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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIMI y 00y4aronuxcs B 1eJI0M WU Ha

OIIpEICIIEHHOM 3Tarne ux (GopMUpPOBAHHUS.

OC pa3pabaThIBarOTCs B COOTBETCTBHH ¢ paboueit mporpammoit (PI1) nucuumiiHb.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CHMIIIMHbBI

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMIeTeHUMU
00y4eHH s, XapaKTCPH3YIOLIHE STAIlbI VYnosnersopure | Heymosnersopuren
(bopMupoBaHKA KOMIIETEHIHIT) Ormerao Xopomo TIBHO BHO
OIIK-1. Cnocoben NOIIK-1.1. IIpumenser OP-1.1.1 — cnoco6eH peutats TunoBsle | ChopmupoBanusl | ChopmupoBanH | OOmme, HO He OTtcyTcTBHE 3HAHUN
MIPUMEHSTH (yHnaMeHTaIbHbIC 3HAHUS, 3aJ1a4M, IPUMEHSIS] TIOHSTUS e bI€, HO CTPYKTYpHpPOBa
(dbyHIaMEeHTaIbHbIE MOJTy4eHHBIE B 00MacTn CITy9JalHBIX IIPOLIECCOB CHCTEMaTHYECKUE | COnepIKaIine HHbIE 3HAHHS
3HAHMS, MTOJyYCHHBIC B MaTeMaTHYECKUX U (W) OP-1.1.2 — umeeT npecTaBlICHHE O 3HAHUSA OTZAENbHBIC
o0acTn MaTeMaTHIECKUX | €CTECTBEHHBIX HayK; MIOJTYMapKOBCKHUX TIPOIeccax U Ipo0eIsI
u (WIIH) €CTECTBEHHBIX METO/aX UX MapKOBH3ALNH 3HAHMA

HAayK, U UCIIOJIb30BATh HX
B IpO(heCCHOHAITLHOM
JIeATEeTbHOCTH

HOIIK-1.2. Ucnons3yeT
(dyHnaMeHTaIbHbIEe 3HAHUS,
MOJIy4eHHBIE B 00J1aCTH
MaTeMaTHYECKUX ¥ (UJIH)
€CTECTBEHHBIX HayK B
npodeccnoHamTbHOMI
JIESITeTbHOCTH

HNOIIK-1.3. O6nagaer

HCO 6X0,I[I/IMLIMI/I 3HaHUAMU IJIA

HCCIIEA0OBAHUA

MHQOPMALIMOHHBIX CUCTEM U UX

KOMIIOHCHT

OP-1.1.3 ymeer uccienoBatb
MapKOBCKHUE MPOIECCHI C TUCKPETHBIM
Y HETIPEPBIBHO BPEMEHEM

OP-1.2.1 — cnocoGeH UCIoJIL30BaTh
OCHOBHBIC MTOHATHUS, (DAKTHI, IPUHIIHITBI
CITyJafHBIX TIPOIIECCOB JUIS PEIICHHUS
MIPUKIIAHBIX 327129

OP-1.2.2 — cioco0OeH MpUMEHSTh Ha
IIPaKTHKE MaTeMaTHUECKHe MOJIEIH,
HCIIOJIb3YS anmnapar clydalHbIX

MPOLIECCOB, @ TAK)KE KOMIIBIOTEPHbIE




TEXHOJIOTHH ISl peIIeHus 3a/1ad B
PO eCCHOHANBHOMN NESITENFHOCTH

OP-1.2.3 — cnoco0OeH mpUMeHSTh
COBPEMEHHBI MaTEMaTHUECKUN
anmapart (CIyJaifHBIX POIIECCOB) IS
TIOCTPOCHHMS aJICKBaTHBIX MOJEIIeH
peajbHBIX CHCTEM

OP-1.3.1 cnocoGeH mpUMEHSTH Ha
MIPAKTUKE MaTeMaTHYECKHE MOJICIH U
KOMITBIOTEPHBIE TEXHOJIOTHH JUIS
pEILICHUs Pa3IMYHbIX 3a/a4d B 001acTH
PO eCCHOHANBHOMN NESITENFHOCTH,
UCTIONB3YS anmapar TEOpUH
BEPOSITHOCTEMN




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

N STansl d)OpMPIpOBaHI/IH KOMHeTEHHHﬁ KO}I U HAUMCHOBaHUE BH}I OLCHOYHOI'0 CpeACTBa
13 o
(pa3mesibl AUCHMIIAHBI) pe3yJabTaToB 00y4eHHs (TecTsl, 3a1aHMs, KEHCHI, BOMPOCHI H JIp.)
Pasgen 1 Onpenenerns Teopun OP-1.1.1, OP-1.2.1, OP-1.2.3 | TeopeTudeckue BOIPOCHI

