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I11ockme KpHuBbIE. FeOMeTpI/ISI AIJINIITHNYIECKUX KPUBDbIX.

Bamaua 1. a)llycrs Cf u C, — miockue KpuBble creneHeil m u n coorsercrseHHo. [Ipeamo-
JIOXKHM, 9TO KPHBBIE TlepeceKaloTcs B TouKax Py, ..., Py, mpu stom nopsanok P; va Cy pases 1,
t

a nopsiiok P, ma C pasen s;. Y0eaurecn, 410 » | 1;5; < mn.

i=1
b) ITycts Cy — xpuBas crenenn m 6e3 KPATHBIX KOMIOHEHT ¢ OCOOBIME TOUKamu F; mopsiaxa
r;. lokazkure, aro » r;(r; — 1) < m(m —1).
Hodckaska: mocmompume Ha Nodrodawyio npoudsodnyio f.
¢) llycrs Cf — nenpusoduman KpuBas cremenu m ¢ ocobbimMu Toukamu P; mopsaxa r;. [Toka-
xure, 910 »_r;i(r; — 1) < (m —1)(m — 2).
Hodckaska: paccmompume nodrodauyyro npoudsodnyro f, umerouyro nopsadox r; — 1 6 P;, a maxoce
[W} ~-MEPHOE CeMeTCMB0 8CEX KPUSHT cmenenu m — 1 u nodcemeticmeo Kpuevs, UMeUUT
nopadox r; — 1 6 P;.
d) PaccMoTpes cemeficTBO TIpAMBIX, TPOXOJSIIAX Yepe3 OJHy TOUKY W Kpubywo 1" + wy" ! = 0,
yoeIuTech, 9TO HEPABEHCTBA U3 MPEJIBIIYIIAX MTyHKTOB TOYHbBIE.
3anaua 2°. [lokaxkure, uro B xapakrepuctuke () kBajapuka Cp HEIPUBOIUMA TOTAA U TOJIHKO
TOIJIA, KOraa 3 X 3 MaTpula eé YaCTHBIX POU3BOIHBIX HMeeT HEeHYJIeBOI onpeaenTe b, Korma
9TO YTBEPXKeHUEe OCTAETCA BEPHLIM B XapaKTePUCTUKE p7

Sagada 3. a) Jlokazkure, 9T0 HaJL I0JIEM XapaKTePUCTUKH HOJb TOYKa P Ha IPOEKTHBHOI KpH-
Boit Cr, 3ananuoii ypasuenuem F(xq,x9,23) = 0, sBAgeTcs TOYKOI nepernba Toraa u TOJBKO
TOI/Ia, KOrga JnHelHaa (popMa, cocTaB/IeHHAS U3 IePBBIX MIPOU3BOIHBIX, JEIUT KBAJAPATHIHYIO
dopmy ¢ KodddummeHTaMu 13 BTOPHIX ITPOU3BOIHBIX.

b) [Tokazxure, 4r0 B Xapakrepucruke HOJb ToYka P na kpupoit Cr sBJIsieTcs: TOUYKON neperuba

9°F
8:137;822]'

TOT/IA M TOJHKO TOT/A, Koraa reccuan H (ry,xs, x3) = det ( > B 9TOil TOUKe 0OpaIraeTcs B

HOJIb.
¢) Korga npespiayiiue yTBepzK/eHsi BEPHBI B XapaKTePUCTHKE p7

d) TTokazkure, 4T0 HEOCODAsI TPOCKTUBHAS KPUBAsl CTEMEHN > 3 HaJl aJrebpandecKu 3aMKHY ThIM
moJieM UMeeT II0 KpaiiHeil Mepe OJHYy TOYKY IHeperuoa.

Bamaua 4°. HaiinuTte ocobble TOUKH 1 KacaTeabHBIC B HAX JJIS CIeAyTONIX KPUBBIX B A%
a)y? = a% b)dz®y® = (¢ +y°)%; o) y? =2 +y".

