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™~ The capability of each Al system is normalized
to aninitial performance of -100.

Data source: Kiela et al. (2021) - Dynabench: Rethinking Benchmarking in NLP
OurWorldinData.org - Research and data to make progress against the world's largest problems.
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9J390m®»  mgzdm  6ds©  d930Lfogzeom  GenAl-oll  ULbgo@slbgs 30390 ©o @gobgzobowogm, Mmame  Fgodergds oo

33LboLiIdYgd MO0 s 9BIIBHOS® 253mYgbgds LHogergdols s 33eg30L 3mbEH9gJuE9dd0.
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https://chatgpt.com/

4.3 MM d9dsmdl 49bgmsgomeo Al?

Generative Al (GenAl) U{s3mdl «Bs@mBoBoM0 Mom@gbmdol dmbs39d90L (Bodudo, LwMsmgdo, bds s bbgs) s 9oL Lyggwydzgerdy
J4abols sbo, Mbo3goeye 3b6E9bEL. BotEH035 MM 53bLbsM:
v 399G ©oyHbmdom — GenAl-9 950degds 35800ygbml doeombmdom gegdGHOMbEMwo MglvydLo s LESEH0S, Moms 99Jabsls
Sboo 39du3Hgdo, 3sLbgdo 30Mb390DY b MMbEIE Wwgdlgdo.
v b@smgdo s bgermgbgds — ol 8gedenos sbosewo Babodgdol 89ddbs, BmGHMgdol LEGHOWOBsE0s 96 MbESE 9sB0s6gdOL

LBl 29bgM0M9ds.

V' 9mb03s s bds — GenAlI-U 899905 89ddbols sbogwo LOIVYMGBO 96 50530560l Abgsglo bds, GMIgros G9JuEHolL dobgwzom

oLodMNOL.

GenAlI g»wdbgds bgoembmen Jugergdl, GMmIwgdo d5353L 50530560l GH30b0L 3domdsl s dMbs(39d900b Loz MdlL, MHmyme d9Jjabl

Lo0BEGHIMJLM S MYoolEBHMMO 3mbEgbEO.

Repre i
sentatto i

n of text as tokens”

IS Maactrir

S R‘lzastxu‘n on the bank of Maas?
(198, 3792 6669, 4 i

' ot J . "9 L L

292, 30, 9, o, Jrn'n]752/. 83, 319, 262, 3331, 206 0069,

TERTRE

)

Uuua Input matrix XpxN

Aki HARMA's presentation “Large language models and their use ..."

AaguBol  39bgMsgos. 9ME0Egdg0s  S©00bodbml, Mmd GenAl 53035300
doM0MHEO JMOMGMo BoEY3d 56 SOOL, 5M5FgE b MO 9.0. BHm3gbo. GHm3gbgdo
5600L 39JuEMo LoddMEPMGdIOL 6530900, HMTJEOE, OMAMOE FaLO, X3ITBIYdS.
Dmyx IO BHM39bo 90mbz935 LoBYzsl, 039935 39360 LoGYzs F9OP)ds Mo3EIbody
A™39bolsb. Lodvowm, GHm3gbo 8903931 ssbErmgdom 4 LoddMEML. ™YY
abmeo  bsbmm, GMmamEm  godmogmMmgds  BHm3gbo, 89aodwosm  LEsmom
A™3960Bo300l gl 53000 35305.

Mo@™dos 36093693560, HMI oMM, Mo MOl FH™396900? 0doBma, GmJ
GenAl 5303530900 bdoMs Dmdogl  F9BHYmdobgdgdls o  499MBoz5¢0
dmb5(39990L 3Hm3gbgdol dobgz0m. MRl 39MGLO0YdL bdoMms© GHm3gbgdol MBOM®
Q505¢00 0doE0 543L, 300069 7LD 3gMLOYDL. gl 3OMOGTss, Mmas GenAl-b
309496900,  F9ROOMO®,  ©35¢gd900L  BMIDBIEIOOLOIMZOL, MO
330353055056 Mol MHML “Mbs 30830d6MOM FMmmMbM3bgdols (prompts)
™3&090Bo305bY.
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https://platform.openai.com/tokenizer

4.4 BHOBLRMOI5305H9 oxvdbgdyero Al

3969653099000 bgE™m366H0 06E9wgdEol Lbgoslibgs Godo goblbgezgdvycm 3oBbgdl galobwmemgds.

* HOBLEMOIGHmo InEImgdo, Omammogss ChatGPT, Gemini s Copilot, doMomos© Ggdudweo dggagool
2969606 935bg FdomdUL.

* ©oxHBool dmEyEgdo, HMym®mo@Ess Dall-E s Midjourney, 30856099005 16507900l 2960605305%9.

AHBLEMOGOHYmo ImEgegdo (Transformers) - "3mb6EgJuE oL sFgMs"

AMBLRMMTGMGO0 58935390l BHYJLAL, 3L s Bb3s Msbd0da3Er ™M Jmbs39d9dL. obobo 899ga0 394960Bom F1TomdL:
$0b5050900L y39es LoEYzoL G9dos E3565bML 3mbEGJuE0 s 0fobslifo0BgEY39EML IbsMBgbo Lodyzgdo.
AMBLBMMTgM0 56 Jdbol LoEYyzgdL bMosb, M99 3OMEbMBOMIOL Go Lodyzs Mbws dmzogl dgdwaado,
069060030 3163 9JLEGH0B 2s8MBE0bIMY. sbg Fmdomdls ChatGPT, Google Translate, GPT-4, BERT o bbgs ¢9du@dv®o
dm9egdo.

# 95g50m0: Fo0d0wy0bg, ™ 300bwmd Fobowo@gdsl: ‘Y9 s8mliganolsl gsb... - qb LsgsGmo dobgEgdo, M
099900920 LoGY3s 990dgds 0gmb " gs3650mgdL" 6 " Gge9dogL MIMmMLBGMSE", Moy 4gldol Fobswogdol 3mbEgdudo.
DMUGHIE 935l 93900908 BHMBLEZMMTYMO — ol 3OHMABMBOMmIBL, Mo Mbs FmomEal Ggdu@do, Gmd Hobsowgds
WMY0329M0 5 3bgdemH030 BobL.

0b. LYOBEBHIOILM 5-(mm0sbo Fslioens: How Al Chatbots like ChatGPT or Bard Work: Visual Explainer - The Guardian (Nov. 1, 2023) *
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https://chatgpt.com/
https://gemini.google.com/app
https://copilot.microsoft.com/
https://openai.com/index/dall-e/
https://www.midjourney.com/home
https://www.theguardian.com/technology/ng-interactive/2023/nov/01/how-ai-chatbots-like-chatgpt-or-bard-work-visual-explainer

4.5 253mbsbmemgdol d9d4dbgero Al

(0983 HBovIM0 IM©YE9d0)

©ogbomc®o Imgergdo (Diffusion Models) (,,d9000bggz0m0
b3omGH0@b 455d9bs")

Do63moaobgm, ®ma 454300 LyBms Lm0, FoaMsd bger-bgems
Do 0OHYOYd03000  9gdsBgds  bdsmMo  (d9dmbggzomo
PoOGowgdo - 30dugergdo). ®momdml  IGHZO00  IFIOICPO
Bobo@o 49d30.

O ogMHBomMo dmgEgdo  BHsgwmdl, Gmame  2o(doboml
B5d0x-6500% gl LSO O 5EYOLL F3oBOM FoTMBObMEgds:

* dmEgwo oEgdl LEVIWsE F9dmNb3zg300m AoTMBObHYEGdSL @
9393MmdMH035© SUIRMO390L AdL, Lobod LsdMEPMME 56 OB

535H0 LYYOsMO (0b. 30gM Bt} 3603).

e by 09FomdlL, TOROOMOQE, 9303530900 DALL-E, Stable
Diffusion ©s Midjourney — olobo dgdmbggzomo bdswmosb
9496056 LEOMEgMGOE oMb gdgdL.

