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BCTYTI

Mporpama HaBYasibHOT AucuMnAiHA * PIBHAHHA 3 YaCTUHHUMMW NOXIAHUMUW™ CKNajeHa
BiZANOBIAHO 10 OCBITHLO-MPOECIIHOI Ta OCBITHLO-HAYKOBOI NMPOrpam NiAroTOBKM MaricTp
cneujanbHocTi 111 MartemaTtnka
OCBITHS Nporpama «MaTemaTuKa»

1. Onunc HaBYas/IbHOT ANCUMUMIHN

1.1. MeTol BMKNaAaHHA HaBYa/lbHOI AWUCUMMNIHW € HaBYaHHA MaWbyTHIX MaricTpis
OCHOBaM Teopii AnepeHUiaibHUX PIBHAHb 3 YACTUHHUMW MOXiAHUMW Ta Ti 3aCTOCYBaHHS [0
AOCNIMKEHHSA 3araflbHUX eninTUYHUX, NapaboniyHMX Ta rinepbonNivyHNX NIHIRHMX Ta AesKUX
HeNiHINHUX audepeHLiaibHUX PIBHSAHD.

1.2. OCHOBHVMMW 3aBLAHHAMMW BWBYEHHS AWUCUMNAIHA € O3HaOM/IEHHS MaibyTHIX
MaricTpiB 3 OCHOBHVUMW MeTOAaMW [OCNIMKEHHA 3ara/lbHUX NMiHINHWUX Ta LeAKUX HeiHInHMX
AndepeHLuiaNbHNX PIBHAHb 3 YACTUHHUMMW MOXIAHUMM.

1.3. KinbKicTb KpeauTis — 5

1.4, 3aranbHa KifibKicTb roguH — 150

1.5. XapakTepucTrka HaB4a/lbHOT AUCLUMNIIIHN

HopmaTumeHa / 3a B6opom
[JeHHa hopma HaBYaHHS | 3aouHa (aucTaHLiiliHa) (hopMa HaBYaHHS
PiK NiAroToBKu

1-i |
CemecTtp
1-i |
Nekuyii
32 rog. |
MpaKTUYHI, CeMiHAPCbKi 3aHATTA
32 rog. |
J'IaﬁopaTo‘pHi 3aHATTA
CamocrTiiiHa po6oTa
86 rog, |

y TOMY 4unC/i IHAMBIAYaNbHI 3aBAaHHS
po3paxyHKoBO-rpafdivHa pobota (1)

1.6. 3annaHoBaHi pe3y/nbTaTh HaBYaHHSA
3HaTu:

OCHOBHI TUNW NiHIMHNX AudepeHLialbHUX PiBHAHb 3 YACTUHHUMU MOXIAHUMU;
Teopito npoctopiB Cobonesa;

METO4N TEOPETUYHOIO BMBYEHHS MPO6/EMU iCHYBaHHS CMabKuUX PO3B’S3KiB efiNTUYHUX,
napabosniyHmX Ta rinepbonivyHnX PiBHAHD;

METOAW AOCNIMKEHHS PerynsapHOCTi cnabKnx po3s’s3KiB

MEeTO, KOMMAKTHOCTI A/ AOCNIMKEHHS ICHYyBaHHSA PO3B’A3KIB HEMiHIAHWX PIBHAHL 3
YaCTUHHMMM NOXIAHUMN.



YMiTu:
3acTocoByBaTU Teopito npoctopiB Cobonesa ANs LOCMIMKEHHA 3araibHUX eninTU4HmuX,
napaboniyHux Ta rinepboniyHnX piBHAHb APYroro NopsaKy;
BUKOPVCTOBYBATW Cy4aCHI METOAM BMBYEHHA NpPO6ieMU iCHYBaHHA PO3B’A3KIB PiBHAHb 3
YaCTMHHUMM MOXIAHUMW, L0 BUHUKAKOTL Y NMPUPOLO3HABCTBI;
3aCTOCOBYBaTU MeTOoAM MOOYAOBM HabMVMXKEHWX PO3B’A3KIB A0 3afgay  eninTUYHOro,
napabonivyHoro Ta rinepbonivyHoro Tmnis.

2. TemaTUYHUI NfaH HaBYaIbHOT AUCLMNIHN
Po3gin 1. NMpocTopu Cobonesa-CnoboaeubKoro.

Tema 1. MpocTopu Cobonesa-CnoboaeLbKoro Linoro nopsaxy.
O3HaueHHs Ta BNaCTUBOCTI OCHOBHUX Ta y3arafbHeHUX PYHKLiNA. Perynspu3adii.

