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B pesysbTare mpoBeIeHHBIX U3MEPEHUH METOAOM CTOSYHMX BOJIH OBUIM OOHApy>KEHBI CKPBIThIE Ae(eKTHl BHYTPH JeTanel
CTOII POTE30B JUIsI HOT, U3TOTOBJIEHHBIX U3 KOMITIO3UIITMOHHOTO MaTepuaa. B xo/ie cpaBHEHHUS MOJTy4eHHBIX aMIUIUTYIHO-4aCcTOT-
HBIX CHEKTPOB IIETBIX 00pa3oB M 00pa3LoB ¢ Ae(eKTaMu IO MEPBBIM MHKaM, COOTBETCTBYIOIINM IEPBBIM H3THOHBIM MOJaM
BOJIH, 6]:[.]'[0 BBIABJICHO, YTO 3HA4YCHUA PE3OHAHCHBIX 4aCTOT Jle(be](THbIX 06pa3u013 HHXKC OTHOCHUTCIIBHO 3Haqe1-[m?1 JacToOT CIICK-
TPOB IETBIX 00PA3IOB, YTO MOKET TOBOPHUTH O TOM, YTO MaTepHal Je(EKTHBIX U3ACTHIA MOXKET 00JIa1aTh MOHMKEHHBIMHU 3HaYe-
HUSIMU TIPOYHOCTHBIX XapaKTEPUCTUK. Taxoke MpH UCCIeI0BAaHUN HEKOTOPHIX 00pa3LioB ObUIO OTMEYEHO HAINYUE JOTIOTHUTEIb-
HBIX MUKOB, YTO TOBOPHUT O TMOSBICHHH HOBBIX T'PAHUI] OTPAKCHUH, COOTBETCTBYIONIUX MOSBICHHIO 1€()EKTOB B UCCIEIYEMbIX
obpasnax. [lomydeHbl KapThl aMIUIMTYIHBIX paclpeieieHuil B ucciuenyeMbIx oopasmnax. [IpoBeneHo mpeaBapuTensHOE CpaBHE-
HHE C pe3yJbTaTaMu UccieaoBanus 0opasnos npudbopom OmniScan X3 npoussozctsa komnanuu OLYMPUS, cBuaetenscTBy-
IOLUE O HAJIWYMH MOBBIUIEHHOTO KOJMYECTBA I'PaHUI] OTPaXKEHUH, a TaKkKe MOBBIIIEHHOTO COAEP)KaHUsl BCIYYEHHOCTEH, BO3-
HHKAIOIIX, BEPOSTHO, B TIPOIecCe CKICHKH U3zenuii B [eeKTHOM oOpasiie B CpaBHEHHH ¢ Oosiee KpermkuM obpasioM. [Ipose-
JICHHBIN aHAaJHU3 MOATBEPKIACT HATMYUE BO3MOXKHOCTH YCIIEITHOTO MPUMEHEHHS METO/Ia CTOSTYMX BOJTH KaK criocoba oOHapyxe-
HUS CKPBITHIX Je()EKTOB B KOMIIO3UIIHOHHOM Marepuaie.
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As a result of the measurements carried out using the standing waves method, the hidden defects were detected inside the
prosthetic feet details made of composite material. When comparing the obtained amplitude-frequency spectra of intact samples
and samples with defects based on the first peaks corresponding to the first bending wave modes, it was revealed that the values
of the resonant frequencies of defective samples were lower relative to the frequency values of the spectra of intact samples. That
observation indicated that the material of defective products might have reduced strength characteristics. Also, when studying
some samples, the presence of additional peaks was noted, which indicated the appearance of new reflection boundaries
corresponding to the appearance of defects in the research samples. Maps of amplitude distributions in the studied samples were
obtained. A preliminary comparison was made with the results of examining samples using the OmniScan X3 device
manufactured by OLYMPUS. The results obtained indicate the presence of an increased number of reflection boundaries, as well
as an increased content of bulges, which probably arise during the process of gluing products in a defective sample in comparison
with a stronger one. The analysis confirms the possibility of successfully using the standing waves method as a method for
detecting hidden defects in composite material.
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BBEJEHUE

Ha srame TecTtupoBaHus MPOYHOCTHBIX XAPAKTEPUCTHUK H3IACIUNA TPU IUKIUYSCKH MOBTOPSIECMOM
Harpy3Ke Ha CTOIBI MPOTE30B JJI HOT, U3TOTABINBAEMbIE U3 KOMIIO3UIIMOHHOTO MaTepuaa, CylecTByeT
Mpo0OIeMa HEOJTHOPOTHOCTH ITOTyYAEMBIX PE3YIIBTATOB: PsIJ] H3/ICIIHI JIOMACTCsI, BBICPKUBAs HATPY3KY B
konuyectBe ~ 1 000 000 moBTOpeHUi, psig — Ha NOPATOK MeHbIIe. Tak Kak Kaxaas KOHKpETHas JeTalb
CTOIl M3TOTABIMBACTCS HEOONBIINMH NApTHUSAMH U3 TUTACTOB, BMEIIAIONINX B ce0st mopsaka S0 m3memnuii,
CTOJb CyIIECTBEHHBIE Pa3NIM4Ms B MTOKA3aTeNsAX BBIIEP)KMBAEMOW HArpy3KH Ha dTare TeCTUPOBAHHS Ha
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MPOYHOCTH MOT'YT TOBOPUTH O Hpo6neMax, CyI€CTBYIOIIUX B TEXHOJIOTHYECKON LEIMOYKE U MMPUBOAAIINX
K MOI0OHBIM HEOTHOPOIHOCTSIM B PE3yNbTaTax.

Hannas npo0nema MoXeT OBITh 03By4eHA Kak mpoliieMa AMarHOCTHKH M3[ENIMH Ha BCEX ATamax MX
HU3TOTOBJICHUSA C LCJIBIO BBISIBJICHUA U JIOKAJIHU3allUHM BO3MOXXHBIX Ileq)eKTOB U aCUMMCTPHHU B UCCIICAYC-
MBIX XapaKTepPUCTHKAX, BU3yalbHO HEPA3IMYMMbIX HEBOOPY>KEHHBIM TJIa30M, JUIs oOecieueHus TpeboBa-
HUH K Ka4ecTBY U 0€30IaCHOCTH MX 3KCILUTyaTallHuu.

Hedextsl, onpenensieMble B KOMIIO3UIMOHHBIX MaTepHajax, MOTYT BKJIIOYATh B ceOs: TPELMHBI, pac-
CJIOCHUS, NHOPOAHBIE BKJIIOYCHUS, MOJIOCTH U T.0. [y oOHapyxeHHs Ae(eKTOB B KOMIIO3UIIMOHHBIX
MaTepualiax BO3MOYKHO HCIOIB30BAHME PA3IMYHBIX METONOB HEPA3pYLIAIOIIErO KOHTPOIS: aKyCTHYe-
CKHE, ONTUYCCKUE, TEIVIOBBIC, PaIHalliOHHbIC, MATHUTHRIC U 1p. [1].

