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H.III Illegenes

3acnyxeHHbI apxurekrop P®, noueTHslil uneH Poccuiickoil akaaeMun apXuTEKTypHBIX U
CTPOUTEINIBHBIX HayK, I'. Koctpoma

OCHOBAHUE OCHOBAHUM

BOTl — oH EcTb unu ero Het?

lMucemo Cepeeto [eliHa, 2opod bepdck
Hosocubupckoli obaacmu.

Kamenw npemMKHO6€EHUA

Hoporoii Cepreit AnekceeBuu!

B cepenune utoHs, 3HakoMsACh ¢ Moel cTtaTheil "EnnHuIbI ecTrecTBEHHOM reoMeTpun’”,
HOCBALIEHHON (hopMO0OOpa30BaHUIO B MPHUPOJE U MCKycCTBe, Bbl Hanum ommoOKy, KoTopas
MpeylaraeMyr0 TEOPUIO COKPYIIAET, KaK KapTOYHBIM TOMUK (MO0 37ech Bce CBs3aHO). Peub
uner o Bropoi teopeme HI/I(paropa4 . Bropas teopema [Tudaropa (BTII) nexut B ocHOBaHHH
ectecTBeHHOM reomerpur; B pyHaamente BTII nexut npeodpazoBanue AByx cdep, 1uaMer-
pBI KOTOpBIX afi(ny=1 u AB(Q)Z\/E. N Brl HenoymeBaeTe, Kak MOTYT CO8nadamb NOaI0Chl
IByx cdep, nbo "ecnu yucna, 3ty ABe cheprl oOpazyoire, HECOU3MEPUMBI, TO, 10 Onpede-
JIeHUI0, _NONIOCbl_00HOU cihepbl He Mo2ym coenacmb ¢ noniocamu opyzou cgepwr”. 1puunn
Bamiero Hegoymenust MoxeT ObITh ABe. A): Bbl pemmin, uto BTII yrBepxaaer, oyaro 1 =

\/g. Takoe BIeyaTIICHHE MOTJIO BO3HUKHYTb, €CJIN Bu1 cmewanu ose pas3Hble qulS’bl CO6I>ITI/I$[,

OTPaXKEHHOTO TEOPEMOii, ¥ yBHIEIHN TO, 4ero B Teopeme HeT. Teopema yrepxkmaeT: V5 =
V5. Pucysok 1 nemaer 570 oueBHmnHbIM. OH MOMOTaeT MOHSTh, YTO PA3NAYACT W COCAMHICT
9TH J1B€ (a3bl B cTpykType BTII.

[lepBas ¢aza — oObIyHast reomeTpusi. /[ee cheprueckue MOBEPXHOCTH QOHO20 U MO20
Jice Quamempa PaBHOIIPABHO BIOXKeHbI ApyT B 1pyra. Chepa @ ABy =5 nocmpoena mou-
kamu W; chepa QAByg=V5 nocmpoena moukamu V. Chepbl BIOKEHBI APYT B Ipyra MOTO-
My, uto Touk W u V ne mozym cOBNACTb: OHU yJalleHbl OT OOLIMX JJIs HUX noitocoB A u B
HA PACCTOSHUS HeCOUu3MepuMble, KAk HeCOM3MEPHMBbI CTOpoHa 1 1 jguaronans V5 B IBOHHOM
KBajpaTe (unoexc Ny osnauaem uucia HP, ocnoeanue ux uucno "1". A unoexc (0) 3nayum

uucna, kpammsvie modymio \'5).
Bropas daza BTII — deusrcenue. 10 yxe HE cTaTUKA, HE pucoBaHUE (HOPMBI, a reo-
MeTpudecKkuil 0opas npoyecca cmanosnenue ¢popm — EnuHui ObITHSL.

* U. llesenes. Enuauner ecrecrBenHoit reomerpun // OKO-notennuman. 2016-2017 rr.

206



9KO-MOTEHLIMAJ (EKO-POTENCIAL) Ne 4 (20), 2017

Ha pucynke 1 npusenensl, u3 orpoMHoro MHoxectsa ypasuennii BTII, npogyuupy-
romux cepol, Tpu ypaBHeHus: YCII-1, YCII-8 u YCII-3. B nenom nzo0pakeHa skcnancus
JBYX JPYT B APYT B Apyra BIOKeHHBIX cdep. Tpu paza B pazHoM MacmiTabe mokasaHa ofHa U
Ta )K€ B IpUHLMIE KapTUHA: nuamerp AB yeenuuusaemcsa, uzmenas nonoscenue touexk W
U V, IpeACTaBIsIOIMUX BMECTE PUTM CTaHOBIICHUS IBOHOM chepsl D U ee CTPYKTYpY. >

IlIpoonema

Utax, ouamempul Komniemenmapnwix nap cpep pasuvt,— \'5=/5 u t.1. Bompocos

HET, eC/M HeJOyMEHHe MopoxaeHo MupaxoMm "1 = /5". Ho, BO3MOKHO, NpHUYHHA HHAsA?
Cytb B TOM, uto BTII npennoxuna reOMETpUYECKYI0 MOJI€]Ib, B KOTOPOM HEUCUUCIUMOE
MHOXecTBO chep AB pasnoii eéenuuunst u paznoii énympenneii cmpykmypust 00beIUHEHO 6
00HY 060uiHyI0 cghepy @. KommeHTapuil K 3TOH MOJACIM B MyOJUKAIUAX MPEICTBHO CKart.
He pacckazano oemanvro: 1) Kak 3TO COSIMHEHHE MPOU3OILIO M 2) MOYeMy OOBbEAMHCHHUEC
pa3HbIX Map KomruieMeHTapHbIX Touek W u V, pas[ieneHHbIX U NPEeACTABISIONUX pUmM Ce-
YeHU pacuupstonieiics chepbl,— CTpyKTypy ouckpemuyto, BTII umenyet cehepoit, T.e. He-
npepebIHOll CTPYKTYPOU TOYEK, €€ BBITIOTHSIOMINX ?

Teopema BTII Hurge He TOBOPUT, YTO 1=2=3=\/5 =5 u Tomy mogoOHoe. [Toatomy
Bam Bompoc, B iepBoi ero MHTEpIpeTaniy "Kak MOTYT COBIIaJaTh MOJIIOCH IBYX cdep...." n
T.1. HeymecteH. Ho eciiu chopmynupoBaTh Tak, — OH He MpocTo ymecTeH. OH eHeH, MpuKa-
caeTcsi TIIyOOKHX MCTUH. ECTECTBEHHAss T€OMETpHUs CYITHOCTBIO CBOCH OOpalieHa K caMoit
riryookoi mpobseme nozHanust mupa: "boz — On ecmoy unu boza nem?" OHa et nyTh K ee
peuenuto He B chepe punocoPpcko-MHTYUTUBHON WK (PU3HKE, a B MAaTEMAaTHKE,— HAYKE TOY-
HOM, kak 3ameTun JIaHaay, CBepXbeCTECTBEHHON: B a0CTPaKIUAX YUCTOM reoMeTpuu. TonbKo
TEOMETPUU U YKCIIaM JOCTYIIHBI U BCE BETBU HAYKU, U UCKYCCTBO. Jlornka reomeTpuu Hepas-
pBIBHA.

Wrak, oTBETUM Ha TPU NOCTABJICHHBIE 3/1€Ch BOIIPOCA.

ﬂ80ulll-l0(3mb u mpueduncmeo

1) Kax smo moeno npouszoumu.

B ornnume ot oObuHON TeoMmeTpuu, EcTecTBeHHass reoMeTpus COCPENIOTOUYEHa Ha
Hauane nayan. Bropyro teopemy ITucdaropa untepecyer He cama gopma, a MPUHIIUI €€ CTa-
HOBJICHUSI, HadaJlo (hOpMOOOpa3oBaHus, sIBIICHHOE akToM craHoBieHus beitus. BTII pucyer
YHUKAIIbHBIA MUT — CUHTYJIApHYI0 Touky Hauana. [lo ogny ee cropony Huumo, a 1o 1pyryo
— o0pa3 peanvno cywiezo, coocmeenno bvimue. Myicnp Harenena B Touky, rie 10-ObITHE
IPOCTPaHCTBA-BpEMEHH U J10-ObITHE (pu3ndeckoit sHeprun — Huumo — orceueHo ot boimus
(Bcero peasbHO CyIEro) HEMPOHUIIAeMO-4YePHOIi cTeHol — HaBcerna. Eciu Bompoc: 4To no

> (EQuHUYa, npedcmasneHHas Ha puc. a, meHobwe EQuHuYsl puc. b e \/34 pasa, u meHbwe EQUHUYbI puc. € —
8 \/37 pas. Mpasun croneHUs, YMHOMEHUA U U381eYeHUA K8adpamHo20 KopHA 00CMamo4Ho, Ymobsl eu-
demb, Ymo duaMempbl KOMAeMeHMAapHbIX cep sce2da pasHsl. BT ymeepmdaem 1=1 u v/5=/5:

YCN-1. Ana umcen N ummeem AB= V12 + 22=4/5. Ona  ducen 0O: AB=0 + +5 = /5.
V5=v5.

YCN-8. Onsa uucen N: AB = V112 4+ 72=+/170. [Ona uucen 0: AB= \/(5\/3)2 + (3v5)2=V/170.
Vv170=v170
ycn-3. Ans umncen N: AB= /82 + 112=+/185. [na uucen 0: AB= /(6\/3)2 + (/52 =/185

V185=v185
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my CMOpoHy 3TOU CTEHBI, IOCTABIIEH HayKOM, TO KIIIOU K €r0 PEIICHUIO U3BECTEH BCEM. JTOT
KJIIOY — TJIaBHBIN MPUHIUI HAYKU: 6ce cyujee umeem npuuuny. Hayka u ecTb MOMCK IpH-
YHH.

BTII — reomerpuueckas abcTpakiys, KOTOPOW OTOOpaKeHbI MPUCYIIUE MaTepHallb-
HOMY MHUPY 4Y€PTHI U CBOMCTBA. YpPaBHEHHE CUMMETPHUHM nap, unciio O, uMeer 1Ba reoMeTpu-
yeckux o0pasza. OuH U3 HUX — JIB€ chephl, COeTMHEHHBIE B OAHY chepy ¢ 00IMMU Motoca-
mu. Ee co3nano Hame BooOpaskeHue, Bo3Bparias chepsl O, 4UCI0 KOTOPBIX HEMCUUCITHMO, K
uctoky. Jwuamerpsl chep 0 < AB — oo cxxaTsl HamMM BooOpakeHneM B Touky Hadana, B
coctosiHe Tpea-0biTrsi. I1o Ty cTOpPOHY HeNmpPOHUIIAeMO-YePHO CTeHbl AuameTpsl AB, =
0. Oto — Hoea bvimus, ve sBIICHHAs €Illle HUKOMY reoMetpusi. CUHTYJISIPHOCTh CBEPHYTa B
TOYKY @ HyseBoro pasmepa. Ho 3to Huumo, koTopoe B MOTEHIHH YK€ COJAEPKUT B cede
Bce: n metamopdo3b1 GOpMBI (MPOCTAHCTBO-BPEMSI), M TO, UTO (PU3HUKA UMEHYET dHEPTHUEH.

K anroputmy Hoesa Bvimua wbl unem u3 mupa peanbHoro. CBoHCTBa (pru3HuecKoro
MUpa OTpa)keHbl CTPYKTypor D-ceprl. AOcTpakiius, MPeACTaBIAIONIAs 3aKOHBI CTaHOBIIE-
HUS GOPMBI MO ITY CTOPOHY HENMPOHULIAEMO-YE€PHOH CTEHBI, B MUPE MaTEPUATBHOM, 3TO
yKe He TONIbKO reoMeTpusi. CHHTYISAPHOCTh, SAPO IIKAJIbBI METaMOp(o3 MO ITY CTOPOHY
YepHOU CTEHBI SBHJACh OTTY/AA. 3/lech OHA MpejacTaBieHa c(heprHuecKuM sIpoM, IEHTpP KO-
TOPOTO TOYKA .

-1
Jlmamerp sapa Ml BEIMHCTHIH. ofo= 2X v 3PV5 . OTciona BOSHHKAET U YCTPeM-
JsieTcsi B 0ECKOHEYHOCTh OeCUMCIIEHHOE MHOXKECTBO aBTOHOMHBIX cdep: 0 < AB — oo,

2) Ha xaxom ocnosanuu BTII suoum u umenyem cosokynnocmu movex W u V_chepu-
yeckumu nosepxnocmamu () < AB — 0o, B TO BpeMs Kak KaXXJ0€ YpaBHEHHE CUMMETPUU IMap
CTPOUT HE JIBE MOBEPXHOCTU (HEMpEepbIBHbIE COBOKYMHOCTH TOYEK), a JIBE pa3ieliecHHbIC B
NPOCTPaHCTBE 3aMKHYThIe OKpyxHOCTH (W 1 V).

OO6pa3 craHoBieHus dgouyen. [lpuunna ObiITHS — udeu cmanosnenus — BTII no Ty
CTOPOHY YEpHOU CTEHBI, B (PU3MUECKOM Huumo, TJe HeT B3aUMOICHCTBUI, HET SHEPTHHU TIPH-
TSOKEHUH, U, CIeI0BaTeNbHO, HET (PM3NYECKOTo NMPOCTPAHCTBA U BBIAEICHHBIX HAlpaBlICHUH,
I7ie Hem nouamusa eepmukany — chepa ayfly CBepHyTa B TOUKY W. OCOOEHHOCTh COOBITHS
"cmanognenue" B TOM, 4YTO 1O 3Ty CTOPOHY YEPHOI CTEHBI MPOM30IILIa (paHTacTUYECKas Me-
tamopo3za. To, 4TO MPOU30ILIO ¢ TOUKOH w (TpaHUIla Pea-ObITHS U ObITHA), — TaliHA. DTO
HETIOCTIKUMO, Kak Bonbiioit B3pbiB. MWIIHOHBI 1 MHJUTMAP/IBI TATAKTHK, KaK 3TO OTKPBITO
HE/IaBHO TeJecKonoM Xab0i1a, paCKUHYJIMCh OT HAC Ha YAAJCHUU B YEThIPHAALATh MUJUIHAP-
JIOB CBETOBBIX JieT. Kak BCs 3Ta 4ymOBHUINHAS HEBOOOpa3zuMasi SHEPTUs MOTJa OBITh OTHOU
TOuKOM mpoctpancTBa? Uto nepBonpuunHa? IlpeacraBuTh Bce 3TO Ha ypoBHE (PU3UKHU He-
BO3MOXHO. HO BO3MOKHO Ha SI3bIKE T€OMETPHUH.

