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iH(pOpMaTUKH
npotokon BiA 27 ceprHs 2024 poxy Ne 1.

["o10Ba HAYKOBO-METOJUYHOT KOMICIT i €sren MEHSJIOB



BCTYII

[Iporpama HaBuanpHOi AucuMILTiEK “PIBHSIHHSI 3 YACTUHHUMM NOXIJHUMM-II” cKkianeHa
BIJIMTOBITHO 0 OCBITHHO-HAYKOBOI MTPOTPaM MiATOTOBKH «MAaricTp»

cunemianpHocTi 111 — MaremMaTruka

OCBiTHS mporpama «MaTeMaTuKa»

1. Onuc HaBYAJILHOI AUCHUILIIHA

1.1. MeTor0 BHKJIaJJaHHS HABYAIBHOI JUCIHILIIHU € TPOJIOBKCHHS HaBUYAHHSA MalOyTHIX
MaricTpiB OCHOBaM Teopii audepeHlianbHUX pIBHAHb 3 YaCTHHHUMH TOXIIHUMH Ta i
3aCTOCYBaHHS JI0 JIOCTIKCHHS HEMHINHUX nu(epeHIliaIbHIX PIBHSHB.

1.2. OCHOBHMMH 3aBJaHHSMU BUBYCHHS JUCHUIUTIHM € O3HAHOMJICHHS Mai0OyTHiX
MaricTpiB 3 OCHOBHMMH METOJIaMH JIOCIIDKCHHS HENHIMHUX JU(epeHIlaIbHUX PiBHIHb 3
YaCTUHHUMH ITOX1THUMH.

1.3. KinmpKicTh KpeauTiB: 5

1.4. 3aranpHa KUIbKICTE roguH: 150

1.5. XapakreprcTHKa HaBYAIbHOI JUCITUILTIHU

3a BUOOPOM

Jlenna ¢popma HaBYAHHS | 3aouna (nucraHIiiiHa) popma HaBUAHHS

Pik miaroroBku

1-i |
Cemectp
2-id |
Jlexii
32 roa. \
[TpakTHuHI, cEeMIHAPChKI 3aHATTSI
32 roa.

Ha60paTo;‘)Hi 3aHATTS
CamocriiiHa poboTa

86 rona. |

y TOMY YHUCIIi iHIUBIAyalbHi 3aBJaHHS

1.6. 3amutaHoBaH1 pe3yabTaTl HaBYaHHS:

3HATH:
® OCHOBHI 1/1€1 3aCTOCYBaHHS T€OPil NOJIYTPYyH 10 AOCHIKEHHS TU(epeHIIaTbHUX
PIBHSIHB;
® OCHOBHI 1/1€1 3aCTOCYBaHHS BapiallifHUX METOIB /10 AOCIIKEHHS Au(epeHIiaTbHIX
PIBHSIHB;

® OCHOBHI 1/I€1 3aCTOCYBaHHS HeBapialliiiHUX METO/AIB (MOHOTOHHOCTI, HEPYXOMOI TOUKH,

CTHCKAIOUUX 300pakeHb) 70 AOCIIKEHHS TU(epeHIialbHUX PIBHSHb;
yMiTH:

® 3aCTOCOBYBATH iJie1 Teopii Monyrpyn A0 AOCHIKEHHS mapaboliyHuX Ta TinepOoIiuHuX
PIBHSHB JPYTOTO MOPSAKY;

® OTpUMYBATH Ta AOCIIIKyBaTH piBHsAHHSA Eilnepa-Jlarpanxka;

® 3aCTOCOBYBATH MOHATTS KOEPIUTHUBHOCI, HAMiBHENEPEPBHOCTI 3HU3Y, OIYKJIOCTI IS
JOCTIIPKEHHS MIHIMI3YIOUUX (DYHKIIH;
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3actocoByBatu Teopemu lllaynepa i Llledepa mpo HepyxoMy TOUKY 10 JOCIIIKEHHS
nudepeHIiabHUX PIBHSHD.

