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I_Ie.lm OCBOCHHUA NUCIHITINHDI

Llens mpemnoaaBaHus Kypca - IaTh CTy[E€HTaM Hay4dHOE IPEACTABIEHHE O CAyYalHbIX
IIpoIeccax, a TAKXKe O METOAaxX UX UCCIENOBAHHUS.

3amaun Kypca. B COOTBETCTBHH C IETBIO CTYAEHTHI JOJLKHEI II03HAKOMHUTECS ¢ OCHOBHBIMU
KJIAcCaMH CIy4affHEIX IPOIECCOB, YCBOMTh METOABI HCCIICHOBAHMS CIyYadHBIX IPOLECCOB,
OCHOBaHHBIE HA M3YHUCHUH KOHEYHOMEPHBIX pacipeIelIe i MPOIECCOB, & TakXKe MN03HAKOMUTHCA
C BO3MOXHOCTBLIO MOTPACKTOPHOTO aHAN3a CIIyYaHHEIX IIPOIECCOB.

1. Mecro ancummael B crpykrype OIIOII BO

JlanHas MUCLUIUIMHA OTHOCHTCS K OOA3aTEIBbHBIM IUCIUIIIMHAM BapHATHBHOM qachH
OIIOII B cooTBeTcTBHHA C YIeOHBIM IIAHOM HAIIPABJICHUS. |

Kypc 6asupyercs Ha oOmHX Kypcax TEOPHHM BEPOATHOCTEH U MaTeMaTI/I‘-IE‘CKOI/I
CTATHCTHKM, MCIOIB3YET METOABI Teopud (yHKIui. B cBoio odepenb, SBIAETCS OCHOBON ;[rm
pAna  JOUCHUIINH, (HAapUMEpP, CTOXaCTHYECKOro  aHajIu3a M CToxaCTquCKnx
nuddepeHIMaNbHBIX ypaBHEeHHH) Kak passuparomux MerTonasl TCIIL, Tak ¥ HCIONB3YHOLIMX
5TH METOABI JUIA pELIEHHs peajbHBIX NPUKIAIHBIX 3a7ad (HaIpuMep, 3aj1ad aKkTyapHOH u
(MHAHCOBOM MATEMATHKH). i

|
2. Komnerennuu oOyuamonierocsi, ¢opMupyemMble B  pe3yJbTare O0CBOEHUS

MHCIHILTHHL]

B pe3ynbTare 0OCBOSHUS MUCUUILITHHEI « TeopHs CIrydalfHbIX POIECCOB) OOYYalOIIHACS
JIOTDKEH:

3HaTh: Teopuio ciny4daifabx nporeccos (OITK-1).

YMeTh: NPHUMEHATh MAaTEeMaTHYECKHE METOJBI W HMHCTPYMEHTalbHbIC CpeACTBA JUIA
HCC/IEZIOBAHNsl O0BEKTOB NPO(PECCHOHAIBHON JEATENbHOCTH; CTPOMTh MATEMATHIECKAC MOACIH
00BeKTOB TIpodeccHOHATEHON AEATENLHOCTH; HCIOIB30BATh MATEMATHICCKHE MHCTPYMEHTAIILHBIC
cpencrTsa st 0OpabOTKH, aHAIN3a H CHCTeMaTH3anuy nHdopmaruu no reme uccienobanms (OIIK-
1, IIK-2). ‘

Baagers: MEeTOIaMH CTOXaCTHIECKOrO aHAIM3a U, KPOME TOI0, HAyYUTHCSA cozepIKaTeNIbHO
UHTEepIpeTHpoBarh hopmansubie pe3yssTarsl (OIIK-1, ITK-2).

|
|
|
PacmmmpoBka KoMIETEHIIHN: i

OIIK-1 cmocobHOCTEIO HCIOMB30BATH 0A30BBIE 3HAHHMS E€CTECTBEHHBIX HAYK, MaTeMaTuKe 1
MH)OPMATHKH, OCHOBHBLIE (DAaKThl, KOHICIIMH, MPUHIUIEI TEOPHH, CBS3aHHBIX ¢ IIPAKIaIHON

MaTeMaTHKOU M HH(OPMATHKOIH, 1

v _—
ITK-2 ¢cnnocoGHOCTHIO TOHUMATh, COBEPIIICHCTBOBATE U IPUMEHSTH COBPEMEHHBIN MaTeMaTHICCKUN
arrapar. |

=2



3. CTpykTypa 1 conepkanne THCHHIUIMHLIL «Teopust cIy4adHBIX IPOLECCOB)

O6mas TPyA0eMKOCTh AUCIHILIIHEL COCTABIAET 4 3a9ETHBIX ¢/IMHHLIBL, 144 qaca.

w/n

Pasnen (Tema)
JIACIATIIMHET

Cemectp

Henemna cemectpa

Bup yueGHOM paboTHI,
BKJTIOUASI
CaMOCTOSTENBHYIO
paboTy CTyIEHTOB U
TPYJAOEMKOCTE (B
yacax)

