TEOMETPHA

(HemHoro uns

— ncTopum)




«eomempusi 6bir1a omkpbIima
e2unmsiHaMu U 803HUKJ1a npu
usMepeHuU 3eMsiu. Imo usMepeHue
61510 uMm Heob6xo0uMo ecriedcmeue
pa3numus peku Huna, nocmosiHHO
CMbleasWwe20 epaHuUybli, Hem Hu4eao
yousumersibHO20 8 MOM, 4Ymo ama
HayKa, KaKk u dpyaue, 803HUKJ1a U3
nompebHocmeu 4Yesioeeka., Becsikoe
803HUKaroujee 3HaHue u3
HecosepweHHO020 COCMOSIHUS
nepexoodum e coeeplueHHoe,
3apo)kodasicb nymemM 4y8CmeeHHO020
gocripusimusi, OHO MOCMereHHo
cmaHoeumcsi ripedMemomM Haule20

paccmMompeHusi U, HakoHeu, deslaemcsi
ANCrMMAALIIIORA DA N/AAD



TEOMETPHA

(OT rpey. ge — 3emMna n metreo— mepio)
— Y4aCTb MaTeMaTUKM,
npeacrtaBngalowas Hayky o
NPOCTPAHCTBEHHbLIX OTHOLUEHUAX U
doopmMax Ten, a Takxke 0 Apyrux
OTHOLEeHUAX n dpopmax
AEUCTBUTESNIbHOCTU, CXOAHbLIX C
NMPOCTPAHCTBEHHbLIMU MO CBOEU

CTPYKTYpe.




{IEPAGABLEASDMTHA L ELMELF

< lepuop 3apoxaeHUs reoMeTpumn Kak
MaTeMaTU4YeCKOU HayKM.

» Nepnoa craHOBNeHUA reoMeTpPUn Kak
CaMOCTOSATESIbHOU MaTeMaTU4YeCKOU HayKMU.

» [Mepunop pasBuTnsa aHanNUTUYECKOU
reoMeTpum.

< llepunoa cbopmmpoBaHUa reomeTpmmu
JIlobaueBcKoro.
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» [lepuon coBpeMeHHOU reoMeTpun. |
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1..Flepuoa 3apoxaeHusn
reoMeTpmun Kak MaTemMmaTuyecKkon
HayKu

NpoTtekan B [lpeBHeM Ernnte, BaBunoHe u 'peuunm,
npuMepHO A0 5 B. A0 H. 3.

lNepBU4YHbLIE reOMeTpUYeCKue cBeaeHUs NoABNAIOTCA
Ha caMbIX PaHHMUX CTYNEeHsIX pa3BUTUA OOLLeCcTBa.

crieqyeTt cyuTtaTb YyCTaHOBMEHUe
nepBbIX OOLWKMX 3aKOHOMEPHOCTEU, B AAHHOM Criy4yae
— 3aBUCUMOCTEN MeXAY reoMeTpUu4eCKUuMm
BeJIMYMHAMUN. DTOT MOMEHT He MOXeT ObITb
AaTUPOBaAH.

Camoe paHHee COYMHeHue, coaepxallee

, AoLsio Ao Hac u3 fipeBHero ErunTta u
OTHOCMUTCS rnpumepHOo K 17 8. 00 H. 3., HO OHO,
HEeCOMHEHHO, He nepsBoe.




A 2 LI =

0 leomeTpua ceoaunachb K npaBunam

BbIYMCEHUA Nnowanenm u oobLemoB.
ﬂpaeuano 8bIYUCJIAJIUCH.

[l nnowadu mpeyzaosibHUKa U mpaneyuu,

[l o6bLémbI napannenenuneda u nupamuobl ¢

KeadpamHbIM OCHOBaHUEM.

HauBbICWNM U3BECTHbIM HaM OOCTUXXEHUEeM
erMnTsH B 3TOM HanpaBJrieHUU ABUNOCb
OTKpbITHUe crnocoba BbIYUCIieHUs 00bLEMA
yCe4eHHON nNupamMmunabl C KBagpaTHbIM
OCHOBaHUEM.

