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AHoTtanis. OTpuMaHe piBHSHHS, SKE OMHICYE PO3IIO-
BCIO/DKECHHSI JJOBI'OXBHJIOBUX CHI'HANIB CKIHUEHOI aMILTi-
TyOu y M’SKHX IPYHTax CiIbChKOTOCHOAAPCHKOTO IPH3-
HaA4YeHHS NpH iX B3a€MOJIl 3 poOOYMMH OpraHaMH IpyH-
TOOOpOOHNX MammH BiOpamiiHO-XBHIKOBOI mii. OOumc-
JMeHHH KOeQIIi€HT HETMIHIHHOCTI HACHYCHHS CIIOPOBOTO
cepenoBuiia. JlocmimkeHUH BiTHOCHUN BHECOK HEJNiHiM-
HUX e()eKTIiB Ta AUCUIIATUBHUX, OOYMOBJICHUX BiTHOCHHM
PYXOM KOMITOHEHT cepeoBHIIa. Y MaHii poboTi po3ris-
HyTa HOBEAiHKa 30ypeHHs BiIHOCHO HEBEIMKOI aMILTITY-
I, SIKE PO3MOBCIOKYETHCS Y BUIIISAIL yIapHOI XBUii. Y
IbOMY HaOJIIKEHHI oOuucIeHni KoedilieHT HeTiHIHHOC-
Ti HACHYEHOTO CIIOPOBOTO CEPENOBHINA M OMHCAHWH SIK
HeCTalliOHapHUH, TaK 1 CTalliOHApHUI pPEXUMH PO3IIOB-
CIO/DKEHHS 30ypeHHs, IIPH SIKOMY HEJHIHHICT BPiBHO-
Ba)XXY€ThCS PEJTAKCAIIHOI0 B’SI3KICTIO, IO BHHHUKAE 3a
paxyHOK oOMiHy immynbcoM Mik ¢azamu. [Tokasano, mo
y IIAPOKOMY Jialma30Hi XapakTepHUX MapaMeTpiB IPYHTIB
BpaxyBaHHS HENIHIMHAX CKIAJOBUX Y XBHJISIX HEBEIHMKOI
aMIUTITYIW € BU3HAYAIBHAM. Po3BuHYTHIT ¥ poOOTI TiAXiz
JTO3BOJISIE TIOCTIJOBHO BKA3aTH MEXi 3aCTOCYBAaHHS JiHIN-
HOTO HAaOMKEHHS Ta BiIHOCHO{ poJii HENMiHIMHUX Ta ITH-
CHUMATHBHO-ANCIIEPCIHHUX CKIAOBUX y XBUIBOBOMY PiB-
HSTHHI.

KuarouoBi ciioBa: MojaenioBaHHs, aHalli3, XBHII, CKi-
HYEHA aMIUTITY/a, M SIKI IPYHTH, CUIBCbKE TOCIIOJapCTBO,
B3a€EMOIisl, poOOUi OpraHu, IpyHTOOOPOOHI MalluHH, BiO-
PpAaIiifHO-XBHJILOBA Iisl.

IMocranoBka npodJjeMu

3a3Buuail y M KX IpyHTaX (y T.9. CUTBCHKOTOCIO-
JAPCHKOTO MpPHU3HAYCHHS) ICHYIOTH XBWII 1-TO popy, sAKi
PO3IMOBCIOKYIOTECSL K y OJHO(DA3HOMY CEepelOBHIII 3
BHYTPIIIHBOIO CTYMIHHIO BUIBHOCTI PyXy, @ TAKOX 1 XBUIII
2-T0 poOJy, IO XapaKTEePU3YIOThCS HEBEIHKOIO IIBUJKIC-
TIO PO3MOBCIO/KCHHS i aHOMAJIbHO BHCOKHMM KOeiIlieH-
TOM mornuHaHHA. PpoHT ciyabkoi HemiHitHOT XBWII Yy
M’SIKUX IPYHTaX CLIBCHKOTOCIIOAAPCHKOTO TNPH3HAYCHHS
(MI'CIT) dpopmyeTbest 3ByKOBUMH 30ypeHHSIMH 1-TO pomy
I OmHUCyeTbCS y MeXax MOJeNli HACHYEHOI'0 CIIOPOBOTO
cepelIoBHUIIa 3 PIBHUMHU THCKamu — Moneinmo X. A. Pax-
MaTyJliHa.

