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[Iporpamy peKOMeHI0BaHO JI0 3aTBEPHKEHHS BUCHOIO PAJI0I0 (haKyIbTETy MAaTEMaTHKH 1
iH(pOpMaTUKH

29 cepnns 2022 poky, npotokos Ne 7

PO3POBHUK ITPOI'PAMMU:

IleTpoB €Bren B’siueciiaBoBUY — KAHAUAAT (Pi3MKO-MATEMATUYHUX HAYK,
crapumuii BUKJIaaa4 kageapu GyHaaMeHTAIbHOI MATEMATHKH.

[Tporpamy cxBajeHO Ha 3acijaHHi Kaeapu pyHIaMEHTATLHOI MATEMaTUKH
npotokoi Ne 1 Big 26 cepriaa 2022 poky.

3aBimyBay kadeapu

7
Onexcanap AMITIOJIbBCHbKUU

[TporpaMy moropkeHo 3 rapaHTOM OCBITHBOI (TIpodeciiiHol) mporpamu «MaTemaTuka
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porpamu

W

Bsiuecnas TOPJJEBCBKUI

[TporpaMy norokeHo 3 rapaHTOM OCBITHBOI (HayKOBO1) nmporpamu «MareMaTuka»

["apaHT OCBITHBOI (HAYKOBOI)
IIporpaMu

M T'anna BUIITHAIKOBA

[Tporpamy moroaeHo HayKOBO-METOJAUYHOIO KOMICi€I0 (haKyJIbTETy MaTEMaTUKH 1
1HOpMaTUKH
npotokos Ne 1 Big 29 cepnast 2022  poky.

["os10Ba HAyKOBO-METOUYHOI KOMICIiT Onsra AHOIIEHKO



BCTYII
[Iporpama HaByasibHOI AUCHUILTIHU “/lM(epeHniajJbHA reoMeTpiss MHOTOBHAIB” CKIIaJeHa
BIJIMOB1JTHO JI0 OCBITHBO-TIPO(ECiitHOT Ta OCBITHHO-HAYKOBOI ITPOrpaM MiJArOTOBKH «MAaricTp»
cnerianbHicTh 111 - MaTtemaTuka
OCBITHS mporpama «MaTeMaTHKa»

1. Onuc HABYAJBHOI JMCUHUILTIHHA

1.1. MeToro BUKIIaJaHHS HaBYaJIbHOI AMCHUILTIHK “‘/{ndepeHiiabHa reoMeTpiss MHOTOBHIIB €
O3HaOMJICHHS 3 0a30BUMHU KOHCTPYKIISIMH aHaJi3y TJIAJKUX MHOTOBUIIB Ta F€OMETPUYHUMHU
CTPYKTypaMH Ha HUX.

1.2 OcHOBHMMH 3aBJIaHHSIMU BUBYCHHS JUCHUIUIIHY “JludepeHiianbHa TeoMeTpiss MHOTOBHUIIB”
€ OBOJIOIHHS METOJAMHM JOCIIPKEHHS TEOMETPUYHUX CTPYKTYP Ha MHOTOBH/IAX.

1.3. KimbKicTh KpeauTiB — 5
1.4. 3aranpHa KinbKicTb roaud - 150

1.5. XapakTepucTHKa HaBYAIbHO1 AUCITUTLTIHI

HopmaTtuBHa / 3a BuGopom
Jlenna ¢popma HaBYAHHS | 3aouna (qucranuiiina) dopma HaBYAHHS
Pik niaroroBku

1-i |
Cemectp
1-i |
Jlexmii
32 rop. |
IIpakTH4Hi, ceMiHapChKi 3aHATTS
32 roa.

JIa60paT(TpHi 3aHATTS
CamocriitHa poboTa

86 roa. |

[HMBITyallbHI 3aBIaHHA
Po3paxynkoBo-Tpadiuna podoTa

1.6. 3arutaHoBaHi pe3yIbTaTH HABYAHHS.

