Teopus nsruba nuactuu (nekuus 7)

Oco0EHHOCTH pacyeTa Ha U3ri0 OPTOTPOMHBIX IIACTHH

B macrosnmee BpemMa B TexHMKe Bce (oJiee MMPOKoe IpAMEHEHHe
I0JIy9al0T KOHCTPYKIMH, B KOTOPHX IJIACTHHH HM3TOTOBJEHH M3 OPTO-
TPOIIHOTO MATEpHAJa WJIH ABJIAITCA TAK HA3HBAEMKHIMHM KOHCTPYKTHBHO-
OPTOTPONHKMM 3JIEMEHTaMH.

B mocnennee BpeMa MApPoKoe PacHpocTpPaHEHHE HoJyTHIH

TaK Ha3hlBaeMEe KOMNO3HTHHE MaTepHalnl, CoCToANHe, HanmpHMmep, H3
O0JIHMEPHOM OCHOBH, apMHpPyeMoH BoOJOKHAMH H3 BLHICOKOIPOYHOTO
MaTepHaJa. YOpyrue cBoiicTBa TaKOTo KOMIO3HTHOTO MarepHaja 3aBH-
CAT OT IVIOTHOCTH HAaCHINIEHHA M OpHEHTAIHA B IOpoCTpPaHCTBE apMHpY-
IDMKX BoJMokKoH. B ofmeM cayvae rakoil Marepmaid paccMaTpEBaeTcs
KaK aHM30TponHHI. B wacrHoM ciayuae, Korga apMHpYIOMHE BOJOKHA
pacmoio;KeHBl B TpeX B3aMMHO ODPToroHAJALHEIX HallpaBJA€HUAX, yIOpyrue
cBoicTBA OyAyT CHMMETPHYHH OTHOCHTENILHO TPEX OPTOTOHAILHEIX
II0CKOoCTe . '

Mamepuaax, y xKomopozo umelom mecmo mpu 63aUMHO OPMOSOHANbHYE
NAOCKOCMU Ynpy2ot CUMMEMPUW, Ha3veam OopMOmPONHHM.

CoBMeCTHM KOODAWHATHEE IIOCKOCTH I, YZ, ZZ C YKABaHHBIMH
IVIOCKOCTAMH CHMMeTpHu (pHC. 1).

Torna 3akon I'yka B mpaMoil gopMe 1A TaKoro 3JeMeHTa 3alUNIeTCH
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Ha opTorponHoro Mmatepumana. llpm orom, mRanpmmep, KodpPHIHEHT U,
BRI paskaeT OTHOCHTEJILHYI0 HoNePeyHylo fedopManHuio B HaOpPaABIeHHH Z,
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T. €. HonepeuHywo aedopManyio B HanpaBJAeHUH J, BR3BaHHYI Nedopma-
uueil (o./E,) (puc. 2).
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Teopust usruba mnactun (nekuus 7)

JlokaseMm Ba;kHOE CBOWCTBO Kod(pPHIMEHTOB ypaBHeHHH (1) .
Haa aroro moacumraeMm pabGory Haups;keBHMH O, H O, OPH HX HOCJIeHO-
BaTeILHOM NPHIOKEHHH: CHadajda o,, 3arem o,. O0o3maums aty pabory

Ayy, HaitmeM A,, = 0,50E, —|py,0,.0,/E, + 0,5 o}/E,. VameruM
Teleph MNOPAJOK LPHIOKEHHA Haﬁpgm&nnn, TOTHA

A4,.=0,503/E,—|n, 0,0, /E |+ 0,503/ E..

B o6onx caywaax pabora A,, u pabora A,, paBHH HAKOIVIEHHOH B diIe-
MEeHTe JHeprEm nedopMamuH, Koropasa He JoJ:KHA 3aBHCETH OT HYTH
negopmupoBanua. U3 ycnosua A,, = A4, HOTYyduM WxyOx0,/E, =
= Wyx0,0,/Ex. C DOMOmMEBI0 aHAZNOTHYHKX pACCY/KACHHHA MoKHO HANM-
Carb CJHeAYIOmHEe TPH COOTHOHLIEHHA:

Moy _ Pye . Byz _ Bey . Pzx _ Haz 2
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C yuerom ( 2 ) upmxoZHM X BEBOAY, UYTO Yy OPTOTPOOHOTO MaTepHala
B paBeHcrBax ( | ) m3 12 KodpdHHEHTOB HMeeTCA JUHIL JEBATH He3a-
BHCHMEIX KOoHCTaHT ynpyroctu. Ilpm arom Gy, G, G, — TPH MoRyIA
CABHMIA, He DaBHCHMBIE 0T OCTAJBLHEIX KOHCTAHT.

