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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. Meroro BHKJIaJaHHS HaBYAJIBHOI JUCIUILUIIHK € TPOJOBXKCHHS HaBYaHHS MaiOyTHIX
MaricTpiB OCHOBaM Teopii audepeHlianbHUX pIBHAHb 3 YaCTHHHUMH TOXIIHUMH Ta i
3aCTOCYBaHHS JI0 JIOCTIKCHHS HEMHINHUX nu(epeHIliaIbHIX PIBHSHB.

1.2. OCHOBHMMHM 3aBIAHHSMHU BHUBYCHHS JUCIUIUIIHU € O3HAMOMIICHHS MailOyTHIX MaricTpiB 3
OCHOBHUMH METOJIaMH JOCII/DKEHHS HENIHIMHUX JU(PEPEeHIIAIbHUX PIBHAHb 3 YaCTUHHUMU
[MOX1THUMH.

1.3. KinbKicTh KpeauTiB: 7

1.4. 3aranpHa KUIBKICTE roguH: 210

1.5. XapakTepucTHKa HaBYAJIbHOI AUCITUIUTIHI

3a BHOOPOM

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

Pix miaroroBxu

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

Ha60paT0;‘)Hi 3aHATTS
CamocriiiHa poOoTa

146 roa. |

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 300paXkeHb) 10 JOCIIKEHHS TU(EpEeHI1aJbHUX PIBHSHB;

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 (DYHKIIIH;

° 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 JOCIIKEHHS PO3B’sA3KIB. YMITH 3aCTOCOBYBATH LI METOAM JUI JOCIIJKEHHS 3arajlbHUX
SJINTUYHUX, TApaOOIIYHUX Ta TinepOOoTiYHIX PIBHAHD APYroro MOPSAAKY, y TOMY YUCI PIBHSHb,
10 BUHUKAIOTh Yy (I3MUHUX MOJENAX, BHUKOPUCTOBYBATH METOAM IOOYAOBU HaAOIMIKEHHX
PO3B’s13KiB (MporpamMuwmii pe3yabraT HaBdanHs PH02).

2. TeMaTHYHUH IJIaH HABYAJILHOI JUCIMILIIHA

Po3aia 1. Teopisi mosyrpyn ajst AocaixkeHHs 1udepeHUiabHUX PiBHAHD

o Tema 1. OcnosHi idei meopii noxyepyn.

O3HadeHHs Teopii Moy TPy, eJIeMEeHTapH1 BIacTUBOCTI. JludepeHItianpHi BIaCTUBOCTI.
BrnactuBocTi pe3oabBEHTH.

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 0o 2inepboniuHux pisHAHb OPY2020 NOPAOKY.
INnepOomniyae piBHSAHHS SK CTUCKAIOYa MOTYTpyIIa.

Po3nin 2. Bapianiiini meToan pocainkeHHsi nudepeHniaiIbHUX PiBHAHD

o Tema 5. Ocnosni idei sapiayitinux memoois.

[lepua Bapiamis. PiBusuus Eitnepa-Jlarpanka. J{pyra Bapiaitis.

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 MiHiMi3y10uux hyHKyid.

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 MeToau gociizkeHHs 1udepeHuialbHUX PiBHAHD.

° Tema 11. Memoou monomonrnocmi ma Hepyxomoi mouKu.

Enepretnuni omiku. IcHyBaHHS Ta €IHICTH crmabkoro po3B’s3ky. CTpoOro CTHCKYOUi
BioOpaxkeHHs. Tepemu banaxa mpo Hepyxomy Touky. Teopemu Illaymepa i Iledepa mpo
HEPYXOMY TOUKY.



