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BCTYTI

Mporpama HasuanbHOi ancumnninm “3AJAUYA PIMAHA-TI/IbEEPTA TA HENIHINHI
PIBHAHHA ” cknageHa BIiAgMoBIAHO [0 OCBITHLO-MPOGECIAHOT Nporpamu  MigroToBKM
“maricTp»

cneuianbHocTi 111 — MaTematuka

OCBITHA nporpama «MaTemaTunka»

1. Onuc HaBYaNbHOI ANCUUNIHK

1.1. MeTol0 BMKNafaHHs HaBYaNbHOI AUCLMNIHW € BUCBITNIEHHS OCHOBHUX i€ AOCMIIKEHHS
acMMNTOTUYHOT NOBEAIHKM PO3B’A3KIB MaTpUyHOI 3agadi PimaHa-Iinbbepta sK HeniHiiHOro
aHanory Metofy CTauioHapHOi (ha3v AN AOCAIMKEHHS aCUMMTOTUK PO3B’A3KIB HENiHIAHUX
IHTErPOBHUX CUCTEM.

1.2. OCHOBHVMMM 3aBfaHHSIMU BMBYEHHS AWUCUMMNNIHW € O3HAMOMNEHHS MalbyTHIX MaricTpiB 3
METOAaMN [AOCNIMKEHHS HENiHIMHMX PiBHSAHb, WO 6a3yroTbCA Ha BapiaHTi MeTody 06epHeHOT
3afayi PO3CIisSiHHA, KU Mae BUINSA 3afadi aHaniTYHoI akTopum3auii Tuny PimaHa-IinbbepTa, a
TaKOX 3 OCHOBHMMMW ifesiMX acMMMTOTMYHOrO aHanily po3s’A3KiB 3agadvi Kowi gna Takmx
PiBHSHb.

1.3. KifnbKiCTb KpeauTis: 4

1.4. 3aranbHa KifibKiCTb roguH: 120

1.5. XapaKTepucTrka HaB4a/lbHOI AUCLUMNIIIHN

3a BU60OpOM
[JeHHa hopma HaBYaHHS | 3ao4Ha (gucTaHuiliHa) hopMa HaBYaHHS
PiK NiAroToBKu
2-1 |
CemecTtp
3-in |
Nekujii
26 rog. |
[MpaKTUYHI, CEeMIHAPCbKI 3aHATTH
26 rof
I'Ia6opaTor‘)Hi 3aHATTA
CamocTiliHa po6oTa
68 rog. \

y TOMY YnC/i IHAMBIAYaNbHI 3aBAaHHSA

1.6. 3ansaHoBaHi pe3ynbTaT HaBYaHHS:
3HaTW:
B1aCTMBOCTI iHTerpanis TNy Kowi y pisHux Bunagkax (6ins KiHWiB KOHTYpY
IHTerpyBaHHs; y BUNaaKy 0CO6AMBOCTEN Pi3HOro Tmny);
Teopemu Npo po3B’A3aHHA CKaNSapHOI 3agadi PimaHa-I"inbbepTa;
Teopemu NPo po3B’A3aHHA MaTPUYHOT 3a4adi PimaHa-I inb6epTa;
inel 306pakeHHs nap Jlakca AN HeNiHIMHUX THTEFPOBHMX PIBHSIHb;




KOHCTPYKLiT po3B’a3KiB 3aga4 PiMaHa-I"inb6epTa Ha CUCTEMI KOHTYPIB 3 MOCTIHUMM
MaTpULAMM CTPUOKa;
ifel BUKOpUCTaHHSA g-yHKLIT 419 NOCNiA0BHOCTEN TpaHcdopmMaLliv 3agadi PimaHa-
lnbbepTa;
yMIiTU:
. KOHCTPYIOBaTV 3afadi aHaniTUYHOi (hakTOpM3aLlil, BMXOAAuM 3 po3B’A3kiB VocTa
NiHIMHUX PiBHAHb BIAMOBIAHWX Map Jlakca;
aHanisyBaTu «Tabnumui 3HakiB» g-thyHKUilA Ta 06mMpaT NOCNi4OBHICTb TpaHC(OopMaLLili
BUXiAHOT 3adadi PimaHa-I"inb6epTa;
KOHCTPYOBaTV NapameTpUKCK A1a aCMMNTOTUYHOIO aHanily 3agay PimaHa-IMinb6epTa;
AOBOANTK 30iXKHICTb, 3a BE/IMKMM 4acoM, pO3B’s3KiB 3afgay PimaHa-Iinbbepta a0
PO3B’A3KiB BiANOBIAHUX MOAENbHUX (TPaHNYHMX) 3a4ad.

