETHBIM A3BIKOM TEOPHH BEPOSTHOCTEW M HABBIKAMHM IPAaMOTHOIO OINMCAHUS PELICHHA 3aAad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

JIBe KOHTpOJIbHBIC B CEMECTpe, B KOHIIE ceMecTpa sk3aMeH. [locnme Kakaoro cemMuHapa CTYICHTHI
MOJTy4aroT JIOMAIIHEe 3aJaHue Ha Hexenmo B KomudectBe oT 5 g0 10 3amau. Ilo mrtoram pabotel B
CeMEeCTpe B 3aBHCUMOCTH OT OLIEHOK 32 KOHTPOJIBHBIE U OT pabOThI HAa CEMHHAPAX CTYJCHT MOJIy4YaeT OT
0 mo 3 GamnoB. Ha sk3aMeHe CTYOEHT HOJKEH PEIIWTh KOJMYECTBO 3aad, PAaBHOE PAa3HOCTH 3 H
KOJIMYeCTBa TOJNyYeHHBIX OansoB. PemieHHble Ha SK3aMeHE 3aJjaud, a TaKXKe JBa TEOPETUYECKUX
BOIpOCA CTYACHT OTBEYAET Ha dK3aMeHe ycTHO. Eciin cTyneHTom He pemieHa | 3agada, TO OH HOIy4aeT
He Oonee xop(7). Ecnu He penieHsl [Be 3aj1a4d, TO CTYACHT MoiydaeT He Oosee ynoi. (4). Hakonerr,
€CJIM HE PEIIeHBI TPU 3aJa4H, TO CTYACHT OTIPABIISIETCS HA IIepecaady.

Jlomatnue 3a1anust

1. Ha maxmarHO#l JOCKe pa3Mepa nxn ciaydailHO pa3MmemiaroT n jajaei. Haiinure BeposiTHOCTH
cienyroumx coObiTuii: 1. A = {maapu He OBIOT ApyYT Apyra}; 2. B = {naneu He OBIOT ApYT Apyra, U Ha
IJIaBHOUM THArOHaN HET HUKAKUX QUTYP}.

2. [IpuBecTu mpuMepsl, TOKa3bIBAIOIINE, YTO, BOOOIIE ToBOpsI, paBeHcTsa P(B|A) + P(BJ|A) = 1, P(BJ|A)
+ P(BJA) = 1 neBepnsl. 3. Ilokasars, uro kaxnas u3 pynkuuid Gl1(x,y) = I(x +y > 0), G2(x,y) = [x +
yl,rme [-] — menas 4acTh dYHCNa, SBISETCS HEMPEepPhIBHOM CIpaBa, BO3pacTarolledl Mo KakIou
nepeMeHHOH, HO He siBisieTcs QyHKuuel pacnpeaeneHus B R2.

4.CrnyvaiiHasiBenMuUMHAE HMMeeT craHfapTHoe pacnpenenenue Komm. Haiinute mnotHOCTH
pacmpeneneHus cirydaiHbIx BenuuuH &2 1+E2, 1 1482, 2& 1-€2 , 1 &. 5. Ilyctp £1,E2 — cnyuaiinble
BEJIMYUHBI, KQXK/1asl U3 KOTOPIX HE 3aBHCUT OT CIy4aiHOU BennuuHbl & BepHo nu, uto BexTop (§1,E2)
TaK)Ke HE 3aBUCUT OT CIIYYaiiHOUW BEJIWMYUHBI &?

3amaqn epBoil KOHTPOIHHON

1. SBnserca mu F(x,y) = (1—e—x—y)I(x + y > 0) ¢ynkuueii pacnpenenerus’?

2. Ilycts PI1,P2,P3 — oKcnoHeHIMaNbHBIE pachpeneneHuss ¢ mapamerpom 1, P = PIxP
2xP3.HaitnuteP({(x,y,Z) : U3 OTPE3KOB JUIUH X,Y,Z MOXHO COCTAaBUTb TPEYTOJIbHHUK }).

