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 JMCHMILIMHE: Croxactuueckue quddepeHnanbHbe YpaBHEHUS
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: Maremarnyeckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: A.B. BynuHckwuil, kanz. ¢u3.-Mar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefjaHuy Kadeapsl MaTeMaTu4ecKiuXx OcHOB yrpaeienus 15.05.2020



AHHOTANMA
[Mpexxne Bcero, CTyIeHTaM MpeaiaraeTcs CIEKTp 3a1ad, NPUBOAANIMX K HEOOXOAMMOCTH pelIaTh
croxactuueckue AuddepeHnranbHble YpaBHEHHS - CTOXaCTHUECKUE aHAJIOTH
OOBIKHOBEHHBIX UM (HEpPEeHIIMANBHBIX ypPaBHEHHI: CTOXaCTUYECKHE MOJICIH, BO3HUKAIONIME B (U3UKE,
TEXHHKe, OMOIOTUH U (PMHAHCOBOM MaTeMaTHuKe.

BBomuTcsi HEOOXOJAMMBIN  BCIIOMOTATENbHBIH MaTEeMAaTHYECKH ammapar. YCJIOBHOE MareMaThiyecKoe
OXHJIaHUE U €T0 CBOMCTBA (JINHEHHOCTB, "TeIECKONMMYHOCTE", HepaBeHCTBO MeHceHa u nip.). OunbsrpoBaHHBIE
BEpOSITHOCTHBIE ~ IIpOCTpaHCTBAa. MOMEHTbl OCTAHOBKM, MX CBOiicTBa, IpuMepbl. MapTHHransl,
CyOMapTHHTaJIbl, CYNEpMapTHUHIalbl C JUCKPETHBIM W HENpepbIBHBIM BpeMeHeM. DyHIamMeHTaJbHbIE
HEpaBeHCTBA. TeopeMbl O CXOOUMOCTH. JIOoKanbHblE MapTHUHraldbl U CEeMHMapTUHIaiel. PasnoxeHue
Hy6a—Metiepa. HenpepbIBHBIE M KBaAPaTUUHO HHTETPUPYEMbIE MAPTHHIAJIBI.

Hanee ob6cyxnaercss OpOyHOBCKOE MABI)KCHHE (BHHEPOBCKHMH MPOLECC), €r0 pPa3iInyHble KOHCTPYKLIHUH U
MIOBE/IEHHE TPACKTOpUI: HeTU(PPepeHIIMPYEMOCTh C BEPOSTHOCTHIO €AMHUIIA, JTOKAJIbHBIC MAKCUMYMBbI, TOUKH
pocra, a TaKKe BApHAHTHl MAapPKOBCKOTO M CTPOr0 MAapKOBCKOTO CBOWMCTBA OpOYHOBCKOTO JIBHIKCHUS
(cemeiicTBa), nmporeccel beccens, ppaxraabHOe GPOYHOBCKOE IBHKEHHE.

ITonpoGHO paccmaTpuBaeTCs CTOXaCTHYECKOE HCUUCIICHUE: IOCTPOeHNE nHTerpana Mo, cBoiicTBa HHTErpaa,
uHterpan CTparoHOBHYA, - W cTOXacTHYeckne Au((epeHIranbHble YpaBHEHHA. B 4acTHOCTH, CHIIBHBIE U
crabble pemeHus, mpoduemMsl CyIIeCTBOBAHUS U €IMHCTBEHHOCTH PEIICHUH, MApKOBCKOE CBONWCTBO CHIIBHOTO
pEILICHUs] CTOXaCTHYECKOTO MU PepeHINATFHOTO ypaBHEeHUs, TeopeMa JHrenboepra—IlImuara.

OtnenbHO 00CYKIAr0TCS JACTal MPUMEHEHUS CToXacTU4ecknx aupdepeHInanbHbIX YpaBHEHUH: TPOOIeMbI
¢usTpanuy, 3agada 00 ONTUMAJIBHOM OCTaHOBKE, CTOXAaCTHYECKOE YIpaBieHHe, Au(pQPy3uOHHAs MOAECIbH
IICHbI aKI[UH, ONTUMaJIbHbIE HHBECTHLIUH U TIOTpeOIeHHE.

