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VARIETY OF GEOMETRIES
A. K. TSIKH

The history of some
geometries is discussed.
Different approaches to
building of geometries,
including the Klein's pro-
gram, are presented. This
program is used for defi-
ning the types of geome-
try. Starting from the pro-
jective geometry based
on the perspective theory
in fine arts a procedure
for the construction of
many types of geometries
is described.

Paccka3sbiBaeTcsi 06 wuc-
TOPUU HEKOTOPbIX reoMeT-
pui. UsnararoTcs pasnny-
Hble nogxoAbl K MNOCTpoe-
HUIO reoMeTpui, a TaKxe
nporpamma KrnewHa, c no-
MOLYbIO KOTOPOW onpese-
JNSAI0TCS TUMbI FreOMeTPUN.
loka3aHO, Kak C MOMO-
b0 MPOEKTUBHOU reo-
mMeTpun, OCHOBAaHHOW Ha
Teopun rnepcrneKTuBbl B
n3obpasntTesibHOM UCKYC-
cTBe, MOXHO ITOCTPOUTH
MHoOrue gpyrue Tunbl reo-
MeTpU.

MHOIFOOBPA3UE FTEOMETPUMH
A. K. LIMX

KpacHosipckuii rocynapCTBEHHbIA YHUBEPCUTET

Ana YEro HyXHbl PA3JINYHbIE TEOMETPUN

[eomeTpusi — aTO rpevyeckoe CI0BO, TPOUCXOAsIIIEe
OT CJIOB 2e0 — 3eMJisl U Mempoxn — U3MepeHue. Takum
00pa3oM, camMo CJIOBO ITOKa3bIBaeT, YTO BOZHUKHOBE-
HUE TeOMETPUM CBSI3aHO C 3eMJIeMepUEM. DJIeMEHTbI
TeOMETPUUYECKOM HayKH 3apOJIUIUCh B IIIyOOKO# IpeB-
HoctH, 6osiee 4000 et Hazan. OmHAKO JIUIIbL CO BpEMEH
ITudaropa (V B. 10 H. 3.), IIOCJIe JOKA3aTEIbCTBA €T0
3HAMEHUTON TEOPEMbI, TEOMETPUSI B MHTEIEKTyalb-
HOM CMBbICJIE OTAeNuIach OT UCKYCCTBA U3MEPEHUsI, a
crycTs ABa cTojieTus ycwiusimu EBkivaa oHa ripeBpa-
THJIACh B LIEJIbHYIO HAYYHYIO cCUCTeMy. B To Bpemst ObLn
CO3MaHbl OCHOBBI €BKJIUIOBOI T€OMETPUU.

Bmke K Hallemy BpeMeHU MapasuieibHO C pa3BH-
THEM JIPYIMX HayK pa3BUBaJlach U reoMeTpusi. B cytu
CBOEI OCTaBasiCh HEM3MEHHOM, OHa pacilupsijia CBOU
METOJIBI U MpeAMeT UcclienoBaHus. Tak, B a1moxy Bos-
POXIEeHUsT Ha OCHOBE TEOPUM TEPCIEKTUBBI, CO3MaH-
HOI B >XKUBOITUCH, TTOSIBUJIACH TPOEKTUBHASI TEOMETPUSI.
Ee riaBHOE oT/IMUME OT €BKJIMIOBO T€OMETPUU COCTO-
WT B TOM, YTO B Heil HET MapauIeJIbHBIX TIPSIMbIX. Pa3-
BUTHE IIPOEKTHBHOI I'€OMETPUM OBLIO OOYCIOBJICHO
MOTPEOHOCTSIMU HayepTaTeIbHO TreoMeTpUU B apXu-
TEKTYype U MHXXEeHepuu Toro BpemeHu. B Havane XIX Be-
Ka, Kak ObI BO3Bpallasch K MpobjieMe 3eMiieMepus Ha
HOBOM YpOBHE, co3naercs nuddepeHIaabHas TeoMeT-
pusi, IpU3BaHHAS TPOBOJUTD U3MEPEHMUS (BBIYMCIIEHMUS)
Ha MCKPUBJIEHHBIX (DUTypaxX — MOBEPXHOCTAX. DTH UC-
CJIeOBaHMsI TIPUBEJTH K TMOSBJICHUIO HEEBKIIMIOBBIX T€0-
METpPUIi, CBSI3aHHBIX C TAKUMU MMeHamu, Kak K.D. Ta-
ycc, H.M. Jlo6auesckuii, I'b. Puman. HeeBKiumoBbl
TEOMETPUU CHITPAJIA OTIPEACIISIONIYI0 POJIb IPU TOCT-
poeHUN A. DUHINTSTHOM TEOPUH OTHOCUTEIIEHOCTH, B
KOTOpOIi HE0OXOAUMMO OBLIO IMPUHSITH (aKT MCKPHUB-
JIEHHOCTHU OKPY:KaloIlEro Hac MpoCTpaHCTBa.

Bonbiioe BAusSIHME Ha pa3BUTHE T€OMETPUYECKOM
Hayku B XX BeKe OKazajlu MccleqoBaHUs B (U3MKE,
XVUMUU ¥ OMOJIOTUY Ha YPOBHE MUKPOSIBIICHU I, IIPOVC-
XOMISIIMX B TIpeesiax Majiblx paccTtosiHuii. [Ipyu 3TOM
reoMeTpUs CTalla TePSITh HATJISIAHOCTD, MOCKOJIBKY Halll
IJ1a3 He MOXET co3eplaTh SIBJICHUs] Ha YPOBHE MUKPO-
MMpa — MUpPa aTOMOB U MOJIEKYJI, JUISI OTMCAHUST KOTO-
pOTO OBLIN MTPUBJICUEHBI MHOTOMEPHBIE U laxke OecKOo-
HEYHOMEPHbBIE TPOCTPAHCTBA.

YIOMSIHYTbIE TEOMETPUU COCTABIISIOT OAJleKO He
MOJIHBINA TIepeYeHb BCErO0 MHOIroo0pa3usi CyIIeCTBYIO-
IMX reoMeTpuii. Bornpockl, cBsI3aHHBIE C OCHOBAHMSI-
MM TeOMETPUH, OYeHb TECHO TIEPETIETAIOTCS C UHTEpEe-
caMU TICUXOJIOTUM W TEOpUM TIO3HAHUS B I1IEJIOM,
KOTOpBIE CAMM UCCJIEAYIOT BOITPOC O TOM, KaK BOZHUKa-
0T MPOCTPAHCTBEHHOE BOOOpaXkeHWe U UHTYULIUS, U O
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TOM, IMEEM JI MBI TTPaBO MOJIb30BaThCs MaTEMATHUEC-
KAMHM METOAaMU I W3YYeHUs] OKpYKaloIlero Hac
npocTpaHcTBa. [TpUHSATHE TOTO MM MHOTO THTIA TEOMET-
pUM Bceraa 3aBUCHUT OT XapakTepa McCenyeMoil mpo-
6embl. CaMa ke He0OOXOIUMOCTb TTOCTPOCHUSI MHOTHX
pPa3IMIHBIX TEOMETPHUI CBsSI3aHa MCKITIOYUTEIBHO CO
CJIOKHOM MpUPOAOI OKPYXKAIOIIEro HaC MUpa.

