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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: CirydaliHble POIIeCChl
10 HAMPABJIECHUIO: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npopuJib NOArOTOBKHU: Maremarrnyeckoe MOAECIUPOBAHUE U KOMIIBIOTEPHBIE TEXHOJIOTUU

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 6 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

C.A. T'y3, kana. ¢u3.-MaT. HayK, JOICHT

A.B. I'acHukoB, A-p pu3.-Mar. HayK, JOLEHT
O.I. TopOaues, kaun. Qus.-Mar. HayK, JOLEHT
M.T. lllupobokoB, kKaHA. (HU3.-MaT. HAYK

E.O. Yepnoycoa, kaHz. Qu3.-MaT. HAyK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MaTeMaTH4ecKiuX OCHOB yrnpasienus 15.05.2020



AHHOTANMA
B kypce u3nararoTcsi OCHOBBI TEOPHH CIYYallHBIX HPOLECCOB C MO3HMIUA MX NMPAKTUYECKOTO MPUMEHEHHUS.
Kypc paccmarpuBaeTcs B KaduecTBE OCHOBBI KaK JJIsl JaJbHEHIIEro yIIyOJIeHHOTO H3Y4YeHUS TEOpHU
CIly4ailHBIX MPOILECCOB, TaK M JJIS Pa3pabOTKW METONOB UX NPAKTUYECKOTO MPUMEHEHUs B (PH3HYCCKHX U
HKOHOMHYECKHX MPHUIOKEHHSAX.
Bhauane nznararorcs ¢pyHIaMEHTAJIbHBIC MTOJOKEHHUS TEOPUH CIy4aiHBIX MPOLECCOB. 31€Ch e JOCTaTOYHO
MOJIHO PacCMaTpHUBAIOTCS BOMPOCHI MPE0Opa30BaHUH CIy4alHBIX MPOLECCOB B TEPMHHAX CXOIUMOCTH B
CpenHeM KBaJpaTHYHOM, CBOMCTBA HUX CTAl[MOHAPHOCTH M JPrOAMYHOCTH, METOIBl CIEKTPAIBHOTO
NPE/ICTaBICHHS CITyYaiHBIX MTPOIIECCOB.
3areM 00CYKHAIOTCSI HEKOTOpBIE TUIBI CIy4YalHBIX IPOLECCOB (ITyaCCOHOBCKUI M TayCCOBCKHMH IPOIECCHI,
MPOIIECCHl BOCCTAHOBJICHHUS), YacTO HCIIONb3yeMble B TPHIOKEHUsX. [IpuBeneHbl BaKHbIC JUIS TPAKTHKH
MoANU(UKAINY YKa3aHHBIX TUIIOB CIIy4alHBIX POLIECCOB.
B Tpetheii gacTu Kypca cozmepKarcsi OCHOBHBIE CBEJCHUS O MapKOBCKMX mIpoueccax. Hapsmy ¢ moapoOHbIM
M3JIOKCHUEM TEOPUM JHMCKPETHBIX MapKOBCKHX IIeTIell NMpUBOAATCS Haubojee CyNICCTBEHHBIC CBEICHUS O
MapKOBCKMX II€TIX C HENpEepbIBHBIM AapryMEHTOM M O HEINpPEphIBHBIX MAapKOBCKHX IpOLECCax.
PaccMarpuBaroTcsi mpruMepbl MOICIIMPOBAHUS ATUMH TIPOLIECCAMHU PEabHBIX TPOLENYp U SBICHHI (MaccoBOE
o0CITy’)KMBaHUE, CITydaifHOe Oy KIaHUE YACTHIL).

[Ipennosaraercs Xxopoliee 3HaKOMCTBO CTYJIEHTOB C TEOPUEN BEPOSATHOCTEM.
1. lean u 3apa4n

Henp AucoMnInHBI
Nzyuenne pyHmamMeHTanbHBIX OCHOB W MPWIIOKEHHH TEOpHH City4aiiHbIx mporeccos (CIT).

3agauu AU CHUIIHHBI

* OCBOCHHE CTyJleHTaMH 0a30BbIX 3HAHUI, YMEHUI, HaBBIKOB B 00mactu Teopuu CII;

* OKa3aHHWe KOHCYJBTAIMi W TIOMOIIM CTYJIEHTaM B MPOBEJACHUN MX COOCTBEHHBIX TECOPETUYECKHX U
MPUKJIAIHBIX uccienoBanuii B oomactu CII.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2 Cnocob6en ucnonb3oBars coppemennble |OIIK-2.2  3Haer ©  yMmMeeT TPUMEHSTb YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOAbl M NPHUKIAIHOE IPOrpaMMHOE
MpPOrpaMMHBIE CPEJICTBA TP PEILICHUM 3aJay  |oOeclieueHue Uil pelIeHWs]  Hay4YHbIX  3a7ad B
npoeCCUOHANBHOM JIeITELHOCTH, cOOMIonas  |npodeccuoHaIbHON 0bnacTu

TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
[TIK-1 Criocoben cTaBuTh, pOpMaITU30BhIBaTh 1 |ACATCIbHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIICI0BaTh MAaTEMAaTHUCCKIE MOJICITH MaTeMaTUYeCKHe MOJAENH JUIsl ONHCAHHUS HM3ydaeMBbIX
M3y4YaeMbIX SBJICHHN U MPOIIECCOB, CHCTEMHO  |SIBIICHHH M MPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
aHAM3UPOBATh HAYYHBIC MPOOJIEMBI, TOTYYaTh |MOAEIH

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HaydyHOW 3ajjaye W MHTEPIPETHPOBATH  IOJTYYEHHBIC
PpE3YNBTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!



[J ¢yHaaMeHTaIbHbIC TOHATHUS CITy4ailHBIX MPOLECCOB;
[J  IOHATHS, aKCHOMBI, METOJbl JJOKA3aTEJIbCTB U J0KAa3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA CIyYalHBIX MTPOLIECCOB;
[/ OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX 0OBEKTOB;
[J  aHAJIMTHYECKHE M YUCIICHHBIC MOAXOIbI M METOHBI JUIA PELICHHs] TUIOBBIX MPUKIAAHBIX 3a7ad
CIIy4alHBIX IPOLIECCOB.

YMETb:
[J TOHATH IOCTaBJICHHYIO 33Jauy;
[J HCIONIb30BaTh CBOM 3HAHUS JUISl pelieHus (pyHIaMEHTaIbHBIX U IPUKIAJIHbIX 33134,
[J oueHMBaTh KOPPEKTHOCTh IIOCTAHOBOK 3a7ay;
[J CcTpOro AOKa3bIBaTh MIIM ONPOBEPrarh YTBEPKACHNUE;
(] caMOCTOATENbHO HAXOAMTh PELICHMs 3alad TEOPUM CIydaMHBbIX IPOLECCOB, B TOM YHUCIE U
HECTaHJAPTHBIX, U IPOBOAMUTDH UX aHAIIU3;
[J caMOCTOATENIBHO BUJETh CIIECTBUS [I0JYyUEHHBIX PE3YJbTaTOB;
[J TOYHO MPEACTAaBUTHh MaTeMaTHUECKHE 3HAHUS B 00JaCTH TEOPHHU CIIy4alHBIX MPOLIECCOB B YCTHOH U
MUCHMEHHOM (hopMe.

BJIaJIETh:
[l HaBBIKAMH OCBOEHHs OO0JbIIOro oObeMa MH(OPMAIMU W PEIICHHS 3a1ad TEOPUU CIydalHbBIX
MPOLIECCOB (B TOM YHCIIE, CIOKHBIX);
[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;
[J KyJnbTypOH IMOCTaHOBKH, aHAIM3a U PELICHHUS] MaTeMaTHuYeCKUX M NPUKIAAHBIX 3a/1a4, TPeOyommx
JUIL CBOETO PEILEHUs MCIOJIb30BaHUsS MaTeMaTHYECKHUX IIOAXON0B M METOJOB TEOPUH CIIydalHbIX
IIPOLIECCOB;
[J mpeaMeTHBIM S3bIKOM TEOPUU CIIyYalHBIX IIPOLECCOB U HABbIKAMU I'PAMOTHOI'O OIIMCAHMS PEILECHUs
3a[a4 1 MPECTaBICHHS MTOMYYCHHBIX PE3YJIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

Omnpenenenne cinyyailHOro mpolecca.
1 CewmeiicTBO KOHEYHOMEPHBIX 3 2 4
pacnpeneneHuii ciay4aiHoro mpouecca.

MomeHTHbIE  (QYHKIWH  CIIy4aliHOTO
mporiecca. KoppensumonHast  QyHKITHS

2 o 2 3 4
ciyvaiiHoro mpouecca. IIpeobpasoBanue
CIIy4aifHOro mporuecca.

3 IlyaccOHOBCKHI CIay4YalHBIH IpoLeccC. 3 3 4
BunepoBckuii ciry4aitHbIi ponecce.
CranuoHapHOCTh CIIy4alHOro Ipolecca.

4 OproauyHOCTh CIy4aHOTrO Ipouecca Mo ) 3 4

MAaTEMaTU4CCKOMY OXHUIAHUIO B CPCOAHEM
KBaApPATUIHOM.

HenpepsiBHOCTD, nuddEpeHINpyeMOCTb
5 u WHTETPUPYEMOCTD CIIy4aitHOro 2 4 4
MpoLecca B CPeTHEM KBaIPATUIHOM.

