HMY, 2 kypc, nuddepeHnaibHasi reoOMeTpusi.
dk3amen TOJIbBKO mjs nepesauntpiBatorux Bo BIIID cryaenTos
4 Kypca 6akajaspuaTta u 2 Kypca Marucrparypsl.! 19.05.2025.

Ixsamen 6ydem domawrum. Pewenua (ne 3a6ydvme nanucamo ceoto gamuauro!) nado
NPUCAAMD AEKMOPY MO IAEKMPOHHOT nowme He nodonee seuepa wemeepea 22 mas. bBoav-
WaA NPOCHOL MO BO3MONACHOCTIU OAA NEPEBOIA PYKONUCHBLT pabom 6 (atin ucnoiv3o06amov
ckaMep, a He omoepaduposams Ha meaePhon, npucwvliams odun @atia 6 gopmame pdf, a
He Kywy Patinos 6 dopmame jpg, u nucamv pyukol, a He KaPaHOaULOM.

IHepecwem 6annos 6 ouerrku HMY caedyrowuti: 50 6arros docmamouno 0as «omaud-
10>, 40 dasn <xopowos, 30 dan <ydosaemeopumenvhos. Jas mozo, wmobv, sKk3ameH Goui
aacuuman 6 HMY, neobrodumo nosywums 3awém. as noayuwenus 3awéma nado pewumos
6 KadHcOOM U3 AUCTNKOS C 3a0a4amu He menee MPEr 3ada (6KA10MaA Me AUCTIKY, KOMO-
pole ewé 6YOYm nOABAAMBCA NOCAE IMO20 IKIAMENA), HO BOZMONCHBL OCAAOAEHUA IMO20
KPUMEPUA 6 3ABUCUMOCTY 0m 00wel cumyayuy co coavel 3a0ay.

Ilepecuem 6annos 6 ouenxu BIIID caedyrowsud: min (10, [w—‘). 3auém

odas BIIID ne wyotcen.

3amaya 1. PaccmorpuM KpuByIo, y KOTOPO# KPUBHU3HA HE 0OPAIaeTcs B HOJIb.
IlycTb W HEKOTODBIH MOCTOSIHHLINA BeKTOp. JloKa3aTh, UTO ec/ou B KasKJoil TouKe
KPUBOil COOTBETCTBYIOIMIAst HOPMAJIbHAS TIOCKOCTE (TO €CTh MJIOCKOCTH, MTOPOKIEH-
Has BeKTOpamu n u b u3 pemepa Opene) COAEPKUT BEKTOP W, TO KPUBasl TIOCKAST
(5 6annos).

Sagaua 2. [ToBepXHOCTH HAZBIBACTCA AUHETMAMOU, €CIN OHA TTAPDAMETPUICCKA
sazaercs B Buje 7(u, v) = p(u)+vd(u). Jlokaxkure, 9T0 HA JIUHEHIATON IOBEPXHOCTH
rayccoBa KpUBHU3HA BCIOJTy HETIOJIOKUTENbHA (& 6aA106).

Banaua 3. I3 aHa IuTHYECKON T€OMETPHN BBl 3HAETE TIPAUMEPHI TIOBEPXHOCTEI,
HA KOTOPBIX €CTh JIBa Pa3IMIHBIX CeMefiCTBa MPAMOJMHENHBIX 00pasytomux. JJoka-
JKHUTE, 9TO €CJIM Ha TJIAJIKON JIBYMEPHOH MOBEPXHOCTH B TPEXMEPHOM IPOCTPAHCTBE
€CTDh TPH PA3JIUIHBIX CEMEHCTBa MPAMOJUHEHHBIX 00Pa3yIoIIuX, TO 9Ta IOBEPXHOCTD
SIBJISIETCST KyCKOM ILIOCKoCTH (10 6aa108).

