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[TporpaMmy pekOMEHIOBaHO JI0 3aTBEPKEHHS BUCHOIO PaIor0 PaKyIbTeTy MATEMATHKH 1
iHpopMaTUKH

27 cepnnst 2024 poky, mpotokoi Ne 8

PO3POBHUK IIPOI'PAMMU:

IleTpoB €Bren B’siuecsiaBoBuY — KaHAUAAT Pi3UKO-MATEMATHYHUX HAYK,
crapmuii Bukjiaaayd kageapu pyHaamMeHTAIbHOI MATEMATUHKH.

[Tporpamy cxBajeHO Ha 3aciaHHi Kapeapu GyHIaMEHTATLHOT MATEMAaTHKH
npotokoin Bif 26 ceprnusa 2024 poky No 1.

B. o 3aBigyBaua kadeapu W Ceprit TEOTEP

[TporpaMmy noropkeHo 3 rapaHTOM OCBITHBOI (HayKOBOi) nmporpamu «MaTtemaTuka.

I"apaHT OCBITHBOT (HayKOBOI) 7
porpamu JZ/,, Onexcannp AMITOJIbBCbKNUN

[Tporpamy moroaeHo HayKOBO-METOAUYHOIO KOMICi€I0 (haKyJIbTETy MaTEMaTHUKH 1
iHdopmaTuku npotokos Bif 27 cepmHs 2024 poxy Ne 1.

['onoBa HAyKOBO-METOUYIHOT KOMICIT ’ €Bren MEHSINJIOB



BCTYII

IIporpama HaByanbHOi JUCIUTUIIHA “T'eomerpist rpyn JIi” ckianeHa BifNOBIHO JI0 OCBITHBO-
HayKOBOI IPOrpamMu MiATOTOBKHA MaricTp

cueniaigbHicTy 111-MaTemMaTuka

OCBITHS mporpama «MaTeMaTHKa»

1. Onuc HABYAJBHOI JMCUUILTIHHA

1.1. MeToro BUKIaaHHS HaBYAJIbHOI quctuiniing “I'eomerpis rpym JIi” € HagaHHsS MalOyTHIM
¢axiBusM 3HaHb 3 Teopii JIi, reomeTpii rpym JIi Ta OAHOPITHUX TPOCTOPIB.

1.2 OcHOBHMMH 3aBIaHHSIMHU BHBYCHHS muciuiuiinu “['eomerpis tpynm JIi” € HaBuaHHA
CTYACHTIB TECOPETUYHUM OCHOBaM Teopii rpym JIi Ta 0AHOPITHUX MPOCTOPiB, IXHBOT reoMeTpii Ta
METO/IaM 11 3aCTOCYBaHHS Y 1HIIUX PO3JIIIaX MAaTEMATHUKH.

1.3. KinmbkicTh kpeauTiB — 4
1.4. 3aranpHa KinbKicTb roaud - 120

1.5. XapakreprucTrka HaBUYQIBHOT JUCIHILTIHU

HopwmarugHa / 32 BUGopom

Jlenna popma HaBuaHHS ‘ 3aoyna (gucTaHuiliHa) dopmMa HaBUYAHHS

Pik miaroroBku

2-ii |
Cemectp
4-ii |
Jlexii
24 rop. \
[TpakTH4Hi, CEeMiHAPChKIi 3aHATTS
24 ron. \
Ha6opaT(TpHi 3aHSTTA
CamocriitHa poOoTta
72 ron. \

[nauBiTyanbHI 3aBIaHHS

1.6. 3anaHoBaHi pe3yJabTaTH HABUAHHSL.
VY pe3ynbrari BUBYEHHS JAHOTO KYpCY CTYAEHT IMOBMHEH MaTU HEOOXiJHI 3HaHHS Ta

YMITH JOCHI/DKYBaTH TJaJKi MHOTOBHJIM Ta TEOMETPUYHI CTPYKTypd Ha HHX Ta
BUKOPHCTOBYBATH iX y TEOPETUYHMX Ta MPAKTUYHUX 3aj7jadyax

