degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpI/Iﬁ CTOXaCTHYCCKUX CUCTEM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)](lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadeapa MHTErPUPOBAHHBIX KHOSPCUCTEM

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: E.Sl. PyOunoBWY, -p TeXH. HayK, Ipodeccop

[Iporpamma obcyxieHa Ha 3acefjanny KadeIpbl HHTErpUpOBaHHbBIX kndepcuctem 20.05.2020



AHHOTANMA

JlaHHBI Kypc MNpenHa3HaueH /sl W3Yy4YeHHWs OCHOBHBIX MPHHIAIIOB MaTeMaTU4ecKor QopMaIu3aiuu
CTOXaCTUYECKUX MHAMUYECKAX CHCTEM Ha 0a3e TeopHuH CToXacTWyecKux nuddepeHnanbHbIX YpaBHEHHMA
HTo.

B pamkax nanHOTO Kypca OyfmeT paccMoTpeHa oOIas CTPYKTypa CTOXacTHYecKoro uHrerpamra Mro mo
BHEPOBCKOMY TIPOIIECCY M €0 CBOHCTBAa C IMPEABAPUTEIBHBIM YTIyOICHHBIM MOTPYKEHHEM B aKCHOMATHKY
COBPEMEHHOM TeOpHUH BEpOsSITHOCTEH (Teopusi Mephbl U uHTerpaia Jlebera, TeopeMbl 0 peebHBIX TIepexoaax
Mo/l 3HAKOM WHTerpana JleGera, BUABI CXOAMMOCTEH MOCIIENOBATEIHHOCTEH CIy4YailHBIX BEIIMYMH H WX
(dYHKIMH pacnpeieNieHns, YCIOBHbIE MaTEMaTHYECKUE OKUIAHUS U UX CBOHCTBA).

Kypc npoxoaut B (opmare JIEKIIMOHHBIX 3aHATHUH, BKIIOYAIOMINX M3JI0KEHHE TEOPETUYECKOro MaTepHuajia u
pa3dop TeMaTnyecKux NpuMepoB. Jis yCHEIHOro NpOXKACHUs JAHHOTO Kypca HEOOXOOMMO IOCELICHNE U
KOHCIIEKTUPOBAHUE JIEKLIIUH, CBOEBPEMEHHOE BBIIIOJIHEHUE TEKYIIMX 3aJaHUM, a TaKXKe CaMOCTOSTeJbHas
pabota ¢ TONOIHUTEIBHOM JIUTEPATYPOH.

1. leau u 3apauu

eap AUCUMNIMHBI

n3ydeHue OCOOCHHOCTEHl YIpaBleHHs B JKUBBIX OpraHM3Max M TOMYJSAIHAX, 3HAKOMCTBO C
TEOPETUYECKMMH OCHOBAMH M METOJAaMH MaTeMaTHYeCKOTrO0 MOJEIHPOBAHMS IMPOLIECCOB HA ypPOBHE
OpraHu3Ma 1 HOITYJISLUIA.

3agauu AU CHUILIHHBI

* 3HAKOMCTBO CTYJCHTOB C OCHOBaMH CTPOEHHs OpTraHH3Ma, MOMYJISIIUU U OHoleHOo3a Kak 00bEKTOB
YIpaBJICHHUS;

¢ OCBOCHHC CTYACHTAMU 0a30BEIX 3HAHHUI B 00IaCTH YHOPpaBJICHUSA B ) KUBBIX CUCTCMAX,

* TpHOOpeTeHHE TEOPETUYECKUX 3HAHUM B 00JACTH MAaTeMaTHYECKOTO MOAEIMPOBAHHUS IPOLIECCOB,
MPOTEKAOIINX Ha TOMYISAIMOHHOM YPOBHE, W MOICIMPOBAaHMUS BIMAHUSA (PAKTOpPOB pHCKa Ha
HOMYJIAIHIO;

*  U3y4YCHHE METOJOB MaTeMaTHUECKOTO MOJCIUPOBAHUS SMUAEMHUYECKOr0 Ipolecca M OLEHKU
3¢ EKTUBHOCTH YIIPABICHUS UM;

* 3HAKOMCTBO C COBPEMEHHBIMH NPOTPAMMHBIMU CHCTEMaMH Il MAaTeMaTHYEeCKOTO MOJICITUPOBAHUS U
CTaTUCTHUYECKOTO aHaJ3a MEIUKO-ONOJI0THUeCKOH HHPOPMAITUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyet 3aaaqy, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATb:

