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AHHOTANMA

B kypce paccmarpuBaroTCs OCHOBHBIE IIOHATUS TEOPUM CIIyYalHBIX IIPOLIECCOB KaK 4YacTH TEOPUH
BEPOATHOCTEH, OCHOBHBIE KJIACChl M THUIIBI CIyYalHBIX IPOLIECCOB, JIEMEHTHl CTOXAaCTHYECKOIO aHalIHu3a
CIIy4alHBIX IPOLIECCOB, OCHOBHBIE CBOMCTBA M METOABI aHAIM3a CIIy4aldHbIX IPOLECCOB. [[aHbI mpuMepsl
MIPWIOXKEHUS TEOPUU CITyYalHBIX MTPOLIECCOB MIPHU HCCIEN0BAHNN CUCTEM Pa3IN4YHON IPHUPOJBI, B YACTHOCTH, B
paguoTexXHUKe, (H3HKE, METEOpOJOTHMH, a TaKkKe B 3aJadax OINTHMAlIbHOW 0OpaOOTKM CHTHAOB Kak
cillydailHbIX (yHKIMH BpeMEHM M KOOpAMHAT B WH(POPMALMOHHBIX cHcTeMax. bonee moapoOHO
paccMaTpUBalOTCSl CTaTUCTMUYECKUE CBOWCTBA INMPOKO M3BECTHBIX THUIIOB CIYy4YalHbIX IIPOLIECCOB:
HMMITYJIbCHBIX, CTAl[MOHAPHBIX, SPIOANYECKHX, IT'ayCCOBCKHUX, Y3KOMOIOCHBIX, MAPKOBCKUX INMPOLIECCOB, - U HX
JTUHEWHBIX W HEIWHEWHBIX mpeoOpasoBaHuii. KomuvecTBeHHBIH aHAM3 CTAaTHCTUYECKHX CBOWCTB U
npeobpa3oBaHuil CIy4YyallHBIX MPOLECCOB MPOBOAUTCA HA OCHOBE IMOAXOMSIIMX CTOXAaCTHUYECKHUX MOIENen
paccMaTpHUBaeMbIX CUCTEM, TAPAMETPhI COCTOSIHUS KOTOPBIX SIBIISIOTCS CIIy4alHBIMU (QYHKIHSIMU.

JUise  yCIIemIHOTO OCBOEHHUSI Kypca CIyIIarelar0 HeoOXOAMMO 3HaTh KypChbl MareMaThdecKoro aHalu3a,
JTUHEHHOU anreOphl, TEOpUU BEPOSITHOCTEH, 00MIei GU3NKH, a TaKKe JKEIaTeIbHO BIIAJIeTh OCHOBAMHU TEOPHH
(YHKUIMH KOMILIEKCHOTO MEPEMEHHOTO U Kypca ypaBHEHH MaTeMaTHueCcKon (PU3UKH.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHHE CTYACHTAaMHM OCHOBHBIX IOHATHH M METOAOB B OOJACTH MCCIIENOBAHUS CTOXACTUUECKU
OIIPEICTICHHBIX CUCTEM, TAPAMETPHI COCTOSIHUS KOTOPBIX SIBJISIOTCS CIy4YailHBIMH (DYHKIUSIMUA BPEMEHH
U KOOPJIMHAT.

3agaum AU COMIIHHBI
U3y4€HUE OCHOBHBIX IIOHATHM TEOPUU CIydalHbIX IPOLIECCOB;
U3yY€HUE OCHOBHBIX XapaKTEPUCTUK CIIy4yalHBIX IIPOLECCOB PA3INYHbIX TUIIOB;

N3Y4YCHHUEC MCTOHOB HCCICOOBAHUA CquafIHLIX IpOoHUECCOB MW OLCHKH HX CTATUCTHYCCKUX
XapPaKTCPUCTHUK;,

HU3YyUCHUC npeo6pa303aHI/H71 CHy‘laﬁHLIX mponcccoB B JIMHESWHBIX 1 HEITMHEHHBIX CHUCTCMAX;
HU3YyUCHUC crmoco0oB HpeILCTaBJ'IeHI/Iﬁ U MOACIIMPOBAHUA CHy‘laﬁHLIX MponeccCoB;

u3ydeHHe Ccrnoco0OB NPUMEHEHUs TEOPUHM CIIyYalHBIX MPOLECCOB JUIS HCCIICIOBAHUS
CTOXAaCTHYECKHU OIPEACICHHBIX CUCTEM PA3IUYHON MPUPOIBI, 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

