§ 13. JEMEHTbI TEOPUH MOBEPXHOCTEH

141. IapameTpuyeckue ypaBHeHHS HOBepXHOCTH. J[o cux nop Msl
paccMaTpuBaTM ypPABHEHHE NOBEPXHOCTH B MPOCTPAHCTBE € KOOPAMHATHbI-
Mda ocamu X, Y, Z B asdoit dopme z=f(x, y) nan B HessHOH (opme

F(x, y, 2=0. 37

MoxHo HanucaTh ypaBHEHHS MOBEPXHOCTH B NapaMeTpHuecKoit ¢opme,
BHIDaxas KOODAMHATH €€ ToueK B Buae GyHKuuH zmyx HE3aBHUCHMBIX ITe-
PEMEHHBIX TapaMeTpoB u U .

x=9@, v), y=49¢@ v), 2= v) (38)

Mu Gynem npeamonaratb, YTO 3TH (PYHKIMH OJHO3HAYHH, HEMPEPHBHEL
A MMEIOT HENPEPHIBHbLIE NPOHU3BOAHHIE 10 BTOPOrO MOPAAKA B HEKOTOPOH
001aCTH H3MEHeHHs nmapamerpos (i, ).

Ecim noacTasuTh 3TH BHPaXEHWS KOODAMHAT YePe3 ¥ H U B JEBYIO
‘yacTb ypaBHeHdst (37), TO MBI JO/KHEL IOJYYATb TOMAECTBO OTHOCH-
TeAbHO U W U Jluddepenuupys 5T0 TOKAECTBO MO HE3ABHCHMBIM Mepe-
MEHHBIM # u v, OyleM uMeTb
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Mu cuntaem, uto MHOXHTeNb £ M TO KkpatiHeH Mepe OHA u3 pas-
HOCTeH, CTOSINMX B NPAaBBIX YaCTAX MOCAERHUX (GOPMYN, OTAMUHBI OT
HYJIsL, S

OGosHaumM AnA KPAaTKOCTM HAaNMHCAHHHE TPH Da3HOCTA CJELYIOLiM
obpasom: ' : ‘

) 0y __d(y 2) do dp dop 0o  d(z, X)
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d 00 Oy dp_d(x,y)
Ou 0v~ Ouov  d(u v)
Kax ‘nsBecTHO, ypaBHenne KacaTeNbHOH NJOCKOCTA K HAmeH NOBEPX-
HOCTH B HEKOTOPOH €€ Touke (X, y, 2) MOXHO HamucaTs B Buie (I, 160]

EX—0+ L+ Lz =,
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W, 3aMeHss 5, 3y oz IPONOPIUOHANLHBIMU BEJAHYHHAMEA, MOXKEM Iie-

penucarb yYPaBHEHUE KacaTeJbHOH MJIOCKOCTH TaK:

d(z, x)
d(, v)

N

(P85 7 0. (39

d(y 2),\
(X —x)+ 7, )

d (1, v)

Kos¢dduuuentsr B 3T0M ypaBHeHHH, KaK H3BECTHO, MPOMOPLUHUOHAILHLI
HaIpaBJSIOMAM KOCHHYCAM HOPMa/i K MOBEPXHOCTH.

Ionoxenne nepemeHHOR TOUKM M Ha IOBEPXHOCTH XapakTepuayercs
BHAYEHUSMH MAPAMETPOB 4 W T, W 5T NapaMeTPhl Ha3HBAIOTCS OOBIUHO
KOOPDAUHATaME TGCYEK IHOBEPXHOCTA MM KOODAMHATHHIMH HapaMETPaMHU.

IlpunaBas napamerpaMm # ¥ v NOCTOSHHbE SHAYEHHS, HOJyYuM JBa
CeMeHCTBa JMHUE Ha MOBEPXHOCTH, KOTOPHIE Mbl HA30BEM KOOPAHHATHBIMH
JUHUSAMH  TIOBEDXHOCTH: KOODAMHATHHIE JUHHM 1 ==C,;, BIOMb KOTOPHX
MEHJETCH TOJBKO U, H KOODAMHATHBIE. JHHHHU U==C,, BIOJb KOTOPHX
MEHAETCA TOJBKO #. ITM JBa CEMEHCTBA KOODAMHATHHIX JHHUH JAIOT
KOODIMHATHYIO CETKY Ha NMOBEPXHOCTH. ‘

B kauectse nmpmmepa paccMoTpuM chepy € LEHTPOM B Hauade KOOp-
IuHat u pamuycoM R. Ilapamerpuueckue ypaBHeHMs Tako# chepsl MOTYT
ObITh HANMCAHBL B BUAE

x=Rsinucosv, y=Rsinusinv, 2z=Rcosu

Koopannatusie minun u=C; u v==C; npeAcTaBasT Co6OH B AaH-
HOM Cayyae, OYeBWIHO, NAPaAJeNd W MEPHAMAHB HaWeH cdephl.

