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PO3POBHUK MPOIPAMW:

MeTpoB €BreH B’ss4ecnaBoBuY — KaHAMAAT (Pi3VKO-MaTeEMaTUYHUX HayK,
cTapLumin BUKNagad Kaeapu gyHaaMeHTasIbHOT MaTeMaTUKMU.

[Mporpamy cxBasleHO Ha 3acifaHHi Kageapn PpyHAaMeHTa1bHOI MaTeMaTUKN
npotokon Ne 1 Big 31 cepnHs 2020 poky.
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nporpamm NaHHa BULWWHAKOBA

[Mporpamy NorofXeHo HayKoBO-MeTOANYHOK KOMICIEK (haKybTeTY MaTeMaTUKM i
IHhOpMaTUNKN
npotokon Ne 1 Big 31 cepnHa 2020 poky.

"onoBa HayKOBO-MeTOAUYHOT KOMICIT Onbra AHOLWLEHKO



BCTYTI

Mporpama HaBYasibHOT AucumnaiHi  “I"'eomeTpia NiAMHOrOBUAIB™ CKNafeHa BifnoBigHO
[0 OCBITHbO-MPOECIAHOT NporpaMu Ni4roToBKN 6akanasBp

cneyianbHicTb 111 — MaTemaTuka

OCBITHSI mporpama «MaTemMaTunka»

1. Onuc HaBYa/IbHOT AUCLMMNNIHN

1.1. MeTot0 BUK/IaaHHA HaBYa/IbHOI AUCUMnAiHK “I"eomeTpis NiAMHOrOBMAIB” € 03HAOM/IEHHS
3 6a30BMMM KOHCTPYKLISIMI TOMO/IOriT Ta reoOMeTpii NiAMHOrOBUAIB Y PiMaHOBUX MPOCTOpax.

1.2 OCHOBHVMM 3aBAaHHAMW BUBYEHHS AncumniiHv “IeomeTpis NigMHOroBuAiB” € OBOSIOAIHHA
MeTofamn LOCANIAKEeHHSA NiAgMHOroBuaiB.

1.3. KinbKicTb KpeguTie — 5
1.4. 3aranbHa KiNbKiCTb roguH - 150

1.5. XapaKTepucTrKa HaB4Ya/lbHOT AUCLUMNITIHK

HopmaTvBHa / 3a BU60pOM
[eHHa (hopma HaBYaHHS \ 3ao4yHa (gucTaHuinHa) hopma HaBYaHHS
PiK NiArotoBKu

4-i |
CemecTp
8- \
Nekuyii
32 rog, |
MpaKTUYHI, CEMIHAPCLKI 3aHATTA
32 rog, |
}'Ia6opaTo‘pHi 3aHATTA
CamocTiliHa po6oTa
86 rog. \

y TOMY 4uCni IHAMBIAYaNbHI 3aBAaHHS

1.6. 3annaHoBaHi pe3y/nbTaTh HaBYaHHS.

Y pe3ynbTaTi BUBYEHHS JaHOr0 KypCy CTYAEHT NOBUHEH
3HaTW :

- OCHOBHI  MOHATTS  AMepeHuianbHOT  TOMONOrIT:  rNagkKuiAi - MHOroBWA,  rnajke
BiJOOPaXXEHHSA, AOTUYHWIA NPOCTiP, BEKTOPHE Mone, TEH30pHe none, AvdepeHuian
BiJOOpPaXEHHS, CyOMepcCis, 3aHYpPeHHs,, BKNAfEeHHs, 3aHYPeHU Ta BKNafdeHWi
MigMHOroBuz, OpieHTOBHWI NigMHorosma. OCHOBHI Teopemu: TeopeMa Capga, TeopeMu
MPO BKMAAEHHS, B TOMY YMC/li TeOpemMa YiTHI.