3HaTH : OCHOBHI NMOHATTA Teopii Jli: 03HaUEHHs TOMOJOriuHOi rpynu, rpynu Jli, miarpynu
JIi, romomopdizmy Ta i3omopdizmy rpyn Jli, BIacTMBOCTI JIIBUX Ta IpaBUX 3CYBIB,
O3HAYEHHsI Ta BJIACTHUBOCTI 3B’S3HOI KOMIOHEHTH oauHuIi. Teopema Kaprana. OcHoBHI
npukiaau rpyn Jli (3aranpHi Ta creniajgbHI JIiHINHI, OPTOTOHAJBHI, TICEBIOOPTOTOHAIBHI,
VHITapHi, CHeliajbHI OpTOTrOHaJbHI Ta yHITapHi). O3HaYeHHS Ta BJIACTHBOCTI
JIBOIHBAp1aHTHOTO BEKTOPHOTO TIOJIS, O3HAYEHHS Ta BJIACTUBOCTI EKCIOHEHIIaJbHOTO
BioOpaxkeHHs. Bunanox marpuunux rpyn Jli. IloOynosa mayxku Jli Ta i BIacTHUBOCTI.
Hy>xxka JIi niBoiHBapiaHTHUX BEKTOPHHUX IMOJIB.

Osnauenns anredpu, anredpu Jli, miganreOpu Jli, ineanry, romomopdizMy Ta i3oMopdizmMy
anre6p JIi, anredpu JIi rpynu Jhi. [Ipuxnanu knacuunux anre6p Jli.



- O3HaveHHs Npe/CTaBIEHHS IPyNH, NpeAcTaBieHHs rpynu Jli, npeacrasienHs anreopu Jli,
BJIACTUBOCTI Ta TPUKIATUd TNpeAcTaBieHb. (O3HaueHHS BHYTPIIIHBOTO aBTOMOP(hI3My,
O3HAUYCHHsI Ta BJIACTUBOCTI IPUEJHAHOTO NpecTaBaeHHs rpynu JIi ta anredpu Jli.

- Teopemu mpo 38’530k miarpyn Jli 3 miganre6pamu Jli, mpo 38’130k romomopdizmiB rpyn Jli
ta anredp Jli. Teopema icHyBaHHs Ta exuHOCTi rpynu JIi mus manoi anredpu Jli, Teopema
Ano.

- OsnHaueHHs JiBOIHBapilaHTHOI Ta OilHBapiaHTHOI MeTpukd Ha Tpynu Jli, iHBapiaHTHOI
OinminiitHoi  ¢opmu, ¢dopmu Kimninra. @opmynu piMaHOBOI 3B’SI3HOCTI Ta KPUBHHHU
iHBapiaHTHUX MeTpuK Ha rpynax JIi. ['eomesnuni B rpynax Jli. biiHBapiaHTHI METpHKHU Ta
HamiBrpocrti anredpu Jli. Kommakti rpynu ta anre6pu JIi.

- OsnaueHHd [ii Tpyny HA MHOXHHI, ajakoi aii rpynu JIi Ha TiIagkoMy MHOTOBH/II, BUIBHOI,
edeKTUBHOI, TPAaH3UTUBHOI [ii, crabinizaropa. [Ipukiaan Ta BIaCTUBOCTI Jii.

- BusnHauenHs opHoOpigHOrO ImpocTopy rpynu JIi, OIHOPIAHOTO PIMAaHOBOIO IPOCTOPY.
Teopema Maepca-Criapona. [HBapiaHTHICT METPUKH OJHOPITHOTO PIMAHOBOTO MTPOCTOPY.

- OsnauenHs piManoBoi cyomepcii. @opmynu O’Heiina.

- @opmynu 1 O0UMCIIEHHS CEKIIMHNX KPUBUH Ta KpUBUHU Piudi 0HOPIAHOTO MPOCTOPY.

