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Pabouas nporpamma pucuumminsl "Teopus crydaifHeIX mpoueccos” coctanena B 2022
rogy B coorBercTBUM ¢ TpeOoBaHuamMu ®I'OC BO - Gakanaspuar mo HampaBIeHHIO

noxroroBku 01.03.02 - TIpuknannas Matemarvika 1 uHbopMmatuka ot "10" suBaps 2018
r. Ne9.

PaspaboTunk: kadenpa npuknagHoii  Marematuku, Kammes P.JA A.d.-M.H.,
npodeccop

Paboyas nporpamma gucLumIMHbI ozo0peHa:

Ha 3acellaHny Kadeapbl NPUKIAJHOM MaTeMaTHKH OT «25» ¢espans 2022 T., IPOTOKOI
Ne 6 _

3aB. kadenpoii ﬁ, Kanues P.M.

T

Ha 3ace/laHik Metouyeckoi KoMucCHU (aKymbTeTa MATEMATHKH M KOMITBIOTEPHBIX
HayK ot «24» mMapta 2022 r., npgrokon Ne 4.

IIpencenatens A Puszaes M.K.

Paoyas nporpaMMa JUCLUIUIMHBI COMNIACOBAHA C Y4eOHO-METONUYECKHUM yIIPABIEHHEM
« 3/ » AL e 2022,

Havanpauk YMY %/ ["acanramxuesa Al

(moamuch)




AHHOTauus padoyeil MPOrpaMMbl TUCHUIIIHMHBI

JlucuuninuHa meopuu CiyuatiHulx npoyecco8 BXOTUT B obszamenvhyto dacth OIIOIT
oOpa3oBaTeIbHON TpOrpaMMbl Oaxanaspuama 10 HampasieHuro noarotoBku 01.03.02-
[IpuknagHas MaTeMaTuka U HHHOPMATHKA.

JlucuunnuHa peanusyeTcss Ha (aKyIbTeTe MaAmeMamuky U KOMNbIOMEPHbIX HAYK
Kagheopoul npuKiaoHou Mamemamuxu.

CopepkaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C W3YYCHHEM U
OCBOGHHEM CIIEAYIONIETO MaTepuayia: CIy4ailHble TMPOIECChl W WX BEPOATHOCTHHIC
XapaKTePUCTHKH; KIaCCHU(PUKAIUS CIyJalHBIX MPOIECCOB; MPeoOpa30oBaHUE CITydalHBIX
mporeccoB; auddepeHIMpoOBaHEe ¥ HHTETPUPOBAHHE CIIy4allHBIX IPOIIECCOB;
CTAIlMOHAPHOCTh W IPTOAUYHOCTH MPOIECCOB; CIEKTPATHHOE MPEJCTABICHUE CIyYalHBIX
mporieccoB; ['ayccoBBl TpOIECCHl, OCHOBHBIE CBEACHUS, Ilemu MapkoBa, MapKOBCKHE
MPOIIECCHl C HEMPEPBIBHBIM BPEMEHEM; ITyaCCOHOBCKHE TMPOIECCHI C TIEPEMEHHOU
WHTEHCHUBHOCTBIO, CIIOKHBIC ITyaCCOHOBCKHME TPOIECCHI; CiIydailHbie (QYHKIIUA C
OpPTOTOHAIBHBIM U HE3aBUCHMBIMU TIPUPAICHUSIMH.

JluctunHa HarleseHa Ha (GOpMUPOBAHKE CIEAYIONIMX KOMIIETSHIINI BBIITYCKHHUKA:
yHUBepcuoHaNbHBIX - YK-1, o6menpodeccuonansubix — OIIK-1 u npodeccrnoHanbHbIX —
ITK-1.

[IpenonaBanne MUCHUIUIMHBL TMPEAyCMaTpUBAET MPOBEJCHUE CIEAYIOUUX BHJIOB
yUeOHBIX 3aHATHH: Jexyuu,  1abopamopHvle 3aHAmus, NPAKmuiecKue 3aHamusl,
camocmosmenvhas paboma.

PabGouass mporpamMma IUCIUIIIMHBI TPEAYCMATPUBACT IPOBEIACHUE CIIECIYIONTUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTHU: KOHMPOIbHASL paboma, KOLIOKGUYM U NPOMEHCYMOUHbII
KOHmMpoib B hopme ax3amena.

OO0beM OUCHUIUIMHBI 4 3a4ETHBIX €IMHUL, B TOM YHUCJIE B aKaJEMUYECKUX Yacax 1o
BHJIaM Y4€OHBIX 3aHATHIH:

Cemec YyeOHble 3aHATHSA dopma
MIPOMEXKYTOUYHOI
P B TOM 1HeIe aT’lr“)eCTaHI/}III/I (3auer,
KonrakTHast paboTta 00yyaromuxcs ¢ MpernojaBaTeieM CPC, b bepeHmpoBanH bt
Bee 13 HIX B 3a4er, JK3aMeH)
ro | Jlekuuu | Jlabopa- | Ilpaktnue | KCP Koncynpra- | TOM
TOPHBIE CKHe UH YHCIT
3aHATHA 3aHATHA e
IK3a
MeH
7 144 16 16 24 88 9K3aMEH
Uroro | 144 16 16 24 88

1. Ilesn ocBOEHHS AMCIMILJINHDI.

LensaMu 0OCBOEHUS TUCLMIUIMHBI Meopus CIyYaAuHbIX NPOYecco8 SIBIAETCS:
- OBJAJCHUE OCHOBHBIMU TMOHATUSMH, METOAAMU Meopuu CAy4auHblX HNpOYeccos,
Clly4yailHple TpOLIECChl M WX BEPOSTHOCTHBIE XapaKTEPUCTUKH, NpeoOpa3zoBaHUE
CIIy4alHBIX MPOLIECCOB, OCHOBHBIE MOHATUS KOPPEIALMOHHON TEOPUU; CTAMOHAPHOCTD,
OPrOANYHOCTb, CIEKTPAJIBHOE PAa3JIOKEHHUE IMPOLECCOB; TayCCOBCKME IIPOLECCHI, HX
CBONMCTBA; MAPKOBCKHE CIIy4alHbIE IIPOLIECCHI; IyaCCOHOBCKHUE CIIyYalHbIE ITPOLECCHI.



- TBOPUYECKOE OBJIAJICHUE OCHOBHBIMH METOJIAMH M TEXHOJOTUSIMH 00OCHOBAHUS TCOPUH U
pELIeHUS 3a/1a4 meopuu Cay4auHblX npoyeccos; MPUIOKEHUS TEOPETUIECKOr0 MaTepuaia
K PEIICHUIO TPUKJIAJAHBIX 337]a4 MATEMATUKH, €CTECTBO3HAHUS.

- OBJIaJICHUE OCHOBHBIMH CTOXaCTHUYECKUMU METOAAMU Meopul CIy4auHblx npoyeccos s
co3fgaHusi 0a3pl MOCIEIYIONIUM CMEXHBIM KypcaM, B YaCTHOCTH, [UII KYypCOB,
IPEeIyCMOTPEHHBIX K OCBOCHUIO B MarucTpaType.

2. Mecro nucuuninnbl B cTtpykrype OIIOII 6akanaBpuara.

JucuunianHa Teopusl CIy4yalHBIX MPOLIECCOB BXOJIUT B 00sA3ameNvbHyl0 4acTb
oOpa3oBaTenpHON MpPOTpaMMbl Oakanagpuama 1o HampabieHuto moarotoBku 01.03.02.
NpUKIagHas MaTeMaThuka U WHpOpMaTuka. 3HAHUA TI0 Meopuu CAYYAUHLIX NPOYECCcos
HEOOXOAMMBI ISl JAHHOM CIELHATBHOCTH, KaK JJIi OCBOEHHUS Pa3IUYHBIX CMEXHBIX
OUCUUIUIMH, TaK M KpallHE HYyXHBl JUIS CO3JIaHHAA MaTeMaTHYECKUX MoJeen
CMOXACmMU4ecKux npoyeccos, i MOCHEeAYIOEro UX pelieHus, BbIoopa U3 MOIyYEeHHBIX
pELIEHN TE€X PEMIEHUM, KOTOPbIE UMEIOT NMPUKIATHOW CMBICIL.

N3yueHune meopuu ciuyuaHvlx npoyeccog MPEANoiaracT Xopouee 3HaHue meopuu
geposmHocmell, MamMeMamuyeckou CMamucmuKky, 3J1eMeHmos  QYHKYUOHAILHO20
aHanuza, MHeuHou aneeopsl, unmezpaia Cmuibmoveca, meopuu Mepol.

3. Komnerenuun ody4aromierocsi, GopmMupyemsblie B pe3yJibTaTe 0CBOCHHUS
AUCUMILTHHBI (MepeYeHb MJIAHUPYEMbIX Pe3yabTATOB 00y4eHHs ).

Kon u | Kox u | [lnanupyemsbie pesyabrarsl | [Ipouenypa
HAUMeHOBaHue HAHMeHOBaHUe o0y4eHHs OCBOEHHUS
KOMIeTeHIHH U3 | HHAMKATOpa
onoIi AOCTH/KECHHU S

KOMIIeTeHIUii (6

coomeemcmauu c

Ol10I1)
YK-1. YK-1.1. 3HaeT: CTPyKTypy 3a]1a4 B KoHnTpoabHbie
Crniocoben 3HaeT NPUHIIMIIBI pa3IMYHbIX 00JIaCTSIX. paboTHl,
OCYILECTBIATH MOUCK, | cOOpa, 00pabOTKM U | YMeeT: aHaIM3UPOBaTh nabopaTopHbIe
KPUTUYECKHUH aHAIU3 | 0000IIeHUS MMOCTAHOBKY JAHHOU paboThl, IK3aMeH
U CUHTE3 UHpOpMaLnH. MaTeMaTHYeCKOM 3a/1auu.
uHpopmanuu Bnapeer: HaBbikamu cOopa,
IPUMEHSATh oT6opa u 06001eHUS
CUCTEMHBIN ITOAXO Hay4YHOU MH(OpMaIUU B
IUIsL peLIeHus pa3nUYHbIX 00IACTAX
MTOCTaBJIEHHBIX 3a7ay. MaTEMaTHKHU.

YK-1.2. 3HaeT: NIpUHIUIBI

YMeeT COOTHOCUTh MaTeMaTH4eCKOro

pa3HOpPOAHbIE MO/JICIIUPOBAHUS

ABJICHUS U Pa3HOPOAHBIX SBJICHUH.

CHUCTEMATHU3UPOBaTh | YMeeT: CHCTEMHO ITOAXOINUTh

UX B paMKax K pElIeHHIO0 3a/1a4 Ha

U30paHHBIX BUJIOB Pa3HOPO/IHBIE SIBIICHUS B

npodeCCHOHAIBHON 00JacTH MaTeMaTHUKH U

JESATENBHOCTH. KOMIIBIOTEPHBIX HaYK.

JEeSITEIbHOCTH. Bnapneer: HaBbIKaMU

crCcTeMaTH3aluu
Pa3HOPOJIHBIX SIBJICHUM.
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YK-1.3.

Nmeet mpakTudeckuil
OTIBIT PabOTHI C
nH(pOpPMaITMOHHBIMHU
HMCTOYHUKAMH, OIIBIT
HAYYHOTO ITOMCKa
CO3aHMS HAYYHBIX
TEKCTOB.

3HaeT: cOBpeMEHHbIE
MeTOBI cOOpa M aHaIHM3a
Hay4YyHOTO MaTepuaa.
YMmeer: NpUMEHSTH
COBPEMEHHBIE METO/IbI U
CpeICTBa aHalu3a U
CUCTEMAaTH3aINH HAyYHBIX
JTAHHBIX.

Buageer: HaBbIKaMu

Y TIOJIb30BaHUs
MH(POPMALMOHHBIX
TEXHOJIOTHIl B OpraHu3aluu u
MPOBEACHUU HAYYHOTO
HCCIIeIOBaHUSI.

OIIK-1.

Crioco0OeH MpUMEHSATh
1 MO (UITIPOBATH
MaTeMaTHYeCKue
MOJICTIH JIJISl PEIICHIS
3aja4 B o0yacTu
npodeccHnoHATEHOM
JEATEILHOCTH

OIIK-1.1.

O0agaer 0a30BBIMU
3HAHUSAMHU,
MOJTyYCHHBIMHU B
obnactu
MaTeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX

HayK.

3HaeT: TeOpeTUUECKHE
OCHOBBI 0A30BBIX
MaTeMaTHYECKUX TUCIHIUIMH,
a TaKkKe TEOPETUIECKON
MEXaHUKH, (PU3HUKH.

YMeert: pemars 3aauu,
CBSI3aHHBIE C UCCIICIOBAaHUEM
Pa3IUYHBIX METOJIOB,
MOJTyYCHHBIX B 00JIACTH
MaTeMaTU4eCKuX U
(GU3NIECKUX HaYK.

Baaageer: 6a30oBeIMU
METOAAaMH TI0 UCCIIEIOBAHHIO
MaTeMaTU4eCKuX U
€CTeCTBEHHOHAYYHBIX 3a7ad.

OIIK-1.2.

