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[IpencraBnensl MeTOIMKA pacdyeTa W pe3yJbTaThl YHUCIEHHOIO aHajau3a
BOJIHOBBIX TIOJIEM TOHKOCTEHHBIX KOHCTPYKIMH — J€K MYy3bIKaJbHBIX
WHCTPYMEHTOB.  BuOpanmuum  KOHCTpYKUMHM  HMHULUUPYIOTCA  MOCPEICTBOM
HOpMaJbHONH TapMOHMYECKON cuibl. PaccmoTpen auamasoH uvactor or 0 10
1000 T'u. MccnemoBana 3aBHCHMOCTh BHOPAITMOHHOTO TOJISI KOHCTPYKIIUU OT €€
TEeOMETPUUECKUX M  (PU3UKO-MEXaHUYECKUX XapakrepucTuk. Ha ocHoBaHuM
aHaJIM3a TOJYYEHHBIX 3aBUCHUMOCTEH YCTAHOBJIEHO, YTO AaHMU30TPOIHUS (PUUKO-
MEXaHUYECKUX CBOMCTB KOHCTPYKIIMH, YCIOKHEHNE KOHTYpa CIIOCOOCTBYIOT OoJiee
PaBHOMEpPHOMY paclpeAesICHUIO YIHEPTHH KoJeOaHU IO YaCTOTHOMY JHMAaIla3oHy.

HaubGonee pacnpocTpaHeHHBIMH JJIEMEHTAaMU TPUOOpPOB, MAIIUH H  allaparypsl,
U3TYYaAIONIUMH 3BYK, SIBJISIOTCS TOHKOCTEHHBIC KOHCTPYKIMU: IUIACTUHBI W OOOJOYKH.
3BYKOM3JIy4€HHE TaKUX KOJEeOaTeNbHBIX CHCTEM OOHAapYy>XHBaeT OCOOBI Xapakrep,
CBSI3aHHBIM C HAJIMYMEM CETKU Y3JIOBBIX JIMHUI. Y CTAHOBJIEHUE OCHOBHBIX 3aKOHOMEPHOCTEMN
OTHX SIBIICHUH SBJISETCS Ba)XKHOU 3ajadeid, MOCKONBKY JaeT KoY K pa3paboTke Haubolee
11es1eco00pa3HbIX METOJIOB YMEHBIIEHUS MM YBEIUYEHHUS H3Iy4aTelbHOW CIIOCOOHOCTH
KOHCTPYKIUH.

3BYKOUBIYYAIOIIME D3JIEMEHTHI 3TOr0 THIIA IIUPOKO HCIONB3YIOTCS B KOHCTPYKIHSX
CTPYHHBIX MY3bIKATbHBIX WHCTpyMeHTOB (MMU). Opnmm u3 Hamboliee OTBETCTBEHHBIX
AJIEMEHTOB KOHCTPYKIMHU CTpYHHOro MU sBisieTcst 1eka — TOHKOCTEHHAs IMaHEIb CIIOXKHOU
TeOMEeTPHUECKON (OpMBI, Tepenarwmas W TpaHCHOPMUPYIOIMIas SHEPTUI0 MEXaHUYECKHX
KoJIeOaHU# CTPYH B DHEPTHI0 aKyCTHYECKUX KoneOaHuil. MI3BeCTHO, UTO YaCTOTHBIA COCTaB
3ByKa Iocjie ero o0paboTKU CHEelMaIbHBIMKU CPEICTBAMH YCHJICHHSI MEHSETCS. 3BYK MEHSET
CBOW TeMOp B 3aBUCUMOCTH OT aMIUIMTYJHO-4aCTOTHOW xapakrepuctuku (AUYX)
YCUIIUTENBHOTO YCTpOiicTBa. AHanmorn4Ho u Jeka MU, coBepmiaromas KoseOaHUS TOJ
JIEUCTBUEM CTPYH, HW3MEHSAET CHEKTPAJIBbHBIM COCTaB TMOCIEAHUX B 3aBUCUMOCTH OT
cobctBeHHOM AUYX. DTa pe3oHAaHCHAs KpUBas MMEET BECbMa CIOXKHYIO XapaKTEPUCTHKY C
HAJIMYUEM OOJBIIOTO KOJMYECTBA «IHUKOB» U «IPOBAIOBY». BOIMBIIMHCTBO HUCClenoBaTeneit
CXOJMUTCS BO MHEHUH, YTO UACAJBHBIEC JEKHU JOJDKHBI JOCTATOYHO POBHO M3JIy4daTh 3BYK BO