Hampumep, TeHEBOH yNbTpa3ByKOBOH METOJ HEPa3pyILUIAIOIIETO KOHTPOJIS 3aKJIIOYAETCS B CIEHAYIO-
IIeM: M3JTy4aloUIiil mpeoO6pa3oBaTesb MOAAET BOJHBI HAa HCCIIEAYEMBI 00BEKT KOHTPOJIS, POXO/Is KOTO-
PBIH, HU3KOYAaCTOTHBIE BOJIHBI MOMAAAI0T Ha MPUHUMAIOLINN TPpeoOpa3oBaTellb, pacoioKeHHBIH COOCHO
C U3MyYaromuM. Pa3nnyaroT aMIIuTyJHbINA U BpEMEHHOM TEHEBBIE METO/ABI MPOXOXKIEHUS. AMIUTUTYTHBINA
TEHEBOH METO/I OCHOBAaH HA M3MEPEHUH aMIUIMTYIBI YABTPAa3ByKOBOM BOJHBL, MPOLIEAIICH Yepe3 OOBEKT.
Ecnu Ha myTH BONHBI BCTpeyaeTcs Ae()eKT, aMIUTUTYAa BOJTHbI TUOO0 YBEITHIUBACTCSI, JINOO YMEHBIIACTCS,
a TaKKe COINPOBOXKAAETCS TOSBICHUEM [OMNOJHUTENBHBIX 3HAUEHW PE30HAHCHBIX YacTOT, KOTOPBIM
COOTBETCTBYIOT XapaKTEpHbIE MUKN. BpeMeHHON TEHEBOM METOIl OCHOBaH Ha U3MEPEHUHU BPEMEHH, KOTO-
poe TpeOyeTcsl yabTpa3ByKOBOW BOJHE Ul IPOXOXKAEHHUs uepe3 OOBEKT: €CIM Ha IyTH BOJHBI €CThb
,Zle(i)eKT, TO BpEMA NPOXOKACHUA YBCIIUNUNBACTCH.

K mpeumyiecTsaM TEHEBOTO yIbTPa3BYKOBOIO METOAA MOKHO OTHECTH: BBICOKYIO TOUHOCTb U UYB-
CTBUTEILHOCTD K Jie(heKTaM, BO3MOXKHOCTh MPOBEICHUS UCIIBITAHUN OOBEKTOB 0€3 UX pa3pylICHHs WU
OCTAaHOBKH IPOM3BOJACTBA, BO3MOKHOCTH IIPOBCPKU O00OBEKTOB B TPYAHOOOCTYIIHBIX MECTax, OJHAKO
MOTYT BO3HUKHYTH HPOOJIEMBI, CBA3aHHBIE C HEBOZMOXXHOCTBIO TOYHO ONPENEIUTh ITyOHHY 3ajleTaHHs
nedexra, HeoOXOAMMOCTBIO HAJHYHS CIEHUAIM3UPOBaHHOIO OOOPYAOBaHMS W HABBIKOB HCIOJNb30Ba-
Hus [2, 3].

OnTrKoaKyCcTHUECKUI METOZ Hepa3pyILIaroIlero KOHTPOJSl OCHOBAaH Ha IPUHLHUIE NTPeoOpa3oBaHMs
aKyCTHUYECKOI SHEpPTruy B ONTHYECKYIO 1 00paTHO. OH BKJIIOYaeT B ce0s1 TPY OCHOBHBIX 3Tala: TeHepanus
HCTOYHHMKOM 3BYKa aKyCTHUYECKHX BOJIH, IPOHHUKAIOIIUE B HUCCIEIYyEeMblil 00BEKT, IpPeoOpa30BaHUE aKy-
CTUYECKOH OHEPruv B TCIUJIOBYIO, UTO NPHUBOAUT K JIOKAJIbHOMY H3MCHCHHUIO TEMIICPATYPbI, KOTOPOEC, B
CBOIO 0Y€PE/Ib, BBI3BIBACT U3MEHEHUE IT0KA3aTeNs IPEIOMIIEHUS MaTepUalla, IE€TEKTUPOBAHUE U3MEHEHUM
MoKa3aTeiid MpCIOMIICHU A ONTHYECKOM CHCTGMOﬁ, BbI3BAHHBIC aKyCTUYCCKHUMU BOJIHAMU, U npeo6pa3o-
BaHHE WX B NMEKTPUUYECKHUH curHail. JInbo, B CBOIO o4epens, HCIONB3YIOTCS Ja3epHbIe UMITYIbCHI IS
TeHepali aKyCTHYeCKHX BOJH. B 3THMX cHcTeMax KOPOTKHH J1a3epHbIH MMITYNbC (HOKyCHpyeTcsl Ha
MOBEPXHOCTH Marepuasa, U 4acTh YHEPTUM MMITyJbca MpeodpasyeTcs B TEIUIOBYIO SHEPIHUIO, KOTOpas
CO3J1a€T aKyCTUYECKYIO BOJHY. JTa aKyCTHUYECKasl BOJIHA 3aT€M PACIpOCTPAHAETCS BHYTPU MaTepuaia U
MOXeET ObITh OOHapyXeHa C IOMOLIbIO ONTHYECKOM CUCTEMBI, KOTOpask U3MEpsieT N3MEHEHUS IToKa3aress
MIPEITOMIICHH S, BBI3BAHHBIEC BOJIHOM.

OHTI/IKoaKyCTI/I‘IeCKI/Iﬁ METOA HUMECT pAd NPEUMYHIICCTB: ONTHUYECKasd CHUCTEMaA IIO3BOJIACT TOYHO
OTIPEJICTTUTh MECTONONOKEHHE Je(eKTa, TaK KaK OHA MOXET PErMCTPUPOBATH W3MEHEHUS IMOKa3aTels
MIPETIOMJICHHUS C BBICOKOM TOYHOCTBIO, ONTHYECKas CUCTEMa MOXKET paboTaTh B IIMPOKOM JHANa30HE TEM-
reparyp U BIAKHOCTH, 4TO JEJIAET €€ BECbMa YHUBEPCAILHOM, CIO/Ia TAK)KE MOXKHO OTHECTU OTCYTCTBUE
HEOOXOOMMOCTH B MIPSIMOM KOHTAKTE€ C OOBEKTOM, POCTOTY MCIIOIB30BaHUS K BO3MOKHOCTh HHTETPALIH
C aBTOMAaTU3UPOBAaHHBIMU CHCTEMaMHU.

Ho y atoii cucremsl ects 1 HegocTatku. OUH U3 HUX — BBICOKAsi CTOUMOCTE 000pynoBanus. Kpome
TOTO, ONTHKOAKyCTHYECKass cHcTeMa TpeOyeT OIpeNeleHHBIX HABBIKOB M OMNBITA IS MPaBUIBHON
HaCTPOWKH W HCITONIb30BaHuA [4, 5].

Tepmorpaduueckuii METOA Hepa3pyIIAOIIEro KOHTPOIS OCHOBAaH Ha aHajIn3e HHPPAKPACHOTO U3IIy-
YEeHUs1, HCITyCKaeMOTo 00bEeKTOM KOHTpOUIsL. Tak kak TepMorpadusi OCHOBaHA Ha MPHUHIIUIIE, YTO BCE 00b-
eKkThl ¢ TeMmneparypoit Beiie 0 K ncmyckaror TemioBoe U3iIydeHne, CylecTByeT U BO3MOXHOCTh PEru-
CTPUPOBATH ATO U3ITyYEHHE C TIOMOIIBIO CIIEIUATFHOTO 000pyIOBaHHs — HH(PaKpacHBIX KaMep, KOTOo-
pble ipeoOpasyroT HHPppakpacHOe U3TyUeHHE B BUANMOE H300paKeHue.

