MiHiCTEepCTBO OCBITH 1 HAYKH Y KpaiHU
XapkiBchkul HallioHanbHUM yHiBepcuteT iMeHi B.H. Kapazina
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Po6oua mporpama HaBYaTBHOT TUCIMILTIHHA

OoOpaHni po3aiuin piMmaHoBOI reomeTpii

PIBEHB BUIIOi OCBITH OaKajaBp
ramxy3b 3HaHb 11 — MaTemMaTHKa Ta CTATHCTHKA

coemianpHicTe 111 — MaTtemaTuka

OCBITHA nporpama « MaremMaTuka

BUJI TUCITUIUIIHU 32 BUOOPOM

bakynbTeT MaTeMATHKH i iHpOpMATHKHI

2022 / 2023 naByanbHH# piK



IIporpamy pekOMEHIOBAHO 10 3aTBEPKECHHS BUCHOIO paioio (haKyJIbTETy MaTEMAaTHKH 1 iIHPOPMATHKH

29 cepnus 2022 poky, mpotokona Ne 7

PO3POBHUK I[MTPOI'PAMU:

Bacuiab FOPI)KABl/Iﬁ, AOKTOP (Pi3MKO-MATEMATUYHHUX HAYK, JOLEHT,
npogecop kadgeapu pyHIaMeHTAIBHOI MATEMATHKH.

[Tporpamy cxBajneHo Ha 3aciaHHi kapeapu pyHIaMEeHTAIbHOT MATEMAaTUKH
npotokosn Ne 1 Big 26 cepmust 2022 poky.

3aBigyBay kadenpu o/ A Onexcanap IMITOJIbCHKUI

[TporpaMmy noropkeHo 3 rapaHTOM OCBITHBOI (IIpodeciiiHoi) mporpaMu «MareMaTHKa.

["apanT oCcBITHBOI (TTpodeciiiHoT) nporpamu

o

v
(:ﬂ e — U
Ouexcannp SIMITOJIbCHKHUM

[Iporpamy moropKeHO HAYKOBO-METOJUIHOIO KOMICI€I0 (PaKyIbTETy MAaTEMATHKH 1
iH(OpMaTUKH
npotokos Ne 1 Bimr 29 ceprast 2022 poky.

I"onoBa HayKOBO-METOIMYHOT KOMicCii Onsra AHOIIEHKO



BCTYII

IMporpama HaBYaibHOI auCIMIUIIHE «O0OpaHi po3aiim pPiMaHOBOI reoMeTpi» ckiameHa
BI/IOBITHO JI0 OCBITHRO-MIPO(MECIHHOT IPOrpaMH MiATOTOBKH OaKaJIaBP
creriansHocti 111 — MmaTemaTuka
OCBiTHs porpaMa «MaTeMaTHKa»

1. Onuc HABYAJIBHOI TUCHHUILTIHA

1.1. MeToro BHKIAJaHHS HaBYAIBHOI AMCHUILTIHH «OOpaui po30inu pimanogoi zeomempii» €
O03HAOMJICHHA CTYJEHTIB 3 0a30BUMH KOHCTPYKIISIMH, METOJaMH 1 TeOpeMaMH CY4YacHOi piMaHOBOI
TeoMeTpii, a TAKOX 13 3MICTOBHUMH MPUKIIAJAMH ii 3aCTOCYBaHHS.

1.2.0CHOBHUMU 3aBIIaHHSAMM BUBYCHHS IUCHUILTIHU «OOparni po30iiu pimanoeoi zeomempii» €
03HAOMJICHHS CTYJEHTIB 3 TEOPETUYHMMHU 3acafaMH Teopill nudepeHmiiHnX, pIMaHOBUX Ta adiHHUX
CTPYKTYp Ha 0araTOBUMIPHMX MHOTOBHZAX, a TaKOXX HAOyTTS CTYJICHTaMH HAaBHYOK IPOBEICHHS
o0uncieHs PyHIaMEHTATFHUX 00’ €KTIB piIMAaHOBOI T€OMETPIi.