BCEM 4YacTOTHOM JuamnaszoHe [1,2]. Jns yAOBIETBOpEHHUs STOro TpeOOBaHHS HAINYHE
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OOJBITUX PE30HAHCHBIX «MUKOB» Ha AUX HexemarensHo [2]. [Ipu 3TOM HEpaBHOMEPHOCTH
Ha AYX HEoOXOIUMBI, TOCKOJIBKY OHH CITOCOOCTBYIOT KOHIICHTPAIIMH 3BYKOBOW DHEPTUU Ha
OTpe/IeNIEHHBIX YaCTOTHBIX 00JacTsX, Ha3biBaeMbIXx ¢opmanTamu. [locnennue, Oymyuu,
PAacHOJIO)KEHHBIMU B HYXKHBIX 0O0JIaCTSX, yKpallaloT 3BYK W NPUIAIOT MHIUBUIYaJbHOCTD
MU [3]. Cosnmanue paexk MacrepamMu Oasupyercs Ha CMenieHuH (GOPMAHT B HYXKHYIO
YaCTOTHYIO 00JIacTh, YTO OIpeAeNseTcsl IMyTeM €€ NEepUOAMYECKOTr0 TMPOCTYKHWBAHUSA B
mpolecce HU3roToBieHUs. B pe3ynbTraTe MHOTOBEKOBBIX MOMCKOB M 3KCIEPUMEHTOB OBLIN
HaliIeHbl BecbMa pa3HooOpa3Hble KOHGUTYypaluHu €K, OINpeAeNeHbl pa3Mephbl, THIIbI
UCIIOJIb3YEMBIX KOHCTPYKLIMOHHBIX MaTepuaynoB. Haubosee ynauHble U3 HUX KOMMPYIOTCS U
TUPAKUPYIOTCA B HAIlM JTHU B YCIOBUSX cepuiHoro mpousBoactBa MU. OgeBuaHo, yTo
JANbHEUIIEMY pa3BUTHI0O W COBEPIICHCTBOBaHMI0O MU, cCco31aHMI0O HOBBIX H3ACIHNA €
3aJJaHHBIM Ha0OpOM aKyCTHUYECKMX KadecTB OyJeT CHOCOOCTBOBAaTH CO3/IaHHE HAYYHO
000CHOBAaHHBIX METOJIUK ITPOEKTUPOBAHUS U pacueTa.

B paGore paccmaTpuBaroTCsi MEXaHUUYECKHE BUOpanuu JeK. BoITecHAeMbId IEKON mpu
KOJIEOaHUAX 00BEM BO3/yXa V MPUHUMAETCS, KaK Ba)KHAsI XapaKTEPUCTHUKA M3IIyYeHUs 3ByKa
Ha HU3kuX vactotax [1]. Eciu B kauecTBe KpuTepusi KauecTBa BBHIOpaTh pPaBHOMEPHOE
pacnpeneneHne MOIHOCTH M3JIy4eHHs 3BYKa IO YacTOTE, TO KOHCTPYKLHU C PaBHOMEPHBIM
pacnpenenenreM V mo yactore OyayT NpeAnOYTUTEIbHBI PU UCIIOJIb30BAHUN UX B KAUECTBE
nek. Cunraem, 9to K03(PUIIMEHTHI M3ITydeHus] BCceX AEK MPUMEPHO OnuWHaKoBhle. B pabote
OTIPEIETISETCSI 3aBUCUMOCTh } OT 4aCTOTHI KOJIEOaHUIA.

