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1. MecTo U meJab JMCHUILIUHBI B cTpykType OITOIT

Hucuumuinna «BBenenue B oouue nen MapkoBa» OTHOCUTCS K YUCITy (paKyIbTaTUBHBIX
JUCLMIUIMH 00pa30BaTEIbHOTO KOMIIOHEHTA IIPOrpaMMbl aCUPaHTYpPhl U U3ydaeTcs Ha 3 romay
oOy4eHus B 5 cemectpe.

Henp quCHUIIMHBI — BBEJCHHE B MAaTEMaTHYECKYI0 TEOPHIO TaK Ha3bIBAEMbIX OOIKX
ueneii MapkoBa. B otinuune ot neneit MapkoBa, u3ydaeMblX B OakajlaBpuaTe U MarucrpaType,
3/1eCh JIOIYCKAeTCsl MPOU3BOJIBHOE (HE 00s3aTENbHO CYETHOE) MPOCTPAHCTBO COCTOSIHUM, YTO
MPUBOJUT K HEOOXOAMMOCTH UCIOJb30BAaHUS ammnapara TEOpPUM Mepbl JJs BBEJICHUS
onpezeneHui u GopMyJIMpPOBKU U JI0Ka3aTelNbCTBa pe3ysbTaToB. B TO ke Bpems, enu MapkoBa
C HEMPEepbIBHBIM MHOTOMEPHBIM IIPOCTPAHCTBOM COCTOSIHUN BO3HUKAIOT B MPHJIOKECHHUSX.

2. IInanupyemble pe3yJbTaThbl 00yUeHHs 10 AUCHMILIMHE
BrINyCKHHK, OCBOMBIIIMHI IPOTpaMMy, TOJKEH

3HaTh:
— COBpEMEHHBIE MaTeMaTHYECKUEe OCHOBAHMUS TeopHuu 001y neneid Mapkosa
— IIpUMepkI 00IIMX 1erneit MapkoBa, BOSHUKAIOIIUX B MPUKIIAHBIX UCCIEAO0BAHUIX
Ymers:
— TIpU PEeLICHUH HCCIIEOBATENLCKUX M MPHUKIATHBIX 33]a4 B 00JIaCTH TEOPHU BEPOSTHOCTEH H
MaTeMaTHYECKOM CTaTHCTHUKH MPUMEHSTh arapar 1 MeTObl TEOpUHU 00LIMX Lernell MapkoBa

Biaaners:

— HAaBBbIKAMU KpHTH‘IeCKOFO aHaJIn3a U OLICHKU COBpeMeHHI)IX Haqube )IOCTI/I)KeHI/Iﬁ u peSyJ'Il)TaTOB
JIESITENILHOCTH T10 PEIICHUIO UCCIIEIOBATENbCKUX U MIPAKTHUECKUX 3a7ad TEOPUU BEPOSITHOCTEM M MaTeMaTHIECKON
CTAaTUCTHUKU

3. CTpyKTYypa U coiep:KaHue TUCHHIIHHBI.

O0beM TUCITUTITUHBI (MOIYJISI) COCTABIISIET 2 3.€., BCETO - /2 4yaca, U3 KOTOPhIX 36 4acoB
COCTaBIISIET KOHTAaKTHAs paboTa 00ydaronierocs ¢ mpenoaaBareiaeM (3aHsATHs JCKIIMOHHOTO THITa
— 18 gacoB, npakTudeckue 3aHsATUS — 18 gacoB), 36 4aCOB COCTaBIIsET CaMOCTOsITEIbHAs paboTa
o0ydJaromerocs.

CTpyKTypa JIUCUMIIJIMHBI
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e MapkoBa kak mMaremaruueckue | 12 2 4 0 0 6 6
Mozmenu. O030p 1O CYETHBIM IETSIM
MapxkoBa
Oo6mue nenu MapkoBa 16 12 12 0 0 24 26
[Tpumenenne obmux neneir Mapkosa | 10 4 2 0 0 6 4
K 3a/1auaM YIpaBICHHUS
IIpomeskyTounass arrectaumsi: —
3a4eT
Hroro 72 | 18 | 18 | 0 | 0 | 36 | 36