1.3. KinmpkicTs KpenuTiB — 4

1.4. 3aranpHa KinbpKicTh ToquH — 120

1.5. XapakTepucTuka HaBYaJIbHOI TUCIUILIIHA
3a Bubopom
Jlenna ¢opma HaBUaHHS | 3aouna (aucranmiiina) Gopma HaByaHHS
Pik miaroroBku
4-ii |
CemecTtp
7-ii |
Jlexuii
24 roa. |
[IpakTH4HI, CEeMIHAPCHKI 3aHATTS
24 roa. |
JlaGopartopHi 3aHATTS
CamocriitHa poboTa
72 roa. |
IHMBiTyaIbHI 3aBIaHHS

1.6. 3annanoBaHi pe3ynbTaTH HaBYaHHA. 3aBEPLIYIOYH HABYAHHS, CTYICHTU IOBUHHI!

3namu 6a30Bi NOHATTA PIMaHOBOI reOMeTPii — IIaAKi MHOTOBHIM, TEH30pHI MOJISI HA MHOTOBUAAX,
piMaHOBI MHOTOBHIM (JOBXXHHA KPHBOI, KYT MK KPUBHMH, IUIOIIA OOJIACTi), MHOTOBUAU 3 adiHHOIO
3B’S3HICTIO (KOBapiaHTHE AuQepeHLi0BaHHs, apalelIbHUI IepeHoc, reoie3ndHi JiHii), 38’ s13HicTh JleBi-
YiBiTH, piMaHOBa KpHBHMHA, KpuBMHA Piuui, ckasspHa KpHBUHA, EKCIIOHCHLIHHE BiZOOpaskeHHS, MOJIS
SIko06i, a TakoX - BIANOBiAHI ()yHIAMEHTAIBHI TEOpeMH piMaHOBOI reomerpii (popmynu meprioi Ta
Jpyroi Bapiaiii kpuBoi, Teopema Illypa mpo mpocTtopu MOCTIHHOT KPUBHHK) Ta iX 3aCTOCYBAaHHS B paMKax
Teopii BiTHOCHOCTI,

ymimu OOYUCIIOBATH JIOBKWUHY KpPHUBOi, KyT MK KPHBHMH, IUIONIy 00JacTi Ha piMaHOBOMY
MHOTOBU/Ii, 3HAaXOJUTH KOBapiaHTHY IOXiJHY Ta MPOBOJUTH OIEPAIlil0 MapalelbHOro IMEepeHocy Ha
mpocTopax 3 adiHHOKW 3B’S3HICTIO, 3HAXOAWTH 3B’sA3HICTH Jlemi-UiBiTH piMaHOBOTO MHOTOBUY,
3HaXOAMTH TEONE3WUHi JiHii Ha mpocropax 3 adiHHOK 3B’A3HICTIO Ta HAa PIMAHOBHX MHOTOBHJAX,
3HAXOJUTH PIMaHOBY KPHBWHY, KpUBWUHY Piuui, ckajsipHy KpHBHHY, CEKI[iiiHI PUBHHH PIMaHOBOTO
MHOTOBH]TY, 3HAXOUTH TT0JIs SIKOO1 B370BXK I'€0/IE3NYHHX JIiHI HA PiIMAHOBOMY MHOTOBH/II.



2. TeMaTHYHUH JIaH HABYAJIBLHOI JUCIHHUILTIHA

Tema 1. Enemenu meopii ougepenyiiinux muoeosudis. TeHzopu, anreOpaiuHi omepariii Haz
TeHzopamu. [mamkmii wmHOroBuA. JloTwuHWiII mpocTip MHOroBHAy. BimoOpakeHHS MHOTOBHIIB,
nudepenttian BigoOpakeHHs. TeH30pHI MO Ha MHOTOBHIAX.

Tema 2. Pimanosi mHo2o6uou — 6a306i koncmpykyii. JIOBXHUHA KPUBOI, KyT MK KPUBUMH, TLIOIIA
(06’em) obsacTi Ha piMaHOBOMY MHOTOBHII. [30MeTpHUHI BiTOOpaKEHHS.

