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ITocrymarsr Eskimma:

1. OT BCAKO# TOUKM 7O BCSIKON TOYKMA MOXKHO IIPOBECTU IIPSIMYIO
OrpannvyeHHyIo MPSMYI0 MOYKHO HEIPEPBIBHO MPOIOIKUTE 110 MPSIMOI

W3 Begakoro meHTpa BCIKUM PAAyCOM MOXKET OBITH ONMHUCAH KPYT

Ll

Bce mpsimbie yriibl paBHBI MEXKy COOOI

5. Ecnun npsmasi, mamaiomnias Ha JiBe IpsiMble, 00pa3yeT BHYTPEHHUE OJHOCTO-
POHHUE YIJIbI, MEHBIINE JIBYX IIPSAMBIX, TO, IIPOJOJI?KEHHbIE HEOI'DAHUIEH-
HO, 3TH JIBE IIPsIMbIE€ BCTPETATCS C TOIl CTOPOHBI, IJie YIJIBI MEHbBIIE JIBYX
MIPAMBIX

C srux ngaru nocrysnaros Eskinyg nauunaer «Hagasmas (rpeu. Eroiyeia, gat.
Elementa). Cam repmun «Hauana» He oueHsb ynadeH, EBKianaosckoe NToixeia B
HOBOTPEYECKOM 0003HAYAET «CTUXUSI», & [IO-TPEUECKU «EIMHOCOCTABHBIE YaCTH»,
B TOM CMBbICJIE€, B KOTOPOM OYKBBI COCTABJISIIOT cjioBa. CaMo CJIOBO 3JIEMEHT OBLIO
MIPUJIYMAaHO C IEJIbI0 IEPEBECTH HAa3BaHUE KHUTH EBKIIHIA.

Takum obpazom, EBki mpemoiaraeT u3 OCHOBHBIX KUPITUIUKOB, aTOMOB,
WA MOXKHO CKa3aThb CTUXWil, ONOHb, 3€MJIsl, BOJa M BO3JIyX, CO3/IaTh 3/aHUE
reoMeTpUH.

EBkiumn ormpasiisieTcss OT aKCHOM WJIM TTOCTYJIATOB, PA3INYINe MEXKY aKCHU-
OMOIf U TIOCTYJIATOM HE TaK CYyIIECTBEHHO IJIs HAC, €r0 MOXKHO IIOHUMATDH I10-
pasuomy. Hacuer Toro, moyemy dacrb CyzkjeHuil EBKJMI HAa3bIBaeT aKCHOMAa-
MU, a IOJIOBUHY IIOCTYyJ/JIaMU MHOI'O HallMCaHO, HO Mbl HE 6y)]‘eM Ha 93TOM OCTa-
HaBIuBaTh. CaMbIM IPUOJIM3UTETHFHBIM 00Pa30M MOYKHO CKa3aTh, UTO aKCHOMBI
BBIPAXKAIOT OOIIe/Iornieckne UCTUHBL. Hampumep, ero Bropasi akCuMa, «ecju K
paBHBIM TPHUOABJISIOTCS PABHBIE, TO W IEJIble PABHBI», & HEPBasg — ITO IPOCTO
TPAH3UTUBHOCTH PABEHCTBA «PABHBIE OJHOMY U TOMY 2K€ PABHBI MEXKIy CODOIT»,
IIOCTYJIAThI 2K€ HAIIPOTUB — I'€OMETpUYecKHue CyzkJeHus. Ipyras mHTEpIpeTa-
[Usi COCTOUT B TOM, 9YTO IMOCTYJIAThI TOBOPSIT O IMOCTPOEHUSIX, KOTOPOE MOXKHO
copepiuTh. Hanpumep, Tperwnii mocTy/1aT TOBOPUT O TOM, UTO U3 BCSIKOTO IIE€H-
Tpa MOYXKHO IIOCTPOUTH OKPY2KHOCTB JI000T0 paguyca. HeiicrBurensno, EBkan
¥ HAYWHAET C IIOCTPOEHMIA, IepBoe Ipejiokenne EBKINIa — 9T0 HOCTPOUTH PaB-
HOCTODOHHUI TPEYTOJILHUK 10 CTOpOHe. VIcX0os n3 3THX aKCHOM U IIOCTYJIATOB,
a Tak»Ke OOIMX MOHsITHI, EBK/IN BRICTpAMBAET 3JaHUE T€OMETPUN.

Croutr 3amerurh, uyro «Hagasray EBKnma — 970 HECOMHEHHO caMasi yCITell-
Hasl KHUTA, KAK OCHOBHOI y4eOHUK TeOMeTpUN OHA IIPOCYIIECTBOBAJIA BILIOTh JI0
Bropoit mosoBuHbl IX Beka. B Poccun cymectByer ngaTh 10pEBOTIONIMOHHBIX TIe-
peBooB (B TO BpeMsi Kak nepesoioB Vimaer Tosbko dersipe): W. I1. Caraposa
1739 r., nmpaBa, caeaHHbIit He ¢ Tpedeckoro, a ¢ jareiau; H. . Kypramnosa B
1769 r. ¢ dpanirysckoro; @. . Tlerpymresckoro B 1819 1., cYnTaromuiicst caMbIM
JiyamuM mepeBosioM u3 gopeBosiormonnbix; 1 M. E. Bamenko-3axapuenko B



1880 r., mepeBos1, OoJiee HU3KOTO KJIAcca, HO aallTHPOBAHHBIN 7SI UCIIOIH30Ba~
HUsI IIKOJIbHBIMU Y UUTEJISIMHU.

W3 nsaru mocTysiaToB SBHO BbIIEssieTcss TaThiil. U ceifyac, mocje Toro Kak
reomerpust JlobaueBCKOro Ha CTOJBKO BOILIA B OOMXOZ, 9TO OOCYKIAETCS Ha,
IIEPBOM KypCe YHUBEDPCUTETA, YK€ /I HAC HET MAaPaIOKCA, CBA3AHHOIO C ITUM
moctysaroM, HO B Tedenne 1000 jeT 9T0 Bce ObLIO OYeHb NAPAJOKCAJIBHO U 3ara-
no4Ho. V ceifuac ¢ BBICOTHI HAKOILJIEHHBIX HOBBIX 3HAHUI MbI MOYXKEM [TOPA3UTHCS
TOMY, HACKOJIbKO TOYHO EBKJIN], HEMMEBIIUIT TOHATUSI O HEEBKJIMIOBOI reoMeT-
pun, Bce yBuzesa u Harmcast. OH n3bekaJr omnboK MHOTUX ITO3JHEHIITNX aBTOPOB.
lennasibaast KHUra HE TOJBKO TEM, UTO B HEl eCTh, HO M TE€M, U€ro B Heil HET, U
TeM KaK OHA II0/IFOTABJIMBAET IIYTh OYIYIOIIUM HCCJIEI0BATEIM. Mbl yBUIUM,
HACKOJIBKO TOYHO OH YBUJIEJ HEOOXOIUMOCTD IISITOTO MOCTYJIATA.

N 31y HEOOXOAMMOCTH TEM TPY/IHEE YBHUIETh, UTO IOAABJISAIONIAT YaCTh T'e0-
MEeTPHH, T€ YTBEPKIEHUS, KOTOPBIE sIBJIAIOTCs OOIIUMH J1jisi reomeTpun KBkimia
u reomerpun JlobateBCcKOro, He HYKIAIOTCS B IISITOM IOCTYJiaTe, 1 BRI Kak
pa3 [I0JIr0 €ro He UCIOJb3YeT.

