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AEPOIIPYXKHICTbBb EJIEMEHTIB IIVTAHEPA JIITAKA JIETKOTI'O KJIACY

CTBOpEHHSI yHIBEpCAJIBHOIO JIITaKa JETKOTO KJIacy, 3JaTHOr0 BUKOHYBaTH Pi3-
HOMAHITHI 3aBJaHHS, BHUMAara€ pETEeIbHOTO BHUBUEHHS AaepONPYKHHUX BIIACTUBOCTEH
pI3HUX eJeMeHTIB JiTanpHoro anapary (JIA), 30kpema — kpuiia. [Iporao3yBaHHs MmoBe-
JIHKHU KpUJa MiJ Yac JUHAMIYHUX HABAaHTAXEHHAX € MOXXIIMBUM 3aBISKH pO3poOIIl 00-
yrcnoBaHuX Mopenei. [icas oTpuMaHHs pe3yabTaTiB pO3paxyHKIB, BaXKJIMBO CHCTE-
MaTU3yBaTH Ta y3arallbHUTH iX, m00 chopMyBaTH peKOMEH allli, CIpSIMOBaHi Ha MOK-
palleHHs aepOJMHAMIYHUX BJIACTUBOCTEN KpWJia 13 ypaxyBaHHSAM JUHAMIYHOI aepor-
PYXKHOCTI.

JliTaku nerkoro kjacy, 34aTHI BUKOHYBaTH pi3HI (QYHKIII, 3aIMIIAI0OThCS aKTya-
JHHUMHU 1 Ha MalOyTHE. 30ip MaHMUX II0A0 HOTO TUIy JIA mokasas, 110 B SKOCTI MPO-
totury ciaix oopatn EMB-312/314. Ha #ioro 0CHOBHI OTpUMAaHO XapaKTePUCTUKU: Ma-
KCHMaJIbHa MIBUAKICTh 625 KM/TOf; MakcuMasibHa 37iTHa Maca 4500 kr; po3Mipu ene-
MEHTIB IUTaHepy BKJIIOYHO i3 KprioM podMaxoM 10 M i momero 15,46 v, Jlist omtrami-
3a11ii KOHCTPYKIIl TaKoro TUIY JITAIBHHUX anapariB OyJo MpoBeAeHO MYIbTU(]IZUYHI
JOCIIIJKEHHS aepOAMHAMIYHUX XapaKTEPUCTUK Pa3oM 13 XapaKTEPUCTHUKAMU HKOPCTKO-
CTi Ta MPY>KHOCTI €JIEMEHTIB IUIAHEPY.

VY mporieci A0CHIIKEHb CTBOPEHO KPECJICHHS 13 yCiMa CHJIOBUMH €JIE€MEHTaMHU
(puc. 1) nns hGopMyBaHHS PO3PaxyHKOBOI MOJIEI.

Puc. 1. Bun kpuna i3 CHJIOBUMH €JIeMEHTaMHU
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JUist TOCHIDKEHHST aepoIpYKHOCTI Kpuia, y mporpamHomy mnaketi FEMAP
CTBOPEHO CKIHUEHHO €JIEMEHTY MOJIeNIb KpHJia 1 albTepHATUBHUNA BapiaHT, KPUIJIO TOTO
K TIOZIOBXKEHHS 1 TIOIII, ajie 06e3 3BY)KEHHSI, 1Jisl MOPIBHIHHS BIUIMBY a€pOIpPYKHOCTI.

Pospaxynku BukopuctoBytoth PK-MeTon pimmenns ¢narepy, pyHaaMeHTaIbHIM
PIBHSHHSIM JIJIS1 aHAITI3y MOJIaJIbHOTO (prarepy :

[Mhhpz + (th - %PC—VQ}Im/k) p+ (khh - %pVZQiIfh)] {un}=0 (1)
ne My, — MaTpuiis MOTalIbHUAX Mac;
p — BinacHe 3Ha4eHHSI = w(y L 1),
By, — MaTpHIisi MOTAIBHOTO JIEMIT(YBaHHS;
p — MUTBHICT TIOBITPS;
C — pedepeHcHa JOBXKUHA;
V — MIBUIKICTE;
Q,’m — Marpuil AemrndyBaHHs MOAAIBLHOT aepoIMHaMIKH, (PyHKIIis unciaa Maxa ta
3MEHIIIEHHS YacTOTH, Kk
k — 3MeHIIeHHs YacToTH, = wC/2V;
kpp, - MaTpuIls MOJAIBHOT KOPCTKOCTI;
QR, — MaTpuIIa 5KOpPCTKOCTI MOJANBHOT aepoAuHaMiKK, (yHKIIig unciaa Maxa Ta
3MEHIIIEHHS YacTOTH, K;
Uy, — MOJIaJIbHUIN BEKTOP aMILTITY]I.
[Ticns po3paxyHKIB OTPUMYEMO PO3IMOJALT NEPEMIIIEHb Ta Ipadiku 3aJeKHOCTI
YaCTOTH KOJIMBAHHS KPHJIA BiJl IBUAKOCTI.

