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CBepxMolIHble yAapHble BOIHbI MYIbTHMerabapHOro ypoBHA, Bo30Gy:JaeMble Npu abiIALNU IOBEPXHOCTHU
ANIOMUHKA 0] AeficTBUeM BricokouHTeHcHBHBIX (< 1 IIBT/cM?) deMTOCeKyHIHBIX 1a3epHBIX UMITYIbCOB, 3ape-
TUCTPUPOBaHbI IyTeM HaGlIOJeHNA PacIpoCcTpaHeHUs yIapHOil BOIHbI B BO34yXe OT abiupyeMoii IOBepXHOCTHU
[0 MHMPOKOIIOJIOCHOI0 Nbe303IeKTPHUYecKkoro npueMHnka. OLeHKU HayalbHOro OaBleHUA U CKOPOCTH yIOapHOM
BOIHBI (aGIALMOHHOrO (aKena) XOpPOIMO COrIacylOTCA C NaHHBIMU JIUTEPATypPhl, OLYYEHHBIMI C KCIOIb30Ba-
HHUeM pPa3iINYHbIX METOJO0B A yIapHbIX BOIH, PacIpOCTPaHAIOMKUXCA BHYTPHU abaupyemMoil MUIIEHU.

1. U3BecTHO, YTO OpPH YJapHOM KN MMIYJILCHOM
Iy4YKOBOM (JIa3epHOM, IEKTPOHHOM WM HOHHOM) BO3-
JeficTBMM Ha MNOBEPXHOCTAX MaTepuajloB MOTYT BO3-
OysmaTbhcA cBepXMoLIHble yaapHsle BonHsbl (YB) (Mmyus-
Ti)MerabapHoro ypoBHA [1], KoTopeie 0OBIYHO peruct-
PUDPYIOTCA C KCHOIb30BaHMEM ONTHUYECKUX METOJOB Ha
THLILHOM CTOPOHE COOTBETCTBYIOMHUX MuineHeii [1-3].
CymecTBeHHO, 4TO NpH mpobere TakUX MU [ake Me-
Hee MoIHbIX YB B marepuanax B pe3yilbTaTe yAapHO-
BOJIHOBOI'0 HAarpyKeHHA IPOMCXONAT IMPOIecChl Miac-
TUYecKoil Aedopmanuy (YOpyromracTUYecKuil Nepexon
[2,3]) u monumopdHbIX npeBpamenuit [2,3], mocreneH-
HO 3HAYUTENbHO TpaHchopMUpYOIKe NPpoQUIbL pacnpo-
crpaHfmomeiica YB [2] Ia;ie B JOBOJIbHO TOHKHUX MU-
meHAX (CyOMUKPOHHOM M MHUKDOHHOM TonuiuHbI) [4-T7].
Oco6eHHO cyliecTBEHHBIM 3QhEKT B3aUMOAEHCTBUA OKa-
3bIBAaETCA NpU I'eHepaluu cBepXMoIIHbIX YB B xone a6-
IANUKA MULIeHel oA AelicTBHEM BBICOKOMHTEHCHBHBIX
YIBTPaKOpOTKUX nasepHbix uMmnyibcoB (YRU) ¢ muko-
BbIMH uHTeHcuBHocTAMA 0.1-11IBt/cm? [4,6-8]. Ilo-
CKOJIBKY KCIONb30BaHUE YIbTPATOHKUX MUIIEHEH HaHO-
MEeTPOBO# TOMIUHEI He Bcerja NpeCcTaBlIAeTCA BO3MOK-
HBIM, K3MEpeHUA NapaMeTpPOB TaKUX YIbTPaMOIIHBIX
YB 3auacTyio OKa3bIBalOTCA 3aBUCALIMMU OT TOIIIUHBI
MHUIIEHell 1 M03TOMY He Bcerja NOCTaTOYHO TOYHBIMU
[4-7]. Bmecrte ¢ TeM B mociaenHue rogsl ObLI0 0GHApY-
JKEHO, UTO NpHu (eMTOCeKYHIHOIl Ta3epHoil abnAnuU no-
BEPXHOCTH KOHJEHCHPOBAHHOI'0 BeIleCTBA MaccoBas CKo-
pocThb (ppoHTa pasneramouieroca (akera Ha CyOMUIIU-
METPOBBIX PAacCTOAHNAX COBMAaJaeT CO CKOPOCTBHIO pas-
rousemoit B Bo3gyxe YB [9], npuuem HavanbHas cra-
IoudA pacnpocTpaHeHusa YB xopomo onuceiBaeTca Teopu-
eit ToueyHoro B3psiBa [10-12]. IlosToMy npencTaBafioT
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HWHTepec HccleJoBaHUA CBepXMOLHbIX YB, reHepupye-
MBIX IIpU ablALMM MaTepualoB BbICOKOMHTEHCHBHBIMU
YHKHU, He TonbKO MyTeM HUX perucTpaluy Ha ThIILHOU
NOBEpXHOCTHU abnupyeMoil MUIIEHH, HO ¥ Iy TeM Halburo-
[IIeHUA DBOJIOLUU yNapHO BOJNHBI B IpaHuyalleil ¢ Hei
cpelie ¢ BBICOKO yAapHO-BOJHOBOI U ONTUYECKON MPOY-
HOCTbIO, HalIpuMep B aTMoc(epe BO3[yXa WU UHEPT-
Takasa sKcoepuMeHTalbHafg cXeMa MOKET
oKazaThbcA cBOOOJHON OT pa3MepHoro agdeKTa AIA TOJ-
MIMHBI MUIIEHH, NI03BONAA B TOM UKCle HCCleJoBaTh in
situ ¢ MUKPOHHBIM NPOCTPAHCTBEHHBIM pa3pelleHUeM
COBEpLIEHHO pa3jin4yHble TUIIBI MaTepPUaloB C Pa3indHbI-
MU IpopUIAMU NOBEPXHOCTHOrO penbeda.