OsHaueHHs npocTopis Cobonesa-Cnobogelpkoro W P(U)  Ta ix enemeHTapHi BiacTWUBOCTI.

Anpokcumauia rnagkumy yHKUiamu. Teopema npo npoLoBXeHHS. Teopema nNpo chig.
Tema 2. HepisHocTi Cobonesa.
HepiBHicTb anbappo-Hipenbepra-Cobonesa. HepigHicTb  Moppi.  3ara/ibHi  HEpiBHOCTI
Cobonesa.
Tema 3. KOMNakTHICTb.
Teopemu BKnageHHs. Teopema Pennixa-KoHapawosa. HepiBHOCTI NyaHKape.
Tema 4. IHWi BAM COBONEBCLKUX MPOCTOPIB.

MepeTBOpPeHHA dyp’e Ta Oro BMACTMBOCTI. 3acTOCyBaHHS [0 O3HAYeHHS MPOCTOPIB
Cobonesa y BCbOMY npocTopi. EksiBaneHTHIi Hopmu. [lpoctopu CoboneBa Heuinnx Ta
Bil’EMHMNX MOPSAKIB B 06MEXeHiin o6nacTti. O3HaueHHs npoctopiB Cob6o0neBa, WO 3a1exaTb Bif
yacy, TeopeMmn NpPo KOMMaKTHICTb.

Po3gin 2. Teopist NiHINHUX eNINTUYHUX PIBHAHb 3 YaCTUHHUMY MOXiAHUMU APYTOro NopsaKy

Tema 1. PiBHOMIPHI eNinTUYHI PIBHAHHS.
[MoHATTSA cnabkoro po3e’ssky. Teopema Jlakca-Minbrpama.

Tema 2. EHepreTuyHi OLiHKN.
TeopeMm iCHYBaHHSA CNabKMx po3B’A3KiB eliNTUYHNX PIBHSAHD.

Tema 3. PerynspHicTb cnabknx po3s’s3KiB.
BHYTPILWHA perynsapHicTb. BHYTPILWHSA perynspHiCTb BMCOKOTO MNOPSAKY. PerynspHictb Ao
rpaHuui. PerynsapHicTb 40O rpaHuLL BUCOKOTO NMOPALKY.

Tema 4. CuMeTPUYHI eninTuyHI onepaTopu.
Y3ara/ibHeHi BMaCHI 3HAYEHHS Ta (PYHKUIT CUMETPUYHUX eninTUYHUX onepatopiB. Teopema
Creknosa.

Po3gin 3. Teopisi napabonivyHuX PiBHAHb.

Tema 1. ManbOpKiHCHLKI anpokcumauit.
MoHATTA CNabkoro po3B’a3Ky MapabosiiyHOro PIiBHAHHA.  [aNbOPKIHCHKI — anpokcumauii.
KOHCTpyKUisa HabnmkeHWX po3B’A3KiB. EHepreTMyHi ouiHkW. Teopema iCHyBaHHSi Cnabkoro
PO3B’A3KY. EANHICTb CNabKOro po3s’A3Ky.

Tema 2. PerynspHicTb cnabknx po3s’s3KiB.
dopmasibHi OUiHKW. Teopema Npo NoAinLeHy perynsapHicTb. PerynspHicTb BUCOKOI0 MOPAAKY.



Po3gin 4. Teopisa rinep6onivHnX piBHAHb
Tema 1. ManbOpKIiHCLKI anpokcumauii.
MOHATTA CNabKoro po3s’A3Ky rinep6oiyHoro piBHAHHA. KOHCTPYKLiS HabIMKEHNX PO3B’A3KIB.
EHepreTuyHi ouiHKK. Teopema iCHyBaHHSA CMabKoro po3s’a3Ky. EANHICTL CMabKoro po3B’s3Ky.
Tema 2. PerynspHicTb cnabknx po3s’s3KiB.

Teopema Npo noniniieHy perynspHicTb. PerynspHicTb BUCOKOr0 NOpSsiAKY.

Po3gin 5.MeTo/f KOMNAaKTHOCTI.

MeTof KOMMNAaKTHOCTI Ha MpUKnagi PiBHAHHA HENiHIMHUX KOMMBaHb MNIacTUHW B
Ha/A3BYKOBOMY MOTOL,i rasy.
3. CTpyKTypa HaBYa/IbHOT AUCLUNIIIHN
Hassu po3ginis i KinbKiCTb roamH
Tem [leHHa hopma 3a04Ha (hopma
yCbOr0o y TOMY YUCHi yCbOro y TOMY YuCi
n n | na6. |iHA. | C. p. n| n | nab. | iHg. [c.p.
1 2 3 4 5 6|7 8 9/10] 11 | 12 |13
Po3gin 1. MpocTtopn Co6onesa-CnoboaeLbKoro

Tema 1. 10 2* | 2* 6
MpocTopun
Cobornesa-
CnobogeLbkoro
LLi/10r0 NOPsAAKY.

