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MopsAKa OpraHm3auMd ydeGHOro mpomecca B 00pa3oBAaTENBHBIX OpPraHM3alMAX BBICIIETO
npodeccnonansHoro obpaszosannus Jlonenkoi Hapoxroit PecryGimks, yTBEpKICHHOTO MPHKA30M
Munucrepersa o6pasosanns u Hayku JIHP Ne 1171 ot «10» HosiGps 2017 r.;

yu4eGHOro TIaHA W OCHOBHOH 0Gpa3soBaTeBHON TNPOTPAMMBI BBICIIETO MPO(ECCHOHATLHOTO
o6pasoBanus Hanpasnenusi noxrorosku 01.03.01 Maremaruka, paspaboTaHHBIX B roy BIIO
«JIoHeLKHi HAllMOHAJIBHBIA YHUBEPCHTETY.
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MaTeMaTHKH U METOQHKH NpenoaaBaHus] MaTeMaTUKH

IMpotoxoin Ne 12 ot «09» anpens 2020 r. /é ﬂf@
3asenyromuii kadenpoii 4 / E.U. Cxada

IlporpaMma yueGHOH JWCUMIUIMHBI 0f00peHa  y4eGHO-METOAWYECKOH KOMHCCHEH
daxynpTeTa MaTeMaTHKH 1 HHYOPMALMOHHBIX TEXHOJIOTHH
ITporoxon Ne 8 ot «15» anpens 2020 r.

IMpencenarens yueOHO-METOAMIECKOH ﬁ
KoMuccuH (akynbTeTa - < JL.NA. Censxosa




1. OBJACTb IPUMEHEHMS U MECTO JUCUMIIIMHBI B YYUEBHOM
MPOLIECCE

JlaHHast AMCIUILTIHA OTHOCHUTCS K 0a30B0# yacTu npodeccuonanbroro nukiaa B OOIT 01.03.01
Maremaruka. Jlynga ee u3ydyeHUs HEOOXOAMMO 3HATh: OCHOBHBIC TOHATUS U YTBEPXKICHHUS W3
MareMaruyeckoro aHanausa (dopmynsl Teinopa, Teopema O HesABHOW (YHKIIMH, 00OOIIEHHBIC
dopmynel HproTona-JIeitOHuma, ycinoBue MOJHON HHTETPUPYEMOCTH, NMPUEMbl MHTETPUPOBAHUA);
TEOPEMBI CYIIECTBOBAHHUS M €IMHCTBEHHOCTH OOBIKHOBEHHBIX NU(D(epeHIMaIbHbIX ypaBHEHUN U
YpaBHEHUU B YaCTHBIX MPOU3BOJHBIX, OCHOBHBIC MOHSATHUS JIMHEHHOW aireOphl U aHATUTHYECKON
reoMerpuu. JlucuuminHa yriyOiaseT 3HaHHE OCHOBHBIX MOHSATHH M3 MAaTeMaTUYeCKOro aHaiu3a,
muddepeHIMaNbHBIX YPaBHEHUN, aHATUTUYECKON T€OMETPUHU U SABJISIETCSl He0OXoauMon 0azoit mpu
M3Y4YeHUU JUCIMIUTUH: «TeopeTnueckas MexaHuka»; «MaTemMaTuueckoe MOJEIUPOBAHKEY,

2. CTPYKTYPA JUCHUIIJIMHBI

Jannas nucuuruiMHa pa30uTa Ha J1Ba COJEP)KATEIbHBIX MOJIYJS: TEOPUS KPUBBIXH TEOpPHUS
MOBEPXHOCTEH

XapakTepucTuKa yueOHOU TUCIUILINHBI

[Iporpamma BIIO: OakanaBpuaT
Hanpasienue moaroToBku 01.03.01 MaremaTuka
[Tpodus OO0muit
KosmuecTBo conepkarebHbIX MOYJIEH 2

JucuuruimHa 6a30Boi / BApUaTUBHOM YacTu

o ba3zoBas 9acTb npodeccHoHanbHOTO 0JI0Ka
00pa3oBaTeNbHON IPOTPAMMBI

DopMBbI KOHTPOJIS 2 MOJIYJbHBIA KOHTPOJb, | 9K3aMeH
ouHas popma 3a0uHasn popma
ToKasaren oOyueHus Ha 0aze 00yuenus Ha basze
0CO CIIO 0CO CIIO BIIO
(cokparir.) (cokpai. )|(cokpari.)
KonunuecTBo 3a4eTHbIX eAMHULL (KPEAUTOB) 4
I'ox moaroToBku 2
CemecTtp 3
KonunuecTBo yacos 144
- JIGKITMOHHBIX 36
- IPAKTUYECKUX, CEMUHAPCKUX 36
- 1a00paTOPHBIX
- CaMOCTOSITEILHOM pabOoThHI 72
B T.Y. HHAMBHUyaJIbHOE 3a/laHUE
HenenpHOE KOJIMUYECTBO YACOB,
B T.4. ayJUTOPHBIX

3. OINHUCAHMUE JUCHOUIIJINHBI

SIBnsieTcst OCHOBOW ISl M3YUEHUS CIEAYIOIIMX TUCIUIUIMH: TOMOJIOTUH, MAaTEMAaTUYECKOTO
MOJIEJIMPOBAHUs, OCHOBaHUM F€OMETPUM U APYTUX.

Ilenvro xypca sBISETCS: U3YYEHHE METOJIOB MCCIIEAOBAHUS JIOKAIBHBIX CBOMCTB KPUBBIX U
MOBEPXHOCTEH, KiIacCH(UKAIMS KPHUBBIX M TOBEPXHOCTEH Ha OCHOBE HHBApUAHTOB, U3y4YCHHE
METPUKH B €BKJIUJOBOM M PHUMaHOBOW TE€OMETPUHU, OCBOCHHE (PYHIAMEHTAJIBHBIX IOHATUI
METPHUYECKUX M TOIOJIOTHYECKUX TPOCTPAHCTB, KOMIAKTHOCTH, CBSI3HOCTH, (OPMHPOBAHUS
HABBIKOB HCIOJIb30BaHUSl MPHJIOKEHUH T€OMETPO-TOMOJOTHYECKMX KOHCTPYKLIMH M METOJOB B
npoliecce JanbHENIIero o0y4eHus.
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3adanuem xypca sSBISCTCS: OCBOEHHUE anmnapara quddepeHmanbHoi T€OMETPUN U Pa3BUTHE
MaTeMaTHYECKON KyIbTyphl OyIYIIEro MaTeMaTHKa-HCCIeT0BaTENS.

TpeGoBanus K pe3yjbTaraM OCBOCHHUSI AUCHHUILIMHBI: MIPOLECC U3YyYEHUS AUCIUIUIMHBI
HamnpaBlieH Ha (pOPMHUPOBAHUE DIIEMEHTOB CJICIYIOIIMX KoMIleTeHINi B coorBercTBUU ¢ 'OC BITO
M0 JAHHOMY HAaINpaBJeHHUIO MOArOTOBKH (CIEeUaIbHOCTH):

a) oowexynomypuuvix (OK):

— CIMOCOOHOCTh HCMOJb30BaTh €CTECTBEHHOHAYYHbIE M MaTeMaTHYeCKUe 3HAHUS Ui
OpPUEHTHPOBAHMS B COBPEMEHHOM HH(popMaIioHHOM npoctpancTse (OK-3);

— ¢cImocoOHOCTh K caMoopranu3anuu u camoodpazoBanuio (OK-6);

0) npogpeccuonanvnvie komnemenuyuu (ITK):

B HayYHO-MCCIIEJJOBATEIBCKOW JIEATENFHOCTH: CIIOCOOHOCTh K ONpeAeNeHHr0 o0mmx ¢dopM U
3aKOHOMEpHOCTel oTAenbHOM mpeamerHon obnactu (I1K-1); crmocoOHOCT MaTeMaTHUECKHM KOPPEKTHO
CTaBUTh ecTecTBeHHOHayuHble 3amaun (IIK-2); cmocoOHOCTH cTporo JoKaszaThb  YTBEPXKICHUE,
c(hopMyIMpoBaThH pe3yNbTaT, yBUAETh cleACTBHA oiydeHHoro pesynbrata ([1K-3); cmoco6HOCTS MyOnmmaHO
NPE/ICTABIATh COOCTBEHHBIC U M3BECTHBIC Hay4YHbIe pe3ynbTatsl (I1K-4);

