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MporpaMy pekoMeHA0BaHO [0 3aTBepAKEeHHS BUEHOH pafioto (haKybTeTy MaTeMaTUKM i
iHhopMaTUNKN

31 cepnHsa 2020 poky, npoTokosn Ne 8

PO3POBHUK MPOIPAMW:

MeTpoB €BreH B’ss4ecnaBoBuY — KaHAMAAT (Pi3VKO-MaTeEMaTUYHUX HayK,
cTapLumin BUKNagad Kaeapu gyHaaMeHTasIbHOT MaTeMaTUKM.

[Mporpamy cxBaleHO Ha 3acifaHHi Kageapn PyHLaMeHTa/IbHOT MaTeMaTUKN
npotokon Ne 1 Big 31 cepnHa 2020 poky.

3aBifyBay Kaeapn OnekcaHgp AMMO/IbCbKIAI

Mporpamy NOrofXeHo 3 rapaHTOM OCBITHbLOI (NpodieciiiHoi) nporpamm «MaTemaTuKa»

"apaHT OCBITHbLOI (MpodeciiiHol) 5
nporpamm Bayecnas TOPOEBCbHKW

[Mporpamy NOro»keHo 3 rapaHTOM OCBITHbLOI (HayKOBOT) nporpammn «MaTemaTunka

MapaHT OCBITHLOT (HayKOBOI) 5
nporpamm OnekcaHgp AMIMO/IbCbKIN

[Mporpamy NorofXeHo HayKoBO-MeTOANYHOK KOMICIEK (haKy/IbTETY MaTeMaTUKM i
IHhOpMaTUNKN
npotokon Ne 1 Big 31 ceprniHd 2020 poky.

"0noBa HayKOBO-MeTOAMYHOT KOMICIT Onbra AHOWEHKO



BCTYTI

Mporpama HaBYa/IbHOT gucumniiHi  “OudepeHyiasibHa reoMeTpis MHOroBUAIB™ CKageHa

Bi4NOBIAHO O OCBITHLO-NPOYECINHOT Ta OCBITHLO-HAYKOBOT MPOrpamM Ni4roToBKM «Marictp»
cnedianbHicte 111 - MaTtemaTuka
OCBITHSA nNporpama «MaTemaTuka»

1. Onuc HaBYa/IbHOT AUCLMMNNIHN

1.1. MeTot0 BMK/A[aHHA HaBYa/IbHOI AUCLMNIIHK “OudepeHuianbHa reoMeTpis MHOroBuaiB” €
03HaNOMNEHHSA 3 6a30BMMU KOHCTPYKLIAMU aHani3y rnagkux MHOroBMAIB Ta FeOMeTpUYHUMM

CTPYKTYpaMm Ha HUX.

1.2 OCHOBHMMM 3aBAaHHSAMW BMBYEHHSA AMCUMNNIHW “AudepeHuiasibHa reoMeTpis MHOrOBUAIB”

€ OBO/I0/iHHA MeTOAaMM A0CAIPKEHHS TEOMETPUYHMX CTPYKTYP Ha MHOTOBMAAX.

1.3. KifnbKicTb KpeauTie — 5
1.4. 3aranbHa KiNbKiCTb roguH - 150

1.5. XapaKTepucTrka HaB4a/lbHOT AUCLUMNIIIHN

HopmaTumeHa / 3a B6opom

[JeHHa hopma HaBYaHHS | 3aouHa (aucTaHLiifiHa) (hopMa HaBYaHHS

PiK NiAroToBKu

1-i |
CemecTtp
1-i |
Nekuyii
32 rog. |
MNpaKTU4Hi, CeMiHApPCbKi 3aHATTA
32 rof.
J'IaﬁopaTo‘pHi 3aHATTA
CamocrTiitiHa po6oTa
86 rog, |

IHAMBIAYa/IbHI 3aBAAHHSA

Po3paxyHKOBO-rpadiyHa poboTa

1.6. 3annaHoBaHi pe3y/bTaTh HaBYaHHS.

