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1. esab ocBoeHMsI JUCHMILIIHHBI

HGHB OCBOCHUA OJUCHMIINIIMHBI — OBJIAJCHHC OCHOBHBIMHU MAaTCMAaTUYCCKUMH MCTOJaMH U
npueMaMu MOJCIHUPOBAHUA CHUCTEM, COBPEMCHHBIMU CPCACTBAMHU JIsI CO3AaHHA KOMIIBIOTCPHBIX
MOI[GJ'ICI‘/’I, a TAKKC PCHICHUA np06neM C IIOMOLIBIO HH(pOpMaL[I/IOHHBIX TEXHOJIOTH.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

JIMCUUMIUIMHBL ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX OazupyeTcs JaHHAs AUCIUILINHA:

Uucnennple MeTOIbI (OaKagaBpHar)

MHOronoTo4yHoe NporpaMMupoBaHue (6akagaBpuar)

KoMnberorepHoe MoaennpoBanue- 1

JIMCUMIUIMHBL ¥ TIPAKTUKH, JJIS1 KOTOPBIX OCBOEHHE JAaHHOW JUCUUIUIMHBI HEOOXOJIUMO Kak
MIpeIIeCTBYOLIEE:

BeinonHenye 1 3ammuTa BBITYCKHOM KBaJM(UKAITMOHHON paOboThI

3. Ilnanupyembie pe3yJabTaThbl 00y4eHHsI

dopmupyembie "
pMupy NuaukaTopsbl J0CTHXKEHUS

KOHTPOJIMpyeMble . Ilnanupyemblie pe3yabTaThbl
KOl\l’l)HeTt?HyIH/IPl KoMmeTeHimm pyoﬁyqeﬂpnﬂy
(KOZL 1 HAHMEHOBAHIE) (K01 1 HAUMEHOBAHME)
OIIK-2; OIIK-2.1. 3HaTh: OCHOBBI TEOPUU CUCTEM U
CriocobeH JeMmoHCcTpHpyeT CHUCTEMHOT'0 aHAJIN3a, JUCKPETHOMN
COBEpIIECHCTBOBATH U IIOHMMAaHHE TEOPUH CUCTEM | MATEeMATHUKH, TCOPUU BEPOSTHOCTEH U
peanrM30BbIBATh HOBBIC Y CUCTEMHOTO aHAJIN3a, MaTeMaTU4eCKOW CTaTUCTUKH,
MAaTEMaTHYCCKNC MCTOAbI JIUCKPETHON MAaTeMaTHKH, METOJIOB ONITHUMM3AINU U
PCILICHNA IIPUKITaTHBIX TEOPUU BEPOSTHOCTEN U HCCIIEIOBAHUS ONlEpalliid, HEUETKUX
3ajaq MaTeMaTU4eCKOM BBIYMCJICHHH, MAaTEMAaTHISCKOTO U
CTaTUCTUKH, METOJIOB MMUTAIMOHHOTO MOJICIUPOBAHUSI.
ONTUMM3ALINH U YMeTh: OpUEHTHUPOBATHCS B
UCCJIEI0BAHMS ONepalluid, MOIX0JIaX, TPUMEHSIEMBIX B TEOPUU
HEUYETKUX BBIYUCIICHUH, CHUCTEM U CUCTEMHOTO aHaJIM3a,
MaTeMaTU4eCKOro u JTUCKPETHON MaTeMaTHUKU, TEOPUU
MMUTAIMOHHOTO BEpPOSITHOCTEM M MaTeMaTHUECKOM
MOJICITUPOBAHUS. CTaTUCTUKH, METOJOB ONITUMHU3AIUU U

HCCIJIEIOBAHMsI ONIEPALAN, HEUETKUX
BBIHHCHGHHﬁ, MaTEMATUYCCKOI'O U
HUMUTAIIUOHHOT'0 MOJCIIUPOBAHMUA.
Biagers: 0CHOBHBIMU
UHCTPYMEHTAMH TEOPUH CUCTEM U
CHUCTEMHOTO aHaJIu3a, JUCKPETHOMN
MaTE€MaTUKH, TEOPUU BEPOSITHOCTEN U
MaTeMaTHIeCKON CTaTUCTUKHU,
METOJI0B ONTUMHU3ALUU U
WCCJIEIOBAHMS OTIepalliii, HEYETKUX
BBIUMCJICHUH, MaTEMaTHYECKOTO U
HMUTAIMOHHOT'O MOJACINPOBAHNS.

OIIK-2.2. 3HaTh: METO/IbI PELICHUS
AHanusupyer MIPUKJIAIHBIX 337134 JUIs BbIOOpa
CYyHICCTBYIOIMC MCTOIbI panrMoOHaJIBLHOIO PEHICHUS.




dDopmupyeMbie H
KOHTPOJINpyeMble
KOMIIeTeHI[UH
(Koa ¥ HAMMEHOBAHUE)

HNHaukaTopbl 10CTHIKEHUS
KOMIIeTeHIIU i
(K01 ¥ HANMEHOBAHME)

[Lnanupyembie pe3ybTaThl
o0yueHust

pelIeHus: MPUKIATHBIX
3a/1a4 Juisi BRIOOpa
palMOHAIBHOTO PEIICHUSI.

YMeThb: OCyIIECTBIISATH BBIOOD
PaMOHAIBFHOTO PEIeHNUS 3a/1a9u
Bmagers: cmocobamu
palnOHAJIBHOTO PCHICHU A
NPUKITAIHBIX 3a/1a49

OIIK-2.3.