KAK ONPEAENAETCA TUMN NEEOMETPUN

AKcuomaTU4yecKuil noaxopn B reomeTpumu

Kaxk yxe roBopuioch, 3JeMEHTBI TeOMETPUIECKOM
HayKM 3apOoAujIvCh B IyOOKoit npeBHocTH. I1lo Mepe
HaKaruIMBaHUsI CBEIEHUI O METPUUECKUX COOTHOLIIEHU -
SIX B TPEYTOJIBHUKAX U IPYTUX (PUTYpaxX CTaIM TOSIBIISTh-
¢S CPaBHUTENIBHO CTPOTHE JIOTMUECKHE TOKA3aTeTbCTBa
TeOMETPUUECKMX YTBepKaeHUit. CrucTeMaTusaius 3TuxX
CBelICHMI U yTBepxkaeHui mo3poawia Eskiavny B 111 B.
10 H.3. cHOPMYJIUPOBATH OCHOBHbBIE MOJOXEHUs (aK-
CHOMBI), U3 KOTOPBIX JIOTUUECKUMU YMO3aKITIOUCHUSI-
MU BBIBOIWJIMCH Pa3JIMUHbIC CBOWMCTBA MPOCTEHILMX
¢uryp Ha MJI0CKOCTH U B TpOCTpaHcTBe. Tak cchopMu-
poBajach UCTOPUYECKU TIepBasi reoMeTpuUyecKasi CUc-
TeMa — eBKJIUI0Ba TCOMETPHSI.

Ilox reomeTpuyeckoii CUCTEMOII B TaHHOI cHUTya-
LIMM TIOHUMAETCsl aKCMOMaThKa €BKJIMAOBON reoMeT-
pYUM, B KOTOPOIl OCHOBHBIMU (HEOMpPEAeIsIEMbIMM)
00BEKTaMM CITy>KaT TOYKH, IPSMBIC ¥ TIJIOCKOCTH, a OT-
HOIIEHUS MEXIy STUMU 00bEKTaMU BbIPAXKEHBI CJIOBa-
MU “TIpUHAIICXKUT”, “Mexay”, “KoHrpyaHTeH”. [1pu-
polla OCHOBHBIX OOBbEKTOB U OTHOILICHUN MEXITYy HUMU
MOXeT OBITh KaKOW YrOIHO, JIUIIL ObI 3TH OOBEKTH U
OTHOILIEHUS YIOBJIETBOPSUIN 3aJaHHON CUCTeMe aKCH-
OM (Harmpumep, B CUCTeMe aKCMOM €BKJIMIOBOI reoMeT-
puu, npemioxeHHoit B 1898 rony JlaBumom Iunnoep-
TOM, 9HCJIO TaKnX akcoM 20). YITOMSIHYThIE 0OBEKTHI,
OTHOILIEHUST M aKCUOMBI JOJDKHBI OBITh TAKUMU, YTOOBI
U3 HUX MOXHO OBLJIO JIOTUYECKU BBIBECTU BCE CoJepKa-
HUE TeOMETPUM, He 00pallasich fajaee K MHTYUIIWM.

MeTopn KoopauHaTt

[eomeTpuueckyto cuctemy (1iau, 6oJiee KpaTko, reo-
METPHI0) MOXHO CTPOUTH HE TOJbKO Ha OCHOBE aKCHO-
MaTh4YecKkoro mnoaxoaa. B aTom HampasieHuMu BecbMma
TUIOIOTBOPHBIM 0KAa3aJiCsl METONl KOOPAMHAT, BBEIECH-
Helii Pene [lekaptom B XVII ctonernu. Beenenue ko-
OpAWHAT TSI ONMUCAHUS TOYEK B MPOCTPAHCTBE WM HA
TUIOCKOCTH ChITPajio OOJIBIIYIO POJIb B PAa3BUTUU TaKUX
OoTpacJieil TOUHOTO eCTeCTBO3HAaHUsI, KaK HebecHasl Me-
XaHWKa, TUAPOAVWHAMMWKA, TEOpHUsSl YIPYroCTA W T...
®akTnaecku JekapT mpuayMan KOOPIUHATHI TS TIO-
CTPOEHUSI MOJIEJIN €BKJIMIOBOI FreOMeTpuH, 10O OH pea-
JIN30BaJl HEONPEACISIEMBbII B aKCMOMAaTUYECKON TeO-
pUM O0BEKT — TOYKY B BHIE TPOMKM umceln (X, ), Z) B
MPOCTPAHCTBE WJIU B BUJIE Mapbl YMCE (X, ¥) Ha IJIOCKO-
CTH, a TIPSIMYIO U TUIOCKOCTb 3a/1al Kak COBOKYITHOCTh
pellieHUii HEeKOTOphIX ypaBHEeHUU. I11ogOTBOPHOCTH
MeToJa KOOpAUHAT Obl1a 00yCIOBI€Ha BO3MOXHOCTBIO
MPUMEHEeHUs] MaTeMaTU4yecKoro aHaiu3a (100 31ech

LUMX A.K. MHOFTOOBEPA3UE MrEOMETPUI

MBI UMEEM JIeJI0 C YUCIaMU), TI03TOMY TeoMeTpuyec-
KYI0 CUCTEMY, OCHOBaHHYIO Ha METOJie KOOpJMHAT, Ha-
3bIBAlOT AHAIUTUYECKON T€OMETPUEHA.

