VicTopusa pa3Butus
reomMeTpun

BbinonHun ydeHuk 9 knacca «A»
CupoTkuH Unbs



» [eomeTpus - ogHa M3 cambix OPEBHUX HaYK, ee Bo3pacT
ncuucngaeTcsa Toicavenetuamu. 'eometpus (rped.
geometria, oT ge - 3emnsa n metreo - mepto), pasgen
MaTeMaTuKn, N3yvaroLmm NpPoCTPaHCTBEHHbIE
OTHOLLUEHUA U OPMbI, @ Takke Oapyrne OTHOLWEHUN r
doopmbl, CXO0AHbLIE C NPOCTPAHCTBEHHLIMU MO CBOEN
CTpPYKTYype. B reomeTpumn mHoro coopmyn, couryp,
TeopeM, 3agad, akcmom. OHM BEYHbI, TaK Kak Ha HUX
3aneyartrieHbl Benukme nagen, He npoxoasiime naeu.



[peBHUN Ernner

» [lpeBHUN ErvneT cyntaeTcya nepBbiM rocy4apCcTBOM,
OCTaBUBLLUMM CaMbl€ paHHNE MaTEMaATUYECKMNE TEKCTHI.
[1peBHME rpekn, OOCTUXKEHMS KOTOPLIX JieXXaT B OCHOBE
COBPEMEHHOW HayKn, cymnTann cebst ydeHnKamMmm ermnTsH.
[eponoT nucan. «Ernnerckme XpeLbl FOBOPUNN, YTO
Lapb pasgenui 3eMro Mexay BceMU ermntaHamMmu, aas
KaXgoMy no paBHOMY MPSAMOYIofibHOMY YYacTKy; U3
9TOro OH cosgan cebe goxoabl, NpUKasaB eXerogHo
BHOCUTb Hanor. Ecnu e peka oTHUMana YTo-HMbyab, TO
Lapb Nocbkinan ngen, Kotopblie OomkHbl. 3meputb
Y4aCTOK N YMeHbLUUTb Hanor». [lepBon KHUIMoW,
cogepxallen reoMeTpuyeckme 3agadm, cHMTaeTca
nanupyc PanvHaa (B HEKOTOPbIX MCTOYHUKaAX [.PuHNa),
KOTOPbIXN AaTUpyeTca XX BEKOM OO0 Hallen 3pbl.



Bo3HnKHOBeHUe 1 pa3BuUTUe

reomMeTpum




= [eoMeTpusa , N0 CBMOETENLCTBY rPevYeCKnUX NCTOPUKOB,
bbina nepeHeceHa B [peunto n3 Ermnta B 7 B. A0 H. 3.
34ecb Ha NPOTSXKEHNN HECKOMNbKMX MOKONEHN OHa
cknappblBanacb B CTPOMHYtO cuctemy. Npouecc aToT
NpouUCXoann NyTEM HAKOMNMNEHMNS HOBbIX
reoMeTpuyecknx aHaHuUn, BbIACHEHUA CBA3EN MexXay
Pa3HbIMN rEOMETPUYECKUMU (DaKTaMU, BbIPaOOTKM
NPMEMOB A0Ka3aTENbCTB U, HaKOHEL,, (POPMNPOBaHNS
NOHATUM O uUrype, 0 reOMETPUHECKOM NPEOSIOKEHNN
N O goKasaTenbCTBe. ATOT MPOLIECC NPUBES, HAKOHEL,
K Ka4eCTBEHHOMY cKaukKy. [ eomeTpua npesBparunach B
CaMOCTOSITENbHYI0 MaTeEMaTUYECKY0 HayKy:
NOSABUSTUCb CUCTEMATUYECKUE €€ USIOXKEHUS, TOE ee
npeannoXeHusa nocriegoBartenbHO AOKa3biBanucCh.



Benukum yuyeHbin

danec Munetckumn
OCHoOBars ogHy u3
NnpeKpacHenLWnx HaykK —
2eomMempuro.

danec Munerckun nmen
TUTYN OQHOro U3 cemMu
MmyapeuoB 'peunun, oH ObIn
NOUCTUHE NepBbIM
domnocodom, nepBbLIM
MaTeMaTUKOM, aCTPOHOMOM U
BOOOLLEe NnepBbIM MO BCEM
VI BeK 00 Hawewu 3pbl HayKam B rpeuMM_




[peBHAA [ peLns

danec pewwun cneayoLwne 3agayn.

