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MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) 3apunos @.LU. kadenpa Bbicwei
MaTteMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
Farhat.Zaripov@kpfu.ru ; 3aBenytowmnii kagenpon, a.H. (goueHT) MNonos A.A. Kadgoenpa reometpun
oTaeneHne matemaTukm , apopov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

YpaBHeHUs MaTeMaTn4yeckon sk npeacTaBnsaoT MaTeMaTMyeckyro OCHOBY COBPEMEHHOI TEOpUU
YyNpyrocTu, MeXaHnkn 1 ruapoanHaMUKIA CRNOLWHBIX CPe[.

MaTtemaTnyeckuin annapar, pa3BMBaEMbIA B 9TOM Kypce, SBNSETCS TakXXe OCHOBO MaTeMaTnyeckoro
1 KOMMNbIOTEPHOr0 MOAENMPOBAHUS HEMPEPBLIBHO PacnpeneneHHbIX CUCTEM.

YyebHble uenv n 3agayv GUCUMNINHLI
- NaTb HeobX0AMMbI/i TEOPETUYECKMIA MaTEPUan No BbIBOAY YPABHEHUIA MATEMATNYECKON OUN3MNKNY;

- [Mo3HakoOMUTb C Knaccudomkaumen ypaBHEHN MaTeEMaTNYECKON OU3NKN U MPUBEOEHNS UX K
KaHOHMYeCcKoMy Buay;

- VI3y4nTb OCHOBHbIE TWMbI 3a4a4 PEWEHNS YypaBHEHNI MAaTEMATNYECKOW (OUINKIA;

- [latb HeobxoanMbIii MaTepman no MeETo4aM PeLLEHNS OCHOBHbIX TUMOB YPaBHEHWNIA MaTEMaTNYECKOM
pur3uku;

- Hayuntb HaxoouTb peweHns ypaBHEHNI A MaTEMaTUYECKOA (OU3NKM B KOHKPETHbBIX Clydasix.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkitodeHa B pasgen " 53.B.16 MNMpodgeccrnoHanbHbIi" OCHOBHOWA
obpasosaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe obpas3oBaHNe N OTHOCKTCS K
BapuatmeHol yactn. OceamBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " M1.[B.2 ObweHay4yHblin" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpasoBaHNe N OTHOCUTCS K
avcumnnnHam no Bbibopy. OcsanBaeTcs Ha 4 kypce, 8cemecTp.

Ons ndydeHns gucumnianHbl HE06X0AUMO BNafeHNe OCHOBaMM Teopumn andpgoepeHumnanbHbiX
ypaBHEHWIA U NPUKNagHbIMU MaTeMaTNYeCKMM naketamMm B 06beme nporpamMmbl bakanaspuara
PU3NKO-MaTeEMATNYECKOro 06pasoBaHns; BBOAHbIMW AUCLUNNHAMUN SBASIOTCS:
"OundodoepeHumnanbHble YpaBHEHUS B CUCTEMAX KOMMbIOTEPHOM MaremMaTtukun", "anemeHTapHas
reomeTpus n anrebpa B cuctemMax KOMNbOTEPHON Matematukn". B cBOKO ovepenb nUsyyeHne
OMNCLMNANHBI HEOOXOAUMO Ons M3ydYeHue kypca "Matematnyeckoe MoLenMpoBaHue B cMctTeMax
KOMMbIOTEPHOM MaTeMaTrki", a Takxe A/ HanncaHns BbiNyCKHON KBannguKauMoHHOR paboThbi.

3. KomneteHuuu obyuaroLterocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpoBka
LLinchp komneteHumu npuobpeTaeMon KOMMNeTeHL N

MNOHUMAET, YTO DYHOAMEHTANIbHOE 3HAHUE SBNSETCSH OCHOBOWA
CriK-2 KOMMbIOTEPHBIX HAYK rOTOB NPUMEHSTb 3HAHNS TEOPETNYECKON
(npodhbeccuoHanbHbie NHGOPMATVKN, (OYHOAMEHTANIbHOM 1 MPUKNALHON MaTeMaTukin
KOMMETEHLMN) LNS aHanM3a v CMHTe3a MHPOPMALIMOHHBIX CUCTEM 1

npoueccos
CrK-3 BnageeT Metonamm oby4eHus MaTemMaTnyeckomy v
(npochbeccunoHanbHbie anropMTMUYECKOMY MOLENNPOBAHNIO y4ebHbIX 3aaad
KOMMEeTEeHLMN) Hay4HO-TEXHNYECKOro, 9KOHOMMYECKOro XxapakTepa
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Lincpp komnereHuyu npwoGpePE:::ag(ﬁgngTeHum

