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OO0mast nagopManus 0 3aAIUMTHOM KOAHPOBAHUE ONTHYECKHUX JUCKOB M HU(PPOBHIX
BHEIHUX HOCHUTeJIeil HHGoOpManuu

Bce npoekThl 3Toi rpynibl TEXHUYECKUX PEIIEHUH 0a3UpyIOTCS Ha OJHOM METOJIE
KOAMPOBAHUS U MOCIEAYIOMEN HACHTU(DUKAIINY 3aHCH KOAUPYIOIIETO 3JIEMEHTA.

CylHOCTh MNpUHIMIA COCTOMT B HAHECEHUM Ha 3aIIMIIAEMbIH  OOBEKT
KOJUPYIOIIETO MOKPBITUS WIM €r0 TEXHOJOIMYECKOr0 3KBHUBAJIIEHTA W MOCIETYIOLIErO
U3MEPEHUS TOJIIIHMHBI 3TOT0 TOKPBITHSL, ONIPEACIIIONIETO COBIIAJCHUE NN HE COBIIAJICHUE
PE3yJIbTaTOB U3MEPEHUS C KOJOM.

IIpy coBnageHUM INOJYYEHHOIO pe3yjbTaTa C YCTAHOBJICHHBIM ITPOUCXOAMT
MOJIOKUTENbHAS UACHTU(PUKALMS KOAUPYIOLIErO 3JE€MEHTa, HIpPU HECOBHAJACHUHU
IPOUCXOAMUT OTpULIATENbHAS UICHTU(UKALIMSA U OCTAaHOBKA UM OJI0KMpOBaHHE pabovero
LMKJIa 000PYI0BaHUS WU NOTPEOUTEN HHPOPMALUU, HATPUMED, KOMITbIOTEPA.

JlonoJTHNTe IbHbIE TEXHOJIOTHYeCKHe 0CO0EHHOCTH

TexHomornyecku BOMPOCHl HAHECEHUS CHELMATIBHBIX MOKPBITHM pEIIeHbl U 3Ta
TEXHOJIOTHs OblJIa MHOTOKPAaTHO NPOBEPEHA Ha aHAJOTMYHBIX 337adax, CBSI3aHHBIX C
KOHTPOJIEM TOJIIMHBI MJIEHOK Ha MaHENsAX COJHEUYHBIX Oarapel W B TpPagUIIMOHHOM
MOJIyITPOBOJJHUKOBOM ITPOU3BOICTBE.

JlomoiHUTEIbHbIE OCOOCHHOCTH M BO3MOKHOCTH IPHUMEHEHUsS] TEXHOJIOTHH,
NPUMEHUTEIBHO K HOBBIM YCJIOBMSIM, BO3HMKIIMM Ha PbIHKE HOCHTeledl H
HaKonureJed nHGoOpMaUU B TEYCHUU MOCJIeTHEr0 rojaa

B cBsi3u ¢ mosiBieHHeM HOBBIX (POPMATOB 3alMMCH M YTEHUS Ha ONTHUYECKUX
HOCUTENSAX MH(OpPMALMKM C UCIOJIB30BaHUEM TOJIyObIX JIa3€pOB, U B CBSI3U C HA4YajioM
IPOM3BOJICTBA MHOTOCJIOMHBIX ONTHYECKUX JHCKOB, Oa3MpyIOUIMXCS Ha OSTOM ke
TEXHOJIOTUU, NPEIJIOKEHHBIE MNPUHLMIBI W TEXHUYECKUE PELICHHUS MO 3alUTHOMY
KOJAMPOBAHUIO TpuoOpenu enié Oosblliee 3HAYEHHE, TaK KaK KOJWYECTBO 3aMMCaHHOMN
MH(pOpMAIIMU Ha KaXJIOM JUCKE YBEIIMUMUBACTCA U OTCYTCTBHUE 3aIUThI MPUBOJUT K BCE
OOJBIIMM MOTEPSIM CEKPETHBIX MM KOH(DUICHIIUATBHBIX TAHHBIX.

B nononHeHue k yxke mnepeaaHHol wuHGOpMAMU HEOOXOAMMO YKa3aTh
BO3MOYHOCTH I10 KOJUPOBAHUIO KAXKJIOI'O CJIOS B MHOT'OCJIOMHBIX JUCKAX, IIPU KOTOPOM
KOJMPYETCS KaXIbld YpOBEHb CIIOEB 3allMCH, UYTO SBJSETCS CYIIECTBEHHBIM
YCOBEPIICHCTBOBAaHUEM  CHUCTEMBbI  (OpMATUPOBAHUS  ONTHUYECKOTO  HOCHUTENS
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uHbopMaI B TPEXMEPHOM BBIPAKEHHHM U SIBISETCS CPEACTBOM oOOecredeHus (s
0c000 BOXXHOU U CEKPETHON MH(OpMAIINK) JIOKATHHOTO M30UPATEILHOTO KOJUPOBAHUS
uH(pOpMaIK B TIpeiesaXx OJHOTO JIUCKA.

Opranu3anus KOPNOPATUBHBIX CUCTEM 3ALIUTHI

IIpenmoxeHHass  TEXHOJIOTMS ~ OPU  OPraHU3alUM  CUCTEMbI  3aIUThI
MH()OPMAIIMOHHBIX MOTOKOB B Mpejenax OJHOM KOpropaluu 00ecleurnBaeT 3alluTy Ha
HECKOJIBKMX CHUCTEMHBIX YPOBHSX, BKJIKOYAs M OTCIICKUBAHWE B CHUCTEME PEAIBHOTO
BPEMEHHU COCTOSIHUSI U MECTOHAXO0XKICHUS KaXKJI0r0 AUCKA, UMEIOILIETOCS B KOPIIOPALIUH.

IIpy wuCHONB30BaHUM MPEIIOKEHHBIX METOAOB KOJAUPOBAHMS, IS 3alUThI
uHpopMal Ha MOOWJIBHBIX BHEHIHUX HOCHUTEJSIX HHQOpMAIUU, MNpPEanoaracTcs
MOJIy4YEHUE TE€X KE MPEUMYLIECTB, YTO U IPU PUMEHEHUN HA ONTUYECKUX HOCUTEISIX U
HAKOMUTEJSIX UHGOPMAIUH.

N3meHeHus1 B CTPYKTYpe M IPAHMLAX HCIIOJB30BAHNS MPOAYKTA, CO3JaAHHOTO
B pe3yJibTaTe peajn3alny NpPoeKTa

Taxkum oOpazom, Ha 6a3e aHATOTMYHBIX PEIICHUH MOXHO CO3/]aTh KaK MUHUMYM
JIBa MPOEKTA ¢ OOIBIITUM KOJWYSCTBOM ANIUTMKAIINN B KaKIOM:

° MPOCKT TEXHOJOTHH JJIi KOAUPOBAHUS ONTHYECKUX HAKOIUTEIICH
uHpopMan B BHJIC AWCKA, BKIIOYAIOMHMA W COOTBETCTBYIOIIEE aHAJTUTHUYECKOE
CEHCOPHOE YCTPOMCTBO, KOTOPOE MOKET B CBOIO OUYEPE/Ib UMETh MHOKECTBO aNTIIMKAIIUM
B CaMBIX Pa3IUYHBIX chepax U OTPaCIIX

° MPOEKT JJIsI KOAMPOBAHUS U 3alTUTHI HHGOPMAIIUA Ha MOOMIIHHBIX BHEIITHUX
HOCUTENSAX WH(GOpPMAlMK, BKJIIOYAIONMA W COOTBETCTBYIOIIEE MOOWIBHOE WIH
CTaIlMOHAPHOE CEHCOPHOE M3MEPUTEIHHOE AHATUTHYECKOE CPABHUTEIILHOE YCTPOUCTRO,
TaK)Ke UMEIOIIee MHOKECTBO allIJIMKAIINN U JU3aUH-MOJIEICH.

JlonmosiHUTE/IbHBIEC YCTPOMCTBA U CUCTEMbI, KOTOPbIe MOI'YT ObITh CO3aHbI HA
0a3e Tex ’Ke NPUHUMINAIBHBIX TEXHOJOTHYECKUX pelleHuil

B cocraB npoekToB mpu TpeOOBaHMM TMOTPEOUTENST MPOEKTOB MOXKET OBITh
BKJIFOYEH pa3liell, KacarollIMIICAd TOMOJHUTENbHBIX YCTPONCTB, C MOMOIIBI) KOTOPBIX
dbopmupyeTrcsi BCs KOpIIOpaTUBHAs CHUCTEMa OXPaHbl MU 3alIUTHl HMHPOPMAIMOHHBIX
IIOTOKOB B IpeJiesiaX OJTHOM KOPIIOpaIliy Wik TPYIIbI Kopriopaiuii uiu (mo Poccutickoit
crienuuKke TOCKOPIOpalrii) OTIAEIbHBIX HAyYHO-HUCCIEI0BATEIbCKUX YUPEKICHUM,
aKaIeMUYECKNX UHCTUTYTOB U KPYIIHBIX YUPEXKICHUN B CUCTEME 3[IPABOOXPAHEHUSI.



B kaudecTBe crenuanbHOrO MPOJAYKTa MOXKET OBbITh CO3/laHa CUCTEMa 3alllUThI
uH(popMalMl HE TOJbKO B OOJACTH XpaHEHUs, HO U B ONEpPaTUBHON o01acTH, Mpu
repelau€ KOMaHJ U CHUTHAJIOB B YCIIOBUSIX APMEMCKHMX YAaCTE€d M COCIUHEHHU WU B
YCIIOBUSIX BOEHHO-MOPCKOTO (hJoTa.

B coBpemMeHHBIX YCI0BUSIX, KOT1a MH(OpMaLKs KOHLEHTPUPYETCS B OTHOCUTEIBLHO
OUYEHb MAJIbIX pa3Mepax U 00bEMAX YCTPOUCTB Uil €€ XpaHEeHHUsI, BOSMOXKHBIN yuiepO OT
HECAaHKIIMOHUPOBAHHOT'O MJIM MPECTYITHOTO BX0Jla B 3TH MAacCUBbI MH(OPMALIUU, MOXKET
ObITh MPEJOTBPALLEH WM JOKAIW30BaH NPU TMOMOLIM CO3JaHUsl CIEHHUATbHON
UHOPACTPYKTYpPhl ~ YKa3aHHBIX  3alllUTHBIX  CHCTEM, KOTOpas MOXET  ObITbh
CTaHJAapTHU30BaHa B TMpefenax cheuupuKd JaHHOTO MUHHUCTEPCTBA, TJIaBHOTO
YIOPaBICHUSI WM CTPYKTYPHBIX KOPIOPATHBHBIX COEIMHEHUN M MpEeNnpHUsaTHil Oojee
HU3KOI'0 OPTaHU3ALMOHHOTO YPOBHSI.

KonduaeHunaabHOCTH MHPOPMALIUHA

bonee nonpoOHO (B 00bEMax BBHIXOIAIUX 32 MPEACIIbl HACTOSIIEH MPE3CHTAIINH U
WUTIOCTPATUBHBIX MaTepuajiax K Heil) Bcsg HeoOxoaumass mH(popMaiusi MOXKET ObITh
MPEeNOoCTaBlIeHa TMPHU JOKYMEHTAIbHO-IOPUINYECKOM (OPMYIUPOBAHUN HaMEpPEHUMN
MOTEHIIUAJILHOTO TOTPEOUTEINSI WU MapTHEPA, MOCIe MOAMNUCAHUS C HUM JIOTOBOPOB O
KOH(UIEHIIUATHFHOCTH (TI0 B3aMMHO COTJIACOBAHHOM, MPUEMIIEMOM JUisi 000UX CTOPOH,
IOpUInYecKoil popme).

Jlnst Gosiee MONHOrO MPEACTABICHUS O CYIIECTBYIOMIMX (DU3UYECKUX OCHOBAX
BBITIOJTHEHUS OTIEpAIIUi KOAUPOBAHUS U PACKOIUPOBAHUS ONITHUECKUX IUCKOB IPUMEHEH
MarHUTHBIA PE30HAHCHBIN METO/I, KPATKOE OMMCAHUE KOTOPOTO MPUBOJIUTCS HUXKE.



KpaTkoe onucanue pe3oHAHCHOTO MeTO/1a

Meton mpexycMaTpuBaeT CO3JaHUE TEPEMEHHOTO SJCKTPOMATHUTHOTO TIOJSI B
IPOCTPAHCTBE, B KOTOPOM pacIiojaraercs UcciaeayeMblii oOpaser. DTo mojie sBIsieTCs
MOCPETHUKOM MEXKy PE30HAHCHBIM KOHTYPOM M HCTIBITYEMBIM 00Pa3IioM.