JlaGoparopHEIe

[TpakTnueckue
paboTel
CPC

Jlexiiuun
3AHATHI

7

\

IIPUMCHCHUCM HHTCPAKTUBHBIX

O6BeM yueOHOI paboTEHI, ¢
MeTo10B (B uacax / %)

(no

v

TIPOMEKYTOUYHOH aTTeCTalluu

YcreBaeMOCTH (10 HeOenAm
cemecm-pam)

®opMEI TEKyIIero KOHTPOISL
cemecmpa) , hbopma

OCHOBHEIE TTIOHATHS TEOPUU
MepbL ¥ TEOPHH
BEpPOSATHOCTEM.
Omnpenenenne Cy4anHoro
IpoIiecca, KOHEUHOMEPHBIE
pacrpeneneHus, TOCTPOeHHE
mporiecca ¢ 3aJaHHbIM
pacipeesicHIeM, TeopeMa
Kommoroposa.

3(50%)

[Tpumeps! cIrydalEHbIX
[POTIECCOB: BUHEPOBCKHH
LIPOTIECC, MTyACCOHOBCKHH
nporece u T.4.. O630p
OCHOBHBIX METOJIOB TEOPUHU
CIIydallHbIX ITPOLIECCOB U
BOXXHEHUIIUX KJIACCOB
CIIy4aiHbIX IIPOIECCOB.

2(50%)

Onpenenenue cranoHap-
HBIX B Y3KOM CMBICIIC U
CTAIIMOHAPHBIX B LIIMPOKOM
CMBICTIE CITyYaiHbBIX
IIPOIIECCOB K CIIyYaiHBIX
[IOCIIEA0BATENBHOCTEH.
IIpumepElL.

4-5

1,5(50%)

Coxpansrornye Mepy npeoo-
pa3oBaHs U UX CBOMCTBA.
Teopema [lyarkape o "Bo3B-
patHOCTH". DProguIHOCTE U
nepeMeIBaHue.
Dproaudaeckas TeopeMa

bupkrota-Xunynna

5-6

2,5(50%)

PeiiTunr-
KOHTpOJb 1




CBsI3b COXPAHSIOIIETO MEPY
mpeoOpa3oBaHus H CTALIHO-
HapHOH MOCHEN0BaTEIBHOC-
TH. IToHATHE PrOANIECKON
CTallMOHAPHOH MOCIE0BA-
TeIBHOCTU. DOPMYITHPOBKHI
IProIUUECKUX TEOPEM JUIS
CTAIIMOHAPHBIX B Y3KOM
CMBICJIE ITOCIIENOBATENBHOC-
Te! U POLECCOB.

6-7

2(50%)

Onpepenenysd cly9aiHbIX
TIPOIIECCOB ¥ IOCIEI0BA-
TeJNBHOCTEH, 00pazyIomuX
MapTHHTAJI, CyOMapTHHIAT U
cynepmaptuaral Ilpumepsr.
HanomuHanue CBOMCTB
YCIIOBHBIX MaTEMATHYCCKIX
OXKUIaHIHN.

1,5(50%)

CpoiicTBa MAPTUHIAJIOB U
MOIYMAPTHHIAJIOB C JHCK-
peTHBIM BpemeneM. [Ipumep
u3 Teopun uUrp. Pasnoxkenune
Jly6a myist cyOMapTHHIAJIOB.

1,5(50%)

MapTHHIans] ¢ HEIPEPhIB-
HBIM BpEMEHEM Ha IIPUMEPE
BHHEPOBCKOTO IIpoIiecca.
IToctpoenue
CTOXACTHYECKOTO MHTETpaia
OBUHEPOBCKOMY IIPOTIECCY
OT CITyYalHBbIX QyHKIHA.

10-11

1,5(50%)

[TonsTHE CTOXACTHYECKUX
madepeHranbHbIX ypa-
BHeHui. Jludy3uonnse
TPOIIECCHl, 3a1aBa€MbIe CTO-
XaCTUYECKUMH YPABHEHHUS-
Mmu. VX ¢BSI35 ¢ ypaBHEHUS-
MH B YaCTHBIX TIPOU3BOIHBIX

11

1,5(50%)

PeliTunr-
KOHTPOJIb 2

10

Omnpenenennsa MapKOBCKHX
IPOIIECCOB, MAPKOBCKAX
[IOCTETOBATENbHOCTEH U
MapKOBCKHX Iene. PasHbIe
(hopMBI MapKOBCKOTO

cBoiicrra. [IpuMepsI

12-13

1,5(50%)




Mogens ucIpITaHAH], CBSI-
3aHHBIX B [erh MapKoBa.
[TpuMepsl M3 TEOPUH MACCO-
BOTO 00CIYKMBaHUS K TEO-
11 |pum BeTBsmuxcst nponeccos | 6 [13-14| 4 1 4 | 2,5(50%)
("ouepesn", "Oecriepeboii-
Hoe obOecrieyenue", 3a1aua
"poxaenus u rubenu” u
T.0.)

OxHopoaHbIe ey Mapko-
Ba, ypaBaeHue KonMoroposa
- Usrmmena. Dprojudeckast
TeopeMa.

