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Pedepar:

1. InceprauiiiHa po60Ta NIPUCBSIYE€HA TEOPETUYHOMY y3arajJbHEHHIO i BUPIIEHHIO IPO6IE€MY BU3HAYEHHS
€JIEKTPUYHOTO HaBaHTaKEHHS Y cucTeMax esiekrponocrayanHs (CEI) nuBinpHuX 06'€KTiB. PO3B’s13aHHS TpobiieMu
37iliICHEHO LIIISIXOM pO3pOO6JIeHHSI METOIiB i MaTeMaTUYHUX MOJIesIel 100 MiiBUILIEHHS JOCTOBIPHOCTI
BM3HAY€HHS i IPOrHO3yBaHHS €JIEKTPUYHOTO HABAHTa)KEHHS Ta YTOYHEHHSI HOPMATUBHUX [TOKA3HUKIB Ha
npoektyBaHHs CEIl, o cripusaTUMe €KOHOMIi €eHEPTeTUYHUX PECYPCiB, KalliTaIbHUX BUTPAT HAa CIIOPYI)KEHHS Ta
excryarauio CEIN, 3HM>KeHHs HeraTuBHOI [Iii Ha MOBKiJIS. 3a pe3yJibTaTaMu JOCIIIKEHHS CTBOPEHO

KOHLEIITYaJIbHO HOBUU METO[, PO3PAXYHKY €JIEKTPUIHOTO HABAHTAKEHHS LlI/IBiJ'IbHI/IX 00'eKTIB IIJIIXOM rpacbquoro



CUHTE3y NVHAMIKU CKJI[JOBUX HABAHTAKEHHS 3 BUKOPUCTAHHSIM MOJEJIIOBAHHS 32 TEOPI€IO CILJIANHIB, SIKUM HAlaB
MOXJIMBICTD y 1,5-3,5 pasiB NiABUIMTH JOCTOBIPHICTb MIOr0 BUBHAUEHHS], TOPIBHIHO 3 OOYMCIEHHSIM 32 YNUHHUMU
HOPMAaTUBHUMU NTOKa3HUKAMU, 1[0 eKCIIepUMEeHTaNbHO NMifTBepaKeHo Ha peanbHux CEIT o6'ekTax. [loBeneHa
CaMOaQiHHICTb CTPYKTYpU €JIEKTPUYHOTO HaBaHTAXXEHHS LIMBIJIbHUX 00'€KTIB Ta BCTAHOBJIEHO, 32 METOIOM R/S-
aHasi3y peTpoCNeKTUBHOI iH(popMallii, ppakTasbHUI NPUHLUII Ioro GOPMYyBaHHS, SIKA Ha/la€ MOXKJIUBICTD
YUCeJIbHO OLiHUTH 32 [TOKa3HMKOM XepcTa HasiBHICTb JOBrOTPUBAJIOi Iam'sITi Ta ii rimbuny, TpeHAOCTINKICTD 1151
[IPOTHO3YBaHHs Ta BUBJIEHHS KPU30BUX IHTEPBAJIiB 4aCOBOI'O Py, B IIEPIOIX AKX MOJKJIMBI aBapiliHi cuTyauii B
CEIIL 3acTocoBaHO MeTOM, MOJIE/IIOBAaHHS €JIEKTPUYHOI0O HaBaHTaKeHHSI 00’'€KTIB [IUBIIBHOrO MTPU3HAYEHHS 32
MaTEMAaTUYHUM MaKpPOMOZEIOBAHHSAM, KU Bifpi3HAETHCS Bif, iCHYIOUMX METO/IiB BUKOPUCTAHHSIM IUCKPETHUX
MakpoMojesieli 6e3 monepenHboi 06po6bKy NMepBUHHOI iHdopMallii, 1110 Jae MOXIUBICTb MPULIBUIIIUTY MPOLIEC
MOJIETIOBaHHS. 3 METOIO MMiNIBUIIEHHS PiBHS JOCTOBIPHOCTI BU3HAYEHHSI €JIEKTPUYHOTO HAaBAaHTAKEHHS LIUBIIbHUX
00'€KTIB po3p06JIEHO METOT, MOJIe/IIOBAHHS €JIEKTPUYHOrO HaBaHTaKE€HHS KUTJIOBUX OYIUHKIB Ta IOTO
IIPOTHO3YBaHHSI LUISIXOM rpadivyHoro cuHresy ocuusorpam EIl, pesysbTaTul IKOTo eKcliepruMeHTaIbHO
MigTBEPI’)KEHO BUMIPIOBAaHHSIMU Ha peajibHUX 06’eKTax. CTBOPEHO METO]] BU3HAYEHHS TUTOMOTO €JIEKTPUYHOTO
HaBaHTaKeHHS Ha JXUTJIO 6araTornoBepxoBUX OyIMHKIB 32 MOJIEJIJII0 MATEMAaTUYHOTO CIIOJiBAHHS yCepeqHeHNX
dyHKLIH, IKUI Ha BiTMIHY Bii YMHHUX HOPMATUBHUX JOKYMEHTIB, [I03BOJIMB IiABUIUTH TOYHICTb OTO
004MCIIeHHS. YIOCKOHaJIEHUI METO/ OLiHKY BIVIMBY BUILMX FAPMOHIK, sIKi FeHepyloTbCs HedliHinHuMu EIT,
IPKepeJlaMU BiJHOBJIIOBJIBHOI €HEPTii, Ha €JIEKTPUYHE, TEIJIOBE HABAHTAXEHHS CTPYMOBITHUX YaCTUH, IIJISIXOM
MOJIEJIIOBAHHA 33 TEOPI€IO CIVIANHIB IIPOLECIB B €JIEKTPUYHINA MEPEXKI, 110 HaJla€ MOKJIUBICTb IIONIEPEIKYBATH
KpUTUYHI cuTyalii ix neperpisaHHs. Po3po6sieHo rpadgiuHy METOMKY [IPOTHO3yBaHHS €(PEeKTUBHOCTI 3aCTOCYBaHHS
riOpUIHMAX COHSIYHUX KOJIEKTOPIB [J1s1 €eHepro3adesneyeHH sl JKUTI0BUX OYIUHKIB, 110 Bipi3HSAEThCA Bif| iHIINX
ypaxyBaHHSM IjiH Ha €HepreTUYHOMY PUHKY Ta BU3HAY€HHSIM IMCKOHTOBAHOTO MPUOYTKY i CTPOKY OKYITHOCTI
iHBecTULiIHOTO MPO€EKTY. CTBOPEHO OCHOBY €JIEKTPOHHOI 6231 Mozesieil XxapakTepucTuk EIl, LnBibHUX 00'€KTIB,
BUKOPMCTAHHS SIKOI MiZBUIYyBaTUME JOCTOBIPHICTh BU3HAYEHHS PO3PAXyYHKOBOI'O HABAHTAKEHHS IPU NTPOEKTYBaHHI
CEIL.

