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1. [TosicHUTEILHAA 3aAIUCKA

1.1. Ieas 1 3aaa4n JUCHUILIMHBI

Llenv Oucyunaunel: O3HAKOMUTH CTYJEHTOB C MaTEMaTHUYECKMMM TMOHSATHSMH M CpPEIACTBAMHU
TCOpHUU CJIy‘-Iaf/'IHBIX mponeccoB, KOTOPBIC MOryT HCIHOJb30BATLCA, B YaCTHOCTH, IIpHU
CTaTHUCTUYECKON 00paboTKe IaHHBIX, B TEOPUH MACCOBOrO OOCHTY>KHMBAaHUS, HCCIEIOBAHUU
omeparuii. llenplo Kypca sBIsIeTCS Takke OOy4YeHHE CIymaTelield CTHUII0 MaTeMaTHUYeCKOTO
MOJICJIUPOBAHUSl C HCIOIb30BAaHHUEM COBPEMEHHBIX IMOHSATHII M METOJOB TEOPUHU CIIydalHBIX

IPOLIECCOB.

3aoauu.

° O3HAaKOMHUTH CTYJICHTOB C OCHOBHBIMH MOHSTHSAMH B 00JIACTH CIIyYalHBIX MTPOIIECCOB.

. O3HaKOMUTH C OCHOBHBIMU METOJIAMHU TEOPHH CIYYaiHBIX MPOIIECCOB;

° Hay4uuTh NpUMEHSTh MOJIyYeHHbIC TCOPETUICCKIE 3HAHKS HA ITPAKTHKE;

° [TpuBiieys MX BHUMAHHUS K OOraTOMy MHOT'OOOPA3HIO MPUITOKCHHH.

1.2. TlepeueHb IUIAHUPYEMBIX PE3YJIbTATOB OOYUYCHHS IO JUCHUIUIMHE, COOTHECEHHBIX C

HHAUKaTOpaMu JOCTUKCHUA KOMHGTGHIII/II\/JI .

Koapbi Conep:xanue Ilepeyens MIaHUPYEMBIX Pe3yIbTaTOB
KOMIIeTeHI[ UM KOMIIeTeHI Ui 00y4eHHs 110 AMCHHUILINHE
[1K-4 [IK-4.1 3namu:
Crniocoben 3HaeT TeOpEeTUUECKUE | ® OCHOBHbIE MOHATHUS U TEOPEMBI TEOPUU
pa3pabarbIBathb, OCHOBBI pa3pabOTKH .
BEPOSITHOCTEH;
MOJICpHU3UPOBaTh | 0a3 JaHHBIX U
U IPUMEHATh cucreMy TpeOoBaHuUl, | @ OcHOBHBIE XapaKTepUCTUKU HanboJee
CHCTEMBI, NPEIbIBISEMBIX K .
Ba)XKHBIX 3aKOHOB PACIPEICTICHHS CITy9aifHbIX
UCTIONB3YIOLIHE JMHTBUCTUYECKOMY
cpenctpa 6a3 obecreueHno BEIINYUH;
TaHHBIX U [1K-4.2 .
° OCHOBHBIE TIOHATHS TEOPHH CITyHalHBIX
JMHTBUCTHYECKOTO | YMeeT NPUMEHSTh
o0ecrieueHus COBPEMEHHBIE IIPOLIECCOB;
CHCTEMBI yTIPaBJICHUS .
° OCHOBHBIE THITBI CTY9alHBIX IPOIIECCOB;
0a3aMu TaHHBIX JUIs
IIPaKTUYECKON ° OcHOBHBIE CTIOCOOBI TOCTPOCHUS U

paboThI IO CO3JAHUIO
U UCIOJIb30BAHHIO 0a3
JAHHBIX B PA3HBIX

HCCJICAO0BaHUA BEPOATHOCTHBIX Mozeen

PCAIBHBIX ITPOLECCOB U SIBIICHUH.

MPEIMETHBIX
pel Ymems:

obnacTix ° Periare 3amaum ananu3a JaHHBIX HA
T1K-4.3
YMeeT UCToNb30BaTh | KOMITBIOTEPE;
JIMHTBUCTUYECKOE .

° Mcnonp30BaTh MOHATHE CITy4alHOTO
o0ecrieueHne
UHPOPMAIHOHHBIX Tporiecca Mpyu pelieHHH HEKOTOPBIX 3a71a9;
CHUCTEM .
K4 4 ° AHaJIM3UPOBAThH CITyYaHBIE TIPOIICCCHI C

HNmeer npakTrudeckui
OTIBIT pa3pabOTKH,
MOJICPHM3ALUU U

JAUCKPECTHBIM U HCTIPCPBIBHBIM BPECMCHEM.

Braoems.:




UCTIOJIb30BaHUs 0a3 ° HaBblkamMu  BBIYMCIIEHMS BEpPOSTHOCTEHN

JaHHBIX, a TaKXEC - o
CIIy4auHBIX C06BITI/II/I;

HNCITOJIb30BaHUsL
JIMHTBACTHYECKOTO ° Hasrpixamu BBIYUCIICHUSA OCHOBHBIX
o0ecrieuenus .

YHCIIOBBIX XapPAKTEPUCTUK CIIyYaHBIX BEJINYHH,
UH(OPMALMOHHBIX
CUCTCM (] HaBBIKaMI/I BBIYHUCJICHUS OCHOBHBIX

XapaKTEPUCTHUK CIyYalHBIX MPOIIECCOB;

° HaBbixamu pelieHus ypaBHEHUM
Konmoroposa-Uenmena;

° HaBbikamu nocrpoenus rpadoB
COCTOSIHMH CIIy4aiHBIX IIPOLIECCOB;

° HaBbikamMu BBIYUCIIEHUS TEPEXOIHBIX,
MpeiebHBIX BEPOSTHOCTEH.

° CIIOCOOHOCTBIO HCII0JIb30BaTh

MaATeMaTHYCCKUEC MCTOABI B 3aga4ax

1.3. MecTO ICHUIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl

Jucuumnuna «Teopusi ciiydallHBIX MPOIIECCOB»  BXOAMT B COCTaB 4YacTd, (popmupyemon
YYaCTHHKaMH OOpPa30BaTEIbHBIX OTHOIIEHHH Y4YeOHOrO IUIaHAa 1O HAINPABICHHIO IMOJITOTOBKH
45.03.04 “UuTennexTyalbHble CUCTEMBI B TyMaHUTapHOU cdepe”. Juciuruiiia peanusyercs Ha
OTJEJICHNH MHTEIUIEKTYaIbHBIX CUCTEM B TYMaHHTApHOH cdepe kadeapoil MaTeMaTHKH, JTOTHKH
Y MHTEJUIEKTYaJIbHBIX CHCTEM B TYMaHUTapHOU cdepe B 4eTBEPTOM CEMECTPE.

Jlnist OCBOEHUS JUCHUIUITMHBI HEOOXOIUMBI KOMIETEHIIUHN, CPOPMHUPOBAHHBIE B XO/I€ M3YUYCHUS
CIEIYIOIIMX TUCIUILIMH U MPOXOKICHHS MPAKTHK: MaTeMaTHUYECKU aHamu3, aaredpa B 00bEéMe
1-2 cemecTpoB U TeOpUsI BEPOSITHOCTEHN U CTATUCTHKA.

B pe3ynbTaTte ocBOeHUS AUCHHUILTUHBI POPMUPYIOTCS KOMITETEHITUHN, HEOOXOAUMBIE [T H3yUeHUs
CIICAYIOUINX JUCIUIUIMH W TPOXOXKIEHHS TPAKTHK: METOIbI 00pabOTKH COIMOIOTUYECKHX
JTAHHBIX, JIOTUYECKUE OCHOBBI (PYHKIIMOHAIBHOTO MPOrPaMMHUPOBAHMS, TEOPUS MAaCCOBOTO
00CITy’)KNBaHUS, UCCIIEIOBAHUE OTIEPAITHIA.

2. CTpyKTYypa IMCUMILINHBI
OO6mas TpyA0eMKOCTh AUCHHUIUINHBI cocTaBiseT 3 3.e., 108 4.

CTpyKTypa AUCHMILIMHBI 1JIs1 04HOH opMbI 00yUeHUst

O6bemM auctUIIMHBI B (GOpME KOHTAKTHOW pPAabOThI OOyYaromuxcsi ¢ TeAarormiecKuMu
paboTHUKaMU u (WIJIK) TUI[AMH, TPUBJIEKAEMBIMH K pealin3aiuy 00pa3oBaTelbHOM MPOrpaMMbl Ha
WHBIX YCIIOBHSX, TPU IPOBEICHUN YICOHBIX 3aHATHMN:

Cemectp | Tun yueOHBIX 3aHATHI KomnuectBo
4acoB




3 Jlexnuu 10
3 CeMuHapbl/1ab0paTopHbIE pabOTHI 32
Bcero: 42

O0beM nucHMIUIHHBI (MOIYJIS) B (hOpME CAMOCTOSITEIbHON PabOThl 00YYAIOIUXCS COCTABIISAET
48 akaIeMUYECKHUX YacOB.

