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[IpencraBieHsl pe3yiabTaThl Ja0OPATOPHOTO SKCHEPUMEHTA MO HAOIIOACHUIO
MOAYJISILUY HETPEPHIBHON HU3KOYACTOTHOM BOJIHBI, PACIIPOCTPAHSIOLIEHCS B CyXOM
PEYHOM TMeCKe MOJA ACHCTBHEM MOAYJIMPOBAHHOTO MO aMIUIUTYAE€ WHTEHCHUBHOTO
BBICOKOYACTOTHOTO CUTHaia. IIpuBeneHsl OCHMIUIOrpaMMbl U CHEKTPOTPaMMBbI
aKyCTUYECKHX CHUTHAJIOB. D(PQPEKT CBA3BIBACTCS C MapaMETPUUECCKON MOMYJISAIUEH
c1ab0ro HU3KOYaCTOTHOTO CUTHAJIA, BBI3BAHHOW M3MEHEHHUEM XapaKTEPUCTHUK CPEbl
O]l BO3JIEHCTBMEM HW3MEHEHUH aMIUIMTYAbl WHTEHCHUBHOTO BBICOKOYACTOTHOIO
CUTHAJA.

KitoueBbie croBa: MOAyIIsIMs 3ByKa 3BYKOM, INIOTHOCTh CPEJIbl, aMILJIUTYHAsS
MoayJISIIHsI, (pa3oBast MOAYJTISIIHS.

BBEJIEHUE

HccnenoBanus B3auMOJEHCTBUS NEPECEKAIOIINXCS 3BYKOBBIX IIyUYKOB B aKyCTHUKE HayaThbl
nocratouHo naBHo. Cpeau mepBeIX paboT B 3ToM HampaieHuu [1-3], mosBUBIIKXCS
NPaKTUYECKH OJHOBPEMEHHO, cielnyeT BbLienauTh paboty A.I. T'openuka u B. A. 3Bepea
[3]. Ee pasButuem siBuics mukia pador B. A.3BepeBa um A. U. KanmaueBa [4-8], xotopbrii
Hapsny ¢ pabotamu [9-11] cram ocHOBOW AJs CO3MaHUS MAPAMETPUUYECKHX MPUEMHUKOB U
u3JIydareneil 3ByKa, OOIIMPHYIO JIMTEpaTypy MO KOTOPBIM MBI 37leCh HE IpuBOaUM. [Ipyrum
npuMeHeHneM 3¢ @dexkrta MOAYNSALUUM 3ByKa 3BYKOM B PAa3IMYHBIX Cpelax CTajo €ero
UCIIOJIb30BaHUE AJI N3MEPEHUS HEJIMHENHBIX CBOMCTB cpeapl [12-21]. HecmoTps Ha pa3HOCTh
00BEKTOB HCCIIEIOBaHMS, BCE BBIIICHPUBEACHHBIE Pa0OThl 00beauHseT oOmuil 3ddekr —
¢azoBast MomyssiMs c1a00i BBICOKOYACTOTHOM aKyCTHYECKOM BOJHBI U3-3a MEPUOANIECKOTO
U3MEHEHUS €€ CKOPOCTH B I0JI€ MHTCHCHBHOM HU3KOYAaCTOTHOW BOJHBI. Dddexr obmanaer
HaINpaBJICHHOCTHIO, 1 MaKCUMalibHas (a3oBas MOIYJSAIMS HAOIIOAECTCS MPU MEPECEUCHUN
IIyYKOB IOJ MpSAMBIM yriioM [6]. B rpaHynupoBaHHBIX cpeAax, KpOME BBILIIEYIIOMSIHYTOTO
s dexTa, Ha B3aUMOACHUCTBUE aKyCTUYECKUX ITYYKOB BIHUSIOT JOMOJHUTEIbHBIC YCIOBHSL.

