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IlepeyeHb OCHOBHOM W IONMOJHHUTEJIHLHOM YUeOHOU JUTEPATYpPbl, HEOOXOAMMOM
JJISL OCBOCHUS JUCUMILIMHBI (MOXYJIS)

OcHoBHasi JiuTEepaTypa:

1. demunosuu, b. II. Jluddepennuansubie ypaBHeHHS: ydeOHOe mocobue i By3oB / b. I
Hemunosuy, B. II. Monenos. — 6-e u3n., crep. — Cankr-IletepOypr: Jlanp, 2022. — 280 c. — ISBN
978-5-8114-9441-5. — TekcT: 31eKkTpoHHBIN // JlaHb: 37eKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195426

2. Cmpmuisiea, T. B. Maremaruka. [luddepennuansasie ypaBHeHHs: yueOHoe mocodbue / T. B.
CwmemmsieBa, E. FO. Pekka, O. A. ®enoceea. — I[lepms: [THUITY, 2017. — 115 ¢. — ISBN 978-5-398-
01849-3. — Texkct: onexTpoHHbI /  Jlanb: snekrpoHHO-OMOnmoTeynas cucrema. — URL:
https://e.lanbook.com/book/160856

JlonoHUTEILHAS JIUTEpPaTypa:

1. bubukos, lO. H. Kypc o0ObikHOBEeHHBIX AupdepeHnnanbHbIX ypaBHeHH: yyeOnoe nocodue / 0. H.
bubukoB. — 2-e u3a., crep. — Cankr-llerepOypr: Jlanb, 2022. — 304 c. — ISBN 978-5-8114-1176-
4, —  Tekcr: oanexTpoHHblld /  JlaHb:  3nekTpoHHO-OMONmMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/210617

2. Bnagumupos, B.C. YpaBHenus marematudeckoi ¢pu3uku: yueOHUK 11 By30B / Bnagumupos B.C. -
4-e u3., ucrpas. u goi. - Mocksa: ®uzmatiut, 1981. - 512 c.

3. byrpos, S.C. [uddepeHnmansubie ypaBHeHHS. KpaTHble UWHTETpasibl. Psapl.  OyHKOum
KOMIUICKCHOTO IepeMeHHOT0.: yueOHuk st By30B / S1.C. byrpos, C.M. Hukonbckwii. - 3-€ U311., HCIIp. -
Mocksa: Hayka. I'n. pen. ¢us.-mar. nur., 1989. - 464 ¢

4. Bpicmiasi MaTeMaTHKa B YIPaXHEHUSAX M 3amadax: B AByX 4actsax. Y. 1 / Janxo ILE., [TomoB A.T.,
Koxesnukosa T.5. u ap. - 7-e uzn., ucnp. - MockBa: Onukc: Mup u O6pazoBanue, 2008. - 368 c.

1. Beiciias MaTemMaTHKa B YOpaXHEHHUSAX M 3aaadax: B AByX vacTsax. Y. 2 / [lanko ILE., Ilonos A.T'.,
Koxeaukos, 1989. - 735 c.: wir. + Ykazareis. - ISBN 5-02-013950-5.

Y4eOHO-MeTOAMUYECKOE OOecledeHne CAMOCTOSTEbHOH pPadoThl 00y4aroUIUXcs 10
AUCHUILINHE (MOIYJIIO)

1. Jpsuxuna W.I1. YpaBHeHus Matematuueckoil pusuku. Meroudeckue peKOMEeHIAuH 110 U3y4EHHIO
Kypca. YuebHo-meroguueckoe mocoowue. / WL.II. [Ipsukuna, O.A. Kammnuesa, JI.A. IToneBogoBa — T.
Yepenosen: 'OY BITO UI'Y. — 2007 r. — 52 c.

2. Kucenesa I'.A. Marematuka. Meronuueckrue yKazaHus 10 MOATOTOBKE K KOHTPOJbHBIM paboTaM.
VYyeOHo-MeTonnueckoe rnocodue. Yacts 3.- Yepenosern, 201 1.

3. Maxkapos, A.Il. VYpaBHeHuss mareMaTudeckoi (u3MKH: ydeOHOoe mocobue s By30B / Makapos
A.IL - Yepenoser: 'OY BIIO UI'Y, 2005. - 179 c. - ISBN 5-85341-162-4.

