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DOKCHepUMEHTAIbHO ~ OOHAapy’>KEHO  SBIICHME BO3HUKHOBEHHS IllymMa B
rpaHyJIMPOBAaHHOM Cpele MpU PACHPOCTPAHEHWH B HEW CEMCMUYECKOW BOJIHBI.
Y CTaHOBIEHO, YTO YPOBEHBb 3TOr0 LIyMa HE 3aBUCHUT OT YaCTOTHI 30HIUPYIOILIETO
CUTHAJIa M >KECTKO CBSI3aH C €ro amIuIMTyAoi. MeXaHu3M BO3HHKHOBEHMS IIyma
00yCIIOBJIEH B3aUMHBIM TpPEHHUEM TIPaHYJIUPOBAHHBIX YACTHUI] U B OCHOBHOM
ONPEAEISETCA TPEHUEM TPAHYJI O TOBEPXHOCTh ITPUEMHUKA.

KitoueBble ci0Ba: TIpaHyJIMpOBaHHAas Cpela, PEYHOM IECOK, IICEBIOIIYM,
TPEHUE IrpaHyJl.

BBEJEHUE

XapakTep paclnpoCTpaHCHHMsI yIOPYTUX KojeOaHWMl B  TPaHYJIMPOBAHHOW  Cpele
CYILIECTBEHHO OTJIMYAETCs OT PacCIpOCTPaHEHUs B CIUIOIIHBIX cpenax. HemuHeliHble cBoMicTBa
IPaHYJMPOBAHHBIX CpeJl MPOSABIAIOTCS 3aMETHBIM 00pa3oM Jaxe MpH HEeOOIbIINX
nedopmarusix [1-3]. Kpome Toro, B cpese MOSBISIOTCS TOTIOTHUTEIBHBIC CTETICHH CBOOOIBI
CBSI3aHHBIE C BO3MOXKHOCTBIO IIOBOPOTOB Ipanyi [4]. Tpenue Mexay rpanysiaMy U rpaHyjaMu
U KOPIYCOM IMPHEMHHUKA NPU ATHUX MOBOPOTAX MPHUBOIUT K T€HEpAIMH HIMPOKOIMOJIOCHOTO
IIyMOBOTO CHUTHajla, KOTOPBIH 1O AHAJIOTMM C I[IYMOM OOTEKaHus MHUKpOo(oHa
MYJBCUPYIOLIUM BO3IYIIHBIM ITOTOKOM [5] MBI Ha3Banu «rcesnoumrymMmom». Hike nmpuBoastes
pe3yJIbTaThl SKCIIEPUMEHTATIBHOTO HCCIeI0BaHus 3TOT0 3 dekra.

