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doidall

laipoal godi daopll clpal dpulul 8158 gclinnyl cl83ll jah 1 oaglgidill padill awiy pnc o4
wollill bloill go pleillg addy alily e 2liy aljldll Mailg  ddhill dnimill &dgo gle laipng ga
Mgjil alojjlgall go oda aglyii 2153 JisT dahil pronil yiguadll clolel doyd aliidi olUI pleill pad)

1sal jgoyl Apaii lay piy @il ddyhll jueil 6xdo dldiwo dohil pghil a8l go pal jady polpll

dnaio Gag elly J4 Jlhall 13a g aljighill dxal ailhll agjy Loyl )i TECH @lai uull
.lgediall guiaall 8aial go ddhog iyl pe 100%
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<<LJ_|_J_|_|éJ|J_LC %100



a4l daopll gle 81 goyloill polipll gledropll ga gclihnyl cl8ill ga galall piualallging
(@ lanilna jyi . Ggull ga dilaag

oyl o4 dyclinnyl elSAll o el laord) il dyloell Ayl yghi
dileyllg dralell dlogleall goai lay lajgni aiy oill 6jjll dilacllg dihihAillg duilyll lailigine
a.l_LamJI duylooll apulwll alnnAill elli Jga sloell

ploill il ilall aydill dylac el] Gaoy en dylaoll gy)loill

spaiiall abhaiall gle l@js)

Jloclg Jaall spiall Lladll Jga ddvdlio ailyaiiog elpall dliwlg dyphi gugiy dlodiwl pitw 13a J4
aapall yaaill

aijiivly Jnio Jgoao gi eyl jlaa sl go sginall Jagi

aais Jga Aolui Tjghio (Luiqi cagu
go dlajo 5 grunig ol pleill pili
«olpll pghi Jalpo

*

*

*
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wle 6)aall ailgal giaii .software aliopll pghi 0 anliyl grunil aluwwgoll gyluwall 151 pady
dalayl .diapelipyl alinll oa alpeill go waraillg ddibull Gylaill go pleillg dahiall ji¢ alilull go Joleoill
i STl gLapinell powy loo Jlaigaa Jud dloinell (Guhill Jalioy guiill gclihnll el8A1 a0y elly ol
&l @gojoll dnlloll Jiguodll Alépi soui (Gliwll 158 gbg Judilwall (o4 daldall JSliell izl avilég
(QA Testing) 63gall gloa JUIAY alinopll dwiia o0 graniio pn

chall i o éaldiwl qnal Guani go Jgaopall Jhais qia 1j4io [olip TECH @ihi ! 1al
sgiwoll qoud) clpn 1d go el paiall proni pi . gclihnll clM1 paATT (4l algalll o dijllg
oVl od paiell Goeiyw Jiolly .abAll doiVl aly alaiiall pghil daopll aliojjlgh o4 (Gooi) Ldgug
dlainall clhAYl waliial . pgyl o1aAiwl 51 janaell dopll alagleill jno Visual Studio Code J dpwlwl
6ax0io aldpiiy ggiio §pny 2o sgito gle (sgind dieoly dxlad lail .6aagll test aljlial cliilg
Hguoall glooll Guhill gdlg go polipll pghi cyydil dididall sl5hall allac go dauiig

ddiphll oday aiiyl pe quaill dinaio pladiwly polipll 13& (uyjai oy .dajidall pleill walaal guénil
watlsl @i gioluiu ey o] QYL glio Yy pailulg palac gu gadl go gguimall Ganis
dulelaill alnalall gi dpuyil Jgnall Jio deily dgui dds als hilwgll 8332io diogalsl lgog (sgimall gud)
igial] Jlas il 3 ggas of g8 @liavl 2okl pall o] Jg3all gl byl alasll gylaill g
Agonoll padilga phiiiul i paiSayg il Jaio
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Jo len Juial 6l 6)gy (od (ol cagu
clhAYl wliibl giag juiryl all cliil

chlig Jal raay w@peill pleill éale] ¢l pouwin
oldall elnnai ga AlAIl AT elloqy loo (pAl

dallenl augrall 2dlai Guhi ol elhii Ja } )

Jerdy elly G Seliwyloo qd dieuhll ol
"Sirall polipll 13a

wayioo gunniio ] @alhyl paloc spa il 38 @4 gginy gudjine gy dia elacl pay polipl|
.ddgojall ailoolallg dxillI aldpill go pay

l5\ﬂL|_Lu_II ploill sido Jdroloill alidill anh N éulg Jailwgll daeiall golipll (ggino puiiw
Agdrdn ayla o qaill lopo Ipole Lyjai jagi 6l5lho diy a1 s2dgallg

Ja dlgho dlila go sidall gle way gllg aldiall Ja gle pilall pleill gle polipll 138 pyani jay
plAi 4o 8acluo ol Jnapw ellyy plall . gulppll plell jlao gle Linii gl diidoll duwjlooll adlgo alizo
.(Hjgauiio clpa Jid go Jailo olelai giaa
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gguAll quuidy g .daopll gle @ihall gclihnyl cl83ll o4 ey (o] figuodll clale qypill ha Jgaguw
wa pal Jldll gin dlac guuai lailis go @il diloell aljlaallg dajeall daal gy goai dloli dig)
ddyphll oday . JVI ploill peai 4l softwares aliolpll pghil algaVl énal ggapinall gédipw . Jilaall
(Il @bt gle 6)adll go Jgonoll wailall alduhig cugll gdlgo go Jal alhjido praniy uMlhll pgdyw
Aclinll aglall allhiall dylil djlell jraniio jgigiiw
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Soclinnyl clSAll gd (analll o] glhii Ja
il ylac gt gt aoligll 1ia phiul
"dlull anngall od aclihnyl cl5All aoag