Ooooooo

YMETB:

I B

MCTOAMKH,

AKCMOMATUKy COBPEMEHHOW TEOPUHU BEPOATHOCTEN M CIIy4allHBIX MPOLECCOB;

n3MepuMble (QYHKIMH (CIydaiiHble BETMYMHBI) U BUIbI CXOAUMOCTH UX HOCIIEA0BATEILHOCTEH;
OCHOBBI TEOPHH MepbI 1 nHTerpana Jlebera;

TEOpEMBI O IPE/IeIbHOM Mepexoie Mo/ 3HaKoM uHTerpaina Jlebera;

YCJIOBHBIE MaTeMaTHYECKUE OXKHUIaHNS U UX CBOMCTBA;

BUHEPOBCKHUH MIPOLIECC U €r0 CBOMCTBA;

CTOXaCTUYECKHH MHTErpan MITo mo BUHEPOBCKOMY IIPOLIECCY M €r0 CBOMCTBA.

MMOJIb30BATHCA CBOMMU 3HAHUAMU IUI PCILICHUA ®YHHaM6HTaHBHBIX U NPUKIIAAHBIX 3a1a4,
ACJIaThb MMPAaBUJIbHBIC BHIBOAbI U3 COTIOCTABJICHUA PE3YJIBTATOB TECOPHUHU U OKCIICPUMEHTA,
AJITOPUTMU3UPOBATH NPOLCCC MOCTPOCHUA MaTeMaTH4eCKOM MOACIHN ABJICHHA,
ACJIaTh KaYC€CTBCHHLIC BBIBOADI 110 PE3YJIbTaTaM MAaTEMAaTUUCCKOTO MOACIIUPOBAHMA;
BUJICTHh B TCXHUYCCKHUX 3aJJa4ax (1)I/IBI/I‘-IGCKOC COACPIKAHUC,
OCBaMBAaTb HOBBIC MPCAMCTHBIC O6HaCTI/I, TCOPCTUUCCKUC IIOAXOAbl MW OSKCIICPUMCHTAJIbHBIC

0 MMOJIy4aTb HAWJIYYHIHNE OLUCHKU H3YyHYAaCMbIX IapaMETpPOB U IIPABUIJIBHO OLCHUBATH CTCIICHbL HX

AOCTOBCPHOCTH,

O 3 PEKTUBHO HCMONIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIAJIETD:

[J HaBBIKAMH OCBOECHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[J HaBBIKAMH CaMOCTOSTEIHLHON paboThl B MIHTEpHETE;

[J  HaBbIKAMH TPaMOTHOW 00paboTKH
TAHHBIMH;

PE3YJIbTATOB OIbITa W COMOCTABJICHUA C TCOPCTUUYCCKUMU

[ HpaKTI/IKOI\/’I HUCCIICAOBaHUA U PCHICHUA TCOPCTUUCCKUX U TPUKITAIHBIX 3a/1a4,
[] HaBBIKaMU TCOPECTUYCCKOI'0 aHaJIn3a BEPOATHOCTHBIX IPOLECCOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 AKcHOMaTHKa TEOPHUH BEPOSATHOCTEH W 4 4
CITy4aiHbIX MPOLIECCOB




Usmepumble  ¢yHKImMM — (CiydaiiHbie

2 BEJIMYMHBI) W BHUABI CXOOUMOCTH HX 6 5
[IOCJIE0BATEIbHOCTEH

3 WuTerpana Jlebera u ero cBoiicTBa 4 4

4 TeopeMbl O MpeaesbHOM MEpexone Mof 4 4
3HakoM uHTerpana JleGera

5 yCHOBI—ibIe MaTeMaTUYECKUE OXKHUIAHUS U 6 5
UX CBOMCTBA

6 Buneposckuii mporece 1 ero cBONCTBa 4 4

7 CroxacTHuecKuil HMHTEerpan HT? o 2 4
BUHEPOBCKOMY IIPOIIECCY U €r0 CBOICTBa

Nroro gacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. AkcruomMarrKa TeOprr BEPOSTHOCTEHN U CIy4YalHBIX MPOIECCOB

BeposiTHOCTHBIE MOzIENM C KOHEYHBIM M CYETHBIM YHCIOM HUCXO#0B.  OCHOBHBIE TOHSTHUS
JNMEMEHTapHOM  Teopuu  BeposTHocTe. Curma-anreOpsl M HM3MEpUMBIE  IIPOCTPAHCTBA.
BepositHOCcTHBIE TIpOCTpaHCcTBa. OCHOBBI TEOPUH MEPHI.

