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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
3HaHHE OCHOB TEOPUH MepPbl, KOMOMHATOPUKN M MaTeMaTHYECKOTO aHAIM3a.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
OCBOCHHUEC OCHOBHBIX COBPEMCHHBIX METOJOB TCOPHUHU BepOHTHOCTCﬁ.

3agauu AU CHUIIHHBI

* OCBOCHHE CTy/IECHTaMH 0a30BbIX 3HAHUH (MOHATWH, KOHIICIIUI, METOIOB M MOJIENICH) B TEOPUH
BEpPOATHOCTEMN;

. MpUOOPETEHNE TEOPETUYECKUX 3HAHUH W NPAKTUYECKUX YMEHHH W HaBBIKOB B TEOPHUH
BEPOSITHOCTEH;

® OKa3aHHueC I(OHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IHPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B TCOpHUU BCpOHTHOCTeI\/’I.

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-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Cnoco6eH HCI0Ib30BaTh COBPEMEHHBIC |BBIUMCIUTENLHYIO TEXHHKY M CepBHUCHI ceTu MHTepHer B
HH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPaMMHBIC CPEACTBA IIPH PCIICHUH 3a1a4 OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYeCKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecneueHne  Jjis  pELIeHHMs  HAaydHbIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuH, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazseeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHS

(TexXHONOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Bnageer MeToaMu BU3YalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHHUS HAyYHOW PadOTHI,

[TIK-2 CriocobeH caMOCTOATEILHO WU B MeTonbl cOopa ¥ aHaju3a MOJIy4eHHOTO Marepualia,
KaueCTBE 4IeHa (PyKOBOAUTEIS) MAJIOTO CIIOCOOBI apryMeHTalUuH

KOJIJICKTHBA OPraHU30BbIBATh U MMPOBOAUTH [MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIC
HAy4YHbIC UCCIICAOBAHUA U UX aHPOGaLII/IIO HCCIICOAOBAaHUA CAMOCTOATCIIPHO MM B KAuE€CTBE YICHA

(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

[0 ¢yHaaMeHTaIbHbBIEC TOHATHUS, 3aKOHBI TEOPUU BEPOSITHOCTEH;
[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3/IETIOB TEOPHH BEPOATHOCTEMH;
[l HOHATHA, aKCMOMBI, METOJIbI OKA3aTeNIbCTB M J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B pasjenax,

BXOJISIIMX B 0A30BYIO 4aCTh ITHKJIIA;

[l OCHOBHBIC CBOMCTBa COOTBCTCTBYIOIIUX MATCMATHYCCKUX O6’BGKTOB;
0 AHAJIMTUICCKUE U YUCJICHHBIC NOAXOAbl U METOAbI IAJId PCHICHUSA TUIIOBLIX IPUKIIAIHBIX 3aJa4

TEOPHUH BEPOATHOCTEM.

MOHATH NOCTABJICHHYIO 3a/1a4y,

HCIIOJIB30BATb CBOU 3HAHUSA JI PCIICHUS (bYHI[aMeHTaHBHBIX " MIPUKIIAAHBIX 3a1a4,

CTPOTO J0Ka3bIBaTh WU OIIPOBEPraTh yTBEP)KICHUE;

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

CaMOCTOATCIIbHO HAXOAWUTh aJITOPUTMbI PCHICHUA 3aJia4, B TOM 4YHCJIC U HCCTAHAAPTHBLIX, U

IMPOBOAUTDH UX aHAJIU3,

[l caMOCTOATENBHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
[J TOYHO MpencTaBUTh MaTeMaTHUUECKUE 3HAHUS B TEOPUU BEPOSATHOCTEH B YCTHOW M IMCbMEHHOM

dhopme.

