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1. IlosicHuTEILHAS 3aNIHCKA

1.1. ean v 3aga4M TUCHUILIHHBI

Lenv Oucyuniunevl: 03HAKOMUTH CTYJEHTOB C MAaTEMaTHYECKHMH IOHSATUSMU U CpPEICTBAMHU
TEOPUM CIy4YalHBIX MPOLECCOB, KOTOpPbIE MOIYT MCHOJb30BaThCs, B YaCTHOCTH, IIpH
CTAaTHCTUYECKOW 0O0pabOTKe IaHHBIX, B TEOPUU MACCOBOTO OOCITY)KMBAHHS, HCCIEIOBAHUU
omeparuii. Llenpio Kypca sBIseTCs Takke OOydeHHE CIyllaTeNei CTUI MaTeMaTHYeCKOTo
MOJICIMPOBAHUSL C HCIIOIH30BAHUEM COBPEMEHHBIX TMOHITHH M METOJOB TEOPHH CIIyYailHBIX
IIPOLIECCOB.

3aoauu:

° O3HAaKOMUTH CTYJICHTOB C OCHOBHBIMH MOHATHSAMH B 00JIACTH CIIyIaHBIX MTPOIIECCOB.
° O3HAaKOMHTH C OCHOBHBIMH METOJIaMHU TCOPHH CITyYaHHBIX MPOIECCOB;

° Hay4uuTh IpUMEHSATh OJyYeHHBIC TCOPETUUESCKHIE 3HAHHS Ha TIPAKTHKE;

° [TpuBiieys MX BHUMaHUS K OOraTOMy MHOTO00pa3uio MPUIIOKECHUN.

1.2. HepequL IUIaHUPYEMBIX PE3YJIbTATOB O6yLI6HI/IH o AUCHUIIIIMHE, COOTHCCCHHBLIX C
UHAUKaTOpaMu JOCTUKCHUA KOMHGTGHHHﬁ:

Koabt Conep:xxanue IlepeyeHb MIaHNPyeMbIX Pe3yJbTATOB
KOMIETEeHI[UH KOMMeTeHIUI 00y4YeHHs MO TUCHHUTLINHE
I1K-4 [TK-4.1 3namo:
Crnocoben 3HaeT TeopeTUIecKue | ® OcHOBHBIE TIOHATHUS U TEOPEMBI TCOPHUH
pa3pabaThiBaTh, OCHOBBI pa3padOTKH .
BEPOSTHOCTEH;
MOJICPHU3UPOBATh | 0a3 JAHHBIX U
U IPUMEHSTh cucreMy TpeOoBaHUi, | ® OcHOBHBIE XapaKTEPUCTUKH Hanboee
CUCTEMBHI, PEIBABISEMBIX K .
Ba)XHBIX 3aKOHOB PACHpPEIEICHUS CITyYailHbIX
UCTIOIB3YIOIIHE JUHTBUCTUYECKOMY
cpenctBa 6a3 o0ecIeYeHUIO BEJINYMH;
IAaHHBIX U I1IK-4.2 "
o OcHOBHbBIE IOHATHS TEOPUU CITyHYalHBIX
JMHTBUCTUYECKOTO | YMEEeT NPUMEHSTh
obecrnieueHus COBPEMEHHBIC IIPOLECCOB;
CHCTCMBI yHPaBIICHUA | o OCHOBHBIE THITBI CITy9aliHBIX TIPOIECCOB;
0azamMu JaHHBIX IS
HpaKTquCKOﬁ ® OCHOBHBIE CIIOCOOBI IMOCTPOCHUSA U

paboTHI TIO CO3/TaHUIO

UCCIICIOBAaHHSI BEPOSTHOCTHBIX MO/JIEIICH
U UCIIOJIL30BaHUIO 0a3

JAHHBIX B pa3HbIX PCATBHBIX ITPOLCCCOB U SIBIICHUM.

TIPEIMETHBIX Vens:

ob1acTsx ° Penats 3a1aun aHAIN3a TAHHBIX HA
[1K-4.3

VYMeer ucnons3oBath | KOMIIBIOTCPE,

TMHIBUCTHHCCKOC ° Hcnosnb30BaTh TIOHATHE CITy4aiHOro
obecrieueHue

MHDOPMATIHOHHBIX TIPOIIECCA MPU PEIIEHUH HEKOTOPBIX 337144,
cueTeM . AHanu3upoBaTh CIIyyaifHbIe MPOIIECCHI C
[1K-4.4

Vmeer HpaKTI/ILIeCKI/Iﬁ JUCKPETHBIM U HCIIPCPBIBHBIM BPCMCHCM.

ONBIT Pa3pabOTKH,




MOJIEpHU3ALUH U Braoemu:

HCTIOJIb30BaHUS 0a3 ° HaBplkaMy  BBIYHCIIEHHS BEPOSTHOCTEH
JaHHBIX, a TaKXE o o

CJ'Iy‘IaI/IHBIX C06BITI/II/I;
HCIIOJIB30BAHUS
JIMHITBUCTHYCCKOT O [ HaBI)IKaMI/I BBIYUCIICHUA OCHOBHBIX
obecneueHus .

YHCIIOBBIX XapPAKTEPUCTUK CITyYalHBIX BETUYHH;
UH(POPMAIIHOHHBIX
CUCTCM [ ] HaBLIKaMI/I BBIYHUCJIICHUA OCHOBHBIX

XapaKTEPUCTHK CIIy4allHbIX IPOLECCOB;

° HaBbikamu perieHust ypaBHEHHIA
Koamoroposa-UenmeHa;

° Hassikamu noctpoenus rpados
COCTOSTHUH CITy4alHBIX IPOIECCOB;

o HaBbikaMy BbIUKCIEHMS IEPEXOAHBIX,
npeiebHbIX BEPOSITHOCTEH.

o CIIOCOOHOCTHIO UCIIOJIb30BaTh

MAaTEMATHYCCKHUEC MCTOJbI B 3aJadax

1.3. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

HuctunmHa «Teopust CiaydalHBIX TPOIIECCOB»  BXOJHWT B COCTAaB 4YacTH, (popMupyemoi
ydacTHUKaMU 00pa3oBaTelbHBIX OTHOIICHHWH YYeOHOTO TUIaHa 1O HANpaBIEHUIO MOJITOTOBKU
45.03.04 “HUHTenmnexTyanbHble CUCTEMBI B TYMaHUTapHOU chepe”. Jucnurmmna peaausyercs Ha
OTJICJICHUH MHTEJUICKTYaIbHBIX CUCTEM B TYMaHHUTAPHOU cdepe Kadeapoit MaTeMaTHKH, JJOTUKH
U UHTEJUIEKTYaJIbHBIX CHCTEM B TYMaHUTApHOI cepe B HETBEPTOM CEMECTPE.

Jlst ocBOEHUST AUCIUIUITMHBI HEOOXOAUMBI KOMIIETEHIINU, CHOPMHUPOBAHHBIE B XOJC WM3YyUYCHUS
CIEIYIOIIMX TUCIUIUIAH U MPOXOKICHUS MPAKTUK: MaTeMaTUYECKHI aHalu3, anredpa B 00bEMe
1-2 cemecTpoB U TEOPUS BEPOATHOCTEN U CTATUCTHKA.

B pe3ynbpTare 0ocBOSHUS AUCIHUILTUHBI JOPMUPYIOTCS KOMIIETEHITUH, HEOOXOAMMBIE JUISI N3yUSHUS
CIEIYIOMNX AUCHMUILUIUH ¥ TPOXOXKACHUS MPAKTUK: METOAbl 00pabOTKH COIMOJIOTHYECKHX
JAHHBIX, JIOTHYCCKUE OCHOBBI (PYHKIIMOHAIHHOTO MPOTPAMMHPOBAHHS, TEOPUS MACCOBOTO
00CITyKUBaHUS, HCCTIETOBAHUE OTIEPAIIHIA.

2. CTpyKTYypa AUCHHUILINHBI
OO6m1ast TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 3 3.€., 108 .

CTpyKTypa IHCUMIIIMHBI 1JI1 04HOI GopMbI 00yUeHMsI

O0beM IUCHUIUTMHBI B (OpME KOHTAKTHOW pPa0OTBI OOYYAOIIUXCS C IMeJarormyecKuMu
paboTHUKaMU U (WIIK) TUI[AMH, TPUBIIEKAEMBIMU K pean3aiuy o0pa3oBaTelbHOM MPOrpaMMbl Ha
WHBIX YCIIOBUSX, IPH MTPOBECHUH YICOHBIX 3aHATHH:




Cemectp | Tum ydeOHBIX 3aHATHI KommmuecTBo
4acoB
3 Jlekuun 10
3 CemuHapspl/mabopaTopHbIe pabOTHI 32
Bcero: 42

O0beM AuCHUILTUHBI (MOYJIs1) B hOpME CAMOCTOSITENbHON PAOOThl 00YYAIOIINXCS COCTABIISIET
48 akaIeMHYECKHUX YaCOB.

3. Copaepsxanue QU CHUITHHBI

Ne | HaumenoBanue Conepxanue pazzaena

/1 | pa3jena JUCIUTLIMHEL

1. | IlonsTue cayyaitHoro | Onpenenenue cirydaiiHoro nponecca. OCHOBHas
npoiiecca KJaccudukanus cirydaiHsIX mpoiecco. [ToTok

coObITuii. CBOMCTBA MOTOKA COOBITHI. ['pad
coctostauii. Kitaccudukaiysi COCTOSIHHIA.