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




OIIK-4 CriocoOeH oCymIecTBIATE COOp U

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS

(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129
00paboTku

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U

HAy4YHOW (TEXHUYECKOW, TEXHOJIOIHMYECKOM)

nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh

[1IK-4.1 3naer yncneHHbIE MOPAIKH BEITMYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HAThb!
OCHOBHBIE TTOHATHUS TEOPUU CITyYalHBIX MPOLIECCOB,
OCHOBHBIE CTAaTUCTUYECKUE CBOWCTBA U XapaKTEPUCTHKH CIIyJalHBIX NMPOLIECCOB PAa3INUHBIX THIIOB,
OCHOBHBIE METO/IbI MATEMAaTHYECKOTO aHAJIM3a, IPUMEHSIEMbIE B TEOPUH CIYyYaiHBIX IIPOIIECCOB,
CrocoOBbl NPHUMEHEHUS TEOPHH CIy4YalHBIX IPOLECCOB JUIl HCCIEAOBAHUS CTOXAaCTHYEKH
OTIPEJICIICHHBIX CUCTEM U 00PadOTKU MHPOPMALUH.
YMETb:
BBIOMpATh MOJXOAAIINE MAaTEMAaTHYECKUE MOJIENN Ul OMMCAHUS M MCCIEIOBaHUS XapaKTEPUCTHK,
paccMaTprBaEMbIX CTOXaCTHUECKH ONPEIETICHHBIX CUCTEM,
pemarh 3a/1a4yl 10 ONPEIEICHHIO XapaKTEPUCTHK MPOIIECCOB Ha BBIXOJE pAcCMaTPUBAEMbIX CHCTEM
U YCTPOMCTB I10 U3BECTHBIM XapaKTEPUCTHKAM BXOIHBIX BO3JEHCTBU.
BIIAJICTh!

METO/IaMU CTaTUCTUYECKOI'O OIMCAHUS CIIyYaiHBIX IPOLECCOB U CUTHAJIOB;
METOJaMH NPEACTABICHNS U MOJAESIHPOBAHUS CIIyYallHBIX ITPOLIECCOB PA3IHYHBIX THIIOB;
METOlaMU IPUMEHEHMs TEOpUHU CIIydalHBIX IPOLIECCOB JIs pELICHMs] MPaKTUYECKUX 3ajad
npeobpazoBaHus 1 00pabOTKM BXOAHBIX JaHHBIX MPH HATUYUH CIyYalHbBIX BO3JEHCTBHA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM

OTBECACHHOI'0O HA HUX KOJHYIECTBA aKaAJCMHUICCKUX YaCoOB "

BUJIO0B Y4eOHBIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI TEOPUU CITYHYAMHBIX MPOIIECCOB. 3 2
OcHoBHbIE KJIaCChI CilydaiiHbIX
2 MPOLECCOB. DJIEMEHTHI CTOXaCTUYECKOTO 3 2
aHanm3a CIlydaiHbIX QyHKIHH.
3 CranuoHapHble CIy4ailHbIE IPOLIECCHI. 3 3
OproauyHOCTh Cily4yaiHbIX IPOLECCOB.
[Ipaxruyeckoe olpeneeHue
4 CTaTUCTHYECKUX XapaKTEPUCTHK 3 )
CTallMOHAPHOI'O 3ProfANYECKOro
CIIy4aifHOro mporuecca.




CrnexrtpanbHoe MIpeJ/ICTaBICHHE

5 CTAalMOHAPHBIX B ILIMPOKOM CMBICTE 4 3
CIIy4alHBIX IPOLECCOB.

6 Bbenblii mym. Annpokcumanusi peaJbHOTro 4 3
CIIy4aiHOTO Tporecca OebIM IIyMOM.
l'ayccoBckue (HOpMallbHBIE) CiIy4ailHbIe

7 HpOLECCBl M HUX  CTAaTUCTHYECKUe 4 3
CBOMCTBA.

] [IpeobpazoBanue cirydallHBIX MPOLIECCOB 4 3
B JIMHEHHBIX CUCTEMAX.
ITpeoGpazoBanust CTallMOHAPHOIO