- OCHOBHI MOHATTA Ta pe3ynbTaTu AndepeHyiaibHOT reoMeTpil NigMHOroBMAiIB: nepLua Ta
Aapyra pyHaaMeHTanbHI popMu, iHAYKOBaHA 3B’A3HICTb, HOPMasibHa 3B’ A3HICTb, CepefHs
KpMBWHa, po3KnageHHs aycca Ta BaiHrapteHa, dopmynu aycca, Kogauui, Piudi y
3ara/bHOMYy BWMafKy Ta Yy BUMagkKax rinepnoBepxHi, NOBEpPXHi, MiAMHOTOBUAIB Y
npoctopax MOCTINHOI KpuBMHW. DyHAaMeHTabHa Teopema A4S  MNigMHOroBUAIB
NPOCTOPIB NOCTINHOT KPUBMHM.
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-O3HayeHHs Ta BNacTMBOCTI OCHOBHUX K/aciB MiAMHOrOBUAIB: LINKOM  reofe3vyHuX,
LiNKOM  OMOINIYHMX, 3 nNapasieflbHUM BEKTOPHWM MOMIEM  CepefHbOl  KPUBWHMU,
MiHIManbHMX. 30Kpema, nMepwa Ta fgpyra Bapiauyii 06’emy nigMHOrosuay,
XapakTepum3saList MiHiManbHWUX NiAMHOrOBUAIB, CTINKICTb.

- OCHOBHI B/1IaCTMBOCTI ONYKNX TiNeprnoBepxX0oHb eBK/1ILOBOro NpocTopy.

YMITW :
- [loBoanTK, WO faHe BiJ0OpaXXeHHS MHOrOBUAiIB € BKNaLEHHAM ab0 3aHYpPEHHSAM.
- O6uucnoBaT nepwy Ta Apyry (yHAaMeHTallbHi (popMK, IHAYKOBaHy Ta
HOpPMaJibHY 3B’A3HOCTI, CEPefHIO KPUBUHY.
- O3Hauatu, Yv € AaHWin NigMHOrOBUA LiISIKOM reofe3nyHUM, LiIKkOM OMBINiYHUM, 3
napaie/ibHUM BEKTOPHWUM MOJIEM CEPeAHbOT KPUBMHU, MIHIMAIbHUM.
- 3actocosysatu opmynu aycca, Kogauui, Piyyi 1o BApILLIEHHS 3a4au.

2. TeMaTU4YHMIA NNaH HaBYa/1bHOT ANCUUNITIHN
Po3gin 1. OCHOBHI NOHATTA TOMNO/IOrIT Ta reoOMeTpii NiMHOroOBUAIB

Tema 1. OCHOBHI NOHATTA ANepPeHLia/IbHOT TOMOOrIT

CNagkuii  MHOroBWA, rnagke BiJOOPaXXeHHs, [OTUYHWUIA  MPOCTIp, rnagke
BiJOOpaXKeHHs, andepeHLian BifLoOpaXKeHHS.

BekTopHe none, ay>xka J1i. TeH30pHe none, andepeHLiiHi popmu.

CybMmepcis, 3aHYpeHHs, BKIafeHHs, 3aHYpPeHWid Ta BKIaLeHWIn NiLgMHOrOBUA,
Mpuknagn. Teopema PpobeHiyca.

OpieHTauis.

Teopema Capfa, TeopeMu NMpo BKAaAeHHs, B TOMY YKCNi Teopema YiTHI.

Tema 2. IHOQyKOBaHa MeTpuKa Ta 3B’A3HICTb
- |30MeTpuyHi Bigo6parkeHHS.
MepLia pyHAaMeHTanbHa hopmMa niAMHOrOBUAY.
IHOyKOBaHa 3B’A3HICTb, fApyra (QyHZaMeHTasbHa opma  nigMHOrosuay,
po3KnafeHHa [Maycca.
HopmasibHa 3B’513HICTb, OnepaTop BailHrapTeHa, po3knageHHs BailHrapTeHa
Mone cepeHbOT KPUBMHW. MpuKnagn 064nCieHHs.

Tema 3. PiBHAHHA Maycca, Kogauyi Ta Pivyi
- PiBHAHHSA [Maycca y 3araibHOMY BUMAaAKY Ta Y BUMafKax rineprnoBepxHi, NOBEPXHI,
Ni4MHOroBMAIB y NPOCTOPax NOCTIAHOT KPUBUHN.
PiBHAHHA Kopgauui y 3arajlbHoOMy Ta YaCTKOBUX BMNaLKax.
PiBHAAHHA Piuyi y 3arafibHOMY Ta YaCTKOBUX BuMagKax.
BeKTOpHI po3LuapyBaHHS.
dyHgameHTasIbHa TeopeMa AN NigMHOroBMAIB NPOCTOPIB NOCTINHOT KPUBMHM,

Po3gin 2. Knacudikauisa nigMHorosuiis ta NigMHOroBUAM eBKNILOBOIo NpocTopy

Tema 1. OCHOBHI K/1acy NiAMHOroBUAiB
Llinkom reogesnyHi niAMHOroBUAM.
LlinKoM om6BiniyHi nigMHOroBuam.
AKciomn NnoLwmH Ta cgep KapraHa.