ITo Ty cTopony — npen-oviTue, mouka w. 3apukcupoBanHOl BepTUkanu AB ObITh HE
MOKeT. HMoesi bbimus, npoiuds uepe3 AAPO CUHTYISAPHOCTH (YEPHYIO CTeHY, CBEpPHYTYI0O B
chepy, IEHTP KOTOPO# TOYKA (), CTAHOBUTCS MPOrPaMMOi BOILIOIICHU. JIOTHYHO T0ITy-
CTUTh, YTO IO 3Ty CTOPOHY, 32 MPEJEIOM SIpa-CUHTYISIPHOCTH, MaTepus 'OMHUT" O Mpo-
CTpAHCTBE HYJIEBOM MEPHOCTH. Spo — eTMHCTBEHHO BO3MOXHOEe MecTo BcTpeun Maen (no-
ObITHE) U IHEPIUHU BOIJIOLEHHS, CKOHIIeHTPpUpoBaHHOH B CuHryaspHoi Touke HayaJa.

B MrHoBenue BO3HMKHOBEHUs MaTtepuu (Oosblie Herje) Bo3HukaeT [lamsars marepun:
NaMsITh TATAKTHK, KUBBIX CYIIECTB, TUIAHET — FeHETHKA. JIMCKPETHBIE eIMHUIIBI OBITHS HECYT
B ce0e HeNmpepbIBHOCTh. DTO MOXKET OBITh OTYETIMBO MOHATO B reoMeTpuu. Bee monoxeHus
Oonporo muamerpa chepsl Mo Ty CTOPOHY ObITHSA WHBAPHAHTHBL. COBOKYITHOCTH BEpPOST-
HBIX (B IPUHIMIE JTI00BIX) MonoxkeHuilt ocu chepsl AB o3nauaer, uro mobas Touka W 6o
V MoxeT ObITh MpeJCTaBI€Ha HaxosIIecs B 000N TOuke cepruyeckoil MOBEPXHOCTH, B
KOTOPYIO CBEPHYTO HAIIMM BooOpakeHneM MHOkecTBO cep 0 < AB — oo. BepHyTh MBICIIBIO
cdepsl Moaenu "bonbuioro B3psiBa" B TOUKY 0 — 3HAYUT BEPHYTH AMCKPETHOMY HETpEphIB-
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HOCTh. bonbime okpysrcnocmu cdep, MOpoKACHHBIE MTHOBEHHO B Touke Hadana (cedeHus
chep), yXoIaT aBTOHOMHO B TIPOCTPAHCTBO OBITHS chepamu.

Korna o6HapyxuBaeTcsi CBs3b SIBICHUH U (AKTOB, Ka3aBUIMXCS Pa3pO3HEHHBIMH, pa-
Hee He 3aMEeYEHHasi, He OLICHEHHasl, )KEJIaHue MOHATh U 0000IIUTh UX KaK HE4TO LEeJIoe IpH-
BOJUT NOPOM K B3IVIAAY NapaJoKCaJIbHOMY, IPOTUBOpPEYAILIEMY TaK Ha3bIBAEMOMY 30pa6oMy
cmuicny. EcrectBennas reomerpust (EI') — Hayka o mpocTpaHcTBe U (hopMe — HIIET MOCIe10-
BaTENbHYIO U CTPOWHYIO JIOTUKY BO3HUKHOBEHHS ()OPM NPOCTPAHCTBEHHBIX TEN — €IMHMIL
obITHs. Kak oka3anock, OHa criocoOHa MOJenupoBaTh (JOPMbI U QJITOPUTMBI, YAOBIETBOPSAIO-
mwe QyHIaMeHTaTbHBIM 0000IIeHusIM (PU3UKH, OMOJIOTHH, 3aKOHAM HCKYCCTBa U JOrMaTam
PEeIMTUM U TI0-CBOEMY OTBETUTHh Ha BOIPOC, KaK MPOU3OIUIO U cmano ovime ""'uz 00nozo —
éce'". SI3p1KOM 311€Ch CTy’KaT Yucia u (PUrypel.

YroObl ATOT S3BIK — FEOMETPHUIO JIBWKEHHS — IOHUMAaTh, HEOOXOIMMO MPOSCHHUTH
CMBICJI, KOTOPBIH OuHaMuxa cmanoenieHusi BIOXKWIA B Takue aOCTPaKTHbIE CHMBOJIBI, Kak
YHCII0 M reoMeTpudeckue Gurypsl u tena. OObraHas reoMerpus (GOpMBbI COMOCTABIISIET, pas-
auyas U otoxxaectsisis. Ho xuBast mpupoaa - He cratuka. JKu3Hp — 3T0 mpornece npeodpaszo-
BaHW, IBUKCHUE, 3TO HEPA3pbléHasn 1erb MeTaMop(o3 mpupoaHbix (GopMm, B KOTOPOH Bce
B3auMoInpoHukatouie cpszaHo. EI' aTo He Tonbko ¢opma cama 1o cede, HO, MPEXKIE BCETO,
IPUHLINI, KOTOPOMY IOJAYMHEHBI npoueccel cmarnogienus. CUMBOJIBI — T€OMETPUUYECKUE
(GopMBI M YKCIIa — 3TO SA3BIK, MO3BOJIAIONINI 3pUMO U Ha YPOBHE COBPEMEHHBIX HayK OCO-
3HaTh BEJIUKYIO MBICIb aHTUUHOCTU "MUP ecmb 4ucao", 1 OTBETUTh Ha BOIIPOC, YMO NOpo-
ouno mamepuio, NPeACTaBUB (UIypaMu M aIrOpUTMAMU OOIIMH NPUHIUI CTAHOBJIEHHUS
¢dbopM B ipupo/e.

HauneMm ¢ yrounenust nByx nonstuil. Yto ckpeiBaercs 3a cinoBamu "Hucno" u  '"reo-
MeTpuyeckoe mpoctpancTtBo"? "'eomerpuueckoe NMpocTpaHCTBO' — 3TO Benuyaimas ad-
CTpakLusi, OXBaThIBaloOIasi Bce cyliee 0e3 KakuX-JIn0Oo OrpaHUYeHUi, 3TO MHTEUICKTOM Ye-
JIOBEKA CO3JIaHHBIA METa-A3bIK, BMEIAOINN peanbHOoCTh. KoHkpeTHas nens EI' — 1o, 4To 0T-
JMYaeT ee OT TeOMETPUU OOBIYHOM, — PeACTaBUTh (PUI'YpaMU U YPaBHEHUSIMHU npouecc CTa-
HOBJIeHUs npupoaHbIx (opm. Kirou x ee pemenuto gaer cioo YMCJIO. ['eomerpuueckoe
IPOCTPAHCTBO (MHCTPYMEHT MO3HAHMS MPUPOABI) 08OUUHO, KAK OGOUUHO YHUCIO. DTO Bax-
Heliiee yTBepxaeHue: u3 Hero EI' JOrM4HO CTPOUT CBOM alrOpPUTMBI U 00pasbl.

3) Ha kaxom ocnosanuu BTII uzobpasicaem sce amo mHodxcecmeo cep 8 Touke ux
603HUKHOGeHUsI Kak 00HYy mpuedunyio Cehepy (cghepa 6 cgepe).

Ilenocmnocmo

['eomeTpus HauMHAETCs C TOYKU. A UTO €cTb mouka B reomerpun? I'eomeTpus omnu-
CBIBAET MPOCTPAHCTBO; CYTh MPOCTPAHCTBA — PACCMOsAHUE; HET PACCTOSTHUN — HET HUYETO: HA
MaTepuu, HU ObITHs. JlaquM TOUKe HaJelIEHHOE CMbIC/I0M ONpE/eTeHNe, eIMHCTBEHHO BO3-
MOYKHOC, aJIbTCPHATHUBBI HET: TOYKA €CTh ABC TOYKH, paCCTOAHUE MCKIY KOTOPBIMU PaBHO 0.

Ho MHOr0 TOYHEE U MoJIHEee MPO3BYUUT OIPEICIICHUE. MOYKA eCb 06e MOYKU, NO-
MeugeHHble Opy2 6 Opyea; cghepa, Kak oopas 360110UuU MOUYKU, eCMb Chepa, noMeu|eHHas
6 cghepy.

OCMBICITNB OTYy NPOCTYIO UCTHHY, MBI BCTAEM TBEPAO HA IIOUYBY JIOTHKH. HGHB JJOru4ye-
CKUX cyxaeHuit oopena Hauano. 910 Hayano JBOMCTBEHHO. /J[BOMYHOCTH MCXOAHOTO MOHS-
TUA TCOMETPUN mMOUYKa OTBCYACT ABOMYHOCTH UCXOAHOI'O MOHATUA MATCMATHKH B LCJIIOM —
yucno. Yucno taxxe 06ouuno u mpueduno. CuMBOJ 7 JUILEH CMBICTA, €CIIU €My HE COIO-

7 1
CTaBJieH CUMBOJ eauHuna, 1. [Ipsmere, w = 7 = 1 H oOpaTtHbIe - UMCTIa BO3HUKAIOT M HCYe3a-
0T OJHOMOMEHTHO, — KaK JyIlla ¥ TeJI0. DTOMY MPABWITY IPUPOJIA CICTYET HEYKOCHUTEIBHO.
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ﬂeoutmocmb €CTh mpueduncmeo

JBonunocts (uucno 2%1), u uncna 1 u V5 cocraBuam BMecTe unciio 30710TOTO ceue-

V5+1
Husa @ = — 3neck kaxaoe u3 gucen 1,2, V5, 3, ecTh CIPYKTYpa; KaX0e — TPHaIA.

Crpyxkrypsl "Lensie uncna-Enuaunel" — 3010mete napwt ancen + 1)

1= 1= 2= 2= \/E: 3=
q)+1 _ q)—l q)+2_ cD+1 CD+1+ CD_Z CD+2— CD_l (D+1+ CD_l q)+2+ CD_Z

Yucno @, "Cummempus nap", naet ooumi ko4 K GOPMUPOBAHUIO UeI0CHIHO20, HE
pa3apoOIeHHOr0 Ha YacTH ONUCAaHUs MHUpa. 3aJadya BUJAETh MUP LIETOCTHO OCTPO CTOUT Iie-
pell eCTEeCTBEHHBIMU HayKaMH — (pU3MKOW M OMOJOTHEl, U TakkKe HayKaMd T'yMaHHTapHbI-
MH,— JIOTUKOH W ¢uiocodueii, mepen peauruen, nepea uckyccrom. Ilpu moaxoae nHom — B
rpaHUIax J000i U3 MePeUNCICHHBIX chep MHTEIICKTa U YyBCTBA, B3ATHIX Pa3/elbHO, — II0-
3HaHWE MCTHUHBI PACcCEYCHO TIYyXUMH SI3BIKOBBIMH Oapbepami, 3ajada Hepaspemmnma. Enun-
CTBEHHBII YHUBEPCAJIbHBII HHCTPYMEHT UHTEIUIEKTYAJIBHOIO MIO3HAHUS MUPA, 1EHCTBYIOIINN
Y TOCIIOJICTBYIOIIMN B JIF0OOH Hayke U Mpodeccuu, — A3bIK MAaTEMATHKHU.

Wtak, cumBoJbI-uucia u cuMBOJIbI-puUrypsl uMeroT B EI" ocoOenHbIi cMbici. Yucna
— HE TOJIbKO HOME€pa WJIM COOTHOLIEHHUs BelWYMH. OHU 3HAUaT 3/1eCb KAuecmeeHHoe OmJiu-
yue cywyHocmeil, B3aIMHO JIONOJIHSIOLIUX APYT JApyra U BMECTE COCTAaBIISIONINX OJHO, Enu-
Huny beitus — Llenoe. I matemaTuka 3/1ech Bblpa3ujia Kauecmeo mpueouHcmea: TaHYo
cyTh 00pa3a, J0CTYIHOro BocnpusaTuio. s 3peHus ase ceppl, COCTaBUBILINE BMECTE cPepy
onHoro auamerpa AB, — pasnvle cmpykmypel, HO B3aUMOJIEHCTBHE UX TAKOBO, YTO, OCTaBa-
sCb 000CO0IEHHBIMU "9T0", OHM COEIMHEHBI BO BPEMEHH U IPOCTPAHCTBE B OOHO.

Oovedunaem ux 6 00HO yenoe APKO GbIPAINCEHHDBLI KAYECMEEHHbLII NPUSHAK: CHO-
coonocmy Eounuy paznozo pooa, 3aumooeiicmeys, cCmpoums cebe nooooHvle CHPYKmYy-

pol.

Ho "B3aumopeiictBue" — yxxe oOnactb (pu3MKU M OMOJIOTHMH, OONACTh TOCHOJCTBA
IBWKeHUs. B ¢u3nke MUKpoMHpa U Takke B MOJIEKYJIAPHONH OMOJIOTHH JeHCTBYET MPUHIIMII
"KOMIUIEMEHTApHOE MPOTHUBOIOJIOXKHO". B MOHATUSAX T€OMETpUM 3TO 3HAYUT "KOMILJIEMEH-
TapHOE Hecou3MepuMo". ECTeCTBEHHbIE HAyKM M INOJApPWJIN IE€OMETPHHM 3TO HEIOCTAOIIEE
3BEHO, ClIeJalli HayKy a0CTPaKTHYIO MHCTPYMEHTOM I103HaHUS 3aKOHOB FapMOHUU B MPUPO-

ne. B crpykrype EI' necouszmepumocmu uncen 1 n V5 NPUHALJIEKUT TJIABHOE MECTO.

