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PE®EPAT
HNuniomHuas pa6ota: 71 crpanuna, 12 pucyHkoB, 18 HICTOUHUKOB.

PEKOMEHJIATEJIbHASI CACTEMA, HEHPOCETEBASI MO/IEJIb,
OUJIBTPAIIUA 11O COAEP KUMOMY, KOJJIABOPALIMOHHAS
OUJIbTPAILINA, ANDROID-ITPUJIOKEHUE, FASTAPI,
BE3OITACHOCTbBb HEPCOHAJIBHBIX JTAHHBIX.

Oo0vexkm uccnedosanus — peKOMEHIATEIbHBIE CUCTEMBL.

Ilenvy pabomvr — pazpaboTka PEKOMEHIATEIHHOW CHUCTEMBI IS
NEPCOHANTU3UPOBAHHOTO MOA00pa 3aJaHH 110 MaTeMaTHKeE.

Memoowt uccnedosanus — METOIbI MAITMHHOTO OOYYCHUSI.

B  pabore  paccMOTpeHbl  TEOPETUYECKHE  OCHOBBI  IOCTPOEHUS
PEKOMEHJIaTeIbHBIX CHUCTEM: 3Tanbl (OPMHPOBAHUS PEKOMEHIAIMM, OLIEHKa U
pamxupoBanue. M3ydeHsl 3tanbl GOpMUPOBAHUS PEKOMEHIAIMN: (PUIIbTpaIus 1Mo
COJIEP)KUMOMY, KOJUTAOOPATUBHBIM M HEUPOCETeBOM MOAXOibl. BpiOpan Tun
bunbTpaly JaHHBIX TaKOW, Kak ¢GuibTpauus Mo cojepxkumomy. OmpeneneHa
apXUTEKTypa PEKOMEHIATEIbHOW CHCTEMBI, COCTOSIIEN W3 MPEeIBAPUTEIBLHOIO
aHanM3a U MOATOTOBKU MCXOJHBIX JAHHBIX U 00YYEHHOU HEHPOCETEBOW MOJEIHU C
MOCJEAYIONIEH HHTerpaluell B CEpBEPHYIO YacTh pa3padaThIBAEMOI0 MPUIIOKEHUS.
Pa3paborana apxuTekTypa MOOWJIBHOTO TIPWIOKEHHUS C TOJb30BATEIbCKUM
uHTepdeiicom U MexaHUKOW B3auMojelcTBUsI ¢ cepBepoM. [IpousBenén ananus
yIrpo3 0€30MaCHOCTH, PEaTU30BaHbl MEPHI 3aLUTHI M10JIH30BATEIbCKUX JAHHBIX.

PesynbraTomM  IUTIIOMHONW  palOTBl  SIBJISETCS  MOJHO(YHKIIMOHAIBHAS
pEeKOMeHIaTeIbHAs CUCTEMA B BUJIE KIIMEHT-CEPBEPHOTO MOOHMIIBHOTO MPUITOKEHHSI,
oOecreunBaroIIasl MHIAUBUAYAIbHBIA MOAOOP YUEOHBIX 3aJaHUIN MO0 MAaTEMAaTHUKE C
y4€TOM ypOBHS 3HaHH, TeMbI U Kiacca oOyuatomerocs. [Ipunoxenue peanusyer
Oe3omacHoe XpaHeHHe U 00pabOTKy JTaHHBIX, MACIITAOMPYEMYIO apXUTEKTYpYy, a
TaKXe COBPEMEHHBIN 0JIb30BaTEILCKUI HHTEP(EHC.

PazpaboranHoe pemieHre MOXET OBITH BHEIPEHO B 0Opa3oBaTeIbHBIC
m1aTopMbl i1 MOBBIIEHUS 3(P(GEKTUBHOCTH OOyYE€HHUST M aBTOMATHU3ALUU
1noa00pa yueOHbIX MaTEpPUAIIOB.



PO®EPAT
JpimuiomHas mpana: 71 craponka, 12 manmtonkay, 18 KpbIHiIL.

POKAMEHJIAVHAS CICTAPMA, HEWUPACELIEBAS MAJDJIb,
OUIBTPALIBIS ITA 3MECTAMY, KAJABAPAIIBIMHASL ®UIbTPALIBL,
ANDROID-JIAJTATAK,  FASTAPI,  BSCIIEKA  IIEPCAHAJIBHBIX
JIAJI3EHBIX.

Ab'exm 0acneoasanms — pIKaMEHIAIBINHBIS CICTIMBI.

