Mamemamuueckue

CMPYEMYPHL U MOOJEAUPOBAHUE
2003, BBuL. 12, ¢. 107-112 VK 616.314.11

MATEMATNYECKA4A MOAEJIb /IBYKOPHEBOI'O
3YBA IIOCJIE KOPOHAPOPA UK VYJIAPHONI
CEITAPAIINN

H.H. Heckpeba, A.K. I'yn, B.M. Cemeniok, A.B. ApTioxoB

BBenenue

B nocneanune pecarunerus A NpeaynpezKaeHus yIaleHud IBYKOPHEBOro 3y0a mpu
JIOKAJIM3aIIK TTATOJOIHIECKOro mporecca B obaactu dbypraiun (PacXozK IeHns) Kop-
Hell UCMOIB3YIOT 3yDOCOXPAHSIIONLYIO OMePAIMi0 — KOPOHAPOPAAUKYJISIPHYIO cernapa-
. HecMoTpsa na onpeieieHHbIe YCIIeXH, TOCTUTHYTHIE TTPU PENTeHUH TAHHO| Mpo-
oembr [2,3,8,17|, HET MONHBIX JAHHBIX O BO3SMOYKHOI CTEIIEHU HAIDYYKEHHs OMOPHO-
VAePZKHUBAIOIETO ammapaTa 3yba mocie MpoBeIeHus celapalun. IBaseTcs Jau mep-
CHHEKTUBHBIM HCIIOJIB30BaHUE MMOJIYYEeHHBIX CeFMeHTOB? ,.H‘.HH U3y4YCeHUA OCO6€HHOCT€I71
CHUCTEMBI <<3y6 — KOCTHas TKaHb MapOAdOHTa», BOBMO2KHO IIPpUMEHEHNE KOMIIBIOTEPHO-
ro MOJIEJINPOBAHNsT HA OCHOBEe MeToja KoHedHbIX daeMentoB (MKD), koropsrii mos-
BOJISIET CO3JaBATh MOIEIN JIFOOOH TeOMeTPUYIECKO CJIOKHOCTU C 33JaHHON TOYHO-
CTBIO, YIUTHIBATH OCOOEHHOCTH CTPYKTYPhl OOBEKTA U JIETKO H3MEHSTh MapaMeTphbl
BHEITHUX Harpys3ok [4,7,9-16].

1. IHenn

OnpeneuTh BO3MOXKHYIO CTeNeHb HarpyKeHHsI CerMEHTOB JIBYKOPHEBBIX 3y0OOB,
OCTABIIIUXCS TIOC/TE TTPOBEJIEHNT KOPOHAPOPATUKYJISPHOU cenapalni.

2. MarepuaJj 1 MeTOIUKA

C 1moMOIIbI0 MAaTEeMATHYECKOTO MOJIEJUPOBAHMS BO3ACHCTBHUS Pa3INIHON BeJIUYN-
HOl Harpy3ku (cBsa3ka makeroB nporpamm «SOLIDWORKS 2001/COSMOWORKS
6.0» HA OCHOBE MeTOJ]a KOHEYHBIX JIEMEHTOB) M3YUeHbI MOKA3ATETH HAIPSIKEHHO-
11ehOPMHUPOBAHHOIO COCTOSHIS WHTAKTHBIX CEIMEHTOB JIBYKOPHEBBIX 3y0OB HA, IIPHU-
Mepe HUZKHUX OOJIBIMIX KOPEHHbBIX 3y00B (HUKHUX MOJISIPOB) MPH PA3JHIHBIX BEJIH-
qnHax Harpy3ku. OCHOBOW KOMIBIOTEPHBIX MOIEEH CIYKUIN Pe3yabTaThl MOpEO-
merpun [1]. Vcnonb3oBaiun TpexMepHbie MOJETH 00beKTOB. MogenpoBain BepTu-
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Puc. 1. Hanpsizkenus mj1st Moein cerMenTa 3y0a mocjie KOpOHAPOPAIUKYJISPHON Cemapaliuu mpu
HECHMMETPUIHON BEPTUKAJIBLHON HArPy3Ke B 3 KT

KaJbHYIO HECUMMETPUUIHYIO Harpy3ky B 3, 30, 60 u 90 xr. /Ina ynporennsa Momenn
MPE/INOIAraaoCh, 9T0 OOBEKT MEeJTUKOM COCTOUT U3 JeHTHHA. Moje n peajan30BaHbI
NI VHEDUIHPOBAHHOTO 00bEKTa, COUETAIONIEr0 B PaBHOI cTeleHu cpeanue apud-
MeTHYecKre napamMeTphl IEPBOT0 U BTOPOT0 HUXKHUX OOJIBITAX KOPEHHBIX 3y00B. [Ipu
OCYIIECTBJICHUU KOMITBIOTEPHBIX IKCIEPUMEHTOB HAKJIA/IBIBAJIOCH YCIOBUE HYJIEBOTO
IPAHUYHOTO MepeMeniennst (KeCTKOro 3akperuienns). [loyueHa mojiHas KapTHHA
pacIpejieieHnsl HANPSKeHHBIX COCTOsIHUI (B BUJe IBETHBIX 30H). [losBienue 06-
IIUPHBIX 30H C HANPSKEHUSIMHE, TPEBOCXOISIINMHI MPEIe MPOYHOCTU JeHTHHA — 42
H/MM2 [5,6] TpakTOBaIM KAaK CHTYAIMIO, BEAYILYIO K Pa3pyIIeHHUIO.