PaccmoTpeHo msaTh KOHGUrypalMii TOHKOCTEHHBIX MOJKPEIUIEHHBIX KOHCTPYKIHUIL:
IpsSIMOYTOJIbHAS, DJUTHIITHYECKAs, KpyTiast, B (hopme neku rutapbl mojaenn «Dreadnaught» u B
dopme monemu «Orchestray. B manpheiimem 3tuM KoHGUTypausM Oy ayT mpucBoeHsl Ne 1,
2,3,4u 5 coorBeTrcTBeHHO (pHc. 1).
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Puc. 1. Kondurypamum TOHKOCTEHHBIX KOHCTPYKITHHA

C. B. lWWUnbiukos
WccnepoBaHne 3aBUCUMMOCTM COHBCTBEHHOIO BOJTHOBOMO MOJIS AEKW OT ee reoMeTpuyecknx n dusanyeckmx
napamMeTpoB
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CrnenyeT OTMETHTh OTCYTCTBHE PE30OHATOPHOTO OTBEPCTHS JJIsi BCEX BapUAHTOB.
HeoOxomumocTh yueTa 3TOro »3JeMeHTa, Oe3yCJIOBHO, BaKHA TMPU MOJEIHUPOBAHUU
CO3/1aBa€MOI0 KOHCTPYKIMEH aKyCTHYEeCKOro TOJisl, OJHAKO BJIHMSHHE PE30HATOPHOTO
OTBEPCTHUS HA JUHAMHYECKHUE CBOMCTBA CaMOM KOHCTPYKIIMU HE TaK CyIIECTBEHHBI [4].

Pa3Mepbl [UIACTHH O0GPaHbl TAKUM 00pa3oM, 4To6bl nx miomans (0,1267 M%), BbicoTa
(0,46 m mst BapuanToB Ne 1, 2, 4, 5), tommuna (0,003 M) u pacnosioxkeHre pedep KeCTKOCTH
OCTaBaJIMCh HEM3MEHHBIMHU JIJIs1 BceX KOHUrypauuil. Pebpa »xecTkocTu npeacTaBisioT co0oit
OpyCKH MPSIMOYTOJIBHOTO TOMEPEYHOT0 CEYEHUSI TOJIIMHOM 5 MM M BBICOTOH 12 MM cO
CKOCaMH 10 KpasiM (YMEHBIIEHNE BBICOTHI IONIEPEUYHOI0 CEYEHUsI K KpasiM IJIaCTHHBI). Touku
1 m 2 o0003HayalOT MecTa MNPUIOKEHUS HOPMAJbHOW BhIHYXAawomed cuibl. Touka 1
UCIIOJIB3YETCsI ISl BO30YK/IEHUSI CUMMETPUYHBIX MOJ], 2 — aCUMMETPHUYHBIX.

Jns nuckpeTrusanu KOHCTPYKLIMK IPUMEHSIOTCS TPEYrobHbIE TUIAaCTUHYAThIE KOHEUHbBIE
aneMeHThl ¢ 30 cTemeHsMH CBOOOABI M CTEp)KHEBble KOHeuHble 3ieMeHThl (KD) ¢ 9
creneHssMu cBoOonbl [5]. K uumciny uX JOCTOMHCTB OTHOCHUTCA TO, YTO OHH SIBIISIFOTCS
YHUBEPCAJIbHBIMU, T.€. MOTYT OBITh HCIIOJI30BAHBI ISl ANNpPOKCUMAIMKM IOBEPXHOCTEH
IPOM3BOJILHON TayCCOBOM KPHBH3HBI, YUYUTHIBAIOT AHU30TPONMUIO (DU3MKO-MEXaHHYECKUX
CBOMCTB U CJOUCTYIO CTPYKTypy MaTepuaina. 3ajaya JWHAMUKHU OIUCBHIBAETCS CHCTEMOM
OOBIKHOBEHHBIX A PepeHInanbHbIX YpaBHEHUH

[M]{g} +[K]ig} = {F (D)} 3)
3necy [M], [K] — matpunbl Macc W >KECTKOCTH KOHCTPYKIUHU; {G }, {q} — BEKTOpHI
0000IIEHHBIX YCKOPEHUI M IepeMeleHU COOTBETCTBEHHO. BEKTOp Harpy3ku HMeeT BHJ
{F(t)} = F, sin(€)t) , rne {2 — Kpyrosas 4acToTa Bo30yKIECHUs, { — BpPEMH.

