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Mporpamy pekoMeH/A0BaHO 0 3aTBEPAKEHHS BYUEHOO Paaoto aKynbTeTy MaTeEMATUKM i iHOpPMaTUKK

31 cepnHs 2020 poky, npoTokon Ne 8

PO3POBHUK MPOIrPAMU:

Amnonbcbknin OnekcaHap J1eoHigoBUY, AOKT. (i3..-MaT. HayK, JAOLEHT,
3aBigyBay Kadeapu pyHAaMeHTa/IbHOT MaTemMaTUKW.

Mporpamy cxBafeHo Ha 3acigaHHi Kadeapy yHAaMeHTanbHOT MaTeMaTUKN
npotokon Ne 1 Big 31 cepnHs 2020 poky.

3aBifyBay kadespm OnekcaHgp AMMOSbCbKII

Mporpamy Norog»keHo 3 rapaHTOM OCBITHbLOI (MpodeciiiHoT) Nporpamn «MaTtemaTuka»

"apaHT OCBITHLOI (NpodeciitHoN)
nporpamu
aHHa BULLHAKOBA

Mporpamy NorogykeHo 3 rapaHTOM OCBITHbLOI (MpodeciiiHol) nporpamn «[puKnagHa MaTemaTka»

MapaHT ocBiTHLOI (MpOeECiliHON)
nporpamm CsiTnaHa I'THATOBWY

Mporpamy NOrofXeHo HayKoBO-METOLNYHOK KOMICIEKD PakynbTeTy MaTeMaTUKY i iHhopMaTuKy
npotokon Ne 1 Big 31 cepnHs 2020 poky.

"onoBa HayKoBO-MeTOANUYHOT KOMICIT Onbra AHOLEHKO



BCTYI
MporpaMa HaBuasbHOI AucumnaiHi  “AndepeHuianbHa reomeTpis” cknageHa BigmnoBigHO [0
OCBITHbO-NPOECIAHOT Nporpamu NigroToBKu 6akanasp
cneyjanbHocTi 111-maTtemaTuvKa, 113 — npukiagHa matemaTmka
OCBITHS nporpama «MartemaTuka», «[puKnagHa maTematunkKa»

Onuc HaBYaNbHOI ANCUUMAIHN

1.1. MeTa BUKNafaHHA HaBYabHOI AucuMniiHn “AndepeHuianbHa reomMeTpisa” nonsrae B
OBOJIOAiHHI OCHOBaMU AudepeHLiasbHOT reoOMeTpiT KpMBUX Ta NOBEPXOHb Y 3-BUMIPHOMY €BK/iJOBOMY
npocTopi.

1.2. OCHOBHI 3aBfaHHs BMBYEHHS AUCLMNAIHK “OudepeHuianbHa reoMeTpia” nonsrawTb Y
MOCNifOBHOMY 3aCTOCYBaHHI METOAIB MaTeMaTMYHOro aHanisy, NiHiNHOT anrebpu Ta Tomonorii Ans
BMBYEHHS reOMeTPUYHMX BNACTMBOCTEN KPMBUX | NOBEPXOHb B TPUBMMIPHOMY MPOCTOPI.

1.3. KinbKicTb KpeauTis — 4

1.4. 3aranbHa KinbKicTb roguH — 120

1.5. XapaKTepucTuKa HaBY/IbHOT AUCLMNIIIHN

HopmaTtuBHa / 3a BU6opoM

[JeHHa (hopma HaBYaHHSA | 3aoyHa (AMCcTaHLiiHa) (hopMa HaBYaHHS

Pik nigrotoBku

2-in |
Cemectp
4-if |
Nekuji
32 rop. |
MpaKTUYHi, ceMiHapCbKi 3aHATTA
32 rop. |
1'Ia6opaT(|)pHi 3aHATTH
CamocTiliHa po6oTa
56 rog. |

IHAMBIAYaNbHI 3aBAaHHA

Po3paxyHKoBo-rpacgiyHa po6oTa (1)

1.6. 3annaHoBaHi pe3ynbTaTh HaBYaHHS
Y pe3ynbTarTi BUBYEHHA [JAHOTO KYPCY CTYAEHT MOBUHEH