3. Pe3yabTaThl

[Tpn BepTUKAJBLHON HECMMMETPUYHON HArpy3Ke HAMOOILIINE HAIPSIKCHUS PEru-
CTPUPOBAIN B 00JacTH TpuiokKenuss cuiabl. OHK cocraBiasan 3,7 H/MM2 1pH Ha-
rpy3ke B 3 kr (puc.l), 34,3 u/MM2 npu Harpyske B 30 kr (puc.2), 67,0 u/MM2 npu
uarpyske B 60 kr (puc.3), a npu marpyske B 90 kr — 104,3 u/mm2 (puc.4). Hecummer-
pHYHAL HATPY3KA B 3 KT He OKA3BIBACT HETATHBHOIO BIMAHUS HA TBEPIbIC TKAHH Cer-
MEHTOB II0C/JIe MOJEJTUPOBAHUS KOPOHAPOPAIUKYJIAPHO cemapanuu. [Ipn narpyske
B 30 Kr mpejes MPOYHOCTH HE MepeiieH, 0JHAKO BHYTPEHHee HANPSAZKeHHe B HEKO-
TOPBLIX O0JIACTAX CTAHOBHTCSA 3HAYUTENILHBIM. YBEIMUCHHE HArpy3KH 10 60 Kr BbI-
3BIBACT IIOABJICHHE 30H C HANPSKEHUSMH, PEBOCXOMAIIAMA KPUTHICCKUI Mpeet,
T.e. IOABJSIOTCA 30HBI paspylrenuda. Harpyxxenne co 3nagenueMm B 90 K gBIgeTCs
OJHO3HAYHO KPUTHYCCKHUM JIJIsl MOJAEIN CerMEHTOB HUZKHErO MOJISAPA, OCTABIINXCS B
aJIbBEOJIE YEII0CTH MOCIe MPOBEJACHUsT KOPOHAPOPAIUKYIAPHOI cenapamnnm.
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Puc. 2. Hanpsokenust 11t MOIEIN CErMeHTa 3y0a moce KOPOHAPOPAAUKYJIIPHON Cemapalun mpu
HECUMMETPUIHON BEePTUKAJIbHONI HArpy3ke B 30 KT

W

Puc. 3. Hanpsokenust 11t MOIEIn CerMenTa 3y0a moce KOPOHAPOPAIUKYJISIPHON Cemapalun mpu
HECUMMETPUIHOW BEPTUKAJIbHONI HArpy3kKe B 60 Kr
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Puc. 4. Hanpsizkenus 11t MOIeIn cerMenTa 3y0a mocjie KOpOHAPOPAIUKYISPHON Cemapaluu mpu
HECUMMETPUIHOM BepTUKAIbHON Harpy3ke B 90 Kr

Puc. 5. 'paduk 3aBUCHMOCTH HATPSAKEHUN CEMMEHTOB TOCIE MOJEJIUPOBAHUS CEMAPAIIMH OT
3HAYEHUl BEPTUKAJILHON HECUMMETPUIHON HAIPY3KHU (POPU3OHTAJIbHAS JIMHUS — [P
OPOYHOCTH JIEHTUHA)
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Cormacno pe3yabTaTaM MaTeMaTHICCKOr0 KOMIILIOTEPHOIO SKCIIePUMEHTA HECHM-
MeTpuuHasg HAarpyska B 30 KI' He 4BIgeTcd s MEeJOCTHOCTH CeTMEHTOB HHZKHETO
MOJIpa MOCIe MOJCTHPOBAHAS KOPOHAPOPAIUKY/ISAPHO cemapanul KpUTHICCKOI.
Paszpymaronmmu HATPSIZKeHUSIMI COTIPOBOK IaeTcst Harpy3ka 6osee 30 kr (puc.5).

HOﬂyquHbIe B KOMIBIOTEPHBIX JKCHEPpHUMEHTaX JaHHbIe O HallPpAXKEeHHO-
1ebOPMUPOBAHHBIX COCTOAHUAX CETMEHTOB HUKHUX OONBLIIMX KOPEHHBIX 3y00B MO3-
BOJIAIOT OXapaKTePH30BATh OCHOBHBLIC OMOMEXaHMYEeCKHe MPOIECCHI, MPOUCXOIAIINe
10/ JeiicTBAeM pa3/JMYHOi HATPY3KHM U CIPOTHO3UPOBATL (DYHKIMOHATLHYIO IEeH-
HOCTH CeIrMEHTOB KaK BO3MO2KHBIX OIOPHbBIX 3JIEMEHTOB 3Y6HBIX IMpOTE308B.

BriBoapl

Mopdomerpudeckre nokasare/jim MOTYT CJIYZKHTH OCHOBON JIJIsi TTPOTHO3UPOBAHUS
CTEIIeHN WCIOTB30BAHUS CETMEHTOB 3YOOB IOC/TIe MPOBEJEHUS 3YOOCOXPAHSIOIIX
oTepalyii B KA4eCTBE OMOPBI OPTOMEINIeCKUX KOHCTPYKIHUil. CerMeHThl JBYKOpHe-
BBIX 3yOOB MOCTIE TTPOBEIEHUsT KOPOHAPOPAJTUKYISIPHON Cemapali COXPAHIIOT 3Ha~
YUTEJILHBIN 3a1mac NTPOYHOCTH, KPUTHIECKON siBJIsieTcs Harpys3ka oojiee 30 Kr.
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