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PE®EPAT

OO0’ €eKT TOCHIIKEHHS — IPOLIEC aHaji3y 00’ €MHOTO TEKCTY.

[Ipenmer mocaimKeHHS — OporpaMHe 3a0ecreyeHHs JJIsi aBTOMAaTHYHOIO aHalli3y
TEKCTY.

Mera poOOTH — 3MEHIIEHHS 4Yacy BHUTPAu€HOrO Ha aHali3 00’€MHOr0 TEKCTY 3a
paxyHOK aBTOMaTHU3allll MPOLECY HEMPOHHOIO MEPEXKEIO.

Metonu nociiKeHHs] — aBTOMATUUHUNA aHaJll3 TeCTY HEHPOHHOIO MEPEXEIO.

BusnaueHo kputepii, ki BIUTMBAIOTh Ha CIIPUIHATTS TEKCTY HEUPOHHOIO MEPEXKELO.

Ha ocHOBI1 pe3ynbTaTiB BUKOHAHUX JOCIIKEHb PO3POOJICHO JOAATOK Il aHAi3y

TCKCTY, CKOPOUCHHA TCKCTY Ta OHiHKy HOro TOHAJILHOCTI.
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BCTYII

MarmmuHHe HaBYaHHS — I1e¢ 00JIaCTh MITYYHOTO IHTEJEKTY, B SKili BHKOPUCTOBYIOTHCS
CTaTU4YH1 METOJIH, 11100 JaTH 3MOTy KOMIT IOTEpHIN Mporpami HaB4aTUCS 32 JOTIOMOTOIO
KOHKPETHHUX JIaHUX, HE OYy4H SBHO 3aIPOTPaMOBAHOIO.

CrpapxHIM YCIIXOM B MAIIMHHOMY HaBYaHHI CTajdd TOJIOCOB1 TOMIYHHUKHU 3
MOMJIMBICTIO PO3IMI3HABaTH MOBJEHHs, Hanpukiaa, Google Assistant. Came 3 HHX
1I0YajI0Ch aKTUBHE BUKOPUCTAHHS MAIIMHHOTO HABYAHHS B MOBCSAKICHHOMY KHTTi. Bike
3apa3 0araTo BEJMKUX Mara3uHiB Ta OQILIMHUX MPEeICTaBHUKIB 3aKpUBAIOTh OQuaiiH
MarasuHu. Y TICISBOEHHUN TIEPioJ MM IMOBEPHEMOCS 0 OHJIAWH-TPOAaXIB. AJie Ti
Mara3uHH, sKi 3aJIMIIAINCS MpaIoBaTH odiaiiH, MOXYTh 3a JOIMOMOTOK MAIIMHHOTO
HABUYaHHs Tiepea0aunuTH B SKUM Maraszus/denian 3aBe3TH OUIbIIE TOBapy, a B SKOMY
3HaJI00UTHCSI MEHIIIE TOBapY.

HetiponHi Mepexi MOXYTh aHAII3yBaTH He Juiie MudpH, Bigeo uu GoTo, a i TEKCT.
AHani3 TeKCTY HEMPOHHOIO MEPEKEI0 BCE 111€ BUBYAETHCS, 3'IBIISIIOTHCS HOB1 aJITOPUTMH,
0 CKOPOYYIOTh Yac oOpoOku. BOHW KOpHCHI, HanpuKkiIam, Uil aHami3y BIATYKIB Y
corMepekax, pillieHHs IO3UTUBHUI BIATYK a00 HEraTUBHUM, 11100 IIBU/IIIIE BiIpearyBaTu
Ha HETaTUBHHUM BIITYK.

Merta poOOTH — 3MEHIIEHHS Yacy BHUTPAUYCHOI'0 Ha aHaii3 00’€MHOr0 TEKCTy 3a
paxyHOK aBTOMAaTHU3aIlll MPOIECY HEUPOHHOIO MEPEXKEIO.

3aB/laHHs TUIIOMHO1T POOOTH:

— TIpoBecTu oriis iCHYIOUHX PIllIEeHh ABTOMATUYHOTO aHATI3y TEKCTY 1 BU3HAUUTH
X HEOJIIKH;

— TIlpoBectn ormsg Ta aHaji3 MPOrpamMHOrO 3a0€3MEYCHHs, sIKe MOXe OyTu
BUKOPHUCTAHO I aBBTOMATUYHOTO aHAJI3y TEKCTY;

— TIlpoBectu ormsim IT-3aco6iB, siki MOXKYTh OyTH BHUKOPHCTaHI TIpH PO3POOIT
mporpaMHoOro 3ade3nedeHHs KBamidikaimiitHoi podoTu 6akanaspa;

— Po3poOuTu A01aTOK /Ji1 aBTOMATUYHOTO aHAJI3Yy TEKCTY.

— Omnwucarty 1 IpoTecTyBaTH poOOTY JOAATKY.
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OO0’ €eKT TOCHIIKEHHS — IPOLIEC aHaji3y 00’ €MHOTO TEKCTY.

[Ipeamer nocaimkeHHsT — MporpaMHe 3a0ecTedeHHs i aBTOMAaTUYHOTO aHali3y
TEKCTY.

Iz pobGora Mae Ha MeTI OIVIAA HEUPOHHMX MEPEX, SKI MOJENIOIOTH MPOLECH
JIOJCBKOTO CIPUMHATTA, Ta il BUKOPUCTAHHS i aHalizy Tekcry. CTBOpeHHS
3aCTOCYHKY, SIKMM TPOJAEMOHCTPYE pPOOOTY HEMPOHHOT Mepexi Ha MNpUKIail
PO3MI3HABaHHS TOHAJIBHOCTI TEKCTY, 3MEHIIIYE 00’ €EMHUM TEKCT 1 BUBOJIUTH KOPUCTYBaUy
KJIIOYOBI CJIOBA TEKCTY.

PobGora cknagaeTbest 3 TpbOX pO3AUIIB. B mepriomy po3niii po3risiHyTI MOKIIMBI
ICHYIOUl aHaJOTH po3poOku. B apyroMmy posnuii KOpOTKO OMHUCaH1 Pi3HI MiAXOIU
MaIIMHHOTO HaBYAaHHS Ta JCTAJIbHO PO3TIISAHYTO HEHMpoHHI Mepexi. OnucaHuil mporec
po3poOku. TakoX AETaTbHO PO3TJSHYTO AJITOPUTMH JJisi HaBUYAHHS MEpEexi, 30Kpema
JITOPUTM 3BOPOTHOTO PO3MOBCIOKEHHS. B TpeTbomMy po3aii onmMcaHO TECTyBaHHS

3aCTOCYHKY.
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1. AHAJII3 IPEJMETHOI OBJACTI. IOCTAHOBKA 3AJTAYI
JTUIIJIOMHOI POBOTH

1.1. Orasia icHyOUYMX pillleHb.

https://quillbot.com/summarize ownnaiitH pecypc s cymapizaimii Tekcty. Mae

npocTuil BeO 1HTepdelc 3 mojieM i BBEJICHHS TEKCTY, OJIOKOM B SIKOMY BUBOJSATHCS

KJIFOUOBI CJIOBAa TEKCTY U OJIOKOM CKOpO4eHOTro TeKcTy. Mae nmimiT Ha 800 ciiB.

(m}

Summarizer (3) Key Sentences Summary Length  Shart Long

Good afternoon! | want to leave a review about my order. A week ago Happy Rain's communication was polite and atwentive. The quality of the

ordered an umbrella from Happy Rain. | would like to commend the work of
the staff. | did not have to call several times myself to find out information

umbrella is excellent. They promised to deliver on Tuesday, but delivered an
Monday. It's all the same + that they didn't postpone my order in a distant
box (they sent it the next day).

about the timing and most of delivery. | received all information very quickly.

The consultant's communication was polite and attentive. Thank you very

much far this service! | will de y recommend you to friends and
acquaintances. The product phatos on the site are good, you can

ind of producr, a good description, gives a
. Umbrella
ordering. The quality of the umbrella is ex
didn’t postpone my order in a distant box). They promised to deliver on

Tuesday, but delivered an Monday

immediately understand

complete picture of the prod the next day after

s all the same + that they

Select Keywords (1) ~

144 Words @ 4 Sentences = 44 Words Paraphrase Summary Q |—D

Pucynok 3.1. — Iatepdetic cepsicy Quillbot

Mae wnamamtyBaHHs «Shorty» Ta «LONng» ske 103BOJIIE 3MIHUTH JOBXUHY

OTPUMAHOTO MIC/ISI CyMapizariii TeKCTy. | ke He mpalfoe — MakCUMaabHO «Short»


https://quillbot.com/summarize
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()

Paragraph Summary Length Shert Long

Umbrella received the next day after ordering. Quality of the
umbrella is excellent and they didn't postpone my order in a
distant box) They promised to deliver on Tuesday, but delivered
on Monday. | did not have to call several times myself to find
out information about the timing and most of delivery. Thank
you very much for this service! | will definitely recommend you
to friends and acquaintances.

Pucynok 3.2. — HanamryBanHs ckopodeHOTro TekcTy Short

pe3ynbTat JoBIIMi 3a «Long».

Paragraph Summary Length  Short Long

Umbrella received the next day after ordering. Quality of the
umbrella is excellent and they didn't postpone my order in a
distant box). | did not have to call several times myself to find
out information about the timing and most of delivery. Thank
you very much for this service!

(]

Pucynok 3.3. — HanamryBanHsi CKOpo4eHOTO TeKCTy Long

Cepgic He J1a€ OIIHKY TOHAJIBHOCTI TEKCTY 1 KOPUCTYBAaUy JOBOJIUTHCS MIEPEUUTYBATU

BIJITYK HaBITH SIKIIO BiH MO3UTUBHUI 1 HEMae HETaHOT MOTPeOU B peaxilii Ha HbOTO.

https://www.paraphraser.io/text-summarizer oniaiin pecypc Ui cymapizairii

TEKCTY.


https://www.paraphraser.io/text-summarizer

Original Text Summarized Text

T Upload {0 Words) English Ey:

A He poboT

Pucynoxk 3.4. — Intepdeiic cepnicy Paraphraser

16

Cymapi3ye TeKCT 3aHaJTO KOPOTKO, Ta HE MA€ HaJAIITyBaHb BIICOTKY CyMmapizailii.

| would like to submit a review of my order. Awesk ago, | ordered an umbrella from Happy
Rain. | received all the information very quickly. | received an umbrella the day after my

order.

The quality of the umbrella is excellent.

Paraphrase = Check Plag  Grammar  Rewriter Ch

Pucynok 3.5. CymapizoBaHuii TEKCT.

Mae @yHskiionan nepedpasyBaHHS TEKCTy, SKE MPEACTaBIIE COOOI0 TIEperuc

BBEJICHOTO TEKCTY 3 MiAKPECIIOBAHHIM KIFOYOBHUX CIIIB.
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Paraphrased Text

good day! | would like to submit a review of my order.
A week ago, | ordered an umbrella from Happy Rain. |
would like to praise the work of the staff. | didn't have
to call multiple times to get information about
timing and most deliveries. | received all the
information very quickly. The consultant’s
communication was polite and polite. Thank you for
this service! | definitely recommend you to friends
and acquaintances. The product pictures on the
website are good, you can quickly understand what
kind of product it is, a good description gives you a
big picture of the product. | received an umbrella the
day after my erder. The quality of the umbrella is
excellent.

It's all the same + that thev didn't postoone mv order

Pucynok 3.6. — Pesynbrar nepedpasyBanHs.

Mae nmiMiT Ha KUTbKICTh BBEJICHUX CJIIB, 3MYIITY€E MPOUTH Karmuy «S He poboT» mepes
BUKOpHCcTaHHAM 1 Bigkimrounan AdBIOCK micist woro Ha cTOpiHIl 3'IBIASETHCS peKIama.
bes Binkmouenns AdBlock ckopucraTrcs ¢ynkiiero Paraphraser HeMoXIIHBO.

Cepaic He J1a€ OIIHKY TOHAJIBHOCTI TEKCTY 1 KOPUCTYBAUy JOBOJIUTHCS MEPEUUTYBATU

BIJIT'YK HaBITh SIKIIO BiH MO3UTUBHUMN 1 HEMa€ HeTaitHOT MoTpeOu B peakilii Ha HbOTO.

https://www.textcompactor.com onmaiiH pecypc miIg cymapizamii Tekcty. Mae

PEryJsaTOp BIACOTKY CymMMapizalii TekcTy. BumaakoBo BHpi3ae pedeHHS 3 TEKCTY,

CKOPOYYIOUYH MOTO.


https://www.textcompactor.com/
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Follow these simple steps to create a summary of your text.

Step 1
Type or paste your text into the box.

Good afternoon! I want to leave & review about my order. A week ago I ordered an umbrella from Happy
Rain. I would like to commend the work of the staff. I did not have to call several times myself to find
out information about the timing and most of delivery. I received all infermaticn very quickly. The
consultant's communication was polite and attentive. Thank you very much for this service! I will
definitely recommend you to friends and acquaintances. The product photes on the site are good, you can
immediately understand what kind of product, a good description, gives & complete picture of the product.
Umbrella received the next day after ordering. The quality of the umbrella is excellent. It’s all the

same + that they didn’t postpone my order in a distant box). They promised to deliver on Tuesday, but
delivered on Hondaﬂ

Step 2

Drag the slider, or enter a number in the box, to set the percentage of text to keep in the
summary.

ﬁ) ) | 30 %
Step 3

Read your summarized text. If you would like a different summary, repeat Step 2. When you

are happy with the summary, copy and paste the text into a word processor, or text to speech
program, or language translation tool

A week ago I ordered an umbrella from Happy Rain. The product photos on the site are good,
you can immediately understand what kind of product, a good description, gives a complete
picture of the product. Umbrella received the next day after ordering. Its all the same + that
they didn't postpone my order in a distant box).

© 2010-2016 Knowledge by Design, Inc.

Pucynok 3.8. — Intepdeiic cepricy Textcompactor.
Cepgic He BUIIUIAE KIIFOYOBI CJI0BA Ta HE JIA€ OIIHKY TOHAIBHOCTI TEKCTY.

http://esummarizer.com/main/summarize oHJaiH pecypc VIS cymapizaiii TEeKCTY.

Mae perymsaTop CTYNEHIO CyMmmapisailii TeKCTy, SKuid He mpoirroe. Hesanme:xxHo Bif
3HAa4YCHHsI HaJamTyBaHHs «Summarize in N sentences» me N — KUIBKICTh pedeHb, SIKY

X04e T00aYUTH KOPHUCTYBad, CyMapi3zaTop BUJA€ HE3MIHHY KUTBKICTh PEUCHb.


http://esummarizer.com/main/summarize
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Gooed afterncon! | want to leave a review about my order. A week ago | Summary
ordered an umbrella from Happy Rain. | would like to commend the work
of the staff. | did not have to call several times myself L

A week aqe | ordered an umbrella frorm Happy Rain.
nd sut Aoweek ago | ordered an urmbrella from Happy Rain
information about the timing and most of delivery. | received all _ . .

he product photos on the site are good, you can immediately understand

information very quickly. The consultant's communication was polite and

what kind of product, a good description, gives a complete picture of the

attentive. Thank you very much for this service! | will definitely recommend

: product.
you to friends and acquaintances. The product photos on the site are good, oroduct

you can immediately understan

vhat kind of product, a good description,

gives a complete picture of the product. Umbrella received the next day Umbrella received the next day after ordering.
after ordering. The quality of the umbrella is excellent. s all the same +
that they didn't postpor
deliver on Tuesday, but delive

order in a distant box). They promised to Save

red on Monday

Summarize in 10 sentences Summarize

Pucynox 3.9. Intepdeiic cepsicy Esummarizer

[Ticns m’atu oOpOOOK TEKCTYy NPOIMOHYE KYHNUTH NPEMIyM — MICSYHHM JIMIT
0€3KOIITOBHOTO BUKOPUCTAHHS BUYEPIIAHO.

