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BCTYTI

Mporpama HaB4yasbHOI AUCUMNAIHN “PIBHAHHA Y YACTUHHWX TMOXIAHWNX-2"  cKNadeHa
BiZNOBIAHO A0 OCBITHLO-NPOMECIAHOI Ta OCBITHLO-HAYKOBOT MPOrpam MiAroToBKN «Marictp»
cneuianbHocTi 111 - MaTtematmnka
OCBITHA nporpamMa «MartemaTuka»

1. Onuc HaBYaNbHOI ANCUUNIHK

1.1. MeTot0 BUKNaAaHHS HaBYa/lbHOI AUCUMNIHA € NPOAOBXEHHS HaBYaHHSA MalibyTHIX
MaricTpiB OCHOBaM Teopii AudepeHuiaNbHUX PIBHAHb 3 YaCTUHHWMMK MoXigHUMK Ta i
3aCTOCYBaHHS 0 AOCNIMKEHHS HENIHIHNX AndepeHLianbHUX PiBHSHb.

1.2. OCHOBHWMMW 3aBLAHHAMW BWBYEHHA AWUCUMMNIHW € O3HANOM/IEHHA MalbyTHIX
MaricTpiB 3 OCHOBHUMW MeTOAaMW AOCNIKEHHA  HENiHIAHMX AndepeHLUialbHUX PiBHSHb 3
YaCTUHHUMM MOXIAHUMN.

1.3. KinbKicTb KpeauTis: 5

1.4. 3aranbHa KifnbKicTb roamH: 150

1.5. XapaKTepucTrka HaB4a/lbHOT AUCLUMNIIIHN

3a BU60OpOM
[eHHa (hopma HaBYaHHS \ 3ao4yHa (gucTaHuinHa) hopma HaBYaHHS
PiK NiAroToBKu
1-i |
CemecTtp
2-1 |
Nekujii
32 rog, |
[MpaKTUYHI, CEeMIHAPCbKI 3aHATTH
32 rog
I'Ia6opaTor‘)Hi 3aHATTA
CamocTiliHa po6oTa
86 rog. \

y TOMY YnC/li IHAMBIAYaNbHI 3aBAaHHSA

1.6. 3annaHoBaHi pe3ynbTaTh HaBYaHHS:

3HaTW:
OCHOBHI ifie1 3aCTOCYBaHHSA Teopii NONYrpyn A0 AOCNIMHKEHHA andepeHLianbHNX
PiBHSAHb;
OCHOBHI iflel 3aCTOCYBaHHA BapialiiiHUX MeTOLIB [0 AOCNIIKEHHS AndepeHLiabHUX
PiBHSAHb;

OCHOBHI iflel 3aCTOCYBaHHA HeBapiaLiiHUX MeToAiB (MOHOTOHHOCTI, HEPYXOMOT TOYKM,
CTUCKaUYMX 306paxKeHb) A0 AOCNIIKEHHS AN(epeHLiaIbHUX PIBHSAHD;
yMIiTU:
- 3aCTOCOBYBaTM ifel Teopii nonyrpyn A0 AOCMIIKEHHA napaboniiyHMX Ta rinepoonivyHmnx
PiBHAHb APYroro nopsaky;
OTpUMYBaTV Ta AOCIIKYBaTU PiBHAHHA Eilnepa-/larpaHxa;
3aCTOCOBYBATW MOHATTA KOEpPUWUTUBHOCI, HaniBHEMepepBHOCTI 3HU3Y, OMYK/OCTI [A/1f
AOCNIHKEHHSA MiHIMI3YHOUNX QYHKLIN;
3actocoByBaTu Teopemu Lllayaepa i Llegepa npo Hepyxomy TOUKY A0 AOCHILKEHHS
AndepeHLuiaibHUX PiBHSAHD.




2. TemaTUYHWUI Nf1aH HaBYaIbHOT AMCLMNNIHN

Po3gin 1. Teopia nonyrpyn Ans AOCNIMHKEHHA AndepeHLia/ibHNX PIBHAHb

Tema 1. OcHOBHI igel Teopii nonyrpyn.

O3Ha4yeHHs Teopii Nony rpyn, efieMeHTapHi BnacTueocCTi. AundepeHuianbHi
B/1IACTUBOCTI. BnacTmBOCTI pe30/IbBEHTH.