YMeeT UCIOoJIb30BaTh
dbyHIaMeHTalIbHbIE
3HAHUS B
npodeccuoHaNbHOM
JIeATEIIbHOCTH

3HaeT: crmocoObl
HWCIOJIb30BaHNs 3HAHWUI B
Pa3TUYHBIX 00JACTIX
MaTEeMaTUKHU TIPH PElIeHUN
KOHKPETHBIX 3a/a4 B 001acTu
MaTEMAaTUKH U €CTECTBEHHBIX
HayK.

Ymeer: NpUMEHATH
pa3IMYHbIE METO/IbI 11O
HCCIICJOBAHUIO
MaTeMaTUYeCKUX U
€CTECTBEHHOHAYYHBIX 3a7a4.
Biajgeer: HaBbIKaMU
MIPUMEHEHUS
MaTeMaTHYECKHUX METOJIOB
MIPU PEIICHUHA KOHKPETHBIX
3a7a4 B 00JIaCTH MaTEMAaTUKHU
Y €CTECTBCHHBIX HayK.

OIIK-1.3.

Hmeet HaBBIKU
BbIOOpa METOJIOB
peleHns 3a1a4
npodheccCuoHaNBHOM
NEeSITeIbHOCTH Ha
OCHOBE
TEOPETUUECKHUX

3HaeT: pa3IuyHbIe METObI
HCCIEIOBAHUIO
MaTEeMaTUYCCKUX U
€CTECTBEHHOHAYYHBIX 3a7a4.
YMeeT: KOPPEKTHO BBHIOpATh
METObI PEIICHUS
KOHKPETHOM 3a/1a4u B
00J1aCTH MaTEMaTHKH U

Kontponbusbie
paboTHI,
nabopaTopHbIE
paboThl, IK3aMeH
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3HaHUH, MOJY4YEHHBIX
B o0nactu
MaTeMaTHYECKUX U
(WJIM) €CTECTBEHHBIX

€CTECTBEHHBIX HAYK.
Bnapeer: HaBbIKamMu BbIOOpa
METOJOB pelIeHUs 3a/1ay.

HayK.

IK-1. INK-1.1. 3HaeT: OCHOBBI TEOPUU KoHTposbHbIe
CriocoGeH cobupats, | Obnmagaer yMeHHEM BEPOSITHOCTEH U paboThI,
oOpabaThIBaTh U cbopa u 00paboTKH MaTeMaTU4eCKOn nabopaTopHbIE

UHTEPIPETHPOBATH
JTAaHHBIC COBPEMEHHBIX
HAy4YHBIX
HCCIICIOBAHHUIM,
HEOOXOAUMBIC JJIS
dhopmMupoBaHHS
BBIBOJIOB I10
COOTBETCTBYIOIINM
HayYHBIM
HCCIEI0BAHUIM

JIAaHHEBIX,
MOJTYyYECHHBIX B
obnactu
MaTeMaTHYCCKUX U
(WJIM) eCTECTBEHHBIX
Hayk,
IporpaMMHUpPOBaHUS
1 HH()OPMAITMOHHBIX
TEXHOJIOTUH IS

CTaTUCTHUKHU, YUCIICHHBIC
METO/Ibl U COBPEMEHHBIE
SA3BIKH IPOTpaMMHUPOBAHUA.
YMmeer: NpUMEHSTh
COBPCMCHHBIC HAYYHBIC
WCCIIEIOBaHUS 7Sl pEeLICHUS
PAa3JIMYHBIX 3a4a4
MaTeMaTHYeCKUX U
C€CTCCTBCHHBIX HAYK.

dopmupoBanus Baageer: HaBbIKaMu
BBIBOJIOB I10 ImporpaMMHUpOBaHud HA
COOTBETCTBYIOLIHM COBPEMEHHBIX SI3bIKaX
Hay4YHbIM METOAaMHU IMMOCTPOCHUA
MCCIICJIOBAHHSIM. MaTeMaTH4eCKUX MOJICIICH.
MK-1.2. 3HaeT: METO/Ibl TOCTPOCHHUS

YMeeT HaxXOIUTh,
(dopMynupoBaTh U
peuaTh CTaHAapTHBIC
3aJa4u B
COOCTBEHHOM
Hay4YHO-UCCIEH0-
BaTeJIbCKOM
JIeATECIIEHOCTH B
MaTeMaTHKe u
uH(pOpMaTHUKE.

IPOAYKTA.

MaTeMaTHYeCKU MOJIENEH;
Ymeer: pemiath 3a1a4H,
CBSI3aHHBIE C UCCIIEIOBAHUEM
onepauvii U YMUCICHHBIMU
METOJaMH.

Baapeer: meTogamu
MOCTPOEHHUSI MAaTEMaTHUYECKUX
MOJIEIIEN.

MK-1.3.

HMeer nmpakTU4eCcKuil
OIIBIT UCIIOIb30BAHMS
METO0B
COBPEMEHHBIX
Hay4YHBIX
HACCIIENOBAHUMN.

3HaeT: METOBI
WCCIEA0OBaHUS TPUKIIAAHBIX
3a/1a4; COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHO-
JIOTHH.

YMmeeT: IPUMEHSTh METO]IbI
WCCTIEOBAHUS TIPUKIIATHBIX
3a/1a4; COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHHA.

Baaneer: HaBEIKaMU
MIOCTPOEHHUSI MAaTEMaTHUYECKUX
MOJIEJICH JJIsl peleHus 3a/1a4
MPUKJIATHOTO XapaKTepa.

paboThI, PK3aMEH




4. O0beM, CTPYKTYpa M cOJep:KaHue JUCHUILIHHBI.
4.1. O0beM IHUCHMUILIMHBI COCTaBIAET 4 3a4yeTHBIX eIWHMIBI, 144 akageMUYeCcKHUX
yaca.

4.2. CTpyKTypa U coJiepkKaHue TUCHUILUIMHBI (MOYJIN).

4.2.1. CtpykTypa JUCHUIUIUHBI.

HasBanue AyauTOpHBIE 3aHATHS, B DopMbI
pa3/iesioB H TeM TOM 4YHCJIe TeKylIero
AUCHHUILINHBI KOHTPOJIA
yCIeBaeMoCTH
(mo HexeasIM
cemecTpa)
dopma
NPOMEKYTOYHOM
arrecranuu (1o
ceMecTpam)

MogayJs 1. KoppeasiunoHHasi Teopust CJIy4ailHbIX IIPOLIECCOB.

Heneasn

cemecTpa
Kontp.cam.

CamocrosTeJbHas

pa6ora

o
&
o

[Ipakr. 3ansTUA
Jlabopart. paboThl

Cemectp
Jlexuun

Bcero no VI 4 8 4 20 | KontposnbHas
MO/IYJTIO pabora,
KOJIJIOKBHYM.

1.Cnyuaiinsie 7
dynxumy, 2 2 2 10
MPOIIECCHI.
Koneunomepnrie
pacrpeneneHus

2.MoMeHTHbIE 7
ymrcuin 2 4 2 10
CIIy4yaliHOTO
nporecea, ux
CBONCTBA.

MoayJib 2. CTannoHapHbIe CJIy4ailHbIe MPOIECChI.

Bcero mo mogymo | 7 6 8 6 16 KontponsHas

2. pabora,
KOJUIOKBHYM.

1.CranmonapHbie 7

ClIy4aiiHble 6

MIPOIIECCHI. 4 4 4

DproauyHOCTb

rnpo1ecca.

2. TaycoBckue 7

CIty4aiHbIE 10

MIPOIIECCHI. 2 4 2

Moayasb 3. MapkoBcKHe cIy4aiiHbIe PO ECChI.

Bcero mo moxymo 3 | 7 6 8 6 16 | KonTposbHas
pabora,
KOJJIOKBUYM.




1.MapxkoBckue 7
nporeccsl. [enu 2 2 2 6
Mapxkoga.
2.0 HOpOAHBIE 7
uenu Mapkosa. 2 4 2 6
OproanvIHOCTH
LEMen.

3.CroxacTuueckue 7

muddepeHunanbHbIe 2 2 2 4
ypasHenus Hto

Monayas 4. IloaroToBKa K 3K3aMeHY. 36
Hroro 3a VII 16 24 16 88
ceMecTp

4.3. Copep:xaHue TMCUUIIMHBI, CTPYKTYPUPOBaHHUeE 10 TeMaM (pa3/iesioM)
4.3.1. CoaepsxaHue JJeKIHOHHBIX 3aHATHH 1O AUCUMUIIJIMHAM.
Moayas 1. KoppeasiumoHHass TeopHs CJIy4ailHbIX IIPOLIECCOB.
Temal.Cuy4yaiinble QpyHKUUHM, npouecchl. KoHedyHOMepHbIe pacnpenejieHus.

Crny4aiiHble BEJIMYUHBI, PYHKIHUH, TPOLECCHI, MOJsA. TpaeKToOpusi U CEYCHUE CIy4ailHOTO
npouecca. CUCTEMBI KOHEUHOMEPHBIX PACHPEIEICHUI CIIy4ailHOro mpouecca, CBOMCTBA
COIJJaCOBAaHHOCTH U cuMMeTpuuyHocTH. Teopema Koamoroposa. Croxactuueckas
HKBHUBAJIEHTHOCTb, CENapa0eIbHOCTb.

Tema 2. MoMeHTHBbIE (PYHKIIMH CIy4AHHOT0 MpoIecca, HX CBOMCTBA.

QOyHKIMM MAaTEeMaTUYECKOro OXHUIAHUSA, JIUCIEPCUUM U KOBAPHUALMU  CIy4ailHOTO
npouecca. HopmupoBanHasi KoBapualoHHasi (GyHKIUS, CBOMCTBA MOMEHTHBIX (DYHKIIHIA:
HE OTpPUUATENIbHOCTh KOBAapHAlMOHHOW (QYHKIMM TpU PaBEHCTBE apryMEHTOB,
CUMMETPUYHOCTb, OrPAaHUYEHHOCTh, HEOTPULATEIbHAs OINPEAEIECHHOCTh. B3anmHas
KOBapUalMOHHas (DYHKIMS CIIyYaiHBIX TPOLECCOB.

Moayas 2. CTaumoHapHbIe cJIy4ailHbIe PO ECcChl.
Tema 3. CranuoHapHble ciy4YailHbIe MPOLECChl. JProAUYHOCTD Mpolecca.
Onpenenenus CTAaIMOHAPHOCTH CIY4alHOTO TMpolecca B CTPOrOM MW IIHPOKOM
cMmbiciax. CBOMCTBa KOBapHallMOHHOM (DYHKIIMM CTAlMOHAPHOTO IMpolecca. BzaumHas
CTAalMOHAPHOCTh CIy4alHbIX IpoueccoB. CpenHee 3HAaYEHWE CIydalHOro mpouecca Io
apryMEHTY Ha MHTEpBAJIC, DSPrOJAMYHOCTH IIPOLECCa 10 MATEMATUYECKOMY OXKHIAHMIO,
JTUCTIEPCHH, KOBapUalIMOHHOHN (yHKIMKU. Kputepuit sproaMyHOCTH 0 MaTeMaTH4YeCKOMY
oxxuganuio. [IpubnmxeHHast OleHKa MaTeMaTHYeCKOro OKUJaHMs CIIydallHOTo mpoliecca
B CIIy4ae 3prOAUYHOCTH.
Tema 4. I'ayccoBckue ciayyailHbIe POLECCHI.
[ayccoBckue ciy4ailHble  BEJIMYMHBI, BEKTOpa. XapaKTepucTudeckas (QyHKIUS
rayCCOBCKHX pacrpenieicHuid B R™ , KOppessiiiMOHHbBIE OTiepaTop, MaTpuiia. ['ayccoBckue
ciydyaiiHple  (YHKIIMH, TIPOLIECChl. 3aJlaHUME BEPOATHOCTHOW Mephl. JIMHEWHBIE
npeoOpa3oBaHre TayCCOBCKUX BETMYMH, POIECCOB.
Mopyas 3. MapkoBckHe ciy4yaiHbIe IPOLECCHI.
Tema 5. MapkoBckue npoueccol. llenn MapkoBa.
OO1ee ompeneneHne MapKOBCKOro mpoiiecca. [lepexonHbie BEpOSITHOCTH Ipoliecca,
YCIOBHE MapKOBOCTH, OAHOPOAHOCTH mpouecca. Llemp MapkoBa, mnepexoaHsie
BEPOSATHOCTH, MATpHILAa NEPEXOAHBIX BEPOSTHOCTEH, KOHEYHOMEPHBIEC DPaCIpPENCICHUS.



Bektop pacnpenenenuit  BeposTHOCTEM. YpaBHeHus Koimoroposa-Uenmena s
IIEPEXOIHBIX BEPOSATHOCTEN.

Tema 6. OqHopoanblie nenu MapkoBa. Jproau4HoOCThb Lenei.
Pasmeuennslii rpad coctosHUN KoHeYHOM mnenu MapkoBa. Knaccudukamms cocTosTHUM.
Bo3BpaTHble M HEBO3BpAaTHbIE COCTOSIHUS Lenu MapkoBa, KpUTEpUd BO3BPATHOCTH.
DproAnYHOCTh OAHOPOAHOMN LienH, Teopema MapkoBa. CranMOHapHbBIE pacHpeNciICHHUS,
(uHaIbHBIE BEPOATHOCTH.