Conepmalme JAUCHHUIIIIMHBI

Taoauua 3

Ne | HaummeHoBaHue pa3nena Conep:xanue pasaena dopma ®opMa TeKylero

n/n JHCHUILIHHBI NPOBEACHUA KOHTPOJIS*

3aHATHA

1. Hemu Mapkosa kak | Ilpumepsr  croxacTudeckux  MOAeNeH | JeKIuu, cobecei0BaHuE,
MaTCMaTU4YCCKUC MOJICIH. | pealIbHBIX MPOIIECCOB U SBJICHUN B BHJE | MPAKTUKU 3a1a4un
O630p 10 CYCTHBIM LETHIM | y1oroiy Mapxkoga. Knaccuduxarms
MapxkoBa N N

cocTosiHUM cyeTHOM 1enu. llpenenbHbie
CBOICTBa pacrnpeereHlil BeposSTHOCTEH
cueTHoOM nenu MapkoBsa.

2. Oourue nenu Mapkosa CroxacTUYeCKHE MePEXOHbIC SIpa. JIEKIIVH, cobeceoBanue,
MapKoBCKO€ U CTPOro MapKOBCKOE MIPaKTUKU 3a1a49n
cBoiicTBo. HenmpuBoaumbie 1enu.

MuHOpaHTHBIE MHOXKECTBA U
IUKIMYHOCTh. BO3BpaTHOCTH U
HEBO3BpaTHOCTh. IHBapuaHTHBIE U
CTaIlMOHAPHBIE PACTIPEICICHUS.
Dprojuyueckue pacnpeaeeHusl.

3. [Tpumenenue obux | 3amaya 00 oOCHyXMBaHMM KOHQUIMKTHBIX | JISKIWH, cobeceoBanue,
neneit MapkoBa K 3ajja4aM | TIOTOKOB B KJ1acce MUKITUYECKUX | TPaKTHKH 3aJ1auu
YIIpaBJIEHUSA aJITOPUTMOB. Ananuz MpeaeIbHBIX

CBOMCTB JIJIUH ouepeaei

4. ®opMbl OPraHU3aLUM U KOHTPOJISI CAMOCTOAITeIbHON PadoThl 00y4arOIIMXCst

B mpomecce wu3ydeHUs IUCIUIUIMHBI TPUMEHSIOTCS JIGKIIMOHHBIE W CEMUHAPCKHE
3aHATUA. [[pUMEHSIOTCS ClIeyIOIIe BUBI JIeKIuid: 1) ekius-uadopManus (OpueHTHPOBaHHAS
Ha WU3JI0)KEHHE © OOBJCHEHHWE HaydHOW WHGOpPMAIUU, TMOJICKAMEeH OCMBICICHUIO U
3alIOMHMHAHUIO); 2) Jekiusa-0eceqa (mpeamosiararomiass HEMOCPEACTBEHHOE OOIINEHHE CO
CITyIIaTeISIMU  TIOCPEJCTBOM  BOINPOCOB HMH(POPMAIMOHHOTO, MPOOJEMHOTO XapakTrepa u
BOIIPOCOB JJIsl HAIIOMUHAHMSI TIPOMICHHOTO MaTepruaa). CaMocTosITeNIbHAs paboTa peain3yeTcs
B (opMe M3ydeHHMs JICKIMA W BBITIOJHEHMs AOMAIIHUX 3ajaHuil. CaMmocrosiTenbHas padora
KOHTPOJIMPYETCSl TperojaBaTeieM Kak B XOJE ayAUTOPHBIX 3aHATHH, TaK W BO BpeMs
BHEAYJUTOPHOH PaOOTBI, B TOM YHCIIE TMOCPEIACTBOM KOHCYJIbTAIIMH TIO DJICKTPOHHOH IOYTE,
BUJICOCBS3HU, B COLUAILHBIX CETAX.