OnpepgeneHve reomeTpumn
no rpynne npeobpa3oBaHumn

PaznuyHble reoMeTpuu MOKHO CTPOUTH KaK B pam-
Kax aKCMOMAaTHYeCKOT0, TaK ¥ KOOPJAMHATHOTO TTO/IXO0-
noB. CxeMa TaKoro IMocTpoeHs Oblia rpeaioxkeHa De-
mukcoM KireitHom B ero 3HaMeHUTON DpIaHTeHCKOM
nporpamme 1872 rona (cM.[1] unu [2]). CyliHoCTb 3TOM
MpOrpaMMbl COCTOUT B cienyolieM. Kak u3BecTHo, B
€BKJIMJIOBO TeoMeTpur (pUrypsl CpaBHUBAIOT MEXIY
€000l TTOCPEeICTBOM HAJIOXEHUS OJHOW Ha JPYIVio.
IIpu 3TOM HanOXeHWe OCYLIECTBISIETCS C MOMOUIBIO
NBUXKEHMSI (TIepeMellieHus ), KOTOPOe B cIyyae reoMeT-
PUM TIJIOCKOCTU CBOIMUTCS K TIOC/IeI0BAaTEIbHOMY TTpU -
MEHEHMIO TaKHUX IIpeoOpa3oBaHUil (Ipoleayp), Kak
napajijieibHbIA TIEPEHOC, BpallleHWe WM 3epKajibHOE
oTpaxeHue. DTU MNpeodpazoBaHMsl XapaKTepu3yloTcs
TEM, UTO COXPAHSIIOT PACCTOSTHUS MEX Ty TouKamu. Bme-
CTO IBMXKEHUII MOXHO BbIOpaTh KaKyl-HUOYIb UHYIO
COBOKYITHOCTb T'€OMETPUYECKUX TpeoOpa3oBaHUl U
00BSIBUTh pPaBHBIMM (DUTYPBI, TTOJIyYaAIOIIMECS] OHA U3
JIPYTOi C MOMONIBIO MPeoOpa3oBaHUIN ITOU COBOKYII-
HOCTH; 3TO MPUBEAET K MHOU reOMeTprU, U3ydarolei
cBoiicTBa Uryp, He MEHSIOILIKMECS TIPU paccMaTpuBae-
MbIX mpeobpa3zoBaHusiX. EcrecTBeHHO MOTpPeOOBATH,
YTOOBI BBEICHHOE PABEHCTBO YIOBJIETBOPSIO CIEIYIO-
1AM YCJIOBUSIM:

1) kaxnas ¢urypa FpaBHa cama ce0e;
2) ecau purypa F paBHa purype F', Tou F' paBHa F;

3) ecnu ¢urypa F paBHa F', a F' papHa F", tou F
paBHa F".

CBoIicTBO 3) MOAYEPKUBAELT, YTO €CJIU OJHO MPeod-
pa3oBaHMe Hallleil COBOKYITHOCTH TiepeBoauT F B F', a
npyroe riepeBoauT F' B F"', To mpeobpa3oBaHue, COCTOS-
1ee B IOCJIENOBAaTeIbHOM TNMPUMEHEHUN 3THUX IBYX,
JIOJKHO TaKKe BKIJIIOYAThCSl B JaHHYIO COBOKYITHOCTh
npeobpazoBaHuii. OueBUIHO, BTOPOE CBOMCTBO TpeOy-
€T, YTOOBI HapsIy C JIOObIM MTpeoOpa3oBaHueM (Iepe-
BomsiiuM F B F') B JaHHYIO COBOKYIHOCTb BXOIUJIO U
npeobpa3oBaHue, BO3Bpalliaroliee TOYKU Ha MECTO; Ta-
Koe TIpeodpa3oBaHKMe Ha3bIBAETCsI OOPaTHBIM K IepBO-
HavajbHOMY. HakoHelr, CBOMCTBO 1) ITO3BOJISIET 3aKITIO-
YUTh, YTO B COBOKYITHOCTH IPe0Opa30BaHUIl BXOAMT
Takoe, KOTopoe Jo0yio GUrypy nepeBoaur B cedsi, TO
€CTb OCTaBJISIET BCE TOUKU HETTOABUKHBIMU; TAKOE TIpe-
00pa3oBaHue HAa3bIBAETCS TOXIECTBEHHBIM WJIA €IV-
HUYHBIM. Ec/I COBOKYITHOCTB MpeoOpa3oBaHUiA TLTOC-
KOCTU WM TIPOCTpaHCTBA 0O0JamaeT OTMEYeHHBIMU
CBOWCTBaMMU:

1) comepXuT TOXIeCTBeHHOE ITpeoOpa3oBaHue,

2) HapsLy C KaXIbIM ITpeodpa3oBaHUEM COACPKUT
0o0paTHOE K HEMY,
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3) BMecTe ¢ JIIOOBIMU ABYMSI MPeoOpa3oBaHUSIMU
COIEPKUT TaKOe, KOTOPOe PAaBHOCWIBHO UX TOCJENO0-
BaTeJbHOMY ITPUMEHEHMIO, TO TaKasi COBOKYITHOCTb Ha-
3bIBAETCS TPYIMION MpeoOpa3oBaHUiA.

Teopusi, koTopast u3y4yaeT CBOMCTBA (pUTYp, COXpa-
HSTIOIIMXCS TIPY BCEX MPeoOpa30BaHUsIX TaHHOW TPYyII-
Mbl, HAa3bIBAETCSI TEOMETPUEl 3TOW TpyImIbl. Bribop
Ppa3IMYHBIX TPYIN Mpeodpa3oBaHUN MPUBOIUT K pas-
HBIM reoMeTpusiM. Tak, pacCMOTpEHUE TPYIIbI JBUXE-
HUI MPUBOIUT K OOBIYHOU E€BKIUAOBOK T€OMETPUU.
ITpoekTrBHAsI TeOMETPUST BO3HUKAET MPU PaccMOTpe-
HUU TPYTIIbl MPOEKTUBHBIX MPeOOpa3oBaHuii, epeBo-
ISIIMX TpsiMble B mpsimble. KieitH nokaszan [1], yro
MHOTHE TeOMETPUU MOXHO TOJYYUTh PACCMOTPEHUEM
TMOATPYIII TPYIIbl MPOEKTUBHBIX IpeoOpa3oBaHUIA.
Hekotopsie U3 3TUX TeOMETpUii Mbl OMUILIEM HUXE, a
ceryac TOYHO OIPEIeIMM ITOHATHUE ITPOEKTUBHOM IJ10-
CKOCTH U €€ TEOMETPUM.

NMPOEKTUBHASA MJNIOCKOCTb
N EE OCHOBHASA (MPOEKTUBHAS) TEOMETPUSA

TOYKM U NpsiMble NPOEKTUBHOMN NSIOCKOCTH

INoHsTHE MPOEKTUBHON TUIOCKOCTU MOXHO OITpe-
NETUTh aKCMOMAaTUYECKU, TIONOOHO TOMY KaK 3TO Jejia-
ercsd B miuaHuMmetpuu EBkiupa. s 3Toro B cucreme
aKCHOM €BKJIMI0BOM MJIOCKOCTH aKCUOMY O CYIIIECTBO-
BaHMU TMapaUIeJIbHBIX TIPSIMBIX HAJ0 3aMEHUTH Ha Clie-
IYIOIIYIO: JTI0OBIe NBe TpsIMbIe TepeceKaroTcs. Mnes
TaKOTO BUAOU3MEHEHUS €BKIUIOBOM MJIOCKOCTHU TIPH-
Hatexxut XKupapy Hdesapry (1639 roa), KOTOpbIii GbIT
apXUTEKTOPOM I10 TIpodeccuu. Dty uaeto Jlesapr 3aum-
CTBOBAJI U3 TEOPUU TIEPCTIEKTUBEI, CO3MAHHOMN XymTOXK-
HUKaMHU.

