OT3bIB

O(HIHAILHOTO ONIIOHEeHTa 0 auccepTauun Cokonosa Bukropa MsanoBu4a Ha Temy
«MuTerpalibHas ONTHKA Ha OCHOBE (YTOPCOAEPIKAIMX [TOTUMEPHBIX MaTepHaoBy,
NPEJICTaBICHHON Ha COMCKaHUe Y4eHOI CTeneHn 0KTOpa GPH3HKO-MaTeMaTHUECKIX
HayK 10 cneuranbHoCcTH 1.3.6. — Onruka

AKTYaJlbHOCTb TeMbl JHCCEPTALHOHHOI paGorel. [luccepramus B.J.
CoxonoBa MOCBSlIEHA PEIUCHHIO DANA AKTYalbHbIX HAYYHBIX 3ajad B O6JIaCTH
BBICOKOCKOPOCTHOH ~ WHTErpaJbHOM  ONTHMKH,  BKIIOYAsT  CO3NaHME  HOBBIX
OPraHUYEeCKUX ONTHYECKUX MaTe€pHaloB, pa3paboTKy JIa3epHBIX TEXHOJIOIHUii
(hopMHpOBaHHsI BOIHOBOJIHBIX JIIEMEHTOB HHTErpaIbHO-ONTHYECKHX YCTPOHCTB Ha
HX OCHOBE, MaTeMaTHYeCKOe MOJICIMPOBAHUE PACTIPOCTPAHEHHS CBETA B BOJIHOBOIAX
C HCrapMOHHWYECKHUMH OpSITOBCKAMH pEINETKAMH, CO3JaHUE BbICOKOCKOPOCTHBIX
ONTHYCCKUX MIHMH TEPefavd JaHHBIX Il MUKPOIPOLECCOPHBIX BBIUMCIUTENBHbIX
CHCTEM Ha ME4YaTHBIX MJjarax, pa3pabOTKy CHEKTPOCKONMYECKHX METOI0B
MCCIICZIOBAHUS NTAPAMETPOB TOHKOIUIEHOYHBIX CBETOBEAYILIMX CTPYKTYP M3 YIVIOBBIX
CIICKTPOB OTPAKECHUS 30H/IMPYIOIIETO JIA3ePHOrO ITy4Ka B TeOMETPUH HAPYIIEHHOTO
MONTHOrO BHyTpeHHero orpaxenus (HIIBO). AxryanbHoCTs 9THX 33124 06yclIOBIeHA
TEM, 4YTO B HacTosllee BpeMsi B MHUpe HaOIOfaeTcss TeHAEHLUHUs Tepexofa K
MCIIOJIb30BAHHIO ONTHYECKUX MEXKCOeIUHEHUH IS Tepeaaul JaHHBIX Ha Bce Holee
KOPOTKHE PACCTOSIHUS, HAMPUMEP, MEXy IPOLEeccCopaMd B MpeJenax IMedaTHOM
IjgaTel  KoMmmbtoTepa. JIng  co3maHMs — TakMX — MeXCOelMHeHHH  Haubolnee
MEPCIIEKTHBHBIMA  MaTepUalaMi  SBISIOTCS aMOp(HbIE MONUMEPBl C  BBICOKOM
CTEINEHbI0 PTOpUpOBaHHUS

Tema nuccepranoHHOM paboThI  SIBISETCS  COBPEMEHHOM, BAXHOH U
aKTyalnbHOHM, IOJlyYeHHbIE B JMCCEPTALlMd HAyYHBIE PE3YJbTATBl HUMEIOT
HECOMHEHHYIO NMPAKTUYECKYIO IIEHHOCTb.