5. ®OH/I O1IEHOYHBIX CPEICTB I ATTECTAIMH 10 THUCIHUILINHE

5.1. Kpumepuu u npouedypot oueHuganus pe3yibmamos 00yueHus no Oucyuniute.
[Tpu BhIMOJIHEHNH BCEX PaOOT YUUTHIBAIOTCS CIEAYIOIINE OCHOBHbIE KPUTEPHH:

— YpOBEHb TEOPETHUYECKUX (mopa3ymeBaeTcs dopmanbHOE
BOCIIpou3BeieHne HMHPOpMAIMK, HO M TOHHMaHUE TPEeaMETa, KOTOpOe MOATBEPIKAACTCS
MPaBWJIBHBIMU OTBETAMHU Ha JOTMOJHUTENbHBIC, YTOUHSIOIINE BOIMPOCHI, 33/laHHBIC YICHAMHU
KOMHCCHUN);

3HAHHI HEC  TOJIBKO

— YMEHHE WUCIOJIb30BaTh TEOPETHYECKUE 3HAHMUS TPH aHaau3e KOHKPETHBIX MpolieM,
CUTYAallUH;

— Ka4ecTBO HM3JI0KEHHsI MaTepuasna, TO €CTh 000CHOBAHHOCTh, YE€TKOCTh, JIOTUYHOCTh OTBETA,
a TaKKe ero MOJIHOTA (TO €CTh COJEPIKATEIBHOCTD, HE UCKITFOYAIOIIAs CXKATOCTH);

- CIIOCOOHOCTH YCTaHABIUBATH BHYTPHU- M MEXIIPEAMETHBIE CBSI3H,




- OpPUIMHAJIBHOCTb MBILUICHMS, 3HAKOMCTBO C JOIIOJIHUTEIBHON JTUTEPATYPOU U APYTHE

(baxTopBHI.

Onucanue wKavl OUCHUBAHUA HA npomeafcymounoﬁ ammecmauuu 6 d)opme zauema

Onenka

YpoBeHb OATOTOBJIEHHOCTH, XapaKTepu3yeMblil OLeHKOI

3aumeno

BJIaJICHUE IIPOrpaMMHBIM MaTepuasoM, [OHMMAaHNe CYIIIHOCTHU
paccMaTpuBaeMbIX MIPOLIECCOB U SIBJICHUN, YMEHHUE CAMOCTOATEIbLHO 0003HAYUTh
MpoOJIeMHBIE CHTYallil B OPraHW3allii HAYYHBIX HCCIEOBAaHHUH, CIIOCOOHOCTD
KPUTHUYECKH aHAIU3UPOBATh U CPABHUBATH CYILECTBYIOIINE MOJX0Ibl U METO/IbI
K OLICHKE pEe3yJbTaTUBHOCTH HAy4HOM JEATEIIbHOCTH, CBOOOJHOE BIaJCHHE
HMCTOYHUKAMH, YMEHHE YETKO M SICHO M3JaraTh pe3yibTaTbl COOCTBEHHOM
paboThl, ClIe10BaTh HOPMaM, IPUHATHIM B HAYYHBIX JTUCKYCCHSX.

He
3QUmeHo

HEMOHMMAaHME CMbICJIa KJIIOYEBBIX MpoOJeM, HEIOCTaTOYHOE BjaJieHUe
HayKOBEIYECKOM TEPMUHOJIOTHEH, HEYMEHHE CaMOCTOATEIbHO OO003HAYUTh
npoOJeMHbIE CUTYyalluM, HECHOCOOHOCTh AaHAJIM3UPOBATh U CPAaBHUBATH
CYLIECTBYIOIIME KOHLEMIUHU, MOAXOAbl U METOJbl, HEYyMEHHUE SICHO H3Jararhb
pe3ynbTaThl COOCTBEHHOM paboThl, ClIeJIOBaTh HOPMaM, IPUHATHIM B HayYHBIX
JICKYCCHUSX.

5.2. IHpumepovi

UcCnoib3yemblx onsa OUCHUBAHUA pe3yibmamos oﬁyueuuﬂ no Oucuunﬂuue

Bonpocsl 1u1st cobecenoBaHust
1. Yto Takoe UTEpUPOBAHHOE CTOXACTHIECKOE SIAPO?
2. [IpuBeaute mpruMep MUHOPAHTHOTO MHOXECTBA JJIs ITpoLiecca MePECKOKOB.

3.[Ipm Kakux YCJIOBHUSIX TIpOLIECC aABTOPErPECCMU MEpBOro  mopsiaka Oyner

aHepI/IOI[I/I‘IeCKI/IM?