C oaHOI CTOPOHBI, PE30HAHCHBIA KOHTYD SIBISETCS IMUTTEPOM (M3JIydaTesieM)
ATOTO TIOJIAA, & C IPYTOi — aKIEenTOPOM (TyBCTBUTEIIBHBIM JIEMEHTOM), TEX U3MEHEHUIN
B DJIEKTPOMArHUTHOM I10JI€, KOTOPbIE BHOCUT UCIIBITYEMbIN oOpasel. [laxe B OTCyTCTBUU
UCTIIBITYEMOTO 00pa3iia co3/1aBaeMoe COJICHOUIOM TIEPEMEHHOE JIEKTPOMArHUTHOTO TI0JIe
SBIIIETCS CYMMOW JBYX DJIGKTPOMAarHUTHBIX TIOJIEH, KOTOpbIE€ U3MEHSIOTCS B
npotuBo(dasze ApyT apyry.

OmHo 1ose mopokIaeTCs NU3MEHEHUEM MAarHUTHOM MHIYKIIMKM COJICHOM 1A U UMEET
CBOUM CIIEJICTBHEM BUXpeBoOeE AuekTpuyeckoe nojie (Maxwell-Faraday equation). Ipyroe
MOPOKIAETCSI U3MEHEHUEM AJIEKTPUUECKOTO MOJIsl, CO3JAHHOTO PA3HOCTHIO MOTEHIIMAJIOB
MEXIy KpallHUMH HaubOoJjee ynan€HHBIMH JAPYT OT JApyra BUTKAMH COJEHOHWAa (eciu
oOpaserr TOMENIEH BHYTPh COJICHOWJA) WM Pa3HOCThIO TOTCHIMAIOB MEXKIy
OJIMKaWIIUM K TIOBEPXHOCTH M3MEPSEMOro 00pasiia BUTKOM M caMUM 00pasrioM (eciu
oOpaselr pacrojioKeH HAMPOTHB TOpPIA COJICHOWIA), W HMMEET CBOMM CJICJACTBHEM
BUXpeBoe MarHuTHoe nojie (Ampere's circuital law with Maxwell's correction).

[Ton BO3mEHCTBHEM BHENIHETO TIEPEMEHHOTO 3JIEKTPO-MAarHUTHOTO TIOJS B
UCIIBITYEMOM 00pasiie, B 3aBUCHMOCTU OT €ro MPHUPOIbI, MOTYT HHIYIIUPOBATHCS TAKUE
ANIEKTPUYCCKHUE SBIICHUS, KaK JIMTHCWHBIC U BUXPEBBIC TOKU MPOBOJAMMOCTH, TUHEHHBIC U
BUXPEBBIE TOKM CMEIIEHUS, a TaKXe JMHEHHbIE W BHUXPEBbIE HWOHHBIE TOKHU
(YmopsiIoUeHHOE JIBMOKCHHE HOHOB). B COOTBETCTBHM C TPHUHITUIIOM CYTCPIIO3HIIHH
MoJIe 9TU DJIEKTPUYECKUE SBJICHHUS BHOCSAT HCKOKECHHS BO BHEIIHEE IEPEMEHHOE
AIIEKTPOMArHUTHOE TIOJIE.

OTH UCKWKEHHUS BOCIPUHUMAIOTCS COJEHOWJIOM PE30HAHCHOTO JIaTYHKA.
Pe3oHaHCHBI KOHTYp, B COCTaB KOTOPOTO BXOJUT 3TOT COJICHOHWJ, M3MEHSICT CBOE
MOBEJCHUE AaHAJIOTUYHO TOMY, Kak eciu Obl B €ro coctaB ObUTM 100aBIICHBI
JOTIOJTHUTENIBHBIC AJIEMEHTBI: KOHJICHCATOP, WHIYKTUBHOCTH U PE3UCTOP.

COBOKYITHOCTh JIOTIOTHUTENBHBIX E€MKOCTHOTO, HWHAYKTMBHOTO M aKTHBHOTO
CONPOTHUBJICHUN TMpPEJCTaBIICT COOOW JOMOJHUTEIBHBIM WMIIEIAaHC, BHOCHUMBIA B

CUCTEMY HCTIBITYEMBIM 00Pa3I[OM, 3TOT aTpUOyT U U3MEPST PE30HAHCHBIN JTaTUUK.



N3meHeHus mapaMeTpoB PE30HAHCHOTO KOHTYpa OTPaXKAIOTCS B U3MEHEHUH €T0
aAMIUTUTYTHO-9aCTOTHOM XapaKTEPUCTHKE, @ HIMECHHO, MEHSIOTCS Pe30HAHCHBIC YacTOTa U
amMIUIMTya kKoHTypa. Hcecnmemyss STH M3MEHEHHUs, MOXHO CYAWTh 00 UMIIeTaHCe
UCCIIeyeMOoTo 00pasiia.



Ipunuun o6padoTKU JAHHBIX, MOJYYaeMbIX OT Pe30HAHCHBIX JATYUKOB

Pe3onaHCHBIN TaTYMK MO3BOJISIET ONPEACTUTh BEIMUYUHY CyMMapHOTO UMIIEAAHCA
UcclielyeMoro odpasma Ha pabodel gactore 3Toro natuamka (cm. «Kparkoe omucanue
pe3oHaHCHOTo MeToaa»). Cama 1o ce0e 3Ta BEIMYUHA MAJI0O HHPOPMATHBHA.

Ho Bc€ kopeHHBIM 00pa30M MEHSIETCS, €CIIM MBI UMEEM HAOOP JATYUKOB C Pa3HBIMHU
pabounmu dactoramu. B 3TOM ciydae BO3HHMKAeT BO3MOXKHOCTh HCIOJIb30BaTh
YHUKQJIBHBIH TPUPOAHBIH (eHoMeH, HaOMoIaeMblii BO BCEX THIIAX BEHICCTB:
HEOPTaHUYECKUX, OPTaHNYECKUX U OMOJIOTUYECKUX.

OTOoT (EHOMEH 3aKI0YaeTcsi B TOM, YTO BEUIECTBO MEHSET CBOH yAETbHBIN
UMIIEIaHC B 3aBUCHMOCTH OT YaCTOTHI, BO3ICHCTBYIOIIETO Ha HETO, JIEKTPUIECKOTO TTOJIS
¥ 3TO H3MEHEHHE 3aBUCHUT OT COCTaBa MCCIEAYEMOTO BEIIECTBA.

OTOT (EHOMEH HCCIENYyEeT M AaKTUBHO MCIOJbB3YeT OBICTPOPAa3BUBAIOIIASCS B
NOCTIC/IHEEe BpeMsi HAyYHOE HAINpaBJICHHE, HA3bIBAEMOE HWMIICJAaHCHOW W PE30HAHCHOM
CrieKTpockonuei. B aHrIosI3pIYHBIX MCTOYHMKAX e€ damie HasbiBaloT Electrochemical
Impedance Spectroscopy (EIS) (Dnexkrpoxumuueckass UMIIEIaHCHAS CIIEKTPOCKOIHUS
(BUC)) (cm. http://en.wikipedia.org/wiki/Electrochemical impedance_spectroscopy).

HUmneodancnaa cnekmpockonus - impedance spectroscopy - METOJl UCCIIEA0BaHUS
pa3anyYHbIX 00BEKTOB, OCHOBAHHbBIN Ha U3MEPEHUHU U aHAJIM3€ 3aBUCUMOCTEH UMIleJaHCca
OT YacTOThl NEPEMEHHOro ToKa. Pa3Hble OOBEKTHl M MPOLECCH XapaKTEPU3YIOTCS
Pa3HBIMU 3aBUCUMOCTSMH aKTUBHOT'O U PEAKTUBHOI'O UMIIEAAHCa OT YaCTOTHI, YTO JEJIAET
BO3MOXHBIM pelIeHrne 00paTHOM 3aau - noiayyeHue nHpopmanuu o0 3TUX 00BEKTax U
nporeccax IMyTeM aHAIM3a YaCTOTHBIX XAPAKTEPUCTUK MX OTKIMKA HAa MEPEMEHHOM
Toke(cM. http://pdeis.at.tut.by/terms.htm).

Tor ¢akr, 4TO W3MEHEHHE HWMIIEJJaHCA TPU HM3MEHEHHWU YacCTOThl 3aBHCHUT OT
COCTaBa BELIECTBA, NO3BOJISIET BBIIBUTh M3MEHEHHMS BIIMSHUE KaXKJA0TO KOMIIOHEHTAa Ha
CyMMapHbII UMIIEJAHC BEUIECTBA IIPU PA3JIMYHbIX YACTOTAX.

[locne omnpeneneHuss BECOBBIX KOAI(PPUIMEHTOB BIUSAHHUS COOTBETCTBYIOIIUX
KOMITOHEHTOB Ha CyMMapHbBI HMIIEJIAaHC BEIIEeCTBA HAa KaXJ0W W3 pabo4Ymx 4acToT
PE30HAHCHBIX JAATYMKOB, MOKHO Ha OCHOBAHWM IOKA3aHHMM JATYMKOB, PEIIAsl CUCTEMY
JUHEHHBIX YpaBHEHUH, TMOJYYUTh HWHOOPMAIMIO O KOHIICHTPAIMU HCCIETyEeMbIX
KOMIIOHEHTOB.

Ha TtouHOCTH 3TOrO MeETOJa OTPOMHOE BIIUSHHE HMEET MPaBUIIBHBIN BBIOOD
pabouux 4YactoT AaTYMKOB. [lyTéM ckaHUpOBaHMS B ILIMPOKOM JMANa3OHE 4YacTOT
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HEO0OXOIMMO OTpENeIUTh HanboJee XapakTepHbIC I KaKJI0ro KOMIIOHEHTa 00JIacTH

9acTOT, TO €CTh YaCTOTHI, HA KOTOPHIX KOMITOHEHT AaéT HAUOOIBIIUNA OTKITHUK.
TpagummonHas UMIIeTaHCHAs CIEKTPOCKOTIHS (cm.

http://www.gamry.com/App_Notes/EIS Primer/EIS_Primer.htm) B CBOUX

UCCIIEOBAHUSX  HCHOJIb3YEeT MCTOYHUK TIEPEMEHHOTO  HANPSKEHUS, KOTOPBIM
KOHTAKTHBIM CIIOCOOOM BO3JEHCTBYET Ha HCCIeayeMbli oOpaseln, mpu STOM B IENH
BO3HUKACT DJEKTPUUYCCKUN TOK, BEJIMYMHA W CIBHUT (ha3bl KOTOPOTO, 3aBHCHT OT
uMIieianca obpasna. PesynbraThl oToOpaXkaroTces, Kak mpaBuiio, B Bujae ¢uryp Jluccaxy
win nuarpamm HaiikBucra. [lpu Takux uMCClIenOBaHUSX TPYIHO JOOUTHCS BBICOKOH
YYBCTBUTEJIHLHOCTH M TOUHOCTU U3MEPEHUMN.

[Ipennaraemass mMeTonMKa, B KOTOPOW HM3MEPEHHUE HMMIIEAHCA HPOU3BOIUTCA C
MOMOIIBI0  PE30HAHCHBIX KOHTYpPOB, 00JIaJlaeéT 3HAYUTEIBLHO 0OJiee BBICOKOM
YyBCTBUTEIHHOCTHIO M TOYHOCTHIO, K TOMY K€ OHa OECKOHTAKTHA.

Cy11ecTBYIOT onpeieiéHHbIE TEXHUYECKUE TPYAHOCTH CO3/JaHUsI KOJIeOaTeILHOTO
KOHTYpa C [IepEHacCTPauBa€MOM B IIIMPOKOM JIMANA30HE PE30HAHCHON YaCTOTOM, TO3TOMY
JUIST TIOUCKAa «XapaKTEePHBIX» [JIi KOMIIOHEHTOB YacTOT MPUIETCS HCIOJIb30BATh
TPaAULMOHHYIO UMIIEAAHCHYIO clieKTpockonuto. [Tocne Toro, kak XxapakTepHbIE YaCTOTHI
OynyT HalJieHbl ¥ OyAET CO3/aHbl PE30HAHCHBIC TATYUKH JIJIsl ’TUX YaCTOT, CO3JaHHas Ha
0aze OTUX [JAaTYUKOB CHCTEMa MOHHUTOPHHIA KOMIIOHEHTOB OyneT 00J1a1aTh
UCKIIIOYUTEIBHON YyBCTBUTEIIBHOCTHIO U TOYHOCTBIO.

IHomexo3amIMIIEHHOCTD

Takne «MeXaHMYECKHE» MAPAMETPbl KaK BSI3KOCTh, IJIOTHOCTb, MPO3PAYHOCTb,
JaBlieHHE (ecii cpela Hec)KMMaemasl) HE JIOJDKHBI OKa3blBaTh HUKAKOTO BIUSIHUS HA
U3MEPSIEMBIE  JJIEKTPUYECKHE TMapaMeTpbl BemiecTBa. (CKOpPOCTh JBHKEHHUS B
TpyOOINpoBOAe U TypOYJIEHTHOCTb — SIBJICHUS CIUIIKOM MEIJIEHHbIE, YTOOBI OKa3aTh
BIIMSIHUE HA «METArepLoBbIe» MPOLECCH U3MEPEHHS UMIIE/IaHCA.