C nomompio TepMorpadguIeckoro MeToaa MOXXKHO OOHApYKHUBAaTh CIIEAYIOIIUE Ae(EKThl: OOPHIBBI U
HENpPaBUIIbHAS YKIAJKa apMUPYIOIIUX BOJOKOH, HEOJHOPOAHOCTH B MarepHalie, BbI3BaHHBIE HeKade-
CTBEHHOHU NMPOIMUTKON MM 00pa30BaHUEM ITy3BIPHKOB BO3IyXa, HEPABHOMEPHOE pacIpeiesieHue CMOJIbI
WY HAaIlOJIHUTENA, ONIPEeNICHUE TPAaHUI] CIIOEB, 4 TAK)KE Pa3IMYHbIe MEXaHHYECKUE MIOBPEKICHNAI — BCE
9TO BIMSET, B YACTHOCTH, HA CKOPOCTH PACIIPOCTPAaHEHNUS TEIUIOBBIX BOJIH B JE€(EKTHBIX U Oe31e(heKTHBIX
00J1aCTSIX HCCIEAYEMOTO OOBEKTA.
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[MpenmyiecTBaMu TepMOrpadGUIECKOro METO/Ia Hepa3pyIIaroIIero KOHTPOIS SIBISIIOTCS €ro Mpo-
CTOTa, OBICTPOTA U BO3MOKHOCTH MPOBOJIUTH KOHTPOJb B PEKHUME peanbHOro BpemMeHu. OJTHaKO 3TOT
METOJI MOXKET OBITh MEHEee YYBCTBUTEIBHBIM MO0 CPABHEHUIO C APYTUMH METOAAMHU, TAKMMH KaK yJIbTpa-
3BYyKOBasi 1€(EKTOCKOMUS, M TpeOyeT ONpeIeIeHHBIX HABBIKOB U OTBITA IPH UHTEPIIPETALNN TOTYYCH-
HBIX JIaHHBIX, & TAK)KE HEOOXOIUMOCTh 00€CTIEUeHUsI ONITUYECKOTO HOCTYIA K TOBEPXHOCTH HCCIIEeLye-
Moro oobekTa [6, 7].

PaguanroHHble METOABI HEPA3pyLIAIOIIETO KOHTPOJISI OCHOBAHBI Ha HMCIIOJIb30BaHUHM HOHHU3HPYIO-
LIETO M3JIy4EHUs Ui MOIy4YeHus: HHQOpMAIMK O BHYTPEHHEH CTPYKTYpe U CBOMCTBaX OOBEKTOB KOH-
Tpois. K mpumepy, peHTreHoBcKas Oe(EKTOCKONMS OCHOBAaHAa Ha MHCIOJIb30BAaHMM PEHTIC€HOBCKUX
Jdy4eil A mpocBedYMBaHUS OOBEKTOB U OOHApY)KEHUS BHYTPEHHHUX JN€(EKTOB, TAKMX KaK TPELIMHBI,
MOPBI U PacCIIOCHUSI.

[MpuHIMn paboThl PEHTTEHOBCKOM 1e()EKTOCKONMH 3aKII0UaeTCs B TOM, YTO PEHTTCHOBCKUE ITyUH
MPOXOJIST Yepe3 MaTeprall U B3aUMOJICHCTBYIOT ¢ ero aromamu. Koraa peHTreHoBcKkas TpyOKa reHepupy-
€T My4YOK PEHTTCHOBCKHX JIyueH, KOTOPBI MPOXOAWUT Yepe3 HCCIeAyeMbl OOBEKT, TO MpU HAIUYUU
Jne(eKTOB BHYTPH 00BEKTa (TPELIMHBL, TOPHI, PACCIOCHHUS U T.1.) PEHTTEHOBCKHUE JIy4r OyAyT HO-pa3HOMY
MOIVIOIIATHCS B PA3HBIX MECTaX OOBEKTa, YTO MOXKET OBITh 3a(UKCUPOBAHO C TIOMOIIBIO AETEKTOPA U3ITY-
YEHUS], KOTOPBIH Npeodpa3yeT UX B IEKTPUUECKUH CUTHAL.

B KOMIO3MIMOHHBIX MaTepuanax PEeHTTEHOBCKas Ne(PEKTOCKONUs OOBIYHO MCIIONB3YEeTCS VI Mpo-
BEPKH KauecTBa COEAMHEHUS MEXAY Pa3JIM4HbIMU CIOSMHM Marepuana, Halpumep, s OOHapy>KeHUs
Ne()eKTOB B COEMMHEHMSIX MEXIY YIIEPOIHBIMUA BOJIOKHAMH W TIONMMEPHON MaTpHIed, a TakxKe I
o0OHapyKXeHUs TpeIuH u Ipyrux nedekros. Eciu BHYyTpH 00bekTa ecTh NeeKT, To Ty4un OyayT Oolbliie
MOIVIOMIATBECSL B 3TOM MECTe, 4eM B MecTax 0e3 aedekTa u3-3a pa3HHIbl IIOTHOCTEH MM COCTaBOB B
CPaBHEHUU C 1IEJIOHN YacThi0 OOBEKTA.

PaguanmonHsle MeTogsl 00Mafgar0T BBHICOKOM YYBCTBHTENBHOCTHIO M TO3BOJSIIOT OOHAPY>KUBATH
JIeeKThl pa3MepoM A0 HECKONbKHX MHUKpOH. OIHAKO OHM TaKKe MMEIOT psi HEIOCTAaTKOB, BKIIOYAS
HEOOXOJUMOCTh MCIHOJIb30BaHNS HCTOYHHKOB MOHH3HPYIOLIETO M3IyYeHHs, YTO TpeOyeT CrelraabHbIX
Mmep Oe3omacHocTH. KpoMe Toro, pannanroHHbIE METOABI MOTYT OBITH HENPUMEHUMBI JIJIsI KOHTPOJISI 00b-
€KTOB, YyBCTBHUTEJBHBIX K MOHU3UPYIOIIEMY H3JIyYCHHIO, TAKMX KaK 3JIEKTPOHHbBIE KOMIIOHEHTHI WU
ONTHYECKHE MIEMEHTHI [8, 9].

MeTton BUXpEBOTO HEpa3pyIIAlOIIEro KOHTPOJIS OCHOBAH Ha PETUCTPAIlNH BUXPEBBIX TOKOB, BO3HHUKA-
IOIUX B 0OBEKTE KOHTPOJIS O] BO3IEHCTBUEM JIEKTPOMArHUTHOTO TOJIs. DTH TOKU CO3/1al0T COOCTBEH-
HO€ MarHUTHOE TI0JIe, KOTOPOE MOXKET OBITh U3MEPEHO C NMOMOIIIBIO CIIEHNATBHOIO AaTUHKA.

Ecnu B KOMIO3ULIMOHHOM Marepuae MpUCyTCTBYET Ne(eKT, HapuMep TPELIHHA WIH pacciIOeHHe, TO
WHTEHCHUBHOCTb MAarHUTHOTO IOJISl B 3TOW 0OnacTu OyAeT BhILIE MO CPaBHEHHUIO C HEMOBPEKICHHOU
4acThio Marepuaia. Jlarunk MoxeT 0OHapyKUTh 3TO MU3MEHEHUE U ONpeneNuTh Hammune aedexra. s
onpeneneHus gedekra HeoOX0OUMO MPOBECTH M3MEPEHUS] MArHUTHOTO IIOJISI HA HECKOJBKHUX Y4acTKax
n3genus. Ecnyu u3MeHeHue Mo Ha OJHOM YYacTKE 3HAYMTENbHO IPEBBINIAET M3MEHEHHE Ha IPYTHX
Y4YacTKax, TO 3TO MOXET YKa3bIBaTh Ha Hajauuue Aedexra. Taxke MOXKHO IPOBECTH CPAaBHEHHUE C 3TAJIOH-
HBIM 00pa3LOM, UIMEIOIIUM HU3BECTHBIE XaPaKTEPUCTHUKH.