CrK-4 crnocobeH ncnonb3oBaTb MaTeMaTMyeckumii annapar,

(NPOOECCHOHANbHBIE METOLO0M0MMI0 NPOrPaMMUPOBAHNS U COBPEMEHHbIE

KOMMETEHLN) KOMMbIOTEPHbBIE TEXHONOIMW NS PELEHNS NPaKkTUYeCcKnx 3anay
nony4YeHus, xpaHeHns, 06paboTkn 1 nepenayn NHopMaLnn
roToB K 06€ecneyeHmnto KOMMNbITEPHOW 1 TEXHONOMNYECKOA
NOoOOEPXKN OeSTENbHOCTM 0ByYalowWnXCs B

ClK-6 y4yebHO-BOCNNTATENIbHOM NpOoLEcce U BHeypo4Hol paborTe,

(npodbeccmoHanbHble yMeeT aHanna3mpoBaTtb U NPOBOANTb KBATNPULNPOBAHHYIO

KOMneTeHuunn) 3KCMEPTHYIO OLEHKY Ka4yecTBa 3/1IeKTPOHHbIX 06pa3oBaTtenbHbIX

PEeCypCOB U MPOrpaMMHO-TEXHONOMMYECKOro obecneyeHns ons
NX BHEOPEeHus B y4ebHO-06pasoBaTebHbIi NpoLecc

CMNK-7 Bnageet MetogaMum co3faHusa mateMatn4eckmx moaenem
OCHOBHbIX 0OHEKTOB N3y4eHnsa eCTeECTBEHHOHAY4YHbIX
aoncumnnnnH o6pasoBaTeanoro npouecca un peann3osbiBatb X
B KOMMbKOTEPHbLIX MOLOENAX

(npodheccunoHanbHble
KoMMeTeHuunn)

B pe3ynbTarte OCBOEHNA ONCUNMITINHDBI CTYOEHT:

pasnuyaTb Knaccbl ypaBHEHUI MateMaTnyeckom Puankin, TUrbl HAYanbHbIX U FPaHUYHbIX YCNOBUIA U
COOTBETCTBYHOLWMNE OCHOBHbIE TUMbI 3a4a4 ux pewenus (Kowwn, Oupuxne n 1.n.);

BbIBOAWNTb OCHOBHbIE YPABHEHWNS MATEMATNYECKOW COUINKIA;
NPVBOANTbL YPaBHEHNS 2-0 NOPAAKA B YACTHbIX NPOM3BOAHbLIX K KAHOHNYECKOMY BUAY;

LNEMOHCTPMPOBAaTb CNOCOBHOCTb PEeLlEeHNst OCHOBHbIX 3a4a4 AN ypaBHeHui Jlannaca, MyaccoHa,
BO/IHOBOrO YPaBHEHWS 1 YypaBHEHMS TEMNNONPOBOAHOCTY;

npoBeCcTn aHa/In3 N PeWnTb OCHOBHbIE 3aOa4n mMaTeMaTtn4yeckomn pn3unKu B cuctemax KOMHbPOTepHOVI
mMateMatuku.

4. CTpyKTypa u conepxaHve oUCLUNAUHBI/ MOayns
Obwas Tpy[0EMKOCTb AUCLIMIIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 8 cemecTpe.

CyMmMapHO no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl No aucCUMnNInHe/ MOAYyNio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayauTopHOW paboThl,
Hepens X TPYA0EeMKOCTb Tekywye dhopMbi
N .D.MKIIL;VJIJ‘I'IVJ"I.II;HH/ Ce”'echcemecha (B yacax) KOHTpons
neKu““”PaKTVl“ecKueﬂaﬁopaTopHue
3aHATUNA p3601b|

Tema 1. lNoHsATME 006

obLem peleHnn
Pernct ).gu WOHHbI HOMEP P —
Crpanupia‘ft ns 13. i VLHHITI)F EP‘C}{TE::I['
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ypaBHEHNS B YaCTHbIX NPOM3BOAHbIX. Knaccugpmkaumns ypaBHEHWIA B YACTHBIX NPOM3BOLAHbBIX BTOPOro
nopsiaka.
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI::I/ CemecTtp cemecTpa (B yacax) ‘I'( ompfﬁn ﬂp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tewma 2. [puBeneHuve

ypaBHEHWI B YACTHbIX

NPOW3BOOHbIX BTOPOro KOHTPOMbHAS
p [lopAAka K 8 | 36 | 6 0 8 paboTa

KaHOHMYeCKoMy BMaY.