Tema 3. Mnozosuou 3 agpinnoro 36’szuicmio. KoapiantHe mudepeniitoBanns. Ilaparensaunii
nepeHoc. TeH30pu KpUBHHU Ta CKpyTy. I 'eoqe3nyHi niHii Ha MHOTOBHI 3 aiHHOIO 3B’ SI3HICTIO.

Tema 4. 36 ’sa3nicms Jlegi-Uesima. 1lapanenbHe nepeHeceHHS HA PiIMAHOBOMY MHOTOBH/II.

Tema 5. 'eode3uuni Ha pimarHo8oMy MHoeosudi. PyHKIIOHATN MOBXWHHU Ta eHeprii. dopmyma
nepuroi Bapiamii — reoie3nyHi K HalkopoTli. ExcioneHniansHe BiqoOpakeHHs.

Tema 6. Ilognoma pimanosux mHocosudig. I'eofe3nuHa Ta METpUYHA TMOBHOTA MHOTOBHIIB.
Teopema Xonda-Pinosa.

Tema 7. Kpueuna pimanogux mHoco6udig. TeH30p pIMaHOBOI KPHUBHHH — aireOpaivHi 1
mudepennianbHi BnactuBocTi. CekliiiHa KpuBHWHA, KpuBWMHA Piuui i ckanmsipHa kpusuHa. [Ipoctopu
nocTiiHo1 kpuBHHU. Teopema Ilypa.

Tema 8. Ilona Axo6i. [Ipyra Bapiallisi TOBXHHU Ta €HEprii reofe3ndHoi kpuBoi. PiBHsHHS AK00i.
CrpspKeHi TOYKH Ha Te0e3NYHHX.

Tema 9. Teopemu Boumne i Maiiepca.

Tema 10. Teopema Kapmana-Aoamapa.

Tema 11. Teopemu nopiensanms.

Tema 12. Paodiyc in’exmuenocmi. Meoica po3oiny. Teopemu Knineenbepea.

Tema 13. Enemenmu 3acanvHoi meopii sionocnocmi. llceBmo-piMmanoBi MHoroBumu. lIpocropm
MinkoBcrkoro, (auTi) ae Citrepa. Piasans Eitamreiina. [poctip HIBapmmmnsa.

3. CTpyKTypa HAaBYAJBHOI TUCHUILTIHH

HazBu po3ainis 1 Tem Kinekicte roguna
JIleHHa dopma 3a04Ha Gopma
yCBOTO y TOMY YHCTI yCBHOTO Yy TOMY YHUCIi
n | m |mab|iHg| cp n | n |nmab|ing| cp
1 2 3| 4 |5]|6]|7 8 9 110]11]12]13
Tewma 1. Enemenu meopii ou- 12 4 14 4
hepenyitinux MHo206Udi6
Tema 2. Pimanosi mno2osuou 14 2 |4 8
— 0a308i KOHCMPYKYIT
Tema 3. Muozoeuou 3 agin- 9 2 |2 5
HOI0 38 'A3Hicmio
Tema 4. 36 siznicmo Jlesi- 7 2 |2 3
Yegima
Tema 5. l'eooesuuni na pima- 9 2 |2 5
HOBOMY MHO208UOI
Tema 6. Iosnoma pimanosux 7 4 12 1
MHO208UOI8
Tewma 7. Kpueuna pimanogux 12 2 |4 6
MHO208UOI8
Tewma 8. Ionsn Axobi. Cnps- 10 2 |2 6
JHICEHi MOYKU HA 2€00€3UUHUX
Tema 9. Teopemu Boune i 6 2 |2 2
Maiiepca
Tewma 10. Teopema Kapmana- 6 2 |2 2
Adamapa.




Tewma 11. Teopemu nopisnsn- 10 2 |2 6

HAL.

Tewma 12. Paoiyc in’ekmueno- 8 2 |2 4
cmi. Mesica po3diny. Teopemu
Kuineenbepea.

Tewma 13. Enemenmu 3azans- 10 4 |2 4
HOI meopii 6iOHOCHOCMI.