B 3akiroueHne paccmarpuBaeTcs npoOieMaTHKa CTOXaCTHUECKUX AU PepeHINAIBHBIX YPaBHEHUH B YaCTHBIX
IPOM3-BOJHBIX M HEKOTOPHIE METOABI YHCICHHOTO pENIeHHS  CTOXacTHYEeCKHX IuddepeHInaabHbIX
YpaBHEHUI.

1. leau u 3apauu
eap AUCUMNIMHBI

dopMupoBaHHUE Y CTYICHTOB 3HAHUK W HABBIKOB PAaOOTHI C MOHATHAMH, KOHIETIHSIMHU CTOXaCTHYECKUX
muddepennmanbabix ypaBaeHui (Ctox /1Y) u ux npuitokeHu.

3agauu AU CHUIIHHBI

* OCBOEHHE CTy/leHTaMH 0a30BbIX 3HaHUH B 00mactu CTox/[Y 1 METOJIOB WX pelleHMS;

*  OKa3aHWE KOHCYNBTAIlMi W MOMOIIM CTYJIEHTaM B TPOBEICHUH COOCTBEHHBIX TEOPETHUYECKHX U
MIPUKJIAHBIX ucciaenoBanuii B oomactu Crox/1Y.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, .
JEWCTBUSI IO PELICHUIO 33/1a4K

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

IIK-1 Criocob6en craButh, GOpPMaIN30BEIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

HOBBIC

Hay4Hble Pe3yJbTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!

[0 ¢yHaaMeHTaIbHBIE OHATHUS, 3aKOHBI, Teopuu CTox[VY;

[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX pa3zienoB MateMaTuku — Ctox/1Y;

[l MOHATHS, aKCHOMBI, METOIBI JOKA3aTeIbCTB M JIOKAa3aTeIbCTBA OCHOBHBIX TEOPEM B paselnax,

BXOIANIMX B 0a30Byt0 yacTh nukia Ctox1V;

[/ OCHOBHBIE CBOWCTBA COOTBETCTBYIOIIMX MareMaTHuecKux 00bekToB — CTox/1V;

[l aHAJMTHYECKHE M YMCICHHBIC ITOJX0/IbI U METO/Ibl PEIICHHSI TUIIOBBIX NpUKIagHbIX 3a1ad Crox /Y.
YMETb:

[l TMOHATH MOCTABJIECHHYIO 33/1a4y;

(] HCHOJIb30BAaTh CBOM 3HAHWS JUIS pelIeHUs (pyHIaMEHTaIbHBIX M NPUKIaIHbIX 3a1ad Ctox/[Y;

[l oIleHMBATh KOPPEKTHOCTh NOCTAHOBOK 3a71a4;

[l cTpOro J0Ka3bIBaTh HJIHM ONPOBEPTaTh yTBEPIKIACHHE;

[l caMOCTOATEJIFHO HAXOIUTh alNropuTMbl pemenus 3aaad Ctox/lY, B ToM 4ncie 1 HeCTaHJapTHBIX, U

MPOBOJIUTH UX aHAJIH3;

[l caMOCTOSITEIbHO BUIETH CIEACTBUS IOJIyYCHHBIX PE3YJIbTaTOB;

[]  TOYHO MpEACTaBUTh MaTeMaTn4yeckue 3HaHus B oomactu Ctox/lY B ycTHOW M MUCEMEHHOM (hopme.
BIIAJICTh!

