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esn u 3a1aun TUCHUILVIMHBI, €€ MEeCTO B Y4eOHOM Mpouecce, TpPeOOBAaHUA K YPOBHIO
OCBOCHHS COJIeP:KAHMS JMCIHIIIHHbI
1.1. Ieau u 327024 U3yYeHUs AU CHHUIIIMHbBI
1.1.1. eab TUCHMILUIMHBI - W3YYECHHE KPUBBIX U TOBEPXHOCTEN B TPEXMEPHOM €BKJIMJI0BOM
npoctpancTBe. DOPMUPOBAHME Y CTYIACHTOB IOHSATUS TOMEOMOpP(HU3Ma, JOKAIHLHOTO
romeoMoppusMa, Kaptel, 1udpdpeomoppuszma. l3yueHne KpUBHU3HBI KPUBBIX U
ITIOBEPXHOCTEH.
1.1.2. 3agaum JUCHMILINHLI:
e BgecTH NOHATHS HENPEPHIBHOTO OTOOpaXEeHUs, roMeoMopdu3Ma, JOKaJIbHOTO
romeoMopdusma.
e BaecTu nMoHATHS KPUBOW U MOBEPXHOCTH, PACCMOTPETH CIIOCOOBI UX 3a/laHuUs
e PaccMoTpeTh KacaTelIbHYIO K KPUBOM M KacaTeIbHYIO IJIOCKOCTh K TOBEPXHOCTH.
e PaccMOTpeTh KpUBU3HY U KPYUYEHHE KPUBOIA.
e PaccMoTpeTh Ii1aBHbIE HOPMAJIBHBIE KPUBU3HBI IOBEPXHOCTH, CPEAHIOIO U I'ayCCOBY
KpUBHU3HY.
e BsecTu mNoOHATHE BHYTPEHHEHl TI€OMETPUU IOBEPXHOCTH, HU3YYHUTh OCHOBHBIE
O0O0BEKTHI BHYTPEHHEH T€OMETPHH.
e PaccMoTpeTh CBSA3b KPUBU3HBI U TOIOJIOTMH 3aMKHYTOM ITOBEPXHOCTH.
1.2. TpeGoBaHusi K YPOBHI0O NOATOTOBKHM CTYJAE€HTAa, 3aBepPIIMBIIEr0 H3y4YeHHE JIAHHOM
AUCHUILINHBI
1.2.1. CryaeHTbl, 3aKOHYMBIINE U3YYeHHE TAHHOH TUCHMILINHBI, J0JIKHbI:
1.2.1.1. UmeTh npeacraBjieHne:
e 00 OCHOBHBIX YpaBHEHMSAX TEOPHM KPUBBIX M IMOBEpXHOCTeH, popmynax Dpewne,
JepuBallMOHHBIX (hopmynax, popmynax ["aycca-Ilerepcona-Konammu.
e o Teopeme ['aycca 1151 HOPMAIBHOTO OTOOPAKEHUSI.
e 0 ¢opmyne s TaycCOBOM KPUBU3HBI U€pe3 METPUKY MOBEPXHOCTEH.
1.2.1.2. 3narsb:
® ONpEeleNeHHUs OCHOBHBIX TMOHSTHUNA: KpHBas, TMOBEPXHOCTh, KacaTellbHasil,
KacarelnbHasl IJIOCKOCTb, KPHUBH3HA, KPYYEHUE KPHUBOMW, TIJIaBHbIE HOPMaJIbHBIE
KPUBU3HBI TOBEPXHOCTH, FayCCOBAa KPHUBH3HA TOBEPXHOCTH.
1.2.1.3. Ymersb:
® COCTaBIIATh YPAaBHEHUS KPUBBIX U IIOBEPXHOCTEH.
e HaxomuTh ypaBHEHHS KacaTelbHBIX M KacaTENIbHBIX IIJIOCKOCTEH K KpPHUBBIM U
MTOBEPXHOCTSIM.
e BpIUHCIATHE KPUBU3HY U KPYUYEHUE KPUBOM, JUIMHY KPUBOU
e HaxonuTh k03¢ (UIMEHTH IEPBOI U BTOPON KBaAPATHUHON (hOPMBI TOBEPXHOCTH
e HaxonuTs rnaBHbIE KpUBU3HBI, [JIaBHbIE HAIIPABJIEHUS IOBEPXHOCTH
1.3. CBsa3b ¢ npeamecTBYOIMMH THCHUIITHHAMHA
st ycBoeHust kypca auddepeHnnaasHoil reoMeTpun TpeOyeTcsl BIIaJICHHE MaTepHalaMH
Kypca aHaJIMTUYECKOM TIeoMeTpHH, BIAJeHHE onepauusiMu JupdepeHIpoBaHUS U
UHTETPUPOBAHMS, TEOPUEH M METOJaMH pEUICHHs OOBIKHOBEHHBIX au(depeHInanIbHbIX
YpaBHEHUM.
1.4. CBs3b ¢ nocJexy0IUMI TUCHUIITIMHAMHA
[Tonsitust u Meroab! TuddepeHIHaTbHON TeOMETPUN UCTIONb3YIOTCS B Kypcax U CIIeKypcax
TEOPHH MHOT000pa3uii, pUMaHOBOI r€OMETPUH, TOTIOJIOTHH.



