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LleHTpoua cucteMbl TO4EK
Ha aTtom 3aHATMM Mbl 3anmemMcsa BekTopamu. HadHem c ©6a30Bbix
. - - m .
csegeHun. llyctb 3agaHoO n BeKTopoB: a,, a,, .., 4,. Kakoe ycrosue A B

paBHOCUJTBHO TOMY, YTO U3 HUX MO>XHO COCTaBUTb KOHTYP I’l-yFOJ'IbHI/IKa?
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[>a, =0, uso6pasums u nosICHUME]
0

k=1
MycTb 3apaH oTpe3ok AB u Touka MeAB | AM : MB = m : n (cm. puc. 1a).
PaccmoTpum npoun3BonbHyto Touky O Ha NAOCKOCTU U Bbipa3um OM 4epe3d OA u OB. OM =

—_ — — — m — — n m
OA+AM = OA+xAB = OA+—— AB = OA+——(OB-04) = OA+ OB .
m+n m+n m+n m+n
PaccmoTpum Tenepb eLle 0AHO BaXKHOE NMOHATHE.
Onpegenexne. eHmpoudom cucmembl mo4dek A, A,, ..., An Ha3bleaemcsi makasi moyka

M, Ymo MA, + MA,+..+MA, =0 (1).
MoxHO cdopmynupoBaTb paBHOCUIBHOE YTBepXaeHue: moyka M sensemcs
yeHmMpoudom cucmembi moyek Ay, A,, ..., A, moada u mosnbKo moaoa, koz0a ons s1rbol

OA, + OA,+..+04
1 2 n (2).

n

mouyku O ebinosiHssemcsi paéeHcmeo OM =

[lokaxem 3Ty paBHOCUNBHOCTb.
HDokasatenbcTtBo. 1) [lycTb BbINONHAeTCA paBeHcTBO (1). Ona kaxgoro kK 3aMeHuMm:
MA, = OM — OA4, , nocne Yero npueeaeM nofAobHble crnaraemMble 1 pasgenum obe 4yactu Ha n.
Mony4nm paBeHCTBO (2).
2) MNycTb BbINOMHAETCS paBeHCTBO (2), Torga MOXHO MCNONb30BaTb AN 3aMeHbl TO Xe camoe
PaBEHCTBO, Bblpa3nB U3 HEro O_Ak nnbo BbIGpaTb Touky O =M, n nony4nTb paBeHCTBO (1).

Ycnosumcs: nog yeHmpoudoM MHO20y20s/lbHUKa MOHUMamb UeHmpoud cucmembl,
cocmosiwjel u3 e20 8ePUWUH.

[nsa Kakmx MHOrOyrofibHMKOB Bbl CXO4Y MOXeTe yka3aTb LeHTponabl? OB6ocHynTe.
[1) Mapannenorpamm 1 Boobwe, ntobas LeHTpanbHO cuMMeTpuYHasn durypa; 2) TpeyronbHuk].
1) LeHmpoudoM uyeHmMpasbHO cuUMMempu4yHou duaypbl sienisemcsi ee UeHmp
cumMmMempuu, Tak Kak Bektopbl Buaa OA4, , rae O — LeHTp CUMMETPUn, NoNapHO CUMMETPUYHbI

oTHOCUTENbHO O, MO3TOMY MX CyMMa paBHa 0.

2) JeHmpoudom mpeya0sibHUKa 518/19eMmcsi mo4Ka rnepece4vyeHusi
e20 MeduaH. [encTBuTenbHO, nNyctb M — Touka nepeceveHus
megumaH AA; n BB; n TpeyronbHuka ABC (cm. puc. 16). Torga MeAA;

_ 1 2
n AM : MA; = 2 : 1, 3HauuT, OM = 50A+§0A1; Tak Kak A; —

S 1 1 -
cepeamHa BC, 710 04, = EOB+EOC. 3Hauut, OM =
10A+2(10B+10C) Yoi+Ltop +Loc
= —| = = = ~OA+-0B +— .
3 3\2 2 3 3 3

NokaxeMm eOuHcmeeHHoCcmMb UeHmpouda s1r060l cucmemMbl MOYeK.

DokasaTtenbcTBO. [lycTb K — elle oguH LeHTpong cuctembl Todek Ag, Ay, ..., Ay, Torga OK =

OA, + O4,+..+04,
n
KM =0, To ecTb TOMKM K 1 M coBnagatoT.
Mcnonb3ys, 4ToO MOOyNb CYMMbl BEKTOPOB HE NPEBOCXOAUT CYyMMbl UX MOAYMEen, MOXHO

|04, + 04, +..+04,

nonyynTb Takke BaXHoe cJsiedcmeue paeeHcmea (2). ‘OM‘ = <.
n

. BblunTast 3T0 paBeHCTBO U3 paBeHCTBa (2), MONMy4nM, Yto OM — OK =0 <




04 + |04 +..+[04,]
n
ece eekmopbl OA, 0OUHaKO80 HaNpPaeeHbI.