3. HaifTn mMaremMaruiecKkoe OXUAaHWE M JUCIIEPCHIO CIYYalHOW BEIMYUHBI, PYHKIUS pacrpeneineHus
koropoiipappa F(x)=0 0 0 0 0 00 0000000000000 O00O0O0O0OO0O0,x<2n
x<0;1,x>0.

4. HNanbl HezaBucuMbIe ciydaiiable BenuuuHbl X,Y ~ U[—1,1]. Ilyets & = X/(X +Y ), n = X + Y.
Hatinure cov(§m). 5. Ilyers &1,E2,... — He3aBHCHMMBIC OJMHAKOBO paclpellelieHHbIe ClTydaiiHbie
BEJIMYUHBI C MIOTHOCTHIO cx2e—xI(x > 0). Haiinure ¢ u gokaxure, yto P(limn—oo En Inn=1) = 1.
3anauu BTOPO KOHTPOJIBHOM

1. Cnyuaiiable BenuuuHbl &1 He3aBUCUMBL. [lmotHocTh & paBHa (x/2)I((0,2]), cnyuaiinas BenwuuHa 1
oOyiaziaeT SKCHOHEHIMAIBHBIM paciipefesieHueM ¢ mapamerpoM 1. HalTu BeposSTHOCTH TOTO, YTO
BekTop (N,§) momazgaer B KpyT paguyca 1 ¢ mentpom B Touke (1,0).

2. Xapakrepuctuueckass pyHkuus Bekropa (&) paBHa @(&,n) = e—2yi—1/2(2x2—-2xy+y2). Haiigure
TaKoe YMCIIO 0, YTO CIy4aiHble BEIUUUHBI & + on U 1 He3aBUCUMBL. C MOMOIIBIO MOTYYEHHOIO 4nciia
Haiinute EE2n.

3. CayuvaiiHas BenMuMHa & HKMeEET IIyaCCOHOBCKOE pachpeneseHne ¢ mapamerpoM A. Haiitu
MaTeMaTH4ecKoe OXKHJIaHKNe U IUCTIepCHIo cirydaiiHoi BennumHsl f(§), ecnu f(x) = (—1)x—1x.

4. 151 IpOCTEHIIEero CAMMETPUYHOTO CITY4aliHOTO Oy K/IaHUsl Sn HalIMTe BEPOSTHOCTh TOTO, YTO OHO
3a N 1aroB HH pa3y He nepecekaeT ypoBeHsb 2: P(S2 6= 2,...,SN 6= 2) =?

5. UrpansHast kocth Opocaercs N pas. [Ipu kaxmom OpocaHuu K BbINABIIEMY YUCIy MpuOasisercs 1,
€CJIM OHO OTINYHO OT 6. Eciu e Bbimagaer 6, To unciio He MeHsercs. Kakum 1omxHo ObITh N, 4TOOBI
yuclio, nensmieecs Ha 3, BemMano (mocne mnepecuera) xoTs Obl 700 pa3 ¢ BEpOSTHOCTHIO,
npeBocxozsmeit 0.987?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



1. BepositHocTHOE TpocTpaHcTBO. Akcuombl KomMoroposa. Teopema o HempephIBHOCTH B "Hyine"
BEPOSITHOCTHON MEpBHI.

2. JIuckpeTHBIE BEPOATHOCTHBIE pocTpaHcTBa. Kitaccuueckoe onpezenenne BeposaTHOCTH. [Ipumepsr.
3. T'eomeTrpuueckue BeposTHOCTU. [IpumMepsl.

4. YcnosHsele BeposTHOcTH. Dopmyina nonHoi BepoaTHocTH. @opmynsl baiteca. [Ipumepsr.

5. TeopeMa 0 MOHOTOHHBIX KJIaccax.

6. HesaBucumocts coObituii u cuctem coObituii. [Ipumep bepumreiina. JleMma o mocTaroyHOM
YCIIOBUHM HE3aBUCHUMOCTH CUI'Ma-aureop.