3. Conep:kaHue TUCIUTLIMHDI

Ne | HaumenoBanue Coneprxanue pasaena

/0 | pa3ziena JUCHUILIMHBI

1. | [Honstue coyuaitHoro | OnpeneneHue ciydyaiHoro npouecca. OCHOBHas
mporecca KJ1accu(ukanus ciydaiHbIX nporeccoB. [loTok

coObITuil. CBOMCTBA MOTOKA COOBITH. ['pad
cocrognuil. Kitaccudukanus cocTosiHui.

2. | duckpeTHble 1ienu BepoATHOCTH COCTOSHUM, IEPEXOAHBIE BEPOSITHOCTH.
MapkoBa [IpenensHble BeposTHOCTA. OTHOPOIHBIE LIETIH

Mapxosa. Ypasuenusa Koamoroposa-Uenmvena.

3. | MapkoBckue MapkoBCKHI1 OTHOPOIHBIN IMPOLIECC C HENPEPHIBHBIM
IIPOLIECCHI C BPEMEHEM U JUCKPETHBIM MHOKECTBOM COCTOSIHUU.
HEIIPEPBIBHBIM [lepexoniHble BEpOSTHOCTHBIEC (DYHKIIUU. Y paBHEHUS
BpPEMEHEM Konmoroposa-Uenmena. TaTeHCHBHOCTH

IIEPEXO0JIOB.
4. | CiyyvaiiHbie CranuonapHsI€ POLECCH] B Y3KOM U HIUPOKOM

npoueccbl. O030p.

cMmbiciie. [TyacconoBckuil mponecc. BunepoBckuii
npouecc. bpoyHosckoe nBuxenue. [Ipouecc rudenu
U Pa3MHOKEHHSI.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

®opmupyembie

Ne . KOMIIeTeHIIUN HNudopmanuonnbie U

Haumenoeanue | Buowt yueonou ! (bopman
n/ (yxka3biBaercs oOpa3oBaTe/ibHbIEC
pazoena padomol

n KO/ TEXHOJIOTHH
KOMIIETEHIIUH)

1 2 3 4 5




IMousTue Jlexmus 1 I1IK-4.1 BBonnas neknus-oecena.
CITy4aitHOTO Cemunap 1 [1K-4.2 [TpakTUKyM O PEIICHUIO
3ajad.
fiporecea Jlexmus 2 [1IK-4.1 Teopernueckast JTEKITHsI.
CemuHap 2 [1K-4.2 [TpakTHKyM 1O pELIEHUIO
3azad.
Jlexuus 3 [1K-4.2 Teopernueckas aeKIusl.
Cemunap 3 [IpakTHKyM 1O pelIeHUIO
3a1a4.
CamocTosTenbHa Pabota ¢ 31eKTpOHHBIM
s pabora KOHCIIEKTOM, 3JIEKTPOHHBIM
3a/IaYHUKOM U UHTEPHET-
pecypcami.
KouncynsTupoBanue u npuém
JIOMAIIHUX 3aJaHui
MOCPEACTBOM JIEKTPOHHOMN
TIOYTHI
I[I/ICerTHBIe Jlexkuus 4 [1K-4.2 Teopernueckast JSKITHSI.
e Cemunap 4 [1K-4.3 IIpakTHKyM 1O peLICHUIO
Mapkosa Jaat.
TeopeTnueckas nexius.
Jlexuwmst 5 I1K-4.2 [TpakTHKyM MO peLIeHUI0
CemuHap 5 [1K-4.3 3aad.
TeopeTtnueckas JeKIus.
Jlexuus 6 [1K-4.3 IIpakTHKyM 1O pELICHUIO
CemuHap 6 3a7ad4.
Pabora ¢ 35eKTpOHHBIM
CaMocTosiTenbHa KOHCIIEKTOM, 3JIEKTPOHHBIM
a1 pabota 3a/JaYHUKOM U UHTEPHET-
pecypcami.
KoncynpTupoBanue u mpuém
JOMAITHUX 3aJaHuI
ITOCPEICTBOM JJIEKTPOHHOU
HOYTHI
MapKOBCKHe Jlexmus 7 I1K-4.2 TeopeTnueckas neKius.
TIPOLIECCHI C Cemunap 7 [1K-4.1 ITpakTHKyM 1O peLIEHUIO
3ajad.
HCHPCPBIBHBEIM Jlexnug 8 [1K-4.2 Teopernueckast JIEKIUSI.
BpeMCHEM CemuHap 8 [1K-4.1 IIpakTHKyM O pELIEHUIO
3ajad.
Jlexuus 9 [1K-4.1 Teopernueckast IeKIu.
Cemunap 9 IIpakTUKyM 10 pELICHUIO
3a/ad.
CamocrosTenbHa PaboTa ¢ 31eKTpOHHBIM
g paboTa KOHCTIEKTOM, AJIEKTPOHHBIM
3aJJaYHUKOM U UHTEPHET-
pecypcami.
KoHcynbTupoBanue u npuém
JOMAaIIIHUX 3aJaHui
IIOCPEACTBOM DJIEKTPOHHOU
TTOYTHI
Crnydalinbie Jlexmus 10 I1K-4.2 Teopernueckast JIEKIUSI.
TIPOIIECCHI. Cemunap 10 [1K-4.3 [IpakTHKyM O pELIEHUIO

0630p.

3a7ad.




Jlexmus 11
Cemunap 11

Jleknusa 12
Cemunap 12

s paboTta

CamMocTrosgTeapHa

I1K-4.4
[1K-4.4

[1K-4.4

TeopeTnueckas nEKIU.
[IpakTHKyM 1O peIIeHUIO
3a1a4.

TeopeTnueckas aeKius.
IIpakTHKyM 1O pELICHUIO
3a1ad4.

PaboTa ¢ 31eKTpOHHBIM
KOHCIIEKTOM, JIEKTPOHHBIM
3aJaYHUKOM U UHTEPHET-
pecypcamu.
KoncynpTupoBanue u npuém
JOMAaIIHUX 3aJaHUuI
IIOCPENCTBOM JJIEKTPOHHOU
HIOYTBI

B nepuox BpEeMEHHOro NPUOCTAHOBIEHHUS IOCEIIEHUS OOydYaroUIMMHCA IIOMEINEHUN u
tepputopun PITY. s opranuszanuu ydyeOHOro rmpoiecca ¢ MPUMEHEHHEM 3JIEKTPOHHOIO
o0yuyeHMs] W JAUCTAaHLIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHUH MOTYT OBITh MCIIOJIb30BaHbI

cienyromue o0pa3oBaTesIbHbIE TEXHOJIOTUU:

— BUJCO-JICKIINU,

— OHJIAMH-JIEKLIMU B PEKUME PEAIbHOIO BPEMEHH;
— 3JICKTPOHHbIE YUeOHUKH, yueOHbIe TOCOOMSI, HAyUHbIE U3/1aHUs B 3JICKTPOHHOM BHJIE U IOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam;
— CHUCTEMBI JUISl 3JIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTALIUU C UCHOJIb30BAHUEM TEJIEKOMMYHHUKAIIMOHHBIX CPEJCTB.

5. OneHka nJIaHMpPyeMbIX pe3yJIbTATOB 00yUeHH s

5.1. CucreMa olleHUBaHHUSA

Dopma konmponsn

Cpok omuemnocmu

Makc. konuuecmeo
oannoe

3a oony Bcezo
paoomy

Texynui KOHTPOJIb:

° KoHTp. Pabora (pasaensi 1-2) 4 nenens 20 6anoB 20 6amnoB

° KOHTp. paboTa (pazuen 3) 7 Henens 15 6amnoB 20 G6amoB

° KOHTp. pabota (paseinsi 4-5) 10 Henens 15 6amnoB 20 6amioB

[IpomexxyTouHas arrecrauus 12 nenens 40 6annoB

(9K3aMeH)

Htoro 3a cemecTp (IUCLUIUIMHY) 100
0aJI0B

[TonmyueHHBII COBOKYIHBIN PE3yIbTaT KOHBEPTUPYETCS B TPAJAUIIMOHHYIO IIKAJTy OLICHOK U B
HIKaly olleHOK EBporieiickoii cucteMsl nepeHoca 1 HakoruieHust kpeautos (European Credit
Transfer System; ganee — ECTS) B cooTBeTCTBHM € TabIUIIEH:

100-6anbuaz TpanuuuroHHas mKana Mkana ECTS
mKaaa

95 -100 A

83_04 OTIIMYHO B

68 82 XOPOIIIO 3ATeRo C

56 — 67 YAOBJICTBOPUTEIIHLHO D




50 — 55 E
20 — 49 . FX
0 _ 19 HCYAOBJICTBOPHUTCIBHO HEC 3a4TCHO F

5.2. KpuTepuu BbICTaBJICHUS OLICHKU MO TUCUUILINHE

Banael/
HMIxana
ECTS

OuneHka mo
AUCUUILINHE

Kpurtepun oneHkn pe3yibTaToB 00y4eHuUs 10
AUCHHUILINHE

100-83/
AB

KOTIUYHOY/
«3a4TEHO
(oTIm4HO)»/
«3aYTEHO»

BricTaBnsiercs oOyyaromieMycsi, €Cii OH TTyO0Ko U
IIPOYHO YCBOMJI TEOPETUYECKUN U TPAKTUUECKUI
MaTtepua, MOXET MPOAEMOHCTPUPOBATH ITO HA 3aHATUAX
U B XOZI€ IPOMEXYTOYHOM aTTECTallUU.