JlemoHCcTpUpYyeT
CIIOCOOHOCTH
COBEpIICHCTBOBATH
CYIIECTBYIOIINE METOIbI
NPUKIIATHOW MaTeMaTHKH, a
TaKXKe peaTn30BbIBAThH
HOBBIE MAaTEMAaTUYECKUE
METO/IbI PEIICHUS
IPUKJIATHBIX 3a7a4.

3HAaTb: MOAXO0IbI K
COBEPIUICHCTBOBAHUIO METOIOB
MPUKJIAJHON MaTEMATUKU

YMeTb: peann30oBbIBaTh HOBbIE
MaTeMaTUYECKHE METO/IbI pEeLICHUS
MPUKJIAJIHBIX 3a7a4.

BrnaneTh: OCHOBHBIMH
CYLIECTBYIOLIUMHU METONAMU
MPUKIAHOW MaTEMaTUKU

OIIK-3;

CrniocobeH pa3pabaThiBaTh
MaTeMaTHYECKUE MOJICTTN
Y TIPOBOJIMTH MX aHAJIHN3
IIPH PEIICHUU 337124 B
o0nactu
podecCHOHATBLHOM
JeSITeITbHOCTH

OIIK-3.1.
JleMOHCTpHpYyeT 3HAHUS
METO/IOB U NMPUHIIUIIOB

3HaTh: MCTOAbI 1 IPUHIHIIBI
MaT€MaTU4YCCKOro MOoACIUPOBaHUA
VYMmeTs: CTPOUTHh MAaTEMATHUYCCKUEC

MaTEMaTHUYECKOT O MO/IETIH SIBJICHUI U MPOLIECCOB B
MOJIETTUPOBAHUS 00J1aCTH IeATETHLHOCTH
Bnaners: MaremaTuyeckum
anmapaTom, He0OXOAUMBIM ISt
MOCTPOEHUSI MaTEMaTHYECKUX
MOJCIICH.
OIIK-3.2. 3HaTh: TPOOIEMBI
AHanu3upyeT mpoOaemMbl poeCCHOHAIBHON JeSTENHHOCTH,
npodecCHOHaTbHON TpeOyIoIe UCTIONb30BAHUS
JEATENBHOCTH, TPEOYIOUME | cOBPEMEHHBIX HAYUHBIX
WCIIOJIb30BaHUs

COBpeMeHHBIX Hay‘-IHLIX
HUCCIIEIOBAaHUN Ha OCHOBE
MaTEMaTUKU.

HCCIICIOBAHNM Ha OCHOBE
MaTEeMaTHKHU.

YMeTh: aHamu3UPOBaTh MPOOIEMbI
npodeccCuoHaNbHOM NeTENbHOCTH,
TpeOyFOIIHe NCTIOIE30BAHUS
COBPEMEHHBIX HAYIHBIX
HCCIIE0BAHUI HAa OCHOBE
MaTeMaTHKHU.

Bnagers: MeTogamMu aHaan3a
mpo0Osem npodeccruoHaIbHOM
NESITEIbHOCTH, TPEOYIOIIHNX
HCITOJIb30BaHUS COBPEMEHHBIX
HAy4HbIX MCCIIEJOBAHUN HA OCHOBE
MaTeMaTUKU




dDopmupyeMbie H

HNHaukaTopbl 10CTHIKEHUS

KOHTPOJHpYyeMble . [Lnanupyembie pe3ybTaThl
poHpy KOMMeTeHIIUI Py pesy
KOMMETEeHI[UH o0y4eHHs
(K01 ¥ HANMEHOBAHME)
(Koa ¥ HAMMEHOBAHUE)

OIIK-3.3. 3HaTh: IPUHIUIIBI HEPAPXUUECKOTO
JleMOHCTpHpYET YMEHHS MOJIX0/1a K MAaTEeMaTHUYECKOMY
MaTeMaTH4eCKOIro MOJICIIUPOBAHUIO PA3THYHBIX SBICHUN

MOJICJIMPOBAHUS PA3IUIHBIX
SIBJIEHUW W MPOLIECCOB

U TIPOIIECCOB
YMeTb: CTpOUTh MaTEMaTUUYECKUE
MO/IEJIU SIBJICHUH U MTPOLECCOB
Brnaners: HaBBIKAMHA
MaTeMaTUYeCKOro MOJEIHUPOBAHUS
Pa3IUYHBIX SBJICHUN U TTPOLIECCOB







4. CTpyKTypa U copep:KaHue JUCHUILIHHBI

DopMbI TEKYLLIETO

Bun . KOHTPOJIA
Monyab . HanmeHoBaHnue TeM 3aHATHI
yueOHoii . Cemectp| O0bem, u.| banasl | UHTEepakTHB, 4. (HaMMeHOBaHUe
(pasnea) (y4eOHoii paboThI)
padoTsI OLICHOYHOI'0
cpeacrsa)
Mogyns 1 Jlex BBenenue B KOMIBIOTEPHOE MOAETUPOBAHUE 2 2 2
Bsenenue
Mogyns 2 Jlex ITocTanoBka 3aa4 17151 ypaBHEHUH 2 2
Komnreroteproe TUMepOOIMYECKOTO THUIIA
MOJIeTMPOBAHU
N Jlex ITocTanoBka 3a1a4y JUISL ypaBHEHUI 2 2
napaboIMIecKoro THIIa
Jlex ITocTanoBka 3aza4 iuis: ypaBHEHUI 2 2
3IUTMITUYECKOTO THUIIA
IIp Meron  OpOrOHKM  pEUIEHUs]  CUCTEM  C 2 2
TpeXAuaroHaJlbHOW MaTpUlleit
IIp Pemienne  HavyanbHO-KpaeBOW  3ajaud IS 2 2
ypaBHEHUH MapabdoIMIecKoro THIa
IIp KoHeuHo-pa3HOCTHBIA METOA pELIeHUs 3aaad AJis 2 2
YpaBHEHUI THIIEPOOITMYECKOTO THIIA
IIp ITonnast cucrema ypaBHEHUH OIMCHIBAIOLIEH 2 2