1. |cnyuaiinpx mponeccoB TpaKTHuecKue 3aaHus

Pasnen 2 I'ayccosckue cirydaitibie OP-1.1.1, OP-1.2.1, OP-1.2.3 | TeopeTudeckre BOIPOCHI

2.
nponecChl [IpakTrueckue 3a1anust

Pazgen 3 MapkoBCKHE TIPOIECCHI OP-1.1.3, OP-1.2.1, OP- T
3 1.2.2,0P-1.2.3, OP-1.3.1 |- PCTIICCKIE BOTPOCH
[TpakTryeckue 3aaHust
4 Paznen 4 IlomymapkoBckue mporeccs |OP-1.1.2, OP-1.2.2, OP- Teopernueckne BOIIPOCHI
1.2.3,0P-1.3.1 [IpakTuueckue 3ananus

3. TunoBble KOHTPOJIbHBIE 3aJaHHUSI WJIM HHble MaTepHAaJbl, He00OXoIMMBbIe s
OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTaToB 00y4eHHus

3.1. TunoBsle 3amaHust Uil IPOBENEHUS TEKYIIETO KOHTPOJSA YCIEBAEMOCTH IO
JUCLUIUINHE!
[Tpumep OusneTa Ui KOIUTOKBHYMa

l. Teopernueckuit 610k
1. CranuoHapHble IPOLIECCH B Y3KOM U IIHPOKOM CMBICIIE
2. BeposTHOCTHO-BpEeMEHHbIE XapaKTEPUCTHUKH 11en MapkoBa

Il. [TpakTnyeckuii 6110k

1. Ilycts f(t) SIBIISIETCSL  OTHOPOAHOW 1enbl0 MapkoBa C JBYMsI COCTOSHUSMM:
X ={0,1}. Bpemsa npebbiBanus B coctosHuM 0  pacrpejieeHO MO
SKCIIOHEHIMATBLHOMY 3aKOHY € TapaMeTpoM A , a BpeMs MpeObIBaHUs B COCTOSHUM |
pacmpeneneHo IO OKCIOHEHIMAaAbHOMY 3aKOHYy C IlapaMeTpoM L. Haiitn
6esycmoBuble  BepostHoctn  P(t) = F’{g‘Z (t)= i} COCTOAHHMIl ~ CHCTEMBI B

IIPOU3BOJIBHBI MOMEHT BPEMEHH.

2. IlycTb KIMEHTBI, KOTOPbIE XOTAT MOJIYYUTh KOHCY/IBTAIMIO, 00pa3yroT MpocTeimunit
notok ¢ mapamerpoM A . KIMEHTOB 0OCIyKMBaeT OIMH PaOOTHUK CONMUANIBHOI
cdephl, eciu OH 3aHAT, oOpa3yercs odepenb. CuuTaercs, YTO JUIMHA O4YEpeAM HE
orpaHudeHa. Bpemsi oOcCimyXHBaHHS OJHOTO KJIMEHTA SBJISETCS SKCIOHEHIMAIBEHO
pacrpesielieHHON CilydailHOW BeauuuHOM ¢ mapamerpoMm 4. Ilycts i(t) — umcno
KJINEHTOB, HaXONAIIUXCS B CHCTeMe B MOMEHT ¢ . HaliTu ¢uHanmpHbIE BEpOSTHOCTH
qyclia KJIMEHTOB B CUCTEME.

HpI/IMCp 3aJ1a4 JIJIsl CaMOCTOSTEIbLHOM pa60TLIZ




1.

Paccmotpum coctosiHust 0aHKa, XapaKTepU3YIOIIHUECs OTHOM U3 MPOLIEHTHBIX CTABOK:

12%, 13%, 14%, xoTopple yCTaHABIMBAIOTCA B Hauyaje KakXIOro Kpapraiga U

(UKCHpPOBaHBI HAa BCEM €ro MPOTsDKEeHUU. TakuM 00pa3oM, eciH 3a CUCTEMY S MPHHATH