Tema 7. Ctoxactuueckue auddepenumansubie ypaBuenus Uro.
Croxactuueckue quddepenimansubie ypapaenus Mro. MaTterpan Uto. ®opmyna Uto.

4.3.2. CoaepskaHue MPAKTHYECKHUX 3aAHATHIH 10 AUCUUILJIMHE.
Monynsl. KoppensunonHas Teopus Cly4alHbIX IIPOLECCOB.

Temal. Cnyuaitnsie ¢pyHKIIMY, Tpouiecchl. KoHeyHOMEpHBIE pachpeeieHus.
Onucanve, HAXOXICHUE TPACKTOPUM W CEYEHUM chydalHoro mnpouecca. IIpoBepka
MPUHIUIIA COTJJACOBAHHOCTH KOHEUHOMEPHBIX paclpeeieH!i, HAX0KIEHHE OJHOMEPHBIX
pacnpenesneHun nporuecca.

Tema2. MoMeHTHBIE (PYHKITUU CIIy4alHOTO Mpolecca, MX CBOWCTBA.

Beluncienre OCpPEIHEHHBIX XapaKTEpUCTUK CiydaiHoro mpouecca. OrnpezaeneHue
B3aMMHOM KOBapHallMOHHON (PYHKIUH nporieccoB. CBONCTBA MOMEHTHBIX (YHKIIHI.

Tema 3. KanHoHMuYeckue NpEACTaBICHUs CIydalHOro Ipouecca. Pa3znoxxeHune
IIPOLIECCOB  C  JUCKPETHBIM  CIEKTpOM. ['apMOHMKHM mponecca. Breruucnenue
XapaKTEPUCTHKU MPOLECCa O PA3JIOKEHHUIO.

Tema 4. IlpeoOpazoBanus ciy4alHbIX TporieccoB. CXOAUMOCTbh CIIy4YalHBIX
nporeccoB. uddepenuupoBanre u uHTErpupoBaHue mnpoiecco. I[IpeoOpazoBanue
CIIy4ailHBIX IPOLIECCOB JUHAMUYECKUMH CUCTEMAMH.

Tema 5. IlpeoOpazoBaHue MNpPOILECCOB AUHAMUYECKUMH cuUcTeMamu. JIuHelHbIe
npeodpa3zoBaHusl CiydyalHbIX TpolieccoB. HenmmHelinbie mpeoOpa3oBaHusl PEIICHUS 3a/1ad.

Mopyie 2. CrannoHapHsbl€ CIIy4alHbIE TPOLIECCHI.
Tewma 6. CrarmoHapHsble CllydaifHbIe MTPOIIECChl. IPTOAUIHOCTD MTpoIiecca.
CTaimoHapHOCTh CIIYYalHBIX MPOLECCOB. DProJAUYHOCTh CIIy4allHOIO Mpolecca.
CpenHee 3HaueHUE CIy4ailHOTO Ipolecca Mo apryMeHTy Ha uHtepBaie. [IpubnnxeHHas
OLICHKA MOMEHTHBIX XapaKTEPUCTHK CIIy4allHOrO Ipoliecca CPEAHMMH 3HA4YCHHSIMU
OTJEIIBHBIX PEATN3AIUM.

Tema 7. CnekTpalibHOE pa3ioKEHUE CTALlMOHAPHBIX CIIy4alHbIX IPOLECCOB.

CrekTpajibHOE TPEe/ICTaBlIEHUE CIy4alHbIX mpoleccoB. CrniekTpaibHble GYHKLIUS U
IUIOTHOCTH CIIy4alHOTO Mporecca.

Tema 8. DddexTuBHBIE XapaKTEPUCTUKU CIy4allHOro mpolecca.d3PppekTuBHas
HIMpHUHA CTIEKTpa 3P PeKTUBHAS ATUTEABHOCTD Koppensiiuu. CrekTpanbHas INIOTHOCTb.

Tema 9. I'ayccoBckue ciydailHble MpOLECCHl. ['ayCCOBCKHE CllydailHble BEKTOPBI,
KOPPEJIALIMOHHBIN onepaTop, MaTpulia. ['ayccoBCKue cllydailHble TPOLIECCHI.

Tema 10. IlpeoOpazoBaHue raycCoOBCKUX Ciy4ailHbIX mpoiieccoB. KoHeuHoMepHbIe
pacmpenenieHrss TayCCOBCKHMX CIydalHBIX TIpoiieccoB. JIMHEWHBIE mpeoOpa3oBaHUs
rayCCOBCKHUX MPOLIECCOB.

Monyns 3. MapKOBCKUE Cily4ailHbI€ TPOLIECCHI.
Tema 11. MapkoBckue mnpoueccsl. Ilemm MapkoBa. llenu Mapkosa,
NEPEXO/IHbIE BEPOSITHOCTH, MAaTpUlla MEPEXOJHBIX BepOsATHOCTEW. PazMedeHHbIN rpad
COCTOSIHMM KOHEYHOU 1enu Mapkosa.



Temal2. OnHopoanbie nenu MapkoBa. JproguuHoctsb nenu. Kraccuduxarms
COCTOSIHMU. BpIunciieHne nepexoaHpiX BEPOATHOCTEN, BEPOSITHOCTEN COCTOSTHUM.

Temal3. Jproguunocts nenu MapkoBa. JlocTaTOUHBIE YCIOBUS dPTOJUYHOCTH.
Pemenue 3agau.

Tema 14. CranmoHapHoe pacnpegejeHue BeposiTHOCTell. HBapuaHTHOE
pacrpeneneHue BeposATHOCTe. (DHUHaNbHBIE BEpPOSTHOCTEH. BblUMCIEHHE MNpeaeabHbIX
BEPOSTHOCTEM.

Tema 15. MapkoBcKkHe 1enu ¢ HeNpepbiBHbIM BpeMeHeM. IlepexoiHbie
BeposATHOCTU. [ImOoTHOCTH mepexona u3 cocTosHUM B cocTosiHue. CHCTEMBI ypaBHEHHIM
Konmoropoga.

Tema 16. HenmpepoiBHble MapKoBCKHE TPOLECCHI € KOHEYHBIM YMCJIOM
cocrossauii. CucreMsl ypaBHeHu KosMoroposa Jj1s1 BEpOSTHOCTEN COCTOSIHHIA, pPEILICHHE
3aaad4.

4.3.3. ConepixaHue JJaOOPATOPHBIX 3aHATHI N0 TUCHUITHHE.

Monyns 1. KoppensunonHas Teopus ClIy4alHbIX POLECCOB

Tema 1. Cnyuaiinble pyHKIMH, Ipouecchl. KoHeuHOMEpHBIE pacpeIesIeHNUS.

MogenupoBanue CiIlydalHBIX CHUCTEM C KOHEUYHBIM YHCJIOM PaBHOBEPOSTHBIX
3HaueHU. Beraucienne abCoMOTHRIX U OTHOCUTEIBHBIX YaCTOT BHIOOPKH.

Tema 2. MomMeHTHBIE PYHKITUU CITy4ailHOTO MpoIecca, MX CBOMCTBA.

PaspirpeiBaHne CIly4allHOIO IIPpOLIECCA C KOHEYHBIM YMCJIOM PaBHOBEPOATHBIX
TpaekTopuil. BeluncieHne OTHOCUTENBHBIX YaCcTOT BBIOOPKH, OIIEHKA MAaTeMaTH4eCKOTro
0KMIaHUSL.

Tewma 3. [IpeoOpa3zoBanue ciydyallHbBIX MPOLIECCOB.

MoaenupoBanue CIIydallHOTO MPOLIECCa PABHOBEPOATHBIX TPACKTOpUU. JIMHEWHOE
npeoOpa3zoBaHue Mpolecca, 3JIEMEHTOB BEIOOPKHU.

Monyins 2. CranmoHapHsbI€ CIIy4alHbIE TPOLIECCHI.

Tema 4. CraruoHapHbI€ CIIy4alHbIE MPOLIECCHI. DProanyYecKas TEOPHUSL.

Pa3pIrppiBaHme Cyd4ailHOrO MPOIECCAa C KOHEUHBIM YUCIIOM TPACKTOPUN 3aJaHHBIX
BeposiTHOCTeH. [lpuOmmkeHHass OIEHKa MaTeMaTHYeCKOTO OKHMJIaHUS, IUCIIEPCUU H
KOBAapUAlIMOHHOW (PYHKIIUHU. Y CTAHOBHUTH, CTAIIMOHAPEH JIU MIPOIIECC.

Tema 5. CrekTpanbHOE Pa3a0KeHUE CTAMOHAPHBIX CIYYailHBIX MPOLECCOB.

MogenupoBanue Ciay4alHOrO MpOLEcca C€ KOHEYHBIM YHCIOM TPACKTOPUM
3aJJaHHBIX BEPOSATHOCTEM. [TpubmmxenHoe CIIEKTPAJILHOE IIpEACTaBICHUE
pas3bIrpeIBAEMOI0 Ipolecca.

Tema 6. ['ayccoBckue ciy4aliHbI€ IPOLIECCHI.

MonenupoBaHue rapMOHUYECKOTO CIIYYaMHOI0 MPOILECCa ¢ TayCCOBOM CIIyYalHOM
aMIUTATYZOU 3aJaHHBIX YHCIIOBBIX XapAKTEPUCTHUK.

Monyinb 3. MapKOBCKHE CIIy4alHbIE TPOLIECCHI.

Tema 7. MapkoBckue npouecchl. Llenmn Mapkoga.

Brruncnenne nepexoaHbIX BEpPOSITHOCTEM Lienu MapkoBa ¢ HCKOMOW MaTpuuen
ynpasienus. [Iposepka ypaBaenus Konmoroposa-Uenmena.

Tema 8. OgHopoansie 11enu MapkoBa. IproJuyHOCTb.

IIpoBepka sproguuHocTH Lenu MapkoBa, ymnpaBiIIEMOM 3aJaHHOM MAaTPHULECH.
Brruucnenue puHaIbHBIX BEPOSITHOCTEH.

Tema 9. MapkoBcKHE LIENU C HENPEPHIBHBIM BPEMEHEM.

[Tpubmmxennoe pemenue Ha DOBM cucremsl ypaBHenuidd Kommoroposa s
BEPOSITHOCTEN COCTOSTHHM.
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5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

B ocHOoBe mnpenonaBaHus IUCUUIUIMHBL «Teopusi CayuaiHvix npoyeccosy
JEKUT  JIGKIIMOHHO-CEMUHApCKasi  cucTeMa OOy4YeHHMsT B COYETaHMH C
7a00paTOPHBIMU  3aHATUAMH. OJTO CBSI3aHO C HEOOXOJUMOCTBIO aKTUBHOTO
MPOAYMBIBAHUSI TEOPETUYECKOTO MaTepuaia U JadbHEHIIero MPUIIOKEHUS €ero K
NpUKIAAHBIM  3anadaM.  VHauBUAyadbHble  OCOOEHHOCTH  OOYyYaroIUXCs
YUUTBIBAIOTCS ~ MOJ0OPOM  3aJaHUil  pa3sHOro  YpOBHS  CIOXKHOCTH IS
CaMOCTOSITENIbHON paOOThI CTYIC€HTOB.

[lo paHHOM JOUCHUIUIMHE Y4YeOHBIM IUUJIAHOM MPEAYCMOTPEHO TaKkKe
NPOBEICHUE 3aHATHUM B MHTEPAKTHUBHBIX (opmax. Jleknuu npoBOAsSTCS B
ayJIMTOPUSIX, OCHAILIEHHBIX BUJCOMpOeKTOpaMu. B yHuBepcurere GyHKIUOHUPYET
Lentp COBPEMEHHBIX  00pa30BaTEIbHBIX  TEXHOJIOTH, B KOTOpOM
Ipe1yCcMaTPUBAIOTCS MACTEP-KIIACCHI CIIEIIMAIUCTOB.

. YueOHO-MeToan4ecKoe odecredyeHue CaMOCTOATEIbHOM PA0OThI CTYJACHTOB.
6.1. Buabl 4 MOPS/IOK BHINMOJTHEHUSI CAMOCTOATEILHON padoThl.

Monynsl. KoppensunoHHas Teopus CIIy4ailHbIX IPOLECCOB.

Cayuaiinsiii poriece x(t) onpeneneH ypaBaenueM x(t) = té(w),
t > 0,rae &(w)— cnyuaiiHas BelTMYMHA, PABHOMEPHO pacIpe/eliCHHAs Ha OTPE3Ke
[1; 2]. Onucath MHOKECTBO TPACKTOPHIA M CEUCHHIA CITy4aifHOTO Tpoliecca.

— (), red(w) -
paBHOMepHO pacnpeneneHHas Ha [0; 1] ciyuaitHas Bennumba. Haiitu cemelicTBO
OJIHOMEPHBIX pacIpeIeICHuUil porecca.

Cnyuaiinblii nponecc 3a1aH ypasHenueM x(t) = (t2 + 1)é(w), t € [0; 1], rae é(w)
- CIayJaiiHas BEJIMYKMHA, MMEIOIIas MMOKa3aTeIbHbIE paclpeIe/icHHe ¢ mapaMeTpoM
A = 5. HaiiTu cemelcTBO OJJHOMEPHBIX paclpeAesICHU MpoIiecca.