MPOIIECCHI B TETEPOTEHHBIX Cpelax




®opMbI TEKYLIET0

Mo Bun H . KOHTPOJISA
ayJab . auMEHOBAHUE TeM 3aHATHI
y4eOHoH . Cemectp| O0bem, u.| Banabl | UHTepakTHB, 4. | (HAHMEHOBaHHUe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
cpeacTna)
Ilp UucneHnHoe pelieHue ypaBHeHMd Jlammaca u 2 2
Ilyaccona
IIp KoneuHo-pa3zHOCTHAs anmpoKcHMaIivsi HadaibHO- 2 2
KpaeBou 3a/1aun TUTS ypaBHEHUS
napaboJUIECKOTo TUIIa
IIp AnmnpokcuManusi TpaHUYHBIX YCIOBHUH METOAOM 2 2
(DMKTUBHOU TOYKH
Ilp KoneuHo-pa3HOCTHas anmpoKCUMalMs HadalbHO- 2 2
KpaeBOH 3a7a4u JJIsl YPABHEHHUS SJUIMIITHYECKOTO
THTA
CP 2 120
ITA 2 0,35
KoHnTposb 2 35,63
HTroro: 180

Cxema pacuyera HTOroBoOro 6auia

Texymuii pedTHHT (BCE 3aHATHS U TPOMEKYTOUHBIE TECThI) + Pe3ynpTaT HTOrOBOro TeCTa U BCE JCTUTCS Ha 2




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[Tpu n3yueHnn TUCIUIUIMHBI UCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOIOTUH:
- TEXHOJOTHMH TPAAUIMOHHOTO O0O0y4yeHHs B ¢opMe JEKIH, MNpakTHYeCKuX paboT H
CaMOCTOSITENTbHON pabOThI CTYCHTOB;

6. MeTogu4yeckue yKa3aHusi 10 OCBOCHHIO M CIHUILIHHBI

B opranuzanuu pabGoThl CTy/IEeHTOB OYHON (hopMbl 0O0y4deHMsI HaJ M3y4YeHHEM Y4eOHOTo
kypca «KommnproTepHOE MOJENMpPOBaHME-2» BaXXHOE MECTO MPUHAMIEKUT ayIUTOPHBIM
3aHATUAM. B HUX n3naraercs o0uas XxapakTepuCTUKA BOIIPOCOB TEMBI.

[IpakTrueckue 3aHATHS MPOBOJAATCSA MO Haubosiee CIOKHBIM TEOPETUYECKUM IpobiieMaM
JTUCLUIUIAHBL.

Ha KaKIOM IMOCJICAYIOUICM IMPAKTUICCKOM 3aHATUH CTYACHTHI, IIPU OTBCTC HA HpOGJ’IeMHHe
BOIIPOCBI WM B XOAC BBIMMOJIHCHHUA CIIOXKHBIX Sa)IaHPIﬁ, JOJIKHBI HCIIOJIB30BAaTh 3HAHMHA,
IMOJIYYCHHBIC ITPU U3YYCHUU NPCAINICCTBYIOINX TCM. OCHOBHBIM UCTOYHHUKOM HH(bOpMaI_[I/II/I npu
MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM SABJIIACTCA OCHOBHAA U JOIIOJTHHUTCIIbHAA JIMTEpATypa.

7. OuleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYeMOii KOMIIeTeHIIUN HaunmeHnoBanue
(MIM ee 4ACTH) OLIEHOYHOI'0 CPeICTBA
2 OIIK-2 Bonpocwi k akzameny
2 OIIK-3 Bonpocwi k ak3ameny

7.2. TunoBble 3aJaHus WM UHBIC MaTepPHAaJbI, HQOﬁXOIlI/IMbIe JJIA TeKYIIEro KOHTpPOoJist

7.2.1.
JlaGopaTtopHnas pabota

(Haumenosanue oyeHouno2o cpedcmea)

Tunosoii(bie) npuMep(bl) 3a1anus(1il)

1 (KpaeBas 3a1aya 1Jis1 ypaBHeHUs apadoiMyecKoro TUma.)
[lenp mpakTUyecKkor paOOThI: YCBOWTH YHCICHHBIM METO PEIICHUS KPaeBOM
3aaa4u OJisd YpaBHCHUA napa6on1/1t1601<oro THUIIa

TEOPETUUYECKHUIA MATEPUAJI

PaccmoTpuMm  cMeliaHHYH —3ajady Ui OJHOPOJHOIO  ypaBHEHHUs
TEIUIOMPOBOJAHOCTH. 3agavya COCTOMT B OThICKAHMM QYHKIMH u (X, 1),
yaoBieTBopsiromeid B obmactuD ={ (X, t)|0 < x < q,0 <t <

2
@:ka—g(k:consDO)
T} ypaBHEHHIO ot 0x (1)
HayaJlbHOMY ycloBHIO u(Xx,t) = f(x) (2)

¥ KpaeBbIM YCIIOBHUSIM MEPBOTO Pojia
u(0,0) = wi(1), ua,t) = p,(1). 3)




K 3amaue (1)—(3) mpuBOaUT, a YACTHOCTH, 3a7ja4a O PACIPOCTPAHEHUU
Telja B OJHOPOJHOM CTEpKHE JUIMHBI @, Ha KOHIIAX KOTOPOTO
NOJAJIepKUBAaeTCsl 3aJaHHBIN TemmepaTypHbli pexum. KpaeBble ycnoBus
BTOPOIO U TpPEThEro pojaa a JaHHOW JsabopatopHOW paboTe He
paccMaTpuBaroTca. 3aMeHa MEepeMEeHHBIX [ — Kkt NPUBOJUT ypaBHEHHE
(1) x BUOY

ou_du

)
ot ox* MO3TOMY B JalbHelmeM 6yaem cuutath k =1.