12 6 |15-16| 4 2 4 3(50%)

Kiaccudmkauus cOCTOIHIN
MapKOBCKO# 11e1H 110 CBOM-
CTBAM MEPEXOMHBIX BEPOAT-
HOCTEH M 110 aCUMIITOTHYEC-
KHM CBOMCTBaM IEPEXOTHBIX
13 |Bepostrocreit. CymecroBa-| 6 |17-18| 4 2 4 3(50%)
HHUE MPEACTIbHBIX U CTaIlO-
HApHBIX paclpeIeIeHHM.
[Tpumepsl, WILTIOCTPHPYIO-
IIFC BBEJICHHBIE TIOHATHS K
MIOJTyUEHHBIEC Pe3yJIbTAThL

17 Hroro:144 36 | 18 54 |27 (50%) | Ix3.(36)

Petituar-
KOHTPOJIb 3

4. O0pa3zoBaTeIbHbIE TEXHOJTOrMA

4.1. AKTHBHBIE€ H HHTEPAKTHBHBIE (POPMBI 00yIeHH

1. JleK@OHHO-CEMUHApCKas ~ cucTeMa  oOydeHHMa  (TPaavIMOHHBIC  JIEKIMOHHBIE W
MPAKTUYECKUE 3aHATHS);

2.00ydcHie B MAlbIX Ipynnax (BEITONHCHHE IPAKTHYECKHX paboT B IPyNIax M3 JABYX I/IJII/I
TPEX YeTOBEK); ;

3. IpEMeHeHHe MyIbTHMEAMA TEXHONOTHE (IpoBeleHWe JIEKIMOHHBIX H IPAKTHYECKUX
3aHATHH ¢ NPAMEHEHHEM KOMITBIOTEPHBEIX MNPE3CHTAlMi X JeMOHCTPAIUOHHEIX PONUKOB €
HOMOIBIO IpoekTopa Wi IBM);

4. TEXHONOTHS pAa3BUTUS KPUTHYECKOTO MBIILICHHA (I[PUBUBAHHE CTYJICHTaM HABHIKOB
KPUTHYECKOH OLIEHKH IIpeIaraeMbIX PEIIeHuH);

5. I/IHq)opMauHOHHO-KOMMyHHKauHOHHBIe TeXHONOTUH  (MpUMeHeHHe HH(GOPMAIHOHHBIX
TEXHOJIOTHIl /Ui MOHHTOPHMHTA TeKyllell yCIeBaeMOCTH CTYICHTOB M KOHTPOJs 3Banuil). O0BeM

yue6HOi paGoTHL, ¢ NPAMEHEHNEM HHTEPAKTHBHEIX MeT0/I0B 27 1acoB — 50%.

4.2 CaMocToaTebHAsI paboTa CTyI€HTOB i
|
= \
Ileqbio caMOCTOATENLHON paGoThl SBIAIOTCS (HOPMUPOBAHHE JIMIHOCTH CTyﬂeH‘Ta,

pa3BHTHE €T0 CIIOCOOHOCTH K CaMOOOYUESHHUIO B TOBBIIIEHHIO CBOETO PO(ECCHOHAIBHOIO YPOBHSL.

HacprmeHHOCTb Kypea HOBBIME UL CTY[CHTA MaTeprHanamMy Mpeionaract HHTCHCHBHYIO
CaMOCTOSATENBHYIO paboTy, 3Q(deKTHBHOMY XapaKTepy KOTOPOH CIOCOOCTBYIOT emeHenem;H‘He
KOHCynbTanuu. CaMocTrosiTenbHas paboTa BKIIOYACT JOMANIHIOW pabory ¢ JEKIUOHHBIMH

MaTepHaJlaMH C ICJIBIO PACIIUPECHUT U YITIY OneHns TCOPETUUCCKUX 3HaHI/II/I BBIITOJIHCHUC 3alIaHI/II/I
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i CAMOCTOSTENBHBIX H3LICKAHWM, IPEeTyCMOTPEHHBIX KOHTPOJBHBLIMH paboTaMil M KYpPCOBBIM
IPOCKTUPOBAHUEM. B OCHOBE CaMOCTOATENIFHON paboTHl JIEXKHUT H3YUCHHUE peKomeHnOBaHHbﬁ
OCHOBHOM M IOTOHATENBHOM JATEPATyphl, @ TAKXKE BBIIOJHEHHC CaAMOCTOATCIBHBIX M3BICKAHHI,
BKJIIOUEHHBIX B y4eOHO-METOMMYCCKANA MAKET 110 JUCIIHILIMHC.