Bor on uzmer: «mocTporM pPaBHOCTOPOHHUIT TPEYTOJIBHUK», <IIPUHIIUAIBI Pa-
BEHCTBA TPEYTOJIbHUKOB» (M3BECTHBIE €I CO IIKOJIbI), 3aT€M, YTO <IIPOTUB
GOJIBIIIEN CTOPOHBI JIEXKUT OOJIBIIUIT YOI, IYTO «BHEIIHHI YIoJ OOJIbIIe JII00BIX
IBYyX BHYTPEHHHX, HE CMEXKHBIX C HIM>.

Hewmmoro 6ostee moapobHO 0 JTOKA3aTEILCTBE 9TOrO (PaKTAa:

OH BBIBOJMT TEOPUIO PABHOOEIPEHHBIX TPEYTOJIBHUKOB: ITPOBOJIUT CTOPOHY, PaB-
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HYIO JaHHOW, W M3 UepTekKa JIeTKO YCTAHOBUTH, YTO BHENIHWI yTroJ OOJbINe, 1
JI7IsT 3TOTO (paKTa He HYKEH ISITHIM MOCTYIaT.
Tak npojionmkaercs BILIOTh 10 IIpetoxkennst 28.

Takke TOKa3bIBAET TEOPEMY O BHYTPEHHUX W HaKPECTJIeXKAINX yTirax. «Kc-
JIU TIpsiMasi, TAIalonas Ha IBe MpsMble, 00pa3yeT yTroJl PaBHLIH BHYTPEHHEMY

W HAKPECTJIEKAIIEMY, WM BHYTPEHHUN W OJHOCTOPOHHUIT BMECTE PABHBI JBYM
IPSIMBIM, TO IIPsIMbIE ITapaJuie/ibHbly. Celfuac 1mox napasiebHbIMUA IPSMbIMU
uMeeM B BHUJLy IIpsiMble, JIeXKalllleé B OJHON IIJIOCKOCTH U He IepeceKarollue-
cs1. JleficTBUTEIbHO, BEPHOCTH STOIO IPEJJIOKEHUSI CJIE/yeT U3 yTBEpKIEeHUsI
o BHemHeM yriie. Ecim aBa yriia B CyMMe JafOT JBa MPSIMBIX, TO HIPSMbIE HE
MOTYT II€pecevbCs, WHade MBI IMPHUILINA Obl K MPOTHUBOPEYUIO C YTBEPIKICHUEM
0 TOM, YTO BHEITHUH yroJ O0JbIne Jioboro apyroro. U To ke camoe B APyTyIo
CTOPOHY.

Jokazare/ibcTBO, IpuBeieHHOe EBKINI0M, 6e3yIIPEYHO, U HE UCIIOJIb3YeT IIs-
TeIit moctysiat. U mexny 28 u 29 [IpemioxkennemM mponcxonuT COObITHE — BXOIUT



B Urpy maThbiii mocrtysnar. EBkana B 29M mpemjioKeHUn JTOKA3BIBAET O0OPATHOE
yrBepxKenne. [lomuepkuem: «Ecau yriel paBHBI, TO IpsIMble TAPAJLIIEIBHBI, TO
€CThb He [IePEeCEeKAIOTCsI» TPeOyeT UCIOIB30BAHME MISITOrO0 MOoCTyIaTa. EBKIm I 3a-
JIaeTCsT BOIIPOCOM, MMEET JIM MeCTO obpaTHoe yTBepkKjaenue: «Ecin mpsmble He
IIEPECEeKarOTCsl, TO U YIJIbl paBHbl» ! [lopasurensno, yro EBkima nonnmaer, u He
MIPEITPUHAMAET IOIMBITKH JOKA3aTh 9TO YTBEPXKIEHUE.

1 mecmoTpst Ha MHOTHE OMMOKN EBK/INIA M MIEPOXOBATOCTHA B IMTOCTPOEHUN
€ro 3JI[aHKUs B 9TOM KJIFOUEBOM MecTe EBKJMI He omubCsi B OTJIMYKME OT MHOTUX
MMO3IHEHINNX er0 KOMMEHTATOPOB, TaK KaK He IIBITAJICS JI0KA3aTh 9TO YTBEPXK Ie-
HUe, TaK KaK 371eCh HYXKEH HATBIA mocTysaar (OH [0 CyIeCcTBY IKBUBAJEHTEH
29My npeioKenuio). EBKinI 1 jadibiine HpoIoJzKuil Pa3BUBATh NeOMETPHIO, U
BHJIHO, YTO CYIIECTBEHHAS YaCTb JI€JIAeTCs O€3 IIATOro MOCTYIaTa.

Koneuno, kaura EBkinia MHOrO pa3 KOMMEHTHPOBAJIACh, OJUH U3 IEPBBIX
U3BECTHBIX KOMMEHTapueB MpuHaIekuT [IpoKjy, HO KOMMeHTapueB ObLIO TO-
pa3zno Gosibiie. M, KOHEYHO, KOMMEHTATOPHI HE MOIVIM He OOpPATUTH BHUMAHUE
Ha CYIECTBEHHOE OTJIMYHUE IATOrO MOCTYJIaTa OT BCeX mpounx. JleficTBUTE B~
HO, IePBbIE YeThIPe OUEBU/IHBI, & IATHII HOCTYJIAT — 9TO UITO-TO OOJIee TOHKOE.
Hanpumep, maToiit mocTyaaT B 9T (OpMYIUPOBKE HE MOXKET OBITH TPOBEPEH
HU B KaKO#l OrpaHMYeHHOI obJjiacTu mpocrpancTBa. IIpsiMble 1epecekyTcsi, HO
MOTYT 3TO CIEeJaTh CKOJIb YIOJHO Jajieko. Ho meaTeiif mocTysmar MoxKer ObITh
epedOpMyJIMPOBaH, YTOOBI MOYXKHO OBLIO €r0 IMPOBEPUTH B OTPAHUYEHHON 00-
JIACTHU MPOCTPAHCTBA. Tak mim mHaYe, OH JOJINO HE UCIOJIB3YETCs, U OH TOPa3JI0
CJIOYKHEE I BOCIPUSATHUS.

W reomerps! HaYaM TONBITKY, KOTOPBIe OyAyT jumThes 2000 JeT, JoKa3aTh
[ISITHINA TOCTYJIAT, MKJTFOUUB €0 TEM CaMbIM U3 YMCJIa TOCTYJIATOB. |'peueckue mo-
MBITKU B OCHOBHOM CBOJISITCS K ITepeOPMYyJIMPOBKAM «IKBHUIMNCTAHTA OT IIPSIMOIt
cama eCTb IpsiMasi», U 9TO yTBEPKIEHNE, KAK Mbl BIIMM, HE BEDHO B T€OMETPUHU
JlobageBckoro. Eciu B3saTh NpsiMyio, U B3ITh MHOXKECTBO TOYEK, HAXOMIATUXCS
Ha JAHHOM PACCTOSHHUY OT IPSMOM, eCTh IpAMAas — 9TO yTBEPK/I€HUE SKBUBA-
JIEHTHO TISITOMY IOCTYJIATY.

Pasnble paccyxkjieHnsi CBsi3aHHBIE C Te€M, UTOOBI CBECTU CYMMY YTJIOB Tpe-
YTOJIbHUKA paBHA JIBYyM HpSMbIM. BepHo m oOpaTHOe, U MOKA3bIBACTCS B KHIU-
re I1. A. IlTupokosa «Kparkuii ouepk ocuoB reomerpuu JlobaueBckoro» (Toxke
npeHasHaYeHa JJisl IIKOJIbHBIX yunTeseil), Roberto Bonola «Heeskimmosa reo-
Mmerpusi» u KHmkKa B.®. Karan «Jlobadesckuii» (KpaTKo U eMKO OIIMCHIBAETCSI
HIPEIBICTOPUSL CO3JAHNST HEEBKJIUIOBON reOMeTpHn ).

leomerpnr mOHSIM, YTO yTBEpPXKIEHUE, 9TO CyMMa BCEX YIJIOB PpaBHA JIBYM



IPSAMBIM, SKBHBAJIEHTHO IATOMY IocTysiary. lIpuBeneM moKasaTesbCTBO TOTO
dakra, Kak 3T0 ciejnaHo y Bonola, KOTOpBIi B CBOIO 04Yepejib CChliaeT Ha apab-
ckoro maremaruka Nasir al-Din.