JlocmimpkeHHIO TIpoIiecy PO3IMOBCIOHKEHHS CTaIlio-
HapHUX CHJIBHUX YIOApHUX XBWIb MNPHUCBAYCHA poOOTa
Bopucosa C.H., Hikomaescrkoro B.H., Paguenko B.IL
[3], mpoTe aHami3 moBemiHKH 30ypeHb BiTHOCHO HEBEIH-
Koi (ase ckindenoi) ammtitynu y MI'CIT BiacyTHIH.

AHaJIi3 0CTAHHIX TOCTiTKEeHb

[TutaHHAMHU PO3MOBCIOKEHHS! XBWIIb Yy HAaCHYEHHUX
CIIOPOBUX CEPEJIOBHUIIAX 3aiiMaIuCh 0araTo JOCIIIHUKIB.
3okpema, y [1] HaBenena nmerampHa OibOmiorpadis. 3madu-
HUH BHECOK y Teopito OyB 3po0ieHuit apropamu pooit [1-
3]

Sx BcranoBueHo y [1], m’ski rpyrtu (MI'CII) xapa-
KTEPHU3YIOThCS BITHOCHO MAaJIMMH 3HAYECHHSAMH IapaMeTpy

uemenranii k' = /1K (ze [ —crucHenHs Marepiary

TBepIoi MaTpHILi, K- e(eKTHBHE CTUCHEHHS CKEIETy
cepezoBuina) Ta Gha3oBi TUCKU Y BogoHacuueHOMY MI'CIT
PpiBHI MiX 0000 3 TOUHICTIO JI0 BEJIUYUH MOPAAKY K [1,
2]. Y MI'CII icHy 0T, SIK BKa3aHO BHIIE, XBHJIi 1-T0 Ta 2-
ro poxay. OCHOBHI mapaMeTpH CTalllOHAPDHUX CHIIBHUX
YIapHUX XBWIb JAOCTiKeH] y [3].
VY poborax [4,5] Bka3aHO Ha Te, IO JUIS IPYHTIB Xa-
pakTepHi IOBONI BeNWKi KoedimieHTH HemiHiItHOCTI
oc L
g=pllc—| nme p—wineHicTE cepenoBHINa,
op
C — MIBUAKICTB 3BYKY. SIK IMOKa3aHO HWXXYE, y IIHPOKOMY
Jiama3oHl XapaKTepHUX MapaMeTpiB IPYHTIB BpaxyBaHHS
HENHIHHUX CKIIA0BUX Y XBHJISX HEBEJHKOi aMIUTITYIH €
BU3HAYaJbHUM. PO3BHHYTHH y maHid poOOTi migxin mo-
3BOJISIE€ TIOCITIIOBHO BKA3aTH MEXi 3aCTOCYBaHHSA JIiHIITHO-
ro HaOMDKEHHS 1 BITHOCHOT POJIi HEJHIHHUX Ta TCHIIA-
TUBHO-JIUCTICPCIHUX CKIIQJIOBUX y XBHJIHOBOMY PIBHSH-
Hi.

Meta gociiaKeHn

MerTa nociipKeHHS Mosirae y oOrpyHTYBaHHI MOJe-
Ji PpO3MOBCIOMKEHHS XBHJIb CKIHUCHOI aMIUNITYOH Y
MI'CII, mo BHHHMKAIOTH MPH B3a€MOJii pOOOYHX OpraHiB
IPYHTOOOPOOHMX MaIMH BiOpamifHO-XBWIBOBOI Hii 3
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00pOOIIOBAHUM CEpEeNOBHUIIIEM, W aHalli3i OCHOBHHUX ITa-
paMeTpiB BKa3aHWX XBHWJIb Yy TIPOIECi iX MPOCTOPOBO-
4acoBOI €BOJIIOLI].

