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* [eomeTpus - OfHA U3 CAMbIX APEBHUX HayK, €e BO3PaCT
HMCYMCIISIeTCS ThICcsTueieTussMU. [eomerpus (rped.
geometria, OT ge - 3eMJisi U metreo - Mepio), pases
MaTeMaTHUKU, U3yYaIOIUU MIPOCTPAHCTBEHHbIE
OTHOIIIeHUs ¥ GOPMBI, a TAKXKe Ipyrve OTHOIIeHUU 1
$opMBbI, CXOIHbIE C TPOCTPAHCTBEHHBIMH ITO CBOEH
cTpykType. B reomerpuu MmHOoTO Ppopmys, puryp, Teopem,
3a/1a4, akcMoM. OHU BeYHbI, TaK KaK Ha HUX 3aMeyvYaT/ieHbl
BeJIMKHE UAeH, He MPOXoAslre UAeH.



/IpeBHnM Eruner

/IpeBHMU Erurner cyrTaeTcs repBbIM roCcysapCTBOM,
OCTaBUBIIWM CaMble paHHHE MaTeMaTHU4YeCcKue TeKCThL. /lpeBHue
I'PEKU, JOCTUKEHUSI KOTOPBIX JIEXKAT B OCHOBE COBPEMEHHOU
HAyKH, CYUTAIN ceOs1 ydyeHUKaMH eruITsIH. [epogoT mucant:
«Erunerckue xpeubl TOBOPUJIM, YTO LIAPb Pa3Ze/Inil 3€MJII0
MEXy BCeMU eTUITIHAMU, JaB KaXIOMY 110 PABHOMY
MPSMOYTOTBHOMY YYaCTKY; U3 3TOTO OH CO37asl ceOe T0XOAbI,
MPUKA3aB €XerogHo BHOCUTHh HaJIor. Ec/in xe peka OoTHUMaJIa
YTO-HUOYZb, TO APh MOCHIIAJ JTIOZEH, KOTOPhIE TO/DKHBI.
M3MepuTh y4aCTOK M YMEHBIIUTDb HAJIOT». [ lepBOil KHUTOM,
coZep)Kallieil reoMeTpu4ecKue 3aa4u, CYUTACTCS MATTUPYC
Patinza (B HeKOoTOpbIX McTOUYHUKAX [.PrHIa), KOTOPBIH
aaTupyeTcss XX BeKOM 10 Halller 3PHI.
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[eomeTpus , 1O CBULETE/NBCTBY IPEYECKUX UCTOPUKOB,
Obl1a TepeHeceHa B I'penyio u3 Erumnra B 7 B. 10 H. 3. 37ech
Ha IPOTSDKEHUU HECKOJIbKUX ITOKOJIEHUU OHaA
CKJIa/IbIBA/Iach B CTPOMHYIO cucTemy. IIponecc sTot
IPOXICXOJ VI Iy TeM HaKOTUIEHHST HOBBIX T€OMeTPHYeCKHX
3HAHUWM, BbISICHEHUS CBI3€U MEXY Pa3HbIMU
reoMeTpuueCcKUMH GaKTaMU, BLIDAOOTKU ITPUEMOB
IOKa3aTe/NbCTB U, HAaKOHel, (OPMUPOBAHUS MMOHITUHN O
¢urype, 0 reoMeTpUIECKOM NPEAIOKEHUH U O
ZIOKa3aTenbCTBe. JTOT IIPOLLeCC IIPUBEJ, HAKOHeL, K
KauyeCTBEHHOMY CKauKy. [eomeTpus nmpeBpaTuach B
CaMOCTOSITE/TbHYIO MaTEMATUYECKYI0 HAyKY: TOSIBUTHCh
CUCTEeMAaTU4YeCKUe e€ U3JI0KEHUS, IZie e€ IpelI0KeHUs
[OCJ/IeJOBaTe/IbHO JOKA3bIBAIUCh.



HMcTopurst BOSHUKHOBEHHS U PAa3BUTUS
reoMeTpuu




EBKINA — fpeBHerpe4yeCcKrum y4eHbln

(III B. mo H.2.), «Hauana»




danec Munerckuii (639 — 548 rr. 10 H. 3.)
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lpeBHsis ['penyst

danec pelna cieaymlive 3aJa4u.
[Tpennoxxun crocob onpeeieHUsI pacCTOSHUS 10 KOpabist Ha Mope.