2. | JluckpeTrHble enu BeposTHOCTH COCTOSIHUM, NIEPEXOIHBIE BEPOSATHOCTH.
Mapkosa [IpenenpHble BepossTHOCTU. OJHOPOIHBIE LETIH

Mapkosa. YpaBuenusa Konmoroposa-Yenmena.

3. | MapkoBckue MapkoBCKHI OTHOPOIHBIN MPOLECC C HENPEPHIBHBIM
IIPOLIECCHI C BPEMEHEM U JUCKPETHBIM MHOXKECTBOM COCTOSHUMU.
HETIPEPBIBHBIM [lepexoanHbie BEPOSITHOCTHBIE PYHKIIMU. Y paBHEHUS
BpEMEHEM Kommoroposa-Uenmena. THTEHCHBHOCTH

IEPEXOJIOB.

4. | Cnoy4aiiHbie CramnmonapHsle MPOLECCH B Y3KOM U HIUPOKOM

nporecchl. O630p. cMmbicie. [TyaccoHoBckuit niponecc. BunepoBckui
nporiecc. bpoyHoBckoe nBmxenue. [Iporecc rudenu
Y Pa3MHOKEHMUSL.

4. OoOpa3oBare/ibHbIE TEXHOJIOTHHI

|Ng| Haumenosanue | Buowt yueonou | DopmMupyemMbie |

NudopmanmnoHnbie U




n/ pazoena padomul KOMIIeTeHI[UH o0pa3oBaTe/ibHbIE
n (yka3biBaeTcs TEXHOJIOTHH
KO/L
KOMIIETEHI[UN)
1 2 3 4 5
1 | ITorsTue Jlexmus 1 I1IK-4.1 BBonnas neknus-6ecena.
CITy4aitHOTO Cemunap 1 [1K-4.2 [IpakTHKyM O PELIEHUIO
3a1a4.
fiponiecea Jlekusa 2 [1K-4.1 Teopernueckas neKkus.
Cemunap 2 I1K-4.2 IIpakTHKyM 1O pELICHUIO
3a/1a4.
Jexuus 3 I1K-4.2 Teopernueckas JeKus.
Cemunap 3 IIpakTUKyM 1O PELICHUIO
3ajad.
CamocrosiTenbHa PaboTa ¢ 31eKTpOHHBIM
s pabora KOHCIIEKTOM, DJIEKTPOHHBIM
3a/1a4HUKOM U UHTEPHET-
pecypcami.
KoncynsTupoBanue u npuém
JIOMAIIIHUX 33JIaHul
MOCPEICTBOM 3JIEKTPOHHOU
MOYTHI
2 JIuckpeTHbIC Jlexus 4 [1K-4.2 TeopeTnueckas JeKIus.
enu Cemunap 4 [1K-4.3 [IpakTHKyM MO pEIEHUIO
Mapxkosa JaAat
Teopernueckas neKus.
Jlexuus 5 I1K-4.2 IIpakTUKyM 1O pEIICHUIO
CemuHnap 5 I1K-4.3 3a7ad4.
TeopeTnueckas neKuus.
Jlexnus 6 I1K-4.3 [IpakTUKyM 10 PELICHUIO
Cemunap 6 3a/1a4.
PaGora ¢ 3neKTpOHHBIM
CamocrosiTenbHa KOHCIIEKTOM, DJIEKTPOHHBIM
s pabora 3aJaYHUKOM U UHTEPHET-
pecypcamu.
KoncynpTupoBanue u npuém
JIOMAIIIHUX 33JIaHul
MOCPECTBOM 3JIEKTPOHHOM
MIOYThI
3 MapkoBcKue Jlexmus 7 I1K-4.2 TeopeTnueckas neKIus.
TIPOLIECCHI C Cemunap 7 I1K-4.1 [IpakTHKyM MO pELICHUIO
3az1ad.
HETPEPLIBHBIM Jlexuus 8 [1K-4.2 Teopernueckas JIeKIusI.
BpEMCHEM Cemunap 8 I1K-4.1 IIpakTHKyM 1O peLeHo
3a/1a4.
Jlexuus 9 I1K-4.1 Teopernueckas Jeknusi.
Cemunap 9 [IpakTUKyM MO pEeICHUIO
3azad.
CamocrosiTenbHa PaboTa ¢ 311eKTpOHHBIM
s pabora KOHCIIEKTOM, DJICKTPOHHLIM

3a/1a4HUKOM U UHTEPHET-
pecypcamu.




KoncynpTupoBanue u npuém
JIOMAIITHUX 3aJJaHui
MOCPEICTBOM BJIEKTPOHHOM
MOYTHI

4 | Cnyuaiinbie Jlexusa 10 I1K-4.2 TeopeTnueckas aeKIus.

IIPOLIECCHL. Cemunap 10 [1K-4.3 [IpakTUKyM 1O pELICHUIO
3a/ad.

O630p. Jlekmmsa 11 IIK-4.4 Teopernueckas neKkuus.

Cemunap 11 I1K-4.4 ITpakTHKyM 1O peleHnIo

3azad.

Jlexuus 12 I1K-4.4 Teopernueckas JeKIus.

Cemunap 12 [IpakTUKyM MO pEHICHUIO

3azad.

CamocrosiTenbHa PaboTa ¢ 311eKTpOHHBIM

s paboTa KOHCIIEKTOM, 3JICKTPOHHBIM

3aJaYHUKOM U UHTEPHET-

pecypcami.

KoncynpTupoBanue u npuém

JOMAITHUX 3aaHuI

MOCPEICTBOM JJIEKTPOHHOM

IIOYTHI

B nmnepuon BpeMEHHOro NPUOCTAHOBJIEHHUS IOCEUIEHMsS] OOYYarOUIMMHCS [OMEIIEHUH U
tepputopun PITY. mns opranuzanmuu y4deOHOro mpolecca ¢ HNPUMEHEHHEM 3JIEKTPOHHOTO
oOydeHHsT W JUCTAHLHMOHHBIX OOpPa30BATEIbHBIX TEXHOJOTUH MOTYT OBITh MCIOIb30BaHbI
cienyroue 00pa3oBaTesIbHbIE TEXHOIOTHH:

— BUJCO-JICKIINH;

— OHJIAIH-JIEKLIUU B PEKUME PEAJIbHOTO BPEMEHU;

— 3JIEKTPOHHbIE YUEOHHKH, yUeOHbIE OCOOMS, HAyUHbIE U3AaHUS B DJIEKTPOHHOM BUJIE U JOCTYI
K UHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHbIM pecypcam;

— CUCTEMBI JJIsl 3JIEKTPOHHOT'O TECTUPOBAHMSI,

— KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM TEJIEKOMMYHUKAIIMOHHBIX CPEJCTB.

5. OueHka mIaHMPyeMbIX Pe3yJbTATOB 00yUeHUs
5.1. Cucrema orieHUBaHUS

@Dopma KoHmpons Cpok omuemnocmu Makc. konuuecmeo
oannos
3a 00ny Bcezo
paoomy
Tekyuii KOHTPOJIb:
] koHTp. Pabora (paznenst 1-2) 4 nenens 20 6an1oB 20 6aynoB
° KOHTp. pabota (pazmen 3) 7 nenens 15 6amnoB 20 6annoB
o KOHTp. paboTa (pa3aeisl 4-5) 10 Hemens 15 GamioB 20 GaioB
[TpomexxyTouHas aTTecTays (9K3aMeH) 12 nenens 40 GamioB
Hroro 3a cemecTp (TUCIUILINHY) 100
0aJIoB

[ToyrydeHHBIH COBOKYIHBIN pe3yIbTaT KOHBEPTUPYETCS B TPAJAUIIMOHHYIO IITKATy OIICHOK U B
HIKaly olleHOK EBporieiickoii cucteMsl nepeHoca u HakorieHus kpeautos (European Credit
Transfer System; ganee — ECTS) B cooTBeTcTBHHM ¢ TaOIUIIEH:




100-6anmspas TpaguuuoHHas mkana HIxama ECTS
HIKaJia

95 -100 A

23 _ 04 OTJINYHO B

68 — 82 XOPOIIO 3a4TCHO C

56 — 67 D

5055 YIOBJICTBOPUTEIHHO E

20-49 FX

0_19 HEYJIOBJIETBOPUTEIHHO HE 3a4TE€HO F

5.2. Kputepuu BbICTABJICHUS OLIEHKHU MO TUCLUUILIAHE

Banael/
HIxkana
ECTS

Ouenka nmo
MUCHUILINHE

Kputepun onenkn pe3yibTaToB 00y4eHHUs 110
AUCUHMILINHE

100-83/
AB

«OTIIHYHOY/
«3a4TEHO
(oTm4HO )»/
«3a4TEHO»

BricraBisiercs o0yyaromemMycs, €Ciii OH IIyO0KO U
MIPOYHO YCBOWJI TEOPETHUYESCKHUI U TIPAKTUICCKUI
MaTepHuall, MOKET IPOJIEMOHCTPUPOBATH ITO Ha 3aHATHUSX
U B XOJI€ MPOMEKYTOYHOMN aTTECTAIIUH.

OO0yuaromuiicsi HICUYEPIBIBAIOIIE U JTJOTUYECKUA CTPOMHO
u3JaraeT yueOHbIi MaTepuall, yMeeT yBsI3bIBaTh TEOPHUIO C
MPAKTUKOH, CIIPABIISIETCS C PEHICHUEM 3a7ad
npo¢ecCUOHaTBFHON HANIPaBIEHHOCTH BHICOKOTO YPOBHS
CJIO)KHOCTH, MPABIIILHO 00OCHOBBIBAET IMIPHHSTHIC
peIeHMs.