9 CllydallHOTO Ipouecca B JIMHEHHBIX 4 3
JUHAMUYECKUX cucTeMax c
MOCTOSIHHBIMH MTapaMeTpaMHu.

10 OnTuManbHbIe TUHEHHBIE CUCTEMBI. 4 3

11 Y3KONOJIOCHBIE CITy4aiiHbIE IPOLECCHI. 4 3
[IpeobpazoBanue cirydallHBIX MPOLIECCOB

12 B 0e3BIHEPIIMOHHBIX HEJIMHENHBIX 4 3
cucTemax.

13 |MapxkoBckue ciay4yaifHbIe TPOLIECCHI. 4 3

14 Pewenue YpPaBHEHUI 4 3
®oxkepa-IInanka-Konmoroposa.

15 lexm(i)KeHI/Is[ TEOPUH  MAapKOBCKHX 4 3
Clly4aiiHbIX IIPOLIECCOB.
[Ipumenenue TEOpUU CIy4alHbBIX

|6 |mPOuUeECCOB K 3alavam OOHapy>KeHHUS, 4 3
pa3iMueHuss U OLEHKH [apaMeTpoB
CUTHAJIOB B IPUCYTCTBUH LIYMOB.

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 6 (Becennuit)

1. OCHOBBI TEOpPUH CIYHYaMHBIX TPOLIECCOB.

Beenenne. Ilonsrue ciydaiinoro mporecca (CIT). OcHoBubie onpenenenus. Peanmzammu CII.
[Tpumepst Hexkoroprix TunoB CII. OgHOMEpHBIE M MHOTOMEpPHBIE PACHpPEACICHHUS BEPOSTHOCTEMH,
IJIOTHOCTH  pacupenenenuid BepostHocTedl CII, ux cBoiicTBa, YCIOBHE COIIACOBAHHOCTH.
OnHoMepHBIE M MHOTOMepHble xapakrtepuctuueckue ¢ynkumu CII, ux cBoiicTBa, ycioBue
cortacoBaHHOCTH. MomenTHble ¢yHkimu CII. HauanpHble U LEeHTpagbHbIE MOMEHTHBIC (DYHKIHH.
CBs3b MOMEHTHBIX U Xapakrepuctnieckux ¢pynkuuii CII.

2. OCHOBHBIEC KIJIACCHl CITyYaHHBIX IPOIECCOB. DJIEMEHTHI CTOXACTHYECKOTO aHaIM3a CIy4alHBIX
GyHKIUH.

Hexoropble OCHOBHBIE THIBI CIy4YalHbIX IIPOLECCOB. OJEMEHTbl CTOXaCTUYECKOIO aHaju3a
ciydaidlHelx  QyHKuuil  JuddepenumanbHeie  ypaBHEHHs €O CIy4yailHOM TIpaBOM  4acTblo.
Croxactnueckue uaTerpanbl. Pasnoxenne CII mo oproroHamsHbiM ¢yHKIUsM (Kapynena-Jloasa).
[Ipencrasnenus CII B Buge cTOXaCTHUECKUX HHTETPAJIOB.

3. CTaI_II/IOHapHBIG Cﬂy‘laﬁHLIe MMPOLCCCHI. 3pFOI[I/ILIHOCTB CHy‘laﬁHLIX mponcccos.




[TyacconoBckue umnynscHble CII. [IpoGoBoii myMm. OmpeseneHusl CTalMOHAPHOCTH B Y3KOM H
mupokoM cmbiciie. OproandHocts CII. HeoOGxomumele M JOCTaTOYHBIE YCIOBHSA 3PrOIAUYHOCTH
cramonapHoro CII mpu ompeneneHUd MaTeMaTH4ecKoro OKUAAHHS, AWCHEePCHH, (QYHKIHUN
koppessinuu. OrpeiesieHue TUIOTHOCTH BEPOSTHOCTH MO OAHON peanu3auuu sproaudeckoro CIL
Heob6xoauMoe 1 10cTaToOYHOE YCIOBUE 3PTrOANYHOCTH raycCcoBCKoro cranuronaproro CII.

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

[IpakTHyeckoe oOmpenesieHHe MaTeMaTHYeCKOTO OXHIAHWS ¥ KOBapHAIMOHHON  (QyHKIUH
cranmmoHapHoro 3progudeckoro CII. TpeOyemasi [uTeNbHOCTh 0OpabaThIBAEMON peanu3aliu s
3aJaHHOW TOYHOCTH OLEHOK. Bpems xoppemsuun. CBoWCTBa KOBapUAIIMOHHOW — (DYHKIHH
crarmmoHapHoro CII. [Tpumeps! koBapranmoHHbIX GyHKIUH cTaimonapHbix CIT.

