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AHHOTANMA

Teopust CTOXaCTUYECKHX, HHA4e TOBOpSA, CIy4YallHBIX NPOLECCOB SABIAETCS BAXKHEHIIMM pa3leioM
COBPEMEHHOM TEOPHHM BEPOSATHOCTEW. Peub HIET O NOCTPOCHUM M HM3YYEHHHM MOZECIIEH, ONMCHIBAIOLINX
JUHAMUKY pa3BUTHs CIy4YalHBIX SIBJICHHM B NPOCTPAHCTBE M BPEMEHH. TeM caMbIM AAOTCS OTBETHI Ha
3aIIpOChl MHOTUX €CTECTBEHHO-HAYYHbIX, 3KOHOMHUECKHUX U COLIUAIbHBIX HayK.

B nauane xypca marorcs IpUMEpbl MHTEPECHBIX ISl IPUIIOKEHHS] MOAEJIEH, KOTOpPbIE MOXKHO IIOCTPOMTb,
OTIIPABIISIACH OT MOCIEA0BATENILHOCTEN HE3aBUCUMBIX CIyYallHBIX BEIMUYUH C 3aJaHHBIMU paCIpENCICHUSIMU.

Hapsny ¢ ¢ynnamenransHON Teopemoil KoimoropoBa o coOIMIacOBaHHBIX pPacHpelesieHUSIX HCIONb3YIOTCS
pa3iIuuHble ABHbIE KOHCTPYKIMM TaKUX BAXKHBIX AJIS1 TEOPUH U IPUIIOKEHUH IIPOLIECCOB, KaK IIyaCCOHOBCKUM
(Monenb cuérumka [eiirepa uiam e mpocTeilias Moaedb HACTYIUICHUS! CTPaxOBbIX CIIy4aeB) U BUHEPOBCKHIM
(Mozens OJHOMEPHOTO OPOYHOBCKOTO IBIJKCHHS). YIOMSHYTBIE NPOLIECCHI C MHTEPECHBIMH CBOHCTBAMH
TPAeKTOPUI BXOIAT B KJIACC MPOLECCOB, UMEIOIINX HE3aBUCHUMBIE MPUPALLECHUS.

1. leau u 3apa4u

eap AUCUMNIMHBI
- TIO3HAKOMHUTH CTYJICHTOB C OCHOBHBIMH HWJCSIMH W TOHITHAMH, HEOOXOAWMBIMU JUIsI TIOCTPOCHUS
CTOXaCTHYECKUX MOJENeH pa3sHOOOpPa3HBIX MPOIECCOB, BBIYMCIUTEIBHBIX AJITOPUTMOB U OTKPBITHIX
CHCTEM;
- J1aTh WHCTPYMEHTapHi JUIsl OIMUCAHHMA CIYYalHBIX MPOIECCOB B TEPMHHAX KIACCUYECKHX
CTOXaCTHUYECKUX TUPPEPEHIMATLHBIX YPABHCHUIA;
- O3HAKOMMUTD ¢ 0A30BBIMHU CITyYalHBIMU MPOLIECCAMU — BUHEPOBCKHUM, ITYACCOHOBCKHM U MPOIICCCAMU
JleBu;
- O3HAKOMHTH C CYOOpPJMHHUPOBAHHBIMU CIYYaWHBIMU TPOIIECCAMU KaK MOJCISMH HEMapKOBCKHX
MIPOIIECCOB;
- O3HAKOMHUTH C HOBBIMH MAaTeMaTWYECKUMH TOHSATHSIMH, BO3HUKAIONIMMH TPH OMHCAHUKM 0a30BBIX
CIIy4alHBIX TPOIECCOB, TAKMMU KakK JPOOHBIC MPOU3BOIHBIC M HWHTErPAibl, WX CBOWCTBAMH,
(dpakTanbHBIMU OOBEKTAMH.

3agauu AU CHUIIHHBI

- HAay4YUTh CTYJCHTOB COCTaBJATh M pellaTh KJIAacCHYecKHe croxacTuieckue nuddepeHmraabHble
ypaBuenus (CHY), monumars 6a30Bble TMOHSATHS U MPEACTABICHUSA, JISKAIINE B UX OCHOBE, HAyYHTh
nomydars u3 CIY nerepMmuHupoBaHHble A (epeHIHaNbHbIe YpaBHEHHS Ul OCHOBHBIX
XapaKTEPUCTHUK OTKPBITHIX CHCTEM;

- HAy4YUTh MOAEIMPOBATH PEIICHUS ACTEPMUHUPOBAHHBIX YPAaBHEHUH CITydYallHBIMU YPaBHEHUSIMU;

- HAy4YHUTh PACCUNUTHIBATh OCHOBHBIE BEPOSTHOCTHBIE XaPAKTEPUCTUKH CIIyHJalHBIX MPOLECCOB, CTPOUTh
cllydaifHbIe MOJIETTH Pa3HOO0Opa3HBIX SIBICHUI U CHCTEM;

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTU4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

3. IlepevyeHnb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILTHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- OCHOBHBIE TIOHATHS TEOPUM BEPOATHOCTH — CUIMa- M OOpeneBcKHe anredpbl, H3MEpHMBbIE
MPOCTPAHCTBA, BEPOSTHOCTHYIO MeEpY, BEPOSTHOCTHOE M TIIONIHOE BEPOSTHOCTHOE IPOCTPAHCTBA,
MPOCTPAHCTBO COCTOSHUM, U3MEpPUMbIe (DYHKIIUH, CITydaiiHble BETMYMHBI U (DYHKIIMH, MAaTeMaTHYECKOEe
OKHIaHUE M JUCIEPCUIO CIYyYallHON BEITMYMHBI, YCIOBHYIO MaTeMaTHUECKOe OKUAAHUE U YCIOBHYIO
BEPOSATHOCTh OTHOCHUTENIBHO CHUTMa-anreOpbl, (pyHKIHIO paclpefeseHus] BEpPOSTHOCTH U IIIOTHOCTH
(byHKIMH pacTpeesieHHsl, COBMECTHBIE U YCIIOBHBIC BEPOSTHOCTH;

- OCHOBHBIE TOHATHUS TEOPUH CTOXACTUYECKUX IPOIECCOB - MAapKOBCKUE MPOLECCHI, cemapadenbHble
MPOLIECCHI, CEYCHHE U TPACKTOPHUS CIy4aiiHOTO mpoliecca, Teopema Koamoroposa;

- OCHOBHBIE ITOHATHSI COBPEMEHHOM TEOPHM CTOXAaCTHYECKHX HPOLECCOB - MH(GOPMAIIMOHHBIA MOTOK
(punbTpanms), HeynpeKIaroLHiA IPOLECcC, UCTOPHS Mpolecca, MOAU(UIIMPOBAHHEIE, HEPA3TUIUMbIEC U
perynsipubie (cadlag) ciydaiiHble POIIECChI, MAPKOBCKOE BpeMs (BpeMsi OCTAHOBKH ), MAPTHUHTAJIbI, CY0
U CyTiep MapTHHTaJbl, QYHKIIUH OTPaHHYCHHOW BapHalluiy;

- OCHOBHBIC IOHATHS W TPEICTABICHUS LEHTPAIbHBIX IMPEICIbHBIX TEOPEM - CXOJMUMOCTb MOYTH
HaBepHOE (I.H.), CTOXaCTHUCCKUH Mpeaed, WIM Tpelaesl MO0 BEpOSTHOCTH, CXOJMMOCTb B CpEIHEM
Hopsiika , MpPEeAeN MO pacHpeneNeHHio, c1adylo CXOIMMOCTb, B3aMMOCBS3b PA3IMYHBIX IPEAEIIOB,
CBOMCTBAa XapaKTEPUCTUYECKOH (DYHKIMH, XapaKTEPHCTHUECKYI0 (YHKIUIO JUISI TayCCOBCKOTO
pacIpeneseHusi, TeOpeMy O HENPEephIBHOCTH; LEHTPAIbHYIO INPEICIbHYI0 TEOpPEMY A OAMHAKOBO
pacIpeneseHHbIX CITyYaiHbIX BEJMYWH, CBSI3b C PEHOPM-TPYIIOBBIM MOAXOO0M, PEHOPM-TPYIIIOBOE
npeoOpa3zoBaHe, HEMOABIKHYIO TOUKY, aHAJIU3 YCTOMYMBOCTH, LEHTPAIBHYIO MPEACIbHYI0 TeOpeMy
TSl ONIMHAKOBO PACIPEACICHHBIX CIIyYaifHbIX BEJIMYHMH B CIIy4ae O€CKOHEUHOM AUCIICPCHU;

- ypaBaenune Yemmnena-Konmoroposa-CMonmyxoBckoro, o0o0OmenHoe ypaBHeHue Doxkepa-Ilnanka,
MaTeMaTHYEeCKOE ONpEIeIICHIE HEMPEPHIBHOTO MAPKOBCKOTO MPOIIecca, YacTHBIE Ciiydan 0000IIEHHOTO
ypaBHeHus: Pokkepa-Ilnanka - ympasisroniee ypaBHeHHe, An(Qy3UOHHBIE HPOLECCH, YpaBHEHHE
doxkepa-Ilnanka; neTepMUHUPOBAHHBIC IMPOIECCHl W ypaBHeHHE JIMYyBHIUIS KaK YacCTHBIA ClTydaid
o0obmennoro ypaBHenus @Dokkepa-Ilnanka; o6o0menHoe ypaBHenue @oxkepa-Ilnanka kak
KWHETUYECKOe YpaBHEHHE TPU KJIACCHYECKOM M KBAHTOBOM OIMCaHHUU;

