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�¥§ã«ìâ âë ® ¯¥à¥á¥ç¥­¨¨ ¬­®£®£à ­­ëå
¯®¢¥àå­®áâ¥©, ã¯®¬¨­ ¥¬ë¥ ¢ íâ®¬ ¤®ª« ¤¥,
¯®«ãç¥­ë  ¢â®à®¬ á®¢¬¥áâ­® á
�¢£¥­¨¥¬ � ¢«®¢¨ç¥¬ �®«®ª¨â¨­ë¬.



2: � ¤ ç  �.�. �®¯ë«®¢ 

�ãáâì n > 2, D ⊂ Rn { ®¡« áâì, ∂D { ¥ñ £à ­¨æ .

�â­®á¨â¥«ì­®¥ à ááâ®ï­¨¥ ρD(x, y) ¬¥¦¤ã â®çª ¬¨
x, y ∈ ∂D { íâ® â®ç­ ï ­¨¦­ïï £à ­¨æ  ¤«¨­
ªà¨¢ëå, á®¥¤¨­ïîé¨å x ¨ y ¨ «¥¦ é¨å ¢ D
¢á¥¬¨ á¢®¨¬¨ ¢­ãâà¥­­¨¬¨ â®çª ¬¨.

� ¤ ç  �.�. �®¯ë«®¢ : �¯à¥¤¥«ï¥âáï «¨
®¡« áâì D ®â­®á¨â¥«ì­ë¬ à ááâ®ï­¨¥¬ ρD(x, y)?

�âã § ¤ çã ¨§ãç «¨ �.�. �«¥ªá ­¤à®¢ (1984, 1985, 1987,
1989, 1990, 1992), �.�. �ã§ì¬¨­ëå (1985), �.�. �®à®¢¨-
ª®¢  (1992), �.�. �à®æ¥­ª® (1993), �.�. �®¯ë«®¢ (2008,
2017), �.�. �®à®¡ª®¢ (2008, 2010).

�â¢¥â § ¢¨á¨â ®â ®¡« áâ¨.



3: �§®¬¥âà¨ç­ë¥ ¯®¢¥àå­®áâ¨

�ãáâì S ⊂ R3 { (£« ¤ª ï) ¯®¢¥àå­®áâì.

�­ãâà¥­­¥¥ à ááâ®ï­¨¥ ρS(x, y) ¬¥¦¤ã â®çª ¬¨
x, y ∈ S { íâ® â®ç­ ï ­¨¦­ïï £à ­¨æ  ¤«¨­
ªà¨¢ëå, á®¥¤¨­ïîé¨å x ¨ y ¨ «¥¦ é¨å ­  S.

�« áá¨ç¥áª ï § ¤ ç : �¯à¥¤¥«ï¥âáï «¨ ¯®¢¥àå-
­®áâì S ¢­ãâà¥­­¨¬ à ááâ®ï­¨¥¬ ρS(x, y)?

�âã § ¤ çã §­ «¨ �. �©«¥à ¨ �. � ãáá ¨
à¥è «¨ ý¢á¥þ £¥®¬¥âàë.



4: �§®¬¥âà¨ç­ë¥ ¯®¢¥àå­®áâ¨ (¯à®¤®«.)

�â¢¥â ­  ª« á¨ç¥áªãî § ¤ çã § ¢¨á¨â ®â ¯®¢¥àå­®áâ¨ ¨
ª« áá  £« ¤ª®áâ¨:

• �� ¤«ï «î¡®© ¢ë¯ãª«®© ¯®¢¥àå­®áâ¨, £®¬¥®¬®àä­®©
áä¥à¥ (�.�. �®£®à¥«®¢, �¥­¨­áª ï ¯à¥¬¨ï 1962 £.);

• ��� ¤«ï áâ ­¤ àâ­®© áä¥àë ¢ ª« áá¥ C1-£« ¤ª¨å ¯®¢¥àå-
­®áâ¥© (�¦. �íè & �. �ñ©¯¥à (1957); �.�. �®à¨á®¢ (2004)
¤®ª § «, çâ® ¯à¨¬¥à �íè {�ñ©¯¥à  ¨¬¥¥âáï ¢ ª« áá¥
C1,α ¯à¨ 0 < α < 1/13 ¨ ­¥¢®§¬®¦¥­ ¯à¨ α > 2/3);

• ���������� ¤«ï Cω-¯®¢¥àå­®áâ¨, £®¬¥®¬®àä­®©
áä¥à¥, ¥á«¨ ¨§®¬¥âà¨ç­ ï ¥© ¯®¢¥àå­®áâì ¨é¥âáï ¢
ª« áá¥ Cω-¯®¢¥àå­®áâ¥©.

