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Course description

Kypc «Teopust BeposATHOCTEH» SIBJISETCS IEPBBIM B PAAY BEPOSITHOCTHO-3KOHOMETPUYECKUX
KypcoB BepositHocTs — CTaTuCcTHKa — DKOHOMETPHUKA.
OcHoBHBIE LIENH Kypca
®  W3JI0KUTb OCHOBBI TEOPUU BEPOATHOCTEM;
e chopMHUpOBaTh TEOPETUUECKHE OCHOBBI JIUISl U3YUEHHUS] MATEMAaTUYECKOW CTAaTUCTUKU U
SKOHOMETPUKU;
® [I03HAKOMUTBCS C MPUHIUIIAMU BEPOSATHOCTHO-CTATUCTUUYECKOIO MOJEIUPOBAHMSL.

Kypc cocTout u3 nsatv OCHOBHBIX 4acTei:

OcHoBBbI Teopust BeposTHocTel. [Ipocrelilne BepOSITHOCTHBIE CXEMBI.

Crny4daiiHble BETUYUHBI U CIIy4alHbIE BEKTOPBI.

[IpousBonsnne GpyHkinu. MHOrOMEpHOE HOPMAIIbHOE pacrpeesieHuE.

[IpenenbHble TEOpeMbl: 3aKOH OOJIBIIMX 4YMCEN, LEHTpajbHas MpefeibHas Teopema.
AcuMnroTnueckas HOPMAJIbHOCTD.

5. OCHOBBI TEOPHUH CIIYHAHBIX TTPOIIECCOB.

PO E

Course requirements, grading, and attendance policies

[Ipeamonaraercsi, 4TO CTYACHTHI 3HAIOT MAaTEeMaTHUSCKHH aHAIU3 U JIMHEWHYI anreOpy B oObeme
CTaH/IapPTHBIX YHUBEPCUTETCKUX KYPCOB.

Kypc cocrout u3 uerbipHaauaru yexiuidi (28 wacoB) m cemu cemuHapoB (14 waco). CrynmeHTHI
JOJDKHBI BBINIOJHUTH IIECTh €XKCHEACNbHBIX JOMalIHUX 3aaaHuid. Kaxnmas momammHss pabora
ouieHuBaercs o 100-6annpHOM cucteme. OOIIas olleHKa 3a JOMalIHHE padoThl €CTh CyMMa OLIEHOK 3a
KaXIyl0 paboTy, JejeHHas Ha miecTh. 110 OKOHYaHWMHU Kypca MPOBOJMTCS MUCHMEHHBIH JK3aMEH,
ouenuBaembiii mo 100-6aspHON cucTeMe. Ha sk3aMeHe pa3pemieHo IMOJIb30BAaThCS 3allUCSIMU Ha
oHOM JucTe Oymaru gopmara A4. Onenka 3a kypce (o 100-6a/1/1bHOM CUCTEME) CKITaIbIBACTCS U3
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80% omenkwu 3a 3x3ameH u 20% OIeHKH 3a ToManTHue paboThl. JTa OLlEHKA MEPEBOAUTCS B OLIEHKY
10 NATUOAMIBbHOM cucTeMe. EC/IM oleHKa 3a 3K3aMeH MeHblIe 25 6a/1/710B, TO He3aBUCUMO OT
OCTaJIbHBIX OLIEHOK CTYAEHT MoJly4aeT 3a KypC HeyOBJIETBOPUTE/IbHYIO OLL€HKY.
[lepesk3aMeHOBKa UMeET TOT Ke popMaT, YTO U OCHOBHOM 3K3aMEH.

Course contents
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|. OcHoBbI Teopuu BeposiTHocTel. IIpocTeiinine BepoATHOCTHBIE CXeMbl (3 JIeKIHH)

DKCIEpUMEHT CO CIy4allHbIM UCXOIOM.

BepositHocTHOE mpocTpancTBO. Citydaiiibie cOObITHS. [[eHCTBUS ¢ COOBITHIMH.

Koneunble BeposTHOCTHBIE MpocTpaHcTBa. Kilaccuueckass BEpOSITHOCTh.  DJIEMEHTHI
KOMOWHATOPHKHU.

I'eomeTpuyeckast BEpOSATHOCTbD.

O01ee BeposSTHOCTHOE MPOCTpaHcTBO. CUrMa-anredpa CIryqaifHbIX COOBITHI.

BepositHocTh, ee cBoiictBa. [IpomomxeHne BepOATHOCTH C aireOpbl coObITHII Ha
MOPOXKJICHHYIO €10 CUrMa-aJreopy.