3HaTU:
03HAYEeHHS PErynspHOI KPMBOT | MOBEPXHI;
03HAYeHHA HaTypasIbHOro napameTpy 4158 KPUBOT;
O3HAYEHHs! KPWBWHW i CKPYTY KPUBOI;
OCHOBHY TeopeMy Teopil KpMBUX Ha MOLLMHI | B NpocTopi;
03HaYeHHs cpepuyHOro o6pasy KpUBOT i MOBEPXHI;
03HAYeHHs NepLuoi i ApYyroi PyHAAMeHTa/IbHUX POPM L1 NOBEPXHI;
03HaYeHHs i30MeTpIT Ta KOHPOPMHOTr0 Bifo6paXKeHHs, KpUTepIT;
03HAYEeHHS r0/IOBHUX KPMBWUH Ta rOIOBHUX HANPSIMIiB Ha MOBEPXHI, NTiHIA KPUBUHY;
03HAYeHHS raycoBoi Ta cepeHbOi KPMBUH NMOBEPXHI;
Knacudikallito TOHOK perynspHoi MoBEPXHi 3a LWiSIbHOA0TUYHMM Napabosoigom i
raycoBo KpPVBUHOIO;
O3HAYeHHs aCUMNTOTUYHUX HaNPSAMKIB Ta aCUMNTOTUYHWX TiHI;
[epuBauiiHi hopmynu Mayca i BeitHrapTeHa;
03HaYeHHS reoe3nNyHOT NIHiT;
03HaYeHHs MiHIMa/IbHOT MOBEPXHI;



yMITU:
- 3HANTW KPMBUHY i CKPYT KPMBOI;

3HaNTK PiBHAHHA pebep i rpaHein TpurpaHHKa PpeHe;

3HaNTN JOBXWHY KPMBOIT Ha 3aaHOMY NMPOMIXKY;

3HaNTK NapameTpuyHe PIBHSHHA NIOCKOT KPMBOT 3a Ti KPUBMHOLO, pajfiyCoM KPMBUHM Ta

OMOPHOI0 (DYHKLIEHO;

3HalTV eBO/IOTY Ta EBOJILBEHTY MOCKOT KPUBOI;

3HalTV Nepuly Ta Apyry PyHAaMeHTanbHI (POpMU NMOBEPXHI;

3HalTV NnoLy 061acTi Ha MOBEPXHi;

3HaWTK KYT MiDK KpUBMMM Ha MOBEPXHI;

3HaWTV FOMOBHI KPUBWHW | HAaMPSAMKW Ha MOBEPXHI;

3HaNTKN raycoBy i cepefH0 KPUBUHM NOBEPXHI;

3HANTW NiHIT KQUBMHM Ta aCUMNTOTUYHI MiHIT Ha NOBEPXHI;

3HaNTN reofe3nyHy KpUBM3HY KPWBOIT Ha NOBEPXHI;

2. TeMaTUYHMWIA NNaH HaBYaTbHOT ANCLMMAIHM

Po3gin 1. Cnocobu 3afjaHHs KPUBKX i NOBEPXOHb.

Tema 1. Cnocobu 3afaHHsA KpUBMX
MapameTpu30BaHi KpWBI; HesBHO 3afiaHi KpUBI; perynsapHi Kpuei; 4OTUYHA NpsMa; HOpMasb [0
NI0CKOT KPUBOT .
Tema2. Cnocobu 3aaHHs NOBEPXOHb
MapameTpu30BaHi NOBEPXHIi; HESBHO 3aAaHi MOBEPXHi; PErynsipHi MOBEpXHi; AOTUYHA MAOLWMHA;
HOpMasib 0 MOBEPXHI.

Po3gin 2. Teopis KpnBmX

Tema 1. Teopisi NIOCKMX KPUBUX
OCHOBHI MOJIOXEHHA Teopii KPUBUX; MOHATTA PErynspHOi KPUBOT; HATypasibHa napameTpur3aLis;
KpWBUHA KpMBOT; popmMynu PpeHe; OCHOBHA TeOpeMa Teopii NIOCKMX KPMBUX ; 0OBIAHA; €BO/OTA i
€B0JIbBEeHTA M/10CKOI KPpUBOT; OBa/IW, TeOpemMa Npo 4 BepLUNHW 0Basly; OBa/IN CTasI0T LUMPUHMW.