6aa10ll walaall

wclihnyl cl8All i .1 6aagll

autil aljghillg alleoll yaaig ddlall dilly gl] ajl,gl.;J, Jo neclihnyl cl8all e Lilljghill Julay *

w<lihnl el83ll o4 ploill 33loi o8 ladyhig dpnell alduill Joc paa ¢

6adoall alAdiall Ja o4 l@irila gao Julaig dgiall alpojjlgall aldyhig tsalio duwlpy ¢

wclihnyl cl83l aahill alilll dalleog dl4ya ga alaginillg clyjdallg guildoll diaal Julai +

dpadll alipll o4 laoaag alogleall pylii gle layilig alyall dapill pgado @liiul ¢
alilull 8lia 6)gag glgii .2 daagll

alilll Juai o6 @iléphig clna)l dplwll gyalaall elljy)

ducgill @Jl dradll go wédrilna Yl alilull daliroll glgill catinig ajang ¢

dputiyll Jaljoll aaaig davio alatll o] eliidl go il 8l 6)g3 Jalai #

alilwl dtyg hihaill deal gl egall hilui go alilull 6l 8ygal ddglll Jalyall calmAiul +

gronill algidg algallg daaiall elld o4 Loy alilll gaa alylac duwljy ¢

datonig laio ggaly il pnliell glc ju4jill go (Datawarehouse) allilwll grxgimo pgado caliiqiwl ¢

dual alwgloall elldsg ,goVlg dungnAll Adlgll Jlitollg .alilull 8jlal ddleiall droghiill wilgall Julai
wclihnyl el8All oa alilyll .3 aagll

alogleall Julail jslnallg ¢lgilllg cilgall dJJa_ngo,L.’JIJU,gJI ol alpwlul gldi *

lajgnig alilpll alaiul alidi plxaiwly alogleo o] alill Jigad dilac calin4iml ¢

el831 3laill alilyl plxiiwlg Mac] o4 l@inal padg (datasets) alilyll alegano (nilnag J41a dwlpy ¢

w<lihnyl
cayinillg cllw¥l elly o4 Loy .alpinll denlall pég calpill denlall 2ilaill diélio *
ALdiT o4 63gallg 8eladl] gan) lao laialleog alilul 8)1] gé 6318 ciluylaog 83330 cilgal plaiiwl ¢
wclihnyl cl8all

«whall |10 tecn

dolell wlhall

2Ll Ayaiil liyio Lislwd Joy loo dlledll pghill aliy 6jla]g (ugail dojll aljlacll pghi ¢
oclihnVl e8Il plaaiul

ac aaiill gelihnyl cl4all algal 2039 ,63gall aljlial diailg Aaiig hihAi ga aljlaoll glwisl
" ' lanpanig elhal

Glhill doulg duugall dohil proni o d dilinllg gugill diildg cla Ul galo (Guhig paa ¢

alpopll dunia ga Jled Jaiy ladyhig pronill blail pal glc wyeill



tecn 11| whall

a1l dohill .6 6aagll Jaaillg ddauuoll dalleollg jLiaVl alibudl uaei 4 6aagll
awaiag qclihnyl 5yl o4 paduhig palool duwlwll pualall padg cU8gll ajhi lidiul + il Il o8 ailanyl allwll Guhig padl gilanyl JUsiwl alias glal
Alaopll alnll aly alalivlg aldgiidlg bloil aanil alill alegonal Jndo galidiwl Juli elp]
dohiall alogleall aihii o l@dyhig LaglghiVl Julai ells o4 Loy ddjeall Jiiad dul) alill ge il o8 [@olxity Guuiillg Jol4illg cyhiill el g Loy ailill slac] aljlao pghi +
andyll aliull od alogleall (lajiwlg pshiii glc opfig VAl cugll pgado Julai * Laag carall gl sliwl ayllwl Guhiy alilyll alegoto qa 6agadall pydll 8)lsY dlled alagilyiul yai ¢
asall dahill dég dlled guunil laorg ddjeall dalizall cnlyiaill dijldog aydi ¢ Gl

*

wd laildyhig [aailhg padg anniall dahilllg dapeall gle doilall dahillg dyyall ciliwall dwljy degoao 63ga gl yuilaillg dranill aliar plaiiul alilll od 63gagoll clagall caydaiig apai *
“ agsall aljlyall Ll “ alilyl

alilul alaimlg VI pleill .7 8aagll doanll alill aliy o4 dduoll @lleoll alily pghill dlleo

(,5\13“ oleill <'j.,|,.LuLuJ3JIp.,|,_aLd.o.I|g dajeall walmisl alilac ouadi ¢ (._.g\.cl.i.h_lﬂ_\” clj'A“ Lg\ﬂ A__I._ﬁsil'“g &+on|93]| 5 6339“

laildyhig lail padg «alpill donla plei ailais jldll i dwlpy + allauiall Jal dwlw¥l palioll lgd laad yagy Lao .dtojjlgall prani aliagiliwl piadi

alill wyini qa l@idg @il gulidl 63310 alidi plaaiuly alainoll pydi + Jlallg glojll eun go el audil Julaill alidi Gulhig «lojjlghll \idoig delas Julai

6adoall @JUI ploill JAlio Jal laviyig laillac padg dynell aldpill dulpy ¢ aaliro aildlp o4 Laiclas dijlaog laloc d1a)4 paag jall aliojjlgh Gubig duly ¢

alainallg dpalyiayl alipill ey oa oy . JU1 ploill o Laildyhig apliaVl adlull alidil laildyhig lai paag bl ele diall alojjlgall @lidinl +

aoljiall alilyll dlledll dalleall ¢ Lairilag Laigaii Jilnig Heaps platiml alojjlgall oa Gunill +

abilll go dysaell apdlly §iiill sjaiwall dilaiwig jlaaidl ailai Julad * ganii sl al4imall Jag Jyind od lilayhi @alidilg aglull pguil sle 2liy aliojjlgall Jylai +
doguwgall e alilyll alegano a Jalallg blojlll apaail (clustering) groaill ailiidi dwlyy ¢ 6adoo aldlle

