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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.]'lb 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 I(OHCYJ'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 KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 Cnocoben aHaJIM3UPOBATh MOCTABICHHYIO 3aa4y,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyUHBIX ITyOIMKaLIUT

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




[] (¢yHAaMEHTAIbHBIC TIOHATHS, 3aKOHBI TCOPUU BEPOSITHOCTEH;
[l coBpeMEHHbIC MPOOIEMbI COOTBETCTBYIOIINX PA3/ICIOB TEOPHH BEPOSTHOCTEH;
[]  TOHATHS, aKCHOMBI, METOJbI JIOKA3aTeJIbCTB W JIOKA3aTEeNIbCTBA OCHOBHBIX TEOPEM B pasjesax,
BXOJISIIMX B 0A30BYIO 4aCTh IIUKJIA;
[] OCHOBHBIC CBOHCTBA COOTBETCTBYIONUX MAaTeMaTHYCCKUX OOBEKTOB;
[l aHAJIUTHYCCKHE W YHUCICHHBIC TMOIXOAbI W METOMABI Ul PEIICHHS THIOBBIX MPUKIAJHBIX 3a/1a4d
TEOPUH BEPOSTHOCTEH.

YMETh:
[] TOHATH MOCTABJICHHYIO 33]1a4y;
[l MCHOJIb30BaTh CBOM 3HAHUS JUTS PelIeHUs PyHIaMEHTAIbHBIX M MPUKIIAIHBIX 3a/1a4;
[] OlEHHBATh KOPPEKTHOCTh MOCTAHOBOK 337124,
[l cTpOro J0Ka3bIBaTh MM ONPOBEPTaTh YTBEPIKICHHE;
[]  CcaMOCTOATEIILHO HAXOMUTh AJTOPUTMbI PCIICHHS 3a/lad, B TOM YHCJIC M HECTAaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIM3,
[] CcaMOCTOATENILHO BUJCTH CIICJCTBHS MOJYUYCHHBIX PE3YJbTATOB;
[l TOYHO MpPEJCTaBUTh MaTeMaTH4eCKUE 3HAHHS B TCOPUH BEPOSTHOCTEH B YCTHOW M MUCHbMEHHOMN
dhopme.

BJIAJICTh:
[/ HaBBIKAMH OCBOCHHS OOJIBIIOTO 00beMa HHMOPMAIIUK U PEIlICHHs 3a/1a4 (B TOM YHCIIC, CIIOKHbBIX);
[] HaBBIKAMHU CAMOCTOSTEILHON pabOThI U OCBOCHHS HOBBIX JUCIIUTUIHH;
[l KyJIbTypoO# NOCTAaHOBKH, aHAJIM3a U PEIICHUs] MaTeMaTUYeCKUX M MPHUKIAJHBIX 3a/1a4, TPEOYIOIINX
JUTSL CBOETO PEIICHHUS UCTIONIb30BAaHMS MATEMAaTHUECKUX MTOIX0JI0B U METOJIOB;
[l TpeIMETHBIM SI3IKOM TEOPHH BEPOSTHOCTEH U HaBBIKAMHU IPAMOTHOTO ONMCAHUS PEIICHHs 33734 U
MPECTABICHHUS MOJYYCHHBIX 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
CITy4YaiiHBIX BEJINYHH.
3 CiydaiiHble BEJTMYMHBI B JIHCKPETHBIX 6 6
BEPOSATHOCTHBIX IIPOCTPAHCTBAX.
4 CrnyuyaiiHple  DIIEMEHTBHI,  CIIy4aiHbIe 6 6
BEJIMYUHBI U BEKTOPBI.
Teopema Kapareomopu 0 mHpoaomKeHUH
5 BEpPOATHOCTHOM Mepbl (mox-Bo 2 2
CIMHCTBEHHOCTH).
6 YciioBHBIE BEPOSITHOCTH. 4 4 45
Nroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 4 (Becennuit)



1. JIuckpeTHbIe BEpPOSATHOCTHBIE IPOCTPAHCTBA.
JluckpeTHbIE BEPOSITHOCTHBIE TpOcTpaHcTBa. Kiaccuueckoe onpeesieHne BeposTHOCTH. [IprumMepsl.
2. He3aBUCHUMOCTBH ITPOM3BOJIEHOTO HAOOpa CIIy4aifHbIX BEJIUYUH.

