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TeomeTpus JIo6aueBCcKOro

1. [IaTbin mocrynar

Jlio6ask Maremarnueckas AUCUMUIUIMHA
CTPOUTCH, KaK Ha (yHAaameHTe, Ha HeGOMNb-
LIOM KONUYECTBE UCXOZHBIX MOHATWUIA U Ha-
6ope aKCUOM — HENPOBEpPSEMLIX YTBEpXKLe-
HWIA, CUMTAIOWUXCA UCTUHHLIMU. [anee us
ITUX TTOHATUI U aKCUOM, KaK U3 KNPIIUMUKOB,
CTPOUTCA BCE 3[aHUe COOTBETCTBYIOLEN Hay-
Ku. «CBA3YIOIUM PACTBOPOM» IPU 3TOM CILY-
AT TpaBWna BLIBOZA, AMKTYIOLME, KaKUM
00pasoM U3 ORHUX YTBEPXKLOEHWI MOXHO IO-
nyyaTb Apyrue. Tak MoCTpoeHa BCA MaTeMa-
TUKQ, HAuUHaA ¢ apudMeTUKU, HO HAUMHATDH
u3ydyeHue MOCHNefHE B IePBHIX KJaccax
LIKOJ1 C aKCWUOM ObUIO OBl LIaroM, HUKOMY He
MOHATHBIM, a U HE HY)KHLIM.

BriepBbie ¢ MOZOGHBIM ITOCTPOEHUEM MbI
CTaJKUBAaeMCA B 1IKONE TIPU WU3y4YeHue
reOMETPUN — pas’fiena, KOTOPHIA MONy4Ywun

CBO10 aKCUOMATUKY paHblie APYI'UX, B IpaH-
ovosHoM Tpyre EBknupa «Havana», cospan-
HOM okojso 300 r. 1o H.3. B 3TOM MHOroTOM-
HOM COYMHEHUW OH cobpan Bce (U3BECTHLIE
€MY) LOCTUXEHWUsS. MaTEMATUKOB er0 BPEMEHMU.

Camo HasBaHWe «TeOMETpPUA» (3emueme-
pUe) TOBOPUT O TOM, YTO HAyKa 3Ta UMEET
YUCTO ITPAKTUIECKUe KOPHU; €BKIUZAO0BA aK-
CUOMAaTUKa e 6bUla BBEEHA [JiA IOBbIlIe-
HUA YPOBHA CTPOTOCTU B PACCYXIEHUAX.
Jeno B TOM, UTO OYeHb YaCTO YENOBEKY XO-
yeTcs 06BABUTL TO WM UHOE YTBEPXKAEHUE
«OYEBUHBIMY»® Ha TOM JIUlIb OCHOBAHUU, UTO
OHO BEPHO AJIf BCEX IIPUMEPOB, KOTOPblE OH
MOXeT Bo06pasuth cebe. Bpemenamu, opHa-
KO, TOf00HLIE YTBEPKIAEHWUA OKa3bIBAOTCA
HeBepPHLIMU. AKCMOMATUYECKUN IOAXO0Z IIO-
3BOJIAJL UCKNIOYUTb MOA0OHYI0 HECTPOrOCTb,
cBOfA Habop YTBEpPKAEHWI, MPUHUMAEMbIX
Ha Bepy, K MuUHUMyMY. Takumu yTBepxne-
HUAMU KaK pa3 U ABAAIOTCA ITOCTYNATH U aK-
cuomsl. COOTBETCTBEHHO, BHIOUPATL UX HAZO0
OBUIO IO MPUHLMITY «HauMGOMblIeH 0YeBUS-
HOCTU».

«Havana» EBknupa 6binn mepBHIM IIpU-
MepoM monobHoro mocrpoeHus. Eciu mpu
BBEJIEHUN OCHOBHLIX IOHATUW OH JOIyCKas
Kakue-TO HECTPOTOCTW (HapuMmep, ompefe-
N MPAMYI0 KaK «IJIMHY 6e3 LIMPUHEI»), TO
BCe Jla/ibHENLINE TIOCTPOEHUA OBIIN CTPOTU-
Mu. COOTBETCTBEHHO, OYEHb BAXHBLIM ObiN



BHIOOP WUCXOMHLIX ITOJIOXEHWW Teopuu. B ux
KauecTBe y EBknpa BeicTyIIanu 9 akcmom u 5

HOCTleaTOB.1 [lepeuncnum nocrynatst EBk-
nupa.

I. Tiobbie ABe TOYKU MOXHO COEIUHUTb
POBHO OAHO IPAMOIA.

II. JTio60# 0Tpe30K IIPAMON MOMET OLITb
MIPOAEH Ha N06Y1I0 [IUHY.

III. MoXHO NOCTPOUTb OKPYXHOCTb C
MPOV3BOJIbHLIM 1}€HTPOM U ITPOU3BOJILHLIM
panuycom.

IV. Bce mpAMbie yTibl paBHHL.

V. Ecnv pBe mpsiMble @ U b mepecekaoT-
CA C IPAMON C, MPUYEM CYMMA BHYTPEHHUX
OJHOCTOPOHHUX YIJIOB MEHblIe T, TO Ips-
MbIE 0 W b IlepeceKaroTcs, MPUIEM UMEHHO
C TOW CTOPOHBHL OT C, C KOTOPOM 3TU OBQHOCTO-
POHHME YTJbl HAXOAATCA.

C mepBoro e B3riAna 3aMeTHO, YTO Iif-
THIA IOCTYNAT BHIMIAAUT rOpasfo 6onee rpo-
MO37KO, YeM BCE IPeAbIAYLINE; KaK Mbl YKe
TOBOPWIW, BCE MOCTYNATHL U AKCUOMBL [OJLK-
Hbl ObIIM OBITb [OCTAaTOMHO OYEBUAHLIMMU.
Cam EBknup, BUaMMO, TOHUMAN OTAUYUE 3TO-
ro MOCTyNaTa OT LPYIUX: JOCTATOYHO MHOT'O
TOJIOXEHUN B Havajle ero KHUI'M He UCIIOJb-
3YI0T 3TOT0 YTBEPXKLEHUA B NOKA3ATE/IbCTBE.
Ho pansure EBknup BHIHYXZEH Obin mpuber-
HYTb K 3TOMY IIOCTYNaTYy.

B panbHennieM MHOTME MaTeMaTUKU
mpepjaranu CBOW yTBepXaeHus, chopmynu-
poBaHHbIe 60jlee KOPOTKO WU 3J7IETAaHTHO, U
IIPU 3TOM PABHOCWIbLHbLIE MATOMY ITOCTYJATy
W IIPU3BAHHLIE €T0 3aMEHUTD.

OznHako BO3HUKaNA W Lpyras CJOXHOCTD,
IoKasbiBawwas emé O6onee CyllecTBEHHOe
OT/IWYUe MATOTO IOCTyJaTa OT Lpyrux. Bce
OCTanbHbIE AKCUOMbL W IIOCTYNATHl MOXHO
«IOWYTIaTh pyKamwu». Bo3bMEM, Hampumep,
TpeTwuit mocrynar. Jloboit yenosex, paboTas-
Wit ¢ LUPKYJEM, BEpUT B Hero, ubo ymeer
«BOITJIOTUTbY» €r'0 Ha IIPAKTUKe, IIPOBEAs Tpe-
6yeMYI0 OKPYIKHOCTb.

Tak e 0OCTOUT [eno0 U C OCTaJbHLIMU
MOCTyNaTaMyW, KpoMe IociepHero. C HUM xe
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CUTYaLusa Apyras — OH [LaJleKO He HaCTOJNbKO
mposepseM Ha mpakTuke! Kax MoxHO Bbisc-
HUTb, IlepeceKalnTcs nu npamble? MoxHO
MIPOZONKATh UX Ha OYeHb JONr0e pacCTos-
HWe, HO OTBEeTa BCE PaBHO He MONYIUTb. [en-
CTBWUTENbHO, eCU MPOBEAEHHbIE YacTU IIps-
MbIX ITEPECEKNCH, TO BCE B ITOPALKE; ECNN XKe
HET — Mbl HE MOXEM OIpefieNnTb, LeNCTBU-
TEJIbHO 1V IIPSIMble He TTepeceKaioTcs, UK xe
Mbl TIPOCTO He MPOLIWIWN UX Ha AOCTaTOYHOE
paccTosHue, YTOOL HaWTWU TOUKY Iepeceve-
Hus. Takum o6pasoM, MATHIA NOCTYNAT Ka-
eTCA ropasfo MeHee OYEBUJHLIM, YeM OcC-
TaJIbHLIE.

Takoe monoxeHue pen He MO0 YAOBIe-
TBOPWUTb IeOoMeTpoB. Il03TOMy MHOIMe Yué-

Hble? JI0AW TIHITANNCh UCTIPABUTb IOJIONKeE-
HWe e, IIPeAIIoJl0XNUB, YTO CTOJIb HETPUBU-
ILHOE YTBEPKAEHWE YIKE LOJKHO OLITH 70-
KasyeMbiM. OHU IIBITANWUCh ITOKA3aTh, YTO IIAA-
THII TTOCTYNAT B8bIBOOUMCA KAK meopema W3
OCTaJIbHBIX aKCUOM.

