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I"onoBa HayKOBO-METOIMYHOT KOMiCii Onsra AHOIIEHKO
BCTYII

[Iporpama HaBYaIbHOT AUCHUILTIHN *“ PiBHSIHHS 3 YACTHHHUMM NMOXiTHUMH - » CKJIaJICHA
BIJIMOBITHO JI0 OCBITHBO-TIPO(ECiiiHOT Ta OCBITHRO-HAYKOBOI ITPOrpaM MiJArOTOBKH MaricTp
cnerianbHOoCcTi 111 MaremaTuka
OCBiTHs Iporpama «MaTeMaTHKAa

1. Onuc HaBYAJILHOI AUCHUILIIHA

1.1. Meroro BUKIAIaHHS HABYAJIBHOI IUCHUIUIIHA € HAaBYaHHS MaHOyTHIX MaricTpiB
OCHOBaM Teopii nudepeHIlialbHUX PIBHSIHD 3 YaCTHHHUMHU TOXITHUMH Ta i1 3aCTOCYBaHHS [0
JIOCJTIJDKEHHS 3arajlbHUX CIINTHYHHUX, NMapaOoMiyHMX Ta TINepOOIYHMX JIHIHHUX Ta JEAKHX
HENHIAHUX AudepeHIianbHuX PIBHSIHb.

1.2. OcHOBHUMH 3aBIaHHSIMH BHUBYECHHS ITUCHMIUIIHU € O3HAHOMIIEHHS MailOyTHIX
MaricTpiB 3 OCHOBHUMH METOJaMH JIOCHIDKCHHS 3arajibHUX JIHIMHUX Ta JCSIKUX HETIHIHHUX
nudepeHIialbHUX PIBHSHD 3 YaCTHHHUMH TIOX1THUMU.

1.3. KinbKicTh KpeauTiB — 5

1.4. 3aranpHa KUIBKICTE rogrH — 150

1.5. XapakTepucTHKa HaBYAJIbHO1 JUCITUTLTIHI

HopmaTtuBHa / 3a BuGopom
Jlenna ¢popma HaBYaHHS | 3aouna (qmcranuiiina) GopMa HaBYAHHS
Pix miaroroBku

1-i |
Cemectp
1-ii |
Jlexmuii
32 roa. |
[TpakTHuHI, cEeMIHAPChKI 3aHATTSI
32 ron.
Ha6opaT(TpHi 3aHSTTA
CamocriiiHa poboTa
86 rop. |

y TOMY YHUCIIi iHAUBIAyalbHi 3aBJaHHS
po3paxyHkoBo-TpacdiuHa podoTta (1)

1.6. 3anaHoBaHi pe3yabTaTl HaBYAHHS

3naTm:

® OCHOBHI TUIH JIIHIHHUX TU(EepeHL1aTbHUX PIBHSAHB 3 YACTUHHUMU MOX1THUMH;

e Teopito mpoctopiB CoboneBa;

® METOIU TEOPETUYHOIO BUBYEHHS NPOOJIEMHU ICHYBaHHS CIaOKHX pPO3B’S3KIB ENINTUYHHUX,
napaboiyHUX Ta rinepOosiYHUX PIBHSHB;

® METOJU JOCHIKEHHS PeryIsipHOCTI CTaOKuX po3B’sI3KiB

® METOJ KOMIIAKTHOCTI Ui JOCHTI/KEHHS ICHYBaHHsS pO3B’S3KIB HENIHIMHMX pIBHSIHb 3
YaCTUHHUMH TIOX1THUMH.

YmiTn:
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® 3acTocoByBaTH Teopito mpocTopiB CoOonieBa ISl JOCTIIKEHHS 3arajJbHUX eNINTUYHHX,
napaboiYHUX Ta TinepOOTIYHUX PIBHIHB APYTOr0 MOPSIAKY;

® BUKOPUCTOBYBATH Cy4YacHI METOAM BHUBYCHHS MPOOJIEMH iCHYBaHHS PO3B’SI3KiB pIBHSHB 3
YaCTUHHUMH TIOX1THUMHU, 10 BUHUKAIOTH y IPHUPOIO3HABCTBI;

® 3aCTOCOBYBaTH METOIU TOOYIOBH HAOJMKECHUX PO3B’S3KIB JIO 33434  EINTHYHOTO,
napaboIiyHOro Ta rinepOoNIiYHOTO THITIB.

