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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HensiMu ocBoeHUs TUCHUIUIMHBI «IHTErpUpyeMble CUCTEMbD» SIBISIOTCS U3Y4YEHHE OCHOB
TEOPUU UHTETPUPYEMBIX CUCTEM AU dEepeHIINaTbHBIX YPABHEHUH B YaCTHBIX TPOU3BOTHBIX, METOIbI
MOCTPOEHUS UX PEIICHUH, a TaK)Ke IPUOOPETEeHNE HABBIKOB MCIOJb30BaHUS MAKETOB IIPOIPAMMHOTO
obecnieuenus Mathematica u Maple. Taxxe, 1enabl0 JaHHON AUCHMILTNHBL SBJISETCS MPUBIICUYCHUE
CTYJICHTOB K HaYYHBIM HCCIICOBAHUSM B OOJIACTH HHTETPUPYEMBIX CUCTEM.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHas JUCUMIUIMHA OTHOCHUTCS K 4YacTH 0Opa30BaTeNIbHOM Iporpammsl, (GopMupyemoi
y4acTHUKaMU 00pa30oBaTENbHBIX OTHOIICHUW, W SIBIISACTCS JJIEKTUBHOW JuCHUIUTMHOW. Teopwus
UHTETPUPYEMBIX CUCTEM HCIOJb3YEeT MHCTPYMEHTHI U3 BCEX KJIACCHYECKUX OOJacTeil MaTeMaTHUKH.
[ToaTOMYy, Mg OCBOCHUS NAHHOM NMCUMIUIMHOM CTYIEHTBHI JOJDKHBI MMETh 3HAHUSA AUCLUIUIMH
«Matemaruueckuil aHanus», «Anredbpa u reomerpus», «/luddepeHnuanpHble ypaBHEHUS» U
«YpaBHeHUs: MatemMatudeckor ¢usukny». Tounee, TpeOyrOTCS 3HAHMSA aHaIM3a (PYHKIUH MHOTHX
IIEPEMEHHBIX ¥ OJHOW KOMIUIEKCHOM IIEPEMEHHOM, OCHOBHBIE METOJbl PEIIECHUS CHCTEM
OOBIKHOBEHHBIX UG (HEepPEeHIINAIBHBIX YPaBHEHUH W MU GepeHINaTbHBIX YPaBHEHUH C 4aCTHBIMHU
OpOM3BOIHBIMY, BKItoyass 3anaud Itypma—IJ/InyBuns, Metoasl JuMHEHHOW anreOpbl U
AQHAJIMTUYECKON T€OMETPHH.

ITony4yennsie B kypce «lHTerpupyemble cUCTEMbD» 3HAHHUS HEOOXOAMMBI JJIS MOTYYeHHs
Hay4YHBIX pPe3y/bTaTOB B 00JaCTU HHTEIPUPYEMBIX CHCTEM.

3. Ilnanupyemble pe3yJbTaTbl 00y4eHHs MO AUCHHUILINHE, COOTHECEHHBIE ¢ IUIAHMPYEMbIMH
pe3yJibTaTaMHU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipouecc n3yyeHus: JTUCHUILIMHBI HApaBjieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHINN
B coorBeTcTBUU ¢ PI'OC BO, OOII BO 1 npuobperenus cleayromux 3HaHUH, yMEHHH, HaBBIKOB U
(unu) onbITa AESITENTLHOCTHU:

®opmupyemas
KOMIeETEeHIUs
(xox 1 hopMyTHPOBKA)

NHaukaTop N0CTHKEHUS
KOMIIeTeHLIMH
(koa u opMyJIHpPOBKA)

Ilepeyenn
IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs

ITpodeccnonaibHbIE KOMIIETEHIIUT

IK-2

Crnioco0OeH moHuMaTts,
COBEpIIIEHCTBOBATh U
MIPUMEHATH
COBPEMEHHBIN
MAaTE€MaTHYECKHUU
amnmapat

HU-11K-2.1

OO6nmagaer ycTOMYNBBIMA
3HAaHUSAMH B 00J1aCTH
OCHOBHBIX
MaTeMaTHYECKUX
TUCITUTUINH, X anmnapara
U Pe3yJIbTaTOB

3HaTh:

- OCHOBHBIE OIPE/ICTICHUS HHTETPUPYEMOCTH U
UHTETpUpyEeMbIe YPaBHEHUSI MaTEMaTHUECKON
¢buzuky;

- unmocoduto MeToma 0OpaTHOTO paccesHuS;

- METO/IBI MOCTPOEHHS PEUICHUI HHTETPUPYEMBIX
CHCTEM.

