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1. Ilenn ocBOEHNUS THCIUTITHHbBI

LlensiMu OCBOCHUS TUCHUIUTHHBI «IHTETpUPYEMbIC CUCTEMbBI» SBJISIOTCS H3yYEHHUE OCHOB
TEOPHHM HMHTETPUPYEMBIX cHCTEM U (hEepeHIUATBHBIX YPaBHEHUH B YaCTHBIX MPOU3BOJHBIX,
METOJIbl TIOCTPOCHUSI MX PEUICHUH, a TakKe MPUOOPETCHUE HABBIKOB HCIIOJIH30BAHUS MAKETOB
nporpaMMHOro obecnieuenust Mathematica v Maple. Taxxe, LENbI0 JaHHOW JAWCIMILTAHBI
SIBJISICTCSI MPUBJICYCHUE CTYJCHTOB K HAYYHBIM HCCJICIOBAaHHSIM B O0JACTH HHTETPUPYEMBIX
CHCTEM.

2. MecTO AUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Hucuunnuna «HTerpupyemMble CUCTEMbD» K BapHaTUBHOW 4dacTh bioka 1 u sBisercs
KypCOM TI0 BEIOODY.

Teopuss MHTErpUpPYyEMBIX CHCTEM HCIIOJIB3YET MHCTPYMEHTBI M3 BCEX KJIACCHYECKUX
obnacreii maremaruku. [loaToMy, IUIsi OCBOEHUS NAHHOW IUCHUIUTMHON CTYICHTHI TOJIKHBI
UMETh 3HaHUs JUCHUIUIMH «MaremMaTuueckuil aHanmus», «Anredpa u TEOMETPHUSY,
«Auddepennmanbaple ypaBHEHUs» M «YpaBHEHHS MareMaTnueckod  Qusuku». TouHee,
TpeOylOTCS 3HaHUs aHaimmM3a  (QYHKIMA MHOTHX TEPEMEHHBIX M OJHOW KOMIUIEKCHOM
MEPEeMEHHON, OCHOBHBIC METOJBI PEIICHHUS CUCTEM OOBIKHOBEHHBIX Ju(DdepeHIaIbHBIX
ypaBHeHUN U U epeHInanbHbIX YPAaBHEHUI C YaCTHBIMU MPOU3BOAHBIMU, BKJIIOYAs 3aJa4u
Itypma—IJInyBuILIs, METOIbI JIMHEHHOM anreOphl M aHATMTUYECKON TeOMETPHUH.

[Tonyuennsie B kypce «IHTErpupyembie CUCTEMbI» 3HAHUS HEOOXOAUMBI JJIs TTOTY4YEeHUS
HAYYHBIX PE3YyJIbTaTOB B 00JIACTH UHTETPUPYEMBIX CUCTEM.

3. [lnanupyemble  pe3yabTaTbl  O00y4eHMs 10 JMCHMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJbTATAMHU 0CBOCHHs 00pa30BaTe/IbHOM MPOrpaMMbl

ITponiecc u3yyeHus AUCUUILIMHBI HAIIPABICH Ha (POPMUPOBAHME CIEAYIOIIUX IEMEHTOB
komrnereHmii B coorBercTBHH ¢ PI'OC BO, OOIT BO u npuoOpereHus CIeAYIOMUX 3HAHHM,
YMEHUH, HaBbIKOB U (WUJIM) OIBITA AEATEIbHOCTH:

dopMmupyemasi NuaukaTop 10CTHKEHUSA Ilepeuennb
KOMIIeTeHI U KOMIIETeHIIM U IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus
(xoa u popmyIMpPOBKaA) (xoa u popmyIMpPOBKA)

OomenpogeccuoHalbHbIE KOMIIETEHIIUN

3HaTh:
- OCHOBHBIE OIPECIICHUS HHTEIPUPYEMOCTH U
WHTETPUPYEMbIE YPaBHEHUS MaTeMaTHICCKON

¢bu3uKy;
- (¢unocoduro MeToaa 00PaTHOTO PACCESHHMS;
OIIK-1 - METO/IbI TOCTPOCHHS PEIICHUI
Cnoco6eH NpUMEHSTH HHTETPUPYEMBIX CHCTEM.
0a30Bble 3HAHUS B
o0sacTu (pU3HUKO- VJI-OlK-1_2 Vmersb:

OCYH.ICCTBJ'ISICT MMOCTAaHOBKY

MaTEMaTUIECKUX U
3a/1a9u, BEIOUpAET crocod

(M1M) eCTECTBEHHBIX

- BOCIIPOU3BOJIUTH MATEMAaTHUYECKUE TPUEMBI,
WCTIONIb3yEeMbIe TIPH TIOCTPOCHUH PETIECHUIH

N ee perIeHus o N
HayK B cepe cBoeit HEJTMHEHHBIX YPaBHEHHUI B YaCTHBIX
npodeccnoHaIbHOM NPOM3BOJIHBIX; )
JOEATCIBHOCTU - OMPEACTIATE HHTCTPUPYEMOCTDb HEJIMHEWHBIX

YpaBHEHHUH B YaCTHBIX MPOM3BOIHBIX IO
pPa3IMYHBIM ONPECICHUSIM UHTETPUYEMOCTH;




NJA-0OIIK-1_3
[Tpumensier
MaTeMaTUYECKUU ammapar,
Y TCOPUU ISl PEIICHUS
MIPUKJIATHBIX U
TEOPETUIECKUX 3a/a4.