2. TeMaTHYHUH IJIAH HABYAJILHOI JUCHHUILTIHA
Po3oin 1. Ilpocmopu Cobonesa-Cnobodeyvkozo.

Tema 1. IIpocmopu Cobonesa-Cnob6odeybkozo yinoeo nopsioxy.
Os3HauyeHHs Ta BIACTUBOCTI OCHOBHHX Ta y3aralibHeHUX (QyHKIIiH. Perymsapusartii.

Oznauenns npocropiB CoboneBa-Crno0oaenbKoro WP (U) Ta iX €JIEMEHTapHi BIIACTHBOCTI.
Arnpokcumariis riaaakumu Gpyskuisimu. Teopema mpo npooBxkeHHs. Teopema mpo ciii.

Tema 2. Hepisnocmi Cobonesa.
Hepiuicts Tanbsppo-HipenOepra-Cobonea. HepiBHicts Moppi. 3aranpHi HEpiBHOCTI
Cobonena.

Tema 3. Komnakmuicmeo.
Teopemu BrinanenHus. Teopema Pemmixa-Konapamosa. HepiBaocTi [lyankape.

Tema 4. Inwi 6uou cobonescLKUX NPOCMOPIS.

[TeperBopennss @dyp’e Ta WOro BIACTHBOCTI. 3aCTOCYBaHHS JO O3HAYCHHS IIPOCTOPIB
CoboneBa y Bchomy npoctopi. ExBiBanentHi Hopmu. [Ipoctopu CoboieBa HEIIMX Ta BiJl’EMHHUX
MOPSIIKIB B OoOMexkeHi obOnacti. O3HadueHHs npoctopiB CoboiieBa, MO 3alekarh Big dYacy,
TEOPEMU PO KOMIAKTHICTb.

Po30in 2. Teopia ninitinux eninmuyHux pieHAHb 3 YACMUHHUMU NOXIOHUMU OPY2020 NOPAOKY

Tema 1. Pisnomipni eninmuyni pi6HAHHA.
[TonsiTTs cmabkoro po3B’s3ky. Teopema Jlakca-Minbrpama.

Tema 2. Enepeemuuni oyinku.
Teopemu iCHyBaHHS CIa0KHMX PO3B’A3KIB €IINTUYHUX PIBHSHb.

Tema 3. Pecynapuicmo ciabrux poss 'sa3Kie.
BuyTpimHsa perynspHicTb. BHYTpIIIHS peryisipHICTh BHUCOKOTO MOPSIKY. PerymspHicte 10
rpaHuili. PeryispHicTh 10 rpaHuIli BACOKOTO MOPSAKY.

Tema 4. Cumempuuni eninmuyni onepamopu.
VY3aranbHeH1 BIacHI 3HA4eHHs Ta (QYHKILII CHUMETPUYHHUX ENINTHYHUX omepaTtopiB. Teopema
Crexiosa.

Po3oin 3. Teopia napaboniunux pigHsanb.

Tema 1. I'anbopKincoki anpokcumayii.
[TonsaTTss cmabkoro po3B’sA3Ky MapaboiYHOrO pIBHSAHHA. [ adbOpKIHCHKI ampOKCHMALlii.
Konctpykuis HaOnmkeHux po3B’s3kiB. EHepretuuHi oiiHKu. Teopema iCHYBaHHS CJ1aOKOTO
PO3B’s3Ky. €AMHICT C1a0KOTO PO3B’S3KY.

Tema 2. Pecynapricme ciabkux po3e 's3Kie.
dopmaibHi OIIHKH. TeopeMa Mpo MOoJINIIeHy PeryJspHICThb. PeryisipHiCTh BUCOKOTO MOPSIIKY.



Po30in 4. Teopin cinepboniunux pieHsams
Tema 1. I'anvopkincoki anpoxkcumayii.
[TonsaTTs cnabkoro po3B’s3Ky rinepOoiunoro piBHsAHHI. KoHCTpyKLis HAOIMKEHNX PO3B’SA3KIB.
Enepreruuni omninku. Teopema icHyBaHHS CIaOKOT0 po3B’sI3Ky. €CIMHICTH CIA0KOT0 PO3B’s3KY.
Tema 2. PeeynapHicmo ciabKux po38 sa3Kis.
Teopema mpo moJinieHy peryssipHiCThb. PeryisipHicTh BUCOKOTO MOPSIIIKY .

Po3z0in 5.Memoo komnakmuocmi.

MeToax KOMOAKTHOCTI Ha TPUKIAAl PIBHAHHS HETIHIMHMX KOJMBAaHb IUIACTHHU B
HaJ[3ByKOBOMY ITOTOLI Ta3y.

