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Pedepar:

1. AKTyasIbHICTb IOCIiI>)KEHHS 3yMOBJI€Ha 3PDOCTAaHHSIM KiJIbKOCTi HECTPYKTYPOBAaHMX JAHUX Y KOMITIOTEPHUX
MeperKax pi3HHX TUMIB. [I71s TOKpallieHHsI TIOUIYKY y BEJIMKUX MacuBax iH(opMaliii Bce yacrTille 3BUYaliHi MeToau
[IOIIYKY JOIIOBHIOIOTH PEKOMEHJALIIHUMY CUCTeMaMu. PEKOMeHALiMHI CUCTEMH LO3BOJISIIOTH [TOJIETIIUTH ITOIIYK
IIPY BEJIMKIl KiZIbKOCTI KOHTEHTY, OIIOBHIOIOUX 200 3aMiHSI0UN KJIACUYHY IIOLUIYKOBY BUAAUYy PEKOMEHAALSIMU.
30Kpema, BOHU I03BOJISIIOTh MOJIETIIUTY MOUIYK TP BEJIMKIi KiJIbKOCTI 00'€KTIiB Y CUCTEMI, IONIOBHIOIYY KJIACUYHY
[IOIIYKOBY BMIA4y PEKOMEHIALISIMY, a B AESIKUX CUTYallisIX HABiTh 3aMiHSIOTh OMyK. TakoXX peKOMeHaLilHi
CHCTEMU MOXYTb 3aCTOCOBYBATUCS /IS PAHKYBaHHS PE3YJIbTaTiB KJIACUYHOTIO MOMYKY. TaKuM YMHOM BOHU MOXYTb
pi3HMMU cioco6aMU NIOeAHYBATUCS i3 3BUYAHUMU IOUIYKOBUMH anroputmaMu. B P2P mepeskax 3acTocyBaHHS
PEKOMEHALIMHUX CUCTEM MOKE MaTH JOJATKOBY KOPUCTb. SIKIO KOPMCTYBAY IIyKa€ KOHKPETHUH (aiiil, JOJaHUI

IO Mepexi paHilue, i ¢paiiy He 3HaIeHO 3 Pi3HUX [IPUYMH, MOXKHA HalaTh KOPUCTYBavyy CIIMCOK PEKOMEH ALl 3



BpaxyBaHHSIM HMOro BIIOJI00aHb i, MOXKJIMBO, MTOIIYKOBOTO 3alIUTY. Y AelLeHTpasizoBanux P2P mepeskax 4yacto
BMHUKAE Mpobiiema iHpekcalii ta nouyky ¢aiiyiis Ha pi3HUX IPUCTPOSIX Mepexi. P2P koMITioTepHi Mmepeski 3HOBY
aKTyaJIbHi 1 IIMPOKO BUKOPUCTOBYIOTBCS Y Halll YaC 3aBASKU YMCJIEHHUM IIepeBaram, ki BOHU IPOIIOHYIOTb. SIKIo
CII0YaTKy BOHU Ha0yJIU MOMYJISIPHOCTI 3aBIsIKU (PaiijloOOMiHMM CepBicaM, TO 3apa3 iXx BUKOPUCTOBYIOTb 11 y 6araTbox
inmux cdepax. HaiiBakusimoro nepesaroo P2P mepex e peneHTpanisanis. BoHn MoXyTb IpaijoBatu 6e3
LIEHTPaJIbHOTO CepBepa, 1110 POOUTD iX CTIMKIIIMMU [0 BiAMOB Ta aTak. Lle 0co61MBO KOPUCHO B YMOBax 30i/1bLIEHHS
KiJIBKOCTI Kibep3arpos. P2P TakoX CIpusIlOTh PO3BUTKY Cy4aCHUX TEXHOJIOTIH, TaKUX 5K 0JI0K4YelH. baraTo
KPUIITOBAJIIOT Ta NOJATKIB [1714 yIPaBJliHHA UMPOBUMHU aKTUBAMU 6a3yl0ThCs Ha P2P npuHuunax, mo 3abesnevye ix
Oesreky Ta HagilHicTb. Y cdepi iHTepHeT-Teseb6ayeHHs], CTPIMIHTY Ta OHJIAlH KOMITIOTepHUX irop P2P takox
CTAIOTh BCE MOMNYJISIPHIIMMU. BOHY 103BOJISIIOTh PO3[jaBaT KOHTEHT 0€3 BeJIMKUX LIeHTPajli30BaHUX CEPBEPIB, 110
e(EeKTUBHO 3MEHIIye HABAHTA)KEHHS Ha iHPPaCTPyKTypPy Mepexi Ta 3abe3nedye KicTb cTpimMiHry. Toxx P2P mepexi
3QJIMMIAKTHCS AKTyaJIbHUMU 3aBISIKY CBOIll IeLleHTPpasli30BaHiil IpUPO, SIKa cripusie 6e3Meli Ta CTiKOCTi B yMOBax
3pocTaloyux Kibep3arpos, a Tako>X BOHY JI0IIOMaraloThb y PO3BUTKY HOBUX TE€XHOJIOTIH Ta CII0CO0iB PO3MIOBCIOAKEHHS
KOHTEHTY. 3 Pi3HUX [IPUYMH LIyKaHi (pailin MOXyTb OyTU HEOCTYIIHI J1s1 KOPACTYBAya, HaBiTh SIKIIO BOHU OYJIN
IOJIaHI paHile 1O cUCTeMU Ta MPOoiHAeKcoBaHi. Hanpukiaza, KOMI'IoTepH, 0 MiCTITh MOTPi6HMI daiin abo Tabauii
MapupyTusalii 1o HbOro Yy HOro YacTHH, BUMILIM 3 MepeXi, a60 3aCTOCOBYIOThCS TEXHOJIOTI 106ynoBu P2P
Mepexi 3 IMOBIpHICHUMU METOJaMU IOIIYKY, 10 He 3aBXY 3HaXOITh [4ajleKO po3TalloBaHi Bii KOMITIOTEpa
KopucTyBaua ¢aitiy Tolo. B oqHOpaHroBili KOMITIOTEPHIN MepesXi By3/IM — Y4aCHUKU MEPEXi JMHAMIYHO

