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1. HEJHA OCBOEHMS JUCIUILINHBI

Lenb ocBoenns jucrmmminbl «Teopus ciyuaiubix IIPOLIECCOBY) — Hay4HOE IIPEICTABIECHHUE O
CIy4alHBIX IpOIeccax, a TAKXKe O METOJ[axX HX HCCJICIOBAHHS, 3HAKOMCTBO C OCHOBHBIMH MOJICIISIMH 1
METOJaMH MOJIETHPOBAHHS CTOXACTHYECKHX CHCTEM.

3amauu:

® YCBOHTH METO/IbI CIIyYaiHBIX IIPOLECCOB;
® pa300paThCs B 0COGEHHOCTSX CTOXaCTHYECKOTO aHAN3a,
¢ HAayuHTECS COACPXKATENHLHO HHTEPIPETUPOBATE (HOPMABHBIE PE3YIIbTATEL

2 MECTO JUCHMILIMHBI B CTPYKTYPE OIIOII BO

Hucnummna «Teopust cirydaiiHbIX IPOIIECCOBY OTHOCHTCS K 6a30BOM YaCTH OIIOII mojiroroBxH
Gakanaspos 1o Hanpasiernro 02.03.01 «MaremaTuxa u KOMITBFOTEPHEIE HAYKE.

IIpepexBU3NTEl JWMCHMININHG: nuHEHHAs anre6pa, MaTeMaTHUeCKHil aHaIU3, (DYHKIIHOHAIBHEIA
aHANN3, TCOPHS BEPOATHOCTCH U MaTeMaTHYECKas CTATHCTHKE, TH((epeHHaNbHbIe YPaBHEHHS, YPaBHEHHU
B YaCTHBIX TIPOM3BOIHBIX.

3. IVIAHUPYEMBIE PE3VJIbTATHI O YYEHUS 110 AUCTUITIAHE

Ilnamupyemble  pesymabraTsl OOyYeHHMsl 0O JIMCIMIUIAHE, COOTHECCHHBIE LJIAHUPYEMBIMHU
pesysibrataMu ocBoeHuss OITOIT

Vionous [Inanvpyemele pesyssraTsl 06yUeHHs MO
o JUCLIMIUTHHE, XapaKTePU3YIOLHE 3TAIIb
Kon ¢popmupyeMbix KoMIeTeH1umit OCBOEHUSI .
T — (opMHpOBaHHsT KOMIETEHIHI (10Ka3aTel ik
OCBOEHHS KOMIIETSHITHH)
OIIK-1. CriocobeH KOHCYIETHPOBATE H Yacruunoe 3HATHL TEOPUIO CITy4aiiHbIX [POLIECCOB.
MCIIONL30BATh (DYHIAMEHTAIILHEBIE 3HAHHS B ¥YMerb | HCHONB30BaTH — MAaTEMATHYECKHE
00nacTH MaTeMaTHYECKOTO aHaIu3a, HHCTPYMEHTAJILHEIE cpezcTBa IUTsT
KOMILIEKCHOIO H (hYHKLIMOHAILHOIO aHATH3a 00paboTkH, aHamM3a W CHCTeMATH3ALUM
anreOpbl, aHATTHTHIECKOH reOMETPHUH, MH(OPMALIMH 110 TEME HCCIIeI0BAHMS.
AuQdepeHLHaTBHOI TeOMETPUH U TOTIOJIOTHH, Buragers Meromamu Teopud  cyuaiinbix
AuGdepeHIHANTLHBIX YPABHEHUH, THCKPETHOR MPOLECCOB M, KPOME TOr0, HAYUYHTLCH
MaTEMaTHKH W MaTEMAaTHYCCKON JIOTMKH, co;xepxcarenbﬂo MHTEPIPETHPOBATH
TCOPHH BEPOATHOCTEH, MATEMATHUECCKON (hopmanbHble pe3yabTaThl.
CTATHCTHKH M C1y4alHBIX [POLECCOB,
YUCJICHHBIX METOJ 0B, TEOPETHUCCKOMH
MEXaHMKH B IPOeCcCHOHATBHOMN NeATeNbHOCTH
IK-1. CniocobeH neMOoHCTpUpoBaTh 6a30Bbie HacTtiuHoe 3HATEH TEOPHIO CITy4aifHbIX NPOLECCOB.
3HAaHHUs MATEMATHYECKHX M €CTECTBEHHBIX HAyK, , YMmern MPUMEHSTD MaTeMaTHYecKue
OCHOB IPOrPAMMHPOBAHHS H METOJIbl U HHCTPYMEHTAIbHBIC CPECTBA ISl
HUH(DOPMALIHOHHBIX TEXHOJIOTHii HCCJIEIOBAHUS 00BeKToB
NPO(ECCHOHANIBHON JIESATENBHOCTH; CTPOHTD
MaTeMaTHYCCKHE MOJIEJTH 00BeKTOR
npodecCHOHANLHOI JesTeNbHOCTH;
UCITOIb30BaTh MaTeMaTHYeCKHe
HHCTPYMEHTAJIEHBIE cpencTsa JUTst
00paboTKK, aHaIM3a W CHCTEMATH3ALMM
HH(OPMALIMH 110 TeMe HCCIIeI0BaHHS.,
Baajgern  MeTojamMM  CTaTMCTMHYECKOTO
aHaJuza, ]




