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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 47.05.17

Tema guceprauii:
1. TeopeTryHi OCHOBY HEAaBTOHOMHUX aBTOKOJIMBAJIbHUX CUCTEM 3 apIyMEHTHUM (Pa30BUM 0O€pHEHUM 3B'SI3KOM

2. Theoretical bases of nonautonomous oscillator systems with argumental phase feedback

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLEC CUHXPOHI3allii aBTOKOJIMBAJIbHUX CUCTEM NE€PiOAUYHAM CUTHAJIOM; METa
IOCIIIKEHHS ~MiIBUILEHHS [IPOITYCKHOI CIIPOMOSKHOCTI, 3aBalOCTIMKOCTI, YyTJIMBOCTI PaJiOTEXHIYHUX IIPUCTPOIB,
3aco0iB TesleKOMYHIKallill i BUMipioBasbHOI TEXHIKM IJISIXOM BUKOPUCTAHHS aBTOKOJIMBAJIbHUX CUCTEM 3
apryMeHTHUM (Pa3oBUM OOEPHEHUM 3B'SI3KOM; METOAM OCIII)KEHHS — METOIU TeOopii €/1eKTPUYHUX JIAHLIIOTB,
HEJIIHIHO]I Teopii eJIEKTPUYHMUX KOJIMBAaHb, 30KPEMA: METOIU YCEPEAHIOBAHHA, TEOPIi CTIMKOCTI, MayIoro napamerpa,
a TaKO>X MeTou Teopii 3Bn4ariHux audepeHiaabHIX PiBHIHB, TEOPIii anpokcuMalii PyHKIiii, Teopii BUIIaAKOBUX
dYHKLil, aHaMiTU4HI METOAY, [0 OTPUMAaJIY NIOAAJIBIINYI PO3BUTOK B 1aHi¥ pOOOTi i METOLIM YU CEJIBHOTO i
€KCIIEPUMEHTAJIbHOTO JOCIIIKEHHS; PE3YJIbTATH - MiABUIIEHO WBUIKOIis, 3aBaSOCTINKICTh T Yy TJIUBICTh
PaznioTexXHIYHUX MIPUCTPOIB, 3aCO0IB TEJIEKOMYHIKAaLil i BUMIPIOBAJIbHOI TEXHIKM; HOBU3HA - BIIEPLIE 3alIPOIIOHOBAHO

KOHIIEMI1i}0 apryMEeHTHOr'o pa30BOro 06E€pHEHOro 3B'SI13Ky, BIIEepIle OTPUMAHO KJIaC HEaBTOHOMHUX



aBTOKOJIMBAJILHUX CUCTEM 3 apIYMEHTHUM (pa30BMM OOEPHEHUM 3B'SI3KOM, OTPUMasa MoJajbmuil pO3BUTOK TEOPis
HEaBTOHOMHUX aBTOKOJIMBAJIbHUX CHUCTEM, BIleplie OTPUMaHO MaTeMaTUYHi MoJiesli 6a30BUX aBTOKOJIMBAJIbHUX
CHCTEM 3 apT'YMEHTHUM (a30BUM OOEPHEHUM 3B'SI3KOM i iX KaCKaJHOTO 3'€JHAHHS, JOCJIiIPKEHO HOBY
3aKOHOMIipPHICTh pOGOTU HEABTOHOMHUX aBTOKOJIMBAJIbHUX CUCTEM, OTPUMAaB NOAAJbIINYI PO3BUTOK METO/]
BTOPMHHOTO CKOPOY€HHS TU(ePEHLiaTbHOTO PiBHSIHHS CUHXPOHI30BAaHOIO aBTOT€HEPATOPa, BIIepIe
3alPOIIOHOBAHO METOJ, JIiHIMHOI allpoKCcUMallii CKOPOYEHUX PiBHSIHb, BIOCKOHAJIEHO METO/, MaJIOTrO [1apaMeTpa,
BIIEpIIIE 3aIIPONIOHOBAHO MTPUHIUI POOOTH (Ha30BOT0O aBTOIMINCTPOIOBAHHS YACTOTY HA OCHOBI aBTOKOJIMBATIbHUX
CHCTEM 3 apTYMEHTHUM (pa30BUM OOEPHEHUM 3B'SI3KOM; CTYIIiHb YIIPOBaJ)K€HHS - ynpoBagykeHo B H]II ta

[IPOMUCJIOBOMY IiJIIPUEMCTBI; Tajy3b - paflioTeXHi4Ha IPOMUCIIOBICTD, IPUIaL00YAYBaAHHS.

2. Object of research is a process of synchronization of oscillator systems by a periodic signal; a research aim is
increasing of exchange information speed, noise stability, sensitivity of radio engineering devices, means of
telecommunications and measuring equipment by using of oscillator systems with argumental phase feedback;
research methods - methods of the theory of electric chains, the nonlinear theory of electric oscilations, in
particular, methods of averaging, the theory of stability, small parameter method, and also methods of the theory
of usual differential equations, theory of approximation of functions, theory of stochastic functions, analytical
methods which gained further development in this work and methods of numerical and pilot study; results - is
increasing of exchange information speed, noise stability and sensitivity of radio engineering devices, means of
telecommunications and measuring equipment; novelty - the concept of argumental phase feedback is for the first
time offered, the class of nonautonomous oscillator systems with argumenal phase feedback is for the first time
obtained; the theory of nonautonomous oscillator systems gained further development, mathematical models of
basic oscillator systems with argumental phase feedback and their cascade connection are for the first time
obtained, new regularity of work of nonautonomous oscillator systems is for the first time studied, the method of
secondary shortening of the differential equation of the synchronized oscillator gained further development, the
method of linear approximation of the shortened equations is for the first time offered, the method of small
parameter is improved, the new principle of work of phase locked loop on the basis of oscillator systems with
argumental phase feedback is for the first time offered; the degree of implementation - implemented in scientific
institute and industrial company ; area - radioengineering industry, instrumentation.
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