«Ecam ecTh mepnieHuKyIAp W HAKJIOHHA, TO COOTBETCTBYIONINE TTE€PITEH TH-
KYJISAPBI OYJIyT YMEHBIIATHCS C TOH CTOPOHBI, TJI€ YTOJI OCTPBIl, U YBEININBATHCS
C TOU CTOPOHBI, IJIe yI'OJ TYIION»

W3 sToro npesiokenns: HECJIOXKHO BBIBECTH CYIIECTBOBAHUE IIPIMOYTOJIHHU-
kKa. Bo3pMeM OTpPe30K, BOCCTAHOBUM JIJIsI PABHBIX MEPIEHIUKYISPHBIX OTPE3Ka,
TOIJIa U3 9TOrO HOCTYJIATA SICHO, 9TO M OCTABIIINECH J[BA yIJia OyayT npsaMbiMu. 11
73 CYNIECTBOBAHUS XOTs ObI OJTHOTO IPSIMOYTOJIbHUKA BBITEKAET BEPHOCTH I'€O-
Merpun EBKiMa, BBIIOJHEHHE TATOrO mocTy/aTa. V 10Ka3aTe/ibCTBO HE TaK
CJTOKHO, W OHO TIpUBeJeHO B KHUTre Bonolo, mpuBeaeM ero KparTko.

VTBepKIeHNE: €C/IA €CTh IIPAMAas U IePIeHIUKYIISAP, TO HAJIO JOKA3ATh, YTO

HaKJIOHHasd U IEPIIEeHIUKYJIAD HEIIPDEMEHHO BCTPETATCHA. <3KBI/IBaJ'IeHTHO osAToMYy
nocrysary) Jdokasarenbcrso (Nasir Al-Din):
[Iyre HE BCTpeTsiTCsi, TOTA MOCTPOUM MAaJIEHBKUU IPSMOYTOJIbHBIN TPEYTOJIhb-
HUK, TENepbh, MMOJIb3YsACh TEM, UTO CYIIEeCTBYET MIPAMOYTOJbHUK, TOrIa Oyaem
WJTH [AJbIle, OTKJIA/IbIBasi PaBHbIE OTPE3KU HA HAKJIOHHOI mpsmoit. Torma u
Ha TOPU3OHTAJILHOM MPSIMOit BhICEKaEeMble OTPE3KHU Oy/IyT paBHbI. Tora goiaem
3a TOUKY, U3 KOTOPOIl IMOCTPOEH HEPIEHIUKYIIAD, U [TOJIYIUM TPEYTOJbHUK, CO-
JieprKaInuil OTpe30K, MOCTPOEHHBIN U3 9Toi TouKH. Tora 9Ty mpsiMast JTOJIZKHA
repecedsb W HAKJIOHHYIO IPSAMYIO.

Buaum, 9T0 mATHI HOCTY/IAT 3aMEHSETC Ha UITO-TO 0OoJiee IIPOCTOE B OUe-
PeIHOI pa3, HO He BLITEKAOIIEe U3 MPEIbIIYINX YeThIPEX.

[TepeckounM 1Yepe3 HECKOJIBKO 3aMEYATEbHBIX UCCJIEIOBAHUN Ha 9Ty TEMY.
1. Cakkepu, HammcaJs psiji OJIECTSIIUX COUMHEHUI O MOIBbITKE OOOCHOBAHUS AK-
CHOMBI TApaJIJIETbHOCTH. TakzKe ImepecKakueM uepe3 HEMEIKOTO MCCIIeI0BATEIs
Lambert (1718-1777), oH BBICTpAMBAET YETKYIO M [POJYMAHHYIO CUCTEMY, U



He IPUXOJUT K IIPOTUBOPEYHIO, YCMATPUBAET, YTO TPEYTOJbHUK JOJIKEH OIIpe-
JIeJIIThCS. CBOMMY YTJIAME, YTO XapaKTepHO Jijisi reoMmerpun Jlobadesckoro. To
€CTh OH MOJIydaeT abCOJIFOTHBIN 3JIEMEHT JJINHBI, TJe YIJIbl OIPEIEISIOT CTO-
ponbl. Takke yMBUTEIEH T€M, YTO MUIIET «MOXKHO IIOYTHU IIPEJICTABUTH cebe,
9TOOBI 9TA 'EOMETPHs PEAJN30BLIBAIACH HA KAKOH-TO BOOOPAXKAEMOIl IMOBEPX-
moctuy. To ects JlambGepT BHANT BO3ZMOXKHOCTH JIJTsT CYIIECTBOBAHUS O TOOHOI
rEeOMEeTPUH.

OcraBJisiss TpeIbIAyIIne UCCAeI0BaHus, epeiigemM K uccjenoBanusm A. M.
Jlexkanpa, HANMCABINETro OOJBINYI0 KHUTY W YI€OHUK 10 T€OMETPUU, CHUJIBHO
MOBJINSBIIAN Ha IpernofaBaHne reomerpun B Poccuu, n KOTOPBIN HCIIOIB30BA
st npenojaBanust JlobaueBckuil. Bo-1repBbIxX, T0Ka3bIBAET, UTO CyMMa YIJVIOB B
TpeyToJIbHUKE JTUOO paBHA, JUOO MEHBINE JBYX MPSMBIX, HUKAK HE MOXKET ObITh
GoJibirte. BaXkKHO OTMETUTH, 9TO BCEM IPEJBIIYIIIM MATEMATUKAM B KAKOW-TO
crereHu Oblja M3BECTHA HEEBKJIMIOBA T€OMETPHs, & UMEHHO UM ObLjIa N3BECTHA
cdepuueckas reomerpusi, reomerpust Ha cdepe. B aToMm cirydae moz mpsamMbiMu
IIOHUMAIOTCS OKPY2KHOCTH OOJIBIITOr0O KPYTa, 3/1eCh HEIb3sI IPOIOJI2KATD IIPSIMbIE
HEOIPAHWYEHHO, OHU 00sI3aTeSIbHO IepecekyTcs. V1 kpome Toro, 3/1ech cymMma yr-
JIOB TPEyTOJIbHUKA OOJIbIIE JBYX IPsIMbIX Ha cepe. CylecTByer TpeyrojabHUK €
TpeMsl IPSMBIMU yIJIAME, JIJIsi TOTO, YTOOBI 9TO MPEJICTABUTH HYKHO IIOMECTUTH
OJIHY BEDIIUHY B CEBEPHBII IOJIOC, OJHY HA IKBATOP, & IMOTOM IIPOBECTHU EIIe
OJIMH MEPUINAH IIOJ IPSAMBIM yryioM. TakuMm oOpa3oMm, /1Ba MEPHIUAHA, [I€Pece-
KAIOIIUe IT0JT IIPSAMBIM YTJIOM, U SKBATOP Pa300bI0T cdepy HA 8 TPEYrOJIbHUKOB,
Yy KOTOPBIX BCe yIJIbI OyiyT IpsiMble. 1O €CThb yKe Jijisi 'PEKOB He OBbLIO HIde-
ro MapajoKCaJIbHOrO, YTO CyMMa YTJIOB B TPEYrOJIbHUKE MOXKET ObITH OOJIbIe
nByx mpsimbix. Ho B cdeprudeckoil reoMeTpun y2Ke He BBITOJHEH J1ayKe BTOPOM
MIOCTYJIAT, TAK 9TO OHA MOIVIA JIaBATh TOJIHKO AHAJIOIHIO, 9TOOBI MOXKHO OBLIO
[IPEJICTABUTD, UTO HA KAKOH-TO JIPYroil MOBEPXHOCTU DPean3yeTcs NeOMeTpPHs,
qTO CyMMa YIJIOB B TPEYI'OJIbHUKE MOXKET 6bITb MeEHbIIIEe JABYX IPAMDbIX.

