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Jluneitgyarast TOBEPXHOCTH HA3BIBAETCSI TOBEPXHO-
creio Katamana, ecin ee mpsiMonHelHbIe 00pa3y-
OIFe TapaJuieIbHbBl HEKOTOpo 1miockoctu. K mo-
BepxHOCTSIM KarajaHa OTHOCSTCS W IWJIMHIPOUIHI.
Humusapons — JuHeidaTasi MOBEPXHOCTH, 0O6pa30-
BaHHAs IBUZKEHUEM MPSIMO¥i JIMHUY 110 JIBYM KPUBBIM
(mampasiisionyM ), npuyeM obpasyrolast psAMast Ia-
paJsesibHa HEKOTOPO# mockocTu. B pabore mccite-
JIYIOTCST IAJIMHIPOUIbI, HAIIPABJISIIOIINE KPUBbIE KO-
TOPBIX €CTh BUHTOBbBIE JIMHUUA. BO3MOXKHBI YeTHIPE
ciy4das: 1) o6e BUHTOBbIE JIMHUY IPABO3AKDY YCHHBIE
¢ ofgHUM mIaroM; 2) obe BHHTOBbBIE JIMHUU [IPABO3a-
KPYYeHHble C PA3HBIMU IIaraMu; 3) OIHA BUHTOBas
JINHUSI TPABO3aKPYYeHHAs, IpyTast — JIeBO3aKPYYeH-
Hasl, IpuYeM 00e BUHTOBBIE JIMHUU C OJHUM IIATOM;
4) oA BUHTOBAS JINHYSI [IPABO3aKPY YCHHAS, IPYTast
JIEBO3aKpyUYeHHAsI, 00€ BUHTOBBIE JIMHUN 3aKPYIEHBI
¢ pasabiM 1maroM. OTpejiesieHbl TOTHAST U CPEJTHSIS
KPUBU3HBI PACCMATPHUBAEMBIX MOBepxHOCTEH. Tosb-
KO B IIEDBOM CJIydae Cpe[Hsisi KPUBU3HA DaBHA HY-
siro. IToBepXHOCTH B 3TOM Cilydae eCTb MUHUMAJIb-
Hasd. EjuHCTBeHHAs JUHeHYaTas MUHUMAJbHAS O-
BEPXHOCTD €CTh I'eJIMKOU/I.

Karowesvie cao6a: TUINHAPOU, BUHTOBAs JIMHUS,
oJIHasl KPUBU3HA, CPeIHSAsSI KPUBU3HA.
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IMumuegpons — JjuHeHYaTas IOBEPXHOCTL, 00-
pa3oBaHHAsI JBUKEHUEM IIPSMOJIUHENRHON 00pa3yio-
Imeit o IBYM HAIIPABJISIOMIIM KPUBBIM, IPHTIEM BO
BCeX IOJIOXKEHNSIX 06pa3yIommast IpsMasl IapaJsliesb-
Ha HEKOTOPOii IIOCKOCTH HapaJuienusMa [1, 2].

B monorpaduu [1] aBTOpBl paccMaTpuUBAIOT IIU-
JIMH/IPOUJIBI, KOT /I3 HAITPABJISIIONINE KPUBBIE €CTh JJI-
JIUIICBL U OKPY?KHOCTH.

Kocble NUIMHIPOUILI — JUHEHYATHIE MOBEPXTO-
CTH, 0Opa30BaHHbIE IIPH ITIOMOIIU TPeX 00Pa3yIONIHX,
U3 KOTOPBLIX JBE KPUBLIE, TPETbsl — NpsMasl, Pac-
cMarpuBatoTes B [1, 3].

B pa6ore [4] upuBoaurcs npuMep MUJITHIPOUIA,
KOTOPBIN sBJIAeTCA ucToM Mebunyca.
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A ruled surface is called a Catalan surface
if its rectilinear generators are parallel to a certain
surface. A cylindroid is the Catalan surface formed
by a straight-line movement along two directing
curves with a rectilinear generator being parallel
to a certain surface. In the paper we study
cylindroids with circular helixes as directing curves.
There are four cases: 1) the two helixes are right-
rotary and they have the same screw pitch, 2) the
two helixes are right-rotary and they have different
screw pitches, 3) one helix is right-rotary, the second
helix is left-rotary and they have the same screw
pitch, 4) one helix is right-rotary, the second helix
is left-rotary and they have different screw pitches.
Total and the mean curvatures of the considered
surfaces are calculated. The mean curvature equals
to zero in the first case only. The only surface is the
minimal surface. A helicoid is the only minimal ruled
surface. We construct these surfaces with a help
of mathematical software package.

Key words: cylindroid, helix, total curvature, mean
curvature.