Julail oI ploill alyidi Guhi dais padg (NLP) dephll dalll dalleog jagnill (yaei caliiul + il 4o 1 o4 lRildyhig ladhio padg Greedy ailiojjlgh duwljy ¢

dnasg ill @ [aigled Julaig gadio JAuiy oMol Jal laduhig (backtracking) galyill diidi a (Gudaill *
daliro dlagyliw
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TensorFlow plaitwly cuyyaillg aigaill yanii .10 6aagll (Deep Learning) (Groell pleill gulwi.dunell alanill .8 6aagll
oclaqy ablwallg alilll 6)s) NumPy 2o [alol4ig TensorFlow alpwluwl glail GLooll ploill a4 @UJLUJSJI 0Jga padg «Guoall pleill alplul glai] ¢
doadiall TensorFlow aililao| plartmb aliojjlgallg cuyjaill pilai ganAil pd ¢ 23laill eliy qa l@ilaphi paag dunell alduill ga duuludl aliloell @lidiul ¢
delady laialleog alilull alcgoao &jlay tfdata APl caliaiml * i JAdy 1aLiAl s pleig dunell cléwill o doriivall dalivall claghll Jylai o
TensorFlow o lawl] Jgngllg dpuall alilwl alegono (ujail TFRecord (GLuwii ALaii ¢ dlleallg 6adeall dunell alanill aliy aranil alleellg alddall Jleall ploAill paa ¢
@0 galal elbi] sl Keras | adyuoll dalandl aldh phatul * aizurnig sl olSuil £ bual ginnallg guall phitsl +
Juig Lo 83a0ll alilull cilegaao o) Jangll TensorFlow Datasets egpito calaiwl + 23gaill pronil Gacl paal diclinnylg dnglgull dunell LUAI qy dallell calidiwl +
Hghill 6cla 63310 plao (o4 AN grunig dpnell aldpill Fine Tuning J aloleall hyn +
6agll o4 duwifall dayeoll oag TensorFlow plaiiwl Groell pleoill (Guhi jighi + o \ E | ﬂlﬁ_!_l.'i'.l]l (J_IJA_I 9 6339“
plstu dantoll glafll iy el pd [aiolsl ot pudlinll pasal el Gull = ddraoll dunell albuill cypni ga 2l ddleioll JSliall Ja ¢
danll pllell cadlgo (ga TensorFlow

) B} lay)laig ploill 6elds guwail dalito guuni algsl Guhig caliil ¢
albuiy (Deep Computer Vision) ddioell yiguo4ll digy .11 aagll

[[A1oliys 3gaill qyldi dcpu hinl ploill Jaoo digra ¢
(Deep Computer Vision) désoell dugulall &gyl oo laiioalg dypaul il dus pag cayaill eliff 63330 ailpailyiul plaiiul jglaill dalleog paa ¢
Jgrul go dyuuluntl aljgoll Al dyaalill alidll Guhig Gladiul + ddooll dunell Ayl Jledllg Jledll wyaill gladl diloell aiaglll galioll Gyt ¢
Keras plaiiuly Deep Computer Vision glai o4 Laolxiilg guoaill ciléh daii ¢ 63130 plao (56 a3goill elal gl padio ugluls (Transfer Learning) pleill Jai \aii ¢
aalivo aldlu qd Guhill laiililag (CNN) daa\lill dunell aliwill ob wlito Julai + 23gaill prooi uaig alilyll alegoao cliy alilull jjei alidl Guhig calidiul ¢
ailsig 23gaill 8¢l gl Keras &io plyitul CNN ResNet &u il ygh * duanll plloll Jaliwo Jal (Transfer Learning) ploill Jai plaaiuly ddooll aldyhill pghi ¢
53330 pla 5 plal 2 g5 i &gl Keas 33 sl Gt e Sl sl 5 el i punsil gl il SIS Gubi pn *

(Deep Computer Vision) ddioell dugulll dygyll aliy od weillg cainill alidi Guhi ¢

dyayalill dynoll alépill plxiiwl lneriig alilall GlLuisl alpyiliul Glisiul »

1nailly jgnll oa aliflall walinig padl AUV jaill alidi Aaii

*



tecn 13| whall

agunll drugall 14 8aagll

gl dnugall dywlwil pyalaoll pyi

dygill dungall o4 sutl) aais (aclaiall (il aliojjlg Calihiul
il aliojjlgall o claall JAoiulg calidil alagilyiul il
il Glass (5 ayghil dngall adlai dwlys

ayghill duugall 23lail gLundill Jilaill dlnigo

83310 dlale’ Jaldio gl dyjghill dopll Guhi

&gl awgall jlb] 04 alaall 8xaeio il viel dalleo

gl awigall Jhao (o8 dunell aléuidl Guhi lidiul

dugall dwwgall b aunall alawll 6xilag 344if g8 Gosill
aldyhillg alagliwyl gclihayl 53l 15 8asgll

aloll alorall g8 gclihnl cl83ll Guhil alagljiul gag

annll aloll pndi od oclihnyl clsill alulbell il

wanll Jhall o4 gclinnyl elSall plxitwl dhvjoll jaliall pudig Maad
aclinll g4 oclihnyl clSill pliiul dhjall dloirall jhliall ppdi
anliiyl grunil dclinll 08 oclihnyl 43l alidi Guhi

dolall &)Yl 04 alilogll il qclibnyl lS3ll Jgh proni
ouloill glhill (od clihnl clS3ll GLidT Guhi pudl

anliiyl grund dcljjllg abloll 0é oclihnyl 83l alidi Guhi

byl el53l qayilyiuyl platudl JAA go dypsull 3jlgall cililoc i

*

*

*

6)4iall dreuhll alduill go (NLP) dreuhll dglll dalleo .12 8aagll
duleyllg (RNN)
(RNN) 6yj4aioll dunell alawill plaviwly gaill elii] aljlao pghi +
wngnill o4 jelitall Julail il cagini o4 RNN @uhi ¢
drenhll dolll dalleo pilai oa obiill alyl Guhig paa +
63130 NLP plao ga Transformers ailod plaiiwlg Julaiy od ¢
dugulall digillg jgall dalleo Gl ga Transformers ailo Guhi caldqiwl ¢
dordioll pilaill Jleall Aaiill Hugging Face's (a Transformers dii4o gl capoill ¢
63310 plawal l@iocllo (g0 puidil dalinell Transformers ali4o (jjldo ¢
dudnll pllell Jalio Jal oliiivl alylig RNN 2081 glac NLP (guhi pyghi ¢
JLiiiVl 2Aloig GANsg (Autoencoders) (gilalill paduill 6jmai .13 6aagll
JLidivl a3laig GANsg (Autoencoders) odlalill padqill janl phaiwly alilull dlea ailyiaf jighi *
Al Juiod grunil Joi9o jie ghi Jlali jadd jlan plyiiwl PCA clpl
dwioll Gilalill padmill sjaal Jiouii paag Apaii ¢
ddipall allilull Jlea Jiia’ gle Jgnall drara lill gilalill paqill djanl Guhig calidiwl
alilyll Jyio o4 adjaiall gilalill paiill sjaai dyled Guhig Jilai ¢
(Autoencoders) (gilalill yaill éj@al plaiiul MNIST ilily degaao (o clyji jgn clii] +
JLiiiVl 23laig (GANs) diaglgill dognAall alanh pgando paa ¢
alilyll 3lgi o GANs cil4uiig jLiiivl 23loi elal dijldog dyaii *