Knaccudmkaums 3anay

mMareMaTnyeckom

dPU3NKN.

Tema 3. YpaBHeHus ¢ KypcoBas

pasnensowmnmMmncs i paboTa no
s nepemeHHbiMu (MeTton 8 /18 26 0 24 ancumnnnHe

dypbe).

Tewma . Itorosas aK3ameH
. 8 0 0 0

doopma KOHTpons

Ntoro 36 0 36

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. NMoHsAATHE 06 06LLLEM peLLeHUM YpaBHEHUS B HACTHbIX Npou3BoaHbIX. Knaccudmkauus
yPaBHEHUI B YaCTHbIX MPOU3BOLHbIX BTOPOro nopsiaka.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MoHATME 06 06LWeEM peleHn ypaBHEHUS B YACTHbIX MPOU3BOAHbIX. Knaccudgukaums ypaBHeHui B
4aCTHbIX MPON3BOAHbIX BTOPOro nopsaka.

naboparopHas pabora (4 4aca(oB)):
Knaccudomkauuns ypaBHEHUI B YACTHbIX MPON3BOAHbBIX BTOPOro rnopsiaka.

Tewma 2. NpuseneHne ypaBHeHUN B YaCTHbIX NPOU3BOAHbIX BTOPOro nopsioka K
KaHOHu4YeckoMmy Buay. Knaccudpmkauma sapgady mateMatm4eckon omanku.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MNpeobpasoBaHne nannacuaHa B AByMEPHOM MPOCTPAHCTBE K LMANHAPUYECKUM KOOPANHATAM.
MNpeobpasoBaHne ypaBHEHWIA B HACTHbIX MPON3BOAHbIX BTOPOro nopsaka OTHOCUTENBHO ABYX
NEePEMEHHbIX C MOMOLLbIO 3aMeHbl MEPEMEHHbIX. YpaBHEHNS rnnepbonmyeckoro Tmna.
MNpeobpasoBaHne ypaBHEHWIA B HACTHbIX MPON3BOAHbIX BTOPOro nopsaka OTHOCUTENBHO ABYX
NEepPEMEHHbIX C MOMOLLbIO 3aMEHbl MEPEMEHHbIX. YpaBHEHNs napabonnyeckoro Tmna.
MNpeobpasoBaHne ypaBHEHWIA B HACTHbIX MPON3BOAHbIX BTOPOro nopsaka OTHOCUTENBHO ABYX
NepeMEHHbIX C MOMOLLbIO 3aMeHbl NePeEMEHHbIX. YpaBHEHNS annunTudeckoro tuna. Knaccudpumkaums
3apa4y maremaTn4yeckom PuUsnku.

naboparopHas pabora (8 4aca(oB)):

[MpvBeneHve ypaBHEHWU B HaCTHbIX NPOU3BOLAHbLIX BTOPOro nopsaka K KAHOHMYECKOMY BMIY.
Tema 3. YpaBHeHUs ¢ pa3gensaiowummucs nepemeHHbimm (Meton dypbe).

JIeKLMOHHOe 3aHsiTne (26 4aca(oB)):
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YpaBHeHus ¢ paspensiowmmmcs nepemeHHbiMn (MeTton ®ypbe). 3aaada 06 oxnaxaeHum
6eckoHeYHO NNOCKOoM nnacTuHbl. 3anada Jupuxne ons kpyra. MpeobpasoBaHre peleHns 3anaqu
Hupuxne ons kpyra. VIHterpan lNyaccoHa. NepBas kpaesas 3agada ang 0gHOpPAHbIX ypaBHEHWI
rmnepbonmM4eckoro TMna n HyneBblx FPaHNYHbIX YCNoBWiA. [epBas kpaesas 3anada ans
HEeOOHOPAHbIX ypaBHEHW rMnepboNMYecKoro Tmna u HyneBbIx rpaHNYHbIX yCnoBuii. MNepsast
KpaeBas 3a4aya afs HeOAHOPAHbIX YPaBHEHWI rMnepbonnMyeckoro Tmna n HeHyNeBbIX rPaHNYHbIX
ycnosuii. Bropast kpaeBast 3anada anst 04HOPAHbIX ypaBHEHWI Napabonnmyeckoro Tuna n Hynesbix
rPaHUYHbIX yCnoBuii. Bropas kpaesas 3apada ons HeOAHOPAHbIX ypaBHEHWI napabonmyeckoro
TUNa 1 HyneBblX rPaHNYHbIX YCNOBWA. BTopas kpaesas 3anaya ons 0OHOPLHbIX YpaBHEHUN
rmnepbonM4ecKoro Tmna u HyneBblX rPaHNYHbIX YCNOBWA.