[Toctpoum B obmactu D = { (x, t) )|0 < x <a, 0 <¢t < T} paBHOMEpPHYIO
OpSMOYTOJBHYIO CETKy a [IaroM / B HampaBJeHUUW X W IIaroM T — B
HanpasyieHuu ¢ (puc. 1). O06o3HaYUM Y31l CeTKH uepe3 (x,1;), ... (xyt), ...,
a nmpuONMKEHHbIE 3HAYeHUs (QYHKIUU u(X, ¢) B y3max — u; Torma x.=ih,
i=0,1,...,n, h=a/n, t;=jz, j=0,1,...,m, t=T/m.

Anmnpokcumupyem ypaBHeHue (1) Ha dYeTbIpexTOouedHOM I1alJoOHE,
KOTOPBIA H300pakeH Ha puc. | JKUPHBIMH JUHUSIMH. B pesynbrare
MoJy4aeM HEeSBHYIO ABYXCIOHHYIO PAa3HOCTHYIO CXEMY:

il/lﬁ],j — (1+27\4)ulj + lui—bj = —Uij-1 (4)

O 5 () 22 i )

R R e

KOTOpas anmnpokcumupyet ypasuenue (1) ¢ morpemnoc oo O(t + h?).
3nech 4 =1/ h%

Puc. 1 Puc. 2

Cxema (4) anmpokcumMupyeT ypaBHeHHe (1) TOIbKO BO BHYTPEHHHX y3JIax
CETKH, II03TOMY YMCJIO YpaBHEHUH B cxeMe (4) MEHbIIIE YHciia HEU3BECTHBIX Uj;.
Henocraronue ypaBHeHHUs MOJYy4arOT U3 KPAa€BbIX yCIOBUUN

Uoj = pi(tj), Uy = Ha(tj). (5)

Cxema (4)—(5) HesiBHas, MOPTOMY 3HAu€HUS u; HAXOAAT KaK pEIICHHE
CUCTEMbl JHMHEHHBIX ypaBHeHUW (4). s pemenus cucrembl (4) MOXHO
MPUMEHSATD JIFOOOH aNrOpUTM pELICHUsI CUCTEM JMHEHHBIX YpaBHEHUN, OJJHAKO
cucreMa (4) obnagaer TpexAHaroHAJIbHOW MaTpULEH M palMOHAIbHEE BCEro
pemarb ee MeTo0M MPOroHKH. TakuMm 00pa3oM, pelIMB CUCTEMY Pa3HOCTHBIX
ypaBHEHUI, HalieM 3HayeHus (PYHKUMU # HA BPEMEHHOM CJIO€ ], €CIIH
U3BECTHO pElIeHNe Ha BpeMeHHOM cioe j — 1.

Hrak, aJropuT™M 4MCICHHOTO pELICHUs 3aJadyd UMeeT cieayromuii sua. Ha
HYJEBOM BpeMeHHOM cioe (j = 0) peleHre U3BeCTHO U3 HAYaJIbHOT'O YCIIOBHS
uip = f (x;). Ha kaxxaoM cremyromeM cioe uckomasi QyHKIUS OnpeaenseTcs Kak
pemenue cuctemsl (4)—(5).

MeTtoa mpoTrOHKU

YpaBHeHue (4) B 001eM BHUJIC 3alIHChIBACTCS




ai Ui —2bi ui + Ci Ui = fi, 1= 1, 2, cee n-1 (6)

Ha JIEBOU rpaHUIle 00J1aCcCTH

CoU; — 2b0U0 = fo (7)
Ha MpaBo#l TpaHuIle 00JacTU
aNuN_1—2bNuN=fN. (8)

HUmeem up, u; , u; ,...
bynem uckarp peunieHue B BUIE:

ui.1=Piui+Q;i (*)
U():C()/2b0'ul+(—fo/2b0) (9)

P1 = Co /2b0 , Ql = - f0/2b0 )

,HJ'I}I BCEX OCTalbHBIX P; , Q,' IMOJTy4YuM PpPEKYPPCHTHBIC (1)OpMy1'IBI,

nojactaBuB (*) B (6):

ai (Pl u; + Ql) —2biui +ciuin = £
(aiPi -2bi)uitciwn =1fi—a Q;
Ci u o+ fi—aQ
~ 2b.—a.P, "' —2b +a. P,
u;, = 1 1 1 1 1 1
u; = Pt + Qi
P = Ci . Q —M
i+1 Zbi_aipi’ i+1 2bi_aipi ’

Ecnu n3sectrl Py, Qi, TO MOXHO HauiTu Py, Q», u T.1.
Unt = Prun +Q v

Un-1 = 2bN /aN ‘uny + fN /aN 5

HNmeem cucteMy IByX ypaBHEHHUI.

aNQN_fN

Orcroma:  un = 2by—Pya
3Has ux o ¢popmyse (*) Beruucisiem Bce u; oT 1 = N-1 g0 0.
Taxkum 06pa3zom, HAXOASATCS BCE U; HA BEPXHEM CJIO€.

