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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

HN-1IK-2.1

OO6nmagaer ycTOMYNBBIMA
3HAaHUSAMH B 00J1aCTH
OCHOBHBIX
MaTeMaTHIECKUX
JUCIMILINH, UX arapara
U PE3yJIbTaTOB

HN-1IK-2.2

O06aagaeT CIIOCOOHOCTHIO
MIPUMEHSATh COBPEMEHHBII
MaTeMaTHYECKUH armapar
B PEIICHUH Pa3IMIHBIX
3a7a4

3HaTh:

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

- punmocoduro meToga 0OpaTHOTO paccesTHUS; -
METO/IbI TOCTPOCHHUS PEIICHUH UHTEIPUPYEMBIX
CHCTEM.

Ymern:

- BOCTIPOM3BOIUTH MAaTEMaTHYECKHE PUEMBI,
WCTIOJIB3YEeMBIE ITPH IOCTPOCHUH PEeIICHUH
HEJIMHEHHBIX YPaBHEHUH B YACTHBIX
MIPOU3BOTHBIX;

- OTIPENIENIATh HHTETPHPYEMOCTD HEIMHEHHBIX
YpaBHEHUH B YaCTHBIX MIPOU3BOHBIX 110
Pa3NUYHBIM ONpEeIICHUSM HHTEIPHYEMOCTH;

- CTPOHTH COJIMTOHHBIE PEIICHHUS JIJIsS
KOHKPETHBIX HHTEIPUPYEMBIX CUCTEM; - CTPOUTh




peILIeHHs ¢ TIOMOIIBI0 IPeoO0pa3oBaHui
boknynna.

- TUCKPETU3UPOBATh HHTETPUPYEMBIE CUCTEMBI B
YaCTHBIX TPOU3BOAHBIX.

Biagerbs HaBbBIKAMM:

- IOCTPOCHUE COJIMTOHHBIX PELICHUN IS
ypaBHeHust Kopresera—/le ®pusa;

- IOCTPOEHHUE COTUTOHHBIX PEIICHUHN AT
HenuHerHoro ypaBHeHus Lpeaunrepa;

- IPaKTUYECKOT 0 MPUMEHEHUS METOIa
00paTHOTO paccesHusI JIsl IOCTPOSHHUSI PELICHU I
HEJIMHEHHBIX YPABHEHU MaTeMaTHYECKON
li1)1637047 8

- pabotsl ¢ maketoM Wolfram Mathematica;

- IPUMEHATH TEOPUIO TUCKPETHBIX PEILICHUU
HHTETPUPYEMBIX CUCTEM JJISl AUCKPETU3ALUU U
pELIEeHUs HETMHENHBIX YPAaBHEHUI
MaTeMaTHYeCcKON QH3HKH.

4. O0béMm, CTPYKTYypa U coJep:KaHue TUCHUTIINHBI

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

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHATHIH, DopMbI TEKYLIEr0
n/n AUCHUIIMHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 KOHTPOJISA
HX cOofiep:KaHHue padoTy CTyAeHTOB, ycneBaeMoCTH
U UX TPYA0EMKOCTh
(B akaieMUYECKHX Yacax) dopma
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1 |BBojgHas jpexnus. SagaHus It
OneMeHTapHbIe CaMOCTOSITETbHON
pelieHusl ypaBHCHHUS 7 4 4 1 8 |paborTsr
Kopresera-ne ®@pusa
(Ka®d).

2 |Metox oOpaTHO# 3a1aun 3ananus s
paccestHus U HeTMHEHHBIX CaMOCTOSITeTHHON
g hepeHInanbHBIX 7 4 4 1 8 paboTs
YpaBHEHUH B YACTHBIX
npousBoaHbIX. HenuHelinoe
npeobpazoBanne Pypee.

3 |3amaua Ha4aJILHOIO Saganus s
3HAYEHUS JIJIs1 YPaBHEHUS 7 4 4 1 8 |camocTosTeNnbHOM
Kn®. paboThI

4 |3akoHBI COXpaHEHUSI. Saganus It
JlarpamxuaHn. 7 4 4 1 8 |camocTosTeNnbHOM

I"aMmWIbTOHUAH. paboTHI
0,3 | 3,7 [3auer




HToro 3a 7 cemectp 16 | 16 4

0,3 | 35,7
72 akaj. yaca
5 |[Tapsr Jlakca. 3agaHus A
8 3 3 |camocrosiTenpHON
paboTHI
6 |Merox XupOTHL: 3agaHus A
OownuHeiHas Gopma. 8 3 1 4 |camocTosITeIHHON
paboThI
7 |Metox Ablowitz-Kaup- SamaHvs I
Newell-Segur (AKNS). 8 3 3 |caMOCTOSATENBHOM
paGoThI
8 |lIpeobpa3zoBanue lapOy u 3amanus s
Bboxnynna. 8 3 1 4 |caMocTOATENHLHOU
paboTHI

9 |HuTerpupyemsbie
AMCKpETH3aLHH } 8 4 4
HEJINHEWHBIX YpaBHEHUH B
YaCTHBIX TPOU3BOJHBIX.