PE3VJIBTATHBI OKCIIEPUMEHTA

N3mepennss mpoBOAWINCh B IUIUHApUYEeCKoM Oake BbicoTor 0,7 M, nuamerpom 0,7 M,
3al0JIHECHHOM CYXUM IeckoM. Cyxoil peyHOHM MECOK, KaK cpella pacCpOCTPAHEHUS YIPYTUX
BOJIH, OB BEIOpAH M3-3a TOTO, YTO, SIBJISISICH IBYXKOMITOHEHTHOMH (TI0 KpaitHel Mepe) cpeioH,
OH 00J1a7laeT XOpollIel YIpyrocTbio 3a cueT Aedopmanuu mop, 3amnojiHeHHBIX Bo3ayxoM. Ha
ocu Oaka Ha Timyomnax 0-0,03m, 0,2wm, 03 M, 0,4m, 0,5M, 0,6 M ObUTH pa3MEIICHBI
akcenepomeTpsl. llecok oOmydancss MbE30KEPaMUYECKUM CTEP)KHEBBIM  BHOpPAaTOPOM
YCTaHOBJICHHOM Ha €ro TMOBEpXHOCTH. /[l W3MepeHHd YCKOpeHHil mox MeMOpaHoi
u3JIydarens NpUMEHsUIHCh akceiaepomerpbl Tuma KD-45, KD-29, a B 3armyOnenun —
akcenepomerpel [IAJI 17-9. CnektpanbHblii aHanu3 mnpoueccoB nposoawics Ha IIK ¢
paszpemaroieit ciocoonoctsio 0,7 't 1 mocaey oM HEKOT€PEHTHBIM HaKOIIJICHUEM.
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[Ipn npoBeneHWMH OHKCIIEPUMEHTOB 10 M3YYEHUIO OCOOCHHOCTEH paclpoCTpaHCHHS
BBICOKOYACTOTHBIX HMMITYJIbCOB (4acTtoTa 3amonHeHus 8-9 kl'm, miourensHOCTH — 1-3 ¢C) B
IpaHyJIMPOBAHHOM cpele Mbl OOpaTWIM BHUMaHHME HAa YBEJIMUYEHHE YPOBHS IIyMa BO BCE
[0JIOCE aHajM3a B MOMEHT IPOXOXKACHUS MMIIyJbca, Takod ke 3¢ddexr Habmomancs npu
U3JTYYCHUH BBICOKOYACTOTHOTO aMIUTUTYJHO-MOAYJIUPOBAHHOTO KoseOaHus. Pe3ynbraTs
HKCIIEPUMEHTOB IpHBeeHBI Ha puc. 1a,0. ITo ocu opauHAT OTIIOKEHA aMIUIUTYJla CUTHAJa B
OTHOCHTEINIBHBIX €IUHMIIAX, OCh abcuucc — Tekymiee Bpemss B MceK. CeppiM ()OHOM Ha
pUCYHKaX MOKa3aHa OCLMIOTpaMMa 30HAUPYIOLIETO0 CUT'HAJa, YePHBIM — OCHMIIJIOrpaMma
IIyMa BHE IOJIOCHI YacTOT 30HIUPYIONIETo CUTrHana. PasHuna B KO QHUIMEHTAX YCHICHUS
IPY 3aMUCSIX 30HANPYIOIIETO U IIYMOBOTO cUrHaia okoio 400.
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Puc. 1 I3mMeHeHne ypoBHS IIyMOBOM ITIOMEXH MPU IIPOXOKICHUH YEPE3 CIIOU IecKa
BBICOKOYACTOTHOTO UMITyJIbca (2) U MOJIyJIUPOBAHHOTO KoseOaHus. (0).
Cepplit GoH — ocHIIITIOrpaMMa 30HIUPYIONIET0 CUTrHaa (Hecyias yactota 8,5 kI '), uepHast
KpHUBas — ocLMJUIOrpaMMa IryMoBoro curaana B nojoce 0,2—7 k['u. 3arnyOnenue nprueMHUKa
— 0,3 M, pa3HuLIa B yCUJIEHUH 30HIUPYIOLIUX U IIYMOBBIX curHanos 400

N3 pucyHka erko BUAETh, UTO YPOBEHbB IIyMa Bo3pacTaeT B 3—4 pa3za B MOMEHT IPUX0J1a
UMITIYyJIbCHOTO CHTHaJla M MEHSAET CBOK AaMIUIMTYyAy IpH IpUEME MOIYJMPOBAHHOTO
kosnebanusas. Ha puc.2 mnpuBefeHbl pe3yibTaThl CIEKTPAJBHOIO aHajgu3a Ipolecca
n300pakeHHoOro Ha puc. la. KpuBoil 1 mpeacraBieH creKTp 30HAMPYIONIETO CUTHajia Mocie
NPOXOKICHUS €ro 4Yepe3 cpeny, KpuBas 3 — CHEKTp IIymMOBOro (oHa B OTCYTCTBHUHU
30HAMpylonlero curnana. Kpusas 2 COOTBETCTBYET CIIEKTPY U3Iy4yaeMoro curaia. CoexkTpsl
30HJUPYIOUIET0 CUTHAaja, NPOMIEIIEr0 Cpeay, M HU3Iy4yaeMoro CHrHajga HOPMHPOBAHBI.
CriekTpanbHblil aHAIM3 IpoLecca MOKa3aj, YTO T€HEPUPYEMBIN IIyM — IIMPOKOIOJIOCHBIN;
€ro ypoBeHb ITOUYTH HE CMaJaeT C yBEJIWYEHUEM YacTOThl M BO BCEM AMAIla30HE aHauu3a (110
22 kI') mpeBbIlIaeT ypOBEHb CTIEKTpa (POHOBOTO IIyMa.