- CTPOUTH COJINTOHHBIE PEIICHUS TS
KOHKPETHBIX HHTEIPUPYEMBIX CUCTEM;
- CTPOUTH PEIIEHHUS C IIOMOIIBIO
npeoOpaszoBanuii bakirynna.

- IMCKpeTH3upoBaTh MHTETPUPYEMbIE
CHCTEMBI B YAaCTHBIX ITPOU3BOIHBIX.

Bnaners HaBBIKAMMU:

- IOCTPOCHUE COJIMTOHHBIX PELICHU IS
ypaBHeHus Kopresera—/le ®pusa;

- IOCTPOEHNE COTUTOHHBIX PEIICHUN IS
HenuHeitHoro ypaBHenus [IIpeaunrepa;

- IPAKTUYECKOI 0 IPUMEHEHUS METO1a
00paTHOTO paccesHus 15l IOCTPOSHHS
pellleHN HEMMHENHBIX YpaBHEHUI
MaTeMaTHIeCKON (HH3HKH;

- paboTsl ¢ maketoM Wolfram Mathematica;
- IPUMEHATH TEOPHUIO NUCKPETHBIX PELIEHUH
HUHTEIPUPYEMbIX CUCTEM JJIS1 TUCKPETU3aLUU U
pEIIeHNs] HEIMHENHBIX YpaBHEHUN
MaTeMaTHYEeCKOH (PH3HKH.




4. O0beM, CTPYKTYpa U CO/iePKAHME TN CHUTIIHMHBI

O6I_Haﬂ TPYAOEMKOCTE TUCHUIITIMHBI COCTABJIACT 3a4C€THBIX €IWHMUII,

aKajl. yacoB.

Ne
n/n

Tembl (pa3aebl)
JUCHUTLINHBI,
HX CcO/Iep:KaHue

B

Bujabl yueOHbIX 3aHATHIA,
KJII0Yasi CAMOCTOSITEIbHYI0
padoTy CTY1EHTOB,
H X TPYJ0E€MKOCTh
(B akaJleMHU4€eCKHX Yacax)

@opMBI TEKyILIEro
KOHTPOJIS1 yCIIeBAEMOCTH

dopMa NMPOMeKyTOTHOI
aTTecTaluu
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BBenenue. DnemeHTapHbBIE
SIICHUS yPaBHEHUS 3anamms
1P yp 7 4 4 1 9 CaMOCTOSTEILHOU PabOTHI
Kopresera-ne ®puza
(Knd).
Meron oOpaTtHOWl 3amadu
P
paccesiHUs 111 HeTMHEHHBIX
’ nud dhepeHInaIbHBIX 7 4 4 1 9 3agaHus Uit
ypaBHEHU#l B  YaCTHBIX CaMOCTOSTEILHOU PabOTHI
MPOU3BOAHBIX. HenuHeliHoe
npeoOpazoBanue Oyprne.
3amada HaYAITEHOTO
Saganus mis
3 |3HaYeHWS IJI ypaBHCHUS 7 4 4 1 9 o
CaMOCTOSITEITEHOM pabOoThHI
Kn®.
3aKOHBI COXPaHCHUSL. Sanamms s
4  |Jlarpamxkwuas. 7 4 4 1 8,7 o
CaMOCTOSTEILHOU PabOTHI
T'amMunbTOHMAH.
Hroro 3a 7 cemecTp
16 | 16 4 103 357
72 yaca
3agaHus s
5 |Hapsr Jlakca. 8 3 3 0,4 3 A -
CaMOCTOSTEILHOU PabOTHI
6 Meton XupoThI: ] 3 3 0.4 3 3agaHus s
ommHEHAsS GopMma. ’ CaMOCTOSITEITEHOM pabOThHI
7 Mertona Ablowitz-Kaup- ] 4 4 0.4 4 SamgaHus It
Newell-Segur (AKNS). ’ CaMOCTOSITEITEHOM pabOTHI
3 IIpeobpazoBanue [JapOy u ? 4 4 0.4 4 3agaHus s
Bboxmynna. ’ CaMOCTOSITEITEHOM pabOTHI
WuTerpupyemblie
g |WCKpeTH3aLUH 2 ) ) 0.4 4 3amaHus s
HEJIMHCWHBIX YPaBHCHUM B ’ CaMOCTOSTEITLHOU PabOTHI
YaCTHBIX ITPOU3BOJIHBIX.