3amaua 5°. [Ipu kakux a u b cienyroiue NIpOeKTHBHBIE KPUBBIE OCOOBI:

a)y?z + axyz + byz? = 2%, b)y?z = 2% + axz® + b2

Banaua 6°. a) [Iycrr C' — kpubag y°z = x°. [lokaxkure, 4ro orobpazxkenue ¢: P! — C, 3a1an-
noe Kak ¢([s,t]) = [s%t, s, 3], apagerca peryaapubiv MopdusmoMm. Haiiaure o6parHoe pamuo-
HaJbHOe oTobpazkenue 10: C' — P, SIpngercsa au ) nzomopdusmom?

b) Oreerbre Ha anajgoruunbie Boupocs qa C: y?z = x® + 1%z u orobpaxkenus ¢([s,t]) =
[(s2 — t2)t, (s% — t?)s, 3].

Bamaua 7° (Mmopdusm Ppobennyca). [Iycrs C' C P? — kpusas HaJ KoHeuHbIM 1osieM F.
a) [Toxkaxkure, ato ¢: [z,y, z] — [z, y?, 29] onpenensier buextusHbiii Mopdusm n3z C' B C.

b) fBasiercs sm 10T MOpdU3IM H3OMOPHUIMOM?

¢) Yoenurecs, uro C(F,) = {P € C | ¢(P) = P}.

Bamaua 8°. llycrs C), — kpubas B P?, 3a1annag ypasrenuem z° + y* = pz2.

a) Toxazkure, aro C, m3omopdna P! max Q rorma u Tonbko Torma, korma p =1 mod 4.

b) [Mokazkure, aro npu p = 3 mod 4 3tu Kpusble monapao He uzomopdubl Hag Q n He U30-
Mopdusr P



Bsedenue 6 meopuro wucea Jlucmox 7

Sagaya 9 (kpusble u rpynmna lamya).

a) [lyers C/k — addunnas kpusas. [oxaxure, aro k[Cy] = k[z,y]/(f(z,y)) = {f € k[C] |
o(f) = f ana Beex o € Gal(k/k)}.

b) Mokawxmure, uto P2(k) = {P € P2(k) | 0(P) = P anz seex o € Gal(k/k)}.

¢)ycry ¢: C; — Cy — panuoHajbHOEe 0TOOparXKeHHe ILUIOCKAX HPOEKTUBHBIX KpUBBIX. [lo-
KazKUTe, ITO ¢ ONPEeTeHO HAJ kK B TOM U TOJIHKO TOM clydae, Korma o(¢) = ¢ s Bcex
o € Gal(k/k).

Hodckaska: socnoavaytimecsy meopemoti Tuavbepma 90.

Sagauya 10 (runepasmnrudeckne kpussbie). [lycrs Cy — addunnasg kpusasi, 3aJaHHas
ypasuennem y?¢ = agz? + a;x%"! + - - - 4 ag4, HaJ TOMEM XapaKTepUCTHKE # 2, ag # 0.

a) [Tokazkure, aro Touka Ha GeckoneuHocTn y Cj SBIASETCA 0CO0O0I TOrIa W TOJIBKO TOT/IA, KOIIA
d>4.

b) ITycts d = 4. PacemorpuM otobpazkenne ¢ = [1,z,y,2?]: Cy — P3. [Iycts C' — Kpubas B
P3, sajannas ypaBHEHUAMU T3 — QT3 — A1T1T3 — AeToT3 — A3ToT] — A4Th = w379 — 23 = 0.
Yo6eurech, aro 1) 3amaér uzomopbusm Cy = C' N {xy # 0}.

‘]

¢) [lokazkure, uro kpuBas C' UMeeT J1Be HeOCOOble TOUKH HA TepeceYeHH € II0CKOCTBIO T = 0.
d*) ObobmuTe MpeabiIyIee Ha TPOU3BOIbHOE d > 4.

Samaua 11 (npuBeaeHMe JUINNTHYECKUX KPUBBIX K KAHOHUYECKOMY Buay ). a) ITycrs
E/k — neocobas npoektuBHas Kyoudeckas kpusas, O € E(k) — rouka neperuta. ITokaxure,
9TO HaliieTcs obpaTuMasi IPOEKTUBHAS JIMHEeiHAsT 3aMeHa KoopauHaT, nepeogiias O B [0, 1, 0],
a kacaresbHyio K C' B O B npsimyio z = 0.

b) [Tokazkute, 9T0, €Cin KpUBasg UMeET BU/, YKA3AHHBIH B MPEJBIAYIIEM IIYHKTE, TO €6 ypaBHe-
HEe ecTb Y22 + a1xyz + azyz? = 23 4 avx?z + auw2® + ag®.