4. IlpuBenuTe mpuMep, Korja CTallMOHAPHOTO pacrlpeieNieHus i uenu MapkoBa He

CYIIECTBYET, & UHBapUAHTHAsI MEPa CYIIECTBYET.

IIpakTHYecKkue 3aJaHUS:

3aodaua 1. Ilycts E — muckpeTrHoe MHOXKECTBO. JJOKa)KUTe, UTO CUATAIOIASI MEpa OTPEIeIseT
HENPUBOIMCOMTH OOIIEH IeTr ¢ MHO>KECTBOM COCTOSHIHIH E.

3adaua 2. Noxaxwure, uro ecnu P(E,>0)<1, To ciy4aiiHoe OmykaaHue ¢ OTpaKeHHEM Sy +1 = MaxX(Sn + &,
0), To ogHOTOUEUHOE MHOKECTBO {0} ABIIACTCS MUHOPAHTHBIM.

3aoaua 3. Tlycts &1, &, ... — HEOTpHLIATENBHBIE a0CONIOTHO HEMIPEPHIBHBIE HE3aBUCUMBIE OIMHAKOBO
pacrpeneneHHbIe CIryJaifHble BEMMYIUHbI ¢ IWIOTHOCTBIO f(X). Ompenenum ciywaiinbie BennuuHbl N1 = &1,
Mn == |&1 — &n_1|. HaiiTit tutoTHOCT pacrpeesieH st TIEpEX 0THOTO Spa.

3aoaua 4. Ilycts &1, &, ... — HEOTpHULIATENBHBIE A0CONIOTHO HEMIPEPHIBHBIC HE3aBUCUMBIC OIIMHAKOBO
pacrpeneneHHbIe CryJaifHbIe BEMMYUHbI ¢ IWIOTHOCTBIO f(X). Ompenenum ciywaiinbie BenuuuHbl N1 = &1,
Mn == |& — & - 1| [loka3ats, 4TO CTaMOHAPHAS IVIOTHOCTH YAOBICTBOPSET YPABHCHHUIO

a(y) = gg(H y) f (x)dx + (f)g(X) f (x+ y)dx,

u umeet B g(y) = A (1 - F(y)), rae L = E &, F(y) = P(& <y).

MuUunoevlX KOHMPOJIbHBIX 3A0aHUIl UIU  UHBLX mamepuanioe,



Bomnpocs k 3auery:

1. MaiiTe onpezesieHne CTOXaCTUYECKOTro MEePEX0IHOTO sIpa

2. JlaiiTe onpeaeneHrne HEIPUBOAMMOCTH 001Iel e MapkoBa

3. laiiTe onpeaeneHre MUHOPAaHTHOTO MHOYKECTBA

4. JlaiiTe onpeneneHne NUKINUECcKon oOmiel enu Mapkosa

5. [laiite onpeeneHue BO3BPaATHOCTH U HEBO3BPATHOCTH 001el nienu Mapkosa

6. JlaiiTe ompeneneHe WHBAPUAHTHOTO W CTAIIMOHAPHOTO PACIPEICICHUN U TMOSICHUTE
pa3IM4ue dTUX MOHATUIA

7. ChopmynupyiiTe CTpOro MapKOBCKOE CBOWCTBO yis 00IIel menu MapkoBa

6. YueOHO-MeTOoAUYeCKOe U HH(POPMAINMOHHOE o0eciedeHHe TUCHUTLIHHBI.
a) OcHOBHas JuTeEpaTypa

1. Bopun A.B., 3opun B.A., IIpoiinakosa E.B., ®egorkun M.A. Beenenue B o0rmiue mienu
MapkoBa: ydeOHO-MeToqudeckoe T1ocobue [Dmextponnsii pecypc]. — H.Hosropon:
Hwuxeroponckuii rocyrmpepcuter, 2013. — 51 c¢. Ne 610.13.08 B ¢doHge 3JIEKTPOHHBIX
pecypcoB HHI'Y. Pexum mocryma: http://www.unn.ru/books

6) [lononHuTeNbHAS TUTEPATYpa

1. upsie A.H. BepositHocTh. B 2-X kH. — 4-¢ n311., nepepad. u jnom. — M.: Hayka, 2004.
—Ku. 1: 520 ¢., Ku. 2: 408 c. (1 7x3.)

