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Paccmarp PHUP pTas- N0 KOHTYPY: NPAMOYronbHan- nnadiim uaroToBNeHHas: f7=in 3
HOCMOEes OpTOTP 0 KO Ly (-] p (KM)

MpeanonaraeTcs, YTO & NaKeTe MAACTHHKW MO TONUWWHE MOHOC/IOH KM pacnonoskeHsl nNocMepeaHo
nop, yrnamu iq] K ocH OX. B 3ToM cny4ae NaxkeT MIACTHHKK B LENOM MOMXHO CYMTATE OPTOTRONHLIM.

PelaeTca 3afa4a OnTHMansHoro BeGopa yrnoe yrnaaku MoHocnoes KM no TONLMHE NNACTHHKW npu
ee noc obueme, b 0 HaMBOoNblUee AONYCTHMOE M3 YCNOBHA MPOYHOCTH MaKCHMAanb-
Hoe HaNaNbHOTO BO3MYLY nph cobic Koneb MAACTHHKH C 330aHHBIMH Hauank-

HbIMH YCNOBHAMM.

PaccMaTpHBaeTcs WAPHWPHO-ONepTasa No KOHTYpY NpAMoyronbHas nnactuHka
paamepamu d,b,h, usrotoeNeHHas M3 MOHOCNOEB OPTOTPOMHOFO KOMMOSWUHOH=
Horo matepuana ( KM).

MnacTiHKa OTHEeceHa K npaMoyronbHoH cucteme koopauHat 0xyz Tak, uto
koopauHaTHas nnockocts z =0 coBnafiaeT ¢ cpefiHHOA NNIOCKOCTbIO NNACTHHKH.

MpeanonaraeTcs, YTo B NakeTe NAACTHHKH NO TOALMHE MOHOC/OH KM pacno-
NioYKeHbl nooyepeaHo nog yrnaMu +¢ k oci 0x . B atom cnydae naker naacTuH-
KW B LE/IOM MOXHO CYWTaTh OPTOTPONHBIM.

Pewaetcs 3agaya onTMMansHoro Bbibopa yrioB YkAafkd MoHocnoes KM no
TOALUMHE NNACTMHKA NPH ee nocToaHHoM ofbeme, obecneunBaiollero Haubonbliee
[ONYCTUMOE W3 YCNOBHA MPOMHOCTH MaKcHManbHOe 3HaueHWe HayanbHOro BO3My=
LLEHWSA NpH coBCTBEHHLIX KoneBaHWAX NAACTHHKY € HaiaibHbIMH YCNIOBHAMMU.
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PaccMaTprBaloTca YHCNOBbIE NPUMEPb! NP PasfHuHbIX HauanbHbIX YCAOBHUAX W
3HaueHWAX rabapuTHbLIX Pa3MepoB NNAcTHHKH.

Cnegyer OTMETUTL, 4TO ONTWMH3AUWOHHble 3afadn KonebaHWH nAAcTMH Npw
Pa3NuuHbIX OrpaHWUYeHHAX W KPWTEPHAX ONTMManbHOCTH (HauBonbluad HM3wWas
yacToTa KonebaHW|, BEC KOHCTPYKUMH W T.4.) PACCMaTPHBAaNWCh BO MHOTMX pabo-
Tax.0aHaKo, HACKO/IbKO HaM M3BECTHO, B NPpHBEAEHHOHN 3Aech NocTaHoBKe 3afaqa
KonebaHWi NNacTUHKKM paccMmatpuBaeTcs Bnepeble. PesynbTaThl ee pelleHua MoryT
MMETb BaXKHOe 3HaueHWe NpW WccNefoBaHUM BONPOCOB AMHAMMKK TOHKOCTEHHbIX
KOHCTRYHKUMHA.

