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YTBEPXKJAIO:

Hekan dakyn era MaTeMaTHKH 1
uHpopmannoHH X TEXHOJIOTUH

o /‘,

Mouceenko U.A.

Pabouas nporpaMma yueGHOH aucumniuubl «CToxacTHueckue auddepeHHHATBHBIE
YPaBHEHHsI» COCTaBJieHa Ha OCHOBaHMM DeJepasbHOrO0 TrOCYAapCTBEHHOTO 06pPa30BATEILHOIO
CTaHjapra BbICIIEro 00pa3oBaHMs — Maructparypa IO HamnpaBieHuto noarotoku 01.04.02
[lpuknagnas wmarematika M MHOOPMATHKA, YTBEPKACHHOrO IpPHKa3oM MuHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoii ®enepanuu ot «10» suBaps 2018 r. Ne 13; ocyaapcTseHHOTO
obpasoBatensHoro craHmapra Beicmiero obpasosanus (TOC BO) J[loweuxoit Hapoamoii
Pecny6nvkn  (JIHP) no uanpasnenuto moarorosku 01.04.02 TlpuknagHas maremaTHka M
undopmaruka; Ilopsaka opranusauum ydyeGHOro mpouecca B 0Opa3oBaTeNbHBIX OpPraHM3aLUsX
BhICLIETO NpodecchoHanbHoro obpasosanus Jloueuxoit HapoaHoii Pecny6iuku, yTBepiKaeHHOro
npuka3zom MunucTepcTBa 06paszoBanus U Hayku JloHeukol Hapoanoit Pecny6auku ot 10.11.2017
r. Ne 1171 (c u3aMeHeHMAMHU U JOTIOJHEHUSIMH); Y4eGHOrO MilaHa ¥ OCHOBHOM MpO(eccHOHANBHOI
o0pa3oBaTeNnbHON MPOrpaMMbl  BHICIIEr0  06pa3oBaHMs HampaBjieHuss noarotoBku 01.04.02
[lpuknagnas matemaTHka ¥ HHGOpPMAaTHKA, MAarmcTepckod nporpamMmsr:  «CTaTHCTHKay,
paspabotanHbix B 'OY BITO «JloHelkuit HAUMOHAIBHBIM YHUBEPCUTETY.

PaspaboTumk:
ooyenm, S
K.Qh.-M.H., Ooyenm v T. B. J)KmbixoBa

Pabouasi nporpamma yueGHOH AMCUMIUIMHBI yTBEpXKAGHA Ha 3acelaHud Kaeapsl TeopuH
BEPOSITHOCTEH M MaTEMaTHYECKOM CTATUCTUKH

[Tpotokon Ne 13 ot «07» anpeha 2021 r.

1.0. 3aBenyrowero kadpeapoit TBUMC £ (Dzjyu,ij — E.C.T'nymankos

Pabouas nporpamma yueGHOM mMCUMIUIMHBI 006peHa yueGHO-METOAMYECKOH KOMHUCCHEH
(akynabTeTa MaTeMaTHKH U MHYOPMALMOHHBIX TEXHOJIOTHIA

ITpotoxon Ne 4 ot «14» anpens 2021 r.

[Ipencenarens yyeOHO-METOJMUECKONH KOMUCCHH A?/ //
(bakynbTeTa MaTeMaTUKH U HHPOPMALIMOHHBIX TEXHONOTHIA L7/ JL.LU. CensixoBa




1. OBJACTb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLLECCE

VYuebnas auciumimHa «Croxactuueckue aupepeHInaNbHble YPaBHEHUS» OTHOCHTCSA K
BapUaTUBHOW 4YacTu oOpa3oBaTelbHOM MporpaMmsbl. [l u3ydeHus JaHHOW y4eOHOM TUCIUILIMHBI
HEOOXOJUMBl 3HAaHMS M yMeHHs, (opMHUpYeMbIe npeduecmeyiowumy  OUCYUNTUHAMU ——
MaremaTtnueckuii  aHanmu3, aupepeHIranbHble  YPaBHEHHUs, TEOPHs  BEPOSTHOCTEH W
MaTeMaTH4ecKasi CTAaTHCTUKA, TEOPHs CIyYalHBIX MPOLECCOB, TEOPHSI MacCOBOTO OOCTYKHBaHUS,
(conymcmeyrowumu  oucyuniunamu — mamemamuyeckoe MOOEIUPO8AHUe, MaAmemMamuyecKas
meopus. UHeeCmuyull, meopusi puckog.) 3HAHUA M YMEHHMs, IOJIYYEHHBIE B XOAE W3y4ECHUS
mucuutuiHbl «Croxactudeckue nuddepeHnuanbHble YPaBHEHUS» HCIIOJIB3YIOTCS IPH HANTMCAHUH
BBIITYCKHOM KBaJIM(PUKALIMOHHONU PabOTHI.

2. CTPYKTYPA JUCHUIIJINHBI

. ®opma o0ydeHust
XapakTepucTuka y4eOHOM TUCIUTUTUHBI
OuHas 3aoyHas
Hanpasnenue noarotoBku 01.04.02 [MpuknagHas MaTeMaTHKa ¥ HHPOPMATHKA
Marucrepckasl mporpaMma Crarucruka
[IporpamMma nmoAroToBKH Marwuctparypa
Kpanuduxarnms Marwuctp
KonmuecTBo copepkaTelbHBIX MOTYJICH U TEM 1(7)

JucuunnuHa 0a30B0i / BapuaTUBHON YacTH

N BapunaruBHO# yactu
00pazoBaTeIbHON MTPOrPAMMBI

1 MoynbHBII KOHTPOJIb,

DOopMBbI KOHTPOJISI
9K3aMeH B 1-M cemecTpe

T'ox moaroroBku 1 X
CemecTtp 1 X
KonmuecTBo 3a4eTHBIX €MHUIL 5 x
KosmuecTBo yacoB Bcero 180 X

B T.U..
- JIEKIIHOHHBIX 18 *
- IPAKTUYCCKUX WM CEMHUHAPCKUX 54 X
- JJabOPATOPHBIX X
- CaMOCTOSTEIILHON pabOThI 108 X
B T.Y. MHJMBHIyaJIbHOE 3a/IaHUC x
HenenpHOE KOJIMYECTBO 4acoB 10 X
B T. 4. - AyJINTOPHBIX 4 x
- CaMOCTOSITEIbHOM pabOThI CTyJCHTA 6 x

3. OITIMCAHME JUCHUIIJIMHBI

Hear mn3yvennss mucuumimHbl «Croxactuyeckue nudQepeHIraIbHble YpaBHECHUSI» —
U3NI0JICeHUe psioa paz0enog meopuu CMOXACMudeckux Oup@epeHyuaivHblx YpasHeHull ¢ Yeabko
NOLYYEHUsL CIYOEHMAaMU OCHOBHBIX NPEOCMABIeHULL.