*
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welihnyl cl5)l go gl gujlisin .18 6aagll welihnyl el pladTwly alpaopll pighi o8 iyl gruni 16 6aagll
danlgll guuni qing (frontend) dioloVl danlgll puani go |2y gl gyjliiio Miaiil dloluds alljlawo pghi ¢ il Visual Studio Code (o l@iLaii pdg dwlwil gclihnyl elSAll aldalo ALdii o caluirdiwl ¢
wclinnyl cl53ll polic g0 go (backend) dralal " ) 2ol gyl &uslisy
Belddllg dcpull guwnil algalg alidill ao3g gl gdgo i dilac guuni + el od Loy ailpopll pght qd l@ilayhig eclihnl el aulull gyaldoll ggd pad aluisl +
élylég delasll aylle wyg gyjlito eliinily uAlnll 20wy lao dylawll dwgall gd gclinnyl cl5301 20y ey @l log dunell alavidlg dieuhll dolll dalleog oI pleill iliojjlgn
o Hghil welihnyl el83l gylial dilgo aliy cli] paiday oAl i gary loo JioVl pghill alin (g glail +
welihnyl el83l Guhi gaoy e gll giliio o8 8331l gopallg JSliall A ele 8l alwisl jj2ig lal ilalill anillg 3g4ll o4 dlairall alipwaill yaail ChatGPT plaiiwly 83310 cliidi Guhi *
" el ol log .69]3nJ|@myglﬁnﬂlg‘@gauldjm@ﬁdbjlgabﬁ.d&dm " " Belad 115Vl daoyl cilujloo
b annll paduhil gclihnl cl8ill Jlo oa aljghillg alalivl &l dblgo gle ullhll g @i aano g alilyll gwaiao ] giaopall go) gyghall wlito go gunniiall gy ggleill hjei *
“ " " gl @ujliio “ “ oclihnyl cl53ll aalalg dlled daoy Jgla pghil (pAdinoll
welihnyl cl83ll go Jgonoll wilall aldyhi 19 83agll 6agall glan jLisy aliopll dwaia .17 8aagll
alexgiuallg (datasources) cililull jalnog (clean architecture) dadhill duidll doadio pralao Guhi + 6392 glang (testing) ailbial go dalivo LElgil (@hei digd JUisl hhi pranil dojilll aljlaall yghi *
w<lihnyl el8all plaiuly Jgonall wilall aldyhi ga 631gog djgd iy glaal (repositories) 2olpll
il gclihnl e831 plaaiwl dyoguill Jgnlg aligayUlg dlelaill alilill ajani aljlao yghi + qai dangall gl spenll aloill gi dwilaiall Jio lalilaig aolull J5La go dalizall glgill glc cajeill *
" Jgonall wilall aliyhi gd pyitwall djai ol
pghill dlac hpwyil Github Copilot plaiiwlg Jganall wilall Guhi Jac jla] slac] ga gagall * wle dpléllg pghill ablall yignasll dahil pranil dojilll aliidillg ixball dlolin digy gle Jgnall *
8y13] Jluicl o 33U go Jl9d claf Gudnil gclihnyl l5ll plaaiul dlgonoll 8janll alduhi guuni + alilwl go 45 Alsed go Jolalll
alilyll olxitulg ylgall Lavicladg golpll eyl il gelihnyl el43ll Jogi gill alil! J5la 344iT o4 dodiall dajeall Guhi *
i uMlhll i gillg aclihnl cl8all plaiiwly Jgonoll wilall alaghi gle 6xgall aljlial cla] $)logall giwall gle aliopll glol gloal weall hléi wiai le j15)ill go .diol pghi clwjlao pyghi ¢
- clhalll aanig ail4iiall
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(QA Testing) 83gall glas jLisy aclihnyl cl§all .20 8aagll

alilyll go &yu8 ailios go Joloill le 8)3ldg pghill bl Jigpos dahil pjani alyidig glo glail

laviclasg aolpll el guuail gclinnl e85l Jaei o1l alilll JSUa dii oé dordinll dajeall Guhi *

ole 201l glof glaal géall Jio aenll bl wind gle j8jill go dioll pghill aluylao Guhig pad *
SJloall sgiuall

aulod guuail gclinnyl 831l algsi 203g «Jgnall wilallg wgll aliy oé dnls duilals allial clid]
alooll

belas JisT JAuiy clhall alinisy aclinnyl cl8illy dogeall dordinll 63gall glos cilgal plaiiwl ¢
Joduoll polpll (lwnig

Visual Studio Code jnlic a0y (o4 (ogii caguw
JAA o .ChatGPT go diopll alogleill (jlunig

" Joluis @QJ.AIEI 2olip
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Cilelaill

dclin g didall padlal gay laili go ol aljlacll go dlubu gl ¢ ggip aleill go lfau 12 JUi go
woclihnyl cl83ll Glhill dewlg alajido pjonig doxdio goly Mdiig cliti] go clyall Gaaip wollilly Jiguosll
Jony .QA Testing 63gall glan jLial ailwjlao Jnadl sl clifi jughill dnliil ggnniiall Jgliiw Jiay glei laya
&8 s JAuiy juoillg alai didall pllell abaai gle aloill figrodll clale cyjai geolall galell Jagall a
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ol pleill 329

punill 39
L:g\jlgﬁusdljlm_\JldLLmao 139
RMSprop g Adam ailiwnall 2.3.9
ol cadgll g aliwnall 339



tecn

33 | sginallg Jarall

TensorFlow Datasets ggjuiio .9.10
alilul Jioail TensorFlow Datasets plaaiwl 1.9.10
TensorFlow Datasets plaiiwl ddpwall alilull dalleo 2.9.10
23lodll glc cyaill TensorFlow Datasets plaaiwl .3.9.10
TensorFlow plaAiwly Deep Learning (Guhi cliy .10.10
looll guhill 1.70.10
TensorFlow plaAiwly Deep Learning (duhi cliy .2.10.10
TensorFlow go aigodll cuyjai 3.10.10

