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1. BBEAEHUE

Jlazepubie yibrpakoporkue umiysibesl (YKI) mo-
JIVIUJIA PACIPOCTPAHEHNE MpU 00paboTKe MOBEPXHOC-
TH ITUPOKOTI0 KPyra MaTepHasoB, TAKUX KAK METAJIIbI
[1, 2], noxyuposomuuku [3-5], nussexrpuku [5-7], mo-
sumepnl [8]. K 0CHOBHBIM 1IperMyIecTBaM JIa3epHbIX
YK MOXKHO OTHECTH yMEHBINEHNE 30HBI TEILJIOBOTO
BO3JEHCTBYS, YMEHBIIIEHUE 3arPA3HEHUS TTOBEPXHOCTH
[9,10], BOBMOKHOCTD 1IOJIy 4€HUsI CyOBOJHOBDBIX IIOBEPX-
HOCTHBIX CTPYKTYD € MEPHOIOM, 3HAUUTEIHLHO MEHb-
IIIUM JIJIMHBI BOJIHBI BO30Y K IAIOIIET0 JIA3EPHOTO H3JTy-
venus, A < Ajgser/2 [11,12].

B cBsA3u ¢ Tem, 4TO IMKOBBIE MOIIHOCTH JIA3€PHO-
IO U3JIyYeHUs JOCTUIAIOT BBICOKUX 3HadYeHuii (mera-
Ba1T), npu pacupocrpanerun YKV B npospaunoii cpe-
Jie MOT'YT IPOSBJIATHCS HeJInHeiHble 3M@PEKThI, TaKue
KaK caMO(OKyCUPOBKa, (prjraMeHTaIns, Ipodoil mias3-
Mbl. Paccmorpum Gostee momapobHO siBeHME caMOdOKy-
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CHPOBKH, KOTOPOE SIBJISAETCsI TIOPOTOBBIM 3D HEKTOM U
PaCCUYUTHIBAETCS JJIsI FAyCCOBA IIyUYKa 10 popMyJie

3.77\?

S8mngng’

Pcr:

re ngy — JUHEHHbI K03MUIMEeHT TPEIOMICHUS, 1o —
ko3 duruenT KeppoBckoil (KyOuueckoil) HejuHeRHo-
ctu cpenpl. Kak BUmHO U3 JaHHONW (DOPMYJIbI, KPUTH-
YecKask MOITHOCTH 3aBUCUT KaK OT ITapaMeTpOB Jia3ep-
HOIO M3JIydeHusl (IJIMHA BOJIHBI), TaK U OT CPEJbl, B
KOTOPOH TPOUCXOAUT PACIPOCTPAHEHNE JIA3ePHOTO U3~
gydenus. s Toro 9To0bl n30ekaTh (huIaMeHTAIIH,
MOYKHO YMEHBIIUTH JIJINTEIbHOCTD JIA3EPHOIO UMILYJIh-
ca, TOHU3UB TE€M CAMBIM IMHUKOBYIO MOIIHOCTH U3JLyde-
HUS JIO 3HAQUEHUN HU>KE KPUTUYECKON MOIHOCTU Ca-
Modokycupoku P... IIpu npeBbIlieHnn KPUTUIECKOH
MOIIHOCTH 00Jiee 9eM B JIECATH pa3 MOYKET BO3HUKATD
MHOYKECTBeHHasT (puIaMeHTaIms — (GpUIaMeHThl 0Opa-
3YIOTCS M UCYE3AI0T CIyYailHbIM 00pa30M Kak B IPO-
JIOJILHOM, TaK ¥ B [OTNIEPEIHOM HampasjeHun. /s Bo-
JIbl TIOPOT caMOOKYCUPOBKHU 3HAYUTEIHHO HUYXKE UeM
JITsl BO3JYIITHON CpeJbl: TIPU JIJINHE BOJIHBI JIA3€PHOTO
maiydenns 1030 um on pasen 2-6 MBt nja Boapr u
2-5 I'Br st Bosayxa [13-15]. TIpu aToM Boja mostyn-
Jla, MIAPOKOE PaCIpPOCTpaHenrne B KadecTBe OydepHoit
CpeJibl TIPY JIA3EPHON TeHePAIUl KOJIJIOUIHBIX PACTBO-
pos [16-19]. Kpome Toro, npu Bo3zeficTBIN JIa3€PHBIX
YKI B BOmmHO# cpejie MOTYyYIAIOT MOTUMDUKAIAIO IT0-
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BEPXHOCTHU C YIIyUIIEHHBIME TPUOOJOTHIECKUMA U XU-
MUYECKUMU CBOMCTBAMU TI0 CPABHEHWIO ¢ MOJIupUKa-
nueit Ha Bozyxe [20,21].