B pe3yabTare uzyueHusi y4eOHOH TUCHUTIINHBI CTYIEHT J0JIKEH:

3namo:

e CriocoOBI 33JaHMsI KPUBBIX U TOBEPXHOCTEH,

® TCOPEMBI O NMPEICTABIICHUU KPUBOH U IIOBEPXHOCTH B OKPECTHOCTH OOBIKHOBEHHOM TOYKH,

® OCHOBHBIC TEOPEMBI TECOPUHU KPUBBIX U TEOPHH MTOBepxHOCTEH (T. bBoHHE),

e moHsTus perepa @Ppene, dopmynsl DpeHe, KiraccU(DUKAIMIO KPUBBIX HA OCHOBE
WHBapPHAHTOB,

® THUIIBI OCOOBIX TOYEK IUIOCKUX AHATUTUYCCKUX KPHUBBIX, SBOJIOTY U IBOJBBEHTHI TUIOCKUX
KPHUBBIX,

® T[ICPBYIO U BTOPYIO KBaJpaTHUHbIC ()OPMBI Ha TOBEPXHOCTH,

e ompejeicHUe HOPMaJIbHONW M T'€0/Ie3MYeCKON KPHUBHM3HBI B JAHHOW TOYKE MOBEPXHOCTH,
TEOPEMBI O I'€0JIC3UUCCKHUX JINHUSX,

® TEOpeMbl 00 M30METPUUYECKUX MOBEPXHOCTSAX, CBOMCTBA MOBEPXHOCTEH C IMOCTOSIHHOM
IIOJIHOM KPUBU3HOM,

Ymemn:

3a/1aBaTh KPUBYIO U MTOBEPXHOCTh SIBHO, HEABHO U B MApaMETPUUYECKOM BUJIE,
HaXOJIUTh JUTMHBI KPUBBIX U MEPEXOANTH K HATypajIbHON MapaMeTpu3alu,
BBIYHCIIATh KPUBU3HY U KPYUYE€HHE MPOCTPAHCTBEHHON KPUBOH,

OTIpEeNIeTIATh YPaBHEHUS DJIIEMEHTOB TpexrpanHuka dpene,

BBIYHUCIISITH TIEPBYIO M BTOPYIO KBaIpaTUYHBIE (POPMBI TOBEPXHOCTH,

HAXOJIUTh YTIIbI MEXK1y KPUBBIMU U TUIOMIA/h KYCKa MOBEPXHOCTH,

OTIPEIETISATh TJIaBHBIC HAIIPABIICHUS U BBIYUCIISITH TJIABHBIE KPUBU3HBI IOBEPXHOCTH,
MIPOBOJIUTH KJIACCU(PUKAIIUIO TUTIOB TOYEK HA MIOBEPXHOCTH,

BBIYHCIIATH T€0I€3NYECKIE KPUBU3HBI JIMHUI HAa TTOBEPXHOCTH,

MCCJIEI0BATh I€0/1€3NYECKHUE TMHUU HA TOBEPXHOCTH,

MPOBOANTD KJIACCU(DUKALINIO TOBEPXHOCTEN HA OCHOBE MHBAPUAHTOB,

MCCJIEeI0BATh CBOMCTBA M30METPUUECKUX MTOBEPXHOCTEM,

MPOBOJIUTh U3MEPEHMS JJIMH KPUBBIX HA MOBEPXHOCTH MJisi €BKJIMIOBOM UM PUMaHOBOU

METpHK,

e Bnaoemos:

® OCHOBaMHM 3HAHMH Kypca MaTeMaTHYECKOTo aHalln3a, AaHAIUTUYECKOH TeOMETpHH,
JUHEHHOU anreOpbl, MU PepeHINaIbHbIX YPaBHEHUH,

® HaBBIKAMH TPUMEHEHHUS YaCTHBIX IPOHM3BOJHBIX BEKTOP-(QYHKIMH K WCCIIEIOBAHHIO
CBOMCTB KPUBBIX U IOBEPXHOCTEM,



® BIAJICTh KPUTEPUEM CBSI3HOCTH,
e BJAJETh TEOPEMON Diiepa.

4. COJIEP)KAHUE JUCLUIIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

B pamkax u3yyeHHMs IUCHMIUIMHBI IPEIyCMOTPEHBI CleAyionme (HOpMbl OpraHu3aluu
y4eOHOro npolecca: JEKIUH, IpakTUYeckre (J1abopaTopHbIe) 3aHATHSA, CAMOCTOSTENbHYIO padoTy
CTYICHTA.

JIeKUMOHHBIE 3aHATUS MIPEIIIOJIAral0T OBJIAJCHUE TEOPETUYECKUMU OCHOBAMH JTUCLUIUINHEI,
1abopaTopHbIE — AJIs OBJIAZICHUS METOIAMHU PELLIEHUSI IPUMEPOB U 3a]1a4.

CamocrosrenbHas paboTa CTYACHTOB MPEAyCMAaTPUBAET BBINOJIHEHHE JOMAIIHUX 3a/1aHUil,
MNOJArOTOBKY K MPAaKTUYECKUM 3aHATHUAM, H3Yy4eHHE Yy4eOHO-METOIMYECKOH JHTepaTyphl,
COCTAaBJICHUE KOHCIIEKTOB, IIOJrOTOBKY IIPE3EHTAUI U JOKJIa0B.

TGKYH_II/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA IMYTEM HAIMMCAHHUA CAMOCTOATCIIbHBIX U KOHTPOJBbHBIX
paboT MO pPEeLIeHNIO MPAKTUYECKUX 3aaHUN, MOAYJIBHBIX KOHTPOJIBHBIX pabOT 10 MPOBEPKE 3HAHUN
TEOPETUYECKHUX MOJIOKEHUH (OIpeIeIeHU, TEOPEM U UX J0KA3aTEJIbCTB).

B yuebGHOM mporecce NPUMEHSIOTCS AKTHBHbIE W HHTEPAKTHUBHBIC (OPMBI HPOBEIEHUS
3aHSATUN, BHEAyIUTOPHAs CaMOCTOsTENIbHAs paboTa, OauIbHO-pPEHTHMHIOBAas CHCTEMa OIEHKHU
yCIIEBa€MOCTH, TMYHOCTHO-OPUEHTUPOBAHHOE 00yueHue, IpobIeMHOe 00yueHue.

Marepuan ~ u3maraercss ¢ HCHOJB30BAaHHEM  OOBSICHUTEIBHO-WLIIOCTPATUBHBIX,
9BPUCTHUYECKUX U UCCIIEN0BATEIbCKUX METOOB MPENOIaBaHUS.

ITopsinkoBbIii HOMep
uTema Kparkoe cogep:kanue TemMbl
Cooeparcamenvhutii modyas 1. Teopust KPpUBBIX

Tema 1. CriocoObl 3amaHusi KpUBO#M Ha MIockocTu. OOBIKHOBEHHBIE M OCOOBIC

IlepBonayajbHbIe TOYKHM Ha KpuBOH. CTpoeHHe KpUBOH BOJIM3U OOBIKHOBEHHOM TOYKHU.

CBeICHHUS 0 KPUBBIX Crtpoenue kpuBoil BOIu3u 0co60i Touku. OCHOBHBIE (PaKTHI..

HA IJIOCKOCTH

Tema 2. BexTop- Ornpenenenue BEKTOP-(DYHKITHH. [Ipenen BEKTOP-(DYHKITHH.

(yHkuus ogHoM HenpepbiBHOCTh BekTOp-pyHKIMH. [uddepeHunpyeMocTs BeKTOp-

nepeMeHHOH ¢yuknun. Pan Telinopa mnst Bektop-QyHkuuu. HHTErpupyemocth
BeKkTOp-QyHKUuU. KacarenbHas Kk KpuBOH. YpaBHEHHs KacaTelbHOM.
Jnuna xpuBoil. EcrecTBeHHas (HaTypajpHasi) MapameTpu3anus
KpUBOU. buperyinspHbie KpUBBIE.

Temas3. Cormnpukacaromniasicsi TJIOCKOCTh U ee ypaBHeHHe. COompoBOXAAONTUI

ConpoBoskaaomui TpexXTrpaHHUK (TpéxrpaHHUK DpeHe) u ero sneMeHTbl. Dopmyinsl Opene

TPeXIpaHHUK. JUISl IPOCTPAaHCTBEHHOM KPUBOM.

Dopmy.bl Ppene.