Tema 2. TBipHI onepaTopu CTUCKYOUMX NOMyrpyn.

Teopema Xinne-Wocign.

Tema 3. 3acTocyBaHHA Teopil nonyrpyn 4o napaboniyHmux piBHAHb ApYroro
NOPALKY.

MapaboniyHe piBHAHHSA K CTUCKato4a nonyrpyna.

Tema 4. 3acTocyBaHHA Teopil nonyrpyn 4o rinep60onivyHuX piBHAHb 4pYroro
NOPALKY.

inep6oniyHe PiBHAHHA AK CTUCKaKO4a Nonyrpyna.

Po3gin 2. BapiauinHi meToan pocnifjkeHHSA andepeHuiasibHUX PiBHSAHb

Tema 5. OcHOBHI ifiel BapiayiitHUX MeTOgiB.

Mepla Bapiauis. PiBHAHHS Eilnepa-/larpaHxa. Jpyra Bapiayis.

Tema 6. PiBHAHHS Eiinepa-JlarpaH>ka anst CUCTEM.

Hynb-narpaH>xuanu. [eTepMiHaHTV SK HY/b-/1ar paHXuaHu.

Tema 7. MiHimi3sytoui qyHKUIT.

ICHYBaHHS MiHIMi3ytounX (YHKUiA. KOoepuuTMBHICb, HamniBHEMEepPepBHICTb 3HU3Y.
OnyKnicTb.

Tema 8. Cnabki po3B’a3ku piBHAHHA Elinepa-/larpaH>ka.

MoTuBauis Ana posrnsgaHHs  cnabkux po3B’aAsKiB piBHAHHA Elinepa-JlarpaHxa.
CuncTtemm piBHSHb.

Tema 9. PerynsipHicTb MiHIMI3yt0UnX (PYHKUIA.

OuiHka pgpyroi noxigHoi. [pyra noxigHa MiHiMi3ytoumx yHKUin. Buuwa
PerynspHicTb.

Tema 10. 3agavi 3 06MeXKEHHAMM.

HeniHinHI 3agavi Ha BnacHi 3HayeHHs. OAHOGIYHI  06MEeXeHHs. [TapMOHIYHi
300paXKEHHS.

Po3gin 3. HeBapiauiiHi MeToAM JoCNimKeHHA gudepeHLiasibHUX PIBHAHb.

Tema 11. MeTOAM MOHOTOHHOCTI.

EHepreTnyHi ouiHKK. ICHYBaHHSA Ta €4HICTb CNabKOro po3s’A3Ky.

Tema 12. MeTO0AM HEPYXOMOT TOYUKM.

CTporo ctuckyrodi BigobpaeHHs. 3acTocyBaHHA Tepemy baHaxa Npo Hepyxomy
TO4Ky. 3acTocyBaHHA Teopem LLlayaepa i LLledepa Npo HEPYXOMY TOUKY.

Tema 13. TBEpKEHHS MPO HEiCHYBaHHA PO3B’A3KIB.