OO0yyaromuiics: KCYEPIBIBAIOIIE U JIOTHYECKH CTPOMHO
u3JIaraeT yuyeOHbIN MaTepuall, yMeeT yBSI3bIBaTh TEOPHIO C
MIPaKTUKOM, CIIPABIISIETCS C PEIICHUEM 3a/1ad
poheccuoHaNbHOM HAIIPaBIIEHHOCTH BHICOKOT'O YPOBHS
CJI0HOCTH, MPABUIILHO 00OCHOBBIBAET MPUHSITHIC
peleHus.

CB00OIHO OpUEHTUPYETCS B Y4eOHOH U
poheccuoHaNbHON JTUTEpaType.

OneHka no JUCHUILIMHE BBICTABIISAIOTCS 00ydarolemMycs ¢
y4€TOM pe3yJIbTaTOB TEKYILIEH U MPOMEXKYTOUHON
aTTECTALIUU.

Komnereniuu, 3akpeniéHHble 3a JUCUUIUIMHON,
c(OpMUPOBaHbI HA YPOBHE — «BBICOKUIY.

82-68/

«XopouIoy/
«3a4TEHO
(xoporo)»/
«3aYTCHO

BericraBisiercs o0yyaromemMycs, €Cii OH 3HaeT
TEOPETUYECKUH U MPAKTUYECKUI MaTepUall, FPAMOTHO U 110
CYILIECTBY M3JIaraeT €ro Ha 3aHATHAX U B XOZE
IIPOMEKYTOYHOM aTTECTAlMH, HE IOITyCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUJIbHO IPUMEHSET TEOPETHUECKUE
MIOJIOXKEHUS [IPU PELICHUN NTPAKTUYECKUX 3a1a4
podeccuoHaNbHOM HAIlPaBIEHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaJIeeT HEOOXOJUMBIMHU I TOTO HaBbIKAMH
U IpUEMaAMHU.

JIOCTaTOuHO XOPOIIO OPUEHTHPYETCS B yUeOHOH U
npodeccuoHanbHOM TUuTEpaType.

OneHka 1o JUCHUIUIMHE BBICTABISAIOTCS 00yYaromeMycs C
Y4ETOM PE3YJIbTATOB TEKYIEW U IPOMEKYTOTHOU
aTTeCTalUu.

Komniereniuu, 3aKkpeni€HHble 3a TUCIUTITMHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOIIHA».

67-50/
D,E

«YIOBJIETBOPH-
TETBHOY/
«3aYTEHO
(ynoBierBopu-
TETBHO)»/
«3aUTCHO»

BricTaBnsiercst oOyuaromemycs, eciiu OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUN U MIPAKTUUECKUN MaTepual,
JIOTTYCKaeT OT/JEJIbHbIE OMIMOKH MPH €T0 U3JI0KEHUHU Ha
3aHATHAX U B X0J1€ IPOMEKYTOUHOM aTTECTALUH.
OOyyaromuiics UCIBITHIBAET ONPeIeIEHHbBIE 3aTPYAHCHUS
B IIPUMEHEHNN TEOPETUUECKUX MOJI0KEHUH NPU PELIEHUH
MPAKTUYECKHX 3aj71a4 Mpo(hecCHOHANbHOM HallpaBIeHHOCTH
CTaH/IapTHOI'O YPOBHS CII0)KHOCTH, BJIQJEET
HEOOXOUMBIMHU IS 3TOT0 6a30BBIMU HAaBbIKAMU U
IpUEMAMH.




JIeMOHCTpHpYET I0CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPATYPHI IO TACLHUIUIMHE.

OreHka 1Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYaromEeMycs C
YYETOM PE3YJIbTATOB TEKYIIEH U MPOMEKYTOUHOMN
aTTeCTaluu.

Komnerenuuy, 3akpeni¢HHble 3a AUCUUTIIIMHOM,
c(OopMHPOBAHBI HAa YPOBHE — «JIOCTATOUHBII».

49-0/ «HEYyJIOBIIETBOpPUTE | BricTaBisercs oOy4darouemMycsi, €ciii OH He 3HaeT Ha
F.EX JTBHOY/ 0a30BOM ypOBHE TEOPETUUYECKUI U MPAKTUUECKUI
HE 3a4TEHO MaTepHal, JonyckaeT rpyoble olMOKH IpU €ro
U3JI0’)KEHUU Ha 3aHATHUSX U B XO/1€ IPOMEKYTOUHOMN
aTTeCTalMH.

OOyu4aronuiicsi UCTIBITHIBACT CEPhE3HBIC 3aTPYAHEHUS B
IIPUMEHEHUN TEOPETUYECKUX TI0JI0KEHUH NIPU PELICHUH
NPAaKTUYECKHX 33/1a4 MPO(eCCHOHATLHON HAPaBIEHHOCTH
CTaHJAapTHOTI'O YPOBHS CII0)KHOCTH, HE BIIA/ICET
HEO0OXOJUMBIMHU I 3TOTO HaBbIKaMU U IpUEMaMHU.
JleMoHCTpHpYeT (pparMeHTapHbIe 3HaHUS y4eOHOM
JIUTEPaTyphI 10 JUCLUILIIMHE.

OneHka 1o JUCHHUIUIMHE BBICTABIISAIOTCS 00YYar0EMyCs C
Y4ETOM PE3YJIbTATOB TEKYIIEW U IIPOMEKYTOTHOU
aTTECTALIUH.

KomnereHnumn Ha ypoBHE «JIOCTaTOYHBIN», 3aKPEIUIEHHBIC
3a IUCLUUIUIMHON, He CPOPMHUPOBAHBI.

5.3. OueHouHble cpecTBa (MaTepuabl) sl TEKYLIETO KOHTPOJIIS yCIIeBaeMOCTH,
MIPOMEKYTOUYHON aTTECTAIMK 00YyYaIOUUXCs IO TUCIUTIIINHE

5.3.1. OGpa3upl 3ajaHUl Ui CAMOCTOSITEILHOTO BHITIOTHEHUS

1. lana ciyuaiiHass QyHKIUS X (t)=&/t* +1. Haiitu 1Ba ceuenust u JiBe peanusanu JaHHOH
Gynkuuu, ecma £ N (0,1) , pTYMEHT t ¢ [] \{0} . HapucoBate peanusanuu.
2. Ilycts & m '1- HEe3aBHCHMBIE CITydaiiHbIe BETMYMHBI, paclpeelieHHbIE 0 3aKOHY N (0,1/2).

IIycTs citydaiiHbId TIPOLECC OMPEENCH COOTHOWICHUEM X (t) = (§+77)/ t, t>0 . Boruucours

P(‘X (t)‘ 33”) s moboro t > 0.

3. Manbl ciy4aiinsle pyHKumn X (t) = £e', Y (t) = &t +t+1, Z(t)=¢&sindt+ncosdt, rne Eu 77
- He3aBUCHMBbIE ciydaiiHble BenuuuHbl, ES =En =5, D& =Dp=1. Halitu maremarudeckue

OKUJAHUS U TUCTIEPCUU CITydalHbIX (QYHKITUH.
4. V3BecTHa KOBapHWalMOHHAS (YHKIIHS K, (tl,tz)ztlt2 cnydaiiHon ¢yakmuu X (t) . Haittu

macnepento X (t) . HaiiTh koBapnanvoHHble QpyHKIMM CITy4aiHbIX QYHKIMAY, (t) = X (t) +t2,

5. V3BecTHBI ~MareMaTHYeCKoe OXHIAHHE M, (t) —t U KOBapualMOHHAsA (QYHKIHSI
K, (tl,tz) = t1t22 +1 ciydaiinoit pyukmun X (t) . Haiitn MmaremaTtnyeckue 0XuIaHus, TUCTIEPCHH,
KOBAapUAaIMOHHBIE ¥ KOPPEISIITUOHHBIC (DYHKITUHN CIIYIAHBIX ()YHKIIHHA Y, (t) = X(t) +12,

6. lana ciyuaiinas ¢pyakaus X (t) = Scos2t, EDE (1/ 2) . Haiitu Mmatematuueckoe oxujaHue,

KOBapHALMOHHYIO M KOPPEISIUOHHYI0 QyHKIMH, qucneperio X (1) .
7. Haiitn B3aMMHYIO KOBapUalMOHHYIO (QYHKUMIO ABYX CIydYaiHbIX QyHKUMI X () =t?f H

Y (t) =t°¢, e & - coyvaiinas Benuunna, &0 11(5).



8. Hexoropast skoHoMuyeckas cuctema B cocrossuuu El1 momywaer 2000 ye mpuOsuin. Ha
CIIEAYIOLIUM IEHb 3Ta YKOHOMHUYECKas CUCTEMA C BEPOSITHOCTHIO 0,3 MOKET MEPEUTH B COCTOSIHUE
E2 1 nomyuuts B 3ToM coctosiHuu 500 ye mpubbun uimn octathest B coctosinuu E1. M3 cocrostHus
E2 ¢ BeposarHocthio 0,4 cucrema MoxeT BepHYTh B El unmu ¢ BepositHocThiO 0,6 TepedTu B
cocrosiaue E3. Cocrosaue E3 osnagaer 4500 ye yOwiTkoB. M3 E3 cucrema o006s3aTelbHO
nepexonuT B El. Bce mepexoabl BO3MOXHBI OJMH pa3 B CyTkU. HauanabHble BEpOSITHOCTH
p(O) = (0,5 0,3 0,2). N306pa3uth rpad) cucteMsl, 3amucaTh MaTpully ee nepexozios. Haiitu

BEPOATHOCTHU COCTOSTHUH qepe3 CYTKH, 4YE€pPE3 OABOC. Haiitu IpCACIIBHBIC BCPOATHOCTH JIA
COCTOSIHUM JaHHOM CUCTCMbI, BBIYHCIHUTL HNPOUCHTHOC COOTHOIICHHUC BPCMCH HAXOXICHUA
CHCTEMBI B KaXKI0M U3 COCTOSIHUM. Brrancnuth Cp€AHIOI0 CYTOUYHYIO HpI/I6BIJ'IB CHCTCMBI.