Tema 4. KpuBuznam | KpuBuzHa u KpydyeHHE NPOCTPAHCTBEHHON KpuBoil. OCHOBHBIE

KpY4YeHHe KPHBOH. dopMynbl UIs BBIMHCICHHS KPUBH3HBI M KpydeHus. HaTypaiabHble

OcHoBHas1 Teopema YpaBHEHUS MPOCTPAHCTBEHHBIX KpUBBIX. OCHOBHAs TeopeMa TEOopuu

TEOPHH KPHUBBIX. KpuBbIX. Knaccugukaius KpuBbIX 10 UX HATYpAIbHBIM YPaBHEHUSM.

Knaccupurxanus

KPHBBIX.

Tema 5. Kacanue KPUBBIX. ConpuKOCHOBEHHE IJIOCKUX KpPHUBBIX.

HccnenoBanue Conpukacaromascs OKpPYKHOCTb. DBOJIIOTBI U DBOJIBBEHTHI IJIOCKHX

IVIOCKUX KPUBBIX KpuBbIX. Orubaromas ceMencTBa KpUBBIX. ACHUMNTOTHL. ACHMIITOTHI
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anreOpandeckux KpuBbIX. CTpOEHUE TUIOCKON KPUBOW B OKPECTHOCTHU
MPOU3BOJILHON TOYKHU

Cooe,

drcamentbHovlil MoOyas 2. Teopusi NOBepXHOCTENH

Tema 6.
IlepBoHayaJbHBIE
CBe/IeHHS 110 TeOpHH
IOBEPXHOCTEeH

OcHoBHBIE cITOCOOBI 33/1aHMSI HOBEPXHOCTEH. 3a/1aHIE TTOBEPXHOCTH B
BUJIE BEKTOP-(QYHKINHU ABYX MepeMeHHbIX. OOBIKHOBEHHBIE U 0COOBIE
TOYKM moBepxHOcTH. KpuBble Ha moBepxHocTH. KoopauHaTHbIe
JMHAW Ha ToBepxHocTH. KacarenpHas IJIOCKOCTb M HOpPMalb K
MIOBEPXHOCTH.

Tema 7.

IlepBas u BTOpPasi
KBaJipaTH4HbIe (POPMBbI
HA MOBEPXHOCTH.

[lonarue o mepBoi KBaapaTHYHOU (opMe MOBEPXHOCTU. M3mepeHue
JUIMH, YIJIOB M IUIOHIafed Ha NoBepXHOCTH. llonAarne msomerpum.
W3omeTpuunble TMOBEpXHOCTH. BTopas kBagpatuuHas ¢dopma
ITOBEPXHOCTH.

Tema 8.
Kpususna kpuBoii Ha
MOBEPXHOCTH

OcHoBHast ¢opmyna Juisi KPUBU3HBI KPUBOM Ha TOBEPXHOCTH.
HopMmanbhast KpuBH3HAa MOBEPXHOCTH M TEOAE3MYECKas KpPUBU3HA
noBepxHocTU. HopmanbHas KpHBU3HA IIOBEPXHOCTU B JAHHOM
HanpasJ€HUU. | TaBHbIE KPUBU3HBI U [JIaBHBIC HaNIpaBiieHus. TeopeMa
Ponpura. ®opmyna Ditnepa. Unaukarpuca lonena.

Tema 9
Knaccupukauus Touek
HA MOBEPXHOCTH.

l'ayccoBa u cpemHsis KpHUBU3HA TMOBEPXHOCTH. OIJUTUNITUYECKHE,
runepbonuueckre u mapabonuueckue Touku. OCHOBHas Teopema
TEOPHUH MOBEPXHOCTEM.

Tema 10. JInHuM KpUBU3HBL. ACUMIITOTHYECKHE JINHUU. [ 'eone3ndecKye JIMHNN.
Knaccnpuxanus Kparuaiimme nuHMM Ha NOBEpPXHOCTH. [IOBEPXHOCTH IMOCTOSIHHOU
JINHUH HA rayCcCOBOW KpUBU3HBI.
NOBEPXHOCTH..
TemaTnyeckuil nJjiax
KosanyecTBo yacoB
Ounas ¢opma o0yueHus 3aounas popma oOyuenus
B T.4. B T.4.
HasBanus B B
coJep KaTeJIbHbIX MOYJIei ¢ | g | E = gl % | 2 .
o > o = X = =)
U TEM 8 = 3 S|l sg| & ¢ S| 8| &g g
2 = g = 52| 8 oy = 5 e & o ¢
s | E| 2| e85 2| 8|E| &]¢gg
= = o | g £ ° =l 2] & | 89 3
e | '§ | g = sl 8 | g =
= = = = = &
Q o

oep:KRaTeJbHbINH MOAYJIb 1

Tema 1. IlepBoHayajibHBIC

12 |3 3 6

CBe/leHHs 0 KPUBBIX Ha
IVIOCKOCTH.
Tema 2. BexTop-GpyHKums 16 |4 4 8
O/IHOM IepeMeHHOH
Tema 3. ConpoBoRIAOIIUI 16 |4 4 2
TPeXrpaHHUK. PopMy.Jibl
®DpeHe.
T . K

ema 4. PHBH3HA H THE 3 6
KpYy4YeHHe KPMBOH.
Kuaaccnpukanusi KpuBbIX.
Tema 5. MHMccaenoBanme (16 | 4 4 8

IJIOCKHX KPUBBIX




Hmozo no
cooeprcamebHOMy 72 |18 |18 36
Mmooyawl

Coaep:kaTeJbHBIH MOTYJIb 2
Tema 6. IlepBoHayaJbHbIE Bl 3 3 6
CBe/IeHUs] TEOPUU
MOBEPXHOCTEH
Tema 7. llepBas u BTOpast 16 | 4 4 2
KBaJpaTuiHbie GopMbI
NOBEPXHOCTH.
Tema 8. KpnBusna kpusoii | 16 | 4 4 8
HA MOBEPXHOCTH
Tema 9. Knaccupukanusi 12| 3 3 6
TO4YEK HA MOBEPXHOCTH.
Tema 10. Knaccudpukauus 16 | 4 4 8
JIMHUI HA OBEPXHOCTH.
Hmozo no
cooepycamenvHomy mooyaro | 72 | 18 | 18 36
2
Bcezo uacoes 144 | 36 | 36 72

5. METOAUYECKHUE PEKOMEHJAIMHU JJIA ITIPOBEJAEHUA JEKIIMOHHBIX,
INPAKTUYECKHWX 3AHATHI

TeMbl JIeKIHOHHEIX 3aHATHH

No Konuuecmeo
wn Ha3zeanue memui waCos
1 | IlepBoHauanbHbIE CBEEHUS O KPUBBIX Ha IUIOCKOCTH M B IPOCTPAHCTBE. 3
VcTopust pa3BUTHS MOHATUS «KPUBAsDH)

2 |Bekrtop-¢QyHKUMsS ~ OnHOM  mepeMeHHOW  (ompezdeneHue,  Mpened, 4
HENPEPbIBHOCTD, TU(PPepeHIINPYyEeMOCTh, HUHTETPUPYEMOCTB )

3 |ConpoBoxpaaroumii TpexrpaHHUK (KacaTelbHasi, OWHOpMalb, TJaBHas 4
HOpMaJlb). Popmyisl Ppene

4 |KpuBnuzHa u kpyuyeHue KpuBoil. OCHOBHas TeopemMa TEOPHUH KPUBBIX. 3
Knaccuukanus KpuBbIX

5 |UccnenoBanue NiaocKuX KpUBBIX (0COOBIE TOYKH, aCUMITOTHI, SBOJIIOTHI, 4
BOJIbBEHTBHI)

6 |IlepBoHauanbHble CBEIEHUS TEOPUHM IMOBEPXHOCTEH (CrocoObl 3ajaHus, 3

perymsipHbIe TOBEPXHOCTH, KacaTeJIbHas TUIOCKOCTh, HOPMAJIb)

7 |llepBas u BTOpas KBaapaTHuHble (OPMBI MOBEPXHOCTH (METpUUYECKHE
3MEpPEHUS Ha TIOBEPXHOCTH, OTKJIOHEHNE TOYEK, JIEXKALMX HAa IOBEPXHOCTH 4
0T KacaTeIbHON MIIOCKOCTH)