['eomeTpus, 3amaHHaA CUCTEMOW BCEX aK-
CUOM 6e3 MATOrO MOCTYJATa, Ha3kBaeTcs ab-
CONIOTHOW TeOMeTpPUen, a reoMeTpus C Is-
THIM [TOCTYJ1aTOM — €BKJIUJ0BOM.

Takum 06pa3oM, MHOI'ME MaTeMaTUKU Ha
mpoTsikeHun 6onee, yeM 2000 neT, MHITANUCHL
LOKa3aTb MATHIN MOCTYJAT KaK Teopemy aob-
CONIOTHOW reomeTpun. Cpenu TaKOBLIX MOX-
HO mepeuncautb 0. Xanama, [I. Bannuca, [.
Cakkepu, U. T. JlambepTa, A.M. Jlewanapa.
MHoTMe U3 HUX CYUTAIW, YTO JOOWIUCH YC-
mexa; OfHAKO KaXALIA pa3 Mpu MoApo6HOM
pasbope [OKa3aTeNbCTBA BLIACHANOCH, YTO B
HEM — ABHO WIW HEABHO — WCIIOJ1b30BaJOCh,
KpOMe OCTaJlbHLIX aKCUOM U IocTynaros EBk-
UJa, ellé KaKoe-To «0UeBULHOE» YTBEPKTe-
HUe, KOTOpPOe W3 HWUX He clefoBano. Bonee
TOT'0, KaXJ0€ U3 3TUX YTBEPXLEHUN pasHo-
CUNbHO TATOMY IIOCTYNATy (pasymeercs, B
pamKax abCoJIOTHOW TeOMeTpuUu; uHave ro-
BOPS, €CAM K aKcuoMaM abConoTHON TeoMeT-
PUM f06aBUTb TaKOe YTBEPKLEHWE, TO TATLINA

1 Esknup pasnuyan MOHATUA aKCMOMbL W TIOCTY7aTa. ITO pasfiefienue, OHaKo, IPefiCTaBAACTCA
LOBOJIbHO WCKYCCTBEHHLIM, X CENYAC ITU CJ10BA CIUTAIOTCSA CUHOHUMAMM.

2 1 He TONBKO...
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IIOCTYNaT OYAeT BHIBOAWUTHLCA KaK TeopeMa).
[IpuBeném (panexko He MOJNHBIA!) CITUCOK Ta-
KUX YTBEPKLEHUN.

dakr 1.1. Cymma y2n08 npou3sobHO20
mpey2onbHUKA PABHA T .

dakr 1.2. Cymma y2nos8 HEKOTOPOrO mpe-
Y20NbHUKA pasHA T.

®axr 1.3. (AxcuoMa mapannenbHOCTH)
Yepesz mouky, He nexaujylo Ha OaHHOU npa-
MO, MOXHO NpoBeCMuU POBHO 0OHY NPAMYIO,
He nepecexarwyocs ¢ 0aHHO.

dakr 1.4. Ecnu npamvle a u b He nepece-
KArmca, mo paccmosHue om 060l mouku
B npamoti b 0o a ozpaHuueHo (npamble
«He pacxodamcs 0anexKo).

dakr 1.5. Ecnu y yembipexyeonbHUKa mpu
BHYMPEHHUX Yena npamble, Mo U Yemsép-
mulll moxe npamou.

2. A6conoTHAA reoMeTpuUAa
ITonpobyeM BCE XKe, Cnefys MyTAMU 3TUX
MaTeMaTUKOB, BHIAACHUTb, YTO e yAaéTcs
Zl0Ka3aTb, CIU «3a0bITby PO MATHIA MOCTY-
J1aT U OT'PAHUYUTLCA OCTAJIbHBIMU dKCUOMaMIN

W mocrynatamu. (3amMeTuM, B 4aCTHOCTW, YTO
TOIiA2 MBl He MOMEM MOJb30BaThCs, TAKKE,
tbakramu 1.1-1.5.)

OxasbiBaeTCs, MOXHO [0Ka3aTb pAoCTa-
TOYHO MHOro. Ilepeyncnum HeKOTOpHEe TEO-
peMbl, BepHLle B abCONIOTHOW TeOMETPUMU.
06bIyHbIE 10KA3ATENLCTBA MHOTUX U3 HUX HE
UCIIONb3YIOT MATOTO MOCTyNaTa (W ero cuep-
CTBWIL) W, CNIEA0BATENbHO, IIPOXOAAT U B 6O-
nee obweM cnyvae. [lpyrue e cHavyana Oui-
7V LOKA3aHLL TOJbKO B €BKAWAOBOW reoMeT-
PUM, @ 3aTeM YKe BHIACHWIIOCH, YTO MATHIN
[IOCTYNAT AJlA UX OKA3aTENbCTBA HE HYKEH.

Bce TpU OCHOBHBIX NPU3HAKa PaBeHCTBA
TPEYrOJILHWKOB BEPHHI B abCONIOTHOW reo-
meTpun. II03TOMY, B YaCTHOCTU, TPEYTONLHUK
ABNAETCA PABHOOELPEHHBIM TOTAA W TOJILKO
TO3, KOTZAA YIJILL DU €r0 OCHOBAHUM Pas-
Hbl, WIU KOTAa ero OucceKTpuca sBAAETCA
MeZMaHOW UAU BHICOTOW. Tpu GuCCeKTpUCH
TPEYTOJIbHUKA TTePeCeKaOTCA B ORHOW TOUKE,
1 3Ta TOYKA ABJIAETCA LUEHTPOM BIIUCAHHOMN B
3TOT TPEYTONILHUK OKPYWHOCTY > .

Hmetor MecTo MHOrMe (DaKTh, OTHOCA-
LIMeCA K HEPABEHCTBAM MEXAY CTOPOHAMU U
yrnamu. OHW B OCHOBHOM OIIMPAOTCA Ha Cile-
LYIOLYI0 BAKHYIO 1IEMMY.

Jlemma 2.1. Ecnu npu nepeceueHuu 08yx
npAmMbIx @ U b npamou ¢ 8HympeHHue Ha-
Kpecm nexaujue yenbl pasHul (Unu BHym-
DeHHUe 00HOCMOpPOHHUE 8 CyMMe 0aiom T ),
mo a u b He nepecexaiomcsa.

HokasarenbcrBo. I[Ipepmonoxum 1po-
tusHoe. IIycTb pAMble g n b IepecekaioTca
B TOuKe (, a MpAMaa C IepeceKaeT uUxX B TOY-
Kax B u A coorBercrBeHto (puc. 1). Otno-
VB Ha mpsamoit b otpesok AC'=BC, rae C
n (' 7nexar mo pasHble CTOPOHHL OT C, Ml
MONYYUM, 4TO TpeyronvHukn ABC wu BAC'
PaBHbL IO ZIBYM CTOPOHAM U YINIY MEXZY HU-
mu (LABC=2BAC"). Torpa LABC' = ZBAC,
mostoMy LABC'+ ZABC=/BAC+ £ZABC=m,
n Touka (' nexut u Ha npamoit a . [lostTomy
ImpAMbBIE @ W b TepeceKkawoTca B ABYX TOY-
Kax, UYTO HEBO3MOXHO.

3 C omcanHOi OKPYIKHOCTHIO [IETI0 CNOXHEe — CM. fasee!



Puc. 1.

CneacrBue 2.2. Yepes mouxy A, nexa-
Wyl sHe npaMou a, npoxodum xoms 6bl
00Ha npAMas, He nepecexkawowas d .

IokasarenscrBo. [IpoBeném mpamyto ¢
yepe3s A W Kaky-TO TOYKy B mpsamon a.
Torpa yepe3 A MOXHO IPOBECTU NPAMYIO0 b
TaK, YTOOHI ceKyman ¢ 06pasoBbiBala C Ips-
MBIMU G W b paBHbBIE BHYTPEHHME HAKPeCT
nexamue yrast. [Ipamas b 6yaeT UcKoMon.

Emé HecKonbKO HECNOXKHLIX CefCTBUM
3TOI N1eMMBI Mbl ITpUBEREM 6e3 [oKas3aTellb-
cTBa. UnTaTenb MOXeT MOMBITATbCA [OKA3aTh
WX CaMOCTOATENLHO.

Teopema 2.3. Ecnu JIyuu AB u (D o6pasy-
tom ¢ ompeskom AC yenbl, CymMma KOmMopbix
6onblle T, MO IMU JIyHU He NepeceKarnmcs.

TeopeMa 2.4. BuewHutl y2on mpey2onbHUKa
6onblie BHyMpeHHez20, He CMeXHO020 C HUM.