Hay4ynasi HOBH3HA HCC/I€10BaHUIi

Ha ocHoBe uncieHHOro MOIETHPOBaHMSA, NPOBEJIECHHOTO C HCIOJb30BAHUEM
TCOPUH CBS3aHHBIX BOJIH, aBTOPOM BIEPBBIE [10KA3aHO, YTO OHrapMoHMYecKas
OpsrroBckast pemeTka ¢  IIPOCTPAHCTBEHHO-MOAYJIMPOBAHHOW —aMIUIMTYIOH W
(pasOBBIMH  CHABHTaMM HMMeeT OIM3KYI0 K MpsAMOYTOJbHOH (OPMY MONOCHI
OTPAKEHUS/TIPOMYCKAHUs. M MOXKEeT ObITh HCIOJB30BaHA JUIS OOBEIMHEHHS U
pa3feneHusi ONTUYECKHX CHUIHAJIOB B BBICOKOCKOPOCTHBIX BOJOKOHHO—OMNTHYECKUX
muHusx csi3d (BOJIC) ¢ MHOroBOJHOBBIM YIIOTHEHHEM KaHanoB. IIpeaoskena
KOHCTPYKLHUSI MYJIBTHIICKCOpA — JIEMYJIbTUILIEKCOPA HAa OCHOBE OMIapMOHHYECKUX
peleTok, paspaborka 3amumena nateHroM P®. IMokaszano, 4To GUrapMoHHYecKue
peIeTKH MOTryT OBITh HCIOJB30BaHbI TAKXKe MJIsl CO3/aHHMS BOJHOBOJHBIX JIMHHUIA
3a[IEPHKKH ONTHYECKUX CUTHAJIOB.
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BriepBble ycTaHOBIEH KOMMYeCTBEHHBIN KpUTepuii «cnaboity M «CHUIIbHOM

CBA3H TIPY PE30HAHCHOM BO30YKACHHH BOJHOBOIHBIX MO/ B CBETOBEIYIIEH ILICHKE B
reometpun HITBO.

Ha ocHoBe NpOBeeHHOrO aBTOPOM MaTEMATHUECKOTO aHAIM3A pazpadoTtan
METON  OTHOBPEMCHHOIO M3MEpPEHHMsA IOKa3aTels HpelloMileHus, Kod(QuirenTa
OKCTMHKIIMKM W TOJILMHBI CBETOBEAYIUMX IUIEHOK, NMPUHUMAIOIIMI BO BHUMAaHUE
YIJIOBYIO pacXOANMOCTh 30HAMPYIOLIETO JIa3ePHOTO My4yKa. Briepsbie mokazaHo, uto
METOJl TPHU3MEHHOTO BO30YKICHHS BOIIHOBOIHBIX MO [O3BOJISET U3MepsTh
paclpelie/icHue  MokasaTens IpeloOMIICHHs ndz) 0[O TONUMHE [UICHKH JUIS
NPOM3BOJIBHOM (DOPMBI MOZYISIIMK 7(z), ONpENENSTh ONTHYECKHE napameTphl

MHOTOCJIOHHBIX CBETOBEAYIUMX CTPYKTYp, KOIZA YHCIIO CIIOEB B CTPYKTYpe OOJbIIe
JIeCSITH.

C ucnonp3oBaHMEM METO[d CBEPXBBICOKOrO JIABJICHMS CHHTE3UPOBAH psijl
HOBBIX (HE OIMCaHHBIX paHee) aMOp(HBIX NepHTOPUPOBAHHBIX COIOJIMMEDPOB
AUOKCOJaHOB W BUHHIIOBBIX J(QUPOB, 001afafoIUii  BBICOKOH OMTHUYECKOL
NPO3paYHOCTBIO, HH3KUM MOKasareneM mnpenomienus (n = 1.29 — 1.33) u manoii
MarepuanbHoi jucnepeneii (dn/dh = -1.2 x 10” um™'). Buepsbie CUHTE3UPOBaH
aMOP(HBINH  TOMONONIMMEP TIeP(TOPHU3ONPONUIBUHUIOBOTO SdHpa. Cononumepsr
PacTBOPSIOTCS B MEPMTOPHPOBAHHBIX PACTBOPHUTEINSIX MU MOTYT OBITH HCIIONB30BAHbI
1715t pOPMHUPOBAHHSI 000JIOYKH ONITHYECKUX BOJTHOBOJIOB M BOJIOKOH.

Briepsbie mokasano, 4to paaukanbHas GOTOMOTMMEPH3AIHS OL-(PTOPAKPUIOBBIX
MOHOMEPOB MOXKET OBITh MHUIIMMPOBAHA T101 JICHCTBHEM H3TyUYCHHS ¢ [UTHHOMN BOJIHbI
A <260 HM 6e3 HCTOIB30BaHMS HHUIMATOPOB.