Bamaum: 6 npoyecce uzyuenus Oucyuniunvl «Cmoxacmuueckue Ougdepenyuanvhvie
VPABHEeHUs1» CMyOeHmbl OO0JINHCHbL UMemb Nnpeocmasienue 00 OCHOBHbIX Memodax meopuu
cmoxacmuyeckux OugpgepeHyuanvublx YypagHeHuu Ol pa3gUmMus NPAKMUYECKUX HABbIKOS
NOCMPOeHUs CMOXACMUYECKUX Mooeell Pa3IuiHbIX NPOYecco8 eCmecmeo3HaHusl.

TpeGoBanusi Kk pe3yJibTaTaM OCBOEHHS THCHUILIMHBI, [Iporiecc U3ydeHHs TUCIIUILIMHBI
«Croxactrueckue auddepeHInanbHble ypaBHEHUs» HaNpaBieH Ha (OPMHPOBAHUE DIEMEHTOB
cienyromux kKommereHuuid B coorBerctBun ¢ ®I'OC BO P®, 'OC BO [HP (mpoekrt) mo
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HanpasieHuto noarotoBku 01.04.02 Ilpuknagnas maTeMatuka W UHPOpPMATHKA M OCHOBHOMU
npodeccnoHaIbHON  00pa3oBaTeIbHONM TPOTPAMMBI  BBICIIEr0  OOpa3oBaHUS  HAMPABJICHUS
noarotoBku 01.04.02 Ilpuknagnas maremaTuka W MHPOPMATHKA, MAaruCTEpPCKOW MPOTPAMMBI:
«AKTyapHass MaTeMaTHKa»:

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):
OINK-1. Crnocoben pemarb akTyalbHble 3a7aud  (pyHIAMEHTAIbHOH U TMPHKIATHON
MAaTEeMAaTHKH.
OI1K-2 CrniocoOeH COBEpIICHCTBOBATh M PEATM30BHIBATh HOBBIE MAaTEMAaTHUECKHUE METO/IbI
e peuIEHNs TPUKIATHBIX 3a4a4.
Hpogeccuonanvnvie komnemenyuu (I1K):*
CnocobeH paspabaThiBaTh M aHAJIU3UPOBATH KOHIIENITYAJIbHBIE U TEOPETUUYECKUE
[1K-4. MOJIENIM pEelIaeMbIX 3aJad MPOEKTHOW W IPOU3BOACTBEHHO-TEXHOJOTHUYECKON
JIeSITENIbHOCTH.
K-10. Cniocoben pazpabarbiBaTh y4eOHO-METOIUYECKUE KOMIUIEKCHI I DJIEKTPOHHOTO
00y4eHHs.

UHIUKATOPbI 0CTH:KEHHsI KOMIETeHNIHii U pe3yabTaThl o0ydeHusi’. JoCTiKeHHe
KOMIIETEHIIUI OLICHUBAETCS Ha OCHOBE TAKUX MHAMKATOPOB M COOTBETCTBYIOLIUX MM PE3YJIbTAaTOB
0OyJeHMUS:

OomenpodgeccuoHaIbLHbIE

HNuaukaTopsl Pe3ysabTaThl 00y4yeHus
KOMIIeTEeHIIN U
OIIK-1. U-1. 3HaeT OCHOBHBIC MTOHATHS, CTPYKTYpPHBIE
Brnaneer meronamu | TeopeMbl, OCHOBHBIE TeopeMbl ITO
ClHY B 3uaer Teopun GuibTparuy U Auddy3noHHbIC

OIIK-1. CriocobeH peniaTh

IIPUITIOKCHUAX K
Kpac€BbIM 3a1a4aM,

TIPOIIECCHI

3HaeT JOrnuecKue CBI3U MEXAYy OCHOBHBIMHU

aKTyaJIbHbIE 33J1a4 3anauam HOHATHAMH KypCa
bynnamenTanbHoH 1 (unancoBoi YMeeT J0Ka3bIBATh YTBEPKIACHUS U TEOPEMBbI
NPUKIIA/IHOH MaTEMATHKH. MaTCMaTHKH U VMeeT aHaIM3UPOBATh MIEPHOIMIECKYIO
3aja4am 00 JIATEPATYPY 1O TEMATHKE Kypca
OIIK-2. Criocoben ONTHMAJILHOM
COBEPILEHCTBOBATH U YHIpaBJICHUHA
PEan30BBIBATH HOBHIE 3Haer KOHCTPYKTHBHBIC METO/IbI IIOCTPOCHHS
MaTeMaTHYECKHUE METOIbI IHUCJICHHBIX PCIICHUN
PEILCHHS IPUKIATHBIX 3HaeT MPHIOKEHUS TEOPUU CTOXACTHHECKHX
3a1au. OIIK-2. U-1. b dhepeHInanbHBIX ypaBHEHHN
Brnaneer meronamu | YMeeT pelaTh NPOCThIC CTOXACTHYECKHE
pemenust CIIY YpaBHEHUS