Sma
rt
Opinion

Quill Paraphr Textcompa Esummar
bot aser ctor izer

HamamryBa
HHS TOBXXUHHA
BUXITHOTO
TEKCTY

Origka
TOHAJIBbHOCTI - - - - +
TEKCTY

MoOKIHUBICT
b IIEPEHABUHTH
HEUPOHHY
MEpECKY, sKa - - - - +
BIAIOBIIAcE 3a
OI[IHKY
TOHAJBbHOCTI

KirouoBi
cJIoBa

He mae
JIMITIB

be3komToBH
ICTb

BigcyTtHicTh
peKIIaMu

+ - + +/- +

+ - + + +

Ta6un. 3.1. — Tabnuns NOPIBHAHB ICHYIOUUX PIIIEHb
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1.2. IlepeBaru po3po0./ieHOr0 101ATKY

BinbuiicTe iCHyIOUMX pillleHb JJI cymapi3alli TeKCTy a00 MaroTh HENpalorouui
¢yHKioOHaN, a00 MOTPeOyITh OIUIATH AJIi BUKOPUCTAaHHA. Bci BOHM HE OLIHIOIOTH
TOHAJIBHICTh TEKCTY, 1€ MNPU3BOJAUTH JO 3aiiBOI MOTpeOU NEPEUUTYBATH HESIKICHO
3MEHILEHUI TEKCT 1 BUTpAaYaTH JOJATKOBUH Yac.

Smart Opinion — aexcTomn J0/1aTOK, SKHi MOYKHA MOPTYBATH Ha iHIII iatGopmu 6e3
3MEHbIIEeHHS e(eKTUBHOCTI ioro pobdotu. Ha ocHOBI 3 MUIBHOHIB BiATyKiB 3 Amazon
OILIIHIOE TOHAJBHICTh BBEJEHOIO TEKCTY, MOIMepeKae KOPUCTyBaya Mpo Te, 10 TEKCT
HEraTUBHUI 1 BUMArae 10JaTKoBOi poOOTH, CKOPOUYY€E TEKCT 0 2-3 pedeHb. BUBOAUTH

KJIFOYOBI1 CJIOBA.

1.3. IlocTaHoBKa 3a1a4i TUNJIOMHOI po00OTH

1)  Iligioparu 6a3y DataSet mis TpenyBaHHS HEHpoHHOI Mepexi. [t siKicHOTO
TPEeHYBaHHS MOJEI HEHMpOHHOI Mepexi y 0a3l moBUHHO Oyt He MeHme 30-40 Tucsd
BiAryKiB. ba3za mounHa matu e 10-20 THCSY BIATYKiB, HE TIOB’ I3aHUX 3 TPCHYBATBHUMH
JTAHUMH, JIJIs1 TECTyBaHHS SKOCT1 MOJIEJII.

2)  CTBOpUTH HEHPOHHY MEPEKY 1 HABUMTHU i 3a JOMOMOIOIO 3HAMIEHHOI Oa3H.
HarpenoBany mozens 30epirtu, 1mo0 BHKOPHCTOBYBATH 1i JJIA aHai3y TOHAJIBHOCTI
TEKCTY Y MalilOyTHbOMY

3)  CrBopuTH CyMapi3aTopy TEKCTY.

4)  CrBoputu rpadiuHuil iHTepdEiCc 11 B3aeMOIii KOpHCTyBaJa 3 IMporpamoro.

5)  TecryBaHHS T0JATKYy.
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2. PO3POBKA JOJATKY

2.1. TeopeTuuHi BitomocTi

VY cepenuni 1958 poky dpenk PozeHbiat 3anmpornoHyBaB MOJEIb €JIEKTPOHHOTO
MIPUCTPOIO, HA3BAHOT'O MEPIENTPOHOM, SIKMM IMITYBaB MPOIIECU JIOJCHKOTO MUCIICHHS.
[lepuenTpon mnoBUHEH OyB TiepelaBaTU CUTHAIM B «OKa», CKIAJEHOTO 3
dboToeneMeHTIB, y OJOKH €JIEKTPOMEXaHIYHUX OCEpEeNIKIB TaM'daTi, sIKi OI[IHIOBAIU
BEJIMYUHY €JIEKTpUYHMX cUTHamiB. L[ ocepenku 3'eqHyBanucs Mk COOOI BHUITaJIKOBO

BIJIMOBIJTHO JIO IPUHITUIIIB KOHHEKTUBI3MY.

2.1.1. ApxiTeKkTypa HeilipOHHOI Mepe:Ki «ImepuenTpoH»

CkIaioBi 4acTHHU TieprienTpoHal4]:

[IpocTuit S-eeMeHT — aHAJIOT CHUHAICY, KUK BUPOOJISiE CUTHAJ TMPH il HA HHOTO
OyIb-IKOTO BHJY €HEeprii, SKIIO CUTHAJ BHUIIE BKa3aHOTO TMOPOTY, TO €JIEMEHT BUJA€
BUXIJTHUN CUTHAJI, SKUH JOPIBHIOE OJMHUIII, B IPOTHJIS)KHOMY BHUMAJAKY HYJICBI.

[IpocTuit A-eeMeHT — aHAJIOT COMH, SKUW BUJIA€ BUXITHUN CUTHAI, SIKIIIO CyMa BCIX
BXIJTHUX CUTHAJIIB BHUIIE 3aJIaHOTO MOPOry. SIKIio cyma Oible 3aJaHOr0 3HAaYeHHS, TO
BUXIJTHUN CUTHAJI JOPIBHIOE OJUHUII, B IPOTHIIC)KHOMY BHUITQJIKY HYJICBI.

[IpocTuii R-enemMeHT — aHAIOT aKCOHY, SIKUH BUAA€ CUTHAI, IKHU JOPIBHIOE OTHHMIII,
SKIIO CyMa CHUTHAIIB, IO BXOASATh B C€JIEMEHT € CTpOro Oiulmpmioro Big Hysd, B
MPOTHJIC)KHOMY BHITQy, SKIIO CymMa CUTHAIIB, IO BXOJSTh, € MCHIIOI BT HYJSA, TO
CUTHaJ JOPIBHIOE OJMHHUII 31 3HAKOM MiHYyC. SIKIO cyma JOPIBHIOE PIBHO HYJIIO, TO i
CUTHAJI Ha BUXO/I1 JOPiBHIOE HYI0. JIoriuHa BicTaHh MK €JIeMEHTAaMHU — YHCIIO MapiB
MDK HUMU.

Jlesiki moHsATTA, siKi BBiB Po3enOnatt[4]: Ilepuientpon - Mepexa, siKka CKIIaIacThCs 3
yCIX TPbOX CKJIQJIOBUX €JEMEHTIB Ta B3aeMojie 3 Marpuietro W(eIeMeHTH SKOi —
KoehIIIEHTH Barv), sKa 3aJa€ThCsl MOCIITOBHICTIO BCIX MOMEPEHIX CTaHIB aKTUBHOI

Mepexl.
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[lepuentpoH 3 mMOCHiIOBHUMHU 3B’si3Kamu[4] — Mepexka, B SIKOi BCl 3B’SI3KH, fKI
MOYMHAIOTHCS BiJl €IEMEHTIB 3 JIOT1YHOIO BiACTaHHIO d Bil HAMOIMKUOTO UYTIMBOTO
€JI€MEHTa, 3aKIHUYIOThCSl Ha €JIEMEHTaX 3 JIOTIYHOIO BifcTaHHIO d+1 Bia HalOMMKUOTO
YyTIMBOTO eneMmenTa. [lepuentpon 3 nepexpecHuMu 3B’ si3kamu Cuctema, B sIKid JesiKi
3B’SI3KM 3 €AHYIOTb OJWH 3 OJHHUM €JIEMEHTH OJHOr0 THUIy, SIKI 3HaXOJAThCA Ha
OJIHAKOBIH JIOT1YH1M BIICTaH1 BiJl YyTJIUBHUX €JIEMEHTIB, IPUUOMY BC1 1HII1 3B’ I3KM MAIOTh

MOCTiIOBHUY THITY.

{-1;0; 1}

Pucynok 2.1.1. — Cxema nepuenTpoHy.
[IpocTuM mepUEnTPOHOM HA3UBAETHCS OyAb-fKa CHCTEMa, W10 3aJ0BOJIBHSIE
HACTYITHHUM IT'SITH YMOBaM:

e VY cucremi € nuie oauH R-eneMeHT, sikuii MoB's3aHui 3 yciMa A-eJeMeHTaMHu.

e Cuctema sBisie COOOI0 TEPIENTPOH 3 MOCHTIIOBHUMHU 3B'SI3KaMU, IO WIYTh
JIAIIE B S-eneMeHTiB 10 A-eJIEMEHTIB Ta Big A-eJIEMEHTIB 10 R-eneMeHTiB.

e Bara Bcix 3B's3KkiB Big S-ejdeMeHTIB 10 A-elneMeHTIB € (iKCOBaHUMH (HE
3MIHIOIOTBCS Y Yaci).

e UYac mepemaui KOXHOTO 3B'SI3KY MOpiBHIOE abo Hym, abo (ikcoBaHOTO
MOCTIHHOTO t.

e Vci ¢pynkmii akruBanii S,A,R — e1TeMeHTIB MarOTh BHUTJISI:
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U, = f%a, (t)*

ae ai(t) — cyma BCiX CHTHAJIIB, SIKi IOCTYMAIOTh HA BX1J €JICMEHTY Ui.

2.1.2. llItyynnii Heilipon. Mepe:ka 3 NpsIMUM NOMIMPEHHSIM CUTHAJY

Ty4Hi HEpOHHI Mepexi MoOYyI0BaHI 3a aHAJIOTIEI0 HEHPOHIB MO3KY. bionoriuxi
HEHPOHU BIIAIITOBAHI CKIJIAJHO, aj€ OCHOBHI KOMIOHEHTH. SIpo, € HaKOMUYyeTbCs
CJICKTPUYHUMN 3apsijl. 3aps]l HAIXOIUTh Yepe3 BIAPOCTKU HelpoHa — Jlenaputu. Uepes i
BIIPOCTKH MPOXOJAUTH CUTHAI 3 IHIIMX HeWpoHiB. Konau B sApl HaKOMUYMUBCS MEBHUN
3apsi]l, HEMPOH CIpaIbOBY€ Ta BHUJIA€ €NEKTPUYHUIN CHUTHAT HA BUXIIHUNA BIIPOCTOK —
AKCOH. AKCOH NpUKpIMIeHu# 10 JIeHIpUT 1HIKMX HEWPOHIB 3a JIOMOMOTOK CHHAICIB.
CuHarncu MOXYTb 3MIHIOBATH CUTHAJI, IIO NEpeNaeThes. KO CUrHal 30UTbIITYEThCS —

CHHAIIC Ha3UBA€THCsA 36y,[[}Ky1-0‘II/IM, SAKIIO CUTHAJ 3SMCHIIYETBCA — FaJILMYIOIIIfIﬁ CHHaAIIC.

% Nemaputa o MikpoTpyGodru

Hekpodibpuan

CHHANTHSHI Mixypu)

CrHang
[AHCOAREOHHME)

HeWpoTpanocmitrep

Peisntop CuHaNTUYHa
WinMHE
AKCOHHI TEpMIHAATT

LWopcTrMIA
EMP

NonipuBocomu Nepexsat Paue'e

PrBGocomm

Anapart lonsmmi [ancocomaTHIHmiz)

Mieninaea
ofonHKa
{weanieckka

wAiTHRR)

: AKCOHHWHA
fAopo ropBuK

Appeue
MembpaHa
Mikpo-
TRYEOYsE

Aapo
WEAHIBCBKOT
KNITHHH

MiTaxoHARIA

.Ele HARWTIA

Pucynok 2.1.2. — Heiipos.
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Warren S. MC Culloch ta Walter Pitts [5] y 1956 pormi 3anpornoHyBajid MOJIeib
ITYYHOTO HEWPOHA, aHAJIOTTYHOr0 O10JI0TTYHOMY. Y IITYYHOI'O HEMpPOHA € KUJIbKAa BXO/IIB
(sx y JleHapuTiB), Ha SIKI TOJAOTHCS BX1AHI cUTHAIU. J[0 KOXKHOTO BXOJy HAJA€ThCS
nesika Bara w (sk cuHaricu). Ilo3uTuBHA Bara MOCHUJIIOE CUTHAJI, a HEraTMBHA Bara
MociabJIIoe BXIMHUN CUTHAI. Y IITYYHOrO HEMpOHA OAWH BUXIJ (SIK AKCOH), SKUM
MOJAEThCS BUXITHUN CUTHAJ. BUXITHUN CUTHANT OOYHUCITIOETHCA 3a (POPMYJIOK - cyma
JI0JIaTKIB BXIJHUX CUTHAJIB Ha BXOJl Y HeWpoH 3 Baramu. Cyma nepeaaeTbcsi Ha BX1J
HeNHINHOT pyHKLIT — QyHKIIT akTuBawii ¢. OyHKIIS akTUBAIlli BU3HAYAE CHPALIbOBYE

HEHUPOH YH Hi.

11 Wy
—w_ |
B NET OUT=F(NET)
W3
Xq . 2 > F >
: Whq '__,_,..-""""

X, / LLITYYHWIA HeNpOH

Pucynok 2.1.3. — CxeMa 1mry4Horo Heipona [6]

MC Culloch Ta Pitts y cBoiit po6oTi 3ampornonyBain 00’ €JHyBaTH MTY4YHI HEHPOHU
y HEWpoHHI Mepexi. g 1boro BHUXiJHI CUTHAJX OJHOTO HEUPOHY 00’ €THYETHCS C
BXIJTHUM JIpyromMy HelpoHy. Mepeka MoKe CKIIaaTUCS 3 BEJIMKOI KUTBKOCTI HEHPOHIB,

00’enHanux y mapu (layers).
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\
OO

\

7
.

tput layer

hidden layer 1 hidden layer 2

input layer

Pucynok 2.1.4. — Cxema mty4Ho1 HEHpOHHOI Mepexi [7].
Bxinuuit map (Input layer) orpumye indopmarito 3 30BHI. Buxigauii map (Output
layer) Bunae curnan Ha 30BHi. [IpuxoBanuii map (Hidden layer) orpumye curnanu Bij
HEeWpOHiIB BXiJHOTO IIapy 1 mepeiae CUrHajl Ha BUXiTHWNA. Ha3uBaeThCs MpUXOBaHUM

OCKUIBKH 3 30BHI HE BHIHO, 1110 B HbOMY B110YBa€ThCH.

2.1.3. Mepexki 3 peKypeHTHUM NMOIIMPEHHSAM CUTHAJTY

Mepexi 3 pekypeHTHUM moimupeHHsM curaany - Recurrent neural network (RNN).
B mepexax 3 mpsSMUM TOMIUPEHHSM CHUTHATY HHUKJIA. B PeKyppeHTHHUX Mepekax -
Recurrent neural network (RNN) - nmkmm mo3BosieHi i BUXia HEHPOHY MOXe OyTH
3’€THAHUH 3 HOTO BXOJIOM Ta BXOJAaMH BCiX HEHpOHIB B Horo mapi. Bech cenc 06poOku
3B'SI3HOI TMOCHIOBHOCTI JaHUX y TOMY, OO0 KpiM BHUAUIEHHS (parMeHTy KOKHOTO
€JIEMEHTa, 3yMITH BpaxyBaTH 1 3B'SI30K €JIeMEHTIB. Mepexka «aM'aTaey sik aHaTi30BaHUuN
(dbparMeHT Tak i Horo «kKOHTEKCTY.

Heiipon pekypeHTHOT Mepexi BuTIsiaae Tak[3]:
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tanh

)

Xt

Pucynok 2.1.5. HelipoH pekypeHTHOT Mepexi.

