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Annomauyus

KpuBbie mycTteie mnpocTpaHcTBa 00janai0T CBOWCTBaMM JHUH3bL. [lockoe mNpoCTpaHCTBO
EBriinia MOXHO 3aMKHYTh HPOLIEIYPOH OTOKIECTBJICHUS C COXPAaHEHUEM JIOKaJIbHON €BKIUIO0BOI
METPUKH, HE HaJelisis ero CBOMCTBaMHU JIMH3bIL. OTOXJIECTBICHHE NOMOJIHUTEIbHBIX H3MEPEHHH B
TEOPUU CTPYH MOXKET YCTpaHUTh U3 He€ MHOrooopasus Kanadbu-5y u cokpatuts nanamadrt reopuu.

Knrwwueewie cnosa

N3oTponus, nuMH3MpOBaHWE, 3aTbUIOK, M30METPUYHBIE ITIOBEPXHOCTH, TpeTUH MocTynaT EBximna,
OTOXXJIECTBJICHHE, CKJIEHKa, TPEXCTOPOHHUM KBaJapaT, TPUKBAIpAT, TPEXTPaHHbI KyO, TpHUKYO,
JIBYXOCEBOM LMIMHAP, c(EepUdYecKuil LMIUHAP, TPEXMEPHBIM TOp, IBYXCTOPOHHHM KBajapart,
OukBaapar

B kocMonoruu HM3BECTHO Takoe€ SIBJIEHHE KaK I'PaBUTALMOHHOE JIMH3UPOBAHME. 3aKIIIOUAETCS
OHO B TOM, YTO MPOCTPAHCTBO, UCKPHUBJIEHHOE BOJIM3M MACCHUBHBIX TeJl, HalpuMmep, YEPHBIX IbID,
nposiBiiseT ce0s Kak juH3a. CBeT, MpoXo/sd Yepe3 TaKkylo JIMH3Y, UCKPUBIIAETCS, (POKyCHUpyeTCsl KaK OT
OOBIYHOM CTEKJITHHOM JIMH3HI.

[TonoGHbIME ke cBOMcTBaMM 001a/laeT U MyCTOE IPOCTPAHCTBO, O€3 MACCUBHBIX TEJI, €CIIH 3TO
3aMKHYTOE€ HCKpPUBJIEHHOE MpOCTpaHCTBO. OmnucaHue CBONCTB TaKUX IMPOCTPAHCTB B JIUTEpaType
MO>KHO BCTPETUTh JOBOJBHO 4acTO: c(hepruuecKkoe MpocTpaHCTBO PumaHa, mpoCTPaHCTBO MOCTOSHHOM
oTpunaTenbHoil KpuBu3HbI JlobaueBckoro. Eciau mpocTpaHCTBO UMEET MOJIOKUTENbHYI0 KPUBU3HY, TO
Jy4 CBETa, BBINMYIIEHHbIH B KakOM-IMOO HamnpaBJICHUH, 4Yepe3 HEKOTOpPOe BpeMsi BEpPHETCS K
UCTOYHUKY C oOpaTHOW CTOpoHBI. ECThb BecbMa KpacOYHOE ONKMCAHHUE ATOTO SIBJICHUS: B TaKOM
MIPOCTPAHCTBE, KAK TOBOPUTCS, MOXKHO YBHUJIETh COOCTBEHHBIN 3aThUIOK:

«BHJIEH C pa3HbIX CTOPOH U B pa3Hble MOMEHTHI BPEMEHH 3a CUET TOr0, YTO CBET MHOIO pa3
ycreBaeT 000MTH Takoil 3aMKHYTBII MU 3a BpeMsl paciuupenus» [3].

Kak Mozens mpocTpaHcTBa KOCMOJIOTMYECKON 3aMKHYTOM BceneHHOM 4acTo paccMaTpUBarOT
HaJyBHOM 1IapukK (chepuueckoe npocTpancTso). [Ipu ero pa3nyBaHuM MakeThl FaJIakKTUK, HAKJIEEHHBIE
Ha €ro IMOBEPXHOCTH, OTIANSIOTCS JAPYr OT Jpyra, OCTaBasiCh BCErJa B OJHOW M TOM K€ TOUKE
KOOpJIUHATHOU ceTKH. OueBUIHO, UTO JIyd CBETA, BBIMYILEHHBII B TAKOM MPOCTPAHCTBE, OMOALIET €ro
1 BEPHETCS B UCXOJIHYIO TOUKY. JIyd cBeTa B MPOCTPAHCTBE - ATO IpsiMasi TuHusA. CBETOHOCHOM cpeoit
i cepnl sBusieTcss e€ moBepxHocTh. Iloaromy nyd cBera, ABUTraschb MO 3TOMY IPOCTPAHCTBY,
MOBTOPSIET €ro KOHTYpbl — cdepy. [ias 3TOro ycioBHOTO J1yda CBETa HET HAlpaBJIEeHUH BHYTPb U OT
cdepbl, OH pacrpocTpaHseTcs 10 Hell BA0Ib IMHUM Oonbliux KpyroB. [lapannensHble TMHUM Ha cdepe
- 3TO JiB€ 00JIbIINE OKPYKHOCTH, MPOBEAEHHBIE Yepe3 JIBE PAIOM PACIIONI0KEHHbIE TOUKU. OUeBUTHO,
YTO JIBE TaKue NapasuieibHble JMHUU MepeceKyTcs ABaxibl. OTCI0a CleAyeT, UTO BCE NMPSAMBbIE JIMHUM,
IIPOBEJIEHHBIE W3 OJIHON TOYKHM, BO-IIEPBbIX, IEPECEKYyTCs elE pa3, BO-BTOPBIX, SIBISIFOTCS
napajulebHBIMU. JTO OJMH U3 IPUMEPOB HapyllIeHUs IATOro nocrynata EBkinia, B COOTBETCTBUH C
KOTOPBIM, Y€pe3 TOUYKY MOKHO IMPOBECTH TOJIBKO OJIHY MPSIMYIO, NMapaJljIelIbHYI0 JIaHHOM, TO €CTh, HE
nepecekawiyo e€. B chepuueckoM mpocTpaHCTBe (TOJOKHUTEIBHOW KPUBU3HBI) TAKUX TMPSMBIX HE
CYILECTBYET.

