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(57) Uzo0peTeHne OTHOCHUTCS K 3aIllUTE IOKYMEHTOB
or mogmenknd. Crioco0 BKIIFOYAET M3TOTOBJIIEHHE 3a-
IIUTHOW METKH, COZIeprKallle TpeXMepHBIH penbed, u
UACHTU(DHUKALNIO €€ TTOUTMHHOCTH. Penbed MeTku mo-
Jy4aroT ITyTeM KOHTAKTHOTO THPaKMPOBAHMS HA TO-
JTUMepHOH mieHke. Ha penpede MEeTKH HaXOIuTCs OT-
paskarolee MOKpPBITHE, HA KOTOPOE HAHOCST KJICEBOM
cioii. Penmped comep kUt y9acTKH, IMEIOIIHE IEpOXO0-
BaTy0 MOBEPXHOCTb. IIpy MIeHTH(UKAIIMN MOAIHH-
HOCTH y4acTOK pernbeda mpoBepseMoil METKH, IMEIo-
X MIEPOXOBATYI0 MOBEPXHOCTh, OCBELIAIOT ITyYKOM
KOT€PEHTHOTO H3JIyYCHUS] ¥ CPABHUBAIOT CIIEKII-Kap-
THHBI, PAaCCETHHOTO MM H3JIyYECHHUS, CO CIIEKI-Kap-
THHOM M3Iy4EHHs, PACCESIHHOTO COOTBETCTBYIOIIUM
Y4acTKOM HOJUIMHHOM MeTKH. XaOTHYECKHE HEPOB-
HOCTH IIEPOXOBATOH MOBEPXHOCTH MMEIOT XapaKTep-
HBIE Pa3MEpBI, CON3MEPHMBIE C JUTMHON BOJHBI OCBE-
IAIOIIero n3mydeHus. Penbed MeTknm MoxeT comep-
KaTh 3JIEMEHTHI, JOCTYIHbIE BU3yalbHOMY HaOIIONe-
HUIO (HEBOOPYXEHHBIM IJIA30M WJIM B ONTHYECKHUI
MHKpPOCKOIT) TpH uaeHTH(uKanun. TexHudaeckuii pe-
3yNbTaT 3aKJII0YACTCS B MOBBIIICHUH HAAEKHOCTH 3a-
IIMTHI 32 CYET NCKIJIIOUCHHNSI BO3MOXXHOCTH roiorpadu-
YEeCKOTO KOITMPOBAHHSA METKH.
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Cnocob 3amuThl 00HEKTOB 0T NOJAC/IKH IIYTEM HAHECCHHH 3aIMUTHONH METKH

M300peTenne OTHOCHTCS K OONACTH 3aIOUTHI JAOKYMEHTOB, IIEHHBIX OyMar M HHBIX
OOBEKTOB OT MOMIENKH IyTeM HAHECEHHS Ha HHMX 3allUTHOM METKH [UIS ONpee/eHHS
HOJUTHHHOCTH.

HsBecten c¢moco6 3alMTBI JOKYMEHTOB IIyT€M HAHECEHHs TOJOrpaQM4ecKoil METKH
(RU2195400 C1, omy6a. 27.12.2002), KOTOpBIA BKJIIOYACT MOJYYEHHE JTOM METKH MyTeM
HAHECEHHs Ha MOJHMMEPHYIO ILIEHKY-OCHOBY penbe(ONPHEMHOIO CJIosi, THCHEHHE Ha HEM
roJiorpapuueckoro MHKpopenbeda, HambUIEHHE OTPAXAIOMIEro IMOKPBITHS, HAaHECEHHE Ha 3Ty
METKY KIEEBOIrO ClOs, €€ NPUKJICHBAaHHE Ha 3alIMINACMbIH JOKYMEHT M JIAMUHMPOBAHME.
KrneeBoii cioli HaHOCAT Ha CTOPOHY, IPOTHBOIOJIOXKHYIO HHYOPMATHBHOH CTOPOHE METKH, H
COOTBETCTBYIOLIEE IIPUKJICHBAHKWE TIONOrpadHyYecKodl METKH HpPOU3BOAAT HHGPOPMATHBHOM
CTOPOHOH OT 3aIllHINAEMOro JOKYMEHTa.

B nannoM cnioco6e ronorpaduyueckuit pensed 3alluimeH OT KOHTAKTHOIO KOITMPOBAHHUS,
BKJIIOYAIONMIEr0 CHATHE PEIUIMKA C IOBEPXHOCTH peibeda, ¢ MOMOIIBIO JIaMHHMPOBAHHS,
KOTOPOE B IIATCHTE HE OMHCAHO, YTO HE IIO3BOJISIET OLIEHUTh CTEIIEHb 3TOM 3alUIEHHOCTH.

JUns 3aTpyHEHMS KOHTAKTHOTO KOIMPOBAaHHS TOJIOrPAdHUecKoro pemsedpa B (RU
2113358 C1, omy6nm. 20.06.1998, RU 2127197 C1 ony6n. 10.03.1999) mnpennoxeno
HCIIOJIb30BaTh ClIENHANLHBIE MPO(UIHN DITPHXOB penbeda (¢ H3MEHAIOmeHCsS IMMPUHON ITPHUXa
¥ HaKIOHHBIMHM IITPHXaMH, COOTBETCTBEHHO). OTH CHOCOOBI CYINECTBEHHO YCIIOXKHSIOT
TEXHOJOTHIO, a BO3MOXHOCTh HX PEATH3AlMH B IIPOMBIILICHHBIX MAacITabaX BBI3BIBACT
COMHEHHE.

