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1. KoMmneTeHnuM ¥W WHAMKATOPHI MX JOCTH:KEHHs, INpOBepsieMble JaHHBIMHU
OLICHOYHBIMHM MAaTEpHAJIaMH
[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

OIIK-1 Crnocoben npuMmeHsATh (PyHIaMEHTaIbHBIC 3HAHHS, IOJYYCHHBIE B 00JIaCTH
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAayK, W HCIIOJIb30BaTh WX B NPOQecCHOHATHHON
JESITEIbHOCTH.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1 Ilpumensier ¢yHOaMeHTalbHbIE 3HAHUS, I[OJyYeHHble B  00JacTH
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAyK

NOIIK-1.2 Hcnonezyer (¢yHAaMEHTaIbHBIE 3HAHUS, MOJIY4YCHHbIE B  00JacTu
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAayK B MPOGECCHOHATBHON AeSITETbHOCTH

2. OneHouHble MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTCPUHU OLCHUBaAHUA

DeMEHTHI TEKYIIET0 KOHTPOJIIS:
® 33/1auy;
e 33/1aHUA Ha pa3pabOTKy MPOTrpamM.

3amauun (MOIK-1.1, UOIIK-1.2)

1. PaCCMOTpI/IM MOJCJIb Ba3BIKI/IHa, YUYUTBHIBAKOIIYO KaK HHUKHIOKO I'paHUIY YHUCJICHHOCTH,
TaK U BHYTPUBHUJOBYKO KOHKYPCHIIUIO

dx bx?
—_—=q—
dt b+ tx
ab T
Hcnonb3yss 3aMeHy MEpPEeMEHHBIX S = 71:, Yy =X M KOHCTaHTHI D =

dy _ (L_D_py)y_
ds y+1
[Tpoananu3upyiiTe CcTallMOHApHBIE pELIEHUS 3TOr0 ypaBHEHUS. 3anporpamMmHpyiTe
IIPOLECC U3MEHEHUS YUCIEHHOCTU MONMYJSIUA U1 Pa3JIMYHbIX 3HAYCHUM MapamMeTpoB U
Pa3IUYHBIX HaYaJIbHBIX 3HAYEHUSIX YHCIEHHOCTH, IPUBEIUTE TPaPUKU.
2. Kunermueckue ypaBHeHUs JIOTKHM UMEIOT BUJ
dx dy dB
ar ko — kﬂ%a = kyxy — kz%@ = kY.
[Tpoananu3upyiiTe CTalMOHapHBIE PELICHMs. 3alpOrpaMMHUPYHUTE IPOLECC W3MEHEHMS
KOHIIEHTpallui BemecTB (X,y) AN pa3iNyHbIX 3HAUEHUW MapamMeTpoB B OKPECTHOCTAX
CTallMOHAPHBIX TOYEK.

3. Tlo tpy6e (x > 0) mpormyckaeTcsi cO CKOPOCThIO ¥ ropsiuasi Boga. [lycth u — Temmeparypa
BOJIBI B TpYyO€, V — TeMIieparypa CTeHOK TpYOBbI, Uy — TeMIepaTypa OKpyXKaroeil cpepl.
BriBect ypaBHeHus st QyHKUMNA U U v, mpeHeOperas pacipeieIeHueM TeMIIepaTypbl
[0 CEYEHUIO TPYObl U CTEHOK M CUWTas, YTO Ha TPaHMIIAX BOJA-CTEHKA M CTEHKa-cpeia
CYIIECTBYET Iepenaj TeMIepaTyp 1 TeII000OMEH IPOUCXOIUT Mo 3akoHy HproToHA.

4. ]JlaTh MOCTAaHOBKY 3aJa4d O BBIHYXJICHHBIX KOJEOAHUAX 3aKpEIJICHHON Ha KOHIe X = [
TOPU30HTAILHON OJIHOPOJHOM CTPYHBI, JIEBBIN KOHell KoTopor (x = 0) aBWKeTCs Tak,
YTO KacaTelbHas B O3ToM KoHue (mpu x — 0+) B 0001 MOMEHT BpeMeHU
ropuzoHTasbHa. B MomeHT t = 0 cTpyHa umena ¢Gopmy @ (Xx) ¥ HyjleBble HadalbHbBIC
CKOPOCTH.

