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OHPEZLEHEHI/IH U ®OPMVYJINPOBKA PE3VYJ/IBTATOB.

Buinyk.aoe meao - 3AMKHYTOE OIPAHHYEHHOE BBITYK/IOe MHOXKecTBO B R3.
I'nadkoe meao - Te0, B KAXKION TOUKE TPAHUIBI KOTOPOTO CYIIECTBYET €/IiH-
CTBEHHAs OLOPHAS IIJIOCKOCTb.

OCHOBHAA TEOPEMA. Bce naockue cenenus 6unyka020 2aadkozo meaa
n0do6HbL Mo2da U MoALKO Mo2da, K020a4 MeAd — wWap.

Cy1iecTByeT HEeCKOJIbKO M3BECTHBIX yTBEPXKIECHUIl BBITYKJIONH MreOMeTpUd u
TOIOJIOTHH, CXO’KUX € OCHOBHOI Teopemoii [4, 5. ChbopMynupyem HEKOTOpPBIE U3
HUX.

YTBEPXKAEHUE 1. FEcau 6ce cenenus 8bnyka020 meaa - SAAUNCH, MO me-
N0 — 2A0UNCOUD.

YTBEPXKAEHUE 2. FEcau 6ce ceuenus 6bnykA020 MEAG UMEIOM UEHMP
CUMMEMPUL, O MEAO — IAAUNCOUD.

Besne gasee mox TesioM HOAPA3yMUBAETCA BBIIYKJIOE IIagkoe Tea0. OcHoB-
Hasg TeopeMa ABJISeTCS CAEJCTBUEM TPeX BCIOMOTATENbHBIX YTBEPXKIECHUH, KO-
TOPBIE MbI Oy/IeEM JTOKA3bIBATH IIOCJEI0BATEIBHO.

Teao nocmoanHol WUPUHB, - TEIO, Y KOTOPOrO JIOOBIE /IBE MapPaIeIbHbIE
OIOPHBIE UIOCKOCTU YAAJEHBI HA OIMHAKOBOE DACCTOSHUE.
Jluamemp mena - OTPE30K MAKCUMATLHON JITMHBI, COIEPIKAITUNCT B TeJIe.

I[IPENJIOKEHUE 1.  Ecau 6ce cewenus meaa nodobHbt, mo meso A6AAEMCsH
MeNOM NOCMOAHHOT, ULUPUHDL.

[IPENJIOKEHWE 2. FEcau 6ce ceverus meaa noCmoasHHOU WUpuHoL nodoo-
MHbl, MO BCE CEUEHUA IMO20 MEAL — MHONCECNEA NOCTNOAHHOT WUPUHDL.

[IPENJIOKEHWE 3. FEcau 6ce cenerus meaa noCmoasHHOU WUpuHoL nodoo-
Hob U ABAAIOMCA MHONCECTNEAMY, TLOCTNOAHHOT WUPUHDBL, MO MEA0 — Wap.

CaMBIM CJIOXKHBIM B J0Ka3aTEIbCTBE siBjdercs upeayoxkenne 1. Ipennoxe-
HUE 2 COmep>KUT MHOTO TEXHUYECKUX MOMeHTOB. [Ipenoxkenne 3 qoKa3bIBAETCST
C TTOMOITBIO UAECHHON YacTH U HEKOTOPOTO NMPUMEHEHUS MAaTeMaTUIecKOTO aHa-
3a.

I This paper is prepared under the supervision of V.Yu.Protasov and is submitted to a prize
of the Moscow Mathematical Conference of High-school Students. Readers are invited to send
their remarks and reports to mmks@mccme.ru.



JOKABATEJIBCTBO IPEJIOKEHUA 1. ToKa3biBaTh IpeaioKeHne Oymem
oT IpoTuBHOrO. Bymem mpesmnonaraTh, 9TO CyIIECTBYET IVIAIKOE BBIITYKJIOE TEJIO
F HEMOCTOSTHOMN IMTUPUHBI, BCE CeUeHNs KOTOPOro monobubl. Eciu y Hero ectsb ce-
YeHue, SIBJSIoNIeecss KPyroM, TO TeJIO — map [1], nporuBopeune. Muaue, Hafinem
JBa HETIOMOOHBIX MEXKITy coboitl ceuernmns F.

