NupuBuyanbHoe 3ajianue 1o auddepennnaibHoil reomerpun. Teopust kpusbix. Bapuant 1.

1.
2.

Omnpeie/mTe HOPSIOK COIPUKOCHOBEHUS KPUBLIX i = 1 — cosx 1 322 — y? — 6y = 0 B Touxe M (0,0).
Haitnure nmny mayru kpusoii 7(t) = a{cost, sint, bt}, 3akarouenHoil Mexk 1y Toukamu t1 = 0 u ty = z.

Haiiure ypaBHenus KacaTeJbHOl, JIaBHOI HOpMaJi, GHHOPMAJIH, a TaKKe ypaBHEHHsI HOPMAJIbHOI, CONpuKa-
caroleiicsi U conpukacaromieiicst miockocreii kpupoit 7(t) = {cost + ¢, sint, t} B Touke M(1,0,0).

Haiinure kpususny n kpydenue kpusoii 7(t) = {atgt, bcost, bsint} B npousBosbHOI ee TOUKe.

IIycte R — paamyc KpUBU3HBI IIOCKONW KPUBOH 7y, v — YTOJ MEYKJY IMOCTOSHHBIM BEKTOPOM M TEKYIINM Kaca-

TeJIbHBIM BEKTOPOM KpuBoii . Haiiture mapamerpirdeckoe ypaBHeHue KpuBoii v, ecim R = Asin™ a.

Haiimure ormbaontyio ceMeiicTBa OKPyKHOCTeH, HMEIOIIHX IeHTPBI Ha Hapabosie y? = 2ps U HPOXOJISAIIX depes
ee BEPINHY.

Haiinure ypaBHeHUE SBOJIOTHI SJIIUIICA.

ITycte R(s) — pajuyc KpUBU3HBI IJIOCKOIT KpuBoii y. Haiizure HaTypaibHOE ypaBHEHHE BOJIOTHI KPUBOiL 7,
ecin R = a + s?/a, rie a = const.

NanusnayanbHoe 3aganne 1o gudpdepennnaabHoii reomerpun. Teopus KpuBbIix. Bapuant 2.

1.

Haiiure ypasHeHne apaboJibl,KOTOpasi KACACTCS CBOCH BEPIIUHOI KPHBOi y = cos x2 B Touke M (0,1) u umeer
MaKCUMAaJIbHBIN MOPSIJIOK COPUKOCHOBeHUsI ¢ Heil. Oupeeure 3TOT MOPSJIOK.

Haiinure nimvny ayrum KpuBoit y = %x\/f — /T, 3aKJII0YEHHON MeXKIy ToYKamu r1 = 9 u z9 = 81.

Haitnure ypaBHeHUs! KacaTeIbHOMN, IVIABHON HOpMaJI, GHHOPMAJIH, a TaKKe ypPaBHEHNs] HOPMAJILHOMN, COIPHKa-
carormeficss U cHpsIMJIsTIoett TTocKocTeit kpupoit 7(t) = {t2 +t — 1, t2 —t + 1, 2t} B Touke M(1,1,2).

Haiiure KpususHy u Kpydenne kpusoii 7(t) = {—t3 + 3t, 3t2, ¢3 + 3t} B npoussobLHOIT ee Touke M.

Haiiure mapaMeTpideckoe ypaBHEHHE IJIOCKOH KPHBOI, eClii ee HATypajbHoe ypasHenue R = 2as, rae R —
paJinyCc KpUBU3HBI KPUBOU, a = const.

Haiiqure orubaromiyro cemeiicTBa MpsiMBIX, KaxKaasi 13 KOTOPBIX Ha ocu Ox u ocu Oy OTCEKAET OTPE3KH, CyMMa
JJTAH KOTOPBIX MTOCTOSTHHA.

Haiisure ypaBHEHIe 3BOJIOTHI apaboibl iy = ax?.

Haiiure nHarypanbaoe ypaBHenue k(S) 5BOJIbBEHTBI KPUBOIi, €CJl HATYPAJIbHOE yPABHEHHE €€ SBOJIIOTHI NMeeT
Buz k(s) = a, tae a = const.

NupuBuyanbHoe 3ajianue 1o guddepeninaibHoil reomerpun. Teopust kpupbix. Bapuant 3.

1.

Haiiqure ypasHeHne mapabosbl Buia y = 2 + ax + b, KOTopas KacaeTcs OKPYYKHOCTH T2 + y? = 2 B TOUKe
M(-1,1).

Haiture iy 3aMmyToil Kpusoii 7(t) = a{cos t, sin®¢, cos2t}.

Haiinure ypaBHenus: kacaTe/bHOM, IJIABHON HOpMaJiK, OMHOPMAJIU, & TaKKe YPaBHEHUSI HOPMAaJILHOM, COIPUKA-
catormeficss W CIpAMJIsTIONTel TTocKocTeit Kpusoit 7(t) = {t2, ¢, t3 — 20} B Touke M (4,2, —12).

Haiiure KpuBu3Hy 1 KpyueHne KoHuueckoil ciimpamm 7(t) = e*{cost, sint, b}, rie a,b — nmocrosHHbIe.

HyCTb S — JJIMHa JyT'n ILJIOCKOM KpHBOfI Y, & - YroJl Me>KJ1y IIOCTOAHHBIM BEKTOPOM U TEKYHIUM KacCaTeJIbHbIM
BEKTOPOM KpuBoii v. Haiiqure napamerpuyeckoe ypaBHeHne KpUBOi vy, ecin § = A, roe A = const.

Haiinure orubaronyio cemeiicTBa KpUBBIX Y = AT + COS G.
Haiinure ypaBuenne 3BOIIOTHI KPUBOH Yy = sin x.

[Tycrs R(s) — pajuyc KpUBH3HBI IJI0CKOH Kpusoil . Haiiyure HaTypasbHOe ypaBHEHHE SBOJIOTHI KPUBOM 7,
eciu R = as, rne a = const.