5.3.2. O6pas3usl 3aJaHU 7151 KOHTPOJIBHBIX paboT
IIpumep KOHTPOJILHOI padoThI Nel

1. 3agan ciryuaiinslii nmpouecc X(t) co ciaydaiHbIM napameTpoM. M3BeCTHBI UUCIIOBBIE
XapaKTepUCTHUKU cllydaiiHOro napamerpa. IloctponuTts 001acTh BOZMOXKHBIX TPAGKTOPUI
cilydaifHOro mpotuecca. BeIUMCIuTh 1 OCTPOUTH rpauKk MaTeEMaTHUECKOTO OKUAAHUS
CJly4aliHOro mpoliecca. BerauciuTe aucnepeuio, cpeHee KBaJpaTuueckoe OTKIOHEHNUE,
KOPPENSLUOHHYIO (PYHKIMIO CIy4ailHOTro Ipoliecca.

2. lano onmcanue cuctemsl. M3006pa3uth rpad coctosHuil nenu MapkoBa. 3anucars MaTpHiLy
1o rpady cucremsl. HaiiTu npeaenbHble BEpOATHOCTH. BBIUMCINTE MaTEMaTHUECKOE OKUAAHNE
MapKOBCKOT0 IIpolecca.

3. lan rpad cocTosiHUI cUCTEMBI C HEPEPbIBHBIM BpeMeHeM. THTEeHCUBHOCTH NEPEX010B JJaHbl
B Tabimne. TpebGyercst cocTaBuTh cucreMy AuddepeHnnanbHbIX YpaBHEHUH ISt BEPOSTHOCTEH
COCTOSIHUHM cHCTeMbl. BbIuMCaUTh NpeiebHbIEe 3HAUEHHs BEPOSTHOCTEH.

IIpumep KOHTPOJIbHOI PadoTHI Ne2

1. Hanbl ciyuaitHple QYHKUMH X (1) =&-2' —4t+1, Y(O)=&-27+5, tae &~N(2,5) . Haiitu

MaTeMaTH4eCKHe OKHIAHUS, TUCICPCUH CIyYaiHbIX (QYHKIHIA, X B3aMMHbBIC KOBAPHAIIMOHHYIO
U KOPPEJIALMOHHYIO (PYyHIIUY.

2. Jlan rpad) cocTosHHN AUCKPETHOH Lenu MapkoBa ¢ HEepEeXOJHBIMU BEPOSTHOCTSIMHU. BekTop
HavyalbHBIX BeposiTHOCTel p(0)=(1/2 1/2 0). Haiitu pacnpeneneHne BepOsSTHOCTEH COCTOSIHUMN

Ha MepBbIX ABYX I1arax. HaliTu ¢puHanbHbIe BEPOSITHOCTH.

3. JlaHbl MHTEHCHUBHOCTH HENpepbhIBHOTO MapkoBckoro mporecca: #4:=% 4, =5 4;=2,

A =2 Ay =1 4,,=3  H300pa3uth rpad COCTOSHHM, 3aMUCcaTh CHUCTEMY YpaBHEHUH JUist
BEPOATHOCTEMN COCTOSIHMNA. HailTu nipefienbHbIe BEPOATHOCTH I COCTOSSHUM JaHHOM CHCTEMBI.
4. CpenHee 4ucio 3aka30B TAKCH, MOCTYNAKONIMX HA JUCIETYEPCKUI MyHKT 3a 10 MMHYT, paBHO
nsaTy. HaliTi BepOATHOCTH TOTO, YTO: @) 32 2 MUHYTHI TOCTYITUT POBHO 4 BBI30BA, 0) 32 3 MUHYTHI
MOCTYNHT OOJIbINIE 2 BHI30BOB, B) 32 S MUHYT HE TTOCTYIIUT HU OJHOTO BBI30BA.

5.3.3. CHOMCOK TEOpPETHMUYECKUX BOIPOCOB, BBIHOCHMBIX Ha IPOMEXKYTOUHYH AaTTECTALHIO
(9K3aMeH)

1.ITonsTHe cayvaiinoro mporecca. [Ipumepsl. Onpezaenenue ciryyaifHOro npouecca.

2.Cedenue cirydaifHOTO mporiecca. [IpuMepsr.



3.Peanu3zanus ciyvaitnoro nporecca. [Ipumepsr.

4 Knaccuduxanus caydailHbIX POIIECCOB.

5.IloHATHE MOTOKA COOBITHIA.

6.PerymnspHbIii TOTOK COOBITHIA.

7.HexoTtopbie cBOICTBA ITOTOKOB COOBITHIA.

8.0OparHapHOCTh MOTOKA cOOBITHM. [IpuMepsI.

9.MlHTEeHCHBHOCTB TIOTOKA COOBITHH.

10. OrcyTcTBHE OCTEACHCTBUS B IOTOKE COOBITUI. [IprMepsl.

11. CrannoHnapHOCTh MOTOKA COOBITUH. [Tprmepsl.

12. Onpenenenne npocreiiero noroka coosTuii. [Ipumepsl.

13. TToTOK COOBITHII C OTpaHUYEHHBIM TIOCIICIEHCTBUEM.

14. Pacnpenenenne NpoOMeKyTKOB BPEMEHH MEX/y COCETHUMH COOBITUSIMH B TOTOKE COOBITHIA.
15. Pacnipenenenue [lyaccona.

16. I'pad cocrosamii. [IpuHIUIBI TOCTPOCHUS.

17. Knaccudukanus cCOCTOSTHUH.

18. I'pad cocTosiHUl TPOIECCOB THOETU M PA3MHOKCHHUS.

19. MapkoBckuii Ciry4aifHbIi MpoIecc ¢ AUCKPETHBIM BPEMEHEM U TUCKPETHBIMU COCTOSTHUSIMU
(uernu Mapkosa). [Ipumepsr.

20. BeposATHOCTH COCTOSHUM, TEPEXOHBIE BEPOSTHOCTH.

21. ®unanpHbIE (MIpeIeIbHBIC) BeposTHOCTH. CTallMOHAPHBIN peXuM 1ienu MapkoBa.

22. Matpuna nepexoAaHbIx BeposiTHOCTeH. [IpuHIUIBI HOCTpOSHUSI.

23. TuckpetHas nenb MapkoBa. CucreMa JIMHEHHBIX ypaBHEHUHN JJIST HAXOXKICHUS
BEPOSATHOCTEN COCTOSIHUU.

24. JTuckpetHast uenb Mapkosa. [TocTaHoBKa 3a/1a4 HAX0XKICHHSI BEPOSATHOCTEH COCTOSTHHA.
25. HenpepoiBHas niens MapkoBa. Onpezenenue, mpuMepsbl.

26. IToToK BEpOSATHOCTH HENPEPHIBHOM 1ern Mapkosa.

27. PazmedeHHbIH rpad COCTOSHUM I HEMPEPBIBHOM 1ienu MapkoBa.

28. Cucrema muddepeHnnanbHbpIX ypaBHeHHd KoiMoropoBa aiist HenpepbeIBHOM nenu Mapkosa.
29. IlocTraHoBKa 3a7]a41 HAXO0XK/ICHUS BEPOATHOCTEH COCTOSHUI B HEMPEPBIBHOM 11enu MapkoBa.
30. Matpuna uateacuBHocTell. [IpaBuia mocTpoeHus.

31. CBs3b MeXIy MaTpHIled HHTEHCUBHOCTEH U rpadoM COCTOSTHUMA.

32. Buneposckuii poriecc. BpoyHOBCKoe TBHKEHHE.

6. YueOHO-MeTOAMYeCKOe M HHOpManMOHHOe o0ecreyeHne U CHUIIIHHbI
6.1. Cnucox MCTOYHHMKOB U JIUTEPATYpPbI

a) OcHoenas 1umepamypa

1.I'mypman, B. E. «Teopus BeposiTHOCTEH W MaTeMaTHuecKas CTaTUCTHKa»: Yueld. mocodue —
12-e u3n., nepepad.- M.: FOpaiit, 2015.-479 c.