3onomoe ceuenue

Enmamusr 1 u V5, B cTpykType 30n0moe cewenue ecth MOIYIH, HECOM3MEPUMBIE

MMEHHO TaK, KaKk HecousMepuMmsl cmopona 1 u duazonans \'S ¢ osoiinom keadpame. Ouu
KOMIUIEMEHTApHBI; OHU OJJHO U TO XK€ I10 CYIIHOCTH, HO C IPOTUBOIOJIOKHBIM 3HaKOM. Enu-
muma 1 =4+®+t — ® 1, Epunuma V5 = 40t + o1, Pucynku 1 m 2 mokaspIBarOT, KaKk
cTpykTypa "chepuueckas noepxHoctb N u crpykrypa "cdepuueckas moBepxHocTh O,
reoMeTpusi U aiaredpa BMECTe CIUTHI B METaPU3NYECKYIO CTPYKTYpPY IMOTpsACarole KpacuBO
NepexoAsIuX Ipyr B JIpyra cTpykTyp. CokpoBUIIHUIYY MeTamopdo3 ¢ umeHem “3o10moe
ceuenue". JIBe chepsl CIUTH B OJIHY; U, U3MEHSACh U OCTaBasich coOo, uncio @ obpazyer
0ECKOHEUHOE KOJMYECTBO pa3 KOMIUIEKCHI Iaphl Map YHcel, HECOM3MEPUMBIX IO IBYM OCHO-
BanuaM, "1" u "5 " DyHIAMEHTAIBHO TO, YTO KaXKJas M3 JABYX COCIMHUBIIHMXCS B LIEJIOE
cdep coxpaHseT HEIPUKOCHOBEHHBIM CBOE "3ro": HU oJHa Touka chepsl "cmpykmypa uucen
N" He mnomagaer B Kakylo-nmubo Touky chepsl "cmpykmypa uucen 0! Ctpyktypsl N u @
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CYIIECTBYIOT U OTJEJIBHO U COBMECTHO KAK 0OHO yeoe, U 3TO Mbl TOJIBKO YTO MaTeMaThye-
CKHU JIOKa3aJIH.

Teneps HaM TPEACTOUT JOKa3aTh, YTO B CAMOM HCTOKE 3TOTO aJrOPUTMa, B CHHTY-
nspHoit Touke Havana, 3TO 1eNI0e — d6e chepbl — MEPEXOAUT B €TUHCTBO Yemvlpe cghepbl, KO-
TOpBIEC BO3HUKAIOT U UCUE3AIOT 0OHO8PeMeHHO. ITO J0KA3aTEIbCTBO MIPUBEICHO Ha PUCYHKAX
2 u 3. UyTh nmo3ke Mbl 3TO paccMoTpuM. Ceilyac BaKHO OTMETHUTh CIEAYIOIIEE.

Meraduznueckass moznens (hopmoobpaszoBanus, Bropas teopema [udaropa 6o émo-
poti ceoeli  ¢haze mpuodpena CTPYKTYpPY, HO3BOJIAIONIYIO BUJETh B HEMl Mojenb bombiioro

B3pbIBa. YTBepxkaasd Takytro cTpykrypy, BTII nurae ne rosoput, uto 1 = V5 (cmoTpu cTpa-
uuny 1). Ilpomusopeyus ¢ EI' nem. Bce Touno HaoOopot. IlpucyrcrByer oHO B husuke. Ho
¢duznka 0 HeM OOBIYHO HE BCIIOMUHAET, IOTOMY UTO Pa3pelluTh €ro He CrocoOHa.

UYepTeky, MOSACHAIOLIME U Yymeepicoarujue KaiecmeeHnoe HepaseHcmeo 4ducen u
cmpykmyp N u O (puc. 1-3), mo3onstor chopmynupoBath cBoiicTBa Cunrynsipaoid Touku
Hayaja, HaliTU €€ TPaHULIbI U ONPEAEIIAIOT TPU KOHCTAHThl ECTECTBEHHOIN r€OMETPHUHU.

Hcemoku

@®u3Mka NpeanoyaracT UCTOKOM M INPUYMHOM DBBITHS Hanuuue OrpOMHOM 3HEPTUH,
CKaTOM B HUYTOXKHO MaJioil Touke mpocTpaHCTBa-BpeMeHH Ha rpanuiie He-ObiTus u bbiTus,
TaM, IJe 10 OJHY CTOPOHY HIKalbl BpeMeHU — Huumo, a o Ipyryro yKe CyLIECTBYET npo-
cmpancmeo-épema. Ho npuyuny nosisneHus: u3 abCom0THOTO He-beiTus »Toi anTactuue-
ckoil Touku Hayasia, B KOTOPYIO CXKaThl IPOCTPAHCTO-BPEMsI M OTPOMHAsI, HEMBICIUMAs YHEP-
rusi, pu3uKa He Ha3bIBAET.

Hayka Tam, rjge rocno/cTByeT JIOTUKa ypaBHEHUN — JIOTMKA MPUYMH U CIEACTBUM.
Anroputm "Bropas teopema [ludaropa (BTII)" sTy npuunHy Ha3bIBaeT U OOBACHSAET MPO-
CTO U HAIJSJAHO Ha A3bIKe NPOCMPAHCMEA, HE HYXK/AACh B CIOXKHEHIINX XUTPOCIIETEHUAX
pa3ziesioB MaTeMaTHKH, CO3aHHbBIX 175 oOciayxuBaHus pusuku. B EcrecTBeHHOI reomeTpun
IpUYMHA anroputMa crtaHoBieHuss mupa npocrta. ECTb yHukanbHas u BceoxXBaTbhIBaroliast
Mmetaduznueckas OanHocmy — TBOMYHOCTH Mupa. OHa dama! Kem? — Bompoc. Ho ona —
ECTb. Nwms eit Tpueouncmeo. B Touke Hauana coequHensl 18a Hadana. Chepol N u 0, B3a-
umojeicTBys, co3nanu Tperse chepy @, Llenoe. BTII crporo nokasbiBaeT, 4To 3T0 COBMeE-
IeHUE BO3MOXKHO. [10CKONIBKY J1BE 00unakosozo ouamempa chepuueckre nmopepxHoctu AB
U A1B1 UMEIOT pa3nyro BHYTPEHHIOIO CTPYKTYpPY, HU OfiHa Touka cdepbl N He momnajgaer B Ka-
Ky10-u00 Touky cdepbl © B cuiry Hecousmepumoctu yrcea N u @. Mopaens Heo6Xoaumo
npuBoauT k oco3Hanuto TPUEJIMHCTBA. Mup — He TONBKO mMamepus, HO U TpeIie-
CTBYIOLLASl €U, ee noposxcoaowas memaguzuueckas 0GHHOCHb — uodes, NOJyYuBIIas sAC-
HBbIH YHMCJI0BOI M reomerpu4yeckuii o0pa3. Bmecre onn — I]enoe. B ocHoBe EI' nexxar tpu
BEJIMKUX COKpoBHIlA HayKu. Cokposuue ceomempuu — 3onomoe cevenue. U 0ea coxposu-
wia puzuxu mukpomupa, 1): B marepuaabHOM MHpE JICHCTBYET U OIMPEACIISET €ro pa3BUTHE,
ero auHamuky, npuHmun "Komnniemenmapnoe npomueononoxcno", oObeAMHSIIOMNN HE
BCSIKHE, a TOJILKO KOMIUIEMEHApHBIE IPYT APYTy BUIBI 3Hepruu. 2): Ha B3aumoneiicTBus pas-
HbIX BUJIOB DHEPIHH MOXKET OBITh AalpUOPHO HAJOXKEHO Taly: 3ampem Ha B3aUMOJIEHUCTBUE
OJIHOTO BMJIa DHEPru, SIBIAIOLIUICS, CHUHXPOHHO, pa3peuienuem B3auMOJICHCTBUS dHEPIrui
uHOTrO BUAa. JT0 ABoiHOEe Taly He umeeT PpU3ndecKoi MPUUNHBI.

Wrak, nepeiiieM K I1aBHOW 3a/lay€ — YCTAHOBMM €IMHCTBO M CBSI3b [1apaMETPOB 4e-
ThIpex cdep komiuiekca Todka Hayana, BBIYUCIUM UX COOTHOILLIEHHUS IPYT C APYrOM U JIOKa-
KEM, UTO OHU POHCOEHbl 8 00HO U MO JHce M2HOBEHUEe: B MUT, KOTJ1a ObIJT HAJIOXKEH 3aIlpeT Ha
B3aumoieiicteue urcena N < N, uncen @ < 0O u pa3pemeno B3aumoseiictsue N < 0 (mmosns-
3ysiCh TPAIUIIMOHHBIM TIOHMMaHHEM cJioBa "epems’”).

B cnyuae oonospemennozo poxnenus ctpykryp N u ©, — OHM OJTHO M TO K€ MPO-
CTpaHCTBO,— CTpykTypa ®! PaccMOTpUM MOBTOPHO 3TO J0KA3aTeNbCTBO, B JKypHaje «JKO-
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NOTEHIMA» OINyOJIMKOBAHHOE MOJIpPOOHEE M, YTO TJABHOE, CYWEeCmBeHHO 2nyboice, uem
npesicoe.

Anzopumm nooeu

I'eomerpuueckast rapMOHUs — HayKa. | 1yOMHA MCTOPUYECKUX €€ KOpHEH emle He sc-
Ha. [Tudarop, kak 001IEN3BECTHO, IPUKOCHYJICS K TailHE €rUIEeTCKUX KPELOB; OHA BOILIOILIE-
Ha B mUpaMuaax, Gpopma KOTOpeIX oOpalieHa B HEBBIICHEHHOE mpomuioe. [ludaroperickoe
Mup ecmb yucno (w) — 6eccMepTHAsE UCTHHA.

3onotromy unciy @ B €CTECTBEHHON T€OMETPUU TPUCYINHN, B YACTHOCTH, TPU CMBICTIA.

[lepBbrit: Yucino @ — ecnu Buners B HeM JKusHb-kak-Llenoe — MOXHO MOHATH Kak
JBIDKYIIUHN JKU3HBIO 3aKOH COB0EHUL U pA3080eHUli. ITO aNTOPUTM OE3rpaHUYHBIX MeTa-
MOp(}03, OCYIIECTBIISIFOIINI MPUHIIUIT €IMHCTBA COXPAaHEHUsI U M3MeHeHus — JlepeBo >Ku3HH,
Ka)K7asi BETBb KOTOPOT'O BOCXOJHUT K OJTHOMY U TOMY K€ Haday.

Bropoii: Unciio w = @ MOXKHO NOHATh KaK CUMBOJI €AMHUYHOM KU3HU. Kak eTnHCTBO
Hyxa w = O utena w = N, Hepa3aenpHBIX B ogHOM cyiecTse (Llenoe).

Tperuit: Yucno w = ® ectb CuMMmeTpust ap — alropuTM, YCTPEMIIEHHBIH B O€CKO-
HEYHOCTh (cM. ypaBHeHHe 1.a). OH o3Havaer JIr000Bb. He kak cUMBOJI KyBBIpKAaHUH B IOCTE-
71 (MeTamMop(dO3bI TEIECHBIX 1103), @ KAK CHMBOJI IIEPEMEH U BBIOODA.

AnroputM mo6Bu (1a,b) yetHOMY uMCHy (3epkanvbHOU cummempuu) COMOCTABIISCT
HAYaJ0 MYXCKOe. A YHCIly HEUETHOMY (Cnupanu u eépaujeHus npasvie U jiegble) COOCTaBIIs-
€T Ha4yaJio XXeHCKoe. MyKCKoe — 03HauaeT JOMUHAHTY COXPAHEHUs; KEHCKOE €CTh HCTOUHUK
MeTamMopd03: aCHMMETpHsI, BEIOOp MEXKY JIEBBIM U MPaBbIM BPALIEHUSMHU — KIIIOU K TIepeMe-
HaM, KOMOWHATOpUKEe, 0ECKOHEYHOMY MHOTO00Pa3HI0 CTPYKTYP U (hOPM.

_ @0+N0 _ N1—01 _02+N2 _ N3—®3 _ 04_+N4_ _ N5—®5

= = = = = . >0 =00 (1a)
N1+ 01 (‘.‘)o—No N3+ @3 OZ_NZ N5+ (‘.‘)5 (‘.‘)4_—N4_
4eT _ HedeT
B sTtom AITOPpUTME UHACKCBl — — 0003HaYaroT COCAMHCHHBIC IT1aphbI.
He4yeT 4eT
4yeT+4yeT He4YeT—He4yeT

®=( o )= . (1b)

HeyeT+HeYyeT yeT—4eT

[Mpommmtoctpupyto anroputm @ si3pikom bubnuu, o obmenonareH. Ypauenue (1)
TOBOPHT O poje yenoBedeckoM. Yuncio ¢ uaaekcoM "o" 3Ha4aT Ajgam, 4UCio ¢ HHIEKCoM """ —
EBa. CumBon (0,) — ayx Anama, (N,) — teno Anama; cumBon (04) — nyx Essl u (N;) Teno
EBbl. U, nanee, "komruiemenTapubie mapbl': 2 u 3, 4 u S u .1 ., > 00 = @ — poj 4yenoBeue-
CKHI U3 MOKOJICHUS B MOKOJCHUE. 3[€Ch CUMBOIbl — UHICKCHI YemHble — O3HAUAOm cyuje-
CMea MyxHccKko20 noua, a Heuemmwie — dcernckozo (cm. N.1llesenes. Anam u EBa: coTBopeHme
Mupa // Dxo-norernuman. 2017. Ne 2 (18). C. 206-223). Hencuucnumbie MOTOMKH Alama u
EBbl, 2,3,4... — oo, Kaxxnas mapa B3siTa JBKbl. UMCIUTENh U 3HAMEHATENb MEHAIOTCA Me-
CTaMH, 3HaK + CTAaHOBUTCS 3HAKOM —, M HaoboporT, a llenoe (®) coxpansierca. Ita aHAIOTHA-
napajuie’ab IOMOraeT MPOYyBCTBOBATh M MOHATh CYLIIHOCTh ECTECTBEHHOI reoMeTpuu, B KO-
TOpOH1 uncna u GUrypsl, COEUHSICH, MPEACTaBUIN OOIMIMH MpUHIMI (opmMooOpa3zoBaHUs.

