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BCTYTI

Mporpama HaBYasibHOT AMCUMMIHKM  *“ PIBHAHHA 3 YaCTUHHMMMW noXxigHumn - 1”7
CKnageHa BifgnoBiAHO [0 OCBITHbO-MPOMECIAHOI Ta OCBITHbO-HAyKOBOI Mporpam
NiAroToBKN MaricTp

cneyianbHocTi 111 MartemaTtuka

OCBITHA Nporpama «MaTemaTuka»

1. Onnc HaBYa/IbHOT ANCUUMNIHN

1.1. MeTol BUKaAaHHA HaBYa/IbHOI AWUCUMMNIHM € HaBYaHHA MabyTHIX MmaricTpis
OCHOBaM Teopii AndepeHLia/lbHUX PIBHAHb 3 YACTMHHWMMW MOXIAHUMMK Ta 1T 3aCTOCYBaHHA [0
[OCNIIKEHHSA 3ara/lbHUX eninTUYHUX, napaboniyHMx Ta rinepbonivyHNX NIHIRHUX Ta AesKux
HeNiHIMHMX agudepeHLiabHNX PIBHSAHD.

1.2. OCHOBHVMMM 3aBAaHHSIMW BUBYEHHS AMCLUMMIIHW € O03HAWOM/IEHHS ManbyTHIX
MaricTpiB 3 OCHOBHMMW MeTOAAaMW [OCNIMKEHHS 3ara/lbHUX NiHINHMX Ta AeAKUX HeNiHinHMX
AndepeHLuianbHNX PIBHAHb 3 YACTUHHUMU MOXIAHUMMU.

1.3. KinbKicTb KpeauTiB — 5

1.4. 3aranbHa KifnbKicTb rogH — 150

1.5. XapaKTepucTrKa HaB4a/lbHOT AUCLUMNITIHK

HopmaTtuneHa / 3a BU60pom

[eHHa (hopma HaBYaHHS \ 3ao4yHa (gucTaHuinHa) hopma HaBYaHHS
PiK NiArotoBKu

1-i \
CemecTp
1-i \
Nekuyii
32 rop, |
MMpaKTUYHI, CEMIHAPCLKI 3aHATTA
32 rog, |
I'Ia6opaTo‘pHi 3aHATTA
CamocTiliHa po6oTa
86 rog, \

y TOMY 4uCni IHAMBIAYaNbHI 3aBAaHHS
pO3paxyHKOBO-rpadivHa poboTa (1)

1.6. 3annaHoBaHi pe3y/nbTaTu HaBYaHHSA
3HaTu:

OCHOBHI TUNW NiHIMHNX AudepeHLialbHUX PIBHAHb 3 YACTUHHUMW MOXIAHUMU;
Teopito npoctopiB CoboneBa;

METOAM TEOPETUYHOr0 BMBYEHHA MPO6/IEMU ICHYBaHHSA CMabKuUX PO3B’A3KIB eNinTUYHKX,
napabonivyHKx Ta rinepboniyHnX piBHSHb;

MEeTOAM LOCNIIPKEHHSA PerynspHOCTi cnabKmx po3B’A3KiB



4

MEeTOZ, KOMMAKTHOCTI A/ AOCNIMKEHHSI ICHYyBaHHSA PO3B’A3KIB HENiHIAHWX PIBHAHL 3
YaCTMHHUMM MOXIAHUMN.

YMiTn:

3acTocoByBaTU Teopito npoctopiB Cobonesa ANs AOCMAIMKEHHA 3aranbHUX eninTUYHKUX,
napabonivyHux Ta rinepboniyHNX piBHAHL APYroro NopsaKy;

BUKOPUCTOBYBATU Cy4acCHi MeTOAM BMBYEHHS NpPo6ieMu iICHYBaHHA PO3B’A3KIB PIBHAHL 3
YaCTUHHMMM NOXIAHUMW, LLLO BUHMKAKOTb Y NPUPOA03HABCTBI;

3aCTOCOBYBaTU MeTOAM MOOYAOBM HabMMXKEHWX PO3B’A3KIB A0 3afgay  eninTUYHOrO,
napabosniyHoro Ta rinepboniyHoro TMnis.

