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B peanpupIx KpHcTannax oOBIYHO COAEPKATCS pasiiMuEble THIBI CTPYKTYPHBIX Je(EKTOB,
HANpUMEpP, AHCIOKANHOHHbBIE HEeTHH H TodeuHsle JedexTsl. JUcIokanMOHHBIE NI MOIYT
00pa3OBBIBATECH B KpHCTA/LIE, HAlpHMep, IIPH pPaJualiOHHOM OOJIyUYeHHH MaTepHallOB, OTXKHIE,
jaKaNKe, a TAKKEe B IIpoiecce rulacTuHeckofl Jedopmanuy Kpucrauna. Bzavmopelcteys ¢
TOJBAKHBIMK JHCIOKAUMSIME, OHH MOTYT OKa3blBaTh CYIECTBEHHOE BJIMSHHE HAa UX CKOJLIKEHHE,
4, CIENOBATEIPHO, M HA MEXaHH4YeCKHe CBOWCTBA KPHUCTAUIOB. TEOpeTHYeCKOMY U
JKCHEPUMEHTATIEHOMY  HCCIENOBAHUIO JUCIIOKAMOHHBIX [I€TENh IIOCBAMICHO 3HAYUTEILHOE

komraecTBo pabort [1-3]. Toueunnie nedexThI, HIMEHSN CUEKTP AUCITOKAIMOHHEIX KOJcOaHHH,

MOTYT M3MEHMTH XapaKrep AMHAMUYECKOTO B3aMMOJCHCTBHS IHCIOKAMHA ¢ AUCTOKalMOHHBIMA
nevIsME. B wacTHOCTH, NIPH BBICOKOIN KOHIEHTpPAIWU JIpuMeceil cuiia TOPMOKEHUs IMCIOKaIuK
ICTIAMA  MOJMKET IIpHoOpecTH XapakTep cyxoro TpeHus. OOGmacTb CKOPOCTCH JBYIKCHHMSI
MECTOKalH¥ B KpWCTamle, Kak Hu3BecTHO [4], MoxHO pasgenuts Ha 1Be:  o0nacTe
TePMOZKTHBHPOBAHHOTO TPEONOICHUS IPENATCTBHN W JuHaMUYecKyr o0jacth, B KOTOPOH
KAHETHYECKAs DHEPrusl OUCIIOKAIMOHHOTO JBYIKCHMS MPEBOCXOAUT JHEPIWIO B3aUMOJCHCTBHS C
MOKATGHBIME  TIPETIATCTBHAMY, & IIOTOMY JBWKEHHME JUCIOKaluM MoXeT OBITh ONHCaHO
MHAMAYCCKAMY YpaBHCHAAMU. Bimsgsaue TouedHBIX Je(eKTOR Ha CKONBXEHUE OIUHOYHBIX
mcToKanwi B JuHaMudeckod o6macTi ueereoBanock B paborax [1-6].

[ensto HacTosed paGoOThl ABNSETCA HCCHENOBAHUE CKOIBKECHHS KpacBOW AMCIOKALWH B
yOPYroM TI0J€ KPYTOBBIX JUCIOKAIIHOHHBIX ITETETh C YUYETOM €€ B3aMMOACHCTBHS ¢ (HOHOHHON
mogcucteMoit  kpucrama. Kak um B pabore [6], ydwer BimsaHUsA (OHOHHOH OACHCTEMEI
OCYIIECTBIACTCS BBEHCHMEM KBAa3UBS3KOTO WICHA B YpaBHEHHE [BHKCHHUS IUCIOKAIHH, YTO
03HavaeT PAKTHICCKH YUeT MOOBIX MEXaHU3MOB [UCCHIIALINH, XapaKTEPHU3YIOMUXCs KBA3UBSI3KIM
XapakTepoM  TOPMOXEHMSI  JUCHOKaMi, B YacTHOCTH MECXaHH3MOB, OCHOBaHHBIX Ha
B3AHMOACHCTBHH JBIXKYIICHCS JUCHOKAIMHY C 3JIeKTpOHaMHU ¥ MarHOHAaMH.