5. CnexTpanbHOE IPeACTaBICHNUE CTALIMOHAPHBIX B IIMPOKOM CMBICIIE CIIy4alHbIX IIPOLIECCOB.

Teopema 0 clieKTpajbHOM IPEACTABICHUU CTAlMOHApHBIX B mKpokoM cMelcie CII. CrnekrpanbHas
WHTCHCUBHOCTb M  crekTpaibHas 1uioTHOCTH CII.  CBA3b  CHEKTpanbHOM IUIOTHOCTH €
KOBapHalnoHHOW ¢yHkuuell (teopema Bunepa-XunumHa). OCHOBHBIE CBOKHCTBAa CIEKTPalbHON
wioTHOcTH. COOTHOLIEHHE HeompeaeneHHocTr it 3gdexrnBHoi mmpunbl cuektpa CII u Bpemenu
koppenauuu. [Ipumeps! criekTpaabHBIX TNIOTHOCTEN cTarmonapHbix CII.

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

AcuMNTOTHYECKUN CMBICI Jienbra-koppenupoBanHbix CII. benpiii mrym. Anmpokcumanusi peaqabHOTo
cillydailHOro mpomecca OenbiM MmyMoM ((YHKUMS KOPpENSIUUM W CHEKTpajbHas IUIOTHOCTD).
B3aumMHbIe CIIEKTpasibHBIE INIOTHOCTHM M HMX CBOMCTBA. IIpuMephl cHeKTpanbHBIX NPEACTaBICHUMN
craunoHapubix CII. [Ipaktnueckoe ompexaeneHue creKkTpaibHOW MmiIoTHOCTU cranuoHapHoro CII.
CrnextpanbHblii aHanu3 HecTanuoHapHbix CII.

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

Omnpenenenne rayccockoro CII. MHoromepHble IUIOTHOCTH BEPOSTHOCTH M COOTBETCTBYIOIINE
xapaktepuctuueckue ¢yHknuud. OcHoBHBIE cBoiicTBa rayccoBckux CII. HekoppemupoBaHHOCTH U
He3aBUCUMOCTh. CTalMOHAPHOCTH B CTPOTOM M IIMPOKOM CMbICiIe. MHOTrOMEpHBIE CMeEIIaHHbIE
MOMEHTBl HM WX BbluHcicHUE. JlumHelHble mpeoOpazoBanus rayccoBckux CII. O 3akoHe
pacnpenesneHuss Ha BhIXOAE JMHEHHBIX cucteM. [IponsBoanas rayccoBckoro CII. OueHka 3HaueHUs
rayCCOBCKOI'O CIIy4aiHOro Ipoliecca o 3Ha4eHusAM [poLecca B Ipyrue MOMEHThI BPEMEHHU.

8. [IpeoOpazoBaHue CiTy4aliHBIX MPOILIECCOB B TMHEWHBIX CHCTEMAX.

BpemenHo#1 1 criekTpanbHBIA TOAXOABI MPH onucanuu npeodpasosanuii CII B nuHeliHON cucTeMe.
Maremarrndeckoe OKUJaHue, KOBapUaMoHHas QyHKIHS U AUCIIEPCHs POILecca Ha BBIXOJE CUCTEMbI
B IIEPEXOZIHOM M ycTaHOBMBILIEMCs pexumax. CrexTpaibHas IUIOTHOCTh BBIXOIHOIO IIpoliecca B
YCTAHOBMBIIIEMCSI PEXKHME.

9. HpeO6pa3OBaHI/I$I CTAalTUOHAPHOI'0 C.TIy‘lafIHOl"O mnmponecca B JIMHESHHBIX JANMHaAMHUYCCKHUX CUCTEMAX C
MOCTOAHHBIMU ITapaMeTpaMu.

[Mpumepsr mpeoOpazoBanust craimoHapHbix CII B JHMHEHHBIX JUHAMHYECKHUX CHUCTEMax C
MOCTOSIHHBIMH TIapaMeTpaMH: BHHEPOBCKUH Mpolecc, MpeodpazoBaHre OEoro mryma JIMHEHHOM
JUHAMHYECKOW CHUCTEMOM IIEpBOrO MOpsSAKa. DpOyHOBCKOE JBMXXEHHME W TEIUIOBOM INyM B
UIEKTPUYECKUX  Lemsx. BosgelictBme 1mymMa Ha  cilemdmyro  cucreMy.  DuisTpanus
KBa3UCTallMOHAPHBIX IIPOLIECCOB JIMHEHHBIMU CUCTEMAMU C IIOCTOSIHHBIMU I1apAMETPAMHU.