[Mpennoxun cnocob onpeneneHnsa paccTositHUs 40 Kopabrst Ha Mope.

Bbluncnun BbICQTY ermneTckon nmpamugbl Xeornca no grnvHe
oTOpacbiBaemMoun TeHun.

[okasan paBeHCTBO YrmnoB MNPy OCHOBaHUMN paBHOOEaPEHHOro

TpEeyrosibHUKa.
BBern noHATME OBWXKEHUS, B YHACTHOCTM NOoBOPOTA.

[oka3an BTOpOW NpMU3HaK paBeHCTBa TPEYroNbHNKOB 1 BNepBble MPUMEHST
ero B 3agjade.

Teopema daneca o paBHbIX OTpe3Kax, oTcekaeMblX napannenbHbIMU
NpsiMbIMM Ha CTOpPOHaXxX yrna.

3agada 06 n3amMepeHun BbiCOThI NpaMmuabl.

OpHaxnabl, ompasmsu&mc:b No TOProBbIM Aefiam B Ernner, oH 3agepxxancs
TaM Ha Heckomnbko net. Cny4ynnoch Tak, YTo papaoH noxxenan y3Hatb
BbICOTY NUpPaMUAbl, HQ HAKTO HEe MOr ee onpeaennTb. Panec cMor nerko
CNpaBNTbCA C 3aJa4Yen.

blOpaB AeHb M Yac, korga ero cobcTBeHHas TeHb CTana paBHOM ero
OCTY, OH M3MepWI TeHb, OTOpackIBaeMyt NMPaMUAON, U YCTaHOBUIT, YTO
fiiHa TeH OT LIeHTpa ocHoBaHA NMpamuabl A0 e€ BEpLLIHLI bing paska
BblCOTE 9TOW NMpammnabl. PapaoH 1 ero NPUONmKeHHbIE N3YMUNNCL TaKoMY
[OCTaTO4YHO NPOCTOMY PELLEHMIO.



[peBHAA [ peLns

» | leHTpanbHOE MECTO Cpean aHTUYHbIX
TPyOoOB MO reoMeTpun 3aHnmatroT
cocTaBrieHHble okorno 300 go H. 3.
«Havana» EBknuga. 910T TPy Bonee
OBYX ThiCAYENneTun cuntancs obpasLoBbIM
N3MNOXEHNEM B AyXe akCMoMaTU4eCcKoro
MeToda: BCe MNONoXXeHUs! BbIBOOATCS
JTIOrMYECKUM NMYTEM U3 HEDOSBLLLOIO YMcra
SIBHO YKa3aHHbIX N HE JOKa3biBaEMbIX
npeanonoXeHU — akCUoM.



CounHeHue EBknupa «Havyana»
no4ytu 2000 net cnyxwuno
OCHOBHOW KHUIOU, NO KOTOPOU
n3yyvyanum reomMmeTpuio.

B «Hayanax» Obinn cuctemMaTuanpoBaHbl
U3BeCTHbIE K TOMY BPpeMeHU
reomeTpuyecKme cBeieHUs, U reomeTpus
BrepBble npeAcTaria Kak matemaTun4yeckas
HaykKa.




