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NMPUMEHEHUE YJIbTPA3BYKOBOIO KAPOTAXKA
ansa OUEHKHU KAYECTBA LEMEHTUPOBAHMUA
OBCAIHbIX KOJNIOHH

OnvicaHbl Teopust METOAA YNbTPa3ByKOBOW LIEMEHTOMETPUM Ha OTPAKEHHbIX BOMHAX;
TEXHOMOrMn, NPUMeHseMble AN yrydlleHns Ka4ecTsa NepBUYHOro mMatepuana npu
UCCneaoBaHnM CKBaXUH; NpenMMyLLiecTsa JaHHOMO MeToda Hag CTaHOapTHbIMU Me-
Todamu vHTerpanbHon akycTuku (AKLL); ncnonbsyemas annapatypa. PaccMoTpeHbi
npakTuyeckue npumepsl NPUMEHEHNA MEeToda W CPaBHEHWE CO CTaHO4apTHbIMU
METOAaMM OLIEHKW KavecTBa LieMEHTUPOBaHWSI.

KnioweBobie cnoBa: yaempaszByxkoBas uemeHmomempus, Ompax3ceHHslli cueHas, aKyc-
muy4eckull umnedanc.

BeepgeHue

IleMeHTHOE KOJBLIO, CO3aBaeMoe MeXAy O00CaaHOW KOJOHHOH H
CTEHKOHM CKBaXXMHBI, JOJDKHO 00€CnedynBaTh TUAPOU3ONISALHUIO [IACTOBR
Ha IIPOTHKEHUH BCErO NEpHOa 3KCITyaTaldd CKBAKHHBI, TAK KaK OT
9TOr0 3aBHUCAT €€ DKOJOTMYECKHE, TEXHOJOTHYECKUE U IKOHOMUYECKHE
COCTaBIIAIOLIHE.

AKYyCTHYECKHMH KapoTax y)e MHOTO JIeT HCIOJIb3YyETCS IS OLECHKH
KayecTBa CHEIUICHUs LIEMEHTA 3a KOJIOHHOMH. IlepBrie mpubopsrl U METOEI
OCHOBBIBAJIMCH HA U3MEPEHHUH aMIITUTY/bI H BDEMEHH IIEPBBIX BCTYILUIEHUIN
IIPOJIOJIBHOM BOJIHEI 110 KOJIOHHE, PAcIlpOCTpaHsiouieiics OT HCTOUYHHKA
K NpueMHUKy. M3inydaTens u NpUEMHUKH OBLIH BCEHANPABICHHBIMU C
4acTOTOW M3iydeHus npumepHo 20 x/y. KauecTBo neMeHTHpOBaHUS
OLIEHMBAJOCH 110 CTCIICHH COOTBETCTBHS YIPYTOH BOJIHBI, pACTIPOCTPAHSI-
IoIeHCs 10 06canHol KOJIOHHE, HOPMaJIbHOM BOJIHE, (GOpMUPYIOIIEHCS
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B BOJIHOBOJE (MeTaimdeckas Tpyba, OKpy>KeHHas KXMAKOCThI0). [To3xe
ObllIa yCTaHOBJIEHA CBSI3b MEXIY IPOYHOCTHIO IIEMEHTa Ha CXKATHE U
3aTyXaHHueM IPOJOIBHON BOJIHBI 110 KOJIOHHE.

HenocTaTkoM JaHHOTO METO/A SABJISAETCS HEBO3ZMOXKHOCTD PA3ICTICHUS
MEXIy co00M Takux AeeKTOB HEMECHTHOTO KaMHsI, KaK cBOOOIHAS KOJIOH-
Ha WM MHKpPO3a30p MEKAY KOJIOHHOH M LIEMEHTOM, KaHall B IEMCHTHOM
KaMHE MIH KaBepHO3HBIH nemeHT [1]. Beumy Gonpimoro konudecTna
neonpeneneusocteit AKIL [3] 11 OLUEHKH repMETHYHOCTH 3aTpyOHOro
OpOCTPAaHCTBA HEOOXOAUMO HCIONb30BaTh [OMOIHUTEIBHBIC KPUTCPHH,
omnpe/eIeHHbIe C HOMOIIBI0O MATEMATHIECKOM CTATUCTUKH, YTO HE BCEIa
OIHO3HAYHO IS GIIM3KO PACIOIOKEHHBIX KOIIeKTopoB. ITosTomy B moc-
JIeHUe TOABI BO3POCIO MOHMMAHUE BAXKHOCTH NMPUMCHCHUS yIbTPa3By-
KOBOTO aKyCTHYECKOTrO KapoTaxxa JUlsil KadECTBEHHOM OLICHKHU CLEIICHUSA
[IEMEHTHOrO KaMHS C KOJIOHHOM C HEJbI0 MCKIIIOYEHHs IHIPaBINIECKON
CBSI3M MEXTY TUTACTAaMH Pa3HOTO HACBIIICHHUS.