Teopema 2.5. IlepneHOuxynap Kopoue Ha-
KNOHHOU. IIpomus 6onbwell cMOpPOHbl Jie-
Kum 6onbwutl y2on.

Teopema 2.6. Cymma 08Byx CmMOpoH mpe-
YeonbHUKa 60Mblle e20 mpembell CIMOpPOHDL.
(Yxasanue. Onycmume svicomy.)

K mpusHaxam paBeHCTBa TPEYTONBHWUKOB
MOJXXHO J06aBUTD el1lé HECKOJIBKO TPU3HAKOB —
HampuMmep, TaKown:

Teopema 2.7. (YeTBEpTHIN NMPU3HAK pa-
BEHCTBA TPEYTONbHUKOB) Ilycmb 8 mpe-
yeonvHukax ABC u A'BC ZA=ZA,
/B=/B', BC=B'C'. Toeda smu mpeyao/b-
HUKU PABHDL.
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B eBKNINLOBOW reoMeTpuN NOKa3aTeNbCT-
BO 371leMeHTapHO — u3 (akra 1.1 cnepyer, 4To
ZC=24(C", W MOXHO IIPUMEHWUTb CTaHAAPT-
Hbll TpU3HaK paBeHcTBa. OpHako B abco-
JIIOTHOW TeOMEeTPUM HeNb3A I01b30BaThCA
TeopeMoii 0 cymme yrnos! Ilpuseném poxasa-
TEJ1bCTBO, HE UCITOJ1b3Yy1ollee TIATHIN ITOoCTynar
(n, cnepoBarensHo, baxra 1.1!).

HJoka3arenbcrBo. [l0CTaTOYHO f0Ka3aTh,
yro L/AB=/A'B': panbliie MOXHO BOCIIONb-
30BaThCA CTAHAAPTHHIM NPU3HAKOM PABEHCT-
Ba IO [IBYM CTOPOHAM WU YTy MEXAY HUMMU.
[lpepmonoxum npotusHoe: AB<A'B' (cny-
yait AB>A'B' paccmarpuBaeTcs aHanoOTUY-
HOo). Omnoxum Ha nyue B'A’ orpesok
B'A"=BA (puc. 2). Torpa TpPEYTONLHUKU
ABC wn  A'BC PaBHL;,  ITO3TOMY
ZB'A'C'=2ZBAC = ZB'A"(C’, TO eCTb BHELIHUN
yron Tpeyronbhiuka A'A"C’ paBeH He CMeX-
HOMY C HUM BHYTPEHHEMY. ITO HEBO3MOXHO

C c’

AI A" BI
Puc. 2.

Haxonen, ymomaHeM, moxanyw, camblit
WHTepecHLI Ana Hac GakT abCconoTHOI reo-
MeTPUU, [0Ka3aHHLIN JIexaHapoM.

Teopema 2.8  Cymma yenos mpeyzonibHu-
Ka He npesocxodum .

JoxasarenscrBo. Ilpepmonoxum, uTo
CymMMa VII0B TpeyronbHuka ABC paBHa
m+e, £>0. OtmeTum cepemuny 0 OTpe3Ka
BC w ornoxvm Ha nyye AO OTpe3oK
0B'=A0. Ilyctb pna  OmpenenéHHOCTU
Z0AC < Z0AB . Torna aA0OB=aB'0C (puc. 3),
I03TOMY CYMMa YTJ0B TpeyronbHuka AB'C
paBHa LAB'C+ £B'AC+ £ACB =
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=Z0AB+ Z0AC +(4ACB + LBCB') =

=/BAC+ Z/ACB+ /ABC=m+¢. Takum 06-
pasoM, u3 Tpeyroabauka ABC ML IONYYUIU
TpeyronbHuK AB'C C TOW e CYMMOWN YTIOB,
HO yron A B HEM YMeHbIIWICA XOTA ObI B IBa
pasza. Torza u3 3TOro TPEYrojbHUKA Mbl MO-
KeM monyuutb aAB"C" ¢ TOW xe cyMMoWn
yrnos, HO ¢ ZB"AC"<B'AC/2</BAC/4.
IIpoponxaa Takow mpouecc, Msl IONYYUM B
KOHILle KOHUOB TpeyroabHuk AB"(", B KoTo-
pom £B"AC" <¢. Torga cymma yrnos AB"C"
n AC"B" 6yger 6onbuie 7, 4ero He GLIBAET
COIJIACHO YIIpaXKHeHuio 2.3.

B

Puc. 3.

YouBuTensHo, HO Takoe YTBepXIeHUe
emé He maéT peumenus npobnems. Kasanoch
OBl — eCW [I0Ka3LIBAETCSA TaKoe CUIbHOE YT-
BEpPXAEHUE, TO aHAJIOTUUHLIMU METOAAMU
LOJKHO J0KA3bIBATLCA U TO, YTO CYMMa YIJ10B
He MeHblie 7! OpHaKO BCe IOILITKU CAENaTh
3TO OB 6Ee3YCIEUIHBIMU U, KaK BHIACHWIIOCH
BITOCNIEZICTBUN, He CIYYanHO.

3. HeeBknuposa reomeTpusa

Kaxk mbl Bupenu, B abCOMOTHON reoMeT-
PUU OueHb MPOLYKTUBHO «pPabOTaeT» MeTOx
D0Ka3aTeslbCTBA «OT MPOTUBHOTO». ITOT METO],
BCE yYalle WCIONb30BAICA B PACCYKAEHUAX
MaTEMATUKOB, ILITAOIUXCA J0KA3aTb IATHIN
IoCTynaT. MHLIMWU C0BaMW, OHW 3aMeHANU
TATHLIA [IOCTYAT HA €r0 OTpUlAHUe W IIbiTa-
JUCb IIOKas3aTb, YTO U3 ITOAYYEHHOW HOBOW
CUCTEMBL aKCUOM cllefiyeT mpoTuBopeune. Cy-
IA TI0 BCEMY, BIIEPBLIE LOCTATOMHO [ajleko

IIPOABUHYIUCH B 3TOM HallpaBleHWUU TPU Ye-
noseka: Kapn ®pugpux Taycc (1777-1855),
Srow Boitau (Bonbsaun) (1802-1860) n Huko-
nait UsanoBuu Jlob6aueBckuit (1793-1856).
Optiako Taycc He cTan my6nMKOBATb Pe3yilb-
TaTOB CBOWX TPYZLOB B 3TOW obnactu; Boitan,
K COXajeHwlo, HEeLlONT0 3aHUMAaJICA HAYKOMN,
TIOCKOJIbKY er0 IOCTUIJIA AylIeBHAA 60e3Hb.
JlobaueBckuit ke OONbUIYIO YaCTb CBOEN
XWU3HU 3aHUMAJICA STON reOMeTpUell, a Takxe
TIOITLITKAMU 00BACHUTL HAYYHOMY MUPY, UTO
3Ta reOMeTpPUA UMeeT He MeHblle IIpaBa Ha
CyllecTBOBaHUe, yeM eBKAWpoBa. [lonyuus-
wasacs reoMeTpus, MO3TOMY, Ha3blBaeTCA IO
UMEHU YeNoBeKa, OTKPLIBLIETO €€ MUpy U
BHECIIEr0 HauboNbIINiA BKIAA B €€ pasBUTHe,
2eomempueti Jlobauesckozo.

B mpopBueHUAX 3TMX TPOUX MaTeMaTu-
KOB BIIEpBLIE ITPOU3OLIEN KaueCTBEHHHLIN
CKa4yOK, OTAUYAIOMWUA UX OT BCEX IIpepuecT-
BEHHWKOB: Ha HEKOTOPOW CTaguu PasBUTUA
CTaJ0 MOHATHO, YTO HUKAKOTO ITPOTUBOPEUUS
He BO3HWKAaeT, U BMECTO [0Ka3aTeNbCTBA OT
IIPOTUBHOTO Ha CBET IOABAETCA HOBaA Kpa-
CUBas TEOpWs, HUUEM He yCTynawmas 06bd-
HOW €BKIWULOBO TEOMETPUN.

Omuurem Havana reomeTpuun Jlobaues-
CcKoro.

B mepsyto ouepenb 3aMeTUM, UTO NATHIN
TOCTyNaT (WIW, CKAXEM, PABHOCWIbHYIO eMy
aKCUOMY IapajuleNbHOCTU, WU YTBEDPXKAeHUEe
IIPO CyMMY VIJIOB TPEYTONbHUKA) AOCTATOYHO
IIPOBEPUTL HE «BO BCEX TOUKAX», a JIMUIb «B
opHoi». Hanpumep, ecnu cymMma yrioB ORHOTO
TPeYTO/bHUKA PaBHA T, TO 3TO BEPHO WU Ajis
71060r0 TPeyrobHUKA (MHAYe roBOps, GakTh
1.1 1.2 paBHOCWIbHLL). [IpuBenéM Habpocok
L,0Ka3aTeNbCTBA STON PAaBHOCUIILHOCTU.