Ll guiill Guhill plariwl 4.10.70
dailo dunc ailawiy (Deep Computer Vision) ddtoell jigueAll &) .11 6aagll
Cortex dyypndll dwniall 1.1
dynl pdall @ailhg 1.1.17
anlunll aygll abipghi 21,17
Jgnlldalleo ailoi .3.1.11
ararali aldy 2,11
LdeﬂAJlé\ddljgilelsjlmléchl 121
D wlailJl 22,11
hudiill @illhg 32,11
Keras go gioaill aldih Aaiig groaill aildlh 3.1
Stridingg Pooling .1.3.11
Flattening .2.3.11
Pooling ¢lgil .3.3.11
CNN diy 411
VGG dwy .1.4.11
AlexNet diiy .2.4.11
ResNet diiy .3.4.11
Keras plaaili - CNN ResNet A1aii 511
gjgllduai 1.511
aMAsell dérh caypei 2511
2Aallcaypei 3511
Ldio dyjaoll Keras pilod plaaiml .6.11
il ddiludl 23loill pilnay 1.6.71

TensorFlow o4 ciloguilly dlilaell 3110
NumPy g TensorFlow .2.10
TensorFlow J NumPy duugall diy .1.2.10
TensorFlow go NumPy cailan plaaiwl 2.2.10
TensorFlow ciloguyl NumPy aililac .3.2.10
il aliojjlghg palai wapai.3.10
TensorFlow pladiulydnnio piloiceliy 1.3.70
il algiolilygylal 22.3.10
il JioVl Lol Alidi platwl 33,10
TensorFlow cilogug ¢iljio .4.10
TensorFlow go waillhg .1.4.70
2Alaill gle cuyaill dyiludl pguipll plsaiwl 2,470
TensorFlow alilac plxAil ciloguipll (uwni .3.4.10
TensorFlow plariwl dduuall dalleollg Jroaill alily .5.10
TensorFlow pladiwly alilull ailegoao Jioai 1.5.70
TensorFlow plaAtb ddnwall aililll dalleo .2.5.10
aililplly acMill TensorFlow cilgal plaaiwl 3510
tfdata ailauhill daop danlg .6.10

alilll dalleo] tidata aldphill daop daalg plaaiwl 1.6.10

tfdata go aililyll aildasicliy 2.6.10

wdgaill cyaill tfdata alayhill daop daslg plxiiwl .3.6.10

TFRecord 23gai.7.10

alilyll Juluil TFRecord cildyhill daop daalg plaaiuwl 1710

TensorFlow plaAtub TFRecord calo (Jroai .2.7.10
o23godll cyaill TFRecord ailalo plxiiwl 3.7.10
keras J dduuall dalleoll cilddh 8.10

Keras ddpuall dalleall cildyhill daoy daslg plaitwl 1810

Keras go dduuoll dalleoll pipelineed cliy .2.8.10

(sa3gaill il dduuall dlleall Keras alauhill dop daslg plaiiuwl 38,10



auVl doayill encoder-decoder d4uh plaiml 2.4.12
RNN plarily duVl doajill ddy guuni .3.4.12
dilell alydi 512
NRN o dylegll alyl guhi 1512
23lodll @dy il dilepll aldl plaaiwl 2,512
dunell alauill oa oliiVl allhljo 3512
Transformers 23lai 6.12
dieuhll aolll dalleol Transformers 2alad plaiiuwl 1.6.12
dygyll Transformers palai (Guhi 2.6.12
Transformers 3laill Liljo .3.6.12
agpll Transformers .7.12
digyll Transformers aalai plaaiwll 1.7.12
6jgnll alilyl dduuelldalleall 2.7.12
digyll (olcTransformers pigai cuyai .3.7.12
Hugging Face | Transformers dii4o .8.12
Hugging FaceJ Transformers 4o cilyidi plariwl .1.8.12
Hugging Face ] Transformers dwi4o ciijii] (Guhi .2.8.12
Hugging Face ] Transformers dii4o Liljo .3.8.12
dijldo Transformers ;o (Al cilii4o 9.12
Transformers J dalirall ailii4oll gy dijldo .1.9.12
Transformers J Yl ali4all plxiiwl .2.9.12
Transformers J (gAYl ailii4all Lljo .3.9.12
loell guhill dilelig RNN go NLP (guhi nghi 10.12
dileyllg RNN go droyihll dolll dalleo (Guhi pghi 1.10.12
Guhill o4 Transformers a3loig oliiidl cildig RNN plaiiwl 2.10.12
looll Aaiill pudi 3.10.12

sginollg Jasall |34 tecn

Léro dyrall pdlaill cilolyatwl 26,11
Ldwwo dyjrall pilaill Liljo 36,11

ploill Jail Lo dipao p3lai 7.1
ploill J&i 1.7.11
ploilldyloc Jé&i 2.7.11
aloill Jailjljo 37.11

adyaoll apgulall &gl oa guhgillg cayinill 8.11
Jgallating 1.8.11
Jgnll s aliilall gdgo yaai 2.811
pluna¥l s 3817

plual giiig cauidll 9,11
plundl ge cadall g 1.9.11
olunll giiil ciliojjlga .2.9.11
wdioillg guiill ciliiai 3.9.11

alyall dijaill 1011
ayyall dijaill Grooll pleill 1.10.11
algallcams 2.10.11
aclgdll gle dailall &jaill @il 3.10.11

