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npeoOpa3oBaHusL.
T
f1(x)=] fo(t) r(x.0)dt,
X

r(x,t) — QyHKUMs, 3aarouias 3a-
KOH IIEpepaclpee/iCHHs KYCKOB
Mo pasMepam Tpu apobnenun (7

— X); t— pasMep CTPYKTYPHOTO

aneMeHTa, 1 — MaKCHUMalbHBIH
pasmep f.
AHaTHTHYECKHE HCCIeI0Ba-

Hus OpuBend K audipepeHuuans-
HOMY ypaBHEHHIO DYHKUIHH F(X,1),
H3 KOTOPOH IIPH YaCTHBIX 3HaYe-
HUAX KOI(P(PUUMEHTOB CIEIYIOT
OCHOBHBIE 3aKOHBI PACTIpe/Ie/IeHUs
KYCKOBATOCTH
dr(x,t) 1+ p—mx"
=- r(x,t)
dx

npu m=1, n=1 nonyuaercst F —
pacnpesiencHue, nmpu  A=p — 3a-
KoH Posuna-Pamnepa. [TapameTps
n, p ONpedenslTCs YCIOBUAMH
paspylIeHus U CBOHCTBAMH MOPO-
B

O06006mas ucciaeqoBaHusd, Ka-

| ABTOpr CTaTbH.
Xopemuox
Anekceil AnekceeBuu
- IOKT. TE€XH. HayK, npod.kad. ropHbix
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carollyecss TIpaHyJIOMETPHH HE
pa3spylIEHHbIX M pa3pyLIeHHbIX
reoMaTepHanoB, IOCTPOCH sl
TEH30PHBIX XapaKTepHCTHK
CTPYKTYPHOCTH MAacCHBA TOPHBIX
MOPOJ, YCTAHOBJIEHBI CBA3H MEXK-
Ay OTAeibHBIMH TeH3opamu. Ilo-
Ka3aHo, 4TO OOJBIIMHCTBO paHee
BBE/ICHHBIX CKAIAPHBIX MOKazaTe-
Jell  CTPYKTYPHOCTH  SIBIAIOTCSH
COOTBETCTBYIOLIMMH  KOMIIOHCH-
TaMH TEH30pOB. TEH30PHBI TYCTOTHI
TPELIMH, TOBEPXHOCTHON IIOTHO-
CTH TpeIlMH, TPELUHHOH MyCcTOT-
HOCTH, MJIOTHOCTH TPELIHH H T.A.
U MX MHBapUAHTBl IPEACTABISIIOT
HanOoee MOJHBIE XapaKTepPHCTH-
KM CTPYKTYpPhl MAacCHBa TOPHBIX
IIOpPOJ, HO MEXKAY HHMH H 00bIU-
HBIM TPaHyJIOMETPHYECKHM CO-
CTaBOM €CTECTBEHHBIX CTPYKTYP-
HBIX OIOKOB M TPEIINH, HE TOBOPS
y’K€ 0 rpaHyJIOMETpHH NpH MeXxa-
HUYECKOM Ppa3pyLIeHuH, CBs3ei
10 CHX IIOP HE YCTaHOBJICHO.
Takum 0OpazoM, aHAIH3 MPO-
BEJCHHBIX HCCIIEIOBAHUH MOKa-
3a71, 4TO MOJEIHPOBAHHE KYCKO-
BaTOCTH IIPH MEXaHMYECKOM pa3-

[Ipeiic

Enena BanepseBna

- KaHJ. TeXH. HayK, JI01L. Kad. npu-
KJ1aJITHOH MaTeMaTHKH

B.B. BoeBoaun

PYLUIEHHH TOPHBIX HOPOJ IPOBO-
JUIIOCH TPAJIUIIMOHHO, C PACCMOT-
peHHeM pa3Mepa OTICNbHOCTEH
KaK craTHYeckuii psan, ¢ monbo-
poM QyHKUMIA pacripeaeneHust Is
yA00HOr0 MaTeMaTH4YecKOoro OIH-
canusa. MHOrma 10T cTatnueckuii
psAa He paccMaTpHBAICs Kak pe-
3ynbTaT peaNn3alMi  OMpejelcH-
HOTO MeXaHu3Ma paspylieHus
MaTepHana, 00JaNaloliero ompe-
JIENeHHON CcTpyKTypoil. OTcyTeT-
BYIOT Ja)Ke HpocTeifline 3IMmu-
pHUYeCKHEe MOJENH, [T03BOJSIONIHE
KOJIHYECTBEHHO OLEHHTH BIHAHHE
CTPYKTYPHBIX @apaMeTpoB  Ha
TpaHyJI0METPHUCCKHI cOCTaB
IPOJYKTOB MEXaHHYECKOro pas-
pyuweHusa. UYucTo TeopeTH4YecKH
PelINTh TaKylo 3ajady MoKa He-
Bo3MokHO. Ho, komMOuHHMpys pas-
JIMYHBIE METOJbl MOJEIMPOBAHUS,
MOKHO CTPOWUTH MOJENIH, YYHTEI-
BAlOIIHE M MEXaHH3M paspyle-
HHUA, U CTPYKTYpHBIE IapaMeTphbl
marepuana.