2.PyKOBOACTBO K pEIICHHIO 3a7ad MO TEOPUU BEPOSTHOCTEH M MaTeMaTHYECKOW CTAaTHCTUKE
[DnexTponHEbIi pecypc] : yued. mocodue / B. E. 'mypman. - 11-e uzn., mepepab. u mon. - MockBa
: FOpaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3. Teopus BepOSTHOCTEH U MaTeMaTHyecKasi CTaTUCTUKA [ DIEeKTPOHHBIHN pecypc] : yueb. mocodue
/ B. C. Mxwurapsia, E. B. Acradsresa, 0. H. Muponkuna, JI. U. Tpommn; mox pen. B. C.
MxurapsHa. - 2-¢ u3d., nepepad. u gom. - M.: MockoBckuil (hPMHAHCOBO-IIPOMBIIIJICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuretckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep, b. M. Teopus ciyyaifHbIX IPOIIECCOB B MPUMEpax U 3agaydax : yueOHoe nocoodue / b.
M. Mwnep, A. P. [TaakoB. — Mocksa : DUSMATIJIUT, 2007. — 320 ¢. — ISBN 978-5-9221-
0206-3. — Tekcr : snexkrtponHblid // Jlaup : snekTpoHHO-OMOMMOTEuHas cuctema. — URL:
https://e.lanbook.com/book/48168.



0) fononnumenvnas 1tumepamypa

1. Benrtuens A.Jl. Kypc Teopun ciayuaitnsix npoueccos. — M.: Hayka, 1989.
2. I'mypman, B. E. «PykoBOACTBO K pEIICHUIO 3aJad IO TEOPUU BEPOSITHOCTEH U
MaTEeMaTUYeCKOW CTaTUCTHKE»: YueOd. mocobue — 1l-e wu3g., mepepad. — M.: Beicuiee

obpazoanue, 2006.-404 c.

3. MBameB-Mycaros O.C. Teopust BeposiTHOCTEM M MaTemaTudeckas cratuctuka. M.: ®UMA,
2003. 224c.

4. Maraneikuit M.A. D51eMeHTbI TEOpUU CaydalHbIX nporieccoB. — ['poano:I'pl'yY, 2004.- 326 c.
5.Tyry6anun B.H. Teopus BeposTHOCTEH U CIydalHBIX ITporieccoB: Yueb.mocooue. — M.: 3a-Bo
Mry, 1992.

6.Demtep B. Teopust BepositHocTel U ee mpwinoxkenus. T. 1,2. — «Mwup», M., 1984.



7. MaTepuajibHO-TeXHUYeCKoe o0ecneyeHue TUCIHIUITHHBI
AkazemMuyeckasi ayJuTOpusi C JOCKOW, MeIUanpoeKTOpoM U 3KpaHoM. KoMmbroTepsl ¢
MPOrpaMMHBIMH CPEICTBAMU BU3Yyalu3aluu rpapuueckux (anios.

CocraB NMporpaMMHoOro o0ecmeueHus:
1. Windows

2. Microsoft Office

3. Adobe Master Collection

4. AutoCAD

5. Archicad

6. SPSS Statisctics

1. OC «Anbpt OOpazoBaHHE)

8. Visual Studio

9. Adobe Creative Cloud

8. ObecneueHnue 00pa3oBaTeJHLHOI0 MpoLECcca JJIsl JIUI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSAIMH 310POBbSI

[Ipn HeoOxomumocTu paboyass mporpaMMa JIUCHUIUIMHBI MOXKET OBbITh ajanThpoBaHa MIJis
oOecrieyeHns 00pa30BaTENHLHOIO MPOLIEcca JIULAM C OrpaHUUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS,
B TOM YHCJIE JUISl TUCTAHIIMOHHOTO OoO0yueHus. [ 3Toro ot cryneHTta Tpedyercss IpeacTaBUTh
3aKJIIOYEHHE TICUXO0JIoro-mMeauko-nenarorndeckoir komuccun (IIMIIK) u nuuHoe 3asiBieHue
(3asiBIIEHHME 3aKOHHOTO IIPEACTAaBUTENS).

B 3akmouennn [IMIIK nomxHO OBITH TPOIKCAHO:

- pekoMeHayeMas yueOHast Harpy3ka Ha oOyuaromierocsi (KOJIMYeCTBO AHEH B HeEJNeNI0, 4acoB B
JIEHb);

- 000pyI0OBaHNE TEXHUUECKUX YCIOBUH (TIPH HEOOXOAUMOCTH);

- CONPOBOXJEHHE M (WJIM) NPUCYTCTBUE POJUTENEH (3aKOHHBIX NPEACTaBUTENEH) BO BpeMs
yueOHoro npotecca (Ipu He0OXOTUMOCTH);

- OpraHM3amnus ICUXOJIOTO-TIEarOTHYECKOT0 COMPOBOXKICHHE OOYYaIOMIerocss € yKa3aHHeM
CHELHATUCTOB U JOMYCTUMOM Harpy3Ku (KOJIMYECTBA YaCOB B HEJIEIIO).

Jns  ocyllecTBIEHUS NPOUEAYyp TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH U IMPOMEXYTOUHOU
aTTeCTalMy OOyYarIMIMXCA TPH HEOOXOAMMOCTH MOTYT OBITh CO3MaHbl (DOHABI OIEHOYHBIX
CPEeACTB, aJaNTHPOBAHHBIE JUIsI JIMI C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3]I0POBbSl U
MO3BOJISIIONINAE OIEHUTh JTOCTI)KCHHE MMH 3alUIAaHMPOBAHHBIX B OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMe pe3yJibTaToB OOyuYeHUS U YPOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETCHIIUH,
3asIBJICHHBIX B 00pa30BaTeIbHON MTPOTrpamMme.

dopMa mnpoBeNeHUA TEKYIIe W UTOrOBOW arTecTalMu JUisl JIMI C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3JIOPOBBSI YCTAHABIMBACTCS C YYETOM HWHIMBUIYAIBHBIX TCUXO(DU3NUECKUX
0CcOOeHHOCTEH (YCTHO, MUCHbMEHHO (Ha OymMare, Ha KOMIbIOTEpe), B popMe TECTUPOBAHHUS U T.I1.).



[Tpr HEOOXOAMMOCTH CTYACHTY MPEIOCTABISETCS MOMOTHUTEIHFHOE BPEMs Il MOATOTOBKHU
OTBETa Ha 3a4eTe UM DK3aMEHE.

9. Meroauyeckue MaTepuaJibl
9.1. [Imanbl ceMUHAPCKUX 3aHITUH

Tema 1 (12 u.) IloHsTHE Cily4aitHOTO Tpoliecca
L]env 3anamusi: 03HAKOMUTBCSI C OCHOBHBIMU MOHATUSIMU U ONPEJICICHUSIMUA TEOPUU

CIIy4alHBIX IIPOLIECCOB.
dopMa poBEACHUS — JICKIMS U pELICHUE 3a/1a4.

1. Jlana ciyuaiiHas QyHKIUS X t)y=¢&/ t? +1. Haititu nBa cedyeHus u JABE peaqu3aluul JTaHHOU
Gynkuum, ecnmu £ N (0, 1) , pTYMEHT t <[] \{0} . HapucoBatp peanuzanuu.
2. Ilycth £ 1 '1- He3aBUCHUMBIC CITy4YailHbIC BEJIMYMHBI, PACIPECIICHHBIE 10 3aKOHY N (0,1/2).

IlycTb ciydaiiHbI MPOLECC ONPEIEICH COOTHOLICHHEM X (t) = (§+77)/ t, t>0 . Bbruncours

P(‘X (t)‘ S3/t) Jst moboro t> 0.

3. anp! cyqaiinbie ynkumn X (t) = £e', Y (t) = &t +t+1, Z(t) =&sindt+ncosdt, rne & u 7
- He3aBHCHMBbIC ciydaiiHble BenuuuHbl, ES =En =5, D& =Dn=1. Hailtu marematudeckue

OKUIaHUS M TUCTIEPCUHU CITyYaHBIX ()yHKITHIA.
4. V3BecTHa KOBapHalMoOHHAas (QyHKIUS K, (tl,tz):tlt2 ciyuaiiHor ¢ynkium X (t) . Haiitu

mucriepcuto X (t) . Haiiti koBapuaiimoHHbie GYHKIIMU CITyYaHBIX (YHKIIMNA Y, (1) = X (t) +t,

5. M3BecTHBI ~MaTeMaTHYecKoe —OXHIAHHE m, (t) —t ¥ KOBapWalMOHHASA (PYHKIHUSI
K, (tl,tz) :tltz2 +1 ciydaiiHod pynkium X (t) . Haiitn MaTemMaTtndeckue 0XKUIaHUS, TUCTICPCHH,
KOBapUAIIMOHHBIE U KOPPENALMOHHbBIE GYHKIMH CITyYalHbIX QYHKIUAY, (1) = X (t) +t7,

6. [lana cnyuvaiinas ¢pyakmus X (t) = £cos2t, EDE (1 / 2) . Haiitn Marematuueckoe oxujaHue,
KOBapHUAI[MOHHYIO U KOPPEISIUOHHYIO QyHKIUY, quctiepcuto X (t).

7. HaiiTu B3auMHYIO0 KOBapHAIlMOHHYIO (YHKIHIO IBYX CIyYalHBIX (YHKIHH X (t)=t?¢ u

Y (t) =t3£, rae & - cyvaiinas Benuunna, &1 11(5).

KOHTpOJ’ILHHG BOIIPOCHI:

1.TTonsarue cnyyaiinoro nporecca. [Ipumepsl. Ornpezenenue ciyd4aifHOTo mpoliecca.
2.Ceuenue ciyyaitHoro npouecca. [Ipumepsr.

3.Peanmzanus ciyyaitnoro npouecca. [lpumepsr.