B psape pabor mposemMoHcTpuUpoBaHa KJIIOUEBas
poJib caMo(OKYCUPOBKY U (hUJTAMEHTAIUHN TPU BBIHO-
ce BEIIeCTBa C TOBEPXHOCTH MaTepuaja B IIPOIEcce
MHUKPOOOPaGOTKY MOBEPXHOCTH B BOJHOI cpejie [22-26].
IIpu sToM B maHHbIX paboTax abJAIUs BO3HUKAJIA B
obJylacTi reoMerpryeckoro (amHeitHoro) Gokyca u He
YUIUTBIBAJIOCH CMEIeHNe HEeJMHEHHOro ja3epHoro ¢ho-
Kyca, KOTOpOe 3aBUCUT OT IPUJIOZKEHHOU IINKOBOI MOIII-
Hoctn [13]. Pamee B paGorax [27,28] wucciemoBasach
s dexkTuBHOCTD abuagun (BBIHOC MACCHL U OLTHIECKA
IJIOTHOCTH KOJUIOMJHBIX PACTBOPOB HAHOYACTHIL) MIPU
MHOTOUMITYJIbCHOI 00paboTKe (heMTOCEKYHIHBIMU Jia~
3epHBIME HMITyIbcaMi (120 ¢dbc) B 3aBHCHMOCTH OT IO~
JIOXKEHUsI MeOMeTPHIECKOro (okyca (HCII0JIb30BAIIICH
nmaHOMOKycHbIe JmH3Bl NA < 0.03) orHOCHTENBHO
MOBEPXHOCTH MUIIEHU. BBIIO MOKA3aHO, 9TO HANDOIb-
mas 3HPEKTUBHOCTD JOCTUTACTCS TPU (POKYCHPOBKE
HECKOJIbKO BBIIIE TMoBepxHOCTH. Jlanubrii dhakT aBTo-
DBl CBSA3BIBAJIN ¢ BO3HUKHOBEHUEM HEJIMHEHHOTO (DOKY-
ca BeJeJcTBUE caMOMOKYCHPOBKH B Bojie. [Ipu sTom
B JIAaHHBIX paboTax He MPOBOJNIOCH CPaBHEHHE C JIO-
dunamenranuonnbim pexkumom (P < P..). Takxe B
JINTEPATYPE OTCYTCTBYIOT AHAJIOTMYHBIE IKCIEPUMEH-
TBI JIJIsI YKECTKON (POKYCHPOBKU JIA3€PHOTO MU3JIY 9€HUS
(NA > 0.2), korja IpoCTPaHCTBEHHBIE XAPAKTEPUCTU-
KU U IJIOTHOCTD IIA3MBI B IJIA3MEHHOM KaHAaJe 3HAYU-
TesibHO MeHsitores [11,29, 30].

B nammoit pabore mpoBouIaCh a0 KPEMHUE-
BOI MUIIIEHU JIJTsd JyaTeibHOCTel nmiysabca 0.3 u 10 1ic
B BOJIHOI Cpejie B 3aBUCUMOCTH OT IIOJIOKeHUsT (HOKy-
ca 1y oobekTusa NA = 0.25. Hasmune n cmermenne
dokyca J1a3epHOro W31y YeHUsl TPOJEMOHCTPUPOBAHBI C
[IOMOIIBIO BU3yaTM3aliN LIA3MEHHOIO KaHa a B KU
KOCTH TP PA3HBIX 3HAYEHUSX THKOBON MOIIHOCTH M3~
Jiydenusi. AGJIAIMOHHBIH pesibedd TOBEPXHOCTHU TPOBE-
JIEH C TIOMOIIBIO CKAHUPYIOIIErO 3JIEKTPOHHOIO MUKPO-
CKOIa. B mostyueHbl 3HaUeHIsT MAKCUMAJILHON TUIy-
OuHbI 1 00 beMa KpaTepa B 3aBUCUMOCTU OT ITOJIOXKEHUST
TeOMETPUIECKOTO (hOKycCa.