Ky3Henos

Bianumup Beesonoosuy

- KaHJ. TeXH. HayK, 101l Kad. rOpHbIX
MALIUH H KOMILIEKCOB

K BOITPOCY ONPEJEJEHUSA YIIPYTOM YCTOMYUBOCTH
CUJIOBBIX THAPOIIUJIMHAPOB METOAOM KOHEYHBIX 2JIEMEHTOB

IIpH NMPOEKTHPOBAHHHM CHJIOBBLIX TMIPOLHIMHI-
pOB, KPOME pacueTa Ha MPOYHOCTh, TPEOYETCs UCKATh
OTIpe/IENAIONIAs 3amac yrnpyroit

KPUTHYECKYIO CHITY,
YCTOHYHBOCTH.

B orpacneBom cranaapre [1] aTa cuna onpenens-

4
CTYNEHH, M

rae Py — xpurnueckas cuna, H;
E — monyms ynpyroctu matepuana, Ila;
Jn — MOMEHT WHEpIHMH NOMEPEUHOTO CEUEHHUSI

ercd u3 ypaBHeHus (1), pemnts KOTOpoe JOCTATOYHO
CIIOJKHO, 4 NIPOBECTH KaKoH-1u00 aHan3 BechbMa Tpy-
noemKas 3anada. J{ns ynpoieHus 3Toro srana pacye-
Ta CHJIOBBIX THAPOLUWIHHAPOB Ha Kadeape TOpHBIX
MamuH U komiuiekcoB Ky3['TY paspaborana mero-
JIMKA, OCHOBAHHAS HA METOJIE KOHEUHBIX 3JIEMEHTOB
[2], yuuTeIBarOwWas yroyl yCTaHOBKH I'MAPOLMIHH/-
pa (@) 1 epeKoc CMEXHBIX CTYIeHeH (7):

PK PK'
EJ,

JK 1
I3 /—l -1 t; K_.]
- EJZ (2 1) g EJ] .

[} — nnMHa nmepBOro yyacTka, pPaccTOSHHE OT
1eHTpa cephl Omops! (IIapHUpa) LHHIKHApPA 10 cepe-
JIUHBI a3l 38JICTTKH, M;

[ — nnvHa cunoOBOrO THMAPOUMIMHApA, pac-
CTOSIHME MEXAY LeHTpaMHu cdep (IapHUpOB) LHUIMH-
Jipa ¥ MITOKa, M.

B 9T0i MeroauKe NEpPBOHAYAIBHO C IOMOILBO
MaKkpoca aBTOMATHYECKH Te€HEpPHPYETCSA CTepiKHeBas
KOHEYHO-3JIEMEHTHAas MOJENb C  HaJOKeHHBIMH
BHCIIHUMH CHUJIAMH U CBS3SMH B COOTBETCTBHH C BbI-
Opannoii pacuetHoi cxemoil (puc. 1). HMcxonubm
JIAHHBIMH SIBJISIIOTCS: JUIMHBI YYaCTKOB I'MAPOLMIIMHI-
pa, BHYTPEHHHH H HapyXKHbBIH OHAMETp LHIHHIpPA,
BHYTPEHHHH H HApYXXHBII AMaMeTp LITOKA, YIOJ yc-
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TAHOBKH I'MIPOLIMINHIPA, ATHHA 0a3bl 3a€NKH, 330D
MEXKY IIOPIIHEM W LHMIHHIAPOM OIpejeaseMbli ux
MOJIIMH JIOIIYCKOB H CBOMCTBAa MaTepHAIOB LITOKA U
HuImHApa (Moayas ynpyroctd ¥ kodgduiment Ily-
accoHa).

Pacuer Benercs B ABa dTana: MpeaBapHTEIbHBIH
pacueTr (ompeleneHHe TeOMETPHYECKOH MaTpHILBI
JKECTKOCTH) H HEMOCPEACTBEHHOE OMpeIeIeHHE TOUEK
Oupypkauuy JIUHEAPU3UPOBAHHON 3ajauM ycTOHuu-
BOCTH (OTpe/ieNeHHe KPUTHYECKOH CHIIBI C MOMOIIBH
metona Jlanmoma). ITo okoHYaHHIO pacdera BBIBO-
JATCS TepBasi KpUTHYECKas cuia v gopMa ToTepH
YCTOHYMBOCTH.

