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.ll)m HCKJII0"1eHMR 11HTepcpepemi;mr H npocpH.'1HpoBaHl1R conpa'1<eHHbIX KpJ.rnOJIHHeHHblX no­
aepXHOCTeM pa3pa60TaH aJiropHTM (pJilC. 2), r,ne n - t{HCJIO KOHTpOJibHhrx' _T0"1eK; t - M0,11,YJib Kaca­

TeJibHOrO seKTop.a; t 1, t 2 - npoeKr.i;m-1 e,11,Hawrnoro KacaTeJihHoro seKTopa ·;;a ocJil 0 1X 1 H 0 1 Y1; k -
t{l1CJIO y-qacTKOB rJia,nKY!X KpHBb!X. 

Cao6o,nHbre OT HHTepcpepeHIJ;HH 3y6'laTb1e nepe,11,at.m :11 pe'1<yUIJilH Jl!HCTpyMeHT no3BOJIRIOT 113-
6e)KaTb no,D.pe3aHHM, 3aKJU1Hl1BaHl1M, onacHOH KOHIJ;eHTpaIJ;Jill1 HanpaJKeHl1M Jil yBeJil1'1Y!BalOT TO'l­
HOCTb 11 Ha,D.e'1<HOCTb Wl1pmwro KJiacca ,D;eTaJieH B MaWY1HOCTpoeHl1Jil. 

Jh1TepaTypa 

1. IIo,nKophITOB A .H . ABTOMaTYl3HpoBamrne :.meKTpoHHoe Mo,nenYiposam:te vi HCCJie):loBaHY1e 11H­
TepcpepeHri;YI:11 conpaJKeHHblX KpHBoJurnet1:HblX nosepxttocTe:ili Ha 6a3e 3UBM EC. - 0McK: 
3an.-CH6. KH. J.13,n-BO, 1976. 

2. A.c. 195841 CCCP. MHoro3axo,D.HaJ'I 'IHCTosan qepsnqaaa cppe3a I A.H. IIo,n1wpb1ToB 11 
B10JI. - 1967. - N2 10. 

3. IIo,1:11<opbITOB A.H. J1cKJIIO'ieH11e 11HTepcpepettri;1111 conpa'1<eHHbIX nosepxttocTe:ili 3y6qaTbIX 
rrepe.n:aq. I I INTERNATIONAL CONGRESS - GEAR TRANSMISSIONS - Sofia, Bulga­
ria, 1995. - C. 143 - 145. 

4 . Ilo,D.KOpbtTOB A.H., Manhri;es .IJ;.B. Scientific basics of geometry modelling conjugated 
curved surfaces excluding interference 11 Proceedings of the ath ICECGDG. Vol. 2. -
Austin, Texas, USA, 1998. - C. 56 - 59. 

Y}lK 621.9.08:311.14 f.A. 06opcKHi(. KaH,11,. TeXH. HayK, rrpocp. 

IlOCTPOEHHE 3<1><1>EKTJ1BHhIX CHCTEM 

YIIPABJIEHH.H HAJJ;EmHOCThlO CJIOatHhIX 

TEXHJtqECKHX CHCTEM 

I'.O. 06opcbKUii. Do6yAoBa elf>eKTHBHHX 
CKCTeM ynpaBJiiem1 HaAiHHiCTIO CKJiaAHHX 

"lleXHi"IHHX CHCTeM. 3arrponoHoBaHi CTPYKTypHi 
MO;n;eJii, CKJia,11,eHi 3 Bl1KOp11CTaHHRM arra pa Ty 
aJire6p11 JioriKH, UIO )l,03BOJHU0Tb BH3Ha'-mTJ1 
piBeHb Ha,niftHOCTi CKJiap;HJ1X TexHit.rnMX ClilCTeM. 
JIJ.IJI ynpaBJiiHHH Ha,11,iiliHiCTIO BBO,ll;B:Tb IlOH.RTTR 
" 3Ha'IJ1MiCTb" i 11BKJ1a,1:1" eJieMeHTiB B cniJihHiM 
3:/VMHOCTi Cl1CTeMl1. 