2. ConpepxaHue IMCUUILTHHBI
2.1. O0beM TUCUMILIMHBI B BHe YU4eOHO# padoThl (B yacax)

OYHASA ®OPMA OBYYEHMA, 3-ii cemecTp - 3K3aMeH

Bun yaeOHBIX 3aHATHI KonnuecTtBO yacoB
ceMecTp
Bceeo uacos ayoumopnwix 3ansamuii 72
Jlexun 36
[TpakTudeckrie 3aHsATHs (CEMUHAPHI) -
JlaboparopHsble 3aHATHS 36
Bceeo uacos camocmosmenvuoii pabomoi 36
IloaroToBka K NpakTUYECKUM 3aHATHSIM 36
Pa3paboTka TBOpUYECKOro MpPOeKTa -
N3ydyenne TeM, BRIHECEHHBIX HA CAMOCTOSTEIbHYIO
npopaboTKy (pedepatsr) ]
Bcezo uacos no oucyuniumne 108

2.2. Pa3nenanl TUCHUILIAHBI M BUALI 3aHATHH

Ne | HazBanue pasgena KonuyecTBo yacoB
/T | TUCIIUTUTHHBI MpaKTUYECKHE | J1abopaTopHBIC
JIeKim 3aHSTHS 3aHATHS
1 HenpepsiBHBIC 0TOOpasKeHUS 4 2
2 Teopus KpUBBIX 10 12
3 [lepBas kBagpaTuuHas GopmMa NOBEPXHOCTU 6 4
4 KpuBr3Ha 1uHUM HA TOBEPXHOCTH 8 10
5 | BHyTpeHH:s reoMeTpusi IOBEPXHOCTU 8 8
Hmoezo: 36 36
2.3. Jleknuonnslii Kypc

Ne | Homep | KonnuectBo Tema
n/o | pazgena 4acoB

1 1 4 HenpepsiBable oToOpaxenus. IloHsTHE KPUBOH.

2 2 5 Kacarenbnas k kpuBoid. Orubaromias. J{nmuHa qyru.

3 2 5 Conpukacaromascs II10CKOCTb, KpUBU3HA JIMHUU.

HarypanbHble ypaBHEHUS! KPHUBOM.

4 3 2 KacarenpHast I10CKOCTh 1 HOpMaJIb K IOBEPXHOCTH.

5 3 4 [TepBas kBagparnuHas popmMa MOBEPXHOCTH.