K mpeumymectBaM MeToma OTHOCSITCS: BBICOKAs CKOPOCTH NMPOBEACHHS KOHTPOJIS, BO3MOXHOCTH
KOHTPOJISI M3JENTUI CIOKHOH (POpMBI, BBHICOKAs YYBCTBUTEIBHOCTb, HO MUMEETCS PsA HENOCTATKOB, W3
KOTOPBIX CaMbIM CYIIIECTBEHHBIM SBIISIETCS €0 IIOBEPXHOCTHOCTh, TAKXkKe K HUM OTHOCATCS: OTpaHUYEHUS
M0 MaTepuaity, orpaHUYEHU 10 pazMepaM nedeKTa U CIOKHOCTh HHTepIpeTanuy pesyasraros [10, 11].

B mponecce pa3BuTHS METOAA, UCIOJB3YEMOI0, B YaCTHOCTH B AaHHOW paloTe, BBISICHUIOCH, YTO
LIYMOBBIE KOJIeOAHHUS MOTYT HECTH MOJIe3HY10 HH(popMannio. OrpaHMYEHHBIE TEa, KAK U3BECTHO, XapaK-
TEPU3YIOTCS HEKOTOPBIM Ha0OpOM cOOCTBEHHBIX 4yacToT. Eciin B cpenme MpHUCYTCTBYIOT BBIHYXICHHBIC
rapMOHHYECKHE KoJeOaHus, TO IPH COBIAACHUN X YaCTOTHI C OMHON M3 COOCTBEHHBIX YaCTOT HUCCIELy-
eMOoro o0bexTa HaOJIIONAIOTCS PE30HAHCHBIC SIBIIEHUS, KOTOPhIe MOTYT OBbITh MCIIOJIb30BaHbI, HAIPUMED,
JUTSL pEIIeHHsT 33724 KOHTPOJS U THATHOCTHKHU M3JENUN M3 KOMITO3UIIMOHHOTO MaTepuaia, Tae Mo/ BO3-
JIEHICTBHEM IIIYMOB, €CJIH B HUX MPUCYTCTBYIOT CIIEKTPAIbHbIE COCTABIIAIONINE, COBIAAIONINE C KAKUMHU-
100 COOCTBEHHBIMH YacTOTaMU OOBEKTa, B TOCIECAHEM MOXET (OPMUPOBATHCS TOJIE CTOSYMX BOJH,
YacTOTa KaXKJOH M3 KOTOPBIX COBMAJAET C OJHOW M3 COOCTBEHHBIX YacTOT. HecMOTpsi Ha OTHOCHUTENBHO
HEOONBILYI0 aMIUIUTYLy 3TUX BOJH, pa3pabdoTaHa METOIMKA, TO3BOJISIOIAs BBIIEIATh X U3 IIyMOBOTO
nonsa [12—15].

s uccnenoBanust cOOCTBEHHBIX KOJIeOaHMI eTajell MPUMEHSIICS METO/I, OCHOBAHHBIN Ha BbIEIE-
HHUH CTOSIYMX BOJH U3 aKyCTHUECKUX IIyMOB. CyThb METOJa 3aKJII0YaeTCs B HAKOIICHUH aMIUIUTYIHBIX
CIIEKTPOB LIYMOBBIX 3aIlUCEH, B PE3y/IbTaTe Yero Ha YCPEAHEHHbIX CIIEKTPAaxX IMOSIBISIIOTCSA PEryJsipHbIC
[I0CJIEI0BATEIBHOCTH NIMKOB, COOTBETCTBYIOIME CTOSYMM BOJIHAM. Jlanee OyayT mpencTaBieHbl pe3yib-
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TaThl PU3MYECKOTO MOJEITUPOBAHUS CTOSYNX BOJH, (POPMHUPYIOMIUXCS B U3ACTHIX M3 KOMIIO3UIIHOHHOTO
Marepuana ¢ aedexkramu u 6e3 1moj AeHCTBHEM IIyMOBOTO TIOJISI.

Ilenpro MpUMEHEHUST METO/1a, OCHOBAHHOI'O HA CTOSYMX BOJIHAX, SIBIISIETCS ONPEICIICHUE BO3MOKHO-
CTH IUAarHOCTUPOBAHUS IPUCYTCTBHSI CKPBITHIX JIe()EKTOB BHYTPH KOMIIO3UIIMOHHOTO MaTepuaina. Llensio
TaKXe SBJISIETCS MMOKa3aTh, YTO C MOMOIIBIO MPEAJaraeMoro MEeTo/ia MOXKHO B KpaTyailine cpoku oOHa-
PYXUTB NeEKTHI, COKOHOMUB 3aTpadrBaeMble Ha 3TO PECYPCHI U BpeMsl, a IPH UX OOHAPY>KEHHUH 1IeTIECO-
00pa3Ho 3a/eiicTBOBATh aJIbTEPHATUBHBIE METOBI KOHTPOJIS, N3yyast uxX Oojee mpeaMeTHO.

METOJUKA MTPOBEJEHMSI UCCJIEJOBAHUIT M OBPA3IIBI

B xauecTBe 00BEKTOB HicCcIenoBaHMS ObLTa 33/I€WiCTBOBAHA MMAPTHS JETaje CTON MPOTE30B LI HOT,
M3TOTOBJICHHAA M3 KOMITO3WIITMOHHOTO Marepuaina. B xauecTBe KOMITO3UIIIOHHOTO MaTepraia ucciemye-
MBIX JIeTallell BBICTYTaJ apMHUPOBAHHBIN YIIIEBOJIOKHOM IPETIPET C SMOKCHIHONW CMOJIOH, B COCTaB KOTO-
poli onpeneneHHBIM 00pa3oM Oblia 3aMelllaHa CyCIIeH3Usl ¢ HAHOTPYOKaMH € LEIbI0 YBEITMYCHHUS MTPOU-
HOCTHBIX XapaKTE€PUCTUK HU3JENHUS.

