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MpeobpasoBaHne BuaHku katywku MuHanHra

Hccnenyercs npeobpazoBanne bruanku ais moBepxHO-
CTEH IOCTOSHHOM OTPHULATEIbHOM TIayCCOBOM KpPHUBH3HBIL.
IToBepxHOCTH BpallleHHs MOCTOSIHHOM OTPHULIATENBHOM ra-
YCCOBOM KpPWUBHU3HBI — 3TO BOJIYOK MUHJIMHTa, KaTyIlIKa
Munnuara, ncesnocdepa (moBepxaocts berprpamn). K mo-
BEPXHOCTAM IIOCTOSSHHOM OTPHULATEIbHONU IayCCOBOM KpHU-
BH3HBI OTHOCATCS TakKe MOBEpXHOCTh KysHa M moBepx-
HoCTh Jlunu. M3ydueHne noBEpXHOCTEN ITOCTOSIHHOM OTpU-
LaTeTbHON rayccoBOi KpUBU3HBI (TIceBROC(EpUIECKUX IMo-
BEpPXHOCTEH) MMeeT OoJbllIoe 3HAYCHHE I MHTEpIpeTa-
i raHuMeTpun JlobadeBcKkoro. Y cTaHOBIIEHa CBS3b T€0-
METPUYECKUX XapaKTEePUCTHUK MCEBIOCHEPUUECKHIX TTOBEPX-
HOCTEHW C Teopuel ceTei, Teopueil COIUTOHOB, HEIUHEU-
HbIMH U depeHINaIbHBIMUA YPAaBHEHUSIMA M YPaBHEHUSI-
Mu cunyc-I'opaoHa. YpaBHenue sin-I'opjoHa urpaer Bax-
HYIO poJib B coBpeMeHHOM (usuke. [IpeobpasoBanus buan-
KH TIO3BOJISIIOT IMOJYYHTh MO JIAHHOW IceBIOCchepruIecKoi
MIOBEPXHOCTH HOBBIE NICEBIOCHEPHIECKUE TOBEPXHOCTH.

C KUCIOIB30BAaHUEM MAaTEMAaTUYECKOI0 TaKeTa CTPOSATCS
Karymka MuHIWHTa U ee mpeodpa3oBanus brnanku.

Knroueesvie cnoea: rayccoBa KpUBU3HA, ITOBEPXHOCTH BpAILICHUA,
KaTyIliKa MI/IH,HI/IHFa, npe06pa30BaHI/Ie Buanku

B eBKIMI0BOM MpoCTpaHcTBe E° paccMOTPHM TOBEPXHOCTH
BpauieHuss M, MoJly4eHHYI0 BpallleHHEM IUIOCKONM KPUBOW BOKPYT
ocu. O6o3naunm uepe3 k= (0,0,1) opr ocu, a uepes e(v) =
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= (cos(v),sin(v),0) — pamuyc-BEKTOp €IMHUYHON OKPYIKHO-
CTH, PacCIOJIO)KCHHOM B IUIOCKOCTH, OPTOrOHaJbHOM ocu. Torma
MOBEPXHOCTh M MOXHO 33/1aTh B BUJIC
r=ue(v) + f(wk,
rae f — nuddepennupyemas GyHKIMS, U, V — MapaMeTphbI.
O06o3HaunM yepe3 n opT HopMaiu kK moBepxHoctu M. Toraa
f'le—k
JE?Z+1
I'maBHBIC KpUBH3HEI k1, k, TOBepXHOCTH M MMEIOT BH]Y
k _ f’ k _ fll
1= —, 2 =TT ——3-
uy(f?+1 N2 +1)
I'ayccoBa kpuusna K = k,k, paBHa
K B fl fll
= =
uw/ () +1(JFE+1)

Tpebyem K = const, OXy4YuM pemieHue

n=

I/l ¢ — NPOU3BOJIbHAS KOHCTAHTA.
IToBepXHOCTH BpallleHUs TOCTOSHHOM OTPULATENBHON raycco-

BOM KpWBH3HBI — 3T0 BON4OK MwmHamara 0 < ¢ < 1, xarymka
Munnunra ¢ < 0, ncesnocdepa ¢ = 0 [1, c. 100], [2, c. 175].
Hna K = —1, cnenyst MunauHry, A5 KaTyIIKA
c=—a? u=ach(t), a=1
Nwmeem:

f() = f 1 — sh?(t)dt,

f(©) = 2(EllipticF (sh(t), i) — EllipticE (sh(t),{)) + C,
C = const,

rae EllipticF (sh(t), i), EllipticE (sh(t), i) — »nnunTuyecKue UH-
TeTpaJbl IEPBOTO U BTOPOTO PO/Ia COOTBETCTBEHHO.
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[Tpu C=0 umeem
f(t) = 2(EllipticF (sh(t),i) — EllipticE (sh(t), i)).
PaccmoTpum karymiky Munaunra. meem
t € [-In(1+v2),In(1 +V2)],v € [-7,7].
IMonoxum f = ln(l + \/f) Y OTIPENICINM elle JBE CEKIH Ka-
Tymku MUHAMHTA:
M1:r(t,v) ch(t)e(v) + (f(t) + 2m)k,
M2:r(t,v) = ch(t)e(v) + (f(t) + 4m)k.