PaccMOTpHM paBHOMEpPHOE CKOJBKEHHE OCECKOHEUHOH KpaeBoH [IHCIOKalMH  HOX
Ie#CTBHEM ITOCTOSHHOTO BHCUIHETO HANpsLKEHUS O, B HONOKHTENBHOM HalpasieHHH ocH OX ¢
MOCTOSHHOW CKOpocThIO V. JIMHHS [uciokanuy napamiensHa ocw (OZ, Bextop bloprepca
mapasenes ocu OX. TIIOCKOCTE CKOMLKEHHA IHCIOKANM COBHAlAcT ¢ IIockocThio XOZ, a ee

noNoXeHUe onpenensercd QyHKIHeH N
X(y=0,z.0)=vt+w(y =0,2,¢) ' o (1)

tne ¢yukmus w(y=0,z,t) sBAercs cOy4yaHHOH BeIWYUHOW, oOIUchIBaomeil kosieOanus
31EMEHTOB KpPAcBOW JUCIIOKAllMH B IUIOCKOCTH CKOJILXKECHHS OTHOCHTEIBHO HEBO3MYUICHHOH

THCTOKAIHOHHON THHWH.
YpasHenue [(BUKESHUS JIUCIOKALIMHT UMEET CJICYIOMUHA B
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JIMHVHA JUCIIOKALHH, O, = ZO'_W_, , N - 9McIo neress B KPUCTAILIE, O'_ffy - KOMIIOHCHTa TEH30pa
1=l

HATIPSHKEH UM, CO3/IABACMBIX TOYEUHBIMHA Je()eKTaMH Ha JIMHUH JUCIOKauyuH, b - BexTop broprepca
JQHCITOKALMH, M - Macca eQWHHIB! [UWHB AUCIOKanmm, B - KoHcTaETa neMndupoBaHws,
obycnoenenHast, (GOHOHHBIMM, MATHOHHBIMH, 3JIEKTPOHHBIMH JHMOO HWHBIMH MEXaHHU3MaMH
JIMCCHITALIAY, XapaKTePHIYIOMUMUCA JIMHEAHONR 3aBUCUMOCTRIO CHITBI TOPMOXCHUS JMCIOKAIUY 0T
CKOPOCTH €€ CKOJBKCHHS, - CKOPOCTH PACIPOCTPAHCHHUS IIOHEPEUHBIX 3BYKORBIX BONH B
KpUCTAaILIE.

VcenenyeMbrii MeXaHW3M HOHCCHIIALMM 3Jiech, Kak @ B pabotax [5-8], 3axmouaercs B

HEOOpAaTHMOM  MepeXOole KHHETHYECKOH OHEepruu JIBMXKYINeHcs JIMCIOKAlAE B JHEPIHiO
IonepeyvHbIX KoaeGannil ee 3JIeMEHTOB OTHOCHTEIBHO HEBO3MYIIEHHON IMCIOKAIIHOHHON JIMHUH B
IIOCKOCTH CKONEXEHYSL. Ipn BBIMMCIEHUH CHJIBI TOPMOXKEHUs JIHCJIOKALKH, 0OYCIIOBIEHHOMN e
B3aUMOJICHCTBHEM C HCIIOKAIIMOHHBIME [ETIISIMY, Mbl MOXeM IIpeneOpedsb BIHAHHEM HOHOHHBX
MEXaHU3MOB JUCCHNAIMA HAa BEIMYHHY JTOM CHIBI B MEpPy MaJocTH Oe3pasMepHOTo IapaMmerpa
a=pivicc ( A - napamerp obpesanms, Axb, S =B/m), 410, COrIacHO oueHKaM [6],
peanu3yercsi B HOJABISIIOIEM OOJbIIHHCTBE ClIyYaes.
BripaxeHue [UIs TeH30pa jgeopMallid KpyroBOH NHCHOKALMOHHOW IMETHH HMEET JOBOJIBHO
CHOKHBIM BHJ M BblpakaeTcs dYepe3 NUIMITHYECKHE HHTETPAIbl, IO3TOMY AHANHTHYECKOE
UCCIIEIOBAHNE JUHAMHYECKOrO B3aMMOJCHCTBUS HETeNh ¢ [JUCIOKAIMsIMH B OOLIEM ciydae
ABIIETCS JAOBOJIGHO CIOXHOU 3ajadeil. 3ajaua CYINECTBEHHO YHPOLUAETCS, KOTLA PAcCTOSHWE
MEXIY HEHTPOM TIETIIH B JUcnokalued 3HaTHTeIIFHO NpeBhIIaeT paguyc netiy R. B aroMm ciryuae
TeHzop Aedopmaruil, co3MaBaeMsiXx KPYroBod JIHCIOKAUOHHONW NeTnei, MoxeT ObITb BBIpaXeH
yepes 3MeMEeHTapHBIe (O yHKIHH.