4, OBBEM U CTPYKTYPA I[I/ICHHTTI/IHBI
TpymoeMKkoCTh AUCIMINIMHEI COCTABISET 5 3a4eTHRIX equHu, 180 yacos.
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1 |OcHOBHBIE [IOHATHS TEOPUH MEPLI U 0
TEOPHH BEPOATHOCTEIH. 2 L2 G 4 8 A(0%)
2 |O0630p OCHOBHBIX METOMOB TEOPUH
CiyyalHBIX IPOLIECCOB W BAKHEHIIUX | 5 3 2 2 6 2(50%)
KJIACCOB CJIy4aiHBIX [IPOLIECCOB.
3 |OnpeaeneHue cTalMOHAPHBIX "
nporueccos. [Ipumepsl. 3 4 4 2 6 250
C i -
4 OXpaHsIoLIHe Mepy npeoOpazoBaHus 5 5.6 4 " 6 4(50%) Pe#itaur
1 X CBOHCTBA. KOHTPOJIb 1
5 |9proamueckue TeopeMbl As
CTAlMOHAPHBIX B Y3KOM CMBICTIE 5 ) 2 2 6 2(50%)
TNOCJIE0BATENbHOCTEH U IPOLECCOB.
6 [Maprunran, cyOMapTHHIaN | 5 8 5 2 6 2(50%)
cynepmaptuHraj. ITpumepsl.
7 [Pasnoxenue Jly6a mis i
CYOMapTHHIaJIOB, > o 2 7 8 2H30%)
8  |ITocTpoeHHE CTOXACTHUECKOTO 5 10 5 9 6 2(50%)
uHTerpana HMro.
9  |I[ToHsaTHe CTOXaCTHYECKHX 5 1 2 5 6 2(50%) PeiiTinr-
nuddepeHIMaNIbHEIX YPaBHEHHIH, KOHTPOJB 2
10 |Onpenenenus MapKOBCKHX 5 12 5 5 6 2(50%)
NPOLIECCOB.
11 |Mopnemn ucnbITaHKi, CBA3aHHbIX B 5 | 13-14 4 4 8 4(50%)
nens Mapkosa.
12 |Onnoponusle nenu Mapkosa. 5 | 15-16 4 4 5 4(50%)
13 KnaccuunKflunﬂ COCTOAHHIH 5 1 17-18 4 4 8 4(50%) Peiitunr- 7
MapKOBCKOH IIMH. KOHTpOJIB 3
Bceero 3a 5 cemectp 36 36 81 36 (50%) | Dxszamen (27)
Hroro no nucuuminge 36 36 81 36 (50%) | Oxsamen (27)
Couepmalme JECKIHOHHBLIX 3AHSTHH 110 JHCHHMIIIHHE
Tema 1. OcHOBHBIC OHSTHS TEOPUH MEPHI H TEOPHH BEPOSTHOCTEH, ONpeenenne ciry4aifHoro
HpOlIGCC&, KOHCYHOMEPHEIE PACIIpCOCIICHH S, IIOCTPOCHHE IIpouecca ¢ 3aJaHHBIM pacipeneiIieHueM, TeopeMa
Konmoroposa.
Tema 2. IIpumeps! ciydaiiHbIX TPOLECCOB: BHHEPOBCKHIT IIPOLIECC, ITyaCCOHOBCKMIT TIPOLECC | T.1I..
O0630p OCHOBHBIX METO/I0B TEOPHH CIIyHJalHEIX [POIECCOB M BAKHEHIINX KIACCOB CIIyIailHbIX IIPOLIECCOB.
Tema 3. Onpe,ueneHHe CTallHOHAPHELIX B Y3KOM CMBICIIC U CTallHOHAPHBIX B IIHPOKOM CMBICIIE
CILy4aiHBIX IPOLECCOB M CIIyYaiHBIX mocnenosarensHocTeit. [IpumMepsr.

Tema 4. Coxpansionme wMepy mnpeo0pasoBanuMs M HX CBOHCTBA.
"BO3BpATHOCTH". DProIMIHOCTE M IEpPeMeIIuBaHue. Jprofuueckas reopemMa bupkroda-Xununna.

CTallMOHApHBIX B Y3KOM CMBICJIE OCIE0BATENbHOCTEH 1 IIPOIECCCOB.

Tema 6. Onpezenenus CiyYadHBIX NMPOIECCOB M IMOCICAOBATENBHOCTEH, 06Pa3yIOMKUX MapTHHIA,
cyOMapTuHran u cymepmapruarai. IlpuMepsl. HamomuHaHue CBOMCTB YCIOBHEIX MATEMATHUECKHX

OKHTaHHH.