W3 npuBe€HHOro OMMCAHUS MOXHO 3aMETUTh JOCTATOYHO OYEBUIAHYIO OCOOCHHOCTH TaKOTO
npocTpaHcTBa. Bompeku pacnpocTpaHEHHOMY MHEHHIO, YBHJIETh B TaKOM IIPOCTPAaHCTBE CBOIl
3aThUIOK HEBO3MOYKHO B MpuHIUIE. Bee aydn cBera, UCIyLEHHbIE U3 TOUYKH, BEPHYTCS HIMEHHO B 3Ty
TOYKY. DTO 3HAYMUT, YTO B Kakyio Obl o0OjacTb HeOa Mbl HM IOCMOTPEIH, Mbl 00s3aTeIbHO Oynem



BUJIETh JIy4U CBETAa, HCIIYIIEHHbIE HAIIMM 3aTbUIKOM». M300paxkeHue ero OyAeT «pa3mMa3zaHo» IO
Bcel cepe HEOOCBOAA WM BUAUMOM ero yacTu. [loHsTHO, 4TO /17151 3TOrO B MpocTpaHcTBe Beenennoit
HE JI0JDKHO OBITh HU JPYTUX MEIIAIOUIUX HCTOUYHUKOB CBETA, HU €r0 MOTJIOTUTENEH.

Tem He MeHee, TOJOOHBIE «M300paKEHUS 3aThLIIKa» BCE-TAKU UMEIOT XapaKTEpHOE, T0BOJILHO
UHTEpecHOEe CcBOMCTBO. Bo3pMéM, Hampumep, GOTOMIACTUHKY U Ha €€ ThUIbHOW CTOPOHE IMOMECTUM
HMCTOYHUKU CBETa B BHJE SpKUX TodeK. [lookaémM A0CTaTOUHO 0JIT0 U MOCMOTPUM Ha JIULEBYIO
CTOpOoHY (poToruiacTuHKU. Ha Hell mposiBUTCS TOUHOE M300pa)K€HUE 3TUX TOUYEK, Ka)XJ0€ HAlpOTHB
CBOEr0 MCTOYHHKA, HAXOJSIIErocs Ha ThUIbHOM cTopoHe. To ecTh, MBI cAenalu CBOCOOPA3HYIO
dboTokamepy, kotopas 6yaro Ob1 choTorpaduposana uctouHuku. Ho y 3Toil KkaMmepsl HET HH JIMH3HI,
HU TOHKOro O0OcCkypHOro otBepctus. M3o0paxenue ™Mbl mnoiayuwid Onarogapst 3ddexty
NPOCMPAHCMBEHHO020 UH3UpOGanusa. B KadecTBe JIMH3bI BBICTYNWJIO CaMO IOJOXKHUTEJIBHO
HCKPUBJIIEHHOE TPOCTPAHCTBO. ITOT 3h(HEKT MOXHO HaAOII0IaTh TOJBKO TOT/A, KOTJIAa UCTOYHUK U
(doTOIIaCTUHKA HaXOIATCS B OJIHOM TOUKE MPOCTPAHCTBA.

Ecmu ucToyHMK ¥ MpUEMHHUK HAXOIATCS B Pa3sHBIX TOYKAX MPOCTPAHCTBA, TO KapTHUHA OynmeT
uHOU. PaccMOTpUM OOBEKT - CTpenKy A, HAXOIAILIYIOCS OT 9KpaHa HA PACCTOSHUU, MHOTO MEHBIIEM,
4YeM JJIMHA OKPYKHOCTU chepuueckoro mupa. O4eBUAHO, YTO JyYH OT TOYEK UCTOYHUKA HE COMIYTCS
B COOTBETCTBYIOUIMX TOYKaX Ha 3KpaHe, MOCKOJIbKY OHU HE JUaMeTpajbHO MPOTHUBOIOJIOXKHBIE. Bee
Jy4yd OT ToueK oOBekTa A OyAyT pacHpoCTpaHSATbCS B CTOPOHY OSKpaHa HE [0 €BKJIHMI0BBIM
napajuleNIbHbIM JIMHUSAM, a MO JayraMm OosblIuX OKpyxkHocTel cdeprl. [locraBum mepen skpaHom
00bryHyt0 ontuueckyto nuH3y . Ecnu mpocTpaHcTBO 0OBIYHOE, €BKJIMAOBO, TO OOBEKT A
oToOpasutcs Ha JKkpaHe B u3oOpaxkenue B. Ecmm ke 3To mpocTpaHCTBO HMMeEET CepuuecKyro
KpUBHU3HY, TO TaKoe ke n300paxenue B Oyner skBuBaJIeHTHO N300pakeHUIO OT 00bekTa A':

TMPOCTPAHCTBO
MOJIOKHTEIbHOH KPHBH3HbBI O

B

Puc.1. IlpocTpaHCTBEHHas YBENUYMBAIOIIAs JIMH3A

dusndecku 00beKT A MeHbIIe 00beKTa A', Haromiero Takoe ke n3oopaxkenue B. To ecth, kak
BUJIHO U3 pPHUCYHKa, cdepuyeckas HCKPHUBIEHHOCTh IMPOCTPAHCTBA (IIPOCTPAHCTBO IOBEPXHOCTH
cdepbl) yBEIWYMBAET H300pakeHUE YyHaNEHHOro o0bekTa. TOYHO TaKXke, €ClIM TPEeXMEpPHOe
npoctpaHcTBo BeeneHHol 3aMkHYTOE, cpepuueckoe, To Bce 00beKThl BO BeeneHHOH, ynanéHHble OT
Hac, Mbl Oy/ieM BHJIETh YBEJIIMYEHHBIMU. YeM CUIIbHEE UCKPUBIIEHO IPOCTPAHCTBO, TEM CHIIbHEE OyIeT
yBEJIUYEHUE.

Takas xapTuHa OyAeT B INPOCTPAHCTBE IOJIOKUTEIbHOW KpuBU3HbL. Ho TOorma Bo3HuKkaeT
€CTECTBEHHBIH BOIPOC, a KakuM OyJIeT M300pa)keHHe B MPOCTPAHCTBE OTPUIATENbHON KPUBU3HBI?
Jlerko moranaThCsi: €ciaM B IJIOCKOM MPOCTPAHCTBE Mbl MOJy4aeM HEMCKa)KEHHOE M300pa’keHue, a B
IIPOCTPAHCTBE C IOJIOKUTEIBHON KPUBHU3HOW - YBEIMYEHHOE, TO B IPOCTPAHCTBE OTPULATEIBHOU
KPUBU3HBI MBI JIOJDKHBI IOJIYYUTh H300pa)k€HUE YMEHbIIEHHOE. B mpocTpaHcTBE OTpULATENIbHON
KPUBHU3HBI JIy4d CBETA OT HCTOUYHUKA PACXOAATCA, KaK TOKAa3aHO HAa PUCYHKE:
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NPOXeKTOP B MPOCTPaHCTBE MPOXEKTOP B NPOCTPAHCTBE MPOXEKTOP B NPOCTPaHCTBE
HYMEeBOI KPUBN3HBbI MOMOXMTENBHOM KPUBU3HBI OTpULLATENBHON KPUBM3HI

