MiHicTepCcTBO OCBITH 1 HAyKH YKpaiHu

XapkiBchkui HailioHanbHUM yHiBepcuteT iMeHi B.H. Kapazina

Kadenpa dpynpaMmeHTaAIBLHOTI MAaTEMATHKH

“SATBEPKYIO”

[TpopexTop 3 HayKOBO-
nefarorivnoi podoTu

Omnexcannp 'OJIOBKO

“« 2022 p.

Po6oua nporpama HaBUaIbHOI TUCIHUILTIHA

"PIBHAHHSA 3 YACTUHHUMU NOXITHUMM - 11"

piBEHb BUIIOi OCBITH MaricTp
raimysb 3HaHb 11 - MaTeMaTHKa Ta CTATHCTHKA

crnemianbHicTe 111 — MaremaTuka

OCBITHS nporpama «MaTreMaTHKa»

BUJ] TUCLMILIIHM 32 BUOOpPOM

baxkynbTeT MaTeMaTHKH i iHGopMaTHKH

2022 / 2023 HaBuanbHU pik



[Iporpamy pekOMEHIOBAHO 10 3aTBEPKEHHS BYCHOIO pajioro (DaKyIbTeTy MaTEMATHKH 1 iHHOpMaTHKH

29 cepnus 2022 poky, nmpotokos Ne 7

PO3POBHUK IIPOI'PAMMU:

A.().-M.H., CTApIIMIi HAYKOBMH cniBpo0iTHHK, npodecop kadenpn pyHaaMeHTAIBHOL
matemMaTuku Hleneabcbknii Imutpo I'eopriiioBuu

[Tporpamy cxBaseHo Ha 3acinanHi kadeapu GyHIaMeHTaIbHOT MATEMATHKH
nporokosi Ne 1 Big 26 cepmasi 2022 poky.

3aBimyBau kadeapu C%/ Onexcanap SIMIIOJIbCBKHI

-

[IporpaMy noro/k€Ho 3 rapaHTOM OCBITHBOI (IIpodeciiiHoi) mporpamu «MaTemMaTHKay.

I"apaHT OCBITHBOT (HAyKOBOT) 5
MpOrpamMu Bsiuecnas 'OPJIEBCBKUNI

-

[Tporpamy moroKkeHO HAYKOBO-METOJUYHOIO KOMICI€I0 (PaKyIbTETy MAaTEMATHUKH 1
iH(pOpMaTUKH
npotokon Ne 1 Big 29 cepmust 2022 poky.

['onmoBa HayKOBO-METOIUYHOT KOMICIT Onsra AHOIIEHKO



BCTYII

IMporpama wHaBuanbhoi gucuumuiind “PIBHAHHA 3 YACTUHHUMHU NOXITHUMM-II”  ckianeHa
BIJIIIOBITHO /IO OCBITHBO-TIPO(eCiHHOI MPOrpaMu MiATOTOBKH «MAaricTp»

crnemiagpbHocTi 111 — MaremaTuka

OCBITHs IporpaMa «MaTeMaTHKa»

1. Onuc HaBYAJILHOI AUCIHUILIIHA

1.1. MeToro BHKJIaJaHHA HABYAJIBHOI JUCIHUILUIIHH € IPOJOBKCHHS HABYaHHS MaWOyTHIX
MaricTpiB OCHOBaM Teopii audepeHlianbHUX pIBHAHb 3 YaCTHHHUMH TOXIIHUMH Ta i
3aCTOCYBaHHS JI0 JIOCTIKCHHS HEMHINHUX nu(epeHIliaIbHIX PIBHSHB.

1.2. OCHOBHMMHM 3aBAAHHSMHU BHUBYCHHS NUCHUIUIIHU € O3HAMOMIIEHHS MaiOyTHIX MaricTpiB 3
OCHOBHUMH METOJIaMH JOCII/DKEHHS HENIHIMHUX JU(PEPEeHIIAIbHUX PIBHAHb 3 YaCTUHHUMU
[MOX1THUMH.