3. CTpyKTypa HaBYa/IbHOT AUCLUNITIHN

Hassu po3ginis i Tem

KinbKiCcTb roavH

AeHHa (hopma

yCbOro y TOMY YuChi
n n | nab. | iHg. | c.p.
1 2 3 41 5 6 7
Po3gin 1. Teopis nonyrpyn A8 SOCNIMHKEHHA AnepeHLia/IbHNX PIBHAHb
Tema 1. OsHayeHHA  Teopil  nmoayrpyn, 14 4 |4 6
efieMeHTapHi BN1IACTUBOCTI. BnactunsocTi
Pe30/IbBEHTH.
Tema 2. TBipHi onepaTopy CTUCKYHOUMX 10 2 |2 6
nonyrpyn. Teopema Xinne-Mocigw.
Tema 3. 3acTocyBaHHA [0 napabonivyHuX 10 2 2 6
PiBHSHb APYroro rnopsaky.
Tema 4. 3acTocyBaHHSA A0 rinep6oniyHmx 10 2 |2 6
PiBHSHb APYroro rnopsaky.
Pa3om 3a po3sginom 1 44 10 |10 24
Po3gin 2. BapiauinHi MeToAn AocnifpKeHHS andepeHuia/ibHUX PiBHSAHb
Tema 5. OcHOBHI ifel meTogis. MepLua Bapiais. 10 2 2 6
PiBHAHHA Einepa-SlarpaHa. [ipyra Bapiauis.
Tema 6. PiBHAHHA Ennepa-flarpaHxa Ans 10 2 2 6
cuctem. Hynb-narpaHxmaHu.
Tema 7. ICHYBaHHA MiHIMI3yOUNX (YHKLINA. 10 2 2 6
KoepunTUBHICb, HarniBHENepPepBHICTb  3HU3Y.
OnyKnicCTb.
Tema 8. CnabKi po3B’si3KM PiBHSIHHA Einepa- 10 2 2 6
NarpaHxa.
Tema 9. PerynsipHiCTb MiHIMi3yH0UMX YHKLIN. 10 2 2 6
Tema 10. 3agadvi 3 06MeXeHHAMU. HeniHiHi 10 2 2 6
3afa4yi  Ha BnacHi  3HadyeHHA.  OfHOGIYHI
06MEXEHHS.
Pa3om 3a po3ginom 2 60 12 |12 36
Po3gin 3. HeBapiaUiiHi MeToAM JOCNiMKeHHA andepeHLiasibHUX PiBHSAHb
Tema 11. MeToay MOHOTOHHOCTI. EHepreTuyHi 14 4 4 6
OUiHKW. ICHYBaHHS Ta €AHICTb  Clabkoro
pO3B’A3KYy
Tema 12. MeTogn Hepyxomoi Touyku. CTporo 14 4 4 6
CTUCKYHOUYI BiJOOPaXKEHHS. 3acTocyBaHHsA
Tepemy baHaxa NPoO  HEPYXOMY  TOYKY.
3acTocysaHHsa Teopem Llaypgepa i LLlethepa npo
HEPYXOMY TOYKY.
Tema 13. TBepgKeHHA nNpPO HeiCHYBaHHA 10 2 2 6
PO3B’SA3KIB.
Pa3om 3a po3sgisiom 3 38 10 |10 18
[MigroToBka Ao 3aiky 8 8
YCbOoro rogmH 150 32 |32 86




4. TeMy NPaKTUYHUX 3aHATb

No Ha3ga Temu KinbKictb
3/n roAvH
1 EnemeHTapHi BNacTMBOCTI Nonyrpyn. BnacTneBoCTi pe30/ibBEHTY. 4
TBipHI OrepaTopu CTUCKYHOUMX NOAYrpyn.
2 3acTocyBaHHA Teopii monyrpyn A0 napaboniyHUX PIBHSAHbL APYroro 4
NOPSAKY.
3 3acTocyBaHHA Teopil nonyrpyn 4o rinep6onivyHNX PiBHAHb APYroro 4
NOPSAKY.
4 3acTocyBaHHS BapiauiiiHUX meTogiB. PiBHAHHA Elinepa-J/larpaHxa. 4
MepLua Ta gpyra Bapiadii.
5 HeniHiiHi 3agayi Ha BNacHi 3Ha4eHHs. 4
6 AHani3 3afa4 3 06MeXXeHHAMU. OAHO6IYHI 0OMEXEHHS. 4
7 3acTocyBaHHA METOAIB MOHOTOHHOCTI Ta EHepPreTUYHKX OLiHOK. 4
8 3acTocyBaHHA TepeMy baHaxa Npo HepyXoMy TOUKY. 3aCTOCyBaHHSA 4
TeopeM LLlaygepa i LLiethepa npo Hepyxomy TOUKY.
Pa3om 32
5. 3aBaaHHSA Ans caMoCTiMHOT poboTn
No Buau, 3micT caMoCTiHOT po60TH Kinbkictb
3/n rofuH
OnpayoBaHHA TEOPETUYHOro MaTepiasly 3 BUKOPUCTAHHAM KOHCMEKTY
NEKLiN Ta peKOMeHA0BaHOI fiTepaTypu:
1 | BnactusocTi nonyrpyn. BnactneocTi pe3osibBeHTW. TBIpHI onepatopu 6
CTUCKYHOUMX nonyrpyn (JomMallHe 3aBAaHHS).
2 | CTuckyroui nony rpynu. 3actocyBaHHsA Teopii nonyrpyn Ao 12
napabonivyHMX PiBHAHbL APYroro nopsaky.
3 | 3acTocyBaHHS Teopil nonyrpyn 4o rinepbonivyHmnX piBHSAHbL APYroro 6
nopagky (JlomallHe 3aBaHHs).
4 | PiBHaHHS Eitnepa-/larpaHxa ansa cuctem. Hynb-narpaHxuaHu. 12
5 | 3acTocyBaHHSi KOEpPLMTUBHOCTI, HaNiBHENEPEPBHOCTI 3HN3Y, 6
ONYKNOCTI ANst LJOBEAEHHS iCHYBaHHA MiHIMI3YHOUMX DYHKLIA.
6 | 3agadi 3 06MEXEHHAMM. ICHYBaHHSA MiHIMI3YHOUNX QYHKLINA. 12
BapiayiiiHa xapakTepu3sauist MiHiMi3yroumx QyHKUN.
7 | 3acTocyBaHHS METOAIB MOHOTOHHOCTI. [N06ya0Ba HabNMXKEHNX 12
PO3B’A3KiB. EANHICTbL CMabKMX po3B’A3KiB ([loMalLHE 3aBAaHHS).
8 | 3acTocyBaHHA Tepemn baHaxa NpPo HepyXoMy TOUKY A0 AOC/iKEHHS 6
PIBHAHHSA peakuii-angysii (JoMallHE 3aBAaHHS).
9 | 3acTocyBaHHA TeopeM Layaepa i LLledhepa npo HepyXxomy TOUKY A0 6
LOCNIAKEHHSA KBa3iMiHINHUX eNiNTUYHUX PIBHSHb.
MigroToBKa Ao 3aniky 8
Pasom 86