YMeer HaxoauTh reHepatopsl pemenuit CAY

YMmeer ncnonb3oBaTh Teoputo CIIY B
NPUIIOKEHHSIX




IIpogeccuonanbHbie
HNuauxaropbl PesysabTatel 00y4yeHus
KOMIICTEHIINH
3HAaeT OCHOBHBIE PE3YJIbTAaThl TEOPUHU CTOXACTHUECKHUX
I1K-4. Criocoben pesy P -
Qg depeHnnanbHbIX YpaBHEHUM: TEOPEMBI
pa3pabaTeiBaTh U .
CYIIECTBOBAHMSI U €IMHCTBEHHOCTH PEIICHUM
aHaJIM3UPOBATH [1K-4.1-1.
3HaeT  KOHCTPYKTHBHBIE  METOABI  IMOCTPOCHHS
KOHIIENITYaJIbHBIE U Buiageer .
- YHCICHHBIX  pEIICHU, BU BEPOSTHOCTHBIX
TEOPETUYECKUE TEXHUKOU . o
NpECTABICHUN PEIICHUI KPaeBbIX 33134
MOJEJU pelIaeMbIX HIOCTPOCHHS
. VYmeer oOpaOaThiBaThb CTaTUCTUYECKHE JIAHHBIE;
3a]1a4 MPOEKTHOU U YHCIICHHBIX
N CTPOUTH aJ€KBAaTHBIE MOJIEIM PEAJBHBIX MPOLIECCOB U
IIPOU3BO/ICTBEHHO- pemenuii C1Y . .
o SIBIICHHUI Y TIPOBOJIUTH WX TOCIEAYIOMINNA aHAITN3
TEXHOJIOTUYECKOU
YMeeTr CTpOUTh MOJENM TPOIECCOB  pealIbHbIX
NEeSITEIbHOCTH. .
SIBJICHHUI U pelIaTh MPOCTHIC 3391
[IK-10. Cniocoben [IK-10. U-1. 3HaeT  NPWIOKEHHS  TEOPUM  CTOXAaCTHUECKHX
pa3pabaThIBaTh Bunageer TG depeHInaIbHbIX YpaBHEHUN
yaeOHO- COBPEMEHHBIMH | YMeer IPUMEHSITh COBpPEMEHHBIC METO/IbI
METOTUYECKUE METOJaMH KOMITBIOTEPHON peanu3alil MoJeled K peleHHro
KOMIUTEKCHI TSt KOMIIBIOTEPHOU | TIPaKTHYECKUX 3a/1a4
AIIEKTPOHHOTO peanuzanuu
00y4eHHs. CTATUCTUYCCKUX
JITOPUTMOB

4. ®OPMBI OPTAHU3ALIMYA YYEBHOT'O MPOIIECCA M COJIEPJKAHUE
TACIATLITAHBI

Hucuumnuna «Crtoxactuueckue auddepeHnnanbHble  YpaBHEHUS» IpelycMaTpuBaeT
cienyomue (Gopmbl opraHu3alUMu  y4eOHOTo Ipolecca: JIEKIHH, TMPAKTUYECKUe 3aHATHUS,
CaMOCTOSITENIbHYIO padOTy CTYACHTOB.

Martepuan wu3naraeTcsi C  UCIOJIb30BAHHEM  OOBSICHUTEIbHO-WUIIOCTPATUBHBIX U
HCCIIeIOBATEILCKUX METOJIOB IpenoAaBanus. [Ipy mpoBeaeHUH JIEKIUH U MPaKTUUYECKUX 3aHSITUN
WCIOJIb3YIOTCS MYJIbTUMEANMHbBIC TIPE3CHTALlMH, pa3JaTOYHbIE MAaTEPUAIBL.

B yuebGHOM mporiecce MIUPOKO TMPUMEHSIOTCS AaKTHBHBIE M HHTEPAKTUBHBIE (HOPMBI
mpoBeleHUsT  3aHaTUd  (pa30op  KOHKPETHBIX  CUTYyallMid, JUCKyCCHS), BHEAYAUTOpPHAS
caMoCTOsITeNIbHAasg paboTa, OaUIbHO-PEUTHHIOBas CUCTEMa OIICHKH YCIIEBAaeMOCTH, JIMYHOCTHO-
OpUEHTHpPOBaHHOE O0OydeHue, MpolnemMHoe oOydeHue. B ydeOHOM Tmpoliecce HCHOIB3YIOTCS
MHTEPHET-PECYPCHI 10 JAHHOMY KYPCY; pacCMaTpPUBAIOTCA 3a/1a4H, MAKCUMAIIbHO MPUOIUKEHHBIE K
KOHKPETHBIM MPAKTUYECKUM CUTYaIUsIM, CAMOCTOSTENIbHASI pab0Ta; KOHTPOJIbHBIE PAOOTHI.

CamocrosarenbHas paboTa CTYIEHTOB MpeaycMaTpUBAaeT MOJArOTOBKY K MPaKTHYECKUM
3aHSTHUSIM, TIOJITOTOBKY KOHCIIEKTOB IO OT/IEIHHBIM BOIIPOCAM M3yYaeMbIX TEM, U3yUeHUE y4eOHOI
U METOJAMYECKOW JIUTepaTyphbl, AHHOTAUUW CTAaT€, NOATOTOBKY U 3allUTy pe3yJbTaTOB
COOCTBEHHBIX HAYYHBIX UCCIIEI0BAaHUN.

TemaTuuecknii niian «Croxactuueckue 1uddepeHanbHble ypaBHEHUS»

Tembl \ Bonpocel TeMbl
CoaepikareabHblii MoayJb 1. Heo0xoaumbie cBeieHHsI M TEOPEMBI.
1. Hexotopsie CBEACHNA 13 1.1. CxoauMocTh  CiIy4ailHBIX  IOCIEI0BATEIbHOCTEMH.
TCOPHH BEPOATHOCTCH. HepaBencrBa mns maremarnyeckux oxupaHuid. CioydaiiHble
IPOLIECCHI.
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2. CiydaiiHble IPOIIECCHI.

2.1. MapkoBckue u auddysnonnsie npoueccol. CiydaiiHbie
IIPOLIECCHI C HE3aBUCUMBIMU NIPUPALLECHUSIMHU. BUHEPOBCKUM U
IyaCCOHOBCKHM mpoLecchl. YUCIEHHOE MOJEIIUPOBAHUE
IIyaCCOHOBCKOTO ¥ T'ayCCOBCKOI'O PaCIpPECIICHUN.

3. CroxacTu4eckue MHTErpabl.

3.1. CroxacTH4ecKne WHTETpPabl 110 BHHEPOBCKOMY
IpoIeCcCy U cToXacTudeckue TudQepeHnnaibHble ypaBHEHUS
maddysnonnoro tuma. Croxactuyeckwii uHTErpan Hro.
[Mpoueccet Uto.  ®opmyna  Uro.  Croxactuueckue
maddepennuanbapie  ypaBHeHuss Hto. Croxacthyeckuid
MHTErpaJl 10 IyaCCOHOBCKOM CIIy4ailHOM Mepe.