Ycevozo 2ooun 120 |32 32 56

4. Temu ceMiHapCcbKUX (IPAKTHYHMX, JAOOPATOPHUX) 3aHATH

Ne Temu npakTHYHHUX 3aHATH KinpkicTs

3/1 TOAMH

1 bazoBi BmacTuBOCTI muQepeHIiiioBaHNX MHOTOBHIIB. Meronn moOymoBU 2
nrdepeHLiioBaHUX MHOTOBH/IIB.

2 Po3B’si3aHHsl eneMEHTapHUX 3ala4 CTOCOBHO 0a30BHX IOHATH PiMaHOBOI 4
reoMeTpii.

3 Po3p’si3aHHS enmeMeHTapHHX 3aJad  CTOCOBHO 0a30BHX IIOHSTH Teopii 4
MHOTOBUIIB 3 ahiHHOIO 3B’ SA3HICTIO.

4 Po3B’s13aHHS eneMeHTapHUX 33/ja4 CTOCOBHO 3B’s13HOCTI JleBi-UeniTa. 4

5 Po3p’si3aHHS  eneMeHTapHUX 3aJad  CTOCOBHO TEOJE3WYHHX IiHIH B 4
npocTopax 3 aQiHHOIO 3B’SA3HICTIO Ta B pPIMAHOBUX MPOCTOPAX.

6 OOuncneHHs KpUBUH (CEKIiHOI, cKasipHOi, Piudi) piMaHOBUX MpPOCTOPIB. 4
EnemenTapHi BIaCTUBOCTI MTPOCTOPIB CTaNI0i KPUBUHHU.

7 3HaxomKeHHS 0diB K001 Ta CIPSHKEHUX TOYOK Ha Te0AC3HUHHX. 4

8 PiBusinnst ElHmnreiina. CremiaibHi ICEBAO-PIMAHOBI MPOCTOPH 3arajbHOi 4
TEOpil BITHOCHOCTI.

9 | KonTponbHa poborta. 2
Pazom 32

5. 3aBpanHs 1J151 caMOCTiliHOI podoTH

Ne Buu, 3micT caMocTiiiHOT poOoTH KinbkicTh

3/11 TOJIUH

1 O3HallOMJICHHA 3 TEOPETUYHUMH BiZOMOCTSIMH 3 Teopii audepeHuiiHmx 4
MHOTOBHIIIB.

2 OsHaifoMlieHHS 3  TEOPETHMYHMMH  BIJIOMOCTSMH Ta  pO3B’s3aHHS 8
€JIEMEHTapHUX 33124 CTOCOBHO 0a30BMX MOHATH PIMaHOBOI reoMeTpii

3 OsHaifoMNieHHS 3  TEOPETMYHMMH  BIIOMOCTSAMH Ta  pO3B’A3aHHS 5
CJIEMEHTApHUX 3a7ad  CTOCOBHO 0Aa30BUX IOHSATH TEOPil MHOTOBUIIB 3
a(iHHOIO 3B’ SA3HICTIO.

4 OsHaifoMNIeHHs 3  TEOPETHMYHMMHM  BIIOMOCTAMH Ta  pO3B’s3aHHS 3
€JIEMEHTapHUX 33a4 CTOCOBHO 3B’si3HOCTI JleBi-Ueira.

) OzHaifioMNieHHS 3  TEOPETHYHMMH  BIJOMOCTSIMH  Ta  PO3B’S3aHHA 5
€JIEMEHTApHUX 33/1a4 CTOCOBHO I€0Je3MYHUX JIiHIH B mpocTopax 3 adiHHOIO
3B’S3HICTIO TA B PIMAHOBHX MPOCTOPAX.