6. IHauBIgyanbHI 3aBAaHHSA
He nepepb6ayeHi nnaHom




7. MeToan HaBYaHHA
Jekuii Ta NpaKTUYHI 3aHATTA NPOBOAATLCA ayAMTOPHO. Y pa3i OroNOLIEHHA KapaHTUHY,
3aHATTA NPOBOAATLCA ayAMTOPHO abo AMCTaHUiiHO (3a gonomorok nnathopm ZOOM,
MOODLE) BignoBigHO A0 Hakasy pektopa XapKiBCbKOro HaliOHa/lbHOro YHIBEepCUTETY iMeHi
B. H. KapasiHa.

8. MeToAmM KOHTPOS0

HaBuaHHA 3AIACHIOETLCA Yy (hOPMi NeKUild, NPaKTUYHUX 3aHATb, a TakoX Yy Qopmi
CaMOCTIHOT po60Tn (onpautoBaHHS HaBYa/bHOrO MaTepiany, POo3B’si3aHHA Y460BMX 3adau).
MeToAM KOHTPO/IKO: MOTOYHMIA (JOMalUHI 3aBfaHHS); KOHTPOSbHa po6oTa, NiACYMKOBUI
CEMECTPOBMIN eK3aMeH (3a BUOOPOM CTYAEHTA).

9. Cxema HapaxyBaHHs 6aniB

MOTOYHMIN KOHTPO/Ib Ta CaMOCTiliHa poboTa
Posgin 1 Posgin 2 Posgin 3 KoHTposibHa Pa- | Ek3a- | Cyma
TIT\T|\T|T|T|T|T|T T|T| T|T13 po6orTa, 30M | MeH
1,2/ 3|4/5|6/7|8]9| 10 11 12 nepef6ayeHa
HaBYa/IbHVM
Mn1aHom
31333/ 3/0/3[3[3/3|3|5]5 20 60 40 100

KpuTepii ouiHIOBaHHA HaBYalbHUX JOCATHEHb

OuiHka OujiHKa 3a HaLiOHa/IbHOHO LLIKa/I0H0
B 6asiax
lOuinka | MosCHEHHS

TeopeTMUHWI 3MICT KypCY OCBOEHWIA LIiSIKOM, HEOOXiHI NpaKTUYHi
HaBMYKM pobOTM 3 OCBOEHMM MaTepiailoM CPOPMOBaHI, BCi HaBYa/1bHi
90 -100|| BigmiHHO ||3aBAaHHS, fKi Nepef6ayeHi NPorpamMor0 HaB4YaHHs, BUKOHaHI B
NMOBHOMY 06c#3i, BigMiHHa po60Ta 6e3 NOMUIOK abo 3 OfHIED
HE3HaYHOK NMOMMUJIKOHO.