6 4 4 KpurBu3Ha OBEpXHOCTH BJI0JIb 33JaHHOTO

HampaBliieHus. Bropas kBagparuyHas ¢popma
ITOBEPXHOCTH.

7 4 4 ['maBHbIE KpUBU3HBI. JINHUU KPUBU3HBI.

8 5 2 Teopema Ponpura. Teopema ["aycca.

9 5 2 JlepuBaninoHHBIE (POPMYIIBL.

10 5 2 T'eonesnueckue TUHUN.

11 5 2 Teopema ['aycca-bonne.




2.4. JIaGopaTOpHBIH NPAKTHUKYM

Ne | Homep | KonnuectBo Tema nIpakTUYeCKOro 3aHATUs
/i | pazzaena 4aCcoB
1 1 2 CocTraBieHUe YpaBHEHUI KPUBBIX
2 2 2 ITocTpoeHne KpUBBIX
3 2 2 Orubaromias
4 2 2 Jnuna nyru
5 2 2 ConpoBOXKIAIONTUN TPEXTPAHHUK
6 2 2 KpuBnsHa u kpyueHue
7 2 2 HarypasibHble ypaBHEHUS
8 2 2 Kontponbnast pabora No 1
9 3 2 YpaBHEHUsI TOBEPXHOCTEN
10 3 2 KacarenpHas miockocts
11 3 2 IlepBas kBagpaTHyHasi GopmMa MOBEPXHOCTHU
12 4 2 Cdepuaeckoe oToOpakeHnEe TOBEPXHOCTH
13 4 2 HopmanbHast KpuBU3HA KPUBO
Ha MIOBEPXHOCTH
14 4 2 I'1aBHBIE KPUBU3HBI M HAITPABJICHUS
15 5 2 JInHUM KpUBU3HBI
16 5 2 ACHMNTOTHYECKHUE TUHUU
17 5 2 I'eone3nyeckas KpuBU3HA KPUBOH,
reoJIe3NYeCKUe JINHUU
18 5 2 KonrtponsHas pabora Ne 2

3. Opranmszanus TeKyumero 1 NpoMesKyTO4YHOro KOHTPOJISl 3HAHUI

3.1. KonTposbHbie padoThI

TemaTnka KOHTPOJIBHBIX paboOT

Cpoxu nipoBeaenus | Paznenst u Tembl
JUCHUTUINHBI

Teopus kpuBbIX

8 Henens ConpoB0oKJaIOLINI TPEXTPAHHUK,
KpUBH3HA, Kpy4EHHUE,
HaTypaJIbHbIE YPABHEHMUSI

Teopus moBepxHOCTEI

18 Henens YpaBHEeHUs MOBEPXHOCTEH, KacaTelbHas
IJIOCKOCTDb, I'NTAaBHBIC KPUBU3HBI U
HaIpaBJIeHUs, Te0/Ie3MuecKas KpUBU3HA

3.1.1. Temartuka pedeparoB
e Pedepatsl He peyCMOTPEHBI
3.2. KypcoBasi paGora, ee XapaKTepuCTHKA; IPUMEPHAas TeMATHKA

e KypcoBble paboThl JOKHBI COOTBETCTBOBATh 0OBEMaM HM3YYEHHBIX KYPCOB T'€OMETPHH,
anreOpsl, aHanmu3a, AuddepeHnnanbHBIX ypaBHEeHHH. [IpuMepHas TeMaTHKa: BBITYKIIbIC
MHOXKECTBa M BBIMYKJIbIE IOBEpXHOCTH, auddepeHunanbHas reomerpus, aduHHAS

muddepeHnmanbHas TeOMETPHS.

HNTOroBbiii KOHTPOJIb MPOBOAUTCS B TPeTheM ceMecTpe B (popMe IK3aMeHa.

