OT3bIB

Ha aBTropedepar auccepraunu aiineBa Muxauna ['ennaapeBuua «O60CHOBAHHE
H pa3paboTKa MeTO/1a KOHTPOJIS CTPOEHHS M COCTOSIHHSI TIPHKOHTYPHOTO MacCHBa
TOPHBIX [10OPOJ HA OCHOBE COBMECTHBIX aKyCTHYECKHX U ONTHUECKHUX U3MEPEHUIN
B CKBa)XKHHAaxX», INPEICTABICHHOH Ha COMCKAaHHE Y4YeHOH CTeleHH KaHIauJara
TEXHHYECKMX HayK Mo crnenuambHOCTH 2.8.3 «l OpHOMPOMBIIIICHHAS H
HedTera3onpompiciioBass reosorusi, reodusuka, Mapkineiepckoe Jeino u
TeOMETpHUs HeIP»

Pabora 3aiinesa M. I'. nocssiena pa3paboTke U 3KCIEPUMEHTAIbLHOM MPOBEPKE METO1a
OINITUKO-aKyCTUYECKOIO KOHTPOJISi CTPOEHUS M COCTOSHUS HPUKOHTYPHOTO MAacCHBa TOPHBIX
NOpoJl B CKBaXMHaX. AKTYaJbHOCTb MCCIEN0BaHUs OOYCJIOBIEHA TEM, YTO COBPEMEHHBIE
rOpHOIO0BIBAIOINE MPEANPUATHS AaKTHBHO OCBAWBAIOT TJIyOOKHE TOPH3OHTHI H  CIOXKHBIE
r€0JIONHYECKHUE YCJIOBUS, T/I€ KJIACCHYECKHE TeOo(pU3UYECKHE METOJbl YacTO Jal0T TOJIBKO
Ka4eCTBEHHYIO UH(DOpMaIHIO, TPeOYIOT ATUTEIbHON NOArOTOBKH 00pa3IioB U He 00eCHeunBaoT
OIEPaTMBHOCTH MOHUTOPUHIA, HEOOXOIUMOH JUlsl IIPEIOTBPALIEHHS] TEXHOTeHHBIX KaTtacTpod. B
3TOH CBS3M UJESl KOMIUIEKCUPOBAHMS BBICOKOIIPOU3BOJIUTEIBHOIO ONTHYECKOTO CKaHUPOBAHMS
CTEHOK CKBa)KHHBI M BEIOOPOYHOTO yJIbTPa3BYKOBOTO NMPO3BYYHBAHHUS MMONEPEYHBIMH BOJHAMH C
yNPaBIsi€MbIM BEKTOPOM IOJISPH3ALUMH BBITISAUT YOEAUTEIBbHO M NEPCHEKTUBHO, MOCKOJBKY
NO3BOJIAET COYETaThb OBICTPOTY M OECKOHTAaKTHOCTb ONTHKH C BBICOKHM COJACpKAHHEM
KOJIMYECTBEHHOH MH(POpMaLNH, IPUCYIIEH aKyCTHKe.