med(5,0557) Total Translation 0
‘Nodal Contour: Total Translation £

Puc. 2. IlepeminienHs kpuia mijl €0 aeponpyKHUX cuil. Pexum 2

Ha puc. 2. 6aunmo, 110 BIUB aepoOIPYKHUX CUJI CIIPUYHMHSE BiApasy JaBa repe-
MIIIEHHS Y KPUJIi, IKI CHPUYMHEH1 YTBOPEHHSIM KPYTHOTO 1 3TMHAIILHOTO MOMEHTY.
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Puc. 5. Moau 4acTOTH KOJIMBAHHS

Puc. 5 mokazye oTprMaHi HOpMaJIbHI MOJH 1 BIIMTOBIHI iM YaCTOTH KOJIMBaHHSI.
Pexxumu 2 Ta 5, 1110 BIAMOBIAAIOTH HOMEPAM MO/, € HAWOUIbII I[IKaBUMHU Ta iHPopMa-
TUBHUMH Y pa3l MOIIyKy MBHUAKOCTI (rarepy. Ha 060x pexxumax 6aunmMo mo JBi 3MiHU
y dacTtoTi (0OBeneHi Ha puc. 3) Ha WBUAKOCTAX: 243 1 583 km/rox it pexumy 2 Ta
320 1 627 xm/rox nas pexxumy S. Jlns pexxumy 5 nepiie 301IbIISHHS AeMII(pyBaHHS Bi-
TO0yBaeTbCs 3a MIBUAKOCTI Onm3bkoi 10 320 KM/Tof, ajie 3HAYCHHS 3aJIUIIAE€ThCs
Bix’ eMHuM. [lpyruit )k cTpuOOK 3 SBISETHCA HA MIBUAKOCTI 627 KM/TOA, 3HAYCHHS Jie-
MripyBaHHs cTae 3HAYHO OUTHIIKMM 32 (), OT>Ke 3a 1M1 MBUKOCTI BUHUKAE duatep. Jpy-

.
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TUI PEXUM BUTIISIAE CXOXKE, T 4ac MBUAKOCTI Y 243 KM/T0J BHHHKA€E CTPUOOK, 3HA-
YEeHHsI 3aJIMIIAEThCS BiJl'EMHUM. A BXKE Yy HACTYIHIN 30H1 3HAYCHHS JeMI(yBaHHS Iie-
petuHae niHio 0 1 CUTHAII3YE MPO YTBOPEHHs (iarepy MpH MBUAKOCTI y 583 km/rox,
HIBUIIE HIXK AJI PEKUMY 5.

Pe3ynbraramu po3paxyHKy CKIHUEHHO-EJIEMEHTHOI MOJeNi Kpujla Ha BUHUK-
HEHHs sBULIa Qruarepy craiu rpagikv 3aJeKHOCTI YaCTOTH KOJMBAaHHA Ta JAeMII]Y-
BaHHs Bia mBUAKOCTI. [loeaHaBIIM aepogHAMIYHHMI BIUIMB 13 CTBOPEHOIO KOHCTPYK-
€10, OTPUMAHO OPIEHTOBaHY MIBUAKICTH (raTepy I 3aJaHUX YMOB, fKa CKJaja
583 xm/rox aisg yactotu 40 I'n, Ta 627 xm/rox ms 115 I'm.

OckUTbKY MBUAKICTH (haTepy MEHINa HiXK MaKCHMajlbHa JOMyCTUMa, MOTPIOHO
30UTBIIUTH KOPCTKICTh KpHiia. 3pOOUTH 11€ MOXHA JOJABIIHN /10 CTIHOK JIOH)KEPOHIB Ta
HEPBIOP J0AaTKOB1 pedpa xopcTKocTi. Take pimeHHs 30UIbIINTh Macy KOHCTPYKIIIi, 1€
MOYKHA KOMIIEHCYBATH 3MEHIIEHHSIM 1 MEepepo3NOiioM TOBIIUHU CTIHKU. AHAJIOTi4-
HUM MiJIX11 MOXKHA BUKOPUCTATH A0 OOIIMBKU KpHJIa, 3pOOUBIIH ii TOBIIUHY HE OJIHA-
KOBOIO, MIJICUIIOI0UH TIEPEAHIO Ta 3a/IHI0 KpalKH, sSIK1 MalOTh HalOUIbIIe TePEMIIICHHS
(puc. 2) 1 3MEHIIUTH TOBIIMHY IIEHTPAIBLHOTO KeCOHY. Takox JieBUM criocobom Oyne
BUKOPUCTAHHS KOMITIO3UTHOTO Marepiajy, HampuKiIaa qo0pe MiIXOoAsITh MOJIIMEpH, ap-
MOBaHI1 BYIJIELIEBUM BOJIOKHOM.
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