Brnagumup Hukudopos

JlazepHassh TeXHMKAa M  KOMIUIEKCHbICe CHCTEMHbIE YCTpPOWiCTBa B
NPUCIOCOOJEHUSIX W HWHCTPYMEHTAPUM /IS CTOMATOJIOTOB W JIPYrux
MEeJULIMHCKUX TEXHOJOTMl

B ucnonb3oBaHNU OAHOPA30BBIX MHCTPYMEHTOB MX O€30MACHOCTH UMEET BaKHOE
3HAYEHWE M METOJAbl KOJMPOBAHUS IITEKEPOB HHCTPYMEHTOB 3SKBUBAJICHTHBI
METO/aM KOJMPOBAaHMs Hakomnurtenedl uHopMmanuu ¢ OoJbIIMM  00BEMOM
uH(pOpMaIK, HAIUYUE KOTOPBIX SABIISETCS OJHUM M3 CaMbIX BaXKHBIX (PAKTOPOB
paboThl TEXHUYECKMX CHCTEM, €ClId B UX (YHKIHUOHAIBHOU CTPYKType
IIPUMEHAIOTCS  3JIEMEHTbl HCKYCCTBEHHOI'O MHTEJUIEKTa U HCKYCCTBEHHBIE
HEUPOHHBIE CETH.

Takum 00pa3oM MMEET CMBICII OCTAaHOBUTHLCS MOAPOOHEe Ha BOMPOCAX, CBI3aHHBIX
C IOCTPOEHUEM M 3AIIUTON MHOTOCIOWHBIX ONITUYECKUX JUCKOB MO SKBUBAJICHTHOU
TEXHOJIOTUYECKON CXeME, MPUCYIIECH IS 3alIUTHOTO KOJIWPOBAHUS OJHOPA30BBIX
WHCTPYMEHTOB.

Pucynok 1. Ha pucyHke mnokazaH MOZyJb Jla3epHOro nuoaa ¢ 3(pdexTuBHOU
CUCTEMOM OXJAXIEHUS W C IMOJCUCTEMOW, NPEAHA3HAYECHHOW JJIsI KOHTPOJIA
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COOTBETCTBHUS 3alUTHOTO KOJla Ha IITEKepe OJHOPA30BOTO HMHCTPYMEHTa
peaIbHOMY 3aIIUTHOMY KOJY.

MeToa KOAUMPOBAHUS ONTHYECKHX [MCKOB HAKoNMUTeJled mNaMsiITH U
npeajgaraeMoe yCTpoiicTBO Uisi KOMIUIEKCHOM peajin3anuy yKa3aHHOT0 MeTo1a

1. AHanu3 CyIIECTBYIOLIETO MOJIOKECHHUS :

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

B Hactosmiee BpeMs B MuUpE MPOAOIKACTCS MPOLECC Pa3BUTHUS
TEXHOJOTHH ONTHYECKON MaMsaTh ¢ 00bEMOM HH(MOpPMALUKA HA OJHOM
nucke B 1 Tepadbut u 6oee;

B mnepByio ouepenpr HEOOXOAUMOCTb CO3JIaHHMS M BHEAPECHUS TaKHUX
HaKomnurened MHGOpManuu NPOJUMKTOBAHA HMX HEOOXOAUMOCTBIO IS
paboThl YHPaBJISIOMUX U KOHTPOJUPYIOIMIUX CHUCTEM C 3JIEeMEHTaMHU
MCKYCCTBEHHOI'O MHTEJUUIEKTA U B JOMOJHEHHUE K HUM, - HCIIOJIb30BAHHUE B
CEeTAX YNOPABJICHUS U aBTOMATHYECKOIO KOHTPOJS HCKYCCTBEHHBIX
HEWPOHHBIX CETEH; CYIIECTBYIOUIUME CTAaHAAPTHI MJI1 KOHCTPYKUHUH U
TEXHOJIOTUM M3TOTOBJIEHUS ONTUYECKUX JUCKOB OIPEHCNSIOT U
TpeOOBaHMSI K HOBOM TEXHOJIOTHH;

KonuyectBo mHpOpMaIMK KOTOPOE MOXKET XPAHUTHCS HA HOBOM THIIE
nucka B 1000 pa3 6omblie, 4eM Ha CaMbIX JTYYIINX JUCKAX, IPUMEHSIEMbIX
B HACTOSILIEE BPEMSI; 3TO OIMPEACIISET BAXKHOCTD 3AIIUTHBIX TEXHOJIOTHIA B
M3rOTOBJICHUH U HCTIOJIb30BAHUH HOBOT'O MMOKOJIEHUS ONTUYECKUX JTUCKOB;
ITo cocTosiHUIO Ha CETOAHSUIHUN J1€Hb, HET MH(POPMAIIMU WU JIPYroi
KaKOM-IM00 MHAMWKAIMU O CO3JAaHUM 3aIlIUTHON TEXHOJIOTHHU, CIIOCOOHOU
HAJEXKHO 3alIUTUTh UHTEPECHI M3TOTOBUTENIEH U TOJIb30BATENIE HOBOTO
MOKOJICHUS ONTUYECKUX THCKOB-HAKOMUTENEH MaMsITH;

Bce TexHonoruu mpensio’k€HHblE 1O CUX IOp, HE OO0ECHeunBaoT
BBITIOJIHEHUS B KOMILJIEKCE BCEX TPEeOOBAaHUMU, MPEIBABISIEMBIX K 3aIUTE
ONTHYECKUX JUCKOB HOBOTO MTOKOJICHHUS;

MHorociolHasi apXxuTeKTypa JOKHCKa HOBOTO TIOKOJIEHUsI TpeOyer
COBMEUICHUS METOAa KOAUPOBAHMS U METOA0B KOHTPOJISI KAUeCTBa 3aMKUCH
Ha JIMCKe WM KadecTBa (OpMATUPOBAHUS AUCKA, B CIy4yae KOTJa JIMCK
NOCTABJISIETCS. B MPOJaxy Oe3 3armrMcaHHod MHGOpMaIui, HO TOTOBBIM K
3anucy;

I'pomannbie 00BEMBI MPOU3BOJCTBA JHUCKOB HOBOTO IMOKOJICHUS,-
npeanonaraempie — 18000000000 B rox TpeOYIOT pelieHus mpoOsieMbl
KOJIUPOBAHUSI M aKTUBHOTO MPOU3BOJCTBEHHOTO KOHTPOJISI KAUeCTBA Ha



1.8.

YPOBHEC, ITO3BOJIAOIICM ITPUMCHCHHUC pO60TOB 1 aBTOMAaTHYE€CKUX JIMHUM
HJI UX IIPOU3BOACTBA, 3aIlIMCHU UJIH (I)OpMaTI/IpOBaHI/IH;

Hcnonb3oBanue A KOOAUPOBAHHA M AKTHUBHOI'O KOHTPOJIAA KadCCTBaA
JUCKOB HOBOI'O IIOKOJICHHA,- TCXHOHOFHﬁ, 6331/Ipy10HII/IXC$I Ha TCXHUKC
QJICKTPOMArHUTHOIO W MArdbuTHOTO PpPC30HAHCA, IPCACTABIIICTCA B
CymCCTBYIOIICM II0JIOKCHHUN HauboJiee MMpCANOYTUTCIIbHBIM, TaK KakK
HMCHHO 39Ta TCXHHKaA ITO3BOJIACT IMPOU3BCCTH CPABHUTCIIBHYIO OLCHKY
KadgeCTBa MCKAY OINTHUYCCKUMU M MArHUTOPC30HAHCHBIMU MCTOAAMH U
crocoOHa AaTh Pa3BUTHUC HOBbIM MHTCTPATUBHBIM TCXHOJIOTHUAM, KOTOPBIC
CTaHyT 0a30BBEIMH B IMPOU3BOACTBC U pCalin3allin HAKOIMUTEJICH MaMITH
HOBOTI'O IIOKOJICHHA,

2. CyuHOCTh IpeajaraéMoi TEXHOJIOTHUH:

2.1.