BJIAJIETh:

O HaBBIKAMH OCBOCHHS OoNbIIoro oObeMa HHGpOpMAMA W pElieHus 3aaa4 (B TOM 4HCIIE,

CJIOKHBIX);

[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

O KyJAbTypOil TIOCTAHOBKH, aHalW3a W pEIICHUS  MaTeMaTHUYeCKHX W MNPHUKIATHBIX 3ajad,
TpeOYIOIUX /715l CBOETO PEIICHHUS HCIIOIb30BaHN MaTEMAaTHYECKHUX MTOAX0/I0B U METO/IOB;

[l mpeIMEeTHBIM SI3bIKOM TEOPUH BEPOSATHOCTEH M HABBIKAMHU IPAMOTHOTO OIMCAHUS PELICHUs 3aaad
U TIPE/CTaBIECHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| JuckpeTHble BEPOSITHOCTHBIE 6 6
MPOCTPAHCTBA.
) HezaBucumocts mpou3BosibHOTO Habopa 6 6
CllydaiiHbIX BEJIMYUH.
3 CnyuyaiiHple BEJMYMHBI B JIUCKPETHBIX 6 6
BEPOSTHOCTHBIX MTPOCTPAHCTBAX.
4 CrnyyaifHple  3JE€MEHTBI,  CIIy4alHbIe 6 6
BEJIMYUHBI U BEKTOPBHI.
Teopema Kapareomopu o nponomxeHUU
5 BEPOATHOCTHOM MepBI (ox-BO 2 2
€IUHCTBEHHOCTH).
6 YCII0BHBIE BEPOSITHOCTH. 4 4 45
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)




Cemecrtp: 4 (Becennuit)
1. JIuckpeTHbIC BEPOSTHOCTHBIC IPOCTPAHCTRA.
JIMcKpeTHbIE BEPOSITHOCTHBIE MPOCTpaHcTBa. Kiaccuueckoe onpeesieHre BeposITHOCTH. [IpruMepsl.
2. He3aBHCHUMOCTbD MTPOM3BOJILHOTO HA0OPa CIIy4YaiHbIX BEIUYHH.

HeszaBucuMocTh MPOU3BOIBHOTO HA0Opa Cy4allHBIX BelnunH. Kpurepuili He3aBUCHMOCTH, TeopeMa
0 HE3aBHUCHMOCTH OopeneBcknx (YHKIHMH OT HEMEepPeceKaroIuXcss HAaO0OPOB HE3aBHCHMBIX
CITy4YaiiHBIX BEJINYHH.

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

Cay4aiiHble BEJIMYMHBI B JUCKPETHBIX BEPOSATHOCTHBIX IpocTpaHcTBax. HezaBUCUMOCTh City4aliHbIX
BENMYMH. MaTeMaTuecKoe OKHMIaHuE CITydallHOM BETMYMHBI, €T0 OCHOBHBIE CBOMCTBA. Jlucnepcns,
KOBapualus U UX CBOMCTBA.

4. CiyyaiiHble 3JIEMEHTbI, ClIy4aiHble BEJIMUUHbI U BEKTOPBHI.

CrnyyaifHble SJIEMEHTBI, CIIy4alHbIe BEJIMYMHBI U BEKTOPHI. JlocTaTouHOE yClIOBHE H3MEPUMOCTH
OTOOpaXKCHUS, CICACTBUS JUI CIy4allHBIX BEIIMYMH W BEKTOPOB. JleWCTBUS HaJ CilydallHBIMU
BEJTMYMHAMH.

5. TeopeMa KapaTeozLopI/I O IMPOAOJIDKCHUN BepOfITHOCTHOﬁ MCPBIL (I[OK—BO C,E[I/IHCTBCHHOCTI/I).

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

6. YCcIIOBHBIE BEPOSITHOCTH.
YcnosHble BeposiTHOCTH. DPOpMylia MONHOK BeposiTHOCTU. Popmyiia baiieca. [Tpumepsl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. BepositHoceTs [Teker] : B 2 T. T. 1 : DnemenTapHas Teopusi BepoATHOCTEH. MaTemaTnueckue
ocHoBanwsl. [IpenensHble TeOpeMsbl : yueOHUK Juist By30B / A. H. lllupsie .— 4-e uzn., nepepab. u 011
— M. : U3n-8o MITHMO, 2007, 2011 .— 552 c.
2. Kypc Teopuu BepositHOcTei [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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremartuku u Magopmaruku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

Pa3paborunk: M.E. XXyxoBckuit, 1-p ¢u3.-MarT. HayK, JOICHT, JOLECHT



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, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

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

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
Yycie C HCIONB30BAaHUEM MPHUKIATHOIO MPOrPaMMHOIO
obecrieueHus

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

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIIAH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiuio

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

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

3HATb:

[0 ¢yHaaMeHTaIbHbIE TOHATHUS, 3aKOHBI TEOPUU BEPOSITHOCTEH;
[l coBpeMeHHbIC TPOOIEMBI COOTBETCTBYIOIINX PA3/IETIOB TEOPHH BEPOSATHOCTEMH;
[l HOHATHA, aKCMOMBI, METOJIbI OKA3aTeNIbCTB M J0Ka3aTeIbCTBA OCHOBHBIX TEOPEM B pasenax,

BXOJISIIMX B 0A30BYIO 4aCTh IHKJIIA;

[l OoCHOBHBIC CBOMCTBaA COOTBCTCTBYIOIIHUX MATCMATHYCCKUX O6’beKTOB;
0 AHAJIMTUYICCKUE U YUCJIICHHBIC NOAXOAbl U METOAbI AJId PCHICHUSA TUIIOBBIX IPUKIIAIHBIX 3aJa4

TEOPHUH BEPOATHOCTEM.
yMeTh:
MIOHATH MOCTABJIECHHYIO 3a4a4y;

HCIIOJIb30BATb CBOU 3HAHUSA JI PCHICHUS (bYHI[aMeHTaHBHHX " MIPUKIIAAHBIX 3a1a4,

CTPOIO J0Ka3bIBaTh WU OIIPOBEPraTh yTBEPXKICHUE;

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

CaMOCTOATCIIbHO HAXOAUTh aJITOPUTMbI PCHICHUA 3aJia4, B TOM YHCJIC U HCCTAHAAPTHBLIX, U

MIPOBOAUTDH UX aHAJIU3,

[]  caMOCTOSATENBHO BUIETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
[J TOYHO MpenCcTaBUTh MaTeMaTUYECKUE 3HAHUS B TEOPUU BEPOSATHOCTEH B YCTHOW M IMCbMEHHOH

dhopme.
BJIAJIETh:




[ HAaBEIKAMU OCBOEHHUS OONBIIOr0 o0neMa I/IH(I)OpMaL[I/II/I U pCHICHUA  3adad (B TOM YHCIIC,

CJIOXKHBIX);
[] HaBBEIKAMHU CaMOCTOSITEIILHON pa0OTHI M OCBOSHUS HOBBIX JIUCITUTUINH;
O KyJIbTYpOW TIOCTAaHOBKH, aHajW3a W pEIICHWs  MaTeMaTHYeCKUX W MPHUKIAIHBIX 33134,

TpeOyIOLUX AJIsi CBOETO PEIICHHUS UCIIOIb30BaHU MaTEMaTHYECKUX MOAX0A0B U METOZOB;
[J npeaMEeTHBIM S3bIKOM TEOPHUU BEPOSITHOCTEH M HaBBIKAMM I'PAMOTHOI'O OIIMCAHMS pElIeHUs 3ajad
Y IPEJICTABICHMS ITOJIYYEHHBIX PE3YIbTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

JlBe KOHTpOJNBHBIE B CeMecTpe, B KOHIE cemecTpa 3k3aMmeH. [lociie Kaxmoro ceMuHapa CTYAEHTHI
MOJTy4YaloT JOMAllHee 33JaHue Ha Helenro B komuuecTBe oT 5 1o 10 3amau. [lo utoram paGoTsl B
CEMeCTpe B 3aBUCUMOCTH OT OLICHOK 32 KOHTPOJIbHBIE U OT paObOTHl Ha CEMUHApaX CTYIEHT MOJy4YaeT OT
0 mo 3 GammoB. Ha sk3aMeHe CTYJAEHT JOKEH PEIIUTh KOJMMYECTBO 3aja4, PaBHOE Pa3HOCTH 3 H
KOJIMYECTBAa IOJNYyYEHHBIX OayuioB. PeleHHble Ha SK3aMeHE 3alladd, a TaK e JBa TEOPETUYECKUX
BOIIPOCA CTYAEHT OTBEYAET Ha 9K3aMeHe ycTHO. Ecim cTyneHTom He pemieHa | 3aiada, TO OH MOIydaeT
He Oonee xop(7). Ecnu He pewens! ABe 3afa4yd, TO CTyACHT Moiy4aeT He Oornee ynoin(4). Hakoner,
€CIIM He peIleHbI TPH 33J1a4H, TO CTyACHT OTIIPABIIAETCS Ha Iepecady.