4. Croxactuueckue uHTerpansl | 4.1. Croxactuueckuil MHTErpan mo maptunrainy. dopmyna
1o MapTUHTAJIaM u | Uto nns mpoueccoB UTo co ckaukooOpa3HON KOMIIOHEHTOM.
CTOXaCTUYECKHE Croxactuueckue  auddepeHmaibHble  ypaBHEHUS  CO
muddepeHnraibHble  ypaBHEHHS | CKauKooOpa3HOM KOMITIOHEHTOM. NHrerpansHoe
co CKaYKOOOpa3HOM | MpEACTaBICHUE PEUICHUS JIMHEHHOTO0 CTOXAaCTUYECKOTO
KOMIIOHEHTOM. T epeHInaIbHOT0  ypaBHEHUS €O  CKaukooOpaszHOM
KOMIIOHEHTOM.
5. Mudbdysnonnsie 5.1. O6mumii BUJ HEIMHEWHBIX TUDPY3HOHHBIX MOJEIEH.
MaTeMaTHYECKUE Mozenu | Jlunelinple  auddy3nonHele  Mmonxenu.  AuddyzuoHHbIE
JTMHAMHYECKUX CHCTEM, | IIPOLECCHI KaK pelieHus CTOXaCTUYECKUX

HaxOJAIINUXCS TOJ BO3JEHCTBHEM
CIIy4ailHbIX BO3MYIIECHUN.

muddepeHunanbHbix  ypaBHeHH Mrto. VYpaBuenus A.H.
Konmoropora. JIuddy3uonnsie Momenun (QU3NIECKUX W
TEXHUYECKUX CUCTeM. Mojenb TemIoBbIX (QayKTyauui

YacTHUIl B BEIIECTBAX M JJIGKTPUYECKHX 3apsaIoB B
MPOBOJHUKAX. dopmyna HaiikBucra. Monenun
CTOXaCTUYECKOW (PMHAHCOBOW MAaTEMAaTHKHU.

6. Maremarndeckue 3ajgauy, | 6.1. OunbTpanms. OnruMansHoe CTOXACTUYECKOE

CBSI3aHHBIC CO CTOXACTUYCCKUMHU
muddepeHnnanTbHBIMA
YpaBHEHHSIMHU.

ynpasienne. (CroxacThuueckas yCTOMYMBOCTh. OlleHUBaHUE
apaMeTpoB.

7. BeposiTHOCTHBIE
MIPEJICTaBJICHUS] PEIeHUuN 3aaa4y
Hupuxne n Ko 1y1st ypaBHEHHI
B YaCTHBIX MIPOU3BOTHBIX
napaboJIMYECKOTO THIIA.

7.1. BeposTHOCTHOE TMpEACTaBICHUE pEUICHUs 3aJayu
Hupuxiie. BeposTHOCTHBIE MpeACTaBICHUS PEIICHUs 3aJauu
Komu. O manoi 3¢hGeKTHBHOCTH MPUMEHEHHUS YHCIECHHBIX

METOIOB TS OOBIKHOBEHHBIX nuddepeHIaIbHBIX
ypaBHEHMH K  cToxacTudeckuM  auddepeHnnanbHbIM
YPaBHCHHUSIM.

Crpykrypa gucuumuinibl «CroxacTuueckue aAuddepeHunalibHbie YPABHEHUS» 10 BUAAM

yueOHOH JesiTeIbHOCTH



KoanyecTBo 4acoB

Ouynas ¢popma

3aouHas popma

o0yueHust 00yueHus
B T.4. B T.4.
Ha3Banus CoaepKaTeJIbHbIX MOI[yﬂeﬁ H = g
<
TEM o E N E
S| 5 S| 3
Q = Q =
S | 3
= = o = = E oo
o S = Q & o = ) Q =~
= =f 5 e 5 = g 2 e 5
) 5 S =S (5} 5 S =S
Q ) o S 3 Q o) o S 3
M = = O ol M = = O a
CoaepikarejbHbIi MoayJb 1. OCHOBHbIE IIOHATHS
Tema 1. HekoTopsle cBeeHUS U3 TEOPUU 24 5 4 18
BEPOSATHOCTEM.
Tema 2. Cinydaiinble IpOIIECCHI. 24 2 4 18
Tema 3. CTOXaCTUYECKNE NHTETPAJIBI. 26 2 6 18
Tema 4. CroxacThyeckue MUHTErpajbl MO
MapTHHTaJIamM " CTOXaCTUYECKHE
P 34 | 4| 12 | 18
muddepeHuanbHble  YpaBHEHHS  CO
CKauyK00Opa3HO KOMIIOHEHTOM.
Tema 5. Huddy3nonnsie
MaTeMaTHIEeCKNe MONENH JIMHAMIIECKUX | 5 12 12
CHUCTEM, HaXOSIIUXCS noJt
BO3JICHCTBUEM CITYYAMHBIX BO3MYIIICHUM.
Tema 6. MaremaTudeckue 3ajJadw,
CBA3aHHEBIE co CTOXacTHYECKUMU | 24 4 8 12
muhdepeHaTbHBIMIA YPAaBHCHHUSMU.
Tema 7. BeposATHOCTHBIE NMPE/ICTABICHUS
pewennit 3amay Hupuxiie u Komwum st 99 5 8 12
YpaBHEHHUH B YAaCTHBIX IPOU3BOIHBIX
1apaboJIMYECKOTO THIIA.
HToro no conep:xxkareabnomy moayaio 1 | 180 | 18 54 108
Bcero yacos 180 | 18 54 108

5. TEMATHUKA JIEKIIUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHI

TeMbl JJeKIITMOHHBIX 3aHATHI

KoaundecTBo 4yacoB

N Ha3BaHue TeMBbl Ounas | 3aounas
n/n
dopma dopma
1 Buneposckuii nponecc. [lyacconockuii nponecc.CBoiCTBa. 9
| IIpusnaku.
2. | ®opmyna Uto. O606menHas gopmyna Uto. 2
3 Croxactuyeckue auddhepeHInanbHble ypaBHEHUS Pa3HbIX 5

TIOPSAOKOB. CYH_ICCTBOBaHI/Ie 1 CAMHCTBCHHOCTD pCH_ICHI/Iﬁ




CTOXaCTHUYECKUX I depeHnanbHbIX ypaBHEHUN. Y CI0BUS Ha

KO3 PHUIHUEHTHI, FTapaHTHPYIOLINE CYLIECTBOBAHUE U

€MHCTBEHHOCTH pemeHus C1Y. YceroiunBocTh penieHui

4, Moienp U3MEHEHUS KalluTajla CTPaxoBOW KOMIIAHUH. 2

MapxoBckue npoueccsl. MapkoBckoe cBoiicTBo pemenuss CAY.

3aBHCHMOCTB PEIICHHUS OT HAYAJIBHBIX JAHHBIX U KOY((UITMEHTOB.