Paspabotan MeTon 3amucu CyOMHMKPOHHBIX arofM3MPOBAHHBEIX OPAITOBCKHX
PEMIETOK I0Ka3aTeNs IpeJoOMJICHHS BO (TOPNOJIMMEPHBIX BOJHOBOJAX IyTEM
OCBELICHHsA U3ITyYeHUEM Ieini-KaIMUEeBOro asepa depe3 (a3oBylo Macky. Pemerku
00J1afaoT GIU3KON K NPSAMOYTOIbHOI (OPMOI TOTOCH! OTpaKEHUs U 00eCIeUrBAIOT
WUPHHY TON0CHl AL = 0.4 HM, YTO II03BOJISIET UCIIOJIB30BATh MX I pa3eleHus W
00BeIMHEeHNs] ONITHYECKHUX CUTHAJIOB B BhICOKOCKopocTHBIX BOJIC.

Ilpennoxen HOBBIA MeTOA (GOPMHUPOBAHHS KaHAIBHBIX BOJIHOBOIOB B
CBETOBENYIMX IUICHKAX M3 I[OJMMEPOB C BHEAPEHHBIMU (TOPCOEPIKAIIAME
XpoMopopaMH, OCHOBAHHBIH Ha 3 deKTe JlazepHOro GOTOOCBETICHHS.

Brepseie B PA co3an MakeTHbIH 00pasel] OnTodIeKTPOHHON MeYaTHOH TIaThI
AJiss  MUKPONPOLECCOPHBIX  BBIYHCIIMTENLHBIX CHCTEM C BHEAPEHHOM B Hee
OINTHYECKOW IIMHOM Ha OCHOBE MAacCHBa (TOPIIOIUMEPHBIX BOJIHOBOIOB.

Pa3paboTaHbl  CHEKTPOCKOITMYECKHE  METOAbl  M3MEpPEHMs  IOKazaTelis
NPEJOMIICHUS. ¥ MaTepUallbHOW NMCHEPCUH KUIKHX M TBEPABIX CPel B IIMPOKOM
criektpanbHoM auanaszone ot 400 o 1600 M. JlaHHBIE METOIbI OBUTH pean30BaHbIl
B CO3JIaHHOM aBTOPOM  CIIEKTPOCKOIIMYECKOM pedpakromerpe, pazpaboTka
3auMileHa nareuroM PO.

3HAYHMMOCTE NOTYyYeHHBIX Pe3yJIbTATOB /IS HAYKH H NPAKTHKH



IIpescTaBneHHble B JMCCEPTALMOHHOMN paboTe  pesymbTaThl  WMeEIOT

0e3yCIOBHYIO HAYYHYIO M NPAKTHYECKYIO 3HAYUMOCTh. OTMETHM Ba)kKHEHIIHE M3
3THX PE3yJIbTATOB.

Ha ocHoBe mMaremaTuueckoro peiieHus ob6paTHOi 3a1aun (3amaua onpeneneHus
ONTHYECKHX MapaMeTPOB TOHKHMX ILICHOK U3 YITIOBBIX CIEKTPOB oTpaieHus TE u
TM monsipu30BaHHBIX 30HAMPYIOIIMX NA3ePHBIX [YYKOB B reomerpun HITBO)
[IPE/UIOKEHBI HOBbIE CIEKTPOCKOIMYECKHE METOAbl HMCCIeNOBAHHUS MHOIMOCIOMHBIX
CBETOBCAYLIMX  TONMMEPHBIX CTPYKTYp. B uactHoctH, npemmoxeH wmeron
OZIHOBPEMEHHOI0 M3MEPEHHUS 1TOKA3ATEIA NPENIOMIICHNS, KO3()OULIMEHTA SKCTUHKIIMH
W TOJIMHBL TUICHOK, NPHHUMAIOLIMI BO BHMMaHHE YIJIOBYKO pPacXOIUMOCTh
TA3CPHOro  JIyda, a TakXkKe METON HU3MEPeHHUsl pachnpeleleHus] MoKazaTess
MPEJOMIIEHHS 1(Z) IO TOJNILIMHE TJICHKH, KOTOPBIA CNPaBe/UMB Ul TPOU3BOJBHOIMN
dbopmbl  MomymsiumK  nfz). PaspaboTaHHBIE METOABI  O3BOJSIET OIpenesTh
ONTHYECKME IapaMeTpbl MHOTOCIOHHBIX CBETOBEIYLIMX CTPYKTYp, KOTIJA UHCIO
CJIOEB B CTPYKTYpe O0JbIIe NeCITH.