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

Tema 1. MpocTopu Cobonesa-CnobofeLbKoro Linoro nopsaky.
O3HayeHHs Ta BaCTMBOCTI OCHOBHMX Ta y3arabHeHuX yHKUiN. Perynsapusadii.

OsHaueHHs npocTopis CoboneBa-Crobogelpkoro W P(U)  Ta ix enemeHTapHi BiacTWUBOCTI.

Anpokcumauia rnagkumy yHKUiamu. Teopema npo npoLoBXeHHS. Teopema npo chig.
Tema 2. HepisHocTi Cobonesa.
HepiBHicTb anbappo-Hipen6epra-Cobonesa. HepiBHicTb  Moppi.  3araibHi  HepiBHOCTI
Cobonesa.
Tema 3. KOMNakTHICTb.
Teopemu BKnageHHs. Teopema Pennixa-KoHapawosa. HepiBHOCTI NyaHKape.
Tema 4. IHWi BAM COBONEBCLKMX MPOCTOPIB.

MepeTBOpPeHHA dyp’e Ta WOro BMACTMBOCTI. 3aCTOCYBaHHS [0 O3HAYeHHs MpPOCTOPiB
Cobonesa y BCbOMY npocTopi. EkBiBaneHTHIi Hopmu. [lpoctopn CoboneBa Heuinnx Ta
Bil’EMHMNX MOPSAKIB B 06MEXeHiin o6nacTti. O3HaueHHs npoctopiB Cobo0neBa, WO 3a1exaTb Bif
yacy, TeOpeMm NpPo KOMMNaKTHICTb.

Po3gin 2. Teopist NiHINHUX eNINTUYHUX PIBHAHb 3 YACTUHHUMM NOXIAHUMU APYrOro nopsiaky

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

Tema 2. EHepreTuuHi OLiHKN.
TeopeMm iCHYBaHHSA CNabKmx po3B’A3KiB eliNTUYHNX PIBHSAHD.

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

Tema 4. CUMeTPUYHI eninTuYHI onepaTopu.
Y3ara/ibHeHi BMaCHI 3HAYeHHS Ta (PYHKUIT CUMETPUYHUX eninTUYHUX onepatopis. Teopema
Creknosa.

Po3gin 3. Teopis napabonivyHMX PiBHSAHb.

Tema 1. ManbOpKiHCHKI anpokcumauit.
[MOHATTA Ccnabkoro po3B’sA3Ky NapabonivyHOro pPiBHAHHA. [a/bOPKIHCHKI  anpokcuMMalit.
KOHCTpYKUia HabnmkeHWX po3B’sA3KiB. EHepreTMyHi ouiHkW. Teopema iCHyBaHHSi C/abkoro
PO3B’A3KY. EANHICTb CNabKoro po3s’A3Ky.



Tema 2. PerynspHicTb cnabknx po3s’s3KiB.
dopmasbHi OUiHKW. Teopema Npo NOAINLEeHY perynspHicTb. PerynspHiCTb BUCOKOIo NOpsAaKYy.

Po3pgin 4. Teopisi rinepbonivyHnX piBHAHb

Tema 1. ManbOpKIiHCLKI anpokcumauii.
MOHATTA CNabKoro po3s’A3Ky rinep6oiyHoro piBHAHHA. KOHCTPYKLiS HabIMKEHNX PO3B’A3KIB.
EHepreTuyHi ouiHKK. Teopema iCHyBaHHSA CNabKoro po3s’a3Ky. EANHICTL €1abKoro po3s’sa3Ky.
Tema 2. PerynspHicTb cnabknx po3s’s3KiB.
Teopema nNpo noninLweHy perynapHicTb. PerynsapHicTb BUCOKOTO NMOPSAAKY.