Puc.2. HaHpaBJ’IEHI/IH ﬂyqeﬁ CBETa MPOXKECKTOPOB B PA3JIMYHLIX IMPOCTPAHCTBAX

Kaxx1p1i1 13 IpOoKEKTOPOB MCIyCKAET MOTOK MapajuIeNbHbIX Jydel cBera. Ho B mpocTpaHcTBe
MOJIOKUTENbHOW KpUBH3HBI (chepuueckuit mup Pumana) 3TH «mapajuiesbHble» JTy4d Ha yJIaleHUU
CXOJSTCS, @ B IPOCTPAHCTBE OTpULATENbHON KpuBU3HBI (MUp JloOaueBCKOro) 3TH «IapaijiesIbHbIE»



ayun cBeta pacxojarcs. C yderoM Takoro MHOBENCHHS «IapajUIeNIbHBIX» JIMHUW B MPOCTPAHCTBE
OTpULATENIbHON KpPUBU3HBI, PACCMOTPEHHBI HaMH BbIIIE OOBEKT 10 CPAaBHEHUIO C IUIOCKUM
IIPOCTPAHCTBOM OTOOPA3UTCS HA IKPAHE YMEHbILIEHHBIM:

A MPOCTPAHCTBO
OTPHLATENbHOM O
KPHBH3HBI

B

Puc.3. TIpocTpaHcTBeHHAs paccenBaroiast JTMH3a

Ha pucynke 00BbeKT A' - 3TO ICTOYHHUK B IJIOCKOM IPOCTPAHCTBE, BUIUMBIN Yepe3 ONTHUECKYIO JTHH3Y
O xak uzobpaxenue B. Takoe xe mzoOpaxeHue B B MCKpUBIEHHOM MPOCTPAHCTBE OTPHULIATEILHOM
KpUBU3HBI OyleT MOJy4eHO OT o0bekTa A, KoTopbiii Oosbiie oObekra A'. ClieoBaTelbHO,
MIPOCTPAHCTBO OTPUIIATEIILHON KPUBHU3HBI 00J1a/1a€T CBOMCTBAMHU PACCEHBAIOIIEH JTUH3HI.

3amkuymule npocmpancmea Eexnuoa

OueBugHO, 9TO 3 (HEKTH TPOCTPAHCTBEHHOTO JTMH3UPOBAHUS W BO3MOXKHOCTHh YBUICTH CBOM
3aTBIJIOK MPHUCYIIU TOJBKO 3aMKHYTBIM MPOCTpPaHCTBaM. B ciydae IByXMepHOTO MPOCTPAHCTBA 3TUM
CBOMCTBOM 00J1a/1al0T, HampuMep, TaKhe XOPOIIO HM3BECTHBIC TOBEPXHOCTH: cdepa, mceBmochepa
benbrpamu, TOp, UMIMHAP, KOHYC. Bce 3THM MOBEpXHOCTH HE SBISIOTCA IUTOCKOCTsAMHU EBKimuaa.
OdyeBuHO, YTO M3HAYAIHHO TeoMeTpusi EBKinaa co3gaBanack Kak reOMETpHsl IIIOCKOTO U30TPOITHOTO
MHpa, XOTs SBHO 3TO HE yKazaHo. Hu 0 Kakoil 3aMKHYTOCTH €BKJIHOBA MPOCTPAHCTBA HE OBLIO U
peun. BnocnenctBuu OCHOBHbIE €€ TOJOXKEHUS (C CYIIECTBEHHBIMHU H3MEHEHHUSIMHU) JOBOJIBHO
yCHemHo ObUTM TEePEeHECeHbl Ha 3aMKHYThIE HWCKPUBIEHHBIC cdepruueckoe W THUNEpOOTHYecKoe
npocTtpancTBa. OpHako, W3BECTHO, YTO W camMa reoMmeTpus EBKiamaa wmmeeT cBOM COOCTBEHHBIN
€BKJIIMJIOB 3aMKHYTBHIA wmup. CBepHEM, K TMpuUMepy, B MWIMHAP JUCT C HAPUCOBAHHBIMU
MapajuieabHBIMA NMPAMBIMU. Ha MOBEPXHOCTM UMJIMHIApPA ONPEACIICHUE NapauieIbHOCTH OCTaHETCA
BepHBIM. [IpsiMbie Temeps CTaiM Te0/Ie3MYECKUMH, HO OHU B TOYHOCTH TOBTOPSIIOT BCE CBOMCTBA
IJIOCKUX TpsMbIX JuHUN EBKkmuma. «3aMblkaHue» B KPHUBOE EBKJIHMJIOBO IPOCTPAHCTBO 0O€3
MEPECEUYCHHST MOXKET OBITh OCYIIECTBICHO CBOPAYMBAHMEM IUIOCKOCTH EBKIIMIA TONBKO B IMIMHAP
WU B KOHYC. DTH TOBEPXHOCTH SIBJSIOTCS M30METPUYHBIMH 110 OTHOIICHHIO K OOBIYHOM TUIOCKOCTH
EBxnuna:

«M30MeTpUYHBIE TOBEPXHOCTH — MOBEPXHOCTU B €BKJIMIOBOM HJIM PUMAHOBOM MPOCTPAHCTBE
TaKue, 4YTO MEKJIY HUMU MOXXHO YCTAaHOBHTH B3aMMHO OJIHO3HAYHOE TOYEYHOE COOTBETCTBHUE, NPHU
KOTOPOM KaXKJasi CIpsMIiieMas KpuBash OJHOW M3 TOBEPXHOCTEH HMEET CBOMM 00pa3oM TOXKe
CIPSAMIISIEMYIO KPUBYIO M TOU K€ JJIMHBD) [2].

Ha To0, uTro reomerpusi Ha MOBEPXHOCTSIX KOHYCa WJIM UWIWHIpPA COXPAHSIET CBOMCTBA
reOMETPUH Ha TUIOCKOCTH EBKIMa, oOpaiany BHUMaHue, HanpuMep, Puman:

CUWIMHIPUYECKUE WJIM KOHMYECKHE MOBEPXHOCTH CYIIECTBEHHO HE OTJIMYHBI OT IJIOCKOCTH,
TaK KaK MOTYT OBITh TOJIYY€HBI M3 IUIOCKOCTH IOCPEACTBOM OJHOTO JIMIIb HW3THOaHUs, MPUYEM
BHYTPEHHHE METPUUYECKHE OTHOIICHHS OCTAIOTCS HEM3MEHHBIMU U BCE TEOPEMBI, Kacaroluecs 3THX
OTHOIIIEHU, TO €CTh BCS IJITAHUMETPUS, OCTAIOTCS B CHIIE» [6].

