I'maBa VII

JHOOEPEHIINAJIBHBIE ITPUHITHUIIBI
MEXAHURHU

§ 38. IPUHIIUII HAUMEHBIIIETO
IMMPUHYMIEHUA TAYCCA

laycc GbIn He TONBLKO «NMPUHIEM MaTeMaTHKOB», HO TaKe, KaKk acT-
POHOM U TeOfIe3UCT, CTPACTHBIM BblUUcCINTeNeM. B Tpex Goabmux Tpyaax
OH Bce 0o0Jbllle COBEPUIEHCTBOBAN CBOI «MeTOJ HaUMEHBLIIUX KBaJpaToB),
U KOrZla eMy OJHa bl MPUUIIOCH (BONPEKH ero #ejlaHuio) YUTaTh JEeKRIUIO
B 'eTTuHreHckoM yHuBepcuTeTe, OH KU30pal B KauecTBe TeMbl Haubolee
TIO0MMBIN UM «MeTO]] HAUMEHbIINX KBaJpaToB).

CBo1o KOpOoTKYIO cTaThio «0 HOBOM 001IeM Hayvale MeXaHUKU», HAH-
caHHy!0 B 1829 r., oH 3aKII0YaeT cilelyolleil XxapakTepHoii ¢pasoii: «Beckb-
Ma 3aMeyaTelbHO, UTO CBOOOJHbIE NBUMNEHUA, KOTJa OHM NMPU HUMEIOI[UX-
CA YCIOBHAX HE MOTYT OCYIIEeCTBIAThLCH, BUJOU3MEHAIOTCA NPUPOJON KaK
pas TakuM #e 06pa3oM, KaKk 3TO JelaeT MaTeMaTUK, BbIpaBHUBAIOMIMI 110
MeTOoJy HauMeHbIINX KBaJpaToB pe3ylbTaThl HaOIIOJeHUil, OTHOCALIUeCH
K BeJIMYNHaM, CBA3AHHBIM MeM Iy co60il He06X0JUMBIMU 3aBUCUMOCTAMMY.

laycc HasbiBaeT cBOil HOBBIII OCHOBHOU 3aKOH «IPUHIUIIOM HauMeHb-
mero NpuHy:aeHusA». Mepy NpUHY#AeHUA OH OoNpeeNnseT KaKk «CyMMY Ipo-
U3BeJleHUIl OTKJIOHEHHA KaMO0il TOYKHM OT CBOEro CBOGOJHOrO [BHUMKEHUA
Ha ee maccy». Ecau mbl cHoBa (cp. crp. 90) npoHyMepyeM MaTepualbHbIe
TOYKU U UX NPAMOYTOJbHbIE KOOPAUHATHI, TO MOJIYYUM B KauecTBe MepbI
NPUHY#AeHUA IA4 CUCTeMbl U3 1 MaTepUalbHbIX TOUYEK BblpasieHue

3n
z=% m (a;k - ﬁ—i)z (38.1)
k=1

«CBoO0IHOE OBUMEHME», KOTOpPOe UMeNo Obl MECTO IPU OTCYTCTBUU BHYT-
PEHHUX cBA3el, onpejielAeTcA ypaBHEHUEM

Xy

Ty = mE
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TakuMm 06pa3oM, BellMUnHa, cToAmAaA B ckoOKkax B popmyie (38.1), neiicTBu-
TelbHO ABNAETCA ANd k-ii MaTepualbHOI TOUKU «OTKIOHEHHWEM OT CBOOO-
HOT'0 IBUKEHHAY, BI3BAaHHBIM NPUHYHJAeHUEM. ITY BEIUUNHY MOMKHO ObLIO
GbI TaKse Ha3bIBAaTh (OTEPAHHOMN cUIOy, TeleHHoi Ha Macey (cp. cTp. 83);
TakuM o6pasoM, BMecTo onpeneienud (38.1) MosHO HanucaTh:

Z = Z mLk(HOTepHHHaH cuna)®. (38.2)

TakuM o6pa3oM, MOTePAHHLIE CHIbI U 00paTHbIE MacChl UI'PAIOT 3Jech Ta-
KYIO #e€ POlib, KaKk MOTPelIHOCTH U CTaTUCTHYEeCKHe Beca B TEOPUM ONIUGOK.

