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Pa6ora nocesieHa GopMHUPOBAHUIO HOBOW METOIMKH PEIICHUS SHEPreTHYECKUX 33/1a4 TEOPETHYECKOH JIeK-
TPOTEXHHUKH, TTOIKIIOYAIOIIEH BCe COBPEMEHHbBIE METObI KOMITbIOTepr3anny. [Ipe/ioieHs! Taknue ajJbTepHaTHBHbIC
METO/IBI, KaK CIIEKTPAJILHBII U METOJ] MUHUMH3aUK. JJJIs pearn3anny mpeAcTaBICHHBIX METOI0B IIPUMEHEHa cpeia
pazpadorkn MathCAD. CnpaBeaMBOCTb CIIEKTPAIFHOTO METO/IA ISl PEIICHUS SHEPTeTHIECKHX 3a71ad MOATBEPIK-
naeTcs 6aJaHcoM MOIIHOCTH. JlIst HANISAHOCTH NPHBEICHA OYEBH/HAS T'€OMETPHYECKAsh HHTEPIIPETAIUs METOAa.
B MeTone MUHMMHU3AIMK pacyeT KOHTYPHBIX TOKOB YHCJICHHO COBIAJ C KOHTYPHBIMH TOKaMH, HalJEHHBIMH KJIaCCH-
yeckuM MeToztoM. [IokazaHa yHHBepCcaIbHOCTh METOAA Ha IIPUMepe HeTHHEeHOM ey ¢ 1ByMst ncroannkamu JJ[C.
Tpe/u10)KeHHBIE METO/bI MTO3BOJIIIOT ONTUMU3UPOBATH ANIEKTPOTEXHUYECKYIO CHCTEMY, PACKPBIBAIOT (HH3MYCCKYIO
CYIIHOCTb CHCTEMBbI, XOPOIIN JJIs CHHTE3a JIEKTPOTEXHUYECKNX cxeM. Ha 0CHOBE paccMOTPEHHOH METOIMKH MO-
I'yT OBITh peaJn30BaHbI 33/1a4H IEKTPOIHEPTETHKH JTF000H CIOKHOCTH HPH PACCMOTPEHHH AIEKTPOMEXaHUUECKUX
CHCTEM, K TOMY K€ OHA ITO3BOJISICT IPE0OPa30BaTh BEKTOPHO-MAaTPHUYHEBIC YPAaBHEHNUS dJIEKTPUIESCKHUX IIeTel B cKa-
JSIPHBIC YPABHEHUSL.
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Work is devoted to formation of a new technique of the solution of power problems of the theoretical electrical
equipment connecting all modern methods of a computerization. Such alternative methods, as spectral and a
minimization method are offered. The environment of development MathCAD is applied to realization of the presented
methods. Justice of a spectral method for the solution of power tasks is confirmed by balance of power. Obvious
geometrical interpretation of a method is given for evidentness. In a minimization method calculation of contour
currents numeral coincided with the contour currents found a classical method. Universality of method is shown on the
example of nonlinear chain with two sources E.M.F. The offered methods allow to optimize the electrical engineering
system, expose physical essence of the system, are good for the synthesis of electrical electrotechnical schemes. On
the basis of the considered technique problems of power industry of any complexity can be realized by consideration
of electromechanical systems, besides it allows to transform the vector-matrix equations of electric chains to the scalar
equations.
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Pabota nocsiieHa pa3paboTke MaTEMAaTHUECKOM MOJIEIN JUlsl aHAIIM3a TIEPEU3ITydCHUS] AKyCTHUECKUX HMITYIIb-
COB B 9HEPIHIO ICKTPOMArHUTHBIX OTKJIMKOB CIIOMCTHIX M Ie(EKTHBIX CTPYKTYp. IIpencTaBieH pacyeT BOZHUKAIOIINX
9IIEKTPOMArHUTHBIX ITIOJICH MPH MPOU3BOJIBHOM PACIIOJIOKEHHUH JIBYX MPOTSIKEHHBIX JIEEKTOB C JBOWHBIMH SIICKTPH-
YECKHMH CJIOSMHM, HO C Pa3HbIM HallPaBJICHUEM PACIPOCTPAHEHHS JETEPMUHUPOBAHHOIO aKyCTHYECKOIO MMITYJIbCa.