3. CTpyKTypa HABYAJBHOI IUCUMILTIHN

Ha3zBu po3zimis i KinpkicTs rogun
TeM JneHHa hopma 3ao04Ha popma
yChOT y TOMY YHCITi yChOT y TOMY YHUCITi
0 hi§ n | mab [(iHm;.|c. p. 0 a| o | mab | g [c. p.
1 2 3 4 5 |67 8 9| 1] 11 |12 |1
0 3
Po3nain 1. [Tpoctopu CoboneBa-Cno06omerbkoro
Tema 1. 10 2% | 2% 6
[IpocTopu
Cobonea-
C10001e11bKOr0
LIJIOTO MOPSAJKY.
Tewma 2. 10 2% | 2* 6
HepiBnocti
CoboueBa.
Tema 3. 10 2% | 2% 6
KoMnakTHICTb.
Tema 4. 16 2* | 2* 12
[ami Buan
c000JIEBCHKUX
IPOCTOPIB.
Pasom 3a pozninom | 46 8* | 8* 30
1
Po3ain 2. Teopis AiHIMHMX €TINTUYHUX pIBHAHb 3 YACTMHHUMH IOXITHUMH JPyroro
TOPSTIKY
Tema 1. 10 2% | 2* 6
PiBHOMIpHI
eMNTHYHI
PIBHSIHHS.
Tewma 2. 10 2% | 2* 6
Enepreruuni
OLIHKH.
Tema 3. 10 2% | 2* 6
PerynsipHicTb




CITa0KHUX
PO3B’A3KIB.

Tema 4.
Cumetpuysi
eJIINTHYHI
OTepaTopH.

10

2% | 2%

Pazowm 3a pozainiom
2

40

8* | 8*

24

Po3zaia 3. Teopis napabomiyHIX

1BHSHb.

Tema 1.
["anpOpKiHCHKI
arpoKcUMaIii.

10

2% | 2%

6

Tema 2.
PerynspHictb
cnabkux
PO3B’S3KIB.

10

2% | 2%

Pazowm 3a po3ainiom
3

20

4* | 4*

12

Po3nin 4. Teopist

rinepOoiyHIX

iBHSHb.

Tema 1.
["anbOpKIHCHKI
arpoKcUMaIlii.

10

2% | 2%

6

Tema 2.
PerynspHictb
C1abKux
PO3B’SI3KIB.

12

4* | 4*

Ycroro 3a
posaigom 4

22

4* | 4%

14

Po3ain 5. Metoa KOMIIAaKTHOCTI.




