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Hemomkn 1ICHYHOYHNX PIIICHB

1. OpHUM 13 OCHOBHHMX HEIOJIKIB € IIpo0IeMa X0JIOHOTO CTapTYy.
2. HenocrarHd SKICTh Ta HEMMOBHOTA BX1IHUX JIAHUX.

3. Hwusbka aganTuBHICTH pEKOMEHAALIN
A

[IpoOnema MHOMyISIPHOCTI, KOJIM CHUCTEMa PEKOMEHJYE IEePEBaXHO HaAMOLIBII
IOITYJIIPHI TOBAPH.

5. BiacyTHICTh NOSICHIOBAHOCT1 PEKOMEHAALIIH.
6. Oxkpemy npoOjaemMy CTAaHOBUTH NEPEBAHTAXKEHHS KOPUCTYBaya PEKOMEHIALIISIMHU.

/. CxiIagHICTh 1HTErpamli peKOMEHAAIIMHOI CHUCTeMH 3  ICHyrodorw IT-
1HQPACTPYKTYPOIO OHJIAMH-Mara3uHy.

8. Bucoki BUMOru 10 00YMCIIFOBAJIbHUX PECYPCIB.

9. HenonikoM € nuTaHHs O€3IeKU Ta KOH(DIACHIIMHOCTI JaHUX.



KoHuenumisgs cucTeMu

Kpurepii

BapianT 1 KontenTHna
(Content-Based)

BapianT 2 KonaboparusHa
(Collaborative Filtering)

BapianT 3 I'iopuana (Hybrid)

|Pexomenamii Ha OCHOB]|
Pexomenmamii Ha  OCHOBI : [HoecqHAHHA KOHTEHTHOro TAa|
[TpuHIIMT pOOOTH ) [MOBEIIHKHU CXOXKHUX] . .
XapaKTEPUCTHK TOBApPiB ) K0JIAa00pPAaTHBHOIO MiAX01iB
KOPHUCTYBaYiB
TouHICTh pEKOMEH AL Cepenns Bucoxka (3a HasiBHOCTI faHux) |Bucoxa
Pi3HOMaHITHICTh PEKOMEHIalii Husbka (oqHOMaHITHI TOBapH) [Brucoka Bucoka

[IpoGiema X0I0IHOTO CTapTy

MiHiManbHa 1711 KOPUCTyBaua,
cepeHs JJIsl TOBapiB

(st HOBHX

KOPUCTYBayiB 1 TOBapiB)

Bucoka

Hu3bka (4aCTKOBO YCYBA€THCSH)

HeoOx11HICTh BEIMKOI KIJIBKOCT1 JaHUX Hwuzbka Bucoxka Cepennsi/Bucoka
CxagHiCTh peai3alii Husska Cepennsi/Bucoka Bucoka
Bumoru 10 004MCIIOBAIBHUX PECYPCIB Husbki Bucoxki Bucoki
MaciitaboBaHICTh Cepenns Bucoka (3 ontumizaiiie€ro) Bucoka

: : Bucoka (3a OTIHCOM
MOKJIMBICTh PEKOMEHYBaTH HOB1 TOBApHU Husbka Bucoka

XapaKTEPUCTHK)

3aneXHICTh B1JI IKOCTI OIKCY TOBApIB Bucoka Husbka Cepennst
AJTanTUBHICTH /10 3MIHU 1HTEpECIB KopucTyBada [CepeaHs Bucoka Bucoka
3py4HICTh IHTETpAaIlii B OHJIaHH-Mara3uH Bucoxka Cepenns Cepenns
[TinTpuMKa repcoHai3aiii Cepenns Bucoxka HajiBumnia
3aranbHa ePeKTUBHICTD IJIs1 OHJIAH-Mara3uHy |(CepemHs Bucoxka HajiBumia




IlocTanoBka 3a0aui

OO0’ €KTOM JTOCHIJKEHHS € MPOIIEC B3aEMO/III KOPUCTYBAYlB 3 OHJIaHH-Mara3uHoM, II0
BKJIIOYA€E MEPENIL]] TOBap1B, 3A1MCHEHHS ITIOKYIIOK Ta (POpPMYBaHHS yHo100aHb.

