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Ecnu 2o6opam unu ymeepocoatrom, umo «dmo obwjenpunamo!y,
Mo 3MO 03HAYAEM JI0JCH UNU 8 TIyHUleM Cyyae noaynpagoy.

Hcmuna (/[bs601) npsiuemcs 6 demansix uiu 0oumaem 8 moHKOCHIX

Ot aBTOpa
«Texcm nucancsi «Ha OOHOM OBIXAHUUY», NOIMOMY MO2Ym Oblmb OUWUOKU, HO He
NPUHYUNUATIbHBLE, JIe2KO UCHpAassemble U ORUCAHHbIE C COOMBEmCmEYIoOuWUMU
NOSACHEHUAMU 8 CLeOVIOWUX SEHEPAYUSIX ABMOPAY.
Oty (pasy g Tenepp NuIly nepei KakJ10i HOBOM cTaTbel-reHepalrei, TOCKOJIbKY ¢
HO3ULMM TOPOBBIX TEXHOJOTMH M 3JIACTUYHOW MEXAaHUKH, OCHOBY KOTOPOH
COCTaBJIIET TOPOMJAIBHOE [JBHKEHHE, BCA OKpYXKAIOIIash MEHS pPEATbHOCTh
CMOTPHUTCSI U OOBSICHSETCS COBEPUICHHO IO JAPYroMy — 3TO TEXHOJOTHYecKas
«mmpaBlia», a HE HaJyMaHHas, HE WICAIU3UPOBAHHAS, HE BbIIyMaHHas, He
TEOTEPU3UPOBAHHAS KITUCAHUHAY.
[ToaTomMy XoueTcst ycneTb NepeBapUTh, ONMUCATh M OMYOJIMKOBAaTh «BCE, UYTO CTaJIO
BJIPYT TIOHSTHO».
«Bpems He xner», «Bcemy cBoe BpeMsi» U «YTpO Bedepa MyJIpEHHEE», TO €CTh OHO
(Bpems), Taxke Kak U Bcsl BeeneHHasi, CTpyKTypU3UPOBAHO U HE TEPIUT Haja coOOM
W3/I€BATEIbCTB — TAHYTh (3KJATh) U YCKOPSATH (JTOTOHSITH).
Ecin Thl yMBILUIEHHO HE YCIEN, MOJICHWICS, HE 3aXOTeJl, «CIHENal 3aBTpa» WU
«IOA0XKIET», TO 3TO O3HAYaeT Oe34apHO MPOKUTYIO TBOIO JKU3Hb U OYyIyIIUE KU3HU
TBOUX IIOTOMKOB.
Her coMHeHHsI B TOM, YTO JIFOOOW «HILYIIHMI» YETOBEK, YCBOMBIIMI a3bl TOPOBBIX

TEXHOJIOTUM U 3JACTUYHOM MEXAHUKH, C «JIETY» MOMMET HE TOJBKO, YTO ONKMCAHO B
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paboTax aBTOpa, HO U CMOXXET YIIIyOUTh CBOM 3HAHUS CaM, 10 TOHMMAaHUS 3aKOHOB
CTPYKTypH3alUK 00JIee «TOHKUX MaTEpHil», HApUMep, HEOCO3HAHHOTO CTPEMJIICHUS
pPacTUTENILHOTO U KHMBOTHOI'O MHUpa IMOPOXJIaTh cebe TMOAOOHBIX — TJIABHOM
JIBUXKYIIEN cuiibl [Ipupoebr.

JJist TOHUMaHMs TIPEJICTABIIEHHOTO aBTOPOM MaTepuaia He0OXO0AMMO 3HAKOMUTCS CO
BCEMHU €r0 IOCIEAHUMH CTaThSIMHU, U B XPOHOJIOTMYECKOM MOCIIEN0BATEIBHOCTH, TO
ects [19-23,5,2,8].

ABTOp HM KOrO HE KPUTHUKYET M HE BCTYHAaeT B JHUCKYCCHUIO, IOCKOJBKY [0
KOHCTPYKTUBHOT'O  «CIIOpa» OIIMOHEHTaM HEOOXOAUMBI 3HAHUS O TOPOBBIX
TEXHOJIOTUSAX U DJIACTUYHOM MEXAHUKE, KOTOPHIE aBTOP T'OTOB UM IPENOCTaBUTh, U

Ha000POT - aBTOPY HEOOXOIMMBI cieIUpUIEKUEe 3HAHUS O MIPEAMETE CTIopa.

Beenenne
«Hucno» I[IM u ¢ (Bonoroe orHomenne - Golden Ratio) sBusroTCA
UPPALMOHATIBHBIMU U TPAHUEHACHTHBIMU «UYUCIAMU», KaXJA0€ M3 KOTOPHIX HMMEET
CBOM IIPUPOJTHBIA (PU3HUESCKUN CMBIC]T.
B 0ecKOHEYHOM MHOKECTBE HCTOYHHKOB HMH(POPMALIUH, TMOCBSIICHHBIX 3TUM
«3aMeyYaTeNbHbIM»)  «4YHCIIaM», HampuMmep, camoM mnociaenHem [l1], camo wux
CYILIECTBOBAHHME OMNMCHIBAECTCS Kak (pakT, C MOCIEAYIOEH €ero «pacKpyTKO»
OyKBaJbHO BO BCEX O00JIACTSIX €CTECTBO3HAHUSA, XOTS 3TO «caMoO co0oi
paszymeeneecs: siBienue [Ipupoab», a UMEHHO: 0a30Bble CUCTEMHBIE 3JIEMEHTHI
CTPYKTypHU3aluHu (CTpyKTypooOpa3oBaHus) Mmatepuu B [Ipupoze [2].
K coxanenuto aBTop 1oka He Hauesn HHPOpMalKu, XapaKTepU3yIOIIeH 3TH «UUCIIay:
e ux (usmyeckuit cmbici, Hanpumep, [IN - kpome «oTpaxkeHUsT U30TPOMHOCTH
CBOMCTB ITyCTOT'0 MPOCTPAHCTBa» [3] U T.II.,
® YTO SABJIIETCS MX HAYAJIOM, OTKY/1a OHU «BBIPOCIN»?
e Kak OHM Tmporpeccupytor B I[lpupome — B mOpocThix U 0oyiee CIOKHBIX
CTPYKTypax WUJIU OT MPOCTHIX K OOJIEE CIIOKHBIM CTPYKTypaM,
e Kakoil ’Heprueut u/unu uadopmaiyen oHu 00J1a1al0T WU OHU U €CTh YHEPTHUS
1 uH(popMaIus OTHOBPEMEHHO, U T.I1.?
® OHHU CYLIECTBYIOT caMu 1o cebe...? UTo 3T0? «PYyHKIUI», «eAUHUIA MaTEPUU
W/UaM MHPOPMALIUM», «TO YTO OCTaJOCh» OT TOpa-0yOiuka, «Mepa SHEpruu
BEILECTBA», 3aKOJIUPOBAHHOE «MEPTBOE» «OOILIECPUHATOEY» 3-X MEPHOE U/ WU

«okuBoe» peanbHoe B llpuponme 4-x MepHOe TeTpa’dapajibHoOe («4EThIpE



KpPacKn») IIPOCTPAHCTBO [4], «HGOPMAIIMOHHO-YHEPTETHIECKUE
MPEAMOCHUIKNY I MX pa3BOPAYMBaHUS B MOBEPXHOCTh, O0OBEM, a 3aTeM B
KaTSIUHCA OJJHOBPEMEHHO BJIOJIb CBOEH MONMEPEUHOM U MPOJAOJIBLHON OCU TOP?

® [I0YEMY U IS YEro OHU «OO0JITAOTCS» B MPOCTPAHCTBE?

® [I0YEeMY CYIIECTBYeT KOMIUICKT «uucen» [, Hampumep, cdepuueckoe u
Topuueckoe u ysnosoe [11 [5]?

® KaKk OTH «3aMeyaTejbHbIE YHMCIIA» CBSI3aHbl MEXIy Cco00H, W (Quanyeckui

CMBICJI TOT'O «CBSI3BIBAaHUS»? U T.II.

HUtak, B TpeXMEepHOM TMPOCTpaHCTBE - cdepe, MPaBOMEPHO pacCMaTpPUBAThH
JBYXMEPHBIE — TJIOCKOCTb, W/WUIW OJHOMEPHBIC — JIMHUS, W/WUIN «HYJIbMEPHBIC» -
To4yka, 00BEeKThl. M Hao0OpOT, HENb3sl paccMaTpuBaTh WM MOJEIUPOBATH B
JBYXMEPHOM MPOCTPAHCTBE TPEXMEPHBIE WJIM B TPEXMEPHOM MPOCTPAHCTBE
YETBIPEXMEpPHBIE  OOBEKTHI, HAMNPUMEP, BHIBOPAUUBAIOIIMECS TOPOUAAIbHBIC
CUCTEMBI, TIOCKOJIbKY 3TU (PUTYPHI ABIAIOTCA PUrypaMu 0osiee BBICHIETO MOPsIKa.
Jpyrumu CciaoBaMH, pacueTbl HAa IUIOCKOCTH HE TOXKJIECTBEHHBI pacyeTaM B
TPEXMEPHOM TMIPOCTPAHCTBE, a pacyeTbl B TPEXMEPHOM MPOCTPAHCTBE HE
TOKJIECTBEHHBI pacye€TaM B YETBIPEXMEPHOM ITPOCTPAHCTBE U T.II.
B Ilpupose HeT HelenuMbIX Beleld Y KOJMYECTB, U HET MPUOIMKEHUM.
He cnenyet myTaTh «CyliecTBOBaHHE 0OOBEKTOB 00JIe€ BLICOKOTO MOPSIKA B CUCTEME,
uMerolen Oosee HU3KHUUM TOPSIOK, Hampumep, cyliecTBoBanue VTortexs HaHO-,
MHUKpPO-, MaKpo- U MEraMHpPOB — N-X MEPHBIX OOBEKTOB B 3-X WU 4-X MEPHOM
MPOCTPAHCTBE.
ABTOp HOpEeANPUHSUT MOMNBITKY MOKAa3aTh «POXKAECHUE» W HEPAPXUIO OTHOIIECHUU
(MaTeMatnueckass rapMoHuUsi) chepruyecKoro, TOpUIECKOro, y3JmoBbix u apyrux [,
30JI0TOTO OTHOILICHUS @, U YTO U3 3TOTO (POPMUPYETCS B TalIbHEHUIIIEM.
ABTOp Oyner Oe3mMepHO pajl MH(POpPMAIMH, TPEIOCTABICHHON €My M TMOSCHSIOIICH
9TH «TIPOOEIBI», a TAKKE 32 COBETHI Ha BO3MOXKHBIC «HETOYHOCTH» U OIIMOKU B €r0
PaCCyKICHUSX.