— bx — px2.
CcT

p
> D=

MOJIy4yaeM ypaBHEHHE



10.

11.

Haiitu pemenue ypaBHenus Jlamnaca B npsmoyronsauke D: 0 < x < a,0 <y < b, ecnu
Ha rpanuie u(x,y) npuauMaer ciaenyrommme 3Hadenus: u(0,y) = Asin %, u(a,y) =0,
u(x,0) = Bsin %x, u(x,b) = 0.

Cpenu Bcex IUIOCKUX JIMHUM 3aJaHHON NJUHBI [, KOHIIBI KOTOPBIX JIEKAT B 3aJJaHHBIX
toukax My(xy, Vo), M;(xq,y1), HaWTH Ty, y KOTOpOM OpIAMHATa LEHTPA TIKECTH
MHHHMaJIbHA.

Haiitu mpubnmxeHHOe pelieHrne B 3aaue Ha SKCTpeMyM (pyHKIMOHAIa MeTooM Putia
Y CPaBHUTH C TOYHBIM PEIICHUEM

Iyl = f(y’3 + yNdx,y(0) = 0,y(1) = 2.

HaiiTi ontumanbHoe ynpaBiieHue B 3a7jaue Ha ObICTpoAeiicTBHE

T - min,x(0) = a,x'(0) = b, x(T) = 0,x'(T) =0, |u| <1,
€CJIM U3MEHEHHE COCTOSIHUS CUCTEMBI IIPOMCXOJIUT COIJIACHO 3aKOHY:

x"+2x" +x=u

PaccmoTpuM Mozens 00cayKuBaHUs ¢ JUCKPETHBIM BpEMEHEM, B KOTOPOI He Ooisiee yem
OJIMH KJIMEHT IMPUXOIUT B OUEPEIHOM MepHoJ BpeMeHH, U camoe OOoJblliee OJAUH KIUEHT
3aBepuiaeT ooOciaykuBaHue. lIpennonoxkuM, 4Tto 3a OJUH MEPUOJ C BEPOSTHOCTHIO O
MPUXOJUT OJIMH KJIMEHT, a C BEPOSTHOCTHIO 1 — 0l HE MOCTYNaeT HU OAHOro KiueHTta. [Ipu
YCIIOBUH, YTO XOTSI Obl OJIMH KIMEHT €CTb B CHCTEME, 3a OJMH IEPHOJ OJUH KIUECHT
3aBepIIaeT OOCIy)XHMBaHHE C BEPOSTHOCTHIO [3, M HU OAMH KIHUEHT HE YXOIHUT C
BeposATHOCThIO | — PB. Omnummre cucremMy c mnomoiupio nenu Mapkosa. Ilpu kakux
YCIOBUSIX CpeAHssl JUIMHa ouepenu koHeuHa? IlpuBenuTe mnpumep pacrpeneiaeHus
P{¢, = k} = ai. CymecrByer u npezenbHoe pacnpenenenne? Kak oneHuTs cpenee
BpeMsi, KOTOpPOE KJIIMEHT npoBeneT B ouepenu? [IpoBenute uncieHHOE MOJEIMPOBAHUE U
CPaBHUTE C TEOPETUUECKUMHU PE3YIbTaTaAMH.
K xonTponupyromemy poOOTy Ha KOHBeWepe depe3 MHUHYTY MOCTYHAaroT W3JAemus,
npuuéM KaKJ0€ W3 HUX HE3aBUCHUMO OT JAPYTUX MOXKET OKa3aTbCs JE(PEKTHBIM C
BeposATHOCTHIO P, 0 < p < 1. IlocTtynuBiine uznenust podOT 0JIHO 3a APYTUM MPOBEPSIET,
3aTpauyMBasl Ha MPOBEPKY KaXJAO0ro Mo oJHOM MuHyre. Eciam wu3znenue okasbiBaeTCs
neQeKTHBIM, TO OH MPEKpaIlaeT MPOBEPKY IPYIUX U3eNuil U ucnpanisier AedeKkTHoe, Ha

4T0 yXoauT emé 5 MuHyT. Ilycts & — 4HCII0 M3IeNNid, CKOMMBIINXCS Y PoOOTa Yepe3 n
MHHYT [OCJIe Hadaaa paboThL Byjier jiu 1mociiejoBaTebHOCTh CIIyqaifHbIX BEIM4HH &