TakuM o6pa3oM, 3amaueil yIbTPa3ByKOBOM LEMEHTOMETPUH 006-
Ca’KEHHBIX CKBAKHH SABJISAETCA YTOYHEHHE PE3yldbTaTOB CTaHIAPTHOMN
AKYCTHUYECKOH IEMEHTOMETPHUH, @ MMEHHO BBIABJIEHHE THIA AC(EKTOB
[IEMEHTHOTO KaMHs (IPOJOJIBHBIX KAHAJIOB U KOJBLEBHIX 3a30POB) IO
BCEMy MEPUMETPY CKBa)KHHBI, KOTOPBIE MOTYT HapylIaTh T€PMETUYHOCTD
[IEMEHTHOTO KOJIbLIA.

Metoauka ¥ annaparypa

[MpuHIun paGoTHl yIBTPa3ByKOBOM NEMEHTOMETPHH HA OTPaXKEHHBIX
BOJIHAX COUETAeT B ce0e JBa aKyCTHUECKHX METOHa. DXOMETOA U peBep-
GepallMOHHBIN, KOTOPBIE B KOMILIEKCE 00pasyioT sX0opeBepOepaiOHHBIN
MeTO/. DXOMETO OCHOBAH HAa PETUCTPAIMU YXOCUTHATIOB OT NE(EKTOB.
PeBepOepallOHHBIH (METO MHOTOKPATHBIX OTPAXKEHHI) OCHOBAH Ha aHa-
nu3e BpeMeHU 00beMHOI peBepOepalyu, TO €CTh IPOLecca MOCTENEHHOTO
3aTyXaHHUs 3ByKa B HEKOTOPOM 00beMe 00hekTa KOHTpOs [2].

AKyCTHYECKH# CHTHAN M3Ily4aeTcs Ipeobpa3oBaTeneM, KOTOPhIH
coBMeInaeT B cebe QyHKIMM MCTOYHUKA M IpHEMHHUKA. HacTh CHUrHanIa
OTpakaeTcsi OT BHYTPEHHEH CTEHKH KOJIOHHBI, a Jpyras 9acTh MONanacT
B KOJIOHHY M HAauMHAET MHOTOKDPATHO OTPa)KaThCsi OT €€ CTeHOK. [lanee
OTpaXkeHHBIH OT BHyTPEHHE} CTeHKH KOJIOHHbI U PE3OHUPYIOLINHA BHYTPH
KOJIOHHBI CUTHAJBI IOMAAal0T 06paTHo B n3imydarens (puc. 1).
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N3nyyarens Pactsop KonoHHa LlemeHt

Puc. 1. Cxema pacnpocTpaHeHus akyCTMYECKOro CurHana Ha OTpaskeHHbIX BOrHax
B 0OCa)keHHOW CKBaXkMHe

CurHaj akyCTHYECKOTO CKaHepa COCTOUT U3 OTPAaXEHHOIO OT CTEHKU
CKBXUHBI UMITYITHCA (CUTHAI TIEPBOTO OTPAXKEHUS ), KPATHBIX OTPAKEHUN
(curnan pesepOepannmn) 1 mryMoB [5]. Kaxkgas yacTh akyCTHYECKOTO CHUT-
Hajla COACPIKUT UH(MOPMAIINIO O TOM HJIM MHOM IIapaMeTpe Cpelbl, Yepes
KOTOPYIO OH MPOXOIHUT, & HIMCHHO!

