JINHeWHbIe NOACTPYKTPbI NOJINTOMNOB,

onpegenswlwue anbda-cnmpanu

Tamuc A.JI., KyuepuHeHKO .B.

HCTUTYT 3/1IeMEeHTOOPraHUUYeCKUX COeqrHEeHUN
M. A.H. HecmesgaoBa PAH

['eonornueckuu -1, MI'Y nm.M.B./IoMmoHOCOBa



NnaH goknapa
1) TeTparenukc n neHtarenukc nonutona {3,3,5}

2) He nmetowme agekBaTHOro onpeaeneHns CTpyKTypHble 0COGEHHOCTM O-Crnvpasin

3) TeTpakoopANHMPOBaHHbIN NeHTarennkc nonutona 240, cnnpasns 40/11
N nageasibHbl NPOTOTUM OAUHOYHOW A-CrNpasIn.

4) Ocu O0—crnipanen B CyTiepCrimpalsisix, orpejesisieMble CeMeHCTBOM OCeu
TPyOUaThIX MOJIUTOIIOB

5) TeTpabnok — 7-BepLUMHHOE 06 bEeANHEHME TETPASAPOB, onpeaensemoe
pasbneHnamu nonurtona {3,3,5}; cnupann n3 tetpabdriokos B nosmtone {3,3,5}

6) Bo3mMoxkHasa cBs3b rpynnbl PSL(2,7) (M30MOpdoHOI rpynne tetpab/ioka),
40/11=3.(63) u 1+V7 =3.646.



3 Oss, S. L. van (1899). Das fegelmassige Sechshundeftzell und seine

Selbstdeckenden Bewegungen. Amsterdam: Miller

e o

20/9

0 0
360% 30/11=132" 360°% 20/9=162

ITpoekumu noaurona {3,3,5} Ha N10CKOCTb BAoJb ocer 30/11 u 20/9



4 TeTparesimukc u3s auckpetHoro paccnoeHusa Xonda ana nonurtona {3,3,5}

PaccnoeHne Xondha no3BosseT NnpeAcTaBuTb CTPYKTYPY “nponsseneHnemM” 6asbl 1 CNos

- (6a3a) S?(cmoii SY).
{3,3,5} = {3,5}(cmom {10}),

Fiber Bce BeplunHbI nkocasgpa {3,5}- 6asbl

paccnoeHua Xonda anda nonutona {3,3,5},
toefink=1"gxBaTblBaOTCA 4-MA (Hanpumep, 3e/1eHbIMN)
HenepecekanLwmMMNCA TPeyrosibHUKamMm.
3eneHoMy TpeyrosibHUKY 6a3bl COOTBETCTBYET
00befnHeHne B TeTparesnikc b 3-Xx cocegHux
10-BepLUMHHbIX Lenen-cnoeB B pacc/ioeHum
Xondpa ana nonmrtona {3,3,5}

North Pole

Icosahedral Base

The Discrete Hopf fibration of the 600-cell. The base space is an icosahedron,
and the bers are non-intersecting decagons.



S || Y. Zhu et al. Chiral Gold Nanowires with Boerdijk—Coxeter—Bernal Structure //
J. Am. Chem. Soc. 2014, 136, 12746-12752

Figure 1. (a) Experimental and (b)
simulated HRTEM image of a
single BCB-structured Au NW
(Af = -35 nm). The
corresponding

FFTs are shown in the right.  (¢)
Topological (left) and atomic
(right) models of a BCB
tetrahelix. (d) Schematic
illustration of the
pseudoperiodicity in BCB
tetrahelix, where the blue dots
represent the mass centers of the
tetrahedral units.

It means that a BCB helix is aperiodic, though a periodic approximant

of BCB helix (tetrahelix) can be extracted from the polytope {3,3,5}.



6 NMenTarenukc B nonutone {3,3,5}

B nosnwmTorne 3§5 KayK 1IN
TPeyrobHUK - oOr11jee
OCHOBaHHe 2-X TeTpa3JpoB.
IIBa cocemgHUX TpPEYroJIbHUKA
3eJIEHOU JIEHTHI OTpelessitoT 4

TeTpa3Zpa y obmiero pe6pa.
Bca neHta - opbwuTta
TpeyrosibHUKoB ocu 20/9.
20 TpeyroJIbHUKOB 3€JIeHOH JIEHThI
oripenesisitoT 40 TerpasapoB, 40
BEPIIIMH KOTOPBIX OIpeJe/stoT
TIeHTare/mKcC.