2.2.

2.3.

2.4.

[Ipenyaraemasi TexHOJOTHA Oa3upyeTcsl Ha MPUHIUIIAX MArHUTHOTO H
AJIEKTPOMArHUTHOTO PE30HAHCA, PEATM30BAHHBIX B CEHCOPHBIX JaTYMKAX
u  uHPPACTPYKType,  pa3pabOTaHHBIX  TIPYyNNOd  HE3aBUCHUMBIX
nzo0peraresieid, B TOM YUCIIe U aBTOPOM HACTOAIIECH CTaThbU, a TaKXKE B
HAaHO KOMIIO3UTHOM MaTepuaje B BHUAEC CPEPUUYECKUX HAHO-KAICyJ U3
sapa,- aMoOp(HOro *xeje3a, MOKPHITOro 000J0UKON M3 PEAKO3EMETbHBIX
METAJIOB WIM U3 sapa U3 aMopdHOro kejae3a IMOKPHITOTO
nocjaeA0BaTeILHO 000I0UYKaMHU U3 KOOaIbTa U aTIOMUHUS, HAHO KaIlCyJibl
UCIIOJIb3YIOTCSl B KAUECTBE MAarHUTHBIX METOK;

B ciyuae U3rotoBiieHHs AUCKa B BHJIE€ MOHOJIUTA, TO €CTh COCTOSIIIETO U3
IBYX CJIOEB, IMPU CKICUBAHUU CIOEB BHOCUTCS B ONPEACIEHHOM MECTE
MaTepHall MarHUTHBIX METOK, HaJIMYHWe KOTOPOTO 3areM (UuKcHUpyercs
MarHUTHBIM U PE30HAHCHBIM CEHCOPOM, BCTPOEHHBIM B KOHCTPYKIIHIO
npanBa;

B cnmywyae u3roroBiieHus AUCKa B BUAE MHOTOCIOWHOM CHCTEMBI, B
KOTOPOW CJIOM MOJIyYEHbl METOJIOM IOCIOMHOM MOJIMMEpHU3alNU, Ha
KaXJIOM CJI0€, TOCJI€ 3aBEpIICHUS TMOJUMEpU3aAUU, OMNpeaeIEHHBIM
CIocoOOM HAaHOCUTCS HAHO-MarHUTHas METKa; (PUKCcalMs HATUYus TaKOH
METKH TPOU3BOJUTCS MPU IMOMOIIM MAarHUTOPE30HAHCHOTO CEHCOopa,
BCTPOEHHOTI'O B IpaiiB ¥ IPU 3TOM PELIAIOTCS JBE UCKIFOUUTEIIBHO BaXKHbIE
3ajauu,- TepBas — 3aJada HWACHTU(PUKAUKA JOHUCKA; BTOpas,- 3ajada
AKTUBHOT'O KOHTPOJISI KaueCTBA MPABUJILHOCTH PACIOJIOKEHUS CIOEB U
UJICHTUYHOCTU PACCTOSIHUSI MEXKIY CIIOSIMU;

JIist MTUCKOB, WM3TOTOBJICHHBIX IO OOBIYHON TEXHOJOTHUH, BO3MOXHA
MoaudUKaIus, 3aKJTIOYAIOIIASCS B BHEJIPEHUU HaHO-
MarHUTOPE30HAHCHBIX METOK M BCTpPaMBaHMM MAarHUTOPE30HAHCHOTO
CEHCOpa B JAparB ONTUYECKOMN MMaAMSATH;



2.5. Hacrosmee onucanue CyIMHOCTH TpeAJiaraéMoOd TEXHOJIOTHH SIBIISICTCS
peABApUTEILHBIM U MPU MNPOJOJDKCHUH PabOT MO JaHHOM TeMaTHUKe
JIOJDKHO OBITH JIOMOJHEHO W PACIIMPEHO ¢ YYETOM COIYTCTBYIOIIMX M
MapAJUICIbHBIX ANTUIMKAIUN;

2.6. Pabora mo mpemyaraeMoil TeMaTHKE JOJHKHA OTKPBITH JOTIOJHUTEIHHBIC
TEXHOJIOTUYECKUE HAMpaBJICHUS B MEJIUIMHE, OCOOCHHO B o00JacTH
MarHUTOPE30HAHCHOW Tepanuy U MarHUTOPE30HAHCHOU TUAarHOCTHUKH;

2.7. llpumeHeHWE TEXHOJOTUU JBOWHOTO AuddEepeHIInaIbHOTO BHUHTA
MO3BOJIUT B JAJbHEUINIEM cO37aTh NPEIUM3UOHHBIM JpaliBep Ui
YHUBEPCAJIBHOTO TPUMEHEHUS MarHUTOPE30HAHCHBIX CEHCOPOB B
Pa3IMYHOM OPUTHHAIBLHOM TEXHOJIOTHYECKOM 000pYI0BaHHH;

2.8. IlpumeHeHnne mpuBOJa Ha JIGHTOYHBIX TATOBBIX SJEMEHTAX ITO3BOJIUT
MIPEIOKUTh PHIHKY TMPENU3UOHHBIA TPHUBOJ IS TO3WIIMOHUPOBAHUS
MarHUTOPE30HAHCHBIX CEHCOPOB, 0€3 TPHUMEHEHHUS JOPOTOCTOSIINX
MTO3UIIMOHEPOB, MPUMEHSIOIINXCS B HACTOSAIIEE BPEMS;

I[JDI (I)YHKHI/IOHI/IpOBaHI/IH TaKHUX TCXHHUYCCKHX CHCTCM M TAKHX TCXHOJIOI'MYCCKHX
HpI/IéMOB H€O6XOI[I/IMBI TCXHUYCCKHUC PCIOICHUA, HPUHOUIIBI W OTIAYMA,
H3JI0OKCHHBIC B CICAYIOMUX MHTCIPATHUBHBIX ITIATCHTHBIX allllJIMKAIUAX:

Vladimir Nikiforov: US Provisional Patent Application — US 62/788,147 P,
01/04/2019

Technique and Technology, apparatus, program, system and method of full — length
recording and reading on a multi-layer, three — dimensional optical storage of
information, including for use in industrial complexes of special technological
equipment, including for computer simulation using complexly adapted artificial
intelligence.

Vladimir Nikiforov: US Provisional Patent Application — US 62/803,431,
02/09/2019

Optic disk with coding ring, associated protection system, method, program and
integrated drive with elements of artificial intellect.



Pucynok 2. Ha pucyHke mnpencraBieH MOAYJb JIA3EPHOTO AUOAA C CHUCTEMOU
KOJIMPOBAaHMUS W JECKOAUPOBAHUA OJHOPA30BBIX HMHCTPYMEHTOB IO METOAY
MarHATHOW U PE30HAHCHOMW CIIEKTPOCKOINH, C MPUMEHSAIONIENCS NHHOBAIMOHHOW
CHUCTEMOW OXJIAXKIEHHUS, BKIIOYAIOIIEH NMPUMEHEHNE CIEHUATBHBIX KOMITO3UTHBIX
MAaTEpUAIIOB, UMEIOIINX TPEXMEPHYIO CTPYKTYPY, COOTBETCTBYIOUIYI0 KPUTEPHUSIM
IICEBJI0 — IIOPUCTOTO MaTepuala.

Kak BugHO M3 Mozenu MOIyNsl JIa3epHOro JMOJA, AW3aliH BCEX 4YacTed Hu
KOMIIOHEHTOB KOHCTPYKIIMM KOpITyca MOIYJsSl IMO3BOJISIIOT €r0 M3rOTOBJICHHE B
YCJIOBHUSIX  MacCOBOTO  MPOU3BOACTBA C  HCIOJIB30BAHMEM  CTAHJIAPTHBIX
MHCTPYMEHTOB U CTaHAAPTHBIX TEXHOJIOTUI PE3aHMUsI.