CamocrogTenpHas padoTa 3aKmoYyacTcs B H3YUCHUHN coIepKaHusd TeM Kypca 110
KOHCIIEKTaM, yIeOHMKaM H JOTOIHHUTENEHOU TUTEPaType, MOArOTOBKE K MPaKTHYECCKAM 3aHmrnsle,
K 3a4eTy. |

[Ipg OCBOGHWHM MMCLUILIMHBI HCHOJB3YFOTCSA  CIICAYIOIIN® COUYETaHMA BHJIOB yq[e6HioI71
paboTEl ¢ MeTogaMH M (opMaMy aKTHUBH3ALMHA [O3HABATENILHOH JIEATENFHOCTH MArMCTPOB A
JNOCTHKCHUA 3aIUIAHMPOBAHHBIX PE3YJIbTATOB o0yuenust ¥ GOPMHUPOBAHUS KOMITETCHIMI: ‘

- CAMOCTOSTENFHOE M3YYEHHE TEOPETHIECKOTO MaTepraia IMCIUIITHHEL € ][/ICIIOJIBSOBaHI/I;CM
Internet-pecypcoB, HHOOPMAHOHHBIX 6a3, MeTOIUYECKHX pazpaboToK, CITEITHATBHON y%6H01?1 i
HAY4HOH JINTEPATYPEL; }

- caMocrosTenbHas paboTa CTyJIeHTa, HalIpaBlIeHHAs Ha yroyGnenye ¥ 3aKperieHuc
3HAHUM, a TaKXe pa3sBUTHE IPAKTHYCCKUX YMEHHH 3aKTI0YaeTci B pabote MarucTpoBl ¢
MaTepHaloM, IOMCK ¥ AHAIH3 JIATEPATYPhI H SNCKTPOHHBIX NCTOUHUKOB uHpOpMALIIH IT0 3a/1aHHjofI
npobseMe, BBIIOTHEHUHM JTOMAITHUX 3afaHuii, TepeBOAE MarcpuajoB H3 TEMATHHECKAX
PH(GOPMAITUOHHBIX PECYPCOB € HMHOCTPAHHBIX $3BIKOB, H3y4CHHH TEM, BBIHECCHHBIX %Ha
CaMOCTOSITENTHHYIO ITPOPAOOTKY, H3YUSHUH TEOPETHIECKOTO MaTepHaa K OPAKTHYECKUM 3aH$[TI/Ij$[M,
MTOZ[TOTOBKE K KOHTPOJIBHEIM MEPONIPUATHAM M SK3aMCHY . ‘

- TBopueckas IPOOIEMHO-OPHEHTUPOBAHHASL CAMOCTOATEIbHAN paboTa HampaBlCHA ‘ Ha
pa3BUTHE MHTEINEKTYAJIbHBIX yMEHWUH, KOMIUIEKCa YHHMBEPCAIBHBIX (0OIIEeKy IBTYPHBIX)| U
NpodecCUOHANBHBIX KOMIIETEHI, IOBBIINEHIEe TBOPIECKOIro IOTCHIAIA CTYIICHTOB 3aKIIF0YAEeTCs
B IIOWCKe, AHaIU3e, CTPYKTYpHPOBAHHH W IIPE3CHTAINH uHpOpMayM, aHause HAYYHBIX
pyOnuKanuii o ONpeleeHHOH TeMe, aHanu3e CTATUCTHICCKUX U (paKTHUECKHX MaTepHajoB IO
3a7aHHOM TeMe, HCCTeoBaTeNnbCKoi paboTe 1 yIacTHH B HAYTHBIX CTYJICHICCKHX KOH(EpeHIHMAX 1
ceMUHApax. ;

|
5.0cHOMHbIE CPEICTBA IS TEKYHIEro KOHTPOJIS YCICBAEMOCTH, HPOMEKYTOTHOU
aTTeCTAllMd TO HTOTAM OCBOEHHsi AMCHMILIMHBL M Yy4eOHO-MeTo/nIecKoe obecreueHne

|
CaMOCTOSITE/ILHOH paﬁoTbI CTYACHTOB. !

5.1. OueHoOIHBbIE CPEACTBA ISl TEKYIIEro KOHTPO/Is yCIeBaeMOCTH
|
Texymuit KOHTPONb 3HAHWH, COIACHO «IToNIOKCHAIO O PEHTHHTOBOM CI/ICT}GMe
KOMILICKCHON OIleHKM 3HaHHH cTynentoB B Bial'Vy» (mance [TonoxeHre) B PaMKax HSY'qGPHH

JUACTUITIINHBL ‘((TG?OPI/IH 'CJ'IY'-IaI"’IHBIX IpoIEeCcCcoB» Ipearoiaaract BBIIIOJTHCHHUC K.()HTp()JIBHBIX pa60T.

|
KonTpoasnasi paboTa K peHTHHI-KOHTPOII0 Nel ‘

Kourpomnsnas padora Nel «Teopust cirydaliHbIX IPONECCOBY
Bapuant 1
1. TlycTh CiydaitHbIiA IPOLIECC 3a/[aH Ha BEPOSTHOCTHOM IIPOCTPAHCTBE (Q, F,P ), ivi(
Q= {— 1,,1}, F — o -anre6pa Beex noamuoxects (2, P —Mepa, DpUIHCHIBAIONIAs
MHOKECTBAM {— 1}, {1} onurakoBkie Bepostocta 1/2 . Tlyers ¢ € {0,1] U CIy4YaiiHbIH
nponecc &, (a)) = t@ Haittit Bce peanmsanuu (TPacKTOPHM) IpoLecca.
2. Ilyete n~ N (O,l), t € R. Haiitu Bce KOHEUHOMEPHBIE pacIIpe/ICICHN: IIponccca
& =n+2t.