HeszaBucumMocTh MPOU3BOIBHOTO HA0Opa CIy4allHBIX BelnunH. Kpurepuili He3aBUCHMOCTH, TeopeMa
0 HE3aBHUCHMOCTH OopeneBcknx (YHKIHMH OT HEMEepPeceKaroIuXcss HaO0OPOB HE3aBHCHMBIX
CITy4YaiiHBIX BEJINYHH.

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

CayyaiiHble BEJIMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX IpocTpaHcTBax. HezaBUCUMOCTh City4aliHbIX
BEIMYMH. MaTreMaTuecKoe OKHMIaHNe CITydaiiHOM BETMYMHBI, €T0 OCHOBHBIE CBOMCTBA. Jlucnepcns,
KOBapualus U UX CBOMCTBA.

4. CiyyaiiHble 3JIEMEHTBI, Cl1ydaiHble BEJIMUUHbI U BEKTOPHI.

CrnyyaifHble SJIEMEHTBI, CIIy4alHble BEJIMYMHBI U BEKTOPHI. JlocTaTouHOE yClOBHE H3MEPUMOCTH
OTOOpaXKCHUS, CICACTBUS JUI CIy4allHBIX BEIIMYMH W BEKTOPOB. JleWCTBUS HaJ CilydalHBIMU
BEJIMYMHAMH.

5. Teopema Kapareonopu 0 npogonKeHUH BEPOSITHOCTHON MepPBI (JI0K-BO €TUHCTBEHHOCTH).

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

6. YCIIOBHBIE BEPOSITHOCTH.
YcnosHble BeposiTHOCTH. DPOpMylia MONHOK BeposiTHOCTU. Popmyiia baiieca. [Ipumepsl.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. BepositHoceTs [Teker] : B 2 1. T. 1 : DnemenTapHas Teopusi BepoATHOCTEH. MaTemaTnueckue
ocHoBanwsl. [IpenensHble TeOpeMsbl : yueOHUK Juist By30B / A. H. lllupsie .— 4-e uzn., nepepab. u 011
— M. : U3g-so MITHMO, 2007, 2011 .— 552 c.
2. Kypc Teopun BepositHOcTeil [ Teket] : yued. mocobue ans By3os / B. I1. UuctsikoB .— 7-e uzn., 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. CesactbsiHoB 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. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
MIpE3EHTalNH.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

1. PexkoMeHnjayercs yCHENIHO CIaBaTh KOHTPOJIbHBIE pabOTHI, TaK KaK dSTO YMPOIIAET HTOTOBYIO
aTTECTALUIO TIO MPEIMETY.

2. 11 NOATOTOBKU K UTOTOBOM aTTECTAIlMU IO MPEAMETY JY4lle BCEro IMOJIb30BaThCA MaTepHaIaMU
JICKITMH.



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-1.1 CnocobeH aHaIM3UPOBaTh MOCTABICHHYIO 3371a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEUATh TIyTH €€ PENICHUs

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

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

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

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

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH obecnieyeHust

Hay4HbIC U (MJIM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

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

(myOnmKanmu, mpOEKThI) OIIK-3.3 Bnazneer MeTtogaMu BU3YalbHOTO U Ipauueckoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH )
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKAIMHA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie pazpadareiBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM JJIS ONHCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIHN)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « Teoprsi BEpOSITHOCTEH» O0YJIarOIIHIACS JTOJIKEH:

3HATh:
[l ¢yHnaMeHTambHBIC HOHATHS, 3aKOHBI TCOPUU BEPOSITHOCTEH;
[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX Pa3/AEiIOB TEOPUN BEPOSITHOCTEH;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKA3aTEJIbCTB U J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;
[l OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;
[l aHaNTUTHUYECKWE W YHCIEHHBIC MOAXOAbl M METOMBI JUIS PEUICHUS THUIOBBIX NPUKIAAHBIX 33734
TEOPUU BEPOSITHOCTEN.

