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: Kombunaropuka u qudpoBas 5KOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: M.E. XKyxkoBckui, Kanj. pu3.-mar. HayK, JOLEHT

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl auckpetnoit marematuku 05.03.2020



AHHOTANMA

Kypc npennasHaueH Al CTY[ICHTOB, MHTEPECYIOLIMXCS HEOOXOAMMBIM BEPOSTHOCTHBIM (DyHIAMEHTOM ISt
MPUJIOKEHUH B CTATHCTUKE M KOMIBIOCTPHBIX Haykax. s MpoxXokIeHHs Kypca HeoOXomuMbl 0a3oBble
3HAHMA MAaTeMaTHYeCKOro aHajiu3a, KOMOWHATOPMKM W TpOCTeimeil BeposSTHOCTH (KIaccuueckas
BEPOSITHOCTh, CX€Ma HMCIIBITaHWN bepHymu, ycnoBHBIE BEPOSATHOCTH, HE3aBUCUMOCTb COOBITHUH, TUCKPETHBIC
Clly4yaiiHble BEIWYHMHBI, MaTEMAaTHUECKOE OXMJAHUE, 3aKOH OONbIINX uucen). B Kypc BK/IIOYEHBI OCHOBHBIC
IJ1aBbl TEOPUHU BEPOSATHOCTEH, a TAKKE HEKOTOPBIE INIABhI CIIy4alHBIX MPOLIECCOB.

1. leau u 3apauun

eap AUCUMNIMHBI
OCBOCHHE OCHOBHBIX COBPEMEHHBIX METOJIOB TEOPUH BEPOSITHOCTEH.

3agaum AUCUMIIHHBI
* OCBOGHHE CTyIEHTaMH 0a30BbIX 3HAHUU (MOHATWH, KOHLEMIHUH, METOIOB M MOJENICH) B TEOPUH
BEPOSITHOCTEH;

. NpUOOpeTeHNEe TEOPETUYECKUX 3HAHUM M MPAKTHUYECKUX YMEHMH U HABBIKOB B TEOPHH
BEpPOATHOCTEMN;

*  OKa3aHHE KOHCYNbTAllMii W IOMOIIM CTyIEHTaM B NPOBEICHHH COOCTBEHHBIX TEOPETHUECKHX
HCCIICJOBAaHUN B TEOPUU BEPOATHOCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISAIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaJIn3 HpOGJ’IeMHLIX CI/ITyaL[I/Iﬁ Ha OCHOBC

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHHIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOM u
poheCCUOHANBHON JeSTENbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOACH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo I JOCTHKEHUS TOCTABIECHHOMN

e
VYK-3.3 CnocobeH npeaBuieTb pe3yiabTaTbl (MOCIEICTBHA)

KakK JIMYHBIX, TAK ¥ KOJIJICKTUBHBIX JCHCTBUI

VYK-3.4 CnocobeH 1uilaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessTh MOpy4YEeHUsl YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

YK-6 Criocoben orpenensth U peanu3oBeiBath |YK-6.1 YMmeeT pemars 3aaun COOCTBEHHOTO JIMYHOCTHOTO

MPHOPUTETH COOCTBEHHOM ACSITEIHHOCTH H U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACsITh U
CIIOCOOBI €€ COBEPIICHCTBOBAHHS Ha OCHOBE peaTn30BhIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CaMOOIICHKH COOCTBEHHOM JESITETLHOCTH

OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
peaTn30BBIBATH HOBBIC MATEMATUIECKUE MaTeMaTUYeCKUX HCCIEIOBaHUN B paMKax TEeMaTHYECKOM
METO/IbI PEIICHUS IPUKIATHBIX 3314 o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETB:

[0 ¢yHaaMeHTaIbHbBIE TOHATHUS, 3aKOHBI TEOPUU BEPOSTHOCTEH;
[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3/IEIOB TEOPHH BEPOATHOCTEH;

[ HNOHATHUA, aKCUOMBbI, MCTOAbI JOKa3aTCJILCTB MW JOKA3aTCJILCTBA OCHOBHBLIX TCOPEM B pas3aciiax,

BXOISNIMX B 0A30BYIO 4aCTh ITHKIT;

[l OoCHOBHBIC CBOMCTBaA COOTBCTCTBYIOIIHUX MATCMATHYCCKUX O6’LeKTOB;

0 AHAJIUTUYCCKUE W YHMCJICHHBIC MOAXOAbl U METOABI JIA PCHICHHS THUIOBBIX IMPUKIIAAHBIX 3aJ1a4

TEOPHUH BEPOATHOCTEM.