B kauecTBe MOJIEIM HCIIOIB30BAIN YIPOIEHHOE IPEACTABICHHUE 3apsHKCHHOr0 JedeKkra B BUJIE BO3AYLIHOM MOIOCTH
— TpemuHbl. 1 pemenns 1uddepeHIansHOr0 ypaBHeHUsI eMKOCTH KOHICHCATOPa MCIOJIB30BAJICS YHCIICHHBIH Me-
tox Pynre — Kyrra. B pabore nmpuBeneHo penieHue IByX 3a7a4, a MIMEHHO — 3aBUCHMOCTb TOKa CMEIICHHS i(t) OT Be-
JMYMHBI BHELIHET0 Bo3MyIeHus &d 1 oT 3apsina q(t). PaccmarpuBaercs rpaduueckoe npeacTaBieHne pacipeaeieHus
BO3HUKAIOIIETO AJIEKTPOMArHUTHOTO IOJISl IIPH B3aMMHO TIEPIICHINKYIIIPHOM BO3/ICHCTBHU Ha oOpasel ¢ JedekraMu
aKyCTHYECKHM HMITYJILCOM, CMEIIEeHHUs OOKJIaJJ0K KOHJICHCATOpa U M3MEHEHHE UX EMKOCTH BO BpeMeHH. PacueTsl mo
MIPUBEICHHBIM MOJIEIISIM [TOKa3aJld, 4TO B PE3YyJIbTATe aKyCTONICKTPHYCCKUX MPEOOpa30BaHU IIPOUCXOAUT TIEPEU3ITy-
YEHHE Ha JBOIHBIX IEKTPUUYESCKHUX CJIOSX SHEPTUH BO3JCHCTBYIOIMX aKyCTHUYECKUX MMITYJIbCOB B SHEPTHIO AJIEKTPO-
MarHUTHBIX OTKJIMKOB.
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Work is devoted to development of mathematical model for the analysis of reradiation of acoustic impulses in energy
of electromagnetic responses of layered and defective structures. Calculation of arising electromagnetic fields is presented
at any arrangement of two extended defects with double electric layers, but with the different direction of distribution of the
determined acoustic impulse. As model used the simplified representation of the loaded defect in the form of an air cavity —
crack. For the solution of the differential equation of capacity of the condenser Runge-Kutt’s numerical method was used.
The solution of two tasks, namely dependence of current of shift of i(t) on the size of external indignation &-d and on a charge
of q(t) is provided in work. The graphical representation of distribution of an arising electromagnetic field is considered at
mutually perpendicular impact on a sample with defects an acoustic impulse, shifts of facings of the condenser and change
of their capacity in time. Calculations for the given models showed that acoustoelectric transformations are resulted by
reradiation on double electric layers of energy of influencing acoustic impulses in energy of electromagnetic responses.