Hazexay:o 3amuty OT KOHTAKTHOTO KONHPOBaHHS 00ECTIEYMBAIOT CIIOCOOKI, B KOTOPBIX
KJICEBOHM CJIOM HABOCAT CO CTOPOHBI MHKpoOpeinbeda ¢ OTpakarolmuM IOKphITHEM. [Ipu 3TOM,
nociie pUKCanuy Kies ero HEBO3MOXKHO YIAlUTh 0e3 pa3pylleHHs rojJorpaMmel. OUH U3 TaKUX
croco60s onmcan B (RU 2 035 315 Clomy6m. 20.05.1995) (mporoTuir), rie Ha ruGKyio OCHOBY
HAHOCAT MHOTOCJOHHYIO IHDJICKTPHYECKYIO érpymypy, COJEpXKaNlyi0 Ppa3leiUTEIbHBIMI,
3aIUTHBIN TepMorulacTHdeckuii cion. Ha tepmormactuyeckom crnoe QuKcHUpYIOT penbedro-
¢a30ByI0 ronorpaMMy METKH. 3aTeM Ha 3TOT CJIOH HAHOCAT OTPAXATEIbHBIA H KIEEBOH CIIOH.
Ha 3amuimaeMyro LieHHyI0 6yMary mepeHOCST METKY B (PMKCHPYIOT C IIOMOIIBIO KJIEEBOIO CJIOS.

Takum o6pazoM, rojorpadudeckas MeETKa 3allHIICHA OT MEXAHHYECKOTO BO3/CHCTBHSA




JUDJICKTPHYECKHM CIIOSMHM, CJICIOBATEIbHO, KOHTAaKTHOE KOIHMPOBAaHHE ToJIorpadpuyeckoro
penbeda 6e3 OBpeXXAeHHS TOJI0rPaMMBI HEBO3MOXKHBIL.

Bce criocoGsI 3a1UTh], HCTIOIB3YIOMIE HAaHECEHHE Tojiorpaguyueckoil METKH, 001anaroT
OJHMM OOILNMM HENOCTaTKOM. B HHX MOXHO 3aTpyOHHTh H JIaXE HCKIIOYHTh BO3MOXHOCTE
KOHTaKTHOTO KONMPOBAHHUS roJorpagpuuecKkoro penseda, HO HENb3s UCKIIOUUTH BO3MOXKHOCTH
royiorpau4eckoro KOmupoBaHus MeTKU. [Ipu ronaorpaduueckoM KOIMMPOBAHHH H300paXKeHHE C
roJI0IpaMMBI BOCCTaHABIIMBAETCS ITyYKOM KOT€PEHTHOTO H3NYYCHHS U MPOU3BOUTCS TOBTOPHAS
perucTpamys TrojJorpaMMbl  BOCCTAHOBICHHOTO H300pakeHHs. I'onorpamma-konust —yxe
JIOTYCKaeT KOHTaKTHOE KOITMPOBAaHUE U THPAXKUPOBAHUE.

Henpro m300peTeHNs SBASETCA 1IOBBIICHUE YPOBHS 3AIMINECHHOCTH IEHHBIX OyMar u
HHBIX O0BEKTOB OT MOJICIIKH.

JlaHHas LEh AOCTHTaeTcs 3a CYeT TOTo, YTO pesbed 3aIMUTHBIA METKH COAEPXKHT, IO
KpaliHEell Mepe, OJIMH y4acTOK, MMEIOLUMH IIEepOXOBaTyI0 IMOBEPXHOCTh. Takoil ydacTOK He
SIBJIIETCS TOJIOTPaMMOH, YTO MCKIIFOYaeT BO3MOXHOCTB roJIOrpaguueckoro KOMAPOBaHUS METKH.

[Ipennaraercs cmoco®, BKIIOYAIINUN HAHECEHHE HA 3AIMINAEMBIA OOBEKT 3alMTHOMN
METKH, CoepKaliel TpeXMepHBIH penbed, U UACHTU(DHUKAIMIO €€ MOJTMHHOCTH, IPH KOTOPOM
TPEXMEPHBIH penbed METKH MONyYaloT IyTeM KOHTAKTHOTO THUPaXHPOBAHHMS Ha IOJMMEPHOM
IUIEHKE, METKY IPHKJICHBAIOT K 3alliIIAeMOMY OOBEKTY € MOMOINBIO KJICEBOTO CJIOS, KOTOPBIM
HAHOCAT Ha OTpaXkalollee IOKPHITHE, HAXOJIIIEECs Ha TPEXMEPHOM penbede, OTIHYaAIomuiics
TEM, YTO TPEXMEpHBI penbed COHEPXKHUT, MO KpaliHel Mepe, OAMH YYACTOK, HMEIOIIHA
HIEpOXOBATYIO (COJAEpIKaIIyIO CllydyaliHEIE HEPOBHOCTH) MOBEPXHOCTh, a IIPH HIACHTH(UKADUU
MOJUTMHHOCTH YYacTOK TPEXMEPHOTO pebeda MNpOBEpSEMON 3aIMUTHONH METKH, HMEROLIHH
HIEpOXOBATYI0 MOBEPXHOCTh, OCBEMIAICT ITYYKOM KOTE€PEHTHOIO H3JIyUYe€HHS M CpPaBHUBAIOT
CHEKJI-KapTUHY PacCeSHHOT0 MM H3Iy4EHHUS, CO CHEKJI-KapTUHON H3JIy4CHHS, PACCESHHOIO
COOTBETCTBYIOIIMM YJaCTKOM HMOJJIMHHOM 3aIIUTHON METKH, IIPH 3TOM, CydaiHble HEPOBHOCTH
[IepOXOBAaTOM IMOBEPXHOCTH HMEIOT XapakTepHBIE (TO €CTh, CPEAHECTATUCTUYECKUE) pa3MepHI,
COM3MEDPUMBIE C JUIMHOM BOJIHBI OCBELIAIOIIETO H3Iy4YeHHUs. B 1aHHOM cilydae cOM3MEpHMBIMU
MBI Ha3bIBa€M MapaMeTPhl OJHOTO MOPSIKA BETUIHHEL.