CxeMa 3KCIIepHMEHTAIbHON YCTAaHOBKHU TIpE/ICTaBlIcHa Ha puc. 1. B kauecTBe MCTOYHMKA aKycTUYe-
CKUX IIIyMOB HWCIOJB30BANIACh aKyCTHYECKasl KOJIOHKA, TeHEPUPYIOIIas «Oeiblil IIym». AMIUIATYIHO-
YacTOTHAsI XapaKTEPUCTHUKA KOJIOHOK IO macropty padotaet no 20 kI'11. Ha puc. 2 MoxxHO yBHIETH CTe-
IIeHb HEPAaBHOMEPHOCTH XapaKTEPUCTUKUA UCTOYHUKA Oenoro myma. 3areM NepeiBHKHON MPHEMHUK, B
OCHOBE KOTOPOTO 3aJeHCTBYeTCA TUCK U3 Nbe3okepaMuku L[TC-19 nuamerpoM 2 MM H TONIUHON 1 MM,
peructpupoBai nrymoBoe mnosue (puc. 3). [IpueMHuK IepeMeniaics mo UCCIeayeMoMy 00BEKTy CIIeIyIo-
el «CeTKOM» M3MepeHUH: 2 MPOAOIbHBIC JOPOKKH C JECATHIO TOYKAMHU IMPOXOIMIINCH BIOJB C IaroM
2 cM ¥ 2 momepedyHbIe JOPOXKKH ¢ TpeMs TouykaMu — ¢ marom 1 cm (puc. 4). Bpems, 3arpauenHnoe Ha
MOJTyYeHHe JaHHBIX B KaXJOW Touke, He mpeBblmaeT 10 c¢. CurHaibl ¢ AaT4MKa MOJABajINCh HAa OAWH
KaHaJl ByXKaHaIbHOTO IudpoBoro ocumuiorpada B-421 3arem B undppoBoM BUjE 3alUCHIBAIUCH HA
KECTKUH ANCK MEPCOHAIBHOTO KOMIBbIOTEpa AJIsl ocienyommel o0padoTku. [lanee naHHbIE 3aHOCHIINCD
B pa3paboTaHHBI KOMaHIOW MPOrpaMMHOE 00eCTiedeHre, TO3BOISIIONIEE MTOyYUTh KAPTUHY aMIUTUTY-
HOTO pacIpe/esIeHus 110 MOTyYeHHBIM CIieKTpaM. TakiKe pe3ylbTaThl CPABHUBAJNCH C KAPTHHAMH aMILIH-
TYIHOTO pacIpeleieHus, MoIydeHHbIMA iproopoM OmniScan X3 npounsBoactea komnannu OLY MPUS.

IlepenBrXHON TPUEMHUK IlepconanbHbIi
KOMIIBIOTEP

O6pasen

R R

IMudposoit
octorpad

Puc. 1. Cxema skcniepumeHTa.

=
=N

AMIuUMTYa, OTH. €11
o
(98]
AMIUIMTYAa, OTH. €11
o
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T T T T L] Y -
0 10 20 30 0 10 20 30
Yacrora, k['11 UYacTora, k['11

Puc. 2. [Ipumephl aMIUINTYAHBIX CIIEKTPOB IEKTPHIESCKUX IIYMOBBIX CHTHAJIOB, TOAaBaeMbIX Ha 00pasel] (a), ¥ ITyMOBBIX aKy-
CTHYECKHX CUT'HAJIOB, 3apETUCTPHPOBAHHBIX HA MOBEPXHOCTH 00pasua (6).
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Puc. 3. Uccnenyemslit 00beKT (IeTanb CTOIBI IIPOTE3a) ¢ MbE30KePAMUIECKIM TaTINKOM.

Puc. 4. «Cetka» u3MepeHHil nccaegyeMoro o0ObeKTa.

Metoa TUarHOCTHUKHM CTOSYMMH BOJHAMH 3aKITIOUAJICS B CICAYIOLIEM:

1. M3mepenue nensix o0pa3ioB U3 NapTHH:

a) perucrpanus IIyMOBBIX 3alUCel Ha UCCISyeMOM OOBEKTE ISl BHIJICIICHUS B HUX CTOSYUX BOJIH C
WCIIOJIH30BAHUEM TIEPEMEIIAEMOTO 10 «CETKE» M3MEPEHHH IMhe30KePaMHUECKOTO JaTUHKa,

0) pa3OueHue IyMOBEIX 3amucel Ha 0ok 1Mo 65536 0TcYeToB (MaKCHMaIbHOE KOIMYECTBO OTCUETOB
B ociumorpade B-421);

B) npeoOpazoBanue Oypbe s KaKI0ro OJI0Ka U YCpPeHEHUE MOMYYCHHBIX aMIUTUTYJHO-4aCTOTHBIX
CIIEKTPOB ITyTEM MX CYMMHPOBaHHS.

2. [MocTpoeHne U cpaBHEHUE CYMMAapHBIX CHEKTPOB MEXIY COOOH C IENbI0 BBISBICHUS CMEIICHUS
AMIIIMUTYAHO-9aCTOTHBIX CIICKTPOB B Ka4E€CTBC OLCHKHW OAHOPOJHOCTH 3HAYEHUM YacTOT JUIA TEJIbIX
00pasIoB.

3. CoznaHue TPEHIMHBI yTeM CAABIMBaHUS OJHOTO LIEJIO0ro 00pasia THCKaMHU U N3JI0MOM C IOMOIIBIO
MaccaTuXen 10 XapaKTepPHOTO XPyCTa U3/ICIHs, BU3yaIbHO TPEIIHMHA HEe HAOIIOIAIaCh.

4. IlocTpoeHue 1 cpaBHEHHE CYMMAapHBIX CIIEKTPOB 00pa3iia ¢ TPELUIMHOM U LIEIOro 00pasia ¢ Lebio
BEISIBJIICHUSI CMEIIEHHSI aMILUTATYTHO-4YaCTOTHOTO CIEKTpa U 00pa30BaHMS HOBBIX PE30HAHCHBIX MTUKOB B
KaueCTBE OIICHKU HAW4uUs 1e(eKToB.

5. Taxxe MOBTOpEHHE BBINICYITOMSHYTON MPOIELyPHI sl 00pa3iia B eAMHUYHOM 3K3eMITISIpE B Kaue-
CTBE HAIVISTHOTO TIPHMepa 00pa30BaHus IOTMIOTHUTEILHBIX 3HAUCHHH PE30HAHCHBIX YaCTOT IPU HATMIHN
nedeKTa B U3IeNUU. 37eCh OTMETHM, YTO «CETKa» MPOXOKIACHHUS JaTYnKa ObUIa HECKOJILKO HHOW BBHY
pa3In4us TEOMETPUUECKUX Pa3MepoB JaHHOTO JK3eMIUIIpa ¢ 00pa3lamMH W3 APYroi MapTHH: ABE MpPO-
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JOJBHBIE TOPOXKKH C JEBATHIO TOUKAMHU MTPOXOAMIIUCH BIOJB C IIaroM 1 ¢M M OHA MOTepedHas JOPOKKa
C TpeMsl TOYKaMU — C Iarom 1 cm.

6. [Tony4enune n300pakeHUs] aMILTUTYIHOTO paclpeeieHus B o0pasiie, MpeJcTaBIeHHOM B eTUHUY-
HOM 3K3eMILISIPE, C OLICHKOM pa3MepoB 00OHAPYKEHHBIX Je(PEKTOR.

7. Tonydyenne M300pakeHUs] aMIUIMTYIHOTO PACHpEAEieHUs] ABYX LENbIX 00pa3loB HpuOOpoM
OmniScan X3 xomnannu OLYMPUS u ananu3 moiy4yeHHOH KapTHUHBI C LIENbI0 OLEHKH HAJH4YUs BO3-
MO)KHOCTH TMPUMEHHMOCTH METO/Ia CTOSYUX BOJH B Ka4€CTBE CHCTEMBI OOHAPYXEHHS M JUArHOCTHUKU
CKPBITHIX JIe(heKTOB U B KaYE€CTBE JOKA3aTENbCTBA HAMYNS Je(PEKTOB THIA HAPYIICHHUS CIUIOIIHOCTH B
HCCIIeyeMOM KOMITO3UIIIOHHOM MarepHaie.