2. TemaTN4YHWUI NfaH HaBYaIbHOT AUCLMNIHN
Po3gin 1. Teopisa rpaHMYHKMX 3agad PimaHa-T inb6epTa.

Tema 1. IHTerpan Tuny Kouui.
FonoBHe 3HayeHHs iHTerpany Tuny Kowi. ®opmynn Coxoubkoro-nemens. BnacTuBocTi
rpaHVMYHKX 3Ha4YeHb iHTerpany Tnny Kowui.

Tema 2. CkanspHa rpaHuyHa 3agava PimaHa-linb6epTa.
IHOekc 3apavi. 3agada PimaHa-IinbbepTa ang ogHO3B’A3HOI 06nacTi. 3agava PimaHa-Iinbbepta
AN 6arato3s’sA3HOT 06/1aCTi

Tema 3. MaTpuyHa rpaHnyHa 3afgada PimaHa-linbbepTa.
IHAeKC 3adadi. Teopemu NPO PO3B’A3HICTb 3ajaui.

Po3gin 2. Teopis 4OCNIA>KEHHS HENMiHIAHUX PIBHAHb METOL0M 00epHEHOT 3aaadi PO3CisHHS.

Tema 4. IHTerpoBHi HeNiHilHI PiBHAHHS.
Mapa Jlakca. Po3g'asku MocTa NiHiliHUX piBHAHb 3 Napu Jlakca. 3ajaya po3CisiHHA. Matpuus
PO3CisiHHA. CrnekTpanbHi PYHKLIT.

Tema 5. 3agava PimaHa-Iinb6epTa 415 iIHTErpoBHUX HENIHIAHWX PIBHSAHb.
OTpumaHHsA ciM’i 3agay PimaHa-I'inbbepTa 3 3agadi poscigHHA. 3afada PimaHa-linbbepta y
AKOCTi 06epHEeHOI 3afadvi Ana NiHIMHUX PiBHAHL 3 napu Jlakca. COMITOHHI PO3B’A3KU SK
cnevyianbHNUIA BUNaAoK po3B’A3KiB 3agadi PimaHa-inbbepTa.

Po3gin 3. AcuMnNTOoTUYHMIA aHani3 3aga4 Kowli 3 no4aTKOBUMU JaHMMMU, L0 crnajaloThb Ha
HEeCKIHYeHHOCTI.

Tema 6. ACMMNTOTWYHWIA aHani3 3agadi Kowwi B TepMmiHax acMMNTOTUYHOIO aHanisy
3afavi PimaHa-TinbbepTa.
Tabnuud 3HakiB (ha3oBoil (PYHKLIT. AnrebpaiyuHi (TPUKYTHI) (akTopu3auii maTpuLi CTPMOKIB Ha
[icHIRn oci. Jedopmauii KOHTYpY BUXigHOT 3agadi PimaHa-T"inbbepra.

Tema 7. ACUMNTOTMKA Y CEKTOpPI NOAI6GHOCTI.
3apava PimaHa-T"inbbepTta ans avdepeHLiasibHOro PiBHAHHA NapabonivyHoro UuiiHapy.
AnpokcumaLlis po3s’a3Ky BUXigHOT (AethopMoBaHOT) 3agadi PimaHa-T"iibbepTa po3B’A3KOM
3agadi PimaHa-I"inb6epta Ana piBHAHHA NapabonivyHoro unniHgpy. OTprMaHHS rosIoBHOro
u/ieHa aCUMMTOTUKMN.

Tema 8. ACUMNTOTUKN Yy nepexigHux 30Hax: 30Ha MeHnese.
3agava PimaHa-T'inbbepTta ans piBHAHHSA MeHneBe-11. AnpokcumaLis po3B’a3Ky BUXIAHOT 3a4adi
p03B’A3KOM 3afadi PimaHa-Iinb6epTa gna piBHAHHA MNeHnese-11.