OCOOEHHOCTBIO TPaHYJTUPOBAHHOM CpE/bl, MOJAEIbI0 KOTOPOM MOXXET CIIYy>KUTh PEUHOM
IIECOK, SIBJISIETCS TO, YTO B HEH MOMUMO HEIMHEWHO-YIIPYIOro MOBEIEHUS KOHTAKTOB I'PaHyJl

Ba)XHYIO POJIb UTPAET MEpeynakoBKa MaTepuaia B mpoiecce ero nepopmuponanus. Hanmmune
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MEXKOHTakTHOro ¢uonga (Boga, BO3AyX M T.I.) emie Oojee YCIOXKHSIET IMPOIece
paccMOTpeHHs Takux cpei. B yacTHOCTH OTMEUeHO, UTO TpaHyIMpOBaHHBIEC CPEIbl U3MEHSIOT
CBOM 00BeM moj JaeiicTBHeM BuOpanuid [22]. YBenuueHune oObemMa MPOMCXOAUT KaK H3-3a
JUJIaTaHCUU, TaK U 33 CUET MEepeyNaKoBKU IPaHys U 00pa30BaHuUs IMMyCTOT MEXIYy HUMHU. DTO
OPUBOJUT K M3MEHEHHIO aKyCTHUYECKHX XapaKTepUCTHK Cpelbl, KOTOPOE COXpaHSeTCs
HEKOTOPOE BPEMsI MOCe OKOHYAHUS aKyCTHMYECKOTO BO3JIEHCTBUS HA CPENy, UYTO MPHUBOIUT

KaKk K (a30BOM, TaK M aMIUTMTYJHOH MOIYJISIIUU

1-2 k' 8,5 kI'n cnaboii BomHbI [23].

JUis ~ KOHTpOJIT  BJIMSHHUS  BUOpanuid  Ha

i i aKyCTHUECKHE XapaKTEPUCTUKU Cpenbl (CKOPOCTh U

3aTyxaHHe 3ByKa) Obljla coOpaHa yCTaHOBKA, OJIOK-

o cxemMa KOTOpoi mpuBeneHa Ha puc. . OcHoOBoH
0 YCTaHOBKH SIBIISUICS MIJIMHAPUICCKUI OaK BBICOTOM
o 2 0,7 M, muamerpom 0,7 M, 3alOJTHEHHBIM MEJIKUM
° CYXUM PEUYHBIM ITeCKOM (pa3Mepsl necyrHok 0.075 —

0.425 mm). Ha moBepxHocTH 0Oaka Ha pacCTOSHUU

2-3cM  OT €ro OCH YCTaHaBIMBAJIWUCH JIBa
Puc. 1. Cxema s3kcniepumeHTa.

CTEP)KHEBBIX  IbE30KEPAMUYECKUX  H3JTydaTelis.
1 — u3nyuarenu, 2- aKCeNnepoOMETPBI

Omua w3 HUX OBT  HCTOYHUKOM IIPOOHOTO
HENPEPBIBHOIO HU3KOYAcTOTHOrO KosneOanus (1-2 k') manoi amMmiauTyipl, BTOpoil n3imydan
WHTCHCUBHBIE HWMIYJbCHBIE KOJI€OaHWS ¢ 4YacToTod 3amonmHeHus 8.5-9 k[ wm
MOJTyJIMPOBAHHOE TI0 aMILTUTY/IE KOoJIeOaHUE C TOHM K€ Hecyllel JacToToi. Beibop paboumx
YacTOT ONpPENENsUICd YaCTOTHOM XapaKTepUCTUKOHN u3mydarenei. KonebaHus npuHUManuch
HIECTHIO AKCEJIIEPOMETPaMH, pa3MEUICHHBIMU B NECKE Ha OcH 0aka, Ha IIyOMHaX, HauuHas C
20 cm ¢ marom 10 cm. Peructpamus m 0O6paboTKa MPUHSATHIX KOJICOAHWH OCYIIECTBIISIACH
NEPCOHAIBHBIM KOMITbIOTEpOM. TakuMm oOpa3oM, B HAlIMX 3KCIEPUMEHTAaX, B OTIMYHE OT
ONMCAaHHBIX B JIUTEpaType, paccMaTpUBaeTCs MOAYJSALMS HU3KOYACTOTHOW  BOJIHBI
BBICOKOYACTOTHOW  BOJIHOM TMEPEMEHHOM aMIUIMTYJIbl MpH [OYTH  HapauIeIbHBIX

AKyCTHUYCCKUX ITyYKax.