NuapuBuyanbHoe 3ajianue 1o jguddepennnaiboil reomerpun. Teopust Kpusbix. Bapuant 4.

1.
2.

Haiiure ypaBHenue colpuKacalomeficss OKpy>KHOCTH KpuBoil y = —4x? — x B Touke A(1, —5).
Haiiure ity = tay/r — /1 i =9 =381
JUTe JIUIMHY JIyIu KPHBOM § = 524/ X, 3aKJIIOYEHHON MeXK /1y Toukamu r1 = 9 u x9 = 81.

Haiiure ypaBHeHns: KacaTeIbHOIl, [VIABHONH HOpMAJIH, OMHOPMAJIN, & TaKKe ypaBHEHHsI HOPMAJIbHOIL, COIIPHKa-
caolmeiicst 1 cpsMJTsioneil IocKocTedt kpupoit 7(t) = {2t, t4 + 1, 2} B Touxe M(2,2,1).

Haiinre kpususny u kpydenne kpusoii 7(t) = {Acost? +7, Asint? — 15, Bt? — 1} B Touke t = u.

Haiiure napamerpuueckoe ypaBHeHEE IIJIOCKOH KPUBOIi, eciin ee HaTypaJjibHoe ypasHenue (R/ a)2 +1=e2/ e
rne R — paanyc KpuBM3HBI KPUBOii, a = const.

Haiisnre oru6aroniyio cemeifcTsa KpuBbIxX y = 2ma + m?.
Haiinure ypaBuenue 3BOIOTH THIIEPOOJIHI.

IIycrn R(s) — paJimyc KPUBHU3HBI IJIOCKOH KpuBoil . Haiiaure narypasbHOe ypaBHEHUE dBOIIOTHI KPUBOH 7,
ecn (R/b)? + (s/a)? =1, rie a,b — — — const.

NuapuBuyanbHoe 3ajianue 1o jauddepennnaiboil reomerpun. Teopust kpusbix. Bapuant 5.

1.
2.

Haiiture ypasHenue conpukacatomeiicss okpyskuoctn kpusoit (2 + y?) — 2y? = 0 B Touke A(a, a).
Haiture mmuany kpusoit 7(t) = {5cos3t, 5sin®¢}.

Haitnure ypaBHeHUs! KacaTeIbHOMN, IVIABHON HOpMaJIH, GHHOPMAJIH, a TaK’Ke ypaBHEHNs] HOPMAJILHOMN, COIPHKa-
catomreiicst U CpsIMIIsIIoNeit rockocreit kpusoit 7(t) = {sint, cost + ¢, t} B Trouke M (0, 1,0).

ITpu kaxom 3Hauennun napamerpa W kpydenue kpusoii 7(t) = {Acost, Asint, Wt} makcuMaabHO?

ITycts R — pajuyc KpUBU3HBI ILJIOCKOW KPUBOW Y, (v — YIOJ MEXKJly HOCTOSHHBIM BEKTOPOM M TEKYIIUM Ka-
caTeJbHBIM BEKTOPOM KpubBoil . Haiinure mapamerpmdeckoe ypaBHeHHE KpuBoil v, ecom R = Asinma, rae
A,m — — — const.

Yepes touky M (a,0) nposesieH my4oK npsiMbix. Haiinure orubaroniyio cemeiicTBa HOpMaJieil, MPOBEJIEHHBIX K
MPSIMBIM 3TOIO ITy4YKa B TOYKAX X IepecedeHust ¢ ocbio Oy.

Haiinure ypaBuenne 3B0OIOTH KPUBOil y = In x.

ITycrs R(s) — paamyc KpUBU3HBI IJIOCKON KpuBoii . Haiinmure HaTypasbHOE ypaBHEHHE SBOJIIOTHI KPUBOM 7,
ecsin Rs = a2, tie a = const.

NupuBuyanbaoe 3ajianue 1o jguddepennnaibaoit reomerpun. Teopust Kpusbix. Bapuant 6.

1.
2.

Haiiure ypaBHeHHe CONPHKACAIONIEICH OKPYKHOCTH KpuBoii iy = 522 4+ 2x 4+ 1 B Touke A(0,1).
Haiinure nmuny KpuBoit p = 2 cos (p, 3aKIIOUeHHON MeXKTy ToukaMu ¢ = 0 u ¢ = 27.

Haiinure ypaBHeHus: KacaTe/ bHOM, IJIABHON HOpMaJIM, OMHOPMAJIU, & TaKKe YPaBHEHHsI HOPMAaJIbHOM, COIPUKa-
catorieficst u cupsiMystoniedt miockocreit kpusoit 7(t) = et{cost, sint, 1} B Touke M(1,0,1).

Haiinre KpuBusHy u Kpydenne Kpusoii 7(t) = {acos®t, asintcost, bt}.

IIycts R — pajimyc KpUBU3HBI IIOCKOW KPUBOH 7y, ¢ — YTOJI MEXKJIy IMOCTOSHHBIM BEKTOPOM U TEKYIIUM Kaca-

TeJIbHBIM BEKTOPOM KpuBoii . Haitmure mapamerpudeckoe ypaBHeHUE KPUBOH 7y, ecian R = Acos 2.

Haiiiure orubaroniyio cemeiicTsa Kpusbix ax’ + ya’ = 1.
Haiinure ypaBHeHue 9BOJIOTH KPUBOi y = €.

[Tycrs R(s) — paamyc KpUBU3HBI IJIOCKON KpuBoii . Haiiniure HaTypasbHOE ypaBHEHHE SBOJIOTHI KPUBOM 7,
ecainr 9R? + 5% = 1642, tie a = const.



NupuBuyanbHoe 3ajianue 1o auddepennnaiboil reomerpun. Teopust kpusbix. Bapuant 7.

1.

Haiinure ypaBHeHne mapaboJibl, KOTOpas KACaeTcsl CBoeil BepmHoil KpuBoii y = sinz? + 1 B Touke M (0,1)
MMeeT MaKCUMAaJIbHBIN MOPSIJIOK COMPUKOCHOBeHNsI ¢ Hell. OpeaenTe 3TOT MOPSIOK.