1.3. KinbKicTh KpeauTiB: 5

1.4. 3aranpHa KUIBKICTE roguH: 150

1.5. XapakTepucTHKa HaBYAJIbHOI AUCITUIUTIHI

3a BHOOPOM

Jenna ¢popma HaBuaHHS ‘ 3aoyna (gucTaHuiliHa) dopmMa HaBUYAHHS

Pix miaroroBxu

1-i |
Cemectp
2-i |
Jlexuii
48 roa. \
[IpakTH4Hi, CEeMIHAPCHKI 3aHSITTS
48 roa.

Ha60paT0;‘)Hi 3aHATTS
CamocriiiHa poOoTa

54 rop. \

Yy TOMY YHUCJII 1HAWBITyaJIbHI 3aBJaHHS

1.6. 3anaHoBaHi pe3yJbTaTH HABUAHHS:

3HATH:

° OCHOBHI 1J1€1 3aCTOCYBaHH Te€Opii MOIYIPyIl A0 TOCTIIKEHHS JU(epeHIiaTbHIX
PIBHSIHB;

) OCHOBHI 1J1€1 3aCTOCYBaHHS BapiallifHUX METOJIB 10 JOCTIKEHHS Au(epeHiiaTbHuX
PIBHSIHB;

° OCHOBHI 1J1€1 3aCTOCYBaHHs HeBapialliiHUX METOAIB (MOHOTOHHOCT1, HEPYXOMOI TOUKH,
CTHCKAIOYUX 300pakeHb) 10 JOCI1HKEHHS Tu(epeHI1aTbHUX PIBHSIHB;

ymirn:

° 3aCTOCOBYBATH 171e1 TeOpii MOIYTpyI M0 JOCTIIKEHHS MapadoJiyHUX Ta TimepOOTIIHIX
PIBHSHB JPYTOro MOPSAKY;

° OTpUMYBATH Ta AOCHIIKyBaTu piBHsAHHSA Eilnepa-Jlarpanxka;

° 3aCTOCOBYBATH MOHSATTS KOEPLUUTUBHOCI, HAIiBHENEPEPBHOCTI 3HHU3Y, OMYKJIOCTI JUIs
JOCTIIPKEHHS MIHIMI3YIOUUX (YHKIIIH;

° 3actocoByBatu Teopemu lllaynepa i Llledepa mpo HepyxoMy TOUKY 10 JOCIHIIKEHHS
nuGepeHiaTbHUX PIBHSHb.
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° 3HaTH OCHOBHI THNHM JIHIMHUX JU(EpPEHIIaTbHUX PIBHSAHb 3 YaCTHHHUMH IOXITHHUMH,
METOAM JOCTIKEHHS PO3B’sA3KIB. YMITH 3aCTOCOBYBATH LI METOIM JUIsl TOCIIAKEHHs 3arajlbHuX
SJINTUYHUX, TApaOOIIYHUX Ta TinepOOoTiYHIX PIBHAHD APYroro MOPSAAKY, y TOMY YUCI PIBHSHb,
110 BUHUKAIOTh Yy (I3MUHUX MOJENAX, BHUKOPUCTOBYBATH METOAM IOOYAO0BU HAOIMIKEHHX
PO3B’s13KiB (MporpamMuwmii pe3yabraT HaBdanHs PH02).

2. TemMaTH4YHMI IJIAaH HABYAJILHOI JHCIHUILIIHA

Po3aia 1. Teopisi mosyrpyn ajst AocaixkeHHs 1udepeHUiabHUX PiBHAHD

o Tema 1. OcnosHi idei meopii noxyepyn.

O3HadeHHs Teopii Moy TPy, eJIeMEeHTapH1 BIacTUBOCTI. JludepeHItianpHi BIaCTUBOCTI.
BrnactuBocTi pe30abBEHTH.

e Tema 2. Tgipui onepamopu cmuckyo4ux nouyzpyn.

Teopema Ximre-Hocinu.

e Tema 3. 3acmocysanns meopii nonyepyn 00 napaboniuHux pieHsaHb 0py2020 NOpsoK).
[TapabosmiuHe piBHSAHHS K CTHCKAO4a MOJIyTpyIa.

o Tema 4. 3acmocysanns meopii nonyepyn 00 2inepooniuHux pigHaHb 0pPY2020 NOPAOK).
INnepOomniyae piBHSAHHS SK CTUCKAIOYa MOTYTpyIIa.