Cayuaiinelii mporecce 3aman ypaBHenueMm x(t) = sint - &(w) + cost, rneé(w) -
ciyyaiiHass BeiauuuHa ¢ xapakrepuctukamu M(E) = 5,D(&) = 0,1. Haiitu
MaTeMaTHYECKOE OKHMIaHNE U KOBAPUAITMOHHYIO (DYHKITHIO TIPOIecca.

Cayuaiinsiii mporecc x(t) uMeeT BU.

x(t) = Z ¢i(w)sin(it),t = 0,

rne  &;(w) - NEeUCTBUTENbHBIE HEKOPPEIWPOBAHHBIC CIyYailHbIE BEITUYMHBI C
u3BecTHbIMU mapamerpamu M (&;) = M;, D(§;) = D;.Haiitu KkoBapHaIiiOHHYIO
(YHKIIHIO U MaTEMaTHYECKOE OJKUIaHUE.
3agaHa AByMEpHas IUIOTHOCTh CITy4aiiHOro mporiecca x(t) B Bume
( +a)? + (x; + ay)?

2
BbIYHCIUTD OCHOBHBIE XapaKTepUCTUKHU Tiporiecca M, (t), D, (t) u K, (t1,t5).
Cayuarineiii  mporece  x(t) =t + Vi(w)cost +V,(w)cost,rneVyulV, -
[ICHTPUPOBAHHBIE W HEKOPPEIUPOBaHHBIC Cly4aiiHeie Benmuuubl ¢ D(V;) =

[TycTh ciyuaiiHblii Tpollece 3adaH COOTHOIeHHeM Xx(t) =

1
) ;t ;t = - -
f2(xy, %551, t5) o exp
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0.1uD(V,) = 0.2. Omnpenenuth OCPEAHECHHBIC XaPAKTCPUCTUKU MPOU3BOIHOM
nporiecca.

8. KoBapuanumonnass ¢yHkiusa c.k. — auddepeHuupyeMoro ciydaiHOro mporiecca
x(t) wmmeer  Bum K, (t,t,) = De ®lti-telcosB(t, —t;),a > 0,8 > 0.
OmnpenenuTh AUCTIEPCUIO TTPOU3BOIHON TIpoIiecca.

9. Tlycrts ciyvaiinsiii mporece x(t), t = 0 uMeeT XapaKTepUCTUIECKU
m,(t) = mt,K,(t;, t,) = Dtyt,, rtme D >0. BbUHCIUTH XapaKTCPUCTHKH
npouecca y = six(t)dr, t = 0.

10.ITycTh ciy4aiiHbIi mporiecce
n

y(®) =) aOx®
i=1
rae x;(t) — HeKOTOopbIe CcayJaiHble mpoIiecchl, a;(t) - HecayJaliHble QYHKIIHH.
Jlokazatb, 4TO

n n
Ky (t1,t2) = Z Z a; (1) a; (t2) Ky (1, £2).
i=1 j=1
Mopyie 2. CrannoHapHsbI€ CIIy4alHbIE TPOLIECCHI.

1. IlycTtbx(t) — cranyoHapHas B HIUPOKOM CMbIcie nuddepeHupyemas ciydaiHas
¢yuknus. [lokazare, yTo ee Mpom3BOAHAsX (t)TaKKe CTAllMOHApHA B IIMPOKOM
CMBICTIE.

2. Tlycts ¢ (w) - caydaiiHas BeIMYKMHA C TUIOTHOCTHIO PacIipe/IeICHUs
f(x) =sinx,0<x <m/2 u a,v - nocrosuHble. byaer iu ciyyaitHpIii mporecc
x(t) = asin(vt + {(w)) crannoHapHbBIM?

3. Ilycteé(w) - cuydaitHash BenUYMHA, PABHOMEPHO pACIpECICHHAas Ha OTpeE3Ke
[0; 21] . TokasaTh, 4TO CAYYAMHBIM IIPOIECC
x(t) = 5sin(3t + & (w))cranMoHapHbIif B IIMPOKOM CMBICIIE U IPTOAUYECKHMA 10
MaTEeMaTHYECKOMY OKUJaHUIO.

4. Tlyctex(t) - mpouecc ITyaccona ¢ mapamerpom A, a . (t) = x(t) — At.

Byner nu stoT mpomecc 4 (t) 3progudeH OTHOCUTEIBHO CBOETO MaTeMaTHUECKOTO
OXXUgaHusa?

5. KoBapuaryonHast (QyHKIIUS CTallMOHAPHOW ciydaiiHoW ¢yHkumu x(t) 3amaHa B
sune K, (1) = o2e "l ¢ > 0,—00 < T < +00 . Haiitn CHEKTPaIbHYIO IIOTHOCTh
s(A) u apdexTuBHBIC XapakTEepUCTHKU AT U AA.

6. Onpenenuth KOBapUAMOHHYIO (DYHKIMIO, JUCHEPCUI0 U 3(PPEKTUBHYIO IIUPUHY
CIIEKTpa CTAIMOHAPHOTO MPOIIecca, UMEIOIIETO CIIEKTPATBHYIO IJIOTHOCTh

3
s(4) = T(A249)

7. HaiiTu cnekTpaiapbHyIO IUIOTHOCTh, 3(P(EKTHBHYIO MIMPUHY CHEKTpa W CPEIHHM
WHTEPBAJ  KOPPEIIIMM  CTallMOHApHOTO  ciy4daiiHoro mporecca x(t) ¢
KOBapHaImoHHOM (hyHKIuEen

K(x) = De™*t" a > 0.

8. Ilyctp ¢é(w) m n(w) - ciayyailHble BEJIMYHMHBI, COBMECTHOE pACIPEICICHUH
KOTOPBIX — TrayccoBckoe. [Tokaszars, 4To ciydalHBIN TIpoliece
x(t) = &(w)sint +n(w) cost sBIETCS rayCCOBCKUM.

HaiiTn MmaTreMaTH4ecKuM OXUJAAHUEM U KOBapUaLMOHHYIO (pyHKIHIOX ().
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9. HaiiTh IUIOTHOCTH OJHOMEPHOIO paclpeieeHrus TayCCOBCKOTO CIIydailHOrO
nporeccax(t) = &(w) +t,t = 0,rne ¢(w) - cnyyaiiHas BEIWYMHA C TAyCCOBCKUM
pacnpenenenrem N (0; 02), o > 0.

10. HaliTh TJIOTHOCT, KOHEYHOMEPHOTO paCIpeAesiCHusT TpoIrecca OpPOYyHOBCKOTO
JIBHOKCHHSL.

Monyine 3. MapKOBCKHE CIIy4alHbIE IPOLIECCHI.

1. PaccMoTpuM MOCIEAOBATEIBHOCT, OpOCAHUN CHMMETPUYHOM HUTPANbHON KOCTH.
[Tyctb cnyuaitHas BenuuuHa X(w) €CTh YUCIO OYKOB, BBHIMABIIMX HA TPAaHU TPH
n — M Opocanuu, n = 1,2, ... ... BBeaem nocnenoBaTeNbHOCTD CIIyYalHbBIX BEJIMYUH
10 TIPaBUILY

E() = max{X,, X;, ..., X}

[Toka3aTh, YTO MOCIIEAOBATEIHLHOCTh & (1) — MapKOBCKasl, ¥ OMPEACIUTh ISl Hee
IIEPEXOTHYIO BEPOSTHOCTb.

2. Tlokazath, 4TO TporecC OPOYHOBCKOTO ABM)KCHHS - MapKOBCKWN, M HAWTH €ro
MIEPEXOIHYIO BEPOSTHOCTD .

3. BeposatHocTH Iepexoaa B MpOCTOW OAHOPOIHOM Iienu MapkoBa JTaeTcsi MaTpUIleh

02 06 0,2
P=103 05 0,2
04 02 04

a) Uemy paBHO 4uCIIO COCTOSIHMM 3TOM nenu? 6) Haiitu BeposiTHOCTH Tiepexoja u3
COCTOSIHUS B COCTOSIHHE 3a JIBa 11ara.

4. HNwmeercs mpocrtas ogHOpOAHAs 1iellb MapkoBa ¢ MaTpullei nepexona P = ||Pl- ]”
Boruuciuth: a) BeposSTHOCTh COCTOSIHHMS E; Ha m — M 1are, €ciid M3BECTHBI BCE
MOCJICTYIOIINE COCTOSIHUSI CHCTEeMbI; 0) BepoATHOCTh, E; Ha m — M 1iare, eciu
M3BECTHBI BCE MPEBIIYIIHNE U MOCIEAYIOLUINE COCTOSHHUS.

5. Ilens MapkoBa ympaBisieTcss MaTpHIIEi nepexoaa

0 1
P=(i o)
OprojauyHa Jiv 1emnb?
0 05 05
6. BepostHocTh nepexona maercs matpuieii P =( 0,5 0 0,5
05 05 0
a) YOeauThCs B 3pTOJMYHOCTH 3TOM IICTIH.
0) Haiitu npenenbHbIe BEPOSITHOCTH.

7. Llennb MapkoBa ynpaBiisieTcs MaTpULIER iepexoaa
0 0 01

0 0 01
05 05 00

0 0 10
KnaccudgunupoBats Bce coctosHus 3ToM 1enu. byaer nm nens sproauuna? Haittu
aCMMIITOTUYECKOE moBenenue P;;(n).
8. BBIUMCIUTH BEPOSITHOCTU COCTOSIHUM ITyaCCOHOBCKOTO MPOIECCA, UCIOIb3YS CUCTEMBI
ypaBHeHu1 KonmMoroposa.

P =
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9. Tloka3aTh, YTO MHTEHCUBHOCTH NEPEXOJOB OJHOPOAHOrO MPOLECCa HE 3aBUCAT OT
BPEMEHH.

10. Ipeamnonoxum, 4To OTOK cooeB DBM sBisieTcss MPOCTEHIIIUM C HHTEHCUBHOCTHIO A.
Eciu OBM pmaer cOoif, TO OH HEMEUIECHHO OOHApPY>KMBAETCS U MPOU3BOJUTCS PEMOHT,
KOTOPBIA JUTUTCSI B TEUYEHHWE CIIy4ailHOro BpeMeHH T t(w)c pacmpeneneHuem E(u).
BbIYuCIUTh BEPOATHOCTH TOTO, YTO B MOMEHT BpemeHH t DBM Haxoautcs B pabouem
COCTOSIHUMU.

Jluteparypa:

1. Munep b.M., IlankoB A.P. Teopus cirydaltHbIX TIPOIIECCOB B MpUMeEpax U 3ajJadax.
M.: ®u3zmar, 2002.

2. CeemrnukoB A.A, u ap. COOpHUK 3aa4 110 TEOPUU BEPOSTHOCTEM, MATEMATHYECKOU
CTaTUCTHKE U TeopuHu cirydaiHbix Gynkimit. Cr(0). U3a. «Jlanby, 2007.

6.2. Tembl u coaep:kaHue CAMOCTOATEIbHON PadOTHI.

Pazgenbl u TemMbI 1151 caMoCTOATENHEHOTO | Bubl U copepkanre caMOCTOSITEIbHOU PaOOTHI.
H3yYCHMUS.

CenpMoii cemecTp
Monynsb 1. KoppensiimonHas Teopusi CliydailHbIX MPOIECCOB.
1. Cnyvaiinbie (yHKIMHU, TIPOLIECCHI. 1. Pemenue 3anau.
KoneunomepHble pacnpeieiieHus. 2. Jloxnan Ha Temy : KoneunomepHsbie
pacnpenenenus. Teopema Koamoroposa.

2. MomeHTHbIE PYHKIMH CIy4aitHOrO 1. Pemenue 3agau.

rpoiiecca, UxX CBOMCTBA. 2. Joxnan Ha temy : [Ipubnmxennoe
PacCMOTpPEHHE CIyYalHOro Mpolecca
MOMEHTHBIMH ()YHKITHSIMH.

Mopnynsb 2. CtanroHapHbIe ciydaiiHble QyHKINU.

1. CraunoHapHsble ciay4aiiHble mpoueccsl. | 1. Pemenue 3anad.

OproauyHoOCTH IMpolecca. 2. Pedepat Ha Temy: CTaniMOHapHBIN peXUM
CIIy4alHOTO IIpolecca.

3. Joxmnaa Ha TeMy: DproMYHOCTH Ipolecca u
ero (pu3nueckoe NPUKIAJIHOE COJICpIKAHHE.

3. 'ayccoBckue cirydaiiHble IIPOLIECCHI. 1. Pemenue 3anay.
2. Pedepat Ha Temy : @yHKIIMU OpayHOBCKOTO
JBUKECHMUSL.
3. Joxnan Ha TeMy: BUHEpOBCKUI Cily4ailHBIN
mpouecc.

Monyns 3. MapKOBCKHE CITy4aiiHbIE ITPOLIECCHI.

1. MapkoBCKHE MPOLIECCHI . 1. Pemenne 3amay.

IMertn Mapkosa. 2. Noknan Ha Temy: OpueHTHPOBAaHHBIN Tpad
COCTOSIHUH, KJ1accu(UKALHSI COCTOSHUU.