Tema 9. ACUMNTOTUKM Y NepexifHNX 30HaX: 30Ha XBW/b AUCNEPCIAHOTO LLOKY.
3agaya PimaHa-Iinb6epTa Ha ABOX Bigpi3kax Ta il po3B’A30K Yy TepMiHax eninTUYHUX QYHKLIN.
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Po3gin 4. AcMMNTOTUYHMIA aHani3 3a4a4 Kowli 3 no4aTKOBUMU JaHMMU, LLIO He cnagalnTb
Ha HEeCKIHYeHHOCTI.

Tema 10. 3agava PimaHa-T'inbbepTa Ans 3agadi Kowi 3 noyaTKoBAMY JaHUMU Tuny
CXOZMHKM.
POoHOBI PO3B'A3KN NiHINHWUX PiBHAHL 3 Napy Jlakca. 3agada po3cisHHA Ta i TpaHcgopmMaLis y
3agayy PimaHa-T inb6epTa.

Tema 11. CekTOpa/bHi acMMNTOTHKK: 30Ha 3axaposa-MaHakoBa.
Hedopmauii BuxigHOT 3agadi PimaHa-TIinbbeprta. Anpokcumalis po3B’A3Ky BUXIAHOT 3afadi
po3B’A3KOM 3afadi PimaHa-IinbbepTa 415 piBHAHHA NapabonivyHOro uuniHapy.

Tema 12. CeKTOpa/bHi aCMNTOTWKMW: 30Ha NIOCKOT XBUSI.
3apgava PimaHa-Iinbbepta Ha ogHOMY Biapi3Ky. P03B’S30K Yy TepMiHax anrebpaiuHunx QyHKLUiN.
Anpokcumadii. 3agaya npo napameTpukc.

Tema 13. CeKkTOpa/bHi aCUMNTOTUKN: 30Ha €NiNTUYHOT XBUNI.
AnrebpalyHi thakTopmsauii MaTpuups cTprbky. 3agada PimaHa-T"inbbepTa Ha ABOX Bifpi3kax Ta ii
PO3B’A30K Y TEPMiHaX eNliNnTUUYHMX (hYHKLINA.

Tema 14. JlokanbHi 3agadi: napameTpUKCH.
P03B’A3KM TOK&/IbHOT 33a4i B TepMiHax (DyHKLi napabonivyHoro uuniHgpy. JIokanbHi 3agadi B
TepMiHax yHKUiT EVpi.

3. CTpyKTypa HaBYa/IbHOT AUCLNNJIIHN

KinbKiCcTb roamt
Hassu mofynis i Tem [JeHHa hopma
Ycboro y TOMY Ymchi
N n nab | iHg | cp
1 2 3 4 5 6 7
Po3pin 1. Teopisa rpaHMYHKMX 3agad PimaHa-TinbbepTa

Tema 1. IHTerpan Tuny KoLui. 8 2* 2 4

Tema 2. CkanspHa rpaHu4yHa 3agada PimaHa- 8 2* 2 4
inb6epTa.

Tema 3. MatpuyHa rpaHnyHa 3agava PimaHa- 8 2* 2 4
Iinb6epTa.

Pa3om 3a po3sginom 1 24 6 6 12
Po3gin 2. Teopis 4OCNIg>KEHHS HeNIHIMHUX PiBHAHb MEeT040M 06epHEHOT 3aaadi
PO3CISAHHSA
Tema 4. IHTerpoBHi HefiHiNHI PIBHAHHS. 8 2* 2 4
Tema 5. 3agava PimaHa-I"inb6epTa ans 10 2* 2 6

IHTErPOBHMX HENMIHINHWX PIBHSHb.

Pa3om 3a po3ainom 2 18 4 4 10

Po3gin 3. AcMMNTOTUYHMIA aHani3 3agad Kowi 3 no4aTKOBMMW AaHUMMU, LLLO

cnafalTb Ha HECKIHYEHHOCT .

Tema 6. ACMMNTOTUYHWIA aHani3 3agadi Kowwi 8 0 0 8

B TepMiHax aCMMNTOTUYHOIO aHani3y 3agadi
PimaHa-I"inb6epra.