AHaiu3 W3MEHEHUs YpPOBHS TE€HEpUPYEeMOro IiymMa ¢ INIyOMHOW mpueMa KoseOaHus
IOKa3all, YTO Pa3HOCTb YPOBHEW TOHAJIBHOTO KOJIEOAHUS M «IICEBJIOLIYMa» B M3MEPEHUSX,
NPOBEICHHBIX B OJMH JCHb, PAKTHUYECKU HE MEHSETCS ¢ MIIyOMHOM mpuema. To MO3BOJISET
c/enaTh MPearoa0kKeHne, YTO HCTOYHHK [IIyMa HaXOAUTCS B HETIOCPEACTBEHHON OJIM30CTH OT
npueMHUKa KoseOaHuil. [ n3MepeHuil MpoBEIEHHBIX B pa3Hble JHU Pa3HOCTb B YPOBHAX
MOJET JOCTUTaTh €IWHHIl 15 B 3aBUCUMOCTH OT aTMOC(EpHOTrO MABICHHS, TEMIIEPATypHI,
BJIQ)KHOCTH.
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Puc.2. CiexTp 30HIUpYIOIEro CUrHaina, npuHaToro Ha riyoune 0,3 m (1);
2 — CIEeKTp U3Iy4aeMOro CUTrHaja (CIeKTp HOPMHUPOBAH Ha CIIEKTp KosiebaHus 1);
3 — cnekTp (oHOBOTrO LIyMa B OTCYTCTBHU 30HIUPYIOIIETO CUTHAIA

V3MeHeHrne YpOBHSI  «IICEBAOIIYMa» IKECTKO CBA3aHO C HW3MEHEHHEM YPOBHS
3oHAMpylomero curHama. Ha pwuc. 3a mpuBeneHa OCHIIOTPaMMa BBICOKOYACTOTHOTO
(F=11,5 k') konebGaHus, aMIUIUTyJa KOTOPOTO MEHSETCS IO MUIO00pa3HOMY 3aKOHY.
IIpuem xonebanust ocymectBisuics Ha riryouHe 0,3 M. OTKIOHEHHME 3aKOHA W3MEHEHHS
aMIUIMTY/Abl OT JIMHEHHOrO CBSI3aHO C (UIIOKTyallMel ypOBHS TOHAJIBHOIO CHTHajlda B
rpa"yiupoBaHHoOU cpene [6]. Ha puc. 36 mana ocumsiorpamMma W3MEHEHHUs YPOBHS ITyma B
nonoce 0,5-10 xI'u gns storo ciyyas. Cepast KpuBas — OCIUJUIOTpaMMa IIyMa B TOM Ke
M0JIOCE NP OTCYTCTBUHU 30HAUPYIOIIErO CUTHATIA.
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Puc.3. Ocimmiorpammsl BeicokodactoTHoro (F=11,5 kI'11) konebanusi npuHATOTO Ha TITyOHHE
0,3 M (a) 1 CONPOBOKIAIOIIIEE EM0 N3MEHEHNE YPOBHS IIIyMOBOI'O CUTHAJIa BHE MOJIOCHI YaCTOT

30HIUpYIONIETo Konebanws (0)