Haitaure nyumy jgyrm xpusoit 7(t) = {t,v/21Int, 1/t}, saxmodennoit Mex ity Touxkamu ¢t = 1,¢ = 4.

Haitnure ypaBHeHUs! KacaTeIbHOMN, IIABHON HOpMaJI, GHHOPMAJIH, a TaKKe yPaBHEHNs] HOPMAJILHOMN, COIPUKa-
caolrelicst 1 cupsamIsiomeii mockoereit kpusoit 7(t) = {t? — 2t + 3, t* — 2t + 1, t* + 2t} B Touke M(3,1,0).

JIoKasKnTe,aTo paJinyC KPUBU3HEI KPUBOH y? = 2px — g2’ B IPOM3BOJILHON ee Touke M IIPOHOPIMOHAIEH OTPE3KY
HOPMAaJIN, 3aKJIIOYeHHOMY MexK 1y Toukoit M u ocwio Oz.

Ilycrs s — mymmHA IyTH IJIOCKONW KPUBOH 7y, ( - YTOJI MEXK/IY MOCTOSHHBIM BEKTOPOM U TEKYIIUM KaCATEHbHBIM
BEKTOPOM KpHBoii . Haiijure mapamerpuueckoe ypaBHeHHe KPHBOH Y, ecn s = aa/2, Tie a = const.

Haiinre ormbaronmyio ceMeiicTBa KpUBBIX y = (ax — a?)?.
Haiigure ypasHenue 9BomoTs! Hukaons! 7(t) = a{t —sint, 1 — cost}.

[Tycts R(s)-pajuyc KpUBU3HBI IJI0CKO# KpuBoii . Haiijiure HaTypasbHOe ypaBHEHHE SBOJIOTHI KPUBOH 7y, €C/In
R? + s? = 164, rye a = const.

NupuBuayanbaoe 3ajianue 1o jguddepeninaibHoil reomerpun. Teopust Kpusbix. Bapuant 8.

1.

2.

Haiiure ypaBHeHue CONpPUKaCAIONIENcst OKPY’KHOCTH KpuBoit y = e tgx + 1 B Touke A(0, 1).
_ . ™
Haiiyure jymuy gyrn kpusoii 7(t) = a{lnctg(t/2) — cost, sint}, 3akmodeHHON MeXK /Iy TOUKaMu t] = 5 to = 2.

Haiigure ypaBHeHNs KacaTeIbHOI, IIABHONH HOpMAaJIM, OMHOPMAJIN, & TaK»Ke yPaBHEHHs HOPMAJILHOMN, COIpPUKa-
carormeiicss  cpsaMIIsionTedi mockocTeit kpusoit 7(t) = {t, t2, —2t2 + 8t + 1} B Touke M (1,1,7).

Haiinre kpususny u kpydenne kpusoii 7(t) = {Acost? +7, Asint? — 15, Bt? — 1} B Touke t = u.

Ilycts s — mmmHA yTU IUIOCKOW KPUBOH 7y, (v - YTOJ MEXKJY MOCTOSHHLIM BEKTOPOM U TEKYIIUM KaCaTeJbHBIM
BeKTOpOM KpuBoii . Halinure nmapamerpruydeckoe ypaBHeHHe KPHUBOl v, eciu s = atg «, rime a = const.

Haiiure orubatontyio cemeiictba Kpusbix 22 + ay? = a’.
Haiitute ypaBHeHe 3BOMOTH acTpouanl 7(t) = a{cos®t, sin3t}.

[Tycte R(s) — paaumyc KpUBHU3HBI IJI0CKO# KpuBoil . Haiinure HaTypasbHOe ypaBHEHHE SBOTIOTHI KPUBOH 7,
ecn R? = 2as, rie a = const.

Nunusuayanbaoe 3aganue 1o guddepennnaibHoii reomerpun. Teopusi KpusBbix. Bapuant 9.

1.
2.

Haiiiure ypaBHEHIE CONPHKACAIONIEHCs OKPY’KHOCTH KpuBoil y = —222 4 22 + 1 B Touke A(0,1).
Haiiyure jumny jyru kpusoit 7(t) = {sin 2¢, 1 — cos 2t}, 3akitouenHoil MexK 1y Toukamu t; = 0 u to = a.

Haiijure ypaBHeHUsT KacaTe/bHOMN, IIaBHON HOpMa/u, OUHOPMAJIH, a TaKyKe YPaBHEeHUs HOPMAaJIbHOM, COlpuKa-
carormelicst m crpsaMIIsionIedi ockocTeit kpusoit 7(t) = {3t — 3, 3t2, ¢3 + 3t} B Touke M(—2,12,14).
Haiinure kpuBnsHy n kpydenne Kpusoii 7°(t) = a{cht, sht, ¢t} B upousBosbHOIi eec TOUKe.

R2 82
Haiignre napamerputieckoe ypapHeHHE IUIOCKO KPHBOH, €CJIM ee HATypasbHOE ypaBHeHue —— + — =1, rae R
a

b2

— pajuyc KpUBU3HBI KPUBOii, a,b — — — const.

Ha napasuteibHBIX XOpaax OKpY2KHOCTH pajnyca R Kak Ha aumaMeTpax MOCTPOEHBbI OKpyzKkHOocTH. Haiiaure oru-
DaIOILYI0 CeMeliCTBa ITUX OKPY2KHOCTEIA.

Haiiure ypaBHenue Bos0ThI 1enHoii smaun y = ach(z/a).

[Tycrs R(s) — pajuyc KpUBH3HBI IJI0CKOH Kpusoil . Haiijiure HaTypasbHOe ypaBHEHHE SBOJIIOTHI KPUBOI 7,
ecin R? + a? = a%2e725/° rpe a = const.