2. The dissertation is devoted to theoretical synthesis and decision of an important scientific and practical problem
in the field of science and technology concerning the study of processes and precise determination of electrical
load in power supply systems of civilian objects. The problem solving was accomplished by developing methods
and mathematical models for increasing the accuracy of the determination and prediction of electric load and
clarification of normative indicators for the design of the power supply systems of civilian objects for civilian use,
which will create conditions for energy resource savings, capital costs for the construction and operation of the
power supply systems, and reduce the negative impact on the environment. According to the results of the study, a
conceptually new approach was developed and a method for calculating the electric loading of civilian objects by
graphically synthesizing their load dynamics using simulation based on the theory of splines, which allowed 1.5-3.5
times to increase the 39 accuracy of its definition, compared with calculation by current normative indicators,
which is experimentally confirmed on real objects. The self-determination of the structure of the electrical load of
civilian objects was proved and the fractal principle of its formation was established on the basis of the R/S
analysis of retrospective information. It made it possible to estimate numerically the presence of long-term
memory and its depth, trend stability for the identification of time intervals of the time series. Based on the
improvement of the method of forecasting the dynamics of electrical loading of civil objects by mathematical
macromodeling, which differs from the existing use of discrete macromodels, much better accuracy of its forecast
for other methods was obtained. In order to increase the accuracy of the determination of the electric load of
civilian objects, a method for modeling the electric load of residential buildings and its forecasting is developed by
graphic synthesis of oscillograms of electric receivers, the results of which have been experimentally confirmed on
real objects. A method for determining the specific electric load on the dwelling of multi-storey houses was
created based on the model of the mathematical expectation of averaged functions which, unlike the current
normative documents, allowed increasing the accuracy of its calculation. On the basis of the improved method of
estimating the influence of higher harmonics generated by nonlinear of electric receivers, the sources of



renewable energy on electric, thermal load of current-carrying parts by simulating processes in the electric
network, it was possible to prevent critical situations of their overheating. A technique for forecasting the energy,
economic and environmental efficiency of using hybrid solar collectors for the energy supply of multi-storey
residential buildings has been developed, which differs from other ones by considering the prices in the energy
market and determining the discounted profit and payback period of the investment project.
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