Martpuiel Macc, KECTKOCTU U BEKTOp Harpy3ku KO BBIUUCISIOTCS Ha OCHOBE CMEIIAHHOMN
BapHaIMOHHOW (OPMYJIMPOBKU TPHUHIMIIA XeJTUHTepa-PeiiccHepa W TeOpUHM TOHKHUX
obonouexk Tumormenko. [Ipumensiercst He3aBucHMas apOKCUMAIUS M0JIeH epeMelIeHU U
negopmanuii. ACUMMETpHS PAcIoioKeHust pEOep KECTKOCTH YUYHUTHIBACTCS TPU TTOMOIIH
MaTpHIlBl MpeoOpa3oBaHuil OOOOIMEHHBIX KOOpAMHAT. WHTErpHpoOBaHWE BHITIONHSACTCS B
kBazparypax ['aycca. [lopsaok MaTpuil paBHSETCS YUCIy CTeleHed cBoOoabl n = 7635 —
koHCTpyKuus Ne 1 u n = 8205 — xoncrpykimiit Ne 2 — 5.

Jns pacdera TpUALATH HU3IIKUX COOCTBEHHBIX 4acTOT U (OpM KOJEeOAHUN HCIIONIb3YETCs
METO/ UTepalliii B TIOANPOCTPAHCTBE COOCTBEHHBIX BEKTOPOB [6]. KonebaTenbHbie NBHKEHUS
JIEKH TIPENICTABIISIOTCS CYNEePIO3UIINEH HU3IUX COOCTBEHHBIX (POPM:

@)} =[P1Z )} . (4)

3nech [@] = [@1, ¢»..., ¢30] — MaTpuIla, COCTABIECHHAS W3 TPUIIATH HU3IINX COOCTBEHHBIX
dopM, {Z(#)} — rinaBHbIE WIK HOPMaJIbHbIE KOOPAUHATHI.

C. B. lWWUnbiukos
WccnepoBaHne 3aBUCUMMOCTM COHBCTBEHHOIO BOJTHOBOMO MOJIS AEKW OT ee reoMeTpuyecknx n dusanyeckmx
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B »stoM cnyuae ypaBHenust (3), 3amMcaHHble B TJaBHBIX KOOpJAWHATaX, CTAHOBSITCS
pa3aeNSIIOIIUMUCA OTHOCUTENIBHO HUX U PUHUMAIOT BU:

Z,+0’Z, = f(1). (5)

{F(1)}
[M][®]

Jns ydera BHYTPEHHHX MOTEPb Ha TPEHHE U COMPOTUBIICHUS M3TydyeHus: B ypaBHeHHE (5)

3necwy f(t) = @; — KpyTroBasl 4acToTa AJsl j-Oi COOCTBEHHON (POPMBIL.

BBOJATCA AOIIOJHHUTECIBHBIC YWICHBI, IPOMOPIIMOHATIBHBIC CKOPOCTU HOPMAJIBHBIX KOOPAMWHAT:

Z+E0Z +0Z, = (). (6)

0,
e & =-—" — Oe3pasmepHbiii Ko3(pduumMeHT nemndupoBaHus JUIs j-Oi COOCTBEHHOH
s

dbopmbl; O — norapuPMUIECKUd TEKPEMEHT KOJIeOaHU .