Ilpu uneHTHdUKAUUN NOUIHHHOCTH OCBEUIEHHE Y4YacTKa IPOBEPSIEMOH 3alMTHOH
METKH, UMEIOIIErO MEePOXOBaTyI0 NOBEPXHOCTD, IyYKOM KOTEPEHTHOTO H3JIy4YEHHUS U CPaBHEHHE
CHEKJI-KapTHHBI PACCEIHHOTO MM H3JIy4eHHs, CO' CIEKJI-KapTHHOH H3Iy4YeHHs, PacCESHHOIO
COOTBETCTBYIOIIMM YYaCTKOM IOJJIMHHON 3aIMUTHOM METKM MOTYT IOBTOPSTH, IO KpaiHeH

Mepe, €Ille OOMH pa3, UCIOJb3Yys IPYryIO JJIMHY BOJIHBI W/HIM JPYTOd Yroj MajJeHHs Mydka




KOTEpeHTHOro u3jyueHus. CpaBHEHHE YKa3aHHBIX CHEKI-KaApPTHH MOXET IMPOHU3BOJUTHCA C
IOMOIIBIO HEKOTEPEHTHOTO ONITHYECKOrO KOppesTopa.

Tpexmepublii pembed 3amUTHOH METKM MOXET COAEPXaTh 3IEMEHTHI, JOCTYIIHBIE
BM3yaIbHOMY HaOMIOJCHMIO B Iponecce HAeHTHuKauwd. B 3TOoM ciaydae B mpomecce
UICHTHOHUKAIMH IOMIUHHOCTH JIEMeHTBI 00beMHOro pemseda MOTyT HabmogaThes
HEBOOPYXXEHHBIM TIJIa30M M/MIM B ONTHYECKHH MHKpOCKON. HM300paxkeHus, MOJIy4eHHBIE
ONTHYECKHM MHKPOCKOIIOM IIpH (POKYCHPOBKE B pa3HBIE IUIOCKOCTH B IpeAeiax IIyOHHEI
TPEXMEPHOTO pefibea CPaBHHMBAIOTCS C COOTBETCTBYIOIIMMH H300paKEHHSIMH TPEXMEPHOIO
penseda MOATNHHOMN 3aIIUTHON METKH.

TpexmepHsbiii penbed 3alMUTHOW METKM MOXET COIEp)KaTh YYacTKH, SBIAIOIIUECS
rOJIOTpaMMOH.

Omnuuiem BapuaHTBI OCYHIECTBIEHHS NIPEATIOXEHHOTO criocoba. HauneM ¢ M3roToBiieHus
3alUTHOH METKH.

Hcxoanblii TpeXMepHBIH pebed, COAepKAIMUi 3IeMEHTHI, JOCTYIHbIE BH3yalbHOMY
HaOJIOJICHHIO, TIOTY4alOT M3BECTHHIMH METOJAaMH, HAlpUMEp, METOAOM TIPaBHPOBKH. Y
HOJIy4EeHHOTO peiibeda MOBEPXHOCTH 3JIEMEHTOB, NOCTYNHBIX BH3yaJbHOMY HaGIIOACHHIO,
OOBIMHO COAEPXKUT CydaiHBIe MHKPOHCPOBHOCTH C XapaKTEPHBIM pa3sMEPOM, COM3MEPHMBIM C
JUIMHOW BOJIHBI BH,JUMOTO AHana3oHa. TakuM ob6pazoM, HeoOXoauMas MEpOXOBaTOCTh penbeda
MOET (POPMHUPOBATHECS ECTECTBEHHBIM ITyTeM, 0€3 UCIO/Ib30BAHMUS CIIELHANLHO HAIeJIeHHBIX Ha
910 onepanui. Jlajiee He0OX0IMMO NEPEHECTH NOTYUEHHBIH TPEXMEPHBIH pelibed) Ha 3aAIUTHYIO
METKY.

CmocoOpl  mepeHoca ¢GoOpMBI peibea Ha COBOKYIHOCTH 3aIMTHBIX METOK
(THpaXXHMpPOBaHKE) 3aBHCAT OT HEOOXOAUMOTO KOJIHYECTBA 3AlUTHLIX METOK C JaHHOH (popMoit
penseda (ob6vema THpaxkupoBanus). s HeOGonbmoro o6beMa THPAKHPOBAHHA YHOOHEE
CHaYala CHATh MEPBUYHYIO DEIUIMKY ¢ HMCXOQHOTo penbeda, a 3aTeM (OpMHPOBATH pebed
3aIMTHOM METKH IyTE€M CHATHA DEIUIMK C NEPBHYHOM perumku. [Ipu yBenuuyeHun oOnema
THPAXMPOBAHUA  yNOOHEE  HM3TOTOBHTh  METALIMYECKYIO MaTpUIly H  IIPOH3BOJMTHL
THPAXXHPOBAHKE NTyTEM TUCHEHHUS pelibeda ¢ ITOH MaTPHIIBL.