- CTAallMOHAapHblE MAapKOBCKUE TIIPOIECCHl - JPrOJMYECKHE CBOWCTBA CTAIlMOHAPHOIO Mpolecca,
M3MEPEHHUS CPETHETO 3HAYCHUS], aBTOKOPPEISIIIMOHHON (DYHKIMH, CIIEKTpa, TeopeMy Bunepa-XuHuuHa,
n3MepeHne (QYyHKIHUU paclpelesieHNs; OJHOPOAHBIE MAapKOBCKHE HPOLECCHl M UX (U3UUECKYIO
MHTEPIIPETAIHIO, aBTOKOPPEISIHOHHYIO (PYHKIINIO MapKOBCKHX ITPOIIECCOB;

- OCHOBHBIC NPEJCTABICHUS O BUHEPOBCKOM IIPOILIECCE - HEPEryISIPHOCTh U HeanphepeHInpyeMocTh
TPaeKTOPHH, HE3aBUCUMOCTh TPHPAILCHHH, aBTOKOPPEISIIMOHHBIC (PYHKIINY;

- OCHOBHBIE TpejcTaBieHus o mnpouecc OpHiTeiiHa — VYneHOeka - KOPPENALHOHHbIC (QYHKIHH,
rayCCOBOCTb, CTallMOHAPHOE peEIIeHHEe, MCIOJIh30BaHHE B KaueCTBE MOJCIH PEaTbHOTO IIYMOBOTO
CHUTHAJIa;

- OCHOBHBIC TIPEICTABICHHUS BHHEPOBCKMX CTOXaCTUYECKUX AUPPEpEHINANBHBIX YPaBHEHHH -
o0OCHOBaHWE ypaBHeHWH Tuma JlamkeBeHa, O€NbIi ITyM, anmpOKCHMAaIlMK OeJoro Iryma, poib
HEHTPAIBHOH MpeeTbHOI TeOpEeMbl, CBOWCTBO MapKOBOCTH HMHTETpajia OT OEsIoro IIyMa; OnpeieIeHue
CTOXAaCTHYECKOTO MHTerpana, umHTerpansl Mro m CTparoHOBMYAa Al YAaCTHOTO CIydas; CBOMCTBa
CTOXAaCTHYECKOro uHTerpasia Mto (cymiecTBoBaHME. WHTEIPHPOBAHHE MHOTOWICHOB, IIpaBHIIa
nuQepeHIMpOBaHus, CpelHUe 3HAYCHUs, POopMYyIa IS KOPPEIISIIHHN );

- pemieHuss W TpeoOpa3oBaHUS BUHEPOBCKUX CTOXACTHUECKUX IUPPEpeHIUATBHBIX YPaBHECHHU -
npubmmkeHHoe pemieHne meronoMm Komm — Diinepa (ycnoBHs CyIIECTBOBAaHHMSI M €JMHCTBEHHOCTH
pelieHnsT Ha WHTEpBajie, MapKOBCKOE CBOMCTBO PELICHUS CTOXAaCTHYECKOro IU(QepeHIUATEHOTO
ypaBHenus U10), 3amena nepemeHHbIX (opmyna Mrto), apyroit moaxom k ¢opmyne Mto, mpasuio
maddepentmpoBannss Mro, cBs3b Mexay ypaBHeHneM Dokkepa - IlmaHka W cTOXacTHYECKHM
nuQQepeHnanbHbIM  YpaBHEHUEM; ciuydaid,  korma — kod()UIMEHTBI  CTOXaCTHYECKOTO
i depeHIatbHOT0 YpaBHEHHS HE 3aBHCAT OT BPEMEHH, CIIydail MYJIBTHIUIMKATHBHOTO IIYMY;
ciydaii mpomecca OpHiiTeliHa-YieHOeKa; WCIONb30BaHUE 3aMEHbl TEPEMEHHOW TMpU TOUCKE
pemaembix CI1Y. ypaBHeHHS 1151 CpeTHET0 1 MOMEHTOB; penienne CY ams ociuuiaTopa ¢ uryMsImei
94aCTOTOH; 000CHOBAHUS HHTETPAIILHOTO MIPECTABICHHS yPaBHEHUS,

- ONIpe/eNCHUs] M CBOMCTBA CTOXACTHYECKUX TU(PQPEpPEeHINATOB M HHTErpajioB B cMbicie WUTo u
CrparanoBnya, tuddepeHnuanbibix ypasaenuit Mro u CrparaHosuua;

- OJJHOMEpHas JIMHEeWHas 3a7a4a (PHIbTPaLuH;

- CHY, ympaBnseMble HE3aBHUCHUMBIMU CIy4allHBIMM BHUHEPOBCKMMH Tporieccamu, CHY B ciyuae
KOMILJICKCHOTO BHHEPOBCKOTO MPOIeCcca, KOMIUIEKCHBIH BUHEPOBCKUI MPOIecC 0OIIEeTo BUIA;

- COCTaBHbIE ITyaCCOHOBCKHUE MPOIIECChI, KOMIICHCHPOBAHHBIN ITyaCCOHOBCKUIA ITPOIIECC;

- C1Y nHeBuHepoBckoro tuma, pemenus npocreiimux CAY HeBHHEpOBCKOro Thma (ypaBHEHHE IS
3apsiia Ha aHO/Ee, YpaBHEHME AJIsl TOKa Ha aHOJE, JHHEHHOEe ypaBHEHME, OCILIJUIATOP C LIyMsIIen
9aCTOTOM HEBHHEPOBCKOTO THIIA, OCHMIIIATOP C IIyMSIeH YaCTOTON OOIIEero THIa);

- anb(a-yCcTOWYHMBBIC TPOIECCHl - CBOMCTBO caMomono0ust (MacmTabHOW MHBAPHAHTHOCTH), TeopemMa
JleBu-XuH4nHa, CBOWCTBA (PYHKIMU IUIOTHOCTH pachpeieiieHusi, pacmpenenenus Komm u
JleBu-CmupHoOBa;



YMETb:

- BBIYHCIISITH IPOCTEHIINE CTOXaCTHUECKHE HHTErpajbl B cMbiciie Mto n CrparaHoBHYa,

- COCTaBIIAATh cTOXacTudyeckue anddepeHnnaNbHble YpaBHEHHS A OCHMIUIATOpA C ULIyMsIien
YacTOTOW, JUIsI MEXaHMYeCKHX CHCTEM CO CIIy4alHbIMH CHJIaMHd, TeierpadHoro mpouecca,
HNEKTPUUECKOTO TOKA B LIETISIX, ypaBHEHUS (priIbTpaiuu;

- monyvatrb CIIY Urto u3z CIY CrparanoBuua;

- cocraeare CJ1Y, ynpasisgeMoe HE3aBUCUMBIMM BUHEPOBCKMMM IIPOLIECCAMHU, COCTABHBIMU
ITyaCCOHOBCKUMU IIPOLECCAMU;

- IOTy4aTh yrpasistomnye ypaBHeHus tuna Ooxkepa-Ilnanka n3 C/IY BUHEpOBCKOTO, TyacCOBOBCKOTO
TUIOB, a Take CIY mis nporeccos Jlesu;

- momyuarb u3 CJ1Y ypaBHEHUs AJisi KOPPEIAIUOHHBIX (PYHKIIUH, MOMEHTOB U T.II.;

- pemwiats CI1Y, ynpaBinsieMble BUHEPOBCKUM U ITyaCCOHOBCKHM IMPOLECCAMH.

BJIAJIETh:

- OCHOBHBIMH METOIAMH TEOPHUH CTOXACTHYECKUX TMPOIECCOB — METOA CTOXaCTHYECKUX
TG PepeHIanbHbIX YPaBHEHUH BHHEPOBCKOTO, IMyaCCOHOBCKOTO W OOOONIEHHOTO THUIIOB, METOJ
ypaBHeHuit ®okkepa-Ilnanka, ynpasisioniero ypaBHeHHsI, alapaToM XapaKTepUCTUIECKON (DYHKINH,
LEHTPAILHBIMU NPEACTbHBIMUA TEOPEMaMHU.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Crnyuaiinbie HPOLIECCHI JleBn u 6 6 6
CyOOpIUHUPOBAHHBIE MTPOLIECCHI.
Croxactuueckue  auddepeHunaIbHbIE
2 YpaBHEHHUS] M KUHETHYECKHE YpaBHEHH 8 8 8
JUISL OTKPBITBIX CHCTEM.
3 Teopust cay BUHEPOBCKOTO u 6 6 6
MTyaCCOHOBCKOT'O TUIIOB.
TpaguuuoHHass  Teopust  CIy4YaMHBIX
4 pat P Y 10 10 10
IIPOLIECCOB.
Nroro yacos 30 30 30
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)

1. Cityuaiinsle npoueccs! JleBu u cyOOpIMHUPOBAHHBIE IPOLECCHI.

Anbda-ycroitunBble  mpomecchl.  XapakTepucTuku — mporeccoB  JleBu.  OCHOBBI  TEOpHUH
CyOOPIMHUPOBAHHBIX clydaiiHbIX mporieccoB U C/IY 00001eHHOro HeBUHEPOBCKOTO THMa. J[pyroii
BbIBOJI ypaBHeHus: Dokkepa-Ilnanka mist ypapaenust JlamkeBena B cirydae npouecca Jlesu. Monens
HEMIPEPbIBHOTO BO BPEMEHH OpPOYHOBCKOTO  JBIDKCHHS. BeposSTHOCTHBIE —XapaKTepHCTHKU
HarpapJsIOIero npouecca. /IpoOHbIE NMPOW3BOAHBIC B YIPABISIOMIEM YPAaBHEHHUH ISl CIydast
HOYMHEHHOTO CIIy4aifHOTo Impouecca.