Po3nin 2. Bapianiiini meToan pocainkeHHsi nudepeHniaiIbHUX PiBHAHD

o Tema 5. Ocnosni idei sapiayitinux memoois.

[lepua Bapiamis. PiBusiuus Eitnepa-Jlarpanska. J[pyra Bapiaiisi.

o Tema 6. Pisnanua Evinepa-Jlacpanica onsa cucmenm.

Hynb-narpamxkuanu. [leTepMiHaHTH SK HyJIb-JIarpaHKHAHH.

o Tema 7. Minimizyroui ¢pynxuyii.

IcnyBanus MiHIMiIZy0unX QyHKIiH. KoepuuTiBHiCh, HamiBHENEPEPBHICTh 3HU3Y. OMYKIIICTb.
o Tema 8. Crnaoki po3s’sasku pisuanns Eunepa-Jlacpansica.

MortuBanis uis po3risAaHHs — clnaOKuxX po3B’s3kiB piBHAHHA Eiinepa-Jlarpamxka. Cucremu
PIBHSIHb.

o Tema 9. Pecynapnicme MiHIMI3yI0UUX QYHKYILL.

Ouinka apyroi noxiaHoi. Jlpyra noxigHa MiHiMi3yrounx QyHKIii. Buia peryiaspHicTb.

o Tema 10. 3a0aui 3 oomesxncennamuU.

Heniniiini 3aga4i Ha BiiacHi 3Ha4eHHs. OgHOO1YH1 oOMekeHHs. ["apMOHiuHI 300pakeHHSI.

Po3nin 3. Hepapiauiiini MmeToau aociaxkeHHst 1uepeHialbHUX PIBHAHbD.

° Tema 11. Memoou monomonnocmi.
Enepreruuni ouiHKU. ICHYBaHHS Ta €IHICTh CTA0KOTO PO3B’SI3KY.
° Tema 12. Memoou nepyxomoi mouxu.

Crporo cruckyooui BinoOpakeHHs. 3acTOCyBaHHs TepeMH baHaxa Mpo HEpyxoMy TOUKY.
3actocyBanns Teopem layaepa 1 [lledepa mpo HEpyXOMy TOUKY.
° Tema 13. TBepkeHHs PO HEICHYBaHHS PO3B’A3KiB.



3. CTpyKTypa HABYAJIBHOI JUCUMILTIHA

HazBu po3aimiB i Tem

Kinexicts ronuna

neHHa gopma

yCBhOTO y TOMY YHCIi
b n | mab. | iHA. | c.p.
1 2 3 4 5 6 7
Po3aia 1. Teopist moayrpyn ajsi 10cjizkeHHs1 Au(epeHialbHUX PiBHAHD
Tema 1. O3naueHHs Teopli  MOMYrpyIl, 14 4 |4 4
eJIeMEHTapHI BIIACTHBOCTI. BrnactuBocri
PE30JIbBEHTH.
Tema 2. TsipHi omepaTopu CTHCKYIOUHX 10 4 |4 4
nonyrpy. Teopema Ximne-Mociu.
Tema 3. 3acrocyBaHHs 10 apaOOIIYHUX PiBHSIHD 10 4 |4 4
JPYTOro MOpsIKY.
Tema 4. 3acTocyBaHHs 10 TinepOOTIIHUX 10 4 |4 4
PIBHSIHb JPYTOT0O HOPSIKY.
Pa3zom 3a po3ainom 1 44 16 | 16 16
Po3aia 2. Bapiauniiini MmeToau gociigkeHHs: 1udepeHiaibHNX piBHAHDb
Tema 5. OcHoBHi inei meToniB. Ilepira Bapiarris. 10 4 4 4
PiBusiaas Eiinepa-Jlarpamka. J[pyra Bapiaitis.
Tema 6. PiBusauns Einepa-Jlarpamka ms 10 4 4 4
cucreM. Hynb-narpankuasu.
Tema 7. IcHyBaHHS MiHIMI3yIOUUX (DYHKIIIH. 10 4 4 4
KoepuutuBHich, HamiBHENEPEPBHICTh 3HU3Y.
OnyKJIicCTb.
Tema 8. Cnabki po3B’si3ku piBHsSHHS Einepa- 10 2 2 2
Jlarpanxa.
Tema 9. PerynsipHicTh MiHIMI3YIOUMX (YHKIIH. 10 2 2 4
Tema 10. 3agaui 3 oOmexkeHHsMU. HeniniiiHi 10 4 4 4
3amayl  Ha BiacHl 3HaueHHA. OnHOOIYHI
0OMEXEeHHSI.
Pa3owm 3a po3aisiom 2 60 20 |20 22
Po3aia 3. HeBapiauiiini MeToau gociaixkenHs augepeHuiajbHUX piBHSIHb
Tema 11. Metoau moHoTOHHOCTI. EHepretuuni 14 4 4 4
OIIIHKH. ICHyBaHHA Ta €IHICTH CIAOKOTO
pO3B’SI3KY
Tema 12. Merogu Hepyxomoi Touku. CTporo 14 4 4 2
CTHCKYIOYl  BiZOOpakeHHS. 3acTocyBaHHS
TepeMu baHaxa Tpo  HEPYyXOMYy  TOUKY.
3acrocyBanns Teopem Illaynepa i llledepa mpo
HEPYXOMY TOYKY.
Tema 13. TBepmkeHHS TpPO HEICHYBaHHS 10 4 4 4
PO3B’SI3KIB.
Pa3zom 3a po3aijiom 3 38 12 |12 10
[TigroToBKa 0 3aJiKy 8 6
Yevozo 2ooun 150 48 |48 54




