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BCTYII

[Iporpama HaBuanbHOi JUCHMILIIHKM  “Ipynm Jli Ta oaHopinmi mpocropm” cknajneHa
BIJIMTOBITHO JI0 OCBITHHO-HAYKOBOI IPOrpaMu ITiIFTOTOBKK MAricTP

cueniaigbHicTy 111-MaTemMaTuka

OCBITHS mporpama «MaTeMaTHKa»

1. Onuc HABYAJBHOI JMCUUILTIHHA

1.1. Meroto BUKJIaIaHHs HABYAJIbHOT AUCIUILTIHY “T"pyru JIi Ta ogHOpiAHI IpocTOpH” € HATaHHS
MaifOyTHIM ¢axiBusM 3HaHb 3 Teopii JIi, reomerpii rpyn Jli Ta 0qHOPITHUX TPOCTOPIB.

1.2 OcHOBHUMU 3aBIaHHSIMHU BUBUYEHHS muciuiniind “I'pynu Jli Ta omHOpimHi mpocTopu” €
HaBYaHHS CTYACHTIB TEOPETHYHUM OCHOBaM Teopii rpym JIi Ta 0THOPiAHUX IPOCTOPIB Ta METOIaM
il 3aCTOCYBaHHS Yy IHIIUX PO3/IJIaX MATEMATHKH.

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

1.5. XapakreprucTrka HaBUYIBHOT JUCIHILTIHU

HopwmarugHa / 32 BUGOpom

Jlenna popma HaBuaHHS ‘ 3aouna (aucraHuiiHa) popmMa HaBUAHHS

Pik miaroroBxu

2-ii |
Cemectp
3-id |
Jlekmii
32 rop. \
[TpakTH4Hi, CEeMiHAPChKIi 3aHATTS

32 roa. \
Ha6opaT(TpHi 3aHSTTA
CamocriitHa po0OoTta

56 rox. \

[HauBiTyanbHI 3aBIaHHS

1.6. 3anaHoBaHi pe3yJabTaTH HABUAHHSL.
VY pe3ynbTaTi BUBYEHHS JAHOTO KYPCY CTYJIEHT MOBHHEH
- 3HaTH : OcHOBHI NOHATTA Teopii JIi: 03HaueHHs Tonooriynoi rpynu, rpynu JIi, miarpynu Jli,
romomopdizmy Ta i3omopdizmy rpyn Jli, BIaCTUBOCTI JIIBUX Ta MPaBUX 3CYBIB, 03HAUYCHHS Ta
BJIACTUBOCTI 3B’A3HOI KOMIIOHeHTH oauHull. Teopema Kaprana. OcHoBHi npukiamu rpyn Jli
(3aranpHi Ta crieniaiabHi JiHIHHI, OPTOrOHaNbHI, ICEBJOOPTOrOHANIbHI, YHITApHI, ClIeLiadbHI
OpPTOTOHAJIbHI Ta YHiTapH1). O3Hau€HHs Ta BIACTUBOCTI JIIBOIHBAPiaHTHOT'O BEKTOPHOTO MOJIS,
O3HAYEHHS Ta BIACTUBOCTI €KCIIOHEHI[IAJIbHOTO BiloOpakeHHs. Bunanok marpuunux rpyn JIi.
[ToGynoBa mayxxu JIi Ta ii BnactuBocTi. [yxka JIi 1iBoiHBapiaHTHUX BEKTOPHUX IOJIiB.
- OsnauenHs anredpu, anrebpu Jli, miganredpu Jli, igeany, romomopdizmy Ta i30MOpdizMy
anreOp JIi, anredpu JIi rpynu Jli. [Ipuknaau knacuaaux anreodp Jli.
- OsHaueHHs NpeACTaBIIEHHS TpyIH, npeacraBieHHs rpynu Jli, npencrasienns anredpu Jli,
BJIACTUBOCTI Ta TPUKIAAM TpeAcTaBieHb. (O3HAaueHHS BHYTPIIIHBOTO aBTOMOP(hI3MY,
O3HAYEHHS Ta BIACTUBOCTI MPUEAHAHOTO NpescTaBieHHs rpynu Jli tTa anreopu Jli.
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- Teopemu nipo 3B’s130k miarpyn Jli 3 miganre6pamu Jli, mpo 38’5130k romomopdizmis rpyt JIi Ta
anreOp Jli. Teopema icHyBanHs Ta exuHocTi rpynu JIi st nanoi anre6pu Jli, Teopema Ano.