2 | 05| 335 |9k3amen

Hroro 3a 8 cemecTp 16 4 | 05| 515
72 akan. yaca
BCET'O 16 | 32 8 |08 ]| 87,2

Coneprxanue pa3aeioB THCHUILTMHBI:

1. BBogHasi jiekuus. JJjieMeHTapHble pemieHus ypaBHenusi Kopresera-ge ®pusa (Knd).
1.1. BonHOBOI1 naker.

1.2. Pemenus tumna Geryiiei BOJIHbI

1.3. YenuHeHHbI€ BOJIHBI, COTMTOHHBIE PEIICHHUS.

1.4. ITpunoxenus B Wolfram Mathematica.

2. MeToa o0paTHOIi 3a1a4u paccessHUsl 1JIs1 HeJTHHEeHHbIX TH((epeHnaNbHBIX YPABHEHHH B
4acTHBIX NPou3BoOAHbIX. Hesmueiinoe npeodpa3zoBanne @ypobe.

2.1. Hamomunanue meTo1a 00patHoro npeodpasopanust @ypwe 1715 TUHEHHBIX AU} PepeHInanbHbIX
YPaBHEHMI B YaCTHBIX ITPOU3BO/IHBIX.

2.2. 3anmava paccestaust. [Ipumepst: dyukmuonan o, Gpyakuus sech”2 (x).

2.3. O6partHas 3a7aya paccesHusl.

2.4. Pewenue ypaBHenus [ enbdanna-JleBurana-Mapuenko. Koaddunnents orpaxenus.
2.5. ITpunoxenus B Wolfram Mathematica.

3. 3ajaya HaYaJIBLHOIO 3HaYeHus s ypaBHeHust Knd.

3.1. 3amaua obpaTtHoro paccessHus i ypaHeHus Knd.

3.2. DBomonus JaHHBIX paccesHus. JIuckpeTHbli criekTp. HenpepbIBHBIHM crieKTp.

3.3. I[locTpoenue pemeHusl.

3.4. 1-comutoHHOE, 2-COIUTOHHOE U N-COJIMTOHHOE PEIICHHE.

3.5. Ilpunoxenus B Wolfram Mathematica.

4. 3axonsbl coxpanenus. Jlarpanxuan. 'amunbsronunan. Iaper Jlakca.

4.1. ITapa Jlakca Kn®.

4.2. Nepapxus Jlakca Kn®d.

5. Meroa Xuporsl: OunHeiinast popma.

5.1. bununenHbIl onepaTop.

5.2. Pemiennie OMIIMHEHHOTO ypaBHEHMS.

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

6.1. ITaps! JIakca Tuna AKNS.

6.2. [Tapa AKNS ns nenuneitHoro ypasHenus Llpeaunrepa (HYII).



6.3. Meron 3axaposa-Illabara. HYII. YpaBuenue sin-I'opaoHa.

6.4. Ilpunoxenus: B Wolfram Mathematica.

7. llpeodopa3oBanue Jap0y.

7.1. Teopema JlapOy.

7.2. Conutonnoe pemenne Kn® ¢ momorisio mpeodpaszosanus apoy.

8. IIpeoOpa3zoBanue bakiaynaa.

8.1. [IpeoOpaszoBanue bakiyHaa st MOTEHIIMANBHOTO ypaBHeHUsT Knd.

8.2. IIpeoOpazoBanue bakiynaa nis ypaBHeHus sine-I opaoHa.

8.3. Anarpamma bpsnku.

9. UuTerpupyemblie IMCKPETU3ANUMN HEJIMHENHBIX YPABHEHU B YACTHBIX MPOU3BOIHbBIX.
9.1. Cxema Jlap0Oy-Jlakca.

9.2. Ilpeo6pazoanus JdapOy u bakmynma ms HY L.

9.3. Muckperuzauun HYIL, npoussognoro HYII u nedopmanmu npoussoanoro HYIII.
9.4. TuckpetHas cucrema Anjepa-Amuiona.

5. 06p330BaTeJ'[I)HbIe TEXHOJOI'MH, B TOM YHCJ/IE€ TEXHOJOIMM 3JJIEKTPOHHOI'0 06yqe}mﬂ Hu
AUCTAHIHNOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'MH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHHUH
06p330BaTeJ'[bHOFO npoumecca mo TMCHUMIJINHE