Posroprka pekypeHTHOT Mepexi y Jaci:

-Fa
nE
ixe
ixE

e BB

Pucynok 2.1.6. — Pexxum HM «Sequence to sequence»

CTBOpIOETBCS KUTbKA KOMIM Mepexi A, mepiia Ha BX1J OTPUMYE JIESIKI €IeMEHTH
MOCITIZIOBHOCTI X 1 BUJIa€ JiBa 3HAYCHHS : IIEPIIIC BUXIJIHE 3HAYCHHS a, Ipyre 3Ha4YeHHs h -

OMHUCYy€ TMOTOYHUU CTaH IIapy - MEpPEJaeThCs Ha BXIJ HAcTymHOi komii. [[pyra komis
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OTPUMYE JIBa 3HAYCHHS: MEpIIe — CTaH MOIEPEIHbOro Iapy h 3 Buxoay momepeaHbol
KOIii, Jpyre — APYruid eJIeMEHT MOCIIJOBHOCTI X 3 BXOAYy. Tak TpuUBa€, JOKU Y
MOCT1JOBHOCTI HE 3aKIHYAThCS €JIEMEHTHU Xp.

Ha BinMiHy BiJ HEHPOHHOI MepeXki 3 MPSIMUM MOUIUPEHHSIM CUTHAILY, PEKypEHTHA
HEWpOHHA Mepeka MOXKE MPAIfOBaTH 3 MOCTIJOBHOCTSMH BXIJIHUX JaHUX OYylb-AKOT
JTOBKHHH.

PekypenTHa HElipoHHA Mepeka MOKE MPAIOBATH Y TPhOX PEKUMAX.

Sequence to sequence (puc. 2.1.6) - koH}Irypallis 3aCTOCOBYETLCS, KOJIA HEOOXITHO
MEPETBOPUTH TOCHTIIOBHICTh Ha TOCIIIOBHICTh. 3a3BUYali II€ TCHEpAaTUBHA MOJIEb,
HAIIPHKIIAJL, JUT TEKCTIB, KOXKHOMY KpOIIi y pa3i Mepera BUIa€ HOBY OYKBY, UM TIEPEKIa/l
TEKCTY.

Sequence to one - Koudiryparris 3acTocoBHa Ha BUPIIIECHHS 3aBJaHb Kiacudikairii,
SK Y BX1Jl IOJIA€ThCS MOCTIOBHICTh, aJl€ B BUXO/1 BUXOJUTh BEKTOP HUMOBIPHOCTEH ISt
kiaciB. Bce, mo HelpoHHa Mepeka BHJala Ha BCIX eTamaxX, KpIM OCTaHHBOIO,

ITHOPYETHCHI.

h, A h, A 173

Pucynok 2.1.7. — Pexum «Sequence to one».

iE

e B BB

One to sequence - cuTyarlii 3BOPOTHA TONEPEIHBOI, Ha BXiJ NMPUXOJUTH OJIHH

€JIEMEHT, a Ha BUXO/1 OTPUMYEMO LILTY MOCIA0BHICTh. Hanpukiiaa, TakuM YMHOM MOXHA

reHepYyBaTH TEKCTOBI MIJAMUCH JI0 300pa)KeHHS, 10 TOIAETHCS HA BXIJ.
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JANNIEANZE DN

e

Pucynok 2.1.8. — Pexum «One to sequence».

2.1.4. Long short-term memory ta Gated Recurrent Unit

3 Recurrent neural network MoxHa 0OPOOJATH TOCIHIIOBHOCTI, aj€ BOHU MAalOTh
HEIOJIKH:

1. HaBuanHs 3aliMae TpUBaJIUM Yac

2. HeiiponHi Mepesxi "He mam'sTaloTh JaJdeKuX CycimiB", AKmio ix Ooiabiie 10

3. [Ipobiiema 3HUKAIOYOTO TPAIIEHTA — TPAJIIEHT MMEPEMHOKYETHCS CaM 13

co0010 Ta 3MEHIITYETHCS 10 MIHIMAJIbHUX 3HAYEHB. Y pe3yJbTaTi TPAJIEHT CTa€E

TaKOTO PO3MIpY, IO BiH MMepecTae KOpUryBaTu Baru. Ha nmpaktwiri, Komu

CUTMOIJ] BUKOPUCTOBYETHCS SIK (DYHKIIISI aKTHBAIli1, MpoOaeMa 3SHUKHEHHS

rpajiieHTa € OUTBIT MOMMpPeHO0. Ta BUOYXOBHIA TPAi€EHT — TPAJIEHT HABIAKU

30UTBIIYETHCS, 10 TPU3BOINUTH JIO TTOTAaHOI HABYCHOCTI MOJICII Ta CTPUOKIB Ha

dbyHKIIiT BTpaT.

Jlnst BupimieHHS TUX MPOOJIEeM BHUKOPHUCTOBYIOTHCS apXITEKTypa PEKYPPEHTHHX
Mepexx «LSTM». EnemeHTOM Mepexi € He OAWH HEWpOH abo IIap HEUpOHiB, a HAOIp
mapiB (HasuBaeThes Cell - kmiTMHKA), AKi B3a€MOMIIOTH OJUH 3 OJHHUM OICPAIisIMU

MMOCJICMCHTHOI'O IICPCMHOKCHHS abo JO0daBaHHI.
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OCHOBOI0 B KJIITHHIII € CTaH MEPEXKI 3 ii MONEPEeTHbOI0 eTamy poOOTH St, BIH J103BOJISIE
30eperTu JaHi Ha TPUBAIMM MPOMIDKOK Yacy 1 MOTACUTH NpoOJieMy 3HUKAIOYOro 1
BUOYXOBOI'O I'paJII€HTA.

Jlist Toro, mo0 KepyBaTH CTAaHOM KIIITUHKM BUKOPUCTOBYIOTHCSI TaK 3BaH1 BEHTHIII
(gates) o. Lle mrap HelpoHIB, [0 Mae Ha BUXOJI (DYHKIIIIO aKTUBAIll, B AKIH 3HAYCHHS
3MiHIOIOThCS Big 0 10 1 3 HACTYMHUMHU ONEpalisIMU MOEIEMEHTHOTO MEePEMHOKEHHS.
Sxuo map Buaas 1, curnan S npoxoauTs 6e3 3MiH. ko Ha Buxoai 0, To curHan S He
nepenaeThes. Curtan S moxke OyTu ociiabiieHui, sIKIo Ha BUX0/11 BeHTuIs 0 He 0 1 He 1.

CxemaTnyHO MOKHA ysiBUTH 11e Tak[10]:

hy
Cti X A — Ct
’ tanh
|
ft itr-k. x) O r‘> x
Cel
o o tanh o

he_y

Xt

Pucynok 2.1.9. Heitpon LSTM Mmepexi.

IcHye Tpu THIM BeHTWIIB (gates), sSKi BIUIMBAIOTh HA T€, IO 13 BXITHHX JaHUX
BILJTMBA€ HA BHYTPIINIHIN CTaH KJIITHHH 1 IO 3 BHYTPIIIHBOTO CTAHY MA€ BiMPABUTHUCS HA
BHXIJI:

Bentuns 3a0yTTs (forget gate) - BiAMOBimae 3a pimieHHS, MO MOTPIOHO CTEPTH Y
KmitaHI. Ko Ha Buxoi Oyzae 0, 3HaYCHHS B KJIITHHIIN CTaHy CTHPAIOTHCS.

Bxigauii BenTwib (input gate) - BIAMOBIZAE 3a pIMICHHS $KI JaHl 3amucaTH B
KITUHKY. SKio Ha Buxoai 1, BXigHUM y KIMTUHKY curHan X; 1 Hy. 3anucyetbes. Skio
(0, curHan He 3aMnKuCy€eThCS.

Buxinuuit BenTuib (output gate) - BiAmoB1Ia€e 3a BUPILICHHS TOTO, SIKUIl CUTHAJI Oy/ie
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MoJaHui Ha BUX1j. SIKmo Ha BUXoAl 1, CHTHAI MOJAE€THLCS HA BUXIJ KIITHHKH O€3 3MiH.
SIkmo 0, curHAJI Ha BUXI1J] HE MOJAETHCS.

Ha BuxX0/i 3 KJIITUHKK TIOCTYyMA€E JBa CUTHAJM, SIKI HAAXOASATh Ha BXiJl HACTYIHOTO
CTaHy Mepexi: i - monepeHiid cTaH MepeXi Ha MonepeaHbOMY eTarli il poOoTH, 2 -

BUXITHUI CUTHAJI.

o
G
v

Pucynok 2.1.10. LSTM wmepexa.

Mepexa LSTM nomynsipHa, aje mo0 i HABYUTH MOTPIOHI BEIMKI BUYICITIOBAIBHI
notyxHocTi. OnuH 13 cripoiieHux BapianTiB Mepexi LSTM — mepexa GRU. ¥V mepexax
Ha BUXO/JI1 O HACTYITHOTO CTAaHY MEpPEXi MepelaroThCs JIMIIEe BUXIIHI JaHi. Tak camo B
MEpeXi JIMIIe 2 BEHTHI: BUXITHMA BEHTWIb Ta BEHTWJIb OHOBICHHs (update gate) —
o0'eqHani B onuH BeHTHIII forget gate Ta input gate.

Mepexxa GRU HaBYaeThCcs IMIBUAIIE, ajie OCKIIBKM KIITHHH HE IEpPEIar0Th CTaH
MepeXi Ha ToNepeHhOMY eTarri i poOoTH, Mepeka He J03BOJIsi€ 30epiraTh JaHi Tak
TOBTO, 5K 11e poOsiTe Mepexi LSTM. Tomy mepexi GRU minxonars miis BUpIIIECHHS

HaWmpocTimux 3anavi, Hik LSTM.



Pucynoxk 2.1.11. Mepexa GRUJ[10]

2.1.5. ®@yHkuisi akTuBaNii
AxtuBaniiina ¢pyskiis F(NET) moxe 6ytu[6]:

1. [ToporoBoro 6GiHapHOO (YHKITIEIO

1L,NET >T
0, NET <T

OUT =

ouT

NET

0T

Pucynok 2.1.12. binapna ¢yHKIis.

ne T — nesika nocTiiiHa MOPOroBa BEJIMYMHA, [0 MOJICTIOE HEIIHINHY Nepe/laBalibHy

XapaKTEPUCTUKY O10JI0TTYHOTO HEMpOHa.

31



Sk1110 BXITHUMA CUTHAJ MEHBIIIUH 33JJaHOTO PIBHS, HA BUXO/1 HEWpoHy 0, micis

JOCSITHEHHSI IEBHOTO PIBHSI CUTHAY, HEUPOH BUAaAE 1.

2. JIiniitHOI0 00MEXEeHOI0 (DYHKITIEIO

1,NET >T
OUT ={NET,0< NET <T
0,NET <0

ouT

NET

0T

Pucynok 2.1.13. JliniitHa QyHKITIS.

3. OyHKITIEO TiMepOoIIYHOr0 TaHTeHCa

exXp(C*NET) —exp(—C *NET)

OUT =th(C*NET) =<
eXp(C*NET) +exp(-C*NET)

1|OUT

NET

-1
|

Pucynok 2.1.14. I'inepOoniuHast GyHKITIS.

32



33

ae C > 0 — koedilieHT IMUPUHU CUTMOIIHU 110 oci abciuc (3Buyaiino C=1).

4. Haiivacrilie BUKOPUCTOBYIOThCS CUTMOTIHI (S-1101i0HO0) a00 JIOricTUYHI
byHKIil

1

OUT =

14 o CTNET
ouT

1
0 NET

Pucynok 2.1.15. CurmoinHa ¢yHKITis.

OcHoBHa  BnacTMBICTh  GYHKII akTtuBamii — 11  HeNiHIAHICTE.  SKkOuM
BUKOPHUCTOBYBaiacs JiHIAHA (QYHKISA, TO, TO-Tepiie, MOXKHa O BUPIIIYyBaTH JIWIIE
BY3bKHH KJIaC 3aBaHb, JI€ 3AJICKHICTh MK BXITHUMHU Ta BUXTHUMU JTAHUMHU OTTUCYETHCS
THIAHOIO (QYHKITEIO, a, TO-Apyre, 30UTbIICHHS KUTBKOCTI NMPUXOBAHUX IIApiB HE
MiABHUINYBAJIO 6 e(PEeKTUBHICTH HAIIOT MOJETI, OCKUIBKHA KOMITO3HILIS JTIHIMHUX () YHKITIH
— 1Ie BCe II1e JIiHIHHA QYHKITIS.

3aBmanHs PyHKIIT aKTUBAIlI] — TOTOMOT'TH MPUAHSATH JIOKAJTbHE PIIEHHS Y KOKHOMY
3 HeipoHiB. Hampukman, ¢ynkiis tumy sigmoid BimoOpakae 3HAYeHHS HA BUXOl 3

HEHpOHa Ha MIOCh OLTbIIEe a00 MEHIIIE HYJIS.

2.1.6. Onuc npouecy HABYAHHS

HaBuaHHs 3A1MCHIOETBCS MIJIAXOM MiAOOpPY BariB TaKuM YMHOM, OO I BXOJIB
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naBaTH OakaHl 3HAUEHHS Ha BUXOJax Y, JJIS OTPUMaHHS BXKE BiJOMOTO pe3ynbrary. B
MpolLieci HABYaHHS Baru Mepexi NOCTYIOBO CTalOTh TAKUMH, 11100 KOKEH BX1IHUN BEKTOP
BUPOOJSAB MOTPiOHMIA BUXITHUN BeKTOp. OTpUMaH1 Bard MOXHa BUKOPUCTOBYBATH IS
BUpIIIEHHS 3a7ady B MailOyTHbomy. HeilpoHHa Mepexa Mo)ke BUpIIIYBaTH 3a1adl
Kiacudikailrii, Kactepizalii Ta perpecii.

3amava knacudikamii - 3agava, y skii € 6e37114 00'eKTiB (cuTyalliif), po3aiuIeHUX,
NEBHUM YMHOM, Ha KJacu. 3aJaHO KIHIIEBA KUIbKICTh 00'€KTIB, JJISI KOTPUX BIJIOMO, JO
SKUX KJIaciB BOHM BimHOCAThCA. Ll KinbKiCTh HasuBaeThcs BHOIpKOr0. Kiacosa
NPUHATIEKHICTh 1HIIKUX 00'ekTiB HeBioMa. [loTpiOHO MOOYyMyBaTH aNrOpUTM, 31aTHUN
KiacudikyBaTh 00'€KT 13 BUX1THOT MHOKHUHHU.

3ajada KaacTepu3allii — po3MoaAll JaHUX Ha TPYIH: MOUT yCiX KIIEHTIB MOOUIBHOTO
orieparopa 3a piBHEM IUIATOCIIPOMOYXHOCTI, BITHECEHHSI KOCMIYHUX O0'€KTIB JI0 Ti€i 4u
1HIII01 KaTteropii

3amada perpecii — IporHo3 3 ypaxyBaHHAM BHUOIPKH O0'€KTIB 3 PI3HUMU O3HAKaAMH.
Ha Buxoz1 Mae BUTH MaTepiaibHe YUCIIO0, HAMPUKIIA BapTICTh KBAPTUPH, I[1HA [[IHHOTO
narnepy MiCis MBPOKY, OYIKYBaHMH JOX1Jl Mara3uHy HACTYITHOTO MiCSIls, SIKICTh BHHA

IIPH CJIITIOMY T€CTYBaHHI.

Po3pi3HSIOTE aNropuTMU HaBUYaHHA 3 BUHMTENeM, O€3 BUUTENS Ta HaBYaHHA 3
MIIKPITUICHHSM.