2. HSMCpI/IMLIC (bYHKI_H/II/I (cnyqaﬁHHe BGJ'II/ILII/IHBI) 1 BBl CXOANMOCTH UX HOCJ'IeI[OBaTeJ'ILHOCTeﬁ

Omnpenenenne n3MepuMon (GpyHKIMK (cinydaitHOW BenmnyuHBI). CXOAMMOCTH IOCIENOBATEILHOCTEH
ciny4aiiHelx BenuuuH. [loTodeunas cxomuMocTh. CXogUMOCTh MO Mepe (10 BEpOSTHOCTH).
CxomuMoOCTh TOYTH BCIOMY (C BEpOATHOCTBHIO enuHUIA). CXOMUMOCTh IO paclpeaeiieHUIo.
CxomuMocTH B CpeJHEM M B CpelHeM KBaapaTuueckoM. CBs3b MEXIY pPa3NMYHBIMH BUAAMH
CXOIUMOCTH.

3. UnTerpana JleGera u ero cBolicTBa

Koncrpykuust unrterpana Jlebera. AGcomoTHas HempepblBHOCTH Mep. Teopema Pamona-Hukomgnma.
3ameHa niepeMeHHbIX B uHTErpane Jlebera. Teopema @yoOunu.

4. TeopeMsl 0 Ipe/ieIbLHOM NEpEXoie MO/ 3HaKOM HHTerpana Jlebera

Teopema 0 MOHOTOHHOM cxomuMocTH. JleMma @aty. TeopemMa O CXOOUMOCTH MaKOPUPYEMOU
Hocjen0BaTebHOCTH. PaBHOMepHas nHTerpupyeMocTsb. HeoOxoaumMble U JOCTATOYHbIE YCIOBUS [UIS
MpeesbHOTO Tiepexoaa Mo 3HakoM uHTerpana Jlebera.

5. YcnoBHBIC MaTEMaTHYSCKUE OXHIOaHWA U UX CBOICTBa

VYCIIOBHBIE MaTeMaTH4eCKUE OXHJAHUS W YCJIOBHBIE BeposTHOCTH. Ompenenenus. OCHOBHbBIC
CBOMCTBA.

6. BunepoBckuii mporiecc u ero CBOHCTBa

IIponeccsl ¢ HezaBucuMbIMH NpupanieHussMH. Dynknuu Xaapa. IlocTpoeHne BUHEPOBCKOTO
mporecca B BUJE psAa Co CIy4aHbIMUA KOG UIICHTAMU.




7. Croxactuueckuil uaTerpai Mto mo BHUHEPOBCKOMY MPOIIECCY U €r0 CBOMCTBA

Unterpanel or mpoctbix ¢yHknmid. CBOHCTBa cToXacTHU4eCKMX HHTErpajoB. CyllecTBOBaHUE
HenpepbiBHOW Momudukanuu. HepaBenctBo Kommoroposa mnst maprunranoB. Dopmyna Hro.
Croxactuueckue auddepenunansabie ypaBHeHus B popme Hro.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. BepositHocTh [Teker] : yue6. mocobue mis By3oB / A. H. [llupsieB .— 2-e uzn., mepepad. u mon. —
M. : Hayxka, 1989 .— 640 c.
2. 3anmauu o Teopuu BepostHoctel [Teker] : yue6. mocodue st By3oB / A. H. lllupsies .— M. :
MIIHMO, 2006 .— 416 c.
3. Teopus cirydallHBIX TIPOIIECCOB B IIpuMepax u 3anadax [Texct] : [yue0. mocobus mist By30B] / b. M
Munnep, A. P. [Tankos; o pen. A. 1 .Kubzyna .— M : DUIMATIINT, 2002 .— 320 c.

JlononHuTenbHAs TUTEpaTypa
1. Teopus cryuaitabix nporieccoB [Tekcr] : [yue6. mocobue ains By30B] / A. B. Bynunckuii, A. H.
[upsies ; [Mock. roc. yH-T uM. M. B. Jlomonocosa] .— M. : @usmarnut, 2005 .— 402 c.

