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AHHOTauus padoyeil MPOrpaMmMspl 1M CHUIIINHBI

JlucuuIiMEa  MOOeIUPOB8arUe CAVYAUHbIX GEIUYUH U HNPOYECCO8
Bxomut B uactb  OIIOIL, dopmupyemyro ydacTHUKaMH OOpa30BaTEIbHBIX
OTHOIIIEHUH 1o HanpaBiaeHuto nmoarotoBku 01.03.02-IIpuxnaduas mamemamuxa u
uHgopmamuxa.

JlucuumuivHa peanu3yercs Ha (pakynbTeTe MamemMamuky U KOMIbIOMEPHbIX
HayK Kagheopoii NPuKkiaoHou Mamemamuxy .

Conepxkanue AMCHUILUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C
U3ydyeHHeM U  OCBOGHHEM  CJEYIOIIEr0o MaTepuana: CTaHJapTHblE W
HECTaHIAPTHBIE METOABI MOJICIUPOBAHUS OCHOBHBIX JHMCKPETHBIX  CIy4ailHBIX
BEJIMYMH, CTAaHJAPTHBIA METOJ MOJECIMPOBAHUS HEMPEPBHIBHOW CiydaliHON
BEJIMYMHBI, MOJCIIMPOBAHHE  HEKOTOPBIX  CHEIHAIBHBIX  pacHpeesICHHI,
MOJICJIMPOBAHUE CITyYaiHBIX BEKTOPOB. MOJICIHPOBAHUE JUCKPETHBIX CIyYaifHBIX
NPOIIECCOB,  MOJCIMPOBAHWE  HEMPEPBIBHBIX  CIy4allHBIX  TPOIIECCOB,
MO/ICIMPOBAHUE HEMPEPHIBHBIX M HEKOTOPHIX KOHKPETHBIX CIYYaiHBIX MPOIIECCOB.

JuciuninHa HaleleHa Ha (OPMUPOBAHHME CIEAYIOMIMX KOMIIETEHIIHMMA
BBITTYCKHUKA: 0obuenpogeccuonanrvuvix — OIIK -3, npogeccuonanvroix - 11K-4,

[IpenomaBaHue AUCHUIUIMHBI IPEIyCMaTPHBACT IPOBEACHUE CIICTYIOIINUX
BUJIOB YYECOHBIX 3aHATHH. JeKyuu, 1a00pamopHvle 3aHAmus, CamoCmosImenbHas
paboma.

PaGouass mporpamMmmMa  JUCHMIUIMHBI — TNPEAYyCMATPUBAET  IPOBEICHUE
CIIEIYIOIIMX BHUJOB KOHTPOJIA YCIEBAEMOCTH; 3auyuma 1aOOpamopHulx pabom,
KOJIIOK8UYM , TIPOMEXYTOUYHBIN KOHTPOJIb B popMe 3auema.

O0beM MUCHUIUIMHBI 3 3a4€THBIX €IUHHI], B TOM YHUCJIEC B aKaJICeMHUYECKUX
yacax 1o BUJaM y4eOHbIX 3aHSITHH.

Cemec | YueOHble 3aHATHS dopma

TP B TOM YHUCIIE HPOMEKYTOYHOU
KonTtaktHas pabota 00y4Jaronumxcs ¢ mpenojaBaTeseM CPC, | aTTecTaliMu: 3a4er,
Beer | u3 Hux B ToM | Auddepenuuposan
0 Jlexnt | JTaGopatopn | IIpaktuue | KCP | koHCydbTa | UMcle | HbIi 3a4er,

17031 bIC 3aHATHA | CKHUE 810} JK3aM | OK3aMEH.
3aHSTHS eH
1 108 | 14 16 /8 3a4er
Hroro | 108 | 14 16 78




1. Ileau ocBOeHUA TUCHMUIIIUHBI.

L[eJIHMI/I OCBOCHUA AWCHUIIIIMHBI ((ManﬂMPOG(lHue C]Zy"lalzl-lblx 6EJIUHYUH U
npoyeccoe» ABJIAKOTCA:
-OBJIAICHUC OCHOBHLIMH IIOHATHUAMHU W CBCACHUAMH MCTOAOB MOACIIMPOBAHUA
CJZ_)i’-ldlZHle 6elU4YUH U npoyeccos. Modeﬂupoeaﬂue 0uc;<pemezx U HenpepbvleHblX
CJ'IY‘-I&fIHLIX BCJIIMYMH, HCKOTOPBIX CIICHHAJIBHBIX pacnpeneneHI/Iﬁ, CJIY‘IEIIZHBIX
BCKTOPOB;, MOACIUPOBAHNC TUCKPCTHLIX W HCIIPCPBIBHBIX CHY‘I&I?IHI)IX IIpOLCCCOB,
OOCHKa HX CpCIHHUX 3Ha‘{eHI/Iﬁ, MOACIIMPOBAHHUC MHOI'OMCPHBIX CﬂyqaﬁHLIX
IMpOHCCCOB U HCKOTOPBIX KOHKPCTHBIX CﬂyqaﬁHLIX IMpoLcCCoB, I'IOJ'IGI\;I;

-TBOPYECKOE OBJIAICHUE MPOrPAMMHBIM MaTEpUAIIOM, METOJAMHA MOJECIUPOBAHUS
CIIyYalHBIX CHCTEM JUIsI HMX JAJIbHEHIIErO0 HCIIOJIb30BaHUA B HMHUTALMOHHOM
MOJEIUPOBAHUY IIPU PENIEHNN KOHKPETHBIX NPUKIIAIHBIX 3a]a4, MATEMATHYECKUM
anmapaTtoM OOOCHOBaHHS METOJOB MOJIETUPOBAHUS CIIyYailHbIX BEJIUYHH H
IIPOLIECCOB.

2.Mecro nucuumiannbl B crpykrype OIIOII marucrparypsl,

JIUCIUTIITNH MoOenuposanue CIy4atiHblX eIUYUH U NPOYecco8 BXOJUT B YaCTh
oOpa3oBaTenbHON MporpamMmbl, GOPMHUPYEMYIO YYaCTHHUKAMU OOpa30oBaTEIbHBIX
OTHOLIEHUH, no Hamnpasienuto 01.04.02 «npukraonas mamemamuxa u
ungopmamukay, NpodUIb MOATOTOBKH - MamemamuiecKkoe MoOeiuposanue u
BbIYUCIUMENbHASL MameMamuKa. 3HAHUS TI0 JaHHOW TUCHUIIMHE MarucTpaHTaM
HEOOXOJMMBI TMPU PEIICHWH Pa3IMYHBIX 3a7ad MPUKIAAHOW MaTEeMaTHKH,
€CTECTBO3HAHUSA, B KOTOPBIX HCCIEIYIOTCS CIydaiHbIE€ CHUCTEMBI, 3aJaud HX
aNMpPOKCUMAIIMN 110 CTAaTUCTHYECKUM JaHHBIM. Psm BOMpocoB moodenuposarus
CYYAUHbIX 8ETUYUH U NPOYECCO8 ABISIETCSI OCHOBOM MPHU U3YYEHUH TAKHX KYpPCOB,
KaK cmamucmudeckas Qusuxa, mepmMoOUHAMUKA, Memoobl CMamucmuyeckKo2o
mooenuposanus, memoo Monme-Kapno u ezo npunoscenus, mooenuposanue
cucmem Macco8o20 0OCIAYHCUBAHUA.

N3yyeHne AUCHUILUIUHBI MOOCIUPOBAHUE CYVUAUHBIX GEIUYUH U NPOYECCO8
MpeanojaraeT  Xopoluee 3HaHWE  YHHUBEPCUTETCKUX  KypCOB meopuu
8epoAmMHOCmell, MamemMamuieckot CmamucmuKky, meopuu CI1y4aiHblx npoyeccos,
Memo008 BbIMUCIEHUL, TUHEUHOU dleeOpbl U AHAIU3A.

3. KomnereHuuu oOydawiunerocsi, (popMmmupyembie B pe3yJbTaTe OCBOCHUS
AUCHMILUIUHBI (epeYeHb IIAHNPYEMbIX Pe3yJIbTAaTOB 00y4YeHHUs) .

Kon u nHanmenoBanue | Kog m naumenoBanue | [lnmanupyemsbie [Ipouenypa
KOMIIETCHIIUH 13 WHJIAKaTopa pe3yNnbTaThl 00y4YeHUS OCBOCHHUS
dIrocC BO IOCTHIKEHHUS

KOMIICTCHITHH.