IIpusenem nokazarenbecTBo JlexkaHapa, YTO CyMMa yIJIOB TPEYTOJbHUKA He
MOXKET OBITH OOJIBIIE JIBYX IIPSIMBIX.

Paccmorpum TpeyronbHUK, Temeph €ro MpOOJIKUM, U MOJIYIUM CEeMEHCTBO
KOHI'DY9HTHBIX TPEYTOJIbHUKOB.
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Tpeyronvuuku Ay By As, AgBoAs, ..., Ay By Ay r1 KOHPPYSHTHBI,
Tou B1AsBy, BoAsBs, ..., By Ayy1Byy1 TOXKe KOHTpY9HTHBL. PaccMoTpum yr-
gl 1 3. Eciin > «, TO cymMMa yIJIOB MeHbIlle AByX HpsAMbIX, 2d. IIpemrmo-
JIOXKMM 0OpaTHOe, W 3aIlUIIEM HEPABEHCTBO TPEYTrOJIbHUKA, 0DpaIiasich KO BCeil
JIOMaHOM:



A1B1 +nB1Bys + -+ Byy1 A1 > nAi1 Ay

OTKysia nojrydaemM, ITo
2AlBl Z n(AlAg - B]_Bg)

OTKyna BUIHO, 9TO

A1Ay < B1 By

Yro osHauaer, yTo v < 3, TaK KaK IIPOTHUB OOJIBIIEN CTOPOHBI JIEXKUT OOJIb-
muit yroja. Utak, cymma yIyiOB IMOJIydYmMJIaCh MEHBINE IBYX IPSIMBIX, U KakK
MaKCAMyM paBHa. Takke MOYXKHO JI0KA3aTh, UYTO €CJIM CyMMa YIJIOB B XOTs O/I-
HOM TPEYTOJIbHUKE PABHA JIBYM HPSIMBIM, TO U B JPYTOM TOXKE.

IIpuBemem paccyxgenne Wallis msaroro nocrynara. Hykno mokasarsb, 9To
HEIIPEMEHHO TIepeceKyTCs NEePIeHINKYJIsIp U cekyinas. JlaBaiiTe omycrum mep-
MEHUKYJISAD U3 TOUKU A, U pAaCCMOTPUM IIOJ00HBIH TPEYrOJbHUK, ¢ KO3 MDUIm-
€HTOM TIOJI00MsI, PABHBII OTHOIIEHUIO OTPE3KOB a u b. Hasmoxum st Tpeyrosnb-
HUKH, W TOJIy9UM TOYKY TepecedeHusi B. 3jech UCIONb3yeTcs yTBEP:KICHUE,
YTO MOXKHO MOCTPOHUTBH TPEYTOJBHUK, MTOO0HBIN JAHHOMY ¢ (DUKCHPOBAHHBIM
KO3 DUITUEHTOM I10100MsI, YTO IKBUBAJEHTHO IISTOMY IIOCTYJIATY.

U cnemys Jlexxanmapy, mokaxkeMm naTeiit mocryiaar. OH OTBEPKIAET, YTO CyM-
Ma YIJIOB HJIM BO BCEX TPEYTOJIbHUKAX MEHbBINE, WM BO BCEX TPEYrOJbHUKAX
bostpIrte. [IpeamomokuM, 9T0 MEHBINE ABYX MPSMBIX, HAITPUMED 2d — (v, TO BO3b-
MeM TPEYTOJbHUK U K HEeMY IIPUJIOXKUM TPEyrOJIbHUK, KOHI'PDYIHTHBIA JaHHOMY,
Yy KOTOpPOT'O CyMMa YIJIOB Takke 2d — . 3aTeM IPOJIOJI2KIM CTOPOHBI IIEPBOTO
TPEyroIbHUKA HEOIPAHUIEHHO, U Yepe3 BEPIINHY BTOPOIO TPEYTOJbHUK ITPOBe-
JIeM TIPSAMYIO IIEPECEKAIONTYI0 9T MPOI0KEHNsI. B MOy I€HHBIX TPEyTOJIbHIKE
CyMMa yIJIOB TakKe MeHbIle 1ByX npsmbix: 2d — f u 2d — «y. Ilocunraem cywm-
My YIJIOB B OOJIBIIIOM TpPeyroJibHUKe. JIJIs 9TOro CKJIapIBas yIJIbl U IIOJIydaeM
8d —2a— f —v—6d = 2d — 2a — 8 — . Ilpeanosniaraercsi, 94To cymMma yIJIOB
MEHbIIIE Ha, (v, TOrJA MOJIYyYW/Ik, 9YTO CyMMa YIJIOB MeHbIne Ha 2a. Ho mouemy
MO2KHO IIPOBECTH IIPSMYIO, IIEPECEKAIOILYI0 TaHHbIe /iBe psiMble? OTBeT HeIb3s,
TaK KaK 9TO MPEJJIOYKEeHNe W SKUBAJIEHTHO ISATOMY mHocTynary. VI B reomerpun
Jlob6aueBCcKOro 9To He BCErJa MOYXKHO CIIe/IaTh.

B xonmiky K HeyIauHBIM JIOKA3aTeIbCTBAM IISITOTO IIOCTYJIaTa IPUBEJIEM JI0-
kazaresbecTBO P. Boitsin. Hajto mokazars, 9To NeprneHInKyssp mepeceKaeTcs ce-
Kyteit. BozbMem TouKy, BHyTpH DUrypshl, 00pa30BaHHON IPSIMOil, TEPIEHIUKY-



JISIPOM U CEKYTIei, OIIyCTUM JIBa MEPIEHINKYIIpa Ha IPAMYIO U CEKYIIYIO, Oy~
YeHHbIE JIBe TOYKH He JIeKAT Ha OJHON mpsaMoil. IIpomomKuM KaxK it 0Tpe3ok
Ha PaBHBIl eMy JJIMHOHN 3a IIpefielaMM KaxKJOH IPSIMOi, U depe3 IOJIyUeHHbIe
TOYKH MPOBEJIEM OKPY?KHOCTB. 10T/Ia sICHO, YTO MEHTP — ITO TOUKA EePECEICHUsT
cekymieit u npamoit. Ho yTBepKaenne o CymiecTBOBAHUN OKPYKHOCTU dKBUBA-

JIEHTHO YTBED2KICHUIO O IIE€PECEUYCHUIO IIPAMOI C CEeKyIIeii.

ITurata u3 mucoma otria @. Boitau coiny 4. Boiisu, 3nas, 9T0 ChIH THUIIET
JI0Ka3aTeIbCTBO HATOrO mocTyaara: "YMousio Tebst, He Jienail TOJIbKO U ThI 110-
MBITOK OJI0JIETH TEOPHIO MMapaJLIEbHBIX JIMHUI. ThI 32TPATHINb HA ITO BCE CBOE
BpeMsi, a TPeJIOKEHNs 9TOT0 BbI He JloKakeTe Bce BMecTe. He mbrTaiics omosers
TEOPUIO MAPAJIE/UILHBIX JIMHUI HU TeM CIOCOOOM, KOTOPBII ThI COOOIIALIb MHE,
HU KaKAM-TO APYruM. f m3y4mii Bce ImyTH J0 KOHIA. ¢1 He BCTPETHJI HU OIHOI
nJien, KoTopoil Obl 1 He paspadareiBas. ¢ mpoirnesn Bech 6€CIIPOCBETHBIN Mpak
9TOIl HOYHU, ¥ BCIKYIO PajOCTh KU3HU B Hell moxoponwms. Pagum Gora, yMOJIsio
Tebst, ocTaBb 370. CTpAIUCh 9TOr0 HE MEHbINE, YeM UYBCTBEHHBIX yBJIEUEHU,
IIOTOMY YTO OHHU TOYXKE€ MOTYT JIAIIUTH TeOs BCEr0 TBOErO0 BPEMEHU, 3I0POBbBSI,
IIOKOsI, BCEI'O CYACThsI B TBOEM YKU3HU. ..... U HUKOT/[a HECUYACTHBIN POJ YesioBe-
yeckuii He Oyuer 00j1a/aTh YeM-JIHO0 COBEPIIEHHBIM, JayKe B M€OMETPHUH. JTO
Gosblliast ¥ BedHasl paHa B Moeil jgytre."