B nporecce 00ydeHHst HCTIONIB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoanas jnekuust — gact nepBoe LEIOCTHOE IPEICTaBICHUE O JUCIMILNIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME M3y4YeHHUS NaHHOW TUCHUIUIMHBL. CTYAEHTHl 3HAKOMATCS C Ha3HAYEHUEM U
3aJjauaMM Kypca, ero pojbl U MECTOM B CUCTeME y4eOHBIX JUCLHUIUIMH U B CUCTEME MOJATOTOBKH B
nenoM. Jlaercs kpatkuil 0630p Kypca, UCTOpUs pa3BUTUS HAYKU U MPAKTHKHU, JTOCTHIKEHUS B ITON
cdepe, MIMEHA U3BECTHBIX YYEHBIX, M3J1araloTcs MEpCleKTUBHbIE HalpaBieHus ucciepoBaHuil. Ha
ATOH JIEKIIMH BBICKA3BIBAIOTCS METOINYECKHE M OpraHU3alMOHHBIE 0COOEHHOCTH PadOTHI B paMKax
JAHHOM JUCLUIUIMHBL, a TAK)KE JAeTCs aHAJIU3 PEKOMEHAYeMOH yueOHO-MeTOAUYECKOM JINTepaTyphl.

AxageMuyecKasi JEKIUsS € 3JEeMEHTAMH JIeKIUH-0ecebl — II0CIIENOBAaTEILHOE H3JI0-
JKEHHE MaTepualla, OCYLIECTBISIEMOE IPEUMYILNECTBEHHO B BHIE MOHOJOra IpernojaBaTes.
DneMeHTHI JIeKIIMU-0ece/1bl 00eCIIeYrBaOT KOHTAKT MpenojaBaTels ¢ ayAuTOprue, 4To M03BOJISET
NpUBJIEKaTh BHUMaHUE CTYJICHTOB K HanboJiee BaKHbIM TeMaM JUCLUILUIMHBL, aKTUBHO BOBJIEKATh UX
B Y4eOHBII MpoIiecc, KOHTPOJUPOBATh TEMIT M3JI0KEHUs Y4eOHOro MaTepHaja B 3aBUCUMOCTU OT
YPOBHS €70 BOCIIPUSATHS.

IIpakTHYeckoe 3aHsATHE — 3aHATHE, IIOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHU M
HAaBBIKOB I10 3aKPEIUICHUIO TIOJYYCHHBIX Ha JICKI[UU 3HAHUU.

Koncynbranuum — BujJ ydeOHBIX 3aHATUH, SBIAIOIIMKACA OIHOM H3 (OpPM KOHTpPOISL
CaMOCTOSITeNIbHON paboTHI CTYIeHTOB. Ha KOHCYynbTanusx 1o npocs6e CTy1IeHTOB pacCMaTPUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IPY OCBOEHUU MaTepHualla JUCUMILIMHBL, IPEroiaBaTeilb OTBEYAaeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B MPOLIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JIMUEH3HOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOro MPOrPaAMMHOIO
ol0ecrieyeHusi, HCNOJb3YeMOI0 IPH OCYIIECTBJCHHH 00pa30BaTeJbHOr0 Ipouecca 1o
AUCHUIIJINHE

B mporiecce ocyiecTBiieHrs 00pa30BaTENILHOTO MPOIECCa MO JUCIUIUINHE HCIIOIb3YIOTCS:

st GOPMHUPOBAHUSI MAaTEPHAIOB JUIS TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH W TPOBEICHHUS
IPOMEKYTOUHOI aTTecTaluu, A1t GOPMUPOBAHUS METOTUUSCKUX MATEPHAIIOB MO TUCIUILINHE:

- mporpammbl Microsoft Office;

- m3pareabckasa cucreMma LaTeX;

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

7. IlepeyeHb CcOBpeMeHHBIX MNPO(ecCHOHAIBHBIX 0a3 [JAaHHBIX W HHGPOPMANUMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTeJIbLHOI0 Mpoiecca mo
AUCHHILINHE (PU HE00X0IMMOCTH)

B npouiecce ocyiiecTBiaeHUs 00pa30BaTEIbLHOrO MPOLEcca 0 AUCUUIIIIMHE UCIIONIb3YIOTCS:

- ABromatusupoBaHHas OubnuoreyHo-uHpopmarmonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DiekTpoHHO-0nbInoTeunas cucrema «kOpaiiT» https://urait.ru

