degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Teopus BeposTHOCTEN
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE

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 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
- OCBOCHUC OCHOBHBIX COBPEMCHHBIX MECTOJOB TCOPHUHU BepOﬂTHOCTeﬁ.

3agauu AU CHUIIHHBI

- OCBOGHHE CTyICHTaMH 0a30BbIX 3HAHWK (TIOHSATHA, KOHIICTIIMH, METOJOB M MOJEIeii) B Teopuu
BEpPOATHOCTEMN;

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

- OKa3aHWe KOHCYJAbTAMH W TOMOIIM CTYOCHTaM B MPOBEACHUH COOCTBEHHBIX TEOPETHUECKHX
HCCIICJOBAaHUM B TEOPUU BEPOATHOCTEM.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaM3UPOBAaTh MOCTABICHHYIO 33734y,

OIIK-1 Cnocoben npuMeHSTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoWUTh MaTeMaTHUYECKHE MOEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-3.1 3HaeT ocHOBHbIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi U HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcle C MCIOIb30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH obecnieyeHust

Hay4HbIC U (MJIM) TEXHUYECKHE OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS

(TeXHOJIOTUYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, mpOEKThI) OIIK-3.3 Bnazneer MeToaMu BU3YalbHOTO U rpad)uyecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBAIIMOHHON TEXHOJIOTHYECKOH )
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOBUTATH  THIOTE3Bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

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




- (hyHIaMEeHTaIbHBIC TIOHSTHUS, 3aKOHBI TEOPUH BEPOSITHOCTEIA;
- COBpEeMEHHbIE MTPOOJIEMBI COOTBETCTBYIOIUX Pa3AeiIOB TEOPHH BEPOSATHOCTEH;
- TIOHSTHS, AKCHOMBI, METONBI JIOKAa3aTeNbCTB M JIOKAa3aTelIbCTBa OCHOBHBIX TEOpEM B pasielax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA;
- OCHOBHBIEC CBOMCTBA COOTBETCTBYIOIIMX MaTeMaTHIECKHX OOBEKTOB;
- QHAJTUTUYECKHE M YMCIICHHBIE TIOXOAbI U METOIBI JUIS PELICHUS TUIIOBBIX MPUKIIAJHBIX 337a4 TEOPUU
BEpPOATHOCTEM.
YMETb:
- TIOHSITh NTOCTABJICHHYIO 3a/1a4Yy;
- UCTIONIb30BaTh CBOU 3HAHUS JUIA pelieHus QyHAaMEeHTaIbHBIX U NPUKIAIHbIX 3a/1a4;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3371a4;
- CTPOTO J10Ka3bIBaTh MM ONPOBEPIaTh yTBEPKACHHE;
- CaMOCTOSITEIIFHO HAXOANUTh aJTOPUTMBI PEIICHHS 3a71a4, B TOM YHCIIC ¥ HECTAHIAPTHBIX, U TIPOBOIHUTH
UX aHaJIN3;
- CAaMOCTOSITEIBHO BUICTH CIIEICTBUS MOMYUYCHHBIX PE3YJIbTaTOB;
- TOYHO MPEACTaBUTh MaTeMaTUYeCKHUEe 3HAHHWA B TEOPUH BEPOATHOCTEH B YCTHOH M HMHCHMEHHOM
dhopme.
BIIAJICTh!
- HaBBIKAMH OCBOEGHHUS OOJIBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3214 (B TOM YHCJIE, CIIOKHBIX ),
- HaBBIKAMH CaMOCTOSITEIEHOW paOOThI M OCBOCHUS HOBBIX JWCIHMIUINH;
- KyJIBTypOW NOCTAHOBKH, aHQJIN3a U PEIICHHUS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a7ad, TpeOyIomux
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
- NIPEAMETHBIM S3bIKOM TEOPHUHU BEPOSTHOCTEH M HaBBIKAMM I'DAaMOTHOTO OIMCAHUS PEIICHMS 3a7ad 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 CrnyyaifHple BEJMYMHBI B JUCKPETHBIX 6 6
BEPOSATHOCTHBIX IIPOCTPAHCTBAX.
4 CrnyuyaiiHple  DIIEMEHTBI,  CIIy4aifHbIE 6 6
BEJIMYUHBI U BEKTOPBI.
5 Teopema Kapateomopu o mnpomoimkeHUH ) )
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.