Tema 7. ACMMNTOTMKA Y CEKTOPI MOAIOGHOCTI. 10 2* 2 6
Tema 8. ACMMNTOTUKM Y NepexigHNX 30HaX: 10 2* 2 6
30Ha leHneBe.

Tema 9. ACMMNTOTUKM Y NepexigHNX 30HaxX: 10 2* 2 6

30Ha XBW/Ib AWUCNEPCIAHOIO LLOKY.
Pa3om 3a po3sginom 3 38 6 6 26




Po3gin 4. AcMMNTOTUYHMIA aHani3 3agad Kowli 3 no4aTKOBMMW AaHUMMU, LLLO He
cnafalTb Ha HECKIHYEHHOCT .
Tema 10. 3agava PimaHa-T'inbbepta ans 8 2* 2 4
3afayi Kowli 3 noYaTkoBUMW JaHUMK TUMY
CXOLMNHKW.
Tema 11. CeKTOpasibHi aCUMMTOTUKN: 30Ha 8 2* 2 4
3JaxapoBa-MaHaKoBa.
Tema 12. CeKTOpasibHi aCUMMTOTUKM: 30Ha 8 2* 2 4
M0CKOI XBWI.
Tema 13. CeKTOpa/ibHi aCUMNTOTUKN: 30Ha 8 2* 2 4
eNliNTUYHOT XBUNI.
Tema 14. JlokanbHi 3agadi: napameTpuKkcu. 8 2* 2 4
Pa3om 3a po3ginom 4 40 10 10 20
YCbOro rognH 120 26 26 68
* BMK/agatTbCa AUCTaHLiliHO, Ha nnatgopmi ZOOM
4. TeMy NPaKTUYHUX 3aHATb
No HasBa Temu Kinbkictb
3/n rofuH
1 I"paHWYHi 3Ha4YeHHs iHTerpanis Tuny Kouui 2
2 CkanspHi rpaHuyHi 3agadi PimaHa-T"inb6epTa a1 po3iMKHEHUX 4
KOHTYpIB
3 Mapa Jlakca A5 NiHIRHUX PiBHSAHb 4
4 Mapw Jlakca Ans HeNiHINHKUX PiBHAHb 4
5 AcumnNTOTMKa PO3B’A3KiB 33aa4i Kowi ansa piBHAHHA KopTesera-ge 2
®pi3a 3 N0YaTKOBMMM JaHVMMU, L0 cnajaroTb Ao 0.
6 BeKTOpHI Ta MaTpu4Hi popMyntoBaHHS 3agad PimaHa-Iinb6epta 4
Ana piBHAHb KopTesera-fae ®pisza Ta Kamacn-Xosnbma.
7 AcUMNTOTMKA PO3B’A3KiB 334a4i Kowwi Ha Hy/IboBOMY (POHI Ans 2
piBHAHHS Kamacu-Xonbma.
8 ACUMNTOTUKA PO3B’A3KIB 3a4a4i Kowi A9 HeNiHIMHOrO PiBHAHHS 4
LLIpeniHrepa 3 no4aTKOBUMY JaHUMU TUMY CXOANHKN.
Pasom 26
5. 3aBfaHHA AN caMocTiHOI poboTun
No Buaun, 3micT caMoCTinHOT po60TH KinbKicTb
3/n rofAvH
OnpauoBaHHA JOAAaTKOBOro MaTepiany 3a BignoBiAHUMU TEMaMW:
1 | CkansapHi 3agayi PimaHa-I"inb6epta (JoMallHe 3aBAaHHs). 8
2 | BekTopHi (MaTpuyHi) 3agadvi PimaHa-Iinb6epra. 4
3 | AHanitnuni BnacTusocTi po3s’sskis ocTa Ans 04HOBUMIPHOTO 4
piBHAHHS LLpegiHrepa
4 | AHaniTWuHI BNacTMBOCTI po3B’A3KiB MocTa Ans cucTeMm piBHSAHD 6
[Jipaka
5 | Hyni cnekTpanbHMUX PYHKLIA. YMOBM Ha NULLIKK Ans 3agad PimaHa- 8
linb6epTa
6 | ACMMNTOTMKA Yy CeKTOpi nogibHocTi. 3agava PimaHa-I'inbbepta ans 6
AngepeHLiaibHOro PiBHAHHSA NapabonivyHoro LNIiHAPY.




