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AKYCTUYECKNN KapoTax

+  AKYCTMUYECKMI KapoTaXX OCHOBaH Ha M3y4eHWM nonen ynpyrmux
KonebaHWit B 3BYKOBOM U YNbTPa3BYKOBOM AManasoHax yactoT. AK

MOXHO noapasaejintb Ha METoAbl eCTeCTBEHHbIX N NCKYCCTBEHHDbIX
OCHOBbI
ro KapoTtaxa
MEHEeHMns
oro Metoaa
OoHAbl AN
eHna AK




AKYCTUYECKNN KapoTax

MeToabl eCTeCTBEHHbIX NMOoJIEN N3y4atoT KonebaHus,
co3aBaeMble pa3/INYHbIMU €CTECTBEHHbLIMU
(TexHonorm4yecknmm) npudmnHamm. Croga OTHOCATCS:

C . a) METOA BblAENIEHNA ra300TAAOWNX NHTEPBAJIOB B
CKBa>XXMHaXx nytem perncrtpaumm WwymoB, BO3HUKAKOLWUX TNPU
MNOCTYIMJ1IEHUU ra3a UJIn HECI)TVI B CTBOJ1 CKBaAa>XWHbI

€CKNe OCHOBbI
YECKOro KapoTtaxa

(wymomeTpus);
. 6) MeToAbl U3YyUYEHUSA WYMOB Npu BypeHuun C Lenbto

b NPUMEHEHUS " onpeneneHnsa xapakrtepa npoxoAnMbIX NMOpoa no CrnekTpy
L KonebaHUss MHCTPYMEHTAa;

+ B) MeToA onpeaeneHns ropu3oHTasibHOW NpoeKuun TeKyLLero
32604 Ha 3eMHY0 NOBEPXHOCTb MYTEM YCTAaHOBJIEHUSA TOUKMN C
MaKCMMYMOM MOLLHOCTU KonebaHn Ha NMOBEPXHOCTU 3EMJIN.

bl U 30HAbI AN
poBeneHna AK
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CKWNE OCHOBbI
€CKOro Kapotaxa

NMPpUMEHEHNA
YECKOro MeToaa

| U 30HAbI ANS
oBeaeHna AK
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AKYCTUYECKNN KapoTax

OCHOBHOE NMPUMEHEHUE NONYYUTN METOAbI NCKYCCTBEHHbIX
aKyCTUYECKUX MNOJIeN, B KOTOPbIX M3y4datoT pacnpocTpaHeHume
BOJIH OT MU3/1y4daTensl, pacnosIoOXXEHHOr0 B CKBa>XWHHOM
npubope. CyLLecTBYIOT ABE OCHOBHbIE TEXHOJIOMMN METOAA:

a) OCHOBaHHasi Ha M3y4yeHUn BpeMeHUu npuxoaa(cKkopocTu
pacrnpocTpaHeHusi) BOMH U Ha3blBaeMas akyCTUUYECKUM
METOO0M MO CKOPOCTW BOJIH;

6) oCHOBaHHas Ha U3y4YeHUn 3aTyxaHUsa amnanTyabl
KonebaHM n Ha3blBaeMast akyCTU4eCKMM MeToA0M Mo
3aTyXaHUIO BOJIH.
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AKYCTUYECKNN KapoTax

- dusnyecKkme OCHOBbI aKyCTUYeCKOoro meroaa. Hanbonee npocrom
Crnocob aKyCTUYeCcKnx nccnegoBaHMmM - KapoTaXK CKOPOCTH, Koraa
aBTOMAaTU4YECKN PErnCTpUpyeTCs KpmBas UBMEHEHUS BpeMeHn npobera
NPSAMON MU FTONNIOBHOW BOJIHbI MEXAY ABYMS MpueMHuUKamu. NMocKonbKy
paccTositHMe Mexay NpueMHMKaMm noCTossHHO, TO KpuBasi BPEMEHMN

MeTtoabl
CTUYECKOro KapoTaxa

SABNSETCA (haKTUYECKM 06paTHbIM rpaMKoM M3MEHEHNS CKOpoCTU. Mpwn
KapoTa)ke Mo 3aTyxXaHWI U3MEPSETCS aMnanTyaa ynpyron BOJIHbI U
ocnabneHne cuMrHana mMexay ABYyMS NMPUEMHUKaMMU.