OKCMEPUMEHTHI MMOKa3bIBAIOT, YTO «IICEBAOLIyM» He moispuzoBadH. Ha puc. 4 a,0
MPUBENIEHBI Pe3yJIbTaThl COOTBETCTBYIOIIETO 3KCIIEPUMEHTA: aKCEIePOMETP yCTaHABIMBAJICS
Ha ryoune 0,03 M o1 UCTOYHUKOM TMPUYEM €T0 TMOJISIpU3aIius COBIaaga ¢ MoJispru3aueii
u3nydaemMoro konebanus (Z-nonspusanus). OparMeHT CHEeKTpa MPUHITOrO WM CHUTHAala
npuBeaeH Ha puc. 6a. [locie aToro akcenepomerp pasBopaunBaiics Ha 90° (X-mossipusarus).
CrniekTp curHajga NpUHATOrO B 3TOM cllydae MpHBeaeH Ha puc. 40. 13 pucyHKoB BUIHO, YTO
YPOBEHb 30HIUPYIOIIET0 CHrHajia yman npu X-npueme Ha 40 n1b B To Bpemsi Kak ypOBEHb
IIYMOBOM MOJJIOKKH MPAKTUUECKH HE U3MEHUJICS.
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Puc. 4 ®parMeHThI ClIEKTpa CUrHAJIA TIPUHITOTO IPUEMHUKOM
¢ Z-nonsipuzanueit (a) u X-nonsipusanuei (0)

[Tpu paccMOTpeHUHU MPUPOIbI BOSHUKHOBEHHUS «IICEBIOUIYMay ObUIO MPEAINOIOKEHO, YTO
3HAYUTENbHBIM BKJIAA B €ro (OpMHpPOBAHHME BHOCUT TPEHUE MECUYMHOK O KOpIIyC
ceificMonpueMHHUKa.

Jliis Toro 4toOBbl MPOBEPUTH 3TO MPEANOIOKEHHUE, 1Ba OAHOTUITHBIX aKcelepoMeTpa ObLIH
pasmeniensl Ha rayouHe 0,03-0,04 M mon uctouHukom konebanwmii. [locrme mpoBepku
UJIGHTUYHOCTH TOKa3aHUN KOPIyC OJHOIO U3 aKCeJIepOMETPOB ObUI CMa3aH MAaIlMHHBIM
MmacyioM. Pe3ynbTaTsl M3MepeHuii IpuBeeHbl Ha puc. 5. M3 pucyHKa BUAHO, YTO B pe3yJibTaTe
CMa3Ku KOpIyca NPUEMHHUKA YpPOBEHb «IICEBIOIIyMa» YMEHBIIAETCs MPHOIM3UTENbHO Ha
10 gb.
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Puc. 5 Onenka 3aBUCUMOCTH YPOBHS IICEBAOIIYMay» OT KaueCTBa KOHTAKTa TPaHyJI C
KOPITyCOM NMPUEMHHUKA. | — CIEKTp KOoJIeOaHUs MIPUHATOTO «CYXUM» aKCEIEPOMETPOM.
2 — cheKTp KoJieOaHus MPUHATOTO aKCEIEPOMETPOM, IIOBEPXHOCTh KOTOPOTO CMa3aHa

MaIIMHHBIM MaciaoM. CIeKTpbl HOPMHPOBAHBI

B 3akirodyeHue OTMETHM, YTO TPH TPOBEICHHH YKCICPUMEHTOB IO PACIPOCTPAHECHHUIO
YyOPYTUX BOJH B TPaHYJIMPOBAHHOW cpele HEOOXOIUMO yUYUTHIBATH OTpaHUYCHHE
JMHAMUYECKOTO IHMalla30Ha HE CBS3aHHOE C IIyMaMH HCIOJb3yeMOl ammaparypbl. Kpome
TOTO, MOYXHO HaOJIOAaTh B TOJOCE TPHUEMa BBICOKOYACTOTHOTO 30HAMPYIONIETO CHUTHAJA
U3MEHCHHE YPOBHS [IyMa BBI3BAHHOTO HAaJMYUEM IIOCTOPOHHETO HEKOHTPOIUPYEMOTO
HU3KOYAaCTOTHOTO HCTOYHWKA KOJEOaHWi, dYTO MOXXET HCKa3UTh WHTEPIPETALNIO
MOJYYCHHBIX JaHHBIX. [lOBHIUMOMY, aHaJIOTWYHBIC NPOSBICHUS HAOIIOAAEMOro HaMU
apdexra Oyayr W mpu paboTe ¢ IPYTMMH TPaHYJIHMPOBAHHBIMH CpelaMH W B Ciydae
YBII&XXHEHUS TIecKa. Bee 910 moTpedyeT JOMOTHUTENBHBIX HCCIICIOBAHNH.
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