Ha 510 ykaseiBan u PameBckuii:

«TepMuH «u3rubanue» CBs3aH C HATJIAIHBIM MPEACTABICHUEM O TIOBEPXHOCTH KaK O TMOKOM,
HO HEPACTSHKUMOW M HEC)KUMAEMOM TIJICHKE; TaKyIO TJICHKY MOKHO M3TH0aTh B MIPOCTPAHCTBE, MEHSS
ee GopMmy, HO coXpaHsis JIMHBI BCEX KPUBBIX Ha HEW. [IpumMepoM MOXXET CIyKWUTh CBEpPTHIBAaHHE
IIJIOCKOTO JIUCTa OymMaru B IUJIMHAP WU KOHYC» [4].

Onnako, ciaeayeT yTOYHUTD, YTO 3TH MPOCTPAHCTBA SABIISIIOTCSA MPOCTpaHCTBaMu EBKiMa umib



JIOKaJNbHO, OorpaHM4yeHHo. Ha koHyce (eciu yroa cermMeHra pa3BEepTKHM MEHbLIE TT) U LIJIUHAPE
Hapymaercs Tpetuit noctynar Esxiuna [1, 7]:
«3. U 4TO U3 BCSAKOTO LIEHTPA U BCSIKUM PACTBOPOM <MOKET ObITH™> ONUCAH KPYI».
Hapymenne Tpersero mocrynaTta aBTOMaTHYeCKH BeNET K IpYrMM orpaHnyeHusMm. Hampumep, Ha
LUJUHIPE CYHIECTBYIOT 3aMKHYTBIE «IIpAMBIE», YTO SABJISIETCS HapyLIEHWEM IIOCTyJlaTa o
HEOI'PAaHMYECHHOM IIPOJUIEHUM MPAMOW: €CIU UATH IO 3TOH NPAMOU JIMHUU, TO NPUAENL B UCXOIHYIO
TOuKy. JIBe mepecekaromuecs NpsMble HA LUIMHAPUYECKOW IOBEPXHOCTH IIPU HEOTrPAaHUYEHHOM
IIPOJUIEHUH HMMEIOT HEOTPAaHMYEHHOE YHUCIIO TOYEK MepecedeHHs. DTO O3HA4aeT, YTO BHYTPEHHHE
HaOMoJaTeNId MOTYT 3KCIIEPUMEHTAIbHO OINpEeAEINTh 3aMKHYTOCTh cBoero mupa. Hampumep, asa
MyTeUIECTBEHHUKAa OyAyT TIEepUOJUYECKH BCTPEYaThbCs, €CIM OAMH UAET MNEpPHEeHIUKYIIPHO K
3aMKHYTOM KOOpJAMWHATE (TO €CTh, BJIOJh OCH IWIMHJPA), @ BTOPOU - HE MapajuIeIbHO K HEH B OJIHY
CTOpPOHY C IEPBBIM (TO €CTh, 10 BUHTOBOW JIMHHUU). ECIIM OHU OCTaBISIOT CIEl, TO 3TU Cilelbl OyayT
IIEPUOANYECKH IIepeceKaTbcs. B KpHBOM HMIMHAPHYECKOM Mupe EBKIMIa MOXKHO YBUIETh CBOU
3aTblIOK. Ha prCyHKe MOKa3aHbl HECKOJBKO Pa3BEpTOK OJHOIO M TOTO K€ HUIMHAPA, IPHIOKEHHBIX
JOPYT K APYTY JUIsl HATJISIIHOCTH:
y
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Puc.4. Pa3ssepTKa UIMHAPHYIECKOM OBEPXHOCTH So. JIJIs HATTIAAHOCTH 110 TOPU3OHTANN ITOKA3aHbI PUIIOKEHHBIE BCTHIK
JPYT K IPYT'Y HECKOJIBKO Pa3BepTOK - Si, Sz. Och y - HampaBIeHHe OCH LIITHH/PA.

Ha moBepxHOocTH 1miauHApa ABE MapajuielbHbIC MPSIMbIE MOTYT MMETh MHOXECTBO COBIMAIAFOIINX
TOYEK, CIMBATHCS, YTO Hapymraer akcuomy ['miasOepra I» rpynmnel npuHamiexHoCcTH «KakoBbl Obl HU
ObLITH JIBE TOUKH A U B, CyliecTByeT He 0oJiee 0THON MPSMOM, MPOXOAIIEH Yepe3 STH TOUKH:

Puc.5. Pa3BepTka muinuHapudeckoil mosepxHoctu. IlapaniensHblie npsaMble epecekatorcs. OCh y - HalpaBJIeHHE OCH
LWINHpA.

[Tokazana pa3BepTka murHApa (0Ch TWIMHAPA - BepTUuKaibHa). [lapamiensno npsimoit AB npoBeneHa
npsimas DE. Tlpsmas AB mpomomkena a0 toukd C ¥ MPOXOAUT TOJ YIJIOM K OCH IUIMHApa (HE
3aMKHYyTa). BuaHo, 4TO mpu ganpHEeM e€ mpoa0/DKeHIUH OHa cobETcs ¢ mpsimoii DE.

Takum Ke JIOKAIbHO E€BKJIHMJIOBBIM IPOCTPAHCTBOM SIBJISIETCS W KOHYC: Ha KOHHUYECKOU
MMOBEPXHOCTH CYIIECTBYIOT, 10 MEHBIIIEH Mepe, IBE MPSAMbIC JUHUH, KOTOPBIC MPU HEOTPAaHUICHHOM
MPOJJICHUH TIEPECEKAloTCs B JBYX TOYKaX; MOTYT CYIIECTBOBAaTh MPSAMBIC JIMHUHM, KOTOPHIC
caMmoIlepeceKaroTcsl U, cle0BaTeIbHO, NapaiielbHble epecekaromuecs npsmbie. Konyc odpasyercs
W3 IUIOCKOCTH EBKIIMAA CKIEHKON ABYX CTOPOH YIVIa M CBOpAayMBaHUMEM KycCKa IUIOCKOCTH. Ha
CIEAYIOIIEM PUCYHKE IMOKa3aHa pa3BEPTKAa KOHMYECKOW MOBEPXHOCTH. Kak U B mpuMepe ¢ HWIMHIPOM
Ha OJHOM pPHCYHKE IIOKa3aHbl COBMENIEHHBIE BCTHIK YETHIPE OJMHAKOBBIE PA3BEPTKH KPHUBOTO
KOHMYECKOT0 MPOCTPAHCTBA - KOHyca AoB:



12,0, a8 b ¢ d e g h B

g S <l
1061 [ ot

,c‘q \ N ™~ /
8_d‘ \\ /\\ /A

e \\ § S g s;Z/B
* e N X /
O VA

\WVN| | rB
2—% /(\ So\ ’/,
m ,{1
A B

0 2 4 6 8 10 12

Puc.6. Pa3BepTka KOHUUECKOM MOBEPXHOCTHU So. J{J1s1 HATTIAAHOCTU MO TOPU3OHTAIM [TOKA3aHbI IPHIIOKEHHBIE BCTHIK APYT K
JIpYTY HECKOJIBKO JTOMIOJTHUTENBHBIX Pa3BepTOK Si, Sz, S3. AB - MuHMA OKpyXHOCTH OCHOBaHMA KoHYyca. CripaBa:
TPAaeKTOPUH BIDKEHUSI BHYTPEHHHUX HaOII0qaTeNell Mo NoBEpXHOCTH KOHYCa.