Takass KOHCTPYKIUSI TO3BOJIIET MaKCHMalIbHO YHH(PHUIMPOBATH BCE JETAIU U
AJIEMEHTHI JU3aiiHa U CYIIECTBEHHO CHU3UTh 3aTPAThl HA UX U3TOTOBJICHHUE.

Bricokoe KayecTBO H3rOTOBJICHHS JETajel CIOCOOCTBYIOT BBICOKOMY YpPOBHIO
JOJITOBEYHOCTU KOHCTPYKIIUU MOJTYJISL.



Pucynok 3. Ha pucyHke mokazaH OTBITHBIH 00pa3er] TEXHUYECKON CHCTEMBI C
TpeMsl JJa3epPHBIMU TUOJIaMHU PA3HOTO [BETA M3IYYCHHS, B KOTOPOM HEOOXOTUMBIi
YPOBEHb IMApaMETPOB CIEKTpa H3IMYYCHUS TOMOUpacTCs MyTEM MMOCTENEHHOM
pPEryJIMPOBKHU XapaKTepa U CIEKTpa U3TYyUYCHHS KaKI0r0 TUoAa.

IToka3aHHas cucTeMa HUCIIOJIb3YET TaKKE U OJHOPA30BbIE MHCTPYMEHTBHI, U1 3TOIO
KOHKPETHOTO CiTy4ast 0e3 KOIUPOBaHUSI.

PerynmupoBka  xapakTepa  M3Jy4Y€HUsT  KaXIOro JAMOJa M [OJy4YeHHue
PE3YNBTUPYIOLIUX MApaMETPOB U3TYyUEHHUS U CIEKTPA HA BBIXOJI€ 00ECIEYNBAIOTCA



y4aCTUEM B KOOPAMHAIIMOHHOM MPOIIECCE IJIEMEHTOB UCKYCCTBEHHOI'O MHTEIIJIEKTA
Y CPaBHUTEJIBbHBIM aHAJIN3 XapaKTepa U MapaMeTPOB U3ITYUCHUS KaKI0T0 JIa3€pHOTO
JM0JIa PETYIUPYIOTCS U CPABHUBAIOTCA MPU IMOMOIIM UCKYCCTBEHHBIX HEMPOHHBIX
CETEMN.

Takoe wWCHOMHEHWE TEXHUYECKOW CHCTEMBI HMEET Topa3ao  OOJBIIYIO
TEXHOJOTHYECKYI0 THOKOCTh UM YHHBEPCAaJbHOCTh H HMMEHHO JJIEMEHTHI
UCKYCCTBEHHOTO  HWHTEIJICKTAa  MO3BOJSIIOT  3()PEeKTUBHO  ympaBisTh U
KOHTPOJIMPOBATh €€ paboTy B peKMME PeaJIbHOTO BPEMEHHU.

Pucynok 3-1. Ha pucyHnke noka3aHa, B OTJIMYME OT PUCYHKa 3, CUCTeMa CMEHBI
OJHOPA30BOr0 HMHCTPYMEHTA, Y KOTOPOTO HMEETCS CHUCTEMA KOAWPOBAHUSA H
nexkoaupoBanus. [lpu STOM Ha KOHIIE ONTHYECKOTO Kabens OJHOPa30BOTO
MHCTPYMEHTA UMEETCS KOAUPYIOLINM IITEKEP C CIELUAIbHOU BTYJIKOH — KOJOM,
BTYJIKA UMEET ONPEACIEHHYIO TOIIIMHY Y BBIIIOJIHEHA U3 ONPEICIEHHOTO METalia,
TaK 4YTO JBa JTUX NpPH3HAKa, - TONIIMHA (WJIM pa3HHUIA MEXAY HApPY>KHBIM U
BHYTPEHHHUM JUaMETPaMH BTYJIKU U TUI MaTepHaia, 13 KOTOPOro OHa U3TOTOBJICHA)
ONPEAEISAIOT IMApaMEeTPbl MArHUTHOTO PE30HAHCA, AaMIUIUTYJ1a KOTOPBIX H
COOTBETCTBYET LU(ppe Kozaa.

BaxxHeWmmM JTOCTOMHCTBOM TIOKa3aHHOM TEXHOJIOTUM KOJIWPOBAHUS U €€
BOKHEUIITUM TIPEUMYIIECTBOM SIBISIETCS TOT (aKT, YTO MAarHUTHAS W PE30HAHCHAs
TEXHOJIOTUSA MO3BOJISIET MTOJIYUYUTh CYMTHIBAHUE KOJA — TOJIIMHBI CTEHKU BTYJIKH —
KOJ1a C UCKJIFOYMTEIIBHO BICOKON TOUYHOCTBIO, @ U3TOTOBJICHHUE TAKOM BTYJIKU, TAKXKE



C BBICOKOM TOYHOCTBIO TMPHU CErOJHSAUIHEM YPOBHE TEXHOJIOTMH OOpabOTKU
METAJIJIOB PE3aHUEM HE MPEACTABISET MPAKTUUECKA HUKAKOUN CIIOKHOCTH.

Pacrnono)xeHne ceHcopa — COIEHOUAA B BTYJIKE — FHE3/1€ TEXHUYECKON CUCTEMBI JIs
YCTaHOBKH IITEKEpa OJHOPA30BOTO0 MHCTPYMEHTA TAaK)KE€ HE BBI3BIBAET HUKAKUX
TPYAHOCTEH W MPH HEOOXOAMMOCTH MOKET OBITh M3MEHEHO, JJIi TOTrO, 4YTO OBl
M3MEHUTh TMapaMeTpbl CMEHHOTO OJHOPAa30BOIO0 HMHCTPYMEHTAa NpU TOM Ke
pazMoyacTOTHOM JipaiiBepe [UIs Ja3epHOro JUOAA.
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Pucynok 4. Ha pucyHke mokazaHO KOMIUIEKCHOE JIA3€PHOE YCTPOMCTBO IS
CBETOBOI Tepanuu B MHOTUX O0JIACTAX MEIULIMHBI, B TOM YUCJIE U AJIA JICUCHUS U
poGUIAKTUKHA B 00JIACTAX OPTOJIOHTHUHU.

Jlnst Takux cucteM 3G(HEKTUBHOCTh OXJIAKICHUS UMEET PEIIAIONIYI0 POJIb U IS
NOBBIIEHUST  A(P(PEKTUBHOCTH  OXJIAKIEHUS B KOHCTPYKUMU  BUAHBI
TEPMODJIEKTPUUYECKUE  OXJIAJUTENH, PACMHOJOXKEHHbIE MEXIYy JiepikKaTeseM
JA3epHOTO AMOJA U PAIMATOPOM C KaXKJIOM CTOPOHBI.



Pucynok 4-1. Ha pucyHke moka3aH KOpPIyC MOJIYJISI JIa3€pHOTO JAMOJIa C CHATHIMU
paauaTopaMu ¢ 000MX CTOPOH KOpIyca.

Ha 00okoBO# cTEHKE KOpITyca MOJIYJIS B IPOMEXKYTKE MEXAY JIep KaTelIeM JIa3epHOTrO
JI10J1a U OOpaTHOM CTEHKOM Ka)A0ro pauaTopa pacloiokeH TEPMOIIEKTPUYECKUN
OXJIQJMTEIb, KOTOPBIM YCKOPSIET MPOLECC OXJIAXKACHUS BCEW CUCTEMBI U MTO3BOJISET
MOJIyYUTh 00JIee UHTEHCUBHOE U CTAOUIIbHOE U3ITyYEHHE.

Heo6xoaumo oTMeTUTh Y100CTBO KOHCTPYKIIMH KOPITYCa MOYJIS TA3€PHOTO TUO0/IA,
KOTOPBIM MO3BOJSIET PAaBHOMEPHO M OINEPATUBHO pPACCEUBATh BO3HUKAIOIIWE
TEIJIOBBIE TOTOKHU OT JIA3€PHOTO AUOA.