Yucno ecmov cumeo, eulpaxcarouiuii CyuiHOCMU eeuieil U uX OMHOUeHUs

VYpasuenus EI', ancebpa u uucna, 6 yenom — mamemamuyeckas mooeiv. OHa OnUCol-
saem u ceomempuieckue ueypvl u meia, ux npeoopazos8anus Opye 8 opyed, Memamop@osol.
OHa adekeamHo 8vipadicaem NpupooOHble CMPYKmMypbl, npeodpazoeanus CmpyKkmyp u gopm
opye 6 Opyaa — UMEeHHO MAK, KaK 3mo umeen Mecmo 8 HUsol npupooe.
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Bpem=a

XKenezobeTroHHasi CTeHa HEMOHUMAHUS PYLIUTCS, €CIIM IPUYNHA HETTOHUMAHHS YCTpa-
HEeHa. A ee ake UCKaTh He Hago. OHa Ha MoBepXHOCTH. ECcTeCTBEHHAs reOMETpHsl, B OTIINYUE
OT TPOCTO TEOMETPUH, PACCMATPUBACT ABIIKEHHE, PUTMBI MPeoOpa3OBaHUM, a HE CTATHKY.
31ech reoOMeTpUUYEeCKHe Teaa U (GUrypbl — 3TO 4acTU OE3rpaHUYHOIO 6000paXs3caemozo npo-
cmpancmea. B d1eMEHTapHON MEXAHMKE MPOUJACHHBIA IIyTh ONPEEISAeT IPOU3BEICHUE CKO-
pocTu IBMXKEHUS Ha Bpems ABwkeHusd. [llaras co ckopocTsio 5 kM B 4ac 3a 3 4aca, st Ipouay
15 kM. B reomerpun noustuii "ckopocts" u "Bpems" Her! EcTecTBeHHas reoMeTpusi, YTOOBI
OCTaThCsS TEOMETPHUEH, BEIHYK/IEHA IOHUMATh BpeMs KaK pUTM MeTaMop(o3 — KaK IIKalTy HH-
TEPBAJIOB U3MEHEHUS CTPYKTYpBI IPOCTPAHCTBA.

Bpema ecmb usmenenue cmpykmypvl npoCmpancmed.

Takoe onpeneneHne MO3BOISET CTPOrO0 MaTEMAaTHUYECKU JOKa3aTb BTopyro Teopemy
[Tudaropa, B KOTOPOIl MOXKHO BUIETH (DYHIAMEHT HAYKHU O TAPMOHUHU.

JHeprusi 1 NPOCTPaHCTBO: MHP ecTh YUCJI0

. EctecTtBeHHas reomeTpus paccmaTpuBaeT Mup kak npoctpaHcTBo. OHa MOHU-
MaeT peaJIbHOCTh KaK BOILIOLIEHUE nocrtynara — Mup oOeouuen u, cnedoeamenvro, Tpu-
eoun. TIpocTpaHCTBO IO CBOCH MPUPOAC 08OUHHO KAK JBOMYHO YHCIIO, UOO YUC/I0 €CTh CO-
omnowenue 08yx eenuyun. Yucio oTHocuTenbHO. B Mupe uzaeit aOCOMIOTHBIX JIMHEHHBIX
pa3MepOB HE CYIIECTBYET; YACIA CYTh CUMBOJIBI KadecTB. [loatomy Mup ecmv Hucno.

. ET" ucxomut u3 toro, uro 1): "sHeprus — manHocts" U 2): "KOMILIEMEHTAPHOE
IIPOTUBOIOJIOXKHO", T.€. B IIEPEBOJIEC HA SA3bIK YACET — HECOM3MEPUMO: NPOJLYKTUBHO B3aHMMO-
JEMCTBYIOIINE CTPYKTYPHl KQUECTBEHHO PAa3JIMYHBL. JTH (DaKThI €CTECTBO3HAHKUE HE OTBEpra-
eT, a yrBepkaaer. M, kpome 3TUX ABYX, B TeOpeTUdYecKoi (pu3nke padoTaeT JaHHOCTh TPEThs
— 3anpem B3aUMOJICUCTBUS OOHUX U O0OHOBPEMEHHO pa3peuieHue B3aUMOJCHUCTBUS IPYrUX
dopmooOpasyronux cui. B EI' aroMy 1BOliHOMY MpaBHiTy aJIeKBaTeH 3allpeT Ha B3aUMOJeHi-
CTBHUE YHUCEJl OJJHOTO U TOTO € PoJia U pa3pelieHre B3auMOACHCTBUSI YHCE KOMILJIEeMEHTap-
HO IIPOTUBOMOJOXHBIX — 3anpeuierue cBsized N & N u © < 0; u pazpemenue cszeit N <
Ou0O < N.

. OTUM TpeTbUM IOCTYJATOM, "3amper-paspemieHue’, popmooOpasyromias poib
nBoiinoro ypasnenus [lugaropa (a+ b?= c?) u (a?+ %= c¢?) ucuepnana. Cdepa ® mocrpo-
eHa qBaxel: 1 Toukamu W u Toukamu V. IlepBas ¢aza ucuepnana. Teopema [Tudaropa mpe-
Kpatuia faeiictBoBath. Hactynuia Bropas ¢aza. ['eomerpust — 1BoitHoe ypaBHeHue [Iudaropa
— IpeoOpa3oBaHa B aJTOPUTM B3aUMOJIEHCTBUS BYX SHEPrHUil, COCPEIOTOYEHHBIX B IPOTHBO-
noJjoxHbIX nonocax P-chepsl, A u B. Bropas ¢asza BTII — ypaBHeHue cumMmmeTpuu nap ectb
ITOPUTM JABM)KEHHUSI, paccKa3bIBaroLMil 0 MeTamopdo3ax (GopM U CTPYKTYp Ha A3bIKE, paBHO
MOHSATHOM JJIsl TeoMeTpa, PU3UKa, OM0JI0ra U CIYKUTENS UCKYCCTBA. DTOT SI3bIK —

0,+N, N,—©
30n10moe cevyeHue. ®=——L="2""2_-¢,
No+ 0y ®,—N;

ITonsenem utor. Bropas teopema [Tudaropa xectko pasznenena Ha 18e ¢asbl. [lepsas
ee aza — uucmasn ceomempus. 1o Teopema [ludaropa. Bmopas ee gpaza odbycrosiena nep-
eotl. Ho smo yorce 3epkano ¢guzuxu: anropuT™M B3aUMOJICHCTBHS JIBYX BHJIOB DHEPruu. 3a-
npem Ha B3aUMOJICWCTBUE CHII, MPEICTABICHHBIX YHCIAMH OJHOTO POJAA, M OJHOBPEMEHHO
paspewienue B3aUMOJICUCTBUSL CHUJI, NPEJICTABICHHBIX YHCIAMHU MPOTHBONOJIOXKHOIO poja,
CO31al0T, ABaxbl, o0pa3 CunrynspHoil Touku Hayana. U Ha si3pIKe YMCeN U HA SI3bIKE I'e0-
MeTpuH. PaccMOTpUM 3Ty MOJEINb AETANBHO.
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IIpocTpancTBo-BpeMs — mikajga Meramop¢o3. Po:xnenne Touku Havaia
(puc.1- 3)

J ®a3za 1, ceomempus. Y cioBUMCS BUAETH B TUCTe Oymaru 6e3rpaHU4HOE
npoctpancTBo. [IpumMem o0yro ToUKy jrcrta 3a Touky Havyana skcrnancuu (). M3 Touku w
LUPKYJIEM BbIUEPTUM Kpyru Ri = wB = % u Ry=wBy = g . Uepes TouKy w nposenem
BEPTHUKAJIb U TOPU3OHTAIb — OCH CUMMETPHUH, OTACISAIOLIUE JIEBOE OT IPABOI0 U BEPX OT HU-
3a. B abcTpakTHOE T€OMETPHUUECKOE TPOCTPAHCTBO BOIIET YTOJI 7T — M, TEM CaMbIM, BO3MOXK-
HOCTb MOJIETIUPOBATh pPeajIbHbIi MUP — 3aKOH BCEMUPHOTI'O TSTOTEHHUS.

J ®aza 2, Qusuxo-ceomempus. JlomycTuM, 4To 00€ yKe MOCTPOSHHbIE HAMU
oKpyxHOCTH tuamerpoM AB (moctpoennast toukamu W chpa @ ABy, u moctpoeHHas Touka-
mu V cepa PAB(), 1 T€ KOTOPBIE MBI Oy/IEM CTPOUTH BIIOCJIEICTBUM, M300pa)KaroT Ha IIOC-
KOCTH OJIHY U TY ke pacmupstoutytocs chepy (bonbioii B3psiB): pazmep chepbl AUCKPETHO
U3MEHSETCS OT MpenebHo cxaroro, R, — 0 10 Kak yroaHo 00JbII0T0 (ero HayalbHBIH pa-
JIUYC MBI UIIEM).

0< [Rw = %] — 0.

[TocTpouB 3TO MHOXECTBO c(hep, BEPHEM €ro MBICIBIO B CUHTYJISIPHBII €ro UCTOK —
Touky Hauana skcmancuu, chepy-sapo ayf, (puc 3). Cnocodna mu EI' pemuts o1y anra-
CTHYECKYIO 3a/1ayy — OMNPEENIUTh, OMHUPAsACh HA MEPEUUCIICHHBIE MOCTYIaThl, IPEIENbl MPO-
CTpaHCTBa, B KOTOpBIX cxkara Obuia martepuss BcenmenHoil B MoMeHT bosbiioro B3peiBa?

OmnpenenuTs CUHTYISPHOCTh — HaWTH mpenen paguyca R, — 0 — 3HauuT HaWTH
KITFOYEBOM dTasioH com3mepenus. OkaspiBaetcs, EI' Ha 310 criocoOHa. ['ie uckarh ero, BbIsC-
HeHo. B cumBoiie "BpeMa'": epemsa ecmb usmenenue cmpykmypvl npocmpancmea — Uelb ero
MeTaMop(03. AJNTOPUTM, 3Ty LENb MPEACTABIISIONINI Ha SI3bIKE YHCET U (QUTYp, MO3BOJIIET
MPEJICTaBUTh COOBITUE CTaHOBIIeHUs EuHMIl OBITUS HEOXHIAHHO TIyOKe, MOJIHEEe U MHOTO
Ooraue u KpacuBee, YeM 3TO MOXKHO ObLJIO 3apaHee Ha(aHTa3upOBaTh.

I'mnoresa o sigpe. Tperbst KoncTanTa ET

JlonycTuM, YTO TAuWHCTBEHHOE SpO, Mpedcmoaujee POXKIACHUIO TPOCTPaHCTBA—
BPEMEHHU M 3HEpruu, Aapo, nopoausuiee mup, CunrynspHas Touka Hadana — ecTb chepa

nuameTpoM o fo. Y uto sta chepa u chepst AB =11 AB =+/5 (reomerpuueckuii oopas
CUMMETpPUHU Tap, oH xe uncio ®, 30510Toe ceueHne) BOZHUKIN B OJTHO U TO € MIHOBEHHE,
KaK eMHBI B KaXJ10M cyuiecTBe [lyx W marepus; YTO MHTEpBa, pa3JeisoIi MosBIeHUE
3TOH Tpuansl chep Ha mkane coObiTuil paBeH 0. Ecnu sta runoreza mareMaTHuecKu Oyaer
JI0Ka3aHa, TO AJITOPUTM CTAaHOBJICHUS MUpa HaiieH. EAMHNIIBI OBITHS 1O 3Ty CTOPOHY s1pa U
uzest beITHs M0 Ty ero CTOpoHy — 06e KOMNJIeMEHMAapHble CYIIHOCTH €IUHOU CTPYKTYDBI,
POXkAE€HUE KOTOPOH — CTAHOBJIEHNUE MUPA.
EctecTBeHHas reoMeTpus 3Ty 3a/1ady pelaeT.

OBOCHOBAHMUE JIOKA3ATEJIbCTBA

B B ocHOBe ecTeCTBEHHOMU reoMCTprun (EI-) — ¢IUHasd ICIb MOCTYJIAaTOB, IOPOXKAa-
IOIIMX JPYT Apyra. Mup ecmb 4ucio — 4ucio ecnmos cousmeperue, i TOTOMY YUCLO OBOUUHO
u, mem camvim, Tpueouno: npsmoe u emy ob6pamuoe 4ucio cyujecmeayiom HepazoebHo.
Emuanmna 1, uncio N u Expanna «, uncno ©, cocTaBIsioT oxH0 ducio, Exunmny wil,
-1_1

a
Boimue uucna w*l = T Ymeepycoaem 6vimue wucha

Ha wikane codvimuii mpu 3mu yucia CmaHo6amcs 0blms u ucue3arm
00HOBPEMEHHO.
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m  Bropas reopema I[Tudaropa BeisiBuna tpu koncmanmat EI'.
Hepsan xoncmanma — 3onoroe cedenue, yncio wil = @1 1o anroputm Cum-
Mmempuu nap, 3uech ®-napor ects Eounuypsr: napsl @ u ®@*12 npencrapnsior nHavanbHble

uncIa HaTypanbHoro pana, 1, 2, 3 ; Eounuyy /S — npencrasnser napa +®*1 i taoke napa

+®*2; ypcma 3 1 /5 cyTh oHa U Ta ke cTpyKTYpa, mapa P2, Ho coemMHSIOT BE YaCTH Iie-
JIOTO B 11eJ10€ OOpaTHBIE 3HAKHU.
11 =0 -01= o2l 220"+ P 2=0"2- 71, 3 =0*2+072 |
TV5=0t 4+ 971 « > V5=072- 9727

m  Bmopas koncmanma (BK) — uncio  w*! = (2:4/5 x AB)*!1 = 0,894427xAB
03HAuaeT IKCHAHCUIO cghepbl Kak o0pa3 JBIKCHUS M IIEPEMEH B Kiroue 3010Toro TpueanH-

ctBa. Ha Bceii mkane Meramopo3, HaunHas ot Ay, By, = V5, 1 10 AB(t 50y = @, chepa

paccedeHa B 30JI0TOM OTHOMIICHWH. DTO 3HAYMT, YTO CEYCHHE C(PepHUecKOil MOBEPXHOCTH Ha
JIBE YaCTH MPHU JIIOOOM ylnaneHuu cheprudeckoil moBepxXHOCTH OT Touku Havyana @, Kakue Obl

BO3PACTAIOIIHE YNCIA, Ieible 10 ocHoBaHMAM N=1 u 0 = /5 HU COCAMHSINCH TIPH STOM H
Kakoe ObI MOJIOKEeHHe, B OTHOLIEHUU ocu AB, He npuHsiia cexymias cdepy B 30J10TOM ceue-
HUM TUIOCKOCTh WV, — CBs3b 4acTH cdepbl, Ipuieraromeil K moimocy A u gactu chepsl,
npuiierarwllen Kk noiaocy B Hensmenno onHa u ta xe. OHa paBHa [lepBoii KOHCTaHTE — UnC-
ny 3osoTtoro ceuenus P.

[ToBepxHOCTH, IpHIIeTaOIIKe K ToocaM A u B u moBepxHOCTh cdepsl "mienoe" co-
OTHOCSITCS KaK

S, Sp=Sg :s¢=¢=ﬁ;1.