Juddy3noHHBIE TPOIECCHl  KaK  PEIICHUS CTOXACTHYECKUX

6. | nuddepennmanbaplx  ypaBHeHndd ~ Mrto.  YpaBmenuss  A.H. 2

Konmoroposa.

7. | Ypaaenus Kommoropoa (mpsiMoe u 00paTHOE) 2

8 O mepe B npocTpaHcTBe QYHKIUI, COOTBETCTBYIOLIUX

1 dy3noHHbIM nponieccaM. Teopemsl ['mpcaHoBa.

9 TeopeMbl 0 TOUHOM POCTE PENIEHUIN CTOXAaCTUYECKUX YPaBHEHHM.
" | Dproauyeckue TeOpeMBI.

Bcero 18

Texctol nexiuit npuseaens! B: http://dl-test.donnu-support.ru/course/edit.php?id=592

2

Tembl NPaKTHYECKUX 3aHATHH

Ne KoaunuecTBo yacos
w/n Ha3Banue Tembl Ounast | 3aounas
dopma dopma

1 CBoiicTBa CTOXaCTHYECKOTO HHTErpajga C MEPEMEHHBIM BEPXHUM 5
MIPENIETIOM.

2 Croxactuaeckuit auddepeHiman oT Npou3BeIeHNs QyHKITHA. 4

3 Croxactuueckuit aquddepeHiman oT CIoKHOW QYHKITHH. 2

4 ®dopmyna Uto. 4

5 Brruncnenue nnrerpanon Uro. 4

6 HuTerpupoBanue npocreriux ypasHenuii Mto. 4

7 Croxactuueckue  auddepeHunanbHble  ypaBHEHHUS  [EPBOTO 4
nopsjka. Pemenue.

8 Jluneiinpie croxacTudeckue auddepeHmaibHbIe YpaBHECHHUS. 4

9 ITyacconoBckuit  mpormecc. CToXaCTHYECKMH  HHTErpaig Mo 4
[lyaccoHoBckOMy mpoleccy.

10 | [IpumeHeHHE CTOXaCTHMUECKHUX MHTETPAJIOB B MOJEIUPOBAHUU 4
poliecca pucka.

11 | IToctpoeHnue Moen U3MEHEHHsI KaluTajaa CTPaX0BOM KOMITAHUU. 2

12 | YpaBuenus Koamoroposa. 2

13 | OgHopomHbpie  TIO BPEMEHH  pEIIeHUs  CTOXACTUYECKUX 4
g depeHnnanbHbIX YpaBHEHHI.

14 | HccnenoBaHue BOMPOCOB YCTOMYMBOCTU PEIICHUN CTOXACTUYECKUX 4
mddepeHnnanbHbIX ypaBHeHui Hto.

15 | MogenupoBaHue  pa3iHYHBIX  IPOIECCOB c MOMOILBIO 4
cTroxactTuueckux nuddepeHuansupIx ypaBuenuit Hro.

16 | Monenu (UHAHCOBBIX PBIHKOB, OuoJoruu, 9KOJIOTHH, 5
omHChIBaeMble ypaBHeHUsIMU HTO.

Bcero 54

IImansbl MMPaKTUYCCKUX 3aHATUH C YKa3aHUCM pPACCMATPUBACMBIX BOIIPOCOB U BBIMIOJIHACMBIX
3amanuii puBezeHs! B: http://dl-test.donnu-support.ru/course/edit.php?id=592



Tembl J1abopaTOpHBIX padoT

(e npedycmompeHbl y4eOHbIM NAAHOM)

6. OPTAHU3AIINSAA CAMOCTOSATEJIbBHOM PABOTHI CTYJIEHTOB

. KoanyecTBo yacos
o/ Ha3Banue TeMbl Ounasi | 3aouHas
dopma dopma
1. | IlonsTtue o croxacTuueckux AU pepeHtnanbHbIX YpaBHEHUSIX. 7
2. | O0mwmii BuJ cToxacTudeckoro nuddepeHnaibHOro ypaBHeHus. 6 7
3 CToxacuTI/IqGCKHe nuddepeHnnaabHble ypaBHEHUS, IPUBOSAIINECS 7
K JIMHEIHBIM.
4. | O6o6mennas dpopmyna Hro. 8
5. | IlyacconoBckuii mporecc. 7
5 [IpumeHeHne cToXacCTUUECKUX UHTErPajIoB B MOJEIMPOBAHUU 8
" | mpouecca pucka.
7. | YpaBHenust Kommoroposa ajisi INIOTHOCTH BEPOSTHOCTH MEPEXOIA. 7
8. | IlocTpoeHne Moen M3MEHEHHS KalliTalla CTPAaXOBOH KOMITaHHH. 5
9. YpaBaenuss Koamoroposa 17151 IIIOTHOCTH BEPOATHOCTH MEPEXO/IA. 8
10, JndpdepeHunpyeMoCTb pelIeHr CTOXaCTUUECKUX YpaBHEHUI 10 8
HavaJIbHBIM JTAHHBIM.
11. | ®opmymsl 1715 TIIOTHOCTH BEPOSITHOCTH MEPEX0/Ia. 7
12 OrpaHquz{HOCTb Y HEOTPaHWYEHHOCTh PEUICHUHM CTOXaCTHUYECKHUX 6
ypaBHEHUH.
13 JubdepeHnpyeMocTh peleHnid CTOXaCTUYECKUX YPaBHEHUH T10 8
HaYaJIbHBIM TAaHHBIM.
14 Pacnipenenenne GyHKIIMOHATIOB OT PEIICHUA CTOXaCTUUECKHX 8
" | muddepeHmaIbHbIX YpaBHEHU.
15. | Dproguveckue TEOPEMBI. 7
Bcero 108

ColepkaHue CcaMOCTOATENLHOM (B T.4. HHAMBHIYyalbHOW) pabOTBl IO TEMaM U
METOJMYECKUE PEKOMEHJAIMK [0 €€ BBHIMOJHCHHWIO mpuBeacHbl B. http://dI-test.donnu-
support.ru/course/edit.php?id=592

7. KOHTPOJIbHBIE BOITPOCHI K IPOMEXYTOYHOM ATTECTALIUA
ConepxaresbHblid MOAYJIb 1. OCHOBHBIE IOHATHS

. Buneposckuii mpouecc. Coiicta. [IpusHaku.

. CBOMCTBA CTOXaCTUYECKOI'O UHTETPaIa C IEPEMEHHBIM BEPXHUM IIPEIECIIOM.