N yxe menbIne, uem depe3 15 jieT HUKOMY He W3BECTHBIN mpodeccop Ka3aH-
ckoro yamBepcurera H. U. JlobaueBckuit BeicTynmit B 1826 romy BBICTyIMI C
JIOKJIaJIOM O Hadasiax HOBOH reomerpuu. A B 1829 6bLIO OIyOJIMKOBAHO 1OIPOO-
HO€e M3JI0YKEeHIe OCHOB HOBOI T€OMETPHUHN.

Buorpadus JlobaueBckoro 3axBaThIBaoINa, JpaMaTudHa U Tparudxa. Jloba-
YeBCKUIi — yIUBUTEIbHBIN JesdTe/ b ITPOCBEIEHNsT He TOJIBKO TeM, ITO ObLI, KaK
rosopust Kinddop, Komepaukom reomerpun, HO 1 IO CKJIJLy OBLT TAKOi, ITO
cras pekropom Kazanckoro ynusepcurera. Mosonocts JlobadeBckoro mpomwia
B OJUH U3 CAMBIX MPAdYHBIX IEPHOAOB s KazaHckoro yHusepcurera U JJjis



PYCCKOTO TIPOCBSIIEHUS B II€JIOM, HO TeM He MeHee JIobadeBCKUit CMOT yCTOSTH
" JIaTh MUPY cBoio reoMerpuio. Hawdasmock ¢ Toro, aro JlobadeBckuii JTOKeH
OBLT YNTATH KYPC 0 T€OMETPUU W HAITACAJ JazKe YIeOHUK TI0 T€OMETPUU, U SIC-
HO, 9TO Ha KypcCe OH JIOJI?KEH OBIT OOpATUTHCA M K aKCHOME O MapaJlIeTbHBIX.
W, Buanmo, OH MBITAJICS JOKA3aTh AKCHOMY O MapaJlIeTbHBIX MPIMBIX, TaK KaK
OIMH W3 JIOKJIAJI0B TaK M Ha3BIBAJICA «aKCHOMa O MAPAJIEIbHBIX», HO OBICTPO
MIOHSIJI, YTO 9TO HEJIB3s J0Ka3arh. VI BumuMm, uto JlobaueBcKuit ObLI HE OJUHOK
B IIPEIBUICHUMN.

Korma Boitsipy maammuit yBunesn counnenue JIlobadeBCKOro, moyMast, 4To
laycc, ocMmenmuBIIIChH OMMyOJINKOBATDH CBOYM MCCJIEIOBAHUS IO HEEBKJIMIOBOI Teo-
METPHUHU, OTIACASICH YHUITOKAIONIEH KPUTUKU, B3I IICEBIOHNM, O KOTOPOM HUKTO
He MOT' J10T'a/IaThCd U3 HEU3BECTHOI'O HI/IKOMy KaSaHCKOFO yHI/IBepCI/ITeTa7 ‘{TO6I)I
HUKTO HE MOT IOHSITh, YTO 9TO ero pabora. 3aMedyaTejbHO, U TO, KaK BBICOKO
onenns1 Boitsipu counnenus Jlobadgesckoro. JlobaueBcKuil meraa cBoe MCCIEI0-
BaHUE B ITOJTHOW M30JISIIAN, He WMesT HIKAKOTO MasKa Imepes coDoi, MOTHOCTHIO
cam. HaumHaeT cucreMaTwmdecKue WMCCIEIOBAHUS, TJ€ 38 OCHOBY BMECTO IISITO-
ro TocTy/1aTa 6epeTcst IPOTUBOIIOIOXKHOE YTBEPIKJICHHE: YTBEPXKIACHNE, ITO JIJIsT
JIIO60 TIPSIMO#A, U TOYUKU, HE JIEXKAHUN Ha Hell, CYIECTBYET HECKOIbKO MPIMbIX,
MPOXOJISAIINX Yepe3 OHY TOUKY, He MEPECEKANINX JaHHYI0 MPSIMYI0. JDTO I0-
crynar Jlobauesckoro. U ncxomst u3 sroro nocrysnara JlobadeBckuit B TeueHme
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10 jieT cTpouT cBOe 3/aHNE «BOODparXKaeMoii reomeTpuny. KopoTKo omuiinem ero
nonxof. VI3 naHHO# mpsiMOil MOXKHO IPOBECTH KAK MUHUMYM JIBE, HE IIE€PECEKa-
IOIIUe TAaHHYIO.

Ectb npsmble nepecekarolye 3Ty, 1 €CTh He IIepPeceKalonue, siCHO, ITO Oy/ieT
u KpaiiHsis, a OyJeT Ju oHa nepecekaTs Jannyio wim ver? Ona OyJeT He mepece-
KaTh, HO TAKZKE MOYKHO CKa3aTh, YTO OYJET epecekaTh B OECKOHETHO YA IeHHOMN
TOYKE, TO €CTh COJMKATHCA U UCXOIHON MPSMON HeOrpaHWIeHHO. Bumum, 910
OECKOHEYHO y/ajleHHbIe TOYKH CPa3y BO3HUKAIOT B reomerpun JlobatueBckoro, u
OyIyT HA3BIBATHCS TOYKAMHU ADOCOIOTA, UTO SIBJISIETCS IIyIKOM IPSIMBIX. By yT
JIBE TIPsIMble, KOTOPBIE DYy T COMUKATHCS, IPOBEJIEM IIEPIIEHIUKYJISAD, U 0003HA-
qum II(2) — ux yroa mapasuiesbHOCTH (Yol MeXK/Ly aCHIITOTHYECKON IIPSAMO 1
[EPUEHMKYJISIPOM), KOTODBI B reoMerpun JI06a4eBCKOrO0 MOXKET IPUHUMATH
J00ble 3HAYEHUs B OTJINYae OT KBKJIMIOBCKOI reoMeTpun.

Baxmnyio poap mis JlobayeBckoro urpaer anajor teopembl QPasteca. Pac-
CMAaTPUBAET IIYyYOK [TapaJuIeJIbHBIX IIPAMbBIX, KOTOPBIH IIEPECEKAETCs C JPYTUMHI
npsiMbIMEU. V1 TOBOPUT, YTO €Cjin BhICEYb PABHBIE OTPE3KU, TO IIPU CMEIEHUN Ha
paBHBIE OTPE3KH, PACCTOSHUE OyIeT yMHOXKAThCS Ha HEKOTOPYI Bejauuuny. U



3TO ABJIETCS OCHOBOM JJId BCEX METPUYIECKUX COOTHOIIIEHU.

JlobadeBCcKuil TPUXOAUT K BBIBOILY ITUX METPUYECKUX COOTHOIIEHUM, U I10-
HUMAET, YTO YIJIOBOI AedeKT — 3TO IIOMA b TPEYTOJbHUKA, TaK KAK OH aJ|JIM-
tuBeH. U ouH u3 mocTy1aToB B reomerpun JI06aueBCKOro — 3TO CyIIeCTBOBAHUE
TPEYTOIbHUKA CKOJIb YTOIHO OOJIBIOH IO N, YTO SKBUBAJIEHTHO IATOMY I10-
CTYJIATY.