2. 9KCITEPUMEHTAJIBHA{A YACTb

B 1anHOM 3KcnepumeHTe TPOBOJUIACH OJHOUM-
MyJbCHAsT AOJIANNSA CBEXKUX YIACTKOB IOJTMPOBAHHOMN
MIJIaCTAHBI MOHOKPHCTAJLINYECKOI0 HeJIErHPOBAHHOI'O
kpemuusi (opuenrarusi [110]) Tommunoit 375 MKM ¢
€CTeCTBEHHBIM OKCUJIHBIM cji0eM 2—3 HM. A6Jisinust mpo-
HUCXOJWUJIa B JUCTUJLIMPOBAHHOI BOJIE, CJION 2KHJIKOC-
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TH HAJT MOBEPXHOCTHIO MUIIEHU COCTABJISI IIPUMEPHO
1 M. B KadecTBe HCTOYHMKA Ja3€PHOTO M3JTYyUEHUS B
pabore ObLI UCIIOJIBL30BAH BOJIOKOHHBIN J1a3ep Satsuma
(Amplitude Systemes) ¢ akTuBHON cpeloil Ha HOHAX
Yb3t (mmma Bosmbr ocnoBHO# rapmonuku 1030 mM,
[MIUPUHA CIEKTPa Ha IOJYBBICOTE 7 HM, YacTOTa CJie-
nosaaust UMty abcoB 1 I'ii-500 kI'n). TyureabHOCTS J1a-
3epubix ¥ KU m3mensanach ¢ TOMOIBIO BBIXOIHOT'O KOM-
npeccopa u coctasisiia 0.3 u 10 me. JmurenbHocTs J1a-
3epubix YKU m3mepsiiach ¢ TOMOINBIO CKAHUPYIOIIE-
ro uaTepdEepPEHIMOHHOro aBrokoppeaaropa AA-20DD
(Asecra-upoexr, auanazon 0.01-30 1c). dueprus YKU
B Mojie TEMyp miaBHO MeHsAJIACh C HOMOIILIO TOHKO-
IUIEHOYHOT'O OTpaXkaTeJbHOro ocyaburens. Jlazeproe
U3JIyYeHNe MePBOi TapMOHUKY (DOKYCHPOBAJIOCH Ha TI0-
BepxHOCTH 0Opasia dyepe3 obbekTus NA = 0.25 B 1siT-
HO (II0 YPOBHIO MHTEHCUBHOCTHU 1/€) pajmycoM OKOJIO
2.5 MrM. Ob6paszery mepeMernaics ¢ IOMOIIBI0 MOTOPHU-
3UPOBAHHON TPEXKOOPJAMHATHON MIaT(MOPMBI ¢ MUHU-
MaJIbHBIM IraroM 1 MM. Busyasuzarus TomoJiornu mo-
BEPXHOCTH OCYIIECTBIISLJIACH C TOMOIIBIO CKAHUPYOIIIEe-
ro anekrporHoro Mukpockona (COM) Tescan VEGA.
Tormosiorust MTOBEPXHOCTH abIAITUOHHOTO pestbeda ObLIa
[IOJIy9eHa Ha CKAHUPYIOMIEM ATOMHO-CHJIOBOM MEIKPO-
ckore (ACM) ¢ paspemienuem ckanupoBanus 120 Hu.
Busyanusarus ma3MeHHOr0 KaHaJIa ITPOBOIMIIACH
Jtst (PeMTOCEKYH/THOTO JIA3€PHOIO U3JIyUeHUs] C JIJIN-
TeapHOCTBIO IMIyIbca 0.3 e u aymuoit Bosrast 1030 muv.
Cxema 9KCIIepUMeHTa IIpejicTaBjena Ha puc. la. Jla-
3epHOe HM3JIydeHne MepBOil TapMOHUKHM (DeMTOCEKYH/I-
HOT'O BOJIOKOHHOTO Jiazepa (pOKYCUPOBAJIOCH B BOJIE e~
pe3 obbekTuB ¢ uncaoBoit aneprypoit NA = 0.25. B
HePIeH UK YJISIPHON (GOKOBOIT) TreoMeTpun BU3yasn3u-
pOBAJICs TJIA3MEHHBII KaHAJ 9epe3 OOBbEeKTUB C IUCIIO-
Boit aneprypoit NA = 0.1 ma useruyio CCD-kamepy.
Abursitiust MUIIIEHN TPOBOJIMIIACD JIJIsT IIEPBOIA TapMO-
HUKU JIA3ePHOTO U3JIyUCHUs B PEXKMME CKAHUPOBAHUS
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Puc. 2. a) CHUMKM NNasMeHHbIX KaHaNOB OT MUKOBOW MOLL-