dyleyllg (RNN) 8jj4iall dreuhll al4 il go (NLP) dyeyhll dolll dlleo .12 6aagll

RNN plaiisly gnill ilgi 1.12
il agil RNN ey 1.1.12
RNN go dueyihll dolll ilgi 2112
RNN plaatuily ngnill gi ciléhi 31,12
il alily degano elijiil 2,12
RNN il aililydl slac] 1.2.12
il alily degoao (pjai 2.2.12
lalignig alill cadhii 3212
jeluitall Jylni 42,12
RNN go cilealjall caging 3.12
alédloill aa 63jlgll eralgall ge camall 1.3.12
Groell aleill aliojjlgh go jclitall Julai 2.3.12
dunoll ail doayill paiiela daui 412
&Vl donyill RNN cjai 1.4.12




tecn 351 sginallg Jaall

adyoell diol4ll lyiaill 3.7.13
clyjill MNIST jgn o J1a 8.13
bloill gle jeill 1813 JLugivl
8jgnllagi 2813 il Jriad 8elas 1,13

adoell dunell cilduill i 3813 Aol goaall 1113

yuiill 231oig 8agall dognall Ail4ys 9.13 Groallpleill 2113

daoaoll alliodll 3113

Jgall go sginall algi .1.9.13 . e LJ ) o
e Joifo ji¢ ohA ol jadio go PCA Gudni 213

" alilull gijgidaldai 2913 il ol 1o1s

dylaell alauill plariwl 3.9.13 Python e Audiill 2213

23gaill \yaii 1013 Juial alily phaiuwl 3213

wlogll Guhill 11013 awSall oIl ojill jasi 313
23laill dydii 21013 adgoell dynell aldyull 1313

iyl alilyll pliiwl 31013 Jojill Jhaeliy 2313

dyguill phiiwl 3313
aaaill qilalill jpojill ojasi 4.13

dygunll duugall .14 6:aagll aaallill 3loill pyani 1413

. ; . caraMlill adlod cyjai 22,413

dyginll duwgall gl dordo 1.14 i

. ¥ | ol dosdo 1114 Qiliill pudi 3413
digill awgall ol anilalill cilyarioll go elagnll dlj 513

wcloinll (il aliojjlga 214 tyoll Gyt 1513

Jodll j00iuo olc dritallg digiall LAl o 8lagiuoll duugall 1.2.14 A }mamm T '2'5'@

Joill 6jo9iwo aliojjlgh (o alpeioll 2.2.14 ¢

A dyguuill algidi ol Al 3513
aloguuall aawl gulwl gle duugall 3214 déydioll 3Ll jyopill 5jani 6,13
aginll aliojjlgall 3.14 i ) i

jroyill cldd 8alyj 1.6.13
olell J4sall 1314

i s e 2514 aloleall e Juldi 2613

&l aliojjlgall elaall J\giwl il cilayilyil 4.14 puiill aliidi plaiiwl 3613
sl alojjlgall claall gua abinilyiv spsioll gilalill juojill sjaal 7.13
CHCdlojjlga 1414 i

giall grunill phaiwly 17.13
da0iall hilwgll JAlio 2.4.14 iyl i " o Plpﬁm 5713
(1) éyghill duugll 23lai 5.14 e

dyghillabagiliuyl 1514

dyghillaopll 2,514

wlolaill jghill gulul (gle aliojjlgall 3514
(2) dyyghill duugall 23loi .6.14

23loig (GANS) &y ylgill dognAll ail4uig (Autoencoders) adlalill yasiiill 8jaai .13 daagll

ailiill pui 41013




phiiwl oyl 2415
woclihnyl clsall plyiiul ddloioll dloirall jhlaoll 34,15
wclihnyl el$all aliwall alolxiiwyl/dlairall cilightl 44,15
alclinll 515
alpaillg oyl aclinll 68 gclihnyl el$ll gle dvjiall U 1,515
phiiul vl 2515
dclinll g gclinnyl el plaitul déloiall dloiall jhlaall 615
plxatul vl 1615
wclihnyl el5all plyaiul déleioll dloinall jhlaoll 2615
wclihnyl el$all alidiwall aloliiwyl/dloirall aljghtll 36,15
dolall &jlayl 715
alpaillg gyl dolell 81yl gle gclihnyl cl5all T 1715
phiiwl oyl 2715
woclihnyl cl5all plyiiuwl ddleioll dloirall jhlaoll 37.15
welihnyl el$all glidiwoll alolxiiwyl/dlairall aljghill 47.15
aileill 815
alpillg gyl pdleill gle qclinnyl 83l T 1815
phatul vl 2815
woclihnyl clSall plyiiul ddloioll dloirall jhlaoll 38,15
welihnyl el8all glidiwall alolxiiwyl/dlairall aljghill 48,15
acljjllg alilall 9.15
alpillg gyl dcljllg ablell gle gelihnyl 53 19.15
phatul vl 2915
woclihnyl clSill plyiiul ddloioll dloirall jhlaoll 39,15
wclihnyl cl$all glidiwall alolxiiwyl/dloirall aljghill 49.15
il 3jlgal1 1015
alillg gyl ! ylgall od gclinayl Sl 11015
olyatwl Wl 21015
welihnyl cl5all plyiiul ddleioll dairall phlaoll 31015
woclihnyl clsall alidiwall alolyiiwyl/dlairall aljghill 41015

sginollg J4sall 36 tecn

(EDA) gujgill padi gle cuitoll jghill adlaj .1.6.14
dgiall daopll 2.6.14
ploill J5lito glc ddihall dyghill daopll 7.74
aclgdll gle gitoll ploill 11.7.14
Jlialljlisl JSlito g dyghill alwll 27.14
cahall 6axeio J4lio 8.14
diojall pgado 1814
cahall 6axeio JAliwo glc dyghill ciliojjlgall Guhi 2.8.14
(1) dunell alawll 9.14
dunell aliuill gl dordo 1.9.14
dunoll alduill gle gloc Jlio 2914
(2) dunell alduill 1014
auhll il g dunell alduall phiiwl ayh 11014
Aniall gé dunell alapill phiiwl aly 2.10.14
diclinnyl djgll o dunell alduill plyiiwl ayly 31014