- Bu3HayeHHs KUIIHTOBOTO MOJISI, CHMETPUYHOIO Ta JIOKAJIbHO CUMETPUYHOT0 Ipoctopy. Pi3Hi
XapakTepu3allii CAMETPUIHHX IPOCTOPIB.

- OCHOBHI HpPUKIAJAM CUMETPUYHHUX IPOCTOPIB: MPOCTOPU MOCTIHHOI KPUBHHM, HMPOEKTHUBHI
POCTOPH, TPACCMAHOBI MHOTOBHU/IH.

YMITH :

- OOGumcmoBaru s MarpuuHoi rpynu Jli ii anreOpy Jli, 3Haxomutu 6azuc miei anredpw,
CTPYKTYpHI KoHCTaHTH, (hopmy Kimtinra.

- OOumucioBaTH MaTpUYHY EKCIOHEHTY Ta 3HAXOAWTH OJHOMApPAMETPHYHI MATpyHnH B
MaTpu4HuX rpynax Jli.

- OOuucioBaty 3B’S3HICTh Ta KPUBHHY JIIBOIHBapiaHTHOI Ta OiiHBapiaHTHOT METPUKH HA TPYTIi
JI.

- OOuwucnoBaTy 3B’SI3HICTh Ta KPUBHUHY, T€H30p Piydi iHBapiaHTHOT METPUKH Ha OJHOPITHOMY
POCTOPI.

2. TemaTnuHMii IJIaH HABYAJILHOI JHCIUILIIHA

Pozain 1. I'pynu JIi, anreGpu Jli Ta iHBapiaHTHI METPUKHU.
Tema 1. I'pynu JIi, mpukiiagu, OCHOBHI BIaCTUBOCTI

Knacuyni MaTpuyHi rpynu.

TomonoriuHi rpynu, OCHOBHI 03HAYE€HHS, TPUKJIAIH.

I'pynu JIi, OCHOBHI O3Ha4YeHHs, IPUKIAIH.

JIiBi Ta mpaBi 3cyBH, 3B’s13Ha KOMIIOHEHTA OJIMHUL Ta ii BIACTUBOCTI.
3HAXOJKEHHS TOMOJIOTIYHOI CTPYKTYPH KIIACUYHUX TPYIIL.

JIOTHYHI TPOCTOPH 10 KJIIACHYHUX TPYII.

Tema 2. JliBoiHBapiaHTHI 110JIs, €KCIIOHEHIII1aJbHE BiJoOpaxeHHs, 1yxka Jli

JIiBoiHBapiaHTHI MO, X BIACTUBOCTI.

ExcrionenuianpHe BijoOpaXkeHHS Ta HOTo BiIacTUBOCTI. OHOMapaMeTpUyH1 MiATPYIH.
[ToGynoBa ayxxu JIi Ha AOTUYHOMY MPOCTOPi B OAUHUII TPYIIH.

Hy>xxka JIi niBoiHBapiaHTHHUX MOJIIB.

Tewma 3. Anreopu Jli



e AnreOpu Ta acoliaTHBHI anreopH.
e Aunre6pu Jli, BnactuBocTi, npukiiaau. Anredpa JIi rpymnu Jli.

Tema 4. TIpeacraBnenns rpyn ta anredp Jli

e IlpencraBnenHs rpymnu, npeacrasneHHs rpynu Jli, mnpuxmagu. Ilpuennane
npezcrasieHHs rpynu Jli.

e IIpencrasnenns anreOpu Jli, mpuknaau. [lpuennane npencrasnenns anredpu Jli.

Tema 5. OcHoBHi Teopemu Teopii JIi

e Teopema mpo miArpymnu ta miganredpu Jli.
e Teopema npo romoMopdizmu rpyn ta anreop Jli.
e Teopema npo icHyBaHHsI Ta €quHICTh Tpynu JIi 3 qaHoro anredporo Jli.