Taxxxe Qopma nepkarens JIa3epHOro AMOAA, HAXOIALIAsICI B OJAHOBPEMEHHOM
KOHTaKTe€ C JIa3epoM, C KOJIUPYIOIIEW BTYJIKOM M OJHOBPEMEHHO JepKaTesieM
OJIHOPa30BOT0 MHCTPYMEHTA, a TaKXKe, HAXOAAIIasCs B KOHTAKTE C JIByX CTOPOH C
TEPMODJIEKTPUUECKUMHU OXJIAAUTEISIMU B CBOIO OUYEPEIb HAXOASIIMMUCS B KOHTAKTE
¢ o0paTHOI CTOPOHOM PaMaTOPOB, MO3BOJIET PE3KO CHU3UTH 3aTPaThl SHEPTUU Ha
OXJIAXJICHHE, ITPU NPONOPLUOHATBEHOM MOBBIIIEHUHU 3(P(HEKTUBHOCTH OXJIAXKICHUS.



O0masi xapakTepucTHMKa YCTpPOiicTBa, /paiiBepa H  OJHOPA30BBIX
HHCTPYMEHTOB

3N J*n »ﬂ:‘ﬁ@"
Pucynok 5. Ha pucyHke nokazana He MEHee BaKHasl 4YeM OXJIKIarommas PyHKIUs
CUCTEMBI - QYHKIIMSA YCTAHOBKU U CUUTHIBAHUS KOJIa C MHOTOCIIOMHOTO HAKOTIUTES
uHdopmaIuu.

Kak yXe HEONHOKpPAaTHO YKa3bIBAJIOCh CYUTHIBAHME KOJA HAa HAKOIIUTEIE
uHopMaIMKu BEAYT CHUHXPOHHO TPU MArHUTHBIX W PE30HAHCHBIX CEHCOpa,
PACIOJIOKEHHBIX HA OKPYXXHOCTH, [0 JUWAMETPY PAaBHOW  OKPYKHOCTH
KOJUPYIOIIETO CJIOSl Ha HAKOMUTEe MH(POPMAIIUU.
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PI/ICYHOK 6. Ha PUCYHKC IIOKa3aHa KOMIIICKCHAA CHCTCMA, MMCIOIasd (I)YHKHI/II/I
YCTAaHOBKH UM CHUTBIBAHUA KOAA C MHOT'OCJIOMHOI0 HAKOIIMTES I/IH(bopMaI_II/II/I.

Kak yxe HEOOHOKpAaTHO YKa3blBAJIOCHh CUWUTHIBAHME KOJAa HA HAKOIUTEIE
uHpopManuu BEAYT CHUHXPOHHO TPH MAarHUTHBIX M PE30HAHCHBIX CEHCOopa,
pPACIIONIOKEHHBIX HA  OKPYKHOCTH, II0 JHAMETPY pPAaBHOW  OKPYKHOCTH
KOAMPYIOIIETO CJI0sI Ha HAKOIUTENIEe NHPOPMALUH.
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Pucynoxk 7. Ha pucyHke mnokazaHa cHCTEMa YCTAHOBKH, OpPHEHTAllUU H
KOJUPOBAHUS W JCKOAUPOBAHMUS MHOTOCIOWHOTO HakKomutens uHpopmaiuu B
TEXHUYECKOW HAJACHCTEME HCTOYHUKA JIa3€pHOTO WU3IyYeHHUs, B OOJBITUHCTBE
ciydaeB paboTaroieii ¢ 0JTHOPA30BBIMH ONTUYECKUMH UHCTPYMEHTaMHU.
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Pucynok 8. Ha pucyHke mnokazaHa CTpyKTypa MHOTOCIOMHOTO HAaKOIUTENs
uH(popmaIuu, B KOTOpPOM ciion He (opmupyrorcs u He GOpMATUPYIOTCS MpU
MIOMOIIIY JIA3€PHOTO Jy4a, a B KOTOPOM CJIOM (POPMUPYIOTCSI METOJOM MOCIOMHON
MOJIMMEpU3AIMM C TeYaTaHueM CTPYKTYphl QopMara KakIOTro CcJos TMOocIie
COOTBETCTBYIOIIEH MOMMMEPHU3ALUN MPEIbIAYIIEr0 CJIOsS TEepe] HAaHECEHUEM U
MOJIMMEpU3aIel MOCIEAYIOIIEro CIOs.

[Hudpamu Ha pucyHKe 0003HAYEHBI:

201 — mHO KapKaca MHOTOCJIOMHOTO HAaKOMUTENs WH(OpMaIIUn

202 — HapyxKHas IIWIMHAPUYECKAs TOBEPXHOCTh KapKaca MHOTOCIOWHOTO
HAKOMHUTES HHPOPMAIHH
203 — T1eHTpasibHOE 0a30BOC W OPUCHTHPYIONMIEE OTBEPCTHE Kapkaca

MHOTOCJIOMHOT'O HaKOMUTEIs HHOpMaIuu
204 — HapyXHBIA 3alIUTHBIA, ONTHYECKU MPO3PAYHBIN CJIOW MHOTOCIONHOTO
HaKomuTens: nHbopMaIuu

205 — nmocnenoBarenbHas UWEpapxXus CIOEB  MHOTOCIOWHOTO HAKOIMUTEIS
uH(pOpMaIuu, IEpBBINA CIOU

206 — mocnenoBarenbHas HWEpapXus CIOEB  MHOTOCIOMHOTO  HAKOIMWTENS
nH(pOpMAaITUH, TIOCIICTHUHN CIION

207 — ueHTpupyOIlass M OpPUEHTUPYIOIIAs BTYyJIKa KapkKaca MHOTOCIOWHOTO

HaKomuTeN s HH(pOpMaIIIH.
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B coBpeMEeHHOM MpPOU3BOACTBE Ja3€pHBIX JUOJOB U CBETOAUOIOB TAKKE IIMPOKO
MPUMEHSIOTCS TMOKME aBTOMAaTU3WPOBAHHBIE TEXHOJOTMYECKHE  CHUCTEMBI,
BKJIFOYAIOLIME HAan0O0JIee BayKHBIE U KIIFOUEBBIE Y3716l 1 MEXaHU3MBI, YIIpaBIIsIEMbIE U
KOHTPOJIMPYEMBIE IIPOLECCOPAMHU C JIEMEHTAaMH UCKYCCTBEHHOI'O HMHTEJUIEKTa U
aJaNTUPYIOIIUMUCS K TMOCTOSSHHO HM3MEHSIONIMMCS YCIOBUSM C HPUMEHEHUEM
HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

[Ipu >TOM, HEOOXOMMO OTMETUTHh TOT (PAKT, YTO COBPEMEHHOE MPOU3BOJCTBO
CBETOAMOJIOB M Ja3epHBIX JHMOJOB HACTOJIBKO OTPabOTaHO, YTO MOBTOPSEMOCTH
MapaMeTpoOB MPOYKTa U UX MOHOTOHHOCTh OOECIIEUMBAIOTCS 32 CUET BHIOTHEHUS
BCEX OCHOBHBIX TPEOOBaHUI TEXHOJIOTHYECKOTO MpOoIecca.

HexoTopbie HeCyllleCTBEHHbIE OTIWYHUSI B MapaMeTpax MOTYT BO3HUKHYTh, €CIIU
Opath MPUOOPHI PA3HBIX MPOU3BOIUTEICH.

OTO CBSI3aHO C TEM CHEHU(PUUYECKUM YCIOBHUEM IMPOEKTHUPOBAHUS U CEPUIHOIO
IPOU3BOJICTBA CBETOAMOJOB M JIA3€PHBIX JAMOJIOB, YTO B HACTOSIIEE BpeEMs
OTCYTCTBYET €JIMHasg WHTEpOpeTalus TEPMUHOB U METOJUK ONpeleTeHUs
CBETOTEXHMUYECKUX IapaMETPOB: CUJa CBETA, CBETOBOM IMOTOK, JOMHHHPYHOLIAs
JUTMHA BOJIHBI, 3 PEKTUBHOCTD U T.J..

