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Ilesin 0CcBOEHHS TN CHUATIHHEI

Ilens mpemoaBaHus Kypca - IaTh CTYJACHTAM HayqHOE MPEACTaBICHHE O CIYIaHHBIX
IpoIECCaX, a TalkKe 0 METOJaX WX MCC/IeIOBAHHA.

3azaud Kypca. B COOTBETCTBUM ¢ LENBIO CTYJEHTHI JOTUKHBI I03HAKOMHUTBCS ¢ OCHOBHBIMU
KIIACCAMH CIIYYaMHBIX TPOIECCOB, YCBOHTH METONBI HMCCIEJOBAHHS CIYd9aiHBIX IPOLCCCOB,
OCHOBAHHBIE Ha M3y4ECHHH KOHEUYHOMEPHBIX PacIpe/ielleHril POIIeCCOB, a Takke MO3HAKOMUThCA
C BO3MOXHOCTBIO IIOTPAEKTOPHOTO aHAIK3a CIIYIaiHBIX IIPOIIECCOB.

1. Mecto mucnmmunsl B crpykrype OIIOII BO

JlanHas JUCUMIUIAHA OTHOCHTCA K OOs3aTelbHBIM JMCHHIUIMHAM BapUaTHBHOM YacTH
OIIOII B cOOTBETCTBHH C YUeOHBIM I1JIAHOM HallpaBIICHUA.

Kypc GasupyeTcs Ha OOWMX Kypcax TEOPHH BEPOSTHOCTEH WU MaTeMaTH4eCcKOi
CTATHCTHKH, UCIIONB3yeT MeTopl Teopud (QyHKnuil. B cBOi0 odepenn, ABISCTCH OCHOBOM IJId
pafa JMCHWIUIAH, (HAmpuMep, CTOXaCTUYECKOro  aHaju3a W  CTOXaCTHHECKHX
nubpepeHIuaNbHEIX YPAaBHEHHH) KaK pa3sBHBAIOMMX METOMBI TCII, Tak ¥ UCHOIB3YIOITUX
3TH MeTOonBl IS pEIleHHs pealbHBIX NPUKIATHBIX 3anad (HampuMmep, 3aj1a+ aKTyapHOH u
(QUHAHCOBON MaTEMATHKH).

-

2. Kommerenumm ofyuaromerocsi, ¢opmupyempie B  pe3yapTaTe  OCBOCHHS
U CIATINHBI

BB pe3ynpTaTe OCBOSHHS AUCHHILIUHEL « Teopus CIly4aifHBIX POIECCOB) 00yJaromuncs
JIOJDKEH!:

3HaTh: Teopuio ciydaiHsx mponeccos (OIIK-1).

VYMeTh: NPUMEHATH MATEMATHYECKME METOIBl M HHCTPYMEHTAIBHEIC CPE/ICTBA JUIA
HCCIIeNOBaHus 0OBEKTOB HpPOGEeCCHOHAIBHOM JEATECIBHOCTH; CTPOUTh MaTeMaTHHECKHUC MOJCIIH
0GBEKTOB IIPO(ECCHOHATBHOMN JeATENBHOCTH; UCIIONB30BATh MATEMATHYECCKIE HHCTPYMCHTAILHEIC
cpezcTBa s 06paboTKY, aHATN3a H CHCTEMATH3ALMY HEPOPMAIIMY TI0 TEME HCCIIC/I0BAHHS (OIIK-
1, IIK-2).

Biazerb: METOIAMH CTOXACTHYECKOTO aHAIM3a M, KPOME TOTO, HAYIHThCS COACPHATCIHHO
pHTeppeTHpoBaTh Gpopmansable pesynbTarsl (OIIK-1, [1K-2).

PacumppoBKa KOMIETEHITHM:

OIIK-1 crnocoGHOCTRIO HCIIONB30BaTh 0a30BBIE 3HAHMS ECTECTBEHHBIX HAayK, MarTeMaTHKU U
HE(pOPMATHAKYA, OCHOBHEIC (aKTHl, KOHLCIIWH, MPHHIAILI TEOpHii, CBA3AHHBIX C IPHKIATHOM
MaTeMaTHKOH U HHYOPMATHKOH,

[TK-2 ¢riocoGHOCTBIO TOHAMATh, COBEPIICHCTBOBATh M IPUMEHATH COBPEMEHHBIH MaTeMaTHYeCKHUH
anmapar.
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3. CTpykTypa M coep:kaHue JMCHUINIMEBI «Teopus ¢Iy4aHHBIX HPOIECCOBY

O61mas TpyI0eMKOCTh AUCITUIUIMHBI COCTABIISAET 4 3a4eTHBIX equHUNEI, 144 yaca.