4. Iapeiruna C.A. Marematuka. JluddepeHunanbable ypaBHeHUs. Y4eOHO-MeToinyeckoe nocooue. /
C.A. Ilapeiruna, M.A. Capsiuesa - r. Uepenosen: ®I'bOY BIIO UI'Y. —-2013 r. - 60 c.

Ilepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHON ceTu «HTEepHETY,
HEOOXOAMMBIX /IS OCBOEHHUSl JIMCHUIVIMHBI (MOAYJsi), BKJIIOYAs IepevYeHb
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)

1. DnexrtponHas OubiMoTeka «YHuBepcuTeTcKas oudimoreka online». URL: http://biblioclub.ru/


https://e.lanbook.com/book/195426
https://e.lanbook.com/book/160856
https://e.lanbook.com/book/210617

2. Undopmanmonnas cucrema «EnnHoe 0KHO gocTyna K o0pa3oBarenbHbIM pecypcam». URL:
http://window.edu.ru/
3. OO6pazoBaTenbHBIN MOpTa YepernoBenkoro rocynapcTBeHHoro yausepcurera. URL:
https://edu.chsu.ru/
4. OobpazoBarenbHas miatdpopma OTKpeITOe 0OOpa3oBaHue, OHIAWH Kypcbl: JuddepeHunanpabie
ypasuenwust: https://openedu.ru/course/ITMOUniversity/DIFEQ/

Y4eOHO-MeTOAHYECKHE YKa3aHMsT W PEKOMEHJANUM K H3YYEHHID TeM
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH, CAMOCTOATEIbHOM PadoTe CTYAeHTOB

Jleknun

Ne Tema nexkuun Konnuec
n/m TBO
4acoB

1 Juddepenunanpaple  ypaBHEHHsI TMEPBOTO TOPSAKA: € Pa3IeNSIOMUMHCS
NIEpEMEHHBIMH, OJTHOPOIHBIE, InHEHHbIe, bepHynu, B monHbix auddepennnanax,
IpUBOJMMBbIE K OAHOpPOAHBIM, Jlarpanxka, Knepo. 3amaga Komm, Tteopema
CYLUIECTBOBAaHMSI W €IUMHCTBEHHOCTU. WM3okimHbL. 3agaud, NOPUBOASAIINE K
midQepeHMaTbHBIM  ypaBHEHUsIM |-ro  mopsiaka. [IpukimagHble  acTeKTHI:
pelIeHne NPUKIaJaHbIX 3a1a4.

Pemenue /1Y uuncineHHsiMu MeTogamu: MeTonsl Dinepa, Pynre-Kyrre u
Anamca.

2 YpaBHeHus, JIOTTYCKAIOII1e MOHIKEHUE HOpsIKA. Jluneitabie
muddepeHIanbHble YpaBHEHUS BTOPOTO M BBICHIMX IOPSJIKOB: OJHOPOJHBIE U
HeoHOpoAHbIe. JIuHelHas He3aBUCUMOCTh pemeHuil. Onpeaenutens BpoHckoro. 4
WuterpupoBanue nuddepeHnnanbHbIX YPaBHEHUN € MOMOIIBIO PAIOB. 3agauu,
npuBosIe K i epeHuaibHbBIM YPAaBHEHUSIM BBICIIMX TOPSIKOB.

3 Cuctembl auddepeHumanbHbIX  ypaBHeHH. HopmanbHble 0OJHOpPOJHBIE
cucreMbl aupdepeHInaNbHBIX ypaBHeHMH. Meronsl pemenuid. [lonsTue
YCTOMYUBOCTU pemeHusd. Pa3oBoe MNPOCTPAHCTBO. YCTOWYUBOCTH PpELICHUN
JIMHEWHBIX ONHOpOoAHBIX cucteM JIY. Kpurepuii ycroMumBOoCTM IO IEPBOMY 4
npuompkenuto. Teopema Payca-I'ypBunia. Tpaektopuu pemieHUd CHCTEMBI.
HaxoxxneHne HampaBlIeHHH JBHXKEHHUS IO TPAeKTOpUAM. Teopus yCTOMYMBOCTH
o JIsmyHoBY.

4 OcHOBHBbIE TOJIOKEHUS MaTeMaTU4eckol (U3MKuU. YpaBHeHUS |-To mopsika.
Knaccudpukanusa nuddepeHuanbHbIX ypaBHEHHM BTOPOro MOPSAJKa B YaCTHBIX
npou3BoJHbIX. [locTaHOBKa 3amad A ypaBHEHUH MaTeMaTHYecKONl (U3HKH.
[TonsiTre o kpaeBbIx 3a1ayax. OCHOBHbBIE TUIIBI KPaeBbIX 3a/a4.
duznyeckue 3a7add, OIPUBOJAIIME K YpaBHEHHUSM TMIIEPOOIMYECKOrO THUIIA.