B eBks0B0M mpocTpancTse E2 paceMoTpuM Jii-

HeWIaTyIo TOBEPXHOCTL M
r(u,v) = p1(u) + vl(u), (1)

rue p1 = pi(u) — Hanpasisomas Kpusas, [(u) —
BEKTOp 00pa3yIoIeil mpsMoii.

IorpebyeM, 9ToObI JuHei9aTas MOBePXHOCTD (1)
ObLJIA IUJIMHIPOUIOM.

IIyctb pa = pa(t) — Bropasi HAIPABJISIONIAS KPU-
Bas. Torna

L= pu(u) — pat).

IIpeamomoxkum, 9TO BeKTOpP | 0Opas3yromeii mpsi-
MO¥ ITapaJiiesieH HEKOTOPOU IIJIOCKOCTH.
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Puc. 1. Tenuxonz (aBoiinaa cumpans 1) u = —2m,...27,v = —1, ..., 1 u ero nosHas KpususHa v = —5, ..., 5

PaccMOTpUM [UIMHAPOUIBI, KOTJA HAIIPABJISIO-
M€ KPUBbIE €CTh BUHTOBLIEC JINHUM.

BosMoxkHBI UeThIpe cirydas:

1) obe BUHTOBBIE JMHUM [IPABO3AKPYYeHHbIE (J1e-
BO3aKPYYEHHbIE) € OJHUM IIArOM;

2) 06e BUHTOBBIE JIMHUU IIPABO3AKPYYEHHBIE (JIe-
BO3AKPYYEHHBIE) C PA3HBIM IIArOM;

3) 06e BUHTOBbIE JIMHUN PA3HO3AKPYYEHHBIE C O
HUM [IArOM;

4) 06e BUHTOBBIE
C Pa3HBIM IIArOM.

Cayyair 1.

O6e BUHTOBBIE JIMHUU [IPABO3aKPYUYCHHBIE C OJ-
HUM IATOM.

3a/1a1MM BUHTOBBIE JIMHUU B BU/IE

JIMHUM  Pa3HO3aKpy4eHHbIE

p1(u) = (2cos(u), 2sin(u), u), (2)
p2(t) = (cos(t), sin(t), ). 3)

BekTop [ umeet Bug,
I = (2cos(u) — cos(t), 2sin(u) — sin(t),u — t). (4)

3a HANPaBJSIONIYIO IIOCKOCTh INIPUMEM  ILIOC-
koctb z = 0. Torma umeem v = t, | =
(cos(u),sin(u),0). YpaBHeHue JuHedaTON IOBEPX-
uocru (1) upumer Bu

r(u,v) = (2 cos(u) + v cos(u), 2 sin(u)+
+ vsin(u), u). (5)
Onpenenum  cpenmor0  Kpususny — H =
%trase(A),H nonnyo Kpususny K = det(A), rae

A=G'B,G = (gi), B = (bij), g11 =< Tu,ru >
g12 =< Ty, Ty >, g22 =< Ty, Ty >,

(Tuu y Tus rv)

byy = Lww L To)
H det(G)
(ruv; Tu, Tv)
bio = ———,
det(Q)
Tovs Tus Tv
bos = (oo T, o)

det(G)

Cpennss kpusnsna H = 0. IloBepXHOCTH B 5TOM
cllydae MHUHUMAJbHas. EJIUHCTBEeHHAs JIMHeEHYIaTasd
MUHUMAJIbHASA OBEPXHOCTh €CTh I'eJTMKOU]T

TloHas KpuBU3HA UMEET BUT

[ — (6)

(5 4+ 4v +v2)2’
Vcnonp3yss MaTeMaTHYeCKHil HAKET, HOCTPOMM
JIMHUY ¥ II0BEPXHOCTDH (puc. 1).
Cayuait 2.
O6e BUHTOBBIE JIMHUA [IPABO3AKPYUIEHHbIE C Pas3-
HBIM IIArOM.
3aJa UM BUHTOBBIE JINHAW B BHJIE

P1 (u) = (2 COS(”)? 2 Sin(u)v u)a (7)
p2(t) = (cos(t),sin(t), ht), h # 1. (8)

Bexkrop ! nmeer Bu
I = (2cos(u) — cos(t),2sin(u) — sin(t),u — ht). (9)

3a HANPaBJSIONIYIO IIOCKOCTH INIPUMEM  ILIOC-
kocth z = 0. Torga umeem u = ht, | = (cos(u) —
cos(),sin(u) — sin(3),0).

Ypasuenue JimHeiiuaroil nosepxuocru (1) npumer
BUL

r(u,v) = (2 cos(u) + v(cos(u) — cos(%))7 (10)

2sin(u) 4+ v(sin(u) — sin(%)), u).