10. OnTuMainbHble TUHENHBIE CUCTEMBI.



3ajauyl TEOPUH ONTHUMAJIBHBIX JIMHEHHBIX cucTeM. CIilaKMBaHHE U IPOTHO3UPOBAHNE CTALIMOHAPHBIX
BO3JICHCTBUII C HCHONB30BaHUEM OCCKOHEYHOU mpenpicTopun. Criaxupaoonmid (QUIBTp ¢
OeCKOHEUHOH 3ajiepKKoil. BeipaskeHus ast QyHKIMM mepeadyd U CpeHEKBaAPaTUuIecKo OMMOKH
onTuManbHoro ¢uisrpa. [Ipumepsl. MakcuMM3anusi OTHOLICHMS CUTHAI/IIYM; COIJIACOBAHHBIN

GuIbTp.
11. Y3KOMoI0CHBIE CITy4ailHbIe TIPOIECCHI.

Ompenenenne yskomonocHoro CII. KoBapuarnuoHHass (yHKIHS Y3KOIOJOCHOTO BBICOKOYACTOTHOTO
nporecca. JKBUBAJICHTHOCTh y3koronocHoro CII IByM MeEIUICHHO MEHSIOLIMMCS IIPOLECCaM.
VY3KONOJIOCHBIE  CIy4ailHble MPOIECChl, ompenenseMbie auddepeHnaIbHBIMA  ypaBHEHHSIMHU.
Orubaromas u (aza y3KOMOJIOCHOro ciryyaiiHoro mporecca. CoBMecTHass JByMepHas ILIOTHOCTb
BEpOATHOCTH, orubaromeil u ¢aspl rayccoBckoro yskononocHoro CII. PemeeBckue ¢uykryarum.
Orubaromasi CyMMBbI TApMOHHYECKOTO curHaa 1 myma. O000IIeHHbIN 3aK0H pactpeaencHus Pemes.

12. TIpeoOpazoBanue cirydaifHBIX MPOIECCOB B OE3bIHEPIIMOHHBIX HEIMHEHHBIX CHCTEMAaX.

3aKoHBI pacrpesesieHus MpoLecca Ha BhIXOAE Oe3bIHEPLHMOHHBIX HEIMHEHHBIX cucteM. [InoTHOCTB
BEPOATHOCTH TPH KBaJIpaTHYHOM IpeoOpa3oBaHnu. OmpenercHue KOBapHALMOHHBIX (DYHKIUH Ha
BBIXOZ€ HENMHEHHBIX cucTteM. Ciydall y3KOMOJOCHOTO BXOAHOro curHana. Ksaaparuunoe
NETEKTUPOBaHME LIIyMa U aJINTUBHON CMECH I10JIE3HOTO CUTHaja U LIyMa. BeruncieHnne MOMEHTHBIX
(YHKUMHA TpH  SKCHOHEHIHMAJIBHOM  MpeoOpa3oBaHMU. [I3MepeHWe IIyMOBBIX  CHUTHAJIOB.
UyBCTBUTEIBHOCTD PAJLIOMETPOB.

13. MapkoBCKHE CITy4aifHbIe TPOIECCHI.

OCHOBHBIE OIIPEAEICHUs] MApPKOBCKUX CIy4alHBIX MpoleccoB. [IIOTHOCTE BEPOSTHOCTH MEpexoaa u
ee cBoiicTBa. MHOroMepHasi TIOTHOCTh BEpOSTHOCTH. OIHOPOIHBIE M CTAl[HOHAPHBIE MPOIECCHI.
VpaBuenne CwmomyxoBckoro. Juddepennmansueie ypaBHeHus Koimoroposa U ypaBHEHHE
®oxkepa-Ilnanka. HavyanpHele W rpaHudHbIC YCIOBHs. 3anuch ypaBHeHHs Doxkepa-Ilnanka depes
MOTOK BEPOSATHOCTH. Brrumcnenne koddduimenToB cHoca u muddy3un JUisi MPOIeccoB, 3aJaHHBIX
croxactuueckumu auddepennuanbapiMu ypaBHeHussMH. [Tpumepsr mapkoBckux CII1: BHHEpOBCKHIA
CIly4allHBIH TMpolecc, BO3ACHCTBHE OEJIoro IiymMa Ha JMHEHHYI0 JMHAMUYECKYIO CHCTEMY IEepPBOTO
MOpsIIKA.