Ob6o3uaunm 3a d qmuny auamerpa tena J. Hazoeem touky M sxempemans-
noti (M € F), ecnm Ha BRIMyKJI0# moBepxuocTH F CymecTByer Touka M’ Takas,
aro |MM'| = d. 3ameTnm, 9TO MHOXKECTBO HEIKCTPEMAIBHBIX TOUEK TENA OT-
KPBITO, & YKCTPEMAJIbHBIX 3aMKHYTO. Byaem rosoputh, uro Toukn X um Y pea-
audyrom Juamemp (Mmu QUAMEMPAALHO NPOMUBONOA0dHCHY), ecm | XY | = d.

Paz F ue saBasiercss TeIOM MOCTOSHHON IMUPHHBL, TO CYIIECTBYET IPAHUIHAS
HesrcrpemasbHas Touka B € F [4]. IIpoenem depes E e IMHCTBEHHYO OMOPHYIO
wrockocTh tg Tesa F. PaccMorpuM HanbOMbIME OTKPBITHIA CAOH TOYEK Tesa
F, 3aKJIIO9EHHBbIN MEXKIAY tp W HEKOTOPOH IIOCKOCTHIO 1o, MapauienbHON {g,
BCE TOYKH BHYTPU KOTOPOrO HEIKCTpPeMasbHbie. MHOKECTBO HEIKCTPEMATBHBIX
TOYEK OTKPBITO. SHAUNT, Ha ty €CTh IKCTPEMATHHAS TOYKA, MYCTh 3TO TOUKa A

(puc. 1).

Puc.1

Paccymorpum 106y Touky B, mmaMeTpasbHO IPOTHBOIOIOKHYIO TOYKe A.
IMporenem depes mpsimyio AB JiBe TIJIOCKOCTH Wi U Wg, UMEIOIINE HEMYCTOEe U
HeroueuHoe niepecedenue ¢ U. JInd 3TOro pacCMOTpUM Ha, CEUYCHUM TeJa, TLI0C-
koctbio tg ase Touku C1 u Cy. 3a wy nosnoxum miockocth (ABCY), 3a wa -
wnockoctb (ABCs). Eciu touku A, B, Cy, Cy nexar B OJHOI ILIOCKOCTH, 33 w1
U w2 BO3bMeM IL10cKocTh ABCY ¢ aByms pasabiMu opueHTanusamu. O003HaunM
uepes () MHOXKECTBO TOUeK JF, IEXKAIUX BHYTPH OO'beIMHEHUS IBYX JABY 'PAHHbBIX
YTJI0B, OOPA30BAHHBIX ILIOCKOCTAMY W1 U wo (MMEETCs BBULY JBYIPAHHBIA YOI,
BHYTH KOTOPOTO HAXOIUTCS MOCTpoeHHbI Tpeyroabuuk AC1Co M BepTUKAID-
Hbiil emy). PaccMoTpuM NIPOM3BOIBLHYIO CEKYIIYIO ILIOCKOCTH W, MPOXOASIILYEO
gepe3 AB m mexxaniyto BHyTpH ABYTPAHHOTO YA wiws. Ha BBRIMYKIONH moBepx-
HOCTH T€Ja, w nepecekaer tg B Toukax A m nekoropoii Touke C. Torna onna us



YacTell TPAHUIbBI CeICeHU TEJIa INIOCKOCThIO W, 3aKiodeHnad mexkay A u C, me
OyJer colepKaTh SKCTPEMAIbHbIX TOUeK (puc. 2).