Tenepb MbI JONKHBI ONPEAENIUThb, OJHAKO, YTO HYHO MOHUMATDb MO
TEePMUHOM «HauMeHblllee MPUHY#IeHey. [[1A 3Toro HyKHO yKas3aTh, Kakue
BEJIUYUHBI IOJKHbBI COTPAHAMbLCA HEUIMEHHbIMU U KaKue JOMMHBI 8apbUPO-
e8ambvcA Npu BblyucieHuu 67 = 0.

oM HBI corpanamvca HeusmMeHHbLMU:

a) CocTofiHMEe CHCTEMbI B Kai/Iblii JAHHBI MOMEHT, T.e€. IOJOHEHMA
U CKOPOCTHU BCEX MaTepHalbHbIX ToueK. CileoBaTeIbHO, MbI HOMKHbI MOJIO-
HMUTh:

dxr, =0, 0% =0. (38.3)

6) YciaoBusa cBA3MU, HanoxeHHble Ha cucTemy. Ecnu MbI GyemM cuutaThb
UX TOJOHOMHBIMH CBA3fAMU Bupa F'(x1,xs,...) = 0, To Ipu BapbUpOBaHUU
MbI JTOJKHBI IPUHATb BO BHUMaHUe JONOJIHUTEIbHbIE YCIOBUA

3n

Z?Z&xkzo, i=1,2,...,r (38.4)
k=1

rae r o3HadyaeT 4UucCJio yC.TIOBI/Iﬁ CBA3U, a, ciieJoBaTelbHO, 3n—r= f YuCcJio

cTeneHeii cBo6oab! cuctemsl. [Ipoguddepenupyem paBercrsa (38.4) nBasm-

IbI [0 ¢; IPY 3TOM MOABJIAIOTCA YiIeHs! ¢ 0z, 0% u d&. B cuny ycnosuii (38.3),

HaM HaJo M3 HUX 4YHcJa BbINUCATh TOJBKO YJ/I€HBI C (Sac, T. €.

3n aFZ
i1 8;r:k

S = 0. (38.4a)

B) Cuibl, feficTBYIOIIIe HA CUCTEMY, i, KOHEYHO, Macchl; TAaKUM 06pa-
30M, UMeeM:

5Xk =0, 5mk =0. (38.5)

Urak, sapbuposams Hy#HO TONBKO I.
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B cooTBercTBUU ¢ 3THM, YUTA [JONONHUTENbHbIe yciaoBua (38.4a) mo
METOJy JarpaHeBbIX MHOMUTENEH, Mbl monyYuM u3 popmyast (38.1):

3n T
. OF; | ...
07 =2 kE=1 mrZy — Xk — izg - )\la—wk (ka =0. (38.6)

W3 Benuuud J% Tonbko f = 3n — r ABIAIOTCA 3[leCh HE3aBUCUMbBIMH JPYT
ot gpyra. OgHaKo ¢ MOMOIILIO COOTBETCTBEHHOI'O BhIGOpA MHOMHUTENEH A;
(rak Ha cTp. 91) MOKHO OOPATUTH B HYJNb T U3 BbIPAMKEHUN B (HUIYPHBIX
cKoOKax, Tak 4To B cymme (38.6) ocTaHyTcA TONbKO f WIEHOB ¢ 0%, KO-
TOpble TeNepb MOT'YyT paccMaTpuBaThcA Kak He3aBucuMble. [loaTomy monm-
HbI o6paimaThCcA B HylIb TaKk#e Bce ocTalbHble f BbIpameHUN B GUTYDPHBIX
crobrax. Takum obpa3oM, MbI IoMydaeM B TOUYHOCTH ypasHerus Jlazpanica
nepgozo poda B dopwme (12.9).