¢)ycrs E/k — neocobast mpoekTuBHas KyOudeckas kpusasi, O € E(k) — Touka, He A64:-
rowaaca TOYKoi nepernda. MoKHO cuuTaTh, 4TO KacareiabHas K F B Touke O ectb OCh Y,
nepecekatoras £ Bo Bropoii Touke P = [0,0,1] # O. B takom ciydae ypaBHenue F nwme-
er sun Fi(z,y)22 + Fy(x,y)z + F3(z,y) = 0, tae F; — onuopoansie crenenu i. I[Tycrs C' —
KpuBad, 3ajJanHasa ypapHenneM s> = Fy(1,1)? — 4Fy(1,)F3(1,t). JJokaxmuTe, 9T0 0TOGpazKeHne
(s,t) = (2F3(1,y/x)x+Fy(1,y/x),y/x) us k[s, t] B k[z, y][r~!] npomokaerca 1o m3omopdusma
E u C, nepesogsiero O B Touky neperuda [0, 1, 0].

Sagaya 12 (ssaunTuyeckue KpuUBbI€ HAJ MOJEM HPOU3BOJIbHON XapaKTEPUCTUKH ).
IIycrs kpuBas F 3anana ypabBHenueM Beitepmrpacca y? + a1xy + asy = 23 + asx? + aux + ag.
Beenem obo3nadenusd:

b2 = CZ% + 4&2, b4 = 2&4 + ayas, b() = a?,, + 4&6,
bg = a%aﬁ + 4asag — ar1asay + a2a§ — ai;
cy = b3 — 24by, cg = —by + 36byby — 216bg;

3

A = —b2bs — 83 — 2702 + Obobabs, j = 2—4.
a) ITokazkuTe, 9T0 JTMHEHHON 3aMEHOM MepeMeHHBIX HaJl HoJeM k XapaKTepUCTHKU # 2 ypaBHe-
HHe OpUBOIUTCA K BUILY y2 = 4x° + bya® + 2040 + bg, a HaJ MOJIEeM XapaKTepUCTUKH # 2,3 K
By y? = 2° — 27cax — Hdcg.
b) TTokaxure, uTo jist kpusoii Bujga y? = x3 + ax + b Gopmyns jaag A u j ynpomaiores u
npunumaior BT A = —16 - (4a® + 27b%), j = —1728 - (4a)3 /A,
¢) Hokazkure, 4To KpuBast F riajgkast B TOM U TOJBKO TOM ciydae, Korja A # 0.
d)Ecim A = 0, To kpuBag umeer y3ea (“node”; ocobasi TouKa ¢ pa3JIUIHBIME KaCATEJTbHBIMH)
upu ¢4 # 0 m Touky BozBpata (“cusp”, ocobast TOUKa ¢ COBIAJAMIMMA KaCATEIbHBIMI) HHAYE.
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e) Ybeaurech, UTO €JMHCTBEHHBIE 3aMeHBI MEPEMEeHHBIX, MepeBOJsIe B ypaBHeHne Beiiep-
mrpacca (IJIAIKOH) SJUTMITHYECKOH KPUBOH B ypasHeHue BefiepmiTpaca, UMEIOT CJieTy Ol
B o = u?x +r, y = udy + ulsx’ +t.

f) Boisenure dbopmysibl mist mpeobpasoBanust Ko3bhUIHEHTOB:

ua) = a; + 25, u’dy, = ay — sa; + 3r — s7,

uldy = as +ray +2t, u'ay = ay — sasz + 2ray — (t +rs)a; + 3r* — 2st,
uSal = ag 4 rag + ray + 1> — tag — 12 — rtay;
Uzblg = 62 + 12T, 'Lb4b£1 = b4 + Tbg + 67’2,

ulbly = bg + 2rby + 12by + 413, uBby = bg + 3rbg + 3r2by + 13by + 3%

/ / . .
uldy = ¢y, ulcy=cs, uPA'=A, § =3

g) [Tokaxwure, uro smmunTHdeckne Kpussle £ u E' m30MopdHB HAJ k TOrIa U TOJILKO TOTJIA,
korga j(E) = j(£').

