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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

VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
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 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IOJIyYEHHBIX PE3yJIbTaTOB




OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

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

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

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

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HAThb!
[J OCHOBHBIE MOHATHS TEOPHH CIIyYalHBIX MPOLIECCOB,
[l OCHOBHBIE CTAaTUCTUYECKHE CBOMCTBA U XapaKTEPUCTUKH CITy4aiHbIX MPOLECCOB Pa3INYHbIX TUIIOB,
[J OCHOBHBIE METOJbl MATEMATUYECKOTO aHAJIN3a, IPUMEHSIEMbIE B TCOPHH CIIy4YaiHBIX POLIECCOB,
0 CIOCOOBI NPHMEHEHUS TEOPHM CIy4YalHBIX MPOLECCOB MJSl HCCIENOBAaHHUS CTOXaCTHYEKU
OTIPEJICIICHHBIX CUCTEM U 00PadOTKU MHPOPMALUH.

YMETb:
[l BBIOMpPATh MOAXOISIINE MAaTEMAaTHYECKUE MOJICIIH AJIsl ONMCAHUS U MCCIICIOBAHUS XapaKTEPUCTHUK,
paccMaTprBaEMbIX CTOXaCTHUECKH ONPEIETICHHBIX CUCTEM,
[l pemiarh 3aJja4M MO ONPEICIICHUIO XapaKTEPUCTHK MIPOIIECCOB HA BBIXOJE PACCMATPHUBAEMbIX CHCTEM
U YCTPOMCTB I10 U3BECTHBIM XapaKTEPUCTHKAM BXOIHBIX BO3JEHCTBU.

BIIAJICTh!

[J Meromamu CTaTUCTUYECKOTO OIUCAHMs CIy4alHbIX IPOLIECCOB U CUTHAJIOB;

[] MeTomamu MpeACTABICHUS U MOJEIUPOBAHMS CIIyYalHBIX IIPOLECCOB PAa3JINYHBIX THUIIOB;

O METOaMU IIPUMEHEHMsI TEOpUU CIy4YaWHBIX IPOLECCOB JUIsl PEUICHUs INPAKTHUYECKUX 3aaad
npeobpazoBaHus 1 00pabOTKM BXOAHBIX JaHHBIX MPH HATUYUH CIyYalHbBIX BO3JEHCTBHA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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 CIly4aiHbIX
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 CTAllMOHAPHBIX B I[IUPOKOM CMBICIE 4 3
CIIy4alHBIX IPOLECCOB.

6 Bbenblii mym. Annpokcumanusi peaJbHOTro 4 3
CIIy4aiHOTO Tporecca OebIM IIyMOM.
l'ayccoBckue (HOpMaslbHBIE) CIy4aiiHbIe

7 HpOLECCBl M HMX  CTAaTUCTUYECKUE 4 3
CBOMCTBA.

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

9 CIy4JailHOro mporecca B JHHEHHBIX 4 3
JUHAMUYECKUX cucTeMax c
MOCTOSIHHBIMH MTapaMeTpaMHu.

10 OnTuManbHbIe TUHEHHBIE CUCTEMBI. 4 3

11 Y3KONOJIOCHBIE CITy4aiiHbIE IPOLECCHI. 4 3
[IpeobpazoBanue cirydallHBIX MPOLIECCOB

12 B 0€3bIHEPIIMOHHBIX 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 CIIy4alHbIX

|6 |mPOuUeECCOB K 3alavam OOHapy>KeHHUS, 4 3
pa3iMueHuss W OLEHKU IapaMeTpoB
CUTHAJIOB B IPUCYTCTBUH LIYMOB.

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

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  pacmpenenennii BepoatHoctedt CII, ux cBoiicTBa, yClOBHE COIIACOBAHHOCTH.
OnHoMepHBIE W MHOToMepHble xapakrepuctuueckue ¢Gynkuun CII, ux cBoiicTBa, ycioBue
cortacoBaHHOCTH. MomenTHble ¢yHKimMu CII. HauanbHble W nEeHTpasJbHbIC MOMEHTHBIC (DYHKIIUH.
CBs3b MOMEHTHBIX U Xapakrepuctnieckux ¢pynkuuii CII.

2. OCHOBHBIE KJIACCHI CHy‘laﬁHLIX Ipo1ECCCOB. DJIEMEHTBI CTOXACTUYECKOr0 aHAaJIN3a CHy‘laﬁHLIX

GyHKIUH.

Hexoropble OCHOBHBIE THIIBI CIy4YalHBIX IIPOLIECCOB. OJIEMEHTHI CTOXAaCTHUYECKOI'O aHaJIN3a
ciaydailHblx  QyHKuui  JuddepeHunanbHeie  ypaBHEHHsT €O CIlydallHOM TpaBOM  4acTbio.
Croxactuueckue uHTerpainl. Paznoxenne CII mo oproronansHbiM QyHKIusAM (Kapynena-Jloasa).
[Ipencrasnenus CII B Buge cTOXaCTHUECKUX HHTETPAJIOB.

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




[TyacconoBckue umnynscHble CII. JIpoGoBoii mym. OrmpeerieHus] CTallMOHAPHOCTH B Y3KOM U
mupokoM cmbiciie. OproandHocts CII. HeoGxommmeie M O0CTAaTOYHBIE YCIOBHSA 3PrOIAUYHOCTH
cramonapHoro CII mpu ompeneneHUd MaTeMaTH4ecKoro OKUAAHHS, AWCHEePCHH, (QYHKIHUN
koppessinuu. OmpefiesnieHue IIOTHOCTH BEPOSTHOCTH IO OJHOW peanusauuu sproauyeckoro CII.
Heob6xoauMoe 1 10cTaToOYHOE YCIOBUE 3PTrOANYHOCTH raycCcoBCKoro cranuronaproro CII.