6 O3HaiioMIIEHHS 3 TEOPETUYHUMH BIJIOMOCTSIMH CTOCOBHO IMOHSTTSI TIOBHOTH 1
PIMaHOBHMX MHOTOBHJIIB.

7 OsHaifoMyieHHS 3  TEOPETMYHMMH  BIIOMOCTSAMH Ta  pO3B’A3aHHS 6
CIIEMEHTApHUX 3aJad  CTOCOBHO KpPHWBUH (CEKIiHHOI, ckamspHoi, Piyui)
PIMaHOBHX IPOCTOPIB.
OsHaifoMNIeHHS 3  TEOPETMYHMMHM  BIIOMOCTSMH Ta  pO3B’s3aHHS 6

€JIEMEHTapHUX 3a7]ad CTOCOBHO 0a30BUX MOHSATH MOIIB SIk001 HA piMaHOBUX
MHOTI'OBHU/IAX.




O3HallOMJICHHS 3 TCOPCTUIYHUMU Bi,[[OMOCT?IMI/I CTOCOBHO TCOpPCMU bonne ta 2

i1 aHaJIOriB/y3arajibHEeHb B PIMaHOBIH reoMeTpii.

O3HallOMJICHHS 3 TCOPCTUIHUMHU BiI[OMOCTﬂMI/I CTOCOBHO TCOpPEMU KapTaHa- 2

Apamapa Ta i aHanoriB/y3arajJbHEHb B pIMaHOBiH reoMeTpii.

O3HAMOMIICHHS 3 TCOPETHIYHUMH BiIOMOCTSIMH CTOCOBHO T€OPEM TIOPIBHIHHS 6

B pIMaHOBIH TeOMETpii.

O3HalloMJICHHS 3 TCOPECTUIHUMU BiI[OMOCTﬂMI/I CTOCOBHO ITIOHATTA paniycy 4

1H’€KTUBHOCTI piIMAaHOBHX MHOTOBUJIIB.

OzHalioMIIEHHS 3 TEOPETHYHUMH BiIOMOCTSIMH IIIOJI0 3aCTOCYBAaHHS METO/IB 4

piMaHOBOI TeOMETpii B clielialbHIN Ta 3arajbHii Teopii BiAHOCHOCTI.

Pazom

56

6. InquBinyanabHi 3aBIaHHS
He nepenbadeHi HaBYAIbHUM TUTAHOM.

7. MeTonu HABYaAHHA

Jlexuii Ta mpakTUYHI 3aHATTS POBOSATHCS Ay JUTOPHO. Y pasi OrOJIOIICHHS

KapaHTHHY, 3aHSATTSI IPOBOSTHCS ayIUTOPHO a00 AMCTAHIIIHHO (32 JOMOMOTrO0 I1aThopM
ZOOM, MOODLE) BianoBimHo 10 Haka3y pekropa XapKiBChKOr0 HAIlIOHAILHOTO YHIBEPCUTETY
imeni B.H.Kapa3zina.

8. MeToau KOHTPOJIIO

[Toroune onuTyBaHHs, KOHTpOJIbHA poOoTa (1) Ta miICYMKOBHIA KOHTPOJIb — EK3aMEH...

9. Cxema HapaxyBaHHd 0aJiiB

[loTouHuUI KOHTPOJIL, CAMOCTIMHA pOOOTa, IHAMBITYyaIbHI 3aBIaHHS

Tema
1-4

Tema
5-9

Tema KOHTpOJIbHA p0o0OTa,
10-13 nepeabadeHa Pazom
HaBYAJIbHUM ITAHOM

Exzamen | Cyma

15

15

15 15 60 40 100

KpuTepii oniHioBaHHA

Ormiuka
B Oanmax

O1iHKa 3a HAIIOHAJILHOKO KO0

|OuiHI<a

IlosacHenHus

90 - 100

BigMingo

TeopeTuyHui 3MICT KypCy OCBOEHHH IIIKOM, HEOOX1/THI MMPaKTHYHI
HaBUYKHU POOOTH 3 OCBOEHMM MaTepianioM c(hopMOBaHi, BCi HABYaAJIbH1
3aBJlaHHs, SIK1 Ilepe0adeHi MporpaMor0 HaBYaHHs BUKOHAHI B IOBHOMY
00cs131, BiIMiHHA po0OoTa 6€3 TOMHUJIOK a00 3 OJHIEI0 HE3HAYHOIO
MTOMMJIKOIO.