HBIX I'a30B.

B nacTosmeit pabore ¢ momompio0 MeTona GecKOH-
TAaKTHOM IIMPOKOMONOCHOU YIbTPa3BYKOBOU JuUartoc-
THUKYU NPOBEeJeHbl HACTOJbHBIE KCCIEJOBaHUA yIapHBIX
BOIH cy0- U MyunbTuMerabapHOro ypoBHfA, B0O30y#jaae-
MBIX Ha [OBEPXHOCTH allOMUHUA NPU ee abIALNM B aT-
Mocdepe Bo3qyxa BhIcOKOMHTeHCUBHBIMU Y KU.

2. Ina abnAnuy B HaIUX DKCIOEPUMEHTaX KUCIOIb30-
BalloCh NUHENHO MONAPH30BaHHOE U3IYyUeHHe OCHOBHOI
4acTOThI (LEeHTPalbHAA AIMHA BOIHBL \jps & 744 HM, Wu-
puHa Ha moayBeicoTe = 12HM) demrocerynnuoit Ti:Sa
nasepHoii cucrembl (ABectra mpoest) B TEMgo-mone
(muamerp Ha ypoBHe W;,. X~ 8 MM) ¢ HITUTENLHOCTBIO
UMIYIbCOB Tias (FWHM) okomo 110 ¢c (B obractu B3a-
umopeiictBus), sHeprueit Ei,. no 6mIm u wacroroit
ciegoBanua 10I'n [13]. Nznyuyenue YKU mox yriom
45° mopdorycupoBanoch Ha MULIEHb JTHMH30 U3 CTeK-
aa K-8 (f 80 MM, »pderTuBHaf UuclIeHHasA anep-
typa NA = Wy,./2f ~ 0.05) (puc.1) B mATHO nua-
MeTpoM 2wy =~ 120 MKM, rge wy — paguyc HOpMalbHO-
ro pacnpejelleHis SHEPrUU Ha MULIEHH Ha ypoBHe 1/e.
IMueprusa YKU usmensanach HempepbIBHO C MOMOIILIO OT-
pakaTenbHOro MNONAPU3ANNOHHOI0 ociabuTend, Tak 4TO
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Tuc. 1. [lnok-cxema sKcnepuMeHTanbHOM ycraHoBkU: BS — nenunrenn myuka, AC — aBrokoppeasarop, DA RA — Tpancmuccuos-
HbIN GMHApPHBINA U OTPajkaTeabHbIN HENPEPbIBHBIA (I0IAPU3aLNOHHbIM) ociaburtenn nmyuka, EM — usmepureas sHeprum, DI —
nudposoit nagukarop, M — 3eprano, L — auussr, PD — doroaunon, IL — ucroununk noaceerku, CCD - I3C-marpuna, 3D-MS —
TpexMepHada Moropu3oBanHasa nogeuka, UT — yabrpasBykoBoit narunk, DO — nudposoit ocuyurnorpad, PC — komneioTep