7. Teopema Kapareomopu o mpooKeHHH BEPOSITHOCTHON MepHI (JOK-BO €IMHCTBEHHOCTH).

8.  CiydaiiHple BENMYMHBI B JMCKPETHBIX BEPOATHOCTHBIX MpOcTpaHcTBax. Hes3aBHUCHMOCTD
CIIy4YalHbIX BEJIMYMH. MaTeMaTH4eCKOEe OXUIAHUE CIy4YalHOW BEJMYMHBI, €[0 OCHOBHBIE CBOWCTBA.
Jucnepcus, KoBapUaus 1 UX CBOMCTBA.

9. CiyuaiiHble 2JI€MEHTHI, ClyyailHble BEJIMUYMHBI M BEKTOpHI. JloCTaToyHOE YCIIOBUE HU3MEPUMOCTH
OTOOpaXKeHMs, CICACTBUS Uil CIIy4alHBIX BEJIMYMH W BEKTOpOB. JleHWCTBUS Hal CilydaiHBIMHU
BEJIMYUHAMH.

10. He3aBucMMOCTh TNPOW3BOIBLHOTO HaOopa CiOydalHBIX BenuuuH. KpuTepwii HE3aBHCHMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpeneBCKHX (YHKIMH OT HemepeceKaromuxcsi HaOOpoB HE3aBUCHMBIX
CIIy4ailHBIX BEJIMYUH.

11. MaremaTrrueckoe OKWIaHWE CiIydailHOW BenuuuHBI (MHTerpai Jlebera Mo BepoOsSTHOCTHOW Mepe):
OTIpeJieNIeHue JJIsl MPOCTHIX, HEOTPULATEIbHBIX W MPOM3BOJBHBIX CIydailHbIX BennduH. [IpoBepka
KOPPEKTHOCTH OIpe/IeICHUH.

12. OcHOBHBIE CBOMCTBAa MaTEeMaTH4YeCKOro OXuAaHHSA. TeopemMa O MaTeMaTHYeCcKOM OXXHIAHUU
MPOU3BEACHUS HE3aBUCHMBIX CIIy4alHBIX BEJTUYMH.

13. Jlucnepcus, koBapuanusi u ux coictBa. HepasenctBo Ko - bynskosckoro. Jlucrnepcusi cyMMsl
HE3aBUCUMBIX CIIy4YalHBIX BEJIMYMH. MaTpulla KOBapHaluil ClydaifHOro BEKTOpa, €€ HeOTpuLaTeIbHas
OIIPEJIEIEHHOCTb.

14. HepaBenctBo MapkoBa, HepaBenctBo UeObimieBa. 3akon Oonbinmux uucen B (opme UeObimena.
HepasenctBo MeHceHa.

15. Buapl cXOOMMOCTH CIy4YallHBIX BEJIMYMH, UX B3auMmocBsi3zu. Kputepuit Komm cxomumoctu ¢
BEpPOATHOCTHIO 1.

16. HepaBenctBo KommoropoBa. Teopema O CXOIMMOCTH IOYTH HABEPHOTO psifa W3 CIyYalHBIX
BEJIMYHH.

17. YcuiieHHBIH 3aKOH OONBLIMX YHMCEN JUIsl HE3aBHUCHMBIX CIIyYalHBIX BEJIUYMH C OrpaHMYEHHBIMHU
JUCTIEPCUSMU.

18. TlpenmenbHbI mepexon Tox 3HakoM WHTerpana Jlebera. Teopema O MOHOTOHHOW CXOJMMOCTH,
nemma Dary, Teopema Jlebera 0 MaxopupOBaHHON CXOIUMOCTH.

19. Jlemma bopenss Kanrtemnu. YcuiaeHHBIH 3aKOH OONBINIAX YHCEN IS HE3aBUCUMBIX OIMHAKOBO
pacnpeeneHHbIX Cly4yailHbIX BEIMYMH C OIPaHUUYEHHBIM MaTeMaTHu4eCKUM OKUAAHUEM.

20. dopmyna mepecuera MareMaTH4YeCKUX OkugaHuil. Teopema o 3aMeHe NMEepeMEHHBIX B MHTETpale
JleGera.

