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PE®EPAT

Jlutiiomuas pabota  c¢. 62, puc. 33, Tabm. 4, HWCTOYHUKOB 38.
CUT'HAJIBHASI CUCTEMA, BOJIOKOHHBI CBETOBO/I,
PELIMPKYJISILINA, MUKPOIAEDPOPMAILINA
OOBEeKTOM HCCIeOBAHUS SBISETCS BOJOKOHHO-ONTHYECKAs CHTHATBHAS

CHCTEMa PEIUPKYISIIUOHHOTO TUTIA.

Lenb paboTsl — pa3paboTKa CTPYKTYPhl U MPUHIUIOB (PYHKIIMOHUPOBAHUS
KBa3UpaCHPEACICHHON  BOJIOKOHHO-ONTHYECKOM  CUTHAJIIBHOM  CUCTEMBI
PELUPKYISIIIUOHHOTO THUIA C HCIOJb30BAHUEM TEXHOJIOTUH CHEKTPATbHOTO

MYJIbTUIIIIEKCUPOBAHUS.

B mpomecce paboThl TMpoBeAeH aHalK3 CIHOCOOOB  MOCTPOEHUS
BOJIOKOHHO-ONITUYECKUX CHUCTEM OXpaHbl MEPUMETPA, OCHOBAHHBIX Ha
pa3IUYHBIX (PU3NYECKUX MPUHITUTIAX HYHKIIMOHUPOBAHUS.

JIns  yaydlieHus  METPOJIOTHYECKUX  XapaKTePUCTHK  BOJIOKOHHO-
ONTHUYECKUX CHUCTEM OXpaHbl [EepUMETpa TMPEAJIOKEH HOBBIM Ccrocod
M3MEPEHUSI, OCHOBAHHBIN Ha PETUCTPALIMU U3MEHEHUS MEPUOa PELUPKYIISIIUN
ONTUYECKOTO CHUTHajla B 3aMKHYTOM ONTORJIEKTPOHHOM KOHTYpE C
MEePUOJUYECKON pereHepanued HUMIYyJIbCOB 1O ¢opme, aMIUIUTyIAe U
JUTUTEIbHOCTH.

PazpaboTana cTpykTypa MOJA3€MHON BOJIOKOHHO-ONTHYECKOW CHCTEMBI
OXpaHbl TEPUMETPA PEUUPKYIALUOHHOTO THIMA, IO3BOJISIONIAS HE TOJBKO
YCTAHOBUTH caM (PakT HapylleHUs TEepPUMETpa, HO U JIOKAJIU30BATh MECTO
HapyIlIeHUs, a TAKXKE OTCIEKUBATH NMEPEMEIICHUE HAPYILIUTEI IO OXpaHAEMOM
TEPPUTOPUH.

Pa3paborana wmaTemaTuyeckas MOJEIb HW3MEHEHHUS  BPEMEHHBIX
WHTEPBAJIOB MEXIY LHUPKYJIUPYIOIMIMMU HMMIYJIbCaMd B 3aBUCUMOCTH OT
BEITUYMHBI MUKpOAePOpMAaIINii BOJOKOHHOTO CBETOBOAA C MPSMOYTOJIbHBIM
npoduiieM nokasaress IpeIoMIIeHUs

C noMOLIBbKO YHUCIEHHOTO MOJCIHPOBAHUS MOJYYEHbl 3aBUCUMOCTH
BEJIMYMHBI  JIONOJHUTENBHBIX MOTEPb, BO3HUKAIONIUX B  BOJIOKOHHBIX
CBETOBOJIaX C pAa3IMYHBIMU COOTHOIICHUSMH TOKA3aTeNsi MPETOMIICHUS
CEepALEBUHBI U OOOJIOYKHU, TOJ BO3JCUCTBUEM MHUKPOU3THOOB MEPEMEHHOIO
paauyca.



ABSTRACT

Diploma  p. 62, fig. 33, tabl. 4, references 38.
SIGNAL SYSTEM, OPTICAL FIBER, RECIRCULATION, MICRO-STRAIN

Research object is the fiber-optic recirculation signal system.

Work purpose is development of structure and the functioning principles
of the quasi-distributed fiber-optic recirculation signal system with use of
spectral multiplexing technology.

During the research, the analysis of constructing methods of the fiber-
optic systems for perimeter security based on different functioning physical
principles are carried out.

The new measurement method based on registration change of
recirculation period of an optical signal in a closed optoelectronic circuit with
periodic regeneration of pulses by the shape, amplitude and duration is offered
for improving of metrological characteristics of the fiber-optic perimeter
security systems.

The structure of underground fiber-optic recirculation perimeter security
system, allowing not only to establish the fact of the perimeter violation, but
also to localize a violation place, and also to trace relocation of the violator on
the protected territory is developed.

The mathematical model of change the time intervals between the
circulating pulses which depending on micro-strain value of the optical fiber
with a rectangular profile of refractive index is developed.

Dependences of the additional losses arising under the influence of
micro-bends of variable radius in the fibers with different ratio of a core and
cover refraction indexes by means of numerical modeling are received.