naboparopHas pabora (24 yaca(oB)):

MNepBas KpaeBas 3anadya Anst OQHOPAHbLIX YPaBHEHWUIA rMnepbonnyYeckoro Tuna n HyneBblx
rPaHnYHbIX ycnosuii. MNepsas kpaeBas 3anada Anst HEOAHOPAHbBIX YPaBHEHWIA rMnepbonnyeckoro
TUNa n HynesblX rPaHNYHbIX YCNoBuid. [NepBas kpaesas 3agada ong HEOOHOPLAHbIX YPaBHEHWUN
rmnepbonmMYeckoro TMna u HeHyNeBbIX FPaHNYHbIX YCnoBuiA. Bropas kpaesas 3anadva ans
OOHOPAHbIX YypaBHEHWI Napabonmyeckoro Tmna u HyneBblx rPaHUYHbIX yCroBuii. Btopas kpaesast
3a4aya ons HeoAHOPAHbIX ypaBHEHWIA Napabonmyeckoro Tmna u HyneBblX rPaHNYHbIX YCNOBWIA.
Btopas kpaeBas 3anava onst 0GHOPAHbIX YypaBHEHWI rMnepbonmMyeckoro Tmna n HyneBbIx
rPaHNYHbIX YCNOBUIA.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMNINHBI (MOLYNSA)

Buabi
N Paanen Cemectn| Henens | camocrostenbHoit [TpynoemkocTh g‘:ﬂ%‘g‘;z)‘;‘::;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYLEeHTOB P
Tema 1. MNoHsiTNE 06
obLiem peleHunn
BHEHWS B YACTHbIX
%pimsionglx % NOAroToBka nposepka
1 Kﬁaccmq)MKaLimq 8 1-2 |nomawnero 4 AoMallHero
YPaBHEHWIA B YACTHbIX 3afaHns 3anaHus
MPOM3BOAHbIX BTOPOro
nopsaka.
ikt ot noaroToeka nposepka
%pomsso HbIX BTOPOro AOMallHero 6 AOMalIHero
0 | P 3afaHuns 3apaHus
nopsiaka K 8 36
‘[KaHOHWYecKoMy Buay. oaroTOBKA K
Knaccudpvkaums 3anay KOﬁT Ht » KOHTPOMbHAS
MaTtemaTun4eckoi a6oge oabota
JoM3nKWN. P
Tema 3. YpaBHeHus
Zsjeimopu?mmﬁcg © rnoarortoeka nposepka
'gepemeHHuMM (MeTogn 8 7-18 |nomaHero 24 [OMalHero
HUA HUS
dypbe). 3ana 3ana
NTtoro 36

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

TpanuunoHHbIe NekUMmn 1 NabopaTopHbIE 3aHATUS, MHTEPAKTUBHBLIE (POPMbI 0OYYEHMS C MOMOLLBIO
KOMMbIOTEPHOW cucTeMbl Maple, MogynbHas TEXHONOrNS 00y4eHns, NPOEKTHAS AESATENbHOCTb.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB
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K.H. (goueHT) 3apunos @.LU. , 3aBenytowmin kagpenpon, a.H. (goueHT) MNonos A.A.

Tema 1. NMoHsATHE 06 06LLLEM peLLeHUM YpaBHEHUS B HACTHbIX NMpou3BoaHbix. Knaccudukaums
yPaBHEHUI B YaCTHbIX MPOU3BOLHbIX BTOPOro nopsiaka.

npoBepka AoMallHEero 3agaHus , NpMepHble BOMPOCHI:
Haittn obwee peweHne ypaBHeHns $$UMN"} {xx}+UN_ x$$

