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1. Heanb u 3a1a4m 0CBOCHH S JUCHUIIMHBI (MOIYJISA)

IenssmMmu ocBoeHust auCHUIIIMHBL (Momynst) "Teopust cilydalHBIX MPOIECCOB"  SBISIOTCS
(dbyHIaMeHTaIbHAS MOATOTOBKA B OOJACTH MOCTPOCHUS U aHAJIHM3a CIOXKHBIX CTOXAaCTHUYECKUX MOJIENICH,
OBJIAJICHE COBPEMEHHBIM MaTEeMaTHYEeCKUM ammapaToM JUisl JajbHEHIIero HCIOJb30BaHUS B
Pa3HOOOPA3HBIX MPUITOKCHHSIX.

3anauu JUCIUIUINHBIL:

- YCBOGHHUE CTYJI€HTaMH OCHOBHOI'O TEOPETHUECKOI0 MaTepuaa Kypca;

- BbpIpabOTKa MPOYHOTO HABBIKA MO PEUICHHIO 3a/la4 BBIYUCIUTEIHLHOTO U TEOPETHYECKOIO
XapakTepa B 00J1aCTH CITydailHBIX MPOIECCOB;

- npuoOpeTeHne CTYIEHTAaMU 3HAHUN, MO3BOJISIOIIMX MPUMEHSTh MX B PA3IHMYHBIX HAaYyYHBIX
OTpaciisix.

2. Mecto aucunmuimasl B ctpykrype OIIOII BO

Jucnunnuna «Teopust cimydallHBIX MPOIECCOB» OTHOCHUTCA K oOs3arenbHOi vactu broka 1
«ucuurumHabl  (MOJYJIHM)» OCHOBHOW 00pa30BaTENIbHOM MPOrpamMMbl II0 HANpPaBICHUIO TOATOTOKU
cnerranutera 01.05.01 dynpameHtanbHble MaTeMaTHKa U MexaHHKa, npoduist «DyHIaMeHTalIbHAs
MaTeMaTHUKa.

Hucnunnuna «Teopusi Ciy4ailHBIX TMPOLIECCOB» M3JaraeTcs Ha 0a3e TEOpHUH BEPOSTHOCTEH M
MaTEeMaTHYeCKOM CTaTHUCTUKHM, MaTeMaTU4YecKOoro aHajlu3a, KOMIUIEKCHOTO —aHallu3a, ajiredpsl,
muddepeHIMaTbHBIX ypaBHEHUH, (QYHKIIMOHATBLHOTO aHalu3a. 3HAHHE TEOPUU CIy4YailHBIX MPOIECCOB
MOKET CYIIECTBEHHO II0MOYb IIPH IOCTPOEHUU U AaHaJIM3€ CJIOKHBIX CTOXAaCTHUECKHUX MOJIENEH,
BOZHUKAIOMIUX B (HU3MKE, XUMHUH, OHMOJOTHH, MEAMIIMHE, IKOHOMHUKE, (UHAHCOBOW M aKTyapHOMH
obmacTsiXx, a TaKke B TexHHKe. Kpome TOro, MeTOABl TEOpPHM CIy4alHBIX IPOIECCOB IITUPOKO
MIPUMEHSAIOTCS B LIEJIOM psJI€ HAIIPaBJICHUI COBPEMEHHOU MAaTEMATHKHU.

3. TpeboBaHus K pe3yJbTaTaM OCBOEHUS JUCHUIJIMHBI (MO1YJIs1)

[Tponiecc wm3yueHWs MAUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOIIUX
obmernpodeccuonanbubix komrerennuit (OI1K) B coorBercTBUn ¢ ®I'OC BO u OIIOIT BO no nanaomy
HaMpaBJICHUIO OATOTOBKU:

OIIK-2. - CnocobeH co3aaBaTh, aHaJIM3UPOBATh U PEATM30BBIBATH HOBBIE MaTeMaTUYECKHE
MO/IEJIN B COBPEMEHHOM €CTECTBO3HAHUU, TEXHUKE, SKOHOMUKE U YIIPABICHUH.

HUnouxamopol docmuorcenus komnemenyuu OIK:

OIIK-2.1. CiocoGeH o1leHNBaTh CYIECTBYIOLIME MPUHIIUIIBI MATEMaTUYECKUX MOJIeneil.

OIIK-2.2. Cnoco0eH BbIOMpaTh HEOOXOAWMBIE METOJIbI MUCCIIEJOBAHUS U pa3padaThiBaTh HOBBIE
METO/bI, UCXOS U3 33]1a4 KOHKPETHOT'O UCCIIEeI0OBAHNUS.

B pe3ynbraTe 0CBOCHUS TUCIMITIHHBI 00YYaIOIIHIACS JOIDKEH:

3HaTh onpeeneHus U CBOMCTBAa OCHOBHBIX OOBEKTOB M3YUEHUS TEOPUU CITydailHBIX MTPOIIECCOB, a
Takke (HOPMYTHUPOBKM HamOOJee BaKHBIX YTBEPXKACHWH, METOJBl HMX JIOKA3aTEeNbCTBA, BO3MOXKHBIE
cepbl TPUITOKESHUH.

YMerh pemarh 3aa4d BBIYUCIUTEIHHOTO U TEOPETHUECKOTO XapaKTepa B 00JacTH CIyYalHBIX
MPOIIECCOB, YCTAHABIMBATh B3aUMOCBS3M MEX/ly BBOJMMBIMU MOHATHUSAM, T0KA3bIBATh KaK M3JIaraBIIAecs
YTBEP)KJIEHHS, TAK ¥ POJCTBEHHBIC M HOBBIE.

Buaaners pa3sHOOOpa3HBIM MAaTEMATUYECKUM aMapaToM, OI0Mpasi CoueTaHHsI Pa3InIHbIX
METOJIOB, JUUIsl OTICAHUS M aHAITN3a CIIOKHBIX CTOXAaCTHYECKHX MOJICIIEH.



4. Conep:xaHue ¥ CTPYKTYypa JMCHHMILIMHBI (MOLYJIS)

4.1. Conep:xaHue TMCUUILTHHBI (MOTYJIs1)

Koa xonTpo-
. HanmeHnoBaHue
HaumenoBanue JMpyeMon
Conepixanue pa3aeia OLICHOYHOI'0
pa3iena/TeMbl KOMIIeTeHINH
cpeacrsa

(MJIK ee YACTH)
2 3 4 5

Cnyuaiinvie pynkyuu u | Ilpeamer Teopuu cydaifHbIX OIIK-2 I3, K, PK, T
ux pacnpeoeneHust MPOIIECCOB, HEKOTOPHIE 33JauH.

CrnyvaiiHble 3JIeMEHTBI H UX

pacnpenencHus. Llunuanpudeckas o -

anredpa B, . Cmydaiinas GpyHKIHUA KaK
ceMelCTBO CTy4alfHbIX 3JIEMEHTOB U KaK
OJTHO U3MEPUMOE OTOOpaXKEeHUE.
Onucanne B, nnsa 6eckoneunoro T .

CormnacoBaHHOCTb MEPBI.
®opmynupoBka Teopemsl Kommoropoga.
[TocTpoenue cemeiicTBa HE3aBUCUMBIX
CIIy4ailHbIX 3JIEMEHTOB C 3aJaHHbIMU
pacrpeneneHuAMU. DMINPHIECKUE
MEDPBI, IPOLIECCH] YACTHBIX CYMM,
MPOLIECCH BOCCTAHOBIICHUS, MOJETb
ctpaxoBanus Kpamepa-Jlynnoepra,
MTyacCOHOBCKasl CIy4aiHas Mepa.
OKBUBAJICHTHBIC CITy4aliHbIe ()YHKITUH.

Coznacosannvie mepovl. | CoBmaaeHue OOpeseBCKO u OIIK-2 I3, K, PK, T
Ipoyecc ¢ UITAHIPAYICCKON o -anreop B
He3a6UCUMBIMU KOHEYHOM  TPOM3BEAECHHH  IOJBCKUX
npupaujeHusmMu MPOCTPAHCTB. PerymsapHocts Mep B
METPHUECKUX MPOCTPAHCTBAX.
AnmpokcuMaiiuss Mepbl  OOPeJIEBCKOTO
MHOXECTBa MEpaMu BJIOKCHHBIX
KOMMAaKToB. [lunuHapuyeckas anreOpa

CT . ﬂOKaSaTeJ’IBCTBO TCOPCMBI

Komnmoropoga. KoneunomepHsie
pacrpeneiacHus CiydadHoW (QyHKIUU.

Yenosus cormacosansoctn mep O,

JUIS  YIIOPSZIOYCHHBIX HAO0OPOB TOUEK
tyent, €T . XapakTepucTHIecKas

GyHKIMS ~ Mepel  Ha (R",B( "))
VYcinoBus  COrNIaCOBAaHHOCTH Mep Ha
€BKIINIOBBIX MIPOCTPaHCTBAX B
TEPMHHAX XapaKTePUCTUIECKIX
¢ynkumii. Kpurepuit cymectBoBaHus
nporecca c HE3aBHCHUMBIMHU
NIpUpPALIEHHASMU. ITyaccoHOBCKMi1
mpouecc.  bpoyHoBckoe — ABMXKEHHE
(BMHEPOBCKHIA MTPOIIECC).

Tayccosckue MHoroMmepHOEe HOpMallbHOE OIIK-2 O3, K, PK, T

npoyeccwi pacnpenenenue. [loctpoenue
JIEUCTBUTENHON IrayCCOBCKOM
CIy4aiHOM (PyHKIIMHU 110 GYHKIIUU

4



6

Cesoticmesa
mpaexmopuu
OPOYHOBCKO20
o8udICeHUs

Mapmuneane

Cnabas cxooumocms
CAYUAUHBIX JJIEMEHINO8

CpEIIHETO ¥ KOBaPHAIIMOHHOHN (PYHKIIHY.
KommnekcHo3HauHBIE TayCCOBCKUE
npouecchl. HeorpunareabHo-
ompezaeneHHbIe PYHKINN KaK
KOBapHaIMOHHbBIC (PYHKIIHU.
BbpoyHoBckoe aBmkeHne (BHHEPOBCKHMA
mporiecc). DKBUBAJIEHTHOCTH JIBYX
omnpeeNeHNi OPOYHOBCKOTO JABHKCHUSI.
Oyukuuu Xaapa u [laynepa.
OyKTyannu IOCIeI0BaTeIbHOCTH
CTaH/IAPTHBIX TayCCOBCKHUX BEJIMYMH.
[TocTpoeHne HENpPEPLIBHOTO
BHHEPOBCKOTO Tiporiecca Ha [0, 1], a
3arem Ha [0, 00) . MHOrOMepHOe
OpOYHOBCKOE JIBUKCHHE.

HemuddepenmupyemocTs 11.H. OIIK-2
TPaeKTOPHUIl BUHEPOBCKOTO MpoIecca HH

B ozHO#t Touke [(,00) . MapkoBckoe

CBOMCTBO BUHEPOBCKOTO TIpOIIecca.

MapkoBckue MOMEHTEHI, O -anrebpa F .

Ctporo MapkoBCKOE€ CBOMCTBO
BHHEPOBCKOro nporecca. [IpuHiun
OTpa’keHMs. 3aKOH HYJIS WIN €IUHULIBL.
Pacnipenenenus, cBsi3aHHBIE C
MaKCHMyMOM BHHEpPOBCKOTO IpoLecca
Ha [0,7]. 3aK0H MOBTOPHOTO

sorapuma. JIoKaNbHbIH 3aKOH
MOBTOPHOTO Jorapudma. bpoyHoBckuit
MOCT.

MapTuHransl, cyOMapTHHTAIBL, OIIK-2
cynepMapTuHraisl. [Ipumepst.
Pasnoxxenue /y6a. KomriencaTtopsr.
JVICKpeTHBIH BapuaHT (OPMYIIbI
Tanaka. [Tononaenne GpunpTpanuy.
KBagpaTuueckas XxapakTepHUCTHKA.
KBagparnueckas Bapuarnus. Teopema
y6a o cBo001HOM BBIOODE.
MaxkcuManbHOEe 1 MUHUMAaJIbHOE
HepaBeHcTBO Jly0Oa ams
cyomaprtunTanos. Jlemma o umcie
nepeceyeHnii mosockl. Teopema o
CXO/IMMOCTH CyOMapTHHIaJIOB.
BetBsmuiics nponecc I'anbToHa -
Barcona. CXoquMOCTh MapTHHTAJIOB B

L (Q, F, P). Teopema Jlepu. CrencTBust

JUTs CyOMapTHHTI0B 1 MapTHHIAJIOB C
HEIPEPBIBHBIM BPEMEHEM.

Crnabast cXOAMMOCTb MEP B METPUUECKUX OIIK-2
npocTtpaHcTBax. CXOQUMOCTE C.3. 110

pacnpezaeneHuio. Kpurepuii cnaboi

cxoaumocth. CoxpaHeHue cnaboi

CXOJMMOCTH TO[ IeficTBUEM

HEIPEPBIBHBIX 0TOOpaXkeHui, Cradast

cxomumocth Mep B C(T', ).

5
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7 Mapkosckue
npoyeccni

8 Llenu Mapxosa

9 Cucmembl
oughghepenyuanvrvix
ypagHenui
Koamoeoposa.
Dopmynvr Ipranza.

10 | Uumeepan no
OpPMO2OHANLHOU

OTHOCHUTENbHAS clladast KOMIIAKTHOCTh U
IJTIOTHOCTh CEMENCTBA MEp.
DopmynupoBKa Teopemsl [Ipoxoposa.
[TpuHMn nHBapranTHOCTH JloHCKEpa-
[Ipoxoposa. Muoromepnas LIIT
Jluane6epra (hopMymupoBka), ilemMma o
MaKCHMyM€ CyMM HE3aBHCHUMBIX
ciayyalHbIX BenuunH. Cxema
JTIOKa3aTebCTBA KPUTEPHUS COTIACHS
Konmoropoga. BpoyHOBCKHIT MOCT Kak
YCJIOBHBIN BUHEPOBCKUH MPOILIECC.

OKBHUBAJICHTHBIC OTIPEICIICHIUS OIIK-2
MapKOBCKOTO Tporiecca. Jlemma 06

anmpoKCHMAaLUN O'{X Ltel }| B(R)-

U3MEpUMBIX QyHKIHUHA. MapKOBOCTb
MIPOLIECCOB C HE3aBUCUMBIMHU

NPUPAILICHUSMH CO 3HAYCHUAMH B R ‘.
MapkoBocTh d MEpHOro OPOYHOBCKOTO
JBIDKEHHS U IIyacCOHOBCKOT'O TpoLiecca.
[Nepexonnas GpyHKIHSA MApKOBCKOTO
npouecca. Haxoxaenue nepexoHoin
¢GyHkHH d -MepHOTO GPOYHOBCKOTO
IBKeHUs1. OIHOPOJHBIE MTPOLIECCHI.
KoneunomepHsle pacnpeneneHus
MapKOBCKOTO TIPOIIECcCa, UX BBIPAKCHUE
gyepe3 HadaJabHOE paclpeielICHUE U
nepexoaHy0 QYHKLUIO.

[TocTpoeHre MapKOBCKOM LIEH 11O OIIK-2
HayaJIbHOMY paclpelesiCHUIO U

MEPEXOAHBIM BEPOSITHOCTSIM.

DKBHUBAJICHTHOE OIPEICIICHUE

MyaCCOHOBCKOTO IpoIiecca KaK LenH

MapkoBa. SIBHast KOHCTPYKLUS

MTyacCOHOBCKOT'O TpoIiecca Mo

MOCIIEA0BATEIbHOCTH HE3aBUCHMBIX
9KCIIOHEHLIMAJIbHBIX BEJTUYHH.

Oproauyeckas TeopeMa I 1ernen

Mapxkosa. CrenctBusi. UHBapuanTHas

Mmepa.

VYcnoBue CTaHIapTHOCTH MapKOBCKOU OIIK-2
nenu. MaduHuTesnmansHas matpuna Q
CTOXaCTHYECKOW MOTYTPYIIIIBI

P(t),t > 0. O6parnast u npsmast

cucteMbl AU pepeHInanbHBIX

ypaBHeHu# Konmoroposa.

CrarnmoHapHOe pacipeeseHue KaK

cobcTBenHbIi BekTop Matpuma Q' .

®opmyinsl Dpnanra. MoJenb CUCTEMbI
MacCOBOTOO0CITYKHUBaHHS, IPUBOSIIAS
K 9TuM popmynam. Koaddunment
3arpy3KH U BEPOSTHOCTH MOTEPH
TpeOOBaHUS B CTAIIMOHAPHOM PEXKIME.

IToHsTHE 0 KAHOHUYECKHUX OIIK-2
MIPEIICTABICHUAX CIyYaHBIX (QYHKITHIM.

6

I3, K, PK, T

I3, K,PK, T

I3, K, PK, T



11

12

13

CAyuatiHol mepe

Cnexmpanvroe
npedcmasienue
CMAayuOHapHbIX
npoyeccog

Hnmeepan Hmo

Cmoxacmuueckue
oughghepenyuanvrvle
VpaeHeHusl

OpToroHalibHbIE CITy4aiiHbIE MEPHI U X
O -KOHEUYHBIE CTPYKTYPHBIE MEPHI.
HHTerpain no opToroHaabHOU
CIIy4aliHOU Mepe, €ro CBOMCTBA.
ITocTpoeHue opTOroHaNbHOM Ciy4ailHOU
MEpbl, OTBEYAIOIIEH TaHHOU
cTpykTypHOU Mepe. Teopema Kapynena
0 (hakTopH3aLMU KOBAPUALMOHHOMN
(GYHKLIMH 1 IPeACTaBICHUH IIPOLIecca B
BUJIE MHTETpajia Mo OpTOTOHAIBHON
CIIy4aliHOU Mepe.

CranuoHapHbIe B IIUPOKOM CMEBICIIE
MIPOLIECCH] M UX KOBapHAI[IOHHBIE
¢ynaxmum. Teopema ['eprioria.
HenpepbIBHOCTH MPOIIECCOB B CPETHEM
KBajJpaTuyeckoM. Teopema boxHepa-
XununHa. CreKTpaabHOe
MIPEJICTaBICHUE CTAlHOHAPHBIX
IIPOLIECCOB C HENPEPLIBHBIM U
JIUCKPETHBIM BpeMeHeM. JProAnIHOCTh

B 7 (QY) . TIporecch CKOIB3SIIEro

cpeanero. CTaTUCTUYECKOE OLICHUBAHHUE
KOBapUaIlMOHHOW (YHKIUH U
CIIEKTPaJIbHOM IIJIOTHOCTH.
Ilepuonorpamma u ee yCpeaHEHHE.
3ajaua JMHEHHOTO MPOTHO34.
PerymsipHble U CHHTYJISIPHBIE TTPOLIECCHI.
Pasnoxenue Bonbna. Perynsphsie
MPOLIECCHI, KaK (pru3ndecku
ocyliecTBUMbIe QUIBTPBL. KpuTepuii
KonmoropoBa peryisipHOCTH mporiecca.

HexoTopsie moax0abl K TIOCTPOSHUIO
CTOXaCTHUYECKOT0 HHTETpaa.
IIpenckasyemble MHOXKECTBA.
[TocTpoeHne opTOroHanbHOM CilyyaliHON
Mepbl Z Ha MOITYKOJIbIIE TIPECKa3yeMbIX
MHOJKECTB, €€ poaospkeHue. MaTerpan
HTo0, Kak HHTETpall 0 BBEJEHHON Mepe
Z. Boiuncnenue unrerpana Uto st
npocrtoit pynkuuu. [Iporpeccusno
U3MepHMble MHOKecTBa. KoHCTpyKIns
nHTerpana Mto Ha ocHOBe
MPOTPECCUBHO U3MEPUMBIX (YHKITHH.
PacnipocTpanenue nHTerpana Ha

2 o
IMPOCTPAaHCTBO L . CsoiicTBa HUHTCIrpaia
Hto ¢ NEPpEMCHHBIM BCPXHHUM IIPEACITIOM.

VYpaBuenue JlawxxeBena. AHajgor
Teopembl @yOuHu 17151 nHTErpana Mro.
BunepoBckuii nponecc, Kak 4aCTHBIN
CIIy4ail peleHus] ypaBHEHUs
Jlamxesena. [Ipouecc OpHireliHa-
Vnen6eka. Teopema CyIecTBOBaHUS U
€IMHCTBEHHOCTH CHJIBHOTO PEIICHUS
CTOXaCTHUECKOTO NG PepeHINATEHOTO
yYpaBHEHUS. MapKOBOCTb PELICHHUS

7

OIIK-2

OIIK-2

OIIK-2

I3, K, PK, T

I3, K, PK, T

I3,K,PK, T



CTOXaCTHUYECKOTO UG HEepPEeHIINATEHOTO
ypaBHEHHUS.

B rpade 5 npuBopsaTcs miaHupyemble (BOpPMBI TEKYLIEro KOHTPOJIS: 3allUTa J1abopaTOPHOM

paboter (JIP), Bemonnenue kypcooro mpoekta (KII), xontponbnoii pabotel (KP), pacuerno-
rpadudeckoro 3amanus (PI'3), nomamnero 3amanums (/I3) nHamucanue pedepara (P), acce (D),
koiokBuyM (K), pyoexnsriit kontpois (PK), rectuposanue (T) u T.1.

4.2. CTpyKTypa JMCHUIIHHBI

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET S 3aueTHBIX eaunuil (180 gacoB).

TpynoeMKOCTb, Yachl
Bua padorsl

5 cemectp Bcero
OO0mas Tpy10eMKOCTh (B 4acax) 180 180
Konrakthasi pabora (B yacax): 64 64
Jexyuu (J1) 32 32
Ilpakmuueckue 3anamus (113) 32 32
CamocrosiTesibHas padoTa (B 4acax), B TOM YK cJie KOHTAKTHAasA 116 116
padora:
Camocmosmenvroe uzyueHue pazoenos 101 101
Konmponvnas paboma (KP) 6 6
[ToaroroBka u NpoOXoXxACHUE IPOMEKYTOUHOM aTTeCTallUU 9 9
Buja npomexyTo4HOM aTTecTalMU 3a4er 3a4er
4.3. JlekuMoHHbIE 3aHATHUS
Ne ni/m Tema
Crnyuaunsie @yukyuu u ux pacnpeoenenus. Llenv u 3a0auu uzyuenus: memvl —03HAKOMUTH
CTY/IGHTOB C MPEIMETOM TEOpUH CIydailHBIX MPOLECCOB, HEKOTOPHIMHU 3ajadyamu. V3ydnTh
cllydailHble 2JIEMEHTBl M UX pacnpenenenus. Lununapudeckas o -anrebpa B, . Ciydaiinas
1 (GyHKIMS Kak CEMEWCTBO CIydyallHBIX 3J€MEHTOB M KaK OJHO H3MEPHUMOE OTOOpa)KeHHeE.
Onucanue B, musa O6eckoHeuynoro 7 . CoriacoBaHHOCTh Mepbl. DOPMYJIHPOBKA TEOPEMBbI
Konmoropoga. IloctpoeHue cemeilicTBa HE3aBUCHMBIX CIIyYailHBIX 3JIEMEHTOB C 3a/JlaHHBIMHU
pacnpeeseHusIMU.
Coenacosannvle mepul. Ilpoyecc ¢ nesasucumvimu npupawenuamu. Llenv u 3a0auu uzyuenus
membl — W3YYHTH COBMAJICHHE OOpENeBCKOH W NWIMHIAPUYECKOH o -anredp B KOHEYHOM
MPOU3BEICHNHU TOJBCKUX MPOCTPAHCTB. PerynspHOCTh Mep B METPUUYECKHX MPOCTPAHCTBAX.
Anmpokcumanusi Mepsl  OOPETIeBCKOTO MHOXECTBA MEpPaMHU  BIIO)KCHHBIX  KOMITAKTOB.
’ Hunmunapuueckas anrebpa C,. JlokazatenscTBo Teopembl Kommoroposa. KoneuHnomepHbie
pacnpefiesieHust  ciyvaiiHoil  QyHKumM. VYcious — cornacoBaHHoctd mep O, Ul
YHOPSIIOUEHHBIX HA0OpPOB TOYEK 1.7, €T . XapakTepucTuueckas (yHKUUS Mepbl Ha
(R”,B(R")). VYCloBHsI COTTACOBAaHHOCTH MEp Ha E€BKJIUAOBBIX IMPOCTPAHCTBAX B TEPMUHAX
XapaKTePUCTHUECKUX (PYHKITHI.
T'ayccosckue npoyeccul. Lenv u 3a0auu uzyuenus memsl — A3y4UTh MHOTOMEPHOE HOPMAaJIbHOE
3 pacnipenenenue. IlocTpoeHne NEWCTBUTENBHOW TayCCOBCKOM CIIydallHOW (YHKIUHU TI0

GyHKIMK cpenHero M KOBapHAlMOHHOM (yHKIMU. KoOMIUIEKCHO3HAYHBIE TayCCOBCKHE
npoueccel. HeoTpunartenbHo-omnpenenaeHHble (QYHKIUM KaK KOBapUaLMOHHBbIE (DYHKIUH.
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10

11

bpoyHOBCcKkOe nBMKEHHE (BHHEPOBCKHMU TPOIECC). DKBUBAJICHTHOCTHh JBYX OIPEIACICHHUI
OpoyHoBckoro asmkeHus. Oynkiun Xaapa u llaynepa. @naykryanun mocienoBaTelbHOCTH
CTaHJAPTHBIX I'ayCCOBCKUX BeaU4MH. [locTpoeHne HenpepbIBHOTO BUHEPOBCKOIO IpoLiecca Ha
[0, 1], a 3aTem Ha [0,00).

Ceoticmeéa mpaexmopuu 6poyHo8cko20 0gudcenus. Llenv u 3a0ayu usyuenus memvl — U3y4IUThH
HenuddepeHunpyeMocTh M.H. TPaeKTOPUil BUHEPOBCKOTO Mpoliecca HU B OAHOM Touke [0,00).

MapkoBcKkoe CBOMCTBO BHMHEPOBCKOIO Ipoluecca. MapKkoBCKHME MOMEHTBI, O -anrebpa F, .

Ctporo MapkOBCKOE CBOMCTBO BHHEPOBCKOTro mpouecca. [IpuHiun otpaxenus. 3aKoH HyIs
WM equHUIbL. Pacnpenenenus, CBSI3aHHbIE ¢ MAKCHUMYMOM BHUHEPOBCKOTO mporiecca Ha [0,7].