BonnoBoe ypaBHenue. CmemaHHas 3ajada (KOHEYHas CTPyHA) M €€ pElICHHE
METOIOM pa3jielieHusi nepeMeHHbIX (MetogoM Dypbe). Pemenue 3amaun Komm
JUIL OJTHOMEPHOT'O OJHOPOJHOTO YypaBHeHHs Konebanuit (meron [lamambepa - 12
METO] XapaKTEPUCTHK).

dusnueckue 3a7ayd, NPUBOJAIIME K YpaBHEHHUAM MapaOOJUYEcKOro THIIA.
VYpaBHenue temnonpoBogHocTU. Pemenue 3agaun Komm g ogHOMEpHOrO
yYpaBHEHMs TEIUIONPOBOAHOCTH (OECKOHEUHBI CTepikeHb) MeTojoM Dypbe.
HNurerpan ®ypbe. DyHKIMA UCTOYHHMKA. YPAaBHEHUSA TEIIONPOBOJHOCTU
(crepkeHb KOHEUHOW JUIMHBI) OXJaXJIE€HUE CTEpPKHS KOHEUHOW JUUIMHBI.
CranuoHapHOe pacnpezesieHue TEMIIEpaTypBhl.



https://edu.chsu.ru/

Pemenue 3amaun TEMI0MPOBOHOCTA METOAOM KOHEUHBIX PA3HOCTEH.
dusnyueckue 3a7a4u, MPUBOAIINE K YPABHECHUSAM AJUTANITUYECKOTO THTIA.

Hroro 24

HpaKTqucmle JaHATHUA

Ne Tema NpaKTHYECKOT0 3aHATHS Konnu
paszaena €CTBO
MOYJIs) 4acoB

1 1. Juddepennmansasie ypaBHeHus | mopsnaka: Y ¢ pazpensrommMmucs 2 4.
nepemMeHHbIMU. Meton uzokiuH. Opnopoausie Y, nuueiinsie Y (MeTon
bepnymmn).

1 2. Juddepenumansupie ypaBHeHuss 1 mopsnaka: nuHeinsie Y (Mmeton 2 4.
Jlarpanxa), IV Bepuysuu (n1Ba merona), JIY B noiHbix quddepeHmnnanax.

1 3. uddepenmanpaple ypaBHEHHsI, TPUBOIAIINECS K OJHOPOIHBIM. PerieHue 2 4.
Bcex TunoB 1Y nepBoro nopsjika.

1 4. ITpunoxenue /1.Y.1-ro nopsaka. 3agauu, ceoasgmuecs k 1Y 1-ro mopska. 24,

1 5. Pemenue /1Y uyncneHHeiMH MeTOAaMu: MeTonbl Oiiepa, Pynre-Kyrre u

Anamca.

1 6. KonrponbHas padota «/1Y 1 mopsinkay. 2 4.

2 7. 1Y 2-ro u BbICIIUX MOPSIIKOB (PELIEHUE METOAOM OHUKEHUS TOPSAIKA). 2 4.

2 8. Pemienne JIOAY c mocTossHHBIMH KOX(HUIHEHTaMH (BTOPOTO W BBICHIMX 2 4.
nopsakoB). Pemenne JIHAY 2-ro nopsiaka ¢ nNocTOSHHBIMH KO3 (UIIMEHTaAMU
METOJIOM 110 By IIPAaBOI YacTH.

2 9. Pemienne JIHJLY 2-To mopsiaka ¢ MOCTOSTHHBIMH KO3 ()HUIIMEHTAMH METOI0M 24,
BapHaly IPOU3BOJIbHBIX TOCTOSHHBIX.

2 10. TIpoBepounas paborta. MuterpupoBanue auddepeHnanbHbIX ypaBHEHUN 24,
HOMOILBIO PSIJIOB.

3 Pemienue nuHEHHBIX OAHOPOAHBIX HOPMaJIbHBIX cucTeM /Y.

3 11. Pemienue nMHEHHBIX OJHOPOAHBIX HOPMalbHBIX cuctem J[Y. 3agaunm, 2 4.
cBoasuuecs kK JIY 2-ro nopsjka u cucTeMaMm ypaBHEHHUH.