° [0 BpEMEHH MPUXOJa MEPBOTO OTPAXKEHUS U CKOPOCTH YIPYTUX
KOJIeOaHUH B MPOMBIBOYHOMN KHUJIKOCTH PAaCCUUTHIBAIOTCSA PAJHYChI BHYT-
PEHHEH CTeHKN KOJOHHBI;

° [I0 aMIUIMTYJE IEPBOTO OTPAXKCHUS CTPOWTCSA MUMHIK BHYTPEHHEH
CTEHKH KOJIOHHBI;

 BeAyas yacrora pesepOepauuu (koaeOaHUH BHYTPH KOJOHHBI)
3aBUCHUT OT TOJIIMHBI CAMOU KOJIOHHEI;

* [10 OTHOCHTEJILHOM aMILTUTYAe CUTHAJA U AJINTEIbHOCTH MHOTOKpPAT-
HBIX OTPAKCHUN B KOJIOHHE MOKHO OIIPEIEIUTh, B KAKOM COCTOSIHUM HaX0-
JATCS IIEMEHTHOE KOJIBIIO 38 KOJIOHHOI: B Cllydae He3alleMEHTUPOBaHHON
KOJIOHHBI 3aTyXaHHe aMILIATYJ MPOUCXOIUT MEIJICHHO, a IPHU Haluduu
LeMEeHTa 3a 00CaIHOM KOJIOHHOMN CUTHAJBI 3aTyXaloT OBICTPO BCIIEICTBHE
YAYYIICHHON aKyCTHYeCKOW CBSI3U MEXKAY CTajlbl0 M BHEIIHEH CPEAon
(puc. 2). Orcrona momydaem uHMOpPMAILIAIO 00 aKyCTHIECKOM CONPOTHB-
JieHuu (MMITeJaHCe) Marepuaia B 3aTpyobe.

B kadecTBe ammaparypsl yiabTpa3BykoBo# nemeHtomerpun B OAO
«Koraneimuedrereodusukay ucrnonssyercs: npubop ACT-K-80-120/80,
KOTODBIN MpeHA3HAYCH U1 MOJyYeHNsS M300pakeHUsI CTEHKH CKBaXKH-
HbI, U3MEPEHUsI BHYTPEHHEro JHaMeTpa W TOJIIUHBI KOJIOHHBI, OLECHKU
pacrpeeneHus IIeMeHTa BOKPYT KOJOHHBI.

Jys HoyYeHHs JaHHBIX IO TIEPUMETPY KOJOHHBI pealn30BaHa oco0as
KOHCTPYKIIHsI 30H10BO# gacTu. OHa npecTaBiseT co00i CKaHUPYIOUIYIO
TOJIOBKY, KOTOPAasi HEMPEPHIBHO BPaIaeTcs BOKPYT CBOEH OCH CO CKOPO-
CTBIO 2 06/C ¥ COIEPKUT Ba HE3aBUCUMBIX ITPE0oOpa30BaTeIsl C Pa3HbIMHU
cobcTBeHHbIME YacToTaMu u3irydenus — 1000 u 400 x/y.
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Puc. 2. B akycTudeckoro curHana: a — B udTepaane cBOBGOHOM KOMOHHbI; 6 —
B MHTepBane 3aLeMeHTUPOBaHHOrO ydyacTka. B uHtepsarne CBOGOAHOW KOMOHHbI
aMnnuTyObl B OkHe peBepGepauun (Cepbiii LBET) MakcumarbHbl, B OTM4Ue Ot
3aLeMeHTVPOBaHHOro y4acTtka

B03MOXHOCTh paboThl IPHOOPa Ha Pa3sHBIX YACTOTAX JENAET €ro KOMII-
JeKCHBIM ¥ TI03BOJISET PEMIATh pasHbIe 3a1aun. [IJis MoIydeHUs I€TaIbHOTO
1300pakeHus BHY TPEHHEH CTEHKHU KOJIOHHBI HCIIONB3YETCS PEXUM HMHIDKEpA
¢ paboueii wactoroii 1000 kI'11, B KOTOPOM TIPOU3BOTUTCS 128 30H1MpOBAHUNI
Ha ofMH 060poT. [T ONEHKH KauecTBa IEMEHTUPOBAHMS (ONpeIeeHus
MHTEPBATOB HETEPMETHYHOCTH IIEMEHTHOTO KaMHs) H pacdera TOIIUHEL
06CaTHOl KOJOHHBI HCIIONB3YeTCs PEXKUM CKaHepa ¢ pabodell 4acTOTOH
400 Iy, B KOTOpOM TIpon3BoRHUTCs 30 30HIMPOBAHMIA 32 OIMH 000poT.

