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1. AIrOpUTMM MAIIMHHOTO HAaBYaHHS CTAlOTh HEBiJl€MHUM HalPSIMOM CY4aCHOTO PO3BUTKY iH(pOpMaLiitHUX
TEXHOJIOTi!. BOHY OeAHYIOTH B cOOi aHi, 0OMEXXEHHS Ta MOJIeJIi, 10 Y MiTCyMKY JO3BOJISIIOTh CTBOPUTH
iHopmalliiiHy TeXHOJIOTIIO, KA 03BOJIsSlE BUKOHYBATU Ollepallii 6e3rocepeHbo MalliHi CaMOCTiIHO reHepyBaTu
Ta BUKOHYBaTU CKJIQJIHi aIFTOPUTMU 6€3 BTPY4aHHSI JIIOJUHU. BOHM € HOBOIO JIaHKOIO Cy4aCHUX CUCTEM MiJTPUMKU
IIPUMHATTS pillleHb. Y [bOMY BUIIAAKY 3a3Ha4€Hi CUCTEMHU HAOyBaIOTh MOXJIMBOCTI ONIEPYBAaHHS JiliICHO BEJIMKMMU
obcsiramu iHdopMaliii, 06po6IIsII0YN MaCHBY JAHUX Ta NIEPETBOPIOIOYH iX Y CUCTEMATU30BaHi BUOIPKY 32 3aliuTamMu
KiHLIeBUX KOPUCTYBayiB. [10f1i0HI cucTeMu 3MeHIYBaTUMYTb iH(popMalliliHe nepeBaHTaXKeHHs Ta
33I0BOJIbHSAITUMYTD OiJIbII IMMPOKY chepy NOTped KOPUCTYBAYiB OH-JIAliH cepBiciB. PekoMeHaaliliHi cuctemy,
3aCHOBaHI Ha IIIMOOKOMY HaBYaHHI, Ta OCTaHHIM 4acOM NPUBEPTAIOTb Aefali 6i/bly yBary sk HayKOBLB, TaK i

KOMEPLIiHUI CeKTOP. | KepiBHUM IIMTaHHSIM PO3BUTKY TaKHX CUCTEM € BCebiuHe BpaxyBaHHS iHTepecy