3 12. YcroitunBocth cuctem JIOY.

3 13. KonTtpomnsHas padora «1V |l mopsaka u cucremsr JIOY ». 24,

4 14. luddepennmanbuple ypaBHeHHs! 1-ro mopsiika B YaCTHBIX NPOM3BOJIHBIX. 2 4.
Mertons! pemenus. Ilpocreiimme quddepeHnmranbHble ypaBHEHUS 2-T0 TOPsIIKa
B YAaCTHBIX MTPOU3BOIHBIX. METObI pelieHusl.

4 15. WnrerpupoBaHue JHMHEHHBIX ypaBHeHUH 1-ro mopsaka. MHTerpupoBaHue 2 4.
KBa3WJIMHEWHBIX ypaBHEHUH 1-ro nopsika. Knaccudukarus
TuddepeHIMaIbHbIX YPaBHEHUH BTOPOTO MOPSIJIKA B YACTHBIX TPOU3BOIHBIX.

4 16. Meton xapakrtepuctuk (nim amamOepa, WIn pacpOCTPaHSIOIUXCS BOJIH) 2 4.
JUISl PELIeHUs] OJJHOMEPHOIO BOJHOBOTO YpaBHEHMs (MJIM ypaBHEHMs KoyieOaHUs
CTPYHBI).

4 17. Cmemannas 3aada (KOHEYHasi CTpyHa) U €€ pellleHne METO/I0M pa3fesieHus 24
nepeMeHHbIX (MeTogoM Dypre).

4 18. KonrtpomnbHas padora «BoiHOBOE ypaBHEHHUEY.

4 19. VpaBuenue TemonpoBogHoCcTH. Pemenue 3amaun Komm st 0 JHOMEPHOTO 24,
ypaBHEHHUS TEIUIONPOBOAHOCTH (OECKOHEUHBIH cTep:keHb) MeTogoM Dyphe.

4 20. Pemienue 3a1a41 TEIIONPOBOAHOCTH METOI0M KOHEUHBIX pa3HOCTEH. 2 4.

4 21. KontponbHas pabota «YpaBHEHUE TEIUIONPOBOIHOCTH. 2 4.

HUrtoro | 42u.




Cpeacraa KOHTPOJISA KayecTBa 00y4eHUst

TeMaTuka MHAMBUAYAJIbHBIX 3a1aHUI

1.  Unousuoyanvroe 3a0anue no meme «/Juppepenyuanvrvie ypaguenus 1-20 nopsaoka.
Haiitn o6mume (rme Tpebyercs, gactHoe) pemenus JY: 1)  x(y>—4)dx+ydy=0; 2)

5y 3

y':23-e7+z, y@)=0; 3) y’—16X:x7+9x5;4) (x2y+4)dx+(%+y)dy=0.
X X

2. Unousuodyanvnoe 3adanue no meme «llpunoscenus oughghepenyuanvruvlx ypasuenuii 1-2o

nopsioKa».

YCcKopeHHe JIOKOMOTHBA, HadaJlbHAasi CKOPOCTh KOTOPOTO PaBHA Vo, IPSIMO MPOMOPIHOHAIBHA
cuie Taru F u oOpatHO mpomopiroHaabHa Macce moe3faa M. Cuia tsaru gokomotuBa F(f) = b —
kv(t), rme V(t) — ckopocTh JTokOMOTHBa B MOMEHT t, b 1 K — mocTosuuble Benmuunnbl. OnpenaeanTsb
3aBUCUMOCTH CHJIBI TATH JJOKOMOTHBA OT BpeMeHH {.

3. Unousuoyanvnoe 3adanue no meme «Pewenue o00vIKHOGeHHBIX Oughdepenyuanvrblx
YPaGHeHUU YUCTeHHbIMU MEeMoO0amu.

Haiitu ¢ Townocteto  go 0,001  pemenme  nuddepeHIUaNILHOTO  ypaBHEHUS
y'=1+0,2y-sin X—y?, yIOBIETBOPAIOMIEr0 HAYANLHOMY YCIOBHIO y(O) =0, MeToamMu METO/BI
Ouinepa, Pynre-Kyrre u Anamca ¢ TOYHOCTBIO 10", Toctpouts NpUOTIKEHHYI0 UHTETPajbHYIO
KpHuBYyI0. HauanbeHblii oTpe3ok onpeaenuts MetoaoMm Pynre-Kyrra.