MOHATH NOCTABJICHHYIO 3a/1a4y,

HCIIOJIb30BATb CBOU 3HAHUSA JI PCHICHUSA (bYHI[aMeHTaHBHBIX " MIPUKIIAAHBIX 3a1a4,

CTPOIO J0Ka3bIBaTh WU OIIPOBEPraTh yTBEP)KICHUE;

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

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

IMPOBOAUTDH UX aHAJIU3,

[]  caMOCTOSATENbHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB,;
[J  TOYHO NpeNCTaBUTh MaTeMaTU4eCKUE 3HaHMs B TEOPUHU BEPOSATHOCTEM B YCTHOM M NUCbMEHHOM

dhopme.

BJIAJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHQOPMAIIMH U PElIeHUsT 3a/1ad (B TOM YHCIIE, CIOXK-HbBIX);

[l HaBBIKAMH CaMOCTOSTCIILHOM pa6OTLI 1 OCBOCHMA HOBBIX JUCIIUIIINH,

[l KyJnpTypol OCTaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTHYeCKUX U NMPHUKIAJHBIX 3a1a4, TpeOy-Iomux

AJId CBOCTO PCHICHUS MCITOJIB30BAHUA MATCMATUYCCKUX TOAXO0A0B 1 MCTOAOB,

0 MNPEAMCTHBIM SA3bIKOM TCOPUHN BepOHTHOCTeﬁ 1 HaBbIKaMHU I'PaMOTHOI'O OIIMCAHUA PCIICHUA 3a4aq U

NpCACTABJICHUS MMOJTYYCHHBIX PC3YJIETATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JuckpeTHbIE BEPOSITHOCTHBIE 6 6 15
IIPOCTPAHCTBA.
) He3aB£4ch00Tb HPOU3BOJILHOTO Habopa 6 6 15
CITy4YaiiHBIX BEJINYHH.
3 CiydaiiHble BEJTMYMHBI B JIHCKPETHBIX 6 6 15
BEPOSATHOCTHBIX IIPOCTPAHCTBAX.
4 CrnyuyaiiHple  DIIEMEHTHI,  CIIy4aifHbIe 6 6 15
BEJIMYMHBI M BEKTOPBI.
Teopema Kapareomopu o mpoaomKeHUH
5 BEPOATHOCTHOM MepHI (10Ka3aTeIbCTBOBO 2 2 18
CIMHCTBEHHOCTH).
6 YciioBHBIE BEPOSITHOCTH. 4 4 12
Nroro gacos 30 30 90
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

180 ygac., 4 3au.en.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)




Cemectp: 1 (Ocennuii)
1. JIuckpeTHbIC BEPOSTHOCTHBIC IPOCTPAHCTRA.
JIMcKpeTHbIE BEPOSITHOCTHBIE MPOCcTpaHcTBa. Kiiaccuueckoe onpeesieHre BeposTHOCTH. [IpruMepsl.
2. He3aBHCHUMOCTbD MTPOM3BOJILHOTO HA0Opa CIy4YaiiHbIX BEIUYHH.

HeszaBrcumMocTs POU3BOIFHOTO HAOOpa CITydailHbIX BeM-4yiH. Kpurepuii He3aBUCUMOCTH, TeopeMa
0 HE3aBHUCHMOCTH OopeneBcknx (YHKIHMH OT HEMEepPEeceKaroIuXcss HAaO0OPOB HE3aBHCHMBIX
CITy4YaiiHBIX BEJINYHH.