099 3O ORMYHOIOHO FMPIEOL QTMEPY, 9H309m

03 gdL:

https://openart.ai/create ,

https://www.fal.ai/dynamic ,

https://firefly.adobe.com/?ff channel=adobe com&ff campaign=ffl
y homepage&ff source=firefly seo&media=image

At Computer Vision Laboratory, Torun’s University, Poland



https://openart.ai/create
https://www.fal.ai/dynamic
https://firefly.adobe.com/?ff_channel=adobe_com&ff_campaign=ffly_homepage&ff_source=firefly_seo&media=image
https://firefly.adobe.com/?ff_channel=adobe_com&ff_campaign=ffly_homepage&ff_source=firefly_seo&media=image

©O0RYIHoMHO IO (2oaMJ.)

simple destructive process
slowly maps data to noise

> 35603030 gbEAHMIJ30E0 3OMEILO bges omEogddbols AmbozgdgdlL “bdsm®mao”;

> ©0933Y)D0M0 InIEo 30 357300bogros 0doLm30l, HMA ,HAsMM0™ 0bg3 AMbo3)dgdE FoMOJIbSL.

Diffusion model is trained
to map noise back to data

16



W=

© N oW

dobosMmLoO

bammabmGo 0b 0

b9erm3bm®o 0b3gegd@o 393bogeqdsdo

b9 M36mM0o 06390940 Aobsmergdsdo

OMAMO 329domoOb AI? 394LE B9 ©993v91dbGdMO O ASTMBIHMEGd5Hg ORAbydmOo
534003930900 dmdscmdols 36-0bi303900

Al - 90035 s 35l519bolidagdenmdom 359mygbgds
65 d9mdeos AI-L? 0ggdo LHogegdolimzol/dgxsbgdobmaol, 33egzobmzol

N

dqbog3g®olio GenAl 53¢035(30900L 3365
Al 9dd90q05d0 (495905300 AI-Lngol dmmbmgbgdols 994abs)
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5. 900035 @5 35bMboLIdRGO MO 25dMY9bgds

doM0m50 Gghdobgdo s (36909d0:

LBEE0SEIMO LOTIMMNOS6MDS
dozg6dmgds

3GOBOM 39dbmema0gdHg bgedolshzmamdol v)0sbolMmEOH™dS
dmbs393ms Bo3v0M90s

* 93MMYO0MOHO borxgd0
3Mbg30009b(309¢ M.
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5.1 bmEOSIMO LITSOMEOIDHMDS

* GenAI-o5b 80dsmmgdsdo gohm-gehmo mdbodzbgermgsbglbo dmGow®o 36M0b30300 LMmEoswMmo BodsMmME0sbmds.
2565m900L LRGOHMAo 3MHMdEGISL JABoL 9MSMBIBIG BgErdoLs)zMIMdS LbZoLbZs 0bLEM™MIAg6EHDY, G@IgEos
55305690l ogbdotmgds Hotmds@gdol dowfgzsdo.

* 308OM G9dbmemma0gdby bgedolsfizmdmdol Mmsbslifim®mmds. HBmyoghm wgd@mmL/bEMIbEL od3lb dsdEogz0
P30mds 303360 0blEHMI6EJODY/ 530003530909, 85806 MMy Lbggdl gz Tomo mMa3slim s, FgLodsdobs,
bogwgds dwogmo 39MLogdOL A53mYygbgds. 58 doBgbom, F0BobAghHmbowos Loasbdsbsmergderm ofgligdmengdsd
354L0ToMMS©O MYHBOHMB3gEYML, MM yz9es BLAHMIBBHL (1939 3OMTBILMEOLS O 39OLMBOEL) 3dmbgl LoFotm

0bLEGMI639dDg 3 M.

* 308BON  39dbmemyogdbg  bgerdobsfzomdmdol
)0505L{jrMMBS JoOYMB0csE dnmgdgEIdl 3OOV Use Al Use Al in Personal &  Use Al at Work Use Al at Work
296300006905%9.  FlexJobs-8s 2023 {ewols  dsolBo  in Personal Life Professional Life (With Permission) (Without Permission)

259m3o0mbs 5600-Bg dgEo dmdMdsgzg 3GMmMzglomboero,

o O R
OMIgmog  BodMdsml  dmbodgdbo 53  LolGgdoom
oLoGRYOgL.  209m30mbgol  J9ga)d00 3585353009
21%-85  59moygbs  GenAl  Lodvdocm  2obsgbools

dslisergdols 0330d0bBsgoolmgzob, MMYMO0(390
®9b00dg @5 Lsdm@Gozgsgom faMowgdo, dsdob Mmgs  15% 21% 1% 12% 5% 1% 4% 10%
Joegdol dbmm@  15%-35 9o539ms  0039. ULbgos
aoblbgogqdqgoo  boB3zgbgdos  d390moe  dm39dvew
O053M535%9.  3OM3MM30900  ©OEMIL  LBOZIMSIME

MBO@ o0 096900. 1



https://www.flexjobs.com/blog/post/the-ai-gender-gap-exploring-variances-in-workplace-adoption/
https://www.flexjobs.com/

5.2 930M0Ma0v)60 bsGy 900

¢ 960d69crmzs60 Lszombos Gmameos Al-ol 13mbdiombo®gdol 93memmao0m®o boGyxo. bgwmgbmé o0bdguwgddl 960d3bgemgsbo
3993w omo bstrxgdo 5J43L. Al 3m©gergdols, 2sblogMmMgd00 BsMMMAsLEHd0s60 bgoembmwo Jugergdol, M3y Logwrgdol
dmggdol 25H3Mmbs IMombmgl HBMTsDo6 Q50MM30m MYLOLYOL, o3 0)393L J9dBHOMYbgmool Towsgr FmbTsGmgdols
doM0mMsi© dJmboggdms 39bGHMgdd0. Fbmwmo ghomo GenAl dmgol, ChatGPT-U GH®9bobao dmobdsdl gwgd@Mmgbadaools
50EYbMdIL, HMIgog LsdMoE™mE 943035 gbEWIM0S 5d8-I 1000 M) sbol Herorm® boGrxols. Madm d9@ o3, d0eombmdom dmmbmgbs
ChatGPT-%g 4m39@0om6Ms dmobdsdl 58 msbbols 33-xg6. dogwo 53 9egdBHMHmabgMaools 459mygbgds 0dwgzs dosgosh mdogn
193960908 s BH9JbozMMo 3mB3s60900, B3xMEGdMOZ, 53 LYM39MHIOL fywoom saMowgdgb. ymggwr xgeObBy, GmEs ChatGPT-b
39300b35L 393500, ISbWMgdom 0.5 ¢ igseo Jool FoaMogdsby. 4obz0bogrmo GPT-4-0l 8dsmdob 9@s3900:

> 0mgeol LHogegds. GPT-4-0bmgol ©sbfagarol 3MHmEgbo dmombmgl godmmgmgdol dglimvemgdsls 8mbsggdoms BT B6)
5m©9bMdsBg boby®dwozo 39Momol  gobdsgermdsdo (33060900 b 39900). A5TMMZWd0  BMIdS B3g3050HYdMO
33309390 Imymoomdgdols godmygbgdom. 35M5egEmMs dgbodems SMolimdom sLgmo dM[ymdowmds Fw9dsmdqL,
09L505dobo, 9bgMPool bsdxo T9godEgds BoEoMbMd0m EMESGOL  VOMYOMEgdoL 0ymb. sLHogwol g@s3o gbgeyool
dmbds®mqools Ib®03 439wsbg botrx0sbo bofoeros gbols dmgergdols o8mygbgdsdo.

> 33Lbol s969Mm0Mgds. M5 MHO 2odmygbgdoliol dmEgeol Joge 3sLwgbols EsagbgMOMmgds dm3gdw9e0 IMMbMZbOL FqLsdsdolo®
653090 969605L IMObIsGL, Bog®sd 35063 LyFoMmMgdL 360T3bgM356 GbgMAIE03ME MLYMLYdL, obLMPOMIdom Bsd0b, M3
9ONOOMMS© JoEombmdoom dmabIsmgdgmo 30dsMms3l dm@gwl. dmmbmzbol sdmds3930L 3Mm3gldo ChatGPT sLGvergdl
250mmM3egdL deroge LgM39M90DY, MYdEs, IMbIsMGIMEo 9b9gM0s o30gdom 6530005, Bogow0mMs®, 9MHmMo d930mbgzolmgzol
9696200l dmbdsMgds 990dqds 0gmUb 0.1-¢sb 1 33¢)/Lo-0g (S3MI0IOVIC0s 303900l LOMMYIHg S dmEgEols BmAsby).
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https://www.washington.edu/news/2023/07/27/how-much-energy-does-chatgpt-use/

5.2 93MMQ0v96 bstxqgd0 (Qo96d.)