B koHMUYecKOM MUpEe TPACKTOPUH IBUKEHUSI BHYTPEHHUX HaOJI01aTeNel - IBYX MYTHUKOB M U
n OyIyT ePEeceKaThCs C yBEIMUNBAIOIIEHCS MEPUOJUIHOCTHIO (BCE peXke), €CIU OJMH U3 HUX - N UAET
OT BEpIIMHBI KOHYca (M0 00pa3yromieii), a APyroid - m UaET MUMO BEPIIMHBI, TO MPHUOIMKAACH IO
KpUBOH K BEpUIMHE, €CIM CMOTPETh U3BHE, TO YAAJSAACH OT HEE, HO Ha caMOM JleJie, BCerja JBUTasCh
CTPOTO MO IIPSAMOM Ha pa3BEPTKE KOHYCHOM MOBEPXHOCTH.

B 3aBucumoctu oT yria pa3BepTKH KOHHYECKOro Mupa (yria cermeHta AoB = o) onu Moryt
ObITh IIOBHBIMM M O€CIIOBHBIMH. BeclIOBHBIH KOHMYECKHII MHpP MOET ObITh O0Opa3oBaH TOJIBKO
CErMEHTaMU C yIJlaMHu o, KpaTHbIMU 7/2. Eciiu o = 27, oOpa3yercs oObIuHbIN Mockuilt Mmup EBkinna;
eciu o > 2w, oOpa3yercsi CupalbHbII KOHMUECKUN camorepecekarouiuiicss mup. Ha pucynke cieBa
n300pakeH KOHMYECKUN OeCIIOBHBIM MUP ¢ MUHHUMAJILHO BO3MOXHBIM YIJIOM 0. = T/2:
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Puc.7. Ilpocreiimnii KOHNYECKHH OECIIOBHBINA MHUD.

OTO HAaUMEHBIINNA KOHUYECKUM OCCIIOBHBIN 3aMKHYThIM Mup. OH 00pa3yeTcsi CBOpaunBaHUEM
cerMeHTa AoB B KOHYC, B pe3ysbTare 4ero Nnpu CKJIEeHKe I'paHUIl IUIOCKOCTH TOYKH aa’, bb'... hh’
COBMecCTSTCS JIpyr ¢ ApyroM. Kak BUAHO W3 pUCYHKa, B 3TOM cllydyae Ha IOBEPXHOCTH KOHYyca
COOTBETCTBYIOILIME KBaJApaTbhl MOBEPXHOCTU POBHO CTBHIKYIOTCS CBOMMH CTOPOHAaMH, HEPa3pbIBHO
nepexo/s Ipyr B Jpyra, MOSTOMY Ha IOBEPXHOCTH KOHyCa BCE 3JIEMEHTapHble sYelKu OyayT B
TOYHOCTH KBaJPAaTHBIMHU, PaBHBIMH B pa3BEPTKE ApYyr Apyry. Eciu B3ATh CErMEHT, C yIJiOM o, HE
KpaTHBIM /2, Hampumep, AoO’, TO TOYKH a'... h° HE COBMECTATCS C AaHAJIOTMYHBIMM TOYKAMH Ha
IpyroMm paauyce cermeHta. /[Ba pammyca Ao U 00  OKaxyTcs CO CMEUIEHHBIMU BJIOJIb pajauyca
KBaJIpaTaMH IMOBEPXHOCTH, 00pa3yst 1oB A0=00 .

Ha pucyHke BHIHO, 4TO Ha 3TOM CErMEHTE MOYKHO IPOBECTH INpsMyro JuHUIO EF, xoTopas
nepecey€r 06a ero paguyca oA u oB. D10 03Hauaer, 4YTo Ha MOBEPXHOCTH OOPa30BABIIETOCS KOHYCa
OyZeT 3aMKHYyTasl WIM CHHpajibHas eBKIUAOBa npsMas JuHug. OOpaiaro Ha 3T0 0c000€ BHUMAaHHUE:
9TO HACTOsIIAsl IpsiMasl €BKJIMJIOBA JIMHUSA, KOTOpas cama ceds MepecekaeT, He MMesl NIPU 3TOM HH



U3JIOMOB, HM mnepern6oB! Ha koHMueckol MOBEPXHOCTU INpHU CKIeHKke o0pasyercss TpEXCTOPOHHMM
KBaJIpaT - KBaJpaT, y KOTOPOTI'O OTOX/IECTBIICHBI, CKIIEEHBI JIBE€ PSAIOM PacIOI0KEHHbIE CTOPOHBI:
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Puc.8. Ipu ckieiike cropon AB u AD o0pa3yercs TpEXCTOPOHHUHN KBaapaT

Cropona AB - 3T0 ToXkAeCcTBEHHO cTOpoHa AD, 4TO MOKa3bIBaIOT OJAMHAKOBBIE 0003HAYEHUS
touek a..h Ha HuxX. Iloatomy y atoro kBaapara Tpu ctoponsl: AB=AD, BC u CD (tpukanpar).
[lepumerp TpukBaapaTa, TaKUM 00pa3oM, paBe€H YTPOEHHOW JUIMHE €ro CTOPOHBI, HO IJIOLIa/lb paBHA
KBaJpaTy CTOpoHbl. Ha KoOHyce mpsiMble caMoOIepeceKkaroTcs, CIEN0BATEIbHO, IEPECEKAOTCA U
napasJiesIbHbIe:
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Puc.9. Ha xoHn4eckoi mOBEpXHOCTH MPSIMBIE ITEPECEKAIOTCS B IBYX TOUKAX

HunuHap v KOHYC SIBISIOTCS Helle(OopMUPOBaHHBIMU TOBEPXHOCTSIMH U 00pa30BaHbl CKIICHKOM
mwiockoctu EBkinga B ogHOM M3 HampaBieHui. OcyliecTBUTh CKJIEHKY IulockocTu EBkinzaa Takum
obpazoM, dYTOOBI TOJYYWUIIOCH HEACPOPMHUPOBAHHOE IMPOCTPAHCTBO, 3aMKHYTOE€ II0 BCEM
HaIpaBJIEHUAM (KOOpAMHATAM ), HEBO3MOXKHO:

«eCM OTOXKIECTBUTh B KBaJparTe TOUYKU KaKJOW CTOPOHBI C COOTBETCTBYIOIIMMH TOUYKAMH
MIPOTUBOIOJIOKHON CTOPOHBI, TO KBaJpaT «CKJIEUTCSH» B JABYMEPHOE MHOrooOpasue, yCTPOEHHOE
Hanoo6ue Ttopa. IIpu 3TOM Bce ueThlpe BEpLIMHBI CKIIESATCS B OJHY TOUYKY, B KOTOPON COMIYTCS BCE
4yeTbIpe yria kBajapara. Eciau coxpaHuTh B 3TOM MHOTOOOPa3uH MPEXKHIOI METPUKY, TO MbI IOJTYYUM
IpUMep JIOKAJIbHO €BKJIMJIOBA IPOCTpPAHCTBA ABYX H3MEpeHui (pazymeercsi, 3TO IPOCTPAHCTBO
MPUXOJUTCA paccMaTpuBaTh aOCTPAKTHO, HE MBITAsCh PEain30BaTh €ro B BUAE TOpa B OOBIYHOM
MIPOCTPAHCTBE: B MOCJIETHEM CITydae METPUKA HE MOXKET OBITh JIOKAIIBHO €BKJIMIOBON)» [5].

Ecnu ckneutb, OTOXKIAECTBUTH MPOTHBOIIOJIONKHBIE CTOPOHBI KBajpaTa, TO Ha IOJIY4EHHOH
MOBEPXHOCTU OyIyT BBIMOJHSIOTCS BCE IOJOXKeHUs reoMmerpun EBkinmma, Kpome TeX, KOTOpPbIE
CBsI3aHbl C HEOTPAaHWYEHHBIM MpojaieHueM JmHuil (puryp). Eciau pazmepsl Takoit nuHuu (puUrypsl)
MPEBBICAT pa3Mepbl KBajpaTa, OyAyT HapylIEHbl IOJOXXEHUS MNapajlIeIbHOCTH, €JUHCTBEHHOCTH
JIMHUAH, OTCYTCTBUS BBIJCICHHBIX HANpPAaBICHUN W JIpyrux. TakoW «CKIECCHHBIM KBAJApaT», TAKAM
o0Opa3oM, Kak Obl MMEET TOJIbKO JBEe CTOpoHbI (OukBagpar). Crocod ero oOpa3zoBaHUS MO3BOJISIET
Ha3BaTh €ro TaKKe€ CBOCOOPA3HbIM LMIMHIPOM: CPepruyecKuM (CTATUBAHUE B OJHY TOUKY YIJIOB) WU
JIBYXOCEBBIM (CKpyYHMBAaHHME IO JABYM OcCsAM). BbljeneHHble HampaBlieHUs - 3TO MOINEpEYHbIE,
IUaroHalbHble M coupajgbHble. HecMOTpsi Ha aHM30TPONMIO, TO €CTh HAJUYME BbLICICHHBIX



HaIpaBJICHUH, HAa TaKOW 3aMKHYTON IJIOCKOCTH BBITOJIHSIOTCS BCE 3aKOHBI €BKJIMJOBON reOMETpHH (C
Y4€TOM OTPaHUYEHHOCTU JUIMH MPSAMBIX), MPU 3TOM BCIEACTBUE €€ 3aMKHYTOCTH, MOKHO YBUIETh
cOOCTBEHHBIH 3aThUIOK, TPUUEM B OECKOHEYHOM KOJIMYECTBE HAPaBJICHUI.

Ha pucynke mnokazana ¢urypa - TpeyroJIbHUK, KOTOPBIM HMEET JHMHEHHbIE pa3Mepshl,
npeBbImaronme cropony kBaapara ABCD. B 3aBucuMocTH OT OpHMEHTallMd M TIOJIOXKEHUS ITOU
¢burypsl, BUIUMOCTb €€ B IPOCTPAHCTBE Pa3JIMyHA:
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Puc.10. ITnockocts ABCD, ckieenHasi o 1ByM KoopauHaTaM (IloKa3aHa pa3BepTKa So, TOBTOPEHHAS
MHOTOKPATHO BCTHIK S;...Sg). M300pa3uth TpexMepHYIO MOJIENb 3TOT'0 POCTPAHCTBA HEBO3MOXKHO, 3TO
CBOCOOpa3HbIil «CHEPUUCCKUN IUTHHIPY.

Takas ¢urypa MokeT ObITh BHMJHA OJHOBPEMEHHO C JBYX CTOpPOH: CIE€peiId M C3aJu.
CuMMeTrpus yacTell pa3iMyHa B 3aBHCHUMOCTU OT HaIlpaBJIeHUs OCH (UTYpbl: JIMOO CKOIIEHHO Kak
anemenThl [-1I-III (neBast yacTh pucyHka), 1ub60 Ha OJHOM ocu Kak aneMmeHThl [-1I (cpenusis yacthb
pucyHka). Jlrobas TMHHUS IpU HEOTPAHUYEHHOM IPOJJICHUH MOXET MOSIBUTHCS C MPOTHUBOIOJIOKHOMN
CTOPOHBI, MapauIeIbHO caMoi cebe. Ha mpaBoil yacTu pucyHka JUHUS a, HEOTPAaHUYEHHO PO IEHHAS
BIIEPE, MOSBJISIETCS B MPOCTPAHCTBE KaK JIMHUA a', a Mpoaii€HHas Ha3aj - Kak JuHus a". Touku e - €' u
g - g' SIBJISIFOTCS OTOXKECTBIEHHBIMY TOUKAMH Ha CTOpOHax kBajpara ABCD.

HumuHapuyeckuii W KOHMYECKMA Mupbl EBKIWAa, BUAMMO, SBISIOTCA €IMHCTBEHHO
BO3MOHBIMU JIByXMEPHBIMHU IUIOCKHMHU 3aMKHYTBIMM MHUpaMH, KOTOpPbIE JIOKAJIbHO 00J1aal0T BCEMHU
CBOMCTBaMM IUIOCKOro mupa EBkinpa. BpiBoapl, MONMyd4eHHbIE NMPU HUX PACCMOTPEHHM, MOXKHO
pacnpoCTpaHUTh MO aHAJOTUU M Ha TPEXMEPHOE 3aMKHYTO€ MpPOCTPaHCTBO. B nureparype oueHb
4acToO Halll pealibHbIi Qu3nyeckuii Mup m3zobOpaxaroT rpapuuecku B Buae cdepsl. Ha camom pene
TpexMmepHasi cpepa MOKET HAXOAMUTHCS TOJIBKO B IPOCTPAHCTBE YETHIPEX H3MEpPEHUU (HE cuuTas
BpemeHH). M300pa3uth €€ B akCOHOMETPUHM HEBO3MOKHO, MO3TOMY M MpPHOEraroT K YHpOUICHUSM B
BUJIE IBYXMEPHOU cepbl B TPEXMEPHOM MPOCTPAHCTBE. DTO YACTHBIN CIIydall KpUBOIO TPEXMEPHOTO
MIPOCTPAHCTBA - U30TPOIHOE 3aMKHYTOE IIPOCTPAHCTBO.