Pa3sBepTka TeTparenvMkca B
TpU JIEHTBI (KpacHyto,
JKEJITYI0 U 3e/IeHyK) U3
TPaBUJIbHBIX TPEYTOJTbHUKOB. B {3,3,5} meHTare/Mkc - oO0BeAWHEHHE TI0
rpaHsM 10 meHTaroHa/JbHBIX OUTTHPaMUT, .




[TeHTarenukc — 00beJHEHNe ABYX TeTpareJuKCoB B noauTorne {3,3,5}

F. Seran, Jun Lu, N.Kotov, K. Sun,X. Mao

Frustrated Self-Assembly of Non-Euclidean
Crystals of Nanoparticles //. arXiv:2010.03087v1
[cond-mat.soft] 2020

B nonntone {3,3,5} cuHaa, 3eneHas, cepasd
NECATKN — OfINH TeTParesinkc; CUHSS,
3e/leHasi , po3oBasi — BTOPOW TeTparesimkc.
B E3 pebep mexay BepLuMHamMmu Cepoii 1
PO30BOI NECATOK HET.

Two tetrahelices fitting
perfectly together in S3 (a
stereographic projection).

A. Talis, A. Everstov, V. Kraposhin. HELICAL

In 3D Euclidean space SUBSTRUCTURES OF CLOSE-PACKED
two tetrahelices cannot fit METALS DETERMINED BY A UNIVERSAL
side-to-side BUILDING UNIT (TETRABLOCK)// Metal Science

and Heat Treatment, 2022,V. 64, N. 3 — 4, 183-188



8 Peasvi3aljys rneHTare/MkKCB B MeTa/l/IM4eCcKoi HaHOTIPOBOJIOKE.

J. Velazquez-Salazar et al. Experimental
Evidence of Icosahedral and Decahedral Packing
in One-Dimensional Nano structures // AcsNano
2011, V.5, Ne8, 6272—6278.

a)JKCIlepyUMeHTa/IbHOe
HRTEM-u306paxeHue
MeTa/lTnueCKOu
HaHOTIPOBOJIOKH CO
CTPYKTypOM 00beJrHeHUST
JIBYX TeTparejnuKCcoB

6) Mogenb 00beiHEHYS IBYX TeTpare/jukCcoB, J/s1 00bsicHeHUs (a). BoigeneHue 4-x
CriMpasieil: CMHel, 3e/1IeHOM, p030BOM 1 cepoi (/1711 KOHTpacTa cephble 111apbl 00Be/ieHbl
yepHBIM) MPOBeIeHO HaMU. B) Mo/ie/b MeHTare/MKca , MoJHOCTBIO COBITa/IaroIast C
TIpe/iJIo’KeHHOM Mojesbio (0).

A. Talis, V. Kraposhin.// Metal Science and Heat Treatment, 2024 V. 66, N. 5 — 6, 312-316.



9 The right-handed a-helix.

Hydrogen bonds in
the main chain are
shown as light-blue
lines.

OF
3600/(18/5)=100°

Axial view of
one turn of this

ore ur 90 100 110

Distribution of a-helix
characteristics the rotation angle

T.Skrbi¢ et al. Building blocks
Mean unit twist for the 1131 of protein structures — Physics
a-helices ranges between 94° meets Biology. bioRxiv 2021
and 103°, with an average preprint doi:
value of (99+1)°. https://doi.org/10.1101/2020.11
.10.375105;

A. Finkelstein, O. Ptitsyn. Protein Physics. Second, Updated and Extended Edition.
2016, Elsevier Academic Press
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Ocu a-cnupaneun B cynepcnupanax

FIG. 11.3 Interactions of a-helices in double (A) and triple (B) superhelices (as
viewed along the helix axis). In the double helix, only residues a and d are in
immediate contact with another helix, while in the triple helix e and g residues are
also involved in contacts (although to a lesser extent).