[Ipu oqrHAKOBOM IJIMHE BOJHBI B MAKCUMYME CIIEKTPA U3IyUYECHUS JOMUHUPYIOLIAs
JUTMHA BOJHBI MOYKET HECKOJIBKO pa3nyaTrhCs, 1aBas HECKOJIBKO JPYroil OTTEHOK
CBETA, HO KOHEYHO, HE APYTOM LBET.

Yro KacaeTcsi TaKOro KpUTHYECKOro MapameTpa, Kak 3aBUCUMOCTD JUTMHBI BOJIHBI
U3ITyYEHUsI OT TOKAa HAKauKH, TO B MIPEAJIaraéMoOM YCTPOMCTBE ATOT MapaMeTp Oyaer
ropasJio Jiydile, T.K. B JJla3epax 3TOT napameTp 0oJiee CTaOuIIeH W MpeIoKEHHas
CUCTEMHas TEHJEHUUs MPUMEHEHUS AKTUBHBIX AHAIMTHUYECKHX IPOLIECCOPOB C
AKTUBHBIMHU 3JIEMEHTAMH UCKYCCTBEHHOI'O MHTEIIJIEKTA MTO3BOJIIET ONTUMU3UPOBATH
AT MapaMEeTphl B CTAaHAAPTHOM paboueM Mpoliecce.

JlpyToii acmeKT - €ciiu UCHOJIb3yeTCs IIOMUHO(OP U CO3/IaHus IIBETa, TO 3/1eCh
BOOOIIIE BCE JOJDKHO OBITh XOPOIIO CO CTaOWMJIBHOCTHIO JUIMHBI BOJIHBI B
3aBUCUMOCTH OT TOKA HAKaYKH U OT pabouei TeMIepaTyphl.

Ecnu cpaBHUBATh ¢ OOBIYHBIMH LIBETHBIMH CBETOJMOAAMM: KPACHBIMH, JKEITHIMH,
3€JIEHBIMM, TO TaM JJIMHA BOJHBI U LBET TAKXKE 3aBUCAT OT TEMIIEPATYPBI, TaK Kak
IIMPHUHA 3aMPEUICHHON 30HbI 3aBUCUT OT TEMIEPATYPHI.
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OOBI4HO JJIMHA BOJIHBI YBCIIMINBACTCA C pOCTOM TCMIICPATYPHI.

C TOKOM HakKauyku 0OBIYHO (HO HE BCEr/1a) MPOUCXOIUT TOXKE CaAMOE, MIOCKOJIbKY IpU
IpONyCKaHUM TOKa Mpuodop pazorpesaercs. llpu Hakauke roMuHOpOpa, Kak B
OIMCAaHHOM HaMM Clly4yae, pa3orpeB OyAeT ropa3zo MEeHbIle, HOCKOIbKY OCHOBHOE
IPOTEKaHUE TOKA OyJIeT 1aJeKO OT MECTa U3ITyUEHUSI.

Kpome Toro, 60IBIIMHCTBO TIOMHUHO(MOPOB JAETacTCsl HA MaTepuanax, UMEIOIInX
MEHBIITYIO 3aBUCUMOCTD JJIMHBI BOJIHBI OT TEMIIEPATYpPbl HEXKENU MOTYyIPOBOAHUKH.

Tak 4TO, MOKHO OXHUJATh B MPEIOKEHHOM YCTPOUCTBE OOJBITYIO CTAOMILHOCTh
JUIMHBI BOJIHBI M I[B€Ta OT TEMIIEpaTyphl, TOKA HaKaykh U, CIEJOBATEIbHO, OT
pexuMa pabOThl - HENPEPHIBHOIO WM HUMITYJIBCHO MOJYJUPOBAHHOTO.

Teneps 0 APYTUX CPAaBHUTEIBHBIX XapAKTEPUCTUKAX U NOTCHIIMAJIbHBIX IpOOieMax.

TexHuKa U TEXHOJOTUS BBIPALMBAHUS SMUTAKCUAIBHBIX CTPYKTYp MOTYT TaKKe
MHULMAPOBATh  CHCTEMHBIE  PACCTPOMCTBA M  MPOOJEMHBIE  COYETAHMS.

D10 Bce ObUIO MpaBWwiIbHO JieT 25-30 Hazaa, KOTJa OCHOBHOM TEXHOJOTHEH
BBIPAIIMBAHUSl AMUTAKCUAIBHBIX CTPYKTYp OblIa >XuaKo(da3Has »SIUTAKCUS, a
IPUHITUIIBI PaOOTHI JIa3epOB HE OBLIN 10 KOHIA TTOHSITHBI.

Ceifuac BOCIPOM3BOJIUMOCTb TEXHOJIOTUU MPOU3BOJICTBA Ja3€pOB OYEHb BBICOKA,
YPOBHHU BbIX0J1a TOMHBIX On3ku K 100%.

HanexxHocTh COBpeMEHHBIX naxke oueHb MOIHBIX (5-10BT) na3zepoB cocraBisieT
100000-1000000 gacoB, HE XYK€, YEM Y CBETOIUOIOB, IIPH 3TOM TUIOTHOCTH TOKA B
naszepax B 10-1000 pa3 Bbie.

CoBpeMEeHHOE TMPOU3BOJICTBO J1a3€pOB OSTO ABTOMATH3UPOBAHHBIA TMpOIlECC,
MO3BOJISIONMINN BBIMTYCKATh JIa3e€pPhl B TEPMETHYHOM KOPITyCE€, C MPOCBETICHHOU
KPBIIIKOH, ¢ (OTONpHEeMHHKOM oOpaTHOW cBsizu ¢ 1menoit 0,58 B maccoBom
IPOU3BOICTBE.

B oTaenpHBIX CcHENHANBHBIX Clydasx, 3arpaTHas (QyHKIWS, KOHEYHO, Oyner
HECKOJIBKO JIOpPO’Ke, M3-3a 0oJiee MOITHOTO (Mo3ToMy OoJjiee JOpOroro) Kopiryca.
[Ipu 3TOM HamoO MOHMMAaTh, YTO JiazepoB BblyckaeTcsa B 100 pa3 meHble, yeM
CBETO/IMOIOB.
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Te cBeToamopl, MPO KOTOPHIE MBI TOBOPHM, TO €CTh MOIIHBIE CBETOAUOJBI, IO
TEXHOJIOTHH cOOpKU OJIM3KH K J1azepaMm. Hamo oTBoIMTE MHOTO Teria. ITO TpedyeT
cepbesHoro kopmyca. Mx nena ceituac toxxe 1-58, uto naxke Gomnplie, 4eM y Ja3epos.

B smutakcuu m B wafer processing cBeToauo bl B Jla3ephl ceiivac paBHBI U JaKe
CBETOAMO/IBI C OOJIBITUM KBAHTOBBIM BBIXOJIOM JOPOXKE.

Tak uTO JIa3€pbl IO HOCHC HC YCTYHAIOT MOIIHBIM CBCTOAMOJaM B IICPCIICKTUBC,
KOHCYHO.

OcobOenHocTu NPUMEHCHHUA OTACJIbHBIX 3JICMCHTOB TEXHUYECKOH MOJACHCTEMBI
KOAUPOBAHMA U ICKOANPOBAHUA

KOI[I/IPYIOHII/IG ITCKCPBI ABJIAIOTCA OPUTHMHAJIBHBIM TCXHUYCCKHUM PCIICHHUCM H Ha
X 0COOEHHOCTSIX UMEET CMBICII OCTAHOBUTHCS ACTAJIBHCC.

