Munncrepcrso HaYKH H BhIcLIEro obpa3osanus Poccuitckoit Deneparym
dbenepansHoe rocynapcrBenHoe 6lomkeTHoe o6pa3soBarensroe Y4pexneHue
BhIcLIero obpasoBanus

«Ky6anckuii rocynapcrsenmpiit YHHBEpCHTET
dakyibTer MaTeMaTHKH 1 KOMITBIOTEPHBIX Hayk

PABOYAS IPOI'PAMMA AACITHIIIVMHEI

B1.B.AB.08.01 Croxacraueckue AuddepennHANbLABIE YPABHEHHS H HX
NPRIIOKEHHS

Hanpagnenue noaroropxu: 01 .03.01 Marematuka

€ MOJIeJIUPOBaHHE

®opma o6yuenus: OYHas

Kpanupuxanus: Gakaiasp

Kpacrogap 2020




Pa6ouas nporpamma aucruminast b1.B.JIB.08.01 CTOXACTUYECKUE
JNOOEPEHIINAJIBHBIE YPABHEHMA U UX [TPUJIOXKEHU A pazpaborana
B COOTBETCTBUU ¢ DeqiepaibHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIEro 00pa3oBaHus 10 HampasieHuio moarotToBku 01.03.01
Maremaruka

[Iporpammy cocraBui:

buprok A.D., no1eHT, KaHauaaT Gu3.-MaT. HayK

Pabouas mporpamma nuctumiuasl b1.B.JIB.08.01 CTOXACTUYECKHUE
JTNODOEPEHIIMAJIBHBIE YPABHEHUWA 1 UX [TPUJIOXEHU A yTBepxnena
Ha 3aceIaHuu Kadeapsl TCOPUN PYHKIIHIA

npotokoi Ne 8 «17» mapra 2020 r.

3aBenytomuii kadeapoit Teopun ¢pynkuuii ['onydo M.B.

PaGouast nporpamma ob6cyxaeHa Ha 3acefannu Kadeapsl GyHKIIMOHATBEHOTO
aHanu3a u anreopsl TpoTokosa Ne 9 «10» anpenst 2020 r.

3aBepyromas kadenpoit
dbyHKIHOHATBHOTO aHau3a u anredpsl bapcykosa B.1O.

VYTBepK/IeHa Ha 3aCeTlaHNH Y4eOHO-METOAMYECKOW KOMUCCHH (PaKyJIbTeTa
MaTE€MaTUKH U KOMIIBIOTEPHBIX HAYK
npotokost Ne 2 «30» anpenrs 2020 1.

[Ipeacenarens YMK ¢axynbrera HImanbko C.I1.

Penenzenrsr:

['ycakoB Banepuit AnexcannpoBud, kaHa. pus. — Mat. HayK,
nupektop OO0 «IIpoceemenue — FOr»

3acaako Onbpra  BnagumupoBHa, JouUeHT  Kadeapbl  HMH(YOPMALMOHHBIX
00pa3oBaTeIbHBIX TEXHOJOTUM, KaH . (GU3. - MaT. HAYK, TOLIEHT



1 Leau u 3a1a4u U3y4YeHUs TUCHMIIHHBI.

1.1 Ileab ocBOeHUsI TUCUHMILJIMHBI.

LenssmMu ocBoeHust AUCUMIUIMHBI «CToXacTruueckue nuddepeHanbHble YpaBHEHUS U UX
OPUIOKEHUS»  SBJSIFOTCS: 3HAKOMCTBO C TEOpUEH M MNPUIOKEHHEM  CTOXACTHUYECKHX
muddepeHMaIbHbBIX  ypaBHEHUH, Kak 0000IIeHne OOBIKHOBEHHBIX —IU(epeHINaTbHBIX
YPaBHEHMH, yMEHHUE pellaTh NpocTelIIne cToxacTuueckue auddepeHunnanbHble ypaBHEHMS,
U3y4EHHE Pa3INYHBIX METOJIOB UCCIIEIOBAHNS KAUECTBEHHBIX CBOWCTB PEIICHUH CTOXaCTHUECKUX
I QepeHMaIbHbIX YPAaBHEHHWH, YCTAaHOBJIEHHME CBA3M C JPYTUMH MaTeMaTHUYeCKHMMHU
JTUCHUTUTMHAME; TPUBUTH 00YUYAIOIIMMCSl YMEHHE CAMOCTOSTENbHO U3y4aTh YI€OHYIO H HAYYHYIO
JUTEpATypy MO JUCLUIUIMHE U BECTH HayYHO-UCCIIEA0BATEIbCKYO padoTy.

1.2 3agaun AUCHUILINHBI.

3anaun npenojaBaHus AUCHHUILTUHBI «CToXacTrueckue AudGepeHInaabHble ypaBHESHUS
1 UX MPUIIOKEHHS COCTOSIT B TOM, YTO B UTOT'€ M3YUYCHUS TUCIUILIMHBI CTYIACHT JODKCH:

- 3HaTh U YMETh U3JIaraTh BKJIIOUYEHHBIC B IPOrPAMMY 3aueTa ONpeIeICHUs, YTBEPKICHUS
M UX JI0Ka3aTeJIbCTBA;

- YMETh IMPUMEHSTH Ha MIPAKTUKE METO/IbI PEIICHUS 3a7a4 TEOPUHU CIYIaHBIX MPOIIECCOB,
B TOM YHCJIIC, JJIS IOCTPOCHUSI MOJICIICH M pelIeHUs 3a/]1a4;

- BJIAJIETh METOJOJIOTUEH U HABBIKAMU PEIICHUS] HAYYHBIX U MTPAKTUYECKUX 3a]1a4.

1.3 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/bHOH MPOrpaMMbl.

HucuuruinHa «Croxactuyeckue Iud@epeHranbHble YPaBHEHUS U UX MPUIIOKCHUSD)
OTHOCHUTCSI K YacTd, (opMupyeMol ydacTHHKaMH oOOpa3oBaTeiIbHBIX OTHOIIeHUN bioka 1
«ductunnunel (Moxynu)» yueOnoro miana b1.B./IB.08.01.

W3ydyeHne [AUCUUIUIMHBI [PEAINOJIaraeT 3HAaHUS OCHOB TEOPUM  BEPOSTHOCTEH,
MaTEeMaTUYECKOM  CTaTUCTUKH,  MaTeMaTU4YeCKOro  aHaju3a, METOJIOB  PELICHHUS
mudQepeHnaIbHbBIX YPaBHEHUH M BXOJUT B BapUaTHBHYIO 4YacTh Onoka 1 «OOs3aTenbHBbIC
JUCLUIUIMHBI (3JIEKTPOHHBIE KYPChl)» MOATOTOBKM OakaiaBpoB IO HampasieHUto «MaremaTHka,
MaremaTnueckoe MOJAEIUPOBAHHEY.

N3y4yuB 3Ty NHUCHUIUIMHY, yYalIUiicsl NODKEH HAYYMThCS HCCIIENOBATh KauyeCTBEHHbIE
CBOICTBa pelIeHUI HEKOTOPBIX MPOCTEHIINX CTOXAacTUYeCKUX MU epeHIINaTbHbIX ypaBHEHUN
HaXOJUTh U PELICHUs MPOCTEHIINX CTOXAaCTHUECKUX AU (epeHInanbHbIX YpaBHEHUH.