mas c6opa DaHHBIX ¥ YIpPaBleHHA SKCIEPHMEHTOM. Bpesku: 3aBHCHMOCTH KBaapaTra pagmyca KpaTepoB R%, or morapudma
nagatomeit suepruu In(Fin) (a) u roy6unsl KpaTepa 0T MIOTHOCTH 3Hepruu F ¢ moporom F,p =~ 0.5 I[)K/CMZ

3HaueHud Fi,. cpasdy 3a Qorycupyolleil I1H30{ Bapb-
upoBanuck oT 0.1 go 3.5 M[Isx, obecneunBaa Ha MMUIlle-
HY NKKOBBIE (B LEHTPe NATHA (QOKYCHPOBKM) 3HAYEHUA
mIoTHOCTH Heprum F' B ninanasone 0.6-32 ,I[m/cmz. Ilo-
CKOJBKY HaIlX U NPEIIIecTBYONIIUE UCCIeI0BaHuA I0Ka-
3anu Hanuuue 3pPeKTa Ae(POKYyCHUPOBKU BBICOKOMHTEH-
cuBHbIX Y KU Ha Bo3gyuiHoi mia3me B61u3u obaactu ¢o-
Kyca [14], orpaHnunBaOLEr0 MakCUMalbHO NOCTHKU-
Myt BennuuHy F', 6b1nu cnenuanbHO U3MepeHbI pa3Me-
pel (pazuychbl) aGIALMOHHBIX KpaTepoB R, Ha IOBEpX-
HOCTH aliOMUHUA B 3aBHCUMOCTH OT E;,. (Bpeska (a) Ha
puc.1). JaHHBIA TecT, UCIONb3YEMBbIN TaKkMe IJIA Kalu-
6poBku cooTHomeHusa F' — Ej,., ¢ Xopoleil TOUHOCTBIO
IoKasal NOCTOAHCTBO NapaMeTpPOB NATHA (OKYCHUPOBKU
B yKa3aHHOM BbIlIE quamnasoHe F'.

B rauecTBe Mumenu B paboTe McCnoIb30Balach miac-
THHA alIOMHUHHUA, MeXaHWYeCKU IOJIMPOBaHHAaA C WC-
MONb30BaHUEM IOMKMPOBOYHON MACTHI C pa3MepoM 3epHa
< 0.3 MKM, TONIIMHOK OKOJO 2 MM, KOTOopad paclonara-

Jach Ha TPEXKOOPAMHATHOM MOTOPU30BaHHOM CTONHKE
C KOMIbIOTEpHBIM yipaBieHueM (puc.l). AGnaugus cse-
JKUX y4YacCTKOB MHUIIEHU OCYLIECTBIANAch MyTeM ee JH-
HENHOr0 CKaHMPOBaHUA co cKkopocTbio 600 mEM/c. [my-
GUHBI KpaTepoB NIA Pa3NMuYHbIX 3HaueHuil F (Bpeska
(6) na puc. 1) uamepanuch ¢ MOMOIBIO mpoduIOMeTpa
NewView 700s (Zygo). Ilopor abaauuu F,p cocraBun
~ 0.5 IIm/cm?.

