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MpeobpasoBaHue buaHku ncesaocdepbl

Hccnenyercs npeobpazoBanne buaHku ai1si moBepxHO-
CTEl TMOCTOSHHOM OTPHUIATENILHOM TayCCOBOM KpPUBH3HBL.
[ToBepxHOCTAMHU BpalleHUsT MOCTOSHHOW OTPHLATENBHON
TaycCOBOM KPHWBH3HBI SBIAIOTCA BONYOK MUHAWHTA, Ka-
Tymka MuHauHTa, TiceBmochepa (moBepxHOCTh benprpa-
mn). Takke K TOBEPXHOCTSM TIOCTOSTHHOM OTPHIIaTENFHON
rayccoBOil KpUBHU3HBI OTHOCSTCA MOBepXHOCTh KysHa 1 1mo-
BEpXHOCTh [luHM. M3ydyeHHEe NOBEPXHOCTEH IOCTOSHHOMN
OTPHIIATEIbHOW TayCcCOBOM KpHBH3HBI (TceBraochepruye-
CKUX IOBEpXHOCTeil) MMeeT OOJbIIOE 3HAYEHUE I HH-
Tepnperanuii ranuMerpun JloGaueBckoro. M3BectHa
CBSI3b T'€OMETPUYECKHX XapaKTEPUCTUK IIiceBrochepuye-
CKHX NOBEPXHOCTEW C TEOpHUEH ceTell, Teopueil COITUTOHOB,
HENMUHEHHBIME  TUQQEepCHINANEHEIMA ~ YPAaBHCHUSAMU U
ypaBHeHmsiMH cuHyc-I'opnona. IlpeoOpasoBanus buanku
TTO3BOJISIOT TOJTyYUTH IO JAHHOM ICeBAOCHEPUIECKOM Imo-
BEPXHOCTH HOBBIE TICEBI0C(epHIECKIe TOBEPXHOCTH.

C HCHOJIp30BaHUEM MaTEMAaTUYECKOTO IaKeTa MOCTpPo-
eHBbI TiceBocdepa u ee mpeodpasoBanus bruanku.

Kniouesvle cnoea: rayccoBa KpHBH3HA, TTOBEPXHOCTH BpAICHUS,
nceBaoctepa, moBepxHOCTh KysHa, mpeobpazoBanie buanku

B eBkiuaoBoM IpocTpaHcTBe E3 paccMOTpHM HOBEPXHOCTH
BpailleHusi M, MoJy4eHHYI0 BpallleHueM IUIOCKON KPUBOH BOKPYT
OCH.
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IndbepeHumanbHas reomeTpns MHoroobpasnin douryp

O603naunm uepe3 k = (0,0,1) opt ocu, a yepes e(v) =
= (cos(v),sin(v),0) — paauyc-BEKTOp E€IUHHYHOU OKPYIKHO-
CTH, PacCIOJIOKEHHON B IUIOCKOCTH, OPTOrOHAJIBHON ocu. Torma
MOBEPXHOCTh M MOXKHO 33/1aTh B BUJIE

r=ue(v) + f(wk, (1)

rae f — muddepenumpyemas GyHKIUS, U, V— TapaMeTPHI.
O06o03Ha49MM Yepe3 n opT HopMaik K moBepxHoctd M. Torma

_ fle-k
n=Lel @
I'naBuble kKpuBH3HEI k; k, moBepxHOCTH M HMMEIOT BHJ
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k= =
l'ayccoa kpususna K=k, k, paBna
K B fl fll
= , =.
w/(F2+1(J(FHZ2+1)

Tpebyem K = const, Hody4nM pelieHue

(Vo7+1)”

Ku?-(c-1)
c—Ku?

fw ==/

IZie ¢ — MPOU3BOJIbHAs KOHCTAHTA.
IToBepxHOCTH BpallleHUs TOCTOSIHHOM OTPULATENBHON raycco-

du,

BOM KpUBHU3HBI — 3T0 Bomyok Munamnara 0 < ¢ < 1, karymka
Munpauara ¢ < 0, ncesnocepa c = 0 [1, c. 100; 2, c. 175].
[Tomaraem K = —1, ¢ = 0 u BeIOMpaeM 3HAK «ILTIOCY.
Nmeem

fa) = /“jf;ldu. (3)

OHpeL[eJII/IM MeTpI/IquKI/Iﬁ TCH30p ’gl] 1 CUMBOJIBI KpI/ICTO(i)(I)e-
k
JIA Fi j
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Nmeem

—12 1
rn=r=eWw)+ /—1;; k, r, =1, =ue'(v),

_ 1 _ — 2
911 = 5> g1z =0, gz2 = u”.

|~

1
= ) I3, =-u? T}, =T3 = e “4)

OcranbHble F’i‘j PaBHBI HYIIIO.