22 6* | 6* 6

22 6* | 6™ 6

150 32 |32 86
* *

)* BukiaagawTbces AUCTaHIiiHO, HA iaTdopmi ZOOM




4. Temu ceMiHapCbKHX (IPAKTHYHUX, J1a0OPATOPHHUX) 3aHATH

Ne Hazsa temu KinbkicTs
3/ TOIUH
1 Osznauennsi npoctopiB CoboseBa WHP(U) Ta iX eJIeMeHTapHi 2
BJIACTHBOCTI.
2 HepiBaocti  CoGoneBa.  HepiBuicts  ['anbsipmo-HipenOepra- 2
Cob6oneBa. HepiBaicTh Moppi
3 Kommnakrtaicts. Teopemu BKIIaIeHHS. 2
4 [Ipoctopu CoboneBa Heumiux Ta Bij’ eMHHX mopsakiB. [Ipoctopu 2
CoborneBa, 10 3a7IeKaTh BiJl 4acy.
5 Cnabki popMyTFOBaHHS KpaoOBUX 3a1a4 JUIsl IINTHYHUX PIBHSHb. 2
6 3acTocyBaHHs Teopemu Jlakca-Minbrpama. 2
7 PerynspHicTh cmabKux po3B’si3KiB. 2
8 3a/1aua Ha BJIACHI 3HAYCHHS IS CIINTHYHUX OTNIEPATOPIB. 2
9 3acrocyBanns MeToza ["anpopkiHa /10 mapaboTiuHUX PiBHSHB. 2
10 PerynsipHicTh cTabKMX PO3B’s3KIB MapabOIiYHUX PIBHSHb. 2
11 3acrocyBanHs MeToa ["ampopKiHa /10 XBHJIBOBOTO PiBHSHHSI. 2
12 PeryisipHicTh clTaOKKMX PO3B’SA3KIB rinepOOoJiYHUX PIBHSIHB 2
13 Mertox KOMIIAaKTHOCTI 4
14 KonTposbHa pobora. 4
Pazom 32
5. 3aBaanHs st caMOCTIiiHOT poOoTH
No Buaum, 3micT camocTiitHOi poboTr Kinexicts
3/ rOJIUH
OmnpairoBaHHs JI0AaTKOBOTO MaTepiany 3a BiANOBIAHUMH TEMaMHU:
! Oznauenns npoctopiB CoboneBa W (U) Ta IX €JeMEeHTapHI >
BIIACTHBOCTI.
2 HepiBnocti  CoGoneBa.  HepiBuicte  ['ambsipno-HipenGepra- 5
Cob6oneBa. HepiHicTe Moppi
3 KomnakrtHicte. Teopemu BKIIaJJeHHSI. 5
4 IleperBopenns ®Pyp’e Ta HOro BIACTUBOCTI. 3aCTOCYBaHHS [0 5
O3HAYEHHS IPOCTOPIB CoboneBa y BCbOMy MPOCTOPI.
ExBiBanentHi Hopmu. [Ipoctopu CoOoneBa HelIUX Ta BiJ’ €MHHUX
nopsiikiB B ooMeskeHiit oonacti. [Ipocropu Cobonera, 110 3ajiexarh
BiJI Hacy.
5 Cnalxki opMyntoBaHHS KpaOBUX 3a7ay JJs eMNTHYHUX PIBHSHb. 5
Teopema Jlakca-Misbrpama.
6 Teopemu icHyBaHHS CIaOKUX PO3B’SA3KiB eMINTUYHUX PIBHSHB. 5
7 PerynspHictb c1abKuX po3B’sI3KiB. B
8 3ajaya Ha BIAcHI 3HAYEHHS VIS eTINTHYHUX ONEPaTOpIB. 5
9 3actocyBanHs metona [anpopkina go piBHsHHS [lyaccona. Meton 5
KOMIIAKTHOCTI.
10 PerynspHicTh c1aOKuX po3B’s3KiB MapaboIIuHUX PIBHSHb. 5
11 3actocyBaHHs MeToj1a ["anbopKiHa 10 XBHIIBOBOTO PIBHSAHHA. MeToa 8
KOMIIAKTHOCTI.
12 PerynspHictb c1abKuX po3B’si3KiB rinepOo0JiYHUX PIBHSHb. 8
13 MeTtox KOMIIaKTHOCTI. 5




14 BukoHaHHS po3paxyHKOBO-TpadiqHoi podoTu 10
15 [TinroroBka 10 eK3aMeHY. 5
Pazom 86

6. InuBinyanbHi 3aB1aHHS
PospaxynkoBo-rpadiuna podota (1)

7. MeToau HaAaBYaAHHSA

Jlekuii Ta MpaKkTHU4HI 3aHATTS MPOBOJATHCS ayIUTOPHO. Y pa3i OTOJIOMIEHHS KapaHTUHY,
3aHATTS IPOBOJSATHCS ayAUTOPHO ab0 AUCTAHIIHHO (3a poromoroto miarhopm ZOOM,
MOODLE) BianoBigHO A0 Haka3y peKTopa XapKiBCbKOI0 HalliOHAJILHOT'O YHIBEPCUTETY iMeHi
B.H.Kapa3zina).

8. MeToIH KOHTPOJIIO
—KOHTpoJbHA poboTa (1), po3paxyHkoBo-rpadiuyna podoTta (1);
—eK3aMeH.

9. Cxema HapaxyBaHH#A 0aJiB

IToTouHMIA KOHTPOJIb, CAMOCTIHHHA POOOTa, IHJAUBIAYaIbHI 3aBJaHHS
Pospax
Kontpon | yHKOBO
bHA rpadiu
poborta, Ha
) ) Po3ai | Po3mi | Po3x | mepenba obora | Ex3a
Poszin 1 Pozpin 2 a3 14 S I?eHa Eepeﬂ6 MeH | Cyma
HaBYaJIb | ayeHa
HUM HaBYaj
IJIAHOM BHUM
IJIAHOM
T/T|IT|T|T|T|T|T|T|T|T|T| Tl
11234123412 |1]2
20 20 40 100
1111112222 |2|2]| 2
KpuTepii ouniHioBaHHA
O1iHKa B O11iHKa 3a HALIOHAJILHOIO MIKAJIOIO
Oanax
Origka IMosicuenus

TeopeTnuHui 3MICT KypCy OCBOEHHH IIIKOM, HEOOX1/THI MPaKTHYHI
HaBUYKHU POOOTH 3 OCBOEHMM MaTepianioM c(hopMOBaHi, BCi HaBYaAJIbH1
90-100 | BinminHO [3aBHaHHS, SKi IepenOadeHi MPOrpaMor0 HaBYaHHS BUKOHAHI B
MOBHOMY 00Cs131, BiIMiHHAa po0OoTa 6e3 MOMUIIOK ab0 3 OJHI€I0
HE3HAYHOO TOMMUIIKOIO.