HeszaBucumMocTh MPOU3BOIBHOTO HAOOpa CIy4allHBbIX BennunH. Kpurepuii He3aBUCHMOCTH, TeopemMa
0 He3aBHUCHMOCTH OopeneBckux (GYHKIHHA OT HelepeceKalmuxcsi HaObOpoB HE3aBUCUMBIX
CITy4YaiiHBIX BEJINYHH.

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

CryyaiiHble BEJIMYMHBI B JUCKPETHBIX BEPOATHOCTHBIX IIpocTpaHcTBax. HezaBucumocTs ciyyalHbIX
BENMYMH. MaTreMaTHuecKoe OKMJIaHNE CITy4allHOM BETMYMHEI, €r0 OCHOBHBIE CBOMCTBa. Jlucnepcus,
KOBapualus U UX CBOMCTBA.

4. CiyuaiiHble 3JIEMEHTHI, ClIy4aiHble BEJIMUUHbI U BEKTOPHI.

CrnyyaifHble BIIEMEHTBI, CllydailHble BEJHYMHBI U BEKTOpHL. JlOCTaToOYHOE YCIIOBHE W3MEPUMOCTH
OTOOpaXKCHHUS, CIICACTBUS JJIsl CIyY4alHBIX BEIUYMH M BEKTOPOB. JleHCTBHS Haj cly4YailHBIMH
BEJTMYMHAMH.

5. Teopema Kapareonopu o0 npofoIKEHUN BEPOSITHOCTHON MEPHI.

Teopema Kapareomopu o MpoaoKeHUH BEPOSTHOCTHOM MeEphI (JIOK-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. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC pa6OTI:I, TaK KaK 3TO YHNpOIIACT HUTOTOBYIO

aTTeCTalHIO 110 IPEIMETY.
2. JInst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuagaMu

JIEKIUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 33734y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

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

OIIK-3.1 3HaeT ocHOBHbIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIUH, B TOM
YHUCcle C MCIOIb30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
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 HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaINHIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
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;
- IIOHATHUS, AKCHOMBI, METOJbl JI0Ka3aTelbCTB U [OKA3aTeJIbCTBA OCHOBHBIX TEOPEM B pasenax,

BXOJAIIUX B 63,30ByIO 4aCTh IMKIJIA,

- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’56KTOB;
- AHAJIMTUYCCKUC 1 YUCJIICHHBIC TOAXOAbI U METOABI JJIsI pCHICHUS TUIIOBBLIX NPUKIIAHBIX 3a1a4 TCOPUHU

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,

- CAMOCTOATCIIbHO HAXOAUTDH aJITOPUTMBI PCIICHUA 3a4a4, B TOM YHCJIC U HCCTAHAAPTHBIX, U IIPOBOAUTH

HnX aHaJlu3;

- CaMOCTOATEJIbHO BUACTD CIICACTBUA IMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO NPCACTABUTHL MATCMATHYCCKUC 3HAHUA B TCOpPUHU BepOfITHOCTeﬁ B YCTHOﬁ U TIIHChbMEHHOM

dopme.
BJIaJIeTh:




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

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJAbTYpOW TMOCTAHOBKH, aHAJIW3a M PELICHUS MAaTEMAaTHUYECKUX M NPUKIAIHBIX 3a/1ad, TPeOyommx
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOIX0JJ0B U METO/IOB;

- TIPEAMETHBIM SI3BIKOM TEOPHH BEPOSITHOCTEH M HAaBBIKAMH I'DaMOTHOIO ONMCAHMS pELIeHMs 3a7ad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

JIBe KOHTpOJIbHBIC B CEMECTpe, B KOHIIE ceMecTpa dk3ameH. Ilocie Kakgoro ceMmHapa CTYAEHTHI
MOJy4aroT JIOMAallHee 3aJjaHhe Ha Henento B komumuectBe oT 5 1o 10 3amau. Ilo mrtoram pabotsl B
CeMeCTpe B 3aBUCUMOCTH OT OLICHOK 3a KOHTPOJIbHBIE U OT pabOTHl Ha CEeMUHApax CTYIEHT MOIy4YaeT OT
0 mo 3 GamnoB. Ha sk3aMeHe CTYOEHT HOJKEH PEIIWTh KOJMYECTBO 3aad, PAaBHOE PAa3HOCTH 3 H
KOJIMYeCcTBa IOMY4YeHHBIX OayuioB. PerieHHble Ha »K3aMeHE 3a1ayd, a TAaKKe J(BA TEOPETUYECKUX
BOIIpOCa CTYACHT OTBEYAET Ha 3K3aMeHE YCTHO. Ecnu cTyneHToM He pemieHa 1 3ajgada, To OH HOJIy4aeT
He Oonee xop(7). Ecnu He pemieHs! aBe 3ajqa4u, TO CTYACHT Toy4aeT He Oosee ynosi. (4). Hakowerr,
€CJIM HE PEIIeHBI TPU 3aJa4H, TO CTYACHT OTIPABIISIETCS HA IIepecaady.