. Croxactuueckuii nuddepeHnuan ot npousBeaeHus QyHKINI U OT CIIOKHON (PYHKIINU.

. ®opmyna Hro.

. Croxactuueckue nuddepeHIranbHble YpaBHEHHS IEPBOTO MOPSIKA.

. JIuneiinpie croxactTuueckue quddepeHnranbHble YpaBHEHUS, TPUBOISAIINECS K TUHEHHBIM.
. CyIiecTBOBaHHE U €IMHCTBEHHOCTD PEIIEHUH CTOXaCTUYECKUX AU(EepeHIINATbHBIX YPaBHEHHH.
. 3aBUCUMOCTb CUJIbHBIX pemenuit C/IY ot napameTpos.

. Teopemsl ['upcaHoBa 0 3aMeHE MeEpBI.

10. MapkoBckoe cBoiicTBo pemenuit CIY.

11. YpaBuenus A.H. Konmoroposa ( mpsimoe u oOpaTHoe).

12. Croxactuueckuit uaTerpai no [lyaccoHoBCkoMy mporieccy.

13. ®opmyna Uto. OboO1ieHue.

O 01N N~ WK
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14. IIpumeHeHUE CTOXaCTUYECKUX UHTETPAIOB B MOICIMPOBAHUY TIPOIIECCa pUCKA.
15. Moaenps n3MeHeHus KaluTajla CTpaxoBOi KOMIIaHHH.

I'OY BIIO «JIOHELIKMIA HALITMOHAJIbHBIM YHUBEPCUTET»
'OV BIIO «JIOHELIKMIA HALIMOHAJIbHBIM YHUBEPCUTET»

OO6pa3zoBarenbHast IporpaMMma: MarucTpaTypa

Hanpasnenue noarorosku: 01.04.02 Ilpuxknaduas mamemamuka u uHgopmamuka
Maructepckas nporpamma: Cmamucmuka

Ounas popma o0yuenus. Cemectp: 1

VYueOnast qucrumuinaa: Cmoxacmuyeckue oughepenyuansvhole ypagHenus

MoayabHasi KOHTpPOJIbHAs padoTa

Bapuanrt Ne n
1. YcraHoBi€eHO, UTO MPOLIEHTHAS CTaBKa YAOBIETBOPSIET YPAaBHEHUIO

dr = p(t,r)dt ++/g(t,r) dW .

[Tycte B(t,R) —OeckymnonHas oOnuraius, o KOTOPOil B MOMEHT BpeMeHH [ BBITIAYMBACTCS
OIIMH JIOJUTap MO HACTYIUIGHMM MOMeHTa miarexxa T. [lokaxwure, uto B(t,R) sBisercs

pelieHrneM CTOXacTUYeCKOro MU PpepeHInaIbHOTO YpaBHEHUS

aB OB | g(t.,r) *B _

— t.r =
+p(tr) ir 2 r?

B
ot ’

C tepmunansHbM yemoBuem B(T,r)=1.

2. Pemure croxactuueckoe nuddepeHnnaibHOe ypaBHEHUE
dr; = a(t)dt + b(t) dW;, o = X

rae X, — KOHCTaHTa.

3. Pemnte ypaBHeHUe

dr = —ar+odW, z(0) = xp

B KOTOPOM @, 0 —KOHCTaHTHI, ipuieM a > 0,0 > 0 u x, — ciyyaiiHas nepeMeHHasl.

YcraHoBute TaKeKE, 4TO

E[X]|=E[zp]e™", V[X]=V[zg]e ™ + —[1—e"2V].
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9. KPUTEPUU OLHEHUBAHUSA 3AJIAHUSI MOAYJbHOI'O KOHTPOJISA

Homep 3axanus KoauvecTBo 0a/10B
3ananue 1 10
3ananue 2 10
3ananue 3 20
Bcero 40

10. OBPA3EL D K3AMEHALIMOHHOI'O BUJIETA

'OV BITO «JIOHELIKMIA HALIMOHAJIbHBIM YHUBEPCUTET

Oobpa3zoBarenbHas MporpaMMma: MarucTpaTypa

Hanpasnenue nonrorosku: 01.04.02 Ilpuxknadnas mamemamuka u ungopmamuka
Marwucrepckast mporpamMma: Crmamucmuka

Ounas popma o0yuenus. Cemectp: 2

VYueOnast qucrumuinaa: Cmoxacmuyeckue ougdhepenyuansvhsle ypagHenus

DK3aMeHAIMOHHBII OuaeT Ne N

1. Mopenb U3MeHeHHs KanuTajia CTpaxoBO KOMIIaHUH.
2. ®opmyna Uro.
3. Pemutsh croxactuueckoe AuddepeHnanbHOe ypaBHEHUE U CJIENaTh IPOBEPKY

d(t)=(e' +n(t))dt+e'dw(t), 7(0)=0.

YTBepXA€HO Ha 3aceaHUN TEOPUHU BEPOATHOCTEN U MaTEMaTUYECKOM CTAaTUCTUKH,

NpoTOKOJ Ne OT « » 20 T
3aBenyromuii kadenpoit OdUO
DK3aMeHaTop OdUO

11. KPUTEPUU OHEHUBAHUS DK3AMEHAIIMOHHOI'O 3AJIAHUS

Homep 3ananus KoanuecTrBo 0a1710B
3aganue 1 10
3aganue 2 10
3aganue 3 20
Bcero 40

12. KPUTEPUU OLIEHUBAHUSI CAMOCTOSITEJIbHOM PABOTHI

Camocmosmenvnas paboma (sxkmouas evinonnenue CPC) ouenuBaetcs B 10 6amios. B

pa3pe3€ OTACIBbHBIX TEM OLCHUBAHUC OCYILICCTBIIACTCA CICAYIOIMIUM 06pa30M.