3. Oumcarh o —anreOpy noaMuoxkecTs oTpeska [0,1], HOPOXKIEHHYIO MHOKECTBAMH

[0, %], [% 1]. Y pyHKuun, n3MepuMbIe OTHOCHTENBHO HEe.

KonTpoabnas pa6ora K peli THHI-KOHTPOJII0 No2

Kourponbras padora Ne2 «Teopus ciydaliHBIX IIPOLIECCOBY

Bapuant 1
1. Tycrs w) , 0<t<1, - yclnoBHEI# BUHEPOBCKHUIA mporiece, T.€. w’ =w, —iw,, HalfTH ero
KOppeAIuonHy 0 GyHKIIo. Yepes w, 0003Ha4eH BUHEPOBCKHH IIPOLECC.

|
2 |

TIpoBepuTh, uTo eciu mpouece &,, €T < R - mpomece ¢ He3aBUCUMBIMY MIPHPATICHUAMIL

M

St

|
2 i
< 0, TO OH TAKJKe ABISLETCS U IPOIECCOM ¢ HEKOPPETUPOBAHHBIMH IIPHPAINCHIAMH. ;
| I
3. Jlokasarts, 9To Dw,, t2=0 sBusercs GyHKIMeH, He yOBIBAIOMICH 11O £ W, — BUHEPOBCKHH

mporecc.
Koutpoasnas pa6ora K peHTHHr-KOHTPOJIIO Ne3

Kontponsnas padora Ne3 «Teopus ciry4aitHbIX IIPOLECCOBY

BapuanT 1
1. Hapucosars rpadh) ¥ yka3aTh CyIUECTBEHHEIE U HECYIIIECTBEHHEIE COCTOSHUS! LICTIH Mapkoga
o % 0 0 %)
Ko ) ¥ 0
¢ MarpuLeii BeposTHOCTeH epexofasaomuumar (% 0 0 0 )
0 0 0 % XK
0 0 0 1 O

2. PaccMoTpeTs BOIPOC O CTAIHOHAPHBIX, MPEIENBHBIX, IPTOJHIECKIX PACIIPEICIICHUAX LS
MapKOBCKOM LETH ¢ MaTpHIel HEPEXOAHBIX BEPOATHOCTEH

05 0 05 0
0 0 0 1
025 05 025 0
0 05 05 0

3. TIpoBepHThH, YTO BHHEPOBCKHUI IPOLIECE, BBIXO/SININ U3 HY IS, ABIACTCS MAPTHHIAIOM.
3ananue Ha CPC

IIpumepsl 3agaHUH.
1. Koppensmuousoii GyHKIMEeNH BUHEPOBCKOTO HPOLECCa SIBIETCS
K, (t,s) = min[l‘, s], t,s20;
K,(t, 5)= minlz, s]-ts, t,5€ [0,1];
K, s)=e, t,seR?
2. Tycrs caydalfHEIN Ipoliece 3ajaH Ha BEPOATHOCTHOM [IPOCTPAHCTBE (Q, F,P ) , TjIe

Q= {L— l,l}, F — o -anre6pa Bcex moamuoxects {2, P — Mepa, MpUIKCHIBAIOLIAs



10.

11.

12.
i3,

14.

15.

16.

17

MHOECTBAM {— 1}, {1} ommHakosie Bepostoctn 1/2 . Tycrs ¢ € [O,l] U CIIydaiHbIi
npouece &, (a)) = t@ .HaiiTu Bce peansanuy (TpaeKTOpHUH) porecca.

BuHEpOBCKHUi IPOIece IBIAETCS JIM TAYCCOBCKUM MPOIIECCOM, T.€. HPOLECCOM,
KOHEYHOMEPHBIE PACIIPE/IENICHHS KOTOPOTO HOPMAIIbHBE!?

0 P V] o )

ITyctes w, , 0<t¢ <1, - ycIOBHBIA BUHEPOBCKHMH TIPOLIECC, T.C. wtO =W, —fw, , HAUTH ero}
|

KOppeINUORHY dyHKIu0. Uepes w, 0603HaUCH BHHEPOBCKUH porecc.

JlaTh orpeienieHue BEHEPOBCKOTO MpoLecea.
[Iycte 7~ N (0,1), t € R. Haiitu Bce KOHEUHOMEPHBIE PaclpeIeIeHUs IPOLecca

& =n+2f.

TlycTh cydalfiHbIi IPolece 3a/laH Ha BEPOSTHOCTHOM IIPOCTPAHCTRE (Q,F ,P), TIe

Q= {1,2,3}, F — o -anre6pa Beex monmuoxects (2, P —Mepa, npHIHCHBAIONIAs
MHOXKECTBAM {2}, {1}, {3} omuHakossie Bepositioct 1/3. Tlyers ¢ € [0,1] U CITy9aMHBIA
nponecc &, (a)) = t HaliTH Bce TpeXMepHbIE paclpeeeHus Ipoecca. |
Iycre 17 ~U[0,1], € R. HaiiTu Bce OXHOMEPHBIE PACTIPSASICHHS IIPpOIiecea E =n+2t
u DE&.