Y pe3ynbTaTi BUBYEHHS JAHOTO KYPCY CTYAeHT NOBMHEH
3HATW :

- OCHOBHi NOHATTS i TeopeMun AudepeHLianbHOI TONOMOTIT: rNagkuii MHOroBua,
rnagke Bigo6GpaXKeHHs, AOTUYHWIA MPOCTIP, AUdepeHLian BiAOOPaXeHHs, Cybmepcis,
3aHYPEHHS, BKNAAEHHS, 3aHypeHWii Ta BKNafdeHWi MiAMHOrOBMA, OPIEHTOBHMI
MHorosug, Teopema Capfga, Teopemu Npo BKNAAEHHSA, B TOMY 4muC/i Teopema YiTHI,
eNIeMeHTW Teopii rnagkuMx MoniB Ha MHOroBMAax: [OTMYHE pPO3LLAapyBaHHSA, Mose,

IHTErpyBaHHs, fy>XKa J1i, TeH30pHI Nons.

- OCHOBHI MOHATTA Ta pe3y/nbTaTu aHanidy rnagkux ¢opm Ha MHOrosmaax:
MOHATTA  (OPMK, 30BHILWIHBLOT | CUMETPUYHOI (POPMK, 30BHILLUHLOIO  A06YTKY,

AndepeHuiany, iHTerpan Big gopmu, Teopema CToKca.
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- OCHOBHI  MOHATTA  pIMaHOBOI  reomeTpii: piMaHoBa MeTpMKa, MepLua
(hyHAameHTa/lbHa (popma, 064YMCNIEHHA AOBXWH, KYTIiB Ta 06°€MiB, piMaHOBa 3B*A3HICTb,
KoBapiaHTHe [AMMePeHLitoBaHHA, pPIMaHOBI reofe3nyHi, I30MeTpil Ta KOH(OPMHI
BiJOOpPaXKEHHS.

- OCHOBHI MOHATTA BHYTPILWHbLOT FEOMETPIT METPUYHUX NPOCTOPIB (BHYTPILLHA
METPMKa, HaWKOpOTLWi, reoAesnyHi, (QYyHKUiOHan [OBXWHM, TMNOBHOTA) Ta IX
3aCTOCYBaHHA [0 reomeTpil MHOroBMAiB, 30KpeMa piMaHoBOT. Teopema Xonda-PiHoBa-
KoH-®docceHa.

- OCHOBHI MOHATTA Ta pe3y/nbTaTh, WO MOB’A3aHI 3 KPUBUHOK PiMaHOBUX
MPOCTOpPiB: OnepaTop KpWBMHW, TeH30p PimaHa, CekuiliHa KpuBWMHA, TeH30p Piuui,
CKasiipHa KpMBUHA, MHOTOBMAW NOCTIAHOI CEKLiHOT KPUBMHN, Apyra Bapialis LOBXUHM
reoAesnyHol, Teopema Mariepca, nons SKob6i, cnpsXkeHi TOUKK, NnpocTopy Agamapa.

- OCHOBHI TeopeMu MOPIBHAHHA PIMaHOBOI reoMeTpii Ta MOHATTA METPUYHOro
MPOCTOPY 0OMEXEHOT KPUBUHWN.

YMITW :

- [10BOANTW, L0 AaHWIA TONOOTIYHWIA NPOCTIP € rNMagKMM MHOTOBUAOM.

- JoBogntn, WO fJaHe BIJOOPaXKEHHS MHOTOBWUAIB € [N1aAKUM, BKNaLEHHAM,
3aHYpPEeHHAM, cybmepcieto.

- O6uncnroBaTi gudepeHLiiany 30BHILHIX QOpM, IHTerpyBaT 30BHILLHI (hopMmu.

- O6uuncnoBat nepwy (yHAaMeHTaIbHY (OPMY, AOBXMHU KPUBUX, KYTU MiXK
HVMMW Ta 06°eMMU.

- 3Haxo4uTV reofe3nyHi piMaHoBOro MHOroBuAY, napase/ibHe NePeHeceHHs Mnons.

