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PE®EPAT JUIIIOMHOM PABOTHI

Cupiepona /L1O.

Bo0/10KOHHO-ONITHYECKHH HHTepdepomerp Maxa-Lenaepa B
HEKOrepPeHTHOM pesKuMe JJIsl CHCTEM MIHOBEHHOI'0 U3MEPEeHHs YaCTOThI.

Hayunple pykoBoauTENM: 3aBenyrOIIMA JsabopaTopuu paarno(OTOHUKU
I'HIIO «OnTHuka, ONTORJIEKTPOHMKA M Jia3epHas TEXHHUKa», KaHIUAAT (PU3UKO-
matemaTnueckux Hayk Ymxk A.JL., nomeHt kadenpsl mazepHOl (QU3MKU U
cnektpockonuu BI'Y, kanaunat ¢puznko-maTemMaTrnueckux Hayk MenbpHuKOBa E.A.

JlumiomHast paboTa COCTOUT M3 BBEICHUS, 3 IJaB, 3aKIIOYEHHMs, CIHCKa
MCTIOJIb30BAHHBIX UCTOYHUKOB (25) 1 3aHuMaeT 48 crpanui. B numiomHoii padote

MPEACTABICHO 24 pUCYHKA.
Kmouessie cioBa: BOJJOKOHHO-OIITUYECKUM UHTEPOEPOMETP

MAXA-OHEHAEPA B HEKOI'EPEHTHOM PEXHMME, MI'HOBEHHOE
N3MEPEHUE YACTOTBI.

Oo0bexkTOM HCCIIETOBAHUS SBJISIETCS BOJIOKOHHO-ONTUYECKHAN
uHTeppepomerp Maxa-Llennepa B HEKOT€pEHTHOM PEKUME.

Heabo naHHOW paboThl sBISETCS pa3paboTKa U IKCIEPUMEHTAIBHOE
UCCJIENOBAHUE CHUCTEMBl MIHOBEHHOIO M3MEPEHHsS 4YacTOTBl Ha OCHOBE
OITOAJIEKTPOHHBIX METOJOB.

Metoabl  HCCJIEIOBAHMSA:  U3MepeHue  napamempos  CUCmeMbl.
ocLWJIIOrpauYecKuid METOJl, U3MEPEHUE CHEKTPOB C MOMOUIBIO ONTHYECKOTO
aHaJIM3aTOpa CIEKTpa.

IMosryyeHHble pe3ybTaThl: B JUIUIOMHON pabore Oblia pazpaboTaHa u
paccuMTaHa cXeMa yCTPOMCTBA JIsi MTHOBEHHOTO M3MEPEHUSI 4YacCTOThl HA OCHOBE
BOJIOKOHHO-ONITHYECKOro HHTepdepomerpa Maxa-llenaepa B HEKOrepeHTHOM
pexuMe, a Takke ObUIM TPOBEIEHbl HKCIEPUMEHTAJIbHbIE HCCIIEIOBAHUS
pa3paboTaHHOTO yCTpoiicTBa. B pesynbrare NpoBelEeHHBIX dKCIIEPUMEHTOB ObLIN
NOKa3aHbl BO3MOKHOCTU pPa3pabOTaHHOIO YCTPOMCTBA M €ro MpeuMylIecTBa M
HEJOCTATKU MO CPaBHEHUIO C APYITMMU METOJaMH MTIHOBEHHOTO HW3MEpEHUs
YacTOTBHI.

[To pesynpraTam naHHOW pPabOTHI MOAAHA M MPHUHATA K MEYATH CTaThs
«CBEpXIUIMPOKONOIOCHBIE  PATUOPOTOHHBIE YCTPOMCTBA JUIi MTHOBEHHOTO
u3Mmepenust yactotel CBU-curnanos» B cOopHuKe TpyaoB 9-oif MexayHapoaHOH
HAay4YHOM KOH(EpEHIMU 10 BOEHHO-TEXHUYECKMM TNpolbiemam, mpodiaeMam
00OpOHBI K 0€30MMaCHOCTH, UCIOJIB30BAHUIO TEXHOJIOTUN ABOMHOTO MPUMEHEHHUS.

PexomeHnganum 1o BHeAPeHMIO: pa3pa0oTaHHOE B JaHHOM paloTe
YCTPOMCTBO MOKET HalTH IIKMPOKOE MPUMEHEHHUE B 00JIACTH CBSI3U, PaAHOIOKALINH.



PO®EPAT JbIIIVIOMHAM MPALIBI

Cipsepasa /I.1O.

BasakoHHa-anTHIYHBI iHTIpdepamerpsoli Maxa-Llenagepa y
HEKOTepPIHTHAM PI:KbIMe JIJIsI CicTIM iMrHeHHAra BbIMSIPIHHS 4acTaThl.

HapykoBbis KipayHiki: 3araauslk Jjabapatopeii paasi€édaroniki JTHBA
«OnTbiKka, ONTAdIEKTPOHIKA 1 JIa3epHast TOXHIKa», KaHAbLAAT (Di31Ka-MaTIMaTBIYHBIX
HaByKk Ybpk A.JL, mampHT Kadempsl masepnail ¢iziki 1 cmektpackamii BV,
KaHIBIAAT (i3iKa-MaTIMATBIYHBIX HAaBYK MenbHikaBa S.A.