HaBuanHs 3 BUuTENEM — € IPUKIIAIH, 1O KOKHOTO MPUKIIAAY € BIIMOBIL, pa30M BOHH
HA3WBAIOTHCA HABYAJIBHOIO Mapor0. 3a/adya CUCTEMU HABUMUTHUCS IO MPHUKIAZaM JaBaTH
MPaBWIBHY BiMOBi/b, 3a/1aHy BUUTENIEM. B X011 HABUaHHS 3UUTYETHCS BXIIHUI BEKTOD,
OOYHUCITIOETHCS BUXIJ] MEPEXK1 1 MOPIBHIOETHCS 3 BIATIOBIIHUM IUTHOBHM BEKTOPOM,
PI3HHIIS 32 JOTIOMOTOI0 3BOPOTHOTO 3B’SI3KY TOJAETHCS B MEPEXKY 1 3MIHIOIOTHCSI Baru
BIJIMTOBITHO /IO aATOPUTMY, MIPArHy40ro MiHIMI3yBaTH MOMUJIKY. 3YUTYyBaHHS BEKTOPIB
HAaBYATLHOT MHOKWHH 1 HAJIATO/PKCHHS Bar BUKOHYETHLCS JIOTH, TTIOKA CyMapHa MOMIIIKA
JUIsS. BClET HaBYAJIbHOI MHOXKMHU HE JOCSTHE 3aJaHOro HU3bKOro piBHsi. Il poGota

BHKOHAaHA 3a aJIrTOPUTMOM HaB4YaHHA 3 BUUTCIICM.
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HaBuanHs 0e3 BuMTeNs - B JaHUX MPUXOBAHI 3aKOHOMIPHOCTI. 3ajaya 3HaAlTH iX,
HalpuKiaja, po30uBIIM JaHi Ha rpynd. HaBuanns O0e3 BuuTens € Habaratro
MPaBIONOAIOHIIIIO MOJEIUII0 HaBUYaHHs B 010yioriuHii cuctemi. HaBuanbHa MHOXKHHA
CKJIQJA€ThCSI JIMILE 3 BX1THUX BEKTOPiB. HaBuaabHUM adropuT™ Halnaroaxye Bary Mepexi
TaK, 1100 BUXOJMJIM Y3TOJKEHI BUXIJHI BEKTOpPH, TOOTO 100 mpen’ siBICHHS JOCHUTh
OJIM3BKUX BX1THUX BEKTOPIB J1aBAJIO OJJHAKOBI BUXO/IH.

HaBuaHHs 3 MIKpIIJIEHHSIM — B TIEBHOMY CEpEJOBHINI € TIEBHUW areHT, IO
KOHTPOJIOETHCS CUCTEMOIO ATEHT poOUTD AKICH Ali. Jii MPU3BOASATH 0 MO3UTUBHUX 200
HEraTUBHUX BIIKIIKIB. 3aJaya MaKCHMI3yBaTH IO3UTHBHI 1 MIHIMI3yBaTH HETaTHUBHI
BIJKJIIKH.

Y 1949 poui ¢iziomor Jowanen Ongianrc Xe00 HamucaB kuury "Opranizaiis
ceijomocTi"[2]. ¥V wili KHU3I BiH MOSCHUB, SIK HEHPOHH JFOJCHKOTO MO3KY MOXYTh
BupTHCs. Moro Teopis otpumana srogom Hassy "Hasuanus Xe66a":

1. Heiipon Bunae curnanu 1 ta 0

2. TlodaTkoBi Barm 0OMparOThCs BUMAIKOBO

3. IlpaBmio Xeba — HaBYaHHS 3 BUMTENeM. SIKIIO CUTHAJI HEMpoOHAa HEBIPHUU 1
nopiBHIOE 0, TOTPIOHO 30UIBPIIMTH Bard TUX BXO/IiB, Ha sKi Oyya mogaHa 1.

4, Sxmo curHag HelpoHa HEBIPHUHU 1 MOPiBHIOE 1, TO MOTPIOHO 3MEHIIUTH Baru
BXOJIIB, Ha 5K Oysa mogaHa 1.

[TpaBuna nHaBuanus [Tepnentpona @penka Pozenbiara[8]

1. Bupae curganu 1 ta 0.

2. SIKmo BUXITHUM CUTHA HEBIpHHH 1 TopiBHIOE 0, TO BXITHUN BEKTOP JIOAAETHCS
IO 10 Baris.

3. Sxmo BHXiIHMK CHUTHaJA HEBipHUH 1 JOpiBHIOE 1, TO BXIHUH BEKTOP
BIHIMAETHCS Bl Baris.

AJTOPUTM 3BOPOTHOT'O PO3MOBCIOIKCHHS TOMUJIKH, CTBOPEHUN y 1972p, OyB 3aHOBO
BiIKpUTUN 1 mnomynsipuzoBanud B 1986 p. Py-menbxaprom 1 MakKnenann B
MaccadyceTckoMy TeXHOJOTTYHOMY IHCTUTYTL. CyTh aJIfCOPUTMY:

1. TImimiamizarisg. ITouyarkoBi Baru W o0OuparOThCs BUMAAKOBO, ajieé BOHM MOBHHHI
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OyTH OIHAKOBUMHU M HE 3aHAJTO BEJIMKUMHU, HapUKIIag B Mexax Bijg -0.1 mo 0.1.

VY BaroBux MaTpuusAX PSAKU BIMOBIJAIOTH €JIEMEHTaM, B SIKUX MIYTh 3B’SI3KH, a
CTOBIIIII — 10 SIKUX UAYTh 3B’ SI3KHU.

2. Hopwmanizamis 3navyenp Bcix BekTopiB X, YT B miamason (minN; maxN),

nanpukiaag MiNN=0.1; maxN=0.9.

(X, = X,in)*(ManN — MinN)

(Xmax o Xmin)

X" = MinN +

3. Ipsime posnoBcromxenns (Direct) mossirae y 3HaX0KeHH1 BUX1THOTO BEKTOPA
Y Ha ocHOBI1 BXiTHOTO X. OCHOBHUM MPHUHIIUN Y IPSIMOMY MPOXO/I € OI[IHKA
IPOrHO30BAaHOTO BUX1THOT'O 3HAYEHHS 11010 O4IKYBAHOTO BUX1IHOTO 3HAYECHHS.

4. 3BOpOTHE pO3NMOBCIOKEHHS MOMUIIKH (backpropagation) o3Havae, 110 CUTHAT
MOMUJIKA Ha BUXO/I1 MEPEK1 BUKOPUCTOBYIOTHCS JIJIsl KATIOpyBaHHS BariB MOIEpeIHIX
mapiB. JJisi HaBYaHHS HaM TOTPiOHO 3HATH MTOMUJIKY Ha BUX1THOMY IIapi, Ha BCiX
IPUXOBAHUX IIIapax Ta Ha BXITHOMY Iapi. BUKopucToByro4M TOM (akT, 110 BXOIH
HEHPOHIB HACTYITHOTO IIapy € BUXOJaMH HEHPOHIB MOMEPEIHBOTO Iapy, MOKHA

00YHCITUTH TTIOMUJIKH 1 CKOPUTYBATH BaroBi KOS(IIEHTH HIINX, IMOMEPETHIX IIapiB.



[HiI[1amI3a1[1s] BarOBUX MaTpHIb W
|

Homep enmoxu e =0

g

e=e+1
|
Homep BextopiB X, ¥YT: n=0
P

n=n+1
|

/ 3unTyBaHHA BeKTOpIB X, [T /

Hopmamizaria X, I*
|

[TpssMe po3MOBCIOIKEHHS

BBOPOTHG PO3MMOBCHOJIZKEHH A

+/\

n<qN -

- +

/\ Sk{:gmin
+ e<qE - >

Busig matpuns W

Pucynok 2.1.17. — AIropuT™ HaB4YaHHSI HEUpOMEPEXK1 31 3BOPOTHUM

PO3MOBCIODKEHHSIM TTOMUJIKH [6].
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2.2. Onuc peati3anii ronaTky

Ready to start

|

Start training
network

Text Entering

Training network

Summarization
params entering

Params entering
error

Summarization
params entered

Files existence
error

Yes

Files for analysis
exist

No

Yes 1

Text analysis

Pucynok 2.1.18. binok cxema noaatky.
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2.2.1. IHCTpyMeHTH Ta cepeoBHIIE PO3POOKHU

JUist  po3poOku  0oJaTKy y JUIUIOMHIM  poOOTI BUKOPUCTOBYETHCS MOBa
nporpamyBaHHs Python. Ile nmakoniuHa MOBa mporpamyBaHHsI, 110 Ma€ 0e3Ji4 TOTOBUX
0107mi0TeK B TOMY 4YHCHl g poOOTH 3 HEWPOHHMMH Mepexamu. Jlo3Bossie
abcTparyBatucsl Bin ApiOHUX MpoOjeM 1 CKOHCEHTPYBAaTHCS Ha JIOTILI CUCTEMH, IO
PO3pOOIISIETHCS.

Jnss pobotm 3 MoBorw Python BuKOpHCTOBYBaJIOCS CEpEOBHUIINE PO3POOKH
«Pycharmy interpoBane cepemopuiie po3poOku MoBu Python mporpamysanus. Hamae
3acobu JuIs aHaii3y KoAy, rpadiyHUl HalaropKyBad, IHCTPYMEHT JJIS 3aIllyCKy FOHIT-
TECTIB Ta miaATpuMye BeO-po3poOky Ha Django. PyCharm po3poOienHa xommnaHi€ro
JetBrains nHa ocuoBi IntelliJ IDEA. Bepcis PyCharm Community Edition
PO3MOBCIOJIKYETHCSI OE3KOIITOBHO, 11 (PYHKITIOHATY JOCTATHBO JJISI HATUCAHHS KOy IS
JUTUIOMHOTO TTPOEKTY.

Jlns BcTaHOBIIGHHS O10JTIOTEK BHKOPUCTOBYBaBcs Pip - cucrema KepyBaHHS
nakeTaMu, sika BHUKOPUCTOBYETHCA JUIsl BCTAHOBJIEHHS Ta KEpyBaHHS MNPOTPAMHUMHU
nakeramu, HanmucaHuMu Ha Python. Jlo3Bosisie kepyBaTu NpoIecoM BCTaHOBIICHHS,
BUJAJICHHS, HAJAIITYBaHHS Ta OHOBJCHHS PI3HUX KOMIIOHEHTIB MPOrPaMHOIO
3a0€e3MeUeHHs.

Po3po6xka Bemacs Ha I1K 3 nmporiecopom AMD 8350, 12 I'6 onepatuBHOT mam'sTi Ta 3
BimeokaptToro AMD Radeon 5700 XT. Ile BiqHOCHO HEBEIUKI MOTYKHOCTI JIJIST HABYAHHS
HEHpPOHHOI Mepexi, TOMy HamuCaHHsS KOAY IMPOBOAWIOCS B OHIaiH pecypci Google
Colaboratory 3 mojajpmIMM IEpeHECCHHsIM Koay y Pycharm Ha mokampHOMY
kommbiotrepi. Colaboratory, abo mpocto Colab, m03BoJIsI€ TTHCaTH Ta BUKOHYBAaTH KOJI
Python y 6pay3epi. Google Buinsie 6€3KOMTOBHUIN TOCTYII A0 TIPOIECOPIB, ONEPATHBHOT
nam'saTi Ta rpadivHUX mporecopiB. TpuBaii npoiecu, MOB's13aH1 3 HABYaHHIM HEUPOHHOT
Mepexi abo TokeHizamiero Tekery, B Colab mpoxonars y 5-10 pasziB mBumamie, HiX Ha

nomamHsomy I1K.

Jlist OJIOK cXeM BUKOPHCTOBYBaBCs omHyaiiH pecypc creately. Creately — e
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IHCTPYMEHT 3 MOXKIIMBOCTSIMU CTBOPEHHs Jiarpam, mind map, cxem, aiarpaM mpoeKTiB.
Creately moxxe ekcriopTyBaTté cxemMu J0 300pakeHb (PNg, jpg), GopmariB MalrOHKIB
(SVQG), dpopmatiB nokymentiB (PDF). bydep oOMiHy MOXHa BUKOPHCTOBYBATHU IS
KOITIIOBaHHSI Ta BCTABKU JiarpaMm $IK 300pak€Hb B 1HIII HporpaMu. € MOXIIHUBICTb

CTBOPIOBATH BJIACHI1 €JIEMEHTHU CXEM.

2.2.2. Onuc 6a3u BiArykiB

B npoexTi BukopuctoByeTbest 6a3a Biarykis Amazon. 3 650 000 ornsiaie Amazon
BiZ 6 643 669 xopuctyBauiB Ha 2 441 053 npoayktu 3 npoekty Stanford Network
Analysis (SNAP). Lleii noBuuii HaG1p nanux mictuth 3 000 000 HaByanbHuX 1 650 000
TECTOBHUX 3pa3KiB y KOXKHOMY KJIaci.

HaGip nanux ornsaiB Amazon cKiIafaeThbes 3 OB Bim Amazon. JlaHi
OXOIUTIOIOTH TIepioa y 18 pokiB, BKIIFOUarouu ~35 MUTBHOHIB OrIsiAIB 10 6epe3ns 2013
poxy. OrJisiIv BKIIFOYAOTh 1H(POPMAITiI0 PO MPOAYKT 1 KOPUCTYBAUiB, OIIHKH Ta OTJIST
y BiZKpuToMy TeKcTi. [ToBHMIT HaO1p TaHWX OTISIAIB Amazon CTBOPIOETHCS IIITXOM
BumaakoBoro B3ATTd 600 000 HaBuansHUX 3pa3kiB 1 130 000 TecToBUX 3pa3KiB I
KOXKHOT OITiHKH orjsiay Bif 1 mo 5. 3aramom € 3 000 000 maByanpauX 1 650 000
TECTOBUX 3pa3kiB. Daiiu train.csv 1 test.cSV MICTATh yC1 HaBYAJIbHI 3pa3Ku K
3HAYCHHS, PO3AUICHI KOMaMH. Y HUX € 3 KOJOHKH, 0 BIAMOBITAIOTH 1HIEKCY KiIacy
(Bix 1 1o 5), Ha3Bi peneHsii Ta TEKCTY pereH3ii. 3aroIoBOK 1 TEKCT OISy €KPaHYIOThCSA
noaBiitHuMU nankamu ("), a Oyap-sKa BHYTPIIIHS TO/IBiifHA JIalika eKpaHy€eThCs 2
noasiitHumu nankamu (""). HoBi psaku eKpaHyIOThCS 3BOPOTHOIO KOCOIO PUCKOIO, 32
SIKOIO Hzie cumBoa "n", TooTo "\n".

lwc -1 amazon review full csv/train.csv
lwc -1 amazon_review full cswv/test.csv

000008 amazon_review full csv/train.cswv
656808 amazon_ review full csv/test.csv

Pucynok 2.2.1. KinbKicTh psaKiB 3 Bigrykamu y (aitnax train.csv i test.csv.



