20.10.20
OBUXeHnsA Ha NNOCKOCTU

Ha aTom 3aHATMM paccmaTpuBaloTCs reoMmeTpuyeckue 3afayun, Kotopble 3PgeKTUBHO
peLlatoTcs C NOMOLLbIO ABMXEHUN Ha NIOCKOCTMU.

HanoMHuM, 4TO ABMXEHUSIMM Ha3biBalOTCA Mpeobpa3oBaHMA NJIOCKOCTU, MNpuU
BbINOSIHEHUM KOTOPbIX PaACCTOsIHME MeXAYy NObIMM ABYMA TOYKaMuM paBHO paBHO
paccTosiHUIO MeXxAay ux obpasamu.

MpocTenwmnx OBWXEHWA: LeHTpanbHasi U oceBass CUMMETPUW, napanienbHbIn
nepeHoc U NOBOPOT.

OTMeTnM, YTO ABUXEHUSAMMU ABMAIOTCA Takke obpaTHble K HUM npeobpa3oBaHuA, a
Takke nobas nx KOMNO3nLMA.

KoHe4yHO, npu peleHnn MHOrMX 3adad Bbl YyXe MNPUMEHANU OBWXEHUS, Oaxe He
opMynmpys 3TO SABHO, TaK KakK 4acTb TUMOBbLIX [AOMNOSTHUTESNbHLIX MOCTPOEHUA MO CyTU
ABNSEeTCA NPUMEHeHWeM ABWXeHUW. Hanpumep, yaBoeHWe MefuaHbl eCTb LeHTparibHas
CUMMETPUA OTHOCUTENBHO CepeanHbl CTOPOHbI, MpoBeAeHME NMPSMON, NapannensHONn CTOPOHe
UM napannenbHoOW guaroHanu Tpaneuuu — napannesnbHbIi NepeHoc, N Tak ganee, a oceBas
CUMMETPUA HEOLHOKPATHO BO3HMKaNa Npu pelleHnn 3agad Ha KpaTyanwmne MapLupyThl.

PaccmoTpym gBa npocCTbIX nNpuMepa, KOTopble MNO3BOMAT HaM BbIABUTb HEKOTOPbIE
TOHKOCTMW.

Mpumep 1. Ha ctopoHax AB n BC pomba ABCD c yrnom ABC, paBHbiM 120°, BbIOpaHbl TOYKM
E v F cooTBETCTBEHHO Tak, 4To oTpe3kn AE n BF pasHbl. Hangute yron FDE.

PeweHune. PaccmoTpym noBopoT € ueHTpoMm D Ha yron 60° B
npoTuB 4YacoBowm cTpenkn (cm. puc. 1a). lpn Takom noBopoTe E
obpasamu BeplumH C 1 B ABNAKOTCA BEPLUNHBI B 1 A COOTBETCTBEHHO £
(mpeyeonbHuku CBD u ABD — pagHocmopoHHue). CneposaTensHo, <4
o6pa3om ctopoHbl CB gaBnsietcsa ctopoHa BA. Tak kak BF = AE, 10
obpa3om Toukn F aBnsaeTcs Touka E. 3Haunt, ZFDE = 60°. D

MonyTHO ™Mbl Agokasanu, 4TO0  TpeyronbHuk DEF  —
pPaBHOCTOPOHHMI (noyemy?). Torga BO3HMKAET naes paccMoTpeTb 0OpaTHYLo 3agaqy.

Mpumep 2. Ha ctopoHax AB n BC pomba ABCD BbiGpaHbl TOYkM E 1 F COOTBETCTBEHHO TakK,
41O OTpe3kn AE n BF paBHbl. Oka3anocb, YTo TpeyrofibHUK DEF — paBHOCTOPOHHUI. Hangute
yrnbl pomba.

[losopom, K coxarneHuto, He rlomo2aem u Hado uckame 4Ymo- E
mo Opyaoe ... .

PeweHwne 1. Ha ctopoHe AB oTnoxum otpe3ok AF Tak, 4tobbl 4
AF = CF, torga ADAF = ADCF (I npusHak), cnegosatensHo, DF =

DF = DE, 1o ectb ADEF - paBHOGeapeHHbIn (cM. puc. 16). D
MpoBenem nepneHankynsap DK k ctopoHe AB, Torga K — cepeavHa
oTpeska EF. Kpome Toro, AF = CF = BE, 3Haunt, K — cepeanHa CTOpoHbl AB.

CnepoBaTtenbHo, AABD — paBHOCTOPOHHWIA, TO €CTb Yribl pomb6a — 60° n 120°.

A Tenepb ybeammcsa B TOM, YTO 3TO BCE-TaKMN ABMKEHME.

PeweHwue 2. [Npu cummeTpumn oTHOCUTENBHO NpsimMon BD obpasom BeplmHbl C sBnseTcs
BepwurHa A, a obpasom cTopoHbl CB — ctopoHa AB (cm. puc. 16). Torga obpasom Toukm F
aBnseTca Touka F Ha ctopoHe AB. 3Hauut, DF = DF = DE. lNpoBegem nepneHaukynap DK k
cTopoHe AB, Toraa obpas3om ToukM F npu cummeTpumn oTHocuTenbHo DK siBnsieTca Todka E.
Taknm o6pasom, KOMNO3NLMA CUMMETPUIA OTHOCUTENBHO NpAMbIX BD n DK nepeBoauT TOYKy F
B TOYky E. Ho KOMMosvumsa Takmx CUMMETPUNA SBMSETCA MNOBOPOTOM C ueHTpom D Ha
yABOEHHbIV yron mexay ocamu (moyemy?). CneposatensHo, /BDA = 2/BDK. Takum obpasom,
AABD — paBHOCTOPOHHUI, TO €CTb Yrnbl pomba — 60° n 120°.