aldyhillg alagiliiudl eclihnyl 153115 61 gll

adlallailoaill . 1.15
aunﬂlg@}dlaunﬂlg@}dl-mu.dJJLaJluLonJlé\d(Al)@cUb_mJlcIjAJILS\J_cdgj;LoJIJI_'i'SJI 1115
phiimladlh 2115
oclihnyllSill plaiiuly ddleiall dloinall jhlhall 3115
welihnvlclaill dhdiwall alolviiwyl/dlainollaljghill 4115
dnnlldoill gd gclihnil cl8AllliT 2.15
abianillg Lp).d]LdlDﬂng_ﬁ(:g\d‘:g\CubﬂﬂkﬁﬂuuT 1215
phiimladlh 2215
dnnll dlegll od gclinnll eldAll plxiiwly daloioll alholl 315
oelihnVl cl8ill plviiul ddloioll dainall jhlaall 1.3.15
welihnylelbillddidinall alolaiiwyl/dlainell alighill 2.3.15
Retail 4.15
abaaillg (p}dJl.Retail@d@cLmeﬂlctﬁiJIJUT 145
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alilll saclé Jaia guunil dungill dahil \waii 36,16
alibll aclgd oa dloinall Jalioll ge g dhindl caidlig didlpell 4.6.16

oclihnVl el plaiily 6aagll aljlial eliilg clhAll glc jgiell 7.16
elihnVl el 3 aliidl plaaiul JLidvl alll Gdldlill agill 1.7.16
@LLLb_mJIclé‘;JIgou_JL‘LIIMlplmhcmﬂlgMImezMI@hﬁJl 2716
welihnVl el8Ml dhwlgy dapll avlaell yaai JiA go JLiAdl Ath&F guund 37.16

GitHub Copilot go (Pair Programming) diagjll daopll 8.16
(Pair Programming) diagil daopll ailula (a GitHub Copilot J Jledll plxiilg Jol4ill 11816
GitHub Copilot plaiily hyghall gy ggleillg Julgill qd alinuni:Jol4ill 2.8.16

GitHub dhwlgy laglii] ai ol dropll cilogleill cilaljidl (o 8alaiul sl Gquinil Jol4ill ailyayiliwl 3.8.16
Copilot

elihnl el 6acluay (Pair Programming) diagill daopll ga 63l lwyloallg Jol4ill dlly aluljy 4816
dropll ciled g dil doayill 9.76

dnopll cilell il doayill 63310 ciloaag cilgal 1.9.16

pghill alélw go dyll doajill ailiojjlga caydi 2.9.16

ayll donyill JuA go ddlizall alelll gy il Jieuill dyil4o] i 3916

&Vl daqyill g dlainall sgudllg alpaill caarig pydi 4916
anliiyl quunil lay gngall gclihnyl el5all algal 1016

cliaopl pghtl gclinnyl el8ill clgsl gyléo Julai 1.10.16

Joall i 84 aclinnyl elSall algalgoy 21016

welihnl 83l cilgal plaiiwb dyigigyl! plaoll diail 3.10.16

egpitall alilhiog Gliw gle cliy ailgal jluialg pudi 4.10.16

clihnVlel8ill aliaop dwaia .17 6aagll

welinnyl 83l plxaiwl algall o il dlalg guunill 1.17
welinnl 8l cilgal s cayngillg el Julai 1117
23oill i algagilinlg gclinnyl clSall dojjlga 2117
AV il éljlgallg ciégoll (caching) gujaill cilyidi Aaii 3.1.17
il cidgll o8 joiuall claVl il clpaiog cilgal 4.1.17
welinnll 83l aldyhi od gugill dlld 217
welihnyl el8ill aldyhil pghill aila abi pjani 1217
Jloall gijgig prudill alidi Apaii .2.2.17

woclinnyl el83l plaiiul alopll pghi b dnliyl guuni .16 6aagll

duulioll pghill diy slac] 176
welihnyl el8ll plaatul dpolwdl pghill algsljlial 1116
oliaall cilgaVl (ugii 2.1.16
welinnyl 83l ails gyyliiinll go daidiall CI/CD quli hgh aii 3116
doiill aliy o8 fwillg alxagll dlledll jlayl 4.1.16
Visual Studio Code drulwlll gclinnyl el4All aldalo 2.16
Visual Studio Code J gclihnyl el83ll cilslaiol s calindiul 1216
IDE (o8 d)yolipallg dilill Jylaill algsl a0y 2.2.16
63110 Alldalo go 6)p4iall plaoll diail 3.2.16
Beladll guunil pghill diy anai 4216
clihnyl el pnlic go prdinall tlanlgl dinop (no-code) 3ga gy pioni 3.16
piiwoll ulanlg ga lailduhig (No-code) 3g4 gy pronill igalo 1.3.16
alaslgll gjall pronill 6d gclihnyl elall polic g0y 2.3.16
droyr (No-code) 3g4 (jgas drda cilanlg eliiy cilniog cilgsl .3.3.16
oclihnl elaill go daop (No-code) 3g5 ggu alaalgl! grunillg jaimall ppndill 43.16
ChatGPT plariwl 3g4ll guuini 4.16
8)y4allapnopll alagloill yaai 1476
clid 8ale] 2416
oclydll dbild jgoj clui] .3.4.16
jodldledjlo pad 4.4.16
ailhgllg alysiall elowl uuni 5416
Lildli giligll cliivi] 6.4.16
welinnyl cl43l plaatuly alergiuall 8)1y] 516
welinnyl cl43l alidi plyaiwl janyl g4 p4aill alloc diail 1.5.16
ayigleill aliyll o4 (il lalag aleljill @Liisl 2516
dpopll alayleill alergiuo qa alalilg alyeill gguill Jyhill 3.5.16
welihnyl el831 plaatuly alesgiuoll cayinig pyhil g4 alipni 4516
alilyl xelgd ojla] od gclihnyl el5all 201 6.16
welinnyl cl43ll aljidi plyaiwl el guunig plloiwyl 1616
alilyll 63cld o] Jgngll bloill gguiill Jylill 2.6.16