M3srotonen MakeTHEIH 0Opasel BBICOKOCKOPOCTHON ONTHYECKOW IITHHBI
Nepeadu JaHHbIX Ha MEYaTHOM Ij1aTe, BKIIOYAIOIIEH MacCUB U3 12 MHOrOMOIOBBIX
IIOJIAMEPHBIX BOJIHOBOZOB CO CKOPOCTBIO TMEpefadd ONTHYECKUX CHUTHAIOB 3
['0ut/cex Ha KaHAT M cymMMapHO# ckopocThio 36 I'6ut/cex. dta pa3paboTkKa MOMKeT
HaWTH IPUMEHEHUE NIPHU co3iaHid DBM MoBBIIEHHOM TPOU3BOUTENBHOCTH.

O6GocHOBaHHOCTD H AOCTOBEPHOCTL HAYYHBIX MMOJIOZKEHHH H BBIBOJOB

IlpencraBnennbie  pe3ynbTaThl  PacyeToB,  MOJYYEHHBIE HA  OCHOBE
AHATMTHYECKOTO W YMCIICHHOTO pelleHWs ypaBHeHHMH MakcBemwia u  Teopuu
CBA3aHHBIX BOJIH, XOPOIIO COIIACYIOTCSA C TIOJyYEHHBIMH OKCIIEPUMEHTANbHBIMH
JAQHHBIMH, YTO T[OATBEPKAAeT OOOCHOBAHHOCTb IIOJNIOKEHMH U  BBIBOJIOB,
NPEJICTABIICHHBIX B TUCCEpTalMU. JJoCTOBEPHOCTD 3KCIIEPUMEHTAIBHBIX PE3yJIbTATOB
MOATBEPIKAACTCA HCMOJIb30BAHHEM COBPEMEHHBIX METOAMK HSKCIIEPHMEHTAIbHBIX
M3MEPEeHUH, MPOBEACHHBIX ¢ IPMMEHEHHEM HayUYHbIX NPHOOPOB MUPOBOIO YPOBHSL.

PEKOMEH}IaHHl/l 0 HCIMIOJIB30BAHHIO PE3YJIBTATOB JHCCEPTALHH

Pesynbrarhl JuccepTaliy PeKOMEHAYIOTCS K HCIIOJB30BAHHMIO B MHCTHUTYTAX,
By3aX W KOMITQHHSX, 3aHUMAOIIMXCSl BOIPOCAMH PACIIPOCTPAHEHHUSI CBEPXKOPOTKHX
CBETOBBIX UMITYJIbCOB B ONITHYECKUX BOJIHOBO/AX U BOJOKHAX M MX B3aUMO/ICHCTBUS
¢ OparroBCKUMH pEIIeTKaMH, a TaK/Ke B OpraHU3alnsIX, 3aHUMAIOIMXCs pa3paboTKoH
BOJIHOBOJHBIX JIa3€POB C pacrpe/eNeHHon o0paTHOH cBs3bio. Pe3ynmbTaThl MoOryT
HaWTH MPHUMEHEHWE B OpPraHu3alMsX, 3aHMMAIOLIUXCSl CO3JaHHEM HOBBIX HAy4YHBIX
puOOPOB U METOJIOB ONTHYECKUX H3MEPEHHH.