[Tycres OAMHAKOBBIC KPYIOBBIC [IVCIIOKAlMOHHBIC TNETIN paauyca R pacrionoxens
ClydadiHbIM 00pa3oM B IMICCKOCTH =g TapalleNbHOH IIOCKOCTH CKOJILXEHHS KpaeBod
QVCTIOKAIAY, TPUYEM PACCTOSTHUE MEXAY IIOCKOCTSMH 3HAYWTENIbHO IPERBINACT UX pajuyc, T.C.
all R. Bextopet bioprepca Bcex meresb OyleM TakKe CYHTaTh OJMHAKOBLIMM, PABHBIMU b, n
napaensHeiMa oct OY. Takum obOpasom, paccMaTpuBacMEBle HaMH JIMCIOKAIIMOHHBIC METIH
SBASIOTCS TPHU3MATHYECKHMH. BoCHoNB30BaBLIMCE METOAAMHM, pasBUTbIMU B pabotax [5-8),
NOTYYMM  BBIpaKEHHE A CWIBl  TOPMOXKEHMS  KpaeBOM  AMCIOKAIMM  KPYTOBBIMH
MUCIIOKAUMOHHBIMY HETIBIMU

2 2 p4 ,
B /"L+,u) by R ¢ (3)

L A+2u ) 2567a’ v’
PaccMmorpam Temeph HMETIHW CKOJBXKEHHSA, BEKTOPH! broprepca KOTOPBIX HapaiiedbHbl ocu OX
BerawciieHds TOKA3bIBAIOT, YTO ¥ B 3TOM ciydae CHJIa TOPMOXEHHS OIpenenseTcs BBIpaKeHHeM
(3). Curyaums CYIIECTBEHHO H3MEHACTCH IIPH MCCICHOBAHUM IETENB CKONBXKECHHA, BEKTOPH
Broprepca koTopeix Hapamwielsusl ocu OZ, T.e. MapalIe/ibHbl JIMHHN JUCcToKannA. B atom cmyyae
CHJIa TOPMOKEHHS OKa3bIBACTCA JIMHEHHOM (pyHKIMEH CKOPOCTH CKONBKEHUS KpacBot JUC/IOKAIMH
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Takum ofpaszoM, cula TOPMOXKEHHSI CKOJB3SINed  KpaeBoil  [UCIOKAMHM  KPYTOBLIMH
IAMCIOKAUWOHHBIMA TET/IIMH TPAMO TPONOPIMOHATNBHA KOHICHTPAalWW IeTeib ¥  o0parHo
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MPONOPIMOHATTEHA TPETheH CTENCHH PACCTOSHUS MEXAY IIOCKOCTRIO CKOJILKEHUS AUCIIOKAINN H
IIOCKOCTBIO, COAEpAAMIEeH NeTIIH, HE3aBUCHMO OT THIIA 1IETEIb W OPHCHTANMH HMX BEKTOpa
bioprepca oTHocHTEMBHO ABMAKYINEHCS JucToKayy. UTo jke KacaeTcs CKOPOCTHOM 3aBHCHMOCTH
CHIBI TOPMOXKCHHS, TO OHa OIPEHe/IACTCA He THIOM IeTnn (NMpH3MaTudecKas WIH HeTis
CKONBKEHHA), 4 B3AMMHBIM PACHIONOXKEHHEM JMHHH JBHXKYINEHCS  AMCIOKAIMA M BEKTOpAa
Bioprepca srcnoxanmonmoil neTm: ecnn BekTop Broprepea nepleHaHKYIsIpen THHAR TUCTIOKALIHH,
cnnaurop}goxcermsr 00paTHO NPOIOPHMOHANBHA CKOPOCTH CKOJBXEHHMS, €CTH TapalieleH -—
TEHENHO BO3PACTAECT C POCTOM CKOPOCTH, IMPUYUEM B 3TOM ciyHae 3PGHEeKTHBHOCTL TOPMOXKEHHUS

