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PO3POBHUK ITPOI'PAMMU:

IleTpoB €Bren B’siueciiaBoBUY — KAaHAUAAT (Pi3MKO-MATEMATHYHUX HAYK,
crapumuii BUKJaaa4 kageapu GpyH1aMeHTAIbHOI MATEMATHKH.

[Tporpamy cxBajneHo Ha 3acifanHi kadeapu GpyHIaMEeHTAIbHOT MAaTEMAaTUKH
npotokosr Ne 1 Bim 26 ceprast 2022 poky.
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3aBimyBau kadeapu Onexkcannp AMIIOJIbBCbKNN

[TporpaMy noropkeHo 3 rapaHTOM OCBITHBOI (TIpodeciiiHoi) mporpaMmu «MareMaTHKa.

["apaHT oCcBITHBOI (ITpodeciiiHo)
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Mporpamu Onexcanap AMIIOJIBCHbKNU

[Tporpamy moroakeHo HayKOBO-METOAUYHOIO KOMICi€l0 (haKyJIbTETy MaTeMaTHKH i
iHpopmaruku ipotokon Ne 1 Bim 29 cepmust 2022 poky.

["os10Ba HAyKOBO-METOUYHOI KOMICIT Onsra AHOIIEHKO



BCTYII

I[Iporpama HaByanbHOi JUCIUILTIHA “Teomerpis rpyn JIi” ckianeHa BiANOBiIHO 0 OCBITHBO-
npodeciitHoi mporpaMu MATOTOBKU DaKajJaBp

cremianpHicTs 111-MaTemMaTnka

OCBITHS nporpama «MaTemMaTuka»

1. Onuc HaBYAJBHOI TMCHUILTIHHA

1.1. Metor BUKJIaIaHHs HaBYaIbHOT aucuuiutiau “T'eomerpis rpym JIi” € HagaHHS MailOyTHIM
daxiBusgM 3HaHb 3 Teopii JIi, reomeTpii rpyn JIi Ta OMHOPIAHUX MPOCTOPIB.

1.2 OcHOBHUMU 3aBIaHHIMH BUBYCHHS JTUCHHILTIHY “T'eomerpist rpym JIi” € HaBYaHHS CTYICHTIB
TEOPETUYHUM OCHOBaM Teopii rpyi JIi Ta oJHOpIAHUX IPOCTOPIB, IXHBOT reoMeTpii Ta MeToAaM i1
3aCTOCYBAHHS Y 1HIIHUX PO3/IaX MATEMATHKH.

1.3. KinbKicTh KpeauTiB — 4
1.4. 3aranpHa KinbKicTb roaud - 120

1.5. XapakTepucTHKa HaBYaIbHO1 AUCITUTUTIHI

HopmaTuBHa / 3a BHGOpom

Jlenna ¢opma HaBYaHHS | 3aouna (qucranuiiina) hopma HaBYaHHS

Pik niaroroBku

4-ii \
Cemectp
8-ii |
Jlexii
32 roa. \
[TpakTHuHI, CEeMIHAPChKI 3aHATTSI
32 roa. |
Ha60paTTpHi 3aHATTS
CamocriiiHa poboTa
56 rop. |

IHMBiyaNIbHI 3aBAAHHS

1.6. 3amutaHoBaH1 pe3yabTaTl HaBYaHHS.
VY pe3ynbTaTi BUBYEHHS JaHOTO KypCy CTYAEHT MOBHHEH 3HATH TEOPETUYHI OCHOBH 1
3aCTOCOBYBATH ajreOpaiuHi METOAH Il BUBYCHHSI MATEMATUIHHUX CTPYKTYp, a came:

- 3HaTH : OcHOBHI NOHATTSA Teopii JIi: 03HayeHHs Tonosoriunoi rpynu, rpynu JIi, niarpymnu Jli,
romomopdizmy Ta i3omopdizmy rpym Jli, BIaCTHBOCTI JIIBUX Ta MPaBUX 3CYBIB, 03HAYEHHS Ta
BJIACTUBOCTI 3B’A3HOI KoMIOHeHTH oauHuIl. Teopema Kaprana. OcHoBHi npukiamu rpyn Jli
(3aranpHi Ta creniaibHi JiHINHHI, OPTOrOHaNbHI, ICEBJOOPTOrOHANIbHI, YHITApHI, ClIeLiadbHI
OpPTOTOHAJIbHI Ta YHiTapH1). O3Hau€HHs Ta BIACTUBOCTI JIIBOIHBAPIaHTHOT'O BEKTOPHOTO MOJIS,
O3HAYEHHS Ta BIACTUBOCTI €KCIIOHEHITIAJIbHOTO BiToOpakeHHs. Bunanok marpuunux rpyn JIi.
[ToGynoBa mayxxu JIi Ta ii BnactuBocTi. yxka JIi 1iBoiHBapiaHTHUX BEKTOPHUX IOJIiB.

- OsnHauenHs anredpu, anredpu Jli, minanredpu Jli, igeany, romomopdizmy Ta i3oMopPizMy aj-
re0p JIi, anre6pu JIi rpynu Jli. [Ipuknaau knacuyaux anredp Jli.
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- OsHaveHHs MPEICTaBICHHs TPYIH, NpeacTaBieHHs rpynu Jli, npencraBienHs amredpu Ji,
BJIACTUBOCTI Ta MPUKIAAM MpejacTaBieHb. O3HAYEHHS BHYTPIIIHBOTO aBTOMOp(Qi3My, O3Ha-
YEeHHS Ta BIACTUBOCTI MIPHUEIHAHOTO TIpeacTaBiaeHHs rpymu Jli Ta anredpu Jli.

- Teopemu npo 38’5130k miarpyn Jli 3 miganre6pamu Jli, mpo 38’130k romoMopdizmiB rpym Jli ta
anreop JIi. Teopema icHyBanHs Ta enuHocTi Tpynu JIi nst gaHoi anredpu Jli, Teopema Ano.

- OszHaveHHs JIiBOIHBapiaHTHOI Ta OliHBapiaHTHOI METpUKH Ha rpynu JIi, iHBapiaHTHOT O1TiHiH-
Ho1 dhopmu, popmu Kisminra. @opmyiu piMaHOBOT 3B SI3HOCTI Ta KPUBUHU 1HBapiaHTHUX Me-
Tpuk Ha rpynax Jli. 'eogesnuni B rpynax Jli. biiHBapiaHTHI METPHUKH Ta HAIMIBIIPOCTi anredpu
JIi. KommnakTHi rpynu Ta anreopu Jli.

- OsHaveHHs Jii TPYNU Ha MHOXKMHI, Tajkoi Aii rpymu Jli Ha r71aAKoMy MHOTOBH/I, BUIBHOI,
e(heKTUBHOI, TPAaH3UTUBHOI 111, cTabim3aropa. [Ipukinaau Ta BIaCTUBOCTI Jii.

- Busnauenns ogHopigHOTrO npoctopy rpymnu Jli, oqHOpigHOTO piMaHOBOTO pocTopy. Teopema
Maepca-Crinpona. [HBapiaHTHICTh METPUKH OHOPITHOTO PIMAHOBOTO IIPOCTOPY.

- OsnaudeHHs piMaHoBoi cyOmepcii. @opmynu O’Heiina.

- @opmynu 11 00YMCICHHS CEKIIIMHUX KPUBUH Ta KPUBUHU Piudi 0THOPIAHOTO MPOCTOPY.

- Bu3HayeHHA KUTIHTOBOTO MOJSI, CHMETPUYHOTO Ta JIOKAJILHO CUMETPUYHOTO TpocTopy. Pi3Hi
XapakTepu3allii CAMETPUYHHX IPOCTOPIB.