XapaKTepﬂchca AUCCEPTALHH B LI€JI0M



Huccepraiivs COCTOMT W3 BBEAEHUS, MATH IJaB U 3aK/II0UYECHHS, H3JI0KeHa Ha 249
CTpaHuLax, conepxut 133 pucynka u 17 Tabauu. Crucok LuTHpyeMoii JIUTEpaTypsl
BIouaeT 388 HammeHoBaHMH. B wenmoM, jawmccepraums B.UM.  Cokonosa
NPEJICTABIAETCS BeCbMa AKTyalbHOW, WMMEEeT BaXKHOE HAYYHOE M TIPAKTHUYECKOE
3Ha4Y€HUE NI CO3/1aHHMs. BBICOKOCKOPOCTHBIX OINTHYECKHX MEXKCOeMUHEHUH C
MCIIONMB30BAaHHEM  (PTOPCOZEPIKAIMX — TIONMMEPHBIX  MarepuanoB. Marepuaibl
MCCIIeIOBAHUH  M3JI0XKEHBI aBTOPOM JUCCEPTALlMM TIOJIHO M  YEeTKO, BBIBOJbI
obocHOBaHBL J0CTOBEPHOCTD COPMYJIMPOBAHHBIX 3AIIMMIAEMBIX MOTOKCHUH He
BbI3bIBAET COMHEHHH. COBOKYIHOCTD MPEJICTABICHHBIX ABTOPOM PE3YJIbTATOB MOXKHO
KBaTH(UIMPOBaTh Kak co3jaHHe B Poccuiickoidl ®enepannn HOBOro Hay4HOI'O
HanpaBieHHs « DTopronuMepHasi MHTErpanbHas ONTHKAY.

3aMeuanus no paéore

1. MaTremaTuueckoe MOJCIHPOBAaHUE PACTIPOCTPAHCHUS KOPOTKHX CBETOBBLIX
UMITYJIbCOB B OJHOMOJOBLIX BOJHOBOIAX C 6p3FFOBCKHMH pPCIICTKaMM IIOKa3areis
NpeJIOMJICHUA TIPOBEAEHO aBTOPOM C MCIIOJIL30BaHHE TCOPHH CBA3AHHLIX BOJIH.
ABTOpOM IIPHUBEJICHBI YCJIOBUA NIPHUMEHHMOCTH JIaHHOM TEOpHH, OJHAKO HE YKa3aHO
BO3MOXHOE€ KOJIHYECTBEHHOE OTKJIIOHECHHE INMOJYYCHHLIX IIPpH €€ HWCII0Jb30BaHUH
PE3YJIbTATOB OT PE3YJIBTATOB TOYHOT'O MATEMATHYECKOTO MOJECJIMPpOBaHHAA.

2. Tlpu uccnegoBaHUU ONTHYECKUX CBOWCTB MHOTOCIOMHBIX CBETOBEAYIIUX
CTPYKTYP METOJIOM IPHU3MEHHOTO BO30YXIEHUS BOJIHOBOJHBIX MOJ ISl PELICHUS
o0paTHO# 3ama4m (T.e. ONpeeNeHHs TMOKasarels MpeJoMIeHHs, KoddbuimenTa
SKCTHHKLMH W TONIIMHBI CBETOBE/YLUEH INIEHKH W3 YITIOBBIX CIIEKTPOB OTPAKEHMS
TE n TM nonspu3oBaHHOIO 30HAUPYIOLIETO JIA3€PHOIO Jly4a) aBTOPOM pe/I0KEeHBI
ANTOPUTMBbI MHHUMH3AIHH (yHKIMOHANA,  peaNu30BaHHbIE Ha  S3bIKE
nporpammupoBanus @POPTPAH. Ilpu sToM He yka3aHO XapakTepHoe Bpems MOUCKa
ONTUMAJIBHOTO PEIIeHHs, KOTOPOE MOYKET OBITh 3HAUMTENBHBIM, MOCKOJBKY
HEOOXOMMO ONTHMH3UPOBATh OOJBIIOE YHCIO 11apaMETPOB, OCOOEHHO IS
MHOTOCIIOMHBIX CBETOBE/YILUX CTPYKTYP.

3. PaspaboraHHas W W3roTOBJIEHHAs aBTOPOM ONTHYECKAas IIHHA Mepeaadn
JAaHHBIX Ha [Me4YaTHOW IUIaTe, BKIKOYAMOIIAs MacCHB U3 12 QTOpHoJMMEpHBIX
BOJIHOBO/IOB, MCIIOJIb30BaNach i Nepefadn ontudeckux aaHubix mMexay CBUC na
«J1aTa-KOMMYHHMKALMOHHOW» JuiiHe BOJHBL 850 HM. [lpm »TOM HesicHO, MO)KeT Jin
JlaHHAs ONTH4YecKas IIKMHAa paboraTh B «TENIEKOMMYHHKAI[HOHHOM» JMAlla3OHe
criektpa BOMM3M 1550 HM, KOTOpBIM HCHONB3yeTcs JUisi Mepefiayd  CBETOBBIX
UMITyJIbCOB B BBICOKOCKOPOCTHBIX BOJIOKOHHO-ONTHYECKUX JIMHHAX CBSI3M C
MHOT'OBOJIHOBBIM YIIJIOTHEHHEM KaHAaJIOB.