JKECTKOCTh — 3TO XMMHYECKUN MOKA3aTENlb, KOTOPBIM MOJHOCTHIO OMPEAECIACTCS
BXOASIIMMU B BEIIECTBO KOMIIOHEHTaMu. Temmeparypa, Kak NOpaBUJIO, OKAa3bIBAET
BIIUSIHAE HA BEIMYMHY HMIICIAHCA, HO H3MEpPEHUE TEMIIEpaTypbl U €€ Y4Y€T Ipu
U3MEPEHUU UMIIEIAHCA HE TPEACTABIISAETCS CIIOKHOM TEXHUYECKOU 3a7aueil.


http://www.gamry.com/App_Notes/EIS_Primer/EIS_Primer.htm

3amuTHOEe KOAMPOBAHHME ONTHYECKHX [MCKOB M HHM(PPOBBIX BHEHIHHUX
HocuTeJIed nHpopManuu

1. [IpuHuunuanbHble  OCHOBBI ~ 3aUIMTHOTO  KOAMPOBAHUSA  ONTHUYECKUX
HOCUTEJEeW WM HakomuTeled HH(OpManuy, MNPEeUMYLIECTBEHHO B BHUJAE JHCKa,
IPO3PAYHOTO JJII CBETOBOI'O MOTOKA, UCXOSAIIET0 U3 BBIXOJHOM ONTHYECKOW CHUCTEMBbI
OJIHOMO/IOBOTI'O JIA3€PHOI0 AMO/JA, UMEIOIIET0 CTaHAAPTHBIE HUCIIOJIHUTENIBHBIE Pa3MEPHI,
- HAPYXKHBIN AUaMeTp, - 120 MUIUIMMETPOB, U TOJIUIUHY, - B 1,2 MuyunmeTpa.

JIMCK CKJIEEH U3 JBYX IOJIOBUH, KaKas TONIIHUHON B 0,6 MUIUIMMETPA; IOKPHITHE
HAHECEHO Ha OJIHOW U3 MOJOBUH UCKA HA KOJbLE, HAPYKHBIN JUaMeTp KOToporo, - 120
MUJUIMMETPOB, @ BHYTPEHHUW AHAMETp KOTOporo, - 118 MUIIMMETpoB; TOJIIMHA
IOKPBITUS BapbUpyeTCA B Auana3zoHe oT 1 mukpoHa 10 10 mukpoH ¢ uarepsasiom B 100
AHICTPEM;

1.1. KoHuenrtyanabHble OCHOBBI KOJWPOBAHUS 3AKJIIOYAIOTCS B CIECAYIOLIEM
OPUHLIKIE: - KOJUPYIOIIUH CUTHA (OPMHUPYETCS M3 peaklMH CEHCOpa WIHW TPYIIIbI
CEHCOPOB Ha TOJILMHY KOJIbLIEBOTO MMOKPBHITHS Ha JAWCKE, CPABHEHMS IOIYYEHHOTO
CUTHQJIa C CTaTUCTUYECKUM 3TaJOHOM 3TOTO CUTHANIA,- YKBUBAJIEHTOM PE30HAHCHOM
peakiMK CEHCOPOB Ha TOJIIMHY NOKPBITHUS, YAEIbHbIE IOKA3aTEIN MaTepraia NOKPbITUS,
OPOBOJMMOCTH  MaTepuajia  IOKPBITHS, IUIOTHOCTH  MaTepuaja  IOKPBITHS,
AIIEKTPUYECKOTO COMTPOTUBIICHUS MaTeprasa MOKPBITHUS;

1.2. B cucremy cepBo- MApKUPOBKU OTPOPMATUPOBAHHOIO UCKA, KOTOpasi, KaK
IPaBUJIO UMEET BUJI IPYNIIOBBIX COYETAHUM CEPBO - TOUEK HA NH(POPMALMOHHBIX TPEKaX
JUCKAa, BMECTO OJHOM M3 TOYEK TIPYNIOBOIO COYETAHMS, BBOIAT CUTHAJI OT
JEKOAUPYIOLIEr0 CEHCOPA CUCTEMBI 3allIUTHOTO KOJUPOBAHUS, U, B CIydae COBHAJACHUS
VMHTEIPUPOBAHHOTO CUTHAJIA OT TPEX CEHCOPOB C 3aJaHHBIMHU IapaMeTpaMH CUTHAJIA,
cepBOCHCTEMA JUCKOBOJA HAUMHAET OPUEHTHPOBATH (POKYC J1a3epa Ha HHPOPMALIMOHHOM
TpeKe, ¥, TAKUM 00pa30M CUCTEMA HAUWHAET IIPOLIECC YTEHUSI WM 3aIICH Ha ONITUYECKOM
TTUCKE;

1.3. B cinydae HecoBmaJieHUsl CUTHajJa OT CEHCOPOB C CTaTUCTHUECKON (QopMoii
CUTHAJIa B MaMSITH MPOLECCOpPa JUCKOBOA, CEPBOCUCTEMA JUCKOBOA HE OPUEHTUPYET U
HE CTAOMIM3UPYET TPaeKTopHuio (OKyca Jiyda JIa3epHOro JUOoJa Ha MH(YOPMAIIOHHOM
TpeKe AUCKA U YTEHUE WM 3aMKHCh HA IUCKE CTAHOBSITCS HEBO3MOKHBIMH;

2. BapuaHTbl uaeHTHPUKALUK JUCKA B TUCKOBOJIE
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2.1. MWpentuduxamus Oucka B JHUCKOBOAE MOXET BECTHCh IpPH IMOMOLIH
U3MEpPEHHUS B PEKUME PEAIbHOTO BPEMEHU TOJIIMHBI TOKPBITUS, CPABHEHUS PE3YJIbTaTOB
U3MEPEHHUs C XPaHALIMMCS B IIPOLECCOPE TUCKOBOJIA CTATUCTUYECKUM 3HAYEHUEM ITOrO
napaMmeTpa U Bblaud CUTHAJIa Ha CPaBHUBAIOLIEE YCTPOMCTBO B MPOLECCOPE AUCKOBOAA;

2.2. Tlpomecc naeHTU(GUKAIIMNT MOXKET BECTUCH MPHU BPAIICHUH JMCKA WU TIPH
YCTaHOBKE JUCKa B TUCKOBO/I;

2.3. Ilpu upeHTu(UKALUU NPU YCTAHOBKE JHUCKA B JUCKOBOJ, OTPULIATEIIbHbIC
pe3ynbTaThl MACHTU(GUKALMM HE IMO3BOJSIOT BKJIIOYEHUE KaKOU-IMOO CTPYKTYpPBI
JIUCKOBOJA, W, HAOO0OPOT TMOJIOKUTEIbHBIA CHUTHAT MJIEHTU(PUKALUU BKIIOYACT
HEO0OXOIMMbIE CTPYKTYPBI TUCKOBO/IA;

KoHCTpyKTHUBHBIE BApHAHTHI AUCKOBOJIOB

2.4. DieMeHThl 3alIUTHOM  CUCTEMBl PE30HAHCHOIO  KOAUPOBAHUA  —
JEKOIMPOBAHUS MOTYT 0€3 KaKMX-JIMOO KOHCTPYKTUBHBIX MJIM CXEMHBIX OTpaHUYEHUH,
ObITh BCTPOEHBI B JIOOYIO0 CYIIECTBYIOIIYIO CETrOAHS KOHCTPYKIHUIO JIMCKOBO/JA,
peaNn3yOUIYI0 BCE U3BECTHBIE TEXHOJOTUHA ONTHYECKOMN MAMSITH;

2.5. CylecTByOIINE AUCKOBOABI TaKK€ MOTYT ObITh MOAU(MULHUPOBAHBI MOA
MOHTaK CUCTEMBI MUKPOCEHCOPOB, ITyTEM BPE3KH CEHCOPHOTO MUKPOMOYJISI B HECYLIYIO
KOHCTPYKIIUIO KOPIyca JUCKOBOJA;

2.6. Ilpu HEOOXOOUMOCTH TOKPBITHE MOXET OBITh BBIIOJIHEHO Ha YXKe
CYILLIECTBYIOILIMX JIHCKAX;

3. IIpyMepHBIE  TEXHOJOTMYECKHMH MAapUIpyT MW3TOTOBJIEHUS JHUCKA C
KOJUPYIOIIUM ITOKPBITHEM

3.1. Jlnma u3roToBi€HUsS ONTHYECKOIO JHWCKAa C 3aIIUTHBIM KOAUPYIOLIUM
HOKPBITHEM HE TpeOyeTcs CleUalIbHbIX TEXHOIOIMM U 000pyA0BaHNUS;

3.2. [Ins W3roTOBJIEHHA MOXET OBITh HCIOJIB30BAHO MOAEPHU3UPOBAHHOE
TEXHOJIOTMYECKOE 000pYI0BaHUE, KOTOPOE UCIIOJIb3YETCSl B HACTOSIIEE BPEMS;

3.3. Hanecenue KOAMPYIOMIETO NOKPHITHUSI MOKHO COBMECTUTH C U3TOTOBIICHUEM
KOIIMM JTUCKA B MpecchopMe C UCIOIb30BAaHUEM MAcTep-IUCKa ¢ UACHTU(PUKAIIMOHHOM
TOYKOM B OT(OPMATHPOBAHHON CUCTEME CEPBO - MAPKUPOBKH, KOTOpPbIE TAKUM 00pa3zomM
OyayT oTrevyaTaHbl Ha KaXX0M HH()OPMALIMOHHOM TPEKE,- a UX B OOBIYHOM ONTUYECKOM
nucke 6oiee 37000;
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4. BapuaHnThel MCHOJIb30BaHUS JUCKOB C 3aIUTHBIM MOKPBITHEM B CHUCTEMAax
ONTUYECKON MaMSITH KOPIIOPATUBHBIX KJIMEHTOB

4.1. IlpumepHass cxema HCIOJb30BaHUS JUCKOB C 3AIIUTHBIM KOJUPOBAHUEM-
JEKOJIMPOBAHUEM Yy KOPHOPATUBHBIX KJIUEHTOB MPEAyCMATPUBAECT HU3TOTOBJIICHUE IS
KQ)KJIOT'0 TAaKOT'0 KJIMEHTA ONPEACIEHHOTO KOJIMYECTBA AUCKOB C MIPUCYIIUMU TOJIBKO JIs
ATOTO KJIIMEHTA MapamMeTpaMu TOIIIMHBI U KOOPJIMHATAMH MUKPO - CEHCOPOB;

4.2. KOHCTPYKIMSI U TEXHUYECKAsi XapaKTEPUCTUKA CEHCOPHOTO MUKPOMOIYJIS
TaKkXK€ MOXKET OBITh MOAEPHU3UPOBAHA UCXOJS M3 TMOXKEJTAHUM KIUMEHTa, HO B
COOTBETCTBHM C KOHTPOJIbHBIMU MapamMeTpaMu 3alllUTHOTO KOJAMPYIOIIETO MOKPBITHUS HA
JTUCKaXx;

3. BapuaHTbl HCOJIB30BaHUs IUCKOB C 3aIIUTHBIM KOJAUPOBAHUEM B CHCTEMAX
OBITOBOM paTMOTEXHUKHU

5.1.  JIucku ¢ 3alIUTHBIM KOAUPOBAHUEM MOTYT OBITh UCIIOJIL30BaHbl B CUCTEMAX
Blu-Ray u HD DVD; kpome 3TOro cucrema 3alidTHOTO KOJWPOBAHHS MOXKET OBIThH
IPUMEHEHA B HOBBIX pa3pabOTKaxX U TEXHOJIOTUSIX ONTUYECKOMN 1Tu(pOBOM MaMsITH B TOM
YUCJI€ M JHUCKaX C 0C000 BBICOKOW TUIOTHOCTBIO 3alMCH, MHOTOCJIOWHBIX JIHCKaX,
MOHOJIUTHBIX ONITUYECKUX JIUCKAX C 00bEMOM mamsiTu B 1 1 Gosiee Tepadur;

5.2. Ilpm W3roTOBIEHWU JUCKOB, HEOOXOAMMYIO WHAMKAIUIO B CEPBO-
MAapKUPOBKY, MOKHO BHOCHTb B IMPOLIECCE MPECCOBAHUS;, CEPBOINPUBOJ IMCKOBOJA
HAaYWHAET OpUCHTAIMI0 (OKYCHOW TOYKHM JIa3€pHOTr0 Jiydya TOJIBKO TPH COBIIAJICHUM
KOJIMPYIOIIEro CUTHAJA OT CUCTEMbI KOJUPOBAHUS U IEKOAUPOBaHUs, C(HOPMUPOBAHHOTO
CHUCTEMOM U3 TPEX MHUKPO-CEHCOPOB, KOTOPHIE MPU MOMOIIM METOJOB MAarHUTHOTO
PE30HAHCA, CPABHUBAIOT TOJIIMHY MMOKPBITUS C 3TAJIOHOM Y IIPU COBIAICHUU IapaMETPOB
CUTHajJa C JTAJIOHOM XOTs OBl y JIBYX CEHCOpPOB, JOOABISIOT MOJYYCHHBINM CHUTHA B
CHCTEMY CHMBOJIOB W MAapKHUPYIOIIUX TOYEK CEPBO-MAPKUPOBKHU, CUUTHIBAST KOTOPHIC
CEpBOIPHUBO/] TUCKOBOJAa HAUMHACT CTAaOMIM3UPOBATh (POKYC Jiazepa Ha HEOOXOIUMOM
TPEKE Ha I0JIE 3aMKUCHU JUCKA;

6. BapuaHtel uCNONB30BaHUSA JUCKOB C  3AlIUTHBIM  TOKPBITUEM B
MEPCOHAIIBHBIX KOMITBIOTEPAX

6.1. TexHOmOruss M3rOTOBJICHUS AUCKOB I IEPCOHAIBHBIX KOMIIBIOTEPOB
AQHAJIOTMYHA TEXHOJOTMHU M3TrOTOBJICHUSI TAaKOrO poja AMCKOB JJIsd APYTUX BapUAHTOB
ONTUYCCKON MaMSITH;
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6.2. Mertoauka UCIHOJB30BaHUS JIUCKOB C  3alllUTHBIM  KOJHWPOBAHUEM
dbopmupyeTcst UCXOs1 U3 TUIA KOMIIBIOTEPA, CTENEHU €r0 HACBHIIIIEHHOCTH U MOIIIHOCTH,
OBICTPOJICHUCTBHS H T.II.