4.
S.
6.
7. Jlutepartypa

Texnuuyeckue cpeacTBa 00y4eHHsi 1 KOHTPOJIs, MCIIOJIb30BaHue IBM He HCnoJb3yroTCs
AKTHBHBIE MeTO/IbI 00y4eHHUs (1eI0BbIe HTPbl, HAYYHbIE MIPOEKThI) HE NCIOJIB3YIOTCS
MarepuajibHoe o0ecnieyeHHe TUCHUILIHHBI: MOJIETU TOBEPXHOCTEH.
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3agaHus K KOHTPOJIbHOM padoTe 1o Teme « Teopusi KPpUBBIX)

1) las kpuBoii » = (2¢',2¢',2/2¢) naiitun

YpaBHEHUS KacaTelIbHON

VYpaBHEHHE CONPUKACAIOMIEHCS TNTIOCKOCTH

KpuBusny u kpyueHue

HarypanbHble ypaBHEHUS

[Tapamerpuueckue ypaBHEHUsS! JHUHHUH, 110 KOTOPOM KacaTelbHbIE MEPECEKAIOT IMIOCKOCTh
2x—-y+z+1=0

2) Jlas kpuBoii r = (2t —sin2¢, 2sin’ ¢, cost) HaiiTh

a)
b)
c)
d)
e)

YpaBHEHHUs II1aBHON HOpMAaJIKU

YpaBHEeHUE CIPSIMIISIONIECH TIIOCKOCTH

KpuBusny u kpyueHnue

Jmuny gyru ot ¢t =0g10 ¢t =1

ITapameTpuyeckue ypaBHEHMs JMHHMM, IO KOTOPOH KacaTeJbHBbIE MEPECEKAOT IUIOCKOCTh
2x—y+z=0

3)dans kpuBoi r = (2cos?2t, 4t +2sin2¢, 2sint) HAWTH

YpaBHeHus: OUHOpMAITH

YpaBHEHHE HOPMAJIBHOU MIJIOCKOCTH

KpuBusny u kpyuenue

EcTecTBeHHYI0 TapaMeTpHU3aLUIo

[TapameTpuueckrie ypaBHEHHsI TUHUH, [0 KOTOPOH OMHOPMAJIH MepeceKaroT
IJIOCKOCTh 2Xx —y+2z =0

4)/1ia kpuBoOM r = (2cht cost, 2chtsint, 2t) HATH

YpaBHeHUs] OUHOPMAIIH

YpaBHeHHE€ HOPMATIBHOM MJIOCKOCTH

KpuBnsny u kpyueHnue

EcrecTBeHHYI0 MapamMeTpu3aLuio

[TapameTrpuyeckue ypaBHEHHs JIMHUM, 10 KOTOPOH OMHOPMAaIMIOT  IUIOCKOCTb
x+y-3z=0

5)JIns kpuBoii » = (e* cost, e* sint, e*') maiiTn

YpaBHEHUS KacaTeIbHON

YpaBHeHHE€ HOPMATIBHOM MJIOCKOCTH

KpuBusny u kpyueHnue

EcTrecTBeHHYIO MapaMeTpu3aluio

[TapameTpuueckue ypaBHEHMs JMHHUM, [0 KOTOPOMl KacaTeJIbHbIE MEPECEKAIOT IIOCKOCTh
x—-y+z=0

6) st kpuBoii 7 = (cos’ ¢, ¢ + % sin2¢, sin¢) HaiiTh

a)
b)
c)
d)
e)

YpaBHEHHUs II1aBHON HOpMaJIKU

YpaBHeHHE CIPSIMIISIONIECH TIIOCKOCTH

KpuBusny u kpyueHnue

Jmuny gyru ot t =0g10 ¢t =1

ITapameTpuueckue ypaBHEHHsI JUHUM, [10 KOTOPOH IJIaBHbIE HOPMAJIH [IEPECEKAIOT
MI0CKOCTh 3x —y+z+2=0



3agaHus K KOHTPOJIbHOM padore o Teme « Teopusi noBepxHocTeiD

buner Nel
1. Haiftu mumoniaab MoBEpXHOCTH BpalleHus ¢ ocblo Oz U MmepunuanoM r = (ch t, 0, sht), t €[0,1].
2. Ha noBepxHoctu r = (2 cos u ch v, 3 sin u ch v, 4 sh v) nana nunus y: u = 2v. Haiitn

1) Kacarenpnyto k iuHuu ¢ B Touke M(0,0).