1.4 TlepeyeHb MIAHNUPYEMBIX Pe3y/JIbTATOB 00y4eHUsI 10 TUCHUIJIMHE, COOTHECEHHBIX
¢ IJIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl.
W3ydeHnue naHHON yuyeOHON AUCHIUITIMHBI HAPaBIeHO Ha (OPMUPOBAHKE Y 00yJaIOIINXCS
Komnerenmuii: I1K-1, ITK-2

No Miexc Conepxanue B pesynbrare uzydenust yueOHON AUCIIUTUIMHBI
KOMIIETEHIINH o0yyaromuecs 10JIKHbI
IL.I. |[KOMIETCHIINH N
(vnm e€ yacTH) 3HaTh yMeTh BJIAJIeTh
1. [IIK-1 CIOCOOEH peliaTh |- OCHOBHBIE - IPUMEHSATh - HaBbIKaMU
aKTyaJIbHbIE U MIOHSTHS, MIOJIyYEHHBIE  IIPU |[[IPaKTUYECK-
Ba)KHBIE 33]1a41 orpezeneHus U3Y4EHUU Oro HCIOJb-
(byHIaMEHTAIbHOW |yTBEPKACHUS JUCLUTUIAHBI 30BaHus
U TIPUKJIQTHON JUCIUTINHBI, 3HAHUA K PEICHUIO [TeOpuu
MaTEMaTUKH METO/IbI 3aj1ad. JUCLUILINHBI
WCCIJIEIOBAHMUSI MIPU pelIeHUH
peleHus 3a1a4. TeopeTuyec-




HCCIENOBaHUN B
o0iacTu
JUCHUITJINHBI.

No UHreke Copnepxanue B pesynbrare u3ydenus: yaeOHOW AUCHUTUINHBI
KOMIICTCHIIH oOy4aromuecs: JOIKHbI

IL.I. |[KOMIETCHIINH .

(nmm e€ yacTn) 3HATh yMeTh BJIAJIETH
KUX U TPHK-
TIa/THBIX
3ajau.

2. |IIK-2 CIOCOOEH aKTUBHO |- OCHOBHBIE - OPUEHTUPOBATHCS |- A3BIKOM
y4acTBOBaTh B TEH/ICHITH B MOCTAaHOBKAX |[IPEIMETHOM
UCCIICIOBAaHUU pa3BUTHA B |3a/1a4; obnacTu
HOBBIX COOTBETCTBYMIOIIEH |- GOopMymTUupoBaTh  |IUCIMILUIHHBI;
MaTeMaTHYECKUX |00JIacTH; pe3yJbTar; - IpoOJIeMHO-
MoJIerei B - TCOPETUYECKHE U |- OCYILECTBISATh 3aJjauHOU
€CTECTBCHHBIX METOA0JIOTUYECKHE |0TOOp MaTepuaina, ((hopMoii
HayKax OCHOBBI XapaKTePU3YIOLIETO [[TPEICTaB-

UCCIICTOBAHMS JIOCTHKEHUS B |JIeHUS
npoOem B |o0yactu 3HAHUI B
obnactu JMCIUIIINHEL obactu
JCIIUTLIHHBI, JMCIUTUTHHBI.
- HCTOPHIO

CTaHOBJICHUS u

pa3BHUTHSA

OCHOBHBIX

HAyYHBIX

MIOJIXO/I0B B

obnactu

JCIIUTLIHHBI,

- aKTyaJIbHBIE

POOJIEMBI u

TEHICHIIHH

pa3BUTHS

2. CTpyKkTYypa u coaep:KaHue TUCHHUIINHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

OO6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTABIISIET: 2 3aUeTHbIC eMUHUIIBI (72 "aca, U3 HUX
— 50,2 4. KOHTaKTHOU pabOTHI: JEKIUOHHBIX 24 4., mabopaTopHbiX 24 4., KCP 2 u., UKP 0,2 u.;

21,8 4. CP).
. Bcero CemecTpblI (yachl)
Bun yuebnoit pabotbl 4ACOB 3

KonTakTHasi paboTa, B TOM 4ncJIe: 50,2 50,2
AyauTopHBIe 3aHATHS (BCEro): 48 48
3aHATHS JIEKIIMOHHOT'O THIIA 24 24
JlaGopaTopHblie 3aHITHS 24 24
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUYECKUE

3aHATHSA) i i
HNuas koHTaKTHas padora: 2,2 2,2
KonTpons camocrositensaoi pabotsl (KCP) 2 2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHass padoTa, B TOM YHCJIE: 21,8 21,8




[TpopaboTka yueOHOro MaTepuaa 8 8
BrimiotHeHNE MHAMBUAYATbHBIX 3aaHUI 8 8
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 5,8 5,8
KoHTpoJn: - -
IToaroroBka K sK3aMeHy - -
OO0mas Tpya0eMKOCTh gac. 72 12

B TOM 4YHCJIe KOHTAKTHAsI 50,2 50,2

pabora

3a4. e 2 2

2.2 CTpyKTYypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
Pa3nensl qucuumiuHbl, u3ydyaeMele B 8§ cemectpe (ouras ¢hopma)

KomnuecTtBo yacos
Ne HamMeHOBaHHE Pas/ienon Beero Ay}f‘a?;’g‘a" 3“1?6‘21‘;"“"
J | 113 | JIP CPC
1 2 3 4 5 6 7
Beenenue. 3aaun U MOJENH, TPUBOIAIINE K
licroxacTuueckum aHajoraM OOBIKHOBEHHBIX 7 2 2 3
mud depeHIanbHbIX ypaBHEHUH.
2 DJIEMEHTHI TEOPUHU BEPOSITHOCTEH U CITydalHBIX 9 3 3 3
MPOIIECCOB.
3|OCHOBHBIC IOHSTHS TEOPUH CIYYalHBIX mporeccoB.| 9 | 3 3 3
4[311eMeHThl TEOPUU MAPTUHTAJIOB. 11 | 4 4 3
5/CToxacTUYeCKu UHTErpall. 11 | 4 4 3
6/Croxactuyeckue nuddepennuansueie ypapaenus. | 11 | 4 4 3
7 HpI/IMeHe}fHﬂ CTOXaCTHYSCKUX JUDPepeHTnaIbHBIX 118| 4 4 38
ypaBHEHUH.
HUmoeco no oucyuniune: 24 - 24 21,8
2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ansATH JEeKUMOHHOTO THIIA.
dopma
Ne Hanverosanme Coneprxanue pasziena TEKYIIETO
pasnena
KOHTPOJIS
1 2 3 4

1. Bsenenue. 3agaun u [(CTOXacTUYeCKHE MOJIENU, BO3HUKatoue B ¢pusnke, (OTBETHI HA
MOJEIIH, TEeXHHUKE, OMOJIOTUU U (PMHAHCOBOI MaTeMaTUKE.  [BOIPOCHI, OJINII-
MPUBOIAIIHIE K OIIpOC.
CTOXACTHYCCKHM
AHaJIOTaM
OOBIKHOBEHHBIX
G hepeHIaIbHbIX
YpaBHEHUM.

2. [DneMeHTHI Teopuu  [BepoSITHOCTHOE MPOCTPAHCTBO, CIy4YaiiHbIe OTBeTHI HA
BEPOSTHOCTEH 1 BEJIMYMHBI, paclpeiesIeHUs], MOMEHTBI, CIIY9allHbIC [BOTIPOCHI, OJIHII-
CITy4aifHBIX MPOIIECCHI. OIIpOC.
MPOIIECCOB




(OCHOBHBIE TTOHATHSI
TEOPUHU CIyYalHbIX
[IPOLECCOB.

CiryyaliHble IPOLIECCHI U UX BEPOSITHOCTHBIE
xapakTepucTKu. KonHeuHoMepHBbIe pacripeaeneHus
ciy4daiiHOTO npouecca. Teopema

Konmoropoa. MoMeHTHBIE XapaKTepUCTUKU
citydaiiHoro npouecca. OCHOBHBIE KJIacChl
CIIy4ailHBIX MPOLIECCOB. ['ayccoBCKUE cllydalHbIe
rpouecchl. CiyyaiiHble IPOLECCHl ¢ KOHEUHBIMU
MOMEHTaMU BTOPOTO MOPSAKA.