VYcnoBHas BeposiTHOCTh. Popmyiia moaHou BepositHocTu. Dopmyiia balieca.

HesaBucumeblie COOBITHS.

Il. Cny4yajiinble BeJIJMYMHBI U CJIy4YaiiHbIe BeKTOPHI (5 JeKumii)

CnyuailHass Benu4MHA, €€ pacnpeneseHue. JUCKpeTHble U HENPEpBIBHBIE CllydaiiHbIe
BEJINYUHBI.

YucaoBble XapaKTEPUCTUKHU CITyYaiHbIX BEJIMYMH (CpeHee 3HaUeHue, JUCIepCchs, MeIuaHa u
T.IL.).

IIprMmephl JIUCKPETHBIX U HENPEPBIBHBIX CIIyYalHBIX BEJIMUUH.

CrnyuaiiHble BEKTOPbI UX pacpe/IeIICHUS.

HezaBucumele ciyyaiiasle BennunHbl. KoBapuanus, k03 QUIHEHT KOppesuu.

YcnoBHOE pacnipeiesieHue.

I1l. TIpousBoasimas pynknusi. MHOroMepHOe HOpMaJIbHOE pacnpeneieHue (2 JeKuun)

Onpenenenue npou3BosmIeil GyHKIMU ClTydaitHON BETMYHUHBI M CIy4aifHOTO BEKTOpA.
CaoiicTBa MPOU3BOIAMINX (PYHKIIHI.

MHoroMmepHoe HopMaIbHOE pacipeaenenue. Ero cBorcTaa.

Pacnpenenenus, cBsi3aHHbIE C HOPMAJIBHBIM pacnpesieieHneM (Xu-kBaapar, CThIOeHTa,
®umepa). Jlemma Oumepa.

IV. lIpenenbHblie TeopeMbl (2 JeKIUH)

Buapl cxoauMocTeit mociie10BaTeIbHOCTEN CITydYailHbIX BEJIMYMH: IOYTH HABEPHOE, B CPEIIHEM,
10 BEPOATHOCTH, MO PACIPEICIICHUIO.

CBs13b CXOAMMOCTH MPOU3BOIALINX QYHKIMI U CXOAUMOCTH pacIpeeIeHUN.

Hepasencto UeOsbieBa. 3akoH OONIBIITUX YHCET.

IlenTpanpHass mpenenbHas Teopema. HopmanbHoe npuOMIKeHHEe OWHOMHAIBHOTO U
IIyaCCOHOBCKOI'O paclpeIcIICHUHN.

ACUMIITOTHYECKAsE HOPMAIIBHOCTb.

V. OCHOBBI TEOPHH CJOYYANHBIX MPOLECCOB (2 JIEKIUN)

Caiyuaitnsiii nponecc. KoHeuHOMEpHBIE pacpeesIeHNs CIIy4ailHOT O IIpoLecca.
CranuoHapHbI€ IPOLECCHI.
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3. OIHOpOIHBIE MAPKOBCKHUE LIETIH.

Description of course methodology
TeopeTuyeckui MaTepuaJl, U3jiaraeMbli Ha JIEKIUAX, COMPOBOXKAAETCS MHOTOYHCJIEHHBIMU
npuMepamu. Ha ceMruHapax, B OCHOBHOM, peIIATCs 33/[a4y [0 TeEMaM TeKYLIUX JEKIUH.

Bbi6opoyHble 33/1a4u CEMUHApOB
3agayva 1. [lyctb X — ciydyaliHas BeJIMYMHA, UMEKasl HENPEPbIBHYI0 CTPOro BO3PAaCTA Y0
dyHkuuio pacnpegenenus F (x) . Haligute pacnpesenenue ciay4yaldHod BesudrHbl F (X)) .

3agaya 2. [lycTb X; , X , — HE3aBUCHMBbI€E Cy4yalHble BEJIMYUHbI, UMEIOLMe FeOMETPHUUECKOE
pacnpegenenue: P(X; =k)= qki‘l p,ik=12..,p+qi=1i=12.
(a) JokaxkuTe, 4yTO caydyarHasi BeJMuMHa Y = min( X;, X ;) TakKe UMeeT reoMeTpUu4yecKoe

pacrnpeesieHue.
(6) Harimure E(Y) .

3agayva 3. HaviTu cpefiHee U AYCIIEPCHUIO IOKA3aTeJbHOU CIYYalHOU BEJIMYMHBI.

