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«Pazsurne MeTo10B M TeXHHKH GHILTPALMH H Cy0IHCKPETH3AIHH
B HMILYJIbCHOMH TeparepuoBoii CIeKTPOCKOIIIY,

NpEeACTAaBJICHHYIO HA COHCKaHHE }"IGHOI‘;I CTCIICHH KaHJuaara (bHSHKO-MaTCMaTH‘{eCKHX HayK I10

crermansHocTH 1.3.6 — «OnTHkay

Ha paccMoTrpenue ObIM MpeCTaBIEHbI OJIMH TOM JIMCCEPTAlIMA ¥ aBTopedepar.
Huccepraius u3joxeHa Ha 96 cTpaHMIax, BKIIOYACT BBEICHHE, YETHIPE IJIABBI, 3aKIIOUYECHHE,
CHHCOK IyOJaMKamMi CoMCKarels, COCTOAIMH u3 3 crateif, 23 MaTepHaloB HAyYHBIX
KoHpepeHuuil u 2 cBujeTenbeTB 0 perucrpannn Hoy-Xay, cimcok juTeparyphl, COCTOSIIHI H3
106 wucrounukoB. OT3LIB COCTABIEH HAa OCHOBAHMHM M3YUEHHS MATEPHATOB JHCCEPTAIAH,
aBTopedepara u onyOIHKOBAHHBIX aBTOPOM CTATEi.

Mutepec x ycrpoiicteam Tteparepuosoro (TI') auamazoHa o0yClIOBIEH IHMPOKOH
NEepPCHeKTUBOH HX MPUMEHEHHUs JUlsS CHEKTPOCKONHH MOJIEKYJISIPHBEIX Ta30B B CHCTEMax
MOHHTOPHHTA arMOc(ephl, B CHCTEeMax 0e30ITaCHOCTH B adpOIOPTaxX, B MPOMBIILIEHHOCTH JUIS
KOHTPOJISI IOJTMMEPHDBIX H3/1€THI, a Takke 171 papMaleBTHKY U MEUITHHBIL.

OmHuM M3 COBPEMEHHBIX CHEKTPOCKOIHYCCKHX METOOB SIBISIETCS HMMITYJIbCHAS
reparepioas criekrpockonus (MTC), nenonssyiomas pemrocexynansie azepsbl Gimknero MK-
JuanasoHa JUlsl reHepalid HMITYJILCOB JUIMTENLHOCTRIO ~1 I B TeparepoBoii 4acTH CIIEKTpa.
Taxue creKTpOMETPHI MO3BOIAIOT MPOBOIUTE HCCIIENOBAHUE ONTHYECKUX CBOMCTB PA3IMUHBIX
MaTepHaloB, B TOM 4HCje W OMOJOTHYECKOTO NPOMCXOXKJICHHS, B IIHPOKOM CIEKTPAIbLHOM
JUarasone.

Aunccepraumonnas pabora Pribak A.A. nmocBsimena pa3paboTke M TIPHMEHEHHIO
KBa3HONTHYECKHX GHILTPOB Ha Ga3e HHTepdepeHHOHHBIX METAMATEPHAIOB, IIPHMEHACMBIX UL
PasBHTHA METOJIOB W TCXHMKH aHTHAIMacHOM (uibTpauud W CyOJUCKpPETH3AlMH B
umpokononocHo  UTC. Tlpeanokennsie MeToabl NpoJeMOHCTpUpOBAIH  (DPEKTHBHOCTE
NPUMCHCHUS JIJIsl MOBBIMICHUS TOYHOCTH M COKpALICHHS BPEMEHH W3MEpEHHs CIeKTpa B
OTPaHHYCHHOI YaCTOTHOH Mmojioce. DTO JIaeT OCHOBAHHE YTBEPIK/IATh, 4TO ChOPMYITHPOBAHHAS B
JUCCePTALHOHHON paboTe COUCKATENIEM TeMa HECTeT0BAHMIT SIBJISETCH AKTYATBLHOMH.