CranroHapHbIe CiIy4aiHble MPOLECCHI.
Mapxosckue nporecchl. {uddy3nonnsie
[TPOLIECCHI.

OTBETHI HA
BOIPOCHI, OJIUII-
OTIpOC.

DJIEMEHTBI TEOPUU
MapTHUHTAJIOB.

CranroHapHbIE CIy4aiHbIe MOCIEI0BATEIIBHOCTH.
UluHeitHbIe TpeoOpa3oBaHUs CIIydalHBIX
nocienoBarenbHocTel. [lenn Mapkoga.
Pa3HOCTHBIE CTOXAaCTUUECKHUE YPABHEHUS.
MapTHHTaJIbl C JUCKPETHBIM BPEMEHEM.
Cnyuyaiinble (QyHKIMU. DIIEMEHThI aHAIN3a
ciy4aifHbIX GpyHkuuid. CTalmoHapHble CllydaiiHbIe
¢ynkuuu. Ciyyaitapie QyHKIUH ¢
OPTOTrOHAJILHBIMH U HE3aBUCUMBIMU
npupanieHusiMu. MapTuHraisl (HenpepblBHOE
BpeMms). BunepoBckuii nponecc. MapTuHrasisl,
CyOMapTHHTAIIbI, CyIIEPMaPTUHTAIIBI C TUCKPETHBIM
1 HETPEepbIBHBIM BpeMeHeM. DyHnaMeHTaabHbIe
HepaBeHCTBA. Teopembl 0 cxoauMocTy. JIoKanbHbIE
MapTHHTAJIBl 1 CEMUMapTHHTaNbI. Pasnoxenue
/ly6a-Meiiepa. HerpepbIBHBIC U KBaIpaTHIHO
MHTETPUPYEMbIE MaPTHUHIAJIbI

CTOXaCTUYECKU
MHTETpall.

'TeopeMa 0 INIOTHOCTH IPOCTPAHCTBA CTYIIEHYATHIX
[IPOLIECCOB B IIPOCTPAHCTBE NPEACKA3yEMbIX
MIPOLIECCOB, NHTETPUPYEMBIX C KBAZPATOM 110
XapaKTEPUCTUKE JTOKAIBHOT'O KBaAPaTUYHO
MHTErpupyemMoro MaptuHrana. CTtoxacTudeckuit
WHTErpall OT CTYIIEHYAaTOro Ipolecca o
KBaJpaTUYHO UHTETPUPYEMOMY MapTUHI ANy U €T0
cBoiicTBa. OnpeneneHne U CBOKWCTBA
CTOXAaCTHYECKOr0 MHTETpaJIa OT MPEICKa3yeMOoro
[poliecca 0 JIOKAJIbHOMY KBaJIpaTUYHO
MHTErpupyeMoMy MapTuHrany. CeMuMapTHHTaJIbl.
CToXacTU4eCKUI MHTErpaj 10 CEMUMAPTUHTATY.
CryyaliHble Mepbl M UX KOMIIEHCATOPBI.
L{eno4ncIeHHBIE CITy4aliiHbIE MEPBI.
MaprtuHranbsbie Mepbl. CTOXaCTHYECKHUI HHTErpal
10 MapTUHraibHOU Mepe. Popmyna Mro. Ouenku
MOMEHTOB CTOXaCTUYECKUX MHTErPAIIOB 110
HEIPEPBIBHBIM JIOKaJIbHBIM MAPTUHTAIaM U 110
MapTUHTAIBHBIM MEpaM.

OTBeETHI HA
BOIIPOCHI, OJIUII-
oTIpoC.

CtoxacTU4eckue
mudepeHnranbHbIe
YpaBHEHUS.

Jlemma ['ponyonna—bennmana. Croxactuyeckas
nmemMma I'ponyosuia. OnpeneneHue CToXacTHYECKOro
muQdepeHIaIbHOr0 YpaBHEHUS 10 KOMIIOHEHTaM
CEMHUMApTUHTAJIOB U €ro penieHus. Teopema

CYHICCTBOBAHHUA U CIMHCTBCHHOCTU CHUJIBHOT'O

OTBeTHI HA
BOIPOCHI, OJIUII-
OTIpOoC.




[PELICHHS CTOXACTUYECKOT0 U (HepeHInaTbHOTO
ypaBHeHUs. Cnabas CXOIMMOCTh M OTHOCUTEIbHASL
KOMITAKTHOCTb CEMEUCTB CITyYailHBIX MTPOIIECCOB C
HETIPEPBHIBHBIMH TPACKTOPUSIMH U CEMEHCTB
CIIy4aifHBIX MTPOIIECCOB C HENPEPHIBHBIMU CIIpaBa 1
MMEIOLIMMHU TIPE/EIIbI CIIEBA TPACKTOPHUSIMH.
TeopeMa CyIIecTBOBaHUS CIA00TO pEeIIeHUs
CTOXaCTUYECKOro A (HepeHINAIFHOTO YPaBHEHUSL.
Croxactudeckoe nudhepeHIraIb-HOe YpaBHEHNE
10 1o cTaHAAPTHOMY BUHEPOBCKOMY ITPOIIECCY.
[l dy3roHHbIE TPOIECCHI KAK PEIICHUS
CTOXacCTH4YeCKuX AU epeHINANTBHBIX YPAaBHEHUN
Nto. YpaBuenus A.H. Konmoroposa.

[IpumeneHust

YPaBHEHUM.

CTOXACTHYECKUX
muddepeHImaTbHBIX

[IpoGaembl punbTpanuu. 3agada 00 ONTUMAITLHON
ocTaHoBKe. CTOXaCTUYECKOE YIIpaBJcHUE.
Tnddy3nonnas Mmomens 1EHbI aKIUNA: OT MOJICITH
bamense k Mmoaenu Camrodiicona. OMIIUOHEL,
cripaBeyinBas neHa. @opmyna bika-Iloynca.

OnruManbHbIE HMHBECTUIIUHU U HOTp€6JIeHI/IC.

OTBETHI Ha
BOTIPOCHI, OJTUII-
orpoc.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATHSA CEMUHAPCKOTO TUIIA HE NIPEAYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHS.

HaumenoBanue 1ab0paTopHbIX paboT

dopma
TEKYLIETO
KOHTPOJIA

3

4

1. 11 |Brenenue. 3a1auu U MOJJICTH, IPUBOAIINE K CTOXAaCTHUYECKUM

aHasoraM OOBIKHOBEHHBIX JU(QepeHINaIbHbIX YPAaBHEHUH.

OTtuer 1o
mabopaTopHOI
abote

2. 22 [DneMeHThl TEOPUH BEPOSTHOCTEH U CIydalHbIX MPOLIECCOB

OT4eT 110
imabopaTopHoOit
abore

3. OCHOBHBIE TIOHATHS TEOPUH CIyYalHBIX IPOLIECCOB.

OTtuer no
mabopaTopHOI
abote

4. (DJIEMEHTBI TEOPUH MAPTHUHIAJIOB.