OueBUIHO, YTO 3TO [OKa3aTeJIbCTBO MOKHO 6e3 M3MeHeHUA paclpo-
CTPaHUTh TaKMe U Ha Clydail HerolOHOMHBIX cBA3eill. Tar, MbI meiicT-
BUTEIbHO UMeeM Jlello ¢ «HOBBIM OOLIMM HayaloM MeXaHUKHU», Kak IlacutT
3ariaBue cTaTby ['aycca. dTo Havyallo MeXaHUKH paBHOIeHHO npuHnuny [a-
nambepa U, MoI06HO MocielHeMY, IpeAcTaBAdeT coboii 1uddepeHInaNbHBII
NPUHIUI, TOTOMY YTO OHO TPaKTyeT O NOBeJeHUU CUCTEMbI TONbLKO B Ha-
cToAuii (HO He B GyQymUil WIM MPOUIEAIINii) MOMEHT BpeMeHu. B coot-
BETCTBUU C 3TUM, 3[leCb HEeT HeoOXOAUMOCTU NPUMEHATh NpaBuja Bapua-
UOHHOTO MCYMCIEHUA, a MO#HO 000iTHUCh NpaBuiamMu oOblYHOrO AU de-
peHLUalbHOTO UCUYHCIEeHUA [JA oNpefielleHu MaKCUMYMOB U MUHUMYMOB.

§ 39. IPUHITUII «<IPAMEWIIIETO IYTH» T'EPITA

B HacToAmewm naparpade, co6CTBEHHO I'oBOpsA, pedyb GyAeT UATH JIUIIb
0 yacTHOM ciyyae npuHnuna ['aycca. OpHako mpuumHa, mo KoTopoii I'epr
CMoOr Ha3BaThb CBOIf IPUHIUI €ClIU U He HOBBIM, TO BO BCAKOM CIIy4ae 00IUM,
3aKkJII0YaeTcA B TOM, UTO EMY yAaloCh, KaKk MbI y#e yKas3bIBall Ha cTp. 15,
3aMeHUTDb CUJbI CBA3AMU MEMIY paccMaTpUBaeMoil cUCTEMO U JPYyTUMH,
HaXoAAMMMUCA C Hell BO B3auMoOJeicTBUHM cucTeMaMu. TakuMm obGpaszoM,
I'epu Mor orpannuyuBaThbCA pacCMOTpeHUEM €60600HbLL cucmen. lanee, nua
TOro, 4ToObl NPUUTHU K '€OMETPUUECKOMY TOJKOBaHHUIO, KOTOpPOe OH MMel
B BULY, ['epl nonsseH ObL1 paccMaTpUBATh BCe Macchl Kak KpaTHbIe HEKOTO-
poii, cKaeM, aToMapHoil edunuinol macce. [loaToMy MHOmKUTENL My B ra-
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yccoBoM Bbipamenuu (38.1) craHoBUTCA pPaBHBIM eIMHUIE, Torjga Kak Xy
CTAaHOBUTCA paBHbIM Hymo. [Ipu aToM Boipazenue (38.1) nepexoqut B

N
Z=> i (39.1)
k=1

31ech BepxHUil npefen N HaJ 3HAKOM CyMMbI O3Ha4yaeT, YTO YUCJIO eJUHNY-
HBIX Macc, 0 KOTOPBIM (COrJIacHO MpeLyCMOTPEHHBIM CBA3AM U HyMepaluuu
Macc) Hy#HO CyMMHUpPOBaTh, BO3POCIO B CTEIEHH, He Monjaoleiica 6oiee
TOYHOMY OTpeJeleHuIO.

IIpoussenem B dpopmyie (39.1) emie ofHO U3MeHEHHe, 3aMEHUB

dzxk N
Z, Ha 520 Re ds® = Z dxy. (39.2)
5 k=1

JTO JOMYCTUMO NMOTOMY, UTO 3aKOH COXPaHEHHA DHEPruu, KOTOPbIN ABIA-

eTCA clieACTBUEM ypaBHeHI/Iﬁ .Harpamﬂa nepBoro pojaa, a cjeaoBaTel]bHO,
WU NpUHOUIIa Faycca, B paccMaTpuBaeMOM 4YaCTHOM ciyyae rjiacurt:

1 dz 2
k _
§Z<W> =W

2
ds _
(_dt ) = const.