Pe3yabTaTn gocaigKeHs

VY mexax mogemi X.A. Paxmarymina cucrema piB-
HSIHBb O€3MepepBHOCTI Ta PyXy Ui KOXHOI (a3u y mioc-
KOMY OJJHOBHMIPHOMY BHIIaJIKy NpUiIMae HACTYIHUN BUI

[1]:

m [5‘” 5""} P
0, +W Fm—+
ot X ox 1)

+m0(1—m0)%(w—u):0,
0

_ LMY g P
1 m)pl(at+uaxj+(l m)

—m,(1—m, ) 2222 (y_y)=0.
0P,
Tyr p1,p2,U,W—mineHocTi (az Ta iX Macosi
IWIBUAKOCTI, Mg, M — OYaTKOBa Ta IIOTOYHA IOPUCTICTS,
p— ek y dasax, pg = (L—Mg)po1 +Mopgy —pisio-
BayKHA IIUTBHICTD CepeIoBUINA,

0 =ko(L—mg o102 /(1Mo pg ) vac

Ko — mpoHukHicTs cepeoBuma, 4 — B’A3KICTH  PiAKOL

penakcartii,

¢asu. Ingexc 1 Binnosinae TBepuiit paszi MI'CII, a innekc

2 — piaKii.
Cucrema piBHsHb (1) JOIOBHIOETHCS PIBHSAHHAM
CTaHy Tera TUTS KOKHOT ¢azn

p= p01Ci2 /n; |_(,0i ! poi )ni —ll Ae  Cj — piBHOBaXHI
IIBUJKOCTI 3BYKY y KOXHiH 3 a3, N — nocriifi,
i =1,2. Cucrema pisaanp (1) ommucye CycIeH3il0 TBep-

WX 9aCTOYOK Y pinuHi, a Takox MI'CII.

PosrisiHeMO JOBroXBHIIBOBI 30ypeHHS CKiHUEHOI
aMILTTYd, SIKI PO3MOBCIO/IKYIOTHCS Y OJHOMY HAIPSIM-
Ky, 3 XapakTEPHUMH 4YacTOTaMH, TaKUMH, 10 @O <<1

(3Ha4eHHS m0_1¢9 JUIsl Pi3HUX IPYHTIB HaBeneHi y [1]:

m0_19 ~1079-10"3¢ ). BBaxkaemo, wio uucno Maxa

M =w/cy mare M <<1, ne Cg =(ﬂp0)_l/2—pi3-

HOBa)KHa 3BYyKy Yy  CepeioBHILi,
p= (l— my )ﬂl + Mg By — crucHenus aBodasHOro ce-

LIBUAKICTH

(P 2 )—1 -~

penosuma, S = \00iCi — crucHeHHsT | —oi ¢asm
[Ipumyckaroun, 1Mo HeMiHIHI Ta IUCHUIATHUBHI epeKTH
CITPABJIIOTh HE3HAYHHUH BILTUB HA TPOQidh XBUIII Ha Bij-
CTaHSX MOPSAIKY 11 IOBKMHHU XBUII, Y cucTeMi piBHSHB (1)
3JIMIIMMO YIEHHU J0 APYTOro MOpsIKY MajocTi BKIFOUHO
o BiJIHOLIICHHIO JI0 BEJINUUH

’
m w/cy, pj ! poi p’/(pocoz) m’'/mg, me wrpu-
XOM IIO3HAYEH] BIAXMIIEHHS BIAMIOBIIHUX BEIWYMH BII 1X
PIBHOBaXHHMX 3HAYCHb. [Iepexoasun y CYIMyTHIO CHCTEMY
KoopauHat X =X, 7 =1t—X/Cq, Bpaxyemo, mwo 3a Bia-

CYTHOCTI TMCUIaTHBHUX Ta HEJIHIHHUX CKIJIAJIOBHUX Y PiB-
HSAHHSX BCl BEJIMYUHHU 3aJIe’KaTh TUIBKYU Bij oxHiel 3MiH-
Hoi 7. [lpm BpaxyBaHHI HENIHIHHMX Ta IMCUIIATHBHUX
CKJIA[JOBHX 3aJISKHICTh yCiX BEIWYIHH Oy/e TaK0oXK BU3HA-
YaTUCh W MOBiIBHOI 3MiHHOK X [6]. Ockineku 3miHa
(bopMu XBIJII Ha BIACTAHSIX MNOPSAKY 1l TOBXKUHK HE3HAY-
Ha, TOXI CNiJl OYiKyBaTH MpOSB HENiHIHHUX e(eKTiB Ha
BiACTaHsAX X >> A, ne A — noBKuHA XBWJII. 3 TOYHICTIO
JI0 BEJIMYMH JIPYTOro MOPSAKY MaJIOCTI y HOBUX 3MIHHHX
cucreMa piBHAHD (1) npuiimMae iHmmMi BUA (TYT, y 3B’ 43Ky
3 TPOMI3KICTIO I[i€1 CHCTEMH, BOHA HE TIPUBC/ICHA).
3 piBHsSHD TeTa BUIUIMBAE, II10:

' ' & nj -1
pi =g (P s =0 @
G~ PaiCi
IlincraBumo (2) y cucTeMy piBHSHB 3 TOYHICTIO IO
BEJIMYMH JIPYroro MOPSAKY MaJOCTi Yy HOBHX 3MIHHHUX
(Tyr He HaBeeHy). Bukiouatoun 3 piBHSIHB Oe3nepeps-
Hocti gas M’, oTpumaemo:

O gy -V |_mA @
E[ﬂp Co _mOAi (1 mO)A27, (3)
V =(1-myu+myw

cepenHbO 00’€MHa IIBHAKICTH CepeloBHINA

ne V-
(MI'CII).

IToMHOKMMO PiBHAHHA PyXy | — oi (ha3u Ha BeIUUH-
HY P0j [(1— Mg )5i1 + m05i2] (me §i1'5i2 — CUMBOJIA
Kponekepa) # ckimamaioun oTpiuMaHi piBHSIHHS, OyJeMo
MaTH:

o (., U)_ mopoaAs+(L—mg)ooi Ay
ﬂp - ’ (4)

ot Co Po

ne U = pg [(L-mg )po1u + mopgaw]- cepemn ma-

COBa IIBHUIKICTH CEPEIOBUIIA.
V piBusuusx (3), (4) A; — A4 BU3HAYAIOTBCS HACTY-

IMHUMU BUpA3aMU:
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A2=,0012014 or _&_
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1 ™ w_p, ow,

PoCo OX My 0T PGy 0T 5)
u ou m’ op’
A4 = _26__—2__
¢ 07 (1-mg)pnc,” 07
1 op m  ou pl, ou

PoCo OX  (1-My)Co T py,C, O

3 piBHAHb CHCTEMH, OTPUMAHOI 3 TOYHICTIO /10 BEJIH-
YMH JPYroro MOPSAKY MaJoCTi Y HOBUX 3MIHHUX, MOXHa
BU3HAYUTHU 3 TOYHICTIO JI0 2-T0 NOPAAKY BKIIOYHO (y [1]
1ie PIBHSIHHSI BUBEJICHE Y JIIHIITHOMY HaOIMKEHH1):

gi l_ pU | U=V
0t\C PG Co (6)
pco_l =(1- mo)pm_l - mopoz_l'

YV cknagoBux 2-TO TOPSAKY 3aMiHUMO BETHMYUHU
u,p’,m’,V,U dgepes Benmuuny W 3a j0momMororo cmis-

BiJTHOIIICHB, SIKi BUILTMBAKOTH 3 JiHIHHOT TEOPil:
fcom’
0 =V =U
Mo (L-mg)(f1 - B2)
Sk BKa3aHO BWIIE, Y HU3HKOYACTOTHIA MEXI MacoBi

LIBUAKOCTI (ha3 OPIBHIOIOTH OJIHA OJHIM 1 XBWJISL pO3IIO-
-1/2

w=u=pgcop' =

BCIOMKYEThCA 31 MBUJKICTIO Cp = (ﬂpo) . Y Hacty-

ITHOMY HaOJIVDKeHHI HeoOXiJTHO BPaXOBYBATH, 110 Pi3HHIIS
HIBUAKOCTEH (pa3 € BEJIMUNHOIO 2-TO MOPSIKY MAJIOCTI.
Mincragnstoun snauenns O(U —V )/ 07 3 piBnsHus
(6) y piBHSHHS, OTPUMaHE IUISXOM BiJHIMAHHS PIBHSIHHS
(4) 3 (3), oTpuMaeMo piBHSIHHS BITHOCHO BeIUYUHU W !

ow ow  o°w.
- —oW—= Y —5
OX or ot
_ POA—py! p..) ow
My (L =My ) (o1 — pg2) OF
_ PRy
po 3 MAMB B
4c, 23°c,
n M, (1 —my) (B, = Bo)(Por — Poz) _
4
JAfm,  1mm, @
4\ ¢ C,
1
+T2002|:m082ﬂ22 +(1- mo)glﬁlzl

y=06(py! p, —1)1(2¢,).