CKOpOCTb pacnpoCTpaHeHuns ynpyrux BoJH 3aBUCUT OT YNPYrux
MoAayfien nopoa, Ux IMTON0rMYeCcKoro coctaBa, NJIOTHOCTU U
NOPWUCTOCTU, @ BEIMUYMHA 3aTyXaHUSA - OT XapaKTepa 3anoJIHUTENS nop,
TEKCTYpPbl U CTPYKTYpbl NOpoAbl. Ha aKkyCcTMyeckux gunarpammax
BbICOKMMMN 3HAQYEHUSIMN CKOPOCTEN pacnpoCTpaHeHUs yrnpyrux BOH
BblAENSAIOTCA NAOTHbIE NOPOAbI - MAarMaTuyeckne, Metamopduyeckume,
acTb NMPUMEHEHUSA CKanbHble, 0Cafo4Hble. B pbiX/ibIX NecKkax U nec4aHmKax CKOpOCTb TEM
yCTUYECKOro MeToAa HUXXe, yeM 6onble NopncTocTb. Hanbonblwee 3atyxaHne (HaMMeHbLUas

!

aMnnnTyaa curHana) Habnwoaaercs B nopoAax, 3ano/IHEHHbIX ra3oMm,
MeHblle 3aTyxaHue B Nnopoaax HedTeHachIWEHHbIX, elle MeHbLUEe - Y
BOAOHACbILWEHHbIX.

Opbl 1 30HAL! AN +  [lpw yoaneHun oT UsnyyaTens 3Heprus BOJH U aMnauTyaa konebaHui
MposeaeHuns AK YMEHbLLAKTCA BCIEACTBUE PACXOXAEHUS, @ TaKXe U3-3a NpoLeccos

v

NOrNOLWEHNA SHEPIUN, pacCessHNS HA MUKPOHEOAHOPOAHOCTSAX FOPHOM
nopoAbl. YMeHbleHue 3Heprun E n amnantyabl A nNj0CKOM BOJIHbI
nponcxoauT no 3akoHam: A=A0-e-ar, E=EQ-e-2ar.

. Mpn pacnpocTpaHeHUU BOJSIH B CUCTEME CKBaXWMHa-MaacT 3aKOH
ocnabneHnsa nmeet sng E=E0-e-2ar/rn. KoadduumeHT 3atyxaHunsa a
yBe/IM4YnBaeTCcs C poCTOM Ko duumeHTa nopnucTtoCcTn ropHbiX nopos, ¢
POCTOM WX FIMHUCTOCTU N OCOBEHHO TPELNHOBATOCTU. A, <d,,<d,,
Agg<dg,<dg-
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AKYCTUYECKNN KapoTax

NMpoBeaeHMne aKyCTUUYECKUX UCCIef0BaHUM U MHTeprnpeTaumsa ux
pe3ynbTatoB

AKycCTUyeckune nccnenoBaHus NpoBOAAT B CKBaXXMHaX, 3an0/IHEHHbIX

MeToAb! || 6ypOBbIM PAaCTBOPOM, KOTOPbIN HEO6XOAUM ANA CO3[aHUS aKyCTUUYECKOro
B RapoTaxa KOHTaKTa U3ny4daTenen 1 NpueMHMKOB 30HAA C OKpY>KaloLLen cpeaon.

Pa3rasmpoBaHune 6ypoBOro pacteopa Crocob6CTBYET pe3KOMY MOBbILLEHWIO
3aTyXaHUs BOJIH M MOXET BbI3BaTb MCKAXXeHWE AMarpaMmbl, 0COH6EHHO
ANns 60NbLUEro U3 30HA0B.

. Pernctpaumsa gmarpamMm MHTEpPBANbHOIo BpeMeHn t n KoadpduuneHTa a
(nnn oTHoweHus A /A,)—Hanbonee pacnpocTtpaHeHHas opma
7 npeacTaBieHnsa AaHHbIX aKyCTUYeCcKoro Metoaa, NnpeaycMoTpeHHas BO
BCEX TUMaxX CEPUMNHON annapaTypbl.

