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Pedepar:

1. Incepraniiina po60Ta IPUCBIYeHAa BUPIIEHHIO BaXKJIMBOI HAYKOBO-TIPUKJIAAHOI 3a1ay4i — MiiBUIeHHS
eeKTUBHOCTI eKCIIyaTallii CyJJHOBUX cuCTeM KOM(MOPTHOTO MIKpOKJIIMaTy. Y poOOTi pO3IJIsIHYTO TEOPETUYH] i
IIpaKTUYHi OCHOBU MiBUIIEHHS €(EeKTUBHOCTI eKCIUTyaTallii, ypaBJliHHS Ta 3a0e31e4eHHs 6e3aBapiliHoi poboTu
cucreM MIiKpOKJIiMaTy Ha OCHOBI iHTeJIeKTyaIbHAX TEXHOJIOTIH, 110 3a0e3Ievye 3HKEHHSI eKCIUTyaTaliliH1uX
BUTPAT, @ TAKOX MOJIMIIEHHS [TapaMeTpiB MIKPOKJIiMaTy B IPUMIIEHHSIX CyIHA PA30M 3 JTOTPUMaHHSIM BUMOT
coljanbHOi 6e3neKku. B poboTi poBeeHo aHasi3 HalIPsIMKIiB BUPillIeHHs Ipo6ieMU 3a0e3eYeHHs [IPUMIleHb
CcylleH KOM(pOPTHUMU YMOBaMHU MiKPOKJIIMATy pa3oM 3 IOKPALIEHHSIM TeXHIKO-€KOHOMIUYHUX MTOKa3HUKIB. byso
BUSIBJIEHO, 1O [IEPCIEKTMBHYM € BIIPOBAPKEHHS Cy4aCHUX iHTEJIEKTyaJIbHUX CUCTEM €KCIUlyaTalii KJIiMaTU4HOro
0071aJHaHHS Ta po3p0oOKa METOIiB MOHITOPHUHIY i AiarHOCTUKU Horo poboTu. O6IPYHTOBAHO HANPSIMU AOCIiIKEHHS
sIKi IpUCBsIYEH] MPo6JIeMi BLOCKOHAIEHHS TPOrPAaMHOTr0 3a0€3I1€Y€HHSI Ta BIIPOBAI)KEHHIO CyYaCHUX
iHTesIeKTyalbHUX TiOPUAHNUX MepeX. B OCHOBHIl YacTuHI qucepTalii po3ryisHyTO TEOPETUYHI OCHOBU pO60TH