/ -1
m  Tpemvs koncmanma (TK) — otpesok W,B,=uncio |3 x /5 =1, 473370...

€cTh HHM YTO MHOE, Kak BTopas koHCTaHTa, mpeoOpa3oBaHHAasl pa3fABOCHUEM — pa3/ieleHHEM
IByX cep. ITo sicHo mokaszaHo Ha puc. 2. Ilocne nenenus chepsl @ Ha J1BE CaMOCTOSTENb-
Hble cheprl, Ha cpepy AB =1, noctpoennyto yuciamu HP N, u chepy nuamerpom A1B1 =

V5, mocTpoeHHy0 umciamMu O, ceKyime 3TH cepbl MIOCKOCTH WV M VW CYIIECTBYIOT
HE3aBHCHMO U aBTOHOMHO.

/ -1
Cymub Tpemveii koncmanmur |30 X \/5 ~ 3axiouaercs B TOM, YTO OHA — JUAMETP

chepsl mucmuueckoii, reopemoit BTII ne 3agannoit! B ornnune ot Bropoii koHCTaHTHI (OT-
pe3ok W,B;,), HEN3MEHHO MpEJCTaBIAIONIeH Ha IIKajge Meramopdos, B J1I000M ee MecTe,
chepuyeckue noBepxHocTH, nocrpoennsie BTII, otpe3ok W,B;; (TpeTbs koHCcTaHTa) coenau-
HSIET OBEPXHOCTH paznsix cdep (cMoTpu Takxe puc. 1),— chepy @V5 u coepy @1.

B ctpykrype Cummerpust map otpe3ok W, By, umeeT riy0oKuii cMbIci. DTO 00pa3 au-
CTaHIIMOHHOM CBSI3U Mamepu U HOBOPOMCOEHHO20 — TPAHCISILMS 3HAHUS IPYT O JIpyre, uH-
dopmayuonnoe none. Paznsoenne chepsr @ momectuno komruieMeHTapabie Touku W u V,
MpUHAJISKAIINE OJHOU CTPYKTYPE B pasusie, NPOCMPAHCMBEHHO U30TUPOBAHHbIE CIMPYKMY-
pui. Jlse poaurensckue Touku (W, u By,), MaTepuHcKue, npuHaanexar chepe V5. Joueprss
Touka (Byq) npuHaanexxut cepe 1. Pa3neneHHsle B MPOCTpPaHCTBE, OHM COXPAHHIU KOM-

, -1
TIEMEHTAPHOCTh — B3auMoieiicTByIOT! IT0 oueBmHO: TpeThs KoHCTaHTa | 3P X V5 mpu-

BHECJIa B MOJIeNlb oOpamusle uucna (puc 1.2), T.e. coznana oOpa3 CBsI3U MEXAY JBYMS aBTO-
HOMHBIMH CTPYKTYpaMH.

Omo oopasz ouonona. To, umo omauuaem Kuznv om ne-scusnu.
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yCcn-8
5V5+11
74+3V5

b/

Puc. 1

LlenocTtHoCTb
TpW KOHCTaHTbI
Er

—~1
BTopasi KoHct _ 2V5

HeRsy TpeTbsA KOHCT - 1
305
0.8944272

-1
= 23dV5 = auamerp agpa @ofo

0.607062
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Tpertba KoHcTaHTa ET B uncnax ¢

+1
W3Bi3=30V5 = /O(D1 + O-1)(P+2 + d-2) =3.294556
AB=0; o g, =0 —370 lNpep 6biTne, bbiTne — 3mMo Toyka Hayana

=1 =1,
wBy=./30V5 = JO(@H + &-1)(d*2 + d-2)  =0.303531

Atz
//
//
W3
WZ
0.303531 A—y—
=1
V30V5 1§ V5] 5
3.294556
+1
30V5
Bez. /| ™
Puc.2
B3 _ .
Btopas Teopema jre—— = =2+/305
e —————

Mudaropa.
TouKa Hauana

u cpepbi-yucna AB =1- yucio N; AB=+/5 - Yucro O.
AB =5 — Bbitve — XusHb — naTepuyHas cumMmeTpus.

CraHoeneHune cdep, npeacTaBaeHHbIx B mogyne AB=1,=+/5,=5
Hedenumo C8:A3aHO HA WKAse 8pemeHU C nossneHnem chepbl @& By =0

CUHrynsapHocrtb
(wkana Bpemenn)
IKCNaHCUA MrHOBEHHAa
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K 3aBepLleHHOCTU

® 51 12 15 6 g 2:1
obparHble /. Ve > -..\ :\ A obpaTtHble
3.23607
‘ ANUANY A
| _ “’X O MELLS Heo
(2d)~1 | g / 0.30902
0.30902 Np—
| 3 \ \ [~ 20 /|
2 { |
] | J R
2y .
) N (DZ ‘ : Biga o ¢ ]
| ! 6.1 3.23607
: V5 5:1 } l 20 .
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m  Bomnpoc, xak Bo3auk moct W,B,4, coenuuuBiunii chepsl 1 u V5, OTKPBIBAET TPU
cpoiictBa BTII, panee He 3aMeUEHHBIE.

1) PazgBoeHue cdep MOKa3bIBacT, YTO CYLIECTBYET CBOOOIA BHIOOpA MYTH, KOTOPHIM
3TO pa3aBoeHue ocyuiecTrisercs. HezaBucumo ot Toro, kakue Touku: Touku W (oHHM co3na-
Hbl yuciamu HP, nensivu no moaynto N) wnu Touku V (OHM cO3[aHbl yuciiaMu O, 1ebIMu
o Moxyito V5 ) ocranyres Ha MaTepuHCKoi cdepe AB=v5, a kakue mepeiiayT B oucpHee
reoMerpuueckoe mpocrpanctso AB=1, — B TOM u Jpyrom ciydae OCyIIECTBISIETCS OJTHOBpE-
MEHHO U COXPaHEHHE CBOMCTB CTPYKTYpHI M MX BapbHupoBanue (puc 1, a, b, ¢ u 2). IIpu stom
B OTHOLICHHUHU BO3pacTarolero quamerpa AB

2) Beauuuna otpeska W, By, neusmenna. Ha puc. 1 sto orpesku WV = Vw.

3) Ilonoscenue otpeska W, By, usmensemes.

Joka3zaTenbcTtBo Bropoii Teopemsl Iludgaropa

m CBepHEM MBICIBIO OE3TrpaHMYHOE TEOMETPHUYECKOE MPOCTPAaHCTBO B TOUKy Havaa
(puc. 2). Paccmotpum yepeny Bropeix u TpeTbuX KOHCTaHT, MPSAMYIO JoMaHyio By = W, —
By, = W3 = B3 , KOTOpas, KOCHYBIINCH s/Ipa &yfSy B TOUKE Z, MOAOOHO MOJIHUHU, TPOOHIIA U
CBsi3a]a B OJIHO IieI0e deThipe chepsl: chepy-aapo aofy, chepy 1, chepy V5 u chepy 5 —
OouepeHyI0 CPEepUIECKYI0 TOBEPXHOCTH Kb MeTaMop(do3.

IlepBriii u BTOpoil "ynmapel Monnuun", — Tperbsa u Bropas kKoHcTaHTa, — OTpPE30K

-1 -1
By W,= |3® x+/5 =1,473370 wu orpe3ok W, By, =25 = 0,894427 ompenemiiu mo-

POXKICHHYIO IEHTPATIBHBIM SIPOM &[5y MIEPBYIO Napy cdep, AABIIYIO0 HAYaIO HAIIEH MOJIEIH.

SBuiHCH cdephl, AUAMETPbl KOTOPBIX CyTh 1 1 V/5.

Touka z onpenenuna pazmep sapa agffo. Todka Z OTCTOUT OT TOYKH Hadyalla @W_Ha Be-
-1
a
JUYUHY WZ = OTBO =v3®V5 =0,303531. Orpe3ok wz u Tperhs KOHCTAHTA, COCIMHUB-
+1

mas cdepsr @V5 u @5 — orpesox Wi Bi,= V3DV5  =3,294556 cyth obpamusie uucna!
CretoBaTenbHO, 6ce uemolipe chepvl NOAGUNUCH 8 0OHO U MO dHce MZHOBEHUe.

+1
Tpernii u werBepThlil "ymapsl Monuun" — Tperbst koHcTanTa BWs=v3®V5 n
Bropast koncranta W3 B,3, paccekmas B 3010ToM ceueHun chepy @5, BBenu B BTII uncno 5
—NAMEPUUHYIO CUMMEMPUIO, XAPAKTEPHYIO (OpMaM KUBON TPUPOJIBI.
Bropas xoncranta W, By, paccekia chepy A, B, B 30motoMm ceyenuu (D), mopo-
nuB BTII — 3akon Cummerpuu nap. Koibi1o 3aMKHYIIOCH.

Ha mxane coObiTu#i, cuntas ot sapa -Touku Havana,— mpu unmepeana. llepBbiii

Bo

a
UHTEpBAJl — BHYTpU. DTO NEpexo OT sjipa @ paguycoM R = wz = OT K cepuueckoit 000-

nouke @1; 3arem cpenHuit MHTEpBaT (BTOPOI) — mepexoa ot cdepbl @1 k chepudeckoii 0060-
nouke @V5 . U Tperuit mHTEpBal, 0OpAIICHHBIH BOBHE,— 3TO mepexox ot chepsl V5 k chepe
JUaMeTpoM O.
Hauano u xoney coeouHunuce.
+1 -1
Otpeskn BiW3 =vV3PV5 nwpfy = wz= vV3PV5 cyrs o6pamusie uucna.
Tapa chep @1 u @V'5 u napa cdep, ee 0OHABIIAS H3HYTPU U CHAPYKH PatgBo U B5 CyTh 00-
HO yenoe.
Cunzynapnocms a6unacy CUHXPOHHO U MZHOGEHHO, MO 00HO coObimue.
Bmopasa meopema Ilughazopa ookaszana.
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3akarouyeHue

OO6HapyXUJIKCH ABa IPUMeYaTelIbHbIE (HEOXKHaeMble) (akra.
Ilepsoe. CUHTYNSIPHOCTH M3HAYAIBHO HECET B ceOe MporpaMMmy CTaHOBJICHUS JKU3HH.
CBepHYB MBICIIBIO O€3TPaHMYHOE TEOMETPHUECKOE MPOCTPaHCTBO B TOUKY Havasa, Mbl BbISC-

HUIIH, 9TO M2HOGeHHOe cmanosnenue Cunzynaprocmu evixooum 3a npedenst cep 1 u /5.

IMapa coep, 1 n V/5 , Kak BHIICHUIOCH, BIOKEHA B ApYryio mapy cdep, M 06e 3Ti mapsl BO3-
HUKJIM B OJHO MTHOBeHHE. Jlormka 3ameHuna odpa3 mouku HYJIEBOTO pa3Mepa @ obpa3oM
cghepbi-a0pa c ICHO OYEPUCHHBIMU MMPOCTPAHCTBEHHBIMHU T'PaHHUIIAMU:

-1
snuympu chepsl @1 uMeer Mecto ObITH sapo, chepa PagBy = 2v3DV5 ; sosne
chepsl @V5, 06HsB ee, nMeeT MecTo ObITh cdepa @5. X coBMECTHOE ObITHE HEOOXOMMMO:
sTa mapa mnap cdep cyrb oOparHeie uncia! CrenoBaTellbHO, UX pa3leIbHOEC OBITHE HEBO3-
MOXHO. Tak —
Cunzynapnocms — 3mo emecme 10po u namepudHas cummempus. Aopo u name-
PUUHAA CUMMEMPUA — OCHOBA MOPPONOUU HCUBIX OP2AHUZMOG.

Bmopoe. Tpetpro koHCTaHTy EI' MOXHO MOHSATH KaK YUCIIOBOM U rpaduyeckuii oopas
MH(OPMALIMOHHOTO MO, — TO, 4TO OoTAenseT JKu3Hb OT HEXHBOW MaTepuu. To u apyroe
YTBEPKIAET OJHY MBICIb:

Ku3nv usnauanvho 3anpozpammuposana. ﬂ80ullHOCl’I1b ceomempuidecKkozo npo-
cmpancmea ecmbsb ZﬂyﬁuHHa}l Cymb JHCU3HU.

Mpicib 0 GyHIAMEHTAIIBHOCTU YIBOECHUH U Pa3[IBOCHUI yTBEpXkAaeT MOJEKYJspHas
Ouosorus. I'eHeTnueckre MEXaHU3MbI IBOMYHBI HA BCeX YpoBHAX; Bropas teopema Iluda-
ropa B 1eJIoM cBujerenbcTByeT o JKuBoi Beenennoil. OHa, Ha A3bIke aOCTpaKIMA reoMeT-
puu, oka3ana UCTOK CTAHOBJIEHMSI OBITUS U B HEM — U3HAYAJIbHO 3aJI0’)KEHHBIM HCTOK BPOXK-
JICHHOM CTpacTH 4YejoBeKa K Mo3HaHWI0. MaremaTuka (IIO3HAHUE) COENUHSET AyX U pasyM
yenoBedeckuil ¢ pasymoM boxectBenHsiM. BTII pa3BepHyna B uncinax u oOpa3ax metapusu-
YECKYIO udero craHoBiieHus beitus. Hoea o cmpoenuu Mupa, eco cmpykmypax n gpopmax
npexbsBiIeHa B 00pa3ax M 4Hucliiax, He IPOTUBOPEUUBO cede camoid. W, yTo BaykHO, HAXOIUTCS
B COIJIACUM C MPUHIMIIAMHU 00pa30BaHMsl CTPYKTYp U (GOpPM HPUPOABI; 3TO 3HAYUT, uto BOI
umeem mecmo boimo.

| Paccyxnenust reoMmeTpruuecKoro XxapakTepa, 374€Ch pa3BEpHYThIE, 3aKOHUY TEM,
C YEro CIJIeJI0BaJlo, BEPOATHO, HaYaTh U Y€M MOKHO ObLIO Obl OTpaHUYUTHCS, €CIH OB 5, ap-
XUTEKTOp, MUCAJl BCE 3TO C LEJbI0 YAOBJIETBOPUTH JTHO003HATEILHOCTh XY/10)KHUKOB U apXu-
TEKTOPOB, 3aWHTEPECOBAaHHBIX B IpobiieMe (opmooOpazoBanus. Ho apXxuTekTopsl U 01
UCKYCCTBa MOJOOHOM IIMPOTHI HHTEPECOB BCTPEUAIOTCS KpaifHe PeIKO U HE TOTOBBI XOJHUTh
JloporaMu MareMaTuku. YBbI! C OJHOM CTOPOHBI, HAYKH BHE JOKA3aTEIbCTB U YPABHEHUN HE
CYIIECTBYET, C APYroi — XOTs GopMbI (BU3yaJbHBIE 00pa3bl) MHOTO JOXOTYUBEH MaTeMaTH-
YECKOM JIOTMKH, MOTpscarollas KpacoTa TapMOHMM MaTeMaTUYeCKUX KOHCTPYKIHMHM BechMma
HEPEJKO JIIOAAM 3aKpbiTa, Jake MareMaTHKaM. A kpacoTa bokecTBEeHHONW rapMOHMM IpHU-
pPOIHBIX GOPM B MPUHIUIIE TOCTYITHA BCAKOMY YEJIOBEKY U, OTYACTH, BCEMY KHUBOMY.