DK3aMeH

Bcero 3a 8 cemecTp 16 | 16 2 105 18
72 yaca
HUTOro 144 yaca

Coaepixanue pa3aejioB IMCHUIIIHHBI:

1. BBenenue. dnnemenmapnuie peutenusn ypasuenus Kopmeseza-oe @pusza (Kod).
1.1. BonHOBOI maker.

1.2. Pemmenus Tumna OeryIieil BOJHBI.

1.3. YenuHeHHbI€ BOJIHBI, COJIUTOHHBIE PEILICHUS.

1.4. ITpunoxenust B Wolfram Mathematica.

2. MeToa oOpaTHOM 3a1a4u paccesiHUA /ISl HeJIMHEHHbIX Ju(ddepeHInaTbHbIX YPABHEHUH
B YaCTHBIX NPou3BoaAHLIX. HelnHeliHoe nmpeodpa3oBanue dypne.

2.1. HamomuHaHnue MeToaa oOpaTHOro nmpeodpazoBanust Oypbe Isl TUHEHHBIX

mud depeHIHaTbHBIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX.

2.2. 3amaua paccesus. [Ipumepsl: dynkimonan o, Gyakmus sech”™2 (x).

2.3. OOparHas 3aqa4a pacCesiHuUs.

2.4. Pemenue ypaBaenus [ enbdanna-JleBurana-Mapuerko. KoagduimeHTs! oTpakeHus.

2.5. Tpunoxenus B Wolfram Mathematica.

3. 3apaya HaYAJIBLHOTO 3HaYeHus1 s ypaBHeHust Knd.

3.1. 3amaya o6paTHOTO paccesHus A ypaBHeHuss Knd.

3.2. DBomronus JaHHBIX paccessHus. JIuckpeTHbli criekTp. HenpepbIBHBINM crieKTp.
3.3. [locTpoenue penieHus.

3.4. 1-conuroHHOE, 2-COMUTOHHOE U N-COJMTOHHOE pPELICHHUE.

3.5. llpunoxxenust B Wolfram Mathematica.

4. 3akonbl coxpanenus. Jlarpanxuan. 'amunsTonuan. [lapsl Jlakca.
4.1. [1apa Jlakca Kn®.
4.2. Uepapxus Jlakca Kn®.

5. Meroa XupoThl: OuiuHeiiHas popma.
5.1. bununelnHsblil oneparop.
5.2. Permenune OMIMHEMHOTO YpaBHEHUS.

6. Meroa Ablowitz-Kaup-Newell-Segur (AKNS).

6.1. ITaps! Jlakca Tuna AKNS.

6.2. ITapa AKNS myis nenuneitnoro ypasaenus Llpenunarepa (HYIL).
6.3. Meron 3axaposa-1llabara. HYIII. YpaBuenue sin-I'opmona.

6.4. [lpunoxxenus B8 Wolfram Mathematica.

7. IllpeoOopa3zoBanue Jap0Oy.



7.1. Teopema [lapOy.
7.2. Comuronnoe pemenne Knd ¢ momomipio mpeodpazoBanus JapOy.

8. IIpeoOpa3oBanue bakaynaa.

8.1. IIpeobpazoBanne baknynaa ams noTeHIUaIbHOTO ypaBHeHUs Knd.
8.2. IIpeobpazoBanue bakiynaa nist ypapHeHus sine-I'opaoHa.

8.3. Iuarpamma besHKH.

9. UuTerpupyemble IMCKPeTH3AINU HeJHMHEHHBIX YPABHEHHI B YACTHBIX NPOU3BOIHBIX.
9.1. Cxema JlapOy-Jlakca.

9.2. IIpeobpazosanus JapOy u bakmynna ans HYILL

9.3. Iuckperuzammmu HVYIII, npoussonnoro HYII u nedhopmaruu npoussoanoro HYIII.

9.4. Tuckpetnas cucrema Annepa-sMuiosa.

5. Oopa3oBareibHbIe TEXHOJIOTHH, B TOM YHCJ€ TEXHOJIOTHH IJIEKTPOHHOT0 OOy4YeHUsl W
AUCTAHIIMOHHBbIE 00pa3oBaTeIbHbIEe TEXHOJIOTHH, HCHOJb3yeMble NPH OCYIIeCTBJIECHUH
00pa30BaTeJILHOIO MpoIlecca 1Mo JUCIUTLINHE

B mporiecce 00yueHust UCTIOMB3YIOTCS ClIeAyomne 00pa3oBaTeIbHbIC TEXHOJIOTHU:

BBogHasi JieKuMs — 1aeT IEpBOE IEJIOCTHOE MPEACTaBICHUE O JIUCLHUIUINHE U
OPUEHTHUPYET CTYJE€HTAa B CUCTEME M3Y4YEHHUs JNAaHHOW MUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYeHHEeM U 3aJladaMH Kypca, €ro pojiblo 1 MECTOM B CHCTEME Y4eOHBIX AWUCUUIUIMH U B
CHUCTEME TMOATOTOBKH B IenoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH W
MPAKTUKHU, TOCTHKEHUS B 3TOU cdepe, IMeHa W3BECTHBIX YUEHBIX, U3JIaraloTcs MEepPCIeKTUBHBIC
HanpaBJIeHUs1 uUcciienoBaHui. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCS  METOAMYECKHE U
OpraHU3alIOHHbIE OCOOEHHOCTH pabOThl B paMKax NaHHOW AWCUUIUIMHBI, a TaKXKe Jaercs
aHaJIU3 PEKOMEHIyeMOM yueOHO-METOJMUECKOM JIUTEPaTypHlI.

AKageMuYecKas JIEKIUsS € 3JIeMEHTAMH JeKIUH-0ecedbl — MOCIEeI0BATEIBHOE U3JI0-
JKEHHE MaTepHalia, OCYLIECTBISEMOE MPEUMYIIECTBEHHO B BHUJAE MOHOJIOTa MpenojaBaTes.
DOneMeHThl JIeKIMU-0ecenbl O00ecneunBaloT KOHTAKT MpenojaBareiss C ayAUTOpHEH, 4YTO
MO3BOJIIET TPUBIIEKaTh BHUMAHUE CTYACHTOB K Hawboyiee BaXKHBIM TEeMaM JUCIHILTAHBL,
aKTUBHO BOBJIEKaTh MX B Yy4Y€OHBIN MpolecC, KOHTPOJIMPOBATH TEMIT M3JIOKEHHUS Y4eOHOro
MaTtepuaia B 3aBUCUMOCTU OT YPOBHS €r0 BOCIIPUSITHUSA.

IIpakTHYeckoe 3aHATHE — 3aHATUE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M
HABBIKOB I10 3aKPETUICHUIO TIOJIYUCHHBIX Ha JICKIIUU 3HAHUM.

KoncyabTauum — BUJ y4eOHBIX 3aHATHH, SBISIONIMICA OAHOW W3 (OPM KOHTPOJIA
CaMOCTOSITENILHOM  paboOThl  CTyINeHTOB. Ha KOHCynbTanmusx 1O Mpochde CTYACHTOB
paccmaTpuBaloTcs HauOosiee CIOKHBIE MOMEHTBHI TPU OCBOCHMM MaTepHhalia TUCHUILIUHBI,
MpernoiaBaTesib OTBEYAaEeT Ha BONPOCHI CTYIEHTOB, KOTOpPbIE BO3HUKAIOT Y HUX B IIpoliecce
CaMOCTOSTEIIbHON pabOTHI.

6. IlepedyeHb JMIEH3HMOHHOTO W (MJIM) CBOOOJAHO PACHPOCTPAHSIEMOr0 NPOrpaMMHOIO
o0ecrnieyeHusi, MCIOJb3YeMOI0 IIPH OCYIIECTBJIEHHH O0pPa30BaTeJbHOr0 Ipolecca 1o
AUCHUIINHE

B npomecce ocymecTtBieHus — 00pa3oBaTENBHOrO — Ipolecca IO  JUCLMIUIMHE
UCIIOJIB3YIOTCS:

U1 GOPMHUPOBAHUS MATEPHAJIOB JJIs TEKYIIEro KOHTPOJIS YCIEBAEMOCTU U MPOBENCHHUS
POMEXXYTOYHOU aTTeCTalluy, sl POPMUPOBAHUS METOJUYECKUX MAaTEPUAIOB 110 TUCIUILIMHE:

- m3garenbekast cucrema LaTex;

- aKeT nporpaMmmHoro odecnieuenus Wolfram Mathematica,

- Adobe Acrobat Reader.



7. IllepedyeHb COBpeMEHHBIX NPOPEeCCHOHANBHBIX 0a3 JAaHHBIX W HHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX P OCYHIECTBJIEHUH 00Pa30BaTeJILHOI0 MpoLecca mno
JUCIHUIJINHE (P He0OXO0UMOCTH)

8. IlepeyeHbr OCHOBHOM M  JONOJHHUTEJbLHOW Yy4YeOHOW  JMTepPaTypbl, pecypcoB
HH(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «MHTepHeT» (IpH HEOOXOAMMOCTH),
peKOMeHyeMbIX /ISl OCBOCHHS IMCIHIJIMHBI

a) OCHOBHAS JIUTEepaTypa

1. P.G. Drazin, R.S. Johnson, "Solitons: an Instroduction", Cambridge University Press (1989).
DOI: https://doi.org/10.1017/CBO9781139172059.001

2. Beenenue B Teoputo conutoHoB, Hosokmenos B.1O., 2002. ISBN: 5-93972-100-1.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. S. Konstantinou-Rizos, «Darboux transformations, discrete integrable systems and related
Yang-Baxter maps». PhD thesis. University of Leeds, UK (2014).
https://arxiv.org/pdf/1410.5013.pdf (3:mekTpoHHEI pecypc)