TeopeTHuHU 3MICT KypCy OCBOEHHH LIJTKOM, MPAKTUYHI HABHYKH
POOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c(hOpMOBaHi, BCl
70-89 Hobpe HaByYaJIbHI 3aBJIaHHS, KI epeadadyeHi IporpaMor0 HaBYaHHS
BHKOHAHI, SIKICTh BHKOHAHHS JKOJHOTO 3 HUX HE OI[IHEHO MiHIMaJIbHUM
qrCcIIOM OaiB, esSKi BUAU 3aBIaHb BUKOHAHI 3 TOMHIIKaMHU, poOoTa 3
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EeK1IbKOMa HE3HAYHHUMH ITOMIJIKaMHU, a00 3 OQHICIO — IBOMA
SHAYHUMH [TOMUJIKAMH.

50 69 | 3amoBuIBHO

TeopeTu4HUH 3MICT Kypcy OCBOEHHH HE TIOBHICTIO, aJie TIPOTAIMHU HE
HOCSATBH ICTOTHOTO XapakTepy, HeoOXiJHI MPaKTHYHI HABUYKH poOOTH 3
OCBOEHHM MaTepiaJioM B OCHOBHOMY c(hopMOBaHi, OLIBIIICTh
nepeadaueHuX MpOrpaMor0 HaBuaHHs HaBYAJbHUX 3aBAaHb BUKOHAHO,
NesiKi 3 BAKOHAHUX 3aBJIaHb, MICTSTh IOMUJIKH, POOOTa 3 TpbOMa
3HAYHUMH IOMHJIKaMHU.

1-49

He3agoBlipHO

TeopeTnuHuUl 3MICT KypCcy HE OCBOEHO, HEOOXITHI MPAKTUYHI HABHYKH
pobotu He chopMOBaHi, BCl BAKOHAHI HABYAJIbHI 3aBJIaHHS MICTATh
rpy01 IOMIJIKH, T0JJaTKOBA CaMOCTiliHa poOOTa Ha/l MaTepiajJoM Kypcy
HE TPUBE/IE 10 3HAYMMOTO IiABUIICHHS SKOCTI BUKOHAHHS
HaBYaJIbHUX 3aBJIaHb, pOOOTA, 0 OTPEOYE MOBHOI TepepoOKH

Ikana ouiHOBaHHA

Ominka
Cywma GaiiB 3a BCi BUIM HABYAITBHOI
TiSUTBHOCTI IPOTSATOM CEMECTPY .
JUTA €K3aMEHY Jns 3amky
90 -100 BiJIMIHHO

70-89 no0pe 3apaxoBaHO
50-69 3aJI0BUIBHO

1-49 HE3a/10BUIBHO HE 3apaxoBaHo

10. PexomenoBaHa JiTeparypa

OcHoBHa JiTepaTypa

1. Evans L.C. Partial Differential Equations (2" ed.), American Mathematical Society,
Providence, Rhode Island, 2010.

JonomixHa Jitepatypa

1. Gilbard D., Trudinger N., Elliptic Partial Differential Equations of Second Order (2nd
ed.), Springer, 1983.

2. J. L. Lions, Quelques Méthodes de Résolution des Problémes aux Limites Non
Linéaires, Dunod, Paris, 1969.

11. Ilocunanns Ha indgopmauniitHi pecypcu B InTepHeri, Bineo-yiexuii, iHme meroauyHe

3a0e3eYeHHd

1. www-library.univer.kharkov.ua
2. http://puremath.univer.kharkov.ua/~Fastovskaya

i. 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



http://mathworld.wolfram.com/topics/PartialDifferentialEquations.html
https://en.wikipedia.org/wiki/Differential_equation#Partial_differential_equations

5. MathOverflow: http://mathoverflow.net/questions/tagged/differential-equations
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http://mathoverflow.net/questions/tagged/differential-equations