CyTh TIOHATHSI TEPCTIEKTUBLI COCTOUT B TOM, UTO
JIy4U CBETA, UCXOLAIIME U3 KAXIOW BUIAMMOMN TOUKU
npeaMeTa B HalpaBICHUM TJla3a 3pUTENisl, OCTaBJISIOT
n300paxeHne Ha ceTyaTKe mias3a. Terepb NMpeacTaBuM
cebe, 4TO MeXy IJIa30M S U IpPeaMeTOM YCTaHOBJIEHA
npo3payuHas Tuiockas ractuka 3 (puc. 1). Kaxnabrit
JIyd, HaTIpaBJIEHHBI OT BUAMMOI TOUYKU P K Tia3y, rne-
peceyveT TMJIacTUHKY B ofHOI Touke P'. COBOKYITHOCTh
TakKuX TOYEK M JOacT u3o0pakeHue (IepCIIeKTUBY)
MpeaMeTa Ha X0JICTe UK Oymare XyJaoXHWKa, pacroio-
>KEHHOI B MJIOCKOCTHU TUIACTUHKY [3. B yacTHocTH, eciu
B KaueCTBE BUIVMBIX MIPEAMETOB B3STh IBE TTapaslIeTb-
HbIE TIPSIMbIE B TUIOCKOCTU O (HampuMep, pesibChl XKe-
JIE3HOI JTIOpOru), TO IO Mepe yaajleHus Touek P, Q
BJIOJIb 3TUX MPSIMBIX X U300paxkeHust P', Q' OyayT ciu-
BaTbCs B ogHY TOuKy 7"'. TeM caMBIM MOXHO CUMTATh,
4TO MpPSIMBIE /| U [, IEPECeKIUCh Ha IMHUY FOPU30HTA B
HEKOTOpoii Touke 7 DTa ToYKa He MPUHAMIEXKUT CO-
3epliaeMoit 1J1a30M S TUIOCKOCTH O, B TO BpeMsi KaK Ha [3
IIJIS Hee CyIIecTByeT n3obpaxenue 1. Takum obpaszom,
Ha XOJICTe XyHOXHMKA M300paKeHMS JTIOOBIX MPSMBIX
nepeceKaoTcs.

C ucrosb3oBaHMEM MeToJa KOOPAMHAT peasin3a-
LIUI0 TIPOEKTUBHOW IIJIOCKOCTH MOXHO OCYILECTBUTh
cliefytomum obpasoM. PaccMoTpuM B mpocTpaHcTie R?

=
%)

b

Puc. 1

MEPEMEHHBIX X , X, , X; COBOKYITHOCTb BCEX MJIOCKOCTEI,
Mpoxoasurx yepe3 Hauajao koopauHat O = (0, 0, 0).
OueBUIHO, JIOObIE IBE TAKWE TJIOCKOCTU JTMOO COBMa-
JIalIoT, 1100 IepeceKaloTcs 1Mo npsiMoii. Iloatomy, 00b-
SIBUB B KaYeCTBE TOUEK MPOEKTUBHOMN MJIOCKOCTH TIPsi-
Mble B R?, mpoxoasuye yepes O, a B KAYECTBE NPSIMBIX —
riockocty B R3, mpoxoasamue uepes O, Mbl 06ecrieynM
BBITIOJIHEHUE YKAa3aHHOM BBIIIIE aKCMOMBI O Tiepecede-
HUM JIIOOBIX ABYX HpsiIMbIX. HeTpynHo yOeauThbesi, 4To
MPU TaKOM peain3aliuy TOYEK U MPSIMBIX BBITOJHSTCS
BCE aKCUOMBI TTPOEKTUBHOM TIJIOCKOCTH.

Hrak, 3amac Touek MPOEKTUBHOI TUIOCKOCTH pea-
JIM30BaH B BUJE MHOXECTBA BCeX MPAMEIX B R, mpoxo-
Iaimux yepes O. 3aMeTuM, YTo Kaxkaasl Takasl TpsiMast
onpenensercs: 11000 cBoeil TOUkoit (x,, x,, x;) * O,
u60 uepes O 1 3Ty Touky B R® MOXXHO IpoBecTH euH-
CTBEHHYIO npsiMylo. [Tpu aToM g mo6oii Touku (X,
X,, X;) # O dukcuposanHoii npsimoii / 0 R*oTHouieHust
X, ! X, . X; ONHM U Te Xe. TeM caMbIM TOYKU MPOEKTUB-
HOM TUIOCKOCTHM MOXHO XapaKTepu3oBaThb TPOWKaMU
YHCEJI X, | X, | X;, OTIPEAEIEHHBIMU C TOYHOCTBIO 10 00-
LIEr0 MHOXUTEJSI, IPUYEM XOTsI ObI OTHO U3 YHCE X, ,
X,, X; OTIMYHO OT Hy/s. Takue TPOHKM yucesl Ha3blBa-
I0TCSI IPOEKTUBHBIMU (MM OLHOPOJHBIMU) KOOPAUHA-
TaMU IS TOYKU TPOEKTUBHOM IJIOCKOCTH, KOTOPYIO
oHU onpenessiioT. ConocTaBUM MPUBEASHHYIO pealn-
3allUI0 TIPOEKTUBHON TIJIOCKOCTH C pUC. 1, MOSICHSIIO-
M TIOHSITUE TIEPCTIEKTUBBI B XuBorucu. st aToro
TIPENTIOIOXKUM, YTO IJa3 HaOmomaTesiss HaXOOWUTCS B
Touke O — Hayajle KOOpAMHAT IpocTpaHcTBa R® 1 uTo
POJIb ITACTUHKM [3 UTPaeT MIOCKOCTh {X = (X, X,, X;) [
OR>: x; = 1}, KoTOpas napauieabHa INIOCKOCTH, COAEP-
xkaueit ocu Ox,, Ox,, n nepecekaet ocb Ox, npu x; = |
(puc. 2). [Tnockocts, conepxkatiast ocu Ox, u Ox,, 3a1a-
eTcs ypaBHeHUeM x; = 0. [J1a3 Habmonarens coszepuaeT
BCE TOYKM JTI000i1 TIpsiMoit, mpoxoasieii yepe3 0, Kak
OITHY TOUKY. M 3TO 06CTOSITEICTBO HAC BIOJHE YCTpa-
MBaeT, MO0 Kaxaasl Takasl mpsiMasi 1 Obljia OObsIBIeHA
TOYKOM MPOEKTUBHOM MIOCKOCTH.