H3roroBineHne METAUTHYECKOH MaTPHIBI BKIFOYACT CIICAYIOMUE ONCPAllHH: CHATHE PETUIMKH
C MOBEPXHOCTH MCXOJHOTO penibeda, HAHECECHHUS HAa HETO TOHKOTO METAJUTHYECKOIrO MOKPHITHS,
npolecc rajbBaHOIIACTHKH. OmNHINEM YyKa3aHHBIE TEXHOJIOTHYECKHE OINepainud Oonee
oApoOHO:

JInst CHATHS PEIUIMKH MCIOJB3YIOTCS H3BECTHBIE CIOCOOBI OyYESHHUS PEIUIHK, HAPHMED, C

HCIIOJIb30BAHUEM HArpPETHIX MOJMMEPHBIX IUICHOK HIIH JXKHIKHX MOJIMMEPH3AIMOHHO-CIIOCOOHBIX




KOMIO3UIMHA. [l HaHeceHHs Ha peibed TOHKOIO METaUIMYECKOTO ITOKDPBHITHS MOXET OBITH
HCIIOJIb30BaH OJIMH U3 JBYX METOJOB: METOJ XHMHYECKOTO OCAXKACHHS M3 PAacTBOpPA M METOJ
BaKyyMHOIro pacnelieHHs. Pa3zpaboTans: ¥ IpUMEHSIOTCS B NPaKTHKE XUMHYECKOE OCAKICHHE
cepebpa, HHKeJs, 30JI0Ta, MeAU M Ip. B pesynbrare, Ha MOBEpXHOCTh penbeda ocaxmaaeTcs
TOHKMH (IECATKM AaHICTpeM) ciod Merauia. [[ng pachmbUieHHsS MOXET HCIOJIB30BAThCS
TEPMHYECKOE HAMBUICHHE B BaKyyMe METOJOM HcnapeHus. Hampumep, ocaxneHue aloMUHMS B
BaKyyMHOH ycTaHoBKe. MOryT TakKe HCHOJIb30BaThCsl MArHETPOHHBIN, JIEKTPOHHOIYYEBOM M
apyrue MeToabl. KOHTpONB TONIMMHBI TOKPBITHA MOXET IPOU3BOJUTHCS IIyTEM H3MEPEHHS
KOOQOHUMEHTOB OTpaKeHHMsi M IponyckaHus. Ha moiydeHHYyI0 MeTaUIM3UPOBAaHHYIO
MOBEPXHOCTh METOAOM TaJbBAHOIUIACTHKH HAHOCAT CJIOH HHUKeNd TommuHoH 50-100 MxM.
IToMmuMO HHKENs TaKKe HMCIOIB3YIOTCSI CIUIABBL: HHKENb-KOOAIBT, HHKENb-(POCHOp, HUKEID-
Bonbdpam. B pesyipTare mpoliecca o6pasyeTcs MeTaJUIHYeCcKas MaTpHLIA.

TupaxupoBaHHe ¢ MeTaUIMYECKOH MAaTpHIBl OOBMMHO NPOU3BOAMTCS HA MOJHMMEPHYIO
WieHKy. THpaXHpoBaHHWE MPOU3BOAHTCS METOJAOM THCHEHHS HA pOTOPHOM CTaHKE.
Metannnueckas maTpHila MOHTHpYeTCA HAa POTOp CTaHka. [lomuMepHas IUIEHKa MPOXOAUT
MEKAY pOTOPOM M BTOPEIM MeTauinyeckumM BanoM. Oba Bana HarpeTsl. [loBepXHOCTHBIH penbed
Ha TUleHKe GOpMHpPYETCS BCIIEICTBHE TEPMOILIACTHYECKOTO 3(hdexTa B pe3yibTare NeHCTBHS
JIaBJICHHS U TEMIIEPATyphl. B 3aBUCHMOCTH OT HCIIQIB3yEMBIX MAaTEPHATIOB, TEMIICpATypa MOXKET
BappupoBatecss oT 20 no 180 rpamycoB mo 'Henbcnlo. B kadecTBe MaTepHaliOB MOTYT
HCIOJIB30BATRCS: JIaBCaH, MOJNHAMUJ, IONHUKapOOHAT, MONUXJIOPBHHWI, W Op. Takke MOryT
HCIIOIB30BATHCS TOJMMEPHBIE IJICHKM C TOBEPXHOCTHBIM CIIOEM W3 JAPYTOro MOJHMEpA,
o6J1afaromyM JIy4diIuME TEPMOIUIACTHYECKUMH CBOHCTBAMH. BMecTo pOTOpPHOTO CTaHkKa, s
THPaXKUPOBAHUS MOXKET HCIOJIB30BaTbCd METOJ IUIOCKO-TIPECCOBaHHS (I HEOOJIBIINX
pPa3MEPOB U CPEAHUX THPAXKEH).

3aTeM Ha NOJY4YECHHBIH TpeXMEpHbIM penbed MOIMMEPHOH IUIEHKH HAHOCHUTCS OTpaKarolee
IIOKPBITHE, OOBIMHO HAHOCHTCS TOHKHH clIoM Metamita. [[ns 3TOro HMCHONB3YeTCS OOHH H3
METOJOB, ONHUCAHHBIX BhIIIE. BO3MOXEH BapHaHT, KOTAA TMPOHM3BOAMTCS THUPAKHPOBAHHE HA
METALIM3UPOBAHHYI0 NOJKMMEPHYIO [UIEHKy. B 9JToM ciydae onepauus HaHeCeHHs
OTPAXAOWIET0 TOKPHITHA He Tpedyercsa. 3aTeM MOBEPX OTPAXKAIOIIETO MOKPBITHA HAHOCSAT
KIIEE€BOH CIION ¥ PUKIIEHBAIOT METKY K 3alMIAEMOMY OOBEKTY.