IlyeTes gs Marepualia mjacTAHB B MJOCKOCTH CJIOEB, MapaJieJpHHX

CpemuHHON INIOCKOCTH, cupaBeMJNB 3aKoH I'yKa KaK Vg OpTOTpPOIHOTO
MaTepmaJa:

ox Gy Gy Ux . txy .
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Te CHpaBeluBO M3BECTHOE COOTHOMeHMEe Ny, K, = w,.F,. Ecam nos-
TOPATE BCE DPACCY)KAEHMA, HpHBENEHHHIE NAd M30TPONHHX IVIACTHH, TO
npuieM K cJefyll(HM COOTHOMEeHUAM:
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Teopus nsruba mnactun (ekuus 7)

Inddepernmanraoe ypasHeHHe n3aruba
OOJIY4HT BHJ

o%w 4w a4
Dia—ﬂ+293w+02#=4(1, y)- (5)

Js ero MHTETPHPOBAHAA I PUMEHUMEL TE K€ MeTOMB , KOTOphIe HCIOI b~
3YIOTCA H A pacdera H30TPOIHEIX milacTHH. TakK, npy 3aJaHNHA oBepXx-
HOCTH mporufoB B ¢opme ABOMHOTO TpHroHoMeTpHYeCKoro psafa
aMImIATYyAy unporuba w,,, HOJYyYdM B BHIE

mn = imn . (6
[ (Z) e (2 0, (2)]

ITpm ncnonb3oBaHNM OTUHAPHHEIX TPHTOHOMETPHYECKHX PANOB
npaaeM K TakoMmy OuddepeHmuanp-

HOMY ypaBHeHH]O:
MDY — 202DY 5+ DY oY = g, (3)- (7).

PaccMorpuM Temepbh H30TPONIHYK IJIACTHHY, YCHIGHHYK) CeTKO# pe-
{ep, 9aCTO HOCTaBJEeHHLHIX KAK B OJHOM, TaK H B JpyroM HalpaBIeHHAX

(puc. 3 ). Takaa cmcrema uposAs-
aser B o0meM ciaydae pasjnyHbe ; X
#eCTKOCTHEIE XapaKTePUCTHKHN B Ha- P ) e,
OpaBlIeHHAX X M Y H Ha3HBaeTcA Vi /o, a)
KOHCIMPYKMUBHO-0DMOMPONHOL NAU- L Ll T [,
moti. Ee pacyer MoxHO npubammeH- v/ v/ v/ v/ /]

- /A /e e/ A,
HO BHITOJHHTH KaK pacyeT yCJIOBHOM I I I I T
OPTOTPOLIHON NIACTHHE C KeCTKO- lﬂ(ﬂﬂ .

ctamua D,, D, n D,, BXogamumu B
ypapuenus ( 5 ). llycTs pas peGep, Puc. 3
AapajlIeNbHBIX OCH I, KECTKOCTh HA
nsrub EJ,;, Ha Kpyduenme GJy,, a
war paccranosku atux pebep b;. CoorBercTBenHo AaaA pebep, napaiielb-
neiX ocu y, uMeeM EJ,, GJyp, u a;. Ecan narubaioline 1 KpyTAlllue Mo-
MEHTH, BOSHHKalOIe B CeYeHHMX CTep;kHe#l, yCJOBHO PaBHOMEDHO pac-
UpeeJHTh HA JJHHE COOTBETCTBYWIIErc Iara paccraHopkm pelep, To
VKa3aHHHE KeCTKOCTH OPTOTPOLUHOM WIACTHHBE OYAYT

D=D+20; p=p1 B p=py [y ],

bl ' a ajy

rie D — yuauHppuueckas KeCTKOCTL CaMOl H30TPONHOM UJACTHHH,
Kotopaa ycmampaerca peGpamu. Ipm orcyrcrsum nnacTuHn (D = 0)
vpasuenue ( ¢ ) Gyaer npubam:ieHno oumcuBaTh u3rub vacroi Gamou-
HOM KJIETKH,

Ilonsitue o PACUCTC IIJIACTUHOK HA YIITPYIOM OCHOBAHHUHU

Ecnu maactuHa AeskuT Ha CILUIOMHOM AepOPMHPYEMOM OCHOBAHUHU, TO
opu 3apucu auddepeHuaabioro ypasHeHus uaruba HeobxogaMo yuecTh
pacupejelleHHYI0 TO IUIOWAJM IJIACTHHL Peaklmio (0THOP) OCHOBAaHUA
(puc. 4 ). O6o3nauup UHTEHCUBHOCTH OTHOpA I = r (z, Y), ypaBHeuue
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Teopust usruba mnacTun (ekuus 7)

yaruba s3annmeM Tak:

vivew =121 (8)

rie ¢ — HHTeHCHBHOCTh BHEINHeH pacumpefeJeHHod Harpysku. B 3apu-
CHMOCTH OT CBOMCTB AeiODMAPYEMOTO OCHOBAHHA CBA3h MEKAY OTHOPOM I
i nporubaMu w MoKeT GHITh pa3jamyHoidl. B mpaxrTuxe oueHp 4acTo HC-
HO0Ab3YIT H3BECTHYD H3 KypCa COHPOTHBIeHHA MaTepHaJ0B MOJAedb
Buukaepa, coriacHo KoTopoil r = kw, rae k — Ko3pdUHHEHT KeCTKO-
¢TH yupyroro ocHoBaHHs (XKoadHuueHT unocTenan).

[loncraBup 3Havyenne r B ( 8§ ) U mepeHecs WIEH, COMEp-KAIMMM HeH3-
BeCTHYI0 QYHKIHIO W, BIeBO, OKOHYATeNbHo NOJIyYAM ypaBHeHHe H3THOA
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ILTaCTHHH, Jexameit Ha BHHKJIepoBOM OCHOBAaHHH, B BHJe

k q
Vw4 —w=—=

Has ero muTerpuposanna npaMennM 060 N3 PACCMOTPEHHBIX METO-
708, Taw, gasa wapHmpHO omepToi njacTuHu (puc. 4 ) HArpyasry

¢ {x, y) m npornGu w (r, y) OpeACTABMM B BHJE ABOMHBIX
PAZOB:
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Teopust usrnba ruacTun (nekuus 7)

npuAeM K Taxou dopmyae

BIAA Wy
dmn
Wmn = m2 nZ 2 . (10 )
B uwactHoM ciyyae £ = 0 ( 10 ) coBuagaer ¢ GopmyJoi AJA 1ia-

~

CTHHH €3 yupyroro OCHOBAHMA.
Hannoe Jpemelme npefiojaraer, 4To CBA3W Me;KAY IJacTHHON ¥ yu-
PYTEM ocHoBaHWeM paboTaloT Kak Ha C;KaTHe, TAK ¥ Ha OTPHB (ABYCTO-
pounue cea3u). Takoe pemenue OyaeT BEPHO TOJLKO B TOM CJyuYae, eCiIy
C y4eToM BCexX Harpy3ox (Hampumep, coGCTBEHHOro BECA IJMTH) CyMMap-
Hasi peaKHUs BO BCEX TouKaX oNWPAHMA IIACTHHH Oyger c:k¥Malolueii.
B npoTuBHOM ciaydae myTeM IMoOcClefoBaTeJbHBIX NpubamreHuit Hamo
OonpefesiATL 30HY OTphiBa IJIBTH

OT OCHOBaHUA M ypaBHeHme ( 9 )

0 ey 4 peIaTh COBMECTHO AJf ABYX 30H:

JUIA 30HBI BAABIMBAHUA IIACTH-

Hbl B ocHoBamwe upm k, = k u

\ AJA 30HW oTpwBa mpH k, = 0.

§ Hdpyro#t  pacmpocTpaHeHHO
MoJledbl0 fedopMHPYeMOTo OCHO-
A BAHMA ABIACTCHA MOJdh YIPYIOTO

10.1y0eCKOHEYHOTO NPOCTPAaHCTBA
] l{ | (puc. 5 ). IlpornGu mosepxHo-

- CTH NOJYHNPOCTPAHCTBA  MOTYT
5 OHTH OLpeJeTeH oT pacupe-
NEeJIEHHOH HAaTpy3KH C LOMOINbIO
penieHua byccuHecKa

Tax, B Touke (z;, ¥;) oT oJemMeHTapHoH Harpy3kw r dz dy, npwio-

YReHHOH B TouKe (Z, ), HpoTub ¢ HOMOLIBIO ATOTC PEIIEHHNA MOKHO Ipell-
CTaBHTb B BHIE

Puc.

1—p2 § r(z, y)drdy
0

nE

w; =

(11 )

Vie—zi)?+(y—yi)®

f=] N 2

B nanmoi#t Mojeau cBA3b MEKIY NMpoCajKod OCHOBAHHA W; W MHTEH-
CHBHOCTBI) Harpys3ku r 3HauwMTeabHO OoJee CilokHag, UYeM B MOJelH,

BuHKJIepa, moJaTOMY 3ajada CYIIECTBEHHO YCJdo:xHsieTcsi. B Goabumnm-
cTBe Cly4aeB 3ajavya pacuera WJIHT, Je€KallUX Ha yOpyroM HOAYIPO-
¢TpaHCTBe, NpPUOAM/KEHHO penaeTcA YNUCIeHHO.
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