Po3gin 5.MeTo/f KOMNAaKTHOCTI.

MeTof KOMMNAaKTHOCTI Ha MpUKnagi PiBHAHHA HENiHIMHUX KOMMBaHb MNIacTUHW B
HaA3BYKOBOMY MOTOL,i rasy.

3. CTpyKTypa HaBYa/IbHOI AUCUNMAIHK

Hassu po3ainis i KinbKicTb roguH
Tem [leHHa hopma 3a04Ha (hopma
yCbOro y TOMY YuChi yCbOro y TOMY Ymchi
n n | nab. |iHA. | C. p. n| n | nab. | iHg. [c.p.
1 2 3 4 5 6 | 7 8 9/10| 11 | 12 |13
Po3ain 1. MpocTtopn Cobonesa-CnoboaeLbKoro
Tema 1. 10 2% | 2% 6
lNpocTopu
Cobonesa-
CnoboaeLbKoro

LlifIoro nopsiaKy.

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
npocTopiB.
Pa3om 3a posginom | 46 8* | 8* 30
1
Po3gin 2. Teopis NiHIAHUX eNiNTUYHUX PIBHSAHb 3 YaCTUHHUMUW NOXIAHMMW 4PYroro nopsiaky
Tema 1. 10 2* | 2* 6
PiBHOMIpHI

eNinTUYHI PIBHAHHSA.

Tema 2. 10 2* | 2* 6
EHepreTnyHi




OL{iHKMW.

Tema 3.
PerynsipHictb
cnabKux po3B’si3KiB.

10

2*

2*

Tema 4.
CUMETPUYHI
eninTuYHi
oneparopm.

10

2*

2*

Pa3oM 3a po3ginom
2

40

8*

8*

24

Po3pin 3. Teopis napabosiiyHMX PIBHSHb.

Tema 1.
I"a/IbOPKIHCbLKI
anpokcumawii.

10

2*

2*

6

Tema 2.
PerynsipHictb
CnabKunx po3B’si3KIB.

10

2*

2*

Pa3oM 3a po3ginom
3

20

4*

4*

12

Po3pin 4. Teopis

rinep60oiYHmX PiBHSAHb.

Tema 1. 10 2* | 2* 6
I"aIbOPKIHCbLKI
anpokcumawii.
Tema 2. 12 4* | 4* 8
PerynspHicTtb
CnabKunx po3B’si3KIB.
Ycboro 3a posginiom | 22 4* | 4* 14
4
Po3ain 5. MeTog KOMNaKTHOCTI.
Tema 1. 22 6* | 6* 6
MeTopg
KOMMaKTHOCTI
Ycborosa | 22 6* | 6* 6
po3ainom 5
Ycooro | 150 32* | 32* 86
roAvH