2. Croxactudeckue auddepeHranbHple ypaBHEHUS! M KUHETHUSCKUE YPAaBHEHMS JUIS OTKPBITHIX
CHCTEM.

IMapagurma CJ1Y. OTKphITBIE cHCTEMBI W penakcanuoHHbie mporecchl. Ocobennoctn CHAY u
CTOXaCTHMYECKUX HHTErpayioB. Airedpa HHKPEMEHTOB. PerymspHble pa3pblBHbIE (QYHKIUH H
croxactuueckass  HempepelBHOCTE. CJIY u  kuHertmueckue  (YNpaBisIONINE)  YpPaBHEHHMS.
Onementapueie oneparuu ¢ CIY. Pemenus CHY. MacmtaOsl BpeMeH U3MEHEHHs TIEPEMEHHBIX B
CJ1Y. Ponb nieHTpasbHBIX MpeneibHbIX TeopeM. [lepexom oT MUKpO K Makpockomnuke. MacmrabHoe
npeobpazoBanue. YpaBHeHus JlamkeBeHa. OcHOBHblE ciydaiiHble mponecchl. IlyaccoHOBCKHiA
npouecc. CymMMa HE3aBUCUMBIX I1yaCCOHOBCKUX IipoueccoB. IlonmHoMHanpHOE paclpenesieHue.
[poueccst Jleeu u CHAY oOmero Buma. CocTaBHOW ITyacCOHOBCKMH mpoluecc W mpoiecchl Jlesu.
Kunernueckoe ypaBuenue mia C/1Y, ynpaensempim mnporeccom JleBu. Ilpomeccet JleBu wu3
BHHEPOBCKOTO npouecca. CBsi3b HEHTPAIBHBIX MPEACIbHBIX TEOPEM C PEHOPMIPYIIIOBBIM MOAXOAOM.

3. Teopust C/1Y BUHEPOBCKOTO U ITyaCCOHOBCKOTO THUIIOB.

ObocHoBanue ypaBHeHul Tuna JlamxkeBeHa, Oeibli MIyM, anmpoKCUManru Oenoro muryma, CBOMCTBO
MapKOBOCTH HHTerpasa or Oemoro myma. OmpeneneHus croxacTudeckoro uHrerpana Hr1o u
CrparoHOBHYA, UX BBIYUCICHHS JUIsI YaCTHOTO ciaydas. CBOMCTBa CTOXacTHUECKOro mHTErpana Mro
(cymiecTBOBaHME, WHTETPUPOBAHHE MHOTOYICHOB, MpaBmiIa IU(QepeHIpoBaHHs, CpEeaHUe
3Ha4YeHus, popMyna ajsi Koppessauuu). OnpeneneHus 1 CBOMCTBa CTOXacTHUeCKUX auddepeHunanon
u wuHTerpanoB B cMmbicie Mro u CrparanoBuua, auddepeHnnanbHbX ypaBHeHwid WTo n
CrparaHoBuva. 3aMeHa nepeMeHHbIX (dopmyna Mrto), npaBuno nuddepenuupoBanus HMto. Ceszb
mexny uaterpanamu u CIIY Uto u Crparanosuya. Pemenus C/1Y B cnyuasx, koraa koddduimeHTs
CTOXacCTHYEeCKOro Iu(pepeHIaTbHOr0 YPaBHEHUS! HE 3aBUCIT OT BPEMEHH, MYJIBTHILIMKATUBHOTO
myma; nporecca OpHiiTeitHa- YienOeka. YpaBHeHHS [Tl cpeiHero M MoMeHToB. Pemenne CIY st
OCITIIISATOPA C ITyMsIIel yacToTol. KoMIiekcHbI BUHEPOBCKU Tiporiecc obmero Buaa u CIY, um
ympasngemble. CJIY HeBuHepoBckoro Ttuma, pemieHus npocredmmx CHY HEBHHEPOBCKOTO THIIA
(ypaBHEHHUE 715 3apsAa Ha aHOZE, ypaBHEHHE I TOKA Ha aHOJIe, TMHEHHOE YpaBHEHHUE, OCLIILISITOP
C mIymsiiel 4acToToil HeBuHepoBckoro Tuma). CJIY u KnHeTHYecKoe ypaBHEHUE Ui TenerpadHoro
nponecca. OCHWUIATOP C HIyMOM BHHEPOBCKOIO M ITyaccoHOBckoro TumoB. CIY, ympasisemsbie
HE3aBUCHUMBIMU CIIy4alHBIMH BHHEpPOBCKMMHU mporeccamu, CIY B cioydae KOMILIEKCHOTO
BUHEPOBCKOTO TMpOLIECCa, KOMIUICKCHBI BHHEPOBCKHMI mpomecc obmero Buga. [Ipumeps
ucnions3oBanust CHAY B ommcaHuu (U3NYECKHX TPOIECCOB M PEIICHUH AETCPMHHHUPOBAHHBIX
I QepeHIMaTbHBIX yPAaBHEHUI B YacCTHBIX HPOU3BOAHBIX. DIIEMEHTapHas TeopHs (UIBTpaLuu.
OunpTp Kanmana-berocu.

4. TpaguuoHHAs TEOPHUS CIy4YailHBIX MPOIIECCOB.

OcHOBHbIE HEOOXOAMMBIE MPEJCTABICHUS TeopuH BeposTHocTel. IIpumepsl mep. CenapaGenbHble
IIPOLECCHI u TeopeMa Konmmoroposga. VYcnosue MapKOBOCTH. YpaBHEeHUE
Yemnena-Konmoroposa-CMoiIyX0BCKOIO M €ro yacTHbIe ciiyuyad. Ele pa3 o BUHEPOBCKOM IIpoliecce.
[Monxonpr Oiinmreiina, JlamxeBena u bamense. CrannoHapHBIE MAapKOBCKHE MPOLECCH, HX
9ProJMyYecKie CBOMCTBA, N3MEPEHUS CPEJHETO 3HAUCHMS, aBTOKOPPESILIMOHHON (PyHKINH, CIEKTPA,
Teopema Bunepa-XunumHa, u3aMepeHue (QyHkuum pacnpeneneHus. OmHOPOOHBIE MapKOBCKUE
mpoueccsl M HMX (U3MUECKas WHTEPIpeTalys, aBTOKOPPESIMMOHHAs (QYHKIHS MapKOBCKHX
npoueccoB. LleHTpanbHble IpeneIbHbIE TEOPEMBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

ydeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUNHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. BBeneHne B TEOPHIO BEPOATHOCTEH U MAaTEMAaTHYECKYIO CTAaTUCTUKY s pusnkoB [Teket] : yueo.
nocobwue /st By30B / A. M. UeboTapes ; M-Bo oOpa3oBanus u Hayku Poc. denepanuu, Mock.
¢u3.-texH. uH-T (Toc. yH-T .— M. : U31-B0 MDTU, 2009 .— 248 c.

®onp auTeparypsl Kadeaps

2. I'apmunep K.B. CroxacTuueckuie METO/IbI B €CTECTBEHHBIX Haykax. M., Mup, 1986..
3. Kunrman /Ix. [TyacconoBckue mpoueccel. M., MITHMO, 2007.

JlomomHUTEIbHAS IUTEpaTypa
1. Teopus BeposTHOcTel [Teker] : yue0. mocobue mist By3oB / A. A. bopoBkoB .— 5-¢ u3f., riepepad. u
non. — M. : IUBPOKOM, 2009 .— 656 c.

®onp auTeparypsl Kadeaps

2. Jacobs K. Stochastic Processes for Physicists. Cambridge, CUP, 2010.

3. I'menenxo b.B., Konmoropos A.H. IlpenensHbie pacnpeneiaeHus sl CyMM HE3aBHCUMBIX
ciny4vaitasix BennuuH. [TUTTII, 1949.

4. 3onorapeB B.M. OnnomepHbie ycToiUHBBIE pacnpeaenenus. M., Hayka, 1983.

5. Okcenpanb b. Croxactuueckue nuddepenunansueie ypasaenus. M., ACT, 2003.

7. llepedyeHn pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI5l OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

1. http://vk.com/stochastic_processes - rpymma ¢ yaeOHO-HayYHBIMU MaTepraiaMy pernoaBaTelis
kypca bamraposa A.M. «B Konrakrey.

2. http://basharov.me/ - caliT npenopaBatens Kypca bamaposa A.M. ¢ aBTOpcKUMHU y4eOHO-HAyYHBIMU
MarepuaaMH.

3. http://sci-edu.ru/ - mpoekt npenoasarens Kypca bamaposa A.M. ¢ HHTEpECHBIMHU U MTOJIE3HBIMH
Hay4YHBIMH ¥ Y9€OHBIMHU BHJICO-MaTEepHATAMHU.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

- BHJICOMaTEPHaIIbl, THTIEPTEKCTOBBIC MAaTEPUAIbl M ITPE3CHTAIIMH 110 TEMaM Kypca.
- B IIPOIECCE CAMOCTOSTENLHON padOThl 00YJaOIUECs MOTYT UCIIOIB30BaTh MPOTPAMMHBIE CPEICTBA
MATLAB, Maple, WolframMathematica.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JIast  yCHeIIHOro OCBOGHHS Kypca, IIOMHMO IIOCEIICHMS JIeKLIHWH, OT CTYyIeHTOB TpedyeTcs
caMmocTrosTenbHas padora. DTa pabora opraHM30BaHa Ha MHTEPHET pecypcax aBTopa JaHHOTO Kypca.
CaMocCTOsITeNbHBIC 3aHATHS BKIIOYAIOT B CeOs MMOBTOPEHHE MaTepualia JICKIMH U BCIIOMOIaTeIbHOIO
Marepualia u3 npeablIyniero Kypca « Teopus BEpOsSTHOCTH U MareMaTHYeCKasi CTaTUCTHUKA, IPOCMOTP
PEKOMEH/IOBaHHBIX BHAEO-MaTepuasioB. OCHOBHOE BpeMsi OTBOAMTCS HAa CAMOCTOSITEIBHOE pEIICHUE
3a7a4, COPMYIMPOBAHHBIX HAa JICKIMSIX WM BBUIOKCHHBIX Ha YKa3aHHBIX HMHTEPHET peCcypcax.
Nmenno 3t 3aaa4m u OynyT npejyiarathes Ha auddepeHnrpoBaHHOM 3a4eTe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ®du3KKa aTOMHBIX SIEp U AJIEMEHTAPHBIX YaCTHII, (PH3HKA BBICOKHX YHEPTUI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