i’ € IHYIOTHCS TA Bi' €IHYIOTHCS, IIPU LIbOMY MOXKYTh BUHUKHYTHU ITPO6GJIEMHU 3 JOCTOBIPHICTIO Ta 6€3I1eK0I0 JaHNX
indopmaniitHoi cuctemMu Mepexi, 30KkpeMa i peKkoMeH1allifHoi, aZpKe HOBi By3JIH, 11O Ii'€IHYIOTbCSI MOXKYTb
VIPABJISITUCS 3JI0BMACHUKAMU ab0 O0yTH YpaXK€HMMU HIKiJJIMBUM IIPOTPaMHUM 3abe3nedeHHsIM. Taki By3/14 MOXYTb
OyTU 3alporpaMoBaHi Ha BUKPUBJIEHHS a00 IIEPEXOIJIEHHS JaHUX PEKOMEHIaliliHOoI cucTeMu. ToMy BaskKJIMBO MIpU
3[ifICHEHHI IIOUIYKY i CTBOPEHHI peKOMeHIallill BpaXOBYBaTH TaKOX JOCTOBIpHICTh Ta iHdpopMaLiliHy 6e3rexy
ingopmauii. [Tpu popmyBaHHi OIIYKOBOI BUAAUi Ta CTBOPEHHI peKOMEH1allill KOPUCTYBayaM [elleHTPaji30BaHuX
P2P xoMII'I0TEPHUX MEPEX TaKOX BKJIMBO BPAXOBYBATH YacC Ha AOCTYI [0 iHpopmallii Ta 3HaXOAUTU 6alaHC MiX
TOYHICTIO Ta MIBUIKICTIO OTPMMAaHHS pe3ysbTariB. OCcKilbKY iHpopMallis Ta TabauLi MapupyTU3allii B
IeLleHTpaJli30BaHUX Mepeykax 30epiraloTbCsl po3MoIiIeHO, BaXKJIMBO BPaXx0OBYBaTH, 10 Jeski (aiian KoprucTyBad
MOXX€ OTPMMATH MIBUJIIE, HK iHII, @ TAaKOX, 10 iHKOJIM Yac MOIIYKY i 3aBaHTaXEHHS (Paily Mo>ke 3poOUTU
HEeaKTyaJbHUM 3yCUJLISI HA OTPUMAaHHS JOCTYILY 10 HbOTO. BasKJIMBUM MMUTAHHSIM € TaKOX KiIbKiCTh MaM’sTi, Ky
MO>KHA BUJIIJINTH MiJI JaHi pEKOMEHJALiHOI CUCTEMHU, aJl)kKe Y AeLleHTpasizoBaHii P2P mepexkax ix IoBe#eTbCs
30epiraty po3noiijieHO Ha KOMIT'IOTEpax y4aCHUKIB Mepexi. Bubip MeTony npeicraBieHHs JaHUX, IKUMU OIlepye
peKoMeHaliliHa CUCTeMa, Ma€ BarOMUI BILJIUB, OCKiJIbKU €(DEKTUBHUI CNIOCI6 TpeCcTaBlI€HHS JaHUX, HEOOXiTHUX
1151 po60TH TaKOi CUCTEMU, MOKE 3MEHUIUTH KiJIbKiCTh IOTPIOHUX PECYPCIB Ta 30iIbINUTHU KiJIbKICTb JOCTYITHUX
aJIrOpUTMIB 1171 pOpMyBaHHS CIIUCKIB pekomeHaliil. ToxX pekoMeHAaliliHi cucTeMy 3HaYHMM YMHOM BIJIMBAIOTh
Ha Te, SIKUM KOPUCTYBadi ClIpuiMaloTs iHpopMaLiiiHnil MpocTip, a ix iHgopmalifiHa 6e3neka Ta yacosa i
IIPOCTOPOBA CKJIAAHICTh aJIFOPUTMIB € BRXKJINBUMU CKJIQAHUKAMU 3a6€e31e4eHHs IKOCTi Ta e(eKTUBHOCTI po6oTH