063MsLEGMYIEHGs (Bmboggdms 3gbGHMYd0). MMM ILFogol, obggg 3sLbol  aygbgMOMIdOL  9ES3900
BOFOMMGOL 0bFOIBEOMIBHIEOL, GMIgwoa HoMdmoygbl Jmbszgdms 39bEHMgOL. dmbsi3gdms 39bEHMYdTs “Mbs
MBHOHMB39ymlb  bIMZ39MGOIoLS S QM0 gdol  LoLEFYIGOOL  (FMFYMBOEMBGOOL  2oILMMYdS MMT 153006
50(300Mb) FMPomds, @S Fomo 9bgMao0m MHOHMB3gymxs, o3 960d3b9wm3bs BMHOL LogHomm gbgMaool
dmbdse90sLs.

39300 905D9 bdoMs Ma3mm 3930 969605 0boMXgds, 30006 A53MM3EgdBY. MobsdgMmag dmboizgdoms 3963 ®M9gdo
bdoMmo 09Ygbgdl 9bgMaool 9839dBHMO 39dbmermy0gdl, MmdEs dom doge 9bgemyools LogMmm Fmbds®mgds G90dergds 5-
10-%96 890 0yml, 300069 IbMEM 3odmmzgdolomgzol LoFoMm 9bgemaos.

bs6OX 9oL FgLOTF0MGO bMGm(309¢0©YdS 33093900 9696M3MgRgdBIM Al Fm@aErgdols s 0bx®mlEOMIEHOOL
™3&080Bo305%9.

DOE/NNSA/LLNL, At Lawrence Livermore

\;3“ '
."J.” H\'_r [ "
QU0 1ol 1 Y
18| Lahy ::"\.v B
Gi0ry

National Laboratory, Livermore, USA

EVERGY

Rmax Rpeak
Year Vendor Cores (GFlop/s) (GFlop/s) IS
2024 HPE 11,039.616  1742.000.000  2.746,376.090 , ﬁl "’g Ul
5 - ; A MO \:_ . ™ .. )

TOP-500,
November 2024 1 GFIOPS = 1079 FlOpS



http://www.llnl.gov/

Frontier - gemgd@mmgbgmaools bstxo

* Frontier, dbmgywomb gohm-ghmo (5943560 bwm3gem3ma3om@EHgemo, GMAgWLsg 9d3-0b gbgMgygEozol
09350353960 (DOE) 3560053l Mm993-00oxol gmmzbmwo osdm®sdm®osdo, 9fhgy39@o dmdsmdolsls
Qo5bEMmgdom 20 3¢ 919dBM™9bgea0sl dmobdo®b.

* 09 993dGHOMBgOH00L WOMHGONGBIL 4530135¢0L0BYdM - § 0.20 mom™ 333/Lo 96 $ 200 - I3E)/Lod-
%9, Frontier -ols 335mds 1550730 OsHEMgdom $ 4 000 ¥ gds.

* 0v) Herom® Bosmgdols MHom©gbmdol s353MY35¢gd0d s 10 000 Lssmo doz00qdo (BMLdo 8 760
Bo5m0s), 35306 eroMo 9e9dEmMgbgmaool gowolobso osbmgdom $ 40 000 000 MsML

0950099b0.

Frontier, DOE/SC/Oak Ridge National Laboratory, USA

Total Rmax Rpeak Power
Vendor Cores (PFlop/sl (PFlop/s] (kW)

HPE 9,066,176 1,353.00 2,055.72 24,607.00

TOP-500,
November 2024

1 petaFLOPS = 10”15 FLOPS

. . 22,
Dyo6rc: Sustainable High Performance Computing



https://www.top500.org/system/180047/
https://www.top500.org/system/180047/
https://enterpriseviewpoint.com/sustainable-high-performance-computing/

GenAl-ob 060050 5g@™mM9d0

GenAI-l dglsddbgems godmygbgdmeo 8564sbmcMo Logergdols seram®momdgdo

BoFoMmadl o dMbsggdms B3HGILs o LGS gblogMgdsl 931399 IG0o
d9dsmdobomgol. GenAl-ob  0bg®sLEHOMIGHMGOOL  FsMM3580 JOMHOMSPO
©™3doboMgdl Bo3gdol AFsMIMgdgro 3md35609d0, Mmam®moEss Nvidia, Intel
s AMD, 5939 MHBs®BOBsGO FMbs3gdms 39bEMYPIOLS O ASTMMIZWOMO
O9LMOLYdOL IBEWMBYGd0, MmameoEss Google, Amazon, Microsoft, Meta,

Apple s Baidu.

GenAI ULgM30L900L BmbJ30mboMgdolmgol  smiE0EgdgE
0b6x3MLE OG0By D300masL MBHOMb39ymzl
0OYdMm3zsbo  3EoGBMmMIgool  ImIfmgdewrgdo.  Lsdo
Y39w9bg oo dmdfimgdgeos AWS, Microsoft Azure o
Google Cloud,. 53 303sGmnMEgdom 1939 3609369wM35605
9990920 3m33s609d0: Oracle, IBM, Salesforce oo ServiceNow.

GenAI-l  LoSdsBOLM  TMmEIEWgdols @S  53e03530900L
3ob30m56Mgds  bmME30grgds olbgmo  0bMmzsEHMMH Mo
3003560900L doge, Hmam®oiss OpenAl, Anthropic, Stability
AT s Cohere. gl 333560900 59EH0MMS©O M9b65TIOMAOMBL
@5  0b39bBHoEogdl  0gdl  obgmo  BHgdbmemyomco
203563900L06, Hmam®oiss Microsoft, Amazon s Google.

O > CLOUD
INFRASTRUCTURE
User

Foundation models

MODEL
Data Center

@OpenAl (U Deevied stability.ai ®cohere O0OMeta Bloomberg AnTHROPC

Cloud platforms

aWs 2 Googecioud ORACLE

A Fe
B Microsoft

Infrastructure

_ g
nviola  nte] AMDZ1 tSme  @sroapcoM  Qualcomm
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https://inform.tmforum.org/features-and-opinion/who-is-who-in-the-genai-value-chain

5.3 30396 dM9d5 ©3969MH06M9dM e d99gado

GenAl-ols oggbgmoMgd)emo 8990 990dgds sloboggli 30396M3Mmgdsls. gl 4sb30MHMdGOos 08 Imbo39d9d00m, MMIGEBY3 dmbs
GenAl-ol dmgeol go(30mbs. Moo GenAl gymbmds 5s80560L doge d9Jdbowo F9duBHgool, 30gMm s 9EOM AoBOEGIOIH
393603909 3mbs39990L, ol o5g3l Tgbgds odMsg3 8039MIMGdIMW 03 FSBOBXGIME FoloersDy, MoE s0Lsbgds 30093 99aBY.
53500930900 LRIOHML goMgm, 3sbobxgdmeo dmbs3gd9gdo 5de0gMgdls »msbILTMOMBL, M55 49BLS3MEMG000 B0sbols BmaE)sbos,
079 0l IGIOWIE05 FORIWOMSP, SYMMH0MTYd30, HMIgdOE 5AIbL, 049 306 B00EGdL LgLbl, LodLEbMML, LoogsdYmeml Lofirmenls
Q5 5. 3. (LYLOGRYGOEOM OglmELO: Al is pervasive today, and the risks are often hidden ).

8595¢0m0. HMEILSE BLLIOSMYOOL 530353051 LEbM3gL o9E9BYM0MGd0bs 93EBHMMOBHIGHIWO Msbs8EYOMDdYdOL dJmby 5E0s6gdOL
LYYOSMY0, 53¢00353050 F9dNH393505 97%-00 MYMIoB0sbo 85853533990l LYYMIMYOO [o®mBMoEA0bs. gl 55 AbMEPME Ssbogl braMAsls
(588-do 88% Fgdmbzg35d0 LHMOGL MJNMIB0sbo T585353900 560056 360336y M3zs60 3MB35609dOL 5L GdgEO OM9IEMO9dO,
530656L9MH0 OMYJBHMMGOO O 5.9.), 50599 5d0gMGOL Ao, MroE SMOBILMMZgE 903 T9JAOL 0)393U.