YnbrpasBykoBoit gatTuuk MiniWAT-2 (nienka
[IIIT® Tonuumuoit 20MmrM, modoca < 30MI'u, uyBcT-
BuUTenbHOcTh 10B/aTM) [15] pacmomarancA B GeckoH-
TaKkTHOM (POHTANTLHONU TI'eOMEeTpUU HENOCPEeICTBEHHO
HaOpoOTHUB NATHA (OKYCHPOBKU Ha MOBEPXHOCTH MHUIIIeE-
HU Ha paccTOAHMHU [y ~ 7.4 MM (puc.l) B mambHeit 30He
peructpanuu chepuyecKoil BONHBI NaBIEHUA CRATUA
[16]. IlnekTpuyecKuii MMIYJIbCHBI CHTHAl C OaT4d-
Ka (Bpe3ka Ha puc.2) mocrynan Ha 50-OMHBI BXOX
nudpoBoro ocuuinorpada TDS-2024, wotopsiit 3amyc-
KajcA UMIYJILCOM C 3aCBeUMBAEMOro Ja3epHbIM GIMKOM
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Muc.2. IkcnepuMeHTanbHbIE 3aBUCUMOCTH AMILIUTYbI
BonHBI naBineHUA P, (1eBasg och, TeMHble KBaApaThl) U
BpeMeHM ee mpoGera mo patruuka It (mpaBas ocb, CBeT-
nble KPYKKM) OT INIOTHOCTH 3Hepruu F' B UCKIIOUUTENLHO
3BYKOBOM pexuMe (Sonic regime) U ¢ HaYaIbHBIM 3TANOM
cBepx3ByKoBoro pacmnpocrpanenus (SW-regime). Crpei-
Kol noKasaH nopor abiaanuu matepuana Fup. BeraBra: oc-
QUILIOrpaMMa CUrHala yIbTPa3ByKOBOI0 JaTYMKa C XapakK-
TepHBIMHU SKCIEePUMEHTaIbHbIMY napaMmerpamu Pair u Ty,

oeicTporo ¢oroamoma DET-210. B xome usamepeHnuit
onpegmenanucb ammiautygna P, cuaengyromero nepBeIM
abNALMOHHOIO MMIIYJbCca CKATUA OUIMOIAPHOr0 YJIbT-
pPa3ByKOBOI'O CHUTHaja U BpeMA npobera BONHBI CRATUA
T, or obnacTy abuANUY HA NOBEPXHOCTH alIOMUHUA 0
JaTyyKka, onpejenseMoe N0 GPOHTY 3TOr0 UMILyJhbCa.
3. Honyuennasa 3aBucuMocTb Py (F'), HauuHag c
nopora abaauuu Fuy, ~ 0.5 Ix/cm? (puc.2), memon-
CTPUpPYET MO Mepe yBeluuyeHuA F MOHOTOHHBIA POCT.
IIpu nocTosAHCTBE NapaMeTpPoOB (POKYCHPOBKYU OH ONpe[e-
naseTcA uA cepruyuecKkoil yIbTPa3BYKOBOU BOJHBI pOC-
ToMm paBineHus Ps B ucrouHuke naBineHus (o6aactu
abnfnuy M pasBUBaolleMcA M3 Hee Qarele) U poc-
ToM pasmepa nocienHero (3¢ derTuBHbIN paguyc Rg =~
~ wo+/In(F/Fyp1)). Bpems npoGera Boaus: cxarua Ty, ¢
poctoM F' MoHOTOHHO yMeHbmANOCH (pHUC. 2), HAYMHASA C
obaactu F' < 1.5 I[;K/CM2, rge uMeeT MecTo miaato 1i; B
npegenax 21.2-21.3 MKc B cuny npeoGiajgaioniero 3ByKo-
BOro pe;kuMa mnpoGera 5Toii BonHbl. Upe3BhruaiiHo cia-
6oe uamenenue Ti, B ykasaHHO# obmacTu o6bACHAETCA
ManocTheio pa3mepa Rg u cooTBeTcTBYOUINM OBICTPBIM
IIepexoZoM CBePX3BYKOBOIO peskuMa npobera cepuyec-
KO/l BOIMHBI Ha PACCTOAHUHU lgyper B 3BYKOBOI pemuM
(cKopocTh 3ByKa B BO3AYX€e DU HOPMAIbHBIX YCIOBUAX
Co ~ 0.346 km/c [17]), peanusyroumuiica Ha JUCTaHIUN
lsonic = lir — lsuper- IIpu F > 1.5 [l /cm? Bennuuna
Ti; OBICTPO yMeHbIIaeTCA B COOTBETCTBUU C NPUMEPHO
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30-npoueHTHBIM yBelnYeHNuEeM CPeJHell CKOPOCTH BOJIHEI
caarud (no orHomenuio K Cp) HA NOMHON OUCTAHUUH liy,
YTO COracyeTcA C BhIpaeHHbIM pe3kum pportom (YB-
THna) HabMOAaeMoro yabTpa3ByKoBOro CHUrHala.