Tema 2. NpuBeneHne ypasHeHUN B YHaCTHbIX NPOM3BOAHbIX BTOPOro nopsaka K
KaHOHu4yeckoMy Buay. Knaccudpukaums 3agay matematmyeckon ousnku.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Mpueectun k kaHoHuyeckomy Buay: \\ $$U_{xx}+2 U_{xy}+U_{yy}+U_{x}+U_{y}=0 $$} \\ $$ U_{xx}+ 4
U {xy} +4 U {yy} -2 U {x} -2 U _{y}+2U=0 $$} \ $$ U_{xx}+4 U_{xy} +5 U {yy} + U _{x} +2 U_{y}=0
$$F WSS U_{xx} -2 U_{xy} +3 U_{yy} +3 U_{y} -2 U=0 $$} \ $$ U_{xx} -4 U_{xy} +4 U_{yy} + U_{x} + 3
U_{y} -U=0 $$} \ $$ U_{xx} -2 U_{xy} + U_{yy} + U_{x} -U_{y}=0 $$} \ $$10 U_{xx}+9
U_{xt}+2U_{tt}=0 \\ U(x,0)=3x, \ U_{t}(x,0)=x+2$$} \\ $$2 U_{xx}+5 U_{xt}+2U_{tt}=0 \\ U(x,0)=1+x, \
U_{t}(x,0)=2%$$} \\ $$6 U_{xx}-7 U_{xt}+2U_{tt}=0\\ U(x,0)=x"2, \ U_{t}(x,0)=1 $$} \ $$ U_{xx}- U_{xt}
-2U_{tt}=0 \\ U(x,0)=2x+1, \ U_{t}(x,0)=4x $$} \ $$ U_{xx}+5 U_{xt} +4U_{tt}=0\\ U(x,0)=2x, \
U_{t}(x,0)=x+1 $$} \ $$ 2 U_{xx} +7 U_{xt} +6 U_{tt}=0 \\ U(x,0)=1-x"2, \ U_{t}(x,0)=1 $$}

npoBepKa AOMAaWHEro 3afaHus , NpUMepHbIe BONPOCHI:

Mpueectun k kaHoHuyeckomy Buay: \\ $$U_{xx}+2 U_{xy}+U_{yy}+U_{x}+U_{y}=0 $$} \\ $$ U_{xx}+ 4
U_{xy} +4 U_{yy} -2 U_{x} -2 U_{y}+2U=0 $$} \\ $$ U_{xx}+4 U_{xy} +5 U_{yy} + U_{x} +2 U_{y}=0
$SIWSS U {xx} -2 U _{xy} +3 U _{yy} +3 U_{y} -2 U=0 $$} \ $$ U_{xx} -4 U_{xy} +4 U_{yy} + U_{x} + 3
U_{y} -U=0 $$} \ $$ U_{xx} -2 U_{xy} + U_{yy} + U_{x} -U_{y}=0 $$} \\ $$10 U_{xx}+9
U_{xt}+2U_{it}=0 \\ U(x,0)=3x, \ U_{t}(x,0)=x+28$} \\ $$2 U_{xx}+5 U_{xt}+2U_{tt}=0 \\ U(x,0)=1+x, \
U {t}(x,0)=2%$} \ $$6 U_{xx}-7 U_{xt}+2U_{tt}=0\\ U(x,0)=x"2,\ U_{t}(x,0)=1 $$} \ $$ U_{xx}- U_{xt}
22U {tt}=0 \\ U(x,0)=2x+1, \ U_{t}(x,0)=4x $$} \\ $$ U_{xx}+5 U_{xt} +4U_{tt}=0\\ U(x,0)=2x, \

U {t}(x,0)=x+1 $$} \ $$ 2 U_{xx} +7 U_{xt} +6 U_{tt}=0\\ U(x,0)=1-x"2,\ U_{t}(x,0)=1 $3$}

Tema 3. YpaBHeHus ¢ pasgensiroliummcs nepeMmeHHbimm (Meton dypbe).

npoBepka OOMalIHEro 3a4aHuns , NPMMEePHbIE BOMPOCHI:
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Mporpamma omcumnnnmHel "MaTtemMatuieckoe MOAENMpPoBaHne B MexaHuke 1 gpuamnke"; 050100.62 Meparormyeckoe obpasoBaHne; AOLEHT,
K.H. (goueHT) 3apunos @.LU. , 3aBenytowmin kagpenpon, a.H. (goueHT) MNonos A.A.