Tema 2. 10 2* | 2* 6
HepiBHOCTI
Cobornesa.

Tema 3. 10 2% | 2* 6
KoMnakTHICTb.

Tema 4. 16 2% | 2* 12
IHWI BNAK
COB0/IEBCLKIUX
NpOoCTOPIB.
Pa3om 3a po3gifiom | 46 8* | 8* 30
1
Po3gin 2. Teopis NiHINHUX eNiNTUYHUX PIBHSHb 3 YaCTUHHUMI NOXiAHMMW APYrOro NopsiaKy

Tema 1. 10 2* | 2* 6
PiBHOMIpHI
eNinTUYHI PIBHAHHSA.

Tema 2. 10 2% | 2* 6
EHepreTnyHi
OL{iHKMW.

Tema 3. 10 2% | 2* 6
PerynspHicTtb
CnabKux po3B’s3KIB.

Tema 4. 10 2% | 2* 6
CuMETPUYHI
eNinTUYHI

onepaTopu.




Pa3om 3a po3giniom | 40 8* | 8* 24

2

Po3pin 3. Teopis napabosiiyHMX PiBHSHb.
Tema 1. 10 2* | 2* 6
I"a/IbOPKIHCbLKI
anpokcumawii.
Tema 2. 10 2% | 2* 6

PerynspHicTtb
CnabKunx po3B’si3KIB.

Pa3om 3a posginom | 20 4* | 4* 12
3

Po3gin 4. Teopis rinepboniyHNX PiBHSHb.
Tema 1. 10 2* | 2* 6
I"a/IbOPKIHCbLKI
anpokcumawii.
Tema 2. 12 4* | 4* 8

PerynspHicTtb
CnabKunx po3B’si3KIB.

Ycboro 3a posgisiom | 22 4* | 4* 14
4
Po3ain 5. MeTog KOMNaKTHOCTI.

Tema 1. 22 6* | 6* 6
MeTopg
KOMMaKTHOCTI

Ycoorosa | 22 6* | 6* 6
po34i/I0M 5

Ycboro | 150 32* | 32* 86
rOAMH

)* BuknagatoTbCs UCTaHLiHO, Ha niaTgopmi ZOOM
4. Temu ceMiHapCbKUX (NPAKTUYHMX, N1Ta60PaTOPHUX) 3aHATb

No Ha3Ba Temu KinbKicTb

3/n rofAvH

1 OsHaueHHs npoctopis Co6onesa W*P(U) Ta iX enemeHTapHi 2
B/IACTMBOCTI.

2 HepisHocTi  Cob6onesa.  HepiBHicTb  [anbspao-HipeH6epra- 2
Cob6onesa. HepiBHicTb Moppi

3 KomnakTHICTb. Teopemu BKafieHHS. 2

4 MpocTtopn CoboneBa Hewinmx Ta Bif’eMHUX NOpAAKiB. MpocTopu 2

Co60n€Ba, LU0 3a/1eXKaTb Bif Yacy.

5 Cnabki hopMyntoBaHHA KpainoBux 3a4ay Ans eninTUYHNX PiBHSAHD. 2
6 3acTocyBaHHA TeopeMu Jlakca-Minbrpama. 2
7 PerynsipHicTb cnabkux po3B’s3KiB. 2
8 3a/laya Ha BNacHi 3Ha4YeHHs 4719 eNinTUYHUX OnepaTopis. 2
9 3actocyBaHHS MeTofa MaibopKiHa [0 NapaboNivyHNX PIBHSAHD. 2
10 PerynspHicTb cnabkmx po3s’a3KiB napabonivyHnX piBHAHb. 2
11 3acTocyBaHHA MeTofa ["anbopKiHa A0 XBUIbOBOI0 PIBHAHHS. 2
12 PerynspHicTb cnabkmnx po3s’sa3KiB rinepboivyHnX piBHAHb 2
13 MeToj KOMNaKTHOCTI 4
14 KoHTposnbHa poboTa. 4

