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Pedepar:

1. B po60Ti BUKOHaHO TeOpeTHYHe OOI PYHTYBaHHS IOOYAOBY aBTOMATHU30BAHUX CUCTEM KEPYBaHHS [IPOLeCaMu
[I03M1iOHYBaHHS (POTOHHO-KPUCTAIIYHUX BOJIOKOH IIPHU iX 3'€JHaHHI. Pe3ysbTaTOM CTaB NIOAAIbIINI PO3BUTOK Ta
BIOCKOHAJIEHHS KOMILJIEKCY MaTEMAaTUYHOTO 3a0€31€UEHHS 32 PAXYHOK PO3POOKM METOAY aBTOMAaTU30BaHOTO
[03MLiOHYBaHHS (POTOHHO-KPUCTAIIYHUX BOJIOKOH 32 iX OCSIMU, TOOYJOBAaHMMU Ha OCHOBI [TOCJIiIOBHO BU3HAUEHUX
METOJIOM aBTO3TOPTKU KOOPAUHAT LIEHTPY PO3NOAiTy ONTAUYHOrO MOJIsl, BAMIPSHOTO B 33Hil NIJIOIMH]
IIepPIEeHIUKYJISIPHO ONIPOMiHEHUX (POTOHHO-KPUCTANIYHUX BOJIOKOH, Ta IPEICTABIEHNUX JIiHIMHOIO PErpeciiiHo0

MO eJIJIIO, IO I03BOJIMJIO MiTBUIIUTHY SKICTh 3'€IHAHHS Ta 3MEHUIUTY BTPATHU ONTUYHOI MOTY>KHOCTI CUTHAITY
3'€IHaHHI, 2 TAKOXX METO[I, SIKUI JO3BOJISIE Y3TOUTH PO3IOAIIM MOJOBYUX I10JIiB Ha TOPLSIX TIO3TOBXKHBO 30y IKEHNX
(DOTOHHO-KPUCTAJIIUHNUX BOJIOKOH IIJIIXOM BU3HAUEHHS Ta BPaxyBaHHS KyTy B3AEMHOT'O [IOBOPOTY BOJIOKOH HaBKOJIO
iX IO370B>XHBOI OCi, 110 1aJI0 3MOTy BPaxOBYBAaTU CTPYKTYPY MOZOBOTO IT0JIS1 BOJIOKHA B IIPOLEC 3'€IHAaHHS Ta
3MEHIINUTY ONTUYHI BTpaTu. [IpoBesieHO MoAemnooydi Ta Pi3nyHi eKCIepUMEHTAabHi JOCHiIKEHHS, 1110 JOBEJIN

IOCSITHEHHS MOTPiOHMX MOKa3HUKIB TOYHOCTI IO3UL[iOHYBaHHS (POTOHHO-KPUCTAJIIUHMX BOJIOKOH Ta SIK HACJIIOK



MIOKPAIIEeHHSI XapaKTEePUCTHK SIKOCTI ix 3'eHaHb. KiiouoBi c10Ba: POTOHHO-KPUCTAliYHe BOJIOKHO,

NO3UI{OHYBaHHS, BTPATU CUTHAJY, KOHTPOJIb, aBTOMAaTH30BaHa CHCTEMAa KepyBaHHs, IIPOIeC 3'€THaHHS.

2. The dissertation work is dedicated to the decision of an important and actual scientific and applied task of
methods and means development of technological, informational and mathematical maintenance which guarantee
the set parameters of photonic crystal fibers connection processes and accordingly low optical losses in their
connections. Theoretical substantiation of construction of automated control systems of photonic crystal fibers
positioning processes at their connection is executed in the work. The result was the further development and
improvement of mathematical software complex through the development of methods for automated positioning
of photonic crystal fibers in their axes and mode field distribution. The first method is based on autoconvolution
method sequentially determined of the optical field distribution center coordinates, which is measured in the rear
planes of photonic crystal fibers perpendicularly illuminated and represented by a linear regression model. This
has improved the quality of the connection and reduced the loss of signals optical power in the connection. The
second method allows to coordinate the distribution of mode fields at the ends of longitudinally excited photonic
crystal fibers by determining and returning the angle of mutual rotation of the fibers around their longitudinal axis.
This made it possible to take into account the structure of the mode field of the fiber during the connection
process and to reduce the optical losses. Modeling and physical experimental researches which have proved
achievement of the necessary indicators of photonic crystal fibers positioning accuracy and, as a result,
improvement of their connections quality characteristics are carried out. Keywords: photonic crystal fiber,
positioning, signal loss, control, automated control system, connection process.
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