NupuBuyanbHoe 3ajianue 1o juddepeHiuaibHoil reomerpun. Teopust Kpubbix. Bapuant 10.

1.
2.

Haiiiure ypaBHEHIE CONPHKACAIONIEHCS OKPY’KHOCTH KpuBOi y = 2 — 3z 4+ 3 B Touxke M (1,1).
Haitaure iy xpusoit 7(t) = {5cos®t, 5sin®t}.

Haitnure ypaBHeHUs! KacaTeIbHOMN, IVIABHON HOpMaJI, GHHOPMAJIH, a TaKKe yPaBHEHNs] HOPMAJILHON, COIPUKa-
carormeficss W CHpsIMJIsTIOIeit TTocKocTeit kpupoit 7(t) = {t, 2,4t — 4t2 + 1} B Touke M (2,4, 7).

Haiiure kpuBnsHy u kpydenne Kpusoii 7(t) = a{t —sint,1 — cost,4sin(t/2)} B mponsBosbHOIT ee TOUKe.

IIycte R — paauyc KpUBU3HBI IJIOCKOW KPUBOH 7y, ¢ — YTOJI MEXK/IY ITOCTOSHHBIM BEKTOPOM U TEKYIIUM KacCa-

TeJbHBIM BEKTOPOM KpuBoii . Haiimure nmapamerpudeckoe ypaBHeHue KpuBoii vy, ecian R = .
Cos

Haiiaure orubaromtyio cemeiicTa Kpusbix (z — ¢)? 4+ y? = ¢?/2.
Haii 2,22 20,2 2\ _
afiinTe ypaBHEHUE 9BOJIOTH JIEMHUCKATHI (27 4 y~)° — a”(z° —y°) = 0.

Haiisiure narypasbHoe ypasaenue k(S) 9BOJIbBEHTBI KPUBOIi, €C/IM HATYDAJbHOE YPABHEHHE €€ 3BOJIOTHI MMeeT
sun k(s) = a/(a? + s?), rie a = const.

NupuBuayanbaoe 3ajianue 1o jiuddepeHnuaibHoil reoMerpun. Teopust Kpubbix. Bapuant 11.

1.
2.

Haiiture ypaBHeHue CONpUKAacalomeficss OKpY>KHOCTH KpuBoil y = —x2 + x + 1 B Touxe A(0, 1).
Haiture iy gayrn kpusoit 7(t) = {2413, 18t2 — 9t1}, saxmouennoit Mexry Toukamu t; = —a u t = a.

Haiiure ypaBHeHns: KacaTeIbHOI, [VIABHONH HOpMAJIH, OUHOPMAJIH, & TaKKe ypaBHEHHsI HOPMAJIBbHOIL, COIIPHKa-
catomeiicss u crpsmIstionteii miockocreii kpusoit 7(t) = {t —cost, 1 —sint, 4sin(t/2) + 2} B Touxe M(—1,1,2).

Haiignre kpususny n kpydenne kpusoii 7(t) = {Acost? + 7, Asint? — 15, Bt? — 1} B Touke t = u.

IIycte R — pajuyc KpPUBU3HBI ILIOCKON KPHUBOHM 7, (¢ — YIroJI MEXJy IOCTOSIHHBIM BEKTOPOM M TEKYIIUM
KacaTeIbHBIM BEKTOPOM KpuBoil <. Haiimure mapamerpmdeckoe ypaBHEHHME KpuBoil v, ecom R = Ae™®, rue
A,m — — — const.

Haitiure orubaroniyio cemeificTsa KpusbixX y2 = 2px + p°.
Haiinure ypasHerue 3BOMIOTH ciupaan ApxuMmena p = aw, e a = const.

Haiiure Harypanbaoe ypaBHenue k(S) 5BOJIbBEHTHI KPUBOIi, €CJIM HATYPAJIbHOE YPABHEHHE €€ SBOJIIOTHI NMeeT

sug k(s) = 1/va? — s2, tae a = const.

NupuBuyanbaoe 3ajianue 1o audepeHuaibHoil reoMmerpun. Teopust Kpubbix. Bapuast 12.

1.

Haiiiure ypaBherue mapaboJsibl, KOTOpasi KacaeTcst CBoeil BepinHoii Kpusoit y = cos 2z B Touke M (0, 1) u umeer
MaKCUMAaJIbHBIN MOPSIJIOK COIPUKOCHOBeHUsI ¢ Hell. Oupeiesure 3TOT MOPSJIOK.

a a
Haiiure gy nyru kpusoii 22 — 3a?y = 0, z — 5= 0, 3aK/II09eHHOIl MEXKJIy IJIOCKOCTSMU §y = — 1 Y = 9a.

3

Haiinure ypaBuenus kacaTe bHOM, TJIABHON HOpMAaJIM, OMHOPMAJIHN, & TaKKe YPaBHEHMSI HOPMAaJIbHOM, COIPUKa-
carormeficss U crpsiMJIsiomeit TIockocTeit Kpusoit 7(t) = {2cost +t, 2sint, 4cos?t} B Touke M(2,0,4).

Haiinure kpuBnsHy u kpyuenue Kpupoii 7(t) = {atgt, beost, bsint} B Ipou3BOJIBLHON ee TOUKe.

Haiiure mapaMeTpudecKoe ypaBHEHHE ILJIOCKO# KPHBOIi, eC/IM ee HATypaJjbHOe ypaBHenue s> + R? = 1642, rie
R — pajuyc KpuBuU3HLI KPUBOIii, a = const.

Haiiaure ormbarontyio ceMeiicTba KpuBBIX 3> = (1 — ¢)2.
Haiigure ypaBHeHUe 9BOJBLBEHTHI OKPYKHOCTH.

Haiinure narypanbnoe ypasaenne k(S) 9BOJBBEHTHI KPUBOH, €CJIM HATYPAIBHOE YPABHEHHE €€ IBOJIOTHI NMEET
Buj k(s) = s/a?, rae a = const.