(Clean Architecture) daghill dyjlogoll dwiall duwlwll pialdallg galall 1.9.17

welihnylelail aligho gle sgind ol gyylitall go (Clean Architecture) aathill 6)laell cayai .2.9.17

aaghill aidl ol dahill oa alerillg alall Myaii 3917

welihnVl el M plaaiuly aliopll pghi g (Clean Architecture) dahill aidl Aaif aliaaig ailga .4.9.17
clihnVl el plhaaiuly ugll aldnhi g dioll aliopll pghi 1017

welihnyl el8all cilighoy alaopll pghi gd ol ¢alo.1.10.17

welihnl cl83l aliojjlghg ailod qd dloinall caeAll bldi catddig 3ani.2.10.17

welihnl el83ll aliojjlgag 2iloi qd dloinell caeall bldi cataiig ,ani.3.10.17

oclihnVl el ald gyliiioll gd dloaall giog dwlwnll alilyl djloa ailiagilyiwl 41017

wclihnVl el5All go cygll @yjlito .18 6aagll

welihnyl cl83l plaatuly gl pghil Joell diy slac] 118
welihnyl cl83ll aly gyyliall cygll yghi aliy ggai 1.1.18
welihnyl el831 plxatuly gl pghil dpulwdl algall slaclg sl 2.1.18
welinnyl el53ll go wygll gyyliiinl 8331 (frameworks)jialg ailiido Jol4i 3118
ayigleill yghill aliy g1gai ed 63l aluyjloall 3jaii 4118
elihnl cl83ll g jlital (Workspace) Joc daluwo cliii] 2.18
welihnyl cl8illaligday wygll gyylital (workspaces) Joell cilalual Jlodll ayhiillg pranill 1218
(workspace) Jooll daluwo o4 Janyl o panillg gylioll 6J|31ulgﬂp|;_‘xhul 2218
nghill Gua g Jleall Jnlgillg ggleill alyiliul 32.18
welinnyl el4301 plaaiuly gl gyjlital é3xaall alalyiall go (workspace) Joell dluo capsi 42,18
welihnyl el831 plaatuly alaioll 4 pyonill bloif .3.18
welihnyl el83l jnlic go pxaiuwall lalg o deiliul pjanill bloil Guhig yaai 1.3.18
welihnyl cl431 plaatuly gl gyjlito g paiimall dyi gpunil 63330 hloil yghi 2.3.18
welihnyl el43l plaaiuly gl gyjlital dolell il oa pyanill bloil g0y 3318
eqpitall Glu! ldag duwlioll ponill blailjlyislg puai 4318
welihnyl el831 plaatuly (frontend) dgololl daalgll yghi 4.18

sginollg J4asall |38 tecn

pghill @wMi@M|c¢9M|M6J|31 3217

peiall il als aliyll oé guwipllg gdall gugill alayiliul 4217
elinnyl 83l plaiiuly Guhill dilyn dyil4o) 317

welihnyl cl8ill gyjliio o4 dilpnll Jiawil plonill galo 1317

welihnyl 8l alyojjlgag palail 8x3vall Guigill alayiliul 2317

dilinll Jiawil Jol4illg 6angll ailjlial Ayaii 3317

welinnyl cl8all ciligho aly dalilll o joiwall guunillg dl4all al) Gh 4317
(@lhill gulg plhi proni 417

@Glhill dowlg dahill pranil dylogall galiall .1.4.17

op9n lori gl 6adeall doilll Julai 2417

dejgall &alilll 63310 proni hloil Maii 3417

welihnyl 83l ciligho plaaiuly Glnill douwlg il od Mpdeill éjlay alayiliul 4417
welihnyl cl5all lgsl guilg @l gle alilll gjai 517

pghill dblall alilul A alidi sl 1517

alilll go 68 aladl dleall sjlalll cililll 6acld alhhAo poni 2,517

Syl alilll gy ally oé Juillg puudill alyyilil 3517

welinnyl 83l als gylitoll g4 jalgillg daljill glanl alilyl &)1y dobil 34 4.5.17
welihnyl 83l go clilyll JSha 6.17

welihnyl el43l alojjlgh (o laolxaim dduldll alilyl JSha apsi 1.6.17

IVl pleill 23lail 310l alilyll JSLa guunig proni 2617

alily! dayis doil g dleall alilyll JSha a0y 3617

welihnyl 8l alily J5ha oé gleall adgll ga laijaig alilyl dalleo alnyiliul 4617
wclihnl el4all @l alatioll dopll aliojjlga 7.17

woclihnyl el alauhil 53310 iliojlg i pghi 1717

adioll cililhiog dl4sioll ggi gle £liy ailiojjlgall juial ciliayilyiwl 2.7.17

welinnyl cl83l dahil é aloril djaullall alyojjlgall cayai 3717

wclihnyl 83l yghi aldlu aa daliall alojjlgall gy el dijldog pydi 4717
welihnyl el83l plaaiul yghill panill bloil 8.17

welihnyl cl8al aligho (gle sgiad il gliitoll g deiliull pronill bloil Guhig i .1.817

allall aahiVl od aliojjlgalig ailoill a0al 63310 bloil yghi 2817

welihnyl cl43l gyyliio o4 dilynll dllg plaaiul 83le] dybild (il bloill Aaii alyilyiul 3817

linnyl 83l plaaiuly gigl gd pronill bloil Guhi 4 83l alujloollg allall alwly 4817
(Clean Architecture) dathill dyjlogoll dwaiall Aaii 9.17



tecn 391 sginallg Jayall

welinnl cl8all ¢iligho Jouiiil LAMP doj gle 2liy gl gyjliio capai .1.9.18

LAMP ciliy e 633300l gclihnyl el43ll (frameworks) phlg cilii4o Jol4i .2.9.18

& laill LAMP dyiy Joi ol gclinnl l8all aillhg pghi 3.9.18

LAMP ciliy g gclinnl el8all plaaiul cygll @liito o6 dilinllg gunill alayilyiul 4918
MEWN ailipl gclihnyl el4all plaAiuly ggpito clini .10.18

welihnyl el5all aligho go MEVN (uado (jo cilgallg ciliidill a0y 1.10.18

welinnyl cl8all aljéy MEVN aliy oa pghill dildllg dipall cugll alaghi yghi 21018

MEVN gyjLiito o8 oVl pleillg cililll dalleo caillhg yaii .3.10.18

MEVN ciliy o4 gclihn)l el8all plaaiul gl aléphi ga glollg elsVl grunil aliayiliul 41018

oclinnl el53)1 go Jgonall cailall alduhi .19 6aagll

wclinnyl el plxiiwly dlgorall 8jaall pghil Jooll diy slac| 1.19
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