YMeThb:
[J TOHATH IOCTaBJICHHYIO 33Jauy;
[J HCIONIb30BaTh CBOU 3HAHUS JUISl pelieHus (pyHIaMEHTaNbHBIX U NPUKIAJIHbIX 331a4;
[J oueHMBaTh KOPPEKTHOCTh IIOCTAHOBOK 3a7ay;
[l cTporo moka3sIBaTh WM ONPOBEPTaTh YTBEPKIACHUE;
[J caMOCTOSTENbHO HAXOOUTh AJNIOPUTMbl PELIEHMs 3ajad, B TOM 4YUCJIE U HECTAaHAAPTHBIX, U
MIPOBOAMTH UX aHAIIN3;
[J caMOCTOATENIBHO BUJETh CIIECTBUS [I0JYUCHHBIX PE3YJbTaTOB;
[l TOYHO MPEACTABUTH MAaTEMATUYECKHE 3HAHUS B TEOPUH BEPOSTHOCTEH B YCTHONW M IMUCBMEHHOW
dopme.

BJIaJeTh:



[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa MH(OPMAINK U pelIeHUsT 3a/a4 (B TOM YHCIIE, CIOXKHBIX);
[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

[J KyJbTYpOH IMOCTAaHOBKH, aHAJIN3a U PEIICHUS] MAaTeMaTHYeCKUX M MPHUKIATHBIX 3a1a4, TPeOyIommx
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOIX0JJ0B U METO/IOB;

[l mpeaMETHBIM SI3BIKOM TEOPUHU BEPOATHOCTEHN M HABBIKAMH I'PAMOTHOTO OMMCAHUS PEIIEHUS 3ajad 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 MONyYeHHbIX OayioB. PemieHHble Ha SK3aMEHE 3a/aud, a TaK XK€ JIBa TEOPETUYECKUX
BOIpOCA CTYACHT OTBEYAET Ha dK3aMeHe ycTHO. Eciin cTyneHTom He pemieHa | 3agada, TO OH HOIy4aeT
He Oonee xop(7). Ecniu He pemieHsl JBe 3aja4m, TO CTYACHT MonydaeT He Oomnee ymorin(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.CryuaiiHasiBenuurHa& nMeeTcTanaaprHoepacnpeaenenneKomm. Haiiaureriornoctu pacnpeneieHus
cirydalHbIX BenmuuuH E2 1+E2, 1 1482, 28 1-E2, 1 &. 5. Ilyctb £1,E2 — ciyuaiiHble BEIMYMHBI, KaXaas
U3 KOTOPBIX HE 3aBHCHUT OT CllydyailHOH BenuuuHbl & BepHo nu, uro Bektop (§1,E2) Takke HE 3aBUCHUT
OT CITy4aiiHOH BeNTWYHHBI &7

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



[lepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAAYM SK3aMeHa:

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

2. JluckpeTHble BepOsITHOCTHBIE pocTpaHcTBa. Kimaccuueckoe onpeneneHue BeposiTHOCTH. [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. CnyuaiiHble 3JIEMEHTBI, CilydyaliHble BEJIMUYMHBI U BEKTOpHL. JlocTaTtouHoe yciaoBHE HU3-MEPUMOCTH
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. Maremarndeckoe OXuJaHuEe CIlydaliHOW BenuumHbI (MHTErpai Jlebera mo BEpOsSTHOCT-HOHN 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.