N >1, nensio Mapkosa? [IpoBeuTe YHCIEHHOE MOJETMPOBAHHE MPOLIECCA.
Mogens Topros. Ilyctes U1, U2, ... — He3aBUCHMBIE CIy4daliHble BEJIIMYMHBI, KaKJ1as U3
KOTOPBIX paBHOMEpHO pacnpeneneHa Ha uHtepBane (0,1]. OTu cioydaiiHble BETMYMHBI
NpPECTaBISIOT co00M TMocienoBaTeabHbIE CTaBKM Ha aKTWB, KOTOPBIM BbI IBITAETECH
npojatb M KOTOPBIM BBl JOJDKHBI NIPOAAaTb K MOMEHTy t =1, Korma akTuB
oOecueHuBaeTcs. B kadecTBe cTpareruu Bbl NMPUHUMAETE CEKPETHOE 4YuciIo O, U BB
IpUMeTe MepBoe MpeiokeHne, KoTopoe Oonbie 6. Hanpumep, Bbl IpUHUMaETe BTOPOE
npemioxenue, ecnu Ul < 6, a U2 > 6. Ilpeanonoxkum, 4To MPeAsioKeHUs: NOCTYNaoT
coryiacHo npoueccy ITyaccona c mapametrpom 4 = 1.
a. KakoBa BepoATHOCTb TOro, 4TO BBl IPOJAAUTE AKTUB K MOMEHTY BpPEMEHU
t =17
b. Tlpu xakom 3HadeHuu O Baml OXHMIACMBIN T0XO0[ OyaeT MakKCHMaabHbIM? Bbl He
II0JIy4aeTe HUYETO, €CIIU Bbl HE IPOAAINTE aKTUB K MOMEHTY BpeMeHu t = 1.



C. YtoOml JIOXOJTHOCTb, IpPUHUMAeTe HOBYIO  CTpaTeruio,
3aKJTFOYAOIIYIOCS B TOM, YTOOBI MPUHATH MPEAJIOKEHUE B MOMEHT BPEMEHU t,

IIOBBICUTH BbI

eciu oHo nipeBbimiaet 6 (t) = (1 — t)/(3 — t). Kakue y Bac HOBBIE IIAHCHI HA
NPOJIaKy aKTHBA M KaKOBa Ballla HOBasl 0’KUIaeMast J0XOTHOCTh?

d. IlpoBeaure 4YHCIEHHOE MOJEIMPOBAHHE M CPABHUTE C TEOPCTUYCCKUMH
pe3yJibTaTaMHu.

12. IlpeAmnonoxuM, 4TO YUCTHIM NMPUTOK K BOJOXPAHHIIHUILY OMHCHIBACTCS CTaHIAPTHBIM
OpoyHOBCcKUM JBHkeHUEM. Eciau B MomeHT Bpemenu O B pe3epByape umeercs x = 3,29
€/IMHUI] BOJBI, TO KaKOBAa BEPOSTHOCTH TOTO, YTO pEe3epByap HHUKOTAA HE OMYCTEET 3a

nepBeIc t =

4 eMHUIBI BpEMEHU?

3aganus Ha nporpammupoBanune (MOIIK-1.1, MOIIK-12)

1.

Peumuts uncnenno nuddepeHnuanbHoe ypaBHEHHE, CPABHUTH PE3YIIbTaT C
AHAJTUTHYECKUM PEIICHHEM.

[TpomoaenupoBaTh MOBeICHHE JUHAMUYECKON CUCTEMbI BOJIHM3H CTAI[HOHAPHBIX
TOYEK.

PenmTe 4nciieHHO ypaBHEHHE B YACTHBIX IPOM3BOIHBIX, CPABHUTH C AHATUTHYECKUM
peIIeHUEM.

OueHovHble MATEPUAJILI HTOTOBOT0 KOHTPOJIA (IPOMEKYTOUHON aTTeCTALNMU) U
KPHUTEPUH OLleHMBAHUS

B kypce neiictByer OauIbHO-PEUTUHIOBAs CUCTEMA, 3aJaHUS M MaKCHUMAaJIbHbIE Oalljibl

IPUBEJICHBI B TaOJIUIIE.