«Havana» «uucem» 1IN
PaccMoTpruM BO3MOKHBIE «HEIJIOCKOCTHBIE» BapuaHThl Beruuciaenus 11, nanpumep,
KaK COOTHOCSITCS MEXAy co00i 00BEMBI, IO TTOBEPXHOCTEH TOpa U chephl U
T.Il., BIMCAHHBIX JIPyr B ApYyra, pe3yJibTaTOM OTHOILICHUN KOTOPBIX MOXKET OBITh

uenoe win apoonoe uncio [N (Puc. 1).
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Puc. 1 «3Bomonus» chepudeckoro 7 U TOpUIECKOro 1m

IIpu sTOM, ecnu:
e [IN «popmupyer» OKpYyKHOCTb, KpyT, cpepy mim map, To 310 111 sBusercs
«chepuueckum» 7 (7sp, Sphere).
o [IU «popmupyer» Top, To 310 I1U siBnsieTcst «ropuueckum» 1T (7, Torus).
B nporiecce popmMupoBanum Topa «1epBeiM» yuacTByeT chepudeckoe M.
o [N «popmupyer»

NosIBJISIOLIMECS pU GOpMUPOBaHUs Topa, To 3To [1U saBnsercs «y3moBbiM» T

«QHCPIrUYHLBIC» TOPHUUYCCKUC Y3JIbl, ABTOMATHUUYCCKHU



(mx, Knot). KonuuecTBO y3/10BBIX T ONpPEAEIAETCA YUCIOM § —KOJIMYECTBOM

BUTKOB BOKPYT JIOJITOTHI TOPA.
B npouecce dpopMupoBaHUS TOPUUYECKUX Y3TIOB IEPBBIM» U «BTOPHIM» y4aCTBYET
cpepuueckoe u Topudeckoe [11, cooTBeTCTBEHHO, U T.II.
Yucaosble 3HaYeHus Beex GpyHknuoHanbHbIX [IU paBubl 3,141 592 ...
ABTOp CUMTAET MAPTHIIIKWHBIM TPYIOM HIH «paboTa qypaka JIIoOuT» OECKOHEUHBIE
BBIUMCJICHUS «KOJMYECTBA 3HAKOB mocie 3anston» B I11.
«Cepepuueckoe»
MpbI 3HaeM, 4YTO OTHOUIEHUE IJIMHBI OKPYKHOCTH K JJIMHE €€ pajuyca AaeT 27w, HO
3TO HE «EIWHUYHOE» 7T, @ JIBOWHOE, U OHO IOJYYEHO SKCIIEPUMEHTAJIbHBIM IyTEM
WIN «3aMEYEHO» €IIe B TITyOOKON JPEBHOCTH - KAK MUHUMYM C 2-T'O ThICSYEIETHS 10
Hamieit apsI (Puc. 2).
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Puc. 2 Tloka3ana mocieaoBaTeIbHOCTh OJHOBPEMEHHOTO «paciaiay BIUCAHHOTO Kpyra B cdepy,
«UTMHBI OKPY)KHOCTH» B KPYr'e W paauyca B OKPY>KHOCTH, U PE3yJbTaT TOr0 pacraja - 4To OT
ATOTO «Pacraiay Moay4aeTCs.

9TO, HO}KaHYﬁ, CANHCTBCHHOC «IIPSAMOC) BBIYHUCIICHUC ((,ZIBOﬁHOI‘O» T, 4 UMCHHO: 2r

= 27zR/R, V1 TOILKO Ha «IJIOCKOCTHY.



Kpome storo umuTepecHsl U Apyrue «chepo/KpyroBbie» OTHOIIEHUS, HAIpPHUMED,
OTHOIIICHHUE MIOUIAU MOBEPXHOCTH Cephl K IUIOMIAM TOBEPXHOCTH BIIMCAHHOTO B
Hee Kpyra AaeT «yugpy» 4 viu 4-pe «kpacku» (?) u T.1L.

«Henopa®oTku» H  «HEIOIMUCKWY, XapaKTEpU3YyIOUIUEe MPEHEOPEKUTETBHOE
OTHOUIEHWE W HEIOCTaTOYHOE BHHUMAaHHE «OTBETCTBEHHBIX» YHMHOBHUKOB 3a

npaBuiibHOE TokoBaHue [1M, xopoio onucansl B [7].

«Topuueckoe»n 1 (Puc. 3)

1. Ecnu cdepa BnHMcana B TOp WM IIAp KaTUTCS WM TOKOUTCS BHYTPH IOJIOTO
KOJIbLIa (3aKPBITHIM TOP) OJIMHAKOBOIO pajinyca, To:

— OTHOIIEHWE IUIOMAIM TMOBEPXHOCTH TOpa K TUIOMIAAH TIOBEPXHOCTH CQephl,
BIIMCAHHOM B TOP, JACT 1eJI0e «eAMHUYHO0e) TT;

- OTHONIEHUE IUIOLAAM TMOBEPXHOCTH TOpa K IUIOMIAAM IOBEPXHOCTU Kpyra,
BIIMCAHOTO B TOp, JaeT 21T,

- OTHOILICHHE IUIOMIAJU TOBEPXHOCTH TOpa K IUIOMIATU IMMOBEPXHOCTU IIOCKOTO
KPYrOBOTO KOJIbIIa C BHYTPEHHUM paguycoM Rgi, (Ringiema), paBHbIM «0» u
BHEITHUM PainyCcoM Rgex (RiNgextemal), PABHBIM pajiycy TOpa, BIHCAHOTO B TOP,
TIaeT 21T,

- OTHOIIIEHHE 00beMa Topa K 00beMy cdepsl JaeT 3/21T Ui OTHOIIEHUE 3-X 00BEMOB
cdepsl kK 2-M oObeMaM Topa JaeT 1esoe T WK B Tope HaxoauTcs 3/21 cdep,

2. Ecnu Top Bniuca B cdepy, TO:

- OTHOIIICHHE TLIOIIAIA TOBEPXHOCTH TOPA K IJIOMIAU TOBEPXHOCTH Chephl JaeT /21T
WJIM OTHOIIEHWE OJTHOW IUIOIIAY MOBEPXHOCTH TOPa K 2-M ILIONIAASM MOBEPXHOCTH
cdepsl;

- OTHOIIEHHWE oObema Topa K 00bemy cdepsl naerT 3/8 1T Wid OTHOIICHHE 8-MH
00BeMOB TOpa K 3-M o0beMaM chephl.

KpoMe »sToro wuHTEpecHbI U Jpyrue OTHOIICHUS MEXIy Topo/chepHbIMU
aleMeHTaMH, (OPMHUPOBAHUE KOTOPHIX MOXKHO MOPYYUTH IIKOJBbHUKAM CpEIHEH

IIKOJIBI.



Torus ” Evolation

Entered Torus to Sphere | Entered Sphere to Torus

in - internal, ex - extrnal

Puc. 3 Iloka3aHa mocienoBaTeIbHOCTh OJJHOBPEMEHHOTIO «pAacliafiay BIMCAHHBIX TOpa B cdepy u
cdepsl B TOP, U UTO OT ITOTO «PacIaga» OCTaeTCs.



Nrak, n3 komiuiekTa 0a30BbIX OTHOIIICHUHN CIEAYET, UTO:
- pe3ynbTaTOM JTUX OTHOIICHWA MEXIy BIHCAHHOW B TOp C(Ephl SBISIOTCS
«BBIPOXKIEHHBIE» «UHCIa» 7 W T, KOTOpPbIE KpPOME XapaKTepU3YyHOLIEro €ro
UPPALMOHATBHOTO OJHOTO M TOrO JKE€ YHCIOBOTO 3HAYEHUS, HE HMEIOT HHU
pPa3MEPHOCTH, HU KOOPAMHAT B MPOCTPAHCTBE, HU MPUBSI3KUA K YEMY-JIHMOO, OHU HE
TOYKA U T.II.
- IO Mepe Tnepexojaa ot OoJee CIoKHON GUTyphl K MEHEe CII0XKHOM: Top — chepa —
MOBEPXHOCTh — OTPE30K JMHUU (ToXke (urypa, Ho 063 MOBEPXHOCTU) — TOUYKA
(Toxe Qurypa, HO 6€3 MOBEPXHOCTU M JUIMHBI), IEPBOM M3UE3AIOT MHOXKHUTEIH U
«mrockoe/cheprudeckoey, «00beMHOe» cheprudeckoe &, a 3aTeM — OTPE3KU MPAMOU
JIMHUHU, HO yKe 0e3 Hero (7).
N ocraeTcs TOJBKO OOHO «KPYYEHOE» TOPHYECKOE TT, MPUCYIIEE TOJBKO TOpY,
(GU3UYECKUIl CMBICII KOTOPOTO 3aKJIIOYAETCs] B €r0 OJIHOBPEMEHHOM KAau€HUHU II0
MPOJOJLHOM W TMOMEPEYHOM OCSIM WM BBIBOPUMBAHUW/HABOJAKUBAHUU (KaueHHE
BOKPYI €ro IONEpPEeYHONl KpPYroBOM 3aMKHYTOM OCH) C OJHOBPEMEHHBIM
Kpy4eHueM/BpanieHueM (KaueHueM) Topa BOKPYT €ro MOJISIPHONU/TPOI0JILHOM OCH.
To ectp chepuueckoe 7 Kak Obl «BNHCAHO» B TOPUYECKOE TT W SIBISIETCS
TEHEPAIBHON MPUPOJIHON «ITPONOPLHUE», K KOTOPOM MOCTOSSHHO M HE3aBUCUMO HU
OT Yero CTPEMSTHCS BCE MPUPOJIHBIC CTPYKTYPhI U MPOIECCHI.
Kpome »srtoro cymectBytoT oTHomenus Mmexnay IIHU-¢urypamu (cdepa, Top) u
¢durypamu, B KOTOPBIX OTCYTCTBYeT «mpsimoe» [11, nanpumep:
- OTHOUIEHUS, MPUBEACHHBIE Yepe3 MPPALMOHAIIbHBIEC MOJOKUTENbHbIE Yncia (10
3HAKOM paJuKalia) K CEepUYECKOMY 7T:
® BIUCAaHHBIX IPABWIbHBIX MHOTIOTPAHHUKOB K IUIOWIAASM IIOBEPXHOCTU U
o0beMaM cep, B KOTOPbIE OHU BIHCAHBI.
® BMOHCAaHHBIX cdep K TUIOMAASIM TOBEPXHOCTH HU 00bEeMaM MPaBHIbHBIX
MHOTOTPAHHUKOB, B KOTOPHIE OHU BITHMCAHBI.
® [UJIOCKOTO NPSIMOYTOJbHUKA BBICOTOM h W JUMHOMN, paBHOW IJMHE AMaMeETpa
LUUJIMH]IPA, B KOTOPBIM OH BIIUCAH,
® [IPaBUJILHOI MPU3MBI BBICOTON h, BMUCAHHOM B IIMJIMHJIP BBICOTOM h,
® [WJIUHAPA BHICOTON h, BMUCAHHOTO B IPABWIBHYIO MPU3MY BBICOTOM h,
® KOMIUIEKT 4n TPaHEHBIX (C TUIOCKHM OCHOBAHHMEM) CTPYKTYPHBIX chep — sueek
[lnxupuna® (II0THAsS yIAakoBKa), BIMCAHHBIX B cdepy B HAIpPaBICHHH

. 2
3aMKHYTOM JTUHUU «1+m»urm



- OTHOUIEHUS, MPUBEACHHBIE Yepe3 MPpPaLUOHAIIbHBIEC MOJOKUTENIbHbIE Yncia (10

3HAKOM paJuKalla) K TOPMYECKOMY IT - KOMIUIEKT /M, TPAaHEHBIX (C IIJIOCKUM
7

OCHOBAaHHMEM) CTPYKTypHbIX cep — sueek Iluxupuna' (TUIoTHas yMHakoBKa),

BIIMCAHHBIX B TOP B HANPaBJICHUU 3aMKHYTOW JIMHUU Yy3J1a «7ny{n, + [(n,— 1)/2]}».