Tema2. Teopisi NPOCTOPOBUX KPUBMX
Penep ®dpeHe Ta TpuUrpaHHNK ®peHe; CKpyT KpMBOT; hopmynu dpeHe;
LLLiNbHMIA AOTUK KPMBUX | MOBEPXOHb; WiNIbHO AOTUYHA NOLLMHA Ta WiNbHO A0TUYHA cepa; OCHOBHA
TeopeMa Teopii Kpueux y E°.

Po3gin 3. Teopis NOBEPXOHb.

Tema 1. Mepwa yHiameHTanbHa hopMa NoBEpPXHi
MoHATTS perynapHol NoBepXHi; AOTMYHA NAOLMHA NOBEPXHI; NepLua hyHaamMeHTa bHa opMa
MOBEPXHI; JOBXMHA KPUBOT, KYT MiXK KpUBMMU, NJIoLLa 061acTi Ha MOBEPXHI; BifOOpaXKeHHS
MOBEPXOHb, i30METPIs, KOHDOPMHI BiA0OPaXKEHHS.

Tema 2 [ipyra oyHaameHTanbHa hopma NoBepxHi
[pyra thyHaameHTanbHa popMa NOBEPXHI; AOTUYHWIA Napabo/oig NOBEpPXHi.
CthepuuHe (raycoBe) BifoOpaXeHHs; raycoBa KpyBMHa NOBEPXHI; HOpPMa/ibHa KPMBUHA; FO/I0BHI
KPVBWHM | TONOBHI HanpsiMKK; opMynu Poapira; iHaukaTpuca [roneHa; hopmyna Eiinepa; uinkom
OMOGINiYHI NOBEPXHI; NiHIT KPUBMHU; aCUMNTOTUYHI NTiHIT; reofie3nyHa KpYBMHA KPUBOT; reofe3nyHi
NiHiT.

Tema 3 OCHOBHI PiBHAHHA Teopii NOBEPXOHb
[JepviBauiiiHi opmynum Mayca i BeiiHrapTeHa; Teopema Egregium Mayca; piBHsHHA Mayca i Kogauui;
Teopema boHHe.



3. CTpyKTypa HaBYasIbHOI AUCLMNNIHN

HasBu po3ginis i KinbKicTb rognH
Tem [eHHa thopma 3a04Ha (hopma
yCbOro y TOMY ymchi Ycboro y TOMY Yumchi
n n na6 |iHa. | c. Al n |na |iHg |c.p.
p. 6 .
1 2 3 4 5 6 |7 8 9] 10 | 11| 12 | 13
Po3gin 1. Cnocobu 3aBAaHHA KPpUBKX | MOBEPXHb
Temal.  Cnocotu | 12 2 2 8
3aBfjaHHA KpMBUX
Tema 2. Crnocobu 12 2 2 8
3aBaHHs
NMOBEPXOHb
Ycboro 3a posginom | 24 4 4 16
1
Po3gin 2. Teopist KpmBUX
Tema 1. Teopisa | 22 6 6 10
MNOCKMX KPUBUX
Tema 2. Teopist 16 4 4 8
MPOCTOPOBUX
KpUBMX
Ycboro 3a posginom | 38 10 |10 18
2
Po3gin 3. Teopis NoBepXoHb
Tema 1. Mepia 20 6 6 8
(hyHOaMeHTabHa
(hopma NnoBepxHi
Tema 2. Apyra 24 8 8 8
(hyHOaMeHTabHa
(hopma NnoBepxHi
Tema 3. OCHOBHi 14 4 4 6
PiBHAHHSA Teopil
NMOBEPXOHb
Ycboro 3a posginom | 58 18 | 18 22
3
YCbOro rogmH 120 32 | 32 56
4. Temun ceMiHapCbKuMX (MPaKTUYHKX, NabopaToOPHNX) 3aHATb
Ne HasBsa Temu KinbkicTtb
3/n rognH
1 | MMoHATTA perynapHoi Kpueoi. [loTnyHa npama. Hopmanb [0 Ni10CKOT KPYBOI . 2
2 | MapameTpr3oBaHi MoBepxHi. HesBHO 3agaHi NOBEPXHI. PerynspHi noBepxHi. 2
JoTnyHa nnowmHa. HopMasb 40 MOBEPXHi
3 | HatypanbHa napameTpusauis. KpnerHa Kpueoi. dopmynu dpeHe. 2
4 | OCHOBHa Teopema Teopii NNOCKNX KPUBKX. 2
5 | O6BigHa; EBontoTa i €B0/IbBEHTA NIOCKOT KPUBOT 2
6 | Penep ®peHe Ta TpurpaHHK ®peHe. CKpyT KpnBoi. Popmynn PpeHe. 2
7 | WinbHWIA SOTUK KPMBUX | MOBEPXOHb. LLLiNbHO AOTUYHA NAOWMHA Ta WiNbHO 2
[OTNYHA ciepa.
8 | MoHATTA perynspHoi nosepxHi. JoTuyHa niowmHa noBepxHi. Meplia 2
(hyHZaMeHTanbHa hopMa noBepxHi. JoBXUHA KPUBOT.
9 | KyT Mi>XX KpBMMU, NoLLa 061acTi Ha NoBepxHi. 13omeTpis. KoH(opMHi 2
BifJ0OPaXKEHHS.




