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HeckinyenHno maJii koadopmHi gedpopMariii JesaKmx
KJIaCiB ITOBEPXOHb

HOgis CrenaniBana ®emgaeHKO

Amnoramis 3uaiineno HOBY (GOpMYy OCHOBHUX PiBHSIHb HECKIHYEHHO MAJIOl KOH-
dopmuol gedopmarii moBepxonb. Bujineno Tpusianbuuil BUNaA0K. 3HARIEHO
KJIACH TTOBEPXOHD, AKi JOMYyCKAIOTh HETPUBIiaJbHI HECKIHIEHHO MaJji KOH(OPMHI

nedopmarrii.

Kuro4oBi ciroBa HECKIHYEHHO MaJjia, KOHPOPMHA AedOopMallisi, BEKTOpP 3MillIeH-

Hsl, TIOBEPXHIi EJIIMITUIHOrO TUITY, TIOBEPXHI OOepTaHHS

VIIK 514.76

1 Beryn

Heckingenno masi koudopMmHi gedopmaliii moBepxoHb Oy/u TpeaMeToM TOCTiI-
JKeHb 6ararbox HayKoBIiB [1]-[3]. 3okpema, ecenko €.71. [1] y cBOIX JoCTiAKeH-
HSIX [I0Ka3aJ/ia, 10 3aMKHEHI HOBepXHi J0#aTHBOI raycoBOl KpUBUHU (38 JEAKUX
0OMezKeHb) JIOIYCKAIOTh HeTpUBiasibHi HeCKiHUYeHHO Maull kKoH(bopMHi gedopma-
il Ta y BUMaaKy cdepu 3HANWIEHO BEKTOD 3MIiIEHHS.

Y naniit pobOTi BHBYAIOTHCA OCHOBHI DIBHSHHS HECKIHYEHHO MAJIMX KOH-
dopmunx medopmariiii, AKi MpeaCTaBIECHO Yepe3 TeH30pHI MO TTOXiTHOT BEKTO-
pa 3miuienns (Ha Bigminy Big [1], 1€ OCHOBHI PIBHAHHS [IPEACTABIEHO Y€PE3 KOM-
HNOHEHTH BEKTOpa 3MIIeHHs ), IO J03BOJIS€ BKA3ATH HA ICHYBAHHS HETPUBIAJIb-
HUX HECKIHYEHHO MaJjIinX KOH(MOPMHUX medOopMalliil JessKuX KJIACiB TOBEPXOHb.

Posrnaremo moeepxmio S kmacy C3, axa romeomopdma obmacti G mio-

IIAHA, B €BKJIJAOBOMY IIPOCTOPi F3 3 BEKTOPHO-IIAPAMETPUIHUM DPiBHIHHSIM
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7 =7(z!,2%) Ta ii nedopmariio S.:

= (12 Tl 2
Te =T(z",2%) + eU(x”, %),
ne U(zt, 2?) - BekTOp 3MimmeHns, a € -HeCKiHIeHHO Majmii mapaMerp.

Osuavenns 1 Heckinuenno many deopmauito noseprHi S HA3UBAMUMEMO
HECKIHYEHHO MAA0H KOHPOPMHOW dedopmanicro, AKwo Koediyienmu nepuwoi
xeadpamuunoi popmu nosepxrni S nponopuitini Koediuienmam nepuwoi Keadpa-
muunoi gopmu dedpopmosanoi noseprui Se 3 MOUHICMIO 00 HECKIHYEHHO MANUL

BEAUNUH BUWE TEPUW020 TOPAIKY 6IOHOCHO napamempy dedpopmanii €.

Cucrema OCHOBHWX DiBHSIHb HECKIHYEHHO MaJjinX KOHMOpMHUX medopmarriii
Ma€ HacTyuHuil Burisi [1]:

09i5 = 2¢9j, (1)

7e gij, 0gi;-KoedinienTn mepiroi Kpagparudnol ¢popmu Ta ix Bapiarmii BigmosigHO,
o(zt, 2%)- nedxa dynxis.

