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B craTie ua HpocTeii IpiMepaX HoKadjHBAETCH, O I TEOPHIL TAACTHIOR He MOXeT GLTh
BeeoGLEMATOLIER PACTETHON MOASNIL. Kasasn pactierias MoASAL, NO3BOAATOLIAN HATEIPUPOBATHE
TpexMepHLExX YPaBHERMIT TEOPHH YUPYIOCTH 10 NonepedHofl KOOPANNATE, ECTECTHRIID MMeCT CROM
NpeseAhl NPUMENIMOCTH, | Ol peACASTHE ITHX HPEASAOD ABAAETCH LPeAMETOM HEoOXOAMMEIX
AGARITEHITEY HCCAGAOBAHHIL

Kak NpHHATO, MAACTHHKOH HAJBIBACTCH IHAHHAPHHUECKOE B MACTHOCTH,
ApU3MATHUECKOE TeAD, BBICOTA .(TOALIIHHA) KOTOPOTO A CYLUECIBEHHO MEHLIIE
OT APYIHMX Pa3MepoB B MAOCKOCTH Hallpabii 10118,

BBUTENPHBEACHH0E OlpeAeACHHe  XapaKTepH3ycer AMIIBL  [EOMETpPHIO
(AACTHH KA, OAHAKO, MOAOXKEHHHIe B OCHOBY METOAGE pacdeld TOHKHX
HABCIHHOR [PEATOAOMEHHA HMEIOT hH3NIECKHH XapaKTep.

1. [pepioioxenisn O Inonepetibix AethopManHsax
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M O nNpeHeOpeXeHHH B IICPBhIX ABYX ypaBHeHHAX 0000LEIHOro SaKoHd [yka

BAMHHHEM [OilepedyHoro l'lO]JMG.J\bHOI‘O HanpsiKeHna 0'33 o cpapHenyr C

HOPMAABLHBLIMY HAIPSUKEHHAMH Oy, Op, TPHBOMIT K KABCCHYCCKOW MOAEAH
pacuera Ha H3rH0 TOHKKX MAACTHHOK (reopusn Kupxroda - 1850 roa).
Funoressr (1.1) MMelOT NPOCIYIO TEOMETPHUECKYIO HHTEPIPETaILHIO.
HopMaABHBIH K CPeAHHHOH TIAOCKOCTH (X5 =(0) AHMHEHHBIH SAEMEHT [10CAE
AedpopManMi  OCTaercs HOPMAALHBIM K ActhopMHPOBAHHOH CPEAHHHOM
HAOCKOCTH W He MeHfer cBoio AAHHY., (DAaKTHUECKH H3OTPOMHOC TEAC
3aMeHAeTCsl HEeKOTOPOH MOAEGABIO TPAHCBEPCAALHO-HIOTPOIHOTO reaa [1].
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= 1 V' ( ) o 1 - 1 s 1
ey = ‘Ecsz il Oy tOn) €= ‘é—fcw E "Gicuv €p = 5511 (1.2)
AASl KOTOPOTO MOTNEpedHble XapaKTepHCTHKH YIpYyrocrid
E' >0, G'—w (1.3)
[puueM M3 YCAOBHS Ev' = ENV' caeayer, uro V' —0.
3AeCh H B AdABHEHIUEM BCe oGosHaueHus obmenpuHaTse [1-4].
M3 (1.2), npu (1.3) caeayer

1 1 1
& :TE-(GH —VGQ:), €0 = 'E(Uzz _\"Gll)’ € =EU13

e; =0, ¢;=0, €= 0 (1.4)
410 COBIAAAET € PE3YALTATOM KAQCCHIECKOH TeopHH HAACTHHOK [2-3].

Ma (1.2), (1.4) chepyer, UIO @CAM MATepHaA Teaa Ha CaMoM AgAe
1'pu!u:m-*.pca,\mm-H:scrrpcnﬁb{ﬁ (OpTOTPOIHEI), TO NpH E/E, GIG (ans
OpIOTPOIHOTO TeAd EE,, E1E; G, 1G;, G,,/G,,) Menbllle eAHHHILD,
omMGKa, BHOCHMAaf  KAACCHUECKOH TeopHei, yMmeHbuiaercd, a [pH
E1E >1, G/G' > —ypennuusaercs MOHOTOHHO € YBGAHUCHHEM  STHX
ornoutenn. Mpu £/ E'>>1, G/G' >>1 obaacts IPUMEHEHHS KAACCHUICCKOH
TEOPHH AACTHHOK CYLECTBEHHO ymennmaercs [1].