4. Knaccudukanus ciydaifHbIX TPOIECCOB.

Crnrcok UCTOYHUKOB U JTUTEPATYPHI:

1.I'mypman, B. E. «Teopus BeposiTHOCTEH W MaTeMaTHuecKas CTaTUCTHKa»: Yuel. mocodue —
12-e uzn., nepepad.- M.: FOpaiir, 2015.-479 c.

2.PyKOBOACTBO K pEIICHHIO 3a7ad MO0 TEOPUU BEPOSITHOCTEH M MaTeMaTHYeCKOW CTAaTUCTHKE
[DnexTponHEbIi pecypc] : yued. mocodue / B. E. 'mypman. - 11-e uzn., mepepab. u mon. - MockBa
: FOpaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3.Teopusi BeposTHOCTEH U MaTeMaTUUYECKasi CTATHUCTUKA [ DNEKTPOHHBIN pecypc] : yueb. mocodue
/ B. C. Mxwurapsi, E. B. Acradsesa, 0. H. Muponkuna, JI. Y. Tpomun; nox pen. B. C.



MxurapsHa. - 2-¢ u3d., nepepad. u gom. - M.: MockoBckuil (hPMHAHCOBO-TIPOMBIIIJICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuterckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep b.M., IlankoB A.P. Teopus ciy4aiHbIX NPOLIECCOB B MpUMEpax U 3agadax. — M.:
OU3SMATIIAT, 2007. — 320 c.

MarepuanbHO-TEXHUYECKOE 00ECIIeUeHNE 3aHATHS: JOCKa.

Tema 2 (12 u.) JluckpeTHsie nenn MapkoBa
L]env 3anamus: OCBOCHHE OCHOBHBIX ITOHATUN JUCKPETHBIX Lienied MapkoBa U IPUMEHEHHE

UX B PEIIECHUU 3a/au.
dopma npoBeieHHs — JIEKLUSA U PeLIeHHue 3a1a4.

1. Hekotopas skonomudeckas cucrema B cocrossuuud El momyuaer 2000 ye npubsuin. Ha
CIIETYIOIINN JEHb 3Ta DKOHOMUYECKAsi CUCTEMA C BEPOATHOCTHIO 0,3 MOXKET NEPEUTH B COCTOSIHUE
E2 1 nomyuuts B 3ToM coctosiHuu 500 ye mpubbuin uimm octathest B coctosinuu E1. M3 cocrosius
E2 ¢ BeposarHoctbio 0,4 cucrema moxkeT BepHyTh B El mnm ¢ BepositHocThio 0,6 mepelTu B
cocrosnue E3. Cocrosnue E3 o3nauaer 4500 ye yOwiTkoB. M3 E3 cucrema o0s3arenbHO
nepexoquT B El. Bece mepexonbl BO3MOXHBI OJMH pa3 B CyTKM. HagaibHble BEpOATHOCTH
p(O) = (0,5 0,3 0’2). N306pa3uth rpad cucreMsl, 3amucath MaTpUily ee rnepexoaon. Haiitu

BEPOSITHOCTH COCTOSIHUM 4Yepe3 CYTKHM, 4depe3 naBoe. HallTu mnpenenbHble BEPOSTHOCTH JUISA
COCTOSIHUM JIaHHOM CHCTEMBl, BBIYHUCIUTH IMPOLICHTHOE COOTHOUICHHE BPEMEH HAXOKICHUS
CUCTEMBI B KaX/10M U3 COCTOSIHUI. BBIUMCIUTD CPEHIOIO CYTOYHYIO IPUObUIb CUCTEMBI.

2. ITycts § (k) — KOOpJIMHATa YacTULIbl, OJTy>KAAr0LIEH MO LEeJIbIM TOUKaM BEIeCTBEHHON OcH

CJICAYIOUIMM CHOCOOOM: HAXoAsCh B TPOHM3BOJIBHOM JOIYCTHMOW TOYKE HAa OCH, YacTHIA C
BepoATHOCTBIO P caBuraercs ma 1 Bmpaso, a ¢ BeposTHOCThIO Y ocTaercs Ha Mmecrte, rie
O<p<l, g=1-p u 3(0):0. HapucoBats rpad cocrostamii. [IpoBectn kiaccudukauio

COCTOAHMM 1ienu Mapkosa.

3. JIBe aBToMammHbl A U B cnatoresa B apeHly o oHOM u Tol ke neHe. Kaxnasa u3 Hux
MOYKET HaXOJUTHCS B OTHOM U3 IBYX cocTosiHuil: E1 — mammna pabortaer xoporo, E2 — mamuna
TpeOyeT peMOHTa, KOTopble 00pa3yroT menb MapkoBa. MaTpuiel BEpOSTHOCTEH NEPEX00B
MEXY COCTOSIHUSMH 3a CYTKM JUIsl 3TUX MAlllMH AaHbl. OnpeaenuTs (UHANIbHbIE BEPOITHOCTH
COCTOSTHUM 17151 00enx apromaiinH. Kakyio aBTOMaluHy CTOUT apeH10BaTh?

08 0.2 0,7 03

P, = - P, =
“7o7 03] F los 04

KOHTpOJIBHBIe BOIIPOCHI:

1.I'pad cocrostamii. [IpuHIMITBI TOCTPOEHHUS.

2.Knaccudukanust COCTOSHUIA.

3.I'pad cocrosiHMIA TpOIIECCOB THOETH U Pa3MHOKEHHUSL.

4. MapKkoBCKHI CiTy4aiHbIN NpoIecc ¢ AUCKPETHBIM BPEMEHEM U TUCKPETHBIMU COCTOSIHUSIMU
(uermm Mapkosa). [Ipumepsr.

5.BeposiTHOCTH COCTOSTHUIM, ITEPEXOIHbIE BEPOSITHOCTH.

6.OunHanbHbBIE (IpeaenbHbIe) BepossTHOCTH. CTallMOHAPHBIN pexuM 1enu Mapkosa.
7.Marpu1iia nepexoHbIX BepoaTHOCTeH. [IpHHIIMIIBI TOCTpOEHUS.

8.AuckpetHas nenb Mapkosa. CucreMa TUHEHHBIX YPaBHEHUH JIJIs1 HAX0XKJICHHSI BEPOSTHOCTEH
COCTOSTHUM.

9.luckpetHas nenb MapkoBa. [locTraHoBKa 3a/1a41 HAX0XKJICHHUS BEPOSTHOCTEH COCTOSHUH.
Crnrcok UCTOYHUKOB U JIUTEPATYPHI:



1.I'mypman, B. E. «Teopust BeposaTHOCTEH 1 MaTeMaTu4ecKas CTaTHCTUKa»: Y4el. mocodue —
12-e u3x., mepepad.- M.: FOpaiit, 2015.-479 c.

2.PyKOBOJACTBO K PEIICHUIO 3a/ad MO TEOPUU BEPOSTHOCTEM M MATEMaTHYECKOW CTAaTHUCTUKE
[DnexTpoHHBIH pecypc] : yueb. mocobue / B. E. 'mypmasn. - 11-e uzn., mepepal. u gorm. - Mocksa
: FOpaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3.Teopus BepoSITHOCTEH U MaTeMaTHYeCKasl CTAaTUCTUKA [ DJIEKTPOHHBIN pecypc] : yueb. mocodue
/ B. C. MxwurapsH, E. B. AcradpeBa, 0. H. Muponkuna, JI. . Tpomun; nox pen. B. C.
MxurapsHa. - 2-¢ u3d., nepepad. u gom. - M.: MocKOBCKUi (DPMHAHCOBO-IIPOMBIIIJICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuterckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep b.M., ITankoB A.P. Teopusi ciy4aiHbIX IPOLIECCOB B MpUMEpPAX M 3adadax. — M.:
OU3MATIIUT, 2007. — 320 c.

MarepuaabHO-TEXHHUECKOE 00ECTIeYeHNE 3aHATHS: JJOCKA.

Tema 3 (12 u.) MapKOBCKHE MPOIECCHI C HETPEPHIBHBIM BPEMEHEM

I{enp 3aHATHA: OCBOCHUE OCHOBHBIX MIOHATHI HENIPEPBIBHBIX Lienield MapkoBa U IpUMEHEHUe

UX B pEILIEHUU 3a/1au.
dopma npoBeieHNs — JIEKLUS U pelleHHe 3ajay.

1. Jlanbl uHTeHCUBHOCTH TiepexoaoB. CocTaBUTh rpad, COCTaBUTh CUCTEMY ypaBHEHUH IS
BEPOSATHOCTEN COCTOSIHUNA, HANTH PEAEIbHBIE BEPOATHOCTH JIJI1 COCTOSSHUM JaHHON CUCTEMBI.

Ay =2, Ay =3, Ay=1 Ay =3, A, =2, 1=1

2. MapkoBCKuUi cilydallHbIN ITPOLECC ¢ YEThIpbMs BO3MOKHbIMU cocTostHusiMu EQ, E1, E2,
E3 3aman rpadom nepexoqoB. HaiiTu MaTpuily HHTEHCUBHOCTH iepexo0B. COCTaBUTh CUCTEMY
YpPaBHEHUHN Uil BEPOSTHOCTEW COCTOSHWM, HAWTU MPEIACIbHbIE BEPOSTHOCTH JII COCTOSHHM
JTAaHHOUW CHUCTEMBI.