6.3. Oco00 BaXHBIM CTAHOBHUTCS BO3MOXKHOCTH HCIIOJIL30BAHHMS TEXHHUKH U
TEXHOJIOTHUH 3aIIUTHOTO KOJAUPOBAHUS B CO3/IaBACMbIX THOPHIHBIX JUCKAX, COUCTAFOITUX

B ccOe KECTKUM TUCK C ONITHYSCKUM JHUCKOM;

13



IlpenmymecTBa mpenJiOKEeHHON TEXHOJIOTHMHM, OTBeYalllue Ha CylIecTBO,
BbISIBJIEHHBIX HA PbIHKE CHCTEM ONTUYECKUX HOcUTe el nH(popManuu, npodieM

1. NmMeercs MHOXECTBO BapHaHTOB TOJILIMH KOJAUPYIOUIUX MOKPBITUM,
KOTOpBIE IO3BOJISIIOT UMETh MHOXXECTBO BAPHWAHTOB 3aIUTHOIO KOJA, B OTIMYHE OT
U3BECTHBIX TEXHOJIOTUH, KOTOPbIE UMEIOT TOJBKO OJWH BapHAHT KOJIA;

2. B npouecce HaHeceHMs] NOKPBITHS NPHUMEHSETCS TEXHOJOTHS KOHTPOJISA
MOJIHOCTBIO HJEHTUYHAs TEXHOJIOTMU JIEKOJHUPOBAHUS, YTO MO3BOJISIET IOJIHOCTHIO
KOHTPOJIUPOBATh KAYECTBO KOJMPOBAHHUS B IPOLIECCE U3TOTOBJICHUS AUCKaA, O€3 y1ajIeHHs
JUCKa C KOHBeWepa, B OTJIMYKE OT CYIIECTBYIOMIMX TEXHOJIOTHM, B KOTOPBIX AUCK IS
KOHTpPOJII HEOOXOAMMO YAalsATh C KOHBEWepa U YCTaHaBIMBaTh B KOHTPOJIbHOE
OPUCHOCOOJIEHHE;, TakUM O0pa3oM KOHTPOJb BBIOOPOYHBIA, a B MPEIJI0KEHHON
TexHosorud, - 100% KOHTPOIb, YTO UCKITFOYAET BBITYCK OPaKOBAaHHBIX JUCKOB, KOTOPHIE
B CYILIECTBYIOIIMX TEXHOJOTUAX OOHAPYKUBAIOTCS TOJIBKO BO BPEMsI SKCIUTyaTalllu;

3. B npennoxeHHON TEXHOJIOIMU MMEETCS] BO3MOYKHOCTh KOJHMPOBAHUS BCEX
KaTeropuii ¥ TUIIOB JTUCKOB BHE 3aBUCUMOCTH OT (popmaTa 3alucH U YTEHUs, B OTIMYUE
OT CYUIECTBYIOIIMX TEXHOJIOTHH, B KOTOPBIX KOJWPOBAHUE 3aBUCUT OT (hopmarta 3amucH
Y YTE€HHUS JTUCKA,

4. B npennoxeHHON TEXHOJIOIMU KOJIUPYIOIIEE MOKPBITHE MOMKET CIIYKHUTh
OCHOBAaHHMEM JUJIl TIEPCOHAJIBHOTO CEKPETHOro Kojaa wWiM mudpa, Yero HET B
CYILIECTBYIOIIMX TEXHOJOTHUSX;

3. B npenioxkeHHOM TEXHOJOTUK CEHCOp JAEKOJUPOBAHUSA U UJICHTU(DUKAIUN
SBJISIETCS MOOWJIBHBIM U MOXET UMETh HECKOJIBKO BapHUAHTOB MOCTaBKH, B TOM YHUCIIE U
aBTOHOMHBIM BapHAHT, HE CBSI3aHHBIN C IUCKOBOJIOM, @ B CYHIECTBYIOIIMX TEXHOJIOTHUAX
cUCTeMa JEKOJMPOBAHMS YCTAHABIMBAETCS TOJBKO B JIMCKOBOJAAX; TaKUM 00pa3oM
KOHTPOJIMPOBAaTh HAJIIMYUE W NPABWIBHOCTH KOJMPOBAHUS MOXKHO TOJIBKO B MPOLECCE
YCTAaHOBKM JIMCKAa B JUCKOBOJ, a B NPEJIOKEHHOW TEXHOJIOIMH KOHTPOJIUPOBATh M
UACHTU(PULIMPOBATh KOJ MOKHO BHE JIMCKOBOJA, HAlpUMEP B Mara3vHax WIM Ha
OPOXOJHBIX HPEINPUITHUH M YUPEKICHHM, YTO OCOOEHHO Ba)XHO HJsi 0OecreyeHMs
MOJIHOTO PeXUMa KOHPUACHIIMAIBHOCTH HH(OpMALUK;

6. B mpennokeHHONW TEXHOJIOTMH AEKOJIMPOBAHME HCKIIOYAET KaKyko JHO00
3aBUCUMOCTb OT ONTUYECKUX CUCTEM JUCKOBOJAA, HO PE3YIbTAThl JEKOJUPOBAHMS MOTYT
U3MEHUTh pabOTy ONTHUYECKUX CHUCTEM, HAal[pUMEP CEPBO — MPUBOJAA JJII OPUEHTALUU U
KOHTPOJISL OJIOKEHUS (POKyCa YMTAIOIIEr0 WU 3alMCHIBAIOILETO Ja3epa, B OTIMYHE OT
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CYILECTBYIOIINX TEXHOJIOTHM, B KOTOPBIX MPOLECC AEKOAUPOBAHUS ITOJIHOCTBIO 3aBUCUT
OT OINTHUYECKUX 3JIEMEHTOB JAMCKOBOJA, YTO YCJOXKHSET €ro KOHCTPYKIHUIO U PE3KO
CHMXKACT HaAEKHOCTB;

7. [IpenyoxxeHHass TEXHOJIOTHSI UMEET HECKOIBKO UEpPapXUN PUHLUIINATIBHON
paboueii cXemMbl, UMEET TUOKUIA aITOPUTM U MOXKET OBITh BCTPOEHA B JIIOOYIO0 OXPaHHYIO
CUCTEMY OINTHYECKOW MaMSITH B TOM YHUCJIE€ M B TMOpUIHBIE HOCUTENU HH(OpManuu,
UMEIOIE KPOME OINTHYECKOIO0 KOMIIOHEHTa M HOCHUTEINH, IOCTPOECHHBIE HA JIPYTUX
0a30BbIX IPUHIIMIAX; CYIIECTBYIOIINE TEXHOJIOTUU HE 00J1aal0T YKa3aHHON THOKOCThIO;

8. IIpenyioxkeHHass TEXHOJOTWS NO3BOJSET MCHOJIB30BATh KOJ JUCKAa Kak
BBOJIHBIN Mapoib AJig BXOJa B NMPOGecCHOHAIbHbIE MACCUBBI MHPOPMALIUU UHTEPHETA,
4eM He 001a/1aloT CYLIECTBYIOIME TEXHOJIOTUN;
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IIpennoxkenue mo cucremMe noJgy4yeHuss npogeccHOHAIbHON MHpopManuu u3
HHTEpHeTAa

B kauecTBe OCHOBHOIO MHCTPYMEHTA BBICTYNAET ONTUYECKUI JUCK, HA KOTOPOM
HAHECEHO KOAMPYIOIIee MOKPHITUE B KOJIBLIEBOM 30HE, B KOTOPOH HET HHPOPMAITHOHHOM
3anucu. B KadecTBe BCIIOMOraTElbHOTO MHCTPYMEHTA BBICTYIIAET MHUKPOCEHCOP,
KOTOPBIM BCTPAUBAETCS B JIUCKOBO/.

Curnan ot MuUKpoceHcopa (HopMuUpyercs Mpu U3MEPEHUU TOJIIIUHBI MOKPBITHS;
TOYHOCTH U3MepeHuss — 100 aHrcTpeM U 3TO BEIUYMHA, HA KOTOPYIO OTJIMYAETCA KaX1as
rpyIna JUCKOB OT Apyrou rpynnbl. CUrHaJI OT MUKPOCEHCOpA SIBIISIETCS KOJIOM I BXOAa
B MacCHBBI HH(OPMAITUH, pa3MENIEHHBIC B UHTEPHETE.

[Iporpammuoe oOecrieueHre JOJDKHO JaBaTh BO3MOKHOCTb HACHTU(PHUIIUPOBATDH
CUTHAJ OT MHKpPO - CEHCOpa U B CIIy4ae COBIIAJICHUS CUTHANa C 3TAJIOHHBIM OTKPBHIBATH
MaccuBbl MH(GOPMAIMM U B TpoOIecce €€ CKauMBaHUs MPOJIOJDKATh KOHTPOJIUPOBATH
JIOCTOBEPHOCTh CHUTHAJIA JI0 3aBEPIICHHUS MpoIlecca CKaunBanus nHopmaruu. 10 naér
BO3MOKHOCTh MPEIOTBPATUTH 3aMEHY JIUCKA BO BPEMsI 3alIMCU HA HEMULEH3UPOBAHHBIN.

[Topnenars TakoOM AUCK HEBO3MOXHO, TaK KaK TOJIIMHA MMOKPBITUS ONPEAEIACTCS
IPU U3FOTOBJIEHUU M, J1a)K€ MMEsI TaKOM JUCK, HEBO3MOKHO UM BOCHOJIB30BaThCs, 0€3
MHKPO - CEHCOPa, HACTPOCHHOT'O Ha CTPOTO OIPEIEIEHHBIN XapaKkTep CUrHaa.

JINCKM W CEHCOpbl MOTYT BBIYCKaTbCA Ha JIIOOOM CEroJiHsd CYIIECTBYIOIIEM
MPOU3BOJICTBE ONTHYECKUX AUCKOB; AUCKH MOTYT BbIycKaTbcsi cepusiMu o 100 — 250
IITyK C OJMHAKOBOM TOJIIIMHOM KOAUPYIOLIEH JIEHTBI U C KOMIUIEKTOM CEHCOpPOB.
Kaxapiii mosib30BaTeslb MOXKET MPUOOPECTH OJHY WM HECKOJIBKO CEpUil JHUCKOB U
UCII0JIb30BaTh UX MPHU pabOTE C UHTEPHETOM.

[To Takomy >k€ IPUHITUITY MPOTPAMMBbI U ApyTasi HHGOPMAIIHSI MOTYT PACChLIAThCS
NOJIb30BATENISIM, TOJBKO B OOpAaTHOM TMOPSAKE, YTO TapaHTUPYET MOJHYIO
KOHOUICHIIMATFHOCTh W 3alIUTy NpPU  HAXOXKJACHUM B  HHTEPHETE  OT
HECAHKI[MOHUPOBAHHBIX MTOCIAHUI U BUPYCOB.

D710 04eHb 001Iast HPOpMaIHs, U eCiH €€ KBATU(PHUIIMPYIOT KaK 3aCITyKHUBAOIIIYIO
BHHUMAaHMSI, TO TPYyIIa HE3aBUCUMBIX H300peTaTeneil moria Obl AETalU3UpPOBATH 3TOT
MPOEKT. BBUY TOro, 4T0 MEXaHUYECKAs YACTh ATOT0 MPOEKTA B NPUHLIUIIE PEaTu30BaHa,
ATOT HPOEKT — 3TO HPOrpaMMHOE OOeCleyeHUe, YTO MOXKET OBbITh CTAaHET OCHOBOM

IIPOCKTA B 9TOM HaAIIpaBJICHHUMU.
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3amuTa NMpounecCOpHOil TeXHMKH HA NMPOM3BOAAIIMX JHEPrHI0 CHCTeMax B
YCJIOBHSAX COBPEMEHHBIX JJICKTPOCTAHLUMH, B CHCTEMAX YIPABJCHUA U KOHTPOJIA
KOTOPBIX NPUMEHAIOTCSH 3JIEMEHThI HCKYCCTBEHHOI0 MHTEJIEKTA H MCKYCCTBEHHBbIE
HelipOHHBIE CeTH.