OIIK-3. Cnocoben
pa3pabarbIBaTh
MaTeMaTHYECKUE
MO/ICJIA ¥ IPOBOIUTH
UX aHaJIU3 TIpU
pelleHnH 33724 B
obnactu
npohecCHOHATBLHOM
JEeSITeIIbHOCTH

OIIK-3.1.3Haer
HpI/IHHI/IHBI
IIOCTPOCHHMSI
MATCMATHYCCKUX
MOJICIIEH ISl PEIICHHUS
3a1a4 B 00JacTH
npodeCCHOHATBHON
JEATEILHOCTH

3HaeT: MPUHIIUITBI
MOCTPOEHUS
MaTeMaTHYECKHUX
MOZEJIEH ISl pEeLECHUs
3a7a4 B o0yacTu
MOJICIIMPOBAHUS
CITy4alHBIX BEJIMYUH U
MPOIIECCOB.

YMeeT: npuMeHsTh
OCHOBHBI€ MTPUHIIUIIBI
MOCTPOEHUS
MaTeMaTU4CCKHUX
MOJIEJIEH CIy4YaitHbIX
CUCTEM I pelIeHUs
3a/1a4 B Pa3IuIHBIX
00acTax
€CTECTBO3HAHUS.
Brnaneer: HaBRIKaMu U
cpencTBamMu
MOCTPOEHUS
MaTeMaTHYECKHUX
MoJieJIel CIy4alHbIX
CUCTEM I pelIeHUs
3a/1a4d B Pa3IuIHBIX
00acTax
€CTECTBO3HAHU,
MIPUKJIATHON
MaTeMaTUKU

YcTHbIit onpoc,
OUCHMEHHBIN
OIpoc;

OIIK-3.2.Ymeet
HpI/IMCHflTB nu
MOJTU(PHUIIUPOBATH
MATEMATHUYCCKUEC
MOJICIIN JIJISl PEIICHUS
3ajad B o0yacTu
npodeccuoHaNbHOM
JIeITEIIbHOCTH

3Haer:
MOAU(PUIIMPOBAHHbBIE
MaTeMaTHU4eCcKue
MOJICTI JIJISl PEIICHUS
3a/1a4 B 00J1acTH
npodecCuoHaNTbHON
NESITENIbHOCTH.

YMeT: IPUMEHATH U
MOAU(pUIIMPOBATH
MaTeMaTHUYeCcKue
MOJICTTH JIJISl PEIICHUS
3a/1a4 B 00J1acTU
npodecCuoHATBHON
JESTEIbHOCTH.
Bnaneer:
MOAU(PHUIMPOBAHHBIMU
MaTeMaTHICeCKHUMH
MOJICTISIMU JIJISl PELICHHUS
3a7a4 B o0sacTu
npodeccroHanbHOM
JESATSIILHOCTH.

IInceMeHHBIN
onpoc

OIIK-3.3. Umeer
MPAKTUYECKUIN OTBIT

3HaeT: OCHOBEI
MaTeMaTHYECKOU

YcTHBIN ompoc,
HACHMEHHEIN




COCTaBJIEHUS
MATCMATHYCCKUX
MOJICIIEH ISl PEIICHHS
3a1a4 B 00JacTH
npodeCCHOHATBHON
JEATEILHOCTH

TEOPHH JIJISt
COCTaBJICHHMS
MaTeMaTHYECKHUX
MOZEJIEH ISl pEeLECHUs
3a7a4 B o0yacTu
npodeccrnoHabHOM
JIEeITEILHOCTH.

YMeeT: ucrnoiab30BaTh
HEOOXOIMMBIE CBEACHMUS
MaTeMaTH4YeCKOI
TEOPHH ISt
COCTaBJICHMS
MaTeMaTHYECKHUX
MOZEJIEH ISl pEeLLCHUs
3a7a4 B o0yacTu
pohecCUOHATLHOM
IEeITEIbHOCTH.
Brnangeer: MmeToauKomi
COCTaBJICHHS
MaTeMaTHYECKHUX
MOJIEJIEH JUIsl pEILECHUs
3a7a4 B o0yacTu
pohecCUOHATLHOM
IEeITEIbHOCTH.

OIpoC;

I1K-4. Criocoben
pa3pabaTeiBaTh U
aHATU3UPOBATH
KOHIIENTYaIbHBIE U
TEOPETUYECKHE
MOJICJTH PeIIaeMbIX
3a/1a4 MPOEKTHOU U
MIPOU3BOJICTBEHHO-
TEXHOJOTHYECKOMH
JIeITEIIbHOCTH.

[1K-4.1. 3naer
OCHOBHBIE METOTBI
POEKTUPOBAHUS U
MIPOM3BOJICTBA
IPOrPaMMHOTO
MPOAYKTA, IPUHITUITHI
MOCTPOCHMS,
CTPYKTYPBI H TPUEMBI
paboThI ¢
WHCTPYMEHTAIbHBIMU
CpeACTBaMH,
NOJIEP>KUBAIOLITUIMH
CO3JIaHue
MPOrPaMMHBIX
MPOJYKTOB U
MPOTPaMMHBIX
KOMILJIEKCOB, UX
COIIPOBOXKJICHHUS,
AJIMAHUCTPUPOBAHUS
U pa3BUTHS
(aBOJTIOTIHIN).

3HaeT: OCHOBHEIC
METOObI
MPOEKTUPOBAHUSA U
MIPOU3BOJICTBA
IPOrPaMMHOTO
MPOAYKTA, MPUHIUIBI
MOCTPOCHUS
IIPOTrpaMMHBIX
MPOAYKTOB U
POrPaMMHBIX
KOMIIJICKCOB.

YMeeT: OCyILIeCTBIATh
IMPOCKTUPOBAHUEC U
TIPOU3BOJICTBO
IIPOTrpaMMHBIX
MPOJYKTOB U
IIPOTrpaMMHBIX
KOMILJIEKCOB, UX
COTIPOBOXICHHE,
aIMUHHUCTPUPOBAHUE U
pa3BHTHE.

Bnaneer: HaBbIKaMU U
METOAMKON, yMEHHEM
MPOCKTUPOBAHUS U
MPOU3BOJICTBA

YcTHBIN ompoc,
MMHCbMEHHBIN
OIpOC, 3alUTa
1a00paTOPHBIX
pa0or.




IIPOrPaMMHOTO
MPOJYKTA, MPUHLIUIIBI

MIOCTPOCHUS
MPOTPaMMHBIX
MPOAYKTOB U
MPOTPaMMHBIX
KOMIIJICKCOB.
[1IK-4.2. Ymeer 3HaeT: METOEI YcrHblit onpoc,
HCIO0JIb30BaTh MPOEKTUPOBAHUS U MMUCbMEHHBII
METOJIBI MIPOU3BOACTBA OIpoc;
MIPOCKTUPOBAHUS U MIPOTPaMMHOI0
MPOU3BOJCTBA MPOAYKTa, MPUHIUIIBI
MIPOTrPaMMHOT0 MOCTPOEHUSI, CTPYKTYPhI
MPOJYKTA, IPUHILIMIIBEI | ¥ IIPUEMBI pabOThI C
MOCTPOCHUS, WHCTPYMEHTAJIbHBIMU
CTPYKTYpPHBI U IPUEMBI | CPEICTBAMU,
paboThI € HOJIIEP/KUBAIOLIUMU
MHCTPYMEHTAJIbHBIMU | CO3JaHuE
Cpe/ICTBaMH, IPOTrPaMMHOTO
MOJIEPKUBAIOIITAMU MPOJIYKTA.
CO3JaHKe
MPOrPAMMHOI0 VYMeeT: ucrnonn30BaTh
MPOJIYKTA. METOJIbI
MIPOEKTUPOBAHUS U
MIPOU3BOJICTBA
POrpaMMHOTO
MPOYKTa, TPUHITUTIBI
MOCTPOEHUS, CTPYKTYPBI
1 IpUEMBI pabOTHI €
MHCTPYMEHTAJIbHBIMU
CpelcTBamMu MpH
pELIeHUH 3314
CTaTUCTHYECKOTO
MOJIEJIUPOBAHUS
MeronoM MonTte-Kapio.
Brnaneer: meTomamu
MPOEKTUPOBAHUS U
MIPOU3BOJICTBA
MPOTPaMMHOI0
MPOIYKTa MPHU PEIICHUN
3aJ]a4 CTaTUCTHYCCKOTO
MOJICITUPOBAHUSI
MeroaoM MonTe-Kapio
I1K-4.3. NmeeT 3HaeT: METOIEI YcTHbIi onpoc,
MPaKTUYECKUH OTBIT HCITOJIb30BAHHUS MMUCbMEHHBII
MIPUMEHEHUS MPaKTHYECKOTO OIbITa OTIpOC;
YKa3aHHBIX BbIIIE MIPUMEHEHUS
METOH0B U MIPUHITATIOB
TEXHOJIOTHIA. MPOEKTUPOBAHUS U

TIPOU3BOJICTBA




MIPOrPaMMHOI0
MPOJYyKTA.