1. ®A30BAA MOJAVJIALIMA 3BYKA 3BYKOM

KoHTpob 32 n3MEHEHHEM CKOPOCTH 3BYKa OCYIIECTBIISUICS MO M3MEHEHHUIO Pa3HOCTH (a3
KoJiebaHHs Ha dYacToTe NpOOHOW BOJHBI NPUHATOIO HAa PA3HBIX YPOBHAX 3ariyOJeHHs.
OKCIIepUMEHT MPOBOAWICS CIEAYIOUIMM 00pa3oM: OJHMUM W3 HCTOYHUKOB M3IIydaluCh
UMIIYJIbCBl € 4YacTOTOM 3amnonHeHus 8.6 kI, UIMTenbHOCTBIO 3 ¢ M CKBaXXHOCThIO ~17.
AMIUIUTY1a YCKOPEHUs, 3aMEPEHHOT0 MOJ MEeMOpaHOW HMCTOYHMKA, COCTaBJsIa MPUMEPHO
lg. OnHOBpEeMEHHO BTOPOW HMCTOYHHMK H3Jy4all HENPEPHIBHYIO NMPOOHYIO BOJIHY YacTOTOM
1.5 x['n u ammurygoi mox memOpanoit okono 0.03g. B xome skcrepumeHTa U3MepsAiIach
pasHoOCTh (a3 KosebaHuil MpoOHON BOJIHBI, IPUHATHIX AKCEJIEPOMETPAMHU Ha pa3HOM riryOuHe.
OnuH U3 pe3ynbTaToB (ha30BbIX U3MEpeHMH Ha ydacTke rpyHTa 0-30 cM npuBezieH Ha puc. 2,

B.B. lNywwH, C.H. Py6uos
OcobeHHOCTN MOAYNALMMK 3BYyKa 3BYKOM B rpaHy1MpoOBaHHOM cpeae
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U puC. 2a, TJIe 0 TOPU30HTAIBHOW OCH OTJIO0KEHO BpPEMs B CEKYHJaX, a M0 BEPTHUKAIbHOU —
pasHocTh (a3 B rpamycax.
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Puc. 2. 3menenue pa3Hoctu ¢a3 curnana ¢ yactorout 1.5 kI'n va yuactke 0-30 cM nipu
nojaue UMITyJIbCOB € 4acTOTOM 3amonHeHus 8.6 kI'11. 3a HyseBoe 3HaueHHe BbIOpaHa
pa3HOCTh (a3 KoneOaHuil B Hauane N3MepeHus
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Puc. 2a. Penakcanus cpesbl mocie NpeKparieHust BBICOKOYaCTOTHOTO aKyCTHYECKOTO
BO3JICHCTBUS (aMpOKCUMAIHs Jorapudmom)

W3 pucyHka BUAHO, 9TO M3ITy4YCHHE CIIA00TO MPOOHOTO CHUTHAJTA MPAKTUYECKH HE MEHSET
CBOICTB IpyHTa, T.K. U3BMEHEHUE pa3HOCTH (a3 mpu orcyTcTBUM BY curnana Haxoaurcs B
npezenax OmMMOKM m3MepeHus. HaumHas ¢ CeMHaaIaTtoil CeKyHAbl IMpolecca, B MOMEHT
NpUX0Aa BBICOKOYACTOTHOTO HMITYJIbCA, MPOMCXOTUT PE3KOE YBEIHMUYEHHE pPAa3HOCTH (a3
NPUHATBIX KoJieOanuii mpubnusuTeabHo Ha 15°. Poct pasHocTe (a3 kosnebaHUil OOBIYHO
IPOJIOJDKAETCS B TEUCHUE UTUTEIFHOCTH MMITyJbca. [locie okoHYaHHsST MMITyJIbCa Pa3HOCTh
¢da3 yMeHbIIAETCs 10 JIOrapu(PMUIECKOMY 3aKOHY (CM. pHC. 2a) M JI0 MPUXOJA CIICAYIONIETO
UMITyJIbCa CBOETO NEPBOHAYAIILHOTO 3HAueHUs He aocturaer. [locie mpekpamieHus: mojgadn
BBICOKOYACTOTHBIX HMITYJILCOB Pa3HOCTh (a3 KoieOaHuii TpoOHOW BOJHBI B TEUYCHHE
HECKOJIbKUX 9aCOB MPHUOIIKAeTCs K IEPBOHAYAILHOMY 3HAUCHHIO.