1/

Pasgen (Tema)
JAUCITUIIIIMHBI

Cewmectp

Henexs cemectpa

Bunst yaeOHoMH paGoTsl,
BKJIFOYAs
CaMOCTOSTENEHYIO
paboTy CTyIEHTOB U
TPYAOEMKOCTE (B
gacax)

JlabopaTopHbIe

Jlexnuu
[IpakTaeckue
padoTh

CPC

3aHATHA

IIPUMEHCHUCM NHTCPAKTABHBIX

O6BeM yaebHO# paboTHI, ©
MeTo/10B (B gacax / %)

(no

vy

IIPOMEXKYTOUYHOU aTrrecTalun

YcnesaemocTu (no Hedenam
cemecm-pam)

DOpMEBI TEKYIIETO KOHTPOJIS
cemecmpa) , hopMma

OCHOBHBIE IOHATHS TEOPHH
MepBl U TEOPHH
BEPOSTHOCTEH.
Onpenenenne ciy4anHoro
npornecca, KOHeUHOMEpPHEIE
pacnpeneneHus, IOCTPOCHUE
mpolecca ¢ 3aJaHHbIM
pacrpeieneHueM, Teopema
Komvoroposa.

1-2

3(50%)

[Tpumeps! cirygaiiHbIX
IPOIECCOB: BUHEPOBCKUN
IPOLECC, IyaCCOHOBCKUH
mponece u T.1.. O630p
OCHOBHBIX METOJIOB TEOPUH
CITyYaidHBIX IPOIECCOB U
BOKHEHINHNX KIIACCOB
CITYYaHHBIX IPOLIECCOB.

2(50%)

LS |

Onpenenexnue craroHap-
HBIX B Y3KOM CMBICIIE U
CTAIlOHAPHBIX B IIMPOKOM
CMBICIIE CITyYalHBIX
IIPOLIECCOB U CIy4YaWHBIX
NOCIEIOBATENBHOCTEH.
[TpumepsL.

4-5

1,5(50%)

Coxpansromiue Mepy npeoo-
pa3oEaHUs U KX CBOMCTBA.
Teopema Ilyankape o "Bo3B-
paTHOCTH". DProINYHOCTD U
nepeMernBatue.
Oproauueckas TeopeMa

bupkroda-Xuaunna

5-6

2,5(50%)

Peiituar-
KOHTpPOJIb |




Cas135 COXpaHSIOILETO MEPY
opeoOpa3zoBaHus U CTALHO-
HapHOH MOCIEI0BATEILHOC-
ti. I[oHATHE 3ProUIECKON
CTAIMOHAPHOMN ITOCIEIOBA-
TenbEOoCTH. POPMYITHPOBKH
IPTOJMIECKUX TEOPEM LA
CTaIIMOHAPHBIX B Y3KOM
CMEICITE TIOCJIEIOBATENBHOC-
TE! W IIPOLIECCOB.

2(50%)

OmnpeneneHus CIryIaiHbIX
IIPOIECCOB U IIOCIICI0BA-
TENBEHOCTEH, 00pa3yromux
MapTHHTaI, CyOMapTHHIal U
cymepmaptusarai. [Ipamepsl.
HamoMuHaHHE CBOKCTB
YCTIOBHBIX MAaTEMATHYCCKHUX
OKHIAHHH.

8-9

1,5(50%)

CsoiicTBa MApTHHIAIIOB U
IOJIyMapTHHTAIOB C JUCK-
peTHbIM BpeMmeHeM. [Ipumep
u3 Teopun urp. Paszimoxenue
Jy6a mist cyOMapTHHIAIOB.

1,5(50%)

MapTHHTaIb] ¢ HENPEPLIB-
HBLIM BpeMEHEM Ha IpuMepe
BHHEPOBCKOTO IIPOIlECCa.
[ToctpoeHue
CTOXACTHYECKOTO UHTErpaa
HOBHHEPOBCKOMY MIPOLIECCY
OT CIy4aiHbIX yHKIHA.

10-11

1,5(50%)

[ToHsITHE CTOXaCTHYECKUX
maddepeHInaNBHEIX ypa-
puenuii. Jluddysznonnse
IIPONECCHI, 33AaBAEMBIE CTO-
XaCTUYECKUMH YpaBHEHMS-
MHu. X CBA3B ¢ ypaBHCHHU A~
MH B YACTHBIX IIPOM3BOJHBIX

11

1,5(50%)

Peiitunr-
KOHTPOIb 2

10

OmnpeneneHus MapKOBCKIX
IIPOIECCOB, MAPKOBCKHX
IIOCIIEIOBATEIBHOCTEN 1
MapKOBCKUX nernei. Pasueie
(hOopMBI MAapKOBCKOTO

cpoiictra. IIpuMeph1

12-13

1,5(50%)




Moaenp HCIBITaHUM, CBSI-
3aHHBIX B Ileb Mapkosa.
[Tpwmephl U3 TEOPUH MACCO-
BOT'0 00CITyKMBaHUS U TEO-
11 |pum BeTBsAIMUXCS IponeccoB | 6 [13-14| 4 1 4 | 2,5(50%)
("ouepenp", "Oecniepeboii-
Hoe o0ecrieuenue", 3amada
"poxxneHus u rubenu” u
T.1.)

Onuopomusie nieny Mapko-
Ba, ypaBaeHNE KosMoroposa
- Usnmena. Oproguyeckas
TeopeMa.