CrnexrtpanbHoe MpeJICTaBICHHE

6 . 3 2 5
CTallMOHAPHOIO CIy4YailHOTO mporuecca.

7 MapKOBCKHi1 ciTydaliHBIN IpoLecc. 2 2 5

] OnHOponHBIE TUCKPETHBIE MAapKOBCKHE 7 5 5

LEIH.




9 MapkoBckass 1Lemb C  HENpepbIBHBIM 3 3 5
apryMEHTOM.

10 |HempepbIBHBIM MapKOBCKHI1 poIiecc. 3 3 5

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 6 (Becennuii)

1. Onpenenenue cinyyaiiHoro mponecca. CeMeiCTBO KOHEYHOMEPHBIX paclpelleieHui CIydaiHOro
mpolecca.

Ceuenne cmyuaiiHoro mponecca (CII), peanuzamuss CII, puIMHAPHYECKOE MHOMXKECTBO,
BepoaTHOcTHOe mpoctpancTBo i CII, croxactuueckas skBuBaneHTHocTh s CII, Teopema
Konmoroposga.

2. MomenTHbIe pyHKIMM ciiydaiiHoro nmponecca. Koppensunonnas QpyHKIOHs ClydailHOTO mpoLecca.
[IpeobpazoBanue ciryuaifHOTO mporecca.

CIT Broporo mopsiaka, cBoiictBa koppemsinuonHor ¢(ynkuun CI1 B3anMHas KoppensuoHHas
¢yukuus CII u e€ coiicTBa.

3. IlyaccoHoBCKHUI Ciy4daiiHbIN Iponecc. BUHEpOBCKMIA cirydaliHbIi Ipowecc.

CsaoticTBa myacconoBckoro CII, ceMelcTBO KOHEUHOMEPHBIX pacmpeneneHuil myaccoHoBckoro CII,
KoppessinuoHHast (pyHkiust myaccoHoBckoro CII, cBoiictBa peanuzanum myaccoHoBckoro CII,
TMIpoliecC BOCCTAHOBIECHHUS, CIOKHBIN ImyaccoHoBckuil CII, mporiecc ¢ mepeMeHHOM HHTEHCUBHOCTBIO.
CgoiictBo BuHepoBckoro CII , rayccoBckuii CII, ceMeHCTBO KOHEYHOMEPHBIX PaCIpENCICHUN H

koppensauonHas (ynkuus BuHepoBckoro CII. Pacder MOMEHTHBIX XapaKTEpHUCTHUK TIayCCOBCKOTO
CII.

4. CrauuMoHapHOCTh CIly4allHOrO Tpouecca. OJproguyHoOCTh CIy4alHOro Impolecca o
MaTeMaTHUYECKOMY OXHMJIAHUIO B CPEIHEM KBaJPaTHYHOM.

Crporasg u cnabas cranuoHapHocTh. CBoiicTBa KoppeimsiunoHHON (yHKIuu cranuoHapuoro CII,
MOHSATHE IPTOJUYHOCTH. HEOOXOAMMOE U JOCTATOYHOE YCIOBHE IPTOAMYHOCTH [0 MAaTEMaTHYECKOMY
OXHJIAHUIO B CPEIHEM KBaIPaTUUECKOM, JOCTATOYHOE YCIOBUE 3PrOAUYHOCTH, TeopeMa CIIyIKoro.

5. HenpepwiBHOCTD, nu(PEpeHIUPYEMOCTh H HWHTETPUPYEMOCTh CIY4YaifHOTO TpOIlecca B CPEIHEM
KBaIpaTUYHOM.

HemnpepsiBHocTs CII 10 BEpOSTHOCTH B CpPEJHEM KBaJpaTU4ECKOM, C BEPOSTHOCTHIO CIMHUIIA.
HeoOxomuMble HW  JOCTAaTOYHBIE  YCIOBUSL  HEMPEPLIBHOCTH,  JUGGEPEHIIUPYEMOCTH |
unterpupyemocts (o Pumany u Ctunrbecy) CII B cpenHeM KBaapaTHIECKOM.

6. CHGKTpaJ’ILHOG MMpCACTAaBJICHUC CTALIMOHAPHOTO cnyqaﬁHoro rnmpomnecca.

Kommnekcnosnaunbiit  CII, ero koppemsiumonnas ¢yHkuus. Ilpomecc ¢ ogHO3HAUHBIMU
npupameHusMu. CrexrpanbHoe npeacrapienue crannoHapuoro CII. Teopema boxnepa-XuHunHa o
CHEKTpalIbHOM TpeacTaBieHnn KoppeasinnoHHoW ¢ynkuun CII. ChoexrpanbHas QyHKOUS |
cnekrpanbHas IIoTHOCTh CII u ux cBoricTBa. CII THIa «Oenblii mrymy.