Puc.2

BamernM, 4TO amaMeTp Jodoro cedenus JF, mpoxozsinero udepes AB, pa-
BeH d. 3HAUWUT, BCe cedeHusi, npoxoadmue yepe3 AB passbl. Ilycts Zwiw = a.
Yepes P (D) 0603Ha9MM TOYKY Ha CEYEHHH Wi, COOTBETCTBYIONLYIO TOYKe D Ha
cevermm w (puc. 3). Yepes P~1(D,a), roe D € wy, obozwaanm Touxy D~ ! na
w Takyio, uto P(D~1') = D (puc. 4). Unbivu cnosamm, pacemarpusas P(D),
MBI CJIEJIM 34, IyTeM TOYKW [ IpH BpaIIEHWH w OT Wi K ws. Ecam Ha cevenune
F ectb TOUKH, cumMmerpmanbie D, Gymem camtars P H(D’,a) u P(D') orob-
ParKeHMEM M3 KJIACCA SKBHBAJEHTHOCTH D’ CHMMETPHYHBIX TOYeK TOYke D B
COOTBETCTBYIONIMIA K/IACC 9KBUBAJEHTHOCTH.

A
D
P(D) D
B ‘ (0]
[0}

Puc.3, 4

B cuity BbimykiaocTu tena, dbyHkuun P u P HenpepbIBHBI Ha MHOMKECTBe
rouek ) [2, 3, 4]. Ormerum Bee Toukm T Takme, uro P(T) = A. Tomyunm



HEKOTOPYIO KPUBYIO 06pa3oB TOUYKN A, HAYWHAIOIIYIOCA B Hell caMOil. DTa Kpu-
Bas 3aBEIOMO He mMeeT ODImuX To4UeK ¢ MHOkecTBOoM VW, Tak Kak Jobas TOUIKa
910t KpuBOil peasusyer quamerp. C APyroil CTOPOHBI, €CIU ITA KPUBAS BBIMIET
u3 A, To B cuiy HenpepbiBHOCTH (yHruuu P, B A nomager Todyka, He pea-
JIN3YIOMIAs AUAMETD Ha CeYEeHUU wp. Bce cedenus paBHBI, 3HAYUT, 00pa3 ITOH
TOYKHM HE Peau3yeT TUaMeTp, HaXomdch u B Touke A, mporuBopeune. Takum
obpazom,P~1(A, a) = A pna moboro yraa .

Tosopst HEedOpMATBLHO, €CIM MBI HAYHEM "BpalaThMIOCKOCTh CEUEHUs BO-
KpyT npsMoit AB OT wi K wy, cedenne OYIeT HEeIPEPbIBHO BPAIIATHCS, a 00pa3bl
TouKM A OyIayT CTOSITH HA MECTe.

ITycTh «y - KpuBas, ABIAIOMAICT MHOKECTBOM ToueK 1 taxkux, aro P(T) =
B. PaccmorpuM gBa, caydast: KOTI Y ABIAETCA KPUBOHM HA BBITYKJIOH 000I04UKe
F u BTOpO#i — Korma, ¥ = B.

I cayuati. PaccMoTpEM y9acTOK Y KPHBOI 7, Ha KOTOPOM 7y HE HMEET CaMO-
nepeceuenuii. 7' ppixoauT uz B u nubo ongarh npuxomur B B, nubo npuxomur B
HEKOTOPYI0 TOuKy B’ Ha cedennm wo. B meppoMm cayvae, 7/ orpannamBaer 9acThb
BBIMTyKJIO# oBepxHOCcTH F. I3 HEmpepsiBHOCTH, 0O6pa30M JTH000# TOUYKM U3 ITOTO
MHOXKECTBA SBJISETCA TOUYKA B HA HEKOTPOM COOTBETCBYIOIIEM CEYEHNN. JHAYUNUT,
mo0as U3 3THX TOYEK peanamsyer quaMeTp ¢ Toukoit A. CremoBarensHo, v orpa-
HUYUBAET 4acTh HOBepxHOcTH cdepsl, ¢ nearpom B A u pamuycom d (puc. 5).
IMposeem ceuerne 3ot cdepsl, Haxomsameecs BHyTpu ' (7 orpanuunsaer Ha
BBIIIYKJIOH MOBEPXHOCTH J HEKOTOPOE OTKPBITOE CBA3HOE MHOXKECTBO). Ilosy-
JeHHOe ceveHne — Kpyr. Bce ceuenus momoGHbI, 3Haunt F — cdepa [1]. TIpo-
TuBopeune. Ecau vy He MMeeT CaMONEPecedeHnii, TO 3a ' MOIOKAM 7y + 4acTh
BHEIIHEH IpaHnIpbl CEYeHHA IIOCKOCTBIO Wy, OTPAHMYEHHYI0 TOYKaMu B u B,
[IPU 3TOM MPUBEJIEHHOE JOKA3ATEIbCTBO HE U3MEHUTCS.