8 | KpuBu3Ha kpuBoi Ha noBepxHocTH. MHaukarpuca JlroneHa 4

w

9 | Knaccuduxarus Touek Ha MOBEPXHOCTU. TpU TUIA TOUEK

10 | Knaccuduxarus nuHuil Ha MOBEPXHOCTH (Te0Ae3nUecKHe, KpaTyallue). 4




| [BCEro 36
TeMbl NPaKTHYECKUX 3aHATHI
o Konuuecmeo
i Ha3zeanue memoi waCos
1 | IlepBoHauanbHbIE CBEACHUS O KPUBBIX HA IJIOCKOCTH U B IPOCTPAHCTBE 3
2 | BexTop-¢yHKIHS OHOM IEpEMEHHOMN 4
3 | ConpoBoxaatomuii TpexrpaHHuk. @opmyisl Opene 4
4 | KpuBu3Ha u kpyueHune kpuBoid. Kimaccupukanmst KpuBbIX 3
5 | HccnenoBaHue IIIOCKUX KPUBBIX 4
6 |IlepBoHauanbHbIE CBEAEHUS TEOPUH IOBEPXHOCTEN 3
7 |IlepBas u BTOpas KBagpaTHIHbIC (POPMBI TOBEPXHOCTH. 4
8 | KpuBu3Ha KprBOI Ha MOBEPXHOCTH 4
9 | Knaccudukanus Touek Ha TOBEPXHOCTH. 3
10 [ Knaccudukanus TuHUI Ha TOBEPXHOCTH. . 4
BCEI'O 36
6. METOAUMYECKHUE PEKOMEHJALIMHA I1O OPTAHU3ALINU
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Opranusanusi caMOCTOATEIbHON Pa0d0ThHI CTYICHTOB
3 Konuuecmeo
wn Ha3seanue memot 4aCos
1 | IlepBoHauanbHBIE CBEACHMSI O KPUBBIX HA IIJIOCKOCTH U B IIPOCTPAHCTBE. 14
VcTopust Tpanchopmaluy onpeaeneHuss KpUBOM.
2 | BexTtop-¢yHKIMS OHOM EPEMEHHOIA. 14
PerynsipHble KpUBbIE U CLIOCOOBI X 3aJaHUS.
3 | ConpoBoxnatomuii TpexrpanHuk. @opmyisl OpeHe. 14
«Kpusas» Ileano.
4 | KpuBu3Ha u kpyueHue kpuBoid. Kiaccudukanms KpuBbIX. 14
KpuBble ¢ MOCTOSHHBIM OTHOLIEHHEM KPUBU3HBI U KPYUECHHUS.
5 | HMccnenoBaHue INIOCKUX KPUBBIX.
Kpussie B Mmexanuke. ¥Y3isl. [lonnHoM Anekcannepa. Kpussle B n-MepHOM 14
€BKJIUJ0OBOM IPOCTPAHCTBE.
6 |IlepBoHauanbHbIE CBEAEHUS TEOPUU TOBEPXHOCTEH.
[ToBepxHoctu 2-ro mopsiaka. Jluneiuatsie moepxHocTH. [loBepxHOCTH 14
BpalllCHUS.
7 |IlepBas u BTOpas KBagpaTuyHble (POPMbI TOBEPXHOCTH. 15
MuHuManbHbIE TOBEPXHOCTH. VI3MepeHus Ha MOBEPXHOCTH.
8 | KpuBH3HaA KpUBOI Ha OBEPXHOCTH. 15
HccnenoBanue reo1e3nYeCKUX U KpaTYalliuX Ha TOBEPXHOCTH.
9 |Knaccudukanus Touek Ha TOBEPXHOCTH. 15
CBs13b TUIIA TOYEK HA MOBEPXHOCTHU C BUAOM MHAUKATpUCHI [foneHa.




10 [Knaccudukanus TMHUN HA TTOBEPXHOCTH. 15

BCEI'O 144

7. HNHIAUBUAYAJBHBIE 3AJAHUA COAEPKATCA B METOANYECKHUX
YKA3AHUAX

06p33e11 BBIINIOJTHCHUSA MHAUBUHAYAJIBHOI'0 3aJaHUA

HccaenyiiTe mosepxnocts 7 = (wcosv, usinv, u?)

v € (0;2m)

1. EcrectBeHHas 001acTh ONpPEAEICHUS IOBEPXHOCTH { R
ue

2. PerynspHoCTb.

Haxomum 7, u 7,: 7, =(cosv, sinv, 2u), %, = (—usinv, ucosv, 0).
Bruucnsem 7, X 7, =(2u?cosv, —2u?sinv, u).

JIns BBIACHEHMS BOIIPOCA O BBINOIHEHHH YCIOBHSA 7, X T, # 0, 3aMeHuM ero Ha |7, X 7| #
0. Umeewm |7, X 7,| = |u|V4u? + 1. Ouesumno, uro |7, X7, = 0npu  u = 0. Takum oGpazom

npu u = 0 umeem ocodyto Touky M (0; 0; 0)
BbIBO/I: TOBEPXHOCTH C 0CO00H TOUKOM.

3. Hert HeO6XOI[I/IMOCTI/I.

4. Haiinem ypaBHEHMsSI KOOpJUHATHMX JIMHUM M BBISICHUM TI'€OMETPUUYECKUH o0Opa3 3THX
KPUBBIX.
Tak kak Hala MOBEPXHOCTh MPECTABISET COOOM MOBEPXHOCTh BPALICHUs, & UMEHHO

napaGosiou1 BpameHus z = x2 + y?, To ompejieJleHHe CEMEHCTB KOOPAMHATHBIX JIMHHUM
OYeHb MPOCTOE, ATO MEPHIMAHBl W Tapaielr MOBEPXHOCTH BpamieHus. [lapabomoun
BpallleHus 00pa3oBajIcs B pe3yjibTaTe BpallleHHs YacTH napabonbl y = u, z = u?, nexamei
B NEPBOM KBajpaHTe MIIOCKOCTH (yz). [loaToMy OHO ceMeNHCTBO KOOPAMHATHBIX JMHUHN
MpeACTaBISIET cO00M ceMelcTBO mapadoi (MIOCKUX JIMHUM, 00pa30BaHHBIX MEpeceYeHUM
napa0oJion1a BpallleHus ¢ IUIOCKOCTSIMH, POXOIAIIMMHU Yepe3 och 0Z), a BTOpoe CeMEeNCTBO
- 3TO CEMENCTBO OKpYKHOCTEH (IepeceueHue napadoaouaa MIOCKOCTAMH Z = const.

B o0meMm e ciydae Halo0 HaXOAWTb KPUBHM3HY U KpY4YE€HHE KOOPJIMHATHBIX JIMHUN U
YCTaHABIIMBATh UX FEOMETPUUECKUI 00pa3.

a)u —JIuHUS v = const

7= (qu, cou, u?);  c¢2+c? =1 — cemeiicTBo mapadon
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|Frx#"|

Haiinem kpususny o gopmyne k = BE

" = (¢q,¢y,2u), 7" =(0,0,2), 7 X 7" = (2¢,; —2¢4; 0),

7 X 7| = \J4ct + 4c? = J4(cE +c}) = VA =2, |F| = V1 + 42

Takum obpazom: k = 2

(1+4u?)’/2’
(F r—llr—lll)
Haxonaum kpyueHue o Gopmysie: & = ———-.
|FrxFrn|?
Tak kak 7' = 0 = & = 0 — ceMelCTBO JIOCKUX KPUBBIX - ITapadoIL.

0) v—nuHusI u = const.

UmeeMm, 7 = (¢, cosv; ¢, Sinv; c,). D10 cemeiictBo okpyxkHocTeit x2 + y2 = ¢Z, (R = ¢y),

JCXKAIUX B INIOCKOCTAX Z = Cy = const. O‘IGBI/II[HO, 4TO 9TO IJIOCKUEC KPHUBBIC.

5.CocraBrUM ypaBHEHUs KacaTeIbHOM TUIOCKOCTH U HOPMAJIU B JAHHOW TOUYKE MOBEPXHOCTH.

T
[Tonaraem ug = 1, vy = > Torga Toyka Ha MOBEPXHOCTH MMEET CIIECAYIOLIUE JAEKAPTOBBI

koopauHatel P(0; 1; 1).
Hanee, 7;, = (cosv,sinv,2u)lp, = (0;1;2), 7, = (—usinv,ucosv,0)l, = (—1;0;0).

x y—1 z-1

YpaBHEHHE KacaTelbHON IUIOCKOCTU HAXOAUM M3 paBeHCTBA | 0 1 2 |=0, Te.
-1 0 0
2y — z — 1 = 0 — xacarenpHas MJIOCKOCTb.
X y—1 z—1
YpaBHEHHE HOPMAIIH 3a7A€TCS B BUIE =5 T

6. Haiiziem nepByio kBaapaTHuHyIO (QOpPMY:
I(du, dv) = d7* = E du® + 2F dudv + G dv?.
E=7?=1+4u? F=7%,"7,=0,G =72 =u?
I(du, dv) = (1 + 4u?)du? + u?dv?