- OCHOBHI TPUKIAJAA CUMETPHYHUX MPOCTOPIB: MPOCTOPH IMOCTIHHOI KPUBUHH, MPOEKTHBHI
POCTOPH, TPACCMAHOBI MHOTOBHUJIH.

YMIiTH :

- OOGuwmcmoBaru s MmatpudHoi rpymnu Jli ii anreOpy Jli, 3naxoautu 6asuc 1i€i anredpu, CTpy-
KTypHi KOHCTaHTH, popmy Kimtinra.

- OOuymcnoBaTH MaTPUYHY €KCIIOHEHTY Ta 3HAXOAUTHU OJHOMAPAMETPUYHI MIATPYIU B MATPHY-
HuX Tpynax JIi.

- OOuncnoBaTH 3B’ SI3HICTH Ta KPUBHHY JIIBOIHBApI1aHTHOI Ta O11HBapiaHTHOT METPUKHU HA TPYIIi
JI.

- OOuncnoBaTH 3B’SI3HICTh Ta KPUBHHY, TeH30p Piydi iHBapiaHTHOT METPUKH Ha OJHOPITHOMY
POCTOPI.

2. TemaTn4yHMii NJIaH HABYAJILHOI JUCIMIIIHA

Po3nin 1. I'pynu JIi, anredpu Jli Ta iHBapiaHTHI METPUKH.
Tewma 1. I'pynu JIi, npuxiaau, OCHOBHI BIACTUBOCTI

Knacuuni MaTpuyHi rpymnu.

Tonosoriuxi rpynu, OCHOBHI O3HAYEHHS, TIPUKJIIa]H.

I'pynu JIi, OCHOBHI O3Ha4YeHHs, IPUKIAIH.

JIiBi Ta npaBi 3cyBH, 3B’13Ha KOMIIOHEHTA OJIMHULII Ta 11 BIIACTUBOCTI.
3HaxOKEHHS TOTIOJIOTIYHOI CTPYKTYPH KIACHIHUX TPYTI.

JIOTHYHI IPOCTOPH 10 KJIIACHYHUX TPYIIL.

Tema 2. JIiBoiHBapiaHTHI 10JIsI, EKCTIOHEHITIAJIbHE BIJOOpaskeHHs, ayxKa JIi

JIiBoiHBapiaHTHI MO, X BIACTUBOCTI.

ExcrnioneHmianbHe BigoOpaxeHHs Ta Horo BaacTuBocTi. OiHOMapaMeTpuyHi MirpyImu.
[ToGynoBa ayxxu JIi Ha JOTUYHOMY MPOCTOPi B OAUHULI TPYIIH.

Hy>xxka JIi niBoiHBapiaHTHHUX MOJIIB.

Tewma 3. Anreopu Jli



e Aure0pu Ta acouiaTUBHI aaredpu.
e Aure6pu Jli, BractuBocTi, mpuxiaau. Anredpa JIi rpymm Jli.

Tewma 4. [IpencraBienns rpyn ta anreop Jli

e [IpencraBneHHs rpymnu, npeacrasieHns rpynu Jli, npukmnamu. Ilpuennane npexacras-
neHHs rpynu Jli.
e [Ipencrasnenns anredpu JIi, npuknaau. [Ipueanane npencraBnenns anredpu Jli.

Tewma 5. OcHoBHI Teopemu Teopii Ji

e Teopema npo miarpynu Ta niganreopu Jli.
e Teopema npo romomopdizmu rpyn ta anreop Jli.
e Teopema npo icHyBaHHA Ta eAuHICTh rpynH JIi 3 naHoro anredporo JIi.

Tewma 6. JliBoiHBapiaHTHI Ta OliHBapiaHTHI METPHUKHU

¢ JliBoiHBapiaHTHI METPUKH, IPUKJIAAHA TOOYTOBH.