)* BuknagarTbCs UCTaHLiHO, Ha niaTgopmi ZOOM

4. Temu ceMiHapCbKUX (NPaAKTUYHMX, N1Ta60PaTOPHUX) 3aHATb

No HasBa Temu KinbkicTb

3/n roaunH

1 OsHaueHHs npocTtopie Cob6onesa W*P(U) Ta iX enemMeHTapHi 2
B/IACTUBOCTI.

2 HepisHocTi  Co6oneBa. HepiBHicTb  anbappo-HipeHbepra- 2
Cob6onesa. HepiBHicTb Moppi

3 KomMnakTHICTb. Teopemu BK/IafieHHS. 2

4 MpocTtopn Cobonesa Heuinnx Ta Bif’ eMHUX Nopsakis. MpocTopu 2
Co60n€Ba, LU0 3a/1eXKaTb Bif, Yacy.




5 Cnabki hopmyntoBaHHS KpaoBMX 3agad  Ans  eninTuyHKX 2
PIBHAHb.
6 3acTocyBaHHsA Teopemu Jlakca-Minbrpama. 2
7 PerynsipHicTb cnabkux po3B’s3Kis. 2
8 3a/laya Ha BNacHI 3Ha4YeHHs 41 eNlinTUYHUX OnepaTopis. 2
9 3actocyBaHHS MeTofa MaibopKiHa [0 NapaboNivYHNX PIBHAHD. 2
10 PerynspHicTb cnabkmx po3s’sa3KiB MapaboniyHmMX pPiBHAHb. 2
11 3acTocyBaHHsA MeTofa "anbopKiHa 40 XBU/IbOBOI0 PIBHSAHHS. 2
12 PerynspHicTb CnabKux po3s’s3KiB rinepboniyHnX piBHAHb 2
13 MeToj KOMNaKTHOCTI 4
14 KoHTposnbHa poboTa. 4
Pa3om 32
5. 3aBfaHHA AN caMocTiHOI poboTun
No Buau, 3micT caMoCTiHOT po60TH KinbkicTb
3/n rof1H
OnpautoBaHHA f04aTKOBOro Marepiany 3a BiAnoBigHMMU
Temamu:
1 OsHaueHHs npocTtopiB Cobonesa W*"(U) Ta iX enemeHTapHi 6
B/IACTMBOCTI.
2 HepisHocTi Co6oneBa. HepiBHicTb  anbspao-HipeHbepra- 6
Cob6onesa. HepiBHicTb Moppi
3 KomnakTHICTb. Teopemu BKIafeHHS. 6
4 MepeTBOpeHHs Pyp’e Ta Oro BNACTMBOCTI. 3aCTOCYBaHHSA [0 6
03Ha4yeHHs NpocTopiB Cob6onesa y BCbOMY MpoCTOpi.

EkBiBanieHTHI Hopmu. MpocTopy CoboneBa HewLinx Ta Bif’ EMHNX
nopsgkis B 06MexeHin o6nacti. poctopu Cobonesa, LWO
3aexarb Bif vacy.

5 Cnabki (hopmynoBaHHA KpaioBux 3agad  Ans  eninTuyHuX 6
piBHAHb. Teopema Jlakca-Minbrpama.

6 Teopemu iCHyBaHHA CNabKMX PO3B’A3KIB eiNTUYHUX PIBHSAHD. 6

7 PerynsipHicTb cnabkux po3B’s3KiB. 6

8 3a/laya Ha BNacHi 3Ha4YeHHs 41 eNlinTUYHUX OnepaTopis. 6

9 3acTtocyBaHHA MeTofda [anbOpKiHa [0 pPiBHAHHA [lyaccoHa. 6
MeToz KOMNaKTHOCTI.

10 PerynspHicTb CnabKux po3s’s3KiB nMapadboiyHMX PiBHSHb. 6

11 3acTocyBaHHA MeToga [anbopkiHa [0 XBWILOBOMO PIBHSAHHS. 10
MeTo/, KOMMaKTHOCTI.

12 PerynspHicTb cnabkunx po3s’a3KiB rinepbonivyHnX piBHSAHb. 10
13 MeTo/, KOMMaKTHOCTI.

14 MigroToBKa 40 eK3aMeHy. 6

Pa3om 86

6. IHaMBIgYyanbHI 3aBAaHHSA
Po3paxyHKoBO-rpadiyHa poboTa (1)
7. MeToau 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 HallioHa/lbHOr0 YHIBEPCUTETY IMeHI
B.H.KapasiHa).

8. MeToAmM KOHTPOS0

—KOHTpO/bHA poboTa (1), po3paxyHKoBO-rpadivHa poborta (1);
—eK3aMeH.