Jlomatnue 3a1anust

1. Ha maxmarHO#l JOCKe pasMepa nxn ciay4yailHO pa3memiaioT n janaed. Halimute BeposaTHOCTH
cieayommx coObTuii: 1. A = {nageu He ObIOT Hpyr npyra}; 2. B = {nanpu He OBIOT ApYT Apyra, U Ha
IJIaBHOUM THArOHaN HET HUKAKUX QUTYP}.

2. [IpuBecTu mpuMepsl, TOKa3bIBAIOIINE, YTO, BOOOIIE ToBOpsI, paBeHcTBa P(B|A) + P(BJ|A) = 1, P(BJA)
+ P(BJA) = 1 neBepusl. 3. Ilokazats, uro kaxnas u3 ¢pynkuuid G1(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.CnyvaiiHasiBenuurHaE wuMeeT craHaapTHoe pacnpeaenenne Komm. Haiinute 1mioTHOCTH
pacmpenenenus ciydaiHblx BenuuuH £2 1+E2, 1 1+82, 28 1-€2 , 1 &. 5. Tlycrp £1,E2 — cirydaiinble
BEJIMYUHBI, KQK/1asl U3 KOTOPBIX HE 3aBUCHUT OT cly4yailHON BennuuHbl & BepHo nu, uto Bexkrop (§1,52)
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 P1,P2,P3 — »skcroHeHHManbHbIE pacmpeneneHus ¢ mnapamerpom 1, P = PIxP
2xP3.HaitnuteP({(x,y,Z) : U3 OTPE3KOB JUIUH X,Y,Z MOXHO COCTAaBUTb TPEYTOJIbHHUK }).

3. Haiitn mMaremaTtuveckoe OKUJIaHUE M JUCIIEPCUIO CITyHYallHOW BEIWYHMHBI, QYHKIHS paclpeesieHus
koropoli paBaa F(x) =  0,x <23 ; (1/5)cosx + 3, 2n3 <x <—x 3; (1/2)cosx, 3 <
x<0;1,x>0.

4. Janbl HezaBUcUMBbIE ciydaiinble BenumuuHbl X,Y ~ U[—1,1]. Ilyets & = X/(X +Y ), n =X + Y.
Hatinure cov(§nm). 5. Ilycts £1,E2,... — He3aBUCHMBIC OJMHAKOBO paCHpe/CiICHHbIC ClTydaiiHble
BEJIMYUHBI C MIOTHOCTHIO cx2e—xI(x > 0). Haiinure ¢ u gokaxure, yto P(limn—oo En Inn=1) = 1.
3anauu BTOPO KOHTPOJIBHOM

1. Cnyyaitable BennuuHbl &1 HezaBUCUMBL. [LnmotHOCTh & paBHa (x/2)I((0,2]), cnyyaitHas BenuuuHA 1)
o0yiaziaeT SKCIOHEHIMAJIBHBIM pachpeesicHueM ¢ napaMmerpom 1. Haiftu BeposiTHOCTH TOro, 4TO
BekTop (N,§) momazgaer B KpyT paguyca 1 ¢ mentpom B Touke (1,0).

2. Xapakrepuctuueckas pyHkuus Bekropa (&) paBHa ¢(Em) = e—2yi—1/2(2x2—2xy+y2). Haiigure
TaKoe YHCIIO (., YTO CIIydaifHble BEIMUYHHBI & + om U 1 He3aBUCHMBL. C IMOMOIIBIO MOJTy4YEHHOTO YUCiia
Haiinute EE2n.

3. CnyuaiiHasi BenuuMHa & WMeeT IIyaCCOHOBCKOE pacmpelelneHue ¢ mnapamerpoMm A. Haiitu
MaTeMaTH4ecKoe OXKHJIaHKNe U IUCTIepCHIo cirydaiiHoi BennumHsl f(§), ecnu f(x) = (—1)x—1x.