(Adapted from Creighton, T.E., 1993. Proteins: Structures and Molecular Properties,
second ed. W.H. Freeman & Co., New York (Chapter 5).)



11

Ocu a - cnupansemn B cynepcnupansx

Tetrabrachion

11/3
hendecad

15/4

Hemagglutinin
(pH 4)




1 2 Hartmann M. D. et al. o/ coiled coils // eLife. 2016V.5. Art.e11861.

1 2 3 4 5
4.0 < e e
Butku criupanu i | T =
i o i, e
residues
per turn
righthanded
i3 b m0———r— - —— - ———
| lefthanded
3.5 Vo T ;
l ™~ ol L T [20/6)
. | stammers f_x’/_"o T ) S A [ 2= i N ___::'
.--____.-' I _d__--_"—-:_,_____ - 4 s EY =
T ! ] A==
OcTatku | _,ﬁ’f' , o
3.0 1 7 i — T S 1 T —— 1 T T
7 11 14 15 18 21

As an ideal, straight a-helix has a periodicity of about 3.63 residues per turn.
The best understood discontinuities are insertions of 3 or 4 residues, which are
close to the periodicity of 3.63 of a-helices ( Lupas and Gruber, 2005).

“@akTnyecku, CnycTsd NoYTn NATbAECAT NeT nocne crtarbh NosnHra 06 a-cnupasin, Mbl BCe
elle He 3HaeM, NoYemy o-cnupasb ABAAETCA NOYTU YHUBEPCa/IbHOW B KAYecTBe CnnpasibHOM
CTPYKTYpbI B 6enikax Sadoc, J. F. & Rivier, N. Eur. Phys. J. 1999. B12, 309-318.



13

Kakas KOHCTPYKLUUA onpepenseT uaeasibHylo
npaMyl@-cnMpasib C BUHTOBOM OCblO 3.63 u npm
KakKOM LUarosom yrse 0O ?

2TTr

CyuwiecTByeT Jiu eAuHOEe COOTHOLUeHue, CBA3biBaloLee oCcb 3.63 ¢ ocAMHU
a - cnupanu 7/2, 11/3, 15/4 , 18/5 B cynepcnupanax?

[I710THasi ymakoBKa AaMUWHOKHUC/OT alMlpOKCHMHDYeTCs B
MOMW3/IpalbHOM  TIpe/ICTaB/eHMH  YIIaKOBKOM  TeTpas/poB,
MO3TOMYy  pellleHMe 3ajJaud ObUI0O HauaTo C  IIOMCKa
BbICOKOCUMMEeTPUUHBIX MJIOTHOYIAKOBAHHBIX  CIMpaJsieu,
onpe/ie/IsieMbIX MMOACTPYKTYpamMu mouromna {3,3,5}.




14 J.F. Sadoc and N. Rivier Boerdijk-Coxeter helix and biological helices //

Eur. Phys. J. B 1999,12, 309 - 318

Fig. 3. The strip for an
a-helix, by identication
of the longer sides.
The resulting cylinder
IS obtained by
disclinating the
cylinder supporting the
B-C helix. It has one
additional row  of
triangles (shaded).

Fig. 2. A flat
strip leading to
the Boerdijk-
Coxeter helix
by identication
of the two long
sides of the around the other, leading to a number of edges per turns ¢@= 41/11=3,(72)

The new parallelogram is defined by vectors b, and b, : b, = 4a+3 @& and b, =
—3a,+8a, (unchanged). The type-1 helix running along edges parallel to a, + a,
consists of 41edges; it turns 1 1times around one axis of the torus and once

rectangle. Yron spaLeHus cnupanm 96.6°



15 M. Samoylovich and A. Talis. Symmetry of helicoidal biopolymers in the

frameworks of algebraic geometry: a-helix and DNA structures
// Acta Cryst. (2014). A70, 186-198

These points represent cluster vertices, whose helicoid joining determines the topology
and structural parameters of linear biopolymers. In particular, structural parameters of

the O-helix are determined by the seven-vertex face-to-face joining of tetrahedral
with the E, non-integer helical axis 40/11=3.63 having a rotation angle of 99°, and
the development of its surface coincides with the cylindrical development of the O-
helix.