[IpeanMeToM HOCHIIPKEHHS BUCTYIIAIOTh METOAM Ta aJI'OPUTMHM PEKOMEHIAIIMHUX
CUCTEM, S$KI BHKOPHMCTOBYIOTHCS s (OPMYBaHHS MEPCOHAI30BAHUX IPOMHO3UIIIN
TOBapIB.

MeTtoro poOOTH € po3poOKa PEKOMEHAALIMHOI CUCTEMH JJI OHJIaMH-Mara3uHy sika
3a0€31E€YNTh IEPCOHANI30BaHUM IM1I01p TOBapiB HAa OCHOBI aHajl3y I1CTOPli MOKYIIOK,

NEPEeTysAlB, OIIHOK Ta IHIIUX MapaMETpPIB MOBEIIHKHA KOPUCTYBAYIB.
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Jl1arpama nociaigoOBHOCTI

Sequence Diagram - Product Recommendation Generation

A,
4 .

Frontend (Web Ul) Backend (Online Store Server) | Database ‘ | Recommendation Engine | ‘ ML Model / Analytics Module

User
]
I

1 Open main page / product page ‘:

HTTP Request (getRecommendations)

.
_
Check user session / authorization

]
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! (ouUiHKa peneBaHTHOCTI TOBApIE)
! ! MoBepHEHHA PEATWHIY ToBapie :
| i (predicted scores) |
X | (hopMyeaHHA cnucky Top-N ToBapie |
:J CMWCOK pEKOMEHOOBAaHWX ToeBapie (Top-N) | |
__JSON response (recommended products) | | |
_ Display recommendation block | | |
U§er Frontend (Web UI) Backend (Online Store Server) | Database ] | Recommendation Engine l [ ML Model f Analytics Module




Jl1arpama CTaHIB

A

UserValidation |

i vy

Guest user / no profile

Log error / fallback mode

‘ PopularRecommendations ‘
[ |

Return popular products

ReceiveRequest“'

Send request to backend

Authorized user

(ErrorState |

User opens page

(main/product/cart) Scheduled training event

ModeIUpdate“’

e _4

Model updated successfully
A

Train / update ML model

P

TrainModel |

Load new interaction data

CollectData |

Load history (views,
purchases, ratings)

DataProcessing |
J

h

Prepare features

Database error (normalization, filtering)

‘ GenerateRecommendations '|

( ]
" J

ML module error fCaIcu\ate relevance scaores

‘/SelectTopN 0

Store recommendations
(DB [ cache)

-

SaveResults |

Return Top-N list

'/SendResponse'\‘

Display results to user



ER- /Tiarpama

User
places .| ® user_id : INT «PK»
usemame : VARCHAR

email : VARCHAR

Category

e category_id : INT «PK»

name : VARCHAR
description : TEXT

containsI

A
Product
e product_id : INT «PK»

category id : INT «FKx»
name : VARCHAR
description : TEXT

writes
t# password _hash : VARCHAR price : DECIMAL
;?LZE:dAEE :HSETEH ME Lt SRR
= i .| stock_quantity : INT
reviewed T eclomimended T = + =+
gets generates| ﬁ retater—to ratés
views - g J)
VIgwe
R A M 9\ A z(r). A ? 513\ rgted < A
Order Review Recommendation UserActivityLog ViewHistory Rating
e rating_id : INT «PK»

o order_id : INT «PKx»

o review_id : INT «PK»

e rec_id : INT «PK»

e log id : INT «PK»

o view id : INT «PK=»

user_id : INT «FK»
order_date : DATETIME
total_price : DECIMAL
status : VARCHAR

user_id : INT «FK»
product_id : INT «FK»
review text : TEXT
review_date : DATETIME

user_id : INT «FK»
product id : INT «FK»
score : FLOAT

generated_at : DATETIME

user_id : INT «FK=

action type : VARCHAR
product id : INT «FK»
action_date : DATETIME

user_id : INT «FK»
product_id : INT «FKx»
view date : DATETIME

contains

Orderltemn

included _in

e order_item_id : INT «PK»

O

order_id : INT «FK»
product_id : INT «FKx»
quantity : INT
unit_price : DECIMAL

po—

user_id : INT «FK»
product id : INT «FK»
rating value : INT
rating_date : DATETIME