Pa3zpatGoTunk: A .M. bamapos, kaHj. ¢pu3.-Mar. HayK, TOLEHT



1. Komnerenuuu, ppopMmupyemblie B mpouecce u3y4eHus TUCHUNINHBI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pPE3YIbTATC N3YUCHUA JUCIIUITIIMHBL «CTOXacTUYECKHUE aponecCCh» 06yqa10m1/11710;1 JOJIKCH:

3HAThb:




- OCHOBHBIE TIOHATHS TEOPUM BEPOATHOCTH — CUIMa- M OOpeneBcKHe anredpbl, H3MEpHMBbIE
MPOCTPAHCTBA, BEPOSTHOCTHYIO MeEpY, BEPOSTHOCTHOE M TIIONIHOE BEPOSTHOCTHOE IPOCTPAHCTBA,
MPOCTPAHCTBO COCTOSHUM, U3MEpPUMbIe (DYHKIIUH, CITydaiiHble BETMYMHBI U (DYHKIIMH, MAaTeMaTHYECKOEe
OKHIaHUE M JUCIEPCUIO CIYyYallHON BEITMYMHBI, YCIOBHYIO MaTeMaTHUECKOe OKUAAHUE U YCIOBHYIO
BEPOSATHOCTh OTHOCHUTENIBHO CHUTMa-anreOpbl, (pyHKIHIO paclpefeseHus] BEpPOSTHOCTH U IIIOTHOCTH
(byHKIMH pacTpeesieHHsl, COBMECTHBIE U YCIIOBHBIC BEPOSTHOCTH;

- OCHOBHBIE TOHATHUS TEOPUH CTOXACTUYECKUX IPOIECCOB - MAapKOBCKUE MPOLECCHI, cemapadenbHble
MPOLIECCHI, CEYCHHE U TPACKTOPHUS CIy4aiiHOTO mpoliecca, Teopema Koamoroposa;

- OCHOBHBIE ITOHATHSI COBPEMEHHOM TEOPHM CTOXAaCTHYECKHX HPOLECCOB - MH(GOPMAIIMOHHBIA MOTOK
(punbTpanms), HeynpeKIaroLHiA IPOLECcC, UCTOPHS Mpolecca, MOAU(UIIMPOBAHHEIE, HEPA3TUIUMbIEC U
perynsipubie (cadlag) ciydaiiHble POIIECChI, MAPKOBCKOE BpeMs (BpeMsi OCTAHOBKH ), MAPTHUHTAJIbI, CY0
U CyTiep MapTHHTaJbl, QYHKIIUH OTPaHHYCHHOW BapHalluiy;

- OCHOBHBIC IOHATHS W TPEICTABICHUS LEHTPAIbHBIX IMPEICIbHBIX TEOPEM - CXOJMUMOCTb MOYTH
HaBepHOE (I.H.), CTOXaCTHUCCKUH Mpeaed, WIM Tpelaesl MO0 BEpOSTHOCTH, CXOJMMOCTb B CpEIHEM
Hopsiika , MpPEeAeN MO pacHpeneNeHHio, c1adylo CXOIMMOCTb, B3aMMOCBS3b PA3IMYHBIX IPEAEIIOB,
CBOMCTBAa XapaKTEPUCTUYECKOH (DYHKIMH, XapaKTEPHCTHUECKYI0 (YHKIUIO JUISI TayCCOBCKOTO
pacIpeneseHusi, TeOpeMy O HENPEephIBHOCTH; LEHTPAIbHYIO INPEICIbHYI0 TEOpPEMY A OAMHAKOBO
pacIpeneseHHbIX CITyYaiHbIX BEJMYWH, CBSI3b C PEHOPM-TPYIIOBBIM MOAXOO0M, PEHOPM-TPYIIIOBOE
npeoOpa3zoBaHe, HEMOABIKHYIO TOUKY, aHAJIU3 YCTOMYMBOCTH, LEHTPAIBHYIO MPEACIbHYI0 TeOpeMy
TSl ONIMHAKOBO PACIPEACICHHBIX CIIyYaifHbIX BEJIMYHMH B CIIy4ae O€CKOHEUHOM AUCIICPCHU;

- ypaBaenune Yemmnena-Konmoroposa-CMonmyxoBckoro, o0o0OmenHoe ypaBHeHue Doxkepa-Ilnanka,
MaTeMaTHYEeCKOE ONpEIeIICHIE HEMPEPHIBHOTO MAPKOBCKOTO MPOIIecca, YacTHBIE Ciiydan 0000IIEHHOTO
ypaBHeHus: Pokkepa-Ilnanka - ympasisroniee ypaBHeHHe, An(Qy3UOHHBIE HPOLECCH, YpaBHEHHE
doxkepa-Ilnanka; neTepMUHUPOBAHHBIC IMPOIECCHl W ypaBHeHHE JIMYyBHIUIS KaK YacCTHBIA ClTydaid
o0obmennoro ypaBHenus @Dokkepa-Ilnanka; o6o0menHoe ypaBHenue @oxkepa-Ilnanka kak
KWHETUYECKOe YpaBHEHHE TPU KJIACCHYECKOM M KBAHTOBOM OIMCaHHUU;

- CTAallMOHAapHblE MAapKOBCKUE TIIPOIECCHl - JPrOJMYECKHE CBOWCTBA CTAIlMOHAPHOIO Mpolecca,
M3MEPEHHUS CPETHETO 3HAYCHUS], aBTOKOPPEISIIIMOHHON (DYHKIMH, CIIEKTpa, TeopeMy Bunepa-XuHuuHa,
n3MepeHne (QYyHKIHUU paclpelesieHNs; OJHOPOAHBIE MAapKOBCKHE HPOLECCHl M UX (U3UUECKYIO
MHTEPIIPETAIHIO, aBTOKOPPEISIHOHHYIO (PYHKIINIO MapKOBCKHX ITPOIIECCOB;

- OCHOBHBIC NPEJCTABICHUS O BUHEPOBCKOM IIPOILIECCE - HEPEryISIPHOCTh U HeanphepeHInpyeMocTh
TPaeKTOPHH, HE3aBUCUMOCTh TPHPAILCHHH, aBTOKOPPEISIIMOHHBIC (PYHKIINY;

- OCHOBHBIE TpejcTaBieHus o mnpouecc OpHiTeiiHa — VYneHOeka - KOPPENALHOHHbIC (QYHKIHH,
rayCCOBOCTb, CTallMOHAPHOE peEIIeHHEe, MCIOJIh30BaHHE B KaueCTBE MOJCIH PEaTbHOTO IIYMOBOTO
CHUTHAJIa;

- OCHOBHBIC TIPEICTABICHHUS BHHEPOBCKMX CTOXaCTUYECKUX AUPPEpEHINANBHBIX YPaBHEHHH -
o0OCHOBaHWE ypaBHeHWH Tuma JlamkeBeHa, O€NbIi ITyM, anmpOKCHMAaIlMK OeJoro Iryma, poib
HEHTPAIBHOH MpeeTbHOI TeOpEeMbl, CBOWCTBO MapKOBOCTH HMHTETpajia OT OEsIoro IIyMa; OnpeieIeHue
CTOXAaCTHYECKOTO MHTerpana, umHTerpansl Mro m CTparoHOBMYAa Al YAaCTHOTO CIydas; CBOMCTBa
CTOXAaCTHYECKOro uHTerpasia Mto (cymiecTBoBaHME. WHTEIPHPOBAHHE MHOTOWICHOB, IIpaBHIIa
nuQepeHIMpOBaHus, CpelHUe 3HAYCHUs, POopMYyIa IS KOPPEIISIIHHN );

- pemieHuss W TpeoOpa3oBaHUS BUHEPOBCKUX CTOXACTHUECKUX IUPPEpeHIUATBHBIX YPaBHECHHU -
npubmmkeHHoe pemieHne meronoMm Komm — Diinepa (ycnoBHs CyIIECTBOBAaHHMSI M €JMHCTBEHHOCTH
pelieHnsT Ha WHTEpBajie, MapKOBCKOE CBOMCTBO PELICHUS CTOXAaCTHYECKOro IU(QepeHIUATEHOTO
ypaBHenus U10), 3amena nepemeHHbIX (opmyna Mrto), apyroit moaxom k ¢opmyne Mto, mpasuio
maddepentmpoBannss Mro, cBs3b Mexay ypaBHeHneM Dokkepa - IlmaHka W cTOXacTHYECKHM
nuQQepeHnanbHbIM  YpaBHEHUEM; ciuydaid,  korma — kod()UIMEHTBI  CTOXaCTHYECKOTO
i depeHIatbHOT0 YpaBHEHHS HE 3aBHCAT OT BPEMEHH, CIIydail MYJIBTHIUIMKATHBHOTO IIYMY;
ciydaii mpomecca OpHiiTeliHa-YieHOeKa; WCIONb30BaHUE 3aMEHbl TEPEMEHHOW TMpU TOUCKE
pemaembix CI1Y. ypaBHeHHS 1151 CpeTHET0 1 MOMEHTOB; penienne CY ams ociuuiaTopa ¢ uryMsImei
94aCTOTOH; 000CHOBAHUS HHTETPAIILHOTO MIPECTABICHHS yPaBHEHUS,

- ONIpe/eNCHUs] M CBOMCTBA CTOXACTHYECKUX TU(PQPEpPEeHINATOB M HHTErpajioB B cMbicie WUTo u
CrparanoBnya, tuddepeHnuanbibix ypasaenuit Mro u CrparaHosuua;

- OJJHOMEpHas JIMHEeWHas 3a7a4a (PHIbTPaLuH;