PacueTHEIe MOAGAH HAACTHIOK, YUHTBIBAIOIIHE [IOARTAHBOCTE MaTepHaAd
NeAd B MOTMEPEYHOM HAIPABAGHHH  (YTOHHEHIILIC TeopHH) (PaKTHIECKH
[IO3ROASIOT YBEAHUHTE BO3MOXKHBIE JHATeHHS OTHOCHTEABHOM TOALIWHBL H
PACUIMPHTE KABCC paccMaTpUBAEMBIX 3aAdT 15,61

9. OAHAKO, 1P pacyerax MAACTHHOK, VTOUHEHHEIE TEOPHH, COACPXKAIHAE

7 0
LONPARKH K KAACCHUECKOH TEOpHH HOPHAKA h*la” A H30TPONHRIX
2 fe
paactupok W Eh /G'a® AAj TPEHCBEPCAABHO-M3OTPOLHBIX MAACTHHOK,
AOANKHBI TTPUMEHATLCH € HEKOTOPOH OETOPOXKHOCTHIO.
B NOATBEPXAGHHC BBINIECKA3RRHON0 PACCMOTPAM  IIpUMEp  3aAAUH
ofuuBocTA AnHHOR (b >>4a) [IpSIt40YTOABHOR TAGCTHIIKM  TOAIUMHREL h,

(SKATON MPOAOALHLIM YEHAHEM B
Mo KAGCCHUECKOH H YTOUHEHHOA {1] TeopHiM KPUTHUECKHE YCHAHA
'a'pns1cn(-.pt:fmb|:0—n3c-‘1'|:onnoﬁ MAGCTHEEY CYTh
= LA P
PhepE D= E = - = — (2.1)
v Eh

- lOll—\»'zkf'a2
rae D= El’ /]2(1 -vz) — JECTKOCTL HA H3THO,
KpuTHUeCKOEe YCHAHE qoif JKe MAACTHHKH, OIPEAGAeHHOE € YUETOM
AedhopManuil HAUaARHOro COCTOAHMSA e1° b e;’l. TO eCclh € Y4eroM H3MeHeHHd
{THPRHEEL H TOAUIMHBL TAACTHHKH AO NOTEpH YCTORUABOCTH, CYTh

P = (2.2)

P,
- G v)er
126— v EZ
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3pech B CAYNAE WIOTPOUHOH [AACTHHKH E/G'=2(1+v), v'=v. Ipu
v=03, hia=02 v
i i
P, =0898P, P =1117R
{i OMERMANO, UTO 1PH COBMECTHOM YUETe BAWSAHMS IONEpeuHbIX CABUIOB M
pcopMatuit €l el HAYBABHOIO  COCTOSIHMA  KAACCHUECKaN  TCOPHS

.
YPaBHOBENIEHA H AASL H3O0TPONHGH AQCTHHKH PAKTHIECKH Pk], — 2

B cAydae Ke TpPaHCBEPCaAbHO-HAOTPOMHEIX MAACTHHOK YACALH Bl BEC
MONPABOYHOrO 4AeHa B (2.1) yBeAHuHBAETCH C YBEAHUCHHEM  OTHOMCHHA
[/G' w upHoGperaer AOMHHHpYIOIlge 3HAUEGHHE M0  CPABHEHHIO C
HONPABKOH, CEA3aHHON C YMETOM HAHAALILIX ActhopMaiiHH.

3. PaccMOTPHM APYTOH npocredHi npusMep. [Tycrh saMKiyas kpyronas
IMAHHADHUECKas 0O0AQUKA € pasMepaMH I, R, h u co cBoGOAIBIMH TOPIAMH
JAUPYMEND BHYTPEHHHM AABASHHEM ¢ .

Mo GeaMOMEHTHON TEOPHH OTAHUHOE OT HYAR HANpSMeHHe

o), = Rgh (3.1}

ECAM yuecTh YBEAHUCHHC DIAHYCA HA BEAMUHIY GR* | ER w ymenmimenue

TOALHIE! NpHOAMXKERHO Ha VGR/ A, 1o

B

0 qR vgit
oo ke | M 3.2
pham e Eh] G

3acch Houpapka of ydera wametenns R, A umeer nopapok Rih, aro
yKaapiBaer Ha HeoGXOAMMOCTh GOAee OCTOPOXHOIO NMDHMEHEHHA METOAOR,
OCHOBAHHBIX Ha PASAOKEHHSX 110 MaroMy napamerpy A/ R.