4. 1t mpocTenero CAMMETPHUYHOTO CITydaifHOTO OyKJIaHus Sn HaWAUTe BEPOITHOCTH TOTO, YTO OHO
3a N 1aroB HH pa3y He nepecekaeT ypoBeHsb 2: P(S2 6= 2,...,SN 6= 2) =?

5. Urpanbnas xocts 6pocaercst N pa3. Ilpu kaxxaom OpocaHuy K BbIIaBIIEMY YUCITy npubasisercs 1,
€ClIi OHO OTINYHO OT 6. Ecin ke Beimazgaet 6, To uucio He MeHseTca. Kakum 10mkHO ObITh N, 4TOOBI
4YUCIIO, JHensmieecs Ha 3, Bemano (mocie mepecdera) xoTs Obr 700 pa3 ¢ BEpPOATHOCTHIO,
npeBocxozsmeit 0.987?

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



1. BeposrtHoctHoe mpocTpaHcTBo. AkcuoMbl KommoropoBa. Teopema o HemnpepbIBHOCTH B "Hyse"
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 coObiTuil. [Ipumep bepHmreiina. Jlemma o mocrarounom
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. MaremMarndeckoe OXUJaHUE CIyYalHOW BEJIMYMHBI, €0 OCHOBHBIE CBOMCTBA.
Jucnepcus, KoBapUaus 1 UX CBOMCTBA.

9. CiyuaiiHble 2JIEMEHTHI, Cly4alHble BEJIMUYUHBI U BEKTOpHI. JlocTaroyHoe yciloBUE HU3MEPUMOCTH
OTOOpaXKeHMs, CICACTBUS Uil CIIy4alHBIX BEJIMYMH W BEKTOpOB. JleHWCTBUS Hal CilydaiHBIMHU
BEJIMYUHAMH.

10. HeszaBucumocTh MPOM3BOJIILHOTO Habopa ciydailHbIX BenuuuH. Kputepuil He3aBUCHUMOCTH,
TeopeMa O HE3aBUCHMOCTH OOpEJeBCKUX (YHKIMH OT HEeNepeceKaromuxcs HabOpoB HE3aBUCHMBIX
CIIy4ailHBIX BEJIMYUH.

11. Maremarnyeckoe OXHJaHUE CIydailHON Benn4uHbI (MHTeTpain Jlebera mo BepoOsSTHOCTHOW Mepe):
OTIpeJIeNIeHUE JUIsl MPOCTHIX, HEOTPHUIATEIBHBIX M IPOM3BOJIBHBIX CIy4yailHbIX BenuyuH. [IpoBepka
KOPPEKTHOCTH OIpe/IeICHUH.

12. OcHOBHBIE CBOMCTBa MaTeMaTW4YECKOTO OXHUAAHHUA. TeopeMa O MaTeMaTH4eCKOM OXXKHUIAHUHU
MPOU3BEACHUS HE3aBUCHMBIX CIIy4alHBIX BEJTUYMH.

13. JJucnepcust, koBapuaius u ux cBoiictBa. HepasenctBo Ko - bByHsakoBckoro. Jucnepcust cymMMmbl
HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH. Marpuiia KoBapuanuii ciyqyailHOro BEKTOpa, €€ HeOTpHULaTeIbHAS
OIIPEJIEIEHHOCTb.

14. HepaBenctBo MapkoBa, HepaBenctBo UeOnleBa. 3akoH Oonbiux 4mcen B Gopme YeOblmiesa.
HepasenctBo MeHceHa.

15. Buapl cXOAMMOCTH CIy4alHBIX BEIMYMH, MX B3auMocBsa3u. Kputepmit Komm cxomumocTtn ¢
BEpPOATHOCTHIO 1.

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

17. YcuiieHHBIA 3aKOH OOJIBLIMX YHCEN IS HE3aBHCHUMBIX CIyYalHBIX BEJIMYUH C OTPaHUYCHHBIMH
JUCTIEPCUSMU.

18. TlpenmenbHblil mepexon moja 3HakoM uHTerpana Jlebera. Teopema 0 MOHOTOHHOW CXOAMMOCTH,
nemma Dary, Teopema Jlebera 0 MaxopupOBaHHON CXOIUMOCTH.

19. Jlemma bopenss Kanrennu. YcuneHHbIH 3aKkoH OONBIIMX YHUCEN AJIsi HE3aBUCHMBIX OJUHAKOBO
pacnpeeneHHbIX Cly4yailHbIX BEIMYMH C OIPaHUUYEHHBIM MaTeMaTHu4eCKUM OKUAAHUEM.