F
7. BpraucinM yroa Mexay KOOpAMHATHbIMM JUHUSAMHU. Tak kak F = 0 = cosg = N 0=

¢ = 90°. Takum 00pa3oM, KOOpJMHATHAS CETh OPTOTOHAJIbHA, 32 UCKIIOUEHHEM 0CO00M TOUKH.

8. Haitnem nnum oneHnM miomaap 4acTu MOBEPXHOCTH.
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u € 1,2]}

[
ST
L VR

S = ff Mdudv = ff (1 + 4u?)u?dudv = {D:{

2 T 2
=f \/(1+4u2)uduf Zdv =%f é(1+4u2)1/2d(1+4u2) =
1 T/ 1

_n2

_ 233012 = = (1732 — &3/
=5 L+ a2 = =172 =572

9. Haiinem BTOpYIO KBaJIpaTHUHYIO POPMY.

7, = (cosv,sinv, 2u), 1, = (—usinv,ucosv, 0),

7, X 7, = (—=2u? cos v, —2u? sinv,u), |7, X 7,| = |u|Vauz + 1
fyXh,  —2ucosv —2usinv 1
Xl Ve a1 Va1 VRE T

1w = (0,0,2), 7, = (—ucosv,—usinv,0), 1, = (—sinv, cos v, 0)

n=

mua 2 == _ 2u?
L=t n =g M=t n=0, N =1y 0= rom
2 5 2u? )
[I(du, dv) = ————=du* + ———=dv
4u? +1 4u? +1

10. CocraBuM ypaBHEHUE UHAUKATPUCH] [[fonieHa U ONpeesIuM F€OMETPUYECKOE MECTO TOUEK.
2 2 2u? 2|
x“ + =1, u # 0 (06macTb peryasipHOCTH MMOBEPXHOCTH).
|\/4u2+1 \/4u2+1y ’ ( peryip p )

2 >0 2u?
——————— u ——————
v4u? + 1 Vv4u? +1

> 0 = reoMeTpuYeCKOE MECTO TOYEK — ILIUNC.

11. Haiinem riaBHbIe KpUBU3HBI IOBEPXHOCTH, FAyCCOBY U CPEJIHIOIO KPUBHU3HHBI.
L—kE M —kF

ITo ¢popmyie M—kF N-—kGl = 0 Haxonum
2 _ 2
NyERE] k(1 + 4u®) 0 0
0 22|
v4u?+1
2 kA +4ud) <—2u2 k 2)
J— u . —_ u =
Vau? +1 4u? +1
k(1 + 4u?) 20
—_—= u‘), —=kyu
aZ 1 wr+1
2 2
k k, =

o (4u? + 1)3/2' 2 4u? +1
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4
(4u?+1)2

ki + ks 1 1 2 + 4u?
= > = 3/ + 1/ = 3/
(4u?2+1)72 (4u2+1)/2 (4u?+1)7/2

Takum obpazom, umeem K =k -k, =

12. Onpenenum THI TOYEK MOBEPXHOCTH.

Tak kak K > 0 = TO BCe TOYKH IOBEPXHOCTH — 3JIJIMIITUYECKHE.

13. BbIsICHUM M30METPUYHA JIM TIOBEPXHOCTh:
a) miockoctu (K, = 0).

0= IMOBEPXHOCTb HE U3OMETPHYIHA IIJIOCKOCTH,

T (duZ+ 1)2
0) chepe (K., = — = const > 0).
K = m # const = IMOBEPXHOCTb HE N3OMETPHUIHA C(bepe.

B) iceBocdepe (K. = const).

= W # const = NOBEPXHOCTb He U30MeTPUYHA NceBAoCepe.

14. SIBnsiercs a1 MOBEPXHOCTh MUHUMAIHHON?
H % 0, noBepXHOCTb HE SABIISIETCSI MUHUMAJIbHOM.

15. 3anuiieM  ypaBHEHHsI T€OJC3MYCCKMX KPHBBIX HA TOBEPXHOCTH U  ONPEICIUM
reoMeTpHuecKue 00passl.
Haiinem 3nauenust cumBosioB Kpucroddens:

1
ET}, +F T} =2E, =0 (1+4u®)r, =8u UL
3 1 W22, = 0 1 0> 171+ 4u2;
FF}1+GF%1=Fu—§EU=0 1= 2 rz, =
1 2 1 1
ETi, +FF12—§EU (1+ 4u )1“12_5 0 I12=0
X ; 1;
1 o2 1 rz, =—
1+4u®)Tl, =0—=-2 M =—s
{( +au )2 222 2t S 22 7 14412 Takum 06pasoMm,
uFZZZO FZZ_
L2 . Buu'? uv'?
A=THu'" 4+ 2Tu'v +F22v REP I ARE Y
2u’v’

B =T2u'"? + 2I%,u'v’ + I'3,v'? ;
u

nux



o "yt Buu'? uv'? . 2u'v' 0
u'v' —v''u — v — u' =0,
1+ 4u? 1+ 4u? u
2 2
vy 8uu uv 0
u — =
2 2 =Y
1+ 4u2 J1+4u nuddepeHnnanbHble YPaBHEHHUS, OIIPEICIAIONINE
" uv
v + =0
u

reoJie3avyecKue JUHUH.

Tak xak Hamia IMMOBCPXHOCTD ABJIACTCSA IMOBCPXHOCTBIO Bpall€CHUA, TO I'COACIUYCCKHUMHU JIMHUAMU

ABJIAIOTCA MEPUMAHBL: B IJAHHOM CIIydae u-JIMHUH, v=const: 7 = (c;U; C,u; u?).

8.

10.
11.
12.

13

14.
15.

16.
17.
18.
19.
20.

21.
22.

23.

24.
25.
26.

KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIAU

MoryT I pa3IYHbIe TapaMeTPUUECKUEe YPAaBHEHUS ONPEEIATh OAHY U TY K€ KPUBYIO?
Crnenyer nmu W3 HENPEPHIBHOCTH BEKTOP-(PYHKIMU HENPEPHIBHOCTh €€ KOOPAMHATHBIX
byHKIHiA?

Cnenyer mu u3 auddepeHrpyeMocTd BeKTOp-GQyHKIMU nuddepeHpyemMocTs ee
KOOPAWHATHBIX (PyHKINHN?

Britekaer mu nuddepenmmpyemocts BekTop-QyHKIMU U3 auddepeHmpyemMocTu ee
monyina? [louemy?

SIBysieTcst M YCJIOBUE PETYJISIPHOCTH KPUBOW JTOCTATOYHBIM YCIIOBHUEM CYIICCTBOBAHHS
KacaTelbHON?

KakoB reoMeTpuyecKuii CMBICI: a) KPUBU3HBI, 0) MOJYJISl KPYYEHUS] KPUBO#T?

3aBHUCUT JIM Kpy4u€HUE KpUBOi1 OT ee napamerpuzauuu? [louemy?

Byner nu kpuBas NIOCKOH, Y KOTOPOW B KXKJIOW TOYKE KPyUEHHE PABHO HYIIO, a B OJTHOU
TOUYKe KpydeHue HeomnpeaeneHo? [louemy?

MOXHO JI IO KPUBHU3HE KPUBOU OIPEIEIIUTh, SBIISICTCS JIM OHA OTPE3KOM MPSIMO¥i?

YTo MOKHO CKa3aTh O KPUBU3HAX B COOTBETCTBYIOIIMX TOYKAX MOJOOHBIX KPUBBIX?
Kakue 3HaueHns MOKET MPUHUMATh HATYPaJbHBIN MapaMeTp Ha OKPY>KHOCTHU paauyca 4?
CymectByeT nu 6a3uc @penHe B TouKax MpsiMoin?

. 3mensercs nu npu IMepexoac K HOBOM napamMeTpusaliui B HpOHSBOJ'ILHOﬁ TOYKC

pEryJspHON KpUBOM BEKTOP CKOPOCTH?

Byzet nu kpuBas F = F(t) GuperynspHoii, ecnu ¥ u 7' HeHyneBble BekTophl? [Touemy?
Kak pacnosnoeHbl BEKTOp CKOPOCTH U BEKTOP YCKOPEHHs B IIPOM3BOJIBHOM TOYKE, €CIIH
napaMeTp Ha KpUBOM HaTypajJbHBINH?