CB000/IHO OpUEHTHPYETCS B yUeOHOH U
npodeCCHOHATTFHOMN ITepaType.

O1eHKa 0 JUCHUIUIMHE BBICTABIISIOTCS 00YYarOIEMYCs C
y4E€TOM PE3YJIBTATOB TEKYILEH U TPOMEKYTOUHOU
aTTECTALIUN.

Komnerenuuu, 3akpeniénHsple 3a AMCHUIUIMHON,
c(OpPMHUPOBAHBI HA YPOBHE — «BBICOKHI».

82-68/

«XOpOII0Y/
«324TEHO
(xoporo)y»/
«3a4TECHOY

BricTaBnisiercs o0y4aromemMycsi, €Ciid OH 3HaeT
TEOPETUUECKUHN U MPAKTUYECKUN MaTepHall, FPAMOTHO U 110
CYILECTBY M3JIaraeT €ro Ha 3aHATHAX U B XOZC
IIPOMEKYTOYHON aTTECTAllUU, HE JOIYCKasl CYLIECTBEHHbBIX
HETOYHOCTEH.

OOyuaromuiics MpaBUJIbHO MPUMEHSET TEOPETUUECKHE
TIOJIOXKEHUS [IPU PELICHNUHN TPAKTUYECKUX 3a1a4
po¢eCCUOHAILHON HANIPABJIEHHOCTH Pa3HOI'O YPOBHS
CJIO’KHOCTH, BJIa/Ie€T HEOOXOIMMBIMH JJIsl TOTO HaBbIKAMH
U OpUEMaMU.

JlocTaTo4HO XOPOIIO OPHEHTUPYETCS B y4eOHOW U
npodecCHOHATIBHOM JITepaType.

OneHka no JUCHMILIMHE BBICTABIISIOTCS 00yUaroleMycst ¢
y4E€TOM PE3yJIbTATOB TEKYIIEH U TPOMEKYTOUHOU
aTTECTALNN.

Komnerennuu, 3akpennéHuple 3a AMCLHUIUIMHOM,
c(OPMHUPOBAHBI HA YPOBHE — «XOPOLIMIY.




67-50/ «YIOBIETBOPH- BricTaBmsiercst 00y4aromneMycsi, €clii OH 3HaeT Ha 0a30BOM
D.E TEIbHOY/ YpOBHE TEOPETHUUYECKUN U MPAKTUYECKUN MaTepual,
«3a4TEHO JIOITYCKAET OT/CIIbHBIC OMIMOKH MPH €T0 M3JI0KCHUH Ha
(ymoBneTBopu- 3aHATHUSAX U B XOJI€ TPOMEKYTOUHOM aTTeCTaIlIH.
TEJILHO)»/ OOyuaromuiicst HICTIBITHIBAET OMPEICAEHHBIC 3aTPYIHEHUS
«3a4TECHO B IPUMEHEHUH TEOPETHUUECKHUX TOJIOKEHUH TPU PEIICHUN
MPaKTUYECKHX 33724 MpodeccCHoHalIbHOM HAlIPaBICHHOCTH
CTaHJAPTHOTO YPOBHS CJIOKHOCTH, BIIAICET
HEO0OXOUMBIMHU IS STOTO 0a30BHIMH HAaBBIKAMU U
NpUEMaMH.
JleMOHCTpHpYyeT TOCTaTOUHBIM YPOBEHb 3HAHUS yUeOHOU
JUTEPaATypPhI MO TUCIUILINHE.
OreHka Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYaIOIEMYCs C
y4€TOM pe3ynbTaToOB TEKYIIEH 1 MPOMEKYTOUHOU
aTTeCTAIlHH.
Komnerenmuu, 3akperiéHHble 3a JUCUUTUTHHOH,
c(hopMHpPOBAHBI HA YPOBHE — «IOCTATOYHBIN).
49-0/ «HEYJIOBIIETBOpPHUTE | BricTaBnsercst oOydaronieMycsi, €ciid OH He 3HaeT Ha
F,FX JLHO»/ 0a30BOM ypOBHE TEOPETHUECKHUI M MPAKTUICCKUN
HE 3a4TEHO MaTepHal, IOMyCcKaeT rpyObie OMMOKH TP €To

M3JI0’KEHUU Ha 3aHATHIX U B XOA€ MPOMEKYTOUHON
aTTeCTallUu.

OOyuaronuiicsi UCTIBITHIBACT CEPbEIHBIC 3aTPYAHEHUS B
MPUMEHEHUH TEOPETUYECKUX MOJIOKEHUH MTPH pEeLICHUH
MPAaKTUYECKHX 33124 MPO(HEeCCHOHAIBHONW HAPABICHHOCTH
CTaHJAPTHOT'O YPOBHS CJIO)KHOCTH, HE BIIaJ€eT
HEO0OXOIMMBIMHU ISl 3TOTO HaBbIKAMU U IPUEMaMHU.
JlemoHCTpHpyeT parMeHTapHble 3HAaHUS y4eOHOM
JUTEPaTypPhI MO TUCHUILINHE.

OreHKa Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYaIOMEMYCs C
y4€TOM pe3yJIbTaTOB TEKYLIEH U MPOMEKYTOUHON
aTTeCTallUN.

KomnereH1nu Ha ypoBHE «10CTaTOYHBIIN), 3aKPETIIEHHbIE
3a JUCIUIUIMHOM, HE COPMUPOBAHBI.

5.3. OneHouHbIe CpencTBa (MaTeprabl) sl TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH,
HpOMe)KYTOqHOﬁ aTTeCTaluu 06yan0Lu1/1xc;1 10 JUCHUIIIINHE

5.3.1. O6pa3iibl 3a1aHUH I CAMOCTOSTEIILHOTO BBITTOJIHEHUS

1. Jlana cinyyvaifHas QyHKIUS
byHKIIMY, ecu X N(O’l)
2. Tycrs X u
IIycth ciydaifHbIil TIpollECC OMpEAEIeH COOTHOIIECHUEM

P(X(t)|£3/t)

3. Jlanbpl cinydaifHple (QYHKITUN

h

X()

st mo6oro ¢ >0,
X(t)=xe' Y(t)=xt*+t+1 Z(t) =x sin4¢ +h cos 4t X

- HC3aBUCHUMBIC cnyqaﬁHble BCINYHNHBI,

t
, @pTYMCHT

=X/t +1 o o
. Hatitu ABa CCUHCHUA U ABC pcajin3allv JaHHOU

i \{0} . HapucoBats peanuzanumu.
N(0,1/2)

- HC3aBHUCHMBIC CJ'Iy‘IElfIHHG BCJIMYHHBI, paClIPCACICHHBIC 110 3aKOHY .

X(1) :(X +h )/t’ t>0, BBIYucIuTh

rme © u

Ex =Eh =5 Dx =Dh =1 iy varemarnueckue

OKUJIaHUS M JIUCTIEPCUU CITyJaiHBIX ()yHKITHHA.




K, (t.,t,)=tt N .
4. U3BecTtHa KoBapuanuoHHas (GyHKOHS ~— © ( P 2) 12 ciyqaitHOM  (DyHKITMH X(1) | Haitru

2
JIUCTIEPCHIO X(1) Haitru KOBapHaIllMOHHbIE (PYHKINUU CITyYalHbIX (pyHKINN Yi(n) =X () +1 ,

my (1) =t
5. H3BecTHBI MaTeMaTHYECKOE  OXXUIAaHUE

K, (tl,tz ) =113 +1

W KOBapualMOHHas  (QyHKUUS

ciy4yaiHON (QyHKIIHH X(*) | Haitrnt matematiaeckue OXKHUJaHUs, TUCTIEPCUH,

— 2
KOBapUalMOHHbIE U KOPPEISUOHHbIE (PYHKLNHU CITyYalHbIX (GYHKINN h(6) =X(1)+1 ,

- x: El/2 .
X (1) =xcos2t ( ) HaiiTi MaTeMaTHYeCcKOe OXKHIAHHE,

X(t)

6. Jlana ciyvaitHas QyHKIUs

KOBApHAITMOHHYIO U KOPPEISIIIUOHHYIO (I)YHKI_II/II/I, JAUCIICPCULIO
X(t) =t’Xx

7. HaiiTu B3aUMHYIO KOBAapHAIMOHHYIO (YHKIHIO ABYX CIy4YalHBIX (YHKUIUH u

Y(t) =X e % X P(5),

rae ~ - ciaydaiiHas BeJIMYUHa,
8. Hexotopass skoHoMuueckas cuctema B coctossHun El momyuaer 2000 ye mpubsuin. Ha
CJIETyIOIINI I€Hb 3Ta IKOHOMUYECKAs! CUCTEMA C BEPOATHOCTHIO 0,3 MOXKET NEPEUTH B COCTOSIHUE
E2 1 nomyuuts B 3ToM coctossHuu 500 ye npubbuin uiu octathes B coctosHuu E1. M3 coctosiHus
E2 ¢ BepositHocThiO 0,4 cucrema MoxkeT BepHyTh B El mnu c BepositHocThio 0,6 mepeiitu B
cocrosanue E3. Cocrtosnue E3 o3nauaer 4500 ye yOwbiTkoB. M3 E3 cucrema o6s3aTenbHO
nepexoauT B El. Bce mepexonbl BO3MOXKHBI OJMH pa3 B CyTKH. HadanbHble BEpOATHOCTH

P (O) :(0’5 0.3 0’2). N300pa3uth rpad cucTeMsbl, 3amucaTh MaTpHILy ee nepexoaoB. Haiitn

BEPOSITHOCTH COCTOSIHUM 4epe3 CYTKH, 4depe3 naBoe. HalTu mpeznenbHble BEPOATHOCTH IS
COCTOSIHMM JaHHOW CHCTEMBI, BBIYHMCIHATH IPOLEHTHOE COOTHOIICHHE BPEMEH HaXOXKICHUS
CHCTEMBI B KaXJIOM U3 COCTOSIHUN. BBIYMCIUTD CPEHIOI CYTOYHYIO IPUOBUI CUCTEMBI.