Tema 2. MiHiManbHi nNigMHOroBUAX Ta MIAMHOrOBUAM 3 nNapasieflbHUM
cepefHbOI KPUBUHN

MiHimMa/IbHMIA NiAMHOrOBUA, 03HAYEHHS, MPUKIA4N.
Meplia Ta gpyra Bapiauii 06’emy.

CTiKicTb MiHIManbHMX NigMHorosuais. Kputepii. Mons Akooi.

[MigMHOroBmAaM 3 napanienbH1UM BEKTOPHUM MOJIEM CEPeAHbOT KPUBUHN.
MoBepXHi MNOCTINHOT KpUBUHU. CTIRKICTb.

Tema 3. I'ineprioBepxHi eBK/1i40BOI0 NPOCTOpY
LLinKoM omMGiniyHi rineprnoBepxHi.

ENHWTENHOBI rinepnoBepxHi.

Onykni rinepnoBepxHi.

3. CTpyKTypa HaBYas/IbHOI ANCUNMAIHN

nosiem

Hassu po3ginis i

KifnbKicTb rogmH

Tem [leHHa hopma 3a04Ha (hopma
yCbOro y TOMY YuChi yCbOro y TOMY YuChi
n | n |nab. | iHg. | c. n| n | nab6. | iHg. | c.
p. P.
1 2 3| 4 5 6 7 8 910 11 | 12 | 13

Po3ain 1. OcHOBHI NOHATTSI TOMO/IOTiT Ta reoMeTpii NiAMHOroBUAiB

OCHOBHI MOHATTA
AndepeHLiansHoT
Tononorit

22

6

6

10

IHOYKOBaHa
MeTpuKa Ta
3B’A3HICTb

22

10

PiBHAHHSA ["aycca,
Kopgauui Ta Pivyi

14

4

4

6

Pa3oM 3a po3ginom
1

58

16

16

26

Po3gin 2. Knacudikadis nig

MHOroBWAIB Ta NiAMHOroBMan eBKNiL0BOI0

MpocTo

py

OCHOBHI Knacu
niZAMHOrOBUAiB

20

4

4

12

MiHiMa/IbHI
niAMHOroBMaM Ta
ni4MHOroBMan 3
napanenbHUM
nosiemM cepesHbOl
KPVBUHW

28

6

6

16

MinepnoBepxHi
eBK/i40BOro
npoctopy

22

12

Migrotoska o
3aniKy abo icnuty

22

20

Pa3om 3a po3ainom
2

92

16

16

60

Ycboro
rogvH

150

32

32

86




4. Temu ceMiHapCbKUX (NPaKTUYHMX, N1Ta60PaTOPHUX) 3aHATb

Ne rm\n Ha3ga Temu KinbKicTb
roAviH
1 OCHOBHI NOHATTA AndepeHLianbHOT TONONOTIT 6
2 IHAYyKOBaHa MeTpuKa Ta 3B’SA3HICTb 6
3 PiBHAHHA Maycca, Kogauui ta Pivyi 4
4 OCHOBHI Knacuv nifiMHOroB1AiB 4
5 MiHiMa/IbHI NiIAMHOroBUAM Ta NiAMHOrOBUAW 3 Napaie/ibHUM MoJiem 6

cepefHbOI KPUBUHU
6 ["inepnoBepxHi eBKMi40BOro NPOCTOPY 4
7 Migrotoska Ao 3aniky 2
Pa3om 32
5. 3aBpaHHA 4n1a camoCTiliHOT po6oTn
No Buan, 3micT caMOCTiHOT po60TTK KinbkicTb
3/n roAvH
P03B’A3aHHA 3314 3 JOMaLUHbOIO 3aBAaHHS:
1 | OCHOBHI NOHATTA AWGepeHLiaIbHOT TOMOOrIT 10
2 | lHayKoBaHa MeTpUKa Ta 3B A3HICTb 10
3 | PiBHsiHHA Maycca, Kogauui Ta Piyyi 6
4 | OCHOBHI Knacu nifiMHOroB1AiB 12
5 | MiHimMa/bHi NigMHOroBnamM Ta NigMHOroBUAMN 3 NapasiesisHUM Mosiem 16
CepefHbLOI KPpUBUHU