- OsnHaueHHs JiBOIHBapilaHTHOI Ta OilHBapiaHTHOI MeTpukd Ha Tpynu Jli, iHBapiaHTHOI
OinminiitHoi  ¢opmu, ¢dopmu Kimminra. ®@opmynu piMaHOBOI 3B’SI3HOCTI Ta KpPUBUHH
iHBapiaHTHHX MeTpuK Ha rpynax JIi. ['eomesnuni B rpynax Jli. biiHBapiaHTHI METpPHKHU Ta
HamiBrnpocti anredpu Jli. Kommakthi rpynu ta anre6pu Jli.

- OsnHaueHHd ii Tpyny HAa MHOXHHI, 1ajakoi aii rpynu JIi Ha TJIagkoMy MHOTOBH/II, BUIBHOI,
edeKTUBHOI, TPAaH3UTUBHOI [ii, cTadinizaropa. [Ipukiaam Ta BIaCTUBOCTI [iil.

- BusnauenHns ogHopigHOTO npoctopy rpynu Jli, oqHOpiIHOrO piMaHOBOro poctopy. Teopema
Maepca-Crinpozaa. [HBapiaHTHICTh METPUKH OJTHOPIAHOTO PIMAaHOBOTO IIPOCTOPY.

- OsnauenHs piManoBoi cyomepcii. @opmynu O’Heiina.

- @opmynu 11 OOUMCIICHHS CEKIIMHNX KPUBUH Ta KPUBUHU Piudi 0HOPITHOTO POCTOPY.

- Bu3HauyeHHs KUIIHTOBOrO MOJISI, CHMETPUYHOIO Ta JIOKAJIbHO CUMETPUYHOT0 Ipoctopy. Pi3Hi
XapakTepu3allii CAMETPUYHHX IIPOCTOPIB.

- OCHOBHI IpPUKIAJAM CUMETPUYHUX IPOCTOPIB: MPOCTOPU IMOCTIHHOI KPUBUHH, MPOEKTHBHI
IPOCTOPH, TPACCMAHOBI MHOTOBHU/IH.

YMITH :

- OOGumcmoBaru s MarpuuHoi rpynu Jli ii anreOpy Jli, 3Haxomutu 6aszuc 1iei anredpw,
CTPYKTYpHI KoHCTaHTH, (hopmy Kimrinra.

- OOumucimoBaTH MaTPUYHY EKCHOHEHTY Ta 3HAaXOAWTH OJHOMAPAMETPHYHI MiATpyHnH B
MaTpu4HuX rpynax Jli.

- OOuucioBaty 3B’S3HICTh Ta KPUBHUHY JIIBOIHBAapiaHTHOI Ta OiiHBapiaHTHOI METPUKH Ha TPy
JI.

- OOuucoBaTy 3B SA3HICTh Ta KPUBUHY, TeH30p Piuui iHBapiaHTHOI METPUKU HA OJHOPITHOMY
IPOCTOPi.

2. TeMaTHYHUN IJIAH HABYAJBLHOI JUCIUILIIHA

Po3nin 1. I'pynu JIi, anre6pu Jli Ta iHBapiaHTHI METPUKH.
Tema 1. I'pynu JIi, mpukiiagu, OCHOBHI BIaCTUBOCTI

Knacuuni MaTpuuHi rpynu.

TomonoriuHi rpynu, OCHOBHI 03HAYE€HHS, TPUKJIAIH.

I'pynu JIi, OCHOBHI O3Ha4YeHHs, IPUKIAIH.

JIiBi Ta paBi 3CyBH, 3B’s13HAa KOMIIOHEHTA OJAMHUILI Ta i BIACTUBOCTI.
3HaxOKEHHs TOMOJIOTIYHOI CTPYKTYPH KJIACUYHUX TPYTI.

JIOTHYHI IPOCTOPH 10 KJIIACHYHUX TPYIIL.

Tema 2. JliBoiHBapiaHTHI 110JIs1, €KCIIOHEHIIIaJbHE BiJ0OpaxeHHs, 1yxka Jli

JliBoiHBapiaHTHI MOJIAA, IX BIACTUBOCTI.