Tlokazats: £7(D, U D,) = &7 (D)) U E™(D,) s(Bssimue nonnozo npoodpasa coxpanaem
MeopemuKo-MHOXNCECMBEHHble ONepayuu.)

Kak Ha3BIBAIOTCA LPOIIECCH &i( W) B &/ (@), ecid OHM OTPEIENIEHDI HA OHOM
BEpPOSATHOCTHOM [IPOCTPAHCTBE (Q, F ,P)I/I npu mo6om teT BepHo, uto P{S(w)# £ (@)
1=0.

Omnucarh ¢ —anredpy noaMHOkecTB oTpeska [0,1], TOPOXKACHHYIO MHOXKECTBAMU

[0,%], [—13—- 1]. Y dyuknum, n3MepuMble OTHOCHTENLHO HEe.

U0 HA3HIBAIOT KOHEYHOMEPHWIMU PACNPEOCNEHUIMU CLYHAUH020 NPOYECCa.
CopMyTHPOBATH YCIOBHSA CHMMETPHUY H COTIIACOBAHHOCTH [T KOHCUHOMCPHEIX
pacipeieNieHAH Cly4aiiHOro Ipowuecca.

[IpoBepHTS, uTo eciu mponece &,, €T < R - ponece ¢ He3aBHCUMBIMYL IIpUpaIieHUSAMU,

2
M \f,\ < 0, TO OH TAK/Ke ABJLETCSA W MPOLIECCOM € HEKOPPETHPOBAHHBIME IIPUPAIICHHANI.
i

Kax massiBaercs nponecc &,, t €71 ¢ R, ecnu ero KOHEUHOMEPHBIC PACIIPE/ICTICHAS HE
MEHSFOTCS! IIPH CJ{BHUTE, T.C., €CIH f1,....fn € T, (f #1), 1 14715 moboro NeHCTBUTENLHOTO A
TaKoro, aT0 fth,.. tythe T, BepHO F, | (X1 Xn)= F ) 4 on (X1 Xn)

|
|
Ilycts F, u F, - aBe o —anre0pbl HOAMHOKECTB IPOCTPAHCTRA Q. IIpoBepUTh ABIACTCA
(¥3 Nl i
i o —anreGpoit Kiacc MHOXeCTB [} N F,?

Byger ma Dw,, {20 QyHknuei, ne yosparomei mo £ w, — BHHEPOBCKMIl IIponecc.

| 8.Hapurcopars Tpad) i yKa3aTh CyIMIECTBEHHbIC I HECYINECTBEHHBIC COCTOSHUS TICTIH Mapkosa

19.

HWoh 00 N
%o K KO
C MaTpHIlel BEPOSITHOCTEH IIepeX0a 3a OJIH 1ar b 0 0 0 X%
0 0 0 % K
0 0 0 1 0

MOI‘YT JIN BCE€ COCTOSHHUA IICITHA MapKOBa C KOHEYHBIM YHUCIIOM cocToaHu OBITH
HGCYIIIGCT‘BGHHEJMH?
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20.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

«Bompocsl JuTs 9K3aMeHay U 3arayva. |

CTYACHTOB.

BuHepOBCKHUIA IIPONECC, BEIXOISIIIA U3 HY I, ABIAETCS MAPTUHIAJIOM, CYOMapTHHTaIOM
WM CYTIEpPMapTHHTAIOM?

< |
5.2. Oneno4yHbIe cpeacrsa sl MPOMEKYTOTHOH arrecTanuu CTYJCHTOB MO HTOIraM
0CBOEHHA JUCITUILIHHBI

BOl'IpOCbl K ?K3aMeHy N0 THCIHIITHHE «Teopm[ C.]'ly‘l‘illebIX mpouecconB».

JlBa OIpeIeIeH s CITYIaHHBIX [IPOLECCOB, SKBUBAIEHTHOCTE OLPeIeeHHUH.
[Ipumeps! (cydaitioe 6y XIaHae, POLEce BOCCTAHOBICHHUS, MOZICIIb Kpamepa-
JTyrnGepra, BUHEPOBCKHI 1 11y aCCOHOBCKUI POIIECCEL).

BrnepoBcKuit mporece (orpeienesie, KOHEYHOMEPHEIE PACIIPENEEHIs, KOPPEIAIHOHHAA

dbyHKIMA). |

OCHOBHBIE KJIacChl CIIy4aiHBbIX IIPOLIECCOB.

CTaloHapHLIE B Y3KOM CMBICIIC CIIyYaiHLIC IOCIe0BATENLHOCTH (ompeneneHue,

IPUMEPHI).

Coxpansioniee Mepy oTobpaxenue. Teopema o BO3BPaTHOCTH.

Coxpansioliee Mepy 0ToOpaxkeHHe. IProAMIHOCTE U NEPEMCIINBAHHUC.

IprojudecKue TEOPEMBI I COXPAHSIOIMX Mepy OTOOpaKEeHUA 1 CITyYaiHBIX npoueccma

CTAIMOHAPHBIX B y3KOM CMBICTIC.