1) Hantn peweHmne ypasHeHuns: $$ \frac{\partial*2 U}{\partial x"2}=\frac{\partial*2 U}{a"2 \partial "2}
$$ npwm rpaHnyHbix yenoeusix $U|_{x=0}=0; \frac{\dst \partial U}{\dst \partial x}|_{x=1}=0$ \\ n
HavanbHbIx ycnosuax $U|_{t=0}=3 x; \frac{\dst \partial U}{\dst \partial t}|_{t=0}=03. \bigskip 2) Haiitn
3aKOH konebaHust cTpyHbl anuHoi $I$, pacnonoxeHHoi Ha oTpeske $(0, 1)$, ecnu B Ha4anbHbIN
MOMEHT CTpyHe npuaaHa goopma kpmeon\\ $U=\frac{\dst x (I-x)}{\dst 8 I}$, a 3aTem cTpyHa oTnyweHa
6e3 HayanbHOI ckopocTu. BHelwHme cunbl oTcyTCcTBYOT. \bigskip 3) HaiiTn 3akoH konebaHnsi CTpyHbI
onvHbl $I$, ecnm B HaYanbHbIA MOMEHT BCEM TOYKaM CTPYHbl cooblieHa ckopocTb, paBHas $\frac{\dst
a}{\dst 10}$ (roe $a$ - noctosHHas, urypupyrowas B ypaBHEHUN ypaBHEHNN CTPYHbI). HayanbHoe
OTKNOHeHMe oTcyTcTByeT. KOHUbI CTPYHbI 3akpenneHbl. BHewHmne cunnbl oTCyTCTBYIOT. \bigskip 4)
OnHopogaHas ctpyHa anvHon $I$ HataHyTa mexay Toukamm $x=0% n $x=I$. B Touke $x=c$ ctpyHa
oTTarnmBaeTcs Ha Hebonbluoe pacctosiHue $h$ ot nonoxeHns pasHosecust U B MOMeHT ($t=0%)
oTnyckaeTcs 6e3 HayanbHoit ckopocT. OnpenennTb oTknoHeHne $U(x,t)$ cTpyHbl ons noboro
MOMeHTa BpeMeHu. \newpage 5) HainTn 3akoH pacnpeneneHns temneparypbl BHYTPU CTEPXHS OSIVHbI
$1$, nexauwero Ha otpeske ($0, I$), ecnm B Ha4yanbHbI MOMEHT TEMMEpPaTypa BHYTPU CTEPXHS bbina
pacnpeneneHa cneayowmum obpasom: $$ U(x, t)|_{t=0}=\left\{\begin{array}{l} \frac{\dst x}{\dst I} U_0,
\gqquad 0 < x < I/2, \\ \frac{\dst I-x}{\dst I} U_0, \qquad I/2 < x < I, \\ \end{array}\right. $$ roe $U_0 =
const$. Ha koHUax cTepXHs noanepXxvBaeTcs Hynesas Temnepatypa. TennoobmeH cBo60AHbIN.
\bigskip 6) [laH TOHKMIA 04HOPOAHBIA CTepXeHb annHo $I$, N30NMPOBaHHBIA OT BHEWHErO
NpPOCTpaHCTBa, HavyanbHas Temnepartypa kotoporo paeHa $f(x)=\frac{\dst ¢ x (I-x)}{\dst ["2}$. KoHubl
CTEPXHS NOAOEPXMBAIOTCS NpU Hyneeor Temneparype. OnpenenvTb TeMnepartypy CTEPXHS B
momeHT $t > 0$. \bigskip 7) Halitn 3akoH pacnpeneneHus temnepaTypbl BHyTPU 0OHOPOOHOro
cTepXxHs anvHbl $I$, ecnn Ha neBom kKoHUe cTepxHs $(x = 0)$ noooepxnBaetcs Temnepartypa
$U=08$, anpasbiin koHew, cTepxHsa $x=I$ TennonzonnposaH (1.e. $U'_x (x, t)|_{x=0}=0%). HavanbHas
Temneparypa cTepXxHs 3agaetcs doyHkumein: $$ U(x, t)|_{t=0}=\left\{\begin{array}{l} 0, \gquad 0 < x <
/2, \\ U_0, \qquad /2 < x < I. \\ \end{array}\right. $$ TennoobmeH ceobonHsbiii. \bigskip 8) Haingute
pacnpeneneHne Temnepatypbl B TOHKOM ogHopoaHoM ctepxHe $0 \leq x \leq 1$ ¢
TENNON30MPOBaHHO GOKOBOV NMOBEPXHOCTbLIO, ECIM HA NEBOM KOHLE CTEPXXHS NOAAEPXKNBAETCS
HynieBas Temrneparypa, a Npasblil KOHEL, CTEPXXHS TEMNOM30IMPOBaH. B HaYanbHbI MOMEHT BPEMEHNU
Temneparypa pasHa $x"2-2 x$.

Tema . UToroeasi popma KOHTpons

MpvMepHble BONPOCHI K 9K3aMeHY:
1. Knaccudoukauus ypaBHeHW B YaCTHbIX MPOVN3BOAHbIX.
2. MpeobpasoBaHne nannacuaHa K LMINHLPUHECKMM KOOpAMHATAM.