(30/11) 3= (40/11)"= (-40/9)" =10/1



Monuton {240} -anma3ononobHoe obbeanHeHmne 2 nonmtonos {3,3,5}

16 OTobpaxeHne nonutona {240} u3 cpepbl S B 3-MepHOe eBKINA0BO
MPOCTPAHCTBO AB/ISIETCA HAOOPOM TETPaKOOPANHUPOBAHHLIX BEPLLWH U pebep.

Bnmxanimne
58 cocepen
BepLwwnHbl 1

OTo6paxeHns
BEPLUNH ABYX
nosmtonos {120

Bnmxanwmne
16 cocepnei
BepwunHbl 1




17 M. Samoylovich, A. Talis /Il Acta Cryst. (2014). A70, 186-198

ana “anmasonogo6Horo nosimtona” {240} NnoCcTPOEHO paccnoeHne Xonda:
{240} = 6a3a ([4°, 68])-cnoii{10},

rae B cnoe 10 BepLuuH, [45, 68] — cumBon 24-BEPLUMHHOIO YCEUYEHHOTO
OKTasapa, MMetoLLLero 6 KBagpaTHbIX U 8 rekcaroHasibHbIX rpaHeii.



18 | PaccnoeHue Xonda m TeTpPaKoOpPpANHUPOBAHHbIN

neHtarenumkc B nonutone {240}

3 4 & 4 2 __é; _'
(30/11) = (40/11) = (-40/9)= (-20/9) = 10/} /F g
3960 = 396°= -324% - 324°%= 36°+360° ©
MHoroyrosibHuK lNeTpm yce4yeHHOro oKkta’apa (KpacHaa uenb U3
pebep) pa3buBaeT ero 24 BepLunHbl Ha 6+12+6. B paccnoenumn Xonda

TETPAaKOOPAUHUPOBAHHOMY NEHTareJIMKCy COOTBeCTBYeT KBagpaT ¢
ABYMSA BUCALLMMU peOpamu. LiBeTa 3TUX 6 BEpPLUMH - LBeTa AEeCATOK.



19 Talis A. & Kucherinenko Ya. (2023). Acta Cryst. B79, P. 537—546.

a1, ¥

a) Criipasb C BUHTOBOM OChIO 4, N Y |
(4,) — oObeguHeHWe  [IBYX &> "l &<
KOHIPY3HTHBIX  Cridpaned 2, \TTRRG “
OZIMHAKOBOU (IIPOTHUBOIIOIOKHOM) \. | H‘.
XUPAJIbHOCTH.

6) Cunue u 3e/eHble 11apbl 00pa3ytoT cnupasib {20/9}. Benble 1 uepHbie 11apbl B [IeHTPax
TeTpas/ipuuecKux MycToT oopasytot ciivpasib {20/9}'. Cunue, Gesble, 3e/ieHble U UepHbIe I1apbl
obpa3ytoT crivpasb 40/9, moKa3aHHYI0 YepHOM JIMHUeH

B)>Ke/Thie (OpaH)KeBbIe) 111aphbl PacIioo)KeHbl Ha OMCCeKTpUcax TPeyrolbHUKOB U3 CHHUX,
3eJIeHbIX U JIMJIOBBIX (CEPhIX) BEPILIMH.

r)Crivpasib, cOoTBeTCTBYoIast criupanu 40/9 (puc.36), c yrjioM BpailleHHs W CIBUTOM t
BJOJIb OCH LWAMHApaA pazauyca R. Yrabl Mexay pebpamu d crivpaniv paBHbI
['nnoTtetrueckue pebpa (KpacHbIM MyHKTUP)  MeXK1y YeTHbIMU (HeUeTHbIMH) BepllIMHAMMU
CrivMpa/u paBHbI D, yribl MeXXly HUMU PaBHBI X



20

Talis A. & Kucherinenko Ya. (2023). Acta Cryst. B79, P. 537—546.