G.A. Oborsky. Construction of effective 
systems for controlling the reliability of 
complicated technical systems. Some struc­
tural models made with the u sae of algebra 
logics are offered. They allow to determine the 
level of reliability of complicated technical 
systems. The notions of "inportanse" and 
"input" of elements to the total reliability of 
the system are introdused for the purpose of 
managing. 

CoapeMeHHhre . TeHp;eHri;J.:111 yMeHbilleHvtH cpoKa MopaJibHOro 11 cp113YI'iecKoro CT a peHJ.:ta cJI0'1<­
HbIX TeXHJ1'ieCKlilX CHCTeM Ha nepBbIM B3rJiap; CHH)KalOT 3Ha'-!eH11e Ha)l,e'1<HOCTl1 lilX cpyHKIJ;l10H11po­
BaHMH. 0,D,HaKo, KaK J13B€CTHO, Ha,11,e)KHOCTb BKJIIO'{aeT B ce611 6e30TKa3HOCTb, ,[IOJlfOBe'IHOCTb, pe­
MOITTOllpHrO)l,HOCTb 11 coxpaa.ReMOCTb, J.:I B 3TOM CMblCJie o6ecne"1eHYie 6e30TKa3HOH pa60Tbl TeXHJ.:1-
qecKoli CHCTeMbl, KOTOpaa B 0,ll,HJ1X CJly<iaHX CB113aHa c npOCTbIM KOMcpOpTOM lil y.n.o6CTBOM, a B 
.D.pyroM c 6eaonacHOCThlO p;na '1<H3HY1 mop;eti:, 3acTas.n.11eT a oqepe,zi;Hoi1: paa o6paTJ1TbCR K sonpocy 

lleHHJI 11 06ecne'ieH11a Ha,11,e'1<HOCTY1 CJI0'1<HbIX TeXHJ19:eCKl1X CJilCTeM. 
a3pa60TKa mo6ot1: c11cTeMbI yrrpasneHl1J'I Ha"1J.:tHaeTc.R c orrpe,11,eJieHHR ueJI11 cpyHKIJ;l10H11posa­

PltMeM, 'ITO ri;eJib cpyHKIJ;J10HJ.:1poaaH11H CJI0'1<HOH TeXHYI'leCKoft cttcTeMbI - o6ecne'ieHJile 6e3-;-
0M pa6oTbI B mo6oit MOMeHT apeMett11. Ilp11 3TOM o6bI'IHO rrp11xo,D,J.:1TCH y'ittTbIBaTh so3p;e:WcT-

CKcTeMy c.nyqaifHhIX cpaKTopos, a noKa3aTeJIJ1 Kat{eCTBa cpyHKIJ;HOHY1posaHJ.:IR RBJI11IOTC11 
PHCTHKaMH c.riy'iaHHbIX npori;eccoB. . 
Tpoem1e acpcpeKTJ.:IBHblX CJ1CTeM yrrpasJieHHa HeB03MO)KHO 6e3 pa3pa60TKJ1 MaTeMaTH'le­

O.l(eJiei1, OIIHChIBalOIIJ;MX CBR3b_ BXOAHbIX H BbJX0,11,HblX rrapaMeTpoB. HaJIJ.:1"1J.:1e 6oJibWOro 'IYIC-

MAIIH1HOCTPOEHJ1E. TEXHOJIOfJ1R MET AJIJIOB 
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B 

3 3 2' 

3 
P1 JJa cpaKTOpOB, KOTOpbre OKa3hIBaIOT BJIMJ'IHJ1e Ha Ka'ie---- CTBO cpyHKl,\l10HMposaHl1H CMCTeMbI, CTaBMT B pa3p.R)J. 

Ba:>KHefturnx 3a):\a'l TaKme onpe ,D;eJJe HJ1e ,D;OMMHHpyro­

lll,MX cpaKTOpOB 11 ycTaHOBJie HJ1e CTenem1 HX BJIW.RHJ.ur· 

Ha aHaJU!3HPY.eMhlH BblXO,Zl;HOff napaMeTp, T.e. Ha Ha­

.n;e:>KHOCTb. 