2. DnemeHTsI Teopun GYHKIUN U QyHKIIMOHAIBHOTO aHanu3a [Tekcr] : yue0. mocobue yis By30B / A.
H. Konmoropos, C. B. ®omunr .— M. ; Mxkesck : UH-T KoMIIBIOTEpHBIX HccnenoBanuii, 2002, 2003 .—
316c.

3. CrarucTtyka ciay4aifHbIX TiporieccoB. HenvHeliHas QuibsTpaiys u cCMEeKHBIE BOIIPOCH [ TekcT],
[monorpadus]/P. I11. Jlunuep, A. H. [llupses, -M., Hayka, 1974

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Buaeo nexkuuu xypcea:
https://mipt.ipu.ru/node/25418

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Mynerumennitapie TexHosoruu. MS PowerPoint , ieMmoHCcTpalius npe3eHTarmid.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3yabTaTe U3YUCHUA JUCHUIIJIMHBI CTYACHT AOJKCH 3HATh OCHOBHBIC OIIPEACIICHU S, IIOHATUSA.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAaHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuaia (o yueOHOH 1 HayqYHOU IUTEPAType);

— MOJATOTOBKY K 9K3aMEHY



PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTthCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MHTErPUPOBAHHBIX KHOSPCUCTEM

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: E.Sl. PyOunoBWY, 1-p TeXH. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « T€OpHs CTOXaCTUUECKUX CHCTEM» 00yUaroIMiCs TOIDKEH:

3HATb:

AKCMOMATUKy COBPEMEHHOW TEOPUHU BEPOATHOCTEN M CIIyYalHBIX MPOLECCOB;

n3MepuMble (YHKIMH (CIydaifHble BETMYMHBI) U BUIBI CXOAUMOCTH UX HOCIIEA0BATEILHOCTEH;
OCHOBBI TEOPHH MephI U nHTerpaina Jlebera;

TEOpEMBI O IIPE/IeIbHOM Mepexoie Mo/ 3HaKoM uHTerpaina Jlebera;

YCJIOBHBIE MaTeMaTHYECKUE OXKHUIaHNS U UX CBOMCTBA;

BUHEPOBCKHUH MIPOLIECC U €r0 CBOMCTBA;

CTOXaCTUYECKHNA MHTErpan MITo mo BUHEPOBCKOMY IIPOLIECCY M €r0 CBOMCTBA.

Ooooooo

yMeTh:
MOJIb30BATHCS] CBOMMH 3HAHUSIMU [Tl peIieHUs PyHIaMEHTaIbHBIX U IPUKIAJAHBIX 33134,
JieJ1aTh [IPaBUIIbHbBIE BBIBOJIbI U3 COIIOCTABICHUSI PE3YJIBTATOB TEOPUU U IKCIIEPUMEHTA;
aJITOPUTMHU3HPOBATH MIPOLECC MOCTPOCHUS MAaTEMATUIECKOW MOJIENH SIBJICHUS;
JieJ1aTh KaueCTBEHHbIE BBIBOJIBI 110 PE3YJIbTaTaM MaTeMAaTUUECKOTO MOAEIUPOBAHNUS;
BUJETh B TEXHUUECKHX 33/1a4ax (pu3nueckoe copeprkaHue;

OCBaMBaTh HOBBIC INPEIMETHBIC O0JACTH, TEOPETUUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC
METOJUKH;
[J  nomydaTh HawlydllMe OLEHKM M3y4aeMbIX [apaMeTPOB U IPaBWIBHO OLIEHUBATh CTENEHb UX
JOCTOBEPHOCTH;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

I B



BJIAA€Th:

[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[J HaBBIKAMH CaMOCTOSTENHHON paboThl B MIHTEpHETE;

[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABJICHHUS C TEOPETHUYCCKUMHU
JAHHBIMU;

[l TpakTHKON MCCIIEOBAHMS U PEIIECHUS TEOPETUUECKUX U MPUKIIAJHBIX 3a/1a4;

[J HaBBIKAMH TEOPETHUYECKOIO aHAJIM3a BEPOATHOCTHBIX IIPOLIECCOB.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

B cepenune cemerpa npenycMoTpeHa KOHTpoJIbHast padora.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB JUISl IPOBEACHUS IK3aMEHA:

1) Onpenenenust BEpOITHOCTHOTO MPOCTPAHCTBA M CIIyYalHOM BEIMYNHBI.