CymectByet nu 6a3zuc dpene B Toukax perynspHoit kpusoii? [Touemy?

MoskeT 11 KpruBHU3HA OBITH PAaBHOW HYJIIO B OIHOM TOYKE KPUBOM?

JUis KakuX KpUBBIX MOXKHO 1ocTpouTh 0azuc dpene? [louemy?

Kakwue cymiecTByroT ciocoObl 3a1aHNsI TOBEPXHOCTEN ?

MoXHO JIn mapaMeTpUYeCKUMH YPaBHEHUSIMHU 331aTh MOJHOCTHIO BCIO chepy?

KakoB reOMeTpHYECKUI CMBICI BEKTOPOB: @) 7, U I, ? 6) ¥, X T,?

MoryT 1M [Be KOOpAMHATHBIE JMHHM KacaThcs APYT Opyra B HEKOTOPOH TOYKe
pEryJIIpHON KpUBOM?

Kakue KpuBble SBISIOTCA KOOPAMHATHBIMH JIMHHAMH HA IJIOCKOCTH: a) B J€KapTOBOI
cucTeMe KOOpauHaT? 0) B TIOJNAPHOl CHCTEME KOOPAUHAT?

MeHSIOTCS TM IPH 3aMeHe HapaMeTPoB Ha ITOBEPXHOCTH KOOPAMHATHbIE IMHUM.

KakoB reomerpuueckuii cmsicn Bekropa dr =7, du+r.dv?

KakoB reomerpuueckuil CMBICI 3HAYeHMH MEpBOH KBajgpaTHUHOW (opMbl Ha
MOBEPXHOCTU?



27.

28.

29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.

43.
44.
45.
46.
47.
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[To xakuM (hopmysiaM MOKHO BBIUMCIHTH JUIMHY KPUBOM Ha MOBEPXHOCTH, YrOJ MEXKIY
JMHUAMH Ha TIOBEPXHOCTU?

MeHnsieTcst i mpu 3aMeHEe KPUBOJUHEHHBIX KOOPAWHAT HA IMOBEPXHOCTH: a) IMepBas
KBaJpaTH4Has (hopmMa MOBEPXHOCTU? O) TUIOIAAb MTOBEPXHOCTH? B) HOPMAIIbHBIA BEKTOP
K OBEPXHOCTH?

KakoB reomeTpudeckuii CMBICI: a) 3HAYEHUW BTOPOW KBaApaTUIHOH (popmbI? 0) MoIyIs
HOPMaJbHOW KPUBU3HBI?

JlaTb onpenieneHye Ii1aBHbIX KPUBU3H U TJIABHBIX HAIPaBJIECHUI HA TOBEPXHOCTH.

MoskeT i B TOUKE MOBEPXHOCTU OBITH POBHO TPH IJIaBHBIX HANIPABICHUS?

Kakoli reoMeTpuyecKuii CMbICI UMEET 3HaK rayCCOBOM KpUBU3HBI?

Jatb onpeneneHre n30MeTPUYHBIX TOBEPXHOCTEH.

Jlatb onpenenenre MHAMKATPUCHI [{roneHa.

Mosket 1 uHauKaTprcoit J[rorneHa ObITh: a) mapadona? 6) OKpyKHOCTB?

SBnsercs mu chepa MUHUMATBLHON TOBEpXHOCTHIO? [Touemy?

JIBe MOBEPXHOCTH UMEIOT OJJUHAKOBBIE TayCCOBBI KPUBU3HBI B COOTBETCTBYIOIUX TOUKAX.
SIBAAIOTCS 1M OHU U30METPUYHBIMU?

W3oMeTpuyHBI 11 TOKAIBbHO cdepa U MIOCKOCTh?

W3mensiercss i nipu M3rubOaHUM MOBEPXHOCTHU: a) €€ rayccoBa KpuBH3HA? 0) BTOpas
KBaapaTtuyHas (popma? B) 3ilyiepoBa KpuBU3HA?

JlaTb 0JTHO M3 ONpeeSICHUI T€0Ie3NYECKON JIMHUU Ha TOBEPXHOCTH.

Kaxkue kpuBbIe SBISIOTCS re0Ie3NIeCKUMHU: a) Ha cpepe? 0) Ha TIocKoCcTH? B) IMITHHApE?
CKOJIBKO CYILIECTBYET I'€0/I€3UYECUX IPOXOIAIIMNX: @) UEPe3 JaHHYIO TOUKY IIOBEPXHOCTHU?
0) depe3 NaHHYIO TOYKY IMOBEPXHOCTH B JAaHHOM HaIlpaBlieHHMH? B) uepe3 JBE TOYKH
MOBEPXHOCTU?

MoryT 11 1Be reofie3ndecKue KacaTbCsi Ipyr apyra?

Coxpansiercs I Ipyu U3rHOaHUU MOBEPXHOCTH CBOMCTBO KPUBOil OBITh re€01€3UYECKOM?
SBisieTcst kpaTyaiiiias JMHUS T€0Ie3UYECKOM?

Bcsikast mu reosie3ndeckast TMHUS SIBJISETCS KpaTdaniiei?

CdopmynnpoBaTh OCHOBHYIO TEOPEMY TEOPHUH ITOBEPXHOCTEH.

9. OBPA3EIl MOAYJBHOI'O KOHTPOJIA

O0pa3sen MOy IbHOI KOHTPOJILHOI padoThl Nel

I'OY BIIO «IOHELIKWIT HAITMOHAJIbHBIN YHUBEPCUTET» 5
OAKVIIbTET MATEMATHUKU 1 THO®OPMALIMOHHLIX TEXHOJIOTI'M1
Kadenpa Bbiciieil MaTeMaTHKU U METOAMKY IPENOIaBAHNS MaTEMaTUKU

O0pazoBarenbHBIN YPOBEHD OakajgaBpHaT
Hamnpagsnenue nmoaroroBku: «MateMaTukay

Cemectp 3

YuyeOnasa guctuminia: Juddepennmans,aas reoMeTpus

BAPHUAHT 1

2 0aiuia

Haiinure kpydyeHue dumica.
B kaxnoii 11 TOuKe peryaspHOM KpUBOM MOKHO IIPOBECTH KacaTesbHy0. [louemy?

Kakue 3HaueHus: NpUHUMAaET HaTypalbHbINA apaMeTp Ha OKPY>KHOCTH paanyca 47

YT0 MOKHO CKa3aTh O KpHBHU3HaX B COOTBETCTBYIOIIHNX TOYKAX HO)IO6HI)IX KpI/IBBIX?

Bonpo| Bompocsl mo

ChI IIO

CBoiicTBa npeiesIoB BEKTOP-PYHKIINH.
Lt

Bekrop-pynkuus oaHoil nepemenHoil (ompenenenue) Ilpenen BekTOp-QYHKLIUU.
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Jloka3zarb, 4TO OTPE30K MMEET MUHMMAIbHYIO UIMHY CPEIU BCEX KPUBBIX, KOTOPBIE
COEIUHSIOT €r0 KOHIIBL.

Bonpoceino7

0aioB

Jlana kpuBas: 7 = (V2t + 1; et~1; e~ t*1).

a)  sABAfeTcA M KpMBas  peryjqApHOM B ecTeCTBEHHOH  o6mactu
oInpe/IeleHus;

0) HaiiuTe MM OLIEHUTE JUTMHY JaHHON KPHBOM MM ee KaKOro-To KycKa.

B) COCTAaBbTE ypaBHEHHUs 3IEMEHTOB Tpexrpanuuka ®pewe B Touke (V2 + 1;1; 1);

I') BBIYUCINTE KPyYEHHE TAaHHOU KPUBOM.