Puc.5

I caynati. Ecnm v = B, 1o ) obbequneHne dacreil IByX MOBEPXHOCTEM
Bparienus ¢ ocbio AB. Ecnu npoeectu wepes cepeauny orpe3ka AB cedenue
[epreHauKyasapaoe AB, TO mepeceyeHue 3TOr0 CeYeHus ¢ MHOXKecTBOM ) Ha



BBINIYKJION IOBEPXHOCTH Teja Oymer oObegwHEHHEM OBYX AYD OKPYKHOCTEHR.
Paccmorpum onny u3 nux. OrMerum 5Ty ayry Ha cedeHuu wi (BCe ce4eHus 1O
MIPEITIONOKEHUIO TIOM0OHBI), TyCTh 3TO JIyTa 1. Ha ceuenun wq — ayra q. Torga
qaCTh TOJIYYeHHOH TOBEPXHOCTHY BPAIEHT ST, 3aKTIOUCHHAS MEXKIY 01 U Y2, — KY-
COK TOpa (puc. 6), y KOTOPOrO JIErKO HAXOIATCS J[Ba HEMOHMO00HbIX ceuenus. s
9TOro JOCTATOYHO B34ATb ABE TOYKH, JIE2Kalll€ B OJHOM IIOJIYIIPOCTPaHCTBE OT-
HOCHTEJIbHO TOPU30HTAJIBHOI IIJIOCKOCTH CUMMETPHUHU TOPA, U JIEXKAIUe B OJHOMN
MJIOCKOCTH € OChbI0 CHMMETPHH Topa. Uepes IBe MOoIydeHHbIEe TOUYKHU TPOBECTH
KacaTeJIbHbIE IIJIOCKOCTH H IIPpOCeYb TOP ABYyMs IIJIOCKOCTAMU, IIapaJlJIeJIbHBIMHA
aByM nojtyderubiM (puc. 7). Iporusopeune. Eciu Top Bhipokaaerca B cdepy,
TO IPOBOANTCA JOKA3ATEILCTBO, aHanoru4dnoe I cayuaio. Ecau Top BeIpoxK maet-
Csl B BBIMYKJIYIO IIOBEPXHOCTDH BPAIEHNSA, TO Y HEE aHAJOTHYHO TOPY HAXOIATCSH
JIBa, HEIOJI0OHDbIX CeYeHHUs].

Puc.6, 7

Mb1 nputiiv K MpOTUBOPEYHIO, 3HAYUT, TAKOTO Tesa J He CyIIecTByer.

JIOKABATEJIBLCTBO TPEIJOYKEHUS 2. DTO NMPEIIOKEHUE TaKKe JOKA-
2KeM OT IIPOTHUBHOI'O. By,ZLQM HaXOOUTh Ha HEKOTOPLIX CEHYCHHAX ABE B3aUMHO
MEePIEHIUKYIAPHbIE OCH CHMMETPUU U, CChLIAACH HA YTBEPXKJIEHHE 2, MPUXO-
JIUTHh K BBIBOJY, YTO PACCMATPUBAEMOE HAMU TEJIO - JLIUNCOU/ (HO He map), y
KOTOPOTO JIETKO HAWTY JBA HEMOMOOHBIX CEYEHMUSI.

Besne nanee, ecnu He oropopeHo obparnoe, 3a (x Oymem 0003HAYATH MHO-
2KECTBO 3KCTPEMaJIbHBIX TOYEK Ha OTOBOPEHHOM CE€Y€HUHU, CBA3HBIX C HeKOTOpOﬁ
IKCTPEMATBHON TOUKOM X 3TOr0 CeUeHms.