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

[IpakTHueckoe oOmpeneeHNe MaTeMaTHYeCKOro OXKUAAHUS W KOBapUAIlMOHHOW  (DYHKIUH
cranmoHapHoro 3progudeckoro CII. TpeOyemasi IHTENbHOCTh 00padaThIBAEMON peann3aiuu JUist
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 o clieKTpajJbHOM IPEACTABICHUU CTalMOHApHBIX B 1mMpokoM cMelcie CII. CnekrpanbHas
WHTCHCUBHOCTb M  crnekrpanbHas IioTHOCTE CII.  Cpsi3p  CHEKTpajbHOH IUIOTHOCTH C
KoBapHanuoHHOW ¢yHknuel (Teopema BuHepa-XuHunHa). OCHOBHBIE CBOWCTBA CIHEKTPaIbHOMN
wiotTHocTH. COOTHOIIEHHE HeonpeneneHHocTr ajsl 3¢ dexTuBHoN mupuHbl ciekrpa CII u Bpemenun
koppenauuu. [Ipumeps! criekTpaabHBIX TNIOTHOCTEN cTarmonapHbix CII.

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

AcuMnToTHYeCKUN cMBICH nenbra-koppenupoBanubix CII. benbril mym. AnmpokcuMaliys 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 (ynknun. OcHoOBHBIE cBolcTBa TayccoBckux CII. HekoppennpoBaHHOCTE U
He3aBUCUMOCTh. CTallMOHAPHOCTH B CTPOrOM M IIMPOKOM CMbICIEe. MHOrOMEpHBIE CMEIIaHHBIC
MOMEHTBl HM UX BbluHMcicHHe. JluHeliHble mnpeoOpazoBanms TayccoBckux CII. O 3akone
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# 1 criekTpalbHBIA TIOAXO/ABI MPU onucaHuu npeodpazoBanuii CI1 B nuHelHOW cucTeme.
Maremarndeckoe OKUJaHue, KOBapUAIMOHHAs (PYHKIUS U JUCTIEPCHS IIPOLecca Ha BBIXOJE CHCTEMBI
B IIEPEXOAHOM U YCTaHOBMBILEMCsS 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, MpeoOpa3oBaHue Oe€oro mymMa JHHEHHOU
JUHAMHUYECKOW CHUCTEMOH IIEpBOro IMOpsAka. DpOYHOBCKOE JBMKEHHUE W TEIUIOBOM IIyM B
UIEKTPUYECKUX  Lemsx. BosgelictBme 1mymMa Ha  cilemdmyro  cucreMy.  DuisTpanus
KBa3UCTallMOHAPHBIX IIPOLIECCOB JIMHEHHBIMU CUCTEMAMU C IIOCTOSIHHBIMU I1apAMETPAMHU.

10. OnTuMainbHble TUHENHBIE CUCTEMBI.



3ajauyl TEOPUH ONTUMAJIBHBIX JIMHEHHBIX cucTeM. CrilaKMBaHKUE U IIPOrHO3UPOBAHHUE CTAIMOHAPHBIX
BO3JICHCTBUII C HCIOJb30BaHHEM OeCKOHeYHOH mnpensictopun. CriaXuBaromui  QUIbTp ¢
OeCKOHEUHOH 3a7epKoi. BeipaxkeHus /Uil QyHKIUM TIepeayd U CPETHEKBaPaTHUECKON OMIMOKU
onTuManbHoro ¢wuisrpa. [Ipumepsl. Makcumu3anus OTHOIIEHHS CUTHAJ/IIYM; COTJIACOBaHHBIN

GuIbTp.
11. Y3KOMoI0CHBIE CITy4ailHbIe TIPOIECCHI.

Ompenenenne y3komonocHoro CII. KoapuanmoHHass (yHKIHS Y3KOIIOJIOCHOTO BBICOKOYACTOTHOTO
nporecca. JKBUBAJICHTHOCTh y3KomojocHoro CII 1IByM MEAJIEHHO MEHSIOIIMMCS IPOLIECCaM.
V3KOMOJIOCHBIE  CIy4ailHbIe TPOIECChl, ompenensiemMble TU(QepeHINaTbHBIMA  yPaBHEHUSIMH.
Orubaromas u (aza y3KOMOJIOCHOro ciryyaiiHoro mporecca. CoBMecTHass JByMepHas ILIOTHOCTb
BEpOATHOCTH, orubaromeil u ¢aspl rayccoBckoro yskomonocHoro CII. PeneeBckue Quykryammu.
Orubaromasi CyMMBbI TApMOHHYECKOTO curHaa 1 myma. O000IIeHHbIN 3aK0H pactpeaencHus Pemes.

12. TIpeoOpazoBanue cirydaifHBIX MPOIECCOB B OE3bIHEPIIMOHHBIX HEIMHEHHBIX CHCTEMAaX.

3aKoHBI pacrpeseNieHus MpoLecca Ha BbIXOAE O€3bIHEPIMOHHBIX HEITMHEHHBIX cucTeM. [ImoTHoCTh
BEPOATHOCTH TPH KBaJIpaTHYHOM IpeoOpa3oBaHnu. OmpenereHne KOBapHALMOHHBIX (QyHKIui Ha
BBIXOAE€ HEIMHEHHBIX cucTeM. Ciydail y3KOMOJIOCHOTO BXOAHOrO curHama. KsagpatuuHoe
JETEKTUPOBaHME 1IyMa U aJAMTUBHON CMECH II0JIE3HOI0 CUTHaJIa U IIyMa. BeluuciieHue MOMEHTHBIX
(YHKUMHA TpU  SKCIOHEHIMAJBbHOM  ImpeoOpa3oBaHuH. V3MepeHHME IIYMOBBIX  CHTHAJIOB.
UyBCTBUTEIBHOCTD PAJLIOMETPOB.

13. MapkoBCKHE CITy4aifHbIe TPOIECCHI.

OcHOBHBIE OIIpEAETICHUs] MApPKOBCKUX CIy4alHBIX HpoueccoB. [II0THOCTh BEpOSTHOCTH Mepexona U
ee cBoiicTBa. MHOrOMepHas IUIOTHOCTh BEPOSATHOCTH. OJHOPOAHBIC W CTAlMOHAPHBIE IPOLECCHI.
VpaBuenne CwmomyxoBckoro. Jluddepennuansupie ypaBHeHuss KonmoropoBa u  ypaBHEHHE
®oxkepa-Ilnanka. HayanpHble U rpaHuyHbIe yCiIoBHs. 3anuch ypaBHeHHs Doxkepa-ITnanka depes
MOTOK BEPOSTHOCTH. Brruncnenne kodgdunmeHToB cHoca U auddy3un ans mporneccos, 3aJaHHBIX
croxactuueckumu auddepennuanbapiMu ypaBHeHussMH. [Tpumepsr mapkoBckux CII1: BHHEpOBCKHIA
CIIydallHBIH TPOIIEeCC, BO3ICHCTBUE OENOro MmyMa Ha JIMHEWHYIO TUHAMHYECKYIO CHUCTEMY MEPBOTO
MOpsIIKA.