Osnavenns 2 Qynkyio @, Wo 3YCMPINaEmovea 6 piehannaz (1) nasueamume-

MO PyHKYIEI KOHPOpMHOCTNI.

3a ymoBH ¢ = ¢ = const HecKiHueHHO Majia KOoH(pOpMHA JAedopMaliis HA3H-
BA€ETHCS TPUBIAJIBHOIO.

Takum gunoMm, 3 (1) MaeMmo, MO0 TpUBiadbHI HECKIHYEHHO MaJii KOH(MOpPMHI
nedopmariii € Heckinuenno Majaumu romorerisvu (y Bunagky ¢ = 0 medopmartis
€ 3rUHAHHSAM).

IIpencrasienns moximuoi BekTOpa 3MimenHs U, 3a 6a3ucoM 7, To, T IPH

HECKiHYeHHO MaJinx KOHMOPMHUX JedopMariisax [3] Mae HACTYITHUN BAIIIS:

— [e]

Ui = cia (Tuﬁ — @CQB) g + i 1M, (2)
[e] (o]

ne TP =T8> T _ neaxi TemsopHi mojs Ha TOBEPXHi, MO 3a,I0BOIBLHSAIOTH

HACTYIHY cucreMy piBHsHb [3]:

[e]
bap TP + VT = 0;
[e]
Vo T = T3 = pac; (3)
(o]
T (¢iagjp + Cjagip) = 0;
Pi = O;p.
Tyt b;;- KoedinienTn apyrol KBagpaTudHol Hopmu, bé =bja g, Cij - TACKPUMi-
HAHTHUI Ter3op nosepxHi, ¢/ = ¢'®g/Pc,4, V - 3mak koBapianTHOI MOXiTHOT HA
6a3i MmeTpnIHOTO TEH30pa g;;. Bci inmexcn TyT i Hamamdi He3ameKHO HAOYBAIOTH

3HaveHb 1, 2.
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2 JocaipkeHHsI cucteMu piBHSHB (3).

VY nanoMy myHKTI OPOBEIEMO JOC/I/ZKEeHHsSI CUCTeMU DiBHAHL (3), K& € ChCTe-
MOIO OCHOBHHUX PIiBHAHB JIJIsT HECKIHIEHHO MaJInX KOH(MOPMHHUX jedopmariiii.

3 piBusiEHA (3)3 Maemo [4], mo

T = 1™, )

t(xt, 2%) - neska dbymKimis.

o
igcrasumo Bupas ausa TP 3 pipuanns (4) y pisasuusa (3)y Ta 3aificEeMo
mroKenns wa df, e df = d**gap, d°* = L% c®Ib, ;. SIK pe3yIbTaT OTPUMAEMO,

1110

T° = t,d** — gpaco‘ﬁdf;. (5)

o
Ockinpku TensopHi moas T, T Mar0Th 38,10BOTBHATH (3)1, Toai Mmarumemo

yMoBy Ha bYHKII ¢, @:
Vs(tad®™) — VS(@aCaﬂd%) +2Ht =0. (6)
TaxkuMm anHOM, CIPaBEIJINBA TEOPEMa.

Teopema 1 /Jlas mozo, wob neckinwenno mana degpopmanis nosepxrmi S (K #
0) ®xaacy C3 byaa wondopmmoro, neobxiono i docmamnvo, wob Ha NOGEPTHE ic-
Hyeasu Pynryii t, @, axi 3a006oavnAmMs pieHsnns (6). Todi menzopmi noas

jo“aﬁ, T° noxidnoi sexmopa 3miwernns (2) maroms sueasnd (4),(5).

3’sicyemMo, KOl HeCKiHYeHHO MaJta KoHpOpMHA jedopMaliis Oyie TpuBiaib-
HOTO.