Kaxk YKE€ OTMCYAJIOCh paHEC - MCXAaHHM3M KOIUPOBAHHUA MW JCKOAWPOBAHMA
OCHOBBIBACTCA Ha MCTOAAaX U HpI/I60an MarHuTHOM 1 pGSOHaHCHOﬁ CIICKTPOCKOIINH.

OTO HaKIABIBACT OIPEACIEHHBIE OTPAHUYEHUS HA JU3alH DJIEMEHTOB 3TOU
TEXHUYECKON IIOACHUCTEMBI M BMECTE€ C OTHUM IIO3BOJSCT JOCTATOYHO IIOJIHO
MPOBECTHU MPOIECC YHU(PUKAIIUN TEXHUYECKUX PEIICHUH, MOJI0KEHHBIX B OCHOBY €€
KOHCTPYKTUBHBIX KOMITOHEHTOB.
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PucyHnok 9. Ha pucynke nokasaHo B CEUEHUH MECTO YCTAHOBKHU CEHCOPA-BTYJIKH U
KOAMPYIOMIETO IITeKepa MAis KOAMPOBAHUS M HACHTU(HUKALNUUA OJHOPA30BBIX
MHCTPYMEHTOB.

Mexy 1a3epHbIM IMOJIOM U KOJUPYIOIIUM IITEKEPOM UMEETCSl CUCTEMA JIMH3 JJIS
BBO/Ia JIA3€PHOTO JTyda B ONTHYCCKUI KaOeh.
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Pucynok 10. Ha pucynke moka3ana B O0JbIlIeM MaciTabe cucTeMa KOJIUPOBAHUS
OJIHOPa30BOT0 UHCTpyMEHTa. B ceyeHun mokasaHa yCTaHOBKA COJIEHOMAA CEHCOpa
MAarHUTHOW M PE30HAHCHOM CHEKTPOCKONHMM U MPOTOYKA HA IITEKEPE, B KOTOPOU
MOMENIAeTCs KOAUPYIOLIasi BTYJIKA.
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Pucynok 11. Ha pucyHke moka3aHO B CEUEHHMH MECTO YCTAHOBKHU AJICKTPOHHBIX
IJ1aT OTHOCUTENBHO Ja3€pHOro AM0a U KOJUPYIOLIETo IITeKepa.

JIJIs. TIOBBINICHNST MOIIIHOCTH W WHTEHCHUBHOCTH JIA3€PHOTO HM3IYYCHHS, JTOJIKHBI
NPUMEHATBhCS  Oojniee 3¢ (EeKTHBHBIC TIEUYaTHBIC TUIATBI C 0oJiee BBICOKUM
OBICTPOICHCTBUEM.

Moayab mne4aTHOM ILIATHI, KAaK JJIEMEHT TEeXHHYECKOW MOACHUCTEeMbl H
HOCHUTEJIb CYIIeCTBEHHOW HOBU3HbI

OCHOBHBIC OTJIMYUTECIBLHEIC IMPHU3HAKH TAKOT'O MOAYJIA CIICAYIOIIUC!

1.

MOAYJb  OJis1  YCTAHOBKH, OXJIAKACHUS, VYIPABJICHHUA W KOHTPOJIA
OHCPICTUYCCKHU HACBINICHHBIX OIITHYCCKHUX U J3JICKTPOHHBIX CHUCTCM

MCTOI €ro IIpoOn3BOJACTBA, BKJIIOUAIOIIMN KaK MHUHUMYM:

® JIBYXCTOPOHHIOIO [€YaTHYIO IUIAaTy, pAaCIOJIOKEHHbIE Ha OJHOU eé

CTOpOHE, reOMETPUYECKU COBMEUIEHHbBIE u AIIEKTPUYECKH
M30JMPOBAHHbIE MEXIY co0oH, AIEKTPOINPOBOIAIINE U
TEIJIONPOBOASAIINE TONOJIOTMYECKUE CTPYKTYPBI;

pPa3MEIIEHHYI0 Ha MPOTHUBOIIOJIOXKHOW CTOpOHE MEYaTHOW IJIAThI, Kak
MUHUMYM OJHY, CYMMHPYIOUIYI0 TEIJIONPOBOAAIIYI0 IUIOLIAAKY,
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CBSI3aHHYIO C TEIUIONPOBOASAIIMMU CTPYKTypaMH Ha IEPBOM CTOPOHE
YKa3aHHOM MEYaTHOM IIJIATHI;

® TEIUIONPOBOASAIINE KaHaJbl, COEIMHSIOIINE KOKIYIO u3
TEIUIONPOBOASAIINX CTPYKTYpP Ha OJTHOW CTOPOHE YKa3aHHOW IME4YaTHOM
miaTel C  CYMMHUPYIOWIEH  TOKOIPOBOJAIIECH  IUIONIAAKOM  Ha
IIPOTUBOIIOJIOKHOM CTOPOHE YKa3aHHOM II€YaTHOM IUIaThl, IPUYEM,
yKa3aHHbIE CYMMHPYIOIIAs TEIJIONPOBOASAIIAS IUIOMIAKa U YKa3aHHbIC
TEILUIONPOBOMSIINE  KaHAIbl  DJIEKTPUYECKH  M30JUPOBaHbl  OT
ANEKTPONPOBOMSIIMNX TOIMOJIOTUYECKUX CTPYKTYP.

Oco0eHHOCTH MTPOU3BOACTBA ANEKTPOHHBIX MMEYATHBIX IJIAT 1o TexHonoruu PUTM
(pazMepHOro U30UpPaTEIHLHOTO TPABICHUS METAILIA):

MOATOTOBKA MOBEPXHOCTH CTAJILHOW JIEHTHI (pyJioHA) (BMECTO CTaJbHOM
MOKET OBITh YKa3aHO - METAJTMICCKOMN );

HaHeceHue (OTOPE3UCTa;
nposiBiieHHe POTOpE3UCTa;

CKOPOCTHOE CTPYWHOE JIEKTPOXUMHUYECKOE MOKPHITHE HUKEIS (TOJIIUHON B
2-3 MUKpOHA);

CKOPOCTHOE CTPYMHOE AJIEKTPOXUMHUYECKOE MOKPHITUE MW (TOIIIUHON B
25-35 MUKpOH).

ITockOIBKY ATOT TEXHOJOTHYCCKUNM (PEHOMEH SBIIICTCS OCHOBHBIM 0a30BBIM
oTIMYHeM ¥ (OPMHUPYET MAKET CYIMIECTBEHHBIX MPEUMYIIECTB METO/Ia, aBTOP JaéT
HEKOTOPOE OOBICHECHUE ATOMY (PEHOMEHY.
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Pucynok 12. Ha pucyHnke nokazaHa TeXHUYECKasi CUCTEMa C MEYaTHBIMHU TIJIaTaMH,
BhINOJTHEHHBIMU 110 PUUTM TexHo0THM.