3HaueHus Kod(duiueHToB neMndupoBaHUs & HAa PE3OHAHCHBIX YAacTOTaX @ JUIs
pPa3sHOOOPA3HBIX DIIEMEHTOB KOHCTPYKIMi MU oOKka3bIBarOTCS Pa3InYHBIMH, TOITOMY
NOJIYYHTh €MHBIC JaHHBIC HA BCE CIIy4Yad MPAKTUYECKH HEBO3MOXKHO. VIMeromuecs: JaHHbIC
00 UWHTCHCUBHOCTH pACCECSIHMS DSHEPrHMHM KojeOaHWi MoJlydeHbl MNyTéM 00paboTKU
9KCIIEPUMEHTAIbHBIX TaHHBIX [7] A1 KOHKPETHBIX yCIOBUH.

Jemnupyromniyro CcrnocoOHOCTh JIEKH OIEHHMBACM HHTETPAILHO TI0 IIUPUHE MOJIOCHI
NIEPBOT0 «IHUKa» PE30HAHCHOW KpHUBOH (1O mepBOMy TOHY KoseOanwmii). [llupuHa mosocs!
PE30HAHCHOM  KPUBOWM  MPSMO  MPOMOPIHOHAIbHA  Oe3pasMepHOMY KO3 UIIUEHTY
nemripupoBanus &, KOTOPBIA onpeaensercst popmynoi [8]:

_Sa-h
¢l Fror (7)

Ha ocHOBaHUM 3KCIEpUMEHTANIBHBIX JaHHBIX [7] 110 MepBOil cOOCTBEHHOM (opMe A AEKU
aKyCTH4eckod rutapbl (Moaenb «Orchestray) momydeH psa 3HaueHUH Kod(QQummeHToB
nemrupoBaHus TMPH BO30OYXKACHUH KojeOaHWil B pasnuuHbix Toukax (& = 0,07...0,11).
[Mpuaumaem & = 0,08. st Beicmx GopM KOAPGUITUEHTH ASMIIPUPOBAHUS ONIPEACIISIOTCS
Ha OCHOBaHUU dKCTpanosiuuu [9]:

& ~¢ o,/o)™. )

PacueTsl BBINONHEHBI KAK I U30TPOIMHOM, TaK W JJISI aHU3OTPOIHOW KOHCTpYKLIMHU. B
Ka4eCcTBE MOJIENIM N30TPOITHOTO Tena BIOpaH miactuk Mapku CHII-2, oH ucrons3oBalics mpu
W3rOTOBJICHMH  KOPIYCOB  TUTAap HA  HEKOTOPBIX  MPEANPUITHSIX  MY3bIKaJIbHOMN
npombiiieHHOCTU. Ha ocnHoBanuu [10] st mmactuka cuyuTtaem, 4yTto MoAyib FOHra
E=2,1TTla, xoapduuuent Ilyaccona v=0,3, miortHocts Mmatepuana p = 1200 kr/M. B
KayecTBE aHU30TPOMHOIO Tella BbIOpaHa JpeBecHHa enu (KOHCTPYKIIMOHHBIN MaTepuan
IUIACTHHBI) ¥ COCHBI (KOHCTPYKLUMOHHBIH Marepuan pebep sxectkoctu). Ilmactuna

PACCUHUTBIBACTCA HA OCHOBAHHWU MOJICIU OPTOTPOIHOIO TCJa. C‘-II/ITaeTCH, 4YTO BOJIOKHA

C. B. lWWUnbiukos
WccnepoBaHne 3aBUCUMMOCTM COHBCTBEHHOIO BOJTHOBOMO MOJIS AEKW OT ee reoMeTpuyecknx n dusanyeckmx
napamMeTpoB
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JIPEBECUHBI OPUEHTUPOBAHBI BAOJb JIMHHOM CcTOpoHbl. Ha ocHoBanum [11] mpuHHMaem
1 (D139 1115 (S (U3UKO-MEXaHNUECKHE XapaKTePUCTUKHU TJTACTUHBI: Ey=15TTla,
E,=0335TTla, G;2=0,622TTla, G13=0422T1Tla, G»3=0,0431Tla, 15 =0,09,
p =494 kr/m’. MHzgexe 1 COOTBETCTBYET HAIPABIEHUIO BIOIh BOIOKOH, 2 — IOMEPEK, 3 —
HApaBJIEHUE 0 HOPMAJM K CPEAMHHON MOBEPXHOCTH IUTACTUHBL J[nsi pebep KecTKOCTH
(cocHa) nmpunster: £, = 16,6 ['Tla, G5 = 1,18 ['Tla, p = 590 Kr/M>. [Tony4yeHHble 3HaUEHUS IS