ABTOD BBIOOPOYHO €O3/1aJ1 KOJUIEKIHIO 00pa310B MOPO/ pa3TIMYHOrO FeHOTHIIA H Y€ ThIPEX
ypoBHei mepoxoBaTocTd Ra (10-200 MxM), npoBEN cepuio TUCKPETHBIX ONTUYECKHX H3MEPEHHUHH,
NOKa3aB, YTO IOMEXH OT I[BeTa MMHEpajia U IIepOXOBATOCTH He mpebimaioT 30 %, Toraa Kak
IPOXOJ 30HJAa HajJ TPELIMHOW BBI3BIBAET CHM)KEHUE curHaia Oosiee uyemM Ha 70 %. [lns
aBTOMATHU3allM¥ MHTEPIPETAlMH ONTHYECKUX KapOTa)XKHbIX KPHUBBIX ObUT pa3paboTaH aJlrOPUTM
B3BEIIEHHBIX HAaWMEHBIIMX KBaJApaTOB, B KOTOPOM BeCOBbIE KO3(D(HUIIMEHTHI Ha3HAYAIOTCS
00paTHO MPOMOPLUUOHATBHO LIMPUHE MUKOB H3MEpPeHHH. DTOT MOAXOA IMO3BOJIMII CHU3UTH
OTHOCHTEJIBHYIO TOIPEIIHOCTh OLEHKH YIJIOB MaJE€HHUs W NPOCTHpaHMs TpeumH 10 5 % npu
MalbIX packpbITHsX mnopsaka 1 mMMm. [lapamiensbHo aBTOp MPOAEMOHCTPUPOBAT BO3MOYKHOCTH
LBETOBOIO pa3jMyeHus nopoa ¢ nomoupio RGB-cBeToanona 1 pacuéra GapuiieHTpa MOISPHBIX
JMarpaMM OTpaKEHHOI'O CBETAa, YTO OTKPBIBAET MYyTh K YUY&TY JIMTOJOTHYECKHUX TOMEX MpH
JaJbHEHIIEeH aKyCTUYECKON MHTEpIIpeTalliy.

Bropoii kpynHblii 0510k pabOThl MOCBALIEH YIBTPa3BYKOBBIM HUCCIIEIOBAaHUSAM Ha CYXHX
obpasuax. M3MeHss naBiaeHue npuxumMa npeodpaszosareneit ot 0 10 2,5 aT™, aBTOp MoKasaj, 4To
YBEJIMYEHHE LIEPOXOBATOCTH IIOBEPXHOCTH INPUBOAMT K CYILIECTBEHHBIM MOTEPSAM SHEPruu
CHUIHajla U CY)KEHHIO CIIEKTpa 3a CYET YMEHbIUEHHUs IUIOIAAM KOHTaKTa «Impeodpa3oBaTelib—
10poJia», a IOBBIUICHHE NPHKUMA YaCTUYHO KOMIIEHCHUPYET 3TH TOTEPH 3a CYET CMSTHS
HEPOBHOCTEH. ITO 1aET OCHOBAHHUE Ul IPUMEHEHHUS THHAMHUYECKUX TapaMeTpoB Y 3-UMITYJIbCOB
Jla)Ke B yCIIOBUSIX «CYXOr0» KOHTAaKTa, II€ TPAAULIMOHHbIE U3MEPEHHUS] CKOPOCTEH MPOI0JIbHBIX
BOJIH TE€PSAIOT UyBCTBUTEJIBHOCTh K COMKHYTBIM TPEIIHHAM.

BaxHoil uacTbiO HcCClEIOBAaHUS CTajl0 BHEJIPEHHE YIPABISEMON MOJSApU3ALUH
NONEPEYHBIX BOJIH: aBTOP SKCIEPUMEHTAIbHO MOATBEPAUJ, YTO MaKCHUMAaJIbHbIE HM3MEHEHHS
aMIUTMTY/Ibl [IONEPEYHBIX BOJIH HAOMIOJAIOTCS TpU OPUEHTAllMH BEKTOpa MOJISpH3aIluH
OPTOTrOHAJBHO MJIOCKOCTH TPCIIMHBI MUIM HarlacToBaHusA. Ha Tpéx tunax o6pa3noB (M30TPONHbIM
TPaHMT, CIIOMCTBIH KBapLUT, THIIC U 00pa3el] ¢ MaruCTpalIbHOM TPEIIMHON) U NPH Pa3HbIX yrjax



¢ MEXKIy BEKTOPOM MOJIpH3alMM M 00pa3loM OH 3apHUKCHpOBall YETKYIO 3aBUCHMOCTh
aMIUIMTYIHOH JuarpamMMbl AS(¢Q), 4YTO TO3BOJSET OLEHHTh YTOJl TaJIeHUs CTPYKTYPHBIX
HEOIHOPOAHOCTEH HEMOCPEACTBEHHO MO aKyCTHYECKHM JTaHHBIM.