9. MaTepuajibHO-TEXHUYeCKas 0a3a, He00OX0AMMAas ISl OCYLeCTBJIEHUS 00pa30BaTEeJILHOI0
npouecca no AUCHMUIIHHE

MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMast Ui OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoliecca 1o AUCHUILIMHE BKIIOYAET B CBOM COCTAB CIIEIMAIbHBIC TTOMEIIECHHS:

- y4yeOHble ayAMTOPHUH C MPOEKTOPOM, JOCKOH M KOMIIBIOTEpPAMH, OCHAIECHHBIMU
aKeTOM MporpaMMHOro obecnieuenuss Wolfram Mathematica, 11 TpPOBENCHHS 3aHATHN
JIEKIMOHHOTO TUIIA;

- yueOHble ayIUTOPHUH C TIPOEKTOPOM, IOCKOH M KOMIBIOTEpaMH, OCHAIIEHHBIMHU
MaKeToM MporpaMMHoOro obecnieuenust Wolfram Mathematica, nyisi TpoBeNeHHs MPAKTHYECKUX
3aHATUN (CEMUHAPOB);

- yuyeOHblE ayAUTOPHUH C TPOEKTOPOM, JOCKOH M KOMIIBIOTEpaMH, OCHAIECHHBIMU
HakeToM mporpaMmMmHoro odecnieuenuss Wolfram Mathematica, nnsi IpoBeNeHHUs TPYNIIOBBIX U
VHAMBUAYaAJIbHBIX KOHCYJIbTAIUI;

- yueOHble ayIUTOPHHM [UIS TPOBEACHUS TEKYIIEro KOHTPOJS M TMPOMEKYTOUHOH
aTTecTaluu;

- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- IOMEIIEHUs JUIS XPaHEeHUs U NPOPHIAKTHYECKOTO OOCITYXKMBaHHUS TEXHUYECKHX
CpeACTB O0yUYCHHS.

CriennasnbHble TOMEIIECHUS! YKOMIUIEKTOBAHbI CPEJICTBAMU OOYUEHUS, CIYKALUMU IS
npezcTaBiIeHus yueOHoi nHpopManuu O0JIBIION ayIUTOPHUH.

ABTOp:

JomenT xadenpsr
HEJIMHEHHON TMHAMUKH, K.(.-M.H. C. Koncrantuny Pusoc



IIpunoxkenune No. 1 k pabodeit mporpaMme JTUCHUILIAHBI

“UaTerpupyeMbie CUCTEMBI

®oHJ OIEHOYHBIX CPEICTB
JIJT TTPOBEJIEHNS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
U TIPOMEKYTOYHOU aTTeCTallui CTYJIEHTOB
10 ITUCITATLINHE

1. TuroBble KOHTPOJIBHBIE 3a/laHUsI U WHBIE MaTePHUAJIbl, UCIIOJIb3yeMble B IIPOIECCe TEKYIIEero
KOHTPOJIS yCIIEBA€MOCTH

BagaHus I CaMOCTOATEIbHON paboThI
(TaHHBIE 3aJIaHVST BBINOJHIIOTCS CTYJIEHTOM CAMOCTOSITEHHO
U IIPOBEPSIIOTCST [IPETIO/IABATENIEM )

Basanus o reme “Beenenne. Duementapabie pernenus ypasHenus: Kopresera-ie @puza (Kad):”

e Haiitn JAUCIIEPDCUOHHOE COOTHOIIEHUE JIJIfd YpaBHEHUA

Up + Uy + Ugyy — Uy = 0.

* CpaBHUTE JUCIIEPCUOHHBIE COOTHOIIEHUSI JIJIsT yPABHEHMI

Up + Uy + Uy =0,

Up + Uy — Uy =0,

0COOEHHO B Ipeae/IbHbIX CAy4YadXx AJINHHBIX 1 KOPOTKUX BOJIH.



* Haittu perenne ypaBHeHUs
us+ (1 +u)u, =0

C HAYAJILHBIM YCJIOBHEM
uox, x € [0,1]

u(x,0) =quo(2-2), xe[1,2] , upekR
0, x<0,x=>2

» OGmmas HemHelHass BosiHa. [Ipegmomokum, 9To u(x, ) yIOBIETBOPSET YPABHEHUIO
us+c()uy, =0, xeR, t>0,

e u(x,0) = f(x), u f(x) u c(u) — muddepennupyemol. Vcrnoap3yiiTe MeTo] XapakTepu-
CTUYIECKUX KPUBBIX, LITO6I)I HallTu HedBHOE pelienue.

» OaumHOKas BoyiHA. HaliTu perenne yeamHeHHOM BOTHBI /it ypaBHeHust Koprepera—ie Opusa:
Uy — Uty + Uy =0
JITsT BOJTHBI aMILIUTYI0H —2/¢).