B cepeanHe otaenbHOro nnacrta manon TonwmHel (h<s unmn h<l) Takxe
MMeeTCsa nnowasaKka NoCTOAHHbIX 3HAYEHNIN, HO U3MepPSAEMbIe BEJIUYUHbI

*

CTb NMPUMEHEHUA
CTUYECKOro MeToaa

3[1eCb HE paBHbl UCTUHHbIM. Tak, U3MEPEHHOE MHTEpPBa/ibHOE BpeMS
t=(h/s)t_+(1-h/s)t_
roet wt _MCTUHHbIE NapaMeTpbl AN MjacTa U BMeLlaloumx Nopoa.
|| PaccMOTpeHHble HernpepbiBHbIE ANArpaMMbl PErMCTPUPYIOT 06bIYHO A/

pbl 1 30HAbI ANs
poBeneHna AK

*

Rl

nepBbIX BCTYMNEHUI BOMH, T. €. MPOAO/bHbIX NPENOMEHHbIX BOJH.
BblaeneHue BOMH ApYyrMxX TUMOB M ONMpeAesieHne UX XapaKTepUCTUK
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MeToabl
KYCTUYECKOro KapoTaxa

|

/1aCTb NMPpUMEHEHNA
dKYCTUY€EeCKOro MeToaa

i

nbopbl 1 30HAbI ANS
lMpoBeneHnsa AK
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AKYCTUYECKNN KapoTax

Ecnu anameTp CKBaXXWHbl HENOCTOSAHEH, (hOpMa KPUBbLIX YC/TOXHSAETCS.
Ha rpaHuuax KkaBepH BO3HMKAOT NTOXHbIE MaKCUMyMbl. UX
NPOTSXXEHHOCTb AJ151 TPEX3/IEMEHTHOIO 30HAA paBHa MeHbLUEN U3 ABYX
BEIMYNH—/IMHE 6a3bl S UM NPOTAXEHHOCTM KaBepHbl h _ (puc. ).

— — — —— — — ———

Puc. O6bwun Bna anarpamMmmbl cKopocTu (a) n amnauntyabl (6) npu
aKyCTUYeCcKOoM KapoTaxe: 1 - nopoAbl cpeAHen NopucTocTy,

cyxue; 2 - nopoabl cpeaHen NoOpUCTOCTU, BraXHble; 3 - NopoAabl
BbICOKOW MOPUCTOCTU; 4 - MOPOAbl HN3KOW MOPUCTOCTU, NNOTHbIE




AKYCTUYECKNN KapoTax

O6nactb NMPpMMEeHEHNA aKyCTnyeckoro Mmetoaa

. AKYCTVIl-IeCKMﬁ METOoA NPUMEHAETCA ANA paCy/iIEHEHUA Pa3pe30B CKBA>XWH Mo
|| MAOTHOCTU, MOPUCTOCTUN, KOJITEKTOPCKNM CBOVICTBaM, a TakKXe ans

€ToAbl

ECKOTO KapoTaxa BbISIBIEHUS FpaHUL ra3 - HedTb, HedTb - BOAA M ONpeaeneHns cocTaBa

HacblWwakuwero nopoabl cbmomp,a. KpoMe Toro, no AaHHbIM 3TOro MeToaa
MOXHO CyAnUTb O TEXHNYECKOM COCTOAHUN CKBa>XUH 1N, B HaCTHOCTU, O
KayecTBe LueMeHTaumm obcagHbiX KOMOHH.