KoHTposbHBIE BOITPOCHL:

33. HenpepsiBHas nens Mapkosa. OnpeenieHne, mpuMephl.

34. TIoTok BEpOSATHOCTH HEMPEPHIBHOM 11enu Mapkosa.

35. Pa3meuenHsIi rpad COCTOSHUI I HEMPEPHIBHOM 11enu MapkoBa.

36. Cucrema muddepeHmanbHbIX ypaBHeHHH KosMoroposa aiist HenpepbIBHOM 1enu MapkoBsa.
37. IloctaHoBKa 3a/1a4M HAXOKICHUS BEPOSTHOCTEW COCTOSIHUI B HENPEPBIBHOU 1ienn MapkoBa.
38. Matpuna unteHcuBHocTell. [IpaBuia mocTpoeHus.

39. CBs13b MEXIy MaTpHIIe HHTEHCUBHOCTEH U TpadoM COCTOSHUIA.

Cnrcok UCTOYHUKOB U JIUTEPATYPBI:

1.I'mypman, B. E. «Teopust BeposTHOCTE 1 MaTemMaTH4eckas CTaTHCTUKa»: Y4el. mocodue —
12-e u3n., mepepabd.- M.: FOpaiir, 2015.-479 c.

2.PyKOBOJICTBO K PEIICHHUIO 33/ad MO TEOPHUU BEPOSTHOCTEM M MAaTEeMaTHYECKOW CTaTUCTUKE
[DnexTpoHHBIH pecypc] : yuebd. mocobue / B. E. 'mypmasn. - 11-e uzn., mepepal. u gorm. - Mocksa
: FOpaiir, 2013. - 404 c. : - ISBN 978-5-9916-2220-2



3. Teopust BeposATHOCTEH U MaTeMaTUUYECKasi CTATHCTUKA [ DNEKTPOHHEBIN pecypc] : yuel. mocodue
/ B. C. Mxwurapsia, E. B. Acradsesa, 0. H. Muponkuna, JI. M. Tpomun; nox pen. B. C.
MxurapsHa. - 2-¢ u3d., nepepad. u gom. - M.: MockoBckuil (hPMHAHCOBO-TIPOMBIIIJICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuterckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep b.M., ITankoB A.P. Teopus ciy4ailHbIX NPOLIECCOB B MpUMEpax U 3agadax. — M.:
OU3MATIIUT, 2007. — 320 c.

MarepuaabHO-TEXHHUECKOE 00ECTIeYeHNE 3aHATHS: JJOCKA.

Tema 4 (12 u.) Cnyuaiiaslie npoueccbl. O630p.

Llenb 3anHATHS: 0030p 3a/1a4, BCTPEYAIOIIUXCS B TEOPHU CIIyYalHBIX IPOLIECCOB.
®opma NpoBeACHUS — JIEKLIMSI U PELLICHUE 3aa4.

1. B Gropo obGciyxuBaHusi B cpeaHeM mocTynaeT 12 3asBok B yac. CumTas MOTOK 3aKa30B
IPOCTEHIINM, OIPEJEIIUTH BEPOSITHOCTD TOT0, UTO: @) 3@ | MUHYTY HE IOCTYIIMT HU OJHOIO 3aKa3a,
0) 3a 10 MUHYT MOCTYIIUT He 0oJiee TPeX 3aKa30B.
2. B pecropan mpuObiBaer B cpenHeM 20 mocerutenedl B yac. CunTtas MOTOK MOCETUTENEH
MPOCTEUIIINM, U 3Has, 4TO pecTopaH oTkphiBaeTcsa B 11.00, onpenenure:

a) BEpOATHOCTH TOrO, uTo B 11.12 B pecropan npuzaer 20 noceTuTenen mpu ycioBUHU, 4TO
B 11.07 ux 6s110 18

0) BepOosSITHOCTB TOTO, 4TO MKy 11.28 1 11.30 B pecTopane mosiBUTCA HOBBIN MTOCETUTEITb,
€CJIM U3BECTHO, UTO MPEALIECTBYIOMUN MOCETUTENb NpuosLT B 11.25.
3. B TeueHue neKuuy IpuMepHO Kaxaple 15 MUHYT mosBisieTcst HoBast popmyina. Cunrasi TOTOK
HOBBIX ()OPMYJT IPOCTEHUIIINM, HAUTH BEPOATHOCTU TOTO, YTO: &) B TEUCHHE MOIy4aca He OyaeT
HOBBIX (hopMyJI, 0) €Clii B T€UCHHE MPEABAYIINX 15 MUHYT HE OBUIO HOBBIX (POPMYJI, TO U B
cnenyromue 15 MUHYT ux He OyJeT, B) B TeueHUe napbl OyaeT 1o KpaiiHeill Mmepe 2 HOBbBIE
(bopMyIIbI.
4. CpenHee yncio OpakOBaHHBIX JeTanel, U3rOTaBIMBAEMbIX CTAHKOM-aBTOMAaTOM B T€UEHUE
OJIHOTO 4aca, paBHO 4. CMmeHa HaunHaetcs B 8:00. Haiitu BeposiTHOCTB TOTO, uTO: ) 10 12:00
aBTOMAT U3TOTOBUT POBHO 4 OpakoBaHHBIe neTanu, 0) ¢ 9:00 go 9:30 aBTOMAaT He caenaer HU
OJIHOM OpakoBaHHOM jaeTanu, B) eciu 10 9:00 He ObLIO CIeIaHO HU OJTHOM OpakOBaHHBIC JETAH,
T0 110 9:15 Oynet xots Obl 2 OpakOBaHHbBIE IETAIH.
5. Cpeanee 4KCIO 3aKa30B TAKCH, MOCTYMAIOIMINX HA JUCIETYEPCKUI MyHKT 32 OJIHY MUHYTY,
paBHO 3. HaiiTi BepoSATHOCTB TOT0, YTO 32 2 MUHYTHI IIOCTYIIUT: a) pOBHO 4 BBI30BA, 0) MeHee 4
BBI30BOB, B) HE ME€HEE 4 BHI30BOB.

KOHTpOJIBHBIC BOIIPOCHI:

1.IlonsTHE TOTOKA COOBITHIA.

2.PerynsipHblif TOTOK COOBITHH.

3.HekoTophkie cBOHCTBA TOTOKOB COOBITHH.

4.0OparHapHOCTh OTOKa coObITHi. [IprMepsl.
5.MlHTEHCUBHOCTbH MOTOKA COOBITHI.

6.0TcyTcTBHE noceneiicTBUS B ToTOKe coObITHi. IIpumepsl.
7.CTaiiMoHapHOCTh MOTOKa coObITHH. [Ipumepsl.
8.0mnpeneneHue mpocTeniero noToka coobITuii. Ilpumepsi.
9.I1oTOK COOBITHIA C OTPaHNYEHHBIM ITOCIIEACHCTBUEM.

10. Pacnpenenenne NpoMeKyTKOB BPEMEHH MEX/y COCETHUMH COOBITUSIMH B TOTOKE COOBITHH.
11. Pacnipenenenue Ilyaccona.

Cnrcok UCTOYHUKOB U JIUTEPATYPBI:



1.I'mypman, B. E. «Teopust BeposaTHOCTEH 1 MaTeMaTu4ecKas CTaTHCTUKa»: Y4el. mocodue —
12-e u3x., mepepad.- M.: FOpaiit, 2015.-479 c.

2.PyKOBOJACTBO K PEIICHUIO 3a/ad MO TEOPUU BEPOSTHOCTEM M MATEMaTHYECKOW CTAaTHUCTUKE
[DnexTpoHHBIH pecypc] : yueb. mocobue / B. E. 'mypmasn. - 11-e uzn., mepepal. u gorm. - Mocksa
: FOpaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3.Teopus BepoSITHOCTEH U MaTeMaTHYeCKasl CTAaTUCTUKA [ DJIEKTPOHHBIN pecypc] : yueb. mocodue
/ B. C. MxwurapsH, E. B. AcradpeBa, 0. H. Muponkuna, JI. . Tpomun; nox pen. B. C.
MxurapsHa. - 2-¢ u3d., nepepad. u gom. - M.: MocKOBCKUi (DPMHAHCOBO-IIPOMBIIIJICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuterckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep b.M., ITankoB A.P. Teopusi ciy4aiHbIX IPOLIECCOB B MpUMEpPAX M 3adadax. — M.:
OU3MATIIUT, 2007. — 320 c.

MarepuanbHO-TEXHUYECKOE 00ECIIeUeHNE 3aHATHS: JOCKa.