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OJIHIM U3 NEPCTICKTHBHBIX HAMPABJICHHIT Pa3BUTHSI COBPEMEHHOTO CYIOCTPOCHHS SIBISCTCS KOHIICTILMST CO3IAHMSI KITOJTHO-
ctbto anexrprueckoro kopadmsy (Full Electric Ship, FES). B cBoro ouepernp peanuzariyst 310l KOHIEIIMN HEBO3MOXKHA Oe3 co3-
JIaHVS] COBPEMEHHOTO 3HepreTudeckoro siipa FES — equmoit anexTposnepretndeckoit cuctemsl (EDDC), Brirodaroreit B ceos,
B TOM 4HCIIe U cucTeMbl anekrponsibkennst (COJ1). HeoOxonumbIMu STarnaMu POSKTUPOBAHUS. W OE30MACHOM 3KCIUTyaTalluy
CTPYKTYPHO CIIOXHBIX cicTeM FES-ypOBHS SBISIFOTCS CHCTEMHBIE PacYEThl M MaTeMAaTHYECKOEe MOZICITMPOBAHHE, HAa OCHOBE pe-
3YJIBTATOB KOTOPBIX BBIMOJIHSETCS TTOJHOMACIITAOHOE NPOEKTUPOBAHIE U CO3IAIOTCS ONBITHO-TIOCTABOYHBIE 00pasiibL. [Tpn 3Tom
K BBEIOOpY 1 pa3paboTKe alropruTMOB YTIpaBIeHust rpeOHbIME AriekTportprsoamu (I'2IT) mpersseistorcst ocobble TpeboBanust. B
YaCTHOCTH, CHCTEMA aBTOMATHYECKOTO YHpaBiieH!s: CMHXpoHHOTo 'Ol cyaHa j1e10Boro Kiiacca JI0/hKHA 00eCIeYHBaTh PEKUMBI
TIOZUICpYKaHKS! TIOCTOSTHCTBA YaCTOThI BPAIICHHS, TIOCTOSHCTBA MOIIHOCTH 1 TIOCTOSTHCTBA YIEKTPOMArHUTHOIO MOMEHTA IpeOHO-
ro anexrponguraress (I'3]1). B crarbe NpUBOIATCS MaTreMaTHiecKoe OIMMCAHUE U PE3YJIBTaThl KOMITBFOTEPHOTO MOZIGIMPOBAHHSE
PEKUMOB PabOTHI CyOBBIX MAIIMHHO-BEHTWIBHBIX KoMIuiekcoB EDDC B cocTaBe IIaBHBIX TeHEPATOPHBIX arperaroB, CHIIOBBIX
TIONTYTIPOBOJTHUKOBBIX TpeoOpasoBarenell, rpeOHbIX AMEKTPOBHUTaTeNeil 1 BUHTO-PYIJIEBBIX KOMITIEKCOB.
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One of the perspective directions of development of modern shipbuilding is the creation concept of «full electric ship»
(FES). In turn implementation of this concept is impossible without creation of a modern power kernel of FES — the integrated
electrical power system (IEPS), including electric propulsion systems (EPS). Necessary stages of design and safe operation of
structurally difficult systems of FES-level are system calculations and mathematical modeling on the basis of which results
full-scale design is carried out and skilled and deliverable samples are created. Special requirements are imposed to a choice
and development of management algorithms by rowing electric drives (RED). In particular, the system of automatic control
synchronous RED of ice class vessels must to provide constancy of the frequency rotation modes, constancy of power and
constancy of the electromagnetic moment of synchronous rowing electric motors (REM). The mathematical description
and results of computer modeling of operating modes of the IEPS ship machine and valve complexes consists of the main
generating units, power semiconductor converters, REM and propeller steering complexes are provided in article.
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Baxunos Y.11., Kouresies FO.B., Mousies FO.U., lllankun B.A.

OI'BOY BIIO «Hmxeroponckuii rocynapcTBeHHbIH TexHrueckuii ynusepeureT uM. P.E. Anekceeay, . Hixauit Horopon

PaccmarpuBaroTcest BOIpOCH! ITOBBIIIEHNS (P (EKTHBHOCTH pabOTHI CHEroyO0OpOYHON TEXHUKH, OCHAIEHHOH IITY KHEI-
MU pabOuMMH OpraHamMu. ABTOPaMH MPEUIaraeTcs 1aBaTh SHEPIeTHYECKYIO OLEHKY 3 (GEeKTHBHOCTH pabOThI ILTY)KHOTO pa-
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