HabGmonaemoe nsmeHeHue pazHocTu (ha3 CBS3aHO C YMEHbLIEHHEM (Pa30oBON CKOPOCTH,
BBI3BAHHOH YBEIMYEHHEM 3a30pOB MEXKAY IECYMHKAMU MW 3allOJTHEHHEM HX BO3IyXOM.
DaKTHYECKH TPH HE3HAYUTEITHPHOM M3MEHEHUH 00beMa MPOUCXOANUT 3aMETHOE YMEHBIIICHHE

IJIOTHOCTH TpyHTa. [Ipu mpekpamieHus BBICOKOYACTOTHOTO KOJICOAHMsSI HAYMHACTCS

B.B. lNywwH, C.H. Py6uos
OcobeHHOCTN MOAYNALMMK 3BYyKa 3BYKOM B rpaHy1MpoOBaHHOM cpeae
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MEJIECHHOE BOCCTAHOBJICHHE COCTOSIHUS TPYHTa — €ro YIJIOTHEHHE, KOTOPOE C MPHUXO0JIOM
HOBOT'O BHICOKOYACTOTHOT'O UMITYJIbCA OMSTh CMEHAETCS YMEHbIIEHUEM INIOTHOCTH.

Jlis OueHKH BIMSHUS aMIUTUTYIbl U3JIy4aeMOro KojeOaHus Ha HW3MEHEHHE IJIOTHOCTH
cpenpl OBUIO TIPOBEACHO HM3MEpPEHUE W3MEHEHHWs pasHoCTH (a3 MpOOHOM BOJHBI TIPH
M3MEHEHUHU aMIUIUTYbl BBICOKOYACTOTHOTrO Kojiebanus. [Ipuem konebanuil mpoBoauics Ha
yuactke 0-30 cm. Ha puc. 3A npuBeneH rpaduk U3MEHEHHsI aMIUTATY bl BHICOKOYaCTOTHOTO
KoJieOaHus CO BpeMeHeM, a Ha puc. 3b — BEI3BaHHOE UM U3MEHEHHUE Pa3HOCTH (a3 KojeOaHus
Ha yactoTe 2 K[ 1.

A, nb
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Puc. 3. 3meHeHmne co BpeMEeHEM aMILTUTY bl KojeOaHus ¢ gactoroi 8.5 k' (A)
BBI3BAaHHOE MM M3MEHEHHE pa3HocTH (a3 nmpoOHoii BoHbI Ha yuyacTke 0-30 cm (B). 3a
HYJICBOUM YPOBEHB pa3HOCTH (a3 BeIOpaHa pa3HOCTH (Pa3 B Havajie U3MEpPEHUs