VY pe3ynbTaTi BUBYEHHS JAHOTO KypCy CTYJEHT TOBUHEH
3HaTH 0a30Bi NOHATTS Ta TeopeMH JM(pepeHniaTbHOI TOMOJIOTI], 0 CTOCYITHCS IVIAAKHX
MHOTOBH/AIB Ta Bigo0paieHb, JTOTUYHHMX MPOCTOPiB, (pOpM Ta iHTEerpyBaHHsl, OCHOBHi
NOHATTS PIMAHOBOI Ta METPUYHOI reomMeTpii, a came:
- OcCHOBHI MOHATTS 1 TeopeMu AUQEpeHLiaTbHOi TOMONOTrI: TIaJK1Ui MHOTOBUI,
I7aJKe BiZOOpakeHHsS, NOTUYHMHA MpOCTip, AudepeHuian BimoOpakeHHs, cyOmepcis,
3aHYpPEHHS, BKJIa/IeHHS, 3aHYPEHUI Ta BKJIQJACHUH M1JIMHOTOBU/I, OP1IEHTOBHUI MHOTOBU/I,
teopema CapJia, TeOpeMH PO BKJIAIEHHS, B TOMY YHCII TeopeMa YiTHi, €IeMEHTH Teopii
[JIaJIKUX MOJI1B HA MHOTOBUAAX: JOTUYHE PO3IIapyBaHHs, 0Je, IHTerpyBaHHs, 1y>kka JIi,
TEH30pHI MOJIS.




- OCHOBHI MOHSITTS Ta PE3yIbTATH aHATIZY IITAKUX (OPM HAa MHOTOBHIAX: MTOHSTTS
¢dopmH, 30BHILIIHBOI 1 CHUMETPUYHOI (OPMH, 30BHILIIHBOTO MOOYTKY, AudepeHuiany,
iHTerpai Bix popmu, Teopema Crokca.

- OCHOBHI TMOHATTA piMaHOBOI TreoMeTpii: piMaHOBa METpHUKa, IepIua
dbynaameHTanpHa GpopmMa, OOUMCIICHHS TOBXKHH, KyTiB Ta 00‘€MiB, pIMaHOBa 3B ‘SI3HICTH,
KOBapiaHTHE JW(EpeHIilOBaHHS, pIMAaHOBI TeoAe3WyHi, i3oMmeTpii Ta KoH(OPMHI
B1JI00paKCHHSI.

- OCHOBHI TOHATTS BHYTPIIIHBOI T€OMETPil METPUYHHX IMPOCTOPIB (BHYTPIIIHS
METpHUKa, HAWKOPOTIII, T€0/Ie314Hi, (PYHKITIOHA JOBKMHH, IIOBHOTA) Ta 1X 3aCTOCYBaHHS
JI0 TEOMETPil MHOTOBHIIB, 30KpeMa pimanoBoi. Teopema Xonga-PinoBa-Kon-®occena.

- OCHOBHI TIOHATTS Ta pPE3yJbTAaTH, IO MOB’s3aHI 3 KPUBHHOK PIMaHOBHUX
MPOCTOPIB: OMEpaTop KPWUBHUHHU, TeH30p PiMaHa, cekiiiiHa KpuBWUHA, TEH30p Piuui,
CKaJIipHa KPUBHWHA, MHOTOBH/IY TTOCTIMHOI CEKIIHHOT KpUBUHH, ApYyTa Bapiallis TOBXUHU
reoJie3nyHoi, Teopema Maiiepca, oiist Sko0i, CIpspDKEH] TOYKH, MPOCTOpH Aamapa.

- OCHOBHI TeOpeMH IOPIBHSHHS PIMAaHOBOI IeOMETpii Ta IMOHSTTS METPHYHOTO
IPOCTOPY OOMEXEHOT KPUBHHHU.

YMITH J0CTIKYBAaTH TJIAJKi MHOTOBHAM Ta TreOMeTPHYHi CTPYKTYpM Ha HHX Ta
BHKOPHCTOBYBATH iX Y TEOPeTHYHUX Ta NPAKTHYHHUX 3a/a4ax, a came:

- JloBonTH, 0 TaHUH TOTIONOTIYHHIA IPOCTIP € TIAJIKUM MHOTOBUIOM.