10 | Opyra thyHAameHTanbHa hopma NoBepXHi. JoTUYHWIA Napabonoig MOBEPXHi. 2
CdhepunuHe (raycose) BigobpaxKeHHs. aycoBa KpMBUHA MOBEPXHI.
11 | HopmasnbHa KpmBUHA. T0N10BHI KPMBUHW | TONOBHI HanpsMKK; ®opmynn Poapira. 2
12 | IHgmnkaTpuca [roneHa. dopmyna Elinepa. LLiikom om6iniyHi NoBEpXHI. 2
13 | JTiHIT KpUBMHW; ACUMATOTWYHI NiHIT. 2
14 | 'eoae3nyHa KpuBMHa KpUBOT. e0e3nyHi NiHii. 2
15 | JepwBauiiiHi doopmynm Mayca i BeitHrapTeHa. 2
16 | Teopema Egregium Mayca. 2
Pasom 32
5. 3aBAaHHs An1s camocCTiliHOT poboTun
Ne Bugn, 3micT gnsa caMocTiliHOT po6oTu KinbkKicTb
3/n roavH
1 Po3B’A3aHHA 3834 3a TeEMaMu: JOTMYHA NpsiMa, HOPMasib A0 NJ0CKOT KPMBOI. 2
2 | Po3B’A3aHHs 3a4a4 3a TeMaMu: PerynsapHi NoBepXHi, JOTUYHA NJIOLLMHA, 2
HOpMa/lb O MOBEPXHi
3 | Po3B’A3aHHs 3a4a4y 3a TeMaMu: HaTypasbHa napameTpu3aLlis, KprBMHa KpUBOI, 4
(hopmynu dpeHe.
4 | Po3B’d3aHHSA 3a4a4 3a TeMamu: OCHOBHA TEOpeMa TEOPii MIOCKMX KPUBKX. 2
5 | Po3B’A3aHHs 3ada4y 3a TeMaMu: 00BigHa, €BO/OTA i €BO/IbBEHTA NJIOCKOT 2
KpuBOI
6 | Po3B’A3aHHs 3adady 3a Temamu: penep dpeHe, CKPYT KPUBOT, (hopmynn dpeHe. 4
7 | Po3B’A3aHHA 334a4 3a TeMaMu: WiNbHWUIA JOTUK KPMBUX | NOBEPXOHb 4
8 | Po3B’A3aHHA 334a4 3a TeMaMu: neplia hyHaameHTanbHa popmMa NoBepXHi; 4
LLOBXWHa KPUBOT.
9 | Po3B’A3aHHA 334a4 3a TeMaMm: KyT MiXK KpUBMMMW, N/10LLA 061aCTi Ha MOBEPXHI, 4
i3oMeTpis;
10 | Po3p’s3aHHs 3aday 3a TeMamu:  [pyra yHaaMeHTaslbHa hopMa NMoBepXHi, 4
raycoBa KpuBrHa NoBEPXHi.
11 | Po3B’s13aHHA 3a4ay 3a TeMamu: HOpMaJibHa KPVUBUHA, FOM0BHI KPUBKHNA | 4
rO/0BHI HaNPAMKM
12 | Po3B’s3aHHA 3a4ay 3a TeMamu: iHAMKaTpuca [toneHa, hopmyna Einepa. 4
13 | Po3B’s13aHHA 3aaay 3a TeMamu: NiHiT KpUBMHK, aCUMATOTUYHI NiHiT. 4
14 | Po3B’s3aHHA 3a7ay 3a TeMamu: reofesnyHa KpMBUHa KPMBOT, Fe0Ae3NYHI MiHiT 4
15 | Po3B’s3aHHA 3a4ay 3a TeMamu: AepuvBaLlliliHi hopmynm Mayca i BeliHrapTeHa. 4
16 | Po3p’a3aHHA 3ada4 3a Temamu: Teopema Egregium layca; 4
Pasom 56