Ymern:

- OTIPENeNIATh HHTETPUPYEMOCTD HEIMHEHHBIX
YpaBHEHUH B YaCTHBIX MIPOU3BOHBIX 110
Pa3IUYHBIM ONpEeIICHUSM HHTEIPHYEMOCTH;

- IMCKPETU3UPOBATh HHTETPUPYEMbIE CUCTEMBI B
YaCTHBIX MTPOU3BOJIHBIX.

Bnaners HaBbIKAMU:

- IOCTPOCHNE COJIMTOHHBIX PELICHUH [Is
ypaBHeHus: Kopresera—/le @pusa;

- MOCTPOCHHE COJIMTOHHBIX PEIICHUH JUIs
HesnrHeHoro ypaBHeHus llpenunrepa




HN-1IK-2.2

OO0J1amaeT crocoOHOCTRIO
MIPUMEHSATh COBPEMEHHBII
MaTeMaTHUYECKUH armapar
B PEILICHUH Pa3IHUHBIX
3a7a4

Ymern:

- BOCIIPOU3BOIUTH MaTEMaTHUECKHE IPUEMBI,
HCIIOJIb3YEMbIE TIPU IOCTPOSHUM PEIIEHUI
HEJIMHEHHBIX YPaBHEHUH B YACTHBIX
IIPOU3BOHBIX;

- CTPOUTH COJINTOHHBIE PELLICHUS TS
KOHKPETHBIX HHTEIPHUPYEMBIX CUCTEM;

- CTPOUTH PELICHHUS C TIOMOIIBIO
peoOpaszoBanuii bakmyHna.

Biagers HaBBIKAMM:

- IPaKTUYECKOT0 MPUMEHEHUSI METOIa
00paTHOTO paccesHus U1l IOCTPOEHUSI PELICHUI
HEJIMHEHHBIX YPABHEHU MaTeMaTHYECKON
¢buzuky;

- pabotsl ¢ makeroM Wolfram Mathematica;

- IPUMEHATH TEOPUIO AUCKPETHBIX PELICHUU
HWHTETPUPYEMBIX CHCTEM ISl TUCKPETU3AIHNU 1
peLIeHUs HENMHEUHBIX YPABHEHUI
MaTeMaTHYECKOH (DHU3HKHL.

4. O0béMm, CTPYKTYpa U coJep:KaHue TUCHUTIINHBI

O6m1ast Tpy10EMKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3au€THRIX enunuilbl, 144 akan. daca.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIEr0
n/m TUCIHUTLINHBI, BKJIIOYASl CAMOCTOSITE/ILHYIO KOHTPOJIsI
HX co/iep:KaHne padoTy CTy1eHTOB, ycmeBaeMocTH
U UX TPYA0EMKOCTh
(B akageMU4YeCKUX Yacax) ®Dopma
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1 |BBomuas nexius. 3aganus It
DneMeHTapHbIC CaMOCTOSTEILHOM
pelIeHus ypaBHEHUS 7 4 4 1 8 |paboTsr
Kopresera-ne ®puza
(Kn®d).

2 |Mertox obpaTHOH 3a1auu SagaHus It
paccestHus U HeTMHEHHBIX CaMOCTOSITeTHHON
i depeHInaTbHbIX 7 4 4 1 8 paboTeI
YpaBHEHUH B YACTHBIX
npou3BoAHbIX. Henmuueltnoe
npeobpazoBanne Dypee.

3 |3amava HavaNKLHOTO 3ananus s
3HAYEHHUS ISl YpPaBHEHUS 7 4 4 1 8 |camocTosATeNbHOM
Kn®. paboThI

4  |3aKOHBI COXpaHCHHUS. 3amauust 1
JlarpamxuaHn. 7 4 4 1 8 |camocTosTeNnbHOM

l'amunpTOHMAH. paboThI




0,3 | 3,7 [3auer
Hroro 3a 7 cemecTp 16 | 16 4 03] 357
72 akan. yaca
5 |Ilaps! Jlakca. 3amanus s
8 3 3 |camocrosiTenpHON
paboTHI
6 |Merox XupOTHL: 3agaHus A
OownuHeitHas Gopma. 8 3 1 4 |camocTosITeIHHON
paboTHI
7 |Metox Ablowitz-Kaup- SamaHvs I
Newell-Segur (AKNS). 8 3 3 |camocrosiTenpHON
paboThI
8 |[IpeodpazoBanue [lapOy u 3agaHus A
Bboxnynna. 8 3 1 4 |caMocTOATENHLHOU
paboThI
9 |huterpupyemsbie
JCKPETH3AIUT 8 4 4
HEJIMHEHHBIX YPAaBHCHUN B
YaCTHBIX NPOU3BOAHBIX.
2 |05 | 335 [9k3amen
HToro 3a 8 cemecTp 16 4 | 05| 515
72 akan. yaca
BCEI'O 16 | 32 8 /08| 87,2