On nosmkeH pa3zpaboTaTb HAXOXKJICHUE OJHUX JIEMEHTOB TPEYTOIbHUKA, de-
pe3 apyrue, HanpuMep, Teopemy lludaropa mist cBoeii reomerpun.

OKCIIOHEeHTa ¥ BO3HHMKAET, KOTA, JBUTasCh 10 MyYKY MapaJLIebHBIX MIPs-
MBIX, MOYKHO [TOKA3aTh, 9YTO PACCTOSHUAE MEXK Ly HUMU yMHOXKAETCS Ha KAKyIO-TO
KOHCTAHTY, IJIe ¢ — 9TO MapaMeTp KPUBU3HBI.

IIpu sTtom JlobaueBckuii TOHUMAET, ITO €CJIU ¢ — 1, TO MOJIydaeTCsl TeOMeT-
pust EBkinia B upesesie. V1 oH Xo4eT BBECTU CBOK TPUTOHOMETPHUIO UCXOJIsI U3
€BKJIMOBBIX COOTHOIIIEHNIT U BIOXHOBJISIETCSI COOTBETCTBYIOIIUME PACCY XK JICH-
sSIMH B reoMeTpuu chephbl.

Teopema Iludaropa B chepudeckoit reoMmeTpun:
TpeyroabHUK, OH YKe TPeXTPaHHbBI YroJi, ¥ eCJIn OJHY U3 CTOPOH B3STh 32

€JIMHUILY, TO IIJIOCKHUIl yTrOJI C — 9TO U €CTh IUIIOTEHY3a, TaK Ke 0003HadaeM 33 a
u b KaTeTsl, 1 COOTBETCTBYIOINI CTOPOHBI PABHBI COS C U COS G.

Tloryaaem Teopemy Iludaropa B cepudeckoit reomeTpun
COSC = cosa - cosb.
Takrke MOYXKHO MMOJIYyIUTH U JIPYTHe TPUTOHOMETPUIECKHE COOTHOIIECHUS.
31ech 3aMevYaTeIbHO HEe TOJIBKO COOTBETCTBHE 0ObIUHOI Teopeme [Iudaropa:
c? a® b2

1-5=0-F+.)0- 5+,



YTO COOTBETCTBYET
2 =a+ bz7

a 9TOo JI0KA3aTeIbCTBO B CPepUIECKOl TEOMETPUN CBOIUTCS K T€OMETPHUU TLI0C-

KOIA.

JlobaeBcKuil feaeT To 2Ke caMoe B CBOEM COOCTBEHHOM ITPOCTPAHCTBE, CTPO-
UT CBOIO reoMmeTpuio. IIpeicTaBuM TOUKY, U IPOXOJISINNEe Yepe3 Hee OKPYKHOCTH,
KaK [MOKa3aHO HA PUCYHKE:

IleHTp OKPYKHOCTH YIAAISAETCS, IPEIEN CEKYIINX — TO MPIMasi B IIJIOCKOCTH
EBknuna. B reomerpun JlobateBcKoro e 3T0 paccyKIeHre IPUBOIUT K HOBOI
durype, «opunukiays. Jlobadesckuit ybek1aeTcs, 9TO BHYTPEHHsST T€OMETPHUsT
aToll «opucdepnl» (IpeesHoe MoIoKeHne ¢ephl, IOCTPOEHHOE 110 TOMY K€
npasuiy) — 310 reomerpus Eskimia. Ha opucdepe peanusyercs reomerpust
EBknnna. BerrackuBast Takum 06pa3zom u3 cepbl TeOMETPUIO TPEYTOJIbHUKOB,
OH HAXOIUT CBOIO Teopemy Iludaropa:

eim + e—iw
chc=chachb, ¢ TOYHOCTBIO IO KOHCTAHTHI, IIe ch = —5

1 s10 mozBossier JIobatieBCKOMY JI0Ka3bIBATh CJAOKHEHUINNE TeOMETPUIECKIE
yrBepxKiernsi. OTIpaB/isisiCh OT OTPUIAHUSI IISITOTO MIOCTYJIaTa, OH BbIBEJI [eo-
METPHIO U He MPUIeJI K MPOTUBOPEIHIO.

Ho ceitaac mbr 10Ka3aan obpaTHOE yTBEPXKJIEHUE, TO €CTh 9TO €OMETDPUS
JlobadueBCKOro rapaHTUPyeT HEIIPOTUBOPEIMBOCTEH reoMeTpun EBKinIa Tak Kak
HAIIUIA ee BHyTpH reoMerpun JIo6a4eBCKOro, HO ICHO, YTO U3 ITOIO HE CJIE/LyET
HEIIPOTUBOPEUYNBOCTH reoMeTpun J106aueBCKOro.

Cam JlobaueBcKuit Tak U HE CMOT JIOKA3aTh HEIIPOTHUBOPEYNBOCTH CBOEH Teo-
Merpun. [IpuBoguT nicuxosiormdeckunit apryment: «Ecjm Ob1 mpoTuBopedne ObI-
JI0, TO s OBI €10 y2Ke HaIe . B KadecTBe eIre 0lHOr0 MHTEPECHOTO TICHXOJIOTITIe-
CKOTO apTyMeHTa TOBOPUT: «MOU TEOPEMBI CBOJIATCSI K TeopeMaM B chepruIecKoit
reOMeTpPHUH 3aMEHOIl €IMHUIIBI Ha MHUMYIO €JUHUILYy». TakuM 00pa3oM, eciin Obl
OBLIO TIPOTHBOpeUne B reoMeTpun J106a49e€BCKOTO, TO IPUILIN ObI K IIPOTUBOPE-
49U B C(PePUIECKOl TEOMETPUH.
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IIpex e ¥em nccie1oBaTh BOIPOC O HEITPOTUBOpeUInBOCTH reoMerpun Jloba-
YEBCKOI'0, OIUIIEM, KaKyI PeakInio Bbi3Bajia paboTa ero reomerpusi B Poccun
u B mupe. Pabora JlobaueBckoro Obljaa W3/aHA W IIPEJCTABICHA B aKaIeMUU
nayk. U ma mee mucasr or3pie OcTporpaickuil, yMHbBIH 1 0Opa30BaAHHBIN Y€JI0-
Bek (Momzasesckuii «JIobadeBckuii», 1948 1.): «Akajemus 1Opydnsa MHE Da-
b6o3parh onHy pabory rocmoawHa JlobadeBckoro, pekropa Kazanckoro yHusep-
curera. ABTOD MO-BUIUMOMY 3aJIAJICS [IEJIbI0, YTO HeJIb3sl ObLIO ero moHATh. OH
JIOCTHUT ITOM 11ejiu. BoJibIiasi 9acTh KHUIHM OCTAJIACH CTOJIb YK€ HEM3BECTHOM J1JIsT
Me€HsI, KaK ecJiu Obl s HUKOI/Ia He BUJAJ ee. B Heil st MOHSJI TOJIBKO CJIe/IyIoNee:
MOXKHO JOITyCTUTD, 9TO CyMMa YIJIOB B TPEYTOJbHUKE MEHBIIE, YeM JIBA IIPIMbIX
yria. I'eomeTpusi, BBITEKAIONAs U3 9TOIH I'UIIOTE3BI, TPYIHEE U IPOCTPAHHEE M3-
BECTHOII HaM U MOXKET CJIY2KUTb 6OJ'H)IIII/IM IIO/ICTIOPbEM B YHUCTOM aHaJIU3€ U B
TEOPUU OIPEJIEJIEHHBIX HHTEIPAJIOB, TAK KaK OHA y2Ke IOC/IYKUJIa JJIsi HAXO0XK Je-
HUS JBYX OIPEJIEJIEHHBIX MHTErpaJsioB. 3 Toro, 4To s mpodest, s CINTAIO CBOUM
JOJITOM COOOIIUTDh AKAIEMUN CJIELYIOIIee: U3 JIBYX OIPEIEEHHBIX NHTEIPAJIOB
OJIMH WHTETPAJI y2Ke U3BECTEH, 3HAUEHUE APYrOoro MHTErPaJIa ABJISETCH HOBBIM,
OHO U €CTh JIOCTOSIHIE I'OCIIOIMHA Ka3aHCKOro pekTopa. K HecuaTpio, OHO HEBep-
HO.»

