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PE3YJbLTATBI PACYHETOB HUJIHHAPA C PA3JIMYHBIMHU THITAMH
KOHEYHbBIX 3JIEMEHTOB

Mertoa KOHEUHBIX JIEMEHTOB ABIACTCS IPHOIH-
#EHHBIM MeToxoM. IIpu 9TOM B OOJIBLIMHCTBE COBpe-
MEHHBIX T1aKeTOB MPOrpaMM, NMPOBOIAIIMX 3THM Me-
TOJOM pacyéT KOHCTPYKUHI Ha MPOYHOCTD, 3aJI05KEHO
JOCTAaTOYHO OOIBLIOE KOJHYECTBO THIIOB KOHEYHBIX
JIIEMEHTOB, NIPHMEHEHHE KOTOPBEIX TpeOdyeT 00OCHO-
BaHMs M IIPOBEPKH MPABUIBHOCTH IOJNYy4acMBIX pe-
3yJIBTaTOB.

W3 Bcero MHOroo6pasus KOHEYHBIX 3JIEMEHTOB,
NpeJHA3HAYCHHbIX U1 pacdéra KOHCTPYKLUII Ha
IPOYHOCTb H 9acTOTHI COOCTBEHHBIX KolaeOaHHi, cpa-
3y OBUIH OTCEsSHBI JBYMEPHBIE TPEXY3JIOBbIE U TPEX-
MEpHBIE YETBIPEXY3TIOBBIE KOHEYHBIE DJIEMEHTBI, T. K.
y HHX Jed)opMaLuH [OCTOSHHbI B Ipelenax JJIeMeH-
Ta, a, clejoBareibHo, u HampsskeHus [1]. Ilostomy
HX PEKOMEHYIOT HCHOIb30BaTh TOJNLKO JUIs TpeBa-
pUTENBHBLIX OLGHOYHBIX pacuéroB. [lanee ObuIM BhI-
OpaHbl TOJBKO T€ 21E€MEHTBI, KOTOPbIE MpeaHA3HAYe-
HBl [l MOJEIHPOBAaHHA METalIOB, ¥ KOTOPBHIX €CThb
BO3MOXKHOCTh yuéTa HeIMHEHHBIX cBoHcTB. B pe-
3yabTare Jis AanbHelIMX ucciaeoBaHui ObUH 0TO-

OpaHbl cleqyloliMe KOHEUYHBIE JJeMeHTHl [2, 3]
(puc. 1): nBymepHbIH JTHHEHHBIH 4YeTBIPEXY3I0BOH C
omnuuell ocecHMMETPHM; JBYMEPHBIM KBaJpaTHUHBIH
BOCBMHY3/I0BOH € ONLHMEH OCEeCHMMMETPHM; TpEXMep-
HBIil JIHHEHHBIH BOCBMHY3JI0BOM; TpEXMEpHBIH KBaj-
paTHYHBIH JBAAIATHY3I0BOH.

Kamxasiit y3en AByMEpHBIX KOHEYHBIX SJIEMEHTOB
HMeeT JIBe CTeleHH CBODOJIBI — MepeMenieHHs B Ha-
npasineHuax ocedl X u Y. TpéxmepHble 3IeMEHTBI
HMEIOT COOTBETCTBEHHO TpH CTeleHH cBOOOXLI B Ka-
AKIOM y3IIe.

ITpoBepka mpaBUILHOCTH BHIOOpAa KOHEUHBIX
2JIEMEHTOB MPOBOJMIACE CPABHEHHEM MOJy4YaeMbIX
pe3y/IbTaTOB HAa MOJeau OeCKOHEYHO [IMHHOIO M-
JIMHJIPA, HATPYKCHHOTO NOCTOSIHHBIM MO JUIMHE BHYT-
pEHHHUM JaBlIeHUEM. DTO CBA3AHO C TEM, YTO BCE TEO-
perudeckue pacdérel Jedopmanuii ¥ HanpsxeHHH
HUIIHHIPOB HE YYHTHIBAIOT KpaeBbiX 3(D(eKToB, CBs-
3aHHBIX, HAIIPUMeEp, ¢ HAIHYHEM JHa.

TeopeTnueckue 3HAUEHHUs paaMATbHBIX aedop-

Puc. 1. Tunsl KoHeuHbIX 31eMeHMOE: @) O8YMEPHbII TUHEUHbI YeMbIPpeXy31060iU; §) 08yMepHblll K8aopamuy-
HbL 8OCLMUYZAO080I, 8) MPEXMEPHBIL TUHEUHbIT BOCLMUYZN0GOT, 2) MpexmMepHblil KeadpamuuHwlll 08adyamu-
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Puc. 2. Koneuno-anemenmuusle Moodenu mpyovi: é%
a) 0symepHas ocecuMmMempuytas; 6) mpéxmepHas

Puc. 3. Cxema sHewinux cun u cesseul
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Tabnuua 1. PesyneraTel pacuéToB OECKOHEYHO ATMHHOIO LHIMHAPA