Conep:xaHue pa3iesioB JUCHUILIHHBI:

1. BBogHasi jiekums. JJjieMeHTapHble pemieHus1 ypapHenuss Kopresera-ge ®@pusa (Knd).
1.1. BomHoBOi#1 maker.

1.2. Pemenus tumna Geryiiel BOJIHbI

1.3. YenuHeHHbI€ BOJIHBI, COTMTOHHBIE PEIICHHUS.

1.4. ITpunoxenus B Wolfram Mathematica.

2. MeToa o0paTHOIi 3a1a4u paccessHUsI 1JIs1 HeJTUHEeHHbIX TH((epeHnaNbHBIX YPABHEHHH B
4acTHBIX NPou3BoAHbIX. Hesmueiinoe npeodpa3zoBanne @ypobe.

2.1. HanmomuHanue Metoa oopatHoro nmpeodpasosanust @ypbe Ui TMHEHHBIX JU(PepeHIHaTbHbIX
YpaBHEHUH B YACTHBIX IPOU3BOHBIX.

2.2. 3anaua paccestHus. [Ipumepsl: pyHkimonan o, Gynkius sech”2 (x).

2.3. OOparHas 3a/1a4a paccesiHusl.

2.4. Pemienue ypaBHenus ['enb¢anna-JleButana-Mapuenko. KoapuuneHnTs! oTpaxeHus.
2.5. Ilpunoxenus B Wolfram Mathematica.

3. 3aga4ya Ha4YaILHOTO 3HAYeHMs 51 ypaBHeHus1 Knd.

3.1. 3amaua o6patHOTO paccesHus A ypaBHeHUsT Knd.

3.2. OBomronus JaHHbIX paccesHus. JIUCKpeTHbIN crieKTp. HenpepbIBHBIM ClIEKTp.

3.3. [locTpoenue perieHusl.

3.4. 1-conutoHHOE, 2-CONMUTOHHOE U N-COIUTOHHOE PELICHHE.

3.5. llpunoxxerust B Wolfram Mathematica.

4. 3akonbl coxpanenus. Jlarpan:xuan. 'amuiabsTonunan. Ilaper Jlakca.

4.1. ITapa Jlakca Kn®.

4.2. Uepapxus Jlakca Kn®.

5. Metoa Xuportbl: OuiuHeliHas (popma.

5.1. bununenHslil oneparop.

5.2. Pemenune OMIMHEHHOTO ypaBHEHHUS.

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

6.1. [Tapst Jlakca Tuma AKNS.



6.2. [Tapa AKNS s nenuneitHoro ypasHeHus Llpeaunrepa (HYIII).

6.3. Meton 3axaposa-I1ladata. HYI. YpaBuenue sin-I'opaona.

6.4. Ilpunoxenus B Wolfram Mathematica.

7. IllpeoOopa3zoBanue Jdap0Oy.

7.1. Teopema JlapOy.

7.2. Conmuronnoe pemenue Kn®d ¢ momompro npeodpazoBanus JapOy.

8. [Ipeodpa3oBanue bakaynaa.

8.1. IIpeoOpazoBanue bakiryHaa ajis moTeHIMaIbHOTO ypaBHeHus: Knd.

8.2. IlpeoOpazoBanue baknynna ais ypaBHenus sine-I'oprona.

8.3. Jlnmarpamma bpsaHKH.

9. NHTerpupyemMblie TMCKPETU3ANNU HEJINHEHHBIX YPABHEHHIT B YACTHBIX MPOU3BOIHBIX.
9.1. Cxema JlapOy-Jlakca.

9.2. IIpeo6pazosanus JapOy u bakmyrna ans HY L.

9.3. Iuckperuzanuu HYIILI, npousBognoro HYII u nedopmaruu npoussoanoro HYIII.
9.4. TuckpetHas cuctema Aepa-sMuiosa.

5. O6pa3oBaTejibHbIE TEXHOJOTHMH, B TOM YHCJE TEXHOJOTHH YIEKTPOHHOTO OOy4YeHHs] W
JAUCTAHIMOHHBbIE 00pa3oBaTejbHbIE TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIEeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

B nporecce 00ydeHus: UCTIONB3YIOTCS clelyrolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

