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JIOJIATOK B

Crmaiiam npe3eHTarii

 MIHICTEPCTBO XAPKIBCHKMI
OCBITU I HAYKHM HALIOHANBHHA
. YHIBEPCHTET
NURE

YKPAIHHA PARIOENEKTPOHIKH

OCJIIIDKEHHS MeTONIB BH3HAYCHHS aKTVAIILHOCTI Ta

T'omosanens /1.C., IT13m-22-1

Haykosuii kepiBHuK: jnor. baoiit A.C.

HocaigxeHHs

L
AKTYaITBHOCTI Ta PEICBAHTHOCTI 3aMMUTaHb J0 KOMEPIIHHNX npono3umiil. [le gocmimkeHHs Mae Ha
.
——



ITocTranoBKa 3amaui

1110 JIO3BOJIHTE KOMITaHIIM ONTHMI3YBaTH cBOl bizHeC-TIpoTIecH Ta HIJBHIITUTH

Peanizawis HayKoBOro JOCIIPKEHHS CKIATA€TECS 3 HACTYIIHNX €TalliB:

*  aHami3 mpemMeTHO! 00IacTi KOMEPIHHIIX IPOoITo3nILiii Ta mpobieM, TTOB'A3aHIX 3 X aHATi30M;
* O3B OCHOBHHX XapaKTepHCTHK Ta (yHxuioHansrocti amroputMis ML.NET ta TensorFlow;
* TIpOBEICHHA NOPIBHATHHOTO aHami3y miaxoaiB Ha ocHoBi ML.NET Ta TensorFlow.

*  po3poOKa aITOPHTMY I aBTOMATH3AIII] TIPOIeCy aHAMI3Y KOMEpPINITHIX TIPOIO3HITii.

* peamizailis po3po0IeHOro aNroOpHUTMY Y O13HEC-CepeIOBHINI Ta IIPOBECTH HOr0 TECTYBAHHS.

*  ONiHKA Pe3y/IbTATiB BIPOBAUKEHHS 3 TOYKH 30py IIABHINEHHS edeKTuBHOCTL Ol3Hec-IpoueciB Ta
——
d h

3aJI0BOJIEHOCTI KITIEHTIB.

MeTomoJorisa

OIIOMOTL QK aHAI3Y IIPeJIMETHOL

IncTpymenTapiii Ta TexHoJIorii, BHKOpHCTaHI B poboTi:

- IImatdopmu: ML.NET, TensorFlow

- Mosn nporpamysaaus: C#

- OpeiiMBOpKH it ManmiHHOTO HaBuaHHS: ML.NET, TensorFlow

- Mertomu 00poOKH JaHNX: AJTOPHTMHA MAIITHHHOTO Ta IIIHOMHHOTO HABYaHHS, HeHpOHHI Mepexki

——
dh



JdocaiaKeHHs Npo6/IeMaTUKHA

AKTyanmbHICTB Ta BaYKIHBICTE TOCTIKEHHS:
° B cyuacHnx ymoBax KOHKypeHIlii, eQ)eKTHBHICTh KOMEPIIHHUX MPOMO3HIIH € KPHTHIHHM
thaxTOpOM I YCIIIMHOCTI OizHeCy.

®  30itpmenus ofcAriB iHdopManii Ta pisHOMAHITHICTE 3aIMTAHL YCKIATHIOIOTH IIPOIIEC

KOMEPITIfTHITX 3aIHTiB.
) Tpynuomi B amamranii iCHYIOUIIX METOIIB MAIIMHHOIO HABYAHHS IO CHEHH(IUYHNX BHMOT
OizHecy.

° HeoOximmicts iHTErpamii HOBHX TEXHOIOTH B ICHYIOYl CHCTEMH YIOpaBIIHHS IS

f f MOKpAIeHHs e)eKTHRHOCTI TIpollecy NPHHHSATTS pillleHb.

dh

——
e —

Orasjg ICHYIOYMX METOAIB

Manmiase HaguanHsa (MH) — e mizrany3p IMTYYHOTO 1HTENEKTY, SKa (QOKYCVeThes Ha

.................................. AATERE,

1 HaB'TaHHA!

HaMararoIch MaKCI‘IMi?:yBaTH 3arajJibHy BHHAr OpDOIY.

................... 5

9 019 KJIacHdikammi T g, aHAII3Y TaHHX,




Orasajg ICHYIOYMX METOAIB

*  Bararomapognii neprienrtpos (MLP): Mictuth ommH abo OiNbITe IPHXOBAHNX TIAPIE,

F-
.l ..........................................................................................

nepeBart g 013Hecy
——
d h
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ITopiBHsIHHS 010J1I0TEK MAIIMHHOTO HABYAHHSA

ML.NET:

Ilepeparn:

ITixTpuMy€ IHPOKHIT CIISKTP 3aBIaHb MAIIIHHOTO
HABUAHHS, TAKHX K KIacH]iKaIiis, perpecid,
KIacTeph3alis, peKoMeHaliiHi CHCTeMH TOIIO.
VHiBepcamsHHA iHCTPYMEHT UM Pi3HUX BIJIIB aHATI3Y
KOMepIIiHHIX MPOIIo3nIiil.

