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TOPHOTO MAacCHBa C MOMOIIBIO yibTpa3Byka. Criocod OIHOBPEMEHHOTrO aHalM3a MPOXOLIMX Yepes3
TPEIIMHY U OTPAXEHHBIX OT €€ T'PAHUI] YIbTPA3BYKOBBIX HMMITYIECOB OCYIIECTBISIETCSI OAHOBPEMEHHO
10 aHAIN3Y MMITYJIECOB MPOXOSMINX Yepe3 TPEIIMHY W OTPaXEHHBIX OT €€ TPaHHIl YIbTPa3BYKOBBIX
HMITYJIECOB, JJIS 3TOTO B BEpIIMHAX MIPABUIBHOTO LIECTUYTONBHUKA, BIMCAHHOTO B IIOIIEPEYHOE CEUCHHE
CKB@KHHBI C JATYMKOM IIepefayd M HMMEIOMIETO OOMMH LEHTP C NPaBHIBHBIM IIECTHYTOJBHUKOM, B
BEPIIMHAX KOTOPOTO PACHOI0KEHbI CKBAKUHBI C JAaTUYUKAMM IPHEMa HMITYIbCOB MPOXOIAIIUX Yepe3
TPELUHbI, YCTaHABJIMUBAIOTCS NaTYMKH MpUeMa OTPaKEHHOI'O CHUTHAaja OT TPaHMIl TPEIIUH, IIPU TOM
Onm3nesxamas napa JaTYMKOB PUEMA, IPOXOSIIETO U OTPAXKEHHOTO CUTHAJIOB JIEXKAT Ha OJHOW IPSIMOi
MIPOXOJSIIEeH Yepe3 oOImuii eHTp, O BPEMEHH 3aJIep>KKH IIpHEeMa OTPasKeHHOTO CHUTHaJIa OTHOCHUTEIHHO
MOMEHTA €T0 U3TYYCHHUS U U3BECTHON CKOPOCTH PACIPOCTPAaHEHHUS YABTPA3BYKOBOM BOJIHBI OIpEAEIseTC S
HaJINYUE, PACIIOJIOKEHHE TPEIIMH OTHOCUTEIBHO JaTIMKa TPHEMa U UX pa3Mepbl. TeXHHUeCKUH pe3ynbTraT
MIPEATIOKEHHOTO H300PETECHUS SBIISACTCS OIPEACICHHE ITApaMeTPOB TPEIIMHOBATOCTH.
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MIIK E21C39/00
CIIOCOB ONPEAEJEHHUS TPELIMHOBATOCTH 'OPHOT'O
‘MACCHUBA
TAY CUIEMIH/JEI'] }KAPI;IKIHAI{TBI AHBIKTAYFA APHAJIFAH
ToCLI

H3obpeTeHHe OTHOCHTCA 'K TOpHOMY feny ¥ IpeJHa3HayeHO Iis
MCCIIeIOBaHMs TPEIMHOBATOCTH NOPHOTO MacCHBa € MOMOLUBIO y/ITpa3ByKa.

Crnoco0 ocHOBaH Ha H3mepe:rmu BpEMEHH 33(€PXKKH IIPHEMa OTPAKEHHOT0 OT
TPELMHBl YJILTPa3BYKOBOTO HMIIy/bCa OTHOCUTEIHHO [EHEPUPYEMOro. Crioco6
BKJIOUAET BO30Y)KIeHHe CUTHANA U IPHeMa OTPaXKCHHOTO OT TPELIMHbI UMIY/ikCa B
CKBaXKHHE, TPOOYPEHHOMH B KPOBJIE BbIPAOOTKH, IIOCIIE [IPOXOKACHHIS UCCIEAYEMOTO
y4acTka OKOJIOCKBXXHHHOTO MaccuBa. IlTo BpeMeHH 3aiepXKH H H3BECTHOM
CKOPOCTH DAaclpOCTPaHeHHs yIBTPasBYKOBOTO HMMIyJbCa B T[OPHOM MacCHBC
ONpelleAIOTCA HaMYHe, PAacTloNeKeHHe TPEIMH OTHOCHTENBHO TOUKA MpHEMA
CUTHAJA U UX pa3MepEI.