[MpaBuna BbIYMCIIEHMA NNoLwaau Kpyra m
00BLEMOB LUMITUHAPA N KOHYCa COOTBETCTBYIOT
nHorga rpyoo npnonumxeHHomMy 3Ha4YeHUIo p=3,
MHOrga Xxe 3HaunTesribHO boree TOYHOMY
p=3,16...



HOWAE Va3

J U3 pocTuxeHnn BaBUITOHCKOW
MaTeMaTUKU B 00rlacTtm reomeTpum,
BbIXOAALWMX 3a npeaenbl NO3HAHUU
erunTsH, cneayet oTMeTUTb
pa3paboTaHHoOe 7
HEeKOTOpble 3a4aTKu :
CBfi3aHHble, 0MeBUOHO, C pa3BUTUEM
aCTPOHOMMUM.

BaBunoHsiHam Obina yxe nsBectHa
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Co3paHHasa opeBHUMMU rpeKkamMum cuctema
NU3I0XKeHUA 3rieMeHTapHOU reoMeTpumn Ha ABa
TbiCAYerneTUa Brnepea coenanacb oopasuom
AeAYKTUBHOIO NOCTPOEHUA MameMamu4YecKoU
meopuu.

Ha4yano xe rpeyeckon reomeTpuu Tpagmums
CBA3biBaeT C nytewecTtBUsAMU B ErnneT nepBbIx
rpevyecKux reomeTpoB u ounocodoB

(koHew 7 B.— 1-a nonoBuHa 6 B. A0
H.3.) U (6 B. @O H. 3.).

B cBA3u c reomeTpuyeckoun teopemou lNMudcparopa
ObIy1 HanaeH MeToa NOoJyvYeHus
HeorpaHU4YeHHOro psaaa Tpoek «nudgaropoBbIX
yucen», T. €. TPOEK Yncen, yaoBneTBOPAIOLLNX
COOTHOLWEeHUK a*+b?*=c?



S LA 7=)=

B obnacTtu reomeTpun 3agaym, KOTopbIMU
3aHUManuchb rpevyeckue reomeTpbl 6—5BB. OO H. 3.
nocrne yCBOeHUs1 erMnNeTcKoro HacrneacTBa, Takxke
eCTeCTBEeHHO BO3HUKAIOT U3 NPOCTEeNLLNX
3anpoCoB cMpoumesibHO20 UCKyccmea,
3eMsieMepusi U Haguaauuu.

He orpaHnymnBasicb NpUOGNMKEHHbIMM,
3MNNPUYECKN HAUOEHHbIMU PeLleHUAMM,
rpedyeckue reoMeTpbl ULWLYT TOYHbIX
AOKa3aTesnbCTB U NTOrMYeCcKn ucyepnbiBaroLWMX
peweHun npoodnemsi.

[lepBbIM cCUCTEMATUYECKUN YYHEOHUK reOMeTpumn
npunucbiBaeTcs
(2-7 nonoBuHa 5 B. A0 H. 3.).




9, NMNepuoa craHoBNeHUA reoMeTpun
Kak caMOCTOATEeNIbHOM
MaTeMaTU4YeCKOU HayKu

Ha npoTtsXeHnn HeCKONMbKNX NOKOSIEHNN reomMeTpusA
CKnagbiBanacb B CTPOUHYI cuctemy. lNpouecc aToT
npoucxoaun NyTémM HakonsieHUs1 HOBbIX FeOMEeTPUYECKUX
3HaHUU, BbISCHEHUS1 CBA3eN MeXAy pa3HbIMU
reomeTpuyeckmmm paktamm, BbipaboTKkm NnpuemMoB
AOKa3aTesibCTB U, HaKoHewl, (hopMUpPOBaHUA MOHATUN O
dourype, o reomeTpuY4eCKOM NpeasioxXeHUn n o AoKasaTtenbCcTBe.

ATOT Npouecc NpPuUBEr, HaKOHeLl, K Ka4eCTBEHHOMY CKauKy;

: NOABUSINCb CUCTEeMaTU4YecKue
€€ U3NI0XEeHUs, rae ee npensiokeHUus nocneaoBartesibHO
NoKa3biBarincChb.



"HAYATIA™ EBKITHITA

CoxpaHUnuchb U cbirpanv B ganbHenwem
pewaroLwyro ponb nosBuBLlunecs okono 300 po
H. 3. «Havyana» EBknuaa.