5.3.2. OGpa31upbl 3ajaHui UIsI KOHTPOJIBHBIX PaboT
IIpumep KOHTPOJILHOM padoThI Nel

1. 3anan cny4aiinblii mpouece X(t) co ciydailHbIM napameTpoM. 3BECTHBI YUCTIOBBIE
XapaKTEPUCTUKU CIydaiiHOTo napamerpa. [locTpouTs 001aCTh BO3MOKHBIX TPACKTOPUIA
CIIy4aifHOTO Tporiecca. BEIYHCIUTE U MOCTPOUTH TPaHK MATEMATUYECKOTO OXKHIaHUS
CIIy4alHOTO Ipolecca. BeUCINT IUCHEPCHIO, CpeiHEe KBaAPaTUYECKOE OTKIOHEHHE,
KOPPEISIIIHOHHYI0 (PYHKIIHIO CITy4aifHOTO Mmpoiiecca.

2. Jlano ommcanue cuctembl. 300pa3uth rpad coctossHuid e MapkoBa. 3anucaTh MaTpUILy
o rpady cucremsl. Haiitu ipeienbHbIe BEPOSATHOCTU. BBIUUCINTh MaTEMaTHIECKOE OKUIaHHE
MapKOBCKOT'0 MpoLecca.

3. dan rpad cocTosiHUI CUCTEMBI C HETIPEPHIBHBIM BpeMEeHEM. IHTEHCUBHOCTH TIEPEXOI0B JTaHbI
B Tabnuie. TpebyeTcst cocTaBuTh cucteMy nuddepeHInalIbHbIX ypaBHEHUN I BEPOSATHOCTEH
COCTOSIHMM CHUCTEMBI. BBIUMCINTH NpeiebHbIE 3HAYEHUS BEPOSITHOCTEM.

IIpuMep KOHTPOJIbHOI Pad0THI Ne2

1. Jlanbl ciy4aiiHble (QYHKIHH X(t):§'2’_4t+1, Y)=S8-2"+5 rpe €~N(2’5). Haiitu

MaTeMaTHYeCKUe OXKHUAaHUs, TUCIEPCUN CIy4yalHbIX (PyHKUINN, UX B3aMMHbIE KOBAPUAIIMOHHYIO
U KOPPEJIALUOHHYIO (PYHIIHH.

2. Jlan rpad cocTosTHUI AUCKPETHOM Ienu MapKkoBa ¢ MepexO0JHBIMU BEPOSTHOCTAMU. BekTop

HaYaJIbHBIX BEpoOsTHOCTEH 7 (0)=(1/2 172 0) Hajiry pacrpeneieHie BEPOATHOCTEH COCTOSTHUMN

Ha MepBbIX JBYX warax. Haiitu ¢puHagbHbIC BEPOSITHOCTH.



3. JlaHbl MHTEHCHUBHOCTH HeNpephIBHOTO MapkoBckoro mpomecca: ‘=% A=3 As=2,

Ai=2 A =L Ay =3 H306pasuth Tpad COCTOSIHMI, 3ammMcaTh CHCTEMY YpaBHEHHH JUIi
BEPOSITHOCTEN cOCTOSTHUI. HalTu nipeienbHbIe BEPOATHOCTH ISl COCTOSIHUN JJAHHOW CUCTEMBI.
4. CpenHee 4uCIIO 3aKa30B TAKCH, MOCTYNAOIUX HA AUCIETYEPCKUM MyHKT 3a 10 MUHYT, paBHO
nsaTy. HaliTu BeposATHOCTH TOTO, YTO: @) 3a 2 MUHYTHI IOCTYIIUT POBHO 4 BBI30Ba, 0) 32 3 MUHYTHI
HOCTYNUT OoJibIlie 2 BBI30BOB, B) 32 5 MUHYT HE IIOCTYIIUT HU OJJHOTO BBI30BA.

5.3.3. COucok TEeOpeTHYECKUX BOIPOCOB, BBHIHOCHMBIX Ha IPOMEXKYTOUHYIO AaTTECTAaIUI0
(7Kx3aMeH)

1.TTonsTue cnydaiinoro mpomecca. [Ipumepsl. OnpeaeneHue ciydyaifHOro mpoiecca.
2.CeueHnue cityyaitHoro npouecca. [IpumMepsi.

3.Peanmu3anus ciyvaitHoro nporecca. [Ipumepsi.

4. Knaccudukanus ciay4aiiHbIX POIECCOB.

5.ITonsiTHE TOTOKA COOBITHH.

6.PerynsipHbIii MOTOK COOBITHIA.

7.HekoTopble CBOICTBAa IOTOKOB COOBITHIA.

8.OparHapHOCTh TOTOKA COOBITHH. [TpuMepBHI.

9.MITHTEeHCUBHOCTH TIOTOKA COOBITHIA.

10. OrcyrcTBHUE MOCHENEHCTBHS B TOTOKE cOObITUI. [IpuMepsl.

11. CrarmonapHocTh IOTOKA COOBITHIA. [TprMepsI.

12. Onpenenenue npocTeriero moToka coobITuii. [Ipumepsi.

13. TToTok cCOOBITHIA C OTPAHUYCHHBIM TIOCIICICHCTBHEM.

14. PactipenienieHre MpoOMeEKyTKOB BPEMEHH MEXKIY COCETHUMH COOBITHSIMH B IMTOTOKE COOBITHH.
15. Pacnpenenenue Ilyaccona.

16. I'pad cocTostamid. [IpHHIMITBI TOCTPOCHHSI.

17. Knaccudukaiiusi COCTOSTHHH.

18. I'pad cocTosiHMIA TPOLIECCOB THOCIU U Pa3MHOKCHHUSI.

19. MapkoBckuii ciy4aitHbIH MPOIIECC ¢ AUCKPETHBIM BPEMEHEM H JUCKPETHBIMH COCTOSTHUSIMU
(menmm Mapkoga). [Ipumepsr.

20. BeposTHOCTH COCTOSIHUI, TIEPEXOHBIC BEPOSITHOCTH.

21. ®unanpHbIe (IpeeIbHBIC) BEpOITHOCTH. CTallMOHAPHBIN pexuM 1ernu Mapkosa.

22. Marpu1ia nepexoAHbIX BEPOSITHOCTEH. [IpHHIIUITBI TOCTPOCHUS.

23. JTuckpetHas mernb MapkoBa. CucTeMa JIMHEHHBIX YPAaBHEHHN JJIs1 HAXOXKICHUS
BEPOSITHOCTEN COCTOSTHUM.

24. TuckperHas nenb Mapkosa. [locTaHOBKa 3a71aui HAX0XKICHHUS BEPOSITHOCTEH COCTOSHHIA.
25. HempepsiBHas 1iernb MapkoBa. OnpezienieHue, IpUMepBI.

26. [ToTok BepOsSTHOCTH HENPEPBIBHOM 1 MapKkoBa.

27. Pa3MeueHHbIN Tpad) COCTOSTHUI JIJIs HEMPEPBIBHOM e Mapkosa.

28. Cucrema muddepeHimanbHbIX ypaBHeHnin Konmoroposa i HenpepbIBHO# 1enu Mapkosa.
29. INocTaHoBKa 3aJa4 HAXOKACHHSI BEPOSTHOCTEH COCTOSHUI B HENPEPHIBHOM 1Ienn MapKoBa.
30. Matpwuiia uateHcuBHOCTel. [IpaBria mocTpoeHus..

31. CBs13b MKy MaTpHIIeli HHTCHCUBHOCTEH U rpad)oM COCTOSTHHIA.

32. BunepoBckuii mporecc. bpoyHoBckoe ABMKEHHE.

6. YuyeOHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecieuyeHue TUCIHIJIMHBI



6.1. Crnucok MCTOYHMKOB U JIUTEPATYpPbI

a) OcHosHas tumepamypa

1.I'mypman, B. E. «Teopust BeposiTHOCTEl M1 MareMaTnyeckasi CTaTUCTUKa»: Yuel. mocodue —
12-e m3x., mepepad.- M.: FOpaiit, 2015.-479 c.

2.PyKOBOACTBO K PEIIECHUIO 337ady 10 TEOPUU BEPOSITHOCTEH M MAaTEMaTUYECKOW CTAaTUCTHKE
[DnexkTponHsblii pecypc] : yue6. mocobue / B. E. 'mypman. - 11-e u3g., mepepab. u mom. -
Mockaa : Opaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3.Teopust BepOSITHOCTEH U MaTeMaTUYeCcKasi CTAaTUCTHKA [ DNEKTPOHHBIN pecypc] : yued. mocodue
/ B. C. Mxwurapsu, E. B. AcradneBa, 0. H. Muponkuna, JI. Y. Tpommn; mox pexn. B. C.
MxwutapsiHa. - 2-¢ u3a., mepepadb. m mom. - M.: MockoBckuii (hPHHAHCOBO-TTPOMBIIIICHHBINA
yHuBepcuteT «Cuneprus», 2013. - (Yausepcurerckas cepus). - ISBN 978-5-4257-0106-0.