IIpu Bceil nerkocTu JaHHONH METOJHKHY BO3HHKAET
BOMpPOC O BbIOOpE KOHEUHOTO dJeMEHTa A pPelleHns
[OCTABJICHHOH 3aJa4H, T.K. METOJl KOHEYHbIX 2JIEMEH-
TOB TMO3BOJISICT PEUIMTh OJHY M TYKE 3a7auy C HC-
MOJL30BAHHEM PA3HBIX THIIOB AJIEMEHTOB U MOATOMY
BO3HHKAaeT HEOOXOJMMOCTb B OLEHKE I0Jy4aeMbIX
pEe3yJIbTaTOB CPABHEHUEM C TCOPETHUECKHUMH W MEXK-
Iy co0oi.

Puc. 1. Pacuemusie cxemsi: a) c ompuyamenvroim
NepeKocomM CMENCHBIX Cmynenetl; 6) ¢ noa0HCU-
mejlbHbiM neper(ocaM CMEMNCHBIX cmyneHerJ

Jlns pemenus 3ajaay ynpyroi yCTOMUHMBOCTH CH-
JIOBBIX THAPOLMIMHAPOB B METOJE KOHEUHBIX NOJXO0-
IWUT JBa TUMA KOHEYHBIX JJIEMEHTOB: | — Danka ¢ Jk-
BHMBAJICHTHBIM TPAMOYTOJLHBIM [OMNEPEUHBIM Cede-
HueM; 2 — TpyGa. Y 5THX 37IEMEHTOB MO LIECTh CTere-
Hel cBOOOABI B KAXKIOM y37e: IepeMelleHHs BIOJb
oced X, Y u Z; Bpamenue Bokpyr ocei X, Y u Z.
OTIn4us 3aK/I04aeTcs B ONPENeIeHUH MOIMePEUHOr0
CeYEHUs M BO3MOXKHOCTH yd4e€Ta y BTOPOro THIA

IJIOTHOCTHA M JaBieHus BHyTpu TpyOwl. [lomepeunoe
CeueHHe y MepBOro THIA 3aJaeTCs ¢ MOMOIIBIO IUIO-
aay, MOMEHTa HHEPLUHUH H HauboNbIeH CTOPOHBI
MOTICPEYHOTO CCUCHHs (BHEITHMH THAMETp JUIA KpyT-
70r0 ceveHHs 06anok). Y BTOPOTO THIIA HEMOCPEICT-
BEHHO 3a/laHMEM BHELIHEro JHaMeTpa M TOJLIHHBI
CTEHKHU TPYOBI.

Jlns mpuMepa MpoBeieH aHalu3 HCIOJIb30BaHUS
ATHX THUIIOB KOHEYHBIX 3JE€MEHTOB B MojenH. [lpu
ATOM HE HCTIOIb30BATHCH JIOMOTHHUTEIBHBIE BO3MOXK-
HOCTH BTOPOTO THIA 3JeMEeHTa A7 OosbIiero mojao-
ous moneneil. KpuTHUYECKHE CHIBI  TOJYYCHBI IS
rMAPOCTONKH MeXaHHW3upoBaHHOH kpenu M130 mep-
BOIO THUIOpa3Mepa ¢ pPa3HbIM YIVIOM YCTaHOBKH
(puc. 2), BapbupyembIM OT -15 mo 15°, a yron nepe-
KOCa CMEXKHBIX CTYTCHEH Bcerja MpUHUMAICS IMOJI0-
KHUTENBHBIM, 3THM JIOCTHraloCch MOJEIHPOBAaHHE
JIBYX pacdeTHbIX cxeM (puc. 1).

Kak BuAHO U3 pHC. 2, pasHHLA Pe3yibTaTOB MpH
BCEX YIJax yCTAHOBKM He mpeBbimiaeT 3 %. 3To roso-
pPHT O MOCTATOYHO XOPOLICH CXOJAMMOCTH pe3yJbTa-
TOB MEKIy co00i. [lnsl OlIEHKH JOCTOBEPHOCTH IO-

P, H
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23000000 / |
22800000

22600000
s 4 =

22400000 / /),—-' '\.c\ \
22200000 7 N
22000000 /) =0= | THIT \\
21800000 / =02 tun \
1
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21400000 o, rpa,

-15 -10 -5 0 5 10 15

Puc. 2. 3asucumocmo kpumuyeckoi cuivl om yeia
ycma}m{mu

JYYEeHHBIX Pe3yNbTaTOBR OblNa paccuWTaHa KPHTHUE-
CKas CHJIa C MNOMOIIBI OTPaciaeBOil METOJIMKH IpH
HYJIEBOM YIJIE YCTaHOBKH M 0e3 ydera nepekoca
CMEKHBIX CTYIEHeil, T.K. HET BO3MOXXHOCTH Y4eCTb
3TH nmapameTpsl. PasHuLa pe3ynbTaToB ¢ MEPBLIM TH-
MOM KOHEYHEBIX 9JIEMEHTOB COCTaBHiIa 4YyTh Oolee
14 %, a co BropeIM uyTh Oonee 11 %.
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