[lo anamoruu c JBYXMEPHBIM IPOCTPAHCTBOM (IOBEPXHOCTHIO) MBI MOXKEM «CBEPHYTHY,
3aMKHYTh ~ KOOpJAMHATBI ~ TPEXMEPHOIO  MPOCTPAaHCTBA B OKPY)KHOCTH,  OTOXIECTBHUTH
MIPOTUBOIOJIOKHBIE TPaHU TPEXMEPHOTO KyOa, MOJYYHMB TAaK HA3bIBAEMBIM «TPEXMEPHBIN TOp» WU
TpEXCTOPOHHUI KyO0 - Tpukyd. ['padmuecku wu300pa3suTh TaKoe 3aMKHYTOE IPOCTPAHCTBO
HEBO3MOXXHO. OueBHMJIHO, YTO MOJYYEHHBIH 3aMKHYTHI MHp SBJISETCS aHU30TPOIHBIM - B HEM
MOSIBIIAFOTCSL BBIZICJICHHBIE HampaBjeHUs. B 3ToM Mupe mr000i#l Jiyd cBeTa BEPHETCS B UCXOIHYIO
TOYKY, B HEM MOXHO YBHUJETb CBOM 3aThUIOK. AHHM30TPOIUS HANPABICHUN MPOSBISETCS B TOM, 4YTO
JMaroHalbHblEe HampaBieHUs OyayT Oojee MJIMHHBIMHU, YeM IO KOoopJauHaTaMm. Takod HEsBHO
MIPEACTABIISIIOT CTPYKTYPY Hamled BcerleHHON: ¢ OJHOM CTOPOHBI OHA CUHMTAETCS E€BKJIMJIOBOM, a C
Opyroil - 3aMKHYTOW. M3BecTHbI Oe3ycIElIHbIE MONBITKM HAWTH B HEH «JIyXOB» - IOBTOpPHBIE
1300paKeHUs rajJakTUK, YBUJIETh CBOM 3aThUIOK.

Onucanne 3aMKHYTBIX €BKIUIOBBIX IPOCTPAHCTB, KAaK IIOKA3aHO, OCHOBAaHO Ha JBYX
MPUHIUINAIBHO OTJIMYHBIX MpUEMaXx: CKIEHKHU U OTOXKIECTBIIEHUA. MeTo | CKIIeHKH, BUAUMO, CIEAYET
cuuTaTh (U3NYECKUM NPUEMOM, a METOJ OTOXKAECTBIEHUS - MaTeMaTH4YECKHMM. ODTO 3HAYUT, YTO
CKJeMKa IJIOCKOCTEW WM NPOCTPAHCTB B HTOre MAAET (PU3NYECKUH OOBEKT, KOTOPBIM MOKHO,
HanpuMep, U3rOTOBUTH B BUJIE MAaKeTa, 00bEKTa, KOTOPBIM MOXKET peaibHO cylecTBOBaTh. Hampumep,
CKJIeHKa JIeHThI ME&Omyca MOKeT OBITh NMPOU3BENECHA, TaK CKa3aTh, Ha paboueM croje. Ckieika
KOHyca, IWIMHJIpa - peajibHble (pu3nueckue npoueaypbl. HanmpoTus, oTOXAECTBICHHE - 3TO METO[
UCKJIIOYUTENIbHO MaTeMaTUYeCKud, KOTOpbIH He 0053aTeabHO IMO3BOJSET CO31aThb (U3UYECKUl,
MaTepuanbHblii 00bekT. Hampumep, oToXIecTBIEHHE TOUEK Ha cdepe oOpa3yeT 3JUIMITUYECKOE



MPOCTpaHCTBO PuMana, KOTOpOe, €Clii U MOXKHO TMPEACTaBUTh, TO M3TOTOBUTH B BHUJEC MaKeTa HE
MPEACTABISETCS BO3MOKHBIM. OTOXK/IECTBIIEHHE CTOPOH KBaJpaTa HEBO3MOKHO HE TOJIBKO MOBTOPHUTH
Ha MakeTe, HO JIa)Ke W MPEJICTaBUTh CIOXKHO. TeM Oosiee, OTOXKIECTBICHUE TpaHelt kyoa. OaHaKo, Kak
MaTeMaTHYeCKUE MOJIETM - OHHM B BBICHICH CTENeHW YAOOHBI u UWHTEpecHBL. O4YeBUIHO,
MaTeMaTHYECKOE OMMCAHUE UX HE MMEET HUKAKUX MPUHIMIHAIBHBIX TPYIHOCTEH.

[IpuHuMasi BO BHUMAaHHE STH JIOBOJbI, CJIEYET YCOMHHUTHCS B BO3MOXXHOCTH HaJU4HUs Y
BcenenHnoi nByX HMCKIIOYAOUIMX JIPYT APYyra CBOMCTB: €BKIWJIOBOW METPUKH M 3aMKHYTOCTH. Eciu
Bcenennast 3aMkHyTa, TO y HE€ HE MOXET OBITh E€BKIMIOBON METPHUKH, MOCKOJBKY HEBO3MOMXKHO
MPEACTaBUTh Cce0€ «OTOXKIECTBICHUE» TpaHell BcenenHoil. HampoTuB, eciu AOMyCTHTH TaKyro
BO3MOJKHOCTh: (DH3UYHOCTH MPOIEAYPHl «OTOXKACCTBICHHUSI» TOYEK IPOCTPAHCTBA, TO CIEAyeT
pacpoCTpaHUTh 3Ty NMPONEAYPY U Ha apyrue ¢puzundeckue Teopur. Hampumep, Ha TEOpHUIO CTPYH.