6. IHAMBIAYyanbHi 3aBAaHHS
Po3paxyHKoBO-rpaiyHa poboTa: «3anikoBe 3aBAaHHs 3 TEOPIT KPUBUH i MOBEPXOHbL.

JNeKuii Ta MpakTUYHI 3aHATTA NPOBOAATLCA ayAUTOPHO. Y pasi OrosioLeHHs

7.MeTogm HaBYaHHA

KapaHTWHY, 3aHATTA NPOBOAATLCS ayAUTOPHO ab0 AMCTaHLIHO (32 4OMOMOrot0 nnargopm

ZOOM, MOODLE) BignoBigHO A0 Haka3y pekTopa XapKiBCbKOro HaLiioHabHOro

yHiBepcuTeTy imeHi B.H.KapasiHa.

8. MeToAn KOHTpPO/I0
— 061K BiiBifyBaHHS ayAUTOPHUX 3aHATb;
— nepeBipKa BUKOHAHHSA pPO3paxyHKOBO-rpadivHoi pobiti (1), KOHTposbHOT pobon (1) ,
— MiACYMKOBWIN KOHTPOO/Ib: CreLia/ibHICTb «MaTeMaThKa» - eK3aMeH; cnewiaibHiCTb
«[puKnagHa MaTematuka» - 3aik.




9. Cxema HapaxyBaHHs 6anis

MOTOYHMIA KOHTPO/Ib, CAMOCTIliHa P060Ta, IHAMBIAYa/IbHI 3aBfaHHS

Posgin 1

Po3gin 2

KOHTpO/IbHA
po6oTa,
nepeabaveHi
HaBYabHUM
MnaaHoM

Ek3a
MeH/
3anik

cyma
iHAMBIAYyaNbHi

Pazom
3aBfaHHA

Po3gin 3

T1

T2

T1 | T2

T1 | T2

5 5 15 15 60 40 | 100

KpuTepii oliHIOBaHHA HaBYa/IbHUX AOCATHEHb

OuiHka B
6anax

OujiHKa 3a HaLioHa/IbHOHO LLKao

|Ouitka

[MosiCHEHHSA

90 -100

BigmiHHO

TeopeTUYHMIA 3MICT Kypcy OCBOEHWIA LiIKOM, HEOOXIiAHI MPaKTUYHI HaBUYKM
pob0TU 3 OCBOEHUM MaTepiaioM cOPMOBaHi, BCi HaBYa/bHI 3aBAaHHS, AKi
nepegbayeHi Nporpamoro HaBuaHHs, BUKOHaHi B MOBHOMY 06Cs3i, BifiMiHHA
po6oTa 6e3 NOMUIOK abo 3 OfHIEI0 HE3HAYHOI NOMWIKOHO.