ExcrionenuiansHe BijoOpaXkeHHS Ta HOro BiacTUBOCTI. OHOMapaMeTpUyH1 MiArPyIH.
[ToGynoBa ayxxu JIi Ha JOTUYHOMY MPOCTOPi B OAUHUII TPYIIH.

Hyxxa JIi niBoiHBapiaHTHUX TIOJIB.

Tema 3. Anre6pu Jli

e Anrebpu Ta acoliaTUBHI ajreOpu.
e Aure6pu Jli, BractuBocTi, mpukianu. Anredpa JIi rpymm Jli.



Tewma 4. [IpencraBnenus rpyn ta anreop Jli

e [lpencraBnennss rpynu, mnpexnctaBieHHs rpymu Jli, mnpuknamu. Ilpuennane
npezcrasieHns rpynu Jli.

e [Ipencrasnenns anredpu JIi, npuxmnagu. [Tpueanane npencrasnenus anredpu Jli.

Tema 5. OcHoBHi Teopemu Teopii Jli

e Teopema mpo miarpymnu ta migaireopu Jli.
e Teopema nmpo romomopdizmu rpyn Ta anreop Jli.
e Teopema mpo icHyBaHHS Ta €1uHICTh rpynu JIi 3 manoto anredporo Jli.

Tewma 6. JliBoiHBapiaHTHI Ta OliHBapiaHTHI METPHUKHU

e JliBoiHBapiaHTHI METPHUKH, IPUKIIAAN TTOOYOBH.

e JliBoiHBapiaHTHA 3B’S3HICTb, (POPMYJIH JAJs 3B S3HOCTI Ta KPUBUHH JIiIBOIHBapiaHTHOT
METPHUKH.

¢ biiaBapiantHa MeTpuKa, HOpMyYIH TSI 3B’ I3HOCTI Ta KPUBHUHHU.
e Ommuc rpyn JIi, mo 1omyckaroTh OliHBapiaHTHI METPUKH.

Po3ain 2. OgHOpiAHI Ta CUMETPHYHI IPOCTOPH
Tema 7. Jlii rpyn Ha MHOKHHAX, OJHOPIIHI IPOCTOPH

e Jlist rpynu HA MHOXHHI, BIACTHBOCTI.

e ['maaka nig rpynu JIi Ha MHOrOBU1. BractuBocTi craGinizatopis. [Ipuxmamy.
¢ CTpyKTypa MHOTOBUJYy Ha IPOCTOPI CYMIKHUX KJIACiB.

e [I1ajgka CTpyKTypa Ha OJHOPIAHOMY IpocTopi rpymu Jli.

Tema 8. IHBapiaHTHI piMaHOBI METPUKH

IuBapianTHa MeTpuka. PiMaHOBMI OTHOP1AHUI MPOCTID.

Onuc iHBapiaHTHOI METPUKHU Y BUNIAJIKY edekTuBHOi 1ii. KoMnakTHicTh cTabinizaropa.
PimanoBi cyOmepcii Ta popmynu O’Heiina.

dopMynr KpUBHHHU iHBapiaHTHOI METPUKH. BUIasiok HOpMaIbHOI METPUKH.

IIpuknan bepxe.

Tema 9. CumerpuuHi IpocTopu

e (O3HayeHHs Ta KpUTEPii CHMETPUYHOTO MPOCTOPY.

e Crtpykrypa anredpu Jli rpynu i30MeTpiit cuMeTprU4HOTO rpoctopy. Hessimui
IPOCTOPH.

e CuMeTpHuHI IPOCTOPU KOMITAKTHOT'O T4 HEKOMITAKTHOTO THUILY. DOpMyIH JIst
KPUBHUHH.



3. CTpyKTypa HABYAJBHOI JUCUMILTIHA

HazBu po3aimiB i Tem Kinexicts ronuna
neHHa gopma 3ao4Ha (hopma
yChb y TOMY 4YHCIi yChOT y TOMY YHCII
oro | 1 n | mab | iHg | cp 0 a| o | mab. | iHA.
1 2 3 4 5 6 7 8 9110| 11 | 12
Po3zaia 1. I'pyniu JIi, anre6pwu JIi Ta iHBapiaHTHI METPUKH.