2. OgHoponnbie ienu Mapkosa. 1. Pemenue 3amgau.

OproauyHOCTb LIEMH. 2. Jloxsan Ha TeMy : DproJu4HOCTh
JTUHAMHYECKUX CHCTEeM, KOOPPUIIUEHT
ProANYHOCTH.
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3. Croxactuueckue nuddepenunansupie | 1. Pemenue 3amay.
ypaBHeHus HUro. 2. Pedepar na temy: @opmyna Hto.

7. ®OHJ OLIEHOYHBIX CPEACTB, AJIsl IPOBEJIeHUs TEKYLIero KOHTPOJIs YCIeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTAUMH M0 UTOTaM OCBOCHUS TUCUHUILIHUHBI.
7.1. TunmoBble KOHTPOJIbHbIE 32 IaHUS.

7.1.1. IlpumepHbIe KOHTPOJILHbIE BONPOCHI K KOJJIOKBUYMAM.
[IpuMepHbIE KOHTPOJBHBIE BOINPOCHI K KOJUIOKBUYMY T0 pazueny "KoppenmsunonHas
TEOpHUS CIIyYaHBIX TTPOIIECCOB".
1. YUto Ha3bIBaeTCS BEPOSTHOCTHOM MOZENBIO?
2. Kak onpenensercs ceueHue CiIy4alHoro npouecca?
3. UTo Ha3bIBAETCS CIIyYalHBIM MOJIEM?
4. MOHO 71 pacCMaTpUBATh CIIyYalHbIN MPOIECC KAK COBOKYITHOCTh CEUECHUI?
5.4Yrto Takoe n - MepHast PYHKIUS pacpeie]eHus CrydaitHoro nporecca’?
6. UTo Takoe TpaeKTopus CIy4alHoro mpouecca?
7. Hanummre ycnoBUs COTJIACOBAHHOCTH KOHEYHOMEPHBIX PACHPEACIICHUM CIy4aliHOTO
rporecca.
8. Eciu xotst Obl OJHA U3 MEPEMEHHBIX X; = —00 , TO K 4YeMy CTpeMUTCi (DyHKIHsS
pacnpenenenus F(xq, ..., Xy, ty, ..., t;,) caydaiiHOrO Tpoiecca?
9. Kakue ciyyaiiHble TPOLECCHI HA3BIBAIOTCS CTOXACTHYECKH YKBUBAJICHTHBIMU ?
10. [IpuBeauTe onpeneneHus OCHOBHBIX MOMEHTHBIX (DYHKIIUN CITydyaifHOTO mpoliecca.
11. Kakum oOpa3oM BeIpakaeTcs JUCIIEPCHs Yepe3 KOBApUAIIMOHHYIO (DYHKIIHIO?
12. Kak omnpezensercst KoBapyallMoHHAast PYHKIUS CBSI3U ABYX CIy4YalWHBIX MTPOIIECCOB?
13. JlaifTe onpeaeneHre BEKTOPHOIO CIIy4aitHOTO Mpoliecca.
14. IlpuBeauTe onpeneneHne MPOU3BOAHON CIIy4allHOTO MpoILecca.
15. IlpuBeauTe onpeaesieHne UHTETpalia OT CIy4aiiHOW (DYHKIIHH.
16. Hanummure dhopmyiy CBsI3W KOBapUAIIMOHHBIX (DYHKITUH CIIy4ailHOTO Mpollecca U ero
MIPOU3BOJHOM.
17. IlpuBeauTe MOHATHE JUHEUHOTO MPeoOpa3oBaHus CIydyaitHOTo Ipoiiecca.
18. Iyctb L- nuHelHbIH oqHOpoaHbIN omepatop U Y(t) = LyX(t). Hamumute Gopmyiy
CBSA3U KOBapHalMOHHBIX QyHKuMi K (t1, t;) u K, (¢, t5).
19. Tlyctey(t) = a(t)x(t) + b(t), toe x(t) - caywaitnslii mporece, a a(t) u b(t) -
Hecnydaitapie pyukiuu. Kakum o0pa3om cBsizansl qucrepcuu mpomecco x(t) u y(t).
20. Ilyctb Ly- TUHEHHBIH OTHOPOIHBIA OMEpaTop W ciydaiHbie mporecchl  x(t) u y(t)
cs3anbl popmyioit y(t) = Lo{x(t)}. Ilokazats, uro m,,(t) = Lo{m,(t)}.

[TprmepHbIE KOHTPOJIBHBIE BOMPOCHI K KOJUIOKBUYMY 110 pazaeny "CraimoHapHbIe

CIIy4alHbIE MTPOLECCHI. ['aycCcoBBI poLecchl”

1. B kakoM ciyyae ciy4ailHbIi POLECC HAa3bIBAETCSA CTAlMOHAPHBIM B IIUPOKOM CMBICHIE?
2. JlaiiTe onpeeneHre CTallMOHAPHOCTH B CTPOTOM CMBICJIE CIIy4alHOTO Mpolecca.
3. IlpuBeaute omnpeneneHrue B3aWMMHOW CTAIIMOHAPHOCTH B ILIMPOKOM CMBICIE JIBYX
CIIy4alHBIX IIPOLIECCOB.
4. CopaBennuBo 1M yTBepxkJeHue '"CTallMOHapHBIM B IIMPOKOM CMBICIE CIIy4alHbIN
MPOIIECC CTAIMOHAPEH U B CTPOrOM CMbIciie"?
5. BepHo nu mpengnoxenue "CTalMOHApHBIA B CTPOrOM CMBICJIE CIIYYalHBIM IPOIECC
CTallMOHAPEH U B IIUPOKOM CMBbICiE"?
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6. SBnsercs M NpPOM3BOJAHAS  CTAlMOHAPDHOTO B IIMPOKOM  CMBICIE U
augdepeHIrpyeMoro npolecca CTalfiOHapHBIM B IIMPOKOM CMBICIIE TIPOIiecCoM?
7. Kakol ciy4allHbId MNpOLECC HA3bIBAECTCA HPrOAUYECKHM [0 MaTEMATHYECKOMY
OKUJIaHUIO?
8.  CdopmynupyiTe  KpUTepuil  IproJAUYHOCTH  CIy4yalHOTO  Mpoiecca IO
MaTeMaTHYECKOMY OXKUIAHUIO.
9. IlpuBenure ompeAcNIeHUEe APrOAUYHOCTH CIYYalHOro Mpolecca MO0 KOBAPUALMOHHOM
(GyHKITUH.
10. Jaiite onpeaeneHne 3proguaHOCTH IpolLiecca Mo €ro AUCIEPCUMN.
11. Kakoil ciy4ailHbIid MPOLIECC HA3BIBAETCS CIYHAHBIM MPOIIECCOM C OPTOrOHAIBHBIMU
MPUPALLEHUSAMHU?
12. ChopmynupyiiTe NpeUIOKEHHE O CHEKTPAIbHOM IMPEACTABICHUN CTallMOHAPHOTO
CIIy4alHOT0 mpouecca.
13. Cdopmynupyiite TeopeMy XuHUYMHA, NpHUBEAUTE (QOPMYIy CHEKTPaJIbHOTO
MIPEICTABICHHS KOBAPUAIIMOHHON (DYHKIIMH.
14. ITpuBenuTe MOHATHUS CIIEKTPANIbHON (PYHKLIHHU, CTIEKTPATBHON INIOTHOCTH CIIYy4ailHOTO
rporecca.
15. Hamumwure ¢opmynsl ans 3PGEeKTUBHOM MIMPUHBI CreKTpa W A()PEeKTUBHOU
JUIMTEJIBHOCTH KOPPEISIUU CIIy4ailHOro mpouecca.
16. [laiiTe onpenenenne raycCCoOBCKOro-MepHOTro CIy4ailHOro BEKTopa.
17. B kakoM city4ae mpoLecc Ha3bIBAECTCS FayCCOBCKUM.
18. IlpuBegute BhIpaXKEHUE ISl XapPaKTEPUCTHUUYECKON (PYHKIMU -MEPHOTO BEKTOpA
CEYEHUI rayCCOBCKOI0 IIpoIiecca.
19. SIBnsiercst v MTUHEWHOE MPEeoOPa30BaHKUE TAYCCOBCKUX CUCTEM rayCCOBCKUM?
20. CopaBemyiuBo i yrBepxkaeHue "llpousBoanas muddepeHupyemMoro rayccoBCKOro
IIPOLIECCA SABJISIETCS TAyCCOBCKUM''?

[IpumepHbIE KOHTPOJIBHBIE BOMPOCHI K KOJUIOKBUYMY 1O pa3zaeny "'MapKoBCKue

CIIy4ailHbIE MPOLIECCHI".

1. Kakoii city4aiiHblil IpoLiecC HAa3bIBAETCS MAPKOBCKUM?
2. IlpuBegute ypaBHeHue KommoropoBa - YenmeHa i MEPEXOJHOW BEPOATHOCTU
MapKOBCKOTI'0 IpoLecca.
3. aiiTe ornpeeseHne 0AHOPOIHOIO MapKOBCKOIO MPOLECCa.
4. KakoBo ypaBHeHue KomnmoropoBa - UYenmeHa sl OJHOPOJHOTO MAapKOBCKOIO
nporecca?
5. Kakas (yHKUMS Ha3bIBaeTCs MEPEXOAHON IMIOTHOCTHIO pACIpeAesieHUs MapKOBCKOIO
CJIy4daitHoro mpoiiecca?
6. IIpuBenure onpenenenue nenu Mapkosa.
7. Uto Takoe nepexoaHas BEpOsATHOCTh Lenu Mapkosa?
8. B xakom ciyuae nienb MapkoBa Ha3bIBa€TCsl OAHOPOIHOM?
9. Kakas MaTpuia Ha3pIBaeTCsl MaTPULEH MTEPEXOIHBIX BEPOATHOCTEN enu Mapkosa?
10. Hamumure dopmyity cesizu P(n) u P(1) ogHopoaHoii ieru Mapkoga.
11. B kakom ciydae coctosiHue nenu MapkoBa Ha3bIBaeTCs BO3BPaTHbIM?
12. Kakue coctosaus nenu MapkoBa Ha3bIBalOTCSI HEBO3BPATHBIMU ?
13. ChopmynupyiiTe KpuTepuid BO3BPATHOCTU COCTOSIHUS OJJHOPOAHOM Lieru Mapkosa.
14. IIpuBenuTe onpeneneHue npeaeabHbIX BEPOSITHOCTEN e MapkoBa.
15. Chopmynupyiite Teopemy MapkoBa 00 3progudHOCTH OJTHOPOIHOM Iiernu MapkoBa
KOHEUYHBIM YUCJIOM COCTOSIHUM.
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16. Uto Tako€ MHTEHCUBHOCTD, INIOTHOCTh MEPEX0/1a U3 OJJHOTO COCTOSIHUS B IPYro€ LEnu
MapkoBa ¢ HENpepbIBHBIM BpEMEHEM ?

17. IlpuBeaute cucremy auddepeHunanbubix ypaBHeHu Konmoroposa st MapKOBCKOTO
npoiiecca.

18. Kakoit Bum umeer cuctema auddepeHnnanbHbIX ypaBHeHuit KonmoropoBa st
BEPOSITHOCTEU COCTOSTHUN?

19. Kako#l pexxuMm OTUHAMHUKH Liend MapkKoBa C HENPEPHIBHBIM apryMEHTOM Ha3bIBAECTCS
CTallMOHAPHBIM?

20. IpuBegute cucteMy OJHOPOJHBIX ANreOpanvyecKuX ypaBHEHUM I BEPOSITHOCTEU
COCTOSIHMH TIPU CTAIIMOHAPHOM pEXUME 1enn MapKoBa ¢ HENPEPBIBHBIM BPEMEHEM.

7.1.2. le/IMeprle TECTOBLIC 3aIaHUS 1JISl MPOBCACHUA TCKYIICT0 KOHTPOJISA

[IpaBunpHEI | POpMyIHPOBKA TECTOBOTO 3aJaHUS
OTBET

2) [ycTh cayuaiinblii mponecc
x(t) = té(w), rae é(w) — cayyaitHas BeJIMYMHA, pABHOMEPHO pacnpeie/iEHHas Ha
[0;2]. Torma MmaTeMaTHYeCKOE OXKHMIaHUE CeueHUs X (2)paBHO:

1) 5; 2)2; 3)4 4)1.

1) Cayuaitusrii mpouece x(t) = (t2 + 1)é(w), rae &(w) — HexoTOpas cilyyaiiHas BeTHYUHA
C INIOJIOKUTCJIbHBIMHA 3HAYCHUSIMU. TOF,Ha BCPHO YTBCPKACHUC

1) TpaekTOpHH mpolEcca eCTh MapaboIIbl, JEXKAIIUe B BEPXHEH MOTYIIOCKOCTH.

2) peanu3alyu eCTh IPSMBIE.

3) TpaeKTOpHH eCTh MapaboIIbl, BETBH KOTOPHIX HAITPABICHHBI BHU3.

4) peanuzalMu €CTh OKPYKHOCTH C IIEHTPOM B Hayajae KOOpJMHAT

2) Cuyuaiinbiii mporecce 3aaad ypaBuennem x(t) = &(w) sint + cost, rue &(w)-
cnyvaiinas Beauunna ¢ M(€) = 3 u D(§) = 0,2. MaTeMaTn4ecKoe OKHIaHHE MPOoLecca
paBHO:

1) 3sint;2)3sint+cost;3)3cost;4)0,2sint.