Bbryucivi BeICOTY €erUneTCKOM MUPAMU/IbI XeOorica Mo JTMHE 0TOpachiBaeMoit
TEHU.

Jlokazas paBeHCTBO YIJIOB ITPX OCHOBAHWY PAaBHOOEIPEHHOTO TPEYTOTbHHKA.
BBes moHsTHE ABU)KEHUS, B YaCTHOCTH MOBOPOTA.

OKa3aJl BTOpOIL/’I IMPpHU3HAK PaB€HCTBA TPEYT'OJIbHUKOB W BII€EPBbIE€ IIPUMEH ST
€Ir'o B 3aaa4e.

Teopema Paneca o paBHBIX OTPe3Kax, OTCEKaeMbIX MTapajieIbHbIMU
MPSIMBIMHY Ha CTOPOHAX YTJIa.

3aziaya 06 M3MepeHUH BbICOTHI TUPAMU/IBL.

O,Z[Ha)K,D',bI, OTIIPABUBILINCH 110 TOPTOBBIM 1€/IaM B EI‘I/IHeT, OH 3a1€PiKaJICsl
TaM Ha HECKOJIbBKO JIET. CJIY‘-II/IJIOCI: TadK, YTO (pAPAOH ITOXX€JIa/T Y3HATb BBICOTY
MUPpaMUbl, HO HUKTO HE MOT' €€ oInpeaec/inTb. YaseC CMOT JIETKO CITPaBUTHCA C

3a/lavyend.

Be16paB neHb 1 qac,61<or,zga ero coOCTBeHHasI TEHb CTajla PABHOU €Tro POCTY,
OH U3MEepUJI TeHb, OTOPAChIBAEMYIO MUPAMMIO0M, U YCTAHOBUJI, YTO JJIMHA
TEeHY OT LIeHTPa OCHOBAHUSI MMPAMUJHI 10 €€ BEPUIMTHBI OblIa PABHA BBICOTE
3TOM MUpaMUJbl. DapaoH 1 ero NpUOAHKeHHbIE U3YMUJIUCh TAKOMY
JOCTATOYHO IPOCTOMY PELIeHUIO.



lpeBHsis ['penyst

LleHTpanbHOE MECTO CpeAr AHTUYHBIX TPYZOB I10
reoOMeTpruy 3aHUMAIOT COCTaBJI€HHbIE OKOJ/IO 300 0 H.
3. «Hawana» EBkimaa. OToTt Tpyz 6onee aAByX
ThICSTYE/IeTUI CUHTAJICSI 00pa3I0BbIM U3/I0KEHHUEM B
IlyXe aKCMOMaTUYeCKOI0 MeTO/Ia: BCe IMOJIOXKEeHU S
BBIBOJSITCS JIOTUYECKUM MYTEM M3 HEOOJIBIIIOTO YK CJIA
SIBHO YKa3aHHBIX U He JOKa3bIBa€MbIX
MIPEAIIOIOKEeHUN — aKCUOM.
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[peBHAA [peyns