9. Cxema HapaxyBaHHS 6aiB

\ [MOTOYHWIA KOHTPO/Ib, CAMOCTiliHa pob0Ta, IHAMBIAYabHI 3aBAAHHS
Po3pax
KoHTpon | yHKOBO
bHa rpadiy
po6oTa, Ha
. . Po3gi | Po3gi | Po3g | nepepba | pobota | Ek3a
Pozain 1 Posain 2 n3 n4 in5 yeHa nepea6 | meH | Cyma
HaBYanb | ayeHa
HUM HaByan
NAaHOM | bHUM
nnaHoMm
TIT/\T|T|T|T|T|T|T|T|T|T| T1
1123412341212
20 20 40 100
11 11 (122 |2|2|2|2 2

KpuTepii ouiHIOBaHHA

OuiHka
B basiax

OuiHKa 3a HaLiOHa/IbHOHO LLIKASIOH

|OuiHka

[MossCHeHHS

90 -100

BiaMiHHO

TeopeTUUHWI 3MICT KypCY OCBOEHWIA LIiSIKOM, HEOOXiHI NpaKTUYHi
HaBMYKM pobOTM 3 OCBOEHMM MaTepiailoM CPOPMOBaHI, BCi HaBYa/IbHi
3aBfjaHHs, SiKi nepeabayveHi NporpaMor0 HaBYaHHS BUKOHaHi B MOBHOMY
06cs3i, BigMiHHa poboTa 6e3 NoOMWUIOK abo 3 OfHIE HE3HAYHOH
MOMWNKOLO.

70 -89

[o6pe

TeopeTUYHMN 3MICT KypCY OCBOEHWIA LIINIKOM, MPaKTUYHI HABUYKK
po60TKN 3 OCBOEHMM MaTepia/loM B OCHOBHOMY C(HOPMOBaHi, BCi
HaBYa/ibHI 3aBAaHHSA, AKi NepefbayeHi Nporpamoro HaB4YaHHS BUKOHaHI,
AKICTb BUKOHaHHS >XOLHOIM0 3 HUX He OLiHEeHO MIHIMa/IbHUM YACIOM
6anis, AeaKi BUAM 3aBAaHb BUKOHaHi 3 NOMUIKaMu, poboTa 3
[eKilbKkoMa He3Ha4YHUMK NOMUIKaMu, abo 3 OAHIE — BOMA
3HAYHUMU NMOMUNKAMMU.

50 -69

3a[0BiNIbHO

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

1-49

He3an0BiNbHO

TeopeTUYHMI 3MICT KypCYy HE OCBOEHO, HEOOXiAHI NPaKTUYHI HABUYKN
po60oTK He chopMOBaHi, BCi BUKOHAHI HaBYasIbHI 3aBAaHHSA MICTATb
rpy6i nomunku, goAaTkosa caMocTiiHa po60Ta Haf MaTtepiasioM Kypcy
He NpuBee 40 3HAYMMOrO NiABULLEHHSA SKOCTI BUKOHaHHS HaBYa/IbHUX




|| ||3aB,anb, po6oTa, Lo NoTpebye NOBHOT NepepobKu

LLIkana ouiHiOBaHHSA

OujiHka
Cyma 6as1iB 3a BCi BUAM HaBYa/IbHOI
[iANbHOCTI NPOTArOM CEMeCTPY 119 eKaaMeHy [ saniky
90 - 100 BiZAMIHHO
70-89 fobpe 3apaxoBaHo
50-69 3a/10Bi/IbHO
1-49 He3a[l0Bi/IbHO He 3apaxoBaHO

10. PekomeHfi0BaHa nitepartypa

OcHoBHa niTeparypa
1. Muxaitnos B.I. AnddepeHumanbHble ypaBHEHUS B YaCTHbIX MPOM3BOAHbLIX, M.: Hayka,
1983.
2. UYyewos N.[4., BeefeHve B TEOPNO 6ECKOHEYHOMEPHIX ANCCUNATUBHIX 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.-J1., MamkeHec 3. HenvHelHble rpaHnYHbIe 3a4a4m 1 UX NpuioxeHus, M. :
Mwup, 1971.
MuxnuH C.I". JIHeliHble ypaBHEHUS B YaCTHbIX MPOM3BOAHbIX, 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
3abe3rneyeHHs
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