4. TeMM NPpaKTUYHHUX 3aAHATH

Ne HazBa temu KinpkicTh
3/ TOIUH
1 EnemenTtapHi BIacTUBOCTI OMyrpyn. BiacTuBoCTi pe30IbBeHTH. 6
TBipHI onlepaTopu CTUCKYIOUUX MOJIYTPYIL.
2 3acTocyBaHHs TeOpii MOMyrpyn A0 MapadoIiuHUX PIBHSAHB APYroro 6
HOPSIIKY.
3 3acTocyBaHHS TEOpii MOIYTPYIl 0 TiepOOJIYHUX PIBHIHB APYTrOro 6
HOPSIJIKY.
4 3acTocyBaHHs BapiamiiiHux MmetomiB. PiBusuus Einepa-Jlarpanka. 6
[lepmia Ta apyra Bapiarti.
5 Heiuiligi 3a1a4i Ha BiacHl 3HAYEHHS. 6
6 Amnaui3 3a1a4 3 oOMexxeHHsIMH. OHOO19HI 0OMEXKESHHSI. 6
7 3acTocyBaHHS METO/1iB MOHOTOHHOCTI Ta €HEPIeTUYHHUX OILIIHOK. 6
8 3actocyBaHHs TepeMH baHaxa npo HeEpyXoMy TOUKY. 3aCTOCYBaHHS 4
teopeM lllaynepa i Illedepa npo HepyXoMy TOUKY.
9 Konmponvna poboma 2
Pazom 48
5. 3aBaanHs st caMOCTIiiHOT poOoTH
No Buau, 3mict camocTiitHOT poboTH Kinekicte
3/m TOAMH
OmnpaiftoBaHHs TEOPETUYHOI'O MaTepialy 3 BUKOPUCTAHHAM KOHCIIEKTY
JIEKI[I Ta pEKOMEHIOBAHO1 JIITEPaTypH:
1 | BnactuBocti nonyrpyin. Biactusocti pezonsBenTH. TBipHI onepaTopu 4
CTUCKYIOUMX Noayrpyn ([lomaniHe 3aBgaHHs).
2 | Ctuckyroui oy rpynu. 3acToCyBaHHS TEOPii MOIyrpyH J10 6
11apa0oJIIYHUX PIBHSHB APYTOro MOPSAKY.
3 | 3acTocyBaHHS TEOPii MOMYTPyH 10 TiNepOOTIYHIX PiBHAHB APYTOTO 6
nopsaaky ([lomairHe 3aBgaHHs).
4 | PiBusnus Eitnepa-Jlarpanka ayig cuctem. Hynp-narpankuasu. 6
5 | 3acTocyBaHHS KOSPLUUTHBHOCTI, HalliBHETIEPEPBHOCTI 3HU3Y, 6
OIYKJIOCTI JUIsl TOBE/ICHHS 1ICHYBaHHsI MIHIMI3yIOUHUX (YHKIIIH.
6 | 3agaui 3 oOMeXeHHSIMHU. [CHYBaHHS MIHIMI3yIOUUX (YHKIIH. 6
Bapianiiina xapakTepu3ailisi MiHIMI3yI0UuX (QYHKIIIH.
7 | 3acTocyBaHHs METO/IB MOHOTOHHOCTI. [T00yn0Ba HAGIMKEHUX 6
pO3B’s13KiB. €AMHICTH cIa0KKUX po3B’s3KiB (JloMaltHe 3aBAaHHS).
8 | 3acTocyBanHsa Tepemu banaxa mpo HepyxoMy TOUKY JI0 JJOCIIJKEHHS 6
piBHAHHSA peakiii-audys3ii (JlomaiiHe 3aBgaHHs).
9 | BactocyBanns TeopeM lllayzaepa i llledepa npo HEpyXOMy TOUKY 710 6
JTOCITIJDKEHHS KBA3UTIHIMHUX €TNTHYHUX PIBHSIHB.
ITinroToBKa 10 31Ky 2
Pazom 54