KOMIUIEKT CMEHHBIX OBICTPOCHEMHBIX CKAHMPYIONINX TOJIOBOK C JIHa-
meTpamu 74 u 146 mm MO3BONSET yBENUYUTH AHANA30H BHYTPCHHETO
JAMaMeTPa W TOJIIMHBEI KOJOHHBI B HCCIEYEMBIX CKBOXHUHAX 10 320
14 MM COOTBETCTBEHHO.

Jlnist obecrieueHys LIeHTpayy Npubopa BHYTPH KOJIOHHBI HCIIONB3YIOTCA
YKECTKHE PETyIUupyeMble IICHTPATOPHIL.

LienTpatopsl  OnopHblit Mpeo6pasosaresb

©\_  npeoBpasosarefb 100047y,
Mpeo6pasosaresb |
400 Ky -

Puc. 3. KoHcTpykums npuGopa ACT-K-80-120/80
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MpakTHuueckue npumepbi

Huoxe mpuBeieHbI IpUMEPHI UCITOIb30BaHUS METOIUKH YIIBTPA3ByKOBOM
EMEHTOMETPUN B CKBAXKMHAX MECTOPOXIAeHUHN 3anagHod CubupH.

Ilpumep 1. Ha puc. 4 mpUBeIeHO CONOCTABICHHUE MaHHBIX CTAHIaPTHBIX
METOIOB OneHKku kadectBa HeMmeHtupoBanus (AKL, I'T'L]) ¢ manabIMH
YIBTpa3sByKoBOM nemeHTomeTpuu (Y3Ll) B aKCIUTyaTallHOHHOW KOJOHHE
nuameTpoM 146 mm, B HHTEpBaje yTSHKEICHHOTO IIEMEHTHOTO pacTBOpa
IVIOTHOCTBIO 2 2/cm’. Mex Tty paccCMOTPEHHBIMU METOAAMHU HaGII0qaeTCs
XOpoIIasi KOPPEIISIIIHSI.

ITo nannev I'T'1] nHTEpBaN peacTaBlieH INIOTHLIM IEMEHTOM C HEOJI-
HOPOJHBIM XapaKTepoM 3arlodHeHHus 3aTpy0bs (~1,95 2/cm®); Mo maHHBIM
AKII — gepenoBaHUEM CIUIOIIHOTO U YAaCTUYHOTO KOHTAKTa IEMEHTA C
KOJIOHHO.

Meroz ynsTpa3sByKOBOM LIEMEHTOMETPUH BBIAEISIET HHTEPBAIIBI XOPO-
LIETO Ka4eCTBa EMEHTA, KOTOPBIE COBIIAAIOT C MHTEPBAIAMHM CIIOIIHOIO
KOHTAaKTa I10 JaHHBIM HHTETPaIbHON aKyCTHKH, a B HHTEPBaJIaX YaCTUIHOIO
koHTakTa Y31 IpUBHOCHUT Ka4yeCTBEHHO HOBYIO HH(DOPMAIIUIO: pa3elsieT
Ha yYaCTKH KaBEPHO3HOIO LIEMEHTA U IPUCYTCTBHUS KaHala B [IEMEHTHOM
KaMHE U BBIJEIISIET JaXKe OTCYTCTBHE I[EMEHTA.

Crout 06paTUTH BHUMaHHUE HA KAYSCTBO IIEMEHTUPOBAHUS B IiacTe 1,
I7le OTMEYaeTCs:

° YACTUYHBIM KOHTAKT 1o daHHbIM AKII;

° OTCYTCTBHE LIEMEHTa B MHTEpBaJie HE(DTEBOJOHACHIIIEHHON YacTH
iacta 2474,5-2477 m, Hanuuue KaHalla B IEMEHTHOM KaMHE B MHTEPBAJIE
BoZOHachIeHUs 2482,5-2498,9 m no gauueiM Y3II.

W3 sToro cienyet, 4To mpu oNpoOOBaHMH KPOBJIH I1acTa 1 ecTh 60Ib-
mast BEpOSATHOCTD IOJYy4YUTh IEPETOK U3 BOJTOHACHIIIEHHBIX MPOILJIACTKOB
BBHJY IIJIOXOT'O Ka4y€CTBA [IEMEHTHPOBAHHSI.

