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AHHOTANMA

B kypce paccMarpuBaroTCsi OCHOBHBIE IIOHATHA TEOPUM CIy4aWHBIX IIPOLECCOB KaK YacTH TEOpUHU
BEPOATHOCTEH, OCHOBHBIE KJIACChl M THIIBI CIyYailHBIX IPOLECCOB, DJIEMEHTBHI CTOXaCTHMYECKOTO aHaJIn3a
CIy4alHBIX IPOLECCOB, OCHOBHBIE CBOMCTBA M METOAbl aHAJIM3a CIYYalHBIX IPOLECCOB. J[aHbl mpUMEpHI
MPWIOXKEHUS TEOPUH CIIyHYalHBIX NPOLIECCOB MPU UCCIEAOBAHUN CUCTEM Pa3INYHON IPUPOJBI, B YACTHOCTH, B
panuoTexHuKke, (HU3MKE, METEOpOJOTHMH, a TaKkKe B 3aJadax ONTUMAJIbHON OOpabOTKM CHUTHANIOB Kak
cillydailHbIX (yHKIMI BpeMEHM M KOOpAMHAT B WHGPOPMALMOHHBIX cHcTeMaXx. bornee mnoapoOHO
paccMaTpuBalOTCsl CTaTUCTUUYECKHUE CBOMCTBA IIMPOKO M3BECTHBIX THUIIOB CIIyYallHBIX IIPOLIECCOB:
HMITYJIbCHBIX, CTAl[MOHAPHBIX, SPrOANYECKHUX, FayCCOBCKUX, Y3KOMOJIOCHBIX, MAPKOBCKUX MPOLECCOB, - U UX
JTUHEWHBIX W HEIWHEWHBIX mpeoOpa3zoBannii. KolndecTBeHHBIH aHANIW3 CTAaTHCTUYECKHMX CBOWCTB U
npeoOpa3oBaHnil CIlydyalHBIX IMPOLECCOB IMPOBOJUTCS HAa OCHOBE MOAXOMSLIMX CTOXaCTHUYECKUX MOJeleil
paccMaTpHUBaeMbIX CUCTEM, TAPAMETPhI COCTOSIHUS KOTOPBIX SIBIISIOTCS CIIy4alHBIMU (QYHKIHSIMU.

JUiss  yCIIeImIHOTO OCBOGHHSI Kypca CIyIIarell0 HEOOXOOMMO 3HATh KypChl MaTeMaTHYECKOrO aHaju3a,
JUHEHHOU anreOphl, TEOpUH BeposTHOCTEH, 00IIeH (DU3HMKH, a TaKKe KelaTeIbHO BlIaJIeTh OCHOBAMH TCOPUU
(YHKUIMH KOMILIEKCHOTO MEPEMEHHOTO U Kypca ypaBHEHH MaTeMaTHueCcKon (PU3UKH.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHE CTYICHTAMH OCHOBHBIX IOHATHH M METOAOB B OOJACTH HCCIEAOBAHUS CTOXACTUYECKU
OIIPEICTICHHBIX CUCTEM, TAPAMETPHI COCTOSIHUS KOTOPBIX SIBJISIOTCS CIy4YailHBIMH (DYHKIUSIMUA BPEMEHH
U KOOPJIMHAT.

3agaum AU COMIIHHBI
[J u3ydyeHHE OCHOBHBIX ITOHSTUIN TEOPUU CIIydaliHbIX [IPOLIECCOB;
[J u3ydyeHHE OCHOBHBIX XapaKTEPUCTUK CIy4YaiHbBIX IIPOLIECCOB PAa3JIU4HbIX TUIIOB;
O U3yuyeHHE METOJ0B HCCIIENOBaHMS CIy4YalHBIX INPOLIECCOB M OLEHKM MX CTAaTUCTUYECKHX
XapaKTePUCTHK;
[J wu3ydeHue NpeoOpa30BaHUM CIydailHbIX IPOLECCOB B TUHEHHBIX M HEJTMHEHHBIX CUCTEMAX;
[J wu3ydeHue crniocoOOB MPEICTaBICHUI U MOACTUPOBAHHS CITy4aliHBIX MPOLIECCOB;
O U3y4YeHUE CIIOCOOOB IPUMEHEHHUs TEOPUHM CIy4YalHBIX IPOIECCOB M HCCIEIOBaHMS

CTOXAaCTHYECKHU OIPEACTICHHBIX CHCTEM Pa3JIMYHOW MPHPOJBI, B YaCTHOCTH, B 3aJa4ax ONTHMAIbHOU
00paboTKY CIIydalHBIX CUTHAJIOB B MHPOPMAIIMOHHBIX CHCTEMAaX.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PELICHHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MMOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA MIPH PelIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.3 Bnazneer MeTtogaMu BU3YalbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTNYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOH, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, IpOEKTH) JEATEIIbHOCTH B BUJI€ OTUETOB, HAyYHBIX ITyOIMKaIMHA

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

IIK-1 Criocob6en craButh, GOpPMaIN30BEIBATE U |ACATCIIBHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATE!
[J OCHOBHBIE IIOHATUS TEOPHHU CIIy4alHBIX IIPOLIECCOB,
[J OCHOBHBIE CTaTUCTUYECKHE CBOMCTBA M XapaKTEPUCTHKH CIyYalHbBIX MPOLECCOB PA3IUYHBIX THUIIOB,
[J OCHOBHBIE METOJbl MATEMAaTUYECKOIO aHAJIN3A, IPUMEHSIEMbIE B TECOPUU CIIy4YalHBIX IIPOLIECCOB,
O CHocoObl NPUMEHEHHUS TEOPUM CIy4YailHBIX MPOLECCOB MJIsi HMCCIENOBAHMS CTOXAaCTHUYEKH
OTIpEJICIICHHBIX CUCTEM U 00pa0OTKN MHPOPMAITUH.

YMETh!
[J BeIOMpaTh MOAXOASIINE MAaTEeMaTHYECKUE MOJEIHN JUIsl OMMCAHUS U MCCICIOBAHUS XapaKTEPUCTHK,
paccMaTprUBaeMbIX CTOXaCTUUECKH OIPENIEIEHHBIX CUCTEM,
[l pemars 3a7a4u MO ONPEACICHHUIO XapaKTEPUCTUK MPOIIECCOB HA BBIXO/E pACCMAaTPUBAEMBIX CHCTEM
1 yCTPOMCTB 10 U3BECTHBIM XapaKTEPUCTUKAM BXOIHBIX BO3JECHCTBUM.

BJIaJICTh:

[] MeTomamH CTaTUCTHYECKOTO ONKCAaHUA CIy4YailHbIX MPOIECCOB U CUTHAJIOB;

[J meromamu IIpelCTaBIEHUs U MOACIUPOBAHUS CIIy4aliHbIX IIPOLIECCOB Pa3IMUHbIX TUIIOB;

O METOJaMH TMPUMEHEHUS] TEOPUU CIy4YalHBIX MPOLECCOB AJI PEUIEHUS MPaKkTHYECKUX 3a1ad
npeoOpa3zoBaHust 1 00pabOTKN BXOIHBIX JAHHBIX MPU HAJWYMU CITyYalHBIX BO3/EHCTBUII.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI TEOpUH CIYYaHHBIX IPOLIECCOB. 3 2
OcHOBHBIE KJIACChI CITy4alHBIX
2 MPOLIECCOB. DIIEMEHTHI CTOXAaCTHYECKOTO 3 2
aHaJn3a CIly4aiHbIX (QyHKIIHH.
3 CranuoHapHble cloy4aiHble IPOLIECCHI. 3 3
OproauyHOCTh CIIy4aiHBIX IPOLIECCOB.




[IpaxTuyeckoe olpeneeHue

4 CTaTUCTHYECKUX XapaKTEPUCTHK 3 )
CTallMOHAPHOI'O 3ProfANYECKOro
CIIy4aifHOro mporuecca.
CriextpanbpHoe IpeACTaBICHUE

5 CTAal[MOHAPHBIX B IIUPOKOM CMBICHE 4 3
CITy4aiHbIX MPOLIECCOB.

6 Bbenbrit mym. Anmpokcumarusi peaibHOro 4 3
CIIy4aifHOTO Tporecca OeIbIM IIIyMOM.
l'ayccoBckue (HOpMalbHBIE) CIy4aiHbIE

7 mpoueccsl M HMX  CTaTHCTUYECKHe 4 3
CBOICTBA.