3amMeyaTeTbHBIM CBOMCTBOM HESIBHOM CXEMBI (4) SBIISIETCS €€ YCTOMYHBOCTD
npu mo0ObIX 3HaUYeHusx mapamerpa A = 1 / h? > 0. [IpeumymectBa cxeMsl (4)
O0COOEHHO  OIIYTUMBI TpPH CPaBHEHWH C SBHOM CXEMOi, KoOTopas
MoJy4daeTcsl MpH anmnpokcumManuu ypaBHeHus (1) Ha mabione, n300paxeHHOM
Ha puc. 2.

SIBHas cxema OKa3bIBaeTCs YCTOWYHMBOUW TOJBKO Tipu A < 1/2 , T. . ipH T
< h? /2. D10 03Ha4aeT, YTO BBHIYMCIIEHHS 110 ABHON CXEME MPHUIETCS BECTH C
OYCHHh MaJIBIM IIArOM IO T, YTO KOHEYHO MOJKET MPUBECTH K OOJIBIIIMM 3aTpaTam
MallMHHOTO BpeMEHH. B HeABHOU cXxemMe BBIYMCIEHHMS Ha OJHOM Ilare
TpeOyroT OOJbIle OlNepanuii, 4eM B SBHOW CXEMe, HO 3aTO BEJIWYMHY Iara T
MOXXHO BBIOpaTh Kak yrojaHo OONbIoi 0e3 pucka HapyIIUTh YCTON YUBOCTH
cxeMbl. Bce 9TO MO3BONAET 3HAYMTEIBHO YMEHBIIUTH MAIIMHHOE BpEMS,
HeoOxoauMoe s pemieHus 3aaaun. Cxema (4) o0nagaeT CXOAMMOCTHIO. DTO
Oo3Ha4yaeT, 4to npu h, T — 0 pemeHnwe paszHocTHOU 3amauu (4) — (5)
CTPEMHUTCSI K TOYHOMY pelIeHu0 cMemannoi 3agauun (1)—(3).

st uncnennoro pemenus 3anadu (1)—(3) npeaHa3HayeHa mOaMPOT-
pamma CALC.
[Iporpamma CALC pemaer cuctemy (4) METOIOM NPOrOHKH M BBIYMCISAET
pelleHre Ha KaKIO0M CJI0€ 10 3HAYECHUSIM PEUICHUs ¢ IPEABbIAYIIEro CIOs.

Bxoaguse mapameTps : HX — mar cetku 7 mo nepeMeHHOM X,
HT — mar cetku t ero nepeMeHHou ¢;, N — KOJIMYECTBO IAaroB CeTku no x; U

N




— wmuccuB u3 N + 1 umcen, conepxamuii nmepen od6pamenuem k CALC
HaydyaJlbHOE 3HAYEHHE PEIICHUS B y3Jax HEepBOro cios cetku; P, Q —
paboune wmaccuBbl U3 N — 1 umucen KaXAbl /3TO NPOTOHOYHBIE
K02bPUIHUEHTHI/ .

Boixoaguse napameTps : U— maccuB u3z N + 1 yucen (oH xe
BXOJHOM), cofepKallluii 3HaUEHUE PEIICHUS B y3JaX OYEPEAHOr0 BPEMEHHOTO
CJIOSI CETKH.

[Tepen o6pamiennem k nmporpamme CALC HeoOxoauMo:

1) onucats maccuBwl U, P, Q:

2) npucBouTh dakTuueckue 3HaueHus napamerpam HX, HT, N;

3) npucBouts 31emMeHTaM U HadallbHOE 3HAUEHHUE PELIEHUS B y3Jax
IIEPBOTO CI0s CETKHU.

3aganue. Ucnonssys nporpammy CALC, pemuTs CMEMAaHHYI0 3a1a9y ¢
IIOCTOSIHHBIMM ~T'PDaHMYHBIMHU  yCJIOBUSIMHM I OJHOPOJHOTO YpaBHEHUS
TemJIonpoBoaHOCTH B obmactu D = { (x, t)|J0 < x < q, 0 <t < T}.
PesynpTaThl meyaTtaTh Ha KaXK10M BPEMEHHOM CJIOE.

IlopsiioKk BBINOJHEHUS TNPAKTHYECKON padoThI
1. CocTaBUTh OCHOBHYIO MpPOTpamMMy, COJCpXKAallyl0 IUKINYeC Koe oOpalieHue
K IIpOrpaMMe pelieHusl NapadoIMdecKoro ypaB HEeHUsl ¢ MeYaTbio Pe3yJbTaToB
Ha KaXKIOM Iare.
2. CocTaBuTh MNOANPOrpaMMYy - (YHKIUIO, BBIYUCISIONIYI0 3HAu€HUE
¢bynkiun  F(x) anga HavanpHOTrO 3HavyeHus u( x, 0).
3. IIpoBecTn BBIUMCIECHHS Ha KOMIIBIOTEDE.
4. Pe3ynpTaThl pellieHHs BBIBECTH B BUJAE Ipaduka M3MEHEHUs (PYHKIUH C
3aUKCUPOBAHHBIMU 3HAUYEHUSIMHU Ha KOHILIAX HaYaJIbHOTO UHTEpBaJa.
[Ipumeuanue: s Oosiee MIABHOTO MOBEACHHUA (QYHKUUH YBEIUYUTh

HAYaJbHOE KOJIMYECTBO TOYeK pa3ouenust orpeska X [0, 1] mo cBoemy
YCMOTPEHHIO.