41

2.2.3. Onuc BuKopucTanux 0idJiorek.

Tensorflow po3pobieno kommaniero Google 2015 poky. BiakpuTa NOporpaMHa
010710TeKa ISl MAIIMHHOTO HaBYaHHS, po3pobiena komnaHiero Google s BUpieHHs
3ama4 MoOyIOBM Ta TPEHYBaHHS HEHUPOHHOI MeEpex i 3 METOI JOCATHEHHS SKOCTI
JIOJICBKOTO CHPUUHATTA. 3aCTOCOBYETBCS SIK AJIs JOCIIIKEHb, TaK 1 JJIA pO3pOOKHU
BiacHux npoaykTiB Google. OcHoBuuit APl myst poGoTu 3 6107110TEKOI0 peasti3oBaHUit

st Python, Takox icHyroTh iponaxi 1yist R, C Sharp, C++, Haskell, Java, Go 1 Swift.
YcraHoBKa uepes TepmiHan pycharm:
pip install tensorflow

Tensorflow.keras.models.Sequential [11] - mocmimoBauit APl 103BOsIsIE CTBOPIOBATH
MOJIeNI TIOIIAPOBO JJIsl pilieHHs OutbmiocTi mpobsieM. BiH oOMexeHHil ThM, 10 HE
JI03BOJISIE CTBOPIOBATH MOJIEN1, sIKI MAaIOTh CIUTBHI IIapu a00 MarOTh KUJIbKa BXOJiB a00
BuxoaiB. Kpim toro, dynkmionansauit APl mo3Bosisie cTBoproBaTH MOJENi, SKI MAarOTh
HabaraTo OUTBIITY THYYKICTb, OCKUIPKA BH MOJKETE JIETKO BH3HAYUTU MOJICII, JIe IIapu
IiIKIIOYAI0ThCsl HE TUIBKM IO TOINEPEIHBOr0 Ta HACTymHOTo ImapiB. Hacmpammi, Bu
MOKeTe 3’eqHaTH mapu (OyKBaJbHO) 3 OyIb-sIKMM IHIIUM IapoM. B pesynbrarti crae
MOKJIMBUM CTBOPCHHS CKJIQJIHMX MEpEeXK, TaKMX SK ClaMChKi MEpeki Ta 3aJIMIIKOBI

Mepexi.
ITigxmroyeHHs:
from tensorflow.keras.models import Sequential

Tensorflow.keras.layers.Dense [11] - mitpHUE map, e TPOCTHH map HEHPOHIB, B
SKOMY KOKE€H HEMPOH OTPUMY€E BXiJHI JIaHi Bi/I yCiX HEUPOHIB MOMEPEAHBOTO MIApy, TOMY
Horo Ha3uBarOTh NIUTbHUM. LI[iMbHWI map BUKOPHCTOBYETHCS I Kiacudikaiii Ha

OCHOBI BHXIJIHUX JIAHHX 13 3TOPTKOBUX IIIAPIB.
[TigxnroueHHs:

from tensorflow.keras.layers import Dense
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Tensorflow.keras.layers.embedding [11] - 1ie miiibHUEH BEKTOP 3HAYCHB 3 IIABAIOYOIO
KOMOIO (AOBXXHMHAa BEKTOpa — L€ IapameTp, KU BU BKa3zyeTe). 3aMICThb TOTO, 100
BKa3aTH 3HAYECHHS JIJ1s1 BOYZOBYBAaHHS BPY4HY, BOHHU € [TapaMeTPaMH, sIK1 MO’KHA HaBYaTH
(Baru, 3aCBO€HI MOJEIUIIO IMiJ] Yac HAaBYaHHS, TaK caMoO, K MOJ€JIb BUBYA€E BAarW IJIs
niyibHOrO mapy). HaBueHi mapameTpu MoKHa BUKOPHCTOBYBATH JUIsl aHAII3y JAHUX,
NOJIOHUX THM, Ha SIKMX BOHU HaBYaIMCs, II6 €KOHOMHUTH 4ac. [Ipu cTBOpeHH! mmapy
Embedding Baru ans BnpoBajKeHHs 1HILIANI3yIOThCS BUIAAKOBUM 4MHOM. [lim yac
HaBYaHHS BOHU MOCTYMOBO KOPUTYIOTHCS 32 JIOOMOT'OI0 3BOPOTHOT'O PO3MOBCIOIKEHHS
noMuiaku. [licns waBuanHs BuBYeHi Embeddings cniB mpuOinM3HO KOIYBaTUMYTh
NOJIIOHICTh MK CJI0BaMH (OCKUIBKM BOHHM OyJiM BUBYEHI JIJIi KOHKPETHOI MpobiieMu, Ha

SIKI HAaBYA€ThCS BaIlla MOJICIIb).
ITiaxIroYeHHs:
from tensorflow.keras.layers import Embedding

Tensorflow.keras.layers.LSTM — 1o3Bojisse CTBOPUTH TPUXOBAaHUK Iap, ado

JCKIIbKa 3 apxiTeKTyporo Herponie Long Short Term Memory.
[MigknroueHus:
from tensorflow.keras.layers import LSTM

Tensorflow.keras.preprocessing.sequence.pad_sequences [11] - Ilg ¢yukmis
MIEPETBOPIOE CITUCOK (TOBXKUHU num_samples) mociifoBHOCTEH (CIUCKIB IITUX YHCEN) Y
neoBuMipHU MacuB dirypu Numpy (num_samples, num_timesteps). num_timesteps —
e abo aprymeHT maxlen, Ko BKazaHo, ab0 JOBXHHA HAWJIOBIIOI MOCTITOBHOCTI B
crucky. [TocmimoBHOCTI, KOPOTIIIi HIX num_timesteps, JOMOBHIOIOTHCS 3HAYEHHSIM, JTOKH
BOHU HE CTaHOBJIATH num_timesteps. IlocmimoBHOCTI, JOBmII HiX num_timesteps,
oOpi3aroThcs, MO0 BOHM BimmoBimanu OaxkaHii gomxkuHi. B mpoekti Pad sequences
oOpi3ae BIATYKH, JOBXHHA SIKMX OUIbIIA 32 Max_len, 1 IOMOBHIOE HYJISIMU BIITYKH, SKI

KOopoTIi 32 Max_len

ITigxnroueHHs:
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from tensorflow.keras.preprocessing.sequence import pad_sequences

Tensorflow.keras.preprocessing.text.tokenizer. TokeHi3alis - 1€ mpoiec pPo3OUTTS
pSKa Ha TOKEHU. 3a3BUYail 111 TOKEHH SBJSIOTh COOO0I0 CJI0Ba, yncia Ta / abo po3IiIoBl
3Haku. tensorflow_text makeT Hanae psia tokenizers OCTYIHI AJisl MONEPETHbOTI 00pOOKU
TEKCTy BHMAara€e TEKCT Ha OCHOBI Mojeieil. BukonaBmm TokeHizamilo y rpadi
TensorFlow, He mnorpibHo Oyne TypOyBatHcs MNpoO BIAMIHHOCTI MK POOOYUMH
npoliecaMd HaBYaHHS Ta JIOTIYHOTO BUBEACHHA Ta YIPABIIHHAM CICHAPISIMHA

nornepeHb01 00pPOOKH.
ITiaxIroYeHHs
from tensorflow.keras.preprocessing.text import Tokenizer

Tensorflow.keras.preprocessing.text.tokenizer_from_json — bibiioreka moTpiOHa
JUTs 30epeKeHHs HAaBYEHOT'0 TOKeHa3epy y (daiin. Bin Mmae popmar crosuuk (dictionary),

OTXe HOro MokHa 30epirt y ¢popmaTi jSOn abo CSV.
[MigkaroueHus:
from tensorflow.keras.preprocessing.text import tokenizer_from_json

ModelCheckpoint Callback neoOximuuii, m06 30epertu Momens Keras abo Baru
MOJIeJli 3 MEeBHOK YacTOTOK. BHKOPUCTOBYETHCS Pa3oM i3 HaBYAHHSM 3a JOIIOMOTOIO
model.fit() ana 30epexxerHs mozaem abo Bar (y ¢aiiai KOHTPOJIBbHOI TOYKM) 3 MEBHUM
IHTEpBAJIOM, TOMY MOJIe]b a00 Barm MOKHA 3aBaHTAXHUTHU Mi3HIIIE, 1II00 TPOTOBKUTH

HABYaHHS 31 30€pEIKEHOTO CTaHy.
Kinbka BapianTiB, siki Hanae nieit Callback , BKIto9aroTh:

e 30epeKeHHS JHINe Ti€i MOJENI, sfKa JocsAriia "Hailkpamioi MpoayKTUBHOCTI" Ha
JaHUW MOMEHT, 4YM 30epiraTd MoJielIb B KIHIII KOXXHOI €IOXHM, HE3aJe)KHO BiJ
MPOTYKTHUBHOCTI.

e BusHaueHHS MOHATTS «HAWMKpAIIUN; Ky KUIBKICTh CJI1J] KOHTPOJIOBATH 1 YU CIIIJ

il MAaKCUMI3yBaTH Y1 MiHIMI3yBaTH.
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e Yacrora, Ha skiid Callback wmae 30epertucs. Hapasi Callback mniarpumye
30epeKeHHs B KiHII1 KOKHO1 eroXu a00 micis PIKCOBAHOT KUIBKOCTI HABYAJIbHUX MAaKETIB.
e Yy 30epexeHO JMIIE Baru, Y1 BCIO MOJEIIb.

ITigkIroueHHS :
Tensorflow.keras.callbacks.ModelCheckpoint

Pandas - wnamae cremianbHi CTPYKTYPH JaHHX Ta Ofeparlii s MaHImyJTIOBaHHS
YUCJIOBUMHU TaOMUISIMU Ta TUMYacCOBUMH psijgamMu. HazBa 0i0710TEeKH MOXOAWTH Bij
€KOHOMETPUYHOTO TEepMiHA «MaHEJIbH1 JaH1», SKUA BUKOPUCTOBYETHCS JJISI OIHUCY

0araToBUMIPHUX CTPYKTYpPOBaHUX HAOOPIB iH(opMaIlii.
ITiaxmroYeHHs:
import pandas as pd

Numpy - 6i6mioTeka 3 BIZKPUTHM KOJOM JUIsi MOBU TporpamyBaHHsi Python. 3
MO>KJIMBICTIO MIITPUMKH OAraTOBUMIPHUX MAacUBIB (BKIIOUAIOUHM MATPHII1) Ta MIATPUMKH
BUCOKOPIBHEBUX  MaTeMaTHYHMX  (QYHKIIH, MpuU3HAYEHUX 11 PoOOTH 3

0araTOBUMIpHUMH MacCHBaMH.
[MigknroueHus:
pip install numpy
Import numpy as np

Matplotlib.pyplot — 6i6:mioTexa mist ctBopenHs rpadikis. CTBOproe irypy, CTBOPIOE
obnacth ana rpadika Ha Qirypi, HAHOCUTH JIEeAKi JiHiI B 00JacTh rpadika, mpUKpamiae

rpadik mitkamu Tomio. Pyplot Tpancdopmye matplotlib B anamor MATLAB
[TigxmroyeHHs:
import matplotlib.pyplot as plt

Math - Momynb, crieniabHO PO3POOJICHHUI ISl MATEMAaTUYHHUX OIEPAIii BHIOTO

piBHsA. sl pocTHX MaTeMaTWYHUX o04YmclieHb y Python mokHa BHKOPHUCTOBYBATH
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BOy/ZI0OBaH1 MaTeMaTUYHI ONEpaTOPH, Taki sIK 1ofaBaHHs (+), BiiHIMaHHA (-), AuU1eHHS (/)
1 MHOXeHHS (*). Ase OUIBII pPO3MMPEH] omepauii, Takl SK EKCIOHEHI[lalbHI,

norapupMiyHi, TPUTOHOMETPUYHI UM CTENEHEB1 PYHKIIIi, HE BOYIOBYIOTHCS.
[TigkmroueHHs:
Import math

Json — mns poGotu 3 ¢dopmarom json. dopMar € MiIMHOKHHOIO CHHTAKCHUCY
JavaScript (ECMA-262 3rd edition), sikiit BHKOPUCTOBYETHCS K JeTKU (popMat oOMiHy
naHuMu. json BiakpuBae API, 3Haillomuii KopHucTyBauaM CTaHJAPTHUX MOYJIIB
610mioTexn marshal 1 pickle. Bin € moximHuum Bim Bepcii 0i0mioTeku simplejson, sika

HIATPUMYETHCS 330BHI.
ITiaxIroYeHHs:
import json

lo — Hagae ocHOBHI MOXJUBOCTI Python mms poGoTu 3 pi3HUMH TUTIaMH BBOJY-
BUBONy. Y MoBI Python 3abesmeuyroThCss 3 OCHOBHI THUIIM BBOAY/BHUBOJY: TEKCTOBE
BBEJICHHS/BUBEJICHHS — 3a0e31euye poOoTy 3 MaIMMU 00'eKTaMu TUTTY Str; ABIMKOBE ab0
OlHapHE BBEJICHHS/BUBEICHHS — 3a0e31euye poOoTy 3 O1HapHUMH 00'€KTaMU TUITY bytes;
OesrocepenHe  BBEJSHHs/BUBeAEHHS (raw  input/output) abo HeOydepuzoBaHe

BBEICHHS/BUBEICHHS.
ITiaxmroYeHHs
import io

Tkinter - e kpocmiaTdopmoBa 6i10ioTeKa I po3poOKku rpadivyHOro iHTEpdEHCy

MoBotro Python
[TigxmroyeHHs:

from tkinter import *
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Tkinter.messagebox — Mogynb, sikuii 103BOJISIE BUBOJUTH BIKHO IOBiTOMIJICHHSI.

Mo>XyTh BUHUKATH apTe(aKTH, SKIIO B IHIIOMY MOTOL MPAIIO€ IHIIUH MOIYJb
[TigkmroueHHs:
from tkinter import messagebox
Warnings - YactuHa migcucreMu nonepemkeHs Python.
ITiaxmroyeHHsT 010110TEKU:
import warnings

Sys — moxynb 3abe3neuye TOCTYIl J0 ACSTKUX 3MIHHUX Ta (QYHKITIH, 110 B3aEMOIIFOTh

3 iHTepnpeTaTropom python.
ITiaxmroYeHHs:
import sys

Learning ta TextTone — camopoOHI KjacH, SKi JeKaTh y TMAamili IPOEKTY.

[Tigkr09aroThCs 3a TOMTOMOTO0 MOIYIIIO SYS.
[MigknroueHus:
from MachineLearning import Learning
from MachineLearning import TextTone

Gensim.summarization.textcleaner.split_sentences - meit Mmoxyss MicTHTh QYHKITIT Ta
MIPOLIECOPH, SIKI BUKOPUCTOBYIOTHCS 11 OOPOOKH TEKCTY, BHJIYYCHHS] PEYCHB 3 TEKCTY,

po0OOTH 3 aKpOHIMaMH Ta CKOPOUCHHIMU
[TigkmroyeHHs:
from gensim.summarization.textcleaner import split_sentences

Gensim.summarization.summarize -1t ei MoJIyJib aBTOMaTHYHO MiJCYMOBYE TIOJaHHA
TEKCT, BUAUISIOUM 3 TEKCTY OJHE a00 KUIbKa BaXKJIMBHUX peyeHb. [101i0HMM YMHOM BIH

TAKOXX MOJKC BUTATI'YBATH KJIIOYOBI CJIOBA.
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[TigxnroueHHs:
from gensim.summarization import summarize

Gensim.summarization.keywords - Buiy4deHHs KITFOUOBHX CJIiB ITPAIIOE TaK CaAMO, 5K
1 reHepyBaHHs MiICYMKIB (TOOTO BUILIEHHS PEYEHB), OCKUIBKH aJTOPUTM HAMAraeTbCs

3HAUTHU CJIOBA, SIK1 € BYKJIMBUMH a00 3Aal0ThCA PEIPEICHTATUBHUMU IJIsI BCHOI'O TCKCTY.

ITiaxmroyeHHs

from gensim.summarization import keywords

2.2.4. HanucaHHs KOOy

1) Knmac main.py. Iligkirouenns 6i6miotek. Bukonye meton ShowUl knacy Ul.py

Pucynok 2.2.3. Kimac main.py.

2) Kitac Ul.py mae ex3emmsipu kiaciB TextTone, TextAnalysis, Learning.

Pucynok 2.2.5. CTBopeHHs roJIOBHOTO Gpeimy.

main_window - ex3emmursip kiacy tkinter. TK. Meromowm title 3amaeTbest Ha3Ba BikHA

geometry - po3mip, resizable - MoXJTMBICTh 3MIHIOBATH PO3MIp.
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CrtBopenns aBox (peitmiB metosioM Frame () — obcnacTi, Ha SKUX PO3MILTYIOTHCS

eneMeHTH 1HTepdency (KHOIKH, Mo 1 T.1.)

Frame(main_window

=BOTTOM

Pucynok 2.2.6. JlonnoMixkH1 ppeitmu.