NupuBuayanbHoe 3ajianue 1o juddepeHiuaibHoil reoMerpun. Teopust Kpubbix. Bapuant 13.

1.

. T
Haiinure ypaBaeHue mapaboJibl, KOTOpasi KacaeTcst CBOeli BepIMHON KpuBoii y = sin 2z B Touke M (—, 1) u umeer
4

MaKCHMAJIbHBIH HOPs/IOK COLPHUKOCHOBEHH ¢ Heil. OpeiesnTe 3TOT IOPSIIOK.
. N 1 N
Haitqure niuny nyru Kpusoit y = gx\/f — /X, 3aKJIIOYEHHO MeXK1y Toukamu o1 = 9 u x9 = 81.

Haitnure ypaBHeHUs KacaTeIbHOMN, IIABHON HOpMaJIH, GHHOPMAJIH, a TaKKe ypaBHEHNs] HOPMAJILHOMN, COIPHKa-
catormefics U cnpsimJisioreit TockocTeit kpusoit 7(t) = {t1/4, ¢3/3, t2/2} B ee mpousBosILHOI TOUKe.

JokazknTe, 9T0 KpuBu3Ha Kpusoil 7(t) = {3t — 3, 3 + 3t, 3t2 + 5} pasna ee kpydenwuio.

Haiiure napaMerpudeckoe ypaBHEHHe IIIOCKOH KPUBOIi, eciii ee HaTypasbHoe ypasHenue s2 4+ R2 = 9a?, rie R
— paJimyc KpUBU3HBI KPUBOIi, @ = const.

Haitmure ornbarontyto cemeitctsa kpusbix (r — a)? + (y — a)? — a* = 0.
Haiityture ypaBHeHue 3B0JILBEHTHI Tapabosibl Y2 = 2p.

Haiinure Harypanbaoe ypaHenue k(S) 9BOJIbBEHTBI KPUBOIi, €Ciil HATYPAJIbHOE yPABHEHHE €€ SBOJIIOTHI UMeeT
Buz k(s) = y/as, rue a = const.

NupuBuayanbaoe 3ajianue 1o audepeHnuaibHoil reoMmerpun. Teopust Kpubbix. Bapuant 14.

1.

1
Haiinure ypaBaeHue mapabosibl, KOTOpas KacaeTcs CBOe BEPINHON KPUBOH i = 5 cosz? —1 B Touke M (0, —5)

U UMeeT MaKCHUMAJIbHBIN HOPSAL0K COIIPUKOCHOBEeHUS ¢ Heil. Oupeaenre 3ToT HOPSIOK.
Haiiaure namuy ayru kpusoit 7(t) = a{2cost + cos 2t, 2sint + sin 2t} mexxy Toukamu t1 = 0, to = z.

Haiinure ypaBHeHusT KacaTebHOMN, TJIABHON HOpMaJIi, GUHOPMAJIH, & TaKyKe YpaBHEHUs HOPMAJIbHOM, COMpUKar-
caroleficss n CHpAMIISIONIEeH IIocKocTeit Kpusoit © — y2 = 0, 22 — 2z = 0 B Touke M (1,1,1).

Haiinre kpususny n Kpydenne kpusoii 7(t) = A{t, 12, t3} B npoussosbHOI ee Touke M.

Haiinure HaTypasbHble ypaBHeHUsi KpuBoil 7(t) = {et, \/it, e‘t}. JlokaxkuTe, 9TO CHPSIMJISIIOIIUE TIJIOCKOCTH
9TOI KPUBOI MMapaJiiebHbl HEKOTOPO# npsmoii. Hafinnre ypaBHenmne 310l MpsiMOii.

Haiiure ormbGarontyio cemeiicrsa Kpusbix 22 + (y — a)? — a% = 0.
Haiigure ypaBHeHue 9BOIOTHI SJLIUIICA.

IIycrs R(s) — paJimyCc KPUBHU3HBI IJIOCKOH KpuBoil . Haiiaure marypasbHOe ypaBHEHUE dBOIOTHI KPUBOH 7,
ectn R=a+ 52/a, rje a = const.

NupuBuyanbaoe 3ajianue 1o auddepeHnuaibHoil reoMmerpun. Teopust Kpubbix. Bapuast 15.

1.
2.

Haiiure ypaBHEHHE CONPUKACAIONIEHCsI OKPYKHOCTU KpHUBOii y = tgx + e* B Touke A(0, 1).

Haiigure muny jayru kpusoii 7(t) = {cost + tsint, sint — t cost}, 3aK/r0OUeHHON MeX Ly Toukamu t; = —1 u
ty = 4.

Haitnure ypaBHenus xacaTejbHON, IJIABHON HOpMAaJiU, OMHOPMAJIH, & TAKXKe YPaBHEHUSI HOPMAaJILHOM, COITPUKA-
carolreficst 1 CHpAMIAIONIEH MI0cKocTel Kpupoit 7(t) = {sint, cost +t, e'} B Touke M(0,1,1).

JloKazKuTe, 9TO B IPOU3BOJIBLHON TOUKe KpuBoit 2 — 3y = 0, 2xy — 92 = 0 ee KpUBU3HA PABHA KPYUICHHIO.

Haiiure HaTypasibHble ypaBHenusi kpusoii 7(t) = a{cht, sht, t}. Jokaxkure, 4T0 CHPSIMIISIONIHE IIJIOCKOCTH
9TOM KPUBOH NapaJiie/IbHbl HEKOTOPOM mpsiMoii. HaliiuTe ypaBHEeHHE 3TOHN TMPSIMOIA.
Haiigure orubaromntyio cemeiictsa kpusbix (z — a)? + (y — a)? —a® = 0.

Haiiaure ypasHenue 3BOIIOTHI HapaboIbl i = ax?.

Haiigure narypanbnoe ypasuenne k(S) 3BOJBBEHTHI KPUBOH, €CJIM HATYPAIBHOE YPABHEHHE €€ SBOJIOTHI NMEET
Buj k(s) = a, tae a = const.