CoBpeMeHHOE  TEepMOJIMHAMHUYECKOEe OOOpyAoBaHHME TpeOyeT  HOBEWIIHe
WHHOBAI[MOHHBIC PEUICHUS HE TOJILKO B YACTH YCTPONUCTBA U KOHCTPYKIIUHU, HO B IIEPBYIO
o4epelb B yIPaBICHHH U KOHTPOJIE HaJl BCEMH IPOLIECCaMU, BKITFOUAs! IIPOLIECCHI TOPEHHS
Y TEPMUYECKON CTaOMIIN3ALINN.

310 TpeOOBaHHE CTAHOBUTCS OCOOCHHO Ba)KHBIM B CITydae MPUMEHEHUSI B KAYeCTBE
TOIIMBA HA MPOU3BOSIIUX AJIEKTPOIHEPTHIO arperarax pasIMYHOTO POja TOILTUBHBIX
cMeceil 1 KOMITO3UTOB, KaK HaI[PUMEP TOTUIMBHBIX AMYJIbCHIL.

Ha ¢oro npezacrasieH, B kKa4ecTBE MpuUMepa, MyJIbT YIPABICHHUS 3HEProOIOKOM
MOIIHOCTBIO B 20 MeraBaTT, KOTOPBIA HCIIOJNB3YyeT B Ka4eCTBE TOILUIMBA TOIUIMBHYIO
IMYJIBCUIO U3 JAM3EIHLHOTO TOIUIMBA W BOIBI (MPUYEM COJEp)KAHHE BOJBI B AMYJIbCHH
cocrapniseT 50%).

B sToM citydae BOIpOCHI mapameTpoB TOJadud TOILIUBA U TPOMOPLIUOHATBHOE
yIpaBJIeHUE W KOHTPOJb IMOJAYM BO3AyXa TPEOYIOT HCKIIOYUTEIHHOW MOOHIBLHOCTH
CHCTEMBI yTPABJICHUS H KOHTPOJIS.

Pucynoxk 1. [TynpT yrpaBiaeHus: SJHEProOJIOKOM
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Pucynoxk 3. [1ynbT yripaBiaeHus: SJHEPrOOJIOKOM
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[Ipu sTOM Bce omepanuu YNpaBiICHHUS U KOHTPOJSI TPeOYIOT CYIECTBEHHOTO
YBEIMYEHHUSI O0BEMOB MaMATH Ha ONTUYECKUX AKKyMYJSTOpax MHamsTH, ONTHUYECKHUX
JMCKaX, HAKOMUTENAX UH(POpMALIHH.

Kak BuaHO u3 gpororpaduii B paboyemM MalImHHOM 3aJi€ IPAKTUYECKU HE paboTaroT
oOciyXUuBarole TYpOUHbI U OOWJIephl CHIEIHUAIUCTBI, YbH IPOU3BOJCTBEHHbBIE 3a/1a4H
pelIaroTcs MNpU TOMOUIM CHUCTEM C JJIEMEHTaMU HCKYCCTBEHHOTO HWHTEJUIEKTa U

VCKYCCTBEHHBIX HEMPOHHBIX CETEN.

Pucynok 4. Mojenp ONTUYECKOTO IUCKA

B pamkax Hacrosimiedl KHUTH s XOTesd Obl MOJpOoOHEEe OCTAaHOBUTHCS HAa aHAIIU3E
KOHIIENITyJIbHOW 0a3bl I MHHOBAIIMOHHBIX HOCUTENCH HH(OpMAInH.

Jlist Toro, yToObl OOECHIEYUTh BO3MOKHOCTh BCTPAMBAHUSI TAKOTO HAKOIHUTEIS
uH(pOpMaLINK B CUCTEMY, EMKOCTb TAKOTO HOCUTEJIS 10JKHA MHOTOKPATHO YBEIUYUTHCS.
Hwxe nipencrasieH npenBapuTesbHbIN aHAJIN3 TAKOH CUCTEMBL.

[TepBbIil MO BaXKHOCTH CEKTOP KOHTPOJISI M YIIPABIEHUS — 3TO KOHTPOJIb U aHAJIN3
BCEX BXOJSIIUX B IIPOLIECC MATEPUATIOB U UX COYCTAHUM.

Kak u3BecTHO, Ha BXO/€ B TPOLECC PETYIUPYIOTCA U KOHTPOJIHUPYIOTCS CIAETYIOIINE
pabouue napameTpsbl:

- pacxoJ TOILIMBA

- IaBJICHHUE BIIPHICKA TOILINBA

- YEJIBHBIN PacXoJ TOIUIMBA

- CTEXMOMETPUYECKOE KOJIUYECTBO BO3AYyXa M0 OTHOLICHUIO K PacXoy TOIIMBA
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- JIOTIOJTHUTENIbHOE KOJUYECTBO BO3[yXa MO OTHONIICHHIO K OOIIEMYy pacxoiy
TOITMBA

Tak kak OT KOJIWMYEeCTBAa BO3JyXa IMPEXKAEC BCEro 3aBUCUT S(DPEKTUBHOCTH
SHEPreTUYECKOro O00OPYyJOBaHUS, TO ATa 3aBUCUMOCTh KOHTPOJIUPYETCS U MPEACIbHO
TOYHO PETYJIHUPYETCs] B TEUEHHWU BCETO pabouero IuKIa U TpeOyeT 3HAYUTEIbHOUN
MOIITHOCTH YNPABJISIIOIIUX MPOIIECCOPOB U KOMITBIOTEPOB.
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Pucynok 5. Mojenp ONTHYECKOTO TUCKa

Kak BuHO U3 MOJEn, UCK UMEET MPAKTUUYECKHU TE€ K€ PA3MEPhI U AIIEMEHTBI, KaKk
U CTaHJAPTHBIM JWCK C TOW pasHUIEH, YTO MO mnepudepur JHUCKa PaCIOI0KEHO
KoJupyroniee Koybio 107.

Takoe pacnoyioKEeHUE KOAUPYIOLIETO 3JIEMEHTA UMEET HECKOJIBKO CYIIECTBEHHBIX
npeumymects. [Ipexae Bcero oHO He CO3MaéT HUKAKMX TEXHOJOTHUECKHUX MPOOIIeM Ipu
M3TOTOBJIEHUM JMCKA, TaK KaK, CTAHJIApTHAsl TEXHOJIOTUSI U TEXHOJIOTUUECKUU TPOIECcC
V3TOTOBJIEHUS MPEAYCMATPUBAIOT CKIICMBAHUE AUCKA U3 IBYX MOJIOBUH, YTO MO3BOJISIET B
CTaHJAPTHOM  TPOIECCE  M3FOTOBJICHMS, TNPU  MCIOJb30BAHUU  CTAHAAPTHOTO
TEXHOJIOTHYECKOTO 000PYOBaHUS M OCHACTKH, BBECTH B JUCK KOibIo 107, HE MEeHss
nporiecca u 000py10BaHUS.

20



Jlnst m3roronienust kosbla 107 v juisi €ro NMpUKIEHBAHUS CYHIECTBYIOT MHOIO
TEXHOJIOTUYECKUX BapUaHTOB W TpoilecC MOAUGUKAIMUA JTUCKOB CBOJUTCA TOIBKO K
BBIOOPY M3 CYIIECTBYIOIIUX BAPHAHTOB Ha0OO0JIee ONTUMATILHOTO M TIOIXOISIIETO.

Kpome Toro, BHeApeHHE B CUCTEMY MHOTOCJIOMHBIX JMCKOB, TaKXE€ HE JOKHO
BCTPETUTH KAKUX-JTHOO CEPhE3HBIX TEXHOJIOTHIECKUX MPOOIIeM. 3apaHee yCIOBUMCS, YTO
HapY>KHBIM TUAMETP IUCKA OCTAaHETCS 0€3 U3MEHEHUM.

Pacnionoxxenne m reomerpusi koaupyromiero kosbia 104 Takxke ocraroTcs 0e3
CYIIECTBEHHBIX M3MEHEHHUM M TMO3BOJSIOT B MPUHIMIE BHEIPUTH B TEXHOJOTMYECKUMA
IIPOLECC M3TOTOBJIIEHUS MHOTOCIOMHBIX IJUCKOB METOJ TAaK HA3bIBAEMOW NOCIONMHOU
NOJIMMEPU3ALMKU U MociaoiHoro ¢popmarupoBanua. Ho 3gdekT Moxer ObITh yBelnyeH
MHOTOKPATHO, €CJIH MOCJIE MOJIMMEPHU3AINHI KaXKI0TO CJI0s, JOPMATUPOBAHUE BBHITTOIHITh
IPECCOBAHUEM.

Pucynok 6. Mojenb ONTUYECKOTO TUCKA

DTO MO3BOJIUT COKPATUTH BpeMsi popmaTupoBanus npubdausutensHo B 1000 pas u
PE3KO MOAHATH TOYHOCTH (POpMATHUPOBaHUSA. Takoro poja 3KCHEPUMEHTAIbHBIE JUCKU
YK€ U3rOTABIMBAIIMCH U IIPOILIM CEPUIO UCTIbITaHUH B SnoHnn. Ha sxcnnepumMeHTanbHbIX
auckax Obuto BblOJMHEHO 100 ciio€B M pe3ysibTaTbl WCIBITAHUN IPEB30LUIM BCE
0KUIaHUS.

ITockONIBKY MHOI'OCIIOMHBIE JUCKH, BBIIIOJHEHHBIE U3 MOHOJIMTHOIO ONTHYECKOTO
MaTepuana, TpedoBaiu s GopMaTUPOBAHUS U AJIs IOCIEAYIOLIEH IKCITyaTalluy OYEHb
MOIIHBIX JIA3EPHBIX JUOJOB, IUCKU C MTOCIONHON MoJuMepH3aleil Boooie He TpeOyoT
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onTHYeckoro (oOpMaTHPOBAHUSA, a I OKCIUTyaTallud TPEOYIOT AMOIbI MEHBIIEH
MOIIHOCTH.

YMeHbIIEHNE MOLTHOCTH JIMOJIOB PE3KO CHUKAET TEIUIOBBIE HAIPY3KHU HA CUCTEMY,
YTO B COBOKYITHOCTH MCKIJIIOUHUTEIBHO MOJOKHUTEIBHO CKa3bIBAETCS HA HAAEKHOCTH U

JOJITOBCYHOCTH CHUCTCMBI.

3
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Pucynok 7. MoJieb ONITHYECKOTO AUCKA

M3BecTHO MHOrO ciy4aeB, KOIJa CTaHIAPTHBIC JTUCKM OT MEXaHUYECKUX
MOBPEXKICHUN U OT TEIJIOBOW HArpy3Ku AehOPMHUPYIOTCS U TAIOT cOOM B paboTe.

dopmaTupoBaHHE IMPH TOMOIIM IPECCOBAHUS B HOBOM IPOLECCE MO3BOJISIOT
BBECTH B JIUCK MEXaHWYCCKOE HAIPSDKEHUE, KOTOPOE YIIYYIIAET FCOMETPHIO M OOIIHe
IPOYHOCTHBIC XapPaKTEPUCTUKH, YTO TAKXKE IMOJOKHUTEIHHO CKA3bIBACTCS HA TOYHOCTH
CUHTHIBAaHUS HHPOPMAITHH.

besyciioBHO B Xx0ze mpoiieccoB (GpopMaTHpOBaHHS OTCICIKUBAIOTCS €IIE MHOTHE
XapaKTePUCTHKHU U WX TEXHUUYECKUE MapaMeTPhl 1 OCOOCHHO WX B3aMMOCBS3b B PEKUME
peaTbHOTO BPEMEHM, a TaK)KE€ TOYHOCTh B T'€OMETPUHM HW3JIYUYCHHUS JIA3€PHBIX JTHOJIOB
UTPAIOT CYIIECTBEHHYIO POJIb B (DOPMHPOBAHHUM OOIICH TEXHUYSCKOW XapaKTEPUCTHKE
HIOJICCTEM M UX BBIXOJIaX Ha MPUEMHBIC MTApaMeTPhl HAJICUCTEM.
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Pucynok 8. MoJie1b ONITUYECKOTO AUCKA

Ucxons u3 o0ImIei KOHIENIIMK KOJIWPOBAHUS — JEKOJUPOBAHUS HH(POPMAIINH,
coJiep KalIeicsl B KOJAUPYIONUX KOJIBIIAX AMCKOB, JAPaliB MPOIIECCOPOB U KOMIIBLIOTEPOB
JIOJKEH COJIEPKaTh KaK CHUCTEMbl CEHCOPHOTO CYHTHIBAHMS KOJUPYIOMIMX CUTHAJIOB,
CBSI3aHHBIC C CUCTEMaMU CUUTHIBAHUS WH()OPMAITUH, IPU 3TOM JIJIs 00eCIIeueHUs TTOJTHON
CTaOMJIBHOCTH TPOIECCa 3TU CUCTEMBI JIOJDKHBI OBITh CTaTUYECKH W JUHAMHYECKHU
cOasaHCUPOBAHBI U HAJEKHBI.