Bapuantel 3a1anui
PemmuTh cMemannyro 3a1aqy Ui ypaBHEHHS TETUIOTPOBOTHOCTH C
HavaJlbHBIM yciaoBueM H(X, 0) = f(X) wu rpannyHbiME ycioBusamu u (0,

t)y=a, u(l, 0)=b

Ne Bapu f(x) a b c d
aHTa

L1 |30 | 005
0 12 |35 | 015

7 i ] . o e

1,3 4,0 0,25
1,4 4,5 0,35
1,5 5,0 0,45
1,6 5,5 0,55
1,7 6,5 0,65
1,8 7,0 0,75
1,9 7,5 0,85
2,0 8,0 0,95

=000 J UL AW~




11 ' 8,0 3,0 20,0 0,05
12 9,0 | 4,0 21,0 0,15
13 10,0 | 5,0 22,0 0,25
14 11,0 | 6,0 23,0 0,35
15 12,0 | 7,0 24,0 0,45
16 13,0 | 8,0 25,0 0,55
17 14,0 | 9,0 26,0 0,65
18 X | 150 | 10,0 27,0 0,75
19 16,0 | 11,0 28,0 0,85
20 17,0 | 12,0 29,0 0,95

PEKOMEHAYEMAS JIUTEPATYPA
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7.2.2. TecToBBIC 3a0aHUA
TecTa 1o Kypcy He MpeayCMOTPEHO

7.2.3. Tembl NUCbMEHHBIX PadoOT
[TuceMeHHBIC PabOTHI IO Kypcy HE MPEAYCMOTPEHBI.

7.3.01eHOYHbIE CPeACTBA ISl NMPOMEKYTOYHON AaTTeCTAMH IO HTOraM OCBOEHMS
AUCHUIIMHBI

7.3.1. Bonpochbl K aTTecTanuu

Cemectp 2

Ne

w/n Bonpocs! k 3k3ameHy
| Knaccudukanusi ypaBHeHUI B YaCTHBIX MPOU3BOIHBIX
2 [TocTaHoBKa 33124 JUIsl ypaBHEHMI MapaboIMYeCcKOro THIla
3 ITocTaHoBKa 3a/1a4 JyUIsl ypaBHEHUN TUTIEPOOTMYECKOTO THIA
4 [TocTaHOBKa 33124 JJIsl YPABHEHUN SJUTMITUYECKOTO TUIIA
5 PasznocTHast annpokcumanust nuddepeHipanbupix ypaBHeHul. OCHOBHBIE ONpe/IesICHUs
6 Pemenne HayaJlbHO-KpaeBOM 3aJ1au JUlsl ypaBHEHHUs 1apaboJIMYeCcKOro THUIa
7 Pemenne HayaJIbHO-KPAaeBOM 3324 JUIsl YpaBHEHHUS Mapab0JIMYECKOrO TUMA C YCIOBUIMHU




2-ro u 3-ro poja Ha rpaHunax. OgHOMepHbIN ciryyail.

8 MeTo 1 IPOrOHKHU PENICHUS CUCTEM C TPEXAUAroHAIbHOW MaTpULeH

9 Oco0eHHOCTH annpoOKCUMAIMK TPAaHIUYHBIX YCIIOBHH Uil ypaBHEHUH MapaboIndecKoro
TUIA

10 MeTtoa GUKTUBHBIX TOUEK

11 AnnpokcuManusi MeTo10M (PUKTUBHBIX TOUYEK IPAaHMYHOIO YCIOBHUS TPETHETO Pojia

12 ANMpoKcUMalys METOI0M (PMKTUBHBIX TOUEK I'PAaHUYHOIO YCIOBHS BTOPOTO pojia

13 AnnpokcuManysi yCI0BUN CONPSKEHUS

14 KoHeuHo-pa3HOCTHAs annpoKCUMAIMs 33124 JJisl ypaBHEHUH runepO0JIMYecKoro Tuia

15 KoHeuHO-pa3HOCTHAs annmpoKCUMALMS 33134 Ul YPABHEHUM JUIMITUYECKOTO TUIIA

16 OCHOBHBIE TIOHSTHS, CBSI3aHHBIE C KOHEYHO-PA3HOCTHOM anmnpoKCUMauen.
AnnpokcuManys ¥ NOpsAA0K allpoKCUMalUU

17 OcHOBHbIE IOHATHUS, CBSI3aHHBIE C KOHEYHO-PAa3HOCTHOM annpoKCUMAaLUe. Y CTOMYMBOCTD

18 OCHOBHBIE TOHSITHS, CBA3aHHBIE C KOHEYHO-PA3HOCTHOM anmpokcumanuen. CXoaumMocCTh U
NOPSJOK CXOJIMMOCTHU

19 TeopemMa SKBUBaJICHTHOCTH O CBSI3U aMPOKCUMAIIMS U YCTOMYMBOCTH CO CXOAUMOCTBIO

20 HesiBHO-s1BHass koHEUHO-pa3zHOocTHAs cxema Kpanko — Hukosibcona

21 MeTo/1 yCTaHOBJIGHUS] ¥ €r0 000CHOBaHHE

22 Pa3BuTHe Teopun ABMKEHUS reTeporeHHbIX cpell. OCHOBHBIE JOIMYIIEHNS MOAETU
BHYTPHKaMEPHBIX MPOLIECCOB

23 [TpuHLHMI 3anMCH ypaBHEHUN MEXaHUKU FE€TEPOTreHHBIX CPeJ] Ha IPUMeEpPEe ypaBHEHUS
COXPAaHEHHUsI MacChl