Jns nonatBepxkieHUss pabOTOCTIOCOOHOCTH KOHIEMIIUH ObLT HM3TOTOBJIEH OIBITHBIN
obpazer] KOMIUIEKCHOTO KapOTaXHOT0 30H1a U QU3MYecKasi MOJAC/Ib CKBAKMHBI JUaAMETPOM 76 MM
C ABYMs TpelIMHAaMH (0J1HA 3al0JHEeHa IJIMHOM, Apyras — BO3/IyXOM) M YYacTKOM MOBBIIIEHHOM
IEPOXOBATOCTH. MakeTHbIE WUCTIBITAHHS TMPOJEMOHCTPHPOBATH, YTO 30H/ CIMOCOOEH BBISBISATH
30Hbl AHOMAJIbHOW IIEPOXOBATOCTU MO KOADGUIMEHTY BapUallUd ONTHYECKOrO CUTHAJA,
pa3iuyaTh 3aloJHEHHbIE M MYCTble TPEUIMHbI MO COYETAHUIO ONTHYECKMX U aKyCTHYECKHX
W3MEHEHUH MHTEHCUBHOCTH M aMILTUTY/IbI TONIEPEYHbIX BOJIH, a TAKXKe ONpeIeNsiTh OPUEHTAIHIO
TpeuHbl 1o guarpamme AS(Q)/ASmin. Takol cenekTHBHBIH TOAXOA, KOTJa TPYIAOEMKOE
yJIbTPa3BYKOBOE TMPO3BYUYHBAHHUE BBIMOJHIETCS TOJIBKO B AHOMAJIBHBIX 30HAX, BBIIEJIEHHBIX
OTITHKOM, MO3BOJISET CYIIECTBEHHO COKPATUTh BPEMSI U CTOMMOCTH MOJIEBBIX paboT 6e3 morepu
KayecTBa JUArHOCTHKH.

[IpakTHyeckass 3HAUYUMOCTb pa3pabOTKHM TOATBEPHXKIAETCS BHEAPEHHUEM METOJAMKH
«CTpyKTypHO! JMarHOCTUKM TOPOJ BOJM3M TOPHBIX BBIPAOOTOK C  HMCIOJIB30BaHUEM
KOMIUIEKCHOTO ONTHKO-akycTH4eckoro kapotaxka» B OOO «l'a3npom reoTexHonoruu» u
nyOIMKalMsIMH B BeAyIIMX NpoQuiIbHBIX KypHanax. Pabora couertaercs ¢ OOIMPHBIM
TEOPETHUYECKHM aHATTH30M, JaOOPATOPHBIMHU IKCTIEPUMEHTAMH U MAKETHBIMH HUCTILITAHUSIMH, YTO
nenaetT e€ 3aBepUIEHHBIM M TOTOBBIM K TPOMBIIUIEHHOMY TNPUMEHEHUI0 HAay4YHbIM
HCCJIEJIOBAHUEM.

[1o Tekcty aBTOpedepara ecTh ps] 3aMeUYaHUN U YTOUHSIOIIUX BOIIPOCOB:

1) Yem oOyciioBneH BbIOOp yria MeAy OCbIO CBETOMO/A U MOBEPXHOCThIO CKAHMPOBAHHUS
IIpY ONPEIEIEHUH HHTEHCUBHOCTH OTPAKEHHOTO cBeTa [?

2) B Texcre aBTOpedepaTa He MpPUBEIEHBI pPe3yibTaThl BIMSHHUS HAJIM4YUs BOJIBI Ha
MOBEPXHOCTH MpPU ONTUYECKOM CKAaHUPOBAHUU MOBEPXHOCTH OOpa3lloB TOPHBIX MOPOJI.
[IpoBoMaNCH /1M Takue Kccaea0BaHus?