Helix ¢ R i d
209 in [3,3.5) 162° 15.859° 18° 3
(2009), 160812 R 2x0.537R 2245R
—1g R “E R = R
(2009), 162° I 2 x 0.542R 2253R
(2019), 162 R 2 x 0.669R 238R
40/9 in |240) f1° 15.859 9 22 739
— - Lui =
Wi Ll - e
(4019, 80, 4006° R 0.537R L3R
- R LR SR
(40/9), 81 R 0.542R L4OTR
(4019}, at- i 0.660R L461R
4011 in § o 15.859" 9 25.544°
1 —— Faa o
(411, 99 594 R 0.537R L619R
=1 R Yo o NFER
(4011}, 0g° R 0.542R L614R
(40111} 9° R 0.669R L66IR
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Talis A. & Kucherinenko Ya. (2023). Acta Cryst. B79, P. 537—546.

Helix ¥ D ¥ i
2009 in [3,3,5] 03455 36 1 8 21.362"
A L -1 riyfrid
0 | 2 b
[ 219}, ol 2M5R L 68, 956° ALGHF
o 2R E. -
[ 2009 ), all” 2253R 170274 A.903"
[ 2009 ) 0. 2R5¢ 2 H4TR 1 72.026" 25, 327"
4009 in {240 1R 471- 36~ fBA435 21362
iy 8 2 i ;-;E einEd2
L I 3 W
[N, L 2M5R alF 2093
5 R i oy
[ 0y, 634 2253R 6{F .93~
[0} 109471 286K JO2BS 253X
4011 in §° 01.55%° 36° fa435 FL745
5 E _-._-'E £ iﬁ
4] . 3 11
[MN11 ), H1.796° 2 M5R (g 7159
* R 60" %
(#0711 )y 8. 495- 2.253R alF 7.4
(MWL ) 01.782" 2 3RaR 0285 21. 165
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23 Du Val P. (1964) Homographies Quaternions and Rotations

3.21 QUATERNIONS AND FOUR-DIMENSIONAL ROTATIONS &7

L. ( Emr"llcﬁmiczm ) 2manr 17. (Dzm. nuO/T} 96m
2. ( am.u’lleﬂfn:Dm{IDﬂ) Smmn 18. (Dﬁm.’JCEm!OJV) 48m
3. (Cyn/Coy; D, /Cs,) dmn 19. (D,,/D,,; I/T) 240m
4. (C m}'CEm,Dm/D 8mmn 20. (T/T;T/T) 288
5. (Cyp/Cop; T/T) 24m 21. (T/C,; T/C,) 24
6. (Cgp/Copi T/V) 247 22. (T/V;T/V) 96
7. (Cy,,/Cy,; O/O) 48m 23. (T/T; 0/0) 576
8. (Ggp/Capm; O/ 1) 48m 24. (T/T;1/T) 1440
9. (Cy,,/Ca,: 1/T) 120m 925. (0/0;0/0) 1152
10. (D,/D,,;D,/D,) Smn 26. (0/C,; 0/C,) 48
11. (D,,,/C,,,:D,,/C,,), dmmnr 27. (0/V;0/V) 192
12. (D,,,/D,,;:D,,/D,) 16mn 28. (O/T;0/T) 576
13. D,,/D,,;D,/C,,) 8mn 29. (0/0:. /1) 2880
14. (D,,/D,,; T/T) 48m 30, (I/L: 1/1) 7200
15. (D_/D,...0/0) 967m 31. (I/Cy; I/Cy) 120
16: D, [Cs..: 2

OfT 48m 32. (I'/C,; I/G,)1 120

Rastanawi L & Rote G. On 4-Dimensional Point Groups and on Realization
Spaces of Polytopes // arXiV: 2205.04965V1 [math.MG], 2022




Rastanawi L & Rote G. On 4-Dimensional Point Groups and on Realization
Spaces of Polytopes // arXiV: 2205.04965V1 [math.MG], 2022

<F 40/11

=
-

b L) o

1
g
Kaxablii tube B nonutone co ctapToBoli rpynnoii

+1/2[O%C,, ] n BbiGOpe ocu 4 B rpynne O
onpeaenseT cnupasib U3 NpM3MaTUYECKNX AUEEK C

yr/10M BpaLleHus
21t-m/L=21-(1/4+HO(n-2, 4)/8n).