«Y3noevien ITH

OnHOBPEMEHHO C BBIBOPAYMBAHMEM CaMOI'0 TOpa BMECTE C HUM MEpeMellaeTcs U
«OHEPrUYHBIN» TOpUYECKUH y3en (3nmp {n, + [(n, — 1)/2]}) [2], noBTOpsAsA ero
OJITHOBPEMEHHOE Ka4€HUE 0 MPOA0JIbHOM U MTOMEPEUYHOUN OCH.

Kpome «ucnonp3oBanus» topudeckoro u cdepudeckoro [, xonmveckas

3aMKHYTas JIMHUA y3Jia, UMCrolas 00BEM U MUKIINYCCKYIO KaHAJIOBYIO ITOBCPXHOCTD,

€lle BPaIaeTcsa BJOJb CBOEH IPOJOJIBHOM OCH OJHOBpEMEHHO (3m, + {n, + [(n, —

1)/2]}) pa3, To eCTh B HEl MPUCYTCTBYET CBOE — «y3i0Boe» 11 (Puc. 4).

Torus has ﬂ:andﬂ' Torus Knot (3.2) has ﬂ'ﬂ' and ]l

Roﬂmg

/ T = /

o |

ik’not Line Form

Puc. 4 ITpumep VTortex ¢ Topuueckum y3iom (3.2), u konuuectso [11, yuactByromux B npouecce
ero ¢yHkunonuponaHus. CieBa YepHbIM I[BETOM MOKa3aHa BUIUMas 4acTb y3Ja, a OEJbIM — €ro
HeBUAUMAs (C APYroi CTOPOHBI TOPA) YaCTh.

CnpaBa Ha pUCYHKE MMOKaHa «pa3Oyxaromas» HHUTh y3ia (3akoH HaOyxanus [8]),
MHHMMaJIbHAsl TOJIIMHA KOTOPO (opMHUpyeTcs TMociie cTaHa CBEPXOJOJHON

HOHGpG‘IHOfI IMPOKATKH, 4 MaAKCUMAJIbHAA - 10 BXOJa B HCTO.



HeobxoauMo nmoMHTB, uTO Topuueckuit ysen (3m, + {n, + [(n, — 1)/2]}) saBiserca
sHeprouHpopmanuoHHoN xapakrepuctukoil VTortex, To ects [IM yuaBcTByIOT B
dbopmupoBanuu ero GopMbl U SHEPTrOMH(OOPMAIIMOHHOTO HATIOJTHEHUS.
Takum o6pasom VTortex mmeer msith (!) QyHKmuoHAALHBIX U - «(IIW»,
(GYyHKUMOHMPYIOIINX B 3-X MEPHOM MPOCTPAHCTBE B KOMILJIEKTE U3:
- I-e gp chepuyeckoe u 2-e¢ wy — TOPpUUYECKOE, «OTBe4alOT» 32 POPMY (ToOpa),
- 3-e msp - 3In,-chpepuueckux, 4-¢ wr - {n, + [(n, — 1)/2]}-Topudeckux u 5-e my —
y3aoBoe, «orBedyaro 3a JHEPI'MIO u UHOPOPMAILHNIO. I10 TOpHYeCKHH
ysen (3n, + {n, + [(n, — 1)/2]})) waum >HeproMH(POPpMANMOHHBLIH COJIUTOH
HIuxupuna [2,5].

«Ha4vamna» «30J10TOr0 OTHOLIEHUSI»
Paccmotpum chepy, Bnucannyto B Top (Puc. 5). UuraTenb MOXKeT caMm JoKa3aTh, YTO
AO; P, Or v AOt1 P, Oy, AO, C, Or u AOr C; Oy, u AO; C; Or u AOr C; O

sp» DABHBI

MEXKy COOOH.
Paccmorpum tpeyronsuuk AOQ; P; Oy, ¢ «€IMHUYHOW» IUIOIIAIBIO, COCTOSIIErO U3
AO, P, 01 v AO7 P, 0y, ¢ obmeii cTopoHoii P; Oy, paBHOii 2.
OTOT TpeyrojJpHUK (POPMHUPYET MO KpalHEeW Mepe AByMs ajiropuTMamu crocoda
«30JI0TOC OTHOIIICHUEY:
1. OrHomenue cymm cBoOOAHBIX cTOpoH AO; P; Or u AOr P; Oy paBHO
«30JI0TOMY OTHOLIEHHI0Y, TO €CTh:
(P20, + 0,07) / (P,0y, + 0,01) = [N5 + 1) /(1 + 1)] = [N5 + 1)/2] = 1,618... = ¢,
a OTOLIeHHEe PAa3HOCTH cBOOOAHBIX cTOpoH AO; P, Or u AOr P; Oy paBHO
00paTHOM BeJIMYHUHE «30JI0TOI0 OTHOLIEHUSN», TO €CTh:
(P20,- 0,07)/(P;0y, + Oy, Or) = P;C//(P, 0y, + 0, Op) = [N5— D/(1 + 1)] =
[(N5-1)/2] =0,618... = 1.
2. OTHOLIEeHHE CYMMBI JUIMHBI THNIOTEHY3bI M MAJIOT0 KaTeTa K 00J1bIIOMY
karetry AO; P; Oy, paBHO «3010TOMY OTHOLIEHHIO», TO €CTh:
(P,0, + P,0,)/0y,0, = [(\/5 + 1)/2] = 1,618... = ¢,
a OTHOIIIEHWE PAa3HOCTH JJIMHBI TUIMOTEHY3bl U MaJIOr0 KaTeTa K OOJBIIIOMY KaTeTy
AO; P; Oy, paBHO 00paTHOI BeJIMYHHE «30J10TOI0 OTHOLIEHHS, TO €CTh!
(PO, - P;0,,)/04,0; = [(\/5 -1)2] =0,618... = 1/p.
Top u BnmcanHasi B HeTO cepa SBISIFOTCS «POIUTEIIMIY) B3aNMOCBSI3AHHBIX «UHCEIT
[IN» u «mpapogutenaMu» @. IT0 - «30a0omasn napa» (Gold Pair) win «napa
HTuxupunay (Shikhirin’s Pair).
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[IpssMOyTONBHBIN TPEYTrOJIbHUK AOP;0y, HAa3bIBACTCS «30710menuum

mpeyzonvuukom» (Goldest Triangle) uwi  «mpeyzonvhukom Illuxupunay

(Shikhirin’s Triangle), cocmoawuii u3z 2-x mpey2oabHUK08 PABHBIX TIJIOMIAJICH.

bouee Toro:

1. [IpousBenieHre «30JI0TOTO OTHOUIECHUS» @ U €ro 00paTHOM BenuuuHbl 1/¢, a

umenHo: [(N5 + D/2] x [(N5 - 1)/2] =1, 618...x 0,618... = o x 1/p =1,

TO €CTh IJIOIIAAb PIMOYTOJIBHUKA C pa3MepaMu CTOPOH @ U 1/, paBHa

«Enqunnue», Gu3nuecKuM CMBbICJIOM KOTOPO ABJIAETCH «eMHUYHAS II0IIAAbY»

WJIU 0JIHA «KPACKa), a HE ITPOCTO HU K YEMY HE NMPUBS3AHHAS «CIUHUIIA.

[1no1maas» 30J10TEHIIETr0 TPEYTOJIbHUKA TAK)KE PABHA «EAUHUIICH.

2. Ilpu «B3ammoaecTBUM» BOUcaHHOK cepsl B Top U Topa (Puc. 6) popmupyercs

KOMILUIEKT TPEYTOJbHUKOB, UMEIOIIUX ONpeAeieHHOe (PU3NYECKOoe MpeIHa3HAuYCHUE -

dbopupoBaHue:

- «IHCEID \/2, \/3, \/5, \7 1 ux KOMIIO3HIINH,

-ynucen 1,2,3 u4,

- MPAaBWJIBHBIX U HETIPABUIILHBIX TPOOEH,

- «30JI0TOE OTHOILIEHHE» U €r0 KOMIIO3UIUHU U T.II.

- «uncnanN10 u muanMn Topudeckoro y3ma (3.1), BIOIb KOTOPOil GOpPMHUPYOTCS
CeMb «KPACOK» M IUIOTHOH yIakoBKH stueek lIuxupuna’ — Topa (CMOTPH TaKke

Puc. 11) u 1.1m.
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5 The Goldest Triangle -
Shikhirin's Triangle

Puc. 5 [lokazaHo «IOsIBICHHE/POKACHUE «30JI0TOT0Y» OTHOIICHHSI C TIOMOIIBIO €r0 «POIUTEICH -
cdepsbl, BIUCAHHOM B TOP.
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Torus Triangles - Ogpy 5

Or

Puc. 6 KoMmmiekT TOpHuecKUX TPEYroJbHUKOB, MOTYYAOIIMXCS B PE3yJIbTaTe BIMCHIBAHUS CPEPbI
B TOD.

ABTOp TIpoBea HEOOJBIION SKCIIEPUMEHT — HAJOXKUI KapTUHKY «BuTpyBHUiicKOro
gyenoekay (Virtrunian Man, 1490) Jleonapno na Bunum (Leonardo Da Vinci) Ha
«3onoreimyto mapy» (Puc. 5).

ABtop ytBepxkaaet, 4yto «TopoCdepnniit Uenosek» (ToruSpherical Man) siBnsiercs
«HOCUTEJIEM» BCEX «Hadanm», a uMeHHO: [IM pa3numuHOTrO HAa3HAYCHHUS; 30JI0TOTO

OTHOIIICHUS; KOpHEH u3 2-X, 3-X, 5-TH, 7-MU U UX KOMOUHau; «uucen» 1, 2, 3,4, 7
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M T.I.; TPAaBWIbHBIX W HEMPABWIBHBIX JIpOOEH; TeOMETPHUUYECKUX MapamMeTpoB

IJIAaTOHOBBIX U apXUMCOOBBIX TCJI U T.II.

i §
£
i |

[ ] - 7 . ! b _\ : Ly : ...

/ ‘ ; 1;| I N A /

; b ! ;
Ny —/J 4 ] .I !I / I:\ Bs J

Puc. 7 «TopoCdepnsrity Uenosek (ToruSpherical Man), «HemnoBek — mepa Bcex Bemiei» (Man is
Measure of All Things), [Ipotarop u3z A6aepst (Protagora of Abdera)

JIJisT SHTY3WMacTOB-ITIOOUTENICH W MCCIENOBaTEICH-TIPaKTUKOB U3 JI000M obsactu
€CTECTBEHHBIX HAyK OTKpBIBAIOTCS 0€30peKHHE BO3MOMKHOCTH «IIOMIPaTh) C
«30JI0TOM Mapoil», HaKJIaJpIBas €€ Ha JIF0OON MPUPOAHBIA 0OBEKT WIIH MPOLIECC HAHO-
, MUKpO-, MaKpO- /WX MEraMMpOB WM UX KOMIIOHEHTHI.