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

CayyaiiHble BEJIMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX IpocTpaHcTBax. HezaBUCUMOCTh City4aliHBIX
BENMYMH. MaTreMaT4ecKoe OKHMIaHNe CITydallHOM BETMYMHBI, €T0 OCHOBHBIE CBOMCTBA. Jlucnepcns,
KOBapualus U UX CBOMCTBA.

4. CiyyaiiHble 3JIEMEHTBHI, ClIy4daiHble BEJIMUUHbI U BEKTOPBHI.

CrnyyaifHble SJIEMEHTBI, CIIy4alHble BEJIMYMHBI U BEKTOPHI. JlocTaTouHOE yClOBHE HU3MEPUMOCTH
OTOOpaXKCHUS, CICACTBUS JUI CIy4allHBIX BEIIMYMH W BEKTOPOB. JleWCTBUS HaJ CilydalHBIMU
BEJIMYMHAMH.

5. Teopema Kapareomopu O TIPOAODKEHHWH BEPOSTHOCTHONH MeEpHl  (J0Ka3aTeIbCTBOBO
€IUHCTBEHHOCTH).

Teopema Kapareonopu o mpoJoimKeHUN BEPOSITHOCTHON MepHI (J10Ka3aTeIbCTBOBO €MHCTBEHHOCTH).
Teopema Jlebera o pyHkum pacmpeneneHusl.

6. YCIIOBHBIE BEPOSATHOCTH.
VYcnosHele BeposiTHOCTH. Dopmyia nonHoi BepoaTHocTu. Dopmyna baiieca. ITpumepsr.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BepositHocTs [Teker] : B 2 T. : yueOHUK ams By30B / A. H. llupsieB .— 3-e u3a., nepepad. u gomn. —
M. : Uzn-Bo MIIHMO, 2004 .— T. 1 : DnemenrtapHas Teopus BeposiTHOcTel. Maremarnyeckue
ocHoBanus. [IpenensHbie Teopemsl. - 2004. - 520 c.

2. KomOunatopuka u Teopus BepositHocTei [Texcr] / A. M. Paiiroponckuit - M.M®TH,2012

JlononHuTenbHAs TUTEpaTypa
1. BepositHocTHbIe niporiecch [ Teket]. Boim. 2/K. Uto , -M., NU31-Bo nHOCTpaHHOM JIUT., 1963

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

http://dm.fizteh.ru/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha JICKIITUOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAalUO

MpEe3EHTalNN.
B npouecce camocTosATeNbHOM PabOThI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX

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

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

aTTeCTaLUIO 110 IPEIMETY.
2. JI1s1 IOArOTOBKM K MTOTOBOM aTTeCcTalluy IO MPEeIMETY Jydllle BCEro I0Jb30BaThCs MaTrepuajaMu

JIEKIHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Kombunaropuka u udposas SKOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: M.E. XKyxoBckuii, kKanz. ¢pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

VYK-3.1 Opranmuzyer U KOOPAWMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOH u
poeCCUOHANBHON JeATEIbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHabI, BEIpadaTeIBasi KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKEHUS ITOCTABICHHOMN
e

VYK-3.3 CnocobeH npeaBuieTb pe3yiabTaTsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1ulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpeaessTh MOpy4YCHUs] YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

YK-6 Criocoben orpenensTh U peanu3oBeiBath |YK-6.1 YMmeeT pemars 3a1aun COOCTBEHHOTO JIMYHOCTHOTO

HPUOPHUTETH COOCTBEHHOH 1EATEIBHOCTH U OpOoQEeCcCHOHAIBHOTO  Pa3BUTHS,  ONpENeNATh U
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE peann30BHIBATh MIPHOPUTETHI COBEPILICHCTBOBAHUS
CaMOOIICHKH COOCTBEHHOM AEATENLHOCTH

OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE MaTeMaTH4YeCKuX HCCIEIOBAHUNH B PaMKax TEMaTHYECKOU
METO/Ibl PeIICHHS IPUKIAIHbIX 3a/1a4 obnactu cBoeil podeccHoHaIbHOM AesITeNbHOCTH