JACCATH HU3IIUX COOCTBEHHBIX YaCTOT CBCACHHI B Tabm. 1.

Tabnuna 1. CoObcTBeHHBIE YaCTOTHI KOHCTPYKIIHUN

— 1 2 3 4 5
Q < < < < <
- & = % = 2 = 2 = % =
5 = 3 g 3 g 2 g 2 g 2
ks = k= = L= = k= = k= = =
f 64 | 157 | 54 | 146 | 43 | 129 | 63 | 175 | 62 | 179
£ 84 | 220 | 82 | 239 | 82 | 230 | 8 | 234 | 93 | 259
£ 121 | 275 | 123 | 263 | 107 | 262 | 119 | 313 | 124 | 299
fi | 160 | 351 | 137 | 376 | 138 | 343 | 154 | 367 | 142 | 370
| 168 | 368 | 172 | 379 | 159 | 380 | 171 | 417 | 179 | 429
fo | 200 | 404 | 175 | 414 | 186 | 439 | 211 | 429 | 236 | 468
| 246 | 486 | 241 | 502 | 211 | 456 | 249 | 504 | 237 | 493
fi | 261 | 518 | 252 | 535 | 242 | 491 | 262 | 564 | 244 | 567
fo | 282 | 544 | 262 | 580 | 272 | 564 | 263 | 593 | 258 | 575
fio | 290 | 598 | 294 | 591 | 287 | s65 | 298 | 595 | 320 | 583

AHaM3 TONYYEeHHBIX JAaHHBIX TO3BOJSIET KOHCTATHPOBATh, YTO JJSI KOHCTPYKIHH W3
JPEBECUHBI CTIEKTP HU3IMIMX COOCTBEHHBIX YACTOT CIBHUTAETCS B CTOPOHY BO3pactaHus. s
TUTACTUKOBBIX KOHCTPYKUMH HU3IIME YacTOTHI TMOJYy4aroTcs B 2—3 pa3a HMKe. 3aMeTHa
pasuuna (10-40%) B 3HaUEHHUSIX HU3MIMX COOCTBEHHBIX YaCTOT, CBSI3aHHAs C KOH(UTypanuei
KOHCTpyKuui. CrieyeT OTMEeTUTh 00Jiee TUIOTHBIA CHEKTPANbHBIA COCTaB ISl TUIACTHKOBBIX
KoHCTpyKuui. Tak st koHcTpykuuu Ne 3 u3 rutactuka B auamnasone ot 43 I'm go 287 I'yg
conepxkutrcs 10 pe3oHaHCHBIX 4acTOT. [l aHAJIOrMYHON KOHCTPYKLUMHU W3 ApeBecuHbl 10
HU3IIKX 4acToT TpeOyroT auamna3zon 6oiaee 400 ' (ot 129 'y no 565 T'm).

[TomydeHHbIe rpaduueckre 3aBUCHMOCTH BBITECHSEMOTO 00beMa V 0T 4acTOThI KoeOaHuit
npelCcTaBiIeHbl Ha puc. 2—6. [Ipu 3Tom uist Bcex ciydaeB (a) 0003HAYaeT XapaKTEPHUCTUKY,
NOJYYEHHYIO JJI U30TPOMHOTO Tena, (0) — JUIs aHU30TPOIHOTO; CIUIOIIHAS (YepHas) THUHUS

— BO30ykeHHe B T. |, myHKTUpHAA (KpacHas) — BO30yKIeHHE B T. 2.

