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PO3POBHUK MPOIrPAMI:

Bacunb TOPbKABUI, foKTop (hi3MKO-MaTeMaTUUHNX HayK, JOLEHT,
npodpecop Kadgeapu yHAaMeHTa/IbHOT MaTeMaTUKN.

[Mporpamy cxBaleHO Ha 3acifaHHiI Kageapu PyHLaMeHTaNbHOI MaTeMaTUKN
npotokon Ne 1 Big 26 cepriHa 2021 poky.

3aBifyBay Kaegpu OnekcaHap AMMO/bCbKIAI

Mporpamy NOrofkeHo 3 rapaHTOM OCBITHbLOT (NpodieciiHoi) nporpamMm «MartemaTunka.

"apaHT OCBITHLOI (MPOgeciiHON) 5
nporpamm Onekcangp AMIMO/IbCbKNIA

[Mporpamy NorofXeHo HayKoBO-MeTOANYHOK KOMICIEK (haKy/IbTETY MaTeMaTUKM i
IHhOpMaTUNKN
npotokon Ne 1 Big 27 cepnHsa 2021 poky.

"onoBa HayKOBO-MeTOANYHOT KOMICIT Onbra AHOWEHKO



BCTYTI

Mporpama HaBYanbHOI AucUMnAiHM «PiMaHoBa reoMeTpis» cknageHa BignoBiAHO [0 OCBITHLO-
npodeciitHoi Nporpamm Nigrotoskn 6akasasp
cneyiansbHocTi 111 — maTemMaTuka
OCBITHS nNporpaMa «MaTemaTuka»

1. Onunc HaBYaNbHOT ANCUMNNITIHN

1.1. MeTol BUKIaZaHHA HaBYa/IbHOI AMCUMNNIHM «PiMaHOBa reomeTpis» € O03HaliOM/IEHHS
CTYZEHTIB 3 6a30BUMW KOHCTPYKLISAMW, METOAaMM i TeOpemMaMu Cy4acHOT piMaHOBOT reoMeTpil, a TakoX
i3 3MICTOBHMMM NpUKNagamMu T 3aCTOCYBaHHS.

1.2.0CHOBHVMMW 3aBAAHHSAMW BMBYEHHA AMCUMNIHA «PimMaHOBa reomMeTpisi» € O03HanOMJIeHHS
CTY[EHTIB 3 TEOPETUYHUMM 3acafaMun Teopili AndepeHLinHMX, PiMaHOBMX Ta adiiHHMX CTPYKTYp Ha
6araToBUMIpHMX MHOroBMAax, a TakKoX HabyTTs CTyAeHTamy HaBMYOK MPOBEAEHHS 06YUCEHb
(hyHAaMeHTa/lbHMX 06’ €KTiB piMaHOBOI reoMeTpil.

1.3. KinbKicTb Kpegutie — 4

1.4. 3aranbHa KiflbKicTb rognH — 120

1.5. XapaKkTepncTnka HaB4a1bHOT ANCLMMIHM
3a Bnbopom
[JeHHa popma HaBYaHHA | 3aoyHa (aucTaHLifiHa) (hopMa HaBYaHHS
PiK NiagrotToBKn
4-i |
CemecTp
7-i \
Nexuii
32 rog. |
[MpaKTUYHi, cCeMiHapCbKi 3aHATTS
32 rog. |
JTabopatopHi 3aHATTA
CamocTiliHa po6oTa
56 rog, |
y TOMY YUC/I IHAVBIAYa/IbHI 3aBAaHHS

1.6. 3ansiaHoBaHi pe3y/ibTaTh HaBYaHHSA. 3aBepLUytOUN HaBYaHHSA, CTYLEHTU NOBUHHI:

3HaTW 6a30Bi NOHATTS PiMAaHOBOT reoOMeTpIl — rnagki MHOroBUAW, TEH30PHI MO HA MHOroBUAAX,
piMaHOBI MHOroBuau (LOBXMHA KPUBOT, KyT MK KpMBUMM, Mowa 061acTi), MHOroBuan 3 agiHHO
3B’A13HICTIO (KOBapiaHTHE AM(epeHLitoBaHHSA, NapanenbHWiA NepeHoc, reoaesnydHi NiHiT), 38’a3HICTb J1eBi-
YiBiTi, piMaHOBa KpWBMHA, KpMBMHA Piydi, CkanspHa KpuvBMHA, €KCMOHEHLiiHe BiAOOPaXXEHHSs, nons
Akob6i, a TakoX - BIAMOBIAHI (PyHAAMeHTasIbHI Teopemu PiMaHOBOI reomeTpii (hopMynn neplloi Ta
Apyroi Bapiayii Kpmeoi, Teopema LLlypa npo NpocTopy NOCTINHOT KPUBMHMK) Ta X 3aCTOCYBaHHA B paMKax
Teopil BifHOCHOCTI,

YyMITU 064AC/IIOBATA [OBXUHY KPWBOI, KYT MiX KpPUBMMMK, nnowy o06nacTi Ha pimaHOBOMY
MHOrOBUfi, 3HaXO4MTW KOBapiaHTHY MOXiAHY Ta MPOBOAWMTW OMepalilo napanefnbHOro nepeHocy Ha
npoctopax 3 aiHHOK 3B’SA3HICTIO, 3HaXOAUTWU 3B’A3HICTb JleBi-YiBiTWM piMaHOBOroO MHOroBugy,
3HaXoAMTWN reofesnyHi NiHiT Ha npocTopax 3 agiHHOK 3B’A3HICTIO Ta Ha PiMaHOBMX MHOroBMAax,
3HaXOAWUTN PIMaHOBY KPWBWHY, KPUBMHY Piuydi, CKanspHy KpUBWHY, CEKLiiAHI PUBMHU PiMaHOBOr0
MHOrOBUWAY, 3HaX0ANTY Nonst AK06i B3AOBX reofe3nyHnX MiHili Ha piMaHOBOMY MHOTOBUA.



2. TeMaTM4HWIA NNaH HaBYaIbHOI ANCLUMNIHN

Tema 1. EnemeHn Teopii AudepeHUiiHX MHoOrosugis. TeH3opw, anrebpaiuHi onepauii Hag
TeHsopamu. [nagkuii - MHOroBwug. [OTWYHMIA NpOCTip MHOrosugy. BigobpaxeHHs MHOroBWAiB,
andepeHuian BigobpakeHHs. TeH30pHI Mo Ha MHOroBUAAX.

Tema 2. PimaHoBi MHOroBuam — 6a30Bi KOHCTPYKLii. JOBXMHA KPUBOT, KYT MiDK KpUBMMMU, MoLa
(06’em) 06n1acTi Ha piMaHOBOMY MHOIOBUAi. I30METPUYUHI Bigo6paXKeHHs.

Tema 3. MHoroBuan 3 adiHHOW 3B’A3HICTIO. KoBapiaHTHE AudepeHUitoBaHHS. [MapanenbHui
rnepeHoc. TeH30pY KPMBUHK Ta CKPYTY. [e0Ae3nYHI NiHIT Ha MHOTOBUAI 3 aldiHHOK 3B’ A3HICTHO.

Tema 4. 38’a3HiCTb flesi-YUesiTa. [NapanenbHe nepeHeceHHs Ha PiMaHOBOMY MHOTOBUAI.

Tema 5. l'eogesnyHi Ha pimaHoBOMY MHOrosufi. ®YHKUiOHAIM AOBXMHU Ta eHeprii. ®opmyna
nepLuoi BapiaLlii — reogesnyHi SK HaNKopoTLLi. EKCNoHeHUialbHe BiJ0OPaXKeHHS.

Tema 6. oBHOTAa piMaHOBKMX MHOroBuziB. eoge3vyHa Ta MeETPUYHA MOBHOTA MHOrOBUAIB.
Teopema Xonda-PiHosa.