7 | ACMMNTOTUKM Y NepexigHMx 30Hax: 30Ha lNeHne.e. 6

8 | 3apava PimaHa-I"inbbepTa Ansa 3agadvi KoLl 3 no4aTKOBMMU JaHUMU 6
TUMY CXOAMHKN (JJOMaLLHE 3aBAaHHS).

9 | TeTa-(hyHKUIT PimaHa. PimaHOBI NoBepxHi. basuc umknis. 4
[OndepeHuiann Ha piMaHOBMX MOBEPXHAX. ABeNeBI IHTerpaau.

10 | g-(byHKUiT. KOHCTPYKLIT g-PYyHKLi B TepMiHax iHTerpanis Tuny Kowwi 4
Ta B TepMiHax abeneBmnx iHTerpanis.

11 | CeKTopasibHi aCUMMTOTUKM: 30Ha eNINTUYHOT XBUJII. 4

12 | 3agadi napameTpukcis (JomallHe 3aBAaHHS) 4

13 | Migrotoska [0 3a/iky/eK3aMeHy 4

Pasom 68

6. IHauBIgyanbHI 3aBAaHHSA
He nepepb6ayeHi nnaHom

7. MeToan HaBYaHHA
Jlekuii Ta NpPaKTUYHI 3aHATTA NPOBOAATLCA ayAMTOPHO. Y pasi OronoLeHHs KapaHTUHY, 3aHATTH
NPOBOASATLCA ayAUTOPHO abo AucTaHuUiliHO (3a gonomorot nnatgopm ZOOM, MOODLE)
BIAMOBIAHO [0 Haka3y pekTopa XapKiBCbKOrO0 HaLiOHa/IbHOMO YHIBEPCUTETY  IMeHi
B. H. KapasiHa.

8. MeToamM KOHTPOSII0
HaBuaHHS 34IACHIOETLCA Y (HOPMI NEKLiiA, NPaKTUYHKUX 3aHATb, a TaKoX Y (hOpMi caMOCTINHOT
poboTn (OnpautoBaHHS HaB4Ya/IbHOro Matepiany, po3B’A3aHHs Yy4y60BUX 3afad). Metoam
KOHTPO/IO: MOTOYHWIA (LOMAaLUHI 3aBfaHHS); KOHTPO/bHA po60oTa; MiACYMKOBWIA CEMECTPOBWIA
eK3ameH, 3a/1iK (3a BUOOPOM CTYAEHTA).

8. Cxema HapaxyBaHHs baniB

[MOTOYHMIA KOHTPO/Ib Ta CAMOCTiNHa poboTa
Po3gin 1l | Po3gi Po3gin 3 Po3gin 4 KoHTponb- | Bebo |Eksamen/| Cy
n2 Ha po6oTa | o 3anik | ma
T|T|T|T|T|T|T|T|T,| T T, T|T|T
1(2(3|4 |56 |7|8]9]|10f 11| 12|13| 14 20 60 40 100
3/3]3/3[3|]0]3[3[3|]3|]0][3]5]5
KpuTepii oLiHIOBaHHA HaBYalbHUX LOCATHEHb
OuiHka OuiHKa 3a HaLiOHa/IbHOHO LLIKAJIoH0
B 6anax
lOujinka | MOSICHEHHS

TeopeTMyHWIA 3MICT KypCy OCBOEHMIA LiNIKOM, HEOOXiAHI NPaKTUYHI
HaBMYKM POBOTK 3 OCBOEHMM MaTepiasioM C(HOPMOBaHI, BCi HaBYa/IbHI
90 -100|| BigmiHHO |[3aBfjaHHA, SKi NepegbayeHi NPOrpaMor0 HaBYaHHA BUKOHaHi B MOBHOMY
06cs3i, BigMiHHa poboTa 6e3 NOMWIOK abo 3 OAHIE HE3HAUYHOH
MOMWKOHO.