Sample tasks for course evaluation

Bbi60opoyHbIe 3a/1a4M JOMAIIHUX paboT.
3agaya 1. [I[pubop cocToUT U3 ABYX 6J10KOB. BpeMsi 6e30TKa3HOM pabOThl KaXK/10r0 6J10Ka

1
=", A=",1puYeM OTKa3 KaXKJ0ro
UMeeT N0Ka3aTesIbHOE paclpe/iesieHue ¢ IapaMeTpaMu A, E > g

6/10Ka IPOUCXOAUT HE3aBUCUMO OT Apyroro. [[pubop BbIXOAUT U3 CTPOS, €CJIU XOTS Obl OJUH
6JI0K BBIXOUT U3 CTPOsi. YeMy paBHO cpe/iHee BpeMsi 6€30TKa3HOUM paboThl mpubopa?

3agayva 2. Ha otpeske [0, 1] ocu Ox cayyailHbIM 06pa30oM BblOUpaeTCcs TOYKa (BCE MPOUCXOAUT
Ha KOOpAMHATHOM mockocTH). [lycTb X — paccTosiHUE OT 3TOM ToukH Jio ToukH (0, 1). Haligute
IJIOTHOCTB pacnpejie/ieHus CIy4alhHON BeJIMYMHBI X.

3agaua 3. [lyctp Xi, X 2— He3aBUCUMbIE IYaCCOHOBCKHE CJy4alHble BeJTUYUHBI C
mapaMeTpaMu A, A,COOTBETCTBEHHO.

a) Haiitu ycioBHoe pacnipegenenue p, (k) =Pr(X;=k | Xy+X,=n),k=0,1,...,n.
6) Haiitu E( X1| X1+ Xo=n).

Bbr160poyHble 9K3aMeHal[MOHHbIe 33/1a4H.
3agaual 10 oukoB

Crnoco6HOCTb pabOTHMKA NPeATIPUATHSA ONMCbIBAeTCs CIydaiiHOM BeJIM4uHOi O , KoTopas
MOeT NPUHUMAaTh 3HadeHUs 0 UK 1 ¢ paBHBIMU BepOSTHOCTAMM. [Ipor3BOJUTENBHOCTD
paboTHHKa B Te4yeHHe iHsA t=1,2 ecTb y,= 0 + ¢, rae &, t = 1, 2 - IpoU3BO/ICTBEHHBIE IOKH.
IIpeanosiaraercs, 9To &,,€, — He3aBMCUMBbIE ClydaliHble BeJIMYMHBI, He 3aBUCAIIMe OT O 1
npuHUMaloIe 3Ha4eHus 0 ¥ 1 ¢ BepOATHOCTAMU ( M P, COOTBETCTBEHHO, P + = 1.
Ha6sr0a10TCA BeIMIMHEI Y1, Yo . HalijuTe anocTepropHoe pacnpeze/ieHre cnocobHoctu 0 asa

BCeX BO3MOXKHbIX 3HAaYeHU N HAOJIIOZeHUH Y1, Y>.
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3agaya 2

Mycts Ai=[E: M4 A2=[E.M.]) As= [E;.Ms] - He3aBUcHMBIe [ByMepHbIE CTaHAAPTHbIE
HOpMaJibHble BEKTOPbI, pacCMaTpHUBaeMble KaK TOYKH Ha JIByMEPHOM MJIOCKOCTH.

(a) HarinuTe pacnpenenenve AiuHbl Meguanbl AjM; TpeyrosibHuka AjAyAs.

(6) HaitauTe cpeHee 3HaUYE€HUE 3TOU JJIUHBI.

3agava 3
1

UuTerpan ; Zlex dx BbIUHCAeTCca MeToAoM MoHTe-KapJio, T.e. pasbIrpblBaeTcs n
He3aBHCUMBIX CJIy4YalHbIX BEJIMUUH Xi,..., Xn, PABHOMEPHO paciipeie/ieHHbIX Ha oTpeske [0,1], u

1 n
MHTerpaJl | OjeHUBaeTCs BeJIMYUHOM Jy, z ey . HalizyTe 4Mcs0 n Tak, YTOOkI C
=N

BEPOSITHOCTHIO, He MeHblIel 0.95, BennunHa J oT/indaiack 6b1 OT J He 6oJiee, yeM Ha € = 0.02 .

Course materials

Required textbooks and materials
1. Sh. Ross. A First Course in Probability, Pearson, Prentice Hall, 2009
2. THepenko B.B. (1988). Kypc Teopuu BeposiTHOCTel, MockBa: «Hayka».

Additional materials
1. A H.lllupsieB. BeposiTHOCTH, MIJHMO, 2011
2. Yuctsxos B.I1. (2000) Kypc Teopuu BepostHOCTEH (5-¢ nznanue). M., «Arapy.

Academic integrity policy

Cheating, plagiarism, and any other violations of academic ethics at NES are not tolerated.
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