Ussecten cnocob [ITatent KZ Ne21017, 16.03.2009, 6ron.Ne3 MTK E21C
39/00], KoTopbli BKIOYaeT GypeHne B TOPHOM MACCHBE CKBAXUH, PASMELICHHE B
CMEXHBIX CKBa)KMHAaxX MW3nyuarels M MPHEMHHKa YJIBTPa3ByKOBBIX BOIH,
coemUHEHHbIX ¢ OnoxoM 06paGoTku uHGOpMalMK, NPO3BYHHBAHHE TOPHOTO
MacCHBa MeXy CKBAKHHAMH, B KOTODBIX PasMEIIEHBl U3JyHaTenk M NPUCMHUK,
yIbTPa3BYKOBBIMH ~ HMITyJIbCAMH C MpPHEMOB OTHX HMITYJIBCOB NPHEMHUKOM
yIIbTPa3ByKOBBIX BOJIH, IOCTENICHHOE H3MEHEHNE BETHMHEI BOIIHb] reHepUpyeMoro
W3IyyaTeNeM YyIBTPa3BYKOBOTO HMITYJbCA, M3MEPCHME BEJIHMHEI aMILTUTY b
NpOUIEAIIEro uepe3 TOPHBIH MacCHB ME&XAY CKBAXHHAMH ynmpasayxoadro
VIMIyJIbca M ONpeJleNIeHHe Héﬂnqnﬁ TpellMHbl B TOPHOM MAacCHBe MO
ckaukooGpasHOMY ~ M3MEHEHHIO  aMIUTMTY[bl  NPOMISIIIECroc  Hepes Hero
YJIBTPa3ByKOBOIO MMILYJbCa. Crioco6 ocyllecTBaseTcst cneiyromum obpasom. B
ropHOM MacCHBe OypAT CKBaXHHBI IO BEpUIHHAM YIIIOB PaBHOCTOPOHHEIC
UIECTHYTOJbHUKA M CKBRXHHY B €ro LEHTpE. B ckBaXHHbI, pa3MeLlEHHBIE IO

BEpILIHHAM YIJI0B [1eCTHYTOJIbHHKA noMenaroT NpaeMHHKH YJBTPa3ByKOBBIX BOJIH,
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a B CKBaXUHY, pa3MELICHHYW) B LEHTpe LIECTHYIOJbHUKA, HW3JIy4yaTells
YNbTPa3sBYKOBBIX BOJH. I[IpMeMHHMKH yIBTpa3sBYKOBBIX BOJH M H3JydaTelb
YABTPa3BYKOBBIX BOIH COGAMHAOT ¢ OiokoM oOpaboTki uHQOpManMu —
MHOFOKaHaJIbHBIM Mufcponpoueccppom. [IpneMHMKHN B U3MyHaTeNb 3aKPEIUIAIOT B
CKBaX{MHaX 6BICTPOTBep)ileIOI.I_II/IN% BELIECTBOM TakuM oOpa3oM, 4ToOBl OHH
HaXOJMIMCh B OJHOM CTBOpE. 3aTeM NpPO3BYYHMBAIOT MACCHUB MEX/IY CKBAKMHAMH
yABTPa3BYKOBBIMH HMMyjabcaMH. OJHOBpeMEHHO paboTaloT M OCYILECTBASIOT
[PHEM BCE NPHEMHHKHU YNBTPa3BYKOBBIX BOJH. [locTeneHHO U3MEHSIOT BEIMUUHY
JUIMHE! BOJTHB! M3 Ty4AeMOr0 UMITYNbCa H H3MEPSIOT ITPH 3TOM BeJTUYHHBI aMITITHTY
HMIYIbCOB, IpOWIEAIINX Uepe3 MacCHB MexIy CckBaxuHamd. Korzaa
YABTPa3ByKOBas BOJIHA MPOXOIHUT CKBO3b TPEIMHY, IUHPHHA KOTOPOH COM3MEpPHMa
¢ JUTHHOH BOJHEL, TO IIPOHCXOMUT H3MEHEHHE aMIUIMTY (bl Ipolleaied BoIHEL B
Onoke obpaborke MH(bopmauHI/f onpezensercss KO3POULHMEHT NPOX0XICHUS
YIpYyroil BOJIHBI, paBHBIH OTHOLUEHHIO aMIUIMTYIB! MPOLUEIIIEro Yepe3 TOpHbIH
MACCHB YJIBTPa3ByKOBOIO MMITYJICA BOJIHBI K aMILTHTYAE HU3Jy4aeMOro B FOPHBIi
MACCHB YJIbTPa3ByKOBOIO umnynf,jpa, M OCYILLECTBIISIThCA NOCTPOEHHE 3aBUCHMOCTH
KO3 (pHLIMEHTA MPOXOKIEHHS yrfpyroﬁ BOJIHBl OT JUIMHBI BOJHBL. (O HanM4HK
TPELIMHBI CYIAT N0 CKaYKOOOpa3sHOMY YBEIHYEHHIO KO3(PPUIMEHTA TPOXOXKIEHNU
ynpyro#t BonHsl. [IpuMeHeHue cnocoba Mo3BOJAET OCYLUECTBUTE OAHOBPEMEHHO
M3MEPEHUE CUTHAJIOB C IIECTH JaTYHKOB.