J‘

Tema 5. Cpszb coxpaHsIOmero Mepy IpeoOpa’oBaHMsi W CTAlHOHAPHOM IIOCIIEIOBATCILHOCTH.
IoHsiTHe 3ProAMYECcKol CTalMOHAPHOM TOCIe[0BATENEHOCTH. DOPMYIHPOBKH 3ProHICCKIX TEOpeM A

Teopema Ilyamxape o




Tema 7. CBoiicTBa MAPTHHIATIOB H MOIyMAPTHHIATOB C JIMCKPETHBIM BPEMEHEM. IIpumep u3 Teopun

urp. Pasnoxxenne [ly6a mis cyOmapTaHTaNOB.

Tema 8. MapTusransl ¢ HeMPePHIBHEIM BPEMEHEM Ha TIPAMEPE BHHEPOBCKOIO npouecca. [loctpoenne
CTOXACTUICCKOTO HHTErpala 10 BHHEPOBCKOMY IPOLECCY OT CIIYYaiHbIX (GyHKIMI

Tema 9. Ilonstue croxacThueckux muQQepeHIMaTLHBIX YPaBHCHHIA. HMuddysuonnsie mporeccsl,
3a/1aBacMbIe CTOXACTHICCKUMH YPABHEHHAMH. VIX CBS3H ¢ ypaBHEHMSMH B YaCTHBIX TPOM3BOAHBIX.

Tema 10. Onpepenenns: MApkOBCKHX IPONECCOB, MAPKOBCKHX IIOCIIENOBATEIBHOCTEH | MapKOBCKHX

nenei. Pasneie popMbr MapKoBekoro cBoiictsa. Ipumepel.

Tema 11. Monens ucnbiTanuii, cBs3aHHBIX B Herb Mapkoea. IIpumepsl U3 TEOpHMHM MAaccoBOro
o0CIy)KHBaHUS M TEOPHH BETBSIIMXCS IpomeccoB ("ouepens”, "Gecr peboiiHoe obecneuenue”, 3amaua

"podienus 1 ruGenm" u T.11.)

Tema 12. OmHopomuble nenu Mapkosa, ypasuenne KommMoroposa - Usnmena. Dproauyeckas

Teopema.

Tema 13. Kimaccuduxanus cocTosHui MapKOBCKO#T IIETH 110 CBOKCTRBAM IIEPEXOJHBIX BEPOSTHOCTEN U

10 aCMMITOTHYECKHM CBOWCTBAM IEPEXOJHBIX BeposTHocTel. Cymec
HapHBIX pacnpe/esieHuii. [IpumMephl, HITIOCTPHPYIOMIHE BBE/ICHHBIE TIOHST

BOBaHHUC IIPEACIILHEIX W CTaIMO-

THS | IIOJYYEHHBIC Pe3yJIbTarkl.

Conepmamle NPAKTHYCCKUX 3aHATHH 110 JAHCIHIIHHE

Tema 1. OcHOBHBIE IOHATHS TEOPHH MEDPHI M TEOPHH BEPOSTHOCTEH
IPOIECCa, KOHEYHOMEPHBIE PACIPE/IEIEHHS, IOCTPOSHHE IIPOIIECca ¢ 3a/1a
Konmoroposa. Pemenue 3amau.

Tema 2. Ilpumeps! cityvaiinpIx mporeccos: BHHEPOBCKHH IpoIrece
O0630p OCHOBHBIX METONOB TCOPHUH CIYYAMHBIX MPOLECCOB M BAYKHEHIITI
Pemenne 3amay.

Tema 3. Onpenenenre CTalMOHAPHLIX B Y3KOM CMBICIIE M CTAIHOHA
CIly4alHBIX IPOLIECCOB M CIly4alHEIX mocienoBarenbHocTeit. [Ipumepsr. P

Tema 4. Coxpamsiompe wMepy NpeoGpazoBaHusi M HMX CBC
"BO3BPATHOCTH". DProIMUHOCTh H IEPEMENIMBAHHE, DProHuecKas TEOpPE
3aj1a4.

Tema 5. Cesase coXpaHSIONEro Mepy NpeoGpazoBaHust W CT
Iomstie sproauyeckolt craruoHapHoil nocienoparensaocTd. PopMytu
CTalMOHAPHBIX B Y3KOM CMBICIIE IIOCIIEI0BATENILHOCTEH H IpoIieccoB. Pern

Tema 6. Onpenenenus ciyyaidHpx IPOIECCOB H IMOCICIOBATENbE
cyOMapThHran u cymepMmapruaran. Ilpumepsl. HamoMuHaHme CBOiAC
OXKHMJaHuH. Pemenue 3a1ad.

Tema 7. CoiicTBa MapTHHIaIOB H TOJIyMAPTHHTAIOB C AHCKPETHE
urp. Pasnoxenue Jly6a just cyOmaprunranos. Pemenue 3aay.