NupuBuayanbHoe 3ajianue 1o jguddepeHiuaibHoil reoMerpun. Teopust Kpubbix. Bapuast 16.

1.
2.

Haiijure ypaBHeHne conpukacaomieiicsa okpy»xuoctu kpusoit (22 + y?)x — 2ay? = 0 B Touxe M (a, a).
Haiinure qiuny myrm KpuBoii y = x4/Z, 3aKII09eHHON Mexk 1y Toukamu £1 = 0 u 29 = 5.

Haiinure ypaBHeHust KacaTe/ bHOM, IJIABHON HOpMaJIX, OMHOPMAJIU, & TaKKe YpaBHEHUsI HOPMAaJIbHOM, COIPUKa-
carormeiicss  cpsiMiIsionIedi ockocTeit kpusoit 7(t) = {t2 +t — 1, t> —t + 1, 2t} B Touke M (1,1,2).

Haiinre kpusmusny n kpydenne kpusoit 22 — y? + 22 —1 =0, y?> — 2z + 2z = 0 B Touke M(1,1,1).
Hajiure HaTypasbHOE ypaBHEHHe KPUBOil p = ael?.

Haiinure orubarorryo cemeiicTBa IPIMbIX, OTCEKAIONINX HA JIBYX B3AUMHO ME€PIICHINKY/ISIPHBIX IIPIMbBIX OTPE3KH,
CYyMMa JIJINH KOTOPBIX ITOCTOAHHA.

Haiinure ypaBHeHne 3BOIOTHI KPUBOH Yy = sin x.

IIycrn R(s) — paJimyCc KPUBHU3HBI IJIOCKOH KpuBoil . Haiiaure marypasbHOe ypaBHEHUE dBOIOTHI KPUBOI 7,
ecsim R = as, tyie a = const.

NunusunayanbHoe 3amanue 1o nuddepennuaabaoi reomerpun. Teopus: KpuBbix. BapuanT 17.

1.

Haiiture ypasHeHue napaboJibl, KOTOpas KacaeTcsl CBOell BeprmHoi Kpusoil y = sin’z B Touxke M(m/2,1) u
uMeeT MaKCUMAJIbHBIN TOPSIIOK COPUKOCHOBEHUsI ¢ Heil. Onpeieinre 3TOT MOPSJIOK.

Haiigure nymany ayru xpusoii 7(t) = {4cost3, 4sint?, t3} zakmouennoii Mexkay Toukamu t1 = 0 u to = 10.

Haiinure ypaBuenus: kacaTe/bHOM, IJIABHON HOpMAaJIX, OMHOPMAJIU, & TaKKe YPaBHEHUSI HOPMAaJILHOM, COIIPUKA-
calomelicst ¥ CHpsMIIAIonIeil miockocreit kpusoit 7(t) = {t — cost, 1 —sint, 4sin(t/2) + 2} B rouke M(—1,1,2).

Ha xpusoii 7(t) = A{cost, sint, t> — 9t} HaiiTu TOUKH C HyJIEBO} KPUBUZHOMN, HyJIEBBIM KDyIeHHEM U JIyTH, Ha
KOTOPBIX KpYUYeHHe COXPaHseT 3HaK.

IIycts R — pajimyc KPpUBU3HBI IIOCKOW KPUBOH 7y, ¢ — YIOJ MEXKJIy IMOCTOSHHBIM BEKTOPOM U TEKYIIUM Kaca-
TeJIbHBIM BEKTOPOM KpuBoii . Halinmnre mapamerpudieckoe ypaBHeHne KpuBoii v, eciaiu R = Aa.

Haiture orubaroriyio cemeiicTBa OKPY2KHOCTEN, MOCTPOEHHBIX Ha (DOKAJBHBIX PAUYC-BEKTOPAX IJIIUICA, KAK
Ha JIMaMeTpax.

Haiinure ypaBHeHne 3BOIIOTH TUIepPOOJIHI.

[Tycts R(s) — pajauyc KpUBH3HBI IJI0CKOH Kpusoil . Haiisure HaTypasabHOe ypaBHEHHE SBOJIOTHI KPUBOM 7,
eciim Rs = a2, rie a = const.

NupuBuayanbaoe 3ajanue 1o jguddepeHiuaibHoil reoMerpun. Teopusi Kpubbix. Bapuant 18.

1.
2.

Jlokazkure,9T0 Kpubast y = €*¥ sin ma kacaercst KpuBbIX y = €% n y = —e~F* Bo Bcex 0BIUX TOUYKAX.
Haiiure syiuny jyru kpusoit 7(t) = {4 cos t1/3 4sint!/3, t1/3}, 3aKJIIOUEHHON Mexkay ToukaMu t1 = 0 1 to = 2.

Haiinure ypaBHenus: kacaTe/bHOM, IJIABHON HOpMAaJIN, OMHOPMAJIHN, & TaKKe YPaBHEHMSI HOPMAaJIbHOM, COIPUKa-
caroIeiicst U CpsiMJIstionedi miuockocreit kpusoit 7(t) = {cost + ¢, sint, t} B Touke M(1,0,0).

Haiinre Kpususny u Kpydenne kpusoit 22 — 3y = 0, 2xy — 9z = 0 B Touke M (0,0,0).
Haiinure narypanbHoe ypasHenue Kpusoii 7(t) = a{t —sint, 1 — cost}.

Haitimure ormbaroriyro cemeiicTBa OKPYZKHOCTEH, MOCTPOEHHBIX Ha (DOKAJBHBIX PaUyC-BEKTOPax IUnepOOoJIbl,
KakK Ha JuaMeTpax.

Haitnure ypaBaenue 3BoJIIOTH KpuBoit y = In .

[Tycrs R(s) — pajuyc KpUBH3HBI IJI0CKOH Kpusoil . Haiiyiure HaTypasabHOe ypaBHEHHE SBOJIIOTHI KPUBOI 7,
ecain 9R? + 5% = 1642, rie a = const.