KOpHMCTyBauiB. Bu3HauasbHUM (PAaKTOPOM IO BIOCKOHAJIEHHS] PEKOMEHJALil € PO3yMiHHS €BOJIOLil BIOJ0OaHb
KOPUCTYBauiB. BiIbIIiCTh iCHYIOUMX MOJ€JIEN TIOCIIZOBHUX PEKOMEHIALIINl MAIOTh y SIKOCTi BXiAHUX JAHUX JIUILIE
BMKOHaHi HaTMCKaHHSI, SIKUM IIPUCBOIOETHCS CTATYC KIIIOYOBUX O3HAK, 800 MapKepiB KOPUCTYBaya, 110 BU3HAYaI0Th
roro gii. [Ipore 3a3HadeHi Mmopesi NpUAIAIOTE MaJIo yBaru geTaisallii BIJIMBY OKPEMUX MapKepiB KOpUCTyBada Ha
IiICyMKOBHUI1 Pe3yJIbTaT, X04a BUOIP MOXKEe BilOyBaTUCS 3a CYKYIHICTIO IeSKMX MasIO3aJIeXKHUX O3HAK. AJie X
1o/1iGHe MO>Ke JOTIOBHIOBATU JIaHi PO 3allikaBjleHHS] KOPUCTYBAya, CTBOPIOIOYY Gi/IbLI TOUHY MOZEJIb
PeKOMeHAaNiH, o NiTKPeCI0€ aKTyalbHICTh TEMU JOCHIIKEHHS. MeTOI0 po60TU € po3pobKa Mozesel Ta METOIIB
PEKOMEHJALiHOI NiATPUMKY IPUIHATTS pillleHb 17151 360py i 06po6ku iHdopMaliii i3 pisHOPIZHUX AKEPes 3 METOIO
CTBOPEHHSI peKOMeHallii Ha OCHOBI BUBYEHHSI yI10J00aHb CrIoKrBaya. OO'€KT NOCiIKEHHs — NPOLeCH
aBTOMAaTu3alii NiATPUMKY NPUMHSTTS pilleHb 3 BUOOPY HalOiIbI ONTUMAJIBHOI [ii 32 aHali30M iHpopmaliii, o
HAAXOIWTH 3 Pi3HOPiAHUX [Kepesl. [IpeiMeT qOCiI)KEHHS — MOZEJIi Ta METOIH MiATPUMKY IIPUNHSITTS PillIEHb 3
HaJaHHS peKOMEeHZAlill CTOCOBHO iHpopMaliii Ha OCHOBI OBEIiHKOBUX YIIOA06aHb KOpUCTyBayda [HTepHeT. MeTonu
IocyimKeHHs. B poboTi BUKopucTaHi OKpim 3arajibHOHayKOBUX METO/IiB, METOIY Ta IiZIXOA1 KOMIT'IOTE€PHOI JIOTIiKHY,
MaTEMaTUYHOI'O MOJEJIIOBAHHS Ta TEOPil MIMOBIPHOCTI, Te€OPii irop, acouiaTUBHI METOAU MOLIYKY, METOIU PillIEHHS
iH)KeHepHHUX 3a/a4 Ha €Talli MPOEKTYBaHHs iHPOPMALiTHUX CUCTeM 711 OOI PYHTYBaHHS NIOBEAiHKM KOPUCTYBa4a B
[HTEepHeTi Mpu BUPIlIEHH] IUTaHb, CTOCOBHO HAJAHHS PEKOMEH AL 00 3LiliCHEHHS IePCOHATIbHOTO
ONTUMaJbHOrO BUbOpy. [y peanizauii 3aBgaHb po60TH BUKOPHCTAHO BiIKpUTE NpOrpaMHe 3a6e3MeYeHHs —
6i6siotexa Tensor Flow. HaykoBa HOBU3HA: yIIeplle 3alIpOIIOHOBaHa MOJIeJb 3 MATEMaTUYHUM OOI'PYHTYBaHHSM 32
IOTIOMOTOI0 MeTony PyHre-KyTTu 11 cucTemu 3i CTalliOHapHUM CTaHOM Ta 3aCTOCYBAHHSIM 3aKOHY PO3IOLiNY
IMOBIpHOCTI IIpU HalaHHI peKoMeHallii KopucTyBauy, K BUIaAKOBOI Mol 1py IHTepHeT-cepdiHry; Aicrana
[I0/IQJIBLIIOTO PO3BUTKY METOJ0JIOTiSI PO3POOKU PEKOMEHTALITHOTO aJIFOPUTMY; YIIEPIE [TPeCTaB/IeHa MOJEeJIb
Ha/IaHHSI PEKOMEHJIallill 3 BUKOPUCTAHHSM [IPaBUJI KOMITIOTEPHOI JIOTIKY, B SIKiil OIIpaljbOBAaHO MEXaHi3M IepexofiB
KOpHCTyBaua 3 METOIO Bi6Opy IIapaMeTpiB [1J11 HaJlaHHS PeKOMEeHAallill 3a KPOKaMH Y IMCKPETHOMY CepelOBUILL,
KOJIY 32 JisIMUA KOPUCTYBa4a PilleHHs MOXKe ITPUMaTH JIMIIE IBa 3HAYEHHS — «TaK» YU «Hi»; ynepuie
3aIpPOINIOHOBAHA IPOrpPaMHa peastisalisi peKOMEHJalifHOI NiJTPUMKA NPUIHATTS pilleHb Y BUTJISII BEOJOAATKY, 3
peasizaiiero MozieJii nepexoiiB B peKOMEeH/1allisIx B 3aJIe5KHOCTI Bif] 3MiHU YIIOZ06aHb 32 IOIIOMOTOI0 CTBOPEHHSI
rpadiBs repexois 3a pis3HUMU BXiIHUMU apameTpamu. [IpakTuyHe 3HaUeHHSI OTPUMAaHUX Pe3yJbTaTiB.
OC006MBICTIO OTPMMAHUX PE3YyJIbTATiB Ta BUPILIEHUX TOCTABJIEHUX B POOOTI 337134 € iX yHiBEpCAJIbHICTb 10110
3aCTOCYBAHHS Y Cy4YaCHUX |[HTEPHET-TEXHOJIOTISX, SIKi O3BOJIITUMYTh KOPUCTYBAdy 3pOOMTH OOIPYHTOBaHUI BUGIp
Ta YHUKHYTU 3aiBUX BUTPAT, BUKJIMKAaHUX CIIOHTAHHMMU PillIEeHHSIMY HAa OCHOBI PEKJIAMU YU NTPOIO3ULiN iHINX
KOpHCTyBauiB. Po3po6sieHi Mofieli, alfOPUTMHU Ta METOU JJO3BOJISITh PO3POOJISITU IHTEpHET-TEXHOJIOTI 3
PEKOMEHALiTHUMU CUCTEMAaMH Ha Mi[ICTaBi iHTeJIeKTyalbHOI 0OPOOKU JaHMX, OTPUMAHUX 3 6araTbox JKepeJl sIK 3a