[Mepmmii dpeiiM po3milieHnid y OCHOBHOMY BikHI main_window 3Bepxy, Kouip
dpetimy 3ananuii wopuuit (#000000). Lleii Gpeiim Oye MOBHICTIO 3aKPUTUH TEKCTOBUM
nosieMm. Jpyruit dpetim mae cipuii komip (#dfdfdf) posramosanuii 3uu3y. Ha HbhOMY

OyIyTh pO3MIIIEH1 KHOTIKH.
Merton pack po3miinye eIeMEHTH 110 TOPU30HTAITI 1 BEPTHKAJI.

e [lapameTp Side Bu3Havae B sikiii yacTuHi GppeiiMy Oyae po3mimieHuit enement TOP
(3a 3amoBuyBaHHsM), BOTTOM, LEFT a6o RIGHT.

e [lapamerp fill BU3HauUae, un 3amoBHIOE BIIXKET Oyab-SKHUH JTOJATKOBHM MPOCTIP,
BUIUTEHUH oMy metomoM pack, um 30epirae Biacui midimanbHi po3mipu: NONE (3a
3aMOBYYBaHHAM), X (3alIOBHIOBATH TUIBKH MO TOPU30HTAI), Y (3aIIOBHIOBATH TLIBKH IO
BepTukani) abo BOTH (3amoBHIOBaTH K 110 TOPU30HTANI, TaK 1 IO BEPTUKA ).

e [lapametp expand 3i 3HaueHHsSM rUE Oo3HAYAE, MO €IEMEHT PO3TOPTAETHCS, 100
3aIMOBHUTH OyIb-IKUHW TIPOCTIp, SIKU 1HAKIIIE HE BUKOPUCTOBYETHCS Y (hpeimi.

CTBOpEeHHS TEKCTOBOTO TOJIs y Tepiomy (pperimi metogom Text

textField = Text(framel

textField.pack(

Pucynok 2.2.7. Jlonomixkni ppeiimu.

3 mapaMeTpamu:
e Komip — Ounuit

e Bucora — 10 mikcemniB
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e [Hupuna — 50 mikceniB

e [Hpudrt — 30 mikcenis

e \Wrap — nepeHeceHHs Ha HACTYIHY CTPOKY IO CJIOBaM

CtBOpeHHs JBOX KHOINOK Ha Jpyromy (permi. [lami 10 1uX KHOMOK OyAyTh

npuB’si3ani meroau MachineLearn ta WhatlsTextTone.

Pucynok 2.2.8. Knoniku inTepdeiicy.

Haszpa meprroi kmonku Submit. Jlo Hel npus’szanmii meton btnTextProcessStart.
Knomka po3MiiieHa y jiBiif 4acTHHI HUKHBOTO peiimy.

HazBa gnpyroi kHomku btnMachlLearn, 1ii HaTWCKkaHHS 3allycKae METOJ
btnMachLearnStart, kHomka po3MilieHa 3 paBoOi YaCTUHU HIKHBOTO (periMy

[Tomst nyist HaMamITYBaHHS KUTBKOCTI KJIIFOYOBHUX CIIIB 1 BIICOTKY CyMapi3allii TeKCTy

pO3TalIoBaHi MOMDX KHOITOK

Pucynok 2.2.9. HanamryBanHs HEHpOHHOT MEpExXi.

Meton btnTextProcessStart 3unTye BMICT TEKCTOBUX TOJIeH 3 HalalITyBaHHIMU

KUIBKOCTI KJIFOUOBHMX CJIB, BIJICOTKa cyMapizalii 1 mojie 3 TeKCToOM. Mae mnepeBipKy
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BBEJICHUX 3HAYEHb Y JIaH1 MoJIsl. 3amycKae aHali3 TEeKCTY.

btnMachLear

mes

Pucynok 2.2.11. Meton btnMachLearnStart.
Meron btnMachLearnStart 3amyckae meton MachineLearn, mepemarount B HBOTO
sgaueHHs 10000 — kUIBKICTH HaliyacTillle BXXKUBAHUX ciIiB 1 50 — MakcuMabHa JOBXUHA

BinryKy. Exzemmsp kmacy Learning cTBopeHuMii 3a3a1€Tib.

3) Kitac TextAnalysis
[Tpu 3anycky Bunukae nomunka UserWarning: detected Windows;
[i MmosxHa TIPHOPATH KOLOM:

warnings.filterwarnings(action="ignore', category=UserWarning, module='gensim’)
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ImnopT 6i0m10TEK:

Pucynok 2.2.12. Bioniorexu kinacy TextAnalysis.

Ckopouye KUIBKICTh p€YEHb B TEKCTI, 3aJIUIIAOYH JUIIIE T1 PEUCHHS, SIKI MalOTh CEHC,
30epirae CKOpOUYECHUHN TEKCT Yy Mot Sum_text.

BusiBiisie y TekcTi KII090BI c10Ba 1 30epirae ix y moui text_keys.

3anyckae metroq WhatlsTextTone knacy TextTone, nmepenaBiiu B Hporo mose text.
[ToBepTae KOpPTEXk 3 TOHAJIBHOCTIO TEKCTy, CyMapi30BaHUM TEKCTOM Ta KIFOYOBHMH
CJIIOBaMH TEKCTY.

[ToBepnene Mmeromom AnalizeTheText 3HaueHHS OIIHKM BHUPIIIYE TOHAJIBHICTD
TeKCTy. SKio 3HadeHHs1 Ounbie abo gopiBHIOE 0.5, BIATYK BBAKAETHCS MO3UTHUBHHUM 1
KOPHUCTYBay OTPUMYE MOBIIOMJIEHHSI B OKPEMOMY BIKHI:

Review is positive

Shortly: Ckopouenwuii Tekct

Key words: Kiro4oBi c10Ba TEKCTY.

Sxuro 3HauenHs mexie 0.5, BIATYK BBAXKAE€ThCS HETATUBHUM 1 KOPUCTYBa4Y OTPUMYE
[MOBIJIOMJICHHS ;

Review is negative. Please read all review

Shortly: Ckopouenwuii Tekct

Key words: KiirodoBi ciioBa TEKCTY.



# GUI Python
o Review is positive
Shortly:

Aweek ago | ordered an umbrella from Happy Rain.

Umbrella received the next day after ordering.

Key words:

umbrella

product

good

description

complete picture
definitely recommend
attentive

week
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®  § GUIPython *®

o Review is negative, Please read all review

Shortly:
It was important to receive the order the next day, asitis a
gift.

Key words:
justin
ardering
price

agreed chose
terrible

store

days

ship
misheard

Pucynok 2.2.13. Pe3ynbTaTi aHami3y TEKCTY.

Pucynok 2.2.14. Meton AnalizeTheText.

4) Kimac MachineLearn — HaBuaHHS HEHpOHHOT Mepexi 1 TOKepizaTopy, 30epeKeHHS

ix y daiin.

[TiaxmroyeHHs 010110TEK.
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Pucynok 2.2.15. Bioniorexu kiacy MachineLearn.
Merton Learnlt npuiimae 3Ha4eHHss NUM_WOrds — KyJIbKYyCTb CITiB y BIATYKY Ta
max_review_len — MakcuMasibHy JJOBXKUHY BiJITYKY.
3aBaHTaXeHHs (paiily 3 TPEHYBaJIbHUMU JaHUMHU train.Ccsv, K1l po3MIillICHUN y

KaTajo3l 3 IIPOCKTOM.

Pucynok 2.2.16. 3aBanTtaxkenns ¢ainy y metosi Learnit.

HasBa cToBO1iB y (aiini 3amana taka:

1. Score — oriHKa BiIryKy

2. Useless Column — cToBmens He BUKOPUCTOBYIOETHCS Y TTPOCKTI

3. Review - Biaryk

Biaryku po3miiieHi y mosi reviews:

reviews = train['Review']

[lepeTBOpenns m’ aTOaMLHOT OIIHKY Y (aitny y onuawmii u Hymi. [e 1, 2, 3 6amm = 0

— HETaTUBHUM BIATYK, a 4 Ta 5 = 1 — MO3UTUBHUYN BIATYK:

y_train = round(train['Score'] % 0.86)
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Pucynok 2.2.17. CTBOpeHHS TOKEHI3aTOPY Ta TOKEH13al[isl TEKCTY.

30epekeHHs TOKEHI30BaHKUX BIATYKIB y ¢aiuri ¢popmaty json tokenized.json.

Pucynok 2.2.18. 36epexenns daiiny tokenized.json.

[lepeTBOpeHHsT TEKCTy 3 BIATYKaMu Ha 4YuCIoBe ysaBIeHHsA. OOMexXeHHs
MaKCUMaJIbHOI TIOBXXKUHM BiATykiB y 50 cmiB. Ti, mo goBmie OyayTh CKOPOYEHI, Ti M0

KopoTHic — IIOHOBHeHi HYJIMU.

Pucynok 2.2.19. YucnoBe ysSBIECHHS TEKCTY.

CTBOpeHHS Ta KOMITUIAIISI HEUPOHHOT MEpexi.

Pucynok 2.2.20. Kox HelipoHHOT Mepexi.

Mepexa tumy Sequential ¢ Tppoma mapamu:

[lepmmit map Embedding, sxuii cTBOpro€ IIiibHE BEKTOPHE YSBICHHS CIIiB 3
noBxuHOI BekTopa 64, 10000 HaiiyacTimie BUKOPUCTAaHUX Yy CIOBHHKY CJIiB 1
MaKCUMaJlbHa JOBXHHA BINryKy — 50. Biaryku, siki mgoBme 50 cIliB CKOPOYYIOTHCA,
Kopotiii 3a 50 ciiB BIATYKH JOTIOBHIOIOTHCS HYJISIMHU.

Hpyruii map LSTM 3 32 kinituakamu (cells)

Tpertiit map BUXiAHUHN 3 OJHUM HelpoHOM. DYHKIIIS aKTUBALlll — CUTMOI/IHA.

[Ticns cTBOpeHHs MO/l MOXKHA HANAIITYBaTH 1i 31 BTpaTaMy Ta METpUKaMU
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Onrtumizatop adam - 1me METOA CTOXaCTUYHOTO TPAJIEHTHOTO CIYCKY, SKHIA
0a3yeTbCs HA aIallTUBHINA OL[IHILII MOMEHTIB MEPLIOro Ta IPYroro NopsaKy.

OyHKI[IS TOMUJIKM — OlHapHa MepexpecHa EHTPOIis, L€ METPHUKa, L0 J03BOJISIE
OLIIHUTH, HACKUIbKU J00pe QYHKIIOHYE MOJIENb KIacu(piKallii B MAIIMHHOMY.

3a3BHuail BUKOPUCTOBYETHCS metrics=['accuracy'] - yacTka mpaBUILHUX BIAMOBIACH.

val_accuracy - yactka mpaBHIIbHUX BIAMOBIIEH Ha MEPEBIPOYHHUX JTAHUX.

history = model.fit(x_train

) -L- ra l -

Pucynok 2.2.21. HaBuaHHs1 HeHPOHHOI MEpEXKI.

X_train — TekcThI MPeoOpa30BaHbl B UNCIIOBOM BHI.

Y _train — npaBuibHbIe 0TBeTHI. OIIHKY BIATYKIB Y TpOHYBajbHI# BHOipIti 0 Ta 1

KinbkicTs enox — 5

Po3mip miniBubGipku — 128

Jlns nepeBipku Oyzae BukopuctoByBatich 10% manux - validation_split=0.1.

Callbacks — crincok konbexis.

Ha koxHiit enoci Koris MoJienTi 3 HalKpaluM pe3ysbpraTtoM val accuracy
30epiraeTbes y Katajor 3 mpoekToM y (daiini best model.h5. 36epexkeny Moaens MoKHa

BUKOPHCTOBYBATH 0€3 HEOOXITHOCTI 3aHOBO HABYATH HEHPOHHY MEPEIKY.

Pucynoxk 2.2.22. 36epexenns ¢aiury best_model.h5.

5) Knac TextTone — oliHKa TOHAJILHOCTI TEKCTY.

ITigxnroueHHs 610/110TEK.
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Pucynok 2.2.23. bibniorexu knacy TextTone.
Meton WhatlsTextTone npuitmae Tekct y none text. /lani cTtBoproeTbes HepoHHA

MCPCiKa A aHaHiBy TCKCTY.

Pucynok 2.2.24. TTouatox metoay WhatlsTextTone.

Mepexa tamy Sequential ¢ Tppoma 1rapamu:

[lepmmit map Embedding, sxuii cTBOpro€ IiibHE BEKTOPHE YSIBICHHS CIIiB 3
IoBXHHOIO BekTopa 64, 10000 HaifyacTtimie BUKOPUCTAaHUX Yy CIOBHHKY CIIiB 1
MaKcUMallbHa JOBXHHA BINryKy — 50. Biaryku, siki moBmie 50 cIiB CKOPOYYIOTHCS,
kopotmii 3a 50 ciiB BIATYKH JOTOBHIOKOTHCS HyJsmu. [pyruit map LSTM 3 32
kiituHkamu (cells). Tperiit map BuUXimHUN 3 OgHHM HepoHOM. DyHKINiS akTHBAIii —

curmoinHa. [licis cTBOpeHHS MOIeIi MOYKHA HAMAIITYBATH i 31 BTpaTaMu Ta METPUKAMHU.

Pucynok 2.2.25. Komminsitis Moeri.
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Onrtumizatop adam - 1me METOA CTOXaCTUYHOTO TPAJIEHTHOTO CIYCKY, SKHIA
0a3yeTbCs HA aIallTUBHINA OL[IHILII MOMEHTIB MEPLIOro Ta IPYroro NopsaKy.
OyHKI[IS TOMUJIKM — OlHapHa MepexpecHa EHTPOIis, L€ METPHUKa, L0 J03BOJISIE
OLIIHUTH, HACKUIbKU J0Ope QYHKIIOHY€E MOJIENb KiIacu(piKallii B MAIIMHHOMY.
3a3BHuail BUKOPUCTOBYETHCS metrics=['accuracy'] - yacTka mpaBUILHUX BIMOBIACH
3aBaHTa)KEHHS] HABYEHHOT MOJIENI:
model.load_weights(model_save path)

3aBaHTaKCHHS HAaBYCHOT'O TOKCHiB&TOpy

Pucynok 2.2.26. 3untyBaHHs ¢aiiia 3 TOKEHI3aTOPOM.
[lepeTBOpEeHHS TEKCTy 3 BIATYyKAaMH Ha 4YHCIOBE ysABIeHHA. OOMeXCHHS
MaKCUMaJIbHOI TIOBXXKUHM BiArykiB y 50 cmiB. Ti, mo moBmie OyayTh CKOpOYEHI, Ti M0

KOPOTIIIE — TOTOBHEH1 HYJISIMU.

(result[[B]])

Pucynok 2.2.27. Kinens metogy WhatlsTextTone.

B mouti result meto moBepTae 3HAYCHHS OI[IHKA MOJIEII.

MachinelLeamn

TextAnalysis

Pucynok 2.2.28 Cxema MoayiIiB.
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3. BUKOPUCTAHHSA TA TECTYBAHHSA JOJATKY

3.1. lIpukjaaa BUKOPUCTAHHSA

[Ipuknag HeraTMBHOTO BIATYKY B3STUH 3 Mapkerivieiicy Prom.ua, Ta
nepeKIacHui Ha aHTiiicbky MoBy y Google translate:

It was awful. It was important to receive the order the next day, as it is a gift. They
called back quickly, I quickly paid, but the bag was never delivered, neither the next day
nor the day after tomorrow. | called back myself, the wallet was not available, although
it was listed on the site. Instead, the company offered a similar wallet for the same price.
Agreed, chose Justin's free shipping. It was 04/13/20! Didn't ship on time! | call and they
say you misheard. Sending to you on Friday (5 days from the date of order). Received the
parcel on Monday 04/20/20. the price increases by 56 UAH. The operator Justin explains
to you the delivery of 33 UAH and the transfer of funds of 22 UAH! | do not recommend
ordering from this terrible store, the seller is unreliable. | hope that at least there will be
no problems with the return of money, since this bag is no longer needed. It was a
disgusting experience

Hapuanns BinOyBaeTbes Ha 3 MITH BiIryKax y (aitii train.csv, po3MillIeHOMY Y Tarili

3 mMpoeKToM. J[J1s moyaTky HaBYaHHS HEOOX1IHO HATUCHYTH KHONIKY «Hapuanus HM».