OTtuer no
mabopaTopHOI
pabote

5. CTOXacCTUYECKUN WHTErpall.

OTtuer no
mabopaTopHOi
abote

6. Croxactuyeckue auddepeHnnanbHble ypaBHEHUS.

OT4eT 110
mabopaTopHoOit
abore

7. [TprMeHeHus cToXacTHUeCKUX AU PepeHInanbHbIX YpaBHEHUN

OTtyer o
mabopaTopHOi
abote




2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
o0yyarommxcsi o JMCHUIINHE

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI

Ne Bun CPC T10 BBITMIOJTHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 [Ipopabotka yueOHOTO 1. AndpbdpepeHumnansHble ypaBHEHUS : YY4EOHUK / . - 4-e
Marepuaia n3g. - Mocksa : ®namatnut, 2002. - 252 c. - (Kypc BbicLuen

MaTeMaTuKn n matemaTundeckom pusnkn. Bein. 6). - ISBN
078-5-9221-0277-3 ; To xe [ONeKTPOHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=145012

2. Munnep, b.M. Teopus ciy4ailHbIX IPOLIECCOB B
mpuMepax u 3aaavax [ DIeKTpoHHBIN pecypce] : yueb. mocodue /
b.M. Munnep, A.P. IlankoB. — DnekTpoH. 1aH. — MockBsa :
dusmatiur, 2007. — 320 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/48168

2 BrimonHenue
WHIABUTyaJIbHBIX
BagaHun

1. AndpdepeHumanbHble ypaBHeHUS : y4ebHUK / . - 4-e
n3g. - Mocksa : ®unsmatnut, 2002. - 252 c. - (Kypc BbicLUel
MaTeMaTUKM U MaTemaTmnyeckon pusmku. Bein. 6). - ISBN
078-5-9221-0277-3 ; To xe [ONeKTPOHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=145012

2. Munnep, b.M. Teopus ciy4ailHbIX POLIECCOB B
MpuMepax U 3a1adax [DIeKTpOHHbBIN pecypc] : yued. mocobue /
b.M. Musnnep, A.P. IlankoB. — DnekTpoH. 1aH. — Mockaa :
dusmatiur, 2007. — 320 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/48168

3 [[MoaroroBka K TEKyIIeMy
KOHTPOJTIO

1. AncbdpepeHumnansHble ypaBHEHUS : YY4EOHUK / . - 4-e
n3g. - Mocksa : dusmatnut, 2002. - 252 c. - (Kypc Bbicien
MaTeMaTuKn n matemaTundeckom pmsnkn. Bein. 6). - ISBN
078-5-9221-0277-3 ; To e [ONeKTPOHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=145012

2. Musuiep, 5.M. Teopus cirydaifHBIX POIECCOB B
nmpuMepax U 3agavax [DneKTpoHHbIH pecypc] : yueb. mocodue /
b.M. Munnep, A.P. [lankoB. — DnexTpoH. 1aH. — Mockaa :
dusmatiur, 2007. — 320 c. — Pexxum nocrymna:

https://e.lanbook.com/book/48168

Y4eOHO-METOJUUECKIE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM paboThl 00ydaroImUXCs U3

qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,
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JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Tpu M3y4eHuu JaHHOTO KypCa HCIOB3YIOTCS KaK TPATUIIMOHHbIE JICKIIUHU U J1abopaTop-

HbIE 3aHATHS, TAK U COBPEMEHHBIE HHTEPAKTUBHbIE 00Pa30BaATEIIbHbBIE TEXHOJIOTHH.

[enb 1a00paTOPHBIX 3aHATUNA — HAYYNUTh CTYAEHTA IPUMEHSATH [10JIyYEHHBIE HA JIEKIMSIX
TEOPETUYECKHUE 3HAHUS K PEILIECHUIO U MCCIECOBAaHUIO KOHKPETHBIX 3a/1a4.

K o0pa3zoBaTenbHbIM TEXHOJIOTUSIM TaKXKe OTHOCATCSI HHTEPAKTHBHBIE METObI
oOyueHus. VHTepakTUBHOCTb MOJauu Marepuasa Mo aucuuminHe «CroxacTUdyecKue
muddepeHaIbHple  ypaBHEHUST W WX NPWIOKEHHUS» TPEANONaraeT He  TOJBKO
B3aUMOJICUCTBUSA BUJA «IIPEIOJABATEb - CTYIEHT» U «CTY- NEHT - IPENOoJaBareib», HO U
«CTYIEHT - CTyACHT». Bce 3TH BUIBI B3aUMOAECHCTBUSA XOPOLIO 10- CTUTAKOTCS IIPU U3JI0KEHUU
Marepuana, B XoAe JUCKyccuid. Takxke HCIONB3YIOTCS 3aHATUA- BU3YalIU3alUU U JTOKJIAbI
CTYZEHTOB.

Juckyccust

Bo03MOXHOCTH IMCKYCCUU MIPEATIONIAraeT yMEHHUE BbICKa3aTh COOCTBEHHYIO UJIEH0, TIPE/]-
JIO)KUTh CBOM MYTh pPELIEHUS, apryMEHTUPOBAHO OTCTaMBaTh CBOIO TOYKY 3PEHMSI, CBSI3HO
u3na- ratb Mbiciu. [loje3Hbl ciaenyronye 3aaHus: COCTABICHHUE IJIaHa PEIICHUs 3aJauH,
HOUCK JIpy- TOT0 criocoba peleHusl, CpaBHEHUE Pa3InYHbIX CIOCOOOB pelleHus, IPOBEACHUE
BBIKJIQZIOK JUIS PELICHMs 3aJaud U BBIKJIQJOK AJIS MPOBEPKU MPABUIBHOCTU MOJIYYEHHOTO
pelIeHHs, pacCMOT- peHHue 3ajad C JIMIIHUMU U HeIOCTAaloIMMM JaHHbIMU. CTyneHTam
npeJiaraeTcsl IpoaHallu3u- poBaTh BapUaHThI PEIICHNUs, BbICKA3aTh CBOE MHEHHE. OCHOBHOM
00BEM HCIOJIb30BAHUS MHTEP- aKTUBHBIX METOJOB OOyUEHHUS pealinu3yercss UMEHHO B XOJ€
JIUCKYCCHH.

OO61re BOonpochl, KOTOPbIE BEIHOCSATCS Ha TUCKYCCHIO:

Onucanue Mozenu.

HccnenoBanue MoJeNN MM TIOMCK Pa3IMUHBIX CIIOCOOOB pelIeHui 3a/1auu.

Br160p cpean paccmarpuBaeMbIX CIOCOO0B HanboIee paloOHAIbHOTO.

3ansiTHe-BU3yaIM3aLMs.

B nanHoM TunE nepenava npenojaBareieM HHPOpPMAIUU CTYJEHTaM COIPOBOXKIAETCS
MOKa30M pa3IMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTMYECKHX CXEM, OIMOPHBIX KOHCIIEKTOB, AHa-
IpaMM U T. II. (HalpuMep, ¢ IMOMOIIBIO CIai/I0B) .

Bcero yueOHBIM TIIaHOM IPEIYCMOTPEHO 24 yaca B MHTEPaKTUBHOH (popme

Cemectp Bun Hcnons3yemMble HHTEpAaKTHBHbBIE Konnue-
3aHATHSA 00pa3oBaTeNbHBIC TEXHOJIOTHH CTBO Ya-
COB




8 JlaGoparop- 3aHsATHEe-BU3yaTU3aIIHS «3amaun u 4

HBIC MOIAEIM, TMPUBOLAIIME K CTOXACTUYECKUM

SaHATHA AHAIOraM OOBIKHOBEHHBIX TU(epeHIINATHHBIX
ypaBHEHUM»
Huckyccus «I [puMeHeHUs1 CTOXaCTUYECKUX 10

TG epeHIaIbHbBIX YPaBHEHUI

3aHsaTHe-BU3yAIN3aNUs: « DJIEMEHThI TEOPUU 10
MapTUHTAJIOBY»

Hroro: 24

CamocTtosTenbHas paboTa CTYIEHTOB SBJSETCS HEOTHEMJIEMOM 4YacThbiO Ipoliecca
noAro- ToBku. [loa camocTosTenbHON pabOTOM MOHUMAETCS YacTh Y4E€OHOU IJIaHUpYyeMOMn
paboThl, KO- TOpas BBIIOJHAETCA IO 3aJaHUI0 M IPU METOIUYECKOM PYKOBOJCTBE
npenoaaBaressi, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTusl.