YMeer: ucroab30BaTh
MPAKTUYECKUI OIBIT
IPOCKTUPOBAHUS U
IIPOU3BOJICTBA
IPOrpaMMHOTO
MIPOJYKTa IPU PELICHUH
3a/1a4 pa3Iu4HbIMU
MO (UKAITISIMH
Meroga Moure-Kapo.
Biageer: Mmeronamu u
cpencTBaMu
HCII0JIb30BAHUS
PaKTUYECKOIrO OIbITa
IPOEKTUPOBAHUA U
MIPOU3BOJCTBA
IPOrpPaMMHOTO
IPOAYKTA IIPU peLIeHUN
3a/1a4 pa3Iu4HbIMU
MO (PHUKAIHSIMA
metona Monte-Kapiio.




4. O0beM, CTPYKTYpa M cOJep:KaHue TUCHUILIHHBI.

4.1 006beM TUCHUIUIMHBI COCTABIAET 3 3a4E€THRIX eaUHHUIBL, 108 akageMUYeCcKuX

4aCoB.

4.2 CTpyKTypa JUCIHILTAHBIL.

Buael yueOHoii padoTsl, BKIOYas
CaMOCTOSITEJbHYIO padoTy CTYAeHTOB (B
4acax)
= DopMBbI TEKYLIET0
= = = g . KOHTPOJIst
Pa3nenbl ¥ TeMbI g § é a 5 CIeBACMOCTH H
No JUCIHILTAHBI = g g E = E 3 : gl Y .
&) = T s = E = | NPOMEXYTOYHOH
n/n 1o MOAYJISIM g = = = " =
) ; = =T =5 2 aTTecTallum
= = & S » 2e 5~
= g =2
= = =
Q
Monyns 1. MoenmmpoBaHHe CIIy4ailHbIX BEJIUYHH.

1 MoaenupoBanue VYcrHblii onpoc,
JUCKPETHBIX U 2 2 5 3aluTa
HEIPEPBIBHBIX CIIYYalHBIX 1abopaTOPHBIX
BEJTUYMH. pabor.

2 MoaenupoBanue YcrHblii onpoc,
HENPEPBIBHBIX CIyYaliHbIX 2 2 4 3amTa
BEJIMYMH. 1abopaTOPHBIX

pabor.

3 MonenupoBanue
HEPaBHOMEPHOIO .

P P 6 YcTHBIN onpoc
pacnpeneneHuss METOJOM
Heiimana.

4 MopenupoBanue
HEPABHOMEPHOIO .

p p 6 YcTHBIH ompoc
pacnpeneneHuss METOJOM
ITOCTOSITHHOW OPJIMHATBL.

5 MonenupoBanue

MHOTOMEPHOTO .
VYerHbI onpoc,

HEBBIPOXKICHHOTO 6

HOPMAaJIbHOT'O

pacnpeeseHusl.

Hmozo no mooyno 1: 4 4 28 KomnnokBuym

Mogayns 2. MoaenupoBaHue JUCKPETHBIX CIIYYaHbIX IPOLIECCOB.

1 MopnennpoBanue VYerHbI onpoc,
JUCKPETHBIX CIyYalHbIX 5 9 4 3almTa
MIPOLIECCOB C KOHEYHBIM 71a060paTOPHBIX
YKCIIOM COCTOSIHUH. paboT.

2 MonenupoBanue YcTHBI onpoc,
OJIHOPOJHBIX LieNeN 5 4 6 3amuTa
Mapxkosa. 71a00paTOPHBIX

paboT.

3 [Tpunoxenue merona .

p na 6 YcTHBI onpoc
MOJIEJIMPOBAHUS 1eel




MapkoBa K peiieHHIo
CHUCTEM YpaBHEHUM.

4 OproauyHoCTh Lenei
MapxkoBa. CranioHapHbIe 6 VYcTHbIl onpoc
pacnpeziesieHusl.

> Hemx Mapiosa u 4 YcTHBIN onpoc
WHTETPAJIbHBIC YPABHEHHUS.

Hmozo no mooynio 2: 4 6 26 Konnoksuym
Moayns 3. MoaeaupoBaHue HENPEPHIBHBIX CIYYAHBIX MPOILIECCOB.

1 MopenupoBanue YerHbI onpoc,
HEIPEPHIBHBIX CIIYYAHBIX 2 6 3almTa
IPOIIECCOB. 2 n1abopaTOPHBIX

pabor.

2 | MogenupoBaHnue YcTHBI onpoc,
HETPEPHIBHBIX ICTICH 4 6 3alInTa
Mapkoga. 4 1a00paTOPHBIX

pabor.

3 | MonenupoBaHue YerHbIM onpoc,.
HOPMAJIBHOT'O CIIY4aiiHOTO
mporecca ¢ 6
HCIIOJIb30BaHUEM
KaHOHUYECKOTO
pacnpezeNneHusl.

4 | MopenupoBaHue YcerHbI onpoc,
CIIy4aifHOTO TOJISl THUIA 6
CKOJIB3SIIIETO
CYMMUPOBaHHMSI.

Hmoeo no mooynio 3 6 6 24
HTOI'O: 108 | 14 16 78

4.3. Conep:kanue JUCUUILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3aesiam).

Jlexu
Monayns 1.MoaenupoBanue cry4aiiHbIX BEJIMYMH. .

Tema | MoaenupoBaHue JUCKPETHBIX U HETIPEPHIBHBIX CIIYYaHBIX BEJTUYHMH.
CraHgapTHbId  METOJ MOJEIUPOBAHUA JUCKPETHOM CIy4YalHOW BEJIWYUHBI.
CrnennanbHble METOJIbI MOJEIUPOBAHUS OCHOBHBIX JTHUCKPETHBIX PaCHpEICIICHUMN.
CrangapTHbIA METOJ MOJCIMPOBAHMS HEMPEPHIBHOW CIYyYallHONW BEJIWYHUHBI.
Merton cynepno3unuy MOJIEIUPOBAHUS PACTPEAECTICHUM.

Tema 2.MoaenrpoBaHUEHENIPEPHIBHBIX CIYYATHBIX BEJIUYHH.

MogenupoBanue HEKOTOPBIX CIENUANIBHBIX pacnpeneneHui. MoaennpoBaHue
HOPMAJIBHOTO pacnpeneneHus. MoaenmpoBaHue CIIydaHbIX BEKTOPOB.

Moayns 2. MoaenupoBaHUe TUCKPETHBIX CIIYYalHBIX MPOIECCOB.
10




Tema 3. MogenupoBaHue ITUCKPETHBIX CIy4YaWHBIX IMPOIIECCOB C KOHEUHBIM
YHUCJIOM COCTOSIHUM.

Ciy4aitHbple TIPOLIECCHI C JUCKPETHBIM BPEMEHEM M CUETHBIM YHCJIOM COCTOSIHUM.
MopnenvupoBaHue AUCKPETHOTO CIYYalHOrO TMpollecca C KOHEYHBIM YHCIOM
PAaBHOBEPOSITHBIX ~ COCTOSIHUM, 3HadeHWil. MogenupoBaHue  AUCKPETHOTO
CllydailHOro mpolecca ¢ KOHEYHBIM YHCJIOM COCTOSIHUM C  MCKOMBIM
pacnpeneneHuid BEpOSITHOCTEM.

Tema 4. MoaennpoBaHue 0THOPOAHBIX Iieneid MapkoBa.

OpHoponnble nenu MapkoBa. MojenrpoBaHue OJHOPOAHBIX Leneid Mapkosa c
KOHEUHBIM YHCIIOM COCTOSTHUH.

Mopyinb 3. MoaenrpoBaHUe HEMPEPHIBHBIX CITyYaHBIX MPOLECCOB.

Tema 5. MogenupoBaHrue HENPEPBIBHBIX CIyYailHBIX IPOLIECCOB.

OO0001IeHHBIE IJIOTHOCTU — pachpeaeneHuil. MojaenupoBaHue OAHOMEPHBIX
CTAalMOHAPHBIX  MpPOLECCOB. MoAeIupoBaHUE  MHOTOMEPHBIX  CIyYalHBIX
npoueccoB.  MopenupoBaHue MHOTOMEPHOIO  MapKOBCKOIO I'yCCOBCKOTO
polecca.

Tema 6. MoaennpoBanue HENMPEPBIBHBIX Lenel Mapkosa.

HenpepriBable nenn MapkoBa u ux cBocTBa. MoaenmpoBaHue OJHOMEPHOUN LENN
MapkoBa. MonennpoBaHnre MHOTOMEPHBIX 1ieneld MapKoBa.

JlabopaTopHblie 3aHATHSA.
Moayns 1. MoaenupoBaHue cirydailHbIX BEJIMYMH. .

Tema 1. MoaennpoBaHue TUCKPETHBIX CIIyYalHbBIX BEJIUYUH.

PaspIrppiBaHre JUCKPETHOM  CIIy4YallHOM BEJIIMYMHBI C KOHEYHBIM YHCIIOM
PAaBHOBEPOATHBIX 3HAYCHUM. PaspIrpblBaHWE TOJHOW T'PYIMIIBI COOBITHIA.
Pa3bpIrpeiBaHKe AUCKPETHBIX BEKTOPOB.