14. Pemienne ypaBHeHnii @okkepa-Ilnanka-Konmoroposa.

CranuonapHoe peuenue ypaBHeHudl — @Dokkepa-Ilnanka-KonmoropoBa. Mertoasl — pemeHus
HecTannoHapHbIX ypaBHeHnH dokkepa-Ilnanka-Kommoroposa. ['ayccoBckre MapKOBCKHE MPOIIECCHI.
MHuoromepHbie HenpepbiBHbIE (A1((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 JIOCTHXKEHHS TPAHUIl MAapKOBCKHM CIyYailHBIM  IIPOIIECCOM.
OmnpeneneHue MaTeMaTU4ecKoro OXKHJIAHHUS BPEMEHH IEPBOTO JAOCTHXKECHUS I'PAHHIBI MapKOBCKHM
CITly4ailHBIM IPOIIECCOM C HCIOJIBb30BaHUEM OOpaTHOro ypaBHeHUs KonmoropoBa. CraTucTHYECKOE
OIIMCaHuE ABJICHUS «Iepedpoca» Mmporecca U3 OHOTO0 YCTOWIMBOTO COCTOSIHUS B IPyTOE.

16. IlpuMeHeHne TEOpUH CIIyYalHBIX 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: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
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

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

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

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

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 LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

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

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

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

3HATh:

OCHOBHBIC TIOHSITHS TEOPUH CIyYalHbIX MPOLIECCOB,

OCHOBHBIE CTAaTHCTHUYECKUE CBOMCTBA M XapAKTEPUCTUKHU CIyJalHBIX MPOLECCOB PA3IMYHBIX THIIOB,

OCHOBHBIEC METO/IBI MATEMaTHUYECKOTO aHAIN3a, IPUMEHSIEMbIE B TEOPUH CIyYaiHbIX IPOIIECCOB,
CIOCOOBI MPHUMEHEHUS TEOPHM CIy4YalHBIX MpPOLECCOB MJSl HCCIENOBAaHHUS CTOXaCTHUEKU

OTIPEJICIICHHBIX CUCTEM U 00PadOTKU MHPOPMALUH.

0
U
0
U

yMeThb:
[l BBIOMpPATh MOAXOISIINE MAaTEMAaTHYECKUE MOJIEITIH AJIsl ONMCAHUS U MCCIICIOBAHUS XapaKTEPUCTHUK,
paccMaTprBaEMbIX CTOXaCTHUECKH ONPEIETICHHBIX CUCTEM,
[l pemiarh 3aJa4M MO ONPEICICHUIO XapaKTEPUCTHK MIPOIIECCOB HA BBIXOJE PACCMATPHUBAEMbIX CHCTEM
U YCTPOMCTB I10 U3BECTHBIM XapaKTEePUCTHKAM BXOJIHBIX BO3JEHCTBU.

BJIaJeTh:
[J Merogamu CTaTUCTUYECKOTO ONUCAHMs CIy4alHbIX IPOLIECCOB U CUTHAJIOB;
[] MeTomamu MpeACTaBICHUS U MOAEIUPOBAHMS CIIyYalHBIX IPOLECCOB PA3JINYHBIX THUIIOB;
O METOlaMU IIPUMEHEHMsI TEOpUU CIy4YaWHBIX IPOLECCOB JUIsl PEUICHUs INPAKTHUYECKUX 3a7ad
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 cmyuaitHoro mponecca. Peanuzainuu ciyyaiiHoro npouecca. IIpuMepbl HEKOTOPBIX TUIIOB
CIIy4alHBIX IPOLIECCOB.

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

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

4. KYMyJ'ISIHTHaH (bYHKI_H/IH nu CCMHHUHBAPUAHTEHI. CoOTHOIIIEHHE MCXKJY MOMCHTaMU n
CCMHUUHBApHUaHTaMHU.

5. CoBmecTHble (YHKIMH pacrpeleeHusT BEPOSTHOCTEH HECKONBKUX CIIyd9alHBIX TPOIECCOB.
B3aumubie MOMEHTHBIE (PYHKIIUH CIyHYaiHbBIX 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. DPTrOJUYHOCTD CIYYaHBIX MPOIIECCOB.

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

13. CriekTpanbHbIA aHAINU3 CTAITMOHAPHBIX CIyYalHBIX (QyHKIIHHA.

14. Teopema Penest (paBenctBo [lapceBans). CrekrpalibHasi HMHTEHCHBHOCTh W CIIEKTpallbHAs
IUIOTHOCTB CJ1. IIpOLiEcca.

15.  OcHOBHBIE CBOWMCTBa CIEKTpalIbHOW TUIOTHOCTH. COOTHOLICHWE HEONPEACICHHOCTH IS
3 (PEeKTUBHOI HIMPHUHBI CLIEKTPa HU3KOYAaCTOTHOT'O MIPOIIecca U BPEMEHH KOPPEIISINN.

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

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

19. BpeMeHHOH U CHEKTPaIbHBIN MOAXOABI MPH OMHCAHUU MPEOOPa30BaHUNA CIIydalHBIX MPOLECCOB 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. BozneiicTBrue 6eoro myMa Ha WicalbHbIA MOJIOCOBON YCHIIMTENh C YaCTOTHOM XapaKTepUCTHKOM
Onmu3KoH K TayccoBoii (4 yaca)

25. Obumii cimyyail Bo3aeiicTBHS HECTAIMOHAPHOTO MPOoLecca Ha JIMHEHHYIO CUCTEMY C TIEpEMEHHBIMH
napaMeTpamu.

26. CryualiHple MpOIECChl B JTUHEWHOW CHCTEME C M3MCHSIOIIUMCS BO BPEMEHH KOA(PQPHUIMEHTOM
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. [lonsiTre ciayuaitHoro mponecca. Peanuzamuu ciaywaitHoro mporecca. [IpruMepsl HEKOTOPBIX THIIOB
CITy4aiHbIX MPOLIECCOB.

