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Top KaK NoBepXHOCTb NepeHoca

[MpuBoguTCcst pUMep TOpa, OTIMYHOTO OT KilaccHue-
CKOT0, KOTOPBIN INOJydaeTcs MPH BPAILIEHUH OKPYKHOCTH
BOKPYT OCH. MBI paccMaTpuBaeM TOp Kak IMOBEPXHOCTh T1e-
peHoca, KoTopas IoJy4aeTcsl NPy HapajuleIbHOM IepeHoce
OJTHOI OKPY)KHOCTH BJIOJB Apyrod. C HMOMOIIBIO CHCTEMEI
KOMITBIOTEPHOM MaTeMaTHUKH CTPOATCS PaccCMaTpUBAEMBbIe
TTOBEPXHOCTH.

Kntouesvle cnoea: TOBEPXHOCTH MEPEHOCA, TOP, IEPHOIMUECKHE
(byHKIHH.

B eBxmmpoBoM mpoctpaHcTBe E } pPacCMOTPUM TIOBEPXHOCTh
neperoca M (cm.: [1, c. 315; 2, c. 130; 3]):

ru,vy=Uw)+V (), uel-z,x], ve[-r,x], (1)

rne U(u),V(v) 27 — nepuoauueckrie BeKTOP-QYHKINU, IPUIEM
kpuBble U =U(u),V =V (v) He npHUHAIEKAT OJTHOU MIOCKOCTH U

HE BBIPOJKIAIOTCS B OTPE3KU IIPSIMOIA.
®opmyna (1) ompenensier [4, ¢. 75] moxens Topa. JlelicTBu-
TEJBHO,

r(—z,v)=U(-m)+V()=U(-r+2m)+V(v)=r(rx,v),

Tlocmynuna 6 peoaxyuro 21.08.2017 e.
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ru—m)=Uw)+V(-n)=UW)+V (-7 +2x)=r(u,r).
HNmeeMm ckieiiky NMpOTUBOIOJIOKHBIX CTOPOH MPAMOYTOJIbBHUKA
uel-z,x],ve[—m, 7] M0 TOUKaM, JICHKAIIUM Ha OOIICH TOPU3OH-

TajJu, U OJHOBPEMEHHO CKJICHKY IO TOYKaM, JIKAIIUM Ha OO0IIen
BepTukanu [4, c. 75].
PaccmoTpuM BekTOp-hyHKITHIO

r(w)y=U(v)+V(),ve[-r,x].
Hmem obMoTtky Topa. Ecim oOMoTKa TOpa — 3aMKHYTasi Kpu-

Bas [3], To K — panuoHaIBHOE YUCIIO.
JleficTBUTENBHO,

r(v+2m,)=U(k(v+2m, ) +V(v+2m )=r(v)=

= U(hv+2m, )+ V(v).k="2 n,n, € N.
n

Mopaesau Topa

PaccmoTpum noeepxHocTu nepenoca M:

r(u, v) = (cos(v), sin(v) + acos(u), asin(u)), u €[-rz, ],

vel[-r,x], aeR.

B namewm ciyuae
U(u) = (0, cos(u), sin(u)), V' (v) = (acos(v), asin(v), 0) . 2)

Kpussie (2) ectp OkpyXHOCTH. By/iem paccMaTpuBarth Cirydaw,
KOrjJia paanychl OKpyKHOCTEH a =1 u a # 2.

[TocTponm moBepxHOCTH TepeHoca M, monaras a =1, 2 (puc. 1).

[ToBepxHOoCcTh mepeHoca M MOXKHO paccMaTpuBaTh Kak Ia-
paluiesibHOE EPEHECEHNE OHOM JIMHUM BJOJIb IPYTOM.

[Moctpoum ee must ciydast a =2 (puc. 2).

172



M.A. Yewrkosa

|

,‘o’:’:;‘;‘v;;ﬂg\ ,;'zé,"f-;ﬁ"'éx
1 ,‘;’.0" (¥ h 2 P g-‘?lf"‘"“ ~‘~\
S e
0 lllli'l‘\lll“"l' of WEHTAN T
naa \annsasy e LN
05§ l“’y I,El’”’/ 1 FERRWY kst E]
! \‘nggg o 05 " i /
3]
1 21 e e 1

Puc. 1. Top:

Puc. 2. Top xak MOBEpXHOCTh MIEPEHOCA
Xapaxkrep TO4eKk Ha Tope M

OObIYHBIM €IIOCOOOM ONpEAEINM rayccoBy KpuBH3HY K TmI0-
BepxHocTU. meem

K =—,rne b=det(b;), g=det(g;), i,j=12,
g i i

8 =<1y > =11 :rv’bg'j =<I’i/,[l”l,7'2]>

o
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g =a’(1-cos(v)’sin(u)),

sin(v)cos(u)
= ) 3
a(l- cos(v)2 sin(u)z) @)
Jlnst mapabou4IecKux TOYEeK
sin(v)cos(u)=0. 4)

YpaBHeHue (4) onpeenseT YeThIpe OKPYKHOCTH:
S, :r=r(u, 0)=(1, acos(u), asin(u)),
S, :r=r(u, r)= (-1, acos(u), asin(u)),
Sy:r=r(x/2,v)=(cos(v),sin(v), a),
S, :r(=m/2,v) = (cos(v), sin(v), —a).
Touku KacaHUsI 3TUX OKPYKHOCTEH
Pl(z/2,0)=(10,a), P2(-x/2,0)=(1,0, —a),
P3(z/2,7)=(-1,0,a), PA(—7n/2, ) =(-1,0,—a)
ecTh 0co0bIe TOUKH. [ Hux g =0.
3ameyaeM, 4TO
PeS,ReS;;PLesS,P,eS,;PReS,,PeS,;PeS;,PeSs,.

[ToctpouM 3tH OKpyx)HOCTH IIpH @ =1, a =2 (puc. 3).

Puc. 3. [lapabonnyeckue TOYKH Ha TOpe M:
a—a=1,0—a=2
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JI7Ist SITMITHYECKUX TOYEK
sin(v)cos(u) >0 (6)

UMeeM TPH KyCKa MOBEPXHOCTH:
MEl:ue(—n/2,7/2),ve(0,7),

ME?2 :ue(—n,—n/2),ve(-r,0),
ME3:ue(n/2,x),ve(-x0).

[Moctpoum ux (puc. 4).

i
it
i

Puc. 4. Dmmmntudeckue u napadonndeckue TOYKH Ha Tope M:
a—a=1,0—a=2

Jnst runepOoIMYSCKUX TOYCK
sin(v)cos(u) <0 (6)

MMeeM TPH KyCKa IMOBEPXHOCTH:
MGl:ue(n/2,7),ve(0,7),
MG2:ue(-rn,—n/2),ve(0,x),
MG3:ue(-x/2,x/2),ve(-r,0).

[TocTpoum ux (puc. 5).
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Puc. 5. T'unepbonuueckue u mapadoaudeckre TOYKH Ha Tope M:
a—a=1,6—a=26—a=1l;e—a=2
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The translation surface is the surface formed by the parallel transfer
of the curve so that its point slides along another curve.

We study the torus different from the classic torus, which is obtained
by rotating the circle along the axis. We consider the torus as the surface
of translation. We obtain the surface of translation by parallel translation
of one circle along the other circle.

We constructed the surface of translation in Euclidean space E° with
the help of mathematical package.

Keywords: translation surface, torus, periodic function.
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