PacKpblTHe "qepHoro Hll\HKa", Heo6xo,n;J1Moe ,n;Jis:i 

MaTeMaTwqec1wro on11caHHJl CJIO:>f<HOH CJ1CTeMbl, -

3a,n;a'la, KOTopaJI Tpe6yeT rJiy60K11x 3HaH11J1 oco6eHRo­

cTefl cpyHKl,\YfOHHpoBaHH.R KOHKpeTHOH CJllCTeMbl. 0,1:(-
P 4 ?3 HaKO, ecJIM KOHKpeTJII3HposaTb 3a,n;aqy ynpaBJieHJIIJl -

06ecne'{em1e 6e30TKa3HOro cpyHKI.l;HOHMpOBaHM.R, TO 
CmpyKmyprw.si .uoae.tib cucme.Mbt, cq- secbMa 3cpcpeKTHBHbIM .RBJIReTc.R 111cnoJihaosaH111e 

cmonu+eu ua mpex 3.ILeMenmoe cTpyKTYPHbIX MO.D;eJie171, KOTopbre c noMOU\blO annapa-

Ta aJire6pbl JIOrHKJ1 IT03BOJIJUOT ITOJlY'fHTb CTporoe 

aaaJmT:11qecKoe pemeHHe [1, 2]. OcHOBHa.R u.n:e.R MeTo.n:a cocTOJl!T B on11caHHM CJIO:>f<HOH cucTeMbI c 
noMOll.\hlO CTPYKTYPHbIX Mo,n;eJie.H, co.n;epmall.\HX Jion:1'ie cKJ1e aJieMeHTbI " M" , " MJIM" , 11 · 3aMeHoJ/i 

(Ha onpe.n:eJieHHOi1 cTa,n;MH attam-rna) Jiorn:qecKMX nepeMeHHbIX Ha Bepo.RTHOCTM Taro, 'iTO nepeMeH­

HaJI npHHHMaeT 3Ha'leHJile "l" J1JIH "O", 'lTO COOTBeTCTByeT pa6oTOCITOC06HoMy Jrn6o Hepa60Tocno­

co6HOMY COCTOHHJ1l0 Cl1CTeMbI. 

B Ka qecTse np11Mepa paccMoTpHM CTPYKTYPHYJO Mo,n;eJib Mexatt11qec1<ot1 c11cTeMbI, cocToRlll,e i:i 

113 Tpex 3JieMeHTOB, npe.n;cTaBJieHttylO Ha p11cym~e. 3To MO:lf<eT 6b!Th TeXHOJIOrH'leCKa.R CHCTe Ma, 

BhIITOJIHJllOlll,a.R TPM noc.ne.n;oBaTeJibHble onepau11H, HJJH JJl06aR TeXHHqecKaJI CJIICTeMa, COCTORUl,a.R 

H3 Tpex 6JioKoB. Oco6eHHOCThIO cJio:>KHbrx MexaHH'ieCKJ1x c11cTe M RBJIReTC.R TO, 'iTO pe3e ps11poaa­

a11e 3.zi;ecb pe,LIKO npnMeHReTC.R B q.11cTOM BH,n;e, a ,ll;Jlfl o6ecne'ieHHR Ha,n;e'KHOCTH xapaKTe pHbIM RB­

JUieTC.R npMMeHeHtte npMHL\Mna Jll36bITO'iHOCTl1 6oJiee 06U1,ero, 'ieM pe3 epBHposattl1e. PeaJI:113au:11ePi 

:noro npl1HUMna .RBJIReTC.R TO, 'iTO Ka:>1<,L1b1.i1 nocJJe).l.yIOlll,l1tt 3JieMeHT CTPYKTyptto J1 c xeMbI .11MeeT 

B03MOmHOCTb 11cnpaBHTb OTKa3 npe,n;bI,D;ylll,ero 3JieMeHTa , 113Me H.R.R CBOIO " ttarpy3Ky" . 'Y3JibI pa3-

BeTBJieHJilR A, B 11 C Ha CTPYKTypHoJ1 cxe Me cooTBeTcTBJKlT Jior11qecKoii cpy HKI.{l1H "MJIM" 11 0T­

pama10T B03MO:>KHOCTb CJ1CTeMbl pa6oTaTb B HOpMaJibHOM pe-'IO'!Me (2, 3) IIpH 6e30TKa3HOH pa6oT e 

3Jie MeHTOB, JIH60 C H3MeHeHHOH xapaKTepttCTHKOH ( 21
, 32

, 3
21

) npM OTKa3e npe).l.bIAYll1,Vl:X 3JieMe H-

TOB. 