CKOpOCTHOE CTPYWHOE AIEKTPOXUMUUYECKOE MOKPBITUE - TAIbBAHUYECKUI MPOLIECC
B CEJIEKTUBHO OPUEHTUPOBAHHOM HANpPaBJICHHOM TOTOKE JJEKTPOJIUTA C




MOCTOSIHHOM, OOHOBJISIIOLIEH JJIEKTPOJIMT CHUCTEMOM PEUUPKYISIUU, B KOTOPYIO
BXOJIST:

1. eMKOCTB C JIEKTPOJUTOM C ONpeIeTEHHBIMU TTapaMeTPaMH PeKHUMa COAeP KaHuUs
ANEKTPOJINTA, KaK KOHIIEHTpPAllMd HUKEIS ¢ MEAH, TeMIepaTypbl, YPOBHS
KHCJIOTHOCTH WJIM MIEIOYHOCTH, TUIOTHOCTU JJICKTPUYECKOTO COMPOTHBIICHUS
(mpoBoaumocTH) (Oarogapsi NPEeUMyIIeCTBaM TEXHOJIOTUUA HET HEOOXOJUMOCTU B
HCIIOJTh30BAaHUN OPTaHUYECKUX OCBETIISIOIINX JOOABOK);

2. Hacoc ¢ GUIBTPOM;

3. aHon JJiA CTPYWHOM METaJTU3AlMK, KOTOPbIH MMEET PacCTBOPUMBIA B JTaHHOM
THUIIE€ DJICKTPOJUTA U HEPACTBOPUMBIM B JAHHOM THUIIE€ JIEKTPOJIUTA KOMIOHEHTHI,
YCTAHOBJICHHBIC TIOCIIEIOBATEIBHO MO XOAY JABWKEHHS DJIEKTPOJIUTA, MPUUEM
HEPACTBOPUMBI KOMIIOHEHT BBITIOJIHEH U3 KOMIIO3UTHOU YTJIEPOJ — YIIIEPOAHOM
TOKONPOBOJSAIIEH TKAaHHM, pAaCIOJIOXKEH MapauieIbHO  METaUIM3UPOBAHHOM
MOBEPXHOCTH U TOCIEIHHUM [0 XOAY ABWKEHHS AJEKTPOJIUTA U MIEPBBIM IEpPE.
MOKPBIBAEMOM TMOBEPXHOCTHIO (KaTo0M), 00a KOMIIOHEHTa IMOJICOCAUHEHBI K
MOJIOKUTEIIbHOMY ~ DJIEKTPUUECKOMY TMOTEHIMATy M HMMEIOT U30HpaTeIbHYyI0
PEryJIMPYEMYIO POHUILIAEMOCTD JJISI JIEKTPOJIUTA.

B dHOAC HMMCCTCA CHCTCMA PAaBHOMCPHOI'O pPaCIpCACIICHUA OJJICKTPOJIUTA IIO
IIJIOCKOCTH paCTBOPHUMOI'O KOMIIOHCHTA, KOTOpAasd aBTOMATUYCCKU ITOBTOPSACTCA Ha
HEPACTBOPUMOM  KOMIIOHCHTC u, CJICO0OBATCIBHO, Ha MCTaHHHSpreMOﬁ
IMOBCPXHOCTH — KATOJC.

Taxxe 0COOCHHOCTIMHU TIPOM3BOJICTBA AJICKTPOHHBIX IIEYATHBIX IIJIAT IO
texHosoruu PUTM saBisAroTCs ciiegyromue:

- ynasienue goropesucra
- TpaBJICHUE JKeJie3a C OAHOW CTOPOHBI Ha MOJIOBUHY TOJIITAHBI CTAIbHOM JICHTHI

- yIJaJleHUE TPOAYKTOB TPABJICHHUS C TOBEPXHOCTH a’pPOJAMHAMHYECKUM H
TUJIPOAMHAMUYECKUM BO3/ICCTBUEM

- OIPECCOBKA KUJKOTEKYUEU NOJTMMEPHOU KOMITIO3ULIUEHN 110 TAKOMY ITOPSAIKY:
® 3aJMBKa MOHOMEPOM
e [I0CJIEAYIOLIas MOJIUMEpU3aLUs

® TepMHUYECKas CTaOMIIU3aIUS
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- TpaBJICHUE KeJie3a CO BTOPON CTOPOHBI (C TEMU K€ OTIUUHUSIMH )
- OMPECCOBKA CO BTOPOM CTOPOHBI (C TEMHU K€ OTIUYUSIMH )

- HAHECEHHE MMPOTEKTOPA Ha JIEKTPOIIPOBOIHBIE CTPYKTYPbI

- IOKPBITUE B BAKYYME BCEX TEIUIOMPOBOSIINX CTPYKTYP — CJIOUCTON CUCTEMOM U3
MOJYIPOBOJHUKOBBIX HAHO CTPYKTYPHBIX MOJUKPUCTAJUIMYECKUX aJIMa3HBIX
IJIEHOK.

Pucynok 13. Ha pucyHke mnoka3aHa TEXHHWYECKass CHUCTEMa CO CMEHHBIMHU
OJHOPA30BBIMU UHCTPYMEHTAMH U C MOJICUCTEMOUN KOAUPOBAHUS — JEKOAUPOBAHUS,
B KOTOPOM NEYaTHbIE IUIAThI BbITOIHEHBI 10 PUTM texHosnoruu.

23



CIIUCOK HUCIIOJIb30OBAHHOM  JIMTEPATVYPhI, TIIATEHTHAS U
JIMHEH3MOHHAA NTHOOPMAIIMA

IMTPMJIOKEHUE 1

United States Patent Application 20190080029
Kind Code Al
Kuo; Eric; etal. March 14, 2019

PROSTHODONTIC AND ORTHODONTIC APPARATUS AND METHODS

Abstract

System and method for developing a treatment plan for achieving a treatment goal
including creating a virtual model of a dental patient's dentition; transforming the
virtual model of the dentition using virtual prosthodontics to facilitate achievement
of the treatment goal; transforming the virtual model of the dentition using virtual
orthodontics to facilitate achievement of the treatment goal; iterating on the
transforming steps until substantially achieving the treatment goal; and generating
an orthodontic treatment plan and a prosthodontic treatment plan based upon the
substantially achieved treatment goal

[MTPMJIOXEHUE 2

United States Patent Application 20180353266

Kind Code Al

SONG; Joon-Yub; etal. December 13, 2018

SYSTEM OF MANUFACTURING ORTHODONTIC WIRE, METHOD FOR
MANUFACTURING THE ORTHODONTIC WIRE USING THE SAME, AND
ORTHODONTIC WIRE BENDING MACHINE FOR PERFORMING THE SAME

Abstract
In a system of manufacturing an orthodontic wire, a method for manufacturing the

orthodontic wire using the system, and an orthodontic wire bending machine for
performing the system, the system includes a teeth data obtaining part, a simulating
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part, a calculating part and a wire manufacturing part. The teeth data obtaining part
obtains present teeth data of a patient. The simulating part generates final teeth data.
The calculating part compares a predetermined threshold to a compared value
between the present teeth data of the patient and the final teeth data. The wire
manufacturing part selectively manufactures a wire for an orthodontic process or a
wire for a dentition maintenance process based on a compared result of the
calculating part.

I[TPUJIOXEHHUE 3

United States Patent Application 20180117356

Kind Code Al

BRAWN; Peter; etal. May 3, 2018

INTRA-ORAL LIGHT THERAPY APPARATUSES AND METHODS FOR
THEIR USE
Abstract

In some embodiments, an apparatus comprises a housing, an emitter, and an
electronic circuit. The housing is configured to fit within a patient's mouth. The
emitter is at least partially encased within the housing. The emitter is configured to
emit an effective amount of light to the alveolar soft tissue when the housing is
disposed within the mouth. The electronic circuit is operatively coupled to the
emitter. The electronic circuit is configured to control the emitter when the housing
Is disposed within the mouth and the apparatus is in use during orthodontic
treatment. The apparatus and its use for regulating tooth movement or maintaining
or improving oral tissue health are disclosed herein.

ITPNJIOXEHUE 4

United States Patent Application 20180028281
Kind Code Al

LI; Huamin; etal. February 1, 2018

COMPLEX ORTHODONTIC SYSTEM AND METHOD FOR
MANUFACTURING THE SAME
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Abstract

A complex orthodontic system comprises: multiple sets of dental appliances, and
the dental appliances have cavities of respective predetermined geometric shapes to
move teeth of a patient from an initial tooth arrangement to an expected tooth
arrangement gradually, wherein at least one set of the multiple sets of dental
appliances comprises two or more dental appliances of substantially the same
geometric shape. The resilience force of the dental appliance can be maintained
during the use period by using the complex orthodontic system, which can also
shorten the treatment cycle, save materials, and improve the treatment results and
the use comfort.

