147. Jluuvu KpuBM3HBL. Jlunuell Kpususwe. Ha nosepXHOCMU Ha3H-
BAeTCa TaKasd JHHUS Ha NOBEPXHOCTH, Y KOTOPO# B KawJIOH ee TOuKe
KacaTeNbHas HanpaB/ieHa MO IVIaBHOMY HanpaeJienuio. Tak Kak B Kawaoh
TOUKE HOBEPXHOCTH HMEIOTCA [IBAa IJIaBHHIX HaHDaBJIEHHA, TO MH OyaeM
WMETh JBa CeMeHCTBa JMHUH KPHUBH3HEI Ha MOBEPXHOCTH, U 3TH CeMelCTBa
6yayT B3aUMHO OPTOrOHaAbLHH. TakuM 00pa3oM COBOKYNMHOCTh BCEX JHHAMMH
KPUBHBHE JaCT HEKOTOPYIO OPTOTOHANLHYIO CETKY Ha MOBEPXHOCTH. Ypas-
nenue (68) nian sKBuBaleHTHHE eMy ypaBuedus (69) cyTb auddepenuuans-
Hble ypaBHEHHs JVHHH KPUBHU3HHL-VIHTErpmpya ux, M BHpasuM U uepes u
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W, NOACTABAAR DTO BHIPAMEHHE B yPABHEHUA IOBEPXHOCTH, MOJAYYUM ypaB-
HEeHus JWHHAK KPHBHSHBL. _

. Ilycrb HaM JaHa HEKOTOPas KOOPJAUMHATHAA CETKa Ha MOBEPXHOCTH.
“BHACHAM YCJOBHS, IPH KOTOPHIX 3TA CETKA €CThb CETKA JAHAH KPUBU3HBL
Ipexne BCEro, pa3 3Ta CeTKa AO/KHA OHTH CETKOH JMHUH KPUBASHH, TO
OHa JOMKHA OBITh OPTOrOHAIbHOH CETKOH, T. €. Mbl LOJKHH umMeTs Fr=0.

_Kpome Toro, pas KoopauHaTHee JauHAm u=C; # v=C; CyTb JHHMHA
 KPHBHU3HBI, TO YPaBHEHHE (68) mOMKHO YAOBJAETBOPATHCH NMPH MOACTAHOBKE

BMECTO u wim v mocTosHHoH. TIpaHuMas BO BHHMAaHME YXe MOJYYEHHBIH
pesyabtar F==0, Oynem uverb GM=0 n EM=0. Ho wmu Bunem,
yro pasHocth EG— F® noJoxuTenbHa H, CJAEN0BAaTENbHO, BEIUYHHH £
i G He MoryT ObTh DaBHH HYJIO, W M3 ABYX NpEABIAYWAX (OPMYJ BhITE-

kaer M==0. Wrak, HeOOXOMMMBIM YCIOBHEM TOrO, 4TO KOOPAUHATHAsS

ceTka Gha CETKOH JMHUH KDHBH3HBL, sBAfETCH ycaoue F=M=0.

" Hao60opoT, €C/H 3TO YCJOBME BHIONHEHO, TO AndepeHnuaIbHOE Ypas-

ueuue JmHuM kpuBusHbl (68) mmeer pemenne u=C, u v=0_, T e
KCOPAMHATHHE JMHAM CYTb JUHHM KDUBHSHH, M MBI NIOJy4aeM CAEAYIOILYIO
TeopeMy: HeoOxodumoe u docmamouroe ycaosue moz0, 4mobbi KoOp-
OQuramHas cemra 6biAa cemiol AUHUI KPUBUSHYL, 3AKAI04AEMCA 8 MOM,
wmo 8 08yx Ougbgpepenyuarsueix gopmax Iaycca cpednue Kosggu-

| yuewms, Ha 8Celi NOBEPXHOCMU PABHB HYAl0, T. €. F=M=0.

. ByIOT CEMEHCTBO NPAMBHIX C ONHMM Mapa-

- napaverpa, He umeer ormGaiomei [152],
. T.e. HE ABAMETCH CEMEHCTBOM KacaTelb-

MOKHO ONpENe/HTh JMHHH KPUBU3HB M HHAUE, YEM MBI 3TO . CACJAMA
pbiwe. PacCMOTpUM Ha NOBEPXHOCTH HEKOTOPYIO agunio - (L). Hopwmaan
KX NMOBEPXHOCTH BIOJb 3TOH JuHHA OOpa-

METpPOM, ONpPee/ISIONUM ON0KEHRE TOUKHA
na (L), u 910 ceMelicTBO He Oyzer uMeTh
orudatomett, 60 BooOie cemMe#cTBO npd-
MBIX B TIPOCTPAHCTBE, 3aBACAILEE OT OAHOrO

HbIX K HEKOTOPOH JUHHM B NPOCTPAHCTBE.
“Ho ecsm Bu6parb (L) onpeneneHHEM 06-
pasoM, TO ornbapomias Hopmanell Gyner
CyULeCTBOBaTh. BHIACHEM YCJIOBHS, NpH

KOTOPHX 3TO HUMEET MECTO. (l,)

 ”Hocta BHOpana Tak, yro orubaromas (L)

Tlonoxum, yro JunEa (L) Ha moBEpX- -
Puc. 109.