3) BriGepute BepHOE yTBEpKICHHE:

1) TpaekTopus CIy4aiiHOTO mpoliecca eCTh ClydaiHas BeJIMInHA.

2) CceueHHE CITy4aiHOTO MpoIlecca eCTh HecaydaitHas QyHKIusL.

3) aBymepHas (HYHKIHS pacIpe/ieNieHHUsI CIIy4aifHOro mporecca MPUHUMAET 3HAYCHHS
Ha otpeske [0;2].

2) Hucnepcust D (t) u koBapuanmonnast GyHkuust K (ty; t,) ciydaitHOro mporecca CBI3aHHBI
PaBEHCTBOM
1) D(t) = K(t,2t); 2) D(t) = K(t,¢t).

3)D(t) = K(2t,t) ; 4) D(t) = K(2t, 2t)

1) JHucnepcusD (t)u koBapuanmonHas ¢pyHkums K (t;;t,) ciydaiiHOro nmporecca
YIOBJIETBOPSIIOT HEPABEHCTBY:

1) Kt t)l < yD(t1)D(22) -

2) |K(t1;t2)| > 2D(t1)D(ty).

3) |K(ty;t2)| > D(ty) + D(t2)

2) ITycth ciyvaiinsiii npouecc X (t) muddepeHmpyeM B cpeaHeKBaapaTHIHOM U Z(t) =
x'(t). Eciu m,(t) = sin2t, t0 m,(t) paBHo:
1) cos2t; 2) 2 cos 2t; 3) sin4t; 4)cos 4t.

1) I[Tycth ciy4vaiinsiii mpouecc X (t) UHTErpupyeM B cpeaHekBaapatudaom Ha [0;1] u
t

y(t) = jx(r)dr.
. 0
Ecmu m, (t) = cos—,To my, (t) paBHo:

1) 2sin%; 2) —2sin; 3) —2sin<; 4) cos?L; 5) sin? L.
2 2 2 2 2

1) Coyuaiiasrii mporece x(t) cranpoHapeH B IIMPOKOM CMBICIIE. Beibepure BepHOE
YTBEPKJICHUE:
1) nwmcmepcus mporiecca MOCTOSHHA.
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2) MaTreMaTHYecKOoe OXKHIaHUE MOCTOSIHHO, a TUCTICPCHS TIEPEMEHHA.
3) MareMaTHYecKoe OXKHMIAHUE U JUCICPCUs IEPEMEHHBI.

2)

KoBapuamuonHast QyHKIHS CTaHoHapHOro mpouecca umeet Bux K (t) = 4e~ 17 rorma
JIACTIEPCHS TIPOLiecca PaBHa:
1) 4e%; 2) 4; 3) 4e?7; 4)e~ 27,

3)

Cryyaiinbeliii mporece x(t) sprogudeH B CpeTHEM KBaPATHIHOM [0 MATEMATHUECKOMY
OKUJAHMIO, ECIIU:
1) oror mporecc nuddepeHInpyeM U HHTETPUPYEM B CPETHEM KBAIPATHIHOM.
2) CylIlecTBYeT CpeHee 3HAUCHHUE 110 apTyMEHTY Ha JIF000M KOHEYHOM MPOMEKYTKE
[0;T].
3) ero cpeiHee 3HAYCHHUE MO APTYMEHTY < X >£ cxoauTtcs ipu T — o0 B cpeliHEM
KBaIPATHYHOM K 3HAUYCHUIO MATEMATHIECKOTO OXKUIAHU M (t).

2)

Heo0xoaumpIM 1 TOCTaTOYHBIM YCIOBHEM IPTOJUIHOCTH B CPEIHEM KBAIPATHIHOM TI0
MAaTeMaTUYECKOMY OXKUAAHUIO CIIYYaHOTO MPOoIlecca BTOPOTo MOPSIAKA SIBISETCS
CYILIECTBOBaHUE Mpeaena;

1) limT_,m%fOT K,(t,t)dt = 0.
. 1 T
2) hmT%oﬁf0 K, (t;,t,)dt,dt, = 0.

3) lim,, K, (t, t)dt = 0.
4) lime,_ ., K,(t, t)dt = 0.

t,—0o0

3)

Bribepute BepHOE yTBEpKICHUE:
1) ecnu ciy4aiiHbIi IpoOLIECC CTAIIMOHAPEH, TO OH M APTOJJMYCH 10 MATEMAaTHYECKOMY
OKUJIaHUIO;
2) BCSIKHIA 3pTOIMYHBIN CIIYIalHbIH MPOIECC IO MATEMATHUCCKOMY OKUIAHUIO
CTaIlOHAPEH;
3) ecnu ciryyaiHbId mporiece crarronapeH u lim;_, o, K, () = 0, To OH 3proauveH mo
MaTEeMaTHYECKOMY OKHIAHHIO.

1)

Bribepute BepHOE yTBEpKICHUE:
1) ecnu cnyuaitnsnii nporecc X(t) crarmonapen u lim;_,o, K, (t) = 0, T0 oH
SPTOIMYCH TIO AUCTICPCHH;
2) u1s TOrO YTOOBI CTAIIMOHAPHBIN mpotiece X(t) ObLT SprognudeH Mo AUCTIEPCHH,
HE00XO0IMMO U JIOCTATOYHO BBINOJIHEHUE paBeHCTBA lim,_, o, K, () = 0;

N . 1
3) ecuu ciyyaiinsiii mporece X(t) crarponapes u lim,_, —Ky (r) = 0, T0 OH
AProjINeH MO MaTEMATHIECKOMY OXKHUJIAHHIO.

4)

CraumoHapHbIi cirydaiiHbli nponecc X(1) 3proanveH o KOBapHalMoHHOH (QyHKINH, ecnn
OH!
1) HempepbIBEeH B CpeiHEM KBAJIPaTHYHOM Ha JIF0OOM KOHE4YHOM npomexyTtke [0,T];
2) KoBapHalMOHHAs (QYHKIIMS 3aBHCHUT JIUIIb OT Pa3HOCTH apTyMEHTOB;
3) koBapHaloOHHAs QYHKIHS YETHA;
4) KkoBapuanMoHHAs (YHKIIUS yIOBICTBOPSET YCIOBHIO
lim; . K, (7) = 0;

2)

Cryuaitnsiit mporecc X(t) 3agan cnekTpanbHbIM pasioxenuemx (t) = m,(t) +
I e etdz(v).Cryuaiinbrii npouecc z(,) ABIsETCS:
—00 " Y. .
1) mporeccoM ¢ OTIMYHBIM OT HYJISI MATEMATHIECCKUM OXKHIaHHEM.

2) TPOLECCOM C OPTOTOHAIBHBIMU NPHPALICHUSIMHU.
3) EHTPUPOBAHHBIM MPOIECCOM C KOPPEIUPOBAHHBIMU MPUPAIICHUSMH.

3)

Kosapuarmonnas ¢pyukims K(t) cranmonapHoro ciy4aiiHoro mporecca X(t) B Buie
K@) = [17 edS(v).
Torna byukims S(y) g0KHA OBITH:
1) MOHOTOHHO yOBIBAKOIIEH, HEOTPHUIIATEIBHON, OTPAHUYCHHOI CHH3Y;
2) OoTpHUIATEe]FHOM, MOHOTOHHO HEyOBIBAIOIEH, OTPaHMYCHHOH CBEPXY;
3) HeoTpHLATEIbHONH MOHOTOHHO HEYOBIBAOLIEH, OTPaHUYEHHOH CBEPXY,
HEINIPEPBIBHOM CIIEBA.

1)

Ecimu S(y) ecTh criekTpanbHast INIOTHOCTE ClIydaiHoro mpouecca, uK, () — ero
KOBapHaIMOHHAs (PYHKIHS, TO MMEET MecTO hopmyIia:

1) K@ =["_e¥s(dy; K@) = [1 e " s()dy;
3)K(1) = [ eVs(dy; DK@ = [} e " s(y)dy;
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2)

Coayuaiiasrit mporece X(t) crannonape, S(y) — crekTpansHas mioTHOCTh, K(t) —
KoBapHalroHHast QyHKIHs. Tora crpaBeIMBO COOTHOIICHHUE:

1) sy =5/ eV K(@)dr;
2) s =51 e R@adx;
3) s(y)=5-J, " e K()dr;
4) s = J, e K@y,

3)

ITycTh ciy4aiiHbIi TPOIECC BEIIECTBEHEH, S(Y) €CTh CIICKTpabHAs IIOTHOCTD
CTHEKTPATLHOTO MPEACTaBACHUS KoBapraronHoi Gyrkimu K(t). Toraa cnpaseainba

dhopmyna:
1 (+oo
1) sty =5 J,  K(@cosyrdr;

2) s(y) = % f0+°° K(7)sinytdr;
3) s(y) = % f0+°° K (t)cosytdr;
4) s(y) = % ) 0+°° K (1)sinytdr;

4)

KosapuaionHas (pyHKIMs BEIECTBEHHOIO CTAMOHAPHOTO IIPOIIEcca 3a/1aHa
+oo
criekTpanbHbIM TipesicTaBnenuemM K(t) = [ e"'s(y)dy. Torna umeer Mecto

o]
ypaBHEHHE:!

) K@=, s@)cosyrdy;
2) K(1)= f0+oos(y)cosy‘cdr;
3) K@ =], " s()cosyrdy;
4) K(1)=2 f0+oos(y)cosy‘cdr;

3)

JlefcTBUTENBHBIN CiTydaiiHblii mporece x(t), teT Ha3bIBaeTCs TayCCOBCKHUM, €CITH €T0
e .
xXapakTepucTuieckas pyHKIus (p(Z; t), zieRl, t;eT,i = 1,2,..n umeer BUI;

1) ¢(Z; ) = exp{i(m, 2}, raem; = M{x(t))}

2)p(7; t)exp{—(RZ,7)}, rae R MaTpuLa KOBapHaLuii cedeHnHxX (t;);
3) (1) = exp {i(m,2) — 5 (RZ, D}

4) ¢(Z;t) = expli(m, 2) — (RZ,2)};

1)

TayccoBckwmii ciyuaiinblii porece x(t), t = 0 ¢ HenmpepbIBHBIM BpEMEHEM Ha3bIBACTCSI
CTaHIApPTHBIM BUHEPOBCKUM IPOLIECCOM, €CIIH:

1) x(0) = 0,m,(t) = 0,coV{x(t), x(s)} = min(t,s), t,s = 0;

2) m,(t) =0,coV{x(t), x(s)} = max(t,s), t,s = 0;

3) x(0) =0,m,(t) > 0,coV{x(t), x(s)} = min(t,s), t,s = 0;

4) m,(t) > 0,coV{x(t), x(s)} = max(t,s), t,s = 0;

2)

TayccoBckwmii ciyuaiinblii mpouecc x(t), t = 0 ¢ HenpepbIBHBIM BpEMEHEM Ha3bIBaeTCsI
po1eccoM OPOYHOBCKOTO IBUXKEHUSI, €CITH:

1) x(0) > 0,m,(t) = 0,coV{x(t), x(s)} = min(t,s), t,s = 0;

2) x(0) =0,m,(t) =0,coV{x(t), x(s)} = min(t,s), t,s = 0;

3) m,(t) > 0,coV{x(t), x(s)} = max(t,s), t,s = 0;

1)

JluneiiHoe npeoOpa3oBaHKE rayCCOBCKUX CHCTEM:
1) sBisieTCS rayCCOBCKOM CHCTEMOM;

2) He rayccoBCKas CHCTEMa,;

3) Heo0s3aTeNnbHO I'ayCCOBCKas CHCTEMA,;

1)

HepexonHaﬂ BEPOATHOCTH MAapPKOBCKOI'O ITponecca X(t) OIIpEACIIACTCA 110 (bopMyne:
1) P(tllle tZlB) = P{x(tZ)EBI x(tl) = xl};

2) P(tllletZIB) = P{x(tz) = X1, x(tZ)EB};

3) P(tlelltZIB) = P{x(tl) = xl} ' P{ x(tZ)EB};

4) P(tlelltZIB) = P{x(tl) = xll x(tz)GB}-

2)

[TepexoHast BEPOATHOCTH MAPKOBCKOTO Tporecca X(t) y0BIeTBOPSAET ypaBHEHUHUIO:
1) P(ty, %1, t2,B) = [ P(ty, %1, u, dy)P(ty, X1, 1, Y);
2) P(ty,x1,t5B) = [ P(ty, x1,u,dy)P(u, y, t;, B);
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3) P(ty,x1,t,B) = [s P(w, dy, tp, B)P(ty, %1, U, Y).
3) - (01 09
Llertb MapkoBa ympasiisieTcst MaTpuieii P = ( 0.8 0.2).
Yemy paBHa MEPEX0HAS BEPOSITHOCTD Py (2)7?
1) 0.64;2) 0.74; 3) 0.76; 4) 1.54.
1) . (03 07
ens MapkoBa ynpasisercs MaTpuleil P = ( 06 0. 4).
duHaTbHBIC BEPOSTHOCTH PABHBI:
1) p1= 3'P2 =3
2) p1=Lp;=0;
3 pi=Lp;=0;
Pr=2P2=73
2) N /1 o
Matpuiia nepexoJHbIX BEPOSTHOCTEH 11eru MapkoBa uMeeT Bua P = ( 0 1).
Haiiti cymmy BepositHocTelt Pyq(3) + P11 (13) + P;1(20).
1) 4;2)3;3)6.5;4) 7.