- 3HaxoauTy onepatop KpYBMHW, TeH30pu PimaHa Ta Piudi, CekuiiHy KpUBUHY.

- 3HaxoanTu nonsa Akoo6i.

2. TemaTnUyHUI NaH HaBYasTbHOT AUCLUMNIHN
Po3gin 1. AHani3 Ha rnagkmMx MHorosmgax

Tema 1. OCHOBHI MNOHATTA AuepeHLianbHOT Tononorii
3micT
MHorosug, Bifo6paxeHHs nepexoay, rMafkuii MHOTOBUA, rajKa CTPYKTypa.
I"nasike BifobpaXKeHHs, gieomopdizm.
[OTUYHI BEKTOPM | AOTUYHWMIA MPOCTIP rNagkoro MHoroBuay. Fnagki yHKUIT
YpucoHa.
[OTUYHMIA BEKTOP | PerynsapHicTb KpuBOl. [udepeHuian i paHr rnagkoro
BiJOOPaXKEHHS.
KpuTnuHi Toukm i Teopema Cappa. Cybmepcii.
3aHypeHHs Ta BKafeHHA. Teopemu Mpo 3aHYpPeHHs | BKNageHHs (Y T.4. Teopema
YiTHI).
MigmHorosman. Teopema Npo NPoo6pas PerynspHoro 3HauYeHHs.
TeH30pK B TOYL INafKoro MHOroBUAY.
[oTnyHe posllapyBaHHA. BeKTOpHI nons i iXHi BNnacTMBOCTI. BekTopHe nosne Ak
AndhepeHLitoBaHHS.
[yxka J1i i 71 BnacTuBOCTI.
IHTErpyBaHHs BEKTOPHMX NONIB.
TeH30pHI nons.



3micT

3micT

3micT

Tema 2. AHani3 30BHILLHIX (hopm

dopMKM Ha MHOTOBUAI, CUMETPUYHI | 30BHILLHI (hopmu.
KogiddepeHuian.

[ndepeHuiian 30BHILLHLOT hopmu.

OPpI€EHTOBHICTb I1aAKUX MHOrOBUAIB.

IHTerpyeaHHsa (POpPM Ha OPIEHTOBHMX MHOroBuAaax i Teopema CTokca.

Po3gin 2. PimaHoBa reomeTpisi MHOIOBMAIB

Tema 1. PiMaHOBI METPUKN | MeTpUYHa reoMeTpis

PimaHOBa MeTpuKa, piMaHiB MHorosuma,. lMNepLua gyHaaMeHTaIbHa hopma
[0BXWHa KpUBOI Ha piMaHOBOMY MHOroBUAi i Ti BAACTUBOCTI. KyT MiX KpUBUMMU.
dopma 06°emy i 06°eM 06/1aCTi.

I30MeTpIT i NoKasbHI i30MeTpiT.

KoH(hopMHi BigobpaXKeHHs.

A(iHHa 3B'A3HICTb. KoBapiaHTHe andepeHLitoBaHHSA (hopMm.

PimaHoBa 3B'A3HICTb (J1eBi-YigiTa). ®opmyna KoLuyns.

@ yYHKUiOHaN AOBXWHM Ha TOMOIOrIYHOMY NPOCTOPI. BHYTPILLHA MeTpUKa.
HaikopoTLui.

BHYTpILWHA METPKKa, LLLO NOPO[KeHa PIMaHOBOT METPUKOD. PiHC/IepOoBa METPUKA.
[MoBHOTa PiMaHOBOrO MHOTOBUAY.

"eoge3nyHi apdiHHOT 3B'A3HOCTI Ta iXHI BNacTMBOCTI. eoge3nyHi Ha piMmaHOBOMY
MHOTOBUA|.

NarpaHxiaH i BapiauiiHa 3agada Ha MHOroBugi. PiBHAHHA Eilnepa-/larpaHxa.
"eofie3nyHi i HANKOPOTLLI.