Henoctatkom msecmorp yCTpOicTBa  SBJISETCA  HEBO3MOXHOCTD
OmpeaeNcHUs] PaclONIOXEHHs Tpeipmﬁbl B TOPHOM MAacCHUBE U UX Pa3MEpoB. JTO
CBSI3aHO C TEM, YTO YCTPOHCTBO (I)Iv:ﬁKCpreT HAJIM4Ke TPEIUH MO CKayKkooOpasHoMy
H3MEHEHHIO aMIUIMTY bl NpOLLUE/IIEro Yepes Hee yNbTPa3ByKOBOTO MMITYJIbCa, a
LIMpHHA TPEeiMHB! OLIEHUBAETCA 10 JUIMHE YIbTPa3ByKOBOM BONHBI, IPH KOTOPOH
3TO HU3MEHEHHE MPOHCXOAUT. DTO 00yCNaBIMBAET INPOCTPAHCTBEHHO-BPEMEHHYIO
HEOMNpeAeNeHHOCTh JAHHOTO COOBITHS NPH HAlM4YMK HECKONBKUX TpelHH. Tak Kak,

IIpH NPOXOXXICHHU UMITYJIbCOM IOCNIeNOBATECNBHOCTH TPELIHMH, PAcllOIOKEHHBIX B

HCCITEMYEMOM MAcCHBE, AaMIUIMTY[AHBIH BCIUIECK OT NPeAblIyLIUX TPEeLHH
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HAKIaABIBACTCA C MOCHERYIOIUMH. HTO He MO3BOJAET OMPEAENATh KONHYECTBO
TPCIKH ¥ X pa3Mepsl. I

Texunueckodt 3anaveii sBisercs crmoco6 oHOBpeMeHHOro amanusa
MPOXOIIIMX Hepe3 TPELIMHY U OTPaXKEHHBIX OT €€ IpaHMl yJIETPa3BYKOBbIX
HMITYJIECOB.

Texnuyeckuit pesynbTar NPEUIOKEHHOTO TEXHUIECKOro PEIEeHNs ABIAETCS
OIIpeleNCHHE NapaMeTPOB TPEILIMHOBATOCTH.