Ecnv paspesaTb TpeyronabHuK C CyMMOW
Yra0B T Ha [Ba TPEYrOJbHUKA, TO CYyMMa
VIJI0B 3TUX [BYX TPEYrojbHUKOB OYZLEeT pas-
Ha 21t (M60 MPUOGaBUAUCH [1BA CMEXHBIX YT-
73, pawume B CyMMe 7). AHaJOTUYHO, eClu
paspes3arb TPEYTONbHUK HA N1 TPEYTOJlbHU-
KOB, TO CYMMa yIJ0B yBemuuures Ha (n—1)n

W [I03TOMY CTaHeT paBHOW nm . CnepoBarens-
HO, 1160 CyMMa YIJ10B KaXK[0T0 U3 TPEYTroJib-



HUKOB pa3buenus Oymer paBHa m, Au60
CyMMa VTJl0B XOTA 61l ofHOro 6ymeT 6onbure
7. Bropon cnyyan mo Teopeme 2.8 HeBO3-
MoxeH. IIo3ToMy cyMMa yrnos no6oro «goc-
TaTOYHO MaJleHLKOTO» TPEYTOJbHWUKA paBHa
T; @ TaK KaK J11060i1 TPEYrONbHWUK MOXHO
PasbuTb Ha MajneHbKUe, TO 3TO K€ BEPHO U
L715l 11060T0 TPEYTrobHUKA.

TakuM 06pa3oM, MOXHO YBUAETD, UTO YT-
BEPWIEHNE aKCUOMBI MapanienbHoCT Aun6o
BEPHO [UIA BCEX TOUEK U MpPAMHIX, 1160 He-
BEPHO — OIATb Xe ana Bcex. [losTomy, mpen-
mosaras, 4TO aKCWOMa MapaijeNbHOCTU He-
BEPHA, MOXHO 3aMEHUTb e€ He MPOCTO Ha eé
oTpuianmne — «Yepes HEKOTOPYIO TOUKY IPO-
X0uuUT 60jlee OfHOW MPAMOW, He TepeceKalo-
et JaHHY0» — a Ha CeyIoNyi0 aKCUOMY.

Axkcumoma 3.1 (Axkcmoma JloGauesckoro)
Yepes nioby10 MouKY, He JeXAWY0 Ha Npa-
Mol a, npoxodsm xoms 6bl 08e npAMble, He
nepecexaiowjue a .

Otciofa, KOHEUHO Xe, CIefyeT, UTO TaKUX
IIPAMBIX OECKOHEYHO MHOTO — BCE IIPAMbIE,
jleXamue B OJHOM U3 YIJI0B, 06pPa30BaHHbIX
HaWfieHHEIMU [BYMsA TPAMBIMU, TaKKe He Ie-
pecekawr a (puc. 4).
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Puc. 4.

PaccmoTpum Touky A, He nexamyio Ha
MIPAMOiL @ ; BHIACHUM, KaK BemyT cebs mps-
Mble, TPOXOoAlIMe Yepe3 A, 0 OTHOLIEHUIO K
aTon mpamon. Ilycts B - ocHOBaHue Iep-
MEeHAWKYNAPA, omylweHHoro u3 A Ha a . Ilpo-
BenEM uepe3 A MpAMYl0, He Ilepecekaomyio-
€A C @, W HAYHEM e€ BpalaTh BOKPYT TOUKU
A, Habnopana 3a yIrioMm, KOTOPHIA OHa obpa-
3yeT ¢ AB. B HEKOTODPbBII MOMEHT MBI IONY-
YUM «IpefiefibHOe» IOJI0XKEHUe IMpAMOn [ :
eCNnu e€ IOBEPHYTb ellé YyTb-UyTh, TO OHA
yKe IepeceyéT a, a, TOBepHYB Ha YYTb-UyThb
06paTHO, TONYYUM IIPAMYI0, HE Iepecekaio-
myto a . Torpa HeTPYLHO ITOKa3aTh, YTO caMa
mpsaMan ( He IepeceKaeT a ; BeNCTBUTENLHO,
€C/IU OHW UMEIOT 061YI0 TOUKY X, TO MOKHO
paccmoTpeTb npamyto AY, rge Y nexuT Ha
nyue BX 3aToukon X (puc.5). OHa mepece-
KaeT g, HO ITPU 3TOM IIOJLlyYaeTcA I0BOPOTOM
( B «HeNepeceKawuyio» CTOPOHY, YTO He-

BO3MOXHO *
A
Y
7 X B a
£ Puc. 5.

Temepr MOXHO BBeCTW MOHATWUE napan-
JlenbHBIX NyYen Kak nyyen AB w (D, pna
KOTODHIX N11060W BHYTPEHHWIA 11y4 yrana BAC

4 TIoCKONBKY PUCYHKW MHL fleflaeM IIpaKTUdecku Ha hparMeHTe eBKIU0BOM TI0OCKOCTY, MEL He BCerfa
MOXeM U306pasuTh IpsMble 0TPe3KaMW; KPUBLIE IMHUU Ha PUCYHKAX U300PAKAIOT UMEHHO NPAMBIE B

reomeTpun Jlobayesckoro.
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nepecekaer nyy (D (pue. 6). Herpynxo mo-
Ka3aTb, YTO TOTAA W 10601 BHYTPEHHWUN Ny
yrna ACD mepecekaer nyu AB, To ecTb ma-
PAIENLHOCTb — [eNCTBUTENbHO «CUMMET-
puuHoe» moHATUe. Bonee Toro, mapannens-
HOCTb OCTaHETCA, eCAU 3aMeHUTb nyd AB Ha
IPYTON Ny4 TOW Xe IPAMOW, UAYIUNA B TOM
e HampaBneHuu (HO C JDPYIMM KOHLOM).
AHanoruyHo, MOXHO IOKa3aTbh U TO, UTO 7Ba
Jlyya, MapaijlefbHblX TPETbeMY, Mapajuleflb-
HBl MeXgmy coboit. [lanee, ecTecTBeHHO Ha-
3BaTh 7Be MpsAMble (WIM MPAMYI0 U 1y4) ma-
PAJUIENbLHLIMY, €CNIU OHUW COZepXar .Ba Iia-
PAUIENbHBIX Nly4a. 3aMeTUM IIPU 3TOM, UTO
IiBe TIPAMble, TapaJUle/lbHLIE TPETLel, YKe He
00s3aHbl OBITH ITApAIENLHEIMU APYT LPYTY
(nampumep, npamsie ( W (' Ha puc. 4 ma-
panienbHLl NMPAMOW G, HO He MapanjefbHbl
LPYT APYTY) — 3T0 6YIET TaK NUIb IIPU YCIl0-
BUMW, UTO JIyUU TPETbel MPAMON, Mapajjienb-
HBIE UM, COBIIALAIOT.

Puc. 6.

Bossparumca x Hamen cuTyauum Ha pu-
cyHKe 4. IIpamMbie ( n a aBnAOTCA Mapan-
JIeNILHEIMU. AHAJIOTUYHO, ecnu 6bl MBI U3HA-
YaJibHO BpAlaiv IIPAMYI0 B APYTYIO0 CTOPOHY,
TO MONYYUAU OBl IPAMYI0 (', TAPAIETIbHYI0
ADPYTOMY, AOIONHUTENLHOMY Ny4Yy IIPAMON
a . Utak, ona Kaxpon mpaMon a W TOYkn A
eCTb [iBe MpAMbLIE, TapajlenbHbe el «C [BYX
PasHbIX CTOPOH» (HETPYAHO BUAETH, YTO OHU
He coBmagawoT). IIpn 3TOM Bce MpAMblE, Jle-
Kammue B OfHOM W3 YIJIOB, 00Pa30BaHHHIX [
W (', mepecekawT a, a jexauue B LPyroM —
He IepeceKarorT.

B eBknuposoit reomeTpuu niwobnie 7Be
mpAMble MO0 TepecekaloTcs, nubo mapan-
nenbHbl. B reomeTpun JIobayeBcKoro moss-

JIAETCA TPETUN TUIT Mapbl MPAMLIX — pACXo-
oAawueca mpsMble. ITO IPAMbIE, He SABAIO-
muecs HU IepeceKarluMucs, HW mapai-
JlenbHbLIMU. B Hamreit cutyauuu (puc. 4) nio-
0an mpsMas, Nexaman B ABYX 3alITPUXOBaH-
HLIX YT71aX, 00pa3oBaHHLIX MpAMbIMU { n (',
pacxogjuTcac a .

3aMeTUM, YTo As NI0OHIX ABYX IPAMLIX
Ha mnockocT JIoO6ayeBCKOTO HAWOETCA He
6onee 0oAHOro o6wWEro IepHeHAWKYAspa K
HUM; IeNCTBUTENbHO, ecnu Obl UX 6LU10 4Ba,
Hampumep, AB w (D mnepmeHAUKYNADHHL K
AD w BC, To 5Tu yeThIpe OTpe3Ka obpas3osa-
A OBl MPAMOYTONbHUK. Tak Kak CyMMa ero
YIJ10B paBHa 27, TO CyMMa YIJIOB OLHOT'O U3
IBYX TPEYroJbHUKOB, Ha KOTOpPLIE OH pa3oum-
BAeTCA AMAroHajblo, He MeHbllle T, Yero He
MOXET ObITh B reoMmeTpun JIo6aueBCKOTO.