Tema 2. MoaenupoBaHue HEMPEPHIBHBIX CITyYaiiHBIX BEJIMYHH.
PaspirppiBaHrie  paBHOMEPHOTO  paclpelesieHHss Ha JaHHOM IPOMEXKYTKE.
MozaennpoBaHrue HOPMAJIBHOIO U IIOKA3aTEIbHOIO PACIIPEACICHUM.

Monayns 2. MoaenupoBaHue JUCKPETHBIX CIyYalHbIX MTPOILECCOB

Tema 3. .MoaenupoBaHue ITUCKPETHBIX CIIy4alWHBIX MPOIECCOB C KOHEUHBIM
YHMCJIOM COCTOSIHUM.

PazpIrppiBaHne CIly4alHOTO MPOLIECCA C KOHEYHBIM YKMCIOM PaBHOBEPOATHBIX
TpaeKTOpUi. Pa3pIrpsiBaHNe CIIy4alHOTO MPOLECCa C KOHEYHOMW ITOJIHOM TPYIIION
TPACKTOPUH.
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Tema 4. MoaennpoBanue 0JHOPOAHBIX 1ieneil Mapkosa.

Marpuna nepexoaHbIX BEpPOSTHOCTEW Lenu MapkoBa. Bekrop pacnpeneneHui
BEPOSAATHOCTEM IO COCTOSIHUAM. Pas3pirpplBaHHe 3HAYEHUN KOHEYHOW UEMU
Mapxkosa.

Moayns 3. MoaenvupoBaHue HEMPEPHIBHBIX CITyYailHBIX MPOIIECCOB.

Tema 5. MoaenupoBaHre OJHOMEPHBIX CIYyYaHBIX ITPOLECCOB.

PaspirpeiBanne CHMHYCOMIBI ITOCTOSSHHOM YaCTOTHl U HOPMAJIBHO PACHIPENEIICHHON
CIIy4YalHOW  aMIUINTYAbl.  BplUMCIEHHME  OCPEIHEHHBIX  XAaPAKTEPUCTHK.
CrauroHapHOCTh MOAEIMPOBAHHOIO MIpOoLECcCa.

Tema 6. MoaennpoBanue HENMPEPBIBHBIX Lenel Mapkosa.

HerCpBIBHBIC OcIIn MapKOBa C KOHEYHBIM YHCJIOM COCTOSHHUH. Pa3I>Il"pBIBaHI/IC
OcIIn MapKOBa C KOHCYHBIM YU CJIOM PAaBHOBCPOATHBIX COCTOSIHUH.

5. O0pa3oBaTejibHbIE€ TEXHOJOTUH

B ocHoBe mnpenonaBaHWs UCUUIUIMHBL  MOOEIUPOBAHUE  CILYUAUHBIX
BeIUYUH U NpoYyecco8 JSKHUT JEKIMOHHO-TabopaTopHas CHUCTEMa OOy4YeHUS.
bonpmioli kpeH, ymop ciAenaH B CTOPOHY J1aOOpaTOPHBIX 3aHATHM, YTO
HEIMOCPEICTBEHHO CBSI3aHO CO CIEeUU(UKON JUCIUIUIMHBL. Yueba B MarucTparype
cama 1o cede npeanonaraeT OONbIIYI0 CAMOCTOSTEIbHOCTh U UHAUBUIAYaTbHOCTb.
OnHOBpEMEHHO 1IeJIM U 3aJjaud JaHHOM JAMCLUUIUIMHBI, TPeOOBAaHUS K MpOrpamMme
Kypca IpeanoiaraloT CaMOCTOSITEIbHYI0 paboTy MarucTpaHTOB HaJl MPOLECCOM
MOJICJIMPOBAHUSL CIIYYaMHBIX CHUCTEM. 3J€Ch YMECTHO OOpaTUTh BHUMAaHHE
MarvucTpaHTOB Ha  BO3MOXXHOCTM  MMHUTAalMOHHOTO  MOJEIMPOBAHUS.
TeopeTnuecknii MmaTepuail N0 TUCHUIUIMHE U MOJIYYEHHBIA OIBIT MOAECIUPOBAHUS
CIIy4alHBIX CUCTEM MCIOJIB3YETCS MPU U3YUYECHUHU APYTUX KypCOB, NIPUIOKEHUU K
pELICHUIO MPUKIAIHBIX 33/lay ecTecTBO3HaHUs. MHauBUAyanbHble OCOOEHHOCTH
OOy4YaroIINXCs YUYUTHIBAIOTCSA MOJ00POM 33JIaHUi PA3HOTO YPOBHS CIOKHOCTH IS
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

[lo paHHOM JUCHUIUIMHE YYE€OHBIM TUIAHOM HPEIyCMOTPEHO TaKkKe
MPOBEICHUE 3aHATHI B HMHTEPAKTUBHBIX (opmax. JIeKiuu TPOBOJATCA B
ayJIUTOPHSIX, OCHAIICHHBIX BUAeonpoekTopamMu. B yHuBepcurere QyHKINOHUPYET
LIEHTP COBPEMEHHBIX  00pa3oBaTEIbHBIX  TEXHOJOTHH, B KOTOpOM
IIPEAYyCMATPUBAIOTCS MACTEP-KIACCHI CIELUATIUCTOB.

6. YueOHO -MeTOAMYECKOe oOOecleYeHHEe CaMOCTOATEJbHOM PadoThI
CTYECHTOB.

6.1. 3aganus ISt CaMOCTOSAATEJILHOM PadOTHI

12



1. PaspirpaTh [ABaAlaTh BO3MOKHBIX 3HAYEHUW AMCKPETHOM clydailHOM
BEeNMYMHBI X, 3aKOH paclpeeIeHUs] KOTOPOM 3a1aH B BUE TaOIUIIbI

X 3 8 12 15
1 0,1 | 0,12 | 0,27 | 0,51

Pa3zpirpath niecsTh ONBITOB MO cXeMe bepHyIUIH: OMBIT COCTOUT U3 YETHIPEX
UCTIBITAHUM, B KaXJOM H3 KOTOPBIX BEPOSITHOCTH MOSIBJICHUS COOBITHUS A
paBHa 0,5.

3amaHbl BEPOSITHOCTH YETHIPEX COOBITHM, O0pa3yloluX MOJIHYI0 TPYyNMdy :
p1 = P(4;) = 0,15,  p, = P(4;) = 0,64, ps = P(43) = 0,05, p, =
P(A,) =0,16. Paspirpare 20 WCHOBITAHHH, B KaXJIOM U3 KOTOPBIX
MOSIBJISIETCSL OJJHO U3 PACCMATPUBAEMBIX COOBITHH.

CobObiTust AV B 3aBucuMbl U coBMecTHBI. Paspirpate 10 wucnbiTaHui, B
Ka)XJIOM U3 KOTOPBIX 33/1aHbl BEPOATHOCTH:

P(A) =05  P(B) =0,6, P(AB) = 0,2.
Haiitu saBHy10 ¢GopMmyiny [ pasbIlpblBaHUs HENPEPBIBHOW CIy4yaliHON
BeNMUMHBl X, pacrpenesni€éHHON paBHOMepHO B uHTepBanie (a,b) , 3Has eé
GYHKIUIO pacnpeeaeHus

xX—a € (@ b)
F(x) = Py npu x € (a,
0 npu x € (a,b).

Paspirpate gecsiTh BCEBO3MOXHBIX 3HAYEHWW HENPEPHIBHOW CIIyYalHOU
BEJIMYMHBI X, pacripeneniéHHOM paBHOMEpHO B uHTepBasie (4,14).

Haiitu saBHy0 ¢GopMmyiy [is pasbIilpblBaHUS HENPEPBIBHOW CIydailHOU
BEJIMYMHBI, PACIPEOCIEHHON 10 TOKAa3aTeNbHOMY 3aKOHY , 3aJaHHOMY
dbyHKIMEH pacnpeacieHus

0 npux <0
Flx) = {1 —e™ qmpux > 0.
Haiftu sBHYr0 QopMyny s pas3bITpbIBaHMS HENPEPHIBHON CIydaitHOM
BEJIMUMHBI, 3aJAHHON IIOTHOCTBIO BeposTHocTeil f(x) = b/(1+ ax?) B
untepsaie (0, 1/(b — a) ); Bue atoro unrepsana f (x) = 0.
Haiitu saBHyo ¢GopMmyny st pasbITpbIBaHUS HEMPEPHIBHOW CIydalHON
BEJIMUMHBI, pacupeen€éHHoN no 3akoHy Belilyiia, 3a1aHHOTO TUIOTHOCTBIO

BeposTHOCTH f(X) = xix"‘le_x /xo, npux = 0; f(x) =0, npux <DO.
0
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10. Haiitu sBHy10 ¢GopMyny Afsi pa3pirpbIBaHUS HENPEPBIBHON CIIy4ailHON
. 1.
BCJIMYMHBI, 33JJAHHOM TIOTHOCTBIO BeposiTHOCTH f(X) = 5 Sinx B uHTEpBAE

(0, m); Bue aToro untepBana f(x) = 0.