Kaxnas npsimas /, He iexxariasi B INIOCKOCTH {x; = 0},
repecekaeT MIoCKocTh B = {x; = 1} B €eINHCTBEHHO
touke. CenoBaTeIbHO, OTOXIECTBUB TAKOE MHOXECT-
BO MPSIMBIX C TJIOCKOCTBIO [3, MOXXHO CUUTATh, UTO MPO-
€KTUBHAasl TJIOCKOCTb CJlaraeTcsl U3 eBKJIUA0BON IJIOC-
KOCTHU 3 ¥ MHOXECTBa MpPsIMBIX B TIOCKOCTH {x; = 0},
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npoxoaguux yepe3 O. [ociieaHee MHOXECTBO MPSIMBIX
orpefiesisieT TMTPOeKTUBHYIO TMpsiMyt0. TakuM oOGpasoMm,
MPOEKTUBHYIO TUIOCKOCTb MOXKHO TIPEACTaBJISATH Kak
eBKJIMIOBY IUIOCKOCTh R? ¢ 106aBIeHHOI 6ECKOHEYHO
ynaneHHoi npsiMoit. Ecin R* uMeer koopauHaTsl X,
X, , TO €€ BIIOXXEHUE B IPOEKTUBHYIO MJIOCKOCTh OCYLIe-
CTBJISIETCS] B3AUMHO OJHO3HAYHBIM COOTBETCTBUEM

(X, X) <= (X, X, 1).

Puc. 2

Ecmu Touka x, @ X, : x; He IPUHANJIEKUT OECKOHEYHO
YOAJIEHHO MPSIMOIA, TO €CThb X; # 0, TO IIPU yKa3aHHOM
COOTBETCTBMM OHa COIOCTaBisgeTcs Touke (X, X,) =
= (x,/%;, X,/x;). HacTb MPOEKTUBHON TUIOCKOCTH, Xa-
pakrtepusyemMas ycioBueM x; = 0, HasbIBaeTcd ee ad-
(UHHOI YacThIO (TUIOCKOCTHIO), a KOOPAUHATHI

_X

X
Xl_ __2

X, = 1
X35 2 X3 ( )
(r[pI/IrolebIe JIJIS1 9TOM YacTHu Mo NPpUYUHE TOTO, UTO X5 *
* 0), ONPECACTICHHLBIC T10 IMTPOCKTUBHBIM KOOpAMHATaAM
X I X, ! X3, HA3bIBAIOTCA a(l)(l)I/IHHBIMI/I KOOpAMHaTaMMU.

Fpynna KonnuHeauyumn
M NopoXXAeHHasA el NpoeKTUBHasi reomeTpust

Ilocne mnpuBEeAEHHOTO OMUCAHUSI TIPOEKTUBHOMN
TUTOCKOCTA MBI MOXEM IMOCTaBUTh BOMpPOC 00 ompene-
JICHUM TPYIIIbl IpeoOpa3oBaHU IMIPOEKTUBHOM ILJIOC-
KOCTU. DTa rpymnmna onpenessieTcsl TeM CBOMCTBOM, UTO
Kaxnoe BXOJsdlllee B Hee NpeoOpa3oBaHUE MEPEBOAUT
JIIO0Y10 MPSIMYIO TIPOEKTUBHOM TJIOCKOCTH OIISTh Xe B
npsimylo. Besikoe Takoe npeoOpa3oBaHue Ha3bIBaeTCs
KOJIJTMHEalen, NI MMPOEKTUBHBIM TPE0Opa30BaHUEM.
OnucaHue Takux npeodpa3oBaHuUii AaeT ciaeayromas

Teopema Méobuyca. Bcakoe npoekmugnoe npeoo-
PA308aHUE NPOEKMUBHOU RAOCKOCMU 3a0aemcsi popmyaa-
Mu 8uoa

X{=ay X, +apX, + a;3X%;,
XE =y, X, + 8y X, + ByX ()
2 218 22N\ 2373

XY = a3 X + apX, + anX;,
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20e Koduyuenmoi a,; MaKoswi, 4mo APU pacCMOMpeHul
cucmemvl (2) 6 Kauecmee cucmemvl yPagHeHUIl OMHOCU-
MEAbHO X, X, , X; OHA 00AJ4CHA ObIMb PA3PEUUMOLL NPU A10-
Obix (XF, x&, x¥) = 0.

Jloxa3aTeabCTBO TeopeMbl MeEOuyca Heca0XHOe
(XOTS1 M HE COBCEM MPOCTOE); €ro MOXHO MPOYUTaTh B
kuure Kneitna [1, ¢. 139—142].

YkazaHHOe B TEOpeME YCJIOBUE Pa3peLIUMOCTH X OT
Xx* paBHOCUJILHO TOMY, UTO Hapsiy ¢ CaMUM Mpeodpaso-
BaHWEM X — X* B TPYIIIY MPOEKTUBHBIX MPeodpa3o-
BaHWiI1 BXOIUT U OOpaTHOE K HeMy IpeoOpa3oBaHME.
EnnnuuHoe npeobpa3oBaHue x* = x uMmeeT Buj (2) Tipu
ay =ay=ay=1May=a;=a;=ay; = a; = ap=0.
HeTtpynHo TakXe MpOBEPUTH, YTO €CIU Hapsay C Tpe-
obOpa3oBaHueM (2), IEPEBOISIIIUM X B X*, paCCMOTPETh
npeodbpaszoBaHue x* — x** mmeromiee Bun (2) ¢ He-
KOTOpBIMU KO3 dutmeHTamu b,;, To npeodpazoBaHue
x — X** TakKe OyzmeT uMeThb Bu (2).

CrienmyeT 3aMeTUTb, YTO TpyIa IpeoOpa3oBaHUL
Buzaa (2) BecbMa OOLLIMPHAsI, TOCKOJbKY OHA BblAeJeHa
BCETO OIHUM YCJIOBHEM O MEePEeBOJIE MPSIMBIX B IPSIMBIE.
BBumy oOIIMPHOCTM 3TOW TPyMIibl OIpeaesisieMas el
TPOCKTUBHAsI TEOMETPHSI SIBIAETCS OeqTHONH B TOM
CMBICJIe, UTO B TAKOM TeOMETPUU MaJIO Pa3Iu4HbIX DU-
ryp (HallOMHUM, YTO B T€OMETPUHU 3aTaHHOM TPYIIIBI
nBe (GUTYpbl HepasIMUMMbl (paBHBI WJIM KOHTPY3HT-
HBI), €CJIM OHU TIEPEeBOASTCS APYT B Apyra HEKOTOPHIM
npeodpa3zoBaHKeM I'PYIIIbI, U YeM O0oJIbliIe Ipeodpas3o-
BaHUIA B TpyIIe, TeM 00Jblie (PUTryp, He pa3TuIUMBbIX C
naHHoU ¢urypoit). B yuactHoCTH, B TPOEKTUBHOM reo-
METPHH JIIOObIE TPEYTOJIBHUKYU PaBHBI MEXITY CO0OI, a
TaKXXe paBHBIMU MEXJIY COOOI SIBJISIIOTCS BCE JUTUTICHI,
runepoosbl ¥ nmapadosbl. st WutocTpalv cKa3aHHO-