W3 cka3aHHOTO BLILIE YK CIELYeT, UTO B
MIPEAMOoNIOKEHUN aKCUOMbL  JI06ayeBCKOTO
CYMMa YIJ10B KQXKAOTO TPEYTOJbHUKA MEHblIe
7. JeWCTBUTENbHO, OHa HE MOXET ObTb
Gonblie T IO TeOpeMe 2.8, U HE MOXET ObITb
PaBHOW T, TOCKOJIbKY TOTZA BLITONHAICA Obl
mAaTei moctynar. OxasbiBaeTcs, Takoe VT-
BEPXKAEHUE MPUBOLUT K YAUBUTENBHOMY pe-
3ynbrary. HazoBéM depexmom TpeyronbHuka
ABC Bennunny 3(ABC)=n—2A-2B—-~C..

AHanormyHo, Odegekmom MHOTOYTONbHUKA
AA,...A, Ha3oBEM Bennuuuy S(AA,...A,)=
:(n—2)7r—4A1 LA, —...— ZA,.

Teopema 3.1 IInowads 1106020 mpeyzonb-
HUKA NpAMO NponopyuoHanbHa e20 oegex-
my. HHaue 2080ps, MOXHO BbIOpAMb MAKyw
eOUHUYY u3MepeHUA naowadu, 4mo nio-

waods 1106020 mpey2onbHUKA 6ydem YucieH-
HO pasHa e20 deghexmy.

Ina pokasaTenbCTBa TeOpeMbl BBELEM
CHavasa OFHO Ba)HOe moHsATue. IlycTh paH
TpeyronbHuk ABC (pme. 7). Ilycts ( — mpa-
Mas, Mpoxopsaman yepe3 cepefnuabnl K wn L
cropon AB w BC, w mycts AA', BB', (C' -
MEPIEHINKYAADD], ONMyLleHHLIe U3 BepLIUH
Tpeyronviuka Ha (. Torga TpEyronbHUKU
AA'K w BB'L, a Taxxxe BB'K w CC'L paBHb,



nostomy AA'=BB'=(('. YeTHIPEXYTONbHUK
AA'C'C Has3bIBaeTCA Yemblpéxy20nbHUKOM
Caxxepu TpeyronbHuka ABC, mpucoemu-
HEHHBIM K cTopoHe AC. W3 cxaszanHoro
BUAHO, YTO 3TOT qupr'éxyroanMK PaBHO-
BEJIMK® WUCXOAHOMY TpeyronbHuky. Kak He-
TPYAHO MOCYWUTATh, Ae(eKTHl TpPeyroibHuKa
ABC w uetrbipéxyronbhuka ACC'A paBHHL.
Kpome Toro, uetsipéxyronbhuxk Cakkepu,
Oo4YeBUAHO, CUMMETPUYEH OTHOCWUTEJILHO
CepefuHHOTO IepreHaukynapa k AC (ko-
TOPBLIAL TaKXe ABNAETCA CEepeNUHHBLIM IIep-
neHpukynapom k A'C').

B
|
A i ¢ ¢
] K | B L 4
4 | 4
H |L| H

A ; C

Puc. 7.

JlemMma 3.2. Ecnu degpexmpl 08yx mpeyaosib-
HUKO8 PABHDI, MO U UX NJIOWAdU — moxe.

DoxasarenncrBo. IIycts ABC w AB,(;
— TPEYT'OJIbHUKU C OAUHAKOBLIM JJ,E(I)EKTOM.
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[Ipepnonoxum, uro AC=A,C,. Torpa B
COOTBETCTBEHHbIX qupréxyroanMKax
Caxxkepu AA'C'C n AACi(, pPaBHBI CTOPOHLL
AC=A,C; v ocTpble yrabl Mpu BepumMHax A
Ha AC
nyun AA m C,(] coBMecCTATCA C Ny4amu
AA" w CC', mpuuém oTpesok A;(; byner mep-
MEeHOUKYNApeH 3TuM nydaMm. OpHako zns
IBYX IPAMBIX CYLECTBYeT He 6onee ofHOTO
o6wero nepneHAVKynApa (MHaye 6bl Hamén-
CA IIPAMOYT'OJIbHUK, YTO PABHOCWJIbHO ITATO-
MY ITOCTYNATy), MO3TOMY IIPU 3TOM HaJlOXe-
aun Al(; cosmemaerca ¢ A'C’. Ilostomy

n A, . Torpa npu Hanoxernun AC;

YeTHIPEXyronbHUKN Cakkepu paBHLL U, Clle-
[0BaTeNbHO, UCXORHLIE TPEYTOJBHUKW paB-
HOBEJINKW.

Ilycts Temeps AC <A'C'. Ilycts AA'B'B
— YeTHIPEXYTonbHUK CakKepw Ans TPeyroib-
Huka ABC. Torpa AA'<AK=AC/2<A.C,/2,
Io3ToMy Ha mpsamoit A'C’ Haipércsa Touka T
Takas, uto AT =AC; /2. 0rpasus A oTHOCU-

TeNbHO [, monyvyaem Touky (,, IpuUuéM
AA'B'B  ABNAETCA TaKkKe YeTHIPEXYTOJIbHU-
koM Caxkkepu pna TpeyronbHuka ABC,
(puc. 8). IlosTomy mnowamn (M pedexTs!)
Tpeyronbiukos ABC n AB(C, paBHbl. [lanee,
Tpeyronvaukn ABC, n A B,(; paBHOBenuKn

10 ZI0Ka3aHHOMY BbIlIe. 3HAYUT, U TPEYroilb-
Hukn ABC wn AB,(, paBHOBENUKU.

C G
A" K B’
| T Czr | |
A B
Puc. 8.

3ameuanue. I[fonyTHO MBI JOKa3anu, 4To
no6bie [Ba PABHOBEIUKUX TPEYTOJbHUKA
MOXHO pa3spesaTb Ha OAUHAKOBLIE HAOOPHI
KYCOYKOB.

5 ,HBa MHOT'OYT'0OJ1bHUKA HAa3bIBAOTCA PABHOBEJIUKUMN, €CNIU UX TUI01AAN PaBHbBI.
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JlloxasaTrenbcTBo Teopemsr 3.1. IlycTsb
TpeyronbHuKk AB(C paspesaH Ha [Ba Tpe-
yronsiuka ABK wn KBC, Touka K 7nexuT Ha
cropode AC. Torma mpaMmoe BbIUUCHEHUE
nokassiaet, 4to 3(ABC)=38(ABK)+3(KBC),
TaK KaK CyMMa CMexHbX yrnos AKB n BKC
paBHA m. ITO coObOpaxeHWe OKA3LIBAETCA
pelraommnM, OCKOLbKY U3 HEro BWAHO, YTO
mnomaznb u nedekr, kak GyHKUMW OT Tpe-
YTONbHUKA, «BEYT Cebs OLNHAKOBOY.

CornacHo nemme, ntobble LBa TPeyrojb-
HUKA C OLUHAKOBLIM leeKTOM PaBHOBENUKU.
Tak kak TpeyronbHuK C fedheKToM 3 MOKHO
paspes3arb Ha 7Ba TPEYrOJbHUKA, LedeKThl
KOTOPHIX paBHLL & /2, TO PWU YABOEHUU Le-
tekra mnowaznb Toxe ynBauBaeTca. Torpa Mblt
MOXeM 3auKCUpOBaTb OAUH «3ITANOHHLIN»
TPEYTONbHUK; Lajlee, ITPU U3MEPEHUW IIO0-
wazn n1060T0 APYroro TPEYroibHUKA OT HETo
MOXHO OTpe3aTb TPEYTONbHWUKU, PAaBHOBENU-
Kue 3TajoHHOMY (IoKa ero pedexT Gonblie
zedeKTa 3TAIOHHOIO), 3aTEM TPEYTOLbHUKU
BIBOE MeHblIero zedexTa (a 3HAUUT, U BABOE
MeHbuieit mnomazu!) n r.4. Takum o6pasom
Mbl «UCYEpIIaeM» BECb UCXOAHbIA TPEYIOb-
HUK CO CKOJb YTOAHO OONBLION TOYHOCTHIO.
MOXHO, aHaNOrMYHO, «IPUOGAUUTbY HALI
TPEYTONbHUK C APYTO CTOPOHHI, IIOKPLIB €T0
TPEYTONbHUKAMU C CYyMMapHLIM ZedeKToM,
CKOJb YTORHO 6IU3KUM K fieheKTy UCXOAHOTO0
TPEYTONbHUKA.

VYnpaxxenue 1. Ecan y TpeyronsHukos
ABC w A'B'C' cooTBeTCTBEHHbIE YIJIBI PaB-
HEIL, TO 3TU TPEYTOIbHUKU TaKXKe PaBHbL.