JCHCTBYIOIIYIO0 IPOLEHTHYIO CTaBKy, TO OHa B KaXIblii MOMEHT BPEMEHH MOXET

HaxOAUTHCS TOJBKO B OAHOM U3 cOCTOsSHUM: Sl-mpouentHas craBka 12%, S2 —

npouenTtHas crtaBka 13%, S3 — nponentHas craBka 14%. Ananu3 paboTel OaHKa B
MPEIIIeCTBYIOUIME TOAbl TOKa3aJl, YTO H3MEHEHHE IEePEXOAHBIX BEPOSTHOCTEH C
TEUEHHEM BpeMeHHU IpeHeOpexxumo Mmajo. OnpenenuTh pacnpeieseHue BeposiTHOCTEH
COCTOSIHMI CHCTEMbI B KOHIIE T'0/1a, €CJIM B KOHIIE MPEIbIAYILIEro rojia MpoLeHTHas CTaBKa

cocrasuia 13%, a rpad BepoOSITHOCTEH Mepexo10B UMEET BU/I:

KnaccudumupoBars cocrossHuss uisi MapKOBCKOM 1MW, 3aJlaHHOW MaTpHIei
BEpPOSITHOCTEH TepexonoB P, 3amucarh e B KAHOHUYECKOM BHJIC U HAWTH cpeaHee
BpeMs Tepexo/ia U3 OJHOTO COCTOSIHHSI B JAPYroe€ BHYTPH 3aMKHYTOTO Kjacca (Bce
BO3MOYKHBIC BAPHUAHTHI).

3.2. TumoBsie 3alaHuA 1J1d IPOBCACHUS HpOMC}KYTOLIHOI\/JI arTecrTaluu 110 JUCIUIIIINHE

Bormpocsr k 3auery:

1.

w

Omnpenenenne ciaydaiiHoro nponecca. CeMelcTBO KOHEYHOMEPHBIX pacIpenesIeHuN
CIL

MowmentHbie pyHKIuU. KoppensunonHnas GpyHKIus.

CranuoHapHbI€ U 3proANYECKUE TIPOLECCHI.

HenpepbiBHOCTB,  OU(QepeHIMpyeMOCTh,  UHTETPHUPYEMOCTH B CpeIHEM
KBaJIpaTUYECKOM CITy4alHbIX MTPOLIECCOB.

["ayccoBckue ciydaiinble npoiecchl. CBOMCTBA rayCCOBCKOTO BEKTOPA.

BunHepoBckuil raycCOBCKMI CaydalHbIN npouecce. bemnblil raycCOBCKUH HIyM.



7. llermu MapkoBa ¢ TUCKpETHBIM BpeMeHeM. [lepexomHbie BEpOsSTHOCTH.
8. VYpasuenune Yenmena-Konmoroposa. Kiaccudukanus cocrosuuii nenu Mapkosa.

9. Dproguyueckuie TeoOpeMsbl IS mernel MapkoBa ¢ TUCKPETHBIM BPEMEHEM.

10. llenmu MapkoBa ¢ HENPEPHIBHBIM BPEMEHEM.

XapaKTEepPUCTHUK.

Marpuna HWHQUHATE3UMATBHBIX

11. Ilpsimast m oOparHast cuctembl quddepeHnraIbHbBIX ypaBHeHHH Konmoropoga.
12. TTonymapkoBckue nporiecchl. [lomymapkoBckas MaTpHiia.

13. Meron BIOXKEHHBIX 1enieli Mapkosa.

14. Mertona 1OTIOTHUTEIHLHON TEPEMEHHOM.

4. MeToanveckue MarepuaJbl,

06pa30BaTe.]'[]:.HLIX pe3yjJabTaToB Oﬁy‘leHI/IH

onpeaeadaomue

npoueaypbl  OlEeHUBAHMUS

4.1. MeTtoauueckue Marepuajibl IJId OLCHKH TCEKYHICI0 KOHTPOJA YCIIEBAEMOCTH II0

JIUCILIUILINHE.

HJ’IH OLICHUBAaHUA TCKYLICTO YPOBHS 3HAHHI MMPOBOAATCA KOJUIOKBHUYMBI U KOHTPOJIBHBIC

paboTel. B Ounere conepkuTes Ba TEOPETUUECKUX BONPOCa (KOIOKBUYM) U JIBE IPAKTHUECKHE

3a/1a4M (KOHTPOJIbHAs paboTa).