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

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

YMeThb:
[J TOHATH OCTABJICHHYIO 33Jauy;
[J HCIONIb30BaTh CBOM 3HAHUS JUISl pelieHus (pyHIaMEHTaIbHbIX U IPUKIAJIHbIX 33134,
[J oueHUBaTh KOPPEKTHOCTh IIOCTAHOBOK 3a7ay;
[l cTporo noka3sIBaTh WM ONPOBEPTaTh YTBEPKICHUE;
[J caMOCTOSTENbHO HAXOOUTh AJNTOPUTMbl PELIEHMs 3ajad, B TOM 4YUCJIE U HECTAaHAAPTHBIX, U
MIPOBOANTH UX aHAIIN3;
[J caMOCTOATENIBHO BUJETh CIEACTBUS [I0JYyUEHHBIX PE3YJbTaTOB;
[l TOYHO MPEACTABUTh MAaTEMATUYECKHUE 3HAHUS B TEOPUH BEPOSTHOCTEH B YCTHOW M NMUCBMEHHOW
dopme.

BJIaJeTh:



[J HaBBIKAMH OCBOCHHS 0OJIBIIOr0 00beMa MH()OPMAIMK U PELIeHUsT 3a/a4 (B TOM YHCIIE, CIOXK-HbBIX);
[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

[J KyJabTypoOi MOCTaHOBKH, aHAJN3a U PEIICHUS] MaTeMaTHUYECKUX U MPHUKIAJHBIX 3a/1a4, TpeOy-IoImx
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

[IprmMepbl noMamHUX 3a1a4

1. Y3 coBOKyITHOCTH BCeX MOAMHOXECTB MHOXKecTBa S = {1,2,...,n} 10 cXxemMe BbIOOpa C BO3BpAIllCHUEM
BbIOWpaloTcs MHOkectBa A W B (cHawana BBIOMpaeTcsi MHOXECTBO A PaBHOBEPOSTHOM3
COBOKYITHOCTHBCEX TIOJMHOXKECTB MHOXKECTBA S, 3aTEMTaK ke BbIOMpacTcs MHOXKecTBO B). Halinure
YCIOBHYIO  BEpPOSTHOCTH  TOTO, dYro MHOoxkectBa A uw B cocrosrmz 11 w12
3JI€MEHTOBCOOTBETCTBEHHONIPHY CIIOBUHU, YTOOHHHEIEPECEKAIOTCSI.

2. KakoBa BepoOsSITHOCTh TOTO, YTO B CIy4YaiHOM rpade Ha 4 BepIIMHAX C BEPOSTHOCTHIO MPOBEICHUS
pebpa 2 3 HeT TpeyronbHUKOB?

3. Haiigure umcio a, ynmomneTBopsiomiee cienyromemy yciaouwoo. Ilycte v — ¢ukcupoBanHas
BepimHa ciay4vaitHoro rpada G(n,0.3), degv — crenens BepimHbI v B 3ToM rpade. Torma st mo60ro €
> (0 BeimosnHeHo P degv n —a > ¢— 0 mpu n —o0.4. Otpe3ok A umeer anuny | 3. Haiiaure BeposiTHOCTD
TOTO, YTO W3 OTpe3ka A W JIByX Hayjady B3sAThIX oTpe3koB B,C mnwHO# He Oonee ueM 1 MOXHO
COCTaBUTh TPEYTOJIbHUK.

5. Bcnomuum 3agauy o Betpeue. Ilycte A1 — coObiTHe, 3akmodaromieecs: B ToM, uto Koist mpumen Ha
BCTpeuy panbine Bacu, A2 — coObITHe, 3aKiiodaromeecs B ToM, 4To Bacs npuien Ha BcTpedy paHblie
Konu, B — cobbiTHe, 3aKkitoyaromee B ToM, uto Komns u Bacs Bcrperunucs. Beruncnute BeposiTHOCTH
P(B|A1) u P(B|A2) u HaliiuTe X pa3HOCTD.