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

MIPUKIIANA, OCHOBHI

BIIACTHBOCTI

Tema 2. 14 | 4* 6* 4

JliBoiHBapiaHTHI

oJIs,

EKCITOHCHITIATbHE

B1I00pa’KEHHS,

ayxka Jli

Tewma 3. Anreopu Jli 8 2* 2* 4

Tewma 4. 8 2* 2* 4

[pencraBieHHs rpymn
ta anreop Jli

Tema 5. OcHOBHI 12 | 4* 2* 6
teopemu Teopii JIi

Tema 6. 12 | 2* 4* 6
JliBoiHBapiaHTHI Ta
OliHBapiaHTHI
METPHUKH

Ycworo 3apo3minom 1 | 70 | 20 20 30

Po3aia 2. OnHOpiHI Ta CHMETPUYHI IPOCTOPHU

Tema 7. [ii rpyn Ha

MHOXXHHAX, 12 4* 4* 4

OJIHOPI1JIHI IPOCTOPH

Tema 8. InBapiantui | 14 | 4* 4* 6

piMaHOB1 METPUKHU

Tema 9. Cumerpuuni | 10 | 4* 2* 4

IPOCTOPH

ITigroroBka 10 14 2* 12

ICIUTY

Ycporo 3a po3miniom 2 | 50 | 12 12 26
Ycvozo | 120 | 32 32 56

200uH

)* — 3a aucranuiiinow ¢gpopmoro, Ha miaTgpopmi ZOOM




4. Temu ceMiHapCbKUX (IPAKTHYHHUX, JJA00PATOPHUX) 3aHATH

HasBa temu Kinekicts
COIUH
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['pynu JIi, mpuKia M, OCHOBHI BIACTHBOCTI

JliBoiHBapiaHTHI MOJIsl, EKCIIOHEHITIAJIbHE B1I0OpayKeHHs, aykka JIi

Anre6pu Jli

[Ipencrasnenns rpyn Ta anreop Jli

OcHogHi Teopemu teopii Jli

JliBoiHBapiaHTHI Ta OliHBapiaHTHI METPUKHU

J1ii rpyn Ha MHOXKMHAX, OJTHOPIAHI TPOCTOPH

[HBapiaHTHI pIMaHOBI METPUKH
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5. 3aBpaHHs A9 caMoCTiliHOI po6oTH

Ne Buam, 3mict camocTiiHOT poOoTH KinpkicTh
3/ TOIUH

OmnpaifroBaHHs TCOPETHYHOTO MaTEPialy 3 BUKOPUCTAHHSIM
KOHCIIEKTY JISKIIIH Ta peKOMEHI0BAHO] JIITEPaTypH 32 TEMaMHU:

['pynu JIi, mpukiaau, OCHOBHI BJaCTHBOCTI

JliBoiHBapiaHTHI MOJIs, EKCTIOHEHITIAJIbHE BiTOOpaxeHHs, TykKa JIi

Anrebpu Jli

[Tpencrasnenns rpyn Ta anreop Jli

OcHoBHi Teopemu Teopii JIi

JliBoiHBapiaHTHI Ta O6iiHBAapiaHTHI METPUKHU

JIii rpyn1 Ha MHOKHMHAX, OJTHOPIIHI IPOCTOPH

IHBapiaHTHI pIMaHOBI METPUKH

OO NO|UOIR~WIN|F
Ao OO MA PO
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o
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6. InuBinyanbHi 3aB1aHHSA
He nepen0aueHi HaB4aIbHUM IJIAHOM.

7. MeToau HaBYaHHA
Jlexuii Ta MpaKkTU4HI 3aHATTS MPOBOJIATHCS ayIMTOPHO. Y pa3i OTOJIOMIEHHS KapaHTUHY,
3aHSTTS MPOBOATHCS AyAUTOPHO ab0 TUCTaHIHHO (3a gonomororo miardpopm ZOOM,
MOODLE) BignoBigHo 10 Haka3y pekTopa XapKiBCbKOTO HaIllOHAJBHOTO YHIBEPCUTETY IMEHI
B. H. Kapasina.