T.0, B nosiMTonax 3Toro cemercTea AonyctMma cepus BUHTOBbLIX ocel, (L/m);:
(L/m),={4/(1+HOA (n-2,4)/2n))|n=14, 18, 5, 22, 12, 7}

(L/m). ={7/2, 185, 40/11, 11/3, 48/13, 56/15}

(L/m) _-={4/(1+HO/(3,4)/2-5))=4/(1+1/10)=4/(11/10)=40/11

(L/m) ., ={4(L+HOL(12,4)/2-14))=4/(1+4/28)=4/(1+1/7)=4/(8/7)=7/2




Rastanawi L & Rote G. On 4-Dimensional Point Groups and on Realization
Spaces of Polytopes // arXiV: 2205.04965V1 [math.MG], 2022

25 [Mpn BbIGOpE B rpynne | ocn 5 B nonurtone %[/ x Cn] CyLEeCcTBYIOT OCU

1y 2x (34 i) - 20 (2 + ) 2%

10/1 20/9 30/11 40/9

P n=22

k l &% m
Lzt -2

18/5 11/3




26 Ocu a - cnupaneun B cynepcnupanax onpenensaioTcs oCAMUM ceMencTBa
NnoJIUTONOB 11/2[0xczn] npm ocm C4 u3 rpynnsel O n n=14, 22, 18.

Hemagglutinin

GCN4-pll Tetrabrachion
: : (pH 4)

7/2 11/3 15/4 18/5
pentadecad

?

(1/4+1/28)-2n (1/4+1/44)-2n



27 KoHcTpyKuusa Nocceta — pasoneHue nonurona {3,3,5} Ha 24
LEeHTPUPOBaHHbIX UKOCa3gpa u 24 TeTpasgpuueckux ssesaobl.

@@

Puc. 20. Koncrpykuna Toccera. a) Tlpoexuws noaurona {3, 4, 3} 8 E® [47]. 6)
Uertpr pefiep okTasapa obpazytot Ky6ookTasEp. JlokazanHule cTpefKaMH CLBHTH
BEPWHH KyGOCKTa3dpa BLOAL pefep okTa’apa oOecneywBalOT BpPalieHHe TPEYrok-
Holf IpaHK XKyGooKTasgpa 1o HacoBol cTpedke. 8} Hkecaanp, B KoTopui TpaHcdop-
MHpyercs KybooxTasap {6) np¥ CHHXDOHHOM BPALIEEHH €0 YeTHIPEX TPEYTOAbHHX

rpadeit. 2) TpancopMauua Ky6a B oOheflHHEKHE 3 TeTPA3APOB — UEHTPAIBHEH Fia. 14:3¢
TeTPa3np ¢ TetpasfpaMu KBa Kammol rpaun [19] One (3, 4, 3} of {3, 3, 5}[5(3, 4, 3}1{5, 3, 3}
TPaHCPOPMUPYETCA KyOOOKTasAp Mpu [Tommron {3,3,5} — KOMIayH/
CUHXPOHHOM BpallleH!uU ero 4-x {3,3,5}[5{3,4,3}1{5,3,3}

TPeyroJ/IbHbIX TPaHel. TepeceKaroTCs Mo
nByM crosbiiam. r) TpaHcdhopmaiius Kyba B
TeTpas3JpHUUecKyro 3Be3/ly U3 5 TeTpas/ipoB.

u3 5 nmosurornos {3,4,3}



| Pa3zbueHnmne nonmtona {335} m no lNoccerty, n Ha 5 nonutonoB {3,4,3} npuBoamT
K pa3bueHMIO TeTparesnmkca Ha obbeguHeHue TeTpabN0KOB NO pedbpam

28

@)
[Tomwmron {3,3,5} — komnaysy, {3,3,5}[513,4,3}11{5,3,3} u3 5 nonmronos {3,4,3}:
CHHETr0, >XeJITOr0, Ceporo, KpacHOro, 3eJ1eHOro 1BeToB. /lecsiTka pa3buBaeTcs Ha 2
MATEPKU 3TUX LIBETOB. DTa MsTepKa BepIIMH B pean3yeTcs B TeTpabd/i0KaxX MpH ux
oObeIMHEeHNM B TeTparejykce 1o pebpam:  2x1/2(kpacHasi v JKejtasl) + CHHSS,
cepas, 3ejieHas.