NupuBuayanbHoe 3ajianue 1o juddepeHiuaibHoil reoMerpun. Teopust Kpubbix. BapuanTt 19.

1.

Haitnure ypaBHeHHe colpuKacarolieiics OKpy>KHOCTA PaBHOCTOPOHHEN Tuiepbosibl xy = 1, paguyc KOTOpOi
MUHUMAJIEH.

Haiigure nymuy kpusoit p = 2(1 + cos @), 3aKk/I09eHHON Mexk 1y Toukamu ¢ = 0 u ¢ = 2.

Haiinure ypaBHeHus: KacaTe/bHOM, IJIABHON HOpMaJIX, OMHOPMAJIU, & TaKyKe YPaBHEHUsI HOPMAaJILHOM, COITPUKA-
carormelica 1 crpaMIIsiomedt miockocteit kpupoit 22 + y? + 22 —3 =10, 22 +y? — 2 =0 B Touxe M(1,1,1).

Haiiqure kpuBnsHy u kpydenue Kpusoii 7(t) = A{t, t2, t3} B IPOU3BOJILHON ee Touke M.

HyCTb S — JJIMHa JAyru ILJIOCKOM KpI/IBOﬁ Y, & - YroJl Me>K/1y IHOCTOAHHBIM BEKTOPOM U TEKYHIUM KaCaTEJIbHbIM
BEKTOPOM KpuBoil . Hafiniure mapaMerpudeckoe ypaBHEHHE KPUBOH 7y, €C/I S = @ COS (, TJie a = const.

Haitinre orubaoniyio ceMeiicTBa OKPY’KHOCTEI, IIOCTPOEHHBIX Ha (POKAJIBHBIX PA/INYC-BEKTOPAX Mapabosis! 2 =
2px, KaK Ha JUAMETPAX.

Haiiure ypaBHEeHUE SBOIOTH KpUBOi y = e”.

[Tycts R(s)-pajuyc KpUBU3HBI IJI0CKOi KpuBoii . Haiinnre HaTypasbHOe ypaBHEHIE 9BOTIOTHI KPUBOM 7y, €CJIN
R? 4+ 5% = 164, rae a = const.

NunusuayanbHoe 3amanue o nuddepennuaabuoi reomerpun. Teopus: kpubix. Bapuant 20.

1.
2.

Haiinure ypaBuenue comnpukacaroeiics OKpyKHOCTA KPUBOH § = X Sinx B TOYKE & = 7.
Haiiure jumny jyru kpusoit 7(t) = a{2cost + cos 2t, 2sint + sin 2t} mexy Toukamu t; = 0, to = z.

Haitnure ypaBHeHUs! KacaTeIbHOMN, IIABHON HOpMaJI, GHHOPMAJIH, & TaKKe yPaBHEHNs] HOPMAJILHOMN, COIPHKa-
carottieficst 1 cipsMIsioleil IIockocTeil Kpusoit 7(t) = {sin®¢ + cost, 3sin2¢, cost} B rouxe M(1,0,0).

Haiinre KpuBusHy u Kpydenne Kpusoit 7(t) = {acost?, asint?, bt?}.

[Tycts R — pajuyc KPpUBU3HBI IJIOCKOH KPUBOIi 7y, (v — YIOJI MEXKJIy IIOCTOTHHBIM BEKTOPOM M TEKYIIMM Kaca-
TeJBLHBIM BEKTOPOM KpuBoii v. Haiiaure mapamerpnyeckoe ypasHenue KpUBOii 7y, ecim
R =p(1 —£%cos®a)?/2, tue p,e = const.

Haiiure ormbaontyio ceMeiicTBa OKpyKHOCTelH, MMEIOIIHX IIeHTPBI Ha napaboJie y? = 2ps 1 HPOXOJIAIIX depes
ee BEPIINHY.

Haiture ypaBHenue 3B0IOTH acTpounl 7(t) = a{cos®t, sint}.

[Tycrs R(s) — paaumyc KpUBH3HBI IJI0CKOH KpuBoil . Haiinure HaTypasabHOe ypaBHEHHE SBOIIOTHI KPUBOM 7,
eciim R? = 2as, rie a = const.

NuanusuayanbHoe 3aanue mo guddepennnaabHoil reomerpun. Teopust KpubBbix. BapuanT 21.

1.
2.

Omnpe/iesTe TOPSAIOK COMPUKOCHOBEHNA KPUBBIX ¥ = 1 — cosz u 322 — y? — 6y = 0 B Touke M (0,0).
Haiinure ayuny nyru kpusoii 7#(t) = {4 cos t1/3 4sint!/3, t1/3}, 3aKJIIOYeHHOH MexK 1y ToukaMmu ¢ = 0 u tg = 2.

Haiinure ypaBHenus: kacaTe/bHOM, IJIABHON HOpMaJIK, OMHOPMAJIU, & TaKKe YPaBHEHUSI HOPMAaJILHOM, COIIPUKA-
carormeiics 1 CIpsIMJISIToTIel TTockocTedt kpusoit © — y? = 0, 22 — 2z = 0 B Touke M (1,1,1).

Haiinre KpuBusHy n Kpydenne Kpusoit 23 — 12y = 0, vz — 2 = 0 B Touke M (2,2/3,1).

Haitiure napamerpruydeckoe ypaBHEHHUE IIOCKON KPHUBOIi, ecjii ee HaTypaJjbHOe ypasBHenne R = as, riue R —
pauyc KpUBU3HBI KPUBOH, a = const.

Haiinure orubaronyio cemeiicTBa KpUBBIX Y = AT + COS G.
Haiiure ypasHerue 9BomoTs! mukons! 7(t) = a{t —sint, 1 — cost}.

[Tycrs R(s) — pajuyc KpUBU3HBI IJI0CKOH Kpusoil . Haiijure HaTypasbHOe ypaBHEHHE SBOJIOTHI KPUBOM 7,
ecn R? + a? = a%2e725/% rpe a = const.