U3 npempigymux wucciegoBaHuil ¢GeMTOCEKYyHIHOM
na3epHoil abiANMKM MaTepUajoB C MNOMOLILI0 MeToja
TeHeBO# ¢(ororpadun wusBectHo [10-12], uto pacmpo-
CTpaHeHUe COOTBETCTRBYIONIei paiualbHO pacxoaamieiica
chepuyeckoit YB cmaTua B Bo3gyXe XOpPOLIO ONMKCHIBA-
eTcA Teopueil ToyeuHoro B3psiBa Cexosa [18] co cnexny-
IOMMY KIIOUEeBBIMU ITapaMeTpaMu AaBieHusa P u cko-
poctu D:

E RS 3 RS 3/2

[MavanbHbie (B ucTounuke) 3uavenud Ps u Cs = D(Rg)
MoryT ObIThb CBfi3aHbI, coriacHo [19], kak [20]

+1
Ps%72

pSC§7 (2)

re 4ud peiuMa Jonia3MeHHo! abiAnuy ps — HadyalbHasa
IIOTHOCTEL MaTepuana (ansa amomunua — 2.7 - 10° kr/m3
[17]), a v — nokasarenb aguabatrel (= 5/3 muA aTomoB
¥ aTOMHBIX MOHOB U = 7/5 [IIf JBYXaTOMHBIX MOIEKYI
[19]). Takoit pemum cBepx3ByKOBOro npobera peanusy-
eTcA BINIOTh 10 nepexofHoit o6nactu ¢ P > Pirans [19],
rjge nepexopHoe naBieHUe Piy,ns ONpefenaeTcA Kak [19]