1. HuddbepeHunansHoe ypaBHeHWe cobcTBeHHBIX KonebaHuil opToTponHoi
NAAcTHHKK MmeeT sug [1]

a'w d'w Fw
5 2 = 1
a a DZ a 4 T p}l;F o« 0 ( )

roe: w(x,y.r) - thyHKUMA Nporubos nAacTuHKM, P - naotHocte KM, f - spema,

D, (2; +"(Dq+2D,_,,)

&
Dy = Byl /12 - narubHble sectkocTu nnactihiM, B, - XapakTepucTHKu ynpy-

FOCTH MOHOCAOA NNACTHHKK MO ee rNaBHbiM reoMeTpuueckdM HanpasneHuam Ox
u Oy, koTopble BeipaXkaloTca Uepe3 XapaKTEPMCTUKM YNRYroCTH Mo rAasHbIM -

0
3MHECKUM HanpasneHuam B‘,'_ no M3BECTHbIM hopMynam nosopoTa [1].
HauaneHele ycnoeua nactuHikK NpUHMMAalOTCA B BUde

W
Wi = CAi(%,), o =xC fy(x,) @

roe (‘ H x(ﬂ - COOTBETCTBEHHO MaKCHManbHble 3HayeHWA HadalbHoro nporwﬁa

W CKOPOCTH; I_,ﬂ (r,y)| <1 - sapaHHble dyHKUMM pacnpepeneHus HauanbHLIX Npo-

rMba W CKOpOCTH, KoTopble MoryT BbiTh pasnoxeHbl B paasl Dypbe

) =2 2 Sy Sind,xsinL,y (3)

Y) =2 2 fom SinA,xsin L,y
L n
roe:
mi

Hm
o Srnall g

a b
4

Fow = 1 (.9) sinesin, yevay
a 0 0

o ZHJ.I. jf (x, ) sin A, x sinp, yedxdy

DyHkuna nporubos, YAoBNETBOPAOWAR YCNOBHAM WAPHMPHOTO ONHPaHKA
NNacTUHKK, NpefcTaBnseTcs B BUge
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W=, 2w, () sind, xsinp,y (4)

" n
MopcTaenas EbipaXeHWe (4) B ypasreHue (1) 1 ycaoeua (2), nonydaeTca ypas-
HeHWe [N onpepeneHua hyHKUMKH W, (.’ )

wr (1) 02, W, (1) =0 (5)
H COOTEIETCTBWOUJ,H& HadanbHble YCHOBMH
W Dlho = s Wi Do = %G (©)
roe
o1 e
) = E(DI 1?@«. + 2(‘{)|3 ar ZDﬁs)xm}J-; + D::“':) (7

Pewan ypaeHeHue (5) ¢ Y AOBNETBOPEHUEM ycnosui (6) ¥ nopactaenad nony-
yeHHoe peuenue B (4), Ana PyHKUHW nporubos nony4aeTca creaylowee Bblpayke-
Hue:

W= (.TZ Z Sy COSD il X sin®,, ! [sink,xsinpL,y (8)

n " mn
Dechopmalidi B rnasHbIX reoMeTpHUEcKHX HanpaBNeHWax NNacTHHKH onpepe-
nalTcA no dopmMynam
o'w a'w o'w
€ = _:"a?f’ ey = —25}7, B oxdy
NecdopMauun €,€,,,€p, MNACTMHKM MO HanpaBfeHHaAM YKAaOKH MOHOCNOEB

KM onpegenaioTcs Mo W3BECTHbIM thopMy/iam nosopoTa [2], @ HanpseHHa B Tex
ke HanpaBAeHWAX onpefenaloTes no chopmMynam

flm!r
(i}

_ po 0 _ po 0 _ po
o, = Béy + B, On= Bl.e, +Bpern, Cn= By

VcnoBue Mpo4HOCTH MAACTHHKN MPHHAMAETCA B sune [3]

2 3 2
(o] a. (o] 0,054

H(U-k): iy 22 | 12.] |/ ga |1‘ 2 21 )
O Opa Tpo O

rae - Gp;,Oga, Tag -~ NPOUHOCTHBIE xapakTeprcTHky KM.

Crasdtcsl 3afaua onpefielenda OnTMMasnbHoro 3HaueHWs yrna yknagku @,
obecneqvBaiolero Haubonbliee 3Haleie HauanuHoro MakcHManbHoro nporuoa
C (MnW HauanbHOM CKOPOCTH %C) npu 3apanHoM sHaueHut X, HEM3MEHHOM
obbeMe NNacTUHKH M YAOBNETBOPEHUH YCIOBHA npouHocTH (9).