12 6 |15-16| 4 | 2 4 | 3(50%)

Knaccudukanust cOCTOSTHUN
MAapKOBCKO# LIEITN 110 CBOM-
CTBaM MEPEXOIHBIX BEPOAT-
HOCTEH M TI0 aCUMIITOTHYEC-
KHM CBOMCTBAM MEPEXOIHBIX
13 |BepositHocteit. CymectBoBa-| 6 |17-18( 4 2 4 3(50%)
HHE [IPEJIeNIbHBIX M CTaIHO-
HAPHBIX paclpeeICHIH.
[IprMmepbl, HILTIOCTPAPYIO-
1Ie BBEJICHHBIEC IOHATHS U
HOJTY9CHHBIE Pe3YJILTAThL.

17 Hroro:144 3 | 18 54 |27 (50%) | Ix3.(36)

Peittunr-
KOHTPOIB 3

4. O0pa3zoBaTebHbIE TEXHOJIOTHH

4.1. AKTHBHBIE ¥ HHTEPAKTHBHbIE (POPMBI 00y IeHHUA

1. JlekuuoHHO-ceMUHApcKas — chcteMa  oOydeHMs — (TPaIUMIUMOHHBIC — JICKIMOHHBIE H
[IPaKTHYECKHE 3aHATUSA);

2.00yueHne B MalbIX Tpynnax (BHIIOTHEHHE IPaKTHYECKHX paboT B IPYNIax U3 JBYX WK
TPEX YENOEEK);

3.pUMEHEHHE MYJIBTHMEAYA TEXHONIOTHA (IpOBeleHME JEKUHOHHBIX M IPAKTHYECKHUX
3aHATHI ¢ [PUMEHEHHEM KOMIBIOTEDHBIX IIPE3eHTalid W JIEMOHCTPAIMOHHBIX POJIHKOB €
HOMOIIBIO IpoekTopa wix OBM);

4. TeXHONIOTHA Da3BHTHSA KPUTHYCCKOTO MBIIUICHHA (IPUBMBAHUE CTYJCHTaM HAaBBIKOB
KPHTHYECKOM OLIEHKHM MpeiaraeMbIX PelieHHI);

5. nHQOPMAIMOHHO-KOMMYHUKALHOHHBIE ~ TEXHOJNOTHH  (TIpUMeHEeHHe HHGOPMAIHOHHBIX
TEXHONOTHH Uil MOHHTOPHHIA TEKyIleil yCIeBaeMOCTH CTYACHTOB UM KOHTpPOIs 3Hammit). O6beM
yueGHOM paboTHl, ¢ IPUMEHEHNEM HHTEPAKTHBHBIX METOJ0B 27 4acoB — 50%.

4.2 CamocTosiTeIbHASI paboTa CTyI€HTOB

Ienbio caMocToATENbHONH paGoThl SABITOTCS (HOPMHMPOBAHWE JHMYHOCTH CTYJCHTA,
PA3BHTHE €TO CHOCOGHOCTH K CaMOOOYUCHHUIO U MOBBIIEHHIO CBOETO MPO(ECCHOHANIBHOTO YPOBHIL.

HachIme HocTh Kypea HOBBIME [UTS CTyJEHTa MaTepHalaMK IIPEAOIaraeT WHTCHCHBHYIO
CaMOCTOSATENBHYIO paboTy, 3h(EeKTHBHOMY XapakTepy KOTOpPOH CIOCOOCTBYIOT e€XCHENCIBHBIE
KOHCYJIbTAaNMK. CaMOCTOSTeNbHAsS paboTa BKIIOYACT JOMAIIHIO paboTy ¢ IeKIHOHHBIMH
MaTepHalaMH C TebI0 PACUIMPeHNs U YIIyONeHNs TEOPETUUECKUX 3HAHHH, BBIIOJIHEHHUE 3a/[aHIH
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U CaMOCTOATEIBHBIX HU3BICKAHHM, IPEeIyCMOTPEHHBIX KOHTPOJIBHBIMH pabOTaMH M KypPCOBBIM
IIPOEKTHPOBAHAEM. B OCHOBE CaMOCTOSTENBHON PaGOTHl JIEKUT H3ydYEHHWE PEKOMEHIOBAHHOM
OCHOBHOM ¥ JTOIIOJHUTENIBLHOMN JIHTEPATYpHI, & TAK)KE BBIIOJHEHHUE CAMOCTOATENBHBIX M3bICKAHUHA,
BKJIIOYEHHHIX B Y4eOHO-METOJUUECKHH MAKET 11O JUCIUIIIMHE.

CaMocTosTenpHas paboTa 3aKmouaeTcs B H3YYEHHM COJEP)KaHHMA TeM Kypca IO
KOHCIIEKTaM, y4eOHHKAM ¥ JOIOJHUTENbHON IUTepaType, MOArOTOBKE K IPAKTHYCCKUM 3aHATHAM,
K 3a4ery.