- JoBoauTu, 1m0 JaHe BiAOOpaXEHHS MHOTOBUAIB € TIAIKUM, BKIIAQJCHHSIM,
3aHYPEHHSIM, CyOMepCi€ro.

- O6uucnroBatu audepeHIiany 30BHIIIHIX (opm, IHTErpyBaTH 30BHIIIHI (HOPMHU.

- OO6uucmioBaty nepury (yHIaMEHTAIbHY (POpMy, TOBXKHHH KPHBHX, KYTH MIiX
HUMU Ta 00°‘eMU.

- 3HaXOAUTHU T€0Ie3NYHI PIMAHOBOTO MHOTOBHU/LY, TTapajielibHE TIEPEHECEHHS OIS

- 3HAXOIUTH OIepaTop KpUBUHHU, TeH30pu PiMaHa Ta Piudi, cekuiiiHy KpUBUHY.

- 3HaxoauTu nojs SAKkooi.

2. TemaTn4yHMii NJIaH HABYAJILHOI JUCIMILJIIHA
Po3oin 1. Ananiz na 2nadxux mrnozoeuoax

Tema 1. Ocnoeni nonamms ougepenyianbHoi mononozii
3micT

e MHoroBu, Bi10OpakeHHs NMepexoly, IIaJ kUi MHOTOBU/, TTIajika CTPYKTypa.

e [nanke BigoOpaxkeHHs, ieoMopdi3m.

e JloTM4HI BEKTOpPH 1 JOTUYHMUHA MPOCTIp Tiaakoro MHoroBuay. I'magki ¢yHkmii
Ypucona.

e JloTuyHMil BEKTOp 1 peryjspHicTb KpuBoi. JudepeHmian 1 paHr TIaakKoro
BiJJOOpaKeHHS.

e Kputuusni Touku i Teopema Capna. Cydmepcii.

e 3aHypeHHs Ta BKJIAJCHHsA. TeopeMu Mpo 3aHypeHHs i BKIaAeHHS (y T.4. Teopema
VYiTHi).

e [linmMuoroBuau. Teopema npo npooOpa3 peryysspHOro 3HauUCHHs.

e TeH30pH B TOYIII IIaJIKOTO MHOTOBHULY.

e JlotmuHe posmapyBaHHs. BekTopHI mois 1 iXHI BiIacTHBOCTI. BekTopHe moie sk
nudepeHIiFoBaHHS.

e Jlyxka JIi 11 BIacTUBOCTI.

e [HTerpyBaHHs BEKTOPHHX IOJIB.



3MicT

TenzopHi noJs.

-  TEMA 2. AHAJII3 30BHIIITHIX ®OPM

dopMu Ha MHOTOBH/I1, CAMETPHUYHI 1 30BHIIIHI (POPMHU.
Koniddepenmian.

Judepenitian 30BHIMHBOT GOpMHU.

OpieHTOBHICTH TJIAJKMX MHOTOBH/IIB.

[HTerpyBaHHs OpM Ha OPIEHTOBHUX MHOTOBHIaX 1 Teopema CTokca.

Po30in 2. Pimanosa zeomempisn MH0o208u0ie

Tema 1. Pimanogi mempuku i mempuuna 2eomempis

3MmicT

3MicT

PimanoBa metpuka, pimaniB MmHoroBu . [lepima pynnamenransaa popma
JloBkrHa KpUBOi Ha piIMaHOBOMY MHOTOBUI 1 11 BnacTuBOCTI. KyT Misk KpUBHUMHU.
dopma 06‘eMy 1 06°eM obacTi.

[3omerpii i ToKanbHI i30MeTpii.

Kondopmai BimoOpaxeHHs.

Adinna 3B's13HicTh. KOoBapianTHe audepeHiiitoBadHs Gopm.

PimanoBa 3B's3HicTh (JIeBi-UiBita). ®opmyna Komrys.

@OyHKIIOHAT JOBKUHH HA TOTOJIOTTYHOMY MPOCTOpi. BHYTpimHs MeTpuka.
Haiixopormi.