MaxkcumanbHOe 3HAa4eHUEe aMIUIUTYAbl Ha IpauKe COOTBETCTBYET YCKOpEHHIO 1g mon
MeMOpaHoil nznydarens. Ha rpaduke puc. 3b BunHo, uyto konebanue ¢ ammiutynoit —30 n1b
OT MaKCHUMAaJIbHOTO YPOBHSI HE MEHSET aKyCTUYECKUX XapaKTEPUCTHK cpelbl. TOJIBKO NpHu
IPEBBIIIEHUH 3TOr0 YPOBHS HAUYMHAETCS POCT pa3HOCTU (a3 KoneOaHMd — yMEHbILICHHE
IUIOTHOCTH cpefpl. PocT pasHocTM (a3 mnpu  yBETUYEHUM AaMIUIMTYAbl HM3J1y4aeMoro
KosieOaHusl TPOUCXOAUT 0 3HA4YeHHus ~ 25°, TpUYeM 3aBUCHMOCTH pasHOCTH (a3 oT
aMIUTUTYAbl M3JIydaeMoro Kojebanuss Onm3ka Kk Jorapupmuueckoil. HoBblid  1uk,
HAUYMHAIOIIUICS C Pe3KOro NaJeHus aMIIUTY bl KoJeOaHusl, COMPOBOXKIAETCS YMEHbILICHUEM
pasHoctd ¢a3 (mourn Ha 20°). DTO yMeHbIIEHHE IPOJOJDKAETCS II0KA AMILIMTYIa
BBICOKOYACTOTHOI'O KoJieOaHusl He AJOCTUTHET ypoBHS —30 1b oT MakcuManbHOTO, MOCIe Yero
OIATh HAYMHAETCS YBEIMUYEHHE PA3HOCTHU (a3 KosieOaHui MpoOHON BOJIHBI.

B.B. lNywwH, C.H. Py6uos
OcobeHHOCTN MOAYNALMMK 3BYyKa 3BYKOM B rpaHy1MpoOBaHHOM cpeae
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B ToMm ciyuae, Korja BHICOKOYACTOTHBIM UCTOYHHK M3ITydaeT KojeOaHue, N3MEHSIoIeecs
Mo aMIUIUTyAe, TPOUCXOAUT (a3zoBas MOAYJSAIUSA TPOOHON BOJHBI  OTrHOArOIICH
BBICOKOYACTOTHOTO KojeOanus. Pe3ynbpTaT 3TOro skcrmepuMeHTa mpuBelneH Ha puc. 4. OH
no00eH pe3ynbTary HKCIEPUMEHTAa C WMITYJIbCHBIMU CHUTHAJaMH, pa3HHUIA TOJIbKO B
OTCYTCTBUHM BPEMEHHM BOCCTAHOBJICHHS B May3aX MEXIY HMITyJIbCaMH, B PE3yJbTaTe Yero
npoiiecc ObICTpee CTaOHUITH3UPYETCS.
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Puc. 4. Ismenenue paznoctu (a3 mpoodHOro curnana ¢ yacroroit 1.7 xI'm Ha yuactke 0-30 cm
1101 BO3JAEHCTBUEM MOYJIMPOBAHHOIO 110 aMIUINTY /1€ CUTHAJA ¢ Hecylel yactoToi 8.5 kl'm.
3a HyJIeBOW ypOBEHb pa3HOCTH (Da3 BbIOpaHa pa3HOCTH (a3 B HA4YaJIe U3MEPECHHUS

2. AMIUINTYAHAA MOAVYJIALIMA 3BYKA 3BYKOM

YMEHbBIIICHHE TIOTHOCTA CpPEabl TOJ BO3AECHCTBHEM BHOpalMii, HAa YTO YKa3bIBaeT
yMeHbIlIeHHe (a30BOi CKOPOCTH 3BYKa, COMPOBOXKAAETCS TAKXKE YBEIWYEHHEM 3aTyXaHUs
3ByKa. BoO3HMKaeT Tak Has3bplBaeMmas JUCCUIIATUBHAs HEJIMHEWHOCTb, paccMaTpuBacMas B
pabore [21], B KOTOpO#l MpeACTaBICHBI PE3yJbTAThl JAOOPATOPHOTO IKCIIEPUMEHTA TIO0
HAOJIOZCHUIO AMIUIUTYAHOM MOIYJISIIIUU Cl1ab0W HENpEephIBHOW BBICOKOYACTOTHOW BOJIHBI
Mo JEWCTBUEM IIOCIEAOBATEIbHOCTH CHJIBHBIX HU3KOYACTOTHBIX HWMITYJIBCOB B CBHIPOM
peyHoM mecke. PaHbilie Mbl MPOBOAMIN aHAIOTUYHBIC SKCIIEPUMEHTHI U TOTYUYUIN TOXO0XKUE
pe3yibTaThl, KOTOPBIEC MPEACTaBICHBI Ha pUC. S U puc. 6. PasHuna 3aximovanack B TOM, 4TO,
KaK U B MPEIBIAYIIEM Clydae, B SKCIEPUMEHTaX paccMaTpUBAIOCh M3MEHEHHE aMILIUTY bl
HU3KOYaCTOTHOM MPOOHOM BOJIHBI M3-32 U3MEHEHUS aMIUIATY 16l BBICOKOYACTOTHOMN BOJTHBI.