Paznenus paBencTBo (39.1) Ha KBagpaT 3TOIl MOCTOAHHON, MOMYyYUM U3 Z

BeJIUYNH
’ X (&
_ k
K=3 ( i ) : (39.3)

I'epu HasbiBaeT ds aaemenmonm daunsl, vV K — Kpususnoll TpaeKTOPUU, OH-
ChbIBAaEMOI CHCTEMOIi, U MOCTYIUPYET:

Hin

5K = 0. (39.4)

«Bcarad cuctema npebbiBaeT B COCTOAHUM [OKOA UM PABHOMEPHOI'O JBU-
JKEHUA 10 npametiuwemy nymuy.

dtoT cnocob BeipameHusa (cp. cTp. 309 paHee UUTHUPOBAHHON KHUTH
lepua) Becbma HanoMuHaeT GpopMyIUPOBKY NmepBoil akcuombl HbioToHA.
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MaremaTuyeckoe npeoGpasoBanue TpeGoBanud (39.4) noBropser rayc-
coBO (Cp. BbIINI€) U HA OCHOBAHUM YCIOBUI BapbUPOBAHUA, YCTAHOBIEHHBIX
Ha cTp. 280 B nm. a) u 6), OIPUBOAUT, OUEBUIHO, K ypaBHeHuAM Jlarpansia
nepBoro poza (npu my = 1) 0JA cBoOGOJHOr0 ABUKEHHUA.

OnHako BO3HMKAET BONPOC: YeM ONpaBlaH BbIGOP HAa3BaHUIl «3J1€MeHT
JUIHHBI 1A BeTUuuHbI ds U (KpUBU3HAy AaA BeauunHsl vV K? OueBnano,
YTO 3TU BeNUUUHBI HAJl0 paccMaTpuBaTh Kak MHorroMepHble. Mbl «HaXoAUM-
cA» MpU 3TOM He B TPeXMepHOM, a B N-MepHOM €BHKJIUJI0BOM MPOCTPAHCT-
Be KOOpAWHAT X1, L2, ... , TN. B 3TOM IPOCTPAHCTBE, KAK U3BECTHO, dlle-
MEHT [JIMHBbI JeCTBUTENbHO onpenensaeTcA Boipaxenuem (39.2). Bripane-
uue (39.3) 1A KBagpaTa KPUBU3HBI TPAEKTOPUU B 00IIEM CJIydyae MbI OIpaB-
IObIBaeM, UCXOMAA U3 JBYX- U TPEXMEPHOI0 clIyyYaeB, CleAYyIOMUM 06pa3oM.

CoranacHo dopmyne (5.10), B mpocTpaHcTBe KOOpPAMHAT &1, £z HUMEET
MeCTO

2
K = /% - (%) . (39.5)

Cornacho puc. 46, Ae ecTh yroia Memay ABYMA COCEHUMM KacaTelbHbI-
MM K TPaeKTOpPUU, TOUKU KacaHUA KOTOPHIX HAXOMATCA HA paccTOAHUU As
OpYT OT Apyra. TH KacaTelbHble UMEIOT HalpaBiAMI[le KOCUHYChI, COOT-
BETCTBEHHO,

dCL‘z d2.’132
As, Is + 152

doy  dzy o doy | Az
ds’ ds ds ds?

As. (39.6)

OpHaKo 3TH HaMpaBIAII[HE KOCUHYChI ABIAIOTCA B TO #€ BpPeMA OpAuHa-
TaMM 06eruX TOUeK MepeceveHrA eIMHNYHON OKPYHHOCTHU C ee paauycamu,
NpOBeJeHHbIMU MapajielbHo 06euM KacaTelbHbIM; AyroBafd Mepa yria Ae
ABJNAETCA PACCTOAHNEM MeH Iy JBYMA Ha3BaHHBIMU TOUKAMU TE€pecedYeHu .
Takum obpasom, coraacHo (39.6), umeem:

2 2
d2$1 d2.’132 2
Ae = <d32> +(d82 As

", cornacHo popmyne (39.5),

2

2
dz.%'l d2x2
o= (22) s (£2) oo
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B npocTpaHcTBe Tpex KOOpAUHAT &7, X2, £3 BeldnunHa Ae cHOBa ompe-
JenfeTcA Kak yrol MemIy COCeHUMHU KacaTelbHbIMU K TPEXMEpPHOi Tpa-
eKkTopur. BMecTo eIMHUYHOI OKPYKHOCTH MbI MMe€eM 3[leCb €JUHUUYHYIO
cdepy, yepe3 IeHTP KOTOPOil HYHO NpOBecTH Napaiienud K o6euM Kaca-
TenbHbIM. PaccToAHNe Meky TOUKaMU UX NepeceueHUd ¢ eAMHUYHOII cde-
poit naeT myroByio Mepy yria Aeg; cliefioBaTelbHO,

) (dzgm)z (d%z)z (d2w3>2 )
Ag? = + + As*.
ds? ds? ds?
Orciona, coriacHo gopmyie (39.5), moiayuyaeTcA TpPeXWIEHHOE BbIpaMeHUe
nna K.
O6o6menue 1A npocTpaHcTBa N uaMepeHuit u 1A IN-uieHHOi ¢op-
myabl (39.3) oueBngHO.
Ha sToM MbI 3akaHYMBaeM Hallle u3iomeHne MexaHuku ['epia. Kak mbr
yiKe oTMevanu Ha cTp. 15, mexaHuka ['epia mocTpoeHa B BhICIIEll cTene-

HU YBJIEKaTeJbHO U IIocjeJoBaTelbHO, HO, B CHJIYy CJOMHOCTU 3aMEHbI CHII
CBA3AMM, OKasaljlaCb Mallo HJIOHOTBOpHOﬁ.

§40. HEKOTOPBIE CBEJEHUHA
O TEOJESNYECKHUX JIHUHUAX

leonesuueckiie NMUHUU HA NPOU3BOJILHOU KPUBOI MOBEPXHOCTU MbI
ompefiellM 3[leCb KaKk mpaekmopuu cgo6odnot (a 3HAUUT, JBUMKYIlelicA
TakMe U 6e3 TPeHUA) MAMepuaiLbHoll MoiKU, C6A3AHHOL € NOBEPIHOCILIO.
IIycth macca Touku GyaeT paBHA efiUHUIE, ypaBHEHNe OBEPXHOCTH MYCThb
oyner F(z,y,z) = 0.

CornacHo mpuHnuny MomepTiou, 3TH reofie3sndyecKre JUHUM OIXHOBpe-
MEHHO ABIAIOTCA U KPAmyaiuumu AUHUAMU WIH, TOBOpA B Gojee obiieM
cmbicie (cp. cTp. 276), aunuamu sxcmpemarvnot daunsl.. B cuny npumenu-
MOCTHU 3aKOHa COXPaHEHUA SHEPruu, CKOPOCThb ABHMEHUA MO TPAEKTOPUU
nocrofaHHa. [lyTeM co0OTBeTCTBYIOIEr0 BhIGOPA HOPMUPOBKU SHEPTUU MOM-

HO CKOpOCTBb cle/laTh PaBHOl eMHHIIE U, B COOTBETCTBHU C BTHM, 3aMe-
uuth 4 ma 4
dt ds

MoHO mpUUTH K BIeMEHTapHOMY OIpeJeleHUI0 reoJe3ndyecKuX Ju-
HU, ecli ONUCHIBATb TPAEeKTOPUHU C NMOMOIIbIO ypaBHeHuUil JlarpaHxa mnep-
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Boro pojga. B cokpallneHHOII BEKTOpPHOW 3amUCH 3TH ypPaBHEHUA B HalleM
cnydae 6yAyT UMeTb CleqyIONUUil BUM:

v = Agrad F. (40.1)