[J0BXWHa KpuBOT B METPUYHOMY npocTopi. Teopema Apuena-Ackoni 415 KpUBKX.
O6MmeXkeHa KOMNaKTHICTb. JlocTaTHi YMOBM iCHYBaHHS HANKOPOTLLMX.

Teopema Xonga-PiHoBa-KoH-docceHa. Meoge3nyHa nosHoTa. Bunagok pimaHosa
MHOrosuay.

Tema 2. KpmBurHa piMaHOBOT Me T PUKM

Onepatop KpvBMHW, TEH30p PiMaHa, CeKLiliHa KpMBUHa.
KpvBunHa Piudi Ta ckanspHa KpreuHa. EAHLWITEAHOBI MHOrOBUAM.
MHoroBuamn NOCTINHOT CeKLiHOT KpnBMHKU. Teopema LLypa.
[pyra BapiaLis LOBXWUHN reofe3nyHoi.

Teopema Maitepca.

Mons AKo6i Ta CNPSHKEH] TOUKMN.

Mons AKo6i Ha MHOroBMAaX NOCTIAHOT CEKLiAHOT KPUBUHW.
Teopema AKo06i Ta iHAeKCHa hopma reoe3nyHol.
EkcnoHeHUialbHe BigobpaKeHHS.

[MpocTopn Afamapa Ta Teopema KaptaHa-Agamapa.
Teopemu NOPIBHAHHSA.

MeTpKrUHi NPOCTOPY 06MEXXEHOT KPUBUHMW.



3. CTpyKTypa HaBYa/IbHOI ANCUMNIIHK

Hasswu po3ginis i

KinbKiCcTb roavH

1

TeM [leHHa (hopma 3a04Ha (hopma
yCbOro y TOMY Yucri yCbOro y TOMY Ymchi
n n | nab. | iHg. | c. n| n | na6. | iHg. | C.
p. p.
1 2 3 4 5 6 | 7 8 9/10| 11 | 12 |13
Po3gin 1. AHani3 Ha rnagKux MHOroBuaax
Tema 1. OCHOBHI 36 8* | 8* 20
MOHATTA
AndepeHLiansHoT
TOMNONOriT
Tema 2. AHani3 32 8* | 8* 16
30BHILLHIX (hopm
Pa3om 3a po3ginom | 68 16 | 16 36

Po3gin 2. PiMmaHoBa reoMeTpis MHOroOBUAIB

Tema 1. PimaHoBi | 32 6* | 6* 20
METPUKM |
MeTpUYHa
reomeTpis
Tema 2. KpyBuHa | 38 10* | 10* 20
piMaHoBOT
METPUKMN
Migrotoska o 10 8* 10
icnuTy
Pa3om 3a po3ainom | 80 16 | 16
2 50
KOHTpObHa 2 2
po6oTa
Ycboro | 150 32 | 32 86
rOAuH

)* — 3a gucTaHuUiiHo opmoto, Ha nnatgopmi ZOOM

4. TeMn ceMiHapCbKNX (NPaKTUYHUX, /TabopaTOPHMX) 3aHATb

Ne rm\n Ha3ga Temu KinbKicTb
roAviH

1 OCHOBHI NOHATTA AndepeHLiiaibHOT TONONOT T 8

2 AHai3 30BHILWHIX opm 6

3 PiMaHOBI METPUKW | METPUYHA reOMeTPIA 6

4 KpuBKnHa piMaHOBOI METPUKM 10

5 KoHTponbHa poboTa 2
Pa3om 32




5. 3aBaaHHSA Ans caMoCTiHOT po60oTH

No Buaun, 3micT caMoCTinHOT po60Ty KinbKicTb
3/n rofAVH
Po6oTa Hag, iHAMBIAYya/IbHOK PO6GOTOO Ta AOMALLHIMW 3aBLaHHAMY
NPOTAroM CEMECTPY, L0 BiANOBIAaOTb TEMaM NMPaKTUYHUNX 3aHATb:
1 | OCHOBHI NOHATTS AM(epeHLia/IbHOT TOMOOTIT 18
2 | AHani3 30BHILLHIX (hopM ([oMallHE 3aBAaHHSA) 16
3 | PimaHOBI METPUKK | METPUYHA reOMeTpIA 12
4 | KpyBnHa piMaHoBOT MeTpUKK ([loMaLLIHE 3aBAaHHA) 16
5 | Po3paxyHKoBO-rpafiyHa poboTa 12
5 | MigrotoBka fo CKnafjaHHA CeMeCTPOBOro KOHTPO/IHO 12
Pasom 86