3. I'Ipeo6pa303aH|/|e ypaBHeHVII7I B HAaCTHbIX MPON3BOAHbIX BTOPOro nopsnka oOTHOCUTENIbHO OBYX
nepemMeHHbIX C MOMOLLbIO 3aMEHbl NepPeEMEHHbIX. YDaBHeHI/IFI FVIFIGpéOﬂVI‘-IeCKOI'O Tnna.

4. MNpeobpasoBaHne ypaBHEHUIA B YaCTHbIX MPOM3BOAHbIX BTOPOro Nopsiaka OTHOCUTENbHO ABYX
NepeMeHHbIX C MOMOLLbIO 3aMeHbl NEPEMEHHbIX. Y paBHEHUS napabonmyeckoro Tmna.

5. I'Ipeo6pa303aH|/|e ypaBHean7| B YAaCTHbIX MPON3BOAOHbIX BTOPOro nopsnka oTHOCUTENIbHO OBYX
nepemMeHHbIX C NMOMOLLBbIO 3aMEHbl NEPEMEHHDbIX. YpaBHeva ANNNNTNHECKOro Tnna.

6. Knaccudmkauunsa 3anay marematnyeckom ousmnku.

7. YpaBHeHus ¢ pasgensowmmmncs nepemeHHoimmn (Meton ®dypbe).

8. 3apaya 06 oxnaxaeHun 6ecKoHEeYHO NNOCKON NNaCTUHDI.

9. 3apava Oupwuxne ons kpyra.

10. Mpeobpa3zoBaHue pelweHns 3anaym Oupuxne ansa kpyra. NHterpan MNyaccona.

11. MNepBas kpaeBas 3agada Ans 0OHOPOAHbIX YPaBHEHUA rnnepbonnNYeckoro Tuna n HyneBbix
rPaHNYHbIX YCNOBUNA.

12. MNepBas kpaesas 3agada ons HEOOHOPOOHbIX yPaBHEHUIA TMNepboIMYEeCcKOoro Tmna n HyneBbix
rPaHNYHbIX YCNOBUIA.

13. MNepBas kpaeBas 3agada Ans HEOAHOPOAHbIX YPABHEHWI rMnepbonnmyeckoro Tmna u HeHyneBbIX
rPaHNYHbIX YCNOBUNA.

14. BTopas kpaeBasi 3agada anst 04HOPOAHbIX ypaBHEHUIA Napabonmyeckoro Tmna n HyneBbixX
rPaHNYHbIX YCNOBUIA.
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Mporpamma omcumnnnmHel "MaTtemMatuieckoe MOAENMpPoBaHne B MexaHuke 1 gpuamnke"; 050100.62 Meparormyeckoe obpasoBaHne; AOLEHT,
K.H. (goueHT) 3apunos @.LU. , 3aBenytowmin kagpenpon, a.H. (goueHT) MNonos A.A.

15. BTopas kpaeBasi 3aaaya 4151 HeOAHOPOOHbIX YPaBHEHMW Napabonnyeckoro Tmna u HyneBbix
rPaHNYHbIX YCNOBUNA.

16. Bropasi kpaeBas 3afnaya ass 04HOPOLHbIX YpaBHEHWI rmnepbonnyeckoro Tuna u Hynesbix
rPaHNYHbIX YCIOBWIA.

7.1. OcHOoBHas nuTeparypa:
YpaBHeHns matematudeckonm omsnkn, bywmaHosa, ManvHa Bnagummnposna, 2011r.

MeTononyeckoe nocobve ans NpoBefeHNs NPaKTUYEeCKMX 3aHATUIA No Kypcy "YpaBHEHNS
maTemaTtumnyeckoi pusukmn"”, Canexosa, Vintocs MapyHoBHa;Abnaesa, CeetnaHna N'ymeposHa, 2010r.

YpaBHeHns matemaTtunyeckon gomasuku, lnpokosa, EneHa AnekcaHoposHa;CoyHeBa, BaneHTuHa
AnekceesHa, 2010r.

7.2. JlononHuTenbHasa nuteparypa:

MeToamnyeckune ykasaHms K Kypcy "YpaBHeHMs maTteMaTnydeckon counamkun”, Abnaesa, CeetnaHa
N'ymepoBHa;Abnaesa, CeetnaHa 'ymeposHa, 2007r.

YpaBHeHus marematnyeckon puamkn. JononHutenobHble rnaebl, Kapyesckuin, Muxaun
MwupoHoswuy;lMasnosa, Mapua ®ununnosHa, 2008r.