• ��� ¤«ï ¬­®£®£à ­­¨ª®¢ (�. �®­­¥««¨, 1977).



5: �§£¨¡ ¥¬ë¥ ¬­®£®£à ­­¨ª¨
�­®£®£à ­­¨ª íâ® ¬­®£®£à ­­ ï ¯®¢¥àå­®áâì.

�­®£®£à ­­¨ª ­ §ë¢ ¥âáï ¨§£¨¡ ¥¬ë¬, ¥á«¨
¥£® ¯à®áâà ­áâ¢¥­­ ï ä®à¬  ¬®¦¥â ¡ëâì
­¥¯à¥àë¢­ë¬ ®¡à §®¬ ¨§¬¥­¥­  §  áçñâ
¨§¬¥­¥­¨ï â®«ìª® ¤¢ã£à ­­ëå ã£«®¢.

� § ¬ª­ãâëå ®à¨¥­â¨àã¥¬ëå ¨§£¨¡ ¥¬ëå
¬­®£®£à ­­¨ª å ¢ R3 ¨§¢¥áâ­® á«¥¤ãîé¥¥:
• ®­¨ áãé¥áâ¢ãîâ (�. �à¨ª à, 1897); ¯à¨çñ¬ áãé¥áâ¢ãîâ
¤ ¦¥ ¡¥§ á ¬®¯¥à¥á¥ç¥­¨© (�. �®­­¥««¨, 1977);
• ¢ ¯à®æ¥áá¥ ¨§£¨¡ ­¨ï ª ¦¤ë© ¨§ ­¨å á®åà ­ï¥â ®£à ­¨ç¨-
¢ ¥¬ë© ¨¬ 3-¬¥à­ë© ®¡êñ¬ (�.�. � ¡¨â®¢, 1996), ¨­â¥£à «ì-
­ãî áà¥¤­îî ªà¨¢¨§­ã (�. �«¥ªá ­¤¥à, 1985) ¨ ¢á¥ ¨­¢ à¨-
 ­âë �í­  (�.�. � ©äã««¨­ & �.�. �£­ é¥­ª®, 2018).



6: �«®¦¥­­ë¥ ¨§£¨¡ ¥¬ë¥ ¬­®£®£à ­-ª¨

�­®£®£à ­­¨ª ­ §ë¢ ¥âáï ¢«®¦¥­­ë¬, ¥á«¨ ã
­¥£® ­¥â á ¬®¯¥à¥á¥ç¥­¨©.

�à¨ ¤®ª § â¥«ìáâ¢¥ ¯®áâ®ï­áâ¢  ®¡êñ¬  ¨
¨­¢ à¨ ­â®¢ �í­  ¢ ¦­® ¤®¯ãáª âì ª
à áá¬®âà¥­¨î ­¥¢«®¦¥­­ë¥ ¬­®£®£à ­­¨ª¨.

�¤­ ª® ¥áâì § ¤ ç¨, ¢ ª®â®àëå âà¥¡ã¥âáï ­ ©â¨
¨¬¥­­® ¢«®¦¥­­ë© ¨§£¨¡ ¥¬ë© ¬­®£®£à ­­¨ª
¨«¨ ã¤®áâ®¢¥à¨âìáï, çâ® ¯®áâà®¥­­ë© ¨§£¨¡ ¥-
¬ë© ¬­®£®£à ­­¨ª ï¢«ï¥âáï ¢«®¦¥­­ë¬.

�à¨¢¥¤ñ¬ âà¨ ¯à¨¬¥à  â ª¨å § ¤ ç.



7: �à¨¬¥à ü1

�¥à­® «¨, çâ® ã ¢áïª®£® ¢«®¦¥­­®£® ¨§£¨¡ ¥¬®£®
¬­®£®£à ­­¨ª  ¥áâì à¥¡à®, ¤¢ã£à ­­ë© ã£®« ¯à¨
ª®â®à®¬ ®áâ ñâáï ¯®áâ®ï­­ë¬?

�â¢¥â: ���.