VY CII0BHOE MaTeMaTHuecKoe OXKulanue (onpenenenye, KOppeKTHOCTE OIIPCICICHNA,

TIPAMEPBL).

CBoiicTBa YCIOBHOTO MAaTEMATHICCKOIO OXKUIAHMU.

TeopeMsl 0 IPEIETBHOM IHePeXo/Ie IO 3HAKOM YCIOBHOTO MATeMATHICCKOTO O}KI/I,I[aHI/IH .

MapTyHrais! 1 IoJIyMapTHHTANBL ¢ JUCKPCTHBIM BPEMEHEM (oupeneneHus, IPAMEPHI).

Paznoxenne J{yba njist CyOMapTHHIATOB.

CTOXacTHUECKAH HHTETPA TI0 BUHEPOBCKOMY LPOIIECCY OT MPOCTOM (GYHKIIMH, €70

CBOMCTBA.

CTOXacTHUYECKUIl HMHTETPAI II0 BEUHEPOBCKOMY HPOLECCY OT (YHKIIMH, HHTETPUPYEMBIX C

KBaJIpaTOM U HEIPEPHIBHEIX 11O 1.

[MomsTre cToXacTHyecKoro auddepeHuaibHoro ypaBHeHus.

Omnpeenerne MAPKOBCKOTO Tporecca. Pasuble GopMbI MApKOBCKOTO CBOMCTEA.

MapKoBCKas TIeTTb ¢ KOHCUHBIM YHCIIOM COCTOsHUA. Mozers UCILITAaHUHN, CBA3aHHBIX B

1ens MapKoBa U IIpUMED U3 TEOPUU UTP.

3a[a4n U3 TEOPHH MACCOBOI0 OOCIYKMBAHUsL W TCOPUH BETBAIMXCS TPONECCOB.

OneoponHas Ielb Mapxkosa. Ypasraerue Konvoroposa-enveHa.

TIprMep 3proauHeckoit MapKoBCKOH rens. PopMyIHpOBKa TCOPEMBIL 00 3pProauyHOCTH 1

CyIIECTBOBAHUY CTAITMOHAPHOTO PACTIPEEICHHS.

Knaccubrkanus cocTosHu 0qHOPoAHO#H nenr MapkoBa o CIETHBIM MHOXKCCTBOM
COCTOSIHMH 110 apr(pMETHIECKUM CBOACTBAM IEPEXOTHBIX BEPOSTHOCTEH.
Kiaccipukanus cocTOSHUM oHOpoHON nemy MapKoBa cO CHETHBIM MHOMECIBEOM

COCTOSIHMIA, TI0 aCHMIITOTHYECKIM CBOMCTBAM IIEPEXOHBIX BEPOSITHOCTEH.

ITpuMep IpOCTOro CITydaliHOTO Oy X AaHH, WIIIOCTPUPYIOMUI BBEJICHHBIC ITOHATHS

KIIacCH(pYKALUK COCTOSHUH U IPEIEIIBHOIO TOBEJICHUA IEPEXOAHBIX BEPOSITHOCTEH.

|
B KkoHIE CceMecTpa CTYNEHTHI CHAT 9K3aMCH IIo Juciuiuiie  «Teopus CIrydanHbX
IpoTIeccoBy. DK3aMeH CIAeTCsl YCTHO, M0 OuileTaM, B KOTOPBIX HpeCTaBIeHbl BONPOC U3 HCPETHS

Ot cpencrsa B IICIIOM MO3BOJIAIOT OICHUTH CTEIEHb YCBOCHHS TECOPECTHHUCCKUX 3Ha£_1/1171;
HpHOGpGTCHH]’:Ie CTyJ€HTaMH IIPaKTHUYCCKUC YMCHHA, a TaKXKe HpO(I)eCCIZ[OHa.JIBHBIC KOMIICTCHII MK




6. VaeGHo-MeTOqMUecKoe U HHPOPMAIHOHHOE o0ecedenne TUCIHILINHbL

6.1. OcHoBHas JuTepaTypa (U3 Qorxa Gubmorexu Bil'Y)

Teopusi BepOSTHOCTEH, MATEMATHYECKAS CTATUCTHKA U ClTyuaifHbIe IPOLECCHI [ DNEeKTPOHHbIH
pecypc]: yuebroe mocobue/ MaTasbmkuit M.A., Xakesud ['. A.— DIEKTPOH. TCKCTOBBIS
aHHbe — Musck: Beumiimas nkoina, 2012. PexxuMm noctyna:
hitp://www.iprbookshop.ru/20289.— 3BC «IPRbooks»

DnemMeHTapHBIi Kype TeOpHH BEPOSTHOCTEH. CroxacTHuecKue Mpoxeccs U GuHancoBas
matemaruka [Jnexrponnbiii pecype] / KJL WxkyH, ®. AurCaxyma. - M.: BUHOM, 2014 Pexum
JIOCTYIIA: http://www.studentlibrary.ru/book/ISBN97 85996313174.html

_ MaremaTuka: Yue6Hoe mocobue / Jauunos 10. M., Hukonosa H. B., Hypuesa C. H., Tlox pexn.