24 BriBon ypaBHEHU# coxpaHeHus: Macchl ABYX(}a3HON pearupyromieil cMecu B KaHaje
NIEPEMEHHOT0 CEUEHUs

25 BrIBO1 ypaBHEHHI COXpaHEHHS UMITYJIBCOB (a3 AByX(a3HON pearupyroieii CMecH B
KaHaJjle IEPEMEHHOTO CEYECHHUS

26 BrIBO1 ypaBHEHHS COXpaHEHUS TIOJIHOM YHEPruu ABYyX(a3HOH pearupyroIieii CMecu B
KaHajle IEPEMEHHOI0 CEYEHHUS

27 [TonHas cucTeMa ypaBHEHUH, OMMCHIBAIOMIMX OAJUIMCTUKY CTBOJIBHBIX CHCTEM

28 KonkpeTtusanus QyHKIMI MacCOBOr0O U CUIOBOIO B3aUMOAEHCTBUS F€TEPOreHHOM
CHUCTEMBI: Ta3bl - HECTOPEBIIUE AIEMEHTHI

29 OcHoBHbIE OTIpeieSIeHHs] 1 KOHEYHO-Pa3HOCTHBIE CXEMBbI IS 33/1a4 MaTQU3UKU

30 KoHeuHo-pa3HOCTHAs anmpoKCcUMalMs 3a1a4 JJIsl ypaBHEHUH nmapaboJIMuecKoro Tumna

31 Annpokcumanysi TpaHUYHbIX YCIOBHI

32 PasHocTHas annmpokcuMaliys oneparopa

33 Pa3zHocTHbBIEe METOIBI penieHus 3a1ad MaThu3uku. Pa3sHOCTHAs anmpoKcHUMaIus
JuQdepeHIMaTbHbIX YPaBHEHUH.

34 OCHOBHBIE TIOHSTHS, CBSI3aHHBIE C KOHEYHO-PA3HOCTHOM almnpoKCUMAaIueHn.
KoHcepBaTUBHOCTh 1 KOPPEKTHOCTD.

35 AHanu3 NopsaKa annpoKCUMAaIMK Pa3HOCTHBIX CXEM.

36 OCHOBHBIE ONPEJENEHNs Pa3HOCTHOIO MeToa Dnnepa-Jlarpanxka.

37 YpaBHEHHE COCTOSIHUSI TOPOXOBBIX I'a30B

38 ['eoMeTpryecKuii 3aKOH Ia3000pa30BaHus

39 ['pannuHble ycinoBUs 2-ro pojia AJisl ypaBHEHUs 1apadoJudyecKoro Tuna

40 ['pannuHble ycnoBus 3-ro poja Ajsi ypaBHEHUs apadoIuvecKoro TUla

41 ["'panuuHble ycnoBus 1-ro poja ajs ypaBHEHUs 1apadOoJu4ecKoro Tuna

42 ["panuyHbIe yCIIOBHS 4-T0 poja Uil YpaBHEHUs TapaboIMyecKoro TUma

43 MeTo bl pelieHus JUTMNTUYECKUX YPaBHEHUN

44 ['eomeTpuUEeCKHE XapaAKTEPUCTUKHU JEHTOYHBIX IOPOXOB

45 ["'eomeTpuyecKkue XapaKTepPUCTUKU TPYOUaThIX TOPOXOB

46 ["'eomeTpryecKkue XapakTepUCTUKHU CEMUKAaHAIbHBIX IOPOXOB




47

M3MeHeHne OBEPXHOCTH MPY TOPEHUH JETPECCUBHBIX ITIOPOXOB

48 M3MeHeHne NOBEPXHOCTH IPU TOPEHUU IPOIPECCUBHBIX IOPOXOB

49 CMBbICII KOBOJIIOMA B YPABHEHHUH COCTOSTHUS

50 B yeM cyTh MOJIeNIH ra30nmopoxXoBOM CMECH

51 K penienuto kakoro ypaBHEHHUs! CBOAUTCSI METOJIOM YCTAHOBIICHUS pELICHUE
IIMNTUYECKOTO YPAaBHEHUS

52 By rpaanyHOrO ypaBHeHus Ha nopiHe npu pemesnun O3Bb

53 B ueM cyTh MOA€EIIN TE€TEPOr€HHBIX CPEL

54 KakoB nmopsiJiok nmapabondecKoro ypaBHEHUs

55 KakoB nmopsi1ok runepooIn4eckoro ypaBHeHUs!

56 KakoB NOpsIOK JTMITHYECKOTO YPaBHEHUS

57 s pemienus kakux aud@epeHnuaibHbIX YpaBHEHUH U CUCTEM UCIOJIb3YETCSI METO/
Pynre-KyTThl

58 Kakune MeToabl HCIIONIB3YIOTCS JUIsl PEIIEHUS] YPABHEHUH U CUCTEM YPaBHEHUH B YACTHBIX
IIPOU3BOJHBIX

59 Kakoro nopsjka TO4HOCTH HEOOXOIUMO JOOMUBATHCS MPH AIPOKCUMALIUU TPAHUYHBIX
YCJIOBHI YpaBHCHHIM MaTeMaTHUYCCKOM (PU3UKH