PaccmoTpuM sBe riajkue nosepxHoctd M, M u nuddeomop-
¢usm f:M — M. KacaTenpHble MJIOCKOCTH B COOTBETCTBYOIIUX
Toukax p € M, f(p) € M nepecekarorcs no npsimoit (p, f (p)), 06-

pasysi mpsiIMO JByTpaHHBIA yroi, npudeM Bekrop pf(p) = pVj,
e 1, — opr, p = const. O603Ha4MM Yepe3 L OPT HOPMAIH K TIO-
BepxHOCTH M B TOuke p € M. Torga xacarenbpHasi INIOCKOCTb K I10-
BepxHocTu M B Touke f(p) € M umeer Bun Tf(o)IVI ={f(p,n,V,)}.
Teopema buaHku yTBEp»KIAeT, YTO €CJIM MOBEPXHOCTh M umeer
rayccoBy KpuBH3HYy K = — %, TO W TIOBEPXHOCTH M HMeeT Ty ke
KPHBH3HY.

O003HauuM Yepe3 r paanyc-BEeKTOp HMOBepxHOCTH M, a uepes
R — pamuyc-Bektop nosepxHoctu M. Ilomaraem K =—1 wu pac-

cMoTpum otobpaxenune [ : M > M [2, c. 489].
NUmeem R=r—-V, V =V5r,.
U3 ycnosust <R;[n,v] > = 0 nonyuum

r,—0;V =w@)V+a(r;)n.
Takkak <V,V>=1,<9;V,V>=0, 10
wr)=<nr,V> V\W=r— o@)V.
Nmeem
\Zt vt=1- 911(V1)2: \Zt V= _911V1V2,

(%)
\Z vt = —922V1V2' \Z Vi=1- gzz(Vz)Z-
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dopmysl (5) B cuity (4) IpUMyT BUJ
viy?

V1 (VI)Z VZ
OV ——=1-"r, V24 —=——

u u?
Vl

0,V — udv? = —?vv?,0,V? + o= 1—u?(V?)2
Cucrema (6) UMeeT pelreHne
. W?(Cv? —2C, +2v) — Cu

u?(Cv? —2C, +2v) + ¢

B 2Civ+2
u2(Cv? —2C, 4+ 2v) + €

VZ

Cy,C, — const.
[Totpebyem, urober < V,V > = 1. Torma 2C,C; + 1 = 0.
Beenem o6o3nauenue ¢; = 1/C;. Umeem
vl w?(c; +v)? = Du
u?(c; +v)2+1
2 _ 2(cy +v)
u?(c +v)2+ 1

)

(6)

(7)

[Monoxum u = sin(t). B cuny (3) f(t) = cos(t) + In(tg (%))
u ncesnochepa umeer ypasaenue 1 = sin(t) e(v) + f(t)k. Ilo-

cTpouM ee (puc. 1).
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B cuny (4), (7) nmeem
_sin(t) ((¢; +v)?sin?(t) — 1) cos(t)

- (c1 +v)2sin?(t) + 1 <e(v) + sin(t) o)+
2(c; +v)

(cq +v)%sin?(t) + 1

IMoctpoum moBepxuoctdh R =r —V,V =V r, nupu ¢; = 30
(puc. 2), c; = 0 (puc. 3).

sin(t) e’ (v).

T
R T2 e

02 04 o5 g1

Puc. 3. IIpeobpazoBanue buanku nceBmocdepsl mpu ¢; = 0
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VYpaBHEeHHUs TOBEPXHOCTHU NpH ¢; = 0 mpuUMyT BUA

2sin(t) _
*= #rzt)“ (cos(v) + vsin(v)),
2 sin(t) '
Y= v2sin2(t) + 1 (cos(v) — vsin(v)),
2sin(t)

t
=gt ().
z v2sin?(t) + 1 8(tg 2 )
[omy4eHnast moBepxXHOCTH — 3TO MOBepXHOCTh KysHa [3, ¢. 342].
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Bianchi transformation of the pseudosphere
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The work is devoted to the study of the Bianchi transform for surfa-
ces of constant negative Gaussian curvature. The surfaces of rotation of
constant negative Gaussian curvature are the Minding top, the Minding
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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 pseudos-
pherical surfaces with the theory of networks, with the theory of solitons,
with nonlinear differential equations and sin-Gordon equations is establi-
shed. The sin-Gordon equation plays an important role in modern physics.
Bianchi transformations make it possible to obtain new pseudospherical
surfaces from a given pseudospherical surface. The Bianchi transform for
the pseudosphere is constructed. Using a mathematical package, the pseu-
dosphere and its Bianchi transform are constructed.

Keywords: Gaussian curvature, surface of revolution, pseudosphere,
Kouen’s surface, Bianchi transform
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