HAYMTETILHO CHHXKAETCS
2
Bk 5)
F ¢
Jpecs K - GespasmepHbI k0dQPHUIUEHT TOpARKA €JUHHILL, 3aBUCHIUWH OT YNpPyrax MonyneH
kpuctamia. CHiTa TOPMOSKEHHS BBIMHCIUIACH AT JO3BYKOBBIX CKopocted (v <<c). Mccnemosano
TaKKe  B3aUMOIEHCTRHC  ABMDKYILUEHCst KpaeBOH  JUCIOKAMU C  KPYFOBBIMH  IIETJIAMA,
pacITOJIOKECHHBIMI B 3KBH/IVMCTAHTHBIX INIOCKOCTAX, @& TaKXKe XAOTHYECKH DACTIpelIeNICHHBIX IO
BeeMy 00 beMy KprCTaLIa. Bo BCEX paCCMOTPEHHBIX CIIYYadX Cuiia TOPMOXKEHHS IIPOIIOPIHOHAIbLHA
KOHUEHTPAIIMM [HCIOKAIHOHHBIX TeTelb, a Talkoke HMeeT MeCTO OpMEeHTallMOHHBIH dddexT,
OMACBIBaEMBIH cooTHOMEHNEM (5).

PaccmoTpuM Temepp cirydail, Koraa KpaeBas JUCIOKAUMs [BMMKETCS B HOJE XAOTHYECKH
paCUIPE/IENICHHBIX 110 KPHCTATY TOYEYHBIX Je(eKTOB W NPH3MATHYECKUX JUCIOKAIHOHHBIX
ferenn. IIIOCKOCTHE BCEX HETeh CHATAEM napaJuIeIBHBIME IINIOCKOCTH CKOJIBIKCHUS JUCITOKAIIUH, a
EX IEHTphl pacupenencHsl ciiydalHbBIM obpazoM. B paccMarpaBsaeMoM ciiydae M[PH BBICOKHX
KOHIEHTpAAAX TOUECHUHBIX HAe(PEKTOB B KOA€OATENBHOM CIEKTPE JUCIOKAIIMH BO3HHKAET 1Ueilb,

onyacrIBacMast CIIS,ZEYIOILII/IM BLIpEDK&HHeM . ;
A=S (n 02)1/3~£ ; e (6)

py [

3teck [ - cpedHee paccTOsSHHE Mexay jgedextamm B Kpuctawie. B pesymbrare sroro mpu

OupeleIEHHBIX YCAOBHISAX, chOpMYTHPOBAHHEEIX B JaHHOH paboTe, Crila TOPMOKEHUS JBIKYIIEHCS

Kp’dCBOfI JUCJIOKAIIYU HCIIOABMXKHBIMNU HpI/I3MaTI/I‘-IeCKHMI'I neTiasiMu H‘pHOGpeTaCT xapalcTep CyXOFO

TPEHHA
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[Ipy nospimeEnE CKOPOCTH 3Q@EKT CYXOro TPEHHS HCUE3aeT, a CHa TOPMOXKEHHS NETIAMHA
CTAHOBHTCH OOPATHO NPOMOPIMOHATBHON CKOPOCTH CKONBXCHUS JUCIOKALHY.
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