4. Unousuoyanvroe 3adanue no meme «Pewenue npocmeuwux ypasHeHuti 6 HACMHbIX
NPOU3BOOHBIXY
1.Haiitu pemenue JIY B 4aCTHBIX MPOU3BOIHBIX:

2 2
1) 82(;(,3/) 5y, 2) 0 Z(xz,y) _2y-x, 3) 0 Z(;y)
2. OHpe,I[eJ'II/ITB, KaKHue u3 ypaBHeHI/Iﬁ SABJIAIOTCA JIMHEUHBIMU (O,Z[HOpOI[HbIMI/I,
HEOJTHOPOIHBIMH ), KaKHE — HeJTMHEHHBIMU (KBa3WIMHCHHBIMH ):
1) 3u, +5u,-3u,+u, +x=02) uyu, —3u, —6xu, +xyu=03)u, +u, +u®—xy=04)

Xy 2 XX

=3-X,4) Xz, +2,=0

2XU,, —6§(u2 —Xy)+U,, :05)%(yuy +Uu;)—3u,u,, +u,—6u=0

3. Onpenenuts TUI ypaBHEHUS U HAUTH €ro OOIIMi HHTErpall:

1) 18_u+18_u:01 2) xa—u+ ya—uzl.
XOX yoy OX oy
. ou _ou , 1
4. HaiiTu pemieHne ypaBHEHHUs y& - X@—y = y° —X°, ynosnerBopstroree yenosuto U(0, y) = 7 .

5. Unousuoyanvrnoe 3adanue no meme «PeweHue ypasHeHuss menionpo8oOHOCMU YUCTIEHHbIM
Memooom»
Hcrone3ys METOJ CETOK, PEeIIMTh CMENIaHHYIO 3a/ady JJs ypaBHEHHs TEIUIONPOBOIHOCTH
ou  o°u
i aTan 3aaHHBIX  HadaneHbIX  yemoBusx u(x,0) = f(x), u(0,t) = @(t), u(0,6,t) =
X
Y(t). xe[0; 0,6]. Perrenne Boimoaants ipu h=0,1 ms te[0; 0,01] , cunras o =1/6.

TeMaTHKa KOHTPOJIbHBIX padoT

1. Koumponvnas paboma «/Jughgepenyuanvhvie ypasnenus 1-20 nopsaoxkay.
TpumepHnuiii sapuanm
y>—121x* vy

1) Haiitu obmee pemenune 1Y Y’ = B + ;e




2) Haiitu yactHoe perenne JIY y' —14y =e**, y(0)=1.

3) Haitru o6mee permenne JIY (3x —2y?)dx + (L—4yx)dy = 0.

5) Haiitn ypaBHeHHMe KpuBOi, mpoxonsieit B Touke (0,5; —1), ecnu anmHa OTpe3Ka MOIYOCH
a0cimcc, oTceKkaeMoro e€ KacaTelbHOW, paBHA KBAIpaTy aOCIIMCChl TOUKU KacaHHsL.

6) Haiitu obmee pemenne 1Y (2X+y+1D)dx+(x+2y-1D)dy =0.

7) TlocTpouTh METOOM U30KIKH penreHus J[Y Yy =X—V.

2. Konmponvnasa paboma «upgepenyuanvhuvie ypasnenus 2-2o0 nopaoka. Cucmemut /Y.
Ipumepnwiii apuanm

1) Haiitu pemenue 3agaun Komm Yy’ =y’ Iny, y(0)=1, y'(0)=-1.

X=4x—
2) PemuTh HOpMAJIbHYIO OJHOPOIHYIO CHCTEMY TPEMS CIIOCOOAMM: . y .
y =-2X+5y
. U x=-2x+4y
3) UccrenoBark Ha yCTOMYMBOCTD PELICHUS] CUCTEMbI YPaBHEHHI .
y=x-2y

3) Haiitu obmiee pemenne ypasuenns: Y’ —4y’ +5y = x+1.
4) Haiitu o6mee penrenne ypasHenus: Y’ —2y’ +y = tgx

5) VkasaTs Bua yacTHOrO pemenns: y' —4y’ = xe®™.