Tewma 6. JliBoiHBapiaHTHI Ta OliHBapiaHTHI METPHUKHU

e JliBoiHBapiaHTHI METPUKH, IPUKIIAAU TOOYI0BH.

e JliBoiHBapiaHTHA 3B’SI3HICTH, (OPMYIIH JUIS 3B’SI3HOCTI Ta KPUBHHHU JIiBOIHBApiaHTHOL
METPHUKH.

e biinBapianTHa MeTpuKa, (OPMYIH JUIS 3B I3HOCTI Ta KPUBUHH.

e Onmnuc rpyn JIi, mjo gomyckaroTh OliHBapiaHTHI METPHUKH.

Po3nin 2. OnHopigHI Ta CHMETPUYHI IPOCTOPH

Tema 7. [Iii rpyn Ha MHOXKHHAX, OAHOP1IHI IPOCTOPU

Jis rpynu Ha MHOKUHI, BIIaCTUBOCTI.

I'maaxa nist rpynu JIi Ha MmHOTOBH L. BnactuBocTi ctabinizaropis. [Ipukiany.

CTpyKTypa MHOTOBH]Iy Ha IIPOCTOP1 CYMIKHUX KJIACIB.
['manka cTpyKTypa Ha OAHOPITHOMY MpocTopi rpynu JIi.

Tema 8. [HBapiaHTHI piMaHOBI METPUKHU

IuBapianTHa MeTpuka. PiMaHOBMI OTHOP1AHUI MPOCTIP.

Onuc 1HBapiaHTHOT METPUKHU y BUNAJKY epekTuBHOI aii. KomnakTHicTh cTadiiaizaropa.
PimanoBi cyOmepcii Ta popmynu O’Heiina.

dopMynr KpUBHHHU 1HBapiaHTHOT METPHUKH. Brunasiok HOpMaabHOT METPHUKH.

IIpuknan bepxe.

Tema 9. CumeTpuyHi NpoCTOpH

e (3HaYeHHs Ta KPUTEPil CHMETPUIHOTO IPOCTOPY.

e Crpykrypa anredpu Jli rpynu i3oMeTpiit cumerpuuHoro mpoctopy. HespinHi
HPOCTOPH.

e CuMeTpUYHI IPOCTOPHU KOMITAKTHOTO Ta HEKOMIAKTHOTO TUITy. DPOpMyiu Aist
KPUBHHH.



3. CTpyKTypa HABYAJBHOI JUCUMILTIHA

HazBu po3aimiB i Tem Kinexicte ronuna
JieHHa Gopma 3a04Ha popma
yCh y TOMY YHCITi yChOT y TOMY YHCITi
oro b n |mab | iH | cp o an| o | mab | ign.
i .
1 2 3 4 5 6 7 8 9110 11 | 12
Po3aia 1. I'pynu JIi, anre6pu Jli Ta iHBapiaHTHI METPUKH.

Tema 1. I'pymu JIi, 13 |3 3 7

MIPHUKJIaIA, OCHOBHI

BJIACTUBOCTI

Tema 2. 13 |3 3 7

JliBoiHBapiaHTHI

T0JI,

eKCIIOHEHIIaIbHe

BiJTOOpakeHHS,

nyxka Jli

Tema 3. Anre6pu Jli 13 |3 3 7

Tema 4. 10 |3 7
IIpencraBnenns rpyn
ta anreop Jli

Tema 5. OcHOBHI 9 2 7
teopemu Teopii Jli

Tema 6. 12 |2 3 7
JIiBoiHBapiaHTHI Ta
OliHBapiaHTHI
METPHUKHU

Ycworo3aposmiiom 1 | 70 | 16 12 42

Po3nin 2. OxHOpiIHI Ta CUMETPUYHI TPOCTOPU

Tema 7. Jlii rpyn Ha

MHOKHHAaX, 11 |3 8
OJIHOPIIHI IPOCTOPHU
Tema 8. [aBapiantni | 14 |3 3 8
piMaHOBI METPUKHU
Tema 9. Cumerpuuni | 13 | 2 3 8
IPOCTOpHU
Ycworo 3a po3aiiom 2 | 38 8 6 24
KonrtposnbHa pobota | 2 3
ITigroroBka 10 10 3 6
icIUTy