¢ JliBoiHBapiaHTHA 3B’ A3HICTh, (POPMYIIH JUIS 3B’ I3HOCTI Ta KPUBHHU JTIBOIHBapiaHTHOI Me-
TPHUKH.

¢ biiHBapiaHTHa METpHUKa, GOPMYIHU AJIs 3B A3HOCTI Ta KPUBHHHU.

e Onuc rpyn JIi, o gomyckaroTh Ol1iHBapiaHTHI METPUKH.

Po3nin 2. OnHopiaHi Ta CHMETPUYHI IPOCTOPH
Tema 7. [Iii rpyn Ha MHOXKHHAX, OAHOP1IHI TPOCTOPH

e Jlist rpynu Ha MHOXWHI, BIACTHUBOCTI.

e [manka nist rpynu JIi Ha MmHOTOBH L. BriactuBocti crabinizaropis. [Ipuknagy.
e CTpyKTypa MHOTOBHJYy Ha IPOCTOPI CYMIKHUX KJIACiB.

e [maaka cTpykTypa Ha OJHOPiIHOMY TipocTopi rpynu JIi.

Tema 8. [HBapiaHTHI piMaHOBI METPUKHU

IuBapianTHa MeTpuka. PiMaHOBUIT OJHOPIAHMI TPOCTIp.

Onuc 1HBap1aHTHOT METPUKHU y BUNAJKY epekTuBHOI aii. KomnakTHicTh cTadiiizaropa.
Pimanogi cyomepcii ta hopmynu O’Heiina.

®opMmysu KpUBUHU 1HBap1aHTHOT METPUKU. Bunagok HOpMallbHOT METPUKHU.

IIpuknan bepxe.

Tema 9. CumerpuuHi IpocTopu

e (O3HaveHHS Ta KPUTEPIl CAMETPUIHOTO MTPOCTOPY.

e Crtpykrypa anredpu Jli rpynu i30MeTpiit cuMeTpuaHOTO npocTtopy. Hessimui
IIPOCTOPH.

e CuMeTpHyHI TPOCTOPU KOMITAKTHOTO T4 HEKOMITAKTHOTO TUITY. DopMynu s
KPUBHUHH.



3. CTpyKTypa HABYAJBHOI IMCUMILTIHN

Ha3Bu po3aimiB i Tem KinpkicTs rogun
JneHHa hopma 3ao4yHa hopma
yChb y TOMY YHCII yCbOr y TOMY YHCIi
oro I n |gab | iHg | cp 0 | o | yab | igm.
1 2 3 4 5 6 7 8 9110] 11 | 12
Po3zaia 1. I'pyniu JIi, anre6pu JIi Ta iHBapiaHTHI METPUKH.