Tema 8. MapTuHrasbl ¢ HETPEPBIBHBIM BPEMEHEM HA IPUMEPE BHH
CTOXaCTHIECKOr0 HHTErpaia IIOBHHEPOBCKOMY IPOIECCY OT CIydJaiiHbIX ()

Tema 9. IlousTHe croxacTuueckHX IU(p(epeHNHANBLHEIX YpaBHe)

3a/1aBacMbIC CTOXAaCTHYCCKHMH YpPaBHEHUSAMHU, Hx cBa3p ¢ YpPaBHCHH

Peinenue 3amau.
Tema 10. Onpenenenust MapKOBCKHX IIPOLIECCOB, MapKOBCKHX IIOC

.

Onpenenenue cayuaiinoro

IHHBIM PaCIIpCICIICHUEM, TeopemMa

» IYACCOHOBCKHM IPOMECC U T.JI..

X KJIACCOB CIIy4aHHBIX MIPOIECCOB.

PHBIX B IIHPOKOM CMBICIIE

CIICHHEC 3a1a4.

oiicrBa. Teopema Ilyamkape o
Ma bupkroda-Xunuwnna. Pemenue

a.H[I/IOHapHOIL"I IIOCIIE/I0BATENEHOCTH.
POBKH 3PrOJHMYECKHX TEOPEM ISt

[EHHE 3a]1a4.

10CTEH, 0Opa3ylommx MapTHHIAIL,

°TB YCIOBHBIX MaTeMAaTHYECKHX
M BpemeHeM. lIpumep u3 teopuu
>poBCcKoro nponecca. Ilocrpoenne
yHKUHH. Pemnenne 3amnaq.

Huif. Jlnddysuonusie nporeccs,

[IMH B YaCTHBIX IIPOH3BOJIHBIX.

JIeJOBATENLHOCTEH H MapKOBCKHX

nenei. Pasusie popmbl MapkoBckoro coifcTsa. Ilpumepsr. Penrenie 3aa
Tema 11. Monens wucnbITaHuii, CBS3aHHBIX B Uemb Mapkosa. |

00CIIy)KMBAHHUS M TEOPUH BETBSIIHUXCS IponeccoB ("ouepens", "Gecre
"poxaenus u rubesn" u T.11.). Pemenue 3anau.

Tema 12. Opmmopomunie nemm Mapxosa, ypashenume Kommorop

Teopema. Perenue 3amay.
Tema 13. Knaccudukanus cocTossHEA MapKOBCKOH LIEIH 110 CBOMCT

II0 aCHMIITOTHYECKHM CBOMCTBaM [IEPEXOTHBIX BBpOHTHOCTCfI.

pesynbTarhl. Pemenue 3agaq.

C
CTAIIHOHAPHLIX pacnpenencHuil. IlpuMepsl, wunocTpupyromue BBele

1.
IpuMepsl U3 TEOpHH MaccoBOTO
peboitHoe obecmeuenue", 3amaua

oBa - Ysnmena. Dproamyeckas
BaM IIEPEXOIHBIX BEPOSTHOCTEH 1

YICCTBOBAHUE IIPEHCIBLHBIX H
HHBIC TIIOHATHSA H IIOJYYCHHEIC




S. OBPA3OBATEJILHBIE TEXHOJIOI'MA

B npenomasanuy pucnumins «Teopust caydaiiubix IPOLIECCOB» HCIIOJIB3YIOTCA Pa3HOOOpasHbIE

00pa3oBaTenbHBIC TEXHONOTHH KAK TPAIMIMOHHBIC, TAK U C IPUMEHEHHEM AKTHBHBIX W HHTEPAKTHBHBIX
METOJ0B 00YUEeHHSI.

AKXTUBHBIE ¥ HHTEPAKTHBHbIC METOBI 00y YEHHUS:
® HHTEPAKTHBHBIE JICKIHH (II0 BCEM TeMaMm).

6. OUEHOYHBIE CPEJACTBA JIJISI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH,
MPOMEZKYTOYHO ATTECTAIIMH ITO HTOI'AM OCBOEHUS JUCIUILINHD] 1
YYEBHO-METOJAMYECKOE OBECIEYEHUE CAMOCTOSITEJLHOM PABOTEI
CTYJIEHTOB

Texymmii koHTpoJIL YeneBaeMocTH
Peiirunr-xonrpoun Nel
Bapwuanr 1

L. Ilycrs  ciydaiinbiii mpomecc 3amas Ha  BEpOSTHOCTHOM IPOCTPAHCTBE (Q,F ,P), e
(2= {— 1,1}, F — o -anrebpa Bcex mnommmoxkects Q, P —Mepa, NPUIHCBHIBAIONIAS MHOMKECTBAM
{— 1}, {1} OJIMHAKOBBIE BEPOSTHOCTH 1/ 2. Ilycts l‘E[O,l] M cinydaiinbii nporece &, (a)): tw Haiita Bce
peau3anuy (TpaeKTOPHH) IPOLecca.