[peBHAsA [peuns

CBouMU y4ebHnKamm (To ecTb KHUramm «Havana») EBknuag oxsaTun BCKO SNEMEHTaPHYHO
MaTtemaTuKy Tou anoxn. «Havana» coctoaTt ns 13 kHur. [lepBble YeTbipe NOCBSLLEHbI
reoMeTpum Ha NNockocTu. Kaxkayto KHUry OH Ha4MHaET C NATU akCMOM U NOCTYaToB.
BcnomHuTe nx! B nepBoun KHUre nanaraetcd niaHUMMeTpus NpsMonuHenHbIX uryp:
yCTaHaBIMBAlOTCA UX CBOMCTBA, 3aKkaH4YMBaEeTCs npsimon n obparHon teopemon [Nudparopa. Bo
BTOPOW KHUIE U3naraetcs OCHOBbI reoMeTpuieckon anredpbl. TpeTbsl KHUra NnocBsiLEHa
CBOWCTBaM Kpyra, B YETBEPTON CTPOATCA NpaBuibHbIe N-yronbHukM npu n = 3, 4, 5, 6, 10, 15.
NckniounTernbHoe N3sLHoe NocTpoeHne npaBubHOro 15-yronbHuUKa npuHagneXxuT camomy
EBknngy. 11 kHura nocesileHa ctepeomeTpmn. OHa coaepXUT OCHOBHbIE TEOPEMbI O NPSMbIX U
MNSIOCKOCTSAX B TPEXMEPHOM NPOCTPAHCTBE, 3aa4vn Ha NOCTPOEHUEe, HanpuMep Kak onycTuTb
nepneHavKynap 13 gaHHOW TOYKW Ha OaHHYH MOCKOCTb. 12 KHUra nocBsLLeHa peLLeHunto
3afa4v o KBagpaTtype Kpyra. 13 KkHura nsnaraet ydyeHue O npaBuibHbIX MHOrorpaHHukax. B
Leriom TBopeHne EBknnga BennyecteeHHo. Co3gaHHas MM cuctema npocyuiecrteoBarna bonee
ABYX Tbicad net. Bnnotb oo XX Beka reoMeTpuio npenoaasany no nonynspHsbIM nepesogam
9TOM KHUMN. HO nocneayouwme mateMmaTukm He BO BCEM cornallanmcb C CUCTEMOU akCUOM U
ornpeneneHnun n nbiTanucb ee ynydwmnTb. HekoTopble okasanucb HEHYXHbIE, HanpuMep, 4To
NpsMble Yribl PpaBHbl. ATO OMEBUAHO 13 Apyrnx akcnmom. OcobeHHoe HeyooBNeTBOPEHME BCeraa
BbI3blBas NATbLIM NOCTyNaT, yTBEPXOaBLUMA: YTO Yepes NobYy TOUKY MNOCKOCTU MOXHO
NPOBECTWN TONMbLKO OLHY NPSAMYIO napansienbHyo gaHHoW. MHorne cumtanm ee TeopemMon u
NbITanuUCb €e Heyda4yHo goKasaTb.



CpeaHune BekKa

= CpegHue Beka HEMHOIo gann reoMeTpun, 1 crieayoLlwnm BENTIMKUM
coObITnEM B €€ nctopum ctano otkpbltne dekaptom B XVII Beke
KoopanHaTHoro metoaa («PaccyxoeHue o metoge», 1637). Toukam
COMOCTaBMAKTCA HAabopbl YMCen, 3TO NO3BONSET U3y4aTb
OTHOLLUEHNS Mexay bopmamm metTogamu anredpsbl. Tak nosiBunach
aHanmTnyeckas reomeTpus, nsydarwias urypbl m
npeobpasoBaHnd, KOTOPblE B KOOpAMHATAX 3a4atTcA
anrebpanvyeckumm ypaBHEHUAMU. [TpUMEPHO OQHOBPEMEHHO C 3TUM
[Tackanem u [lesaprom HayaTto nccriegoBaHme CBOUCTB MIOCKUX
douryp, He MeHAKLMXCA NPU MPOEKTUPOBaAHUM C OQHOW MSTOCKOCTH
Ha Opyryto. OTOT pasgen rnonyynn HassaHne npoeKTUBHON
reomeTpun. Meton KkoopanHaT JIEXUT B OCHOBE NOSABMBLLENCH
HEeCKOIbKO No3xe andgpepeHunanbHoM reoMeTpum, rae urypbl 1
npeobpasoBaHMa BCe eLe 3a4at0TCa B KOopaMHaTax, HO yxKe
NPON3BOSIbHLIMW OOCTATOYHO rMagkumMm QyHKUUSMN.