[Ipy OCBOGHWMH IVWCUMILIAHBL HCIONB3YIOTCS CNEAYIOHE COYETAHMA BUIOB y4eOHOU
paboTsl ¢ MeTofaMu W GOpMaMM AKTHBM3ALMM IO3HABATENBHOM IEATeILHOCTH MArdcTpoB JUIA
TOCTYIKEHHS 3aIUIAHAPOBAHHBIX PE3YIBTATOR 00yIeHHS H POPMHUPOBAHHS KOMIIETCHIHI:!

- CAMOCTOATENBHOE M3YUSHHE TEOPETHYECKOr0 MaTepraia UCIHUILUIAHEI ¢ HCTIOIb30BAHIEM
Internet-pecypcoB, HEMOPMAIMOHHEIX (a3, METOLMYECKHX Pa3spabOTOK, CHEHANIbHOH y4eOHOH 1
HAayYHOH MIATEpaTypsl;

- caMocTosTeTbHas paboTa CTyIEHTa, HaIpaBleHHAs Ha YIIyOJleHHe W 3aKpeIuieHue
3HAHUH, a4 Taloke pa3sBUTHE INPAKTHYECKHX YMEHMH 3aKkmodaeTcss B paboTe Marucrpos ¢
MAaTEepHAIIOM, TIONCK ¥ aHAIM3 JIUTEPATYPhI i SIEKTPOHHEIX MCTOUYHHKOB MH(OpMAHH 110 3aJaHHOH
npoGreMe, BBIIOJIHEHWM JOMAUIHMX | 33[@HHMH, IEPEBONC MATEPHAIOB M3 TCMATHYCCKHX
¥H(QOPMALMOHHEIX PECYPCOB € HMHOCTPAHHBIX S3bIKOB, H3YYCHHH TEM, BBIHECEHHBIX Ha
CaMOCTOATENBHYIO IPOPaboTKy, H3YYSHHN TEOPETUUECKOI0 MaTepraia K MPpaKTHYECKUM 3aHATHIM,
OJTOTOBKE K KOHTPOJIEHBIM MEPOIIPHATUAM U SK3aMEHY.

- TBopueckasd NpPOOIEMHO-OPUEHTHPOBAHHAS CAMOCTOATENbHAs paboTa HampapleHa Ha
pa3BUTHE MHTEIUIEKTYalbHEIX YMEHMH, KOMIUIEKCA YHHBEPCATHHBIX (OOMIEKYIBTYPHBIX) H
npodecCHOHANBHEIX KOMIIETEHIHH, OBHIIIEHNE TBOPYECKOTO MOTCHIHANIA CTYICHTOB 3aKI04aeTCs
B TOWMCKe, aHAIM3€, CTPYKTYPHPOBAHMM ¥ IpE3eHTaOuM HMHPoOpMaluy, aHanu3e HayIHBIX
IyGIEKANKil IO ONpeeeHHoM TeMe, aHaIn3e CTATHCTHYECKHX W (AKTHYEeCKHX MaTepuaioB IO
3a71aHHOMN TeMe, MCCIeNOBATeBCKOMH paboTe M yUaCTHU B HAYYHBIX CTYACHUYECKMX KOHQEPEeHIHAX I
CeMUHApax.

S.OIIeHO‘IHBIe CcpeacTBa VISl TEKYIIEro KOHTPOJIA ycnneBaeMoCTH, l'lpOMC)KyTO‘IHOfI
aTTeCcTAIIMM II0 HUTOraM OCBOCHUA JHCHHIIIAHBI H y‘leﬁHO-MeTOI(l/I‘{CCKOO obecneveHne
CAMOCTOATEILHOM paﬁon CTYACHTOB,

5.1. Oueno4HbIC CpeacTBa Il TEKYIEro KOHTPOJIA YCIIEBaeMOCTH

Texkymuii KOHTpONb 3HaHui, cormacHO «IlONOXKEHHIO © DEHTUHTOBOM —CHCTEME
KOMILTEKCHON OIEHKM 3HaHuMi cryzentoB B Bnl'V» (manee IlonoxeHnume) B pamkax H3yUCHHA
JACIATUIAHBL « T€OpHs CIIyJalHEIX TPOLECCOBY IPEANONIaraeT BHIOTHEHNE KOHTPOIBHBIX paboT.

KonTpobHas padoTa K pefiTHHr-KoHTpos0 Nel

Kontponpras padora Nel «Teopus cirydaifHBIX TIPOIECCOBY
Bapmuanr 1
1. IlycTs cirydyaifHBI MpoIlece 3a/1aH Ha BEPOATHOCTHOM IIPOCTPAHCTBE (Q,F ,P), e
Q= {— 1,1}, F — o -anre6pa seex noamuosxkects (2, P — Mepa, IpHNMCHIBAIONIAs
MHOYKECTBAM {— 1}, {1} oxunaxossie BepostHocTH 1/2 . TIyets ¢ € [0,1] U CIIy4JaiHBIH
po1ece é’t (a)) = t @ .Haiitn Bce peamn3aiyy (TpacKTOPHH) IIpoLecca.
2. llycte n~N (O,l), t € R. HaiiT Bce KOHEUHOMEPHBIE PacIIpeielIeHUs IIpoIecca
E =n+2t.