2 2 2
TO PaCCMOTPUM KPUBYIO X; + X; —X; = 0, KoTopas (Imo-
2
CcJie IeJieHUsT ypaBHEHUS Ha X3 ) B ad(PUHHBIX KOOPIHA-

o 2 2
Tax (1) mpencrasisieT coboii OKpyxkHOCTh X| + X; = 1.
B pesynbraTe aeiicTBUS MPOEKTUBHBIM IIPeoOpa3oBaHM-
eM XF = X, X§ = X3, X¥ = X, 3Ta OKPYXHOCTb Iepeiaer

B KPUBYIO (x’l")2 + (x;*)2 - (x;")2 = (), mpeaCTaBJISIOLIYIO B
abdIHHBIX KOOpAMHaTax rumepbory (X¥) — (X¥)* = 1.
Eciu Xe Ha 3Ty OKPYXHOCTb JA€CTBOBATh IIpeodpas3o-
BaHUEM XF = X;, X¥ = —X, + X3, X§¥ = X, + X5, TO OHa Ie-
peiizer B mapabony X¥ = (X¥)’.

NOCTPOEHME HEKOTOPLIX TUMNOB FEOMETPUM
HA OCHOBE NMPOEKTUBHOM

3acnyra KieiiHa cOCTOUT He TOJIbKO B TOM, YTO OH
CBSI3J1 TUTT BBIOMPAaeMOil TeOMeTpUM Ha TaHHOM MHO-
XKECTBe ¢ TPYINOi mpeodpa3oBaHMil MHOXecTBa. KiteitH
1OoKa3aj, YTO MHOTME TUITbl TEOMETPUI MOTYT OBITh I10-
JIy4eHbI HA OCHOBE IIPOEKTUBHOM T€OMETPUA, UCTOPUYEC-
CKMU MEPBOM, OTIMYHOM OT €BKIIMAOBO T€OMETPUYECKOM
cuctembl. C 3TOH LIe/IbI0 OH TIPEIOKWIT pacCMaTpUBaTh
TpyHIbl Mpeodpa3oBaHUi, KOTOPBIE SIBJASIOTCS MOMI-
TpyMIIaMy IPYMIbI IPOEKTUBHBIX TTpeoOpa3oBaHuii (2).
Cama xe MoArpyIina BbIAeJSIeTCs 3aaHeM HEeKOTOpOit
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reoMeTpuuecKkoit GUrypsl (Kak MpaBUIIO, PACTIOIOXKEH-
HOM B MPOEKTUBHOM IJIOCKOCTH ), KOTOpasi IEPEXOIUT B
cebs1 TIpM Bcex MpeoOpa3oBaHMSIX 3aJaHHOM MOATPYI-
nbl. Aty durypy KieitH HasbiBal TaHHBIM OOpPa3oM.
Mpl, cnienyst KHure [2], Ha30BeM ee abCOI0TOM, TaK Kak
OHa BBIIENISIETCST AOCOIIOTHBIM CBOMCTBOM — HEU3MEH-
HOCTbIO OTHOCUTEJIbHO TpeoOpa3oBaHUi MOATPYMIIbI.
Byayun moaMHOXECTBOM TPOEKTUBHOM TIOCKOCTH
(W11 ee HEKOTOPOTO PACIIUPEHUST), AOCOIOT SABJISIETCS
MOTYCTOPOHHE QUTYpOI IUISI HOBOM T€OMETPUH, TO €CTh
3JIEMEHTBI a0COJI0Ta HE SBJSIOTCS TOYKAMU WJIU TIpsi-
MBIMU F€OMETPUU, TTOCTPOCHHOM IO 3TOMY a0COJTIOTY.

Teriepb TpuBenEeM HECKOJIBKO MPUMEPOB abCOIIO-
TOB 1 TTOPOKAAEMbIX UMY T€OMETPUIA.

AddumHHaa reomeTpusa

IlocTtporM Tak HasbiBaeMylo ad(UHHYIO reoMeT-
pulo, BbIOpaB B KauecTBe abcosiioTa JIo0yIo MpsIMyIo B
MPOEKTUBHOM TJI0CKOCTH. 7151 ynoOcTBa B KauecTBe Ta-
KO IpSIMOi1 BEIOEpEM TaKyl0, KOTOpasi B IIPOSKTUBHBIX
KOODAMHATAX X, : X, | X; ONPEAEIIAETCH YPABHEHUEM X; =
= 0. SIcHo, 4TO cpenu rnpeoOpa3oBaHuil (2) MPSAMYIO
x; =0 mepeBozAT B X5 = 0 Te ¥ TOJIBKO Te TIpeodpa3oBa-
HUs, KOTOpbIE UMEIOT BUT

X = a; X+ apX; +a;Xs,
X3 = @y X + 8pnX; + Ay3X;, 3

X3 = a33X;,

e a,, # 0. YenoBre B3aMHON OIHO3HAYHOCTH, KaK He-
TPYAHO MPOBEPUTH, COCTOUT B TOM, UTO @,,d,, — 4y,d;, = 0.
IMpeobpazoBanus Buna (3) HazbiBaOTCH ahGUHHBIMU.
OnHu 00J1a7a0T TeM CBOMCTBOM, YTO MHEPEeBOMAT ad-
(uHHYI0 YacTb x; # 0 B ceds1, MOITOMY UX MOXHO pac-
cMaTpuBaTh Kak TpeoOpa3oBaHMsI 3TOil adduHHOM
yacTH, 3a0bIB 00 abcomote {x; = 0}. Paznenus B (3)
TepBOe 1 BTOPOE YpaBHEHUS HA TPEThE, TIOJYINM, 4YTO B
adGUHHBIX KOOpAUHATax INpeobpasoBaHue (3) 3amnu-
1LIeTCS B BUIIE

Xf=a X +aX,+c, XF=D0b;X;+b,X,+¢c, (4)

C HeHyJeBbIM omnpenenutenem A = a,b, — a,b,. Takum
00pa3oM, MbI MOJy4aeM reOMeTPUIO C HAOOPOM TOYEK,
cocrosumM 13 mockoctn R? mepemennsix X,, X, u
rpynroii nmpeo6pazoBaHuii Buaa (4). Takas reoMeTpus
HasbiBaeTcs apduHHO. B Heit, Kak U B TIPOCKTUBHOM
TEOMETPUU, HePa3TMIUMBI JIFOObIEe TpeyrobHUKU. On-
HaKO ¢ KpUBBIMY BTOPOTO MOPSIIKA CUTYallUsl YKe ApY-
rasi: TUMbl KPUBBIX COXPAHSIIOTCS (3JUIUIICHI MEPEXOAsT
B 3JUTUIICHI, TUTIEPOOJIBI — B TUTNIEPOOJIBI ¥ TapadoIIbl —
B 1apaboJibl).