VYTBepxkIeHO Ha 3aceiaHuu Kadeapsl BHICIIEH MaTeMaTHKH M METOIUKH MPEIOIaBaHNsl MaTeMaTHKH
IIpotokon Ne ot «_ » 202 ropa

3aBenyommuii kagenpoii

JK3aMeHaTOp

O6paszeu, MoAyIbHOW KOHTPOJIbHOM paboTbl N22

TOY BIIO «{OHELIKUI HALIMOHAJIbHBIA YHUBEPCUTET»
®AKYJIbTET MATEMATHUKYU Y UTHOOPMATIMOHHBIX TEXHOJIOT U
Ka(bez[pa BBICIIIE MATEMATUKH U MCTOJUKHU IIPCIIoaaBaHuA MAaTCMATHKH

OO6pa3zoBaTenbHBIN YPOBEHB OakanaBpuar
Hanpapnenue noarotoBku: «MareMaTHKay

Cemectp 3

Vyebnas nucuuiumba: JduddepeHimanpaas reoMeTpus

BAPUAHT 1

Oasuia

JlaTb ompeesieHue MPOCTOro Kycka NOBEPXHOCTU

Z[aTI; ONIPCACIICHUC I'TIAaBHBIX KPUBHU3H U I'NTABHBIX HaHpaBJ’ICHI/Iﬁ

3. JaTh onpeneneHne KOOPAUHATHBIX JTUHUN HA TTOBEPXHOCTH

4. ChopmynupoBaTh OCHOBHYIO TEOPEMY TEOPUH TOBEPXHOCTEH.

Bonpocsl 1o 4| Bonpocskl 1o 2

Oasuia

5. Z[OKa)KI/ITe, YTO IrecoaAC3NYCCKUMH Ha cq)epe ABJIAOTCA AYTU OOJIBIIIHX 0pr>KHOCTCI>i.

TaHa IOBEPXHOCTh ' = {V sinu; v+ 2; VCOSM}

CocraBbTe YPaBHCHUC HOpMaAJIU B TOYKEC C KOOpANHATAMU (%; ].) .

Bomnpocer o 9

0aJIoB

7. BeiBecT Gopmyny JUIsl T€OIE3UYECKON KPUBH3HBI

JEG - F?

k,= —((A+u" W —(B+v")u')
(Eu'2 +2Fu'v'+Gv'2) 2
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YTBeprkAeHO Ha 3acefaHny Kadeaphl BBICIICH MATEMAaTHKH U METOANKH MPETOaBAHHIS MAaTEMATHKH
IIporokon Ne  oT«_ » 202 rona

3aBenyrommii kageapoii

JK3aMeHATOP

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

r'OY BIIO «JOHELIKUI1 HALIMOHAJIbHBII YHUBEPCUTET»
®AKVJIBTET MATEMATUKN U THOOPMALIMOHHBIX TEXHOJIOI M1
Kadenpa Briciieil MaTeMaTHKHA U METOJAMKH TPEIIOIaBaHUs MaTEMaTHKH
OO6pa3zoBaTenbHBIN YPOBEHB OakayiaBpuaT
Hanpapnenue noarotoBku: «MareMaTHKay
Cemectp 3
Vyebnas nucuuiumba: duddepeHimanpaas reoMeTpus

BWJIET 1

1. Bropas kBagpaTtuuyHas opMa NOBEPXHOCTH.
2. BepHo 1, ut0 7#%(f) = const. TOT1a M TONBKO TOT/IA, Korma 7(r) L #(1)?

t
3. CymectByeT 11 QyHKIMS 0OpaTHAst K QYHKIHH § = I |17"(z')|dr , €CIIM KpuBas ¥ = F(r)
0
peryisipaa?
4. Yto MOXKHO CKa3aTh O KPYUYE€HUHU B COOTBETCTBYIOIIMUX TOYKAX MOJOOHBIX KPUBBIX?
JlokaxuTe, UTO KpUBas SABJISICTCS] BUHTOBOM JIMHUEH, €CITU €€ KpUBU3HA paBHA 3, a
KPYYEHHE PABHO 3.

b

6. Jana nosepxuocts 7 = {(u—1)sin2v; (u—1)cos2v; u}

a) YpocTuTe ypaBHEHHE MOBEPXHOCTHU C MMOMOIIIBIO 3aMEHbI KOOPIUHAT.

0) Haiinure yron mexny KOOpAUHATHBIMU JTUHUSIMH.

B) YKa)XUTe OJIHY U3 TNIaBHBIX KPUBU3H B MPOU3BOJIBHON TOUKE OBEPXHOCTH.

r) M3omeTpuyHa 11 MOBEPXHOCTH cdepe?
7. BepHo 11, 4TO BCsIKasi reo/1e3n4ecKasi COeMHAIONIast 1B€ TOUKH C(epbl SIBIsAETCS
KpaTJanieit?
8. HaiiTu reosesndeckue JTMHUM Ha TEIIUKOUIE.

YTBepﬁ(HeHO Ha 3aCCaaHuu Kacbe):[pm BBICIIEH MaTeMaTHKU U METOAUKH MpEHoJaBaHUd MaTEMATUKN
IMporoxon Ne  oT «__ » 202 rona

3aBenylomuii kagenpoi

JK3amMeHaTop

Kpumepuu oueHuesanus IK3amena

Homep 3a0anusn Koauuecmeo 6annoe
Nel 10
No2 4
Ne3 4
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N4
No5
No6 a)
Ne6 0)
Neb6 B)
Nob6 1)
No7

Ne§ 4
Bcero 50 6amnoB

RN RN AR

11. KPUTEPUU OLIEHUBAHMUSA

B Tteuenue cemectpa oOydaroluiics MoxeT 3apaboraTh Oanbl 3a CIEIYIOLIUE BUAbBI
NeSITebHOCTH: MHIUBUIYaIbHOE 3aJaHHe (JOMAIIHUE PabOThI), CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboThl MO NPAaKTHUKE, MOAYJIbHBIE KOHTPOJbHbIE PAabOThl MO TEOPUUM M HpaKkTUKe (B oOmien
cnoxHocTd MakcuMmyM 100 OanyioB), akTUBHOCTb Ha 3aHSTUAX, WHAUBHUAYaJIbHbIE TBOPYECKHE
3afaHus (OOHyCHbIe Oayuibl). DK3aMeHalMOHHas paboTa OLEHUBAETCs MOCIIe 3aIUThl MAKCUMYM B
100 6amtoB. OueHKa 3a ceMecTp BBIYHUCISIETCS] KaK MAaKCUMaIIbHAsS M3 TIOJTYYEHHBIX 32 CEMECTp U Ha
9K3aMEHEe M BBICTaBJseTCs corylacHO mikane, npuHsaTtoil B JlonHY. Bonee moapoOHble kputepuu
pa3palaThIBatOTCsl UCXOJS U3 KOHTUHTEHTA U JIOBOAATCA /10 BElOMa CTYJIEHTOB B IEPBBINA Mecsll
o0OyueHusl.

Omeem cmyoenma Ha IK3amMeHe OLICHUBAETCS OJHOM U3 CIEAYIOIIUX OLEHOK: «OTIMYHO,
«XOpOUIO», «YIOBICTBOPUTEIbHO», «HEYIOBIETBOPUTEIBHO», KOTOpBIE BBICTABISAIOTCS IO
CIIEIYIOIIUM KPUTEPUSIM.

OLEeHKM  «OTJIMYHO»  3aCIy)KMBaeT  CTYJIEHT, OOHapyXHBIIUH  BCECTOPOHHEE,
CHUCTEMAaTHUYEeCKOe U II1y00KOoe 3HaHUE yueOHOTO U HOPMATUBHOI'O MaTepuasia, yMEIOIUi CBOOOIHO
BBINOJIHATH 3a/laHMsl, IPEAYCMOTPEHHBIE MPOTrPaMMOMN, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIH C
JIOTIOJTHUTEIIFHON JIMTEPaTypol, peKOMEHAOBaHHOW Kadenpoil. Kak mpaBwiio, oTinuyHas OleHKa
BBICTABJIIETCSL CTYJEHTAM, YCBOMBIIUM B3aMMOCBSA3b OCHOBHBIX IOHSATUN Kypca, UX 3HAYEHUE I
npuodperaeMoil mpodeccuu, MPOSIBUBILINM TBOPUYECKUE CIIOCOOHOCTH B MOHUMAaHHUH, U3JI0KEHUHN U
UCIOJIb30BaHUH y4eOHOT0 MaTepHaa, 3HatoIUM TOUKHU 3pEHHsI Pa3INYHBIX aBTOPOB M YMEIOIIUM UX
AQHAJIM3UPOBATh.