3. Koumponvnas paboma «Bonnosoe ypagueHue mamemamuieckon Quuxku.
IIpumepnuiti 6apuanm

o’u ou
1.HaiiTu pelenue ypaBHEHUs e 64 5 * YAOBICTBOPSIONCE HAYATBHbIM YCTOBHSM
X
. ou(x,t
u(x,t)|_, =sin 8x, Y _
t=0
. o’u o
2. Haiitu penieHue ypaBHeHHs o = 5 YROBIICTROPSIOILIEE HASATBHEIM YCTIOBHMAM
X
ou(x,t
U(X’t)L:o =0, O _ COS 2X u rpanngynomy ycaosuro U(0,t) =0.
t=0
. o’u o
3. Haiitu pelienue ypaBHeHuUsI o = 5  YROBIICTROPSIOILIEE HASATBHEIM YCHIOBMAM
X

ou(x,t) ey

ou(x,t)

=0 ¥ rpaHUYHOMY YCIIOBHUI0O ————
t=0 X x=0
4. CrpyHa 3akperuieHa Ha koHIax x = 0, x = 3. B HavanbHBIIE MOMEHT BpeMeHH (opMa CTPYHBI
umeet Buj omaHoit OAB, rne 0(0,0), A(2, —0.1), B(3, 0). Haiitu hopmy cTpyHBI B JIF000 MOMEHT

BpEMEHHU U B MOMEHT BpeMeHu t = 10 MuH, eciin HayalbHbIE CKOPOCTH TOUYEK OTCYTCTBYIOT.

u(x )|, =X +x+1,

4. Konmponvhas paboma «Ypasnenue menionpogooHOCmu».
Ilpumepnuiii sapuanm

o°u
1. Haiitu pemenue ypaBHeHUs A = 9_8 >, YLOBIICTBOPSIOIIEE HAYAIbHOMY YCIIOBUIO
X
2, 1<x<2,
u(t)_, =@(x)=1%, 2<x<4, , —0<X<+w,
0, x>4,x<1
2. Konmpr crepkns mmHoi | = 100 cM mommepKuBarOTCs MPH TEMIIEpaType, paBHON HYIIIO.

Omnpenenuts Temmeparypy U(X,t) B Toukax cTepykHs Ui JIF00Or0 MOMEHTa BpeMeHH f, eciu




U3BECTHO HAYaJIbHOE PACIpe/ieNiCHHE TeMIIEPaTyphl: u(x,t)|t: 0=

10 X 25 x <100
15 15
3. Konmpr crepxus umHoi | = 15 cM mojuepKuBarOTCS HpU TEMIEpaType, PaBHOW HYIIIO.

Kos(umuent TtemneparyponposoaHoctna’ =4. Onpenenuts Temmeparypy U(X,t) B Toukax
CTepXHS s JI000ro MOMEHTa BpeMeHH 1, eclii HU3BECTHO HauyajlbHOE paclpeaeseHue

TEMITEPaTYPBhI: U(X’t)L:o =5sin % —2sin —.

4. Hailtu pemieHue ypaBHEHHS E:l

u(0,t) =u(z,t) =0 u HagansHOMY ycioButo U(X,0) =5sin 3X.

y ou o
5. Haiitu peuieHue ypaBHECHUS FRrA rne 0<X<3,t>0, ynoBnerBopsitoriee Ha4aaIbHOMY
X
ou ou
YCIIOBHIO u(x,t)|t:0 = X, ¥ TpPaHUYHBIM yciaoBusiMm —| =— =0,
5‘X x=0 aX x=3

, 0<x<25,

o] x

37X
15
ou o°u

y, YAOBJIETBOPAKOIICE TI'PaHUYHBIM  YCJIOBUAM

Ne Bomnpocsl k 3xk3aMeHy
I./11.

1 Omnpenenenue auddepeHIManbHOTO ypaBHeHus, nopsaka Y, peuieHus, oOIIEro peuieHwus,
o0111ero MHTErpaa, 4acTHOTO pellleH s, HayalbHbIX ycinoBul. [Ipocteiimee Y.

2 ®opmynupoBka TeopeMbl Komm. I'eomeTpudeckuil CMbICH 4YacTHBIX pemieHui 1.y. OCHOBHOE
CBOHCTBO 00111er0 penieHus. Bo3moxHbie 1 0coOble peLIeHuUs.