3. Omnucars o —anredpy MoaMHOXKecTB oTpeska [0,1], IOpoXIEeHHYIO MHOXECTBAMH

)
[0,=

|
;], [5 1]. U dyHxuun, B3MepuMBbIe OTHOCHTENBHO HEe.

KonTtpoanHas padora K peHTHHr-KOHTPOII0 Ne2

KonrponpHas padora Ne2 «Teopus cirydail HBIX TPOIIECCOBY
Bapuanr 1

1. Ilyers w® , 0<t<1, - yclOBHbI BEHEPOBCKH POIECE, T.€. W, = W, — W, , HaliTH ero
KOPPEISLHOHHYIO PyHKIHMIO. Uepes w, 0603HaYeH BHHEPOBCKMIL mporecc.

2.
ITpoBeputh, uTo eciu nponecc &,, €l < R - nponecc ¢ He3aBUCUMBIMH IPHPAIICHUIMH,

2
M |~f¢’ < 00, TO OH TAKXKe ABJIAETCS ¥ IMPOLECCOM ¢ HEKOPPEIMPOBAHHBIMH IIPHPAIICHASIMH.
3. Jlokxasath, ut0 Dw,, t>0 sBusercss GyHKIMeH, He yOBIBArOIIEH 1O £. W, — BHHEPOBCKHH

mpoIecc.
KonTpoannas pa6oTa K peliTHHI-KOHTPO.IIO Ne3

Konrtpospuas pabora Ne3 «Teopus cirydaiHbIX TPOIIECCOB)
BapuanT 1

1. Hapucopats rpad u yKa3aTh CylIeCTBEHHBIC I HECYLIECTBEHHBIE COCTOSHHS e Mapkosa

Yo i 00 1
% 0 x50
¢ MaTpuIeil BeposiTHOCTel iepexoyasaomuamar (% 0 0 0 A
0 0 0 % K
0 0 0 1 O

2. PaccMOTpeTh BOIIPOC O CTAIMOHAPHEIX, MPE/EITBHBIX, SPTOAUICCKHX PACIPEACICHHAX A
MapKOBCKOH IIEMH ¢ MATPHIIEH MEPEXOTHBIX BEPOSITHOCTEH

0,5 0 0,5 0
0 0 0 |
025 05 025 0
0 05 05 0

3. IIpoBepHTH, UTO BUHEPOBCKHUIA IPOLECC, BEIXOIANINIA U3 HY IS, SBIICTCA MAPTUHTAIOM.
Zananme na CPC

Ilpumeps! 3axaHUI.
1. KoppemsuuonHoii ¢pyHKIEeH BEUHEPOBCKOTO IIpoIecca SBICTCS
K, (t,5)= minlz, sl t,5>0;
K, 5)= minlt, s]-ts, t,s€ [0.1];
K, s)= e tseR?
2. TlycTs cy4aiiHeLi Ipoece 3a/iaH Ha BEPOATHOCTHOM IPOCTPAHCTBE (Q,F ,P ), e

Q= {— 1,1}, F — o -anre6pa Beex mogmuoxects (), P —Mepa, mpunmuckBarommas



MHOKECTBaM {— 1}, {1} onmmaxossie Beposroctn 1/2. Iycrs ¢ € [0,1] ¥ CITyJaiHbIH
nponecc &, (a)) = t .Haiitu Bce peanm3aiuu (TpacKTOPHH) IIpoliecca.

3. BuHepoBCKmit IpoIiece SBISETCS JIM FayCCOBCKUM IIPOLIECCOM, T.€. IIPOLIECCOM,
KOHEYHOMEPHBIE Pacipe/ieNieHust KOTOPOro HOPMAJIbHEI?

1 0 -~ LY w V3
4. Ilycte w, , 0<t<1, - yc/iOBHbI BHHEPOBCKUH IIPOLECC, T.C. w,° =W, —Iw,, HAWTH €TO
KoppeaIuonHyo ysknuio. Yepes w, 0603HaueH BUHEPOBCKHI MPOLIECC.

5. Jlarp ompeaeneHue BUHEPOBCKOrO MPOLecca.
6. Ilycte n~N (0,1), t € R. Haiitu Bce KOHEUHOMEpPHEIE paclpeeICHUs Iponecca

& =n+2t.

7. IlycTh caydaifHBI MPOLEce 3a/{aH Ha BEPOATHOCTHOM IIPOCTPAHCTBE (Q,F , P), e
Q= {1,2,3}, F — o -anre6pa Beex mogmuoxects (), P —wmepa, npumuckBaomas
MHOKECTBaM {2}, {1}, {3} onunaxosse BepostHoctH 1/3. Tlyets £ € [0,1] U CITyJaiHpIA
npomece &, (a)) = ¢ HaiiTi Bce TpexMepHEIE pacIpe/ieleHUs IIpouecca.