Bmecre ¢ tem, crpyktypa (0COOEHHO HEOOJBIINX)  IPOMBIIIICHHBIX
DHEPTreTUYECKUX KOMITAHMK HE TPEeIyCMaTPUBAET BO3MOXKHOCTH  COJICPIKAHUS
CHEIUATBHBIX TOJIPA3EICHIHN, COMPOBOXKIAONINX U OOCTY>KHUBAIOIINX MPOILECCOPHl U
AQHAJIOTUYHYIO TEXHUKY, BXOJSIINUX B CUCTEMBI IIPOU3BO/ICTBA ICKTPOIHEPTHH.

OcoOeHHO 93TO MOXET OBITh CBSI3aHO C TEM, 4YTO, oOecrHedyuB OOIIyIO
KHOCPHETHUYECKYI0 0€30MacHOCTh OOOPY/IOBAaHUS, H3TH MOJPA3CICHUS  JIOJHKHBI
obecrieunBaTh M OOIIYI0 pPabOTOCIIOCOOHOCTH OOOpPYIOBAaHMS W BCEX €ro HOBBIX
KOMITOHEHTOB, B TOM UHCI€ U JJIA KOJUPOBAHUSA JCKOAUPOBAHMS HOCHUTEIEH
uHopMamm.
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Pucynok 9. PacuéTHbie TeOMETPUUECKHAE U PA3MEPHBIE XAPAKTEPUCTUKHU CUCTEMBI,
MPEIOJIOKUTEIBHO CIIOCOOHOM OMepupoBaTh C IUCKaMH C EMKOCThIO B 1 TepabuT

Ha npencraBiieHHON MOIeNU OKa3aHbl pacyETHbIE FTEOMETPUUYECKHUE U Pa3MEpPHBIE
XapaKTEPUCTUKU CUCTEMBI, IIPEIIOIIOKUTEIBHO CIIOCOOHONW ONMEpUpOBaTh C AUCKAMH C
€MKOCTBIO B 1 Tepabur.

Kak BUAHO M3 CEYEHMs JMCKa, €ro pasMepbl OCTAKOTCSA B IMpEAeNax pa3MEpOB
OOBIYHBIX AMCKOB, IPU TOM, YTO B AMCKE Pa3MEILEHO KOAUPYIOIIEe KOJIbLIO TOJIIMHON B
1 MukpoH.

BBuagy TOro, 4rto KOOUpPYIOIIEE KOJIBIO MOXKET OBbITh H3TOTOBIEHO U3
ANEKTPOIUTUIECKUM METOAOM OCAXAEHHOIO METAJIJIA, HAIPUMEP HUKEISI, TAKOE KOJIBLIO
UIpaeT W CYIIECTBEHHYIO YNPOUHSIOUIYI0 poib. OCOOEHHO BaKHbI MNPOYHOCTHBIE

XapaKTEePUCTUKU JUCKA JJIS MMPEJOTBPAIEHUS TEOMETPUUECKUX AeHOPMAIIHIA.
24



Tak xak nHpopmarnus pazmemnieHa Ha 100 u Gosiee cliosSX, MUKPOHHOE UCKAKEHUE
MO3KET BBI3BATh OIIMOKU UJIH, 110 KpaliHel Mepe, HETOYHOCTH B MPOYTEHUU HH(OPMALIHUH.

Pucynoxk 10. Mojens aucka

JInst OOBIYHBIX JMCKOB, KOTOPbIE€ HE BIMAIOT HA YHHUKaJIbHBIE MPOIIECCHI BCE
T€OMETPUYECKUE OTKIOHEHHS OT MPABWIBHON (HOPMBI HE UTPAIOT CYIIECTBEHHOUW POJIH,
HO JIJISl IPOMBIIIJICHHBIX SHEPIeTUYECKUX CUCTEM, B CUCTEMaX yMNpPaBJICHUS U KOHTPOJIS
KOTOPBIX, Nlake OOBIYHOE 3aMejieHHe (YHKIIMOHWPOBAHUS CHUCTEMBl YIIPABJICHHUS U
KOHTPOJISI MOXKET MPUBECTU K aBapUU U 3HAYUTEIBHBIM MaTepUATIbHBIM MTOTEPSIM.

Buay Ttoro, 4ro MHUHU-COJEHOWJ, KOTOpPBIA WIpaeT pojb CEHCOpa HMEET
JIOCTATOYHO HU3KYIO CTOMMOCTbh, MU (POPMHUPOBAHUU BCETO KOMILIEKCA OBLIO MPUHSITO
pelIeHre B CUCTEME CUMTHIBAHUS UMETH 110 KpaitHel Mepe 3 ceHcopa.

Takas cucrema ropa3go Oojee HaaéxHas W, YTO OCOOCHHO BaXXKHO IS

OHECPIrCTUYCCKOTO 060py,IIOBaHI/IH, O6J'Ia,IIaCT 0oyice BBICOKHM 6BICTpOIICﬁCTBHCM 141
25



YCKOpPEHHOW peakiueil Ha Jito0ble, Jaxke MUHUMAaIbHbIE U3MEHEHUSI B BCEX BXOIHBIX U
BBIXOJHBIX (paKTOpax, KOTOpbIE€ MPUHUMAIOTCS BO BHUMaHHE MpU (POPMUPOBAHUU

QITOpUTMA YIIPABJICHUS U KOHTPOJIS DHEPTrETUIECKUM 000Dy I0BAHUEM.
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Pucynok 11. Moaens aucka

DHepreTuyeckoe 000pyI0BaHUE IO IPUUMHAM CBOCH BBICOKOM CTOMMOCTH, UMEET
JIOBOJILHO JIJTUTEIBHBIN CPOK UCTIOJIb30BAHUSI, YTO HE COU3MEPUMO C TAKUMH K€ CPOKAMHU

VICIIOJIB30BAHUS KOMITBIOTEPHOM U MPOLECCOPHON TEXHUKHU
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Pucynok 12. Moaens aucka

[ToaTOMy JONTOBEYHOCTh JTOW TEXHUKH SIBISIETCS OJIHUM W3 BaXXHEHIINX
(akTOpoB, MPUHUMAEMBIX BO BHHUMAHHE MPHU aHAIN3Ee HEOOXOJAMMOCTH MOJICPHUBAINH
OCHOBHOT'O TEXHOJIOTHYECKOTO 000pYAOBAHHMS DJIEKTPOCTAHITUH.

Bce KOHCTpYKTHBHBIC pEIICHUS, MPUHATHIC B JTU3aHE ONTHYECKHX TUCKOB C
KOJMPOBAaHWEM HMH(OpPMAIMK B MPUHIIUIIE HE CHIDKAIOT OOIIYIO JOJTOBEYHOCTh CUCTEM
yIPABJICHUS U KOHTPOJIS, HO HEOOXOIMMOCTh PE3EPBUPOBAHKS PECYPCOB JOJTOBECUHOCTH
pacpoCTpaHseTCs U Ha CYUTHIBAIONIME YCTPOMCTBA, YTO B CBOIO OYEpElb 3aCTABIISACT
NIEPECMOTPETh AU3AWHEPCKUE M TPUHIMITHAIBHBIE CXEMHO-KHHEMATHYCCKUE PEIICHUS
IpaiBepoOB, TMpPHU HOTOM 3aJOKMB B HHUX H TOTCHIHAI JJs JaJbHEUIIETro
YCOBEPIIIEHCTBOBAHUSI 1 MOJICPHU3AIINH, CBSI3aHHBIX C BBOJIOM B 000POT MHOT'OCIIOMHBIX
ONTHYECKUX JUCKOB ¢ EMKOCTHIO MHGOpMAIIHH B TEpaOuUT U Oosee.
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Pucynox 13. Mojens aucka

Pemienre 1o wuCmosib30BaHUIO CUCTEMBI U3 TPEX MMIIEAAHCHBIX PE30HAHCHBIX
ceHcopoB (501, 502, 503) mnst cuuThIBaHUS PE3YJIBTATOB HW3MEPEHUS TOJIIIUHBI
KOJMPYIOIIEro TUCKa-Koibla S04, B 3HAUUTENBHON CTENEHU MOBBIIIAOT HAIEKHOCTh U
OBICTPOJICHCTBHE B COUCTAHUH C TUHAMHYECKON U KHHEMATHISCKOU CTAaOMIIBHOCTBIO BCEH
CHUCTEMBI, YTO B CBOKO OYEpEJb NPU MHUHUMAIBHBIX 3aTparax Ha JOMOJHUTEIBHOE
TEXHUYECKOE OOCITY)KMBaHHE OO0ECNEYMBACT ISl MOJIEPHU3UPOBAHHON IHEPTETUYECKON
YCTaHOBKH TaK>K€ U BHICOKMI YPOBEHb KOMILUIEKCHOM KOMMepUYecKor 3(h(PeKTUBHOCTH.

Ho He cMOTps Ha moTeHIIMan KoMMepUecKoii 3 (HEKTUBHOCTH TAKOE PEIICHHE, TIPH
BCEM CBOEM IIPOCTOTE, IIO3BOJSET U B KOPHE HW3MEHUTb B3aUMOJICHUCTBHUE BCEX
KOMIIOHEHTOB CUCTEMBI, IPU COXPAHEHUH TU3aWHEPCKOU JIAKOHUYHOCTH U YKPEIUICHUU
BCEX OKCIUIYaTAllMOHHBIX XapaKTEPUCTUK, B TIEPBYKD OYEpPeAb — HAAEKHOCTH,
CTaOMIJIBHOCTHU M ONEPATUBHON TOYHOCTH.

Kak cnexactBue u3 OpUHATOrO pPENIEHUS MOAEPHU3UPOBATH CUCTEMY CIEAYET
HEOOXOMMOCTh CHUCTEMHO MOJEPHU3UPOBATh M JpailBepbl, NpUUEM IS STOTO
NPUMEHUTH HOBEUIIINE METO/Ibl CUMTHIBAaHUS UH(POPMAIUU, TTPU YCIOBUU €€ MpeIeSIbHOM
KOHIIEHTpAILIUH, B TOM YHUCJIE U B TPEXMEPHON KOHCTPYKIIMU ONITUYECKOrO JUCKA.
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JIns aHanmu3a paccMOTpUM JBa BAapUaHTA MNPUHUUIINAIBHOW KOHCTPYKIIMU U

KOH(Urypauuu apanBa, IOCTPOCHHBIX Ha CYHIECTBYIOIIMX KHHEMATUYECKUX MPUHIIUIIAX
Y Ha MTHHOBAIIMOHHBIX TEXHUYECKUX PELICHUSX.

)

Pucynoxk 14. Moaens aucka

B TpaaunimoHHOM BEpcUM O4EHB BaXKHO ONPENEIIUTHCS € MO3ULIUEN U pasMELIEHUEM
TPEX AIEKTPOMArHUTHBIX PE30HAHCHBIX ceHCOpoB — 707, 708 u 709.

Kak BHOHO W3 AuarpaMM CHMMETPUYHOE pa3MEIICHHE YKa3aHHBIX CEHCOPOB
MO3BOJISIET TIPU COXPAHEHUH YPOBHS CIIOKHOCTH, OOECIIEUUTh Topa3ao 0osee BHICOKUH
YPOBEHb CUMMETPHUYHOCTH OCHOBHBIX MEXaHHU3MOB JpaiiBepa, YTO B KOHEYHOM CUETE
JOJKHO OOECHEeYUTh TMOBBIIIEHUE HAAEKHOCTH ¢ JIOJITOBEYHOCTH, YIPOLICHUE
KOHCTPYKTUBHBIX U CXEMHBIX PEILICHHI.