I[TPJIOXXEHHUE 5

United States Patent Application 20180028413
Kind Code Al

Craig; Bradley D.; etal. February 1, 2018

COMPOSITE MATERIAL HAVING CERAMIC FIBERS

Abstract

The present disclosure provides a composite material, a method of making and using
the composite material and dental products made by hardening the composite
material. The composite material includes a polymerizable component, ceramic
fibers and nanoclusters. Each of the ceramic fibers of the composite material has a
length and where the length of fifty percent of the ceramic fibers, based on a total
number of the ceramic fibers, is at least 50 micrometers and the length of ninety
percent of the ceramic fibers, based on the total number of the ceramic fibers, is no
greater than 500 micrometers. The composite material can also include discrete non-
fumed metal oxide nanoparticles. The composite material can be hardened to
become any one of a dental restorative, a dental adhesive, a dental mill blank, a
dental cement, a dental prostheses, an orthodontic device, an orthodontic adhesive,
a dental casting material or a dental coating.
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I[TPMJIOKEHHE 6

United States Patent Application 20180110603
Kind Code Al
Stipek, SR.; John P.; etal. April 26, 2018

PHYSICAL AND VIRTUAL SYSTEMS FOR RECORDING AND SIMULATING
DENTAL MOTION HAVING 3D CURVILINEAR GUIDED PATHWAYS AND
TIMING CONTROLS

Abstract

One embodiment of the apparatus and method comprises a physical recording
instrument (2000) for forming a right and a left side engraved analog (150), the
analogs (150) being subsequently attached to a physical articulating instrument
(3000), the analogs (150) with timing controls then serving as guides for simulating
the motion of mounted patient dental models (142). Another embodiment comprises
a digital recording system (4000) for generating the right and left side virtual
engraved analogs (150), the analogs (150) being subsequently milled or digitally
formed in a CNC rapid prototyping machine, the analogs (150) then being attached
to the physical articulating instrument (3000), the analogs (150) with the timing
controls serving as guides for simulating the motion. Some of the foregoing
embodiments facilitate production of technologist fabricated dental restorative and
orthodontic treatments. Another embodiment comprises the digital recording system
(4000) for generating the right and left side virtual engraved analogs (150) and a
virtual articulating instrument (5000) for virtual simulating of mandibular jaw
motion. Some of these digital workflow embodiments facilitate production of milled
or digitally fabricated dental restorative and orthodontic treatments.

28



I[MTPUJIOKEHUE 7

United States Patent Application 20180250099
Kind Code Al
Lai; Ming-Lai; etal. September 6, 2018

ORTHODONTIC APPLIANCE HAVING CONTINUOUS SHAPE MEMORY

Abstract

Continuous adjustment appliances are provided that can store a large number of
geometries that can be successively accessed throughout orthodontic treatment, with
each geometry can correspond to an arrangement of the patient's teeth. An appliance
according to the present disclosure can be stimulated to transition among the myriad
geometries, which can include changes to the overall shape of the appliance as well
as the position and geometry of the cavities corresponding to a patient's teeth.
Methods of creating the continuous adjustment appliances and methods of treatment
using the continuous adjustment appliances are also revealed.

I[MTPMJIOKEHUE 8

United States Patent Application 20180140406

Kind Code Al

BRAWN; Peter; etal. May 24, 2018

INTRA-ORAL LIGHT-THERAPY APPARATUSES AND METHODS FOR
THEIR USE
Abstract

In some embodiments, an apparatus comprises a housing, an emitter, and an
electronic circuit. The housing is configured to fit within a patient's mouth. The
emitter is at least partially encased within the housing. The emitter is configured to
emit an effective amount of light to the alveolar soft tissue when the housing is
disposed within the mouth. The electronic circuit is operatively coupled to the
emitter. The electronic circuit is configured to control the emitter when the housing
is disposed within the mouth and the apparatus is in use during orthodontic
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treatment. The apparatus and its use for regulating tooth movement or maintaining
or improving oral tissue health are disclosed herein.

ITPUJIOXXEHUE 9

United States Patent Application 20180263732

Kind Code Al

POKOTILOV; Pavel; etal. September 20, 2018

VIRTUALLY REPRESENTING AN ORTHODONTIC TREATMENT
OUTCOME USING AUTOMATED DETECTION OF FACIAL AND DENTAL
REFERENCE OBJECTS

Abstract

A computer-implemented method for virtually representing an orthodontic
treatment outcome using automated detection of facial and dental reference objects
is disclosed herein. The computer-implemented method may involve modeling
initial positions of an orthodontic patient's teeth in a three-dimensional (3D) virtual
model and determining the effect of application of various force systems applied
through an orthodontic treatment plan on the patient's teeth. Images of the patient's
face may be used to identify facial reference objects. Dental reference objects of the
patient's dentition may be identified from the 3D virtual model. A relationship
between the facial reference objects and the dental reference objects may form the
basis of modifications to the orthodontic treatment plan and/or modeling final
orthodontic positions of the orthodontic treatment plan.
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DENTITION CONTROL METHOD
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Abstract

A method for adjusting/monitoring an orthodontic appliance worn by a patient.
Creating a numerical three-dimensional reference model of at least a part of a
patient's arch. Creating a numerical three-dimensional reference model of the teeth
of the at least a part of the patient's arch. Acquiring at least one updated image, under
actual acquisition conditions, and searching, by deformation of the initial reference
model, for an updated reference model corresponding to the positioning of the teeth
during the acquisition of the updated image. Determining, depending a comparison
model corresponding to an anticipated positioning of the teeth, a comparison model.
Comparing the updated reference model with the comparison model. If comparison
leads to an unsatisfactory result, creation of a replacement orthodontic appliance, by
modification of the orthodontic appliance worn or by creation of a new orthodontic
appliance, the replacement orthodontic appliance being configured accordingly.
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DENTAL APPLIANCE COMPLIANCE MONITORING
Abstract

The present disclosure describes devices, systems, and methods for monitoring use
of an oral appliance in an oral cavity using extra-oral sensor(s). One method includes
sensing one or more physical properties of an oral appliance using an extra-oral
sensor, providing a compliance signal from the extra-oral sensor, the compliance
signal comprising an electronic representation of the one or more physical properties
of the oral appliance, identifying one or more patient compliance factors based on
the compliance signal, the one or more patient compliance factors providing a basis
to identify an extent of compliance of usage of the oral appliance with an orthodontic
treatment plan, and providing one or more compliance indicators based on the one
or more patient compliance factors, the one or more compliance indicators providing
a basis to indicate the extent of compliance.
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OPTICAL COHERENCE TOMOGRAPHY FOR ORTHODONTIC ALIGNERS

Abstract

Methods and apparatuses for 3D imaging (including 3D optical coherence
tomography imaging) to measure the shape of orthodontic aligners, teeth, and other
oral structures simultaneously, in-vivo or in-vitro. These methods and apparatuses
may be used to determine contact locations of aligners with teeth and/or teeth with
other teeth with very high precision, including determining the size of gaps where
they are not in contact. These measurements may be used design, modify or replace
an aligner and/or to verify aligner fit. 3D models of the whole aligner and teeth may
be generated.
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GENERATING A VIRTUAL DEPICTION OF AN ORTHODONTIC
TREATMENT OF A PATIENT

Abstract

A computer-implemented method for generating a virtual depiction of an
orthodontic treatment of a patient is disclosed herein. The computer-implemented
method may involve gathering a three-dimensional (3D) model modeling the
patient's dentition at a specific treatment stage of an orthodontic treatment plan. An
image of the patient's face and dentition may be gathered. A first set of reference
points modeled on the 3D model of the patient's dentition and a second set of
reference points represented on the dentition of the image of the patient may be
received. The image of the patient's dentition may be projected into a 3D space to
create a projected 3D model of the image of the patient's dentition. Based on a
comparison of the first reference points and projections of the second set of reference
points, a modified image of the patient may be constructed and/or modeled.
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