8. [IpemocraBnenune n300pakxeHuit 1e(HEKTOB HEMOCPEICTBEHHO Ha 00pasIie, MPEACTABICHHOM B €11~
HUYHOM 3K3EMILISpE.

PE3YJIBTATBI

Hanee B xauecTBe MHPOPMATHBHBIX NMAPaMETPOB, MPEIIaraeMbIX Il KOHTPOJS MCCIEAYeMBIX 00b-
€KTOB, OyIyT PacCMOTPEHBI aMIUIUTYIHO-4aCTOTHBIE CIIEKTPBI U KapThl aMIUIUTYIHBIX paclpeaeeHHN.

OTMeTHM, YTO MIPU MOCTOSHCTBE TEOMETPHUUECKUX Pa3MepOB, MaTepraja 00pa3loB, a TAKKe IIyMO-
BBIX XapaKTEPUCTHK OT MapTHH K MapTHH 00JIaCTh BOZHUKHOBEHUS MTyYHOCTEH CTOSIYMX BOJH OyIeT Mpo-
SIBIISITHCSL HA OHUX M TEX K€ y4acTKax MccieqyeMbIXx 00pa3unoB. s Jokanu3anuu JaHHbIX oOnacTel, B
YaCTHOCTH, U HEOOXOAMMa BBIMICYIIOMSIHYTas «ceTh» u3MepeHuil. CrnenoBarenbHo, 0003HaYUB 00JIacTh
IIyYHOCTEH 7Sl Pa3HBIX MO M YCTAHOBUB B JaHHYIO 00JIaCTh CUMTHIBAIOLIUM IbE30KEPaMUUECKUI AaT-
YUK, CTAHOBHUTCS BO3MOYKHBIM TTOJyYUTh TAHHBIE C OHON €TMHCTBEHHOI TOYKH, PACTIONIOKEHHOH, K IIPH-
Mepy, B LIEHTPE UCCIeyeMOro oopasia, Ha yJyacTKe MyYHOCTH CTOSTYEl BOJTHBI, COOTBETCTBYIOICH Iep-
BOM M3rMOHOM MoJe, YTO 3HAYUTENBHO YCKOPUT MPOLEAYPY MONYUEHHUS JaHHBIX C IIeJBIO JIOKAIU3aluu
CKPBITBIX JIe(EKTOB B KPYMHBIX NapTuiax o0pa3uoB. OIHAKO NPU HAIMYHK CKPBITHIX Ae(eKkToB 00IaacTh
MyYHOCTEH MOXKET CMeIIaThcs 0T 00pasiia K 00pasiy B OTAEIBHO B3ATOH naptuu. IlosTomy 11st mepBoro
o0pasla B OTAEIbHO B3ATON MapTHH HEOOXOIUMO MPOUTUCH «CETHhIO» M3MEPEHMH, JIOKATU3ysl JaHHBIE
obnactu 1j1sl, K IpUMEpY, IEPBOM U BTOPOI MO/, a 3aTeM IS OCIEAYIOMNX 00pa3LioB B paMKaX OTAENb-
HO B3ATOH MapTUH BBIIEIUTH TPU TOYKH, COOTBETCTBYIOLIME IIyYHOCTAM 3TUX MOoX. [laHHas mponenypa
MO3BOJISIET CYIIECTBEHHO COKPATUTh MPOLEAYPY OTyUeHUs JaHHBIX 10 ~ 30 MuH Ha naptuto u3 50 nera-
Tei.

Ha puc. 5 mpuBeneHs! pe3ynbTaThl MOMYYEHUS aMIUTUTYIHO-9YaCTOTHBIX CHEKTPOB JJIS JABYX IENbBIX
o0pasnoB. HaumeHoBaHUS «UeNbli_2» B «IeNbId_3» COOTBETCTBYIOT BTOPOMY M TPETheMy OOpasiam,
MIPUHAIEKABIINX OAHON MapTHH.
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Puc. 5. CpaBHeHI/Ie AMIUTUTYJHO-9aCTOTHBIX CIEKTPOB AJIA ABYX HEJIbIX O6p213HOB.
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Puc. 6. CpaBHeHHE aMILIMTYIHO-4YaCTOTHBIX CIIEKTPOB AJIs LEJI0ro obpasua u obpasia ¢ TPEIIHHOM.

Ha puc. 6 mpuBeneHs! pe3yasTaThl MOMYUYSHHs aMIDIUTYIHO-YACTOTHBIX CITIEKTPOB JUIA 1IEIOT0 00pas-
ma u obOpasma ¢ TpemuHoi. HanmeHnoBaHUS «Ieblii 1» U «C TpemuHONW 1» COOTBETCTBYIOT TEPBOMY
0o0pa3iry B 1IEJIOM COCTOSHHH U €My K€, HO C CO3JJaHHOM TpemnHON, obpa3elr] U3 TOH ke MapTuu, 9To U
00pa3sIpl, CIEKTPbI KOTOPHIX MOKa3aHbl HA pHC. 5.

Ha puc. 7 npuBeieHbl pe3yibTaThl MOXYYEHHUs aMIUIMTYJHO-4aCTOTHBIX CIIEKTPOB IS 11eTI0ro oOpas-
1a 1 obpasia ¢ TpemrHON (SAMHUYHBIA SK3EMILISD).
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Puc. 7. CpaBHEHNE aMINIATYAHO-YaCTOTHBIX CIIEKTPOB JUIS IEJI0T0 00pa3na 1 o0pasna ¢ TPEIHON (€ANHNIHBIH SK3eMILIIp).

[anee Oblna mpoBeaeHa ciexyomas npouexypa: oopaser OblI pa3pe3aH BIOIb IPABOM MPOAOILHOR
0CH, COIVIACHO M3BECTHOM CHCTEME OTCUETa C LeJIbI0 HaIISIIHONW JEeMOHCTPALUK IPUCYTCTBUS 1e(hEeKTOB
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Puc. 8. AMmurtynHOe pacnpenenenue odpasia, MPeICTaBIeHHOTO B eIUHUYHOM DK3EMIUIIpe: @ — OTOOpaXkeHue obmacteid ¢
TIOBBIIICHHBIMH 3HAYEHUSAMH aMIUIUTYA, COOTBETCTBYIONIHMX obnacTsM ¢ nedekramu B oOpasiie nociie H3aoMa; 6 — NpUMepHoe
oToOpakeHHEe JaHHBIX 00IacTell HemoCpeICTBEHHO Ha oOpasie.

B HCClIeayeMoM o0pasile, T.K. IO pa3pe3aHus oOpaslia HaM4ue JaHHBIX Je(EeKTOB HEe ObUIO JOKa3aHOo,
MTOCKOJIBKY TIOCIIE M3JIOMa BU3yallbHO OHM He HaOmromanuck. [lomaepkHaeM, 4To pa3pes ObLI CIeiaH BIOJb
MIPaBOi CTOPOHBI, ITOCKOJIBKY, CCHUTASCh Ha KApTy aMILTUTYIHOTO pacIpeelieHus Ha puc. 8, HanOoIbIee
CoJlepKaHHe TOBBIIICHHBIX 3HAYCHUH aMIUTUTYJHBIX HalpsHDKeHUH MOXKHO ObLTO HAONIOAaTh UMEHHO C
ato#t croponsl. Ha puc. 10a—e npencrasneHs! n300pakeHust 00pasiia mocie u3jaoMa ¢ BU3yalbHO Hepas-
JUYAMBIME Je(eKTaMH, a TaKXKe C BU3yaJbHO Pa3MYMMBIMH Jle(heKTaMu BCIIEACTBHE MPOIETypHl pas-
pe3aHusl.