] [IpeobpazoBanue cirydaliHBIX MPOIECCOB 4 3
B JIMHEHHBIX CUCTEMaX.
[IpeobpazoBanus CTallMOHAPHOTO

9 CIy4allHOIO Ipolecca B JMHEHHBIX 4 3
JUHAMUAYECKUX cucTemax c
[IOCTOSIHHBIMM I1apaMeTpaMHu.

10 OnTtuMainbHbIe IMHEHHBIE CUCTEMBL. 4 3

11 Y3K0MoNI0CHBIE CITyYaiiHbIe TIPOIECCHI. 4 3
[IpeobpazoBanue cirydailHBIX MPOIECCOB

12 |B 0e3BIHEPLIMOHHBIX HEJIMHEWHBIX 4 3
cucreMax.

13 MapkoBcKHe ciydaiiHbIE TPOLIECCHI. 4 3

14 Pemenue ypaBHEHUI 4 3
®oxkepa-Ilnanka-Koamoroposa.

15 Hpﬂnclxceﬂm TEOPUH  MapKOBCKHX 4 3
CITIy4aiHbIX MPOLIECCOB.
[Ipumenenue TEOpUU CIIy4ailHBIX

|6 |MPOUECCOB K 3anaiam OOHapy KeHHH, 4 3
pas3iuyeHuss W OUCHKM IapaMeTpoB
CUTHAJIOB B IIPUCYTCTBUU LIIYMOB.

Nroro yacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)
1. OCHOBBI TEOPUH CITYHAHBIX MPOIIECCOB.

Beenenue. [lonstue cmywaitnoro mpomecca (CII). OcHoBrble omnpenenenus. Peammzammu CIIL
[Mpumepst Hekoropeix TunoB CII. OgHOMEpHBIE M MHOTOMEpHBIC PaCHpPEACICHHS BEPOSTHOCTEMH,
IUIOTHOCTH pacnpenenennii  BepostHocted CII, ux cBoiicTBa, YCIOBHE COIVIACOBAHHOCTH.
OnHoMepHBIE W MHOTOMEpHbIe xapakrepuctuueckue ¢Gynkmmu CII, ux cBoiicTBa, ycioBue
cornmacoBanHocTd. MomeHnTHble ¢yHknuu CII. HaganeHbie W 1eHTpadbHBIE MOMEHTHBIE (DYHKIIWU.
CBs13b MOMEHTHBIX U Xapakrepuctnieckux ¢pynkuuii CII.

2. OCHOBHBIE KIIaCChl CIy4alHBIX MPOLECCOB. DJIEMEHTHI CTOXACTUUECKOTO aHaIHM3a CIIyYalHBIX
(GyHKUIUH.

Hekotopple OCHOBHBIC THIIBI CIYYallHBIX IPOIECCOB. ODJIEMEHTHl CTOXaCTHYECKOTO aHalu3a
ciydaidHelx  QyHKimi  JuddepeHupmanbHeie  ypaBHEHHWsT €O CIlydallHOW TIpaBOM  4acThiO.
Croxactuueckue uHTerpansl. Pasmoxenue CII mo oproronansHeiM Qynkumsm (Kapynena-Jloosa).
[Ipencrapnenus CII B Buse CTOXaCTUYECKUX MHTETPAJIOB.




3. CraunoHapHbIE CIy4aiHbIe MPOIECChl. DPTOJUIHOCTD CIyUYaiHBIX MPOIECCOB.

[TyacconoBckue umnynscHble CII. JIpoGoBoii mym. OrmpenereHus] CTallMOHAPHOCTH B Y3KOM U
mupokoM cmbiciie. OproanyHocts CII. HeoGxommmele M O0CTAaTOYHBIE YCIOBHSA 3PrOIUYHOCTH
cramonapHoro CII mpu ompeneneHnd MaTeMaTHdeckoro OKHAAHHS, AUCHEepCHH, (QYHKIHUN
koppessinuu. OmpefiesnieHne IIOTHOCTH BEPOSTHOCTH IO OJHOM peanusauuu sproguyeckoro CII.
Heob6xoauMoe 1 10cTaToOYHOE YCIOBUE 3PTrOINYHOCTH raycCcoBCKoro cranuonaproro CII.

4. IlpakTuueckoe OIIpelesIeHNEe CTAaTUCTUYECKUX XapaKTEPUCTUK CTAlMOHAPHOIO 3ProfuyecKoro
CIIy4aifHOro mporuecca.

[IpakTHueckoe oOmpeieieHNe MaTeMaTHYeCKOro OXKUAAHUS W KOBapUAIIMOHHOW  (DYHKIUH
cranmoHapHoro 3progudeckoro CII. TpeOyemasi IHuTEenbHOCTh 00pabaThiBaeMON peanu3aiuu JUist
3aJaHHOW TOYHOCTH OLEHOK. Bpems koppemsuun. CBoOWCTBa KOBapUAIIMOHHOW  (DYHKIHH
crarmmoHapHoro CII. [Tpumeps! koBapranmoHHbIX GyHKIUH craimonapHbix CI1.

5. CrexTpanbHOE IPEACTaBICHNUE CTALIMOHAPHBIX B IIMPOKOM CMBICIIE CIIydalHbIX IIPOLIECCOB.

Teopema o clieKTpajJbHOM IPEACTABICHUU CTalMOHApHBIX B 1mMpokoM cMelcie CII. CnekrpanbHas
WHTCHCUBHOCTb M  crekrpanbHas IIoTHOCTE CII.  CBsi3p  CHEKTpajbHOH IUIOTHOCTH C
KoBapHannoHHOW ¢yHknued (Teopema BuHepa-XununmHa). OCHOBHBIE CBOWCTBA CHEKTPaIbHOMN
wioTHocTH. COOTHOIIEHHE HeonpeneneHHocTr ajsl 3¢ dexTuBHON mupuHbl ciekrpa CII u Bpemenu
koppenauuu. [Ipumeps! criekTpaabHBIX TNIOTHOCTEN cTarmonapHbix CII.

6. benbrit myM. AnmpokcuManus peabHOro CydaifHOTO mpoliecca OenbIM IIyMOM.

AcuMnToTH4YecKuil cMbIch aenbsra-koppenupoBanubix CII. benbril mym. AnmpokcuMaiiys peajbHOTO
cllydailHOro rmpouecca OenpiM MmyMOoM ((QYyHKOUS KOPpPeISIUMA M CIEKTPaIbHAS IIJIOTHOCTB).
B3aumMHble cniekTpanbHbIE IUIOTHOCTH M MX CBOMCTBA. lIpuMeEpsl CHEKTpaJIBHBIX IPENCTABICHUI
craunoHapubix CII. IlpakTnueckoe omnpeneneHHe CHEKTpabHOW IIOTHOCTH crauuonapHoro CIIL
CrnextpanbHblii aHanu3 HecTanuoHapHbix CII.

7. TayccoBckue (HOpMaJIbHBIC) CITyYaifHbIE POIIECCHI U MX CTATUCTUYECKUE CBOMCTBA.

Onpenenenne rayccoBckoro CII. MHoromepHble IUIOTHOCTH BEPOSITHOCTH W COOTBETCTBYIOLIHE
xapaktepuctuueckue (ynkmun. OcHoOBHBIE cBolcTBa TayccoBckux CII. HekoppenwpoBaHHOCTE U
He3aBUCUMOCTh. CTallMOHAPHOCTH B CTPOrOM M IIMPOKOM CMbICIEe. MHOrOMEpHBIE CMEIIaHHBIC
MOMEHTBl HM UX BbluHMcicHHe. JluHeliHble mnpeoOpazoBanms TayccoBckux CII. O 3akoHe
pacmpeneneHuss Ha BbIxoje JUHEHWHBIX cucteM. [IpomsBognas rayccoBckoro CII. OueHka 3HaueHHS
rayCCOBCKOI'O CIIy4aiHOro Ipoliecca o 3Ha4eHusAM [poLecca B Ipyrue MOMEHThI BPEMEHHU.

8. [IpeoOpazoBaHue CiTy4aliHBIX MPOILIECCOB B TMHEWHBIX CHCTEMAX.

BpemenHo# u criekTpalibHBIA TIOAXO/ABI pU onucaHuu npeodpazoBanuii CI1 B nuHelHOW cucTeMe.
Maremarndeckoe OKUJaHue, KOBapUAMOHHAs (QYHKIHS U JUCTIEPCHS IIPOLiecca Ha BBIXOJE CHCTEMBI
B IIEPEXOAHOM U YyCTaHOBMBILEMCsS! pexumax. CHeKTpasbHas IJIOTHOCTh BBIXOJHOIO IIpolecca B
YCTAHOBMBIIIEMCSI PEXKHME.

9. Hpeo6pa30BaHI/m CTallMOHAPHOTI' O cnyqaﬁﬁoro mnponecca B JIMHESHHBIX JANMHAMHUYCCKHUX CUCTEMAX C
MOCTOAHHBIMU ITapaMeTpaMu.