EBknugoBa reometpus

Kak yxe roBopmioch, 3J€MEHTHI aOCOJIOTa, IO
KOTOPOMY CTPOMTCSI HOBasli T€OMETPUsI, HE BXOJST B
9Ty reomeTputo. Hapsiny ¢ BblpakeHueM “IOTYCTO-
pOHHsIs urypa” K abCooTy MOXHO TPUMEHUTD Tep-

MUH “BooOpaxaeMass” wim “MHuUMas” durypa. Ilo-
ClIeAHUI TepPMUH OCOOEHHO YMECTEH, KOrja abCcoJoT
paccMaTpUBaeTcsl KaKk MHOXECTBO KOpPHEW HEKOTO-
PBIX YPaBHEHMI, MMOCKOJbKY YPaBHEHUS MOTYT UMETh
MHUMBIE (KOMIUIEKCHBIE) KOpHM. Takasi cutyaumsi
BO3HUKAET, HalpuMep, €ClId B KadyecTBe abcojiora
pPaccMOTPETh MHOXKECTBO KOPHEIl CUCTEMBI IBYX YpaB-

HEHUI Xf + X% =0, Xx; =0. DTa cucrema He UMEET Be-
IIECTBEHHBIX KOPHEH, MOCKOJbKY Cpeau BelleCTBEH-
HBIX YMces eil ynopieTBopsieT auib Tpoiika (0, 0, 0),
KOTOpasi He OTpeessieT TOYKHA TTPOSKTUBHOM TUTOCKO-
cti. OMHaKO Ha MHOXKECTBE KOMIUTEKCHBIX YMCEN COBO-
KYITHOCTb PeIleHUIi HeIycTast U COCTOUT U3 IByX TOUEK
A, =(1:i:0),4,=(1:-i:0). Utak, paccMaTpuBaeMblit
3[€Cb aOCOJIOT COCTOUT U3 JBYX MHUMBIX TOYEK A, U A,.

Tak xak abCcoJIOT 1OJIKEH 001a1aTh CBOMCTBOM UH-
BapUMaHTHOCTU OTHOCUTEIbHO OTHICKMUBAEMOI TPYIIITHI
npeobpa3oBaHMii, TO Kaxaoe Mpeodpa3oBaHME 3TON
TPYIIIBI JOJKHO NTEPEBOAUTD TU00 A, B A, A, B A, (oc-
TaBJIATb HA MeCTe TOUKU A, U A,), 100 A, B A,, A, B A4,
(MEHSITh MeCTaMU 3TY TOUYKM ). Yl TOCKOJIbKY TPEThsI KO-
OpAMHATA X; 00eUX TOUEK A, , A, paBHa HYJIO, U3 TPETh-
ero paseHcTBa B (2) nosyyaem 0 = a;, [ * a,, 0 + ay, [0.
Ho 3T0 BO3MOXHO TONBKO NPH a5, = a5, = 0. TakuM 00-
pa3oM, TpeoOpa3oBaHUsI, OCTABJISIONINE WHBAapUAHT-
HOI mapy To4eK A, , A,, umeror Buz (3), onHako obnana-
10T ¥ JIOTIOTHUTENBbHBIM CBOMCTBOM: Tipu X; = 0 OHHM

2 2
COXpaHsIOT ypaBHeHHEe X; + X; = 0. Ilocnemnee o3Ha-
2 2 2 2
yaeT, 9to (X§)" + (X¥)" = A(X| + X;), wim

2 2 2, 2
(an X +apX) + (ay X +anX,) = A(X;+Xx3), (5)

rae A — HeKoTopoe HeHyseBoe uuciio. [Tockoibky Hac
MHTEPECYIOT PellleHUs] ¢ TOYHOCThIO 10 OTHOIIECHUS
X, X, : X;, MOXHO cuuTatb A = 1. HecnoxHblit aHamu3
MOKAa3bIBAET, YTO YCJIOBUIO (5) yHOBJIETBOPSIOT JIUILb
KO3 OULMEHTHI a; BUIA

a, =cosd, a,=sinp, a, =-sinp, a, = cosd,
rae ¢ — HeKOTOpbI CBOOOMHBINM apameTp. [ToacTaBiss
5TU BBIpaxkeHU B (3), TIOCTIe eIeHHSI TIEPBOTO U BTOPO-
ro ypaBHEHUI Ha TpeTbe, MOJYy4YuM, YTO B apprMHHBIX
KOOpIMHATaX WCKOMbIE MpeoOdpa3oBaHusl (OCTaBISIO-

LI1e UHBapUaHTHOI mapy To4yek A, , A,) UMEIOT BUIL

cos sin
Xt = a—q)Xl + —¢X2 +Cy,
33 33

(6)

sin cos
X*=——¢X.+ ¢X2+02
as; as;

mbo

xr = C080y  Sin®y Lo

ass 33

sind 050 (7)
xy=30y OV +c,.

a3 33
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B cyuae, xorna a;; = 1, mpeobpazoBaHue (6) OCyIIeCTB-
JIeT BpallleHre TUTOCKOCTH Ha YToJl ¢ (ITpOTHUB 4acoBOiM
CTPEKU) C TTOCHEMYIONIUM MapalieIbHbIM ITePeHOCOM
Ha BeKTop (c,, ¢,), a mpeobpasoBaHue (7) — 3epKajbHOE
OTpaXkeHNE OTHOCUTENbHO mpsmoit X, = tgd 0X, ¢ mo-
CJICIYIONITM aHAJIOTUIHBIM ITepeHOCOM. JIeTKO BUIETD,
4TO NPU a,, = 1 ipeoGpazoBanus Buaa (6) u (7) obpasy-
10T TPYIINY Mpeodpa3oBaHMil, KOTOPbIE U COCTABJISIIOT
TPYIINy JBVMKEHWM eBKIMAOBOM TeoMmerpuu. Cpemu
BCeX APYIUX MpeoOpa3oBaHUi eBKIMIOBOM TIOCKOCTH
OHU BBIIENISIIOTCS] TEM, UTO COXPAHSIOT €BKIIMIOBO pac-
CTOSIHUE MEXAY TOYKaMU, KOTOpOe OIpelesieTcs Mo

dopmye

d(X, V) = (Y = X)) 2+ (Vs = X)), )
rie X=(X,, X,), Y=(¥,, Y,).