3 N3oknunbl. MeTo U30KINH.

4 Omnpenenenue u pemenne Y 1 mopsiaka ¢ pa3aensomuMucs NepeMeHHBIMUA.

5 Omnpenenenue u pemierre ogHopoaHsix Y 1 mopska.

6 Onpenenenue nuuerinoro Y 1 nopsnka. Pemenne metonamu bepuymnnu u Jlarpanxa.

7 Onpenenenne u pewmeHue ypaBHeHMs bepHymnu. Pemenne wmeromamu  bepHymm u
MIO/ICTAaHOBKH.

8 Omnpenenenue U pelieHre ypaBHEeHHs B OJIHBIX AU depeHnnanax.

9 Onpenenenne u pelieHNEe ypaBHEHNUS, CBOIAIIETOCS K OJTHOPOJHOMY.

10 | Ompenenenue u peuieHue ypaBHeHus Jlarpamka.

11 | Onpenenenue u pemienne ypasuenus Kiepo.

12 | YucneHHble METOABI pEIIeHHUS 3a1ad s OOBIKHOBEHHBIX TU(QEpeHIMAIbHBIX YpaBHEHHN
(3amaua Komm) meronom Ditnepa, Agamca, Pynre-Kyrre.

13 | duddepennmanpapie ypaBHEHUST BBICIIMX TOPSIKOB: OIpEeIIeHHe OOIIero pemeHus, 3aaada
Komm. ®opmynnpoBka TeopemMbl CyIIECTBOBAHMS €MHCTBEHHOCTH pelleHus. YacTHble ciaydau.
Onpenenurens BpoHckoro.

14 | YactHble ciiyyau ypaBHEHUH 2 MOPSJIKA, pEIIaeMbIX METOJOM OHM)KEHUS MTOPSIKA.

15 | YactHble ciiyuyau ypaBHEHUH N-TO MOPsKA, pelIaeMbIX METOAOM ITOHIKEHHS MTOPSIKA.

16 | OcHoBHble noHATHA JUHEHHBIX Y 2 nmopsaka. CBOHCTBA TMHEHHBIX OJHOPOIHBIX YPAaBHEHHH.
CtpykTypa JIMHEHHOTO OJHOPOJIHOrO ypaBHEHHs. JleMmMa 00 OCHOBHOM CBOMCTBE OOIIETO
pewienust. JIuHeiHble 0HOPOIHBIE YpaBHEHUS 2 nopsiika. DopmMyiia 00IIero pemeHus.

17 | OgHoponHble NUHEHHBIE ypaBHEHHS 2 MOpAIKa C MOCTOSHHBIMU KoddduuueHtamu. OOmiee
pelleHre B 3aBUCUMOCTH OT KOpHEH XapaKTepUCTHUECKOI0 YPaBHEHUS: KOPHU JIEHCTBUTEIbHbBIE
pa3IuyYHbIE U paBHbIE, KOMIUIEKCHbBIE COMPSKEHHBIE.

18 | HeomHOpOMHBIC JIMHEIHBIE ypaBHEHHs 2 MOPSAKA C IMOCTOSHHBIMU Kod(duimeHntamu. Meron




HeomnpeaeneHHbIX KoddduimenToB. @opMynupoBKa TeOpeMbl 0 pemieHnu 1Y ¢ mpaBoil 4acTbio
B BUJIE CYMMBbI (DYHKIIHIA.

19 HeongHoponnsie nuHElHbIE ypaBHEHUS 2 MOPSAIKAa ¢ MOCTOSHHBIMH Kod(dunmentamu. Meron
Jlarpanxa.

20 Jluneiinpie JIY n-ro mopsiaka. OOmiee pemeHne oJHOPOTHOTO YpaBHEHUS. Y CIOBHE JIMHEHHOM
HE3aBHCUMOCTH YacTHBIX pemieHuid. Teopema 00 o0mieM pelieHuu HEOTHOPOJHOTO YpaBHEHHS.
Omnpenenurens Bponckoro. Jluneitnsie /Y N-ro mopsiaka ¢ mocTOSTHHBIME KO3 UITUSHTAMH.

21 | HopmanbHble cuctemsl 1.y. Onpenenenue obuiero pemenus. [IpuBeaenue cucreM U ypaBHEHUN
K HOpMaJIbHOU cucTteMe. CBeileHHe HOPMaIIbHOW CHCTeMBI K AuddepeHnnanbHOMy ypaBHEHHUIO.

22 | HopmanbHble cuctembl mA.y. 3amaua Komm. @opMynupoBKa TeOpeMbl CYIIECTBOBAHUS
€IMHCTBEHHOCTH pelleHnsa. Mexanndyeckas ¥ reoMeTpudecKasi WIIKCTPaLis PEILIEHUN CUCTEMBbI
n.y. O61iee perieHne HEOAHOPOIHON HOPMAJIbHOM CUCTEMBbI IMHEUHBIX YPaBHEHUM.