60 seT HeyCcTaHHBIX HCCIEIOBAaHUN MPOOJIEMBbl TAPMOHMHU, CTPEMIIEHHE MOHATH €€
A3BIK M J1aTh YCIBIIIATh €ro JPYTHM, YTO OCOOEHHO TPYIHO, B OJTHO MPEKPACHOE YTPO SIBU-
JMCh MHE, BAPYT B 3BYKE JIbIOIIEHCS Ha TOJIOBY BOJbI, OHOIO KapTUHKOIO (puc. 3). 5 yBuzen
ee sicno. Bropas teopema [ludaropa oTkpriBaeTcs moutu 6e3 ypaBHeHH. BoT 3T0 03apenue.
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Bropoe nokaszareasctBo BTII
Nmena
m Hauvanoch ¢ Bompoca, MHe 3aiaHHor0: ouemy teopema BTII conepxut yrBep-

nenne, uto yucaa 1 u V5 paBus? Bonpoc Mue mokasaics Henen. Ho BBISICHHIOCH, BOIIPOC
ymecteH. OH MOOYXAaeT CI0KHOE YBHJIETh MPOCThIM. [loyeMy OH BO3HHMK, KaKOB Ha HEro
OTBET — B 3TOM 51 XOTeN pa3ouparbcs. OOHAPYKMINCh CHIIBHBIE apTyMEHTHI B TOJIb3Yy €CTe-
CTBEHHOW reOMETPHH, HOBbIE HAOMIOACHUS U MBICIH, TOBOPSILIKE, YTO AOTMAThl U CKa3aHUS
pa3auuHbIX (QYHTAMEHTAIBHBIX PETUTHNA UMEIOT O0mUi UCTOK. [IpoucxokaeHne ux Helb3st
CBECTH K 0opprOe 3a BbDKHMBAHHE W YYBCTBY CTpaxa IMepell BCEMOTYIIMMHU CUJIaMH MPUPOIBL.
EI" BuanT B HUX SIBHBIN CJIE] 3HAHUM IMBUJIM3AIMH BEINKOM, BO3MOKHO, KOCMHYCCKOM.

[ToroBopuM 06 umeHax. MoHOTEUCTUYECKUE PETUTHH, UMEHYS TBOpsiiiee Hayano bo-
roM, JAl0T €My pa3Hble UMEHA, COEMHAS C TUMM Pa3HbIMM MMEHAMHU Pa3JIMYHbIE CBOKCTBA
MHpa MaTE€pUaAJIBLHOIO U JTYXOBHOIO. B xpucmuauncmee y bora tpu umenu: bor-Oten, bor-
Coin, lyx CBsaToil. B uyodetickoti Kabbane,— KOpHU €€ BOCXOJAT K TPETHEMY TBHICAUEIETUIO J10
PoxxnectBa Xpucrosa,— umsa bora cyts Terparpamma I[EBE. Tpu OykBbI-CUMBOIIA, 1 OHU XKE —
oJlMH cuMBoJI, OykBa "noxa". /Ipyrue nmena — npecroiisl gul bora — gecars cudepor u aBa-
Jath 18e OyKBbI eBpeiickoro andasuta ([lantoc. Kabb6ana // CII6., 1910. ctp. 266).

CrnoBa u ymcIa, paBHO, CUMBOJIBL; YHCJIO )K€ — BCerjaa couzMepenue. Uenosek, no3Ha-
Bas MHp, con3MepsieT. Ha kakoii-To CTyNeHU MHTEIUIEKT YeloBeKa CO3/1all MacuITaOHbIN yep-
tex. Ha cnenyromeit — oBnanen nponopuusMu. M1 Ha BecbMa BBICOKOM — JOTafajics COIO-
CTaBJISITh MKy coOoi EquHULbI paznoit abcontomnoil enuyunsl, NpUPaBHUBAS YCIOBHO
ILlenoe — yenomy. OH norajancs CONOCTaBIATb CIPYKmMypy — cmpyKmype! — 1 TeM caMbIM Ha
BEpILMHE MOIIM MHTEJUIEKTA OIIYTHJ TaliHYy KH3HU LEIUKOM. BepHYB MBICIBIO — Ha SI3bIKE
yrcen U puryp — CTperny BpeMEHHU B €€ UCTOK, Pa3yM OOHaKHJI MPABSIIHUI KU3HBIO YHUBEP-
CaJIbHBIN aJrOpUTM 00pa30BaHUs CTPYKTYp U GopM, pucyromieir meraMopdo3sl GopM KHUBOI
IPUPOJBI U PUTMbI TAPMOHHUU: IPONOPLUU U COPAa3MEPHOCTH, XapaKTEpHbIE JJIsi OOBEKTOB
HCKYCCTBA.

B ecrecTBenHOl TeoMeTpun Hauajao U KOHEIl, "aibda u omera" — To, 4TO ONpeesieT
LIEJIOCTHOCT, 3TO, B JFOO0I MOJENH, — MOOY1b COU3MEPEHUS, €OUHUUA MEPbl, TIPEIICTABICH-
Hasl KaK YUCJIO U KaK T€OMETPUIECKUi 00pas3.

Ha puc. 1 Moaynp, KOHTpOJIMPYIOIUI COU3MEPEHUE — POCT ueioBeka, ueinoe. Ilo-
CMOTPHUM, YTO U3MEHMTCS, €CIIU, BO BCEM COXPAaHUB I'€OMETPHUIO CTPYKTYpPHl B BHUJE MEPBO-
31aHHOM, u3smenums moavko UMHA modynsa. B nanHOM ciiydae Mbl MOMEHSJIM YCIIOBHO

o3HaumBmee nenoe MMS—uncno V5, — nuamerp cdepsl AB (cieBa) Ha UMS-uncio 2
(cmpaBa).

Oka3zanoce, uto nepemena HMEHH otpe3ka AB ¢pynoamenmanvna. HMA cnioco6HO
CIpSTATh, CIENATh HENPOHULIAEMOM TallHOU cyugnocme cTpyKTypsl! Ilepemena Umenu om-
Kpblia 00po2y H060MY 3HaHUIO: OOHAXWUIIA TITyOOKO CKPBITYIO UCTUHY.

Ha puc. 3 Ha nuct 6ymaru HaneceH pucyHok Bropoit Teopemsr [Tudaropa. Juamerpy
Goxbmoro kpyra AB = v/5 COMOCTaBIeH MOIYIb COM3MEPEHHS — LIET0e, POCT YETOBEKA oM
nam u 00 memenu. CornocrapiieH aABaxpl. ClieBa — 3TO CTPYKTypa Tejla HOBOPOKIEHHOIO;
cIpaBa — CTPYKTypa Tena B3pocioro. CpaBHUM 3TH JIBE CTPYKTYPBL: HO60POIHCOEHHO20,
Havano wmetamopdo3sl  (puc.3-1, ciaeBa) u Ha (uHHUIIE, KOTAa pocT 3aBepmieH (puc.3-1,
cupasa). Korna popma nocturna coeepuierncmea, 3aMbiCell 60NI0ULEH.

Ha puc. 3,1 mokaszano rmaBHoe. [letaneii HeT: Tak TIyO)ke Bpe3aeTcs B CO3HAHHUE
CMBICI YBUAECHHOTO. 3/1€Ch JaHbl ¢hakmel W TpaHauo3HOe cieacTtsue llepBoro mocrynara
"yosoenue—pazoseoenue’. Puc. 3,2. nokaspiBaeT TO ke camoe, yto 3,1, HO neTanbHee, U
NPOHUKAET B TaHY Memamopgho3vl pocma. Utak, puc. 3.1. Tonbko paxThl.

Puc 3.1-aeB. (poxacnue).

a) Yoeoenue (aucno 2) onpenenuio touky W,, ubo W, A=1, W, B=2.

b) Tem cambIM — ompefeseH quamerp chepsl — Moayas AB =1%2+22 =+/5 .
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c) Orpesoxk W, B=2 oxkazancs Bropoii koncrantoii EI', muamerpom kpyra WV. D10
CEYCHHE TUIOCKOCTHIO, pazaerstonieit chepy AB B 3010mom ceuenuu.

d) Pazoeoenue (Monyib OT AT 70 TEMEHH JCIUTCS B 3010MOM CEYEHUU) YKA3aJio
Touka J00Kka. Tpuana conosa—mynosuwe—nocu, 1e0e — ONPEAETUIOCH.

e) Bropoe pazosoenue (Moaysb OT IST 10 TEMCHH JUIUTCS Ha JIBE PaBHBIC YaCcTH) yKa-
3aJI0 MyM — TOYKY OTAEJIEHUs TeJla HOBOPOXKICHHOIO OT MaTEPUHCKOU IIOTU. SIBJeHO Haua-
JI0 aBTOHOMHOTO OBITHSI )KUBOTO cymiecTBa: wA:AB= 1:2.

f) IIamepuunas cummempusn. Touka W, ¥ KOHCTaHTa T OTCEKJIHM OT JUAMETpa cge-

pbl AB ee 1/5 4aCThb. 3anaH0 OTHOIICHHE pasMEpa roJIoBeI — K pOCTY OT IIAT 10 TEMCHU.

Puc 3.1 -npaB. (3aBepuIeHHOCTD). Eciu y HOBOPOINCOCHHO20 OUXOmomusi 0603HAUULA
nyn, podxcoenue, MmoyuKky NnOsGNEeHUs CYue2o — C1ed RPOULI020, MO 8 3A8EPUIEHHOM OP2aAHU3-
Me U 080UUHOCMb U 30]10MOoe ceyeHue MEeHAION C60U CMbIC U MECHO.

Y e3pocnozo uenosexa

Q) pazoeoenue omnpeneuio TOUKy Jo0ka. He Touky npoucxoscoenus (Ityn HOBOPOXK-
J€HHOT0), a "npuuunnoe mecmo'" — TOUKY, I/ie €AUHUYHbIE )KU3HU COCAMHEHbI B LIETIb JCU3Hb
Kak yenoe. OUCKPEMHOCHb OMOMHCOeCHIeHA ¢ HEnPEPbIGHOCHbI0. DTO (DYHIaMEHTAIBHO.
Juxoromus (ducio 2~ 1) — nexut B ocHoBanuu JlepeBa JKU3HH.

ComnocTaBuM TO, YTO CJIEBA, U TO, YTO CIPaBa.

h) 3o10moe ceuenue

JIBIOKEHHE OT MEHBIIEro K OOJbIIeMy HAIlpaBJI€HHO MPOTHBOIOJIOXKHO, HOO MPOU30-
11J1a pOKUPOBKA cylHocTed. CieBa HOBOpoXkIeHHBIH; 3C yKka3amno 1000k, OH CMEIIEH BHU3 OT
Touk w. Crpasa B3pociubiit: 3C ykaszano nyn; OH CMEIIEH BBEPX OT TOUYKH @ HA TY KE Be-
JTVYUHY.

K) Juxomomusn

CneBa HOBOpOXIeHHBIA. OTHOILIEHUE pocma K TOJNOBE € IIeei OT MaKyIIKH U 10 JI00-
ka — 2:1. A B uenom, B Tpuaze "eonosa—mynosuuje—Hozu", Tonosa ectb 1: 5 yacth Momyns.
SBnena namepuunocms. Crpasa B3pocisiif. Teno coepuienHo. OOpenu Cuily U B3sJIM Ha
ce0s BakHelmue GyHKIMM e U rwiedn. Meramopgo3e CyIIHOCTH OTBETUIIO Npeodpa3oBa-
HUE pa3MEpHOW CTPYKTyphl. M3meHunack Tpuaga. Temepp OHa, CHU3Y BBepX '"Hocu—
mynosuwe—2on08a + wes". PaccTosiHUS: TONOBA+IIIES 0m MAKywKU 00 ApeMHOU 6naouHbvl B
OCHOBAHUU IIEH U TEJO OM APEeMHOU 8NAOUHbL 00 nam COeIuHSeT cBsi3b 1. 5. Ilamepuuy-
HOCmb COXpaHeHa!

Puc. 3.2 ornmugaercs ot puc. 3.1 eIMHCTBEHHO W TOJIBKO TEM, YTO K OTHOIICHHUIO pa3-
MEpOB, PACCMOTPEHHBIX paHee, 100aBJIEHbl: Yy HOBOPOXK/IEHHOIO OTHOIIEHUE PACCTOSHUS om
nyna 0o 100Ka — K pacCTOSTHUIO om J100Ka 00 nsam, W, y B3POCIOT0 OTHOIIEHUE PACCTOSHUS
om 106Ka 00 nyna — K pacCTOSTHUIO 0m nyna 00 MaxyuwKu.

CnesaeM HeOKMJIAHHBIH 1IAT: COXPAaHUB TEOMETPHUIO CTPYKTYPHI B BUE TIEPBO3/IaH-
HOM, usmenum moavko UM moodyna na puc. 3. 2- npas. HazoBem nuamerp cdepsl crpasa

—yuciaoM 2@ , BMECTO IIPEKHETO UMEHU V5.
IIyTh K OCHOBAHHIO OCHOBAHHMH

IToBepHyT BommeOHbIN Kimtou! PazMepHas cTpykTypa U reoMeTpudeckuil oopas mesno-
r0 HEMPUKOCHOBEHHBI. DPOpMa ypaBHEHUS, YnCIa U QUTYpHl HA B YeM HUYYTh HE M3MECHHU-
muck. Ho nepemena UMEHMU nenoro usmennia umena yacteid. M atum obHaxuna nenporu-
yaemo ckpoimyio cywnpocms " Touku nauana'": 310 nN03601UN0 NOHAMb Yeloe.