Tema 7. KpuBuMHa piMaHOBMX MHOroBuAiB. TeH30p PiMaHOBOT KPUBWHWM — anrebpaiyHi i
AndepeHuianbHi BnactueocTi. CekuiiHa KpvBMHA, KpyBMHA Piudi | ckanspHa KpvsuHa. [MpocTopu
NOCTINHOT KpBMHW. Teopema LLlypa.

Tema 8. Mons Ako6i. Apyra Bapiauis AOBXMUHW Ta eHeprii reogesnyHol Kpueoi. PiBHSHHA FKOOi.
CnpsbKeHi TOUKM Ha Fe0fe3NyHNX.

Tema 9. Teopemu BoHHe i Maiiepca.

Tema 10. Teopema KapTaHa-Afamapa.

Tema 11. Teopemu NMOPIBHAHHS.

Tema 12. Pagiyc iH’eKTMBHOCTI. Me>ka po3giny. Teopemu KniHreHbepra.

Tema 13. EnemMeHTU 3araibHOl Teopil BigHOCHOCTI. MceBao-pimaHoBi MHOrosmau. MpocTtopu
MiHkoBcbKoro, (aHTi) ge CitTtepa. PiBHsIHHS EiHWTeHa. MpocTip LUBapuywinnbaa.

3. CTpyKTypa HaB4a/IbHOT ANCLMMAIHN

Hasswu po3ginis i Tem KifnbKicTb rogmH
[leHHa hopma 3a04Ha (hopma
yCbOro y TOMY umchi yCbOro y TOMY umnchi
n | n |nab|ing| cp n | n |nabliHg| cp
1 2 3 4 516 |7 8 9110|1112 |13
Tema 1. Enemenu Teopii au- 12 4 |4 4
(pepeHLiiHNX MHOTOBUAIB
Tema 2. PimaHoBi MHOroBMAW 14 2 |4 8
— 6a30Bi KOHCTPYKLiT
Tema 3. MHorosuam 3 adiH- 9 2 |2 5
HOHO 3B’AI3HICTIO
Tema 4. 38’A3HicTb JleBi- 7 2 |2 3
YesiTa
Tema 5. Meofie3nyHi Ha pima- 9 2 |2 5)
HOBOMY MHOrOBUAI
Tema 6. MNoBHOTa piMaHOBMUX 7 4 |2 1
MHOroBuAiB
Tema 7. KpuBuHa pimaHoBMX 12 2 |4 6
MHOroBuAiB
Tema 8. Mons Ako6i. Cnps- 10 2 |2 6
>KEHi TOUKN Ha re0Ae3NYHNX
Tema 9. Teopemn BoOHHE i 6 2 |2 2
Maiiepca
Tema 10. Teopema KapTaHa- 6 2 |2 2
Apamapa.




Tema 11. Teopemm NOpiBHSIH- 10 2 |2 6

HA.

Tema 12. Pagjyc iH’eKTWBHO- 8 2 |2 4
cTi. Me>ka posginy. Teopemu
KniHreH6epra.

Tema 13. EnemeHTM 3arasib- 10 4 |2 4
HOT Teopil BIiAHOCHOCTI.
YCbOro roguH 120 |32 32 56

4. Temu ceMiHapCbKuMX (MPaKTUYHUX, 1abopPaTOPHUNX) 3aHATb

No Temy NPaKTUYHUX 3aHATb KinbKicTb

3/n rofnH

1 basoBi BnacTMBOCTI AMQepeHLiioBaHMX MHorosugis. MeTtoan nobynosm 2
AnepeHLiioBaHNX MHOTOBUAIB.

2 P03B’A3aHHA efleMeHTapHMX 3afay CTOCOBHO 06a30BMX MOHATL PiMaHOBOI 4
reoMeTpii.

3 Po3B’A3aHHA efleMeHTapHUX 3afa4y  CTOCOBHO 6a30BMX MOHATb Teopil 4
MHOrOBUAIB 3 aliHHOKO 3B’A3HICTIO.

4 Po3B’A3aHHA eneMeHTapHKX 3afa4 CTOCOBHO 3B’A3HOCTI JleBi-UesiTa. 4

5 Po3B’A3aHHA efleMeHTapHUX 3aday CTOCOBHO rEOAe3NYHUX NiHIN B 4
npocTopax 3 agyiHHOK 3B’A3HICTIO Ta B PiIMaHOBMX NPOCTOPAX.