O1eHKa «XOpOLIO» BBICTABISAETCA CTYAECHTaM, OOHApYKUBLIMM IOJHOE 3HaHHWE Yy4eOHOro
MaTepuaia, YCIEIIHO BBIMOJHAIOIMINM IPEIyCMOTPEHHbIE B MpOrpamMMme 3aJaHHs, YCBOUBIIUM
OCHOBHYIO JIUTEpPATypy, PEKOMEHI0BaHHYIO Kadeapoil. DTOH OLIeHKH, KaK MPaBUJIIO, 3aCTyKUBAIOT
CTYJEHTBI, IEMOHCTPUPYIOILIME CUCTEMAaTHUYECKUI XapaKTep 3HaHUH 10 JUCIUIUINHE U CIOCOOHBIE K
UX CaMOCTOSITEJIbHOMY IOINOJHEHHI0O W OOHOBJEHHIO B XOJ€ JanbHeiied y4deOHOW paboThl U
npohecCuOHATBHON e TENbHOCTH.

Ha «ynoBieTBOpUTEIBHO» OLIEHUBAIOTCSI OTBETHI CTYJEHTOB, I0KA3aBIINX 3HAHUE OCHOBHOIO
y4eOHOro MaTeprayia B 00beMe, HEOOX0IUMOM JIJIs TajbHEenIel y4eObl v B IPeICTOosIIEH paboTe 1o
npodeccuu, CHpaBISIONIMXCA C BBIMOJIHEHUEM 3a/laHui, MpelycMOTpeHHbIX Mporpammoil. Kaxk
IIPABUJIO, OLIEHKA «yJOBJIETBOPUTEILHO) BBICTABIIAETCS CTY/IEHTaM, JOIMYCTUBILINM MIOTPEIIHOCTH B
OTBETE Ha DK3aMEHE U NPU BBINOJIHEHUH 33aJaHUI, HE HOCSIIME NPUHLIUIINAIBHOIO XapaKTepa, Koraa
YCTaHOBJIEHO, YTO CTYJEHT 00jazaeT HeoOXOIUMBIMU 3HAHUSAMHM ISl TIOCEYIOIIET0 YCTPAHEHUS
YKa3aHHBIX [TOTPEIIHOCTEN MTOJI PYKOBOICTBOM IIPENOAABATEIS.

OneHka «HEYIOBIETBOPUTEIbHO» BBICTABISIETCS CTYJAEHTaM, OOHApYKUBILIUM IMpPOOENbl B
3HaHUSX OCHOBHOTO Yy4yeOHOro Marepuaia, JOMYCKAaloIlUM MPUHLUUIHAIbHBIE OIIMOKK B
BBIIIOJIHEHUM TIPEIYCMOTPEHHBIX IMPOrpaMMOM 3agaHui. Takoll OLIEHKH 3aCiIyKHBArOT OTBETHI
CTYJEHTOB, HOCSIINE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIN, NTOBEPXHOCTHBIM XapakTep, KOraa
CTYJEHT HE€ MOHUMAET CYLIECTBa H3JIaraéMbIX UM BOIIPOCOB, YTO CBHUJETEILCTBYET O TOM, YTO
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CTYJEHT HE MOXEeT Jalibllie MPOoJAoJKaTh OOydYeHHE WM TPUCTYNaTh K MpodeccroHalIbHOMI
JESTEIIbHOCTH 0€3 OTIOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCITUTUIHHE.

[IxaJia cooTBeTCTBHA 0AJIJIOB HAIMOHAJLHOM IIIKAJIE

Cymma Ganos 3a Orenka Or1eHka 110 HallMOHAIbHOH IITKaJe
BCE BHJIBI yU4E€OHOM ECTS
IEATCIBHOCTU U 9K3aMEHa
90-100 A 5 (OTIMYHO)
80-89 B
7579 C 4 (xoporio)
70-74 D 3 (yIOBIETBOPUTEIHHO)
60-69 E i P
35.59 FX 2 (HeyIOBJIETBOPUTEIBHO) C BO3MOYKHOCTHIO [IOBTOPHOM
caauu
2 (HeyIOBJIETBOPUTEIBHO) C BO3MOYXKHOCTBIO IIOBTOPHOM
0-34 F clauu IpU YCIOBUM 00513aTENbHOTO Habopa
JIOTIOJTHUTEIIHHBIX 0aJIOB
Pa3zoanioBka mo JucuMnnHe
1 monyan CYMMA UTOI'O
Opranu3zanuoHHO-
yuebHas paborta CPC KonTpons no
CTYJICHTOB B MOJTYJTIO
ayTUTOpUU
Max 10 Max 15 Max 25 50
100
2 MoayJib
Opranu3anuoHHo-
yueOHas pabora CPC KonTpons no
CTYJICHTOB B MOJTYITIO
ayTUTOpUU
Max 10 Max 15 Max 25 50
JK3aMeH
Max 100 100 100

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O TIPOLECCA.
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JIeKIMOHHBIE W TMPAKTUYECKUE 3aHATUS TPOBOMITCS B AyAUTOPUM, OCHAIEHHOMN
MYJIbTUMEIUNHON TEXHUKON U JOCKOM.
13. PEKOMEHJIOBAHHAS JIUTEPATYPA
Kon-so
Hanunuune
Ne 3K3emnnaAapos .
HaumeHoBaHue 9/1eKTPOHHOM
n/n B 6ubnmnoreke
sepcun B 3bC
AOoHHY
OcHoeHasA numepamypa
1. Pamesckuii I1.K. Kypc muddepenumansaoii reomerpun.
VYueonuk. U3x. 5-e, ucnp./ I1.K. PameBckuii . — Mocksa +
: M3n-Bo JIKH, 2008. — 432 c.
2. ®enenko A.C. Coopuuk 3amau no auddepeHunansHom
reomerpun / A.C. @egenko — MockBa : M3mareiascTBoO *
«Hayxka», 1979. - 272 c.
3. MeTtoauueckue yka3zaHus JUisl TPOBEICHUS MPAKTHUECKUX
3aHATUH 10 Kypcy «/luddepennumanbHoit reomeTpun u
tonojorun» (Teopus KpUBBIX U TEOpUsS MOBEPXHOCTENN). *
Cocrasutemu: H.B. KoBanenko, A.B. Ma3ueB. — JloHelk :
HouHY.-2017.- 151 c.
4. Meronudeckue ykazanus 1mo Kypey «AuddepeHnuanbHoi
reomMeTpun W Tomosoruw» (mns  crymeHtoB OV
«bakanaBp» 3aouyHoi ¢opmbl 00yuyeHHs). CocTaBUTENH: *
H.B. Kosanenko, A.B. MasneB, A.A. JloOyHmoBa. —
Honenk : JouHY. —2018. — 70 c.
AononHumensHas numepamypa
5. bromrenc  C.C.  JluddepeHuunanbHas  reomMeTpHsl. +
VYuyeonuk. U3n. 3-e. — Mocksa : U3n-so JIKU, 2008. — 304
6. [ToropenoB A.B. T'eomerpusi. YueOHoe mocoOue st +

BY30B. — 2-¢ u3a.—MockBa : Hayka, 1984. — 288 c.
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14. UH®OPMALMOHHBIE PECYPCbI

http://www.mailcleanerplus.com/profit/elbib/obrlib.php — amekTpoHHas GubnHoOTEKA;

www.lib.mexmat.ru/books/41 — anekTpoHHas OMOIMOTEKa MEXaHWKO-MaTeMaTHYeCKOTrO
dakynpTeTa MI'Y;

www.exponenta.ru — Poccuiicknii 00pa3oBareibHblil MATEMATHYECKHI CaNT.

Pabouas nporpamma paccMOTpeHa U IIEpeyTBEPIKICHA Ha 3aceJaHnu KadeIpbl C U3MEHEHUSIMU
(6e3 u3menenuii) Ha 20 ro.

[TpoTokoun 3acemanus xkadenpor No OT « » 20

3aB. kadenpoii

Pabouas nporpamma paccMOTpeHa 1 IIEpeyTBEpIKIACHA Ha 3aceJaHnH Kadepbl C U3MEHEHUSIMU
(6e3 u3menenuii) Ha 20 ro.

[TpoTokoun 3acemanus xkadenpnr No OT « » 20

3aB. kadenpoii

Pabouas nmporpamMma paccMOTpeHa U epeyTBepkKAeHa Ha 3aceaHiu Kadeapbl ¢ i3MEHEHUSIMU
(6e3 m3menenwmii) Ha 20 roj.

[TpoTokoun 3acenanus kadenpsr Ne OT « » 20

3aB. kadenpoit

Paboyast mporpamMmMa paccMOTpeHa U IIepeyTBEp KICHA Ha 3acelaHNH KaeIpbl C N3MEHEHUSIMU
(6e3 m3menenuit) Ha 20 rog.

[Ipotokon 3acenanus kadeapst Ne OT « » 20

3aB. xadeapoi
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