20. dopmyna mepecuyeTa MaTeMaTHUYECKUX OXUAaHMNA. TeopemMa o 3aMeHe NEPEMEHHBIX B MHTErpaje
JleGera.

21. Ilpsimoe mpou3BEACHUE BEPOATHOCTHBIX NpoOCTpaHCTB. Teopema ®yOunu (6/m). CoBmecTHOE
pacrpeeneHue KOHeyHOro Habopa cirydaiiHbIX BeanuuH. CBepTKa pacupeieeH .

22. Cnabasi cXOAMMOCTb M CXOJMUMOCTH B OCHOBHOM BEpOSITHOCTHBIX Mep. Teopema AsekcanapoBa
(6/m). Teopema 00 SKBHBAJIECHTHOCTH CXOAMMOCTH IO PACHpPECICHUIO CIyYalHbIX BEIUYUH H
CXOAMMOCTH (DYHKIMI pacipeesieHus BO BCEX TOUKaX HEINPEPBIBHOCTU HMPEAETbHON (PYHKIUH.

23. Cxema ucnbiTanuii bepHymiu u momuHoMuanbHasi cxema. [lpenenbHble Teopembl AL CXEMBI
Bepnymu: Teopema [lyaccona u reopema Myaspa-Jlamnaca (6/1).

24. Xapakrepuctuueckue (yHKIUHM BEPOATHOCTHBIX Mep. (YHKUHMH paclpelesieHus, CIydaiHbIX
BeJMYUH U BeKTOpoB. [Ipumepnl. OCHOBHBIE CBOWMCTBA XapaKTEPUCTHUYECCKUX (PYHKIMHA CIydalHBIX
BEJIMYUH.

25. TeopeMa €AMHCTBEHHOCTH Ui XapaKTEPUCTHUECKUX (DyHKIMI BepOATHOCTHBIX. HezaBucumocTthb
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

26. Teopema HeENpepLIBHOCTH JJsl Xapakrepuctnieckux (ynkmnmii (6/m). LleHTpanbHas npeaenbHas
TeopeMa Ui HE3aBUCUMBIX OIMHAKOBO PACIIPEACIICHHBIX CIyYalHbIX BEJINYHH.

27. Teopema beppu DcceeHa 0 CKOPOCTH CXOJUMOCTH B IIEHTPAIBLHOUW TpeenbHol Teopeme (6/1m).
Onenku KOHCTaHTHI B Teopeme beppu Dcceena.



buner 1:

1. Xapakrepuctuueckue (YHKIMUM BEPOSTHOCTHBIX Mep. (QYHKUUH pacupenesieHHs, CIydalHBbIX
BeJMYUH U BeKTOpoB. [Ipumepnl. OCHOBHBIE CBOWMCTBA XapaKTEPUCTHUYCCKUX (PYHKIMHA CITydalHBIX
BEJINYMH.

2. Teopema e€OMHCTBEHHOCTH I XapaKTEePUCTHUECKUX (YHKUMH BEpOSTHOCTHBIX. HezaBucHMOCTB
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

buner 2:

1. Jucnepcus, koBapuanusa U ux cBoiictBa. HepaBenctBo Komm - BynsikoBckoro. Jlucrnepcust cyMMBbl
HE3aBHCUMBIX CIIy4allHbIX BEIM4YMH. MaTpulia KoBapyualuuid CIydaliHOTO BEKTOpa, €€ HEOTPULIATEIbHA
OIIPENIENIEHHOCTb.

2. HepaBencrBo MapkoBa, HepaBenctBo YeOnimeBa. 3akoH Ooibmux uncen B ¢gopme YeObimena.
HepasencTtBo Mencena.

Kpurepun onennBanus

- omenka «ormuuHo  (10)»  BeIcTaBisieTCs ~ CTYACGHTY,  IIOKa3aBIIEMY  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS y4eOHOMN MporpaMMbl AUCIUIIMHBEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peLIEHN;

- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS ~ CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aJiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;

- OLIeHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPJO 3HAET MaTrepual, rpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh IOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhIe HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIK B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OLIEHKa «XOpowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraer
€ro, yMEeT NMPUMEHATh NOIYUYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIaJICET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs M MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3[elaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OLIEHKAa «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIA HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEHHBIC 3HAHUS IIPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

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