v+1
v—1

Ptrans ~ PO (3)
U cocTaBifeT ~4—6arm ana aTMmochepHOro AaBieHUA
Py = laTtm u mokasaTeneit agua6aTsl y ~ 7/5 uaun 5/3.
B nmeiicrButennHocTu BenuuuHa D namaer no Cp yixe
npu P/Pirans ~ 10. Ilpu sTom yno6Ho paccMarpuBaTh
npo6Ger BONHBI CRaTUA OT o6nacTu abnAnNM A0 YIbTpa-
3BYKOBOI'O JaTuyuKa B gBe cTraguu. llepBas m3 Hux xa-
paKkTepu3yeT CBePX3BYKOBOE pagualbHOE pacnpocTpaHe-
HMe Ha OMCTaHUUH lsyper B TEUEHNE BPEeMEHHOro HHTep-
Bana Tyyper U ONMHUChIBaeTCA Bhipamenuamu (1), (2), Tor-
Ia Kak BTOpafA CTaiud IPeJCTaBlIfAeT YUCTO 3BYKOBOE
pacnpocTpaHeHUEe Ha OUCTAHUUM [lgonic B TEUEHUE Bpe-
MeHHOro uHTepBana Tgonic, TAK UTO MOITHOE BPEMSA IPO-
Gera Ty, =~ Tsuper + Tsonic, a lgr = lsuper + lsonic- Ta-
KuM oOpa3oM, KaJoi mape 3Hauenuit F' > 1 JIH{/CMz u
Tir < 21.3 MrC MoOryT ObITH CONOCTAaBJIEeHbl HadalbHbIe
sunauenud Ps u Cs, Aapnawomueca pyHrnuamu F.
UucneHHble pacueThl B paMKax TaKod [ByXCTa-
OUAHONH MOJEeNIW C HKCHONb30BaHMEM YHUCIEHHOTrO Koja
PEFS-2 mokasanu, 4yTto npu (PeMTOCEKYHIHOMN mazep-
HOU aGNANUU allOMUHUA B U3y4YEeHHOM OuanasoHe F' =
= 0.6—32Im/cm? naBiennme Ps B nasepHoM (akeme
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JIutepaTypHble AaHHble N0 3HaueHUAM Pg u Cg (B comocTaBleHUM ¢ pe3ylbTaTaMHM HacToAleil paGoThl)

Aas (HM) | Tias (dc) | F (Om/cm2) | Ps (THa) | Cs (km/c) Ccblika
800 120 9.2 95 10 4] (sKcn.)
31 255 14
800 50 40 2000 30 9] (skem.)
800 50 4 320 [22] (pacuer)
7.7 600
12.8 1000
17.6 1400
800 150 5 140 [8] (pacuer)
800 130 10 70 9 [7] (srcm.)
744 110 1.27 1 1 [TacToAman
1.45 7 2.2 pabora (sKcIL.)
2.9 30 4.5
7.1 200 11.4
16 400 16
32 1000 25.5

u3MeHseTcA B mupokux mnpegenax 1-103TTa (0.01-
10 M6ap), oxBaThIBaIOWIUX Pa3lU4HbIe 00IACTH BO3Eii-
ctBuaA YK Ha KoHIeHCHMpOBaHHbIE MaTepUalbl, HAIPU-
Mep ux JedopMalMOHHOe yIPOYHEHHE U NMOTUMOp(dHbIe
npeBpaueHus [2, 3], abuAnuio B Bujge pasiera 3aKpUTH-
geckoro ¢uaronna [21] u T.n. B o6nacTu BEICOKMX 3HaUe-
uuit F > IH}R/CMZ, rae Rs orHocuTenbHo ciabo 3aBU-
cut ot F', HabnioaeTca Hemlloxoe coriiacue dKCIepUMeH-
TanbHOW 1 pacueTHO#N KpuBbIX Py (F') u Ps(F) (puc. 3).
Kpome toro, paccuurannbie 3HaueHuda Ps HaxomAaTcA B
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[Muc. 3. IlKkcnepuMeHTanbHblE 3aBUCHUMOCTH aMILIUTYbI
BONHBI fAaBieHUA (IeBafd OCb, TeMHble KBaIpaThbl) M Ha-
4JalbHOrO [JaBIeHUA B lasepHoM Gakere (mpaBasd ocb) OT
INIOTHOCTU »Hepruu F': cBeTible KPY:KKM — HaHHbIe Ha-
crofmeil paboThl, TeMHbIe TPEYTOILHUKY — IUTepaTypHbIe
3HauyeHun (cMm. Tabn.). CTpenkoii mokasaH mopor aGuAnUAN
MaTepuana