8595¢0m0. 2016 Fgenls Microsoft-d d94dbs BoGdm@o bobgeow Tay, Mmdgebsg 9gbgds 3dmbs Twitter-ol dmdbdsegdegdmsb. Bosmdm@o
3963mm3zboro ogm 0dolmzol, MmA glfogars Twitter-LobmyoMYdoLYsd s dMbsHowgmds Jogmm LomdGmddo. MMI3s, 0bEHIMbE)
AOM9dds 3MobgebdgL BoMdMEHOL Fsb030Mgds s 50dmEgl ol 139305 MMO IMMbM3bgdol (prompt) LogymdzgE By 4593907900bs
MoLOLEBH™MEPO S §9OSEbIYMTBIO ob3boYdGB0. 3OrIMdEGTS 03580 30 56 0gm, ®md Tay oym dmbgdM03500 MILOLEO, Mg 03580,
»™A ol 39930350 Loz mds Twitter ImabAsMGOGOOL 3tbE 06, MMIEGd0E 8903930 T9IM(3bAYMage 9bsb.

BodM3gdol  BHMmgbobaolbmgols bgerdolsfizmd dmboi39d9080 FomdMdlL LoBMAMYdsdo 25360390900 MHSLOBIOL, LgdloBol,
LOdM30¢OL S 5.3. FgMESE3bIYMTgeo, Lsd0do s MLSTIMIMEM 3mb6EIBEO. 5T 3OIMBEGIOL QOTMUBHMMGds, Bo35M9MOM, LW DS
GenAl 8999069 qools 3m3393)9b30sl, s80@md GenAl-ol dmdbTs®Gdgdds gmMOEEYds vIbs 45585H30¢Mb 085%Bg, 0¥y MMAME
d90dgds d0390dMmgdmends mboEdgdds gog3egbs dmobobml saqbgmoMgdmen 99003%9.
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https://theconversation.com/forget-dystopian-scenarios-ai-is-pervasive-today-and-the-risks-are-often-hidden-218222
https://spectrum.ieee.org/in-2016-microsofts-racist-chatbot-revealed-the-dangers-of-online-conversation

5.4 dmbo9dmo LY3MMIMGOS O 3MbBOWIBFOSEMBS
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2900yg9bgdvemo. dmbsggdms 1s3Mm®MgdolL Losgombo gbgds TboMggdl, OMIGEgdLG
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Common Crawl
Over 250 billion pages spanning 18 years.
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Cited in over 10,000 research papers.
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S6O0L  bsmdzsdo, ol bgds LolGgdol bsfogro. ol dJmobmgbgdog 30, MMIWIdLOE 30ygbgde  GenAl-LENob
3™3Mb035300L8 OMUL, 1939 RsGMmos GenAl-8o, mv) Lbgs G103 56 SGOL JoMOMYOIO. S19gm0 0bgMMTo3EOs
2090996905 dmgerols 399ymdo obzgfoLsm3z0L. 5800y, GenAl-bLm30L 30Mb30L LLBSE 30 890dgds FobIL
36O gdmeo.
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5.5 GenAI-b 35bboldagdMdOM 253MY9b9d0L 3)CE¥IMS

> GenAl-olb Bmyogmhmo doMomsEo  bs3eol  smzseolfiobgdom wsmo wbs godzsmm  dol  gsdmygbgds®g?  GenAl-ob
35Lbolidygdemdom  godmygbgds olbdmdls dolo dwog®o s bHLGo FBsMGJOOL  (3MmELsL, sBg3g dolo IBbIBIGIRJOOL
Q535¢05bLYdSL 08 Lgd0bMdOL 3MBEHGJUEHT0, HOLMZ0LOE 9530609dm ol godmygbgdsls.

> 9339 ©50009b0dg §geos 8090bsmgmdl d3009emdgd0 0dol MHOMB3gLaymBs, MHMI bgermzbm®o 0bEHgwgd@Hol godmygbgds
X 9605330L ByM30L90d0 ,LbM™ 0gmU. 5d5d0 0gEolbdgds, HMI bgermzbmMo 0bEgwgd@ol oBs0bo, J56305M9gds, Tgdgbs s

259my9b90s olig bs bgdmal, O™ bywb MFymdgl LsBmYsEMdOL BEMBIL s 58539 OML 0353 3MbRB0IBEOIMOHMBSL,
LOIMJosdm MREgdgdLs O VWOMYOVI9dgOL, dm]dgEo 356Mmbydols Bglodsdols.
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3Mbx30096(300¢MOMBS O MBOGFOMbMGdS — M5Ol Loboo 65396930l dmB936m LersoEDy.
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1535M9MEOMEO RIHTMGOID IBMYM 3MOLOL FMIBHPIOOLOMZ0L BoFoMMm MM. oMo, MMAMOE Fabo, MJ396 30MHs30EM SO
300m0yg4qgbgdm 58  ToLoegdl, 968y MM gdo mdzgbo  LHogwmgdol  LsFoMmmgdgol,  smdmgbz®om M BMLEHMINOUL,
39b05bdm/dg33eom BmyogHo dzger 0bxzmOTs30sL. MHmEs oMb gdom, MmI LEmwsw gldom bgdoldogho Bdqds o6
5306, 35006 359M0Ygbgdom o0y 53 3MMLOL Lfogwrgdolmzol. BMLEIE s80L SbsEPMY0MGMmo, B3gbo MOmogMmmds GenAl-ob

d09M ©3969MH0MgdME §90090056 Mbs 0ymls 3G0E03mEo.
» 90bos®OlBg 35Lbolidgd™ds Mbs 930LMJOMPIL gJBHMOL s, 9BIXMYPOMMOE, LEAHYIOAHL, MMIgEoE 0ygbgdol GenAl-U,

UEHI6EJOL b 3JMmbgo 1Bs3GmOLO 5650 gds 0Tol Tgbobgd, M) MMM F959358mb GenAl-ol 9990 s OMAMEO BsGOMB ol
530l 1Jd0sbMOSTo 9350090 MMO 39000 LOBEOLOYOGIOL BotAwgdT0. 2dM30Mb3z9dTds 639bs LEHWIBEHGdOL TBOOPIE SLgmo

3®©bols Jomydol oo LM30Wo.
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AI-b 3obbolidggdEmdom 2odmyqgbgds: LEbMMdOL 6 oMo 3G0b(3030

BYFOOMNE056MBS/F039MIMGOMEMBS, 453 FF06M35¢Mds, 353 GMDS/BIBEOMMBDY, s645M0T35¢0 YOI 9dS,
3mbx300gb3E05MMBS O MLIFODLMIdS

Overview of TAI Principles 12

By applying these six TAl principles across all phases of an Al project, OpDivs and StaffDivs can promote ethical Al and achieve the full operational and
strategic benefits of Al solutions.

Fair / Impartial Robust / Reliable
Al systems should have the ability to learn
from humans and other systems and
produce accurate and reliable outputs
consistent with the original design

Al applications should Include checks
from internal and external stakeholders
to help ensure equitable application
across all participants

Transparent /
Explainable Robust / Refiable

Transparent / Explainable

Privacy
All relevant individuals should

understand how their data Is being used
and how Al systems make decisions;
algorithms, attributes, and correlations

Individual, group, or entity privacy

TRUSTWORTHY should be respected, and their data
Al should not be used beyond its intended

and stated use; data used has been
shouid be open to inspection approved by the data owner or steward
Responsible /
Accountable
Responsible / Accountable P Safe / Secure Safe / Secure

Policies should outline governance and

Al systems should be protected from risks
who is held responsible for all aspects of

(Including Cyber) that may directly or
Indirectly cause physical and/or digital
harm to any individual, group, or entity

the Al solution (e.g,, initiation,
development, outputs, decommissioning)

TAl principles are not mutually exclusive, and tradeoffs often exist when applying them. 1s
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30009™MJO0 3¢MMH003E0 Bosbols Gglisbgd: ] :

 (an algorithms be racist?
 How Al Image Generators Make Bias Worse.

From: Adobe Stock image.
Ubgs Lobatmygdem Mglry®dligdo:
* ob. Guidance for generative Al in education and research (UNESCO-2023), 56 {gugdo guidelines from
the Furopean Union (2022) 3c0mds¢noy®o 3961399EH030bm300.

s J6OMFo0 35DIMMIL s35300M9d00m ob. Inside the Al Factory (2023); 56 ob. "Rethinking the Luddites
in the Age of AI"

* b9doloH3mIMdILMD 1393000900 ob. Langara Accessibility of Al Interfaces.