JloManHue 3ananus

1. Ha maxmaTHON [OOCKe pasMepa nxn ciaydailHO pasMmemaroT n jaaed. Haiinure BeposTHOCTH
cienyonmx cobbituii: 1. A = {naapu He OBIOT ApyYT Apyra}; 2. B = {naneu He OBIOT APYT Apyra, ¥ Ha
[JIaBHOW TMaroHaJli HET HUKaKUX QUTyp}.

2. IIpuBecTu mpuMepsl, IOKa3bIBaIOIIKE, 4TO, BOOOIIEe roBopsi, paBeHcTBa P(B|A) + P(BJ|A) = 1, P(BJA)
+ P(BJA) = 1 meBepnsbl. 3. [lokasats, uro kaxnaas u3 pynkmuid Gl1(x,y) = I(x +y > 0), G2(x,y) = [x +
yl,rme [] — wenas yacTh 4ucla, SIBISETCS HENPEPHIBHOM CHpaBa, BO3pACTAIOMIEH MO KakIOu
NepeMeHHOM, HO He sBisieTcs: QyHKIMeH pacrpeaencHus B R2.

4.CnyyvaiiHasBenMurHAE UMeeTcrannapTHoepacnpeneneaueKomm. HaliantenaoTHOCTH pacnpeieneHus
ciydaiHbIX BenmuunH &2 1+E2, 1 1+E2, 28 1-E2, 1 &. 5. Ilyctb £1,E2 — cirydaiiHble BEJIMYUHBI, KaXKAAS
13 KOTOPBIX HE 3aBHCHUT OT CllydaliHOW BenuuuHbI & BepHo mu, uro Bektop (§1,52) Takke HE 3aBUCHUT
OT CITy4yaiiHOW BeJIMYMHBI &7

3anauu nepBoi KOHTPOIBHOM

1. SABnsercs mu F(x,y) = (1-e—x—y)I(x + y > 0) Pynkuueli pacnpeneneHus?

2. Ilycte PI1,P2,P3 — oKcHOHEHIMaNBHBIE paclpeneneHuss ¢ mapamerpom 1, P = PIxP
2xP3.HaitnuteP({(X,y,Z) : U3 OTPE3KOB JUIUH X,Y,Z MOXXHO COCTAaBUTH TPEYTOJIHHUK } ).

3. Haiftu MaremaTtuieckoe OXKMAAHUE M JUCIIEPCHIO CIyYaillHOW BEIMYUHBI, PYHKIHS pacrpeneieHus
kotopoit pasna F(x) =] [ O O 0 O O 00O OO0 O00oooonoonoonnn
(1/2)cosx, 3 <x<0;1,x>0.

4. lanbl HezaBucuMble ciydaiiHble BenmnunHbl X,Y ~ U[—1,1]. Ilyeth & = X/(X +Y ), n = X + Y.
Haiinure cov(§m). 5. Ilyers &1,E2,... — He3aBUCHMMBIC OAMHAKOBO paclpeleieHHbIC CllydaiiHble
BEJIMYUHBI C MIIOTHOCTHIO cx2e—xI(x > 0). Halinure ¢ n gokaxwure, yto P(limn—oo En lnn=1) = 1.
3aja4yn BTOPOil KOHTPOIHHOU

1. Cnyyaitaple BennuuHbl &1 He3aBucUMBL. [lnotHocTs & paBHa (x/2)I((0,2]), cnyyaiinas BeauuuHa 1
o0nasaeT SKCIIOHEHIMAJIBHBIM paclpeneieHueM ¢ mapamerpom 1. Haiitu BeposiTHOCTH TOTO, 4TO
BekTop (N,§) momagaer B Kpyr paauyca 1 ¢ uentpom B Touke (1,0).

2. Xapakrepuctuieckas pyHkiust Bekropa (&) paBHa @(&,n) = e—2yi—1/2(2x2-2xy+y2). Haiigure
TaKoe YHCIIO 0, YTO CIy4aiHbIe BEIUYUHBI § + on U 1 He3aBUCHMBL. C MOMOIIBIO MOTYYEHHOTO YMCIia
Haiinute EE2n.

3. CnyuaiiHas BenmuumHa & WMeEET ITyaCCOHOBCKOE pachpesielieHne C mapamerpoM A. Haiitu
MaTeMaTH4YecKoe OXKHUJaHUE U AUCIEepCHIo cirydaiiHoi BennunHsl f(&), ecnu f(x) = (—1)x—1x.