TexHuyeckuil pesynpTaT HOCTHrAeTCs 3a CYET TOrO, YTO MCCIEROBAHUE
TPEIMHOBATOCTH TOPHOTO MACCHBA yJIBTPA3BYKOBBIMH BOJIHAMHA OCYLIECTBIAETCS
OJHOBPEMEHHO MO &HAJIU3y HI\!/IH)’J‘IBCOB NPOXOAAILMX 4Yepe3 TPEUIUHY |
OTPaXXEHHBIX OT €€ I'PaHull YNbTPa3BYKOBBIX MMITYJIbCOB, /Ul 9TOMO B BEpIIHHAX
NPaBHIBHOTO LIECTHYTOJIBHUKA, Bﬁucaﬂuoro B NOTEPEYHOE CEYEHHE CKBAMHHEI C
JATYHMKOM  [epejayd H Hmeiromero ODLIMA LEHTP ¢  NpaBUIBLHBIM
IIECTHYTOJbHUKOM, B BEPUIMHAX KOTOPOrO pacloNOXEHbl CKBAXUHb! ¢ JATYMKAMH
NpueMa HMIYJIBCOB NPOXOAALIMX Yepe3 TpPeLUMHBbl, YCTAHABIMBAKOTCS NATYHKH
NpHEMa OTPAXKEHHOT'O CHUIHAJIA OT i[rpaHHu TPELH, NpH 3TOM OJM3exalas napa
NATIMKOB TIPMEMA, MPOXOIAIIErO| U OTPa’XeHHOT'O CHTHAJIOB JIeKaT Ha OIHOM
MpAMOH npoxonsmiedt 4epes o6mMil LEHTp, MO BpeMeHH 3alepXKH NpHeMa
OTPaK€HHOI'0 CHTHana omocmeﬁbﬂo MOMEHTa €r0 H3JIy4eHHUs U HU3BECTHOM
CKOPOCTH pacrnpoCTpaHEeHHs ynbfpaaay}coaof»i BOJIHBI OIpeAENseTcs Hall4ue,
PACIIOJIONKEHHE TPELIMH OTHOCHTENbHO JaTYMKa IPUEMa U UX pa3Mepsl,

Criocof HILTIOCTPUPYETCS YePTEKAMH.

Ha ¢ur. 1 nsobpaxkeH cxeMaTHYHO pa3pes ceMH CKBaXKHH, NPOGYpeHHbIX B
FODHOM MacCCHBE, B KOTOpPBIX yFTaHOBIIeHbI JATYUKH M3ITYyYEeHHs H IpHeMa
YNIBTPa3BYKOBLIX BOJIH. |

Ha ¢wur. 2 npeacrapneHa cxeMa MNONKIIOYEHWS JATYHMKOB H3NIYYEHMS W
[pHeMa K FreHeparopy, aHaJIHBB.TOle H MHKPOTIPOLIECCODY.

Ha ¢ur.3 cxeMaTH4HO H#)G,E[CT&BJ’IGH rpaduk GOpMHpPOBaHHA BpEMeHH

3aACPKKH pyueMa OTpa)XKeHHOro CIr‘Ijl"HaJ'[a OTHOCHTCJIbBHO MOMEHTa €10 H3JIY4YEHHS B

3aBHCHMOCTH OT PaCCTOSHHS Mexcn* i-TO¥ TpelMHBI U DaT4HKOM npHema (s = 0).
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Crnocob ocyiecTBiseTcs CIIEAYIOLUHUM obpa3zoM.