[Mpumepsr npeoOpazoBanust cranmonapabix CII B JMHEHHBIX JWHAMHYECKHUX CHCTEMax C
MOCTOSIHHBIMH TIapaMeTpaMH: BHUHEPOBCKHMU IpoLecc, NpeoOpa3oBaHue Oe€oro myma JIHHEHHOU
JUHAMHYECKOW CHUCTEMOH IIEpBOro IMOpsiAka. DpOYHOBCKOE JBMKEHHUE W TEIUIOBOM IIyM B
UIEKTPUYECKUX  Lemsx. BosgelictBme 1mymMa Ha  clemdmyr  cucreMy.  DuisTpanus
KBa3UCTallMOHAPHBIX IIPOLIECCOB JIMHEHHBIMU CUCTEMAMU C IIOCTOSIHHBIMU I1apaMETPAMHU.

10. OnTuMainbHble TUHENHBIE CUCTEMBI.



3ajauyl TEOPUH ONTUMAJIBHBIX JIMHEHHBIX cucTeM. CrilaKMBaHKUE U IIPOrHO3UPOBAHKUE CTAIMOHAPHBIX
BO3JICHCTBUII C HCIIOJIb30BaHHEM OeCKOHeYHOH mnpensictopun. CriiaXuBaromui  QUiIsTp ¢
OeCKOHEUHOH 3ajepKoi. BeipaxkeHus /Ui QyHKIIUM TIepeayd U CPETHEKBaPaTHUSCKON OMIMOKH
onTuManbHoro ¢wisrpa. [Ipumepsl. Makcumu3anus OTHOIIEHHS CHUTHAJ/IIYM; COTJIACOBaHHBIN

¢bubTp.
11. Y3KOMoI0CHBIE CITy4aiiHbIe TIPOIECCHI.

Ompenenenne yskomonocHoro CII. KoapuanmoHHass (yHKIHS Y3KOIIOJIOCHOTO BBICOKOYACTOTHOTO
nporecca. DKBUBAJICHTHOCTh y3KomojocHoro CII 1ByM MEAJICHHO MEHSIOIIMMCS IPOLIECCaM.
V3KOMOJIOCHBIE  CIy4ailHbIe IPOIECChl, ompenensiemMble TU(QepeHINaTIbHBIMA  ypaBHEHUSIMH.
Orubaromas u (aza y3KONMOJIOCHOro ciryyaiiHoro mporecca. CoBMecTHass JByMepHas ILIOTHOCTb
BEPOATHOCTH, orubaromeil u ¢aspl rayccoBckoro yskomonocHoro CII. PeneeBckue Quykryammu.
Orubaromas CyMMBbI TApMOHHYECKOTO curHaa 1 mryma. O000IIeHHbIN 3aK0H pacnpeaencHus Pemes.

12. TIpeoOpazoBanue cirydaifHBIX MIPOIECCOB B OE3BIHEPIIMOHHBIX HEIMHEHHBIX CHCTEMAaX.

3aKoHBI pacrpeeNneHus MpoLecca Ha BbIXOAE O€3bIHEPIMOHHBIX HEITMHEHHBIX cucTeM. [ImoTHoCTh
BEPOATHOCTH TPH KBaJpaTHYHOM IpeoOpa3oBaHnu. OmpenereHne KoBapHALMOHHBIX (yHKuIui Ha
BBIXOAE€ HEIMHEHHBIX cucTeM. Ciydail y3KOMOJIOCHOTO BXOJHOrO curHama. KsagpatuuHoe
JETEKTUPOBaHKE 1IyMa U aJAMTUBHON CMECH II0JIE3HOI0 CUTHaJIa U IIyMa. BelunciieHue MOMEHTHBIX
(YHKUMHA TpUd  SKCIOHEHIMAJBbHOM  INpeoOpa3oBaHuH. V3MepeHHME IIYMOBBIX  CHTHAJIOB.
UyBCTBUTEIBHOCTD PAJLIOMETPOB.

13. MapkoBCKHE CITy4aifHbIe TPOIECCHI.

OcCHOBHBIE OIPEAETICHUs] MApPKOBCKUX CIy4alHBIX HpoueccoB. [II0THOCTh BEpOSTHOCTH Mepexona U
ee cBoiicTBa. MHOrOMepHas IUIOTHOCTh BEpOSATHOCTH. OJHOPOAHBIC W CTAMOHAPHBIC IPOLECCHI.
VpaBuenne CwmomyxoBckoro. Jluddepennuansupie ypaBHeHuss KonmoropoBa M ypaBHEHHE
®oxkepa-Ilnanka. HadyanpHble U rpaHuYHbIe yCIIOBHs. 3anuch ypaBHeHHs Doxkepa-Ilmanka depes
MOTOK BEPOSATHOCTH. Brrurcnenne kodduinmenToB cHoca U auddy3un as mporneccos, 3aJaHHBIX
croxactuueckumu auddepennuanbapiMu ypaBHeHusiMH. [Tpumepsr MapkoBckux CI1: BHHEpOBCKHIA
CIIydallHBIH MPOIIEeCC, BO3ICHCTBUE OENOro myMa Ha JIMHEHHYIO TUHAMHYECKYIO CHUCTEMY MEPBOTO
HOpsIIKA.

14. Pemienne ypaBHeHnii @okkepa-Ilnanka-Konmoroposa.

CranuonapHoe peuenue ypaBHeHud — @Dokkepa-Ilnanka-KonmoropoBa. Mertoasl — pemeHus
HecTannoHapHbIX ypaBHeHni dokkepa-Ilnanka-Kommoroposa. ['ayccoBckre MapKOBCKHE MPOIIECCHI.
MHuoromepHbie HenpepbiBHbIE (1] (y3n0oHHBIE) MAPKOBCKHE MpoLecchl. MHOTOMEpHBIE MapKOBCKUE
IIPOLIECCHI, OIIPEesieMble CUCTEMaMH CTOXaCTUYECKUX ypaBHEHUI nepBoro nopsaxa. [Ipusenenue
HEMapKOBCKOTO IpoIiecca K MapKOBCKOMY C 0OJIbILEH pa3MEpHOCTHIO.

15. IlpunoxeHus: TEOPUH MapKOBCKUX CIy4YallHBIX MPOLECCOB.

3amada O BpPEMEHH TMIEPBOTO JOCTHXKEHHS TPAHUIl MAapKOBCKHM CIyYailHBIM  IIPOIECCOM.
OmnpeneneHue MaTeMaTU4eCcKoro OXHJIAHHUSA BPEMEHH IEPBOTO JAOCTHXKEHUS I'PAHHUIBI MapKOBCKHM
CITy4ailHBIM IPOIIECCOM C HCIOJIBb30BaHUEM 0OpaTHOro ypaBHeHUs KommoropoBa. CraTucTHYECKOE
OIIMCaHue ABJICHUS «Iepedpoca» Mmporecca U3 OHOTO0 YCTOWIMBOTO COCTOSIHUS B IPyTOE.

16. IlpuMeHeHne TEOpUH CIIyYaiHBIX MPOLIECCOB K 3a7adaM OOHApY)KEHHs, Pa3IUueHHsS M OLCHKU
[apamMeTPOB CUTHAJIOB B PUCYTCTBHH LITyMOB.