- CHY, ympaBnseMble HE3aBHUCHUMBIMU CIy4allHBIMM BHUHEPOBCKMMH Tporieccamu, CHY B ciyuae
KOMILJICKCHOTO BHHEPOBCKOTO MPOIeCcca, KOMIUIEKCHBIH BUHEPOBCKUI MPOIecC 0OIIEeTo BUIA;

- COCTaBHbIE ITyaCCOHOBCKHUE MPOIIECChI, KOMIICHCHPOBAHHBIN ITyaCCOHOBCKUIA ITPOIIECC;

- C1Y nHeBuHepoBckoro tuma, pemenus npocreiimux CAY HeBHHEpOBCKOro Thma (ypaBHEHHE IS
3apsiia Ha aHO/Ee, YpaBHEHME AJIsl TOKa Ha aHOJE, JHHEHHOEe ypaBHEHME, OCILIJUIATOP C LIyMsIIen
9aCTOTOM HEBHHEPOBCKOTO THIIA, OCHMIIIATOP C IIyMSIeH YaCTOTON OOIIEero THIa);

- anb(a-yCcTOWYHMBBIC TPOIECCHl - CBOMCTBO caMomono0ust (MacmTabHOW MHBAPHAHTHOCTH), TeopemMa
JleBu-XuH4nHa, CBOWCTBA (PYHKIMU IUIOTHOCTH pachpeieiieHusi, pacmpenenenus Komm u
JleBu-CmupHoOBa;



yMeThb:

- BEIYHCIISITH IPOCTEHIINE CTOXacTHUECKUe nHTerpasl B cMmbiciae Vto u CtparanoBuya;
- COCTaBIIAATh cTOXacTudyeckue anddepeHnnaNbHble YpaBHEHHS A OCHMIUIATOpA C ULIyMsIien
YacTOTOM, Ui MEXaHWYeCKHX CHCTEM CO CIy4ailHbIMH CHJAaMH, TeJerpadHoro mporecca,
HNEKTPUUECKOTO TOKA B LIETISIX, ypaBHEHUS (priIbTpaiuu;
- monyvatrb CIIY Urto u3z CIY CrparanoBuua;
- cocramate CJlY, ympasiasieMoe HE3aBUCHMBIMH BHHEPOBCKUMH IIPOIECCAMH, COCTABHBIMHU
ITyaCCOHOBCKMMH IPOLIECCaMU;
- IOTy4aTh yrpasistomnye ypaBHeHus tuna Ooxkepa-Ilnanka n3 C/IY BUHEpOBCKOTO, TyacCOBOBCKOTO
TUIOB, a Take CIY mis nporeccos Jlesu;
- momyuarb u3 CJ1Y ypaBHEHUs AJisi KOPPEIAIUOHHBIX (PYHKIIUH, MOMEHTOB U T.II.;
- pemats CZ1Y, ynpasiisieMble BAHEPOBCKAM H ITyaCCOHOBCKHM IPOLIECCaMH.

BJIA/IETh:
- OCHOBHBIMH METOIAaMH TEOPUH CTOXAaCTHUYECKHX TMPOLECCOB — METOJ CTOXaCTHYECKHX
TG PepeHIanbHbIX YPaBHEHUH BHHEPOBCKOTO, IMyaCCOHOBCKOTO W OOOONIEHHOTO THUIIOB, METOJ
ypaBHeHuit ®okkepa-Ilnanka, ynpasisioniero ypaBHeHHsI, alapaToM XapaKTepUCTUIECKON (DYHKINH,
LEHTPAJILHBIMU TPE/ICIbHBIMH TEOPEMaMHU.

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

B nensx Tekylero KOHTpoOJIs yCIIEBAEMOCTH INIPEyCMOTPEH KPaTKUN OMNpOC IO TeMaM MpeablIyluX
3aHATHH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 10 IPOMIEHHOMN TeMe.



3. [lepeyeHb THMOBBIX KOHTPOJBHBIX 3aJaHHIl, HCHOJb3yeMbIX /Jisl OLEHKHM 3HAHUIH,
YMEHHIi, HABbIKOB
[IpomexyTouHast aTTecTanus 1o aucuuruinie «CTOXacTUYECKUE MPOLECChl» OCYIIECTBIISIETCS B

dbopme muddepennmpoBanHoro 3adera. JuddepeHnnpoBaHHbBIN 3a4eT MPOBOIUTCA B YCTHOM

dbopwme.

HepequL KOHTPOJIbHBIX BOITPOCOB:

1. Tuddepennman u uaterpan Mro B ciaydae ciry4ailHOro ckaukooOpa3Horo nporecca. Anredpa
Uro.

2. CxoxcTBa M OTJIMYMS MHTETPATIBHBIX CyMM HMHTerpainoB Mto ot PumaHoBa mHTerpana as
GyHKIMI ¢ KOHEYHBIM YHCIIOM Pa3pbIBOB.

3. IlyaccoHOBCKHi mpolecc. YTpaBisiomee ypaBHEHHE, (YHKIUS pacnperiencHus. PaszHbie
CIocoObI BBIBOJIA.

4. MuoromepHbIii [TyaccoHoBckuii mporecc.

5. Ilpouecc bepuymu.

6. Cs13p nponecca bepHyiiiu ¢ BUHEPOBCKUM U ITyaCCOHOBCKUM IIPOLECCAMHM.

7. Honxoasr DitHinTeitHa, CMoIyxoBckoro u bamienbe k onucanuo OpOyHOBCKOTO JIBUKEHUSI.
8. Buneporckuii poriecc. OCHOBHBIE CBOMCTBA M XapakTepucTuku. uddepennnan u anredpa
Uto. Ynpasinstomniee ypaBHeHue (ypaBHenue @okkepa-Ilnanka) u ero pemeHusl.

9. MHOroMepHbIii BUHEPOBCKHII Ipoliecc.

10. Macmrabnoe mnpeoOpazoBanue CJIY B cioyyae IyacCOHOBCKOTO  Ipoliecca.
KoMreHcrpoBaHHBIN ITyaCCOHOBCKUI IIPOLIECC.

11. CenapabenbHble npoueccsl. Teopema Konmoroposa.

12. Cratuctuueckas HE3aBUCUMOCTb. Y clioBUsi Mapkosa.

13. Vpasuenue Yemmnena-Konmoroposa-CmonyxoBckoro. BeiBog 00001I€HHOTO ypaBHEHHS
®okkepa-Ilnanka (ynpapisiomero ypaBHeHuUs ), €T0 YaCTHbBIE CIIyYau.

14. JlerepMuHHpOBaHHBIE TMpoOIeCCHl W ypaBHeHUEe JIMYBMIUISI Kak 4YacTHBIA chy4ait
00001eHHoro ypasHenusa ®okkepa-Ilnanka.

15. Cazp Mexty CI1Y u kuHeTHyeckuM (yrpaBisoLIMM) YPaBHEHUEM B CIIy4ae BUHEPOBCKOTO
U IIyaCCOHOBCKOI'O ITPOIIECCOB.

16. TlonsTHe U onucaHue OeNoro nryma.

17. IlousiTust ”HPOPMALTMOHHOTO NMOTOKA ((pUIbTpalun), HEYIPEKIAIOIIET0 IpoLecca, UCTOPUN
nporecca, MOAM(DUIMPOBAHHOIO, HEpa3IUYMMOro u peryispHoro (cadlag) ciydaifHbIX
MIPOLIECCOB.

18. MapkoBckoe Bpemst (BpeMst ocTaHOBKH. [IprMep BbuucieHus st OpOyHOBCKOM YaCTHIIBI.
19. Tunsl CXOAUMOCTH CIYYAHBIX MOCJIEIOBATEILHOCTEN U B3aUMOCBSA3U MEK1y HUMH.

20. PeHopm-rpymnmoBoe npeodpazoBaHue, HEMOBUKHASL TOUKA, aHAINU3 yCTOWYMBOCTH. CBA3b C
LHEHTPAIIBHOM MpPeIeIbHOM TEOPEMOM 111 OJJMHAKOBO PaCIpEeAeICHHbBIX CIIy4YalHbIX BEJTUYHH.
21. llenTpanbHas npenenbHas TEOpeEMa JUIsl OAMHAKOBO PACIpENEICHHbBIX CIy4alHbIX BEINYHH
B ClIy4ae O€CKOHEUHOM TUCIEepCHH.

22. CtanmoHapHble MapKOBCKHE IPOLIECCHI — ONPEAEIEHUS U1 OCHOBHBIE CBOMCTBA.

23. Teopema Bunepa-XuHunHa.



24. H3mepeHus cpegHero 3HAYEHUs, aBTOKOPPENSIHMOHHOW (DYHKIMH, CIEKTpa, (QYHKIUU
pacrpezeneHusl.

25. OgHOpOAHBIE MAPKOBCKHE MPOIIECCHI U X (PU3UUECKasi HHTEPIPETALIUS.

26. [Iponecc OpHinTeiina — YiieHOeka - KOppeIsaIHOHHbIE (YHKIIUH, TayCCOBOCTb.

27. Ctporoe onpejeneHue croxactuyeckoro uurerpaina Uro u CtpatonoBuya.

28. OnpeneneHus U CBOMCTBA CTOXAaCTHYECKUX MU PepeHInanoB 1 HHTETpaJIoB B cMbIcie MTo
u CtpatanoBuya, nuddepenuansbeix ypasuenuiit Uto u CtpatanoBuya;

29. CpoiicTBa CTOXaCTHYECKOTO WHTerpaiga Mto (CymecTBOBaHHE, HMHTETPUPOBAHHUE
MHOTOWICHOB, NpaBuia AudHepeHInpoBaHus, CPeIHHE 3HAYCHUS, (HopMyIia JIIsi KOPPEJISILIUH).
30. [TpubnmkeHHOE pellieHUs] BUHEPOBCKUX CTOXACTHUECKUX MU depeHIanbHbIX YpaBHEHHUM
metogqom Komm — Oiinepa (yciioBUS CYIIECTBOBAHHS M €JUHCTBEHHOCTH pEILIECHUS Ha
WHTEpBaJie, MapKOBCKOE CBOWCTBO.