Mapmuneanvi. Llene u 3a0auu uzyuenus memvl — U3yYUTh MApTUHTAIBI, CyOMapTHHTAbI,
cynepmaptunransl. [Ipumepsl. Paznoxkenue Jly6a. Kommencatopbl. [[uckpeTHbIN BapwaHT
¢dopmynsr  Tanaka. Ilomomnenwe  ¢unbrpanmu. KBagpartndeckas — XapakTepUCTHKA.
KBanpatnueckas Bapumanus. Teopema J[ly6a o cBoOomHoM BbIOOpe. MakcumanabHOE U
MUHHMaJIbHOE HepaBeHCTBO Jlyba st cyOmaptunramoB. JleMma o 4Yuciie mepecedeHuit
nosiocel. Teopema 0 cXOAMMOCTH cyOMapTuHranoB. BerBsmwmiics mnpouecc [aapToHa -
Barcona.

Cnabas cxooumocmuv cayyainvix 21emenmos. Llenv u 3a0auu uzyueHus memvl — NU3YUUTh
cnabyl0 CXOAMMOCTH Mep B METpUYECKUX mpocTpaHcTBax. CXoauMoCTh C.3. IO
pacnpenenenuto. Kpurtepuii cmaboit cxomumoctu. CoxpaHeHHE clabod CXOAMMOCTH IO
NeCTBMEM  HENpepblBHBIX  oToOpakeHuid, Cnabas cxomumocte wmep B C(T,y).
OTtHocuTenbHas ciiadas KOMIAKTHOCTh U TUIOTHOCTH ceMeicTBa Mep. DOopMyTHpOBKa TEOPEMBI
IIpoxoposa. Ilpunuun wHBapuantHocTH JloHckepa-IIpoxopoBa. Mmuoromepnas IIIT
Jlunnebepra (dopmyiaupoBKa), JieMMa O MAaKCUMyM€ CYMM HE3aBHCHUMBIX CIy4alHBIX
BEJIMYMH.

Maprxosckue npoyeccwl. Llenv u 3a0auu u3zyuenus memvl — WU3YYUTh HKBUBAICHTHBIE
ompeesieHusT MapKOBCKOro mpoiiecca. JlemMmMa 00 anmpokcumaiuu (T{Xt,tEU }|B(R)-
U3MEpUMBIX (YHKIUHA. MapKoBOCTh MpPOLECCOB C HE3aBUCHMBIMHM MPUPAILIEHUSIMU CO

3HaveHusMH B R’ . MapkoBocTh d MepHOro GPOYHOBCKOIO JBHIKEHHS M IMyaCcCOHOBCKOTO
nponecca. llepexonHas (yHKIMsS MapKOBCKOro mpouecca. HaxoxaeHue nepexogHon
GyHKIUU d -MEpHOT0 OPOYHOBCKOTO JIBUKEHUSI.

Llenu Mapxkosa. Llenv u 3a0auu uzyuenus memvl — U3y4UTh IOCTPOCHUE MApKOBCKOM LIETIH IO
Ha4yaJIbHOMY PacHpe/eNIEHUI0 U TEePEeXOJHbIM BEPOSITHOCTSAM. DKBUBAJIEHTHOE OIpeesieHUE
IIyaCCOHOBCKOTO IIpolecca Kak uenu MapkoBa. SIBHas KOHCTPYKLHS IIyaCCOHOBCKOIO
Iporiecca 1o MocJIeI0BaTeIbHOCTH HE3aBUCUMBIX YKCIIOHEHIIUAJIBHBIX BEJINYUH.

Cucmemvl oughghepenyuanvuvix ypasuenuti Konmozoposa. @opmynvl Spnanea. Llenv u 3a0auu
u3yuenus memovl — U3y4UTh YCIOBUE CTAHIAPTHOCTH MapKOBCKOM 1enu. MHpuHUTE3nMabHas
MmaTpuiia ( croxactuyeckod monyrpynmnsl  P(f),t >0. OOpaTHas W mpsMas CHCTEMBI

middepennranbHbx  ypaBHeHMi  KonmmoropoBa.  CranuoHapHOe — pacmpenelieHHe — Kak
coOcTBeHHbI BekTop Matpuna Q' . @opmynsl DpiaHra.

Hnmezpan no opmozonanvhot ciyuaiinoi mepe. Llenv u 3a0auu uzyuenus memvi — U3y4UThb
MOHATHE O KaHOHMYECKHUX TMPEACTABICHUSAX CIydalHbIX (yHKIMA. OpToroHaiabHbIE
Clly4allHble MEpbl M UX O -KOHEUYHbIE CTPYKTYpHble Mepbl. MHTErpam mo OpTOTrOHAaIbHOMN
CIIy4alHOM Mepe, ero cBoicTBa. I1ocTpoeHrne OpTOroHaNbHOU CIIy4ailHOM MEpPBI, OTBEYAIOLIEH
JAHHOM CTPYKTYpHOU Mepe.

CnexmpanvHoe npedcmasienue cmayuoHapHux npoyeccos. Llenv u 3ad0auu usyuenus memol —
U3YYUTh CTAllUOHAPHBIE B IIMPOKOM CMBICIIE MPOLECCHl U HUX KOBapUALlMOHHBbIE (DYHKIIHH.
Teopema I'epriorma. HempepbplBHOCTH MpOLECCOB B CpeAHEM KBaJApaTHYECKOM. Teopema
boxnepa-XununHa. CrnekTpaJlbHOE  NPEACTABIEHUE  CTAllMOHAPHBIX  IPOLECCOB €
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Ne i/

O| 0 | N | K| W N

Ne i/

HENpPepBIBHBIM U JIUCKPETHBIM BpeMeHeM. Dproauunocts B L (Q). IIpouecchl cKOIb3SIIEro

cpennero. CTaTUCTUYECKOE OIICHUBAHHME KOBAapUALIMOHHOW (GYHKIUHM U CHEKTPaJIbHOM
wiotHocTu. Ilepuonorpamma u ee ycpeaHeHue.

Humezpan Umo. Lenv u 3a0auu usyuenus memsvl — N3y4uTh HEKOTOPBIE IOIXObI K
IIOCTPOCHHIO cTOXacTudyeckoro nurerpana. Ilpenckasyemeie MuoxxectBa. Ilocrpoenne
OPTOTOHAJILHOM CIIy4aliHOW Mephl Z Ha ITOJIYKOJIbLIE IIPEACKA3yEMbIX MHOXKECTB, €€
npoaoikenue. Murerpan Mo, kak mHTErpas no BBEACHHOU Mepe Z. Beruuciaenue nHTerpaia
Wto ans mpocroii pynkumu. IIporpeccuBHO n3MepuMble MHOXKeCTBa. KOHCTpyKIMs HHTErpaia
WT0 Ha OCHOBE MPOrPECCUBHO U3MEPUMBIX (DYHKIIHIA.

Cmoxacmuyeckue ougpgepenyuanvruvle ypasuenus. Llenv u 3a0auu uzyuenus memvl — A3y9UTh
ypaBHeHue JlamkeBeHna. Anajor TeopeMmbl @youHu 11 uHTerpaia Mro. Buneposckuit
Mpol1iecc, KaKk YaCTHBIN cirydail perieHus: ypasuenus Jlamxkesena. [Iponecc OpHiureiina-
VYnenbeka. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH CHUJIBHOTO PELICHUS CTOXaCTUYECKOTO
¢ hepeHIIaTBFHOTO YPaBHECHUS.

4.4. IlpakTHyecKue 3aHIATUHSA

Tema
Crnyyaifaple QYHKIUY U UX PaclpeeIeHus
CornacosanHsle Mepsl. [Iporecc ¢ He3aBUCUMBIMU PUPAILEHUSIMHI
l'ayccoBckue mporecchl
CBoiicTBa TPaeKTOPUH OPOYHOBCKOTO ABHKECHUS
MapTuHranel
Cnabast cCXOAUMOCTb CIIy4aifHbIX 2JIEMEHTOB
MapkoBcKH€e pOLECCh
IMertn MapkoBa
Cuctemsl quddepennpanbHbix ypaBHeHuid Konmmoroposa. @opmMynsl DpraHra.
HHTerpai no opTOroHaabHOM CilydaiiHON Mepe
CriekTpallbHOE MPECTaBICHUE CTAMOHAPHBIX TPOLIECCOB
Nurerpan Uto

Croxactuueckue quddepeHunanbHble ypaBHEHUS

4.5. CamocTosiTeIbHOE M3YUeHHe Pa3/1eJI0B M CHHIIJIMHbI

BOHpOCI)I, BBIHOCHUMBIC€ HA CAMOCTOATEC/IbHOEC U3YUCHUE

OMIIMPUYECKHE MEpbI, MPOILECChl YaCTHBIX CYMM, IPOLIECChl BOCCTAHOBJIEHHS, MOJEIh
crpaxoBanus Kpamepa-Jlynnbepra, IyacCOHOBCKasi ciydaiiHas Mepa. DKBHBAJCHTHBIE
Clly4aiiHble QYHKIIHMH.

Kpurepnii cymecrBoBaHusl nporecca ¢ HE3aBUCUMBIMHU IpUpameHusaMu. [lyaccoHoBCkmit
npouecc. bpoyHoBckoe ABHKEHHE (BUHEPOBCKHI IIPOLIECC).

MHuoromepHoe 6pOYHOBCKOE JIBUKEHHUE.

3aKoH MOBTOPHOTO Jorapudma. JIokanbHbII 3aKOH MOBTOPHOTO Jorapudma. bpoyHoBckumii

MOCT.

CX0IMMOCTh MAPTUHTAJIOB B Ll(Q, F ,P). Teopema JleBu. CrnenctBus 11l CyOMapTHHTAJIOB

Y MapTUHTAJIOB C HEMIPEPHIBHBIM BPEMEHEM.

Cxema pgokazatenbcTBa Kputepus corjiacusi KomamoropoBa. BpOoyHOBCKMH MOCT Kak
10



YCJIOBHBI BUHEPOBCKUI MPOILECC.
Opnopoausie mponecchl. KoHeuHOMepHBIE pachpeziefieHuss MapKOBCKOTO Mpolecca, HUX

7 BBIpQ)XEHUE Yepe3 HaYaIbHOE pACIIpPEICICHUE U MEPEXOAHYI0 (PYHKIIHUIO.

8 Oproauyeckas Teopema i neneid Mapkosa. CneactBus. IHBapuaHnTHas Mepa.

9 Mogens cUCTEMBI MacCOBOTOOOCHYKMBaHMs, MNPUBOAAIAS K ITUM  (opMyam.
KoadduunenT 3arpy3ku u BepoITHOCTh OTEpU TPEOOBAHMS B CTALIMOHAPHOM PEKHUME.

10 Teopema Kapynena o ¢akropuzaiyy KoBapuaioHHON (GYHKIUHU U IPEICTABICHUN

rpolecca B BUI€ MHTErpaa o OpTOroHalbHOM CllydaiiHO# Mepe.

3agaya JMHEHHOTO NPOrHO3a. PerymspHele W CHHTYISpHBIE Hpouecchl. Pasnoxenue
11 Bonpna. Perynsipubeie mpouecchl, Kak (U3MYECKH ocyiiecTBuMble (uibTpel. Kpurepwuii
KonmoropoBa perynspHocTH mporecca.

12 PacripocTpaHeHnue HHTErpana Ha npoctpanctBo L’ . CoiicTBa nnTerpana Uto ¢
[IEPEMEHHBIM BEPXHUM IPEIEIIOM.

13 MapKoBOCTb PELICHUS CTOXaCTUYECKOT0 MU PepeHIInaIbHOTO YpaBHEHHUS.

5. OneHOYHbIE MATEPHUAJIBI VISl TEKYLET0 U Py0eKHOTr0 KOHTPOJIA YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTALNH

KouneunsimMun pe3yiabTaTaM OCBOCHHUA IIPOrpaMMbl AHUCHUILUIMHBI ABJIAKOTCA Cq)OpMHpOBaHHI)IG
KOTHUTHBHBIC JICCKPUIITOPHI ~ «3HATh», «YMETb», «BJIAJCTb», pACIHCAHHBICE IO  OTACIBHBIM
KoMIieTeHIusAM. GOopMUPOBAHKE ITUX JECKPUIITOPOB IIPOUCXOAUT B TEYEHHE BCETO CEMECTpa IO dTanam
B PaMKax pa3jIMYHOIr0 BUJIA 3aHATHH U CAMOCTOSTEILHON paOOTHI.

B xonme wu3ydyeHMs IUCHUIUIMHBI TNPEAyCMaTpHUBAIOTCS TEKYLIUH, pyOeXHBIH KOHTPOJIb H
MPOMEXKYTOUHAs aTTeCTallUs.

5.1. Ouenounvie mamepuansl 0131 meKyujezo KoHmpons. llenp TeKymero KOHTPOIS — OLEHKa
pe3ynbTaToB pabOThl B ceMecTpe M oOecliedeHHe CBOEBPEMEHHOW OOpaTHON CBS3H, IS KOPPEKIUU
0oOy4eHMs, aKTUBU3AIIMU CaMOCTOSTENIbHOM pPaboThl oOydaromierocs. OOBEKTOM TEKYIIErO KOHTPOJIS
SIBIIIIOTCSI KOHKPETU3UPOBAHHBIE PE3YNbTaThl 00ydeHUs (yueOHbIe JOCTHKEHUS) TI0 JUCIUILINHE.

Texywuii KoHmpob YCUEBAEMOCTH OO0ECIIEYMBAET OIICHWBAHUE XOAAa OCBOCHUS UCIHILIMHBI
«Teopusi cmydyallHBIX MPOIIECCOB» M BKJIIOYAET: OTBETHI HA TEOPETUYECKUE BOMPOCHI HA MPAKTHYECKOM
3aHATUH, PCIICHHUEC IMPAKTUYCCKUX 3aJa4d W BBIIIOJIHCHUC Sa)IaHI/Iﬁ Ha MPAKTUYCCKOM 3aHATUMH. OHGHK&
KauyecTBa MOJTOTOBKMA Ha OCHOBAaHHMH BBIMOJTHEHHBIX 33JaHU BEIETCS MpernoaBaTeneM (¢ 00CyKIeHHEM
pe3yIbTaTOB), OAITBI HAUUCIISAIOTCS B 3aBUCIMOCTH OT CJIO)KHOCTH 33/IaHUSI.

5.1.1. Bonpocwel no memam oucuunaunwt « Teopus cayuaiinvlx npoueccos» (Konmpoaupyemoie
komnemenuuu OIIK-2)

YCTHBI ONpoC SBISIETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yd€Ta 3HAHHWK OO0YyYaromerocs Imo
mucuuinHe «Teopus ciydailHBIX mpoueccoBy». Pa3BEpPHYTHIM OTBET CTyAEHTa JOJKEH MPEICTABIATH
co00i1 CBA3HOE, JIOTHYECKH IOCJIEI0BATEIbHOE COOOIIEHNE HAa 3aJaHHYIO TEMY, MIOKa3bIBaTh €r0 YMEHUE
MIPUMEHATH ONPEACIICHUS.

YcTHBIE OMPOCHl MPOBOASTCS BO BpeMs NPAKTUYECKUX 3aHATHNA, a TakKe B KadecTBe
JOTIOJTHUTEIBHOTO HMCHBITAHUS MPU HEIOCTATOYHOCTH PE3yJIbTAaTOB TECTUPOBAHUS M PELICHUS 3a/]au.
Bormpocs! onpoca He TOKHBI BBIXOJIUTH 32 PaMKH, OOBSIBICHHOW MJIsi JTAHHOTO 3aHSATHS TEMBI. Y CTHBIC
OMPOCHl HEOOXOIUMO CTPOUTH TaK, YTOOBI BOBJIEYL B TeMY OOCYKICHHS MaKCHUMaJIbHOE KOJIUYECTBO
0o0yJaronuxcsi B TPYMIE, MPOBOJIUTh MapajuIeid C YK€ MPOUIEHHBIM Y4eOHBIM MaTepHualioM JTaHHOMN
JUCHUIUIMHBI, HaXOUTh YAAuHbIE MPUMEPhl U3 COBPEMEHHOW AEHCTBUTENBHOCTH, YTO YBEIMYHBAET
3¢ PEeKTUBHOCTD YCBOCHUSI MaTepHaa.

OCHOBHBIE BOIIPOCHI JJIsI YCTHOTO OMPOCa JOBOJSATCA A0 CBEIACHUS CTYJIECHTOB Ha MPEIbIIyILIEM
MPaKTU4YEeCKOM 3aHATUH. [IpH olleHKe OMpPOCOB aHAIN3Y MOJUIEKUT TOUHOCTh (POPMYITHPOBOK, CBA3HOCTH
M3II0KEHUS MaTepuana, 000CHOBAHHOCTH CY)KJICHUH.
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Tema 1.

A S A

10.

Tema 2.

1.

X Nk w

3
4
5.
6.
7
8
9
1

0.

Tema 4.

1.

A i

Bonpocet no memam oucyunnunst « Teopusa cayuaiinvix npoyeccos»
(konmponupyemovie komnemenyuu OIIK-2):
Cnyyaiinvle yyHKYUU U UX pacnpedeneHus
IIpeameT Teopuu cirydalHbIX [IPOLIECCOB, HEKOTOPHIE 3a1aUU.
CryuaifHple JIEMEHTHI M UX PacTpeIeTICHHS.
lunuanpuueckas o -anrebpa B .
CayuaiiHast QyHKIHS KaK CEMEHCTBO CIIyYallHBIX SJIEMEHTOB U KaK OJJHO H3MEPHMOE 0TOOpaKeHHeE.
Onucanne B, nnsa 6eckoneynoro T .

CorracoBaHHOCTEH MEPHI.

dopmynupoBka Teopemsl Konmoroposa.

[TocTpoenue cemeicTBa HE3aBUCUMBIX CIIYYalHBIX 3JIEMEHTOB C 33JaHHBIMU paclpeeICHUSIMHU.
OMIOUPUYECKUE MEPBI, TPOLIECCH] YACTHBIX CYMM, MPOIIECCHl BOCCTAHOBIICHUS, MOJICTb CTPAXOBAHUS
Kpamepa-Jlyanbepra, myaccoHOBCKasl CIy4aifHast Mepa.

OKBUBAJICHTHBIC CITy4aliHbIe ()YHKITUH,

Coznacosannvie mepul. [lpoyecc ¢ He3a8UCUMBIMU NPUPAUCHUAMU

CoBmasieHue OOpPENEBCKONH W IIJIMHAPHYECKOW O -aaredp B KOHEYHOM TPOM3BEICHUH ITOJBCKHX
[POCTPAHCTB.

PeryispHOCTs MEp B METPHYECKHX MPOCTPAHCTBAX.

ATnInpokcuMarus Mepbl 00pEICBCKOr0 MHOKECTBA MEPAMHU BIIOYKEHHBIX KOMITAKTOB.

Hunuaapudeckas anrebpa C .

HoxazarenscTBO TeOpeMbl Konmoropoga.
KonedunomepHsbIe paciipeienieHns CIrydaifHol (hyHKITHH.

VYcnosust cornacoBanHOCTH Mep O, 1S yIIOps0YEHHBIX HA0OPOB ToueK 1,,...,1 €71 .
1o0++4n g

2
Xapakrepuctuueckas QyHKLIUS MEPHI Ha (R", B(R" ))

VYCIIoBHSI COTTIACOBAaHHOCTH MEp Ha EBKIHMJOBBIX TMPOCTPAHCTBaX B TEPMHUHAX XapPaKTEPHCTUUECKUX
GyHKIHH.

. Kpurepuii cymecrBoBanus npouecca ¢ He3aBUCUMbIMH IPUPAIIECHUSIMH.
. [lyacconoBckuii mpouecc.
. BpoyHoBckoe aBmkeHue (BUHEPOBCKUI TIPOIIECT).

. Iayccoeckue npoyeccwi

MHoroMepHoe HOpMaJILHOE pacIipe/ieieHue.

[MocTpoeHune IEHCTBUTENHHOM rayCCOBCKOW ClTy4aiiHOW (QYHKIIMH 10 (PYHKIIUK CPETHETO U
KOBapHaIMOHHOW (yHKIIHH.

KomrmuiekcHO3HaYHbIE TayCCOBCKUE TPOIIECCHI.

HeotpunarensHo-onpe/eieHHbIe GYHKIIMN KaK KOBapHAlMOHHbBIE (DYHKIIHH.
BpoyHoBckoe aBmxeHne (BUHEPOBCKUI TPOLIECC).

OKBHUBaJICHTHOCTH JABYX ONpENEICHU OpOYHOBCKOTO ABHKECHHUSI.

®yukiuu Xaapa u [laynepa.

@nyKTyaluu NOCIEI0BaTEIbHOCTH CTAHAAPTHBIX FayCCOBCKUX BEIMYMNH.

ITocTpoeHre HENMPEPHIBHOrO BUHEPOBCKOTO mporiecca Ha [0, 1], a 3atem Ha [0,00) .

MHoromMepHoe OGpOYHOBCKOE JIBHIKEHHE.

Csoticmsa mpaekmopuu OPOYHOBCKO20 O8UNCEHUS

HenuddepenuupyemMocTs 11.H. TpaeKTOpHi BUHEPOBCKOTO Mpoliecca Hu B 0HO# Touke [0,0) .
MapkoBcKoe CBOHCTBO BHHEPOBCKOTO MPOLECCA.

MapkoBckue MOMEHTSI, O -anredpa F .

Crporo MapKOBCKOE CBOMCTBO BUHEPOBCKOIO IPOLECCa.

[Npuniun oTpaskeHus. 3aKOH HyJIsl UM €IMHULIBI.

Pacnipesienenus, cBA3aHHBIE C MAKCHMYMOM BUHEPOBCKOTO mponecca Ha [0,7].

3aKOH NOBTOPHOIO Jiorapupma.
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8.
9.

JlokaapHBIN 3aKOH TIOBTOPHOTO JIoTapudmMa.
BpoyHoBCcKkuit MOCT.

Tema 5. Mapmuneanwvi

S0 PN U AW -

MaptuHransl, CcyOMapTHHTaIbl, CynepMapTHHTaIbL. [[prumepsr.
Pasnoxenue Jly0a.

Komnencaropsr.

HuckperHsrii BapuanT ¢popmyisl TaHaka.

ITomotHeHUE DHUITBTPAITHH.

KBagpaTnueckas XxapakTepuCTHKa.

KBagpaTtuueckas Bapuamusi.

Teopema Jly6a o cBoOogHOM BEIOOpE.

MakcumanabHOe 1 MUHUMaJIbHOE HepaBeHCTBO [ly0a i cyOMapTHHraIoB.

. JlemMa o uncie nepecedyeHni MOJIOCHI.
. Teopema o cxoauMocTu cyOMapTHHTAJIOB.
. Bersimuiics npouecc I'anpTona - Barcona.

1
. CXomMMOCTh MapTHUHTANOB B L (Q, F, P).
. Teopema JleBu. CneactBus A1 CyOMapTHHTAJIOB U MapTHUHTAJIOB C HETIPEPHIBHBIM BPEMEHEM.

Tema 6. Crabas cxo0umMocms CLyYatHbIX IAeMEHMO8

1.

Lo N kWD

10.
11.

Cnabast cXOAMMOCTh MEp B METPHUECKHUX MPOCTPAHCTBAX.

CX0UMOCTb C.3. 110 PaCHpeIeNICHHUIO.

Kputepuii cnmaboit cxomumMocT.

Coxpanenue crnaboil CXOAUMOCTH MO IeHCTBUEM HENPEPHIBHBIX OTOOPAKEHUIA.
Cna6as cxogumocts Mep B C(T', y).

OTtHocuTenpHas ci1abasi KOMIIAKTHOCTh U IUIOTHOCTh CEMEHCTBa Mep.

®opmynupoBKa Teopemsl [Ipoxoposa.

[Tpunuun naBapuantHoctu JJoHckepa-IIpoxoposa.

Mmuoromepnas LIIT Jluagebepra (popmynupoBka), JeMMa 0 MAKCHMyMe CyMM HE3aBUCHUMBIX CITydaiHBIX
BEJIMYHH.

CxeMma nmokasatenbcTBa KpuTepus coryiacus Kommoroposa.

BpoyHOBCKHIT MOCT KaK yCIOBHBIM BUHEPOBCKHMIA ITpoOLIECC.

Tema 7. Mapxoeckue npoyeccol

1.

A e

DKBUBAJICHTHBIC OIPE/ICIICHNs] MaPKOBCKOTO poIiecca.
Jlemma 00 anmpokcuMariuu G{X Ltel }| B(R) -uzmepumbIx HyHKIHH.

MapKoBOCTb IPOIIECCOB ¢ HE3aBHCHMBIMI PHPAIICHASAMI CO 3HAYeHHsIMA B R .
MapkoBocTh d MEpPHOT0 OPOYHOBCKOTO JIBIXKEHHS M ITyaCCOHOBCKOT'O MpOIiecca.
[Mepexonnas GpyHKIHS MapKOBCKOTO TpoIiecca.

Haxosxnenune nepexoqHoi GpyHKIMH d -MEpHOTO OPOYHOBCKOTO JIBHIKCHHSI.

OnHOPOJHBIE POLIECCHI.

KoneuHomepHbIe pacnipeiesieHusi MapKOBCKOTO MPOLIECcCa, MX BEIPAKECHUE Yepe3 HadalIbHOe
pacrpe/iesieHre U MePeXoIHy0 (DYHKIIHIO.

Tema 8. L{enu Mapkosa

1.
2.
3.

4.
3.

ITocTpoeHre MapKOBCKOH IETH 110 Ha4aIbHOMY PaclpeaeCHHIO M EPEXOIHBIM BEPOATHOCTSIM.

DKBHBAJICHTHOE ONPEIeIICHUE ITyaCCOHOBCKOTO Mpoliecca Kak mernd Mapkosa.

SIBHAs KOHCTPYKIIHS MTyaCCOHOBCKOTO MPOIiecca Mo MOCIeI0BaTeIbHOCTH HE3aBUCHMBIX
AKCITOHECHIIUAIBHBIX BEJTMYMH.

Dproaudeckas TeopeMa i mnernei Mapkosa. CieacTBusl.

WHBapuaHTHas Mepa.

Tema 9. Cucmemvl ouppepenyuanvivix ypasuenuii Kormocoposa. @opmynvl Opaanea.

1.
2.

YcioBue cTaHAapTHOCTH MapKOBCKOM TIEMH.
WudunuresumanbHas Matpuiia 0 croxactuueckoi momyrpynmst P(t),t > 0.
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OO0patHas u npsiMast cucteMbl nudGepeHnnanbHbIX ypaBHeHuit Koamoroposa.
o T
CranmoHapHOe pacrpe/ieseHue Kak COOCTBEHHBII BeKTOp MaTpuua O .

Dopmyinel Jpnadra. Mozenb CUCTEMbl MACCOBOT000CTY KHBaHMSI, IPUBOISILAS K 3TUM (HOPMYyIaM.
Koaddumment 3arpy3ku 1 BeposSTHOCTb IOTEPU TPeOOBAaHUS B CTALIMOHAPHOM PEXKHUME.

kW

Tema 10. Humeepan no opmocoHanvbHoll CIy4aitoll mepe

[TonsiTHE 0 KAHOHUYECKHX MPEACTABICHHUIX CITyYalHBIX (PYHKIINH.