FeomeTpus MuHkoBCKOro

IMocTpouM TeoMeTpuio, KOTopasi MCIONb3yeTcs B
(usuke, a UMEHHO B CHeLMATbHON TEOPUM OTHOCH-
TeJabHOCTU. [J1s1 3TOro B KayecTBe abCoII0Ta BO3bMEM
mapy Touek B, = (1:-1:0), B,=(1:1:0). Tak xe, xak
U TOYKHU A, , A,, y4aCTBYIOLLKE IPU IOCTPOEHUU E€BKIIU-
TIOBOI T€OMETPUH, 3TU TOYKU PACTIONOXEHBI Ha TIpsi-
Moii x; = 0. ITosToMy Becsikad KojuMHeauus (2), ocTaBs-
JIolas MHBapUaHTHONM mapy {B,, B,}, mepesogut B
cebs 1 BCIO MPSIMYIO, MPOXOJSLIYIO Yepe3 TOUKU B, u
B,, asronectb nmpamas x, = 0. OTcrona 3akiio4aeM, 4to
cBs3aHHas ¢ abcomoToM {B,, B,} rpynna npeobpasosa-
HUI ecTb MOATrpyIna rpynmnsl abbUHHBIX Mpeodpaso-
BaHwii (3). [TockonbKy mapa Touyek {B,, B,} onpenens-
€TCS KaK MHOXECTBO PEILICHUI CUCTEMbl YpaBHEHUIA
xf —xi =0, X; =0, 2Ta Tpynma BbIIeIIeTCS TpeboBa-
HUeM (aHaJIOTUYHBIM (5))

2 2 _ 2 2
(@ X +apXy)" = (ay X + anX,)” = Xj —X.
YkazaHHoe TpeboBaHUE TaeT

2 2 _ 2 2 _ —
ap—ay =1, a,-an=-1, aa,-a,a,=0. (9)
Orcrona BUIHO, uTo a,, # 0. [Tonoxum v = a,,/a,,. Torna
cucTeMa ypaBHeHU# (9) Jierko pelaercsi, U, MOAOOHO
BBIBOAY (6) 1 (7), HaxomuM (HOPMYITBI ICKOMBIX TIpeobpa-

30BaHMI1 B apPMHHBIX (HEOTHOPOIHBIX) KOOPAMHATAX:
=4 ! X, % v
J1-0’ J1-0?

25
I

Xy + ¢y,

(10)

X
D%
I

Xy + ¢y,

ST R
A/l—u2 l A/l—u2

rie 3HaKW COBMAAAlOT MpU X, ¥ HE3aBUCUMO OT 3TOTO
1pu X, , TaK 4TO CYIIECTBYIOT BCETO YETHIPE BO3MOXKHO-
CTU BbIOOPA 3HAKOB.

g nByx Touek X = (X, X,), Y= (Y, V,) BenuunHa
(Y, = X))* = (Y, — X,)* siBnsieTCs MUHBAPUAHTOM OTHOCH-
TeJIbHO TipeoOpasoBaHuii (10), moaToMy 1o aHAJIOTUU C
eBKJIMJI0OBOI METPUKOIA (8) BeIpaxkeHUe
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DX, V) = (Y, = X)) = (Y= X,)’

MOXHO MIPUHSITh 32 METPUKY, C TTOMOIIBIO KOTOPOU BBI-
YUCJISIeTCS PaCCTOSIHUE MEXITy ToukaMu X U Y. OTta MeT-
pYKa Ha3bIBaeTCs MCEeBIOEBKINIOBOM. [eomeTpus ¢ Ta-
KOI METPUKOI1 Ha3bIBaeTCs reomeTpreir MMHKOBCKOTO.

[eomerpusi MUHKOBCKOIO OKa3zajlach BechbMa IIO-
JIE3HBIM SI3LIKOM CITELIMaIbHOM T€OPUU OTHOCUTEIBHO-
CTH, MOCKOJIbKY B hopmyJie (10) 3anoxeH GakT mocTo-
SHCTBA CKOPOCTU CBETa B JIIOOOI CHUCTEME OTCueTa —
OJIVH U3 OCHOBHBIX IIOCTYJIATOB 3TOI TEOPUU.

SAKJTIOHEHUE

MBI paccMOTpEIH JIMIIb HEKOTOPbIE TUITHI T€OMET-
pUii, OCHOBaHHbBIE Ha MPOEKTUBHOIA. O psifie APYrUx reo-
METpUii MOXHO TipouMTarth B KHuTre [2]. Cpenn HUX
BeChbMa BaXXKHBIMU SIBJIAIOTCS (TUTIEpOOIMUEcKast) Teo-
MeTpuu J1o6aueBCKOro U (JUIUNTHYECKAsT) T€OMETPUST
Pumana, KOTOpbIe CTPOSITCS 110 a0COTIOTaM, SIBJISIOLIN -
MMUCSI KpMBBIMU BTOpOTO mnopsinka. OueHb UHTepecHas
reoMeTpust JlIobaueBCKOTo He OblTa pacCMOTpeHa 311eCh
JIMIIB 10 TOW MPUYMHE, YTO €ii ObljIa MOCBSIIIeHA CIle-
uuanbHas ctaThs [3] B “CopocoBckoM ObGpaszoBaTelib-
HoMm KypHasie”. MBI TakXe He CMOTJIU 3[1eCh KOCHYThCS
TaKOM MOTYIIIECTBEHHOW IreOMETPUUYECKOM AUCIIUTIIN -
HBI, KaK TOTIOJIOTHSI, KOTOpast U3yyaeT reoMeTpuiecKre
00BEKTHI C TOUHOCTBIO JI0 HEMPEPBIBHBIX MTPeodpa3oBa-
Huli (mepopmaiinii) u KoTopasi B Kakoi-To Mepe Oblia
3aKOHOIATEIbHUIIEH TeOMETPHUECKOM MOl B XX CTO-
netun. HakoHelr, ykaxeM elie oqHy HOBEHIITYIO reoMe-
TPUIO, KOTOPYIO (PM3MKM TIBITAIOTCS ceifuac MPUMEHUTD
B IIpo0JieMe COeMHEeHUsI TEOPUU IPaBUTALIUM 1 KBaH-
TOBOM TeopuH 1osist. OHa 06001IaeT MTPOESKTUBHYIO Te0-
METPUIO 1 Ha3bIBAaeTCS TOpUUYECKOM reomeTpueii. O Hell
ITOMIET peYb B APYrOi CTaThbe.
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AsrycT Kapnosuy Liux, nokTop pnamko-matemaTm-
4yeckux Hayk, npodeccop, 3aB. kadenpom Teopumn
dYHKUMN KpaCcHOSIPCKOro rocyjapCTBEHHOO YHUBEP-
cuteta. O6NacTb Hay4yHbIX MHTEPECOB — MHOrOMEp-
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