BexkTop Vv HampaBieH Mo riaBHOI HOpMaiu, K Hallell TPAaeKTOPHUH, €CJH,
KaK B JaHHOM ciydae, v = const, T.e. © = 0 (cp. B § 5 Havano pasgena 3);
TakuM 06pa3oM, V JeUT B COMpHUKAcAMOIIeNcA MIOCKOCTH (Cp. Tam :#e).
C apyroii cTopoHbl, BekTop grad F' HampaBlieH 10 HOpMalud K MOBEPXHOCTH,
TaKk Kak [JIfA BCeX HaNpaBleHHil MocTynaTelbHOro ABUKeHUA dx, dy, dz Ha
MOBEPXHOCTHU MMeeT MeCTO

OF oF ar ., _
axdx—k aydy+ azdz =0,
Tak 4TO HalpaBieHue
OF . OF . OF
Ox ~ Oy 0z

IOefiCTBIUTEIbHO HOPMANbHO K THM HaNpaBleHUAM IOCTYNAaTeILHOrO ABU-
senufl. Takum o6pasom, popmyia (40.1) comepmuT meMeHTapHOE Olpee-
JeHNe reoJe3ndYecKUX JUHUM: UX 2408HASA HOPMAAL cosnadaem no HAnpas-
AEHUI0 C HOPMAADBI0 K TNOBEPTHOCMU, UAU UX CONPUKACAIOUAACA NAOCKOCTLb
npoxrodum yepe3 HOPMAAL K NOBEPTHOCMU.

Tenepsb Bocnonb3yeMca NpUHIHUIOM npametiutezo nymu. CoriacHo 3To-
MY NPUHIUIY, TeoJe3nvecKas JUHUA UMeeT MeHbUIYI0 KPUBU3HY, YeM CO-
cellHHe TPAeKTOpHHU; NP ITOM, Mo ycioBuio (38.3), cpaBHUBaeMble cocel-
HUE TPAeKTOPUU OTPAHMYEHbI TE€M, UYTO OHM AOJKHBI MPOXOAUTHL UEPE3 TY
e TOUKY U C TOil ke KacaTelbHOIl, Kak U reoje3uvecKkas JUHHUA B pac-
cMaTpuBaemoit Touke. COBOKYHOCTb 3THX COCEJHUX TPaeKTOPUil MbI NOTY-
YUM, eclii, KpPOMe IJIOCKOCTH, IPOXOoJAllleil yepe3 HOpMalib K NMOBEPXHOCTHU
U Jarolleil B ceYeHNH ¢ NocjaeJHell reoJe3nyecKyIo TUHUIO, IPOBEJEM Uepes
COOTBETCTBYIOIIYIO KacaTelbHYIO BCe BO3MOKHblE HAKJIOHHBIE IIIOCKOCTH
U olpeleNuM JIUHUU UX NepeceyeHHA ¢ MoBepXHOcTbi0. CoriacHo MpUHIN-
ny epua, 3T Kocble ceYeHUA UMEIOT 00.4bWyl0 KpueusHy (a ciefoBaTelbHO,
U menvwull paduyc Kpusu3HsL), YeM HOPMAJIbHbIE CEUEHHS.

JTOMY COOTBETCTBYeT meopema MeHnve meopuu nosepxrHocmell, KOTO-
pad riacut: paduyc Kpusu3Hbl KOCO20 CeieHUsA paseH npoexyul paduyca Kpu-
BU3HbL HOPMAABHO20 CeYeHUS HA NA0CKOCMb K0c020 cedeHusd. Tarum obpa-
30M, Teopema MeHbe MomeT paccMaTpUBAThCA KaKk KOIMYeCTBEHHad «cIie-
nuanusanuAy o0llero NpuHIUNAa NpAMeNIero nyTu.
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B 3aknmioyeHue NpPUMEHUM K HaIIMM TeoJe3MYecKUM TPaeKTOPUAM
ypasHenusn Jlazpanyca emopozo poda. Tem camMbiM MbI BCTyNaeM B KpYyT
upeit Goabmoro Tpyaa I'aycca, nanucandoro um B 1827 r. («Disquisitiones
generales circa superficies curvasy»); B 4eThbIpeXMepHOM O0GOGIIEHHU HTOT
KpYT Ujeil xapakTepeH A1dA o0uieil TeOpUU OTHOCUTENbHOCTH.