OunennBanne CPC no gucunminne «Croxactuyeckue auddepeHnnanbubie ypaBHEeHHA»

HasBanus coaepxaTejJbHbIX MOAYJICH U TeM ‘ CPC nprPC
CoaepikareabHblii MoayJb 1. OCHOBHBIC IIOHATHS
1. Beruucnenue unterpanon Mo 5
2. aTerpupoBanue npocTedmux ypasHeHuit Mto. 5
HTroro mo 1-my coaepkareJbHOMY MOIYJIIO 10
Bcero 6aJs10B 10
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13. ”THANBUAYAJIBHOE TBOPYECKOE 3AJIAHUE

(He npedycmompeno)
14. KPUTEPUU OHEHUBAHUSA UHANBUAYAJBHOI'O TBOPUYECKOI'O 3AJJAHUSA

(He npedycmompeno)

15. KPUTEPUHA OLIEHUBAHMS OBIIENA YCIIEBAEMOCTH

OOw1ast OlleHKa 3HAHUHM CTYJEHTOB 0 JUCHUILIMHE mpoBojauTcs 1no 100-0amipHON HIKaie
COTJIACHO TaKUM KPUTEPHsSIM, MPUBEJACHHBIM B TaOiuie HUxe. Opeanu3zayuoHHo-yueonas paboma
cmyoenma B ayJUTOPUHU OICHHBACTCS HAa OCHOBE TAKMX KPHUTEPHEB KaK IMOCEIIAEMOCTh 3aHSITHIA,
AKTUBHOCTH BO BPEMsI MPOBEACHUS JICKIIMOHHBIX M MPAKTHYECKUX 3aHATUH (BOMPOCHI JICKTOPY 10
TeMe JICKIIHOHHOTO MaTepHalia, yaacTue B OOCYXJICHHH MPOUICHHOTO MaTepHalia, PelICHHEe 3a1aq
U CUTYalMil y I0CKHU U T.IL.).

Conepaarennubre Bua pa6orsl Bbaniabl
MOy !
OpranuzannoHHO-y4eOHas paboTa CTy/IeHTa B ayIUTOPUHN 10
Conepxarensbiii  |CamocTosiTenbHas paborta 10
mMoyb 1 MoaysbHast KOHTPOJIbHAs paboTa 40
Hroro 60
JK3aMeH 40
OO0mmii utor 100

IHopsinok oneHUBaAHUS Y4eOHBIX JOCTHKEHUI 00y4aK0 M XCS

OlLeHKa 110 Ouenka 1o 100- O1ieHKa MO rocy1apCTBEHHOM IIKajie
mkane ECTS | GamnpHoM mkane | sksameH, audpepeHIUpOBaHHBIN 3aueT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBIETBOPHUTENHHO) C HE 3a4TCHO
BO3MOYKHOCTBIO TOBTOPHOM aTTeCTAlluU
F 0-34 2 (HeyIOBIETBOPHUTENHHO) C HE 3a4TCHO
BO3MOYKHOCTBIO IOBTOPHOM Ca4yMl MpuU
yCIOBUU 00s3aTeILHOTO Habopa
JOTIOTHUTEIHHBIX 0aioB

16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITIPOLECCA

VYuebuble 3aHATHA TpoBojsATcs B 1-M (yn. VYHuBepcuterckas,24) yueOHOM KopIyce
yHUBepcuTeTa. s mpoBeleHHs JEKIHOHHBIX M MPAKTUYECKUX 3aHATHHA TpeOyercss ayauTopHs,
000pyZ0BaHHAs MEJIOBON WJIM MapKepHOU JJOCKOM, MyIbTUMEUHHBIN MPOEKTOP U SKpaH, HOYTOYK,
KOMIUIEKT yueOHO# mebenu Al CTyIeHTOB, pabodee MecTo mpernojaBaTens. Beixon B MHTEpHET
NPOBOIHOM Wi ¢ ucnoib3oBanueMm Wi-Fi.

Jlist  caMOCTOSITENbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPChI
HayuHoit 6u6IMoTeKH YHUBEPCUTETA U IPYTUX ANEKTPOHHBIX OMOIUOTEUHBIX 0a3 TaHHBIX, y4eOHO-
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METOUYECKOe 0OecreueHrne, MPeICTaBICHHOE B yueOHO-MeToAnuecKuX kabunetax 1-ro (ayn.501,
505).

B mporecce 00ydeHus CTYACHTBI UMEIOT BO3MOKHOCTB UCIIOJIb30BATh Y4COHBIC MaTEpUaIIbI
no jucuuiuinHe «Crtoxactuueckue udQepeHalbHble YpaBHEHHS», pa3MEIICHHBIE Ha
mwiarpopme Moodle Ilentpa aucranumonnoro oo6pazoBanus ['OY  BIIO «/JouHY». C
UCIIOJIb30BAHUEM DPECYPCOB IUIAT(GOPMBI TUCTAHIMOHHOTO OOpa30BaHMs TAKKE OCYIIECTBIISCTCS
TEKYIIUHA KOHTPOJb 3HAHUM CTYJIEHTOB Ha OCHOBE TECTHPOBAHUS U IPOBEPKU PE3YJIbTATOB
CaMOCTOSITEJIbHOM pabOTHI.

17. PEKOMEHJIOBAHHAS JIMTEPATYPA

Koa-Bo Hanu4yue

Ne IK3eMILISIPOB | 3JIeKTPOHHOI
HaumeHoBanue

n/n B Ou0JMoTeKE BEpPCHHU B

JonHY 9bC

Ocnognasa numepamypa

1. bounmaper b. B. Croxactuueckue mauddepeHnnanbabie
ypaBHeHuUs. [IpakTukym [D1eKTpoHHBINH pecypc]: yueOHo-
Metoaudeckoe mocobue/ b. B. bowmape. — Jlonemk:
JouHY, 2017 - anexrponnsie nanubie (1 daiin).

2. bounmaper b. B. Croxactuueckue muddepeHnnaibabe
ypaBHEHUs [DIEKTpOHHBIN pecypc|: YueOHoe mocoOue/
b. B. bonnmapes. — Joneuk: JJouHY, 2017 - anekrpoHHbIE
nanuble (1 daiin).

3. CroxacTUdeckue MOJIETU B SKOHOMHKE [DIJIEKTPOHHBIN
pecypc]: (muceMenHas crpaBka) / [cocT. H. A. decenko];
JonHY, Hayu. 6-ka, Cnpas. - 6ubauorp. ota. - JloHenK:
JouHY, 2015. - snexrponnsie nanusie. (1 daiin).

4, bonpapes b. B., boagsipeBa B. O. AHanu3 puckoB B
CTpaxOBaHHH, - Jonenk: 000 «BocTouHEbIit
n3maTelIbCcKuM om», 2014. — 136 ¢. Mecra Beigaun: AHJI 10 -
(cB00O. 3 2K3. u3 3), U3l (cBoO. 3 7k3. u3 3), U33 (cB0O. 1
9k3. u3 1), Beic (cB0O. 3 3k3. u3 3).