14. Pemienne ypaBHeHnii @okkepa-Ilnanka-Konmoroposa.

CranuonapHoe peuenue ypaBHeHudl — @Dokkepa-Ilnanka-KonmoropoBa. Mertoasl — pemeHus
HecTannoHapHbIX ypaBHeHni dokkepa-Ilinanka-Konmmoroposa. ['ayccoBckre MapKOBCKHE MPOIIECCHI.
MHoromepHbie HenpepbiBHbIE (A1 (y3HOHHBIE) MApKOBCKHE MTpoLiecchl. MHOroMepHbIe MapKOBCKHE
IIPOLIECCHI, OIPEEAeMblE CUCTEMaMU CTOXaCTUUECKUX YpaBHEHUH mepBoro nopsaxa. Ilpusenenue
HEMapKOBCKOTO IpoIiecca K MapKOBCKOMY C 0OJIbILEH pa3MEpHOCTHIO.

15. IlpunoxeHus: TEOPUH MapKOBCKUX CIy4YallHBIX MPOLECCOB.

3amadya O BpEMEHH NEPBOTO JOCTIDKCHUS TPAaHHUIl MapKOBCKAM CIIyYailHBIM IPOLIECCOM.
OmnpeneneHre MaTeMaTH4eCKOro OXHMIAHUS BPEMEHHU IEPBOTO JOCTHXKEHHS T'PAHUIBI MAapKOBCKUM
CITy4aifHBIM IPOIIECCOM C MCIOJIb30BaHMEM oOparHoro ypaBHeHHst Kommoropoa. Craructuieckoe
OIIMCaHuE ABJICHUS «Iepedpoca» Mmporecca U3 OHOTO0 YCTOWIMBOTO COCTOSIHUS B IPyTOE.

16. IlpuMeHeHne TeOpUM CIy4alHBIX MPOLECCOB K 3agadaM OOHapyKEHHs, pa3InueHHs U OLCHKU
[apamMeTPOB CUTHAJIOB B PUCYTCTBHH LITyMOB.



Hexotopble OCHOBHBIC TOHSTHS CTaTUCTHYECKOW Teopuu pemieHuid. OTHOIIeHWE H  (DYHKIHA
MpaBIONONO0Ms,, MeETOn MakcuMyma mpaBaonomo6us. HaOmiomaembie koopaunarel  CII.
Vcnionp30BaHNe OPTOTOHANBHBIX IpecTaBiaeHnii. OOHapyxeHne curHaaoB Ha hoHe Oesroro rayccona
myma. bunapHoe oOHapyxeHue. KoppemsunoHHBIM OpueMHUK. MHOroajgsTepHaTHBHAS 3ajada
pasnuueHus curHaioB Ha (oHe Oenoro rayccopa mmyma. OILleHKa MapaMeTpoB CHUTHAJIOB B
MpHUCYTCTBUU OeJIoro rayccosa mryma. JInHelHble U HeMUHEWHbIe olleHKH. OOHapyKeHHE U OLCHKa
IapaMeTpoB CUTHAJIOB B NPUCYTCTBUU HeOenoro rayccoBa Imyma. Vcrosnb3oBaHHE pPas3iOKEHHS
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)

CryneHT, W3ydalIui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIQJETh OONIUM TMOHSTHHHBIM

armaparoM, a ¢ JIPyroil CTOPOHBI, JIOJDKCH HAYYUThCS MPUMEHSTh TEOPETHUECKUE 3HAHUS HA MPAKTHKE
P pENICHUH KOHKPETHBIX 3a/1a4.

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

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ 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.



PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMAIIMOHHBIX CUCTEM

Kypc: 3

KBaJIH(UKALUS: OakanaBp
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

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAalKU NPU PEICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[1IK-4.1 3naer yncneHHbIE MOPAIKH BEITMYHUH, XapaKTEPHbIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cmocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare n3ydeHus: JUCIUTUIMHBL « TeopHst CITy4aliHBIX MPOIIECCOBY 00YJaIOIUIICS JTOIKEH:

3HATh:
OCHOBHBIE TTOHATHUS TEOPUU CITyYalHBIX MPOLIECCOB,
OCHOBHBIE CTaTHCTUYECKUE CBOWCTBA U XapaKTEPUCTHKH CIIyJalHBIX MPOLIECCOB PAa3INYHBIX THIIOB,
OCHOBHBIE METO/IbI MATEMAaTHYECKOTO aHAJIN3a, IPUMEHSIEMbIE B TEOPUH CIyYaiHBIX IPOIIECCOB,
CrocoOBbl NPHMEHEHUS TEOPHH CIy4YalHBIX IPOLECCOB JUIS HCCIEAOBAHUSA CTOXAaCTUYEKH
OTIPEJICIICHHBIX CUCTEM U 00PadOTKU MHPOPMALUH.