3. CTpyKTypa HaBYaJbHOI 1M CUMILIIHA

HasBu po3ainiB i Tem

Kinekicts roany

neHHa hopma

YChOTO y TOMY YHCIi
11 n | 7ab. | iHA. | c. p.
1 2 3 4 5 6 7
Po3zaia 1. Teopist moayrpyn ajs gocjiakeHHsi AudepeHniajbHUX PiBHSIHb
Tema 1. OsnaueHHs Teopii MOIYTpym, 22 3 |3 16
eJIeMeHTapHi BJIACTHUBOCTI. BnactuBocrti
PE30JIbBEHTH.
Tema 2. TBipHI omepatopu CTUCKYHOYHX 18 3 3 12
nonyrpyn. Teopema Ximne-Hociau.
Tewma 3. 3acrocyBaHH 10 MapaboTIYHUX PIBHSAHB 18 3 3 12
JPYTOT0 TOPSJIKY.
Tema 4. 3acTocyBaHHS 10 TiEepOOTIUHUX 18 3 3 12
PIBHSIHB IPYTOTO MOPSJIKY.
Pa3zom 3a po3aijiiom 1 76 12 |12 52
Po3aia 2. Bapianiiini MeToan gociaigkeHHs: audepeHiaJJbHUX PiBHAHD

Tema 5. OcHoBHi imei metoxis. [lepia Bapiartis. 17 3 3 11
PiBusinns Edinepa-Jlarpamka. Jlpyra Bapiaris.
Tema 6. PiBusunsa Einepa-Jlarpamka s 17 3 3 11
cucreM. Hynb-narpamkuanu.
Tema 7. IcHyBaHHS MIHIMI3YIOUHX (YHKIIIM. 18 3 3 12
KoepuutuBHich, HamiBHENIEPEPBHICTh 3HU3Y.
OnyKJICTb.
Tema 8. Cnabki po3B’si3ku piBHsAHHs Elinepa- 18 3 3 12
Jlarpanxa.
Tema 9. PerynsipHicTh MiHIMI3YIOUMX (QYHKIIIH. 18 3 3 12
Tema 10. 3amaui 3 oOmexennsmu. HemiHiiini 18 3 3 12
3amayl  Ha BiacHl 3HadyeHHsa. OaHOOIYHI
00OME)KEHHS.
Pa3om 3a po3aijiom 2 106 18 |18 70
Po3pia 3. HeBapiauiiini MeToau gocaizkeHHs T epeHuiaJIbHUX PiBHIHb
Tema 11. MeToau MOHOTOHHOCTI Ta HEPYXOMOIi 20 2 2 16
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 po3aisiom 3 20 2 2 16
[TigroroBka 10 3aTiKy/€K3aMeHy 8 8
Yevozo 200un 210 32 |32 146