Broanas jeknus — JaeT nepBoe LeJI0CTHOE MIPEACTABICHUE O AUCHUILINHE U OPUEHTUPYET
CTyJEHTa B CUCTEME WM3y4Y€HUsS NAHHOW JUCUMIUIMHBL. CTYACHTHI 3HAKOMATCSA C HAa3HAYECHUEM U
3ala4yaMH Kypca, €ro pojb0 1 MECTOM B CUCTCME y‘Ie6HI)IX JUCHUIIIMH U B CUCTEME ITIOATOTOBKHU B
nenoM. Jlaercst kpaTkuil 0030p Kypca, UCTOPHs pa3BUTHs HAyKU U NMPAKTHKH, JOCTHXKEHUS B 3TOH
cq)epe, HMCHA U3BCCTHBIX YUCHBLIX, U3JIArarOTCs NEPCICKTUBHBIC HAIIPABJIICHHUA I/ICCJIGI[OBElHI/Iﬁ. Ha
9TOM JIEKIIMM BBICKA3bIBAIOTCS METOAMYECKHE M OPraHU3alIOHHbIE OCOOEHHOCTH padOThl B paMKax
JTAHHOW TMCLUIUIMHBL, a TAK)KE AAECTCS aHAJIU3 PEKOMEHyeMOl yueOHO-METOANYECKOM JIUTEPATypPHI.

AKafeMHYecKasi JEeKIUs € JIeMeHTaMH JIEeKIHMH-0eceAbl — I10CIIE0BATEIbHOE H3JI0-
KEHHME MaTepualla, OCYIIECTBISEMOE IPEUMYLIECTBEHHO B BHUAE MOHOJIOIa IPENoAaBaTelIs.
DeMeHTHI JIeKIMU-0ece bl 00ecreYrBa0T KOHTAKT MpenojaBaress ¢ ayAuTOpUe, 4TO MO3BOJISIET
IMPUBJICKATb BHUMAHHUE CTYICHTOB K HanboJiee Ba)KHBIM TEMaM JUCHUITIINHBI, aKTUBHO BOBJICKATh UX
B y4eOHBII mpolecc, KOHTPOJIMPOBATh TEMII M3JI0KEHHUS y4eOHOro marepuaia B 3aBUCUMOCTH OT
YPOBHS €r0 BOCIIPUATHS.

IIpakTnyeckoe 3aHsAATHE — 3aHATUE, NOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH H
HABBIKOB IT10 3aKPCIVICHUIO IMOJIYYCHHBIX Ha JICKIIUN 3HAHWH.

KoHcyabTanum — BHJ y4yeOHBIX 3aHATUH, SBISAIOLIMKICA OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM paboThl cTy1eHTOB. Ha KOHCYynbTalMsX 1o npoch0e CTYAEHTOB pacCMaTpUBalOTCA
HaunOoJiee CI0KHbIE MOMEHTBI IPU OCBOCHUM MaTepHaia JUCUUIUIMHBL, IpenojaBaTeilb OTBeYaeT Ha
BOIPOCHI CTYJI€HTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PabOTHI.

6. IlepeyeHb JIMUIEH3HOHHOTO0 W (WJIM) CBOOOJHO PACHPOCTPAHSEMOro IMPOrPaAMMHOIO
o0ecrneyeHusl, MCIOJIB3YyeMOr0 IPH OCYLIECTBJIECHUM 00pa30BATEJIbHOIO IHpouecca o
AUCHHUIINHE

B mporecce ocyrecTBiaeHns 00pa30BaTEIBHOTO MPOIIEcca MO JUCIUTIIINHE UCTIOJIb3YIOTCS:

s GOPMUPOBAHUST MATEPUATOB JJIsi TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M TMPOBEICHUS
MIPOMEKYTOUHOM aTTECTAIUH, I ((OPMUPOBAHUS METOIMUECKIX MATEPHUAJIOB 1O JUCITUTIIIMHE:

- mporpammel Microsoft Office;

- u3marenbckas cucrema LaTeX;



- maket nporpammuoro odoecnieuenus Wolfram Mathematica;
- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMeHHBIX MNPO(ecCHOHAJBHBIX 0a3 [JAaHHBIX W HHGPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOI0 Mpolecca mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B nponecce ocymiecTiaeHust 00pa3zoBaTeNbHOTO MpoLecca M0 AUCHUILUINHE HCIOIb3YIOTCS:

- ABroMartm3upoBaHHas OubnnoTeyHo-uH(OpManmonHas cucrema «BYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMMoTedHas cucrema «lOpaiity» https://urait.ru

- DnekTpoHHO-0nbIHnoTeuHas cucrema «Jlaue» http://e.lanbook.com/

- DnekTpoHHO-0nbanoTeunas cuctema «Koncynsrant CTyneHray.
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M IONOJIHUTEIbHON Y4eOHOIi TUTEPaTyPhbl, pecypcoB HH(POPMAIIMOHHO-
TeJeKOMMYHUKAIMOHHOH ceTH «UHTepHeT» (IpM HEO0XOAMMOCTH), PEKOMEHAYyeMbIX /IJIs
OCBOCHHUSA TUCIHHUIINHEI

a) OCHOBHasl JIUTepaTypa
1. P.G. Drazin, R.S. Johnson, "Solitons: an Instroduction"” - Cambridge University Press,
1989. https://djvu.online/file/pAWgYABMmwy0OM?ysclid=10424a032d582523795
2. HoBokmenoB B. 0. Brenenune B Teopuro COMMTOHOB: YueO.mocobue aiis By30B. / B.
FO.HoBokmieHos - M.: UTHCTUTYT KOMIIBIOTEPHBIX UccienoBanuii; Moxesck: b.u., 2002. - 94c.
0) 1OMOJIHUTEJIbHAS 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