11. Haiitu MeToIOM CyHNEepro3uIUK sIBHbIE (GOPMYJbl ISl  pa3bIrphIBAaHUS
HETIPEePhIBHON CIIydyaHOW BEIMYMHBI, 3aaHHON (YHKIMEH pacrpeeiacHus
F(x) =1-0,25(e™** +3e™),x>0; F(x) =0 npux < 0.

12. Pa3wirpats 50 BO3MOXKHBIX 3HAUYEHUM HOPMaJIbHOMN CIy4ailHON BEIMYMHBI C
napamerpamu  a =0, 0 =1 M OLECHUTh MapaMeTpbl Pa3bIIPaHHOU

BEJIMYMHBI.

13. duckpetHass aByMmepHas ciyyaiiHas BenuumHa (X,Y) 3amaHa 3aKoHOM

pacrpeIeeHus
Y X
X4 X, X3 X4
v, 0,11 0,06 0,08 0,12
v, 0,07 0,08 0,05 0,09
Vs 0,15 0,09 0,04 0,06

PaspirpaTh Aecath map BO3MOXKHBIX 3HaueHu# (X, V).

14. Haittu siBHbIe (QOpMYIBI JJisi Pa3bITphIBAaHUS HEMPEPHIBHON JIBYMEPHOM
ciyyaitHoi BenmuuuHbl (X, Y), 3aaHHO# MIIOTHOCTRIO BeposiTHOCcTel f(x,y) =

3 5 .
JXy° B oOnacTu, orpannueHHol npsimeiMu x = 0,y = 0,x =1, y = 2.

15. Haittu siBHble QOpMyJbl [Jisi pa3birphIBAaHUS HENPEPBIBHON JIBYMEpPHOM
cnydaitHo BenmmuuHbl (X,Y), ecnmu coctaBistomas X 3a7aHa IUIOTHOCTHIO
BepoarHocTn f;(x) =% /2 B untepBaiie (0,2); cocrapistomias Y paBHOMEPHO

pacripenerneHa B uHtepBaie (X;, X;,3) C IWIOTHOCTBIO f5(y) = 1/ 3, THe X; —

pasbIrpaHHOE BO3MOXKHOE 3HAaUeHUE X .

16. Haiitu siBHble QoOpMyINbl st pa3bilphIBaHUS HENPEPHIBHON JIBYMEPHOM
ciydaiiHoil BenuuuHbl (X,Y), ecian cocraBmsomas X 3aiaHa IUIOTHOCTBIO

BepositHocTH  f; (x) = 2x/9 B wuntepBane (0,3); cocraBmsomas Y

pPaBHOMEPHO pacnpeeicHa B uaTepBane (X;_,, X;4,) C MIOTHOCTBIO f5(y) =

1 / 4» TAC X; — pa3bIrPaHHOE BO3MOXHOC 3HaYCHHE X.
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17. Haiitu siBHble (QOpMyJbl IS pa3bITPbIBAHUS HEMPEPHIBHOW CIIy4ailHON
BenuunHbl  (X,Y), 3amaHHON IUIOTHOCTBIO BepositHocTH f(x,y) = 6y B
o0JyacTu orpanudeHHor npsimeiM Yy = 0, y = x, x = 1.

18. YcTpoicTBO COCTOMT M3 JABYX OJIOKOB, COEIMHEHHBIX IOCIEI0BATEIBHO.
[lepBriii 650K comepx uT TpH 3iemenTta: A, B, C, a BTOpoil — JBa 3J€MEHTa:
D,E. DnemeHThl KaXaoro OJIOKa COEIWHEHBl IMapajienbHo. a) Haiitu
MetoaoM Monte-Kapio ornenky P* Han€:KHOCTH CHUCTEMBI, 3Hasi BEPOSATHOCTH
Oe3oTkasHoit  paborer  anementoB: P(A) =0,8,P(B) =09, P(C) =
0,85,P(D) =0,7,P(E) = 0,6; 0) Haiith aOCOMIOTHYIO MOrPEUIHOCTH
|P — P*|, rne P — HanméXHOCTb CHUCTEMBI, BBIYMCIICHHAs aHaJIUTHYECKH.
ITpoussecTr 20 UCTIbITAHUH.

19. VCTpoiCcTBO COCTOMT W3 JBYX Y3JI0B, COCIMHEHHBIX TIOCIEIOBATEIIBHO.
[lepBbIii  y3enm coaepXUT JaBa o3neMeHTa: A U B, KOTOpbIE COEIMHEHBI
napayiesibHo. Bropoit y3en comepxut oaun sneMeHT C. Bpems 6e30Tka3zHoOM
paboThl  AJIEMEHTOB  paclpeneieHbl IO  IOKa3aTeJIbHOMY 3aKOHY C
napameTpamu, cootBercTBeHHO paBHbiMU 0,04;0,05; 0,1. Haiitu metomom
Momnte-Kapio: a) onenky P* BeposiTHOcTH 0€30TKa3HON pabOThI yCTPOMCTBA
3a Bpems miurenbHOCcThi0 104; 6) cpegHee Bpemsi O€30TKa3HOM pabOTHI
ycTpoiicTBa. [Iponssectu 50 ucnbITaHUiA.

20. B TpéxkaHalbHYI0O CHCTEMY MAacCOBOTO OOCTY>KHMBaHHS C OTKa3aMu
NOCTYNAaeT MYaCCOHOBCKHM IOTOK 3asBOK. Bpemsi Mexay MNOCTYIUIEHUSMHU
JIBYX TOCJIEIOBATEIIbHBIX 3asiBOK PaCIPEIEIICHO MO MOKAa3aTeIbHOMY 3aKOHY
f(t) = 4e™*". InurenbHOCTh OOCITY:XKMBAaHUS KaXJOH 3asBKM paBHA OJHOMN
muHyTte. Halitn MetomoM MonTe-Kapino matemaTnueckoe 0OKuJaHue a 4ucia
00CTy>KEHHBIX 3asBOK 3a BpeMsi [ =5 MUHYT.

21. B opgHOKaHAJIBHYK0 CHCTEMY MAacCOBOTO OOCITYXWBaHHUS C OTKa3aMu
IIOCTYNA€T IIyaCCOHOBCKMU IIOTOK 3afBOK. Bpems Mexay MOMEHTaMH
MOCTYIUICHUSI JBYX TOCJIENOBATEIbHBIX 3asBOK PACHPEACIICHO MO0 3aKOHY
f1(7) = 0,8e7%87 ; ppems o6cay)KMBaHUS 3aABOK CIydaiiHOE U pacpeseeHo
o 3akony f,(7) = 1,5e~1°%, Haiitu metogom Monre-Kapino 3a Bpems T=30
MUHYT: a) CpeHee YHCIO OOCITY)KEHHBIX 3asBOK ; 0) cpeaHee BpeMs
oOCITy>KMBaHUSI OJTHOM 3asBKH; B) BEPOSTHOCTH OOCITYKHBAHUS; r)
BEpOATHOCTH OTKa3a. [IpousBectu 10 ucnbITaHui.

22. Cnyuaiinelii  nponece x(t)3aman  ypaBHenuem x(t) = té(w) + t2, rue
¢(w) — cnyuaitHas BeNIMYMHA, PABHOMEPHO pacCIpeielCHHas Ha HHTEPBAJC
[0,4]. Paspirpath cirydaiinyro Benmunny ¢ (w), cMoaenupoBats mporecc x(t),
npoBens 20 ucneitanuii. HailTu ocpenHEHHBIE XapaKTEPUCTUKH Tpoliecca 1o
MOJTYYEHHBIM CTATUCTUYECKUM JaHHBIM.
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23. Cnyuaiineiii npouecc x(t) 3amaH ypaBHeHueM X(t) =

$(w) —

HOPMAaJIBHO

pacrpeneneHuas

1
1+t2
BEJIMYMHA

+ 5¢(w), e

Cly4daiHas Cc

xapakrepuctikamu M (&) = 2,D (&) = 0,1. PasbirpaTth cy4aiiHy0 BEJIHYHHY

¢(w). Mogemupyiite cinydaitaeiii mporecce x(t). ITo momydeHHON BBIOOPKE

HalUTe OCpeAHEHHBIC XapaKTePUCTUKY CilydaiiHoro mporecca x(t).