yMeThb:
BBIOMpATh MOJXOMAIINE MAaTEMAaTHYECKUE MOJIENN Ul OMMCAHUS M MCCIEIOBaHUS XapaKTEPUCTHK,
paccMarpruBaeMbIX CTOXaCTHYECKH ONPEICICHHBIX CUCTEM,
pemarh 3a/1a4y 10 ONPEIEICHHI0 XapaKTEPUCTHK MPOIIECCOB Ha BBIXOJE pacCMaTPUBAEMbIX CHCTEM
Y YCTPOWCTB MO U3BECTHBIM XapaKTEPUCTUKAM BXOIHBIX BO3ICHCTBHH.

BJIaJeTh:
METO/IaMU CTaTUCTUYECKOI'O OIMCAHUS CIIyYalHBIX IPOLECCOB U CUTHAJIOB;
METOJaMH NPEACTABICHNS U MOJAESIHPOBAHUS CIIyYallHBIX ITPOLIECCOB PA3IHYHBIX THIIOB;
METOlaMU IPUMEHEHMs TEOpUHU CIIydalHBIX IPOLIECCOB JIs pELICHMs] MPaKTUYECKUX 3ajad
npeobpazoBaHus 1 00pabOTKM BXOAHBIX JaHHBIX MPH HATUYUH CIyYalHbBIX BO3JEHCTBHA.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb 9K3aMCHAIIMOHHBIX BOIIPOCOB:

1. ITonarue cimyyaitHoro mpoiecca. Peanuzanuu ciydaitHoro npouecca. [IpuMepbl HEKOTOPBIX THUIIOB
CIIy4alHBIX IPOLIECCOB.

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

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

4. KYMYJ'ISIHTHEUI q)YHKLII/ISI n CCMHNUHBAPUAHTEIL. CoOTHOIIIEHHE MCXKJAY MOMCHTaAMU n
CCMHUUHBApHUaHTaMHU.

5. CoBmecTHble (YHKIMH pacrpeleeHusT BEPOSTHOCTEH HECKONBKUX CIIyd9alHBIX TPOIECCOB.
B3aumubie MOMEHTHBIE (PYHKIIUH CIyHYaiHbBIX IPOLIECCOB.

6. IlpencraBnenue ciay4aiHBIX NPOLIECCOB pSJaMH OpTOroHaNbHbIX (yHKuMid. KaHoHmueckoe
paznoxenue (Kapynena-Jloasa).

7. IlociienoBaTeIbHOCTH CIIyYaiHbIX UMITYJIbCOB.

8. IlyaccoHOBCKHE UMILYJIbCHBIE TIPOLIECCHI.

9. Ipo6oBOii mIyM.

10. CranmonapHsble ciy4yaifHbIE MTPOLIECCHl. DPTrOJUYHOCTD CIYYaHBIX MPOIIECCOB.

11. CpoiicTBa (QyHKIIMH KOPPENSILIUU CTAMOHAPHOTO CIIYy4YaiiHOTO Tporiecca. Bpems koppesiuy.
12. CroxacTryeckne WHTErpajbl

13. CriekTpanbHbIA aHAINU3 CTAITMOHAPHBIX CIyYalHBIX (QyHKIIHHA.

14. Teopema Penes (paBenctBo IlapceBans). CnexkTpajiibHags HWHTEHCHUBHOCTh M CHEKTpasbHAS
IUIOTHOCTB CJ1. IIpOLiEcca.

15.  OcHOBHBIE CBOMCTBA CHEKTPAILHON IUIOTHOCTH. COOTHOIIGHHE HEONPENSICHHOCTH s
3 (PEeKTUBHOI HIMPHUHBI CLIEKTPa HU3KOYAaCTOTHOT'O MIPOIIecca U BPEMEHH KOPPEIISINN.

16. ACUMITOTHYECKUN CMBICH IEIbTa-KOPPEIUPOBAHHBIX CIIYYaHBIX MPOIECCOB. bemblil myM U ero
OCHOBHBIE CBOMCTBA.

17. T'ayccoBckue (HOpMaJIbHBIC) CITyYaifHbIE TIPOIECCHl U X CTATUCTHYECKUE CBOWMCTRA.
18. IIpeoOpazoBaHue CIIyIaifHBIX ITPOIIECCOB B TMHEHHBIX HHEPITMOHHBIX CUCTEMAX.

