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BCTYII
[Tporpama HaByanbHOI AUCHUILTIHU «O0pani po3aiin piMaHoBOI reoMeTpii» CKIaIeHa BiINOBIAHO 10
OCBITHBO-HAYKOBOI (OCBITHBO-IIPO(MECIHHOT) TPOrpaMy MMIATOTOBKA MAaricTpP
cnenianbHocTi 111 — MaTeMaTHKa
OCBITHS nporpama «MaremaTnka»

1. Onuc HABYAJBHOI AMCHUILTIHA

1.1. Meroro BUKIAQmaHHSA HABYAIBHOI IUCHUILIHN «O0pani po30inu pimanosoi ceomempii» €
O03HAOMJICHHSA CTYJEHTIB 3 0a30BUMH KOHCTPYKIISIMH, METOJaMH 1 TeopeMaMH Cy4acHOi piMaHOBOI
TeoMeTpii, a TAKOX 13 3MICTOBHUMH MPUKIIAJAaMU i1 3aCTOCYBaHHS.

1.2.0CHOBHUMH 3aBJaHHSMU BUBYCHHS AUCHUILTIHH «OOpani po3dinu pimanogoi eeomempii» €
O3HAOMJICHHS CTYJICHTIB 3 TEOPETHYHHMH 3acafaMu Teopid nudepeHmiiHuX, piIMaHOBUX Ta adiHHUX
CTPYKTYp Ha 0araTOBUMIpHMX MHOTOBHAAX, a TaKOX HAOyTTA CTYICHTaMH HaBHYOK ITPOBEIECHHS
obOuncneHs QyHAAMEHTATBHUX 00’ €KTiB PIMAaHOBOI TEOMETPIi.

1.3. KinbkicTh Kpeauris — 4

1.4. 3aranpHa KUIBKICTE TOgUH — 120

1.5. XapakTepucTUKa HaBYAJIbHOT TUCITUILTIHA
3a Budopom
Jlenna dopma HaBYaHHS | 3aoyna (aucraHiiiHa) GopmMa HaBYAHHS
Pix miaroroBxu
2-ii |
CemecTtp
3-id \
Jlexii
24 roa. \
ITpakTHyHI, CEeMIHAPCHKI 3aHATTS
24 roa. \
Ha60paT0pHi‘ 3aHATTA
CamocriiiHa poboTa
72 ron. ‘
IHmBiyanpHi 3aBIaHHS

1.6. 3arutaHoBaHi pe3yabTaTH HaBYaHHS. 3aBepIyIOYN HaBUYaHHSI, CTYACHTH MTOBUHHI:

3namu 0a30Bi TOHATTS PIMAHOBOI T'€OMETPii — IJIaJKI MHOTOBHJM, TEH30PHI IOJiA Ha MHOTOBHUAX,
piMaHOBI MHOTOBHIM (JJOBXKHHA KPHBOI, KYT MK KPHBHMH, IUIOIIA OOJACTi), MHOTOBHIU 3 adiHHOO
3B’S3HICTIO (KOBapiaHTHE Ju(epeHLiI0BaHHS, apaJIeIbHUI MepeHoc, Te0Ie3WyHi JiHii), 3B’ s13HicTh JleBi-
YiBiTH, piMaHOBa KpUBHHA, KpWUBHHA Piudi, ckayisipHa KpUBMHA, EKCIIOHEHLiHE BilOOpaXKeHHS, MO
Sxo0i, a TakoX - BiANOBiAHI PyHAaMEHTaNIbHI TEOPEMH PiIMaHOBOI reoMeTpii (opMyIin mepioi Ta APyroi
Bapiallii kpuBoi, Teopema lllypa mpo npocropu MOCTIHHOT KpUBMHM) Ta TX 3aCTOCYBaHHS B paMKax Teopii
BIIHOCHOCTI,