CBouMU y4ebHMKamm (To ecTb KHUramm «Havana») EBknuag oxsaTun BCKO SNEMEHTaPHYHO
MaremMaTuKy Tou anoxn. «Havana» coctoaTt na 13 KHUr. [epBble YeTblipe NOCBSLLEHDI
reoMeTpum Ha NNocKoCcTU. Kaxkayto KHUry oH Ha4MHaET C NATU akCMOM M NOCTYaToB.
BcnomHuTe nx! B nepBon kKHUre nanaraetcs niaHUMMeTpus NpsaMoriMHENHbIX puryp:
yCTaHaBIMBaAlOTCA UX CBOMCTBA, 3aKkaH4YMBaEeTCs npsimon n obpartHon teopemon Nudparopa. Bo
BTOPOW KHUIE U3naraeTcs OCHOBbI reOMeTpUYecKon anredpbl. TpeTbsl KHUra NocBsiLLEHa
CBOWCTBaM Kpyra, B YETBEPTON CTPOATCA NpaBuibHbIe N-yrofbHUku npu n = 3, 4, 5, 6, 10, 15.
NcknounTtenbHoe n3ALWHOE NOCTPOEHME NPaBUITbHOro 15-yrosfibHMKa NpuHaafieXxuT camomy
EBknngy. 11 kHura nocesileHa ctepeomeTpmn. OHa coaepXUT OCHOBHbIE TEOPEMbI O NPSMbIX U
MNSIOCKOCTSX B TPEXMEPHOM NPOCTPAHCTBE, 3aa4yM Ha NOCTPOEHMe, Hanpumep Kak onycTuUTb
neprneHamKynap U3 JaHHOM TOYKM Ha AaHHYH0 NIIOCKOCTb. 12 KHMra nocesiLeHa peLLeHunto
3aga4yu o KBagpartype Kpyra. 13 KHUra nanaraet y4eHue o npaBuiibHbIX MHOrorpaHHukax. B
Leriom TBopeHne EBknnga BennyecteeHHo. Co3gaHHas UM cuctema npocyuiecraoBarna bonee
ABYX TbiCAY neT. Bnnote go XX Beka reoMeTpuio npenogasanu no nonynsapHeiM nepesogam
3TOM KHUMK. HO nocneayouwme mateMmaTukm He BO BCEM cornallanmcb C CUCTEMOU akCUOM U
onpeneneHnn n neltanucb ee ynyywmnTb. HekoTopble okasanucb HEHYXHbIE, HanpuMep, YTo
NpsMble YIIbl PpaBHbl. ATO 0MEBUAHO 13 Apyrnx akcnom. OcobeHHoe HeyooBNeTBOPEHME BCeraa
BbI3blBas NATLIM NOCTYNaT, YTBEPXOAaBLUNA: YTO Yepes by TOYKY MNOCKOCTU MOXHO
NPOBECTWN TONMbLKO O4HY NPAMYIO napansienbHyo gaHHoW. MHorne cumtann ee TeopemMon u
NblTanncb €e Heyga4yHo LoKasaTb.



CpenHue BeKa

CpeHue BeKa HEMHOTO [la/id TeOMEeTPUH, U CJIeAYIOLUM
BEJIMKUM COOBITHEM B €€ NICTOPUH CTAJI0 OTKPhITHE JleKapToM B
XVII Beke koopauHaTHOTO MeToza («PaccykmeHue o MeToze»,
1637). ToukaM cOMOCTaBISIOTCSE HAOOPHI YMCEJT, DTO ITO3BOJISIET
M3y4aTh OTHOIIEHUSI MeXTy popMaMU MeToaMu anreOpsl. Tak
MOSTBUJIACh AHATUTUYECKAsl TeOMEeTpH s, M3ydatolnast GUrypsl U
npeoOpa30BaHUs, KOTOPbIe B KOOPAMHATAX 33/IAI0TCSI
asireOpanyeCcKUMH YpaBHeHUSMH. [[priMepHO OHOBpEMEHHO C
stuM [lackanem u [le3aprom HadyaTo ucciegOBaHUE CBOUCTB
TJIOCKUX PUTYDP, HE MEHSIOIINXCS IIPU MPOEKTUPOBAHUH C

O HOM MJIOCKOCTH HA APYTYI0. DTOT pa3zesl MNOJy4Yr/ Ha3BaHHUE
MPOEKTUBHOU reoMeTprur. MeTos KOOPAUHAT JIeXXUT B OCHOBE
MTOSIBUBIIIEICSI HECKOJIBKO MO3)Ke T depeHITnaTbHON
reoMeTpHH, rae GUTypbl ¥ IpeoOpa30BaHUsI BCe elllé 3aa0TCs B
KOOPAWHATAX, HO Y)Ke MTPOMU3BOJbHBIMHU JOCTAaTOYHO T/IAIKUMU
QYHKIIUSIMU.



[eomeTpust /IobaueBCKOro

B 1826 roay Benmukum pyccKuM MaTeMaTukK Hukonam
MBaHoBUY J/lo6avyeBCKUiT TOCTABUJI TOUYKY B ITpobiemMe
IISITOTO MOCTY/IaTa. BmecTo Hero oH NMpUHAI AONYlIeHue,
COITIACHO KOTOPOMY B IZIOCKOCTH MOXXHO IIOCTPOUTD, IO
KpariHeu Mepe, ABe NpsAMbIe, He IlepeCceKarLnuecs.
JlanbHenIIe ero pacCy)XAeHus IPUBEIU ero K HOBOU
Oe3ympevyHO TeoMeTpHUYeCcKOH CUCTeMe, Ha3bIBaeMOM
ceiivac reometpueii JlobaueBckoro. B ero reomerpuu
CyMMa YyIJIOB TPEYTrOJIbHMKA MeHblIe 180°, B He HeT
nmoaoOHBIX GUTYp. B Helt cylecTBYIOT TPEYTOBHUKU C
MOIIAPHO Mapa/iie/;IbHBIMU CTOPOHAMMU.