6 O6umnCneHHst KpUBMH (CEKUIMHOT, CKanapHoi, Piydi) piMaHOBMX MPOCTOPIB. 4
EnemeHTapHi BNaCTMBOCTI NPOCTOPIB CTa/I0l KPUBUHMW.

7 3HaxopKeHHs Monis FK0O6I Ta CpsHKEHNX TOYOK Ha reoAe3nyHUX. 4

8 PiBHAHHA EWHWTeHA. CneujasibHi NCeBAO-PiMAHOBI MPOCTOPU 3arasibHOT 4
Teopiil BiAHOCHOCTI.

9 | KoHTposbHa poboTa. 2
Pa3om 32

5. 3aBaaHHs 4719 camOoCTiiHOT po60oTun

Ne Buau, 3micT camocTiliHOT po60TK KinbKicTb

3/n rofuH

1 O3HalloMNIeHHs1 3 TEOPETUYHMMK BIAOMOCTSMM 3 Teopii AndepeHLinHNX 4
MHOroBUAiB.

2 O3HaiioM/IEHHS 3 TEOPETUYHMMMU  BiJOMOCTAMM  Ta  PO3B’A3aHHSA 8
efleMeHTapHUX 3afa4 CTOCOBHO 6a30BMX MOHATb PiMaHOBOT reoMeTpiT

3 O3HaiiOMNIeHHs 3 TEOPeTUYHMMM  BiJOMOCTAMM  Ta  PO3B’A3aHHS 5
efleMeHTapHUX 3afa4 CTOCOBHO 6a30BMX MOHATb Teopii MHOrOBMAIB 3
aiHHOIO 3B’A3HICTIO.

4 O3HaiiOMNIEHHs 3 TEOPETUYHMMMU  BiJOMOCTAMM  Ta  PO3B’A3aHHSA 3
efleMeHTapHUX 3afa4 CTOCOBHO 3B’A3HOCTI JleBi-YesiTa.

5 OsHalloMfIeHHs 3 TEOPETUYHWMM  BIOMOCTSIMM  Ta  PO3B’A3aHHS 5
efleMeHTapHUX 3afa4 CTOCOBHO Fe0Ae3nNyHKX NiHii B NpocTopax 3 aiHHOK
3B’A3HICTIO Ta B piMaHOBKX NPOCTOPax.

6 O3HalnoM/IeHHS 3 TEOPETUYHMMU BiZOMOCTSAIMM CTOCOBHO MOHATTS MOBHOTU 1
piMaHOBMX MHOTOBULIB.

7 O3HaiiOMNIeHHs 3 TEOPeTUYHMMM  BiJOMOCTAMM  Ta  PO3B’A3aHHS 6
efleMeHTapHUX 3afa4  CTOCOBHO KpWBWMH (CEKLiiHOI, cKansapHoi, Piuui)
piMaHOBUX NPOCTOPIB.
O3HaiiOMNIEHHs 3 TEOPETUYHMMMU  BiJOMOCTAMM  Ta  PO3B’A3aHHSA 6

eNeMeHTapHUX 3afa4y CTOCOBHO 6a30BMX NOHSATb NONiB AKOGI Ha piMaHOBUX
MHOroBMAaX.




O3HalnoM/IeHHS 3 TEOPETUYHUMM BiJOMOCTAMM CTOCOBHO TeopeMun BoHHe Ta 2
il aHanoris/y3aranbHeHb B piMaHOBI reoMeTpii.

O3HalnoM/IeHHS 3 TEOPETUYHUMM BiJOMOCTAMM CTOCOBHO TeopeMun KapTaHa- 2
Afamapa Ta ii aHanoris/y3araibHeHb B pPiMaHOBI reomMeTpil.