ymimu 00YUCIIIOBATH OBXHHY KPUBOi, KyT MiXXK KPUBHUMH, IUIOLY OOJIACTI HA piIMAaHOBOMY MHOTOBHII,
3HaXOAMTH KOBApiaHTHY MOXiHY Ta MPOBOAWUTH ONEpaliio HapajesbHOrO MEpeHOCY Ha MPOCTopax 3
a¢iHHOIO 3B’ SI3HICTIO, 3HAXOAUTH 3B’ s13HICTh JleBi-UiBiTH piMaHOBOrO MHOTOBHIY, 3HAXOAUTH I€0e3UYH1
niHii Ha MpocTopax 3 adiHHO 3B’SA3HICTIO T HA PIMAHOBUX MHOTOBHUJIAX, 3HAXOJUTH PIMAHOBY KPUBHHY,
KpUBHHY Piudi, ckajsipHy KpHBHHY, CEKIiiHI pUBHHMA PIMAHOBOTO MHOTOBHIY, 3HAXOJUTH Tos SIKo0i
B3JIOBX I'€OJIC3UYHUX JIIHIH Ha PIMAHOBOMY MHOTOBH/II.



2. TeMaTHYHMH IJTaH HABYAJILHOI JUCIUILTIHA

Tema 1. Enemenu meopii ougepenyitinux mrHoeosudie. TeHzopu, aareOpaidyni omneparii HaJ TEH30paMHu.
Inankuit mHoroupn. JoTuuHuMi mpocTip MHOToBUAy. BimoOpaxeHHs MHOTOBHIIB, AudepeHIiat
BioOpakeHHs. TeH30pHI MOJIS Ha MHOTOBHIAX.

Tema 2. Pimanosi mHo2o068uou — 6a3o6i koncmpykyii. JloBxKuHa KpUBO1, KYT MK KpUBUMH, 1T01a (00’ €M)
o0racTi Ha piMaHOBOMY MHOTOBHI. [30MeTpuuHi BigOoOpaKeHHS.

Tema 3. Muozosuou 3 aghinnoro 368 ’sasnicmio. KoBapiantae nudepenmiroBanus. [lapanenbHuid iepeHocC.
TeH3zopu KpUBHUHU Ta CKpyTy. | 'eoe3nuHi JiHil Ha MHOTOBHI 3 a)iHHOIO 3B’ SI3HICTIO.

Tema 4. 36 ’s3nicms Jlegi-Uesima. 1lapanenbHe epeHECEHHSI HA PIMaHOBOMY MHOTOBH/II.

Tema 5. I'eooezuuni Ha pimanosomy mHozosudi. OyHKIIIOHATH JTOBXHWHA Ta eHeprii. Popmymna mepmroi
Bapiarllii — reoe3udHi K HaHKOPOTIi. EKCrIOHEHITialTbHE BiTOOpayKEeHHSI.

Tema 6. Ilosnoma pimanosux mmozosudie. I'eoe3ndna Ta METpUYHA MOBHOTa MHOTOBHAIB. Teopema
Xoma-Pinosa.

Tema 7. Kpusuna pimanosux muocosudis. TeH30p piIMaHOBOI KPUBHHHU — anreOpaivHi i qudepeHIianbHi
BiactuBocTi. CekuiiiHa kpuBUHA, KpuBWUHA Piuui i ckanspHa kpuBuHa. [IpocTopu mocTiiiHOT KpUBHHU.
Teopema Ilypa.

Tema 8. Ilona Axo6i. Jlpyra Bapiatlist JOBKHHH Ta €HEprii reoie3nyHoi kpruBoi. PiBHsHHS SIKk00i. CripspkeHi
TOYKHU HA T'€0/Ie3NYHUX.

Tema 9. Teopemu bonne i Maiiepca.

Tema 10. Teopema Kapmana-Adamapa.

Tema 11. Teopemu nopiHsaHHSA.

Tema 12. Paoiyc in’exmusnocmi. Medca po3oiny. Teopemu Knineenbepea.

Tema 13. Enemenmu 3azanvmoi meopii gionocrhocmi. IlceBmo-piMmanoBi wmHoroBumu. I[Ipoctopm
MinkoBcrkoro, (anTi) ae Citrepa. PiBusuns Eitnmreitna. [Ipoctip HIBapimmisia.