IIpenmnonoxum, 9TO CyIIECTBYET TeI0 JF MOCTONHHON IIMPHUHBI, BCE CeEde-
HHA KOTOPOro HO,HO6HI>I7 HO HE ABJSIOTCI MHOXKECTBAMU OCTOSIHHOM MIUPUHDBI.
Paccmorpum nse mpoussosbubie Touku A u B na F, peajusyomme TuaMeTp.



PaccmoTpuM mpomsBoibHOE cedenne w’ Tena F, mpoxomamee depe3 AB. Pac-
CMOTPHM MHOKECTBO (' 9KCTpeMAaNbHBIX TOUEK Ha W', cBasHbx ¢ A (' = (a1).
IIposenem uepes AB HekoTopoe ceuenne F — w W 3aKpenuM ero. PaccMorpum
MHOKECTBO  9KCTPEMAJIbHBIX TOUEK Ha W, CBA3HBIX ¢ A (( = (4). Anasorudno,
KaK B JI0Ka3aTeabcrBe TeopeMbl 1, paccmorpuM dyukimio P((). Jokaxkem, 4To
P(¢") = ¢ (puc.8). Haunem HEpepBIBHO BPAIATH TWIOCKOCTEH CEUEHUS BOKDPYT
AB. Bce cevernns momoOHBI M MMEIOT ONWHAKOBBIN AMAMETD, 3HAYUT, OHA PaB-
ubl. TakuM 00pa3oM, B CUJIY BBIMYKJIOCTH F, IPH MOBOPOTE TJIOCKOCTH CEUCHUS
BOKPYT AB, camo cedenue Teja OyJeT COBEpIIaTh HEMPEPBIBHOE ABMKeHWe. B
TouKe A MOXKET 0Ka3aThCd TOMBLKO HEKOTOpast Touka M, peanusytomast TuaMeTp
Ha cewernu wys. Suauwt, P (M) € {. Takum obpasom, P(¢') = (.

Puc.&

IIpu obpamenun I0CKOCTH cederns BOKpYyr AB Ha 7, ceueHue nepeiiger B
cebs1. IIpu sTOM, Ccedenne MOMEHSeT OPUEHTAINIO B CHJLY TOTO, 9TO MHOMKECTBO
¢ nepeiiger B cebs (puc.9). 3Hauur, CylwecrByer OCb CUMMEIDUM CEYeHUsl W,
IPOXOIAIIAs Yepe3 MHOKeCTBO (. [IycTh B IJIOCKOCTH CeUeHUs W ITO HEKOTOPAs
npsimast lg.




Haiinem emme omHy oCh CHMMETPHE CEYCHUA. PacCMOTPHM IIPOM3BOIBHYIO Ca-
MOHEINEPECEKAIONYIOCd PPAHUYHYI0 KPHUBYIO 7) KOHEYHON JJIMHBI Ha JF, coeau-
HAIYI Toukn A u B. PaccMOTpUM TIPOM3BONBHYIO TPAMYIO | B MJIOCKOCTH
ceuennsa w. Kaxnoit rouke A’ € n nmocrapum B coorsercreue ceuenme O(A'),
npoxongamee depe3 A’, Touky B’, Koropas peanmsyer ApamMeTp ¢ Todukoir A’
u mapasmenbHoe npamoit [ [Ipamyio, mexkamyo B IJIOCKOCTH OyIeM CUATATH
HApaJIEIbHOI 9TOH ILIOCKOCTH. PaccMOTpUM MHOMXKECTBO (47 3KCTPEMATBHBIX
rouek Ha O(A'), ceszubix ¢ A’ (puc.10).