Puc 3.2-neB. (poxaenne). UMS uenoro — AB =v/5 . OGHaxeHsI B¢ (yHIaMEHTATb-
HBIE 0Opammbvle Ce:A3U.

Ilepeas: Bropas koncranTa (W,B = 211) u paduyc chepvt, R =271 — obpaTHbie unc-

na.
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B UIMEHU moxyns V5 (uenoBek HOBOpOKaeHHbIT) Bropoii Teopemoii ITudaropa (a
3TO — OCHOBAHUE 2e0MEemPUUEecKoll 2apMOHUU) OTKPBITO IpEACTaBiIcHa 0gouuHocms. B
yucie V5 sBIEHBI M IBOWHOU KBajapart, u chepa B chepe. Ho cyms BTII ewye ckproita: TO, 4TO
sce uemvipe chepvl coedunerwvl Opye ¢ Opyeom 8 neumo OOHo kak obpamuvle yucna ("Bce BO
BceM'") ocmaemcs matiHotl.

Bmopasa: Y HOBOPOXIEHHOTO OTHOIIICHUE: PACCTOSTHUE OT Myma (ToYka ) A0 Jo0Ka K
PAcCTOSHUIO OT JI0OKa 10 AT ecTh uncio 2P~ 1, O6partnoe uncno 2P+ (kakoii cropnpus)
eCTh eAWHCTBEeHHO HyxHOoe! MMJSI, KoTOopoe cieayeT naTh LEIOMY: uenoeéeK. (puc. 3).
HasBaTh pocT cosepureHHOTo yenoseka AB = 2@%1 — 3paunt 06HAPYXUTH B HCXOAHOM
NMEHMU HOBOPOKIEHHOTO nped-HaAYanbHO 3aKIIOUCHHOE B HEM UMS Yel108€Kd COBEPUIEHHO-
20. Yto 3uauut 3170 UMS — uncno 2D?

2@ ecth ciussHUE BYX KoHCTaHT. KoHcTanThl BTopoit (mepsbrit moctynar EIT, uuciio
2*+1) y koHcTaHTH NEpBoit (BTOpoit mocTynat EI', uncino ®*1),

Tepemena uMeHn Moayisi V5 (HOBOpOXICHHEIH) Ha uMs 2D  (COBEpIICHHBIH demo-
BEK) C/eNIana iBHBIM, 4TO 4eThpe cepsl: sapo ao B, chepa 1, cdhepa V5 u chepa 5 mpodro u
MHOTOKpPATHO "Kkpecm naxpecm' cnasiHbl MOTHHEH BTopeix u TpeTbux KOHCTAHT (pHUC 2), KaK
o00pammubie Opyz Opy2y uucaa. ITOT CIUIaB U €CTh

Cunzynapnocms, omoenaruias dbimue om HedblmuA.

Puc 3.2 -npas. (coBepiieHctBo). Ilepemena UMEHU Beena B crpykrypy BTIT 00-
patsble uncna. 2071=0.30902 u 201! = 3.23607. Ha pucyHke crnpapa mokasaHo, 4To Iie-
JI0€, POCT YeJIOBEKAa U OTHOILIEHUE PACCTOSHHUE OT ITyIa JI0 MaKyIIKHA K PAaCCTOSHHIO OT IyIa
110 JIOOKa, — JIBE 3TH BEJIMYMHBI, KaXKas U3 HUX IPEACTalIa YUCIIOM 201 =3.23607. A pac-
CTOSIHME OT Iyma 10 J00Ka, MPeIcTano 4YHucIoM 20-1 = 0.30902. ITepen mHamu oOpaTHBIC
qucla.

Bonbie Toro, oTKphLIaCch TJIaBHAsS CBS3b, IPSMO M HEMOCPEICTBEHHO MpeolOpasyromas
Bce Tpu KoHcTaHThl BTII B sinpo Touku Hauana. Omnowenue Bmopoit koncmanmul K

-1
Tpemueii Koncmanme ecms duamemp a0pa, oTpe3ok Aoy, = 2 3PV5  (cm. puc. 1 u 2)!!

Mpel BUIUM €AMHBINA T€OMETPUYECKUI MOHOJINT. Touka Hayana BBIIIAOUT CIOKHEE U
YMHEE, YEM MPEANoJarajJock. B 3TOW CIOXKHOW CTPYKTYpE HpeoHauanbHo, TAWHO MPUCYT-
ctByeT BTopoe UM cymuoctu BTII. Oto Bropoe UMS ecth ocnoganue ocnoganus — n
BTII, u teopuu rapmonuu B 1ieioMm. OHO aumponomopgpuo. 310 MOIYIb: POCT UeoseKa,
BEIpa3HBIINil ¥ Havyano 6brrus 2071, u ero mems 201! (puc. 3, ne. u npas.). Pazym geno-
BeKa OTKpbUI 1Bephb B Pasym boxkecTtBenHblil. He Tonbko kak MupoBo33penue. Boznuk pabdo-
YU MHCTPYMEHT OCYLIECTBJICHHUS FAPMOHHMM B UCKYCCTBEHHO CO3/1aBAEMOM MHPE M NPUIILIO
MOHMMAaHNE METO/1a MOJIb30BaHMsI 3TUM HUHCTpyMeHTOM. Ero npumeHenue — MactepcTBo, Tpe-
Oyroliee He TOJBKO BIAJAECHUS TEXHUKOM, HO U napa. dopmel nupamuy pesnero Ilapcrsa

OTIPE/ICIINIIO YABOCHHE: IBOMHOI KBaxpaT 1:2 u ero cBsi3u — cBsizu uncen 1, 2, V2 u V5. An-
TUYHasl KJIacCUKa, apUHCKUI AKpOmojb, 3aTeM cpeaHeBekoBble Buzantug u Pyck u smoxa
Bo3poxkaeHuss akTUBHO MCIIOJIB3YIOT CBA3U 30510TOro ceueHuss @. MckyccTBO apXUTEKTyphI U
HayKa O IPUpPOJIe TOBOPST 00 OAHOM U TOM XKe: FTeOMETPUUECKOE MPOCTPAHCTBO CTPOUT CaMO
ce0sl 0 AITOPUTMaM €CTECTBEHHOM reOMETPHH.

ITamsaTb MaTepun

WTak, Ha BONIPOCHI, TOCTABJICHHBIE B HAYAJIE CTAThH, 1aH, MHE KaXETCs, SICHBIN
otBeT. Ho eciu u oH He paccesut Bammx comHenuit B o6ocHoBanHocTH EI', 3anaiite cebe ca-
MU Borpoc Takoi. Haykoi, kotopyto Bel npeacrasinsere, oOmenpu3Has 1 Joka3zaH (akT:
Bcenennas crana 6bITh U3 HEOBITHS B MOMEHT bombiioro B3peiBa. UYto TpeOyeT HayuHas J10-
ruka? Anroputm nepexoja He-boiTus B beitue (a B 3ToM cMbici Mozienu "Bropas Teopema
[Tugaropa"), ecnu MmaTeMaTHKa BCECUIIbHA, CyllecTBYeT. CBECTH K JIOTUKE IPUYHH U CIe-
CTBUH OaHaJIBHOM, TJIe HET MapaJloKCcoB, cymecTBoBaHue Touku Havana (mpeobpazoBaHue He-
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ObITHSI B OBITHE) 3HAYMIIO ObI doKazams, 9T0 Huumo paBHo écemy (0 = 0)?! Takoe moka3za-
TENbCTBO OYJET napagokcoM HauxyamuMm. Huumo u éce nuameTpanbHO IPOTHUBOMOIOKHBI.
CrienoBaTeibHO, nEPexo0 He-0bimus 6 Ovimue no onpeodesieHuI0 napadoKcaeH.

W, cnenoBatenbHO, 3a7a4a HAYKH — [10Ka3aTh, YMO RAPAOOKc 30eCh Heo0Xo0um, npo-
SCHUTb €0 CYIIHOCTb Ha s3bIke MaTeMaTuku U natb emy UMSL. 1 naitu mecro, rae napa-
JIOKC 3TOT BO3HMK, M J0Ka3aTh, YTO OH BO3HMK 3/1€Chb U TOJBKO 31€Ch, & HE B NHOM MECTE.
Bropas teopema IIudaropa Bce 3To caenana.

Nms sToro napanokca "namams mamepuu". Ilprupona 1eMOHCTpUPYET ITOT MOpPA3U-
TEJIbHBINA (heHOMEH OECUMCIIEHHO U MOCTOSHHO: CYIIECTBYET XU3Hb. OH U MPECTaBJIeH puc. 3
B COKPOBEHHOM 00O0OILEHHHU: KaK yHHBepcajbHas MmporpamMma ObITHS U KaK BOIUIOIICHHBII
yesoBeYeckuii 00pa3. BbIBo MaTemMaTuyeck OHO3HAYEH.

[TamsaTe MaTepun Bo3HUKIA B Touke Hawama, oOpa3 KoTtopoit — chepa ayffy, AAPO—
Cunrymsipaocts. [lo onny cropony ee — Huumo (abctpakmus, Touka B TOUKE = YHUCIO W =
cdepa A, B, B chepe AB, nuamerps! ux paBusl 0). A 10 IPYTyIO — peanbHblil Mup: IpOCTpaH-
cTBO-BpeMs, sHeprusi. BTII o6bennunna atu aBa mupa. OHa mocTpousa KoiblO NPUYUH U
cnencTBui, coeauuuB uucia N, 0, @ B TpueAMHbI CUMBOJ HENEIMMOCTH AyXa U IUIOTH.
CumBoun KuszHu.

HNHTepecHo conocTaBUTh TMIOTE3Y, NOPOKIACHHYIO EI', 1 HOBEHIIYIO TEOPUIO O TIPO-
UCXOXICHUS MHpa, co3aannyto pusukoit XXI B. [leno B ToM, 4TO 3Ta TMIOTE3a OCHOBaHA Ha
nprMaTe T€OMETPUYECKOro NOA00us, Ha KoHpopmHubx npeodpazosanusax. KoudpopmHbIe
npeoOpa3oBaHus, B MPUHIUIE — 3TO CTPYKTYpa B3aUMOIIPOHUKArOMKX nofgoouit! O6 stom —
¢unbm npo kocmoc 2017 roga <"Touka HeBo3Bpara Bceenennoi. Uto 6but0 10 Bosbiioro
B3pbIBA'"™>. ABTOpPHI Haen nukiandeckoit Beenennoit Pomxkep Ilenpoys u Baarn ['yp3ansan co-
MOCTaBUIN Mempuueckum TeopusiMm XX Beka, (AnpOept DiHmTelH, CTBeH XOKHUHT, T€O-
pHsl CTPYH) TEOPHUIO, B OCHOBAaHUU KOTOPOU JiexKaT KoHghopmmuble npeodpazosanus. Ousnka
cama MOBEpHYJach JIMLIOM HaBcTpeuy EcrectBenHoll reomerpuun! ®@unbM 3TOT clienaH npe-
KpacHO. DTO IpsiMas peub JABYX BEIMKHUX yUYEHBIX. "3HATh PAaCCTOSHMS — FOBOPSAT OHHU — 3TO
HAaMHOT'O MEHbIIIE, YeM 3HaTh KOHPOPMHYIO CTPYKTYpy Hukindeckoi Beenennoii. Hauano ne
ovL10 Hecnopadounvim. OHO ObUIO YHUKAIBHO OP2AHU306AHHBIM... 3a0Y/IbTE O PACCTOSIHUSAX.
Cumompume na gpopmy — ropoput [lenpoys,.. "B bosbiioM B3pbiBE HET MacCHL... (POTOH TPO-
XOJUT U3 OMOHa (OIPOMHBIN IIMKJI BpEMEHH) B HOBBIM OMOH". "SI BHXKY KPYT'M C OJIHUM LIEH-
TPOM, HO pa3HOro paauyca... — roBoput ['yp3aasH. — KoHuenTpupoBaHHble KpyTrH (C 001uM
LEHTPOM) — 3TO cielbl Npeaplaymux BceneHHbIX." DKCIepUMEHTalbHO HaOI0gaeMoe pe-
JUKTOBOE W3IyYEHUE — KPYTH, "BOKPYr KaXKIOro LIEHTpa TPU — YETBIPE Kpyra — CIleIsbl
npenpinymux BeeneHnsix... Beenennbix MHoro". "bosbiioit B3pbIB U ckaTas 0eCKOHEYHOCTh
BBIMJIAIAT OAMHAKOBO,— rOBOpUT [leHpoy3,— mIkamy BpeMeHM MOXHO 3a0bITh". "Boavuioi
63pbl6 Obl1 TUULL CIEHOTl npu nepexooe OUoHa 6 HOewlil Ouon'.

KoMMeHTHpoBaTh Hien MaTeMaTUKOB M aCTPOHOMOB — CTPOUTH 37€Ch Napajllein —
BHE KOMIIETEHIIMHU apXUTEKTOpa, UCCIAEAYIOUIEro 3aKOHbl (hopMOooOpa3oBaHUs B UCKYCCTBE U
xuBoi mpupoze. Ho B cysxxnenusax ¢pusukos y3HaBaem obpa3 EcrectBennoii reomerpun! Cra-
Tbs1 "Ocnosanue ocnosanuu” 3aBepiaeT MUKI UCCIIeI0BaHUNA, HaYaThIX MHOUM B 1958 rogy. C
1963 roga oHU CUCTEMHO MYOJIUKYIOTCS B UCKYCCTBO3HAHMHU, HO, B CHIIy OaphepoB, pazaess-
IOLUX HAYKH U UCKYCCTBO, K COXaJIEHUIO, €CTECTBOUCIIBITATEISIM OHU Heu3BecTHHI. [IpaBo-
MEpHO JIM BUJETH MJI0THOE cxozcTBO Mojenu EI' u npencrasnenuit ¢pusuku XXI Beka, moka-
ket Oynymiee. Conb B TOM, UTO MpeasiokeHHas MHOM Bropast teopema Iludaropa u, B 310t
CBSI3M BO3HUKIIIEE HOBOE OcBelleHue psanaoB dubonayun-Jlroka co3ganu odpas3 CTaHOBICHHUS
Enunauter ObITHS, BOCXOMSIIMKN K TIOCTYNNATy NBOUMYHOCTH. JIBomuHOCTh ke B EI' mpoucxoaut
U3 OIpEeJeNIeHUs JIBYX HAyaJIbHBIX MOHATUNA MateMaTuku: "uyucio" u "touka" (cdepa)". OT-
CIOJIa IPOUCXOIUT CTPYKTypa 30J10TOro ceuenus, kotopyto EI' oco3Hana u BnepBble pacKphbl-
Ja Kak (yHJaMEHT eMHCTBa M IeIOCTHOCTH B CTPYKTypooOpa3oBaHuu u (hopmooOpazoBa-
Huu. [loromy uro oHna, EI', coenqunmia abcTpakiiu MaTeMaTHKU U 3aKOH (PU3UKU MUKPOMUpa
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"KOMIUIEMEHTAPHOE [TPOTUBOIIOJIOKHO", UYTO 3HAUUT: KOMNIEMEHMAPHOE Hecousmepumo. ,
BO-BTOpBIX, EI' mokaszana, 4yto 6é6edenue 3anpema u pazpeuwienue 63aumooeiicmeus pa3Hvix
61006 IHepzuu, TIPEICTABICHHOE KaK IMPOILIECC CTAaHOBICHUS (OPMBI, 00yXO0meopuso zeo-
Mempuio.