» Haiitu pertenust Geryrmeit Bonber B Bujie u (X, t) = f (x — ct) s MogudumpoBaHHOro
ypaBaenusa Kopresera—mne @pusa:

U + 6u2ux + Uy =0

Bajanus 1o Teme “Merosr obpaTHOit 3a/1a1u paccesinus JiJist HeJnHeRHbIX qud depeHnnaabHbIX
ypaBHEHUI B YaCTHBIX Npou3BoAHbIX. Henmuneiinoe mpeodpazosanne Pypoe.”

e HaiiTu, ecim OHU CyIECTBYIOT, COOCTBEHHbIE 3HAYEHUsSI W COOCTBEHHBbIE (DYHKIUU 3a1a9h
M rypma—/InyBuiiis:

g (x) + (A = u(x)y(x) =0
rie Uy — npou3BosibHAS BEIIeCTBEHHAs ITOCTOTHHAS.

* (Kiaccuueckast 3ama4a paccesiaust) Haidiure cobcTBeHHbIe 3HAYEHNST U COOCTBEHHBIE (DYHK-
nun 3aga4un [ rypma—JInysums:

Y () + (A= u(x)y(x) =0,

B CJy4dae, ecju
Up, O0<x<1

u\x) = s
*) 0, x<0,x>1

e U() — IIOJIOZKHUTEJIbHad ITOCTOAHHAI.



[Iycts u(x) = —Ug(x). To, zamgaua [Itypma—JInyBuiis:

Y (x) + (A + Ug () (x) = 0.
Haiitu cobcTBenHble 3HAYEHUA U COOCTBEHHDbIE (DYHKITHH.

¢ (Besorpazkaresnbublii noreniuas) Haiijure quckperHbie coGCTBEHHbIE (DYHKIUY 331441

Y (x) + (A —u(x)y(x) =0,
g N =3, tre u(x) = =N(N + 1)%(x).

* (urerpasbhbie ypashenusi) Haifjiure perienns nHTErpajJbHbIX YPaBHEHUIL:

K(x,z) +e 09 4 / K(x,y) +e 0dy = 0;
X

P(x, Z)XZ+/ ¢(x,y)yzdy = 0.

ObpatHoe paccesiane B —co. Haiinure ypasuerue s L(x, z), ecin

X
Y_(x k) = e F 4 / L(x,z)e"*dz =0

—00

yaoserBopsier ypapaeruio ¥ (x) + (1 — u(x))y(x) = 0. Kakum mo/kHa YIOBIETBOPATD
dyurmms L(x,z) KpaeBbIM YCJIOBUSIM?

Baganus 1o TeMe “3ajiada HAYAIBHOIO 3HAYeHUs J1jisi ypaBHeHus Kiaid:”

¢ (Kounenrpuueckoe ypapuenne Knd) Jlokazars, uro eciu K(x, z;1) yJI0BIETBOPsIET ypaBHe-
nuio MapueHnko

K(x,z;t) + F(x,z;1) +/ K(x,y;t)+ F(y,z;t)dy =0,
X
rie F' — perteHne CUCTEMBI

Fox —F;=(x—2)F,3tF; = F + Fyyy + Fopp = XF + 2F,

TO "
U+ — —6uu, +uy, =0,

2t

— 2 9 =X _
rje u(x,t) = _2(12t)2/3 0XK (X, X;t)® X = (126)173°



* (ByxcomuronHoe perienne ypasaerusi Kn®) Haiitu pemenne s F(x, z;¢), KOTOpoe 3aBH-
CHUT OT X + Z W IBJIE€TCs SKCIIOHEHIIMAIbHBIM KaK 110 X + Z, Tak 1 1o f. [losromy, 3anummure
pertienre st F, SBIISIONIEeCS CyMMOI JBYX SKCIOHEHIINATbHBIX UJIEHOB, U IOCTPONUTE JBYX-
cosiuToHHOE perenne ypasHenus Kia®d.

* (Hekoropsie mpobsieMbl ¢ HadaIbHBIME 3Ha4YeHUsIME) Bocmosb3yiitech o6paTHbIM Tpeobpa-
30BaHUEM PaCCEesTHUS, 9TOOBI HaiiTh pentenne ypapHerus Kid,

U + 6uluy + tyy = 0,

KOTOpOe yjoBJieTBopsier yesosuto u(x,0) = f(x), x € R, rme: (i) f(x) = —%sechz(%x), (ii)
f(x) = —12sech’x.

Bajanus 1o Teme “3akoHbl coxpanenus. Jlarpamxkuan. lamuiasronnan. [Taper Jlakca:”
* (Vpasuenue Broprepca) Jlokazars, 9ro ecim u(x,t) siBJIAETCS PEIIEHUEM ypPABHEHs
U+ Uy = VUy,, X ER,
re v — IOJIOXKUTETbHAS TOCTOTHHAS, TO U SABJISIETCS 3aKOHOM COXPAHEHUS.