TeopeTUYHMIA 3MICT KypCy OCBOEHWIA LLINIKOM, NPaKTUYHI HaBUYKM
po60oTK 3 OCBOEHNM MaTepia/loM B OCHOBHOMY C(hOpMOBaHi, BCi
HaBYa/IbHI 3aBaHHA, SKi nepeabdaydeHi NPorpaMoro HaBYaHHs,

70 -89 [obpe BUKOHaHI, AKICTb BUKOHaHHS XXOAHOM0 3 HUX He OLiHEHO MiHIMa/IbHUM
yncniom 6ani., AesKi BUAW 3aBfaHb BUKOHAHI 3 noMuikamu, pobora 3
[EeKilbKoOMa He3HaYHUMK NOMUIKaMu, abo 3 OAHIE — BOMA
3HAYHUMU NOMUNIKAMMU.

TeopeTUYHWN 3MICT KypCY OCBOEHWIA HE MOBHICTHO, afie NPOraMHN He
HOCATb ICTOTHOr0 XapakTepy, Heo6XiAHI NPaKTUYHI HaBUYKN PO6OTH 3
OCBOEHVM MaTepia/ioM B OCHOBHOMY C(hopmOBaHi, BifbLUICTb
nepegbaveHnx NPOrpaMor0 HaBYyaHHS HaBYa/IbHMX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWU/IKYK, poboTa 3 TpbOMa
3HAYHUMU NOMUNIKAMMU.

50 -69 || 3am0BiNbHO

TeopeTUYHMIN 3MICT KypCYy HE OCBOEHO, HEOOXiAHI NPaKTUYHI HaBUYKMN
po60oTK He chopMOBaHi, BCi BUKOHAHI HaBYasIbHI 3aBAaHHSA MICTATb
1-49 ||He3agoBinbHO||rpy6i NoMWUKK, AoAaTKOBA CaMOCTIiiHa po60Ta Haf MaTtepiasioM Kypcy
He npvBese 40 3HAUYMMOro NiABULLEHHSA SKOCTI BUKOHaHHS HaBYa/IbHUX
3aBfjaHb, PO60Ta, L0 NOTPebye NOBHOI NepepobKu




LLlIkana ouiHOBaHHSA

Cyma 6anis 3a BCi BMAU OuiHKa 3a HaLiOHa/IbHOO LKA/
HaBHANIbHOL  AIANIBHOCTI | n g yotmpupisHeBoi Wkam| ANs 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. PekomeHz0BaHa niteparypa
OcHoBHa niTepaTypa

Evans L.C. Partial Differential Equations, American Mathematical Society, Providence,
Rhode Island, 2010.
Muxaiinos B.IM. QuddepeHynanbHble ypaBHEHNSA B YaCTHbIX MPOU3BOAHBIX, M.: Hayka,
1983.
. JInoHc X.-J1., MagpkeHec 3. HennHenHble rpaHUYHble 3a4a4m 1 nx NpuaoxeHus, M. :
Mwup, 1971.

JonomikHa niTepaTtypa

. MuxnuH C.I". JInHeliHble ypaBHEHUSA B YaCTHbIX NPOM3BOAHBIX, M.: Bbicw. Wwkona, 1977.
. J. L. Lions, Quelques Méthodes de Résolution des Problémes aux Limites Non
Linéaires, Dunod, Paris, 19609.

R. Showalter, Monotone Operators in Banach Spaces and Nonlinear Partial Differential
Equations, AMS Providence, 1997.

11. MocmnaHHA Ha iHhopMaLinHi pecypcu

Wolfram Math World: http://mathworld.wolfram.com/topics/PartialDifferential Equations.html
Wikipedia: https://en.wikipedia.org/wiki/Differential _equation#Partial_differential_equations
MathOverflow: http://mathoverflow.net/questions/tagged/differential-equations