Hekxotopble OCHOBHbBIE TOHSTHS CTATHCTUYECKOW Teopuu pemieHu. OTHOIeHne W (QyHKIHS
MpaBIONONOOMs,, MeTox MakcuMyma npaBgonogobus. HaOmiomaembie  koopamnater — CII.
Hcnionp30BaHNe OPTOTOHANBHBIX IpecTaBaeHnil. OOHapyKeHUe CUTHAJIOB Ha (poHE OerIoro rayccona
myma. bunapnoe obOnapyxkenue. KoppensuuoHHBIH npueMHHK. MHOroanbTepHaTUBHAS 3aj1a4a
pasnuueHus curHanoB Ha (one Oemoro rayccosa mryma. OleHka IapaMeTpoOB CHUTHAJIOB B
MpHUCyTCTBUM OeJoro rayccosa mryma. JlnHeliHsle n HennHeiHble oueHKkU. OOHapyKeHHE U OLICHKa
[IapaMeTpoB CHUIHAJIOB B INPUCYTCTBUM HeOesoro rayccosa Iryma. Vcnosib3oBaHUE pa3iIOKEHUs
Kapynena-JlosBa. MIHTerpanpHOE ypaBHEHUE 711 OTIOPHOTO CUTHAJIA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHast ayTUTOpHs JJIsl IPOBEICHISI 3aHATHH JIEKIIMOHHOTO / CEMHHAPCKOTO TUIIA, OCHAIIICHHAS
MYJIBTHMEIUHHBIM 000PYIOBAaHUEM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Teopus crmydaiinbix mponeccoB [Teker] : [yde6. mocooue st By30B] / A. B. Bynuncknii, A. H.
[Mupses ; [Mock. roc. yH-T uM. M. B. Jlomonocosa] .— M. : ®uszmatiut, 2005 .— 402 c.
2. OCHOBHI TEOpUH cIy4YaiHbIX TporieccoB [ Tekcr] : yue6. mocobue uis By3oB / A. A. Haran, O. T.
T'opGaues, C. A. I'y3 .— M. : M3-IIpecc, 2003, 2004 .— 168c.
3. Beenenue B Teoputo cinydaitHsix nmporeccos [Tekcr] / FO. A. Pozanos - M.Hayka, 1982

JlononHuTeNbHAS TUTEPATypa
1. Teopus BeposatHocrel [Tekcr] : yue6. mocobue s By3oB / B. H. Tyry6anun .— M. : Akagemus,
2008 .— 368 c.
2. Beenenwne B craructuueckyro paanodusuky [Texct] : 8 2 u. U. 1 : yue6. mocobue uis By30B .
Crnyuaiinsie iporieccol / C. M. PeitoB .— 2-¢ u3z., nmepepab. u qorm. — M. : Hayka, 1976 — 495 c.
3. Teopernueckre OCHOBHI cTaTucTHUeCcKO# pagnorexauku| Texct]/b.P.JIeBun, -M., Paano u cBs3b,
1989

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YCTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Mynbsrumenuiinbsie TexHoioruu. MS PowerPoint , teMoHcTpanus mpe3eHTamnuii.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO M CHUILTHHBI (MOXYJIs)

CryaeHT, W3ydalIui AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHATHIHHBIM
afmaparoM, a ¢ JIPyroil CTOpPOHbI, JOJDKEH HAyYUThCSI IPUMEHSITh TEOPETUICCKUE 3HAHUS Ha MPAKTHUKE
P pENICHUH KOHKPETHBIX 3a/1a4.

B pesynprare u3ydeHWs IUCHUIUIMHBI CTYACHT JIOJDKEH 3HATh OCHOBHBIC OIPENEICHUs, TOHSATHUSA,
MPUEMbI U METOJIbI TEOPHUH CITYYalHBIX MPOIIECCOB.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TIPUBEJACHO MHHHUMAIBHO He0OXoAMMOE BpeMs s pabOThl CTyJeHTa Haja TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTo MaTepurana (110 KOHCIIEKTaM JICKITUH, Y4eOHO! 1 HaydyHOU TUTepaType);

— peleHue 3aa4, MPeiaraéMpIX CTyJCHTaM B 3a/IaHUU (CM. TIPUIIOKCHUE)

— TIOAITOTOBKY K DK3aMEHY.



PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTthCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMAIIMOHHBIX CUCTEM

Kypc: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

Pa3paborunk: B.H. JlaryTkuH, O-p T€XH. HAyK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare n3ydeHus: JUCIUTUIMHBL « TeopHst CIly4aliHBIX MPOIIECCOBY 00YJaIOIUICS TOIKEH:

3HATb:

0
U
0
U

OCHOBHBIE TIOHATHS TEOPHUH CITy4YaiHBIX IPOLIECCOB,

OCHOBHBIE CTaTUCTHUUYECKUE CBONCTBA U XapaKTEPUCTUKU CIIy4aliHbIX [IPOLECCOB PA3JINYHBIX THIIOB,

OCHOBHBIE METO/BI MATEMaTHYECKOT0O aHAJIN3a, IPUMEHSIEMBIE B TEOPUU CIIyYalHBIX ITPOLIECCOB,
CIOCOOBI MPHMEHEHUS TEOPHM CIy4YalHBIX MPOLECCOB MJS HCCIENOBAaHHUS CTOXaCTUUEKU

OTIPEJICIICHHBIX CUCTEM U 00PadOTKU MHPOPMALUH.

yMeThb:

[J  BBIOMpATH MOJXOMASIIUE MATEMAaTHYECKUE MOJICIN ISl OTIMCAHUSI U MCCIICIOBAHUS XapaKTEPUCTHK,
paccMarpruBaeMbIX CTOXaCTHUYECKH ONPEIICIICHHBIX CUCTEM,

[l pemarp 3a7a4y MO OMPEAECICHUIO XapaKTEePUCTUK MPOIIECCOB Ha BBIXO/IE pACCMATPUBAEMBIX CHCTEM
Y YCTPOMCTB 1O M3BECTHBIM XapaKTEPUCTUKAM BXOJHBIX BO3/ICHCTBUM.

BJA€Th:




[J Meromamu CTaTUCTUYECKOTO OIUCAHMs CIy4alHbIX IPOLIECCOB U CUTHAJIOB;

[] MeTomamu MpeACTaBICHUS U MOAEIUPOBAHMS CIIyYalHBIX IIPOLECCOB PAa3INYHBIX THUIIOB;

O METOaMU IIPUMEHEHMsI TEOpUU CIy4YaWHBbIX IPOLECCOB JUIsl PEUICHUs IMPAKTHUUYECKUX 3aaad
npeobpazoBaHus 1 00pabOTKM BXOAHBIX JaHHBIX MPH HAJTUYUH CIyYalHBIX BO3JEHCTBHA.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Hepequb 9K3aMCHAIIMOHHBIX BOIIPOCOB!

1. ITonarue cmyuaitHoro mpornecca. Peanuzaiuu ciyyaiiHoro npouecca. IIpuMepbl HEKOTOPBIX TUIIOB
CIIy4alHBIX IPOLECCOB.

2. OnHOMEpHBIE U MHOTOMEPHBIE pAaclpelesIeHUus] BEPOSTHOCTH, IIJIOTHOCTU pacIpeleseHUi
BEPOATHOCTH.

3. Xapakrepuctuueckuil pyHKUnOHaJI. MOMEHTHbIE (DYHKIMH CJI. TIpoLecca.

4. KymynsutHas ¢yHkuus u ceMuumHBapuaHThl. COOTHOIIEHHWE MEXIYy MOMEHTaMH U
CEMMMHBapUAHTaAMU.

5. CoBmecTHble (YHKIMH paclpeleieHus BEPOSTHOCTEH HECKONBKUX CIIy49alHBIX TPOIECCOB.
B3aumubie MOMEHTHBIE (PYHKIIUH CIyHYalHBIX IPOLIECCOB.

6. IlpencraBneHue ciay4alHBIX MPOLECCOB psAaMU OPTOrOHANBHBIX (QyHKUui. Kanonmueckoe
paznoxenue (Kapynena-Jloasa).

7. IlociienoBaTeIbHOCTH CIIyYaiHbIX UMITYJIbCOB.

8. IlyaccoHOBCKHE UMILYJIbCHBIE TIPOLIECCHI.

9. Ipo6oBOii mIyM.

10. CranmonapHsble ciy4yaifHbIE MTPOLIECCHl. DPTrOANYHOCTD CIYYaHBIX MPOIIECCOB.

11. CpoiicTBa (QyHKIIMN KOPPENSAILIUU CTAMOHAPHOTO CIIYy4aiiHOTO Tporiecca. Bpems koppesium.

12. CroxacTryeckue WHTErpabl

13. CrekTpanbHbI aHAIU3 CTAITMOHAPHBIX CIyYalHBIX (QyHKIIHHA.

14. Teopema Penest (paBenctBo IlapceBans). CrekTpalibHasi HMHTEHCHBHOCTh W CIIEKTpallbHAs
IUIOTHOCTB CJ1. IIpOLiEcca.

15.  OcHOBHBIE CBOKMCTBa CIEKTpalIbHOW TUIOTHOCTH. COOTHOLICHWE HEONPEACICHHOCTH ISt
3 (PEeKTUBHON HIMPHUHBI CLIEKTPa HU3KOYAaCTOTHOT'O MIPOIIecCa U BPEMEHH KOPPEIISINN.

16. ACUMITOTHYECKUN CMBICI AENbTa-KOPPEIUPOBAHHBIX CIy4YailHBIX MpoleccoB. benblil mym u ero
OCHOBHBIE CBOMCTBA.

17. T'ayccoBckue (HOpMaIbHBIE) CITyYaiiHbIE TIPOIECCHl U X CTATUCTUYECKUE CBOWMCTRA.
18. IIpeoOpazoBaHue CITyIaifHBIX ITPOIIECCOB B TMHEHHBIX HHEPITMOHHBIX CUCTEMAX.