[IprmMepsl 3a1a4 UTOrOBOM KOHTPOJIBHOMN

1. Bacs u Komnst moroBopuivichk BCTpeTUThCsl B UHTEpBasie ¢ 9 yacoB 70 10 yacoB, u 006a MpuxomasrT B
CllydailHBIH MOMEHT B 3TOM nepuoge. Kpome Toro, oHu TOrOBOPHIIMCH O TOM, YTO XKIYT IPYT Ipyra
poBHO 20 MHUHYT, MOCTIE YETO He3aMeIUTeNsHO yXoiaT. K coxxanenuto, y Konmu yacel ciemar Ha yac, u
OH 00 3TOM HE 3HAEeT, HOTOMY IPUJIET Ha BCTpeuy B nepuose ¢ 8 10 9. C Kakoil BEpOSITHOCTHIO BCTpeUa
cocrourcs?

2. JIse moHeTsl ObiH MogOponieHsl 4800 pa3. Haiinnte BEpoOSTHOCTH, YTO JiBa repba BhINAJIO MEHee
1140 pas3.

3. B rtabmune 3anwcano 100 ciay4aiHBIX ymOpSJIOYeHHBIX map mudp (Kakaas mapa
ObuTaBBIOpaHapaBHOBEPOSTHOM3MHOXKecTBaBcexnapuudp). HaltnurenpubnuzurensHoe 3HAYCHUS
BEPOATHOCTH TOTO0, 4To napa 09 BcTpedaercst B 3T0i TabiuIe He MEHEe IBYX pas.

4. KontponpHas paboTra COCTOMT M3 JBYX TECTOBBIX BONPOCOB. B KaxkIoM Bompoce 5 BapHaHTOB
OTBETa, U3 KOTOPHIX OAMH — BepHbI. CTyIeHT MJIOXO TOTOBMJICA M IO3TOMY 3HAaeT Toibko 10
BonpocoB (13 25). OH BEIHMMAET J1Ba BOIIpOca CiydailHO U 0e3 Bo3BpaleHus. HenpaBuibHbIH OTBET Ha
TecTe He mTpadyercs, MOITOMY €ClIM CTyAEHT HEe 3HaeT OTBeTa, TO OH OTBEYaeT Hayraj
paBHOBeposiTHO. KakoBa BeposSTHOCTH TOTO, YTO CTYAEHT 3HAET OTBET XOTS Obl HA OAMH BOIIPOC, €CIIU
OH OTMETHJI BEpHbIE OTBETHI HA 00a 13 HUX?

Kypc cocrout u3 11 momyneli (Hemenb), BKIIOUAIONIMX JIEKIMIO, CEMUHAPCKHE 33/1add ¢ pa3dopoM U
JOMAIllHUE 3a7ja4d, MPeJIOKEHHbIE B BUIE TeCcTa. B KOHIIE CTYIEHTHI MUIIYT UTOTOBYIO KOHTPOJIBHYIO,
II0CJIE YEeTo IPUHUMAIOT yyacTHe B HK3aMEHE, COCTOSALIEM U3 MMCbMEHHOM U YCTHOM uyacTu. Mtorosas
OLICHKa CKJIaApIBaeTcs M3 Oajia 3a JOoMalllHUe 3a[Ja4yH, 32 UTOTOBYIO KOHTPOJIBHYIO, 38 TUCBMEHHBIA U
YCTHBII 9K3aMEHBI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. BepostHocTHOE mpocTpancTBO. Akcuombl Koimoroposa. Teopema o HempepblBHOCTH B "Hyse"
BEPOSITHOCTHOM MEPBHI.



. JluckpeTHble BEpOsITHOCTHBIE IpocTpaHcTBa. Kitaccuueckoe onpeneneHue BEposiTHOCTU. IIpumepsl.
. I'eomerpuueckue BeposiTHOCTU. ITpuMmepsl.

. YcioBHbIE BepossTHOCTU. POopMyJia ITOJIIHOK BeposiTHOCTH. DopMyiel balieca. [Ipumepsr.

. Teopema 0 MOHOTOHHBIX KJlaccax.

N kW

HesaBucumocts coObiTHII M cucteM coObiTHil. [Ipumep bephmureiina. Jlemma o mocTatouHoM
YCIJIOBUH HE3aBHCUMOCTH CUTMa-ajreop.