[J HaBBIKAMH OCBOEHHS OONbIIOro oObeMa MHQOpMauu 1 penrenus 3agad Ctox/lY (B Tom uucie,

CJIOKHBIX);

[J HaBBIKAMH CAMOCTOSITEILHON paOOThl M OCBOCHHS HOBBIX JUCIUTUIHH;
[] KyJIbTypOod MOCTAaHOBKH, aHAJIM3a U PEUICHUS MaTeMaTHYSCKUX ¥ MPUKIAIHBIX 3aja4, TPEOYIOIIIX
KCIIOJIb30BaHMS MaTEeMAaTHYECKUX TOAXOA0B TeOprr U MeTooB pemeHus Ctox1Y;

0

OpCAMCTHBIM S3BIKOM TCOPUH CTOXHY U HaBbIKAMHW T'PaMOTHOI'O OIMMCAaHUSA PCHICHHUA 3ada4 U

[IPEJCTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
HcTouHuku. Crox1V.
BcnomorarenbHblit MaTeMaTU4YeCKu
1 anmapar. BpoyHnosckoe JIBUKCHHE 10 5
(BUHEPOBCKHIA porecce).
CroxacTUuecKkoe UCUUCIIEHUE.
Croxactuueckue  auddepeHnuaIbHbIe
) ypaBHEHHUSI. [Tpumenenus 10 5
CTOXaCTHYECKUX U QepeHInaTbHBIX
YpaBHEHUN.
3 Janpreiimue nccnenoanus Ctox]1Y. 10 5




Hroro wacos 30 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. Ucrounuku. Crox/lY. BcmomorarenpHblii MaTemMaruyeckuii ammapar. bpoyHOBCKOE [BH)KEHUE
(BuHEpOBCKHii poriecc). CToxacTUyecKoe UCUUCIICHHE.

Hexotopsle 3a1auu, NPUBOASAIINE K CTOXaCTHYECKHM aHAJIOraM OOBIKHOBEHHBIX AN hepeHInaIbHBIX
ypaBHEHHUH (CTOXaCTHYECKUE MOJENIH, BOSHUKAIOIINE B (PU3KKE, TEXHUKE, OMOJIOTHH U (UHAHCOBOI
MaTeMaTHKe).

VYcnoBHOE MareMarMiyeckoe OXKHIAaHHEe W €ro CBOHCTBa (JIMHEHHOCTh, '"TEJIECKOMUYHOCTBH',
HepaBeHCTBO HMencena wu np.). DuUIBTpOBaHHBIE BEPOATHOCTHBIE MPOCTPAHCTBA. MOMEHTHI
OCTaHOBKM, WX CBOWCTBa, NpUMEpPhl. MapTuHTanbl, CyOMapTHHTJIbl, CyHepMapTHHTAIbl C
JUCKPETHBIM U HENpEpbIBHBIM BpeMeHeM. @DyHJaMeHTalbHble HEpaBeHCTBA. TeopeMbl O
cxomuMoCTH. JIOKallbHBIE MapTHHTANBl W CceMHMapTHHTanbl. Pasnoxenume [yba—Meiiepa.
HenpepbiBHBIE U KBaipaTUYHO UHTEIPUPYEMbIE MAaPTUHIAJIbI.

Ero pasnuunbie xoHcTpykumu. [loBeneHue TpaekTopuii: HeAU(PPEepeHIUPYEMOCTb C BEPOITHOCTHIO
€IMHUIIA, JOKaJIbHbIE MAKCUMYMBI, TOUKH pocTa. bpoyHoBckoe cemeiicTBo. BapuaHThl MapKoBCKOIro
U CTPOro MapKOBCKOTO CBOMCTBa OpPOYHOBCKOTO IBHMXEHHs (cemeiicTBa). IlpuMeHeHHs K peleHHIo
rpaHudYHbBIX 3amga4  (mpoOnema Jlupuxie). dopmyma ODeitnmana—Kama. JlokaneHoe Bpems
OpOYHOBCKOTO IBIDKEHHS, aAJUTHBHblE (YHKUHOHANbl. BekropHoe OpOYyHOBCKOE JIBHIKEHHE.
[poneccrt beccens. @pakranbHOE OPOYHOBCKOE JIBUIKECHUE.