Yevozo | 120 | 24 24 72

200Ul




4. Temu ceMiHapCbKHX (IPAKTHYHUX, J1a0OPATOPHHUX) 3aHATH

=]

0 HazsBa temu Kineskicts
m\it TOJINH

I'pynu JIi, mpukiiaau, OCHOBHI BJACTHBOCTI

JliBoiHBapiaHTHI MOJIs, EKCIIOHEHIIIaJbHE BiTOOpaxeHHs, 1yxka JIi

Anrebpu Jli

JliBoiHBapiaHTHI Ta OiiHBapiaHTHI METPUKHU

IHBapiaHTHI piIMAaHOBI METPUKH

CuMeTpHuuHi IPOCTOPU

KonTtponsHa pobora
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IlinroroBka 10 €K3aMeHy

N
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Ycerworo

5. 3aBpanHs A9 caMocTiliHOI podoTH

Ne Bum, 3micT caMmocTiiiHOT poOOTH KinmpkicTp
3/ TOIUH

OmnpaifroBanHs TEOPETHYHOTO MaTepialy 3 BUKOPUCTAHHAM
KOHCIEKTY JICKIIIH Ta PeKOMEH/IOBAHOI JIiTepaTypH 3a TEMaMHu:

I'pynu Jli, mpukIiiaayM, OCHOBHI BJIaCTHBOCTI

JliBoiHBapiaHTHI MOJIs, EKCIIOHEHITIATbHE BiTOOpaxeHHsI, 1ykKa JIi

Anrebpu JIi

[Tpencrasienss rpyn Ta anreop Jli

OcHosHi Teopemu Teopii JIi

JliBoiHBapiaHTHI Ta OiiHBapiaHTHI METPUKHU

Hii rpyn Ha MHOXHHAX, OJTHOPIIHI TPOCTOPH

IHBapiaHTHI PIMaHOBI METPUKHU

OO N|O|OI~WIN|F

CuMeTpHuuHi IPoCTOpU
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[TigroToBKa 10 €K3aMeHy

~
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Ycroro

6. InguBinyanbHi 3aB1aHHs
He nepenbayeni HaB4aIbHUM ILIIAHOM.

7. MeToau HaBYaHHA
Jlexuii Ta MpakTUYHI 3aHATTS MPOBOJIATHCS ayIUTOPHO. Y pa3i OTOJIOMIEHHS KapaHTUHY,
3aHATTA MPOBOAATHCS ayAUTOPHO abo AUCTaHIIIHO (3a gonomororo miatpopm ZOOM,
MOODLE) BianoBiJiHO 0 Haka3y peKTopa XapKiBCbKOI'0 HalliOHAJIbHOT'O YHIBEPCUTETY iMEHi
B. H. Kapasina.

8. MeToau KOHTPOJI10
OnuTyBaHHS, KOHTPOJIbHA POOOTa, EK3aMEH.



9. Cxema HapaxyBaHHs 0aJiiB

Kontposbna
[ToTouHMiT KOHTPOJIH Ta caMOCTiliHa poOoTa | poboTa,mepen
- Paszom | Ex3amen | Cyma
OaueHa HaB-
YJaJlbHUM
IUTAHOM
Po3min 1 Posmin 2
TL |T2 | T |T4| T | T |T1| T |T3
3 5 | 6 2 20 60 40 100
3) 5|5|5|4 |44 )|4]4

MiniManbpHa KUIBKICTh OaliB A AOMYCKY A0 CKJIAJaHHS IMiJICYMKOBOTO KOHTPOJIO
IIPOrpaMoro He rnependaveHa.