4. Jlnd ucciieoBaHMs ONTHYECKHUX CBOMCTB CBETOBEAYIIMX IUIEHOK B
avanaszone anuH BosH 190 - 2100 HM wmupokoe NpUMEHeHWe IOJIYYHI METOJ
CIIEKTPOCKONMYECKOH aiuiuncoMerpur. Yem Oblia 00ycioOBIeHA HEOOXOAMMOCTH



pa3pabOTKK CHEKTPOCKONHYECKOTO METO/a M3MepeHHs NIapaMeTpoB [OJIUMEPHBIX
TICHOK TIPU PE30HAHCHOM BO30YIKIIEHUH BOTHOBOIHBIX MO/ B reomeTpun HIIBO?

5. B tekcte AHUCCEPTALIMH BCTPEYAKOTCA MEJIKME HETOYHOCTH U OIIEYATKH.

VYkazaHHbIe 3aMeUYaHUs He CHMXAIOT 3HAYUMOCTH NMOJTYYCHHBIX Pe3yJabTaTOB H

HE BIIMSIOT Ha OOILYIO TOJNIOKHUTEILHYIO OLIEHKY IQUCCepPTALlMOHHOTO HUCCJIeNOBAHMS
B.W. Cokonoga.

Obmee 3akatouenne no paGore. Pesyibrarsl Auccepranuy onyGIMKOBAHBI B
70 Hay4HBIX TPyJax aBTOpa, BKIIFOYAsi TPU KOJUIEKTUBHBIX MOHOrpaduu, 47 crareil B
PCUCH3UPYEMBIX POCCHHCKHMX H 3apyOexHbIX XypHanax, 17 myOnukauuiit B Tpymax
KoH(epeHUwMH, 3 narenta P®. Onu npouu anpobaimuio Ha 25 POCCHHCKUX W
MEXIYHAPOIHBIX HAYUHBIX KOH(DEpPEeHIIHIX.

ABTOopedpepaT NPaBWIBLHO H IIONHO OTPAKAET COAEPIKAHME IUCCEPTALM.
JuccepTausi  MOJHOCTBIO  COOTBETCTBYIOT —TpPeGOBAaHMSAM, NPENBSBISIEMBIM K
JAMCCepTauMsM Ha COMCKaHHE Y4YEHOHW CTeNneHHM AOKTOopa (HU3MKO-MaTeMaTHYECKUX
Hayk. CozjepxaHue IUCCEPTALMH COOTBETCTBYET HANPABIEHUAM HCCIIE0BAHMMA
nacrnopra Hay4yHol cmeuuanbHocTd 1.3.6. — Onrtuka (oTpacib HaykKu - (U3MKO-
MaTeMaTH4ecKue).

Huccepraums B.M. CokonoBa «MHTerpanbHad oONTHKA Ha  OCHOBe
(TopcosepKaluX TMONHMEPHBIX MAaTepHAJOB» SBJIAETCA 3aBEpLICHHON HayYHO-
KBaJIM(QUKALMOHHOK pPabOTOM, KOTOpask 1O KPUTEPHSM aKkTyalbHOCTH, HAYYHOM
HOBU3HBI, 000OCHOBAHHOCTH M JIOCTOBEPHOCTH BBIBOJIOB COOTBETCTBYET TPeOGOBaHMSM
yrBepkaeHHoro IlpaButenbctBom P® nocranosnenus Ne 842 or 24.09.2013 «O
NOpsIIKe MPUCYKIECHHS YUEHBIX CTENEeHeH», a ee aBTOp 3acily)KHBAET MPHCYKAEHUsI
YYEHOH CTENEHH JO0KTOpa (PU3UKO-MaTeMaTUYeCKUX HayK IO crenuanbHocTd 1.3.6. —
OnTuka.
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