HOCTU B NasepHoM nmnynbce. 6) CMelleHne LeHTpa naasmex-

HOrO KaHasa OT MUKOBOV MOLLHOCTU B UMMysbCe (BblgeneHHast

obnactb (3.8-5 MBT) cooTBetcTBYeT Hauany cmellenus cu-
nameHTa)

obpasra OJHOBPEMEHHO 110 JIBYM KOODJMHATAM T U 2
€O CKOPOCTBIO COOTBETCTBEHHO 25 MKM/c n 12.5 MKM/ ¢
(puc. 16). Yacrora ciaefoBaHUs JIa3ePHBIX HMILYJIb-
coB coctapisia 1 I'm. B skcnepumenTe ucosb30Ba-
JINCh UMITYJbCHI JIUTeIbHOCTRI0O (.3 1mc ¢ MoImHOC-
ThIO, COOTBETCTBYIOIIEH (DUTAMEHTAITHOHHOMY PEIKUMY

(P> P.),nul0mucc P < P,,.

3. 9KCITIEPUMEHTAJIBHBIE PE3VJIBTATBHI 11
nX OBCY2KJEHUE

it ToATBEpIKI€HNST BOSHUKHOBEHUS (hrjraMeHTa~
MU BU3YAJIM3UPOBAJACH [IPOJIOJIbHAS CTPYKTYPa I1J1a3-
MEHHOTO KaHAaJja B 3aBUCAMOCTHU OT IPUJIOYKEHHON M-
KOBOI MOIITHOCTH B JiazepHoM umiysabce. Ha puc. 2a
[IPEJICTABJIEHBI N300PaKeHUs CTPYKTYPbI [LJIaA3MEHHO-
ro KaHaJla /I Pa3HbIX IIMKOBBIX MomHocTell. HacToTa
CJIEJIOBAHUS JIA3EPHBIX UMITYJIbCOB B SKCIIEPUMEHTE CO-
crapasia 10 k['1, BEIOOP KOTOPO#l CBA3aH ¢ Te€M, UTO
[IpU MEHBIIEHl YacTOTe YyBCTBUTEJIHLHOCTU KaMepbl He
XBaTaeT, 9TO0bI JIETEKTUPOBATH CBEYCHUE IIJIA3MEHHO-
ro kanaJa. [IITpuxoBoit muHmrel MoKa3aHO MOJIOKEHIE
nuHeitHOorO hokyca. [Ipm yBenudenwn sueprum B Jia-
3€PHOM HMITYJIbCE MbI HADJIIO/IaeM CMEIeHIE T1Ia3MeH-
HOTO KaHaJia B CTOPOHY (OKycupytorieit onruku. Jlax-
Hasg HECUMMETPUYHOCTD IIJIA3MEHHOI'O KaHaJa TOBOPHUT
O BO3HUKHOBEHUU CAMOMOKYCUPOBKU U PE3YIBTUPYIO-
meit punamenTarun. Ha prc. 26 mokaszano CMeIlenne
[EHTPA IJIa3MEHHOI'0 KaHAJA B 3aBHCHUMOCTH OT KO-
BOII MOIITHOCTH B JIa3epHOM uMIryJibce. Hauasio peskoro
CMeIIeHns] MPOUCXOUT B paitone 2—-5 MBT.

Hagasio nBuzkeHUs MOXKHO WHTEPIPETHPOBATH
KaK IIPEeBBINIEHNEe HaJlI KPUTHYECKOH MOIIHOCTHIO Ca-
ModokycupoBku. JIBumkeHne HadnHAeTCAd B 00JaCTH
3.8-5 MBr. Ilosyuennbie pe3yIbTaThl XOPOIIO COTJIA-
CYIOTCS C JIUTEPATYPHBIMU 3HAYEHUAMH KPUTUUIECKOI
MomtHOCTH Jist Bogibl (Pep & 2-5 MBr just nanuOM
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Puc. 3. COM-cHumkn abnsiumoHHoro penseda Ha NOBEPXHOC-
TN MULLEHWN KPEMHUS A5 Pa3HbIX MONOXKEHWUN reomeTpuyec-
KOro hoKyca OTHOCMTENBHO MOBEPXHOCTU MULLEHM

JUIMHBI BOJIHBL). JIJIMHA TUIA3MEHHOTO KaHAJA B HAIIEM
IKcrepuMenTe cocTtapisgeT 50-350 MKM B 3aBUCUMOCTH
OT HEPIUU B JIA3€PHOM UMITYJIBCE.