2. Ilycte n~ N (0,1), ¢ € R. Haiitu Bce KOHEUHOMEPHEIE pacIipe/ieNieHHs Ipoliecca E=n+2t.

3. Onucarb ¢ — anre6py HOIMHOXKECTB OTpe3Ka [0,1], moposxennyI0 MHOKECTBAMHU [O,%], [% J].

W pyHKIHH, H3MEPHMBIE OTHOCHTEIFHO HEE.
Peiirunr-xonrponan Ne2
Bapmanr 1
1. Iycrs w, , 0<¢<1, - ycIOBHBIA BHHEPOBCKH Iporece, T.e, w, = w, — Iw,, HAHTH €TO
KOPpENIHOHHYIO QyHKimio. Uepes w, 0603HaYeH BUHEPORCKHIA IIPOLIEC ‘.

2. Tlposepute, uro ecmu mporece &, fe€T C R - mpouece ¢ He3aBHCHMBIME IPHPAICHUASIME

bl

2
M |§,| < 0, TO OH TAKXKE ABJIAETCS U NPOLECCOM C HEKOPPETHPOBAHHBIMY I1PHPAIICHHSMH.

3. Jloxasatb, uro Dw,, (20 sBuserca (yHKipeld, He yOblBarome# 1o f. W, — BHHEPOBCKHIi
porecc.

Peiitunr-kourpoas Ne3

BapuanT 1
1. Hapucosars rpad i ykasars cymmecTBeHHbIE H HECYIIECTBEHHBIE COCTOSHIS nenu Mapkosa ¢
A A
A0 K K0
MaTpuIel BeposTHOCTel nepexomasaomuamar | % 0 0 0 )|,
0 0 0 ¥ Uk
00 0 1 0

2. PaceMoTpeTs BOIIPOC O CTAMOHAPHBIX, HPEEIbHEIX, IProUUecKHX pacupeneneHusx Jyis
MAapKOBCKOH IIEITH ¢ MaTPHIEH EPEXOIHBIX BEPOSITHOCTEH

05 0 05 0
0 0 0 1
0,25 05 025 0
0 05 05 0
3. lIpoBepuTh, 4T BAHEPOBCKHI MPOIIECC, BBIXOSIIAH U3 HYJIs, SBISCTCS MAPTHHTATIOM.




IIpoMeskyTOYHAS ATTECTALMSI 10 HTOIAM OCBOEHHS HCIMILIHHbI (3x3amen)
_ Bonpocs k sx3ameny
1. JBa onpesieneHus CIryyaiHbIX IPONEeccoB, SKBHBATIEHTHOCTD Ollpe/IeNICHHH,
2. Tlpumepst (ciydaiinoe GnyIaHue, IPONECC BOCCTAHOBIEHUS, MOJIEND Kpamepa-JlynnGepra,
BHHEPOBCKHH U [1yaCCOHOBCKHH IIPOIIECCHI).
3. Buneposckuil mporece (ompejesnenne, KOHEYHOMEPHBIE pacIpenenenus, KoppeasiuOHHAs
byuxums).
4. OcHOBHEIE KJIACCHI CIIyYaiHbIX IPOLIECCOB.
5. CranuoHapHbIe B y3KOM CMBICIIE CIIYYaiHBIE [0CIIEI0BATEHHOCTH (ompeneneHue, pEMepsI).
6. Coxpansoree Mepy oTobpaxenue. Teopema o BO3BPATHOCTH.
7. Coxpansioriee Mepy oToGpakenue. DPproJHyHoCTs 1 IIEpEMEITHBAHUE.
8. Dprojuyeckue TEOPEMBI JUISL COXPAHSIOMHX Mepy 0T06pa)£eﬂnﬁ U CIy4YalHBEIX IPOIECCOB,
CTaIlHOHAPHBIX B Y3KOM CMBEICIIE.
9. YcnoBHOe MaTeMaTHUECKOE OXKHJIaHue (OTpe/IeIeH e, KOPPEKTHOCTD OIIPEICIICHHMSL, IIPHMEPBI).
10. CgolicTBa yCIOBHOIO MaTEMAaTHYECKOTO OJKHIAHHMS.
11. TeopeMsl 0 peaeTLHOM IIEPEXOie MO/ 3HAKOM YCIIOBHOTO MATEMATHYECKOLO OXKHJIAHHS.
12. MapTuHrans 1 nogyMapTHHIAIBL ¢ TUCKPETHEIM BpEMEHeM (ompezeneHs, mpuMepsr).
13. Pasnoxenue /ly6a juis cyOMapTHHTaIOB.
14. CroxacTuyeckmii HHTErpaJl 110 BUHEPOBCKOMY IpPOIECCY OT MPOCTOH (pyHKIHH, ero cBolicTBa.
15. Croxacruyeckuil MHTErpaq IO BHHEPOBCKOMY MpPOINECCY OT (DYHKITHH, HHTETPUPYEMBIX C
KBaJpaToOM H HEIIPEPBIBHBIX 110 1.
16. Tlomarue croxacruueckoro JuddepeHnHaIBHOrO YPaBHEHHMS.
17. Omnpenenenne MapKoBCKOro mporecca. Pasnsie (opMBbI MAPKOBCKOTO CBOICTBA.
18. MapkoBcKast ienb ¢ KOHEYHBIM 9HCIOM COCTOSHHMI. MOJIENb HCHBITAHUM, CBA3AHHBIX B 1enb
MapkoBpa H IpUMep U3 TEOPUH HUIP.
19. 3ajaum u3 TEOPHUH MACCOBOrO OOCITYKUBAHKS M TEOPHH BETBALIMXCS IIPOIIECCOB.
20. Onuoponmas uens Mapkoga. Ypasuenue Konmoroposa-Yenmena.
21. Ilpumep >proJuveckoil MapKOBCKOM IieIl. DOopMYIHPOBKA TCOPEMBI 00 3PrOJAHMYHOCTH M
CYIIECTBOBAHUH CTALHOHAPHOT'O PaCIIpPEEICHHUSI.
22. Knaccuukanus COCTOSHHIN OJHOPOAHON IienH MapxoBa co CYETHBIM MHOKECTBOM COCTOSIHHE
110 apU()METHIECKUM CBOHCTBAM IIEPEXOIHBIX BEPOSTHOCTEIL.
23. Knaccuukanms COCTOSHHIT OXHOPOHOM Tiem: MapKkoBa CO CHeTHBIM MHOKECTBOM COCTOSIHHIA,
110 ACHMIITOTHYCCKHM CBOMCTBAM NIEPEXO/IHBIX BEPOATHOCTEH.
24. TlpuMep IIPOCTOro  CIY™alHOro GIrysKIAHHSL, WUTKOCTPUPYIOIMHA  BBEICHHBIE ITOHSTHS
KITACCH(HKAaLMA COCTOSHUM | IIPEIEIBHOTO II0BEACHUS IEPEXO/HBIX BEPOSTHOCTEH.