KNne OCHOBbI
€CKOro Kapotaxa
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M 30HAbI AN
BeaeHuns AK




AKYCTUYECKNN KapoTax

O6s1acTb NPpUMEHEeHUs aKyCTUYeCcKoro Mmetoaa
. Pe3ynbTaTbl, NOyYEHHbIE aKyCTUYECKUM METOAOM, UCMO/b3YIOT NMpwU
JINTONOrMYECKOM pacy/ieHEHNN pa3pesa, BblAENEHUN KOIIEKTOPOB,
onpeaeneHnn nx NOPUCTOCTU N XapaKTepa HaCbIWEHUS, KOHTPOS

MeTtoabl
MYecKoro KapoTtaxa

0bBOAHEHUS 3anexen nNpu nx paspaboTke 1 Npun peleHnn HEKOTOPbIX
APYIUX reosiormyecknx n TeXHMYECKmMX 3agad.

|| +  TockonbKy paanyc 30HblI uccnegoBaHns AM He NMpeBbIlAeT HECKOIbKUX

n4yeckKkme OCHOBbI

MUeCKOro KapoTaxa AECATKOB CaHTUMETPOB, onpeaejsieHNneE XapakTtepa HacCblWeEHNA MJ1aCToB

il o

4

NO AAHHbIM aKyCTUYECKOro MeToAa BO3MOXXHO /IULWb NMPWU OTCYTCTBUMU
30Hbl MPOHMKHOBEHNS uNbTpaTa B NaacT (B OCHOBHOM 0b6CaXXeHHble
CKBaXWHbl, MPOCTOSABLUNE AOCTAaTOYHO A0Aro, YTobbl 30Ha
NPOHNKHOBEHUSA ycrnena pachopMnpoBaTbcs). YTobbl YMEHbLWNTb
BNUSAHNE KpenJieHns, NCNOb3YIT KoslebaHUsa HU3KOM 4acToThl. B
NPOAYKTUBHbLIX MfacTax, KaK yKa3aHo Bbllle, 3Ha4YeHUsa ap Bbille, a a3
HUXXEe, YeM B BOAOHOCHbIX. [1o3TOMY amnanTtyaa BonH PoP1Po B

Opbl 1 30HAbI AN || NPOAYKTUBHbIX MaacTtax HMxe, a BosiH POP1Po Bbille, YeM B BOAOHOCHbIX
lMpoBeneHnsa AK rnjacrax.

“H

. OddekTbl Ha BOAOHEDTSAHbIX N FA30XKNUAKOCTHbLIX KOHTaKTax MOryT 6biTb
He BUAHbI N3-3a U3MEHEHWUIN ap M a3 No NMpUYMHaM, He CBSA3aHHbIM C
XapaKTepoM HacbleHns naacTtoB. B nogobHbIX cny4vasx ansg
NOBbILLEHNS HAAEXHOCTU pasaesieHns NpoAyKTUBHbBIX U BOAOHOCHbIX
nacToB uenecoobpasHo ABYKpaTHOE NMpoBeAeHne 3aMepoB—Aa0 U nocse
pacdopMmMpoBaHMs 30Hbl MPOHUKHOBEHMS.




MeToabl
AKYCTMYECKOro KapoTaxa

du3nyecKkme oCHOBbI
AKYCTMYECKOro KapoTaxa

L]

Ob6nactb npuMeHeHus
aKyCTMYECKOro MeToaa

=

AKYCTUYECKNN KapoTax

MpocTenwnin ABYX3/IEMEHTHbIN 30HA aKyCTMYECKOro MeToaa
COAEPXUT nany4artenb ynpyrnx konebaHmm M n npneMHmnkK konebaHum
M. PacctossHmne L Mexay HMMK Ha3biBaeTcs AJIMHOM 30HAA. Ansa
YMEHbLIEHUS BAINSIHNSA CKBaXXWHbI N nepekoca npmbopa B CKBaXUHe
NMPUMEHSIOT TpeX- U YeTblpexasieMeHTHble 30HAbl. PaccTosHue S
Mexay OAHOMMEHHbIMW 3N1eMEHTAaMWN TPEXI/IEMEHTHOro 30HAA
Ha3biBalOT 6a30M (onpeaensieT BEPTMKAJIbHYO pa3peLlatoLyto
CnocobHoCTb MeToaa). 30HAbI 0603HAYaOT NOCNEeA0BATENBLHOCTbLIO
6yke U n N (n3nyyaTtenb U NpMeEMHUK), MeXAY KOTOPbIMU
NPOCTaBASAOT PacCTOSAHMS B MeTpax. [19 aKkyCTMYeCKOoro Metoga, Kak
W ANS 3N1eKTpuyeckoro, cnpaBensve NPUHLMIM B3aUMHOCTMW.