OtB/eKasCh OT KOODAMHATHHIX OCEH, MBl MOXEM OXapaKTepusoBaTh
MOBEPXHOCTh NEPEMEHHBIM PajuyCOM-BEKTOPOM T (¥, U), HAYWMM H3 IO-
CTOSHHOH ToukM O B NEpeMeHHylo TOYKy M Hawef NOBEPXHOCTA. qacr:
HHIE TPOU3BOJAHLIE OT STOr0 PANMYCa-BEKTOPA IO NapaMeTPaM Ty H Iy
RAAyT, OYEBUAHO, BEKTODH, HAMpPABJEHHBIE MO KACATENBHHM K KOODIU-
HarHblM JHUAM. CocTaB/solde STHX BEKTOPORB Mo ocam OX, QY, OZ
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6ynyT, cornacuo (38), @u G Wy B Py Py Wy W OTCIOAA BUIHO, UTO
kosduIUeHTH B YPaBHEHHN KacaTe/qbHOR maockoctd (39) cyTh €OCTaB-
ATIOMHE BEKTOPHOTO MpousBeleHnst Ty X Iy ODTO BEKTOPHOE MpousBese-
HHE €CTh BEKTOp, NEPIEHMKYIAPHEIA K KaCaTeJbHBIM Iy U Tq, T. €. BEKTOD,
.HAaNpPABJEHHBI# O HOpPMaan MoBepXHOCTA. KBaZpar JJMHEL STOFO BEKTOPA
*BHIPAKACTCH, OUEBHAHO, CKANADHBHIM NPOMSBENEHUEM BEKTOPA Ty X Tp Ha
camoro ceb#, T. €. Mpolie roBOPs, KBAaAPaTOM 3TOrO BEKTOPa Y. B aanb-
'HeftmieM OyZET WrpaTh CYILECTBEHHYIO DOJb €IMHUYHBIA BEKTOp HOpMaH
K MOBEPXHOCTH, KOTOPHIH MBI MOXEM, QUEBHIHO, HANNCaTb B BHAE

S r, X1,
V(X )

Vismenss nOpAmoK COMHOXHTEJEH B HalUCaHHOM BEKTOPHOM Ipousse-
i jeHnd, MH MOJyydM s Bektopa (40) mpOTHBOMOJIOKHOE Hampas/eHHE,
Mu Oyzem B panbHefimeM oOnpeaeseHHHM 00pasoM (UKCHPOBAThb MOpPA-
IOK MHOMuTenAeH, T. e. GyieM onpeleneHHnM o0pasoM (UKCHPOBAaTbL Ha-
_MpaBJeHHe HOPMaiu K NOBEPXHOCTH. . ,

BosbMeM Ha [OBEDXHOCTH HEKOTOPYI0 TOUKy M u mposeneM uepes

(40)

:9TY TOUKY KaKyio-1m60 Kpusyio (L), nexaliylo Ha MOBEPXHOCTH. JTa Kpu- |

Bast, BOOOLIE TOBOPSA, HE KOOPAMHATHASA JWHUSA, 1 BAOMbL Hee OYAYT MEHATHCHA
Kak .u, Tak W v. Hanpasnenue KacaTeanHOH K 9TOH KpusoH Gyzet onpene-

' dou )
JIATHCS BEKTOPOM Ty — Ty Jg» CCUH CYMTATH, YTO BIOMD (L) B OKpecTHOCTH

!rouku M mapaMeTp v €CTb QyHKIAS OT U, MMEIOIad MPOU3BOAHYIO. Orciona
[BUIHO, UTO HanpasAexue KAcameasKol K Kpusod, nposedexnoli wa no-
\sepxnocmu, 8 KaKol-aubo mo4xe M smoll Kpusoii, snosne xapaxmepu-

% ., dv " N
‘syemcesn geaudunou EI 8 amou moukKe. Hpﬂ Oonpeac/CHIR KacaTeAbHOH
B N

é_nnoc_xocm # BuBOAE ee ypasHeHus (39) MB cuuTanm, uro Qynkuwnm (38)
B paccMaTpuBaeMO TOUKE M €€ OKDECTHOCTH HMMEIOT HENMDEPHBHHE 4YacT-
Mbe NPOMSBOHBIE M 4TO, MO KpakiHe# Mepe, OAMH u3 KOI(PULUUEHTOB
Qpasﬂemm (39) orimuen OT HyJs B PacCMaTPUBAEMONt TOuKe.

- d(x, y)
d(u, v)
$ B HEKOTOPOH OKPECTHOCTM YKasaHHBIX 3HaueHuH. COrnacHO mNepBHM
neyM 43 ¢opmyn (38) 2Ta OKPECTHOCTh Hepedier B OKPECTHOCTh 3HAue-
mit xg== Uy o) Vo= (U Vo) W ANd SHAueHu# (X, y), XOCTATOYHO
ausKuX K (X Vo), NMEPBHIE 1BA K3 .yDAaBHEHUH (38) moryr ObTh pemieHH
brHocutemsHo u u v (I, 167], 1. e (4, ) MOryT OHTh BHPaXEHH ue-
5e3 x 1 y. [loACTaHOBKA STHX BHPAXEHHH B TPETbE U3 ypaBuennti (38)
JaeT B OKPECTHOCTH PACCMAaTPHMBAEMOH TOUYKH YPaBHEHHE IOBEPXHOCTH
s saBHOM opme z=f (X, y¥).

Ecau # 0 1pr u==1y V=" TO TO ue OyNET UMETb MECTO

1) Boo6me, ecam A ecTh HEKOTOPHH BekTOp, TO Mu Gynem obosHayarts
digpes A® KBaipaT JMHMHE STOrO BEKTOPaZ, T. €. CKalapHOe mpousseleHue A A,
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