3ameuanue. Jra 33zava, 6e3yCNOBHO, He
BepHa B eBKIWAO0BO reomerpuin. Ilo cyv mena,
OHa YTBEPXAAET, YTO B reomerpun Jlobayes-
CKOTO HeT MOZOOHHX Guryp — mobbie ABe mo-
Lo6Hble GUTYPH 0KA3LIBAIOTCA PABHLIMU.

4. Inknuueckune nnMHUN

B dbopmynupoBkax MHOrux GaKTOB €BK-
JAUZOBOW TeoOMEeTpUW BCTpevaeTcs (pasa
«IIPsIMblE IIEPECEKANOTCA B OQHOW TOUKE WU
napanensHbi» ° . JJOBOZIBHO €CTeCTBEHHBIM
06pa3oM 3T0 noHATUE HOPMYIUPYETCA TaK.

/TIYUKOM
PACXOAAWMXCA
_MPgMbIX...  /

ITyuxom nepecexarwUjuxca NPAMbIX B €BK-
HM,U,OBOVL reOMeTpUn Ha3bIiBAETCA MHOXECTBO
BCEX IPAMLIX, ITPOXOAAWNX 4depe3 (GUKCUPO-
BAHHYI TOUKY. [[yukoM napanienbHwix nps-
MblX Ha3bIBAETCA MHOXECTBO BCEX IIPAMLIX,
IapajleNibHLIX HEKOTOPOMY HAaIlpaBJIeHUIO.
Tor,u,a TOHATUNE «IIPAMbIe ITepeceKaloTCA B Of-
HOW TOYKE WU MapaulesibHL» mepedopMynmn-
PVETCA TaK: KIIPAMbIE JIEXAT B OQHOM ITYUKE».

Ananornynsie MOHATUSA IIy4YKOB Ilapan-
JIeIbHBIX U IePeCceKarmmnxca MpAMLIX BBO-
IATcA U B reoMeTpun JI06a4eBCKOrO; OAHAKO
37eCb K HuUM pobasnsercs TpeTbe. ITyuxom
DAacxo0AWUXCA NPAMbIX Ha3bIBAETCA MHOXe-
CTBO BCEX ITPAMDBIX, ITIEPIIEHANKYIAPHLIX d)MK-
CUPOBAHHOW IpAMOii. fcHo, uTO nt06as mapa
TaKUX MPAMBIX pacxopurcs (puc. 9).

[

Puc. 9.

6 Hampumep, 1N POU3BONLHLIX TPEX ToueK A, B, ( cepeAvHHLIe MePIEHAUKYNAPHL K 0Tpe3kam AB,
ACw BC mpox0opAT yepes OfHY TOUKY WIMN TapaijlefibHbl.




3ameTuM, uTo ntobas mapa MpsMbIX IIpu-
HaZJleXXUT POBHO OFHOMY Iy4Ky. [lnsa mepe-
CeKanNXCA WU TapaJIeJIbHIX IPAMBIX 3TO
OUYEeBUAHO, 1 PACXOAAWNKCA — CHeAyeT u3
TOTO, YTO A HUX €CTb eAUHCTBEHHHIN 00-
WUt TepIIeHANKYAAD.

OxasbiBaeTcs, 1A MONYYEHWUA MHOTUX Teo-
peM, aHaIOTUYHLIX TeOpeMaM eBKIUJ0BON T'e0-
METPUW, TaKOe ITOHATUE IIPOCTO HEOOXOAUMO.

TeopeMa 4.1 CepedurHble nepneHOUKy-
JIAPbl K CMOPOHAM MpPey20/bHUKA NPUHAD-
Jiexam o0HOMY NyuKy.

3ameuanue. My He OyLeM NIPUBORUTbL
MIPUMEPOB, KOTAA PN 3TOM PeanusyloTca Bce
TPW TUIA IIYYKOB; 3aMeTUM, OJHAKO, UTO
TIpUMEpHI TaKUe IPUBOJATCA.

Hoxkasarenscrso. Ilycts a, b, ¢ - ce-
peAnHHbIe ePIeHANKYAAPH K cTopoHaM B(,
AC, AB cootBeTrcTBeHHO. Ecnu pBa M3 HUX
mmepeceKaloTcsi B HEKOTOpOW Touke 0, TO,
€CTEeCTBEHHO, OHA OKa3bIBAETCA paBHOY7A-
JIeHHOW OT BCEX BEPLIMH W, COOTBETCTBEHHO,
JIEXUT Ha TPETbEM IePIIEHUKYILADE.

[lycts @ n ¢ pacxopsaTcs, UTYCTb h — UX
o6wmit meprengukynap (puc. 10). IIpn cum-
MeTpUn OTHOCUTENbHO a TOYKu B u (C mepe-
XOJAT IPYT B JpyTra, a mpamas h - B cebs.
[TosTomy paccrosxua ot Touek B u C mo h
PaBHbL; QHANIOTMYHO PABHBL PACCTOAHUA OT A
n B. Ho Torpa paBHHL pacCToAHUA OT BCEX
TPEX TOUYEK 710 h, IPWYEM BCE TPU TOYKU Jle-
XaT 1o OfiHY CTOPOHY oT h . IlycTs AA, u (C;
— TepIEeHAUKYNApH (paBHOW AnuHLL), omy-
lmeHHble Ha A U3 BepumH. Torga 4eTHpEX-
yronsink AAC,C cuMMeTpuueH OTHOCUTeNb-
HO CepefuHHOro IepneHaukynapa k A(;;
MMO3TOMY 3TOT CEPEAUHHbLIN IePIEeHAUKYIAD
ABJIAETCA TaKXe CepPeIVUHHbIM IePIeHAUKYNIA-
pPoM KX AC, To ecTb ipAMon b . Tak, b Takxke
TepIeHAUKYAApHA h , 4TO U TpeboBanocs.

c
a
A 1] c
NN
Al B, ¢, h
b
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[IycTy, HakoHelw, BCce TPU MPAMBIX a, b,
C TomapHo mapannenbHsl. Ilycts AC -
HaubonblIas CTOPOHA TpeyroabHuka, A, B',
(' - cepemuubl ero cropoH BC, AC, AB
coorBeTcTBeHHO. Torga AB'>AC', oTkyza
ZAB'C' - ocTpuiit; aHanoruyno ~CB'A’ oct-
putit. llosTomy Toukn €' n A’ 7nexar mo pas-
Hble CTOPOHHI OT b, u oTpe3ok A'C’ mepece-
KaeT b . 3HAUWUT, OOMH W3 Ny4ell NpAMon b
JIEXUT B «6ECKOHEYHOM TPEYTONbHUKE», 00-
paszoBaHHOM A'C’ W [ByMA IapajlenbHLIMU
nyyamu mpambix a w ¢ (pue. 11). Torpa
HETPYLHO BUAETb, YTO 3TOT IYY TaKKe Ta-
paleneH UM, UTo U Tpe6oBaoCh.

b

Puc. 11.

YnpaxHenue 2 Ilycmb mouxu A u B
CUMMEMPUYHbl OMHOCUMENIbHO HeKomopou
npamou nyuka, a mouku B u C cummem-
PUYHBI OMHOCUMEJIbHO Opy20U NPAMOU mo20
e nyuka. JJoxaxume, umo mozoa mouku Au
C maxxe cummMempu4Hbl OMHOCUMENbHO
npAamou ny4xa.

[IpoponxuM ananormio. B eBxknanpoBowt
TreOMEeTPUN CepeLUHHbIE IEePIEeHAUKYIAPHL K
CTOPOHAM TpPeyrolbHWUKA BCETAa Iepeceka-
1oTcs B ofont Touke O . JliobLie fBe BepLIUHbL
TPEYTOJibHUKA CUMMETPUYHLL OTHOCUTELHO
O[HOM W3 IPAMBIX, POX0oAAmux yepe3 0, u
M03TOMY paBHOyZaneHs oT 0. B reomerpun
JIo6aueBCKOro BEPUIMHLI TOXE OKA3LIBANOTCA
JeXallUMU Ha HEKOTOPOW KPUBOW, COCTOA-
mei U3 TOYEK, KOTOPLIE IIOMAPHO CUMMET-
PUYHBL OTHOCUTENbHO NIPAMBIX HEKOTOPOTO



© XypHan «[MoTeHymnan»

nmyuyka (Ipepbifylliee YIpaxHeHWe Kak pas
TIOKA3bIBAET, UTO TaKas KPUBAs MOXET ObITb
oTipefieieHa MPOCTO KaK MHOXECTBO TOYeK,
CUMMETPUYHLIX NAHHOW OTHOCUTENbHO IIpA-
MBIX ITyYKa). JTa KPuUBasA eCTb OKPYKHOCTb
AN MyYKa IepeceKaromuxca MPAMBIX; ANA
IIYYKOB TapajlleflbHBIX W PacXOAAmuxca
MIPAMBIX TaKue KPWUBLIE HA3LIBAIOTCA COOT-
BETCTBEHHO OPUYUKJIOM W 3KBUOUCMAHMOU.
3aMeTUM, UTO HU OFHA U3 3TUX KPUBLIX He
ABnseTcA Inpamoit! OKpYXHOCTW, 3SKBULU-
CTAQHTHl W OPULMKILL HA3LIBAWOTCA YUKIUYe-
CKUMU IUHUAMU.