7.1.3. BapuaHTbl KOHTPOJIbHBIX Pa0OT AJIs1 TEKYIIEro KOHTPOJIA.
KontpoJsbHas padora Nel.
Bapuant Nel
1. Cnyuaiinbiit mpouieccx (t)3anaercs ypaBHEHUEM
x(t) =t?+é&(w), t=0, rne &(w)-cnyuaiiHas  BeJMYMHA, PABHOMEPHO
pacmpeneneHHas Ha oTpes3ke [—2; 2]. Onmcath MHOKECTBO CEYCHHN M TPACKTOPHIMA
CJIy4alHOI0 MpolLecca.
2. Haiitu ocpenHeHHbIE XapaKTEPUCTUKH CIIy9alHOTO MpoIiecca
x(t) = &(w)sint + cost, rne ¢(w)- cnyyaiiHas BeIWYMHA C XapaKTECPUCTHKAMH
M(&) =3, D(&) =0.2.

Bapuant Ne2
1. Haiitn onHOMepHYI0 QYHKIIHUIO pacTIpeesICHHsI CITy4aifHOTO MpoIiecca
x(t) =¢é(w)t>+5, t=>0 , rne é(w)- HOPMANBHO paclpeelicHHas CcilydaiiHas
BEJIMYMHA C XapaKTEPUCTUKAMU
M) =0, D) =1
2. KoBapuarvonHast (pyHKIIHs CTallMOHAPHOTO CIy4alHOTro mporecca x(t) uMeeT BHI
k(t) =0.1e7 1"l —0 < 7 < 0.
Ha¥iTi criekTpaibHyI0 III0THOCTD U 3 (EKTUBHBIC XapaKTEPUCTUKU Ay U AT

Bapuant Ne3
1. Cayuaitasiit nponeccx (t)3agaeTcs ypaBHEHUEM

x(t) =sint + &(w), t =0, rae ¢ (w)-cnyuyaitnas BEJIUYMHA, PaBHOMEPHO
pacnpesneiienHass Ha otpe3ke [—4;4]. Onumcarb MHOXECTBO CEUCHHUH W TPACKTOPUH
CIIy4alHOTO IPOIECCa.
2. Cnyyaitaeiii nporecc x (t)3aman Gpopmynoi
x(t) =sint+&(@)(t*+1), t =0, rme &(@w)- choyuaiiHas — BeluuMHA  C
xapakrtepuctukamu M (&) = 10, D(¢) = 0.1.

Haiitu koBapuarmonnyo gyHkiuto nponecca y(t) = [ Ot x(t)dt
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Bapuant Ned

. Cryuaiinsnii mporeccx (t)3agaH KAHOHMYECKUM Pa3IoKeHUEM

x(t) =t3+&(@)sint + {(w)cost, t >0 mnpuuem

D(&)=0.2, D(()=0.3 BBIUMCIUTh  OCPECIHEHHBIC  XapaKTCPUCTHKH
npoueccaz(t) = x'(t).

. Onpenenuts >3GGEKTUBHYIO IIAPHHY CIIEKTPA CTALMOHAPHOIO CIYYalHOIo IMpolecca
C CIIEKTPAIbHON IIJIOTHOCTHIO

s(v) =

10
ry ~O <V <o

KourpoanHast padora No2.

Bapuant Nel
. YCTaHOBUTb SIBIISETCS JIU CTAIMOHAPHBIM CIIy4ailHBIH Mpoiiecc

x(t) =10 sin(3t + ¢ (w)), rne  ¢(w)- ciaydaliHas ~ BEIWYMHA, PABHOMEPHO
pacnpenenena Ha otpeske [0; 2m].
. MaTpunua nepexoIHbIX BEPOSTHOCTEN 3a OJIUH IIar nend MapkoBa UMEET BUT

2/3 1/6 1/6
P(1)=(1/4 3/8 3/8)
1/5 2/5 2/5
Haiitu punanbHble BeposITHOCTH Lenu MapkoBa.

Bapuanr 2.
. HaiiTi m10THOCTh OZIHOMEPHOTO pacipeIeCHUs TayCCOBCKOTO CIIydaifHOTo mporiecca
x(t) =¢(w)+t,t>0, {(w)—  cayyailHas  BeIMYMHA C  TayCCOBCKHUM

pacnpenenenuem N(0; o2).
Marpuia nepexoIHbIX BEPOSITHOCTEN OJTHOPOJHOM 1Ienu MapKkoBa UMEET BU/T
0,2 04 04
P(1) = (0,6 0,2 O,2>
0,8 01 0,1
Haiitu cymmy BeposiTHOCTH Py (1) + Py, (2) + P533(3).

Bapuanr 3.

. Ciryqaiiasiii iporieccN (t)peAcTaBiIsieT cO00M MPOCTEHIHMI MyaCcCOHOBCKHMA ITOTOK
OTKa30B PaJMOTEXHUYECKON CcHCTeMbl ¢ UHTeHCUBHOCTHIO 0,002 oTka3a B yac. Haiitu
BEPOSITHOCTH TOTO, 4TO 32 100 yacoB HACTYIIUT HE MEHEE 3 OTKA30B.

. Haiitu Hanbosiee BeposiTHOE COCTOSTHUE B MOMEHT BpeMeHU t = 2 1menu MapkoBa ¢

5 111 .
HAYaJlbHBIM  pachpezciicHHeM p(0) = (5,5,5) U MaTpUIEH TEePEXOIHBIX
BEPOSITHOCTEU
04 03 0,3
P(1)=(03 03 04
0 0 1
Bapuanr 4.

. TayccoBckuit cimyuaitneiii  mporecc umeer Bun x(t) = 3¢&(w) + t,rae {(w) —
rayccoBbl clydaiiHas BenuuuHa ¢ Xxapakrtepuctukamu M(§) = 0 u D(&) = o2
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Haittn maTpuily koBapuanuii 1j1si MOMEHTOB BPEMEHHU t U t.
2. Ilpu kakux 3HAYEHUSX MAPAMETPOB S U 0 MaTpuUla

0,6 1/6 1/6
A=|pB 28 3B
o 30 o©

SBnsieTcs MaTpuleld NEePEeXOIHBIX BEPOSTHOCTEM OIHOPOJHOM Lenu MapkoBa C
TpeMsi COCTOSHUSAMU?

7.1.4. Bopochl AJisi KOHTPOJIAA CAMOCTOATEJIbHONH padOThI CTYIEHTOB.
KoneuHnoMepHbIE pacipeneneHus ciry4aiHoro npouecca. [ [puHuumnsl coriiacoBaHusl.
CroxacTuueckasi 5KBUBAICHTHOCTh CIIyYalHBIX ITPOLIECCOB.

OcpenHEeHHbIE XapaKTEPUCTUKH CIIy4aitHOTO MpoLecca.

OnucaHue ci1y4yailHOro npouecca MOMEHTHBIMH XapaKTEPUCTUKAMH.
[IpeobpazoBaHue CiiydyallHbIX MPOILIECCOB TUHAMUYECKUMU CHUCTEMaMHU.
JuddepenurpoBanue ciydailHbIX TPOLIECCOB.

HNHTerpupoBanue CiaydanHbIX IIPOLECCOB.

Jlunelinpie mpeoOpa3oBaHus CIIyYailHBIX IPOLIECCOB.

. CTanMoHapHOCTh CIIy4aiHBIX IPOLECCOB.

10 DOproAMYHOCTh CIIyYallHBIX IMPOLECCOB.

11.IIporecchl ¢ OPTOroHaNbHBIMU MPUPAILIEHUSMHU.

12.CnekTpasibHOE NMPEACTAaBIECHUE CTALIMOHAPHBIX CIyYalHbBIX IPOLECCOB.
13.CniekTpanbHOe MpeACcTaBlIeHnE KOBAPUAIMOHHON (DYHKITUU CTAllMOHAPHOTO MpoIiecca
14.9¢pexTrBHBIE XapaKTEPUCTUKU CIYyYaHHOTO IpoLecca

15.I"ayccoBcKkue cilydailHble CUCTEMBI

16.BuHepoBcKHe CcaydaitHbIe TPOIECCh

17.JIuneitHbie mpeoOpa30BaHUs TayCCOBCKUX CUCTEM

18.MapxkoBckue mporieccel. YpasaHenue Koiamoroposa-Uenmena.

19. Ilenin MapxoBa. [lepexoHbie BEpOSITHOCTH.

20.OpueHTrpoBaHHbIN rpad cocTosiHUA e MapkoBa.

21.Knaccudukamms coctossHuid. Bo3BpaTHOCTh COCTOSIHUIA.

22.9proauyHoCTsh e Mapkosa.

23.MapkoBCKU€ LIeTH ¢ HENPEPbIBHBIM BpeMeHeM. OCHOBHBIE MOHSATHSI.
24.Cuctema auddepeHuanbHbIX YPaBHEHHM JIJIs1 IEPEXOAHBIX BEPOSATHOCTEH.
25.Cucrema aud pepeHimaibHbIX YpaBHEHUHN 1J1s1 BEPOSITHOCTHBIX COCTOSIHUM.

OCoNokRWNE

7.4. MeTonuyecknue MaTepuaibl, OMPEACIAIONINE MPOIEAYPY OICHUBAHHMS 3HAHWM,
YMEHUW, HaABBIKOB ¥ (WJW) ONbITAa JEATCILHOCTH, XapaKTEPH3YIOIIUX  3TaIlbl
(hopMUPOBaHUS KOMITCTCHITHIA.

Kpumepuu oyenusanusn

- OLIEHKH "OTIMYHO" 3aciIyXKMBAaeT CTYJIEHT, OOHApPY>KUBIIUH BCECTOPOHHEE,

CUCTEMAaTUYECKOe M TJIyOOKOe 3HaHHE Y4eOHO-IPOrpaMMHOIO MaTepuaia, yMEHHUE

CBOOO/IHO BBINIOJIHATH 3aJlaHUs, MPEILyCMOTPEHHbIE MPOrPaMMOil, YCBOMBIINI OCHOBHYIO

JUTEPATYpy W 3HAKOMBIM C JOMOJHUTEIBHON JIUTEpaTypoil, pPEKOMEHJIOBAaHHOMN

nporpamMoi. Kak mpaBuiio, onieHka "OTIMYHO" BBICTABIAETCS CTYAEHTAM, YCBOMBIIUM

B3aMMOCBSI3b OCHOBHBIX MOHSTUN JMCIMIUIMHBI B WX 3HAUYEHUU Uil MpUOOpeTaeMoi
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npodeccuu, MPOSBUBIIMM TBOPYECKUE CIIOCOOHOCTH B TMOHUMAHHMM, H3IOKECHHUH U
MCIOJIb30BaHUU Y4EOHO-TIPOTPaMMHOI0 MaTepuara.

- OLICHKH "XOpoIlo" 3acily>KMBAeT CTYJEHT, 0OHAPY>KUBIINI MMOJTHOE 3HAHUE y4eOHO-
IPOrpaMMHOT0 MaTepuala, YCIEUIHO BBIMOJHSIONIMN MPeIyCMOTPEHHBIE B MporpaMMme
3a/laHusl, YCBOMBIIMI OCHOBHYIO JIMTEpPaTypy, PEKOMEHJIOBaHHYI0O B Tmporpamme. Kak
paBUiIO, OLEHKa "XOpouio" BBICTABIAETCS CTYJIEHTaM, MOKAa3aBIIUM CUCTEMATHYECKUN
XapakTep 3HaHUW MO JAUCIUIUIMHE U CIIOCOOHBIM K UX CAMOCTOSITEIbHOMY IMOMOJIHEHUIO U
OOHOBJICHUIO B X0JI€ JajbHEHIIeH yueOHoM paboThl U nMpodecCHuOHANTBHOM NeATeIbHOCTH.

-OLICHKM "y/JOBIETBOPUTENBHO" 3acHyKWBAaeT CTYIACHT, OOHApY>KUBIIUI 3HAHUS
OCHOBHOTO y4€OHO-IPOTPAMMHOTO MaTeprajia B 00beMe, HEOOXOAMMOM TSl JaJTbHEHIIIeH
yueObl U TpeacTosimeld padoThl MO CHEIHATbHOCTH, CIPABJISIONINICS C BBHIMOIHEHUEM
3a1aHUM, MPETYCMOTPEHHBIX NPOTrPaMMOM, 3HAKOMBIA C OCHOBHOM JIMTEpaTypOH,
pEeKOMeHA0BaHHOM ITporpamMmon. Kak nmpaBuiio, onieHka "y0BIETBOPUTEIBHO"
BBICTABIJISIETCS CTYACHTaM, JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HAa JK3aMEHE U IIpU
BBITIOJTHEHUM 3K3aMEHAIlMOHHBIX 3a/laHui, HO 00JIaJatolM HEOOXOAUMBIMU 3HAHUSIMU
JUIsL UX YCTPAHEHM 1I0J] pyKOBOJCTBOM IIPEIIOIaBaTENs.