[TocTpoenue nnrerpana Mto, cBoiicTBa MHTErpaia (B TOM YKCie MapTUHTAIBHOCTH MHTErpaia Mto ¢
nepeMeHHbIM BepxXHUM TnpexnenoMm). Murerpan CrparonoBuua. CBsi3p MEXIy JAByMS BHIAMHU
CTOXaCTUYECKOro uHTerpana. HMurerpupoBanne 1o cemumapruHrany. @opmyna HTo 3aMeHbI
MepeMeHHbIX U ee JanbHeirmure 0606menus. [Ipumepst.

2. Croxactuyeckue  muddepeHranbaple  ypaBHeHHs.  [IpUMEHEHHS  CTOXaCTHYECKHX
T epeHIanbHbIX YpaBHEHUH.

CwbHbIe M crtaObie pemeHus. [IpoOneMbl CyIecTBOBaHNS U €IMHCTBEHHOCTH PEIICHUH (B CHIIBHOM
u cinabom Bujie). Pesynsratel Cropoxona, Stamana u BaranaGe. Penienue ypaBHenus JlaHkeBeHa.
[Mpouecc OpnmreiiHa- YieHOeka. MapKOBCKOE CBOWMCTBO CHJIBHOTO PEIICHHS CTOXaCTHYECKOTO
TG PepeHIanbHOr0  YpaBHEHUSI. Teopema  Durenbbepra—IlImuara. [IpeobpazoBanue
Kamepona—MaptuHa—I upcaHoBa Kak METOI IIOCTPOCHHUS Ca0bIX pelleHuid. MapTHHTaabHas
npobnema Crpyka—Bapanana, cBsi3p cO CTOXaCTHUECKUMHU Ju(QepeHIHaTbHBIMU yPaBHECHUSIMH.
Paznuynbie noaxoas! K u3ydeHuro 1 (Hy3MOHHBIX MPOIIECCOB.

[Ipobnemsr  ¢unbrpanuu  (¢punstp Kanmana—beiocu). 3amaya 00 ONTHMajabHOH OCTaHOBKE.
Croxactuueckoe ynpasienue. nddy3nonHas Moaens eHbl akuuii: oT Monenu bamense Kk Moaenu
Camroonbcona. Ommuonsbl, crnpaBemmuBas neHa. Popmyna bmoka—Illoyiaca. OnrtumanbHbie
MHBECTHUIIMU U OTpeOICHNE.

3. lanpHelimmue uccnegoBanus Ctox1Y.

[ToHsiTHE O KBAaHTOBBIX CTOXAaCTUYECKUX TU(P(PEepeHIINATbHBIX YPAaBHEHUSIX U MapKOBCKOM 3BOIIOIMH
OTKPBITBIX KBaHTOBBIX cucTeM. [Ipobremarnka croxacTudeckux auddepeHIralbHbIX YpaBHEHUN B
YaCTHBIX  NPOU3BOAHBIX. HeEKOTOpble  METOAbl  YHMCICHHOTO  PEIICHHS  CTOXACTHYECKUX
muQQepeHIaTbHbBIX YPaBHEHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



HeobOxoaumoe 000pyaoBaHue IS JICKLIUI: KOMIIBIOTED M ITPOESKTOP.
OOGecrieyeHre caMOCTOSTEILHOM PaboThl: DIEKTPOHHBIE PECYPCHI, BKIIIOYAs JOCTYI K caiTtam
http://www.mou.mipt.ru

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopus cimydaiinbix mporeccoB [Tekcr] / A. B. bynunckuii, A. H. [llupseB .— M. : ®uzmariur,
2003 .— 400 c.