MoxHo mokasarb, YTo ntobas mpsmas me-
PeceKaeT UUKINIECKYIO IMHUIO He bonee, yeMm
B IIBYX TOUYKax. /I3 joka3aHHON! TeopeMbl dak-
TUYECKU CllefyeT, YTO JI000N TpeyronbHuK
BITUCAH POBHO B OJHY LIUKJINYECKYIO IUHUIO.

VYnpaxuenue 3. Jokaxume, umo 8bi-
combl mpey20/ibHUKA B8ce20a npuHadnexam
00HOMY NYUKY.

5. Kakaa reomerpua

IpaBWIbHAaA?

C tex mop, kak JlobaueBCKUN 0CO3HAJ,
4yTO 06aBJIEHNE HOBOW aKCUOMBI K abCONtoT-
HOW TeOMeTpPUW He IPUBOAUT K IIPOTUBOPE-
YU10, HO IO3BOJAET BLICTPOUTb LPYTYIO TEO-
pUio, IPYTYI0 FeOMETPUI0, OH HavaJl ITLITaThCs
LOHECTU CBOE OTKPBLITME [0 LIMPOKUX CJOEB
MareMaTuyeckoro obmecrsa. 0H MHOTOKpaT-
HO NyONWKYeT pe3ynbTaThl CBOUX TPYAOB B
3anuckax Kasaxckoro Yuusepcurera. Opxa-
KO IIPU IOILITKE OMYONWKOBATHCA WU CTe-
naTbh foknag B cronuue JIobaueBCKU MOny-
YaeT OTIOP — HUKTO He XOYeT CyuIaTh Ipo-
BUHIMaNbHOro Impodeccopa, HUCIIPOBepraio-
ero TO, YTO «OYEBUAHO» BCEM PA3yMHLIM
nmopaM. Ilopnepxky B Poccun JlobaueBckuit
[OJlyYan TONbLKO OT HEMHOTUX KOJUer Io
Kasanckomy YHuBepcuTeTy; 3a rpaHulen xe
@LVUHCTBEHHLIM Y€JI0BEKOM, TOTid NOHABLIUM
Jlo6aueBckoro, 6bin laycc — IO-BUZAUMOMY,
IpUuIefUIniA K HEKOTOPLIM €r0 BLIBOJAM He-
3aBUCUMO, HO He UMEBLIWUN XeNaHus, CMeJo-
CTW WU YIIOPCTBA POABWUTATb UX CaAMOCTOSA-
TenbvHo. OH momor Jlo6aueBCKOMY Omy6aUKO-

BaTb ero Tpyas B EBpone, nobwics Toro, 4To
Jlo6avyeBckoro m3bpanu MHOCTPAHHLIM YJie-
HOM—KOPPECITOHIEHTOM TeTTUHIEeHCKOTO
yuéHoro obuecTsa — EeNUHCTBEHHHIN 3HAK
MIPU3HAHUA ero TPYLOB B 061acTU TeoMeT-
PUW; BCe OCTalbHbIe PETalvUU OH TMONy4an 3a

Lpyrue CBOW TPYALL.

Bcto cBoto xu3Hb JIoGaueBcKuit He mpe-
Kpaljan IMOMHITOK YOeauTh HAyYHLIE MWD B
TOM, UTO €r0 FeOMETPUA UMeeT ITPaBo Ha Cy-
WeCTBOBAHWE — He MeHbllIee, YeM eBKIUL0BA.
B HekoTopkiit MOMeHT JIo6aueBCKuil 3aLyMbl-
BAETCA O CBA3W TEOPUW C PEalbHLIM MUPOM.
Ecnv o6e reomeTpun paBHOMpPaBHLI (TO €CTb,
HW B OLHOW U3 HUX HeJb3A PUNTU K POTU-
BOpEYMUI0) — TO elé HeU3BEeCTHO, Kakas U3
HUX B PeanbHOCTU BEPHA AJA OKPYKAloWero
Hac mpocrpaHcTBa! IlpoBepuTb 3TO MOXHO
O0bno, mo MHenui Jlobauesckoro, AuuIb
OTILITHHIM ITYTEM. M OH yCcTpamnBaeT 3KcIiepu-
MEHT II0 U3MEpPEHUI0 YIJIOB TPEYroJbHUKA,
BEPLIUHBLL KOTOPOrO Ha KWJIOMETPbl OTCTOAT
LPYT OT [1pyra; LeWCTBUTENbLHO, €Ccin Ol
CyMMa 3TUX YIJIOB OKa3anacb Obl MeHbuie T,
3TO 03Hayano OLl, UTO Mbl XUBEM B MUpe,
MIOJUMHAIOLEMCA akcuoMaTuke JlobaueBcKo-
ro. OpHakKo pe3ynbTar, KOTOPHI OH MONYYUIL,
He I03BONANL €My C YBEPEHHOCTbI0 YTBEp-
KEATb 3TOTO — IOTPEUIHOCTb U3MEPEHUN ObI-
na 6onblreit, yeM nonyvyeHHb pedexr. Cne-
Zylomas unes — HaiTu, Kakum 06pa3oM TOYHO
U3MEPUTb YTJlbl TPEYTOJbHUKA, BepLIMHAMU
KOTOPOTO ABNAITCA 3BE3LHI; ENCTBUTENLHO,



yeM 0oJbllle IJIOWAAbL TPEYTONbHUKA, TeM
GONbUIUM [OJKEH ObIThb fedeKT — W Tpe-
YTONbHUK KOCMUYECKUX MacuITaboB MOT Ol
[0 MHEHWI0 TeOMeTpa, AaTh TpebyeMwlil pe-
3ynbrar. 0pHaKo 3Ta upes ocCTajach Hepea-

NU30BAHHON '

JIpyroit acmeKkT 3akaivanci B Clefyio-
meM. A BAPYT — HECMOTPSA Ha BCE 0OLIMpPHLIE
uccnenoBaius — JlobaueBckuit He Hauwén
MIPOTUBOPEYUA B CBOEN TEOPUY, XOTA OHO TaM
mpucyrcrsyer? Kak MOXHO pAoKasarb, 4uTo
KaKas-TO TeOpUA He COAePXUT IpPOTUBOpe-
yua? T'eomerpua EBknnpa monaranach Torga
«0YEBUJHOW», OCHOBAHHOW HAa «OIILITE», U
IIO3TOMY HeImpoTMBOpeunBon. JIobaueBcKuit
CIIpaBeLJIUBO YTBEPKIAJL, YTO IOCTPOEHHAA
UM IreOMeTpUs He MeHee HeIlpOTUBOPeYnBa —
eCnn e€ yAanoch pasBUTb A0 TaKOW e Tiy-
O6uHbl. Y BCE e Bompoc ocTaBaicsA. X oTHO-
CWJICA OH He TONbKO K reomerpuu Jlobaues-
CKOTO, HO KO BCEW MaTeMaTW4YeCKOW HaykKe:
Kak LoKasaTb (He BEPUTb, a AOKa3aTb!) 4TO
TEOpUsA, MOCTPOEHHAsA Ha CUCTEME aKCUOM,
BepHa? C reomerpueit JIo6aueBCKOrO Hauu-
HaeTcA HOBbLIW 3Tall CaMOW MaTeMaTUKU, BO3-
HUKaeT (GopmanbHas akCMOMAaTUKa U BCTAET
mpobneMa foKa3aTesbCTBA HEIPOTUBOPEUN-
BOCTU aKCUOMaTUuecKoit Teopuun. Hauunaer-
CA WUCCNeroBaHUE OCHOBAHMWIA CaMOW MaTeMa-
TuKku. OpHUM U3 MeTOfOB [0Ka3aTelbCTBa
HEITPOTUBOPEUNBOCTU Obll IPU3HAH METOR
WHTeprpeTaunit (MOCTPOEHUA MOZENN) Ho-
BOW aKCUOMATUYeCKOW TEOPUU B MOHATUAX
LPYTON, AN KOTOPOV yXe yCTaHOBNEHa He-
mpoTuBopeuuBocTb. Ilocne pokasaTenbcTBa
HEMTPOTUBOPEUUBOCTU EBKIUJOBOW T'eOMeT-
PUM LOCTATOYHO OBUIO IIOCTPOUTL MOJLENb
reoMeTpun JIo6aueBCKOrO Ha €BKAUZOBOIA
IIJIOCKOCTU — U OTCl0ja ClefyeT HePpOTUBO-
peunBoCTL reomeTpun JlobaueBCKOTO.