CkianoBa y npaBiit wactuHi piBHAHHS (7) 00ymMOB-
JIeHa HEOJIHAKOBOIO iHEpIIiHHICTIO (a3. 3a Manoi MpOoHUK-
HOCTi 4 3Ha4HOi B’si3kocTi pigwaum MI'CII BupiBHIOBaH-
HS IIBHIKOCTEH BinOyBaeTbcs IIBHIAKO, 3a Maoi
B’SI3KOCTI UM BEJIMKOI NMPOHWKHOCTI 3HAYEHHS IMIBHIKOC-

Tell (a3 BU3HAYAETHCS TUIBKH THEPIIHHUMHU BIIACTHBOC-
TAMH KOMITOHEHT. 3a3HaYMMO, IO BHYTPIIIHE TEPTH Y
KOXHIN 3 (a3 mpomnopuiiHe B’SI3KOCTi, Y TOH caMmuid dac
gk gucunanig y cepenosuti (MI'CIT) o6epreHO mporop-
miffHa B’S3KOCTi (Y MIMPOKOMY Iiara3oHi 3MiHU ITapaMeT-
piB B’S3KOCTI i MPOHUKHOCTI OCHOBHOIO JWCHIIATHBHOIO
CKJIJIOBOIO y TIpaBiii YaCTUHI PIBHSHb PYXYy € CHJIa TE€pTs
MiK KOMIIOHCHTAMH).

Po3B’s30k piBHsiHHS (7) Bigomuid [6]. 3 HBOTO BH-
TUIMBAE, 10 CUTHAJ CKIHUYEHOT aMILTITY/IH MOCIA0ISE€ThCS,
NPUYOMY PI3HHIS IIBUAKOCTEH KOMIIOHEHT BHPIBHIOETH-
cs1 3 BIZTAJICHHSIM BiJl QpPOHTY XBHIII.

PosrnsHEMO pO3B’S30K, KW BiATIOBiAa€E cTarioHap-
Hifl XBUIII, KOJIM [Tisl HEMiHIHHUX e(DEeKTiB BPiIBHOBAXKYETh-
cs B’s3KUMH. Toi cTalliOHapHa XBWJISA CTPUOKA Pi3HHII
MacoOBHX IIBHAKOCTEH (a3 Mae BUI:

2
2P,CoWo

= ch™?x
4m, (1-my) (Lo, = Po1)

(8)

oW,
% 0

(t-7) |

Ie muprHa QPOHTY cTaumioHapHOi XBWI (COTITOHA) Jgp
nopisaroe 4y / (ONVO ) Hanpuknan, 1uist BOZOHACHYEHOTO
(bponTy
U= 104 cxnanae O¢ ~5Mm, y Toif yac sK y miHiiHii

KBaplOBOTO TCKY HIMpUHA npu

Teopii d¢ 3poctae 3 BiacranHio [3].

[MpoanainizyemMo BiIHOCHY pOJb HENIHIHHUX CKIIal0-
BUX y piBHsAHHI (7) IpH PO3MOBCIOHKEHHI XBWIb CKiHYE-
HOi amrmmityan y cepenosumax tumy MI'CIL [apametp
Z=po1Po2Ko (21pg) nnst ramEEcTOrO MiCKY TIpH

Mg ~0,2—0,4 nopaaxy 5-107° —3-107* [1] i, Bizmo-

BiJIHO, w/cy = Coy = (10_4 —10_3)60 npu

Co=2 -103M/ ¢, TOMYy IS XBWJIb 3 YaCTOTAMH
w=01-107y wueniniiini epekTH MOBUHHI NEpEBAKATH

Haj aueunatuBHuMH npu W > 0,Lu/C, mo moxe Gyrn

BUKOHAHO JIMIIE JJISl XBHJb BEJIHUKOI IHTEHCHBHOCTI, SIKi
BUHHUKAIOTh IPH B3a€MOJil poboYnX OpraHiB IPyHTOOO-
pOOHUX MaImvH BiOpaImiifHO-XBHIILOBOI JIii 3 00poOIIIOBa-
HUM HIMHA MI'CIL. ¥V cyrmmHKy KapOOHAaTHOMY, TJIMHI 9H