3HaTH OCHOBHI THNHM JIHIMHUX JU(EpPEHIIaTbHUX PIBHSAHb 3 YaCTHHHUMH ITOXiTHHUMH,
METOJM JOCTIIPKCHHS PO3B’SA3KIB. YMITH 3aCTOCOBYBATH III METOIU JUISl JAOCIIHKCHHS
3arajibHUX ENINTHYHHUX, NapaboiyHuX Ta TinepOoNiYyHUX PIBHSHB APYroro MOPSIKY, Y
TOMY YMCJI PiBHSIHb, 10 BUHUKAIOTh Y (PI3UYHUX MOJEISAX, BUKOPHUCTOBYBATH METOIU
o0y 10BH HAOIMKEHUX PO3B’sI3KiB (IporpaMHuil pe3ynprar HaBuanHs PHO2).

2. TeMaTHYHHUH IJIAH HABYAJILHOI JUCHHUILTIHA

Po3ain 1. Teopist moayrpyn aJist JociaiazkeHHs JudepeHniaJbHUX PIBHAHD

o Tema 1. Ocnosni ioei meopii nonyepyn.

O3HauyeHHS Teopii Moy TPYII, eJIeMEHTapHI BIAaCTHBOCTI. JludepeniianpHi
BJIACTUBOCTI. BacTUBOCTI pe30iIbBEHTH.

Tema 2. Tsipui onepamopu cmuckyouux noiyepyn.

Teopema Ximne-Hocinu.

Tema 3. 3acmocysanus meopii nonyspyn 00 napaboiuHux pi6HAHb 0PY2020
NnOpsioKY.

[TapabosiuHe piBHSHHS K CTUCKAIO4a MOJIYTpyTIa.

Tema 4. 3acmocysanusa meopii nomyepyn 00 2inepboIiuHUX PIBHAHL OPY2020
NOpsOKY.

[NinepOoiuHe piBHSAHHS SIK CTUCKAaKOYa MOJIyrpyma.

Po3nain 2. Bapianiiini meToau gociigkenHs: AudepeHniaibHUX PiBHIHD

Tema 5. Ocnosni ioei sapiayiiinux memoois.

[Tepmra Bapiarisi. PiBasiaus Eiinepa-Jlarpanka. J[pyra Bapiaitis.

Tema 6. Pisnanus Etinepa-Jlacpanoica ons cucmem.

Hynb-narpanxkuanu. JleTepMiHaHTH SIK HyJIb-JTarpaHXHaHU.

Tema 7. Minimizyroui ¢pynxuyii.

IcHyBanHg MiHIMI3ylouux QyHKUIH. KoepuuTUBHICH, HaNiBHENEPEPBHICTh 3HM3Y.
OnyKJIiCTb.

Tema 8. Cnabki po3eé’sasku pisnanna Eiinepa-Jlacpanoica.

MotuBaiiss 1y po3MJIsiIaHHs — ClIa0KUX pO3B’sI3KiB piBHSAHHA Eitnepa-Jlarpanxa.
Cucrtemu piBHSIHb.

Tema 9. Peeynapuicmo miHimizytouux (hyyHKyiu.

Oninka apyroi mnoxigHoi. Jlpyra mnoxigHa MiHimMi3yrounx @QyHKUid. Buma
PEryJsIpHICTb.

Tema 10. 3aoaui 3 obmedxrcennamu.

Heniniiini 3amaui Ha BracHi 3HadeHHs. OpHoOiuHI oOMexeHHs. [apMoHiuHI
300paKeHHSI.

Po3nin 3. Hepapiauiiini meToaun pociaigxeHHs 1uepeHniaTbHUX PiIBHAHD.

Tema 11. Memoou monomonnocmi ma Hepyxomoi mouku.
Enepreruuni oninku. IcHyBaHHS Ta €HICTH C1a0KOro po3B’si3Ky. CTpOro CTUCKYIOUi

BimoOpaxkenns. Tepemu banaxa mpo Hepyxomy Touky. Teopemu Illaynepa i [lledepa mpo
HEPYXOMY TOUKY.