Ha puc. 5 Ha npumepe cpaBHEHHS CYMMAapHBIX CIIEKTPOB JIBYX IENBIX 00pa3IoB MOKHO YBUAETH pa3-
HUITY B BBICOTC W HIMPHUHEC MMHUKOB, YTO MOXET I'OBOPUTH O MOHMKCHHOM )106pOTHOCTI/I 1 IIPOYHOCTHBIX
XapaKTEPUCTUKAX OIHOTO o0Opa3siia B CpaBHEHUU C JpyruM. OIHAKO MOXKHO MPEANOJIOKUTh O TAKOBBIX
MIOHIKEHHBIX XapaKTePUCTUKAX Y TPEThEro 00pasiia 1o OTHOIIEHUIO KO BTOPOMY, Ha YTO MOXKET YKa3bl-
BaTh OOpa30BaHME JOMOIHUTEIHLHOTO MUKA, COOTBETCTBYIONIETO IMPOSBICHUIO JOTIONHUTEILHOU Pe30-
HAaHCHOW YacTOTHI BCIIEACTBHE BO3MOXKHOTO BO3HHKHOBEHHS JIOTIONHUTENBHON TPaHUIBl OTPAKEHHS B
TpeTheM 00pasiie U OTCYTCTBYIOIIEH BO BTOPOM (MEXITy IByMS SIBHO BUJUMBIMHU TTHKAMH).

Ha puc. 6 Ha mpuMepe cpaBHEHHS CyMMapHBIX CHEKTPOB IIENIOro oOpasiia U 00pasma ¢ TPeInHON
MOJKHO CZIETIaTh BBIBOJI, UTO CMEIEHNE 3HAYeHNI PE30HAHCHBIX YaCTOT B MEHBIIIYIO0 CTOPOHY Y OHOTO U3
HUX MOYKET OBITh CBSI3aHO C TEM, 4TO JaHHBIN 0Opa3selr obyazaer Oosiee HU3KOH JOOPOTHOCTHIO B CpaBHE-
HUM C JPYTHUM, YTO MOXKET YKa3bIBaTh Ha TO, YTO B OOBEKTE MOTYT MPUCYTCTBOBAThH NIE(PEKTHI, KOTOPhIC
MOT'YT BBI3bIBATh NMMOTEPHU SHCPIUU, T.K. OHU MOTYT IIPUBOAUTH K YBEJINYCHUIO TIOTCPh HA TPECHUC, BI/I6pa-
[IUY U T.I. U, KaK CJIEJICTBUE, K TOHKEHHON MPOYHOCTH U3IEIHSL.

Ha puc. 7, B cBOO ouepe/p, Ha MpUMEPE CPAaBHEHMSI CyMMAapHBIX CIIEKTPOB IIEJIOr0 00pasiia u oopas-
[1a C TPEUIMHON B AMHUYHOM DK3EMIUISIPE MOXKHO HAOIONATh BOSHUKHOBEHHUE JIOTIOJTHUTEIBHBIX ITHKOB,
COOTBETCTBYIOIIUX PE30HAHCHBIM YACTOTaM AC(PEKTHOTO M3JENUs, YTO TOBOPHUT O MOSIBICHUH JAOTIOTHH-
TENBHBIX TPAaHUI] OTPAKEHUS BCIEACTBHE BOZHUKHOBEHISI Pa3pPBIBOB B €T0 CTPYKTYPE.

[To aMmumATYyTHOMY pactpeaeneHIo, H300pakeHHOMY Ha PHUC. 8, MOXXHO YBUIETh 00IaCTH ITOBBIIICH-
HBIX 3HaYE€HUH aMIUTUTY]l, KOTOpPBIE MOTYT YKa3bIBaTh Ha MPOOIEMHbIE 00JaCTH, B KOTOPBIX MPHUCYTCTBRY-
0T CKpbIThIC nedekThl. Pa3mepnl obnactelt ¢ HAUOONBIIMMK 3HAYCHUSIMH aMILIUTYIHBIX HAIPSDKCHUH,
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Puc. 9. AMmnTyaHOe pacnpeneneHue ABYX LeJbIX 00pasloB, moirydeHHoe npudopom OmniScan X3 xommanun OLYMPUS:
a — BTOpOIt 0Opaser (OoJee MPOYHEI); 6 — TpeTHid 00paszel (MeHee MPOYHBIN).

OTMEUEHHBIX KPAaCHBIM IIBETOM, MOTYT TOBOPHUTH O pa3mepax JIe(eKToB B HccieayeMoM oOpasiie (mopsia-
ka 1—2 cm).

[To amMnmUTyAHOMY pacnpeneseHHIo, H300pakaeMoMy Ha pHc. 9, MOXKHO YBHIIETh CpaBHEHHE KapTHH
aMIUTUTY/IHBIX paclpeleieHuld, TAe MPOoCMaTpUBaIach mapa U3 LENbIX JIETaleld CTOIl C OHOW MapTUU:
OJlHA, KaK MbI 3aB€IOMO 3HAJIM M0 aHAIM3Y CIIEKTPOB, OblIa Hanbosee Kpenkas U3 BCeX, OAHAa — C Tpe-
II{AHOM:

— He oOpariias BHUMaHHs Ha «MEPTBYIO 30HY» BBEPXY KapTHHBI MOXKHO CKa3aTh, UTO HaHOOJIee SIPKUe
00JIACTH TOBOPSAT O TIPUCYTCTBUU HEKOTOPBIX TPAHHUI] OTPKEHHS B U3ACIHSIX, TPUIEM HHTCHCHBHOCTD UX
BBIPOKEHHS YKa3bIBaCT HA MX OOJNBINUI pa3Mep 1 KOJMUYECTBO B MEHEE KPEIKOM 00pasiie B CPaBHEHHH C
Ooliee KpenKuM 00pasIom;

— Oonee oOmmMpHas 00MacTh CHHUX 30H BHU3Y KapTHHBI B MEHEE KPETKOM 00paslie B CPaBHEHUH C
OoJee KpermKUM yKa3bIBaeT Ha TIOBBILICHHOE KOJMYECTBO My3bIpeil B EPBOM, YTO CKOpPEE BCETO CBSI3aHO
¢ oOpa3oBaHreM 00JIACTEH BCIyYHBAHUS B MPOIIECCE CKICHKU U3ICITUI.

Ha puc. 10a—6 nemoncTpupyercst ABa n3o0paxeHus gedekrHoro oopasia, MoJydeHHOTO B Pe3yiib-
TaTe mpouexypsl uzioma (BHI CBEpXy M Bui cOOKy). M300paxkeHHs] NpUBEICHBI C LIENbI0 YKa3aTbh Ha
BU3YaJIbHYIO HEPA3IUYNMOCTh J1e(hEKTOB.