CamocTtosTenbHas paboTa HapaBlieHAa Ha YCBOGHUE CUCTEMbl HAYYHBIX U MpodeccHo-
HAIbHBIX 3HAHUHM, (OPMHUPOBAHUS YMEHHH ¥  HaBBIKOB, MPUOOPETEHHE OIBITA
CaMOCTOSITeNIbHOW TBOpUeckoil aearenbHocTd. CPC momoraer ¢opMHpPOBaTH KyJIbTYpY
MBIIUIEHUS CTYACHTOB, PACIIUPSTh IO3HABATEIbHYIO ACSATEIbHOCTD.

Buasl camocTosiTennbHON paboThI 1O KYpCy:

a) Mo HeJsiM: TOJATOTOBKA K JICKIMSAM, K MPAKTHUYECKUM 3aHITHSM, K KOHTPOJBHOU
paboTe, K KOJUIOKBUYMY.

0) mo xapaxkrepy padoThl: U3yUEHUE JTUTEPATYPhl, KOHCIIEKTA JIEKLHI; TOUCK JIUTEpa-
Typbl B OMOJIMOTEKE; KOHCIIEKTUPOBAHNE PEKOMEHAYEMOM 1JIl CAMOCTOSITENIEHOTO M3YYEHUS
HAYYHOU JIUTepaTyphl; pelleHue 3a1a4, TECTOB

Jnst i1 ¢ OrpaHMYeHHBIMU BO3MOKHOCTSIMU 370POBBSI MPEyCMOTPEHA OpraHu3alIus
KOHCYJIBTAIMH CO CTYJEHTOM MPHU MOMOIIU 3JIEKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTENbHOM
cpenst BY3a.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu.
4.1 ®oHa OLEHOYHBIX CPeCTB IS NPOBeIeHUs TeKyIero KOHTPOJIs.

3aga4u 17151 KOHTPOJIbHOM PadoThI:

3agaua 1.



[Tycts X : Q@ = R — dyHKUHA, NPHHMMAIONIAA JTHITH CUETHOE YH-
CJ1I0 3Ha4YeHuit a;,as,... € R.

a) ITokaxkure, uto X ecTb ciyvaiiHas BeJIMUMHA TOTAA H TONBLKO
TOTAa, KOTJa

X~ Yay) € F nanaseex k=1,2,...

b) TIpeanomoxkum, 4TO crnipaBeiauBbl BKIOYeHus a) . Ilo-
KAXKHTE, YTO

E(|IX|) =" |a| P[X = ay].
k=1

c) Ilpu BbinonHeHun BKIOYEHHId a) W [pH YCIOBHH
E[|X|] < oo nokaxuTre, 410

E[X] = iakP[X = a).
k=1

3agaua 2.
Cny4aiinernit npouecc X, HaseiBaeTcs cmayuonapnsim, ecnn { Xy}

MMEeT TO e pacnpezenenne, 4T0 U {Xppp} ana moboro h > 0.
Hoxaxkure, uro 6poyHoBckoe aBukenue By MMeeT CTAIMOHAPHbBIE
npupanienus, T. e. 4To npouecc {Biip — Bi}a>o nmeer omno w

TO »Ke pacrnpejelenue Jjia Bcex t.

3amgaua 3.



. Hyere X: 2 — R — cayuyaiinas senuunna. @ynuxyus pacnpede-
aenur F' pennuunsr X onpepenserca (hopMynoii

F(z) = P[X < z].

a) oxkaxure, yro F obaanaer cieayoluMi CBOHCTBAMHE:
(i) 0 < F <1, lim F(z) =0, lim F(z) = 1;
r——0od =00

(ii) F spasercs so3pactawoueil (Tounee, HeyObIBalomeit);

(iii) F wenpepeiBra cnpasa, T. e. F(z) = lim 0 F(z + h).
h>0

b) Ilycts ¢dynkuus g: R — R usmepuma u E[|g(X)]] < co. [o-

KazKHTE, 4TO
o0

Elg(X)] = [ 9(z)dF(z),

— 0

rje HHTerpaJl B MpaBoil 4aCTH PABEHCTBA MOHUMAETCS B CMbI-
cie Jlebera—CrTHarbeca.

3agaua 4.

C nomoumpio dopmyisl Uro 3anumuTe creaywoiue ciay4vaiiHbie
npoueccsl X; B cTaHaapTHOH ¢opme

dX; = u(t,w)dt + v(t,w)dBy,
cooTBeTcTBYIOmMUM 06pa3oMm BeibpaB u € R™, v € R™™™ u pas-
MEpHOCTH T, Tn:

a) X; = B}, rne By — onHoMepHOe GPOYHOBCKOE JIBUIKEHHE;
b) X; = 2+t + P (B, — ongHomepHoe GpoyHOBCKOE JBHKEHHUE);
c) X; = B2(t) + B2(t), rae (B1, B2) — nByMepHoe 6poyHOBCKOE

JBHAKECHHE,
d) X; = (to +t, B;) (Bt — onqHoMepHOe 6pOyHOBCKOE JBHIKEHHE);
e) X, = (Bi(t) + Ba(t) + Bs(t), Bi(t) — Bi(t)Bs()), rame

(B, Bs, B3) — TpexmepHoe 6POYHOBCKOe JBHIKEHHE.
Hokaxxure ¢ nomounipio dpopmyssl Uro, yro
t

t
1
/BEst =3B} - stds.
v

0

4.2 ®oHA OLICHOYHBIX CPEACTB AJIs MPOBeICHNs MPOMEKYTOYHOH ATTeCTALMH.
Bonpocs! 1J1s1 IOATOTOBKH K 3a4eTy:

CroxacTuyeckre MOJIeNIH, BO3HUKAIOIUE B (PU3UKE, TEXHUKE, OMOJIOTUU M (PUHAHCOBOI
MaTeMaTHKe.

BeposiTHOCTHOE TIPOCTPAaHCTBO, Ciy4yailHbIE BEIMYUHBI, PACIPEAEICHHUS, MOMEHTHI,
CIIy4aliHbIE MPOLECCHI.



22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

Crny4aiiHble IPOLIECCHl U MX BEPOSITHOCTHBIE XAPaKTEPUCTUKH.
KoneuHoMepHbIE pacnpeieNeHns CIy4aiiHoro mpouecca.
MoMeHTHbIE XapaKTepUCTUKH CIy4aifHOro mporecca.

OcCHOBHBIE KJIacChl CIIy4alHbIX ITPOLIECCOB.

["ayccoBckue cinydailHbIe MPOLIECCHI.

CiyualiHble IPOLECCH ¢ KOHEUHBIMU MOMEHTAMH BTOPOI'O OPSIKA.
CranuoHapHble cllyyaiiHbIe TPOLIECCHI.

. MapKOBCKHE IPOLIECCHI.

. Anddy3noHHbBIE TPOIIECCHI.

. CraninoHapHsl€ Cily4aiHblE€ 0CIE10BATEIbHOCTH.

. JIunelinbie mpeoOpa3oBaHusl CIIy4alHBIX MTOCIIEI0BATEILHOCTEH.

. llenn Mapkosa.

. Pa3HOCTHBIE CTOXacTUYECKHE YpaBHEHUSI.

. MapTuHransl ¢ TucKpeTHbIM BpeMeHeM. CiyJaiiHblie (yHKIUH.

. CranimoHapHsbIe clyqaifHbie (QYHKITHH.

. Cnydaiinple GyHKINU C OPTOTOHATIBHBIMH U HE3aBHCUMBIMU IPUPALICHUSMHU.
. Maprunransl (HempepbIBHOE BPeMs).

. BunepoBckuii mpouecc.