ITocranoBKa HaYyYHO-TeXHHUYECKHX 3a/1a4, IepeYeHb MeTOJA0B HCCIeTOBAHHS U
0KHIACMBIC PE3YJILTATBI H3JI0KECHBI B TCKCTE JMCCEPTALIMH BHATHO M B JIOCTATOYHOM 00BEME.
ABTOpe(epaT COOTBETCTBYET OCHOBHOMY COJCPIKAHMIO juccepranuu. Jluccepramus u

aBropedepat odopmiiens 110 npasuiam BAK.



Crpykrypa padoTsl IOCTpOEHA JIOTHYECKH Liesiecoo0pasHo.

Bo BBeiennn npescrapieHsl HeOOX0MMBIE CTPYKTYPHBIE JIEMEHTHI JIMCCEPTAIHOHHOM
paboThl: aKTyaabHOCTH paboTel, Kparkoe onucanue meronoB MTC, meronoB anmacuura u
cyO/McKpeTH3alyy, el M 3a/a4d JIMCCePTAllMOHHOIO HCCJIe/IOBaHUS, HayuyHas HOBM3HA,
IpaKTHUeCcKass 3HAYMMOCTHL W arnpolarus pesyibTaToB MCCIeNOBaHUS, CHOPMYIMPOBaHbBI
HAyUHBIE TOJI0MKEHUS], BLIHOCHMbIE HA 3aIIHTY.

B nepBoii riase, IOCBAIICHHON ONUCAHUIO TEOPETHYECKHMX OCHOB M METOJIOB
HCCIIe/IOBAaHMs, JjaeTcss nojapo0Hoe onucaHue (U3MYECKHMX [PUHLMIOB I'eHepaluu U
nerektupoBanust Tl wmznyuenuss B cucreme MWTC, npuBoauTcs cxemMa HMMILYJIBCHOIO
TeparepLuoBoro crekrpomerpa, pazpaborannoro B MAnD CO PAH. B pasnenax 1.2 n 1.3
OTHCHIBAIOTCA TEOpEMa OTCUETOB W BOSHHKHOBEHME HCKAKEHHH BOCCTAHOBJIEHHOIO CHTHAJIA, T.€.
aJIHacHHra IpH HEJ0CTaTOYHOH 4acToTe AMCKpeTH3auuu. B paszgene 1.4 onucbBaeTCs METOJ
cybauckperusanuu g Boccranosienus curnana UTC.

Bo BrTopoii riaase onuceiaercs npuMeHenne ceruarbix GuibTpoB HH3KkUX vacror (GHY)
A anTranuacHoi guisrpaunn B MTC. Jlng OUEHKM IPUMEHMMOCTH MOJIXOJA IMPOBEIEHO
HcclIe/0BaHle  CHEeKTpaibHbIX  Xapakrepueruk — ®HY,  npexcraBimsiomux — cooit
HHTCpCl)CpeHHHOHHbIC CTPYKTYPBbI, COCTOSINHE H3 HECCKOJIIBKHX CJIIOEB €eMKOCTHBIX TJIaCTHHYATBIX
metanosepxHocreil. llponeMoncTpupoBana BO3MOXKHOCTH COKPAUIEHHMs] BPEMEHH H3MEPEHUs
crekTpomerpa A0 12 pa3 npu MOBBILIEHMHM TOYHOCTH H3MEPEHHH 3a CYET HHUBEIMPOBAHUA
JOJITOBPEMEHHOT0 pei(pa HOPMUPOBOYHOIO CHIHAIA.

TpeTws riiaBa JuccepTallHOHHOrO HCCIeJOBAHUS MOCBALIEHA pa3paboTKe y3KONOJIOCHOTO
IIPOIYCKAIOIIEro 1Moj10coBoro ¢puisTpa Ha ocHoBe tajona ®adpu-Ilepo (PPII). B pasnene 3.2
OIMCBIBACTCS YHCICHHOE MoJesuposanue rnponyckanus OPOI] ¢ 3a1aHHbIMU apaMeTpaMH U UX
IKCIICPUMEHTAIIBHASL pealu3anus, a B pazjene 3.3 [peJCTaBIeHO TECTHPOBAHHE METO/a
cybmuckperuzanuu B UTC npu vecae10Banny IponycKanus KPEeMHHEBOM MIIACTHHEL.