3) Kakum o0pa3om npoBOAUIIOCH LIEHTPUPOBAHUE U3MEPUTEILHOTO MOAYJISl B CKBOKHHE?
YuuThIBasIach M HE COOCHOCTb M3MEPHUTENIBHOTO MOJYJIi U OCH CKBA)XXMHBI MPH OMpeIesIeHUH
OpUEHTAIIH TPEIIUHBI?

4) KakumM 00pa30oM HCKJII0YAIOCh BIMSHUE NMPOJOIbHBIX BOJIH IIPU MPO3BYYHBAHHH Yepe3
TPEUIMHY U NOoCTpoeHHH AuarpaMm AS(@)/ASnin TPH TOYEYHOM KOHTAKTE?

5) Bo3MoxHO, cToH10 Obl BHECTH B J1aDOPATOPHYIO MO/IENb JIE(EKThI, COOTBETCTBYIOIIHE
BbIBaJIaM Ha OOKOBOI1 MOBEPXHOCTH CKBA)XKMHBI U OLICHUTDH MOBEJICHHE ONTHYECKOTO METO/Ia MPH
TaKUX YCJIOBUSIX.

[IpuBeieHHBbIE BBILLIE BOMPOCHI U 3aMEUaHUsl He CHUMCAIOM OOIIYIO TOJOXUTEIbHYIO
OLIEHKY paloOThI.

Cumraro, yTo AuccepTanioHHas padota 3aiinieBa Muxauna ['ennanbeBuua «O00CHOBaHHE
1 pa3paboTka METO/1a KOHTPOJISl CTPOEHUS U COCTOSIHUS IPUKOHTYPHOTO MAacCHBa FOPHBIX MOPOJT
Ha OCHOBE COBMECTHBIX aKyCTHYECKHX M ONTHYECKHX H3MEPEHHH B CKBaXXHHAX» MOJHOCTHIO
COOTBETCTBYeT TpeOoBaHMsIM nacnopra crneuuanbHocTH 2.8.3 «[opHONMpoMBbIILIEeHHasT |
He(Tera3onpoMbICiioBasi reojiorusi, reopusnka, MapkIileiaepckoe A€o0 U TeoOMeTpus Heap», a
TaK)Ke KpUTEPUSIM, YCTaHOBIEHHBIM 11.2 «Ilonoxenus o mopsiake npucy xIeHHs yUYeHbIX CTeNeHEH
B HAllMOHAJIbHOM HCCIIE0BATEbCKOM TexHoorudeckoM yuuBepcutere « MUCHUC». Couckarento
3aiineBy Muxanny [ eHHaibeBUUYy MOXET ObITh MPUCBOEHA CTETIEHb KaHM1aTa TEXHUYECKUX HAYK



no cnenuansHoCcTH 2.8.3 «lOopHONMpOMBIIIIEHHass W HedTera3onpoMbICiiOBasi Te0Jorus,
reodu3nka, MapKIIeHIEPCKOe A€I0 U TEOMETPHS HEAP».

Kanouoam mexnuueckux nayx,
3aeeoyrouul nabopamopuet
UCNBIMAHUN KOHCIPYKYUT

000 «HHUIL] Tounenvroi

Kpacunos Makcum HukonaeBny
accoyuayuu

«Z0» mas 2025 .

51, KpacunoB Makcum HukosaeBud, a0 corjiacke Ha BKJIIOYEHHE CBOMX NEPCOHATIbHBIX JIaHHBIX B
JIOKyMEHTBI, CBSI3aHHbIE ¢ pPabOTOH IUCCEPTAIIMOHHOIO COBETA U MX JaJbHEHIIYI0 00paboTKy.

[Tonnuce Kpacunora Makcuma HukonaeBnya 3aBepsito

I'’hagnwiii 6yxeanmep
000 «HHUI] Touuenvroii
accoyuayuu
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129344, r. Mocksa, yi. Enucefickas, a. 7, ctp. 4, komH. 10.