TeopeTUYHWN 3MICT KYpCY OCBOEHWIA LIINIKOM, MPaKTUYHI HABUYKK
70 -89 [obpe po60TK 3 OCBOEHMM MaTepia/loM B OCHOBHOMY C(hOpMOBaHi, BCi
HaBYa/ibHI 3aBAaHHSA, AKi nepefbayeHi Nporpamor0 HaB4YaHHS BUKOHaHI,




AKICTb BUKOHaHHS XXOAHOM0 3 HUX He OLiHEHO MiHIMa/IbHUM YMC/IOM
6ani., AesKi BUAW 3aBfaHb BUKOHAHI 3 NOMUIKamu, poboTa 3
AeKiNIbKoMa He3HauYH1MK NoMuKamu, abo 3 OfHIEH — ABOMA
3HAYHUMKN NOMUIKAMMN.

50 -69 || 3am0BiNbHO

TeopeTUYHWN 3MICT KypCY OCBOEHWIA HE MOBHICTHO, afie NPOra/InHA He
HOCATb iICTOTHOrO XapakTepy, HeOOXiAHI NPaKTUYHI HaBNYKN PO6OTH 3
OCBOEHVM MaTepia/ioM B OCHOBHOMY C(hopMOBaHi, BifbLUICTb
nepegbaveHnNx NPOrpamMoro HaBYyaHHS HaBYa/IbHMX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWUJIKK, poboTa 3 TpbOMa
3HAYHUMU NOMUNIKAMMU.

TeopeTUYHMI 3MICT KypCY HE OCBOEHO, HEOOXiAHI MPaKTNUYHI HAaBUUKK
po60oTK He chopMOBaHi, BCi BUKOHAHI HaBYasIbHI 3aBAaHHSA MICTATb

1-49 ||He3agoBinbHO|rpy6i NOMUAKK, OAATKOBA CAMOCTIiiHA po60Ta Haj MaTepianom Kypcy

He NpvBede A0 3HAYMMOrO NiABULLEHHS SKOCTI BUKOHAHHS HaBYalbHUX
3aBfjaHb, P060Ta, LLIO NOTPedye NOBHOT NepepobKu

=

LLIkana oyiHOBaHHA

Cyma 6anis 3a BCi BMAU OuiHKa 3a HaLiOHa/IbHOO LLIKASIOH
HaBHa/IbHOI — A1A/IbHOCTI [N YOTVPMPIBHEBOI LUK/ [N ABOPiBHEBOT LKA/
MPOTATOM CEMECTPY OL|iHIOBAHHS OL|iHIOBAHHS
90 - 100 BiAMIHHO
70-89 Aobpe 3apaxoBaHo
50-69 3a/10BiNIbHO
1-49 He3a[J0Bi/IbHO He 3apaxoBaHO

10. PekomeHi0BaHa niteparypa
OcHoBHa niTeparypa

MaxoB &.[. KpaeBble 3agaun. — M.: dusmarrus, 1963.

T.Trogdon and S.Olver, Riemann-Hilbert problems, their numerical solutions, and the
computation of nonlinear special functions. — SIAM, Philadelphia, 2012.

TaxtampkaH J1.A., ®agaees J1.[. [aMUNbTOHOB NOAXO[ B TEOPUM CONUTOHOB. — M.: Hayka,
1986.

MapueHko B.A. Onepatopb! LUTYypMa-J/InyBunng n mux npunoxeHus. — K.: Hayk. aymka,
1986.

JonomixHa niteparypa

A6nosuy M., Curyp X. ConuToHbl 1 METOA 06paTHOi 3agaun. — M.: Mup, 1987.

3axapos B.E., MaHakos C.B., Hosukos C.I1., MuTaesckuii J1.M. Teopus CONUTOHOB: METOS,
obpaTHoii 3agaun. — M.: Hayka, 1980.

Deift P. Orthogonal Polynomials and Random Matrices: A Riemann-Hilbert Approach.
Courant Lecture Notes in Mathematics, New York, AMS, 2000.
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4. Miller P. Applied Asymptotic Analysis. Graduate Studies in Mathematics. Providence,
Rhode Island, AMS, 2006.

5. Clancy K., Gohberg I. Factorization of Matrix Functions and Singular Integral Operators.
Basel, Birkhauser, 1981.

11. IHdopmauiiHi pecypcu

Wolfram Math World: http://mathworld.wolfram.com/InverseScatteringMethod.html
Wikipedia: https://en.wikipedia.org/wiki/Integrable system
MathOverflow: http://mathoverflow.net/questions/6379/what-is-an-integrable-system