4 Mwumnep, b. M. Teopus ciaydaifHBIX TTPOIIECCOB B MMpUMEpax M 3ajiadax : yueonoe mocoowue / b.
M. Mumnep, A. P. ITaakoB. — Mocksa : ®U3MATIINUT, 2007. — 320 ¢. — ISBN 978-5-9221-
0206-3. — Tekcr : anexkrpoHHblid // Jlanp : s3nexkTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/48168.

0) Honoanumenvras aumepamypa

1. Benrtuens A./l. Kypc Teopun ciayuaitnsix npoueccos. — M.: Hayka, 1989.
2. I'mypman, B. E. «PykoBOACTBO K pelmEHHIO 3aJad IO TEOPUH BEPOATHOCTEH H
MaTeMaTHYeCKOM cTaTUCTHKe»: Yued. mocobume — 11-e wu3n., nepepad. — M.: Briciiee

obpazoBanue, 2006.-404 c.

3. UBames-MycatoB O.C. Teopusi BeposTHOCTE M MaTeMaThdeckas cratuctuka. M.: DUMA,
2003. 224c.

4. Martanbikuiit M.A. Di1eMeHTbI TEOpHUH CITydalHbIX TporeccoB. — ['pogno:I'pl'Y, 2004.- 326 c.
5. Tyry6anun B.H. Teopust BeposiTHOCTEH U CiIy4allHBIX MporeccoB: Ydeb.nmocobue. — M.: U3a-
BO Mry, 1992.

6.®emnnep B. Teopus BepostHOCTEN U ee npunnoxenus. T. 1,2. — «Mup», M., 1984.



7. MaTepuajibHO-TeXHUYeCKoe o0ecneyeHne JUCIUILTHHBI
AkazgemMudecKkass ayJauTopus C JOCKOM, MEAHanpoeKTOpoM M sKpaHoM. KoMmbroTepsl ¢
IPOrpaMMHBIMH CPEICTBAMU BU3YalH3aluu rpaguueckux (anios.

CocTaB nporpaMMHOIo odecre4eHus:
1. Windows

2. Microsoft Office

3. Adobe Master Collection

4. AutoCAD

5. Archicad

6. SPSS Statisctics

7. OC «Anbt ObpazoBaHue»

8. Visual Studio

9. Adobe Creative Cloud

8. O0ecneyenne 00pa3oBaTeIbHOIO NPOLECCA JJIsI JIML ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

[Ipu HEoOxomuMocTu pabouas mporpamMma JUCHMIUIMHBI MOXET OBITh aJanTHpOBaHa IS
obecrnieueHus 00pa3o0BaTENLHOTO MPOIIECCa JIUIAM ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBBS,
B TOM YHUCJIE JUIsl TUCTAHIIMOHHOTO 00yuyeHus. s 3Toro ot cryneHrta Tpedyercs MpeicTaBUTh
3aKJII0YEHUEe TICUXoJoro-meanko-neaarornuyecko komuccun (IIMIIK) u nuuHoe 3asiBiieHue
(3asiBNIEHUE 3aKOHHOTO MPEICTABUTES).

B 3axmrouenuun [IMIIK 1omkHO OBITH MPOMKCAHO:

- pexoMeHayeMasi yueOHasi Harpy3Kka Ha oOydaromerocsi (KOJIMYeCTBO JHEH B HENEII0, YacOB B
JICHb);

- 000pyI0BaHNE TEXHUUECKHUX YCIOBHH (TP HEOOXOAMMOCTH);

- COIPOBOXJIEHUE U (WJIM) MPUCYTCTBUE pOJUTENEH (3aKOHHBIX MPEJICTABUTENEH) BO Bpems
y4eOHOro mpoiiecca (Mpu HeOOXOAUMOCTH);

- OpraHu3alys ICHXOJIOTO-TIEJarOrMuecKoro COMPOBOXKICHHE OOYYaroUIerocss € yKazaHHUEM
CHEIHMAIMCTOB U JOMYCTUMON HArpy3Ku (KOJIMYECTBa YAaCOB B HEJIEIIO).

Jnsa  ocymecTBieHUsT OPOLEAYpP TEKYLIEr0 KOHTPOJS YCHEBAEMOCTH M IMPOMEKYTOUHOU
aTTeCTalMi OOyYarIMXCSd TPH HEOOXOIUMOCTH MOTYT OBITh CO3MaHBl (OHABI OLEHOYHBIX
CpGIICTB, al[aHTI/IpOBaHHBIe JiL Jan C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTAMU 3IIOpOBB§I nu
MO3BOJIAIOIINE OIICHUTh JOCTHKCHHE MMM 3allJIAaHUPOBAHHBIX B OCHOBHOHM 00pa3oBaTeIbHOMU
nporpaMMe pe3yjibTaToB OOydYeHUs U YpOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIETEHLHUH,
3asIBJICHHBIX B 00pa30BaTeNIbHOI MporpamMmme.

CDopMa HpOBe)IeHI/IH TCKYI]_ICI\/'I nu HTOFOBOf/i arrecraquu Jjisi JUI C OFpaHquHHBIMPI
BO3MOXHOCTAMHU SﬂOpOBBH yCTaHaBHI/IBaeTCH C y‘-IeTOM I/IHZ[I/IBI/IIIyaHLHBIX HCI/IXO(l)I/I?)I/I‘-IeCKI/IX



ocobenHocTel (YCTHO, MUCbMEHHO (Ha Oymare, Ha KOMITbIOTEpPE), B (hopMe TECTUPOBAHUSA U T.I1.).
[Tpn HEOOXOAMMOCTH CTYIEHTY NPENOCTaBISETCS IONOJIHUTEIBHOE BpPEMs UIS IOJIrOTOBKH
OTBETAa Ha 3a4eTe WM 3K3aMEHE.

9. MeToauyeckue MaTepuaJbl
9.1. IInansl cCEeMUHAPCKUX 3aHATUN
Tema 1 (12 u.) TlonsiTue cirydaifHOTO mpoiiecca

lle]lb 3anamus: O3HAKOMUTBCA ¢ OCHOBHBIMU MOHATHUAMU U OMPECACIICHUAMUA TCOPUU

CIIy4alHBIX IPOIIECCOB.
dopma npoBeneHNs — JIEKIU U PELICHUE 3a/1ay.

X()

—_ 2
1. Jlana ciyuaiinas GyHKIHS =X/t +1. Haiitu nBa cedyeHus u JBe peanu3aliud JaHHOU

byHKIIMY, ecu X N(O’l), apryMeHT i \{0} . HapucoBats peanuzanuu.

h N(0,1/2)

- HC3aBUCHMBEIC cnyqaﬁHLIe BCJIMYHHBI, paCpEACICHHBIC 110 3aKOHY .
X(t)y=(x+h)/z, >0

2. Mycrp X u

[Iycth cnydaiiHbIi TPOLIECC OMPEAETIEH COOTHOIIECHUEM . Beruucnute

Pl X (t)£3/t
( ()| ),unﬂmo60rot>0.
X(t)=xe' Y(t)=xt’+t+1 Z(¢t) =xsin4s+h cos4s X

3. Janbl cnyyaiiHble (YHKIHMH rae - u
Ex =FEh =5 Dx =Dh =1

N_ HesaBucumere ClIy4aiiHble BEJIUYHHBI,
OKUJIaHUS U JIUCTIEPCUU CITyYaiHBIX (DyHKIMHA.

K, (tl,t2 ) =4t

. Halitu MatemaTnueckue

2 cmyvaiiHo#i  (yHKIMK X(*) | Haitru

—_ 2
JUCIIEPCUIO X ("), Haitrn KOBapHalOHHbIE (PYHKINU CIIy4alHbIX (PyHKINN Yi(r) =X (1) +1 ,

(¢)=t

4. VI3BecTHa KOBapHalMOHHAS (DYHKIUSA

my

5. HM3BecTHBl MaTeMaTH4ECKOE  OKHUJAHUE W KOBapHalUMOHHAS  (QYHKIHS

K, (6,t,) =t +1 N y
¥ ( 2 ) 12 CilydaitHON (yHKIHUU X ("), Haittu matemaTuueckue OKUJAHMSI, TUCIIEPCUH,

—_ 2
KOBapHallMOHHBIE U KOPPEISALIMOHHbIE (PYHKIUU CITydalHbIX (yHKIUN L(6) =X(1)+1 ,

— X: E(1/2 .
X (1) =xcos2t ( ) HaiiTu MaTeMaTHYeCKOE OXKUIAHHE,

X))

6. lana cirydaiinasi GyHKIUs

KOBapHallMOHHYIO U KOPPEISAHUOHHYIO QYHKIUH, TUCTIEPCUIO

—42
7. HaiiTm B3auMHYIO KOBapHAIMOHHYIO (YHKIHMIO JABYX CIy4YalHBIX (PYHKIUN X(#) =tX u

—43 .
Y(1) =t'x , e X - CJy4aifHas BeJIMYMHA, x: P (5)

KoHTposibHBIE BOIIPOCHL:

1.TTonsTue cinyyaitHoro npouecca. [Ipumepsl. OmpeneneHue ciay4aiHoro mporecca.
2.Ceuenue cityyaiftHOro npouecca. [IpumMepsi.

3.Peanusanus ciayvaiiHoro nporecca. [Ipumepsr.