BHyTpimHs MeTpuka, o nopopkeHa piMaHoBoi MeTpukoro. DiHcIepoBa METPHKA.
[ToBHOTa PIMaHOBOTO MHOTOBH/TY.

I'eone3nuni adinHOi 3B'SI3HOCTI Ta iXHI BIacTUBOCTI. ['eoe31uHI HA piIMaHOBOMY
MHOTOBH/II.

JlarpanskiaH 1 BapialiiiHa 3a1a4ya Ha MHOroBui. PiBusHHs Elinepa-Jlarpanxa.
I'eone3nyHi 1 HAMKOPOTILII.

JIoBXKHMHA KPUBOi B METpHUHOMY npocTopi. Teopema Apuena-Ackoi Al KpUBHX.
ObmerxeHa KOMIAKTHICTh. JlocTaTHI yMOBHU 1ICHYBaHHSI HAWKOPOTIIMX.

Teopema Xonda-Pinoa-Kon-®occena. ['eonesnuna mosHota. Bumanok pimanoBa
MHOTOBH]TY.

Tema 2. Kpuguna pimanosoi mempuxu

Omnepatop kpuBUHH, TeH30p PimMaHa, cexuiliHa KpUBUHA.
Kpusnna Piqui Ta ckanspHa kpuBuHa. EHHIITEHOBI MHOTOBH/IH.
MHuoroBuM MOCTIHHOT cekiiifHoi kpuBuHU. Teopema [lypa.
Jpyra Bapiailisi JOBXUHU I€0/Ie3UYHO].

Teopema Maiiepca.

[Tons SAxo01 Ta cripsiKeH1 TOUKH.

[Tons SIxo0i Ha MHOTOBHAX MOCTIIHOI CEKIIMHOT KPUBUHH.
Teopema ko061 Ta iHAEKCHA (hopMa re0Je3UIHO.
Excrionenmianbae BigoOpaskeHHs.

IIpocropu Anamapa ta Teopema Kaprana-Anamapa.
TeopeMu MOpPiBHIHHS.

MeTtpuuHi IpoCTOpr 0OMEKEHOI KPUBHHH.



3. CTpyKTypa HAaBYAJIbHOI AUCHUIIIHA

HazBu po3ainis i

Kinekicts roany

TeM JneHHa hopma 3ao4Ha hopma
yCbOr y TOMY YHUCIIi yChOT y TOMY YHCIi
0 bt n | mab | iug | c. 0 a| o | n1ad | ig | c.
. . | p. . . |p.
1 2 3 4 5 6 | 7 8 91111 |12 |1
0 3
Po3aia 1. AHaJti3 Ha rJIaAKHX MHOIOBH/IaX
Tema 1. OcHoBHi | 36 8* | 8* 2
MTOHSATTS 0
mudepeHItianbHOT
TOIOJIOT11
Tema 2. Anani3 32 8* | 8* 1
30BHIIHIX GopMm 6
Pa3om 3a 68 16 | 16 3
po3aisiom 1 6
Po3ain 2. PimanoBa reomeTpisi MHOTOBH/IIB
Tewma 1. Pimanosi | 32 6* | 6* 2
METPHUKH 1 0
METpHUYHA
TeOMETpis
Tema 2. KpuBuna | 38 10 | 10 2
piIMaHOBOI * * 0
METPHUKH
ITigroroBka no 10 8* 1
icnuty 0
Pazom 3a 80 16 | 16
pozainom 2 5
0
KonTponbna 2 2
pobora
Yevozo | 150 32 | 32 8
200UH 6
)* — 3a aucranuiiinoro ¢popmoro, Ha miaardopmi ZOOM
4. Temu ceMiHaApCbKHX (IPAKTHYHHUX, J1a0OPATOPHHUX) 3aHATH
Ne m\nt Hasga temu Kinbkictsb
TOJTUH
1 OcHOBHI NOHATTA AMdepeHIiaabHOT TONOIOT{ 8
2 Amnaiti3 30BHIIIHIX Gopm 6
3 PiMaHOBI METPUKH 1 METPUYHA T€OMETPIs 6
4 KpuBuHa piMaHOBOi METPUKHU 10
5 KontposnbHa poboTa 2
Pazom 32