7. MapKoBCKUH CityyalHbII IIpoLecc.



Omnpenenenue u cBONCTBa, kiaccuukanus. [lepexonnsie BeposTHOCTH. KoppensunonHast QyHKIHS
rayccoBckoro CII, oGnaaaromiero MapkOBCKUM CBOMCTBOM.

8. OMHOPOAHBIE TUCKPETHBIE MAPKOBCKUE TICTIH.

Croxactuueckass Marpuia. YpaBHeHus KommoropoBa-UernMmeHa, WCHOIB30BAaHUE IMPOU3BOJSIINX
(GYHKIMA as pacdera CTaTUCTHUYECKUX CBONCTB OMHOPOJHBIX JIUCKPETHBIX MAapKOBCKHX IICTICH.
Knaccudukanmmst cocrosHMii Takmx Ilemedl W WX CBOWCTBA. TeopemMa  «COMUAAPHOCTH.
ACUMITOTHYECKOE TIOBEIEHHE OJHOPOAHOMW MAHCKPEeTHOM MapkoBckoil menu. IlpenenbHoe wu
CTAIMOHAPHOE PaCIpE/ICIICHHE BEPOATHOCTEH €€ cocTosiHnid. Teopema 00 3progrndHOCTH.

9. MapkoBcKas LIEb ¢ HENPEPBIBHBIM apTyMEHTOM.
Undunuresumansaas Marpuna. [Ipsimoe u obparHoe ypaBHenne Komoroposa-demnepa.
10. HenpeprIBHBIN MapKOBCKHI ITpoLECC.

O606mennoe ypaBHenne Mapkosa. Koadduuumentsr cHoca u auddysuun. Ilpsmoe m obparHoe
ypaBHeHne Konmoroposa-®okkepa-Ilnanka. bpoyHoBckoe qBuxkeHne (BUHEPOBCKHUI MPOIIECC).

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOECKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BepositHocTh [Teker] : B 2 T. : yueOHUK ams By30B / A. H. llupsieB .— 3-e u3a., nepepad. u gomn. —
M. : Uzn-Bo MIIHMO, 2004 .— T. 1 : DnementapHas Teopus BeposiTHOcTel. Maremarnyeckue
ocHoBanus. [Ipenensabie Teopemsl. - 2004. - 520 c.
2. Teopwust ciryuaiinbix mporeccos [Tekct] : [y4e6. mocobue s By3oB] / A. B. Bynunckwuii, A. H.
[upsies ; [Mock. roc. yH-T uM. M. B. Jlomonocosa] .— M. : @usmarnut, 2005 .— 402 c.
3. OCHOBBI TEOpUH CITyYaiHBIX mporieccoB [Tekcr] : yueb. mocobue ais By3oB / A. A. Haran, O. I.
Topbaues, C. A. I'y3 .— M. : M3-IIpecc, 2003, 2004 .— 168c.

JlononHuTenbHAs TUTEpaTypa
1. BeposiTHOCTB, MPOIIECCHI, CTaTUCTUKA. 3a7a4u ¢ penieHusMu [ Tekcer] : yue6. mocodue asist By30B / I
I1. Kmumos, A. JI. Ky3smun .— M. : U3a-Bo Mock. yH-Ta, 1985 — 232 c.
2. Teopust Ciry4aifHBIX IIPOIIECCOB B MpuMepax U 3aaavax [Tekcr] : [y4e6. mocoous mis By3oB] / b. M
Munnep, A. P. [Tankos; o pen. A. 1 .Kubzyna .— M : DUIMATIIUT, 2002 .— 320 c.
3. Kypc Teopuu BepositHocTei [Tekct] : yueOHuK asst By30B : forn. M-Bom oOpasoBanus Poc.
®eneparun / b. B. T'Heaenko ; Mock. roc. yH-T M. M. B. JlomoHOCOBa .— 8-€ WU3[1., UCTIp. ¥ JIOIT. —
M. : Equropuan YPCC, 2005 .— 448 c.
4. 3agaun 1o TEOPUU BEPOSTHOCTEN : OCHOBHBIC ITOHATHSL, IIPE/ICJIbHBIC TEOPEMBI, CITyJaiiHbIe
mporiecchl [Tekct] : yae6. mocobue mist ya-ToB / A. B. IIpoxopos, B. I'. Yirakos, H. I'. YmrakoB .— M.
: Hayka, 1986 — 328 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.mou.mipt.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



He npenycmorpeno.
9. MeTonuyeckne yKazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

Crynent, m3yvarommii kypc "CiydaliHble MpOIECCHI", OMKEH C OMHON CTOPOHBI, OBIANETh OOIUM
MOHATUHHBIM aNaparoM, a ¢ APYrod CTOPOHBI, JOJKEH HAYYUTHCS IPUMEHSITh TEOPETUICCKIE 3HAHUS
Ha TIPaKTHKE.