60 Kakoe ypaBHEHUE TONOJHUTEIBHO HCIIONIB3YETCS IIPH alllIPOKCUMALUY I'PAHUYHBIX

YCIIOBUH METOJOM (DMKTHBHOW TOYKHU

KoMmuiekT maTepuajioB Uisl 3K3aMeHa

Bormpocs! k 3k3ameny

7.3.2. Kputepuu M HOPMbI OLIEHKH

®opma
NpoBeIeHMs
Cemectp . Kpurtepun u HOpMBbI OLIEHKH
NPOMEKYTOUHOM
arTecTaluuu
DK3aMeH CTaBUTCA CTYACHTY Ha SK3aMEHE, €CJIH OH
(ycTHO) MCUYEPIBIBAIOLIE U TPAMOTHO J1JI OTBETHI HA

BOIPOCHI FK3aMEHAIIMOHHOT 0 Ouera 1o
«OTJINYHO» | AMCLHUIUIMHE UJIH NPU OTBETE JAOMYCTUIT
HeOOJIBIIYI0 HETOUYHOCTh Ha 1 Bompoc, HO pu
3TOM CMOT TPaMOTHO OTBETUTh Ha
JIONIOJTHUTENbHbBIE BOIPOCHI

CTaBUTCA CTYZEHTY Ha 3K3aMeHe, €CIH OH
MCUEPIIBIBAOILE ¥ IPAMOTHO Jiajl OTBET Ha 1
BOIIPOC YK3aMEHAI[OHHOTO OMjeTa, a Ha
JPYToi TOJIBKO TE€3UCHBIE BHICKA3bIBAHUS WU
JIOITY CTHIT HEOOJIBIIIE HETOYHOCTH TIPU
OTBETE Ha BOIPOCHI IK3aMEHALIMOHHOTO
Ousera U Jall KpaTKUE OTBETHI HA
JIONIOJTHUTENbHBIE BOIPOCHI

«XOopouio»

CTaBUTCA CTYACHTY Ha 5K3aMCHC, €CJIM OH HE
CMOT" 1aTb OTBET HA OJUH U3 BOIIPOCOB
9K3aMCHAllUOHHOT'O OwmyteTa WU OTBETHII HA
BCC BOIIPOCHI, HO ITPU 3TOM OTBCTELL
COJACPIKAIN TOJBKO TE3MCHBIC BHICKA3bIBAHUA

«YyAOBJICTBOD
HUTCIBHO»

«HCYHAOBJICTBO | CTAaBUTCA CTYACHTY Ha 3K3aMCHEC, CCJIM OH HC
PUTCIIBHO» JaJI OTBET HAa BOIIPOCHI SK3aMECHAIIMOHHOT'O




Cemectp

dopma
NPOBeICHUSA
NMPOMEKYTOYHOM
aTTecTanuu

Kpurtepuu u HOpMBbI OLleHKH

OuseTa WM B OTBETE COJIEPIKAIUCH
byHIaMEHTAJIbHBIE OIIUOKH




8. YueOHO-MeTOoAMYeCKOEe M NH(POPMALMOHHOE O0eceyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAS JIUTEPATypPa

Tun (yueOHuk, yuedHoe

Ne nocooue, yueoHo-
ABTOpBI, COCTABHTEH 3ar;iiaBue (3aroJi0BOK)
n/n MeToAMYecKoe mocooune,
NPaKTHKYM, Ap.)
1 B.®. ®opmaiees, /1.J1. YuciieHHbIE METOIBI
P A A YyebHoe 1mocodue
PeBuszHukos
2 N.I'.Pycsak, B.M.YmakoB BuayTpukamMepHble TeTepOoreHHbIE MPOIECChI
yeax, yTP P P pott Y4yebHoe mocodue
B CTBOJBHBIX CHCTEMAX
8.2. JlonosiHuTEIbHAS JIUTEpPATypa
Tun (yueOHuk, yueoHoe
Ne nocooue, y4ae0HoO-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n MeTOANYEeCKOe mocooue,
NMPAKTUKYM, JP.)
1 | C.B.IlopuHes KommnbrotepHoe MO/JICJIUPOBAHHE YyebGHoe nocobue s
¢dbu3rYecKuX mporeccoB B makere Matlab ciaymareneit eMBI
2 C.K. T'onyHoB, Pa3znocTHBIE cxeMbl (BBeACHHE B TEOpUIO) | YdeOHoe mocodue

B.C.Psa0eunkunii




8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX

CHUCTEM

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanvenoganue IO PexkBHU3UTHI norOB?pa
n/n (nata, HoMep, CPOK AeHCTBHS)
1 Windows XP beccpounbie
Microsoft office 13 Ne61935138 ot 28.05.2012
(beccpouHbIit)

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMONM I OCYLIeCTBJICHHSA
o0pa30BaTe/IbLHOTO MpoLecca 1Mo JMCHUIIIMHE

HaunmeHnoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ne AIP- 00HEKTOR /LIS POBECHUs . IlepeyeHb OCHOBHOT0 000PYy10BaHMS
0/ | NMpPaKkTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMEIEeHUM JJIs1 CAMOCTOATEIbHOMI
padoThl o0ydyaouuxcst (HoMep ayJaAUTOPUN)

KomnbroTepHslii Ki1acce Cron YYEHUUYECKUH-26 IT., CTOJ
VIIK-314 NpEenoaBaTeNbCKUii-1 IIT., CTydBA-28 IIT.,
1 JIOCKa ayAUTOpHAs (menoBas)- 1.,
KOMITBIOTEP C BBIXOJOM B CEThb MHTEpHET- 17

IIT.

Cron ydeHwveckwii-26 mIT., CTYyn-26 MIT.,
KOMITBIOTEP C BBIXOJOM B C€Thb MHTEpHET- 16

IIT.

Knacc ns camocTtostensHONU paboThl
2 I'-401
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