6. IHauBIgyasbHI 3aBAaHHSA
Po3paxyHKOBO-rpaiyHa poboTa.

7. MeTogM HaB4YaHHA

JNeKuii Ta NpPaKkTUYHI 3aHATTHA NPOBOLAATLCS ayAUTOPHO. Y pasi Oro/oLIEHHS
KapaHTWHY, 3aHATTS NPOBOAATLCS ayAUTOPHO abo AMCTaHLiHO (3a A0NOMOro naathopM

ZOOM, MOODLE) BianoBiAHO 40 HakKa3y peKTopa XapKiBCbKOro HalioHa/IbHOro YHIBEPCUTETY
imeHi B.H.KapasiHa.

8. MeToan KOHTPOsI0

9. Cxema HapaxyBaHHs 6asiB

OnuTyBaHHSA, KOHTPO/IbHA pob0Ta, po3paxyHKOBO-rpadivHa poboTa, eK3amMeH.

Ek3ameH | Cyma

MOTOYHMIA KOHTPO/b, KOHTPO/IbHA PO60Ta, caMoCTiiHa poboTa
Po3paxyHKoBO-
Posgin 1 Posgin 2 KOHTpOnbHa | rpacivHa Pasom
poboTa poboTa
T1 T2 T1 T2
10 10 10 10 10 10 60

40

100




KpuTepii ouiHIOBaHHA HaBYaIbHUX LOCATHEHb

OuiHka OujiHKa 3a HaLiOHa/IbHOHO LLIKa/I0H0
B 6asiax
|Oujinka || [oACHEHHA

90 -100|| BigmiHHO

TeopeTMUHWIA 3MICT KypCY OCBOEHWIA LIiSIKOM, HEOOXiHI NpaKTUYHi
HaBMYKM pobOTM 3 OCBOEHMM MaTepiailoM CPOPMOBaHI, BCi HaBYa/1bHi
3aBfjaHHs, SiKi nepeabayveHi NporpaMord HaBYaHHSA BUKOHaHi B MOBHOMY
06cs3i, BigMiHHa poboTa 6e3 NoOMMUIOK abo 3 OfHIE HE3HAYHOHD
MOMWNKOLO.

70 -89 [obpe

TeopeTUYHMIA 3MICT KypCy OCBOEHWIA LLINIKOM, NPaKTUYHI HaBUYKM
po60oTK 3 OCBOEHNM MaTepia/iloM B OCHOBHOMY C(hOpMOBaHi, BCi
HaBYa/IbHI 3aBAaHHA, SKi nepeabayveHi NporpaMoro HaB4aHHS BUKOHaHI,
AKICTb BUKOHaHHS XXOLHOMO0 3 HUX He OLiHEHO MiHIMa/IbHUM YACIOM
6ani., AesKi BUAM 3aBaHb BUKOHAHI 3 NOMUIKamu, poboTa 3
[EeKilbKOMa He3Ha4YHUMK NMOMUIKamu, abo 3 OAHIE — BOMA
3HAYHUMU NOMUIKAMMU.

50 -69 || 3am0BiNbHO

TeopeTUYHWN 3MICT KypCY OCBOEHWIA HE MOBHICTHO, afie NPOra/InHA He
HOCATb ICTOTHOr O XapakTepy, HeO6XiAHI NPaKTUYHI HaBUYKN POBOTH 3
OCBOEHVM MaTepia/ioM B OCHOBHOMY C(hopmOBaHi, BifbLUICTb
nepegbayveHnX NPOrpamMor0 HaBYaHHS HaBYa/IbHMX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWUJIKK, poboTa 3 TpbOMa
3HAYHUMU NMOMUNKAMMU.