Ilogo6HO ToMy, kak JlarpaHm BBOAUT HPOU3BONbHbIE KPUBOJMHEIHbIE
KoopOuHATHI ¢, ['aycc B KauecTBe KOOPAMHAT HA MOBEPXHOCTHU MOIbL3yeTCHA
OBYMA IPOU3BOJIbHBIMU CEMeCTBAMU KPUBBIX, IBOAKO MOKPHIBAIOLINX BTY
noBepxHOcTb. 0603HAYMM UX OGIIENPUHATHIM 06pa3oM:

u = const, v = const. (40.2)

B »Tux roopaunarax I'aycc BbipamaeT sleMeHT AJAMHBI ds B clelymouleii
opme:
ds® = Edu® + 2F du dv + Gdv®. (40.3)

«IlepBrie nuddepennuanbHbie napameTpby E, F' G, paccmaTpuBaeMble Kak
GYHRIUU OT w ¥ v, CBA3aHbI C NPAMOYTOJbHBIMU KOOpAWHATaMU &, Y, 2
TOYEK MOBEPXHOCTU GOpMYIaMMu:
)2
b

o= () + (2)
o= (5)' (3 + (%)

_oeow, OOy, 0z0:
Oudv Oudv Oudv’

3

| QD
N

KBaapar sieMeHTa [IMHBI, JeleHHbIH Ha 2 dt?, BhIpamaeT KUHETHUYECKYIO
sHepruio T’ Halleil OBUMYIEHCA O TOBEPXHOCTH MaTepUalbHOM TOUKH.

Taxkum o6pa3oM, Mbl MO#$€eM BbIpa3uTb ypaBHeHUA JlarpaHa BTOPOro
pona B o6o3HaueHusax 'aycca, o6pasys

_ T _ .. .
Py = 90 = FEu+ F9,
OT _ OE .2 | 50F ..  0G .2
28u_ 8uu +28uuv+ 81}1} .

CJIe,[[OBaTe.TIbHO, o cxemMme ypaBHeHI/Iﬁ JIarpaHma (eCJ’II/I MBI ellle 3aMeHUM i

dt
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d .
Ha E) JuddepeHnyanbHOe ypaBHeHNe Ieole3Nd4eCKUX JUHUN A KOOpAu-
HAaThI U 3alulleTcA B BUJe:

d (pdu  pdv) _
ds (Eds +Fds) B

2 2
_ 1) OE (du OF dudv , 0G (dv
2| Ou (ds) +28u ds ds | du (ds) - (404)

Het HeoOXOAUMOCTH BBINUCHLIBATh COOTBETCTBYlOIlIIee III/I(I)CpepeHHI/IaJIbHOG

YpaBHeHHe OJA KOOpAWHAThl v, TAK KaK OHO, B CHJIIy 3aKOHa COXpaHeHUA

aHepruu (B HalIeM cllydae % = 1), No/#HO ObITh MJEHTUUYHBIM C ypaBHe-

Huem (40.4).

B cBoeii HasBanHoii paGore (B crarhe 18) I'aycc BhIBoOMT ypaBHe-
nve (40.4) u3 npuHuMna Kpardaiimero myTH. 3AeCh HAM XOTEIOCH JHUIIb
YKasaTb Ha TO, UTO rayccoB MeToJ KPUBOJUHENHHbIX KOOpJUHAT Ha MOBEpX-
Hoctu (40.2) coBmajaeT ¢ JarpaHmeBbIM METOIOM MeXaHuKH cucteMbl. OGa
MeTo/la UHBapUaHTHBI 110 OTHOIIEHUIO K 11060My Npeo6pa3oBaHUIO KOOPAU-
HaT ¥ 3aBUCAT TOJbKO OT «BHYTPEHHUX)» CBOICTB IIOBEPXHOCTEeH WU, COOT-
BETCTBEHHO, MEXaHUUYECKUX CHCTEM.