29 1. Babiker and S. Janeczko. Combinatorial representation of tetrahedral
chains // Communications in Information and Systems 2015 Volume
15, Number 3, 331-359

332 H. Babiker and S, Janeczko

Any tetrahedral chain consists of three types of simplest confisurations
of four consecutive tetrahedra called fetmhedml units. Two of these types are
left and right tetrahedral short spirals, U, [J, and the third type, £, is a flat
confipuration of four tetrahedra (Figure . The structure of a tetrahedral
chain in I}, F| 7 elementary units is written as a word like UUUDFU DY -« -

Figure 2: Tetrahedral units.



30 CIIMPAJIN, OXBATBIBAIOIIINE BCE BEPIIMHEI [TOJIMTOITA

120 BepwuH nonutona {3,3,5} oTOGpaXkatdTCA Ha MNOBEPXHOCTU YeTblpex
30-BepWMHHbLIX  TOpoB C cummetpuein 30/11 nan apyx 00BMBAKOLLINX WX
60-BePLUMHHbIX TOPOUAA/IbHbLIX Cnupasien n3 TeTpab/iIokoB C cummeTpuen 15/4

: 12 Cnupanb 15/4 n3 teTpabsiokos
¢ - obBMBaeT TeTparesnimkc. Mpu
s 4 NCKaXXeHNU TeTpasjpoB peasnimsyeTcs
B KpucTtasnne 3- Mn.

Talis, A., Everstov, A. & Kraposhin, V.
(2021). Acta Cryst. A77, 7-18.

0
360° 30/11=132  360% 15/4=96°
30/11 15/4



Cnupasnb 15/4 n3
06beAnHAEMbIX MO rpaHsaMm
JIMHENHbIX TeTpab/ioKoB.

LleHTpb! TeTPab/10KoB - MeHTarenuke - cnpanb 10/1 u3
aToMbl C 06begNHAEMbIX MO FPAHSAM NIOCKMX
M. Samoylovich, A. Talis // Acta TeTpna6siokoB nnn cnupanb 20/9 u3

Cryst. (2014). A70, 186-198 nepecekaloLwmnXcsl NI0CKUX TeTPNab/I0KoB.



32 NepeBon KOMOMHaATOPHOM NpeareometTpum 2-(7,3,1) B reometTpuio
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TN Onok-cxemnl 2-(7,3,1)

O[O0

IIpaBasi v jieBast pa3BePTKU PeryJisipHO

B T112-(7,3,1) cTpoka - 610K TPUAHTyJIMPOBAHHOI'O TOPa orpeesstoTca ogqaon T

13 HOMepOoB 3-X CTO/OII0B, OH
COOTBETCTBYeT TPeyro/IbHUKY.
Howmep cTonbiia —BepiirHa
TpeyrojibHUKa, 2 CTPOKU
repecekaroTcsi 1o 1 cTonbiy

KoMbuHaTtopHasn
npeareomeTrpua 2-(7,3,1)
nepeBoOAMUTCA B reOMeTpuio
peryJisipHyI0 7-BepIIUHHYIO
TPUaHTyIALMI0 Topa 21

Haubonee cuMmMeTpuiHaA TPUAHIYNALUA pebpom Ha 14 TpeyroJLHUKOB.
chepsbl € g “pyuykaMu” BO3MOXXHA pOnfA Vv XapakrepucTuka dunepa
BepwuH:v=0, 3,4 ,7 (mod 12) g=(v-3)( v-4)/12. 7-21+14=0

Npu v=7 g=1: TOp - cchepa C Py4YKOH



33 OT 7-BepLUMHHOM TPUMAHIYALUM TOPa K TeTpabnoky
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TN 2-(7,3,1) onpeaender K OHEYHYI NPOEKTUBHYIO 5
reomeTputo PG(2,2). NapannesnbHble NpsMble
2,5; 3,6;7,4 nepeceKkaloTcsa B naeasbHbiXx To4dkax 0, 1,/ oo