3. CTpyKTypa HaBYaJbLHOI 1M CUMILIIHA

HasBu po3ainiB i Tem

KinpkicTs rogun

neHnHa popma

YChOTO y TOMY YHCIi
11 n | 1ab. | iHA. | C. .
1 2 3 4 5 6 7
Po3ain 1. Teopist noayrpyn aJis xocaiakeHHs audepeHuiajJbHUX PiBHSAHb
Tema 1. O3nHaueHHs Teopii MOIYrpym, 13 3 3 7
eJIeMEeHTapHi BJIACTHUBOCTI. BnactuBocrti
PE30JIbBEHTH.
Tema 2. TBipHI oOmnEpaTopu CTHCKYIOUUX 13 3 3 7
nonyrpyn. Teopema Ximne-Hociau.
Tema 3. 3actocyBaHHS A0 MapabOIIYHUX PIBHAHD 13 3 3 7
JPYTOTO MOPSAKY.
Tema 4. 3acTocyBaHHS A0 TiIepOOTIYHUX 13 3 3 7
PIBHSIHB IPYTOTO MOPSJIKY.
Pa3om 3a po3aijiiom 1 52 12 |12 28
Po3znin 2. Bapianiiini meToau ngocsikenHs nudepeHniajibHUX piBHIHb

Tema 5. OcnoBHi inei meroaiB. Ilepma Bapiaris. 14 3 3 8
PiBusinns Edinepa-Jlarpanka. Jlpyra Bapiaris.
Tema 6. PiBusaaa Einepa-Jlarpamka s 13 3 3 7
cucreM. Hynb-narpamkuanu.
Tema 7. IcHyBaHHA MIHIMI3YIOUHX (YHKIIIH. 13 3 3 7
KoepuutuBHich, HamiBHENIEPEPBHICTh 3HU3Y.
OnyKJICTb.
Tema 8. Cnabki po3B’si3ku piBHsAHHs Elnepa- 13 3 3 7
Jlarpanxa.
Tema 9. PerynspHicTh MiHIMI3YIOUMX (QYHKLIH. 13 3 3 7
Tema 10. 3amaui 3 oOmexendsmu. HemiHiiini 13 3 3 7
3amayl  Ha BiacHl 3HadyeHHsa. OaHOOIYHI
00OME)KEHHS.
Pa3om 3a pozaijiom 2 79 18 |18 43
Po3nin 3. Hepapianiiini MeToan KocaiiKeHHs JH(epeHIiaTbHUX PIBHAHDb
Tema 11. MeToau MOHOTOHHOCTI Ta HEPYXOMOI 11 2 2 7
Touku. EHepreTwuHi omiHKK. IcHyBaHHS Ta
€IHICTH CJIAOKOro po3B’si3Ky. CTPOro CTHCKYOUl
BimoOpaxkeHHsa. Tepema banaxa mpo Hepyxomy
touky. Teopemm Illaymepa 1 Illedepa mpo
HEPYXOMY TOUKY.
Pa3om 3a po3aiiiom 3 11 2 2 7
ITinroToBKa JI0 3aJIiKy/€K3aMEeHY 8 8
Yevozo 200un 150 32 132 86