TakuM oOpazoM, Ui THPXXHPOBAHHS W NPHUKICHBAHMS 3alIWUTHON METKH Ipeiaraercs
UCIIOJIE30BATh TaKHE K€ TEXHOJIOTHYECKHE ONEPALHH, YTO M UL TOJIOrpadHueCKUX 3aIllATHBIX

MCTOK. HOSTOMy, HE BBI3BIBACT HUKAKUX JAOIOJIHUTEIBHBIX TleIHOCTCfI HUCIIOJIb30OBAHHKEC



KOMOMHUMPOBAaHHBIX 3allUTHBIX METOK, TPEXMEpPHBIA penbed) KOTOpHIX, MOMHMO Y4acTKOB,
CoIeprKalluX WEPOXOBATYIO IOBEPXHOCTH, TAKXKE COJAEPKUT rOJOrpaduIecKHe YIaCTKH.

OnwineM Tenepb OCyImMECTBICHHUE HACHTHGUKAIMH MOIMHHOCTH 3aIHTHOH METKH.

llpy waeHTHQHKANNM IOUIMHHOCTH IIPOBepsAeMas 3alMTHAS METKA CPABHMBACTCH C
3aBC/IOMO  MOJIMHHOM  3aIlIUTHOM MeTKoH. OcoOeHHO TPHBIEKATENHLHBIM  BBITJISIUT
HCTIOJb30BaHUE 3aIMTHOM METKH, COACpXKallled OINHOBPEMEHHO TpeXMEpHBIA penbed ¢
BH3YIBPHO Pa3MYMMbIMH OJIEMCHTaAMH H YYacTKH C INEPOXOBATOW MOBEPXHOCTBIO (CO
ciaydaiiHeiM MHUKpopensedom). Kak ObUI0 yKa3aHO BBIllie, BU3YAIBHO pa3IHYMMBIA 3IEMEHT
MOXeT HEIOCPEACTBEHHO COAEpKaTh CoydaHbIH MuKpopenbed. IlepBuunas uneHTUUKanUS
NOUIMHHOCTA MCTKH C BH3YaJIbHO Da3IMYMMBIMH JJIEMEHTAaMH MOXET IIPOBOJHUTHCSA CHayala
HEBOOPYXXEHHBIM I7Ia30M, & 3aTeéM C MOMOIIBIO ONTHYECKOro MHKpockoma. Bo BTopom cirydae
M3MEHEHHE IUIOCKOCTH (OKYCHPOBKH NO3BOJSET NOJNy4aTh U300paeHHe Ha PasHON IiryGHHe
TPEXMEPHOTO penbeda, 9T0 ABIAETCSA NOMOTHUTEIbHBIM HHCTPYMEHTOM €r0 MAEHTH(OHKAIWH.
Harnpumep, npu ¢okycupoBke Ha BEPXHIOIO YacTh TPEXMEPHOrO peibeda MpoBepaeMoil
3QLIMTHOM METKM MHKpPOCKON OyaeT GopMHPOBaTh OJHO M300paKeHHE, a NP HABEJCHUM Ha
«HO» penbeda — apyroe. Kaxmoe u3 3THX H306pakeHH CPaBHMBAETCS ¢ COOTBETCTBYIOIAMH
U300pa’KeHASAMH TPEXMEPHOTO penbeda MOAIMHHOMN 3alHTHOW METKH.

Hist nanbuedimed MaeHTHQUKALMHE IOJIHHHOCTH YYacTOK TPEXMEPHOTO penbeda
HPOBEPACMO# 3AIUTHOM METKH, MMEIOIIMH IIEpOXOBATYIO MOBEPXHOCTH OCBEINAIOT IIYYKOM
KOT€PEHTHOIo u3jiydeHMs. PaccesHHast yka3aHHBIM Yy4YacTKOM H3IyueHHs cOpMHpyeT Ha
9KpaHe, HaXOJALIMMCA Ha HEKOTOPOM PACCTOSIHHM OT METKH, CIIEK/I-KapTHHY (CIEKIBI OT aHTIL.
speckle - nmaTHBNIKO, KpamuHKa). CIIeKI-KapTHHA — 3TO MATHUCTAs CTPYKTYPa B PacIpeicIeHHH
HHTCHCHBHOCTH KOTEPEHTHOTO CBETA, OTPAXEHHOTO OT IIIEPOXOBATON HOBEPXHOCTH, CIyJaiHble
HEPOBHOCTH KOTOPOM COM3MEPHMEI ¢ JUIMHOM BoHEI cBeTa (Goodman J. W. Some fundamental
properties of speckle. J.Opt.Soc.Am, v. 66, N. 11, pp. 1145-1150, 1976).; Duaumknoneaus

HU3UKH U TeXHUKH http://femto.com.ua/articles/part 2/3770.html). Me METKOH M SKPAHOM
KAy p