# Smart Opinion — O .

I HaguanHaa HM Enter count of keywords Enter % of summarization Submit

Pucynok 3.1.1. 3anyck naBuanass HM
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HaBuanns 3aiimae o 40-50 XBUJIMH Ha KOKHIN €I10C1, BCHOTO 4 €ITOXH.

Pucynok 3.1.2. Tlponiecc nHapyanuss HM
B mporieci HaBuaHHs y mamiqi 3 MPOEKTOM CTBOPIOIOThCs (aiiinm tokenized.json —
HaBYEHUI TokeH13aTop Ta best model.h5S — naBuena moxens HeipoHHOi Mepexi. Lli

(aiii BUKOPUCTOBYIOTHCS JIJIsl aHAJI3Y TEKCTY.

# Done >

o Meural network has been trained

Has4yanHaa HM |_ Enter count of keywords Enter % of summarization Submit

Jnst aHamizy TEKCTy HEOOXiTHO BCTaBUTH HOTO y TEKCTOBE TIONiE€ JOAATKY,
HAJIAIMTYBAaTH KUTBKICTh KIIOYOBHMX CJIIB Yy TOJie TOpsA 3 migkaskoro «Enter count of
keywords», i BimcoTok cymapizamii y mosie mopsnm 3 minkaskoro «Enter % of
summarization» — BITHOIICHHS TEKCTy y pe3yJbTaTi A0 HEOOpoOJieHOro TekcTy. Ta

HATHCHYTH «Submit»,



# Smart Opinien - O X

It was awful. It was important to receive the order the next day, asitisa
gift. They called back quickly, | quickly paid, but the bag was never
delivered, neither the next day nor the day after tomorrow. | called back
myself, the wallet was not available, although it was listed on the site.
Instead, the company offered a similar wallet for the same price. Agreed,
chose Justin's free shipping. It was 04/13/20! Didn't ship ontimel | call
and they say you misheard. Sending to you on Friday (5 days from the
date of order). Received the parcel on Monday 04/20/20. the price
increases by 56 UAH. The operator Justin explains to you the delivery of
33 UAH and the transfer of funds of 22 UAH! | do not recommend ordering
from this terrible store, the seller is unreliable. | hope that at least there will
be no problems with the return of money, since this bag is no longer
needed. It was a disgusting experience

HaguanHas HW ‘ 6 Enter count of keywords |50  Enter % of summarization | Submit

Pucynok 3.1.3. Iatepdeiic po3pobiaeHoro 101aTKYy.

Amnani3 tekcry TpuBae 9-15 cekyHa. Pe3ynbTaT npeactaBieHuil B OKpeMOMY BiKH1

i # Result )4

Result of analisis
Review is negative, Please read all review

Shortly:

It was important to receive the order the next day, as itis a
gift. 2|
They called back quickly, | quickly paid, but the bag was never |
delivered, neither the next day nor the day after tomarrow., |
| called back myself, the wallet was not available, although it
wias listed on the site, 8|
Instead, the company offered a similar wallet for the same
price.

Agreed, chose Justin's free shipping.

Didn't ship on time!

Sending to you on Friday (5 days from the date of order).

s R W

— N

Key words:
ordering
justin free
price

agreed chose

Pucynoxk 3.1.4. Pesynbrar ananizy B iHTepdeici.
Result of analisis — Pesynbrar aHamizy TekcTy 3 migka3koro «byns jiacka,
MPOYHMTANTE YBECh BIIT'YK», IKIIO BiAryk HeratuBHHEA. Shortly — ckopouenwmii Ha 50%

TekcT. Key words — KITro4oBi CJIOBa TEKCTY.
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3.2. TecTt Keiicu

TekcT It TeCTyBaHHA:

Good afternoon! | want to leave a review about my order. A week ago | ordered an
umbrella from Happy Rain. | would like to commend the work of the staff. | did not
have to call several times myself to find out information about the timing and most of
delivery. I received all information very quickly. The consultant's communication was
polite and attentive. Thank you very much for this service! | will definitely recommend
you to friends and acquaintances. The product photos on the site are good, you can
immediately understand what kind of product, a good description, gives a complete
picture of the product. Umbrella received the next day after ordering. The quality of the
umbrella is excellent. It’s all the same + that they didn’t postpone my order in a distant

box). They promised to deliver on Tuesday, but delivered on Monday.

User Interface System

BeegeHHA TekcTy Ta
napameTpie
cymapizawn

Hae4aHHA Mepexi

Janyck HAaB4aHHA
HM

3bepexeHHs HaBqeHo!
Mogeni

AHanNi3 TEKCTY HABYEHOD
MOAENH

User

-------

OTpyUMaHHA pesynkTaTie Bueig pesyneTaTie aHanizy

dHannzy TekcTa

Pucynok 3.1.5. [liarpama akTUBHOCT1 JJOAATKY.
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TexHiuH1 3aBAaHHS:

— MOXJIUBICTh HAKCATH, BCTABUTHU 3 Oydepy 0OMIHY, BUJATUTH TEKCT Y TEKCTOBOMY
OJT1 10JIaTKY

1. 3amycTtuTH nporpamy;

2. CKoIiIoBaTH TEKCT JUIsl TECTYBAaHHS;

3. BcraBuTH TEKCT B MOJE AJI TEKCTY Y MPOTPaMi.

OuikyBaHUM pe3yJbTaT:

TekcT BcTaBUBCS Y 0oJie it TCKCTY.

— MOXJIMBICTh HABYAHHS HEUPOHHOT MEPEXKi:
1. 3amycTtuTH nporpamy,
2. Harucnytu kHonky «HaBuanus HM».
OudikyBaHUI pe3ybTaT:
HaBuanus mepexi novanocs. Ilicast Horo 3aBeplieHHsI y KaTano3l 3 IPOEKTOM

cTBOpWIHCH (haitnu tokenized.json Ta best model.h5.

— MOXIUBICTh HAJaIITYyBaTU JOBXHHY OYIKYBAaHOTO CKOPOUEHOTO TEKCTY.
MOXNIHMBICTh HaNAIITYBaTH KUIBKICTh OYIKYBAaHHMX KIIOUOBHX CJiB. MOXJIUBICTH
3aIyCTHTH aHaTI3 TEKCTy. MOXKIIMBICTh OTPUMATH PE3yiIbTaT aHAJI3Y:

1. 3amyctutH nporpamy;

2. BcraBuTH TEKCT JJIs TECTYBaHHS,

3. VY momi 3miBa Bix migkasku «Enter % of summarization» BBectu uncio 10;

4. 'Y momi 3miBa Bix minka3ku «Enter count of keywordsy» Bectu uncino 9;

5. Harucaytu kHOTKY «Submit»

OuikyBaHU# pPe3yNIbTaT:

[Iporpama mpoBena anamni3 Tekcty. [licis aHamizy 3’ IBUJIOCH BIKHO 31 CKOPOUEHUM

Ha 90% TeKCTOM 1 9 KIIFOUOBUMH CJIOBAMMU.

— IlepeBipka BBeneHux 3HaueHb y nojsi «Enter % of summarization» ta «Enter count
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of keywords»:

1. 3anycTuTn nporpamy;

2. BcTaBHUTH TEKCT JJIs TECTYBaHHS;

3. Y mom 3miBa Bing miakasku «Enter % of summarization» BBectH OykBY abo
criemiaabHUM CUMBOJI;

4. 'V mom 3miBa Bin migkaszku «Enter count of keywords» BBectn OykBYy abo
CHeIiaIbHUI CUMBOJT;

5. Hartucuytu kHOmKy «Submit»

OuikyBaHUH pe3yJsbTaT:

3’sIBUIOCH BIKHO 3 TOMUJIKOK "Percent of summarization must be integer" Ta BikHO

3 nommwiikoro "Count of keywords must be integer".

3.3. HoganbmMii pO3BUTOK NMPOEKTY

PesynbTaTn anpabartii mokasaiu, 0 aHaIi3 TEKCTY BiIOYBa€ThCs O€3 MOMIIIOK. |
X0y4a pe3yJabTaT aHaTI3y 3aJ0BUILHUM, MpuOan3Ho 86% MpaBUILHUX BIAMOBIAEH, 3MiHA
JICHKUX TTapaMeTpiB HEMPOHHOI MEPEekKi MOKE TTOKPAIITUTH PE3YJIbTaT il HAaBUaHHSI.
Bubip inmoro tumy mepexi (GRU 3amicts LSTM) He nokparirye sikocTi aHamizy. Ae
nigoip mapaMeTpiB - KUIBKICTh MIAPIB, KIIBKICTh HEUPOHIB Y Iapi 1 T.J. - IPSIMO
BIUTMBAIOTh HA SKICTh HaBYaHHS. TakoXK Ha pe3yNbTaT ii HaBYaHHS MMO3UTHBHO BILTUHE

OUTBIII SIKICHO ITIITOTOBJICHA HAaBYajbHA BHOIPKA.

3apa3 OUTBIIICTh TOAATKIB HE POOIATHCSA HA IEKCTOI IIaTPopMi, CydacHOMY
KOPHUCTYBaueB1 3pyUHIIle CKOPUCTATUCS TOAATKOM Y MOOiNbHIHM abo BeO Bepcii. Tomy

Smart Opinion HeobOxigHa po3podka APl mis kpocruraropMeHHOCTI.
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4. BACHOBKHA

Po6oTa Mana Ha MeT1 OTJIsi]T HEUPOHHUX MEPEXK, SIK1 MOJICTIOIOTh MPOIIECH JTH0JICHKOTO
CHOPUMHSATTS, Ta CTBOPEHHSA 3aCTOCYHKY, SIKUH MPOJEMOHCTPYE pPOOOTY HEUPOHHOI
MepexXi Ha MPUKJIal pO3Mi3HABAHHS TOHAJIBHOCTI TEKCTY, 3MEHIIUTh 00’ €MHUN TEKCT 1
BHBEJI€ KOPUCTYBauy KIIOUOBI CIOBA TEKCTY.

1. byna migiOpana 6a3a BiATYKIB JUIsl TPEHYBaHHS HEHPOHHOT Mepexi. baza maina
3 000 000 TpeHyBambHUX TEKCTIB, 110 3abecneunsio BUCOKY edexkTuBHITH HM.

2. Bbyna ctBopena 1 HaBueHa HelipoHHa Mepexxa. HaBuena mogens HM 36epeskena

y Mariii 3 IPOEKTOM.

3. byB cTBOpeHHii cymapizaTop TEKCTY, KU CKOPOUYY€E HOTO 1 BUBOAUTH KIIFOUOBI
CJIOBA.
4, byB cBopenmit mpoctuit rpadiunuii  iHTepdenc, SKMA  A03BOJISE

MPOJIEMOHCTPYBATH pOOOTY JAOJATKY.

5. JlonaTok OyB MPOTECTOBAHMI HA MMO3UTHBHOMY 1 HETATHUBHOMY BiATYKaXx.

Benukuii BiICOTOK yCITiXy Y HaBUaHHI HEHPOHHOIX MEPEXk1 3aJIeKUTh BiJI MPABUIIBLHO
migi0paHuX JaHHUX 1)1 HaB4aHHs. [1i 9ac maroToBKy HaBYaIbHOTO JaTaCeTy BUHUKIIH
Taki IpoOIeMu:

Pi3HOp1AHICTB - BUOIPKH YACTO CTBOPIOIOTHCS IUISIXOM 00'€THAaHHS 06aratbox JKepen
JAHWX, [0 BIAMOBIZAIOTH PI3HUM IpylaM Ta MarOTh pi3HUU BuA. [IpuBeneHHs pi3HHX

IpyI JaHUX A0 OJHOTO BHaY gonoMoke HM sikicHiIIe HAaBUYNTHCH.

HarpomamkenHas mymy - BUMarae TEpeBIPKH OJHOYACHO 0araThboX MapameTpiB.
[ToMunIKM HaKOMUYYIOTHCS TOJi, KOJM PIlIEHHS 3aJeKHUTh BiJl BEJIMKOI KIUTBKOCTI
napameTpiB. Edekt HakomudeHHs myMy OCOOJIMBO BIAYYBAETHCS y BEIMKUX BHOIpKax 1

HaBITh MOXE TIEPEKPUBATH ICTUHHI CUTHAJIH.

XuOHA KOPEIAIisA y CTATUCTHUII BITHOCUTBCS JI0 3B'SI3KY MIXK JBOMA 3MIHHUMH, STKHHA
3MA€THCA NPUYMHHUM, aje He € TakuM. XHUOHA KOpeJAIlis MOXXE IPHU3BECTH 0
MMOMMIJIKOBMX HAaYKOBHX BIJKPHUTTIB Ta HEMPABUJIBbHUX CTaTUCTUYHHX BHUCHOBKIB. BoHa

4acTO BUHUKAE, SIKIIO PO3MIP HABUAJIbHOI BUOIPKHU 3aHAATO MaJIMA.
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5. HEPEJIIK IOCUJIAHb

1. Principles of training multi-layer neural network using
backpropagation| Enektponuumii pecypc] — pexKUM JOCTYIIY:
http://galaxy.agh.edu.pl/~vlsi/Al/backp_t_en/backprop.html

2. Donald O. Hebb and the Organization of Behavior /- 1949p.

3. Encoder-Decoder Models for Natural Language Processing [Enexkrponnuii
pecype]. — Pexxum poctymy: https://www.baeldung.com/cs/nlp-encoder-decoder-models.

4. Michele D. Estebon: Perceptrons: An Associative Learning Network /- Virginia
Tech CS 3604 1997.

5. Warren S. McCulloch & Walter Pitts: A logical calculus of the ideas immanent in
nervous activity /- Routledge 1968.

6. Hapuanus HeiiponHux wmepex [Enexkrponnmii pecypc]. — Pexum nocryny:
https://studfile.net/preview/5461803/.

7. Deep Learning Interview questions and answers [Enektponnuii pecypc]. — Peskum
noctymy: https://www.i2tutorials.com/what-are-different-layers-in-neural-networks/

8. Frank Rosenblatt: Principles of Neurodynamics /- Cornell Aeronautical Laboratory
1961.

9. Odimiitamii  caiit  python [Enextponuuii pecypc]. — Pexum gocrymy:
https://www.python.org

10. Predictive Analytics: Regression Analysis with LSTM, GRU and BIiLSTM in
TensorFlow [Enekrponnmii pecypc]. — Pesxxum gocrymy: https://towardsdatascience.com

11. O¢imitinmii BeO-calit Tensorflow [Enexrponnuii pecypc]. — Pexxum moctymy:
https://www.tensorflow.org

12. Callbacks API [Enextponnmuii pecypc]. — Pexxum nocrtymy: https://keras.io

13. Odimiitanii  caiit  Jetbrains [Emektponnuii pecypc]. — Pexum goctymy:
https://www.jetbrains.com

14. Odimitiamic  caidt Gensim [Emektponruii  pecypc]. — Pexumm mgoctymy:
https://radimrehurek.com/gensim_3.8.3

15. “Word2Vec Tutorial - The Skip-Gram Model” [Enexktponnuii pecypc]. — Pexxum
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JOCTYIY: https://mccormickml.com/2016/04/19/word2vec-tutorial-the-skip-gram-
model/

16. Word2Vec Tutorial Part 2 - Negative Sampling [Enextponnuii pecypc]. — Pexxum
JOCTYIY: https://mccormickml.com/2017/01/11/word2vec-tutorial-part-2-negative-
sampling/

17. Tomas Mikolov, Wen-Tau Yih, Geoffrey Zweig: Linguistic Regularities in
Continuous Space Word Representations [Enexktponnuii pecypc]. — Pexum goctymy:
https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/rvecs.pdf

18. Pecypc 3 roroBumu Habopamu gaHux juisi HaBuaHHss HM [EnexkTponnuii pecypcl].
— Pexxum moctymy: https://course.fast.ai/datasets.

