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Pedepar:

1. lucerauisa npucega4yeHa MaTeMaTUYHOMY MOJIE/IIOBAHHIO MILIHOCTI i CTIMKOCTI riipOTEXHIYHUX CIIOPY, KaCKamy
TriZpo€eIEKTPOCTAHLIi Ta iX OCHOB iMOBIPHICHMMY METOJAMM B paMKaxX CMCTEMHOI Teopil HafiHOCTI. MeTof,
rpaHUYHUX CTaHiB, HE3BAXKAIOYHW HA IiNINI PsiJl TepeBar, B IesKUX BUMAAKaX He 1a€ 3MOTH 00'€KTUBHO OLIIHUTH
pecypc y3arajJbHEHOi HeCcy4oi 31aTHOCTI 00’eKTa 32 paxyHOK TOTO, 1110 3Ha4Y€HHs] HOPMaTUBHUX KoediljieHTiB He
3aBXIU € 00'€KTUBHUMU i HOCSITb YMOBHUI XapakTep. IMOBIpHICHI MeTOIY [AI0Th 6ijblll 00'€KTUBHY OL[iHKY
HaZIiNHOCTI i 6e31eKy IrifpoTexHIYHUX CIIOPYZ, KaCKaliB rifpoesieKTpOCTaHLiH i 31aTHI ypaxoByBaTy HaBaHTaKEHHS i
BIJIMBY B YCbOMY [ialla3oHi ix Iii, y TOMy 4MCJIi - BUJATHI 3HAYEHHS MaJIoi IOBTOPIOBAHOCTI. [Topsy, 3 MHUPOKUM
3aIPOBA/I)KEHHSIM IMOBIPHICHUX METO/IiB OLiHKM HaJilfHOCTi O0'€KTIB riApOTEXHIYHOrO OyAiBHUIITBA HE
copmMybOBaHi KepiBHI IPUHIMIIN O/10 OLiHKYU HaJliHHOCTI CKIaIHUX TEXHIYHNUX CUCTEM 3 YpaxyBaHHIM

6araToakTOPHUX BIUIMBIB. B icHyI0uMX HOpMax BifCyTHi iIMOBIpHiICHI METOIUKY MOZ€JIIOBAHHS [1OBEiHKA



ripOCHUCTEM, OLIIHKY HaJliMHOCTI i 6€3MeKy KacKafiB TijpoesIeKTPOCTaHLiM, MiAX0AU OO0 YpaxyBaHHS
KOpeJILifHUX 3B'513KiB MiX pupogHumMu pakTopamu BILIMBY. Ha mifcTaBi aHasnizy cTaTUCTUYHUX JAaHUX Mifi6paHo
(dyHKIiI po3I10iNiB BUNIaJKOBUX BEJIMYMH IPUPOJHUX (PAKTOPiB BIJIMBY HA TiAPOTEXHIYHI CIOPYyU: CEICMIYHUX,
TeMIIEpaTyPHUX, BITPOBUX BILIMUBIB, JIbOJOBOTO PEKMUMY IO riipoBy3sax JJHITPOBCHKOro KacKajy, a TAKOX
IOCJIiIKeHO KOpeJIsILiliHi 38’13k Mi>k HUMU. OTpUMaHI [1aHi CBifyaTh IO TiCHY, a iHOZi, IPaKTUYHO
(dyHKLiOHABbHY 3aI€XXHICTh MIXK BUIIAIKOBUMU BeJIMUMHAMY IIPUPOIHUX PaKTOPiB. 3a pe3yabTaTaMu iMOBIpHICHO]
OLiHKY HaJiHOCTI riIpOTEXHIYHUX CIIOPY/ IiIpOBY3JiB JHIIIPOBCEKOrO KaCKaay riipoeIeKTPOCTaHLiN B paMKax
napameTpU4Hoi Teopii HaAiHOCTI i3 3aCTOCYBaHHSIM NIPUHLUITY CJIA0KOI JIAHKUA PO3POOJIEHO y3arajabHEeHe 1epeBO
BiIMOB i HeclpaBHOCTeH [IHINPOBCHKOrO KaCKaay riipoeIeKTPOCTaHIiH. [3 3aCTOCYBaHHSAM aJIrOPUTMY iMOBiIpHiICHO]
OIIiHKM HaAiHOCTI i 6€3IeKu riipoTeXHIYHUX crIopy A JJHINPOBCHKOro Kackay riipoeseKTPOCTaHLii B paMKax
CHCTEMHOI Teopii HaZiHOCTI OTPUMAHO PO3PAXyYHKOBE 3HAYEHHS PU3KKY BUHUKHEHH aBapii Ha JJHIIPOBCbKOMY
Kackapi, sike gopisHioe Pus = 0.00047 1/pik. Pe3ysnbTaTu gucepTauiitHoi po60TH BIPOBAAKEHO B IIPAKTUKY

IIPOEKTYBaHHS 00’€KTiB ripOTEXHIYHOr0 6YIiBHUIITBA, @ TAKOX Y HaBUYaJIbHOMY IIPOLIECi.

2. In the presented work, a mathematical modeling of the strength and stability of hydraulic structures of the
cascade of hydropower plants and their bases by probabilistic methods in the framework of the system reliability
theory was performed. Despite the wide application of probabilistic methods for assessing the reliability of
hydraulic structures, guidelines for assessing the reliability of complex technical systems, taking into account
multifactorial influences, are not formulated. It is shown that modern literary sources overlook correlations
between natural factors of influence, obviously inherent to hydropower plants, in particular. Based on the above,
main objectives of the study were formulated. Distribution functions for the annual maximum earthquake
magnitudes are selected. On the basis of the analysis of statistical data of temperature influences in hydropower
schemes of the Dnipro Cascade, distribution functions for the annual lowest average monthly temperature and the
annual maximum amplitude of the average monthly temperatures are selected. On the basis of the analysis of
statistical data of annual maximum wind speeds in the geographical locations of hydropower plants of the Dnipro
Cascade, distribution functions for the annual maximum wind speeds are selected. On the basis of analysis of
statistical data, distribution functions for the annual maximum ice thickness in reservoirs of the Dnipro Cascade
are selected. On the basis of processing statistical data of natural factors, correlations between the following
random variables are investigated: between annual maximum flood flows, between annual maximum ice thickness,
between annual maximum maximum average monthly temperatures, between annual maximum amplitudes of
average monthly temperatures on the sites of hydropower schemes of the Dnipro Cascade. The obtained data
testify to the close, and sometimes, practically functional dependence between random variables of natural
factors. According to the probabilistic assessment of the reliability of hydraulic structures in hydropower schemes
of the Dnipro Cascade of hydropower plants, in the framework of the parametric theory of reliability using a weak
link principle, a block diagram of subsystems of the analytical generalized tree of failures and malfunctions, as well
as a generalized tree of failures and malfunctions of the Dnipro Cascade of hydropower plants, is developed. An
algorithm of probabilistic assessment of reliability and safety of hydraulic structures of the Dnipro Cascade of
hydropower plants in the framework of the system reliability theory is developed. A design value of the risk of an
accident on the Dnipro Cascade is obtained, which is equal to Pus = 0.00047 1/year. The results of the dissertation
work are introduced into the practice of designing of hydraulic structures, as well as in the educational process.
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