B ropHoM maccuBe B BepLIMHAX YIJIOB PABHOCTOPOHHETO LIECTHYIOJIBHUKA
OypAT CKBaXXMHBlI / M CKBaxUHY: 2 B €ro LeHTpe. B ckBaxuHax ! mOMealOT
JaT4YMKH [IpHEMa YJIbTPa3ByKOBBIX|BOJIH 4 OT JaTYUKa HITYYEHHs 5 H [TPOXOMAIIMX
FOpPHBEIA MAaCCHB, pacnonoxceHHm!ﬁ MeXIy HUMH. B BeplIMHAX NpaBHIBHOIO
LIECTHYTOJMbHUKA, BIHCAHHOTO B:nonepeqﬂoe CEUEHHE CKBAXKHHLI C JaTUMKOM
U3MY4YeHUS 5 U HMEIOLIEro 0611111‘}‘& LEHTP C MpaBUILHBIM IIECTUYTOJbHUKOM, B
BEpLUIMHAX KOTOpPOIro pacnonomeH; I CKB)KMHBI C JaTHUKaMH IIpUeMa UMIYJILCOB
NPOXOJAIIMX Yepe3 TPellUHbI 4, yETaHaBJIHBaIOTCH JAaTYUKU IpUeEMa OTPaKEHHOT'O
CUTHajla OT IrpaHHUll TpellMH 3, npu 3ToM Onu3nexallas napa AaT4MKOB IpHeMa,
NIPOXOAALLEr0 H OTPa)XEHHOI'0 CHI!‘HEUIOB JieXarT Ha OJIHOH NMpaMoH 7 npoxoasiuen
yepe3 odbmuil neHTp 8. C reHeparopa yJibTpa3BYKOBBIX BOJIH [/ cHUIrHa IOJaeTCs
Ha JaTYUK H3JAydYeHHUs 5, Ha arﬂ!anmaTop 12 v Mukponpoueccop /3 mns ux
CHHXpOHH3aLWHU. JlaTuuku aneMa:1 yNBTPa3BYKOBBIX BOJIH 4 COCAUHSAIOT C OJIOKOM
obpaboTky HHPOpPMALMHM — MHOTOKAHAJIBHBEIM MHUKPOIIPOLECCOPOM 9, JaTHUHMKU
mpHeMa YALTPa3BYKOBBIX BOJIH 3 COeQUHSIOT C aHAIU3aTOPOM HMMITynbcoB /0.
Mukponpolieccop onpenenseT HI/Ir(OBOG M3MEHEHHE aMIUIMTY/bl YIbTPa3ByKOBOM
BOJIHBI, KOTOPO€ YKa3bIBaeT Ha Ha.PH‘{He TPEeWMH B TOPHOM MacCHUBe, OXBaUY€HHELIM
JaTYMKOM Ipuema 4. AHaIU3aTOp MMIDyJbCa OMpeseNseT BEJIUYHHY BpeMeHU
38JIEP)KKU IIpHeMa OTPaXXE€HHOI'O UMITYJIbca OTHOCHMTEILHO MOMEHTA €ro M3JlyYeHHUs
M B 3a8BUCHMOCTH OT PACCTOSHUH MEX/y rpaHHUaMH TPELIMH K JaT4HKOM NpueMa
3. Ha ¢urype 3 npencrasiieH rpa | UK (POPMUPOBAHUS BPEMEHHU 3aJIePXKKHU [IpHEMa
OTpaXX€HHOr'0 CHI'Hanla OTHOCHTEJIFHO MOMEHTA €r0 U3JIyYEeHUH B 3aBUCHUMOCTHU OT
PACCTOSHUS MEXIY 1-TOH TpE:LIlPIHI:!rI U paTuukomM npuema (s = 0).

TaHreHc HakJIOHa MIPSMBIX iBprax«:a}oumx 9Ty 3aBHCHMOCTh OIIpeAelfeTcs
CKOPOCTBIO paclpOCTpaHEHUs UMIYJhCa B FOPHOM MAaccCHBE. S;; — PacCTOSHHE
Mex<ay JaTYUKOM H Omnkakineit k lHemy rpaHKLbl i1-OH TPEIUHBI, S; — JajlbHel, tj;
" tip, tisg — tj1 M tjzp — tip, COOTBETCTBEHHO, BPEMEHH PACNIPOCTPAaHEHHS UMITYJIbCa
K rpaHylaM TpeIHbI U 06paTHO. CKOPOCTE pacnpoCTPaHEHHUs! UMITYJIBCA B IPSIMOM

1 00paTHOM HanpaslIeHWH OAHHAKOBA H [I0ITOMY:
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Tl)opmy.na H300peTenns