. Maprtunranel, cyOMapTHUHTaNbl, CyHEpMapTHHTANbl C JUCKPETHBIM W HEMPEPHIBHBIM

BPEMEHEM.
@dyH/1aMeHTaIbHbIE HEPABEHCTBA.

Teopembl 0 CXOUMOCTH.

JlokanbHbIE MAPTUHTAJIBI 1 CEMUMApPTHHIAJIBI.

Paznoxenue [ly6a-Meiiepa.

HenpepbiBHbBIE U KBaJJPaTUYHO UHTETPUPYEMbIE MAPTHHT AJIbI

Teopema O TJIOTHOCTHM MPOCTPAHCTBA CTYNEHYATBIX IPOLIECCOB B IPOCTPAHCTBE
IpeJCcKa3yeMbIX IpPOLECCOB, HMHTEIPUPYEMBIX C KBaJApaToM IO XapaKTepPUCTUKE
JIOKQJIbHOTO KBAPATUYHO HHTETPUPYEMOIO MapTHHIala.

CroxacTuyeckuil  MHTErpaj;  OT  CTYNEHYaToro Ipolecca 10  KBaJpaTHUYHO
MHTETPUPYEMOMY MapTUHIAlly U €ro CBOMCTBA.

Omnpenenenne U CBONMCTBA CTOXAaCTUYECKOIO MHTErpaia OT MPeICcKa3yeMoro mpouecca 1o
JIOKaJIbHOMY KBaJIpaTUYHO UHTETPUPYEMOMY MapTHHTay.

CroxacTudeckuil MHTErpai 10 MapTUHTAIIBHOM Mepe.

®opmyna Hro.

JlemMma I'ponyoina—bennimana.

Croxactuueckas jemma ['ponyosia.

OmnpezneneHue CTOXAaCTHYECKOro AU(QepeHINaIbHOr0 YpaBHEHUS 10 KOMIIOHEHTaM
CEMUMAapPTUHTAJIOB U €T0 PEIlECHUSI.

Teopema CylecTBOBaHUS M €IMHCTBEHHOCTH CHJIBHOTO PEIIEHUS CTOXACTUYECKOTO
T depeHIMaTBEHOTO YPaBHEHHUS.

Teopema cymiecTBoBaHMs c€Ia0Oro pemeHus CTOXacTU4eckoro auddepeHnnanbHOro
YpaBHEHHUS.

Croxactuueckoe nuddepeHanbHoe ypaBHeHue MTo Mo craHAapTHOMY BUHEPOBCKOMY
poLeccy.

Juddy3nonHble mpolecchl Kak pelIeHUs CTOXAaCTHYeCKuX U epeHIInaTIbHbIX
ypaBHenui Uto. Ypasuenus A.H. Konmoroposa.

[Tpobnemb! GpuabTpaIum.

3agada 00 OoNTUMAaJIBHON OCTAaHOBKE.

CroxacTudeckoe ynpaBJeHUE.

Juddysuonnas Moaens 1eHbl akuuii: oT Mojenu bamense k Mmogenu CaMrodicoHa.
Onuuonsl, cripaBeanusas neHa. @opmyia biaska-Iloysca.



Kpurepun onieHnBanus KonnyectBo 6anios

OTBET IPaMOTHBIM, JIOTUYHO U3JIOKEHHBIN, CYIIIECTBEHHBIE
HCTOYHOCTH OTCYTCTBYIOT. HpOSIBJICHa A0CTAaTOYHAsA HaydHas U 3a4€T
00pa30BaTeNbHOKYIBTYpHAS IPYAULIUA.

B otBere 3HaunTenbHBIC TIPOOEIHI B PyHIaMEHTAIbHBIX 3HAHUSX,

HE3a4ECT
JOIIYCKAIOTCA CYIIECCTBECHHBIC OIIINOKHU.

OrneHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM X UHIUBUAYATBHBIX ICUX0(DHU3MIECKIX OCOOCHHOCTEH.

— Ipy He0OXOIMMOCTH MHBAIH/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS TOMOIHUTEIBHOE BPEeMsI JUISI IOATOTOBKH OTBETA HA SK3aMCHE;

— NIpH TPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUCHHSI MHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHUE TEXHUYCCKHIX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JIJIsl 0OYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3JI0POBBS
U WVHBAIWIOB TIPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs [0 JUCIHUILUIMHE MOXKET
MIPOBOMTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBSI TI0 JUCIHILIUHE MPEAyCMaTPUBACT MPEIOCTaBICHNE HHPOPMAIUN B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM X 370POBbS M BOCIIPUATHS WH(POPMAIIHH:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0yyJaronuxcs.

5. IlepevyeHb OCHOBHO¥ U 10NOJHUTEJIbHOH YUueOHOIi TuTepaTypbl, He0O0X0AUMOI 1J1s1
OCBOCHMSA IMCIUILIHHBI.

5.1 OcHoBHas JiuTEpaTypa:

1. AndpcpepeHumnansHble ypaBHEHUS : y4ebHUK / . - 4-e n3a. - Mocksa : duamatnur,
2002. - 252 c. - (Kypc BbiCcwWwen maTeMaTukm n matematmyeckon pmsmkn. Bein. 6). - ISBN
978-5-9221-0277-3 ; To e [ONeKTPOHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=145012

2. Musutep, 5.M. Teopus cirydaifHBIX MPOIECCOB B IpUMepax U 3a1a4ax [ DIeKTPpOHHBIH
pecypc] : yueb. mocobue / b.M. Mumnnep, A.P. [lankoB. — DnekTpoH. gan. — Mockaa :
dwusmaraut, 2007. — 320 c. — Pexxum pocryma: hitps://e.lanbook.com/book/48168

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Bymunckuii, A.B. Teopus ciydailHBIX TpoieccoB [DIIEKTPOHHBIN pecypc] : yueO.
nocobue / A.B. Bynunckuii, A.H. lllupseB. — Dnexrpon. nan. — Mocksa : @usmaraur, 2005. —
400 ¢. — Pexwum goctyna: https://e.lanbook.com/book/59319



http://biblioclub.ru/index.php?page=book&id=145012
https://e.lanbook.com/book/48168
https://e.lanbook.com/book/59319

2. ActawoBa, W.B. [OuddepeHumanbcHble ypaBHeHna [/ W.B. ActawwoBa,
B.A. HukuwkmH. - MockBa : EBpasnmnckmin oTKpbITbid MHCTUTYT, 2011. - Y. 2. - 108 c. - ISBN
978-5-374-00487-8 ; To xe [OnekTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=90342

5.3. [lepuoauveckue U31aHusA:
He ncnonb3yrorcs npu n3ydeHuu Kypca.

6. Ilepeuenr pecypcoB  HH(POPMAUUOHHO-TEJEKOMMYHHKANIMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX ISl OCBOCHHS TUCIUILIHHBI.

1. DnextponHas 6ubnuoredHas cucrema usaarenscra "Jlans" — http://e.lanbook.com/

2. DnexTpoHHas 6ubimoreunas cucrema "FOpaiit" — http://www.biblio-online.ru/

7. Meroanyeckue YKa3aHus 1Js 00y4alOIIUXCHA 110 OCBOCHUIO JUCUMILIHHBI.

CamocrosaTrenbHas paboTa CTyACHTA SBISETCS HEOOXOAMMOM M KpailHe Ba)KHOW IpH
U3y4EHHH JI000r0 TEOPETHYECKOr0 WJIM HPAKTHYECKOro Y4eOHOro Kypca M JOJDKHA ObITh
NpaBWIbHO oOpranu3oBaHa. llpexkme Bcero, HeoOxoamMo, dToObl 23Ta pabora Obula
cucreMaTuyecko M perynsipHoil. CamocTosTenbHas paboT JENUTCS MEXAY TEOpeTHYeCKOH
YacThIO Kypca U MPaKTHYECKOW, HO 3TO JICJICHHE HE HOCUT (POPMAIILHOTO XapaKTepa, MOCKOIbKY
peleHre MPAaKTUYECKUX 3ajiay MpeycMaTpUBAET 3HAHWE OCHOBHBIX TEOPETUUYECKHUX MOHATUN U
METOJIOB, a TEOPETUYECKUE 3HAHUS B CBOIO OYepelb HE MOI'YT yCBaUBaThCsl 0€3 MPaKTHUECKON
paboThI C TEOPETUUECKUMU KOHCTPYKIHSIMH.