MOTYT HAaXxOAMTbCS KaKMe-TO ONTHYECKME 3JIEMEHTHI, Hanpumep, o0bekTHB. Cpennmii pasmep
CIIEKJIOB 3aBHCHUT OT JJIMHBI BOJIHBI M3JIy4Y€HHS H alepTypbl ONTHYEeCKOU cucTeMbl. Dopma H
PAaCIIOJIOKEHHE CHEKIOB (IIATEH CHEKJ-KapTHHBI) 3aBHCHT OT KOHKPETHOrO MHKpopeibeda
samuTHOM MeTkH. [lomyuennas cnem-xapi‘nna CPaBHHMBAETCS CO  CHEKJI-KapTHHOM
copMUpPOBaHHOH H3IyYEeHHEM, PACCESHHBIM COOTBETCTBYIOIMM YYacTKOM TPEXMEPHOIO
penbeda NOANMHHON 3aUIUTHOR METKH, [IPH HCIONB30BAaHUM OJHHAKOBOM ONTHYECKOH CXEMBI H

yCIIOBHH OCBEIICHHs. Ecil cOOTBETCTBYIOIME YYacTKH penbeda HASHTHYHBI, TO M CIEKI-




KapTHHbI OyyT ONMHAKOBEL. B 3TOM ciTyuae nemaercst BEIBOJI, 4TO MpOBEpSeMast METKa SBISETCS
MIOJIJTAHHOM.

CpaBHEHHE CHEKI-KaPTHHBI H3Iy4eHHs, PACCESHHOrO Y4aCTKOM TPEXMEPHOTO pembeda
NPOBEPACMOH 3aIMUTHOH METKHM, MMEIOMIMM IIEPOXOBATYIO IOBEPXHOCTb CO CIEKII-KApTHHOMN
H3JIyYCHUS, PACCEAHHOTO COOTBETCTBYIOIIMM YYaCTKOM NOJAJMHHOM 3alUTHOM METKH, MOXET
TIPOU3BOJIMTECA C IMOMOIIBIO HEKOIEPEHTHOTO ONTHYECKOro Koppensropa (Bacunenxo I'.H.
I'onorpaguyeckoe onosHabanme o06pasoB. - M.: Cos. Pammo, 1977, ¢.77). Jlnsx storo
M300paXCHAS YKa3aHHBIX CIIEKJI-KAPTHH BBOIATCS B KOPPEJATOP, CUTHAT KOTOPOr0 MaKCHMAJICH
NpK UX COBIAACHHU U OBICTPO CIAAACT IIPH YBENHYSHHH HX OTJIHUMil. Eciii cHrHan mpesbimaet
YCTAHOBJICHHBIA [OpOT, JenaeTcs BLIBOA O MNOMIMHHOCTH METKH. BenuuumHa mopora
YCTaHABIHBACTCS M3 COOOpaxeHMH obecnedyeHHs HAAeKHON HACHTH(GHUKAMH NPH HATHYHHA
peanbHBIX 1yMOB. M300paxkeHune CeKI-KapTHHBI, OTHOCAIIENHCS K HOMIMHHOM METKe, MOXET
BBOIHMTBCH B KOPPEIIATOD 3apaHee U TaM XPaHUTHCS.

B nopennaraemom cmocobe 3aHTHAas METKa COAEPXMT YYacTKH, MMEIOLIHe
IIEPOXOBATYI0 MOBEPXHOCTh, & TAKXKE MOXKET COAEPXKATh 3JIEMEHTHI, JOCTYIHBIE BH3yalbHOMY
Habmozenuio. [10CKONBKY NepedrcIeHHble YIacTKH penbeda He ABISIOTCS TONOrPaMMON, MX
royiorpau9eckoe KONMPOBaHHE HEBO3MOXHO. C APYrodl CTOPOHEI, MAEHTHYHOE KONHPOBAHHE
penbedha 3amUTHOH METKH (HOTOrpadUUCCKUMU METOAME TAKXKE HEBO3MOXKHO, IOCKONBKY 3TOT
penbed sBisiercs TpexmepHbM. OFHAKO MOXHO 3aperMCTPHPOBATh TOJIOIPAMMY IOZOGHBIX
y4acTkoB penbeda. B aToM ciyuae mpoBepsieMasi METKa BMECTO TPEXMEPHOTO peibeda Gymer
coZiepkaTh rOJIOTpaMMy TPEXMEPHOro penbeda nmommmHHON MeTku. Ilpu ocBelmeHuH 3TOM
rOJIOrpaMMbl MY4YKOM KOP€PEHTHOIO H3JIyYCHHs, COOTBETCTBYIOIIMM OIIOPHOM BOJIHE IIpH
PEruCTpaIi roJIOrpaMMBbI, MOXET OBITh BOCCTAHOBIIEHO TpEeXMEpHOe H300paXxkeHne penbeda.
Ho wu3obpaxenne moGoro o6bEKTa, BOCCTAHOBJIEHHOE C TOJIOIPAMMBI JIETKO OTJIMYHUTH OT
peanbHOro 00BEKTa, MOCKOIBKY FeOMETpHS H300paXKeHHs, BOCCTAHOBIEHHOTO C TOJIOTPAMMEL,
Oymer 3aBuMCETh OT UIMHBI BOJHBl ¥ yIJa NaJECHHS BOCCTAHABIMBAIOMEro mydka. Ilpu
UCIIOJIb30BAaHUH T'OJIOrPaMMBI, OONanaromell CIIeKTpabHOM W/HIIM YIIIOBOM CENIEKTHBHOCTEHIO,
U3MEHEHHWe JUIMHB! BOJIHBI WJIM YyIfa NAJACHHS BOCCTAaHABIMBAIOMIETO IIyYKa, BEIXOMAINEE 3a
Ipeenbl JIMHAM CCNICKTUBHOCTH NPUBENET K PE3KOMY NAJCHHUIO SIPKOCTH H300paXKeHUs WU
JlaKe MOJHOMY MCYE3HOBEHHIO. JTO Cpa3y MO3BOJHMT CAEIATh BBIBOJ, YTO 3TO HE IOUIMHHAS
3alATHAs METKa, a €€ rojorpadudeckas kxomus. YtoObl 1O MAEHTHYHOCTH CIEKI-KAPTHH
CZiesIaTh BBIBOJ O NMOJUIMHHOCTH NPOBEPSEMO# 3alIUTHOM METKH, TOXKe HaJO HCKIIFOUUTH CITyYai,
KOT/]a BMECTO METKH, COAEpalleil yuacToK ¢ IIEPOXOBaThIM pesibe(hOM, HCIONB3YETCS €€