OpTOroHANbHEIE CIIy4allHbIE MEPBI U UX O -KOHEUYHBIE CTPYKTYPHBIE MEPHI.

MHTerpai mo opTOroHaJIbHOM CIly4aiiHON Mepe, ero CBOMCTBA.

[TocTpoeHne OpTOroHaNbHOM CIIy4yallHON MEpBI, OTBEYAIOILIEH TaHHOW CTPYKTYPHOUM MEpE.

Teopema KapyneHa o ¢dakTopuzanny KoBapuarioHHONW (HYHKITUH U TIPECTABIEHUH ITPOIIECCca B BHJIE
HHTErpajia o OPTOrOHaJbHOM ciydyallHON Mepe.

SNk W=

Tema 11. Cnexmpanvroe npedcmasienue CmayuOHapHbIX NPoYeccos

CranuoHapHbIe B IIHPOKOM CMBICIIE IIPOLIECCHI X MX KOBAPUALIMOHHbBIE (DYHKIINU.
Teopema I'eprnorua.

HenpepbIBHOCTH MPOLIECCOB B CPETHEM KBaAPATHUECKOM.

Teopema boxnepa-XnH4MHA.

CriekTpanbHOE MPEACTaBICHHE CTALMOHAPHBIX MIPOLIECCOB C HEMPEPHIBHBIM U AUCKPETHBIM BPEMEHEM.
Sproamunocts B L ().

IIporeccsl CKOMB3SIIETO CPETHETO.

CraTucTHYECKOE OLICHUBAaHNE KOBApUALlMOHHOM (D)YHKIUH U CIIEKTPAIbHOH IIOTHOCTH.
9. IlepmomorpaMma u €e yCpeaHEHHE.

10. 3amaua TMHEHHOTO MPOTHO3A.

11. PerynspHble ¥ CUHTYJISIPHBIE IPOILIECCHI.

12. PasnoxxeHne Bonpaa.

13. PerynspHnsle mporecchl, Kak QU3HYECKH OCYIIECTBUMBIC (DHITBTPHI.

14. Kputepuit Konmoroposa perynsipHOCTH Ipoliecca.

e A e e

Tema 12. Humeepan Hmo
1. HexoTopsble moaAX0abI K MOCTPOEHUIO CTOXaCTUYECKOT0 HHTErpaa.
2. llpencka3zyemble MHOXKECTBA.
3. IloctpoeHue OpTOroHaIbHOM cilydailHON Mepbl Z Ha MOIYKOJIbLE IPEICKA3yeMbIX MHOXKECTB, €€
IIPOIOJDKEHUE.
WNuTerpan UTo, kak MHTETpal 110 BBEIEHHON Mepe Z.
Brruncnenue naterpana Mto mias mpoctoit GyHKITUY.
IIporpeccMBHO U3MEPHMbIE MHOXKECTBA.
Koncrpyknust naTerpana Mto Ha 0CHOBE MPOrpecCUBHO U3MEPUMBIX (DYHKIIUH.

2
PacmipoctpaHeHue uHTErpaia Ha MPoCTPaHcTBO L .
CsaoiicTBa nHTerpana Mto ¢ mepeMeHHBIM BEPXHUM MPEIEIOM.

Yo SdJan s

Tema 13. Cmoxacmuueckue ouppepenyuanvivie ypasHeHus
1. YpaBuenue JlamxeBeHa.
Amnaror teopembl @younu amns uaterpana HUro.
BunepoBckuii nponiecc, Kak YacTHBIN clTy4yail perieHus ypaBHeHus JlaHxeBeHa.
IIponecc Opumreiina-YnenOeka. T
eopeMa CYIIECTBOBAHHUS M €IWHCTBEHHOCTH CHIIBHOTO PEIICHHUSI CTOXacTU4ecKoro AuddepeHInaabHOro
ypaBHEHHUSI.
6. MapKOBOCTb PEIICHHUS CTOXaCTHYECKOTO TU((HEPEHIMATBHOTO YPaBHEHHUSL.

Al

Kpumepuu ¢popmupoeanus oyenok (oyenusanus) ycmmuozo onpoca.

B pe3ynmbraTe ycTHOTO Ompoca 3HaHUS, 00YJarOIIerocs OICHUBAIOTCS TI0 CIICTYIOIICH TITKaJIe:

4 6anna, CTaBUTCS, €CIHM O0YJAFOIIIHIACS

1) momHO wW3maraeT W3YyYCHHBI MaTepuall, NaéT MPaBWIBHOE OIPEIACICHHOEC YKOHOMHYECKHUX
MMOHSTHUH;
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2) obHapyXHBaeT MOHHMaHHE MaTepHaja, MOKET OOOCHOBAaTh CBOM CYXICHHS, HNPUMEHHUTH
3HaHUS Ha NPAKTUKE, IPUBECTH HEOOXOIUMBIE IPUMEPBI HE TOJIBKO 10 yY4EOHUKY, HO U CAMOCTOSATEIIBHO
COCTaBJICHHbIE;

3) m3naraer marepuan MOCJIEAOBAaTEIbHO M NPAaBWIBHO C TOYKH 3PEHUS HOPM JIUTEPaTypHOTrO
A3bIKA.

3 banna, craBuTCs, €Clnu O0ydaroliica NaéT OTBET, YAOBJIETBOPAIOLINI TeM ke TpeOOBaHUSAM,
yro u a8 Oamna «1», HO gomyckaeT 1-2 ommOKH, KOTOpBIE caM K€ UCHpaBisieT, U 1-2 Hemouéra B
[I0CJIEI0BATENBHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

2-1 é6ann, craButcs, ecnu oOywarommiics OOHApy)KMBaeT 3HAHHE M IMOHMMAaHUE OCHOBHBIX
II0JIOKCHU JAHHOM TEMBI, HO:

1) nznaraer Marepua HEMOJIHO U JOITYCKAET HETOYHOCTH B OIIPE/IETICHUH ITOHITHIA;

2) He yMeeT JOCTaTO4YHO INTyOOKO M J10Ka3aTelIbHO 0OOCHOBAaTh CBOM CY)KJIEHUS U IIPUBECTH CBOU
IPUMEPBI;

3) u3naraer MaTepuall HENOCJIEAOBaTEeNbHO U JONYCKAaeT OUIMOKU B SA3BIKOBOM O(QOPMIICHUU
U3J1araeMoro.

0 o6annoe, craButca, ecid oOydaromMiics OOHApy)XKMBaeT HE3HaHUWe Oonblue vacTu
COOTBETCTBYIOIIETO pa3jesia u3y4aeMoro MaTepuaa, JoImyckaeT ook B (POpMYITHPOBKE.

bannbel MOryT cTaBUTbCA HE TOJBKO 3a €IMHOBPEMEHHBIH OTBET, HO U 3a PACCPEIOTOUYCHHBIH BO
BPEMEHH, T.€. 3@ CYMMY OTBETOB, JAHHBIX CTYIEHTOM Ha IIPOTSKEHUH 3aHITHSL.

5.1.2. Ouyenounvie mamepuanvt 014 camocmoamenbHoll padomaol odyuarouiezoca (munogvle 3a0auu)
(konmpoaupyemoie komnemenyuu OIIK-2)
[lepedenb THUMOBBIX 3ala4 JUISI CaMOCTOSITEIIBHOM paboThl cHOPMHpPOBAH B COOTBETCTBHHU C
TEMATHKON MPAKTUYECKUX 3aHIATHI MO JUCUUIUIMHE «Teopus CiiydailHbIX MPOLIECCOBY.
Tema 1. Cnyuatinvle pynkyuu u ux pacnpeoenenus
1. llyctp X = X (w,t) - Qyukums, onpenenenHas Ha Qx7T W mpuHUMAaromas 3Ha4eHus B R .

[lyctb, kpome TOro, E - MHOXecTBO Bcex (pyHkuuii f :7 — R. PaccMOTpUM Ha 3TOM MHOXECTBE O -
arre6py E=o({f: f(t)e B,BeB(R),reT), xoTopas Ha3bIBaeTCs MIIMHIPHYECKON o -anreGpoii.
Hokaxwure, 4T0 (X, =X(,1),t eT)— CIIy4allHBIN MpPOILIECC TOrJa. U TOJBKO Toraa, korma X —(F |E)-
n3Mepumasi QyHKIHS.

2. Tlpomeccol (X,,t eT) u (Y,,t ef) HA3bIBAIOTCA HE3aBUCUMBIMH, €CIU HE3aBUCUMBI

MOPOXKIEHHBIE UMHU O -areOpsl. JlokaxuTe, 4To (X,,t eT) u (Y,,t € T) - HE3aBHCHUMBI TOTJa U TOJIBKO

TOrJ1a, KOr/ja JUIsl JIOOBIX HATYPalbHBIX 7,m U JJIS MOOBIX f,...,1, €T, E,..., t~m €T BekTOpbI (X P X, )
u (V... Y

f [

m

) ABIAKOTCSA HC3aBHUCHUMbBIMU.

3. Hapucyiite Tpaekroputo nponecca Y, B Mojenu crpaxosanus Cnappe-AHaepceHa.

4. ITycte (X,,t > 0) - IIPOLIECC BOCCTAHOBIICHHUS, JIOKaXKHUTE, YTO P(rlim X, = +oo)=1 .
—+0
5. Ilycrs (X t,tZO) - TPOLIECC BOCCTAHOBJICHHS, IIOCTPOCHHBLIM II0 HE3ABMCHUMBIM, HO HE

00s13aTeNbHO OOWHAKOBO pacCpeaACICHHbBIM CJ'Iy‘-IElﬁHBIM BCIIMYHMHAM (g s E N ) .

a) [IpuBenute mpumMep 1Mog0OHOTO Mpoliecca, yXoIAIIero Ha 0eCKOHEYHOCTh 32 KOHEYHOE BpeMsI C
MOJI0KUTETBHOMN BEPOATHOCTBIO.

6) IlpuBenute npumep MoAOOHOTO mpolecca, HE YXOMSIIEr0o Ha OECKOHEUHOCTh JaXe 3a
OECKOHEYHOE BpeMs.

6. Ilycte (Xt,tZO) - TPOIIECC BOCCTAHOBJICHUS, MOCTPOCHHBIN IO CIy4YallHBIM BEIMYMHAM
{é‘n,neN}. O6o3naunm = EE, 0° = D&, npudeM M3BECTHO, UTO ,u,aze(O,+oo). JlokaxkuTe, 4YTO
HUMEET MECTO CXOJMMOCTb IO PACTIPEICICHUIO TIPU  —> +00
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x, -t

u
———>N(@O,)).
N
7. Ilyctb (@,neN ) — CIIydaiHBI IIPOLIECC, 3JIEMEHThl KOTOporo ¢&,¢&,,... SBISIOTCS

e8]
HE3aBHCUMBIMU  CIy4aliHbIMM  BemmunmHamu. OGosHaumm y=(F”, tae F"=0(£,..& .50m)
n=l1

OCTaTOUHYIO ¢ -anreOpy, Te. MepecedeHue BCeX o -anredp, MOpOKICHHBIX Habopamu (ék,k > n+1).
JloKa)xxuTe 3aKOH HYJISl MJIM €IMHULIBL: JUIsl JJF000r0 coObITUs A € y BbINOAHEHO P(A)=0 mmm P(A)=1.

Memoouueckue pexomenoayuu no peuteHuro 3a0ay

[Ipu pemenun 3amad  HEOOXOAMMO BHUMATEILHO  O3HAKOMHUTBCSI C  KOHTEHTOM IO
COOTBETCTBYIOLIIEMY BOIPOCY TeMbl «CiydaiiHble (QYHKIMH W WX pacrpenesneHus». OCHOBHas Ielb
copMHpOBATh HABBIKK PELICHUS 3314 110 TaHHOU TeMe.

Tema 2. Coenacosannvie mepol. Ilpoyecc ¢ nezasucumvimu npupawjeHusmMu
1. Ilycte (Xt,tZO) - TPOLIECC BOCCTAHOBJIEHUS, TTOCTPOCHHBIA IO {fn,neN } BepHo mu, 4drto

npouecc X, BCEraa UMEET HE3aBUCHMBIE NIPUPALICHUSA?
2. Ilycts N1=(N:,t20)...,Nk =(N,k ,tZO) - HE3aBHCHMBbIE ITyaCCOHOBCKHME IPOLECCHl (Te.
HE3aBUCUMBIMU SIBIISIIOTCS HOPOKAEHHbIE UMH O -anre0psl), npuyeM N’ HMeeT MHTEHCHBHOCTb A

k
Hoxaxure, uTo npouecc N, = Z N, Taxoke sBJIS€TCS yaCCOHOBCKUM, M HAWANTE €r0 MHTEHCUBHOCTb.
i=1

N!
3. 3agan npouecc rae 1Y, = Z §,t20¢ ,rne (§,,neN ) - HE3aBUCHMBbIE OJJUHAKOBO
j=1
pacnpe/ielieHHbIe Cly4ailHble BeJIMUMHBI, HE 3aBUCALIME TAK)KE OT yaCCOHOBCKOTO Mpoliecca
N = (Nt,t > O) MHTEHCUBHOCTH A . JIokaxxuTe, 4To mpouecc Y, UMeeT He3aBUCUMBbIE IIPHPALICHHS.

4. Tlycrs (£,,n € N) He3aBHCHMbIE DKCTIOHEHITHANBHBIE CITydaiiHbIe BETHYHHBI C TApaMeTpoM A,
S =& +...+8, ,a N= (Nt,t > O) - IPO1IeCC BOCCTAHOBJICHMSI, TIOCTPOSHHBIN MO HUM (TIyaCOOHOBCKU
npouecc HHTeHCHBHOCTH A ). Jlst kaxoro 7 >0 obosnauum V, =S, ,, —t (“nepeckok”) u U, =1—S,

(“HemoCKOK™).
a) Beruncnure Bepostaocts P(V, >v,U, >u).

0) lokaxwure, uro V, u U, - He3aBUCHMBI K 9TO V, ~ Exp(A).
B) Berunciure Qpynkumro pacnpenenenus U, n EU,.
5.Ilyctes N = (N,,t > 0) MyacCOHOBCKUI Mporiecc HTeHCUBHOCTU A . Haiinnte marematuyeckoe

O’KMJIaHHUE€ YUCJIa TAKUX €r0 CKaykoB Ha oTpeske [0,7'], uto

a) B UX IPaBOM @ -OKPECTHOCTHU HET APYTrUX CKAuyKOB (3Ta OKPECTHOCTh MOKET BBIXOJUTH U 32
IpeJiesibl OTPe3Ka),

0) B MX JIEBOH @ -OKPECTHOCTH HET JPYTUX CKAYKOB.

6. [lycth (Nt,t > O)— IyaCCOHOBCKHI Tporiecc nHTeHcuBHOCTH A . Halinute npenen nH. N, /t npu

t — 400,
7. JJokaxxute, 4TO y IyaCCOHOBCKOTO ITpolLecca (Nt,t > O) uHTeHCUBHOCTH A >0 HE CYIIECTBYET

HENPephIBHON MOJU(UKAILIUH, T.€. HE CYLIECTBYET TAKOTO IpoIiecca (X S O), 9TO JUIs Kaxkaoro ¢t >0 ¢
BepoATHOCTBIO 1 X, = N, ¥ Bce TpaeKTOpHH X, HENPEPBIBHBI.
3ameuanue. Ilpoyecc (Yl,t S T) Ha3vléaemcs Moougukayuen npoyecca (Xl,t € T), ecau ons

nt06oeo t €T evinonneno P(Xt = Yl)zl .
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8. Ilyctp X = (X,,t > O) - TaKOW CIIy4alHBbIN MIPOLIECC, JUIsI KOTOPOTO P(X J < Xt)= 1 pu
0<s5<t<oo. [Ipeanonoxum, uto X HENPEPHIBEH 10 BEPOSTHOCTHU CIPaBa B KAXKIOU TOUKE §
noaynpsamoi [0,00),1.e. X, cxoauTcs 110 BepoATHOCTH K X, Koraa ¢ — s +0. Jlokaxure, 4ro y

X cymecTByeT MoaupUKaIus, UMEoIas I.H. HeyObIBalole TPAeKTOPUH, HETIPEPHIBHBIE CIIPaBa.
Vkazanue: cnavana naoo ycmanosums ymeepoicoenue uz ananuza. Ilycmo f(x) - makas ¢pynkyus

na [0,1], umo ona He ybvi6aem no payuonanrbHuim mouxkam. JJokasicume, umo mozoa ¢yukyusa f(x),

onpeoenennas kak f(x)= lim f(r) sA6naemcs nenpepvl6HOU Cnpasa u Heyoblearueli.
0

r—x+0,re
Memoouueckue pexomenoayuu no peuteHuro 3a0ay
[Ipu pemenun 3amad  HEOOXOAMMO BHUMATEILHO  O3HAKOMHUTBCSI C  KOHTEHTOM IO
COOTBETCTByIOLIEMY  Bompocy TeMbl «CornacoBaHHele Mepbl. Ilpomecc ¢ He3aBUCHMBIMU
npupanieHusiMiy. OCHOBHAS 1E)Tb CPOPMHUPOBATH HABBIKK PEUICHUS 33]1a4 110 JaHHOU TeMe.

Tema 3. I'ayccosckue npoyeccol
1. [ycth (Wt,t > O) BUHEPOBCKUII npouecc, Jlokaxxure, 4To caeayrolne MpoLecchl TOXKE

BUHEPOBCKHUE:!
a) X[ = _VVt 5
6) X, =cW,,.,c>0.
2. Ilyctp (Yt,t IS [0,1]) - TayCCOBCKUM MPOLIECC C HYJIeBOM (YHKIUEH CpEAHET0 U KOBaPHAIIMOHHOM
byHKIMEH r(s,t)=min(s,t)—st . JlokaxuTe, 9TO TAKOW MPOHEC CYMIECTBYET U UTO MPOIIECC
(X =@ +DY .12 O) ABJIETCS. BUHEPOBCKHM.
3. [lyctp th,...,Wtd - HE3aBHCHMbIE BUHEPOBCKHE MPOLIECCHI. JJOKaXKUTE, 4TO C BEPOSITHOCTHIO |

npouecc W, = (W,l,..., W,d) (MHOrOMEpHBIN BUHEPOBCKHI MTPOLIECC) BHIMAET U3 1Iapa MPOU3BOJIBHOTO
(UKCUPOBAHHOTO pajinyca r C LIEHTPOM B HYJI€ IPOCTPAHCTBA.

4. lokaxxure, 4TO CyIIECTBYET rayCCOBCKHMII pouecc X = (X e Rf) ¢ HyJeBol pyHKuMEN
CPEIHET0 U KOBapUallMOHHON (yHKITHEH

d
R(s,1) = Emin(sk ’tk)v

rae s =(s1,...,sd)e Rt =(t1,...,td)eRf .
5. Ilycte (Wt,t > 0) - BUHEPOBCKUH mpoliecc, JloKa)KnuTe, 4TO ¢ BEPOATHOCTBIO | €ero Tpaekropus

MMeEeT HEOTPaHWYEHHYIO BApUALMIO Ha IPOU3BOJIBHOM OTpe3Ke [a,b], T.e. 4To
n

sup D W, W,
T =1

rne T={a=t,<..<t, =b} - pasbuenue orpeska [a,b].

=400 ILH.,

6. Ilyctp (W,t > 0) - BUHEpOBCKUH nporiecc. i kaxxaoro n € N paccMOTpUM pa3OueHus

otpeska [a,b] Toukamu a =t,, <t <..<t,.y, =b,tne N(m)e N u AT(n) = max (7, —1.)—>0
; B > k=0;...N(n) ’

N(n)-1
npu n —> +oo. [onoxum U, = Z (Wt LW )2 . Halinure npenen B cpeiHEM KBaJpaTUYECKOM
k=0 ' '

BenuunH U, Korjga n—> +0.

0
7. HYCTL NOoCJICAOBATCIABHOCTD ITOJIOXKHUTCIBHBIX YUCCII {ln,l’l S N} TaKOBa, 4TO zt;”z <00.

n=1

— 400 I.H. C pOCTOM 71 . 3]1eCh (V[{,t > O) BHUHOPOBCKHI MpoIIECC.

JlokaxxuTe, 4TO TOraa ‘W,
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8. Ilycthb (X P = 0) - FayCCOBCKHI MPOLIECC CO CTALMOHAPHBIMU: HE3aBUCHUMBIMU MTPUPALIEHUSIMU
(cTanmoHapHBIE IPUPALICHUS 03HAYAIOT, YTO pacnpenaenenue X, — X | 3aBUCHUT TOJIBKO OT —§ ).
JlokakuTe, 4TO HAMIyTCsA TAKKMe KOHCTaHThl a,b € R, uro nmponecce Y, = (X , —at)/ b sBnsgeTcs

BUHEPOBCKUM.
9. Ilyctp { SNE Z+} - Hezasucumble N(0,1) ciaydalinble BeTM4HUHBL. JJOKaXHUTE, YTO MPOLECC

Eot > sin(kt)
X, =L [
T o k
ABJIAETCA BUHEPOBCKUM Ha oTpeske [0, 7] (pAa moHUMaeTcsl KaK MpesieN YacTHYHBIX CyMM B L7).
Vkaszanue: nao pasnoscume @ynxyuio I, ,,(x) 6 pao Pypve no opmoHopmMuposantol cucmeme Ha

[0, 7], cocmasnennoii uz \/z cos(kx) .
Vs

Memoouueckue pexomenoayuu no peuteruio 3a0ay

[lpu pemenun 3agad  HEOOXOAMMO BHHMMATEIbHO O3HAKOMHUTHCS C  KOHTEHTOM  II0
COOTBETCTBYIOIIEMY Borpocy Tembl «['ayccoBckue mporecch». OcHOBHas 1eib chOPMUPOBATH HABBIKH
pelIeHns 3a/1a4 110 TaHHOM TeMe.

Tema 4. Ceoticmea mpaekmopuu OpOYHOBCKO20 OBUNCEHUS
1. Haiimure EB, (t) m cov(B,(s),B, (1)) nna s,te[O,l] u n>0. Hokxaxwute, uro B(t) -

rayccoBckuii mpouecc ¢ EB(t) =0 u cow(B(s), B(t)) =min{s,t} nns s,t € [0,1].

0
-1/2
- IOCJICAOBATCIIBHOCTD ITOJIOKUTCIIBHBIX YHMCCII TaKas, 4TO Ztﬂ ! <0, HOKa)KI/ITe,

n=l1

2. Ilycrs {2, }

nxl

YTO TOrAA |W(tn) —> 00 IL.H. IIPU 1 —> 0.

3. PaccMoTpuM 1OCIIE€IOBATEIBHOCTD ,ne N, m3Mmenpuarormmxcst paszouenuii (1) orpeska
n m

[0,7] ToukaMu crIEIHAILHOTO BUAA tfn”) =m2 ", m=0,..,2". Torga
2"—1

Z(W(t(") )—W(tf:) ))2 — 1t LH.ipu n—>o0. (1)

m+l
m=0

4. Tlokaxure, yTo yrBepkIeHHE (1) 0 CXOOUMOCTH IM.H. HE 00s3aHO BBINOJIHATHCS, €CIU OpaTh
W3MENBYAONINECS  MPOU3BOJIBHBIE pazOueHus LNEN, OTpe3Ka [0, 1] Ttoukamu

m

m=0,..,N, (ne N), s KOTOPBIX

max (t(”) —tfn"))—> Onipu 1 —> 0

0smsn, * ™
(HO TeM He MeHee OYZEeT UMETh MECTO CXOJIUMOCTh 110 BEPOSATHOCTH).
5. JlokaxkuTe, 4TO MOYTH BCE TPACKTOPUU BUHEPOBCKOIO MpoIlecca SIBISIOTCSA TENbACPOBCKUMU
GyHKIMSIMU C TTOKa3aTeneM y <1/2, T. e. Ha KaXJI0M BpeMeHHOM oTpe3ke [a,b] < [0, )

|W(t) —W(s)| < C7|t - s|7/ , 8,1 € [a,b], C, =const >0.
MO>HO JI1 B IPHBE/ICHHOM pe3yJIbTaTe B3STh KOHCTAHTY C, HE 3aBUCSILEH OT IIPOMEKYTKA [a, b] ?
6. Jlokaxkxure, 4TO C BEPOATHOCTHIO €IMHUIIA
limsupW(#)/t"* =0
t—+0
(Tem cambIM ycnoBue ['é€nbrepa nopsiaka 1/2 He BononHseTcs B Touke 0).

7. Ilyets X = {X ().t e T}, T'c R - &edCTBUTENBHBIM Ciy4alHeld npouecc U F. - ero
ecrectBeHHas punbTpanus. [lycts 7 = 7(w) - MapKOBCKUI MOMEHT OTHOCUTENILHO 3TOW (PUIBTpAINK; €CIIH
7(w) =0, nomaraeM X (7(®w),®) =0. Moxuo su yrBepxaate, 4o X (7(w),w) susercs F, | B(R) -
“3MEpPUMON BeMunHOM? YTO MOKHO cKa3aTh B ciydae T = N?
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8. Ilonoxum 7, =inf {t >0:W(@) = a}, rie W ={W(),t >0} - BunepoBckmii mporecc, a < R.

D
JlokaxuTe, 9T0 7, =a’7,, T.€. PaCTpe/IeIeHNs BEIMIMH 7, U a7, coBnajaiT: Law(z, )= Law (azrl )

Memoouueckue pexomeHoayuu no peuweHuio 3a0a4

[lpu pemenun 3agady  HEOOXOAMMO BHMMATEIbHO O3HAKOMUTBCS C  KOHTEHTOM 110
COOTBETCTBYIOLIIEMY BOIPOCY TeMbl «CBOWCTBA TPACKTOPHH OpPOYHOBCKOTO JBMKEHUs». OCHOBHAS LENb
c(OpMHUPOBATH HABBIKM PELIEHUS 3a]1a4 110 JAHHOU TeMe.

Tema 5. Mapmuneanol.

1. Iyctp (W,,tZO) - BUHEpOBCKuii mporecc. Jlokaxute, uto mpouecc Y, =W’ —t sBisercs

MapTUHTaJIOM OTHOCHTENIBHO €CTECTBEHHOM (uipTpanuu npouecca W, .