Ha puc.5 mnoka3zaHo u3MeHEHHE aMIUIUTYJbl NPOOHOM BOJHBI B MOMEHT IpHUXOAA
BBICOKOYACTOTHOTO HMITyJIbca. 37eCh M Ha TOCIEAYIOIMX pucyHKax ypoBeHb O nb
COOTBETCTBYET aMIuiuTyAe curHana 1 B (~1g moxgy memOpaHOW HCTOYHMKA) Ha BBIXOJE
yeunutens. Takke Kak npu (pa3zoBbIX U3MEPEHUSX, MOCTIE MPEKPAIICHUS BEICOKOYaCTOTHOTO

MMITYJIbCA aMIUINTY1a IPOOHON BOJIHBI MEHBIIIE, YEM Iepe]] Ha4yaloM BO3AEHCTBHUSL.

B.B. lNywwH, C.H. Py6uos
OcobeHHOCTN MOAYNALMMK 3BYyKa 3BYKOM B rpaHy1MpoOBaHHOM cpeae
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Puc. 5. Iamenenne ammuiuty sl mpoOHOM BOHBI (2.1 k['11) B MOMEHT MpUX0/1a UMITYJIbCa C
yacTtoToi 3anonHeHus 8.5 kI'u. AMmmryaa umiyinsca (—4) n1b
Pesynprar  umccnemoBaHusi  TOBeNEHHWS ~ NPOOHOW  BOJHBI  TMOJ  BO3JACHCTBUEM
BBICOKOYACTOTHOTO KoJIeOaHUs, aMIUIMTyJa KOTOPOTO HU3MEHSETCS MO0 MHI000pasHOMY
3aKOHy, NpPHUBEIECH Ha puC. 6 U puc. 6a. Ha puc. 6 mnokazaHbl M3MEHEHUS aMIUIUTY bl
BBICOKOYACTOTHOM BOJIHBI, @ HA pUC. 6a — TPOOHOI BOJIHBI B TOM K€ BPEMEHHOM MacIiTaoe.
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Puc. 6. IsmeHeHnE AMILUINTY AbI BBICOKOYACTOTHOM BOJIHBI

A, 1b
-36.6 ‘

36.8

370 3 X
BN TN -
-37.4 3 \
s \ \ \
38.0 = \ \

. X
-38.2 \

-38.4 — t. ¢
9

-38.6 N N RN LN LN LA LN LN LA LA LN LN LN L
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Puc. 6a. IaMeneHne aMIuiTy 16l MpoOHOM BOTHBI YacTOTOM 2 KI 11 1o/ BO3IeHiCTBUEM
MOJTyTUPOBAHHOM 0 MUIO00Pa3HOMY 3aKOHY BBICOKOYACTOTHOM BOJIHBI

[IpoBeneHHbIE U3MEPEHUS MOKA3bIBAIOT, YTO aMIUIMTYJa MPOOHON BOJHBI M3MEHSETCS B
npotuBodasze ¢ aMIUIUTYJO0H BOJHBI BBICOKOYACTOTHOHW. B TO ke Bpems BHUIHO, YTO
aMIUIUTY/JHbIE  W3MEHEHUS MEHEe UYyBCTBUTEIbHBI K M3MEHEHHMIO aKyCTHYECKUX
XapaKTepUCTHK cpeabl, 4eM (a3oBble, W HACTyHNAIOT MPU JOCTHKEHUH aMIUIUTYIbI
BBICOKOYACTOTHOTO Kojiebanus yposHs (—20) nb.