B verBépToii riase ¢ npuMEHEHHEM MPEJUIOKESHHBIX MCTO/IOB IPUBOJMTCS UCCIIEI0BAHHE
ONTUYECKUX M JHIICKTPHUCCKUX CBOHCTB B TepareploBOM JHAINA30HE CErHTOICKTPHYECKUX
KpHCTAJIOB. B HACTHOCTH, OIMCBLIBACTCA IKCIICPHMCHTAJIBHOC HCCIICNOBAHHUC 'I'CMI[CP&'I‘)/})HOI:'I
JUCIIEPCHOHHOI 3aBucHMOCTH 1 KoadpuimenTa noriaoueHus kpucerauia KTiOPO4 (pasnen 4.1),
KOTOPBIH MIHPOKO IPUMECHACTCS I HEJIMHEHHO-0IITHYECKOT 0 Ipeo0pa3oBanus, 1 KOMILICKCHON
JHBJIEKTPHYECKOH MPOHHIIAEMOCTH KpHcTauia Sro61Bao39Nb206 (SBN-61, pasznen 4.2).

Ounenka jgocropepHocTy H HOBH3HBI paborsl. JocroBepHocts pe3yibraroB padoThbI
ofecrieynBaeTcst XOPOLIUM COMIACOBAHHEM MOJIEJILHBIX OIIEHOK C PE3YJIbTATAMH YKCIIEPUMEHTOB,
UCIIOJIL30BAaHMEM  anpoOMPOBAHHBIX — HMCCIENOBATENLCKAX — IPOLEAYP M COBPEMEHHOIO

o0opynoBanud. [lonyueHHbIE Pe3ysbTaThl HE MPOTHBOpEYAT M3BECTHBIM HAYUHBIM [JaHHbIM.



JloCTOBEPHOCTE NMPEJICTABICHHBIX PE3YJIBTATOB TAKXKE MOATBEPIKAACTCS 2 CBHCTEIBCTBAMH O
perucrpanun Hoy-Xay.

B kauecTBe HOBBIX, JIMCCEPTAHTOM [IPECTABICHDI CJIeAYIONHE HAYYHbIE Pe3yJIbTATHI:

l. [pennosen u nporectupoBan crocod cokpanienus spemend usmepenust UTC s
CIy4as HU3KOUACTOTHBIX U3MECPEHHIH, OCHOBAHHBIH HA MPUMEHEHHH aHTHAJIHACHBIX (DHIBTPOB H
OJIHOBPEMEHHOM YBEJINUECHHH HHTEPBAJIA JUCKPETH3ALMH CUCTEMBI PETHCTPALIMH CIIEKTPOMETpa.

2. Pazpaborana KOHCTPYKIMS Y3KOMOJOCHOIO KBazuomnTHueckoro ¢uusrpa OOIT.
Buepsble sKcIIEpUMENTAILHO I0KA3aHA BO3MOKHOCTD PeIH3AHE METO@ CyOAHCKPETH3AIHH B
UMITYJILCHOH TeparepLoBOH CHEKTPOCKOIMH, MO3BOJHBIIETO COKPATHTL BPeMs H3MEPEHHS B 2
pasa, Npu HM3MEPEeHHH MPOITyCKAHHS KPEMHHEBOH IUIACTHHBI C IOMOINLI pa3paboTaHHOTro
¢unbTpa ¢ nentpanbHoii yactoroit ~ 0,8 TI'u 1 ¢ MoOAHOM WHPHHON HA NOJTYBBICOTE MeHEE 4%.

A DKCIEPUMEHTAIBHO HCCIIE/[0BAHA TEMIIEpATy pHAst TUCIIEPCHOHHAS 3aBUCHMOCTD H
koo durpent nornouenus kpucrawuioB KTiOPOs B cyGreparepuoBoii o0acTd CrneKrpa B
Idarnasone temmneparyp —192 — +150 °C.

4. ITpoBeieHO DKCIIEpPHMEHTAILHOE HCCIIE0BAHNE KOMIIEKCHOH JUAIeKTPUYECKOi
IPOHHUIIAEMOCTH MOHOKpHUcTa/uia SBN-61 B cyOreparepuosoii o0acty cliekTpa npu KOMHATHOM
TeMIeparype.