- DnekTpoHHO-OnOMoTedHas cucrema «Jlanpy http://e.lanbook.com/

- DnekTpoHHO-O0uOMMOoTeuHas cuctema «Koncynprant CTyneHTay:
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M 10NOJIHUTEIbHOI YueOHOii TUTepaTypbl, pecypcoB HH(POPMAIMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «UHTepHeT» (NIpM HEOOXOAMMOCTH), PEKOMEHAYeMbIX /Il
OCBOEHMS THCIUIIHHBI

a) OCHOBHAasI JIUTEepaTypa
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. Benenue B Teopuro coinutoHOB: Yueb.mocobOue ans By30B. / B.
O.HoBokmenos - M.: UHCTUTYT KOMIIbIOTEPHBIX MccaeaoBanuit; Mxesck: b.u., 2002. - 94c.
0) 10MOJTHUTEILHAS 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. MarepuajbHoO-TeXHHYecKasi 0a3a, HeoOXoauMasi VI OCYLIeCTBJIEHHsS] 00pPa30BaTeIbHOIO
npouecca no AMCHUILINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXOoauWMasi JJI OCYIIECTBIEHUS 00pa30BaTEIbLHOTO
npoliecca 1o JUCIUIIMHE BKIIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBEIICHHSI 3aHATUH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUUYECKHUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUH ISl TIPOBEICHHSI TPYIIIIOBBIX ¥ WHAWBUYAIbHBIX KOHCYIbTAIIAN;

- yueOHbIe ayJUTOPUH JJIs TPOBEACHNUS TEKYIEro KOHTPOJIS M IPOMEXKYTOUHOM aTTecTalui;

- MOMEUICHHUS JJIsl CAMOCTOSITENTHON pabOThI;

- TMIOMELEHMS JUIsl XpaHEHHUs! U MPO(UIAKTUYECKOr0 00CITyKUBAaHUSI TEXHUUYECKUX CPEJCTB
00y4eHwusl.

[Tomemienuss A CaMOCTOSATENBHOW pabOThl OOYYaOUIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOUCHHS K ceTH «VMHTepHeT» M o0ecreueHneM IocTyma K
AIIEKTPOHHOM HH(opMaIoHHO-00pa3oBaTensHOU cpese 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 mpoBepsieTcss MOHUMAHHE
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
Jaca.

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 s ypasHenuit Kn® u nenuneitnoro ypasuenus lllpeaunrepa.
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. IlocTpoeHre COTUTOHHBIX peleHui 115 ypaBHeHus sin—[ opioHa.
8. Onpenenenune npeodpazoBanust baknyHna.
9. IlpeoOpazoBanue baknyHaa 11 ypaBHEHUI: TUCKPETHOE MOTEHIMAIbHOE ypBaBHeHne Knd, sin—
I'opnona. IlocTpoeHue pemieHns TUIla KUHK.
10. narpamma brsaku. KoMmmyTaTHBHOCTH TpeoOpa3oBanuii bakmyHna.
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. TIpeo6pazosanus HapOy mns HYIIL, npoussognoro HYII u nedpopmariuuu npon3BoHOTO
15. HVIIL. IToctpoeHne cooTBETCTBYIONMX peoOpa3oBanuil bakimyHna.
16. Ompenenenne TOYHOH WHTETPUPYEMON TUCKPETH3AIlMH HEITMHEWHOTO HWHTETPUPYEMOTO
YPaBHEHHUS C YaCTHBIMH ITPOU3BOIHBIMH.
17. YpaBuenus B kBag-rpadax u ux uHTerpupyemocts. Ilapa Jlakca mist cucreM ypaBHEHUH B
KBaarpadax.
18. uckperusarws uepe3 npeodpazoanus JapOy. [Toctpoerne cucrem: Amep—SAmutoa u Toabl.
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19. C nomomsio Mathematica: mpoBepsITh YCIIOBHE HYJIEBOI KPUBHU3HBI [ KOHKPETHBIX YPaBHEHUH,
CTPOUTH COJMTOHHBIX PEUICHUH, PHCOBATH BOJBHBI, COJIMTOHBI, KWHKH M AHTHKHHKH, CTPOHUTH
npeoOpaszoBanus lapOy u bakiryHa 17151 KOHKPETHBIX YpaBHEHHM, CTPOUTH pe- MICHHUS C TOMOIIBIO
npeobpazosanue apOy u bakiynna, auckperuszuposats 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 6amn mo camoct. padoram + 0.4 X HTOTOBBIA OayuT
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
HAay4YHBIM MCCIIEIOBAHUSAM, CTYJEHTBHI, KOTOPbIE BO BpEMsl CE€MeCTpa MOJYYHIM OpPUTHHAIbHBIC
Hay4YHbIE PE3yJIbTaThl, IOJYYAIOT aBTOMAaTUYECKH OLIEHKY OTJIMYHO (5).
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