B 3aBepuienue mnpuBeneM pe3yJbTaThl AKCIEPUMEHTA MO HAOMIOACHUIO aMILTUTYIHOM
MOAYJISIIAY TTPOOHOM BOJTHBI OTHOAIOIIEH OMEeHN JBYX BRICOKOYACTOTHBIX BOJIH (CM. puc.7).

B.B. lNywwH, C.H. Py6uos
OcobeHHOCTN MOAYNALMMK 3BYyKa 3BYKOM B rpaHy1MpoOBaHHOM cpeae
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Puc. 7. AMnnutyanast MoayJsiius mpoOHO# BoaHbI yacToTo 2 kIt (1) orubaromeit OueHuit
JIBYX BBICOKOYACTOTHBIX BOJIH ¢ yacTotamu 8.5 u 8.501 kI'11 (2). 3arny0Oienne npueMHHUKa
30 cM. AMmuTyna kpuBoi 1 yBennuena B 30 pas

3. AMIUIUTYJIHO-®A30BA S MOIY AL [TPOBHOM BOJIHBI

W3 ckazaHHOTO BBINIE CIENyET, 4TO NPOOHAs BOJIHA MOJ| BO3JICHCTBUEM H3MEHEHHS
aMITIMTYI6I BICOKOYACTOTHOM BOJHBI MOJYJIMpYETCs Kak no ¢ase, Tak u mo amrumuryzae. Ha
puc. 8 ® puc. 8a TPHUBEICHBI CHEKTPHl BBICOKOYACTOTHOTO CHTHAjda C aMIUIUTYAHOU
Monynsuuend (puc. 8§) M HHU3KOYACTOTHOTO (MPOOHOrO0) CHrHama B OTCYTCTBUU APYTUX
nporieccos (puc. 8a).

A, 1b
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Puc. 8. BbICOKOYaCTOTHBIN yUaCTOK CIIEKTpa mpoliecca. 3arny0ieHne MpUeMHUKa 3 CM
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Puc. 8a. CriekTp HU3KOYAaCTOTHOM MPOOHOM BOJIHBI PU OTCYTCTBHUU BHICOKOYACTOTHOTO
MOJIyTUPOBAHHOTO KojieOaHus. 3aritybnaenue npueMauka 30 cm
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Ha pwuc.9 mnokazaH CHeKTp HHU3KOYACTOTHOM MPOOHOM BOJHBI TP HAIAYUU
BBICOKOYACTOTHOTO MOJIyJINPOBAHHOTO KojiebaHus. M3 mpuBeIeHHBIX PUCYHKOB BHIHO, YTO
MOJIYJISIIMS UHTEHCUBHOT'O BBICOKOYAaCTOTHOTO KOJIEOAHUS IEPEHOCUTCSI HA HU3KOYACTOTHYIO
npoOHyt0 BoJHY — aHajor JIrokcemOypr-I'opekoBckoro ¢ dexra.

A, 1b

-140 F, T
1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800

Puc. 9. CriekTp HU3KOYaCTOTHOM MPOOHOI BOIHBI TPH HAIWYHH BEICOKOYACTOTHOTO
MOYJUPOBaHHOTO KosieOanus. 3arinyosienne npueManka 30 cm