19. Jlamko O.B. Ilpo6nemu ananizy Big Data. CyvacHi iHTenekTyanbH1 iHbOpMaIliitHi
TEXHOJIOT1i B Haylll Ha OCBITI : maTepiasii MiKHap. Hayk.-mipakT. koH}., M. Kuis
05.04.2022 / epx. yu-T TenekomyHikaiiii, @-1 iHd. TexHomorii. Kuis, 2022. C. 1-2

20. Jlamko O.B. BektopHe mnoganHs TekcTy. HaykoBo-TexHiuHAa KOH(EpEeHIlis
«3acTtocyBanHs nporpamuoro 3abesnederHs B IKT : matepianu MikHap. HayK.-TIPaKT.
koH(., M. KuiB 20.04.2022 / [lepx. yH-T TenexkomyHikarii, @-t ind. TexHomorii. Kuis,

2022.C. 1-2



6. AEMOHCTPAIIHI MATEPIAJIN

NEPKABHHH VHIBEPCHTET TEJTEKOMYHIKATTTH

HABYAIbHO-HAYKOBHH IHCTHTY T IHPOPMALITHHHX ‘f’
TEXHOTOT'TH N

Po3pobka cuctemun 0bpobrm Bigrykie 3 BUKOpUCTaHHAM 3acobis
mosu Python

BuEOHAR CTYOEHT 5 Kypry

npymw M3-51
Nawko Onexcid BikTopoBr4
KepieHuk poboTi

Koba Angpid BoprucoBry
Kuia — 2022

META, OB'EKT TA NMPEAMET OOCNIAXXEHHA

o Mema po6omu — 3MeHWeHHs Yacy eUmpaJyeHo20 Ha aHanis
0b'emMHO20 meKkcmy 3a paxyHoK asmomamusauii npouecy
HeLlPOHHOIO Mepexelo.

o O6’ckm docnidweHHA — npoyec aHanisy ob'eMHo20 mekcmy.

s [Npedmem JdocnidxeHHs — npozpamHe 3abecriedeqHHsa ons
asmomMamuy4Ho20 aHanizy mekcmy.
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AHANIZ ICHYKOHUX PILLEHb
fj QuillBot

homps:Sguillbot conysmmmarnze oRIaiR pecype Ana cysapizami texery. Mae npoctid seld inTeppefic 2 nones
/U BRCJICHHA TEKECTY. GNoKOM B HEOMY BHEOQATECH KIRHORT CIORA TERCTY H [ CROPOMEHOND TeRCTY. LB ETS
HMIT Ha 200 cuie. Mae Hanamryeassd oShots ma clongs SKe T0IR0MRE DMIHETH JORRHHY OTPHMAHOND TC0A
cyMapizanil rekcry. Cepric He 18 OMIHKY TOHAIEHOCTT TeKCTY 1 KOPHCTYEAYY J0BOANTRCH NEPETHTYREATH BIATYE
HHARITE HKIID BIH DOTHEHNEA | Hesmae Herafinot norpetn & peakiil #a Heoro.

el Text Compactorjes

btz arww fexicompactor.com ORIAfTH pecypo Ui cysmapizami tekcty. Mag peryisTop BUICOTKY cysaapizami
TERCTY, BUMATKORD BUPTEE PeMeHHA & TEKCTY, CROpOUYReN fore, Cepoic He RIS KIKNMOR CI0RA Ta HE [I8E
CIIHEY TOHATRHOCTI TEKCTY,

AHATNI3 ICHYIOHKX PILLEHDL

]
'@ PARAPHRASER

hittps:www, paraphraser. iofext-summanzer oHTafH pecvpe IT8 cyMapizamil TexcTy. CyMapisye TeECT 3aHAITO
EOPOTEE, TA He Mac HATAOTVEAHE BLOIcOTRY cyMapizanil. Mae ¢vHEmIOHAT mepedpaivBanHd TEECTY. AKe
MPeICTARIAC COO0Hy IePelHT BESIeHer0 TERCTY 3 NIIKPSCTINBAHRIM KIIHoBIX cmip. Mac miMiT Ha EITLEICTE
BESISHHE CIIE, TMVIOVE OPoiTH Eamdy «f me pofoTs Deped BHEOPHCTAMILDM | BLIETOWTH AdBlock mona woro
Ha CTOPINNI 3'ABIACTRCA peklaMa. bed piarmodennd AdRBlock cropHCTATHCE dvHEIIco Paraphraser
HeMOETHEoN Ceppic He J3C OUiHEY TOHATEHOCT] TERCTY.

] esummarizer

hitpe esmmmanizer comMmam/Simmarize oHnaile pecypc U cyMapizami tekcry., Mag peryisTop crynesH
CYMMAPTIALIT TeRCTY, HEMI He npomoee, Hesanes o Bijl IHAMCHHA HATAIITYEAHAA aSwnmarize in N senfencess e
™ — EUIREICTR PEdeHR, BKY Xoue nodauHTH KOPHCTYEAY, CYMAPMIATOD RIMAE HEMIHHY KITRKICTh PeteHb.

Mo o ATH oOpeOoK TEKCTY NPONOHYE KYTIHTH OPeMiyM — MICEUHHI TiMIT Ge3R0mTORHOID BHEOPHCTARREA
BHUEpIARD. (CEpCIc HE BHIUIAE KIKYOB CI0EA TA HE JAE OUIHKY TOHATBHOCT] TERCTY
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TEXHIYHI 3SABOAHHA

1. Moxnusicms ranucamu, acmasumu 3 Byghepy obMiny, eudanumu mexkcm y
mekcmosoMy noni dodamky;

2. Moxnusicme 3anycmumu Has4yaHHA HelipoHHOI Mepexi;

3. Moxnugicms Hanawmyaamu JoaxuHy 0YiKy8aH020 CKOPOYeHO20 meKkemy;
4. Moxnuegicme Hanawmyeamu KinbKicme OYiKy8aHUX KIMYoauX crie,

5. Moxnueicme 3anycmumu aHdarnia mexkcmy,

6. Moxnueicme ompumMamu pesynbmain aHarnisy.

MPOIPAMHI 3ACOBW PEANI3ALLII

IDE Pycharm - cepepoevwe poapobkn moeu Python nporpamyeaHHs.
Hapae 3acobw gna aHaniay koay, rpadivHWiA HanarogXyeau,
IHCTPYMEHT ANA 3anycky HHIT-TECTIB Ta NiATPUMYE Beb-po3pobky.

Google Colaboratory - ue beakoluTOBHE IHTEPAKTUBHE XMapHEe
cepenoevlle ansa pobotu 3 kogom Big Google. MNpuHUMN Y Hel
Takuh Camui, AK Y peluTh oHNarnH pilleHb KOMNaHil: BoHA O03BONSAE
OHOYAacHO NpauloBaTh OeKinbKoM po3pobHUKam.
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BUKOPUCTAHHA TA TECTYBAHHA JOOATKY

,J:[JIFI MOYATKY HaBYAHHA HEOOXIIHO HATHCHYTH KHOIKY «Haguanns HM».

i Smart Dpinion - o 4
Hapuariapa HA Erter count of keywards Erter % of surmmanzation  Submit |

BUKOPUCTAHHA TA TECTYBAHHA OOOATKY

Hapuanns 3aiimae 1o 40-50 xsuiuy Ha KOxkHiH cnoci, Beboro 4 cnoxu. Hasycua
MOIE/Ib 30epiracThest 1 BUKOPHCTOBYETLCH B MailbyTHLOMY.

10
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BUKOPUCTAHHA TA TECTYBAHHA JOOATKY

F Senait Opisicn - u ] ™

It was awful | was impartan Lo recene the order the next day, asilisa
gift. They called back quickly, | quickly paid, but the bag was never
delivered, neither the next day nor the day after tomo maw, | called back
mysel, the wallet was not avaikable, afthough it was listed on the site
Instead, te company ofared & samilar walal Tor the same prce. Agnesd,
chose Juslin's free shippang. | was 040137200 Dadn'l ship on Gmeal | call
and they say you misheard. Sending to you on Friday (5 days from the
date of order) Received the parcel on Monday 0420040 the prce
increases by 56 UAH. The operator Jusin explains to vou the delveny of
3 UAH and the fransfer of Tunds of 22 UAH! | do ndl recommend ardenng
from this terrible store, the saller is unreliable. | hope thal al least there wil
be no problems with fhe return of money, since this bag is no longer
needed. it was a disgusting expenence

Hair~anmas HW B Ester count of kipessds 5 Enber % of sursmaiiestion | Subemit

Jhs ananisy TekeTy HeoOXIHO
BCTABHTH OO ¥ TEKCTOBE 110J1¢
JNOMATKY, HANALWTYBATH
KUILKICTE KIIOYOBHX 1 BUICOTOK
CyMapizalii — BiAHOLICHHSA
TEKCTY ¥ PE3V/ILTATL 10
neobpodienoro tekery. Ta
HATHCHYTH «Submily,

11

BUKOPUCTAHHA TA TECTYBAHHA OOOATKY

§ Resun x
Result of anahiis
Rrwiev iy negalive. Pleaie rebd 8l ievitvw
hordly
" wad impodent to receve the nder the nied day, s itid s
it
Thay called back guickly, | quickly pasd Bul the BEg wal never
dilregred, Aeilhed 1he redd dig Aor the diy alted s,
L galled back mynel, 1he walled wad ol svailable, sRRSugh it
wiii liftd om Ehe Gl
ingbead, ime company offered a similas walle? Toe il sams
predd.
Ageend, chone Juikin's fred shipping.
Didn't ihip on time
Sersding bo you on Friday (S days from the date of ceder).
Key words
ordexing
justie free
price
agreed choge

AHANI3 TEKCTY TpUBae 9-15 cexyn,L
Pesynerar npencrasicHuii i
OKPEMOMY BIKHI,

Result of analisis — PesyawTar ananisy
TEKCTY 3 niakaskow «byib nacka,
HPOYHTAITE YBECH BULI'YKR, SAKLLO
BLUI'YE HETATHBHNIL

Shortly — ckopodcuuii ma 50% teker.
Key words — K/IIH0Y0BI ClI0BA TEKCTY.

12



73

AMNPOBALIA PE3YNIBTATIB OOCHIAXXEHHA

* JNlawko O.B. Npobnemu aHanisy Big Data. Cy4acHi iHTenekTyanbHi
iHbopmMaUuiiHi TexHonoril B HayLi Ha ocBiTi : maTepianu MixHap.
HayK.-NpakKT. koHd., m. Kuis 05.04.2022 / Nep. yH-T
TenekomyHikauin, ®-1 iHd. TexHonorin. Kuie, 2022. C. 1-2

* Jlawwko O.B. BekTopHe nogaHHA TeKCTY. HayKoBO-TeXHIYHA
KoH(pepeHUia «3acTocyBaHHA NporpamHoro 3abeznedyeHdHa B IKT :
maTepianu MixKHap. HayK.-NPakKT. KoHd., m. Kuis 20.04.2022 /
LNep. yH-T TenekomyHikauin, @-1 iHd. TexHonoriin. Kuis, 2022.C. 1-
2

BMCHOBKW

1. bByna nipibpaHa Gaza B 3 MNH BiArykie ANA TpeHyBaHHA HEWPOHHOI
Mepexi, Wwo 3abecneqmMno Bucoky epekTueHITe HM B 86%.

2. byna cTeopeHa | HaB4eHa HeWpoHHa mepexa. Haesdena mopens HM
abepexeHa y nanui 3 NpoekToM ANA NogankWoro BUKOPUCTaHHSA.

3. byB cTBOpEHMIA cymapiaatop TEKCTY, AKWK CKOpOYye MOro | BUBOAWTL
KN4oBi cnoea.

4. by ceBopeHWiA NpocTui rpadivyHMiA iHTepdelc, AKMA O03BONSAE
NpoaeMoHCTpYBaTH poBoTy O0OaTKY.

5. Nopartok Bye NpoTecToBaHWA Ha NO3UTUBHOMY | HEFTATMBHOMY BiaArykax.

10



OAKYHO 3A YBAI'Y!
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JIOJATOK A

Sys
UI

userInterdace = UI.UI
userInterdace.ShowUTI ()

warnings
gensim.summarization summarize
gensim.summarization keywords
TextTone

warnings.filterwarnings (

TextAnalysis:
textTone = TextTone.TextTone

AnalizeTheText ( sumar percent, keys count) :

( )

sumar text = summarize ( =sumar_ percent /

text keys = keywords ( =keys count)
feedback tone = TextAnalysis.textTone.WhatIsTextTone (

feedback tone ==
feedback tone = (
feedback tone >=
feedback tone =

feedback tone =

feedback tone, sumar text, text keys

tensorflow. .models Sequential
tensorflow. .layers Dense, Embedding, LSTM
tensorflow. utils
tensorflow. .preprocessing.sequence pad sequences
tensorflow. .preprocessing.text Tokenizer
tensorflow. .preprocessing.text tokenizer from json
math 7 7
Jjson
io

TextTone:
WhatIsTextTone (
( )

(

= Sequential ()
.add (Embedding (
.add (LSTM ( ))
.add (Dense (

.compile (




(

model.load weights (
(

data = json.load (f)
tokenizer = tokenizer from json (data)

(
sequence = tokenizer.texts to sequences ([ 1)
data = pad sequences (sequence =50)
result = model.predict (data)

(result[[0]])

tkinter %
tkinter messagebox
MachineLearning Learning
TextTone
TextAnalysis

UI:
textTone = TextTone.TextTone
textAnalize = TextAnalysis.TextAnalysis
dataSetLearning = Learning.Machinelearn
btnTextProcessStart () :

keys count = (UI.keysCountField.get (

messagebox.showinfo (

sumar percent = (UI.sumarPercentField.get (

messagebox.showinfo (

text = UIl.textField.get ( END)
analizeResult = UI.textAnalize.AnalizeTheText (text, sumar percent
keys count)
messagebox.showinfo ( +
analizeResult[0] +
+ analizeResult[1l] +

+ analizeResult[2])
btnMachLearnStart () :
UI.dataSetLearning.LearnIt (

ShowUI () :
UI.main window.mainloop ()

main window = Tk ()

main window.title (

main window.geometry (

framel = Frame (main window =
framel.pack( =TOP =BOTH




frame2 = Frame (main window
frame2.pack( =BOTTOM

textField = Text (framel =WORD)
textField.pack ( =BOTH

btnMachLearn = Button (frame?2 =btnMachLearnStart)
btnMachLearn.pack ( =LEFT)

btnTextProcess = Button (frame? =pbtnTextProcessStart)
btnTextProcess.pack ( =RIGHT)

sumarPercentLabel = Label (frame?2
sumarPercentLabel .pack ( =RIGHT)
sumarPercentField = Text (frame2
=10)
sumarPercentField.pack ( =RIGHT)

keysCountLabel = Label (frame2
keysCountLabel.pack ( =RIGHT)
keysCountField = Text (frame?
keysCountField.pack ( =RIGHT)

tensorflow.keras.models Sequential
tensorflow.keras.layers Dense, Embedding, LSTM, GRU
tensorflow.keras utils
tensorflow.keras.preprocessing.sequence pad sequences
tensorflow.keras.preprocessing.text Tokenizer
tensorflow.keras.callbacks ModelCheckpoint

pandas rd

numpy np

matplotlib.pyplot plt

math

Jjson

io

Machinelearn:

LearnIt ( max review len):

pd.read csv (

(

reviews

(

tokenizer = Tokenizer (




(

tokenizer.fit on texts (reviews)

(
tokenizer json = tokenizer.to json()
io.open (
f.write(json.dumps (tokenizer json

(

sequences = tokenizer.texts to sequences (reviews)

( )

x train = pad sequences (sequences =max review len)

(

= Sequential ()
.add (Embedding (
.add (LSTM ( ))

.add (Dense (
.compile (

model save path =
checkpoint callback = ModelCheckpoint (model save path

history = model.fit(x train
y train

=[checkpoint callback])

model.load weights (model save path)

(

test = pd.read csv (

)

test sequences = tokenizer.texts to sequences (test]

1)

x test = pad sequences (test sequences =max review len)
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(

model.evaluate (x test
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