O3HalloM/IEHHA 3 TEOPETUYHUMW BiJOMOCTAMM CTOCOBHO TEOPEM MOPIBHAHHS 6
B piMaHOBI reomeTpif.

O3HaiioOM/IEHHA 3 TEOPETUYHMMY BILOMOCTAMU CTOCOBHO MOHATTA pagiycy 4
iH’EKTUBHOCTI piMaHOBUX MHOIOBULIB.

O3HalloM/IEHHA 3 TEOPETUYHUMM BiLOMOCTAMY LLOAO 3aCTOCYBaHHA MeTOAIB 4
piMaHOBOI reoMeTpii B creLia/ibHii Ta 3arasbHiii Teopil BiAHOCHOCTI.

Pasom 56

6. IHAMBILyaNbHI 3aBfaHHSA
He nepesn6ayeHi HaBYa/lbHVM M12aHOM.

7. MeTogM HaB4YaHHA
Jlekuii Ta NpaKkTUYHI 3aHATTA NPOBOAATLCA ayAUTOPHO. Y pasi OrosioLleHHs
KapaHTWHY, 3aHATTA NPOBOAATLCA ayAUTOPHO abo AMCTaHLINHO (3a 4ONOMOroK NAaTghopm
ZOOM, MOODLE) BianoBiAHO L0 HakKa3y pekTopa XapKiBCbKOro HaLioHaIbHOro YHIBEPCUTETY
imeHi B.H.KapasiHa.

8. MeToAn KOHTpPO/I0
MoTO4YHEe ONUTYBaHHS, KOHTPO/bHA po6oTa (1) Ta NiLCYMKOBUIA KOHTPO/Ib — eK3aMEH..

9. CxemMa HapaxyBaHHS 6asiB

MOTOYHWI KOHTPO/Ib, CaMOCTiHa po60Ta, iIHAMBIAYa/IbHI 3aBLaHHS

Tema Tema Tema KOHTpPO/IbHa po6oTa,
1-4 5-9 10-13 nepeadayeHa Pasom ExsaveH | Cyma
HaBYa/IbHUM NIaHOM

15 15 15 15 60 40 100

KpuTepii oLiHtOBaHHSA

OuiHka OuiHKa 3a HaLiOHa/IbHOO LLKaor
B 6asnax
lOujinka | MOSICHEHHS

TeopeTMUHWIA 3MICT KypCy OCBOEHWIA LIINIKOM, HEOOXiHI NpPaKTUYHi
HaBMYKM PoBOTK 3 OCBOEHMM MaTepiasioM C(HOPMOBaHI, BCi HaBYa/IbHI
90 -100|| BigmiHHO |[3aBfjaHHA, SKi NepegbayeHi NPOrpaMor0 HaBYaHHA BUKOHaHi B MOBHOMY
06cs3i, BigMiHHa po6oTa 6e3 NOMW/IOK abo 3 OfHIEH HE3HAYHOHD
MOMWKOHO.

TeopeTnYHMin 3MICT KypCY OCBOEHWIA LIINIKOM, MPaKTUYHI HABUYKK
po60TK 3 OCBOEHMM MaTepia/loM B OCHOBHOMY C(HOPMOBaHi, BCi
HaBYa/ibHI 3aBAaHHSA, AKi nepefbayeHi Nporpamor0 HaB4YaHHS BUKOHaHI,
70 -89 [o6pe AKICTb BUKOHAHHSA >XOAHOM0 3 HUX He OLiHEeHO MiHIMa/IbHUM YKCIOM
6anis, AesKi BUAM 3aBAaHb BUKOHaHi 3 NOMUIKamu, poboTa 3
[eKilbKkoMa He3Ha4YHUMK NOMUIKaMK, abo 3 OAHIE — BOMA
3HAYHUMU NMOMUNKAMMU.