2. Ilyctp (Wt,t > O) - BUHepoBCKHii mpomecc. Haiimute Boe Takue napsl (o, f) € R, 4To 1porece
(X, =explaW, + B}t >0)
SBIIAETCS MapTUHTAIOM (CyOMapTHUHTAlOM, CyHEpMapTHHTAJIOM) OTHOCHUTEIBHO €CTECTBEHHOM
¢dunbTpanuu npouecca W, .
3. Iycte &,,...,&,,... - Takas IOCIENOBATENBHOCTh CIIyYalHBIX BEJIWYMH, 4TO JUIA JIIOOOro n
CYWIECTBYET TIOTHOCTh  f,(X,,..., X,) choydaiinoro Bektopa (&,....&,). IycTs 7,,...,7,.... - Apyras

NIOCJIE/IOBATENBHOCTh CIIy4allHBIX BEJIMYMH, NPUYEM TAaKKe JUId 1 JI000r0 CyHIeCTBYET IUIOTHOCTh
g,(x,..., x,) CIlydallHOrO BEKTOpa (771,..., n, ) Jlokaxxure, 4TO Ipouece

g EnE)

X =
"G L)

SBIISICTCS MAPTUHTAIOM OTHOCHTEIBHO (PHIIBTPAIIIH (Fn = 0'(51,..., ¢, ), neN )
4. Tlyctb ( ,,tZO) - BHUHEPOBCKMH IIPOLECC, & 7 - MOMEHT OCTAHOBKH OTHOCHUTEIIBHO €r0
€CTECTBEHHOM (unbTparuu. JJokaxxure, 4To mporecc
(x, =w

min(¢,7) ’t Z O)
ABJISICTCA MapTI/IHraJ'IOM OTHOCUTCIIBHO eCTeCTBeHHOI‘;I q)HHBTpaI_[I/II/I Hpouecca "Vr .

Vkazanue: maoo annpoxcumuposamv T MAPKOBCKUMU MOMEHMAMU C KOHEUHbIM YUCIOM
3HAYEeHU.

5. Ilycrte (X L NE Z+) - BeTBALMICA mpouecc ['anpTroHa-BarcoHa ¢ 3aKOHOM pa3sMHOMKEHHS
gactunl Pois(3). Haitnure pasnoxenue [lyba-Meiiepa 1 JaHHOTO Mpoiiecca.

6. JlokaxuTe, 4TO €CIM 7 MAapKOBCKHN MOMEHT OTHOCUTEIBHO F = (E,t > O), TO 7 SIBJISETCSA U
OINIIMOHAJIBLHBIM MOMEHTOM OTHOCUTENBHO F .

7. Ilycth (Wt,t > O) - BUHEPOBCKHUH IIPOLIECC, a T = min{t : |Wl| = 1}. Beruucnure E7 .

8. Ilycts (Sn,n eN ) - TpocTeiiiee ciay4aiiHoe OMyKIaHHWE ¢ BEPOSTHOCTHIO IIara BIPAaBO p .
Ilycte a<x<b - nenvle ynucina, a X, =x+S,,n>1. Obo3Hauum 7 :min{n:Sn € {a,b}} - MOMEHT
BBEIX0JIa Mpouecca X, U3 Moyockl. Beruucnure E7 .

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay

[lpy BbIMONHEHUH 3a7aHWii HEOOXOJMMO BHHMATEILHO O3HAKOMUTBCS C KOHTEHTOM IIO
COOTBETCTBYIOLIIEMY BOIIPOCY TeMbl «MapTuHranb». OCHOBHAs IENb IMOJYYUTh MPAKTUUYCCKUA OIBIT
pEelIeHns 33134 110 TaHHOM TeMe.
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Tema 6. Cnabas cxoO0umocmy CrLyYyauHbIX /1eMeHMOo8
1. Jlokaxure, 4TO MepHI O, , 3aJJaHHBIE HAa OOPENIEBCKON O -alredpe METPUUECKOro IPOCTPaHCTBA
(S, p), uMeroT ciabplii Tpeaen TorAa U TOJNbKO TOTAa, KOT/la CYHIECTBYET TaKOW 3JIEMEHT X € S, 4To

P
X, —>X TpH n—>o0 (Torxa &, => &, IpH 1 —>0).

2. ITokaxkute, YTO KJIaCC MHOKECTB, ONpPEeISIOmui (cnadyio) CXOIUMOCTB, SBISIETCS KJIACCOM,
ornpenensomuM Mepy. OObsICHUTE, TOUeMy 00paTHOE YTBEPKACHNE HE 0053aHO BBITOIHATHCS.
3. Jlokaxure, 4TO B TIOJIBCKOM IPOCTPaHCTBE R” , cHA0)KEHHOM METPUKOU BHIQ
© —
T e
k=1 I+ |xk — Yk
OopeneBckas o -anrebpa coBmajgaeT ¢ LMIMHIAPUYECKOH, a cxoauMocTh Q =>(Q NpHU n—>00 HUMEET
MECTO TOTJa M TOJBKO TOTJa, KOrga ciabdo CXOIITCS BCe KOHEYHOMEpHBIE pacmpeaencHus. Muaue
rOBOpsI, KJIAacC IMJIMHIPOB B R” OTHOBPEMEHHO SBIIAETCS KJIACCOM, OINPEICNSIOIIUM W Mepy, M

CXOJIMMOCTb.
4. Tokaxwure, uro C nopoxnaer B(S). Hokaxure, uro ecmu O, = Q B J(S), 10 ¢, —> @,

noroyeuHo. OOparHo, MyCTh ¢, —> ¢ TOTOYEUHO, TIe @:S —C u cemeiicTo {Q",nzl} IJIOTHO.

Torna ¢ = @, mis vexkoroporo Qe J(S) u O, = 0.
5. JIokaxkuTe, 9TO JUIsl TFOOOTO 1EeJI0r0 HEOTPUIIATEILHOTO YHCIIA j
Plmax S, > j|=2P(Ss, > j)+ P(S, = j).

<k<n

rie S,=0,85, =X, +..+X,,k=1,a X, X,,... - BBEICcHHbIC BbILIC BEIUYMHBI.

D
6. Ilycte & —&, tne &,&,,n>1, nelicTBUTENbHBIE CITydaliHbIE BEJIMYUHBL, NpUYeM (yHKIHA
F.(x) menpepsiBHa Ha R . Torna

sup|F, (x)— F,(x) >0, n—>co..

xeR

JlokakuTe, 4TO ABY3HAYHBIX BeMMunH X,,i€ N, uux cymm S, = X, +...+ X, , k=1, umeem

max P(S, =j)—>0 npu n—>oo.
J

D
7. Jlokaxwute, uto X W _y X BO BBEJCHHOM BBIIIIE npoctpanctBe C(7, S) Toraa u TOJBKO TOT/A,

D
Korjaa X&”—)Xl,{ B C(K, §) nns moboro xommnakta K < T ; 31mech, Kak W TMpexe, Y o3Hawaer

cyXkeHue QyHKuuu Y = {K,t € T} 10 pyHKuMn Y, = {K,t € K}.

Memoouueckue pexomenoayuu no peutenuio 3a0ay

[Ipu BbIMONHEHWN 3adaHUi HEOOXOAWMO BHHMATEILHO O3HAKOMHUTBCS C KOHTEHTOM IIO
COOTBETCTBYIOIIIEMY BOIPOCY TeMbl «(Ciadas CXOQUMOCTh CIIydailHBIX 3JIeMeHTOB». OCHOBHas IElb
MONYYUTh MPAKTUYECKHIA OMBIT PEIICHH 3a/1a4 10 JJAHHOU TeMe.

Tema 7. Maproeckue npoyeccoi
1. Ilycts (Xt,teT) MmapkoBckuii mpouecc, T < R,. Ilycts g moOoro teT 3anaHa

Oopenesckas (yHkuus h,. PaccmarpuBaercs ciydailiHblii mpouecce Y, =(h,(X,),teT). JlokaxuTe, 9TO
ecnu h, - Ouekus s ro6oro ¢t €T (cuuMTaeM, UTO B 3TOM ciiydae h, ' - Toxke Gopernesckas), To Y, -
TOE MapKOBCKHUH mpouecc. IIpuBenure nmpumep MapKoBCKOro rnpouecca X, n 6openeBckux (QyHKIMN
h, , TpH KOTOPBIX IpoLecc Y, He ABISAETCS MAPKOBCKUM.

2. Ilycte (Xt,teT), (Yt,t eT) HE3aBUCUMBbIE MApKOBCKHE Ipolecchl. BepHo nu, 4Tto mpouecc

(X Y te T) TOKE MAPKOBCKUiA?
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3. BepHo 1u, uTOo 0OmIee yKMCIO yacTHLl Y = (Yn =X, +..+X, ,ne Z+) BETBSAIIETOCS IIpOLecca,
lanpToHa-Barcona X = (X . eZ+) SIBJISIETCSI MAPKOBCKUM TPOIIECCOM a) OTHOCUTEIBHO €CTECTBEHHOM
¢bubTpanuu npouecca, 6) OTHOCUTENFHO €CTECTBEHHON (HIIBTpaIiy mporecca Y ?

4. Ilyctp (W,t > O)— BUHEPOBCKHMIi nportecc. SIBisieTcst i MapkoBckuM nporece X, =W ?

5. Ilycts (W,t >() - BUHepOBCKHil mporece, a 7, = min{t W = x} s x =0. Jlokaxure, 4To
IpoLECC T = (z-x,x > O) SBJISETCH MAPKOBCKHM.

6. [lycTth (W,t > O) - BUHEPOBCKHI MPOLECC, BEIYMCINTE €ro NePEXOIHYI0 IIOTHOCTD.

7. Ilycth (X SN 0) - HE3aBUCUMBIE CIIyYalHbIC BEJIMYUHBI C PABHOMEPHBIM PAaCIpEIeICHUEM Ha
muoxectBe {-1,0,1}. Paccmorpum npoiecc

Y =X, X, + XX, +.+X,,X,,
Jloxaxwure, 4to X, ABIAETCA MAPTHHIAJIOM OTHOCHTENBHO (QHIBTPALMN
F= (O'(Xl,..., Xn),n c Z+),
HO HE SIBJISIETCS MAPKOBCKUM IIPOLIECCOM OTHOCUTEIIBHO HEE.
Memoouueckue pexomenoayuu no peutenuio 3a0ay
[Ipu BbIMONHEHUN 3aAaHUi HEOOXOAWMO BHHMMATEILHO O3HAKOMHUTBCS C KOHTEHTOM IIO

COOTBETCTBYIOIIEMY BOMpOCy TeMbl «MapkoBckue mpoiecchl». OCHOBHAs 11€b MOMYYUTh MPAKTHUECKUNA
OTIBIT PEUICHUS 3a]]a4 10 JaHHOU TeMe.

n—1

Tema 8. I]enu Mapkosa
1. JlIokaxxuTe, 9TO Mmpowuece (X ,»MEZ,) CO 3HAYEHHSIMHU B He GOJIee YeM CUETHOM MHOKECTBE ¥
ABJIAETCSA MapKOBCKOH LIENbIO TOrJa U TOJIBKO TOT/A, KOrja. sl IIo0oro n € Z, U MoObIX a,,,,...,dy € ¥
BBINOJIHEHO
P(X 1=, X, =a,...X, :ao):P(Xn+1 =a,,|X, :an)
BCEI'/la, KOT1a BEPOSATHOCTH YCIOBUH MOJIOXKUTEIBHBI.
2. Ilycts {ffn,n eN } - HE3aBHCHMBIC OJMHAKOBO DACIPEICICHHBIE CIy4YalHbIC BEJIMYHHBI C

n+

IUIOTHOCTBIO  p(X), MOJIOKUTENBHON MIPH BceX X € R. YKaxure, ABIAIOTCA JIM CIEAYIOIIME CIydaliHbIE
IIOCJIEZ0BATEIBHOCTH LEMIMU MapkoBa:
a) §=(&,neN);
6) S=(S, =& +..+&,neZ,), rne S, =0.
Jls Tex, KoTopble OKaXxyTcs HensiMUu MapKoBa, YKaKUTE MepeX0JHbIe BEPOATHOCTH 3a OJMH LIar.
3. Ilyctp {§n,n eZ+} - MapKoBCKas I1ienb ¢ (a3oBbIM mpocTpaHcTBoM S ={1,2,3}, HayaabHBIM

COCTOsIHMEM &, =1 I. H. U MaTpuIell epexoJHbIX BEPOATHOCTEM:
3/7 3/7 117
/11 2/11 8/11
1/11 4/11 6/11
[Monoxum 77, =1 {ﬁn = 1}+ 21 {fn * 1}. Jokaxure, 4To 77, TOXKE MApKOBCKas LENb, U HAUIUTE €€

MaTpHIly IIEPEXO/I0B.
4. MapkoBckas ILENb {fn,neZ+} uMeeT HadanbHOe cocTosiHue &, =0 U TnepexonHble

Bepostioctu  P(E,, =k+1|&, =k)=p, P&, =k|& =k)=1-p, kneN,pe[0]l]. Haiimure
pacnipesienenue £, . JIOKakuTe, 4TO MOCIENOBATENBHOCTS 7, =0, 7, =min{n: &, =k} Tawke sBserTcs

nenbo MapkoBa U HAaAKUTE e MEPEXOIHBIE BEPOATHOCTH.
5. llens MapkoBa &, nmeeT HauanbHOE cocTosiHUE &, =0 U nepexoHble BEPOSTHOCTH

P, =k+1|&, =k)=a", P&, =k|&, =k)=1-a",
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rae k,neZ _,a>1. Haiigure Ea* ,Da* .

6. [IpuBeaure npuMep TaKol OAHOPOJHON MAapPKOBCKOM LU C IUCKPETHBIM BPEMEHEM, UTO

a) YHEC €CThb HECKOJIBKO CTAllMOHAPHBIX PACIIPENICIIEHU, HO HET MPe/IeNbHOrO;

0) y Hee HEeT CTAallMOHAPHOI'0 PACHpEENICHUs, HO €CTh NPEAEIbl IEPEXOAHBIX BEPOSITHOCTEN IpU
n—»0o0.

Jlokaxxure, 4TO €CiIM OJHOPOJHAsI MAPKOBCKas LENb C JUCKPETHBIM BPEMEHEM UMEET HECKOJIBKO
CTALlMOHAPHBIX PACHpPEIENCHHH, TO UX, HA CaMOM Jiesle, 0ECKOHEYHO MHOTO.

7. Ilycts (cfn,n € Z+) - HE3aBUCHMBbIC OJIMHAKOBO PACIPEIECICHHBIE CIy4aliHbIE BEIUYUHBI CO

3Hauenusivu {0,1,2,3} u cneayrommm pacnpeeneHueM:
P& =00=1/7, P& =1)=2/7, P& =2)=3/7, P& =3)=1/7.
Paccmarpusatorcst mpouecesl X, =& +...+& (mod4), n € N (ocTaTok OT AeleHHs CyMMbI Ha 4)
u Y =& -...-& (mod4). Joxaxure, uro (X
MapKOBCKHMH IICTISIMHU, U HAMIUTE UX MIPEJCIIbHBIC PACTIPEACICHHS.

neN) nu (Y,neN) H4BIAIOTCA OJHOPOIAHBIMH

n?

Memoouueckue pexomenoayuu no peuteruio 3a0ay

[lpn BBIMONHEHWH 33aAaHUl HEOOXOIUMO BHHMMATEIBHO O3HAKOMHUTBCS C KOHTEHTOM IIO
COOTBETCTBYIOIIEMY Bompocy TeMbl «llemu MapkoBa». OcHOBHas 1ielb MOJYYUTh MPAKTUUYECKUN OIBIT
peLIeHns 3a/1a4 110 TaHHOM TeMe.

Tema 9. Cucmemot ougepenyuanvrvix ypasuenuii Koamozoposa. @opmynvl Ipranea.

1. JlokaxxuTe, YTO IIyaCCOHOBCKHUI MNpOIECC HHTEHCUBHOCTU A  SBISETCS OJHOPOJHOU
MapKOBCKOM 1enblo. Haliaute ero mnepexogHbleé BEPOSITHOCTH, WHOUHUTEIUMAIBHYIO MAaTpHIy U
CTallMOHAPHOE pacIpe/ieieHue.

2. Beskuit i mporiecc BOCCTaHOBIIGHUS SIBIISIETCSI MApKOBCKOM IENBbIO?

TaKkoBa, 4YTO ¢, TpU i # j H Zqij =0 g moboro
j=1
i =1,...,n. Jlokaxxute, 4ro Toraa Matpuiel P(t) =exp{tQ} o0pa3yloT CTOXaCTHUECKYIO MOJYTPYIILY.

3. Ilyctb nxn wmarpuma Q = (qijy

i, j=1

4. JIokaxxute, 4TO MEPEXOMHBIC BEPOSITHOCTH p;;(f) CTAHIAPTHOW CTOXACTUYECKOW IOJIYrPYIIIbI

PaBHOMEPHO HENpephIBHBI Ha R, .

5. Cucrema “maccoBoro OoOCIIyKMBaHHUS® COCTOUT W3 HpUOOpa M ‘PEMOHTHOTO YCTpPOMCTBA.
[Tpubop paboraer cimyyailHoe Bpemsl, UMEIOLIee 3KCIIOHEHIIMAIBHOE paclpesielieHne ¢ napaMmeTpom A .
PemoHT mnpubopa 3aHMMaeT ciydaiiHOE BpeMs, HUMEIOIIee HKCIIOHEHIMAIbHOE paclpeesieHue C
napamerpoM . O6o3Hauum p,(t) = P (npubop paboTaeT B MOMEHT BpeMeHHU t), p,(t) =P (mpubop
PEMOHTHPYETCS B MOMEHT BPEMEHH 1 ).

Haiigure p,(1),i € {1,2}, npu ycnosuii p,(0) = p,(0) =1/2, npennonaras, 4To npouecc oopasyer
MapKOBCKYIO LIETIb.

7. Ilyete X, ..., X

BENMYUHBI ¢ PyHKIMEH pacnipeneneHus F(x). SBnsercs au nporecc ¥ = (Y (x),x = O), rae

Y(x):liI{Xj <x}
ns

- HC3aBUCHUMBIC HCOTPHULATCIBbHBIC OAWMHAKOBO PAaCHpCACICHHBIC cnyqaﬁHHe

n

- 9T0 HSMmmHpudeckas (QYHKIUS pachpeaeneHus, MapkoBckod memnbto? Ecam ma, To Haigute ce
MepPEX0IHBIE BEPOATHOCTH U TIPOBEPHTE HA, OJTHOPOTHOCTH.

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay

[Ipy BeIMONHEHMA 3adaHW HEOOXOAMMO BHHMATEIHLHO O3HAKOMHUTHCS C KOHTEHTOM IO
COOTBETCTBYIOIIEMY Bompocy Tembl «Cucrembl auddepeHnuanbapix ypaBHeHudd Kommoroposa.
®opmyiibl Dpaanray. OCHOBHAA LIETb MOJIYYUTh MPAKTUYECKUAN ONBIT PENICHU 3a/1a4 110 JAaHHOM TEME.
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Tema 10. Humeepan no opmo2oHanbHoll CIyuaiHol mepe
1. Ilycts &= (th,t € [0,1]) - ClIyyalHBId Tpouecc TakoW, uro Bce & ,fe€T, HE3aBHCUMBI B

COBOKYITHOCTH, OJMHAKOBO paclpeiesieHbl U HETPUBHAJIbHBI (OTIMYHBI OT KOHCTAaHT). SBiusercs i
mpouecc ¢ CTOXaCTUYECKU HENPEPBIBHBIM XOTh B ofHOM Touke [0,1]?

2. IlpuBeaure npumep npoiecca (X e [0,1]) , KOTOPBIN SABJISIETCS] CTOXAaCTUYECKHU HETIPEPBIBHBIM

Ha [0,1], HO He uHTEerpUpyeMbIM 10 BeposTHOCTH Ha [0,1] (MHTerpan no BEpOSATHOCTU ONPENEISAETCS KaKk
CXOAUMOCTb PUMAaHOBCKHUX UHTEIPAJIbHBIX CYMM IO BEPOSITHOCTH).
3ameuanue. /lannwiii npumep noKazvieaem, 4mo cxooumMocms no 8epOSMHOCHU 00CMAMOYHO

n0Xa, 6e0b U3 HeNPepPbIGHOCMIL He Clle0yem UHMeZpUpyemMocnib, 6 omiudue om cxooumocmu 6 L .
3. SIBasieTcst v MyacCOHOBCKUIM MPOIIECC (N,,t > 0) muddepeHITIPYEeMbIM a) 110 BEPOSTHOCTH, 0)

B CpEJIHEM KBaJpaTUYHOM?
4. Ilyctp (Wl,t > O) BUHEPOBCKUH npouecc. Haliqure pacnpenenenue cirydailHOM BEJIMYUHbI

t
X, = J' W.ds . Jlokaxxure, 4TO IPOLIECC SBISIETCS rayCCOBCKUM.
0

5. Hainure s kaxzporo ¢ =0 coBmecTHoe pacnpenencuue seanund W, u X, u3 npeabymen
3a/1a4H.

t
6. 3ajaH cirydaiiHblii npouece, X, = je‘w‘ ds ,rne W, Buneposckuil mpouecc, Halinure dynknuro

0
CpeIHEero ¥ KOBapHAMOHHYIO (DYHKIIHIO Ipoliecca.

7. Ilyctb (Wl,t > O) BUHEPOBCKHIA nporiecc. Brraucnure a1s ¢ >0 npegen B L’ npu n—>0 y
BBIPAXKCHUS

n
z‘/Vz(i—l)/n (vvn'/n - ‘/Vl(i—l)/n )
i=1

Memoouueckue pekomenoayuu no peuteHuro 3a0ay

[lpn BBIMONHEHWH 3agaHUil HEOOXOMUMO BHHMATEIHHO O3HAKOMHUTBCS C KOHTEHTOM II0
COOTBETCTBYIOLIIEMY BONpOCYy TeMbl «VHTerpan mo opToroHajgbHON ciy4aiiHOil Mepe». OCHOBHas Lielb
MOJTYYUTh MPAKTUUECKHUHA OIBIT PEIIeHHs 33/1a4 10 JTaHHOH TeMe.

Tema 11. Cnexmpanvroe npeocmasienue CmayuoHapHblix npoyeccos
1. [lyctb A - MHOXeECTBO, A -anrebpa ero moJMHOKeCTBa, a 1 - Mepa Ha A . [lycTh oToOpakeHue

Z:A> D (Q, F, P) YAOBIIETBOPSIET PABEHCTBY
EZ(B)Z(C) = (BN C) nns mo6wix B,C €A .

Jlokaxwure, 4TO Z €CTh OPTOrOHANIbHAS Mepa Ha A.
2. Ilyts A,,..,A4, - uncma us orpeska [-m;z],a @D,,.. D, - LUEHTPUPOBAHHBIEC IONAPHO

HEKOPPEIMPOBAaHHBIE CITyYaiHbIE BEJIMUMHBL. JIOKa)KHTE, Y4TO ITpoLece (X N X=V4 ), rae

k
_ iAjn
X, = Ze D, ,
J=1

SIBJIIETCSL CTALIMIOHAPHBIM B IIIMPOKOM CMBICIIE, M HAWJIUTE €T0 CIIEKTPAIbHOE MPECTABICHNUE.
3. Ilycth {X SNEZ } - CTallOHapHas B IIMPOKOM CMBICIIE MOCIEI0BATENbHOCTh CO CPEAHUM d U

KOoBapHalMOHHOHM pyHkImen R(n). lokaxwure, 4to
I r
—Z X, —>a
n =

1 n
TOrJa, ¥ TOJIBKO TOTrJa, KOraa, —Z R(k)—>0.
n =
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4. Ilyctp UEHTPUPOBAHHBIM CTALIMOHAPHBIA B IIUPOKOM CMBICIE IPOLECC (Xn,n eZ)

YIIOBJIETBOPSICT PABEHCTBY IL.H. uig HekoToporo N € N. Jlokaxxute, 4yTO Torjaa, AJis BceX n € Z

X, VIMEET BU]
[(N-D/2] 27
— N
X,= Y eV o,
k=—[N/2]
rae @, — LEHTPUPOBAHHBIE IIOIIAPHO HEKOPPEIUPOBAHHLIE CIIyYallHbIE BEJTMYMHBI U3 L.
5. Mycts P(x)= " AL i
. llyete  P(x)=a,+a,x+...+a,x" - MHOIO4YIEH, a g COOTBETCTBYIOILIUI OIIEPaTOp
2 o
maddepentmpoBanus B L. Ilycts (ét,t € R) - CTAllMOHAPHBIN B IIUPOKOM CMBICIIE IIPOLIECC C U3BECTHBIM
CHEKTpPAJIbHBIM IpeacTaBieHreM. CTallMOHapHBI B HIMPOKOM CMBICIE IPOLIECC (X L E R) MMeEET
CHEKTPAIBLHOE MPEICTABICHUE U, KPOME TOT'0, YIOBJIETBOPSIET YPABHEHHUIO

d
A, e,

Haiinure cnexrpansHoe npezacrasienue i X, . Ilpn xakux ycaoBHsAX Ha MHOrowleH P perieHune
yYpaBHEHUS €JIMHCTBEHHO?
6. CrauudoHapHbI  mpoIece (X e R) YIOBIIETBOpSiET paBeHCTBY dY /dt=X,, 1€

CTAllMOHAPHBIN TIPOIIECC (Xt,t eR) MIMEeT CHeKTPalbHYyI0 IUIOTHOCTE f(A)=A1 ﬂ/1| <1}. Haiigure
co YI,YO).

Memoouueckue pexomenoayuu no peutenuio 3a0ay

[lpu BBINONHEHWI 33JaHUl HEOOXOIUMO BHHMATEIBHO O3HAKOMHUTBCS C KOHTEHTOM IIO
COOTBETCTBYIOLIIEMY BOIpocy TeMbl «CHeKTpaabHOe MPEICTaBICHHE CTAI[MOHAPHBIX MPOIECCOBY.
OcHOBHas 11eJ1b MOMYYUTh MPAKTHUYECKHUH OMBIT PEIICHHUS 3a/1a4 10 JAaHHOM TeMe.