‘HOpMasell K IOBEPXHOCTA BAOAL JuAny (L)

. cymectsyer (puc. 109). OGosxauas uepes r——paunyc-BeKTop' TOYEK Kpn-

BO# (L), uepe3 1y — cooTBeTCTBYIOWMA panmyc-BeKTOp (L,) ¥ uepes a —
ajAre6pauyecKylo BEJIMYMHY OTPE3KA HOPMAJH K MMOBEPXHOCTH MEKALY (L)

., (Ly), MBI MOXEM, OUEBALHO, HaNHCaTh

ry=r--am, )
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rie, KaK BCerja, m — eIVHHUYHHIA BEKTOP HODMa/Ju noBepxHocTh. Pas Kkpu-
Bas (Ly) ecth orumbaromas Hopmaljei, TO Bekrop dr,, HampaBJeHHHH N0
KacaTeJbHOH K HeH, Bo/KeH ObTh NAapaJ/IENeH BEKTOPY M, U MB MOXEM
Hanucath dry=>bm, rae b ectb HekoTOpHH# ckaasp. HuddepeHuupys
dopmyay (70), noayuam

bm=dr-t}adm-t-dam, 10 ectr dr-4adm=cm, (71)

rie ¢ -— HekoTopsli ckaisap. Flokawewm, uro ¢==0. [laga sT0r0 yMHOXHUM
obe wactu (71) ckaaspHo Ha m:

dr-m-+adm-m=c.

Bexrop dr HanpasJeH mo KacatenpHOR K (L), T. €. NEPIECHAMKYJAPHO
K m, 4, CAe10Bare’pHo, dr-m==0. KpomMe TOro, ma-paBencTsa m-m=1,
Kaxk Bcerga, BeitekaeT dm-m=—0 u, creA0BaTEJbHO, MPEABAYIIECE PABEH-
c1B0 JgeticrButeasHo jaeT ¢ =0, u (71) mMoxeT OHTb NEPENUCaHO B BHIE

" dr-+adm=0. (72)

dta dopmyaa oBeuHO HaswBaercs opmyqod Podpuea. Mbl BbiBesn
9Ty GopMyJy U3 NDPEAIOJIONKEHUS, YTO HOPMaiM IIOBEPXHOCTA BAOAL (L)
umetor orubatoutyo. [TonoxuM Teneps, Ha060OPOT, Y4TO BAOJAb HEKOTOPOH
suHua (L) Ha TOBEPXHOCTH uMeeT MecTo dopmyaa (72). Ilpu stom dop-
myana (70) onpegeant Hekoropyl xpusyio (L,). Idnddepenuupys a1y
dopMmyay W npuHuMas BO BHuMaHme (72), noayuum: dry=dam, T. e.
HanmpaBJEHHWs BEKTOPa m M KacaTtempHo#t K (L;) napaanentHer. WHeiMn
CIOBaMH, HOPMaJab K TOBepxHOCcTH BJoAb (L) xacaerca (L)) Hrak, ¢op-
myaa (72) pmaer HeoOXomMMOe W AOCTATOYHOE YCJAOBHE CYILECTBOBaHUS
orubaometi y HopMazeli kK noBepxHoct:H BAOJb- (L). 3amerum, uro oru-
Gaomas MOXET BHIPOEHThCA B TOUKY, W TOrja HOpMaaa oOpasyloT KOHHU-
YeCKylo (MM IWIMHADHUECKYI0) NMOBEPXHOCTh, MpUYeM ycaosue (72), xak
MOXHO [OKa3aTh, TAKKe JOMKHO OHTb BHIIONHEHO.

Hanuwem (72) B packpHTOM BUAE

ry du-+r, dv -} a(mg; du - m;, dv)=0
M YMHOXHM CKaJipHO Ha ry. B cuiy dopmyn (42), (47) u (49), noayunm
Edu-+Fdv-}a(— Ldu— Mdv)=0,

a 9TO eCThb Kak pa3 pasenctso (62) npu a==R. COBepIIEHHO TaKk ne
YMHOXKasi CKaJSPHO Ha T,, nmoayuum pasenctBo (63). Herpyamo moxasars
1 HaobopoT, uTO0 M3 paBeHCTB (62) m (63), KOTOPLIE ONPENENAOT I/IaBHHIE
pamuyCchl KDUBHM3HB ¥ TJ/IaBHBIE HampasjeHus, nojayuyaerca dopmyaa (72)
npa a=R. Ha atoM Mu He ocranasiupaeMcsa. Taxum: o6pasom ycaosue
cymlecTsoBannsa ormbaromeft Hopmanei (72) pasHocuawno (62) u (63),
NpUYEM @ €CTh BEJIAYMHA OJHOrO M3 IJIABHHEIX PajuycoB KpususHel Ilpe-
IObLIyIIAe PACCYHAEHUA NPHUBOAAT HAC K CAEAYIOUIUM DPE3yJbTaTaM: AUHUIL
KPUBU3HbL NOBEPXHOCIMU XAPAKMEPUIYIOMCA meM C8OHCMEOM, HINO



“ 148) § 13. 3JIEMEHTH TEOPUM TOBEPXHOCTEMR 421

80046 HUX HOPMAAU K nOBepxXHocmu wunmelom ozubawwyio (uiu oOawom
KOHYC UAU YUAUHOD), NpU4es GEAUUUHA OMPe3Ka HOPMAAU MeENHCOY
nosepxrocmel0 u oz2ubawuield pasHa O0HOMY U3 28Q8HHLX paduycos
KpUuBU3HbL.

Ec/m nHexkoTOpad MJIOCKAs KpuUBas BpAIlaeTCss BOKPYr OCH, Jexaliei
"B €€ IIOCKOCTH, TO JIMHMAMH KDHUBU3HB IOJYYCHHOH NOBEPXHOCTH Bpa-
weHas OyayT ee MepuxuaHBl K mapanaenad. JIeHCTBHTENbHO, BAOJL MepH-
JIMaHOB HOpDMaMU K IOBEPXHOCTH OOPa3yloT MJAOCKOCTh, a BAOJAb Hapal-
neneﬂ—KOHyc (
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