4. Knaccudukanus cirydaiiHbIX TPOIECCOB.

Crucox UCTOYHUKOB U JIUTEPATYPBL:

1.I'mypman, B. E. «Teopus BeposTHOCTEN W MaTeMaTHYECKasl CTaTUCTUKa»: Yueb. mocodue —
12-e u3z., nepepad.- M.: FOpaiit, 2015.-479 c.



2.PyKOBOACTBO K PEIIECHHUIO 337ady [0 TEOPUU BEPOSITHOCTEH M MAaTEMaTU4YECKOW CTAaTUCTHKE
[OnexTponnblii pecypc] : yued. mocobue / B. E. 'mypman. - 11-e u3n., mepepab. u jgom. -
Mockaa : Opaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3.Teopust BeposSITHOCTEH U MaTeMaTUuuecKasi CTaTUCTHKA [ DNEKTPOHHBIN pecypc] : yued. mocodue
/ B. C. Mxwuraps, E. B. AcradseBa, 0. H. Muponkuna, JI. Y. Tpommn; mox pexn. B. C.
MxwutapsiHa. - 2-¢ u3a., mepepad. m mom. - M.: MockoBckuil (hpMHAHCOBO-ITPOMBIIIICHHBINA
yHuBepcuteT «Cuneprus», 2013. - (Yausepcurerckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep b.M., [TankoB A.P. Teopusi ciaydailHbIX MPOLIECCOB B MpUMEpaxX M 3agadax. — M.:
OU3MATIIAT, 2007. — 320 c.

MaTepI/IaJIbHO-TGXHI/I‘-IeCKOC oOecIieueHNEe 3aHITHU: JOCKa.

Tema 2 (12 u.) [luckpetHbie e MapkoBa
L]env 3anamus: OCBOCHHE OCHOBHBIX ITOHSATHN JUCKPETHBIX Liene MapkoBa v IpUMEHEHHE

HX B PCIICHHU 3a7a4.
CDOpMa MMPOBCACHUS — JICKIUSA U PCIICHUC 3a/1a4.

1. Hexotopast sxoHomuueckasi cucrema B cocrostauu E1 momyuaer 2000 ye npu6Osumn. Ha
CJIEIYIOIIMN JEHb 3Ta IKOHOMUYECKAsi CUCTEMA C BEPOATHOCTHIO 0,3 MOXKET IEPEUTH B COCTOSIHUE
E2 u nonyuuts B 3TOM coctostuu 500 ye npuObuin mim octathes B coctossnuu E1. U3 coctosnus
E2 ¢ BepostHocThiO 0,4 cucrema MoxxkeT BepHyTh B El mnm ¢ BepostHocThlO 0,6 mepeiitu B
cocrossane E3. Cocrosane E3 o3nauaer 4500 ye yOwmiTkoB. M3 E3 cucrema o0s3aTenbHO
nepexonuT B El. Bce mepexoasl BO3MOXHBI OAMH pa3 B CyTKM. HadanbHble BEpOsSTHOCTU

p(0)=(0,5 0,3 0,2) N

. N300pa3uthb rpa¢ cucremsl, 3amucath MaTpuily ee nepexoqos. Haiitu
BEPOSITHOCTH COCTOSIHUM 4Yepe3 CyTKH, 4depe3 naBoe. HaliTm mpenenbHble BEPOSATHOCTH IS
COCTOSIHMM JAaHHOW CHUCTEMBI, BBIYMCIIATH IIPOLEHTHOE COOTHOILICHHE BPEMEH HAXOXKICHUS
CHCTEMBI B KaXJIOM U3 COCTOSIHUN. BBIYMCINTD CPEHIOI CYTOUHYIO IPUObLIb CUCTEMBI.

S (k) 3 N
2. ITycts — KOOpJMHATa YacTUIbl, OTyXAarollel Mo LeIbIM TOYKaM BELIECTBEHHON
OCHU CIICAYIOIIMM CIOCOOOM: HaXOJACh B MPOM3BOJIBHOM JIOMYCTUMOM TOYKE Ha OCH, YAaCTHIA C
BCPOATHOCTBIO p CABUTACTCA Ha 1 BIIpaBO, a C BCPOATHOCTBIO 4q oCTacTCad Ha MCECTC, IAc

0<p<l, g=I- s(0)= .

p=<i 4 Py . HapucoBars rpa¢d cocrosauii. IlpoBectn knaccudukanuio
COCTOsIHMM 1ienu Mapkosa.
3. JIBe aBToMammHbl A ¥ B cnarorcsa B apeHly o OJHOW M ToW ke neHe. Kaxnas u3 Hux

MOKET HaXOJUThCS B OJHOM U3 ABYX cocTosiHuil: E1 — Mammuna pabotaet xopomo, E2 — mammna
TpeOyeT peMOoHTa, KOTOpble 00pa3yloT 1enb MapkoBa. MaTpuilbl BEpOSTHOCTEH IMEpexoJ0B
MEXY COCTOSIHMAMH 3a CYTKM JUIS 3THUX MalluMH AaHbl. OnpenenuTs (GUHAIbHBIE BEPOSITHOCTU
COCTOSIHUH U1t 00enx aBToManMH. Kakyro aBTOMalnHy CTOUT apeH10BaTh?

08 02 0,7 03

» Py = -
0,7 03 06 04

¥

KoHTposibHBIE BOIIPOCHL:

1.I'pad coctostamid. [IpUHITATIBI TOCTPOCHHMS.
2.Knaccudukaius COCTOSHUH.
3.I'pad cocTosHMI TPOIIECCOB THOETN M PAa3MHOKEHHS.



4. MapKOBCKHH CITy4aiHbII MPOLIECC C IUCKPETHBIM BPEMEHEM H JMCKPETHBIMH COCTOSTHHSMHU
(mermm Mapkoga). [Ipumepsr.

5.BeposATHOCTH COCTOSTHHIA, TIEPEXOHBIC BEPOSTHOCTH.

6.@unanpHbIe (TIpeenbHbIe) BeposiTHOCTH. CTallmoOHapHBIN peKUM e MapkoBa.

7.Matpuiia nepexoaHbIX BEPOSTHOCTEH. [[pUHIIUITBI TOCTPOSHHS.

8.Jluckpernas uens MapkoBa. CucremMa JTMHEHHBIX YPaBHEHUH U1 HAX0XKICHUS BEPOSTHOCTEH
COCTOSTHUM.

9. luckperHas 1iens MapkoBa. [locTaHOBKa 33124 HAXOXKICHHS BEPOSITHOCTEH COCTOSIHUM.
Cnucok UCTOYHHMKOB U JIUTEPATYPBI:

1.I'mypman, B. E. «Teopust BeposTHOCTEH 1 MaTeMaTH4yecKasl CTaTUCTUKa»: YueO. mocodue —
12-e u3n., mepepad.- M.: FOpaiir, 2015.-479 c.

2.PyKkoBOACTBO K pEIIEHHUIO 3a7ay MO0 TEOPUU BEPOSTHOCTEH M MaTeMaTH4YEeCKOW CTaTUCTHKE
[DmexTponHEIil pecypc] : yue6. mocoouwe / B. E. I'mypman. - 11-e u3g., mepepab. u jgom. -
Mockaa : FOpaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3. Teopus BeposITHOCTEH U MaTeMaTHUyecKasi CTaTUCTUKA [ DNeKTpOHHBIH pecypc] : yueb. mocobue
/ B. C. MxwurapsH, E. B. Acradsesa, 0. H. Muponkuna, JI. Y. Tpommun; nox pen. B. C.
MxurapsHa. - 2-e u3A., nepepad. u jgom. - M.: MocKoBCKui (PMHAHCOBO-IPOMBIIIIICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuterckas cepus). - ISBN 978-5-4257-0106-0.

4 Mumnep b.M., [lankoB A.P. Teopusi ciydailHbIX MpOLIECCOB B MpUMepax M 3adadax. — M.:
OU3SMATIINT, 2007. — 320 c.

MatepuaiabHO-TEXHUYECKOE 00eCTIeYeHHE 3aHITHSL: TOCKa.

Tema 3 (12 u.) MapkoBcKue IPOLECCHI ¢ HEMPEPHIBHBIM BPEMEHEM

[lenb 3aHATHA: OCBOCHHE OCHOBHBIX MIOHATHI HENPEPBIBHBIX Lienell MapkoBa U IpUMEHEHNE

HX B pCIICHUHU 3a71a4.
d)opMa MPOBCACHUS — JICKIIUA U PCHICHUEC 3a1a4.

1. JlaHbI MTHTEHCUBHOCTH Tiepexo10B. CocTaBUTh Tpad, COCTABUTH CUCTEMY YPAaBHEHHN IS
BEPOSITHOCTEW COCTOSTHUM, HAUTU IIPEIEIbHBIC BEPOATHOCTHU I COCTOSTHUN JAHHOU CHUCTEMBI.
l,=2,1,=31,=L1,=31,=21,=1

2. MapkoBCKHUI CITydallHBIM ITPOLECC C YETBIPbMs BO3MOXHBIMU cocTostHusamu EO, E1, E2,
E3 3anman rpadom nepexomos. HaitTu MaTpuily HHTEHCUBHOCTU epex010B. COCTaBUTh CUCTEMY
YPAaBHEHUN I BEPOSATHOCTEM COCTOSHUM, HAUTH IPEIEIbHBIE BEPOSATHOCTH ISl COCTOSHHUU
TAHHOU CUCTEMEL.