24. MonenupoBaTh CIy4alHBIA MPOIECC, CEUEHHE KOTOPOro Hjisi J00O0ro

MOMEHTA BpPEMEHM t NPUHUMAET JNaHHblE N PaBHOBEPOSTHBIX TPACKTOPHUMI

25. MopgenupoBaTh CIy4ailHBIH MpOIECC, CEYEHHE KOTOpOro Hjs Jro00ro

MOMCHTa BPCEMCHU t dABIICTCA

prHKHI/H/I Sl (t),
BCPOATHOCTAMU P1, P2, ---, PN -

3Ha4YCHMUA

6.2. TemMbl a9 CaMOCTOATEJILHOIO
CaAMOCTOAITEJIbHOI PadoThlI.

CIIy4YalHOW BEIWYMHOM, NPUHUMAIOLIEH

S,(t), ..., Sy (t) COOTBETCTBEHHO C

H3YYCHUsA U BUHABI H COACPKAHUC

Pa3nemnnl u TEMBI TUISA

CaMOCTOATCIIbBHOI'O U3YUCHMA.

Bunbl u copepxxaHue caMOCTOSITENbHON

paboTHI.

IIepBeIit cemecTp.

Mopyne 1..MoaennpoBaHue Ciiy4yalHbIX BETUYUH.

1.

HCTIPCPBIBHBIX CHy‘I&fIHBIX BCJINYHH.

MopaenupoBaHue JAUCKPETHBIX U

1. Pemenue 3amau. [4]
2. JMoxman Ha Temy @ «OnTUMaIbHbBINA
croco0 MOJEIIUPOBAHUS

IIOKAa3aTCIIbHOTI'O

[1].[2].

pacrpenencHus.

2. MopnenupoBanue  HenpepbiBHBIX | 1. Pemenue 3anau. [4].

CIIyYalHbIX BEJINYMUH. 2. Hoxnaxn Ha TteMy: «He3aBucumsblie
PaBHOMEPHO pacnpeneneHHbIe
city4aitHble BenmuauHbl ». [1],[2].

3MonaenupoBanue HepaBHOMepHOro | 1. Pemenue 3anauy. [4].

pacnpenenenus metonoM HelimaHa.

2. Pedepar Ha Temy: «Meton Helimana
MO/JIEITUPOBAHUS
Bemmmuna»[1],[2].

CIIyYalHBIX

4. MonenupoBaHue HEPABHOMEPHOTO
pacnpenesneHnuss METOJOM IOCTOSHHOM
OpJAVHATHI.

1. Pemenue 3amau. [4].
2. Pedepar Ha temy: «MoaenupoBaHue
HEPABHOMEPHBIX

[2].[3].

pacIpenencHun.
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5. MogenupoBaHue  MHOTOMEPHOTO
HEBBIPOXKIECHHOTO HOPMAaJILHOTO
pacrpeiesieHusl.

1. Pemienue 3anau. [4].
2. Jloknan Ha TeMy: «MojaenupoBaHue
TPEXMEPHOTO HOPMaJIbHOTO

pacnpeaenenus». [2],[3].

Moayns 2.. MoaenupoBaHUE JUCKPETHBIX CIYYaMHBIX ITPOLECCOB.

1.MonenupoBanue JVCKPETHBIX
CIIy4allHbIX MPOIIECCOB C KOHEYHBIM

YHCJIOM COCTOSIHUM.

1. Pemenue 3amau. [4].

2. Jlokiman Ha Temy: «MojaeaupoBaHHe
CIIyJalHBIX TIPOIIECCOB C KOHECUHBIM
YUCIIOM COCTOSTHHI.

2. MopaenupoBaHue OAHOPOIHBIX LIETIEH

1. Pemienue 3anau. [4].

Mapkosa. 2. Pedepar Ha Temy: «OgHOpPOIHBIE
nenu MapkoBa C KOHEYHBIM YHCIIOM
COCTOSIHUI».

3. [Tpunoxxenne Metoa | 1. Pemenue 3anau. [4],

MOJIE/THPOBAHHS 2. Jloknman Ha Temy: «lIpunoxenue

nernei MapkoBa K pPEHNICHHUIO CHUCTEM
YPaBHECHUM.

nernei MapkoBa K PENIEHUIO CHUCTEM
ypaBHeHui». [1],[2].

4. JproguuHocTh  1ener  Mapkosa.

CranmonapHsie pacrpeeeHus.

1. Pemenue 3amau. [4].
2. Pedepar nHa Temy: «IProguvHoOCTb
OJHOPOHBIX Iienei Mapkosay. [2],[5].

S Ilemn MapkoBa M HHTErpAIbHBIE
YpPaBHEHHUS. .

1. Pemenue 3anau. [4].
2. Hoknag Ha Ttemy: «llpunoxenue

Lerneu MapkoBa K PELICHUIO

WHTETPaAIbHBIX ypaBHeHUH». [1],[2].

Mopyne 3. .MoaennpoBaHre HEMPEPHIBHBIX CITyYaHBIX MPOLECCOB.

1.MognenupoBaHue  HENPEPBIBHBIX
CIIy4alHBIX IIPOLIECCOB

1.Perrenue 3anau. [4].
2. Jloknmag Ha Temy:
npolecca MPOXOXKICHUS H3IIyUYeHHUs vepes
BemiectBoy. [1],[2].

«MopenupoBanue

2.MopaenupoBanue  HenpepbiBHBIX | 1.Pemenue 3anauy. [4].
renes Mapkosa. 2 Jloknan Ha Temy: «PaspirpeiBanue
nmpoueccoB  MapkoBa ¢ HENpepbIBHBIM

MHOXECTBOM cocTosiHU. [1],[2].

3 MoaenupoBaHue HOPMaJIbHOIO

1.Perrenue 3anau. [4].

CIIy4aiiHOT O rporecca c|2.Joxkman nHa Temy: «Kanonumueckoe
UCIIOJb30BAaHUEM  KAHOHUYECKOIO | MPEICTABICHUE HOPMAaJbHOIO IIpollecca U
pacnpeneneHusl. 0COOCHHOCTH ero MojaenupoBanus». [1],[2].
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4. MogenupoBanue cayyaiiHoro | 1 Pedepar Ha Temy: «MogaenupoBaHue

10JIA TUIa CKOJIB3AMICTO | coyygaifHBIX mosei». [1],[2].
CYMMHUPOBaHUS.

7. ®OHI OLEHOYHBIX CPEACTB /IJs TMPOBEAEHHUS] TeKYLIero KOHTPOJIA
yCIeBAeMOCTH, TMPOMEXKYTOYHON aTTecTallUM 1O HUTOraM  OCBOEHHUS
AUCHHUILIMHBI.

7.1. IlepeyeHb KoOMIeTeHUMIi ¢ yKa3aHMeM JTanoB uX ¢GopMHPOBaHHMS B
npouecce 0CBOeHHs 00pa3oBaTeIbHON POrpaMMBbl.

[lepeueHp KOMIETEHLMH C yKa3aHMEM STanoB HX (OPMHUPOBaHMS NPUBEIEH B
OINKCAaHUU 00Pa30BATEIBHON TPOTPAMMBI.

7.2. TunmoBble KOHTPOJIbHbIE 32 TAHUSI.
7.2.1. IlpumMepHbIe KOHTPOJIbHBIE BONMPOCHI K KOJJIOKBHYMAaM.
Moayns 1. MogenupoBanue ciry4ailHbIX BEJIMYMH.

1./luckpeTHbIE Cily4allHbIE BEJIMYNHBI, TPUMEPHI.

2.HenpepbIBHBIE Clly4alHbIE BEIMYUHBI, IPUMEPBHI.

3.IInoTHOCTH U DYHKIMS pacnpeeneH s, IPUMEpPHI.

4.Cny4ailHble BEKTOPBI, TPUMEPBHI.

5.CoBMECTHOE pacIpeaeiIeHUE CITy4alHbIX BEJINYUH.

6.CymuocTs MeTosia Monte-Kapio .Onenku nmapameTpos

7.Pa3pIrpbiBaHrE TUCKPETHOM CIIyYaliHOM BEJIMYMHBL.

8.Pa3bIirpsiBanue MOJIHOM TPYIIIBI COOBITHIA.

9.CTanaapTHBII METOJ MOJIEIMPOBAHUS JUCKPETHBIX CIIYYailHbIX BEJIUYHH.
10.2¢dexTuBHOCTH CTAaHAAPTHOTO METO/Aa MOJICIUPOBAHUS JUCKPETHBIX BEIUYUH.
11.2¢dpexkTrBHBIN METOA MOJAETUPOBAHUS OMHOMUATBHOTO PACIIPEACIICHHUS.
12.9¢dexTrBHBIN MeTOA MOJeIUpoBanus pacnpeaenenus [lyaccona.
13.CrangapTHbIN METOT MOJICIMPOBAHUSI HEMTPEPHIBHOM CITy4YailHON BEJIMYMHBI.
14.HemoHOTOHHBIE MOAETUPYIOIIHE (HOPMYJIBIL.