VuuTblBas NMHEHHYI0 3aBUCHMOCTD HanpsKeHWH oT MaKcUManbHOro HauyanbHo-

ro Bo3bymaeHHA (, ycnosve (9) MOXKHO NpeACTABHTE B BMOE

[(e,)=TTe) <! G

Mpu 3agaHHOM 3HaYeHHd ) H3 YCNOBWA NPO4HOCTH (10) B Haubonee onacHow
ToUKe MNACTWHKHM B maockocTH (X, ¥.0,5h), & saeucuMocTA oT napameTpa (), on-
pepenaloTca 3HaueHm1a
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I‘ s, T
C((p)[rr‘z’liin(qt)J npu z = 0,5k (1)
BapbuposaHuem sHauenuem yrna (P onpepenseTca onTMManbHbIA NPOEKT naac-

THHKH, MPY KOTOPOM HauasibHoe BoaMyleHHe C((p) AocTHraeT Haubonblero 3Ha-

HeHMA.
Takum obpasom, noctasneHHas 3afaya onTMMHU3aUWK CBOAMTCA K HaxXoxnews o

r s —I—IJE
C=ma max H(GM.)J (12)

NPH orpaHu4eHuM
0<¢<90°

2. HucneHHan peanusauus 3apaum NpoH3BedeHa ona cnydas, Koraa dyHKLUWM
j:(x,y) 3afaHel B BUge

Jﬁ[xd’) =f2(x,y) = sinl:—sin%

B rauectse KM npunatst OAHOHANPABAEHHBIM YFNENNacTHK M CTEeKAONNACTHK
CBAM 5:1, cootsetcTaenHo co CNeayoWUMH XapaKTePHCTHKaMM:
By =033B), B =0,00825", B, = 0,168,
O =19-10"8), o,,=025.10" Bl 1%54=0,0751072 B,

= 0,628"

1132

Oy, =1,89-1072B°

112

B ONZB SR 0,168
Op, =0,77-107 B, 1,,=05-10"8",
Onpegenet ontuManbHbiit yron ( v cooTBeTcTBylOliCE SHAuEHUe NpUBEREHHO-
ro HayasbHoro nporuba C=Clh MK CKOPOCTH G
('Z:x(IZpa“fndBIﬂ]hz)”zJ npH X =0,1,00, ana pasauunbix aHaueHus npuse-
BEHHOM TONWMHBI NnacTUHKH B = A /D u OTHOWeHUWH cTopoH @ /b . 3pecy ¥ =0
COOTBETCTBYET OTCYTCTBMIO HaYanbHoi CKOpocTH (')(C - 0), a Y =0- or-
CYTCTBMIO HauankHoro nporuba (C= 0).
B 1abn. 1 swauenws C. . 5('(7, (' nNpuBepeHbl Ana oboux matepuancs npu

h =0,1 v pasnuunbix sHaverusx a/h.

M3 1abnuusl cnepyer, uro & cayyae OAHOHaNpaeneHHoro yrnennacTika npy
BCEX IHAUEHWAX % onTUMAnbHbIe yrabl () MONYHAIOTCA OHHAKOBBIMK NPH 3agaH-
HOoM 3HaueHnu a/b, npuuem npu ysenuuenuu /b 3TOT YroN yBenuuuBaerca
crpemsace k = 90" gng BNHHHOH NAACTHHKM.
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Lna cnyyas matepuana CBAM 5:1 yrabl nonyuaiotcs oavHakosbivMu npu 1 = 0
s - (1]
u ¥ =1. Mpuiem 3gech NPOHCXOAMT AOBO/bHO peskui nepexog of =0 «
0 0
@p=45" n @=90" B 3aBUCHMOCTH OT M3MEHEHWS OTHOLEHWA CTOPOH NNACTHHKH.
PacueThl NoKasblBaloT, YTO NPOMEXKYTOUHbLIE 3HAYEHMA ONTWMANbHLIX YIAOB Nosy-

vatotca npu @/ b 8 untepsane (0,75; 1,25).
MHTepecHo oTMeTUTb, 4To B cnyyae mateprana CBAM 5:1 Haubonee onacHbi-