h) Véemutecn, ato aad jo # 0, 1728 xpusag y> +xy = 23— —28

1
Jo—1728% ~ jo=1728
paBHBIH jo. Kakne j-unBapuanTsl uMeror Kpusble 42 +y = 23 n y? = 23 + 27

nMeeT j-WHBAPHUAHT,

i) [lycre P, = (x;,v;), Py = Py + P2. BuiBeaure coenytomme hboOpMyJIbl ISt CJIOKEHHST TOYEK HA
SJJIAITAYECKON KPUBOI:

—FPy = ($0, —Yo — a1Tp — a3)7
A\ Y2 — 1 Y1T2 — Y21
vV="——""

nopu xy 7é T2,

Ty — 1y Ty — Ty
3(13% -+ 2(12.%‘1 + ag — A1 —.Ti) + a4 + 2@6 — asyi
A= , V= npu T, = Ta,
2y1 + ayx1 + ag 2y1 + a1 + as
T3 =N 4+ @\ —ay — 11 — 9, ys = —(A+ay)xs — v — as.

3anaua 13°. Beraucinre JUCKPUMUHAHTHL U j-UHBAPUAHTHI CJAEIYIOMINAX S/JIHNTHIECKUX KPH-
seix. [IpuBenute nx x Bumy 42 = 22 + ax + b HaJ MOJeM XapaKTePUCTHKH # 2, 3.
a)yP+y=a23—2% b)yPty=23+2% )y +y=2—x; )y  +y =23+

)y —yr+y=2% 0y —y=2>-7; gy =23+ 2 —x; h)y? =23+ 2 + x;
y?=a3—222 —x; j)y? = 2® — 2% — 152,

Saga4da 14 (ocobwie kybukn). [Iycts E/k — ocobas kybuka B dopme Beitepmrpacca. O60-
3HaYUM depes L, MHOXKeCTBO HEOCOOhIX TOUeK F.

a) ITokaxkute, 4t0 E,, BISETCS ITPYNNOH MPH CTAHIAPTHOM ONPEIEJEeHUH OMEPAIMH ¢ MOMO-
B0 KACATEJIHHBIX U CEKYIIUX.

b) [Tycts E umeer ocobyto Touky Tuna node u KacarenbHble y = oz + [; B Heil. Y6eaurech,
qT0, ecid o € k, 10 ap € k u E, (k) = k*.

¢) B mpeamosiokeHusiX TpeablIyniero myHKTa JOMyCTuM, 910 «p ¢ k. Ybeaurech, uro L =
k(ou, ag) — xBagparuunoe pacmupenne k, Fn (L) = L* u En (k) = {t € L™ | Np(t) = 1}
d) ITycrs E umeer ocobyto Touky Tuna cusp. [Hokaxure, uro F, (k) = k™ (none k kak rpynna
O CJIOYKEHUIO).

HO@C%’(ZS%’G,.' 6 caydae aﬂae6pau%ec7€u 3AMEHYINO20 TL0AA k MOIHCHO 80CTIOADB3OBATNBCA 0m06paOfC€HUﬂMU

(z,y) — % das node’a u (z,y) — yf;‘:ﬂﬁ das cusp’a (xry — amo r-Koopdunama ocobol mouku,

ay = ar+ [ — kacamesvnas 6 nel). JJas ynpowsenus 6unucieruil 0cobYy10 MowKy MONCHO Neperecm
6 (0,0).

Sagada 15. Tlokaxure, uro orobpaxkenusi +: £ x B — E, (P,P)— P+ P,u —: E — E,
P — —P gaBadiorcs peryasipHbIMU MOpU3MaMu MPpOEKTUBHBIX MHOT00Opa3uii.
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ITodckaska: “47, ouesudno, aeasemes moppusmom ene mouex suda (P, P), (P,—P), (P,0), (O, P).
Taxue mouku MOHCHO “HemMHo20 NOJSUHYML”, 4 MOJHCHO TNOPABGOMATL PYKAMU C PODMYAAMU.
Sagauya 16 (rpynna aBromopdusmos). [Iycrs E/k — snnuntudeckast Kpupasi, a Aut(E) =
Autz(E) — rpynna eé k-asromopdusmos. ITokaxure, 410

a) Ecoim j(E) # 0,1728, To Aut(E) = Z/2Z.

b) Ilycts chark # 2,3. Torma Aut(E) = Z/AZ, ecmu j(E) = 1728, u Aut(E) = Z/6Z, ecau
J(E) = 0.