Mmnozooopasusa Kanaou-Ay

C 19-ro Beka B (pu3uke >KMBET M aKTHUBHO OOCYXKIaeTcs HIesl CO3JaHHUsl TaK Ha3bIBaeMOM
Teopun Bcero. Anbbep DiHIITEHH yaensul eif 601bpI10€ BHUMAHHUE, TOCBITUB OOJIBIIYIO YacTh CBOCH
KU3HU TIOTIBITKAM CO3JaHusi Takod Teopuu. Ceilyac mMoa HEH MOJApa3yMeBalOT OOBEIUHEHHYIO
(U3MKO-MaTEMaTUUECKYI0 TEOPHUIO, OIKUCHIBAIOIIYI0 BCE W3BECTHbIE HA CETOJHSIIHUNA JEHb
(¢byH1aMEHTallbHbIE B3aUMOJIEUCTBUS: T'PAaBUTALMOHHOE, 3JEKTPOMAarHUTHOE, CWJIbHOE M ciaboe
sIepHbIE B3auMoAeHcTBUSA. Ha »TOM myTM BCTPETHMIIOCH MHOXKECTBO TpyaHocTend. Hampumep,
BBISICHWJIOCH, YTO Beayliue (pu3nuecKue TEOPUM - KBAaHTOBAs MEXAaHMKAa U TEOpPUsS OTHOCHUTEIbHOCTH
HECOBMECTHMBI Ha MHKPOCKONUYECKOM ypoBHE. Bo Bropoil mojosBuHe 20-ro Beka BO3HMKIIA HOBas
(bu3MKO-MaTeMaTHUECKasi TEOPHUS - TEOPUsl CTPYH, KOTOpasi MO3BOJIsIa U3HAYaIbHO OObEIUHUTH BCE
(GbyH1aMeHTallbHbIE B3aUMOJICHCTBUSA, NPETEHAYs] TeM caMbIM Ha pojb Teopuu Bcero. Ho ¢ camoro
CBOEr0 BO3HUKHOBEHHUS TEOpHUSl CTPYH JJsl KOPPEKTHOIO OIMCAHMS CBOWMCTB 4YacTHI] TpeboBaia
ucnosb3oBanud ot 10 go 26 wusmepenuil. IlocnenHss Ha CErOgHAIIHMM JE€Hb BEpPCUSl TEOPHUU
cynepcTpyH — M-teopust TpeOyeT, 10 MEHbLIEH Mepe, HAIMYUS y MPOCTPaHCTBa 7 JOMOJHUTEIbHBIX
U3MepeHu, To ecTb, Bcero 11 uzmepenuii, B Tom uncie, 10 — mpocTpaHCTBEHHBIX U3MEPEHUN U OJIHO
BpeMeHHoe. [1ocKoIbKy B peaibHOCTH Mbl HUKOTJA He HabOmojanu Oosee TpEX MPOCTPAHCTBEHHBIX
U3MEpEeHul, B TEOPUU CYNEPCTPYH MPOMU3BOAUTCS TAaK Has3blBaeMash KOMIIAKTH(HUKALUs, TO €CTb
CBEPTHIBAHUE «IMILHUX» MPOCTPAHCTBEHHBIX M3MEPEHUN B CBO€OOpa3Hble KoJjibla. Pasmepsl »THX
KOJIeI] YpEe3BbIYAHO Mallbl, MIOATOM HHUKAKUMHU COBPEMEHHBIMHM NPUOOpaAMH H3MEPHUTbh, YBUIETh HX
HEBO3MOKHO.

CBepHyTh B KOJblla 7 JOTOJHUTEIBHBIX H3MEPEHUIl MOXKHO pAa3JIMYHBIMM CIIOCOOAMHU.
Hanpumep, 2 uamepenuss Mo>kHO CBEpHYTh B cdepy wiH B Top. Eciu 106aBUTh TpeTbe U3MEPEHUE, TO
npu  CBEPTKE TpEX U3MEPEHUN TMOJIY4YUTCS MPOCTPAHCTBO, MPEJICTAaBUTh KOTOpOE KpaiiHe
3aTpyaHuTeNnbHO. KpoMe Toro, cBepHyTh 3TH HPOCTPAHCTBA MOXKHO €II€ OOJBIIMM KOJIMYECTBOM
coco6oB. Jlnmss 7 wm3MepeHuii crnocoOOB CBEPHYTh MPOCTPAHCTBO HECOMOCTABUMO OOJBINE, a
n300pa3uTh UX rpaguuecku BooOIe HEBO3MOKHO. To, YTO B MHTEpPHETE BBIAAETCS 32 MHOTOMEPHOE
CBEPHYTOE MpPOCTPAaHCTBO — MHOroooOpaszue Kamabu-fy, Ha camom jene SBIsE€TCS TPEXMEPHBIM
00BEKTOM:

Puc.11. TpéxmepHas Bu3yanusanus MHoroooOpasus Kamaou-Sy

Kak BugHO Ha pHCyHKE, Takoe TelO JOCTATOYHO MPOCTO HAPUCOBATh M JAXKE€ HM3TOTOBUTH,
Hampumep, U3 IIacTwivHa. CuMTaercs, YTO YHUCIO BapUAHTOB CTPYHHBIX Teopuil B M-teopuw,



NPUBOJAIIMX K NPUEMIEMBIM B Pa3HOiM cTemeHH pesynbTatam, mpessimaer 10°°. Bmecre ¢ Tem,
CYIIIECTBYET PACCMOTPEHHBINA BHINIE CIIOCOO OTOXKIeCTBIEHUA. Eciam momycTuTh (DU3UYHOCTH ITOMU
MIPOIIEAYPHI - OTOXKECTBICHHUS, TO MOKHO OCYIIIECTBUTH OTOXKJECTBICHUE KPAHHUX TOUEK KaXKI0TO U3
JOTIOJTHUTEIILHBIX U3MEPEHUHN, BMECTO «CBOPAUYMBAHHS» UX B OKPYKHOCTH. [Ipm 3TOM mosrydeHHOE
MHOTOMEPHOE TPOCTPAHCTBO OYAET TOXKIECTBEHHO MHOTOMEPHOMY IUUIOCKOMY  E€BKJIHJIOBY
MPOCTPAHCTBY, C Y4e€TOM OCOOCHHOCTEW HEOTpaHWYCHHOTO TMpOJaJeHus JuHui. Takas
KOMMaKTU(DHUKAIUS «JTUITHUX» U3MEPEHUN B TEOPUHU CTPYH Yepe3 OTOXKIAECCTBICHHE, BUIUMO, UMEET
€MHCTBEHHBIN BapUaHT U HE TpeOyeT CTOJIb CIOKHBIX MHOT000pa3uid, kak Kanabu-y. B pesynsraTe
KOJIMYECTBO CTPYHHBIX pelIeHni M-Tteopu, «IaHamadT TeOPUm» MOKET CYIIECTBEHHO COKPATUTHC.
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The spatial lensing
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m55@mail.ru
Abstract

The empty curves space possesses the properties of lenses. It is possible snap the flat
Euclidean space by the procedures of gluing, with the preservation of local Euclidean metric, without
giving them the properties of lenses. Gluing of the extra dimensions in string theory can eliminate

from it a Calabi-Yau manifold and to reduce landscape theory.