JlononHuTeNbHAS TUTEpATypa
1. 3agaun Mo TEOpUU BEPOSTHOCTEH : OCHOBHBIE MTOHSTHSA, IPEACIbHBIC TEOPEMBI, CITyYailHbIe
nponeccsl [Teker] : yue6. mocobue it yu-toB / A. B. [Ipoxopos, B. I'. Ymaxos, H. I. Ymakos .— M.
: Hayka, 1986 — 328 c.
2. Croxactuueckue auddepeHnnanpHble ypaBHeHus : Beenenue B Teopuro u npuioxenus [Teker] / B.
Oxcenpadis ; nep. ¢ 5-ro ucnp. anri. u3a. H. U. Koponesoii, A. . Maracosa ; nmox pex. B. b.
Kommanogckoro - M.Mup,2003

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.mou.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Bo03MOKHO 0CBOCHHE Kypca B JUCTAaHIIMOHHOM PEXUME, JJIsl STOTO HEOOXOANMO UCTIONh30BaTh
TEXHOJIOTUH JMCTAHIIMOHHOTo 00pa3oBanusi, HanpuMep Zoom, Google Hangouts.
http://www.mou.mipt.ru

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, msyuatonmii kypc "Croxactudeckue auddepeHIHanbHble YpaBHEHUs'", JOIDKEH C OJIHOM
CTOPOHBI, OBJIAZICTh OOIIMM IOHSATHHHBIM AammaparoM, a C APYTOd CTOPOHBI, JOJDKEH HAayYUThCS
MPUMEHSATh TEOPETUUECKUE 3HAHUS Ha ITPAKTHUKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYIACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
AKCHOMBI, METOJIbI I0KA3aTEIIbCTB.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
JI0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— peleHue 3a1a4, MPeAIaraéMbpIX CTyACHTaM Ha 3aHATHIX U B KAUE€CTBE KypCOBOTO 3aJaHMs,

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTALIMH.

[Mokazarenem BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKME 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHBIC
TEOPETUUYECKUE CBEACHUSI.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU MPENOIaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.

JluTeparypa nnst caMOCTOSITEIBHOM paOOTHI:
1. [MupsieB A.H. OcHOBEI cTOXacCTHYECKOH (hMHAHCOBOW Maremartuky, T.1,2. — M.: ®@azuc, 1998.

2. Xakox K., Ilupses A.H. IlpenensHble Teopemsl I Ciay4yallHBIX mporeccos, T.1,2. — M:
®us-marrusz, 1994.
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A .B. bynunckuii, kauz. pus.-Mat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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
3a1auu

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynerare usydenust aucuuiuinHbel «Ctoxactuueckue audepeHnuanbHble YpaBHEHU» 00ydaronuics

JIOJDKEH

3HAThb:

[0 ¢yHmaaMeHTaIbHbIC IOHATHUS, 3aKOHbBI, Teopuu CTox[VY;

[J coBpeMeHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX pa3neinoB Maremaruku — Ctox/[Y;

[J  IOHATHS, aKCHOMBI, METOJbl JJOKA3aTEJIbCTB M J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,
BXoIAIMX B 0a30ByI0 yacTh nukia CtoxAY;

[J OCHOBHBIE CBOHCTBA COOTBETCTBYIOIUX MareMarndeckux 00bekToB — CTox1V;

[J aHaTUTHYECKUE W YUCIICHHBIE TOAXObl 1 METOABI PEIICHHUS TUIIOBBIX MPHUKIAAHBIX 3a1a4 Ctox[Y.

yMeTh:
MIOHATH MOCTABJIECHHYIO 3a4a4y;

I o A

IMPOBOAUTDH UX aHAJIU3,

WCIOJIb30BaTh CBOM 3HAHUS JIJISl pEUICHUs] PYHAaAMEHTAIBHBIX ¥ MPUKIaIHbIX 33124 CTox[Y;
OIICHUBATh KOPPEKTHOCTh NOCTAHOBOK 33/1a4;

CTPOTO JI0Ka3bIBaTh MJIM OTIPOBEPTATh YTBEPKICHUE;

CaMOCTOSTEIHFHO HAXOIUTh aIrOpuTMBbI pernerus 3a1ad Ctox/1Y, B ToMm ducie u HeCTaHAapTHBIX, U

[]  caMOCTOSATENbHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB,;
[J TOYHO MPEJCTaBUTh MareMarnieckue 3HaHus B oomactu Ctox/[Y B ycTHOU u muchMeHHOU (opme.