Tema 1. I'pynu JIi, 16 |6 4 6

MIPUKIIAH, OCHOBHI

BIIACTHBOCTI

Tema 2. 14 |4 6 4

JliBoiHBapiaHTHI

oJIs,

eKCTIOHEHITIaJIbHE

B1I00pa’KEHHS,

ayxka JIi

Tewma 3. Anre6pu Jli 8 2 2 4

Tema 4. 8 2 2 4

[TpencraBnenHs rpyn
Ta anreop Jli

Tema 5. OcHOBHI 12 |4 2 6
teopeMu Teopii JIi

Tema 6. 12 |2 4 6
JIiBoiHBapiaHTHI Ta
OliHBapiaHTHI
METPUKHU

Ycworo 3apo3minom 1 | 70 | 20 20 30

Po3ain 2. OnHOpiIHI Ta CUMETPUYHI IPOCTOPHU

Tema 7. [ii rpyn Ha

MHOKHUHAX, OJTHOPI- 12 4 4 4
JIH1 IPOCTOPH

Tema 8. InBapiantHi |14 |4 4 6
piIMaHOB1 METPUKHU

Tema 9. Cumerpuuni |10 |4 2 4
MIPOCTOPH

ITiagroroBka 10 ic- 14 2 12
nuTy abo 3aliky

Ycworo 3a po3miiom 2 | 50 | 12 12 26

Yevozo 2ooun | 120 | 32 32 56




4. Temu ceMiHapCbKHX (IPAKTHYHUX, J1a00PATOPHHUX) 3aHATH

©

Haszsa temn Kinekicts
FOIUH

=
—
=

I'pynu Jli, mpukIiagyM, OCHOBHI BIACTHBOCTI

JliBoiHBapiaHTHI MOJIs, EKCIIOHEHITIaTbHE BiToOpaxeHHsl, 1ykka JIi

Anreopu Jli

[Tpencrasnenns rpyn Ta anreop Jli

OcHoBHI Teopemu Teopii JIi

JliBoiHBapiaHTHI Ta OGiiHBapiaHTHI METPUKH

JIii rpynn Ha MHOKHMHAX, OJTHOPIJTHI TPOCTOPHU

IHBapiaHTHI piMAHOBI METPUKH
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CuMeTpuuHi IpOCTOpU
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ITinroroBka a0 icuTy abo 3Ky
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Ycrworo

5. 3aBaanHs st caMOCTIiiHOT poOoTH

No Buau, 3mict caMmocTiitHOT poOoTH Kinexkicte
3/1 rOJINH

OmnparroBaHHS TEOPETUYHOTO MaTepialy 3 BAKOPUCTAHHSIM
KOHCIIEKTY JIEKIIi}l Ta peKOMEHJ0BaHO{ JiTepaTypu 3a TEMaMHu:

['pynu JIi, npuknaau, OCHOBHI BIaCTHBOCTI

JliBoiHBapiaHTHI MOJIsl, EKCIIOHEHIIIaJbHE BiIoOpaxeHHs, nyxka Jli

Anrebpu Jli

[TpencraBnenss rpyn ta anredp Jli

OcHoBHI TeopeMu Teopii Ji

JliBoiHBapiaHTHI Ta OliHBapiaHTHI METPUKHU

Jlii rpyn Ha MHOKHMHAX, OJTHOP1/IHI IPOCTOPU

[HBapiaHTHI piIMaHOBI METPUKHU

OO0 N[OOI [WIN|F
o OO MDD

CumeTpuuHi IpoCcTOpU

[EEN
o
[N
N

[TigroroBka a0 icouTy abo 3aJiKy

(on
(op}

Ycerworo

6. InauBinyanbHi 3aB1aHHS
He nepenbayeHi HaB4aIbHUM TLIAHOM.

7. MeToau HaBYaHHA
JIekii Ta MpaKTHUYHI 3aHATTS MIPOBOISATHCS Ay TUTOPHO. Y pasi OTOJIOMICHHS KapaHTHHY,
3aHSTTS MPOBOJSATHCS AyJAUTOPHO ad0 AUCTaHIIIiHO (3a qormomoroto miatrgopm ZOOM,
MOODLE) BignoBinHo 10 Haka3y pekTopa XapKiBCbKOTO HAIlIOHAJIBHOTO YHIBEPCUTETY IMEHI
B. H. Kapasina.