9. MaTepl/IaJII)HO-TeXHl/I‘{eCKaH 6333, HeoOXoauMas I OCYHIECTBJICHUSA 06pa3OBaTean0r0
nmpoumecca nmo ITMCumMIIinHe

MartepuanbHO-TeXHUYECKass 0a3za, HeoOXoaumas ISl OCYIIECTBIECHHUS 00pa30BaTeIbHOTO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB ClIeUaIbHbIE TOMEICHUS:

- yueOHbIE ayIUTOPUU IJIsl TPOBECHUS 3aHATUI JIEKIIMOHHOTO THUTIA;

- yueOHbIE ayIUTOPUH AJIsl IPOBEJCHUS MPAKTUYECKUX 3aHITUH (CEMHUHAPOB);

- yueOHBIE ayIUTOPUH AJIsi IPOBECHUS TPYITOBBIX M MHIUBUIYaTbHBIX KOHCYJIbTAIINNT;

- yueOHbIE ayTUTOPUU JIJIsl IPOBEACHUS TEKYILEr0 KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalllu;

- IOMEIICHUS U CAaMOCTOSITEIHHON paboThI;

- TIOMEIICHHS ISl XpaHEHUS W MPO(QUIAKTHYECKOTO 00CTYKUBaHUSI TEXHUUECKUX CPEICTB
o0yueHusl.

[Tomemenust 11 CaMOCTOSITENIPHOM Pa0OThI OOYUYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXHOCTHIO MOAKIIOUeHUss K cetu «MHTepHeT» U obecredeHueM JA0CTyma K
ANIEKTPOHHOU MH(OpMAIMOHHO-00pa3oBaTenbHOU cpeae SAplY.

ABTOp:
HoteHT xadenpsl HEMMHEHHON TUHAMUKH,
K.(b.-.M.H. C. Koncrantuny Pusoc
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IIpunioxenne Nel k padoueii mporpaMme ¥ CUMIIIMHbBI
«AHTerpupyemMsbie CHCTEMbD)

@DoH/1 OLIEHOYHBIX CPECTB
JJ1s1 IPOBe/IeHUs] TeKylleil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
N0 AUCHUIIHHE

1. TunoBbIe KOHTPOJIbHBIE 32JAHUSI WJIH HHbIE MATEPHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIsl YCIeBaeMOCTH

3aganus 1J151 CaMOCTOATEILHON padoThI
(naHHBbIE 32/1aHUS BHIIOJIHSIOTCH CTYIEHTOM CAMOCTOSITE/ILHO M IPOBEPAIOTCS
npenogaBaresiemM)

Baganus no reme “Beenenue. Diementapusie pemnenus ypasaenns Kopresera-ne ®@pusa (Ka®d):”
» HaiiTu qucnepcHoHHOe COOTHOIIEHHE JJIsi YPABHEHUS

ur+ux+uxxx - uxx = 0.

* CpaBHHUTE JHCIIEPCHOHHBbIE COOTHOIIEHUS JIJI Y paBHEHUH

Up + Uy + Uyyre =0,

U+ Uy — Uy = 0:

0CcoDEHHO B II peleJbHBIX CIIy4dasX TIHHHBIX U KOPOTKHX BOJIH.

» HaiiTu peinenue ypaBHeHHsI
u+ (1 +wu, =0

€ HAYAJIBHBIM YCIIOBHEM
ugx, x€[0,1]
u(x,0) = quo(2-2), x€[L,2] , wuoeR.
0, x<0,x>2
» Obmas HenuHelinas BoaHa. [IpenmonoxkuM, 4To u(x,t) yIOBIETBOPSET YpPABHEHHIO
ur+c(wu, =0, xeR, t>0,

rae u(x,0) = f(x), u f(x) u c(u) — muddepennupyemer. Ucmonp3yiiTe MeTo XapakTeph-
CTUYECKHMX KPHUBBIX, YTOOBI HAWTH HESBHOE DEIEHUE.

* OnuHokas BosHa. HaliTi pelnenne yequHeHHON BOMHEL 414 ypasHenusi Kopresera—une @puza:
iy — Oltlly + Uy =0
JUIA BOJIHBI aMILIATYI0H —2/c¢3.