* 25699mbg B9gQ93w9gbsLMD ©o353d0Mgd0m 0b. A bottle of water per email: the hidden environmental
costs of using Al chatbots (The Washington Post).

¢ 99b90mMEgd9d0 9»035H9 IBM-0l g50dmlobgosb, ob. What is Al Ethics?
* 9OM-9MH0 3Mgxol m3MdgbEo AI-L 3sLwbolidgdMmdom godmyqbgdsbg ob. sd: Responsible Use
document (2023).
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https://youtu.be/IzvgEs1wPFQ?feature=shared
How AI Image Generators Make Bias Worse
https://unesdoc.unesco.org/ark:/48223/pf0000386693
https://op.europa.eu/en/publication-detail/-/publication/d81a0d54-5348-11ed-92ed-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/d81a0d54-5348-11ed-92ed-01aa75ed71a1/language-en
https://www.theverge.com/features/23764584/ai-artificial-intelligence-data-notation-labor-scale-surge-remotasks-openai-chatbots
https://www.newyorker.com/books/page-turner/rethinking-the-luddites-in-the-age-of-ai
https://www.newyorker.com/books/page-turner/rethinking-the-luddites-in-the-age-of-ai
https://langara.ca/about-langara/academics/edtech/AI-Accessibility.html
https://www.msn.com/en-us/money/other/a-bottle-of-water-per-email-the-hidden-environmental-costs-of-using-ai-chatbots/ar-AA1qLlv5
https://www.msn.com/en-us/money/other/a-bottle-of-water-per-email-the-hidden-environmental-costs-of-using-ai-chatbots/ar-AA1qLlv5
https://www.ibm.com/topics/ai-ethics
https://docs.google.com/document/d/1i___FoPkqzczafIHUOvmNgnqjSIA8RP87uGAMHmU1GE/edit#heading=h.uv3j1y15muyv
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6. M5 d9v)de0s GenAl-ly?

doM0mso $gMdobgdo s 3690900:

* Al 3ognm30boigos

* GenAI-l 35b9boldyqgdEMd0m 5dmyqbgds
* ODHo0bol J5bsizboo (Design Statement)
¢ 3oL0g3035300L IMOIO
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6.1 Bmaoo Habgdo

Google Gemini (dggero Bard)
Microsoft Copilot (dggeo Bing Chat)
Perplexity

Claude

ChatGPT

46500905 bs 39856300l IMMbM3bsBY/ o35 gdsDg (prompt). dolo BMOIMWOMGdS b TmbEIl 0Ly, OHMYMOE ST
39353979000 5MLOMERILMZB5® QbIPGd ETBTIMGLMSD, MMIGeLsE bLF0MEIdS HgEddM356gwMds s GMIEoL bs33gzsMm0

Dmax g6 9903536 T93™IGL, M3 96 Mbs LOWYMTBOWsE BRodM3zMYsodmm B3zgbo I35¢ds. BoMgdwo dggaol LmMo
39935L900bmM30L 5930w J0gE0s MTHT>MYOEOL FBGOEIL FglodsdoLO sGYROL 9JuB3gOE M.

39bLM3EIM, BsmdMFHJO0 56 M0l Lodogdm Lol dgdo sb Fo®EH030 390-0M5HBYMHd0. OLOBO MBOGIIM® 56 5039096 0bTMOT(305L,
565390 9396900609096 sbol, Momsxg BEOOD B39BL (56 Bz9bo LEBHIDbEHIIOL) 3OrMPYIEHOMEEMdL 09 35 gdOL FguMIEgdol
bsGolbb.

9585¢0mMo, 990305 LEbLMZM® BsMOMEHL F9dabsl dm3erg LIS, WIFIMowo 08 LOoAPGMHGOOL 53EMOOL Lo do, MHMmIgEos
dmgfimbo. 96 8g0dw000 Lmbmgmm, 9396 8096 sfhgMowo ©M3MAIBEHO FobosEML MROM H3MbMMO, MBOM FMOHTsGO,
6530090500 BMOHTo M0, olioggdo 1BdS3d3M doOL IMBFS3EOLMZ0L, 56 TgLodEIMS ossgd(30ML OL QIGO0 gdlis.

95950090 bBg G9300W05m 55330MIM obLLZ53935L IMBsMmEbg s JoMgdYIer 9w9agdLL FmEOL, s dmAEI3bm 0blEMMJiEool
RMOIMoMmYds 5dol Jobgzom Fmobobmm. 35y., ,30bMmgm, ooa®Mdgergm Lodgms [sUgl®, ,9B39690 0bZMMTsz0s FbOHOTo“ b6
»0bLgboo [x] 0lY3, BoaEed 53X IO 9-5 JsLYEL®. MFBOM WM 53 LH30MBL dMIY36M LersoEgdTo obgzobosgm.
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https://gemini.google.com/
https://www.microsoft.com/en-us/bing
https://www.perplexity.ai/
https://claude.ai/login
https://chatgpt.com/

6.2 Bmaoo Hgbgdo

* 095300 3630m9EMmo 0g3gbl dmmbmgbsdo. dsyowomsc,
> 89949960 sbGowo*,
> ,006005 39g3Hgd0m Bs3MYscr0dqdIeno oo,

> ,394096o0 10 ULHmEMo/dzsMo  dgzombgs  dmmbmgbo
0995%9".

*  250m35¢0L{obgm, HMI 53035305 094gbgdl @osmgol Fobs
bofoerls 3mdg3bm 35L9bgdol Bodmbogowrodgdwo. 8sy., ,10
3000b300s6 H~®Igero bmmos by3gmglb,m?®) s 5.0.

* 23950m0ygbgo GenAl 35bolidygdwmdom. Lom390mglcm dggyoL
doLOEYOSE H0ToBLMZMgm gl brymo MRg3s:

» 099395L900

> 25050mf)3qds
> 6905JG0M90S
> 39©ob©3d

» md396 bsdo  35v9bolidygdgeo 085Bg, GOslsg 939009dM
GenAI-b 3096 @s3969600Mgdmeo dobssMlom.

How to Use Al
Responsibly EVERY Time

A \ T
\' A ﬂ— U A 'I §: the initial output to see if it meets
the intended purpose and your needs.

reliable sources to ensure there are no hallucinations
or bias.

D’ H E your prompt and ask follow up questions to
have the Al improve its output.

style, and/or tone. Al output is a great starting point,

W but shouldn’t be a final product.

(‘B [‘J are responsible for everything you create with
Al. Always be transparent about how you've used
these tools.

® 2023 Al for Education & Vera Cubero

https://www.aiforeducation.io/ai-resources/how-to-use-ai-responsibly-every-time
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6.2 Dm0 HgLgdo (Foa™d.)

GenAl-b 99dg05 539696006l
35LMbo, MMIJEO3 WMY03MM00,
260953031 s© LHmG0s, Dog®sd
3359390l 9Hoboomdgagds. 535l GenAl-

ol 35¢0)3065309L M 9d96.

53335600 *HBMLEGHMO9O0L 50dMB9Gbs
2oLHMM905 bgermgbmMo 0b@Egergd@ ol
39LYbolidygdMdom godmygbgdols 9O~
9600 dOMH0MSPO BoJEHMEM00.

Does it matter if
the output is true?

expertse to verify
that the output is
accurate?

Safe to use
ChatGPT

NO

and willing to
take full responsibility
(legal, moral, etc.) for
missed
Inacuracies?