8. Ilycts n~U[0,1], te R. Haiitu Bce OJHOMEPHBIE PACIIPENCIICHUS IIPOLICCCA E=n+2
u DE&.

9. Ioxasate: & (D, U D,)=£7(D,) U™ (D,) s(Bsamue nonnozo npoobpasa coxparsiem

MeopemuKo-MHONCECMBEHHbLe Onepayul.)
10. Kax Ha3BIBarOTCS mMpoLeccH &(w) U &/ (w), ecrn oHY OTIpeNIeNIeHBI Ha OTHOM

BEPOSTHOCTHOM IIPOCTPAHCTBE (Q,F, P)n npu mobom teT BepHo, uT0 P{&(@)# £ (o)

+=0.
11. Onucars o — anre6py moaMHOXKeCTB oTpeska [0,1], TOpoXACHHY0 MHOXKECTBAMU

[0, %], [% J11. U pysxumy, B3MepuMBbie OTHOCHTENIBFHO HEe.

12. YTo HA3HIBAIOT KOHEYHOMEPHLIMU PACHPEOENeHUAMY CAYUAUHO020 npoyecca.
13. CopMynupoBaTh YCIOBHS CHMMETPHE H COTTIACOBAHHOCTH JITI KOHCIHOMEPHBIX
pacipeielie I CIIy4aliHOro mpomecca.
14. TIpoBepuTs, uTo ecim mpomecc &,, €T € R - IpoNece ¢ HE3aBUCHMBIMY IPUPAIICHUAMIL,
2
M \§t| < 00, TO OH TAKXKe ABJSETCS ¥ IPOIECCOM ¢ HEKOPPEIMPOBAHHBIMHA PUPAIICHUAMM.

15. Kax Ha3piBaercs nporecc &£,, €T < R, eciu ero KOHEUHOMEPHBIC pACIpe/ICICHHA HE
MEHSIOTCS TIPH CABHTE, T.€., €CIH t1,....tn € T, (ti#4)), B JUIA JEOOOTO NEHCTBUTEINBEHOTO h
TaKoro, ar0 ti+h,.. tytheT, Bepro F, , (X1 X)) = F 4y o on (¥1.--Xn).

16. ycts F, u F, - nBe o —anreOpbl MOJMHOXKECTB MPOCTPAHCTBA Q. IlpoBeputh ABIACTCA
i o —anrebpoli Kiace MHOXKeCTB F; N F,?

17. Byner mu Dw, , t >0 (ynxiueii, He yOpBafoIme o £, w, — BHHEPOBCKHUH IIPOIIECC.

18.Hapucosats rpad 1 yKa3aTh CyIIECTBEHHbIE U HECYIIECTBEHHEIC COCTOAHMS IICHH MapkoBa

i Yo 00 )
% 0 % 5 0
C MATpHIlEel BEpOATHOCTEH TIepexo/ia 3a OAMH 1ar % 0 0 0 X4
0 0 0 Y% 4
0 0 0 1 0
19. MoryT i Bce cOCTOSIHES 1eii MapKoBa ¢ KOHEYHBIM YHCIIOM COCTOSHHM OBITH

HECYIIeCTBEHHBIMU ?



20. BuHepOBCKHii mpoIecc, BRIXOASIIMI 13 HyIIs, SBIACTCS MAPTHHTANOM, CyOMapTHHIalIoM
WA CyTIepMapTHHTAIOM?

5.2. OuneHo4HbIe CPEACTBA /IS MPOMEKYTOYHOM aTTeCTAIIMH CTYACHTOB 10 HTOraM
0CBOEHHAS JTUCHUILIHHEI

Bonpocs! k 3x3aMeny no aucuunanne «Teopust cry9aifHbIX PONECCOB.

—_

IBa ompe/eneH s CIyYaifHbIX IIPOLECCOB, SKBHBAEHTHOCTD ONPE/IEICHHUI.

2. TIpumeps! (cnydaiiHoe OIIy:K/aHne, HPOIECC BOCCTAHOBICHHS, MOJECIID Kpamepa-
JIyHnGepra, BUHEPOBCKHUI U IIyaCCOHOBCKHET TPOIECCHY).