Sagaua 4. Haiitu pesysabrar napasueabaoro neperoca sekropa (0,1, 1) uz Tog-
ku (1,0,0) omrononocTHoro runepboonya x2+y? —z? = 1 B Touky (1, —1,1) Broan
MIPSIMOJIMHETHOM 0Opazyroreit

z=1,
y+2=0.
(10 6annos).
Banaua 5. Ilycrs [2g : -+ @ 2] ogHOpOMHBIE KoOpauHATE B RP™. HamomanM,

4T0 omobpasicerue Beponese cremenu d — 3to orobpaxkenue vg : RP? — RPN,
3ajtaHHOE (POPMYJION
va(lzo .. .izn]) = [zt o], (1)
I

rje z° 9TO HEeKOTOPBI MOHOM crereHu d OT 2, .. ., Zn, & B upaBoii yactu (1) crogar
Bce MoHOMBI crenenu d. Hampumep, pu n = 2 u d = 2 mojydaeM oTOOpakKeHue
RP? — RP5, 3amannoe GopMyJIoit
o .2, .2, ,2. : .
vo(lzo 1 71 1 z2]) = [25 : 27 @ 25 : Z021 : 2022 : 2122
Haiinure o6parnblit 06pas vy yHHBEpCATLHOrO PacC/IoeHust IPH 3TOM 0TOGpazke-
Hun. (10 6anrn0s).

3amagya 6. Ilycre M pumanoBo muoroobpasme. Ilycrs V casuocts JleBu-
Yusurel. Oupenenum reccuas miajakoil pyuknun dpopmysioit Hess f = Vdf. dcho,

1,ZLJ'I${ OCTaJIBbHBIX 9K3aMeH 6y,ueT I1osaee



910 910 OmymHeiinas dopma. Jokakure, 9TO OHA CUMMETPUYHA W HANRIATE BHIPA-
kenwme jig Hess f(X,Y) B JIOKaJIbHBIX KOOpAUHATAX U B «GE3KOODIMHATHOMY BUJIE,
TO €CTh BBIPA3uB 1Uepe3 auddepeHimal 1 KOBapUaHTHbIE TPON3BOAHbIE. JloKaxKuTe,
qro Hess f(X,Y) = (Vx grad f,Y) = %(Lgraclfg)(X7 Y). (10 6annos).

3ama4da 7. Merpuka B KacaTeJbHOM paccaoennu 1'M MOXKeT paccMaTpUBATD-
csI KaK TEH30D ¢ THIIA (g) Pacemorpum cBsizHOCTh V' B KacaTeIbHOM DPACCIOCHUR
TM. O6oznaunm eé npojienue B paccioenue ToM Toxe depes V. Jlokazkure, 9o
COIIACOBAHHOCTb V € METPUKOIl 3KBHBaJIeHTHA yeiaosuio Vg = 0. (10 6anrnos).

3amaya 8. [TomvmuOroobpasue M pumanoBa MHOrooOpasuss N ¢ WHIYIIUPOBAH-
HOIl METPUKO HA3BIBAETCS BIOJHE Te0JIE3MIECKUM, eCJIi Bee reosesndeckue M saB-
JIAIOTCS B TO 2Ke BpeMms u reome3ndeckumu N. JlokazaTnh, uro M BIosHe reoje3ntde-
CKO€ TOIJIa M TOJIBKO TOTJA, KOTJa BTopas KBaJparudnas ¢popMma Hysesas. (5 0a.-
206).

Bagaua 9. Ilycrs f: M — R rakaga ruagkas dbyuxius, aro | grad f| = 1 na
Bcém M. JlokazaThb, 9TO MHTErPAJIbHBIE KPUBbIE BEKTOPHOTO 1o grad f sBisioTcs
reozesndeckuMu (10 6a.4108).

Bagaua 10. lokazaTs, 4ro Hajg S! ecTh ¢ TOUHOCTBIO 10 N30MOP(MUIMA, TOIBKO
JIBa, BEIIECTBEHHBIX BEKTOPHBIX PACCIOEHUs paHra, 1, TpuBnasibHoe u auct Mébnyca.
Tak kak RP' 2 S, 1o yrnsepcasbroe paccioenne v ma RP' MoxkHO paceMaTpu-
BaTh Kak paccioerne Hag S'. OHO m30MOpdHO TpUBHAILHOMY WK JucTy Mébmyca?

(10 6annos).