ABTOp yBEpEH, U4TO Yepe3 TaKUE «UTPbD» «BBUIE3YT» OCOOCHHOCTH CTPYKTYpHU3aLUU
Marepud  BO  BceneHHOM M OTBETBl  HA  «HeusBecmHvleHayke» WU
«HEeNOOYUHAIOWUECAZAKOHAMPUIUKUY SBIICHUS, a TAKXKE JIOJDKHO OBITh 3a0BITO TaKOE

MOHATHE KaK «00WenpuHamoy 1 TeX, KTO €ro NpuayMai 1 3KCIUTyaTupyer.

3. Eme HekoTopbie 0COOEHHOCTH «30JI0TOT0» OoTHOIIeHus @ (Puc. 7), moaMmedeHHbIe
aBTOPOM:

- JMaroHajdb 30JOTEHUIIEro NpPsSMOYIOJbHHKA WIM THIOTEHY3a 30JI0TEHIIEro
TpeyronabHIKa paBHa V3 - GopMupoBanue uncia V3,

- IMATOHAJIb IpaHH KyOa paBHa \2 - GOPMUpOBaHHUE «4HCIa» \2 TAKKE KaK y ABYX
TOPUYECKUX TPEYTOJIbHUKOB,

- IMaroHanb Ky6a paBHa \3 TaKke Kak ¥ JHATOHAIb 30J0TEHIIEro MpsMOYTOIbHIKA

paBHa V3,
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- BBIMYKJIBIA YETBIPEXYTOJbHUK, CPOPMUPOBAHHBIM W3 COEAMHEHHBIX MO OOIIeH
nuaroHanu (paBHOM \3) 3omoreiimero TPEYrOJIbHUKA U TPEYTOJIbHUKA, OJyYEHHOTO
MyTeM JIeJICHUS IMaroHaIbHOM IpaHu KyOa Ha JBE paBHbIC YaCTH.

TaKkoii 4eThIPeXyroIbHUK BIHCHIBACTCSA B KPYT ¢ pagmycoM V3/2, u obnagaer BceMu
CBOMCTBAMHU BIIMCAHHOTO B KPYI YETHIPEXYrojbHUKA, HAIpUMep, IO Teopeme
[Tronemes (Ptolomy’s Theorem).

- IIOHIaJb MOBEPXHOCTEN U 00BEMOB c(pepbl U TOpa ¢ pajanycamu \3m/2, paBHbI 37
KB. €JI. U \37/2 Ky0.e11., u 3mr KB.€lI. U 3\3m/4 KyO. €/1., COOTBETCTBEHHO.

- THIIOTEHY3a MPSIMOYTOJIBHOTO TPEYroIbHIKA ¢ KaTeTaMmu 1/p 1 V1/p paBHa «1».

1 f:‘u !

e kA\IEJ—f... )

D

Puc. 7 «3onotelimmuii» npsimoyronbHuk 1 Ky0

B cnedyroweil ecemepayuu asmop onuwiem MeXHOLO2UIO  POPMOOOPA308aAHUS
(cmpyxmypoobpazosanusl, cmpyKkmypusayuu) 6  Ilpupode  npasunvHbix
MHO202paHHuK08, sueex Luxupuna®™®’, nomuoil ynaxosku uz Hux, «8blnOIHEHHBIXY
UNU BLINOTHAEMbIX 80 8DEMeHU U3 meKyuel cpedvl U m.n., 0COOEHHO UX «0A308bI1X»
npeocmaeumerneti [5]:

- MpasuIbHBIX 000eKa’0Pos u uxmoougurayuii —nena’ (Foam®),

- HenpasubHbIX 0ePOPMUPOBAHHBIX (BLIMAHYMBIX ULU/U CHCAMBLX) 000eKAIOPO8 U

ux moougpuxayuii — sceym’ (Band’),

4,5,6,7

7 7
- npasunbHulx Adeex [luxupuna U ux npou3eoomnvix — nena’ ( Foam’),
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- HenpasunibHulX  0eOPUPOBAHHBIX  (BBIMAHYMbLIX  UNU/U  CHCAMBIX) — AYEeK

45067 7 7
U ux npousz8oonvix — xnceym’ (Band') u m.n.

Uluxupuna
Omcmynnenue agmopa.
1. U3BecTHO, uTO I11aTOHOBKI TENa, B TOM YKCIE ITOACKASAPHI U UKOCAIPHI, UMEIOT
TPH COIIPOBOKIAIOIINE UX CPEPHI:
- 1-s1 - BHyTpeHHsa cepa BIMCaHA B MHOTOTPAHHUK, KacaeTcs €ro rpaHeil u
«pacmnupaeT» ero oobeM,
- 2-a—cpennsisa cepa KacaeTcsi ero peoep U «JIepKUT/yIAEPKUBACT» €ro 00bheM,
- 3-1 — BHewHsAA cdepa onrcaHa BOKPYT MHOTOTPAHHUKA, KACAETCs €r0 BEPIINH
U «3aMBIKaeT» €ro 00bhEM.
[lo amamormm c Jomeka’ApaMd ©W WX MOAUPUKANUSIMU KOMIUIEKT €3 CEMH
MHOTOIPaHHHUKOB' - ne(hOpPMHPOBAHHBIX stdeek LlInMxupuHa’, (HOPMHPYIOLIUX TOD,
TaKXe UMEET TPU COMPOBOXKIAIOIIUE €r0 TOPHI:
- 1-if - BHYTpEHHHMil TOp BINMCaH B KOMIUIGKT M3 CEMH MHOTOIPAHHHKOB
KacaeTcs rpaHeil MX OCHOBAHUN-COT U «PACIIHPACT» €r0 O0BEM,
- 2-ii — cpeaHMil TOp KacaeTcs pedep OCHOBAHUI-COT U «ICPKUT/yIEPKUBACT
ero oonbeM,
- 3-if — BHeWIHMII TOp OMKCAH BOKPYI KOMIUIGKTA M3 CEMH MHOTOIPAaHHHKOB
KacaeTcs ero BEpIIMH UX OCHOBAHUU-COT U «3aMBIKAET» €ro 00bEM.
HazoBem »stOoT mnponecc cgepo- W TOPOCONPOBONKIAEHHEM COOTBETCTBIOIIMX
MHOTOTPAHHMKOB, UJIM CONPOBOXKAAKIINX COOTBETCTBYKIINE MHOITOTPAHHUKU
cepsl ¥ TOPHI.
2. IlonsTue «aoaexa’ap u ero Moaupuranumw»
O6o3Hauenne MHororpanHuka - (A{B}), rme A — koiuuectBo TpaHei, B -

KOJIMYECTBO YIJIOB B MHOTOrpaHHUKE (B-yronapHuK):

nonexasap (Dodcahedron) - 12{5},

ukocaxip (Icosahedron) - 20{3},
B-terpakauneka’p (Beta-tetrakaidecahedron) - 4{6} + 8{5} + 2{4}

yceueHHbIl ncoka’ap (Truncated Icosahedron) - 20{6} + 12{5} u T.I.

Jlomekasippl M1 UX MOJAMMKAIMU (M HE TOJBKO OHHU) MpU UX JehOPMHPOBAHUU,
HaIrpuMep, IPU UX BBITATUBAHUU U BPAILIEHUH, TOMOJIOTUYECKH HEU3MEHHBI, TO €CTh
UX KadyecTBEHHass MH(opmaiusi (KOJIUYECTBO T'paHEH, BEPIIUH, peOep U T.I.) TaAKXKe

HC IMPCTCPIICBACT W3MCHCHUI. Koneu OmcCmynjieHus.

16



«Havana» yncen 1,2,3,4,5,6 u 7

B [2] nmoka3zaHo, YTO OCHOBAaHUSIMU STYEEK HII/IXI/IpHHa4’6’7, a UIMEHHO: TETPa’IpOB,
IUIOCKUX» MSITUTPAHHUKOB M CEMUTPAHHUKOB, SIBJISIIOTCS YeThIpe (cepa), mecThb
(uct Mebuyca) u cemb (TOp) «KPacoky.
B [5] nmokazano, uro cdepa, muct Mebuyca u TOp COCTOAT U3 IJIOTHOM YIAaKOBKU
(MHHHMAIbHBINH KOMIUIEKT), deThipex sueek Iluxupuna’, msatu sueex [uxupuna’ u
cemu sueek Illmxupuna’, cooTBercTBeHHO u3 sdeek lllmxupuua™’, KoTopbIe
MpeACTANSIOT U3 cedst chepooldpazHbie 000JOUKHM, 3alMOJHEHHbIE TEKy4ded cpenoiu
1ol M30BITOYHBIM JaBJIICHHEM C ToJieM (3apsl) JOaBJICHUS B KaXIOW sdeilke ¢
MAaKCHUMaJIbHOM KOHIIEHTpAalUMEN 3apsia JaBJICHUs, HEJIMHEUHO pPaCIpeIeICHHOTO
OMpeIeICHHBIM 00pPa30M B KaXKJIOM THUIIE SYECEK.
[To ananoruu ¢ NpeapIAyIIMMHU UCCIECTOBAHUSIMU M0 «KPACKOBOW» CTPYKTpU3AIIUHU, &
MMEHHO: «KPacKW», UMEIOIIUX OOIIME TPAaHUIIBI U PACTOJaralolirecs: Ha CIeTyIINX
o0BbekTax-(hopmax, MPEACTABISIONUX HEJOCTaIoNIMe «Hadanay uucen 1, 2, 3 u 5
(Puc. 8):

- «l» - omHa «xpackay» - Ha/B TOUKE,

- «2» - IBE «KpAaCKN» - HA OTPE3KE JIMHUH,

- «3» - TpU «KpacKmu» - Ha MOBEPXHOCTH,

- «4» - 4eThIpe «KpacK» Ha MOBEPXHOCTU 00BEMHOM GUTyphl — cdepa,

- «5» - IATh «TPS3HBIX» «KPACOK» HA 00BEMHOM (PUTYPHI — TOD,

- «b» - 1IeCTh «KPACOK» Ha MOBEPXHOCTH 00BEMHOU PuUrypsl — nuct Mebuyca,

- «7» - cemMb «Kpacok» Ha MOBEPXHOCTU 00bEMHOM (UTYPBI — TOP
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l-ll.

109°30° 4)

Puc. 8 «KpackoBas» cTpyKTypH3anus pa3iuHbIX GUryp

PaccmoTpum camble «HOMyJISIPHBIE)» YKCIIA, @ UMEHHO: 4 U 7.
«Hauana» wucna «4»
. 4
Cdepa cocroutr u3 mnoTtHOM ymakoBku 4-x syeek Iluxupuna® - deTbipex
TpeXrpaHHbIX YrioB (4-X yroibHbIX NpaBwibHbIX nupamug) ABCO, ABDO, DACO
u DBCO, pebpa KOTOpbIX ABIAIOTCS paauycamu cdepbl, O — HUX BEPILUHBI, a
07!