Puc.10

B cuny Beimyksioctu F, eciu Mbl HAUHEM JBUTATH HEKOTOPYIO TOUKY 1' 1O
7, mwiockocTh cegenus O(T') Gyaer coBepiiaTh HENpPepPbIBHOE JBHyKeHue. Takum
obpazom, P(Car) = ¢. Ilycrb (B - MHOXKECTBO 9KCTPEMAJIBHBIX TOUYEK HA W, CBsl-
samubix ¢ B. Torna P(¢p) = (. 3HauuT, ce9eHne W UM UMEET TEHTP CUMMET-
pUH, WU UMEeT OCh CHMMETPHH, HEe TIPOXOAITy o depe3 (. Ecnu cedenne nmeer
LEHTP CUMMETPHUH, TO TEJO — JIuncon. Eciu cedeHue umeer ocb CUMMETPUH,
TO B IJIOCKOCTH CEUEHUs W HA30BEM ee MPsiMoil ly. 3aMeTuM, 9TO JBe NMpsiMbIe
CHMMETPUH |1 U lo HE COBIIAIAIOT.

Paccymorpum MHOKecTBa (4 1 (B 9KCTPEMANBHBIX TOYEK HA CEUCHUN W, CBSI-
3aHHbIX ¢ A m B coorBercrBerHo. Ilycrs kpaiinue Touky (4 — TOYKU S4 u N4,
kpaiinue Touku (g —rouku Sp u Np (rouku S4 u Sp jexar B O1HO# HOJLyL10C-
KOCTH OTHOCUTENBHO 1 ). [Ipu cuMMETpuu OTHOCUTEIBHO [, TOUKa S 4 mepeiiner
B TOUKY N4, cienoBareabuo, SaqN 4 nepuneHaukyaapho [;. Anamornuano, SpNp
nepreHAuKyaapHo U1, crenoBarenbio, SaN 4 || SpNp. llpu cumverpuu oTHOCH-
TeNbHO o, npsamasa Sa N4 nepeiiger B upsamyio SgNp, caenoBaTeabHO, INPIMbIE
SaNa, SgNp u o, mepecekarorca B omuoii Touke. SaN4 || SpNp, snaqur,
Iy || SAN 4. Takum obpa3oM, || MEPHEHIUKYISAPHO I, CIAEIOBATENBHO, CEUCHIE
W UMEEeT MEHTP CUMMETDUH.

Taxum 06pa3oM, BCE CEYEeHUsT UMEIOT IEHTP CUMMETDUH, 3HAYUT, F — IJITUII-
cout. PaccMOTpuM MPOU3BONBHOE CEYEHUE HTOTO SILIUICOUA, ITO — IJLIUIIC.
OH uMeeT TONBKO OJHY IIAPYy TOYEK, Peajusyromumx auamerp (riaBHas JUaro-
Ha/b Juiuica). PaccMorpuM jiBe TOUKM 10/1y YEHHOIO HJUIMIICOU/IA, DeAIU3YIo-



e quamerp — A u B. AB — riiaBHas JUArOHAJb JH000I0 CeYeHusl, IPOXOISIIErO
4epes3 ITOT OTPE30K (ITO CEYEHHUE — IUIKIIC), BHAYUT, JLITUICOU €CTh DJLIIUIICOM,T
Bpalenus. ¥y JOO0TO Tena BPAIEHUs €CTh KPYIJIOe CeYeHUe, CIeI0BATENbHO,
F — map. IIporusopeune.

O

JOKA3ATEJILCTBO TIPEJJIOXKEHUA 3. ns mokazaTeahCTBa 3TOTO MPe-
JIOXKEHUsI, IOKAYKeM, 9TO JI000e CeueHrne TeJa IBIISIeTCS KPYTOM, &, 3HAYUT, BCEe
TEJIO — HIap. HeKOTOpre (baKTbI, CBA3aHHBIE C T€JIaMU U MHOXKECTBaMU IIOCTO-
SAHHOM MIUPUHBI, MbI He OyIe€M JOKA3bIBATH, CCHLIAICH HA [4] CHoBa HA30BEM
paccmarpuBaemoe Hamu teno teaoM F. ChopmynmupyeM u HOKaXKeM CJIeTyro-
IIy10 JEeMMY.