4, Mapecrno |4], wro ¢ yMeHblEHHEM OTHOCHTEALHOH  TOATITHHE
naactunku hic, we ¢=min(a, b), YBEAMUHBASTCA AOTYCIHMOE 3JHAUCHHE
(MpepeABHOE 3HAYeHHe) OTHOCHTEALHOTO nporuba w/h, AarnG mapnupHo
ONepIoil 110 UeTLIPEM KpasM KBAAPATHOH MAACTHHKH (a=h), sarpyseHHoH
NOCTOSIHHBIM AGBAGHHEM ¢, B [EpBOM [PHOAHKEHHM, 1PH v=03,
ONUCHIBAGTCS YpABHEHHEM

251f+ ' =q (4.1)

T = 2o
tae f = flh, §=9a"q/8T°h'E, [ —uporud B ueHTpe NAACIUIKY,

3pech, npH [ ~Hh, BAMSIME DTOPOTO CAAIAEMOI0 B ACBOH HaCTH
CymecTReHHO.  AMHEHHBIE  YPaBHeHMs — paciera  TOHKMX — TAGCTHHOK,
OCHOBAHHEe Ha MAAOCTH OTHOCHTEABHOH TOAUIHHEL, MOIYT IPHBECTH K
IHAUMTEABHBIM TOTPEIIHOCTAM, T.K.  AMl  AOCTATOUHO MAABIX  TOAILMH
YpanHeHMs paBHOBECHS W TEOMETPHUECKHE COOTHOLIGHHA  CTaHOBATCH
HeAMHEeHHBIMH (rHOKas mAacTHHKa) [4].

HanpuMep, MA [PEAGABHOTO COCTOSHMA KDAAPATHOH MAGCTHHKM 3
BBICOKOIPOUHON CTAAH, TIPH YPOBHE AOTYCTHMOTO HalpIKeHHst O, = E/200,
NOAYHAETCH

g. =351xr/en?, f,=0,570 npu h=al30
q.=2L1xr/ex?, f.=0919 npu h=al40
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q. =154xr/cw’, f. =130 npu h=al50
TAC Ga; fo - COOTBETCIBYIONIHE IPEACABHBIE SHANEHHS HOCTOAHHOTO AGBACHHA
¢, 1 MAKCHMAALHOIO nporuGa (Mporub B ueHrpe) f
B AMHERHOH 0CTaoBKe B PACCMATPHBAEMOM NPHMEpe MOAYIaeTC
q. =34,5kI/en?, f. =0,698 npu h=al30
q. =19,5kr/cy?, fo =114 npu A =al40
g, =12,5kr/en?, fu =177 npu h=al50

3pecs  oumbka B Mecymied  CHOCODHOCTH,  BCAGACTHUE HeyueTa
HOAMHGNHOCTR, CraHoBHTCH auaunrentii npH A/a=1/40 u cocrasaict
7,7% upn  h=al/40 w 19% npu h=a/50. Omudka AAT NPEASALHOTO
AlaUeHHH  MAKCHMAABHOTO TPOTHGA JAMHTEeALL  YXKE HPH h=a/30 wn
cocrapater 22,5%.

Takum 0OpazoM, AMHEHHas KAGCCHUGCKAs TeOpWsl, ocuonannai i
CYLECTBENHON MAAOCTH OTHOMEHH hla, npasoMepHa AHIIE AAS HE OMEHb
TOHKHX MAGCTHHOK.

PaCCMOTPEHILIC  BHIIIG NPOCTEHIINE NPUMEpBl NOKAZHBAIOT, U0 1
TEOPHH 1AACTHHOK HE MOMET GLITh BCCODLEMAIOIIECH PACISTHOH MOACAH.
Ka#pas pAcuerias MOAGAb, MO3BOAAIOAS MHTEIPHPOBANHE TpexMepHbix
YPABHEHHH TEOPHH YNPYTOCTH 110 HONEPeHod KOOPAMHATE, ECTECTBeHHO
WMEeT CROM TIDEAGAbl TPHMEHHMOCTH, M ONDEACACHHE OFHX NPEACAOE
ABASIETCH NPEAMETOM HEOGXOAMMBIX AAALHEHLIHX HCCABAOBAHHI.
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