5. 3aBpanHs A9 caMoCTiiiHOI po6oTH

Ne Buaum, 3micT camocTiitHOi poboTn Kinekicts
3/1 TOOUH
Po6ota Haz iHaUBIIyaIbHOO pOOOTOIO Ta JOMAIIIHIMH 3aBIaHHIMH
MPOTSATOM CEMECTPY, IO BiJIMOBIJAIOTh TEMaM MTPAKTUYHUX 3aHSTh:
1 | OcHoBHI OHATTS AU EpPEHITIaTbHOT TOMOJIOT i 18
2 | Anani3 3oBHimHIX Gopm ([lomaniHe 3aBaaHHS) 16
3 | PimaHOBiI METPHKHU 1 METPUYHA TEOMETPIs 12
4 | KpuBuna pimanoBoi MeTpuku ([loMariHe 3aBganHs) 16
5 | Po3paxyHkoBo-TpadigHa poboTa 12
5 ITinroroBKa 10 CKJIAJaHHS CEMECTPOBOTO KOHTPOJIIO 12
Pazom 86

6. InuBinyanbHi 3aB1aHHSA
PospaxynkoBo-rpadiuna podora.
7. MeToau HABYaAHHA
Jlexuii Ta mpakTUYHI 3aHATTS MPOBOJSATHCS Ay TUTOPHO. Y pasi OrOJIOIICHHS
KapaHTHHY, 3aHATTS MPOBOIATHCS ayIUTOPHO a00 TUCTAHIIIIHO (32 JONOMOTOIO TIaTGopm
Z0OOM, MOODLE) BianoBigHo 10 Haka3y pekTopa XapKiBCbKOT0O HAlllOHATBHOTO YHIBEPCUTETY
imeni B.H.Kapasina.

8. MeToau KOHTPO.I10

OnuTyBaHHS, KOHTPOJIbHA pOoOOTa, po3paxyHKOBO-TpadiuyHa poboTa, eK3aMeH.

9. Cxema HapaxyBaHH# 0aJiB

IToTouHMI1 KOHTPOJIB, KOHTPOJIbHA p0o0OTa, caMocTiiiHa podoTa Exzamen | Cyma
Po3paxynkoso-
Po3min 1 Po3min 2 Kontporbra | rpadiuna Pazom
pobora pobora
40 100
T1 T2 T1 T2
10 10 10 10 10 10 60




Kpurepii ouinioBaHHs HABYAJIbHUX A0CATHEHb

Oriuka
B Oaimax

O1iHKa 3a HALlOHAJILHOO IIIKAJIO0

Oriuka

TlosicueHHus

90 -
100

BigminHO

TeopeTruHU 3MiCT KypCcy OCBOEHHH IUTKOM, HEOOX1THI MPaKTHYHI
HaBHYKH pOOOTH 3 OCBOEHUM MarepiaioM cpopmoBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, Ki epeadavyeHi IporpaMor0 HaBYaHHS
BHKOHaHi B TIOBHOMY 00Cs31, BiAMiHHA poOoTa 6€3 MOMMIIOK abo 3
OJIHI€I0 HE3HAYHOIO ITOMHJIKOIO.

70-89

Ho0bpe

TeopeTu4HuUH 3MICT KypCcy OCBOEHHH LIJIKOM, IIPAKTHYHI HABHYKU
pPOOOTH 3 OCBOEHUM MaTepiaioM B OCHOBHOMY c(hopMOBaHi, BCi
HaBYaJbHI 3aBAaHH, SKi IepeadadeHi MporpaMor0 HaBUYaHHS
BMKOHaHI, IKICTh BUKOHAHHS 5KOIHOT'0 3 HUX HE OI[IHEHO
MiHIMaJbHUM YHCIIOM 0ajiB, JAesKl BUIX 3aBJaHb BUKOHAHI 3
MOMIJIKaMH, PO0OTa 3 JCKiTbKOMa HE3HAUHUMH TIOMUJIKaMH, a0o 3
OJHIE€IO — IBOMA 3HAYHUMU ITOMHJIKAMH.