KpuTepii oniHiOBaHHS HAaBYAJbHUX JOCATHEHb

Orinka O1iHKa 3a HALIOHAJILHOO MIKAJIOKO
B Oayax
Orinka [Mosicuenus

TeopeTruHU 3MiCT KypCy OCBOEHHH IUTKOM, HEOOX1THI MPaKTHYHI
90 _ o HaBUYKU PO6OTI/I 3 OCBOEHMM MaTepia?mM copmoBaHi, Bci

100 BigmiaHao HaBYaIbHI 3aB/AHHS, K ne‘pez.[6at.iem MPOTPaMOI0 HABYAHHS,
BHUKOHaHI B TOBHOMY 00Cs131, BiIMiHHa poOoTa 6e3 mOMHIIOK abo 3
OJTHICI0 HE3HAYHOIO IIOMIIKOIO.

TeopeTruHuUit 3MICT KypCy OCBOEHHH LITKOM, MPAKTUYHI HABUYKU
poOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c(hOpMOBaHi, BCl
HaByYaJIbHI 3aBJIaHHS, KI IepeadadeHi IporpaMor0 HaBYaHHS,

70 -89 Hob6pe BUKOHAaHI, SIKICTh BUKOHAHHS >KOJHOTO 3 HUX HE OI[IHEHO
MiHIMaJbHUM YHCIIOM 0ajiB, AesKl BUAU 3aBIaHb BUKOHAHI 3
MOMUJIKaMH, poOO0Ta 3 AEKUJIbKOMa HE3HAYHUMHU TTOMIUIKaMH, abo 3
OIHI€I0 — IBOMA 3HAYHUMU ITOMHJIKAMH.

TeopeTnuuHU 3MICT KypCy OCBOEHHI HE MOBHICTIO, aJIe MMPOTaTuHU
HE HOCSITbh ICTOTHOT'O XapaKTepy, HEOOXiAHI MPaKTUYHI HABUYKH
poOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c(hOpMOBaHi,
OUTBIIICTh MTepe0aYeHUX MPOTPaMOI0 HaBUYAHHS HABYAIbHUX
3aBJlaHh BUKOHAHO, JIESIKi 3 BUKOHAHUX 3aBJIaHb MICTATh IOMIJIKH,
poboTa 3 TphbOMa 3HAUHUMH [TOMUIIKAMH.

50 69 | 3agoBiBHO

TeopeTnuHuii 3MICT Kypcy HE OCBOEHO, HEOOX1HI TPAKTUYHI
HaBUYKHU POOOTH HE CPOpPMOBaHi, BC1 BUKOHAHI HaBYAJIbHI 3aBJIaHHS
HezanoBine | MicTATh TpyOl MOMMIIKH, JOAATKOBAa CaMOCTiiiHa po6oTa Haj

HO MartepiajloM Kypcy He IpUBee 10 3HAUUMOTO ITiJIBUILEHHS SIKOCTI
BUKOHAHHS HAaBYAIBHUX 3aBJIaHb, POOOTA, IO TIOTPEOY€E MOBHOT
nepepoOKu

1-49




MIxana oniHIOBaHHSA

O1iHKa 3a HALlOHAJILHOO IIIKAJIO0

Cyma 6aiB 3a BCi BUIU HaBYAIBHOL

JISITBHOCTI IPOTATOM CEMECTPY . . .
JUTSL YOTUPUPIBHEBOT IITKATH OI[iHIOBAHHS

90 - 100 BIIMIHHO
70-89 n006pe
50-69 3aJ0BLJILHO

1-49 HE3a10B1JIBHO

=

N

10. PexomengoBaHa Jiiteparypa
OcHoBHa JiTepaTypa

S. Helgason. Differential Geometry, Lie Groups, and Symmetric Spaces. — AMS, 2001.
R. Bryant. An introduction to Lie groups and symplectic geometry // In: Geometry and
Quantum Field Theory. — AMS, 1995.

A.W. Knapp. Lie groups beyond an introduction. — Birkhauser, 1996.

JonomixHa Jitepatypa
A. Besse. Einstein Manifolds. — Springer, 1987.

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

4. TlocunanHs Ha iHdopMmauiiini pecypcn B InTepHeT, Bineo-yexuii, iHle MeToqu4He
3a0e3nevyeHHs

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