McnoJib3Y.fl annapaT aJir e6phI Jiorvi:Ki--I, cpyttKL\HlO pa60Tocnoco6ttocTw c11cTe MbI Momtto npe.n;­

CTaBMTb B BW).l.e [2) 

(1) 
Pz X1 x2' X3 

y= = 
P3 x 1 x 21 x 3

,: 

P4 x1 x 2 x
3

2 

r,n,e P 1 ... P4 - KpaTqaJ1nrne nyTu ycnewttoro cpyHKUHOHMpo saHJl!R CJ1CTeMb1; 

X 1, X 2, ... X32 - pa3JIH'IHbie COCTO.RHWR 3JI€MeHTOB C.11CTeMbI, BXOJ.J.Rl.QHX B KpaT'iaHWJ1e ITYTH 

P1 .. .P4. 
Pac'ieT tta.n;emttoCTH cwcTeMbI y.n:o6tto n poso.n;Ji!Tb MCITOJJb3YR Ta6JIJ.f'iHbIH MeTo.n; [1 }, ,n;JIR qero 

cocTaBJI.ReTC.R Ta6JIMUa, B KOTopot1 cTpOKl1 c ooTBeTCTByroT eceM 3JieMettTaM c TpyKTypHoJ1 MO.D;eJil1, 

a B CTOJI6J:.~ax onpe .n;eJie HbI B03MO:>KHble nyTH ycnewHoro cpyHKUl!IOHHpo BaHH.R Cl!ICT€Mbl .11 11X c o q e -

TaHHR. 

Ta6JtU1.fa pac'iema naaeJ1Cuocmu cmpy?Cmypuoii .M.OOe.11.U 

MAillli1HOCTPOEHli1E. TEXHOJIOrm1 MET AJIJIOB 
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YrrpaBJieH11e Ha,nemHOCTblO CHCTeMbl Heo6xo,z:i;HMO ocy~eCTBJI.RTb KaK Ha 3Tarre rrpoeKTHposa­

HJitH, TaK H npa ee cPYHKUl10HJ1pOBaHJitH, ,D;JI.ff qero ,D;OJimHa 6bITb B03MOJKHOCTb orrpe,z:i;eJieHJ1.ff 

"cna6bIX MeCT". JiorJ1KO-BepOHTHOCTHbie MO,D;eJIJ1 II03BOJI.fflOT He TOJibKO KOJIJ1qeCTB€HHO o~eHJ1Tb 
Ha,z:i;e.mHOCTb CJIO)KHblX CJ1CTeM, HO H BbIRCHRTb poJib KOHKpeTHbIX 3JieMeHTOB B o6ecneqeHJ111 Ha­

,z:i;e.mHOCTJ1 BCeM CJ1CT€Mbl. c 3TOM ~eJI.blO BBe,D;eHbI xapaKTep11CTl1Kl1, KOTOpbie Ha3bIBalOTC.H 

"3HaqJ1MOCTblO" 11 "BKJia,D;OM
11 

3JieMeHTa B Ha,ne:>KHOCTb CMCTeMbI [l]. 
"3Ha'qJ1MOCTblO" 3xi 3JieMeHTa Xi B CJ1CTeMy y(x1 ... Xn) Ha3bIBaeTCR qacTHaR np0113BO,D;HaR OT 

BepoHTHOCTl1 6e30TKaaHoi1 pa6oTbI c11cTeMbI Re rro sepo.HTHOCTl1 6e30TKa3HOM pa6oTbI 3JieMeHTa Ri, 
T.e. 

