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V. BimoMocTi npo gucepraniio
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Tema gucepranii:
1. CucreMHui1 aHai3 npouecy peopMyBaHHS BUILOI TEXHIYHOI OCBITH 32 il€0JI0riel0 OyaabHOCT]

2. System analysis of the process of reforming higher technical education according to the ideology of duality

Pedepar:

1. O6’ekTOM IUCEPTALiIHOTO JOCiIPKEHHS € IIpolec peOpMyBaHHS BULLOI OCBITU B YKpaiHi.MeTa auceprauiiiHoro
IOCIIIPKEHHS TI0JISITa€ Y CUCTEMHOMY aHaJIi3i opraHisallii BUIIOi TEXHIYHOI OCBITU Ha YHIBEPCUTETCHKOMY PiBHI Ta
mIsIXiB il pepopMyBaHHS 32 i,€0JI0rieo yaJbHOCTI B yMOBax peasisallii OHJIaflH-PeXXUMY BUKJIAJaHHS HaBYaJIbHUX
OVICUUIUTIHTJIS1 OOIPYHTYBAHHS IPIOPUTETHOCTI HA MHOXKMHI KPUTEPIiB OLIiHIOBaHHS Ipolecy po3BUTKY.[lig yac
pobOTH HAZ AucepTaLielo BUKOPHUCTOBYBAJIMCh TaKi METOIU JOCJiIKEHHS: METOIU CUCTEMHOI0 aHai3y, Teopii
KaTracTpo@, HEMPOHHUX Ta HEMPOHEUITKUX MEPEX, Teopii nudepenLiaybHUX PiBHSHb, TEOPii HEUITKO]

6araToOKpUTepiasbHOI ONTUMI3allii Ta Teopii HeuiTKoi sioriku. TeopeTUyHi pe3yibTaTy: BlieplIe 3alIPOIIOHOBAHO



BapiaHT NPiOPUTETHOCTI BUOPAHUX KPUTEPIiB Ta HA HEUITKill MHOXKHUHI iX ONTHMaJIbHUX 3HAY€Hb BU3HAYEHO
HaWKpauui BapiaHT IIJIaHy PO3BUTKY YHIBEPCUTETY, SIKUU CIIPUSITHME CTabiIbBHOMY HAapPOLIEHHIO HOTO IMITKY 3 POKY
B piK; BIepile MoAu(diKoBaHO MaTeMaTUYHy MOZEJb Ipolecy 3a0yBaHHs 3HaHb, OTPMMaHUX Ha JeKuii. CUCTeMHO
TpaHC(OPMOBaHAa MaTEMaTUYHA MOJI€JIb PEAJi30BaHa y BilHOCHOMY 4aci Ta MiCTUTb TPM OCHOBHI IIapaMeTpH, OOUH
i3 IKMX XapaKTepu3ye WBUAKICTh 3a0yBaHHS CTYLEHTOM OTPMMAaHOI Ha siekuii indopmalii, Apyruii xapakrepusye
CHHEepPreTUYHY CKJIaZOBY, sIKa CIIOBIJIbHIOE NpoLieC 3a0yBaHHsl, a TPETIiil XapaKTepUsye Ty CKJIaJO0BY OTPUMaHOI
iHdopmaliii, Ka 3anMIIaeThCs B IaM’SITi CTyA€HTa Ha3aBXY; BIIeplle CUHTE30BaHO HOBY MaTEMATHUYHY MOJI€JIb, 1110
OTIMCYE TPOIIeC 3aCBOEHHS CTYLEHTOM 3HaHb, OTPMMAaHUX Ha JIEKLii, Ha TIOYATKY SIKOi JIEKTOP BiHOBJIIOE B TIaM'SITi
CTY[I€HTIiB B KOHLIEHTPOBAHOMY BUTJISIZli OCHOBHI [TOJIOKEHHS MONEPEIHIX JIEKLil; BIIEpILIe CUHTE30BaHO HOBY
MaTeMaTU4HYy MOJeJb iHTE€JIEKTYaJIbHOTO CTaHy CYCIIiIbCTBA B KJaci KaTacTpod 3 BUKOPUCTAHHSIM IIPABUJIBHO
BUIIMCAHOTO PiBHSIHHS 0ajIaHCY, B IKOMY BPaxOBaHO i BiIpi30K 4acy, IPOTArOM SIKOTO 30epiraeTbcs Lei 6alaHc Ta
IOBEeIEeHO, o QYHKIisl IPUPOCTY BiZTHOCHOTO iHTEJIEKTY CyCIiJIbCTBA, APTYMEHTOM $IKOi € BiTHOCHA KiJIbKICTb
YjIeHiB CyCIiIbCTBA, 1[0 BHOCSTH BKJIA[, B Liel IPUPICT, HE MOXKe MaTH eKCTPEMYMIB B 00J1aCTi 3Ha4eHb, JOIIyCTUMOI
L7151 IbOTO aPTyMEHTY; YIOCKOHAJIEHO HEYiTKy MaTEMaTUYHY MOJIeJIb IJ1s1 YiTKOTO OLiHIOBaHHS SIKOCTi HAaBYaJIbHOTO
MIpOLIeCY Ta METOIMKY [1J1S OLIiHIOBAHHS SIKOCTi 3HaHb, OTPMMAaHUX CTyA€HTaMU B OHJIANH-PEKUMi; YJOCKOHAJIEHO
MaTeMaTU4Hy MOJIeJib «KpHBOi 3a0yBaHHS», CTBOpeHOi ['. E66iHray30M, B sIKili BpaxOBaHO i CHHEPreTUYHY CKJIaJIOBY,
1110 YIOBIJIbHIOE ITPOLIEC 3a0yBaHHs 32 PaXyHOK BHYTPIIIHBbOI pOOOTU MO3KY Y TOM Bipi30K 4acy, B SIKUI HOBa
iHpopmalisg [0 LBOro MO3KY He HaJIXOOUTh, i CKJIalOBY, 10 3a/1a€ 3HA4€HH:I Tiei BoJli noyaTKoBoi iHpopMallii, sika
HIKOJIM 3 MaM’aTi iHAUBiTyyMa He cTUpaeThes. IIpakTUyHI pe3ysbTaTH OJISTaloTb Y po3po6bLi miaxony 1o
CHACTEMHOTO IIJIaHyBaHHS PO3BUTKY YHIBEPCUTETY Ha OCHOBI HEUiTKOr0 BapiaHTy 6araToOKpUTepiabHOI ONTHMI3allii,
1110 4O3BOJISE B IIPOLEC] peastidalii CMHTEe30BaHOrO IIJIaHy 34iMICHIOBATY MOr0 afarTallilo B pasi JOCATHEHHS [IEBHUX
IIPOMDKHUX LiJIEeV Ta afanTalii He4iTKOi MaTeEMaTUYHOI MOJIEJII [IJIs1 4iTKOTO OL[iHIOBAHHS SIKOCTI HABYaJIbHOT'O
MIPOLIECY B OHJIAH-PEXXMUMIi I METOAMKY ii 4iTKOTO OL[iHIOBAaHHS Ha HEUITKUX MOZeNax.Pe3ynbTaTi, OTpUMaHi B
IycepTaliiiHiil poboTi, peKOMEH0BaHi 0 BIIPOBAIKEHHS Y BIHHMIbKOMY HalliOHaJIbHOMY TEXHIYHOMY
YHIBEpCUTETI Ta B HAYKOBI AOCIII)KEHHS, 32 TEMATHKOIO, 3aTBEPIKEHOI0 BinaineHusam Buioi ocsitu HauioHanbHOI