» Haiitu pemenus Geryueit Bosnel B Buge u (x, t) = f (x — ct) mua mogudunuposanHoro
ypaeHenus Kopresera—ue @puza:

U + 6u2ux + U =0



Saganudg o Teme “MerTon obpaTHO# 3amaun paccesaHus 11 HeJIHHERHEBIX U depeHIIHAILHBIX
YpaBHEHHI B 4aCTHBIX MPOU3BOIHLIX. HenmnueitHoe npeobpazoBanne Pyphne.”

» HailTu, eciin OHM CYIIECTBYIOT, COOCTBEHHBIE 3HAYEHHS U cOOCTBeHHbIE (DYHKIMH 3aJa4H
IIrypma—/Inysuss:

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

riae U() — IPOHU3BOJIbHA:A BeIleCTBeHHaA I[IOCTOAHHAL.

* (Knaccuueckas 3ajada paccesinusi) Hafiure cobcTBeHHble 3HaAYEHUs U COOCTBEHHBIE (DYHK-
nun 3agadn HIrypma—J/lnysus:

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

B Clly4ae, ecliu

»

Uy, O0<x<1
u(x) =
0, x<0,x>1

rae Up — nosiozKuTe/lbHas NOCTOSHHAS.

» IIycrs u(x) = —Ué (x). To, zamaqa HITypma—JIuyBummis:

Y () + A+ Ug () (x) = 0.
Haitru coberBeHHBIE 3HAYEHUS W coDCTBEHHEIE (bYHKIHH.

* (Besorpaxkarenbubiit norenuai) Hafinure nuckpernbie coberBennbie hyHKIUH 38,1491
Y (x) + (A= ux)y(x) =0,
st N =3, e u(x) = —N(N + 1)2(x).

* (Huterpanbusie ypasnenus) Haiijiure perenusi HHTErPaIbHBIX YPABHEHUI:

K(x,z) + e~ (D) +f K(x,y) + e'(”‘z)dy =0;

x

¢(X,Z)Iz+f &(x,y)yzdy = 0.

» ObpatrHoe paccesinie B —oco. Halinure ypasuenue mia L(x, z), ecin

X

W (x; k) = e +f L(x,2)e ™ dz=0

— D0

yaosjaersopsier ypasHeHHio " (x) + (4 — u(x))¢(x) = 0. Kakum jo/zKHA YI0BIE€TBODATH
dbyuakmua L(x, z) KpaeBEIM YCJIOBHAM?



Sananug o Teme “3aada HAYAJLHOTO 3HaYeHUs s ypasHenus Kiad:”

* (Kounenrpuueckoe ypasuenue Kn®) lokazars, uro eciu K(x, z;¢) yI0BIeTBOPAET ypaBHe-
Huio MapueHKO

K(x,z;t)+F(x,z;t)+f K(x,y;t)+ F(y,z:t)dy =0,

e F — pelleHye cHCTeMbL
Fo—F,=x-2)F3tF, - F+F,,+F,,, =xF, +zF,,
TO

u
u; + i Ouu, +u,,, =0,

roe u(x,t) = -2 X

2 a _ x
(12027 IXR(X.X0)* X = (27

* (dByxcomuronnoe pemenue ypasuenns Kn®@) Haittu pemenue st F(x, 3 1), KOTOpoe 3aBU-
CHT OT X + Z ¥ IBJIAETCS IKCIIOHEHIIHAJLHBIM KaK 10 X + Z, TaK u 110 f. [loaTomy, 3amummmre
pertenue s F, sBAAIONeecs CYyMMOM IBYX SKCIOHEHIMA/ILHBIX YJI€HOB, U MMOCTPOiTEe JBYX-
coJMTOHHOE pemenue ypasHenus Ka®d.

* (Hekoropsie npobiiemsl ¢ HayabHBIMU 3HaYeHusMH) Bocnonssyiiteck obpaTHbM Ipeobpa-
30BaHMEM paccesiHus, 4Tobbl HaliTu pemenue ypasaennsa Kn®d,

U + 6Uty + Uy = 0,

KOTOpOe yjoBierTBopser yciaosuio u(x,0) = f(x), x € R, rue: (i) f(x) = —gsechz(%x), (ii)
f(x) = —12sech?x.

Bananus no teme “3akoHbl coxpanenusi. Jlarpamxunan. lamunsronunan. [laper Jlakca:”
* (Vpasuenue Broprepca) [Jokazarnb, 9ro eciiu u(x,t) siBJsieTcs pelleHUEM ypPaBHEHUS
Uy + Uy = VU, X ER,
e Vv — MOJOXKHUTEIbHAS TIOCTOSHHAS, TO U SIBJISIETCS 3aKOHOM COXPAHEHHS.

* (Vpasuenue Ka®) Jlokazars, 4ro xu + 3tu? sBisercs 3aKOHOM COXPAHEHHUS JUIs YDABHEHUs!
Kn®
U + 6;«:?';«;1£ + Uygx = 0.