KJIIMaTUYHUX CUCTEM CyIHA, OTPUMaHi MaTeMaTUYHi MOZEJI Ta aJIFTOPUTMHU, 10 BPAaXOBYIOTh JVHAMIKY MIpY 3MiHi



napaMeTpiB MOBITPSAHOI cyMimi Ta iHmMX BrmBiB. OCO6IMBOCTI eKcITyaTallii onucani MaTeMaTUYHUMU MOZEJISIMU
3 Pi3HMMU METOJaMM YIIPABJIiHHS i CTyIIEHEM BpaxyBaHHS BIUIMBIB, SIKi Y CBOIO Y€PTy MAIOTh Pi3HUI PiBEHb SIKOCTI
Ta a/IeKBaTHOCTI pe3yJbTaTy. Bigbysnacs nporpaMHa peasisallis CCTeMU 3 BpaxXyBaHHSIM 30yproiounx (QakTopiB i3
3aCTOCYBaHHSM N1apaJlesIbHOI pOOOTH AEKIIBKOX PEryssiTopiB. PO3p0o6yIeHO arOpUTM pOOOTH Ta MOLYJIb
IVHaMiYHO-TIIIKIII09aeMoi 6i61ioTeKy, pruBeaeHi HeooxigHi aHasniTYHI Bupasu. Ha 6asi ckyaeHux ajroputMmis
PO3pobJIeHNI MOy b IPOTPaMy, 110 TO3BOJISIE PO3paxyBaTU [lapaMeTpH i IPOBECTH iMiTalliliHe MofesoBaHHs. I
MOJI€JIIOBaHHS BUKOPUCTOBYBAJIMCS €KCIIEPTHI eKCIITyaTaliliHi JaHi peajbHUX CYIEH, OJep>KaHi B peabHUX YMOBaX
eKcIuTyaTanii. Y 3ak/II04HOMY pO37ijii po60TH PO3IJISHYTO albTEPHATUBHUN METOJ, eKCIUTyaTallil CCTeM
MiIKPOKJIiMAaTy i3 3aCTOCYBaHHSM iHTEJIEKTYaJbHUX CUCTEM B €JUHOMY KOMIUIEKCi. OTpUMaHO aHaJiTU4YHi BUpa3u
17151 10OYIOBU ri6pUAHOI iHTEIEeKTYaIbHOI MepeXXi. 3a JOIIOMOrol0 3alIpOIIOHOBAHOTO METOY IIPOBEEHO
PO3paxyHOK [IapaMeTPiB CUCTEMU Ha NPUKJIAZi OKPEMUX BY3JIiB, 3HAYEHHS SKUX 30iraloThCs 3i CTAaHAAPTU30BAaHUMU
17151 3a/10BiIbHOI POGOTH IaHUX CUCTEM. PO3IJISIHYTO BILIUB 30ypIo04YM (pakTOpiB, OTpuMaHi (popMyJIbHI BUpas3u Ajs
PO3paxyHKy XapakTepucTuk. [Ipencrasieni y TabM4HOMY BUTJISIAL 63U 3HaHb [J1S1 CUHTE3Y BiJIIOBiIHUX
peryssitopis. OKpiM TabIMYHUX 3aI€XKHOCTEN HaBeeHi rpadiyHi KpUBi 0 BifoOpaXkaloTh 3aJIEXKHICTh IIapaMeTpiB
Bif, MOZIEJI, IKi OTpHMaHi 3a JOTIOMOTOI0 KOMIT'IOTEPHOI IporpaMu. Po3pobisieHa cucteMma NpuaaTHa AJ1st
eKCIUlyaTalii B aBTOMaTUYHOMY ab0 CyIepBi3OpHOMY pexkuMi Ta 103BoJsie GOpMYyBaTU 3aBAAHHS JIOKAJIbHUM
By3JlaM, BUBOJSIYM €KCILJTyaTallilo CUCTeM MIKpOKJIiMaTy Ha HOBUII piBeHb KOMPopTy. Takox po3pobIeHO CUCTEMY

,U‘iaI‘HOCTI/IKI/I TEeXHIYHOTO CTaHy O6JIa,[LHaHHH, sIKa BiﬂpiBHﬂeTbCH qJYHKLLiGIO BpaxyBaHHS €KCIIEPTHOT'O ,ﬂOCBilIy.

2. The thesis is devoted to the solution of an important scientific and applied problem - to increase the operational
efficiency of ship systems of a comfortable microclimate. The theoretical and practical foundations of increasing
the efficiency of operation, management and ensuring trouble-free operation of microclimate systems based on
intelligent technologies are considered, which ensures a reduction of operating costs and improvement of
microclimate parameters in the ship's premises in compliance with social safety requirements. The paper analyzes
the directions of solving the problem of providing spaces for vessels with comfortable microclimate conditions
together with improvement of technical and economic indicators. It was proved that the introduction of modern
intelligent systems for the operation of climate equipment and the development of methods for monitoring and
diagnosing its operation are promising. The directions of research devoted to the problem of improving software
and the introduction of microclimate systems of modern intelligent hybrid networks are substantiated. In the main
part of the thesis theoretical foundations of the operation of the ship's climate systems are considered,
mathematical models and algorithms are obtained that take into account the dynamics when changing the
parameters of the air mixture and other influences. Features of operation are described by mathematical models
with various methods of management and degree of the account of influences which in turn have a different level
of quality and adequacy of result. A software implementation of the system was carried out taking into account
disturbing factors and using parallel operation of several regulators. The algorithm of work and the module of the
dynamically connected library are developed, the necessary analytical expressions are presented. Based on the
compiled algorithms, a program module has been developed that allows calculating the parameters and
performing simulation simulations. For the simulation, the expert operational data of real ships, obtained in real
operating conditions, were used. In the final section of the paper, an alternative method of operating microclimate
systems with the use of intelligent systems in a single complex is considered. Analytical expressions for
constructing a hybrid intelligent network are obtained. With the help of the proposed method, the system
parameters are calculated using the example of individual nodes whose values coincide with the standardized ones
for the satisfactory operation of these systems. The influence of perturbing factors, obtained formula expressions
for the calculation of characteristics, is considered. The knowledge bases for the synthesis of the corresponding
regulators are presented in a tabular form. In addition to the tabular dependences, graphical curves are shown
reflecting the dependence of parameters on the model, obtained using a computer program. The developed
system is suitable for operation in automatic or supervisory mode and allows to form tasks to local nodes, putting
the operation of microclimate systems to a new level of comfort.. System for diagnosing the technical condition of
equipment is developed, which differs in the function of accounting for expert experience.
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