4. TeMH NPAKTUYHHUX 3aAHATH

Ne HazBa temu Kinbkicth
3/ TOIUH
1 EnemenTtapHi BIacTUBOCTI MOMYTrpyI. BracTuBOCTI pe30IbBEHTH. 3
TBipHI onlepaTopu CTUCKYIOUUX MOJIYTPYIL.
2 3acTocyBaHHA TeOpii MOMYrpyn A0 MapabONMiuyHUX PIBHSHB APYTOro 3
HOPSIIKY.
3 3acTocyBaHHs TEOPii MOMYTPyIl 0 TiepOOJIYHUX PIBHIHB APYTOro 3
HOPSIJIKY.
4 3actocyBaHHs BapiamiiHux meTtoniB. PiBHsHHsa Eitnepa-Jlarpanxa. 3
[lepmia Ta apyra Bapiarti.
5 PiBusinns Elnepa-Jlarpamka mist cuctem. 3
6 Cna0ki po3B’s3ku piBHsiHHs Eftnepa-Jlarpamxa. 3
7 [Tpuknanu 3a1a4 3 0THOOIYHUMHU OOMEKCHHSIMHU. 3
8 HemniniiiHi 3a1a4i Ha BIacHI 3HAYEHHSI. 3
9 Amnani3 3a1a4 3 oOMexeHHsIMU. OqHOOI1YHI OOMEKEHHS. 3
10 3acTOCYBaHHSI METO/IIB MOHOTOHHOCTI T2 €HEPTeTHYHUX OIIIHOK. 3
11 | 3acrocyBanHs Tepemu banaxa npo HepyxoMmy TOUKY. 3aCTOCYBaHHS 2
teopeM llaynepa i Illledepa npo HepyXoMy TOUKY.
Pa3zom 32
5. 3aBaanHs 1 caMoOCTiiiHOT po6oTH
No Buawm, 3micT camocTiitHOi poboTr Kinexicts
3/ rOIUH
OmnparirroBaHHs TEOPETUYHOTO MaTepialy 3 BUKOPUCTAHHSIM KOHCIIEKTY
JeK1i} Ta peKOMEHI0BAHO] JIITepaTypH:
1 | BaactuBocti nonyrpyn. Bnactusocti pe3onbBeHTH. TBipHI onepaTopu 7
CTUCKYIOUMX NOIyrpyn (JloMaliHe 3aBAaHHs).
2 | Ctuckyroui oy rpymnu. 3acTOCyBaHHS TEOPIil MOIyTPyT 10 7
napaboTiuyHUX PIBHSHB APYTOro NOPSIKY.
3 | 3acTocyBaHHS TeOpii MOIYrpyH 10 TiNepOOTiYHIX PiBHAHB APYTOTO 7
nopsaky (JlomaniHe 3aBaHHs).
4 | PiBusnus Eitnepa-Jlarpanxa i cuctem. Hynb-narpankuasu. 7
5 | 3acTocyBaHHS KOEPIUTUBHOCTI, HallIBHENIEPEPBHOCTI 3HU3Y, 8
OIYKJIOCTI JUIsl TOBE/IEHHS 1ICHYBaHHsI MIHIMI3yIOUHUX (YHKILIH.
6 | 3agaui 3 oOMexeHHsIMU. ICHYBaHHS MiHIMI3yr0uuX QYHKIIIH. 7
7 | BapiauiiiHa XxapakTepu3allisg MiHIMI3yI0uuX (QyHKIIiH. 7
8 | 3acTocyBaHHS METOAIB MOHOTOHHOCTI. [100yI0Ba HAOIKEHUX 7
po3B’si3KiB. €AuHICTH caa0KuX po3B’s3kiB (JloMantHe 3aBaaHHS).
9 | BactocyBaHHs Tepemu baHaxa mpo HEPYXOMY TOUKY 11O JOCIIKSHHS 7
piBHsHHS peakiii-nudysii (JlomanrHe 3aB1aHHs).
10 | 3acrocyBanns Teopemu lllaynepa mpo HepyxoMy TOUKY 710 7
JOCTIPKEHHS KBa3UTIHIMHUX eNINTUYHUX PiBHSHb.
11 | 3actocyBanns Teopemu llledepa mo mocaimKkeHHS KBa3LIiHIHHAX 7
SJIINTHYHUX PIBHSHb.
[TigroroBka 10 3aTiKy/eK3aMeHy 8
Pazom 86




6. InuBinyanbHi 3aB1aHHSA
He nepeobaueni nianom

7. MeToau HAaBYAHHSA
Jlexuii Ta MpaKTUYHI 3aHATTS MPOBOJATHCS Ay TUTOPHO. Y pa3i OroJIOIIEHHS KapaHTUHY,
3aHATTS TMPOBOAATHCS ayJUTOPHO abo0 JUCTaHIIKHO (3a gomomMorow 1athopm ZOOM,
MOODLE) BianoBigHo A0 Hakazy pekTopa XapKiBChKOTO HAlliOHAJIBHOTO YHIBEPCHUTETY iMEHi
B. H. Kapasina.

8. MeToau KOHTPO.I10

HaBuanHst 3miiicHIO€TBCS y (opMi JIeKIiH, MPaKTHYHHUX 3aHATh, a TaKoX y (opmi
CaMOCTIHHOT poOOTH (OIpalfoBaHHS HABYAIBLHOTO MaTepialdy, PO3B’si3aHHS ydOOBHX 3ajad).
MeTtoau KOHTPOJIIO: TOTOYHMMA (JIOMaliHi 3aBIaHHS); KOHTPOJbHAa po0OTa, IiJICyMKOBHA
CEMECTPOBUIN E€K3aMEH.

9. Cxema HapaxyBaHHsl 0aJiB

IToTo4HMIT KOHTPOJIH Ta CAMOCTiHiHA poOoTa
Po3ain 1 Po3ain 2 Po3ain 3 KoHTposbHa Pa- | Ex3a- | Cyma
T|T|T|T|T|T|T|T|T| T T pobora, 30M | MEH
1(2/3(4/ 5|6/ 7|89 10 11 nependoaveHa
HaBYAIBHUM
TUIAHOM
4141414413333 ] 4 4 20 60 40 100

MiniManbpHa KUTBKICTh OamiB Al JOMYCKY /A0 CKJIQJaHHS IMiJCyMKOBOIO KOHTPOJIIO
IIpOrpaMoro He nependaveHa.