6. InuBinyanbHi 3aB1aHHS
He nepeobaueni nnanom




7. MeToau HaBYAHHS
Jlexuii Ta IpaKTHYH1 3aHATTS IPOBOJSATHCS Ay JUTOPHO. Y pa3i OroJIOIICHHS KapaHTHHY, 3aHATTS
MPOBOSATHCS ayauTOpHO abo0 AucTaHliiHO (3a momomororo miargopm ZOOM, MOODLE)
BIIMIOBIJIHO J10 Hakazy pekTopa XapKiBCHKOTO HAIIOHAJBLHOTO YHIBEPCHTETY 1MeEHI
B. H. Kapasina.

8. MeToau KOHTPO.TIO

HaBuanus 3xiiicHioeTsest y hopMi JIeKIiH, MPaKTUYHUX 3aHATh, a TAKOXK y (GOopMi caMoCTiiHHOT
poboTu (ompalitoBaHHsS HaBUYaJIBHOTO MaTepianxy, pPO3B’S3aHHS Y4YOOBHX 3aaad). Metoau
KOHTPOJIIO: TIOTOYHHM (JOMaIHi 3aBAaHHs); KOHTPOJIbHA POoOO0Ta, MiJACYMKOBHH CEMECTPOBUI
€K3aMeH.

9. Cxema HapaxyBaHHs 0aJiB

[ToToYHMI KOHTPOJIb Ta CAMOCTiiHA poOoTa
Posain 1 Po3ain 2 Po3nia 3 KonTposnbHa Pa- | Ex3za- | Cyma
T|T|T|TIT|{T T|T|T| T| T| T| T13 pobora, 30M MCH
12,34/, 516|789 10| 11| 12 nependaveHa
HaBYaJIbHUM
[UTAHOM
313/3(13/3|0/3[3]3/3|3]|5 5 20 60 40 100

KpuTepii oniHiOBaHHS HAaBYAJbHUX JOCATHEHb

O1iHKa B O1iHKa 3a HAIlIOHAJIBHOIO HIKAJIOK
Oamax
OrinKa Tlosicuenus

TeopeTuuHuU 3MICT Kypcy OCBOEHHH LIIKOM, HEOOX1/IHI IPAaKTUYHI
HaBUYKH POOOTH 3 OCBOEHUM MaTtepiaioM cOpMOBaHi, BCl HaBYaIbHI1
90 -100 | BiaMiHHO [3aBIaHHA, SIKI epeadadeHi MPOrpaMor0 HaBYaHHS, BAKOHAHI B IOBHOMY
00cs131, BiIMIHHA poO0Ta 6€3 MOMUIIOK a00 3 OJHIEID HE3HAYHOIO
[TOMMUJIIKOIO.