OneHka 3a KOJUIOKBUYM M KOHTPOJIBHYIO paOOTy BBICTABISIIOTCS OTAEIBHO U

HE3aBHCHUMOIO.
Ouenka Kpurepuii ouennBanus KpuTrepuii oneHuBaHusI KOHTPOJIbHOMI
KOJUIOKBHYMA padoThI
) OOyyaromuiics mokasan oTAMYHbI | OOydaromuiics pemuns 1Be 3a/1a4u

YPOBCHB BJIaICHUA TCOPETUICCKUM
MaTCepHraJIoOM, HOJTHOCTHIO OTBETHUII

Ha MOCTAaBJICHHBIC BOIIPOCHI

MMpaBUJIbHO, COITPOBOJIUI PCUHICHUEC
00BsICHEHHEM ¢ 000CHOBAaHUEM IMPUMCHCHU A

TEX WK UHBIX TCOPEM U onpez[eneHI/Iﬁ

4 OO0yyaromuiics mokasan
JIOCTaTOYHBIN YPOBEHB BIAJACHUS
TEOPETHUYECKUM MaTEpPHaIOM, HO
JIOTTYCTUJT HECYILIECTBEHHBIE
OIIMOKHU MIJIM HE TTOJIHOCTBLIO
W3JI0KWI MaTepuail B OJTHOM

BOIIPOCE

OOyyaromuiicst pemw 1 3a1aqy MpaBUITbHO,
2-10 pelINII C HECYIIECTBEHHBIMHU
OIIMOKaMH, COTIPOBOJIMII PEIICHHE
00BSCHEHNEM C 00OCHOBaHUEM MTPUMEHEHUS

TEX WIM UHBIX TEOPEM U OIIPEIECIICHUI

3 OO0yyaromumiics mokasan
HEJOCTAaTOYHBIN YPOBEHD
MaTepHaIoM, YITYCTHII BaXKHBIC
OTIpe/ICIICHUS VI TTOHSITHS,

AOIMYCTHIT OIIMOKHU npu

A0Ka3aTCJIbCTBE TCOPEM B IBYX

OOyuaromuiics pemni ToJbko 1 3amauy
MPaBUIILHO, COITPOBOJINI PELIEHUE
00BSICHEHHEM C 00OCHOBAaHUEM TTPUMEHEHUS
T€X WJIW UHBIX TEOPEM U ONPEACIICHUM, 2-10

pemni ¢ CYmeCTBCHHBIMU OIIMOKAMH HIU

HE pelml




BOIIpOCax

2 OO0yuarommuiicss uMeeT OOyuaromuiicsi He pelIuI HA OJHY 3a/1a4y,
CYIIECTBEHHBIE MPOOEITBI WIN PEUIHI ¢ TPyOBIMU ONTHOKaMuU

TEOPETUYECKOTr0 MaTepuasa, He
CIOCOOEH OKa3aTh TEOpEMY, HE

3HaACT OIMPEACIICHUS. He moxazan

3HAaHHC BOIIPpOCAxX B ouiere

4.2. Meronuueckue Marepuanbl A IPOBEACHUS IPOMEXKYTOUHOM arTecTaluu 110
JUCLHUIIIINHE.

OOyuaroiuiicss He TOMyCKaeTcs K MPOMEXYTOYHOW arTecTallid, €clid MO pe3yjibraram
TEKYILETO KOHTPOJISI 3HAHUN ObUIM MPOJIEMOHCTPUPOBAHBI HEYJOBIECTBOPUTEIbHBIE PE3YIbTATHI
OCBOEHUS pazjena.

Omnenka Kpurepuii oueHuBaHMsI 0TBETA HA 3a4eTe C OLEHKOM

5 OOyuaromuiics Mokasaj OTJIMYHbIN YPOBEHb BJa/IeHNUs BCEMU TEOPETUUECKUMHU
(3auTeHo) | BOMpOCaMH, OKa3all BCce TpeOyeMble yMEHUS i HAaBBIKH PEIICHUS MPAKTHYECKUX

3a1a4

4 O6yan-OH_II/II710ﬂ OBJIaaciI BCEMH TCOPCTHICCKUMU BOIIPOCAMU, YACTHYHO ITOKa3all

(3a4T€HO) | OCHOBHBIE YMEHMSI U HAaBBIKU IIPU PELICHNU IPAKTUUECKUX 3a1a4

3 OOyuaromuiics UMeeT HeIOCTATOYHO TIIyOOKHUE 3HAHUS 10 TEOPETUUECKUM
(3auTeHo) | pazzenam JUCLUILIUHBI, T0OKa3aJl HE BCE OCHOBHBIE YMEHUS U HABBIKU MPHU

PCHICHUHN IMPAKTUYCCKUX 3ada4

2 OO0yyaromuiics UMeeT CYLIECTBEHHbIE MPOOEIbI O OTAEIbHBIM TEOPETUUECKIM
(He pazzenaM JUCLMILIMHBL U HE BJIaJIEET OCHOBHBIMU YMEHUSIMHU U HaBBIKAMU

3aureHo) | PELICHHS NPAKTHYECKHX 3a1a4