3 . == 0P{y(x1 .. xn)=1} = oRc 
xi oP{xi =1} oRi 

(2) 

,l(.rr.H MOHOTOHHbIX CTPYKTYP 

- oRc - R(i) R(i) 
- iJR. - cl - co· 

1 

(3) 

r.ne R~1f .vi R~iJ - eepo.HTHOCTh 6eaoTKa3Hol1 pa6oTbt c11cTeMbI np11 a6coJIJOTHOM Ha,ne.mHOCTM 11 

a6coJIIOTHOM OTKa3e 3JieMeHTa xi COOTBeTCTBeHHO. 

AJirop11TM onpeAeJieHMH "aHa'IMMOCTH'' 3JleMeHTa xi, 6as11py10m11J1c.H Ha Ta6JIJ11lHOM MeTo,ne 

pacqeTa Ha,z:i;emHOCTl1 CJ1CTeMbl, CJie,ny10m11i1: 

- CTp011M Ta6JI11u;y pacqeTa Ha,z:i;e.mHOCTJ1 CJ1CTeMbl (CM. Ta6JI11uy); 

- Bbl'lepK11BaeM 113 Hee CTpoKy, COOTBeTCTBy10my10 3JieMeHTY xi; 

- Bb1qepK11BaeM 113 Hee CTOJI6Qbl, B KOTOpbIX 3JieMeHT Xi OTCYTCTByeT; 

- nepeMHomaeM B OCTaBWJ1XCR CTOJI6uax sepo.HTHOCTJ1 6e30TKa3HOM pa60Tbl Tex 3JieMeHTOB, 

KOTOpbie 3aII1Tp11XOBaHbI; 

- CKJla,D;bJBaeM pe3yJibTaTbI, noJiyt1eHHbie 8 pe3yJihTaTe nepeMHO>K€HJ1.H c yqeTOM 3HaKOB "·+" 
M "-" B Ta6J111u;e. 

Onpe,n;eJI11M, HanpHMep, "3Ha"tJJ1MOCTb" 3JieMeHTOB x 2 11 x 3 (cM. pHcyHoK) rrp11 ycJIOBl1J1 paBHOH 

Ha,z:i;e.mHOCTM scex 3JieMeHTOB CMCTeMht Ri=0,9 

3 = BRc = 2R2 -R3 - R 4 + R 5 = 0 821 · 
x2 8R2 , ' (4) 

3 ::::: oRc = 2R2 - 2R3 -R4 + 2R5 = 0 662. 
x3 8R3 ' 

(5) 

J.13 npnse,z:i;eHHbIX pac'tieTOB Bi-1,D;HO, t{TO BTOpOM 3JieMeHT J1MeeT 6oJiblliyIO 
11

3Haq11MOCTb" l1 RB­

JIJleTCH 6oJiee npe,nno'lTl'tTeJibHbIM np11 ynpasJ1eH:ttM aa,ne.maocTblO Re· Ilp11 3TOM "aaa"tJ.vtMoCTb" 

.)JieMeHTa Xi xapaKTepH3yeT CKOpOCTb M3MeHeHJ1.H Ha,n;e:>KHOCTl1 ClitCTeMbI, T.e. ycJIOBHYIO BepO.HT­

'HOCTb 6e30TKa3HOM pa60Tbl CJ1CTeM.bl rrpH ycJIOBJ.111 pa60Tocnoco6HOCTH 3JieMeHTa Xi. 
11

BKJia,D;oM" ::>JieMeHTa xi B Ha,z:i;e.mHOCTb c11cTeMbI y(x1···xn) Bxi Ha3bIBaeTc.R npoM3BeAeHne Be-

jlQHTHOCTJ1 6e3oTKa3Hoi1 pa6oTbI 3JieMeHTa Ri Ha ero "3Hat{J1MOCTb", T.e. 

RC 
Bxi = Ri . (6) 

R· i 
"B ,, KJia,n xapaKTep113yeT npi-ipa~ea11e Ha~e:>KHOCTJ1 Cl1CTeMbI nocJle BOCCTaHOBJieHJ1H 3JieMeH-

TOB ;ri. ~3 Hepa6oTocnoco6Horo cocTO.HH11.a B pa60Tocnoco6aoe . 