Ha puc. 106—e gemoHCTpupyeTcs ABa N300pakeHus AePEeKTHOTO 00pasiia, TOIYIeHHOTO B PE3YIIb-
TaTe MPOoIEAYyPhl H3JI0Ma M MOCIEIYIONIEro pa3pe3a OTPE3HbIM AUCKOM TONIIUHOHN 1,2 MM (BU CBEPXY U
BrJ cOoKy). Ha oOpasme (Bux cOOKy) MOXKHO HaOMOAaTh 1e(heKThl, MPUOIN3UTENHHO JIOKATH30BaHHBIE B
30HAaX COTJIACHO TOTYyYEHHOM KapTe aMIUIUTYIHBIX paclpeaciieHuid Ha puc. 8.

BbIBO/IbI

B xone uccnenoBanuii ObUTH TPOBEACHBI SKCIIEPUMEHTHI 10 H3YUYEHUIO0 KOMIIO3UIMOHHOTO MaTe-
puana ¢ UCIOJIB30BaHMEM METOJ/la CTOSTYMX BONH. Llenpio paboThl ObUIO M3y4YEeHHE BO3MOXHOCTH
oOHapyKeHUs! AePEKTOB B AECTANSIX CTOIM MPOTE30B JJIsi HOT, U3TOTOBJICHHBIX U3 KOMIO3UIIMOHHOTO
MaTepuaina, ¢ IOMOIIbI0 JaHHOTO MeToAa. B pe3ynabrare 3KCIEpHMEHTOB OBLIO YCTAaHOBICHO, YTO
AMIUIUTYHO-4aCTOTHBIE CIEKTPbl KOMIO3ULIMOHHOIO MaTepuajia UMEIOT pa3HOE CMELIEHUE B 3aBU-
CUMOCTH OT HaJH4us Ne(EeKTOB: 3HAYCHHs] PE30OHAHCHBIX 4acTOT Ae(PEKTHHIX 00Pa3LOB OKa3aJlUCh
HUKE 3HAYEHHH Y4acTOT CIEKTPOB LENBIX 00pa3loB, YTO MOXKET TOBOPUTH O TOM, YTO Ae(eKTHBIN
MaTepuain o0nazaeT MOHM)KEHHBIMH IOKa3aTeNIsIMH MPOYHOCTH. Taxke MpH MCCIEJOBAaHUH HEKOTO-
pBIX 00pa3noB ObUIO OTMEUEHO HAJIMYUE IOMONHHUTEIBHBIX PE30HAHCHBIX NHUKOB, YTO TOBOPHUT O
HOSIBJICHUH HOBBIX T'PAHUI] OTPAKEHUH, COOTBETCTBYIOIINX IIPOSIBICHUIO 1€(PEKTOB B MCCIEAYEMBIX
oOpasmax.

ITonmyuyeHHbIe KapThl aMITUTYAHBIX paclpeneiaeHni yYKa3bIlBaloT Ha BOZMOXHOCTh JIOKAJIH3AlUU
nedekToB B uccieayeMbix oOpasuax. [lonmydyeHre KapTHH aMITUTYAHBIX pacrpeaelieHnid mpuoopom
OmniScan X3 mpousBoactsa komnanuu OLYMPUS noaTeepknaeT NpUCYyTCTBUE B HCCIEAYEMBIX
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Puc. 10. U300paxenue oOpasna: mocie u3jioMa ¢ BU3yallbHO HEPa3TUIUMbIMU AeeKkTaMu (BU CBEPXY) (@); MOCIe u3ioma ¢
BH3YQJIbHO HEPA3IHYUMBIMU JedexTamMu (BUI cOOKY) (6); mociie u3JioMa ¢ BU3yalbHO Pa3InIMMbIMU Ae(eKTaMu (BUI CBEPXY)
(8); mocIe U3I0Ma C BU3yallbHO Pa3IMYUMBIME Jie(ekTaMu (B COOKY) (2).

oOpasuax CKpbITHIX AeeKkToB. [laHHBIE BEIBOJBI MOTYT TOBOPUTH O BO3MOKHOCTH YCHEIIHOTO MPHU-
MEHEHHUSI METOAA CTOSAYUX BOJIH B KaUECTBE aJbTEPHATUBHOIO CIIOc00a Hepa3pyLIalouero KOHTPOJIs
U3IeINi 13 KOMIIO3UIIMOHHOTO MaTepraa, ¢ IOMOLIbI0 KOTOPOI'O CTAaHOBUTHCS BO3MOXHBIM B Kpat-
yaiiiye cpoku 0OHAPYKUTh U JIOKAJTH30BaTh CKPBIThIE Ae(EKThl, COKOHOMHB 3aTpaunBaeMble Ha 3TO
pecypchl U BpeMs, a IpU UX 00HApyKEHUHU LeJIeco00pa3Ho 3a1eHCTBOBAaTh HHBIE METOABI KOHTPOIIS,
n3y4as ux 0oJyiee MPeIMETHO, B YACTHOCTH C HEJbI0 BBISICHEHHS XapaKTePUCTHK HCKOMBIX 1€(EKTOB.

[Mony4eHnuble 300pakeHUs TIOCiIe MPOIENYPhl pa3pesa neekTHoro o0pasia HaISAHO JIEMOHCTPH-
PYIOT IPUCYTCTBHUE B HEM A€(PEKTOB ¢ MPUOIN3UTENHHOM JIOKaIU3alMel B 30HaX COIVIACHO KapTe aMILIU-
TYIHBIX PACIPEACIICHUN.

Urak, nas ompexneneHuss TOAHOCTH 00BEKTa LEIECO00pa3HO MPUMEHUTH CIEIYIOLIMHA MOAXOA:
3a/1eiCTBOBATh YIBTPa3ByKOBOH MPUOOpP, KOTOPHIH MO3BOJSET MPOCMOTPETh MPOU3BONBHBINA HA0OD
netanei, Kk mpumepy, u3 5-10 o0pas3uoB n3 mapTuu ¥ yOenUThCs, YTO 00pa3Ibl MOTYT CUHTATHCS B
JOCTaTOYHOHN Mepe LEeJIbIMH. 3aTeM OIpPeNeIUuTh TOUKU Ha o0pasle, KaK IpaBHio, MyYHOCTH, B KOTO-
PBIX PE30HAHCHAs XapaKTEPUCTUKA OyIeT HMETh MaKCUMaIbHYIO aMIUIUTYly. CpaBHUTbH OJTy4EHHBIH
CIIEKTp, I7le B KaueCcTBe MH(POPMATUBHBIX aPAMETPOB MOT'YT BBICTYNATh 3HAUEHUS YaCTOT U aMIUIU-
Ty, CO CIIEKTPOM CJEAYIOIIETro 00pasiia, ¥ €CJIi OHM COBMAAaroT (B mpeaenax a0 2 % I10 4acToTe U
aMIUTATYJIEe 10 YCMOTPEHHUIO MPOU3BOJUTENS JeTaliei), TO JaHHble 0Opa3lbl BO3MOXHO CUHUTATh
HUJCHTUYHBIMH.

JlaHHBIN MOAXOA TIO3BOJIUT OBICTPO M TOYHO ONPEACIHUTH, KAKOH OOBEKT SIBISETCS TOAHBIM, a Kakoi
MOJUIE’KUT 3aMEHE MJTU JIOIIOTHUTEIBHOM MPOBEPKE.

Pabota ObL1a BeImoHEHA B paMKkax 6a3oBoro npoekra FWZZ-2022-0017.

ABTOpHI 3asBISIIOT 00 OTCYTCTBUM KOH()IMKTa HHTEPECOB, CBSI3aHHOTO C HAcTOAIIEH paboToi.
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