�.�. �«¥ªá ­¤à®¢, �.�. �®«®ª¨â¨­,
�«®¦¥­­ë© ¬­®£®£à ­­¨ª, ¤®¯ãáª îé¨©
¨§£¨¡ ­¨¥, ¯à¨ ª®â®à®¬ ¢á¥ ¥£® ¤¢ã£à ­­ë¥
ã£«ë ¨§¬¥­ïîâáï, �¨¡¨àáª¨© ¬ â¥¬ â¨ç¥áª¨©
¦ãà­ «, 65:6 (2024), 1076{1101.

https://math-smz.ru/content/65-6/1076
https://math-smz.ru/content/65-6/1076
https://math-smz.ru/content/65-6/1076


8: �à¨¬¥à ü2

�¥à­® «¨, çâ® ¬­®£®£à ­­¨ª �â¥ää¥­ 
¢«®¦¥­?

�â¢¥â: ��.

V. Alexandrov, E. Volokitin, Ste�en's 
exible
polyhedron is embedded. A proof via symbolic
computations, Journal for Geometry and Graphics,
29:1 (2025), 79{88.

https://www.heldermann-verlag.de/jgg/jgg29/j29h1alex.pdf
https://www.heldermann-verlag.de/jgg/jgg29/j29h1alex.pdf
https://www.heldermann-verlag.de/jgg/jgg29/j29h1alex.pdf


9: �à¨¬¥à ü3

�ãé¥áâ¢ã¥â «¨ ¢«®¦¥­­ë© ¨§£¨¡ ¥¬ë©
¬­®£®£à ­­¨ª á 8 ¢¥àè¨­ ¬¨?

�â¢¥â: ��.

•M. Gallet, G. Grasegger, J. Legersk�y, J. Schicho,
Pentagonal bipyramids lead to the smallest 
exible
embedded polyhedron, 2024. arXiv: 2410.13811.

• E. Atlason, Cutting along a symmetric quadri-
lateral to construct an embedded 
exible dodeca-
hedron, 2025. arXiv:2510.06897.

https://arxiv.org/abs/2410.13811
https://arxiv.org/abs/2410.13811
https://arxiv.org/abs/2510.06897
https://arxiv.org/abs/2510.06897
https://arxiv.org/abs/2510.06897


10: �« ­ ¤ «ì­¥©è¥© à ¡®âë á �.�.

�á®¢¥àè¥­áâ¢®¢ âì ¢ëè¥ã¯®¬ï­ãâë¥ ¯à¨¬¥àë
¢«®¦¥­­ëå ¨§£¨¡ ¥¬ëå ¬­®£®£à ­­¨ª®¢ á 8
¢¥àè¨­ ¬¨, ã¢¥«¨ç¨¢ à §¬ å ¨å ¤®¯ãáâ¨¬ëå
¤¢¨¦¥­¨©.

�®¢¨§­  ­ è¥£® ¯®¤å®¤  ¢ á«¥¤ãîé¥¬:
• ®¯¨¬¨§¨à®¢ âì ª®­áâàãªæ¨î á ¯®¬®éìî ¯ à -
¬¥âà¨§ æ¨¨ �®­­¥««¨ ¨§£¨¡ ¥¬ëå ¡¨¯¨à ¬¨¤;
• ¢«®¦¥­­®áâì áª®­áâàã¨à®¢ ­­®£® ¬­®£®£à ­-
­¨ª  ¯à®¢¥àïâì ­  ª®¬¯ìîâ¥à¥ á ¯®¬®éìî
á¨¬¢®«ì­ëå ¢ëç¨á«¥­¨©.



11: �¢¥ ®á­®¢­ë¥ ¨¤¥¨ ­ è¥£® ¯®¤å®¤ 
ª ¤®ª § â¥«ìáâ¢ã ¢«®¦¥­­®áâ¨ ¬­-ª 

�¥¬¬ : �­®£®£à ­­¨ª ­¥ ¢«®¦¥­ ⇔
áãé¥áâ¢ãîâ ¯¥à¥á¥ª îé¨¥áï £à ­ì ¨ à¥¡à®.

�ëç¨á«¥­¨ï:

z1

z2

y1

y3

y2

z1

z2

y1

y3

y2

z
1

z
2y

1

y
3

y
2



�¯ á¨¡® §  ¢­¨¬ ­¨¥!