2. KoppensiyoHHBIN NIPUEMHUK.

buier 2.

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

2. Kpurepun npunstus pemenus. Kpurepuit Heitmana-ITupcona.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUS Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BRICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTHh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPLO 3HAET Marepual, T'PaMOTHO M IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemy OomHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHbIE 3HAHHS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI U BOOOLIC HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH TPOBOJUTCS B YCTHOH (opMe.



IIpu mpoBeneHMM YCTHOTO 3K3aMeHa oOydaromieMmycsl NpefocTaBisercs He MeHee 60 MUHYT 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
3apgaya N 1
ITycTh KOHEUHOE MHOXKECTBO 3JIEMEHTAPHBIX COOBITUN 2 COCTaBISAIOT PABHOBEPOSITHBIE COOBITHSI BUA
@ = oy ..Q, , TIC KAKI0e @, 1 =1,...,N MoxeT npuHUMaTh 3HaueHust O win 1, a cmydaiiHasi BeTMunuHa

n
a.
&(w) ompenensiercst opmyiion rf(a)):Z—: (r.e. B nmBomuHoii cucreme &(w)=0,04a,..a,).
i=1
OnpenenuTh MHOXKECTBO 3HAUCHMII {X,} Tako# CcIHydaifHOH BeJMUMHBI M €€ paclpeielIeHHe
BEPOATHOCTEH.

3apgaya N 2

Hcnonb3ys Teopemy o auddepeHIMpPOBAHUN HHTErPAloB, 3aBUCSIIUX OT [apaMeTpoB, MOIYYHUTh
COOTHOIIICHHE, CBSA3BIBAIOIIEE MOMEHTHBIC M XapaKTEPUCTUIECKUE PYHKIIUU

= (&(t, )&, )-£(,)) = Mt b o t)

l 88§Dn (ull u21"'1un;t]_,t2,...,tn)
i° ou, Ou, ...0U,

Uy =Up=...=U,=0

Ky Ky oo K, =100, .

3apaya N 3
Hopmanbhslit ciydaiinsiii mporecc &(t) B MOMEHT t MMeeT IIIOTHOCTh BEPOSITHOCTH

f(x;t) = 1 g-(x-aW)?/2a* ()
2n0°
1) Hatitu xapakrepuctudeckyro Gpynkumio ¢, (y;t).
2) Beruucauth Matemarudeckoe oxuganne M, = M[£(t)] u uentpansusie MomeHTs £, (t) , HCTONB3YS
9 (¥:1).
3) OmpenenuTh XapaKTEPUCTHUECKYIO (YHKIHUIO M IJIOTHOCTh BEPOSITHOCTH CYMMBI HE3aBHCHUMBIX

n
cny4aitaeix Bennuue (i, ) nponecca: 77 = Zf (t,)
k=1

3apaya N 4

1) TlokaszaTh, 4TO IS HEMPEPHIBHOTO CIIYYAHHOTO MPOIECCca ¢ HE3aBUCHMBIMU MPHPANICHUIMH
&(t), t > 0 xoBapuarmonnas Gpynkums B (ty,ty) cesazana ¢ mucnepcueit D (t) cooTHomennem

Bg (t1.t2) = Dg (tmin)s tmin = min(ty,ty),
2) TlomyuuTh BBIpQXEHHS JUII MHOTOMEPHBIX pacHpeeleH!ii BHHEPOBCKOTO M ITyaCCOHOBCKOTO
CIIy4alHBIX MTPOLIECCOB.



3apaya N5
ﬂBOI/I‘IHBII\/'I CUCTUYHK HyaCCOHOBCKOFO IIOTOKA YaCTUIl B KAXKAOM TAKTC BbIIACT 3HAYCHUC fk = 0 , €CJIM B

TEUCHUH JUTUTEIBHOCTH TAaKTa T HE NPUIJIO HU OJHOM YacTHLIb, ¥ 3HaueHue &, =1, ecinu npuiuia ogHa
uiu 0oJiee YacTHII.
1) Kak OIeHHTH CPEIHIOK YaCTOTy IyacCOHOBCKOI'O MOTOKA YaCTHI[ A MMes 3aIlliCh CITydailHOMN
nocienosatensHoctH &, K =1,...N Hyneil u equaun?
2) Kak 3aBHCHT TOYHOCTb OLIEHKH CPEAHEN 4aCTOThI A OT ATHHBI 3armucu N?

3apaya N 6
Peanmuzanuu cmywaiiHoro Ttenerpaguoro mpouecca 7(t),t >0 mpencraBisioT co00il  KycouHO-
TIIOCTOSIHHBIE 3HAKONEpEMEHHBIE QYHKIMH, TpuHuMaromue asa 3nadenns (C u -C): n(t) = C(— l)é(t),
rae £(t), t >0 (&(0) =0) - peanuzaruu MyaCCOHOBCKOI'O CIy4aifHOT0 IIpoliecca, pUpaleHust KOTOporo
Al(r) =&t +7)—£&(t) >0 Ha NpOM3BONBHBIX HMHTEpBaTax BpeMeHH 7 >0 SBISIOTCS CIydaiHBIMH
BCJIMYMHAMYU,  WMCIOIIMMHU  IyacCCOHOBCKOE  paclpelelieHHe  C  MHTEHCUBHOCTBIO A

P(Aé(r) =n) = (ﬂ'n%)ne‘” ,n=0,12,....

[TonyuuTs BBIpaXKEHUs I MAaTEMATUYECKOTO OKHJAHUS <77(t)>, t >0 wu xoppensiuuoHHOW (QYHKIHUU

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

3apaya N 7
VY CTaHOBUTH YCIOBHSI CTALTMOHAPHOCTH (B LIMPOKOM CMBICIIE) NEHCTBUTENBHOTO CIIy4aiiHOro Imporecca.
E(t)=a,+a,cosot+a,sinat,
rae a,, k=0,12 - cnyvaitnple BenTHIuHBI (@, - HE CITyqaiiHasi).
3anucarh BbIpaKeHHUE JUIsl KOBapHalMoHHOW QyHKIMK &(t) MpH 3THX YCIOBUSX.