BJA€Th:

[J HaBBIKAMH OCBOEHHs OoybIIoro oobema mH(OpManuu U pemenus 3agad Ctox/Y (B Tom uucie,

CJIOXKHBIX);

[J HaBBIKAMH CAMOCTOSTEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;

[l KyabTypoll OCTaHOBKH, aHAJIM3a M PEIIeHUs MaTeMaTHYeCKUX M NPUKIAIHBIX 3a1a4, TPeOyIomux
HCIOJIB30BaHUS MATEMAaTHUECKHUX MTOIX00B TeoprH U MeTonoB pemeHus Ctox[Y;

[J  npenmeTHbIM s3blkoM Teopuu CTox/lY M HaBbIKaMu I'paMOTHOIO ONMCAHMs peEIIeHus 3ajad U
MIPENCTABIEHUS OITYYEHHBIX PE3YJIbTaTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

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

1) 3agaum, npuBOAAIIME K CTOXaCTHYECKMM aHajoraM OOBIKHOBEHHBIX JAu(depeHnnanbHbIX
YpaBHEHUN.

2)  CroxacTuyeckne MOJCIM, BO3HUKAIONIME B (U3WKe, TEXHUKe, Ouoiormu W (PUHAHCOBOM
MaTeMaTHKe.

3) IonsTus cmydyaitHOM BETWYHHBI U CIIy4allHOTO mporiecca. Maremarnyeckoe OXHIaHue.

4)  VYClIOBHOE MaTeMaTHUeCKOE OXHUIAHWE W €ro CBOMCTBA: JHUHEWHOCTH, '"TEIECKOIMWYHOCTH',
HepaBeHCTBO VMleHceHa u nip.

5) ®unbsTpoBaHHBIE BEPOATHOCTHBIE TPOCTPAHCTBA.

6) MoMeHTBI OCTaHOBKH, X CBOMCTBA, MPUMEPBHI.

7) MaptuHransl, cyOMapTHHTaJIb, CyIIEPMAPTHHTAIIBI C IUCKPETHBIM U HEPEPHIBHBIM BPEMEHEM.
8) dyngameHTAIbHBIE HEPABSHCTBA.

9) Teopemsl 0 CXOMUMOCTH.

10) JlokanbHbIEe MAPTUHTAJIBI 1 CEMUMAPTHHI AJIBI.

11) Paznoxenue [ly6a—Meiiepa.

12) HenpepbIBHBIE M KBaAPATUYHO HHTEIPUPYEMbIE MAPTUHTAJIbI.

13) BpoyHoBckoe aBM>KeHHE (BUHEPOBCKHIA IPOLIECC), €TO PAa3IUYHbIE KOHCTPYKIIUH.

14) TIloemenume TpaekTtopuii: HeaupPEPEHUUPYEMOCTh C BEPOSTHOCTHIO COUHMIA, JIOKAJIbHBIC
MAaKCUMYMBbI, TOUKH pocTa. BpoyHOBCKOE ceMenCTBO.

15) BapuaHTbl MApKOBCKOTO U CTPOTO MapKOBCKOTO CBOMCTBA OPOYHOBCKOTO JIBMIKEHHUS (CEMEICTBA).
16) [IpMeHeHus K pelIeHuIo TpaHUYHBIX 3aJ1a4 (mpobnema Jupuxie).

17) ®opmyna @eiinmana—Kana. JlokanbHOe BpeMsi OpPOYHOBCKOTO JIBUKEHHS, aJIIUTHBHBIC
(hyHKITHOHAITBI.

18) BexropHoe GpOyHOBCKOE JBHXKEHHE.
19) Ilponecce beccens.

20) dpakranpHOE OPOYHOBCKOE ABHKCHHE.
21) CroxacTuyeckoe HCUHCIICHHE.