rojorpapuueckas xonus. [T 3TOro oOmepamuio OCBEHIEHUS IMPOBEPIEMONM H IIOTHHHOM




3ALIMTHBIX METOK MyYKaMH KOTEPEHTHOIO M3IyYECHHS M CPaBHEHHS CIEKI-KapTHH MOBTOPSIOT
HECKOJIBKO pa3, P 3TOM [UTHHA BOJIHB! U3JIy4€HHs H/HIM YTOJI MaJeHUS OCBEINAIOIIEro MydKa
H3MEHAIOTCS OJMHAKOBBIM 00pa3soM, Kak [UId y4acTKa TPEXMEPHOrO penbeda IpoBepseMoit
3alATHON METKH, TaK U JUI COOTBETCTBYIOLIETO y4acTKa TPEXMEPHOIro peibeda MOATHHHOM
3aIUTHOW METKH. Torza, ecim mpoBepseMas 3alllUTHAs METKAa TakKXe SBISETCS MOITHHHOM,
COOTBETCTBYIOIINE CIIEKI-KAPTHHBEI OCTAHYTCS MJICHTHYHBIMH, a €CJIM NpOBepseMas 3alluTHAas
MEeTKa SBJIETCS TOJOrpaMMOM MOMTMHHOW METKH COOTBETCTBYIOINME CHEKJI-KAPTHUHBI OyayT
OTIIMYATHCS IPYT OT ApyTa.

Takum 06Gpa3oM, TeXHHYECKHH pe3ynbTaT H300PETEHHs 3aKII0YaeTCs B IOBBIICHUU
HAJIe)KHOCTH 3aIUTHI JOKYMEHTOB, LIEHHBIX OyMar W HHBIX OOBEKTOB OT MOIAEIKH 3a CUET
UCKJIIOYCHHS BO3MOXXHOCTH TOJIOrpadHdecKoro KONMUPOBAHHS 3AIMUTHOM METKM M HAJEKHOTO
MHOTOCTYIIEHYATOI0 mpouecca HACHTH(GHKaMKH MeTKH. IIpu 3ToM cmoco6 3amMTel OCTaeTcs

IIPOCTBIM H TCXHOJOTHYHBIM.




(MopMy.ia u3o0peTeHHs

1. Cnoco6 3ammuTBl MOKYMEHTOB, IEHHBIX OyMar M HMHEIX OOGBEKTOB OT IIOIJIEIKH,
BIJIIOYAIOIIMA HAaHECEHHE HA HUX 3alllATHOM METKH, COJepXKallell TpeXMepHBIi penbed,
¥ HICHTHQUKANHIO €€ TOAIMHHOCTH, NpPH KOTOPOM TPEXMEPHBIA penbed METKH
NOJy4alOT IMyTeM KOHTAKTHOIO THPaXHMPOBAHMS Ha IIOJMMEPHOH IUIEHKE, METKY
TPUKJIEHBAIOT K 3alIMINACMOMY OOBEKTY € IIOMOIIBIO KJIEEBOTO CIIOS, KOTOPBI HAHOCAT
Ha OTpaXarolllee MOKPBITHE, HaXOAsdlIeecs Ha TPEXMEPHOM penbede, OTIHYArOmUics
TEM, YTO TPEXMEPHBIA pebed CONEPXKHUT, N0 KpaitHeil Mepe, OUH Y4aCTOK, MMEFOLIHA
HIEpOXOBATYI0 IMOBEPXHOCTh, a IIpH . MICHTH(QUKALMU TOMIMHHOCTH  y4YacCTOK
TPEXMEPHOTO pelbeda NpoBepsAeMON 3alMTHOH METKH, WMEIOLIMH [IEPOXOBATYIO
IIOBEPXHOCTh, OCBEHIAIOT IIyYKOM KOTEPEHTHOTO H3JIY4YEHHUS U CPaBHHBAIOT CIEKII-
KapTHHY PpACCESIHHOTO WM H3JIyYEHHs, CO CIEKI-KapTHHOH H3IIy4EeHHUS, PACCEIHHOTO
COOTBETCTBYIOIIIUM YYaCTKOM IIOJUIMHHOM 3alUTHOM METKH IPH HCHOJIB30BAHUH
OJIMHAKOBOW ONTHYECKOM CXEMBI M YCIOBHH OCBEIICHHUS, IPH OJTOM, CiIydaiiHbIE
HEPOBHOCTH IEPOXOBATOA MOBEPXHOCTH UMEIOT XapaKTEPHBIE pa3Mephl, COM3MEPHMBIE C

JJIMHOHM BOJIHBI OCBEHIAIONIETO H3TTY4YCHMUS.