No | 3aganue Copnepxkanue 3agaHust bane

1 ITpumepsl Hanmucate mnoct Ha ¢opyme, NOKa3bIBAIOMIMK | 5
MaTeMaTHIECKOTO [EHHOCTh W  3HAYMMOCTh MaT€MaTHYECKOTO
MO/JICIIMPOBAHUS MOJICIMPOBAHMs, B YaCTHOCTH, JJs1 CKBO3HBIX

TexHosornii. KOMMEHTHpOBaTh IIOCTBI JAPYTHUX
CTYJEHTOB.

2 Mopnenu, onucbiBaeMble | Beimucate  auddepeHunanbHoe  ypaBHeHue, | 15
OOBIKHOBEHHBIMH onuchIBarolee (pU3MUECKUil mpolecc, U HaWTH
¢ depeHInaIbHbIMU ero peuieHue. Pemurs Tpu 3a1auu Ha BHIOOP.
YpaBHEHUSIMU

3 [Momynsimonnsie Moaenu | Bemmcars cucteMy ypaBHEHHH, omuchiBaromyo | 20

3aJJaHHYI0 TONYJSIMOHHYI0 Mojens. Haiftu
CTallMOHAPHBIE PEHICHUS W  MPOMOICITUPOBATH
MOBEJICHUE TOJTYYEHHOH CHUCTEMbI BOJIM3M 3TUX
TOUEK c WCTIOJIb30BaHUEM UPPOBBIX
MHCTPYMEHTOB. Pemnth 1Be 3a/1aun Ha BBIOOD.

4 VYpaBHeHUs B YaCTHHIX | BeIBeCTH ypaBHEHHE B YaCTHBIX MPOW3BOAHBIX, | 20
MIPOU3BOIHBIX OIKCHIBAIOIIEE 3aJaHHBIM (PU3NUECKUN Ipolecc.

Pemmts Tpu 3agaun Ha BHIOOP.

5. Pemenne ypaBHeHuit B | PemmTh aHanMTHYECKH U C MMOMOIIBIO YnciIeHHbIX | 20
YaCTHBIX MPOU3BOIHBIX METOJIOB JBE 3agaud Ha BbIOOp. Mcmonb3oBarh

11U(POBbIE HHCTPYMEHTHI.

6. Bapuanmonnoe Haiitu ananutuyeckoe uiau yucieHHoe pemenue | 20
UCYHCIICHUE 3aJ1aun BapHAIlIOHHOTO VCYHCIICHUS c




UCTIOIB30BaHUEM  IIM(PPOBBIX  HHCTPYMCHTOB.
Pemmth yeThipe 3a1auu Ha BHIOOD.

7. OnTumansHOE Haiitn ontumanpHOe ymnpaBinenwe Pemuts Tpm | 15

yIipaBJIcHHE 3aJauu Ha BBIOOP.

8. Croxactnyeckue monenu | Hammcats moct Ha (opyme, AeMOHCTpUPYIOUIHH | 5
CTOXACTHYECKHE MOJICIIH PEATbHBIX MPOIECCOB U
sBrneHnid. KOMMEHTHpOBAaTh  TOCTBI  JPYTUX
CTYJICHTOB.

9. Mopenu maremarudeckoit | CoOparh J00ble  cTaTUCTHYecKWe gaHHble u | 10

CTaTHCTUKH MOCTPOUTh MATEMATHYECKYI0 MOJIeNb (OMHCaTh
pacripeniesieHue, OLICHUTH napameTphl,
OTIPEICIIUTh KOPPEIISAINI0, CACNATh BBIBOIBI IO
MOJICIIN).
10. | Cnyuaiiaeie mporeccel ¢ | [loctpouTs Momenb s 3aJaHHOTO CirydaiiHoro | 15
JIMCKPETHBIM BPEMEHEM nporiecca. Pemmth Tpu 3a1a4u Ha BBIOOD.
11. | Cayuaiinele mnpouecchl c¢ | [locTpouTs Monenb s 3aJaHHOTO ciydaiiHoro | 15
HENPEPBIBHBIM BpEMEHEM | mpoliecca. PemuTh Tpu 3aauu Ha BBIOOP.

12. | Joxmuan [ToaroroBurs TOKJIaL 1o nudposem | 20
TEXHOJIOTUSIM MAaTeMaTHYECKOTO MOJICITMPOBAHUS,
aub0 10 WCHOJB30BAHHUI0O MAaTEMAaTUYECKOTO
MOJICIIMPOBAHMS  JIUII  pPElICHUs  3ajJad, B
YACTHOCTH, B PAMKAaX CKBO3HBIX TEXHOJIOTHH.