repeBaraMy KOpUCTYBaya, Tak i 3a MOro BiIXUJIEHHAMU OKPEMUX MPOTIO3ULIIA.

2. Machine learning algorithms are becoming an integral direction of the modern development of information
technologies. They combine data, constraints and models, which in the end make it possible to create information
technology that allows the machine to perform operations directly, generate and execute complex algorithms
without human intervention. They are a new link in modern decision support systems. In this case, these systems
acquire the ability to operate with really large volumes of information, processing arrays of data and turning them
into systematic samples at the request of end users. Such systems will reduce information overload and satisfy a
wider range of needs of users of online services. Recommender systems based on deep learning have recently
attracted increasing attention from both academics and the commercial sector. And the leading issue of the
development of such systems is comprehensive consideration of the interests of users. Understanding the
evolution of user preferences is crucial to improving recommendations. Most of the existing models of sequential
recommendations have as input data only clicks, which are assigned the status of key features, or markers of the
user, which determine his actions. However, these models pay little attention to detailing the impact of individual
user markers on the final result, although the choice can be made based on a combination of some weakly
dependent features. But this can supplement data on user interest, creating a more accurate recommendation
model that emphasizes the relevance of the research topic. The purpose of the work is to develop models and



methods of recommendation support for decision-making for collecting and processing information from various
sources in order to create a recommendation based on the study of consumer preferences. The object of research
is decision-making support automation processes for choosing the most optimal action based on the analysis of
information coming from various sources. The subject of the research is models and methods of decision support
for providing recommendations regarding information based on the behavioral preferences of the Internet user.
Research methods. In addition to general scientific methods, the work uses methods and approaches of computer
logic, mathematical modeling and probability theory, game theory, associative search methods, methods of solving
engineering problems at the stage of designing information systems for substantiating user behavior on the
Internet when solving questions, in relation to providing recommendations regarding making a personal optimal
choice. Open software - the Tensor Flow library - was used to implement the work tasks. Scientific novelty: for the
first time, a model with mathematical justification using the Runge-Kutta method for a system with a steady state
and application of the law of probability distribution was proposed when providing a recommendation to the user,
as a random event during Internet surfing; the methodology of development of the recommendation algorithm
received further development; for the first time, a model for providing recommendations using the rules of
computer logic is presented, in which the mechanism of user transitions is worked out in order to select
parameters for providing recommendations by steps in a discrete environment, when the decision can take only
two values based on the user's actions - "yes" or "no" ; for the first time, a software implementation of
recommendatory decision-making support was proposed in the form of a web application, with the
implementation of a model of transitions in recommendations depending on changes in preferences by creating
transition graphs based on various input parameters. Practical significance of the obtained results. The peculiarity
of the obtained results and the solved tasks set in the work is their universality in terms of application in modern
Internet technologies, which will allow the user to make an informed choice and avoid unnecessary costs caused
by spontaneous decisions based on advertising or other users' suggestions. The developed models, algorithms and
methods will make it possible to develop Internet technologies with recommender systems based on the
intelligent processing of data obtained from many sources, both according to the user's preferences and his
deviations of individual offers.
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