C. B. lWWUnbiukos
WccnepoBaHne 3aBUCUMMOCTM COHBCTBEHHOIO BOJTHOBOMO MOJIS AEKW OT ee reoMeTpuyecknx n dusanyeckmx
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Ornpenenena tionaab S, orpaHMUYeHHass KpuBbIMU B auamna3oHe a0 1000 ' (cymmapHas
BEJIMYMHA BHITECHEHHOTO 00BbeMa BO3/IyXa V Jjisl KayKI0i TOYKH BO3OY)AeHUs Koiebanwii). C
LENbI0 OLICHKU paclpeesieHus] BBITECHSIEMOro o0beMa IO YacTOTe COCTaBieHa Talnl. 2, B
KOTOpOi 3Ta BeNWYMHA paccuuTaHa js Oonee y3kux uHTepBanoB (100 I'm). Jlns xaxmoro
WHTEpBajia MPUBOJUTCS 3HAYEHHUE BBITECHIEMOIO BO3IYIIHOTO o0beMa B MpPOIEHTax OT S.
OT0 3HaUEHHE YKa3aHO B BEPXHEH cTpoke rpadsl Mpu Bo30YKICHUHU IJIACTUHBI B TOUKe 1 U B
HIDKHEN — B TOUKE 2.

AHanu3 TaOJUYHBIX JaHHBIX ITO3BOJISICT CICNIATh CIICTYIOIIHE BHIBOIBI.

Jlist BceX KOHQUTYpaluii ¥ TUTIOB KOHCTPYKIIMOHHBIX MaTEPHAJIOB YCTAHOBJICHO cllaboe
BJIMSIHUE KOOPAMHATHI TOYKM BO30YXACHUS KOJeOaHUW Ha paclpeiesieHue 3HEPruu Io
4aCTOTHOMY Jrana3ony. Mckimtodenue cocrabisieT KOHCTpYKuus Nel, myist KoTopol nmepemeHa
TOUYKH BO30YKICHHsI KOIeOaHUI BBI3BIBAET OOJiee 3aMETHOE MepepacipeieieHne YHEPTUU 1o
4acToTe.

B ciydae W30TpOmHONW KOHCTPYKIIMM 3a BBITECHCHHE BO3JyXa OTBETCTBEHHBI JIUIIh
JIOCTAaTOYHO HU3KUE YaCTOTHI CIIEKTpa Kojebanuil. Yxe B auanazone 1o 100 'y pacxomyetcs
OoJsiee MONOBUHBI 00IIel PHepruw Kojebanuid. [lo Mepe yBeIMUYEHHUsS YacTOTHI aMIUIATY JIBI
KoJieO0aHUH CYIIECTBCHHO YMEHBIIAIOTCS.

B ciayuyae aHM30TpONHON KOHCTPYKIMM HaOJIOAeTCsl 3HAYUTENIbHO 0oJjiee paBHOMEPHOE
pacmpeneneHne SHeprud KojiedaHWil Mo 4YacTOTHOMY Juamna3oHy. [lpu »ToM Hu3MIME
COOCTBEHHBIEC YaCTOTHI 3aMETHO MOBBIIIAIOTCS, © MAKCUMYM SHEPTUH MPUXOJUTCS Ha 00JI1aCTh
yacTtoT oT 100 I'tx no 200 I'm.