Crioco6 onpenenenus TPELIMHOBATOCTH T'OPHOrO MacCHBa, BK/IIOYAIOUIHH
6ypeHHe B TODHOM Maccuse KBOXWH, pasMEIlleHHe B CMeXHbIX CKBaXKMHax
H3IYy4aTeNsl yYIBTPa3BYKOBBIX |BOJIH M NIPHEMHUKA  yIbTPa3BYKOBBIX BOJIH,
COCAMHCHHBIX C OJIOKOM 06paboTku HHPOpPMaLIH, IIDO3BYYHBaHUE TOPHOIO
MacCHBa MEXIY CKBa)KHHAMH, KOTOpPEIX pasMelleHsl IeHepaTop H NIPHEMHUK,
YABTPA3BYKOBHIMM HMIY/IbCAMH C TNIPUEMOM  3THX HMIIYJNBCOB MPHEMHHKOM
YJIBTPa3ByKOBLIX BOJIH, MOCTENCHHOE W3MEHEHHE BeNWYMHBI JTHHDI BOJIHE!
TCHCPHPYEMOro u3nyyarenem yi TPa3ByKOBOTO MMITyJIbCa, H3MEPEHHE BeHYMHL]
AMIUIITYABl  [IpOLIEAIIEro HEPE3  TOPHBI MAacCMB MeEXIY CKBANHHAME
YJIBTPa3ByKOBOIO UMIYIILCA U on{benenenﬁe HaHYHsl TPELIHHE] B FOPHOM MacCHBe
0 CKayKOOOPa3sHOMY H3MeHeHuUIo AMIUIATY6l NPOLICAINEr0 dYepe3 Hero
YIBTPA3BYKOBOTO HMITYJIECA, CKBEXKHHbI OypaT no Bepmunam YIJ0B, [10 MeHbIIEH
MCDE, OJHOTO PaBHOCTOPOHHETO CCTHYTONBHUKA M B €T0 LIEHTPE, PAaCIION0NKEHHO]
B LUCHTPE IIECTHYTOIBHUKA CKBaXKMHe PasMEIIIAIOT M3Ny4Yaresib yJIbTPA3BYKOBbIX
BOJIH, 4 B PAaClONOXEHHBIX 10 BEpIIKHAM YIJIOB IIECTHYIOJIbHUKA CKBaXXUHAX —~
[IPUEMHHKH YIBTPa3ByKOBBIX BOJIH, IPHYEM NPHEM YJIbTPa3BYKOBEIX HUMITYTbCOB
OCYILIECTBIAIOT OJHOBPEMEHHO BCEMH [IPUEMHUKAMK  yIIbTPa3ByKOBRIX BOJIH,
OMAUNAIOMUACA TEM, YTO HCCIIENOBAHUE TPCIIMHOBATOCTH FOPHONO MAacCHBa
YbTPa3BYKOBBIMH  BOJIHAMH  OCYILECTBISETCS OZHOBPEMECHHO 1O  aHalM3y
HMIIyTECOB  TIPOXOASAINMX 4Yepes TPEWHHY U OTPaXeHHBIX OT ee rpa”ur
YILbTPa3sBYKOBBIX ~ MMIYNLCOB, |IIf 5TOrO B BEPUIHHAX  NpPaBWILHOIO
IMECTUYTOJILHUKA, BIHCAHHOIO B MIONEPEIHOE CeYeHHEe CKBaXKHHBI ¢ MATYUKOM
[IEPCAAN M HMEKOLUEro oOIHii ‘ueHTp C IPaBUNBHBIM INECTUYTONBHHKOM, B
BEPLIMHAX KOTOPOr0 paclONOXKeHB! CKBAXKUHBI ¢ AaTYHKaMH TIpHEMa UMITYJILCOR

Ipoxoasiux Hepes TPEUIHNHEI, YCTaHaBIHBAKOTCH NATYHKH [IpueMa OTpaXX€HHOTI 0

CUrHAJIa OT IPaHHIl TPELIUH, IIpH| 3TOM Gam3nexallas napa AaTYHKOB npuema,
[IPOXOJAIEr0 U OTPaKEHHOro cnq‘Ha.noa JIEXKAT Ha ONHOH MpAMON mpoxonsiie

4epe3 obwuil ueHTp, N0 BpemeHu 3aZI€PKKH NpUeMa OTPaXEHHOI'0 CHUIHAia
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OTHOCHTEJIBHO MOMEHTA ero HB%}’HBHHS{ Y U3BECTHOH CKOpPOCTH PacripoCTpaHeHHs

YAbTPa3BYKOBOH  BONHBI  ompegensercs HalIM4YHe, pacnomnoxenue

TPEILUH

OTHOCHTENBHO AaTYHKa IIpUEeMa U MXx PasMEphl.
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OTYET O HATEHTHOM IIOUCKE  (Homep espasuiickoi sassku:

(ctarea 15(3) EAIIK n npasuio 42 ITaTenTHOMH HHCTPYKUMH K

EAIIK) 202290404

A. KIACCHOUKALIWA ITPEIMETA U30BPETEHUS:
E2IC 39/00 (2006.01)

CornacHo MexayHapoaHo# nareHTHoM knaccudukauuu (MIIK)

b. OBJIACTE ITOMCKA:

TTpocMOTpeHHaA TOKyMEHTauus (CHcTeMa Knaccudpukauuu v unaekce: MIIK)
[E21C, E21B, GO1V