Vcnonb3ys MaTeMaTHYECKHA MAKeT, OMPEICTM
cpejiHion KpuBusny H = %trase(A) U TIOJIHYIO KPH-
BusHy K = det(A), nonaras h = 2,

36 I _ 2sin(3)(16 — 8 cos(3) + 3v)
P2’ V((2cos(2)=3)P)3

P=18 cos(%)v2 + 24cos(%)v+

K =

8008(%) — 480 — 2702 + 28.
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Puc. 2. JIpoitHas cnimpaJjib 2 U ee HAIIPABJIAOIINE KPUBbIE, U = — 27, ...

2mov = —1, ...
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Puc. 3. llomnas K u cpenuss H KpuBU3HBI ABOHHOM criupann 2, u = —27, ..., 27,0 = —2, ...

IocTpoum a1y 110BEPXHOCTD (pHC. 2) U LHOBEPXHO-
cru kpususd K, H (puc. 3).

Cayyait 3.

O6e BUHTOBbLIC JIUHAU Pa3HO3aKPYUYEHHBLIE C OJI-
HUM HIATOM.

3a/1a1MM BUHTOBBIE JIMHUU B BU/IE

pr(u) = (2cos(u), 2sin(u), ),

pa(t) = (— cos(t), sin(t), ).
Torma

I = (2cos(u) + cos(t),2sin(u) — sin(t),u —t). (13)

3a HaANpPaBJAIONLYIO ILIOCKOCTh IPHUMEM ILIOC-
KOCTb 2 0. Torma wumeem u t, 1
(3 cos(u), sin(u), 0).

Ypasuenue JjimHeiiuaroil nosepxuocru (1) npumer
BH/I

r(u,v) = (2cos(u) + v(3 cos(u)), 2 sin(u)+

+ v(sin(u)), u) (14)

Ucnonb3yss MaTeMaTUIeCKuii [MAKeT, OUPEIe/TUM
cpenHon KpuBnsny H = %trase(A),H [IOJIHY IO KPU-
Busny K = det(A).
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,2

meem

9
@7
2 sin(u) cos(u) (=8 cos(u)? + 5 + 12v)
v ’

Q = 16 cos(u)*+24 cos(u)?+5424 cos(u)*v+9v?+12v.

K=-—

H=-—

IocTpoum 3Ty MOBEpXHOCTH (pHc. 4) U MOBEPXHO-
ctu kpususd K, H (puc. 5).

Cay4aii 4.

O6e BUHTOBBIE JTUHAU PA3HO3AKPYUYEHHDIE C Pas-
HBIM IIIACOM.

3a/1a MM BUHTOBLIC JIMHUU B BUJIE

p1(u) = (2 cos(u),2sin(u),u),
p2(t) = (= cos(t),sin(t), ht), h # 1.
Nmeem
[ = (2cos(u) + cos(t), 2sin(u) — sin(t), u — ht). (17)
3a HAIPABJIAIONLYIO IUIOCKOCTH IPUMEM ILIOCKOCTD

z 0. Torma mmeem uw = ht, | = (cos(u) +
cos( ), sin(u) —sin(3),0).
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Puc. 4. JIpoiinas ciiupasnb 3 u ee HAIPABJIAIOININE KPUBBIE, U
Puc. 6. JIpoitnas cnmpasnb 4 u ee HalpaBJIAOIINE KPUBBIE, U = —2T, ..

Puc. 5. llonnas K u cpenusis H KpuUBU3HBI JBOMHON crimpatn 3, u

Puc. 7. llonmsas K u cpenasas H KpuBuU3HEBI ABOHHON crimpasnu 4, u = —27, ..
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YpasHeHue auHeiiuaToit nosepxsocty (1) npumer
BHJ,

r(u,v) = (2 cos(u) + v(cos(u) + cos(%)), (18)
2 sin(u) + v(sin(u) — Sin(%)), u)
Onpenesnm cpesioro kpusnsuy H = Ltrase(A),
u nosHyto KpusnsHy K = det(A), nonaras h = 2.
Nnmeem 4
K == _ﬁ’
2sin(5)A

~ /(T —6c0s(Z) + 8cos(D) R

A=-128 COS(%)S + 32 Cos(g)2 + 128 cos(g)3+

+108 cos(%)% —8—-24 cos(g) — 27Tv,

R =232 cos(%)3 + 8005(%)3112—1—

32 COS(E)BU - 24cos(g)v—
2 2
u Uy o 9
—24 COS(§> - 6cos(§)v + Tv® 4 16v + 12.

Iocrpoum a1y noBepxHOCTb (prc. 6) U HOBEPXHO-
ctu kpususe K, H (puc. 7).
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