* (Vpasuenne Kn®) Jokasars, 4ro xu + 3tu’ ap/sercs 3aKOHOM COXPAHEHHs JIjIs yPaBHEHHS
Knd
u; + 6u2ux + Uy = 0.

* (Momudurmposannoe ypasuenne Kn®) Haiitu Tpu 3akoHa cOXpaHeHWs JJIsi MOIUPUIIPO-
BaHHOTO ypaBuenunsa Kid
U; — 6u2ux +uyy =0, x€R,

2 4

KOTOPBIN 3aBUCCHUT OT U, U” U U, COOTBETCTBEHHO.

* (Henumneitnoe ypasuenue Illpenunrepa) /lokazarh, 9ro ecin u(x,t) sBJsleTCsl PeIIEHUEM
HemmHeliHoro ypasuenud Illpenunrepa, To

/ lu|?dx, and /(ﬁux—uﬁx)dx

SIBJLISTFOTCSL TIEPBBIME MHTerpajaMu (i 0003Ha9aeT KOMIIEKCHOE COTIPSIZKEHNUE U ).

Bajanus 1o Teme “‘Meron Xuporsl: Ounnneitnas gpopma:”



* [IpoBepbTe 3TN TOXKIECTBA JIJIsi OMITMHEITHOTO OllepaTopa:
88DxD((f - f) = ffD:iDx(g - 8) =2D [{D:(f - &)} - (f&)],
geDi(f - f) = ffDi(g-8) = 2D [{D:(f - &)} - (f2)].

* (Vpasuenne Byccunecka) Jlokazkure, nexo/is u3 6unnaeitHoit GopMbl, 9T0 TpeobpasoBaHmenm

Baxknynna juia ypaBHenus
2
Up = Uy + 3(U7 )y — Upixx = 0

ABJIACTCHA:

(D; +aD*)(fi - f) =0,
(aD(Dx+ Dy +aD3)(fi - f2) =0,

rie u(x,t) = —;—;logf ua’=-3.

Bajanus o reme “Meros Ablowitz—Kaup—Newell-Segur:”
o (HVYII) ITokaxkure, uro ypaBHEHUE
iqi +qxx = qlgl” =0

nMeeT pellleHre B BUJIE YeJIUHEHHOW BOJIHBI, JjIs KOTOPOro |g| me crpemurcs K 0 mpu |x| —
+00.

¢ (Conuronnoe pererne HYIII) ITocrpoonts 1-couToHHOE pellieHne JiJis ypaBHEHUST
iUy + Uy, + ulu|”=0.
* (Ypasuenue cunyc-I'opgon): [locrpouTs jByXcosmToHHOE pererne ypaBaerust cunyc-lopona:
Uy = Sinu,

B BUJIE

A1+ Ay e —692}
b

,t) = 4 arctan
u(x. 1) {/ll — X 1+ &0

0; =X,'/l,'+l‘//li+,u,', i=1,2.

Bajanus 1o Teme “TIpeobpazosanue lapoOy:”



* [loctpouts npeodbpazosanue Hapby s ypasuenus Kia®d.
* [loctpouTs npeobpazoBanue HapOy s ypaBHeHus sin—l'opaona.

* TlocTtpouts npeobpaszoanue Japdy s momudurmpoBanoro ypasuenus Kid.

Baganus 1o Teme “TIpeobpazosanue Bakmynma:”

* [locTpouts nmpeobpazosanue bBakmynaa s ypasuenus Kiad.
* TlocTtpouts npeobpaszoanne bBaxiynia juis ypasuenus sin—[opjona.

* IlocTpoutsh nmpeobpazoBanue Bakaynaa 1 Mogudunmpopanoro ypasuennsa Kiad.

Bajanus 1o Teme “VIHTErpupyembie JTUCKPETU3AINE HEJTUHEHHBIX yPABHEHUNH B YACTHBIX IIPO-
M3BOIHBIX:”

* [locTpouTh MHTErpUpyeMyIO IUCKpeTu3aluio MoaudunupoBanoro ypasnenus Kiad dgepes
npeoopazoanus /lapOy.

3auer

Bader craBurcs cryaeHTam, HaOpasmmM 40 u 6ojtee OAJIOB IO KayKI0i CAMOCTOSITEILHON pa-
bore.



DK3aMeH

DK3aMeH MPOBOJUTCA B nuchbMeHHON (opme. Ha sxzamene mposepsercs MOHMMaHUE OCHOB-
HBIX OCHOBHBIX KOHIIEIUI JTUCITUILINHEI, OIIPe/Ie/IeHnil 1 TeopeM. TakKe, MPOBEPSIOTCH BLIYMUCIIU-
TeJIbHbIE HABBIKU CTYJIEHTOB B KOHKPETHBIX 3a/lavaX, & TaAKyKe HABBIKM C MCIIOJIb30BAHUEM MAKETa
nporpammuoro obecriederust Wolfram Mathematica. [IpogomkuresHocTh 95K3aMena — 4 gaca.