6 | ineprnoBepxHi eBKIA0BOr0 NPOCTOpYy 12
7 | Migrotoeka fo 3aniky 20
Pa3om 86

6. IHauBIgyanbHI 3aBAaHHSA
He nepenbayveHi HaBYaIbHUM M1AHOM.

7. MeToan HaBYaHHA

Jlekuii Ta NpaKTUYHI 3aHATTSA NPOBOAATLCA ayAUTOPHO. Y pasi Oro/I0LEHHS KapaHTUHY, 3aHATTS
NPOBOASATLCA ayAUTOPHO abo AucTaHuiiHO (3a gonomoroto nnatgopm ZOOM, MOODLE)
BIAMOBIAHO [0 Haka3y pekTopa XapKiBCbKOr0 HaLiOHa/IbHOrO YHIBEPCUTETY  iMeHi

B. H. KapasiHa.

8. MeToAmM KOHTPO/H0
OnnTyBaHHSA, KOHTPO/IbHA poboTa (1), 3anik (3a BU60POM CTyfeHTa).

9. CxemMa HapaxyBaHHS 6aiB

MOTOYHMIA KOHTPO/Ib Ta CaMOCTiHa po6oTa
KoHTposnbHa 3anik Cyma
Posgin 1 Po3gin 2 poboTa,nepenbaveHa | Pa3om
HaBYa/IbHUM
M1aHoMm
T1 T2 | T3 T1 T2 | T3
5 10 | 5 10 5 5 20 60 40 100




KpuTepii oLiHIOBaHHA HaBYa/IbHUX LOCATHEHb

OuiHka OuiHKa 3a HaLiOHa/IbHOHO LLIKAJIoH0
B 6anax
lOujinka | MOSICHEHHS

90 -100{| BigmiHHO

TeopeTMUHWIA 3MICT KypCy OCBOEHWIA LIINIKOM, HEOOXiHI NpPaKTUYHi
HaBMYKM poBOTK 3 OCBOEHMM MaTepiasioM C(HOPMOBaHI, BCi HaBYa/IbHI
3aBfaHHs, SKi nepefbayveHi NporpaMor0 HaBYaHHS, BUKOHaHI B
NMoOBHOMY 06¢#3i, BigMiHHa pob6oTa 6e3 MOMUMIOK abo 3 OAHIED
HE3HaYHO NMOMUJIKOHO.

70 -89 [o6pe

TeopeTnYHMN 3MICT KypCY OCBOEHWIA LIINIKOM, MPaKTUYHI HABUYKK
po60TKN 3 OCBOEHMM MaTepia/loM B OCHOBHOMY C(HOPMOBaHi, BCi
HaBYa/IbHI 3aBAaHHS, AKi NepefbadeHi NPorpamoro HaB4aHHs,
BUKOHaHI, AKICTb BUKOHaHHS >XOAHOM0 3 HUX He OLiHeHO MiHIMa/IbHUM
yucnom 6ani., AesKi BUAN 3aBAaHb BUKOHAHI 3 MOMUIKaMu, poboTa 3
[eKilbKkoMa He3Ha4YHUMK NOMUIKaMK, abo 3 OAHIE — BOMA
3HAYHUMU NMOMUNKAMMU.

50 -69 || 3a#0BINbHO

TeopeTnyYHMIA 3MICT KypCy OCBOEHWIA HE MOBHICTHO, asie NPOra/iHn He
HOCATb ICTOTHOIO XapakTepy, HeoOXiAHI NPaKTUYHI HaBUYKM PO6OTH 3
OCBOEHUM MaTepiasioMm B OCHOBHOMY CPOPMOBaHi, 6ifbLUiCTb
nepes6ayYeHnx NPoOrpamot0 HaBYaHHA HaBYa/IbHUX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MiCTATb NOMU/IKK, poboTa 3 TpbOMa
3HAYHVMW NOMUIKaMW.