[Tpu KaKOM JOTIOHUTENBHOM YCIIOBUH 3TOT MPOLIECC SABIISETCS IPTOJUUYECKIM OTHOCUTENBHO CPETHETO
3HAYECHUA?

3apgaya N 8
HaiiTi ciekTpaibHyI0 MJIOTHOCTH CIy4YaifHOTro Mpolecca ¢ KOBApUAIMOHHON (QYHKIIMEH !
1) B(r)=0" exp(— alr ) a>0:;
2) B(r)=0o" /(l+azz'2), a>0;
3) B(r)=0" (1 + a\r\)exp(— a

), a>0;

T

3apgaya N 9

[TycTh myacCOHOBCKMI MMITYJIbCHBIN MPOLIECC 33]1a€TCSI COOTHOILIEHUEM
E) =D F(t-t,)]a,cos(a,(t-t,))+b,sin(am,(t-t,))], o, =const,
Bexp(-p6),6=0,(S>0)

0,0<0 ’

{  — MOMEHTEHI IMOSBJICHUS HMITYJIBCOB B paCCMATpUBACMOM ITYaCCOHOBCKOM ITOTOKEC MMITYJIBCOB,

|4

rae F(0) = {

BCC cnyqaﬁHLIe BCIIMYHUHBI av ) bv — CTATUCTHYCCKU HC3aBUCUMBI MCKIY CO6OI>1, HMCIOT HYJICBOC

CpCAHCC 3HAUCHUC U OJUHAKOBYIO JUCIICPCUIO 0'2 .
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1)  OnpenenuTh cpelHee 3HAYCHUE, TUCIIEPCHIO, KOBAPUALMOHHYIO (YHKIUIO H CHEKTPAIbHYIO
IUIOTHOCTh TaKOT'O Mpolecca.
2)  Ilocrpouts rpaduk creKTpanbHOU IIOTHOCTU ((w) Ui caydast @, >> 3.

3apgaua N 10

1) J[oka3aTh, 4YTO HE CYIIECTBYET CTAl[HOHAPHOIO CJIy4allHOro MpoIecca, KOPPEeIsSIHOHHAs

(GYHKIUS KOTOPOTO MOCTOSIHHA HA MHTEPBAJIe |z-| <7, ¥ paBHa HYJIIO0 BHE 3TOr0 UHTEPBAIA, T. €.
2 <

o, |[f|<1

B(r) =

0, M > T,

2) HaiiTu cieKTpaibHYIO IJIOTHOCTh CIYYaiHOTO MPOIecca ¢ KOBapHUAIIMOHHON (YHKITUCH
B(r) = o’ sin w,r w,r, @, >0

3apgaua N 11
TokasaTh, uTo ciryuaiiuslii nponecc & (t) = Acos(at + @), rae A u @ - mocTosHHBIE PHKCHPOBAHHBIC
5 Yer, |p|<x
BeNIMYMHBL, a pasa ¢ - cilydaliHas BEJMYMHA C IUIOTHOCTBIO BepostHocTH f (@)= 0 | |>
P>

ABJIICTCA CTAllUOHAPHBIM B IIMPOKOM CMBICJIC.

3agaya N 12

[TokazaTh, 4TO KOMILJIEKCHBIN CIIy4alHbIA MPOLIECC
it
g(t) = Ae

o o 2 2
rae A — KOMIUIEKCHasl CiIy4alHas BEJIMYMHA CO CPEAHUM <A> =0 mn JUcIepcruen <‘A‘ >: O,,a®—

He3aBUCHMasg OT A JeicTBUTENbHAs CllyyailHas BeIMYMHA C IUJIOTHOCTBIO pacmpenenenus f(w),
ABJIAETCS CTALlMOHAPHBIM B LIMPOKOM cMbIcie. OnpelenuTh CIEKTPaIbHYIO INIOTHOCTB 3TOTO ITpoLecca.

3agaya N 13

OmnpenenuTs KOBApUAIMOHHYIO (YHKIIHMIO U CIIEKTPAIBHYIO IIOTHOCTH TEIUIOBOTO M3Iy4YeHus ((w)

oObeMa rasa.
CuuTtatb, 4YTO U3NyYEHHE MPEACTABIAET COOON KOMIUIEKCHBINA MTyaCCOHOBCKHUI UMITYJIbCHBIH Mpo1iecce

40E z F(t-t,) c pynkueit ummynbco

F(0) = anP(—ﬂH)eiwc(l_Jg, 0>0,(8>0,a o, =const),
0,6<0

rae U — ciydailHple CKOPOCTH M3Ty4YalolllUuX MOJEKYN ra3a, UMEIIINe pacnpeneneHue MakcBemina ¢
temnepatypou T.

3apgaya N 14

Kakomy ycnmoBuio JOMKHA YIOBIETBOPATH CIEKTpPAIbHAS TJIOTHOCTh CTAIIMOHAPHOTO CIYYailHOTO
mporiecca, 4ToObI ATOT MPoIIecC 00J1a1aa MEPBOM MPOU3BOTHOM?
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C nomomipto TeopeMbl BuHepa-XuHUYMHA ONpeNenuTh NPHU KakuX 3HaYeHUsIX KospouinueHta [
dynxims B(r) = o (l+ ﬂ|r|)exp(— a|z'|), o >0, MOXeT OBbITh KOBAPHAIIMOHHOM (DYHKITHEH:

1) cTanMoOHAPHOrO CIY4YaHOTO Mpolecca?
2) nuddepeHIupyeMOro CTalMOHAPHOTO CIy4aifHOTo mpoiecca?

3apgauya N 15
CnyyaitHpIld  TIpoOIIeCC f (t) = X(t) Y(t)Z(t) , e X(t), y(t), z(t) - He3aBUCHMBIE CTallMOHAPHBIE
CITy4aiiHbIE TIPOLECCHI C HYJIEBBIMU CPEHMMHU M CIIEKTPAIbHBIMH IUIIOTHOCTAMU 0, (@), 9, (@), 9, (@)

COOTBETCTBEHHO. HaliTh criekTpanbHyro mioTHOCTh g, (@) npouecca &(t).