* (Momudunuposanuoe ypasuenue Kn®) Haiitu Tpu 3akona coxpanenus Jjist Moudumpo-
BaHHOrO ypaBHeHHs Kia®d
i — Guzux +iUgx =0, x€eR,

KOTOprH 3aBHCCHT OT U, u2 H u“, COOTBETCTBEHHO.

* (Hesmueitnoe ypasuenne Illpemmnrepa) lokazars, uro eciu u(x,t) sBJISIETCH DeEIIEHHEM
HesuHeitHoro ypasuenus: [1lpeaunrepa, To

f |u|®dx, and f(ﬁux—uﬁx)dx

ABJLIAKOTCH [IePBBIMH HHTErDalaMK [ﬁ 0bO3HAYAET KOMILIEKCHOE COIIpsAZKEeHHEe H).



Sananus no reme ‘Meron Xuporsl: 6uinneiinas gpopma:”

* TIpoBepbTe 3TH TOXKAECTBa JJIsi OUWITHHEAHOTO OlepaTopa:
88D:Di(f - f) — ffD:Dx(g - g) =2Dx [{D:(f - 8)} - (f8)],
geDI(f- f) - ffD3(g - g) = 2Dy [{Dx(f - &)} - (f2)].

* (Vpasuenne Byccunecka) lokaxkure, uexo/s us Guiuneiinoit hopMel, 9T0 npeobpasoBaHuem
Baknynna juis ypaBHeHUsS
Uy — Uyy + 3(u2)m —Urxxx = 0

SBJISIETCSH:
(D, +aD?)(fi- f») =0,
(aD,Dy + Dy +aD3)(fi- f2) =0,

e u(x,t) = —‘;"—;logf u a? = -3.

Sananna no reme “Meron Ablowitz—Kaup-Newell-Segur:”
o (HYII) IMokaxure, 4ro ypaBHeHuUe
iqs + g — qlql® = 0

MMEeT pelleHHe B BHJE YVeAMHEHHON BOJHEI, IJi8 KoToporo |g| He crpemurca K 0 upu |x| —
+00,

* (Comuronnoe pentenue HYII) Ioctpoouts 1-conuronHoe pelieHue s ypaBHEHHs
. 2 _
iy + Uy + ut|ul” = 0.
* (¥Ypasuenue cunyc-T'opon): [Toctpours By xcosmToHHOE penenue ypasuenus curyc-Lopaona:
Uy = Sinu,

B BHJE

AL+ Ay " — e
u(x,r):4arctan{ 1ra2e —¢ },

A1 — Ay 14 N2

o; =xf/1;'+r//1§+#j, i=1,2.

3ananus no teme “IIpecbpazosanue Hapby:”
» TlocTpouts npeobpasosanue Hapby s ypasuenus Ka®d.
* TlocTpouth npeobpasosanue Hapby s ypasHeHus sin—lopromHa.

» [locTponts npeobpaszosanue Hapby s Moaudumuposanoro ypasnenus Kad.



Sananug o reme “IIpeobpazoBanue Baknynna:”
* IlocrpouTs npeobpazoBanue Baknynma mna ypasaenuns Kn®.
* IlocTpouTs npeobpaszoBanne BakiyHia 1a ypasHeHUs sin—1opioHa.

» TlocTpouTs npeobpasoBanne BaknyHua 1ua Monudunuposanoro ypasienus Kiad.

Saganusa mo Teme “MHTerpupyeMble JUCKPETH3ANME HEJIHHEHHBIX YPABHEHHH B YaACTHBIX MPO-
H3BOIHBIX:”

* IlocTpoHTh HHTErpHPYEMYIO MHCKPETH3AIHI0 MOIHuMHIApOBaHOr0 ypapHeHus Kiad® depes
npeobpazosanusa Jap6y.

2. Cnucok BOITPOCOB U (l/l.]'ll/l) 3aJaHuH 13 MMpOBEACHUSA l'[pOMe)KyTO‘-IHOﬁ arrecranmuun

3auer

3aueT craBUTCA CTyaeHTaMm, HaOpaBmuM 40 u Oosiee 6ANIOB MO KaXKI0M CaMOCTOATEIbHOU

pabore.
DK3aMeH

DK3aMeH MPOBOJUTCS B MUChMEHHOW ¢opme. Ha sk3ameHe mpoBepseTcss NMOHUMAaHHE
OCHOBHBIX KOHIENIMI IUCHUIUIMHBI, ONpeNeNeHuid U TeopeM. Takxke, MPOBEPSIFOTCS
BBIUMCIIUTEILHBIC HABBIKM CTYJCHTOB B KOHKPETHBIX 33/1a4aX, a TAaK)KE HABBIKU C UCTIOJIb30BAHUEM
nakera mporpamMmHoro odecredenuss Wolfram Mathematica. IIpomomkuTensHOCTh dK3amMeHa - 4
qaca.