19. BpemeHHOI1 U crieKTpaJIbHBIA TOAXOBI IPY OMMCAaHUK NPeoOpa3oBaHUil CIIy4alHBIX MPOLIECCOB B
JIMHEHHOU CUCTEME.

20. Hopmanuzanus ciy4aiiHOTO TIporiecca Ha BBIXOJIE Y3KOMIOJIIOCHOTO IMHEWHOTO (DUITBTPA.
21. Bozneiictue 6enoro myma Ha RC — ¢punbtp.

22. TennoBo# IIyM B 3JIEKTPUYECKUX LIETIAX.

23. BozneiicTBre 6enoro myMa Ha Ce/sIIyo CHCTEMY.

24. BozneiicTBre 6e0T0 IMyMa Ha WIealbHBIN MOJIOCOBOM YCHIUTENh C YACTOTHOW XapaKTepUCTUKON
Onmu3KoH K TayccoBoii (4 yaca)

25. O0uwmii cayvail BO3ACHCTBUS HECTALIMOHAPHOTO MPOIiecca Ha JIMHEHHYIO0 CUCTEMY C IIEPEMEHHBIMH
napaMeTpamu.

26. CmyuaiiHple MpOIECCHl B JMHEHHOW CHCTEME ¢ HM3MEHSIONIMMCS BO BpeMeHU koddduimeHTom
YCHUIICHHS.

27. JIuneiinplie mpeoOpa30oBaHUs CIIlydYalHBIX MTOJICH.

28. OnrumanbHble TUHEHHBIE CUCTEMBI.

29. CraxuBaHue W MPOTHO3UPOBAHKUE CTAIMOHAPHBIX BO3ACHWCTBUI C UCIOJIB30BAaHHUEM OECKOHEYHOMN
IPEIBICTOPUH.

30. MakcuMH3aIus OTHOLICHUS CUTHAJ/IITYM; COIVIaCOBAHHBIN (DUIIBTP.

31. Y3komonocHble ciydailHble MPOIIECCHI.

32. O600mIeHHbIN 3aKOH pacnpeencHus Penes. (4 daca)

33. Ciryualinble nporiecchl B 0€3bIHEPIIMOHHBIX HEIMHEWHBIX CHCTEMAaX.

34. MapkoBCKH€E CITy4ailHbIe TPOIECCHI.

35. Cranmonapnoe perienne ypasHenus ®okkepa-Ilnanka-Konmoroposa.



36. Kputepun npunsarus pemenus. Kpurepunii Hefimana-ITupcona.
37. KoppenssiuoHHbIN NPUEMHUK.

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.

1. [MonsTre ciayuaitHoro mponecca. Peanuzanuu ciydaiitHoro mporecca. [IpuMepsl HEKOTOPBIX THUITOB
CITy4aiHbIX MPOLIECCOB.

2. KoppensiyoHHBIN NIPUEMHUK.

burer 2.

1. OpHOoMepHBIE W MHOTOMEpHBIE pAacIpenesieHUs] BEPOATHOCTH, IUIOTHOCTH paclpeAeiIeHui
BEPOSTHOCTH.

2. Kpurepun npunstus pemenus. Kpurepuit Heitmana-ITupcona.

Kpurepun onennBanus
Onenka otnuuno (10) BeICTaBIsIeTCS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CUCTEMaTHU3NPOBAaHHbIE,
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl TMCIHUILIMHEL, POSBIISIIOIIEMY HHTEpEC K JaHHOH MpeIMeTHON
obnacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Ouenka omnuHO (9) BBICTaBISETCS CTYIACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCLHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKME 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHATh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Onenka xopomo (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISICTCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, rpaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopouio (5) BBICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO H IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS TajbHEHUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouiblIed 4acTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI U BOOOIIEC HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH TPOBOJUTCS B YCTHOH (opMe.



IIpn mpoBeneHMH YCTHOTO SK3aMEHa OOydaroIemycs HpefocTaBisercss He MeHee 60 MHHYT Ha
noaroroBky. Onpoc 00y4aromerocsi Ha yCTHOM 3K3aMeHE He JIOJKEH IpeBbImarh 60 MUHYT

Bo BpCEMs IMPOBCACHUSA 5K3aMCHaA OGy‘IaIOH_H/IGCH MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIUITIIIMHBI.



[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?



4

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).



10

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.