70-89

Ho6pe

TeopeTnuHU 3MICT KypCy OCBOEHHH IUIKOM, MPAKTHYHI HABUYKU
POOOTH 3 OCBOEHUM MaTepialioM B OCHOBHOMY c(hopMOBaHi, BCi
HaBYaJIbHI 3aBJIaHH4, SIKI Iepe0adeH1 IporpaMor0 HaBYaHHS BUKOHAHI,
SKICTh BUKOHAHHSI )KOJTHOTO 3 HUX HE OLIHEHO MiHIMAJIbHUM YHCIIOM
OautiB, IesK1 BUIM 3aBJaHh BUKOHAHI 3 TIOMHJIKAMH, poOOTa 3
JIEKiTbKOMa HE3HAUHUMU TOMHITKaMH, 200 3 OJIHIEI0 — TBOMA
3HAYHUMH TTOMHJIKAMH.




TeopeTuuHuit 3MICT Kypcy OCBOEHUIT HE TIOBHICTIO, ajle MPOTAJIMHU HE
HOCSITh ICTOTHOTO XapakTepy, HeOOX1/IHI MPAaKTHYHI HABUYKH POOOTH 3
OCBOEHHMM MartepiajioM B OCHOBHOMY C()OpPMOBaHi, OLIBIIICTD
nepeadaYeHuX MPOrpaMor0 HaBUaHHs HaBYAJIbHUX 3aBJaHb BUKOHAHO,
NesIKi 3 BAKOHAHUX 3aBJlaHb, MICTATh TOMIJIKH, po0OTa 3 TphOMa
3HAYHUMH TIOMHIIKAMHU.

50 —69 || 3amoBiIBLHO

TeopeTnuHuii 3MiCT Kypcy HE OCBOEHO, HEOOXITHI MPaKTHUYHI HABUYKH
poboTu He chopMOBaHi, BC1 BUKOHAHI HABYAJIbHI 3aBJIaHHS MICTSTh
1-49 ||He3amoBinbHO||rpy0i MOMUIIKH, TOIATKOBA CAMOCTiiHA poOOTa HAl MaTepiajioM KypCy
HE MPHUBEJIE 10 3HAYUMOTO TTiIBUIIICHHS STKOCTI BUKOHAHHS HAaBYaIbHUX
3aBJlaHb, po0OTa, IO MOTPeOy€e MOBHOI IEPepOOKH

IIIkxana oniHIOBAHHSA

Cywma OauiB 3a BC1 BUJIU HaBYa- O1iHKa 3a HaIlOHAJIBLHOO IIKAJIOK0
fIPHOL JUANBHOCTI POTATOM IUIsL YOTUPUPIBHEBOT IIKAIN IUTSL IBOPiBHEBOI HIKAJH
MECT . .
cemectpy OI[IHIOBAHHS OIIIHIOBAHHS
90 — 100 BIZIMIHHO

70-89 nobpe 3apaxoBaHO
50-69 3aJI0BUILHO
1-49 HE3a/10BLUIBHO HC 3apaxoBaHo

10. PexomenaoBaHa JitepaTypa

OcHoBHa JiTepaTypa

1. Yurii D. Burago (Author), Viktor A. Zalgaller (Author) . Theory of surfaces. Springer; 1992 edition
(Oct. 8 1992

2. Lee J.M. Riemannian manifolds. — Springer, 1997.

3. B.A. Dubrovin (Author), A.T. Fomenko (Author), S.P. Novikov (Author), Modern Geometry —
Methods and Applications: Part I: The Geometry of Surfaces, Transformation Groups, and Fields
(Graduate Texts in Mathematics, 93), Springer; 2nd edition (November 11, 1991)

JonomixkHa JgiTepaTtypa

1. N.V. Efimov E. Rozendorn. Linear Algebra and Multidimensional Geometry.
https://mirtitles.org/2020/02/13/4129/

2. Efimov N. Higher Geometry. Mir Publishers; 1st edition (January 1, 1980).

3. Joseph Albert Wolf Spaces of Constant Curvature/ AMS Chelsea Publishing Series (V 372)