Ha puc. 3 npejicraBiieHbl CHUMKN a0 ISITIMOHHOTO Pe-
Jibedba Ha TTOBEPXHOCTH MUIIIEHN KPEMHUS B 3aBUCHMO-
CTH OT MOJIOXKEHUsT (DOKYCa. JKCIEPUMEHTBI TTPOBOJIU-
smch mpu sueprugax 0.8, 1.6, 3.4 mx/>K n AmureabHO-
crax mmmyabca 0.3 m 10 me. IITpuXoBBIME JTHHEAMEI
OTMEYEHBI JBe JJINHbI Pajiess mjs maHHOM (HDOKYCHPOB-
KU, paBHble TpHOII3nTe bH0 H0 MKM. OTpHIaTeIbHbIE
3HAYEHUsI, OTJIOZKEHHBIE CBEPXY PUCYHKA, COOTBETCTBY-
0T ITOJIOYKEHUIO TE€OMETPUIECKOro (DOKyca HaJl TOBEPX-
HOCTBIO MUIIEHH; [IOJIOXKUTEIbHbIE 3HAYEHUS COOTBET-
CTBYIOT CJIy4aio, Korja (bOKyC HAXOIUTCS HUKE II0-
BEPXHOCTHU MUIIeHU. Bce mojryaennbie KpaTepbl UMEIOT
okpyrayio ¢dopmy. Ilpu srom maa abmasnuu npu JIau-
TeJILHOCTH JiazepHoro umiyibca 0.3 mc u pokycupos-
K€ BBIIIEe MTOBEPXHOCTU MUIEHU HADJIOMAIOTCS TOYeU-
Has CTPYKTypa BHYTPH KpaTepa U BHEIIHsiS KOJIbIe-
Bas CTPYKTypa, KOTOpas OOJIbIEe ceds MPOsIBSIeT pu
GOJIbIIIell SHEPIUN JIA3EPHBIX UMITY/IHCOB. /laHHas MOp-
doJtorust KpaTepoB MOXKET OBITH CBf3aHA ¢ BOZHUKHO-
BeHneM (hUIAMEeHTAINN U KOHIIeCKoi smucenn [31].

Paccemorpum rirybusbL 1 00bEMBI TIOJTy YEHHBIX KPa-
TEPOB B 3aBUCHUMOCTHU OT IIOJIOYKEHHUS I'€OMETPHIECKO-
ro dokyca (puc. 4). IlukoBasi MONHOCTH UCHOJIB3Y-
€MBIX WMIIYJIbCOB jureabHoctr 10 1mc cocrasisier
0.08-0.34 MBT, uT0o 3HAYUTEIBHO MEHBIIE, YeM MOIII-
HOCTH caMOdOKyCcHpoBKH B KujKroctu (P = 2-5 MBr



H. A. Cmupros, C. UI. Kyapsiwos, A. A. Vlornn

XKITP, vom 162, Beim. 1 (7), 2022

0.3 ps

500 a) -m-3.4 pJ (11.3 MW)
—@-1.6 1 (5.3 MW)
200 _A-0.8 pJ (2.7 MW)
E 300 - } R
£ e
= 200 \#
100 i A ‘iij
0 # *
40 20 0 20 40 60 80
Z (um)
_m-3.4 1 (11.3 MW)
6- C) -@—1.6 w (5.3 MW)
_A-0.8 pJ (2.7 MW)
«,E 4 \{/ \{
—
> \E
21 5 N /I
0 l.L——;-*[/“, ‘\*
40 -20 0 20 80
r4 (um)

10 ps

1000 —m-3.4 uJ (0.34 MW)
b) —3— 1.6 pJ (0.16 MW)
—m—0.8 J (0.08 MW)
800 -
E 600
-
< 400/
200
0 T T T T T T
40 20 0 20 40 60 80
Z (pm)
15 d) @ 3.4 pJ (0.34 MW)
—@— 1.6 1J (0.16 MW)
A 0.8 1 (2.7 MW)
& 10
£
=
> 5
0_
40 20 0 20 40 60 80
Z (um)