CurHan npmeMHuKa nepefaeTcs Ha NOBEPXHOCTb, rAe B HAa3eMHOM
annapaType aKyCTU4YeCKUX TeSIEBU30POB 3TOT CUIHAs UCMOJb3YyEeTCs
ANS MOAYNSAUMKN SPKOCTU NyYya 3/1IEKTPOHHO-/Ty4eBOM TpybKkun, Tak xe
Kak B 0OblYHbIX TE/IEBM30OPaAX.

B pe3ynbTaTte Ha 3KkpaHe 8

INT BO3HMKaET S

n3obpaxeHune CTEHOK
CKBa>WHbI, roe
AOCTaTOYHO SICHO BWAHbI
TPELUUHbI, KaBepHbl B
nopogax wunmn obcagHoM

KOJIOHHE .




MeToabl
YCTMYECKOro KapoTaxa

3UYECKNE OCHOBbI
YCTUYECKOro KapoTaxa

/1aCTb NMPpUMEHEHNA
KYCTUYECKOro MeToaa
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AKYCTUYECKNN KapoTax

AnnapaTypa BOJIHOBOIrO aKyCTUUYECKOro

kapoTtaxa CMNAK-64

npeaHasHavyeHa As1A uccnefoBaHua pa3pe3oB 06CaXKeHHbIX U HE06CaXKeHHbIX CKBaXXUH
No KNHEMaTU4YeCKMM U AMHAaMUYECKMM NnapaMeTpaM NpoAoJiIbHOW, NonepeyHoW BOJIHbI U
BOJIHbI JIaM6a-CTOyHNN.

JlOCTOMHCTBA U NpeuMMylLlecTBa:

O achhekTMBHOE pasaenieHne BCTYMIEHNIM pasfINUHbIX TUMOB BOJIH,

PacrnpoCTpaHALWNXCA B CKBA>XUHE;

] noBblWEHHAs TOYHOCTb ONpeaesieHNsa KUHEMATUYECKUX U

ANHAMUNYECKNX

napaMeTpoB NMpoAOoJibHbIX, NMonepeYvyHbIX BOJIH N BOJIH EIVER

CroyHnu;

[0 BO3MOXHOCTb 10CTaBKM npubopa B MHTEpPBAs UCC/EA0BaHUS
yepes KOMOHHY 6ypunbHbIX TPY6 C NPOXOAHbLIM OTBEPCTUEM 90 MM;
[0 BO3MOXHOCTb 6bICTPOr0 pacusieHeHUs Npubopa Ha YacTu

MO3BOJIAET JIEFKO TPAHCMOPTUPOBATb anI60p.

TexHunu

€CKMe XapaKTepUCTUKMU:

dopmMmyna 3oHaa U3,2MNM10,5M2
MakcumanbHasa pabouyas Temnepatypa, °C
MakcmMmanbHoe rugpoctaTuyeckoe gasneHue, Mlla
OnameTp nccnepnyemMbiX CKBaXXUH, MM
FabapuTHblE pa3Mepbl CKBaXXMHHOIO npmnbopa, MM:
anameTp (6e3 yyeTta LEeHTPATOPOB)

U ENG
Macca n

e bonee 5500
pubopa, Kr 80

73

120

120-300

80
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€ToAbl
YECKOIro KapoTaxa

1

€CKNe OCHOBbI
YECKOro KapoTtaxa

b MPUMEHEHUA
MyecKkoro MeToaa

1

W

AKYCTUYECKNN KapoTax

AnnapaTtypa BOJIHOBOIro akyCTM4eCKOro Kaporaa c M3MeHALWeNCcs AJIMHOW 30HAA

BAKWU3-73

npeaoHa3Ha4yeHa ANAa naMmepeHnsa KMHeMaTu4yeCKMxXx " AuHaMn4yeCKux napamMmeTposB

PacnpoCTpPaHSOLWMUXCA B OKOJIOCKBAa>XXMHHOM MPOCTPAHCTBE roJIOBHbIX U
pedparmpoBaHHbIX BOJIH pa3/IndHOro Tuna (NpoaosibHOM, NonepevyHou n ap.)