Tema 12. Unmeepan Umo
1. Ilycte 0=1¢, <t, <...<t,, ¥ JAaHbl CIy4aliHbIE BENMMYUHBI f, <...< f ; IpU4eM f, ABIsAETCSA Fti -

u3MepumMoit gt Bcex  i=1..,n. Jlokaxure, uTO TOrZAA, JUI  CTYNEHYaToro Ipolecca
n

f (t,a))zz fi(o)I {tH <t£t[} npouecc J,(f) ABIAETCA MapTHHTAJOM C ILH. HEIPEPHIBHBIMH
i=1

TPAEKTOPHUSIMHU.
2. IlycTs 7 MOMEHT OCTAaHOBKH OTHOCUTEIHHO €CTECTBEHHOHN (PHIIBTPAIlMU BHHEPOBCKOTO Mpoliecca
W,,t 20), npuueM E7 < +o0. JIOKaXKHTE, 4TO

+00
a) II {t < T}th =W_, ecnmu 7 NpUHMMAET JIMIIb KOHEYHOE YUCIIO 3HAUYEHHIH;
0

0) _[ I{t<7}dW =W, ecnu T - IPOH3BONBHBII.
0

3. [IpuBoauTe mpUMEp CTOXACTUUECKOTO TU(HEPEHIINATEHOTO YPABHEHUS C HYJIEBBIM HAYaIbHBIM
YCIIOBHEM, PEIICHNE KOTOPOTO HE €TUHCTBEHHO.
4. Pemute croxactuyeckue qudepeHIraibHble YpaBHEHUS:
a)dX,=X,dW,, X,=1.
1
0) dX,=—X,dt+2X dW,, X,=1.
t 2 t 1 12 0
5. Joxaxwure, uyro ecau V(0) He 3aBucuT or BHHepoBckoro mponecca (W,r>0) wu

V(0) ~ N(0,57 /(2a)), To pemtenne V = (V,,t 20) ypaBHenus Jlamxesena dV, =—aVdt+odW,, asnsercs
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—als—1]

2
. e
rayCCOBCKHM MPOLIECCOM C KOBAPHALIMOHHOM (PyHKIMEH 2—e
a

Memoouueckue pexomenoayuu no peuteHuro 3a0ay

[Ipu BbIMONHEHWN 3aMaHU HEOOXOJAWMO BHHMATEILHO O3HAKOMHUTBCS C KOHTEHTOM IIO
COOTBETCTBYHOIIEMY Borpocy TeMbl «MHTerpan Mro». OcHOBHas 1enb MOJYYUTh NPAKTUYECKUN OIBIT
pelIeHus 3a/1a4 110 JaHHOM TeMe.

Tema 13. Cmoxacmuueckue ougpepenyuanvrvie ypasHeHus

1. IlpuBenute npuMep aaanTUPOBAHHOTO, HO HE MPOTPECCUBHO U3MEPUMOTO TIpoliecca.

2. JloxkaxuTte, 4YTO pPaBHOCWUJIBHBIM O00Opa3oM ONIMOHAIBbHAS o -anredpa O MOXKET ObITh
OIpezercHa Kak o -aiaredpa MOIMHOXKECTB B R, x (), MOPOXKAEHHAs CTOXACTHYECKMMHU HHTEpBalaMH
BHJIA

[[O, r[[ = {(t a)): 0<r< r(a))},
rae 7(@) - MapKOBCKHE MOMEHTHI (OTHOCUTENIBHO MOoTOKa F).

3. JlokaxkxuTe 4TO paBHOCHJIBHBIM 00pa3oM mpejckazyemas o -ajredpa J MoxeT ObITh onpeseneHa
Kak o -aireOpa, MOPOXJAEHHAs BCEMU COIVIACOBAHHBIMU IPOLECCAMH, TPACKTOPUU KOTOPBIX JHIIb
HernpepsIBHBI ciieBa Ha (0,00) .

4. ITyctp npouecc X ABISETCS NPOTPECCUBHO U3MEPUMBIM U 7 - KOHEYHBIM MAPKOBCKUI MOMEHT.
ITokaxwure, 4ro cityyaiiHas BenuyuHa X _ Oyaer F, -M3MEpHMON (9TO CBOMCTBO SIBJIETCS €]1Ba JH HE

OTIpEEIISAIONIUM 11eJ1IECO00Pa3HOCTh BBEACHMUSI IOHATHUS IPOIPECCUBHON N3MEPUMOCTH).
5. IlpoBepswTe, 4TO MpOCTHIE (KYCOUHO-HETPEPHIBHBIE clipaBa) GyHkuuu f = f(t,®) Buga

m—1
ftw)=) (o), , (), 1€[0,T],
k=0

IJIe BEIUYHUHBI &, (a))— Ek -usmepumbl, 0=1¢,<..<t, =T, ABIAIOTCS ONIMOHAILHBIMH.

6. Ilokaxure, uyTo mpocThle (KycouHO-HenpepbiBHbIe cieBa i f € (0,7] dynkuuu [ = f(t, o)

BHUIa
m—1
ft,)=n(o)ly®+Y (o), 1©. te[0T],
k=0
e BeIMYHHA 77(60)— F,-usmepuma, 7, (w)— F,k -U3MEPHUMBI, O0=t,<..<t,=T, sBuAOTCA
MIPEJICKa3yCMbIMHU.

Memoouueckue pekomenoayuu no peuieHuro 3a0ay

[lpn BBIMONHEHWH 33daHUl HEOOXOIUMO BHHMATEIHHO O3HAKOMHUTBCS C KOHTEHTOM IIO
COOTBETCTBYIOLIEMY BOIpocy TeMbl «CtoxacTuueckue auddepeHnnanbabie ypaBHeHus». OCHOBHAS Leb
MOJTYYUTh MPAKTHUECKHUHA OIBIT PEIIeHHs 33/1a4 10 TaHHOH TeMe.

Kpumepuu ghopmuposanusn oyenok no 3a0anusam 0na camoCcmoamenbHoil pabomosl cnyoenma
(munoevie 3a0auun):

«omauyHoy (4 banna) - oOyqaroUMiics moka3ayn riy0oKHe 3HaHUS MaTepuana Mo MOCTaBIEHHBIM
BOTIPOCaM, TPaMOTHO, JIOTHYHO €T0 M3JIaraeT, CTPYKTYPHPOBAJI U JeTaTH3UpOBaTl HH(DOpMAIIHIO, N30erast
MPOCTOTO MOBTOPEHUsT MH(POPMALIMU U3 TEKCTa, MH(OpMaIUs MpeacTaBieHa B nepepaboTaHHOM BUJE.
CB0OOAHO HCTIONB3YET HEOOXOIUMBIE (DOPMYJIBI IIPU PEIICHUH 3a/1a4;

«xopouwtoy (3 banna) - oOydaOIIUKCS TBEPAO 3HAET MarTepwiall, TPaMOTHO €ro H3Jiaraer, He
JIOMYCKAEeT CYIECTBEHHBIX HETOUHOCTEH B MPOLIECCe PELIeHNUs 3a1ay;

«yoosnemseopumenvroy (2 6anna) - OOydYalOIMMICS WMEET 3HaHWS OCHOBHOTO MaTepuaia Tio
MOCTaBJIEHHBIM BOIPOCAaM, HO HE YCBOWJI €ro JieTallell, IOMyCKaeT OTAEIbHbIC HETOUHOCTHU MPH pEeIIeHUH
3ajad;

«Hey0osremeopumenvHoy (menee 1 6anna) — 00y4aromuiicst 10MycKaeT rpyobie OMOKU B OTBETE
Ha ITOCTaBJICHHBIC BOIPOCHI M TIPU PEIICHUU 3a/1a4.
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5.2. Ouenounvie mamepuansl 013 pyoeHcHO20 KOHMPONA

Pyb6eoicnviii konmpons ocymecTBisieTcss mo 0ojiee MIM MEHEe CaMOCTOSATENbHBIM pas3jienaM —
y4eOHBIM MOJIYJSIM Kypca M MPOBOIUTCS MO OKOHYAHWUHM H3YYEHHUs MaTepuajla MOXYJs B 3apaHee
YCTAQHOBJICHHOE BpeMs. PyOekHbIi KOHTpPOJb HPOBOJAMUTCS C LIENBIO ONPEIEICHUs KauecTBa YCBOEHMS
MaTepuaiga y4eOHOro MOAYNs B IeJoM. B TeueHne cemecTpa MPOBOIUTCS MIpU MAKUX KOHMPOAbHBIX
Meponpuamus no 2paguxy.

B kauectBe (hopMm pyOeKHOT0 KOHTPOJSI MOXKHO HCIOJIB30BaTh TECTHPOBAHUE (IMMCHMEHHOE HIIU
KOMIIBIOTEPHOE), MPOBEJCHNE KOJJIOKBUYMAa MJIM KOHTPOJIBHBIX paboT. BhlnosHseMble paOOThl 1OJKHBI
XpaHUTBHCS Ha Kadeape B TEUEHHH y4yeOHOTrO Toja M Mo TPEeOOBAaHMIO MPEIOCTABIATHCS B YIpaBICHHE
KOHTpoJIi KauyecTBa. Ha pyOexHble KOHTPOJBbHBIE MEPONPUATHS PEKOMEHIYETCs BBIHOCUTH BEChH
IIpOrpaMMHBIN MaTepuall (Bce pa3zelibl) IO AUCLUILIMHE.

5.2.1. Oyenounvie mamepuansvl 011 KOHMPOJIbHOU PAdGOMbl (KOHMPOIUPYEeMble KOMHEMEeHUUU
OIIK-2). Koumpoavnass paboma — TUCbMEHHas paboTa HEOONBIIOr0o 00beMa, IMpeAroararomas
IIPOBEPKY 3HAHMU 3aJaHHOTO K H3YYEHHUIO MaTepuana U HaBBIKOB €ro NMPaKTHYECKOro HMPHUMEHEHMS.
[IpoBoauTcst Tpu pa3za B TEUEHUE M3YyUEHUS AMCLUIUIMHBI (CEMECTp) B 4achl ayAUTOpHOH pabotbl. He
MeHee ueM 3a | Helemo A0 KOHTPOJIBHOW paboThl, MpernojaBaTelb JODKEH ONPEAETIUTh CTyAEHTaMm
UCXOJHBIE JaHHbIE JUIs IOATOTOBKM: Ha3BaTb pas3fesbl (TEMbl, BOINPOCHI), IO KOTOPbIM OyayT
KOHTPOJIbHBIE 3aJJaHUs, TEOPETUYECKHE MUCTOYHHMKHU (C TOUYHBIM YKa3aHHUEM DPa3/eloB, TeM, cTaTeil) Juis
MIOJIFOTOBKHU.

KontposnbHble pabOTbl MOTYT COCTOSATh M3 OJHOTO WIM HECKOJBKUX 33JaHUN IMPaKTHYECKOTO
cogepkaHus. Ilpu BBIIOJIHEHWHM KOHTPOJBHOM pPaOOTHl MOJB30BATbCSl KOHCIEKTaMU  JIEKLIMH,
y4yeOHUKaMu, 3a/layHUKaMU HE pa3pelieHo. JJIUTenbHOCTh peleHnss KOHTPOJIbHBIX 3aJJaHUN COCTaBIIsET
He 6onee 90 MUHYT.

Oopa3ybt KOHMPOILHBIX 3A0AHUTL
PeiiTuHroBasi KOHTpoJIbHasi Touka Ne 1
1. Ilycte cnydaiiHas BenuuumHa Y - cTaHgapTHas HOpPMallbHAas, a CilIy4dalHbIA IIpoLECC

X :{Xt,IZO} 3aJlaH paBEHCTBOM X, :t/{t<|Y |} IIpoBeputs, HempepelBeH 1 X TI0 BEPOSATHOCTH.
Haiitn xoHeuHOMEpHBIE pacnipeneneHus 1 u 2 nopsaka.
2. HaiiTu xoBapuanMOHHYI0 (DYHKLHIO CIIy4aiHOTO npoueccaexp{W,}, rie W - BHHEPOBCKHMI

Ipouecc.

3. YacTHia HaXOAUTCS B OJHOM M3 BEpUIMH €IUHMYHOIO KyOa B TPEXMEPHOM NpOCTpaHCTBE. B
KOKIYI0 €IUHUI]y BPEMEHH OHa BBIOMpPAET OJHY W3 BEpUIMH, COCEIHUX C TOM, I/le OHA HAXOIUTCS
(KaXIyr0 U3 TaKuX - C OJAMHAKOBOW BEPOSTHOCTHIO), M MepexoauT B Hee. CKOJIBKO B CPEIHEM BPEMEHH
MIPOMJET, MPEXK/IE YEM YaCTULIA B IEPBBIN pa3 MPUAET B BEPILNHY, IPOTUBOIOJIOKHYIO CTAPTOBON?

PeliTuHroBasi KOHTpOJbLHAas TOUKa Ne 2
1. Haiitu cow(Y,,Y,), eciu Y =dX,/dt, a mponecc X = {Xl,t > O} CTAllMOHAPEH M HMEET
CIEKTPAJIbHYIO IUIOTHOCTD f(A) = exp{— ol 2}.

2. Hycrs S,=0,5,=X,+...+X,, rae cayuaiinele BenuuuHbl (X, ,neN) He3aBUCUMBI H

MPUHUMAIOT 3HaueHuss 1| u -1 ¢ OJMHAKOBBHIMU BEPOSTHOCTAMHU. [IpM KakuxX BEIIECTBEHHBIX O
clty4aiiHbIi mpouecc M, =exp{S, —an} ABusgercs: a) MapTUHraaoM; 0) cyoMapTHHTanom?

2
3. Ilycts {W,t > 0} - BUHEpOBcKuil npouecc. Haittu DJ'exp{ZWX}alWY .
0

4. Tlycrs {Wt :(V[/t(l),w(z)),tZO} -2-MepHBI BUHEPOBCKHIT Tporecc. Haiitm croxactuaeckwmii

nudpepennman mpomecca X, =ln((Wt(”)Z +(W,(2))Z) (cunMTaTh OKA3aHHBIM, tt YTO MpOIECC HUKOTAA
He TIOTajaeT B HAYaN0 KOOPAMHAT).
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PeliTuHroBasi KOHTPOJbLHAsI TOUKa Ne 3
1. JlokazaTh, 9TO BUHEPOBCKHUI mporiecc He nuddepeHITupyeM B CpeaHEM KBaAPATHUECKOM.
2. Ilponecc X, (n - menoe HEOTPHLATEIBHOE) ONKCHIBACT JIBUKEHHE YACTHUIIBI, BBIXOJAIIEH U3

touku 0. Ecnu yacTuma B MOMEHT n OblIa B OJHOW M3 Touek MHOXkectBa {—1, 0, 1, 2}, To oHa gemaeT
CKa4yOK BIIPaBO Ha €AMHMILY, CKa4OK BJIEBO Ha EIMHHILYy JHUOO OCTaeTcs Ha MECT€ C BEpOSITHOCTSIMU
COOTBETCTBEHHO 1/2, 1/6 1 1/3.

JocturayB Touek —2 nub0 3, OHA Ha CIEAYIOIIEM Iare 00sA3aTeIbHO MEPEXOAUT B TOUKY —1 1 2
COOTBETCTBEHHO (ITPOUCXOAUT OTPAXKEHUE OT dKpaHa). Bce ckauku Apyr OT Apyra HE3aBUCHUMBI.

Haiitu:

a) MaTeMaTH4YeCKOe OKHUJAHUE YMCIa BO3BPALICHUH B HYJb, KOTOpPbIE NMPOU3OILUIA O MEPBOTO
OTpaXKEHUS,

0) mpenen BeposATHOCTH lim P(X . = 0) .

n—w

Kpumepuu ¢hopmuposanusn ouenok no KOHmpoIbLHbIM padomam:

7 6anios - craBUTCS 3a palOTy, BBHINOJHEHHYIO ITOJHOCTHIO 0e€3 OImHMOOK W HEJIOYETOB;
OOyJaromIuicsl JEMOHCTPUPYET 3HAHHWE TEOPETUYEeCKOr0 M TMPAKTHUECKOro MaTepuaia [0 TeMe
MIPAKTUIECKOM padoTsl, perreHo 100% 3amay;

6 6annos — cTaBUTCs 3a paboTy, BHINOIHEHHYIO MTOJHOCTHIO, HO MPH HAJTMYMK B HEll He 0oJiee OHON
HerpyOoi ommrOKK U OJTHOTO HeJoueTa, He Ooliee Tpex HenoueToB. OOyJarommiicss AEMOHCTPHPYET 3HAHUE
TEOPETUYECKOTO U MPAKTUYECKOr0 MaTepualia 1o TeMe MPaKTU4eCKO paboThl, JOMycKas He3HAYNTEIbHbIE
HETOYHOCTH MpH pelieHnu 3aaad, perieno 70% 3amay;

5 6annos — craBuTCs 3a pabOTy, €CIIM CTYJCHT MIPAaBUIIbHO BBHITIOJIHUI HE MeHee 2/3 Bcelt paboThl MU
JOIYCTHII He OoJiee OJTHOM TpyO0i OMMOKK U BYX HEJ0YETOB, HE Oosiee OHOW IpyOol U OTHOW HErpyooit
omnOKku, He OoJiee Tpex HerpyObIX OMIMOOK, OHOIM HerpyOoii. O0ydaroluiics 3aTpyAHsAETCS C MPABUIBHOM
OLIEHKOM IPEeAJI0KEHHOM 3a1auul, JaeT HEMOJHbIN OTBET, perieHo 55% 3anau

MeHee 4 Oannos — CTaBUTCS 3a paboTy, €CIM YMCIO OIIMOOK M HEJOYETOB IPEBBICWIIO HOPMY IS
OLEHKU 3 WIM MpPaBWIbHO BBINOJIHEHO MeHee 2/3 Bcel paboThl. OOydaromMiics JaeT HEBEPHYIO OLIEHKY
cutyauu, perieHo mexee 50 % 3amay.

5.2.2. Ouenounvie mamepuanvli: munoevlie mecmogvle 3a0anus no oucyunaune «Teopusn
cayyannplx  npoyeccoey  (konmponupyemvie  komnemenuuu  OIIK-2). Tecm —  cucrema
CTaHJAPTU3UPOBAHHBIX 3a/IaHUH, TO3BOJISIONIAS ABTOMATHU3WPOBATh MPOIEAYPY H3MEPEHUS YpPOBHS
3HaHUIl U yMeHu#l cryneHTa. Pemienue 3amanuil B TecTOBOM (opme MpOBOIUTCS TpHU pa3a B TEUECHUE
cemectpa Ha tatdopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Hememo 10 TeCTUPOBAHWS,
IpernoiaBaTesb JOJDKEH ONpPENeIUTh CTYACHTAaM MCXOJHBIE JaHHbIE NI MOJArOTOBKU K TECTUPOBAHMIO:
Ha3BaTh pasjienbl (TEMbI, BOMPOCHI), 110 KOTOPBIM OyIyT 3aJaHMsl B TECTOBOM (opMme, TEOpeTUUYECKHe
MCTOYHUKH (C TOUYHBIM YKa3aHHUEM pa3fiesioB, TeM, CTaTell) /i MOArOTOBKH.

OrneHka pe3yabTaTOB TECTUPOBAHHS TPOHM3BOJHUTCS KOMIBIOTEPHOH MNPOTPAMMOM, pe3ysbTar
BBIJIACTCA HEMEUICHHO M0 OKOHYaHMM TecTa. MaKCUMallbHBIA 0ajul 3a pelleHue 3aJaHuil B TECTOBOM
dopme — 5 GamtoB. Jlo OKOHYaHHS TecTa CTYACHT MOXET €Ile pa3 MPOCMOTPETh BCE CBOM OTBETHI Ha
3aJJaHUs U IPU HEOOXOAMMOCTH BHECTU KOPPEKTHUBBI.

Ooépa3ybt mecmoegvix 3a0aHuil:
1. Ecnu ciry4aitHbli IPOLECC ABISAETCS CTAlMOHAPHBIM B IIHPOKOM CMBICIIE, TO
O OH fBJSETCS TaK)KE CTAllMOHAPHBIM B Y3KOM CMBICIIE
O OH SIBJISIETCS TAK)KE TayCCOBCKUM
O OH fBJISETCS TaK)K€ BUHEPOBCKUM
O €ero Jucnepcus paBHa KOHCTAHTE

2. CnekTpaibHas TUIOTHOCTh MOIIHOCTH CTAallMOHAPHOTO B IMIMPOKOM CMBICJIE CIIy4aifHOTO Tporiecca
ABJISACTCS
O BEIIECTBCHHOU (DyHKITHEH
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HEOTpULIATENbHON (yHKIHEH
HEOTPHUIIATEIILHO OTPEICTICHHOW (PyHKITHEH
4eTHOW (pyHKIMEH

HEYETHOUW (pyHKITHEH

0 O O O

3. JI71s1 MCYepIBIBAIOIIETO OIMMCAHUS ITPOIEcca C HE3aBUCUMBIMU 3HAYCHUSIMH JIOCTATOYHO 33]1aTh
O €ro OJHOMEpPHYIO (PYHKIMIO pacTpeeaeHus
O €ero MaTeMaTHYECKOe OXKHUJIaHUE U JUCIIEPCUIO
O €ro KOppensuOHHYIO () YHKITUIO
O €ro CIEeKTPAIbHYIO IUIOTHOCTh MOIITHOCTH

4. JInst icyepnbIBaONIETO OMIMCAHUS MPOIIEcCca ¢ HE3aBUCHMBIMH MTPUPAIICHUSIMU JOCTATOYHO 33/1aTh
O €ro OJHOMEpPHYIO (PYHKIUIO pacTpeeeHus
O ero MareMaTH4ecKOoe OKUJaHHE U JUCIIEPCUI0
O €ro KOPpeIsIuOHHYIO () YHKITUIO
O €ro CIEKTPAIbHYIO INIOTHOCTh MOIIIHOCTH

5 . BuHepoBCcKuii npolecc sBIseTcst

rayCCOBCKUM

CTAIlIOHAPHBIM B Y3KOM CMBICIIE

CTaIlMOHAPHBIM B IIUPOKOM CMBICIIE

MPOLIECCOM C HYJIEBBIM MaTEMaTHUYECKUM 0>KHJIaHUEM
MPOIIECCOM C HE3aBUCUMBIMU MTPUPAILICHUSIMU
MIPOLIECCOM C BO3pacTarolleil Aucrnepcueit

(@]

O O O O O

6. OIDHOpPOIHBIM IUCKPETHBIM MAapKOBCKUI TPOLIECC € HENPEPHIBHBIM BPEMEHEM MCUEPIIBIBAIOIIE
XapaKTEPU3yeTCsI
O MAaTpULEH NEPEXOAHBIX HHTEHCUBHOCTEN
MaTpHULEN IEPEXOAHBIX BEPOATHOCTEN
KOpPENSUOHHON (yHKIHEH
OJTHOMEpPHOH (PyHKIMEH pacnpenencHus
CIEKTPAJIbHOH IUIOTHOCTHIO MOIITHOCTH

o O O O

7. JlBa nydisHTa IOOYEPENHO CTPENAIOT Ipyr B Jpyra. BepodATHOCTh monagaHus B CONEPHUKA
CTPEJSIIOIINM MEPBBIM Ty3JITHTOM P KaKJ10M BbICTpenie paBHa 1/4, BropbiM - 1/2. Jlyanb nmpogomkaercs
710 IIepBoro nonananus. Hailitu cpeiHIO0 NpOJOIKUTENBHOCTD 1ydJIH.
o 1,6
2,0
2,2
2,8
JIPYrou OTBET
11. OmHOMEpHOE OPOYHOBCKOE ABMKEHUE YACTHIIBI OMTUCHIBACTCS
O TMPOILECCOM C HE3aBUCUMBIMU 3HAYEHUSIMHU
O IIyaCCOHOBCKHUM ITPOLIECCOM
O CTalMOHApPHBIM B IIMPOKOM CMBICJIE NIPOLIECCOM
O CTalMOHAPHBIM B Y3KOM CMBICJIE MPOLIECCOM
O BHUHEPOBCKHUM IIPOLIECCOM

12. TIpocTeiimmii MOTOK COOBITHI 001a1aeT CIEeAYIONIMMH CBOMCTBAMHU:
O HHTEpBaJI BPEMEHH MEX/y COOBITHAMH pacIpeieieH M0 M0Ka3aTeIbHOMY 3aKOHY
O 4YHCIO0 COOBITHH Ha 33JJaHHOM MHTEpBaJIe BPEMEHH pactipeiesieHo 1o 3akony [lyaccona
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O KOJIMYEeCTBA COOBITHI HA HEMEPECEKAIIINUXCS MHTEPBAIAX BPEMEHH SIBIISIOTCS HE3aBUCUMBIMU

O TMPOMEXKYTOK BPEMEHH J0 HACTYIUIEHHS OYEPETHOrO COOBITHUS paclpesesieH MO0 HOPMabHOMY
3aKOHY

O BEpPOSTHOCTH MOSIBJICHUS O0Jee OJHOrO COOBITHS Ha MHTEPBAJIC €CTh BEJIMYMHA BBICIIETO MOPSIKa
MaJIOCTH 10 CPAaBHEHHUIO € JUIMHOM MHTEpBaJIa

5.3. Ouenounvie mamepuanvl 011 RPOMENCYMOUHOU ammecmayuu

Lenvio npomesicymounvlx ammecmayuti IO TUCHUILUIMHE SIBJSETCS OIICHKAa KAaueCTBa OCBOCHMUS
JTUCUUIUIMHBI 00yYarOIUMHUCS.

[TpomexxyTouHasi aTTecTalus MpelHa3HayeHa JUisi OObEKTUBHOTO MOATBEPXKACHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3yJIbTATOB OOYUYEHHsI IMOCIE 3aBEPLICHUS W3Y4EHUS AUCHUIUTUHBL OCYyIIECTBISETCS B
KOHIIE CEMECTpa U MpeAcTaBisieT co00il UTOrOBYIO OLEHKY 3HaHUU 1Mo aucuurinHe « Teopus ciydaiHbIX
MIPOIIECCOBY B BUJIE IPOBEIEHUS 3aueTa. Ha mpoMexXyTOUHYIO aTTeCTalnio OTBOAUTCS 10 250aIIoB.