dcuo, aro JlobaueBckuii B cBoel paboTe JOIyCTU UMEHHO HETOYHOCTh, KO-
TOPYIO UHOTJIA JIOIYCKAKOT IIOIABJISAIONIEE TUC/IO IITKOJIBHUKOB, HE HAITUCAJ, B Ka-
KOM HHTEPBAJIE JOJI?KEH N3MEHSIThCH (v, TO €CTh 3a0bLI HAMCATDH, 970 0 < av < 7.
N Ocrporpajickuit mpuapascs UMEHHO K 0(bOPMIIEHUIO.

«Bce, uto s oust1 u3 Toro, 4To Jenaet JlobayeBcKuil, HUXKE ITOCPEICTBEHHO-
ro. Bee 10, uero st He moHsLI, OBLIO, MO-BUIUMOMY IIJIOXO W3JI02KEHO, TIOTOMY ITO
B 9TOM TPYJIHO pa30obparbcsi. V3 9TOro s BIBEJ 3aKJIIOUYEHHE, 9TO KHUTA, [OC-
nonuaa pexTopa JlobaueBckoro omopodena OmmOKOil, HEOPEKHO M3JIOKEHA, U
CJIeJIOBATEJIHO He 3aC/Iy’KUBaeT BHUMaHus». [locie vero OcTporpajickuii BXo-
ouT B uctopuio Hayku ['epocTtparoMm, Tak Kak Jake He Cliejiajl HU MaJedireit
[IOTIBITKY YBUJIETh OTKPBITHUE.

ITomumo sToro, mim cam Ocrporpaijckuii, mim OJU3KUIA K HEMY MaTeMaTHK
omy0INKOBAJI TACKBUIb, B KOTOPOM OBILJIO CJIeIyIONIEe:

«EcTp sonm, KoTOpHIE, IPOYNTAB NHOTJA KHUT'Y, TOBOPSAT, YTO OHA CJIUIIIKOM
mpocta. TakuMm JI00UTENIM JIyMaHus COBETyeM IpodecTh KHUTY JIobadeBcKoro.
Bor y»K mo/yinHHO ecTb, 0 YeM MojyMaTh. MHOIrue u3 MepBOKJIACCHBIX HAIUX
MaTeMATHKOB YUTAJIM €e U HUIero He MoHsn. Jlaxke TPyIHO OBLIO MOHATH, KaK
JlobaueBcKuil B TAKOI JIETKOI U SICHOI HayKe KaK NeOMETPHsI CMOT CIe/IaTh TAaKOe
TEMHOE, TS2KEJIOe U HEIIPOHUIAEMOe yUieHue. .... [louemy me BooOpasuTh depHOe
6esIbIM, KPYIJIOE 9eTBhIPEXYTOJIbHBIM, CYMMY BCEX YIVIOB B IIPSIMOYTOJIBHOM Tpe-
YIOJIbHUKE MEHbIIE JIBYX IPSIMbIX, U OJUH M TOT XK€ OIIPeJIeJIEHHBIIl MHTerpaJ
PaBHBLIM TO 7, TO GECKOHEYHOCTb. ...

Ily1st gero ke mmcaThb, J1a eIe u nedaraTb Takue Hesenbe danrazun’ [Ipu-
3HAIOCh, HA 9TOT BOIIPOC OTBEYATH TPY/IHO.

Eciu ne yduensrii, To mo KpaitHeil Mepe 37paBblit CMBICT JIOJ?KEH UMETh KaXK-
JbIil YYUTEJIb.

Coobpazkasi Bce cue, 4TO UCTUHHAS II€JIb €CTh IIPOCTO IIYTKA WJIA IIPOCTO
caTupa Ha YYEeHbIX MATEeMATHKOB, & MOYXKET W BOODIIE HA YIEHBIX COUMHUTE IEH
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.... He Mory He monmHaTh €My Ha TO, YTO OH HE J1ajl CBOEMY COUYMHEHHIO HaJjIe-
2KaIIero 3aryiaBusi, 1 3aCTaBUJI HAC JIyMaTh mo-HampacHy. [louemy ObI He mucarhb
«CaTUpa HA TEOMETPUIO» WM «KAPUKATYPa Ha T€OMETPHUIO», UYTOOBI IUTATE/h
MOT CPa3y HOHATb. XOPOIIO, YTO MHE yIAJIOCh PA3TJISA/IETh HACTOAIILYIO TIE€JTh».

OrmuriieM Mogiesib reomeTpun JIo6aueBCKOro B epBOM IIPUOJIMKEHNN:

Mopenn Kleine - Poincare reomerpun JIlobaueBckoro

WNusepcust — npeobpa3oBaHue ILJIOCKOCTH, BHIBOPAYNBAHUE €€ OTHOCUTETHLHO
OKPY2KHOCTH, TO ecTh ToUKM R m R’ mepexomar apyr mpyra mo ciemymoomeMmy
MIPaBUILY:

0 R‘ ORl :Pl

To ecrh aHAJIOr CUMMETPUN OTHOCHTEIHLHO OKpYyzKHOCTU. [losicHuM, 4To Ta-
KO€ TIPOCTPAHCTBO ILJIOCKOCTH JI0DaUeBCKOTO, M UTO TaKOe JBUKEHUE, TaK KakK
3/1eCh BaXKHBII ITOBOPOT TOYKU 3PEHUSI.

Mup — BHYTPEHHOCTb KPYTa, TO €CTh C CAMOI0 HAYAJIA MOSIBJISIETCST ADCOJIIOT.
JlBrKeHnsI - MHBEPCUU, COXPAHSIIOIIIE TIJIOCKOCTH JI00a1e€BCKOr0, BHY TPEHHOCTH
3roro kpyra. OKpy>KHOCTh MHBEPCHIi JOJIKHA OBITH IEePIIEeHINKYJISPHA, JAHHOIA.
W sTa muBepcus u ABIsIETCs ABMXKEHHEM B ITOocCKocTH JlobadeBckoro.

BN

—

IIyankape paccyzk/iaer, 9TO MaTeMaTUYeCKOe OHUMAaHUE YaCTO IIPUXOJUT
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BHE3AITHO [IPU CaMBbIX HEOXKHJIAHHBIX O0CTOSTEJLCTBAaX. «VbI HOIMIIN HA TUKHUK
¢ Ipy3bsaMU B oKpecTHOCTSX [lapurka, BeimuBaiu un 3aKycbiBaiu. U Korga mpu-
IO BpeMs Bo3Bparmarbed B [lapmk, g mocTaBmI HOT'Y Ha CTOUKY JUIHZKAHCA
B Kyrance, Kak moHsi1, 9TO SBJIsI€TCS JBU2KEHUEM B ILIOCKOCTHU JI0HaIeBCKOTO.
To ectb 910 aOCOMIOTHO HETPUBUAJIHHOE yYTBEPK/IEHUE, U SBJSIETCS OTBETOM, K
KOTOPOMY MBI JI0iiJieM B Kypce.