[nmy6una Moaymaumud TpoOHOM  BOJHBI  PE3KO MajgaeT IO CPaBHEHHIO C
BBICOKOYACTOTHBIM KojieOaHueM. Ecimu BbicokouacToTHOE Kosiebanue mmeer moutu 100%
ryOuHY MOIYJISIUHM, TO TIIyOWHA MOAYJISIIMKM TpoOHOM BONHBI He mpeBbimaet —40 nab.
ACUMMETpHS CIIEKTPa MOy TMPOBAHHOTO HU3KOYACTOTHOTO KOJIEOaHUs YKa3bIBACT Ha TO, UTO
MOJYJISIHS — aMIUIUTYJHO-(a3oBas. COOTHOLICHHE TEKYIIUX 3HAYCHHH aMIUIMTYIHOW W
¢azoBoit MoxyisiuMu MpoOHOW BOJMHBI MOKa3aHo Ha puc. 10. M3mepeHus mpoBOAMINCH Ha
yuactke 0 — 30 cm. KpuBble HOpMHpPOBaHBI HA CBOE CPEHEE 3HAUCHHUE.

) .%i HOPM. ‘ ‘

: 1 /\
t,c

0.98 Trueid LILLBLELELELELEL LILLBLELELELELEL LI LI LI

1.0 2.0 3.0 4.0 5.0

Puc. 10. CooTHomenne TeKymux 3HaueHnid aMrmutyaHou (1) u dhazoBoii (2) Mogysamun

npoOHo# BostHbL. Y4acTtok 0-30 cM. KpuBbie HOpMUPOBAHBI Ha CBOE CpeIHEE 3HAUCHUE
CrnenyeT OTMETUTh, UTO MpHUBEJACHHBIE HA puc. 10 cooTHOLIEHUS TITyOUHBI MOIYJISIIUN
AM u UM COOTBETCTBYIOT TOJIBKO MPOBEACHHOMY 3KCIEPUMEHTY. MHOTOYUCIECHHbIE
9KCIIEPUMEHTHI MMOKAa3ajd, YTO 3TO COOTHOIICHHWE 3aBUCUT OT YMAaKOBKH MECUUHOK, KOTOpas
MEHSIETCS B 3aBUCHUMOCTH OT aTMOC(EpHOro [aBJCHHs, TEeMIepaTypbl U MPEAbLAYLIETO
BUOPOBO3ACHCTBUA Ha mecok. OCOOCHHO CHUIIBHO OT YIAKOBKU TpaHyJl 3aBUCUT TIIyOWMHA
aMIUITUTYIHOH MOJIyNIALUMUA. B HEKOTOphIX JKCIEPUMEHTAaX AaMIUIUTyAHas MOMYJISIUs

MpakTU4YECKH OTCYTCTBYeT. [lo00HbIE Citydan oTMeuaroTcs U B padote [23].
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3AKIIIOYEHUE

Pe3ynbTaThl NMPOBEIEHHBIX SKCIIEPUMEHTOB MOTYT OBITH YYTEHBI MPU MCCIECIOBAHUHU
NOBEJICHUS CBHIMy4YUX TPYHTOB IO/ BO3JCHCTBHEM BHUOPOHArpy30K M YTOYHEHHU MOJIEIH
Irpa”HyJIUpOBaHHOU cpenabl. [lomydeHHble NaHHBIE YKa3bIBAIOT HAa LIMPOKHE BO3MOKHOCTHU
IIOCTPOEHUS] HEJIMHENHBIX IPUEMHUKOB U U3JIy4aTesIe B TPaHyJIMPOBAHHBIX Cpelax.

30HAMpOBaHUE Cpelbl B CeMCMUKE OOBIYHO OCYIIECTBIIACTCS HH3KOUYACTOTHBIMHU
kosiebanusMu. Ecnm 31u koneGaHust OyayT HMPOXOIUTHh Yepe3 30HbI, TJe UMEIOTCS MOIIHBIC
BBICOKOYACTOTHBIE MCTOYHHMKH C MEPEMEHHBIMU aMIUIMTYAaMH, TO MOXKHO OyJeT Hoiydarhb
UHPOpPMALIMI0O O IIIyOMHHBIX Ipoleccax Mo (a3oBOH M aMIUIMTYJHOM MOZIYJISLMU
HU3KOYACTOTHOI'O KoJieOaHusl.
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