. OnpeAeJIJ1M "BKJia,n;" 3JieMeHTOB Xz 11 X3 B Ha,ne.mHOCTb CHCTeMbI (CM. p11cyHoK): 

8R 
Bx2 = R2 c = 0,9 · 0,821=0,739, (7) 

8R2 

oR 
Bx3 = R3 c = 0,9 · 0,662 = 0,596. (8) 

8R3 
113 I 

- _H:a'tlMMOCTb' aneMeHTa 3.ri xapaKTep113yeT MecTorronomeH11e 3JTeMeHTa xi B cTpyKType c11c-

MbI -· ,Y.(:t1 ... xn), a TaIOKe 3aBMCJ1MOCTb OT Bepo.HTHOCTei1 6e30TKa3HOM pa60TbI Bcex ,npyr11x 3JieMeH­:os CH:~'l,~MbI (KpoMe CaMoro 3JieMeHTa), a 11BKJia,z:i;" 3JleMeHTa Bxi xapaKTep113yeT He TOJibKO MeCTO­

~OJIOmf>HMe 3JieMeHTa Xi B CTPYKType, HO M CB.H3b c BepoRTHOCTblO 6e30TKa3HOi1 pa6oTbI scex 3Jie­

TOB ~T.OH CMCTeMbl, BKJIIO~aR i--ft- 3.JieMeHT. 

MAIIlJ1HOCTPOEHJ1E. TEXHOJIOfJ1fl MET AJIJIOB 
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TaKMM o6pa3oM, np11MeHeHMe CTPYKTYPHhIX Mo,n:eJieti: CJIO:>KHhIX c11cTeM, ocHoBaHHhrx Ha Jior11-
Ko-BepO.R:'.fHOCTHOM MeTo.n.e, no3BOJUieT iwppeKTHO pacKpbITb " qepHbIH .R:UV1K", a BBe,n.ett11e KP11Te.; 

p11eB "3HatfMMOCTl1" 11 "BKJia,n:a" 3JieMeHTOB - ocy~eCTBJIJ'[Tb nocTpoeH11e 3cpcpeKTl1BHOti: CMCTeMbl 

ynpaaJieH11.fI tta.n.e:>KHOCTh!O. 

JbtTepaTypa 

1. Pn611H11H H.A., qepKeCOB r .H. JlorMKO-BepO.HTHOCTHble MeTo.n.bI l1CCJie,n:oaaHJ1.fl Ha,n:e:>KHOCTJ1 

CTPYKTypHO-CJIOJKHbIX c11cTeM. - M .: Pa.n;110 J1 CB.R3b, 1981. 
\/ 2. 06opCKl1U r.A. I1p11MeHeH11e CTPYKTYPHb!X Mo.n.eJie:i1 ,[IJIJ'l nporH0311poaaHJ1.R: Ha,n.eJKHOCTl1 

TeXHOJioruqecK11X cucTeM / / MeTaJIJiopeJKyll.:(11e CTaHKJ!l. Peen. Me:>Kae,n:oMCTB. Hayq.-Texa. 

c6. - K , 1990. -C. 24 - 26. 

Y,!l.K 539.4:624.014 tl.M. IlaeKpaToB, KaH.n.. TeXH. HayK, CT. aayq. 

coTp., O.n;ec. 11H-T-noJI11roH Mo6ttJibHOi1 Texa.11K11, 

A.B. Kpae'lyR, 11H:>KeHep, 

B.C. Kpae'lyK, KaH,n:. TeXH. HayK, ,n.oQ. 
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METAJIJIOKOHCTPYK~HM MOBHJibHhIX MAillHH 

M .M . IIanxpamoe, A .B. Kpae'i.yK, B .C. 
Kpae'4.yx . O~inRa pecypcy anapiosaJJhBHX Me­
TanoRoRcTpyK~iif Mo6i.TJbHHX MaWHB. Po3rJI.H­
HyTo po3B'RaaHHH npo6JieM11 o~iHKY! pecypcy 
3Bap10saJibHl1X KOHCTpyK~iti: M06iJihHMX MaUIJ1H. 

N.M. Pankratov, A.V. Kravchuk, V .S. 
Kravchuk. Resource evaluation of vehicle 
welding constructions. A solution of the 
problem of resource evaluation of vehicle 
welding constructions is considered. 