¢)ycrs chark = 3, a j(E) = 0 = 1728. Torga Aut(E) = Z/3Z A Z/AZ (nonynpsimoe mpous-
BeJleHne, B KOTOpOM obpasytomast Z /47 neficTByeT HeTPUBHAJILHO HA HOPMATBHYIO MOATPYIITY
7./37.,, nepeBojisi KaxKblil 3JIeMEHT B ODPATHBII eMy ).

d) ITycrs chark = 2, a j(E) = 0 = 1728. Torma Aut(E) = SLy(F3).
Sanmaua 17 (s/uIunTudeckue KpuUBbIE HAJ| KOHEYHBIM IIOJIEM).

a) Onurre Bee Hen3oMopdHbIe SUTHTITHYeCK e KprUBbie Ha TosieM Fo. Kakne y HUX j-nHBapHAHTHI?
Iodexasxa: «mobu noxKas3amsv, 4mMo KpPpuevle HE USOMOpQﬁH?)L, MOHCHO TLOCMOMPENb HA KOAUYECTIIGO
movex Ha HUX.

b) Kakwe 3 moay94eHHbIX B MPEIBIIYIIEM IIyHKTe KDHBBIX CTAHOBATCs n3oMopdHbiMu Hax Fy?
Ha,ZL F16? A Ha F256?

¢) [ocunraiite rpynnbl aBTOMOPMUIMOB KPUBBIX U3 TMPEIBLIYIIEro MyHKTa Haj MOJasMu For,

ke N.

d) Onmmmmre Bee pazaudanbie (1. e. Henzomopdubie) kpusble Haj Fy. Kakue y Hux j-naBapuanTs?
Kakne u3 aux cranoBstcs uzomopdabivu HaT Fqg7?

e) AHaJornIHbIX BOmpoc mpo Kpusble Haja Fz u Fy. Ouumure Tpynnbl TOYEK MOTYIHBITIXCS
KPHUBBIX.

Bamaua 18°. [Iycrs chark # 3, a € k*. Paccmorpun kpusyio x° + 3 = az?.

a) [TokaxknTe, 9TO NaHHAsT KPUBAsI SIBJISIETCS SJLTHIITHYECKON 1 €€ j-uHBapuanT paser 0.

b) BeiBequre hOpMyJIBL IS CYyMMBI TOUEK Ha ITOH KPHBOIA.

Saga4da 19 (toukm mopsaka 3). a°) Haiijure HeoOGxoaumoe u JI0CTATOYHOE YCIOBHE TOTO,
qT106BI IpsiMast L: y = cx+d Oblia KacaTeapHOH B TouKe mepernba K Kpuboit £ y? = 22 +ax+b
(r. e. I(P,EN L) =3 B touke nepecevenus L ¢ E).

b°) IosryunTe onucanue UTUITHIECKAX KPUBBIX B (hopma Beilepiirpacca, UMEIOMEX PAUO-
HAJBHYIO TOUKY TMOPSIIKA 3.

¢) okazkure, aro Haz k, char k # 2, 3 MHOKeCTBO TOUYEK MOPS/IKA 3 Ha SITHITHIECKON KPUBOi
cocTouT u3 9 pa3IuIHBIX TOYeK. VI3 CKOMBKUX TOYEK COCTOUT MHOZKECTBO TOUEK MOPsiaKa 27

Sapauya 20 (ymuoxkeunmue Ha m). [lycrs char k # 2,3, F'/k — kpusas, 3ajaHHasi ypaBHEHUEM

y? = x®+ax+b. Oupenenum MEOTOUIEHB AeTeHAA V., € Zla, b, x,y] caeayomumu hbopMyIaMu:

=1, =2y, ,15=32"+6azx’+ 12bx — d?,
Yy = 4y(z® + bax* + 20b2® — 5a*z* — dabxr — 8b* — a?),
Vomt1 = Ympall, — Yoty (m > 2),
2ytam = Vm(bmiaVip_y = bm-a¥i i) (m > 3).