9.2. MeToauuecKkue YKazaHus 1Jis oﬁyqamumxcﬂ M0 OCBOCHHIO TUCHHUIIIMHBI

HaunmenoBanue Kou- Bomnpocs! 115 uzyuenus Jluteparypa
pazzena JUCHUIUIMHBL | BO
4acoB
[Tonsitue ciayyaitnoro | 10 [lonsiTue cmywaiitHoro mponecca. | Maranbsiukuii MLA.
npouecca [Ipumepsl. Ornpenenenue | DneMEHThI TEOPUHU
CIIyyailHOro npouecca. CedeHHe | CIydalHBIX POIECCOB.
ciydaiiHoro mporecca. Peanmsarus | (c. 122-153)
CIIy4aiiHOT O npouecca. | 'mypman B.E. Teopus
Knaccugukanus CIIy4alHBIX | BEPOATHOCTEH u
MIPOLIECCOB. [lonsiTue MOTOKA | MaTeMaTuyeckas
COOBITHH. CgoiicTBa MOTOKOB | ctaTuctuka. (c. 386-
COOBITHIA. I'pad cocrosiHuid. | 415)
Knaccudukanmsi cocTosSHUM.
JIucKpeTHBbIE Lienn 12 MapxkoBckuil cirydaiiHelii mpouecc ¢ | Maransiukuiit MLA.
MapxkoBa JUCKPETHBIM BPEMEHEM U DNEeMEHTHI TEOPUH
JMCKPETHBIMH COCTOSIHUAMU (LI€TTH CIIy4aiHbIX ITPOLIECCOB.
Mapxkosa). BepositHoctu coctosiauid, | (c. 182-219)
MEPEXOAHBIE BEPOSITHOCTH. Muep b.M., ITankos
[IpenenbHbIE BEPOSITHOCTH. A.P. Teopus
CrannoHapHBIM peXUM LENU CIIy4alHBIX IIPOLIECCOB
MapxkoBa. MaTtpuiia nepexoaHbIxX B IIpUMEpPAX U 3aJadax.
BeposiTHOCTEN. OTHOPOIHBIE 1IENU (c. 83-98)
Mapxkosa. YpasHenus Koimoroposa-
UenmeHa.
MapxkoBckue 10 MapkoBckuii 0fHOpoAHBIN npouecc | Matanbiukuii M.A.
IIPOLIECCHI C C HENPEPBIBHBIM BPEMEHEM U DNEeMEHTHI TEOPHH
HENPEPBIBHBIM JUCKPETHBIM MHOXECTBOM CIIy4alHBIX IIPOLIECCOB.
BpPEMECHEM cocrostHuit. [TOTOK BEpOSTHOCTH (c. 258-270)
HEIpepbIBHOU Lienu Mapkosa.
Pa3meuennslii rpad cocTosHUM ams
HEIpepbIBHOU Lienu Mapkosa.
Cucrema nuddepeHuanbHbIX
ypaBHeHuii Konmoroposa s
HeNpepbIBHOU e Mapkosa.




CrannoHapHbI peXUM
HeNpepbIBHOM 11enn MapKoBa.
Martpu1ia UHTEHCUBHOCTEH.

Ciyualinbie
nporeccel. O030p.

10

CranuoHapHble IPOLIECCH] B Y3KOM U
UPOKOM cMmbIcie. [IyaccoHoBCckui
npouecc. [Ipouecc rudenu u
Pa3MHOXKEHHUS.

Martanpimkuii M.A.
DNEMEHTHI TEOPUU
CIIy4aifHbIX MTPOLIECCOB.
(c. 156-167)

Munnep b.M., [Tankos
A.P. Teopus
CIIy4aifHbIX MPOLIECCOB
B IIpUMEpax U 3aJavax.

(c. 29-52)

9.3. Nnubie maTepuaisl




Ipunoowcenue 1
AHHOTALUSA JMCHUTTJIMHBI

JuctunnuHa «Teopust ciiydailHbIX TPOILIECCOB» BXOJIMT B COCTaB 00s3aTeNbHON YacTu O0ka b1
JUCITUIUIMH y4eOHOTO TUTaHa 10 HaIPaBJICHUIO MOATroToBKH 45.03.04 “HHTennekTyanbHble
CHUCTEMBI B TYMaHUTApHOU cdepe”. Jucnumimaa pean3yercst Ha OTACICHUN
WHTEJICKTYyalIbHBIX CUCTEM B TYMaHUTapHOU cdepe kadenpoli MaTeMaTHKH, TIOTUKH U
MHTEJJIEKTyalIbHBIX CUCTEM B T'yMaHUTapHOU cdepe B TPETbEM CEMECTPE.

Lenv Oucyunaumel: O3HAKOMUTH CTYJEHTOB C MaTEMaTHUYECKMMM TMOHSATHSMH M CpPEIACTBAMHU
TCOpHUU CJIy‘-Iaf/'IHBIX mponeccoB, KOTOPBIC MOryT HCIHOJb30BATLCA, B YaCTHOCTH, IIpPHU
CTaTHUCTUYECKON 00paboTKe IaHHBIX, B TEOPUH MACCOBOrO OOCIY)XKMBaHH, HCCIEAOBAHUU
omeparuii. llenplo Kypca sBIsIeTCS Takke OOy4YeHHE CIymaTesield CTHII0 MaTeMaTHUYeCKOTO
MOJICJIUPOBAHUSl C KCIOJb30BAaHHEM COBPEMEHHBIX IMOHSATHI M METOJOB TEOPUHU CIIydalHBIX
IIPOLIECCOB.

3aoauu:

° O3HaKOMMTh CTYI€HTOB C OCHOBHBIMU HOHSATHUSMU B 00JIaCTH CITy4yailHBIX IPOLIECCOB.
° O3HaKOMUTBH C OCHOBHBIMU METOJIaMH T€OPUH CITy4alHBIX IPOLIECCOB;

° HayuuTe npUMEHATH [10JIy4€HHbIE TEOPETUUECKHUE 3HAHUSI HA ITPAKTHKE;

° [TpuBneus X BHUMAHUSA K OOraTOMy MHOTOOOPA3UIO MPUIIOKECHUH.

Jucyunnuna nanpaénena na gpopmupoganue ciedyrouux KOMnemeHyu.

° ITK-4.1 3HaeT TeopeTHyYeCKHE OCHOBBI pa3pabOTKU 0a3 JaHHBIX U CHCTEMY TpeOOBaHHIH,
NPEIbABISEMBIX K JIMHTBUCTHUECKOMY 00ECIIEUEHHIO
° [1K-4.2 YmMeeT NpUMEHATh COBPEMEHHBIE CHUCTEMBI YyIpaBlieHUs 0a3aMH JAaHHBIX JUIs

MPAKTUYECKONH padOThl MO CO3/IaHUIO U HCIOJIb30BAHMIO 0a3 JaHHBIX B Pa3HbIX MPEIMETHBIX
o0nacTsx

° [1K-4.3 YMmeeT ucnonp30BaTh JUHTBUCTUUECKOE 0OEcTIeueHne HHPOPMAIIMOHHBIX CUCTEM
° [T1K-4.4 UmeeT mpakTH4ECKUH OMBIT pa3paOOTKHU, MOAECPHU3ALIMU U HUCIIOJIb30BaHUS 0a3
JTAHHBIX, a TAKXKe UCTOJIb30BAHUS JIMHIBUCTHUECKOT0 o0ecrieueH st HH(OPMAIIMOHHBIX CUCTEM

B pezynomame oceoenus oucyuniunvl 00y4arouutics O0ANCeH.:
3nams:
° OCHOBHBIE IOHATHUS U TEOPEMBI TEOPUHU BEPOSITHOCTEN;

° OcCHOBHBIE XapaKTEPUCTUKH HanOoJiee BaXKHBIX 3aKOHOB pacIipeIeIeHUs CIIyJaiHbIX
BEIINYUH;
° OCHOBHBIE IOHATHUS TEOPUHN CIYYalHBIX IPOIECCOB;

° OCHOBHBIE TUIIBI CITyYalHBIX IPOLECCOB;



° OcHOBHBIE CTIOCOOBI TOCTPOCHUS U UCCIIEOBAHUS BEPOSITHOCTHBIX MOZETICH peaabHbIX

MPOLECCOB U SIBJICHUM.

Ymersn:

° Pewate 3aaun aHanu3a JaHHBIX HA KOMIIBIOTEPE;

o Hcnonp30BaTh NOHATHE CIIy4aillHOTO IIpOLEcca ITPU PELIEHUH HEKOTOPBIX 3aay;

° AHanM3upoBaTh CiIy4dailHbIE MPOLIECCH] C JUCKPETHBIM U HETIPEPBIBHBIM BPEMEHEM;
Baanern:

° HaBplkamMu BEIYHMCIICHUS BEPOSTHOCTEH CIIyJailHBIX COOBITHI;

° HaBblkamMu BBIUHMCIIEHNSI OCHOBHBIX YMCIIOBBIX XaPAaKTEPUCTHUK CIIyYalHbIX BEJIUMYUH;
° HaBbikaMu BbIUKCIIEHHSI OCHOBHBIX XapaKTEPUCTHUK CIIy4alHbIX IIPOLIECCOB;

° Hassikamu pemenus ypasaeHuit Konmmoroposa-Yernmena;

° HaBbixkamu noctpoenust rpadoB COCTOSIHUM CIy4YailHBIX MPOLIECCOB;

° HaBblkamu BbIUHMCIIEHUS IEPEXOIHBIX, IPEAEIIbHBIX BEPOATHOCTEM.

° CIIOCOOHOCTBIO UCIIOJIb30BAaTh MATEMATUYECKNE METO/IbI B 3a/1a4ax

Paboueii mporpamMmoi perycCMOTPEHBI CIIEAYIONINE BUABI KOHTPOJIS: TPOMEKYTOUHBIH KOHTPOJIb
B (hopMe KOHTPOJIbHBIX pa0OT U UTOTOBBIN KOHTPOJIb B BUJIE IK3aMEHa.

OO6m1ast TpyA0€MKOCTh OCBOCHHUSI TUCIUILIMHBI COCTABIISIET 3 3aU€THBIC €IMHUIIBL.