CamocronrensHas pabora cTyJeHTOR
1. KoppensnuonHoii GyHKIHEH BUHEPOBCKOTO MPOIIECca SIBISIETCS

K, (t,5)= minlz, s] #,5>0;
K, (¢, s) = minlz, s|-ts, t,se [0.1];
K, (¢, 5)= e tseR?
2. Ilycte  cnyvaiinelid  mponecc 3amaH Ha  BEPOSTHOCTHOM  IIPOCTPAHCTBE (Q, F, P), e
L= {— 1,1}, F — o -anrebpa Bcex moamuoxects €2, P —Mepa, IPHIHCHBAOWAS MHOXKECTBAM

{— l}, {l} OJITMHAKOBBIC BEPOSITHOCTH 1/ 2. Ilycts € [0,1] U CIly4allHBIA mponece &, (a)): {w Haiitu BCe
peanu3aiiy (TpaeKTOPUH) IpoIecca.

3. BunepoBckuit pOIECe ABISETCS M TayCCOBCKAM IIPOIIECCOM, T.€. TPOLECCOM, KOHEYHOMEPHBIC
pacupeenenus KOTOporo HopMaIbHbI?

4. Tlyere w; , 0<r<1, - ycroBHBIi BuHepoBCKHil mpomecc, T.c. W’ =w, —fw,, HaliTH ero
KoppensnuonHyto Gynknuio. Yepes w, 0603HaueH BUHEPOBCKHIT poriece

5. Jlate onpeneneHue BHHEPOBCKOTO IIPOLIECCA.
6. Ilycrs 17 ~ NI (0,1), t € R. Haiit Bce KOHEUHOMEpHBIE pacIpe/ielIeHus Iporecca & =n+2t.




7. Ilycts  cnyyallHBIH IIpoOLlECC 3a/@H Ha BEPOSATHOCTHOM
()= {1,2,3}, F — o -anmreGpa Bcex mnopMuOMEcTB (), P —wmepa,
{2}, {I}, {3} omuHaKoBkie BepositHocty 1/3. Myets £ € [0,1] H CIydaifHb
TPEXMEPHBIE PaclpeeieHus IPOIecca.

8. Ilycts 77 ~U[0,1], t€R. Hailtu Bce ommOMepHBIE pacrpe

IPOCTPAHCTBE (Q,F ,P), e
IPHIACHIBAIOMAS MHOXECTBAM

1 npouecc &, (a)) = {® .Haiitu Bce

JEJICHUs mponecca &, =n+2f u

D&,

9. lokazare:  &7'(D, uDz)=§’1(D1)u§"1(D2);(Bgﬂmue nonHo20  npoobpaza  coxpansem
MeopPemuK0-MHOICECMEEHHbLE ONEPAYUI. )

10.  Kax maseiBatorcst mpomeccer &(w) u  &/(w), ecnu  onm OIIPEJCIICHBl HAa OIHOM

BEPOATHOCTHOM ITPOCTPAHCTBE (Q, F, P)n npu mobom teT Bepmo, uro F

11.  Omnmcars o —anre6py NOAMHOMKECTB OTpe3Ka [0,1]

2 1
[O,E], [5,1] . Y pyHKIIMH, H3MEpHMEIE OTHOCHTEILHO Hee.
12, Yro HA3BIBAIOT KOHEYHOMEPHBIMU PACHPEDENEHUIMY CILYYA
13. CdopmynuposaTh yCHOBHS CHMMETPHH M COIJIACOE

pacipeieJIeHHH CIly4aifHOTo mpoIecca.
14.  Ilposepurk, uto ecnu npouece &, fe€7 < R - mponece

{&(@)=] (@) }=0.