21. Ilpsimoe mpou3BeACHUE BEPOSTHOCTHBIX HpocTpaHcTB. Teopema @Dybunu (6/m). CoBmecTHOE
pacrpeeneHue KOHeyHOro Habopa cirydaiiHbIX BeanuuH. CBepTKa pacupeieeH .

22. Cnabast cXOAMMOCTb M CXOIUMOCTH B OCHOBHOM BEpOSTHOCTHBIX Mep. Teopema Anekcanimposa
(6/m). Teopema 00 DSKBHUBAJIEHTHOCTH CXOJUMOCTH [0 PACIPEACICHUIO CIyYalHBIX BEJIWYUH H
CXOAMMOCTH (DYHKIMI pacipeesieHus BO BCEX TOUKaX HEINPEPBIBHOCTU HMPEAETbHON (PYHKIUH.

23. Cxema ucnblTaHuii bepHynnum u noiaumHomuanbHast cxema. IIpenenbHble TEOpeMbl UL CXEMBI
Bepnymu: Teopema [lyaccona u reopema Myaspa-Jlamnaca (6/1).

24. Xapakrepuctuueckue (yHKIUHM BEPOATHOCTHBIX Mep. (YHKUHMH paclpelesieHus, CIydaiHbIX
BeJIMYUH U BeKTOpoB. [Ipumeprl. OCHOBHBIE CBOWCTBA XapaKTEPUCTHUYECKUX (YHKIUN CIydaiHBIX
BEJIMYUH.

25. TeopeMa €IMHCTBEHHOCTH UISl XapaKTEPUCTUUYECKUX (PYHKLUMH BeposTHOCTHBIX. He3zaBucMMoCTh
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

26. Teopema HeNMpephIBHOCTU Jisi XapakTepucThueckux ¢yHkiui (6/1). LlenTpansHas npenenbHas
TeopeMa Ui HE3aBUCUMBIX OIMHAKOBO PACIIPEACIICHHBIX CIyYalHbIX BEJINYHH.

27. Teopema beppu DcceeHa O CKOPOCTH CXOIMMOCTH B IEHTPAJIBHOUN TpenenbHOU Teopeme (0/m).
Onenku KOHCTaHTHI B Teopeme beppu Dcceena.



buner 1:

1. Xapakrepuctuueckue (yHKIMH BEpOSTHOCTHBIX Mep. (PyHKOMI pacrpeneneHusi, CilydaiHbIX
BeJMYUH U BeKTOpoB. [Ipumeprl. OCHOBHBIE CBOWCTBA XapaKTEPUCTHYECKUX (YHKIUH CIydaiHBIX
BEJINYMH.

2. Teopema €OTUHCTBEHHOCTH IS XapaKTEPUCTHUECKHX (PyHKIMI BepoATHOCTHBIX. HezaBucumocTthb
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

buner 2:

1. Jducnepcus, koBapuanus u ux coictBa. HepaBeHncTtBo Komm - ByHskoBckoro. Jucnepcust cymMmel
HE3aBHCUMBIX CIIy4alHbIX BEIMYUH. MaTpuia KoBapualuid CIIy4allHOTO BEKTOPA, €€ HEOTPULATEIIbHAS
OIIPENIENIEHHOCTb.

2. HepaBencrBo MapxkoBa, HepaBeHctBo UeObimeBa. 3akoH Oonbiuux umcen B ¢opme YeOblesa.
HepasencTtBo Mencena.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIbHOE O0OOCHOBAHUE NPUHSATHIX
peLIEHN;

- oueHKa  «omm4yHO  (8)»  BBICTABIACTCS  CTYHOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aJiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- OlLleHKa «xopouio (7)» BBICTaBISETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepual, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT INPUMCHATL IMOJTYUCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO OOITYCKACcT B OTBETC WJIM B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpomIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMH pa3ieiamMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs M MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEIBHOCTH B U3JIOKEHUH MPOTPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00pasly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLIEHKA «HEyHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo BpCEMs IMPOBCACHUS 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIMITIIMHBI.