30ecb 2ceomMempusi npeAacTaBieHa Tak, Kak ee B
OCHOBHOM NMOHUMAIOT U TEeNepb, eCcnu
OorpaHu4MBaTbCH
, HaYana KoTopou n3y4arT B

cpedHen LWKorne, — 3Mmo Hayka o npocmeuwux
npocmpaHcmeeHHbIX ¢hopmMax U OMHOWEHUSIX,
pa3eueaemasi 8 jijoecudyeckou
nocsiedogamesibHoCmMu, UcxXo0s1 U3 sI86HO

OPMYJTUPOBaHHbLIX OCHOBHbLIX MOJIOXEHUU —
aKCUOM U OCHOBHbIX MpoCcmMpaHCMEEHHbIX
npedcmaesieHUU.

leomempuio, pazeueaemMyro Ha NpPUHYyUNax
Eeknuoda, daxe ymo4YHEHHYO U
ob6o02auleHHyr Ho8bIMU rpeoMemamu u
mMemoodamMu uccsiedoeaHusi, Ha3biearom
esKsiudoeou.




[NlageHne paboBnagenbL4Yeckoro
aHTU4YHOro obLiecTBa NpuUBeno K
CpaBHUTESIbHOMY 3aCTOKO B pa3BUTUMN
2eoMempuu: ogHaKo OHa npoagosxkana
pa3BuUBaTbCH B CTpaHax
apabckoz2o Bocmoka, 8 CpedHeu A3uu
u HOuu.




g, [lepuon pa3Butus
aHaNuUTU4Yeckou reomeTpul 2

NMpyHUMNUManbLHO HOBLIN War ObIN caenaH B 1-n
nonoBuHe 17 B. , KOTOpPbIN BBEN B

reoMeTpuio MeToZl KOopAMHaT, MO3BOJIMBLUMMN CBA3aTb
reoMeTpuIo ¢ pa3BuBaBLUeNCH Toraa anreopov u

3apoxaAanulnmcHd aHarnM3om.

anIMeHeHVIe MeTOoA4OB 3TUX HAayK B reomMeTpuun

nopoauno , @ MOTOM M
reoMeTpuio.

30ecb reomeTpus nepeiusia Ha Ka4eCTBEHHO HOBYHO
CTYNeHb NO CPAaBHEHUIO C reOMeTpPpUen ApPeBHUX: B
Hen paccmMmaTpuBaloTCA yXKe ropasao bonee obwue
durypbl U NCNonb3yrTCA CYLEeCTBEHHO HOBLIE
MeToabl.




4, lNepnog ¢popmupoBaHua
reoMetpum JlobaueBCcKoro

UemeépmbiUu nepuod B pa3BUTUUN reOMeTPUm
OTKpPbIBaeTCA NOCTPOEHUEM
H. . llobaueBcknm HOBOWU, Heegskniudosou
2eovMempuu, Ha3biBaemMoun Tenepb
reometpuen JlobaveBckoro. lNepBasa paboTa
JIlobayeBCKOro B 3aTOM HanpasrieHuu Obina
AOJI0)XKeHa UM Ha 3acegaHun (PU3UKO-
MaTemaTnyeckoro dpakynesreta KazaHckoro
yHuBepcuteTa B 1826 r. u onybnukoBaHa B
pa3Butoun chopme B 1829 r.




UCTOYHMK, CYLLUIHOCTb U 3Ha4YeHne uagen
JlobaueBcKoro ceBogAaTcs K cnegyroiiemy. B
reomeTpun EBKnnpga nmeercs akcuoma o
napannesbHbiX, yTBepXaarLas:

. MHOrue

reomMeTpbl NbiTalIMCb AO0OKa3aTb 3Ty aKCUOMY,

ncxoas U3 Apyrux oCHOBHbIX MOCLINOK
2eomMempuu, Ho besycnelwuHo. JlobayeBCKUn
MPULLEN K MbICIU, YTO TaKoe
AOKa3aTesibCTBO HEBO3MOXHO.

YTBepxxaeHune, NpoTUBONOSIOXKHOE aKCUOMe
EBknupa, oyper:

. 9TO N ecTb
akcuoma JlobavyeBCKOro.