Takue JBUKEHUS COXPAHAIOT OKPYKHOCTHU, U NPAMbLE B STOH MOJe N U Oy-
JIYyT OKPY2KHOCTHU, OPTOrOHAJIbHBIE aDCOJTIOTY. BUJIHO, 9TO HET IIsITOro MOCTyJIaTa,
TaK KaK 4epe3 TOYKY MOKHO IIPOBECTH MHOXKECTBO IPAMbBIX, HE II€PECEKAIOIINX
JAHHYIO, ¥ €CTh IIapaJjie/IbHHe, TO €CTh KpaliHue IpsaMbIe.

ageorioT

Yean, ectb CcyTh yTiIbl, TaK Kak WHBEPCHS coxpaHsier yribl. Jlaxke Ha Kap-
THHKE BHUJIHO, YTO cyMMa yriioB MenbIre 180. OKpyKHOCTb, IEJIMKOM JIeXKAIAst
BHYTPHU KpPyra, CyTh OKPY?KHOCTb, W II0OKa 9TO MPUIETCA IPUHATH Ha Bepy. Or-
CIOJIa BUJIHO, UTO TPHU TOYKH HE BCErJa JIeXKAT HA OJHON OKPYYKHOCTH, TaK KakK
€BKJINJIOBA OKPY?KHOCTH MOYKET BBICKOUMTH 3a Ipeeibl abcosmora. [Lnonans —
yruioBoit gedext. OpUIUKI — Ipejie/ibHas OKPYXKHOCTD, y. UTO Takoe paccTosi-
HHUe ompejeanM mo3xke. Meradopraeckn, ecim 4esIoBeK BBIXOJIUT U3 IEHTPa U
JIBUTAETCSI C €JIMHUYHON CKOPOCTHIO B Mupe JI00aueBCKOro, T0 ¢ TOYKM 3PEHUsI
EBKJIMIa OH CTAHOBUTCS BCE MEHBIIE, M HUKOT/A HE BBIAJIET 3a IPEIesIbl Kpyra.

3amevarue 1
DTO paccMOTpEHHe TPUBEJIO K COBEPIIEHHO HOBOMY MOHUMAHHUIO TOTO, YTO Ta-
KOe TeoMeTpusi. 3/1eCh BO3HUKAET Hjesl DpJiaHreHcKas nporpaMmbl Kieitna. 11
3TO KacaeTcs puaocopun MaTeMaTuKu. BMecTo mpejicTaB/IeHus, ITO TeOMeTPHUsT
TOJILKO OJIHA, BO3HUKAET JPYroe, 9TO MeOMETPHUS — 3TO MHOYKECTBO JIBUYKCHUNIA.

IIycts G — rpynna asumxkenunit. ajbine npuxogauM K HOBOMY MOHUMAHUIO,
qr0 Takoe reomerpusi. VcxomHubie 00bEKTHI TeOMETPUE TAKOBBI: X — 3TO MHO-
xectBo, G — 910 rpymma npeobpazosanmit X. [lasee uzyuaem neficTBust u WH-
BapuaHThl JeiicrBuss G na X. Hampuwmep, eciim X — ato miockocts, G — 1pe-
obpaszoBaHue IIJIOCKOCTH, TO IMOJy4aeM EBKINIOBY reoMerpuio. B reomerpun
Jlobauesckoro rpymmna G ropasio borade. B yacTHOCTH j1ake JBUYKEHUS ILJIOC-
KOTH HE KOMMYTHUDYIOT: TIOBOPOT U ITEPEHOC HE KOMMYTHUDYIOT, U JiBa TOBOPOTA
He KOMMYTHUDYIOT. [Ipu 5TOM Ipymna ABuKeHuil He KOMMyTHpyeT. Bosbmem Jie-
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dexT npeobpasoBaHud g1 gag; ! 9o ! TIpeoGpazoBanusi KOMMYTHPYIOT, €CJIH IOy~
4aeTcsi TOXKJIeCTBEHHOE IIpeobpa3oBanue. (G — HEKOMMYTATUBHA, & €€ KOMMYTAHT
[G,G] C G xomMyTHDPYeT, TaKie I'DYIIbl HA3BIBAIOTCS pa3pelnnMbiMi. ['pymmna
IBUKEHU IIOCKOCTH EBKIMIa pa3permnma.

A nedekr KOMMyTaTHBHOCTH JIjIsi TeoMeTpun JiobadeBckoro JlobadeBckoro
CJTUINKOM CJIOXKeH, U rpymmna GG mpocTa.

3ameuanu 2, npumep (zeomempun depesves)

IIpuBenem mpumep GECKOHEYHOTO YETHIPEXBAJIEHTHOIO JIEPEBA, 31eCh CPa3y
[IOHSITHO, ITO TAKOE PACCTOSTHUE, 3TO jymnHa myTH. CTpouTCs: Tak: CHadaja pu-
CYeTCsT KPECT, IVl KarK/IbIil M3 OTPE3KOB UMeeT PABHYIO JJIMHY, Ha KaXK10# HOBOM
BepIIIHHE CHOBA PHUCYETCS KPECTHUK, U JaJjbIle JeHCTBYEM 110 WHIYKITUH, TOJIy-
qaeTcs OECKOHEYHOEe JeThIPEXBAJIEHTHOE JIEPEBO, W YI00OHO HAINCATH CHMBOJIBI
Ha pebpax:

Bsemeno npocTpaHCTBO U PACCTOSHIE MEK/TY JIIOOBIMU JABYMs TOYKaMu. 1'pe-
YTOJBHUK 371eCh 3TO (DUrypa, n3odpakeHHast Ha PUCYHKe:

1 ecau 6b1710 OB 9TO-TO APYTOE, TO OBLT OBI UK. [IpsiMast — 3TO Takast Kpu-
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Bag, He NPOXOJSINas JBazK/Ibl OJJUH U TOT K& OTPE30K, UCIIOJIb3yeTCsl TePMUH
2eodezuneckasn. B reomerpun JlobaveBCKOro Bce TPEYTOJIBHUKH y3KWe, Jro0ast
TOYKA Ha CTOPOHE TPEYTrOJbHUKA HAXOJUTCS HA OY€Hb OJIM3KO MU K OJTHON CTO-
poHe, nn K Apyroit. V1 BeIpOXKIeHHbIe TPEYTOILHUKY JIJIs TeOMETPHUH JIePEBLEB
SABJISIIOTCS SIBHBIMU QHAJIOT'aMH.

st TOro, 94T00BI PACCTOSIHUE MEXKIy IPSAMBIMHM CTPEMUJIOCH K HYJIIO, IIPsi-
MBblI€ JIOJIKHBI COBIIACTh. DepeM reoje3ndeckyio, 6epeM paccCTOsIHUE a, 3aTeM
IIPOXOJIUM HEMHOTO JIaJIbIIIe U BO3BPAIlaeMCsl Ha 3TO paccTosiHue. 10 ecTh HaeT
mpsMasd, & B Hee BIUBAIOTCSH JIDYTHE MPIMbIe:

To ectp mosydaem, 4TO ecyid [ABa YEJIOBEKA MPUIYT K KOHILY OTPE3KOB, IIO-
CTPOEHHBIX U3 I'e0e3NIeCKOl, OJHOBPEMEHHO, TO 3TO OYAeT OKPY2KHOCTHIO, 9TO
U €CTh OPUIUKJI, U SIBJISIETCS aHAJIONOM OPHITUKJIA B reomeTpun JIobadueBcKoro.
Touka abcosoTa — 3TO CyTh MPAMBIC, HO CIMBAIONINECS TPSIMbIE CIUTAIOTCA 34,

OnHY.
V4
W

leomerpus mepeBa — 310 yrmadHasi KapukaTypa reomerpun JIobageBCKOro.
Tleomerpus JIobadeBCKOro OTKpPHIBAET HOBBII MUD.
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