CymiecTBeHHO, 4TO (PU3HMKa MEHSET CBOM MpencTaBieHus. A nocrpoenHas EI" monens
1) He HyXaeTCsl B MIPUCIIOCOOJICHUAX U 2) HE 00XOJUT MOJYAHUEM BOIPOC O MEPBOMPHUNHE
MPUYWH, — YTO (PU3MKA CAENaTh HEe B cOCTOssHUU. OTBET Ha ATOT BOMPOC HE NAIOT HU TEOPUU
METpUYECKHE, HU TeOpus IUKIndeckor BceenenHnoi, rae "mepBo-0noH" oTonBuraercs B 0ec-
KoHeyHoe npouuoe. Ho otkyna on?

I'eomeTpuuecku-uncnoBas (He ¢usmueckas) wmonenb CunrynspHod Todku Hawama
(BTII), xak MHe mpeacTaBisieTcsi, caMoJI0cTaTouHa B puHIune. OHa He OTPUIIAET HCUE3HO-
BEHMM M TOSBJICHUNA HOBBIX ToOuUeK Haudajia, CKOpee OHa CBUICTEILCTBYET O HuX. OHa
KpPEIHET B CBETE€ HOBBIX OTKPBITUI (PM3UKHU U OMOJOTUU KaK JIOTUYECKH CTPOro 0OOCHOBAaH-
HOE, corjacHoe ¢ (hakTamu (PU3MKH U OUOJIOTUH TIPENICTABICHUE O TapMOHUH Mupa. U pucyer
OTUYETJINBO TE€OMETPUUYECKUN U YUCIOBOMH 00pa3 MPUUYUHBI IPUYMH: aIrOPUTMA CTAHOBIICHUS
Enunuit ObITHS, OCHOBaHHE OCHOBAHHUH.
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POST SCRIPTUM

Bnagumunpy Conosbesy,
rnasHomy nonauntonory CMW,
pbiuapto-nobeautento noeanHkos "Bevepa c B. ConoBbeBbim"
YYaCTHUKY M cyabe KOHKypca "CuHaa ntuua"',—
Nocnd LlleBenes: nHBanmg,
Bennkoi oTeyecTBEHHOW BOMHbI, paboTatowmin.
1924 r. poxaeHua, y4acTHUK 6oes 1941- 1945 rr.,
[06poBoeL, TPUXKAbI OpAeHOHOCeL,
no4yeTHbl akagemunk PAACH,
3aCNYKeHHbIN apxuTekTop PO,
MOYEeTHbIN rpaXkgaHuH r. Koctpomol,
NlaypeaTt MyHUUMNaAbHOM NpemMum M. akagemuKa [.C. Jinxayesa
aBToOp nccnenoBaHuii B obnactn EctectseHHoM FeomeTpun.

YBaxaembin Bnagumunp Pyponbdosuy!

Bawe aBTOpuUTETHOE MHEHMe AnA Poccuu cylwecTBEHHO. Bbl - BAM3KM K peasibHOM
BnacTu. Bol myapeu. Myapeuam M3BeCTHO, YTO B NPUPOAE BHE LLENOT0 — Yesn08eK Hueol —
yacTel uenoro omoesnsemsix He cyliecTsyeT. Hu cepgua, HM mo3ra, Hu bptoxa. BHe yenoro
"yenoBek" - HET NO3HaHMA, HET CTpPaxa CMEPTU M PadoCcTU Nbeu. Mygpel, CO3HaEeT, B YEM
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rNaBHOE OTAMYME YesloBeKa OT PACTEHWUA, HACEKOMOTO, AMKOro 3BepA M AOMALLHUX XKUBOT-
HbIX. 1 ACHO NOHMMaET, YTO HET Ye/I0BEKA BHE YE/N0OBEYECTBA, YTO MMA "yenoseK" 06s3biBaeT
AaBaTb pafocTb U 6epeub oT Hes 61M3KMX NO AyXY U KPOBU. BbITb MyApbIM — 3HAUUT AyMaTb
0 MPUHAZNENKHOCTU K YenoBeyecTsy U 0 byayuiem obuwectsa; 6yayluiee oTKpbIBAeTCcA Yepes
npowJoe.

MecTto npebbiBaHUA MyapeLa obwenpm3HaHo. ITo HayKa, punocodua, BEPLUNHbBI NO-
33MM M UCKYCCTBA. A KaK B 3aKoHoZaTenbcTBe? Komy 6biTb Y BepXxoBHOM BNacTM rocyAapcTsa,
KaK He Mygpeuam? 3aKoHOAaTeNsAM [O0BepAIT cyObby C80K U CB8OUX MOMOMKO8 COMHU
MUIUOHO8 /1t0del. 34eCb MyAPOCTb U Yean08e4HOCMb HEOBX0ANMbI.

BepxHAA nanata napnameHTa PP — n36paHHWMKKM Hapopga. CTpaHHO: ApeBHeWLWYH
mMmyapocTb "B Havyane 66110 €C1080"— OHM 3aMeHUAN NPEMyAPOCTbio "B HaYane H6bina NaoTh".
MNoTb OTPEKNACb OT COK3a C PAa3yMOM M YecCTbio TOrAa, KOrAa PoAnAOCb COYeTaHWe €108
"'npodosonbcmeeHHaa Kop3uHa'. Fnynoe y»ke NOTOMY, YTO TaKOW eQUHUYbI Mepbl B CTPYKTY-
pe yenoBeyeckoro obuecTsa HbITb NPOCTO He MOXKeT! MOACHAD C TOYKM 3PEHNA TEOMETPUMN.

YenoBeK He ToNIbKO ecT. OH He MOPOC WepPCTbto; OH A0MXKeEH ObITb 0aeT, neuntbca. OH
XOYEeT MMETb KUNbe U KOe-yTo elle, YTO OT/INYAET ero OT Bblle YNOMSHYTOro: PacTeHWUM,
HAaCeKOMbIX, AMKMX 3BEPEN U AOMALUHUX KMBOTHbIX. OH O0/MKEH BUAETb, YTO €ro BHYKaM,
HE3aBUCUMO OT UX COLMAIBHOTO MOIOXKEHMSA, OTKPbIT MNYTb K NONHOLEHHOMY 06pa30oBaHuIo.

[podoeonscmeeHHAs KOp3uHA — He Mn®, a rapaHTUs NpaBa 06bIKHOBEHHOIO Yeno-

BEKa M NEeHCMOHEepa Ha camy KM3Hb. CnenoBaTelbHO, KOJIb CKOPO 3Ma KOP3UHA NPUHATA MOo-
AaBnsAWMM B6ONbLIMHCTBOM, — 3aKOHOAATENbHbIE CTPYKTYPbl, NPUAYMaB 3my KOpP3UHy 3a-
CBMAETEeNbCTBOBA/IM MUCbMEHHO CBO CKOPEE rynocTb, HEXeNn myapocTb.
MpoaBunacb (He NepBbIN Pas3) A4OCTATOYHO PACNPOCTPaHEHHAs pa3HoeudHocmbs homo sapi-
ens — CamMoA0BO/IbHAA OrpaHUYeHHocTb. OHA npomusononoxcHa myopocmu. Kapbepa,
B/1aCTb, YecToNtobue, — deHbau eblwe Yecmu, — BOT ee 2aa68Hoe, maliHoe Kneimo. Ho snant
OHa cebs, xoTb y6en, ymHon n yectHon! N ctpemutca ybegutob B 3TOM Apyrux. o nopbl yaa-
etca. Noyemy? Buammo, INHWTENH 6bin NpaBs, 3ameTuB: "EcTb ABe beckoHeyHoCTU: becko-
HEYHO MaTemMaTMyecKoe NPOCTPAHCTBO M BeCcKoHeYHa YesloBeYecKas rnynocTb'.

JKpaH TeneBM30pa — KOraa mMbl BUAMM U cabiwmm "CUHIO NTULy''— ybexaaet: yeno-
BEK OT pPOXAeHWA npeKkpaceH. M ogapeH oT bora, 4yacto 6e3rpaHnyHo. M 3To naams pasro-
paetcAa. Ho CuHAA nTuua 3anetaetr B8 CMU peako. CMU HenpepbiBHO B TPU KaHasa NoKasbl-
BatoT BceMy mupy "Beuepa Bnagmmmnpa ConosbeBa": B. ConoBbEB B KPYry 3/11MTbl, 3aKOHOA,a-
Tenen.

TBOpLbI 3aKOHOB, OT KOTOPbIX 3aBUCUT }KU3Hb 0bLLEeCTBA — 3aKOHOAATeNbHOE cobpa-
HWe, BNACTb — He TO/IbKO TBOpPLbl. OHN 1 NOTpebuTenn 6aar, exxemecAa4YHO U3biMatoLLne ce-
6e okono 70 000 000 000 gonnapos. Undpy nmuuwy c notonka. Ho oHa noxoxka! CTaTUCTUK-
3KOHOMMUCT 3HaET ee U He pa3s yTouHAN. OCTaeTcA CPaBHUTL TPU YMCAA: A) CYMMY, KOTOPO
cnenyeT 3aMeHMUTb TOJIbKO YTO MHOW C NMOTOJIKa Ha3BaHHY; 6) cmoumocme "npoooeoss-
cmeeHHOoU Kop3uHbI", B) peanbHbl pacxod 3aypagHoro neHcmoHepa 70-80 neTt, ecam oH
HeYyasaHHO XuB. Cuntan eay, AMKYIO AMCNponopuunto 3Tol "Kop3uHel" K onnate KX, ne-
KapcTe (60ne3HM CBMPENCTBYIOT), CYXOBOro annapaTa, ero noageprkaHue, 3ybbl, noe3aku
Ha TpaHCMNopTe, NPaBO HOCUTb OAEXKAY W HAUMCTO 3abbiToe npecsosymoli Kop3uHol npaso
Ha padocmeb, 6e3 Yero JU3Hb MA20CMHa u beccmbicneHHd.

"Mp00080abCMBEHHAA KOP3UHA"— KNEeMO HECMbIBAEMOE, BbICTYNMBLIEE CKBO3b MNO-
pbl NPUAYMABLUNX €€ CYLLLEeCTB, YKOPEHEHHAA B UX MO3re KOCTEMN, B KNETOYHOM MOACO3HAHUN:
ybexaeHHOCTb, YTO Hapod — mpasa. Kocu e2o, mon4yu — gsipacmem.

[a, Hapop, BbikmnBeT. Ho He Bce, KTO MOT Bbl XXUTb.
Bonpoc nepsblit. Moyemy Bbi, Bnagnmup PygonbpoBud, myapbiii, 0b6asaTenbHbI,
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YyBCTBYIOLLMI cebAa B cpesie 3aKoHoAaTe el Ha CBOEM MeCTe, Kak pbliba B BOAE, 3N1€raHTHbIN,
B €4MHCTBEHHOM B MMpe KOCTIOME ABONCTBEHHO-YEPHOM, HanoMuHawwem Manesuya u
cpenHeBeKOBble PblLapCKMe NaTbl, — NoYemy Bbl 32 MHOTO /1eT He CKa3ann HW pasy rMaBHOro:
"locnopaa, cparkatowmecs 3a Bnactb! Bce cToMmocTn NnpocymTaHbl M He pas. MpoBos-
rNacuTb 3TM TabaMLbl HYXKHO 34ech U ceiyac. 6o yygoBulLHa He 6eaHocTb Hawa! Ee npo-
ucxoxcoeHue, ee KOPHU NOHAMHbI, OHa 8UOHA sceM. CamMoybUNCTBEHHO TO, KaK Mbl Ny6ANYHO
pAAUMCA, — HaLa NoXKb. Mydpocme 06a3biBaeT YenoBeka bbiTb rymaHHbIM. M BUAETbL cebn
TaKMM, KaKoB OH ecTb'.
Bonpoc BTopoi. Cuntaete an Bbl AMYHO NOHATUE "NMP00080aALCMBEHHAA KOP3UHA",
KaK OHa ecTb, pa3ymMmHbiM? NHaue roBops, pasaensete nun Bol ybexxaeHue, yto Pasym yeno-
BEKY AaH C8blWe UMEHHO 3aTeM, YTOObl Ye/I0BEK, COXPaHAA MHCTUHKT 3BepA
— MyK en mpasy. *MyKa Knesana nmuuya.
XopeK nua mo3sz u3z nmuybeli 207108bI.
M cmpaxom nepekoweHHsle Auya
HouHbix cywiecme cmompenu u3 mpasel, —
oTpekKca bbl oT noHATUIM [obpa 1 3na 1 C aAYHOCMbIO W NOHbBIM PaBHOAYLIMEM K cebe ro-
006HbIM, BEPHYJICA Bbl B MUP KMBOTHbIN, NPeB301aA ero B 3/1e HeConocTaBMmMo?
Bonpoc Tpetuit. NMoHMMaeTe M CBOK POJIb BO BCEM 3TOM?

Bnarogapto 3a OTBET, KOHKPETHbIM M NPAMOM, 3apaHee. XopoLwo 6bl [/1acHbIN:
OTO KacaeTcA C/INWKOM MHOTUX.

C nouteHuem.
LWesenes Nocnod LWedptenesnu.

Kocmpoma.
5 0ekabps 2017 .
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