IJIOCKUE yribl npu BepmmHax paBHbl = 109°30°. Cedenue 3-X TIpaHHBIX YIJIOB
IUIOCKOCTBIO, HE MPOXOJAIIEH dYepe3 UX BEpPIIMHY, €CTb PaBHOCTOPOHHUU

TPEyTOJIbHHUK.
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Cdepa c OeckoneunsiM pammycom (Bcenennasi) (Puc. 9) coctoutr u3 «miaoTHOU
YIIAKOBKH»— deThipex sueek lllmxupuna’, ¢ 4-Msi «OCAMH 37a» - OECKOHEYHBIMH
pebpamu-paanycamMu (OECKOHEUHbIE 3-X TPaHHBIE YTJIbl — TPEXTPAHHBIE BOPOHKH),
BBIXOIIIUMU M3 IIeHTpa O — CTPYKTYpHOTO IIeHTpa BCeleHHOH, SBISIONUMCS
HadajoM CTpyKTypu3anuu BeenenHoil — «ieHTpoM 371a» («Evel’s Centery).

Hannbie, nomydeHuble 30HA0M HACA WMAR u o06paboraHHBIC 110 KPHUTEPHIO
«pIyKTyanuidi  TeMrmepaTypbl  paclpenesieHUs MHKPOBOJHOBOTO HW3IIy4Hsl Ha
HeOecHOU cdepe» [9], Aanu yHopsIOYEHHYIO KapTHHY pPacCIOJIOKEHUSI €ro

«XOJOAHBIX» U «TCIIBIX» 06H8,CTCI\/’I», da UMCHHO: KOHOCHTPAIWIO I'aJIJaKTUK BAOJIb OCHU

— «ocu 31a» («The Axis of Evily).
The Four Evil's Axiss

[BAC =/ACB =|CBA = 60°

/Boc =/{coD =/DoB =/A0D =/A0C =/A0B ~ 109°30"

Puc. 9 Crpykrypa Beenennoii: sethipe sueiikn [nxupnma® ¢ GecKOHEUHBIME PeOPAME - YeTHIPE
OECKOHEUHBIX 3-X TpaHHBIX YIJa, 3alloJIHEHHbIE IUIOTHOM YNAaKOBKOM J/0JEKa’ApOB MM UX
kombuHarmit. dotorpadus mosepuyta Ha 90° ¥ HILTIOCTPHpYET OHY U3 «oceit 3ma» OA.

30H] «YBHIIET» TOJBKO YacTh OJHOM M3 4-X OECKOHEUHBIX «OCEH 37a» - KaHAJIOB
[InaTo, ynuparomuxcsi B «IEHTP 3J1a» WIA OJHOW H3 4-X TpaHei B «mpoduiby. A
«OCH 37la» HHM 4YTO HHOE, KakK 4YeThIpe «pedpa» 4-x rpaHEH-IJICHOK IUIOTHO
YIIAKOBAHHBIX CTPYKTYpHbIX coep-mysbipeii — seex Lluxupuaa® —  4-ms
O0ECKOHEUYHbIMU 3-X TPAaHHBIMU yTJIaMHu.

Jlanee deTbipe OECKOHEUHBIX 3-X TPAaHHBIX YIJIa 3alOJHEHbl JTOJCKadApaMu WA UX
MOAU(pUKAIUSIMHI, HANpUMEp, TeTpakauJeKa’dpamMHu, KOTOpbIE B CBOIO OdYepellb
OOBEIUHSIIOTCS B KJIACTEPhbl, MErakjiacTepbl, Mera-MerakjacTepbl U T.I., TPaHU

KOTOpPbIX, B TOM YHUCIIC U OECKOHEUHBIX 3-X I'paHHBIX YIJId, «IIOBTOPAIOT)» I'pPaHH
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MNOTPAaHUYHBIX JOAEKA3IPOB, TO €CTh MPEICTABISAIOT U3 CeOs JIOMaHHYIO YIIOBaTYyIO
ITIOBEPXHOCT.

[IpuHUMIB X 00BEIUMHEHHS] COOBETCTBYIOT COXPAHEHUIO MPOYHOCTU KOHCTPYKLUU
Bcenennoil mo mepe yBENMYEHHUS Pa3MEPOB €€ COCTAaBHBIX YAaCTEM C y4YETOM MX
($u3NYECKUX XapaKTEPUCTHK, TO €CTh C YYETOM OCOOEHHOCTEH «MaciuTabHOIo

s dexTay [CMOTpH HIKE TIO TEKCTY].

«Hauana» uucna «7»

Bce ecmb uucno u 6ce u3z uucna cemo

[Tudarop

ABTOp TIONIB3YETCS «TOMOJIOTHYECKOI» TEPMUHOJIOTHEN TMOCKOIBbKY, HAIpUMED,
JI0JITOTa B TOMOJIOTUU U T'€0JI€3UU UMEIOT Pa3INuYHOE TOJIKOBAHHUE.
Onumem Oosiee moapoOHO (yHKIMOHANBHBIE OcoOeHHOCTH VTortexs, KoTopble
YaCTUYHO OIMMCAaHBI B [5].
VTortex'"' (om cuose Vortex u Torus) - 2mo camonoddeprcusarouasics
MopouUOanIbHasl 8b1860PAUUBAIOUAACH/HABOIAKUBATOWASICS unu
IKCNAOSUUHAS/UMNIIOZULIHASL CIMPYKMYPA, 0OHOBPEMEHHO ABIAOULAAC UCOYHUKOM

SHepeuu u UHGopmayuu.

Hanpumep, 16IMOBO€ KOO KYPUJIbIIHMKA CYHIECTBYET HECKOJIBKO CEKYH]I, TOPHAIO
— HECKOJIBKO JIHEH, a rajakThKa — JIECATKH, COTHHU ThICSY JIET MO 3€MHBIM MEpKaM.
Kusnp moboro YenoBeuecTBa Ha JH000M IIaHETe, MPUCIOCOOIEHHON UMM XKe (UX
npeaKamu) Ajsl )KM3HHU, cyliecTByeT He Oosiee 10 ThICSY JI€T U3-32 €CTECTBEHHOIO
MOXO0JIOIaHusl KiuMmaTa Ha 3emuie [8], BbI3BaHHOTO TnepemMenieHruemM ColHEeUHOU
CUCTEMBI BBhIBOpauuBarollencs ['anakThku U3 ee mosica KU3HU B CBEPXXOJIOJHYIO
30HY.

VTortex - 5T0 MHTENIEKTYalbHbIM 3m, - MepHBId {n, + [(n, — 1)/2]} BeTBHEBOM
TopouaabHbId conuTOH (comutoH Iluxupuna) (Puc. 10), chopmupoBanHblii U3
IJIOTHO#M YNAKOBKH {7ny{n, + [(n, — 1)/2]} cTpYyKTYpHBIX cdep/my3bipei - s4eeK
Iluxupuna’, a BHEIIHSAS IOBEPXHOCTh APMHPOBAHA TOPHUECKUM y3IIOM (3n,; {n,
+[(n,— 1)/2]}) ¢ napamerpamu (p, q) [10], rze:

- p = 3,1, - KOIMYECTBO BUTKOB BOKPYT Mepuanana VTortex (moaspHoi/Ipo10abHOM
ocH), 3, - TOCIefoBaTeNnbHOCTh yncen 3, 6, 9, 12 ... (cocrosmas u3 3 U 4HCel,

KpaTHBIX 3, a 1, - YUCIIa HATYPAIBHOI'O PsZia - HECKOJIBKO COTEH/ThICAY,
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-q = {n, + [(n;, — 1)/2]} - KOINYECTBO BUTKOB BOKDPYI JOJIOTBI, TO €CTb
1,2,4,5,7,8,10,... cocrodmas u3 HaTypaJbHbIX YHCEN, 3a HUCKIOUYEHUEM 4ucia 3 u
4yucen, KpaTHbIX 3, TJe n, - 4YUClIa HaTypaJbHOro pszaa, omepauus [X/ — ecThb
oreparus B3ATUsI 1110 YacTh (LIeI0YUCICHHOE ICJICHHE).

bazoBbiM BuaoM conuToHa LllnxuprunHa sBIASIOTCS:

- HepaOOUMii/CTaTHUHBIN/HEBBIBOPAUUBAIONTUICS UHTEIUICKTYaJIbHBIN TOPOUIATBHBIN
3-X MEpHBII OJJHOBETBHEBOW «COJUTOH» (0yOnuk), chOpMHUpPOBAHHBIA U3 IJIOTHOU
YOAKOBKM 7 CTPYKTYpHBIX cdep/ my3blpeil - sdeek ]_HI/IXI/IpI/IHa7, a BHEIIHAA
MOBEPXHOCTh KOTOPOTo «apmupoBaHa» y3iom 3.1 (Puc. 11, 12).

HenpepoiBHast BuHTOBasi NuHUA y371a 3.1 0OBUBaeT MOBEPXHOCTb TOpAa mpu paszd
BOKpYT MepuauaHa u I pa3 BOKPYT €ro J0JrOThI,

Brons/B HampaBieHMM ~— 3TOW  JIMHUM  pacHojlararoTcs 7  IIBETOBBIX
30H/4ETHIPEXYTOJIbHUKOB, UMEIOIINX MEXIYy co000i olrue rpanuist [11].

Ha niockoctu (He Ha pa3Beptke Topa) [12]:

- 7 1IBETOBBIE 30HBI/YETHIPEXYTOJIHLHUKMA MPeoOpa3oBaHbl B 7 I[BETOBBIX 30H/COT,
UMEIOIITUX MEXIYy cO00# 00IIne rpaHulIbI,

- HaWJICHBI JIBa HATPABJICHUS] (JOPMUPOBAHUS 7-MH IIBETOBBIX 30H-COT.

JlJis ToponaaJIbHOM MOBEPXHOCTH aBTOP pa3paldoTall CaeAyolee:

- 7 IIBETOBBIX 30H/YETHIPEXYTOJIBHUKOB IIPEOOPAa30BaHbl B 7, a 3aTeM B 7 n, {n, + [(n,
— 1)/2]} 1BETOBBIX 30H/COT, UMEIOIIUX MEXKy COOOM OOIIME TPAHUIIBI,

- HaiiJieHo 3-e HampasieHue GOPMUPOBAHUS 7-MH IIBETOBBIX 30H-COT [5],

- 7n, LIBETOBBIX 30H/COT, MMEIOIIUX MEXIy CO00H 00Lue rpaHUlbl, MOKPHIBAIOT
TOPOUJIAJIEHYIO TTOBEPXHOCTh TPEMsI ClIOCOOaMH,

- 7n, UBETOBBIX 30H/COT SBIIIOTCA OCHOBAHMAMHM ILUIOTHOH YNAaKOBKHM 7n,
CTPYKTYPHBIX cep/my3bipeii - siueex Illuxupuna’ (Puc. 8),

- DY TIIEpEMEHE MECTaMU IIapaMETPOB p U ¢ B TOpUYECKOM y3ue (3n,; {n, + [(n, —
1)/2]}), 1o ects ({n, + [(n, — 1)/2], 3n, }), Taxxe OCTAIOTCS 7N, UBETOBBIX 30H/COT,
HMEIOIIUX MEXJIy CcoO0OM oOlue TrpaHullbl, MOKPBIBAIOIINE TOPOUIATBHYIO
MIOBEPXHOCTb.