A OCTOMHCTBa U NpenMyLlecTBa

[ achdpekTMBHOE pasgeneHme BCTYMNAeHUN pasnnyHbIX TUMOB BOJIH,
pPacnpoOCTPaHSAOWNXCH B CKBAXUHE;

[ noBbllWEHHas TOYHOCTb onpeaesieHns KNHEMaTUYECKUX U ANHAMUYECKUX
napamMeTpoB MPOAOSIbHbIX,

nonepeYHbIX BOJSIH U BOJIHbI JTaMb6a-CToyHNU;

] BO3MOXHOCTb U3y4YeHUs paanasnbHOW HEOAHOPOAHOCTU MOPOA
OKOJIOCKBa>XWHHOIO MPOCTPAHCTBA;

L] BblaeneHne MHTEpPBasoB NOPOA, CK/IOHHbIX K HAapYLUEHUNIO YCTOMYNBOCTU
CTEHOK CKBa>XWH, MHTEpPBaNOB

TPELMHOBATbIX KOSIIEKTOPOB, HAanpaBJ/iEHUSA pPa3BUTUSA TPELUUH Npu
rmapopaspbiBe njaacra.

MeTtoauka npoBeAeHUs uccnenoBaHUNA:

[ PexxuM undpoBOn perncrpaunm BOSHOBbIX KapTUH C NCNOJIb30BAHUEM
3-X 3/IEMEHTHOr0 aKyCTUYEeCKOoro 30H4a pasiMyHON AJIUHbI.

[ PexxuM noToveyHon LMdpoBOMN perncrpaunm rogorpados U aMnanTya-
HbIX rpacUKOB pasnnYHbIX TUNOB BOJIH, PACAPOCTPaHSIOLWNXCSA B CKBa>XUHE.

TexHU4YecKkue XxapakTepucrmkm

OnameTp nccnegyembix ckBaxud, MM 100-400
MakcumanbHoe pabouee aasneHue, MlMa 80
MakcuManbHasa paboyas temnepatypa, °C 120
Buanmas yactoTta usnyyaeMmoro curHana, Ky 20
Monoca nponyckaHMsa NpUeMHO-aKycTuyeckoro TpakTa, kly 0,5-50
dopMyna akycTuyeckoro soHaa 120,51M10,3..1,80N
[JnanasoH M3MEeHEeHU PacCTOSSHUS MeXAy NPUEMHUKOM
n 6anmxHUM nsnydyatenem, m 0,3-1,8

FabapuTHble pa3Mepbl CKBaXXMHHOro npmbopa, MM:
avnameTtp 73

AnnHa 4500

Macca ckBaxuHHoro npubopa, kr 80




MeToabl
AKYCTMYECKOro KapoTaxa
du3nyecKkme oCHOBbI
AKYCTMYECKOro KapoTaxa
Ob6nactb npuMeHeHus
aKyCTMYEeCKOro Metoaa
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[Mapyc-8

TexHHwe CXMe XapPaKTepHCTHKH

Dopmyna oMga

1,0,250,0.250,0,751

HacToTa any-ET ened DaYHLI duaver pos,
90 vwm
60 wwm

36 wm
LAGNA30H MIMEDEHAR WHTEDBATLHOND SR eMes it AL Maciv

OTHOGATENLHAR NOIDE LIHOCT b MIME DO HItE
TSP BANLHOM Bpavand Al %

ADCOIIOTHAR NOMPELUINOCTL HIMEDO HAA
HOMDDMUASH TA 38T yXaHaR o, Abv

FABETD HCoNaglyeMuIX OG8 s, MM
M CAMANLHOR D OCT ATHNECHD S Aasnare, Ma
MaxcuvaeHan paboan remneparypa, 'C

TaGap i 1uie pa Ve sl CEBERAHHOM NpuBopa, MM
anvern
St

MBoa CORIDKAHHONO NSO e, xr

AKYCTUYECKNN KapoTax