3. Bumeposckuii mporecc (Onpe/elienie, KOHGYHOMEPHBIE PACTIPEIEICHIAS, KOPPEIATHOHHAL
YHKITHA).

4. OcHOBHBIE KJIACCHI CIIy4YalHBIX: IIPOIECCOB.

5. CTalMOHAPHbIE B y3KOM CMBICIE CIIyHaifHEIE IIOCIeI0BATENBHOCTH (OLPEIEIeHHE,
PYMEPHL).

6. Coxpamsrommee Mepy oTobpaxenue. Teopema 0 BO3BPaTHOCTH.

7. Coxpansrolee Mepy 0ToOpaxkenue. IProAnYHOCTb U EPEMEINBAHUE.

8. DprojpuecKue TeOpeMbl [ COXPAHSIONTAX Mepy OTOOpaXeHMI 1 CIly YAl HBIX IIPOLIECCOB,
CTAIHOHAPHBIX B y3KOM CMBIC]IC.

9. VcIIOBHOE MATEMATHYECKOE OXKH/jaHue (OIpeeneHne, KOPPEKTHOCTh ONPEICIICHI,
IPUMEPEI).

10. CpoiicTBa YCIIOBHOTO MaTeMaTHIECKOTO OXUIaHHS.

11. TeopeMsI 0 MPEAETBHOM EPEXO/IE TI0J] 3HAKOM YCIOBHOTO MATEMATHYECKOTO OXUAAHML.

12. MapTHHI a6l ¥ ITOJyMapTHHTATE! ¢ JUCKPETHBIM BPEMCHEM (ompeeneHus, IPAMEPET).

13. Pasnoxxenue [ly6a s CyOMapTHHI OB,

14, CToXaCTHUECKTI MHTErPall 0 BEHEPOBCKOMY IIPOIIECCY OT MPOCTOl GYHKIUH, €10
CBOYICTBA. |

15. CroxacTHuecKuif HETErpall o BUHEPOBCKOMY IIPOLECCY OT (PyHKIWH, HHTETPAPYCMBIX C
KBaIpAaTOM U HEIIPEPHIBHEIX 110 .

16. Tloasatre croxacTa4eckoro Ju(depeHInaIbHOr0 YpaBHCHUA.

17. Onpenenenye MapKOBCKOro Iponecca. Pasubie popMBI MapKOBCKOTO CBOHCTBA.

18. MapkoBcKas LIeTIb ¢ KOHEYHBIM YHCIIOM cocTogHul. Mojellb UCIIBLITAH!M, CBSI3aHHbIX B
nerns MapKkoBa B IpUMED U3 TEOPUH UTD.

19. 3aj[auu U3 TEOPUU MACCOBOTO OOCIY)KUBAHUS U TEOPHH BETBAMIMUXCS IPONCCCOB.

20. OneoposHas nenb Mapkosa. Ypasrenue KonmMoroposa-enmena.

21. TIpuMep 3proudeckoit MapkoBCKoi renn. GopMyIHpOBKa TEOPEMbI 00 3proIMIHOCTH 1
CYLIECTBOBAHHH CTAIIMOHAPHOTO PACIPENCICHNS.

22. Kiraccuuxarms COCTOSHHI 0JHOPOIHO# nenu MapkoBa o CHETHBIM MHOXKECTBOM
COCTOSHMI 110 ApH(METHHIECKHM CBOKCTBAM IEPEXOTHBIX BEPOSATHOCTEH.

23. Kiaccuduxamus cocTosHu 0HOpOIHOH nern MapkoBa co CHETHBIM MHOXKECTBOM
COCTOSHMIM, TI0 ACHMITTOTHYECKHM CBOHCTBAM IEPEXOJIHBIX BEPOSTHOCTEH.

24. TIpuMep TpOCTOTO CIIy4aifHOTO OIry KA, RITFOCTPHPYIONIMH BBCICHHBIC IOHATHS

KnaccH(HUKAIUY COCTOSHUN U MPEJIENBHOTO TOBEACHNS IIEPEXOIHBIX BEPOSITHOCTEH.

B xoHIie ceEMECTpa CTYAEHTHI COAI0T 3K3aMCEH 10 OACHHUILIAHE ((TCOpI/I}I cnyqaﬁHHx
IIPOIECCOBY. OK3aMeH CIaeTCs YCTHO, IO 6I/IJICT3,M, B KOTOPBIX NPEICTABIICHBI BOIIPOC N3 TICPCHHSL
<<BOHpOCB][ IJId DK3aMeHa» U 3aaada. !

ot CpeACTBa B LIEJIIOM ITO3BOJIAIOT OIICHUTH CTEIIEHb YCBOCHHS TCOPETHHUECKHX 3HAHUH;
HpI/I06][)eT(3HHBIe CTyACHTAMM NPaKTHYECKHC YMCHHA, a TaKXKEC npo@eccnonanbﬁme KOMIICTCHITUN
CTYACHTOR.



WD —

6. Yuebono-meToauueckoe u undopManuonHoe odecnevyenne JUCIUNIAHB]

6.1. OcHoBHas JuTeparypa (U3 orna 6ubmmoreku Bal'y)

Teopus BepOSATHOCTEMN, MATEMATHUECKask CTATUCTHKA U CITyYaifHBIC IIPOLIECCH [OnexTpoHHBIH
pecypc]: yuebnoe nocobue/ Maranbimkuit M.A., Xankesu4 I'. A.— OIeKTpOH. TEKCTOBbIE
naHdbie.— MuHck: Beimmifmas mkona, 2012, PexuM gocTyma:
http://www.iprbookshop.ru/20289.— SbC «IPRbooks»

ieMeHTApHEIH Kypc TeoprH BeposTHOCTe!. CTOXacTHUECKUE MPOLECCH M (hUHAHCOBAS
marematuka [Dnexrponssiit pecype] / KJL Wkyn, @. AurCaxmma. - M.: BUHOM, 2014 Pexum
moctyma: http://www.studentlibrary.ru/book/ISBN9785996313174.html