Pa3om 32




5. 3aBfaHHA AN caMocTiHOI poboTun

No Bugun, 3micT camoCTiinHOT po60TH Kinbkictb
3/n roAviH
OnpautoBaHHA [04ATKOBOro Martepiany 3a BiAnoBiAHVMUN TEMAMN:
1 OsHaueHHs npoctopis Co6onesa W*P(U) Ta iX enemeHTapHi S
B/IACTMBOCTI.
2 HepisHocTi  Cob6onesa.  HepiBHicTb  [anbspao-HipeH6epra- 5
Cob6onea. HepisHicTb Moppi
3 KomnakTHICTb. Teopemu BKIafeHHS. 5)
4 MepeTBOpeHHs ®yp’e Ta WOro BNACTMBOCTI. 3acTOCYBaHHS [0 5
03Ha4YeHHsA NPOCTopiB Cobonesa y BCbOMY NpOCTOpI.
EkBiBasieHTHI Hopmu. Tpoctopn Cobonesa Heuinnx Ta Bif’€MHUX
nopsaKis B 06mexceHiin obnacti. Mpoctopyn CoboneBa, WO 3anexarb
Bif, Yacy.
5 Cnabki hopmyntoBaHHS KpalioBMX 3afay Ans eninTUYHUX PiBHSHb. 5
Teopema Jlakca-Minbrpama.
6 Teopemu iCHYBaHHA CNabKMX PO3B’A3KIB eiNTUYHUX PIBHSAHD. 5
7 PerynsipHicTb cnabkux po3B’s3KiB. 5
8 3a/laya Ha BNacHi 3Ha4YeHHs 41 eNlinTUYHMX OnepaTopis. 5
9 3actocyBaHHA MeTofa MasibopKiHa A0 PiBHAHHSA yaccoHa. Metop 5
KOMMNaKTHOCTI.
10 PerynspHicTb CnabKux po3s’s3KiB NMapaboiyHMX PiBHSHb. 5
11 3acTocyBaHHA MeToga [asbopkKiHa [0 XBW/IbOBOrO PIiBHAHHSA. 8
MeTo/, KOMMaKTHOCTI.
12 PerynspHicTb cnabkux po3s’a3KiB rinepboiiyHnX piBHSHb. 8
13 MeTo/, KOMMaKTHOCTI. 5
14 BrKOHaHH$ po3paxyHKOBO-TrpagivyHoi poboTu 10
15 MigroToBKa Ao eK3aMeHy. 5
Pa3om 86

6. IHAMBIgYyaNbHI 3aBAaHHA
Po3paxyHKoBO-rpaiyHa poborta (1)

7. MeToan HaBYaHHA

Jlekuii Ta NpakTUYHI 3aHATTA NPOBOAATLCA ayAMTOPHO. Y pasi Oro/ioLLeHHs KapaHTUHY,
3aHATTA NPOBOAATLCA ayAMTOPHO abo AUCTaHLiliHO (3a gornomMoroto nnatgopm ZOOM,
MOODLE) BignoBifHO A0 HakKa3y peKTopa XapKiBCbKOro HalioHa/IbHOr0 YHIBEPCUTETY iMeHi
B.H.KapasiHa).

8. MeToAmn KOHTPO/H0
—KOHTpO/bHa poboTa (1), po3paxyHKoBO-rpadivHa poboTa (1);
—eK3aMeH.

9. CxemMa HapaxyBaHHS 6aiB

| MOTOYHMIA KOHTPO/b, CAMOCTIHa pob0Ta, iIHAMBIAYaNbHI 3aBAAHHS

Po3ai | Po3ai | Po3g | KoHTpon | Po3pax | Ek3a
n3 na inb5 bHa YHKOBO | MeH

Posgin 1 Po3gin 2




po6oTta, | rpadiy
nepeno6a Ha
yeHa po6oTa
HaBYanb | nepenod Cyma
HUM aveHa
NnnaHoM | Hayas
bHUM
naaHoMm
TIT|T|T|T|T|T|T|T|T|T|T| T1
112(3|(4 (12|34 |1[2]|1)2
20 20 40 100
1121|1112 |2|2|2|2]|2 2

KpuTepii ouiHIOBaHHA

OuiHka OujiHKa 3a HaLiOHa/IbHOHO LLIKa/I0H0
B 6asiax
|OujiHka || MosiCHeHHs

90 -100|| BigmiHHO

TeopeTMUHWI 3MICT KypCY OCBOEHWIA LiiSIKOM, HEOOXiHI NpaKTUYHi
HaBMYKM poBOTM 3 OCBOEHMM MaTepia/iloM CPOPMOBaHI, BCi HaBYa/IbHi
3aBfjaHHs, SiKi nepefbayveHi NporpaMord HaBYaHHS BUKOHaHi B MOBHOMY
06cs3i, BigMiHHa poboTa 6e3 NoOMUIOK abo 3 OfHIE HE3HAYHOH
MOMWNKOLO.