B cooTBETCTBMM € H3JIOKEHHBIM MATEPHAIOM HA 3AIMHTY BBLIHOCATCS CJIEAYIOUHE
OCHOBHBIC¢ ITOJIOKCHHA, 06naﬂa10mne, o MOCMY MHCHHIO, Hﬂy‘lHOﬁ HOBH3HOH W
HPAKTHYECKOH 3HAYMMOCTBIO:

L. [Ipumenenne BbICOKOA(D(EKTUBHBIX EMKOCTHBIX MHKPOCTPYKTYP B KadecTBe
aHTHaIMacHbIX (anti-aliasing) QHILTPOB B IIHMPOKOIOJIOCHOH HMITYJILCHOM TeparepuoBoii
CIIEKTPOCKOIIHH B Cilydac cyOTeparepLoBbIX H3MEPEHHH TO3BOJISCT COKPATUTE BPEMS H3MEPEHHS
CHrHaJIa CreKTpoMeTpa J1o 12 pas rnpu coxpaneHu# TOYHOCTH H3IMEPEHHH.

Z IIpuMeHenne y3KomoJoCHBIX KBA3HONTHUECKHX (DHIBTPOB C MOJTHOM HTMPHHON HA
IOIyBBICOTE MeHee 4%, MO3BOJSET pealn3oBaTh MeTOj CYOIMCKPETH3AIMM B HMITYJILCHOH
TEPareproBoi CIIEKTPOCKOIMH U COKPATHTE BPeMsl H3MEPEHHs CUIHaa CIIEKTpOMeTpa B 2 pasa.

3 Jucnepeust TpEX TrIaBHBIX KOMIOHEHT 1OKasaress PEJoMIICHUs KpUCTaLIa
KTiOPO4 B muanazone 0,2—1 TI'u moxer ObITh omucana OJHOWICHHBIMH BHIPAXKEHHSIMH
3enbMetliepa ¢ JIMHEHHOH 3aBUCHMOCTBIO 3HAYCHUH KOA(DQUIMEHTOB JIUIs MAIa30Ha TeMIIepaTyp
-192 — +150 °C.

Bee sammmaemsie nonoxenust coorserctsytor 1. 9-11, 13, 14 nacnopra crnenyansHOCTH
1.3.6. «Onrukay.
B 1enom, npeacTaBieHHyo K 3allUTe JUCCEPTAIHIO0 MOYKHO KBATH(HIIHPOBATE, ¢ OJIHOMH

CTOPOHBI, KaK KBAJTHQHIHPOBAHHYI0 PAdOTY, COOTBETCTBYIOIIYIO BCEM YCTAHOBJICHHBIM



HOpMaM M IpaBHJlaM, a C JPyIOd CTOPOHBl — KaK 3aBEpPLICHHOE HA JAHHOM JTalle HAy4HOEe
HCC/IeI0BAHHEe, KOTOPOE HMEET OUYEBHJHYIO IEPCHEKTUBY NPOJOIKEHHS W JaJbHEHIIEro
npuMeHeHus. OpUIHHAIBHBIA XapakTep MOJYYEHHBIX aBTOPOM pE3yJbTAaTOB, HE BLI3BIBACT
comHenus. Yucno mybmuxanuii ¥ yposeHb anpobanuu (1 crates B 3apy0emHOM iKypHaie H 2
CTAaThU B POCCHIMCKHUX XKypHalax, BXoasaimx B Oassl nuTuposanus Scopus 1 Web of Science u
nepeyeHs BAK, 23 paGoTel B cOOpHHMKAX TPYAOB HAyYHBIX KOH(pEPEHIHH POCCHHCKOro H
MEXIYHApOHOIO YPOBHS), a TaKKe 2 CBHJCTEILCTBA O PETMCTPAIlHH HOY-Xay, COOTBETCTBYET
OOIIETIPHHSATHIM KPUTEPHSIM.

PexoMeH/1a1uu 110 HENoJIb30BAHUIO PE3YJILTATOB H BLIBO/IOB IMCCEPTAIHH.