Bomnpocsl Kk 3k3ameny:
1. YUro xakoe uHTerpupyemas cucrema aupdepeHInanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOAHBIX.
2. Onpenenenue mapsl Jlakca. Y ciioBue HyleBO# KpUBU3HBI U TIpejicTaBienue Jlakca.
3. Iloctpoenue napsl Jlakca ans ypasHenuit Kn® u nenuneitnoro ypasaenus lpenunrepa.
4. ConutonHble pemenus i ypasaenus Kad: 1-soliton, 2-soliton.
5. CummerpuM, 3aKOHbI COXPAaHEHHMs U T[EpBbIE MHTErpajibl B KauecTBE OIpeJeICHUsS
UHTETPUPYEMOCTH.
6. OcHOBHBIE IIaTH METO/Aa OOPATHOTO PACCESTHUSL.
7. TTocTpoeHME COMMTOHHBIX PELICHUH Ui ypaBHeHHUs SIN-[ opioHa.
8. Onpenenenune npeodpazoBanust baknyHna.
9. IlpeoOpazoBanue baknyHaa 11 ypaBHEHUI: TUCKPETHOE MOTEHIMAIbHOE ypBaBHeHne Knd, sin—
I'opnona. IlocTpoeHue pemieHns TUIla KUHK.
10. Inarpamma besaku. KoMmmyTaTHBHOCTS TpeoOpa3oBannii bakimyHaa.
11. oka3zaTtenbcTBO Teopemsl JlapOy.
12. Ilpumenenue Teopemsl apOy k ypaBHeHuto Kn®d. [Tocrpoenue n-conutonnoro pemenust Knd.
13. Cxema lapOy—Jlakca. Ilpumenenune k HenmuHEeWHbIM ypaBHeHUsM Tuna Hlpenunrepa (HYL).
14. [Ipeo6pazosanus JapOy mist HYIL, npousBognoro HYII u nepopmarumu npou3BoaHOTo
15. HVIIL. IToctpoeHne cooTBETCTBYIONMX peoOpa3oBanuil bakimyHna.
16. Ompenenenne TOYHOH WHTETPUPYEMON TUCKPETH3AIlMH HEITMHEWHOTO HWHTETPUPYEMOTO
YPaBHEHHUS C YaCTHBIMH ITPOU3BOIHBIMH.
17. YpaBHenus B kBag-rpadax u ux uHTerpupyemocts. Ilapa Jlakca mist cucreM ypaBHEHM B
KBaarpadax.
18. uckperusarws uepe3 npeodpazoanus JapOy. [Toctpoerne cucrem: Amep—SAmutoa u Toabl.
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19. C nomomsio Mathematica: mpoBepsITh YCIIOBHE HYJIEBOI KPUBH3HBI [ KOHKPETHBIX YPaBHEHUH,
CTPOUTH COJMTOHHBIX PELICHUH, PHCOBATH BOJBHBI, COJMTOHBI, KUHKH M AHTHKUHKH, CTPOHUTH
npeoOpaszoBanus lapOy u bakiryHa 17151 KOHKPETHBIX YpaBHEHHM, CTPOUTH pe- MICHHUS C TOMOIIBIO
npeobpazosanue apOy u bakiynna, auckperusuposats yepe3 cxemy lapOy—Jlakca.

3. Cucrema oLieHUBaHUA

CamocrosrenbHble pabOTHI SBISIOTCS 0O0s3aTenbHbIMU. Kakmas paGota mpoBepsieTcs, u
ctyneHTsl noiyqaroT ¢ 0 go 100 6amnoB no kaxoi padote. Mtoroas omeHka mo 3Toi AUCIUIUIMHE
BBIUUCIISIETCS 110 opMyIIe:

Hrorosast onenka = 0.4 X cpemnuii 6am1 mo camoct. paboram + 0.4 X HTOTOBBIM OaylI
JK3aMeHa

< 60 - HEeYTOBIETBOPHUTEIIBHO.

61-70 - ynoBierBoputensHO (3).

71-90 - xopormo (4).

91-100 - oTymuHO (5).

[TockonbKy OJHOM U3 OCHOBHBIX II€JICH 3TOTO MPEAMETa SIBISICTCS IPUBJICYEHUE CTYIEHTOB K
Hay4YHBIM MCCIJIECIOBAHUSAM, CTYIEHTBI, KOTOpPhIE BO BpEMs CEMeCTpa IMOJIYYWUIH OpPUTHHAIBHBIC
Hay4YHbIE PE3yJIbTaThl, IOJYYAIOT aBTOMAaTUYECKH OLIEHKY OTJIMYHO (5).
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