31. 3amena nepemenHbIx (dpopmyna Mto). Mcnonb3oBanue 3aMeHbl TIEPEMEHHOM MPHU ITOUCKE
pemaeMbix C/1Y (mpumepsr).

32. Pemenue ypaBHeHus MWro B ciydae, Korma KoOd(pQHUIHMEHTH CTOXaCTHYECKOTO
mubdepeHIMaTFHOTO YPaBHEHHS HE 3aBUCST OT BpEMEHU

33. CZ1Y B cinyyae MyJIbTHUIUIMKATUBHOTO LITyMa.

34. CY B ciyuaii npouecca OpHinteitHa-YaenOeka.

35. ®opmymupoBka CHY mns ocmwuidaropa ¢ IIyMAIIEd 4YacTOTOW uepe3 ypaBHEHHUE
CrpaTaHoBUYa M HWHTErpajibHOE pelIeHHe, OOOCHOBAaHHME WHTErPAIbHOIO MPEICTaBICHUS
ypaBHEHUs. Pelienust 3Tux ypaBHEHH.

36. CHAY, ympaBisemMble HE3aBUCUMBIMHU CIydallHBIMM BHHEpPOBCKUMH mporeccamu, CHAY B
Clly4ae KOMIUIEKCHOIO BUHEPOBCKOIO IpOoLecca, KOMIJIEKCHBIM BUHEPOBCKUII Ipoliecc 00I1ero
BUJIA.

37. DneMenTapHas Teopusi GUIbTPALIUU.

38. CocTaBHBIE TyaCCOHOBCKHE ITPOLIECCHI.

39. CHY HeBUHEPOBCKOTO THMA, pemeHus mnpocredmux CJY HEBUHEPOBCKOTO THIIA
(ypaBHeHMe Ui 3apsla Ha aHOJE, ypaBHEHHE Uil TOKa Ha aHoJie, JIMHEHHOe ypaBHEHHE,
OCLHMJUISITOP C IIyMsIIIEeHd 4acTOTOW HEBMHEPOBCKOTO THUIA, OCILMIIISATOP C IIyMsIIEH 4acTOTOM
00IIIeT0 THIA).

40. Anbda-ycToWYUBbIE MPOILECCH] - CBOMCTBO camoIoa00us (MacmTabHOM MHBapUaHTHOCTH),
teopema JleBu-X1HUMHA, CBOWCTBA (DYHKIIUH MJIOTHOCTH paclipeieeHus,

41.Pactipenenennst Komm u  JleBu-CmupnoBa. [lomydyeHue mporecca, ONKMCHIBAEMOTO
pactipenenenuem Jlesu-CMupHOBa 13 OPOYHOBCKOTO JIBHXKEHUS.

42. IlpocTeiiline CTOXacTUYECKHUE YpaBHEHHsSI C ydacTHEM alib(a-yCTOHYMBBIX IPOIIECCOB,
nporecc Koy, ciydait Tuna nponecca OpHiuTeitHa- Y neHoeka.

43. ®opmyna Uto qis mporeccon Jlepu.

44. Pemienue JIMHEHHOTO CTOXAacTHYECKOro AuddepeHInaNIbHOr0 YpaBHEHUS Ui MPOLECCOB
JleBm.

45. Ceazp CI1Y, ynpaBisieMbIX COCTaBHBIM ITyaCCOHOBCKHMM IIPOLIECCOM, C YPaBHEHUSAMH THUIA
®oxkkepa-Ilnanka ¢ 1poOHBIMU TPOU3BOIHBIMH.

46. IlpoOuble uHTerpansl Pumana-JInyBuiuis, npoOHble MPOMU3BOJAHBIE HA MPSIMOM, JApOOHBIE
npou3BoaHbie Kamyto m Mapmo, npeobpazoBanusi Jlammaca ypaBHEHUH C JApOOHBIMH
POU3BOIHBIMU, (POPMYJIBI HHTETPUPOBAHUS 110 YACTSIM.



[Tpumepsl 3a1a4 KOHTPOJIBHBIX 3aJaHHI:

1. OmpenenuTs BEpOSTHOCTh TOTO, YTO cueT4UK ['elirepa cocunTaer Bce YacCTULbI 32 BpeMs

t, eciu B Te4eHUE OTKJIMKA, BBI3BAHHBIM II0I14/IaHUEM YaCTULIbI, c4eT4YMK ['eifrepa Ha npyrue
YyacTUllbl He pearupyer. Bpems oTkimka t.

2. N Mozekyn uaeanpHOro raza Haxonsarcs B oobeme V.  OmpenenuTs BEPOSTHOCTH TOTO,
4yTo B 00beMe V<V Haxozmarcs N Moiekyia. ITomyuuts nmpuGimkeHHOe BbIpakeHHE, KOraa
v<<V (pacmpenenenue Ilyaccona). Haiitu cpegnee umcino yactuip N B o0beMe V, ero
CPEIHIOI0 a0CONIOTHYIO M OTHOCUTENbHYI GuiykTyauuu. Haiitm Bux pacnpeneneHus B
ciayyae V<<V, n>>1 (pacnpenenenue ['aycca).

3. Ilokaxwure, yTo GyHKuMs pacnpeaencHus @O(W) aus BHHEPOBCKOTO Ipolecca oliagaer
CBOWCTBOM ycToHumBOCTH: I MONOXHTENBHBIX uHMcen D, m b, Bcerma Halimyrcs Takue

[IOJIOKUTENBHOE YHCI0 b 1 BCLICCTBCHHOEC YHCJIO a, 4YTO

d(w/b)*d(w/b,) =d((w—a)/b).
3neck 3HaK * 0o003HavaeT cBepTKY ABYX QyHkuil F(X)*G(x) = J.F(U)G(X —u)du.

4. Cuurtas, 4YTO CMELICHHMS OPOYHOBCKOW YacCTHUIBI M CTCHNEHH OSTHX CMELICHHH B
MOCJICAOBATCIIBHBIC HWHTCPBAJIbl BPCMCHU HC3aBUCHUMBLIMHU, OIPCACINTL 3aBUCUMOCTL OT
BPEMEHH CpPEJHHUX OT CTeNMEeHeH OTHX CMEIICHUH ISl OJHOMEPHOro OpPOYHOBCKOTO
JBUXCHUA.

5. Jlns oaHOMEpHOro OpOYHOBCKOTO JBIM)KEHMS YAaCTHIBI, HAYMHAIONIErocs M3 Hadala
KOOPJIMHAT, OIPE/IeIHTh

1. BEpOSITHOCTD JOCTHKEHHS €10 TOUYKM X K MOMEHTY BpeMeHH B mHTepBaie (t,t+dt).

2. BEpOSITHOCTh MAKCUMAJILHOTO CMEIIICHNS YaCTHUIIBI 32 JaHHBIIT BpemeHHoit naTepsan (0,t) .

3. pacmpenerneHue 10 BPEMEHU JOCTHXKEHHS OpPOYHOBCKOHM dYacTHIed MaKCHMalbHOTO 3a
Bpems t ee oTkinonenns X (t).

6. IlycTb HMMEIOTCS MHOXECTBA OSJIEMEHTapHBIX COOBITHH (2 W HEKOTOpBIE G -anreOphl,
HOPOXKICHHBIC TTOJMHOXECTBAMH 3TOTO MHOXecTBa. [lokasaTh, 4TO MeEXIy C -airedpamu,
MOPOKACHHBIMHU MMOJAMHOXKECTBAMH UMCIOTCSA COOTHOLICHUS

1. I KOHEYHOTO MHOXKECTBA dIIEMEHTapHBIX coObITHi (2 ={®,®,,®,,®,,®:, O}
7 =o{Q,} 7 =ol{w, 0,0} {o,, 05,0} } 7 =c{{o, o} {o} {0, o5, 0} },
7 =o{{o}{o,} {0} {0, 05, 0.1}, 7 =ol{o,, o} {os, 0,} {0, 0,}}. Toraa
HCACKHCH, ATy,

2. JInst Hec4eTHOTO0 MHOXeCTBa dlieMeHTapHbIX coobITiit Q= (0,1];

7 =olQ T}, 7 =0{(0,51.G,31. G}, 74 =o{(0,2].(2,21. (G, 21, GG}

7 =o{(0,5]. 5. §],-.(G A} Torma 4 A <7, < 7.

7. I[OKEBE[TB, 49TO €CJIH Xt n Yt SABIIAKOTCA MOI[I/I(I)I/IKB.I_[I/I}IMI/I Cﬂy‘{af/'lHBIX MponecCcCoB U UMCHOT

[IOYTH BCIOJy HEIIPEPBIBHBIE CIIPaBa TPACKTOPHUH, TO OHU SIBIISIOTCA HEPA3IUYUMBIMHU.
8. ITokazaTh, 9TO MHOXKECTBO MU PEPEHIIMPYEMBIX TPACKTOPUH UMEET HYJIEBYIO BHHEPOBCKYIO

mepy.



9. Jloka3aTb, 4TO KJIAaCC MHOXXECTB, WHBAapUAHTHBIX OTHOCHTEIILHO COXPAHSIOIIETO Mepy
npeoOpaszoBaHusi, 00pa3yeT G -anredpy.

10. PaccmorpuTe CKauKkoOOpa3HBIH IMPOIECC, B KOTOPOM HHTEHCHBHOCTH A COBEPIIUTH
CKauoK B MHTepBaje BpeMeHU [t,t+dt] sBusercs 3amanHol ¢(yHkuumei Bpemenu A= f(t).
Haiinure BepositHocTs P(N,t) K MOMEHTY BpeMeHH t COBEpUIMTH N CKavKOB.