CHUCTEM IIOWIVKY i (inbTpaliii TaHUX Y KOMITIOTEPHUX MEPEKAX, OCOOJIMBO IELEeHTPATI30BaAHUX.
YKy il 1 y ) Jer

2. The relevance of the research is driven by the increasing volume of unstructured data in various types of
computer networks. To enhance search capabilities within vast information repositories, conventional search
methods are increasingly complemented by recommendation systems. Recommender systems make it easier to
search in a large amount of content by supplementing or even replacing traditional search results with
recommendations. In particular, they ease the search process when dealing with an abundance of items within a
system supplementing the classic search output with recommendations, and in some cases, even substituting
search altogether. Recommendation systems can also be applied to rank classical search results, thus providing
various ways to integrate with conventional search algorithms. In P2P networks, the application of
recommendation systems can offer additional benefits. If a user is searching for a specific file that was previously
shared on the network but cannot be located for various reasons, recommendations can be provided to the user,
taking into account their preferences and, perhaps, their search query. In decentralized P2P networks, the



problem of indexing and locating files on various network devices often arises. P2P networks have regained
relevance and widespread usage due to their multiple benefits. Though these networks originally gained popularity
via file-sharing services, they now serve many other purposes. Decentralization is P2P networks' most important
advantage. They can function without a central server, rendering them more resilient to failures and attacks,
especially in the current era of escalating cyber threats. P2P networks also aid in the advancement of
contemporary technologies such as blockchain. Numerous cryptocurrencies and digital asset management
programs rely on P2P principles, guaranteeing their safety and dependability. In the realm of Internet television,
streaming, and online computer games, P2P services are also growing in popularity. Peer-to-peer (P2P) networks
enable content distribution without relying on large centralized servers, effectively reducing network
infrastructure load and enhancing the quality of streaming. P2P networks remain pertinent due to their
decentralized nature, which enhances security and resilience against increasing cyber threats, and contributes to
advancing new technologies and content distribution methods. Files that have been added to the system and
indexed may still not be accessible to the user due to various factors. For instance, the computers containing the
required file or routing tables may have gone offline, or probabilistic search methods utilized in P2P network
technologies may fail to locate files distant from the user's computer. In a peer-to-peer computer network, the
nodes of network participants establish and terminate connections dynamically. This process may degrade the
reliability and security of network information system data, including the recommendation system. Such problems
can occur due to newly connected nodes that are controlled by attackers or affected by malware. These nodes
may be programmed to interfere with the data or even cause corruption of the recommendation system.
Therefore, it is important to prioritize reliability and information security when searching for and recommending
information. When generating search results and recommendations for users of decentralized P2P computer
networks, it is also important to consider the time it takes to access information and strike a balance between
accuracy and speed of results. Because information and routing tables are stored in a distributed manner on
decentralized networks, it is important to consider that some files can be retrieved faster than others, and that
sometimes the time it takes to find and download a file can make access to it irrelevant. Another important issue is
the amount of memory that can be allocated to the recommendation system data, since in a decentralized P2P
network it will have to be stored distributed on the computers of the network participants. The choice of how to
represent the data used by a recommendation system has a significant impact, since an efficient way of
representing the data required by the system can reduce the amount of resources required and increase the
number of algorithms available for generating recommendation lists. Therefore, recommendation systems have a
significant impact on how users perceive the information space, and their information security as well as the
temporal and spatial complexity of algorithms are important components of ensuring the quality and efficiency of
data search and filtering systems in computer networks, especially decentralized ones.
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