Hanpumep, topuueckuii yzen (3,1) npespamaercs B (1,3), y3en (3.2) B
«rpumuctHuk» (Trefoil Knot) (2,3) [13], a y3en (3,5) B y3en (5,3). B aTom ciyuae
dbopmupoBaHue 7-MH «KpPacok» MPOUCXOJUT TIO JAPYromMy HalpaBlICHUIO, a

0
BHU3yaJIbHO — Pa3BEPTKA IOBEPXHOCTH TOpa oBopaunBaeTcs Ha 907,
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To ectp QopMupoBaHHE CcEeMH «KPAacOK» MOXET IPOMCXOIUTh II0 TpEeM
HaIpaBJICHUSIM OTHOCUTENBHO JIMHUM Topudeckux y3moB: (3.1), (1.3) u (2.3) (Puc.
10).
- CTIpyHa TOpa SBJISETCS HE TOJIBKO «CTSATHBAIONIMM» IIEHTPOM - OHa
CTPYKTYpHpOBaHa ONpPEACICHHBIM 00pa3oM ©  sBISETCS HWHGOPMAIMOHHBIM
«HaYAIIOM» (DOPMHUPOBAHHS TOPA, KaK SHEPro-HHGOPMAITMOHHOT'O COJTUTOHA?
- Ha BCEX «PACKpPOMHBIX» 3aroTOBKAX WJIM pa3BepTKax TOpa IMOKa3aHa JIMHUS y37a
(3n,, {n, + [(n, — 1)/2]}), npuHIMIIHAIBLHON OCOOCHHOCTBIO KOTOPOH SBIAETCS €€
3ayennenus (Torus Links) B LieHTpanabHOM YacTu TOpa, KOJIUYECTBO KOTOPBIX PABHO
(fng+[(m,— 1)/2]} - 1).
DU3NYECKU ITHU 3aleJICHUS UTPAIOT POJIb:
= ynepxkuBaHus VTortex oT ero mpeoOpa3oBaHus U3 3aKPHITOTO B OTKPBITHIN
TOp, a 3HAYUT €ro JajbHEWIero pacmnaga. AHaJOTHEH MOXKET ObITh
«KOJIBIIO KYPHWJIbIIMKA, BHENTHWH W BHYTPCHHHH JHAaMETp KOTOPOTO B
TEUCHUH BPEMEHU YBEJIMYMBACTCS , UYTO MPUBOJIUT K pacmaay JAbIMOBOTO
TODpA,

" KHHCMATHYCCKM HCPAa3bCMHBIX BaJIKOB CBCpXXOJ’IOI[HOﬁ MOonepeIHO-

BUHTOBOU MPOKATKH, HAIIPUMED, IUIAHET WJIA TPAJUH.
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Shikhirin’ Cell
GColor Cut Patfern

Main colo Line

Puc. 10 ¥Y3en 3.1 — TeopeTHyeCKkuii, TAIOBOM WHTEIUIEKTYAJIbHBIM TPEXMEPHBIA TOPOUIAATBHBIN
COJIMTOH, TNOBCPXHOCTH KOTOPOI'O IMOKPLITA 7 IBETOBBIMU 30HaMI/I/ COTaMU, MMCIOIIUMH MCKIAY
coboii obmue rpanuibl. M1300paskeHnst TOpUYEKUX y3JI0B B3sThI U3 [10].

B TIlpupome paboTaer HE MNPOMODKUTEILHOE BpEMs, TOCKOIBKY HE HMEET «IIPOTHBOBECAY,
HarpuMmep, 2-il BETBU, WIH «paboTaeT» B MPUHYAUTEIHLHO BpAIAIONICHCS TeKydeh cpeae (B
CTaKaHe).

Tlpumepvr meopemuueckux u npupoornvix corumoros lluxupuna (Puc. 11, 12).
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Three turns
{rmeasured)

omne i,
( / One branch,

g=1
(one turn)

= .
{i’ﬂ‘%ﬂq—uj turns (branches)

{qugwal - 1) links Eye

Puc. 11 cneBa - wuHTeNneKTyalbHbId 3mp, - MepHbId {ng + [(nq — 1)/2]}-TM BeTBBHEBOH
TOpOUJANIBHBIN COMUTOH (conuToH Luxupuna),

B cepeaHe — HepaObOoUnii/CTaTUYHBIN/HEBHIBOPAUYUBAIOIITUICS HHTEIUICKTYIbHBIN 3-X MEPHBIN
0/THOBETBbEBOI TOPOUJAIBHBIN «COMUTOHY (OyOIUK MM KamMepa KOJIeca) U €ro «rias3,

CIpaBa - MHTEJJIEKTyalbHbIM 3N, - MEPHBIN OAHOBETBHEBOM TOPOUAAIBHBIN COJIUTOH.

z-5)
.l',

T --.?n‘, forns
Contral part
Poriphoral parf

Fweo braschis
|

Puc. 12 TlokazaHbl pa3BepTKHU (pacKpOiHbIE 3arOTOBKH) MOBEPXHOCTEH:
CreBa: rajjakTHKa - UHTEJUIEKTYaabHbBIM 3N, — MEPHBIN 2-X BETBLEBOU
TOPOUAAIBHBIN COJINTOH,

CIIpaBa: TOPHAJIO - HHTEIUIEKTYaJIbHBIA 3Ny - MEPHBINA S-TH BETBHEBOW TOPOHMIAJIbHBII COJTHTOH.
Y 000MX COJMUTOHOB BBbIJENEHA LEHTpPalbHAs YacTh, KyJda CTSHYTO OOJIBIIMCTBO 3aKPYTOK,

peamm3yomuX (yHKIUIO BAJIKOB IMPUPOJHOTO CTaHA TONEPEYHO-BHHTOBOW MPOKATKH TUIAHET U
rpajuH, COOTBETCTBEHHO.

Ilpupoonas mexnonoaus ghopmupoanus cemu 30H-com Ha MOPOUOATbHOU
NOBEPXHOCU UIU CIPYKIMYPU3AYUS MOOUOATLHOU NOBEPXHOCIU

W3BecTHa «IpeBHssH» 3a7aya O pa3OMEHUU TpeMsl NPSIMBIMU JIMHHUSIMH JIF0O0TrO
TPEYroJIbHUKA HA CEMb 4YacTel — «cemuxomnonenmuwviiiy mpeyeorvuux (Puc. 13,
CJIeBa, BBEPXY) C COOTBETCTBYIOIIMMHU JoKa3zaTeabcTBamu |14, 15].

[IpsiMble TPOBOJATCA M3 BEPILUH TPEYTOJIbHUKA U OMYCKAIOTCS MOCIEI0BATENBHO 110
4acOBOM WJIM IPOTUB YaCOBOM CTPEJIKU Ha IMPOTUBOIOJIOKHBIE €0 CTOPOHBI B TOUKH,

IeNAIMe uX B cooTHomennu 1/3 u 2/3.
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[Inomanpe TpeyronbHUKA, TOJYUYUBIIETOCS OT MEPECeUeHus NpsMbIX, cocTaBisier 1/7

IJIOIIAAN BCEro TPEYTOJIbHUKA.

ABTOp IONIOJIHWII U3BECTHYIO 3a/1auky cienyromum (Puc. 13):

- 3TH K€ ONepaluy NpoAeial ¢ NPIMOYTOIbHBIM PAaBHOOEIPEHHBIM TPEYTOJIbHUKOM,

- 3aT€M COCTaBWJI U3 JIBYX MPSAMOYIOJIbHBIX TPEYTOJbHUKOB KBaJpaT — pa3BepTKa

3aKpBITOTO TOPA,

- Jlajee, IMpOJENAaB HEKOTOPbIE T'€OMETPUYECKHE NpeoOpa3oBaHuUs, MOKa3al, 4YTO

KBaJpaT pa30MBaeTcsa Ha CEMb OJMHAKOBBIX MapaieOrpaMMOB,

- MapajuieorpaMMbl IPeoOPa30Bal B «BBHITAHYTHIE» 30HBI-COTHI.

[Ipu popMupoBaHuu TOpa U3 €ro MIOCKOM pa3BepTKH 30HBI-COTHI MIPEOOpa3yoTcs B

OCHOBaHMS (pUryp TUIOTHOM ymakoBku cemu sueek llluxupuna7, a nuHUSA, BAOIH

KOTOpOH (popMHUpyeETCs IJIOTHAs YIAKOBKa, MPEACTaBIsET cOO0M TOPUUECKHUI y3el

(3.1). DopMHOBAHUE CEMH «KPACOK» MOKET MPOUCXOAUTH IO TPEM HAIIPABJICHUSM.
(SaABa=SaBCb=S.CAc = 2S5.abc B .

B [S.abc = %S gABCj
— £ o
S
A E |
7 c - L“L 5 —
Seabed = 2seABCD
7 One Tinn
D} B
X :
3 < = | —- =
g o
1 B

Puc. 13 TexHonorus GopMUpOBaHHS CEMH 30H-COT HA TOPOUIATBHON MOBEPXHOCTH.
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N3 0011en3BecTHOr0 CTApUHHOIO OIbITa O MOCJIEI0BATEILHOM MOBEACHUM yIaBIIEH
B BOJIy UCPHHIJIBHOW Karumi, Hampumep B [16], criemyeT, 4To B Bojae oOpasyercs
YEepHWIbHOE BUXPEBOE KOJbIO, YEPE3 HEKOTOPOE BpeMsl JENsIieecs] Ha HECKOJIbKO
HOBBIX BHUXPEBBIX KOJIEI] MEHBIIET0 pa3Mepa, KOTOpbIe B CBOIO OuYEpedb TOXKE
NENATCA U T.I1.

[IpsiMbIMU AOKa3aTEIBCTBAMHU 7-MU KOMIIOHEHTHOCTH TOPA SIBJISIOTCS UCCIIEIOBAHUS,
npoBeneHHble B [17], OoKa3pIBaloIIMe, YTO HAa BCEX YPOBHAX (POPMHUPOBAHUS
«o0beMHOro Tpada», COCTOSAMIET0O M3 BHUXPEBBIX KOJICN, WX KOJHMYECTBO,
noJiyJaronieecs: U3 JeJeHUs MPebIIyIIero BUXpeBOro KoJblia, paBHoO 7.

PeanpHblil (Tonosornueckuii) mpoiecc GopMupoBaHusi BUXPEBOrO KOJIblLIA U3 Karlid

cnenytomuii (Puc. 14):

e,

10 WL20 zn{lr,{;:r II<WLTO

Puc. 14 CneBa mokazaHo TpHUpPOAHOE TMpeoOpa3oBaHME TMaJalomed WIKM 00JyBaeMOW Karuiu
JKUJIKOCTH: Karuisl (IIap) — 3aKpBITBIA TOP — OTKPBITHIN TOp (KOJBLO) — 7 Kamenb (IIapoB) U T.II.
CropaBa moka3aHbl pa3BEpTKU CPEpPbl U TOPOB C «UYETHIPbMS KpackaMH» M «CEMbIO KPacKaMm»,
COOTBETCTBEHHO.

O6bem «4-x KpackoBoi» cdepsl paBeH 00beMy «7-MH KpPacKOBOTO» TOpa, TO
paaMyChl TOJYYUBIIErOCSd TOpa TMOCIE €ro «mpeodpa3oBaHus» U3 cdepsl

(>kuIKoCTHOrO 1mapa), OyAyT CBsI3aHbl OTHOLIEHUEM: R, = Rsp3\/2 /3.