OTmMeTnM, 4TO @ 2eoMempuyecKux paccCyXOeHUsIX paeeHCmeo mpey20JIbHUKO8
MO)HO ecez20a 3aMeHUMb KOHKPemHbIM eUudOoM O8UXEHUS usu ux Komro3uyueu, u
Hao6opom!



Moyemy B npumepe 1 o6pa3om TOYKM F aBnseTcs Todka, nexawas Ha AB?

[OBWXxeHue coxpaHsAeT NPSAMOJIMHENHOCTD]

BaxHo Takke noHumaTtb M Gonee obwun bakT, KOTOPbLIN CNpaBeasIMB HE TONbKO AN
ABVWXKEHUA, HO M Ans nobbiXx B3aMMHO OAHO3HA4YHbIX COOTBETCTBMI:: OOpa3 nepece4veHus
paBeH nepece4yeHUI0 06pa3oB (10SCHUMBb).

Hekomopbie u3 3aday, komopble eam 6ydym rpedsrioxXeHbl, MOXHO pewumb U b6e3
rnomMowiu 08uUXeHuUU, HO rNpuMeHeHuUe 08UXeHUU CUJIbHO yrpowaem Kak caMo peweHue, mak u
€20 IMOUCKU.

YnpaxHeHUs ¥ 3a4ayum Ansi CaMOCTOATENbHOrO pelleHus
1. BHyTpn npsmoyronbHuka ABCD BbibpaHa npousBonbHaa Todka M. [okaxute, 4TO
CywlecTByeT BbINYKMbIA YeTbIPEXYrofibHUK C MNeprneHOauKyNnApHbIMU OMaroHansiMum, CTOPOHbI
KOTOPOro paBHbl COOTBETCTBEHHO OoTpe3kam AM, BM, CM n DM.
2. B TpeyronbHUK BNYCaHa OKPYXHOCTb M NpoBeAeHbl KacaTernbHble, NapannernbHble CTOpOHaM
TpeyronbHuka. [JokaxxuTe, YTO NPOTUBOSIEXALLNE CTOPOHbI LLECTUYroNbHNKa, 06pa3oBaBLuerocs
npu nepeceyvyeHnn aHHOro TpeyronbHUKa 1 ero obpasa, NnonapHoO paBHbl, @ TpU ero Gonblwne
AnaroHanu nepecekaroTca B O4HON TOYKe.
3. Ha cropoHax BC n CD kBagpata ABCD, pgnvHa CTOPOHbI KOTOPOro paBHa a, OTMEYeHb!
Toukn M n N coOTBETCTBEHHO TakK, 4YTO nnowaab TpeyronbHuka AMN paBHa cymme nrnowiagen
TpeyroneHukoB ABM wn ADN. Hangute yron MAN wn pnuHy BbiCOTbI TpeyronbHuka AMN,
NpoBeaeHHOM U3 BEPLUMHbI A.
4. [lokaxuTe, 4TO nNpAMble, MNpoOBedeHHble Yepe3 cepeunHbl CTOPOH  BMUCAHHOro
YeTbIpexyrofnibHUKa neprneHanKynsapHO NPOTUBOMEXAaLMM CTOPOHaM, nepecekalTCcs B OOHOW
TOuKe.
5. B TpeyronbHuke ABC npoBefeHa meanaHa BM. Ha ctopoHax AB 1 BC nocTpoeHbl KBagpaThl
ABDE v BCFG. JokaxuTte, 4TO npoAormkeHne meamaHol BM aBnaeTcs BbICOTOWN TpeyroribHuKa
DBG.
6. B Ttpaneumn ABCD c ocHoBaHusmn AD n BC puaroHanu nepecekawTcs B Todke E.
[lokaxuTte, 4TO ecnv Tpaneuusa onvcaHHas, To yron AED — Tynow.
7. NMocTponTe BbINYKMbIA YETbIPEXYroSfIbHUK MO YeTbIpeEM CTOPOHaM U OTPE3KY, COeANHAILEMY
cepeauvHbl ABYX NPOTUBOMEXaLUNX CTOPOH.
8. B Bbinykrnom 4etbipexyronbHuke ABCD paBHbl ctopoHbl AB, BC u CD, M — cepeauHa
ctopoHbl AD. N3BecTHO, YTo yron BMC — npamon. Hanaute yron mexagy gnaroHansamm AC wn
BD.
9. B TpeyronbHuke ABC OnvHbI CTOPOH NONapHO pasnuyHbl, As, By n Cy — TOYKM KacaHWa ero
BMNUCaHHOW OKPY>XXHOCTU cO ctopoHamn BC, AC n AB coOTBEeTCTBEHHO, Ay, B, n C; — TouKn,
CMMMeETpUYHble Toudkam A4, By n C; OTHOCUTENBbHO OUCCEKTPUC COOTBETCTBYIOLUUX YIiOB
TpeyronbHuka ABC. Jokaxute, uyto A,C, || AC.
10. B TpeyronbHuke ABC nposegeHbl megunaHa CM u Bbicota CH. lNpsamble, npoBefeHHbIe
yepes3 NPOU3BOSIbHYIO TOYKY P NfocKocTu TpeyrosnibHuka nepneHavkynspHo CA, CM n CB,
nepecekatot npsmyto CH B Toukax A’, M’ u B’ cootBeTCTBEHHO. [lokaxuTe, yto A’M = B'M'.