1-49 ||He3agoBinbHO

TeopeTnyHWIA 3MICT KypCy He OCBOEHO, HEOOXIiAHI MPAKTUYHI HaBUYKM
po60TK He chOPMOBaHI, BCi BUKOHAHI HaBYa/lbHI 3aBAaHHSA MICTATb
rpy6i nomMunku, oAaTkoBa caMoCTiHa pob6oTa Haf MaTepianiom Kypcy
He NpuBese 40 3HAYMMOrO NiABULLEHHSA SKOCTI BUKOHaHHS HaBYa/IbHUX
3aBfjaHb, P060Ta, L0 NOTPebye NOBHOI NepepobKu

LLIkana ouiHiOBaHHSA

OujiHKa 3a HaLioHa/IbHOO LKA/
Cyma 6as1iB 3a BCi BUAM HaBYa/IbHOI
[iANbHOCTI NPOTArOM CEMeCTpY AN19 YOTUPUPIBHEBOT [NA ABOPIBHEBOI
LLIKa/IN OLiHKOBaHHSA LLIKa/IX OLiHOBaHHSA
90 - 100 BiZAMIHHO
70-89 fo6pe 3apaxoBaHo
50-69 3a10Bi/IbHO
1-49 He3a0Bi/IbHO He 3apaxoBaHo

10. PekomeHfi0BaHa nitepartypa




1.  A.A. BopuceHKO. BHYTPEHHSS N BHELUHAS FeOMETPMS MHOrOMEPHbIX NOAMHOr006pasuii.
— M.: Ok3ameH, 2003.

2.  KO.A. AmnHoB. M'eomeTpus nogmHoroo6pasuii. — K.: Haykosa gymka, 2002.

3. M. Dajczer. Submanifolds and isometric immersions. — Houston: Publish or Perish, 1990.
4. B.-Y.Chen. Geometry of submanifolds and its applications. — Tokyo, 1981.

JonomixHa nitepartypa
Tema “OCHOBHI NOHATTA AndepeHLiansHOT Tononorin”

1. B.A. 3opny. MaTemaTunyeckuii aHanms, 4yactb 2. — M.: Hayka, 1984.

2. M. Xupuw. AnddepeHumansHas Tononorua. — M.: Mup, 1979.

3. . MwunHop, A. Yonnec. AnddepeHumanbHas Tononorus. HayanbHbii Kypc. — M.:
Muwup, 1972.

4.  M.M. MNocTHMKOB. Nagkne mHoroobpasms. — M.: Hayka, 1988.

5. C. CrepHbepr. Jlekunn no anuggpepeHumansHon reometpum. — M.: Mup, 1970.

Tema “IHAYKOBaHa MeTpuKa Ta 3B’A3HICTb”

1. B.A. Ay6posuH, C.MN. HoBnkos, A.T. ®omeHKO CoBpeMeHHas reomeTpus. Metogpl v
npunoxeHuns. — M.: Hayka, 1986.

2. L. Ko6ascu, K. Hommngzy. OcHOBbI AuddepeHuanbHON reometpum, ToM 2. — M.
Hayka, 1981.

Tema “PiBHsAHHA Maycca, Kogauyi ta Pivyi”

1. L. Kob6ascu, K. Homnasy. OcHOBbl auddepeHunanbHOn reometpmumn, Tom 2. — M.:
Hayka, 1981.

Tema “MiHiManbHI NiAMHOroBUAM Ta NigMHOroBUAM 3 NapasieslbHUM NoseM cepesHbol KpUBUHN

1. AA TyxunuH, A.T. ®OMEHKO. 3NeMeHTbl TeOMeTpUN N TOMOOTUN MUHUMANTbHBIX
nosepxHocTeir. — M.: Hayka, 1991.

2. Jao YoHr Txu, A.T. DoMeHKO. MyHUMasbHbIE MOBEPXHOCTU 1 npobnema Mnato. — M.:
Hayka, 1987.

3. T.H. Colding, W.P. Minicozzi Il. Minimal surfaces. — NY: Courant Institute, 1999.

4. K. Kenmotsu. Surfaces with constant mean curvature. — Providence: AMS, 2003.

11. MocrnaHHA Ha iHhopMaLinHi pecypcu B IHTepHeT, Bifeo-NeKuii, iHLwe
MeToANYHE 3a6e3neyeHHsA

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