2) OyHKIUS paclpenesaeHus cilyqaiiHOl BEIMYUHBI U €€ CBOWCTRA.

3) Omnpenenenue ciayyaitHol BeTUUHBL. [IpumMepsl.

4) CxoauMOCTb IOCIIEI0BATEIbHOCTH CIIlydaliHbIX BEJIMUUH 110 BEPOATHOCTHU. IIpumepsl.

5) CxoauMOoCTh MOCIIEN0BAaTEIbHOCTH CIIyUaiiHbIX BEIMYUH C BEPOSITHOCTBIO equHULA. [Ipumephl.

6) CBs3b CXOIUMOCTH I10CJIEA0BATEIBHOCTH CIIy4alfHbIX BEJIMYHMH 110 BEPOSTHOCTU U C BEPOSTHOCTBIO
enuHuna. [Tpumepsr.

7) Wnrerpan Jlebera ot npocthix ¢pyHKuuii. Obmee onpeneneHue naterpaia Jiebera.
8) AbcomroTHas HenpepbsIBHOCTE Mep. Teopema Panona-Hukonuma.

9) 3amena nepemeHHbIX B uHTerpaie Jlebera. Teopema @younu.

10) TeopeMsl 0 ipeeIbPHOM TIepexo/ie 1o 3HaKoM uHTerpasa Jlebera.

11) JIlemma Dary.

12) Heobxomumble W JTOCTaTOYHbIE YCJIOBUS Ul NPEAETbHOrO Iepexofa IOoA 3HAKOM HHTerpaja
JleGera.

13) VYcnoBHble MaremMaTWyecKHe OXUIAHUS U yclIoBHBIE BeposTHOCcTH. Ompenenenus. OCHOBHBIC
CBOWCTBA.

14) IIpouecces! ¢ He3aBUcUMbIMH ITpupameHusiMu. CBoiictBa. [Ipumepsi.

15) ®ynknum Xaapa. Iloctpoenune BUHEpOBCKOro Ipolecca B BHAE psija €O  CIyYalHBIMH
ko3 punmeHramu.

16) Croxactuueckue naTerpaibsl Mo oT npocthix ¢yHknuii. CBoHCTBRA.
17) ®opmyna Uto. Croxactuueckue auddepeHnuaibabie ypaBHeHus B popme Hto.

buner 1.
1) Onpenenenust BEpOITHOCTHOTO MPOCTPAHCTBA U CIIyYalHOM BEIMYMHBI.
2) ®opwmyna Uto. Croxactuyeckue nuddepeHmansabie ypaBHenus B popme Uto.

buner 2.
1) ®OyHKIMS pacnpeaeneHus caydyaifHOM BETUYHHBI U €€ CBONCTBA.
2) Croxactrueckue uHTerpaisl Mto ot nmpoctsix Qynkimii. CBoiicTBa.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.



Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbBIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAETCS CTYACHTY, [IOKa3aBUIEMY CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NMPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepuall, TPaMOTHO H TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouro (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AOITYCKACcT B OTBETC
HJIN B PCIICHHHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3Iy B CTAHJAPTHON CUTYyallnH.

OmeHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS — CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/ieiaMH y4eOHO! IpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHOW CHTYAIIHH.

OreHKka HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJIOBIETBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MMECT HABBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

[Ipu mpoBemeHHMM YCTHOTO SK3aMeHa oOydaromiemycsl IpegocTapisiercs He MeHee 60 MuUHYT Ha
noarotoBky. Ompoc oOywaromierocss Ha YCTHOM JK3aMEHE HE JOJDKEH IPeBBINAaTh JABYX
ACTPOHOMMYECKHX YacOB.

Bo BpCEMs IMPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIMITIIIMHBI.



MpumepHble BONPOCHI A1 KOHTPO/bHOM pPaboTbl B cepeamHe cemecTpa:
1) Haitn ctoxactnueckuii gudpdepeHumnan Uto ana
£(t) = exp{at + W (1)}, «, 3 = const
2) Hantu
my, Dy(t), Ry(t,s)

ANA npouecca
t

0(t) = / W2(s) dW(s)
0

3) Halitn ctox. OuddepeHumanbHoe ypaBHEHME, KOTOPOMY YA0B/ETBOPAET

dYHKUMA
n(t) =sin&(t)
rae
£(t)
- pelLeHune ypaBHeHUs
d&(t) = cos &(t) dt + cos £(t) dW(1).