3. CTpyKTypa HAaBYAJIbHOI JMCUMILIIHU

HazBu po3aimiB i Tem Kinekicts ronua
neHHa hopma 3ao4yHa hopma
YCBOTO Yy TOMY YHCITi YCBOTO y TOMY 4HCIT
n| ma| iHg| cp n | o | ;a| iHAl cp
0 6
1 2 3 4|1 5| 6] 7 8 9| 10| 11} 12| 13
Tema 1. Enemenu meopii 12 44 4
Ooucghepenyitinux MHO208UJi8
Tema 2. Pimanosi mno2o6uou 14 214 8
— 0a308i KOHCMPYKYIT
Tewma 3. Mnozosuou 3 9 212 5
aginnow 38 ’a3Hicmio
Tewma 4. 36 aznicmo Jlesi- 7 212 3
Yesima
Tema 5. I'eodezuuni na 9 212 5
PIMan080OMY MHO208UOI
Tema 6. Ilosnoma pimanosgux 7 412 1
MHO208U0I8
Tema 7. Kpusuna pimanosgux 12 214 6
MHO208UOI8
Tema 8. Ions Axobi. 10 2|2 6
Chpsidiceni mouxu Ha
2€00e3UYHUX
Tema 9. Teopemu boumne i 6 212 2
Maiiepca




Tema 10. Teopema Kapmana- 6 212 2

Aoamapa.

Tema 11. Teopemu 10 212 6
NOPIGHSIHHSL.

Tema 12. Paoiyc 8 212 4

in’exmusnocmi. Meoica
po3oiny. Teopemu
Kuineenbepea.

Tema 13. Enemenmu 10 412 4
3a2a1bHOI meopii 8i0HOCHOCHII.

Yevozo 2o0un 120 32| 32 56

4. Temu ceMiHapCbKUX (IPAKTHYHMX, JA0OOPATOPHHUX) 3aHATH

Ne Temu MpakTHIHUX 3aHATH Kinmpkictb
3/1 TOAMH
1 ba3oBi BmactuBOCTI maudepeHIiioBaHNX MHOTOBUIIB. Meromn moOynoBU 2
U EepeHIiHOBAHUX MHOTOBHIIB.
2 Po3B’s3aHHsI eneMEHTapHHX 3a/lad CTOCOBHO 0a30BHX IMOHSATH PIMaHOBOI 4
reoMeTpii.
3 Po3B’si3aHHSA enmeMeHTapHUX 3aJad  CTOCOBHO 0a30BHX TMOHSTH Teopii 4
MHOTOBH/IIB 3 a(piHHOIO 3B’S3HICTIO.
4 Po3B’s3aHHs eneMeHTapHUX 3a/1a4 CTOCOBHO 3B’s13HOCTI JIeBi-UeniTa. 4
5 Po3B’s3aHHs eJeMEeHTapHUX 3a7]ad CTOCOBHO Ie€OC3MYHHX JIIHIN B IPOCTOpax 4
3 a(iHHOIO 3B’S3HICTIO Ta B pIMAHOBUX MPOCTOPAX.
6 OO0uncinenHs KpUBWH (CEKIIHOI, CKaIApHOi, Piudi) piMaHOBUX MPOCTOPIB. 4
EnemenTapHi BIaCTUBOCTI MMPOCTOPIB CTaNI0i KPUBUHHU.
7 3Haxo/HKeHHS OB K001 Ta CIpsHKEHUX TOYOK HA T€0Ie3MIHUX. 4
8 PiBusHas EffHmTeidina. CrenianbHi ICEBI0O-PIMAHOBI MPOCTOPH 3arajibHOi 4
TEOPil BITHOCHOCTI.
9 | KonTponbHa pobora. 2
Pazom 32
5. 3aBnanHs 1J1s1 caMOCTiliHOI podoTH
No Buu, 3micT caMmocTiiiHOT poOoTH KinbkicTh
3/11 TOIVH
1 OsHaifoMlIeHHS 3 TEOPETUYHHUMM BiJOMOCTSIMH 3 Teopil audepeHuiiHux 4
MHOTOBHIIIB.
3HAHOMJICHHS 3 TEOPETUYHUMHU BiZIOMOCTSIMH Ta PO3B’sI3aHHSI €JIEMEHTAPHUX
2 O ’ 8
3aJja4 CTOCOBHO 0a30BHX MOHATH PIMAHOBOI reOMeTpii
3 O3HaitoMIIeHHS 3 TEOPETUYHUMH BIIOMOCTSMH Ta PO3B’I3aHHS €JIeMEHTAPHUX )
3aJa4 CTOCOBHO 0a30BHX IOHSATH TEOPil MHOTOBUIB 3 a(hiHHOIO 3B’ SI3HICTIO.
O3HaifoMIIeHHS 3 TEOPETUYHUMH BiIOMOCTSIMU Ta PO3B’I3aHHS €JIEMEHTapHUX
) 3aJlad CTOCOBHO 3B’s13HOCTI JleBi-UeBiTa. 3
3HaHOMJICHHS 3 TEOPETHYHHMH BiJJOMOCTSIMH Ta PO3B’SI3aHHS €JIeMEHTAPHUX
O 2
) 3aJ]a4 CTOCOBHO T'€0JIC3UYHUX JIIHIH B MPOCTOPax 3 adiHHOIO 3B’SA3HICTIO Ta B )
PIMaHOBHX IPOCTOPAX.
O3HaifoMIIeHHS 3 TEOPETUYHUMH BiIOMOCTSIMH CTOCOBHO IOHSTTSI IOBHOTH
6 pPiIMaHOBHX MHOTOBHIIB. 1
O3HaifoMIIeHHS 3 TEOPETUYHUMH BIJIOMOCTSIMHU Ta PO3B’SI3aHHS €JIEMEHTapHIX
7 3a]a4 CTOCOBHO KPWUBUH (CEKIIIHHOI, CKAIAPHOI, Piuyi) piMaHOBUX MPOCTOPIB. 6