11. Jloka3aTre, 4TO UMEETCS CIEAYIOMAs CBSI3b MEXKIY CXOAHOCTIMH

CXOJIMMOCTB TIOYTH HaBEPHOE —> CXOJMMOCTb B CPEAHEKBAAPATUIHOM —> CXOAUMOCTH IO
BEPOSTHOCTH —> CXOJUMOCTb IO PACIIpeICIICHHIO.

12. Haiitu XxapakrepucTuieckue GyHKIUHU ATl pacrpeieeHuit
n

1. myacconoBckoro mporecca P{N =n}= —Ie’k, n=01...;
n

m n—-m

2. GuroMuanbHoro npouecca P{€=m}=C " p"q" ", m=01,...,n;

3. nokazarenpHoro p(x)=oae *, Xx>0;

4. npouecca Ko p(x) = 1 Y

— —0 < X<00,
TC(X_XO) +y

13. Cayuaiinble BenuuuHbl &,,...,5, HE3aBUCHMBI M MMEIOT CTaHIAPTHOE HOPMaJbHOE

pacnpenesnenne. Haiitu pacnipesenenue ciydaiiHol Benuunnbl x> = &2 +...+E2. Jlokasats, 410

2 ) ,
lim P{lh_1|> e}y=0 ma Ve >0. Haittu lim P{Xn—E{Xn}
n—o0 n

e D}
14. Ilyctp ycnoBHYO BeposTHOCTE P(X,t+At|y,t) npu At —0 MOXHO mpencraBuTh B BHIE
JIBYX  CJlaracMbIX p(x,t+At|y,t) =(1—aAt)d(x—y)+AtW(X|Yy),  XapakTepu3yloOLHX
BEPOSTHOCTH YAacTHIIE OCTaThcs uepe3 Al B TOuke Y ¥ BEpOSTHOCTBH IEepeiTH 3a Al B TOUKY X .

<X}, —0<X<0,

BriBectn u3 ypaBaenus: Yemmnena-KoimoropoBa-CMoyXOBCKOTO KUHETUYECKOE YPaBHEHUE

W:J‘[p(x,t |z, W (z]y) - p(x,t]y, )W (y|Zz)]dz.

15. U3 ypaBaenus ®okkepa-Ilnanka
ap(ztly,m) _18°p(z.t]y,7)

ot 2 oz°
JUIs OJHOMEPHOTO0 BHHEPOBCKOIO Ipollecca MONYYHUTh YpaBHEHHE A CPEeJHEro KpaJpara

, p(z,t|y,t)=0(z-vy), p(z,t|y,r) >0 mpu t >

cMemenns < (z—Y)? > M pemuTh ero.

16. JlokaszaTh, 4TO B Cilydyae OTCYTCTBUS TU(G(GY3HOHHOTO CIaraeMoro pelieHHe ypaBHEHUS
®doxkkepa-Ilnanka

op(ztly.1) _ 5 A (@)p(z.t]y, )]

ot i 0z,

, p(z,7]y, 1) =3(z-y),

OyneT uMeTh BU/T
p(Z,t | y!T) = 8(2 - X(y!t)) ’

rae X(y,t) - perenue 0ObIKHOBEHHOTO TU(PepeHIINATIBLHOIO YpaBHEHHUS

dx(y,t
KD _ Ape(y .
dt
C HAYaJIbHBIM YCIIOBUEM
x(y, D)=y
17. ITycth naH OJHOMEPHBIN CTAlMOHAPHBIN citydaifnblil nporecc X,, t>0 co cnexrpanbHOil
t+1

nnotHocThIo € . HaiinuTe criekTpanbHyIo TIOTHOCTE Mporecca J.X Jds.
t



18. Ilycts W (t) sBisieTcs cTaHAAPTHBIM OJHOMEPHBIM BHUHEPOBCKHUM IpoleccoM. [loka3arTs,
YTO CJIEIYIONIUE MTPOLECCH BAHEPOBCKUE

0,t=0;
19.1. WO(t) =
twW (1/t), t > 0;

19.2. W@ (t) =ew(t/c), t=0, ¢>0;

19.3. WO (t) =W(f (t)), f(t) aBaseTcs rmamxoil MOHOTOHHO BO3pACTAIOMIEH (yHKIHEit
Onpenenute mapamerpsl nponeccos WO (t), i =1,2,3.
19. Ilyeres 1(2), Z >0 - cmyvaiiHblii MOMEHT BpEMEHH, B KOTOPBIA BUHEpOBCKHit mporiecc W (t)
BIICPBBIC [OCTUTACT 3HaueHWs z. Haltu 1uiotHOCTh pacmpenenenus t(z). Haiitu ee
xapaktepucTuueckyro GyHkimio. [Tokasars, 4To MaTeMaTHUECKOE OKUAaHUe T(Z) OECKOHEUHO.
20. Iycts W(S) - BuHepoBckuii mpouece, X, =€ W (e”'). Ilokasars, uto X, - CTalMOHAPHBIH

MapKOBCKuU# mpouecc. HailTu ero koBaprannoHHy0 (pyHKIIUIO ¥ CHEKTPATbHYIO IJIOTHOCTb.
21. OnpenenuTs napaMeTpsl CIIydaifHbIX MPOLECCOB

t t

21.1. If(t')W (tHdt', 21.2. jf(\N(t'))dt', rae W(t) - cranmapTHBI BUHEPOBCKHI IPOIIECC, a
) )

f(t) - 3amanHas raagkas GyHKIUs.

22. Boruncnute WHTETpasibl (MOMYYUTh PEKYppPEHTHBIE (OPMYIIBI) M ONPENEIUTh HMapaMeTphl
CIIy4alHBIX ITPOLIECCOB

t t t
22.1. j exp[W (t')]dW (t'), 22.2. j sin[W (t)]dW ('), 22.3. j cos[W (t)]dW (t') .
to to to
23. Jlokazatb, 4yTO [UIs1 TIOOBIX Heynpexaaomeid Gyakuuun G(t) u nemoro N>0 BRIOTHSAIOTCS

t t
coornomenns [ G(t)[dW (t)]*" = [G(t')dW (t))dt'=0.

to to
24. PaccmoTpuTe 3aMeHY BpeMEHHOI nepeMeHHoM t =t(S) /i1 MOHOTOHHOMU IaaKon QyHKIMK
t=t(s) B mpocreitmem CHAY dx(t) =a(t)dt+b(t)dW(t). Hamummre CHAY 11 BpeMEHHOTO
napameTrpa S M CTaHJapTHOTO BHHEPOBCKOrO TMpoliecca VV(S), MOCTPOCHHOTO U3 Tpolecca
W(t(s)).
25. Beruncnauth uHTETpaibl (TMOXYYUTh PEKYPPEHTHBIE (POPMYIBI) U ONPENEIUTh HMapaMeTphl
CIIy4alHBIX IIPOLIECCOB

t t
25.1. feprW(t')dt'J, 25.2. 'IreXpUW(t')dW(t')], rre W(t) - cranmapTHbIHA

f t

BUHEPOBCKHUH MPOLECC.
26. Pemuth croxactuueckue qudepeHIaabHble ypaBHEHU

26.1. dx(t) =a(t)dt +b, (t)dW,(t) + b, (t)dW,(t),

26.2. dx(t) = kx(t)dt +b,dW, (t) + b,dW,(t),

26.3. dx(t) = cx(t)dW, (t) + b,dW,(t).
3necs dW,(t) m dW,(t) - uHKpeMeHTHI ABYX HE3aBHCHUMBIX CTaHIAPTHBIX BHHEPOBCKUX
nporeccos, a(t), b(t) u b,(t) - 3aganHble BemiecTBeHHbIC (YHKIUH BpeMeHH, C U K -
BEILIECTBEHHBIC MOCTOSHHBIE. MICX0/Is M3 MOTyYeHHBIX PELICHUH BEIYMCIUTh BeMMUUHbBI < X(t) >
u < X(t)x(t") > mns mHecmydaiiHoro HadanbHOTO 3HaUeHHs X(0) .
27. Peuth croxactuueckue quddepeHIaabHble ypaBHEHUS

27.1. dx(t) =a(t)dt +b (t)dW (t) +b,(t)dN(t),

27.2. dx(t) = kx(t)dt +b,dW (t) + b,dN(t),



27.3. dx(t) = x(t)(b,dW (t) + b,dN(t) .
3nece dW(t) u dN(t) - MHKpEMEHTBI JIByX CTaHIAPTHBIX BHHEPOBCKOI'O M ITyaCCOHOBCKOI'O
npoueccos, a(t), by(t) u b,(t) - samanuvie BemecTsennbie Gynkuuu Bpemenu, ¢ b, n Kk -
BEI[CCTBEHHBIC TIOCTOSIHHBIC. ICXO/Is1 U3 TOTyYeHHBIX PEIICHUH BBIYUCIUTh BeTHInHBI < X(t) >
u < X(t)x(t") > mns HecimydaiiHoro HavanbHOTo 3HaUeHHUs X(0) .

28. Ilomyunts CJY, a u3 Hero - kuHeTH4yeckoe (YIpaBisioliee) ypaBHEHHUE, IS KyOuTa
(IBYXYpOBHEBOW KBAaHTOBOW YacCTHIIbI) B IIYMOBOM KJIACCHUYECKOM 3JEKTPOMArHUTHOM IIOJIE.
KyOuT B KJIaCCHUECKOM IIOJI€ OMHMCHIBACTCS CICAYIOIMIMMHU YPAaBHEHUSMHU JUISI MEIJICHHBIX
aMIUTUTY/ MaTPULBI IVIOTHOCTH O

d e ()5
dptZl |d10E( nt (=Po +Pu) ('jotlz __|d21E( 'n l(pll_pzz)'

dpzz d *
- N1 Y9Pu ) +) -
at =i(- leE ' Py + P10, E )R, at i(—p,d,E" +dyE ' P
PaccMoTpeTh MOIENMPOBaHUE — AMILTUTY/L E®  kmaccuueckoro mosis HAIPSHKEHHOCTH
E =E®e ™ + EOe™ koMIuIeKCHBIM BHHEPOBCKHUM IIPOIIECCOM OOIIEro BH/A.