Mo mbicnu Jlo6ayeBCcKoro, npucoegnHeHue
3TOro NONIOXeHUs K APYrMmM OCHOBHbLIM
MOFIOXXEeHUSAM 2eoMempuu He AOIMKHO
NPUBOAUTL K MPOTUBOPEYMUIO, T. €. BCe
BbIBOAbI, NOJly4aeMble Ha OCHOBE TaKoro
coeAuHeHus1, OyayT NOrn4yecku
0e3ynpeyHbIMM.

Cucrema 3TX BbIBOAOB U 0Opa3syert
HOBYI0, HeeBKNMAOBY reOMeTpuio.

«HanpacHoe cTtapaHue co

BpemMmeH EBknuaa, B
npoaoskeHne ABYX ThICAY
neT, — nucan oH, —
3acTaBuUoO MeHA
nopospeBaTb, YTO B CaMbIX
NOHATUAX eLle He
3aKn4yaeTcs TOM UCTUHDI,
KOTOPYHO XOTenu
AOKa3bliBaTb U B KOTOPYIO
noBepuUTb, NOJOOHO
apyrum omsnyeckum
3aKOHaM, MOryT NUllb
OnNbITbl, KAKOBbI, HaNpumep,
aCTPOHOMMYECKMe

HabnageHUusa».




3acnyra JlobauyeBCKOro COCToMT B TOM, YTO OH He
TOJNIbKO BbICKa3arn 3Ty uaer, HoO AeCTBUTESIbHO
NOCTPOUIT U BCECTOPOHHE pa3BuU 3Ty HOBYIO
2eoMempuro, NOrM4YeCcKn CTOsb XXe COBEpPLUEHHYIO U
OoraTyro BbiBOAaMU, KaKk eBKNuaoBa, HECMOTPSA Ha
eé HecooTBeTCTBUE OObIYHbIM HarNA4HbLIM
npeacrtasneHnsam. JlobayeBckuun paccmatpusan
CBOIO

: OAHAaKO OHa
ocTaBanachb rmnorernyeckom o 1868—1870 rr.,
Koraa Obis1 BbIACHEH eé pearibHbIN CMbICIT U TEM
caMbIM ObIJIO 4aHO eé NofiHoe 00o0CHOBaHMe.

lepeBOpOT B 2eomMempuu, npon3BeneHHbIU
JlobauyeBCKUM, MO CBOEMY 3HAYEHUIO HE YCTYMaeT HU
OOHOMY U3 NepeBOpPOTOB B €CTeCTBO3HAHUU, U
Hepapom JlobauyeBCKMM ObIN Ha3BaH «KonepHUKom
2eoMmempuu».
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[Mepebili npuHYUr 3aKno4yaeTcs B TOM, YTO NTIOrMYecKu
MbICNIMMa He oAHa , HO U gpyrue
«reomMeTpumn».

Bmopou npuHyumn — 3To NPUHLNMN CaMOro NoCTPOEHUA HOBbIX
reomMeTpuyecKmMx Teopum nyTeéem BUAOU3IMEHEHNA N o6o0LeHuns
OCHOBHBbIX MONOXEeHNN eBKNNA0OBON 2eoMempuu, T. €. B
KOHEYHOM CYETe AaHHbLIX MPOCTPAHCTBEHHOro onbita. AMeHHO
B 3TOM HanpaBJieHUU NMOLUSIO U NpoAoSKaeT UATU pa3BUTUE

Tpemul NpuHYUM cCOCTOUT B TOM, YTO UICTUHHOCTb

reoMeTpuyecKkom Teopun MoXeT NPoBepPATLCHA TONbLKO ,
N He UCKNIYEHO, YTO AanbHeNlne onbITHbIe uccrneaoBaHuUsA
oOHapyXaT HeTOYHOCTb COOTBETCTBMUSA €BKTNA0BOW
2eomMempuu peanbHbIM CBONCTBaM NPOCTPaHCTBA.