B pesynprare u3ydeHus IUCHUIUIMHBI CTYACHT JIOJDKEH 3HATh OCHOBHBIC OIPENEICHUsS, TMOHSATHUSA,
AKCHOMBI, METOJIbI JIOKA3aTEIbCTB.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAJIBHO He0oOXoAMMOE BpeMs s pabOThl CTYyJeHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,I[OBaHHOﬁ JINTCPATYypPbI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpENHA3HAYEHHBIX Ui CaMOCTOSITEJIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— pelICHUEC 3a4a4, NpeAjiara€MblxX CTyAC€HTaM Ha IPAKTUYCCKUX 3aHATHUAX U B Ka4€CTBE KYpPCOBOI'O
3aJaHusd;
— INOATOTOBKY K INPAKTUYCCKUM 3aHATHUAM, SK3aAMCHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALIHH.

ITokazareneM BIQAEHUS MaTepUaIOM CIYXKHUT YMEHHE pemarh 3aaadu. Jns GpopMUpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [Ipu pemennu 3a1a4y Kaxkaoe JeiicTBUE HEOOX0MMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUYECKHE CBEJCHUS.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUSI OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Crniocoben ucnonb3oBarh coppemernble |OIMK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCIICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE

HporpaMMHBIE CPEJICTBA NP PELICHHUH 3a4a4  |oOecriedeHre sl pelIeHWs  Hay4HBIX  33jad B
npodeccuoHAIBHON IS TeIBHOCTH, coOmonas  |mpodecCHoHaIbHON 00IacTH
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIHN)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinabl « CirydaifHbIe IPOIIECChD) 00YJArOIIUNACS JOIKEH:

3HATh:
[0 ¢yHAaMeHTaIbHbIC TOHATHUS CITyYaiiHBIX MPOIECCOB;
[0  MOHATHUS, aKCMOMBI, METOJBI JIOKA3aTEIbCTB M JOKA3aTelhbCTBA OCHOBHBIX TEOpPEM B pazneiax,
BXOISIIMX B 0A30BYIO 4aCTh IMKJIA CITyYaiHBIX MTPOIECCOB;
[J OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;
[l  aHamTUTHYECKHWE W YHCIEHHBIC MOIXOMIbl M METOIbI JJIS PEIICHUS THUIMOBBIX MPUKIATHBIX 3a7a4
CITy4aiHbIX MPOLIECCOB.

yMeTh:
[] TOHSTH MMOCTABICHHYIO 3a/1a4y;
[J HCIMONIb30BaTh CBOU 3HAHUS JUTsl perieHus pyHIaMeHTaIbHBIX U PUKIIAIHbIX 337134,
[ oIeHWBATh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;
[] cTporo AoKa3bIBaTh I OMPOBEPTaTh YTBEPKICHUE;
[0 caMOCTOSTENhHO HAXOIWUTh PEIICHUS 3aJa4 TEOPHH CIIy9alHBIX IPOIECCOB, B TOM YHCIE W
HECTaHJAPTHBIX, U IPOBOIUTH UX aHAJIH3;
[] caMOCTOSTENHHO BUJETH CICACTBUS MOTYYCHHBIX PE3YIbTATOB;
[J TOYHO MPENCTAaBUTHh MaTeMaTHUECKUE 3HAHUS B 00JACTH TEOPHU CITyHYalHBIX MPOIIECCOB B YCTHOH U
MMCEMEHHOU (opme.

BJIAJIETh:
[0  HaBBIKAMH OCBOEHHUS OOJBIIOTO OO0BeMa WH(OpPMAIMKM W PEIISHUS 3ajad TEOPHH CIydailHBIX
MPOLIECCOB (B TOM YHCIIE, CIOKHBIX);
[] HaBBEIKAMHU CAaMOCTOSITEIILHON paOOTHI M OCBOSHUS HOBBIX JIUCITUTUINH;
[J  KyJnbTYpoH IMOCTaHOBKH, aHAIHM3a U PEIICHHUsI MAaTeMaTHIeCKUX M MPUKIIQIHBIX 3a/1ad, TpeOyonmx
JUTSE CBOETO PEIICHHs HWCIOJIh30BaHUS MATEMAaTHYSCKUX IIOJXOJOB M METOJOB TEOPHUH CITyYaiHBIX
MIPOLIECCOB;
[J MpeAMETHBIM SI3BIKOM TEOPUU CIYYAWHBIX IMPOIIECCOB M HABBIKAMU IPAMOTHOTO OTIHCAHMS PEIICHIS
3a/1a4 ¥ TIPECTaBICHHS MMOTYYSHHBIX PE3yAbTaTOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.