19. BpeMeHHOH U CHEKTPaIbHBIN MOAXOABI MPH OMHCAHUU MPEOOPa30BaHUNA CIIydalHBIX MPOLECCOB B
JIMHEHHOU CUCTEME.

20. Hopmanuzamus ciry4aiiHOTO TIporiecca Ha BBIXOJIE Y3KOMIOJIIOCHOTO IMHEWHOTO (DUITBTPA.

21. Bozneiictue 6enoro myma Ha RC — ¢punbtp.

22. TennoBo# IIyM B 3JIEKTPUYECKUX LIETIAX.

23. BozneiicTBre 6emoro mryMa Ha Ce/sIIyo CHCTEMY.

24. BozneiicTBrue 0eJoro myMa Ha WicalbHbIA MOJIOCOBON YCHIIMTENh C YaCTOTHOM XapaKTepUCTHKOM
Onmu3KoH K TayccoBoii (4 yaca)

25. O0umii cimyyail Bo3AeiCTBHS HECTAIMOHAPHOTO MPOoLecca Ha JIMHEHHYIO CUCTEMY C TIEpEMEHHBIMH
napaMeTpamu.

26. CryualiHple MpOIECChl B JTUHEWHOW CHCTEME C M3MEHSIOIIUMCS BO BpPEMEHH KOA(PQPHUIMEHTOM
YCHUIICHHS.

27. JIuneiinplie mpeoOpa30oBaHUs CIIlydYalHBIX MTOJICH.
28. OnrumanbHble TUHEHHBIE CUCTEMBI.



29. CraxxuBaHHE U MTPOTHO3MPOBAHKE CTAI[MOHAPHBIX BO3AEHCTBUI C MCIIOIb30BAaHHEM OCCKOHEUHOU
MIPENBICTOPUH.

30. Makcumu3anus OTHOLIEHHS CUTHAJI/IIYM; COTYIACOBAaHHBIN (QHUIIBTP.
31. Y3kononocHeIe cirydaiiHbIE MPOLIECCHI.

32. O6001eHHbIN 3aK0H pacnpenencHus Penes. (4 daca)

33. CiryuaiiHble pouecchl B 0€3bIHEPLIMOHHBIX HEIMHEHHBIX CUCTEMAaX.
34. MapkoBCKHE CITy4daiiHbIE TPOLECCHI.

35. Craunonapnoe penienue ypasaenus ®okkepa-Ilnanka-Konmoroposa.
36. Kputepun npunarus pemenns. Kpurepnit Helimana-ITupcona.

37. KoppensiuuOHHBIN TPUEMHUK.

HpI/IMepBI OuIeTOB JJI TIPOBCACHHNA SK3aMCHaA:

burer 1.

1. ITonarue cimyuaitHoro mpoiuecca. Peanuzanuu ciyvaiiHoro npouecca. IIpuMepbl HEKOTOPBIX TUIIOB
CIIy4alHBIX IPOLIECCOB.

2. KoppensmuoHHbIi TPUEMHUK.

buner 2.

1. OpHomepHBIE W MHOIOMEpHBIE DACIpENENIeHUs] BEPOSITHOCTH, IUIOTHOCTH paclpeaeieHuit
BEPOATHOCTH.

2. Kpurepun npunstus pewenus. Kpurepuit Heitmana-IInupcona.

Kputepun onennBanus

Onenka otmnuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
nry0oKue 3HaHMS y4yeOHOH MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
peLIeHNN KOHKPETHBIX 3aja4, CBOOOHOE U IPaBMIbHOE 0O0CHOBAHNE MIPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO IMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBMIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

OueHka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATcpHajl, rpaMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHUA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEpPIO 3HACT Marepual, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouIo (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIN B PCIICHHHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OmueHka yIOBIETBOPHUTENbHO (3) BBICTABISICTCS — CTYACHTY, IIOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciado
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHO!H MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OreHKa HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HeyaOBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

IIpn mpoBeneHMM YCTHOTO 3K3aMeHa oOydarolmieMmycsl INpefocTaBisercs He MeHee 60 MUHYT Ha
noaroroBky. Onpoc 00ydaromerocsi Ha yCTHOM 3K3aMeHE He JIOJKEH NpeBbImarb 60 MUHYT

Bo BpCEMs IMPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIMITIIIMHBI.



[Tpunoxenue k PI1/]
3apaHue Ha KypcoByro paboTy no «Teopum crnyvyamHbIX
npoueccoB»

Yacmb 1
3apaya N 1
[TycTh KOHEUHOE MHOXKECTBO 3JIEMEHTAPHBIX COOBITUN {2 COCTaBIISIIOT PABHOBEPOSITHBIE COOBITHS BUIA
O = oQy...0 , TAC KaXKI0e @, 1 =1,..., N MoxeT npuHuUMath 3HaueHust O win 1, a cmydaiiHasi BeTMunHa

a

n
£(w) onpenensiercst popmynont E(@) = Z (r.e. B mBomuHoii cucreme &(@)=0aqa;..a,).

i

i
i1 2
OnpesenuTh MHOXKECTBO 3HAYCHHH {X,] TaKOH CIydailHOH BENMUYMHBI H €€ pacIpe/eicHUe
BEPOSITHOCTEM.

3agavya N 2

Hcnone3yst Teopemy o nuddepeHIMPOBAaHUN WHTETPAIOB, 3aBUCAIIMX OT MapaMeTpOB, IOJYYHTH
COOTHOIIIEHHE, CBA3BIBAIOIIEE MOMEHTHBIEC U XapaKTepuUcTUUeCKue (HyHKITUU

= (&(t,)EC,) £(t,)) = Mt b oo b))

1 0%, (U, Uy, gt e t)
is au, ou, ..0u,

U =U,=...=U,=0

Ky, Ky K, =1, 1.

3apgaya N 3

HopmaneHslii ciryuaitasrii mponece £(t) B MOMEHT t MMeeT TUIOTHOCTD BEPOSITHOCTH

f(xt) = 1 p—(x-a)*/20*(M)

N 270

1) Haiiti xapakrepuctiieckyto GpyHkuuo ¢, (y;t).

2) Boruncnuth Matematudeckoe oxumanne M, = M[£(t)] u nenrpanpasie MoMeHTHI 4, (t), HCTIONB3YS
@ (Y;1).

3) OmnpenenuTh XapaKTEPUCTUUECKYI0 (PYHKIMIO M IUIOTHOCTH BEPOSTHOCTH CYMMBI HE3aBHCHMBIX

n
cnydaitaeix Beauuud &(t, ) mporecca: 77 = Zf (t,)
k=1

3apgavya N 4

1) Tloka3aTh, 4TO IS HEMPEPHIBHOTO CIYYAHOTO MpoIlecca ¢ HE3aBUCHMBIMU MPHPANICHUSIME
&(t),t > 0 xoBapuanoHHast QyHKIHS B (t;,ty) cBa3aHa ¢ qucnepcuei D, (t) cooTHOIIEHNEM

Bg (tlitz) = Dg (tmin)7 tin = min(tl’tz)’
2) TlonyuuTh BBIpaKEHHS [UII MHOTOMEPHBIX Paclpe/ielieHUii BHHEPOBCKOTO M ITyaCCOHOBCKOTO
CIIy4alHBIX IIPOLIECCOB.



3apaya N 5
I[BOI/I‘-IHBIﬁ CUCTUHK HyaCCOHOBCKOFO IIOTOKA 4aCTHUILl B KAXXI0M TAaKTC BbIAACT 3HAUYCHUC é:k = 0 , €CJIU B

TCYCHHUU JJIMTCIBHOCTH TAKTa T HC IIPUIIJIO HA OI[HOfI YyaCTulbl, 1 3HAYCHUC é:k =1 , €CJIM IpUIllJIa O aHA

WM 00Jiee YacTHIl.
1) Kak OUEeHHTh CPEeIHIOI YaCTOTY ITyaCCOHOBCKOTO IMOTOKA YaCTHUI] A MMEsl 3aliCh CIIy4aiHOM
nocnenoBarenbuoctd &, K =1,...N Hyneii u equnui?
2) Kak 3aBHCHT TOYHOCTD OLICHKU CPEAHEH 4aCTOThI A OT JJIMHBI 3armucu N?