YES

v

Possible to use \ 4
ChatGPT*
(Unsafe to use)

ChatGPT

*but be sure to verify
each output word and
sentence for accuracy

and common sense

From: https://unesdoc.unesco.org/ark: /48223 /pf0000385146.locale=en
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6.3 39MLMboEr0H9do JMmbM3zbgdo LHogemgdol 093D

35630bomm M59gbodg ImmMbM3bs, HMIgroi B39E0SMMSE SGOL AMMYGOIEO Y)W
35650 gd0lL Bo30mbgdBHY. o0,

v’ 89999600 20 3000b30560 S 96 LB MO FguEO Mb03gMLOEIEOL 300390 39OLOL
U396 JOOLMZ0L X Bogombols Jglobgd domermyosdo”.

v ,8998960 10 36535¢ 56B93560560 3Jombgs, GMmdgeoa 9bgds x 9oL, Mb0oggMLOEGEHOL
~3OMLINOLYIOL MbyHg”.

v 89939L900Lm30L: ,,09 35LF53en0 [M93sL] Mb0ggOLOEJEOL [©Mbg] LEIBEHIOL. I90mB™MSz5HY 5
3695300 4B, OMAoms3 8930deros 89358356Mm dmbfogergms 3mbs [Bsdmmzgsmgm Lyzombgdo
591

v 35900996900 99900930 0935¢900L s©FIO0MBOLS S 0BLEMYJ30900L GO0, Boms F9oY0bMmm
935900l J9z35L900L MO0 3. 0930 MdMO3SL (3HOHOEOL BMEDS™.

v ,,895%5L90m 8900920 3mb89M96300L M9539M5EH 900 53 HBdMOI0L Zodmygbgdom [Amsfm©gm HMBdMO3S
Qo 3999 SBLEGHOIgB9d0]".

v ,59 560L 0683035300 [935B7; 06930:M 53000 Foficrgds]. 89909600 LiErsogdo. 39 30ME9ds 8300
LBESOO S MOMMGYL b 3JMbgl 060 9M0 FGLodsAOLO OEIMLEMSE0S™.
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6.3 396OLMbIODHGO0 IMMHM3bgd0 Logegdols MgdoDyg (Qoa®d.) *

v Lo sdNMLo: 25653039 999930 Lalfogerm 3MOLOL s0fgMs BgaL Lo sdMLTo - 45@PgMY Bo3GdS FMMTSEIGO
9bom, 30930 0LYMO BMEMTS, OMIJOE MBOM FYBHOI WIS0DBEHIMILIIL LEBIIBEJOL; LOBY39OOL MOMEIbMds Mbs
0ymb 100-s6 150 boEyzs99 [309Hm©gds 319OLOL LyMsMO s 3MOLOL MBI SMHIMS]”.

v LosdNMLo: ,89 35UFog0 FMOLL, LEbgEMEIdO? [3OLOL LobgEPm@gds] MboggMLoEgGHTo [LYs3Egdol mb].
LHogeroll 8990930 99093900 2obs@g MBOM 3Mb3MIEHMIO ©d 2oHBMAZ35000, Bgdo TgxsLgdgdolL, WO35KGd9d0U,
3OLOL Gobss®lOLS s 99BH03M09d0L FoMsb TgLlodsdoLMOOL MZ5BIBOOLOM. [IMHgm UBHogerols 999900
3OLbosb] “.

v 39009090 035905 @odfiggdo dmbfisgeolbmgol .

v’ 895030690 ©535¢900L 0BLEH M0

v’ 899896000 gbHO0o, HMBgwois Sbobsgl md39bL Boge FMHmEgdE LESEHOLE0IOL®.

v 895090690 d0H0m0 399693 gd0L Los 19396l Foge sEH30MHM o M IMBEEH0EI6®.

LA M9bdgdolomgols:
v’ 895000090 89900930 9JLo3MM0 FHgHdobgdol oMa3w0g Bgdo 3Ebs 0 @S 835w SMR93560560 30mbggdoL

<«

3B30m. 306MdJd0 sMOL 9390 [0S 306MHMdGdO0]".

v ,,©0530L300 300b3900, G50 8958mfdmm Bgdo MBS, ) HMYMG FBomdL [3MBEIBE0s]. 39 356 Bgmeg 3MELOL
UG IBEH0 S 99 BoZoMbGAL LFogEEMd [535 QS 53] LHLFOZEM JMOLOL GoGYgdd0"™.

v’ ,500bL9bo [093s 96 3gHTobo] Mmomdmb 39-10 3ewslido God*. .



6.4 LoLOGOAGOM MGG - FMMBMZBIMO/OZ5¢NGOIMS BRSO MNGOO

GenAl g5355M30) 05350 x39MM356 Jgbodegdmdqdl LHogzergdobs s bogurol aoliowdx mdglgdes. wsdcmsg0
Mbg0o0b MHgLvOLOY, o0 FMGMOU:

Al Pedagogy Project, 490mms35H9dmero metalab (at) Harvard-ob 8096; @0s35¢0939080Ls o 3sbogrgdols 3690900,
MOmMIgoi Gmoambgdmemos  393sbodedmwo  393bogMgdgdom,  AsLogegdergdolomzol,  MHmdwgdos
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artificial intelligence in higher education: quick start
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GENERATIVE Al

FOR SCHOOL WORK
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by: Miriam Scott !
scottybreaksitdown.com

! PLAGIARISM

. 1 Using Al-generated content verbatim without -
| proper citation or presenting Al-generated

.| work as your own is unethical and is plagiarism.
i 7 This would be the same if you took a definition
& from a Google search

CONCEPT EXPLANATION
Can simplify complex concepts
RESOURCE CREATION
Can create flash cards, revision activities,
analytical tools

IDEA GENERATION

Can stimulate creative thinking and ideas as
a starting point

FEEDBACK & EVALUATION

Can provide instant feedback on work to
improve quality before submission

5 ASSIGNMENT OUTSOURCING
; Using Al to create assignments, essays, or
. projects without any personal input or
+  understanding undermines the learning process
: and is considered academic dishonesty.
2 This is the same as a tutor or parent creating
your work and you claiming it as your own

HE

BRAINSTORMING

Create ideas or topics for work to provide
different suggestions or perspectives
REVISION

Create activities to help with better
understanding and recall

PRESENTATION SKILLS

Can provide suggestions to improve
presentation skills

CITATION & FORMATTING

Can provide correct referencing and in-text
citation advice

© MISREPRESENTING ABILITIES

. | Using generative Al to complete tasks that are
beyond your understanding and presenting
. the results as your own
This is the same as copying someone’s
s assessment or paragraph and tweaking it to
2  make it look different.

5 IMPROPER REFERENCE CHECKING

Asking to source references and not checking
the validity of the information and relevance.
Example: Claiming this is where you sourced
information, but you only used ChatGPT

LOCATE SOURCES
Can use to find sources to help with research
Similar to using Wikipedia or Google

&?Fﬂ%ﬂ%@&ﬂm@?ﬂ&*?&"f“""!.' A g
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Scale Levels and Descriptions

NO Al

The assessment is completed entirely without Al assistance. This
level ensures that students rely solely on their knowledge,
understanding, and skills.

Al must not be used at any point during the assessment.

Al-ASSISTED IDEA Al can be used in the assessment far brainstorming, creating
2 | GENERATION AND structures, and generating ideas for improving work.
STRUCTURING No Al content is allowed in the final submission.
Al can be used to make improvements to the clarity or quality of
student created work to improve the final output, but no new content
3 AI'EADSI?_:ﬁ-I(;ED can be created using Al.
Al can be used, but your original work with no Al content must be
provided in an appendix.
Al is used to complete certain elements of the task, with
Al TASK students providing discussion or commentary on the Al-generated
COMPLETION, content. This level requires critical engagement with Al generated
4 HUMAN content and evaluating its output.
EVALUATION You will use Al to complete specified tasks in your
assessment. Any Al created content must be cited.
Al should be used as a ‘co-pilot’ in order to meet the requirements
of the assessment, allowing for a collaborative approach with
Al and enhancing creativity.
FULL Al

You may use Al throughout your assessment to support your
own work and do not have to specify which content is Al
generated.
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Q3LBMIENGdS, 56539 09309 39E0, Jom FMmGOL LEOMEO BMBI(30900Ls O 3ESLGOOL IFIMS. 1936 3mOL 29BgOSEHMML slin3g 5J3L

"Boool" 3mbd300, 53 BT gdsl A5dwg3m 33000bMm BsMOMEBHL MMM 3Fsmdl 3MmEOL BGMsRTG6EH0 56 Gl bodbsgl 93maol

dgboxo. 3m@o 3M33gdumos o BoFoMmms sdMs30 ©JBSol LHmMs Tglervemgds, s80G™md 3mEol 396965300 HAoMs©

3O3LMYMROE0S, M3 15305 LHLIMYJOIEMS 3Or:MgJEOL WILSHYoldo.