15.PannomMuzanyiss MOAENMPOBAHUS PACIPEAECICHUI; METOJ CYIIEPTIO3ULINH.

Mopyinbs 2.MoaenupoBaHue JUCKPETHBIX CIyYalHBIX MTPOLIECCOB.

1.Cnyqaitasie GyHKIMH, mporiecchl .OcpeTHECHHBIC XapaKTEPUCTHKHU.
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2.JluckpeTHble CIIy4aliHbIE IIPOLIECCHI.
3.Ciy4aiiHbie Mpo1ecchl ¢ AUCKPETHBIM (Pa30BBIM MPOCTPAHCTBOM.
4.IlpeoOpazoBaHue CIy4ailHbIX TPOLIECCOB JUHAMUYECKUMH CHCTEMaMHU.
5.0gHopankIe enu Mapkosga.

6.BeposTHOCTHBIE XapaKTEepUCTUKH Iiernei MapkoBa.

7.2proau4HOCTh 1ieneid Mapkosa.

8.IIpenenbHble BEPOSITHOCTU COCTOSIHUM 11enmu MapkoBa.

9.MozenupoBaHue CIy4alHOTO MPOLECCA PABHOBEPOATHBIX TPACKTOPHUH.
10.MoaenupoBaHue CIy4aiHOTO MPOLECCa KOHEYHOTO YK Clia TPACKTOPHIA.
11.MoaenupoBaHue O1y>KIaHHs YACTHUIBI MO LETIOYUCICHHBIM TOUKaM MPSMOM
12.MonenupoBaHue Oy>KIaHUS YACTHUIIBI 10 TBYMEPHOM PEIIETKE.
13MoaenupoBaHre MHOTOMEPHBIX TUCKPETHBIX IPOLECCOB.

14 MopenupoBaHue CTallMOHAPHOTO BPEMEHHOTO psija.

15.MoaenupoBaHue MapKOBCKHX rayCCOBCKUX MPOIIECCOB.

Mopyne 3. MoaennpoBaHue HEMPEPHIBHBIX CITyYaHBIX MPOLECCOB.

1.Ciy4aitHple IPOLIECCHI C HENTPEPBIBHBIM BPEMEHEM.

2.CTaMoOHapHOCTh U 3PrOJINYHOCTh CIIyYalHBIX IIPOLECCOB.

3.CreKTpaibHOE Pa3I0KEHUE CTAIMOHAPHBIX CIYYAHBIX MPOLECCOB.
4.CnekTpanbHas IIIOTHOCT CIIy4alHOTO Ipolecca.

S.MapkoBcKu€e city4allHbI€ MPOLIECCHI C JUCKPETHBIMU COCTOSTHUSIMM.
6.1'ayccoBckue cityqaliHbI€ MPOLIECCHI.

7.MoaenupoBaHuE MHOTOMEPHOTO MapKOBCKOTO T'ayCCOBCKOTO MPOIECCa.
8.MopenupoBaHue  OJHOMEPHOIO  CTAlMOHAPHOrO  Mpolecca,  3aJaHHOrO
CIEKTPAIBHON INIOTHOCTBIO.

9.Meton @paHKIMHA MOJECIUPOBAHUS CTAIMOHAPHOTO MPOIIECCa.
10.MonenupoBaHue HOPMAJbHOIO CIIy4alHOTO IIpolLecca C HCIOJIb30BaHUEM
KAaHOHUYECKOI'O Pa3JIOKEHHUS.

11.MopaenupoBaHue MpoIecca TUIA CKOJIB3AIIEr0 CyMMUPOBAHHS.

12.Cnyualinble 1ojisi, IPUMEPHI.

13.MoaenupoBaHue CIydyalHbIX MOJIEH.

14.MonenupoBaHue CIy4aitHOTO MOJISI TUMNA CKOJIB3SIIEr0 CYMMUPOBAHUS.
.15.monennpoBanue CIry4aliHOTO IOJISl HAa HEJTOUYMCIEHHON pEIeTKeE.

7.2.2. Bopochl AJis1 KOHTPOJIAA CAMOCTOATEIbHON padoThlI.

1.BepossTHOCTHOE MPOCTPAHCTBO, BEPOSITHOCTHAS. MOJIEIb.
2.Cny4aitHple BeIUYUHBI U QYHKIIMHU PACTIPEICIICHHUS.

3.JlucKpeTHbIE CTyyaliHble BEJIMUUHBI, TPUMEPHI.

4 HenpepbIBHBIE CTy4allHbIE€ BEJIMYUHBI, TPUMEPHI.

5.MoOMEHTBI CITy4alHbIX BEJIMYHH.

6.3aK0H OOJBITNX YUCEIN, IEHTPaTbHAs TpeIeTbHAs TEOpeMa.
7.He3aBuCuMBIE pAaBHOMEPHO PACIPEAECIEHHBIC CITyYalHbIE BEJINYNHBI.
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8.MonenupoBaHue TUCKPETHBIX pacnpenenenuidi. CTaHgapTHBIA MOAXO/.
9.MopenupoBaHue paBHOMEPHBIX pacIpeiesICHUN.

10.MonenupoBaHie HEPaBHOMEPHBIX pacipeieIeHUuH, OOIIH MOX0/.
11.CrnetnanbHble METOJbI MOJEIIMPOBAHNUS HEPABHOMEPHBIX PACTIPEICICHHM.
12..MapkoBcKue poLEeCcChl C TUCKPETHBIM BPEMEHEM.

13.1lertu MapkoBa, OCHOBHBIC TTOHSTHSI.

14 MonenupoBanue 1ieneid Mapkoga..

15.MoaenrpoBaHre MHOIOMEPHBIX MAPKOBCKUX MPOLECCOB.

16.KanoHn4eckoe mpecTaBIeHUE CITyIaiHBIX TTPOIIECCOB.

17.MonaennpoBaHue MPOLIECCOB, 3aIAHHBIX KAHOHUYECKUM PA3I0KEHUEM.
18.MonenupoBaHue HOPMAJIBHOTO CIIy4ailHOTO MpoIiecca.

7.3. MeToanueckne MaTepuaibl, OINpeAessilOlIde TNPOUeIypPy OLEeHUBAHMSA
3HAHUH, YMEeHUI, HABHIKOB U (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTePU3yIOLIHX
Tanbl (OPMUPOBAHUA KOMIIETEHIIMH.

OOmumii pe3ynbTaT BBHIBOAUTCS KaK HWHTErpajibHas OIICHKA, CKJIAJbIBAOIIAs W3
TeKymiero KoutpoJis -50% u npomexxyTouHoro KoHTposisi-50%..

Texyuuit KOHTPOJIb MO JUCLUIUINHE BKIIIOYACT:

—IocenicHue 3auaTui -10 0ayuIos,

—ydJacTHe Ha JJabopaTOpHbIX 3aHATUAX — 10 OamioBs,

—KOJIJIOKBUYM —50 6asios,

—BBITNOJIHEHUE J1a0OpaTOpHBIX padboT — 40 OGaioBs.

[IpoMexyTOUHBIN KOHTPOJIb IO AUCHUILINHE BKIIIOYAECT:

—ycTHbIN onpoc- 100 Gasos.

8. IlepeyeHb OCHOBHOW W [JONOJHHUTEJNbHOW Y4YeOHOM JHUTEpaTypbl,
HEe00X0AUMOI1 1JI1 OCBOCHUS IUCHMILIMHBI.

a) OCHOBHAs JIUTEpATypa:

1. Kmumo TI'.Il. Teopus BeposiTHOCTEH M MaTEeMaTHYeCKas CTaTUCTHKA
[OnexTponHbIii pecypc] : yueOnuk / I'.Il. KnumoB. — DIEKTPOH. TEKCTOBBIC
nanHple. — M. : MOCKOBCKMM TIOCYJapCTBEHHBIM YHUBEpcUTET umeHu M.B.
Jlomonocoma, 2011. — 368 c. — 978-5-211-05846-0. — Pexum pgocrtyma:
http://www.iprbookshop.ru/13115.html.