50 —69

3a10B1JIBHO

TeopeTu4HuU# 3MICT Kypcy OCBOEHUIT HE TIOBHICTIO, ajie IPOTaIHHA
HE HOCSITH ICTOTHOTO XapaKTepy, HEOOXiHI MPaKTUYHI HABUYKH
poOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c(hopMOBaHi,
OUTBIIICTP Mepe0AYCHUX TPOrPaMOI0 HaBYaHHS HaBYAIbHUX
3aBJIaHb BUKOHAHO, JICSKi 3 BAKOHAHUX 3aBJaHb, MICTATh TTIOMHJIKH,
po0oTa 3 TPhOMAa 3HAYHUMH MTOMUIIKAMHU.

1-49

Hes3anosuie
HO

TeopeTuuHuU 3MICT Kypcy HE OCBOEHO, HEOOXI1THI MPaKTHYH1
HaBUYKHU poOOTH HEe c(popMOBaHi, BC1 BUKOHAHI HaBYaJIbHI 3aBJaHHS
MICTSTh I'pyOl IOMUIIKH, OAATKOBA caMOCTiifHa poOoTa HaJ
MartepiaioM Kypcy He IpUBEe 10 3HAYUMOTO ITiIBUIIEHHS SIKOCTI
BUKOHAHHS HaBYAJIbHUX 3aBJlaHb, po0OTa, 10 NOTPeOYe MOBHOI
nepepooKu

HIkana ouiHOBaHHA

O1iHKa 3a HALlOHAJIBHOK KO0

Cywma GaiB 3a BCi BUAM HaBUATBHOI
JIATBHOCTI IPOTATOM CEMECTPY ISl YOTHPHUPIBHEBOI IS IBOPIBHEBOT
IIKaJIM OLIIHIOBAHHS IIKAJIA OLIIHIOBAHHS
90 - 100 BIIMIHHO
70-89 no6pe 3apaxoBaHO
50-69 3aJI0BLJIBHO
1-49 HE3aJ0BlIIHLHO HE 3apaxOBaHO




10. PexomenioBaHa JiiTepaTypa

OcHoBHa JliTepaTypa

=

J. Jost. Riemannian Geometry and Geometric Analysis. — Springer, 2017.
L.W. Tu. An Introduction to Manifolds. — Springer, 2011.
3. D.Burago, Y. Burago, S. Ivanov. A Course in Metric Geometry. — AMS, 2001.

no

JonomizxHa JiTtepatypa
Tema “OcHOBHI OHATTA AU epeHLianbHOT TOMOIOTii”

1. V. Guillemin, A. Pollack. Differential Topology. — AMS, 1974.

2. M. Hirsch. Differential Topology. — Springer, 1976

3. J. Milnor. Morse Theory. — Princeton University Press, 1963

4. J. Milnor. Topology from the Differentiable Viewpoint. — Princeton University Press, 1965

Tewma “Amnanis 30BHimHIX Gopm”

1. R.Bott, L.W. Tu. Differential Forms in Algebraic Topology. — Springer, 1982.
2. M. Spivak. Calculus on Manifolds. — CRC Press, 1971.

Tema ““ PiMmaHOBI METpUKH 1 METPUYHA TEOMETPIsT ~

1.  S. Sternberg. Lectures on Differential Geometry. — Prentice Hall, 1964.
Tema “ KpuBrHa piMaHoBOi METPUKHU ~

1. A Besse. Einstein Manifolds. — Springer, 1987.

2. J. Cheeger, D.G. Ebin. Comparison Theorems in Riemannian Geometry. — AMS, 2008.
3. S. Kobayashi, K. Nomizu. Foundations of Differential Geometry. — Wiley, 1996.

11. Ilocunanns Ha indopmauniitni pecypcen B InTepner, Bigeo-jexuil, inme
MeTOoAUYHe 3a0e3neYeHHs

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