JIEMMA 1. Ceuenue nexkomopozo meaa NocmoAHHOU WUPUHBL ABAACMCA
MHONACECTNEOM NOCTNOAHHKOT WupuHbl. Juamemp cevenus paser Juamempy me-
aa. Tozda onopras naockocms meaa, nposedennas 6 410001 epanudHot movwre
cevenud, bydem nepnenduKrysapHa naockocmuy cevenus. Kpome amozo, emopas
NAPAANEADHAA €U ONOPHAA NAOCKOCTD 6YJem uMems ¢ cenenuem 06Uy MovwKy.
I nokazaTeahbCTBa JEMMBI 1, PACCMOTPUM MPOU3BOJBHYIO TOUKY A HEKOTO-
pOro cedeHMs MOCTOSAHHOMN mMpuHLL ). Bo3bMeM Ha 1) Touky A’, peanusyroniyio
aunamerp ¢ A. AA" — orpesok, peajusyomuii quamerp B reie F, 3nauur, obe
OTIOPHBIC TNIOCKOCTH £ 4 W T4 TeJa, TPOBeNeHHbIe B Toukax A n A’ mapannensaer
JPYT IPYTY U TEPIeHIuKyIapHEBL 0. KpoMe 3Toro, Mbl MOy YUIIH, YTO OMOPHAS
IJIOCKOCTD, TAPAIENIbHAS OMOPHOM MIIOCKOCTH t 4, 00s3aHa UMETH ODIIYI0 TOY-
Ky ¢ 9 — Touky A’. D10 craemyeT 3 TOro, 9TO CYIMECTBYET TOIBKO JBE OIMOPHBIE
IJIOCKOCTH TeJla, HapaJulebHble JaHHOR ILUIOCKoCTH. JlemMa jtoKa3aHa.

Paccmorpum mpousBosbHOe cedenne A Tesa F B IJIOCKOCTH KOTOPOTO HAXO-
JIATCS HEKOTOPBIH 0TPe30K, peanusyiomuil muaMerp. Torga mo semme 1, gobas
OIIOPHAsA IIJIOCKOCTH TeJia J, MpOBeIeHHAsA B IIPOU3BOJILHON T'PAHUIHON TOUYKE
cevueHnsi A, OydeT MepHeHInKYAdpHA IIOCKOCTH cedeHus A. PaccMorpuMm mgBe
OTIOPHBIE TIOCKOCTH a4+ U ty_ Tesa F, mapasuienbHbie IOCKOCTH CEYeHUs .
Iycts ta4 u ty— Kacatores F B roukax Ay u A_ coorBercrBenno. Pa3 F — temo
MOCTOSTHHON UpuHLL, T0 Ay A_ — nuamerp F.

Paccmorpum mpomssosnbuyio Touky C #Ha A. Ilnockocts Ay A_C' Bbicekaer
HEKOTOpOe cedenne w. IlycTh BTOpast TOYKA TMepecedeHns TPAHWI CeYeHuil w
u A — rouka D. IIpoBesem onopHyio miockocTh to dyepes Touky C. [Iposemem
BTOPYIO OIIOPHY IO ILJIOCKOCTD tov, HAPAIENbHYIO 1ocKocTH to. 1o nemme 1, tor
“MeeT ODIIYI0 TOYKY U ¢ A, U ¢ w. [[70CcKOCTE tov MMeeT TOBKO ONHY ODIITYIO
rouky ¢ F [4]. 3naaur, aro Touka D. Takum obpazom, orpesok CD peasmsyer
nuamerp rena (puc.11). Tlonoxkum 3a O Touky nepecedenua A4 A_ u \. Touka
C 6bL1a BRIOpPaHa NPOM3BOJIBHO, 3HAYMT, J1H000# 0TPe30K, npoxoasniuii yepes O
B IUIOCKOCTH \ SIBJISIETCS IHAMETPOM.