3apava N 16
Onpenenurh MaTeMAaTHUYECKUE OKMIAHMS, JUCIEPCHH U KOBApMALMOHHBIE (DYHKIMHM KOMIUIEKCHBIX
ciy4aiineix mpoueccos ¢ (1) = " rre:
a) ¢(t) - neiicTBUTeNbHBIA CTAMOHAPHBIA HOPMANBHBI CIy4aiflHBI MHpoOIEcC C HyJIEBBIM

MaTEMAaTHYECKUM OXKHATAHUEM <(p(t)> =0 u koBapuanmoHHou ¢pyHkuuen B o (),

6) ¢(t).t =0 - punepockwmii cyuaitHEIi mpomecc.

3apgavya N 17
HopmanbHelii crannoHapHBIN ciaydaiiabiii mpouece &(t) umeer <§(t)>=0 U KOPPEISALUOHHYIO
__2.-pB%%2
(bYHKIIHIO Bg (7) = Gge e Omnpenenuts Koppensunonnyo ¢yukuuio B, (r) u mioTtHocTs

BepoatHocTh f, (Y) mpoussoanoii mponecca 7(t) =

dg(t)
dt -

Hcnonb30BaTh MoMyuyeHHBIE PE3yIbTaThl I MPUOTUKEHHON OLIEHKH MPOJIOJIILHOTO YIIIOBOTO pa3Mepa
JYHHOU JIOPOKKH, HAOII0JaeMOM Ha B3BOJTHOBAHHOM BOJIHOM MTOBEPXHOCTH.

3apgaya N 18

benprit mym &(t) ¢ <§ (t)> =0 u cnekrpanbHoii TIIoTHOCTRIO N, neiictByet Ha RC dumbTp.

Ol © - 700

Haiitu:
1) yacToTHyI0 XapakTepucTuky H(w) u umnynbcHyto peakiuto ¢uiastpa h(z),
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2) KOBapUaLMOHHYIO (YHKIIUIO, TUCIIEPCHIO, CIIEKTPAIIbHYIO IUIOTHOCTH BBIXOJHOTO mponecca 77(t) B

YCTAHOBUBIIEMCS PEKUME,
3) mucniepcuto 77(t) B MEPEXOAHOM PEXKUME.

3agaya N 19

Jlana nuHeiHas nens - GuibTp LR

() £(1) R

n(t)

W v

L

Omnpenenuts KoBapuannonnyio Gynkuuiwo B, (7) nponecca &(t) na Bxone gunbrpa LR npu ycnosuw,

YTO BBIXOJHOE HampsbkeHue 7(t) mpeacTaBiaseT coOOM CTalMOHApPHBIM CilyyaiHbI mpouecc ¢

KoBapuanHonHoil Gpyuxumeit B, (7) = o’ exp(— ar’ ), a>0

3agaya N 20

Jana napamiensHas rienouka RC

n(t)

Haiitu:

1. CHGKTpaJ'IBHy}O IIJIOTHOCTD 110 ITOJIOKUTCIIBHBIM 4aCTOTaM g,7+ (w) HAIMpseKCHUA TCIUIOBOTO IIIyMa

n(t) Ha emxoctu C.

2. Tloctpounts rpaduk 3aBucumoctd J,, (@) /KgT or Benmunnb R g tpex vactot: f=1007y, 1.5

kly, 15 kl['y npu C=100ng.

3. BBIUHMCINTB IUCIIEPCHIO IIIyMa B MTOJIOCE YACTOT [fl, f, ]

4, OHpC,Z[C.HI/ITL AUCIICPCHUIO IITyMa BO BCEM I10JI0CE YacTOT [O, OO] .

Cpok cnauu 1-oif yacTu 3apanus — 15 anpeas.



Yacmb 2

3apgaua N 21

Ha Bxon mnTerparopa B MomeHTt = 0 mogaercs cranmoHapHbIi cirydaitubnii nporece £(t) ¢ <§(t)> =0

t
v pynkuueit koppensiuu B, (7). ITpouecc Ha BbIxoze: n(t) = J.f (t)dt
0

1) Onpenenuts obmue BhIpaxenus mis GpyHkuun koppensuuu B, (t,,t,) u nucnepcnn 0'5 (t)
npouecca 7(t)

2) Boruucnuts gucnepenio o) (t) ams cayuas B(7) = ngﬂ exp(—,3|r|), B>0

3) Beorumcnuts qucnepcuio i ciydas, korga &(t) - Oenmsril mym c <§(t)> =0 U CHeKTpalbHOI
mwiotHOcThI0 N, (T.€.77(t) - BUHEpOBCKHil cilydyaliHbIi Ipolecc)

4) Tloctpouth rpaduku GyHKIUH 0'5 (t) st crygaes (2) u (3).

3apgava N 22

OcymecTBigercss JauHEHHoe mpeoOpa3oBaHMe  chyyaiiHoro mpounecca £(t), mnpu  3ToM

77(t) =a-+ b§ (t) , e a, b =const. Ipouecc &(t) umeer miotnocts BeposTHocTH f, (X) . Haiitn

o0mIee BHIPAKEHUE ISt IUIOTHOCTU BEPOATHOCTH f, (Y) M KOHKpETH3MPOBAThL €ro JUIs Cllydas, KOrja

f.(x) = 1 temt

N 27[(7;

3apgava N 23

Hcnonb3ys nHTErpanbHoe ypaBHeHHe Bunepa-Xomnda noiaydnTs cOoTHOIIEHUE A5 QYHKIMHU MTepeadn
ONTHMAJIBLHOTO CIJIAXKUBAIOLIET0 PUIIbTpa ¢ OECKOHEUHOM 3a/1€PKKOM.

3apgava N 24

[TokazaTp, 4YTO cCOITaCOBaHHBIA (UIABTP OOECIEYMBAECT MAKCUMAJIbHOE 3HAYEHHUE OTHOIIEHUS
CUTHAJI/IIIyM Ha BBIXOJIE MPU HAIMYHUH aJIUTUBHOTO OEJIOro IIyMa Ha BXO/IE.

3apaya N 25

CrannoHapHslii cirydaiineiif porecce E(t) UMeeT IIOTHOCTh BEPOATHOCTH:
1 ~(x-my)? /202
— 1 &
F()=—— e :

A 27z0§

Haiitu motnocts Bepositnoctn f, () mponecca 7(t) =& 2(t) . TomyuuTs TaKxKe f,(y) ns wactHoro

ciydasd m; =0.