3apaya N 6
Peanmuzanuu ciyyaitnoro Ttenerpaduoro mpomecca 7(t),t >0 mpeacraBisioT co00H  KycOuHO-
HOCTOSIHHBIE 3HAKOTIEpEMEHHbIE (pyHKIMH, TpuHuMaromue asa sHauenus (C u -C): n(t) = C(—l)g(t) :
rae &(t),t >0 (£(0) =0) - peanusaiuu MyacCCOHOBCKOTO CIIYYaifHOTO MpoIiecca, MPHPAIIEHUs] KOTOPOTO
AE(r) =&t +7)—&(t) >0 Ha TpoOM3BOJBHBIX MHTEpBajax BpeMeHH 7 >0 SBISIOTCS CIydalHBIMH
BEJIMYMHAMH,  HMCIONIMMH  [yaCCOHOBCKOE  pacmpelesieHhe ¢ HHTEHCHBHOCTBIO A

P(Aé(r)=n) = (/%)ne‘“, n=0,12,....

[TomyuuTh BBIpaXKEHMS 11 MATEMaTHUYECKOTO OXHJIAHUS <77(t)>, t >0 wu xoppemsunonHoW QyHKIUU

R(t,.t,) = <77(t1)77(t2 )> TenerpadHoro mporecca.

3agaya N 7
Y CTaHOBHTD YCIIOBUS CTAI[HIOHAPHOCTH (B IIMPOKOM CMBICIIC) IEHCTBUTEIILHOTO CIIYYaifHOTO MpoIecca.
S(t)=a,+a,cosot+a,sinat,
rae &, K=0,1,2 - cayyaiinbie Beln4uHBI (@, - HE CITydaiiHas).
3anucarh BIpaKEHUE JUTsl KOBapHalmoHHOM QyHKimK &(t) MpH 3THX YCIOBUSX.

[Tpu KaKOM JOTIOJTHUTEIIEHOM YCIIOBUH 3TOT MPOIIECC SBJIICTCS 3PTOJUICCKIM OTHOCUTEIIEHO CPETHETO
3HAYEHUA?

3apaya N 8
Haiitu cnekTpanbHy0 MIOTHOCTh CIYy4alHOTO Mpolecca ¢ KOBapHallMOHHON (DyHKIIMEH |
1) B(r)=o’exp(- ar ) a>0;

2) B(r) =0 /(1+a212), a>0;

3) B(r)=0" (1+ a\r\)exp(— a

r), a>0;

3agaya N 9
HYCTB HyaCCOHOBCKI/Iﬁ I/IMHyJ'ILCHHﬁ HpOI_ICCC 3a4ac€TCA COOTHOILICHHUEM

E() =D F(t-t)[a,cos(e,(t-t,))+b, sin(wt-t))] o, =const,

rae F(0) = {ﬂ eXp(—ﬁg)éi zO, (5>0)

t, — MOMEHTBI ITOSIBICHUS HMITYJIBCOB B paCCMATpUBACMOM ITYaCCOHOBCKOM ITOTOKEC MMITYJIBCOB,

14

BCC CHy‘I&fIHBIC BCJIMYHHBI av ) b — craTtucTHuecky HE3aBHCHMEBI MCKOAY 0060171, HMCIOT HYJICBOC

v

CpCAHCC 3HAUCHUC U OJUHAKOBYIO JUCIICPCUIO O'2 .



3

1)  Omnpenenuth cpeqHee 3HaUYCHHE, THUCIEPCUIO, KOBAPHAIIMOHHYIO (DYHKIUIO U CIIEKTPAJIbHYIO
IUIOTHOCTH TaKOTO IpoIecca.
2)  Iloctpouts rpaduk crieKTpaibHOM IIOTHOCTU ((w) Aus cinydas @, >> .

3apgaya N 10

1) J[lokaszaTh, 4TO HE CYIIECTBYET CTal[MIOHAPHOIO CIYy4ailHOTrO Ipolecca, KOPPEeIsIUOHHAs
(GyHKLHSA KOTOPOTo IOCTOSTHHA HA MHTEpBaje |z-| <7, ¥ paBHa HYJII0 BHE 3TOr0 UHTEPBAJA, T. €.

2

o, ‘T‘ <7

B(7) =

0, ‘z" > T,

2) HaiiTi CeKTpalibHyIO IJIOTHOCTh CIy4aliHOTO Ipolecca ¢ KOBapHallMOHHOH (yHKIueit
B(zr) =0’ sinm,r/ wyr, @, >0

3agaya N 11
ITokazats, uto ciyqaitasiii mporece &(t) = ACOS(@t + @), rae A u @ - nocrosHubIe GUKCHPOBAHHBIE
5 V2r, |p|<z
BENIMYMHBL, a pasa ¢ - cilydaliHas BEJMYMHA C IUIOTHOCTBIO BepostHocTH f (@)= 0, |o>
P>

ABJICTCA CTAlHOHAPHBIM B ITUPOKOM CMBICIIC.

3apgaua N 12
HOKaSaTB, 9T0 KOMIUIEKCHBIM CHy‘laﬁHLIﬁ mponecc

s(t) = Ae'

o o 2 2
rae A — KOMIUIEKCHasl cllydaiiHasi BeJIMYMHA CO CPEIHUM <A> =0 mu JHUCIIEpCUCH ‘A‘ =0,,aw —

He3aBucuMas oT A JIeCTBUTENIbHAS cnyqaﬁHa;I BCJIIMYMHA C IUIOTHOCTBIO PACIPCACIICHUA f (G)) )
ABJIICTCA CTAHMOHAPHBIM B IIMPOKOM CMBICJIC. OHpGI[@J'II/ITI) CIICKTPAJIBHYIO IIJIOTHOCTBL 3TOT'O ITpo1ecca.

3agaya N 13

OmnpenenuTh KOBApUAIMOHHYIO (DYHKIIMIO U CIIEKTPAIBHYIO IIOTHOCTH TEIUIOBOTO U3Iy4YeHus g(w)

o0bema rasa.
Cuutath, 9YTO U3JIYYCHHUE MPECTABISAECT COO0N KOMIUIEKCHBIN MyaCCOHOBCKUM MMITYJILCHBIM MPOIECC

St)= Z F(t—t,) c dynkimeil ummyibcoB

F(9) = aexp(—ﬂ@)eiwc(l_J&,@zo, (#>0,a,0, =const),
0,6<0

rae U — ciiydailHple CKOPOCTH M3JIy4YarolllUX MOJIEKYN ra3a, HMEKIIMe pacnpeneneHue Makcsemna ¢
temnepatypou T.

3apava N 14

KaKOMy YCIOBHUIO OOJDKHA YHOBJICTBOPATH CICKTpPAJIbHAA INNIOTHOCTH CTAMOHAPHOIO CHy‘—IaﬁHOFO
npotriecca, 4ToObl ATOT MpoIecc 00a1al NepBoil MPOU3BOAHOMN?
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C nomompio TeopeMbl Bunepa-XuHumHA ONpenenuTh MpU KakUX 3HaueHUsx kospduuueHta [
dynxims B(r) = o (l+ ,B|T|)exp(— a|r|), o >0, MOKeT OBITh KOBAPHAIIMOHHON (PYHKIIHEH:

1) crauuoHapHOro ciydYaiHoro mpouecca?
2) nuddepeHIUpyeMOro CTaMOHAPHOTO CIy4aitHOTo mpoiecca?

3apauya N 15
CrnydaiiHBI TIpoIIecC & (t) = x(1) Y(t)Z(t) , tome X(t), y(t), z(t) - He3aBHUCHMBIEC CTaIMOHAPHBIC
Clly4aiiHble POLECCHI ¢ HYJICBBIMU CPEAHUMH H CIEKTPAIbHBIMK IUIOTHOCTAMU (), (@), 9, (@), 9, (@)

coorBeTcTBeHHO. Haiitn criekrpaibHyro mioTHocTs g, (@) npouecca &(t).

3apgava N 16
Onpenenuts MaTeMaTUYeCKUE OXKHUIAHMA, JUCIIEPCUU M KOBapUAIlMOHHBbIE (YHKLIUU KOMIUIEKCHBIX
ciyyaiineix mpoueccos ¢ (t) = e“" e
a) ©(1) - JelcTBUTENBHEIA CTaIMOHAPHEIA HOPMAIBHBI CIyYaiHBIA MHPOIECC C HYJIEBBIM

MaTeMaTHYCCKUM OXKHIaHUEM <(o(t)> =0 n xoBapuaumonHoi pynkuueii B (7),

6) #(t).t 2 0 - puneponckwmii cyuaitHEIi mpomecc.