IToctpoum Tpu cexiuu katymku Munausra (puc. 1).

Puc. 1. Tpu cexnuu kaTymku MuHAnHTa
Onpenenm METpHYECKHH TEH30p g;; U cuMBOJIBI Kpuctodde-

k
JIsA FU .
HMmeeMm

f) = f 1 — sh?(t)dt,

r=ch(t)e(v) + f()k, r, = sh(t)e(v) + /1 — sh?(t)k,
r, = ch(t)éW), g1 =1, g12 =0, gz = ch?(t).
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PaccmoTpum sBe riajakue nosepxHoctdn M, M u nuddeomop-
usm f:M — M. KacarenbHble MIOCKOCTH B COOTBETCTBYIOMIMX
Toukax p € M, f(p) € M nepecekarorcs no npsmoii (p, f(p)), 06-

pasys TpsMoii IBYrpaHHEIi yro, npuaeM pf (p) = pVj,, rae V, —
opT, p = const. O603HAYNM Yepe3 1 OPT HOPMAITH K MTOBEPXHOCTH
M B Touke p € M. Torga kacaTenbHas INIOCKOCTh K OBEPXHOCTH
M B Touxe f(p) € M umeer Bun Tro)M = {f (p),n,V,}. Teopema
Buanku yTBepKIaeT, 4YTO €ciM MOBEPXHOCTh M HMeEeT TrayccoBy
KpuBM3HY K = — p—lz, TO ¥ OBEPXHOCTh M HUMEET Ty K€ KpUBH3HY.
O003HauuM uepe3 T paanyc-BEeKTOp MOBEpXHOCTH M, a uepes
R — panuyc-Bektop noepxHoctu M. ITonaraem K = —1 u pac-
cMOTpuM oTobpaskenue M — M [3, c. 489].
Umeem R=1r—=V, V = V5.
U3 ycnoust < R; [n, v] >= 0 nonyunm
r; — 0,V =w)V + a(r;)n.
IMockomeky < V,V>=1,<9;V,V >=0, 10
w(r)=<nr,V> VV=r— w()V.
Nmeem
Vi Vi=1-g,,(VH? Vy V2= —gy, VY2
(D
Vo VE=—gpoV'V2, V, V2 =1- gy (V?)2

Cucrema (1) nmeer pemenne

e?tA1(v) + A2(v)
e2tA1(v) — A2(v)’

Vi(t,v) =

e?’C1 + C2
(etA1(v) — e tA2(v)) (et + e t)
A1(v) = 2e? +e?YC1 — C2,

V2(t,v) =4
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A2(v) = 2e¥ — e?YC1 + C2,
C1,C2 — const.
[otpebyem, utodbl < V,V >= 1. Torna C1C2 + 1 = 0.
Beenem o0o3HaueHue ¢; = 1/ c1 Nmeem
e?t(eV + ¢)? — (e¥ — ¢1)?
e2t(ev +c)? + (e¥ — )%

Vi(t,v) =

4(e? —¢;)
(e?t(ev +¢1)%2 + (e? —c)?) (et + e7t)

V2(t,v) =

PaccMOTpUM ypaBHEHHE TIOBEPXHOCTH M

R = (ch(t) — V1(t,v)sh(t))e() — V2(t, v)ch(t)e(v)
+ 2(EllipticF (sh(¢), i) — EllipticE (sh(¢), i) )k.

[TocTpoMM 3Ty HOBEPXHOCT, Hojlaras ¢; = e? (puc. 2).

e

os

Puc. 2. TIpeo6paszosanue buanky KaTymky, ¢; = e?
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ITocTponM TakXxe MOBEPXHOCTH, Mmonaras ¢; = e (puc. 3).

Puc. 3. IIpeobpazoBanne bnanku kaTymku, ¢; = e

Pacecmorpum cimywait ipu ¢; = 0 ¥ OCTPOUM TTOBEPXHOCTH
(puc. 4).

Puc. 4. IIpeobpazoBanne buanku katymku, ¢; = 0
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3ameuaem, 4TO IJIs ATOTO ciaydas npeoOpa3oBanne buanku ka-
TYIIKU €CTh KaTyIIIKa.
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Bianchi transformation of the Minding coil

Submitted on February 12, 2024

The work is devoted to the study of the Bianchi transform for surfac-
es of constant negative Gaussian curvature. The surfaces of rotation of
constant negative Gaussian curvature are the Mining top, the Minding
coil, the pseudosphere (Beltrami surface). Surfaces of constant negative
Gaussian curvature also include Kuens surface and the Dinis surface. The
study of surfaces of constant negative Gaussian curvature (pseudospheri-
cal surfaces) is of great importance for the interpretation of Lobachevsky
planimetry. The connection of the geometric characteristics of pseudo-
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spherical surfaces with the theory of networks, with the theory of solitons,
with non-linear differential equations and sin-Gordon equations is estab-
lished. The sin-Gordon equation plays an important role in modern phys-
ics. Bianchi transformations make it possible to obtain new pseudospheri-
cal surfaces from a given pseudospherical surface. The Bianchi transform
for the Minding coil is constructed. Using a mathematical package, the
Minding coil and its Bianchi transform are constructed.

Keywords: Gaussian curvature, surface of revolution, the Minding
coil, Bianchi transform
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