70-89

[Jo6pe

TeopeTNUHWIA 3MICT KypCY OCBOEHWIA LIiSIKOM, NPaKTUYHI HaBUYKM pO6OTK 3
OCBOEHMM MaTepiaioM B OCHOBHOMY CDOPMOBaHI, BCi HaBYa/lbHi 3aBAaHHS,
AKi nepefbdaYeHi NporpaMoro HaB4YaHHs, BUKOHaHI, IKICTb BUKOHaHHS
YKOAHOrO0 3 HUX He OLiHEHO MiHIMaslbHUM YMcnom 6anis, Aesiki BUAM 3aBAaHb
BMKOHaHi 3 MOMUIKaMK, pob0oTa 3 AeKiSlbkOMa He3HaYHMMM MOMUIKaMK, abo 3
OfHI€EK — IBOMA 3HAYHMMMW MOMUNKaMM.

50 69

3a0BifbHO

TeopeTNYHWIA 3MICT KypCY OCBOEHWIA He MOBHICTIO, ane NPOraMHK He HOCATb
iCTOTHOr0 XapakTtepy, HeoOXiaHi NPaKTUYHI HaBMYKM POBOTA 3 OCBOEHNM
MaTepia/ioM B OCHOBHOMY ChOpMOBaHi, 6inbLUiCTL NepeabdaveHnX NPorpamoro
HaBYaHHS HaBYa/IbHUX 3aBAaHb BUKOHAHO, fesKi 3 BUKOHaHWUX 3aBAaHb,
MICTSTb NOMWIKK, PO6BOTa 3 TPbOMA 3HAYHMMM NOMUIKAMU.

1-49

He3anoBinbHO

TeopeTUYHMIA 3MICT KypCy He OCBOEHO, HEOOXiAHI MPaKTUYHI HAaBUYKM
pob0TU He ChopMOBaHi, BCi BUKOHaHI HaBYa/IbHi 3aBfjaHHA MICTATb rpyo6i
MOMW/IKM, JOAATKOBA CaMOCTiliHa poboTa Haf MaTepiasiom Kypcy He npvBeje
[0 3HAYMMOTO NiABULLIEHHS AKOCTI BUKOHaHHS HaBYa/lbHUX 3aBAaHb, poboTa,
LLL0 NOTpebye MOBHOT NepepodKu

LLikana ouiHoBaHHS

Cyma 6aniB 3a BCi BUAW HaBYaIbHOT AiANbHOCTI

OujiHKa 3a HaLiOHa/TbHOHO LLIKaso

NPOTAFOM CeMecTpy ans L|0T1/|_pv|piBHeBoT ans p,Bo_piBHeBoT
LUKANW OLiHIOBaHHSA LUKANW OLiHIOBaHHSA
90 -100 BiIMIHHO
70-89 Jobpe 3apaxoBaHo
50-69 3a/10BifIbHO
1-49 He3a0BifIbHO He 3apax0oBaHo
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10. PekomeHfoBaHa niTepatypa
basoBa niTepartypa

1. bBbopuceHko O. A. AudepeHuianbHa reomeTpis i Tononoris. OcHoea, 1995 p.

2. KosaHuos H.H. n gp. AuddhepeHupansHas reoMeTpus, TONOOIWSA, TEH30PHBbIV aHaNN3.
C6opHUK 3aaa4, Buwa wikona, 1982.

AMuHOB HO.A. ndepeHumanibHas reoMeTpus 1 Tononorusa Kpmeux, Hayka, 1987.
Moropenos A.B. OuddepeHumansHasa reometpus. M, Hayka 1986.

Pawesckuii MN.K. OnddepeHymanbHas reometpus. M., Hayka, 1948.

ok w

JonomidkHa niTepatypa

MosHsk 3. I'., LLnkuH B.B. AuddepeHumnansHas reometpus. Mepeoe 3HakomcTBo. M., Hayka,
1986
brsawke B. AngdepeHynansHas reometpus. OHTI, 1935.

11. MocmnnaHHS Ha iHopMaLifiHi pecypcu B IHTepHETI, Bigeo-neKuii, iHLLe METOANYHE
3a6e3neyeHHs
www-library.univer.kharkov.ua
http://puremath.univer.kharkov.ua/~yampolsky