22) Iloctpoenue unrerpana Mto, cBolicTBa MHTErpaa (B TOM YMCiIe MapTHHIATBHOCTH HHTErpana Uto
C IIEPEMEHHBIM BEPXHUM HPE/IEIOM).

23) Unterpan CtpaToHOBHYA.

24) Cpsi3p MKy AByMs BUAAMH CTOXaCTHUECKOTO MHTErpaa.

25) UuTerpupoBanue M0 CEMUMapTUHTAIY.

26) @opmyna MTo 3aMeHBI IEPEMEHHBIX U ee JajbHelre 0000menus. [Ipumepst.

27) Croxactuyeckue nmuddepeHiuansabie ypasHerus Vto n CtparoHoBuya.

28) CuiibHbIC U crabble perieHus.

29) IIpoGnemsbl CyIIeCTBOBaHUS M €IMHCTBEHHOCTH PEIICHHH (B CHIILHOM H CTa00M BUJIE).

30) JlokazarenbCTBO TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH cuiibHOTO perienus C/Y Uro.
31) Pesynwrarel Ckopoxosa, Stamana u Baranate.

32) Pemenne ypaBHeHus JlamxeBeHa.

33) [pornecc OpHiureiiHa—YneHoeka.

34) MapKOBCKOE CBOMCTBO CHIILHOTO PEIICHHUS] CTOXaCTUIECKOTO TU(PEpEHITNATEHOTO YPaBHEHUSI.
35) Teopema Durenboepra—LlIMuara.

36) [IpeobpazoBanne Kamepona—Maptuna—I npcaHoBa Kak METO] TIOCTPOCHHUS CIA0BIX PEIICHHIA.

37) Maprunransaas npobiaema Ctpyka—Bapanana, cBs3b CO cToXacTH4ecKUMH AU depeHanbHbIMu
YpaBHEHUSIMH.

38) Paznuunblie moaxoap! K U3y4eHUI0 AU QPy3nOHHBIX MPOLECCOB.

39) [Ipumeps! NpUMEHEHHS CTOXAaCTHYECKUX UG PepeHIaTbHbIX YPaBHEHUI.
40) IIpo6nemsr ¢punsrpaunu (puinstp Kanmana—beiocn).

41) 3agaua 00 ONTUMAILHONH OCTaHOBKE.



42) CroxacTuueckoe yIpaBlIeHHUE.

43) Tuddy3noHHass MOJeIb TICHBI aKIHii: 0T Mojenu bamenbe k Mogenu CamMioaIbCoHa.

44) Onmmonsl, cipaBeanuBas 1eHa. ®opmyna biaka—1lloynca.

45) OnrumanbHbIe UHBECTHIIUN U TOTPEOICHNUE.

46) HexoTopble METO/bI YUCIIEHHOTO PEIIEHHs CTOXacTHYeCKUX AU (hepeHINaNbHBIX YPaBHEHUI.
47) IIpoGnemaryka CTOXacTHUECKUX AU HEepeHINAIBHBIX YPAaBHEHHH B YaCTHBIX MTPOM3BOAHBIX.

JI1st caMOCTOSTENTbHOTO U3Y4YEHUs BOIIPOCHI Ha BEIOOP U3 JAHHOTO MEPeyHs:
9-15,16-19, 25, 29, 31, 35-38, 40 -47.