Kpome T0ro, nomoxKuM ¢, = 292, — Vi1 Pm—1 1 4Ywm = Ypioth2, 1 — hm_oth2 1.

a) Ilokazkute, 9TO Vyyy Gy Y~ Wi (M — HewéTHo) 1 (2y) 10, Gm, Wi (M — YéTHO) ABIAIOTCH
MHOTO4IeHaME ¢ Koddduuuentamu u3 Z[a, b, z, y?]. Takum obpasom, 3amenus i Ha x° +ax + b,
MOYKHO CIUTATh, YTO MBI UMEEM JIeJI0 ¢ MHOTOWIeHaMu u3 Zla, b, x].

b) [Tokazkure, 410, paccMaTpUBaeMble KaK MHOTOUJIEHBI OT T, @p, U Uy, UMEIOT Da3T0KeHUs
Om(z) = 2™ JTeHBI MEHBIIErO MOPSLIKA, Um(x) = m22™ 1 4 4JIeHB MEHBIIEro MOPSLIKA.

4
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c¢) Eciu E neocoba, 10 ¢, () 1 1)y, (x)? B3aMMHO IPOCTHI KaK MHOTOYICHBI U3 kx].

d)Ecin E neocoba n P = (x¢,y0) € E, 10 [m]P = (5:((15))27 12]:((15))3> (3mech [m| oboznagaer

YMHOXKeHWe Ha M Ha JUIHNTHYecKoil Kpupoii: P+ P+ ---+ P — m pa3).

e) [lokaxkuTe, uTo oTobpazkenue ymHoxkenusd [m] : E — E umeeT cTelenb m?.

Sagada 21° (ypaBHenme kpusBoii B ¢popme Jlexkanapa). [lycrs char k # 2.
a) [loxaxure, 4To robag samMNTHIeCKasd Kpupad F/k msomopdna Ha k sammnruaeckoil Kpu-
Boit B popme Jlexxanapa Ey: y?> = z(x — 1)(x — \), A€ k, A\ #0, 1.

(A2-A+1)3
(=12

¢) Yoeaurech, uro orobpazkenne k\ {0, 1} — k, A — j(E)) umeer 6 1po6pa3oB BO Beex TOUKAX,
kpome 7 = 0 u j = 1728. CKOIBKO TpooOPaA30B OHO MMEET B HCKIIUUTETbHBIX TOUKAX !

b) Tokaxure, uro j(E)) = 28 -

Sapaua 22° (ypaBaenmne kpusoii B ¢popme oilipunra).

a) llycrs E/k — samunTndeckas xpusas u, jmu6o chark # 3, mmbo j(E) # 0. Tokaxkure, 1aro
Has k kKpusas £ nveer ypasnenue Beitepmrpacca suna y? +azy +y = 23, o € k.

b) Iokazkute, 4To 11t KpUBOii F| 3a1aHHol ypaBHeHneM u3 npepayinero nyakra [3](0,0) = O
(T. e. (0,0) — TouKa mopsiaKa 3).

2 . _ aB(a®—24)3
c) Ipn kaxkux o xpusag meocobas? INokaxure, uro j(E) = a5

3amaua 23°. llycts a, b, ¢, d — 1easle yucia, cBOOOIHBIE OT KBaaApaToB, a > b > ¢ > 0.
Pacemorpum kpusyio B P?, 3anannyio ypasuenuem C': ax® + by + cz® + dryz = 0.

a) [lycte P = [z,y,2] € C, L — xacareabnas k C' B P. [lokaxkure, uro C' N L = {P, P'}.
Borauciure P = [2/)y/, 2'] wepes a, b, ¢, d, x, y, z.

b) Iokaxkure, uro, ecmu P € C(Q), ro P € C(Q).

¢) Hpeanonoxum, aro x,y, z, 2"y, 2" € Z n ged(x,y, z) = ged(a’,y/, 2') = 1. Jokaxkure, aro
2"y | > |zyz|.

d) BeiBeiure u3 mpepuiymero mynkra, 1ro, uto C(Q) = @, mbo C(Q) — GeckoHedHOE MHO-
JKECTBO.