BeeneHune B maTematnyeckoe mogenvmposaHme, AwunxmmH, B.H.;F'mtmaH, M.B.;Kennep, 1.3.;Tpycos,
NM.B., 2007r.

Poccuiickast neTHsas wkona "MaTtemaTtnyeckoe MoaenmpoBaHue coyHaaMeHTanbHblX 06 bEKTOB U
SIBNIEHWIA B CUCTEMAaX KOMMbOTEpPHON MmaTeMaTkn". CeMuHap "HenvHenHble nons n penatusmcTckas
cTaTucTuka B Teopum rpaesutaumm n kocmonorun”, Urbatoees, tOpuin N'eHHaobesud, 2010r.

7.3. UHTepHeT-pecypcChbl:

E.A. Poivamd METO bl PEWIEHNA 3AOAY MATEMATUYECKOW ®U3UKM -
http://mat.net.ua/mat/biblioteka/Rindin-Metodi-matfiziki.pdf

K.I'. Kynukos, A.H. ®npcoe YpaBHeHns n MeToabl MaTeMaTuyeckon gomsnku |.Knaccmnyeckne monenm
- http://www.unilib.neva.ru/dl/1770.pdf

N.K. MapTtuHcoH, KO0.N. Manos OunddepeHumnanbHble ypaBHEHNS MateMaTnyeckon gonusnku -
http://alexandr4784.narod.ru/b12mf.html

YpaBHeHUs MateMatmyeckoin puankn COOPHUK 3a0ad 1 ynpaxxHeHui -
http://www.petrsu.ru/Chairs/ MMSU/UMF_MET .pdf

YpaBHEHNS MateMatnyeckon punsnkn. YacneHHble MeToabl pelweHuns. -
http://ispu.ru/files/u2/Uravneniya_matfiziki.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "MaTtematmyeckoe MOOENMPOBaHNE B MEXaHWKE N (puamke" npeanonaraet
1CNONb30BaHNe CNeayowero MatepmanbHO-TEXHNYECKOro obecnevyeHns:

KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIN CTO, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbIA LOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHOM KOMMboTEPHON ceTn KDY n
Haxo4saTCs B €4MHOM OOMEHe.

KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
pabo4nx MECT CTYLEHTOB, BK/IOHAIOLWNX KOMIMbIOTEPHbIV CTON, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyveHne. Kaxabiii KOMMbOTEP MMEET WNPOKOMOMOCHbBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.
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Mporpamma omcumnnnmHel "MaTtemMatuieckoe MOAENMpPoBaHne B MexaHuke 1 gpuamnke"; 050100.62 Meparormyeckoe obpasoBaHne; AOLEHT,
K.H. (goueHT) 3apunos @.LU. , 3aBenytowmin kagpenpon, a.H. (goueHT) MNonos A.A.

1. Ha kadpenpe Bbiclei MaTeMaTki U MaTeMaTM4eckoro MoAeNNpoBaHms NMeeTcsl COBCTBEHHDIN
KadpenpanbHbln OHA KHUT (CBbiwe 700 KHWr).

2. Ha neparornyeckom oTaeneHun nMeeTcst 3 KOMMbOTEPHbIX Knacca, 06 beANHEHHbIX B IOKaNbHbIE
CeTU 1 NOLKNIOYEHHBIE K MHTEPHETY, 4 HOyTOyKa 1 3 NpoekTopa, 4 NpuHTEPA, U3 HUX 1 - LBETHOW, 1
2 Kcepokca, nossonstowme obecrneynsatb y4ebHblii npouecc. KoMnbloTepbl UCMONMb3YHOTCS, NOMUMO
npoyero, ANs CNeLKypCcoB M CNELCEMUHAPOB a TakXe A BbiNMOMHEHNS KBANMPUKALMOHHbIX paborT.

3. Ha kadpeipe umeetcsi o6opynoBaHue, No3Bonsiolee pasMHoOXaTb HpoLopoBaTh METOANYECKME
nocobus 1 y4ebHuKN.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHuno 050100.62 "MNeparoruyeckoe obpasosBaHme” 1 Npouo Noarotoskn Maremaruka,
MHgOOPMATNKA U MHCPOPMALIMOHHbBIE TEXHONOTMKN B BUIMHIBaNbHOM TaTapcko-pyCcCKOn cpene .
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K.H. (goueHT) 3apunos @.LU. , 3aBenytowmin kagpenpon, a.H. (goueHT) MNonos A.A.

ABTOpP(bI):
Monos A.A.

3apwunos ®. L.

PeueH3eHT(bl):
Cyuwkos C.B.
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