Kpurepun onennBanus
Onenka
ommyHo 10: omenka «ornuaHo (10)» BBICTaBIAETCS CTYACHTY, IOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI
onIMYHO 9: ouneHka «ommyHO (9)» BBICTaBIAETCS CTYOCHTY, TIIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbLHOE OOOCHOBAHUE NMPUHSATHIX
peleHnn
OTIMYHO §: OIEHKa «OTIMYHO (8)» BBICTABISETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
XOpoILO 7: OLIEHKA «XOpo1Io (7)» BBICTaBJIAETCS CTYACHTY, €CJIM OH TBEPIO 3HAE€T MaTepuall, IpaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJYYCHHbIC 3HAHHUSA Ha MPAKTHKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLICHUU 3aJjad HEKOTOPbIE HETOUHOCTY;
xopomo 6: oueHKa «xopoo (6)» BBICTABIAETCS CTYACHTY, €CJIH OH 3HAeT Marepuall, TpaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a7]ad HEKOTOPbIE HETOYHOCTH;
XOpOLIO 5: OIEHKa «XOopowo (5)» BBICTABISETCS CTYICHTY, €CIIM OH 3HAeT MaTepual, U MO CyLIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuyeHHbIC 3HAHWSA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
VIOBJIETBOPUTENBHO 4: OLIEHKAa «yHOBIETBOPUTENHHO (4)» BBICTABIISIETCS CTYACHTY, MOKa3aBIIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHATHHA, HApPYLICHHS JIOTWYECKOH IIOCIICAOBATEIbHOCTH B HM3JIOKEHWH TPOrPAMMHOIO
Marepuaa, HO Ipy 3TOM OH BJlaJeeT OCHOBHBIMM pa3/ieslaMH Y4eOHOH mporpamMMbl, HEOOXOIUMBIMU
JUI IajJbHEHIero oOy4eHUsI ¥ MOXKET NPUMEHSTH HOJTy4YeHHBbIE 3HAHHs MO 0o0pas3ly B CTaHAAPTHOU
CUTYyalluy;
VIOBJIETBOPUTENBHO 3: OLIEHKAa «YyHOBIETBOPUTENHHO (3)» BBICTABIISECTCS CTYACHTY, MOKa3aBIIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHATHHA, HApPYLICHHS JIOTWYECKOH IIOCIICAOBATEIbHOCTH B HM3JIOKEHWH TPOrPAMMHOIO
Marepuaia, HO TPH 3TOM OH BJajeeT (parMeHTapHO OCHOBHBIMHU paslesiaMH y4eOHOH MPOrpaMMBbl,
HEOOXOAMMBIMHU 7151 JaJIbHEHIIEro 00y4eHHsI 1 MOXKET IPUMEHSTh MOJTYYCHHbIE 3HAHUS 10 00pasily B
CTaHJAPTHOU CUTyaluu;
HEY/IOBJIETBOPUTENILHO 2: OLIEHKA «HEYJOBIETBOPUTEIHHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBII He
3HaeT OOJbIIEH YaCTH OCHOBHOTO COAEP)KaHUS yueOHOI MporpaMMbl AUCHUILTMHBL, OMYCKAaeT IpyobIe
ouMOKu B GOPMYIUPOBKAX OCHOBHBIX HMOHSATHUN JUCLUIUIMHBI U HE YMEET UCIIOJIb30BaTh MOJIyYCHHBIE
3HaHUS IPU PELICHNUH TUIIOBBIX MIPAKTUYECKUX 3a]a4
HEYJIOBJICTBOPHUTEIBHO 1: OIEHKA «HEYIOBJIECTBOPUTENHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE
3HaeT OCHOBHOTO COZAEpKaHMs y4yeOHOM NMporpamMMbl JUCLHUIUIMHBL, AOIMyCKaeT rpyoeiimie ommOku B
(dhopmynupoBkax 0a30BBIX MOHITHN AMCHUIUIMHBI U BOOOIIE HE UMEET HABBIKOB PEIICHUS THUIIOBBIX
[IPAKTUYECKUX 3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecss MOrYT IOJb30BaThCS
IPOrpaMMOi TUCHUIUIUHBI, @ TAKXKe KAIbKYIATOPOM (IIPH HEOOXOJUMOCTH).



JuddepeHurpoBaHHbIN 3a4€T NPOBOAUTHCS IMYTEM OPraHU3aLHH CIIEHUATILHOTO ONPOCa, TPOBOAUMOTO
B yctHOH (opme. VYcmemHas cAada 3aJaHUi  ABISIETCS HEOOXOJAWMBIM  YCIOBHEM  Cadd
TQepeHIIPOBAHHOIO 3a4eTa.