Ilonnwiit nepeuenv 60nPoCcos, 6bLIHOCUMbBIX HA 3a4em
(konmponupyemwvie komnemenyuu OIIK-2):
1. Ciy4ailHbI{ JIEMEHT CO 3HAYEHUSIMU B U3MEPUMOM HPOCTPAHCTBE, ONPEIEICHUE U IPUMEPBL.
2. Ipoctpancteo (R", BT ).
3. DKBHBAJICHTHOCTH JIBYX OINPEICICHUM CIy4aifHOTO IpoIiecca.
4. KoneuHOMEpHBIE paclpeeICHHs], YCIOBUSI CUMMETPUU U COTJIACOBAHHOCTH.
5. KoHeuHOMepHBIe pacipe/IeIeHns 0 HO3HAYHO ONpeaeNsioT Mepy Ha BT .
6. Teopema KonmoropoBa o CyliecTBOBaHMHM IIpoLiecCa C 3aJaHHBIM CEMEHCTBOM KOHEYHOMEPHBIX
pacrnpeeeHui.
7. Knaccel ciny4yaiHbIX HpPOLECCOB (C HE3aBUCHUMBIMH 3HAUYEHUSIMM, IPOLECCHl BOCCTAHOBIIEHUS, C
HE3aBUCUMBIMH NPHUPAIICHUSAMH, CTAllMOHAPHBbIE B Y3KOM M IIMPOKOM CMBICIE, TayCCOBCKUE,
MapKOBCKHE, MAPTUHIAJIbI).
8. Teopema O cCylIecTBOBaHMHU T'ayCCOBCKOIO Ipollecca € 3aJaHHBIMM CPEAHMM M KOBapUallMOHHOMN
byHKLHEH.
9. Bupl HeNpepbIBHOCTH CITy4alHBIX MTPOLIECCOB U UX CBSI3b.
10. DKBUBaJIEHTHOCTb CIy4alHbIX IIPOLIECCOB.
11. HeoOxomuMmble ¥ JOCTATOYHBIE YCIOBHS CYIIECTBOBAHMS JKBUBAJEHTHOTO TIpoliecca ¢
HENPEPBIBHBIMU TPAEKTOPHUSIMH.
12. Teopema KommoropoBa o0 CyIIeCTBOBAHMHM O3KBHUBAJEHTHOIO TMpoIllecca C HENpEephIBHBIMU
TPAcKTOPHUSIMHU.
13. YcnoBus cyiiecTBOBaHUS SKBUBAJIEHTHOTO rayCCOBCKOTO MPOIiecca ¢ HEMPEPBHIBHBIMU TPACKTOPUSMHU.
14. JIBa onpeeneHuss BUHEPOBCKOTO MTPOLIECCa U UX IKBUBAJIEHTHOCTD.
15. Konctpykius BUHEpoBCcKoro nporecca Ha [0,1].
16. 3aganrie BUHEPOBCKOIO MpoLiEcca Ha MOITYIPSIMOM.
17. Onpenenenne myacCOHOBCKOTO MPOIECCa, MTyaCCOHOBCKUM MPOIIECC KaK MPOIIECC BOCCTAHOBJICHUS.
18. CenapaGenbHOCTh CIy4aifHOTO MpoIiecca.
19. VI3mMepumMocCTh cllydaiiHOTO Mpoliecca, CynIeCTBOBaHUE H3MEPUMOM MOAU(PHUKAIIUH.
20. UaTerpupyeMocTh TPaeKTOpUi IIpoLecca.
21. HenuddepenuupyeMocTb TpaeKTOPUIl BAHEPOBCKOTO MpoIiecca.
22. Yc1oBHOE MaTEMaTHUECKOE OXKHUIAHNE U €70 CBOMCTBA.
23. Maptunran, cyOMapTUHTal, cyliepMapTUHTal (ompeAeNeHusl U pe3yabTaT MPUMEHEHUS BBIMyKJION
GbyHKIUN).
24. Jlemme Jly6a-Meiiepa.
25. MapTuHranpHble HEPaBEHCTBA.
26. Jlemma Jly0a o uucne nepeceyeHuil.
27. Teopema 00 OTCYTCTBUH Pa3pbIBOB BTOPOTO POAa y CyOMapTHHIAJIOB.
28. MapkoBcko€e CBOMCTBO BUHEPOBCKOIO Mpoliecca.
29. Ctporo MapKOBCKO€E CBOMCTBO BUHEPOBCKOTO IPOLIECCa.
30. HepaBenctBo JleBwu.
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31. IlpuHiun oTpaskeHusl.

32. 3aK0H MOBTOPHOTO Jiorapudma JJisT BAHEPOBCKOTO Tpoliecca.

33. JIokaabHBIH 3aKOH TOBTOPHOTO Jiorapudma.

34. HeorpaHu4e€HHOCTh Bapyallid BUHEPOBCKUX TPACKTOPUH.

35. UnTerpan Mto mis cTyneHuaTsX (PYHKIHIA U €T0 CBOMCTBA.

36. Uurerpan Uto nns hyHakumii uz M2.

37. ®opmyna UTo 3aMeHbI IEPEMEHHBIX.

38. Croxactuueckuii quddepenmnar.

39. Teopema CyIiecTBOBaHHS CHIIBHOTO PEIICHHUS CTOXACTHYECKOT0 MU (HepeHIHabHOTO YPaBHEHHUS.
40. Teopema eTMHCTBEHHOCTH.

41. KoppensunonHasi GyHKIUS U €€ CBOWCTBA.

42. HeoOxoaumoe U JOCTaTOYHOE YCIOBUE CYIIECTBOBAHUS IPEieiia B CPETHEM KBaIPATUYHOM.

43. HenpepbIBHOCTD IpoIiecca B CPETHEM KBAIPATHIHOM.

44. TnddepeHpyeMocTb Ipolecca B CpeiHeM KBaApaTUYHOM.

45. UaTerpupyeMocCTh Ipolecca B CPeAHEM KBAIPATUIHOM.

46. Casa3p auddepeHIMPYEMOCTH IHpoliecca B CpPeAHEM KBaJpaTUUHOM M U EepeHIMpyeMOCTH
TPAeKTOPHUIL.

47. OpTOroHajbHbI€ Clly4aiiHbIe MEpbI, CTPYKTYPHBIE MEPBHI.

48. CooTBETCTBUE MEX]Yy OPTOrOHAJIbHBIMU CIYyYalHBIMH MEpaMU U IPOLECCAMHU C OPTOTOHAIbHBIMU
HPUPALLICHUSIMU.

49. CroxacTruueckuii MHTerpai (0T HeclydyaitHON ()YHKIIMHM) U €T0 CBOMCTBA.

50. IIpumep cTaniMOHAPHOI'O I'ayCCOBCKOTO MapKOBCKOT'O MPOLIECcCa.

51. CnekTpajibHOE MpPEACTaBICHUE CTALMOHAPHOIO B IIMPOKOM CMBICIE Ipolecca (Ha OCHOBE TEOPEM
(YHKIIMOHAJILHOTO aHAIM3a).

52. Teopema boxnepa-XuHunHa.

53. CnexTpallbHO€E NPEACTABICHUE CTALlMOHAPHOIO B IIMPOKOM CMBICIIE ITpOLIECCa.

54. JIunelinple npeoOpa3oBaHus HECTYYalHBIX PYHKIIUH.

55. lomycTuMblit GUIIBTD.

56. Ilpumeps! GUIBLTPOB.

57. Pemenne nugdepeHnaibHOro ypaBHeH!s Kak JOMyCTUMBIN (QUIIBTD.

58. CuHrynsipHbie U peryysipHbie iporiecchl. 59. Paznoxxenne Boinba.

60. ITporno3 cranmoHapHOro npoiecca

Kpumepuu ¢opmuposanus ouenox no npomexcymounoii ammecmayuu. YpPOBEHb 3HAHUU
OIIPEAEIAETCS OUEHKAMU «3AUMEHO0», «HE 3aUMeHO».

1. CTyaeHT moKa3blBaeT MOJHbIE M TJIyOOKHE 3HaHMs MPOTrpaMMHOIO MaTepuana, JOTMYHO U
apryMEHTHPOBAHO OTBEUYAET Ha MOCTABJICHHBIN BONPOC, a TAK)KE JOTIOJHUTEIbHBIE BOIIPOCHI, TOKA3bIBAET
BBICOKHH YPOBEHb TEOPETUYECKUX 3HAHUM.

2. CTyneHT moOKa3bIBaeT INTyOOKHe 3HAaHUS MPOrpaMMHOTO MaTepualia, IPaMOTHO €ro M3Jlaraer,
JIOCTaTOYHO TOJHO OTBEYAaeT Ha I[IOCTABJIEHHBIM BOMPOC U JIOMOJHUTEIBHBIE BOIPOCHI, YMEJO
(bopmynupyeT BbIBOJIBL. B TOXe Bpemst TpH OTBETE JI0MYCKAET HECYIIECTBEHHBIE MOIPEIIHOCTH.

3. CTyaeHT MOKa3bIBaeT JOCTATOYHbIE, HO HE TNTyOOKME 3HAaHUS MPOTrPaMMHOI0 MaTepuaia; Impu
OTBETE HE JIOMYyCKaeT TpyObIX OMIMOOK WJIM TNPOTUBOPEUUH, OJHAKO B (OpMymupoBaHMM OTBETa
OTCYTCTBYET JIOJDKHAs CBSI3b MEXKJIy aHajJu30M, aprymMeHtrauueid u BbiBoAamu. [l modydeHUs
MPAaBUIILHOTO OTBETA TPEOYETCsl YTOUHSIONIUE BOIIPOCHI.

4. Onenka «3aumernoy» (61-70 6aioB) - ypoBeHb 3HAHUN CTY/I€HTa COOTBETCTBYET TPEOOBAHUSIM,
YCTaHOBJIEHHBIM B II. I1. 1-3.

5. Omnenka «ue 3aumenoy (36-60 OamwIoB) - CTYACHT IOKa3bIBACT HEAOCTATOYHBIC 3HAHHS
IpPOrpaMMHOI0 MaTepuajia, He CHoco0eH apryMEHTHPOBAHHO M TIOCJIEOBATEIIbHO €ro H3Jarars,
JIOMyCcKaeTcsi rpyOble OMMOKM B OTBETAaX, HENPaBWJIBHO OTBEYAaET Ha IOCTaBJICHHBIH BOIPOC WIH
3aTPYIHSETCS C OTBETOM.
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6. MeToguveckne MaTepHaJIbl, ONpeessolue Npoueaypbl OllecHNBAHUS 3HAHUI, yMEHHI,
HABBIKOB M (UJIM) ONBITA AeATEJIbHOCTH

MakcumanbHass cymma (70 OaminoB), HaOupaemasi CTYACHTOM IO JUCLIUIUIMHE BKJIIOYAET JBE
COCTaBJISIIOLIHE:

— MepBasi COCTABJISIFOIIASI — OIIEHKA PETYJISIPHOCTU, CBOCBPEMEHHOCTH M KAa4e€CTBA BBHITIOJHEHUS
CTYICHTOM yueOHOU paboThl MO M3YyYCHHUIO AMCLUUIUIMHBI B TEUCHHE MEpHOAa M3YyYCHUS TUCIUILINHBI
(cemecTpa, MM HECKOJIBKUX ceMmecTpoB) (cymma — He Oonee 70 OGamtoB). bamiel, xapakrepu3yroliue
yCIeBaeMOCTh CTYyJIEHTa MO AWCHUIUIMHE, HAOMpaIOTCsd MM B TEUEHHE BCEro mnepuoia oO0ydyeHHus 3a
W3YYCHHE OT/ICTHHBIX TEM U BBIIOJIHEHHUE OT/ICBHBIX BUIOB padoOT.

— BTOpasi COCTaBJSIONIas — OICHKAa 3HAHWM CTyJeHTa MO pe3yjbTaTaM MPOMEKYTOUHOMI
artecranuu (He Oomee 25 —0aIoB).

KputepueMm onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHLUH B paMKax y4eOHOW AUCIMILTUHBI
«Teopust CIydailHBIX MPOIECCOBY» sIBisieTCs 3adeT. OOmmit 6amun TeKymero U pyoeKHOrO KOHTPOJIS
CKJIQ/IBIBAETCS U3 COCTABJISIONINX, IpUBeeHHBIX B [Ipunoxenun 1.

[lenp0 MPOMEKYTOYHBIX ATTECTAMKA TIO0 AWCIMILIMHE SIBIISICTCS OIEHKAa KadecTBa OCBOCHUS
TUCHUIUTMHBL o0y4aromumucs. Kputepuu OLEHKM KadyecTBa OCBOCHHUS JIUCHUIUIMHBI TPUIIAraeTcs
(ITpunoxenue 2).

TunoBeie 3amanus, obecneunBaronue GopmupoBanue kommnereHuuid OIIK-2 mpencraBieHbl B

Tabimue 1.

Tabnuya 1. Pe3yromamsl 0ceoeHus yueOHOU OUCYUNTIUHBL, NOOexcaujue nposepke

HHankaTopsl Bun onenounoro Mmatepuasa,
OcHOBHBIE MOKA3aTEJIN
Pe3yabTaThl 00y4eHus AOCTHIKCHUSA ofecrneynBaoIue
OIIeHKH Pe3yJIbTAaTOB
(KoMIeTeHI ) pesy KOMMCREHITAM (opMupoOBanHe
00yueHust .
KOMIIeTeHIHI
OIIK-2.1. Cmnocoben TUIOBEIE OLIEHOYHEIE
3HAT: OLICHUBATD MaTepuasl JIsl yCTHOTO
i CYIIECTBYIOLIINE _
CYWICCTBYIONME NPHHIMIBL | 1o ompoca (pasden 5.1.1, NeNel-5
i # m.0.), TUTIOBbIE TECTOBBIE
MaTeMaTHIECKUX MOJIeIei MATEMATHICCKIX )
CTaH/JapTHBIX 3a/1a4 B Mozenei 3ananus (pasoen 5.2.2, NeNe]-
0671aCTH NIPO(HECCHOHABHOM 8 u m.0.), TUTIOBBIE OLICHOYHBIC
AEATENBEHOCTH. OIIK-2.2. CrocobeH MaTepuaibl K 3aueTy (pazoer
BEIOMpATh 5.3, NeNel-6 u m.o.)
HEOOXOTUMBIC METOJIBI
TuroBble OLIEHOYHBIE
YMmerh: HCCJICJOBaHUA u

OIIK-2- CriocobeH co31aBarh,

BBIOMpPATh HEOOXOIMMBIE

paszpabaTbiBaTh HOBBIE

MaTtepualbl 1Jid YCTHOTO
onpoca (pazoen 5.1.1, NeNel-5

METOJIbI UCCIIENOBAHUS, METOZbI, HCXOAsd U3
aHanIM3MpoBaTh " MOIH(HIEPYET 3a1a4  KOHKPETHOTO U m.0.), TUTIOBBIE TECTOBBIE
PpCaTH30BEIBATE HOBBIC CYIIECTBYIOLIUE U HCCIIEIOBAHNS. 3aganus (pasden 5.2.2, NeNel-
MATCMATHACCKHE  MOZIEH - B pa3pabaThIBAaCT HOBBIE 6 u m.0.), TUNIOBBIE OLIEHOYHBIE
compenenion METOABL, HCXO/I U3 33184 MaTepHabl K 3a4€eTy (pazoen
€CTECTBO3HAHWH, TEXHHUKE,

O9KOHOMUKE U YIIPABJICHHUH.

KOHKPETHOT'O UCCJICAOBAHUA

Baaaern:
HpI/IeMaMI/I HpI/IMCHeHI/Iﬂ
HOHy‘IeHHHX peSyHLTaTOB,
HpeIICTaBHeHI/IH HUTOI'OB
MPOJIeIaHHOM PabOTHI
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5.3, NeNel-4 um.o.)

THIOBBIE OLICHOYHBIC
MaTepHUalbl Al YCTHOTO
orpoca (pazden 5.1.1, NeNel-3
# m.Q.), TUIIOBBIC 3a/TaHUS JUIS
CaMOCTOSATENFHON pabOTHI
(pazoen 5.1.2, NeNel-7 u m.o.),
THUMOBBIC KOHTPOJIBHBIC
pabotsl (pazden 5.2.1, NeNel-3
# m.0.), THTIOBBIE TECTOBBIE
3anmanus (pasoen 5.2.2, NeNe]-
6 u m.0.), TUIOBBIC OICHOYHBIC



MaTepHalbl K 3a4eTy (paszoden
5.3)

Takum 00pa3oM, BBINOJIHEHUE TUIIOBBIX 3aJlaHUM, MPEICTABICHHBIX B paszjene 5 «OLeHOYHbIe
MaTepHabl JUIs TEKYIIEro M pPyOeXKHOro KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOYHOH aTTecTallun»
MI03BOJIUT 00ECIIEUUTh:

- CIIOCOOEHHOCTh CO3/1aBaTh, aHAJIM3UPOBATh U PEAIM30BbIBATh HOBbIE MaTEMATUUECKUE MOJIEIU B
COBPEMEHHOM €CTECTBO3HAHUM, TEXHUKE, SKOHOMUKE U yrnpasieHuu (OIIK-2).

7. YueOHO-MeTOANYECKOe o0ecneuyeHne JUCITHILINHEI
7.1. HopMaTHBHO-3aKOHOIATeIbHbIE AKThI

1. ®denepanbhbiii 3aK0H "O06 o6pa3zoBanun B Poccutickoit ®eneparun” ot 29.12.2012 N 273-
@3 (mocnenusist penakmus). - [DnekTpoHHbld pecype]. — Pexxum noctymna: Koncynerant [lmioc: URL:
http://consultant.ru/
2. MepepanbHBI TOCYIAPCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT BHICHIIETO OOPa30BaHUS -CHEIUATUTET
no crneunanbHocTd 01.05.01 dyHnaMeHTabHBIE MATEMATHKAa U MEXAaHUKA, YTBEPKIACHHBIM MPUKA30M
MunuctepctBa oopasoBanus U Hayku PO ot 10 stuBaps 2018 r. Nel6 (3apeructpuposano B Muntocte PO
6 dheBpans 2018 r. Ned9943).
https://fgosvo.ru/uploadfiles/FGOS %20V 0%203++/Spec/010501 _C 3 18062021.pdf

7.2. OcHOoBHas1 JIUTEpaTypa

Bynunckuii A. B.,Illupsie A. H. Teopus cinyuaiinbix nponecco. M.: ®U3MATIINT, 2003. 400 c.

2. Tanaxwunckas, O. H. Teopus cimyuaitaeix mporeccos. U.1 : yaebnoe mocobue / O. H. 'anaxxuHckas,
C. II. MouceeBa. — Tomck : Uznatenscknii Jom TomMckoro rocyjapcTBEHHOTO YHHBEPCHUTETA,
2015. — 128 c¢. — Teker : anekrponsslil // Llupposoit o6pasosarensHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/109077.html

3. Tyroma, C. I'. OcHOBBI Teopuu CilydallHbIX MPOILECCOB : yueOHO-MeToanueckoe nocodue / C. T
I'yroBa, O. H. Uunenko, E. C. YepnoBa. — Kemeposo : KemI'V, 2021. — 159 ¢. — ISBN 978-5-
8353-2869-7. — TekcT : anekTpoHHbI // JlaHb : 31€KTpOoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/233324

4. Judpmuu, M. A. Cayqaiiable npoiecchl — OT TEOPUH K MPAKTUKE : ydeOHOe mocodue i By30B /

M. A. JIupmmu. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 308 c. — ISBN 978-5-

8114-9833-8. — TekcT : anekTpoHHbI // JlaHb : 31€KTpOoHHO-OMONMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/200411

p—

7.3. JlonoiHUTEIbHAS JIUTEPATypa

1. bapnerr M.C. BBeaenue B Teopuro ciydaiiHbIX IpoueccoB. M.: M3narenbcTBO MHOCTpaHHOMU
nureparypsl, 1958. 384 c.

2. Bentnens A.[l. Kypc nexnuit o coydaiiabiM mporieccam. M.: Hayka, 1982.

I'mxman U.U., Ckopoxox A.B. Beeagenme B Teoputo ciydailHeIXx mporieccoB. M.: ['nmaBHas

penakuus GU3NKO-MaTeMaTHUECKOM TuTepaTyphl u3natensctBa «Haykay, 1977. 568 c.

4. KupssHoBa, JI. B. Teopus ciyuaiineix nponeccos / JI. B. Kupesnona, A. FO. Jlemun, T. A.

MarneeBuu - Mocksa : U3garenscteo MUCH - MI'CY, 2017. - 98 c. - ISBN 978-5-7264-1584-0.

- Texkct : onextponnbsii // OBbC "Koncynbrant cryaenra" : [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785726415840.html

Xuna T. bpoyHoBckoe nemkenne. M.: Hayka, 1988.

6. Xpymesa, . B. OCHOBBI MaTeMaTH4eCKOW CTATUCTUKU U TEOPUHU CIy4alWHBIX IPOLECCOB :
yuebnoe nmocodue / . B. Xpymesa, B. 1. llepbakos, JI. C. JlesanoBa. — Cankt-IlerepOypr :
Jlanp, 2022. — 336 c. — ISBN 978-5-8114-0914-3. — Texkct : anekrponsbiii // Jlanp :
AIEKTPOHHO-0MOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/210386

»
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7.4. llepuoguveckue U3IaHUs

Hoxnansr PAH

XKypHan BRIYHCIUTEIHHON MaTEMAaTUKU U MAaTEMaTUYECKON (PU3UKU
N3Bectus By30B. CeBepo-KaBka3ckuii peruoH. EcTecTBeHHBIE HAYKH

VYenexu MaTeMaTHYeCKUX HayK

[Tpu w3ydenun aucuuiuinHbl «Teopus ciaydallHBIX TPOIECCOB» OOydaroLIHecs

7.5. UuTepHeT-pecypchl

nocTynoM (yIJalleHHBIN TOCTyM) K pecypcam:
— 00uyue unghopmayuoHHble, CHPAGOYHDBIE U NOUCKOBBIE:
1. CnpaBounas npaBoBas cuctema «I'apant». URL: http://www.garant.ru

2. CripaBo4HO-HH(OpMAIIMOHHAS

http://www.consultant.ru/

cucreMma

«KoHcynbTaHT

K COBDEMEHHbIM npo¢eccuonaﬂbnblm oazam oamHnwix:

obecneueHsbl

ITmrocy». URL.:

Nen/mn HaumenoBanue Kparkas xapakrepucTuka Appec caiita Ycaous nocryna
3J1eKTPOHHOT0
pecypca

1. Hayunasn OnekTp. OMONIMOTEKA HAYUHBIX http://elibrary.ru [MonHerii noctyn
3JIeKTPOHHAS nybnukanuii - okosio 4000
ouoauorexa (HIb “HOCTpaHHBIX U 3900
POON) OTEYECTBEHHBIX HAYYHBIX

KypHaJIOB, pedepatsl myOnuKkanui
20 ThIC. XKYPHAJIOB, & TAKXKE
onmcaHus 1,5 MITH. 3apyOeHBIX U
poccuiickux auccepranuii; 2800
pocc. )KypHaIOB Ha 0€3BO3ME3THON
OCHOBE

2. ba3a nanubix HannonansHas nHGOpMAaIIMOHHO- http://elibrary.ru ABTOPHU30BAHHBII
Science Index aHAJIUTHYECKas CUCTEMA, JOCTYII.

(PUHII) akKyMyJupymoimas 6osee 6 ITo3BosIsIeT JOMONMHATD
MUJJTHOHOB ITyOIHMKanuit Y YTOUHSITH CBEICHUS
POCCUNCKUX aBTOPOB, a TaKkKe 0 MyOJIUKaIHAX
nHpopManunio 00 UX HUTHPOBAHUU yuensx KBI'Y,
u3 6onee 4500 poccuiickux umerontuxcs 8 PUHI]
KYPHAJOB.

3. 3BC 13800 m3manuii mo BceM obnactsiM | http://www.studmedlib.ru [onusIit nocTyn
«KoHcyapTaHT 3HaHMH, BKIroyaeT 6osnee uem 12000 | http://www.medcollegelib.ru | (perucrparus no IP-
CTYIEHTa» Y4eOHHUKOB M y4eOHBIX ITOCOOMH a1t anppecam KBI'Y)

BO u CIIO, 864 HauMeHOBaHMi1
XKypHaioB U 917 MoHOTpadmii.

4. «JIEKTPOHHAS Kosmrexnusa «MenunuHa (BO) http://www.studmedlib.ru [Monuslit noctyn
ondJmnoTexa I'SOTAP-Menna. Books in English (perucrparnus no 1P-
TeXHHYECKOro (KHUTH Ha aHTTUHCKOM SI3BIKE)» anpecam KBI'Y)
By3a» (OBC
«KoncyabTanr
CTYACHTA»)

5. IBC «Jlanb» DNEeKTPOHHBIC BEPCUH KHUT https://e.lanbook.com/ TTonuerit mocTymn

BEIYIINX W3/IaTEIBCTB yUeOHOH 1 (peructparnms o 1P-
Hay4HOU TUTEepaTyphl (B TOM YHUCIIS aapecam KBI'Y)
YHUBEPCUTETCKUX M3/1aTEIbCTB), TAK

1 3JIEKTPOHHBIC BEPCHU

HNEPUOINYECKUX U3JaHUN 10

Ppas3IMYHBIM 00J1ACTSIM 3HAaHHH.

6. HamnonanbHas OOBbeaHEHHBIN 3JI€KTPOHHBIN https://H36.pd Hocryn ¢
3J1eKTPOHHASA KaTaJor ()OHI0B POCCHHCKHUX 3IEKTPOHHOTO
ouoauorexa PI'b OHOJIMOTEK, COEPIKAIIINT YUTAJIBHOTO 3aJ1a

4 331 542 >neKTpOHHBIX oubmmorexku KBI'Y

JOKYMEHTOB 00pa30BaTENLHOTO U
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Hay4YHOTO XapakTepa M0 pa3InyHbIM
OTpacJIsiM 3HAHUU

7. 3BC «IPRbooks» 107831 mybnukammi, B T.4.: 19071 — | http://iprbookshop.ru/ [MomusIit ocTym
y4eOHBIX U3AaHUH, 6746 — HAYIHBIX (peructparnms o 1P-
n3ganni, 700 komnekmi, 343 anppecam KBI'Y)
xypHaina BAK, 2085
ayJIMOU3AAHNMN.

8. IBC «lOpaiiT» 11 | DIeKTpOHHbBIE BEPCHH YIeOHOH 1 https://www.biblio- [MomusIit ocTym

(01(0) HAy4YHOH JIUTEPATyphl U3JATENBCTB online.ru/ (peructparnms o IP-
«tOpaitt» g CIIO u anekTpoHHbIE aapecam KBI'Y)

BEPCHUU NIEPUOANICCKUX U3JIaHUM 110
Ppa3JIMIHbIM 00J1aCTSIM 3HAHUMA.

9. Polpred.com. 0030p CMU Poccun u 3apy0exbs. http://polpred.com Hoctyn no [P-anpecam
Hosoctn. O630p IlonHble TEKCTHI + aHANUTUKA U3 KBI'Y
CMMU. Poccus n 600 u3nanuit no 53 orpacisim
3apy0exbe

10. IIpe3nnenTckasn Bonee 500 000 31eKTPOHHBIX http://www.prlib.ru ABTOpPU30BaHHBIN
OoubIMOTEKA HM. JOKYMEHTOB 110 HCTOPHH JOCTYII U3
B.H. Eabunna OredecTBa, poccUiiCKO oubnmoreku (aym.

rOCYAapCTBEHHOCTH, PYCCKOMY Nell5,214)

SI3BIKY ¥ IPaBY

Hns >bdexTuBHOrO yCBOGHHS JTUCIHUIUIMHBI, MOMHMO Yy4eOHOro MaTepuana, CTyIeHTam
HE00XO0IMMO ITOJIB30BAThCS JAHHBIMU BCEMUPHOU ceTn IHTEpHET, TAKUMH caliTaMu, KakK:

1. bubnmuorexa KBI'Y. URL: http://lib.kbsu.ru

2. CobonHas sHukinoneaus «Bukunenus». URL: https://ru.wikipedia.org/

3. Cniyxx6a TemaTnueckux ToakoBbIx cioBapeil. URL: http://glossary.ru/

4. DnexrponHo-onbroTeunas cucrema «IPR BOOKS». URL: http://www.iprbookshop.ru/

5. DNeKTPOHHO-OUOIHOTEYHAS cucreMa «KoHCcynbpTaHT CTYICHTa». URL:
http://www.studentlibrary.ru/

7.6. MeTonnueckne yKa3aHus M0 NPOBEACHUIO PA3JIMYHBIX Y4eOHbIX 3aHATHI, K KypCOBOMY
NPOEKTHPOBAHUIO M IPYTUM BHAAM CAMOCTOSITEIbHOI padoThl

Memoouueckue pekomenoayuu no uzyuenuio oucyunaunwvt « Teopus cayuaiinpix npoueccos» ons
oodyuaromuxcs

Llenpto mpenojaBaHus y4eOHOM AUCHMIUIMHBI «Teopust ciaydalHBIX IPOLIECCOB» SBISIOTCS
(¢yHlaMeHTalIbHas MOATOTOBKA B 00JACTH MOCTPOEHUS U aHalIM3a CIOXKHBIX CTOXAaCTUYECKUX MOJENEH,
OBJIAZICHUE COBPEMEHHBIM MaTEMaTHYECKMM allapaToM JUIsl JAJbHEHIIEr0 MCIOJNb30BaHUS B
Pa3HOOOPA3HBIX MPUIIOKEHUSX.