2. Hymmenmma D. OOmme HenpuBOAWMBIE 1enmyd MapkoBa W HEOTPHIATEIbHBIC
omeparopsl. — M.: Mup, 1989. — 207 c. (3 9k3.)

3. ®ennep B. Benenne B Teopuro BeposTHOCTEH 1 ee mpuiiokeHus. T. 2. — M.: Hayka,
1984. — 751 c. (15 7x3.)

B) IIporpammuoe oOGecneyenue u HHTEpHET-pecypCh
apXHWBBI MAaTEMaTHYECKUX JKYPHAIIOB Ha caiite mathnet.ru

7. MaTepuaJIbHO-TEXHHUYECKOe o0ecnevyeHue TUCIIUIIMHBI

. MOMENIEHUs U1 MPOBEJICHUS 3aHATUMN: JIEKIIMOHHOIO THUIA, CEMUHAPCKOr0 THUIIA,
IPYNIOBBIX ¥ WHJWBUAYAIbHBIX KOHCYJIbTALUMM, TEKYIIErOo KOHTPOJS M IPOMEKYTOUYHOMN
aTTecTallid, a TaKXke TMOMEUICHHUs s XpaHeHUs U NPO(UIAKTHYECKOrO OOCTyKUBaHUS
o0opynoBaHUs U TOMELIEHUS Ui CaMOCTOATENbHON pPabOThl 0Oy4aroUIuXCcs, OCHAIlEHHBIE
KOMITBIOTEPHOU TEXHUKOUM C BO3MOXHOCTBIO MOJKII0UeHUs K ceT "MHTepHer" u obecnieueHneM
JI0CTYTIa B AIEKTPOHHYIO HH(POpMAIIMOHHO-00pa3oBaTenbHyto cpeny HHITY;

. MaTepUallbHO-TEXHUYECKOE OOecleyenne, HeoOXOAUMOe Ui  pealu3aluu
JMCIUITIMHBL, BKJIIOYas 1abopaTopHOE 000pyI0BaHHE;

. JHIIEH3HOHHOE TIporpammHoe obecriedenune: Windows, Microsoft Office;

o oOydaromuecss M3 YWClIa JIMI C OTPaHUYEHHBIMH BO3MOYKHOCTSAMH 30POBbS

o0eCreunBarOTC 3JICKTPOHHBIMH ¥ (MJIM) TEYaTHBIMH 0Opa30BaTeNIbHBIMU pPECypcaMu B
(dopmax, alanTHPOBAHHBIX K OTPAHHMUYCHHSIM UX 370POBBSI.
pecypcam.

Pabouass mporpamMma y4eOHON AMCHMILIMHBI COCTaBIEHAa B COOTBETCTBHM C y4YEOHBIM
wianoM, [lookeHHeM O TOATOTOBKE HAYYHBIX M HAYYHO-TIEAArOTMYECKUX KaJapoB B
acrimpantype (anbroHkType) ([TocranoBnenue [IpaBurenpcrBa PO ot 30.11.2021 Ne 2122),


http://www.unn.ru/books

®denepanbHBIMU  TOCYAApPCTBEHHBIMU TPEOOBAHUSAMHU K CTPYKType IMPOTPaMM IOJATOTOBKHU
Hay4yHbIX M HAy4YHO-TIEJJarOTMYECKUX KaJapoB B acnupantype (aabronkrype) ([Ipukas
Muno6puayku P® ot 20.10.2021 Ne 951).

ABTOpBI:

Astopsl: 3opun AHnpeit Binagumuposud, npodeccop kadeapbl TEOPUN BEPOSITHOCTEH U
aHanu3a naHHeiXx Mactutyra U”TMM

3opun Bragumup AnexcaapoBud, JoueHTKa(eIpbl TEOPUN BEPOSITHOCTEH M aHAIIN3a TaHHBIX
Nucturyra U”TMM

Penienzent(b1)

3aBenyromuii kadenpoit

IIporpamma ono0pena Ha 3acenannn Metonndeckoil komuccun HMHcTHTyTa /dakynprera OT
2022 rona, mpotokoi Ne .
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