23 | HopmanbHble OJHOPO/IHBIE CUCTEMbI JIMHEWHBIX [I.y. C IOCTOSHHBIMU Kod(duimenTamu. BeiBoj
XapaKTepUCTHUUECKOro ypaBHeHMs. HaxoxkeHue oOIiero pemeHus MeToA0M HEONpPeIeIeHHbIX
K03 (PpUITMEHTOB.

24 | HopmanbHble OJJHOPOJIHbIE CUCTEMBI JIMHEHHBIX 11.y. C TOCTOSIHHBIMU KO3 dunrentamu. Meton
Diinepa.

25 | IloHsiTue YCTOMYMBOCTH pEIICHUA. ACHUMIITOTUYECKAsh yCTOMYMBOCTh. TpaekTopuu pelmieHuit
cucteMbl. Haxox/ieHue HanpaBieHUN JBUKEHUS 110 TPACKTOPHUSAM.

26 | YCTOMUMBOCTH pelIeHui JTHMHEHHBIX oqHOpoHbIX cucteM Y. OcHoBHBIE Teopembl. Teopema
Payca-I'ypBuna.

27 | Ilpocreiimme /1Y ¢ 9acTHBIMU POU3BOJHBIMHU U METO/BI UX pemmeHus. CBOM MPUMEPHI.

28 | YpaBHeHUST C YACTHBIMH TPOM3BOJHBIMH 1-ro Tmopsnaka. [loHsTHEe XapaKTepUCTHKHU
KBa3WJIMHEWHOIO ypaBHEHHs 1-To mopsaxa.

29 | UurerpupoBaHue JIHHEWHBIX ypaBHeHHH 1-ro mopsiaka. WHTerpupoBaHue KBa3HIMHEHHBIX
ypaBHeHu# 1-ro nopsaka. 3agava Koum a1 KBa3WIMHEMHBIX ypaBHEHHH 1-To nopsaxa.

30 | Ilonarue xapakrtepuctudeckord ¢GopMbl U KiIaccu(PUKAIMS TUHEHHBIX ypaBHEHUH BTOPOTO
MopsiAKa.

31 | HauanbHble u kpaeBblie ycroBwus. [loHATHE 0 KpaeBbIX 3a1a4ax. OCHOBHBIE THUITBI KPACBBIX 33/1a4.

32 | OcHOBHBIE  ypaBHEHHsS  MaTeMaTW4ecKOoW  (U3WKUA:  BOJHOBOE.  TeruIonmpoBOTHOCTH,
AITUITHYECKOE.

33 | ®usndveckue 3a1auu, MPUBOSIINE K YpaBHEHUAM TUrepOoarmueckoro Tuna. CMemanHas 3a1a4a
(KOHEeYHas CTpyHa) U €€ pelIeHrne METOJJOM pa3felieHusl epeMeHHbIX (MeTooM Dypre).

34 | dusnyeckue 3a1a4yM, MPUBOJAIINE K YpaBHEHUSM THMepOomudeckoro tumna. Pemenue 3amaum
Ko a5 ofHOMEpHOT0 0JTHOPOHOTO ypaBHEHUS Kojebanuii (metoxa lamambepa).

35 | dusmueckue 3a7aud, MPHUBOIANINE K YPaBHEHHSIM NapaOONUYecKoro THIMA. YpaBHEHUE
TEIIONPOBOJHOCTH.

36 | Pemenue 3amaum Kommm ans OHOMEPHOTO YpaBHEHHUS TEIUIOMPOBOJHOCTH (OECKOHEUYHBIN,
MoJTyOeCKOHEUHBIN M OrpaHUYECHHBIN CTep)KeHb) MeToioM Dypre.

37 | Pemenue ypaBHEHHS TEIUIONPOBOJHOCTH YHCIEHHBIM METOJIOM - METOJIOM ceTok. KonewyHo-
Pa3HOCTHBIE CXEMbI PELICHUS] KpaeBOW 3aJaydl Al ypaBHEHUS TEIUIONPOBOAHOCTH. SIBHbBIE U
HEesIBHbIE CXeMbl. CXOJIMMOCTh, YCTOMYUBOCTb.

36 | ®usnveckue 3a1a49M, IPUBOIAIINE K YPABHEHUSM DJUTHIITHYECKOTO TUTIA.