3. IlepedyeHb THNOBBIX (NPHMMEPHBbIX) BONPOCOB, 3aJaHMH, TeM /I MOATOTOBKH K
TeKyleMy KOHTPO.II0

KypcoBble 3a1aHus
3ananus o Kypcy GopMUpyOTC U3 3a/iad y4eOHO-METOAMYECKOT0 Noco0us

Cnyuaitaeie mponieccel  / A.A. Haran, O.I'. T'op6aue, C.A. I'y3, E.B. bypnaes, A.B.
I'acaukoB. — M.: MOTU, 2006.

Hepeqenb TECOPETHICCKUX KOHTPOJBbHBIX BOIIPOCOB JIdA CAAYH IK3aMEHaA /Sa)lal-llflﬂ.

1. Ceuenue cnyuaitnoro mnpouecca (CII), peanuzamus CII, muiMHAPUYECKOE MHOXKECTBO,
BeposATHOCTHOEe mpocTpancTtBo st CII, croxactuueckass skBuBaneHTHOCTh it CII, Teopema
Konmoroposa.

2. CII Broporo mopsaka, cBoiictBa KoppemsaiuonHoil ¢yukuuun CII  B3aumHas
koppensinuonHast pynakust CIT u e€ cBoiicTsa.

3. CsoiictBa myaccoHoBckoro CII, cemeiicTBO KOHEYHOMEPHBIX  paclpeiesieHui
myaccoHoBckoro CII, koppensimuonnas ¢yHkius myaccoHoBckoro CII, cBoiicTBa peanuzanuu
nyaccoHosckoro CII, mpouecc BoccTaHOBIEHHs, ClOXHBIM IyaccoHoBckui ClI, mponecc c
NEPEMEHHOI MHTEHCUBHOCTHIO.

4.  CsoiictBo BuHepoBckoro CII , rayccoBckuii CII, cemMeiicTBO KOHEUHOMEPHBIX
pactipeneneHuii u  KoppemsuuonHas ¢yHkuus BuHepoBckoro CII. Pacyer MoMeHTHBIX
XapakTepucTuk rayccosckoro CII.

5. Crporas u cnabas craimoHapHocTh. CBOCTBa KOPPENSIUOHHON (DYHKIIMU CTallMOHAPHOTO
CII, noHATHe >ProAMYHOCTH. HEOOXOAMMOE M JOCTATOYHOE YCIOBHE HProJUYHOCTH IO
MaTeMaTUYeCKOMY OXXUJAHUK B  CPEIHEM  KBaJpPaTUYECKOM, JIOCTATOYHOE  YCIIOBHE
AProJn4YHOCTH, TeopeMa CiylKoro.

6. HenpepsiBHocTs CII MO BEpOSTHOCTH B CpEIHEM KBAJAPATHUECKOM, C BEPOSTHOCTHIO
enuHua. HeoOXxoauMble W JJOCTaTOYHBIE YCIOBHUS HENPEPBIBHOCTH, TU(PHEPEHIIMPYEMOCTH U
uHTerpupyemoctu (no Pumany u Crunrsecy) CII B cpeaHem KBapaTHYECKOM.

7.  Kommuekcno3naunslii CII, ero koppensuuonHas ¢yHkuus. IIpouecc ¢ opTo3HauHBIMU
npupamieHusiMi.  CriektpanbHoe npenctaBieHue cranuoHapHoro CII. Teopema boxuepa-
XUHYMHA O CIEKTpPaJIbHOM TMpejacTaBieHun KoppessuuoHHod ¢yHkuun CII. CnextpanbHas
¢yHKk1MsA U criektpanbHas mioTHOCTh CIT u ux coiictBa. CII Tuna «6emnblil mrym».

8.  Ompenenenue u cBoiicTBa, kiaccudukanus. [lepexonnsie BepositTHocTU. KoppensunonHas
¢ynkmus rayccoBckoro CII, o0nanaroiiero MapKoOBCKUM CBOWCTBOM.

9. Croxactuueckas Marpuua. YpaBHeHuss KommoropoBa-UenMeHa, HCIOJB30BaHME
MPOU3BOIAIIMX (QYHKIMM JUIsl pacueTa CTaTUCTUYECKHX CBOMCTB OJHOPOJHBIX JMCKPETHBIX
MapkoBckux memneil. Kmaccudukanus cocTossHMI Takux 1emned M uX cBoicTBa. Teopema
«CONUJIAPHOCTH». ACUMNOTOTUYECKOE TMOBEJIEHUE OJHOPOJHOM IUCKPETHOM MapKOBCKOH LiEMu.
[IpenensHOE M CTalMOHApHOE pacmpeseneHne BeposTHocTed e€ coctosHu. Teopema 00
3ProJIMYHOCTH.