8. MeToau KOHTPO.I10
OnuTyBaHHS, KOHTPOJIbHA POOOTa, 3aJiK.



9. Cxema HapaxyBaHHs 0aJiiB

[ToTo4yHMIT KOHTPOJIH Ta CaMOCTiliHA poboTa | poboTa,mepea-

KonTposbna

OadeHa HaB- Pazom 3amk | Cyma
JabHUM
TUTAHOM

Po3min 1

Po3min 2

T3 | T4

T5|T6 |T1 | T2 | T3

5|5

4 14 4|4 4 20 60 40 100

Kpurepii oniHIOBaHHA HABYAJIBHUX JOCATHEHb

Oriuka
B Oaiax

O1iHKa 3a HallOHAJIBHOKO IIIKAJIO0

|OuiHKa

[Tosicuenus

90 - 100

BigMiaHO

TeopeTruHuU 3MiICT Kypcy OCBOEHHH LILITKOM, HEOOX1THI MPaKTUYH1
HaBUYKH POOOTH 3 OCBOEHMM MaTepiasioM c(hOpMOBaHi, BCi HABYAIIbHI
3aBJIaHHs, SIKi Ilepe0adeHi MporpaMor0 HaBYaHHs, BUKOHAHI B
MOBHOMY 00Cs131, BiIMiHHAa po0OoTa 6e3 MOMUIIOK 200 3 OJIHIEI0
HE3HAYHOK MOMMUIIKOIO.

70-89

Hobpe

TeopeTruHU 3MICT KypCy OCBOEHHH IIJIKOM, PAKTUIHI HABHYKH
pOOOTH 3 OCBOEHUM MaTepiajioM B OCHOBHOMY c(hOopMOBaHi, BCi
HaBYaJIbHI 3aBJIaHHS, sIKi IepeadaveHi IporpaMor0 HaBYaHHS,
BHUKOHAHI, SIKICTh BUKOHAHHS JKOJAHOTO 3 HUX HE OLIIHEHO
MIHIMaJIbHUM YHCJIOM OalliB, [AesKI BUIM 3aBIaHb BUKOHAHI 3
MOMHJIKaMH, po0OTa 3 AeKiIbKOMa HE3HAUHUMU TIOMUJIKaMH, a0o 3
OJIHI€I0 — JIBOMA 3HAYHHMH [TOMITKAMH.

50 —69

3a10B1JIBHO

TeopeTnuHU 3MICT KypCy OCBOEHHI HE TTOBHICTIO, aJIe MPOTAIMHA HE
HOCSATh ICTOTHOTO XapakTepy, He0OXiJH1 MPaKTUYHI HABUYKH poOOTH
3 OCBOEHHUM MaTepiajoM B OCHOBHOMY c(hopMOBaHi, OUIBIIICTh
nepeadayeHuX MporpamMor0 HaBuaHHsS HaBYAJIbHUX 3aBJaHb BUKOHAHO,
NesiKl 3 BAKOHAHUX 3aBJaHb MICTATh IIOMUJIKH, poOOTa 3 TphOMa
3HAYHUMU TOMHJIKaMHU.

1-49 ||HesamoBiibHO

TeopeTuuHu 3MICT KypCy HE OCBOEHO, HEOOX1THI TPaKTUYHI1
HaBUYKH POOOTH He CPOpPMOBaHi, BC1 BUKOHAHI HaBYaAJIbHI 3aBJIaHHS
MICTATh TpyOl OMMJIIKH, JOJATKOBAa CaMOCTiifHa poOoTa Hax
MaTtepiajloM Kypcy He IpUBee 10 3HAUMMOTO ITiJIBUILEHHS SIKOCTI
BUKOHAHHS HAaBYAIBHUX 3aBJIaHb, POOOTA, 0 OTPEOy€E MOBHOT

nepepoOKu

IIIkana omiHIOBaHHSA

O11iHKa 3a HallOHAJILHOIO MIKAJIOK0
CymMa 6aiiB 3a BC1 BUIM HABYAIIBHOT
TiSUTBHOCTI IPOTATOM CEMECTPY JUI. YOTUPUPIBHEBOT JUIsl IBOPIBHEBOT
LIKAJIH OL[IHIOBAHHS [IKAJIK OLIIHIOBAHHS
90 - 100 BIIMIHHO
70-89 no0pe 3apaxoBaHO
50-69 3aJI0BUJILHO
1-49 HE3310BIJIbHO HE 3apaxoBaHO
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