2) HopmanbHyto KpUBU3HY Y B TOuke M.

3) I'maBHBIE HampaBJICHUS, CPESIHIOK U TAyCCOBY KPUBU3HY B TOUKE M.

buner Ne2

1. HaiiTu kacaTelbHYyIO JIOCKOCTh K HUIUHIPUYECKONU MOBEPXHOCTH C HAIPaBJISIOWIEH 7 = (7, tZ, t3) u
00pa3yomumMH, mapauiebHBIMU BeKTOpy a = {3,2,1}! B Touke M(8,8,10).

2. Ha noBepxuoctu r = (2 (cos u—v sinu), 2 (sin u+ v cosu), 3v) nava muHus y: u = t, v =¢' — 1.
Haiitu
1) VYron mexny nunuent y u iuauei u = 0.
2) I'maBHBIC KpUBHU3HHI U TJIaBHbIE HanpaByeHus B Touke M(0,0).
3) HopmanbHyI0o KpUBHU3HY Y B TOUKe M.

buner Ne3

1. Haiitu niomanp HUIMHAPUYECKON TOBEPXHOCTH, 3aKIOYEHHON MEKIY IUIOCKOCTAMU z = -1, z = 2
¢ Hanpassomeit » = (V2 cos t, sint, 0), t €/0,7] ¥ 06Pa3YIOUINMH, TAPAICTLHEIMA BEKTOPY
a={101}.

2. Ha noBepxHOCTH ¥ = (2 cos u cos v, 3 sin u cos v, 3 sin v) 1aHa IUHUS }: U — V + V=0,
Haittu
1) VYron mexny nuHuen y u iuHuei v = 0.
2) HopmanbHyto kpuBu3Hy Y B Touke M(0,0).
3) I'maBHBIC KPUBU3HBI U TJIaBHBIC HAIIPABICHUS B TOUKE M.

buiter Ne4

1. HaiiTu kacaTenbHYyIO IIJIOCKOCTh K KOHMUECKOW MOBEPXHOCTHU C HaIpaBysitolien » = (1, 2t, tZ) u
BepiuHoi S(5,4,3) B Touke M(3,3,2).

2. Ha noBepxHOCTH 7 = (2 cos u cos v, 3 sin u cos v, 4 sin v) NaHa TUHUS }: U =1, V = £ + ¢ . Haiitu
1) T'eone3uueckyro KpuBu3HY Y B Touke M(2,0,0).
2) VYron mexnay nuHUEH Y u muHuer u = 0.
3) I'maBHBIE KpUBHU3HBI U TJIABHBIC HAMPABICHUS B TOUKE M.

buner Ne5

1. HaiiTu nmioma s KOHHYECKON MOBEPXHOCTH, 3aKIIOUEHHON MEXKY IJIOCKOCTIMU z = [,z = 3 ¢
HampaBisomen » = (¢, 1/2 £,0), tef02]n BepmuHoit S(0,0,1).

2. Hamosepxnoctu r = (2(v —1/v) cos u, 3(v—1/v) sin u, 4 (v—1/v)) nana nmuaus y: u =t, v =(cos t)/2.
Haiitn
1) T'eomesudeckyro kpuBu3Hy Y B Touke M(0,1/2).
2) VYron Mexay TUHUCH Y ¥ JIMHUEH u = ().
3) I'maBHBIC KPUBHU3HBI U TTIABHBIC HATIPABICHUS B TOUKE M.