TeopeTUYHMN 3MICT KypCy OCBOEHWI HE MOBHICTHO, afie NPOraMHn He
HOCATb ICTOTHOr0 XapakTepy, Heo6XiAHI NPaKTUYHI HaBUYKN PO6OTH 3
OCBOEHVM MaTepia/ioM B OCHOBHOMY C(hopmOBaHi, BifbLUICTb
nepegbayveHnxX NPOrpaMor0 HaBYaHHS HaBYa/IbHUX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWUJIKK, poboTa 3 TpbOMa
3HAYHUMU NOMU/IKaAMMU.

50 -69 || 3a#0BiNbHO

TeopeTMyHWIA 3MICT KypCy He OCBOEHO, HEOOXIiAHI MPAKTUYHI HAaBUYKM
po60TK He chOpPMOBaHi, BCi BUKOHAHI HaBYaslbHI 3aBAaHHSA MICTATb
1-49 ||He3agoBinbHO||[rpy6i noMuUNKK, AoAaTKoBa caMOCTiliHa po60Ta Haf maTtepiasioM Kypcy
He NpuBese 40 3HAYMMOrO NiABULLEHHSA AKOCTI BUKOHAHHS HaBYa/lbHUX
3aBfjaHb, P060Ta, L0 NOTPebye NOBHOI NepepobKu

LLIkana ouiHBaHHSA

Cyma 6aniB 3a BCi BN HaBYa- OuiHKa 3a HaLiOHa/IbHOH LLIKasIo
NIBHOL A1A7ILHOCTI MPOTATOM [NA YOTUPUPIBHEBOT LUKAN [NA ABOPIBHEBOT LUKaN
CemecTpy OLLIHIOBaHHS OLLiHHOBaHHS
90 -100 BiAMiHHO
70-89 Aobpe 3apax0BaHoO
50-69 3a/10Bi/NIbHO
1-49 He3a/10Bi/IbHO HE 3apax0BaHo

10. PekomeHaoBaHa niTepartypa

OcHoBHa niTepartypa

1. byparo HO.4., 3anrannep B.A. BeefeHue B pumaHoBy reomeTpuio. — C.-I1.; Hayka, 1994.

2. Tpomonn A., KnuHrenbepr B., Meiiep B. PumaHoBa reomeTpus B Lenom. - M.: Mup, 1971

3. Pawesckuii MN.K.PumaHoBa reoMmeTpus 1 TEH30pHbIN aHanus. - M.: Hayka, 1967

4. Lee J.M. Riemannian manifolds. — Springer, 1997.

5. MosHsk 2.I"., LUukuH E.B. AudpchepeHumanbHas reoMeTpus. Mepeoe 3HAKOMCTBO. - M.:
W3n-Bo MI'Y, 1990.

6. [Ay6posuH B.A., HoBrkos C.IM., ®omeHKOA.T. CoBpemMeHHasi reomeTpus. MeTofbl 1 npu-
no>keHus. - M.: Hayka, 1986

7. CrtepHbepr C. Jlekumu no guddepeHypansHoi reomeTpun. - M., Mup, 1970.

8. TlopbkaBbli B.A. PumaHoBa reoMeTpus. 3nemMeHTapHble 3agaun. — X., XHY
nwm. B.H. KapasnHa, 2006
Jonomi>kHa niTepartypa
MocTHnkoB M.M. Mazikue MHoroobpasms. - M.: Hayka, 1988
2. Edwmos H.B., Po3eHaopH 3.P. JluHeliHas anrebpa v MHOromepHasi reomeTpus. - M.: Hay-
Ka, 1970
3. Edwmos H.B. Beicwas reomeTpus. - M.: TUOMJ1, 1961
4. Bonb® OX. MNpocTpaHCcTBa NOCTOAHHOW KprBuM3HbI. - M.: Hayka, 1982
5. Nangay /1.4., ndwny E.M. Teopus nons. - M.: Hayka, 1988

=

11. MocunaHHsA Ha iHopMauinHi pecypcu B IHTEpHETI, Bifeo-neKuii, iHLLIe MeTOANYHE
3abe3neyeHHs
http://geometry.karazin.ua; http://geometry.karazin.ua/~gorkaviy/documents