IIpumep 2. Ha puc. 5 IpUBEICHO COMOCTABICHHE CTAHIaPTHBIX METOIOB
OIICHKHU Ka4eCTBa LIEMEHTHPOBAHMS, YIbTPAa3ByKOBOW EMEHTOMETPHHU U
CIEKTPaIbHOM IIyMOMETPHUHU B MHTEpBaje MPOEKTHOIO ILUIacTa 2, BEIIIE
KOTOPOTI'0 PACIIOJIOKEH BOJOHACHIIIEHHBIN TIIacT 1.

Kak mpaBuio, 1 OLEHKH KauyecTBa [[EMEHTHPOBAHUS KOJOHHEI HC-
moip3yroT Komiuieke merogoB AKI, I'T1l. /lanuas ckBa)xuHa He cTaja
uckimrodeHueM. [lo ganueiM MeToma AKIl KOHTaKT 1[eMEHT—KOJIOHHA B
UHTEpBaJIe IIacTa | XxapakTepusyercst Kak CIUIOMIHOM.
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Puc. 4. ConocraBneHue gaHHbIX CTaHAapTHbIX METOAOB OLIEHKM Ka4yecTBa LieMeH-
TuposaHus (AKLL, ML) ¢ gaHHbIMK yrnbTpassykoBon LemeHrtomeTpun, M 1:500
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I cnnowHov ¢ KONOHHOM 1 NopogoNt B x0poWNii LBMEHT (NNOTHbIA KOHTAKT)
TUNOLUKON C KONOHHOM, YaCTHYHBIA G NOPOZOIA NN  kaBepHO3Hb Il UemeHT
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HeT JaHHbIX HET JaHHbIX

Puc. 5. ConocraBneHmne fJaHHbIX CTaHAaPTHBIX METOJO0B OLIEHKN KauyecTBa LieMeH-

TnpoBaHusa (AKLL, I'TL) ¢ AaHHbIMK yNbTpa3ByKOBOW LIEMEHTOMETPUM 1 AaHHBIMU
crekTpansHon wymometpuun, M 1:200
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ITo mammeim I'TI] cpenHsis mMIOTHOCTH HeMeHTa paBHa 1,82 2/ca’,
XapaKTep 3amoiHEHUs 3aTPyObsi — HEOTHOPOIHBIH, OHOCTOPOHHMIA. Kak
UTOT, Ka4YeCTBO IIEMEHTUPOBAHUs, NIOJIyYEHHOE B MHTEpBale Iuiacra 1,
MOXKHO OTHECTH K XOPOIIEMY.

Onnaxo mocie BTOPHYHOTO BCKPHITHS IUIACTa 2 OTMEYanach BBICOKAs
00BOJHEHHOCTH HpoAyKIMH. C 1€IbI0 yTOYHEHUS HMCTOYHHKOB 0OBOI-
HEHMs! OBbUIM NPOBENEHBI UCCIIEOBAHUS CIEKTPAIBHON IIyMOMETPHH H
YIBETPa3BYKOBOH IIEMEHTOMETPHUH.

ITo namHBIM CHEKTPAIBHOTO IIYMOMEpPA ONPEAEIAETCS MCTOUHHK
00BOTHEHHS — BBIIIENEKAIINI BOTOHACHILEHHBIH mracT 1. ITo gaHHBIM
V31 npakTu4ecKH BO BCEM HHTEPBAJE MEPETOKA OTMEYAETCs KaHA B
LEMCHTE, KOTOPBIN ABNAETCA IPOBOJHUKOM BOJBI U MPUYUHON BBICOKO
OOBOHEHHOCTH NMPOXYKLIUH H3 HHTepBaia nepdopanuu.

Pesynprat, nonyaennsiii no Y311, pacXogurcs ¢ JaHHBIMH METOMA
AKII, Tak kak mogoOHbIe KaHAJbI C YITIOBBIM packpbiTeM 45—60° Hemo-
CTYIHBI Juist peructpanuu npudopamu AKI] [4]. JlanHOe yTBEpKAEHME
HUTIOCTPUPYET IrpapMK 3aBUCUMOCTH KO3 (DHUIIMEHTa 3aTyXaHus OT yIiia
PacKpPBITHSI BEPTUKAILHOTO KaHajla B IIEMEHTHOM Kouible (puc. 6).