C. B. WWnbiukos
WccnepoBaHne 3aBUCMMOCTM COBCTBEHHOIO BOSTHOBOMO MOAS AEKM OT ee reoMeTpuyeckmnx n dusndeckmx
napamMeTpoB
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Ta6muia 2. Pactipenenienrne MOITHOCTH U3JTYYSHHS TI0 YaCTOTHBIM MHTEPBAJIaM B MPOIEHTaX

] 2 3 4 5
o
2 3 < < < c:s <
T & — '»:d jas i jas) M jas) ] jas] M jas)
H < = = = = ~ = ~ = = = ~
O E [ = Q = Q = Q = Q = Q
S g | 2| g | 2| g | 2| g | 8| 8| ¢
L = = 9 = oy = oy = o) = Q
=l g | F g | F = = = = =
0100 1633193 1653 | 06 [ 70 [ 125 | 645 | 82 | 632 | 87
58 | 87 | 61,7 | 92 | 672 | 12 | 60.6 | 7.7 | 59.6 | 83
1002001133 [ 385 [ 147 | 34 [ 139 [ 355 [ 13,5 [ 365 | 13,1 | 364
20,4 | 356 | 18,5 | 33 | 164 | 342 | 184 | 33.8 | 18,6 | 345
92 | 175 | 9.1 20 | 6.1 17 99 | 182 | 112 | 128
200-300 88 | 219 | 8 21 68 | 186 | 7.8 | 182 8 15
44 | 91 | 37 | 95 | 42 | 113 | 39 | 74 4 95
300-400 44 | 84 | 44 | 97 | 37 | 111 | 47 | 102 | 52 | 95
290 | 81 | 2.8 8 22 | 73 2.7 98 | 27 11
400-500 20 | 75 | 2.6 | 83 | 23 8 33 86 | 32 | 102
19 | 52 | 19 | 63 | 13 56 | 23 59 | 25 6.7
>00-600 2,1 6,8 1,8 6,3 1,4 5,1 2 7.8 2 7.8
13 | 42 | 12 | 43 1 35 1.5 4.9 1.5 | 48
600-700 15 | 37 | 13 | 42 | 09 | 42 14 | 44 1.4 | 49
09 | 29 | 07 | 32 | 06 3 09 | 34 | 09 | 43
700-800 09 | 26 | 08 | 36 | 06 | 27 09 | 3.4 ] 3.7
05 | 29 | 04 3 04 | 24 | 05 33 0.5 33
800-900 05 | 26 | 05 | 28 | 04 | 2.1 0.5 32 | 0.6 33
03 | 23 | 03 | 23 | 03 19 | 04 | 24 | 04 | 24
2001000022 [ 03 | 21 | 03 | 19 | 04 | 25 | 04 | 28
0-1000 | 187 | 177 | 194 | 173 | 222 | 194 | 181 | 167 | 173 | 158
(100%) | 180 | 181 | 194 | 173 | 222 | 193 | 178 | 168 | 171 | 158

ComnocraBuTenbHbl  aHaau3 rpadukoB Ha puc. 3—7(0) Takke IMO3BOJSET CAeaTh

omnpeneneHHble BbIBOAbl. KoHcTpykius Ne 3 umeer HauOosee sIpKO BBIPa)KCHHbIM MepBbIN

«IIHUK» (CI‘O BbICOTAa B 1,5 pas3a NOpPEBBIIIACT BBICOTHI TICPBLIX «IIUKOB)» Yy OCTAJIbHBIX

KOHCTPYKHHﬁ), 4To ACIacT MCHEC OAHOPOAHBIM PACIPEACIICHUC SHCPIrUMu 110 4YaCTOTC U HE

COryIacye€TcCsa C OTMECUYCHHBIM BBIIIC KPUTCPUCM KadyC€CTBaA.

TakuM o00pa3oM, MOXHO CYMTaTh, YTO AHU3OTPONHAs IJJaCTMHA C 0oJiee CII0KHOMN

(«rmankoity) KoH(UTypanuend KOHTypa Oosee MpeArnouYTUTENbHA TMPU HCIOJIb30BAaHUHU B

Ka4yeCTBC ACKU.

Pa6ota Beimonuena mpu noanepxxkke POOU (mpoekt Ne 05-08-18076 a).

C. B. lWWUnbiukos

WccnenoBaHne 3aBUCMMOCTM COBCTBEHHOIO BOSTHOBOMO MONS AEKM OT ee reoMeTpmnyecKnx n q)VI3VIl-IECKVIX

napaMeTpos
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