70 -89 [o6pe

TeopeTUYHMN 3MICT KypCY OCBOEHWIA LIINIKOM, MPaKTUYHI HABUYKK
po60TKN 3 OCBOEHUM MaTepia/loM B OCHOBHOMY C(HOPMOBaHi, BCi
HaBYa/ibHI 3aBAaHHSA, AKi nepefbayeHi Nporpamoro HaBYaHHS BUKOHaHI,
AKICTb BUKOHaHHS >XOLHOIM0 3 HUX He OLiHeHO MIHIMa/IbHUM YAC/IOM
6anis, AesKi BUAM 3aBAaHb BUKOHaHi 3 NOMU/IKamMu, poboTa 3
[eKiNlbKkoMa He3Ha4YHUMK NOMUNIKaMK, abo 3 OAHIE — BOMA
3HAYHUMU NMOMUNKAMMU.

50 -69 || 3am0BifbHO

TeopeTUYHWN 3MICT KypCY OCBOEHWIA HE MOBHICTHO, afie NPOra/InHA He
HOCATb ICTOTHOr0 XapakTepy, HeO6XiAHI NPaKTUYHI HaBNUYKN POBOTH 3
OCBOEHVM MaTepia/ioM B OCHOBHOMY C(hopMOBaHi, BifbLLICTb
nepegbaveHnx NPOrpamMor0 HaBYaHHS HaBYa/IbHMX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWUJIKK, poboTa 3 TpbOMa
3HAYHUMU NOMUNIKAMMU.

1-49 ||He3agoBisibHO

TeopeTUYHMI 3MICT KypCYy HE OCBOEHO, HEOOXiAHI NPAKTUYHI HAaBUYKN
po60oTK He chopMOBaHi, BCi BUKOHAHI HaBYasIbHI 3aBAaHHSA MICTATb
rpy6i nomunku, goAaTkoBa caMocTiiHa pob0Ta Haf maTtepiasioM Kypcy
He NpuBee 40 3HAYMMOrO NiABULLEHHSA SKOCTI BUKOHaHHS HaBYa/IbHUX
3aBfjaHb, P060Ta, L0 NOTPebye NOBHOT NepepobKu

LLIkana ouiHiOBaHHSA

Cyma 6as1iB 3a BCi BUAM HaBYa/IbHOI
AISNIbHOCTI NPOTArOM CemecTpy

OujiHka

[NA eK3aMeHy Ana 3aniky

90 - 100 BiZAMIHHO

70-89 Aobpe 3apaxoBaHo




50-69 3a/10Bi/IbHO
1-49 He3a[l0Bi/IbHO He 3apaxoBaHO

10. PekomeHf0BaHa nitepartypa

OcHoBHa niTeparypa
1. Muxaitnos B.I. AndhdepeHumanbHble ypaBHEHUS B YaCTHbIX MPOM3BOAHbLIX, M.: Hayka,
1983.
2. UYyewos N.[4., BeefeHve B TEOPNO 6ECKOHEYHOMEPHIX AMCCUNATUBHIX CUCTEM,
XapbKos : AkTa, 2002.
3. Evans L.C. Partial Differential Equations (2" ed.), American Mathematical Society,
Providence, Rhode Island, 2010.

JonomixHa nitepartypa
1. Bnagmmupos B. C., ¥paBHeHUs MaTeMaTUUECKO hU3MKK © YUeBHVK /15 By30B : 5-e
n3g..gon.. - M. : Hayka, 1988 .
2. JlnoHc XK.-N1., MamkeHec 3. HenvHelHble rpaHnYHbIe 3a4a4mn 1 UX NpuioXeHus, M. :
Mwup, 1971.
MuxnuH C.I". JIHeliHble YpaBHEHUS B YaCTHbIX NPOM3BOAHbLIX, M.: BbicL. WwKona, 1977.
Gilbard D., Trudinger N., Elliptic Partial Differential Equations of Second Order (2nd
ed.), Springer, 1983.
5. J. L. Lions, Quelques Méthodes de Résolution des Probléemes aux Limites Non
Linéaires, Dunod, Paris, 1969.
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11. MocrnaHHA Ha iHhopMaLinHi pecypcy B IHTepHETI, Bigeo-neKuil, iHLLe MeTOANYHE
3abe3neyveHHs
1. wwwe-library.univer.kharkov.ua
2. http://puremath.univer.kharkov.ua/~Fastovskaya

3.Wolfram Math World: http://mathworld.wolfram.com/topics/Partial Differential Equations.html

4.Wikipedia: https://en.wikipedia.org/wiki/Differential _equation#Partial differential equations
5. MathOverflow: http://mathoverflow.net/questions/tagged/differential-equations