2. Cnoco6 mo m. 1, OTIMYAIOINMHCS TeM, YTO IpH HACHTHOHUKAUMH I10THHHOCTH
OCBENICHHE Y4YacTKa MPOBEPAEMON 3allUTHOM METKH, HMEIOMIEro IIepOXOBATYIO
NIOBEPXHOCTh, IIYyYKOM KOTEPEHTHOIO H3JIy4EHHUS M CpPaBHEHHE CHEK/I-KApTHHBI
pacCesHHOI'0O HM  H3JIy4YE€HHs, CO CIEKI-KapTHHOH H3IYy4YeHHS, pPacCESIHHOTO
COOTBETCTBYIOIMM YYacTKOM MOJIMHHON 3aIATHOM METKM IIPH HCIIONb30BAHUM
OMHAKOBOW ONTHYECCKOW CXEMBI H YCIOBHH OCBEIICHMS, IIOBTOPSIOT, 10 KpaiiHeil Mepe,

CHIC OJHH pa3, HCIIOIB3Yys APYI'YIO AIWHY BOJIHEL KOTCPEHTHOIO U3 TYYCHHUS.

3. Cnoco6 mo m. 1, ornuuaromuiics TeM, YTO [pH HAECHTHQUKAIMM IOMIMHHOCTH
OCBEICHHE YyYacTKa INPOBEPAEMOM 3AlUTHOH METKH, HMEIOMEro IIePOXOBATYIO
IIOBEPXHOCTh, MYYKOM KOTEPEHTHOTO M3IYYeHHS M CpaBHEHHE CIIEKJI-KapTHHBI
PacCEIHHOIO MM  H3JIy4EHHS, CO CHEKJI-KapTHHOW H3JIY4YEeHHS, pACCESHHOIO
COOTBETCTBYIOIUM Yy4YacTKOM MOJUIMHHOH 3allUTHON METKM IpPH HCIOIL30BaHUH
OJMHAKOBOM ONTHYECKON CXEMBI H ycnomaﬁ OCBELICHHUS, IOBTOPSIOT, 10 KpaifHeil Mepe,

CIII€ OJVH pa3, HCIIOJIB3YS IIperI:i YTroJ nmacHus Ny4Jka KOrep€HTHOT'O H3Iy4YCHHU .




Cooco6 mo m. 1, ornuyarommiics TeM, YTO CPaBHEHHE CIIEKI-KAPTHHBI H3ITyYCHHS,
PaCCeSHHOI0 y4aCTKOM TpPEXMEPHOIO penbeda NpOBepsSeMON 3aIUTHON METKH,
HMEIOIMM IIEePOXOBATYI MOBEPXHOCTh CO CHEKI-KAPTHHOM H3JIydYeHHs, PacCesHHOrO
COOTBETCTBYIOLIMM YYaCTKOM IIOJUIMHHOM 3alIUTHON METKM IIPH HCIOJIb30BAHUH
OJMHAKOBOW ONTHYECKOH CXEMbI M YCIIOBHN OCBEUICHHS, HPOH3BOAAT C IOMOIIBIO

HCKOT'CPCHTHOT'O OIITUYECKOr0 KOppEIATOpa.

Cmoco6 mo m. 1, orauyaromuiics TeM, YTO TPEXMEPHBIH penbed 3aIUTHON METKH

COZCPXXUT 3NIEMEHTHI, NOCTYIHLIE BH3YaJIbHOMY HAOMIONEHHMIO NpPH HIACHTH(DHKALAN

IMOJJIMHHOCTH.

Crioco6 mo nm. 1 u 5, omIMYarOIMACA TeM, YTO NPH HACHTU(GUKALMH MOITHHHOCTH
3JIEMEHTHI TPEXMEPHOTO pebeda, OCTyIHbIE BU3YAILHOMY HaOIIIOJEHHIO, HaOIIOMAI0T

HEBOOPYXCHHBIM I'JIa30M.

Cmoco6 no nm. 1 u 5, oTIAYaromuiics TeM, YTO PH MACHTHQHMKALHH TOTHHHOCTH
3JIEMEHTBI TPEXMEPHOTO pebeda, JOCTYIHBIE BU3YAILHOMY HaGIIOEHHIO, HAGIOAAIOT

B ONITUYECKHUM MHKPOCKOII.

Croco6 mo nm. 1, 5 u 7, omyarommiics TeM, 4TO NpHd HAOGMIOJEHHH B ONTHYECKHIl
MHKPOCKOIl H300paXkCHHA 3JIEMEHTOB TPEXMEPHOTO pesibeda NMpOoBEpPIEeMON 3aIUTHOM
METKH, AOCTYNHBIX BHM3yalbHCMY HAOIIOJCHHIO, IIONYYCHHBIE MpPH (OKYCHPOBKE
MHKPOCKONIa B pasHble IUIOCKOCTH B IIpelielaX IIIYOHHBI TPEXMEPHOTO penbeda
CPaBHHMBAIOT ¢ COOTBETCTBYIOIMVH H300PAXEHUAMH TPEXMEPHOTO peiibeda MOTHHHOMN

3aIMUTHON METKH.

Cnoco6 mo m. 1, oTIMYAOmHUMCS TeM, YTO TPEXMEPHBIA penbed 3aIqUTHOH METKH

COIEPIKHUT, 110 KpaiHeH Mepe, OHH YJaCTOK, SBISIONIANACS TOJI0IPaMMOM.
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