2..Epmaxkos,Cepreii Muxaiinosuu. Meron Mone-Kapino u cMexHble BONPOCHI /
EpmakoB, Muxaiinosuu ;C.M.Epmakos.- M. : Hayka, 1975. - 471c. - 1-81.
Mecrtonaxoxaenue: Hayunas oubnuoreka JII'Y

3.Muxaiyion I'ennaguit ArekceeBuu. YuciaeHHoe CTaTUCTUYECKOE
MojenupoBanue: Metoibl MonTe-Kapio : yue6. mocodue / Muxaiinos, ['ennaauii
AnekceeBuu, A. B. Boiitnmek. - Jlonymeno MO P®. - M. : Akagemus, 2006. -
367 c. - (YuuBepcuterckuii yaueOnuk. [Ipuknaanas matematuka u nHQopMaTuka).-
ISBN5-7695-2739-0:286-00.
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4. EpmakoB ,Cepreiti MuxaitnoBudu. CTaTucTHUECKOE MOJAETUpOBaHuEe : YueO.
nocobue musa cryd. mo crei.: "[lpukimannas. matemaruka" / Epmakos, Cepreit
Muxaitnosuu, MuxaitnoB ,I'ennanuii Anekceesuu M3a. 2-e, nom. - M. : Hayka,
1982. - 296¢. - 0-90.Mecronaxoxnenue: Hayunas Oubmuorexka JI'Y

0) TONOTHUTEIbHAS JTUTEpaTypa:
1. IIpoxopo HO.B. Jlekuuu mno Teopuu BEpPOSTHOCTEM W MaTeMaTHYeCKOU

CTaTUCTHKE [DnexkTpoHHbd pecypc]| : yueOnuk / FO.B. IlIpoxopos, JI.C.
IToHOMapeHKO. — DJEKTPOH. TEKCTOBbIE gaHHbIe. — M. : MOCKOBCKHI1
rocyIapCcTBeHHBIN yHUBepcuTeT mMeHHn M.B. JlomonocoBa, 2012. — 254 ¢. —

978-5-211-06234-4. — Pexxum noctyma: http://www.iprbookshop.ru/13173.html.

2.I'mypman,Bnagumup EdumoBnu. PykoBOACTBO K pelleHHIO 3a1ad MO TEOPUHU
BEPOSITHOCTEM U MAaTeMAaTUYECKOW CTATUCTUKE : y4yeO. mocolOue Jyisi MPUKIaTHOTO
OakanaBpuata / ['mypman, Binagumup Edumouu. - 11-e uzz., nepepad. u gor. -
M. : FOpaiit, 2014. - 388-52.Mectonaxoxaenue: Hayunas oubnuoreka JII'Y

3.Bentuens,EnenaCepreeBna.3agaun U ynpakHEeHUS MO TEOPHUU BEPOSATHOCTEH :
yueb. mocobme s cTyneHToB BTy30B / Bentiens, Emena Cepreena, JI. A.
OBuapos. - 1U3a. 7-e, crep. - M. : Beicul. mik., 2006. - 446,[2] c. - PekomeH10BaHO
MO P®. - ISBN 5-06-005689-9 : 442-20.Mectronaxoxnenue: Hayunas
ouomamoreka JAI'Y

4.Co6onbs .M. Yucnennsie metonbl Monte-Kapno .CII(0).: U3a. Jlans,2012.

9.IlepeyeHb pecypcoB HMH(POPMALMOHHO-TEJEKOMMYHHMKAIIMOHHOM  CETH
<<HHTepHeT>>, HEOOXOAMMBIX JJI1 OCBOCHHS IUCIUIINHBI

1. denepanbublil moptan http://edu.ru:

2. DnexrponHnbie kKatanoru Hayunoit oudmuorexu JAI'Y http://elib.dgu.ru:
http://edu.icc.dqu.ru:

10.MeToau4yeckue yKa3aHus AJsi 00y4AIOIUXCA M0 OCBOEHHUIO TUCHMILIMHBI

Y4eOHasi mporpaMMa 1o JUCIHHUILUTUHE MOOeIUpOBaHue CryuyauHblX 8eUYUH U
npoyeccog pacmpeziesieHa M0 TeMaM M [0 4YacaM Ha JIeKIIUA U J1abopaTOpHBIC
3aHATHUS; IPEIYCMOTPEHA TaK)Ke CaMOCTOsITeNIbHAsA yueOHas paboTta cTyaeHToB. [1o
KKIOW TeMe TpEeroaaBaTelb YKa3blBaeT CTYACHTaM HEOOXOTUMYIO JIUTEpaTypy
(yueOHUMKH, ydeOHble MMOCcOOUs, COOpPHHMKM 3aJady U YHOPaKHEHWil), a Takxke
COOTBETCTBYIOIIME TeMaM maparpadsl 1 HoMepa YIpaKHEHUH 1 3a/1a4.

CamocTtosaTenbHas paboTa CTYJEHTOB CKJIAJIbIBAeTCsl U3 paOdOThI Ha/l JIEKLIUSIMU,
C yuyeOHMKaMH, pEIIeHUs PEKOMEHAYEMBIX 3a/Jay, MOJATOTOBKM K JOKJIaJaM H
pedepaTam , a TakKe U3 MOJATOTOBKH K JaOOPATOPHBIM paboTaM, KOJUTIOKBUYMaM U
cmade 3auera. [Ipu pabote ¢ neKusIMU U yaeOHUKAMU 0CO00€ BHUMAHHE CIICTYET
yIETUTh U3YYEHUIO OCHOBHBIX MOHSITHI M ONpeAeNeHUuI Mo JaHHOMY pasleny, a
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TaK)K€ OCOOCHHOCTSM TPHUMEHEHHBIX METOJOB W TEXHOJOTHA K PEHICHUIO
NPUKIAJAHBIX 337a4. PerieHue A10CcTaTOuHOro KOJWYECTBA 3a/1ay MO JaHHOW TeMe,
aKKypaTHOE BBINIOJIHEHHUE JIADOpAaTOPHBIX PAbOT TMOMOXET TBOPUYECKOMY
OBJIAJICHUIO METOJIJaMU MOJICIUPOBAHUS CIIy4alHBIX CUCTEM, BecbMa d(PPEKTUBHBIX
[P PEUICHUU PA3TUYHBIX 33/1a4 TEOPUU U TIPAKTUKH.

[locne wW3yyeHUs  KaXIOH  TEMbl  PEKOMEHAYETCS  CaMOCTOSITEIIbHO
BOCIIPOU3BECTU OCHOBHBIE ONpenesieHusi, (QOPMYJIMPOBKH U JI0Ka3aTEIbCTBA
teopeM. JlJisi caMOnpoOBEpKU PEKOMEHIYETCS TaKXKE MCIOJIb30BaTh KOHTPOJIbHbBIC
BOIPOCHI, MPUBOJIUMbBIEC B YUEOHUKAX MOCIIEC KAXKIOW TEMBI.

OcHoBHas 1eMb JTAOOPATOPHBIX 3aHITHH — TIOJATOTOBKA CTYIEHTOB K
CaMOCTOATENIbHON paboTe HaJ TEOPETUYECKUM MATEpUaJIOM U K PELICHUIO
pPa3IMUHBIX MPUKIAJAHBIX 3a]ad, € BO3HMKAET HEOOXOJIMMOCTH pa3bIrPbIBaHUS
CIIyYalHBIX CUCTEM.

11. Ilepeyenr UHGPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX IpH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MNpoLecca MO0 IMCHUILIMHE, BKJIKYAs
nepeYyeHb MPOrpaMMHOI0 odecrneYyeHUsi U MH(OPMANUOHHBIX CIPABOYHBIX
CHUCTEM.

[Ipu ocymiecTBIeHUH 00pPa30BATEIBHOTO MpPOIECcca MO JaHHOW JAMCIUILIHE
PEKOMEH/IYIOTCSI KOMITBIOTEPHBIC TEXHOJIOTUH, OCHOBAaHHBIC Ha OMEPAIIMOHHBIX
cucremax Windows, Ubuntu, Linux, mpuxmamusie nporpammer Mathcad, Matlab,
Mathematica, a Takke caiiThl 00pa3oBaTEIbHBIX YUPESIKIACHUH U IKypHAJIOB,
UH()OPMAIIMOHHO-CIIPABOYHbBIE CUCTEMbI, 3JICKTPOHHbBIC YUCOHUKH.

[lpu npoBeaeHMM 3aHSATHH PEKOMCHIYETCS HCIOJb30BaTh  KOMITBIOTEPHI,
MYJIBTUMETUIHBIC IPOCKTOPBI, HHTEPAKTHBHBIC IKPAHBI.

12. Onmcanue MaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM JJIsi
OCyIleCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoLecca Mo AMCIUIIHHE,

YHuBepcuter 00Jaa€T JAOCTATOUYHOM 0a30il ayauTOpuid Il TPOBEIEHUS BCEX
BUJIOB 3aHSATUH, MPETyCMOTPEHHBIX 00pa30BaTEILHOM MPOrpaMMOM AUCITUTLIMHBI
MoOenuposanue cryyanHvix geaudun u npoyeccos. Kpome toro, Ha (akynbrere 4
KOMITBIOTEPHBIX Kjlacca W 4 y4eOHBIX Kjlacca, OCHAIEHHBIX KOMIIBIOTEpAMH C
COOTBETCTBYIOIIMM ITPOTPAMMHBIM 00ECIICUCHUEM U MYJIbTUMEIHNA-IPOECKTOPAMH.

B  yHuBepcuteTe uMeeTcsl ~ HEOOXOAMMBIM  KOMIUIEKT  JIMIIEH3UOHHOTO
MIPOTPAMMHOTO 00€CTICUEHUSI.
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