3apgauya N 26
ITycts & (t) =& (t) + in(t) - KOMIUIEKCHBIA HOpMasibHbIH craroHapHbiid CI1, roe & (t), n(t) -

HeﬁCTBHTeHBHBIe HE3aBHUCUMBIC HOPMAJIBHBIC CTAllMOHAPHEBIC Cllc HYJICBBIMU CPCIHUMHU U



OJIMHAKOBBIMH KOBapUAIIMOHHBIMU QyHKIMsIME B (T) Onpenenuts MaTEMaTUUECKOE OXKUAAHNE,

KOBapHUAIIMOHHYIO (DYHKITHIO U OJHOMEPHYIO IJIOTHOCTh BEPOSTHOCTH KBaJipaTa MOTYJIsI ;(2 = §2 + 772
storo CII.

3apgava N 27
1 ~x220?
Cuyuaiinslii npouecc &(t) uMeeT MI0THOCTh BEPOSATHOCTH /. & (x) = > €
A\ o £

Haliti minoTHOCTH BEPOSATHOCTH POLECCOB:
. b
1) Ha BeIXOzE Auoja ¢ xapakrepuctukoit 77(t) = a(e <0 —1), a>0,b>0-const
2) Ha BBIXOJI€ MJEAIBHOIO JMHERHOTO JETEKTOPA C XaPAKTEPUCTUKOM

7(t) = EOHEW), rre Hx) = { Lx20

- Koua Xesucanaa
0.x<0 ®YH

3apgava N 28
Omnpenenuts IByMEpHYIO IIOTHOCTH BEPOSITHOCTH Iipouecca 77(¢) Ha BBIXOAE OE3MHEPLIUOHHOTO

HenmMHeitHoTo yeTpoiicTBa, ecmu 77(t) = £2(t), £(t) - HOpManbHBIH CTydaifHbIH Tpomece ¢ <§(t)> =0 wu

KOBapHAIMOHHOHN (pyHKIIHEH Bgz (T) =0 ; K (T) )

3apga4ya N 29

Hopmanbhelii cyqaiinbiii npouece &(t), MMEOIMEA CIIEKTPANBHYIO TIOTHOCTL {. (@) mpormyckaercs
uepe3 HelMHelHoe yerpoiicTso. ITpouecce Ha Beixoze 7(t) = £%(t).

No, |o|<27F

0, |w|>24F

OrnpezenuTh CIeKTPaIbHYIO IIOTHOCTD mporiecca 7(t) , ecimu 9 (w) =

[ocrpouts rpapux g, (@) .

3apava N 30
HopmanbHblif cTaniMOHapHBIA cioydaiiHbii mpouecce &(t) mmeer <§(t)>=0 U (QYHKIIUIO KOPPEISIHUN

B.(7)= GéK (7), rne K(7) - xosdduument xoppemsiuu. Haiiti miotaocts BepostHocTH f, ()

E(t+71)

YaCTHOI'O OT ACJICHUA OIBYX 3aBUCUMBIX 3HAYCHUHN CHy‘I&ﬁHOFO mnmponecca U(t) = g(l‘) .

3apgaya N 31

[TycTh Ha MJIOCKUH AKpaH C ABYMs NapajjieIbHBIMU IIENAMU (ABYXIIEeNeBOH HHTEp(epoMeTp),
PachoJIOKEHHBIN B TIOCKOCTH YZ, NMEPHECHAUKYISPHO MaaaeT Y3KOMOJIOCHAs ClydaiiHas BOJHA (CM.

puc.)
E(t)=4(t _E) = y(t- 5) Cos {CUC (t —i)} —u(t- 5) sin {COC (t— E)} , TIIE - CKOPOCTb BOJIHBI,
C C C C C

C KOBapUalMOHHON QyHKIHEH (B PUKCHPOBAHHOW TOYKE X)



B.(r) = (£(t)E( +17)) = 0% cos o,

v

v

3a 3KpaHoOM Ha OOJIBIIIOM PAcCTOSIHUH OT miejeid R >>d usmepsiercs cpeiHsist HHTEHCHBHOCTh
CYMMapHOT'0 CUTHAJIa OT ABYX IleJIeil B 3aBUCUMOCTH OT yria 0 (MuHTepdepeHInOHHAas KapTHHA)

|(‘9)=<[§1(t— R-(d iinﬁ)/ZjJré(t_ R+(d zin@)/zﬂz>

re & (t)=as(t’), & (t")=a&(t"), a=const.
1) Tlomyuuts Gpopmyiy aiasi UHTEpPEPSHIUOHHOM KapTuHbI | (6)
2) OmpenenuTh yriioBOe PacCTOSHUE MKy HHTEP()EPEHIIHOHHBIMU TTOJIOCAMH
3) OueHuThb YriaoBoi pa3Mep HHTEPPEPEHINOHHOH KapTHHBI

3apaya N 32

I"ayccoBckuit Genplii mym &£(t) ¢ HyJIEBBIM CpeHUM 3HAYEHHEM U CIEKTPabHOW IJIOTHOCTBIO N

nojaercs Ha uurerparop. Ha Beixoze unrterparopa /7 (t) = .[5 (t)dt
0

1) Haiitu notHocts BepositHoctH f (Y;t) mpouecca 7(t) .
2) 3amucats ypaBHeHne okkepa-Ilnanka s motHoctr BepositHoct f (Yy;t) mpomecca 7(t) .

3apaya N 33
Onpenenuts  koppemsmio B, (7,,7,) = <A771A772> npupamenuit A, =n(t+17,)—n(t),

An, =n(t+7, +7,) —n(t+7,) Ha IPUMBIKAIOIINX HEMEPEKPHIBAIOIIMXCSI HHTEPBAJIaX BPEMEHU 7; U 7,

JUI. MAapKOBCKOT'O CIy4aifHOTo mpoliecca, onpeneisieMoro AudQepeHnaIbHbpIM ypaBHEHUEM [IEPBOTO
MopsiAKa

dn
+ pn = yE(t
g TP1=1r0)
(B,7>0 - mocrosaHble, &(f) - TayCCOBCKHM Oenblil IIyM CO CIEKTpaJbHOW IUIOTHOCTBIO N, ), B

YCTaHOBHBILIEMCSI PeXUMe Ipu MalbIx ( B, <<1, B, <<1) n 6omsmux ( Bz, >>1, Sz, >>1) HHTEpBATAX 7,

ur,.