3 o3HaYeHHs TPUBIAJIBHUX HECKIHYEHHO MajuxX KOHMOpPMHUX gedopmariiit
maemo, 1o ¢ = const. Toxi npexncrasienus renzopuux nouis (4), (5) upuii-

MalOTh HACTYIHUIM BUTJIAI;:
T°P = tg®B T° = t,d°. (7)
Pisuganus (6), 3 ypaxyBanusam cranocti GyHKINT KOHGOPMHOCT], MATUME BUTJISI:
Vs(tad®®) +2Ht = 0. (8)

Pigugnus (8) Ha3MBAETHCA XaPAKTEPUCTUYHUM DIBHAHHAM MOJIA 00€PTaHb MPU
HECKIHYEeHHO MaJluX 3rUHAHHAX 1oBepxHi (piBusnus Beiinraprena), a po3s’sa3ku
JIAHOTO PIBHSAHHS - Xapakrepucrudaumu pyukuisvu [5].

CnpaBemyinBa Teopema.
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Teopema 2 Jlasa mozo, wob dedopmaia noseprni S (K # 0) xaacy C? 6yaa
MPUBIANLHOIW HECKIHUEHHO MAAON KOHPOPMHOI dedopmaiicto, HeodxidHo i do-
CMamHb0, Wb ICHYEAAYU CMAAG KOHPGOPMHA PYHKULA © M TAPAKMEPUCTNUNHA

Pynryis t. Todi mensopni noas maromo npedcmasaerns (7).

3 IcuyBaHHS HETPUBIAJIbHUX HECKIHYEHHO MAJNX KOH(MOPMHUX

nedopmariiii TOBepXOHb

Posrusnemo piBusinus (6), sike MictuThb B sikocti HeBinomux (byHKIiI0 KOHGOPM-
HOCTi ¢ Ta ByHKIIIO ¢.

Hexait BBaxkarumemo, o GbyHKIiI0 KOHPOPMHOCTI ¢ HAM 33/aHO i OCKiib-
KM HAC IIKABATDH ICHYBAHHS HETPHWBIAILHUX HECKIHIEHHO MAaInX KOH(MOPMHUX
nedopMariiii Ha MOBEPXHSAX, TO MPUPOAHBO BUMAararu, mod yHKIsA KOHMDOpM-
HoCTi ¢ # 0.

K pe3yabTaT, OTPUMAEMO PIBHIHHS
Vi(tad™) + 2Ht = V,(pac®’d3), 9)

npaBa 4acTUHA AKOro € Bijomoro dhyuknico. Pisusuus (9) - e HeonHopiaHe au-
depenriajbHe PIBHAHHSA 3 YaCTUHHUMHU TOXiTHUMY JPYTOTO MOPSIIKY BiITHOCHO
GyHKI ¢ 3 TUCKPUMIHAHTOM, 3HAK SKOI'O 3aJI€KUTh Bi/l 3HAKY I'ayCOBOI KPUBH-
HU.

Takum gunom, pisaaunns (9) e:

- PIBHAHHSA €JIOTHYHOrO THUMY y BUmaaky K > 0;

- piBHsgHHA rimepbomiynoro Tumy y Bumaaky K < 0.

Orpumane piBHsAHHS €JIITUYHOrO TULy JOCHiKeHOo y pobori [6], ae noka-
3aHO, 0 HA MOBEPXHAX EJINTUYHOIO THILYy TAKE DIBHSIHHS Ma€ PO3B’s30K, IO

3a7IeKuTh Bif moBiabHOT dymKHii w(z!, 22) kmacy C3. Cipasesmmba Teopema.

Teopema 3 Jlosiavia noseprna S waacy C* eainmuunozo muny (K # 0)

donyckae HEMPUBIAALHE HECKIHYEHHO MaAT KoHPopmHi dedpopmauii 6 docmam-
— o

Hbo Mmaniti obaacmi G. Tensopwi noas TP, T zanrescamsv 6id deox dymruyii

o(zt, 2?) waacy C? ma w(z!, 2?) Kaacy C3.