NOPOXIACHHYIO MHOXECTBaAMH

iH020 npoyecca.
AHHOCTH JUIi KOHEYHOMEPHEIX

C HC3aBHCHMBIMH IIpHpPAIIEHHIMH,

2
M |§,| <00, TO OH TAKXKE ABJISAETCS H IPOLECCOM C HEKOPPEIHPOBAHHBIM

15,

MEHSIOTCA TP CHABHIC, T.C., €CIH [1,...n €T, (fi #), u i moboro
trth,...tetheT, Bepuo F, X1 X)=F, o (X1 Xn)

Kak maspBaercsi mponecce &, tel < R, ecim ero xo

)%

L

IIpUpPaIICHHUSIMHA.

€YHOMEPHBIE pacIIpe/ieICHus He
JIEHCTBUTENBHOIO /A Takoro, uro

16.  Ilycre F, u F, - iBe 0 — anreGpsl MOMHOKECTB IPOCTPaHCTBA (). ITpoBeputs sBnsieTcs mu
o — anrebpoii Kmacc MHOXKECTB F| N F, ?
17. Bymermu Dw,, t20 dyakumei, He y6BIBarOIIEi 10 7. W, — BUHEPOBCKHII Ipoiiecc.
18.  Hapucosars rpad u ykasars cymecTBeHHbIE U HECYILIECTBEHHbIE COCTOSHUS et Mapkosa
o s 00 4%
A0 KB K0
C MaTpHLIeH BepOsATHOCTEH Nepexoma3aomuuamar [ % 0 0 0 J4
00 0 4% 4
00 0 1 0
19.  Moryr mm Bce cocTOSHHSL Ienu MapKkoBa ¢ KOHEYHBIM YHCIOM COCTOSHHH GLITH
HECYI[ECTBCHHBIMH?
20.  BuHepOBCKmMit POIIECE, BRIXOSALIMIA U3 HYJIsL, SBIACTCS MAPTHHIAJIOM, CYyOMapTHHIaJIOM HJIH
CyllepMapTHHIaIoM?
21.  Jlpa conmepHuKa COPEBHYIOTCS B GE3MMMHTHOM INOEIMHKE. IIepBEIi BHIMrpLIBacT HapTHIO C

BCPOATHOCTBIO D, BTOpOfI C BEPOATHOCTBIO — (, HI'PA 3aKaHYHBAETCS BHH
3aKaHYHBACTCs, KaK TOJBKO OIHH H3 COIIEPHHKOB 06LII‘paeT Apyroro Ha

BIO C BEPOSATHOCTBIO 1-p-q. Mary
naptuif. Haliiure BepostHocTh

BBIAIDBIINA TIEPBOTO UIrpoka, ecid N=1, N=2. (http://www.iam.khv.rv/articles/Ustinov/emath24.pdf)

22.
1.

li.  CBEpOATHOCTHIO ( MEHSIIOTCS MECTAMH BEPXHSSA H CPEITHSIS
ITycrs Xn — monoskeHue «Ty3a» Iocie n epeMemupanmii. Iloxaxure, 9to
Haiinure BepoATHOCTE TOT0, 9TO HOCIIE GONBIIOro YKCya epeMelHBaAHHI

QoH/T OIEeHOYHBIX CPCACTB IS IIPOBEOCHHA aTTECTAllHH YPOBHI C
OGY‘IaIOIlII'IXCSI IO JUCIHITIIHHE O@OpMHHGTCH OTACITBHEIM HJOKYMCHTOM.

TpH KapThbl ((TpOﬁKa)), «CEMCPKay, «TY3» IIEPEMEIITHBAIOT IBYMS cnocobaMu:
BCPXH:A KapTa ¢ BEPOATHOCTBIO P NIePeMEIacTCsl BHH3 KOJIOAbI;

APTEL
Xn o0pazyer MapKOBCKYIO I[EI1b.
«TY3» OKa)KeTCS CBEpXY.

(OPMHPOBAHHOCTH KOMIIETEHITHIA



7. YYEBHO-METOJIHUYECKOE U UH®OPMAIIMOHHOE OBECTIEYEHUE

JAUCIHUAILIMHBI
7.1. KnuroodecneyeHHoCTh
HaumeHnoBanue nuTepaTypsl: aBTOp, Ha3BaHUE, I'on KHI/IFOOBECIIE‘-IEHHOCTL
BU H3OAHUA, H3JATENLCTBO H3JIaHUsS
KonudecTtso sx3emMmispos Hanuuue B anekTponHoi
U3aHuil B OHOnuoTeKe 6ubnuoreke Bnl'V
Bal'Y B cooTBeTcTBHH C
OI'OC BO
1 2 3 4

OcHoBHas TuTeparypa

1. DneMeHTApHBIH KYPC TEOPHH BEPOATHOCTEIT.
CroxacTudeckie IpoLeccs u (pHHaHCOoBas
Martemaruka [nekTpoHHslii pecype] / KJI. Wiys,
@. AurCaxima. - M.: BHUHOM, 2014