CBapHoe coe.n.ntteHMe HBJIJ'leTCH HeperyJIRpHO:i1 MHOronapaMeTpnqecKOM 30HOM MeTaJIJIOKOHCT­

PYKQJ1M Mo6MJihHbIX Maw11H, Ha pecypc KOTopo:H BJitt.HeT MHoro cpaKTopos. KaK no1<a3aJia npaKnrna 
3KcrnryaTa~1111 , TaKJ1Ml1 ¢aKTopaM11 RBJI.fIIOTC.H npoJKoru, no.n.pe3hI, ropH•rne Tpell:(MHbI, MHopo,n:Hbie 
BKJIIQt.{eHMJ'l, OCTaTOt.{Hbie HanpmKeHM.H (1). HaJIM'iMe B CBapHb!X coe.n;MHeHM.fIX 30H c pa3Hb1Ml1 cpi.1-
3li'IKO-MexaHli'lqecKJ1Mli'I CBOMCTBaMM BJili'l.fieT He TOJlbKO Ha CTa.I:lJ1IO 3apo>K,n:eHJ1.R ycTaJIOCTHOM Tpe­

m11Hbl , HO 11 onpe,z:teJI.ReT npou;ecc ee p a 3BJ1TJ1.R. 
HecMoTp.R Ha 3HaqnTeJibHoe qMc.no pa6oT, nocsRmeHHbIX ,n:aHHOMY Borrpocy, pa6oTocnoco6-

HOCTb MeTaJIJIOKOHCTPYKU:MM M06J1JibHbIX M8llIJ1H Ha CT8.D.Mli'I pa3Bl1Tl1.H ycTaJIOCTHbIX TpemMH OCTa -
eTCR MaJIOJ13y'ieHHOti:. 

PaccMoTpMM ,D.Ba BapuaHTa nporH03MpoBaHli'IR pecypca MeTaJIJIOKOHCTPYKQli'IJ1: npocToJ1 
(cTaTM'ieCKli'I onpe.n.eJIMMO:i1) M CJIO:IKHOM (cTaTMt.{eCKli'I Heonpe)J.eJIMMoJ1). BbmOJIHeHHble B HATJ.1 MC­

cJie,n.oaaHM.R [2) noKa3aJI11, 'iTO pecypc npocThIX caapHbIX KOHCTPYKQMM MO:>KHO onpe,z:teJili'ITb KaK [3) 

N = (n - 2) . ~P {.!icr t ( Zhn~2J/2 - Z~':,~2J/2} (1) 

r,[le N - qJi'lc.no ~MKJIOB Harpy:IKeHJif.fI npli'I pa38HTMH Tpell:(MHbI OT l0 .n.o Zxp; 
lo - )1.JIMHa TpemMHbl B Haqa.ne BTopoti CTa,n:n11 npou;ecca Harpy:IKeHM.fl; 

ZKP - :tepuTuqec:tea.R .z:r,JIMHa TpemMHbI (oTKa3a li'IJIM npe,n;eJibHoro cocTO.fIHM.fI o6oeKTa); 
n - napaMeTp (B JiorapucpMHt.{eCKffX KOOp.Il;Y!HaTaX xapaKTep113yeT KOTaHreHC yrna H8KJIOHa 

Kpttso:H ycTaJiocTM K om lg N); 
Cp = n:n/2C l C2 - K03cpcpHu;MeHT; 
C 1 - K03cp¢HU:MeHT, onpe,n:eJI.fieMbIH 3Kcnep11MeHT8JlbH0 1 yqMTbIBaeT ¢opMy ,neTaJ111 11 pa3-

Mepbl Tpell:(MHbI; 

C2 - KOHCTaHTa MaTep:11a.na, onpe.n.e.n.R:eMa.R 3KCnepMMeHTaJibHo; 

/:J. o - np11Be,n:eHHaR s eJJJi'lt.{MHa pa3Maxa Hanp.R:>KeHMM npn nepeMeHHOM Harpy:1Kemu1. 

MAillJl1HOCTPOEHJ.1E. TEXHOJIOrYHI MET AJIJIOB 