Takue Mozenv — 1 He ofHa — OBUIM TTOCTPOe-
HBI MaTeMaTWKaMU CJleflyolnX IIOKOeHWUA.

3ameTuM, 4yTO KOHCTPYKuMA JIobaueBCKO-
ro cama Ito cebe M03BONANA YBUAETD, Kak ITO-
CTPOUTb Takyl Mopenb. Wccnenys crepeo-
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MeTpuio, JIoGaueBCKWil 0OHAPYHWI, YTO HA
opucdepe — OBEPXHOCTH, ABAAOLENCA TTPO-
CTPAHCTBEHHbIM aHAJOTOM OpuUuuKna (Kak
IUIOCKOCTb  ABJAETCA  IIPOCTPAHCTBEHHLIM
aHaJloTOM TIPAMOWN), PeAIU3YeTCA €BKIAWLOBA
reomerpus! ToBops noapoGHee, ecin Ha opu-
chepe, 3amaHHOW IYYKOM IapaUIENIbHbIX
IIPAMBIX B IIPOCTPAHCTBE, MOXHO BBECTU IIO-
HATUE MPAMON (KaK IepeceyeHns IN0CKOCTH,
copepiKalleil ImpAMble IMy4YKa, ¢ opuchepoit),
HEKOTOPHIM 00pa3oM BBECTU IOHATWUE pac-
CTOAHMA W VYIJa, TO TOAyYeHHasA CUCTeMa
OVZLeT VLOBJETBOPATL BCEM aKCUOMAaM €BKJIU-
noBow reomerpuun. Paccmotpum opucdepy,
3alaHHY10 MMYYKOM IMapaJlUl€lbHbIX IMPAMBIX N
IUIOCKOCTb, He IlepeceKawouylo opucdepy.
Ecnu cripoeniupoBaTh 3T IIOCKOCTU Ha OpU-
chepy mapainenbHo MPAMBIM ITYYKa, TO Ha
3TOI opuchepe (Ha KOTOpPON peanusyercs
€BKJIU0BA IJIOCKOCTL!) Mpoekuus obpasyer
Kpyr (6e3 TIpaHWYHOW OKPYKHOCTW); IpU
3TOM IIPAMbIE HA ITJIOCKOCTU IepeiayT B OT-
pe3ku (6e3 KOHLIOB) Ha €BKAUAOBOM IJOCKO-
ctu (puc. 11)

nJ0CKoOCMb

opucgepa

Puc. 12.

3HauUT, I MOCTPOEHWUA MOZENuU ILOC-
KocTu JIo6aueBCKOr0 Ha eBKIWLOBOW IUIOC-
KOCTU HY)XHO BOOOPa3UTh, YTO 3T INIOCKOCTb
HAXoAUTCA Ha opucdepe, U MBICJIEHHO OTO-
XIECTBUTb TOUKU MPOEKLUU C TOYKAMWU Ca-
Mo mnockoctu! B utore monyuurcs moodens
Kanu-Kneiina nnockoctu Jlo6aueBcKoro.

7 Buaumo, oHa 1 He Morna 6LITh peanu3oBaHa. Jleio B TOM, YTO, COTTIACHO COBPEMEHHHLIM hU3NIeCKUM
TIPeJCTaBJleHUAM, TEOMETPUS HALIETO Mupa 6oslee C0XHa, ueM reoMeTpus EBknuaa win JIo6aueBcKoro
— B Heil He BHI-IIONIHAIOTCA U PYTUe aKCUOMbL. JI06aueBCKWIA CHITPa 3HAYUTETIBHYI0 POJlb UMEHHO B
JIOMKE CTEPEOTUITIOB, 6€3 KOTOPOI IPUATYU K STUM IIPEACTABAEHUAM ObUI0 HEBO3MOKHO.
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[Inockocts JIo6aueBcKoro B HEW IpeCTaBA-
eTci BHYTPEHHOCTHIO Kpyra (pacIionoxeH-
HOTO Ha OOLIYHOW eBKJIW[OBOW IUIOCKOCTM),
IpAMbIE — OTpPe3KaMu INPAMLIX, [lepeceKaro-
mux 3TOT Kpyr. IIpn 3Tom mapannenbHbie
IIpsAMble U300paXalTcs OTpe3KaMy, UMelo-
UMK 00WMiA KoHel, (Ha IPaHUYHOW OKPYK-
HOCTU). Mb1 He 6yaeM 00BACHATD, Kak Ompe-
LeNATCA PACCTOAHUA U YTJIbL; CKAKEM JWNLIb,
YTO 3TO OIpejiesieHue BIIONIHE BLIBOLUTCA U3
KOHCTPYKUWUM, OIIUCAHHO BhILIE.

CywecTBYIOT U JpyTUe MOLENU FeOMeTPUN
JIo6aueBCKOr0 Ha €BKIUAOBOWN IUIOCKOCTU. B
mopenu IIyankape, Hampumep, mnockocts Jlo-
0ayeBCKOTO MOJENUPYETCA «BEpXHEN» IONy-
IUIOCKOCTbIO OOLIYHOW €BKIULOBOW IULOCKO-
CTU; IIPU 3TOM NPAMBIMWU OODBABAAIOTCA AYTU
OKPYXHOCTEW, LeHTPLI KOTOPHIX JeXaT Ha
rpaHulle MONYIUIOCKOCTW (HaskiBaeMoit abco-
JIOMOM), U JYYU TPAMbLIX, NEPIEHANKYIAD-
HbIX abcomtoty (puc. 13). Ilpu 3TOM yron me-
KOy «IPAMBIMU» OYIeT MPOCTO PaBeH YTy
Mexpy oxpyxHocTAMM. Mopens Ilyankape
3aMevaTesnbHa TEM, YTO B HeW XOPOWIUL BUJ,
UMEIOT TaKXe UUKINYeCKUe NUHUKN — KaK[as
U3 UX U300paXaeTcs TaKKe IepeceuyeHweM
HEKOTOPOW OKPYXHOCTU C IIOJYIIOCKOCTbHIO;
IIPU 3TOM, €CIX BCA OKPYIKHOCTb JIEXWUT BhILIE
abCconioTa, To OHA «U306PAKAET» OKPYKHOCTb
B mockocTu JIo6ayeBCKOro, eC/lU OHa Kacaet-
ca abCconoTa — OPUIMKIL, U eCiin TepeceKaeT
abCoNoT — IKBUZUCTAHTY.

29 O O

Puc. 13.

Jo6as u3 3TUX IBYX MOjeNeil I03BOAET
cpenarh TpeOGyeMbil BLIBOJL: €CIU HEIpPOT-
BOpeuuBa reoMerpus EBknupa (B pamkax
KOTOPO# CTPOUTCA MOZENb), TO HENPOTUBO-
peuusa un reometpus Jlobauesckoro. K coxa-
JIEHWI0, BCE 3TU MOJENU OBLUIM IOCTPOEHH
yxe mocne cmepru Jlobavyesckoro. OH He
L0XWJ 110 TIOBCEMECTHOTO MPU3HAHUA 3HAYe-
HUs CBOUX TPYLOB.

6. 3aKnioueHue

PasymeeTcs, B paMmkax ofHOW CTaTbu He-
BO3MOXHO OXBaTUTb TEeOMETPUI0, OIUCAH-
HY10 B HECKONbKUX OOBEMUCTHIX TOMax; 3a
3TUMU PaMKaMW OCTanuUCh Bce (Ype3Bblvail-
HO MHTepecHbEe!) BHIYUCIAUTENbHEIE aCIeK-
Th, KlacCUPUKaALUA ABUKEHWUN IJIOCKOCTU
Jlo6aueBCKOro, IPOEKTUBHA T'EOMETPUA
JlobaueBckoro, crepeomeTpus Jlo6aueBcKo-
ro U T.4. Jaxe K HaCcToAWEeMy MOMEHTY Cnla-
60 uccnenoBaHLl 3afaun Ha [TOCTPOeHUE Ha
mwiockocTu JIo6aueBCKOTO UAU B OLHOW U3
eé Mopenen — Ha €BKAWIOBOW IJIOCKOCTU.
AHanornyHxo, aBTOP He CTABWIL CBOEW LieN1b10
IIUCATb BCIO UCTOPUIO CO3ZAHUA HEEBKAULO-
BOVW TeOMETPUM, LAUBLIVIOCA IONBeKa (ecnn
TOBOPUTb TONLKO O JIobaueBCKOM) unu He-
CKOJIbKO THICAYENeTUiA (€CI PaccMaTpUBaTh
BCIO UCTOPUIO MATOTO IIOCTYNaTa). 3auHTe-
PeCcOBABIIUXCSA MBI OTCHIIAeM K KHuram [1,2]
Insa Gonee TOAPOOGHOTO O03HAKOMIEHUA C
reomeTpuent JJobaueBCcKOTo U K KHUTaM [3,4]
n 6uorpaduueckomy ouepky [5] — ansa 03-
HaKOMJIeHUA C UCTOPUeil BoIlpoca.
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