10. HWudunuresnmansHas matpuna. [Ipsmoe u obpatHoe ypaBHenne Komoroposa-denepa.
11. OG6ob6meénnoe ypaBHeHnue MapkoBa. Kosdpdurnmentsr cHoca u auddysun. Ilpsmoe wu
oOparHoe ypaBHeHHe Kommoroposa-®okkepa-Ilnanka. bpoyHoBckoe nBmxeHue (BUHEPOBCKUN
MIPOIIECC).



Ilpumep cemecmpo6oit KOHMPOILHOU PadOMbBL.

1. Oyets X (t)=Usint, rae te[0,0), a cnyuaiinas semuumna U npunumaer

snauenns —1 u 1 ¢ BepostHocThIO — . Halitu

1
P supte[0 X(t)>E

4l

2. Hpe,HHOJ'IOX(I/IM, 4YTO BPEMCHHBIEC MHTCPBAJIbl MCXKAY IMOCICA0OBATCIbHBIMU IIPUXOJaMHA

B MarasmH HOKYHaTCHefI - HE3aBHCHUMBbIC cnyqaﬁHLIe BCJIIMYHMHBI, UMCHOINUEC IT10KA3aTCIbHOC

pacnpenenenue ¢ napamerpom A . Ilycts T, - MOMeHT nosiBieHust N -ro mokynaresns. Haiigure

pacrpeaciiCHnue Tn . Ecn MMOKyHnaTtejan npuxoadaT ¢ HHTCHCUBHOCTBIO TPpHU YCIIOBCKAa B MHUHYTY,

TO KaKOBa BEPOSITHOCTh TOTO, YTO YHUCJIO MOKYIATeNeH, MPUIIeAIINX 3a HEepPBbIE ABE MUHYTHI,
paBHO TpEM?
3. Iycte X, - CTAalMOHAPHAS B IIMPOKOM CMBICIIE ITOCIEI0BATEIBHOCTE CO CPEAHIM a

: 13
U KOppENALUOHHON (QyHKITMEH R(n) . [Ipu kakom yciioBUM Ha R(n) l.i.m.= Z Xk =a?
n—oo n k=1

4. IlepevyeHb TUNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM /ISl IPOBEICHUS] IPOMEKYTOYHOM
arrecTalMu 00y4aroMXCH M0 UTOraM o0y4eHust

[TpomesxyTouHas arrectanus no auciuminHe «Ciay4yaiiHble Mpouecchbl OCYIECTBISAETCS B
dopMe 3Kx3aMeHa. JK3aMeH NMPOBOJUTCS B YCTHOU (hopMme.

Tunossle BOIIPOCKHI 1 TEMBI COBIIAJIAIOT C IPUBCACHHBIMU B m.3.

Ilpumep rk3amenayuonnozo dunema:

1. BunepoBckuii crydaiiHbIi mporecc.
2. Ne 53:

JlvckpeTHass MapKOBCKasl IeTIb UMEET CIEAYIOILYI0 MaTpUIly BEPOSATHOCTEH mepexona 3a OAMH

Iar:
l-a a
b 1-b

Haiitn maTpuiy BeposiTHOCTel nepexona 3a N maros u npenen npu N —> 0.



Kpurtepuu oneHnBanus

OrneHka

bamer

Kpurepuu
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oyenxa «omauyro (10)» evicmasisemcs cmyoenmy,
NOKA3asuieMy 6CeCmopoHHUe, CUCIEMAMU3UPOBAHHbIE,
2nyboKue 3Hanust y4eOHo NPocpamMMbl OUCYUNTUHBL U
VMeHuUe Y8ePeHHO NPUMEHMb UX HA NPAKMuUKe npu
peuieHuu KOHKpemHblX 3a0ai, c60000H0e U NPABUTbHOE
000CHOBAHUE NPUHAMBIX PEUUEHUTl

OTJINYHO

oyenka «omaudno (9)» evicmasnsemcs cmyoeHmy,
NOKA3asuieMy 6CeCmopoHHUe, CUCEMAMU3UPOBAHHbIE,
2nyboKue 3HaHUs Y4eOHOU NPocpammbl OUCYUNIUHBL U
VMeEHUe NPUMEHSIMb UX HA NPAKmuKe npu peueHuu
KOHKPEemHbIX 3a0a, c60000H0€ U NPABUIbHOE 000CHOBAHUE
NPUHAMbBIX DeuleHUll

oyenka «omaudHo (8)» evicmasisemcs cmyoeHmy,
noKA3aguemy 6CeCmopoHHUe CUCIEMAMU3UPOBAHHbLE,
2nyboKue 3HaHUs Y4eOHOU NPocpammbl OUCYUNIUHBL U
VMeHUe NPUMEHAMb UX HA NPAKMuKe npu peueHuu
KOHKPEemHbIX 3a0ay, U npaguibHoe 000CHOBAHUE NPUHANBIX
peuienuil

oyenka «xopowio (7)» 8bICMABNAEMCs CMYOeHmy, eClu OH
meepoo 3Haem Mmamepuan, ZPAMOMHO U NO CYWeECmEy
usnazaem e2o, ymeem NpuMeHsmb NOJYYeHHble 3HAHUS HA
npakmuke, HO OOnycKaem 6 omeeme Ul 8 peueHul 3a0ay
HeKomopule HeMmoOYHOCMU,