PaccmoTtpum npumep.
Mpumep 1. JokaxunTe, YTO TOUKA NepeceyeHns CpeaHnx SIMHUA YeTblpexyrosibHuKa (OTPe3KOB,
COeUHSAILWMX cepeduHbl  MPOTUBONEXALUMX CTOPOH) SBNSETCH CepeauHOn OTpeska,
COeMHSIOLLEro cepeivHbl ero guaroHarnemn.
HokasatenbcTtBo. [lycTb K, L, M n N — cepeuHbl CTOPOH
AB, BC, CD n DA cOOTBETCTBEHHO YeTbIPEXYrOfibHUKA
ABCD, E n F — cepeguHbl gnaroHanen AC n BD (cm. puc.
2). Myctb Q — cepeanHa otpeska KM. Torga aons nwobon

Toukn O: &:%(abwﬁ), OM :%<CY+C$), noaTomy,

, NfpyyeM paseHcmeo docmuzaemcsi moada U moJsibko moada, ko20a

N =D
0Q = L(0K +OM) = ~(0A4+ 0B+ OC + OD).
2 4

Myctb Q1 — cepeguHa otpeska LN, a Q. — cepeguHa otpeska EF. Paccyxpas

aHanorn4Ho, nony4yum: O_Ql=%(a+ﬁ) = i(&f+&'+@+@) n OQ2=%(O_E+EV) =

1, ——
Z(OA+OC+OB+OD). Takum obpasom, Toukm Q; u Q. coBmagawT € Toykon Q, 4TO

PaBHOCUNBHO YTBEPXAEHUIO 3a4a4Mm.
CnepctBue 1. Touyka Q nepeceyeHUss Tpex yKasaHHbIX OTPE3KOB SABNSAETCA LEHTPOUOOM
yeTblpexyronbHuka ABCD.
CneactBue 2. [Ina noucka UeHTpouga 4eTblpex TOYEeK MOXHO pas3buBaTb WX Ha napbl
NPOn3BOSIbHBIM 06pa3oM 1 HaxoaUTb cepeanHy OTpeska, COeQUHSAIOLWEro LeHTpouabl nap.

C Tem, Kak ucCKaTb LEHTpoug CUCTeMbl, B KOTOpOW Oornblue, YeM YeTblipe TOYKM, Bbl
NMO3HaKOMUTECH B NpoLEecce peLleHns 3agay.

B 3aknioveHve OTMETUM, 4YTO HW B oOnpedeneHusix, HA B [OKa3aHHbIX YTBEPXOEHUSIX,
HUrOe He UCMNOJSIb30BaHO, YTO TOYKM NexaT B OAHOW NIIOCKOCTU, MO3TOMY BCE PacCCMOTPEHHbIE
dakTbl cnpaBeanuBbl 4nsi NPOCTpaHCTBa Nobon pasmepHocTy!