Mbma npaysl — pacmparoyka pdIKaMeHAAIbIHHAW  CICTAMBI IS
nepcaHaizaBanara naadoopy 3alaHHsy 1a MaTAMATHIIIHI.

Memaovl 0acnedasanus — METaIbl MalllbIHHATA HABYYaHHS.

Y paboue  pasriemKaHbl  TIAPITHIYHBIS aCHOBBI  MaOyJOBBI
pPAKaMEHJIAlBINHBIX CICTAM: JdTanbl ¢dapMmipaBaHHsS pIKAMEHJAIBIA, alPHKa 1
paHXbipaBaHHe. BeiBydaHbl oTamnbl (papMipaBaHHs pIKaMeHIAlbIN: (QiIbTpaBaHHE
na 3MecTy, KanabapaThIYHbI 1 HEUPOCETEBOM MabIX0Abl. AOpaHbI ThIN (PLILTpAIIBIL
JMaJ3eHbIX Taki, sK (QuIbTpaBaHHE Tla 3MecliBe. BbI3HayaHa apXiTAIKTypa
pAKaMeHJalbIiiHAl  CICTAMBI, sKas CKJIajaelia 3 TMamspdHara aHaimizy 1
MaJIPhIXTOYKI 3bIXO/IHBIX J1aJI3EHBIX 1 HABy4YaHall HEHPOCETEBOM MaI3J11 3 HACTyITHAN
IHTArpaIlbIsSi Y CEPBEPHYIO YACTKY paclpalioyBaHara npbikjiajaanss. PacrpanaBana
apxIT3KTypa MaOUIbHAra NMpbIKIaJaHHs 3 KapbICTAalKIM 1HTApdeiicaM 1 MexaHIKail
y3aemaa3esiHHs 3 cepBepaM. BbipaOieHbl aHali3 marpo3 Osicrielbl, plajii3aBaHbl
Mepbl a0apOHbI KaphICTAIIKIX a/13€HbIX.

Beiaikam  gpimiomMHaii mparel - 3'sysieniiia moyHadyHKIbISTHATIbHAS
pAKaMeHaIbIiiHAs cicTAMa ¥ BBITISA3C KIIICHT-CEpBEepHara mabijapbHara J1ajiarTky,
sKasi 3a0sicTieYBae 1H IbIBITyaJIbHBI 11a00p HaBYUYaIbHBIX 3aJaHHSY 11a MATIMATHIIbI
3 yhikaMm V3pOyHIO Beday, TOMbI 1 Kilaca HaByudHIA. [IpbikiaganHe poaiizye
OsicrieyHae 3aXOyBaHHE 1 alparoyKy JaJ3eHbIX, aKas MamTadyela apXiTKTypy, a
Takcama Cy4acHBI KapbICTallKi IHTIpdeic.

PacnpaniaBanae pammHHE MOXa ObIlb  yKapaH€Ha V  aayKallbIiHBIA
1aT(OPMBI JJI MaBBIIIBHHSA 3(DEKThIYHACII HaByYaHHS 1 ayTamaThI3albll nagdopy
HaBYYaJbHBIX MaTAPhIsSIIAY.



ABSTRACT
Diploma work: 71 pages, 12 figures, 18 sources.

RECOMMENDATION SYSTEM, NEURAL NETWORK MODEL,
CONTENT FILTERING, COLLABORATORY FILTERING, ANDROID
APPLICATION, FASTAPI, PERSONAL DATA SECURITY.

The object of research — recommendation systems.

Objectives — develop a recommendation system for personalized selection of
assignments in mathematics.

Methods — machine learning methods.

The paper considers the theoretical foundations of building recommender
systems: stages of recommendation formation, evaluation and ranking. The stages
of recommendation formation are studied: content filtering, collaborative and neural
network approaches. The type of data filtering is selected such as content filtering.
The architecture of the recommender system is defined, consisting of preliminary
analysis and preparation of the initial data and a trained neural network model with
subsequent integration into the server part of the developed application. The
architecture of the mobile application with a user interface and mechanics of
interaction with the server is developed. An analysis of security threats is performed,
measures to protect user data are implemented.

The result of the diploma work is a fully functional recommender system in
the form of a client-server mobile application that provides an individual selection
of educational tasks in mathematics, taking into account the level of knowledge,
topic and class of the student. The application implements secure storage and
processing of data, scalable architecture, as well as a modern user interface.

The developed solution can be implemented in educational platforms to
improve the efficiency of training and automate the selection of educational
materials.