pa3dyMHOM COIJIacuy C pe3ynbTaTaMy NPeAbIAyIuX dKC-
NepuMeHTalbHbIX M3MEPEHUIN M pacyeToB AJA OIM3KUX
ycnoBuit BozmeiictBuA YKU Ha amiomMunHmii, mpeacTab-
JeHHbIMU Ha puc.3 u B Tabaune. IlacueTHble 3HaueHUA
Cs TarKe HEMIOXO COrIacyIOTCA C UMEIOU[UMUCH IUTe-
parypHbIMH 3HaueHuaAMmu (puc.4, taGmuna). Bwmecre c

i Cexp c*
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Iuc. 4. IlacyeTHaa 3aBUCUMOCThL HaydalbHOII ckopocTu YB
Cs oT nmoTHOCcTU 3Hepruu F': cBeTible KPYKKHU — JaHHbIE
HacTofAmell pa6oThl, TEMHbIe TPEYTOILHUKHN — IUTEpPaTyp-
Hble 3HaueHusa (cM. Tabua.). CTpenkoil mokasaH mopor a6-
IANUM MaTepuana

TeM, pa3bpoc camux jgurepaTypHbix 3HadeHuil Ps u Cs
B I[Ipefefax MNOpAAKAa U MOIyNOpAAKa BeIUYUHBI, COOT-
BETCTBEHHO, NOATBep:;JaeT HeoOXOAMMOCTh NPOBeAEH-
HBIX B HacTosflel paboTe cucTeMaTUYeCKUX DKCIIEPU-
MeHTalbHbIX HCCIeN0BaHUI mapaMeTpoB (eMTOCEKYHI-
HOUH Na3epHOi abnANUM allOMUHUA W JpYyTUX MaTepua-
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J0B, a TaKe CBA3aHHBIX C Hell MOIIHBIX M CBEPXMOLI-
HbIX YB.

4. Takum o6pa3om, B HacToALIel paboTe ¢ MOMOIIbIO
MeTola GeCKOHTAKTHON yJIbTPa3BYKOBOIl OUarHOCTUKU
¥ICCIIeJOBAHBI OCHOBHbIE apaMeTphl (HaualbHble JaBle-
HUE U CKOPOCThb) MeraGapHbIX yNapHbIX BONH, BO3HUKA-
IOIMX B BO3gyXe Npu abiALMU allOMHHUA BbICOKOMH-
TEHCHUBHBIMU (DeMTOCEeKYHIHBIMU Ja3€epPHbIMU HUMIYJb-
camu. IIpocTora perucrpauuy 1 KOMINakTHOCTb MUCHOJb-
30BaHHOI cXeMbl [lellaloT ee NepPCIeKTUBHON [ NpuMe-
HeHUA B 00/1acTU MaTepualoBelleHUA B IlaHe U3y YeHUs,
Hanpumep, npoleccoB AedopMalOHHOI'0 yIIPOUHEHUA U
NOJIMMOPGHBIX NpeBpalleHuil NMojA AeiicTBHEM MOLIHBIX
Y CBEPXMOIIHBIX yJapHbIX BOJIH, JOKalbHO BO30y:;zaae-
MBIX YIbTPAaKOPOTKUMHU Ja3epHBIMU UMIIylIbcaMy Ha IO-
BEPXHOCTH pa3HO0Opa3HbIX KOHAEHCHUPOBAHHLIX cpeld. B
OTJIMYKe OT CXeM perucTpanuu yJapHbIX BOJH, paclpo-
CTpaHAIOIKUXCA B caMoii abiaupyeMoil MUIIEeHU, TaKaf
SKCIepMMeHTalbHasA cxeMa cBOG0JHA OT pa3MepHOro ag-
(erTa AJA TOMIIKUHBI MUIIEHU U N03BOJAET HUCCIEN0BaTh
in situ ¢ MUKPOHHBIM IPOCTPAHCTBEHHBIM pa3pelleHreM
COBEPILIEHHO pa3iuyHble TUIILI MaTepUaloB ¢ pa3inuyHbI-
MU NpoduIAMU IOBEPXHOCTHOI0 penbeda.
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