2014

http://www.studentlibrary.ru/boo
k/ISBN9785996313174.html

2. Mogpenu B TeopuH BepOSTHOCTEIH 2012 http://www.studentlibrary.ru/boo
[Dnexrponustit pecype] / @enorkun M.A. - M. k/ISBN9785922113847 html
DU3MATIINT, 2012

3. BepoATHOCTb U CTATHCTHKA B TIPUMEpPax U 2010 http://www.studentlibrary.ru/bo

3ajiadax. T, 2: MapKoBckue LienH Kak OTIpaBHas
TOYKA TEOPHH CITy4aliHbIX MPOLECCOB M UX
HpunoxKeHus. [3nexTponnsiii pecype] / Kensbepr
M.A., Cyxoep 10.M. - M.: MIIHMO, 2010.

ok/ISBN9785940575573.html

HononaHuTenbHas THTEpaTypa

1. Teopust cIyHaiHBIX IPOLECCOB /U1 2010 hitp://www.studentlibrary.ru/bo
9KOHOMHCTOB [DnexTponnsiil pecypc] / Cokonon ok/ISBN9785922111003.html
[.A. - M. : DUSMATIIMT, 2010.

2, BepoarHocTs: B 2-x ku. KH. 2. [D1eKTpoHHbIH 2007 http://www.studentlibrary.ru/boo

pecype] / npses A.H. - 4-e u3pn., nepepabor. u
jor. - M.: MITHMO, 2007.

k/ISBN9785940571063 .htmll

7.2. llepnoguyeckue w3 anust

1. Ycnexu matemaruyeckux Hayk, sxypaain PAH (kopnyc 3, ayn. 414)

7.3. UnTepHeT-pecypebl
http://window.edu.ru/

2. http://www.exponenta.ru/
3. http://allmath.com/

8.

ik

MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHME TUCIATIAHBI

JAns peanusaud JaHHOH JMCIMIUIMHBI HMEIOTCS CICLHMAIbHBIE TIOMEIIEHHS IS IIPOBEIEHIS
3AHATHH JICKIMOHHOIO M IpPaKTHYeckoro tuma. llpaxtudeckue paGoThl IIPOBOAATCA B J1aGOpaTOpHu

YHCIIEHHBIX METOI0B (405-3).

HepequL HCIOJIb3YyCMOr'0 JTHIEH3HOHHOTO IIPOrpaMMHOTI0 obecnieueHus:

1. Microsoft Excel
2. Maple




PaGouyro mporpammy cocraBuiia gonent Bymanxuna JI. A.

Peniensenr (mpencraBurens padotomarens):
3aM. aupekropa 1o passutHio OO0 «banance» Koxun A. B.

IIporpamma pacemoTpena u 0106pena Ha 3aceanun Kadempsr OAull
Tpotokon Ne 7o ot M08 2009 roma ¢
3apeyromuii kadenpoit Bypkos B. JI.

(nofinucs)
67 o

(monnce)

a5

PaGouas mporpamma paccMOTpeHa M OfOOpeHa HA 3ace[AHHM )
Hanpasienns 02.04.01 «Matemaruka H KOMIIBIOTEPHBIE HAYKH)
Ipotoxon Ne 7. ot 26.08 20/9 rona

Ipencenarens komuccun: 3aBenyomuii kadepoit bypxog B. JI. -

(nopnuce)
y9e0HO-METOIHYECKOH KOMHCCHH

S

(noanuce)




Pabouas nporpamMma oo6pena na

IIporoxon 3acemanus kapenpsr No

3aseyromuit kadeapoit

JIUCT NEPEY TBEPK/IEHUS
PABOYEI IIPOT'PAMMGBI JUCIIATLI

oT

yUeOHBIH To

roja

MHbI

PaGoyast mporpamma o106pena Ha
lIporokon 3acenanus kadempnr Ne

3aBenytomuii kadenpoii

oT

yueOHbIiH roj

roaa

Pabouas nporpamma 0106pesa Ha

IIporokon 3aceqanus kadeprr N

3aseyromuii kadeapoii

oT

y4eOHBIIH T

roma




[

JIUCT PETHCTPAIIMHA UBSMEHEHUI

B pabouylo NporpamMmmy JUCUMILIHHEL

«TEOPUSI CITYYAMHBIX ITPOLTECCOB»

o6pa3oBaTe/IbHOM NPorpaMMbl Hanpas/eHus noarotosks 02.04.01 «MatemaTrka u KOMIIBIOTEPHEIE HAYKHY,
HaNpaBlICHHOCTh: «MaTeMaTH4YeCKUe METO/bI B 9KOHOMHKE U (pUHAHCAX» (MArHCTPaTypa)

Homep BHeceHbl usmeneHus B yacti/pasaensl Hcnonuurens OcHoBanue
W3MEHEHMs pabouei nporpamMmel OHO (Homep u mata npoTokona
3ace/laHus Kadenpsr)

3aB. Kadenpoi ¥
(IToamucs) (PHO)