29. Beiectu CIY st TenerpadHOro mpoiecca U U3 Hero MoJTy4uTh KHHETUYECKOE YpaBHEHHE.
Haittu pemenue ypaBHeHUH.

IIpumMepsl 3K3aMeHANIMOHHBIX OWJIETOB (33/1aHUM, TECTOB U JIp. MATEPHAJIOB, HCIIOIH3yEeMBIX
JUTs IpoBeieHusl T depeHITMPOBAHHOTO 3a4eTa):

1. Teopema Bunepa-XuHuuHa.
2. Jlokaszarh, 4TO B cilydae OTCYTCTBUs AU(D(PY3MOHHOTO CiraraeMoro pemeHue ypaBHEHUS
®doxkkepa-Ilnanka

op(z,t]y1) -y AA () p(z,t]y 1]
ot i oz.

, p(zitly,t)=d(z-Y),

OyZeT UMeTh BUJ
p(z,t]y,7) =8(z—x(y.1)),
rae X(y,t) - pemenne 0OBIKHOBEHHOTO TU(PepeHIINATHLHOTO YPaBHEHHUS

SUD _ Apy..4

C HAYaJIbHBIM YCIOBHEM
x(y, 9=y

3. Pemmth cToxactuueckoe nquddepeHmraib-Hoe ypaBHEHHE

dx(t) = cx(t)dW, (t) +b,dW, (t) .

3nece dW,(t) u dW,(t) - uHKpeMeHTBI ABYX HE3aBHCHMBIX CTaHIAPTHBIX BHHEPOBCKHX

nporeccoB, C u b, - BElIECTBEHHbIC MOCTOSIHHBbIC. VICXOMS M3 TONYYCHHBIX pPEIICHHI

BBIYUCIUTH BeTHMUUHBI < X(t) > u < X(t)X(t') > mist HecnyuaitHoro HayaneHoro 3HadeHus: X(0) .



4. Kputepuu ouleHUBaHUA

Orenka

basnsl

Kpurepuu

10

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TIyOOKHE
3HaHUS  y4eOHOM IporpaMMbl  JTUCLMILIMHBI,
IIPOSIBJISIONIEMY MHTEpPEC K JAHHOW IIPEIMETHOU
o0nacTd,  NPOJEMOHCTPUPOBABIIEMY  yYMEHHE
YBEPEHHO UM TBOPYECKM IPUMEHATH HX Ha
IIPDAKTUKE TPU PEIIEHUMM KOHKPETHBIX 3a/ad,
CBOOOJTHOE M MPABUIIBHOE 0OOCHOBAHUE MPHUHSATHIX
peLICHUI.

OTJINYHO

BeicTaBisiercs  CTyACHTY, IIOKa3aBIIEMY
BCECTOPOHHHE, CHCTEMATU3UPOBAHHBIE, TTyOOKHE
3HaHUS YYeOHOH MpOorpaMMbl JUCHUIUIMHBI |
YMEHHUE YBEPEHHO IPUMEHSATh UX HA MPAKTUKE MPU
pellIeHnH KOHKpPEeTHBIX 3a7ady, CBOOOAHOE U
MIPaBIJIbHOE 0OOCHOBAHUE MPUHSATHIX PEHICHHIHA.

BeIcTaBisiercss  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INIyOOKHE
3HaHUS YYeOHOH MpOorpaMMbl JUCHUIUIMHBL |
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIpU
pelIeHMM  KOHKPETHBIX  3a7a4, IPaBUIBHOE
000CHOBaHME NPUHATBIX PELICHUH, C HEKOTOPBIMU
HEJIOYETaMH.

BeicraBisiercss CTYIEHTy, €ClIM OH TBEPHO
3HaeT Marepuall, TpaMOTHO U IO CYIIECTBY
U3JIaraeT €ro, yMEeT IPHUMEHATH IOJIy4YCHHbIE
3HAHUA HA MPAKTHUKE, HO HEJOCTaTOYHO I'PAaMOTHO
00OCHOBBIBAET MOJIy4YEHHBIE PE3YIIbTATHI.

XOpOLIO

BricTaBnsiercsi CTyIneHTy, €Clii OH TBEPAO
3HAaeT MarTepuall, I'PaMOTHO M IO CYLIECTBY
W3J1araeT €ro, yMeeT MPUMEHSATHh IMOJTy4YCHHbBIC
3HaHUs Ha IPAKTUKE, HO JIOIYCKAET B OTBETE WJIH B
pELIEHNUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.

BricTraBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HACT Marcpuajl, IrpamMOTHO n 110
CymIeCTsy H3jlaract €ro, YyMeeT JMPUMCHATb
MOJIYYCHHBIC 3HAHWA Ha NPAKTHUKE, HO JOIYCKACT B
OTBCTC WJIM B PCIICHHU 3aJda4 JOCTATOYHO
0O0JIBIITIOE KOJIMYSCTBO HETOYHOCTEM.

YAOBJICTBOPUTCIBHO

BricTaBnsiercss  CTyAEHTY, IIOKa3aBLIEMY
(bparMeHTapHbIH, pa3pO3HEHHBIN XapakTep
3HAHUH, HEZ0CTaTOYHO IIpaBUJIbHBIE
bopMynupoBKH 0a30BBIX MOHATHH, HapyIICHUS
JIOTUYECKON TIOCIIEN0BAaTENBHOCTH B H3JI0KEHUU
IIPOrpaMMHOT0 MaTrepuana, HO TIpPH OTOM OH
OCBOWJI OCHOBHBIE pa3fieiibl yueOHOH MpOorpaMMel,
HeoOXoauMble /i JAajibHeiIiero oOydeHus, |
MOJKET IPUMEHATh TOJIYYEHHBIE 3HAHHUA 110
00pasily B CTaHJAPTHOUW CUTYAIUH.




3 BeicraBisiercss  CTyIEHTY,  IOKa3aBLIEMY
(dparMeHTapHBIH, pa3pO3HEHHBII Xapakrtep
3HAHUH, JIOITYCKAIOUIEMY OLINOKH B
dopMynrpoBKkax 0a30BBIX MOHATHH, HAPYIICHHS
JIOTHYECKOW TIOCIIEZIOBATEIbHOCTH B HU3JI0KECHUU
OpOrpaMMHOr0  Marepuana, cinabo  Biageer
OCHOBHBIMH ~pa3liellaMd  y4eOHOH MporpamMsl,
HEOOXOIMMBIMH JUIsl JalbHEHIIero o0y4eHust u C
TPYZAOM TpPHUMEHSET TOJIy4YEeHHBIC 3HAHUSA JaXKe B
CTaHJapPTHOU CHUTYaIIHH.

2 BeicTaBisiercs CTyIEeHTY, KOTOPBIA HE 3HAET
OoJiblIIe YacTH OCHOBHOI'O COJEpKaHMs yueOHOM
IporpaMMbl  TUCHMIUIMHBI, JONYCKaeT TrpyoOble
olMOKH B (OPMYIUPOBKAX OCHOBHBIX NMPUHIIMIIOB
U HE YMEET HCIIOJIb30BaTh ITOJIyYCHHBIC 3HAHUSA
IIPY PEIICHNUN TUIIOBBIX 3a/1a4.

HCYAOBJICTBOPUTECIILHO
1 BricTaBnsercs CTYACHTY, KOTOPbIM HE 3HACT

OCHOBHOTO COZEpXaHus Yy4eOHOM IMporpaMMbl
JCIUIUTMHBL, JIOIyCKaeT TpyoOeiinne OomuOKd B
dbopMyupoBKax 0a30BbIX MOHATHH JTUCITUTUIAHEI 1
BOOOIIE HE WMEET HABBIKOB PEIICHUS THIIOBBIX
NPAaKTUYECKHX 3a/1a4.

5. Meroauyeckue MaTepuabl, ONpeesilOlIHe NPOUEeIyPbl OLEeHUBAHUS 3HAHMIA,
YMEHUIi1, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH
JuddepeHurpoBaHHbId 3a4eT MPOBOAMUTCS IO HTOTaM TEKYIEH YCIEeBaeMOCTH U CladyH
3aJ]aHU, 3aJaHHBIX MOCE KAXKI0M JeKIMH. /(s monyyeHus 3auera CTyIeHT JOJKEH OTBETUTh
Ha JIBa KOHTPOJIbHBIX BOIIPOCA MO TEOPUHU U MPEACTABUTH PEIICHUE 3a/1ay, 33/1aBaEMbIX I10OCIIE
KaKI0U JeKuu (KOHTpoJibHOE 3a7aHue). Eciu Takoit MaTepuan y cTyJleHTa OTCYTCTBYET, TO Ha
3aueTe €My JaeTCsl TPETUW BOIMPOC, KOTOPBIA MpeACTaBiIseT cO0O 3ahauy M3 KOHTPOJIbHBIX
3aganuil. CIUCOK 3a/1a4 MOKET MEHSIThCS OT I'0Jia K TO/Y.

[Tpu pemeHun 3agady KOHTPOJIBHBIX 3aJaHUil oOydaromemycsi npenocrasisiercss 30 MUHYT Ha
HOJArOTOBKY JIBYX BOIPOCOB MO Teopuu. Omnpoc oOyyaromerocss He MPEBBIMIACT IBYX
aCTPOHOMMYECKHX 4acoB. Bo Bpems mpoBeleHHs 3aueTa 0OydaromMecs MOTYT I10JIb30BaThCs
CBOMMHU 3aIMCSIMHU JIEKLIUH.