4. 1511 mpOCTEHIero CHMMETPUYHOTO CITy4aiiHOTO Oy KIaHUs Sn HalIuTe BEpOSATHOCTh TOTO, YTO OHO
3a N 11aroB HH pa3y He nepecekaeT ypoBeHb 2: P(S2 6= 2,...,SN 6= 2) =?

5. UrpanbHast kocth Opocaercst N pas. [Ipu kaxmaom OpocaHuy K BBINABIIEMY YMCITy npuOasisercs 1,
ecnu oHO oTIMyHO oT 6. Ecnu »ke Beimanaet 6, To yucno He MeHsieTcst. Kakum nomxHo O0b1Th N, 4TOOBI
qucno, jaensimeecs Ha 3, Bemano (mocne mepecuera) xorss Obl 700 pa3 ¢ BEpOSITHOCTHIO,
npesocxozsmei 0.987?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



[lepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAAYM SK3aMeHa:

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

2. JluckpeTHble BepOsITHOCTHBIE pocTpaHcTBa. Kiiaccuueckoe onpeneneHue BeposiTHOCTH. [Ipumepsr.
3. T'eomeTrpuueckue BeposTHOCTU. [IpumMepsl.

4. YcnosHsele BeposTHOcTH. Dopmyina nonHoi BepoaTHocTH. Dopmynsl baiteca. [Ipumepsr.

5. TeopeMa 0 MOHOTOHHBIX KJIaccax.

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

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

8.  CiydaiiHple BENMYMHBI B JMCKPETHBIX BEPOATHOCTHBIX MpOCTpaHcTBaxXx. Hes3aBHUCHMOCTD
CIIy4YalHbIX BEJIMYMH. MaTeMaTH4eCKOe OXUIAHUE CIy4YalHOW BEJMYHMHBI, €[0 OCHOBHBIE CBOWCTBA.
Jucnepcus, KoBapUaus U UX CBOMCTBA.

9. CunyuaiiHble 3JIEMEHTBI, CllydyaliHble BEJIMUYMHBI U BEKTOpHL. JlocTaTtouHoe yciaoBHE HU3-MEPUMOCTH
OTOOpaXXeHMs, CICACTBUS Uil CIIy4alHBIX BEJIMYMH W BEKTOpOB. JleHWCTBUS Hal CilydaiHBIMHU
BEJIMYUHAMH.

10. HezaBucuMocCTh TNPOU3BOJILHOTO Habopa cCiydyaiHbIX BenuuuH. Kpurepuil He3aBHCHMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpeneBCKHX (YHKIMH OT HemepeceKaroIuxcsi HaOOpOB HE3aBUCHMBIX
CIIy4ailHBIX BEJIMYUH.

11. Maremarnieckoe OXuJaHue CllydaliHOW BennumHbI (MHTErpai Jlebera mo BEpOsSTHOCT-HON Mepe):
OTIpeJleNIeHUe JJIsl MPOCTHIX, HEOTPULATEIbHBIX W MPOM3BOJBHBIX CIy4dailHbIX BennduH. [IpoBepka
KOPPEKTHOCTH OIpe/IeICHUH.

12. OcHOBHbBIE CBOMCTBAa MaTEMaTH4YeCKOro OXUAaHHSA. Teopema O MaTeMaTHYecKOM OXHIAHUU
MPOU3BEACHUS HE3aBUCHMBIX CIIy4alHBIX BEJTUYMH.

13. JIucnepcust, koBapuanus u ux coictBa. HepasenctBo Ko - bynskosckoro. Jlucrnepcusi cyMMBl
HE3aBUCUMBIX CIIy4YalHBIX BEJIMYMH. MaTpulla KOBapHaluil ClydaifHOr0 BEKTOpa, €€ HeOTpuLaTeIbHas
OIIPEJIEIEHHOCTb.