D13uHa MOJIETIHL TaHUX

places

categories

o category_id : INT «PK»

name : VARCHAR(100) «UNIQUE=
description : TEXT

{index} idx_category_name

users

e user_id : INT «PKx»

O
M

username : VARCHAR(50) «UNIQUE»
email : VARCHAR(100) «UNIQUE:
password_hash : VARCHAR(255)

containsI

A
products
e product_id : INT «PK»

category_id : INT «FK»
name : VARCHAR(150)
description : TEXT

orders

e order_id : INT «PK»

writes | role : VARCHAR(20) b:fc';d‘ ’DVE‘?:F:&‘E{T;”Z?)
" created_at : TIMESTAMP DI MAL{0,
stock_quantity : INT
{index} idx users username T -
. 0= - H index} idx_products_category
{index} idx users_email .| {index} idx_products_name
reviewed recommended TTE + E>
receives generate retateld—to——: ratés
views - viewed L
A A J)
A A A A O rated A
. " user_activity_logs MM = .
reviews recommendations view_history ratings

s review_id : INT «PK»

o rec_id: INT «PK=

e log_id : INT «PK»

user_id : INT «FK»
order_date : TIMESTAMP
total_price : DECIMAL(10,2)
status : VARCHAR(30)

user_id : INT «FKz
product_id : INT «FK»
review_text : TEXT
review_date : TTMESTAMP

user_id : INT «FK»
product_id : INT «FK»
score : FLOAT
generated_at : TIMESTAMP

user_id : INT «FK=»
product_id : INT «FK»

action type : VARCHAR(50)
action_date : TIMESTAMP

o view_id : INT «PKx»

e rating_id : INT «PK=»

user_id : INT «FK»
product _id : INT «FK»

view_date : TIMESTAMP

{index} idx_orders_user
{index} idx_orders_date

{unique} (user_id, product_id)
{index} idx_reviews_user
{index} idx_reviews_product

{unique} (user_id, product_id)

{index} idx_recommendations_user
{index} idx_recommendations_score

{index} idx_logs_user

{index} idx_logs_date

includes

{index} idx_logs_product
{index} idx_logs_action_type

user_id : INT «FK=
product_id : INT «FK»
rating_value : INT
rating_date : TIMESTAMP

{index} idx_view_user
{index} idx_view_product
{index} idx_view_date

included

order_items

e order_item_id : INT «PKx»

order_id : INT «FKx»
product_id : INT «FK»

O< quantity : INT

unit_price : DECIMAL(10,2)

{unique} (order_id, product_id)
{index} idx_order_items_order
{index} idx_order_items_product

po————

{unique} (user_id, product_id)
{index} idx_ratings_user
{index} idx_ratings_product
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(PC [/ Mobile)
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Web Browser
(Frontend UI)
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Web/Application Server

Backend API
(Django/FastAPl)

s

B'
| Online Store Web App

Request recommendations (REST API)

Jl1arpama po3ropTaHHs
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Expant1 popMu po3poOoku

1. FfonoBHa cTopikka
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BucHoBku

1. CdopMoBaHO BUMOTH A0 PEKOMEHAAIIINHOT CUCTEMHU.

2. Po3po0jieHO KOHLEIIIIO Ta OOIPYHTOBAaHO BHOIp apXITEKTypH, SKa J03BOJISE

IHTErPYyBAaTU MOJIYJIb PEKOMEHAIIN Y CTPYKTYPY OHJIAH-Mara3uHy.

3. OcoOnuBy yBary OyJi0 IPUILUICHO CTBOPEHHIO JIOTIYHOI Ta (PI3UYHOI MojIeNie 0a3u
JTaHUX, SIK1 3a0€3IeUy0Th 30epeKeHHs 1H(DOopMallil PO TOBapH, KOPUCTYBayiB, 1CTOPIIO

eperIsaiB, NOKYIIKA, PEUTUHTH Ta PE3yJIbTaTH PEKOMEHIalllH.

4. byno po3p0o0JICHO IIPOEKT PEKOMEHIAIIMHOI CUCTEMHU, 110 3a0€3I1e4ye aBTOMaTUYHE
(bopMyBaHHSI MEPCOHAII30BAHUX IIPOMO3HUIIIKA TOBApiB HA OCHOBI aHaII3y IOBEIIHKU

KOpHCTyBaya.



JIsIKy1O0 3a yBary!