ITonyueHnble B XO0J€ JAMCCEPTALMOHHBIX HMCCIIEAOBAHMN pE3yJbTAaThl BHOCAT BKJIAJ B
pasBUTHE COBPEMEHHOH ONTHKHM, B OCOOCHHOCTM [Jsl pELICHUS 3ajad, CBA3AHHBIX C
COBEpILECHCTBOBAHHEM MeETOAa HMIYJILCHOI Teparepuosoil cnexrpockonuu (MTC), a taxxke
MCCIICIOBAHUS ONITHYCCKUX CBOHCTB HEIMHEHHBIX KPUCTAIIOB B TepareplioBOH YacTH CIEKTpa.
Pesynbrarel Moryt ObITH PEKOMEHJIOBAHBI JJIsI NpUMEHeHus B opraHuzamusx Poccuiickoii
aKaJeMHH HayK, BeJIOMCTBEHHBIX HHCTHTYTAX, BHICLIHX YUeOHBIX 3aBeJeHUSIX H Ha [IPeAIPHSITHSIIX
pa3IUYHOTO MPOQHIIS.

Jameuanns mo auccepranHonnoii pabore. [lo auccepraumm MOXKHO yKaszaTh Ha
HEKOTOPBIE HEJOCTATKU HE IPUHLIMIMAIBHOIO IUIAHA!

1. B pasgene 4.2 uerBeprodl rnaBbl JaHbl HEKOTOPbIE CBEJIEHHUS O KpHCTaJIe
Sro61Bag 39Nb20g. [1pu 5TOM yKazana TOJBKO TPH CCHUIKH Ha pabOTHI, MOCBAIIEHHEIE OIMMCAHHIO
9TOr0 MaTepHajia, IPHYEM CCBUIKH JIaHbl JIMIIbL Ha cieayiomed crpanune. [losromy, kornma
YUTACIID JJAHHYIO IABY, CKIAJLIBACTCS BIEUATICHHE, YTO JIHCCEPTAHT JTMYHO H3YUHI CTPYKTYPY
KpUCTaLia.

2 Taoxe Ha MO B3I, B paszene 4.2 AuccepTaluy HEAOCTATOYHO OMMCAH MCCIIENYEeMbli
oOpasel, yKazaHa JIHIIb €ro TOJIIHHA, IPH 3TOM He yKa3aHbl HH pa3Mepbl 00pasna, HH ero yriisl
cpesa, HA IIPOU3BOMTEIb.

B 3akiouyenuwe MOKHO CKas3arb, 4YTO paccMarpupacMmasl JHCcCepTalusl SIBJISECTCH
3aKOHYCHHBIM HAYYHO-HCCIIE0BATEIbCKHM TPYJAOM,  BBIIOJHEHHBIM aBTOPOM
CaMOCTOATEIbHO M Ha BBICOKOM Hay4HOM yposHe. B paCore npuseneHbl Hay4YHBIC pe3yibTaThl,
MO3BOJISIIOIHE MX KBAIM(QHULMPOBATL KAK HOBLIE HAYUHO ODOCHOBAHHLIE PEIIeHHS, HMEIOIHe
BBICOKOE 3HauyeHHe B o0nacTw (yHIAMEHTAIBHOH M NPHKIATHOH ONTHKH TepareproBoro
JMara3oHa, IoJIE3HbIe /Ul HIMPOKOTO KpyTra NpUMEHEHHI.

HecmoTpst Ha ykazaHHbBIE HeJIOCTATKH, KOTOPBIE HE KACAIOTCS KIIIOYEBLIX Pe3yJbTaToB
MPOBEJIEHHOIO JIUCCEPTALMOHHOIO HUCCICIOBAHUS, CUUTAI0, YTO BhIIONHEHHas Ppidak AsmHOM

AHatonneBHOH Hay4Ho-HCCIICH0BATCIIECKAs KBaJ'IH(I)HKaIIHOHHaH pHGOTa 0TBCHACT BCCM



TPQGOBHHHHM ﬂeﬁCTBymmeTO «llomoxxenus (&) MNPpUCYKIOCHHH YYCHBIX CTCIICHEHY,
NPEABABIACMBIM K KAaHAHJATCKHM JUCCEPTALUAM, a4 €€ aBTOP 3aCHYKHBACT NMPHCYKIACHHA €MY
yqenoifl CTCNCHUN KaHauaaTa (’)H3HKO-M3T€M3TH'—IECKHX HAYK 0o CIHCHHAJIBHOCTH 1.3.6.

«Onrukay.
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