Marematuka: Vae6roe nocobue / Jlanunos I0. M., Hukonosa H. B., Hypuesa C. H., Ilox pen.
WKyp6enxo JI. H., Huxonosoii I'. A. - M.: HAL] THO®PA-M, 2014. Pexxum pocTyna:
http://www.studentlibrary.ru/book/ISBN9785922109796.html

6.2. NonoanuTenbHas auTepatypa (13 dponga 6ubnuorexu Bal'y)

. BeposTHOCTS ¥ cTaTHCTHKA B IIpEMepax | 3aja4ax. T. 2: MapkoBCKHE [ETH Kak OTIpaBHasl

TOYKA TEOPHH CIIYYalHBIX IIPOTIECCOB H X IPUIIOKEHUS. [DIeKTPOHHBIH pecype] / KensGepr
M.5L, Cyxos ¥O.M. - M.: MLIHMO, 2010. Pexxum goctyma:
http://www.studentlibrary.ru/book/ISBN9785940575573.html

BepostHocTh: B 2-x ki Kn. 2. [Dnexrponnsii pecype] / upses AH. - 4-¢ u3A., mepepaboT. U JOIL.
- M.: MLIHMO, 2007. Pexxum jroctyma:
http://www.studentlibrary.ru/book/ISBN9785940571063.html

Teopus ciryuaifHBIX IPOLIECCOB B NPUMEPax U 3a1ajdax [DnekTponnsiii pecypc]/ Mumnep 5.M.,
TMarkos A.P.— DiekTpoH. TekcTokie nanHble.— M.: ®U3MATIINT, 2007. Pexum focTyna:
http://www.studentlibrary.ru/book/ISBN9785922102063.html

Teopus cITydalHBIX TIPOLIECCOB TS IKOHOMUCTOB [ DIEKTPOHHBIN pecype] / Cokonos I'.A. - M.:
OU3SMATIINT, 2010. Pexxum mocrymna:
hitp://www.studentlibrary.ru/book/ISBN9785922111003.html

6.3. IIporpaMmMso0€e U KOMMYHHKAIHOHHOE obececHue

. Mathcad

. MAPLE
.MATLAB

. STATISTIKA

7. MaTrepuaabHO-TEXHHIECKOE ol0ecreueHye TUCIHIIIMHBI

Jlexmmonnas aymuropus (318-3): 75 mOCamouYHBIX MECT, MYJbTUMEIUHHBIN IIPOEKTOpP C
aBTOMATHUYECKUM SKPAHOM.

BJICKTPOHHBIG y‘-Ie6HBIe Marepualibl Ha KOMIIaKT-THCKaX.
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PaGo4gas mporpaMMa QUCIUILIAHEL COCTABNeHa B cOOTBETCTBHM ¢ Tpebosanuamu OI'OC BO

o Hanpasienno _ 01.03.02 «[Tpukiagaas MaTeMaruka ¥ HHQOpMATHKAY

PaGotyro mporpamMMy coctapus K.¢.-M.H. 1otent kapenpsr GAull

U g A2, Bynanknaa JLA.
f (®HO, moarch)
Pernenzent 3A0 HMupecTuiimonaas dnfn:n\rlaJ "[Ipok-HMHBecT", MUPEKTOP 110 MADKETHHI'Y,
(upencraBuTeNb paboTOXATE;: — , MECTO PabOTHI, OIDKHOCTH)
K.G.-M..H. WA/ Kpucpko O.B.

[

(P®HO, noamnucs)

IIporpamMma paccMOTpeHa i o100peHa Ha 3aceqanuy kadenpsl _ OAull
ITporokon No ?A ot 764 /Y roma g
3aseyrommii Kadeapoit, mpod.

7

PaGouas nporpamMma paccMOTpeHa K 0100peHa Ha 3acelaHuy yueOHO-METOIUIECKON KOMUCCHU

nanpasnesns  01.03.02 «[Ipuxia/iHas MaTeMaTika i MHGOpMATHKAY»

il
7 7/ JlasbLioB ALA.

I[Tporoxon Ne f/(} or /7. /4 Tona e

IIpencenarens KOMACCHH, Ipod. =

Apakensa C.M.

(@VIO, nommiacs) <
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JINCT NEPEYTBEPKIEHUS
PABOYEI IIPOT'PAMMBI TACIALLIMHEL (MOJYJIS)

PaGouas nporpamMma ofobpera na _/ %- £G

yUeOHBIH o

IIpotokon 3aceqanns kagenper No -/ or 2308 /¢ rona

3aBemyromuii kKadenpoit

o

Pabouas nporpamma ogo06peHa Ha
IIporoxon 3acenanus xadepsr No

3asenyromuii kadenpoi

ve

yueOHBI! TOa

Pabouas mporpamma ogo0peHa Ha
IIpotokon 3acenanus kadenpst Ne

3aBemyromuii kKadenpoit

oT roma
y4eOHBIA IO
oT rozia
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