[IpumeHeHrne MHOTOCIOWHBIX JIMCKOB, BHE 3aBUCHMOCTHM OT HUX METOJax

IMPOU3BOACTBA, - BBIIIOJIHCHHUA AWMCKAa MOHOJIMTHBIM C @OpMaTI/IPOBaHI/ICM IIpu IIOMOIIIHU
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0ojiee MOIIMHOIO JIA3€pHOTO JIMOJa WM BBIMOJHEGHHS JUCKA C  ITOCIOWHOM
MOJIMMEPHU3ANMeH W ¢ TMeyaTaHuEeM Ha KaXKIOM clioe (OpMATHPYIONIUX CHMBOJIOB U
ONTHYECKUX METOK, MPUBOAAT K HEOOXOAUMOCTH TIIyOMHHOW MOAU(UKAIINU JApanBepa,
U3MCHHB B IEPBYIO OYepeh OCHOBHBIE KMHEMATHYCCKHUE MPHUHITUIBI B3aMMOICHCTBUS
OCHOBHBIX MEXaHU3MOB TO3UIIMOHUPOBAHUS JIA3€PHOW TOJIOBKM C MEXaHU3MaMu
CUHXPOHHOTO BpaIleHUS MHOTOCIOWHOTO 1ucKa. [IpemcTaBieHHBIE Ha CIEIYIONMINX
MOJIETISIX KOHCTPYKITUH JIpaiiBepa ¢ KauyalomuMCcsi MEXaHU3MOM TI0JIa4H B 30HY JICUCTBUS
Ja3epHOT0 JTUOJAa M €r0 MEXaHW3MOB CTAOWIM3AIlMd M CHHXPOHHU3AIMH IOKa3bIBAIOT
peaTbHOCTh TAKOW  MOJEPHU3ALMU JUII  HMCIOJB30BaHUS B DHEPreTUYECKOM
000pyI0BaHUMU.
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Pucynoxk 15. Monenp nucka
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Pucynoxk 16. Moaens aucka



CIIMCOK UCHOJIb30BAHHOM JIUTEPATYPLI, IATEHTHASA U
JIMUEH3UOHHAS UH®POPMALIUA

NPUNOXEHUE 1-1

United States Patent Application 20220209868
Kind Code Al
Frankel; Michael Y.; et al. June 30, 2022

Software programmable flexible and dynamic optical transceivers

Abstract

An optical transceiver includes an electro-optic front end; a digital-to-analog converter
(DAC) and an analog-to-digital converter (ADC) connected to the electro-optic front end;
and one or more Field Programmable Gate Arrays (FPGAs) connected to the DAC and the
ADC, wherein the one or more FPGAs are connected to one or more of a local memory and
a remote storage for loading FPGA bit files, and wherein the one or more FPGAs are loaded
with a forward error correction (FEC) encoding app and a FEC decoding app. The FEC
encoding app and the FEC decoding app can be selected based on any of an optical
application and a standard compliance requirement.

NPUNOXKEHUE 1-2

United States Patent Application 20220200699
Kind Code Al
Heath; Jeffrey Abramson; et al. June 23, 2022

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals, includes a
robotic or other type of switch. The robotic switch can tap into selected uplink fiber-

optic lines and selected downlink fiber-optic lines between radio equipment and radio
equipment controllers in a wireless (e.g., cellular) network to extract therefrom the I and Q
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data. The selected I and Q data, in an optical form, is provided to an optical-to-electrical
converter forming part of the system. The system includes an FPGA (Field Programmable
Gate Array) or the like, and an analytic computer unit, or web server, and SSD (Solid State
Drive) and magnetic disk storage, among other components of the system. The system
analyzes the I and Q data provided to it, and determines the cause, or at least narrows the
field of possible causes, of impairment to transmitted signals. The system includes a display
which provides the troubleshooting information thereon for a user of the system to review,
or other form of a report, and may communicate the analytical findings to a remote location
over a public or private internet protocol network.

NMPUNOXEHUE 1-3

United States Patent Application 20220187357
Kind Code Al
Sinsheimer; Roger A.; et al. June 16, 2022

AUTOMATIC TEST EQUIPEMENT HAVING FIBER OPTIC CONNECTIONS TO
REMOTE SERVERS

Abstract

An example test system includes a test head, and a device interface board (DIB) configured
to connect to the test head. The DIB is for holding devices under test (DUTs). The DIB
includes electrical conductors for transmitting electrical signals between the DUTs and the
test head. Servers are programmed to function as test instruments. The servers are external
to, and remote from, the test head and are configured to communicate signals over

fiber optic cables with the test head. The signals include serial signals.

NMPUNOXEHUE 1-4

United States Patent Application 20220133910
Kind Code Al
Hu; Yang May 5, 2022

NEUROPROTECTION OF NEURONAL SOMA AND AXON BY MODULATING ER
STRESS/UPR MOLECULES
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Abstract

Compositions and methods for treating a mammalian subject for an eptic nerve (ON)
neuropathy and/or reducing or ameliorating degeneration of axons and/or soma of RGCs are
provided. Aspects of the composition include a mammalian viral vector, comprising a
murine g-synuclein promoter, or functional fragment thereof, that promotes expression of a
transgene specifically in retinal ganglion cells (RGCs), said promoter in operable linkage
with an expression cassette encoding the transgene, wherein the expressed transgene
inhibits activity of an expression product of an endogenous pro-neurodegenerative gene
involved in an ER stress and/or UPR pathway that leads to axon or soma degeneration in
the RGCs. Aspects of the methods include intravitreally administering the composition to
treat the subject for the ON neuropathy. A variety of ON neuropathies may be treated by
practicing the methods, including retinal ganglion cell degeneration,

glaucoma, optic neuritis, ON traumatic injury and other ON-related diseases.

NMPUNOXKEHUE 1-5

United States Patent Application 20220034810
Kind Code Al
Park; David Jachyun February 3, 2022

DEVICE AND METHOD FOR AN INTRAOPERATIVE CANCER DETECTOR

Abstract

A device for intraoperative cancer detection includes an excitation fiber optic configured to
excite a biological sample as a function of an intrinsic excitation wavelength, an emission
fiber optic configured to detect an intrinsic emission of the biological sample, a tissue
scanner module including a display window configured to visualize the intrinsic emission
of the biological sample, wherein visualizing further comprises receiving a signal from a
tissue scanner representing an intrinsic emission of the biological sample, and relaying a
visual recording as a function of the signal to the display window, and a vacuum-line tip
configured to remove a portion of the biological sample as a function of the visualized
intrinsic emission of the biological sample and a haptic feedback controller.
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United States Patent Application 20210165300
Kind Code Al
Cushing; Scott K.; et al. June 3, 2021

ENTANGLED PHOTON SOURCE THAT CAN REPLACE A PULSED LASER IN
NON-ABLATIVE MULTIPHOTON AND NONLINEAR PROCESSES

Abstract

A coherent, entangled photon source which uses a continuous wave laser to replace pulsed
photon excitation sources in multiphoton nonlinear processes. In various embodiments, the
device comprises a continuous wave photon laser creating electromagnetic radiation at a
specific frequency and narrow linewidth. The emitted beam may be conditioned by an
optical fiber to allow for efficient interaction with a nonlinear crystal. The nonlinear
material is designed and fabricated in a specific manner, enabling the quantum mechanical
process of a single photon with well-defined energy being converted into two or more
photons which display quantum correlations. The nonlinear material and subsequent fiber-
optic or free space components control the temporal, spatial, and polarization-related
quantum correlations such that the entangled photons can create a signal in multiphoton
nonlinear processes that is the same or exceeds that of a pulsed photon source but at the
average and peak powers of a continuous wave laser.

NMPUNOXEHUE 1-7

United States Patent Application 20210401925
Kind Code Al
Wilson; D. Travis December 30, 2021

METHODS AND COMPOSITIONS FOR PREVENTING OR TREATING DOMINANT
OPTIC ATROPHY

Abstract

The disclosure generally describes methods of preventing or treating

dominant optic atrophy. The methods comprise administering an effective amount of an
aromatic-cationic peptide to subjects in need thereof. The present technology relates
generally to the treatment or prevention of Leber's hereditary optic neuropathy (LHON) or
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dominant opftic atrophy (DOA) in mammals through administration of therapeutically
effective amounts of aromatic-cationic peptides to subjects in need thereof. In one aspect,
the present disclosure provides a method of treating or preventing dominant epftic atrophy in
a mammalian subject in need thereof, the method comprising administering to the subject a
therapeutically effective amount of a peptide.

NMPUNOXKEHUE 1-8

United States Patent Application 20130183040
Kind Code Al
Elahmadi; Salam July 18, 2013

SYSTEM, METHOD AND FIBER-OPTIC TRANSCEIVER MODULE FOR
BANDWIDTH EFFICIENT DISTORTION-TOLERANT TRANSMISSIONS FOR HIGH-
BIT RATE FIBER OPTIC COMMUNICATIONS

Abstract

According to one embodiment of the invention, fiber optic communications method is
described. The method comprises a first operation of dynamically identifying frequencies at
which spectral nulls occur in a signal received via an optical fiber, and thereafter,
segregating communications over the optical fiber into a set of inter-null bands defined by
the spectral nulls.

NPUNOXKEHUE 1-9

United States Patent Application 20180302162
Kind Code Al
Gerszberg; Irwin; et al. October 18, 2018

METHOD AND APPARATUS FOR USE WITH A RADIO DISTRIBUTED ANTENNA
HAVING A FIBER OPTIC LINK

Abstract

Aspects of the subject disclosure may include, for example, a transceiver that converts first
modulated channel signals in a first spectral segment to the first modulated channel signals
in a second spectral segment based on signal processing of the first modulated channel
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signals and without modifying the signaling protocol of the first modulated channel signals.
The transceiver transmits, via a fiber optic cable, a transmission signal including a first
reference signal with the first modulated channel signals in the second spectral segment to a
network element of a plurality of network elements of the distributed antenna system for
wireless distribution of the first modulated channel signals to mobile communication
devices in the first spectral segment. The first reference signal enables the distributed
antenna system to reduce a phase error during processing of the first modulated channel
signals from the second spectral segment to the first spectral segment.

NMPUNOXKEHUE 1-10

United States Patent Application 20130279920
Kind Code Al
Herzog; Donald G. October 24, 2013

REPEATABLY ALIGNABLE FIBER OPTIC CONNECTOR

Abstract

A fiber optic cable and connector includes a bundle of optical fibers and a ferrule associated
with the bundle. The ferrule has an insertable portion and an external portion, the insertable
portion retaining the respective proximal ends of the optical fibers on substantially the same
plane with one another, the plane being substantially perpendicular to the longitudinal
access of the ferrule. A collar around the external portion of the ferrule has a positioning
means with a slot, a recess, a hole, a tongue, a pin, a shaft, a bar, a notch, a flat, a detent, a
bump, a ridge or a groove. The positioning means engages with at least one positioning
element, and provides a repeatable rotational alignment of the fibers with respect to a
receiver when engaged with the positioning element. An engagement surface engages with
the receiver such that, when so engaged with pressure in a direction normal to the
longitudinal axis of the ferrule and towards the receiver, the engagement surface prevents
substantial movement of the longitudinal axis of the ferrule with respect to the receiver. A
securing sleeve moveably encircles a portion of the fiber optic bundle and has a fastener for
secure connection with the receiver. The securing sleeve has a pressure surface for engaging
the collar and applying pressure on the collar in a direction normal to the longitudinal axis
of the ferrule and toward the receiver.

NMPUNOXEHUE 1-11
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United States Patent Application 20130107006
Kind Code Al
Hong; Kyonsoo; et al. May 2, 2013

CONSTRUCTING A 3-DIMENSIONAL IMAGE FROM A 2-DIMENSIONAL IMAGE
AND COMPRESSING A 3-DIMENSIONAL IMAGE TO A 2-DIMENSIONAL IMAGE

Abstract

Systems and methods for receiving a blurred two-dimensional image captured using

an optic system. The blurred two-dimensional image is deconvoluted using a point spread
function for the optic system. A stack of non-blurred two-dimensional images is generated,
each non-blurred image having a z-axis coordinate. A three-dimensional image is
constructed from the stack of two-dimensional images.

NPUNOXKEHUE 1-12

nited States Patent Application 20140000651
Kind Code Al
Clark; James E. January 2, 2014

Optical Reader Optic Cleaning Systems Having Motion Deployed Cleaning Elements, and
Methods of Cleaning An Optical Reader Optic

Abstract

Cleaning systems for optics of optical readers to periodically clean one or more surfaces of
the optics of matter that may deposit on surface(s) and that might interfere with the
performance of the reader. In an example, the cleaning system is used on a chemical
indicator apparatus that includes one or more chemical indicators that are read by an optical
reader having an opftic. During use, the chemical indicator apparatus is moved

relative optic during a reading mode. A cleaning element is engaged with the chemical
indicator apparatus so as to have a neutral position in which it cannot contact

the optic during the reading mode. When it is desired to clean the opfic, the chemical
indicator apparatus is moved in a manner that causes the cleaning element to move from the
neutral position to a deployed position in which it contacts the optic in a manner that cleans
the opftic as the apparatus continues to be moved.
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United States Patent Application 20160028957
Kind Code Al
Kanai; Kunihiko January 28, 2016

IMAGING DEVICE, A CONTROL METHOD FOR TRANSMITTING PICTURE
SIGNALS, AND A PROGRAM

Abstract

An imaging device including an image mode determining unit, a reading method setting
unit, and a control unit is provided. The image mode determining unit determines an image
mode among a plurality of image modes corresponding to the position or angle of the
imaging device. The reading range setting unit sets the reading range for the image sensor
to correspond with the image mode determined by the image mode determining unit. The
control unit temporarily stores pixel data in a frame buffer based on the output picture
signal in association with the output of a picture signal which is obtained by optic-electrical
conversion from the image sensor according to the reading range based on the setting of the
reading range setting unit.