[eomeTpust /IobaueBCKOro

HesaBucumo ot /lo6aveBcKkoro B 1832 Ty ke reomeTpHuio nmoctpou 5. bonbsii (Te sxe
ugeu pa3suBai K. laycc, Ho oH He ony6mmKoBat ux). /lo6ayeBcKUit pacCMaTpUBal CBOIO
reoMeTPHIO KaK BO3MOYXXHYIO TEOPHIO MPOCTPAHCTBEHHBIX OTHOLIEHW; OZHAKO OHa
OCTaBaJ/IaCh TUTIOTETHYECKOH, MOKa He ObL/I BhIsICHEH (B 1868) €€ peasnbHbIN CMBIC/T U TEM
caMbIM OBLIO TAHO €€ TToTHOe 000ocHOBaHUe. [lepeBopoT B reoMeTpru, MPOU3BEAEHHBIH
Jlo6aueBckuM, IO CBOEMY 3HAYE€HUIO He YCTyMaeT HU OLHOMY M3 IIEPEBOPOTOB B
ecTeCTBO3HaHUU, U HeJapoM J/lobGaueBckuii ObUT Ha3BaH 'KoMepHUKOM reoMeTpuu . B
ero uesx ObUI HAMeYeHbI TPU MPUHIIWIIA, OTIPeIe/INBIIEe HOBOE Pa3BUTHE
reomeTpud. [lepBbIii MPUHILIMIT 3aK/TIOYAETCSI B TOM, YTO JIOTUYECKHA MBIC/IMMA He OffHA
€BKJINZI0BA TEOMEeTPHsI , HO U APyrye 'reoMeTpuu . Bropoii mMpuHIIUM - 3TO MPUHLUT
CaMOT0 MOCTPOEHMSI HOBBIX T€OMETPHUYECKUX TEOPUH ITyTEM BUIOU3MEHEHUS U
00600111eHMSI OCHOBHBIX IMOJIOKEHUH eBKIUI0BOU reoMeTpuHd. TpeTuii MpUHIIUIT COCTOUT
B TOM, YTO MICTUHHOCTb r€OMETPUYECKOI TeOPUH, B CMBICJ/IE COOTBETCTBHSI PeaTbHbIM
CBOMCTBAM MPOCTPAHCTBA, MOXKET OBITH MPOBEPEHA JTUIIb PU3NIECKUM UCCIeIOBaHUEM
Y He UCK/II0YEHO, YTO TaKHe UCCIeJOBAHUS YCTAHOBSAT, B 3TOM CMbICJIe, HETOYHOCTb
eBKINI0BOM reoMmeTprn. CoBpeMeHHas pu3uka moaTsepauia 31o. OZHAKO OT 3TOTO He
TepsieTCsl MaTeMaTU4ecKasi TOUHOCTb eBK/IN/I0BOI TeOMeTPHH, T.K. OHA OTIpe/ieIsieTCsI
JIOTUYECKOM COCTOSITe/TbHOCTHIO (HEITPOTUBOPEYMBOCTHIO) 3TOM reoMeTpru. TOYHO TaKk
)Xe B OTHOILIEHUHU JTI000U reOMeTPUYeCKON TEOPUHU HY)XHO Pa3TUYaTh UX GU3NIECKYIO U
MaTeMaTHU4YeCKyI0 UCTUHHOCTD; TepBasi COCTOUT B ITPOBEPSIEMOM OIIBITOM COOTBETCTBHUU
OeUCTBUTETbHOCTH, BTOPAs - B IOTUYECKOM HEITPOTUBOPEYNBOCTHU. JI0OaueBCKUit fa,
T. 0., MATEPUATUCTHYECKYIO YCTAaHOBKY PUIOCOGUH MaTeMaTUKH
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OnopHbIU KOHCIEKM

Neometpusn

/N

Mnanumetpus CrepeomMeTpus

Eeknud
"Havyana"

['eomeTpuyeckne purypsi

Touka, npsimasi, NocKocmb, OMPES3OK,
pomb, kyb, cobepa,...

OnpedeneHus (HassaHus)

[ eomempu4yeckue

sgepume
MpednoxXeHuUs AeHione! (oepmE)

Teopembi (Ookazame)