KoHTponbHbIE BOIPOCHI:

33. HenpepsiBHas 1ienb MapkoBa. OnpeiesieHue, TpuMepsbl.

34. TToTok BEpOSATHOCTH HEMPEPHIBHOM 1€ MapkoBa.

35. Pa3aMedeHHBIN rpad) COCTOSIHHM JIsl HEITPEPhIBHOM I1enu MapkoBsa.

36. Cucrema nuddepennmanpHeIx ypaBHeHHI Komoroposa i1t HenpepbIBHOM 1ienu MapkoBa.
37. IlocTaHOBKA 3a/1a4M HAXOKICHUS BEPOSITHOCTEH COCTOSIHUI B HENIPEPBIBHOM 1ienn MapKoBa.
38. Matpwuiia unteHcuBHocTel. [IpaBuia mocTpoeHus..



39. CBs13b MKy MaTpHIIe HHTCHCUBHOCTEH U rpad)oM COCTOSTHHIA.
CIHCOK UCTOYHHKOB M JTUTEPATYPHI:

1.I'mypman, B. E. «Teopust BeposTHOCTEll 1 MaTeMaTh4eckasi CTaTHCTUKa»: Y4el. mocodue —
12-e u3n., mepepad.- M.: FOpaiir, 2015.-479 c.

2.PyKOBOACTBO K pEIIEHHUIO 3a7ay MO0 TEOPUU BEPOSTHOCTEH M MaTeMaTH4YEeCKOW CTaTUCTHKE
[DmexTponHbIil pecypce] : yue6. mocobue / B. E. I'mypman. - 11-e u3z., mepepab. u jgom. -
Mockga : FOpaiir, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3. Teopus BepOosTHOCTEH U MaTeMaTHyecKasi CTaTUCTUKA [ DIeKTpOHHbIHN pecypc] : yueb. mocobue
/ B. C. Mxwutapsas, E. B. AcradoeBa, FO. H. Muponkuna, JI. . Tpommn; nox pea. B. C.
MxurapsHa. - 2-e u3A., nepepad. u gom. - M.: MockoBckuil (PMHAHCOBO-IPOMBIIIJICHHBIH
yauBepcuteT «Cuneprusi», 2013. - (YauBepcuterckas cepus). - ISBN 978-5-4257-0106-0.

4 Munnep b.M., ITankoB A.P. Teopusi ciy4ailHbIX IPOLIECCOB B MpUMeEpax M 3aaadax. — M.:
OU3MATIIAT, 2007. — 320 c.

MatepuraiabHO-TEXHUYECKOE 00eCIIeUeHHE 3aHITHSL: TOCKa.

Tema 4 (12 u.) Cnyuaiinbie nmporecchl. O030p.

Lenb 3anATHA: 00630p 3a/1a4, BCTPEYAIOLIUXCS B TEOPUH CIyYalHBIX IPOLIECCOB.
dopMa poBeACHUS — JISKIMS U peLIeHue 3a/1a4.

1. B Gropo obGciyxuBanusi B cpeaHeM moctymnaeT 12 3asBok B yac. CymTas MOTOK 3aKa30B
IPOCTEHMILNM, ONPEJEIIUTh BEPOSITHOCTh TOTO, UTO: @) 3@ | MMHYTY HE IOCTYIIUT HU OJHOTI'O 3aKa3a,
0) 3a 10 MuHYT moCcTynuT He O0Jee Tpex 3aKa3oB.
2. B pectopan mpuObiBaer B cpeaneM 20 mocerurteneid B yac. CumTas MOTOK MOCETUTEIEH
MPOCTEUIIINM, U 3Has, YTO pecTopaH oTkpriBaercs B 11.00, onpenenure:

a) BEpOSTHOCTH TOrO, uTo B 11.12 B pectopan npuzaet 20 nmoceTurtenei npu ycioBUU, YTO
B 11.07 ux 6b110 18

0) BeposSITHOCTH TOTO, uTO MKy 11.28 1 11.30 B pecTopane mosiBUTCS HOBBIN TTOCETUTEITD,
€CJIM U3BECTHO, YTO MPEANIECTBYIOMUI MOceTUTeNb NpuosLT B 11.25.
3. B TedeHue nekuuu mpuMepHO KaxKaple 15 MUHYT mosiBisieTcss HoBast popmysna. Cunrtasi MOTOK
HOBBIX ()OPMYJI MPOCTEHIITNM, HAITH BEPOSTHOCTH TOTO, YTO: &) B TEUEHHUE IoJTydaca He Oyaer
HOBBIX (opMyJ, 0) ecliu B TeUeHHUE NpeapIayuX 15 MUHYT He ObLIO HOBBIX OPMYI, TO U B
cienyromue 15 MUHYT ux He OyJIeT, B) B TeUeHHE napbl OyeT 1o KpaliHel Mepe 2 HOBbIE
(bopMyIbI.
4. Cpennee yucio OpakOBaHHBIX JI€Talei, N3rOTaBIMBAEMbIX CTAHKOM-aBTOMAaTOM B T€UECHHUE
0JIHOTO yaca, paBHoO 4. CMeHa HaunHaetcs B 8:00. Haiitu BeposiTHOCTB TOTO, uTO: @) 10 12:00
aBTOMAT U3TOTOBHUT POBHO 4 OpakoBaHHBIE aeTanu, 0) ¢ 9:00 g0 9:30 aBTOMAT HE CACIACT HA
OJIHOM OpakoBaHHOM neTanu, B) eciiu 10 9:00 He ObLIO CeIaHO HU OJTHON OpaKOBaHHBIC JIETANH,
TO 110 9:15 Oynet xots Ob1 2 OpakOBaHHbBIE AETATH.
5. Cpennee 4mCIIO 3aKa30B TAKCH, MOCTYMAIOIINX HA JUCIETYEPCKUI MMyHKT 32 OIHY MUHYTY,
paBHoO 3. HaiiTu BEposITHOCTB TOTO, YTO 332 2 MUHYTHI IOCTYIIUT: a) pOBHO 4 BbI30Ba, 0) MeHee 4
BBI30BOB, B) HE MEHEE 4 BHI30BOB.

KOHTpOJ’IBHHG BOIIPOCHI:

1.TTonsiTHe MOTOKA COOBITHIA.
2.PeryJisipHbIi TOTOK COOBITHIA.



3.HekoTopble CBOWCTBA IOTOKOB COOBITHIA.

4.0OpauHapHOCTH MOTOKA cOOBITHI. [TpuMepEI.

5.VTHTEeHCUBHOCTB TIOTOKA COOBITHIA.

6.01cyTCcTBHE TIOCIIEICHCTBUS B TOTOKE COOBITHI. [Tpumepsr.

7.CtaroHapHOCTh TIOTOKa coObITH. [IprMepsl.

8.OmpeneneHue NpoCcTerIero noroka coobTuid. [Ipumepsr.

9.IToToK COOBITHII C OTpaHUYCHHBIM ITOCIICICHCTBUCM.

10. PactipenenieHre MpoOMEKyTKOB BPEMEHH MEXKIY COCSTHUMH COOBITHSIMHU B MTOTOKE COOBITHH.
11. Pactipenenenue [lyaccona.

Crrcok UCTOYHHUKOB U JIUTEPATYPHI:

1.I'mypman, B. E. «Teopust BeposiTHOCTEI 1 MaTeMaTuueckasi CTaTUCTUKa»: Yuel. mocodue —
12-e u3n., nepepad.- M.: FOpaiit, 2015.-479 c.

2.PyKoBOJCTBO K PEIICHUIO 33/a4 MO TEOPUU BEPOATHOCTEH M MaTEMAaTHUYECKOM CTAaTHUCTHUKE
[DnexTponHsblii pecypc] : yue6. mocobue / B. E. I'mypman. - 11-e u3g., mepepab. u mom. -
Mockaa : FOpaiit, 2013. - 404 c. : - ISBN 978-5-9916-2220-2

3.Teopus BeposSITHOCTEH U MaTeMaTHYecKasi CTAaTUCTHKA [ DNIEKTPOHHBIN pecypc] : yueb. mocodue
/ B. C. Mxwutapsn, E. B. AcradreBa, FO. H. Muponkuna, JI. . Tpommn; non pea. B. C.
MxwutapsiHa. - 2-¢ u3a., mepepadb. m mom. - M.: MockoBckuii (hHHAHCOBO-TTPOMBIIIICHHBINA
yHuBepcuteT «Cuneprus», 2013. - (Yausepcurerckas cepus). - ISBN 978-5-4257-0106-0.

4 Mumnep b.M., IlankoB A.P. Teopus ciy4aiHbIX IPOLIECCOB B NMpUMEpPAX M 3agadax. — M.:
OU3MATIIUT, 2007. — 320 c.

MarepHuanbHO-TEXHHUYECKOE 00eCTIeYeHUE 3aHATHS: JOCKA.

9.2. Metoanueckue yKkazaHusi JAJs1 00y4arOIMXCH M0 OCBOCHUK) M CUMILINHBI

HaumenoBanue Kon- Bonpocs! 115 nzyyenus Jluteparypa
paszena AUCIHUIUIMHBL | BO
4acoB

[Tonsitue cinyuaiinoro | 10 [lonsatue cnywaiiHoro mpouecca. | Maraneinkuii MLA.

npouecca [Tpumepsl. Ompenenenue | IE€MEHTHI TEOPUHU
CIIy4alHOTO npouecca. CedeHHe | CIyyalHBIX MPOLIECCOB.
ciayuyaiiHoro mporecca. Peamuzamms | (c. 122-153)
CIIy4alHOT O npouecca. | I'mypman B.E. Teopus
Knaccudukanus CIIyYallHBIX | BEpPOSATHOCTEM u
MIPOIIECCOB. [Tonsartue MOTOKA | MaTeMaTuyecKas
COOBITHIA. CaoiicTBa MOTOKOB | cTaTUCTHKA. (c. 386-
COOBITHH. I'pad cocTostHHM. | 415)

Knaccudukaims COCTOSTHUM.