26



Peanvnas kaptuna pacmnaga karum (Puc. 14) «compoBoxkpatoumumu» chepamu u
TOPAMHM CIIEAyILas:

- 1-1 cdepuyeckas kamis (HepBbId YpPOBEHb) — 3TO JAEPOPMUPOBAHHBIM
JOJIeKadJIp WIM €ro MoAu(UKAIMK, BIUCAHHBIM B «CpEAHIO» cdepy,
Kacarouiacs ero peoep,

- 2-5 ¥ mocienyrlme Kamim (BToOpoil ypoBeHb), chopMupoBaHHBIC OT pacnaaa
TOpa, ABJIAIOTCS Ae)OPMHPOBAHHBIMK sueiikamu Illmxupuna’. Kommexkr,
COCTaBJICHHBI M3 CEMH SYEEK IHI/IXI/IpI/IHa7, BIIMCAaH B «CPEIHUN» TOP,

Kacaroluiics: pedep uX OCHOBAHUI-COT.

Kamnsg — xonbio 6e3 «IbIpKI» - 3aKPBITHI BRIBOPAYUBAIOIIUNACS TOP — KOJBIIO C
IBIPKOM - OTKPBITBIA BHIBOPAYUBAOLIUICS TOP/KOJIBLIO.

bouee Toro:

- Ny, KPOME 4YHCEI HATypPalbHOIO psfa, SBISAETCA €€ U KOJIMYECTBOM
YPOBHEN/IIUKIIOB JIEJIEHNUs BUXPEBOIO KOJIbIIA,

- 1-1 ypoBeHb - 3TO IEpBOE BUXPEBOE KOJIBIIO,

- BCETO MOJIyYEHHBIX KOJEIl OT JEJICHUS «KaIUIW», HE CUMTAs Koyibla 1-ro ypoBH,
Oyner 7n,. KomuuecTBo ypoBHEH 03HAYaeT ONTHMAJIBHOE KOJMMYECTBO CTPYKTYPHBIX
IIy3BIPEN - sUYEEK ]_HI/IXI/IpI/IHa7, «BCTPOCHHBIX» B TOP, NIEPEMEIIAOIIUNCA B JaHHOU
TEKy4eH cpele.

Oco0eHHoCTH AeNeHUs] BUXPEBOTO KUIKOCTHOIO WJIM/M ra30BOTO KOJIbLA B JKHMJIKON
WJIu/v ra3o00pa3Hoi cpeje:

- IIOSIBJICHUE B HEM 7-MH YTOJILLEHUH - TYEHUKU IHI/IXHpI/IHa7,

- YTOJILECHUS MOSABIIAKOTCA MMOCIEI0BATENBHO BO BPEMEHU APYT 3a APYTOM «CBEPXY-
BHM3)» BJI0JIb HEMIPEPHIBHON BUHTOBOM JTMHUU y37a (3.1),

- U3 YTOJILLIEHUN MTOSABIISIOTCS (TAK K€ IMOCIEN0BATEIBHO) HOBBIE «KAILINY,

- K&X/1asl «Karshy mpeodpa3yeTcsl B BUXPEBOE KOJIbLIO U T.11. — Bcero [7 (n -1)] pas,

- CKOPOCTb JEJEHUS KaIUIM 3aBHCUT OT €€ JAMaMeTpa, MOBEPXHOCTHOIO HATSHKEHUS
’KUJIKOCTH WJIM T'a3a, CKOPOCTHU M IJIOTHOCTH 00/1yBaeMOM MUAKOCTH Wi rasza [18].
Hanpumep, ecin naBnenue rasa Pg (Gauze) B 1000BOM TOUKE KalUlM, € OHO
HauboJIbIIee M PABHO CKOPOCTHOMY Hamopy pu~/2 (cTpyiika Tekyuiero rasa
MOJIHOCTBIO TOpMoO3uTcs). Ecnu mo ¢opmyne Jlamaca naBiieHHe MOBEPXHOCTHOIO

Hatspkenust P (Liquid) ans sxuakoro mapa Py = 4c/a, To oTHomenue Pg/Pp
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MPEACTBIIIET COO0M KOMIUIEKC WIM KpUTEpHuil aedopMariviv U IpoOIeHUs Mmaiaoen
I 00/LyBaeMOii Ta30M XKHIKOM Kamm - uncio Bebepa (We): Po/PL~ We = pu” a/c.
I[Ipu 10<We<20 xamnsa najaromas wid  o0OayBaemas rasoMm  OyJner
PeoOPa30BEIBATHCS B BUXPEBOE KOJIBIIO U JCIUTHCS Ha 7 Karellb—KOJIeIl U T.I1.

ITpu 20 <We <33 u 33 <We < 70 karurs najgaroiias win odryBaemasi ra3om OyaeT
IpeoOpa3OBBIBATHCS B BUXPEBOE KOJBIIO U JACIHUTHCSA TOCIIEIOBATEIBHO (KaXKeTcs,

4TO OAHOBPEMEHHO) Ha 7 — 7( n,-1) — 7( n,-2) — 7( n,-3)... Kamens — Kouer ...

Heo0xoaumMo OTMETUTH CIEAYIOUIYI0 BaKHEHIIYIO (YHKIIMOHAIBHYIO OCOOCHHOCTH
«mogyera» (Levitation) mnu «manenus» (Gravitation) xarmid u Topa-Vtortex - Top
«WJICTHT» WK «magaeT» opicTpee! [Touemy?

Jleno B TOM, YTO TMepel HABOJAKMUBAIOIIMMCS TOPIOM TOpa — HMILIO3UIHBIM
LHEHTPOCTPEMUTEIBHBIM CTOKOM, (OPMUPYETCSI 30HA/TIOPa/KOHYC MOHHKEHHOTO
nasienust P~ (Low Pressure Cone), a mepen ero BbIBOPAUMBAIOLIMMCA TOPLIOM —
AKCIUIO3UMHBIM  LIEHTPOOEKHBIM  HCTOKOM, (opmupyercs  30HA/TOpa/KOHYC
nosbinienHoro napienns P (High Pressure Cone).

To ectb TOp BTSrMBaeT ceOsl B 30HY pa3psLKEHUs, TEM CaMbIM YBEITUYHMBAsi CKOPOCTh
MOCTYNaTEIBHOTO MepeMeIIeHus [2], «0OroHsIsH MPU ATOM KarlIio.

Top-VTortex siBisieTcst ABUKUTENIEM, PEATTU3YIOITUM 0€30MOPHOE ABUIKECHHUE.
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15 DOuepro-unpopmanuonusle «Hayana» Ilpupoasl u npanbHelimee «PoOpMHPOBAHUE

Wepapxun otHomenuit (I'apmonust) cdepudeckoro, Topuueckoro, ysmooro IIM m 3o0mororo
OTHOIIICHUS ¢, PABUIILHBIX MHOTOTPAHHUKOB, yncen OuOOHHAUNH T.II., a TaKKe 0a30BbIe POPMBI
CTPYKTYpHU3allMK TeKyde cpennl [5], xanenmapeir Bpemsi ucuucienust ['anaktuku, ConHeuHOU

CHUCTEMBI, 3emiH [8] u T.II.
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ABTOp mombiTasica (B mepBoM MpubImkeHun) cBecT «Hawama» crtpykrypuzanun
Marepun B llpupone B enuHyr TaOmuWuKy, KOTOpas OyJeT UM TOCTOSIHHO
coBepiieHcTBoBaThes (Puc. 15).

Tabnuuka OTKphITA MJIsI BCEX «IPAKTUYHBIX» JKENAIOIIMX IO0y4acTBOBATh B

JOBCICHHUH €C N0 (<3HepF0-I/IH(l)OpMaIII/IOHHbIX «HavYaJ» HpHpOHI)I».

MacmrTadHbiid 3pPexT

N3 mnocnenctBuit katacTpod HM3BECTHO, UYTO IO MEpE YBEIMYECHUS pPa3MepoB
KOHCTPYKIIMH, HampuMmep, Kopabiiel, MOCTOB, MHOT'O3TXHBIX JOMOB H T.II.,
BO3PACTACT «XPYNKOCTh) MaTepualia, YTo MPUBOJIUT K OBICTPOTEYHOMY Pa3pyIICHUIO
ATOW KOHCTPYKIIUU U KaTaTPOPUIECKUM TTOCIICICTBUSIM.
B Ilpupone cymiecTByroT Oojiee MacIITaOHbIe KOHCTPYKIHMH, HapUMEp, IUIAHETHI,
COJIHCUHBIC CHCTEMBbI, TaJIAKTUKU U T.II., KOTOpbIE€ OOJAJAIOT OMNpeeIeHHBIMU
(U3UYECKUMH aBTOMATHYECKH KOHTPOJUPYEMBIMH TIlapaMeTpaMH M JIIUTEIBbHOE
BpEMs HE pa3pylIaloTCsl.
Ho nmnpu HapymieHuM  ONpPENENCHHBIX  CTAHAAPTHBIX  MPOMOPLMM  MOYTH
MHTHOBEHHOMY pa3pyIICHUIO TMOABEPKEHbI W THUPOJHBIC JJIEMEHTHI, Hampumep,
Pa3IoOMbI KOPBI Ha MIAHETaX, «B3PBIBBD) FAJaKTUK, PACCEUBAHUE TOPHAJIO U T.II.
ABTOp CUUTaeT, YTO HE3aBUCUMO OT O0BbEMa KOHCTPYKIMHU OTHOIIEHHE OOBEMOB
BIMCAHHOU cdephbl B TOP PaBHBIX PaJInyCOB, 3aT€M BIIUCAHHOIO TOpa ¢ Y2 paauyca B
3Ty chepy U T.I. - MO MPUHIUIY «MATPEHIKW», TOJDKHO COOTBETCTBOBATH
OTHOIIEHUIO Ry, = Rgpy 12", Tae T, sABISETCS BIMCLIBAEMBIM B CPEpPY TOPOM C
pamuycoMm B 2" Gosblie paguyca cepsl, B KOTopyro oH Brnucan (Puc. 15, BHU3Y).
OTO yCIOBUSI YCTOMUMBOCTHA MPUPOIHON WM PYKOTBOPHOM KOHCTPYKIIHMHM TMPOTHUB
paspymienust. nn Rgpyii/R,=1/m2"
CymMMa reomeTpraeckoii mporpecenn 1/m (1 + 1/2+ 1/2° + 1/2° +..+ 1/2") <2
BbIBOABI
1. OTHomIeHWE TUIOMIA/ICH 3aKPHITOIO TOpa W BIHMCAaHHON B HETO cepbl sBIsSETCS
MEPBUYHBIM U TJIABHBIM MPUPOJHBIM OTHOIIEHUEM, a UMEHHO: «ITH-30n0meiimum
omnouienuem» (PI-Goldest Ratio) vinu «Omuowenuem Illuxupuna» (Shikhirin’s

Ratio), xoTopoe sIBNIseTCA UCTOYHUKOM TOSIBJICHUS C(HEPUIECKOTO 7£ U TOPOBOTO T, U

KaK CICACTBUC, MOABJICHUA 30/10TOI'0 OTHOILICHUHA .
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To ecTh Topuueckoe 1T U cHEepUUECKOEe T IEPBUYHBI 10 OTHOILLIEHHUIO K ¢.