NupuBuayanbaoe 3ajianue 1o udepeHiuaibHoil reoMerpun. Teopust Kpubbix. Bapuant 22.

1.

2.

Haiinre ypaBHeHne conmpuKacaronieics OKpY»*KHOCTH KpuBoil y = —4x% — x B Touke A(1, —5).

_ . T
Haiinure jymny nyru xpusoit 7(t) = a{lnctg(t/2) — cost, sint}, 3akiI09eHHON MeXK Ly TOUKAMHU t] = 5
to = 2.

Haiinure ypaBHeHus: KacaTe/bHOM, IJIABHON HOpMAaJIX, OMHOPMAJIHU, & TaKYKe YPaBHEHUSI HOPMAaJILHOM, COITPUKa-
catormeficss W cHpsIMJIsTIoTeit TTocKocTeit kpupoit 7(t) = {4t + 12, 3t2 — 2t4, 243} B Touke M (—3,1, —2).

Haiiure KpuBu3Hy 1 Kpyuenue kpusoit 22 + y?> — 22 =0, 2 +y — 2z = 2 B TOUKe M(0,1,-1).

IIycre s — mymHA IyTU IJIOCKOW KPHBOH 7y, ( - YTOJI MEXK/IY MOCTOSHHBIM BEKTOPOM U TEKYIIUM KaCATE/bHBIM
BeKTOpOM KpuBoiil y. Halinure nmapaMeTpruieckoe ypaBHeHNe KPUBOil v, ecan s = ae™“, rae a,m — — — const.

Haiiure orubaromiyio cemeiicTBa KpuBbix ax’ + ya’ = 1.
. 2,22 20,2 2\ _
Haiinure ypaBHenue sBoJOThL JleMHUCKATH (22 4 y<)* — a*(z® — y*) = 0.

Haiiyiure narypasbnoe ypasuenue k(S) 3BOJIbBEHTBI KPUBOIi, €C/IM HATYPAJbHOE YPABHEHHE €€ 3BOJIOTHI HMEET
sun k(s) = a/(a? + s?), rie a = const.

NunusuayanbHoe 3amanue mo puddepennnaabaoi reomerpun. Teopusi KpuBbix. Bapuant 23.

1.
2.

Haiiure ypaBHeHe cONpUKacaloIeicst OKpyzKHOCTH KpuBoii y = xlnx + 1 B Touke A(1,1).
Haiinure ayuny nyru kpusoii 7#(t) = {4 cos t1/3 4sint!/3, t1/3}, 3aKJIIOYeHHOH MexK 1y ToukaMmu ¢ = 0 u tg = 2.

Haiinure ypaBHeHusT KacaTebHOMN, TJIABHON HOpMaJIi, GUHOPMAJIH, & TaKyKe YpaBHEHUsT HOPMAJIbHOM, COMpUKar-
caroleficss n CHpAMIISIONIEH IIocKocTeit Kpusoit © — y? = 0, 22 — 2z = 0 B Touke M (1,1,1).

Haiinure kpuBusny u kpydenue kpusoii 7(t) = {atgt, bcost, bsint} B npousBosbHOI ee TOUKe.

Ilycts s — A yTH IJIOCKOW KPUBOH 7y, (v - YTOJI MEXKJLY MOCTOSHHBIM BEKTOPOM U TEKYIIUM KaCaTe/bHbIM
BEKTOPOM KpuBoii . Haiimnre mapamerprudeckoe ypaBHeHIE KPUBOII 7y, €Cn § = @ COS M, TIe a, M — — — const.

Haiigure orubaromntyio cemeiicTsa Kpusbix y = (ax — a?)?.
Haiiure ypaBHeHre 3BOJIIOTHI cimpan ApxumMena p = ap, Tje a = const.

Haiinure narypanbhoe ypaBaerue k(§) 9BOJbBEHTHI KPUBOIi, €C/IM HATYPAJIbHOE YPABHEHUE €€ 9BOJIOTHI NMeeT

Bug k(s) = 1/vVa? — s2, rae a = const.

NunusunayanbHoe 3amanue 1o nuddepeHnuaabaoi reomerpun. Teopus: KpuBbix. Bapuant 24.

1.
2.

OmnpeiesTe HOPSIOK COIPUKOCHOBEHHs KPUBLIX i = 1 — cosx u 3z2 — y? — 6y = 0 B Touke M (0,0).
Haitiure nmmny KpuBoii p = 2 c0S ¢, 3aKJII0YEHHON MeK /Ty TodKaMmu ¢ = 0 u ¢ = 27.

Haiinure ypaBHenus: kacaTe/ bHOM, IJIABHON HOpMaJIM, OMHOPMAJIU, & TaKKe YPaBHEHMsI HOPMAaJIbHOM, COIPUKa-
carormelicst u cpsiMJIsionedi iockocreit kpusoit 7(t) = {t, t2 +t, e'} B Touke M (0,0, 1).

Ha kpusoit 7(t) = A{t, sint, sin3t} HaiiTu TOYKU C HYJIEBOIl KPUBU3HON, HyJEBBIM KDyUeHHEM W JIyTH, Ha
KOTOPBIX KPyYeHUEe COXPAHSAET 3HAK.

Haiinre HaTypanbHOe ypaBHenue Kpusoit 7(t) = a{cost3, sint3}.

Ha napaJurebHBIX XOpJIax OKPYKHOCTH pajuyca R Kak Ha JuaMeTpax IIOCTpOoeHbl oKpy2KkHocTH. Haiinure oru-
GaloIyI0 ceMeNCTBa STUX OKPYKHOCTEN.

Haiinure ypaBHEHIEe 9BOIbBEHT apaboisl y2 = 2p.

Haiiaure narypasibHoe ypasHenue k() 9BOJbBEHTHI KPUBOM, €CJIM HATYPAJIbHOE YPABHEHHE €€ SBOJIIOTHI NMeeT
Buj k(s) = s/a?, rae a = const.