O3HalOMJICHHS 3 TCOPETUYHUMH BIZIOMOCTSIMHU Ta PO3B’SI3aHHS €JICMEHTAPHHUX
3aJla4 CTOCOBHO 0a30BHX MOHSATH MOJiB SIk00i HA piMAaHOBUX MHOTOBHUJIAX.




O3HaOMIICHHS 3 TCOPETUIHUMH BiTOMOCTSIMH CTOCOBHO TeopeMu bonme Ta i
aHAJIOTiB/y3arajibHEHb B PIMaHOBIH r€OMETPIi.
OzHalioMIIeHHS 3 TEOPETUIHUMH BiOMOCTSMHU CTOCOBHO Teopemu Kaprana-

Apnamapa Ta i aHanoriB/y3araJbHEHb B pIMaHOBiH reoMeTpii. 2

O3HaifoMIIeHHS 3 TEOPETUIHUMH BiJJOMOCTSIMH CTOCOBHO TE€OPEM MOPIBHIHHS

B piMaHOBIH reoMeTpii. 2

OzHalloMIIEHHSI 3 TEOPETHYHUMH BiJOMOCTSMH CTOCOBHO IOHSTTS paiiycy

1H €KTUBHOCTI pIMAaHOBHX MHOTOBHIIB. 6

O3HaifoMIIeHHS 3 TEOPETUYHUMH B1IOMOCTSAMH LIOZ0 3aCTOCYBaHHS METOJIB

piMaHOBOI TeOMETpIi B CTIeLialIbHIN Ta 3aragbHii Teopii BiTHOCHOCTI. 4
4

Pazom 56

6. InguBinyanbHi 3aB1aHHsA
He nepenbaveni HaBYaIbHUM IIAHOM.

7. MeToau HABYAHHA

JIekii Ta MpaKTU4HI 3aHATTS IPOBOATHCS ayIMTOPHO. Y pa3i OrOJIONICHHS KapaHTHUHY,
3aHATTS MPOBOAATHCS AyAUTOPHO a0 AUCTAHILIWHO (32 1omomoroto mwiarpopm ZOOM,
MOODLE) BianoBiHO 10 HaKa3zy pekTopa XapKiBCbKOT0 HalllOHAJILHOTO YHIBEPCUTETY IMEH1
B.H.Kapaszina.

8. MeTonu KOHTPO.IIO

[Toroune onuTyBaHHs, KOHTpOJIbHA poOoTa (1) Ta MiICYMKOBHIA KOHTPOJIb — EK3aMEH..