7. Teopema Kapareomopu o mponoKeHUH BEpOATHOCTHON MEpPHI (JJOK-BO €IMHCTBEHHOCTH).

8. CuyuaiiHple BEIMYMHBl B JMCKPETHBIX BEPOATHOCTHBIX IIpocTpaHcTBax. HesaBucumocTsb
CIly4ailHBIX BEJIMYMH. MaTeMaTHuecKoe OKUAaHUE CIYy4YailHOH BEJIMYMHBI, €0 OCHOBHBIE CBOMCTBA.
Hucniepcusi, koBapyuauus U UX CBOMCTBA.

9. CiyuaiiHble 3JI€MEHTHI, CIy4aiiHble BEJIMYUHBI M BEKTOPHL. JlocTaTouHOE yCIIOBHE M3MEPUMOCTH
OTOOpaXKCHUS, CICACTBUS Ui CIIy4allHBIX BEIMYMH W BEKTOPOB. JleWCTBUS HaJ CilydalHBIMHU
BEJIMYUHAMHU.

10. HesaBucuMocTh NpOU3BOIBHOIO Habopa ciy4alHBIX BeaM4yMH. Kpurepuil He3aBUCHUMOCTH,
TeopeMa O HEe3aBUCHUMOCTH OopenieBCKUX (YHKLIUH OT HelepeceKaroluxcs HaOOpOB HE3aBUCHUMBIX
Clly4aiiHbIX BEJIMYUH.

11. MaremaTnueckoe OKMAAaHUE CIyd4alHOW BeanuuHBl (MHTErpai Jlebera mo BepOSTHOCTHOW Mepe):
OIlpeleJIeHue NSl MPOCThIX, HEOTPULATEIbHBIX U IPOM3BOJIBHBIX ClIydaHbIX BesuduH. IIpoBepka
KOPPEKTHOCTH ONPEECICHNN.

12. OcHOBHBIE CBOMCTBa MareMaTH4eCKOr0 OXHUIOaHHWA. TeopeMa O MaTeMaTHYECKOM OKUAAHUU
[IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEJIUYUH.

13. Jucnepcust, koBapuanus u ux corctsa. HepasenctBo Komm - byHsikoBckoro. Jlucnepcust cyMmel
HE3aBHCUMBIX CIIy4alHbIX BEIMYUH. MaTpuia KoBapualuid CIIy4allHOTO BEKTOPA, €€ HEOTPULATEIIbHAS
OIPEEIIEHHOCTD.

14. HepaBenctBo MapkoBa, HepaBenctBo UeObimeBa. 3akoH Oomnbiuux yucen B ¢opme YeObimena.
HepasenctBo HeHceHa.

15. Buapl cxoguMoOCTH CIIy4alHBIX BEJIMYMH, MX B3auMocBa3u. Kpurtepmit Komm cxommmoctu c
BEPOATHOCTEHIO 1.

16. HepaBenctBo KommoropoBa. Teopema 0 CXOAMMOCTH TOYTHM HABEPHOTO psAda W3 CIydYailHBIX
BEJIMYMH.

17. YcuieHHBIH 3aKOH OOJNBIIMX YHCEN JUIsl HE3aBHCHUMBIX CITyYalHBIX BEIUYMH C OrpaHHUYCHHBIMHU
JCTIEPCHUSAMU.

18. IlpenenpHBIN TIepexox mox 3HaKoM HHTerpana Jlebera. Teopema O MOHOTOHHOW CXOIUMOCTH,
nemma Dary, Teopema Jlebera 0 MaKopupoOBaHHON CXOIUMOCTH.

19. Jlemma Bopens Kanremnmu. YcwiieHHBIH 3aKOH OONBIIMX YHCEN JUIsI HE3aBHCHMBIX OIMHAKOBO
pacmpeneneHHbIX CyYailHbIX BEIMYMH C OTPaHUYEHHBIM MaTeMaTHu4eCKUM OXKHUIaHUEM.

20. ®opmyna nepecyeTa MaTeMaTHUECKUX OXUAaHWH. Teopema o 3aMeHE MEPEMEHHBIX B HMHTErpaje
JleGera.