2. [laomaas NpIMOYroJibHUKA C pa3MepamMu CTOpoH ¢ U 1/¢, paBHa «Eamnume»,
(pu3nYeCKUM CMBICIOM KOTOPOIi ABJISIETCH «eAUHUYHAS TUIOMIAIbY.

«EquHuna» - 3TO MPOU3BENCHHE «30JI0OTOTO OTHOILIEHHUS» K €ro oOpaTHOMY
3HaueHuto0, To ectb 1 (kBaapatneie eguHuiel) = 1, 618..x 1/1,618... = 1, 618..x
0,618....

To ecTh Bce umncna ABISIOTCS TUIOIIASAMH, pa3Mep KOTOPBIX PAaBEH MX UYUCIOBBIM
3HAYEHUAM (B KBAJPATHBIX €IMHUIIAX).

3. O06bem napayienuneaa — «30JI0TEHIIero KUpnuda», ¢ pasMepamMu CTOpoH @, 1/¢p u
chepuueckum z., paseH 1, 618...x 0,618...x 7.

4. «3onorenien» chepoit apisieTcs chepa c:

- paauycom, paBHbIM 3\3/4,

- IUIOLIA/IbIO0 TOBEPXHOCTH, PABHOM 47tRs,,2 = 47 (N3/4)’,

- 00beMOM, PaBHBIM 71 (KyOWYECKHE €TMHUIIBI).

5. «30m0TeHIIUMY» TOPOM (3aKPBITHIM) SIBISIETCS TOP C:

- pamHycaMi, PaBHBIMH PaIHyCy BINCAHHON B HETO «30JI0Teiliei» chepst “N3/4,

- IJIOMABIO IOBEPXHOCTH, PaBHOM 47TTR,> = 471T(*\3/4)* (TT-KBa{pATHbIC CIMHHLIBI),
- 00beMOM, paBHbIM 3/27TT (TT-KyOUUYeCKUEe €TUHULIBI).

4. «IIpsamoe» 30J0TO€ OTHOILIECHUE ¢ WIIU/U €Tr0 3JIEMEHTHI MPUCYTCTBYET TOJIBKO B
«Hekpyrbix» (06e3 [1M) nuHeHbIX, MIOMAIHbIX U 00bEMHBIX TeJaX, Halmpumep, B
TJIATOHOBBIX WJIM aPXUMEIOBBIX TeNlaX, X MOAU(PUKAIMIX UITU B TTAKETE, COCTOSIIINX
Y3 HUX, BIIUCAHHBIX B C(hepy MM OMUCAHHBIX C(HEpOi, TO €CTh «OTBEUAET» TOJIBKO 3a
«TpaHEHbIC» JTMHEIHbIE, IIIOCKUE U 00BEMHBIE TENA.

[Tpumepsl B [Ipupone:

- B TIEHE, COCTOSIIENd M3 TUIOTHOM YHAKOBKH OJEKa’ApOB, MKOCAdIPOB M T.I.,
UMEIOIIUX «30JI0TOE» CeUeHHe, CPepuuecKkoe T HAMPSMYIO MPUCYTCTBYET TOIBKO BO
OMMCAaHHOW WM BIOUCAHHOW cdepudyeckoid 000JI0YKe, 3aMbIKAIOIECH WU
pacniuparonieii ee (meHnl) oObeM. BbIpakeHHbIE JMHEHHBIE pa3Mephbl SJIEMEHTOB
MHOTOTPaHHUKOB 4Y€pe3 YIJIOBBIE MapaMeTpbl, TO €CThb 4Yepe3 7, He SBIAIOTCS
«TPSMBIM JCHCTBUEM TT.

Hauano mporecca - cdepbi-Iy3bIpbKH YBEJIMUMBAIOTCS B pa3Mepax OT paclupaHus
UX 000JIOUKHU TeKydeit/paboueil cpeoi moi U30bITOUHBIM JIaBICHUEM, HAXOSAIIEHCS
BHYTpU 3TOH o6osouku. Ilpoucxonut mnpouecc m-obpaszosanusi - TNOSABIAETCA

«cepuueckoe» . 3areM cepbl-Iy3bIpU cTpemsTcss  chOpMHUpPOBATHCS B
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MpaBWJIbHbIE  MHOrorpaHHuku. Ilpoucxomutr  aem-zayua -  «U34eE3aETH
«cepuueckoe» 7.

- B IICHE, COCTOSILIEH W3 IUIOTHOM YIIAKOBKU S4YEEK LHI/IXHpI/IHa7, B KOTOpPBIX
HAnpsIMyl0 OTCYTCTBYET «30JI0TO€» OTHOIIEHHE, TOpUYECKOe TT HaIpsIMYIO
MPUCYTCTBYET B TOPOUIAILHON 000JI0UKE, 3aMbIKAIOIIEH ee (MeHbI) 00BEM, a TAaKKe
TOpHYecKoe TT 1 cheprueckoe 7 HapAMYIO IPUCYTCTBYeET B sueiikax [lInxupuna’.

5. Tlo uwepapxuyeckoMy HNPHUPOJAHOMY YPOBHIO 30JIOTOE OTHOILIEHUE ¢ SIBISETCS
«YacTHBIM»  CIly4a€M WM MPOU3BOJHBIM OT KOMIUIEKTa OJHOBPEMEHHO
«B3aUMOJEHCTBYIOIIMX» CPEPUUECKOrO T U TOPUUECKOro TT B cepe, BOMCAHHOU B
TOP.

6. «IIpsiMoe» «30510TOE ceueHue» OTCYTCTBYET B Tope, cdepe, nucte Mebuyca u
IIPOEKTUBHOM IIJIOCKOCTH U B MX 3JIEMEHTax — sA4erKax U_II/IXI/IpI/IHa4’6’7, U3 KOTOPBIX
COCTOUT UX 00BEM.

7. Cdepuueckoe m U TOPOBOE TT, KOTOpbIE MPUCYTCTBYIOT B €IMHBIX (PopMylax
OIHOBPEMEHHO C ¢, HAIpPUMEpP, B BBIUUCICHUSIX AJIEMEHTOB IUIOCKUX «30J0THIX»,
«CBSIILIEHHBIX» W JIPYTUX TPEYTOJbHUKOB, HE SIBIISIIOTCA CIIEICTBUEM HX MIPSIMOTO
CMBIKaHMS, TO €CTh 3TH MapamMeTphbl TOJHKO BBIPAXKEHBI YEpe3 HUX, U B PealbHBIX
napameTpax IPUPOAHBIX «30JI0THIX» OOBEKTOB OTCYTCTBYIOT.

8. Duszuueckasa 63aumocesazb  uucia e, cgepuueckozo m, mopuyecko2o T u
«30710mM020» OMHOWEHUS @, KAK 3IHepeo-unopmayuonnvix nauan Ilpupoowl,
b6yoem onucana 6 ciedyrouell ceHepayuu agmopad.

9. Ilpu «B3aumopeiicTBum» cdepbl, BnucanHod B Top (Puc. 6), dopmupyercs
KOMITJIEKT TOPHYECKHX TPEYTOJIbHUKOB, HMMEIONIUX OMpeaelieHHoe (U3NIecKoe
npeaHa3HaueHue, TO €cTh (OPMUPOBAHUE «UUCE» \/2, 2, \/3, \/5, \/10, 30JI0TOTO
OTHOUIEHUS W €ro MPOM3BOAHBIX, CEMHU «KPACOK» U IJIOTHOW YHAKOBKH SYEEK
lInxupuna’ — Topa u T.IL

10. ®opmupoBanue uepes KyoO:

- «ancia» \2 — IHAroHaib rPaHd KyOa paBHa V2,

- «umcna» \3 - gumaroHans Kyba paBHa \3 Takke KaK M AMATOHAND 30J0TEHIIEro
PSMOYTOJIBHIKA paBHa V3,

11. l'unoreny3a npsIMOYTOJIbHOTO TPEYTOJIbHUKA C KaTeTamu 1/¢ u \ 1/p paBHa «1»
U T.IL.

12. Ilpu ¢dopmupoBanuu TOpa U3 €ro IJIOCKOM pPa3BEPTKU 30HBI-COTHI

npeoOpa3yroTcs B OCHOBAHUS IUIOTHOM ynakoBku ceMu stueek [Iluxupuna7, a nuHus,
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BJI0JIb KOTOPOU (hOPMHPYETCS TUIOTHASI YITAKOBKA, MPEICTABIACT COO0N TOPUUECKUN
y3en (3.1).

DOpMHOBaHUE CEMU «KPACOK» MOKET IPOUCXOAUTD 110 TPEM HAMPABIICHUSM.

13. IIpu nepemMene MecTaMu IapaMeTPOB P U ¢ B TOPUUECKOM Yy3i€ (3n,; {n, + [(n, —
1)72[}), 1o ects ({n, + [(n, — 1)/2], 3n, }), Taxxe OCTAIOTCS 7N, UBETOBBIX 30H/COT,
UMEIOIUX MEXIy Cco0Ol 00mue TpaHUIlbl, TOKPHIBAIOIINE TOPOUIAIBHYIO
MOBEPXHOCTh. B 3T0 ciydae dopmupoBaHue 7-MH «KPacOK» MPOUCXOAUT IO
JpYroMy HalpaBJ€HUIO, a BHU3YyaJlbHO — pa3BepTKa IMOBEPXHOCTU TOpA
noBopaunBaercs Ha 90°.

14. «Pabotaromuii» Top-VTortex, kpome chepudeckoro u topooro IIH, umeer
«y3n0Bble [11».

Bcero top-VTortex wumeer math (!) ¢yskuponamphpix ITM - «IIH»,
(GYHKIIMOHUPYIOITIUX B 3-X MEPHOM MPOCTPAHCTBE B KOMILJIEKTE U3:

- [-e - chepuueckoe u 2-e — Topuueckoe, «orsevaroT» 3a DOPMY (Topa),

- 3-e - 3n,-cepuueckux, 4-e - {ng + [(ng — 1)/2]}-Toprdeckux m 5-e — y3I0BOE,
«otBeqaror» 32 DHEPIMIO n UTHOOPMALIMUIO. Oto Topndeckuii yzen (3n, + {ng +
[(ng — 1)/2]}) nnu sHeprounpopmanuoHuslii conutoH luxupuna.

15. MacmraOubiii 3¢¢pekr - He3aBUCUMO OT 00beMa KOHCTPYKUMU OTHOLIEHHUE
00BEMOB BNHCAHHOW cepbl B TOP pPaBHBIX PaJMYCOB, 3aT€M BIUCAHHOIO TOpPA C 72
paguyca B Apyryoo chepy U T.I. - MO TMPUHLUIY «MATPEIIKU», ITOJAKHO
COOTBETCTBOBATh OTHOLIEHUIO R, = Rep,iM2" , rne T, ABIIAETCS BIIMCHIBAEMBIM B

chepy Topom ¢ pamuycom B 112" Gosibliie pajauyca chepsl, B KOTOPYIO OH BITHCAH.
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