[eomeTpus JlobavyeBCKOro

B 1826 rogy Benukun pyccknm marematuk Hmkonawu
iBaHOBKY JlobaveBckn nocTaBun TOUKY B npobrieme
NATOro nocrtynarta. BwmecTo Hero oH NpUHAN
gonyuleHune, corfiacHO KOTOPOMY B MITOCKOCTU MOXHO
NOCTPOUTb, MO KpanHen mepe, aABe npsmble, He
nepecekawwimecs. danbHeunwwne ero paccyxaeHus
npMBeEnNu ero K HoBom 6esyrnpeyHom reoMeTpnu4ecKomn
CUCTEME, Ha3blBaeMOW cenyac reoMeTpuen
JlobadveBckoro. B ero reometpum cymma yrnos
TpeyronbHMKa meHblle 180°, B HEN HET NOAOOHbIX
douryp. B HeWN cyLLEeCTBYIOT TPEYrofibHUKK C NonapHo
napannenbHbIMU CTOPOHaMM.



[eomeTpus JlobavyeBCKOro

HesaBucumo ot JlobayeBckoro B 1832 Ty ke reomeTputo noctpoun A. bonbsan (Te xe ngeun
passuBan K. Naycc, HoO oH He onybnukoBan ux). Jloba4eBckuin paccmaTpuBar CBOH
reoMeTpuIo Kak BO3MOXHYHO TEOPUIO NPOCTPAHCTBEHHbIX OTHOLLEHNIW; O4HAKO OHa
ocTaBanacb rmnoTeTM4eCKon, noka He bbin BbisiCHEH (B 1868) e€ pearbHbIN CMbICI U TEM
cambIM ObINIO AaHO e€ nonHoe obocHoBaHue. NepeBoOpPOT B reOMETPUN, NPOMU3BEAEHHbIN
Jlo6ayeBcknM, MO CBOEMY 3HAYEHMUIO HE YCTYMaeT HXU OQHOMY U3 NEPEBOPOTOB B
€CTeCTBO3HaHUKN, n Heagapom JlobadeBckun bbIn HasBaH "KonepHukom reometpun”. B ero
noesax 6o HaMeveHbl TPy NpPUHLKMNG, onpeaenuBLLIME HOBOE Pa3BUTME FEOMETPUMN.
[MepBbI NPUHUMN 3aKSTKO4YaEeTCA B TOM, YTO JIOrMYECKN MbICITMMa He OfHa eBKMaoBa
reoMeTpus , Ho U gpyrme "reometpumn”. Bropon NnpuHLUMN - 3TO NPUHLMN CaMOro NOCTPOEHMUS
HOBbIX FEOMETPUYECKUX TEOPUI NYTEM BUOOU3IMEHEHNSA U 0600LLIEHNS OCHOBHBbIX
NOSTIOXXEHUN €BKNUAOBON reoMeTpun. TpeTUn NpuUHLUKUN COCTOUT B TOM, YTO MCTUHHOCTb
reoMeTpu4ecKon Teopuu, B CMbICrie COOTBETCTBUSA pearibHbIM CBOMCTBaM MPOCTPAHCTBA,
MOXET ObITb NpoBEpPEHa NnLUb PUNYECKUM UCCNEOOBAHMEM U HE UCKITIOYEHO, YTO Takmne
nccnegoBaHUs YCTaHOBSAT, B 9TOM CMbICIe, HETOYHOCTb €BKITM40BOW reOMeETPUN.
CoBpemeHHas omsunka nogreepanna ato. OgHako OT 3TOro He TepSIETCA MaTteMaTudeckas
TOYHOCTb €BKNNOOBOMN reOMETPUU, T.K. OHA OnpeaenseTcs normndeckom CoOCTOATENbHOCTLIO
(HENPOTMBOPEUYMBOCTbLIO) 3TOM FEOMETPUN. TOYHO TaK Xe B OTHOLLEHNN OO0
reoMeTpnYecKon TEOPUN HYXKHO pasnuyaTtb nx PrU3nNYecKkyo 1 MateMaTUYECKYHO
NCTUHHOCTb; NepBasi COCTOUT B NPOBEPSAEMOM OMNbITOM COOTBETCTBUM OENCTBUTENBHOCTH,
BTOpas - B JIOMTMYECKON HENPOTUBOPEYMBOCTU. JlobaveBckmin gan, T. o.,
MaTepuanmncTUYecKyro yCctaHOBKY punocodpum matemaTukm



KObunenHble meganu




[eomMeTpuyeckue
dourypbl BOKpYr