NPUNOXEHUE 1-14

United States Patent Application 20180295617
Kind Code Al
Abdelmonem; Amr October 11, 2018

VIRTUALIZED METHODS, SYSTEMS AND DEVICES TO MITIGATE CHANNEL
INTERFERENCE

Abstract

A method that incorporates aspects of the subject disclosure may include, for example,

receiving digital data via a plurality of fiber optic cables, wherein the digital data represents

a plurality of radio frequency signals received at a plurality of remote radio units via a

plurality of uplink paths, wherein the first virtual processing system is configured to

mitigate interference detected in one or more of the plurality of uplink paths, performing a

plurality of measurements of the digital data to identify an interference condition associated
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with at least a portion of the plurality of uplink paths associated with the plurality of remote
radio units; and providing updated digital data, according to the interference condition that
is identified, to a second virtual processing system including at least one second virtual
processor, wherein the second virtual processing system is configured to operate as one or
more baseband units for providing cellular communication services. Other embodiments are
disclosed.

NMPUNOXEHUE 1-15

United States Patent Application 20140079406
Kind Code Al
Mo; Fan; et al. March 20, 2014

FRAME FORMATTING FOR HIGH RATE OPTICAL COMMUNICATIONS

Abstract

Methods, systems, and devices are described for formatting of data streams to be
transmitted over fiber optic channels, and for processing received optical signals. A data
transmission device may include a digital coding and modulation module that encodes a
digital data stream, inserts unique words into the digital data stream, and modulates the
encoded data stream and unique words onto optical channels for transmission over an
optical fiber. A demodulation and decoding device may include a unique word
identification module that identifies the unique words inserted in each optical channel
stream, determines one or more characteristics of the plurality of optical channels based on
the unique words, and provides the one or more characteristics to one or more other
modules in the demodulator and decoding device.

NMPUNOXEHUE 1-16

United States Patent Application 20180198520
Kind Code Al
Heath; Jeffrey Abramson; et al. July 12, 2018

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS
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Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals, includes a
robotic or other type of switch. The robotic switch can tap into selected uplink fiber-

optic lines and selected downlink fiber-optic lines between radio equipment and radio
equipment controllers in a wireless (e.g., cellular) network to extract therefrom the I and Q
data. The selected I and Q data, in an optical form, is provided to an optical-to-electrical
converter forming part of the system. The system includes an FPGA (Field Programmable
Gate Array) or the like, and an analytic computer unit, or web server, and SSD (Solid State
Drive) and magnetic disk storage, among other components of the system. The system
analyzes the I and Q data provided to it, and determines the cause, or at least narrows the
field of possible causes, of impairment to transmitted signals. The system includes a display
which provides the troubleshooting information thereon for a user of the system to review,
or other form of a report, and may communicate the analytical findings to a remote location
over a public or private internet protocol network.

NMPUNOXEHUE 1-17

United States Patent Application 20160191163
Kind Code Al
Preston; Dan Alan; et al. June 30, 2016

REAL-TIME FIBER OPTIC INTERFEROMETRY CONTROLLER

Abstract

A modular fiber optic interferometry control system and method for extracting information
from superimposed waves is disclosed. The system comprises a first module for converting
a radio frequency input to a multiplexed binary data stream, a second module for correlating
a pseudo random number (PRN) reference with a received PRN code modulated
backscattered signal, and a third module comprising control logic. In some embodiments
the system further comprises one or more of a fourth module for generating a power stream,
a fifth module for event interrogation, and a sixth module for noise reduction.
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NMPUNOXEHUE 1-18

United States Patent Application 20170101679
Kind Code Al
DAVEZAC; Noelie; et al. April 13, 2017

METHOD AND KIT FOR PROGNOSIS OF OPA1 GENE INDUCED DISEASES, E.G.
KJERS OPTIC ATROPHY

Abstract

Providing Nuclear factor (erythroid-derived 2)-like 2 (NRF2)-activated genes products, e.g.
SOD1 and CAT, in their use in the prognosis of an OPA1 gene- or OPA1 gene product-
deficit-induced disease, or related complications, e.g. optic atrophy and optic neuropathy, in
a biological sample selected from fibroblasts, epithelial cells, blood samples or a mixture
thereof, of a patient affected or suspected to be affected by the disease.

NMPUNOXEHUE 1-19

United States Patent Application 20190296849
Kind Code Al
Nicas; Nicholas; et al. September 26, 2019

SYSTEM AND METHOD FOR PROVIDING SINGLE FIBER 4K VIDEO

Abstract

Aspects of the subject disclosure may include, for example, a device that encodes digital
signals representing image data captured by a video camera and provided according to a 4K
ultra-high definition (4K-UHD) standard. The digital signals are transmitted as serial digital
interface (SDI) streams to a wavelength-division multiplexing (WDM) unit; the WDM unit
performs electrical-to-optical conversion of the SDI streams and outputs a multiplexed
signal to a single fiber-optic cable. The video camera, encoding unit, and WDM unit form a
combined module within a housing; the device connects to a proximal end of a single fiber-
optic cable, and a distal end of the single fiber-opftic cable is configurable for connection to
a demultiplexer of a 4K-UHD video presentation device. The multiplexed signal is
transmitted on the single fiber-optic cable unidirectionally from the proximal end to the
distal end. Other embodiments are disclosed.
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MNPUNOXKEHUE 1-20

United States Patent Application 20190052389
Kind Code Al
Nicas; Nicholas; et al. February 14, 2019

SYSTEM AND METHOD FOR PROVIDING SINGLE FIBER 4K VIDEO

Abstract

Aspects of the subject disclosure may include, for example, a device that encodes digital
signals representing image data captured by a video camera and provided according to a 4K
ultra-high definition (4K-UHD) standard. The digital signals are transmitted as serial digital
interface (SDI) streams to a wavelength-division multiplexing (WDM) unit; the WDM unit
performs electrical-to-optical conversion of the SDI streams and outputs a multiplexed
signal to a single fiber-optic cable. The video camera, encoding unit, and WDM unit form a
combined module within a housing; the device connects to a proximal end of a single fiber-
optic cable, and a distal end of the single fiber-optic cable is configurable for connection to
a demultiplexer of a 4K-UHD video presentation device. The multiplexed signal is
transmitted on the single fiber-optic cable unidirectionally from the proximal end to the
distal end. Other embodiments are disclosed.

NMPUNOXEHUE 1-21

nited States Patent Application 20190158176
Kind Code Al
Heath; Jeffrey Abramson; et al. May 23, 2019

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals, includes a
robotic or other type of switch. The robotic switch can tap into selected uplink fiber-
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optic lines and selected downlink fiber-optic lines between radio equipment and radio
equipment controllers in a wireless (e.g., cellular) network to extract therefrom the I and Q
data. The selected I and Q data, in an optical form, is provided to an optical-to-electrical
converter forming part of the system. The system includes an FPGA (Field Programmable
Gate Array) or the like, and an analytic computer unit, or web server, and SSD (Solid State
Drive) and magnetic disk storage, among other components of the system. The system
analyzes the I and Q data provided to it, and determines the cause, or at least narrows the
field of possible causes, of impairment to transmitted signals. The system includes a display
which provides the troubleshooting information thereon for a user of the system to review,
or other form of a report, and may communicate the analytical findings to a remote location
over a public or private interne protocol network.

NPUNOXEHMUE 1-22

United States Patent Application 20200412395
Kind Code Al
Abdelmonem; Amr December 31, 2020

VIRTUALIZED METHODS, SYSTEMS AND DEVICES TO MITIGATE CHANNEL
INTERFERENCE

Abstract

A method that incorporates aspects of the subject disclosure may include, for example,
receiving digital data via a plurality of fiber optic cables, wherein the digital data represents
a plurality of radio frequency signals received at a plurality of remote radio units via a
plurality of uplink paths, wherein the first virtual processing system is configured to
mitigate interference detected in one or more of the plurality of uplink paths, performing a
plurality of measurements of the digital data to identify an interference condition associated
with at least a portion of the plurality of uplink paths associated with the plurality of remote
radio units; and providing updated digital data, according to the interference condition that
is identified, to a second virtual processing system including at least one second virtual
processor, wherein the second virtual processing system is configured to operate as one or
more baseband units for providing cellular communication services. Other embodiments are
disclosed.

NPUNOXEHME 1-23
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United States Patent Application 20150349890
Kind Code Al
Grossman; Barry G.; et al. December 3, 2015

MODAL MUTLIPLEXED FIBER OPTIC COMMUNICATION SYSTEM AND
METHOD USING A DIELECTRIC OPTICAL WAVEGUIDE STRUCTURE

Abstract

A novel fiber optic modal multiplexed data communication system is shown and claimed,
wherein an optical fiber end structure may comprise a truncated cylindrical wedge that is
angled with respect to the longitudinal axis of the optical fiber, and further comprises a lip
that is generally perpendicular to the longitudinal axis of the optical fiber on both ends of
the fiber. The system and method of the invention may comprise at least one but preferably
a plurality of laser transmitters to illuminate an optical fiber and at least one but preferably a
plurality of optical detectors to detect radiated standing wave and linear polarized modes
emanating from the fiber end face. The laser transmitters may be modulated to carry
information to at least one receiver, and may comprise Forward Error Correction encoding.
The invention may employ single, few mode or multimode optical fibers.

NPUNOXEHUE 1-24

United States Patent Application 20160187654
Kind Code Al
Border; John N.; et al. June 30, 2016

SEE-THROUGH NEAR-EYE DISPLAY GLASSES WITH A LIGHT TRANSMISSIVE
WEDGE SHAPED ILLUMINATION SYSTEM

Abstract

An optical assembly includes a wedge opftic. The wedge optic includes an input edge, an
angled surface adjacent the input edge, and an unangled surface adjacent the input edge and
opposite the angled surface. The optical assembly further includes an LED lighting system
optically coupled to the input edge such that unmodulated light from the LED lighting
system enters the wedge optic through the input edge. The angled surface reflects the
unmodulated light out of the unangled surface to irradiate a reflective image display to
produce an image of modulated light that is reflected back through the unangled surface and

the angled surface.
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NPUNOXEHUE 1-25

United States Patent Application 20190326986
Kind Code Al
Heath; Jeffrey Abramson; et al. October 24, 2019

METHOD AND APPARATUS FOR THE DETECTION OF DISTORTION OR
CORRUPTION OF CELLULAR COMMUNICATION SIGNALS

Abstract

A system for troubleshooting signals in a cellular communications network, and in
particular, for determining the cause of distortion or corruption of such signals, includes a
robotic or other type of switch. The robotic switch can tap into selected uplink fiber-

optic lines and selected downlink fiber-optic lines between radio equipment and radio
equipment controllers in a wireless (e.g., cellular) network to extract therefrom the I and Q
data. The selected I and Q data, in an optical form, is provided to an optical-to-electrical
converter forming part of the system. The system includes an FPGA (Field Programmable
Gate Array) or the like, and an analytic computer unit, or web server, and SSD (Solid State
Drive) and magnetic disk storage, among other components of the system. The system
analyzes the I and Q data provided to it, and determines the cause, or at least narrows the
field of possible causes, of impairment to transmitted signals. The system includes a display
which provides the troubleshooting information thereon for a user of the system to review,
or other form of a report, and may communicate the analytical findings to a remote location
over a public or private internet protocol network.

NMPUNOXEHUE 1-26

United States Patent Application 20180309571
Kind Code Al
Arora; Ashish October 25, 2018

QUANTUM KEY DISTRIBUTION LOGON WIDGET

Abstract
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A system implements a QKD-secured logon widget. The system generates a first random
quantum key using a first random measurement basis; transmits over a fiber optic network,
a first random quantum key to a device, encrypts a logon widget instruction set using the
first random quantum key and a first encryption algorithm, resulting in an encrypted
message. The system then transmits the encrypted message, and the device receives a
second random quantum key from the system, and measures the second random quantum
key using a second random measurement basis, where the second random measurement
basis is compared to the first random measurement basis, resulting in a comparison basis
result. The system uses the comparison basis result to determine a level of anomalies
present in the second random quantum key and a shared key, and, based on the level of
anomalies, determines whether to render a logon widget at the device.

NPUNOXEHMUE 1-27

United States Patent Application 20210028856
Kind Code Al
Zhang; Wen; et al. January 28, 2021

AUTONOMOUS FAILURE RECOVERY METHOD AND SYSTEM FOR FIBER-OPTIC
COMMUNICATION SYSTEM

Abstract

An autonomous failure recovery method and a system for a fiber-optic communication
system. The method comprises acquiring a real-time operation timing sequence of a digital
high-speed serial transceiver of a fiber-optic communication system, and comparing the
operation timing sequence against a pre-stored reference timing sequence of normal
operation of the serial transceiver; when the operation timing sequence is inconsistent with
the reference timing sequence, determining that failure of an optical path of the fiber-
optic communication system has occurred; sending a pre-determined autonomous recovery
timing sequence to the serial transceiver when the optical path is in a failure state, and
performing an autonomous failure recovery operation of the fiber-optic communication
system in response to the autonomous recovery timing sequence. The method and the
system for a fiber-optic communication system achieve automatic troubleshooting and
autonomous failure recovery for an optical path failure, thereby improving efficiency of
troubleshooting and system recovery.
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