HToroBsiii 6an 160

bunet cogepxut 1Ba TeopeTndeckux Bomnpoca. [IpogomxurensHocTs 3auera 1,5 yaca.
Pe3ynbpTaThl 3adera C OLEHKOW ONpEAEISIOTCS OLEHKAMU «OTJIMYHO», «XOPOLIO»,
«YZOBIIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEILHOY.

MaxkcumanbHbIi 6art 3a 3auet — 40.

bann 3a 3aueT cymmupyercs ¢ 6aiioM Tekymiei arrectanuu. Tabnuna nepeBona 6amuioB
B OLICHKU NPUBEJIEHA HIKE.

bana Onenka JlonoJIHUTEIbHBIE YCI0BHA

161 —200 OTJINYHO 3ananus 2—7 u 8-11 onenens! MuHMyM Ha 10 GannoB
121 —160 | xopomio 3ananus 2—7 u 8-11 orjeHeHbl MUHMMYM Ha 5 6a10B
81 -120 YIOBJIETBOPUTENBHO

0-80 HEYIOBJIETBOPUTEIBHO

Bomnpocsl k 3auery.

RBOoo~Nooa~wONE

0.
11.
12.
13.
14.
15.

Mongenu nBU>XEeHUS.

Monenbs XUIHUK-KEPTBa.

Mopenu sninaemMun.

AHanu3 CTallMOHAPHBIX pelIeHni cucteM U depeHHaTbHbIX YPaBHEHUH
MeTtoapl Anamca YUCIEHHOTO petieHus tuddepeHuaibHbIX ypaBHEHUH.
BonHoBoe ypaBHeHUE.

VYpaBnenue Jlamnaca.

Kpaesbie 3anaumn.

Meton ®ypbe pelieHns ypaBHEHUH THIIepO0IMYecKoro THia.
PasHocTHBIE CXEMBI 111 YPABHEHUM B YaCTHBIX IPOU3BOIHBIX.

Bapuanus ¢pyHkimonana.

3azaya 0 reo1e3M4eCcKOoi JIMHUN.

Heo6xomumoe ycioBue s3xcTpeMyma PyHKITHOHAA.

[Tpunnun makcumyma I[loHTpsAruHa.

UucnoBble XapaKTEPUCTUKHU CIIyYalHBIX MTPOLECCOB.




16. Beinenenue TpeHia BpeMEHHOTO psifia.

17. llenu Mapxoga. [lepexogHbie BEpOSTHOCTH.

18. YpaBuenus UYsnmena-Konmoroposa.

19. 3apaun GpuIbTPanNU ¥ TPOTHO3UPOBAHUS YACTHYHO HAOIIOAAEMBIX IPOLIECCOB.
20. 3amaun oOHaApYy>KEHHs CKayKa MapamMeTpoB.

DK3aMEHAIIMOHHBIA OWJIET COCTOMT M3 JBYX TEOPETHUYECKHX BOmpocos, mposepser MOIIK-1.1,
NOIIK-1.2. Bamibl BBICTABIAIOTCSA cCienyomuM obpazoM: 1o 15 0OamioB 3a  Kakabld
TEOPETUYECKHI BOIIPOC, BKJIIOYAsi OTBETHl Ha JOMOJHUTEIbHbIE BOMPOCH! MO Teme Ouiera, u 10
0aJJI0B 3a OTBETHI HA JIOMOJHUTENIbHBIE BOIIPOCHI, HE CBSI3aHHBIE C TEMOM Ouiiera.

4. OueHo4HbIe MaTepHaJIbl st NPOBEPKH O0CTATOYHBIX 3HAHUI
(chopMUPOBAHHOCTH KOMIIETEHIMIH)

OHGHO‘IHBI@ MaTe€pHraibl aHAJIOTMYHbI MaTepuajlaM TCKYIICTO KOHTPOJIA.

HNudopmanus o pazpadoTunkax

BypkaroBckast IOmuss bopucoBHa, k.p.-M.H., Kadeapa CHCTEMHOTO aHalIW3a W
Marematuyeckoro moaenupoanus MIIMKH, nouent