14. HepaBenctBo MapkoBa, HepaBenctBo UeObimieBa. 3akon Oomnbinmux uucenl B ¢opme YUeObimena.
HepasenctBo MeHceHa.

15. Buasl cXOoAMMOCTH CIIy4alHBIX BEIMYHMH, MX B3auMocBaA3u. Kpurepumit Komm cxomumoctn c
BEpPOATHOCTHIO 1.

16. HepaBenctBo KommoropoBa. Teopema O CXOIMMOCTH IOYTH HABEPHOTO psfa W3 CIyYailHBIX
BEJIMYUH.

17. YcuiieHHBIH 3aKOH OONBIIMX YHMCEN JUIsl HE3aBHUCHMBIX CIIyYalHBIX BEJIUYMH C OrpaHHYEHHBIMHU
JHUCTIEPCUSMU.

18. TlpenenbHbI mepexon Tox 3HakoM WHTerpana Jlebera. Teopema 0o MOHOTOHHOW CXOJMMOCTH,
nemma Dary, Teopema Jlebera 0 MaxoprpOBaHHON CXOIUMOCTH.

19. Jlemma bopens Kanremnmu. YcwieHHBIA 3aKOH OONBIIMX YHMCEN JUIsI HE3aBHCHMBIX OIMHAKOBO
pacnpeeneHHbIX ClyyailHbIX BEIMYMH C OIPaHUUYEHHBIM MaTeMaTHu4eCKUM OKUAAHUEM.

20. dopmyna mepecuera MareMaTH4YeCKUX OkuAaHuil. Teopema o 3aMeHe MEepeMEHHBIX B MHTETpale
JleGera.

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

22. Cnabasi cXOAMMOCTb M CXOIUMOCTH B OCHOBHOM BEpOSTHOCTHBIX Mep. Teopema Anekcanimposa
(6/m). Teopema 00 DSKBHUBAJICHTHOCTH CXOJUMOCTH [0 PACIPEACICHUIO CIyYalHBIX BEJIWYUH H
CXOAMMOCTH (DYHKIMI pacipeesieHus BO BCEX TOUKaX HEMPEPBIBHOCTU HMPEAETbHON (PYHKIIUH.

23. Cxema ucnblTaHnii bepHynnmum u noiaumHomuanbHast cxema. IIpenenbHble TEOpeMbl Ui CXEMBI
Bepnymu: Teopema [lyaccona u reopema Myaspa-Jlamnaca (6/1).

24. Xapakrepuctuueckue (yHKIUHM BEPOATHOCTHBIX Mep. (YHKUHMH paclpelesieHus, CIydaiHbIX
BeJIMYUH U BeKTOpoB. [Ipumeprl. OCHOBHBIE CBONCTBA XapakTEPUCTHUYECKUX (YHKIUH CIydaiHBIX
BEJIMYUH.

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

26. Teopema HeNpephIBHOCTU Jisl XapakTepucTrueckux ¢yHkiui (6/1). LlenTpanbHas 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, CilydyaiHbIX
BeJIMYUH U BeKTOpoB. [Ipumeprl. OCHOBHBIE CBOWCTBA XapaKTEPUCTHUYECKUX (YHKIUN CIydaiHBIX
BEJINYMH.

2. Teopema €OTUHCTBEHHOCTH [UIS XapaKTEPHUCTHUECKHX (PyHKIMI BepoATHOCTHBIX. HezaBucumocTts
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

buner 2:

1. Jucnepcus, xoBapuanus u ux cBoictBa. HepaBeHncTtBo Komm - ByHsikoBckoro. Jucnepcust cymMmel
HE3aBHCUMBIX CIIy4alHbIX BEIMYUH. MaTpuia KoBapualuid CIly4allHOTO BEKTOpa, €€ HEOTPULATEIIbHAS
OIIPEIENEHHOCTb.

2. HepaBencrBo MapxkoBa, HepaBeHctBo UeOnimeBa. 3akoH Oonbiiux umcend B ¢opme YeOblesa.
HepasencTtBo Mencena.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

- omeHka  «oraumuHo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE NMPUHSATHIX
peLICHU;

- oueHKa  «ommm4yHO  (8)»  BBICTABISAETCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHMH KOHKPETHBIX 3ajiad, U IPAaBUIbHOE 000CHOBAHUE MPUHSTHIX PELICHUN;

- OlLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYACHTY, €CJIM OH 3HAET Marepual, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUH 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHSATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUHU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIaJEeT OCHOBHBIMH pa3ieiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH JJsl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpaMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0yyeHHss U MOXET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

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

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



Bo Bpems npoBeieHUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