Bamaua 24 (kpusbre poaa 1). [lyers C/k — xpusag poma 1, chark # 2. Kaxmoit Touke
O € C MoXKHO conoctaBuTh nunTHdeckyio kpusyio (C,0) u eé j-uasapuaunt j(C,O). Hama
eJib — mokas3arh, ato j(C, O) He 3aBucut oT Beibopa O, a 3HAYHUT j-WHBAPUAHT OTPEIETCH JIJIsT
Jiioboit kpusoit poaa 1.

a) Buibepem ypasuenne Jlexxanjapa y> = x(x — 1)(z — \) ana xpusoit (C, O). Tlokaxkure, 4To
orobpazkenne x: C' — P! umeer crenenn 2, mpuyéM JIIs BeeX Touek, oTandHbx oT 0, 1, A, 0o,
YHCJI0 IPOOOPA30B PABHO JIBYM.

b) Iycrs O' € C' — apyras Touka, a w? = z(z —1)(z — ) — ypasuenue Jlexanapa gua (C,O').
[ycrs 7 @ C — C mepenoc na O' ma samumrndeckoit kpusoit (C,0) (1. e. 7(P) = P + 0O').
Hokazkure, 9To Haiinxyrcs takue a € k, b € k*, uro 7%(z) = a + bxr (kak dynkuuu ua C').
Hodcxasxka: Ilocmompume na dususop 7*(2).

¢)ycrs f: P — P f(t) = a + bt. Tlokaxkure, uro f — GUEKTUBHO OTOGPAKAET MHOZKECTBO
{0,1,A\} ma {0, 1, uu}.

d) Mokaxkute, aro € {A\, 1/A\, 1 =X\ 1/(1 =X, A/ (1 =X),(A—1)/A}.

e) Yoeaurech, uro j(C,0) = j(C,O").

f) Iycrs C' — kpusag poga 1, onpeenénnas naj k. [okaxure, aro j(C) € k.

g) Hoxaxute, uro C/k nsomopdHa Haj k SJTHNITHYECKOll KPUBOIL, OIpeie éHHON HaT k.

h*) JokazkuTe aHATOTHYHBIE PE3YJILTATHI HAJ, M0JeM k XapakKTepucTuKa 2.

Sagauya 25 (smmnTumyeckme Kpusble B mpocrpancTse). [Tycrs E/k — samuntndeckas
KpHBagd, 3aJaHHas ypapHenneM Beifeprrpacca.



Bsedenue 6 meopuro wucea Jlucmox 7

a) [Tokaxure, uro ¢ : £ — P3¢ = [1,z,y, 2% usomopduo orobpaxaer £ Ha nepecedenue
KBa/IPaTHIHBIX NMoBepxHocTeil B P3.

b) Beiseaure u3 storo, uro, eciu H C PP — mnockoets, To H N ¢(E) cocrout 3 4 Tovex
(camras kparHoctn). Yoemurech, aro ¢(0O) = [0,0,0, 1] u mnockocts Ty = 0 nepecekaer ¢(F)
B eanHCTBeHHOI TOuke ¢(O) ¢ KpaTHOCTHIO 4.

¢)lycrs P,Q, R € E. Hokaxure, uto P + Q + R = O Torga u ToJbK0 TOTIa, Korga ¢(P),
6(Q), ¢(R), ¢(O) nexar B OIHOI TIOCKOCTH.

d)ycrs P € E. Iokaxkure, uro [4|P = O Toraa u TOJBKO TOLJA, KOIJA CYIIECTBYET Takast
iockocth H C P32 aro H N ¢(E) = P.

e) [Tokazkure, aT0, ecsiu char k # 2, o umeercst poBHO 16 Takux Tovek, uro [4]P = O.

f) Ilycrs chark # 2. ITokaskuTe, 9To cyIecTByeT IUHefiHas 3aMeHa TlepeMeHHBIX Hajl k, mpu-
BojaImasa ypasHenusa £ B P2 x Buay TO2 + T2 = TyT;, Tl2 + aT22 = TyT3. JInst Kakux v laHHas
KpuBasi Heocobast?

g) Vlcnonb3yst MOJe/Ib W3 MPeIbIAYINEro MyHKTA, BbiBeauTe siBHbie (bopMyJibl 1ist — P, Py + Py
u [2]P (B xoopaunatax B P3).

h*) O606imnTe 33021y Ha ciaydaii Baoxenuss £ B P onpegenénnoro yukuusmu fi, ..., fo,
obpasytomumu 6asuc B L(m[0)).