MW TOUKaMMW MNacTUHKKW sensiotes X = ¥ =2 = 0.5, B To Bpema KaK Ana NAactvH-
KM H3 yrNennacTika 8 3aBMCMMOCTH OT 3HadeHui @ /b W yrna (p Haubonee onac-
HoW aBnAerca Tawke Touka X = ¥ =0, Z=0,5, yto obbAcHaeTCA cpaBHWTeNbHO
ManbiM 3HadeHWeM npefena NPOYHOCTH Ha CABMF T, Yraennactuka. B pesynbra-
Te, Kak cneayer M3 Tabn. 1, NpH yeenuueHuu sHadenus a /b B cnydae maTepua-

na CBAM 5:1 umeer mecTo yeenuueHue HauBosibluero 3HaueHWA AOMYCTUMOro
MaKCUMa/bHOrO HauyansHoro nporkba NAacTHHKM, a B ciyyae ofHoOHanpasneHHoro

YyrnennacTika, HauykvHaa co 3Ha4YeHMA afb =1 HauBonbliee 3Ha4eHWEe HayaNbHO-
ro npomﬁa OCTaeTCd HEH3IMEHHbBIM.

150

145
e

xﬁ -2

0.975 |— i \ |
ool s / e ) \_.—
J ’/7 E N~ 8fpel
1
(KT8 T .
i T oi=02
1 ! y'
) 15 15 30 45 60 6 15 90

chur. 1

Ha rpacbukax chur.1 ona cnydas ogHoHaNpPaBAeHHOrO yr/ennactuka nokasasl
W3MEHEHIS MaKCHManbHOro nporuba (B 3aBUCHMOCTH OT YrAia yKnapk4 ( npu
h=0,1, =1 gna snauennit a/b=0,5; 1, 2.

Kak cnepyer M3 atux rpacukos, npu a/b=1 HauBonbuee 3HadueHde
(_:'[(p=45°) fnonyuaetcA 8 TpM pasa Gofblie ero HaWMeHblIEro 3HayeHHs

(1] 0
((p ={(IR00) } YTO yKasblBaeT Ha BO3MOXHOCTb CYLIECTBEHHOTO YBENHYEHWA A0-
NYCTUMOro HayanbHoro nporkba maacTHKM nyTeM onTHManbHoro Bbibopa yrna
(. NP4 OpYr¥X PaccMOTPeHHbIX 3SHaueHuAx @/ b 310 yeenuueHWe HECKOMBKO

menblue: npu a@ /b= 0,5 oHo coctaenser 1,5 pasa, npu a/b=2~ 1,9 pasa.
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Ha rpacdHkax cHr.2 npveefeHbl 3aBHCHMOCTH MAaKCHMMalbHOro AonyCcTHMOro

3HaueHWs nporuba C oT npuBeneHHOM TOALMHBI NAACTHHKM h nns cboux pac-
cMoTpeHHbix MaTepuanoce npu @/b=1 u ¥ =1. Kak u cnegosanc oxupats, ¢
YBENMUEHHEM TONMHBI NAACTMHKM AONYCTMMOE 3HaueHWe nporkba yMeHbllaeTca.

Chnegyer oTMeTHTb, UTO CNW B paccMaTpUBAaeMoM 3aflaye ONTUMU3alUuM BBECTH
TakKe orpaHHueHMe Ha MakcuManbHbli Nporub, To 37O MoXKeT NPMBECTH K W3Me-
HEHWIO ONTMMANLHOrO NPOEKTa NAACTHHKM.

Tak, HanpuMep, ana matepvana CBAM 5:1 npu %=1, A =0,1, a/b=0,5 on-

TUManbHbIi npoext nonyuaercs npd @=0", npu KoTopom C =0,0644, a

W =W, /h=00862. Mpu orpanudesuu W <0,08 nonyuaerca (= 35°,

max

C =0,0586, w_..=0,0792, a npu orpanuuennud w,_ . < 0,07 nonyuaerca
@=55,C 00506 e = 0,0702
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