[Tpuctynas K M3Y4EHHUIO JAUCHUIUIMHBIL, OOydarolmeMmycss HeoOXOAMMO O3HAKOMUTBCS C
TEMaTUYECKUM IUIAHOM 3aHATHUH, CIMCKOM PEKOMEHJOBaHHOW yueOHOM suTeparypsl. Cieayer ysSCHUTh
MOCJIe/IOBATENbHOCTh BBIMOJHEHUS MHIUBUAYAJIbHBIX Y4YeOHBIX 3aJaHM, 3aHECTH B CBOIO pabouyio
TETpalb TEMbl M CPOKHM IPOBEIEHUS CEMHUHApPOB, HAmMUCaHMs Y4eOHBIX M TBopueckux pabot. Ilpu
M3YYEHUH TUCHUIUIMHBI, 00yYaroluecs: BHIIOIHIIOT CIECIYIONNe 3aJaHus: U3Y4al0oT PEKOMEHI0BaHHYIO
y4eOHYI0 M HAy4yHYIO JIUTEpaTypy; MHIIYT KOHTPOJbHBbIE pPabOThHI, BHIMOJHAIOT CaAMOCTOSITENIbHbIE
TBOpYECKHE pabOThl, YYaCTBYIOT B BBIIIOJHEHUU NMPAKTHUECKUX 3aJaHUN. YPOBEHb U ITyOWHA YCBOEHUS
OUCHUIUIMHBL  3aBUCSAT OT AaKTUBHOM M cHCTeMaTH4ecKoW padoThl Ha JIEKIUAX, H3YUEHHS
PEKOMEHI0BAaHHOM JTUTEPATYpPBl, BBINOIHEHHS] KOHTPOJIBHBIX MMCbMEHHBIX 33/IJaHUM.

Kypc u3ydaercs Ha nekuusx, ceMUHaApax, NMPU CaMOCTOSTENbHOM M WHAUBUAYAIbHON padore
obyyaromuxcs. OOyyaromuicst UIsl OJTHOTO OCBOEHUSI MaTepuaia JOJDKEH HE MPOIYyCKaTh 3aHIATHUS U
aKTUBHO YJacCTBOBAaTh B ydeOHOM mporiecce. it MmakcuManbHON 3(hPEKTUBHOCTH U3yYeHUS HEOOXOTUMO
IIOCTOSSHHO BECTH KOHCIIEKT JIEKUMH, 3HaTh pPEKOMEHIYEMYIO IIpernojaBaTelieM JHUTepaTypy,
MTO3BOJISIOILYIO JOIOJIHUTE 3HAHUS U JIy4lIe IOATOTOBUTHCA K CEMUHAPCKUM 3aHATHSM.

B cootBercTBHM ¢ yueOHBIM IUTAHOM Ha KaXAYI0 TEMY BBLAEICHO HEOOXOIMMOE KOJIUYECTBO
4acoOB NPAKTUYECCKUX 3aHATUH, KOTOPBIE MPOBOJATCS B COOTBETCTBUU € BOIIPOCAMU, PEKOMEHIOBAaHHBIMU
K U3y4YCHHUIO TI0 OnpezeNieHHbIM TeMaM. O0yJaromuecs JOKHBI PEryysipHO TOTOBUTHCS K CEMHUHAPCKUM
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3aHATUSIM M y4acTBOBaTh B OOCYXXAEHHWM BOIpocoB. Ilpu MOATrOTOBKE K 3aHATHSAM CIEIYyeT
PYKOBOJICTBOBATbCSl KOHCIIEKTOM JIEKIIMA W PEKOMEHJIOBAaHHOM JUTepaTypod. TeMaTndeckuil IuiaH
JUCHUIIIIMHBI, y‘-Ie6H0-M€TOI[I/I‘IeCKI/Ie MarcepHralibl, a TaKKC CIHCOK peKOMeHI[OBaHHOfl JIMTCPATYPhI
MIPUBE/ICHBI B paboyeil mporpamme.

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOCHUA JIEKUUU

B mporecce NEKIIMOHHBIX 3aHITHN 11€71€c000pa3HO KOHCIIEKTUPOBATh Y4eOHBIM Marepuan. J[is
3TOr0 MCHOJB3YIOTCS OOLIMEe M YTBEpAUBIIMECS B MPAKTUKE MpaBuUia, U IMPUEMbl KOHCHEKTUPOBAHUS
JICKIIUH.

KoncnektupoBanue neKkuuid BeleTCS B CHEIUMATIbBHO OTBEACHHOM Ui 3TOTO TETPajau, KaXKIbId
JIUCT KOTOPOM JOJIKEH MUMETh IOJIs, Ha KOTOPBIX JEJIAl0TCS MOMETKH U3 PEKOMEHIOBAHHOM JTIUTEPaTyphl,
JIOTIOJIHSIIONIME MaTepuaj MPOCIYIIaHHOM JIEKIMU, a TakXe MOJYepKUBaIOIIUe 0COOYyI0 Ba)XKHOCTh TEX
WJTU MHBIX TEOPETUYECKUX MOJIOKEHUH.

[lenecooOpa3Ho 3aMuChIBaTh TEMY M IUIAH JIKIMM, PEKOMEHIYEMYIO TUTEpaTypy K Teme. 3anucu
pa3ziesioB JIEKIMU JIOJDKHBI WMETh 3arojOBKH, IIOA3arojIOBKH, KpacHble CTPOKW. Jlyisi BbIaeneHus
pa3aenioB, BBIBOJOB, OMpEICNICHUN, OCHOBHBIX HJIEH MOXKHO HCIIOJIb30BaTh I[BETHBIC KapaHAAlIU H
(doMacTepsl.

Ha3paHHble B JIEKIIMU CCHUIKM Ha TMEPBOMCTOYHHMKH HAI0 MOMETUTh Ha TMOJAX, YTOOBI MpHU
CaMOCTOATENIbHOM paboTe HAaWTU U BHHUCATh UX. B KOHCIIEKTE IOCIOBHO 3alMCHIBAIOTCS OIPEIACICHUS
MOHATH, KaTeropuil u 3akoHOB. OCTanbHOE JOKHO OBITH 3aITUCAHO CBOMMH CJIOBAMH.

Kaxnmomy cTyneHTy HEOOXOJMMO BBIpA0OTaTh W MCIOJIB30BaTh JIOMYCTUMBIE COKpAIICHUS
HauboJee pacIpOCTPAaHEHHBIX TEPMUHOB U MOHSATHIA.

Memoouueckue pekomenoayuu no ROO20MOEKe K NPAKMUYECKUM 3AHAMUAM

[TpakTdeckne (CEeMUHApPCKHE) 3aHATHS — COCTaBHAs YacTh Y4YEOHOTO TpoIecca, TPYMIoBas
dbopMa 3aHATUH TpU AaKTUBHOM YYaCTUU CTYACHTOB. [IpakThyeckue 3aHSATUS CIIOCOOCTBYIOT
yIITyOJIEHHOMY M3YYeHHUI0 HanOoJiee CII0KHBIX TPo0IeM HAyKH U CITy)KaT OCHOBHOW (hOpMOI MO IBEICHUS
UTOTOB CaMOCTOSITEIbHON paboThl oOydaromuxcs. Llenpio mpakTHuecKux 3aHsATHH sSBIsSETCS yriayOiaeHue
U 3aKPCINICHUEC TCOPCTHYCCKUX 3HaHI/H71, IMMOJIYUYCHHBIX 06y‘-IaIOIlII/IMI/IC$[ Ha JICKOUAX M B IIPOLICCCC
CaMOCTOSITENIFHOTO M3y4YeHHUs Y4eOHOTro Marepuana, a, CieloBaTelbHO, (QOPMHUpPOBAHUE Y HHX
OIPECACIICHHBIX YMGHHfI 1 HABBIKOB.

B Xone moAroToBKM K CEMHHAPCKOMY 3aHATHIO HEOOXOJMMO MPOYHUTATh KOHCIEKT JIEKIHH,
HU3YUYUTh OCHOBHYIO JIMTCPATYPY, OBHAKOMUTHLCHA C )IOHOHHHTGHLHOﬁ J'II/ITCpaTypOI\/'I, BBITIOJIHUTH BBIJTAHHBIC
mpernojaBaTeNieM MpakTUYecKue 3afaHus. [lpu 3TOM y4ecThb pEKOMEHJAIMU TMpenojaBarens Hu
TpeboBaHus porpamMmel. J{opadaTeIiBaTh CBOM KOHCIIEKT JICKIUH, JieJiasi B HEM COOTBETCTBYIOIINE 3aITUCH
U3 TUTEPaTypBHL.

KemarenpHo Ipru TOATOTOBKE K MPAKTHUYCCKUM 3aHATUAM 110 AJUCHUIIIIMHE OJHOBPEMCHHO
UCIOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 33IaHHBIE BOIIPOCHI.

Ha mpakThyeckuxX 3aHATHSX OOyYaroIIHecs ydYaTcsi TPaMOTHO H3Jiarath MPOOJIeMBI, CBOOOIHO
BBICKA3bIBaTh CBOM MBICIH U CYXACHHUS, PACCMATPUBAIOT CUTYallUH, CIIOCOOCTBYIOIIME pPAa3BUTHUIO
npodeccuoHanbHoi KoMmmeTreHTHOCTH. CliefyeT MMETh B BHJy, YTO TMOJTOTOBKAa K MPAaKTUYECKOMY
3aHSATHUIO 3aBUCHT OT (DOpPMBI, MECTa MPOBEJEHUsI CEMHHApa, KOHKPETHBIX 3aJlaHUi M MOpYy4YEeHUU. ITO
MOXeET OBITh HAaITMCAaHUE JOKIaaa, dcce, pedepara (C mMoCIeaYIONIMM UX 00CYKIECHUEM), KOJUTOKBHYM.

Memoouueckue pekomeHoOayuu no OP2AHU3IAUUU CAMOCHOAMEIbHOU padomul
CamocTtosarenpHas pabota (mo B.M. Jlamio «caMOCTOATENbHBIM — YETOBEK, MMEIOIIHUNA CBOU
TBepAbIE YOSKJIEHU») OCYIIECTBIIETCS IPU BeeX popMax 00ydeHHsI: OUHON U 3a0UHOM.
CamoctosTenpHas paboTa OOy4arOmMXCcs - CIOCOO  aKTHUBHOTO,  IIEJICHANPABICHHOTO
MPUOOpPETEHUsT CTYICHTOM HOBBIX JIJISl HETO 3HAHWK M yMEHHI 0€3 HEMOCPEJACTBEHHOTO Y4acTHUsI B 3TOM

35



nporecca mnpenoaaBareneil. [loBbllIeHHE pPOJIM  CAMOCTOSATENBHOW pabOThl  OOYyYalOUIMXCA TMPHU
MPOBEJICHUH PA3IUYHBIX BUJOB YUEOHBIX 3aHATUN TPEIIOaraer:

—  ONTHMHM3ALMUIO METOJOB OOYy4YeHMs, BHEJPEHHE B YUEOHBIH MpPOIECC HOBBIX TEXHOJOTHH
oOyueHus, TOBBIAIIIUX MPOU3BOJUTEIBHOCTh TpyAa MpernojaBaTelis, aKTUBHOE HCIOJIb30BaHUE
MH(GOPMALMOHHBIX TEXHOJOTHH, MO3BOJSIONIMX 00yJaromeMycsi B yI00HOe JUIsl HETO BPEMsI OCBAaUBATh
y4eOHBII MaTepHan,

—  IIMPOKOE BHEIPEHHE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpUICHCTBOBAHWE METOJMKHU MPOBEICHUS MPAKTUK M HAYYHO-HCCIEI0BATEIbCKON pabOThI
o0yJaromuxcs, MOCKOJIbKY HWMEHHO OTH BHJIbl Y4eOHOH pabOThl B TEPBYIO OdYepelb TOTOBST
00y4aroIuXcsi K CAMOCTOATEILHOMY BBIITOJIHEHUIO MTPO(eCcCHOHANBHBIX 3aa4;

—  MOJIEPHM3ALMI0 CHCTEMbl KYpPCOBOI'O M JHUIUIOMHOTO MPOEKTUPOBAHHUSA, KOTOpas OJDKHA
MOBBIIIATH POJIb CTY/IEHTA B OJ00PE MaTepHaia, MOUCKe MyTeil pemeHus 3a1a4.

CamocTtosTrenbHas paboTa MPUBOAMUT CTYACHTA K MOJYYEHUIO HOBOTO 3HAHUS, YHOPSAOUYCHHUIO U
YIIIYOJICHUIO MMEIOIIMXCSA 3HAHWK, (DOPMUPOBAHHIO y HErO NMPO(eCCHOHAIBHBIX HABBIKOB M yMEHHIA.
CamoctosTenbHast paboTa BBIOIHSIET Psia QYHKIUI:

—  Pa3BUBAIOLLYIO;

—  uH(pOpMaIMOHHO-00yYarOIIYIO;

—  OpPUEHTHUPYIOILYIO U CTUMYJIHUPYIOILYIO;

—  BOCIIUTHIBAIOIILYIO;

—  HCCIENOBaTENbCKYIO.

B pamkax kypca BBITOJIHSAIOTCS CIAEAYIOIINE BUIbI CAMOCTOSATEIHHONU PabOTHI:

1. TIpopaborka yueOHOrO MaTepuaia (1o KOHCIEKTaM, y4eOHOW U HaAyYHOU JIUTEpaType);

2. BeolnonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 33JIaHUN;

3. Pabota ¢ Tecramu 1 BOpocamu Il CaMOIIPOBEPKH;

4. BbInogHEeHNE UTOTOBON KOHTPOJILHON paOOTHI.

CryneHTaM peKOMEHJyeTCs C CaMOro Haudaja OCBOEHHMS Kypca paboTaTh C JUTEpaTypod u
Ipe/ularaéMbIMi 33JJaHUAMU B (OpMe MOATOTOBKU K OUEPETHOMY ayJIUTOpPHOMY 3aHATHIO. [Ipu 3ToMm
aKTyaJIM3UpYyIOTCS HMMEIOIIMEcs 3HaHUA, a TaKkKe co3faercd 0a3za JUid YCBOGHHS HOBOTO MarepHana,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTYAEHT MOJYy4aeT B AyAUTOPHH.

Heo0xonrnMo 0oTMETUTh, UTO HEKOTOPBIE 3aJjaHusl Il CAMOCTOSITENIbHON paboThI IO KypCy UMEIOT
ornpeneneHHyto crnenuduky. IIpu ocBoeHMM Kypca CTyIEHT MOXXET MOJb30BaThcs OMOIMOTEKON BYy3a,
KOTOpasi B IOJIHOM Mepe oOecredyeHa COOTBETCTBYIOIIEH JUTEpaTypoil. 3HAUYUTEIbHYIO IOMOIIL B
MOJIFOTOBKE K OYEPEJHOMY 3aHATHIO MOXKET OKa3aThb MMEIOLIMcA B y4eOHO-METOAMYECKOM KOMILIEKCe
KpaTKUi KOHCIEKT JjeKuud. OH K€ MOXET MCHOJIb30BaThCS W Ui 3aKpeIUIEHUs MOJyYeHHOro B
ayautopuu Mmartepuana. CamocrosiTenbHas padoTa CTYAEHTOB IpelyCMOTpEHa YYeOHBIM IJIAaHOM H
BBITIOJIHSETCS. B 0053aTENbHOM MOpSAKE. 3adaHMs MPEAJIOKEHbl M0 KaXJ0M M3ydaeMod TeMe U MOTyT
TOTOBUTHCS HMHIMBUAYyabHO WM B rpynne. [lo HEOOXOTUMOCTH CTyIEHT MOXXeT oOpamarbes 3a
KOHCYyJbTallie K TmpenojaBaTento. BblmonHeHWe 3aJaHUil  KOHTPOJUpPYETCS M OLIEHUBAETCs
IIPENoJaBaTeNIEM.

Jl1s ycriemHoro caMoCTOSTENbHOIO W3YyUEHHUs MaTepuaia CerofHs MCIONb3YIOTCS pa3iHyHbIe
cpeactBa o0yueHHsl, cpeld KOTOPhIX 0c000€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIOTUU PAa3HOTO
YPOBHS U HANPaBJICHHOCTHU: 3JIEKTPOHHbIE YUE€OHUKH M KYpChI JIEKIIUi, 6a3bl TECTOBBIX 3aJaHUN U 3ajau.
DJNEeKTPOHHBIA yU4eOHUK MpEACTaBIseT COOON MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE MPEICTABUTD JUIS
M3YYEHUS] TEOPETHUECKHH MaTepuain, OpraHu30BaTh ampoOMpOBAaHUE, TPEHAX M CaAMOCTOSTEIbHYIO
TBOPYECKYIO0 paboTy, IOMoraroiiee CTyAeHTaM U TpenojaBaTeiio OIEHUTh YPOBEHb 3HAaHMHA B
OTpeIeIECHHOW TeMaTHKe, a TaKXke CoJep)Kallee HEeOOXOAUMYI CIPaBOYHYI0 HHGOpPMAIUIO.
DNEeKTPOHHBIA y4yeOHUK MOXKET MHTErpHUpoBaTh B ceOe BO3MOXKHOCTH pa3IMYHBIX I€4aroruuecKux
MIPOrPaMMHBIX CPEACTB: OOy4YaloIIMX MPOrpaMM, CIPAaBOYHUKOB, Y4€OHBIX 0a3 JaHHBIX, TPEHAXKEPOB,
KOHTPOJIMPYIOIIUX IPOTrpamM.

s ycmemrHOM — opraHW3alMM  CaMOCTOSITEIbHOM PabOThI BCE AaKTUBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa30BaTENbHBIE PECYpPChl B CETH MHTEpHET: CUCTEMBI TECTUPOBAHMS MO Pa3IMYHBIM
o0acTaM, BUPTyajabHbIE JEKIIUH, TAOOPATOPHH, IIPH 3TOM MOJIH30BATENIO TOCTATOYHO UMETh KOMIIBIOTED
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U MOJIKIII0UYeHUe K MIHTepHeTY /Ui TOro, 4TOOBI CBSI3aThCs C MPEMOAaBaTeNIeM, PEellaTh BHIYMCIUTEIbHbIC
3aJjauy U MoJlyyaTh 3HaHMs. Mcronp30BaHKME ceTell yCHIIMBAET POJIb CAMOCTOSITENILHON padOThl CTYAECHTa
Y TI03BOJISIET KapJUHAIBHBIM 00pa30M NU3MEHUTHh METOIUKY MPETO1aBaHMsl.

CryneHT MOXKET MOIydaTh BCE 33/laHUS U METOJMYECKHUE yKa3aHMs 4yepe3 CepBep, YTO JAET eMy
BO3MOKHOCTh TPHBECTH B COOTBETCTBHE JIMYHBIE BO3MOXXHOCTH C HEOOXOAWMBIMHU JIJIsl BBITIOJTHEHUS
pabot Tpyno3arpatamu. CTyIeHT UMeEET BO3MOXHOCTb BBINOJHATH PabOTy JOMa WIM B ayIAUTOPHH.
Bosbiioe BocnuTarenbHoe M 00pa3oBaTeIbHOE 3HAUCHHE B CAMOCTOSTEILHOM y4eOHOM TpyJie CTyIeHTa
UMeeT CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXKAeT U MOAJCPKHBAECT BHUMAaHUE U MHTEPEC, MOBBIIIACT
aKTUBHOCTh TMAaMSTH W MBIIUICHUS, TO3BOJIAET CTYACHTY CBOEBPEMEHHO OOHApYKUTh M YCTPAaHUThH
JONYUIEHHbIE OIIMOKU M HEIOCTaTKU, OOBEKTHBHO OIPENEIUTh YPOBEHb CBOMX 3HAHUH, MPAKTUUYECKUX
ymenuii. Camoe JOCTYIMHOE M TPOCTOE CPEICTBO CAMOKOHTPOJS C MPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH - 3TO psii TECTOB «on-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEATHLHOIO
BPEMEHM OIPEIEIUTh CBOW YPOBEHb BIAJEHUS INPEAMETHBIM MaTEpHUajOM, BBIIBUTH CBOM OIIMOKU U
MOJIyYUTh PEKOMEH/IAIIUH 110 CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypou

Bcro nutepaTypy MOXKHO pa3fenuTh HA YICOHHKH U y4eOHbBIE OCOOUs, OPUTHHATIBHBIC HAyYHbIC
MOHOTpadUuecKue HCTOYHUKH, HayyHble NyOJMKAalMU B MNepuoaudeckoil mewyatu. M3 HUX MOXKHO
BBIIEJIUTh JINTEPATYpPy OCHOBHYIO (PEKOMEHIYEMYIO), JONOJHUTENbHYI0 U JUTepaTypy s
yIIIyOJI€HHOTO U3Y4YEHUs AUCLUILIUHBI.

W3ydyeHne NUCLUIUIMHBI CIeAyeT HauyMHaTh C Y4eOHHUKA, MOCKOJIbKY Y4YEOHHMK — 3TO KHUIA, B
KOTOPOM M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUM 110 OIIPENEICHHOMY NIPEAMETY B COOTBETCTBUU C LIEJISIMU U
3aJlayaMy 00Y4€HHUs, yCTaHOBJIEHHBIMU POTPaMMOH.

ITpu pabote ¢ nuTepaTypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS PA3IMyYHbIe BUJAbI YTCHUS, U
Ka)KJIbII U3 HUX MCIIOJIb3YETCs Ha ONPEIEICHHBIX 3TallaX OCBOCHMs MaTepHala.

IIpeosapumenvHoe UTeHNE HANPABJICHO HA BBISBICHHUE B TEKCT€ HE3HAKOMBIX TEPMHMHOB U TMOUCK
UX 3HAYEHHUS B CIIPAaBOYHOM JuTeparype. B yacTHOCTH, pu UTEHUH yKa3aHHOMU JIUTEPATypbl HEOOXOIUMO
MOJIpOOHENIIINM 00pa30M aHAIN3UPOBATH MOHATHS.

Ck603H0O€e umeHue TIpeNIoNaraeT NPoYTEeHUEe MaTepuana oT Hadaja 10 KoHia. CKBO3HOE YTEHHE
JUTEpaTyphl U3 MPHBEIEHHOIO CIHUCKA JaeT BO3MOXKHOCTb CTYIEHTY c(opMUpOBaTH CBOJI OCHOBHBIX
MOHATUH U3 U3ydaeMoi o01acT U CBOOOIHO BIIAJIETh UMH.

Bvibopounoe — Ha000poOT, UMEET LIENbI0O MOUCK M 0TOOp MaTepuana. B pamkax gaHHOro Kypca
BBIOOPOYHOE UTEHHE, KaK Croco0 OCBOGHHS COAEpKAaHMUS Kypca, JODKHO HCIIONIb30BaThead IpU
MIOATOTOBKE K MPAKTUYECKUM 3aHATHUAM 10 COOTBETCTBYIOILUM pa3JeiiaM.

Ananumuvyeckoe uymeHue — OITO KPUTHUYECKUH pa3bop TEKCTa C TOCIEAYIOIIMM  €ro
KOHCIeKTHpoBaHHueM. OCBOEGHUE yKa3aHHBIX MOHATUN Oyner HambOonee 3((EeKTUBHBIM B TOM cCllyyae,
€CJIM TIPU YTEHHUH TEKCTOB CTYJEHT OyleT 3ajaBaTh K 3TUM TEKCTaM BONPOCHL. YacTh U3 3THX BONPOCOB
cpopmymupoBana B POC B mepeuHe BOIPOCOB i coOecenoBaHus. llepeyeHb STHX BONPOCOB
OTpaHUYEH, IOATOMY BA)KHO HE TOJIBKO COJEpPKaHUE BOIIPOCOB, HO CaM IIPUHIUIT OCBOCHUS JINTEPATYPHI C
IIOMOILIBIO BOIIPOCOB K TEKCTaM.

Llenbto usyuaroweco 4YTeHUs] SBISETCS TIIyOOKOE W BCECTOPOHHEE NOHMMAaHHE Y4eOHOM
uHpopmanuu. EcTh HECKOJIBKO MPUEMOB HU3y4arOIEro YTCHHS:

1. UreHue mo aiaroputMmy mnpeznojaraeT pazOueHue MHPoOpMaIMM Ha OJIOKU: Ha3BaHME; aBTOD;
UCTOYHMK; OCHOBHas W€ TEKCTa; (PaKTHUECKU MaTepual; aHaliu3 TEKCTa MyTEeM COMOCTABICHHUS
MMEIOIIMXCS TOYEK 3pEHNUs 10 PACCMATPHUBAEMBIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIUN aITOPUTM:

—  MEIUIEHHO MPOYMUTATh TEKCT, CTAPAsICh IMOHATH CMBICI M3JI05KEHHOTI0;
—  BBIJCJINTH KJIIFOUYEBHIE CIIOBA B TEKCTE;
—  IIOCTapaThCs MOHATh OCHOBHBIE HJIEH, TOATEKCT U OOIIMI 3aMBbICeN aBTOpa.

3. IlpuemM Te3upoBaHMUs 3aKJOYaeTcss B (OPMYIMPOBAHUU TE3MCOB B BHJE IOJIOKEHUH,
YTBEPKJICHUH, BBIBOJIOB.

K 3ToMy MOXHO 100aBUTH M HHBIEC TIPUEMBI: TIPUEM peepupOoBaHHs, TPUEM KOMMEHTHPOBAHUSI.
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BaxxHoii cocrapistomnieit 11000r0 COMUAHOTO HAYYHOTO M3JAHUS SIBISICTCS CIIMCOK JIMTEPATYPHI,
Ha KOTOPYIO CChUIaeTcss aBTOp. IIpy BO3HMKHOBEHWM HWHTEpeca K KaKOW-TO OOCYXKITaeMOl B TEKCTE
npobiemMe BCeraa ecTh BO3MOXKHOCTb OOpaTHTHCSA K CHHCKY OTHOCSIIEHCS K Hel nurepaTypsl. B aTom
ciiydae Bcs mpoOiema Kak Obl pa3OMBaeTcss Ha COCTABISAIOIIME YAacTH, KaKJash U3 KOTOPBIX MOXET
M3Yy4yaThCs OTACNBHO OT Jpyrux. [Ipu 3ToM BaxHO HE TepATh U3 BUA OOLIUN KOHTEKCT U HE MOTPYXKaThCs
Ype3MEepHO B JIETalld, IOTOMY YTO TaKUM 00pa30oM MOXKHO HE YBUIETH INIaBHOTO.