4. TeMM NPpaKTUYHHUX 3aAHATH

Ne HazBa temu KinpkicTh
3/ TOIUH
1 EnemenTtapHi BIacTUBOCTI MOMyTpyI. BiacTuBocTi pe301bBEHTH. 3
TBipHI onlepaTopu CTUCKYIOUUX MOJIYTPYIL.
2 3acTocyBaHHs TeOpii MOMyrpyn A0 MapadoIiuHUX PIBHSAHB APYroro 3
HOPSIIKY.
3 3acTocyBaHHS TEOpii MOIYTPYIl 0 TiepOOJIYHUX PIBHIHB APYTrOro 3
HOPSIJIKY.
4 3acTocyBaHHs BapiamiiiHux MmetomiB. PiBusuus Einepa-Jlarpanka. 3
[lepmia Ta apyra Bapiarti.
5 PiBusinns Eiinepa-Jlarpanka mist cuctem. 3
6 Cnalki po3B’si3ku piBHsHHS Eitniepa-Jlarpamxka. 3
7 [Tpukianu 3a1a4 3 0THOOIYHUMHU OOMEKCHHSIMHU. 3
8 Heniniiini 3a1a4i Ha BIacHI 3HAUYCHHSI. 3
9 Amnanis 3aga4 3 ooMexeHHsIMU. OqHOOIYHI OOMEKEHHS. 3
10 | 3acTocyBaHHS METO]1iB MOHOTOHHOCTI Ta €HEPIe€TUYHHUX OILIIHOK. 3
11 | 3acrocyBanHs Tepemu banaxa npo HepyxoMmy TOUKY. 3aCTOCYBaHHS 2
teopeM llaynepa i Illledepa npo HepyXoMy TOUKY.
Pazom 32
5. 3aBaaHHs 11 caMOCTiiiHOT po0oTH
No Buau, 3mict camocTiitHOT poboTH Kinekicte
3/ rOIUH
OmnpairroBaHHs TEOPETHYHOTO MaTepially 3 BUKOPUCTAHHIM KOHCIIEKTY
JeKLi} Ta peKOMEHI0BAHO] JIITepaTypH:
1 | BnactuBocti nonyrpyn. Biactusocti pe3onasBeHTH. TBipHI oniepaTopu 16
CTUCKYIOUMX NOIyrpyn (JloMaliHe 3aBAaHHs).
2 | Ctuckyroui oy rpymnu. 3acTOCyBaHHS TEOPii MOIyTpy 10 12
napaboTiuyHUX PIBHSHB APYTOro NOPSIKY.
3 | 3acTocyBaHHS TEOPil MOMYTPyH 10 TiNepOOTIYHIX PIBHAHB APYTOTO 12
nopsaky (JlomaniHe 3aBaHHs).
4 | PiBusnus Eitnepa-Jlarpanka ayisg cuctem. Hynp-narpankuasu. 12
5 | 3acTocyBaHHS KOCPLUUTHBHOCTI, HalliBHETIEPEPBHOCTI 3HU3Y, 11
OIYKJIOCTI JUIsl TOBE/ICHHS ICHYBaHHsI MIHIMI3YI0UMX (QYHKIIIH.
6 | 3agaui 3 oOMekeHHsIMU. ICHYBaHHS MIHIMI3YIOUUX (YHKIIH. 11
7 | BapiauiiiHa xapakTepu3allis MiHIMI3yI0uuX QyHKIIIH. 12
8 3acTocyBaHHs METO/1iB MOHOTOHHOCTI. [T00y10Ba HaGIMKEHNX 12
po3B’si3KiB. €AuHICTH caa0KuX po3B’s3kiB (JloMantHe 3aBaaHHS).
9 | BactocyBaHHs Tepemu baHaxa mpo HEPYXOMY TOUKY 11O JOCIIKSHHS 12
piBHsHHS peakiii-nudysii (JlomanrHe 3aB1aHHs).
10 | 3acrocyBanHs Teopemu Illaymepa nmpo HEpyXoMy TOUKY IO 12
JOCTIPKEHHS KBa3UTIHIMHUX eNINTUYHUX PiBHSHb.
11 | 3acrocyBanns Teopemu llledepa 1o nocnimkeHHs KBa3UIIHIHIX 16
SJIINTHYHUX PIBHSHb.
[TigroroBka /10 3aJiKy/eK3aMeHy 8
Pazom 146




6. InuBinyanbHi 3aB1aHHSA
He nepeobaueni nranom

7. MeToau HaAaBYaAHHSA
Jlexuii Ta MpaKTUYHI 3aHATTS MPOBOATHCS Ay TUTOPHO. Y pasi OroJOMICHHS KapaHTHHY, 3aHITTS
MIPOBOJATHCS ayAMTOPHO a00 AMCTaHIiiHO (3a momomororo marpopm ZOOM, MOODLE)
BIMOBITHO JI0 Hakazy pekTopa XapKiBCBKOTO HAalllOHAJBHOTO YHIBEPCHTETY iIMEHi
B. H. Kapasina.

8. MeToau KOHTPOJI10

Hapuanns 31iiCHIOETBCS y (HOPMI JIEKIIIH, MPAaKTUYHUX 3aHATh, a TAKOXK Yy (popMi caMOCTIHHOI
pobotu (ompalfoBaHHs HaBYAIBLHOTO Marepiany, po3B’si3aHHA yd0OBHX 3amad). Meroau
KOHTPOJIIO: TIOTOYHUN (AOMAaIlIHI 3aBJaHHs); KOHTPOJbHA POOOTa, MiACYMKOBUN CEMECTPOBUI
€K3aMeH.