J390m0 55350930l 0bgE3000 BSIMMZ00s M58Yb0dg JoMOMIEO 3MOL 9bgMSEGHMGO:

ChatGPT (OpenAl-bgsb). ChatGPT 356250 036mdl Lbgoalbgs 3GMmaMsdomgdol 9690l s 93580m Immbmgbol Loggwydzguby
3999905 553969M0MHML 56 4556500 BML 3mo. ChatGPT-U g®or-g0mo 9900m3s, HMameE 3oL 49696M0@MMOLY, SMOL o,
™3 gl 56 5OOL 3MMYM5T0MYOOL 569, 5F0EMA FglodErms, dmAofiomm gosmm3s ChatGPT-bs s 043966 3L dmeMob.

Google Colab (Google-bpsb). Google Colab 560l 399-Bg ©983dbgdmEo 3OHMYMST0MGOOL gogdm Python ©@s3MHMYGMsd9d0L
960bm30U. Colab Pro (Ls3o6MHMmgdl sM9a0LEM0M9dsL) Google Colab-do 585@90L 3oL 4969M5GHMMLS S Bos@GdMAE, slig3g MBO™
39¢) 29030 LoddEs3ML. dgladgrms Colab-ols 0bEgyM0Mgds Google Drive g3o0ggdmsb, Moysbd Google-ols 3GMm©YJ@0s.

3969606090990 30EOL oB0sM9ds BLB3gdmMsb Fglodergdgos.

Copilot (GitHub-olgsb). Copilot 56 560l ©59M3000909w0 4963006900l 450MgdMm, 5M589 b ML 3ogobo, MHMIgros
0693006090905 3m3scvyen VSCode-do. Copilot-o @sbffogerowo sdab GitHub-ob byxsmm H93mDo@mm09000s6 s 3mdmdl
1b3005b35 I3MHMYMSTGOOL 96gd9b. Lsdmbodm, 58 M™MOLm3zol Copilot-ob MGslim 3gOLS 56 SOLYOMOL.

Cursor. Cursor-U 5J3b by395m dmbgMbgd o 0bEghggobo, MmIgerois 0bEGHMo@0&Mmos 359myqbgdsdo. Cursor-o 39bgH0MdI0s
OpenAl-ob 3m©9egd0@sb. 030 MRslicms, MMI3S YM39mM30vIMH0 0doG0m, 353600 SMLYIMIL »RM™M A 0gM0, Bsliosbo 3gOLos.
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https://code.visualstudio.com/
https://github.com/
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7.6 Al gbols 399m§dqgdolsomgol

Al gbols 9990m{dgdegdo 89369 SO obs 3M3MEsMME0, 30069 Bbgs GenAl oblEMmmdgb@gdo. FgMols s
360053 030L 899m(dqds 45dMmygbgdmero oym, dog., Microsoft Word-do 9653500 {ierols gob3sgenmodsdo. dmeom

3900mdo gl F9dbmemaongdo MBM@ bgzgfowo Asbs o J9mdeos [obswswgdols dmerosbs dgiEzers. gu
A995MmMm00 2obLS3MMHEMGIMEo F0dDB0W3g0s 0bYOLYIMO 9bols 45dMmYygbgdolsl.

94399m0 dmy3zs60¢0s ©s89bodg 3m3wstrmeo Al gbol 93mfiagdol s3gro3saos:

« Editor (Microsoft-olgsb). sedsm 39620 03bmdm Microsoft-ol LEoboM@Eviem JsOmmHgeols s AMToE030l
099m{)dqgool gmbdoslt Microsoft Office-do, 8s3®Msd Microsoft Editor-Ui 093605 «x36em dg@¢o dgbodegdenmdqdo
593L. Editor-b 543l g9dxmdgligdmero 53496930900, 8535O0MI©, 3300035HMdL 0Lgmo 98mmbz939d0L IMIgdbSL,
LoO3 93960 GHgJuBHo Tgbodms Lbgs 530560l FHgduB™SD dseosh Blgoglo ogml s LoFoMmMmgdgls
30GH0M9dsL. Editor bgemdolsfizomdos Omym® 3 3057)HIM0L 4ox350:mMMa0s, 053 BLodoegdsl 0dErg3s godmoygbmo
9L 999m{jdq0900 Mbs0b.

e Grammarly. Grammarly s6ob Al gbols d99m{jdgools ogMo, gsdmyqgbgdol MHoEbgol dobgzom. 0go ygzgms Al

0bLEGHOMIIBEL FmMol IgmMg S0l 035390s ChatGPT-ob 90gy. Grammarly 30535Hmdm Mxsbem 39M-LOSL
39500 H5mEIbmdoL 36Mdsbgd0m 13900 96 MAOM dgrogh Bsliosh 3gelosl. Grammarly bgedobsfzomdos
Lb3500Lb3s BMOBoET0, Bs0) Mol 398 dM9HBgM9ddo s Microsoft Office-do.
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https://www.microsoft.com/en-us/microsoft-365/microsoft-editor
https://www.grammarly.com/

7.6 Al gbols 399mf3qgdobsmzol (4oa6d.)

ProWritingAid. ProWritingAid 3m3ms@yemos odom, @I ol oo  dbmewm@  gbds®mgds  F9dudob
3900xOSHB0MYO500, Mg  9BOLYOL, MSTIBSEO  39MRSWsS  [obsogds  BITMYsE0dgdMo  bgoalibgs

3600@ 9603900l J0bg300, MHMAMMOEBSS JMdsE 039, BMMW(HgMs, LBowo, Hobswswgdols LoaMdg s goMambo.
ProWritingAid-ols 3063993305 0bss, ®mA ol 9o dbmErm 5993x™dgLGOL MJ390L 39JuEL, 90589 5B39H9dL, vy
65 Bofogdo LsFoMmmqd9b oM mdgLGdSL.

Wordtune. 36s353030L5 @5 35600 figmol as6ms, Wordtune b53w95¢n9dsl 45dwg30 dmoMpamod 93960 GHgdudo
29BLSBEZOM 5 MEOEBHMMOSL. Bogowoms®, Wordtune-b 543l 35005639d0 F9duGHOL 89339:30L5 96 godolimgol,
31939 A9JLEHOL MBOM RMOTSEIOHO b6 Bo3WGIS BMEOTSEOO odMYgbgdolmzols. Wordtune 51939 40935DMOM
953500 35M0563)L, B3 BodOOSL Q53EY3m S0MBOM™M Y39wsHg dglsggmolo md3z9bo doBboLsm3z0L.

ENAGRAM. Jomvemo 3600@<9d@o. 9bsg®modol dsmramedigemo Lo@gl@m Gggoddo dxdsmdl, sd3b GModmgbody
960l BB FIMS. XIOKIOMO00 FbMEMO 5GBS Rofgmo bLo@yzgdl sLHMEMIOL.

S0BOB0dBs305, OMT DBMY0IODO 5QF0B0  3MVBOMIBIMP 0Ygbgdl  BHGJuEBHOL 356M9RMIBOMGIOL  356056E O,
(I gdoi3 Dmyoghmo 9bol d99mfjdgds bglishymgddos. gl Jbols 36MMmdgdsl 2s8m3Egdcmdol 0bLiEMosdo,

31939 3mgxolL LBEAHIBEHJODB. 3EsQ05EIM0 35M9BMSDOMGIOL 19300 SLOEOWIdWs® S BEBHYIWIBEJOOU
33&MOMdOL HglgdolL Ao8905d0 ILTsMGOOL doBbom, F0BIbIGHmbogros ysdmzoygbmo Academic Integrity, Citation

Styles, & Plagiarism Tutorials-@&o030b Lobgeddmgsbgem, GMoms 2o3HsM@Mmm 36md0gMHgds 58 0dsmrmvIegdom.
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https://www.wordtune.com/
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7.7 ©35353900m0 M9LyMLYdO

10 Best AI Tools for Education (2025 {eoob ds®@o), Unite. Ai-qob .

Our 11 Favorite ChatGPT alternatives in 2025.

The best Al tools to power your academic research (2024).

35 Al tools you can try for free (2024).

From: Adobe Stock image.

64


https://www.unite.ai/10-best-ai-tools-for-education/#:~:text=10%20Best%20AI%20Tools%20for%20Education%201%201.,Chatbot%20...%208%208.%20Knowji%20...%20More%20items
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53 bsfoerdo  9593bmdom  BodsHBolm  Mboe-B39390L, MMIAgdOE  9E3OdgEr0s  IMdb™3boL
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053©330039s©  bs 03Mdsmm  SAMEBOL  BMMTME0EOGISDHY. 390850  BITMYs0ddMEO
533965 3609369035600 GenAl-0b dmdsmdoL Mm3EH0Tobozgoolmzol.