TeopeTruHuUi 3MICT KypCy OCBOEHHH LITKOM, MPAKTUYHI HABUYKU
[pOOOTH 3 OCBOEHMM MaTepiajioM B OCHOBHOMY c(hOpMOBaHi, BCl
HaBYaJIbHI 3aBJIaHHS, AKi epedadeHi IporpaMor0 HaBuaHHs, BUKOHaHI,
70-89 Jlobpe  [sIKiCTh BUKOHAHHS JKOJHOTO 3 HUX HE OIIHEHO MIHIMAJIbHUM YHCIIOM
OaiB, AesIKi BUIH 3aBIaHb BUKOHAHI 3 TOMUJIKaMH, po0oTa 3
NEeKUIbKOMa HE3HAYHUMHU TTOMUJIKaMHU, a00 3 OJIHIE€I0 — TBOMA 3HAYHUMH
[TOMIIKAMH.

TeopeTHuHuU 3MICT Kypcy OCBOEHHH HE MOBHICTIO, ajie MPOTaJIlHU He
HOCSITh ICTOTHOT'O XapakTepy, He0O0X1/1HI MPaKTU4HI HABUYKU POOOTH 3
OCBOEHHM MartepiajloM B OCHOBHOMY C(OpPMOBaHi, OLTbIIICT
nepeadaYeHnX MPOrpamMor0 HaBUYaHHS HaBYAJIbHUX 3aBJaHb BUKOHAHO,
Nesiki 3 BAKOHAHUX 3aBJJaHb, MICTATh IOMUJIKH, POOOTa 3 TpbOMa
3HAYHUMU TIOMHIIJIKAMHU.

50 69 | 3amoBinbHO

TeopeTnuHui 3MICT Kypcy HE OCBOEHO, HEOOX1THI TPAKTUYHI HABUYKH
pob6oTu He chopMoOBaHi, BC1 BUKOHAH1 HABYAJIbHI 3aBJIaHHS MICTSTh
1-49 |He3anoBinbHO [rpy0i MOMUIIKH, TOJIaTKOBA CAaMOCTiifHA poOOTa Hal MaTepiajIoM Kypcy
HE TIPHUBEJIC JI0 3HAYMMOTO TiIBUIIICHHS SKOCTI BUKOHAHHS HAaBYATbHUX
3aB/IaHb, POOOTA, 110 MOTPEOy€E MOBHOT epepoOKU




HIxana omiHlOBaHHSA

Cyma OamiB 3a BCi BUAH O11iHKa 3a HALIOHAJIILHOK MIKAJIOKO
HAaBYAIIBHOL  ALIBHOCTL | g YOTUPHUPIBHEBOI MIKAIH | JIJISl IBOPIBHEBOT IIKATTU
HPOTATOM CEMECTPY OL[IHIOBaHHS OLIIHIOBAaHHS
90 —100 BiMIHHO
70-89 Aodpe 3apaxoBaHO
50-69 3aJI0BITHHO
1-49 HE3aI0BLIBHO HE 3apaxOBaHO
10. PekomenoBaHa Jiiteparypa
OcHoBHa JiTepaTypa
1. Evans L.C. Partial Differential Equations, American Mathematical Society, Providence,
Rhode Island, 2010.
2. Craig W., A Course on Partial Differential Equations, Graduate Studies in Mathematics
197, American Mathematical Society, Providence, Rhode Island, 2018.
3. Lions J. L., Magenes E., Non-Homogeneous Boundary Value Problems and

Applications, vol. 1, Springer-Verlag, Berlin Heidelberg, 1972.
JlomomixkHa JiTepaTypa

4, Engel K.-J., Nagel R., A Short Course on Operator Semigroups, Universitext, Springer
Science+Business Media, 2006.

S. J. L. Lions, Quelques Méthodes de Résolution des Problémes aux Limites Non
Linéaires, Dunod, Paris, 1969.
6. R. Showalter, Monotone Operators in Banach Spaces and Nonlinear Partial Differential

Equations, AMS Providence, 1997.

11. ITocunanns Ha indgopmauiiiti pecypcu

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

Wikipedia: https://en.wikipedia.org/wiki/Differential equation#Partial_differential_equations

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