[Ipu moaroToBKe K MPAaKTUYECKOMY 3aHATHUIO CTYAEHTY L€J1€CO00Pa3HO MO3HAKOMUTHCS
CHayaJla ¢ TEOPETUYECKUMHU MOHATHIMHU, OTHOCSIUMHUCS K JAHHOMY pa3zeiy, YTOObl ySCHUTb JJIs
ce0st CMBICIIOBYIO 4acTh paboThI. [J1s1 3TOr0 peKOMEHIyeTCsl MPOYUTATh JICKIIUU HITH YIeOHUKH, B
KOTOPBIX OCBELIAIOTCS COOTBETCTBYIOILME BOINPOCHL. ECTECTBEHHO, CTYIEHTY HE00sA3aTelnbHO
WCIIOJIB30BaTh JIUIIL JIMTEPATypy, YKa3aHHYIO B OuOIMOrpaduu, HO HAa HAYAJIBHBIX CTaJIUIX
U3y4eHMsl MaTepuaia 3TO JenaTh jkenarenbHo. Co BpeMEHEeM pacIlMpeHUe HCIOJIb30BAHUS
JUTEPATYpPHBIX UCTOUHUKOB MOXHO JIMIIb IPUBETCTBOBATH. [lepen pemieHnemM JoManiHuX 3aiad
CTYAEHTY L1€JIeCO00pa3HO O3HAKOMUTCS CHavaja ¢ Co/IepyKaHue MPEIbIIYILEero 3aHATHs, YICHUTh
JUIst ce0sl METO/Ibl pelIeHHs 3a/1ad paccMarpuBaemMoro Tuna. Ilpu 3Tom y cTyeHTa ecTeCTBEHHO
BO3HUKAIOT 3aTPyJHEHUS U BOIPOCHI, KOTOPHIE OH MOKET 3aJaTh IIPEMOJABATENI0 HA CIEAYIOIEM
MPAKTUYECKOM 3aHATUU. JIr06oe mpakTHYecKoe 3aHATHE HAaYMHAETCsS ¢ pa300poB BOMPOCOB U
3aTpyAHEHUH Mo JoMamiHeMy 3afaHuio. dopMa MpaKkTUUECKUX 3aHATHH, 0COOEHHO 3aHATUN
71ab0paTOPHBIX, MperlyCMaTPUBAET AUAJIOr MEXIY CTYIAEHTaMH U mpenojaBaTeneM. IIpakTuka
MOKa3bIBAET, YTO CTYJAEHTHI OXOTHO MPUOETAIOT K MPSIMOMY JHAJIOTY C IIPENoiaBaTesIeM U yMEIOT
U3BJI€Yb JJIs1 ce0s1 OJIb3Y U3 COOTBETCTBYIOIIET0 Auanora. Kaxaas Tema 3akaH4MBaeTCsi UTOrOBOM
KOHTPOJIbHOM paboTOil ¢ BhICTaBieHHMEM OLEHKU. CTYAEHT JOJKEH MOIYYUTh M0 KaKIon
KOHTPOJIbHOM pa0oTe XOTsI Obl yIOBJIETBOPUTEIBHYIO OILIEHKY, HHA4€ OH [O0JIy4yaeT
JIOTIOJTHUTENbHOE 3a/laHke C O00s3aTelbHBIM YCIOBHEM OTPAaOOTKH HEYAOBJIETBOPUTEILHOM
OLICHKM II0 COOTBETCTBYIOIIEH KOHTPOJBHON pabore. OTH OTpabOTKM NPUHUMAIOTCS
npenoaaBaresieM, BEAYIIMM IPAaKTUUECKUE 3aHATUS B T€UEHHE Bcero cemectpa. [lo pesynbratam
KOHTPOJIbHBIX Pa0OT M UX OTpabOTKaM CTYJEHTY BBICTABIISIETCS UTOrOBas OLIEHKA IO MPaKTHKE,
oTpesieIEHHBIM 00pa30M BIIUSIONIAs HA €T0 3a4ETHYIO OIICHKY.

B ocBoeHun NUCHUIUIMHBI UHBAJTUAAMHM U JIUI[AMH C OTPaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsl OOJIBIIOE 3HAYEHHWE MMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETy SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLUM MHJMBUyaTN3allii O0y4EHHUSI U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM W OOy4aromUMCs HMHBAJIUIAOM WM JIMIOM C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.


http://biblioclub.ru/index.php?page=book&id=90342

8. llepeuyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYLIECTBICHHH

00pa30BaTeJILHOI0 MPOIEcca MO TUCIHIIJIHHE.

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
— Pabora ¢ nH(popMalMOHHBIMU CIIPABOYHBIMU CUCTEMAMU;
— Mcnonp30BaHue 3JIEKTPOHHON TOYTHI MPETOAaBaTeNIeH 1 00yJalOIMXCs ISl PACCBUIKH,

MIEPENUCKHA U OO0CYXKICHHUS BOSHHUKIITNX YICOHBIX MPOOIIEM.

MarepuajibHO-TeXHHYECKAsI

8.2 [lepeueHb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecTeYeHusl.
— O¢ucusiii naket npunoxenur Microsoft Office.

8.3 Ilepevennb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:
— DnexTpoHHBIE pecypebl oudbmunorexu Kyol'Y — https://kubsu.ru/node/1145

0aza, HeoOXxomumasi /I  OCYLIECTBJICHUSA

06pa30BaTeJ'II:HOFO npomecca mo AMCuuIInHge.

MaTepI/IaHBHO-TeXHI/IquKOG obecreueHne AU CIHITIIMHBI

No Bug pabor
(MoOmyssl) M OCHAIIEHHOCTD
1. JIeKIIMOHHBIE 3aHATUS JIeKIMOHHAs ~ ayAWTOpHUsA,  CIEUUAIBbHO  000pylOBaHHAs
MYJbTUMEAUMHBIMU ~ JIEMOHCTPALIMOHHBIMM  KOMIUIEKCaMH,
yueOHOI MeOeIbIo
2. JIaGopaTopHbIE 3aHATHS [Tomenenue 1715 NpoBEAECHUSI TAOOPATOPHBIX 3aHITUH
OCHAIIIEHHOE y4eOHOM Mebesblo, TOCKOH MapKepoM MM MEIOM
3. I'pynnossie [Tomemienue uisi IpOBEAEHUS TPYNIOBBIX (MHAMBUAYaAJIbHBIX)
(MHIUBUYyaTbHBIE) KOHCYJIbTAllMi, yuyeOHOH Mebenblo, JOCKOH MapKepoM WU
KOHCYJIbTaIIUU MEJIOM
4. Texymuii KOHTpOIb, | [IoMeleHne s NMpoBeACHUSA TEKYLEH U IMPOMEKYTOYHOU
MIPOMEKYTOUHAs aTTecTallii, OCHAIleHHOEe Y4eOHOIl Me0enblo.
aTTecTalus
S5. CamocrositenbHas pabota | Kabuner Uit camocTosiTeNbHOM — pabOThl,  OCHAIIEHHBII

KOMIIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUEHHS K
cetn «MHTEpHET», MPOrpaMMOM SKPAHHOTO YBEIWYEHHUS U
00ecCrevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO WH(GOPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA




Penenzus
Ha pabo4yIo IporpamMMy AUCLHUILIHHE]
«Croxacruyeckue JuppepeHUHANLHbIE YPABHEHHS H HX TIPHJIOKCHHS
o HamnpasieHHIo noarorosku 01.03.01 Maremaruka,
O4HO# (OpMBI 06yUeHHS.
CocraButens paGoueii nporpaMMsi:
JOLIEHT, KaHA. ¢pu3.-mMat. Hayk DTBOY BO «Ky6I'Y» Bupiok A.D.