COJIOHIIEBIH MUHI Z ~ 100 —1077 [1] i BruIMB HemiHiH-
HUX eeKTiB Oy/ie 3HAYHUM i NMPU MAJIUX iIHTEHCUBHOCTSIX
XBWIb. BpaxyBanus nucnepcii y piBHsHHI (7) MOXe NpH-
3BECTH JI0 OCHIJISTOPHOT IOBEIIHKH 30ypeHb 3a (POHTOM
cy1abKkoi y1apHOi XBHII, 1110, Y CBOIO YEPTy MOXKE CHPUSTH
poxxmxenHio cepenosuia (MI'CIT).

BucHoBkH

1. OGrpyHTOBaHa HemiHIHA (i3UKO-MeXaHIYHA Ta
MaTeMaTH4Ha MOJENi M’SKHX IPYHTIB CLIILCBKOTOCIIONap-
cekoro mpusHaueHHsS (MI'CII), mis sKuX BCTaHOBJCHI
OCHOBHI 3aKOHOMIPHOCTiI MPOCTOPOBO-YaCOBOI E€BOJFOMIL
XBWJIb, BUHUKAIOUMX NOpPU B3a€MOJIl poOOYMX OpraHiB
IPYHTOOOPOOHMX MaIlIMH BiOpaliifHO-XBWIBOBOT il 3
00pOoO0ITIOBAHUM CEpPEOBUIIEM.
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2. [MposBs weniniiaux edextiB y MI'CII ciig yexkatn
y TaKMX CEpeJOBHUINAX, SKIIO BOHU MAlOTh Mally IPOHHK-
HICTh YW BEJMKHHA KOEQIIieHT B’SA3KOCTI, IO BiIOBimae
MaJMM 3HAYEHHSIM penakcariitnoro ugacy. HasBHiCTh y
TaKUX CEPEJOBHUINAX 3aIIEMIICHOTO MOBITPS MPHU3BEIE 0
3HAYHOTO 301IBIICHHS POJIi HENIHIHOT B3a€MOII.

3. OrpumaHi y poOOTiI pe3yabTaTH MOXYTb OyTH Y
MOJAJIBIIOMY BHUKOPHCTaHI JUIsi YTOYHEHHS 1 BIOCKOHa-
JICHHS ICHYIOUMX IH)XKCHEPHUX METOJIB PO3PaXyHKY Ia-
paMeTpiB poOOUMX OpraHiB IPyHTOOOPOOHHMX MalIMH BiO-
pariiftHO-XBUILOBOI 1il, B3aemomirounx 3 MI'CII, sk Ha
CTaisIX iX NPOEKTYBAaHHSA/KOHCTPYIOBAHHS, TaK 1 Y PEKH-
MaX peaJbHOI eKCILTyaTallii.
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MOJIEJINPOBAHUE 1 AHAJIM3 BOJIH KOHEYHOM
AMIIJIMTY bl B MAT'KHUX ITIOUBAX
CEJIbCKOXO3SIMMCTBEHHOI'O HASHAYEHHM S
[IPU UX B3AUMOJIEMICTBUU C PABOYMMMU
OPI'’AHAMMU ITOUBOOBPABATBIBAIOIIMX
MAIIMH BUBPAITUOHHO-BOJIHOBOI'O
BO3/IEVICTBUSI
. I. Boumiwok, FO. O. I'vmeniok, FO. B. YosHiok