[ToaroroBka K 3a4eTy JAOJDKHA MPOBOAUTHCS HA OCHOBE JIEKIMOHHOIO MaTepuaia, marepuana
MIPAKTUYECKHUX 3aHITUN ¢ 00s13aTEIbHBIM 00pallleHueM K OCHOBHBIM yUeOHHKaM IO KypCy. ITO MMO3BOIUT
UCKITIOYUTH OIMUOKY B MOHMMAHUH MaTepHalia, 00JETYiT ero OCMBICICHUE, TPOKOMMEHTHPYET MaTepHall
MHOI'OYMCJIEHHBIMU PUMEPaMU.

Memoouueckue pekomenoayuu 011 n0020MOBKU K 3auenty

3ayer sBisercss (POPMON HMTOTOBOrO KOHTPOJISA 3HAHMKW M yMEHHUH, 0Oy4aromuxcs MO JaHHOU
JUCUUIUIMHE, TOJYYEHHBIX Ha JIGKUUAX, MPAKTUYECKUX 3aHATUSIX U B IPOLECCE CaMOCTOATEIbHOU
pabotbl. OCHOBOH U ONpeAeTeHUs OIEHKH CIIY)KUT YPOBEHb YCBOCHHS OOYUYAIOIMIMMUCS MaTepHaia,
MIPEelyCMOTPEHHOT0 JaHHOM paboueil nporpammoii. K 3auety momyckaroTcsi CTyAeHThI, HaOpaBuiue 36 u
Oosiee OaIOB 1O MTOTAM TEKYIEro M MPOMEXYTOYHOTO KOHTposs. Ha 3auere cTyneHT MokeT HaOpaTh
He Oonee 25 GaoB.

B nepuon nmoaroroBku K 3ayeTy oOydaroliuecss BHOBb OOpaIlalOTCs K y4E€OHO-METOJUUYECKOMY
Marepuanty U 3aKperuisitoT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOyyaromerocst K 3a4eTy BKIIIOYAET TPH dTara:

—  camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HENOCPEACTBEHHAas MOATrOTOBKA B JIHU, IPEALIECTBYIONINE FK3aMEHY 110 TEMaM Kypca;

— TOJrOTOBKAa K OTBETY Ha 9K3aMEHAI[MOHHBIE BOIIPOCHI.

[Tpu nmoxaroroBke K 3adeTy 0OydarolMMCs IL€JIECOO0PAa3HO HMCMOJIb30BaTh MaTepHUalibl JIEKIIHM,
y4eOHO-METOJMUECKUE KOMIUIEKChl, HOPMAaTHBHbIE JOKYMEHTBHI, OCHOBHYIO M JONOJHHUTEIbHYIO
JTUTEPaTypy.

Ha 3ader BeIHOCHTCS MaTepual B o0beMe, MPEeTyCMOTPEHHOM pabodel mporpamMmoi yueOHOM
JTUCIUTIIMHBL 32 CEMECTpP. DK3aMeH MPOBOJUTCS B MUCbMEHHOW/YCTHON (dopme. 3adeT MPOBOIUTHCSA B
¢dopme yCTHOTO ompoca Mo BorpocaM 0e3 NOArOTOBKH.

[Ipu mpoBeneHuu 3a4eT B MUCbMEHHOW (YCTHOW) (opMme, BenyIIMi IMpernojaBaTesib COCTaBISET
9K3aMEHaIlMOHHbIE OWJIETHI, KOTOpPhIE BKIIOYAIOT B ceOsi: TECTOBBIC 3a/1aHUS; TEOPETHUECKUE 3a/laHMs;
3a/1au Uiau cutyaruu. GopMyIupoBKa TEOPETUUYECKUX 3a/1aHUs COBNAAAET ¢ (GOPMYIUPOBKON MEpeyHs
HK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEJCHHBIX /10 CBEIEHUS OOYYaIOUIMXCS HAaKaHYHE SK3aMEHAIlMOHHOMN
ceccun. CoJiepkaHue BOMPOCOB OJHOTO OMJIeTa OTHOCUTCS K Pa3IM4HBIM pa3jiesiaM IpOrpaMMBbl C TEM,
4TOOBI 00JIee MOJTHO OXBATUTh MaTepHall y4eOHO! AUCIUIITUHBI.

B aynuTtopum, rne npoBOAUTCS YCTHBIM 3ayeT, JOJKHO OJHOBPEMEHHO HAXOIUThCS He Ooiee
IIECTH CTYJIEHTOB Ha OJIHOTO IperoiaBaTelis, IPUHUMAIoLIero 3aueT. Ha moAroToBky orBera Ha OMIIET Ha
sK3aMeHe OTBOAMTCS 40 MUHYT.

[Tpu npoBeeHNH MUCBMEHHOTO YK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar ycTHOTO (MMCHbMEHHOTO0) 3a4€Ta BhIpa)kaeTcs OIlEHKaMU:

YPOBEHb 3HAHUI ONPEAEIAETCS OLUEHKAMHU «3AUYMEHO), «He 3a4MeHO ).

1. CtyaeHT moKa3bIBaeT MOJHbIE M TJIyOOKHE 3HAHHs MPOTrPaMMHOIO MaTepuana, JOTMYHO U
apryMEHTHPOBAHO OTBEUYAET Ha MOCTABJICHHBIN BONPOC, a TAK)KE JOTIOIHUTEIbHBIE BOIIPOCHI, TOKA3bIBAET
BBICOKH YPOBEHb TEOPETUYECKNX 3HAHUM.

2. CTyneHT MOKa3bIBaeT INTyOOKHE 3HAHUS MPOrpaMMHOI0 MaTepuala, IPaMOTHO €ro H3Jaraer,
JIOCTaTOYHO TOJHO OTBEYAaeT Ha I[IOCTABJIEHHBIM BOMNPOC U JIOMOJHUTEIBHBIE BOIPOCHI, YMEJO
(bopmynupyeT BbIBO/IBL. B TOXe Bpemsi IpH OTBETE AOMYCKAET HECYIIECTBEHHBIE MOTPELTHOCTH.

3. CTyaeHT MOKa3bIBaeT JOCTATOYHBIE, HO HE TIyOOKHE 3HaHUS MPOrPaMMHOTO MaTepuania; Mpu
OTBETE HE JOMYyCKAaeT TpyObIX OMMOOK WJIM TNPOTUBOPEUUH, OJHAKO B (POpMyTUpOBaHMM OTBETa
OTCYTCTBYET JOJDKHAsi CBSA3b MEXKAY AaHaJIUu30M, aprymMeHTauued u BbIBOAAMH. /[[ns mnosydeHus
MPAaBUIILHOTO OTBETA TPEOYETCS YTOUHSIOLINE BOIPOCHI.
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4. Ouenka «3aumeno» (61-70 0anoB) - ypoBEeHb 3HAHHUI CTYIEHTa COOTBETCTBYET TPEOOBAHUSM,
YCTAHOBJICHHBIM B II. 1. 1-3.

5. Ouenka «ue 3aumenoy (36-60 0Oa/IOB) - CTYACHT IOKa3bIBACT HEJOCTATOYHBIC 3HAHMS
MIPOrpaMMHOTO MaTepuaiga, He CHOCOOEH apryMEHTHPOBAHHO U IIOCJIENOBATEIBbHO €ro Hu3Jararhb,
JOMyCKaeTcsl rpyOble OMMOKM B OTBETaX, HEMPAaBHIBHO OTBEYAET Ha IIOCTABICHHBIM BONPOC HIIU
3aTPYIHSETCS C OTBETOM.

8. MarepuaibHO-TEXHUYECKOE O0ecnedeHne TN CHUIIUHbI
8.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHUYECKOMY 00ecIeYeHnI0

Jns peanuzanuu pabodeld MporpaMMmbl TUCHHUILIMHBI UMEIOTCS CICIUATbHBIE MMOMELICHUS IS
IIPOBEICHUS 3aHATUH JICKHMOHHOTO M CEMHHAPCKOI0 THIA, TPYNNOBBIX M HHIMBUAYAJIbHBIX
KOHCYJIbTAllMi, TEKYyIIEero KOHTPOJII U IPOMEXYTOUYHOM arTecTalMM, a TakKe IOMEUIEHMs JUId
CaMOCTOSITEJIbHOM paboThl M IOMELICHUs s XpaHeHHs W NpO(UIAKTHUYECKOIO OOCITyKUBAHUS
obopynoBanus. CrenuanbHble TIOMEHICHUS YKOMIUIEKTOBAHBI CIEIHAIM3UPOBAHHON MeEOEnblo |
TEXHUYECKMMHU CcpelcTBa OOy4YeHMs, CHOyXallUMH s [peacTaBileHus HH(opMarmuu O0JbIIon
ayJIUTOPHUH.

[Tpu npoBeneHNM 3aHATUI JEKIIMOHHOI0/ CEMUHAPCKOI'0 TUIIA 3aHATUH MCIIOJIB3YIOTCS:

JUYEH3UOHHOE NPOSPAMMHOE oDecneyenue:

- IporpaMMHOe obOecrieueHre cpelcTB aHTUBUpYCcHOM 3amuThl Kaspersky Endpoint Security ms
omsneca - Crampmaptueiidi Russian Edition. 1000-1500 Node 1 year Educational Renewal License
(KL4863RAVFQ);

- mporpamMMHoe obOecrieuenue s pabotsl ¢ PDF-mokymentamu. ABBYY FineReader 15
Business;

- IIporpaMMHoOe obecrieueHue st padboTel ¢ nokymeHtamu (opmara PDF Acrobat Pro DC for
teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12;

- oducHoe mporpaMmHoe obecrieueHrne MoitOduc CTaHaapTHBIN.

€80000HO pacnpoCmMpansemvle NPOSPAMMbL.

— Web Browser — Firefox;

- AcademicMarthCADLicense - MaTemMaTniyeckoe MporpaMMHoe oOecrieueHre, KOTOpoe MO3BOJISET
BBITIOJIHATH, AHAJTM3UPOBATH BaXKHEHIIINE NHKEHEPHBIE PacUeThl 1 OOMEHUBATHCS MU,

- 7zip - nporpaMM AJIsl CKaTHsI U PacakoBKH (aitiioB;

- AdobeReader— nmporpamma mist urenust PDF ¢aitnos;

- DjvuReader — npuiiosxeHus U1 pacrio3HaBaHUs, KOHBEHTUPOBaHUA U paboThl ¢ Djvu daitnamu.

IIpu  ocymectBieHMH 00pa30BaTENLHOTO  Ipolecca CTYAGHTAaMM W IpenojaBaTeieM
HCIOJIB3YIOTCS  cienyroue MHPOpMauoHHO crpaBouHble cuctembl: OBC  «Anlludpboyke», OBC
«Koncynprant cryaenra», CIIC «Koncynbrant mmtocy, CIIC «"apanTy.

8.2 Oco0eHHOCTH peau3auMu JUCHUIIMHBI /151 HHBAJIU/IO0B U JIUI]
€ OTPAaHMYeHHBIMU BO3MOKHOCTSIMH 3/10POBbS

JUi CTyIEHTOB € OTpaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/J0POBBS CO3/1aHbl CIIELUAJIbHBIE YCIOBUS IS
nojiyueHusi oOpasoBaHus. B memsiX JOCTYNMHOCTM TMOJNY4€HHsS BBICIIErO OOpa3oBaHHsS 110
o0pa3zoBaTeNbHBIM MIPOTpaMMaM HMHBAJIUAAMU U JIMLAMH C OPAaHMYEHHBIMH BO3MOKHOCTSIMH 370POBBS
YHUBEPCUTETOM 00eCIIeUrBaETCs:

1. AnprepHaTiBHas Bepcus opuInanbHOrO caiita B cetu «MHTepHEeT» U1t C1a00BUISAIINX;

2. JIng MHBAIKUJIOB C HapyLIEHUsIMHU 3peHHs (Cl1aboBUAAIIME, CIEbIE) - IPUCYTCTBUE aCCUCTEHTA,
OKa3bIBalOIIero oOydaromieMycst HEOOXOAMMYIO TIOMOIb, JTyOJIMpOBaHUE BCIyX CIPAaBOYHOU
nH(pOpMaLIUK O paclUCaHUM y4eOHBIX 3aHATHI; HaJIMYHe CPEACTB JUISl YCUJIEHUS] OCTATOYHOTO 3PEHMUS,
OpailfieBCKOM KOMITBIOTEPHOM TEXHHKH, BHICOYBEIMYMTENEH, MPOrpaMM HEBH3YaJIIbHOTO JOCTYyNa K
uHpOpMalUY, NPOrpaMM-CHUHTE3aTOPOB pPEYM M JPYrUX TEXHUYECKUX CPEICTB INpUeMa-Nepesadn
yueOHOI HH(pOpMaIMK B AOCTYIHBIX (hopMax Ui CTYAEHTOB C HAPYLUICHUSAMHU 3PEHNUS;
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3.Jlna MHBaNIMAOB U JIMII C OIPAaHUYEHHBIMM BO3MOXHOCTSMHU 3JI0pOBbS IO  CIyXY
(cmaOocablliaiye, riyxue) —3BYKOYCHJIMBAIOIIAs anmnapaTypa, MyJbTUMEIUIHbBIE CPEICTBA U JIpyrue
TEXHUYECKHE CPEeCTBa IpueMa-nepesadn yueOHoi nHPpOpMaLnuu B TOCTYNHBIX (popMax;

4. JIns MHBAJIMJIOB U JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI, UMEIOIUX HapyLICHUS
OTMOPHO-ABUTAaTENIFHOTO arapaTa, CO3[aHbl MaTepHabHO-TEXHHUYECKUE YCIOBUS 00eCHeunBaronye
BO3MOKHOCTh O€CIPENITCTBEHHOTO JOCTYya 00y4JaronMXcsl B yueOHbIe TOMELIEHUs, 0ObEKTYy MUTaHUs,
TyaJleTHbIe W JIpyTHe TOMEIIEHHUs YHMBEPCHTETa, a TaK)Ke NpeObIBaHUS B YKa3aHHBIX IMMOMEUICHUSAX
(HanmM4Me paclIMpeHHbIX JBEPHBIX POEMOB, OPYUYHEN U IPYIUX NPUCIIOCOOIEHUN).

OOyuaronyecs M3 4uCla JIML C OTPAHUYEHHBIMH BO3MOYKHOCTSIMHM 310POBbSI 00€CIEUEHbI
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (opMax, aJanTHUPOBAaHHBIX K OTrPAaHMYCHHSAM HX
3JI0POBBSL.

OO0yyaromumcsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsI IIPEIOCTABIIAIOTCS ClIELUAIbHbBIE
yu4eOHMKM U y4yeOHble MOcoOus, MHas ydeOHas JMTeparypa, CHEelHaIbHble TEXHUYECKHE CpelCTBa
00y4eHHsS KOJUICKTHBHOTO M WHAWBUIYAIILHOTO IOJB30BaHMSA, NPEAOCTABICHHE YCIYI ACCHCTEHTa
(OMOIIHMKA), OKA3bIBAIOIIEr0 OOydYaroUIMMCs HEOOXOAUMYI0 TEXHHYECKYIO ITOMOIlb, a TaKXKe YCIyrH
CYPIIOTIEPEBOAYMKOB M TU(IIOCYPIOTIEPEBOTINKOB.

a) s Ci1aboBUIAIINX :

- Ha 9K3aMEHE MPHUCYTCTBYET aCCUCTEHT, OKAa3bIBAIOIINN CTYJCHTY HEOOXOIUMYIO TEXHHUYECKYIO
IIOMOILlb C YYETOM HHAMBUAYaAJIbHBIX OCOOEHHOCTEll (OH TIOMOraer 3aHATh paboyee MeCTo,
[IEPEJIBUraThCsl, IPOYUTATh U OPOPMUTH 33JaHHUE, B TOM YHCJIE 3aIIUChIBAs 1101 TUKTOBKY);

- 3aJlaHus JUIS BBIIOJHEHUS, a TaKKe MHCTPYKLMs O IMOPSAJKE HMPOBEAEHUS 3adeTe/IK3aMeHa
ohopMIISIOTCS yBETUYEHHBIM IPUPTOM;

- 3aJIaHMs U1 BBITNOJIHEHUS HAa SK3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM;

- MIMCHMEHHBIE 33JJaHHsI BBITIOJIHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHCTEHTY;

- obecnieunBaeTCs MHAUBUYalbHOE paBHOMEpPHOE ocBelleHrne He MeHee 300 Jrokc;

- CTYZICHTY JUJIsl BBIIIOJIHEHHUS 3aJlaHUsl TIpU HEOOXOJUMOCTH IPEIOCTABISETCS YBEINUHUBAIOIIEe
YCTPOMCTBO;

B) JIJIS TIIYXUX U CIa0O0CIBIIIAIINX:

- Ha 3a4eTe/’K3aMEeHE IPHUCYTCTBYET AacCCHUCTEHT, OKAa3bIBAIOIIMKA CTYAEHTY HEOO0XOIUMYIO
TEXHUYECKYIO MIOMOIIb C YYETOM MHJIUBUIYaJIbHBIX 0COOEHHOCTEN (OH IIOMOTAET 3aHATh pabouee MecTo,
NepeaBUraThCsl, IPOUNUTaTh U OHOPMUTH 3aJJaHKE, B TOM YHKCIIE 3aIMChIBas 11O/ JUKTOBKY);

- 3a4€T/7K3aMeH NMPOBOJIUTCS B MUCbMEHHOMN (opMe;

- obecrneunBaeTcsl HaJIM4YUe 3BYKOYCHWJIMBAIOLIEH ammaparypbl KOJIJIEKTUBHOIO MOJIb30BaHUS,
Ipy  HEOOXOJUMOCTHM  MOCTYMAIOIIUM  IPEAOCTaBiIsieTCs  3BYKOYCHUJIMBAIOLIas  ammaparypa
WH/IMBUYyaJIbHOTO MOJIb30BaHMS;

- 110 J)KEJIaHUIO CTYAEHTA SK3aMEH MOXKET ITPOBOJAUTHCS B MUCbMEHHOM popMme;

J) A7 JMI C HapyLEHWsSMHM OINOPHO-ABUraTeIbHOIO ammapaTta (TSKeJNbIMH HapyHIIeHUSIMU
JBUTATEIbHBIX PYHKIMHI BEPXHUX KOHEUHOCTEW MIIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- ACBMEHHBIE 3aJaHUS BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO  CIELMAIU3UPOBAHHBIM
MIPOrpaMMHBIM 00ecTIeYeHUEM HIIM HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJIEHTa YK3aMeH MPOBOAMUTCS B YCTHOH opme.
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JIMCT

U3MEHeHUil (10moIHeHHii) B padoyeil mporpaMMe AU CHMILIMHBI

«Teopus cnyuannvlx npoyeccosy no nporpamme crienuanurera 01.05.01 dynoamenmanvhbie

mamemamurka u mexaHuka, HpO(bI/IJIB ((@VHaaMeHmClﬂbHaﬂ mamemamuxay

Ha y4eOHBIHN TO/

n/n

JunemeHT (myHKT) PII{

IlepeyeHb BLIHOCUMBbIX U3MEHEHU (IOMOJTHEHNH)

Mpumeyanue

OOcyxeHa U peKOMEHI0BaHa Ha 3aceTaHuu Kadenpsl areedOpsl u Ouddepenuuanivhbly YypasHeHul

poTOKOJ Ne 0T «

3aBenyrouuii kadeapoit

» 20 1.

/ M.C. Huposa /

TIOJITHUCH, pacmn(prBKa oaMnmrucCH, Jara
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Mpuaoxenne 1

Pacnpenenenne 6a110B TeKyIIero u pyoe;KkHOro KOHTPOJIS

Cymma bannos

Nen/n Buo konmponz Obwan cymma | 1-a mouka 2-1 mouka 3-2 mouka
1 | Iocewenue 3auamuii 00 10 bannos 00 3 0. 00 3 0. 004 0.
2 | Texywyuii kKonmpons: 00 24 6annos 00 8 o. 00 86. 00 8 b.
Omeem na 4 éonpoca om 00012 6. om00046. | om00do4b6. om 0 0o 4 6.
[TosHEIH IPaBIIIBHBIN OTBET 1o 12 6amios 4 0. 4 0. 40.
HenonHbI paBUIBHEIN OTBET or 3 nol2 0. or 1 no406. or 1 no40. or 1 m0o46.
OTBeT, copepkamuii HETOYHOCTH, OITHOKH 06. 06. 06. 06.
Boinonnenue camocmosamenbuvlx 3a0aHUl
(pewienue 3a0au)
om 00012 6. om00046. | om00o46 om 000406
3 | Pybescnulii KoHmpoaio 00 36 bannoe 00 12 b. 00 12 é. 00 12 o.
TECTUPOBAHUE ot 0- 1o 15 0. ot 0- 10 5 0. ot 0- 10 5 0. ot 0- 10 5 6.
KOHTpOJIbHasi paboTa ot 0 10 21 6. ot 0 10 7 6. ot 0 10 7 6. ot 0 10 7 6.
Hmozo cymma mexkywiezo u pyoesxncnozo
0o 70 6annoe 00 236. 00 23 6. 00 24 6.

KOHmMpons
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IIpunoxenne 2

IlIkana ouenueanusa naaAHUPYEMbIX PE3yabmManmos 00yuenus
Texywuii u pyoexcuvlit KOHmMpPOJib

IlIkana oueHUBaAHUS

Cemectp
0-35 6annoe 36-50 6annoe 51-60 6annos 56-70 6annos
5 YactuuHoe mocemenue | ITomHoe WU gactuuHoe | Ilomnoe mnm uvactuunoe | ITomHoe MHOCEIEHHUE
ay[IUTOPHBIX  3aHSTHHA. | MOCEIEHUE ayIUTOPHBIX | MOCEIIEHNE ayJAUTOPHBIX | ayAUTOPHBIX 3aHATUH.
HeynosnerBopurensHoe | 3aHATHIL. YacTuuHOE | 3aHSTHH. Ilonnoe BBITIOJIHEHUE
BBINOJHEHUE BBIINOJIHEHUE npaktuueckux | [lonHoe BBITIOJTHEHUE | MPAKTUYECKUX 3aHITHIA.
1ab0paTOPHBIX u | pabor. BrInonHEeHHE | MPaKTHYSCKUX PadoT. Brimonnenne
MIPAKTUUECKHUX paboT. | KOHTPOJIBHBIX PabOT, TECTOBBIX | BhImosHeHHE KOHTPOJIbHBIX pabor,
IInoxas moaroroBka K | 3amaHHM Ha OLICHKY | KOHTPOJIbHBIX paboT, | TECTOBBIX 3alaHWl Ha
0ayIbHO-PEUTHHTOBBIM «YIOBJIETBOPUTEIBHO. TECTOBBIX 3aJaHUi Ha | OIECHKH OTIMIHO.
MEPOTIPUATHSIM. OLICHKH «XOPOLIO».
CryzaeHr HE
JIOITYCKaeTCst K
MIPOMEXYTOUHOM
aTTeCTaluK
IIpomesrccymounaa ammecmavun (3a4ém)
IIIxana omeHUBAHUSA
Cemecrp He3aureno 3a4TeHo
(36-60) (61-70)

Crynent umeer 36-60 0aIoB MO0 UTOTaM TEKYIIETO U
PYOESXKHOTO KOHTpOIIS, Ha 3a4éTe HE OTBETWJI HH Ha
OJIMH BOTIPOC.

CryneHt umeeT 36-45 6ayuIOB IO UTOTaM TEKYIIETO U
PYOEX]HOTO KOHTPOJIS, Ha 3a4eTe MPECTaBHII TOTHBIH
OTBET Ha OJMH BOIIPOC M YaCTHYHO (IIOJHOCTBHIO)

OTBETUJI Ha BTOPOH.

Crynent umeet 46-60 6ayuIOB IO UTOTAM TEKYIIETO U
pyOEXHOTO KOHTPOJIS, Ha 3a4eTe Jajl HOJHBIA OTBET
Ha OJWH BONPOC WM YacTHUYHO OTBETHJ Ha o0a
BOIIpOCA.

Crynenty, umewmemy 61-70 6amioB mo wuroram
TEKyIIETO0 W PpPyOekKHOTO KOHTPOJIS, BBICTABISAECTCA
OTMETKA «3a4TeHO» 0e3 c/lauu 3a4éTa.

«3aumeno» BBICTABISETCA 0OydJaroUIeMycCsi, MPOJEMOHCTPUPOBABILIEMY IIOJHOE, BCECTOPOHHEE,
OCO3HaHHOE NPaBUJIBHOE 3HAHKME IPOrPAaMMHOTO MaTeprala U U3JI0KUBIIEMY OTBET JIOTUYHO, TPAMOTHO,
y0eIuTeNbHO, TOTOBOTO K JJalIbHEHIIEMY PO eCCHOHATIbHOMY COBEPILIEHCTBOBAHUIO.

[Ipu oTBeTe oOydaromMiics MOKET JONYCTUTh HEKOTOpble€ HETOYHOCTH, HErpyoOble OIIMOKH,
3aTPYAHATHCSA B CAMOCTOSITEIILHOM M3JI0’KEHUH MaTepuaia, HO IIPaBUIIbHO OTBEYATh Ha 3a7aBa€MbIE MY
BOIIPOCHI, B PE3YNbTaTe HABOJSIIMX BOIPOCOB C IMOMOUIBIO MPENOAABATENS] UCHPABISATH JOINYIIECHHBIE
OLIMOKHU U HETOYHOCTH.

«He 3aumeno» MoXxerT OBITh BBICTABIECHO O0y4YaroLEMYyCs, OOHApYKUBIIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHHWE Yy4YeOHO-NPOrpaMMHOIO MaTepHuaja, JIONyCKarolleMy TrpyOble  OHIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JIOKUTh OTBET Ha BOIIPOC, OTBEYAIOIIEMY HENPABUIBHO WM HE
Jal0IIeMy OTBET Ha 3aJaHHbIe BONMPOCHL. J[eMOHCTpUpYeMBblii YPOBEHb 3HAHUN HE MOKET OBITh MPU3HAH
JOCTaTOYHBIM JUIsI TPO(EeCCHOHATBHOMN eSITEeIbHOCTH.
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