MOoKIHBICTE iHTerparii 3 ONNX 1718 BHKOPHCTAHHA
nepenrpenoBanux moaeneii BERT.

Hemomiku:

BERT.

F-
o —

TensorFlow:

IlepeBaru:

OxHa 3 HAfMOTYKHIMIMX IWTAT(OpM 11T TIHOOKOTO
HaBYaHHS.

TligTpAMYye CKIaIHI apXITeKTYPH HEHPOHHHX MepeK,
Pigna miaTpHMKa 14 TpadchopMepiB, BKIIOTAI0TH
BERT, 1m0 103BOIME JIETKO IMITIEMEHTYBATH

TepenTpeHoBaHI MOJeI.

Hepmomikm:

Bucoki BUMOTH JI0 00UHCTIOBAIBHIX PecypeiB Ta dacy
Ha HABYAHHSL.

CKIIa HICTh pearizallii, o BUMarae TIHOOKHX 3HaHB 1
JIOCBITY.

ExcnepemMeHTaNnbHe J0CTIAKEHHA

Jlng nopiBasHES MU o6panu ML.NET ta TensorFlow 3 iMmmnemenTartiero BERT y koskeH miaxia

3 KITBKOX BarOMHX IIpHYHH.

IIi muraTdopMI MarOTh Pi3HI CHILHI CTOPOHH Ta 0COOIHBOCTI, 1[0 POOHTH 1X BiATOBIIHHMHE IS
PI3HHX CIIeHapiiB 3aCTOCYBaHHS B aHAIi31 KOMEPIIITHUX MPOMO3HUITiii.

O6o3peBartens pewexHnin — noumck (Ctrl+x)

5 Pewenue "ConsoleApp4™ (1 npoexta 1)

4 [c5] ConsoleApp4d —

b && 3aBucumoctv

4 C® Program.cs

#3 ReviewData -

#3 ReviewTestData
#3 ReviewPrediction
%%, Program

TecToBa apxXiTeKTypa JOJATKy

PimeHHsI Ma€ TIPOCTY TecTOBY (haillioBa CTPYKTYpY:

ConsoleApp (KopeHeBHit IPOEKT);

Dependencies (3ame:xHo0CTi);

Program.cs (["onoBHNMI (afin);

ReviewData (Knac JaHHX BIITYKIB);

ReviewTestData (Kiac TecTOBHX TaHHX BIITYKIB);
ReviewPrediction (Knac nepenbadenns);

Program (TooBHMIT KiTac 3 MeTOJaMH /IS TpeHYBaHHS Ta

TECTYBAHHS MOIEI ).
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Hao0ip 1aHuX Ta TpeHYBaHHS

Bl ComercialDataSet - baoxsot

®adia Mpaexa OGopwar Baa Cnpaexa

“The delivery was super fast and the package was in perfect condition.”, "Delivery”

"I'm disappointed with the ‘product quality' for the 'price’ paid.", "Quality”

"The setup instructions for the "laptop' were clear and easy to follow.", "Product Information"
"Customer service® was unhelpful and rude when 1 called.”, "Customer Service"

"T love how easy it is to navigate the ‘website’ and make purchases.”, "Website"

"The "laptop battery life is shorter than advertised.”, "Product Complaints™

"Very pleased with the professional 'installation service' provided.”, "Service"

“The *food' arrived cold and two hours late.", "Delivery”

"Great value for the "price’, will definitely shop here again!", "Price”

“The 'shoes’ fell apart after a few wears, not worth the money.”, "Quality”

“Amazing ‘customer support’, they solved my issue within minutes.
"The 'software subscription’ is too expensive for the features offered.”, "Price
"Extremely comfortable "chair', [ can sit for hours without discomfort. roduct Praise™
"The return process was complicated and time-consuming.”, "Customer Service”

"Highly recommend this ‘coffee maker', it makes amazing coffee every tir "Product Pr
“The new ‘gaming mouse' glides smoothly and has customizable buttons.”, "Product P
“The 'flower delivery’ service was prampt, but the bouguet was smaller than expected ", "Delivery”
"The 'winter jacket' keeps me warm but the zipper breaks easily.", "Product Complaints’
"Enjoyed the ‘documentary’ on streaming, very insightful and well-produced ", "Content Guality”

“The 'smartwatch’ syncs well with my phone but battery life is below expectations.”, "Product Quality"
"The 'bookstore' has a wonderful selection but the staff can be unattentive.”, "Customer Service"
stomer support’ for the 'software’ was knowledgeable and solved my issue quickly
"The ‘chocolate cake' from the local bakery was divine and rich in flavor.”, "Product Praise”