PanuanbHble gehopMalvia, MKM OKBUBaJIEHTHbIE HanpsxeHus, Mlla
Tun xkoHeyHOrO 371€- Pacuérnoe Pacuérnoe
Teopernueckoe TeopeTHueckoe 3Ha-
MEHTa SHAYCHE 3HAYEHHE IO qeHme 3Ha4YeHHE M0
MKD MKD

2D nuHeHHBIH 240
2D kBaapaTHYHBIH

par 126 122 222
3D nuHeHHBIH 233
3D kBajpaTHYHBIH

Mauuid dRyep M DKBHBANEHTHBIX HANPIKEHHH Gigop
MOKHO OIpeeauTh U3 BblpaskeHuii [4, 5]:

2 2
d (d>+d:
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rae P — BHYTpeHHee AaBlcHHE padoueH KHUIKOCTH,
Ila;
E — monyne ynpyrocru, Ila;

meop 4

A — xoadpdunuent [lyaccona;

dy v dg — cooTBeTcTBEHHO, HAPYKHBIH H BHYT-
peHHHH JHaMeTpsbl UHIHHAPA.
LA

2-8°
re S — ToNMHA CTEHKH TUIMH/IPA, M.

IMeponauansHo Obula NOCTPOEHA JABYMepHas
OCECUMMETPHYHAsT  KOHEYHO-IEMEHTHAS  MOJeNb
(puc. 2, a). TonmuHa CTeHKH TpyObl OblIa MPUHATA
paBHOH TOJILKWHE CTEHKH UMIHMHAPA THAPOCTOHKH
IM130 u pasusnace 0,0225 m. Ilo TonuiuHe creHKH
MOAETUpYeMOH TpyObl OBIIO CO3/]aHO 3 KOHEUHBIX
QJIEMEHTA, a 110 OcH — 5. [l onHoro nogodus Tpéx-
MEPHYI0 MOJelb MOJIyYalH BpalleHHEeM ABYMEpHOH
ocecuMMmeTpuyHOR Moxenu Ha 360° (puc. 2, 6).

3areM Ha KaABLH y3eln BEPXHUX M HUKHUX MO-
BEepPXHOCTECH LMIMHApPA HAKIaAblBalOCh OrpaHHYCHHE
Ha IepeMelleHHe B OCEBOM HampaBleHHH (puc. 3).
DTHM HMHTHpPOBAJICH OECKOHEYHO [UIMHHBIA IH-

meop

nuHap. Jlanee NpHUKIaNblBaloCh JaBIE€HHE K BHYT-
peHHEH MOBEPXHOCTH MOJENH, YHCICHHO paBHOE
50-MTIla, nocie 4ero nNpoBOJHUIICS PACUET.

PesyabTarbl pacuéToB (3KBHBAICHTHBIE HAMps-
JeHHsl ¢ U paguanpuble gedopmanuu dR), nonyuen-
HBIC aHAJTUITUUECKUM CIIOCOOOM U ¢ HOMOIIBIO METO/A
KOHCYHBIX HJIEMEHTOB, CBECHBI B Ta0I. 1.

Kak BuaHo u3 Tabu. 1, 3Ha4YCHHS pPagHaNbHBIX
aedopMmanuii, MOTy4yeHHbIE ¢ HOMOIUBI) METOAd KO-
HEYHBIX 3JIEMEHTOB, IOJHOCTBIO COBIALAIOT MEXKIY
coboif, a B CpaBHEHUH C TCOPETHUYECKUMHU — Pa3HHUIA
coctapasier okoyo 3 %. CoBnajeHue 3HAUYCHHH, Mo-
JIy4EHHBIX C HMCHOJIb30BAHHEM JIMHEHHBIX M KBajapa-
THYHBIX KOHEYHBIX JIIEMEHTOB BBLI3BAHO TEM, YTO B
MOJE/IH OTCYTCTBYET I'eOMETPHYECKA] HEJIMHEHHOCTD.
PasHuuia pesynbTaToB TEOPETHYECKHX IKBHBAJICHT-
HBIX HaNpsKEHHH ¢ MOJENbIO U3 JIBYMEPHBIX KOHEY-
HBIX 3JIEMEHTOB C OILMEll 0CECHMMETPHM COCTABHIIA
okono & %, a ¢ Mojienblo U3 TpéxmepHsIX — 5 %. Bee
3TO TOBOPHT O XOPOLIGH CXOAMMOCTH PE3yJbTaTOB
Mexay coOoif, a, clleloBaTeNbHO, B JalbHEHIIEM O
JOCTOBEPHOCTH IIOJIYHaEMBIX PE3YIbTaTOB IIPH pac-
4yéte Mojenei Gosiee CII0KHBIX KOHCTpYKUui. OgHaKko
HeOOXOAMMO YUUTBLIBATH, YTO KBaJPaTUUHBIE dJIEMEH-
Tl TpeOyOT HaMHOro GoabuIe pecypcoB OBM u pe-
MEHH [T OPOBEJACHHA pacyéra, MPU 3TOM OHH Jal0T
Oonee To4HblE Pe3yIbTATHI, €CIH B MOJEIH €CTb I'€0-
METpHYECcKas HeJIMHEHHOCTb.
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