5. bongapeB, b. B. AHamu3 pUCKOB B CTpaxOBaHUU
[DnexkTponHbIit pecype]: moHorpadus / b. B. bonnapes,
B. O. bonppipeBa; Jonenkuii Hau. yH-T. - JlOHeUKk:
JouHY, 2014. - snekrponnsie nanusie (1 ¢aiin).

6. bonmapes, b. B. MogaenupoBanue 5BOJIIOIUNA II€H
PUCKOBBIX aKTHBOB, 5BOJIIOIMH KamuTajga CTPaxOBBIX
KOMITaHUH M HAKOMHUTENbHBIX (POHIOB: yuebd.mocodue / b.
B. bonnapes, T. B. KmbixoBa, A. B. baeB ; Jloneuxuit 12 -
Hau. yH-T. - Honeux: JonHY, 2014. - 275 c. Mecra
Boiaun: AYJI (cBoO. 5 9k3. u3 5), AHJI (cB0G. 1 3k3. u3
1), Y31 (cB06. 1 3k3. u3 1), Beic (cB00. 5 9k3. u3 5).

Jlononnumensnas numepamypa

7. bonnapes, b. B. Croxactuueckue auddepeHunanbuble
ypaBHCHHUS M UX PUMEHEHUE B (PMHAHCOBOM MaTeMaTHKe
U MaTeMaTU4YeCKOW sKOHOMHKe: ydueb. mocobue / b. B.
bounapes, T. B. XKwmbixoBa. - [oneux: Hopg-Ilpecc,
2005. - 175 c. Mecra Bbiraun: AHJI (cB00O. 1 3Kk3. u3
1), U3l (cB00. 1 3k3. u3 1), Beic (cB0O. 1 3k3. u3 1).



javascript:doZakaz('%D0%AD%D0%9A332991','%D0%90%D0%9D%D0%9B');
javascript:doZakaz('%D0%AD%D0%9A332991','%D0%90%D0%9D%D0%9B');
javascript:doZakaz('%D0%AD%D0%9A332991','%D0%A7%D0%B71');
javascript:doZakaz('%D0%AD%D0%9A332991','%D0%A7%D0%B73');
javascript:doZakaz('%D0%AD%D0%9A332991','%D0%A7%D0%B73');
javascript:doZakaz('%D0%AD%D0%9A332461','%D0%90%D0%A3%D0%9B');
javascript:doZakaz('%D0%AD%D0%9A332461','%D0%A7%D0%B71');
javascript:doZakaz('%D0%AD%D0%9A92310','%D0%90%D0%9D%D0%9B');
javascript:doZakaz('%D0%AD%D0%9A92310','%D0%90%D0%9D%D0%9B');
javascript:doZakaz('%D0%AD%D0%9A92310','%D0%A7%D0%B71');
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8. Bbonpnapes, b. B. CroxacTuueckoe MCUMCIEHHUE B 3ajja4yax
(¢uHaHCOBOW M aKkTyapHOW MareMaTuku. OLEHKa PUCKOB
B CTPaxOBaHUU [DNEKTPOHHBIN pecypc]: MmoHorpadus / b. 0 -
B. bonpmapes, O. E. Cocuunkuii. - Joueux: JouHY,
2013. - snexTpoHHbIe HaHHbIE (1 daiin).

9. Bnacenko, JILA. Croxactuueckue audQepeHnnaIbHo-
pasHocTHbIe ypaBHeHUs1 Thna CoOosieBa ¢ aJTUTHBHBIM
o6enpim mymom / JI. A. Bmacenko, A.I'. Pyrtkac //
[lpuknagna cratuctuka. AkTyapHa Ta  (piHaHCcOBa 1 -
MaTeMaTuKa: HayK.KypHan / JIoOHEUbKMH Hal. YH-T;
rosioB. pen.: b. B. bonmapes. - Jlonenk, 2012. - Ne 1. - C.
105-114. Mecra Bbgaun: Ys4 (cBoO. 1 3x3. u3 1).

10. | I'mxman, U. M. Croxactuueckue muddepeHanpHbe
ypaBHeHus U ux npuioxenus / WM. U. I'mxman, A. B.
Ckopoxon; AH YCCP ; Un-T matemaruxu. - K. : Hayk.
nymka, 1982. — 612 c. Mecta Beigaun: AHJI (cB06. 1 9Kk3.
u3 2), U3l (cB0o6. 1 7k3. u3 2), U33 (cB0O. 1 3k3. u3 1),
Beic (cB06. 1 3k3. u3 2).

11. | [upsieB, A. H. OcHoBBI cTOXacTHuecKkod (hHHAHCOBOM
maremaTuku. T. 1.: @aktel. Mogenu. / A. H. Hlupses. - 2 -
M.: ®azuc, 1998. - 512 c.

18. ”TH®OPMALIMOHHBIE PECYPCbI

1. www.newlibrary.ru-aosas snekrponnas 6udauoreka JJouHY;

2. Www.edu.ru-deaepanbHblil MOpTaa pOCCHHCKOT0 00pa30BaHus;

3. www.mathnet.ru-o6repoccuiickuii MaTeMaTHUECKHU TOPTAT;

4. www.elibrary.ru- mayanast anekTpoHHas OHOIHOTEKA,;

5. www.nehudlit.ru-siekrponnas 6ubaHOTEKa YIeOHBIX MATCPHAIIOB.

6. http://mondnr.ru/ — MunucrepctBo oOpa3oBanus u Hayku JloHerkoi HapoaHoit
pecryOIuKH.

7. https://www.donippo.org/ — T'OY JIIO «JloHeukuii pecrnyOIUKaHCKANA HHCTHTYT
JIOTIOJTHUTEIIBHOTO MEeITarOTHYECKOr0 00pa3oBaHUs.

8. http://ippo-vm.at.ua/ — Otaen maremaruku Jlonenxkoro PHUJIIIO.

9. http://resobrnadzor.ru/ —Pecniyonukanckas ciayx0a 1Mo KOHTPOJIK M Haa3opy B chepe
00pa3oBaHuUs U HAYKH.

19. MIPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopmiopatuBHnas nunensus JOHHY Ne 46484614);

2. Microsoft Office (kopnoparusHas smtensus JJOHHY nunensust Ne 46472919);

3. Microsoft Visual Studio (nmuen3us mporpammsl DreamSpark anst BeICIIMX y4eOHBIX
3aBEJCHUN);

4. Jluuensuu GPLns cBoboaHOTO MporpaMMHOTO obecrieuenus: AHTHBUpPYCc Kacnepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.
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