9. Cxema HapaxyBaHHs 0aJiiB

[loTouynnii KOHTPOITE, CAMOCTIiiHA POOOTa, IHUBIAyaIbHI 3aBIaHHS
Tema Tema Tema KOHTPOJIbHA po00Ta,
1-4 5-9 10-13 nepenbaveHa Pazom Exzamen | Cyma
5 1 HaBYAIHHUM TUIAHOM
0
15 15 15 15 60 40 100
Kpurepii oniHroBaHH#
O1iHKa B O1iHKa 3a HAIlOHAJIHHOO IIIKAJIIO0
Oanax
Orinka [losicHenHs
TeopeTHuHuUi 3MICT Kypcy OCBOEHHH LIJIKOM, HEOOX1IHI TPAKTUYHI
HaBUYKU POOOTH 3 OCBOEHUM MaTepiaioM copMOBaHi, BCl HaBUaIbH1
90 -100 | BiaminHO [3aBHaHHA, SIKI HepeadadeHi MPOrpaMor0 HaBYaHHS BUKOHAHI B TOBHOMY
00cs131, BiIMiHHA poO0Ta 6€3 TOMUIIOK a00 3 OJHIEI0 HE3HAYHOIO
[TOMMJIKOIO.
TeopeTuHuUi 3MICT KypCy OCBOEHHM LIIJIKOM, MPAKTUYHI HABUYKU
[POOOTH 3 OCBOEHUM MaTepiajoM B OCHOBHOMY c(popMoOBaHi, BCi
70 -89 Jlobpe  |[HaBUaNbHi 3aBAAHHS, SIKi epeI0aYeHi MPOrpaMor0 HaBYaHHS BUKOHAHI,

SIKICTh BUKOHAHHS XOJHOTO 3 HUX HE OLIHEHO MIHIMAJIbHUM YHUCIOM
OastiB, IeSK1 BUJIM 3aBJaHbh BUKOHAHI 3 TOMHJIKAMH, poOoTa 3




NEeKiTbKOMa HE3HAUHUMHU TTOMUITKaMH, 200 3 OJTHIEI0 — TBOMA 3HAYHUMU
[TOMIIKAMH.
TeopeTruHuUit 3MICT KypCy OCBOEHHI HE MOBHICTIO, ajie MPOTaJIMHU He
HOCSITh ICTOTHOT'O XapakTepy, HeOOX1/IHI MTPAKTUYHI HABUYKU POOOTH 3
. OCBOEHHMM MaTepiajioM B OCHOBHOMY c(hOpMOBaHi, OUIBIIICTh
50 -69 | 3anoBimbHO p y cdop ’
rependadeHrux MporpaMor0 HaBYaHHS HaBYAIBHUX 3aBJIaHb BUKOHAHO,
NesiKi 3 BUKOHAHUX 3aBJlaHb, MICTATh TOMUJIKU, pOOOTa 3 TpboMa
3HAYHUMU TTOMUJIKAMHU.
TeopeTuyHU 3MICT KypCcy HE OCBOEHO, HEOOX1THI TPAKTUYHI HABUYKH
poboTu 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, po0OTa, 10 MOTPeOye MOBHOT MEPEPOOKH
IIxana ouiHOBaHHS
Cywma OauiB 3a BCi BUIU OrmiHkKa 32 HaliOHATBHOO HIKAJIO0
HaBYaILHOL IIEHOCTI JUTSL YOTUPHUPIBHEBOT IIIKAIH JUTSL TBOPIBHEBOT IIIKATTH
TIpOTArOM CEMECTPY OLIIHIOBAHHS OLIIHIOBAaHHS
90 - 100 BIAMIHHO

70-89 z100pe 3apaxoBaHO

50-69 3a10BUILHO

1-49 HE3aJ0BLIbHO HC 38paxOBaHo

OcHoBHa JiTepaTypa
1. D. Gromoll, W. Klingenberg, W. Meyer, "Riemannsche Geometrie im Grossen" , Springer (1968)
2. Lee J.M. Riemannian manifolds. — Springer, 1997.

3. B. A. Dubrovin, A. T. Fomenko, S. P. Novikov Modern Geometry - Methods and Applications,
Graduate Texts in Mathematics (GTM, volume 93), 1984

4. Shlomo Sternberg Lectures on Differential Geometry, Prentice-Hall, 1964

JonomixkHa JgiTepaTtypa
1. Joseph Albert Wolf Spaces of Constant Curvature, American Mathematical Soc., 2011

10. PexomenoBaHa Jjitepatrypa