B W N =

Kyp6enko JI. H., Huxonoso# I'. A. - M.: HUL[ MTHOPA-M, 2014. Pexxum f10CTy1Ia:
http://www.studentlibrary.ru/book/lSBN9785922109796.htm1

6.2. lonmo/iHUTEILHAS JIUTCPATYPA (13 ponyia GubnroTexu Bal'Y)

. BeposTHOCTD 1 CTATHCTHKA B IIPUMEPAX U 3a/1adaX. T. 2: MapKOBCKHUE LEMHN KAK OTIpaBHas

TOYKA TEOPUH CIyJaiHBIX TIPOLECCOB U UX MPHIIOKEHNS. [DrnexTporHbLiA pecype] / KensGepr
M.L., Cyxos FO.M. - M.: MITHMO, 2010. Pexxum pocryna: 1
http://www.studentlibrary.ru/ book/ISBN9785940575573 .html |

. BepostrocTs: B 2-x kH.KH. 2. [Dnexrpounsii pecype] / lupsen A H. - 4-e u3 /., nepepaboT. 1 ;(jon.

- M.: MITHMO, 2007. Pexxum T0CTy1Ia!
http://www.studentlibrary.ru/book/I SBN9785940571063 .html

. Teopus cay4aiHEIX IPOLIECCOB B NPUMEpax M 3aj[adax [OnexTpoHHBI! pecypc)/ Munnep b.M.,

TMankoB A.P.—— DieKTpOH. TEKCTOBbIE IaHHbie.— M.: GUIMATIINT, 2007. Pexum JOCTyma:
http://www.studentlibrary.ru/book/ISBN9785922 02063.html

. Teopws cirydalHBIX IPOLIECCOB [ SKOHOMUCTOB [PnekTpoHHBIH pecypc] / Coxonon I".A. - M.

OUMATIINT, 2010. Pexum pocTyna:
htm:;’;’www.studentlibraw.ruibook;’lSBN978$922] 11003.html

6.3. IIporpaMMHO¢ H KOMMYHHKAIMOHHOC obecmeucHHue

. Mathcad

. MAPLE

. MATLAB

. STATISTIKA

7. MaTepuaabHO-TEXHHIECKOC obecrmeueHue JHCIMILINHBI

Jlexmmonnas aymuropusi (318-3): 75 mocalodHBIX MECT, MYJIETHUMCAAAHBIH HpOCKT‘Op c

aBTOMATHYECKHUM JKPaHOM.

BHCKTPO]HH]':IG y‘-IC6HBIe Marepuansl Ha KOMHIaKT-qUuCKax.
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PaGouas mporpaMMa JUCIMILIMHEEL COCTaBIeHa B COOTBETCTBHH ¢ Tpeboparusamu PI'OC BO

no manpasnermio __ 01.03.02 «[Ipuknannas MaTeMaTHka ¥ HHOOPMATHKAY

PaGouyro mporpammy coctapis K.¢.-M.H. nouent xahenpsr @Aull

P g A2, bynaukusa JLA.
‘7/ (®HO, nonmuce)
PenenzenT 3A0 Mupectunuonnas Gupma "[pox-Hasect” EKTOP 110 MApKETHHT
(npencraBuTeNb paﬁomﬂa"f?%y%ic_’"r_g paboTsl, TOIKHOCTB)
K.().-M..H. [ 7 Kpucsko O.B.

= g

(®UO, moamnuce)

ITporpamma paccMoTpeHa 1 ofobOpena Ha 3acefianuu Kapenpsl _ DAull

ITporokon No 5/;{1 or 764, /u-’/"‘ro,[[a 4 =
3aseayrommuii kadenpoit, mpod. ¥ 1 .---’7/2[th11103 AA.

(@O, HM B //

PaGouast mporpaMMa paccMOTpeHa B 0X00peHa Ha 3ace/[aHuH y4eOHO-METOAMISCKON KOMUCCHH

Hanpasaenns _ 01.03.02 «[Tpukiajnas MaTeMaTuka U HHbOpMaTHKa»

[Ipotoxon Ne /77 or AF_ K /4 rona e
Ipencenarens KOMUCCHH, IPod. = ,4,;”';';? Apaxemsin C.M.

(®HO, 1'10Eﬁifc;k)"" L=
//

¥

p
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JINCT NEPEYTBEPKIEHUS
PABOYEI MPOI'PAMMBI TACIATIINHGI (MOTYJISI)

PaGouas nporpamMma ofobpera Ha 7/ ¥- /G  y4eOGHEI TOX

ITporokon 3acemanus Kapeapbi N ot 23.02/ ¢ ropma

3apexyroumii xadenpoi %f}/ ,C,éyge,;('w Leer

/

PaGouast mporpamma onobpena Ha 220 -204{ y4eOubii rox
[Iporokon 3acenanus kahenpst No { ot 3,.08,2000 ro :

3aBeyrommit Kadenpoit (L Aol L
7 |

Pa6ouas mporpamMma oJ00OpeHa Ha yaeOHBIA Iroj
IIpoTokomn 3acemanus Kadeapsl Ne oT roza
3aBenyromuit Kaheapont
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