Puc. 4. (B ugete oHnaiit) [nybuHbl n obbembl kpaTepos B ciaydasix gautensHoctu umnyisca 0.3 nc (a,6) n 10 nc (6,2)

qig pymael BostEbl 1030 M), B cBasu ¢ 9tuMm nozapa-
3yMeBaeTCs JINIIb FeOMeTPHYecKuil (DOKYyC, IOJI0KEeHNE
KOTOPOI'O He MEHSETCs OT MOIIIHOCTY B BEIODAHHOM JTHa-
mazone. Ha puc. 4 reomerpudeckuii poKyc mo ocu abe-
I[[IICC HAXOJUTCS B HYJIEBOH TOUYKe (OTMEYEH CHHEH 00-
nactbio). Haburomaercst cuMMeTpuaHOe yObIBAHHIE TIIy-
OUHBI KpaTepa, 9TO CBSI3aHO C yMEHBITEHHEM TUKOBOM
MOIITHOCTH B (POKAJBHOM IIATHE; MAKCUMYM HAXOIIATCS
B 00JIaCTU T€OMETPUIECKOTO (hoKyca.

O6bembl KparepoB 1pu 3Heprusix 1.6 u 0.8 mx/Ix
BeyT cebst AaHAJTOTUIHBIM 00pa30M: 15T OOJIbIIEl SHEP-
rUU HADJIIOAETCsl CMEIeHne MAaKCUMAIbLHONW TJIyOUHbBI
Kparepa BJIEBO, UTO COOTBETCTBYET CHUTYAIUH, KOTJA
boKyC HAXOUTCs BbITe MutiieHu. JIaHabiii hakT MOK-
HO CBS3aTh C T€M, 4TO, KaK [I0Ka3aHo B paborax [22,32],
ONTUMAJIbHAA IJIOTHOCTb SHEPIrUU UMeeT HeDOJIBIIYIO
Besumuanny. [pu 60/bITUX 9HEPrUIX B UMITyJIbce Oojiee
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BBITOJIHBIM J1JTsl BBIHOCA BEIECTBA C MOBEPXHOCTU MaTe-
puaJia siBJsieTcsl yBeJndenne (POKAJbHOTO TISTHA.

IIpu abasmmu mazepupivu Y KW jiureibHOCTHIO
0.3 ¢ TyryOUHBI 1 0ObEMBI [TOJTYYEHHBIX KPATEPOB 3HA-
YUTEbHO MEHBIIe, YeM JJIs UMITYJIbCOB JIUTEIHLHO-
creio 10 mc. Ilpu aTom obsracThb, 1716 raydouHa u 00beM
KpaTepoB OCTAIOTCH MPAKTUYECKH TTOCTOSTHHBIMU, yYBe-
JIMIUBAETCsI, UTO, O BCEHl BUJMMOCTH, CBA3AHO C TIPO-
spyienneM duiamenTanu. [logydeHHble JaHHbIE XO-
POIIIO KOPPEJUPYIOT ¢ pesyibraramu paboret [23], rae
HADJIIONA/IM aHAJIOTUIHBIE 3aBUCUMOCTU JIJId TJIyOUH U
06bEMOB.

4. SAKJIFOYEHUE

B pabore m3ydena sasepHas abJAnms KpeMHUE-
BOM MHUINIEHN B JUCTHUJIUPOBAHHON BoJie (DEMTO-ITMKO-
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CEKYH/IHBIMU UMITyJIbcaMu JumTeabHOCThIO 0.3 1 10 11c
pu GOKYCHPOBKE OOBEKTUBOM C 9UCJIOBO AlepTypoit
NA = 0.25 B pexkuMe OJIHOMMITYJILCHOTO BO3JCHCTBUSA
B 3aBHCHUMOCTHU OT IIOJIOXKEHUS T€OMETPHYECKOT0 (DOKY-
ca OTHOCHUTEJIbHO MOoBepxHOCTH MuiieHu. C moMOIIbIo
BU3yaJM3anuu B OOKOBOI reoMeTpun oOHApYKeHA (hu-
JlaMeHTanusa (PeMTOCEKYHHBIX JIA3€PHBIX UMILYJIHCOB
B BHUJIE IIA3MEHHOI'0 KaHAaJja BOJIU3U MeOMETPUIECKOTO
dokyca. IIpomemMoHCTPUPOBAH OTPUNIATEIBHBIN BKJIA]T
dusaMeHTaMu Ha IPOIECC abJIANMY, BHIPAXKEHHBIN B
YMEHBIIIEHNN MaKCHUMAJIbHBIX IVIYOMH U O0ObEMOB Kpa-
TepoB B 2-3.5 pa3a 10 CPABHEHUIO C MO(DUIAMEHTAIN-
OHHBIM DPEZKUMOM.
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