Pa6oy4as nporpaMMa nonHocTEIO cooTBeTCTBYET TpeboBanusm ®T'OC BO ro
HanpasyieHHIo noaroroBky 01.03.01 Maremartuka (ypoBeHb GakanaBpuaTa).

Pa6o4as mporpaMMBl COIEPKUT TEMaTHYECKHi [UIaH, KOTOPbIH pPacKpbiBacT
NIOCJIEIOBATENIBHOCTh HM3YYEHHS TEM M pa3felioB MpOrpaMMbl, C YKa3aHHEM

MIPaKTHYECKHUX YaCOB.
Conepxarnuiicst nepeyeHb U KOJIHYECTBO IPAKTHYECKUX 3aHATHI JOCTATOUCH

A1 GOpMHpPOBaHHsl YPOBHSA IIOArOTOBKH, onpeenenHoro tpebosanusamu ®IOC.

INepeyeHs TeM U pa3fenoB, KOTOPHIE AODKHBI U3YYUTh CITyLIATENH, a TaK/Ke
OCHOBHBIE TpPeOOBaHHMA K YPOBHIO NOATOTOBKH ClymaTened oObeMy 3HaHHMH H
YMEHHM, KOTOPBIM OHH HOJDKHBI 00NafiaTh MO KaXKAOH M3 NEpeYMCIEHHBIX TEM.
Hnoopmanuss o Bumax u ob6beMe y4deOHOUM pabOTBI COHEPKMT TEMAaTUKY
JIEKLMOHHBIX 3aHATHH M J1abopaTOpHBIX paboT, NMpHU3BaHHBIX CHOPMHPOBATH VY
CTyIeHTOB 6a30Bble 3HaHUS U (OPMHUPOBAHHE OCHOBHBIX HaBBIKOB, HEOOXOAUMbIX
JUIS pellieHHs 3a/1a4, BO3HUKAIOIIHMX B IPAaKTHYECKOH e TEeNbHOCTH.

CaMocTosTeNnbHBIE 3alaHUs pAa3BUBAIOT 3HAHMS, YMEHHMS U HAaBBIKH,
NIOJTy4eHHBIE B pe3yJIbTaTe U3y4eHUs NpeMeTa.

IlepeueHb cpencTB OOy4eHHS MCYEpNBIBAIOLIMA M COOTBETCTBYET
NpeabABIAEMBIM TpeOOBaHUAM.

Coucok nHTepaTypsl COAEPXHT JOCTaTOYHBIH COCTaB HCTOYHMKOBR,
HEeoOXOJMMBIX JUI KaueCTBEHHOro 00y4eHHUs CTYIEHTOB.

Pa6Goyas mporpamMma mucuuruinesl «Croxactuyeckue aubdepeHmanbHbe
YpaBHEHHUS M UX NIPHIIOXKEHHUsD» CIIOCOOCTBYET NPUOOPETEHHIO U Pa3BUTHIO yMeliHii
M HaBBIKOB JUIS pelleHHs NpopeCCHOHANBHBIX 3a/1ay IPH MIOMOILH CTOXACTHYECK X
nuQdepeHIHANBHBIX YPaBHEHHH, (POPMHPOBAHHIO KOMIIETEHTHOIO CIIELHAIMCTA.

PelieH3eHT,
I'ycakoB B.A.,
KaHA. ¢us. — Mate

¢
ol

aupextop OO0




Peuensusn
Ha pabo4yIo IporpaMMy AHCIUHILIHHE]
«Croxactuueckne aAndepeHUHANLHBIE yPABHEHHS H HX IPHIOKEHHS
1o HanpaelieHHI0 moarotosku 01.03.01 Marematuka,
04HO# (hopMEI 0Oy4eHHs.
CocraButens paGoyeii nporpaMME:
JOLIEHT, KaHJ. ¢pu3.-Mat. Hayk PTBOY BO «Ky6I'Y» Buprok A.D.

Peuensupyemass paboyas mnporpaMma AMCUMIUIMHBEI —COCTaBleHa B
coOoTBeTCTBHH ¢ TpeboanuaMu OI'OC BO no Hanpasnenuio noarotoBku 01.03.01
Maremaruka.

TemaTudeckuii mnumaH HMeeT ONTHMalbHOE paclpelelieHHe 4YacoB I10
pasfienaM ¥ TEMaM o 04HOH (opMe 00ydeHHUs, B COOTBETCTBHH C y4eOHEIM I/IAHOM.

VYKa3aH nepedeHs TeM U pa3felioB, KOTOPEIE JODKHBI H3yYHTh CIyLIATENH, a
TaKXKe OCHOBHBIE TPeOOBaHHS K YPOBHIO MOATOTOBKH CITylIareseil o6seMy 3HaHHil
H YMEHHH, KOTOPEIM OHH JOJDKHBI 00J1aaTh Mo KaXI0H W3 MePEeYHCIIEHHbIX TCM.

Conepxammiics nepedeHb TeM 1ab0OpaTOpHBIX 3aHATHH JOCTATOUEH [
(hopMHpOBaHHs YPOBHS MOATOTOBKH, onpeeneHHoro tpebosanusmu ©IOC.

B nporpaMme mnpHBeIeHB OLEHOYHBIE CpEACTBA JUIA TEKYIUEro KOHTPOJIS
yCIIeBaeMOCTH, ITPOMEXYTOYHOM aTTECTALIMH 10 HTOraM OCBOEHHS JUCLIUIIMHbI H
y4ebHo-MeTouYecKoe obecreyeHue.

[NpodunpHas HANpaBIEHHOCTH B MporpaMMe pealu3yercs MyTeM
HCIIOJIb30BaHHUs PHOOPETEHHbIX 3HAHHH H YMEHHH B pellleHUsX 3aa4 PO(QUIbHOH
HaIpaBJIEeHHOCTH, BHINOJHEHHH MCCIEJOBATENIbCKHX H NIPOEKTHEIX paboT Mo cBoek
CHELHANEHOCTH C HCNOMB30BaHHEM MaTeMaTHYeCKHX METOJOB, MOMYyYEeHHA OIbITA
HCIIOJIF30BAHHsA MaTEMaTHKH B COJEpPXKATelbHBIX W NPOQECCHOHAIBLHO 3HAYMMIIX
CHTYaLlUAX.

H3ydeHne MOUCOMIUIMHEI (OpPMHPYET BeCh HEOOXONUMBIH mnepedchn
kommnereHuuii, npexycmorpenHsix ®I'OC BO. IlpeacraBneHHas nporpamma
comepxarensHa, orBeyaerT TpebopanuaM @OI'OC BO mno mnocTtpoenuio
COZIepXaHHIO, IOCTaBICHHBIM 3a/ayaM, BKIIOYAET JOCTATOYHOE KOJIMYECTBO

Ppa3HO06pPa3HBIX HJIEMEHTOB, HAIIPABIIEHHBIX HA PA3BUTHE YMCTBEHHBIX, TBOPYECKIIX
crocobHocTel 00yJarerocs.

Penenzenr,

Bynsxun A.B.,

KaHJ. (u3. — MaT. HayK,

JOLEHT Kadeapsl 000pyAOBaHUA HEPTAHBIX

u razoBsix npomeicioB ®I'BOY BO Ky6I'TY.