"The "scented candle' has a soothing aroma but burns out too fast.”, "Product Quality™

“The 'yoga mat' Is durable and non-slip; perfect for my dally sesslons.”, "Product Pralse™

"The "online course’ for digital marketing was informative but overly expensive.”, "Service”

"Airline service' was mediocre, with delayed flights and unapologstic staff.", "Service”

"The 'portrait lens' produces sharp images, though it's quite heavy.”, "Product Quality”

"The "historical novel' was captivating, filled with intrigue and accurate details.", "Content Quality™
""Heme Insurance’ process was complicated and the terms were not clear.”, "Service"

"The 'gym membership’ offers many classes but it's always too crowded.", "Service"

"The 'Italian restaurant’ near downtown serves authentic dishes with fresh ingredients.”, "Product Praise”
"The “vacuum cleaner' is powerful but its loud noise is a major downside.”, "Product Complaints”

TpeHyBansHMII HAOIP TAHITX

omer Service"

AHAaJJI3

"Customer Service"

AKICTH 1 PENIEBAHTHICTH JaHHX JUIA HAIIOL MOZIEIL

MAalIMHHOI'O HAaBYaHHA

TestDataSet - bnokHoT

®avin Mpaeka Qopmar Bua Cnpaexa

"The delivery was super fast and the package was in perfect condition.”
"I'm disappointed with the product quality for the price paid."

"The setup instructions for the laptop were clear and easy to follow."
"Customer service was unhelpful and rude when I called.”

"I love how easy it is to navigate the website and make purchases.”
"The laptop battery life is shorter than advertised."

"Very pleased with the professional installation service provided."

"The food arrived cold and two hours late.”

"Great value for the price, will definitely shop here again!"

TecToBuii Habip TaHUX
1L

pe3yJbTAaTIB

PesyneTati poborn ABOX Mojenel, IipeIcTaBIeH] Ha 300pakeHHX, I0KA3YI0Th HOPIBHAHAS HPOYKTABHOCTL

Pezymerarn ML.NET

Pesyneratn TensorFlow

Ha nepmiromy 300paskeHH] M OadIIMO Pe3YIBTATH MOJeT]
ML.NET, ska nepegdadae KaTeropii BIATYKIB i BH3HaYae
KoMepiiiHi o6'extn. Mogens ML.NET moka3ana TOIHICTE ¥
86%, 110 CBITIUTE Tpo i 3aTHICTS MPABIIHHO KIACH(IiKyBaTH
TEKCTOBI BilrYKN y GinemocTi Bunaakis. KoMepuiitai 06'exTH,
Taki gk "package”, "laptop"”, 1 "website", Takox OymTH
iZeHTH(IKOBaHI I TeIKNX BIATYKIB.

Ha apyromy 300pakeHHi IpecTaBIeH] pe3yIsTaTH MOJemi
TensorFlow, sxa BIKOHYBalIa aHAIOTIYHE 3aBJAHHS
knacudikarii. TouricTs miel Mogemni ckmama 70%, 1o €
HIDKYIIM TTOKa3HHIKOM HopiBEAHO 3 Mogemmo ML.NET. Xoua 1
TensorFlow Branocd IpaBIIBHO Nepea0adHTH AesdKi KaTeropii
BiATVEKiB, KiTBKiCTE MpaBIUIBHIX HepeadadeHs OyIa MeHIIOH.

KOHKPETHHX 00'€KTIB ¥ TEKCTi JUIg L€l MOJIei.
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BucHoBku

e KaamdikamiiiHa poGoTa BKIIOYATA JOCTLKEHHS aHAII3Y KOMEPIIIITHUX IIPOIMO3UIIIH 1
BIPOBADKEHHS Mojleliell MallTHHHOTO HABYAHHS JUIS KiacH(pikaiii TEeKCTOBHX BLITYKIB.

e  byno cTBopeno ta nporecroBano Mozem Ha ocHoBl ML.NET 1 TensorFlow. Mozaenn
ML.NET nokazana Bamy To4HIcTh (86%) y mopiHsHHI 3 Mojteiuio TensorFlow (70%).

e Pobora npogemonctpyBana, mo ML.NET e 6umbir agantoBasoro Jutst kKiacHdikarmii
TekcriB, xoua TensorFlow Ttakox Moke OyTH BHKOPHCTaHHH 3  JIOJIATKOBOKO
OIITHMI3AIlIEO.

e JlochypKeHHS IJIKPECIIOe BAXIHBICTh NPABIIIBHOTO BHOOPY I1HCTPYMEHTIB Ta

METO,I[iB Yy CHCTEeMaX MalllHHHOTI'O HaB4YaHHA.

j——
o |
enaineering 13
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