Bonpoc 06 3Tux cBoOMCTBax eCTb BONpPoc hm3an4yeckoro

onbiTa, a HE MaTeEMAaTU4YeCKOro ymo3peHusl.



lNMepeyucneHHble Ccbirpanu onpeaensaoLwylo posib He
TONMbKO B 2eoMempuu, HO U B pa3BUTUN MaTeMaTUKU BooOLe, B
pa3BUTUM €€ aKCMOMaTU4YeCKOro metona, B NOHUMaHUKN €€ OTHOLLEeHUSN
K eUCTBUTENIbHOCTM.

MmaBHasa 0CoOOGEeHHOCTbL HOBOro Nepuoaa B UCTOPUKN 2eomempuu,
Ha4aTtoro JlobayeBCKUM, COCTOUT B Pa3BUTUUN HOBbIX reOMETPUYECKNX
Teopun —
; BO3HUKaeT NOHATUE O pa3HOro poaa
(TepMUH «NPOCTPAHCTBO» MMEET B HayKe ABa
CMbICfa: C O4HOWU CTOPOHbLI, 3TO OObLIYHOE pearibHOe NMPOCTPaHCTBO, C
Apyron — abCcTpakTHOe MaTeMaTU4YeCcKoe «MPOCTPaHCTBOY).

FNeomempusi npeBpaTuriacb B pa3BeTBJIEHHY U ObICTPO
pa3BUBaKOLLYIOCA B pa3HbIX HanpaBleHUsX

(eBknnpoBo, JlobayeBCcKOro, NpOeKTMBHOE, pPUMaHOBbLI U T. A4.)

OaHOBpPEMEHHO C pa3BUTMEM HOBbLIX FreOMeTPUYEeCKUX TeOpUN Benachb
pa3paboTka yXXe CrnoXuBLUMXCA OOnacTten eBKNMAOBON ceoMempuu —

. BmecTe ¢ Tem
B e8K/1udoeoll 2eoMempuu NosABUIINCb TaKXKe HOBbIe HanpaBrieHUs.
NMpegmeT ceomMempuu paclLIMPUIICA TaKKe B TOM CMbICrie, YTO
pacwumpuncs Kpyr nccnegyembix ouryp, Kpyr nay4yaembiX UX CBOUCTB,
pacwmpunocb camoe NoHsATue o urype.



11CpPVIV4 CUBpPCoNoCRRAUYI
reomeTpmm

[ Ons coBpemeHHoM 2eoMempuu xapakTepHo ewwgé 6onbluee, Yem

npexane, npoHMKHoBeHue eé naeu n metToaos B apyrue O6J13CTVI
MaTeMaTUukKm m 06paTHO TaK 4TO

[l CyliecTBeHHO N3MEHUNOCH TaKXe OTHOLLEHUEe reoMeTpuu K
U3y4YeHUI0 MaTepuanbHON 4eNCTBUTESIbHOCTU: eCliN paHbLue
2eomMempusi 6bina nuIlb Teopuen NPOCTPaAHCTBEHHbIX
OTHOLWEHUN n hopmMm, OCHOBAHHOM Ha NOJSIOXKEHUAX,
cdopmynumpoBaHHbIX Yy EBKNuaa, To Tenepb OHa cTarna Takxe

[l O6nactb eé npuMeHeHus K uccrnenoBaHUIO NpUpoALI
Yype3Bbl4anHoO pacwmpunack. Ho npu Bcém pasHoobpasum
NPUNOXEeHNN N abCTPaKTHOCTU TEOPUN COBPEMEHHOM
2eoMempuu BCe OHU UMEKOT OOLLMN NCTOYHUK B U3YHEHUU
KOHKPETHbLIX NPOCTPAHCTBEHHbIX POPM M OTHOLLEHUU, KOTOpPOE
ObINo BnepBble CYMMMPOBAHO B 3fIeMEeHTapHOWU €BKIIMO0BOW
2eomMempuu U N3 KOTOpPoro, B KOHEYHOM CYETe, UICXOAAT BCe
NOHATUA 2eoMempuul.

JTO eAMHCTBO UCTOYHMUKA NO3BOJIAET AaTb onpeaeneHne
2eo0Mempuu KaKk TOM YacTu MaTemMaTuKU, KoTopas pa3Bunacb 13
N3yYeHUsA NPOCTPAHCTBEHHbIX (hOPM U OTHOLLEHUMN.