8. MeToau KOHTPO.I10
OnwurtyBaHHs, KOHTPOJIbHA POOOTa, iICIIUT a00 3aJTiK.

9. Cxema HapaxyBaHHs 0aJ1iB

KoHntpoisbHa
IToTouHMIT KOHTPOJIH Ta CaMOCTiliHA poOoTa | poOoTa,nepen
- Pazom | Icout Cyma
OaueHa HaB- abo
YaJIbHUM 3aITiK
MJIaHOM
Po3min 1 Posmin 2
TV (T2 | T |T4| T | T |TL| T |T3
3 5| 6 2 20 60 40 100
5 515|544 |4 )44
KpuTtepii oniHiOBaHHS HABYAJLHUX T0CATHEHD
Ominka B Ominka 3a HaI[iOHATBHOIO IIKAJIO0
Oanmax
Ominka [Tosicnenus
TeopeTHuHU 3MiCT KypCy OCBOEHHH IUTKOM, HEOOXI1THI TPaKTHYHI
HAaBHYKH pOOOTH 3 OCBOEHUM MarepiaioM cpopMoBaHi, BCi HaBYaJIbHI
90-100 | BinminHO [3aBHaHHA, SIKi epenOadeHi MPOrpaMor0 HaBYaHHS, BAKOHAHI B
MOBHOMY 00Cs31, BifMiHHA poOoTa 0e3 MOMUIOK 200 3 O/IHI€I0
HE3HAYHO MOMUIIKOIO.
TeopeTrnuHUi 3MICT KypCy OCBOEHHH IIJTKOM, PAKTUYHI HABHYKH
POOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c(hOopMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, K1 IepedadeHi IporpaMoro HaB4YaHHs,
70 -89 Ho6pe BHKOHAHI, SIKICTh BUKOHAHHS JKOJIHOI0 3 HUX HE OIIHEHO MiHIMaJIbHUM
qucioM OaiiB, ACsKiI BUAM 3aBJIaHb BUKOHAHI 3 TOMUJIKaMH, poOoTa 3
NeKiTbKOMa HE3HAYHUMHU MTOMHIIKaMH, a00 3 OJIHI€I0 — IBOMa
3HAYHUMU TOMUJIKAMH.
TeopeTHuuHU 3MICT KypCy OCBOEHHI HE MOBHICTIO, aJie MPOTaJTuHU HE
HOCSATB ICTOTHOTO XapakTepy, HeoOXi/IHI MPaKTUYHI HABUYKU pOOOTH 3
50 69 | 3anositbHo OCBOEHHMM MartepiajioM B OCHOBHOMY C()OPMOBaHi, OUIBIIICTD
nepe0aueHuX MPOrpaMor0 HaBYaHHS HABUAIBHIX 3aBJIlaHb BUKOHAHO,
esiKi 3 BAKOHAHUX 3aBJaHb MICTSTh MOMIJIKH, po0OTa 3 TphoMa
3HAYHUMU TOMUJIKAMHU.
TeopeTnuHuii 3MICT KypCy HE OCBOEHO, HEOOX1THI TPAKTUYHI HABUUKH
po6oTH He chopMOBaHi, BCl BUKOHAHI HaBYaJIbHI 3aB/IaHHS MICTATh
1-49 |He3anoBUIBHO [rpy0i MOMIIIKH, TOJIATKOBA CAMOCTiitHa poOO0Ta HaJl MaTepiaioM Kypcy
HE TPUBE/IE 10 3HAYMMOTO MiABUIIECHHS SKOCTI BUKOHAHHS
HaBUYaJILHUX 3aBJIaHb, pO0OTa, 10 MOTPeOy€ MOBHOIT TEPEPOOKH

HIxana ouiHoOBaHHA

O11iHKa 3a HAIlIOHAJILHOIO HIKAJIOK

Cyma 6aiB 3a BCi BUIU HaBYAIbHOL
JISUTBHOCTI TIPOTSITOM CEMECTPY

JUTSL YOTUPUPIBHEBOL
IIKaJTU OL[IHIOBAHHS

JUIs1 IBOPIBHEBOT
[IKAJIY OLIHIOBAHHS

90 —-100

BIIMIHHO

70-89

n00pe

3apaxoBaHO




50-69

3a0BLJIBHO

1-49

HE3a10BLJIBHO

HC 3apaxoBaHO

=
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4. IlocwianHs Ha iHdopmaniiini pecypcu B InTepHer, Bineo-1ekuii, iHle MeToqu4YHe
3a0e3neveHHs

1. www-library.univer.kharkov.ua

2. http://puremath.univer.kharkov.ua/~petrov