9. Cxema HapaxyBaHHs 0aiiB

IToToYHMI KOHTPOJIb Ta CAMOCTiiHA poboTa
Po3nia 1 Po3ia 2 Po3ia 3 KonTposnbHa Pa- | Exza- | 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
IUIAHOM
414,414,433 ]3|3] 4 4 20 60 40 100

MiniManbpHa KUTBKICTh OaniB Al JOMYCKY /A0 CKJIQMaHHS MiJCyMKOBOIO KOHTPOJIIO
IIpOrpaMoro He nependaveHa.

KpuTepii oniHIOBaHHA HaBYAJbHUX JOCATHEHb

O1iHKa B O1iHKa 3a HAIIOHAJIHHOO IIIKAJIOI0
Oamax
O1inKa ITosscHenHs

TeopeTHuHuUi 3MICT Kypcy OCBOEHHH LIIKOM, HEOOX1/IHI IPAaKTUYHI
HaBUYKU POOOTH 3 OCBOEHUM MaTtepiaioM cOpMOBaHi, BCl HaBYaIbHI1
90 -100 | BiaMiHHO [3aBHaHHA, SIKI epea0dadeHi MPOrpaMor0 HaBYaHHS, BAKOHAHI B IOBHOMY
00cs131, BiIMIHHA poO0Ta 6€3 MOMUIIOK a00 3 OHIEID HE3HAYHOIO
[TOMMUJIKOIO.

TeopeTnuHUi 3MICT KypCy OCBOEHHH LIJTKOM, MPAKTUYHI HABHYKH
[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 MiHIMAaJILHUM YHCIIOM
OaiB, AesIKi BUIM 3aBIaHb BUKOHAHI 3 MOMUJIKaMH, po0oTa 3
NEeKUIbKOMa HE3HAYHUMHU TTOMUJIKaMH, a00 3 OJTHIE€I0 — TBOMA 3HAYHUMH
[TOMIIKAMH.

TeopeTnuHU 3MICT KypCy OCBOEHHH HE MOBHICTIO, aJie TPOTaIuHU HE
HOCATB ICTOTHOTO XapakTepy, HeoOXiIHI MPaKTUYHI HABUYKU poOOTH 3
OCBOEHUM MaTepiajioM B OCHOBHOMY C()OpMOBaHi, OLIBIIICTD

nepeadayeHux MporpamMor0 HaBUYaHHS HaBYAJIbHUX 3aBJaHb BUKOHAHO,

50 -69 | 3amoBiibHO




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

TeopeTnyHU 3MICT KypCcy HE OCBOEHO, HEOOX1THI TPAKTUYHI HABUYKH
poboTH He chOpMOBaHi, BCl BAKOHAHI HABYAJIbHI 3aBIAHHS MICTATh
1-49 |He3anoBiabHO [rpy0l HOMIIIKH, T0JaTKOBA CAaMOCTiiiHA poOOTa HaJl MaTepiaioM Kypcy
HE TIPUBEJIC 10 3HAYMMOTO MiABUIIICHHS SKOCTI BUKOHAHHS HABYAJIbHUX
3aBJaHb, po0OOTa, 10 MOTPeOye MOBHOT MEPEPOOKH

IIxajna onmiHIOBaHHSA

Cyma OaniB 3a BCl BHAM O11iHKa 3a HALIOHAJIBHOK MIKAJIOKO
HAaBYAJbHOI  AISIBHOCTI
IIPOTSTOM CEMECTPY JUIA '—IOTI/IpI/IplBHeBO'l. HIKaJIX OI1HIOBAHHS
90 - 100 BIZIMIHHO
70-89 no0pe
50-69 3a0BLJIBHO
1-49 HE3a0BIIIBHO

10. PexomengoBana Jjiiteparypa
OcHoBHa JiTepaTtypa

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.

5. 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 indopmauiiiHi pecypcu

Wolfram Math World: http://mathworld.wolfram.com/topics/PartialDifferential 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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