JIEMMA 2. Jlana naockas 3aMEHYMGA BBNYKAGE KPUEAA, 02DAHUNUGAIO-
ULAA NAOCKOE MEAO NOCTNOAHHOT wupunv,. Cyuecmeyem mowka O maxad, wmo



Puc.11

A1000A NPAMAA, NPOTOOAULAA HePE3 HEe, BLCEKAEM HA IMOM Mmene OMPe3ok, pe-
arusyrowuti duamemp. Tozda kpueas aessemca oxpyscnocmspro. PaccMorpum
KPUBYIO [ TOCTOSHHON IMUPUHBL [IJIs KOTOPOH BEPHO ycjoBue jeMmbl 2. [lycrs
O — makasg TOYKa, 9TO J0OAs MpaAMasd, TPOXOIAINIAd Uepe3 Hee BhICEKAeT Ha 3
OTPE30K, peanu3yoiuil quamerp. VI3 HelpepbIBHOCTH CIIEJYET, YTO CYIIECTBYET
npsmas [, npoxoasimast depe3 O u nepecekamomas § B Toukax B_1 u B Tak,
aro B10O = B_;10. PaccMorpuM OfiHY U3 MOJIYILIOCKOCTEH OTHOCUTEILHO [, B
KOTOPOI JIEXKAT MOJIOBYMHA, KpUBOi (3 — kpuBaa (3. BeeneM cucTeMy KOODIHMHAT.
3a ocb OX monoxxuM npaMyro [, 3a ock OY HOJI0KHUM NEPHEHIUKYISIP K | u3
rouku O. 3a enquHuuHbIl orpe3ok nonoxkumM orpesok OB;. Torna kpusas 3 3a-
JAeTCs HEKOTOPOH HenpepbiBHOM, Beoay auddepennupyemoit dynknueii y(z)
ua unrepsase (—1;1). Mepnenaukynsp K mio6oii Kacarenbuoil rpadpuka GyHK-
1y Y(x) U3 TOUKM KacaHus Tpoxoaut depe3 Touky O Tak Kak 3Ta npsaMas Oymer
BbiceKaThb auamerp kpusoil § [4]. Paccmorpum npoussosbhyio Touky 1’ Ha rpa-
dbuke dynknun ¢ koopauraTamu (r1; y(21)). Tarrenc yraa maknona npsvoit OT

paBen %11) TaHTeHC HAKJIOHA KacaTembHoN B Touke T pasen y' (x1). Dta Kaca-

TenbHad nepneHaukyiaspia OT. 3uauur, tg /TOX = —m (puc.12). Takum
obpazom,
€z _ /
m —y'(x)
B cuny semyknocrta dbynkmm, —z = y(x)y'(z). 3amernm, uro (y?) = 2yy'.

Cnenosarensro, —2z = (y?(x))’. Ilpounterpupyem obe dactn 1o . [lomyaaem:
¢ — 22 = y?(x), 9TO ABIACTCS OKPYIKHOCTBIO, 3HAYHT, (3 — TOTYOKPYZKHOCTD
¢ uearpoM B O u paguycom OBj. AHaJIOrMYHOE PACCYzKIEHUE HIPOBOAUM JJisl
BTopoit yactu kpusoit 3. Takum obpazom, B — OKpyKHOCTE. Jlemma 2 mokazaHa.

W3 memmer 2 creayer, 9TO TpaHUIA MHOMKECTBA, TOYCK CEUCHHS] A — OKpPYyXK-
uocrb. CiienoBarenbHO, ceueHre A\ — Kpyr, comniemcsd Ha [1] u nonyuum, yro F
— map.

O



YA

Puc.12

W3 npennoxennii 1-3 09€BUIHO CIeAyeT OCHOBHAS TEOPEMA.

ABrop BeIpazkaer baarogapHocTb HayuHoMy pykoBoguTenio B.FO . IIporacoBy
3a TIOMOINb W TIOCTOSTHHOE BHMMAaHWe K pabore, yumrensim A.B.CkomeHkony,
M.A.BonukeBnay u A.A.3acaaBcKOMY 3a TIEHHBIE 3aMEUAHNS, YIACTHUKAM Ha-
yunoro cemmuapa kadenpst OIIY mexanuko-maremarudeckoro ¢-ra MIY mox
pyxoBoacTBoM mpod. B.M.TuxomopoBa 3a mose3Hbie 00Cy 2K ICHHsI.
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