ITposenemo gociimpkenns piBasuusa (6) 32 ymoBu, mo dbyHKIig ¢ - BizoMa xa-
pakTepuctuydHa QYHKINA. Y PE3YIbTATI OTPUMAEMO DIBHAHHS HA, 3HAXOIKEHHS

dbyHKIIT KOHQOPMHOCTI (:

V. (pac?ds) = 0. (10)
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Teopema 4 druo Ppynkuis xoupopmrocmi ¢ # 0 € po3e’szkom dupepenyiaiv-
Ho20 pienanns (10), a Gynxyis t - Tapaxmepucmuunor GYHKYIEI0 Ha NOBEPTHT
S (K #0), modi ichye nempusiasvha HECKIHUeHHO MaAa KOHPopmHa dedpopma-

yia noeeprni. Tenzopui noas 70“5, T¢ snazodamuvcsa 3a gopmyaamu (4), (5).
VY posropuyromy Buriami (y niHigx kpusuau) piBaguuga (10) HabyBae BUTIALY
Va1 (dy — d3) — o1(Vids + Vad3) + 02(Vid] + Vadi) = 0. (11)

IIpoBenemo gociimkenns piBHsinns (11) wa nosepxui obepramnus: T =
(ucosv, usinv, f(u)) (K # 0,d} — d3 # 0).

Bupazu koedirienTiB mepiroi i apyroi KBagparudaux (PopM, TUCKPUMIiHAHT-
HAX TeH30piB, cuMmBOiiB Kpucrodensa Tomo s noBepxai obepTaHHA MAalOTh
TaKWU BUTJISAI:

g =14 f? 912 =0, 922 = u?
f// uf/

b = W,bu =0,b22 = Wa
1
Q22 SRRt —

u\/1+f’2’
(14232 2 o uy/1+f"
- ds; =d{ =0,d5 = —1——
1 2 1
1 el

1 I'f 2 |- u 2 1 2

nzma 127 QQZ—WaFn:F =15 =0.
IlepeBipKOIO MOYXKHA MEPEKOHATHCS, IO (DYHKITiSA

di =

Zf//2 7f’f/”7f,3f”'

_ 3
o =K(v)e I = N(u),

ne K(v), N(u) - nosinbhi ¢yukiil, € po3s’s3kom piBusuug (11).

Takum 9UHOM, HA TOBEPXHI 00EPTAHHS iCHYE HEe HYIbOBA (DYHKILS KOHPOPM-
HOCTI, sIKa 33J0BO/bHE piBHAHHA (10) i IpU HAABHOCTI XapaKTEPUCTUIHOL (DYHK-
uii Ha 110BEPXHI MOXKHA roBOpUTH (32 TeopeMolo 4) PO icHyBaHHs HETPUBIAJILHUX
HECKIHIEHHO MaInX KOH(MOPMHUX AedOpMalliii TOBEPXOHb O0EPTAHHSI.

B sxocti Takoi xapakrepuctuanoi (yHkIil BizbMmemo ¢ = 0. Toxi Tenzopu

nedopmariii HabyBaOTh BUATJISALY

Tll :T12 :T22 —_ 0’ (12)
12 12 p112 gl 111 _ 13 p111
T' = K'(v) Lt/ P ey Y Tl (13)
uf// ?
ren2 g 12 g0 SFI2 2 gl g1 pl3 g1t /
T2 — —K<’U) (3f f f f f ) _f g FTEfB3—uf 7 du _ N (u) (14)

(f/ + f/3 _ uf//)f// € f/

CnpaBemyinBa Teopema.
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Teopema 5 Ilosepzha obepmannaT = (ucosv,usinv, f(u)) (K # 0,di—d3 # 0)

donycrae HeMPUBIAALHY HECKIHYEHHO MAAY KOHPopmHy dedpopmayiro. Tenzophi
0B
noasn T, T® maromo euzand (12)-(14).
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On infinitesimal conformal deformations of surfaces
A new form of basic equations for conformal deformations is found. The

equations involve tensor fields of displacement vector only. Conditions for trivial

deformations as well as infinitesimal conformal deformations are studed.