YnpaxHeHus 1 3agadm Ansa CaMOCTOATENIbHOro peLueHus
1. AaHbl Toukn A, B, C n D Tak, uto AD = 3, BD =4, CD = 2. MoxeT nu pacctosiHme oT Toukn D
00 TOYKM nepeceyeHnss meamaH TpeyronbHuka ABC paBHATbCA 37
2. Knetkn pgockm pasmepom 2017x2017 packpalleHbl B LIaxXxMaTHOM MOpsSaKe B YepHbIn n
Genbii UBeTa TaK, YTO YrNoBble KNeTKM 4vepHble. [ns Kaxagon napbl pasHOLBETHbIX KIEeTOK
paccMmaTpmBaeTCa BEKTOP, NOYLWMIN N3 LieHTpa YepHON KNeTkn B ueHTp 6enon. Hangute cymmy
BCEX paccMaTpuBaeMbIX BEKTOPOB.
3. Ha ctopoHax TpeyronbHuka ABC BO BHELLHIOK CTOPOHY MOCTPOEHbI napansenorpaMmmbl
AA1B;B, BB,C,C, CCoAA. [lokaxuTte, 4To 13 oTpeskoB A;A;, BiB, n C;C,; MOXHO cocTaButb
TPeyronbHUK.
4. Ha ctopoHax AB, BC n CA tpeyronbHuka ABC oTMmeueHbl Toukn Cy, A1 1 B; COOTBETCTBEHHO
TaK, YTO OHW OEensiT CTOPOHbl B O4HOM W TOM e OTHOWeHun (cumTtasi oT BepwuH A, B n C
COOTBETCTBEHHO). [lJokaxunte, 4TO:
a) us orpeskoB AA;, BB1 n CCy; MOXHO COCTaBUTb TPEYroNbHUK;
6) ueHTponabl TpeyronsHukos ABC n A1B;C; coBnagator.
5. [aH Bbinyknbin wecTtnyronsHk ABCDEF. MNycteb M — ueHTpong TpeyronbHuka ACE, a N —
ueHTpoua TpeyrosibHuka BDF. [JokaxuTte, 4to Toukn M n N coBnagatot Torga v ToSbKo Toraa,
korga ns otpeskos AB, CD 1 EF MOXXHO COCTaBUTb TPeyrofbHUK.
6. [JokaxuTe, 4To Touka G nepeceyeHus cpegHuUxX NUHUKM YeTblipexyronbHuka ABCD nexmTt Ha
otpeske DM, rge M — Touka nepecedeHna meguaH TpeyronbHuka ABC, 1 oenvTt 9TOT OTPes3oK B
OTHOWEHUM 3 : 1, cumTtasa ot Toukm D.



7. Cymma pacCcTosHUn Mexgy cepeguHamMn  MpoTUBOMEXALWMX CTOPOH  BbIMYKMOro
YeTbIpexXyrofibHMKa paBHa ero nonynepumetpy. [okaxuTe, 4YTO 3TOT YETbIPEXYrOfNbHUK —
napannenorpamm.

8. a) Ha Gepery o3epa pacTyT LWeCTb COCeH. MI3BEeCTHO, YTO ecnu B3ATb ABa TPEeyrofibHUKa Tak,
YTO BEPLUMHBI OAHOrO M3 HUX HaXOAWUUCb B OCHOBAHUSAX TPEX COCEH, a BEPLUMHbI OPYroro — B
OCHOBaHUAX Tpex ApPYrnx COCEH, TO B cepeanHe OTpeska, COeQUHALEro TOYKM NnepeceyeHus
MeauaH 3TUX TPeyroribHWMKOB, Ha AHE 03epa HaxoauTca Knag. HemsBeCcTHO TONbKO, Kakum
obpa3om pa3buBaTtb AaHHbIE LWECTb TOYEK Ha ABe TPorkn. CKOMbKO pa3 npuaétcsa onycTUTHCS
Ha OHO 03epa, YTOObl HaBepHsKa OTbICKaTb Knag?

6) OTBEeTbTE HA aHanorm4HbIA BOMPOC, ECNN 03€PO — KPYrnoe, a Knag Haxogutcsa B cepeanHe
oTpe3ka, COeMHAILEr0 OPTOLLEHTPbI TPEYroNbHUKOB.

9. bypaTnHO 3apbin Knag B polle, rae pocno n gepeBbeB. K MeCTy Knaga OH Lwen Tak: cHavana
No NpPsIMOM OT MEPBOro AepeBa KO BTOPOMY, MOKa He MpoLlen NOfIOBMHY PacCTOSAHUS Mexay
3TMMW OEepEBbsIMU; 3aTEM OT 3TOM TOYKM OH LUENT B HanpaBfeHUM TPEeTbEero AepeBa, Noka He
npoLuen TpeTb PacCTOsiHMA OT Hee 0 AepeBa, OTTyAa NOBEPHYIST B CTOPOHY YEeTBEPTOro AepeBa

1
M npowen 4eTBepTb pacCTodAHUA OO0 Hero, U TakK garnee, rnoka He rnpowesi — pacCctoAaHua no
n

HanpaBneHuo K N—OMy [epeBy, U B 3TOM TOYKe Bblkonan sMmy. bega B ToM, 4ytOo BypaTuHO

3abbI1, kKakmm obpasomMm npoHymepoBan AepeBbs. CKONbKO M AOMMKeH BblkonaTb BypatuHo,

4YTOObI HAaBepHSKa HanUTK knag?

10. N3BecCTHO, YTO T1 — LEeHTpona cucTembl ToveK A, Ay, ... An; T2 — LEHTPOUL CUCTEMBI TOYEK

Bi1, By, ... By, T — ueHtpong Ai, Az, ... Ay, Bi, By, ... Bk. [Jokaxute, 4to Touka T NEXUT Ha
T,k

otpe3ke T1To U — =—.
p 1l2 T, n