»0mmbM3zbols 0b650696005° BMIMBOMGIMEos M3EH0TsOo  E9JuEMo Fmmbmgbol 89ddbsby
d9Lodsdolo LoBY39d0L, BOSBYOOL, Hobswswadols LEEIEMoLs s 391bd@oEool dgmBgzom.

293BOFMIE0 5FM(39065 MBS H0ToMl 39950mEBgdo©, Mbs obobowrmm sEEgMbsd039d0,
259M530bmm A5035¢00LHobgdgo 3900563900 96 dglsdErgdermdgdo, s1ig39 Mbos dmobobmo
©oLOYRIBIOOMGOgo Fggaol F9HBMM©O3900L 0IbEHOBROE0MGdS (35y.: BHJJuEOL bEowo, LoaMdy,
RMOMT5E0, 33905 b 45Tmliobyemgds).

OmEqbog GenAl-bL dogM dMbgdMO30 9bols STMEBMOOL  FgbodErgdEMdYdO  QomIXMOJBIdS Qo
5dm3oboll  3mMIMoMmgdol  bompoblgdo  bogergds  3b0d3bgermzsbo  4obads, dmmbmzbgdol
0b50b9m00L  bgermgbgdsl BogsMsmom©  RosbsE3wgdl  s3mEsbol MMM oMmgdol bgwrmgbgds.
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¢ 59mE9boll ZmGmIMEomgdols 9999y, IB9IJAVIO0 Fmmbmzbol 89bsddbgwo LsliaMagderms oMo,
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4

. 9B93MOM03500 obgzgho.

09900930 3009MmMgLMOLO 3960 oMbl dmy 3900 0dol Fgbobgd, M) M5 Mbs dsom3zs¢roliiobmo
93960 dmmbm3zbgd0oL 9dabolol. ol 939 3935HMd™ Fosro bsmoLbol dmmbMmgbol dsgowomgdl:
The Art of Prompt Engineering Simplified | Explained in 10 mins | Prompt Examples | ChatGPT 4 | Al (@ossbev. 8 §«moo).
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OGO 0050580 BOLOYO Jorol HmEol, HEMIILLOE SBEbsb sofigm 3dzgMEOL H30g0wo. Ggogsligm
B990 LEMBIMO 353095FGHD [39094356900 310G JO0IGdO 96 Bsbm] dobggzom.”

»0999960m 500530560L Bow B30l 565EHMB00L LYMSMO. §)ed39MHPOL WML, W MdMEgdob,
BYamlabTEIboli agbgnaaes 5¢39M900Ls O 3¢0g3M0L 0 MLEMOMYDS.

,,&bamogqyotigoo 6900LdogMmo 3000b03MMo 33093, HMIGro; 606{90606)3 396M0mqdo Lfogermdls
[.....] 989d&H9OL 0@3330836015 Q553900905D7. BsSOMGD 30393Jd0.
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8.4 5HOHM3b9d0l ¥ F30, LoT33M030L ¥ SF30

¢ dmmbmzgboll sbzghol ghm-geHmo gHs sGOL LObM3zM®™ 530353050, MM 20B3906M™m WMmy03s, MMIgerog
ol 09gbgol (5BMHM36900L - sHBMGOOL X oFZ0L A3Tws). gb byl »Hygmdl 08 9ggaol dowgdsl, MHMIgEoas
DMLEO© 95639690L, MMYMO 803005 BsBHIMGH0 A §9OEGH0osb C HaMEHowod©y, s obliszmomtmgdom
BOLOMYJOEMS, BIXMYMOGE 0bLEBHMMIGbE0, 8509353 030L Bs3wgdoLm3ol 96 HgMowrmdomo sGMAgbEHgdol
094abolsls.  9MLYdMOL 33303390491 90900, GMA SO  GHo3dol 0bLEMI30900m, UBHogEgdolol bgds
w3909b0 (353. BOM DMUEGH0) T9gIaol QoMM Ps390s 9MS FbMmEMm© 3330993 IMGOOLYSD, 9MgE
5Q53056900L5653.

* dmmbmzbols sbgzgfhiol 3093 Mo ABss 9.0. ,L0T3Z3M030L X oFZ0L™ 45TMYggbgds. gl BHgdbozs aerolibdmdl
b0 IMMbBMZbol T53gdoL 339WDY, 53 930035305l 503 gdlL d9Jdbols obsero Fgx589dv)emo G9ga0
09Lodsdolo  LodFoEEOM30L EMbgHY. FsRsWoMs©, M) BslZEdD  BEHOEGHOL FMmMbM3bol 39wdo o
dmombmgom dob Jgxs39dsls. oL 939y, M3 BIMIME0 ©93909M0M18L 30M39es© GH9gJLEAL, vy oL
do05b Bgs3o@s dmaqh39bsm, dga0dos0) BLEbMgmo oL goblsHB3MML Lo gsdmEHm3gdero
LY3000bO O 3TEML ObFMEOTS305 Fo0d T9Lobgd Lomobom 396dEdo, LoEY3zomd MMPIBMIOL oHBOHOU

2456M9d9.

¢ 5bodbmemo F9dbo3s LodoMolido®mm F0TsOMMGdOMSE FJOAEYOS 45TMOYmbMm® - M) O969M0MHGdMEo
LoPyolo 990 ds0sb 2oo@30MmMMEs© 49P396005m, 04396 890dE0sm FMBPBMZM™ 53035309
doLo go356M3H03900.
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8.5 365030b0, 396HLMBI5900, FMMAGOIEO 0BLEEY)IJ30900

* 365030630 - Lsfyol dmmbmgbsdo Bsmdm@Eol 3sLmbol LGowol 96 LEHMYIBHMMOL sgbs.
do9OmMO, LEOOHOL OHYgds 9odEgds MJ3o0: 353098 83000060, SHOL Dy 55 H5ILIO0T
pobssI85 36230590379¢730 Lhra&o; 00000m9w9¢w Hobs030985 B9 1336796900 ,,005b ™ 56,565 . 58
09000b393530, BomdmEHobL 35Lv9bgdols LEBHEMIEHMS 0bYds Lsfhyolo FomoMYGdom, MoE FoLMSD
3oL MT3O@ oM EH03L bool.

* 39MbmbBoggdol §58myghgds. BsBHOMGHL 890dwgds dogzMmommm, ™I
oPgOML (56 HoMdMo@aobml LyMsmo) 3mb3MgEImo 39OLMbsgOl
(56 933™MMOL) LEHowdo  (B3gMegdMog, bmdoer  3gMlimbosggdl
049bgd9b6). IMogz50  RsBHOdMEG0  0dErg3zs  Bo3dom@  M95¢olG O
3900

* “Dmopgdmmo  oblGmJsogdol” gmbdgos ChatGPT-lU Mg®m  s7dxmdglgds, Goysh ol
db939e™Md5do 009gdL 9396l 00 YdgdL, OMId0E ALO®, HmAd ChatGPT-8 ymgge x96mHg
300mM35¢olLHobML 35bbgdols 49b9mHOMgdOlL MML. gl godmMoEbogl Fomomgdol As3gMmEMgdOL
LOFoMMgdSL ChatGPT-bmsb Lomd®mols M. 53 53w96J300L 3563056900l 3OHMEgLBY 30MHO30MO
39309065 0dmbos 9mabAsMGOG ™S 399393006Ts. 50b0dbo g3bdi0s SBY39 8b0d3bgEPMmz5b0s
bbgoolbgs  3mb639duHBg @o  0bogzoeye  dmmbmgzbowgdgdbg  dmgerols
533306 9d0LmM30L . sdsEgdOm 0b. MgLvYOLO ,,How to Use ChatGPT Custom Instructions™.
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8.5 @335®900m0 M9LEOLHdO

Wrriting Effective Prompts, handout.
Just Like Your Brain, ChatGPT Solves Problems Better when it Slows Down, 2023.

52-09b0 3009Mm LobgEddmgsbgwm “Prompt Engineering for Educators”, 2023.

Prompt engineering guide, by OpenAl

Prompts to help you learn.
Rob Gibson’s Al Prompt Book.

Captain's log: the irreducible weirdness of prompting Als (includes links to prompt library plus other neat
extras), 2024.

From: Adobe Stock image. 71
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