3apgaua N 34

. n 2 :
Henunelinas cucrema onmuchIBa€TCs CTOXaCTUYECKUM ypaBHEHUEeM —, = — 1] + § ('[) Sin a)ot ,rae f(t)

dt

- OesIblii IIyM € HYJIEBBIM CPEIHUM 3HAUE€HUEM U CIIEKTPAIbHON INIOTHOCTBIO N, @, >>1.

1) Haittu koaddunuentsr cHoca u auddysun u 3amnmcath ypaBHeHHe Dokkepa-Ilmanka s
mwioTHocTH BepositHocT T (Y;t) mpouecca 7(t) .

2) Vupoctuth ypaBHenue dokkepa-Ilnanka npeHedperas ObICTPHIMU OCHMAIUISIIHSIMHE.
3) 3ammcaTh yNpoIIeHHOE CTOXaCTHYECKOE YPABHEHHUE ISl CUCTEMBI.

3apga4va N 35
[Toy4ynTh BBIpKEHHUE JIJIsI CTALIMOHAPHOM IUIOTHOCTHU BeposiTHOCTH f, (Y;t) MapKoBCKOro ciiy4aifHOro

npouecca 7(t) , 3aJaHHOTO CTOXaCTUYECKUM AN (EepeHINAIBHBIM YPaBHEHUEM:
d 7N
/- O+ &), >0

—— ==+
rae 17 >0, &£(t) - 6emnblil nIyM ¢ HyJIEeBbIM CPETHIM 3HAYE€HUEM U CIIEKTPAIbHON INIOTHOCTBIO N, .

dt

3apgauya N 36

[Toy4ynTh BBIpQ)XEHUE JJIsI CTAlMOHAPHOW IUIOTHOCTH BepositHocTH f (Y;t) MapKoBckoro ciy4aitHOro

nporecca 77(t), 3a1laHHOTO CTOXAaCTHUECKUM TU(HEepeHIINATbHBIM YPaBHEHHEM:

dan =-an+aé(), a>0

dt

rae &(t) - Genblif yM ¢ HYJIEBBIM CPEAHUM 3HAYEHUEM U CIEKTPAJIbHON IIIOTHOCTBIO N .

3apaya N 37

Ilycts N -MEPHBIN CIIy4alHBbI IPOLIECC X(t) = {Xa (t)}, a=1..,N YIOBJIETBOPSIET CUCTEME

CTOXaCTUYECKUX YPAaBHEHUI

dx, (1) _ agx ), ¢ @)

dt

(24

rac 505 (t) - HE3aBUCUMBIC I'ayCCOBCKHE cnyqaﬁHLIe BO3)ICI\/’ICTBI/I$I, HMEIOIIIME CBOMCTBA oenoro myma:

(&,0)&,(t+7))=D-3,,0(z).

3anucate ypaBHeHHe dokkepa — Ilmanka — Kommoroposa s COBMECTHOM IUIOTHOCTH
BepositHocTe  f(X,t) M mokaszaTe, YTO CTAlMOHAPHOE pEIIEHHE 3TOr0 YPABHEHUS HMEET BHJ

pacnpenenenus bomenmana f, (X) =C-exp[— EZ)U (X)} (xoncranta C ompenensiercss U3 ycIOBUS

HOPMUPOBKH).
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3apga4ya N 38
Cay4aiiHbIN TIpOIIECC OMPEEIAeTCs] CTOXaCTUYECKUM qU(PepeHIIMaIbHBIM YPaBHEHHEM 2-T0 OpsiAKa
. . oU(x
x+/1x+ﬁzf(t), A1>0,
X

&(t) - rayccoBeKHii OelbIil IIyM co crieKTpaibHOU mioTHOCThI0 Ny = D /27 .

3anucarth HSKBUBAJIECHTHYIO CHUCTEMY 2-X CTOXacTHUeCKMX Au(QepeHlnanbHblX YpaBHEHUU 1-ro
nopsaka uid X u y = X. [lonyuuts cooTBeTcTBYMO1IEE ypaBHeHue Mokkepa — [Tnanka — Kosmoroposa

IJISL COBMECTHOM IIOTHOCTH BeposiTHOCTed f(X,Y,t) u moKa3aTh, 4TO CTAlIMOHAPHOE PEIICHHUE 3TOr0

2
ypaBHEHUS UMeeT BUA pacnpenencaus Makcsemna-bonsimana f,, (X, y) =C -exp| — 2[/)1(yZ +U (X)]

(xoncranta C ompenensercst U3 ycaoBUs HOpMHUPOBKH). Onpenenuts Toukn Mmakcumyma f, (X, y) s

norenrmana U (x) = —ax® +bx*, a,b >0

3apgauya N 39

HOJIYLII/ITI) COOTHOICHUC IJid CpEAHCIO BPEMCHHU JOCTUIKCHHA TI'paHHLl BUHCPOBCKUM CJIyT-Iaf/'IHBIM
IpoucCcCcoM.

3apgaua N 40

[TyacconoBckuii ciyvaiinsiii mporecc N (1) ompenenser, CKOIBKO CIIydaifHBIX COOBITHI MMPOU30IIET Ha
unreppane [0,t], mpuuem N(0)=0 u BepoatHocTb cocrosHuss N B MOMEHT BpeMmeHH t maercs

N
pacnpenenenueM Ilyaccona By (t) = ul:l)'e/u’ N=012,...,4>0.

1) Tlomyuurs auddepeHnraNbHbIe YPAaBHEHHS, OIKMCBHIBAIOIIAE OBOJIOIMIO BO BPEMEHH
BepositTHOcTei cocrosiaunid Py (1), N =012,...
2) Haiitu cpeanee BpeMs peObIBaHUS MPOIecca B HEM3MEHHOM COCTOSTHUH.

Cpok cnaum 2-oii yactu 3aganus — 13 mas.