Esp@cenet, PatSearch, Google Patents, PATENTSCOPE

DekTpoHHan 6a3a JaHHBIX, HCMOIB30BABILAACS PH MOUCKe (Ha3BaHue Ga3bl U, €CITH, BO3MOXHO, KCIOJB3YEMBIE IOMCKOBbIE TEPMHHBI)
EAITATUC,

B. JOKYMEHTE], CUMTAIOIIIMECS PEJJEBAHTHBIMHU

Kareropus*

CchUIKH Ha AOKYMCHTBI C YKa3aHHEM, I'I€ 3TO BO3MOXKHO, PEJICBAHTHbIX YaCTEH

OTtHocHTcs K yHKTY Ne

Y,D

Y

KZ 21017 A4 (HYPIIEMCOBA M. B. u ap.) 16.03.2009, pedepar, onucanue u3oGperenus
cTpaHuubl 2-3, popMyna uzobperenus, yeprexu 1-3.

SU 899941 A1 (BCECOIO3HBI OPJIEHA TPYZIOBOI'O KPACHOI'O 3HAMEHH
HAYYHO-UCCJIETOBATEJIbCKUM MHCTUTYT F'OPHOM TEOMEXAHHKH U
MAPKILEMIAEPCKOTO JIEJIA BHUMM) 23.01.1982, onucanue n3o0pereHus cTpanuna I,
cronbew 2, ctpoky 5-20, crpanuiia 2, cronben 3, cTpoku 5-45, popmyia usobpereHus, yeprex 1.

RU 2064579 C1 (HAY‘-II;IO-HCCJIEL[OBATEHLCKHFI WHCTUTYT F'OPHOM FEOME-
XAHHKHW H MAPKILIEUJEPCKOI'O JEJIA BHUMHU) 27.07.1996.

RU 2029084 C1 (BEJISIBCKHA IO. T'.) 20.02.1995.

CA 2947581 Al (HALLIBURTON ENERGY SERVICES, INC.) 10.12.2015.
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I:I NoCHCAYIOIHE NOKYMEHTBI YKa3aHbl B NPOJOJDKECHHH

* OcoBbIC KAaTETOPHK CCBUIOYHBIX JOKYMEHTOB:

«A» - JOKYMEHT, OpeACAIOMMIA 06MHiA YPOBEHD TEXHUKK

«D» - HOKyMEHT, PHUBE/CHHSIH B eBPA3HIiCKOH 3asBKe

«E» - Gonee paHHM JOKYMEHT, HO OMyG/IMKOBAaHHbIHA Ha ATy NOJa4H

eBpa3sHiCKON 3a4BKH WIH NOCIIE HEe

«O» - IOKyMEHT, OTHOCAIMHACA K YCTHOMY PacKpBITHIO, JKCTIOHUPO-
BAHHIO H T.A.

"P" - IOKYMEHT, OnyOTHKOBaHHBA 10 ATl NOAa4M eBpasHiicKoit
3a4BKH, HO IOCTIE AaThl MCTIPALIMBAEMOTO NIPHOPUTETA"

TIPUBEACHHBIH JUI OHHUMaHUs H300pETeHUA

CTH

TaMH To# e KaTeropuu
«&» - IOKYMEHT, ABJIAIOLIMACA ATCHTOM-aHaJIOroM
«L» - IOKYMEHT, MPHBEACHHBIN B APYruX LEHIX

«T» - Gonee NO3HMH JOKYMEHT, OIyGIMKOBAHHEIA MOC/E AaThi NPHOPUTETA U

«X» - JOKYMEHT, UMeIOIHIi HanGonee GNU3KOE OTHONMIEHHUE K MPEAMETY ITOMCKA,
NOpoYalIMii HOBU3HY WM H306pETaTeNbCKNi YPOBEHb, B3AThIL B OTACIbHO-

«Y» - IOKyMEHT, UMeIomuit Hanbonee GIM3KOe OTHOIIEHHE K TPEAMETY NOKCKa,
nopovauHii H306peTaTeNbCKUI YPOBEHD B COMETAHUM C APYTMMH 0KYMEH-

Jlara nmpoBefeHus narentHoro noucka: 08/06/2022

VIOJHOMOYEHHOE JIULIO: /
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