XOPpOLIO

oyenka «xopouto (6)» evicmasensiemcs cmyoenmy, eciu OH
3Haem mamepua, ZPAMOMHO U NO CYUWecCmay usiazaem e2o,
ymeem NPUMEHAMb NOJYYEHHble 3HAHUA HA NPAKmuke, HO
oonyckaem 6 omeeme UlU 6 peueHuUu 3a0ay HeKomopbvie
HemoYHOCmu,

oyenka «xopowio (3)» 8blcmasnsemcs cmyoenmy, eciu OH
3Haem mamepuan, u no Cywecmey usideaem e2o, ymeem
NPUMEHAMb  NOJYYEeHHble 3HAHUSA HA  NpaKmuxe, HO
donyckaem 6 omeeme UIU 6 peuleHuU 3a0ay HeKomopbvle
Hemo4YHOCU,

YAOBJICTBOPUTECIL
BHO

oyenka  «yooeiemeopumenvHo  (4)»  evicmagniemcs
cmyoeHmy, nokasaguiemy Qpacmenmapmwiil, pa3po3HeHHbulU
xapakmep 3HAHU, He0oCmamoyHo npasuivbhvle
Gopmynuposku 6a306vbix NOHAMUL, HAPYUWEHUS TOSUYECKOU
noCne008amenbHOCMU 8 U3JIOACEHUU — NPOSPAMMHO20
mamepuana, HO Npu IMOM OH Gl1doeem OCHOBHbIMU
pasoenamu  yueOHOU NpocpamMmbvl, HeoOXO0OUMbIMU OISl
oanvbHelue2o0 00yueHUs U Moxcem NpUMeHsIms NOJYyYeHHble
3HAHUs NO 00PA3YY 8 CMAHOAPMHOU CUMYAYUU;

oyeHxa  «yodogiemeopumenvHo  (3)»  evicmasisiemcs
cmyoenmy, noxazasuiemy (pacmeHmapHulil, pa3po3HeHHbl

3




xapakmep 3HAHU, He0oCmamoyHo npasuibHvle
Gdopmynuposxu 6a306vbix NOHAMUL, HAPYUWEHUS TOSUYECKOU
noCne008amenrbHOCMU 8 U3NIONCEHUU — NPOSPAMMHO20
mamepuana, HO npu 3MOM OH eradeem pazmenmapHo
OCHOBHBIMU pazoenramu yuebHol npozpammbl,
HeoOX00uMbIMU 01 OanbHelue2o 00yYeHUs: U Modcem
NPUMEHAMb — NOJYYeHHble  3HAHUsL  no  obpasyy 6
CMAHOAPMHOU CUMYayuu,

HEYJIOBJIIETBOPUT

CJIBHO

OYeHKa  «HeyOOoB1emeopuUmenvHo  (2)»  blcmagnaemcs
cmyoeHmy, Komopwlii He 3Haem Oobulell Yacmu OCHOBHO2O
cooepaicanusi YueOHOU NPocpamMmbl OUCYUNIUHDL, OONYCKAem
epybvle owudKU 8 GOPMYIUPOBKAX OCHOBHBIX NOHAMULL
OUCYUNTUHBL U He YMeem UCHOIb3068aMb NOYYEeHHble 3HAHU
npu peulenuy MmunoBulx NPAKMU4ecKux 3a0ay

5. Meroauyeckue MaTepuajibl, OINpeesilOlINe NPOLEAYPbl OLEHMBAHUS 3HAHUIA,
YMEHUi1, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH

Bo Bpems mpoBeneHuss sK3aMeHa o0OydarolMecs MOTYT IIOJIb30BaThCsl IMPOrpamMMoin
JUCLUIUIMHBL, @ TAKXKE KAJIbKYJIATOPOM (TIIpH HEOOXOJUMOCTH).

OK3aMeH MpOBOIUTCS B YCTHOM Qopme. VYcmemHas cpada 3alaHuil — sBiseTcs
HEO0OXOUMBIM YCJIIOBUEM JIOIYCKA K 3K3aMEeHY. B MpoTUBHOM citydae, npex/ie 4eM NpUCTYIUTh
K CJa4ye DK3aMEHa CTYACHT IIOJIy4acTCs IOIOJHUTENbHBIE 3aJayd 10 TeMaM  HECIaHHOIO

3aJaHus.