KpuTepii oniHiOBaHHS HABYAJbHUX JOCATHEHb

O1iHKa B O11iHKa 3a HAIOHAJILHOIO MIKAJIOIO
Oamax
Ormigka IToscuenns

TeopeTnunuii 3MIiCT Kypcy OCBOEHHH LIIKOM, HEOOX1/1HI MPAaKTUYHI1
HaBUYKU POOOTH 3 OCBOEHUM MaTtepiaioM cOpMOBaHi, BCl HaBYaIbHI1
90-100 | BiamiHHO [3aBIaHHA, SIKI HepeadadeHi MPOrpaMor0 HaBYaHHS, BAKOHAHI B IOBHOMY
00cs131, BiIMIHHA poO0Ta 6€3 MOMUIIOK a00 3 OAHIEID HE3HAYHOIO
[TOMMUJIKOIO.

TeopeTnuHuit 3MICT KypCy OCBOEHHI LIJTKOM, MPAKTUYHI HABUYKU
[pOOOTH 3 OCBOEHMM MaTepiajioM B OCHOBHOMY c(hOpMOBaHi, BCl
HaBYaJIbHI 3aBaHHS, AKi epeadadeHi IporpaMor0 HaBuaHHs, BUKOHAaHI,
70-89 Jlo6pe SIKICTh BUKOHAHHS YKOJTHOTO 3 HMX HE OIiIHEHO MiHIMAJILHUM YHCIIOM
OaiB, AesIKi BUIM 3aBIaHb BUKOHAHI 3 MOMUJIKaMH, po0oTa 3
NEeKUIbKOMa HE3HAYHUMU TTOMUJIKaMH, a00 3 OJTHIE€I0 — TBOMA 3HAYHUMH
[TOMIIKAMH.

TeopeTnyHuil 3MICT KypCy OCBOEHHI HE TMOBHICTIO, aJie TPOTATMHU HE
HOCATB ICTOTHOTO XapakTepy, HeoOXiIHI MPaKTUYHI HABUYKU poOOTH 3
OCBOEHUM MaTepiajioM B OCHOBHOMY C()OpMOBaHi, OLIBIIICTh

nepeadayeHux MporpamMor0 HaBUYaHHS HaBYAJIbHUX 3aBJaHb BUKOHAHO,

50 -69 | 3agoBUILHO




Nesiki 3 BAKOHAHUX 3aBJJaHb, MICTATh IOMUJIKH, pOOOTa 3 TpbOMa
3HAYHUMH TOMIJTKAMH.

TeopeTnyHuil 3MICT KypCcy HE OCBOEHO, HEOOX1HI IPAKTUYHI HABUYKH
poboTH He chOpMOBaHi, BCl BAKOHAHI HABYAJIbHI 3aBIAHHS MICTATh
1-49 |He3anoBiapHO [rpy0i HOMIIIKH, T0JaTKOBA CAaMOCTiiiHA poOOTa HaJl MaTepiaioM Kypcy
HE TIPUBEJIC 10 3HAYMMOTO MiABUIIICHHS SKOCTI BUKOHAHHS HABYAJIbHUX
3aBJaHb, po0OOTa, 10 MOTPeOye MOBHOT MEPEPOOKH

HIxaja onmiHIOBaHHSA

Cyma OGanis 3a BCl BUAM O1iHKa 3a HAIlllOHAJIBbHOK MIKAJIOK
HAaBYAJbHOI  AISIBHOCTI
IIPOTSTOM CEMECTPY JJIA ‘-IOTI/IpI/IplBHeBOI IKaJIn OIIIHKOBAHHA
90 - 100 BIZIMIHHO
70-89 nobpe
50-69 3a10B1JIBHO
1-49 HE3a0BIIIBHO

10. PexomenjgoBaHna Jiteparypa
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. LionsJ. L., Magenes E., Non-Homogeneous Boundary Value Problems and
Applications, vol. 1, Springer-Verlag, Berlin Heidelberg, 1972.

JonomixHa Jitepatypa

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

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

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

11. ITocunanns Ha ingopmaiiiiHi 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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