[MpaBbii JleBbIn 6

@,(€)(6)

S0

OT6pachiBaHre OTMeUeHHBIX OebIMU 5

KPY>KKaMH 3HaKOB UHI[UJIEHTHOCTU TeTpabnok - 6asoBas CTPyKTypHas
onpezesnsieT nmoAgkoHpurypanuo PG(2,2) u  €AUMHMLA uenu TeTpasapolpy
TIPUBOJUT K nepexopy(mocpeCTBOM oToOpa’keHHH KOTOPOM B Pery/isspHbIe
yaaneHus «pyuKu» B BUJe U30THYTOU TeTpas/IpuuecKre pa3oreHus:
TpeXrpaHHOM MPH3Mbl) OT 7 BEPLUMHOW rpocTpaHcTs S°3 (H3) YMcio TeTpasapos
perynsipHon TpUaHrynsiuum Topa K 7 M BepwUMH MaAaKCUMMaJZibHO BO3SMOXXHO,

BEPLUUHOM HEeperyJIapHOM TPUAHIYJIALUM HEe MEHAeTCA U UMeeT MaKCUMaJibHYlo
chepsbl 15 pedbpamm Ha 10 TpeyrosibHUKOB CUMMETPUIO TPUAHTYJINPOBaHHOM
XapakrtepucTtuka dunepa 7-15+10=2 NOBEPXHOCTH



Coordinates:

3 5.0
—3,3,0

o R b
=y
(%]
[}
—

Triangles:

123 145 156 345 167 467 247
124 236 256 346 257 357 137

Pa3nenbHoe
rpecTaB/ieH
TeTpas3/IpoB
MHOrorpaHHuky Hacap

7

OO0benuHeHue 7
HepaBHOpeOepHbIX
TeTpas3/poB B
MHOTOrpaHHUK Yacapa

O6benuHenue 4
TeTpas/ipoB U3
MHOTrOrpaHHuka Yacapa,
OXBaThIBalolllee BCe ero
7 BepLLUH.

PaBHOpebepHOCTh

3TOr0 00beAMHEeHHS

TIPUBOIUT K

TeTpabJ/IoKYy.



35 KomMbuMHaTopHaa npepnreomerpuna 2-(7,3,1)

Mpnk=3,4u5 ounnockoctn (M3 v =1 + k(k-1)/2 anemeHTOB) 06pa3yroT
0oco0yto ceputo ¢ v =4 (teTpasgp), 7 v 11

2-(4,3,2) 2-(7,4,2) 2-(11,5,2) TeTpasgp COOTBETCTBYET [EPBOMY UJIEHY
2-(4,3,2) aTOi cepun OUIIIOCKOCTEH
Ta6nuua Tabnuua nHupuaeHtHoctn 2-(7,3,1),
MHLMAEHTHOCTH KoMnsieMeHTapHou K 2-(7,4,2)
2-(7,4,2) +H01 Xx10 = -
olo - olo0 o | MMHuMantHoe none Fanya,
12[3[45]6]7 _
11234.227. 00 1 10\1 0 1 | "opAAKa p 2,coctout m3 0
> Tele N e ole 4 ml. NMo3BonseT NOCTPOUTDH
3 |e|@l@]e - 3|® oo 1] [0 KOMOMHaATOPHYIO
4 |@
‘i- : e e 5 e -- 0o =% “0 npeareometpuio 2-(7,3,1)
6ele oo 6 ° o [® M3 p +p+1 ToukM 7=2+2+1
Ceefel*l*e] lelslelly & 6 ot
0 1

2-(7, 4,2)n 2-(7,3,1) 00/1a/1al0T OZHOM rpymoii aBToMop(du3MOB - MPOEKTUBHOM

crneuuvasibHOM JiImMHenHou rpynnou PSL(2,7) 3 168 nepecTtaHOBOK 7 yucen

Cxema 2-(7,3,1) onpegensier pa3buenue 7 uncen 1234567 Ha 7 Tpoek
234, 125, 136, 147, 267, 357, 456. Jliobas mapa uuces TOJLKO B OJHOM TPOMKe
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