AnHoTauus. [TomyyeHo ypaBHEHHE, KOTOPOE OIIH-
ChIBACT pacOopoCTpaHCHUE NJIMHHOBOJIHOBBIX CHI'HAJIOB
KOHEYHOH aMIUIMTYJABI B MATKUX TPYHTaX CEJIbCKOXO3sM-
CTBCHHOI'O INpPCAHA3HAYCHHUA IIPU HUX B33.PIMOIICI7]CTBPII/I C
pabodnMu opraHamMu TMOYBOOOPAOATHIBAIOIIMX MAIIUH
BHOPAIIOHHO-BOJTHOBOTO JIciicTBUsA. Beruucnen ko3¢ ¢u-
LIMEHT HEJIMHEHHOCTHU HaChILeHUsl TopoBod cpenbl. Hc-
CJIeJIOBaH OTHOCHUTEIBHBIN BKIIAJ HETUHEUHBIX () (EKTOB
U JWCCUIATHUBHBIX, OOYCIIOBICHHBIX OTHOCHTCIBHBIM
JBIDKCHUEM KOMIIOHEHT cpefbl. B maHHO# paboTe pac-
CMOTPEHO IIOBEJIEHUE BO3MYLICHHS OTHOCHTEIBHO HE-
0O0JBIION aMIDIUTY B, KOTOPOE PACcIIPOCTPAHICTCS B BUIE
yAapHO# BONHBEL. B 3TOM mpuONImKeHnN BBIYHCICH KO3(-
(UIUEHT HETMHEHHOCTH HACBHIIIICHHOTO TTOPOBOW CPeIbl U
OIMCAaH KaK CTallMOHAPHBIN, TaK W HECTAI[MOHAPHBIN pe-
JKUMBl PaclpOCTPAHEHUs BO3MYILIEHUS, NPU KOTOPOM
HEJIMHEWMHOCTh YPaBHOBEIIMBAETCS PEJIaKCAllMOHHOMN BSI3-
KOCTBIO, KOTOpasi BO3HUKAET 3a CUET OOMEHa HMITYIbCOM
Mexny (asamu. [Toka3aHo, YTO B IIUPOKOM JTHAINA30HE
XapaKTEepHbIX IapaMETPOB TPYHTOB YUYET HEIMHEUHBIX
COCTABJIAIOIIHNX B BOJIHAX HEOOIBIION AMIUIUTY bl ABJIA-
eTcs ompeneNIonM. Pa3BuTeiii B paboTe moaxox mos-
BOJISIET MOCJIEJOBATENbHO YKa3aTh IPaHULIbl IPUMEHEHUS
JUHEWHOTO TMPUOIMKSHUS U OTHOCHTEIEHYIO POJb HENH-
HEHHBIX W JUCCUIATHBHO-IHUCIEPCHOHHBIX COCTAaBIISIO-
LIMX B BOJIHOBOM YpPaBHEHHH.

KuroueBble cjioBa: MoIEIMpOBaHHUE, aHAIN3, BOJI-
HbI, OKOHYCHA aMIUINTYyJa, MATKHUC MMOYBbI, CEJILCKOC XO-
3STICTBO, B3aUMOJICHCTBUE, paboyre OpraHbl, MOYBOOOpa-
0aThIBAOIIMEC MAIIWHBI, BUOPAIIMOHHO-BOJIHOBAs [ICii-
CTBUE.

MODELING AND ANALYSIS OF FINITE-
AMPLITUDE WAVES IN SOFT SOILS FOR
AGRICULTURAL PURPOSES IN THEIR
INTERACTION WITH WORKING BODIES
OF TILLAGE MACHINES VIBRATION-WAVE
IMPACT
Voytyuk D. G., Gumeniuk Yu. O., Chovnyuk Yu. V.

Abstract. The equation for the propagation of the
long-wave signals of finitely valued amplitude in the soft
agricultural soils during their interaction with working
organs of the soil’s treated machines of vibrate-wave ac-
tion is obtained. The coefficient of the nonlinearity of the
saturation of the pore’s media is calculated. The compara-
tive contribution of the nonlinear effects and of the dissi-
pative, as well, which are attributed to relative motion of
media’s components, is researched. The behavior of the
relatively little amplitude of perturbation, which propa-
gates as a shock-wave, is discussed at this work. Accord-
ing to this approach, the coefficient of nonlinearity for
the saturated pore media is calculated. The stationary and
no stationary regimes of the perturbation propagation are
described just for the situation when the nonlinearity is
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balanced by the relaxation viscosity and appears with the
help of the impulse change between the phases. For the
wide range of the soil’s characteristic parameters, the ac-
count of the nonlinear components in the waves of the no
large amplitude is principal. The approach of this work
gives one the possibility for the consistent indication of
the boundaries for the linear approximation and the rela-
tive role of nonlinear and dissipative and dispersion com-
ponents at the wave equation.

Key words: modeling, analysis, wave over the am-
plitude of the soft soil, agriculture, communication, work-
ing bodies tillage machines, vibration and wave action.
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