3apaua N 17
HopmanpHbiii  cTanMoHapHbIi  citydaiiHbiii mponece £(t) umeer <§(t)>=0 U KOPPEIALUOHHYIO
__2.-p%%)2
(b yHKIIIO Bg (T) =0 ge . OmnpenenuTs KOPPENALUOHHYIO (DYHKIIHIO BU(T) U IUIOTHOCTH

BeposttHocTh f, () mponssoanoit mpouecca 7(t) =

dg(®)
dt

Hcnonb30Bath Moydye€HHBIE PE3YbTAThl Il IPUOIMKEHHON OLIEHKH MPOJI0JIBHOTO YIJIOBOTO pa3Mepa
JYHHOH JIOpO’KKH, HaOIr01aeMOi Ha B3BOJTHOBAaHHOM BOJHOM MOBEPXHOCTH.

3apgaya N 18

benpriii mym £(t) ¢ <§(t)> =0 u cnekTpanbHO# IioTHOCTRIO N, neiictByer Ha RC QuibTp.

kL © - 700

Haiitnu:
1) yacToTHYIO XapakTepucTuky H (@) u umnynbcHyto peakiuto ¢uiastpa h(r),
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2) KOBapHAIMOHHYIO (DYHKIIMIO, JUCIICPCHIO, CIICKTPABHYIO IUIOTHOCTh BBIXOAHOTO Tporecca 77(t) B

YCTAaHOBHUBILIEMCS PEXKUME,
3) nucniepcuto 77(t) B MepexXOTHOM peKUME.

3apgava N 19

Jlana nuHeiHas uens - puasTp LR

() E(r) R

n(t)

W\, v

L

Onpenenuts KoBapuauoHHyto dyHkuuo B, () mpouecca £(t) Ha Bxoxe duibrpa LR npu ycnosuu,

4TO BBIXOJHOE HampsbkeHue 77(t) mpeacraBisier co0Ooil CTalMOHApHBIA CIy4YalHBIA Mpolecc ¢

KOBapHAallMOHHOW (pyHKIIKEH B77 (Z‘ ) =’ exp(— ar’ ), a>0

3apgaua N 20

Jlana napannensHas nenouyka RC

n(t)

Haiitu:

1. CriekTpasnbHyIo TIOTHOCTS 110 MOJNOKHUTENBHBIM YacTotam J,,, (Ct)) HaINpsHKEHUS TEIUIOBOTO IIyMa

n(t) va emxocru C.

2. Hoctpouts rpapuk 3asucumoctn g, , (w)/ kBT or BennuuHbI R s Tpex wacror: =100/, 1.5

kly, 15 kl['y mpu C=100ng.
3. BBIYHCIUTH JUCIIEPCHIO IITyMa B MOJIOCE YaCTOT [fl, f, ]

4. OnpenenuTh TUCTIEPCHIO IIyMa BO BCEM MOJIOCE YaCcTOT [0, 00].

Cpoxk caauu 1-oii yacTu 3aaanus — 15 anpeans.



Yacmb 2

3agava N 21

Ha Bxox unTerparopa B MoMeHTt =0 momaeTcst cranoHapHbIi cirydaidHbiid iporece &£(t) ¢ <§(t)> =0

t
u ynkupen koppemsiuun B, (7). IIporece Ha BbIxoze: n(t) = ISC (t)dt
0

1) Onpepenuts oOmwme BbIpakeHus i Gynkuuu Koppemsumn B, (t,t,) n mucnepcnn 65 ®
nporiecca 77(t)

2) BBIYHCINUTH AUCIIEPCUIO 65 (t) mns cnywas B(7) = O'g p exp(—ﬂ |2'|), £>0

3) Berumcnuth aucnepcuto s ciaydast, koraa £(t) - Oenblit mym ¢ <§(t)> =0 u crnekTpaibHOIi
wioTHOCThIO N, (T.e.77(t) - BUHEPOBCKHIA CITydaifHBIN MPOLIECC)

4) Tloctpouth rpaduky GyHKIHH 0'5 (t) s cyqaes (2) u (3).

3apgaua N 22

OcymiecTBisieTcss  JUHEWHOE TpeoOpa3oBaHWe clydaiiHoro mpomecca &(t), mpu  dTOoM
77(t) =a-+ bf (t) , e a, b =const. IIponiecc &(t) mmeer ioTHOCTH BepositHOocTH  f p (x) . Haittu

obliee BBIPOXKCHUE [JIsl ILIOTHOCTH BepositHocTd f, () M KOHKpeTH3HpoBaTh ero s ciydasi, Korja

f.(x) = L gtemyedt
2
2710'5
3apaya N 23

Hcnonb3ys naTerpaibHoe ypaBHeHHe Bunepa-Xomndga nonydnTs COOTHOIIEHUE [Tl QYHKIMH TIepeadn
ONTUMAJILHOTO CTJIa)KUBAIOIIEro GHIIbTPa ¢ OECKOHEYHOH 3a/1€PIKKOI.

3apaua N 24

HOKa3aTL, YTO COIJIaCOBAaHHBIM (I)I/IJ'IBTp oOecrieuMBaeT MaKCHUMAaJbHOE 3HAUYCHHUE OTHOIICHUS
CI/IFHaH/HIYM Ha BBIXOJC NPHU HATMYUHN aJAUTUBHOT'O Oesoro rymMa Ha BXO/JI€.

3apgava N 25

CranuoHapHbIii ciryyaifHblil mporece &(t) MMeeT MIOTHOCTh BEPOSITHOCTH:

fL(x) = g 0ot
4 2 2
mé
. g2
Haiitu motHocTs Beposttoctu f, (y) mpouecca 7(t) = £°(t) . omyuuts Taxke f, (y) ans wactnoro

ciydas m, =0.

3apava N 26
ITycts & (t) = §(t)+ in(t) - KOMIUIEKCHBIN HOpMalbHbINA cTarmoHapHsli CII, rae & (t), n(t) -

JIECTBUTEIIbHBIE HE3aBUCHUMbIC HOPMAJIbHBIC CTAllTUOHAPHBIC Cllc HYJICBbBIMU CPCAHUMHU U



OAVHAKOBBIMHU KOBApHALITMOHHBIMHU (b}IHKI_[I/IHMI/I B (T) . Ol'[peI[eJ'II/ITB MaATEMAaTHYCCKOEC OKHAAHUC,

KOBapHAIMOHHYIO0 QYHKIIMIO ¥ OJHOMEPHYIO TIOTHOCTh BEPOSTHOCTH KBaApara Moayns y° = &2 +n°

storo CII.
3apgaua N 27
. 1 —x? /20‘§
Cayyaitnbiii mponecc &(t) uMeer IIOTHOCTh BEPOSITHOCTH /. & (x) = 2 €
\ 270 ;

HaliTu mI0THOCTH BEPOATHOCTH IIPOLIECCOB:
1) na BeIXOze AMona ¢ xapakrepuctukoii 77(t) = a(ebf“) —1), a>0,b>0-const

2) Ha BBIXOJIC UICATLHOTO JIMHEHHOTO JETEKTOPa C XapaKTePUCTHKON

1 x>0

n(t) =SOH(E()), rre H(x) = {O 0 pynkuus Xepucaiina

3apgauya N 28

Onpenenuth ABYMEPHYIO IUIOTHOCTH BEPOSITHOCTH Mporiecca 7(¢) HAa BbIXOJAC OC3MHEPIIMOHHOTO

HeNMHeiHoro yeTpoiictpa, ecmu 77(t) = (), £(t) - HOpManbHBI caydaitHBI Tporece ¢ <§(t)> =0 u

KOBapHAIMOHHOHN (pyHKIIHEH Bé: (T) =0 ; K (T) )

3apgaua N 29

Hopmanehbiii ciyvaitnsiii nmporece &(t), MMEIOMUI CIIEKTPaIbHYIO TUIOTHOCTH () P (w) mpomyckaetcs
uepe3 HelMHelHoe yerpoiicTso. ITpouecce Ha Beixoze 7(t) = £%(t).