1-49

He3an0BiNbHO

TeopeTUYHMI 3MICT KypCY HE OCBOEHO, HEOOXiAHI MPaKTUYHI HaBUYKMN
po60oTK He chopMOBaHi, BCi BUKOHAHI HaBYaslbHI 3aBAaHHA MICTATb

rpy6i nomunku, foAaTkosa caMoCTiiHa pob0Ta Haf maTtepiasioM Kypcy
He NpuBee 40 3HAYMMOrO NiABULLEHHSA SKOCTI BUKOHaHHS HaBYa/IbHUX

3aBfjaHb, PO60Ta, L0 NOTPebye NOBHOI NepepobKu

LLikana ouiHOBaHHSA

Cyma 6as1iB 3a BCi BUAM HaBYa/IbHOI

OuiHKa 3a HaLiOHa/IbHOO LLIKA/oH

AISNbHOCTI NPOTArOM CemecTpy A9 YOTUPUPIBHEBOT 419 1BOPiBHEBOT
LLKa/IM OLLiHKOBaHHS LUKa/IM OLliHIOBaHHSA
90 - 100 BiAMIHHO
70-89 [o6pe 3apaxoBaHo
50-69 3a/10Bi/IbHO
1-49 He3a[0BIi/IbHO He 3apaxoBaHO




10. PekomeHfOBaHa niteparypa
OcHoBHa niTepaTypa

1.  M.M. MocTHKKOB. ["Nagkune MHoroobpasus. — M.: Hayka, 1988.

2. 1O0.4. byparo, B.A. 3anrannep. BeegeHve B pumMaHoBY reometputo. — CI16.: Hayka,
1994.

3. M.M. lNocTHMKOB. PuMaHoBa reometpus. — M.: dakTopuan, 1998.

4. A.C. MwuuweHko, HKO.M. ConoBbeB, A. T. ®omeHko. CO60OpHUK 3agay Mo
AnddepeHUmanbHo reoMeTpun n Tononornn. — M.: dusmatant, 2004.

JonomixHa niteparypa
Tema “OCHOBHI NOHATTA AndepeHLiansHOT Tononorin”

1. K. MwunHop, A. Yonnec. AntdepeHumansHas Tononorus. HadanbHbii Kypc. — M.:
Mwup, 1972.

2. M. Xupuw. AnddepeHumansHas Tononorus. — M.: Mup, 1979.

3.  B.A. Oy6posuH, C.IN. Hoemkos, A.T. ®omeHKO CoBpeMeHHas reomeTpus. MeTtogpl v
npunoxeHuns. — M.: Hayka, 1986.

4.  [0X. MunHop, Teopusa Mopca. — M.: Mup, 1981.

Tema “AHani3 30BHILLHIX (hopm”

1. B.A. 3opny. MaTemaTnyeckuii aHanms, 4yactb 2. — M.: Hayka, 1984.
2. M. CnuBak. AHa/iM3 Ha MHOroo6pasusx. — M.: Mup, 1965.

Tema “ PimaHOBI METPUKK | METPUYHA reoMeTpia
1. KO.A. byparo, A.1O. byparo, C.B. ViBaHOB, Kypc MeTpunyeckoit reometpmmn. — M. -
MxkeBck: IKI, 2004.
2. C. CrepHb6epr. lekumu no gudhepeHumanbHom reometpun. — M.: Mup, 1970.
Tema “ KpvBrHa piMaHOBOT METPUKN
1. L. Ko6ascu, K. Homnasy. OcHoBbl gnddepeHumanbHol reometpun. M.: Hayka, 1981.
2. A.becce. MHoroo6pasuns diiHwwTelHa. M.: Mup, 1990.
11. MocrnaHHA Ha iHhopMaLiiHi pecypcu B IHTepHeT, Bifeo-neKuii, iHLwe

METOANYHE 3abe3neyeHHs

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