aKkageMii megaroriyHMx Hayk YKpaiHu.

2. The object of the dissertation research is the process of reforming higher education in Ukraine. The purpose of
the dissertation research is a system analysis of the organization of higher technical education at the university
level and the ways of its reformation according to the ideology of duality in the conditions of the implementation
of the online mode of teaching academic disciplines to justify the priority based on a set of criteria for evaluating
the development process. During the dissertation the following research methods were used: methods of system
analysis, catastrophe theory, neural and neurofuzzy networks, theory of differential equations, theory of fuzzy
multicriteria optimization and theory of fuzzy logic. Theoretical results:for the first time, a variant of the priority of
the selected criteria was proposed, and the best variant of the university's development plan was determined
based on a vague set of their optimal values, which would contribute to the stable growth of its image from year to
year; for the first time, the mathematical model of the process of forgetting the knowledge received at the lecture
was modified. The system-transformed mathematical model is implemented in relative time and contains three
main parameters, one of which characterizes the rate at which the student forgets the information received at the
lecture, the second characterizes the synergistic component that slows down the forgetting process, and the third
characterizes the component of the received information that remains in memory student forever; for the first
time, a new mathematical model was synthesized that describes the process of assimilation by the student of the
knowledge received at the lecture, at the beginning of which the lecturer restores the main points of the previous
lectures in the students' memory in a concentrated form,; for the first time, a new mathematical model of the
intellectual state of society in the class of catastrophes was synthesized using a correctly written balance equation,
which also takes into account the time period during which this balance is maintained, and it is proved that the
function of the increase in the relative intelligence of society, the argument of which is the relative number of
members of society contributing the contribution to this increase cannot have extrema in the range of values
admissible for this argument; a fuzzy mathematical model for a clear assessment of the quality of the educational



process and a methodology for assessing the quality of knowledge received by students in the online mode have
been improved; the mathematical model of the "forgetting curve" created by H. Ebbinghaus has been improved,
which takes into account both the synergistic component that slows down the process of forgetting due to the
internal work of the brain during the period of time when new information does not reach the brain, and the
component that sets the value of that fate of the initial information that is never erased from the individual's
memory. The practical results consist in the development of an approach to the system planning of the
development of the university based on a fuzzy variant of multi-criteria optimization, which allows, in the process
of implementing the synthesized plan, to adapt it in case of achieving certain intermediate goals and to adapt a
fuzzy mathematical model for a clear assessment of the quality of the educational process in the online mode and
methods of its clear assessment on fuzzy models. The results obtained in the dissertation are recommended for
implementation at Vinnytsia National Technical University and in scientific research, on the subject approved by
the Department of Higher Education of the National Academy of Pedagogical Sciences of Ukraine.
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