-OlIEHKa "HEYJOBJIETBOPUTEILHO" BBICTABIACTCS CTYJEHTY, OOHAPYKUBIIEMY MPOOEIHI B
3HAHUAX OCHOBHOTO y4e0HO-TIPOrPaMMHOTO Marepuana, JIOITyCTUBLIEMY
MPUHIUNHATBHBIE OIMOKK B BBHINOJIHEHUN MIPEAYCMOTPEHHBIX MTporpaMMmoit 3aianuii. Kak
MpaBUJIO, OLEHKAa "HEYJOBJIETBOPUTEIBHO" CTABUTCS CTYJIEHTaM, KOTOpPbIE HE MOTYT
MPOJIOJDKATh O00yYEHUE WM MPUCTYNUTh K MNPOPECCUOHAIBHONW JEATEIbHOCTH 10
OKOHYAaHMH By3a 0€3 TONOJIHUTEIbHBIX 3aHITHI MO0 COOTBETCTBYIOIIECH TUCIUILIUHE.
OOmmii pe3ysbTaT BBIBOAUTCS KAK MHTETPaJIbHAsI OILIEHKA, CKJIAJbIBAIOIIASl U3 TEKYIIETro
KoHTpoItst -50%.

Texymuii KOHTPOJIb IO JUCHUITIIMHE BKIIIOYAECT:

—rocenienue 3auatui — 10 6amios,

—ydJacTHe Ha MPaKTH4eCcKuX 3aHsATusix — 10 0amios

—BBINOJIHEHUE JIA00PaTOPHBIX 3a7aHuit — 10 6amios,

—KoJIITOKBUYyM — 30 Gasios,

—BBINOJIHEHUE ayTUTOPHBIX KOHTPOJIbHBIX paboT — 40 6aios.

IIpoMeKyTOUHBIN KOHTPOJIb [0 JACIUILIMHE BKIOYACT:

—YCTHBIN orpoc (3x3ameH)- 100 6aos.

PexomeHnyeMble rpaHUIbI OLIEHOK:

«OTIIMYHO» - HE MeHee 86% MPaBUIbHBIX OTBETOB,
«xopotio» - 66-85% mpaBUIIbLHBIX OTBETOB,
«YJIOBJIETBOPUTEIBLHO» - 51-65% TpaBUIIbHBIX OTBETOB,
«HEYAOBIETBOPUTEIHLHO» - MeHeE 50% MpaBUIIBHBIX OTBETOB.

8. IlepeyeHb OCHOBHOI M JOMOJHUTEJIbHOH YUeOHOI JIUTEPATyPbl, HEOOXOAMMOI 1JIA
OCBOCHHUS TUCIUIIJINHBI.

a) OCHOBHAS JIMTEPATYDA:
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1.Mumnnep, b.M. Teopus ciiydaifHBIX TPOIIECCOB B MpumMepax u 3amadax / b.M. Mumep,
A.P. IlankoB. - MockBa: @usmaraut, 2007. - 318 c¢. - ISBN 978-5-9221-0206-3 ; To xe
[Dnexrponnsiiipecypc|URL: http://biblioclub.ru/index.php?page=book&id=76563.

2.Bentnens Enena CepreeBHa. Teopusi ciydallHBIX NpOLIECCOB W €€ WH)XCHEPHbIE
npuiIoKeHus : yued. mocodue nis BTy30B / Benrtuens, Enena Cepreesna, JI. A. OBuapos.
- 4-¢ u3x., ctep. - M. : Beicii. mik., 2007. - 479 c. : ni. - PekomengoBano MO P®. - ISBN
978-5-06-005820-8 : 275-00.

3. Bentuens A.Jl. Kypc Teopuu ciayuaiinpix mpoiieccoB. M.: Hayka, 1996.

4. Po3anoB 10.A. Benenue B Teopuio cirydadHbIx mpoiieccoB. M.: Hayka, 2005.

5. COopHUK 3amad MO TEOPHUH BEPOSTHOCTEH, MATEMATHYECKOW CTAaTUCTHUKE W TEOPUHU
cyJaitHeIX (QyHKIMH : y4e6. mocobue / [aBT. koa.: b.I.Bomogua u ap.]; mox oOm1. pen.
A.A.CeemaukoBa. - U3a. 4-e, crep. - CII6. [u ap.] : Jlans, 2008. - 445,[3] c. - (YueOHHKHN
mis  By3oB. CnemmaneHas jwurteparypa). - ISBN  978-5-8114-0708-8 : 287-10.

0) TOTMOJHUTEIbHAS JIUTEpaATypa:

1. bBymunckuii, A.B. Teopus cnydaitaeix nporeccoB / A.B. bynunckuii, A.H. lupses. -
Mocksa: ®usmatiut, 2005. - 403 c. - ISBN 978-5-9221-0335-0 ; To e [DIeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68121 .

2. CBemrHuKOB, Apam ApyTioHoBUY. [IpHKiaHbie METOIbI TEOPUU MAPKOBCKHUX
npoiieccoB : yue0. mocobue / CpemnukoB, Apam ApytioHoBud. - CI16. u ap. : Jlans, 2007.
- 190 c. : un. - (Jlyumue knaccuueckue yueoHuku. Marematuka) (YueOHUKH 1S BY30B.
Cnennanbhas nmuteparypa). - ISBN 978-5-8114-0719-4: 242-00.

Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

3. 'mxman N.M. Cxopoxon A.B. Beeaenue B Teoputo ciTydaiiHBIX IMPOIIECCOB.

M.: Hayka, 1977.

4. Kapnun C. OcHOBBI TeOpHH cilydailHbIX npoueccos. M.: Hayka, 2008.

5. Haran, Auapeit AunpeeBnd.OCHOBBI TEOPUH CIIyHaHBIX IPOLECCOB : [Yuel. mocodbue
o kypcy "Cnyuaiin. poriecchl"] / Hatan, Aaapeit Auapeesud ; O.I'.I'op6aués, C.A.I'y3.
- M.: M3-nipecc: OrtapamBuinu, 2003. - 163,[2] c. : ui. ; 20 cM. - (Cepus "EcTecTBeHHbIE
Hayku. Matemartuka. Undopmaruka") - bubmmorp.: ¢. 165. - PekomennoBano YMO PO. -
ISBN 5-94073-055-8: 141-00.

Mecronaxoxaenue: Hayunas 6ubmmoreka 'Y

6. I'mypman, Bnagumup EdbrmoBuy. PykoBOACTBO K pelieHUI0 3a1a4 10 TEOPUU
BEPOSITHOCTEM U MAaTEMAaTUYECKOW CTaTUCTUKE : yueO. mocodue it By30B / 'MypmaHs,
Brnagumup Edpumosuu. - 6-¢ uzz., norm. - M. : Beicui. mik., 2002. - 403,[1] ¢c. ; 21 cwm. -
ISBN 5-06-004212-X : 90-60

9. Ilepeyenp  pecypcoB  HHGPOPMANHOHHO-TEJICKOMMYHHMKALIMOHHOM  CeTH

<<HHTepHeT>>, HEe00XO0IUMBIX JIJIS1 0OCBOCHHUS TUCIHIIINHBI

1. ®enepanbublii moprai http://edu.ru:

2. DnexTpoHHbIe KaTasmorn Hayunoii 6ubmuoreku AI'Y http://elib.dgu.ru:

http://edu.icc.dqu.ru:

10. MeToauyeckue yKazaHus i 00y4alOMMXCs M0 OCBOCHUIO TMCUMILINHBI
VYyebHas nmporpaMma Mo TEOPUU CITYYAHHBIX MPOIECCOB paCIpeesieHa TI0 TeMaM 1

M0 YacaM Ha JIEKIMH, MPAKTHUYECKHE W JTA0OPATOPHBIE 3aHSTH; MPEIyCMOTPEHA TaKKe

camocTosATeNbHas ydeOHas pabora cryaeHToB. [lo kaxkmoil TeMe mpemnojaBaTeib
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YKa3bIBa€T CTyJEHTaM HEOOXOAUMYIO JnuTeparypy (yueOHHKH, ydeOHble MOcoOus,
COOpPHMKHM 3aJad M YOPaKHEHUI), a TakKe COOTBETCTBYIOUIME TeMaM maparpadsl u
HOMeEpa yNpaKHEHUH U 3a/1a4.

CamocTrosiTenbHasi paboTa CTYAEHTOB CKJIAAbIBae€TCs W3 pabOThl HajA JIEKUUAMH, C
yuyeOHUKaMH, peIIeHHs] PeKOMEHAYEMBIX 3aJad, MOATOTOBKHU K 3alIuTe J1aOOpaTOpPHBIX
paboT, a Takke M3 TMOATOTOBKA K KOHTPOJBHBIM paboTaM, KOJUIOKBUYMaM M cCjaaye
IK3aMeHa.

[Ipu paboTe ¢ neKuMsIMU U yueOHMKaMHU 0C000€ BHUMAHHUE CIIEAYET YJCIUTh N3YUYECHUIO
OCHOBHBIX TOHATUH M ONpeAENCHUHA MO JaHHOMY pa3liely, a Takke OCOOCHHOCTSIM
NPUMEHEHHBIX METOJIOB M TEXHOJOTMH K pEIICHUI0 MPHUKIAJHBIX 3a1ad. PemeHue
JOCTATOYHOTO KOJIMYECTBA 3a7ad MO JAHHOW TeME MOMOXKET TBOPUYECKOMY OBJIAJCHHIO
METOJIaMU JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHI.

[locne w3ydyeHHs] KaxI0H TEMbl PEKOMEHIYETCS CaMOCTOSITENIbHO BOCIIPOM3BECTH
OCHOBHBIE OIpeeiaeHus, POPMYIUPOBKH M JTOKa3aTeIbCTBA TeopeM. s caMompoBepKH
PEKOMEHIYeTCSI TAKXKE HMCIIOJIb30BaTh KOHTPOJIBHBIE BOMPOCHI, TPUBOAUMBIC B YICOHUKAX
1OCJIE KaX/10M TEMBI.

OcHOBHasl 11e/1b MPAKTUYECKUX 3aHATUN — MOATOTOBKA CTYJIEHTOB K CaMOCTOSITENBbHOM
paboTe HaJl TEOPETUUECKUM MaTEPUaJIOM U K PELLICHUIO 33]a4 U YIIPaKHEHUH.

Ha nabopaTopHbIX 3aHATHSX  KaXAbIH  CTYJAEHT TOJy4yaeT 3aJaHue Ut
CaMOCTOSITENIbHOTO BBIIIOJIHEHUS, KaK [IPaBUIIO, pa3bI'PhIBAHUE, MOJICIMPOBAHHUE
CllydallHbIX cucTeM mo naHHOM Teme. [locie BbimonHeHUs 1a00PaTOPHON PabOTHI
PEKOMEHYETCSl OpraHU30BaTh 3aIIUTY ITON Ja00OpaTOPHOIl pabOTHI.

11. Ilepeyenpr MH(POPMALMOHHBIX TEXHOJIOIHH, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeJBHOIO Mpolecca MO0 AMCUMINIMHE, BKJIKYAA IepeYyeHb NMPOrpaMMHOIO
o0ecreyeHrs] M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymiecTBiaeHMH 00pa30BaTEIBHOIO Mpolecca MO TEOPUHU CIIyYalHBIX IMPOLECCOB
PEKOMEHAYIOTCA KOMIIBIOTEPHBIE TEXHOJIOIMH, OCHOBAHHBIE HA OINEPALlMOHHBIX CUCTEMAaX
Windows, Ubuntu, Linux, npukmagasie nporpammbl Mathcad, Matlab, Mathematica, a
TaK)Ke CalThl 00pa30BaTENbHBIX YUPEKACHUN U )KYpPHAIOB, HH()OPMALIMOHHO-CITPABOYHBIE
CUCTEMBI, 3JIEKTPOHHBIE YUEOHUKH.

IIpy  mpoBeneHMM — 3aHATUM  PEKOMEHIYETCA  HCIIOJIb30BaTh  KOMIIBIOTEDSI,
MYJIbTUMEIUIHBIE IPOEKTOPHI, THTEPAKTUBHBIE DKPAHBI.

12. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM JJIS1 OCYLECTBICHUSA
00pa30BaTeJbHOIO MPOLECCa MO AMCHUIIMHE.

YHuBepcuteT 00J1alaeT IOCTAaTOYHOM 0a30M ayauTOpuil AJis MPOBEACHHUS BCEX BHUIOB
3aHSATUNA, NPETYCMOTPEHHBIX 00pa3oBaTeNbHOW MPOrpaMMON JUCIUIIMHBI TEOPUHU
cinyvailHeix mpoueccoB. Kpome Toro, Ha ¢akynprere 4 KOMIBIOTEPHBIX Kiacca u 4
y4eOHBIX KJIacCa, OCHAIIEHHBIX KOMIIBIOTEPAMH C COOTBETCTBYIOIIMM IPOrPAMMHBIM
o0ecnie4eHreM U MyJIbTUMEINa-IIPOECKTOPAMHU.

B ynuBepcurere unmeercs HEOOXOIUMBIH KOMIUIEKT JUIEH3UOHHOTO MPOrpaMMHOTO
o0ecrneveHusl.
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