21. TlpsiMmoe mpou3BeZicHUE BEPOSITHOCTHBIX MpocTpaHcTB. Teopema @younu (6/m1). CoBMmecTHOE
pacrmpeneneHne KOHeYHOro Habopa ciay4yaiHbIX BelnduH. CBepTKa paciupeaeIeHHH.

22. Cnabasi cXOOMMOCTb U CXOIMMOCTb B OCHOBHOM BEpOSITHOCTHBIX Mep. Teopema Anekcanaposa
(6/m). Teopema 00 5SKBHUBAJIEHTHOCTH CXOOUMOCTH [0 PACIPEACICHUIO CIIyYalHBIX BEJIUYMH U
CXOIMMOCTH (YHKIMH pacipeiesieHHs BO BCEX TOUKaX HENPEPhIBHOCTHU MpeIeIbHON (PyHKINH.

23. Cxema ucnblTaHuil bepHymnu u nonuHomuanbHas cxema. IlpenenbHble TeopeMbl AJIL CXEMbI
Bepnymu: Teopema [lyaccona u reopema Myaspa-Jlamiaca (6/1).

24. XapakrepucTuueckue (QyHKIMH BEpOATHOCTHBIX Mep. (yHKUMH pacmpenencHus, CIydalHbIX
BEJIMYUH U BeKTOpoB. [Ipumeprl. OCHOBHBIE CBOMCTBAa XapakTEPUCTHUYECKUMX (YHKUMN CIy4dailHBIX
BEJIMYMH.

25. TeopeMa eIMHCTBEHHOCTH JUISI XapaKTEPUCTUUICCKUX (YHKIUH BepOsSTHOCTHBIX. He3zaBuCHMMOCTh
KOMITOHEHT CIIyYailHOTO BEKTOpa B TEPMHUHAX XaPAKTEPUCTHUECKUX (DYHKIIHM.

26. Teopema HempepbIBHOCTH IJisi XapakrepucTuueckux ¢yHkumil (0/m). LlenTpanbHas npexaeibHas
TeopeMa [yl HE3aBUCUMBIX OJIMHAKOBO PACIIPECIICHHBIX CIy4alHbIX BEJINYMH.

27. Teopema Beppu DcceeHa 0 CKOPOCTH CXOJMMOCTH B IEHTPAIBHOW MpenenbHO Teopeme (0/1).
Onenku KOHCTaHTHL B TeopeMe beppu Occeena.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
Buiet Nel
1. IuckpeTHble BEpOSTHOCTHBIE MpocTpaHcTBa. Kinaccuueckoe onpeneneHue BeposTHOCTH. [Ipumepsl.



2. Cnabast CXOMMMOCTh U CXOJMMOCTh B OCHOBHOM BEPOSITHOCTHBIX Mep. Teopema Asekcanaposa (6/1).
buner Ne2

1. HepaBenctBo MapkoBa, HepaBenctBo UeOblmieBa. 3akoH Ooibmux uncen B ¢gopme YeObimena.
HepasenctBo MeHceHa.

2. Maremarndeckoe OXUJaHWE CIydyailHOW BenuuuHbI (MHTerpan Jlebera Mo BEpOSTHOCTHOH Mepe):
OIIpeCTICHUE Ul TPOCTBIX, HEOTPHUIATEIBHBIX M IMPOM3BOJBHBIX CIIyYailHBIX Benu4YuH. lIpoBepka
KOPPEKTHOCTHU ONPE/IEIECHHH.

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUM;
- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMUIbHOE OOOCHOBAHUE MPUHSATHIX
peLICHU;
- oueHKa  «omM4yHO  (8)»  BBICTABIACTCS  CTYHOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aJiad, U IPAaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- OlLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
peIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpomIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUHU
3a]1a4 HEKOTOPbIE HETOUHOCTH;
- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISETCA CTYAEHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJsl AalibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIe 3HaHWA 1O 00pasly B CTaHAAPTHOM
CUTYyalluy;
- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTtu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;
- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTAaBIISETCS CTYIEHTY, KOTOPBIA HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIMITIIMHBI.