JuckpeTHble nienu
Mapxkosa

12

MapkoBCKui Cy4ailHbIi IPoI1ecc ¢
JIMCKPETHBIM BPEMEHEM U
JTUCKPETHBIMU COCTOSIHUSIMH (ILI€TTH

Martansmkui M.A.
DneMeHTBl TEOPUU
CITy4aiHbIX MPOLIECCOB.

Mapxkosa). BepositHocTu coctostaui, | (c. 182-219)
MEPEXOIHBIE BEPOSITHOCTH. Mwutep b.M., IlankoB
[IpenenbHbIe BEPOSITHOCTH. A.P. Teopus

CranuoHapHBI PEXUM LIENU
MapkoBa. Matpuiia nepexoHbIx
BeposiTHOCTE. OTHOPOIHBIE IIETTH

CIIy4alHBIX IIPOLIECCOB
B IIpUMEpax U 3aJadax.
(c. 83-98)




Mapxkosa. YpasHenus Koimoroposa-
Yenmena.

MapkoBckue
IIPOLIECCHI €
HEIIPEPBIBHBIM
BPEMEHEM

10

MapKoBCKUI OAHOPOIHBIN ITPOLECC
C HETIPEPBIBHBIM BPEMEHEM U
JUCKPETHBIM MHOYKECTBOM
coctostHuil. [IoToK BeposTHOCTH
HEIpepbIBHOW e MapkoBa.
Pa3zmeuenHslii rpad cocTosHUM U1
HEIpepbIBHOW Lienn MapkoBa.
Cucrema nuddepeHnnanbHbIX
ypaBHeHui Konmoroposa mist
HEIpepbIBHOU Lienu Mapkosa.
CrarnuoHapHbIi peXuM
HEIpepbIBHOW Lienn MapkoBa.
MaTtpuiia UHTEHCUBHOCTEH.

Maransikuii M.A.
DJIEMEHTHI TEOPUH
CIIy4alHBIX IIPOLIECCOB.
(c. 258-270)

Cinyyalinble
nporecchbl. O630p.

10

CranuoHapHbIe TPOLECCHI B Y3KOM U
mupokoM cMbicie. [lyacconoBckuit
npouecc. [Ipouecc rubdenu u
Pa3MHOKEHUS.

Martangemkui M.A.
DneMEeHTBI TEOPUU
CIIy4alHbIX ITPOLIECCOB.
(c. 156-167)

Munnep b.M., IlankoB
A.P. Teopus
CIIy4alHBIX IIPOLIECCOB
B IIPUMEpax U 3aJavax.
(c. 29-52)

9.3. nple MaTepuansl




Ipunoowcenue 1
AHHOTAIUA JUCHUIIJIUHBI

JucuunnuHa « Teopus ciiydaiiHbIX TPOIIECCOBY» BXOIUT B COCTaB 00s3aTenbHOM YacTu 6s10ka b1
JTUCIUTIINH y4eOHOTO TUTaHa 1Mo HarpaBieHuto moArotoBku 45.03.04 “HuTemiexTyalbHbIe
CUCTEMBI B TYyMaHUTapHOU cepe”. Jluciumivna peanusyercs Ha OTeICHUN
MHTEIJICKTYalIbHBIX CUCTEM B T'yMaHUTapHOM cdepe kadenpoir MaTeMaTHKH, JIOTUKH U
WHTEIJICKTYalIbHBIX CUCTEM B TYMaHUTAPHOU cepe B TPEThEM CEMECTpE.

Llenv OucyuniuHvl: 03HAKOMHUTH CTYJIEHTOB C MAaT€MAaTHUYECKUMHU TMOHSATHUAMH M CpPEICTBAMH
TEOPUU CIY4YalHBIX TPOIECCOB, KOTOpPbIE MOTYT WCIONb30BaThCs, B YACTHOCTH, THpHU
CTATUCTUYECKON 00pabOTKE MaHHBIX, B TEOPHUU MACCOBOrO0 OOCHTYKMBAHUS, HCCIEIOBAHUU
omeparmii. Llenpio Kypca SBISETCS Takke OOydeHHE CIyIIaTeNed CTUII0 MaTeMaTHYeCKOTO
MOJICJIMPOBAHUS C KCIIOJIb30BAHHEM COBPEMEHHBIX IMOHSATHI M METOJOB TEOPUM CIIydalHBIX
IIPOLIECCOB.

3aoauu:

° O3HaKOMHTH CTY/ICHTOB C OCHOBHBIMH MOHSATHUSIMH B 00J1aCTH CITy4YaifHBIX MIPOIIECCOB.
° O3HAaKOMHUTH C OCHOBHBIMH METOJIaMHU TEOPHUH CITyYalWHBIX MPOIIECCOB;

° Hay4uuTh IpUMEHSTh OJyYEeHHBIC TCOPETUICCKHIE 3HAHUS HA TIPAKTHKE;

° [TpuBiieys X BHUMAHUSA K OOraTOMy MHOTO00pa3nio MPHIIOKECHUH.

Jucyunnuna nanpaeénena Ha popmuposarue cieoyrouux KOMnemeHyui.

o [1K-4.1 3HaeT TeopeTHUECKUE OCHOBBI pa3pabOTKH 0a3 JTaHHBIX U CUCTEMY TpeOOBaHUH,
IPEIBSIBIAEMBIX K IMHTBUCTUIECKOMY 00€CTIEHEHHTO
° [1K-4.2 Ymeer mpUMEHATH COBPEMEHHBIE CHUCTEMBI yIpaBJICHUS 0a3aMH ITaHHBIX JUIS

MPAaKTHYECKON pabOThl MO CO3/AHUIO0 U HCIOJIb30BaHUIO 0a3 JaHHBIX B Pa3HBIX IMPEIMETHBIX
obmacTsx

° [TK-4.3 YMmeeT ucnosib30BaTh JMHTBUCTHYECKOE 0OecriedeHre nH()OPMAIIMOHHBIX CHCTEM
° [1K-4.4 MimeeT mpakTHYECKUH OMBIT Pa3pabOTKH, MOJACPHU3AIMN W HUCIIOJIH30BaHMS 0a3
JAHHBIX, & TAKXKE MCIIOJIb30BAHMSI TUHTBUCTUYECKOTO O0ecTieueHus MHPOPMAITUOHHBIX CUCTEM



B pezynemame ocgoenus oucyuniunvl 00y4arouuicsa 00IHCeH:

3namo:

o OCHOBHBIE TIOHTHS U TEOPEMBI TEOPUHU BEPOSITHOCTENH;

o OcHOBHBIE XapaKTEPUCTUKH HanboJee BaXKHBIX 3aKOHOB PaCIIpeIeNICHUs CITy4YalHbIX
BEJINYMH;

° OCHOBHBIE TIOHSITHS] TEOPUU CITYyYaWHBIX MPOIIECCOB;

° OCHOBHBIE THUIIbI CITyYalHBIX MPOILECCOB;

o OcHoBHBIE CTIOCOOBI TOCTPOSHUS M UCCIIEIOBAHUS BEPOSATHOCTHBIX MOJIEJICH peabHbIX

MPOLIECCOB U SIBJICHUM.

YMmern:

o Pemrats 3a1aun aHanu3a JaHHBIX Ha KOMIIBIOTEPE;

o Hcnons30Bath MOHATHE CIIy4alHOIO MpoLiecca PU PEIIEHUY HEKOTOPBIX 3a/1a4;

o AHanu3upoOBaTh CIy4alHbIC POLIECCHI C JUCKPETHBIM M HENIPEPBIBHBIM BPEMEHEM;
Baagerb:

° HaBpikamu BBIYUCIICHHS BEPOATHOCTEH CITyYaliHBIX COOBITHIA;

o HaBbpikaMy BBIUNCICHHS OCHOBHBIX YUCIIOBBIX XapaKTEPUCTUK CIIy4YalHBIX BEINYUH;
o HaBbikaMy BBIUNCIIEHHSI OCHOBHBIX XapaKTEPUCTHK CIIy4alHBIX ITPOLIECCOB;

° Hassikamu pemenust ypasaenuit Konmmoroposa-HenmMena,

° HaBbikamu noctpoenus rpad)oB COCTOSIHUM CTy4aitHBIX MPOLIECCOB;

o HaBbikaMy BbIUKCIICHUSI IEPEXOAHBIX, IPEAEIBHBIX BEPOSTHOCTEN.

o CIIOCOOHOCTBIO UCIIOJIb30BAaTh MATEMATUYECKNE METO/IBI B 3a/1a4ax

PaGoueit mporpaMMoii mpe1ycCMOTpEeHbI CIEAYIOLIUE BUIbI KOHTPOJIS: IPOMEXYTOUHBIH KOHTPOJIb
B (hopMe KOHTPOJIBHBIX pabOT U UTOTOBBIN KOHTPOJIb B BUJE SK3aMEHa.

OO6m1ast TpyA0€MKOCTh OCBOCHHSI IUCIUILIMHBI COCTABIISIET 3 3a4€THBIC CIMHUIIBI.