JIplmuioMHas mpara CKIajaeniia 3 YBsA3eHHs, 3 TJay, 3aKIIOYdHHS, CITICY
BBIKAPBICTAHBIX KpPBIHIIL (25) 1 3aiiMae 48 crapoHak. Y JbIIUIOMHAN mparbl
npajcrayieHa 24 MaltoHKa.

Kuawuasbisa ciaoBbi: BAJIAKOHHA-AIITBIYHBI IHTOPO®EPAMETPLII
MAXA-IITEHJIEPA V HEKOTEPSHTHAM PD2XBIME, IMI'HEHHAE
BbBIMAPOHHE YACTATBI.

A0'eKTaM Jaciie/JaBaHHs 3'AyJIseIa BaJIaKOHHA-ATHIYHBI IHTIpdepaMeTphbli
Maxa-Llennepa y HEKOrepIHTHAM PIKbIME.

MbTail nan3eHail mpanpl 3'syiseniia pacnpanoyka 1 dKCIepbIMEHTalbHAC
JmacienaBaHHE  CICTOMBI  IMTHEHHAara BBIMSAPOHHS  9YacTaTbl HAa  aCHOBE
OITA’JICKTPOHHBIX METaaay.

Meraasl  JgacjiefaBaHHSI.  GuIMAPIHHe — napamempay — CiCmaMbl:
acrputarpadiuapl  METal, BBIMAPIHHE CIIGKTpay 3 JamaMorail  anThlYHara
aHajizaTapa CeKTpy.

ATpbIMaHbIfA BBIHIKI: y JBIIIIOMHAH Mpalbl Obl1a pacnpaliaBaHa i pa3jiidyaHa
cXeMma TpbUIaabl JUisl IMCHEHHAra BBIMSIPIHHS YacTaThl Ha acCHOBE BajaKOHHA-
anTeiyHara inTIpdepamerpoli Maxa-llenaepa ¥ HekorepaHTHaM paKbIMe, a TAKCaMa
OBLI1 PaBeI3€HBI IKCIIEPHIMEHTANIBHBIS JJacIeJaBaHH1 paciipaliaBaHail npbLaaasl. Y
BBIHIKY MPABEA3EHBIX SKCIEPHIMEHTAY ObLII MTaKa3aHbl MardbIMaclli pacnpalaBaHai
NpBIIAB 1 5ie TepaBari 1 Helaxomnbl ¥ MapayHaHH1 3 1HIIBIMI METaiaMi IMTHEHHara
BBIMSIPOHHS 4aCTOTHI.

[la BeIHIKAX man3eHail paObOTHI MaAaN3€HBI 1 MPBIHAT Aa APYKY apTHIKYJ
«3BepxiipakanaiocHas paapiédaroHHas TpbUIaga JJjIs IMTHEHHAra BBIMSIPEHHS
yactatel 3BUY-cirHamay» ¥ 300pHiKy mnpan 9-aii MixHapoaHail HaByKoBai
KaH(EpIHIIbIl Ta BACHHA-TIXHIYHBIX Mpadiiemax, mpadiemax abapoHbI 1 OsCIIEKI,
BBIKAPBICTAHHI TOXHAJIOTIN JBaHOTA MPBIMSHEHHS.

Pykamenmanbli ma ykapaHeHHi:paclpanaBaHas Yy JaA3€Hail Ipambl
npblIaZa MOXKa 3HAKUCII MIBIPOKAe MPBIMSHEHHE ¥ rajiHe CyBs31, pajblélaKalbli.



GRADUATE PROJECT ESSAY

Sidlerova D.Y.

Mach-Zehnder fiber-optic interferometer in incoherent mode for
instantaneous frequency measurement systems.

Scientific supervisors: head of the laboratory of radiophotonics of the SSPA
«Optics, Optoelectronics and Laser Technology», candidate of physical and
mathematical sciences Chizh A.L., associate professor of the department of laser
physics and spectroscopy of the BSU, candidate of physical and mathematical
sciences Melnikova E.A.

Graduate project consists of an introduction, 3 chapters, a conclusion, a list of
sources used (25) and takes 48 pages. The graduate project contains 24 drawings.

Key words: MACH-ZEHNDER FIBER-OPTIC INTERFEROMETER IN
INCOHERENT MODE, INSTANTANEOUS FREQUENCY MEASUREMENT.

The object of the research is the Mach-Zehnder fiber-optic interferometer in
incoherent mode.

The aim of this research is to develop and experimentally study the system of
instant measurement of frequency based on optoelectronic methods.

Research methods: measurement of system parameters: oscillographic
method, measurement of spectra using an optical spectrum analyzer.

The results: in the diploma work, a scheme of a device for instantaneous
frequency measurement based on a fiber-optic Mach-Zehnder interferometer in an
incoherent mode was developed and calculated, and experimental studies of the
developed device were carried out. As a result of the experiments, the capabilities
of the developed device and its advantages and disadvantages in comparison with
other methods of instantaneous frequency measurement were shown.

Based on the results of this work, the article «UIltrawideband radiophotonic
devices for instantaneous frequency measurement of microwave signals» was
submitted and accepted for publication in the collection of proceedings of the 9th
International Scientific Conference on military-technical problems, defense and
security problems, the use of dual-use technologies.

Recommendations for implementation: the device developed in this work
can find wide application in the field of communications, radiolocation.