Ng, |a)| <2rF

0, |o|>24F

OrnpeienuTh CIEKTPAIbHYIO IIOTHOCTH mporecca 7(t) , ecmu 9. (w) =

Hoctponrs rpaduk g, (@) -

3apaya N 30
HopmanpHbiit cTanmoHapHblil ciyuyaiiHsiii npouece &(t) umeer <§(t)>:0 U (QYHKIUIO KOppPEIsIUn

B.(1)= GEK (7), tie K(7) - xooddumment xoppensun. Haiitn miotHocTs BepostrocTH f, (Y)

E(t+7)
s

YaCTHOI'O OT ACJICHUA ABYX 3aBUCUMBIX 3HAYCHUU CHy‘IﬂﬁHOFO mponecca n(t) =

3agava N 31

[TycTh Ha TIJIOCKUH 3KpaH ¢ ABYMS NapaJieIbHBIMU MIEIIMHU (IBYXIIIEIEBOH HHTEPPEPOMETP),
PacIOJIOKEHHBIN B IJIOCKOCTH YZ, TEPICHIUKYISAPHO TAJaeT y3KOIMOJOCHAs CilydaiiHas BojiHa (CM.

puc.)
E(t) =£&(t _5) = y(t —5) COS{(OC (t —5):| —u(t —E) sin {Coc (t— l)} , TJIE C- CKOPOCTh BOJIHBI,
C C C C C

C KOBapHallMOHHON QyHKIHEH (B UKCHPOBAHHOW TOYKE X)



B.(r) = (&)t +7)) = 0% " cos a7

v

v

3a sKpaHOM Ha OOJIBIIIOM PACCTOSIHUH OT mieaeid R >>d usmepsieTcs cpeiHsisi HHTEHCUBHOCTh
CYMMapHOTO CUTHaJIa OT ABYX LIeJIei B 3aBUCUMOCTH OT yria 6 (nHTephepeHIInoHHas KapTHHA)

o) =<{§1[t R—(d iine)/2j+§2 (t_ R+(d s(,:ine)/zﬂz>

re & () =ag(t’), &(t")=a&(t"), a=const.
1) Tlomyuuts Gpopmyny aist UHTEPPEPSHIMOHHOM KapTuHbI | (6)
2) OmpenenuTh YrioBoe pacCTOSHUE MKy HHTeP()EPEHIIMOHHBIMHU MTOJI0CAMH
3) OueHuTh yrioBoii pazMep UHTEPHEPEHIIMOHHOM KapTHHBI

3apgava N 32

I"ayccoBckuit Genplii mym &(t) ¢ HyJIEBBIM CpeTHUM 3HAYEHHEM U CIEKTPaJIbHOM IUIOTHOCTBIO N,
t

nozaercst Ha uHTerparop. Ha BeIxoze uHTErparopa n(t) = J.f (t)dt
0

1) Haiiti rtotHOCTH BepositHoctu f (y;t) mpomecca 7(t) .
2) 3ammcath ypaBHeHHe Pokkepa-Ilnanka st miiotHocTH BepositHoctH f (y;t) mpomecca 7(t) .

3apgava N 33
Ompenenuts  KOPPEISLUIO B, (z,,7,) = <A771A 772> npupamennii  An, =n(t+7,)—n(t),

An, =n(t+7, +7,)—n(t+7,) Ha IPUMBIKAIOIINX HEMEPEKPHIBAIOIIMXCS HHTEPBAIAX BPEMEHH 7, U T,

JUTsI MApKOBCKOTO CIIYYaitHOTO Tporiecca, onpenesnseMoro auddepeHnnanbsHbBIM YpaBHEHUEM TIEPBOTO
nopsiiKa

dn
Ly Bn=yE(t
5 TP1=rs0)
(B,7>0 - mocrosiuuble, &(f) - TayCCOBCKHMU OCNBIA IIYM CO CHEKTPaIbHOM IUIOTHOCTBIO N ), B

YCTaHOBUBIIEMCSI pexXUMe Ipu MaNbIX ( fr, <<1, fr, <<1) u 6onpmux ( fr, >>1, fr, >>1) UHTepBalax 7,

uT,.



3apgaya N 34

y n ) .
HenuHeiiHas cHCTeMa OIUCHIBACTCS cTOXacTHdeckuM ypasaenueM — = —1° +&(t)sinwyt | rue E(t)

dt

- OeJIbIi 1IyM C HYJIEBBIM CPEIHUM 3HAYEHHUEM U CIIEKTPajbHOU IIOTHOCTBIO N, @, >> 1.

1) Haiitu koaddumments cHoca u auddy3un u 3amucath ypaBHeHue Dokkepa-Ilnanka s
wiotHocty BepoatHocTu f (y;t) mpouecca 7(t) .

2) VYupoctuth ypaBHeHue ®okkepa-Ilnanka npeHeOperast ObICTPBIMU OCHMILUISIIHSIMHU.
3) 3amucath yIpOLICHHOE CTOXAaCTHYECKOE YPABHEHHUE JJIsl CHCTEMBI.

3apgauya N 35

[TosyuuTh BRIp@XKEHHUE ISl CTAI[HOHAPHO#M T10THOCTH BepositHocTH T (Y;T) MapkoBCKOro cirydaitHOro

nporecca 77(t) , 3a1aHHOTO CTOXAaCTHUECKUM U PEpEeHIINATEHBIM YPAaBHEHUEM
d 7N
7 - O+ &), >0

—-=-m+
rne 1 >0, &(t) - Genblif IyM C HYJIEBBIM CPEHUM 3HAYEHUEM U CIIEKTPAIBHOM IUIOTHOCTHIO N .

dt

3apga4va N 36

[ToxyuuTh BBIp@XKEHUE NIl CTAl[HOHAPHO# ToTHOCTH BepositHoctu f  (Y;t) MapkoBckoro cirydaitHOro

npouecca 77(t) , 3agaHHOrO cTOXacTHUYecKUM I depeHInaTbHbIM YPaBHEHUEM:

d—nz—an+a§(t), a>0

dt
rae &(t) - Genblif yM ¢ HYJEBBIM CPEAHUM 3HAYEHUEM U CIEKTPAJIbHON IIIOTHOCTBIO N .
3apgava N 37

ITycth N -MEpHBIN CIIy4alHBI IpOLECC )?('[) = {Xa (t)}, a=1.,N YIOBIIETBOPSIET CUCTEME
CTOXaCTUYECKUX YPABHEHUU

dx, (1) _ agx M, e @)

dt

(24

rac ga (t) - HE3aBUCUMBIC I'ayCCOBCKHE cnyqaﬁHHe BO3)ICI\/’ICTBI/I$I, HMEIOIIIME CBOMCTBA oenoro myma:

(&,0)&,(t+7))=D-35,,0(z).

3anucate ypaBHeHue ®okkepa — Ilmanka — KommoropoBa s COBMECTHOM IJIOTHOCTH
BepositHocTer  f(X,t) u mokaszarh, YTO CTAllMOHAPHOE PEIICHUE 3TOTO0 YPAaBHEHUS HMEET BHJT

pacnpenenenus bonbumMana fcm(X):C-eXp[— [2)U (X)} (xorcranta C ompenensercss U3 YCIOBUS

HOPMHUPOBKH).
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3apgauya N 38
CrydaifHpI{ TIPOIIECC OMPEACIACTCS CTOXaCTHIECKUM TudPepeHIInaTbHBIM YPaBHEHUEM 2-TO TIOPSIKA
U (x
X+/1X+aa—()=§(t), A>0,
X

&(t) - rayccoBekuil OelbIi IIyM CO CIIEKTpasibHON TIOTHOCTBRIO Ny =D /27 .

3anucaTh HSKBUBAJICHTHYIO CHCTEMY 2-X CTOXacTHYecKHX aupdepeHIualbHbIX YpaBHEHHH |-ro
nopsiaka i X u Yy = X. [lonmyunts coorBercTByro1ee ypaBHeHHe Dokkepa — [Inanka — Konmoroposa

JUISE COBMECTHOHM TUIOTHOCTH BepositHocTeit f (X, y,t) u moka3aTe, 4TO CTallMOHAPHOE PEIICHUE ITOTO
2

ypaBHEHUS UMeeT BUA pacnpenencaus Makcsemna-bonsimana f,, (X, y) =C -exp| — ZD(yZ +U (X)j

(xoHcTaHTa C ompenensercs U3 ycioBHs HOpMUPOBKH). Onpenenuts Touku makcumyma f (X, y) mus

norennuaia U (X) = —ax® +bx*, a,b>0

3apga4ya N 39

[ToxyunTh COOTHOLIEHWE VIS CPEAHEr0 BPEMEHH JOCTIIKCHHS TPAHUI BUHEPOBCKUM CIy4alHBIM
HPOLIECCOM.

3aga4a N 40

[TyacconoBckuii cirydaiinbiii mpomece N (t) ompenensier, CKOIbKO CIydaifHBIX COOBITUH MPOU30MIET HA
untepanie [0,t], mpuuem N(0) =0 u BeposTHOCcTh cocTosHus N B MOMeHT BpemeHu U maercs

N
pacnpenenenueM [lyaccona Py (t) = (/’Llil)le_/u’ N =012,...,4>0.

1) Toayuurs muddepeHnnaTbHble ypaBHEHHs, ONWCHIBAIOIINE DBOJIOIMIO BO BPEMEHH
BepositHocTel cocrostauii Py (t), N =012,...
2) Haiit cpeanee BpeMst IpeObIBaHUS MPOIECCa B HEM3MEHHOM COCTOSTHUH.

Cpok caaum 2-oii yacTu 3aganus — 13 mas.