[TpuBenennslii npuMep TakKe MOKa3bIBaeT, yTo MeTon Y31] Bkmroda-
eT B ce0s W OLEHKY TEXHHYECKOTO COCTOSHUS KOJOHHBL B MHTepBamax
2833,5-2838,5, 2847,6-2853,8 m oTMedaeTCsl yBEIUUEHNE BHYTPEHHETO
JAMaMeTpa KOJIOHHBI BCIIEACTBUE M3MEHEHNS aMIUIUTYbl U BPEMEHH TIPH-
X0ma oTpakeHHoro curnana (kpyrossie @K/I, puc. 5, Tpek 12), cBsizanHoe
¢ MHTEpBajaMu nepdopaiuu.

3aknioueHue

ITpuBenennble TPUMEPB U CyMMapHbBIH ONbIT HpuMeHeHus Y311 mo3-
BOJIAIOT CHOPMYIHPOBATH CIIEAYIONIME BHIBOJKI:

1) nannble Y31 XOpOLIO KOPPENUPYIOT CO CTaHAAPTHRIMHA METOLAMHU
oneHKH kadecTBa nementuposanus AKL, I'T'1] B uHTEepBamax CruIONIHOIO
KOHTAaKTa [IEMEHTHOIO KOJbIia C KOJIOHHOM;

2) pesynpraToM 00paboTku Y311 sBisercs geTaabHAas OIEHKA COCTOS-
HHUS [IEMEHTHOI'O0 KaMHs 32 KOJIOHHOM 10 tepumMeTpy 360°, 4To mo3BOIsIeT
BBIIEJISITh KaHAIBI B [IEMEHTHOM KOJIBLIE JIaXKe C MAJIbIM PACKPLITHEM;

3) MeTon MO3BONSET MONYYUTh Pa3sBEepPTKy TONIIMHBEI H BHYTPEHHETO
IMaMeTpa KOJOHHEI JIsl IPOBENECHUS KAaUeCTBEHHOM OIEHKH TEXHUYECKOTO
COCTOsIHUSL 00CanHOM TPyOBI M BBIABICHHS (OPMBI M pa3MepOB 1e(EKTOB
JUIS TUNTAHUPOBAHUS MEPOIPHUATHN MO UX THUKBUAALINH,
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4) unrerpansHbiii akyctndeckuit Mmeton AKII He MO3BOIAET BBIABUTH
KaHalbl B LIEMEHTHOM KOJIbIle (IIPU IIMpPHUHE yIJIa PACKPBHITUS MEHEE
45-60°), uto cHIXKaeT HHGOPMATUBHOCTh JaHHOTO METO/A,;

5) MHOTOKOJIOHHAsI CKBaXKMHHAasi KOHCTPYKIUSA TaKxXe SABJISAETCS Orpa-
auyenuem metona AKII. Ilpu Hanmudum XKECTKOro CILIOMIHOTO KOHTAaKTa
BHYTpPEHHEN KOJIOHHBI C IEMEHTOM OyIeT IPOUCXOAUTh UHTEphEPEHIUS
BOJIH OT JalbHEW KOJIOHHBI, B PE3Yy/IbTaTe YEro JAHHBIC UCKAXAIOTCSI H
Ka4eCTBO IEMEHTHPOBAHUS BHYTPEHHEH KOJOHHBI OIIMOOYHO 3aHMXKa-
ercsa. Ha noka3zanus merona Y31l He BIuseT KauecTBO LEMEHTUPOBAHUS
HalbHEN KOJOHHBI.

MeTton yibTpa3ByKOBOH LIEMEHTOMETPUH OAET IOAPOOHEIM OTBET HA
BOITPOC O KAYECTBE [IEMEHTA 32 KOJIOHHOH, 4 TAKXKe ABJISAETCS HHCTPYMEHTOM
BepU(DUKAIMH JJIs1 TOCIEYIONIET0 COBEPIIEHCTBOBAHMUS TEXHOIOIUH e~
MEHTHPOBAHMSI CKBAXXHMH B Pa3IMUHBIX I'€0JION0-TEXHHYECKHUX YCIOBUAX.

ay, Ab/m

30

20

10 7

0 T T T T T T

60 120 180 240 300 360 B.rpas

Puc. 6. 3aBucumMocTb koadduLMeHTa 3aTyxaHus a, OT yrra packpbiTUsa BepTu-
KanbHOro kaHana B 6e3nedeKTHOM LieMeHTHOM Komnble nrnoTHocTbio 1,85 a/em®
[6]. B3Ha4eHue a,, paBHOE rpaHuLe Mexy CrsOLHbIM U YaCTUYHBIM KOHTaKTamu,
COOTBETCTBYET yrny packpbitus 60°
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