Bormpocs! k¥ sK3ameny:

* Yo Kakoe mHrerpupyemas cucreMa juddepeHIma/uIbHbIX yPABHEHUI B YACTHBIX TPOU3-
BO/IHBIX.

* Ompegesnenne napol Jlakca. YcioBue HysieBoit KpUBU3HBI U IIpejicTaBaHeHue Jlakca.
* [loctpoenne mapol Jlakca s ypasuenuit Kn® un nesmueitnoro ypasuenus IlIpeaunrepa.
* Cosmnronnble pemennus s ypasaerus Kad: 1-soliton, 2-soliton.

o CuMmMeTpuu, 3aKOHbI COXPaHEHUsI U IePBble NHTEI'PAJIbl B KAdeCTBE OIpeJIe/eHus] WHTEerPU-
pyeMoCTH.

* OCHOBHBIE TITATW METOJa OOPATHOI'O PACCESTHUSI.
* [locTpoenue cOMMTOHHBIX PENIEHU g ypaBHeHud sin—l'opgona.
* Ompeesienne mnpeobpazoBanus BakiyH A,

* IIpeobpasoBanne BakiyHga 1151 ypaBHEHUI: TUCKPETHOE IIOTeHInabHoe ypBaBHeHne Kad,
sin—['opiona. [Toctpoenne perenns: Tuia KuHK.

e JImarpamma bbanku. KommyrarusaocTsh mpeodpasoBanuii bakiynia.
» JlokazarenabcTBOo Teopembl JlapOy.

* [Ipumenenune teopemnr [lapOy K ypasuenuio Kia®. IlocTtpoenue n-coMTOHHOTO peEIIEHUS
Knd.

» Cxema Jlap6y—Jlakca. [Ipumenenne k HesmneiinbiM ypaBaernsm tuma [pesuarepa (HYII).

* [IpeobpazoBanusa lapoy g HYI, npoussomunoro HYII u nedopmarumum mpou3BoHOTO
HVIII. [TocTtpoenune cooTBeTCTBYIOMUX IIpeoOpa3oBannii BakryH;ia.

* OmpejiesieHne TOTHON MHTETPUPYEMOI TUCKPETU3AINN HeJTMHEIHOTO MHTEIPUPYEMOTO YPaB-
HECHUAA C YACTHBIMU IIPOU3BOIHBIMMU.

* VYpaBHenus B KBaj-Tpadax n ux narerpupyemoctb. Ilapa Jlakca s cucrem ypaBHeHUit B
KBaJ-rpadax.

o Jluckperuzanus depes npeobpasosanus Jlapoy. [locrpoerue cucrem: Apnep—dAmvmnosa u To-
JIBL.



* C nmomoripio Mathematica: nmpoBepsiTh ycjioBre Hy/1€BOI KPUBU3HBI JIsT KOHKPETHBIX YDPaB-
HEHUl, CTPOUTH COJMTOHHBIX PEIeHNi, pUCOBATH BOJIbHBI, COJTUTOHBI, KUHKNA U aHTUKWHKH,
cTpouTh mpeobpazoBsanus Jlapby m BskimyHaa i KOHKPETHBIX ypaBHEHUil, CTPOUTH pe-
IIEeHUsI ¢ ITIOMOIIBIO IpeobpaszoBsiaue lapdby n BakiayHaa, 1UCKpeTH3upoBaTh depe3 CXeMy
Japby—Jlakca.

Cucrema, OlleHUBAHMS

CamocTosiTe/bHbIE PADOTHI SBJISIIOTCS 00sI3aTe/IbHBIMEU. Kazktas paboTa MpOBEpSIeTCs U CTy-
JieaTbl ostydaioT ¢ 0 o 100 6asioB 1o Kaxk1oit pabore. MlToroBas oreHKa 10 3TOM JTUCITUILINHE
BBIMHCJIIETCH 110 (DOpMYyIIe:

Nrorosas onenka = 0.4 X cpejaunii 6a/1 mo camocT. pabotam + 0.4 X UTOTOBBIN OaJLT 9K3aMeHa

* <60 — HeyJI0BJIETBOPUTEIBHO.

* 61-70 — ymoBreTBOPUTEIBLHO (3).
* 71-90 — xopormuo (4).

* 91-100 — owtmuno (5).

[TockoJibKy OJIHOI M3 OCHOBHBIX IIEJIEN STOTO IpeIMeTa ABJISIETCS IPUBJICYEHUE CTYJIEHTOB K
Hay4HBIM UCCJIEJIOBAHUSIM, CTYAEHTBI, KOTOPble BO BPEMSI CEMECTPa IOJIYUYUJIM OPUTUHAJIbHbIE Ha-
YUHbBIE PE3YJIbTATHI, TOJIYYAl0T ABTOMATHYECKH OIEHKY OTINIHO (5).



